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H3BecTHO, UTO MaremaTuka SIBAS€TCS WCTOUHHKOM 3aTpyAHEHHH s
MHOIHX ILKOJIBHUKOB. DTa KHMra — Kak pa3 411 HUX. OHa COCTOMT M3 OT-
JEIbHBIX METOAMYECKUX yKa3aHMH W 3ajay, B KOTOPbIX MaTeMaTHKa IpH-
KJIaJbIBa€TCs K CaMbIM OOBIJEHHBIM SBJICHUSM. 3aZlaya aBTOPOB HE B TOM,
4yTOOBI 3aCTABUTh YUTATENA MOTHOOMTL MaTeMaTUky (a BApYT?), a B TOM,
4TOOBI [I0KA3aTh, YTO HEMHOTO MAaTEMaTHKH €CTh MOBCIOJY M YTO JaXe ca-
MBI OTBABIEHHBIH HENMOOHUTENIb MaTeMaTHKH BCe PABHO ed 3aHUMaeTCs
Kax bl JeHb. BTopas 3aaya — MOMOYB TeM, KTO He M0OUT MaTeMaTHKYy,
OCMBICIUTE HanboJjee oOuHe MaTeMaTH4YeckHe ¢aKTbl Ha NMPOCTHIX H MO-
HATHBIX TIpUMepax. XoTs Obl U TOro, YToObl ycreuwHo cAaTh 6a30BbIH 3K-
3ameH EI'D no mMatemarvke. B kOHLle NpHBEAEHBI CIIPAaBOYHHUK IO LUKOJb-
HOH MareMaTHKe, TPEHUpPOBOYHbBIE 33aJayd U BapHaHThl, COCTABJICHHbLIE B
cOOTBeTCTBUHU ¢ TpeboBaHussmu EI'D no Matemaruke 6a30BOro ypoBHs.

ITpukazom Ne 699 Munucrepcrsa obpa3zoBaHMs M Hayku Poccuiickoin
Denepaund yyeOHbIE NIOCOOHS M3IATENbCTBA «IK3AMEH» NONYUICHBI K UC-
NOJIb30BaHHIO B 0011e00pa3oBaTeNbHBIX OPraHU3alHsX.
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NMPEAUCNOBUE

Yo Takoe MaTeMaTHdeckue cuocobHoctu? M uto mesnarts, eciau
ux Her? IloueMy oZHOMY MaTeMaTHKa JaeTCHA JIETKO, a APYroi B
KaKOH-TO MOMEHT IlepecTaeT IOHUMATh BCSKHE TaM IpeobpasoBa-
HuA? W Hy)XHa Ju MaTeMaTHKa B »KM3HU Boobmie? Ecau ga, To
komy? Heyxenu kaxaomy?

MEI He paccunTBIBa€M Ha TO, UTO 3TA KHUIa IOMOXKeT BaM II0-
JI00UTh MaTeEMaTHKY — 3TO He HAIlla U He BaIa 1iejb. Bo-nepBhIX,
MEI XOTHM, YTOOBI 9Ta KHHIa IIOMOTJIa BaM YBHJEThb IIPOCTOTY H
[IOJIb3Y NIPAKTHUYECKONH MaTeMaTUKH, KOTOpasi PACTBOPSIeTCA U Te-
pseTcs B IIKOJBHBIX YpOKaxX. Bo-BTOpBIX, Mbl AyMaeM, UTO
KHHKKA IIOMOXKEeT BaM IIOATOTOBUTHLCA K dK3aMeHy H 0Jiaromo-
JYYHO CAATH eTo.

ITa KHMXKKa COCTOUT U3 OTAEJLHLIX OUYEePKOB U 3ajau, HO II0U-
T HE COJEPXKUT NOKAa3aTeJbCTB U 00bsCHeHUH. B KoHIle ecTh
CIpaBOUYHble MaTepuasbl, HeOoabHIve MOAOOPKYU 3aJaHWN U He-
CKOJIbKO BapuaHTOB EI'Q 6a3oBoro ypoBHsi. MBI yBepeHBI, YTO
IJIaBHOE B M3yUEeHHH MaTeMATHKH — 3aJa4u¥, HO He CTAJIH CJIUIII-.
KOM IMeperpy»KaTh HMH 3Ty KHIDKKY. 3aJa4 XBaTaeT B JPYyTUx
KHHrax ¥ Ha caliTe OTKpbITOro 6anka. PemaiiTe, 4TO mOHpaBsu-
JIOCh.

Mzrl 3Haem, 4TO MaTeMaTHKa, TAK WA MHAYE, HYKHA KaXJ0-
MY, HO Pa3HBIM JIIOJAM Hy)XHa pa3Had MaTeMaTHuKa. MaTeMaTUKuU
MIPOILLJIOTO He 3HAJH Jorapu@MOB U IPOM3BOJHBIX, OJHAKO BCe
paBHO 6bLIM MaTeMaTUKaMHu. Be3 TpuronoMerpuyeckux ¢Gopmya u
KBaJpaTHbIX YpPaBHEHU, JorapupMoB ¥ HHTErpajiOB NPOXKUTH
MO’KHO; O4eHb MHOTHE JIIOOM >KHUBYT M 3JpaBcTBYIOT. Ho 3TO He
3HAUHUT, YTO OHU HE 3IAHMMAIOTCA MaTeMAaTHUYECKOH JeATeIbHO-
CThIO. 3aHMMAIOTCA — Ka)K/bli AeHb 10 MHOTY pa3. I aTo TeM Go-
Jiee He 3HAYMUT, UTO JIOrapudMbl ¥ CHHYCbl HYXKHO BBLIKUHYTb K3
HIKOJIBHOM IporpaMMBl — OHU OUYE€Hb HYXKHBI, €CJd He BaM, TO
apyrum jgiogasam. C Apyroil CTOpoHbl, CTPAHHO U HeJiello Tpe6oBarTs,
4TOOBI BCe Ha3yGOK BBIyumMjIu Bee peameTsi. 1 He MeHee abcypaHo
00'BABJIATE HEYYAMHU TeX, KTO OCBOUJ He BCe, YeMY Y4YaT B IIKOJIE.

Cospemennsnlit ET'D no maTemaTuKe IpoBepseT He TOJIbKO 3Ha-
HHEe MaTeMaTHUYeCKHX (PaKTOB M CIOCOOHOCTBH PeIIaTh CJIOMKHEIE
A



ypaBHeHUS M HepaBeHCTBa. MHOrMM BBIIYCKHUKAM 3TH YMEHUA
He yaaeTcsa pasBUTH (MBI He o0CysKAaeM, IIoYeMy 3TO TaK U XOpo-
110 3TO WUJH IIJI0OX0). Ba3oBblil 9Kk3aMeH NpeXxae BCero IposepseT
yMeHHUe NIDUMEHATH 3JIeMeHTapHble MaTeMaTHYecKHe HaBBIKM B
OBITOBBIX €XeJHEeBHBIX CUTyalluAax. [J1aBHOe — 3ApaBBIN CMBICII.

BriToBaa MaTemMaTuKa Hy»KHa HaM GoJibille, YeM HAIIUM POAU-
TeJIaM, AeAyIIKaM U IIpagesymkam. MBI 2)KUBeM B MUpe, TAe MHO-
ro abCTpaKTHOM YHCJIOBOIl M reOMeTPHUYECKOi HHGopMaIlluu, Ko-
TOPYI0O HYXHO BOCIIDUHMMAaTh. DBojee TOro — ee HYXHO
BOCIIPUHHUMATH IPAaBUJILHO U JeJIaTh PA3yMHBIE BEIBOJAbI. BEITOBaA
¥ O4YeHb NPAKTHYECKAdA MaTeMaTHKa BCTpeuaeT Hac B Mara3mMHax,
B 6aHKaX, B CTPAXOBHIX KOMIIAHMAX, HA YJIUIAX TOPOAOB, B CBOJ-
Kax HOBOCTeH, B aspomopTax M Ha BoK3ajax — Besfe. Hacro ue-
JIOBEK MCIIOJb3yeT MaTeMaTHKy, Jla)ke He AOoragblBasch, YTO OH
3TO AenaeT (y MHOMX MaTeMaTHKa ACCOLUUPYETCA JHUIIE ¢ Ipeob-
PasoBaHUAMMU U reOMETPUYECKUMH TeOPpeMaMu — He TaK JIu?).

K coxanenuio, NMIKOJBLHUKAM 4acTO FOBOPAT — 3TO HAAO BBI-
VUIUTB (4TOOBI CHATh 9K3aMeH) U 3a0bITh... MBI JIO6MM MaTeMaTH-
Ky, ¥ clieJasu 4JdA Bac 6a30Bulii EI'O TaKUM, YTOGBEI MOXKHO OBLIO
YeCTHO CKa3aTh, YTO IIOJrOTOBKA K DK3aMeHY — II0JIe3HOe U HUHTe-
pecHoe 3aHATHe. MBI caenann 6a3oBbeiit EI'D TakuM, 4To6bI MOXKHO
6B1710 CKa3aTh — TO, YTO B HEM €CTh, JeHCTBUTEIHHO MOYKET IIOHA-
A0OUTBCA B JKU3HU: 3HAHUSA, HABBIKY HJIM IIPOCTO MHTYHUIINS.

Ecnu B — HemoOUTeb MaTeMaTHKH, NONPOOyiiTe, IepeBep-
HYB 3Ty CTPaHMIY, HAYATh C YUCTOTrO JiKcTa. ¥, cTpanuIa 3a cTpa-
HHUIeH, BBl MOYYBCTBYETE, UTO Y BAC HAUMHAET MOJIYYAThC...

Asmopbt



FMABA 1. MPOCTEALWLUE BbIYUCJIEHUA B BbITY

Hymepauus nomoB 1 kBapTHp

B lMNpare Ha cTapbix yNouKax MecTaMH COXPaHMIUCh BbIBECKU C KAPTHHKaMH, Wr-
PaBLIMMK PONib NOYTOBLIX agpecoB. Ha nucbMe Morno 3HaduTbea: MNany Baueky,
MNpara, Manas CropoHa, B gome c 6y6nukom. [ina noutansora XVIII seka gocra-
TOUYHO.

Yucnosas nouToBas agpecauns ynpocTUaa X K3Hb, HO OgHOBpeMeHHO noTpebo-
BaNa YMCNOBOM rPaMOTHOCTH OT BCEX rOpoXaH, a Tem Bonee — OT NOUTOBbLIX
paboTHWUKOB,

YesioBeK XOOUT BOKPYT AoMa Homep 20 u yauUBIIseTCS, IOYEMY
JoMa pAgoM uMeloT HoMmepa 18 u 22, a Hy»kHOro emy foma 21 Her.
Y auBUTe bHO, HO JJIS HEro SIBUJIOCh OTKPBITHEM, 4TO JoM 21 Ha
Ipyroi cropoHe yauibl. OgHa CTOPOHA YJUIILI YeTHAdA, Jpyrasg —
HeueTHass. Y1 Bce OBl XOpOIIIO, HO 3TOT YeJOBEK He MOHMMAJI, KaK
OTJUYUTh YeTHBIC OT HeueTHLIX. HaBepHsAKa MOYKHO yTBEDPKAATD,
YTO OH He paboTaeT HU MOYTAJILOHOM, HU BOJUTEJIEM, HU YYaCTKO-
BBIM MMOJIMIIEACKUM.

IIpeacraBbTe cebe, YTO BBl HjJeTe IO TPOTyapy BAOJb I'OPOA-
ckoit ysmipl. Copasa or Bac oM 8, a cieBa aoM 13. 3To 3HAYUT,
uTO AJSA Bac IpaBasi CTOPOHA — uYeTHAas, a JeBasg — HedeTHAas.
Crnengyromuii gom crpasa 6yaer 10, a cieBa — 15 (ectu Hymepa-
KA He HapylleHa). Bol ugeTe oT Hauaja yaUIbl K €e KOHIY — 10
803pacmaHul0 HOMEPOB IOMOB.

3anaua 1. IIpeacraBbTe cebe Tenepb, 4YTO Bbl Pa3BEPHYJIHNCH U 1O~
LY B 06paTHYIO cTopony. CIpaBa Wi cjeBa OT Bac aoM 23?
KakuM qoKeH ObITh CJAeAYIOIUN 3a HUM?

Eciu BB cyMesiM IpeicTaBUTh ceGst Ha aToM ymauue, Boobpa-
3UTh HEKOTOpOe NoAo0ue IIJIaHa U HalTH OTBET, TO C MaTeMaTHye-
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CKMMH CIOCOGHOCTAIMHU Yy Bac Bce He OUeHb Ioxo. Eciu He cyme-
Jau — morpeHupyiiTech. CrnocofHOCTH He AAalOTCA pa3 M Hasce-
rga — UX MOKHO Da3BHUBAThb.

B Cankr-NetepBypre 1 HEKOTOPbIX APYTrUX
ropojax Hymepauus LOMOB 3epKanbHas.
Ecnv npaBas cTopoHa Anf Bac YeTHas, To
3a gomom 8 Bynet nom 6 — Bbl MaeTe oOT
KOHUA ynuUbl K Hauany — no ybbiBaHWiO
HyMepaunu. Ecnu Bbl npuBbIKAKM nonb3o-
BaTbCA HyMepauueW JOMOB B CBOEM ropo-
Oe, TO TOPOA C APYrod Hymepauued Bac
CHauana 3anyTaer.

HeneHue c ocTatKkom

B >KM3HH meJieHHe BCTpeUYaeTCA HYacTo, a JeJieHHe Hauelo —
peako. OOBIYHO NPUXOAUTCA OKPYIJIATH YACTHOE A0 1eJoro B
GOJIBIIYI0O HMJIM B MEHbLIIYI0 CTOPOHY B 3aBHCHMOCTH OT 00cTOA-
TeJbeTB. KaKue elje «ropoJcKue 3aiaui» IOCTOTHHO TPUXOAUTCA
pelaTh CAMBIM Pa3HbBIM JIIOAAM?

3agaua 2 (3agaya pa3HOCYMKA IMMUIBI). ¥ Pa3HOCYHUKA 3aKa3s JA0C-
TaBUTh NHUILY IO afpecy: yj. YIUBUTeJIbHadA, JoM 17, Kop. 1,
KB. 74. PasHOCUHK nmogpe3kaeT K 14-aTa>XHOMY AOMY, B KOTO-
POM OJIMH NOA'be3]1 ¥ TabJIMUKa Ha IBepHr: KBapTupsl 1-98,
a) CKOJIBKO KBapTHP Ha KaXXAOM sTake?
6) Ha xaxom sTa)ke HaXOJUTCA HYXXHasi KBapTupa?

Pewenue.

a) 98:14 =7. 3HauuT, HA KAXKJOM 3Take 7 KBapTup.

0) Ilocnennsia KBapTHpa Ha MEPBOM 3Ta’Ke MMeeT HOMep 7, Ha
BTOpPOM — 14 u Tak gajsee. MOXXHO TaK CYUTATh U JaJIbIlle,
KaXXAbI pas nmpubapiasd 7, IOKa He AOHIEM OO0 HYIKHBIX
HoMepoB. Ho MOXKHO MPUMEHHUTH «IPOABHHYTYIO MaTeMa-
TUKY»: pa3fgenuM 74 Ha 7 ¢ octaTkoM. Ilomyuum yacTHOe
10 u B ocraTtke 4. 3HA4YUT, HOCJEAHASA KBApTUpa Ha
10-m araxke umeeT Homep 70, a 74-1 KBapTUPa HAXOOUTCHA
Ha 11-m sTaxe.

Omeem:a) 7;0) 11.



3anaua 3. Tenoxox paccuuran Ha 130 maccaxupos u 40 YesoBek

Komau bl. Kaxknana cnacarenbHas mionka Bmeraer 24 yelo-
BeKa. CKOJIbKO IILTIONOK J0JIMKHO OLITh Ha 6opTy?

Pewenue.

Bcero Ha 6opry gomxHO 66ITH He 60see 130 + 40 = 170 ueto-
Bek. 170 : 24 = 7 (ocTarox 2). 3HAUUT, €CJH ILJIIONOK 7, TO
2 mogaM MecTa He Hangerca. Ilorpebyercs 8 IITIONOK.

Omeem.: 8.

Mocne katacTpodb «TutaHuka» 8 1912 rogy 6biin NPUHATLI MeXAYHAPOAHble
npasuna, kotopble TpebyloT, uTobbl MECT B cnacaTenbHbIX LWJ/IONKAX XBaTano

ANA BCEX NAaCCaXXUPOB M BCEX YNEeHOB KOMaHAabi; 3TWH Npasvna C pas3fitiHbiMH

YTOYHEHHAMU AEHUCTBYIOT NO CEH AeHb.

3anava 4. BoibHOMY IPONKCAHO JEKAPCTBO — 110 2 TaGJIeTKH TpH

pasa B JleHb Ha IPOTMAMKEHUH ceMU AHeil. B ynmakoBke 15 Tab-
JgeTok. CKOJIbKO YIIAKOBOK HYXHO KYIUTH, UTOOBI TabieTok
XBaTHJIO Ha BeCh Kypc?

Pewsenue.

Ha Becb Kypc Hy»KHO 2 - 3 - 7 =42 Tabnerkn. 42 : 15 = 2 (ocra-
ToK 12). 3HauuT, ABYX YIaKOBOK He XBaTUT. Hy»KHO TpH yma-
KOBKH.

Omeem: 3.

B zagauax 2—4 nocje JeJieHUS TPUXOAUIOCH OKPYTJIATH HacT-

HOe 10 GOJIBIIIero IeJoro 4yucjaa — Kak I'OBOPAT, ¢ U30bITKOM. B
OPYTHX CAYYasaX IPUXOJUTCA OpaTh YaCTHOE C HELOCTATKOM.

3agaua 5. Y TypucTta nepej sbLieToM u3 Benenun ocranock 20 eB-

10

po. TypHcT XoueT HOTPATUTH UX B a3POINOPTY HA CyBEeHUDBI —
XoueT KYOHUTH IPY3bAM OJHHaAKOBBIE MAI'HHUTHI C BUAAaMH I'OPO-
na mo 1,7 eBpo 3a mTyKy. Kakoe (Haubosblliee) KOJIHYECTBO
MAaArdiTOB OH CMOMKET KYIIMTh Ha 3TH
JeHbru?

Pewenue. A0 _ 200 11 LIac'rl-xoe
1,7 17

6oapuie 11, HO MeHbIlIe 12. 3HaUHT,

Ha 12 MargsuToB JieHer He XBAaTHUT, HO

11 KyOUTH MOMKHO.



3amauy MOXKHO pellaTh MHAYe C IOMOINbIO rpyboil Haya s-
HOIt npuKuaAKu. 10 MmarauToB 6yAyT cTOUTH 17 €Bpo  ocTa-
HeTcs 3 eBpo. MOKHO KYIUTD ellje OAWH MardHuT U OCTaHeTCH
3-1,7=1,3 espo. Ha aBeHaguaTHIi TaKOMH Ke MAarHUT He XBa-
TuT (€CJM, KOHEYHO, He YAACTCA IOJIYYUTh CKHUAKY Y IIpoJaaB-
ma).

Omeem: 11.

Mpukuaku — rpy6bie, HO None3Hbie

C NpUKHAKON Mbl BCTPETUJINCH B 3afade 5, HO TaM IPUKHUAKA
Hy)>XHa KakK IepBbiil 1mar peumrenus. Yaite NIPUKHUIKA II03BOJIAET
nepej TOYHBLIM pelIeHHeM OBLICTPO IMOJYUUThL [paBronofobHOe
sHauenue. Torga, Aa)e ecJiM IOTOM CJYUHUTCSA oINOKa, ee JIETKO
OyJeT 3aMeTHUTb ¥ HCIIPaBUTD.

3agaga 6. B camosiere nHGOpMaIMOHHASA CUCTEMAa, BCTPOEHHASA B
CIHMHKY BIEPEJUCTOSIIEr0 KpecJjia, coodliaeT NaccaXXxupy, 4To
Bricora nosera 37 000 dyros. B oguom dyre 30,5 canTumer-
poB. Hy>XHO BRIDa3HUTh BBICOTY II0JIETa B METPaX.

Pewenue. CHauasia IpUKHAKA — B TpexX (yTax OKOJIO MeTpa
(HECKOJIBKO MeHbIue). 3Ha4yuT, B 36 Thic. GpyTOB (HeJasleKo OT
37 000 u yao6HO menuTs Ha 3) 0KoJ0 12 Thic. MeTpoB. TOYHBIH
pe3yJabTaT He JOJIKeH OBITE ajieK OT 3TOTO.
Teneps akkypaTHoe pernenue: 30,5 cm = 0,305 m;
37000-0,305=37-305=37-300+37-5=
=11100+185=11 285 (m).

Omeem: 11 285.

IMonyuunock okoso 11 KuaI0OMETPOR. TO IPABAOIONOOHO.

Noutu 20 u3 kaxxabix 100 yuacTHWKos EM3 2014 roga He CMOrAH PeWw T 3Ty 3a-
Aavy. Monyuus BepHbie LUMPLI, OHK OWKWONKCE B NOPAAKE U NOCNANW CaMoneT B
KOCMOC, 3asiBMB, 4TO BbiCOTAa NoAeTa OKOAO
CTa MAW ThicAYWM Kunometpos. O6ugHo, uto
OHW He 3aMeTHNK Henenoctb pesynbrarta. [lo-
NyyaeTcs, 4TO CcuduTath OHW Oonee-meHee
YMEIOT, HO He NOHWMAIOT, YTO TaKoe MEeTp MK
Ha KaKOM BbICOTE NeTaloT camosnersl. A MOXeT
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6bITb, NPOCTO HEKPWUTUUECKH OTHOCATCA K COBCTBEHHbIM pacuyeTtaM — BbIWAO
YyTO-TO, U NAAHO.

YacTo NPUXOAUTCH, KAK B 3ajade 6, yMHOXKATh 4yucja Ha 5.

BmecTo TOro, uTo6bl YMHOMKATE Ha 5, YAOOHO pasfeiuTh Ha 2 U
yMmHOXHUTb Ha 10. Hanpuwmep,

38-5=238:2=19. Teneps: 1910 =190.
OTa MajeHbKasd XUTPOCTh YACTO IIOMOTAeT.

3agaya 7. Taxcuct 3a mecaln npoexat 6000 kM. Ilena 6eH3uHa

35 py6useit 50 xomneex 3a gutp. CpegHuil pacxon GeH3uHA Ha
100 KM cocraBaser 9 mutpos. CKOJbKO py0Jiell HOTPATUJ TaK-
cHucT Ha 6eH3uH 3a 9TOT MecsAl?

Pewenue. Ipuxkuaka. Ecau 661 pacxos 6611 10 1uTpos, a IUTP
G6ensuna croma 6u1 poBHo 30 py6ieii, To Ha 100 kKM norpe6osa-
Joch 661 Gensuna Ha 300 pybuseii, a Ha 6000 km — B 60 pa3
6oJibine, To ecTh 18 000 pybeit.

TouHoe pemierue. 9 - 35,5 = 270 + 45 + 4,5 = 319,5 — crou-
MocTh Gensuua Ha 100 kM npoGera. 3HauuT, Ha 6000 KM pac-
x0JbI cocTaBaT 319,5-60=3195-6=19 170.

Omeem: 19 170.

3apaua 8. Kypc ascrpanumiickoro posiapa (AUD) mpumepHo 0,94
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nosnapa CHIA (USD) (ua 17.06.2014). O6MeHHBIA NYHKT B a0-

ponopry nokynaer AUD 3a 0,92 USD, a npojaer — 3a 0,96 USD.

a) Kaxyio cymmy (8 USD) nmostyunT TypUCT, PELIMBIINI IIPO-
nats 1500 AUD?

6) Kaxyio cymmy (8 AUD) moayyur TypuCT, pemuBInii 06-
meHaTs 800 USD?

Pewenue.

a) ABcTpainmiicKuil Josijap CTOUT JAelleBjie aMePUKAHCKOro.
3uauyuT, npu ob6MeHe NOJKHO IOJYYHUTHCA MeHbINE, YeM
1500 USD. Temeps Touno: 1500 - 0,92 = 1380.

6) AMepPHMKAHCKHWII JoJIap CTOHT LOPOIKe aBCTPAJNIICKOTrO.
3HauuT, Tpu oOMeHe TYPHUCT HOJIKEH IIOJy4HUTH OoJbite,
yem 800 AUD. A umMeHHO: )

800:0,96 =80 000: 96=2500:3=833§.

Omeem: a) 1380; 6) 833 aBcTpaysniicKux JoJl1apa u 33 1eHTa.



MHorpa MenkMe MOWEHHUKH BCTPEYAIOTCA AaXke Cpeau DaHKOBCKHUX CAYXaLLUX.
U3BecTHbl Cnydau, KOraa, NoNb3yAach TEM, UTO aBCTPANMHCKUM AoNNap U aonnap
CLA 6113KM M UTO HeMHOrMe NOAU MOTYT CAeNaTb NPUKMAKY, OBMaHLLHK Cum-
TaeT «He B Ty CTOpoHy». JloBepunsbin TypucT aaet 1000 USD w ponxkeH nony-
untb 1000 : 0,96 = 1041,67 aBcTpanuniicknx aonnapa. A BMECTO 3TOro nony4aer
Tonbko 1000 - 0,96 = 960. Marematuka Tak He o6MaHewb — OH He ByaeT cun-
TaTb TOYHO, HO NPUKHAbIBAET U NOHUMAET, UTO LOMKEH NOAYUUTL BoNblue ThicA-
UM, a He MeHbLe,

OmBIT 9K3aMEHOB B IOCJIeJHUE MOAbl IOKAa3bIBaeT, YTO MHOTHE
BBIIIYCKHUKU IIIKOJIBI KpaiiHe JIeTKOMBICJI€HHO OTHOCATCS K BbI-
YUCJICHUSM IIPH pPellleHUH Jake OUeHb IPOCTHIX 3ajadu. Me1 yike
MpUBOAMJIM NpUMED — 3ajauvy 6 mpo BBICOTY IIOJIETA CaMoJeTa
MHOTHeE pelllli HeBepHo. He moToMy, UTO COBCeM He yMeJIH CUH-
TaTh, a IOTOMY, YTO He AyMajId HaJ NPaBIOIOLOOHOCTHIO PeadyJib-
TaTa.

ITo oToit npuunHe B GaHKe 3azanuit EI'D nosBmIuCh 3ajayu,
KOTOpbI€ yUaT MMEeHHO 3TOMY — OCMBICJIEHHO HOAXOAUTH K UHCJIO-
BBIM 3HAUEHUAM BeJHUYMH, ONUDPAsch Ha IPaBIONOAO0HOCTL U
3IpaBbIA CMBICJI.

3amaua 9. YcTaHOBUTE COOTBETCTBHE MEXKIY BEIMYMHAMU MU UX
3HAYEHHUSAMHU: K KaKJOMY 3JIEMEHTY IIePBOT0 CToabna noxbe-
pUTE COOTBETCTBYIONIUI 3IeMEHT M3 BTOPOro CTOJI6IIA.

BEJIMYUHBI 3HAYEHUA
A) pocr xupada 1) 6400 xm
B) Toamunza ne3Bus 6puTBLI 2) 500 cm

B) pazuyc 3emiu 3) 0,08 mMm
I') mupuna dyréoapuoro mosas 4) 68 m

Sanumure B TabauIy BEIGpaHHBIE TUPDHI IoJ COOTBETCTBYIO-
IMUMHU GyKBaMHu.

A B B T

Omeem:

3ameuanne. ['1aBHOe — He 3aIyTaThCA B eJUMHULIAX H3MEPEHHS, a
elle — COCTaBJAA TaOJIUYKY OTBeTOB. Ilepen TeM KakK BBIITH-
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caTh IIOCJeJ0BaTeJIbHOCTh OTBETOB, YIOOHO IIOAIMCATL COOT-
BETCTBYIOIIINE ITU(DPEI B I€BOM CTOI01IE:

A) poct :xupapa — 500 cm — 2).
Torza ocraHeTcs TOJBKO MEXaHHYECKH IepeHeCcTH IUGPHI B
TabauIy, y:Ke He Pa3bICKUBas MMOAXOAANINE 3HAUCHU A,

OnTtuManbHbIli BbiGOp

HpHRH}IRH IIOMOTalT peliaTh BIIOJIHE OBITOBLIE 3aga4dyHu. Pac-

CMOTPHM OJHY U3 3a7a4 OTKPEITOro 6anka EI'3.

3amava 10. Ina TpaHcmopTupoBKU 42 ToHH rpys3a Ha 1200 kM

MOXXHO BOCHOJb30BATLCA YCJIYyraMM OZHOH H3 Tpex (UpM-
nepeBo3uynKoB. CTOMMOCTH INEPEBO3KH M TI'DY30I0AHEMHOCTh
aBTOMOGMIIEH KaXJ0ro IepeBO3YNKa YKa3aHbl B Tabauie.

CTOMMOCTDL IIepeBO3Ku | I'py30noabeMHOCTH
IlepeBo34uukK OJHHMM aBTOMOOMJIEM OJHOI'0 aBTOMOOMJIA
(py6. Ha 100 k™) (TOHHBI)
A 3100 4
B 4000 5,5
B 7600 10

14

CroabKO pyOJeil npujeTcs 3anJaTUTh 3a CaMylo AelleBylo Iie-
pPeBO3KY?

Pewenue. Camoe mpocToe pelieHre — B JIOO ITOCYUTATL BCe
cymMmsbl. JlaBaiiTe monpo6Gyem cHadasa oTo6paTh camuiél Jele-
BbII BADMAHT, 4 3aT€M y?Ke BbIYUCJIUM TOYHO CYyMMY.

Hac noka He MHTepecyeT paccTosnue. Bygem cuutaTs Ha 1 KM.
BaskHO 3HATH YHCJO TPY30BUKOB, KOTOpPhIe noTpebyioTcs (rpy-
30II0A’'bEMHOCTSL [PEeBBIIIATh HEeJb3A — 3TO TaKoe IIPaBHJIO,
KOTOPOE B YXH3HH HHOTAA HE BLINOJHAETCH).

IepeBo3uuk A moJ>KeH mpegocTaBuTh 11 aBTOoMoOHIeR (MaM

peiicoB), mockogsky 10 <f14E <11. IlepeBo3uukx B moxxeT mepe-

Be3TH rpys 8 mMammHamu. Eciu mosib3oBaThCcA ycayramu B,
norpebyeTcsa 5 MalllMH. 3HAYUT, HY’KHO CPaBHHATD YHCIIA

31-11,40-8u76-5.



Bropoe umucso pasuo 320. Ilepsoe umcjo 3aBegomo GoJiblie,
yem 30 - 11 = 330, a Tperne unciao Goapiue, uem 70 + 5 = 350.
HauMeHbItyio cyMMy Ha KMJIOMETDP IPHAETCS 3aIJIATUTH KOM-
nanuu B. Bocnonbayemes ee yeayramu. MI3BeCcTHO, UTO HA KH-
JoMmeTp omiara coctasur 40 - 8 = 320 pyOueii, 3HauuT, 3a me-
peBO3KY Bcero rpysa Ha 1200 xM noTpebyercss 3amjiaTUTh
320 - 1200 = 384 000 pyb6.reii.

Omeem: 384 000.

3amaua 11. [Isia rpynnsl HHOCTPAHHBIX rocTel TpeOyeTcsa KYIUTh
12 nyteBogureseii. Hy:KHble TyTeBOAUTENN HAILJIUCH B TPEX
WHTepHeT-MarasuHax. lleHa nyTeBOAUTENA U YCJAOBUSA LOCTAB-
KU BCel IOKYIIKY IpUBeeHk! B Tabauie.

Iena nyte- | CTOMMOCTH
HNurepHer- JonosHuTe bLHBIE
MArasHH BOIUTENA JOCTaBKH ——
(py6. 3a mmiT.) (py6.)
A 280 250 Her
HocraBka Gecnat-
B 270 350 Haf, eCJU cyMMa 3a-
Ka3za IIPeBHIIIaeT
3600 pyo.
JocTaBKka Gecnar-
B 300 9250 HafA, €CJIU CyMMa 3a-
Kajza IIPeBHIIAaeT
3500 py®6.

Bo ckonwsko py6ueil oGoiimerca HamGojiee AelleBbI BapHAHT
MOKYIKY C JOCTABKOM ?

Pewenue. CpaBaum A u B. BriGpaB A, MLl BRINI'DLIBae€M IIO
cpaBHeHUIo0 ¢ B Ha gocraBke 100 py0Oieit, a mpourpeiBaeM B
nese 12 - 10 = 120 py6uieii. 3uauuT, BapuanT B 60Jee BHITOIEH,
YyeM BapHUaHT A.

Ocranoce cpaBEuTh B m B. Bri6bpaB B, Mul npourpeiBaem
12 - 30 = 360 py6aeit Ha caMHX NyTeBOZUTENAX, YTO HOJIbIIe
BLIMIPHINIA B CTOMMOCTH JOCTaBKH, JayKe eCcJIH JOCTAaBKa 6ec-
IIaTHasA (Bpoje TaK OHO M eCcTh). 3HAUUT, BAPHAHT B caMblii
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BBIrOAHBIA. O6miue 3aTpatsl coctaBaTt 270 - 12 + 350 = 3590
pyOuei.

Omesem: 3590.

31echk Mbl ONATH OOOIIINUCH MHHMMYMOM BBIYHUCJIEHHUH, HC-
[IOJIb30BAB I[IE€PBOHAYAJIBLHYIO NPUKHIKY [IJs BbhIOOpAa OITH-
MaJILHOTO BapHaHTa.

WNHorzpa, koHeuHO, TaKk He moJydaercdA. Torga NnpuxoguTcs Bce
YeCTHO CUUTaTh. )i cueTa Jydlille HCIOJb30BaTh TaAbaUIy,
JOIIVCAB K Hell HeJJoCTaoIHe CTOJI0LIbI.

3agaua 12. B Tpex cajioHAX COTOBOH CBA3H OLHH U TOT JKe
cMapTdoH nOpojaeTcA B KpeIUT HA pPAa3HBIX YCJIOBUAX.
YcaoBusa npuBeneHbl B TabIHIIE.

IlepBonauans- CymMma esxxeme-
Ilena cMapT- . CpoK Kpe-
Cajon boma (py6.) HBIN B3HOC uTa (Mec.) CSTYHOTO IJIa-
pyo- (8 % OT meHH) | rema (py6.)
INCUIOH 8100 30 6 1440
HensTa 8200 10 12 840
OMUKDOH 9600 15 12 800

OmnpepennTe, B KaKOM M3 CAJIOHOB IIOKYmHKa oboiigeTcsa
IeleBJie Bcero (C yueToM mepemnJathi). B orBeT 3anuiiure sty
CyMMYy B pybasax.

Pewenue. «Paciimpum» tabnuiy:

B Cymma C CymMa | Ynnaueno
Camnon |llena (LT)HOC IIepBOTO ( porc) exeM. B pac- Bcero
(i} Mec.
) B3HOCA Imaateska| CPOYKY

8100-0,3= 1440-6 = 2430 +
Ancwnon | 8100 | 30 - 243;) |l 6 1440 _ 8640_ +8640=
- N =11070

Henvra | 8200 | 10 820 12 840 10080 10900
OMmuxkpon| 9600 | 15 1440 12 800 9600 11040

Canon «[lenbTa» mpegiaraet Handosee JerieBblil BADHAHT.
Omeem: 10 900.
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MepeBop eaHHML ANKHBI U MACCDI

IlepeBon OZHHX €IWHHUIL B Apyryue NIPUXOAUTCA JeJaTh 4acTo.
Xotra OBl IOTOMY, UTO B Pa3HBIX CTPaHaX NIPUHATHI Pa3Hble CUCTE-
Mbl H3MepeHus BesndyuH. Ceifuac B Poccuy MBI IIOJIb3yeMcA MeT-
PHYEeCKOi CHCTEMOI Mep, U3MepsiA PACCTOAHUS B METPaxX U KUJO-
MeTpax, Bec — B Kuiaorpammax. B Anraun, CIIA n HeKoTopeIX
IPYIrHX CTPAHaAX MOJIb3YIOTCA (PyTaMu, ApAaMHU M MHJIAMH AJIA
paccTosgHUH 1 GyHTaAMH A8 N3MEPEHMA MaCChl MM Beca.

Koraa cantactuueckuin poman Xions Bepna «20 000 nbe
noa BOL4OW» NEepPeBOAMNM Ha PYCCKUH A3bIK, NEepeBOAYMK
nocuuTan, yto 8 OAHOM nbe 4 BepcTbl WAM 4 KWnomerpa
(pa3Huua Mexgy BepcToi W KunomeTpom Hesenuka). Mo-
nyunncs pomad «80 000 kunometpos nog eogok». Bepo-
ATHO, NEPeBOAYMK MCnoNb3osan noutosoe nbe (3898 m).

Xionb BepH HaBepHsKa UMen B BHAY MOPCKOE /ibe, PaBHOE 111120
. KHIOMETPOB
5556 M. Pycckoe Ha3ssauue pomKHO 6bino 6bl BbiTh mox nexed

«111 120 kunomeTpos noa soaom». BnpoueM, nepesoguu-

KY OWHBKY MOXHO NPOCTUTb, & YHNTATE/IW AAXKE HE 3aMEYalOT, UTO Y HUX «yKpa-
nu» 6onbwe 30 ThICAY KWNOMETPOB NPUKIOYEHHH.

nsa pelreHnsa 3ajad Mbl AaAUM HeOOJIbIINE TAOIUUKU AJIS
npeobpa3oBaHUs HEKOTOPBIX Mep AJHUHBI U Beca. MBI JaUM U HbI-
He ynoTpeOuTeJIbHbIE, U BhINIEAIINE U3 YIOTpeOJIeHUs, HO BCTpe-
yaloniuecsa B juteparype. IIpeo6pasoBanme 3TUX eJUHUIL YIPO-
IIIaeTCs TeM, UYTO Y HUX «00Iuit HoJib». To ecTh, ecjii pacCToAHNE
HYyJIEBOE, TO OHO HYyJIeBOoe, B UeM ero He usmepsii. Ecaum uro-
HUOYIh HUYETO He BECHUT, TO OHO HMYEro He BECUT HU B KHJIOIDAM-

Max, HY B (DyHTax.
Taba. 1 Coomeemcmaue nexomopuLx mep daumst (npubr.)

1 cyxonyTHasa Muasa = 1609 m |1 groiim = 2,54 cm = 25,4 MM

1 mopckas Mmuaa = 1852 m 1 ¢pyr = 12 groitmos = 30,5 cm

1 Bepcra=1067m=1,067 km |1 sapx =3 ¢pyTa = 36 q10iimM0B

1 apmun = 28 g0AMOB = 1 mnuans = 0,1 moiima = 2,54 MM

=71,12cm 1 TunorpagcKuiit IyHKT =

1 cakeHb = 3 apIInHa =0,3759 Mmm
1 KomnsioT. nyEKT=1/72 mroiimMa =
=0,3527 MM

17



Tab6nr. 2 Coomeemcmaue Hekomopbix mep maccovl ( npubaL.)

1 yuuusa = 28,35 r 1 pyc. dyaT =409,5
1 aura. ¢yHT = 16 yHIUA 1 nyn = 40 pyc. pyHTOB =
1 croyH = 14 pyuTos =16,38 kr
1 xapar (roBes.) =200 Mmr=0,2 r

IlepeBon omuux eXMHMIL B Apyrue — Ipolecc o6paTHMBIH,
MoxkHO nepeBecTH QyThI B MeTpbl, a IIOTOM METPHL B (YTHI.
Hanpumep, poct mMaibuuka MoKeT 6bITh 4 @yTa 5 J10HMOB.
910 cocraBaser 4-30,5 cm+ 5-2,54 cm = 134,7 cm. M5l 6B1
cxkazanu 1 m 35 cm. IlepeseseM o6paTHO B QYTHI U AIONMEL.
Jlyume cHayaja BeIPa3uThL B caHTHMeTpax: 135 cm : 2,54 =
= 53,15 mioiima, T0 ecTh 4 (pyra m 5,15 gioitma. HerouHocTs
BO3HUKaeT H3-3a OKPYIJIEHH#, HO B OBITOBBLIX BLIYHMCJIEHHAX
OKDYTJIEHUA HeOoOXOAMMBI, a Ha HeOOJbIINEe IIOTPELIHOCTH He
caenyer obpaiiaTh BHUMaHHUsA. CHoBa mosiyumiyoch 4 ¢yra u
5 II0MMOB.

3anaua 13. Ha CKOJIbKO rpaMMOB OT/IMYAETCH AHIVIMHACKHUH QYHT

OT pycCKoro?

Pewenue. B ogHoM aHramiickom ¢yHTe 16 yHIMH, TO €CTb
16 - 28,35 =453,6 r. CiienoBaTeIbHO, aHTIUHCKHUN QYHT TsXKe-
Jee pycckoro Ha 453,6 — 409,5=44,1r.

Omeem.: 44,1.

3agaua 14. B gerexkTuBHoM pacckase Pexca Crayra «Tpebyercs

18

MYK4YHMHa» cullluKk Hupo Byasd gaeT o6bsABIeHHe B rasere
«Crap»:

«TPEBYETCA MYHKUYUHA Becom 260—270 dbyHTOB, pocTOM
oKoJ10 5 dyToB 11 groiimoB, 45—55 JeT, €BpOIIEOUHOM HAPYIK-
HOCTH, TajJus He Oosbine 48 AI0MMOB, CIIOCOOHBIM BeCTH aK-
THUBHBII 00pa3 XKU3HU».

IlepeBenuTe 3TO OOBABJEHHE B METDUUYECKYH CHCTEMY Mep
(OKpYTIJIASA 0 IeJIBIX IPH HeOOXOJHUMOCTH).

Omeem: «TPEBYETCH MY YUHA Becom 118-122 kr, poc-
TOM OKoJio 180 cm, 45-55 s1eT, eBpoII€OMIHON Hapy’»KHOCTH,
Tanaus He 6osabine 122 ¢M, criocoOHBIH BECTH aKTUBHBIN 00pa3
JKUSHH ».



BunTtoBka MocuHa obpasua 1891 roaa ucnonbsosanach BnaoTb A0 KoHua Benu-
kon OreuecTBeHHOM BOMHBI. Yawe suHToBKY MOCHHA Ha3bIBANW TPEXMHENRKON,
NOTOMY 4TO KaNWBP CTBO/NA BUHTOBKH POBHO TPH IMHMM, TO ecTb 7,62 MMm.

g

MNepeBoa eanHKUY TeMmnepaTypbl

B EBpone, A3un, Ascrpannu u AQpuke JIOLH U3MEPAIOT TeM-
nepaTypy IpeuMyIlecTBeHHO B zpadycax Lleavcus. 3a 0 °C npu-
HHMAaIOT TeMIIepaTypy 3aMep3aHUs BoALI, a 3a 100 °C — remnepa-
Typy KHneHus Bognl. HykHO 1o6aBHTH, UTO BOAA AOJIXKHA OBITH
abcouioTHO 6e3 mpuMeceit (4 Jief, Toxe), AaBJIeHUEe LOJIKHO OBITH
HOPMAJIBHBEIM U BCE 3TO HYXHO Hab6J/I10/jaTh Ha YpOBHE Mops. [laxe
HeboJibIINe KoJIe0aHUA NaBJIeHUA IPUBOIAT K TOMY, UTO YaHHUK
saxkumnaet To npu 98 °C, to npu 101 °C, HO Hac 3TO HUCKOJIBKO He
CMyIIaer.

Ha camom pene weep Angepc Llenbcuin (XVIIl B.) npeanoxun coscem apyryto
wkany — 3a 100 rpagycoe oH Basn TeMnepaTypy 3aMepaaHun Bofpl, a 3a 0 —
TOUKy kunenus. Ho HeBnaroaapHbie COBPEMEHHUKM HHYEro He NOHANM U cpasy
nocne cMepTH Lienbcus Bce MCnopTuau, passepHys WKany 3aA0M Hanepes,

usana Lienscwa
c3
Uensoun

EREEREERENEE

usana

"WEEMEVE Pk

B CIIA, B Betnze, Ha Bepmyackux octpoBax u Ha fMaiike 10
CHUX IOP HCIIONb3YyeTCA wWkana Papernzeiima. Hemeuxuil yyeHbIi
T'aGpuane PapenreiiT npesoKuI mKany TemnepaTyp (o6osHaue-
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Hue rpaayca Papenreiita °F), coriacHo KoTopoii Boja 3aMepaaeT
npu +32°, a kunut nopu +212°. HopmaibHaa TeMmepaTypa Teja
4eJioBeKa noayuaercsa +96 °F.

N3-3a ynorpeburesbHOCTH 06eMX IIKAJA HA MHOTHe GLITOBBIE
TepMOMETPHI HAHOCAT cpasy obe.

Nomumo Lienbcua u QapeHreiita TeMnepaTtypHble LWKanbl Npeanarand MHorue
yueHble, Bovas HbioToHa. M kaxkabld M3 HUX PYKOBOACTBOBANCA rNyGOKUMK
coobpaxeHnsamMu. Ho Tonbko Wwkana Lienbcus ctana nonynsapHoi Bo BCeM MUpe. -
BeposTHO, notoMy, uto uucna 0 u 100 nerko 3anoMHMTL.

dopmyaa AnA nepesoga rpaaycoB Ienbscus B rpanycesr PapeH-
refita:

t. =1,8t, +32.

O6paTuTe BHUMAaHMe: B OTJUYHNE OT npeobpa3oBaHUA eIHHHIL
MAacCHI U AJNHBI, IpeoOpazoBanue rpaaycos Papenreiita B rpagy-
col I{enbcns TpebyeT He TONBKO YMHOXKEHUS, HO U C/IBUTA.

TpeTbsl TeMIepaTypHas IIKaJa, KOTOPOH Mbl MHOTJA II0JIb3Y-
eMcs, IIpaBja, He B ObITY, — wiaaa Keaveuna. AHTIUCKUT -
3uK YuiabaM TomcoH (siopa KenbBUH) IPEATOKUI 3TY LMIKAJIY CY-
ry0o Oina Hay4dHbIX Ieseii. He rosopar «rpaayc KeabpBuHa».
Tosopsar npocto — «KeasBuu» u o6o3HauaoT K.

dopmyaa 1A nepesona rpanycos llenbcus B KesibBuHBL:

t, =t,+273,15.

3azaga 15. Hanumure Gpopmyay AJA nepesoja rpajgycos Papen-
refita B rpagycsl Leanscus.
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Pewenue. HysxHO BRIpasuTh t; u3 GopMyasl t,=1,8f;+32.

Ionyaum:
5
tC =§(tF _32).

Omeem: t, =g(tF ~32).

3agaua 16. Kakasa TemmepaTypa BhIpa)kaeTcsi OOJHHM H TeM Ke
4uCJIOM I'paaycos u B mkae Ilenbcus, u B mikae @aperreiira?

Pewenue. O603HaUNM OJMHAKOBOE YHCJO IpanycoB X M IOA-
cTaBUM B (popMyIy IlepeBoja BMECTO i U
X=1,8X+32;0,8X =-32; X =—40.

Omeem: —40 °C =—40 °F.

3amaua 17. Kak noHaTh ¢pasy: «HioEE B Unkaro BeIfajica He
XapKMM — JHeM TeMIlepaTypa He J0XOauja u A0 72 rpany-
coB» ? [leficTBuTeIbHO Jii B YuKaro ObIJIO He KapKo?

3anmaga 18. Kakasa eguHnna naMmepeHus KpynHee — rpagyc Less-
cusa unu rpagyc @apenreiita?

Pewenue. Hrob6bl BCKUNATHUTL JEAAHYIO BOLY, €€ HYXKHO Ha-
rpetb ot 0 °C mo 100 °C, Tto ects Ha 100 °C njau, 4TOo TO XKe
camoe, Ha 212°F — 32 °F = 180 °F. To ects B 100 rpagycax
Henscua «momemaerca» 180 rpagycoB PapeHreitita. I'pagyc
Ilenscua kpyiHee.

Omeem: I'panyc llenbcusa kpymnHee.

3amaua 19. 3HamennTas aHTnyronusa Psa Bpsabepn HasniBaeTcA
«451 rpagyc o PapenreiiTy». Cunraercsa (Mbl He IPOBEPAJIHN),
YTO TaKOBa TeMOepaTypa ropeHums Oymarun. BripasuTe aTy
TeMilepaTypy B rpagycax Ilenscus. OKkpyryiuTe J0 LeJoro.

Pasuuua BO BpE€MEHHW K HacoBble nosica

Hamia 3eMnsa kpyryas 1 Bpaigaerca nog adydamu Cosnia, ge-
Jlasi OGUH 000pOT NpHUMepHO 3a 24 yaca. [losToMy B pasHBIX TOU-
Kax 3eMHOro mapa pasHoe BpeMsa. Ilo o6meMy corJaineHuio 3a
TOYKY OTCUETa NPUHUMAIOT 'pUHBUUYCKUI MepHANAH — OH IIpO-
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XOAUT 4Yepe3 MeCTO, T'Ze paHbIIe pacloJjarajach obcepBaTopusa
aHrjguickoro ropoga I'puusuu. A66pesmarypoit UTC (Coordi-
nated Universal Time) 06o3HauaoT TOYHOEe BpeMs, OTCUUTLIBAE-
MO€ OT TOTO CaMOTr0 MepHUAuAaHa.

Panblue ucnonbaosanoce spems GMT (Greenwich Mean Time). Ho ¢ pa3sutuem
TouHbIX NpHBopos GMT yctapeno — OHO He yuWTbiBaeT KonebaHuit 3eMHOM OCH,
HEPaBHOMEPHOCTH ee BpalleHus W T.n. Moatomy npuwnocs npupymate UTC.
NMiogy, He uUMelowme TouHbix NPUBOPOB, pa3Huubl He uyscTeyloT. Moatomy ab-
Bpesuatrypa GMT po cux nop ucnonb3syetcs. A Koponesckas obcepsaTopus B
I'puHBuue B cepeguHe XX Beka nepeexana. Ho He MeHATb ke M3-3a 3TOro Ha-
YanbHbiM MEepUAMaH.

Takum obpaszom, UTC 0 — aTo BpeMsa, koTopoe B I'puHBHUE U
BO Beeit Aursnu. B Poccun npuHATO B KayecTBe OCHOBHOTO MOC-
KoBckoe Bpemsa MSK. 3uMoil MOCKOBCKOE BpeMs OTJIHYaeTcs OT
rpuHBHYCKOro Ha 3 yaca. Mosxno 3anucats: MSK = UTC+3.

JleTom oTiMYMe cOCTaBJIAET 2 Yaca, IOCKOJbKY aHIJINUaHe Iie-
PEBOAAT B arIpeJie Yackl Ha Yac BIlepel, a B OKTAOpe Ha yac Ha3an.

Ouenp Heyx0OHO OBLIIO OBI, €CJ ObI B KAXKAOM I'OpojJie, B KaXK-
oM paiioHe HJIM B Ka’KJOH KBapTUpe ObLIO CBOE, MYyCTh Jaxke ca-
MoOe TO4YHOe, BpeMsa. [10aToMy ycTaHOBJIEHHBIE TPAHUIILI YACOBBIX
MIOSICOB HE UAYT BIOJL MEPUINAHOB. MecTHOe BpeMs — YCJIOBHOE;
OHO CBA3AHO C AAMHUHUCTPATHBHLIMYI FDAHNIIAMH U CJIOKUBIIEHCS
Tpagunueii. Bpems, 10 KOTOPOMY MBI JKHBEM, U MeCTHOe acTpo-
HOMMYECKOe BpeMs MOTYT CHJIbHO OTJINYAThCA.

IIpaBuTENBCTBA MHOTHX, MHOTAA Aa)Ke KPYIHBIX CTPaH BBOAAT
Ha BCel TEPPUTOPHM CTPAHBLI OJHO U TO ke BpeMda. Hampumep, Bo
BceM Kurtae BpeMs onepeskaeT rpHHBHYCKOe HA 6 YacoB — KuTail-
ckoe Bpemsa MoxHO samucaTh UTC+8. C onHOH CTODOHBI, 3TO
yno6HO, a ¢ Opyroil — He odeHb. Hampumep, suMoit B XapOuHe
(BocTox KuTas) IKOJBHUKM UAYT Ha YPOKH, KOIJa YXe JaBHO
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paccBeJio, a B 3alaJiHO NPOBUHIINK Y PYMUYH UX CBEPCTHHUKH Ope-
JAYyT BO TbM€e HOYHOI.

UHTepecHo NoCTynnaW Bnact MHAMK, KOTOPbIE NOYEMY-TO PELWN/IN, YTO BPEMA B
NHAWK DOMKHO OTNIMUATLCA OT FPHHBUUYCKOTO HE Ha LE/I0e YHACNIO HacoB, Tak 4To
8 UHaun spema UTCH5,5, To ectb korpa B Jlonaoxe nongexb, 8 UHauu 5 yacos
30 munHyT Beuepa. EcTb nerenpa, uto 3TO MAET OT BPEMEH AHIIMIHCKOW KONOHHK-
3aumu. Ecnv aHrnuMuaHuH nepesopauvsaeT CBOW aHrMWCKME 4Yacbi BBEPX HOra-
MW, TO OH BUAMUT HA HUX UHOUHCKOE BPEMS.

B Poccum gake He ObLIO IIONBITOK YPaBHATHL BpeMms. Bcero B
Poccun 11 yacossix 308 or MSK—1 B Kasuuunrpazackoit obractu
1o MSK+9 na KamuaTke”.

YUUTHIBATL PAa3HUILY BO BPEMEHH IIPUXOLUTCA dacTo. Mexkay
Mocksoit u BaraguBocTokom, HalpuMep, pasHuna 7 dacoB. Ecnu
dyTboasHBINA MaTU 3aKOoHUYMJICH B 8 Beuepa mo MockBe, U Bbl XOTH-
Te MOJeJUThLCSA BIIEYATIEHUAMH ¢ JPYTroM, *KUBYIIUM Bo Biaauso-
CTOKe, He 3BOHHTEe €My TOT4Yac e — CKopee Bcero, oH Oyzer He
CJIMIIKOM paJl BallIeMY 3BOHKY.

Kctaru, no atoi npudnHe ans PoccHn npuXogHMTCA Aenartb MHOMO Pa3HbiX BapH-
antos EM — ana Janvxero Boctoka oanu BapuaHTbl, gna Cubupu — apyrue
(Ho noxoxue) u T.4. UHauye npuwnock Bbl NPOBOAHTL 3K3aMeH BO BCEH CTpaHe
O[HOBPEMEHHO, HO 3TO HEBO3MOXHO — 11 4acoBbIX 30H.
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* Ha MOMeHT HamMCcaHUS KEUIM — ceHTAGps 2016 roza.
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3anaua 20. Korga B MockBe nongens, B IKyTcKe 1IecTb 4acos Be-
uyepa. Ckonbko BpeMenu B Mockge, Korga B SIKyTcKe 2 uaca
AHA?

Yem BocTOuHee, TeM mos:;ke. UeM samagHee — TeM paHbIIe.
MosxHO BOOOPasUTh «MAalllMHY BPEMEHH» — BAPYT, €CJH GLICTpO-
6BICTPO JIeTeTh HA 3aMaji, TO MOXKHO OKa3aThCA CHauaJjla BO BYepa,
IOTOM — B I03aBYepa H T.[.

3anaua 21. MoKHO JIM OKa3aThCA BO BUEPA, €CJIH GLICTPO JETeTh
Ha 3amap?

Hanpumep, peiicoBrliii camosier JeTuT ot ¥ ol 40 Kaszanu 1 uac
20 munyT. Xora Tarapcras u BamkopTocTaH coceiCTBYIOT, BpeM#A
B HUX OoTJIMUaeTcA Ha 2 yaca. Ecau BeliereTs u3 Yol B 00.20, To
npujaeteTb B Kazanb MokHO B 23.40 3a ABagHaThL MHHYT A0 IIOJY-
Houu. K coxkanenuio, Takoro HoO4UHOro peiica IIoKa HerT.

lepouns dmnoma «Enkun», HeypauHo BctpetuB Hosbin rog B Yoe (MSK+2), na
nonyTHOH NoXxapHoM MalunHe eget B Basnbl — 6nnxanwui ropog TatapcTaHa u
okasbiBaetcs B MSKO, rae cHoBa BcTpeuaet HoBbiit rog v 3arafibiBaeT Hy>KHOe
XenaHue, npasga, TOXe HeygauHo.

3agaua 22. MoKHO JI¥ TAKHM 2Ke CIIoco00M 0Ka3aThCs B mo3aBuepa?

Ecnu nerers Ha 3aman, To BpeMs IPUXOJUTCH II€PEBOAUTD Ha-
3ax. MosxkHO nomacThb Bo Buepa. Ho 3eMasa Kpyrias, 1 B KaKOH-TO
MOMEHT BhI llepeceueTe JHHUIO CMeHbl AaT (ee npoBeau B Tuxom
OKeaHe, 4TOOBI HUKOMY He Melllajia), CHOBa IIPLIrHETe B 3aBTpa, TO
€CTb, B CMBICJIEe, B CErOJIHA. ¥ BHI — IIONACTh B II03aBUepa U3 Buepa
BaM He yAacCTCs.

Ecau BB npubanxaeTech K JJHHUH CMEHH JaT ¢ BOCTOKA, CKa-
’KeM, B 3 yaca nusa 20 HIOHSA, TO, IepeceKas ee, Bbl OKaXKeTeCh B
21 ulons, B TO 2Ke camoe BpeMs — B 3 uaca gHA. [IpusTHee nepe-
ceKaTh JUHHUIO CMEHEI AT ¢ 3ama/ia Ha BOCTOK — HYYKHO IlepeBec-
TH 4achl Ha CYTKH Ha3aJ: y Bac MMOABJIAETCH «JIUINTHUHN JeHb». Tak
mpousonuio ¢ Puneacom Porrom u ero cayroit Ilacnapry B poma-
He JKionsa Bepuna «Bokpyr csera 3a 80 gHeii». @orr 3absla 0 JH-
HUH CMEHBI JaT U npuexas B JIOHZOH Mocjie KDyroCcBeTHOIo IyTe-
IIeCTBHUSA Ha CYTKH paHbllle, UeM OH AyMaJ.
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B otnunune ot Muneaca Dorra MaTpochl NepBOH KPYrocBeTHOM 3Kcneauumun Ma-
rennaHa nnbiny ¢ BOCTOKa Ha 3anaf. [pu 3TOM OHW aKKypaTHO BeNW KaneHaapsb.
BepHyBwwch B UcnaHuio, OHM cuuTanu, 4to Ha aBope 5 centabpa 1522 ropa, a
Ha caMoM gene 6b11o yxe 6 ceHtabps. JlnHua cMeHbl AaT ewe He Hbina npuay-
MaHa, HO CaMa CMeHa AaT y)Ke Urpana c nNyTelweCTBEHHUKAMK CBOW LWYTKK.

Bo Bcex aapomnopTrax BpeMms MecTtHoe. Ha Bcex sKelle3HBIX A0ODO-
rax Poccuy BpeMsi MOCKOBCKO€. OTO HYKHO YUHUTHIBAThH, M3ydas
pacIHcaHuA U CTPOS ILIaHbI noe3nok. Hanpumep, npuieres B Ho-
BocHOHUDCK B 16.45, BbI MOXKeTe ycrieTh Ha OMCKHIi IT0€3[, OTIIPaB-
astiowuiica B 15.00.

3apaua 23. Iloeaa 13 BrixoauT u3 Camaps! B 13 yacos 50 MUHYT 1
npubsiBaeT B MockBy B 6 yacoB 20 MHUHYT CJIEAVIOUIUX CYTOK.
CKOJIBKO YacOB HAXOAUTCS B IIYTH Moe3a?

Pewenue. MviL 3HaGeM, 4MO HA BCeX JHeNe3HbLX G0P02aX 6peMA
mockosckoe. [loatomy pasuuiel B0 Bpemenu Het. Ot 13.50 o
nonyHouHu 10 gyacoB 10 muuyrt. HobaBnas 6 uyacos 20 munyT,
noaxydaeMm 16 gyacos 30 MUHYT.

Omeem: 16,5.

3amaga 24. Camouer Belieraer u3 Axkyrcka B 23.00 u cagurcsd B
Mockage B nnostHOYb, HaliguTre IpoAoIKUTEIBHOCTD IIOJIETA.
Pewernue. Mo. 3naem, Umo 6 pacnucaruu camoremos epems
eécezda mecmuoe. II03TOMY HYKHO YYHMTBLIBATH PA3HHMIy BO
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BpeMeHH. Mexay Mocksoil u fIkyTckom pasmuna 6 uacos.
Axyrck BocTouHee MOCKBBI, I09TOMY, KOoria B MocKBe IoJI-
HOYb, B fIKyTCKe y2Ke 6 yTpa. 3HAYHT, CAMOJIET JIETUT 7 YACOB.

Omeem. 7 4acos.

3agauu k rnase 1

3amaua 25. B qome, B koropom xuser Ilets, ogun nogness. Ha
KaXJOM 3Ta’)Ke IO IATh KBapTup. IleTs »KuBeT B KBapTuUpe
Ne 49, Ha kaxoM astaxe >xuset Ilera?

3amaua 26.B gome, B Koropom :xuser Hwuma, 5 osTaxeid u
HECKOJIBKO noAbe3foB. Ha Ka)XaIoM 3Take HaAXOAUTCA IO
5 kBapTup. Huna »xuBer B kBapTupe Ne 51. B kakoM moanese
»KuBeT Huna?

3amaua 27.B nernem jarepe 165 gereit u 23 BocuuTaTend.
ABToOyc paccuutaH He Oosee ueM Ha 44 maccakupa. Kaxoe
HaUMeHbIIlee KOJHUYECTBO aBTOOYCOB ITOHaxoOuTCA, uTOOBI 3a
OJMH pa3 IlepeBe3TH BCeX U3 Jareps B ropox?

3agaua 28. CTOMMOCTE IIPOE3AHOTO OHJIETa HA MECHAI, COCTABJIAET
755 pyOneii, a CTOMMOCTL OHMJIeTA HA OXHY IIOE3AKY —
20 pyGuieit. AHA Kynuja IOpPOe3AHOA M cAeajla 3a MECSI]
41 moe3aky. Ha cxkoapko py0Oseil Gosblile oHa OBl IOTpaTHJIA,
ecau ObI MOKynajaa 6MIeTsl Ha OAHY IT0E3AKY?

3agaua 29. B My»cKoM O0ONIEKUTHH HHCTHTYTA B KaXXIO
KOMHATe MOKHO TOCEJHUTHL He Gojee Tpex uesioBexk. Kakoe
HauMMeHbIllee KOJUYECTBO KOMHAT HYMKHO [AJIA IIOCEJeHHUA
59 UHOTOPOAHHUX CTYAEHTOB?

3amaua 30. Ha 6eH30K0JIOHKe OAHH JUTDP GeH3uHa cTOUT 32 pyo.

20 xon. Boaurtens szanua B 6ak 10 smuTpoB OGeH3WHA U B3I
6yTuiiky Boabl 3a 21 pyGab. Ckojabko pyOJiedl caauu OH
noayuut ¢ 1000 py6aeir?

3azaua 31. BoapbHOMY MPOMIKUCAHO JIEKAPCTBO, KOTOPOE HYXXHO
npuHUMaThk Mo 0,25 r 4 pasa B geHb B TeueHue 14 gHei. B
onuoil ymakoBke 20 Tabnetok sexkapcrBa mo 0,25 r. Kakoro
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HaUMeHbIIIer0 KOJMYECTBa YIAKOBOK XBATHUT Ha BeChb KypC
JeyeHus?

3anmauya 32. IlepeBecTu Temneparypy us Inkaiasl PapeHreira B

5
mxany Llenbcus nossossier popmya i, =~9—(tF -32), rme tc —

TeMIepaTrypa B rpaaycax mno mxane Ileabcus, & —
TeMIlepaTypa B rpajycax mo mxajae Papenreiita. CKOJIBKUM
rpagycam mo mkaie Ilenncus coorseTcTByeT 149 rpamycos no
mikaje PapenreiTa?

3azaga 33. UToOn! nepesecTu TeMiepaTypy us mkaiusl leabcus B
mKany Papenreiita, mosasayiorca dopmynoi i, =1,8¢,+32,
rae tc — TeMOepaTypa B rpajgycax no mkase llenbcus, tp —
TeMIiepaTypa B rpagycax mo mkaine Papenreiita. CKOIBKUM
rpagycam 1o mgajye PapenreiiTa cooTBeTCTBYeT 25 I‘pa,tl;ycon
o mKaJie Ilenbcusa?

3amaua 34. ITases IBaHoBUY Kynmui aMepUKAHCKUI aBTOMOOHIID,
CIIUJOMETP KOTOPOTr'O IIOKa3bIBAET CKOPOCTh B MHJIAX B dYac.
KakoBa CKOpPOCTH aBTOMOOMJIA B
KWJIOMETPax B 4ac, eCJIU CIIUAOMETD
mokasbiBaeT 68 wMumas B yac?
Cuwuraiite, uro 1 muas pasaa 1609 M.
OTBeT OKPYTIJIKTE A0 IEJIOr0 YUCIa.

3axauga 35. Iloesn Apxanreinsck—MockBa otnpasisgerca B 19.36,
a mnpubsiBaer B 16.36 Ha cieayiolqui JeHb (BpeMsda
MOCKOBCKO€e). CKOJIBKO YaCOB I10€e3J HAXOAUTCA B IyTH?

3agauya 36. YcTaHOBUTE COOTBETCTBME MEXKIY BeJIMYMHAMU H HX
3HAYEHUAMHU: K KaXXJOMy JJIEMEHTY IIepBOro CToJ0Ia
noabGepuTe COOTBETCTBYIOINUM 3JIEMEHT 13 BTOPOT0 cTOoI0Ia.

BEJIMYUHDBI 3HAYEHUA
A) ob6beM 6aHKM KeT4yyIia 1) 45m°

B) 006meM Boarbl B 03epe Muuunurau 2) 0,41

B) 06Bem cniasibHOM KOMHATHI 3) 941

T') o6eM KapTOHHOM KOPOOKH 4) 4918 xm®

HU3-T10J TeJIeBH30pa
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B Tabnune nox Kakaoit 6yKBOM, COOTBETCTBYIONIEl BeJUUNHe,
YKaXUTe HOMEeD ee BO3MOYKHOT0 3HAUCHMS.

A b

B

r

Omeem:

3anaqa 37. YcTaHoBHUTE COOTBETCTBUE MeXXAy BEJIUUYUHAMHU U UX

3HaY€HUAMMU:

K Kaxaomy

3JIEMEHTY IIepBOro

cToJIona

noxbepuTe COOTBETCTBYIONINIT 3JIEMEHT U3 BTODOTO CTOJI0IIA.

BEJINYVHBI
A) macca ¢pyT6oanHOro Msua
B) macca gosxaeBoii Kamau

B) macca B3pocJioro 6eremora
I") macca cTUpaNbHON MalIMHBI

BHAYEHUS
1) 18«kr
2) 2,8T
3) 20 mr
4) 750T

B rabuauie mox kaxxaoi 0yKBoil, COOTBETCTBYIOIEH BeJMUYNHE,
YKa’XHUTe HOMeP ee BO3MOYKHOTO 3HAUEHHU .

A b

B

T

Omeem:

3amaua 38. CrpouTenbHBI HNOAPAAUHK ILIAHUDPYET KYIHUTh

10 TOHH OOJMIOBOYHOI'O KHpIMYa Yy OZHOTO U3

Tpex

mocTaBIMKOB. OOuH KUpnudY BecHT 5 Kr. IleHa kupnudya u
YCJIOBUA JOCTABKH BCell MOKYIIKH IIpUBeIeHbI B TabuIe.

IlocraBmuk | Ilena kup- | CTOMMOCTH CnenuanbHbie
nu4da JOCTaBKH yCJI0BUHA
(py6. 3a 1iT.) (py®.)
A 51 8000 Her
b 52 7000 JocTaBKa OecrnjaTHo,
ecJi cyMMa 3aKasa
TIpeBBIIIAET
100 000 py®6.
B 56 5000 JlocTaBKa CO CKHAKOMA
50% , eciu cymma 3a-
Kasa IIPeBhIIIAeT
125 000 py®.

Bo ckouanko py0ieit oboitierca Haubojee HelleBhI BapHaHT
MOKYIIKH C JOCTABKOM?
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3agaua 39. B nepBoM 6aHKe OAHY TYPEIKYIO JUPY MOMKHO KYIIUTh
3a 20,3 py6ssa. Bo Bropom Gauke 110 gup — 3a 2244 py6us.
B TtperreMm Oanke 35 uaump croar 717,56 pybaa. Kakyio
HAMMEHBIIYI0 CyMMy (B py0JAX) HYKHO 3amiaTuth 3a 20
TYpPEenKUX JIup?

3agaua 40. [n1a noe3gku AJauTenbHOCTHIO 40 MHHYT Tpebyercsa
3aKas3aTh TAKCHU B OAHOM M3 Tpex dupM. B Tabaune npruseaeHsl
Tapudbl 3TUX GUPM.

IIpogomsxuTtens- CroumocTs 1 MUHYTHI

®upma | Ilogaua | HOCTE ¥ CTOMMOCTD cBepx
TaKCH | MAIITUHEI MUHHMAJIBbHON NIPOAOJIMKUTETLHOCTH

MOEe3TKH MHUHHUMAJIbHOH MOE3AKH
A 300 py6. Her 12 py6.
Bec-
B LIATHO 20 muH. — 400 pyo6. 18 pyo6.
B 150 py6. |15 mua. — 225 py6. 15 py®.

CKoJabKO py0Jeil 6yaeT CTOMTh CaMbIii AemeBslil 3axa3?

3anaya 41. TesedhoHHAA KOMIAHUA IPEAOCTABIAET HA BHIOOD TPH
Tapu@HBIX IIJIaHA.

. AbGoHeHTCKasA Ilnara 3a 1 muny-
Tapudnbrit maau
miaTta (B MecsI) Ty pa3roBopa
«IToBpeMeHHBI » Her 0,4 py®.
. 160 py6. 3a 0,3 pyb6. (cBepx
«Kombunmposasnsiits 400 mun. 400 mMuH. B MecsIr)
«Be3TuMUTHBIH » 285 py6. B mecsIn Her

AGoHeHT npeanoaraet, 4To o01as JIUTEIbHOCTh Pa3rOBOPOB
coctaBuUT 600 MHUHYT B Mecsili, U UCXOAA U3 3TOr0 BHIOHpaeT
HauOosee JpewreBbiii TapudHbl niaadH. CKoabKo pyoGueit
JoKeH OyAeT 3aliaaTUTh aGOHEHT 3a MecCsll, eclaM oO0Ias
OJIUTEJbHOCTL Pa3rOBOPOB JeHMCTBHTENbHO OyaerT pasHa 600
MuUHyTam?
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FMABA 2. APOBH, 1OJIU U NPOLIEHTDbI

O6bikKHOBEHHbIE H AeCATHUHbIE APO6H

OO6bIKHOBeHHAA ApoOb — OTHOIIEHHWE ABYX IIeJIBIX YHucesT (IIpu
3TOM Ha HOJb JeJIUTh Hesb3sA). Becerna MoykHO cies1aTh TaK, YTOOBI
3HaMeHaTesb GbLJ YHMCJIOM HATYyDaJbHBIM, TO €CTh HEJBIM IIOJIO-
JKUTEeJBHBIM, HO IpU paboTe ¢ ApOOAMH 3TO He OUEHBb BasKHO.

Ecnu yucauTes s 1 3HAMEHATEJb JPOOHU AEJIATCS Ha OTHO U TO
JKe HaTypaJbHoe uucio (6osabiiee 1), To ApoGh MOKHO COKPATHUTD.
Ilonyuaercs npyrasa gpo6b ¢ TeM ke 3HaYeHueM. Hanpumep,

14 _72 7
18 92 9
dpobn % u % — Bpoze ObI U pa3Hble, HO PABHBI OJHOMY H

ToMYy ke uncay. IloaTomy yue6HHKHM 4acTo AeJalOT PA3IUUua Me-
KAY ApOOAMHU U APOGHBEIMU YNCJIaMU, MOJI, ZPDOOHBIE YHUCJIA — 3TO
TaKWe 4YHMCJa, KOTOPble MOXXKHO 3anucaTh Apobbio. Ha mpaxTuke
YYHUTBHIBATH TaKMe TOHKOCTY He IIPUXOJUTCH.

pobs, OpobHoe uucao, payuoHalbHoe YUCA0 — IIO CYTH JeJia,
BCE 3TO CHHOHUMBI.

Ecau apobbs He yIaeTcsa COKPATHTh, €€ Ha3bIBAIOT HECOKPATH-
MOW.

BeTpeuatoTes cMernmaHHble ApoOH, HAIpuMep 2%. Ho cme-

LIAHHYIO Apo0b BCerAa MOYKHO cleJiaThb 0ObIKHOBEHHOM IO U3BECT-
’ 3_24+3_11
4 4
HBIII pa3roBOp O CMEIUAHHBIX po6AX He HY)KeH. B KU3HU
CMelllaHHbIe ,upoﬁu BCTpe‘IaI‘OTCH He4dyacTo.

B KEXCbI
7

HAiina - 3 mrr.

Macao (markoe) - 100
Canp-/',écn:m

Myxa -1 ), craxana
PaspeixanTens - 1 w. JoMKa
Caxapras OyApa - 0 BKyCY

HOMY npaBuay. Hanpumep: 2 . Tak uTO crerab-

HpoayxTs:
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MaTeMaTUKH NPeANOYUTAIOT He BblAeNATb LIeNYIO YacTb, NOCKO/bKY CMeLlaHHble
Dpobu HeypobHbl B BbluMcneHnax. Kpome Toro, MaremMaTMkui COBEPLUEHHO He
NOHUMAIOT, NoueMy ApobH, y KOTOPbIX YUCAUTENb Bonblie 3HaMeHaTens, Hasbl-
BaIOT HENPaBH/bHbIMKU, YTO B HUX HENpaBuUNbHOTO?

Ho sce >ke CMellaHHbie apobu B KU3HM BCTpevatotcs. Hanpumep, B peuentax

1
MOXHO BCTPETUTb hpa3y «BO3bMHUTE 15 cTakaHa MyKH...».

VY npobeii ecThb cepbe3HbIH HeJOCTATOK — He BCAKOE YHCJIO
MO2KHO IIPEJCTABUTH B BUJe JpO0H.

XpecTtoMaTtuitHbie NpUMEpbI: YUCNO V2 W uncno n He ypaetcs 3anucatb apobs-
MU. ITO He pauuoHanbHble Yucna. OHM ppaLUoHanbHbl.

Hecsaruunast podb — APoOb, B 3HaMeHaTeJle KOTOPOIl CTeneHb
yncJa gecaThb. ecaTnunble Apobu yAOOGHBEL B pacueTax, MOCKOJb"
KY MBI NOJB3yeMCSH JeCATUYHOM CHCTEeMO# cumcieHus., [IJig HUX
HCIIOJIb3YIOT CIeIHAJIBHYI0O KPATKYIO 3alNCh, IIO3BOJIAIOLIYIO pa-
60TaTh C JeCATHYHBIMHU APOOAMH TaK 2Ke JIETKO, KaK U C IeJbIMHU

ynucaamu. Hanpumep, AecATHYHYIO ApO6GH %75)% sanuceiBaioT 1,54,

Y nmecATHUYHBIX Apobeii TakKe eCTh HEAOCTATOK — HE BCAKYIO
OOBLIKHOBEHHYIO Apo0b MOXKHO IIepeBeCTH B JecATHUYHYIO. [eso B
TOM, 4YTO S3HAMEHATEJb AEeCATHYHOM APOOH, KAK MbI TOBODUJIN, —
creneHb yucaa 10. A uuciao 10 paBHO IPOU3BEJEHUIO ABYX IIPO-
CTBIX umceJs 2 U 5. 3HAUUT, ecJH Y KaKOH-HUOYAb HeCOKpPaTHUMOM
JIpobu 3HaMeHaTeJ b JeJUTCSA Ha 3, Ha 7, Ha 11 wim sroboe apyroe
IIPOCTOE YHCJI0, KpoMe 2 U 5, To TaKkyio ApobOb 3anucaTh B BUAE Ae-
CATUYHOM poOU He yraeTcs.

Bepnee, yznaetcsa, HO moaydaeTcs yke He oObluHas, a 6ecko-
Heunas Oecamuinas dpobs ¢ 6eCKOHEYHBIM YHCJIOM 3HAKOB I1OCJE
3anATON — BO3HHUKAET TAK HA3bIBAE€MbIH IIEPHOJ.

3amauya 42. MoKHO /M 3anHCcaTh KOHEUHOH JeCATAYHON APOOLIO:

15, 1327

12
a) —; 6) —; ?
) 39 ) 15 B 1z
Pewenue.
a) Coxparum apoOsn: ;—g—z% 3HaMeHaTeNb JeJUTCA Ha Ipo-

ctoe yuciao 13. KoHeuHo#1 [po6bio IIpeACTABUTh HE YIAEeTCH.
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BeckoneuHnoit — ynaercs:

-%: 0,384615384615...=0,(384615).

IloBTOpSsAIOIMICS TePHOL TOKA3aH B CKOGKAX.

12 4
0) 1—5—=g 3HaMeHaTeJ b JeJIUTCH TOJILKO Ha 5. 3alHCaTh KO-

. ., 4
HEeYHOH /IeCATHYHOH APOOLI0 MOXKHO: z =0,8.

1327

B) 3HaMeHaTeJb APOOH paseH 2°. CregoBaTenbHO, 3a-

IIHUCATh 3Ty APOOb KOHEYHOH JeCATUYHON APOOHI0 MOMKHO.

Ho cux nop Ha El3 no matemaruke cyuwiecTsyeT npaBuno — OTBeT K 3ajadaM
nepeow 4acTW JOMKeH BbiTb LENbIMA WM KOHEYHBIMU LECATHUYHBIMM APOBAMM.

1 2
Hanpumep, oteeT He MoxeT 6biTb 3 Mnu 7~ 3TH YKcna He yaeTcs 3anucatb

KOHEUHOW AecaTUUHOM Apobbio. ITo obcTosTenbctBo paboTaeT Ha pyKy ydacT-
HWKaM 3k3ameHa. Ecnv Baw oTBeT He yaaeTcs 3anucaTbh HY>KHbiM cnocobom —
3HaYMT, OH HenpasuNbHbIM. MOXHO M cunTaTb TakoM cnocob Nnposepku oTseTa
MaremaTHieckum?

OpHa)xkabl OAWH U3 ABTOPOB 3TOM KHMXKKHU ObLT Ha YPOKe B NA-
TOM KJacce, rje H3y4asoch CJIOXKeHue apobei. YUHTEIbHHUIA IIO0-
JOIILIa K AeJIy cePbe3HO: YPOK HadaJica ¢ moBTOpeHus. [[pobu u30-
O6paxkasuchy goasimm 3abopa. Ilo ycnoBuio 3agauu Ilerss nmoxkpacui

% 3a0opa (YYeHMK cTapaTeJbHO 3aKpacHUJ Ha DHCYHKe OOHY Iia-

2
JIOYKY M3 [IATH), a AHA NOKpacua g 3abopa (yyeHH1Ia, n300pakasn

Amnl0, 3aKpacHia JBe MaJOYKH U3 IATH Ha CBOEM PHCYHKE).

ANAAA A

B

K Oegouru

Pucynox manviura Pucyno
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Tenepb yYuTeJbHUIIA TOPXKECTBEHHO NpPEIJIOKHUIIA NeTAM ca-
MHM [AOTajfaThCs, KaKyio yacTh 3abopa Ilerd m AHA IOKpPacuiIu
BMeCTe, a IIOTOM IIPUAYMATh [IPABUJIO AJs CI0XKeHUuA gpobei (ecThb
TaKOH MeTOAMYECKHH IIPHEM, KOorJa yUYuTeJb CTABUT HOBYIO 3aJa-
4y, a JeTH JOJLKHBI CaMHM NPHAYMaTh cnoco® pemenus). Ouens
CKOpO OAMH YMHBIH MajbUMK NOJHAJ PYKY M K YXXKacy yUUTEJb-
HULBI 3a8BUJI, UTO HYYKHO OTAEJIbHO CJOKUTH UMCJIHUTEJH, a OT-
JIeJIbHO — 3HaMEHaTeJIU:

1,2_1+2_3
5 5 5+5 10

Torga yuyuTeJIbHAIIA ITIOMHTEPECOBAJIACh, KAK Ke 3TO IPaBUJIO
noayuuiaock. OKasasoch, 04eHb IIPOCTO: BECh KJIACC CAeJaJ CAMYIO
MPOCTYIO BEIllb — OHMU IIOJIOXKUJIYU PUCYHKH PAJOM U MePeCUUTAIHN
naanku 3abopa. Beero miaanok 10, a moKpalreHHbIX 3.

A AAAA

_jEjm.

Temneps TPYAHO OyAeT nepey4yuTs KJIacc, KOTODPHIN COBEPIIEHHO
OUYeBHHLIM 00pa30M OTKPBLI A cebs criocod cioxeHusa Apobei.
KoneuHno, ecsii 6b1 yuHuTeNIbHHIA AOTafajlach JaTh OJHH PHCYHOK
Ha ABOHX, TO IIpobyemMa ObI HE BOSHHKJIA M IIKOJBHHUKYU cpa3y Gbl
IOrafiajauch, YTO

BbI cka)keTe, UTO 3TO O4YeHb JEeTrKO, U 3TOT pacckKas, CKopee,
BakeH JiyA Oyaymux yduTesiel MaTeMaTHKH. MBI COIJIacHBI.
Ho Torza, ckakuTe Ha MUJIOCTh, OTKYZA Y HAC TaKOe KOJIHNYECTBO
OAVHHAJIATUKJIACCHUKOB, KOTOPBLIE He YMEIOT CKJaAbIBaTh APOOH.
Ha Bcakwuil ciayuai IIpaBHJa CI0KEHUA, YMHOKEHHA U JEJEeHUA
JIpobeii MbI IOMECTUJIH B CIIPABOYHUKE — BAPYT KOMY IIOJI€3HO?
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UppaumnoHanbHbie yucna

Ecan uncio He ABJIAETCS PALMOHAJILHBIM, TO TOBOPAT, YTO OHO
uppanuoHanbHoe. UppanuoHaibHble YKUCJIa TaKiKe MOMKHO 3allu-
caThb AeCATUYHOMN ApoObI0, HO OHA OyJeT He TOJLKO 0eCKOHEYHOIH,
HO ellle ¥ Oe3 mepuoaa.

IIpuMepbl MppamUMOHANBHBIX YHCEJ XOPOIIO H3BECTHBI U3

y4eOHHKOB: J2 , \/§, n, € (OCHOBaHHe HaTypaJIbHOro Jiorapudma),

sinl" 1 MHOXKeCTBO JPYTHX.

MppauroHanbHbix uucen mHoro. Mx ropasgo 6Gonbwe, yeM pauuoHaNbHbIX
(npobHbix). TyT, Kazanocb Gbi, MOXKHO YAUBHUTHCA — Befib M TeX, U Apyrux Hec-
KOHEYHO MHOro. Kak »ke MOXXHO cuuTatb, 4To oaHux 6onbwe, yem apyrux? MNo-
npobyeM noctaeutb yucna napamu. ECAM KaKMM-TO YMCNaM napbl He XBaTHT,
3HauuT, Takux uncen bonblwe. OkasbiBaeTCcA, YTO €CIM COCTABAATbL Napbl «Mppa-
LIMOHaNbHOE-PALMOHANBHOE, TO, KaK Obl Mbl HU NOCTYMHUAH, PALWOHANBHBIX YK-
cen He xBaTHT. [pUYEM CHNbHO He XBaTHT.

MOXHO COCTAaBUTL «CBO€» HppaluoHaj bHOe yucyo. Hampu-
mep, 0,1001000100001000001... .

Ilepex Kaxaoii emMHUIEH Ha OOWH HYJb OOJbllle, yeM Hepe
npeabiayineit. Jlerko o6bACHUTL (mOmpoOyiiTe), moyeMy B ITOH
3alyCH He HACTYIIUT TepuoA. A pa3 Tak, 3HAYMUT, YHUCJIO UPPaIMo-
HaJIbHOE.

3amaua 43. IIpugymaiiTe cebe cBoe J0O0MMOe HMpPpalMOHAJIBHOE
YHCJIO.
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HAonu, yactu u npoyeHTh

IIpocTo mpolieHTa He OLIBAeT. BhIBaeT MPOLIEHT KaKOi-TO Be-
JIMYUHBLI, TO €CTh ee COTasd YacTh. IloJIe3HO MOMHUTH HauboJee
ynorpebUTeJIbHEIE YACTH BeJIMYHUH, BRIPAXKEeHHbIE B IIPOIeHTaX:

10% — mecsTas 4acTh; 50% — moJioBUHA;
20% — mATas 4acThb; 75% — Tpu ueTBepTH;
25% — ueTBepTh; 100% — BCsA BeJHMUYHHA LEJIUKOM.

Ilepexox K mponeHTaM — 3TO IEpPeXod K COTHIM JOJIAM BeJH-
YHHBI, 4 IO3TOMY — K JECATHYHELIM Apobam. UToOnl HaliTH IIpO-
IEeHT OT BeJHUYMHEI, He 00g3aTenbHo AeauTh ee Ha 100, a moTom
YMHOKAaTh Ha 4YTO-TO. MOXHO 0060MTHCH TOJIBKO YMHOKEHHUEM.

3anaua 44. B mkoine 75 gecarukiaaccHukoB. M3 nux 76% yTsep-
SKAAIOT, YTO UM HPABUTCA yUUTEJb MaTeMaTUKU. CKOJIBKO Je-
CATHKJACCHUKOB YTBEDKAAIOT, YTO YUUTEJb MATEMATHKHA UM
HpaBUTCA?

Pewenue. ITo6bI BLIYUCIUTL 76% OT BEJHUYHHBI, €€ HYXXHO
yMHOXUTb HA 0,76. 76% ot 75 6ymer 750,76 = 57.

Orser: 57.

3anaga 45. HyskeH IIeCTHNPOLEHTHBIHA YKCYC, a YAAJOCH HAiTH
TOJBKO JEeBATUIIPONEHTHBIH. CKOJBKO HYXXHO N06aBUTH BOAHI,
YyTO0BI MOJIYYUTH MIECTUNPOLLEHTHEIN ?

Pewenue. Ilog neBATUNIPOLIEHTHLIM YKCYCOM MMEETCH B BHUIY
pacTBop, B KoTopoM 9% — ykcycHad KucJjora, a 91% — Bogxa.
BosbmeMm 100 M1 (mosicTakasa) A€BATHUIIPOLIEHTHOrO YKCyca. B
3TOM moJicTaxkaHe 9 MJ KucJoThl. JJo6aBuM x ma Boabl. Temepn
o6muit o6peM 100 + x MJ, HO KUCJIOTHI HO-IpeXXHeMY 9 MJIL.
CocTaBUM ypaBHeHHe L=0,06, TaK KaK MBI XOTHM IIO-
100+x

Jy4uTh 6% KHUCIOTHI B HOBOM pacTBOope. PemumM ypaBHeHHe:
100+ x=9:0,06=900: 6 = 150. 3uaunTt, x = 150 — 100 = 50.
Wroro, ¥ 100 MJ1 1eBATHIPOIIEHTHOTO YKCyCa HYKHO 100aBUTH
50 MJI BOZBI.

Omeem: 1 yacTb BOALI HA 2 4aCTH YKCYyca.
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O6biuHas ctonosas noxkka BMewwaet npumepHo 18 Mn Boabl. Noatomy, eciu Bam
HeueMm oTMepuTb 50 MA1, NPOCTO BAENTE B NONCTaKaHa AEBATUNPOLEHTHOTO YKCY-
ca yeTbipe CTONOBblE NOXKKM BoAbl (54 mn). Monyuutcs pacteop, B KOTOPOM
npumepHo 6% kucnoTbl. Ecaun Bol nepdeKuHoHHCT, To, Npexae YeM BblA1BaTb
BOAY B pacTBOP W3 NOCNEAHEW NOXKW, nonpobynte oTauTe W3 Hee 10 kanenb
(4 NMWHKUX MUANKAKTPA). Y Aaun MONOAbIM XO3AKHKam!

Ipyras 3sHaMeHUTasa «X03AHCTBEHHAA» 3aJadya — NP0 CYLIKY
rpuboB.

3amaua 46. Cpexxue rpubnr cozep:xkatr 90% Boawl. Ilpu cymike
BJIAXKHOCTDH IpuGoB H0BOAAT 40 14% . CKOMBKO cyXux rpuboB
nonyuaercsa u3 10 KMI0rpaMMoOB CBEXKUX ?

Pewenue. ByneM cuuTaTh, YTO IPH CYIIIKEe UCIIapAETCA TOJBKO
BOJa, & «CyXO0e BellecTBO» (yrjeBOAbl, }KUDbI, MUHEpAJIbHbIE
BellleCTBa, BUTAMHHBI) ocraercsi. Cyxoro BemecTBa ObLI
1 kuaorpamm. OH u ocrancsi. Ho go cymku on sanuman 10%
Macchl, a mocae cymuku — 86% maccbl. O603HAYMM HEU3BECT-
HYI0 Maccy X ¥ cocTaBUM ypaBHeHue 1=x-0,86, orkyna
x=1:0,86~1,16 (xr).

Omesem: 1,16 Kr.

Taxum 06pa3om, rpulbsl yCbIXaloT IPUMEPHO B 9 paa.

MapkHpoBKa aBTOMOOHMIBHBIX NIHH

Ha xakIoi IIKHe yKasaHbl ee padMepbl: IIUPHUHA IHIWHbBI, BbI-
coTa 6OKOBMHBEI M AuaMeTp 0607a AUCKa, Ha KOTOPbIN aTa IIMHA
canuTcs (cM. puc).

" Tlep(heKLIHOHUCT — TOT, KTO X04eT JOOUTHCA COBEPIIeHCTBA.
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I BricoTa GOKOBHHEI

Tax HCTOPHUYECKH CIOKUIOCH, UTO 9TH TPH BeJIHUYHHBI YKa3bI-
BawTcsa no-pasHomy. Illupuna muHEl — B MHJLIHMETpAax, BHICOTA
GOKOBHMHBI — B IIPOIEHTAX OT INMMPHHBI, a AHameTp ofoga — B
JoHMax.

O6BIuHO cHavaJa OHUIIeTCHA IIMPHHA, 3aTeM Yepes KOCYIO 4Yep-
Ty — BplcOTa GOKOBHMHBI, a I0TOM — IocJje Gykeel R — guamerp
obogna”.

3amaua 47. HaiiTu fpaMeTp LIMHBI C MapRnponkoﬁ 225/70R17.

Pewenue. [Inamerp cKiagbiBaeTcs U3 fuamerpa ob6oma u yaBo-
€HHOM BBICOTHI 60KOBUHBI. Hy:XHO He 3a0BIThH IIepeBeCTH JI0H-
MBI B MAJIJIMMETPHI M YYeCTh, YTO BHICOTA YKA3aHA B IIPOLIEH-
Tax oT mupuHLl. ITosyuyaem:

17-25,4+225-0,7-2=746,8
MUJIJIIMETPA, UTO IMOCJe Pa3yMHOr0 OKPYIJIeHU S KaeT 75 CM.
Omeem: 75.

* Byksa R MHOTMX BBOZUT B 3a6nyxpenue. M3-3a 310l 6yKBBI JHaMeTp
yacTo nyTaroT ¢ pagnycom. Ha camom pgere GykBa R He mMeeT HMKaKOIo OT-
HOLIIEHUs K PasMepaM IINHEBI, a 0003HAYAEeT THII IIMHBI: paguajbHad. BuiBa-
0T ellle ZHATOHAJBHEIE INTUHBI, OHH MapKHUpyloTcsa 6ykBoii B.
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IIpomunne

IToMuMO POIIEHTOB HMCIIOJBL3YIOTCA IpoMuie (0603HaYaIOTCA
CUMBOJIOM %o ). OOWH IPOMUJIJIE PABEH OJHOMH AEeCATOM IIPOLEHTa,
TO €CTh OJHOM TBHICAYHOM [fOJie BeJHMUYHMHBLI. OOLIYHO B IIpOMHJILIE
U3MepAT KOHIEHTpAIUIO cjJabbiXx pacTBOPOB, HallpUMep, MOD-
cKoil Boxbl. B UepHOM MoOpe y IIOBEPXHOCTH CPeAHAS COJEHOCThb
cocraBasetr 18%eo, TOo ecTs 1,8% , TO ecTh 18 rpaMMOB COJIK Ha KH-
JIOT'PaMM BOJbI.

IIpoMuIe MCHOJB3YIOTCA B IIPOM3BOJACTBE OJaropomgHBIX Me-
TaJIJIOB IOJ HasBaHMeM «Ipoba». Hampumep, 3omoTo 585-if mpo-
6l — 3TO cmaaB, rae 585%o 3omora. OcTranbHOoe — Jauzamypa
(HHKeJb, IUHK, MeIb K T.II.), BINAIOIIAS Ha IIPOYHOCTbL M IIBET
cIJiaBa.

B npomunne uamepseTcs cogepykaHue ankorons B kposu. B Poccun ynpasne-
HWe TPaHCNOPTHBIMK CPEACTBAMH B COCTOSIHUM ONbsiHeHWA 3anpelleHo. Cotpya-
Hukn TMBAJl MoryT H3aMepuTb yboaeHb aNKorons B KPOBU BOAHTENA C NOMOLLbIO
ankotectepa. MamepeHne Npou3BOAHUTCA B npomunne. AnKotectep He MoXeT
U3MEPHUTb COflepXKaHHe aNKOroNA B KPOBH HanpsmMyto. Mamepenne nponssoauT-
CH KOCBEHHO — Yepe3 COojep)KaHWe NapoB asKoro/s B BbiAbIXAEMOM BO3ayXxe.
CnoxHas npoue/lypa H3MEPEHUA W BbIYUCAEHUA NPHBOANT K BO3MOXKHON OLLMG-
Kke. NMoaToMy cuuTaeTcs, uTo ecnu ankotectep onpeaenset He 6onee 0,3%o an-
KOFO/ifi B KPOBH, TO CYHTATb BOAUTENA NbSHbLIM HET CEPbe3HbIX OCHOBaHWH. 3a-
meTbTe, 0,3%0 — 3TO He «pa3pelleHHas HOpMa», a AONYCK Ha BO3MOXHYIO
NOrpPeLHOCTb H3MEPEHHA.

Hanor Ha goxopabl (PH3IHUECKUX NHL

OueHp pacIpocTpaHeHHas IpaKTHYeCKad 3ajavya — BbIYHCJE-
HUe IOAOXOAHOro Hajsora. Ecimn paboTHUKY HauHUCJIeHa HEKOTOpas
3apmJjaTa, TO OH IIOJy4aeT ee He BCIO, a 3a BeI4eToM HaJjora B 13% .
OTOT HAJIOT MONPOCTY HA3LIBAETCH IOJOXOAHBIM, a OQHIHAIbHOE
ero Ha3BaHUE — HaJA0Z Ha 00x00ul Qusuvweckux auy (HODPJII).
PacueTt npocroii.

3anaua 48. Haunucnennas exemecsiunasd sapmniara Mapuum Iler-
poBHEHI cocTaBsieT 48 000 py6aeit. Kakyio cymmy Mapus Iler-
POBHA IIOJydaeT Ha PYKu?
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Pewenue. Ilockoabry yaep:xusaerca 13% B kadecTBe Hajora,

Ha pyku Mapus Ilerposua noayuaet 87% Ha4KUCIEHHOI CyMMBI:
48 000 - 0,87 =41 760.

Omeem: 41 760.

3amaua 49. Mapus IleTpoBHa moroBopmach co CBoMM paboToga-
TeJieM, YTO OHa OymeT moaydaTh exeMecsuHo 48 000 pyGieit
yoKe TocJie yaepsKaHusa Hajgora. Kakyro sapnsaty paboroga-
TeJb JOJKeH HauucanuTs, Mapuu I[lerpoBHe, 4TOOBI BHIIOJIHUTD
JIOTOBOPEHHOCTL?
Peuwenue. 3agaua obpaTHasa 3agaue 26. O003HaUYUM HEHU3BECT-
HyI0 3apmary x. Torga

x+0,87=48 000.
48000

b

€CTb J0 KOIeeK).

3HaYUT, X = =55172,41 (c OKpyrJeHHMeM IO COTHIX, TO

Omeem: 55 172 pyonsa 41 Koneiky.

3amaua 50. Cepreii mosyuus IepByIio 3apIjiaTy — eMy Ha OaHKOB-
cKy10 KapTy npunwio 30 450 py6ueii”. Uemy paBHa 3apaboTHas
niarta Cepres?

BbiBaet nu 6onbiue 100 npouyeHToB?

MocnegHnit Muunctp cuHaHcoe CCCP BaneHtuH [MaBnoB, BbicTynas no tenesu-
30py, 3asBuW/, 4TO B pe3ynbrarte nnbepanusaunu uer 1 anpens 1991 roga oxu-
AaeTcs nosbiweHue ueH B cpegHeM Ha 200%, To ecTb B 2 pa3sa. HUKTO 13 »ypHa-
NMCTOB HE NEPECNPOCHS, M BOOBLLE HUKAKHX KOMMEHTAPHEB HE NOC/IEA0BANIO .

Boo6ite ¢ nepeBooM K3 IPOIEHTOB B YMHOMKEHHE UM JeJjie-
HHe BO3HHKAIOT IIpo0JieMbl: HAIIpUMep, VBEJHUEeHHe BABOE — JTO
poct Ha 100% , a cHM)KeHHe BABOe — 3T0 CHMKeHue Ha 50% . Eme
UHTepecHee: POCT BUeTBepo — 3To pocT Ha 300%, a CHHIKeHHe B
4JeThIpe pasa... HeT, He Ha 300% u He Ha 150%, a BHa 75% . Ecan
’Ke YMeHbHIUTh BesinunHy Ha 300% , oHa cTaHeT oTpHUIATEeILHOM...
Ha nmepBbIii B3I/ HUKAKOM JIOTUKH.

*
ITocne Beryera HIODJI. PaboTomaresns Bcerga nepedyncaser COTPYAHUKY
3apaboTHYIO IIJIATY y2Ke IIOCJIe BhIYeTa.
“* ¥YBennuenne Ha 200% — 3TO POCT B TPH Pasa, a He B 4Ba.
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HecmoTpss HE Ha uTo, Goabmie 100 mpomeHToB 6hIBaer. Ha-
IpUMEP, MOXKHO BBIIOJHUTH Kakylo-HHOyAb pabory Ha 120%.
HyskHo, ckaskeM, BBIKOIATh KaHABY AJMHOM 50 MeTpOB, a MBI
B3fJIM ¥ HAa PAJOCTDh BCeM ITpoKonasu 60 MmeTpos.

PanopTtys o nepeBbinofHEHWH NNaHOB, HEKOTO-
pble YPHANWCTbl 4acTo pajoBanHCh uepes
kpai. Hanpumep, B rasere «[paspa» morno
6biITb  HaNMCaHO, YTO TKAUMXH IHCKOrO Kam-
BONBHOTO KOMOHMHATa NEpPeBLINONHWAW rOAO0-
goi-nnan Ha 120%. O3Hauano N1 3To, YTO OHHM
cpenanu 220% HOPMbI HAK YTO XKYPHANKCT NPOCTO NYTANCA B CNOBAX M NPO-
UeHTax — HeM3BeCTHO.

IIpeBsbiiienue 100 npolieHTOB 03HAYAET, YTO HEKOTOPAA BeJIH-
YHHA BBIPOCJIA [0 CPABHEHHIO CO CBOMM IIPeyKHUM sHaueHneM. Ox-
HY U Ty K€ MBICJIb MOXXHO BbIDa3UTh AByM#A criocobamm. Hampu-
Mep: «3a Ioj HaceJieHHe ropoja Bbipocio Ha 2% » uam «ceduac
HaceJieHHe ropoja coctapiasieT 102% npouuIorogHero 3HaueHUuA» .
HcHo, yTo mepBasA GopMyJIHPOBKA KOPOUE U 3BYUUT JIYUIlle U ApUe
NoAYEePKHUBAET TEHAEHIINIO POCTa.

Ho BOT Ipu BEIYHCIEHUAX 00BIYHO y00HEe BTOPOii cr1ocod.

3amagya 51. B mpomwioM roay HacejleHHe TopoAa COCTaBJIAJIO
45 000 xuTreseii. 3a rog HaceneHue BbIpocso Ha 2% . Haiigure
HBIHEUTHIOI0 YUCJIeHHOCTh HAaceJIeHUs Iropoa.

Pewenue. Onare-Taku, BMECTO JBYX NEHCTBUHA MOXHO 000ii-
THCH OAHUM. HbIHEIIHAS YUCIIEHHOCTh HACEJIEHUSA COCTaBJISET
102% mnpouutorogHeii. 3HAYUT, HYKHO YMHOXXHUTH IIPOULIO-
O HIOI0 YHCJEeHHOCTh Ha 1,02:
45000-1,02 =45 900.

Omeem: 45 900.

3amaua 52. Ilocie moelnienus Ha 30% 1leHa 3JIEKTPUUYECKOrO
yaifHuKa cocrasuya 2470 pybaeit. Halimure npeXHIOK LEeHY
yaHUKA.
Pewenue. HuiHemHsas neHa cocrapasieT 130% npexkHeit. 3Ha-

YUT, eCJIH NPEeKHAA [eHa x, To x - 1,3 = 2470,
otkyza x =2470:1,3 =1900.

Omeem: 1900 py6eii.
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3anxaga 53. Ilepeg HoBeIM rogom X0o3fHH MarasuHa pacopAANI-
cA cAelaTh CKMAKY Ha Bce ToBaphl 20%. Ilocie oKomyaHUA
KaHHUKYJI XO3UH PaclOPAANICA CHOBA INOAHATDH IeHbl Ha 20% .
BepHyTCA 1 LIeHB! K IPeXXKHEMY YPOBHIO?
Pewenue. IlycTs eHa Ha HEKOTOPHII TOBap Onljia, HAIPUMeED,
100 py6aneii. Ckuaka 20% os3HAaUaeT, 4TO EHY YMHOMKAIOT Ha
0,8 (soBas mena cocraBiser 80% mnpexxHeit). Ilocaenyromiee
yBesmueHHe 1eHbl Ha 20% 03HA4aeT, UTO Temepb HOBYIO Aeii-
CTBYIOIIYIO LIeHY HYXHO YMHOXUTh Ha 1,2, Ilosyyaem OKOH-
yaTeJibHYIO edy: 100-0,8-1,2 =96,
Takum ke 06pasoM MoBeayT cebs IeHsl ¥ Ha APYTHe TOBAPhl —
OHH B pe3yJIbTaTe OKaKyTCs MEeHbIIIe IPeJHOBOTOAHNX Ha 4% .

Omeem: He BEDHYTCA —— OHH CTAHYT MEHBLIIE NNpe:XHnX Ha 4% .

3aHATHO TO, YTO PE3Y/IbTAT He U3MEHUTCS, EC/TH LeHy CnepBa NOAHATb, a NOTOM
ONyCTUTL — BeAb OT nepeMeHbl MecT MHoXKTenen 0,8 u 1,2 npoussesnerune He
W3MEHUTCS.

3anaua 54. Ha CKOJBKO NPOIEHTOB HY}KHO NOAHATE IeHy Ha TO-
Bap nocJiie ckuaku Ha 20% uTo6HI IEHA cTasIa OpeXKHel — Kak
IO CKUIOKH?

MpoueHTbl U NPOLEHTHbIE NYHKTbI

HHorza B pasrosope O IpOIEHTaX BO3HHMKaeT myraHuoa. Jlo-
POXXHO-CTPOUTEJILHAA KOMIAHUA 3asgBUJIa, YTO B IPOIUJIOM roay
Ha 100-kKuJI0MeTpPOBOM yuacTKe Tpacchl AHapeeBo—Bopucoso or-
peMoHTHPOBaHO 32% HOPOYKHOro MOKPLITHUA, a B 3TOM rojy — Ha
5% 6oxabmre. Tak CKOJIBKO K€ KHJIOMETPOB JOPOKHOTO IOKPBITHSA
OTPEMOHTHPOBAHO B 3TOM roay?

BapuanTt moHumanusa nepseiii. B mpomiom rogy orpeMoHTH-
poBaHo 32%, B aToM rogy — 37% (ua nate 6oasure). Iloayuaer-
CHA, YTO B 3TOM I'OJly OTPEMOHTHUPOBAHO 37 KMJIOMETPOB.
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BapuaHT noHMMaHuA BTOPOii. B mpoIrioM roay oTpeMOHTHPO-
BaHO 32%, TO ecTh 32 KM, a B 3TOM roay Ha 5% O6oJblile 3TOi Be-
auyuHsel: 32+ 1,05 = 33,6 kuiomerpa.

Tak rak ke epuo? K coxxanenuro, oruer xomnauuu chopmy-
JIMPOBaH HEBHATHO. T0 11 KOMIIaHUSA He IOHUMAET, UTO ITHIIET, TO
JIM He X0ueT, YTO0bI ApyrHe NOoHIN. BeTpeuaeTcs mogo0HOe 4acTo.

Utobbl u3beratb nopobHbIX ABYCMBICAEHHOCTENH, IKOHOMUCTbI Ha3biBAlOT Npo-
UeHT HCXOAHOﬁ Be/IH4HUHbI NPOUEHTHbIM NYHKTOM. Ecnu 6b| AOPOXHaa KOMNaHWA
3aBUNA, YTO B 3TOM rofly OTPEMOHTUPOBAHO Ha 5 NPOLEHTHbIX NYHKTOB Gonb-
e, YeM B NPOLLAOM, 3TO MOXKHO BbiN0 Bbl NOHATL OAHO3HAYHO — OTPEMOHTH-
posaHo 37% ot 100 kunomeTpos. Ho B8 3TOM cryuyae ecTb ONacHOCTb, YTO NOHS-
nm 6bl NOPOIKHUKOB TONBKO IKOHOMMUCTbL. JTO, KOHEUHO, He XY>KE€ HbIHEeLHeH
CUTyauWM, KOra He NOHAN HWUKTO. B WwKone 3to noyeMy-Tto He uayuatot. Moxer
6biTb, ecnu Hbl H3yyanw, To NyTaHuubl HbiNo Bbl MeHbe.

Yare Bcero nyTaHuIa ¢ IPOLEHTAMH BO3SHHUKAET TOTa, KOTAA
TOT, KTO CYMTAET, He OYeHb XOPOIIIO IIOHUMaeT, OT KaKO! BeJIU4Hu-
HbI OH BBIYHCJAET NPOLEeHT. EC/IU B mpolecce BHIYHCJIEHUN BeIu-
YHMHA MEHAeTCS, TO KasKJoe cjefayiolilee BLIUNCIEHHE IIPOLEHTOB
IIPOM3BOAUTCA yiKe OT HOBOM BeJuuuHbI. TakaA CUTyanusa 00bIYHO
BOBHHMKAET MPU pacyeTe KPeIWTOB M BKJIAaZOB (TaKk Ha3bIBaeMble
CIONCHDLE NPOUEHIMbL).

Bknapgbi, KpeANTbI U C/IOXKHbIE NPOLEHTHI

C 0aHKOBCKHMHM YyCJYyraMyd MOPHUXOAUTCS HMETH AeJ0 MMOUTHU
BceM. OCHOBHBIe HAHKOBCKHE YCJIYTH JJI HaceJeHUsA — BKJIAIbI
(memno3uTh) U KpeaUTHI.

Bkiaag — pasmeleHue HalIWX JeHer B OaHKe Ha oIIpejeJieH-
HBIX yeJaoBuaX. ['1aBHOe ycioBue — rofoBas cTaBKa. BaHK IOJb-
3yeTcA BAllMMM JEeHbIaMHM M 3a 3TO ILJIATUT BaM OIpeleJIeHHYIO
eXXeroJHYIO JOJI0 Balllero BKJIaAa, BbIpakeHHYI0 B IporieHTax. Ho
MPOIEHTHI YaCTO HAUMCJIAIOTCA I0-Pa3HOMY, 3a Pa3Hble IePHOAbI.
Muorue 6aHKM cTapaloTCA BHeNIHe CAeJaTh CBOHM BKJAJ IIOIIPUB-
JeKaTejbHee, o0elaa GoNMbIIYI0 cTaBKY. 1Ipu 3TOM 4acTO BO3HU-
KaloT AOIOJIHUTEeJbHbLIE YCJIOBUS (BCe IMPOLEHTHI B KOHIlE CPOKA,
CTaBKa yBeJHUYMBAaeTCH uepes rod  T.II.). Ba’kHO yMeTb 4uTaTh U
MOHUMATE PA3HUILY MEXKy Pa3HLEIMHU YCJIOBUSMHU BKJIAJA UM Kpe-
JIUTa IIPH, KAa3aJ10Ch ObI, OMMHAKOBOI IIPOIIEHTHOM CTaBKe.
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Camplil IpocTO#l caydaid, Korja IPOLEHTHI IO BKJaAy Ha4yHuC-
JISIOTCS OOHMH Pa3 B Fofi, a CyMMa BKJIajia He meHsieTcd. Hanpumep,
KJMeHT KJafeT B 0aHK BKJaj B pasmepe 10 000 py6Gueit mox 9%
rofoBbIX. JOTO 3HAYUT, YTO uepe3d roj OAHK HAYMCIUT KJINEHTY
10 000 0,09 = 900 py6.ieii. KiueHT MOXET UX CHATH, 8 MOXKET —
KanUTAJIU3UPOBATh, TO €CTh NPHUILIIOCOBATH K BKJAAy. MOXHO
cpasy MOCUUTAThH pa3Mep BKJIaZa MMocjie KanuTaln3anun:

10 000 - 1,09 = 10 900 (py6ureit).
3anmaua 55. Haitmure cyMMy BKJIaJa 5TOr0 KJIHEHTA IOCJIE HCTeUe-

HHSA BTOPOI'o roja (KJHeHT OIATHL He CHUMaeT NPOLEHTHI, a Ka-

MUTAJTH3UPYET UX — IPHUCOEAUHSAET KO BKJIAAY).

Ecian KIMeHT exkerogHo cHuMaeT Habe)xkaBHIne NPOLEHTHI, TO
cyMMa BKJIaja He MeHdeTca. Hanmpumep, 6110 10 ThIC. py0ueit,
Habexxano 900 pyOJeil OpOIEHTOB, KJINEHT UX CHAJ, YTOOBI Ky-
IATH HOBOTOAHH I TIO[apOK, Ha cueTy cHoBa 10 Tric. pyb.Jeii.

3a cyeT 6aHKOBCKUX NPOLEHTOB (DOPMUPYIOTCA HeuccaKaeMble coHabl, Hanbo-
nee wasectHbii — Hobenesckui chona. Anbdpen Hobenb 3aeewan ece ceow
CpeAcTBa NOMECTHUTb B HaaeXHbid Bank. MepBoHauanbHbii B83Hoc B 1900 rogy
coctaenan 31 MnH weeackux KpoH. 3a 115 net ycnosus Bknaga MEHANNCb, HO
CYTb OCTanach — NPOLUEHTbI OT BKAafa NocTynaloT 8 pacnopsxeHve Hobenes-
cKoro ¢oHAa, KOTOPbIA 3a CyeT 3TUX cpencTs Harpaxkgaetr Hobenesckoi npe-
MHEH BbIQAIOWMXCA YYEHbIX, NUcaTener W obuwecTseHHbiX aeatened. Kaxabi
rof B KadecTBe NpeMuii Bbinnauusaetca okono 1% ot sknaaa.

Ecnu ke KJIUEHT He CHUMAaeT MOJYUYEHHBIH JOXOMd, a KamuTa-
JIM3UpyeT ero (IPUILIIOCOBBIBAET KO BKJAAY), TO B CIeAyIOIMMA
pa3, Kak Mbl BUJEJHU, IPOLIEHT HAYUCJIAETCA yKe Ha HOBYIO CyM-
my. Takada cxeMa Ha3bIBAETCSH «CJAONCHbIMU npouenmamu». Tep-
MUH 3TOT He MaTeMaTUYeCKHUH, a B3KOHOMUYECKHH.

IToxaxeM pasHUIY MEXKAY OOBIYHBIMHU M CJIOMKHBIMU IIPOIIEH-
TaMH¥ Ha IpuMepe.
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3amaua 56. Bauk ABC npunsan y kauenTa 10 Toic. py6.eit Ha rof
¢ 00s3aTeIbCTBOM HauncauTb 12% B KoHIe cpoka. Bark KJIM
npuHAn y kaueHta 10 Teic. pybieit Ha rog ¢ 06a3aTeILCTBOM
BHIILIATUTL 12% romoBbIX, HO HAYHUCJIEHHWS NIPOBOLUTHL PA3 B
noJaroga no 6% xkaknaelii pad. Kakoit u3 6aHKOB IIPeAJIOMUI
Jy4Iine ycJoBusa?
Pewenue. C 6anxom ABC Bce npocto. Yepes rog KaueHt 6yaer
umets 10 000-1,12=11 200 pyOneii.
Bauk KJIM genaeT 1Ba HAYUCJIEHUA:
10000+ 1,06 =10 600 py6aeir.
10 600 - 1,06 =11 236 pyGaeii.

Omeem: ycnosusa B 6anke KJIM nyume: npu rogoBoM BKJiaje
10 ToIc. py6iieit noxox okasaJycsa ooJibmie Ha 36 py6ieii.

Ecnun 6aHK NPOM3BOAWUT HAUMC/IEHHA NPOLEHTOB pa3 B TpH Mecsua (no 4%) wau
exemecsuHo no 1%, 1o ycnosus okasbiaotcs ele nyuwe. Mpu ocdbopmneHuu
BKNafa HY>KHO BHUMATE/NIbHO H3y4WTb NOrOBOP U NOHATb, KaKas UMEHHO Cxema
HaYUCNEHUA NPOUEHTOB npeanaraeTca. AHaNOrMYHO (M elle BaxKHee) NOHMMaTb,
KaK MMeHHO ByayT HaUMCNATBCA NPOLIEHTbI NO KPeauTy.

Ecau 6bl 6aHK TOJBKO IMIPHHHUMAJ BKJAALI U BBIILJIAUHUBAJ IO
HUM IIPOIIEHThI, OH He MOr Obl Pa3BMBATLCA K, HaBEPHOE, Pas3o-
puicsa 6b1. BaxkHee 11 0aHKOB He XpaHUTDh BKJIAJbl, 4 BbIABaTh
KpeauTel. Kpeaut — BKJag HaoOopoT. BaHK mpexocTaBiaseT Kju-
€HTY-3aE€MIIIUKY CPEJICTBA, a 3a IIPaBO IIOJb30BAHUSA ITUMHU JEHb-
raMy B3uMaeT IIPOLIeHT COIVIACHO YCTAaHOBJIEHHOM CTaBKe.

Jpyroi u3BecTHbIH BUA HeMcCcAKaeMbiX (hOHAOB — IHAAYMEHT. BbiNYCKHUKM YHK-
BEPCHTETA XKEPTBYIOT HEBOAbLIME CYyMMbI, KOTOPbie 06pasyloT hoHA, NPOLEHTbI OT
KOTOPOrO TPATATCA PYKOBOACTBOM (OHAA Ha HYXAbl YHUBEPCHUTETA, NPH 3TOM py-
KOBOACTBO HE WMEET npaBa MCNoNb30BaTb CaM BKaA. ITO rapaHTUpyeT poHg oT
pacTpaTbl — fAaXKe eC/iM PYKOBOACTBO OKa3a/lloCh HEYMUCTbIM Ha PyKY, CaMm BKnag
yuenen, 1 NPOLEHTbI NPOAO/KAIOT UCMIPABHO HAYUCNATLCA.

IToTpebuTenbCKUH KpEAUT — CaMblil PACOPOCTPAHEHHBIN H
HeOouabpuioi. O6pIuHaA cxeMa Takosa. IlycTs, Hanmpumep, KJIWEHT
B3Aa B 6anke Kpeaut 100 000 pyG.eit Ha rox mox 24% roJoBHIX C
o0sa3aTenbcTBOM BhIIIauuBaTh 9 000 pybOiell exkemecA4HO Ha
nporsiakennud 11 MecAleB, a OCTABIIYIOCA CYMMY IOTaCHUTh IIO-
CJeIHUM, ZBEHAAIATHIM ILJIATEXKOM.
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Kaoxasiit Mecal 6aHK HauKuCAAeT Ha CyMMY JoJra KJueHTa 2%
(3aMeTbTe, UTO ITO HE TO JKe CaAMOe, UTO B3ATh ABEHAAIATYIO YaCTh
ot 24% romoBbix). Uepes MecAl cyMMa J0JIra KJIHEHTa COCTaBUT
100000 1,02 = 102 000. Kiauent BrimiauuBaer 9 000 pyOueit,
TeM CaMbiM IIOralllasf HAYMCJIEeHHbIe IPOLEHThl U YacTh OCHOBHOI'O
poura. Teneps o gomxen 93 000 pyGueii.

3anmaua 57. Kakyio cyMMy KJIHeHT OCTAHETCH AOJIKeH GaHKy II0-
cJie BTOpOTO maTexa?
Pewenue. 93 000 - 1,02 — 9000 = 85 860 pybOeii.
Omeem: 85 860 pyb.eii.

3apaua 58. KakoB pasMep mocjefHero IjaTexa M KaKoBa o01mas
cyMMa BceX BBITLIAT?
Pewernue. Tlocne Tperbero miuateska obiiasg cymMMma AoOJra co-
crasuT 85 860 1,02 — 9000 =78 577,2 pybus.
NanpHeiie pacueTbl BeIYTCA TaK K€, HO BeChbMa yTOMHTEJIb-
HBI, €CJIM UX AejaTh BPYUYHYI0. 3aTO MX JIeTKO BBIIOJHUTH C 10~
MOIbI0 KoMnbioTepa. Ilonyuaercs, 4To mocjie OSMHHALIIATOIO
miare)a cymma goJra cocraBut 14 818 p. 99 k., a Kk mociegHe-
MY, ABEHAIIIATOMY, ILJIATEXKY C YYETOM IIPOIIEHTOB KJIMEeHT OyAeT
pomxeH 15115 p. 37 k. IMeHHO TaKyl0 CYMMY KJIHEHT JOJIKEH
OyZeT BBIILJIATUTL B CBOM TocJefHUH miuartek. Takum obpasom,
MOJHAA ITeperuiaTa (MHOrLAa TOBOPAT — CMouMOCmb Kpeduma)
cocraBuT 14 115 p. 37 Koneek. To ecTh B peaJbHOCTA KJIHUEHT
BLIILIATUT ¢BepX ocHoBHOTrO goJara 100 000 pyGaeit — ve 24% or
9TOM CYMMBI, & HeCKOJIbKO OoJbiie 14% . Tak IpoUCXOAUT MOTO-
MYy, UTO MECSALL OT MeCAIla CyMMAa J0JITa YMEeHbILaeTCs.

Omeem: 15115 p.37k.,114 115 p. 37T k.

Yacto CYMMY eXXeMEeCAYHOIro nnarexxa nop,6upa|0T TakKuMm o6pa30M, l-|T06I:vl BCe
nnarteXxxu OKa3aJiuCb paBHbIMH. 370 He o4eHb CNOXHO, HO BCE XXe Tpe6yeT HeKo-
TOpbIX 3HaHHﬁ. C 3TuM nerko CNpasnAlTCA KPeAUTHbIE Ka/lbKy/IATOPbDI (503-
MO>KHO, B BaleM MOBU/bHOM TenedioHe eCTb TakoM). BcTpeuaoTca U HeCKOMbKo
MHble YCNOBUA KpeauTosaHus. MHOroe 3aBUCUT OT CyMMbl, Lener u obecneqeH-
HOCTHU KpeauTa, HO B UeNOM uaes Kpeaurta Bcerga oaHa U 1a xe.

Yro0b1 Jiyullle pa3odpaTbca C MPOCTHIMH M CJIOKHBIMH IIPO-
ImeHTaMH, pemuM 3afady. KaneHT A. MOJOXKWUJ Ha MEMO3UTHBIH
cuet B 6aHK 10 000 p. mox mpoIEHTHYIO CTaBKY 2% roJOBBLIX Ha 5
aet. [IpomeHTHI HAYKCAAOTCA B KOHIIe Kaxgoro roga. Kaxasa cym-
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Ma OPOLEeHTOB HABGEXXHUT 3a IATh JIET, €CJU IIPOLeHTHAS CTaBKa
HCUHCJIAeTCA

a) B IPOCTHIX IIPOLIEHTaX; 6) B CIOMHBIX IIPOIIEHTax ?

Peuienue. a) Takasa cuTyalusag BO3ZHUKAET, €CJIH KJIUEHT Kax-
OBl rox mepeBoauT HabOe:kaBIIMe IPOIEHTHI HAa CBOH TEKYLIHiA
cyeT U OCTABJIAET Ha JelO3UTHOM cuere cHoBa poBHo 10 000 p. K
KOHILy KasKJ0oro rofa Ha cuety obpasyerca 10 000 - 1,02 = 10 200
py0uieit, To ects 200 pybieit — HabGeykaBIIMe IPOIEHTHI. 3a IATH
aer: 2005 = 1000 p.

6) Takas cuTyanus BOSHHUKAET, ecay HabekaBIye MpPOIEHTHI
npubaBIAKTCA K BKJIAAY — KaAIHUTAJIHU3HUPYIOTCH, U, TEM CAMBIM,
CyMMa BKJIajia yBeJHUYHBaeTcsa. K KOHIY IIepBOro rojga moJjiydaer-
cd, Kak MbI 3HaeMm, 10 200 p. Ho Temepb IPOLIEHT BHEIYUCJIAETCH
yoKe OT 3TOoii cyMMBl, a He oT cTtapoil. [IoaToMy K KOHIIY BTOPOro
roaa Ha cuere 6yzet 10 200- 1,02 = 10 404 p. KopoTko 3T0 MOXXHO
sanucaTk Tax: 10 000 - 1,022 = 10 404. U rak ganee. Yepes nare
JeT cyMMa BMecTe ¢ IpoieHTamu coctasut 10000 - 1,025 =~
~11040,8 p., To ects 11 040 p. u 80 kon. CirexoBaTenbHO, 32 NIATH
JIeT B Ka4yecTBe poueHToB Habexano 1040 p. 80 kom.

3apauu x rnaee 2

3amaua 59. HaiiguTe 3HaueHNe BHIpAKeHUA 1% +4+ (—2 %)

3amauga 60. Haitnure sHaueHHe BEIpAYKEeHUA (Zé— 2 %) : %
3anxaua 61. HaiinuTe 3HaueHMe BEIPaYKEeHUA
8:-102+7-10'+6-10.
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3amaua 62. HaitnuTre 3HaueHH€E BHIPaKeHUA \/5 .

3anxaua 63. ILtomans 3eMesb epMepPCKOro Xo3sHCTBA, OTBEJeHHBIX
MoJ IIOCAJKY CEeJIbCKOXO03AMCTBEHHBIX KYJbTYp, COCTABJISAET
72 ra ¥ pacupezejieHa MeXXIY 3€PHOBBIMH M 3epPHO0OGOBBIMU
KYJAbLTYpaMM B OTHOWmIEHHMH 7 :2 cooTBeTCTBeHHO. CKOJBKO
TeKTapoB 3aHUMAIOT 3¢ pHOG0GOBLIE KYJIbTYPHI?

3amava 64. B mkoyie MaJbuMKH cocTaBafgwT 58% umcaa Bcex
yuamuxcd. CKOJIBKO B 9TOM INKOJe BCEro ydalluxcsd, eCJIH
MaJILYMKOB B Hell Ha 88 uesioBeK GosbIIe, UeM JIeBOUYEK ?
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3azaua 65. MarasuH JeTCKHX TOBAPOB 3aKYIIaeT IOTPEMYIIKHU T10
onToBoil 1eHe 90 py6useit 3a OZHY INTYKYy M IpPOAAaeT C
HaueHKo#t 70%. CkKoabko pyOseil OyAyT cTouThb 3 TaKue
MOTPEMYIIIKH, KYILJIEHHBIE B 9TOM MarasuHe?

3agaua 66. Haiijure naMeTp aBTOMOOMJIBHOTO KoJleca ¢ HIMHOMU
175/65 R14.

3anaua 67. COeperaTesbHbIM 0OaHK HAYUCJISET HA CPOYHBIM BKJIAK
17% romoBeix. Bruamuuk mnosoxun Ha cuer 2000 py6Geii.
Ckonbko pyOseil 6yZeT Ha 3TOM cUeTe uepes I'ofl, eC/IM HUKaKUX
omeparuii, KpoMe HAYMUCJIEHUS TMPOIEHTOB, CO CUETOM IIPOBO-
IUTHLCA He OyzeT?

3apaua 68. I'ocyzapcTBy npuHazmexxkuT 10% akuuit npegnpuATus,
OCTAJIbHBbIE AaKIMWH NOPUHAMIEKAT YacTHbIM JmiaMm. O0iasa
npuObUIL TPEJNPUATHS I[OCJe YIUIATHI HAJOrOB 3a TIof
cocraBmia 30 muH py6iaeii. Kakas cymMma U3 3TOH npuUGHLIN
JOJKHA TOHTH Ha BBIILIATY YAaCTHBIM akxiuoHepaM? OrTBeT
nafTe B MUJIJIMOHAX pPyOJIeii.

3amaua 69. B mepuoa pacmpoma)kd MarasuH CHUXKAJT IIEHLI
ABa)KIbl: B mepBblii pas Ha 25%, Bo BTOopoii — Ha 15%.
CKOJIBKO CTaJl CTOUTh YaWHMK IIOCJIE BTOPOTO CHUKEHUs IeH,
ecJIiy o HavaJia pacnpogaku od crous 1600 pyoneir?

3agaua 70. Yucjo A0poKHO-TPaHCIIOPTHLIX mpouciitectsuii (JITII) B
JeTHU# nepuox cocrasuio 0,85 yucna ATII B 3uMHUI nepuos.
Ha CKOJBKO UTPOLIEHTOB YMEHBIIWJIOCh UYHCJIO JOPOXKHO-
TPAHCHOPTHBIX IIPOUCIIIECTBHIL JIETOM II0 CDABHEHHUIO C 3UMOM?

3agmaua 71. Hasor Ha noxogwr cocraBisfeT 13% oT 3apaboTHOI
niarel. Ilocime ynepskaHusa Hamora Ha Joxoiabpl Mapus
KoncrantunoBHa nosyunia 10 875 pybaeii. CkonbKo py6ieit
cocraBiseT 3apaboruas nmiara Mapun KoHcTaHTUHOBHEI?

3agaua 72. Uncnao 60JBHBIX IPHUIINOM B IIKOJIE YMEHBIINJIOCH 34
MecHAIl B ABaAUaTh pa3. Ha CKOJIBKO NPOIEHTOB YMEHBIIINJIOCH
YUCJI0 OOJBHBIX IPUIIIOM?

3azaua 73. Hasor Ha moxoxnr cocrtasiser 13% ot 3apaboTHOI
niarel. 3apaborHas miuara MBama Kyssmuua pasma 11 000
pyOueii. Kakyio cyMMy OH MOJIYUHMT IIOCJ€ BhIYeTa HAJIOra Ha
moxonsi? OTBer gaiiTe B pybiax.

3agaua 74. Knuest nmonoxuia B 6auxk 50 000 py6iueit Ha 10 jger
IoJ HPOIEHTHYI cTaBKY 3% romoBeix. Ompepenute, Kaxkasa
cymMa Oy/JeT Ha CUEeTy K KOHI[Y CPOKa BKJIaZla, €CJIH IIPOLEHThI
HaUYUCJIAIOTCA B KOHIIE KAX/IOr0 ro/la ¥ KalluTaJIu3uPYIOTCH.
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FNABA 3. YPABHEHHUA

YMeHUe pelllaTh ypaBHEHHs, BO3HHKIIee KOTJa-TO B He3ala-
MsATHBIE BpPEeMeHa, JaBHO CTaJI0 CAMOCTOATEJIbHBLIM IITKOJbHBIM
ymeHueM. B riiaBe 2 MBI yiKe HCHOJB3OBAJIN YPaBHEHHs, KOTJa
CUMTAJIH, YTO ITO IIOMOXKET PEIIUTh 3a4a4y.

Ho Bpax 11 KTo-TO cymeeT O6bACHATD, 3a4€M B KU3HU HYKHO
yMeTh pelaTh Te WJIX WHble abCTPaKTHRIE YpaBHeHHA. BepoaTHO,
pellleHNMe yDaBHEHMH Da3BUBAaeT OIpeJesIeHHble CHOCOGHOCTH
NPUMEHATh CTAaHAAPTHBIe IPHEeMBl M HMCKATh HeCTaHAAapPTHBIE.
YpaBHEHMsA IIKOJBHOTO Kypca MAaTEMAaTHKH MOXKHO pacCMaTpH-
BaTh KaK POJ I'OJIOBOJIOMKH.

C npyroit cTOpoHBI, pelleHre YPaBHEeHHU s IIpeacTaBjisieT coboi
[IPeKpacHbBIN IpUMeP BBIIIOJHEHHUS aJIrOpUTMa — MOCJEL0BATEb-
HOCTH M3BECTHBIX AEeHCTBMI, MPUBOAAINMNX K IleNH. [Io BeIpaxe-
HHUIO OQHOT0 MaTeMaTHKa, pellleHNe KBAaAPATHBIX ypaBHEHUH —
Marud, DoAjaioumasca nposepke. [leficTBuTenbHO, Ge30mmnbouHO
NpoBeJsi BBIYMCJIEHUA [0 HEKOTOPOo# (opMmyJsie, MBI rapaHTHPO-
BAHHO II0JIydaeM BepHEIe pellleHUs KBaJpaTHOro ypasueHud. Ilpu
9TOM MOXHO He IOHUMAaThb, OTKYJAA U KaK II0Jy4aeTcA sTa GopMy-
Ja (HanpuMmep, OHA €CTh B CIPaBOYHLIX Matepuagax EI'D uim B
3TOI KHMIKKe B CIIDABOYHHKE M Ha cTPaHHUIe 52).

Hy u, HakoHen, ypaBHeHus yOOOHBI AJIf pellleH!A 3a/1a4.

JluHeHHbIEe ypaBHEeHHUA

YpaBHEHHA NEPBOM CTEIIeHN — dYallle UX Ha3bIBAIOT JUHEIHbL-
MU YpaBHeHuAmMU — pEINAOTCA C IIOMOUIbIO NPOCTHIX MPaBHII.
Hy»xxH0 nobuTnscss Toro, 4ToOLI B OOHOM YacTH ypaBHEeHMUs ObLia
TOJBKO NlepeMeHHas (CKa)<eM, X), a B IPyroi — TOJbKO YHCJIO.

IIpaBnia — pacKpbiTHE CKOOOK MJIM BbIHECEHHE 3a CKOOKH,

*
IIepeHOoC CJIaraeMbIX U3 OZHOM YacTH B JPYTYI0 M YMHOXKEHHE HJIH
JesieHUe o0enx yacTeil ypaBHeHUA HA OLHO M TO K€ UHCJIO.

* IepeHoc ciaraeMbix X3 OZHOH CTOPOHBI B APYTYI0 MOMHO HOHHMATH
Kak gobaBieHHe K 00eMM YacTAM ypaBHEHHMA OZHOIO M TOTO e 4ucia (Hau
BBHIYMTaHMe yncia). B apaGckoM si3bike 9Ta onepanua — LOCJIOBHO «BOCIOJI-
HeHWe» — HashiBaeTcd ajb-Akabp. OTcloga OO0 CJIOBO «aaredpar.
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3anaua 75. Pemuure ypasuenue 4x — 2 = 0.
Pewenue. Tlepenecem —2 B npaByio 4acTb: 4x = 2. Pasgenum

obe yacTH Ha 2: ngz—.
4 2

Omeem.: l
2

3agaua 76. Pemuure ypasaenue 3(x — 2) +4=—x — 2(5 + x).

Pewenue. PackpoeM cKo6KH (rjiaBHOE, HE HAIYTATH B 3HAKAX):
3x~-6+4=—x-10-2x.
IlepeHoCcHM Bce UJIEHBI C X B JIEBYIO YacTh, & BCe YHCJA — B
MIPaBYIO ¥ IPUBOAUM NOJOOHEIE:
3x+x+2x=—10+6-4; 6x=-8.
Pasnennm obe yacTu Ha 6 ¥ COKPATHUM MOJYYHUBIIYIOCS APO6E.
8

4
X=——3 x=——,

6 3

Omasem: —i.
3

3anaua 77. Pemure ypasaenue log,(2x-5)=4.

Pewenue. KoneuHo, 3To ypaBHeHMe He JuHeiiHoe. MBI CKaxeM,
YTO OHO Jozapugmuyeckoe. Ha camoM gesie NMepBBIM JAeIOM
MOXKHO M30aBHThCA OT Jorapudma. I1d aToro JoCTaTOYHO HC-
MOJIE30BATh €T0 onpe,aenenne*: 2x—5=3%2x—-5=81; x=43.

Kax Bugum, jorapudm 3zech JHUIIb «3allyThHIBAIOMIUI» 3JIe-
MEHT, IpHUYeM 3aIlyTHIBAIOLIWIl HECHJIBHO, TaK Kak u3basie-

HUe OT JiorapA(dMa He COCTaBJIgeT HUKAKoro Tpyaa.
Omsem.: 43.

4x-3 x-1
3amaua 78. Pemure ypaBHeHMe (Ej (l) =1.

2

Pewenue. Tenepp MBI CKa)XeM, UTO 3TO ypaBHEHHe nokKasa-
meavroe. Ho nepexox K suHe#HOMY oueHb npoctoil. IToabay-

4x-3-(x-1)
sCh Te€M, YTo a” : @’ =a* ¥, mosyuyaeMm: (E] =1.

* Onpegnenesue gorapudma U Bce OCTAJNbHBIEC HEOOXOAMMBIE CBEICHHSA
moMeIneHs! B riaaBe « CIpaBOYHUK » .
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0
Enuauny B npaBoi 4acTH npecTaBUM B BHAE (%) ¥ IIpUpas-

HfAEeM IIOKas3aTeJHn.

3x-2 0
[lj =[l) ;3x—2=0;x:g.
2 2 3

Kakx BuzguM, onAaTs jKe ypaBHEeHHE OKA3aJ0Ch «UCIIOPYECHHEIM
JHUHEAHBbIM» .

Omeem: g.

JpeBHUe NUBUIN3ALNY IPUAYMAIN YPABHEHHUA AJIA PellieHUs
3ajay, IOTOMY 4YTO ypaBHEHHE IO03BOJAET paboTaTh ¢ HEU3BECT-
HBIMHM YUCJIaMH KaK C M3BECTHBIMHU. JTY INIyOOKYIO MaTeMaTUue-
CKYI0 HJel0 xopoIuo miuiictpupyer AHToH IlaBnoBuu Yexos B

*
pacckase «Pemetrurop» . Yuenuk VII knacca rumuasun Erop 3u-
6epoB (yuuTesNb) 3aHMMAaeTCs ¢ y4yeHHKoM Ilereil B mpucyrcTBUuU
ero OTIa — KyInia Y /I040Ba.

Yuumeanv 6epem 3adaunux u dukmyem:

— «KRyney rxynua 138 apw. uepH0oz0 U CUHez0 CYKHaA 3a
540 py6. Cnpawusaemcs, CKOAbKO APUUH KYNUJL OH Mozo U dpy2o-
20, ecalu cuHee cmouno 5 py6. 3a aputun, a wepnoe 3 py6.2» IToemo-
pume 3a0auy.

Ilema noemopaem 3adawy u momuac e, HU CLOBA He 2080PA,
Hayunaem deaumsb 540 na 138.

— s uezo xce smo vt denrume? Ilocmoiime! Bnpouem, mak...
npodoscaiime. Ocmamorx nonywaemca? 30eco He Moxucem Obimb
ocmamka. [[laiime-ka s pasdenio!

3ubepos deaum, noaywaem 3 ¢c ocmamxom u 6b.cmpo crmupaem.

«CmpanHuo... — dymaem on, epouwla 8010ch. U KpacHes. — Kax
e ona pewaemca? I'm!.. Imo 3adawa Ha HeonpedesleHHble Ypas-
HeHUs, a 606ce He apupmemuiecKan»...

Yuumenw easndum 8 omsemst u sudum 75 u 63.

* HasepHoe, 3aMbIicesT YexoBa eciiu ¥ GBI, TO He HMeJI IPAMOTO OTHOIIIe-
HHUA K WLIIOCTPAlMM MaTeMaTHYeCKNX KoHlenuuii. He yauBaseT TOYHOCTE,
¢ KoTopoit YexoB mepesiaeT pacTepAHHOCTH IIePCOHANKeM, NuITalIuxca Gec-
CMEICJIEHHO AE€JHUTh OZHO YHMCJIO HA JAPYyroe: BeAib NPOTOTUIIOM FHMHA3NCTA-
penetutopa 3ubepona O6b11 camM Yexos.

50



«I'm!.. cmpanno... Croxmcums 5 u 3, a nomom deaums 540 na 8?
Tax,umo au? Hem, ne mo».

— Pewaiime xce! — zoeopum on Ileme.

— Hy, wezo dymaewnv? 3adava-mo 6edv nycmarxosas! — 2080-
pum Ydodos ITeme. — Ixuii muL dypak, 6pamey! Pewwume yx bl
emy, Ezop Anexceud.

Ezop Anexceuu Gepem 6 pyrku zpugpenv u HAUUHaAem peulamb.
On 3auraemcs, kpacHeem, 6aedHeem.

— Jma 3adaua, cobcmaenHo 2080p4, aazedpauieckas, — 2080-
pum on. — Ee ¢ ukcom u uepexkom pewumv moxHo. Bnpouenm,
MOXNCHO U mak pewums. S, som, pa3deau... nonumaeme? Tenepy,
eom, Hado evivecmo... nonumaeme? Uau, gom umo... Peweume mne
amy sadawy camu k 3asmpanmy... Ilodymaiime...

ITemsa exudno yavibaemesa. Y00008 moce yavibaemesa. O6a onu
norumaiom samewamenvcmeo yiumeas. Yuenur VII kaacca euje
nyuie KoOHpy3umcs, 6cmaem u Havunaem xo0ums u3 yzaa 6 yzo..

— H 6e3 anzebpvr pewums MoxcHo, — zogopum Yoodos, npo-
mazusas pyky K cuemam u 830vixas. — Bom, usgoavme eudeme...

OH wenkaem Ha ciemax, u Yy Hezo noayiaemca 75 u 63, umo u
HYHCHO ObLIO.

— Bom-c... no-Hautemy, no-HeyweHomy.

Mu1 He 3HaeM, KAk pemiaJ 3ajady YAOAOB, HO TIonpobyeM
OPeAIIOIOKUTE. 3aTEM STY Ke 3aa4y MBI PEIIIUM I0-3u6epOBCKU, —
ypaBHEHHAMH K CpaBHHUM oba criocoba.

BeposaTHo, Ymogos anymana Tak: «Ecam OBl Kynen, Kynua
138 apiIHH TOMBKO YEPHOTO CYKHA, OH 3amaaTui 661 138 - 3 = 414
pyb6Jeii. A ou zamuatua Ha 540 — 414 = 126 py6ueii 6oabire. OT-
yero He cxoguTcA? OT TOro, 4TO CHHEe CYKHO AOpOsKe Ha 2 pybuisa
3a apiinH, 126 pyOseii pasHuilbl HAOEKHT, €CIH KyIell, KYIHUT
126 : 2 = 63 apmuHa cCUHEro CyKHa.

3ubepoB, BEPOATHO, NpeJJaraeT CYNTaTh, YTO KyHel KYIu X
aplUINH CHHEro M J apluIuH YepHoro cykKHa. Torga mosyuaercs cuc-
TEMA

x+y=138,
{5x +3y =540,
pelme KOTOpy1o, moayuum: x = 63, y = 75.
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MosxHO 060 THCH OFHUM YPaBHEHUEM, CPa3y 3aBUB, YTO Uep-
HOT0 CyKHa Ob1710 KymteHo 138 — x apmu, a moTomy

5x + 3(138 — x) = 540.

CpaBaum atu Tpu crmocoba. Ilepsriil cnoco6 TpebyeT Hempo-
CTOM apudMeTHKoO-Jorndyeckoil mogenu: «Ecam 6vl... TO He cXo-
AUTCA. A 4TOGBI COILIOCH, HYKHO...» 3aTO CAMO pellleHue CBOAMT-
cd K gesenuio 126 Ha 2.

Bropoit crioco6 usbasasieT Hac OT He0OXOAMMOCTH AyMaTh BHa-
uajse, ajJrebpandeckas MOJeJb CTPOUTCHA JIeTKO. 3aTo Tpebyercs
YMeHHe DPEeLIUTh CHCTEMY.

U, nHakoHen, TpeTHIt c1oco6 — yceueHHEIH BTOPOIi, I'le mepBoe
ypaBHEHHeE yiKe pa3perIeHo OTHOCHUTEILHO Y.

Kaxkoii crioco6 npeanoututenbree? Kacablit 1o3xeH BEIOPATH
asd cebst 160 BooOIIIE OTKA3aTHCH OT PellleHUs MaTeMaTHIeCKUX
3ajgad. JIuuHo aBTOp npenmoues 661 BTOpoil cnoco6. M He moTomy,
4YTO aBTOP JeHHTcA AyMaTh. CKopee moToMy, uTo 3ubepoB npaB —
3Jech HallpalllMBaeTCs ajrebpandeckoe pernenue. B aToil 3agade
OHO ecrecTBeHHOe. HacKoJbKO IPaBUJILHO IIPeAJaraTh TaKyio 3a-
Jady IIKOJBHUKY, He 3HAKOMOMY C HJeell cocTaBJeHHUsS ypaBHe-
Hui? Bompoc ciaoxubiit. CKopee NMpaBUJIbHO, NOCKOJBKY XHU3Hb
npejJiaraeT 3aJadyy, He CIpPAIlIUBasA HAC, 3HAKOMBI JIU MBI C METO-
JaMH X pellleHu .

KsaapatHble ypaBHeHHsA

B npeBHOcTHM KBadpamHble YypasHeHus BO3ZHUKAJIHM U3 3aj4ad,
TOYHO TaK ke, KaKk BOBHUKAIOT U ceifuac. Kpyr 3agau Onli, HaBep-
Hoe, Oojiee yskuMm. Ho B XXI Beke Oo Hallleil spbl KBaJpaTHBIE
ypaBHeHUA YiKe yMeJH pemiaTthb. IIpaBaa, OTCYTCTBHE SICHBIX
IpeACTaBJIeHUN 00 OTPUIATEIBHBIX YHMCJIaX AOJTO MEIIAJ0 HAaUTH
obmuii metof.

JIio6oe KBazpaTHOe ypaBHEHHE MOXKHO PEIIHUTb C IIOMOIIbLIO
npeob6pas3oBaHMUsA, MPH KOTOPOM BBLIUMCJIAETCS OYEHDL BaXXHOE YHC-
JIO — MHCKPUMHHAHT. B pe3yjbTaTe HOJYYAIOTCA BCEM XOPOIIO
u3BecTHbie QOPMY.JIbI

,bND _b+JD

2a 2a
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KOpHeil KBagpaTHOro ypaBHeHus ax’ + bx + ¢ = 0. Yucso a He
IOJI;KHO PaBHATHCA HYJII0, HHaUe YypaBHEeHHe He KBaJApaTHoe.

D =b%~4ac — 210 QucKpuMuHaAHM YPABHEHUSI.

OT 3HakKa AUCKPHMMHAHTA 3aBHCHT UYHCJO JeHCTBUTEJBHBIX
KOpHeil KBaApaTHOro ypaBHeHHsa. Eciu JUCKPDUMHUHAHT IIOJOXH-
TeJieH, TO UX ABa, €CJIM OTPHIIaTeN]eH, TO X HeT BOBCe, a ecJy pa-
BEeH HYJIIO, TO KODEHb OJIVH.

JIMCKPUMWHAHT MOYKHO NEepPEBECTH C NaTbiHW KaK «pPa3/iMunTe Ib», NOTOMY UYTO AMC-
KPUMHHAHT CBA3aH C pa3HOCTbIO KopHelt: D = & (x, — x,)>. Ecnu 6bi aBTOpLI CTa-
pbiX PYCCKMX YY4eOHWUKOB NepeBeny CNO0BO «AUCKPHMMUHAHT» HA PYCCKUH A3bIK,
TO Mbi, HaBepHoe, rosopunu bol: «Ecnmn paznuuntens ypaaHerimq nonoxurenex,
TO OHO WMeeT [Ba PA3NIHUHBIX AEeHCTBUTENbHLIX KOPHAY.

Crporo roBops, AUCKPUMHUHAHT UMeEeT He ypaBHEHWEe, @ MHOrOU/eH, CTOSILLUH B
NeBoM YacTh. [JMCKPUMHHAHT eCTb He TONbKO Y KBaapaTHOro TpexuneHa. Y MHo-
rouneHoB 6onee BbiCOKUX CTENEHEN AUCKPUMUHAHTDI TAKXKE UMEIOTCS.

YacTo atu aABe GOPMYJIb 00bEAUHAIOT, UCIOJL3YA CUMBOJ .
AToT 3HAK He 0003HAUAeT AeHCTBHe, a JIHUIIL FTOBOPUT, YTO MOXKHO
B3ATb MHHYC, & MOXXHO B3ATH IIJIIOC, U IIPH 3TOM IIOJYUYaAIOTCA OBa
—b+D

2a

pasHbIX ynciaa. Takum obpasom, popmysa x = — Ha ca-

MOM JeJie He (hopMyJia, a KpaTKas 3allMCh IBYX Pa3HBIX GOpPMY.I.

3anmaua 79. PemnuTe ypaBHeHue x° — 6x + 8 = 0.
Pewenue. Haiinem quckpumunanT: D=62—-4-1-8=4,
2 6+2

Kopuu: 6-2_o ,6+2_4
2 2

Omsem.: 2; 4.

3anaua 80. Pemnute ypaBuenue x2 + 5x = —6.
Pewenue. CHauasia ypaBHeHHMe 3aIIHIIIeM B CTAHZAPTHOM BH/IE:
x2+5x+6=0.
Jasbllle pellleHWe TaKoe e, KaK WM B IpPeJbIAYIIeil 3azaude.
HOuckpumunaut: D=52-4-1-6=1.
-5-1 - 3u -5+1 —_9.

Kopwu:

Omsem: —3; -2.
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ITonesHo cxenats npoBepky. MEI moxaxeM, Kak jgesjars ObICT-
PYI0 IPOBEPKY C IOMOLIbIO meopemb. Buema: nponsBegenue Kop-
Heli JOJI?KHO OBITH paBHO CBOOOAHOMY uieHy: —3 * (—2) = 6.

Tak u moMKHO OBITb. MBI IOUTH HaBEepHSIKA He ONINOIHCE.
OBBIYHO 3TOrO AOCTATOUYHO.

YTo6blI IPOBEPHUTL HABEPHAKA, MOXKHO CJIOKHUTL HalJeHHBIE
KODHH: AOJI)KE€H MOJYYUTHCA BTOPOIl K03dhdUIMEeHT ¢ IPOTHUBOIIO-
JIOXKHBIM 3HaKoM. B HalleM ypaBHeHUH BTODOH KoaddumueHT 5,
3HAYMT, JOJIKHO OJYyYUTECA —5. IIpoBepsieM:

-3+ (-2)=-5.

Bce Bepuo. Ecin x0Ts 651 B OJHOM M3 PACc4eTOB UTO-TO HE CXO-

IUTCS, JYUIle OCTAHOBUTHLCSA U IIOUCKATH OIINOKY.

06uaHo, HO dakT: Haubonbwee uncno ownbok Ha EM3 umerHo B cuete npu pe-
LUeHHUHU KBaZpaTHbIX ypaBHeHHﬁ.

3anxaua 81. Pemnre ypaBuenue 3x2=5x + 8.
Pewenue. 3anuiieM ypaBHeHHE B CTAHJaPTHOM BHJE:
3x?~-5x—-8=0.
JuckpuMuHaHT paBeH 52— 4 - 3 - (-8)=121.
5-11_ , , 5+11_8

KopHu:
P 6

. IIpoBepseM mnpousBeleHUE:

-1 g = ~§ . 3T0 He coBIanaeT co cBoGoAHBIM UieHoM —8. Ho u He

JOJIXKHO: BeAb cTapiuuii KoahduiueHt paBeH 3. Eciu MuI paszae-

2 5 8
JIUM o0e YacTH ypaBHeHHA Ha 3, MOJIYyYUTCA X — 3% 3=0

Tenepb BHIHO, YTO BCE B IIOPAJAKE.

Omeem: -1u 8 i
3

MNpPUHATO rOBOPHTL, YTO €CNHU AMCKPUMHHAHT KBaApaTHOro
YPABHEHWA paBeH HYNo, TO ypaBHeHWEe WMEeT OAMH KOpeHb.
370 He coscem Tak. Nposeaem ananornio: Mawa u Cawa — aga
pasHbix yenoseka, Ho Mawa ecrana nepeps Cawei, u Cawy He
BuAHO. OHK «coBMecTMAKCb», HO OT 3Toro Cawa He ucues. Ux
No-NpeXHeMy ABOe, XOTA KAKETCH, UTO OAMH. TaK U COBNaBLUHe
KOPHU — KOPHA A8a, HO OHU COBMECTU/IUCh B OfIHOW TOUKE.
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3axaua 82. Pemnre ypaBuenue x2 —16x = -64.

Pewenue. TlpeobpasyeM ypaBHeHHe: x? —16x + 64 =0. Juc-

KpuUMUHAHT: 162 — 4 - 64 = 0. [IBa cCOBIaBIINX KOPHHA, KOTODbLIE

[OJIy4alTCs U3 o0ieil opMysbl oTopaceiBanneM +D: % =8.

MosxkHO 6bLI0 OBbI 3aIIUCcaTh B oTBeTe ABa ducjaa: 8 u 8. Ho Bce
sKe OOLIYHO KOPEHDb MUIIYT OJHH pas.

Omeem: 8.

HenonHbie KBagpaTHble ypaBHeHUA

KBagpaTHoe ypaBHeHHMe HA3bIBAIOT HEMOJIHBIM, €CJIH BTOpOH
Uau TpeTuii KO3(PGULIUEHTH PaBHLI HYJI0. BBIIVIAAWUT 3TO TakK,
KakK 6yATO B ypaBHEHHMH 4ero-To He xBaTaeT. HaBepHoe, I03TOMY
€ro ¥ Ha3bIBAIOT HETIOJHBIM.

3amaua 83. Pemure ypasHeHue x% —16 =0.

Pewenue. Ioayuaem: x% = 16. [JonsxHO 6bITH ABa KOpHA. Oue-
BUAHO, —4 1 4.

Omeem: -4 u 4.

3anaua 84. Pemmure ypaBuenue 2x? — 5x = 0.
Pewenue. 3nech CBOOOJHBIN YJieH paBeH HyJ0. BriHeceM x 3a
ckobru: x(2x — 5) = 0. YpaBHeHUE «pa3BaJUBaeTCA» Ha ABa

.. 5
auHedHbIX: X =0 uau 2x — 5=0, oTkyza x=—.

2

Omaem: 0 n % .

Bcskoe HernonHoe KBaApaTHOE YpaBHEHWE MOXXHO peluTb no obuum (opmy-
nam, Ho 3To cTpaHHo. Hanpumep, 3anady 83 moxkHo 6bino pewatsb Tak. [luckpu-
muHaHT paseH 02 — 4. (—16) = 64, Torna bopMy bl KOpHeil AaloT

:_0—_8=—4 ] ﬂ=4.
2 2

BbirnaguT Takoe peweHne Heneno, Ho MOXXET NPUroAUTLCA AN CAMONPOBEPKH.
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JluHeHHbIe ypaBHeHHUSA,
KOTOpble «NPUKHABIBAIOTCA» KBAAPATHbIMH

B 6anke sx3aMeHAaLMOHHBIX 3a7a4U MOMKHO HAMTH TaKoe ypas-

HEeHHe.

3anmaua 85. Pemnre ypasHenue (x —3)2 =x%.

Pewenue. Bropasa cremeHr Ha Mmecte. Ho Bo3BemeM JeBylo
4acTb B KBagpat: x2—2-x-3+9=x% -6x+9=0.

Bropnie cTeneHy B3aMMHO YHUUTOMKHUINUChL. Y pABHEHHE OKAa3a-
JIOCh JINHEHUHBIM.

Omeem: §.
2

2
BosHukaer uckyiedne B ypaBHEHUHU (x—3) =x? cpasy «yza-

JIMTh KBaJApaThl» cjeBa U cupasa. /laBaiiTe monpobyem: x — 3 = x.
ITonyuaerca —3 = 0. Ukc nponan. Permenue nmotepsanocs. Ilogy-
MaiiTe, IOYeMY TaK MOJYUHJIOCH.

KBagparHbie ypaBHEeHHUR,
KOTOpblie «MPUKUAbIBAIOTCA» IMHEHHbIMH

PaccmoTpum 06paTHYIO CUTYAIIMIO.

3anaua 86. Pemure ypaBHenue (2x — 1)2 =(3- x)2 .

56

Yem-TO 3TO ypaBHEHHe HANOMHMHAeT IpeAblgyinee. MbI yiKe
3HaeM, YTO MPOCTO «CHUMATh KBaJpaThl» OnacHo. MoskHO Boc-
TI0JIL30BAThCA POPMYJIaMHU COKPAIIIEHHOTO YMHOMXEHU A
4x?-4x+1=9—-6x+ x%; 3x2+2x—-8=0.
Hanbmie perteHre o6pI4HOE; JUCKPUMUHAHT PaBeH
4+4-3-8=100.

-2+10_4 " -2-10 —_9.

3 6
Hpyeott cnocob. IlepeHeceM Bce 4JIeHBI B JIEBYIO YaCTh, YTOOBI
MOJYUYMJIACh PA3HOCTh KBAJPATOB, a 3aTeM MpeoGpasyeM aTy
Pa3HOCTb KBaJIPATOB:
(2x-1)" -(3-x)"=0;
(2x-1-3+x)(2x-1+3-x)=0;
(8x-4)(x+2)=0.

Kopun



VpaBHeHHe «pacnajocb»: 3x — 4 =0 uwin x + 2 = 0, oTkyza

x=.é uiam x =—2.
3

4
Omeem: —, —2.
3

3apauu k rnase 3
3amaua 87. Haiinute KopeHs ypaBHenus 4 — 2x =—4x + 5.
3anxaua 88. Haitgure KopeHb ypaBHeHHa 5 — 2x =8x + 9.
3agaua 89. HaitquTe KopeHb ypasHeHusa —2(—5 — 3x) — bx =—2.

3amaua 90. Haiinure KopeHb ypaBHeHuA 5% 7%= 5372,

4x+1 5-2x
3anaua 91. HaitifuTe KOpeHb ypaBHEHH A (Z) (l) =,

4
3anmaua 92. Haiiqure KopeHb ypaBHeHUA log, (3x + 1) =4,

3anaua 93. Haiigure kopeHb ypaBHeHud log, (%x —3) =-1.
4

3anaua 94. Haligute KopeHb ypaBHEHUA
log, (2x -13)+log, 7 =1og,14.

3agaua 95. HaiinguTe KopeHb ypaBHeHuA 6™ = L

36
3agaua 96. Pemure ypaBHeHue x? — 7x = 18, Eciiu ypaBHeHMe HMeeT

0oJiee OTHOTO KOPHA, B OTBETE YKAXKHUTE MEeHBIIHH U3 HUX.

3agaua 97. Pemnte ypasHenue x?+ 3x—18=0. Eciu ypaBHeHMe
uMeeT (oJiee OAHOTO KOPHS, B OTBeTe YKAXKHUTE OOJIbIINIA U3 HUX.

3amaua 98. Haitnure KopeHb ypaBHeHHA Hx+11=4.

3agaua 99. PemuTte yparHenue x’=9. Ecau ypaBHeHUe HMeeT
foJiee OJTHOTO KOPHSA, B OTBETE YKAXKUTe MEHbIITHM U3 HUX.

3apaua 100. Pemmnre ypaBaenue x? + 4x = 0. Eciiu ypasHeHMe nMeeT
6oJiee OZHOTO KOPHSA, B OTBETE YKAYKUTE MEHBLIITUHA U3 HUX.

3apauga 101. Haiinnre KopeHb ypaBHEHUS (3x - 6)2 -9x%=0.

3anaua 102. Haiifure KOpeHb ypaBHeHHUA (X —12)2 =(x- 14)2 .
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FABA 4. NPOCTEWLUMUE TEOMETPUYECKHUE
DUrypbl

Harnnm-l blé reoMeTpuyecKue 3agauu

a1 penlteHNsT MPAaKTUYECKUX TeOMETPHUYECKHX 3alay O6BIYHO
He TpeOyeTca riy6oKux 3HaHWil. HysKHO TOJIBKO BOOGPasuThL u
U300pa3UTh TeOMETPUUYECKYI0 (DUIYypy M HCKOMYIO BeJWUHHY.
Yare Bcero NpUXOAUTCSA HAXOAUTh AJHUHBI, VIJILI, IUIOAAN WUJIU
00 beMEI.

JdauHa ¥ yros — BeJIMYMHBI OYeHb HaIVIALHBIe. B )KU3HU AJuU-
HBI U YTJIBI OOBIYHO MOXKHO, TAK MJIM MHAUe, HeIIOCPeJACTBeHHO U3-
MEpUTh PYJEeTKOMN, JIMHEeHKOH, HiaraMu, TPAHCIIOPTHPOM HJIM YT-
JIOMepoM.

IInomans — ToXKe HATJIAAHAA BeJIMUKMHA, HO BecbMa oOMaHuu-
Ba. K Tomy ke miomagb oueHb TPYAHO NU3MEPUTH HEIIOCPEJCTBEH-
Ho. Ilnmomaae moutm Bcerjga NPUXOAUTCA ONpeHesiATh KOCBEHHO
yepes Apyrue BeJUUYHHbBI UJIH C IOMOIIbIO BHIYUCJIEHUH,

O0beM — enie 6osiee o6MaHuuBag BeanunHa., OO0beMBI TOXKe
YaCTO IPHUXOLUTCA BBIUYMCJATH, OJHAKO €CTh U CIIOCOOBI M3Mepe-
HUA 00BEMOB TeJ: MOXKHO JUOO HAJUTH BOAY BHYTDhH TeJja, Jinbo
Hao60pOT — IOTPY3UThH TEJIO B BOAY H TOCMOTPETh, CKOJILKO BOJbL
3TO TeJIO BEITECHSET.

Yrabi

ABTOpBI WIKOJBLHBIX YYeOHHKOB I'eOMETPHHU BCerAa HCHBITHI-
BAOT TPYAHOCTH, KOTZA MPUXOAUTCA ITHUCATH O TOM, UTO TaKOe
yroJ.

Ecnm yron — 3to gsa nyda ¢ obuwiMM Hadyanom, To 4TO TaKoe yron Mexxay nps-
MbIMH? MOXXHO LOrOBOPUTLCS, YTO YrON MeXAY NPAMbIMA — 3TO Yro/, KOTOPbI
meHbLue (He Bonblie) apyroro. Ho torga npuxoauTcs roBOpHUTb O BEAWUWHE Yr-
na. A Kakas BenuyvHa y asyx nyden?
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Ecnu cunTaTtb YraOM 4acTb NNOCKOCTH, OrPaHUYEHHYIO [BYMS /lyHaMH, TO OnATb
npobnema — 3TUx yacTel ase. Paaymeetcs, Bce 3Tn npobneMbl He oueHb cepb-
eaHble. MOXHO BCe npoayMaTb akKypaTHO M TO4HO. TONbkO nonyyaercs no-
BoNbHO rpomo3ako. K cuacTbio, Bce 3TO He MelwaeT MCNONb3OBaTh YrAbl Ha
NpaKTHKe.

He 6ygem o6paliaTs BHUMAHHWSA Ha TOHKHe Bonpockl. Jlaa Hac
YT'oJl — BTO U JBa JIy4a, ¥ YacThb IIJIOCKOCTH, ¥ yIJIOBadA BeJIMYUHA,
KoTopasd GoJbiile uiu meubine 180° mnu fasxe 360° rpagycoB. Bee
3aBHCHUT OT TOT'O, YTO MMEHHO MEI XOTHM CHEJIATh NI IOCYUTATD.

W3mepdAOT YIJbl B rpajgycax Ui B paguaHax. EcTs u apyrue
MepBhI YIJI0B, HO OHM MeHee YNOTpeOGuTeIbHbI.

B soeHHOM fene, ocobeHHO B apTHANEPHH, MPUHATO CBOE CheuuaibHoe U3me-
peHue yrnos. Tam yrabl U3MepaioT TbiCSUHbIMU. ToNHAA OKPYXXHOCTb COAEPIKHUT
6 000 TbicauHbIx. Noatomy npsmoin yron pasex 1500 ToicauHbix. Ecau Bbl kKorga-
HUOYAb CMOTPENU B BOEHHBIN BUHOKAb MAW MPULEN, TO HABEPHSAKA BUAENHU FOpH-
30HTANbHYIO U BEPTHKAJ/IbHYIO PA3METKY, HAHECEHHYIO Ha IMH3Y. 3TO U ecTb pas-
METKa B ThICAYHbIX.

B KayecTBe NPOCTOrO0 M BCEM IIOHATHOTO H3MEPHUTENA YIJIOB
JIOLH C JABHUX 10D HCIOJbL3YIOT CTPEJKH uacos. CaesiaB MOTHBIH
o6oporT, cTpesika noBopaunBaerca Ha yroa 360°. ITososuna o6opo-

ta 180°, yuerBepTs 060poTa 90° u T. 4. J/uens me-To Tyt

:
YacTo B chunbMax og1H NHAOT KPUYKUT APYrOMy “ 1,2 1
N0 paguo YTO-TO BPOAE: 10 - 2
— Bwxy uenb Ha 11 vacos! 9 : 3
ITO 3HAYUT, YTO LeNb HAXOAHTCA CNEBA W BNepeaHy, 8 t 4
npuMepHO Kak yucno 11 Ha yucepbnare yacos. 7 6' 5

i

3amaga 103. Haiigure yros, Ha KOTOpHI/ MOBODAaYMBAETCA UACO-
Bas CTpeJKa 3a uac.
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3anmaua 104. Ha xaxkoit yron 3emia noBopaunsaercs 3a 1 uac Bo-
KpYT cBoeii ocu?

*
Pewenue. 3a cyTkn 3emsisi noBepHeTCS NMpuMepHOo Ha 360°.
(o]
3HauuT, 3a yac 3eMJis HOBepHETCA Ha 362 =15°,

MosHO OBLIO HMCHOJIBL30BATL PE3YJILTAT NpEALIAYILEH 3afayu.

Bear uacoBas cTpesnka Bpalnaercs BABoe GLICTpee 3eMHOTO 111apa.
Omeem.: 15°.

Jnsa TOYHBIX M3MEpeHHMH HCHOJIL3YIOTCS HOJH rpaigyca. 1/60
rpajgyca HasblBaeTcs yrioBoit munytoit 1, a 1/60 yryosoit Muny-
ThI Ha3bIBaeTCA YIyIoBoi cekyHgoi 1. Takum obpasom,

1°=60'=3600".
3anaga 105. Ha kaxoi#l yron 3emJia nosopauynBaercs 3a 1 MUHYTY
BOKPYT cBoOeii ocu?
Pewenue. Bocnonb3yemcs pe3yIbTaToOM I PeALIAYINeil 3a1auu:
150%_ 4, 950=15'.
60
Omseem: 15/,

B XVill seke, korpa (hpaHuy3cKkue yyeHble BBOAUIN METPUYECKYIO CUCTEMY Mep,
6bIN0O peweHo 3a0[HO W yrnaMm npuayMmartb Hosylo Mepy. Tak noseunaca rpag
(nan roH). 1 rpap obosHauaerca 19 B npsmom yrne 100 rpagos, To ectb
1rpag = 19 = 0,9°. pag coctout U3 100 MeTpHUyecKHUX MUHYT (CaHTUrpanos), a
caHTurpag coctouT u3 100 MeTpuueckux cekyHa. Ho rpaabi He NpUKUAKCD.

PaagnaHHas mepa yrna

YnobHass rpagycHas Mepa — paduax. Camasi ecrecTBeHHas
Mepa PacCTOSTHUI MJIM YTJIOB Ha OKPYKHOCTH — €€ COOCTBEHHBIN
paguyc. Tak ¥ pelIuu IMIOCTYIUTh: €CJU B3ATh PafHyC OKPY¥HO-
CTH U IPHJIENUTHh K STOH K€ OKPY’KHOCTH BIOJb IYTH, TO HOJIY-
YHBIINICA yroa u 0yger Kak pas 1 paguan. O603HayalOT pajuaHbl
COKPAIleHHO pad Uau HUKaK He 0603Ha4aloT, MOCKOJBKY 1 pagu-
aH Ha OKPYYKHOCTH COOTBETCTBYeT POBHO 1 efuHUIle AJUHEI AyTH.
IloaToMy, ecau JIMHY UBMEPATH YNUCJAAMU, TO U YIJIBI — TOXKeE.

* Hy:kHO yuecTh, 4To 3eMJs BpaIlaeTcs He COBCeM DABHOMEDHO, a ellle
oHa moBopaunBaeTcs BOKpyr ColHIia M COBepILaeT ellle MHOKeCTBO HebGOoJIb-
IIMX BpauaTeabHbIX ABMKeHMi. IIodTOMY M HANHMCAHO CJIOBO «NIPHMEPHO».
Ho oranunuue ot 360° Masioe, II03TOMY MEI He 6yZIeM ero yYUTHIBATS.
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Matematukn BoobLLE CUMTAIOT, YTO ANWHDBI, NAOLWAAH, OBBEMbI U YrAbl — 3TO
BCe unucna. [lenCTBUTeNbHO, Befb MaTeMaTHKaM He BaXKHO, O YEM peub — O MeT-
pax unu kunometpax. Marematikam yao6HO paboTtath € UHCNOBBIMU BENIMUHHAMM.

1 panuan
57°17'45"

Ha pucynke usobpaxen yron 1 pad. IlomyuaeTcss Kak OBl
«PaBHOCTODOHHUI TPEYroJbHUK». J[Be CTOPDOHBI — paguychl, a
TPEeThA CTOPOHA — AYTa OKPYKHOCTH TOH Ke JJIMHEL.

[aBaiiTe NIpUKNHEM, CKOJbKO IpaflycoB B paauaHe. s aToro
MBICJIEHHO «PacUpsAMHM» H3OTHYTYIO CTOPOHY. Iloayuum oGbIu-
HBIIl PAaBHOCTOPDOHHUI TPEYTroJbHUK ¢ yrioMm 60°. 3HauuT, mokKa
CTOPOHA He PaCIPAMUJIACH, IPOTHBOJIEKAIHI YO JOKEH ObITh
HEMHOTI'O MEHbIIIE.

Brruncaum TouHee, CKOJIBLKO rPagycoB B OAHOM paguane. ITou-
Hasdg OKPYXXHOCTBb colep:KUT 21 pajg uau 360°, 4yTo 0gHO U TO Ke.
ITosTomy
360° _ 360°

~ =57,2957795°~57°17'45".
2n  2-3,1415926

1 pan=

leorpacdmueckue KoopauHaThbi

Kakx ussectHo, 3emus GoJsee-MeHee Kpyruas (Ha cTp. 98 06
BTOM HAalMCaHO NOApPOOHee). A KaK MBI BHUJEJH, H3MEPATHL pac-
CTOAHHUA II0 OKPYXKHOCTA — TO K€ caMoe, UTO M3MEPATL YIJIbI.
IToaTromy ob6mienpuHATHIE reorpaduyecKkre KOOPAUHATHI Ha 3eMile
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AABJIAIOTCA MepaMu yrioB. IIlupoma — yroj, OTCYUTHLIBAEMBIH OT
IJIOCKOCTH 3KBATOPa K IOJIOCY, U 30120ma — yroJi, OTCYUTHIBAE-
MbIii OoT I'pDUHBHUYCKOrO MepugMaHa Ha 3amaf WJIM Ha BOCTOK
(BcmoMHUTe ouepk «PasHuIla Bo BpeMeHH» Ha cTp. 21).

JIMHWIO, IPOXOAAIIYIO Yepe3 TOYKM Ha ONHOH HIMNpPOTE, HA3bI-
BAaIOT napaatensto. JIMHNIO, IPOXOAAIIYIO Yepe3 TOYKH Ha OJHOH
J0JITOTe, HA3BIBAIOT MePUAUAHOM.

HoJroe BpeMs CYUTAJIOCH, UYTO U3MEPSITH YIJIbI C TOUHOCTHIO H0
MHHYT ¥ CEKYH HYJXHO TOJIBKO TeM, KTO UMeeT JeJio C pacyeTaMH
Kypca CyAHa, caMoJieTa UM KocMudecKoro kopabssi. Ho ¢ BHe-
JpeHNeM B HaIlly YKM3Hb CHCTEM IJI00aJIbHOrO MO3UIMOHUPOBAHUA
GPS u I''TIOHACC BBIACHHJIOCH, YTO OPHEHTUPOBATHLCA B HOJITOTE U
LIXPOTE C TOUHOCTHIO 1O CEKYHJ IT0JIE3HO BCEM.

HaiiTy uupoty u KoJrory Jiro60ro Mecta ceifuac oueHb IPOCTO,
[0JIb3YSICh MHTEPHETOM.

Ha caittax oTenei, marasuHOB W T.N. OUeHb YacTo B pa3saene «Kak Hac HanTU»
YKa3biBalOT He TONbKO ajipec, HO U reorpaduyecKkue KOOpPAHHaTbL. 3Has Koop-
AMHATbI U MMEA HABWraToOP, Bbl TOYHO HaWAETe HY)XHOE MEecTO, JaXke eC/iM HeT

A

XOpOLLEeH KapTbl.

—]

55°44’47.1"N 3735 23.1"E

Koopdunamer 30anua e zopode, Haiidennozo na Google-rapme
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3anaua 106. Ha ckonbKo panbie 3akaT B KoneHrarene, yuem B Mo-
ckBe?

Pewenue. Halizem xoopauHaThl ropofoB. KomenrareH pacmno-
noxeH Ha 55°40' CIII, 12°33' BII, a MockBa — Ha 55°45'
CII u 37°36" B]I. Bocnoab3yeMcs Te€M, UTO LIXPOTH TOPOAOB

6JIM3KH, IOITOMY MOXKHO CUMTATh, uTo KomeHraren u Mocksa
JIeXKAT NPAKTHYECKN Ha OZHOM MapaJjied. ITO OUEeHBb BayKHO
JUIA HAC, IIOCKOJIBKY, eciiu Obl 9TO GBLIO He TakK, 3aAady pe-
IKUTH ObLI0 OBI TOPa3xo TpPyAHee.

Haiizem paszocTs gmoaror: 37°36'-12°33'=25°03'. Vaobuo

TepeBeCTH B JeCATHYHBIE JOJY rpagyca: 25°+(%)°=25,05°.

Ha Takoifi yron 3emMHoii Imap IIOBOpayMBaeTcA 3a
9 4.25,05
360

Omeem: npubnnsuresbuo Ha 1 yac 40 MUHyT.

=1,67 uaca, ToecTh 3a 1 yvac 1 60 - 0,67 ~ 40 munyr.

DononuutenbHo 3ametum, uto Bpemsa Mockebl UTC+3, a Konenrarena UTC+1,
TO ecTb pa3HHua BO BpeMeHu 2 yaca. Ho Begb Mbl NOMHWUM, 4TO 3TO BpeMs Ha-
3HaYeHO NPaBUTE/IbCTBAMM, & CONHbIWKY 3TO Be3paznnuuno. OHo 3akgeT B Mock-
Be, a uepe3 1uac 41 muHyTy — B KoneHrarere. CkakeM, B Mockee 8 20.10, a
8 Konenrarene B 19.51, koraa B Mockee 6yget yxe 21.51. Tonbko oueHb BHU-
MaTenbHbIM TYPHCT, ryNfIoUMH No ctonuue [laHnuy, 3aMeTUT, 4TO TEMHEET MUHYT
Ha ABafauaTh paHblue, yem B Mockee.

M:mepel-me yrnos TpaHCNOpTUPOM

Tpancnopmup — WHCTPYMEHT [IJ1d U3MEPEHHA YIJVIOB Ha ILIOC-
KocTH. OH COCTOMT M3 JHHEHKHM W IONYOKDPY:KHOCTH (JuMG), Ha
KOTOPO# 0TMeuYeHE! YIJIBI B rpaaycax. llenTp monyoKpyKHOCTH —
MeTKa (Ha pUCYHKe To4kKa M).
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U100 H3MEPHUTD YToJI, HY’KHO HAJIOKHUTL JTUHEHKY TpaHCIIOp-
THpPa Ha OJHY M3 CTOPOH yIJja TakK, 4TOOBI METKa COBIAJA C Bep-
IIKMHOM yrija, a Apyras CTOPOHA yrjia IlepeceKJia mOJyOKPYKHOCTh
C AeJIeHUAMHU.

Ha pﬁcyrme usmepeH yroa TKM. Metka B Touke K, iuHelika

coBMemieHa ¢ npamoii KT, nyu KM nepecekaer JUM0O Ha JelleHHH
30°,

Yacro ana ypoberBa Ha MO HAHOCAT He OJHY MIKANy, a
JIBe — OJHA HABCTPEUY APYroii.

Y106BI IPOBEPUTH, BEPHO JIN BhI IIOHMMAETE, UTO TAKOE TPaJyC
M XOpOIIIo Ju paboTaeT Balll rJIa30Mep, pellnTe 3afauy.

3anmaua 107. Bea Tpancnoprupa, Ha ryia3, n3o0pasure yriast 5°, 20°,
60°, 90°, 130°. IIpoBepbTe cebs ¢ IOMOIIbIO TPAHCIIOPTHPA.

3TO MPOCTOe yIIpasKkHeHNe MOMKHO IOBTOPUTb HECKOJIBKO pas, a
MMEHHO CTOJIbKO, CKOJILKO ITOoTpebyeTrcsi, uToObI Bala omubka
cTaja yAOBJeTBOpUTeabHO Majoi. Craxkem, ana yriaa 5°
omubKa He JOJKHA IpeBLIATh 2°, a And yraa 130° omubry
B 5° MOXXHO CUHMTATh AOCTaTOuHO MaJjioi. IIpsmoit yronm 90°
HYKHO yMeThb M300pa’kaTh ¢ HeOOJBIIOH OomubKoii, He IIpe-
BhIIIatomeit 2—3 rpagycos.

Ha npakTuke yrisl OTMEPAIOT OT KaKOro-HUOYAL BLIOPaHHOTO
HampaBJieHusi. Ba)KHO TOJBKO BbIODPATH 3TO HampaBJjieHHWE Tak,
4yTOOBI BCE C 3TUM COTJIACHJINCH. B OBITY uyallme BCEro HaM IIpHUXO-
IUTCA M3MEPATL yIJbl HaKgoHA Kakux-nmubGo koHcTpykuuii. Ha-
pHuMep, CTOJO0B MJIHU epeKJaJuH, 3JaHNi HJIX JOPOT.

TIpegmosioskum, uro cTo0 HakpeHuaca. OT KaKoro HampasJe-
HUA MBI OyAeM OTCYMTHIBATHL HakaoH? Hu y Koro He BO3HUKaeT
COMHeHM — oT Beprukaau. Takum o6pa3om, eCau HAM CKaXyT,
YTO HAKJIOH GalIHU 5,5°, MBI JIerko cebe 3To BooOpa3um (cM. puc.).
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a) Iusanckas 6auLna 6) I[eprosb Can-MapmuHho
(ITuza, Hmaaus) (0. BypaHo, Beneyua, Hmaausa)

8 ) Bawnasa Croombure 2) Konoxoavus 6 c. Kuderxwa
6 Kasancrom kpemae Cysdaavckozo pailona

3agaua 108. C nomMoIIbI0 TPAHCIIOPTHPA OINPEAENUTE [IPHMEDPHO
HaKJIOH Najamiiux dalleH Ha puc. a) — I).

Ecan xe pedys HaeT O HaKJIOHEe MOCTa, I10J1a, IIepeKJIagJruHbl, TO
€CTb TOI'0o, 4TO, IIO HAIXM IMOHATHUAM, AOJIXKHO JIeXXaThb 'OPHU30H-
TaJIbHO, TO 34 HYJIeBO€ HallpaBJieHHe MbI, €eCTeCTBEHHO, BbIﬁI/IpaeM
TOPH30HTAJb.
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Paszeod [leopyosozo mocma 6 Cankm-ITemepOypze

Ha d¢doto mnokasan passos J[sopuosoro mocta B CaHKT-
IleTepbypre. Kpbiabsa MocTa mogEumaloTes Ha yroa 61°, Makcu-
MaJbHBIH BO3MOMKHBIN yroJ passoga — 69°.

3apaua 109. C noMomb0 TPAHCIIOPTHPA HAHANTE NPHOIHMKEHHO
YI'oJl HaKJIOHA IMOBEPXHOCTH MOCTA [0 OTHOLIEHHUIO K TOPU30H-
TaJH.
CooTHOCHUTCA JIM MOJYyUYEHHBIA BAMH Pe3yJIbTaT ¢ YTBEPXKIeHU-
€M O TOM, UTO KPbLIO MOCTa ImogHuMaeTca Ha 61°? Ecau mer,
rnoaymamnTe, noueMy BO3MOKHO TaKOe HECOBIAAEHHE,

Kypc u HanpaBneHue

3agaya M3MepPEHUs YIJIOB BCEr[a CTOSJA Nepe] IyTeleCTBEeH-
HHUKaMH, IOTOMY 4YTO Kypc — 3TO ToxKe yroJ. C Tex mop, Kak Iep-
BOE CYAHO OKa3aJjioCh BHEe BHIMMOCTH Oeperos, mpobjemMa ornpeae-
JIEHHA Kypca BCTajia Oepej YeJIOBeUuecTBOM BO Bech pocT. U 3xech
TOYKe HY>XHO BhIJleJIEHHOE HallpaBJIEHHE,

Ilo mpaBuiaM aspoHaBUranuu, npuHATHIM B EBpone u B Poc-
CHUM, KYPC CaMOJIeTa OTCUYUTHIBAETCA OT MATHUTHOrO MepHAHAaHA.
IIpoiite roBopss — HYJIEBOE HAIIpaBJieHHe IIOKa3bIBAET CTPEJIKA
MarHuTHoro Kommaca. OTcuer BeJeTcs IO 4acOBOH crpeske. Ta-
KHUM 0bpasoM, Kypc Ha BOCTOK — mnpmmepHo 90°, Ha 10T — IPH-
MepHo 180°, a Ha 3amaza — npumepHo 270°.

A Boobue-To npumeHsOTCH ABa cnocoba: oTcueT OT MepuauaHa (HanpaBneHus
Ha CesepHbId NOMOC) M OTCYeT OT HanpasfieHWs MarHMTHOro MepuauaHa (Ha-
NPaBNEHHA HA MArHWTHbIA CeBEPHbINA NOMOC 3eMAn).
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3agaua 110. Ha pucyHke nokasaH (parMeHT KapThl BOJIU3K rOpo-
na Tapry (ucrounuk — cepsuc flightradar24). Bugas! ueTsipe
nacca)XMpcKux camosiera. C moMouIbo TPaHCIOPTHPA OIIpese-
JuTe NpUGIMKEeHHO KyPChI 3TUX CAMOJIETOB.

v

a) 0Z541 (Ceyn — Ppauxdypr);

6) EY131 (AGy-abu — BalmuHITOH);
B) PS151 (Kuer — XeJbCHHKH);

r) PK712 (Heio-Mopk — Jlaxop).

Oasa 0003HaYeHUA B3JIETHO-IIOCAJOYHBLIX II0JIOC B a3pOIopTax
IIpUMEHsIeTCA OCTPOYMHas cuctema. Kype mocagku Ha ImoJiocy ze-
autca Ha 10 u oxpyruserca. IlosyueHHOe YHCJIO HCIIOJIbL3yeTCs
Kak obo3Hauenue noJsockl. Korna HaseMHBI gucneTdep cOOOIIAeT
[MHJIOTY HOMEP MOJIOCHI, OH TEM CAMbIM COOOIIaeT eMy Kypc, KOTO-
PBIM CaMOJIET JOJKEH 3aXOAWTh Ha mocaaky. Ilumor camosera,
“300payKeHHOTO HAa PUCYHKE, HeJaBHO IOJYYUJ KOMaHAY CaluTh-
cd Ha noJiocy 22.

YuTeM, 4TO IOJIOCA HCHOJb3yeTCA ¢ 000MX KOHIIOB B 3aBHCH-
MOCTH OT HanpaBJieHUA BeTpa. [[09TOMY ¢ APYTroii CTOPOHKI 3T XKe
mojioca MapkupoBaHa MHade. Ecam O6bI Ha pUCYHKeE CaMoJeT ca-
JUJICS C TIPOTHBOINOJIOMKHOTO KOHIIA, Kypc 011 661 220° — 180° = 40°.
3HAYHT, 3Ta [10JI0CA UMEeT MapKHPoBKY 22/04.

o X

S
Z
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3apaua 111. B asponopry nocagodHas IoJoca ¢ OXHON CTOPOHBI
umeeT MapkUpoBKy 07. KakuM uncI0M OHA MpOMapKUPOBaHA
C APYTO# CTOPOHBI?

Pa3BepHyTbiit yron. CMe)XHbie U BepTHKa/ibHble YI /bl

C BeIMYMHAMM YIJIOB MOXKHO 06palljaThCA KaK C JauHaMu. Ux
MOJKHO CKJIaJbIBATh M BEIUUTATD.

3amaua 112. Ilonb3ysach PUCYHKOM, HaiJuTe BeJHMUYMHY yIJa
AOC, ecnitu ZAOB=57° u ZBOC =32°,

a) C B 6) B

0 A 0 A

3agaua 113. UssecTHO, uTo /DEF =90°, ZGEF =130°. Kakwue

3HaYeHUsA MOXKeT NpUHUMaTh yron GED? CpenaiitTe cooTBer-
CTBYIOLINE DUCYHKH.

3agzaga 114. Ha npsmoit AB Bri6pana Touka O, a BHe 3TOi# mpsa-
Mot — Touka F, npuuem £BOF =60°. Haiigure yroa AOF.

F

A (0] B

Yrasanue. Ucnonbayiite ToT hakT, uto yroa AOB passepry-
mbutil 1 9TO ero Beanuuna 180°.

3agaua 115. [Ise npsaMsle nepeceKaoTcsa B TOYKe. V3BecTeH OgUH

U3 YeThIpeX MOJIYYHBIIMXCS B IIepeceyeHuu yriaoB (CM. pHuc.).
Z1=43°. HaliauTe BeJIMUUHBI TPEX OCTANLHBLIX YIJIOB.

A
74
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Pemaa npeaslayinyio 3agady, Bl HCIOJB30BAJIM JABe OYeBH/[-
HEI€, HO BasKHbIe TEOPEMBI.

1. CymMma cmexncnuix yriaoB paBHa 180° (Ha pHCyHKe 9TO, Ha-
nmpuMep, yriasel 1 u 2 uian 2 u 3);

2. BepmukaabHble YLl paBHBI (Ha PHCYHKe 3TO yriel 1 u 3
ik 2 u 4).

Ecsau aBe npsimble obpasyior npamoit yroa 90°, To rakue nps-
Mble Ha3bLIBAIOT nepneHiuxyaspHoimu. Ecau aBe npAMble Ha
IIJIOCKOCTH IEePIeHANUKYJIAPHLI OJHOH M TOH 2Ke NpsAMOH, TO
Taxkue JBe IpPAMbIe napajelbHbl, TO €CTh He IepeceKaloTcs
(cMm. puc.).

TpeyronbHuKu

TpeyronbHUK yCTpPOeH oueHb mpocto. Ho KosmyecTBO mpucy-
IIUX TPeyroJLHUKY CBONCTB M HX KpacoTa JeJIaloT TPeyTroJbHUK,
nosKajnyi, caMoOi yAUBUTEJLHOM U3 reoMmeTpuuecKux ¢puryp. Ecan
KpaTKO OMHUCAaTh B OJHOM KHUIe BCe CBEJeHHA O TPEYyroJbHUKE,
HU3BEeCTHbBIE K HACTOAIEMY BPEMEHH, HOJYYUTCA YBECUCTBIA TOM.

CymMa yriioB TpeyrojbHuka 180°. 3To HeCJIOXKHO AOKa3aTh,
HO MBI o0eItaiin, 4To oboiigeMcs 6e3 JOKa3aTeJabCTB.

ITosscHuM 3TO ¢ moMoOIBIO opuramu. BossMeM OyMarKHBIH Tpe-
yronsHUK. [loBepHEeM ero Tak, 4To0ObI CTOPOHA, K KOTOPOM mpuJe-
JKaT JABa OCTPHIX yruia (Takas Bcerfa Haiilercsl), oka3aJjach CHU3Y
(cM. puc.). OTMeTHM HEOOJBLIIMMH CKJAAIKAMH CEePEeIHHBI JBYX
cTopoH K m M U ciejiaeM BepTHKAJbHBIE CIHOBI Uepe3 3TH TOUKH,
3aBepHYB OOKOBBIE BEPIIHMHBI APYT APYTY HAaBCTpeuy. 3aTeM che-
JlaeM rOPM30HTAJIbHBIM crub yepes 3TH 2Ke ToUKu K u M, 3aBepHYB
BEPXHIOI BepmnHy BHH3. Ecam Bce caesaTh aKKypaTHO, TO BCe
TPHU BepPIINHBI BCTPETATCA B HEKOTOPOH TouKe F Ha HHUIKHEH CTO-
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POHe, a TPH yIVIa OOJHOCTHIO HAKPOIOT PA3BEPHYTHIN yroJ, He Ha-
Je3ad Ipyr Ha Apyra. 3HAYUT, cyMMa yriaoB 180°.

~
-—— -

3anaga 116. [Ia yrua TpeyroJibHuMKA paBHHEL 43° u 72°. Haiigure
TpeTHii yroJ.

Pewenue. Cymma yrios pasHa 180°. IToaromy TpeTwnii yros pa-
BeH 180° — 72° — 43° = 65°.

Omeem: 65°.

3azaua 117. Bueminuit yros tpeyroasauka ABC npu BepmuHe B
paBeH 138°, a yrael A u C paBHBI Mexnay cobGoii. Haitgure
yroa A.

Yrasanue. BHewlHUll yroJ — 3TO yroj, CMeXXHBIA ¢ BHYTPeH-
HHM YTJIOM TpPEeyroJibHHKa. 3HAuUHT, CyMMa BHYTPEHHEro M
BHEIIIHEro yIJoB Ipu Bepuminee B pasHa 180°, Ho 1 cyMMa Bcex
Tpex BHyTpeHHux yriuosB 180°. Orcioga Jjlerko HaiiTH CyMMy
BHYTpeHHUX yrioB A u C. Teneph ocTaioch BOCIOJB30BATHCS
TeM, 4YTO 3TU YTIJIbI PABHLI MEXKAY COOOI.

C

138°
A B

MeauaHbl, GUCCEKTPUCDHI H BBICOTDI.
3amMeyaTtenbHbie TOMKH TPEYTONIbHHKA

Meduana TpeyroJLHUKa — OTPE30K, COeANHAIOMINIH BePIINHY
C CepeJUHOHN IIPOTHBOMOJIOKHOIN CTOPOHBI. ¥ TpPEyroJbHHKA TPH
BEPIITHHBI, 3HAYHUT, Y HEro TPH MeJHAaHLI. MHTEepeCHO, YTO Meaua-
HBI IIepeceKaloTcss B OAHOH TOuYKe. JTa TOUYKa HA3LIBAaeTCA IIEH-
TPOM TPEYTrOJIbHHUKA.
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TI0ACHUTL 5TOT YIAHUBHUTENBLHBLIH (aKT MOXKHO (PHINUYECKH.
TIpeAnoI0KHM, YTO TPeYroJbHUK BhIPe3aH, HalpuMep, U3 KapTo-
Ha. TpeyroipHuk OyaeT HAXOAUTHCA B PaBHOBECHH, €CJIM IO Be-
CHTb €ro 3a ABe TOUKM — 3a BepIIMHY U cepeAuHy IPOTHBOIIO-
JIOMKHOU CTOPOHBEI. OTO O3HAYaeT, 4YTO ILEHTP Macc (LeHTp
THMKECTH) TPEYTrOJbHHUKA HAXOAUTCH T'Ae-TO MEeXAYy STHMH IByMSA
TOYKAaMHU, TO ecTh — Ha MeauaHe. To ecTh J00as MeAaHa IPOXO-
IHUT Yyepea IeHTPp Macc. ITO ¥ 03Ha4yaeT, YTO TPH MeJMAaHbl Ilepece-
KaloTca B 00Ied TOUKe — IeHTpe Macc TpeyroanHuka. CraoBo
«MAacc» MaTeMAaTHKH O0TOGPACBIBAIOT X M'OBOPSAT IIPOCTO: LIEHTP Tpe-
YTrOJIbHHKA.

IlenTp TpeyroJbHUKA AEJUT KAXKAYI0O MeAUaHy Ha ABa Hepas-
HBIX OTpe3Ka. BoJbiinii pOBHO B Ba pasa AJUHHee.

Ecsu npoBecTH BCce TPH MeAHAaHEI, TO TPEYyroJIbHUK pasOuBaer-
cA Ha IIeCTh MAaJbIX TPEYroJbHUKOB. HeCJI0KHO MOHATH, YTO
IUJIOIIaAM BCeX 9THX IIIECTH TPeyroJbLHUKOB paBHEI. Ilogymaiire,

IIoyemMmy Takx.

Puc. Toura nepecevernusa meduan u wecmsv mpeyzoibHUKO8
00unaKo60il narowadu (cresa) u nepecevernue buccexmpuc
8 Yyenmpe 6NUCAHHOU OKpYHHOcmuU (cnpasa ).
Buccexmpuca TpeyrolbHUKA TaK)Ke BBRIXOAHT H3 BepPIIMHBI,
HO TOJIBKO JeJIUT IOII0JIaM He CTOPOHY, a yroj. IleHTp OKpysKHO-
CTU, BIIMCAHHOH B TPEYroJbHUK, JEXKHT Ha KaXKIOH M3 OHCCeK-
Tpuc. [IoaTOMy GHCCEKTPHCH] TaKKe IIePECEeKaloTCa B OGHOM TOUKe.
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Touky nepeceveHusn BUCCEKTPUC TPEYroNbHWKA, TO €CTb LEHTP BMUCAHHON OK-
PY>XHOCTH, MHOTAA Ha3bIBAIOT KPacHBO: HHUEHTP TpeyrosibHuka. Touky nepece-
YEHWA BbICOT Ha3biBalOT OPTOLEHTPOM. TOUKY NepeceyeHHs CepemuHHbIX nep-
NEHANKYNAPOB K CTOPOHAM Ha3biBAIOT IKCLUEHTPOM. 3TH TPU TOUKM U elle LeHTp
TPEYrosbHUKa HYacTo Ha3blBAIOT YETbIPbMSA 3aMeuaTeNbHbIMKH TOUKaMM.

BricoTe! TpeyroipHUKa IPOBOAATCA U3 BePUIMH IePIeHIUKY-
JISIPHO K CTOPOHAaM (MJIK UX NponoskeHusam). OHHU TOXxKe IepeceKa-
IOTCA B OJHOH TO4YKe. ITOT (aKT HEMHOI'O CJIOKHee 00BbACHUTH,
II03TOMY He Oy em.

B TpeyronbHUKe MHOXXECTBO MHTepeCHBIX TOUEeK. PaccKakem
ertie 1po oAHy. lleHTp onKrcaHHO OKPYKHOCTH, TO €CTh OKPYKHO-
CTH, IPOXOAAIeN Yepe3d Bce TPHU BEPILIWHLI, ABJAETCA TOYKOH Ie-
peceueHHsl CepeJUHHBLIX I[EePIeHJUKYJIAPOB K CTOPOHAM Tpe-
YroJbHHUKA.

PaBHOGeapeHHbIN U PABHOCTOPOHHMUI TPEYTrONbHUKH

Eciu y TpeyrosbHHKa AB€ CTOPOHBI DaBHBI, TO TAaKOH Tpe-
YIOJIbHUK HAa3bIBAIOT paeéHobedperHbim. PaBHbIE CTODOHBI —
«beapa» — Ha3BIBAIOT OOKOBHIMU, & TPETHIO CTOPOHY HA3BLIBAIOT
ocHoBaHUueM. llesasa nmyraHuila BOSHUKAeT, €CJM DPaBHBEI BCe TPH
CTOPOHBEI. B aTOM ciiyuae TpeyroJbHHK Ha3bLIBAIOT PAGHOCMOPOH-
HUuM, HO OJHOBDeMEHHO OH paBHOOeJpeHHBIH. JI100yi0 cTOpPOHY
MOXKHO CYHUTAThb OOKOBOMH, JIOOYI0O CTOPOHY MOXKHO CHeJlaTh OCHO-
BaHUEM.

MpoBepeHo, YTO ec/iu WKONBHUKY 3a4aTb BONPOC — SABASIETCS W PABHOCTOPOH-
HUW TPEYroNbHUK pasHobGeapeHHbIM, TO MPUMEPHO B NONOBKHE CNy4aeB BbIMNyCK-
HUK, He OXXMAAaBLUWIA TAKOro NOABOXa, yTBepXaaer, UTo HeT. [locagHo, KoHeuHo.
Beab ecnu Tpu CTOPOHbI pagHbl, TO Be ToXe pasHbl. Ho Ham kaxeTtcs, uto Hes
TaKux BONPOCOB MOXHO 060MTHUCh. [Opa3ao BaxkHee yMeTb pelwarb NpocTbie 3a-
BauKM, yeM Konatbes B (pUNocothmu Ha TeMy, UTO UEM ABNACTCS UAM He ABNSETCA.
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¥ paBHOGEPEHHOTO TPEYTOJbHUKA PaBHBI YIJIBI IDH OCHOBAHHH.
Y paBHOCTOPOHHETO TPEYTOJBHHKA II0 3TOH IIPDHYMHE PABHBI BCE TPU
yria. B cymme oun garor 180°, v mosTOMY Kask bl 13 HUX 60°.

3amaua 118. B Tpeyrossuuke ABC cropousl AC u BC paBHBEI.
Buemuunii yros npu sepruuse B pasen 122°. Hatinure yros C.
OrtBer faiiTe B rpagycax.

C

A B D

Pewenue. Jlerko Haiitu yroa B. IIoCKOJBKY TPEYTOJNBHUK PaB-
HobOeapeHHBIH, yros A Oyzer paseH yriy B. 3Has yribl A u B,
HeCJIOMKHO HalTu yrou C.

ZA=/B=180°-122°=58°,

CnepoBaTteabHo, Z/C=180°-2-58°=180°-116°=64°.

Omeem: 64°.

MpsamMoyronbHbIH TPEYroNbHUK

Y TpeyroJbHHMKa He MOXET CIAYYNTHCA TaK, UTO ABa yrJja Ips-
mble — 1o 90°. 3aTo OAUH yroa MOXKeT ObITh IPAMBIM. Takoit Tpe-
YTOJBbHUK HAa3bIBAIOT NPAMOYZOJbHbLM, U OH HMeEeT HHTepeCHbIe
cBoiictBa. I He ToabKO B cBA3H ¢ Teopemoil IImdaropa. Cosep-
IMeHHO 0coGeHHBIM 00pa3oM BeAyT cebd MeauaHa, OMCCEKTpHCca U
BBICOTA, IIPOBeJJeHHbIEe K 'UIIOTEeHY3e.

Bo-niepBbIX, MeJHaHa paBHAa [I0JOBHHE THIIOTeHY3bI. IloaToMy
OHa pa30uBaeT IPAMOYTOJILHBIN TPEYroJbHHUK Ha OBa paBHOGe.-
PEeHHBIX TpeyroabHUKa. U 1o a3Toit ske npuumnHe cepesuHa CAIIOTe-
HY3BI CIYKHUT LIEeHTPOM OIHCAHHOH OKPYXHOCTH.

C
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IloyeMy Tak mosy4aercs, JIETKO BUAETh HA CHEAYIOIIEM pH-
CYHKe, rfie IpAMOYTrOJIbHEIN TPeyroJibHUK M300paskeH KakK I0JIO-
BHHA IPAMOYTOJIbHUKA.

A C

B

Bo-BTOpHIX, BBICOTA Pa30MBAET NPAMOYTOJLHEIN TPEYTOJbHUK
Ha ABa NPAMOYIOJbHBIX TPEYTrOJbHHKA, KOTOPbIE ITOJOOHEI APYT
APYTY, TO €CTh HMEIOT OZUHAKOBYIO (hOpMY, HO pa3Hble pasMephl.

IIpuueMm aTH ABa TpeyroJbHUKA IIOJOOHEI HE TOJNBKO APYT APY-
Iy, HO 4 60JIBIIIOMY TPEYTOJBHUKY TOXKE.

Hy, 1 B-TpeTbHUX, GUcCCEeKTpHCA ABJSETCA HE TOJBKO OHMCCEK-
TPHCOH CaMOro TpPeyroJbHHKAa, HO U OHCCEKTDHUCOH MaJIeHbKOI'O
TDPEyroJIbHUKAa, OrPAHNYEHHOT0 MeAuaHo#i u BoicoToi. ITonpo0byii-
Te CaMH IIOHATH, IOYEMY TaK IIOJIy4aeTCH.

C

= M L H B

Vxe sTHX, BechMa HerJqyOOKHX, 3HAHHH O IPAMOYTOJLHOM
TPEYroJbHHEKE JOCTATOYHO, YTOOR! YCIEIIHO pelliaTh MHOTHe 3a-
nauyu 6a30BOro ¥ NpodHILHOTO 3K3aMeHa.
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3anaua 119. B rpeyroanauke ABC yroa A paseH 30°, CH — BHI-
cora, yroa BCH pasen 22°. Haitaure yron ACB.
C

A B H
Pewenue. Tpeyronbaux ACH nonay4ymica IPAMOYTOJbHBIN.
Cymma ero octpeix yriioB CAH u ACH pana 90°, a ostomy
yroa ACH pasen 90° — 30° = 60°. Temepsb JIerko HaWTH yroJ
ACB: 60° — 22° = 38°.
Omeaem.: 38°.

3anaua 120. B tpeyronsauke ABC yroa ACB pasen 90°, yron B
paBeH 58°, CD — meaunauna. Haiigure yroan ACD.

C

A D B

Pewenue. MBI IOMHHM, YTO MeJNAaHA, IPOBEJeHHAA K I'HIOTE-
Hy3e, pa30uBaeT TPEyroJbHUK Ha IBa PABHOOGEAPEHHBIX Tpe-
yroasHuKa ACD n BCD. CinepoBaTenbHo, yroa BCD paBeH yr-
ay CBD, 1o ectp Takke 58°. 3uauur, yroa ACD paseH
90° — 58° = 32°.
Omeem.: 32°.

3amaua 121, OguH U3 yIrJI0B IPAMOYTOJILHOTO TPEYrOJbHUKA PABEH

29°. HaiimuTe yroj Me)Iy BBICOTOH M OHCCEKTPHCOM, IIpOBe-
JeHHBIMH U3 BePIIINHEI psAmoro yria. OTeer gaiiTe B rpagycax.

C
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Peuwenue. 29° — 370 MEHBIIIUH U3 OCTPBIX YIJIOB, TO €CTh YIoJ
A, ecau cynutsh no pucyaky. Ho torma yron BCH taxaxe 29°,
¥Yron BCD paBen 45° xak moJioBHHA IpsaMoro yria. Ciaemosa-
TeJbHO, UCKOMBIH yrosa mexxay CH u CD paBern 45° — 29° = 16°,

Omeem: 16°.

Teopema lNudaropa

MaremaTtuk u uctTopuk marematuku Ipuk Temnsn Bensr nucaur,
uro IIudarop — Ha AeBATH JeCATHIX BBIAYMKA U TOJBKO Ha OXHY
AecATyIo peajbHOCTh. Kak 661 TaM HM OBLJIO, COBpEMEHHBIE UCCJIe-
JlOBaTeJU CXOAATCS B TOM, uTo TeopeMoit Ilndaropa mur o6sa3anb
nudaropeiinaM — HEKOTOPOM MOYTH TAHMHOH JIOXKe, UJIEHH KOTO-
poM 3aHHMAJINCh STUUYECKUMH, MHUCTHKO-MaTEMAaTUYECKUMU CIIe-
kynanuamu. IludaropeiinaM HpUOHUCHIBAIOT JO3YHT «BCE €CTh
yucao». Ilpu stom mox umciaom Iludarop u ero mocjegoBaTeau
IIOHUMAJIU cyry6o IieJible Yncjia ¥ UX OTHOILIEHUA, TO eCTh Apobu.
MosxHO ObL10 TpeAcTaBUTH yauBJaeHUe Iludaropa niu Koro-to U3
€ro mocJieoBaTesel, Koraa oH OOHapy»KWJI, YTO AUAroHAJIb KBaj-
paTa coO CTOPOHOM 1 B 9TOM CMbICJIe HE BBIPAXKAETCA YU CJIOM.

MoapobHo 3toT dhakT obcyaaeTcs B cnpaBodHWKe. Tam Mbl Hapyliaem gaHHoe
CNOBO W BCE Xe A0Ka3biBaeM, YTO AWaroHanb Keajpara, paBHas J2 , He BbIpa-

»aeTcs apobbio.
1 — uwmcao

o
$
O
&

‘Q’Q)

Yousaenue nugazopeiiyes

Yro ke yreepakgaer reopema Iludaropa? Eciu ME 3HaeM Ka-
TeThl @ U b IPAMOYTOJILHOTO TPEYroJIbHUKA, TO MOXKeM HaliTh ru-
[OTeHy3Yy ¢ U3 paBeHcTBa ¢ = a? + b2,
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c
c=vVa® +b?

okasareJncTBO Teopembl IImdaropa MBI NpUBOAUM B CIIpa-
BOUHHKE.

HasepHoe, 3TOT QaKT AeiicTBuTeabHO 00Hapyxuia [Iudarop nin
KTOo-TO U3 nudaropeiities. OQHAKO U3BECTHO, YTO 3a40JIr0 A0 nuda-
ropeiiues Teopema Iludaropa 6e3 BCAKOro JOKa3aTeJIbCTBa UCIIOJb-
30Basiach B CTPOMTEJIbHBIX paboTax. Hampumep, fJist Toro, 4Todsl 10-
CTPOUTD IIPAMOI1 YIroJl, ApeBHEErUIIETCKHE CTPOUTEIN MCIIOJIb30BANH
fedyeBKY, pasdONTyYIO y3eJaxaMu Ha 12 paBHBIX OTpe3KoB. Eciu BOUTH
B 36MJIIO KOJIBIIIKK TaK, YTOOBI MOJYIHIICA TPEYTOJIbHHUK, Y KOTOPO-
ro CTOPOHHI 3, 4 M 5 TAKUX OTPE3KOB, TO IOJYYaETCA NPAMOYTOJIb-
HBIA TPEYTOJNBHHK, 4 3HAYKUT — HPSAMOIi YTOJI.

Hocmpoeuue NPpAMOZO Yyeaa HA MECMHOCMU C NOMOULbIO
ezZunemcKozo mpeyzoibHuKa

Buaumo, uz-3a apesHei NpakTHKKW C y3e/IKaMu TPeYro/ibHWK o cTopoHamu 3, 4, 5
HasblBaloT erunetckuM. Ho TakoH TpeyronbHWk He ofuH. Ecnu cTopoHbl npsamo-
YrONbHOMO TEPYrONbHUKA BbIPXKEHBI TPEMA LE/bIMK YHCNAMH, TO TaKyiO TPOUKY
uMcen HaabiBaloT nucaroposoit Tpoikoi. Mudparoposbix Tpoek GeckoHeuHo
mHoro. Mepeas, kak Mbl 3Haem (3, 4, 5). Bor ewe: (5, 12, 13) wnu (8, 15, 17).
Ectb cnocob nonyuutb niobyio nucbaroposy TpoiKy. Bosbmem kakue-HWOyab
uenbie uucna n u m (nycte m > n). Yucna m? — 2, 2mn w n* + n* obpasyioT nu-
tharoposy Tpoiiky. Ecnu, Hanpumep, n = 1, a m = 2, To nonyyaem: n? — F =
=4-1=3,2mn=2-2-1=4um*+ =4+ 1=5. B kauecTse pa3sneueHns
nonpobyite nogobpartb m U n ans nucbaroposbix Tpoek (5, 12, 13), (7, 24, 25)
u (20, 21, 29). MoxHo HaWTH obuit cnocob.
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ABa Ba)xkHbiX (hakTa

W3 Teopemsr Iludaropa Jerko BLIBECTH BaskHbIe CBOHCTBA paB-
HOCTOPOHHEI0 TPEeyroJbHUKA M KBaJpaTa, KOTOPbie OYEHbL YACTO
[10J1e3HEI IPU pellleENH 3agau. Ecau ux MOMHUTEL, TO HA 9K3aMeHe
MOYKHO COKOHOMHUTE HECKOJIBKO JParoleHHbIX MUHYT.

1. Eciu cTopoHa paBHOCTOPOHHEIO TPEeYroJbHHKA PaBHA @, TO

J3

ero MegunaHa (0ucceKTpHCa, BLICOTA) paBHA avs , a IIJIoIaab paB-

2
a @ Jé_

4

a
z\@ a a\/§
s=4
aV3 4
2

2. Juaronanb KBagpaTa B J2 pas JJIMHHee CTOPOHbI KBaZpaTa.,

CBa3b MeXXAly CTOPOHAMH W YIN1aMH B TPEYrofibHHKe

A 4TO JesiaTh, €CJH TPEYroJbHUK He NMPAMOYTOJBLHBLIA H He
paBHOCTOpPOHHMIT? KaKkue coOTHOIIEHUA BepHBI AJIid JIOGOro Tpe-
yronsauka? Hanpumep, meopema Kocurycos:

c®=a®+b*-2abcosC .

Ecin BHMMaTeNBHO IIOCMOTPETH HA 3TO PABEHCTBO, TO MOXKXHO
3aMeTHUTh, YTO OHO MOXO0Ke Ha Teopemy [Iudaropa, TOJIBKO B KOH-
Iie 1o0aBJAETCA elle OLHO cjaraeMoe ¢ KOCHHYCOM, KOTOpPoe BO3-
HUKaeT Toraa, kKorza yroa C He npsamoii. TeopemMa KOCHHYCOB
«peaju3yeT» NPHU3HAK paBeHCTBA TPEYIOJbHHKOB «II0 ABYM CTO-
POHaM M YIJIy MEXAY HUMHU». EcJH JBe CTOPOHEI H YIoJ MeXIy
HHUMH U3BECTHHI, TO OAHO3HAUHO BBIUHUC/IAETCA TpeThsda CTOPOHA.

IJTa Xe caMaA TeopeMa KOCHHYCOB «OTBeUaeT» M 3a NpPH3HAK
paBeHCTBa «II0 TpeM cTopoHam». Ecau MBI mepenuiieM GopMyJy
vHaue:
a’+b>-c*

2ab

cosC =

’
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TO OHA TOBOPHT, UTO €CJIM €CThb TPH CTOPOHBI, TO JIETKO HaWTH
yroJi.
3amaua 122. B tpeyronbauxe ABC n3BecTHH cTOPOHBI AB = 12,
BC =10 u yron B pasen 60°. Haitgure cropony AC.
A

B 10 C

Yras3anue: HaIPAMYIO IPUMEHAETCHA TeOpeMa KOCUHYCOB.

A ecTb 1M TeopeMma, «OTBeUalIllafg» 3a BTOPOH NpPU3HAK pa-
BEHCTBaA TPEYTroJIbHUKOB — IIO0 CTOPOHE U JABYM IIPHUJE)KAIIUM yT-
nam? Ecte. Teopema cuHycoB:

a b _ ¢
sinA sinB sinC’

Ecnu u3BecTHA CTOpOHA @ M ABa KakUX-HUOyAb yria (a 3Ha-
YUT, ¥ BCE TPH), TO U3 IIPOIIOPLMif MOKHO HANTH APYrue CTOPOHBI.

3agaua 123. B tpeyroapauke ABC usBecTHa cTopoHa AB = 12,
yroJa B paseH 60°, yroa C pasen 45°. Haiigurte cropory AC.
A

12

60° 45°
B c

Yrkasanue: HAaIpAMYIO IPDUMeEHsIETCA TeopeMa cuHycoB., 13 pa-
AB  AC

- - HYJKHO BBIPa3uTh CTOpOoHY AC.
sinC sinB

BEHCTBa
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TpuaHrynauua B reope3suu u kaprorpacuu

HaBepHska Bbl BUAEJM B KHUTax usobpakeHus reorpapuye-
CKMX KapT, COCTaBJIEHHBIX HECKOJILKO BEKOB Hasdax. OHHM Ipous-
BOJAAT BHeYaTJIeHHe XYJOXKEeCTBEHHBLIX IIIeleBPOB, HO, BMECTE C
TeM, BPAJL JH KTO-TO OyJeT CIOPHUThL, UTO OPHUEHTHPOBATHCH IO
9THUM KapTaM HeJlb3s: TOUHOCTH U300paKeHua Ha 9TUX KapTax Jo-
BOJIBHO HU3Kas. TaKk npOUCXOAUT, BO-IIEPBBIX, OTTOTO, YTO JPEB-
HUe KapTorpadsl IPUMEHAJH HeNPUBbIUHbIE HAM IPOEKIUH (CIIO-
coObl U300parkeHUs BBIMTYKJIONW MOBEPXHOCTA 3eMJIM HA IJIOCKOM
aucre). Beas coBpeMerHbie KapTorpaduyecKue IpPOeKIuU MOSIBU-
Jucs Tosipko B X VIII Beke.

A BO-BTOpBIX, 0U€Hb MHOI'O UCKa)XeHui. Be/ib HempocTo Hapu-
COBaTh TO, UYTO He BUAMIIE. Hy Kak ApeBHU# KapTorpad MOr TOYHO
un3obpasutb MockBy unu EBpony? OH Ke He MOI' «PHCOBATh C Ha-
TYpbI» — JAJIAA 3TOTO HYXKHO OBbLIO MOAHATHCA BBICOKO HaJ 3eMJeid,
4TOOBI YBUJETh CBEPXY GOJIBLHION yUYacTOK M TOUHO IIEPEHECTHU ero
Ha Kapry. [locmorpuTe Ha kKapty Poccuu, uagaHuyo B 1614 roay.
Bpsan nu rakywo crpanuyio dopmy Kacnuiickoro mopsa uiau Konb-
CKOT0 TOJIYOCTPOBA MOXXHO O0BSCHUTH TOJBKO HEIIPHBBIYHOCTBIO
IIPOEKIIHH.

Kapma Poccuu, uzdannas 8 Amcmepdanme 6 1614 200y
no uepmencam, cdesrantoim 8 1605 200y @edopom Bopucoguuem I'odyHosbim —
PYCCKUM Uapem u no COBMeCmUmMenscmsy — Kapmozpagom

Tem He MeHee B XIX BeKe MOABJAAIOTCA BeCbMa TOUHLIE KAPThL
DOJBIIMX NPOCTPAHCTB.
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Kapma Poccuiickoit Hmnepuu, 1914 200. Kapmozpagp
IO.M. IlTokanvckuii

Kak ke kaprorpacdsr XIX Beka HayuYHUJIHNCh CO34aBaTh TOUHbIE
KapTtel? Beab y HUX IO-IIpeXHeMy He ObLIO HH CAMOJIETOB, HU Ja-
JKe a3poCTaToB, YTOOHI JeJiaTh a3pO0POTOCHEMKY .

Ha nomorns mpuinm mKoJbHBIE TEOPEMbI KOCUHYCOB M CUHY-

coB. Eme B XVI Beke O6b11 mpuAyMaH METOJ, TpnaHrynﬂn;nn*. Upes
oueHb npocta. Hy»>KHO mIoCTaBUThL MHOT'O TPUAHTYJIAIUOHHBIX BbI-
meK (MmpuzoHomempuiecKux 3HaK08) TaK, YTOObI ¢ KaXXA0H BBIIIIKA
ObL710 BUZHO cocefHUe. B KauecTBe IPUPOAHBIX BHIIIEK YA0OHO HC-
IIOJIb30BATH BEPUIMHBI I'OP WJIM COIIOK, HITHUJIH GallleH UM 1lepKBeit.

Tpu BbIIIIKK 00pas3yloT TpeyroJbHUK. MeXIy HEeKOTOPLIMU
BBIIIKAMY PacCCTOSIHME MOMKHO H3MEPHUTH HeNOCpPeACTBEeHHO.
A rjaBHOe — CTOA Ha BBIIIKE, 'eOJEe3UCT MOXKET U3MEPHUTh YroJ
MeXKIy HalpaBJIeHUSMH Ha JiBe coceHNe BeImKH. Takum obpasom,
CTOPOHBI HEKOTOPBIX TPEYTrOJBHUKOB M YIJIBI B HUX U3BECTHBI TOU-
Ho. Teneps ¢ IOMOILBIO FEOMETPHUH MOXKHO BBIUMCJIATEL APYTHUe CTO-
POHEI U yIJbl. A 3Had UX — AaJjblie U Aajabine, Tak Bca MeCTHOCTD

*
TpuaHryIanud NepeBOANTCA KaK pa3biueHKe Ha TPeYTOJbHHKH.
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TIOKPBIBAETCA CEThIO TPEYTOJbHUKOB, PO KOTOPBIE M3BECTHO BCe.
Tenepsb ocTaeTcs IPUBA3ATh K 3TOU ceTKe Geperosbie JUHUH, JOPO-
ry, 3gaHua. Hanpumep, ecnu HY»XHO 3HATH TOYHBIE KOOPAWHATEI
ZloMa, NOCTATOYHO U3MEPHUTE yIVIbl MeXKIy HalpaBJIeHHUAMH OT JTO-
ro [oMa Ha ABe-TPH BHIMIKH. Eciy KOOpAMHATHI BHIIIEK YiKe M3-
BeCTHEI — JaJIbIIe J€JI0 TPUTOHOMETPUUYECKUX BEIUMCIICHUIA.

CkasaTh JIeTKO. A BOT cejaTh... Ha caMoM jeJie TpeyrojbHH-
KU He Jie)KaT B OQHOH IJIOCKOCTH, a CJIeAYIOT H3BMEHUYNBOCTH peJib-
eda, 3abupasch B TOPHI ¥ OMYCKAACH B YIIEJbsA U A0JUHEI. Tpuan-
r'yJAApOBaTh MOPSA TOXe HEeIIpoCTO.

Tpuaneyasyus mecmruocmu. Hamepas paccmoanus om o0Hoil
8bluiku 00 Opyzoil U Yyzabl MeXcdy HANPABAEHUAMU, MOKHO NOCMENEHHO
onpedenumbs KOOPOUHAMYL 8blUlEK, A 3amem — 1100020 o0sexma
U HaHecmu 8ce Ha Kapmy

AT

P e
VL, T \‘ﬁm
SR 2

S

Cucmema mpuzonomempuueckux snarxoe 6 Mocree
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TpuzonHomempuueckue 3Haxu. Hx coxpanuioce MHOZ0

CoBpeMeHHBIE METOAbLI KapTrorpaduy OCHOBaHEI Ha aspo- H
KOCMHYECKO! cbeMKe. Kaszasmoch Obl, 3HaUeHHEe IeOMeTPUUYECKHUX
MeTOJI0B B KapTorpaduu CHU3NJIOCh, & TeOMeTpUs NOUYTH IepecTa-
Jia 3aHUMaThCcA U3MepeHnAMHU MecTHOCTU. Ho HelaBHO MOABUJINCH
rJIo0aJIbHBIE CHCTEMBI ITO3UIMOHMPOBAHUSA C IIOMOIIbIO CIYyTHHU-
koB — GPS, I'JIOHACC. ! reomeTpusi CHOBa BepHYyJIach K CBOEMY
IepBOHAYAJILHOMY 3aHATHIO — H3MEPEHUIO 3eMJIN.

CnyTHUKOBas HABUTAIlMA OUEHb IOX0XKA HA TPUAHTYJIAIUIO.
Pouib BhIINIEK UTPAIOT CIIYTHUKHU, & PACCTOAHMSA OT HUX BAIll HABU-
raTop BBIYHMCJISET II0 BpEMEHH, B TeYeHHe KOTOPOr'o PaJuOCUTHAJ
HaXOJUTCS B IYTH OT COYTHUKA K BaM. HaBUTraTop JOJI’KeH 3HATH
abCcoIOTHO TOYHOE BpeMA B TOUYKe, IJe HaXONUTCHA OH caM, IOJIy-
YUTh aOCOIOTHO TOUHOE BpeMs M KOOPAMHATHI KaXKJ0r0 CIYyTHUKA,
ydyecTh Pa3HHUIY BO BPEeMEHH MEXJAY BCEMM TOYKaMHU M BCe IIO-
IIPaBKY, BO3HUKAIOIME B CBSA3M C HEPABHOMEPHOCTHIO BpAIlleHUS
3emuu, BausgHENEM JIYHbBL ¥ T.II. A 3aT€M — BBIYUCJIUTH BaIlll KOOD-
IWHATHI ¥ IIOKa3aTh Ha 3KpaHe. UTOOBI Bce 3TO CTAJIO BO3MOXKHBIM,
TpebyeTcs oueHb TOYHAS CUCTeMa N3MepeHusA BpemeHU. (CM. ouepk
0 TOM, YTO Takoe YHuBepcaibHoe BpeMsa UTC Ha cTp. 22.)
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TpeyronbHuKH
M YeTbipexyrosibHHKKH B MEXAHHKeE

XectkocTb TpeyronbH1Ka

OaHO U3 3aMeYaTesIbHBIX CBOMCTB TPEYyroJbHUKA — €ro je-
cmKocms — I10JIE3HO B TEXHUKE M B CTPOUTENLCTBE. YTO 3HAUUT
KECTKOCTh TpeyroabHUKA? IloMHUTe nmpuM3HAK paBeHCTBa Tpe-
YTOJIBHHUKOB 10 TpeM cTopoHaM? OOBIUYHO OH BBITJIAAHUT TaK: €CJaU
mpu CmOpOHbL. 00H020 MPEYzOAbHUKA COOMBEMCMBEHHO DABHbL
mpem cmoporam dpyz020 mpeyzoibHUKA, MO MAKUEe MpeyzobHU-
KU DABHbL.

9TO MOXKHO cHOPMYJIMPOBATL KOPOUe: eclu Yy 08yx mpeyzonp-
HUKO08 CMOPOHbL PABHbL, MO MPEY20LbHUKU 00UHAKO0BbL.

Wau coBceM KOPOTKO: CMOPOHbL MPeyzoabHUKA onpedensiom
€20 popmy. ITO O3HAUAET, UTO TPEYTrOJLHUK HEJIb3A CJIOXKUTh U
COTHYThH HJIH eIlle KaK-To Je(pOpMHUDPOBATh, He U3MEHHB €0 CTOPO-
HbI. YeTHIPEXyTroJbHUK MOJKHO, a TpeyroJbHUK HeT. Ha pucyHke
NMOKAa3aHO, KAK KBaJPaT CKJAALIBA€TCHA, & CTOPOHBI IIPH 3TOM He-
BpeaguMbl. C TpeyroJbHMKOM TAKOTO He cJejaelllb, He II0BpPeAuB
CTOPOH.

Keadpam moxcHO ca0xuMDb,
npu 3mom CmoOpoOHbL OCMARYMCA NAPAAAEAbHBIMU

Ecau TpeyroJbHHK CAeJIaH U3 CTAJbLHBIX MPYTOB, TO, KOHEYHO,
MX MOHO COTHYTb, U BECh TPEYrOJbHHK TOXe corHercs. Ho ans
aToro Tpebyerca Goablias cuyia. Eciin Hy;KHO IOJTyYUTh TPOYHYIO,
HO JIETKYI0 KOHCTPYKIIHIO, €e [eJIal0T B BUAE CePHH TDPEYTOJILHHU-
KoB. Takue KOHCTPYKIMM HHOrja HasbwiBalioT depmamu. Ha pu-
CYHKAaX >KeJIe3HOAOPOKHEIH MOCT M NOABEMHBIN KpaH. Buaure
¢thepMBI U3 TPEYroJbHUKOB?
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Jlake B OOBIUHBIE KPOHIITEHHEI AJIS TOJOK OOGEIYHO H06ABIAIOT
IepeKJagHHy TaK, YTOGBI IOJYUHJICA TpeyroabHUK. Takasa mepe-
KJIaAWHA Ha3pIBaeTcA yKocuHOM. MHOra ee gesaoT IpUYyAJIHBOMI
tdopMbI, HO BCe Ke TJIaBHOE — IIOJIYUHUTE TPEYTOJbHHUK.

Duzypran YKOCUHA U NOJLYHUSULLECA MPEYZOLbHUKL,

daowue Hecmrocms

Moknaaucrtoctb napannenorpaMmmoB

CaoiicTBa napaasenozpamma TOXKe
UHTEPECHBI C TOYKHU 3PEHUA MEXaHHUKH.
Ho eciu 11eHHOCTb TPEYrOJILHHUKA B KECT-
KOCTH, TO IIapajulejiorpaMM WHTEpeCceH
KakK pa3 6Jiarogapsi CIioCOGHOCTU CKJIAIBI-
BaThCA. ITa CIOCOOGHOCTh MHOIAA IIPUBO-
INT K TOMY, YTO HOMKKH CTOJHKA IIOATH-
0al0TCsA B CAMBIN HEIIOAXOAAIIIMIA MOMEHT.

Ho «maTkocTh» mapaJiiesiorpaMMa
MOXKHO IPMMEHATH C MMO0JIb30i1. Eme B 10-

Xopowo 6udnb. mpu
napaanenozpamma

3alIpOIIJIOM Be€Ke NPUAYMAaHbl HIapHUPHBIE MEXaHHU3MBbI C IIapaJ-
JejiorpaMMoM B ocHoBe. Eciu ogHa CTOPOHAa IapaJijejiorpamMmmMa
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3aKpelJieHa rOpU30HTAJIBHO, TO, KaK HH CKJAAbIBATD IIapaJLjiesio-
rpaMM, IIPOTHBONOJIOXHAA CTOPOHA TaKiKe OyAeT ropu3oHTAJIbLHA.
9TO CBOWMCTBO NMPUMEHAETCS B PasHOOGPA3HBIX MOJABLEMHBLIX MeXa-
HHU3MaX, I/ie BA’KHO He YPOHUTD I'Pys.

Kax 6b. smom nodsemrux Hu dauzan cmpeny 8 pasHvie CMOPOHbL,
N0 AIOLbKU OCMAHENCA 20DUIOHMAILHBIM

CaMmblil nos1e3HbINA U3 ITUX MEXAHU3MOB, HABEPHOE, — 3TO Me-
XaHHU3M CTOJIMKA, KOTODHIM BCTPOEH B CIIMHKY CaMOJIETHOTO Kpec-
Ja. Ecoiu Obl He OH, TO Ha CUASAIIETO C3a4H IACCAMKNPA BRLIJIUBAJICSH
Ob1 KOoe KaKIblil pa3, Korga CUAAINK BIepeAd 3aAyMai Obl OT-
KUHYTHLCHA B KpecJe.

Pom6 — TOoKe mapasiiesorpaMM. ¥ HEro paBHBI BCe YeThIpe
CTOPOHBI ¥ AMATOHAJIU NTePNIEeHAUKYIAPHHI.

IIpamoyzonvHuK — TOXe MapajIeJorpaMm. ¥ Hero AMaroHa-
JIU DaBHEHI, & BCe YIJIbI IPAMEIE.

Keadpam — ogHOBpEeMeHHO IIPAMOYT'OJbHHUK ¥ pOMG.

Kak npaBunbHO nocTtpouTtb capan?

KoMy 13 B3pOCJIBIX MY>XXUUH HE NPUXOAUIIOCH CTPOUTE y cebs
Ha yyacTKe capail unu HaBec? EcaM ydJacToK ecTb, TO MPUXOAHU-
Jock. I'JlTaBHOe — mpaBUJIbHO HadaThb. OOGBIYHO KOHTYPBI OyAyIei
TMOCTPOMKH HAMEUAaIT C IOMOIIBI0 KOJIBIIIIKOB U BepeBoueK (Jay4-
1IIe HCIIOJIb30BATh HEPACTAXKHMYIO BepEeBKY M3 TOJIM3THUJIEHOBBIX
BOJIOKOH).
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IIpeamnosiokuM, YTO MBI XOTHM BO3BECTH capail AJIMHON 5 M U

mwupuHOH 3 M. OTMEPHTH ¢ MOMOILLIO PYJIETKH HYYKHBIE OTPE3KH
BepPeBKU HecJ0)KHO. HecoxxHO BOMTH KOJIBILIKK. B peaysbrare 1mo-
JydaeTcA UYeThIPDEXYrOJIbHHK. [[Be MaJjible CTODOHBI II0 3 M, JIBe
6osibIIie — IO 5 M. ITOr0 AOCTATOYHO, UTOOBI YTBEPIKAATD, UTO MBI
noJTyuuJau napajuieaorpaMm. Ho Beib HaM HYKeH IIPAMOYTOJIbHUK.
Kak o6bITh? Kak oTMepuTs mpsamoit yroa? Mbl 3HaeM HECKOJIBKO
CBOHCTB pasdHbIX GUTYD, KOTOPBIE MIO3BOJIAT HAM 3TO CAeJaTh.

1.

Erunerckuit TpeyrossHuk? (CMm. «IIpAMOyrosbHBIA Tpe-
yroabHUK» Ha ¢.73). Ho 3mech KpoeTcss HeIpelBUACHHASA
TpyAHOCTh. QUueHb HEIIPOCTO 3aBA3aTh Ha BepeBKe 12 y3eJKOB
Ha a6COJIIOTHO OAMHAKOBOM PacCTOSHUM APYT OT Apyra. Moxx-
HO TMOIpo6OBaTh HABA3LIBATHL Y3eJKH, CAeJaHHblE U3 APYIoi
BepPEeBKH, UJH ellle Kak-To. CI0XKHO...

2. IlepneHAUKYJIAPHOCTS AuaroHajeir pom6a? MoXKHO caenaTh

60JIbIION pOMO H3 YeThIpEeX OAMHAKOBBIX IIJIAHOK K 3aTEM...
Ky/Za-TO eTro NIPUKJIAALIBATE... CJI0KHO...

PaBHble guaroHaju npsamMoyroabHuKa? OTauuHbil cmocob.
BooGOie muuyero xurporo He Hy»kHo. CHauaja BOTKHEM KO-
JIBIIIKY B 3€MJIIO, YTOOBI MOJIYYHJIUCH IIPUMEPHO NpPAMBIE YT-
asl. Tenepr HaTsiHeM ABe AHUAroHaJH U OyAeM HEMHOIO mepe-
CTABJATH KaKWe-HUOYAb ABAa MPOTHBOMOJIOMHBLIX KOJBIIIKA,
JoOuBasch PABEHCTBA 3TUX AuAaroHajeil. 3a ABe-TPH IOMBITKHA
Jo0beMeA O4eHb XOpouIed TOUHOCTH.

MorxHO nomo#TH K Aeay «ellle 6osiee HayuYHO». TeopeMa Iludpa-

ropa roBopuT (IIpOBEPLTE), UTO Y IPAMOYTOJBHUKA CO CTOPOHAMU
5 1 3 M KajJasa AUArOHANb JOJMKHA PABHATHCH 5 M 83 cm. Eciu
OTMEPUTh BePEBKY TaKOH AJMWHBI, TO CHAYAJIA MOMHO Pa3METHUTh
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IpAMOYTOJIbHBIA TPEeyroJbHHUK, a YK€ 3aTeM IOCTPOUTH ero X0
NIPAMOYTOJbLHMKA, BOMB yeTBepTHIM Kojbliek. Ilocsie aToro BTO-
pas AMaroHaJib TOXe JOJIXKHA IoayduThes 5 M 83 cMm. OauH U3 aB-
TOPOB 3TOM KHHUI'M Ka)XABIA pad ybexaancs, YTO 3TO HE TakK.
B 'XMB3HM KOJBINIKK, BEPEBKH M PYJETKHM He XOTAT Ccpa3y HOAYHU-
HATbCA reomerpuu. Tpebyercsa HacroiumBocTb. OGBIYHO NPHXO-
OUTCA H OTMEPATH, H BLIDABHUBATH, ¥ BCE 3TO HE 110 OAHOMY paay.

Tpaneuus pynur

Tpaneyus He TPEYTOJbHHUK: KECTKOCThIO He oTanyaercd. Tpa-
nenusi He mapajuieJIorpaMM: He COXPaHAET NapajjelbHOCTb CTO-
poH. B nenom Bce mnoxo. Ho Tpanmenmus okasanack He3aMeHHMa
B OAHOM BayKHOM MeXaHU3Me.

Bce 60s1ee-MeHee MOHUMAIOT, KAK aBTOMOOHJIb IIOBOPauYMBaeT.
BopuTtens KpyTHT pyJsb, HepefHHe Kojeca noBopauuBamoTcia. U
BCe NPOUCXOAMUT TaK MATKO U JOBKO... Ha necke ocTaroTca dyeThIpe
YeTKHUX KpacuBbIX ciefa. Ho, mocMoTpeB Ha 3TH Cilefbl, IOHEBOJIE
3agyMaeniscsi. Beab ecii aBTOMOGU/IL IOBOPaYMBAET HAIPaBoO, TO
IIpaBoe KOJIECO eleT 10 OKPYKHOCTH MeHBIIIEro paguyca, 4eM JIeBoe.
A zajHue Kosleca ToXKe elyT 10 KAKHUM-TO CBOUM OKPY KHOCTSM.
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M xopomo 6n110 GBI, YTOOB! BCE OKPYKHOCTH HMeJM OOIIHit
IIeHTD, a HHaYe KaKHe-To KoJieca HaYHYT IIPOCKAJIb3bIBATh, PE3U-
Ha OyJgeT ropernb, METaJJI — JIOMAThCHA, MAlllMHA — AEPraTbCA...
Kax xe Bce aTo obecrieunts? M BOT 3fiech IpUrogHIHNChL CBOMCTBA
Tpalmenui.

B pyneBoM MexaHH3Me aBTOMOOHKJIA YeTHIPE OCHOBHBIE HETAJIH.
TonbKko OHM 00pPA3YIOT He mapaJLIeJorpamMM, a Tpanenuio. Tpame-
nusa nogobpaHa Tak, uToGbl NpH IIOBOPOTE BCe KOJleca OKasblBa-
JINCH IIOJ HYXKHBIMHM YIJIAMH M OCH BCeX 4YeThIpeX KoJieCc ObLIM OBl
HaIlpaBJIeHbI B OOHY TOUKY — IEHTP IIOBOPOTA.

Cxema pabomut pyneaoil mpaneyuu. A6momobu.lb nogopaiusaem Haieso.
Yeon nosopoma nesozo koseca 6oavule, HeM npasozo.
Ecau nosopom npaesiii, mo ece naobopom

Korpa-1o pasHbiM-gaBHO aBTOPbl y4eOHWUKOB NO reoMeTpUH NpeKpacHo NOHWMa-
NY, 3a4eM HYXKHbI 3HAHWA O TPaneuHH WAK NapannenorpaMmMme, HO CUHTaIIH, YTO
pacckas npo aBTOMOGH/IM U NPAMOYroNbHbBIE Capan — He AeNO WKONbHbIX yueb-
HukoB. HaBepHoe, 3pA oHM Tak cuutand. MatematHyeckas cocTaBnflowas Ha-
LUEN XHU3HK BeNWKa U yAUBUTENbHA, HO He OYeHb 3aMeTHa. A pa3se MOXHO C WH-
TepecoM M3yyaTb TO, OT 4ero He BUAHLIb HW NOAb3bl, HU PafocTH?
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Fnasa 5. MNIOWAAU U OB BEMbDbI

Mnowapau puryp Ha knetuarok Gymare

Ecaun durypa ycrtpoeHa He OueHb CJIOXKHO, TO HAUTH ee ILIO-
Iagb 4acTo yJaeTcs, NOCTPOHB IMOAXOJAINHE BCIOMOraTeJbHEIE
¢urypri. Hanpumep, yao0HO HCHONB30BATL IPAMOYTOJIbHUKH
HUJTH IPAMOYTOJbHBIE TPEYTIOJBHUKH,
3anmaga 124. HaiiguTe miomanb TPEYroJbHUKA, M300paKeHHOro

Ha KJeTtuaToit 6ymare.

] 1]]

Pewenue. 1-ii _cmoco6. IloMecTuM TpeyroJibHUK B IIPSAMO-
YTrOJIbHUK, HaDUCOBAHHBIN 10 KJeToukaM. Ilosyuaercsa KBaj-
par 5 x 5. Ilnomaaes KBaJgpaTa HATH HECJOXKHO: D § = 25. Te-
nepb HY)KHO yJaJUTh ABa JIMIIHUX TpeyrojbHUKa. Boabuioi
TPEeyroJbHUK — DOBHO IIOJIOBMHA KBajpaTa. Ero miomans
25:2=12,5. MaJyileHbKHiI1 TPEYroJbHUK — POBHO II0JIOBUHA
IPSAMOYTOJILHHKA, b x 1. 3HAaUYuUT, ero mwiomass passa 5 : 2 = 2,5.
Beruuraem sTu miornanu us 25:

25-12,5-2,5=10.
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2-if ctocob cOCTONT B TOM, 4TOOBI BOCIIOJIL30BAThCA (hopMyioi
1
S=Eah, rie a — Kakafi-To CTOpPOHa, a h — BbICOTa, IpOBeE-
JeHHad K 9TO# cTopoHe. Ecan NpuHATH BePTHKAJIBHYIO CTODO-
1
HY 3a a, noaydaeM: a =4, h = 5. [Inomaas paBHa 5-4-5=10.

Omeem: 10.

3amaua 125. ITonpoOyiiTe HaWTH MIOIIaAL TPEYroJbHHKA JOCT-
pauBaHHEM A0 IPAMOYTOJLHHKA H 0TOpachIBAHHEM JIHIIIHETO.

3agaua 126. HajiguTe nionagb 4eThlpeXyTrOJbHUKA.

a0
N

>
N
\

lcm
Yiasanue. MOXXHO ZOCTPOMTH OO IPAMOYIOJBLHHKA H 3aTeM
«BBIKMHYTH 4YeThIpe JHMINHUX KYCKAa», a MOMKHO YeThIpex-
YTOJIbHHUK OJHOI NOPHU30HTAJMbHOH JIMHUEH pasaesiUThb Ha ABa
TPeyTroJbHUKA, IJIONMIAAH! KOTOPHIX NMOCYUTATh HecJioxKHOo. ITo-
npoOyiiTe oba crocoba.

Haiitu niomazgb Gurypsl MoKHO, KaK IIPABUJIO0, HECKOJbBKUMU
crioco6aMu. ITo yaIo0HO A mpoBepku. Eciu [Ba WM TpH croco6a
JlaloT pa3Hble Pe3yabTaThl, HY’KHO MCKATh omuoKy. Ho rmasaoe —
MIPHUKHIKA.
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Bor 3HameHuTas 3agava-myTKa. 3ajgayy NpUAyMaJ H3BECT-
HbIA aHrIuickuil MmaremaTuk Yapsss JlrorBumxk Joaxcon. Bosee
HIMPOKO OH u3BecTeH Kak JIpomc Kappossn — aBTOp CKa3ok
«Amuca B CtpaHe uygec». [IBa ofMHAKOBBIX NIPAMOYTOJbHEBIX TPE-
YroJbHUKA CJI0XKEeHbI M3 OfMHAKOBBIX ¢uryp. Ho Bo Bropom ecTs
«JINIIHAA» KJIeTKa. Kak Takoe BO3MOXKHO?

A

EcTb nerenpa, uto korga koponesa Buktopus npouna ckasky npo Anucy, oHa
npuluia B BOCTOPr W noTpeboBana KynuTb el BCE COUMHEHWA 3TOTO BENUKOro
¢haHTasepa. [pukazaHne BbiNO BLINONHEHO — €W NPUHECTH TONCTYIO MaYKy KHHM
no marematuke. HaBepHoe, 376 To/ibKO fereHfa — Beab NoKa JomKcoH nvcan
KHWXKW No MaTeMaTuke, Kappon Han1can He Tak y)K Mano CTUXOTBOPEHWUH U KO-
POTKUX paccKa3os U paxe KHUry «[lHeBHuk nyTewecteus B Poccuio 1867 r.».
MNpasaa, AHEBHUK BblN U3[aH TONBKO NOCNE CMEPTH aBTopa.

B otsinune oT TpeyroaibHMKOB M Tpamenuii, mIomagl KOMHAT
M YYaCTKOB, KaK IpaBuJo, u3BecTHbI u3 miaanoB BTH (6opo Tex-
HAYeCKON WHBEHTApU3alNM), IIJIAHOB 3aCTPOMKH u T.n. K coxa-
JeHU, omubKH B 9THX IIJaHaX BCTpedvaroTcsA yacTto. HaBepHoe,
HOTOMY, UTO crienuaaucTbl BT — joau, 1 UM CBOMCTBEHHO MHO-
rga gejaTh MaTeMaTH4YecKue OIInu0KH.

3anava 127, Beiuucanre JIomaab y4yacTKa 10 JaHHBIM DUCYHKA.

33 M

21 M
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3azauya 128. BeruucauTe mwiomass KBAPTAPKI 0 JaHHLEIM PHCYHKA.
Bce pa3meps! faHbl B METpax.

8 KyxHs KOMHATa

2|c/y KopHAOp
2 7

CpaBHeHMe nnowanen

HHorpa miomaaM yJaeTcs JIEKO CPaBHUTb. Y ZoOHee BCEro
BHJETh YacTH ILJIOIIaJAel B OOBIYHOM TPEeyroJibHHKE HJIH IIapaJiie-
JorpamMme.

MearaHa pa3buBaeT TpeyroJbHUK Ha JBa TPEyroJbHUKA, paB-
HBIX IO IJIOINAAY (PABHOBEJIHKHUX).

3amaua 129. B tpeyronbaure ABC otpesok CM — meguana. Ilio-
mans CMA paBHua 7. Haligure nmiomans tpeyrojasaurka ABC.

3amaua 130. B tpeyroasauxke ABC Touka M — cepeguHa AB, a
Touka K — cepenuna BC. Bo ckoabko pas miomans MKB
MeHBIIIe IIJI0Iagy Tpeyroabuuka ABC?
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Yrto6b! MOHATH, BO CKOJIBKO pas IIOMIaAb TpeyrogbEuka M KB
MeHBbIIIe TLIoHIaAu TpeyrojbHUKa ABC, 10CTaTOYHO pPacCMOTPETDH
PHCYHOK, Ha KOTOpoM To4ka D — cepeguHa AC U TpeyroJbHUK
ABC oka3zajca paspe3aHHLIM Ha 4 OfMHAKOBBIX TPEYTOJIbHUKA.

3axaua 131. Bo cK0JbKO pa3 yMEHbIIUTCA ILJIOLIAAL TPEYTOJbHU-
Ka, eCJI¥ BCe ero pa3Mephl YMEHbIIIATCA B TP pasa?

H3meHeHHe nnowanek u o6vemos
npu U3MeHEHWH pa3Mepos ¢uUryp
(npn nogo6umn)

OnucanHbIe B TpeX MPeAbIAYIINX 3aJlayaxX 3aKOHBI H3MEHEeHU A
niomageit He 3aBucAT oT Gopmbl hurypsl. Ecan ¢purypy cosep-
LIIeHHO IIPOU3BOJIbHOMN (DOPMBI YBEJIUUYHUTEH BABOE (II0 JJIWHE U ITH-
puHe), TO ee miouiagb BuIipacTeT B 4 pa3a. [losgcHUTH 3TO 06CTOSA-
TeJbCTBO MOXHO pHcYHKOM. CHayana ¢urypa pacTAr#Baercs
BIBOe IIO IIIHMPHHE: a MOTOM — II0 BhIcoTe. Kaskanlil pas ee 1jo-
maak yeeauuuBaercs B 2 pasa. Mroro — B 4 pasa.

Eciu pasdmepnl yBeJMYMBAIOTCA B M pa3, TO IJIOIIAAb PACTET
B m? pas. Hanpumep, B ogaoM kusomerpe 1000 meTpoB. ITo 3HA-
YUT, YTO B OJHOM KBajpaTHoM Kuiaomerpe 10002=1 000 000
(MUJIINOH) KBaAPATHBIX METPOB.

C obbeMaMu Aes10 00CTOUT MOX0KUM oOpasoM. Ecau Teso (dpu-
rypy B IPOCTPAHCTBE) YBEJIMUUTH BABOe (110 AJINHEe, IIUPUHE U BbI-
coTe), TO IIJIOLIaAb IIOBEPXHOCTH yYBeJIUYUTCA B 4 pa3a, a 06eM —
B 8 paa.
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B marasuHax npoaaioTcsa KOJLJIeKIHOHHBIE MOJIEJIM aBTOMOOU-
Jei. OHH TOYHO HOBTOPAIOT GPOpMY OPUTHHAJIA.

3agava 132. Kakoil aiuHLl foJ»KHA OBITH MOZAEb aABTOMOOMJIA,
ecJil OHa B TOUHOCTH IIOBTOpAET B MaciuTabe 1:30 aBToM0o6uIB
aauHoi 5 M 10 cm?

Pewenue. 5m 10 ¢cm a10 poBHO 510 ¢M. 510: 30 =17 (cm).

Omegem: 17 cMm.

3amaua 133. CxoabKo fo/xkHa Obliia Obl BECHTH TaKas MoOJesb
(cm. 3agauy 132), ecsin 6bI OHA MTOBTOPAJIA OPUTHHAJ HE TOJIBb-
KO BHEIIIHE, HO U BO BCeX JeTallfAX, BKJIoUasa MaTepuanbl? Cuun-
TaliTe, 4TO Bec HacTosIero asromobuiia 1200 kr.

Pewenue. Hactosiuit aBromo6uas posHo B 30 pas AJMHHee,
LIXPE U BBILIE CBOEH MrpymeuHoi konuu. «CoxxmMeM» aBTOMO-
6unp B 30 pas o JJyiMHe, 3aTeM — IO IIMPUHE M, HAKOHEeIl, —
no BeicoTe. Becero on «coxxmercsi» B 30+30-30 = 27 000 pas.
Bo cTonbko pas gosKHa YyMEHBIIUTLCA Macca:

1200: 27 000 = :—0 (kr) ~ 44,4 (r).
Omesem: 44 rpamma.

HUrpyiieuHblii, HO «KaK HaCTOALIMI» aBTOMOOHJIBYHUK IJINHON
17 cm monskeH BecuTh nmpumepHo 44 rpamma. Ho B peanbHOCTH Ta-
Kas MOJeJb BeCUT ropasao 6ojsine — npumepso 150-200 r. Kax
O0'BSICHUTD TAKOM Napagokc?
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3agaga 134. Cpe,zmnﬁ* taik T-34 Becut 26 ToHH. B Marasune
npojaeTcs MeTaJIMdecKas MoAelib TaHKa B macmitabe 1:20.
CKOJIBKO KHJIOrPaMMOB AOJI’KHA Obljla Obl BECHTh Takas MoO-
AeJib, ecau Obl OHa abCOJIIOTHO TOYHO IOBTOPSJA BCe JETaH
HACTOAIIEro TaHKa?

Mnowagb 1 06bem curypsi 3aBucsT OT ee pasmepos u chopmbl. Ho ecnu hopma
HeW3MeHHas, TO NNOWaAb NOBEPXHOCTH pacTeT NPONOPUHOHANbHO KBagparty
pa3mepoB urypel, a 0bvem — nponopuuoHansHo kyby. Ecnau Baymatbes, Hu-
4Yero yAMBUTEABHOrO HET: NAoLWagb W3MEPSAEeTCA B KBagpaTHbIX eauHuuax, a
abbem — B KyBUuecKux.

«I'nasoMepHas oneHka» 1moianei 1 o6beMoB TpebyeT HaBbI-
ka. Be3 nmoAroroBKH B OLEHKe ILIOMIAAH JieTKO omubuTbea. Ha
pHucyHKe ABa KyOuka. Ogun G6oublie gpyroro. IIpeanomoxum, 4To
o6beM masioro kyb6a paBed 1000 ky6. cM. ITonpo6yiiTe IPUKUHYTEH
o6beM GouibiIero Kyba.

—————--

* CpeaHMIl TAHK — 3TO He B CMBICJIE, UTO Mbl PACCMATPHUBAEM KAKOM#-TO
ycpeaHeHHBIH TaHK. [[o mecTuaecaTeix rogoB XX BeKa TaHKH KJjaccuduiu-
POBaJIMCH 10 MOLIJHOCTH OPOHH U BOODY>KeHHA. Brlyiu TaHKH JerKue, cCpeiHne
U TAMXeJIbIe.
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Ecau Bam orBer: Menbire 2000 Ky6. cM, To BbI OIIu6GINCh —
TIOJBeJI IJIa30MeP, KOTOPBIH yMeeT XOPOIIO OIleHUBATH UBMEHEHHE
pa3mepoB, HO He 06beM0B. IIpuMepHO TaK Ke IJI0X0 AeJia 06CTOAT
¥ C IJIa30MePHOH OIleHKOH MJIoIage.

3amaum

3agaua 135. YpoBeHb BOARI B COCYAe MUIUHAPHUECKON GOpPMBI
pocruraet h=20 cm. Kakoro ypoBHa 6ymer mocTurath Boja,
ecJii ee IIEPeJIUTh B APYroil TaKOH ’Ke COCYyX, Y KOTOpPOro
pajuyc OCHOBAHMA B IOJITOpa pasa MeHbIlle, YeM y mepBoro?
OTBeT naiiTe B CAHTUMETpPAaX.

3amaua 136. OgHOopoaHLIM map AuamMeTpoM 3 ¢cM BecuT 81 rpaMm.
CKOJIBKO I'DaMMOB BECHT IIIap AAUAMETPOM 2 CM, M3TOTOBJIEH-
HBI# 13 TOTO »Ke MaTepuaja?

3apaua 137. Ilupamuga Xeomnca umeeT GopMy IpaBUJIbHON YeTHI-
PEeXYTOJILHON MHPaMHAERI, CTOPOHA OCHOBAHMS KOTOPOIl paBHAa
230 M, a Bpicotra — 147 M. CTOpoHa OCHOBaHHS TOYHOM My-
3eHON KOMKM 3TOM nUpaMuasl paBHa 46 cMm. Haiigure BrIcoTy
My3eifHO! konuu. OTBeT faiiTe B CAHTUMETPAX.

97



3amaua 138. [IBe KpyKKHU UMEIOT HUJIHHApPHYECKYIO opmy. Ilep-
Bas KPYy’KKa BTpoOe LIupe BTOPOH, a BTopad — B MOJITOpa pasa
BhILIE ITepBOii. Bo CKOJIbKO pa3 00'beM NepBoil KPYKKH G0JIbIiie
o6 beMa BTOPOii?

3anmaua 139. Bo ckoabKO pas yBeawuuTca 00beM Kyba, eciH Bce
ero pebpa yBeJIMUYHUTh B IATEL pas?

p———— -

KapTbi u Macwitabbi.
UYro 6onbiue — MpeHnangus unu Asctpanua?

K reorpaduuyeckuM KapTaM Bce IPHUBBIKJH. Bce moHumalor,
KaK IMOJIB30BAaThLCA MMM, U IOHMMAIOT, 4TO Takoe macmrab. Ha
caMoM JieJie reorpaduuecKas KapTa IOJHA HEOXKUTAHHOCTEH, CBA-
3aHHBIX C UICKaXKeHNeM Maciuraba.

B XVII 8. 06Hapy>KMNOCh, YTO MAATHUKOBLIE YACbl HA 3KBATOPE XOART MeaNeH-
Hee, uem B Mapuxe, Cap Ucaak HbioToH 06BACHWN 3TO TeM, YTO Ha 3KBaTOpe CH-
na TAXKECTH MeHblue, yeM BOAM3U NOMOCOB, U 3eMNS HEMHOTO «CNOCHYTa
C nontocos, cBoeH HOPMOM HanOMMHas MaHAapuH. HbIOTOH aaxxe npuMmepHO
anK”Hyl’l, HACKOJIbKO pacCCTosiHHWe OT ueHTpa 3e~mu AO nonioca MeHbue, 4em
A0 3KBaToOpa.

®paHuy3ckas akafeMua HayK nopydnna npoBepuTb NPaBUABHOCTbL paccyxae-
Hui Hototona aupekTtopy Mapwkckon obcepsaropun [kosanHn Kaccuuu. Mo-
cne noacyetos KaccuHu obbssun, uto HbtoToH He npas: 3emMns He CNOCHYTa,
KaK MaHAapHH, a BbITAHYTA, KaK IMMOH. HbIOTOH cTOAN Ha ceoeM. YueHbin cnop
AnWncsa ponro.
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B 1735 r. 66111 cHapsikeHbl ase akcneguunn. OpHa — B MNepy, apyras — 8 Jla-
nnanguio. Mocne obpaboTkn pesynbTaToB BbIACHUAOCH, YTO 3eMAs BCe Xe
Bonbiue Noxoxa Ha MaHAaPHH, YeM Ha IMMOH. HbloToH okasancs npas. 3aHATHO
Apyroe — B cBoux pacyetax Kaccuuu ownbancs metbuue, uem HoloToH.
Bo3MOXHO, OnUCbIBas BOWHY TYNOKOHEUHWKOB M OCTPOKOHeUHWKOB, [hxoHaTaH
CeugT Honblue BLOXHOBHACS CMOPOM MeXAy CTOPOHHUKaMH TEOPHI MaHAapH-
Ha ¥ NIMMOHA, YeM BOMHAMK MeX Ay KaTONMKaMH1 U ryreHOTaMM, Kak NPUHATO CYM-
Tarb.

ITocmoTpute Ha reorpaduueckyro kapry. I'peHnaHaua 1o
IJIOLIAAY KajkeTcs HaMHOTro GoJblire, ueM ABctpanaud. Ho Ha ca-
MOM JeJie ILIoIagb ABCTpaJny IIPUMEPHO BTpoe Ooubine. Jleso B
TOM, 4TO Jio6as reorpadpuueckas KapTa UMeeT UCKAXKeHUA — He
ylaeTca IepesoKUTh MOBEPXHOCTh KPYTJIOH IJIaHeThl Ha IJIO-
CKyl0 Oymary Tak, 4TOGbI paBHbIE DPACCTOSHUS H300paKaIuCh
PABHBIMH PACCTOSHAAMU. [IPUXOAUTCA Y€M-TO HKEPTBOBATD.

1:358 700 000

Hanpumep, Ha KapTe, KOTOPYIO MBI 3eCh N300pasmiIn (IIPoeKIuA
MepkaTopa), COXPaHSIOTCS yIJbl, HO PACCTOAHUSA U IJIOUIATH HC-
Ka'Kal0TCs — YeM Jajibllle OT 9KBATOPa, TeM CHJIbHEEe UCKAKeHN .
B yray kaptel Hanucano — maciutab 1:358 700 000, To ecTs B of-
HOM ca"HTuMeTpe 3587 kuiaomerpos. Kak atro moHaTs? IT0 — OC-

* BeMJIA IIOYTHM KpyrJas, HO He coBceM Kpyruas. Teso, uMelomiee popMy
3eMin, Ha3bIBAaETCA Teouzl. B mpupoae CyIecTBYeT eIHNHCTBEHHBLIH reous —
cama 3eMJIs.
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HoBHON MaciuTab. OH OyaeT BepHBIM Ha
3KBaTope. UeM fajblille OT 3KBaTOpa —
TeM MeHBIe CcJeIyeT IojlaraTbcA Ha
macmtab. Poccusa BRIMIAAUT Ha 3TOH
Kapte HaMHOro GoJiblle, YeM BbITJIsaes a
6L1 Ha ryIoOyce C TeM J’Ke MaciiTaboM.
’ A CeepHbiii 1 HO)KHBIH IOJIOCH! Ha TaKOit
v KapTe BooOI1le n300pa3nuTh HEBO3MOMKHO.

Cuutaercs, 4To Ha MacwTab MUPOBOM KapTbl (TAKOM, KaK Ha PUCYHKE) MOXHO
nonaratbcs Honee-mMeHee B y3KoM nosnoce BAonb 3ksatopa (+15°). Ha wupore
Mockebi unu Cankt-MNetepbypra macwrab byaet yxxe He 260 kM B 1 caHTUMeTpe,
a BaBoe kpynHee — npumepHo 130 KM B 04HOM caHTUMeTpe.

BriBatoT gpyrue mpoexkuuu. Hampumep, paBHOBEJHMKHE IIPO-
eKIMHU 1300pa’kaloT paBHbIE IJIOIAAN Ha 3€MHOM IlIape paBHBIMHU
JIOLIAAAMHK HA Kapre. YI00HO cpaBHHMBaTh maoumiazu. Kak cue-
JIaTh TaKyio npoeKknuw? «3aBepHeM» rjobdyc B jguct 6ymaru. Ilo-
Jydaercs IIap, BIHcaHHbIA B nuaumHip. Te-
nepp «lepeHeceM» I'PaHHUIBLI CTPaH U Mopel c
mapa Ha nuauHAp. Ilony4yaeTcs yauBUTEIbHOE
CBOICTBO — ILJIOIMIAAb CTPAHLI Ha IJ100yce oKa-
3bIBaeTCA TAKOHU JKe, KaK ILIOoINajgb ee n3obpa-
sKeHus Ha nuiauHzape. Ocrajiock pasBepHYTH
nuInHAp — moayyuM Kaprty. Ho Bor Ha mocto-
BE€PHOCTH PACCTOAHHUI M YIJIOB IIOJIAaraThCA Ha
Takoil Kaprte He ciaenyer. Hampumep, Poccus GyneT BHITJIALETH
OUYeHb JJIMHHOM, HO Y3KOM, M 4YeM JaJibIlle OT 3KBATOpa, TeM CHJIb-
Hee HcKaykeHus. IlITypMaH MODCKOro HMJIM BO3AYIIHOTO CyAHa
npegnoyes 661 APYTYIO KapTy.
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IIpoekusa coxpauser niomanyd. Ho yuem gajpiie oT 9KBaTOpA,
TeM CHJIbHee HCKaKeHns,

Ecam MBI XOTHM COCTABHTHL BEPHOE HATJIANHOE IIPeJCTaBIeHUE
0 IJIOLIAJAX, YIJaX M PAacCTOSHMAX Ha 3eMHOU ITIOBEPXHOCTH,
Jy4llle IOJb30BATHCA He KAPTAMH, a IJI00yCcoM.

AnvHa OKpY>XHOCTH M Nnowaab Kpyra

MpbI IOHMMAaeM, YTO miomaib ¥ 00beM (GUTyphl 3aBUCAT OT ee
pasMepoB. YBeJUUHM pajguyc Kpyra BaBoe. Ero miomajb BeIpac-
TeT B 4 pa3a. 3TO CBOMCTBO I03BOJISIET HaM JIETKO CPaBHHUBATh
ILJION[a1 KPYTOB.

Ho Bce ke, yemy paBHa mwiomanb kpyra? Hampumep, uemy
paBHa Ioliagbk Kpyra paguyca 1? Boibllle Tpex, HO MeHbIle 4e-
ThIipex. TouHOe 3HaueHMne paBHo ©=3,1415926...

LpesHre MaTeMaTUKK ONFO NbITaNMCh HalTH APOOb, PaBHYIO NNOLWAAN €AUHUYHOTO
KPYra Win a/iHe eauH1uHOM nonyokpyxHoctu. Coscem HegasHo (B XVIII Beke) 6bi-
210 LOKA3aHO, UTO YHCSIO TT HPPALMOHANBHO (UTO HMEETCA B BUAY — CM. rnasy 2).
[pyrue nbiTanucb NOCTPOWTL C MOMOLBIO LUPKYAS W IMHEWKW Kpyr, niowaab
KOTOPOro paBHa NNOWaAW €4MHWMYHOrO KBagpara. JTO TOXe HEBO3MOXKHO,
onATb e W3-3a Npupoapbl uncna . Okas3anoch, UTO 1 He TONbKO He Apobb, HO
naxe U He KOMBUHaLMA KopHeil U3 apobeii, a 3T0 0BCTOATENLCTBO OKA3aNOCh
pewaiowuM. 3agaya nonyunna HassaHue «Ksagpartypa kpyra».

ILnowans Kpyra pasHa nr.
3apaua 140. Haiigure miomans xpyra, nsobpakeHHOIO Ha DH-
CYHKe.

Pewenue. Pagnyc xpyra paseH 5. 3HauuT, ILIOIIaAb Kpyra
paBHa 7-5° =257,

Omeem: 25n. Cuwmrass, uro n = 3,14..., HaxoiuM, dUITO
25m~25-3,14=78,5.
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B ny6nmKaLmMM OHOTO COBPEMEHHOTO XYPHANMCTA HANMCAHO, YTO B C/lydae B3pbiea
MennoycroyHckoit Kanbaepb!® HEMUHYEMO HACTYNHT NONHOe pa3pyiueHue B pagHyce
50 000 km. OuesnaHo, xypHanuct ownbes — auametp Bcel 3eMnu B 4 pasa MeHb-
we. MoxeT BbiTb, YKypHANKCT HENPaBMALHO YTO-TO NOHSA, & B BUAY MMENAch No-
waab 50 000 ke. km? Toxke HeMano, HO Bee e... Mcxoas U3 3Toro NpeanoNoXKeHNs,
onpefen1Te pagHyc KpYrosoi obnactv NpeanonaraeMoro pa3pyLleHus.

3amaua 141. Haiigure nmiomans Gurypsl, naobpaskeHHoi Ha pH-
CYHKe.
Peuwerue. Purypa COCTOUT U3 KPYra paguycoM 4, U3 KOTOPOTo
yAaneH MeHbINHI Kpyr paguycom 1. [Toaygaem:
n-42 —n-1* =157,

oo |

Omeem: 15m.

Yucno n mosABiaseTcA B 3aJadyax M pacueTax, CBSASAHHBIX C
KPYIJVIBIMH TeJlJaMM — IWJIMHAPAaMH, KOHycaMH, IIapaMM U HX
vyacTaAMH. U, pasymeeTrcs, YHCJIO T — IOCTOSHHBIHA IePCOHAX B
dopmynax, UMeIOIIUX IPUKJIALHOE 3HAUEHHE.

B 1897 roay a-p 3asvH ['yaBuH npeanoxun aakoHoaateNbHOMy cobpaHuio wra-
Ta MHgnaHa 3akoH, No cyTH yctaHasnusalowmh, uto © = 3,2. MNpeanonaranocs,
uTto wraTt MHaMaHa MoXXeT NONb30BaTLCA HOBbIM MaTeMaTHUECKHM 3HaHWeM Bec-
nnaTtHo, a BECb OCTaNbHOW MUP AOMKEH NNATUTh aBTOPCKHE.

«A Bill for an act introducing a new mathematical truth and offered as a contri-
bution to education to be used...»

B nepesoge Haubonee uHTEpPECHaa u4acTb 3ByuMT Tak: «Bunnb, npeacragnaowmi
HOBOE MaTeMaThyeckoe 3HaHWe W BHOCALLMM BKnag B obpasosaHue ana csobon-

* Kanwaepa — kpartep cynepByJjkaHa. Kanpaephl B 1uaMeTpe MOryT AOC-
turatb 20 KM.
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HOro 1 BeCNNaTHOro UCNONb3OBAHKA HCKNICYKTENBHO B WTaTe UHanaHa, npeana-
raeMmbiil K NPUHATUIO oduumanbHbiM 3akoHoaarenbbiM AkTom B 1897 roay... Boi-
UMCNEHO OTHOLWEHWE XOpAbl K AYre OKPY>KHOCTH B EBAHOCTO rpafyCcoB, KakoBoe
OKa3anochb CeEMb K BOCbMM, U Tak)Ke OTHOLWIEHWE AMaroHaN M K CTOpoHe Ksaapara,
KaKOBOE OKa3asloCcb feCATb K CEMM, OTKYAA BbiITEKaeT BarkHbiM (hakT — OTHOWe-
HHe AHMaMeTpa OKPYKHOCTH K €€ A/IMHE €CTb YETbIPe K NATH YETBEPTbIM»,

Kak pas otciopa v cneposano 6bl, 4To A7MHa OKPYXHOCTH Gonblue auameTpa B

4 :% =3,2 pa3a, Toectb = 3,2

Mo nopyyeHWIo aBTOpa «3aKOoH» NpeacTaskn B [eHepanbHylo Accambnero wrara
HUnamana Hekto Tennop Pexkopa. Cuutaercs, uto Pekopa v Apyrye 3aKOHHWKH
TaTa Mano YTo CMbICAWK B MaTeMaThKe, U 3aKoH 6bin Bbl NPUHAT, ecnu Bbl He
smewancs CeHat wrata U nMuHo npodeccop K. Yongo, AaBwMi «3kcnepTHoe
3aK/lloueHHe», Kak Mbl Bbl ckasanu cenuac.

Mbi e gyMaeMm, uTo 3akoHoaaTenu wrata UHauana Bosce He Hbinu MaTeMaty-
uecku 6esrpamoTHbl. M3BecTHO, uTo MUcTep Pexkopg 6bin necotoprosuem. Cne-
[OBaTeNbHO, My YacTO NPHUXOAHNOCH BLIYUCIATL OOBEM NOCTABNEHHOM Ha pbl-
HOK [fpeBecuHbl. PasyMmeercs, paxe HeGonbwoe yBenuueHWe uucna m Npu
npoaa)<e neca o4eHb BbirogqHo.

MonHbid TeKCT BUANA HA AHFNUIACKOM R3bIKE MOXHO HaWTH B UHTEPHETE,

Mnowaam u 06beMbl HEKOTOPbIX MHOFOrpaHHHKOB

Ecnu nupamuza ¥ npusMa HUMeIOT OJMHAKOBOE OCHOBAHUE U BhI-
COTy, TO O0beM NMUPaMHbl B TPH pa3a MeHblle o0beMa HPU3MBI.
ITOoT PaKT JIeTKO YBUAETL HA PUCYHKE, rae Ky6
pa3buT Ha 6 NMUpPaMHUIOK OAMHAKOBOTO o0beMa:
Yy HHX OAWHAKOBBIE II0 IUIOWIAAHW OCHOBAaHUA
(mosIoBUHEI rpaHeli Ky6a) U OqUHAKOBLIE BELICO-
Tl — pebpa ky6a. 1A HArJIagHOCTH pacKpa-
HIeHbl TOJIBKO TPHU HHPAMHUALI, 3aHHMAIOIHe

103



IOJIOBHHY KyOa. BospMuTe nBeTHbIE KapaHJAlllM ¥ Pajgy O3Bl K
pasBiieyeHus o6BenuTe pebpa elle Tpex IupaMuz.
Ecan o6bem KyGa 1, T0 06beM KakAoH u3

OIeCTH MOHUpPaMuf % O6benuHsAs Temepb [ABe
NOoAXOAALINe NUPAMUAKHN B OOHY (Tak, UTOORI

UX OCHOBAaHUSA BMECTE 3alOJHHUJIMU KBaJAPATHYIO
rpasp Kyb6a), BHAMM, UTO OO0BE€M 3TOIl HOBOM

NUpPaMUJbl paBeH %+%=%, TO €CTh POBHO TpeTH ob6bema Ky6a.

9TO COOTHOIIEHHE COXPaHAETCA AJA JI060H maphl «IpU3Ma-
nupamuga». Hy»XKHO TOJNBKO, YTOOBI OCHOBAHMUS M BBICOTBI ObLIN
OJWHAKOBBI.

Sanmaua 142, [lau napasutenenunen ABCDA,B,C,D,, o6beM KOTO-
poro paseH 48. Haiinure o6beM nupamuast AA, B;BD.

®Dopmynbl nnowanei 4 06vLeMOB Ten BpaljeHUA

MoxHO 3aMeTHUTD, YTO IUJIHHIADP B HEKOTOPOM CMLICJIe YCTPOESH
Tak Ke, KaKk IpuU3Ma, — HMEIOTCSA apaJjljiejibHble OCHOBAHHUA U
0OKOBasi IOBEPXHOCTb, KOTOPYI0O MOYKHO COCTaBHThL H3 IapaJ-
JIeJIBHBIX APYT APYTY OTPE3KOB OAMHAKOBOM AJHUHEI. MOXHO Jaxe
CKa3aTh, YTO IPH3Ma — 3TO YACTHLIN CHeI[HaJbHBIH BUI ITHJIHUH-
pa ¢ MHOTOYTOJIBHBIM OCHOBaHueM. [TosTomMy M GopMyJIbl BBIUHKC-
JIeHus1 00beMOB IPU3MBI U IIMJIUHIPA OJMHAKOBBI — ILJIOLIAAb OC-
HOBAHHUSA YMHOYKAETCHA HA BLICOTY.

Takas xxe aHAJOrHA HAOJIOAAETCA MEXKIY KOHYCOM M IUpaMHu-
I0¥ — MMeeTCd OCHOBAHHUE U BBIJEJEHHAS BEPIINHA, KOTOpas co-
eIMHEeHa OTPEe3KAMH CO BCeMHU TOYKAMM Ha rpaHHIle OCHOBaHUA. U
dopMyJibl 06BEMOB MOX0MKH — U Y IUPAMUJILI, H Y KOHYCA 00bEM B
TPpH pa3a MEHbIIIe IPON3BeJeHUS OCHOBAHUSA U BHICOTHI.

Crajo OBITh, €CJIM KOHYC BIIMCAH B IMJIHHAD, €ro 065eM B TpHU
pasa MeHbIIle o6 beMa 3TOTr0 UJIHHADA.
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3amaua 143. B nunusap snucad Koryc. Haiinute obvem burypsi,
3aKJIIOYEHHON MEXKIy IIOBePXHOCTSIMHM IMJIHHAPA U KOHYCA,
ecsiu o0'beM KOHYCa PaBeH 8.
Pewenue. O6bem uunuugpa paBeH 8 - 3 = 24. 3Hauur, purypa
BHE KOHYCAa, HO BHYTPH IMJIHHIpa umeer o6beM 24 — 8 = 16.
Omeem: 16.
To nu 8 cnpasouHuke kuToboa 1960-x ronos, To nM B HaydHow ctatbe 1935 ropa
6blna chopMyna ans sbiuMcaeHns obbema Tena kuta. B hopmyne, koHeuHo, yua-
creoBano 4icno n. Camoe TpyAHOE, BEPOATHO, COCTOANO B OBBACHEHHH CMbICNA
n. YTBEpXAAETCH, UTO aBTOPbI CNPaBOYHHKA (CTAaTbH) NPOCTO NPEANOKHAN CUM-
TaTb, YTO ANA rPEHNAHACKHWX KHTOB YHCNO T paBHO 3.

Lpyrue UCTOUHUKK YTBEPXAAIOT, YUTO CNPABOYHWK Nonaraet ANs rpeHNaHaCcKUX
kutoB T = 3,14. B nio6oM cnyuae MOXXHO NpeanonoXKuUTb, 4TO AN CUHUX KUTOB T
He TaKoe, Kak ANA rpeHNaHACKWX, a AR KallanoToB — TOXe OTAeNbHOe «Ka-
WanoTHoe» T.
McTopus npo KUTOB XpecToMaTHitHa, HO BCSIKWEe OCHOBaHWA ee npasaononobHo-
CTH yTpaueHbl. ABTOpbI HbiiM Bbl NPU3HaTENbHbI YKuTaTeNto, ecnu 6bl y TOro Ha-
wauch 6e3ycnoBHble NOATBEPIKAEHWUA UCTMHHOCTH 3TOW MCTOPHM, a fydwe —
OPHIUHANBHbINA TEKCT H3AAHHA.
3agaua Apxumena

HNHTepecHO, YTO MPOU30IJET, €CJIN B 3TY KOHCTPYKIIUIO N06a-
BHUTb ellle IToJIyIlIap, KOTOPHIi BIIMCAH B IMJINHAD, HO ONHUCAH OKO-
JIO KOHYycA.

IIpeacraBum, uTO B nuauHAp Boucad noJayiiap. Ecau npeacra-
BUTh TPYAHO, BOOGPA3UTE, YTO B KACTPIOJIIO IOJOMKHIN IOJOBUHY
ap6ysa, KOTOPBIH B TOYHOCTH MOAOIIIE U 110 IIUPHHE, H 110 BLICOTE.
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Teneppr BoOOPa3MTE, YTO B TOT iK€ IUJIHHADP BIIMCAH KOHYC
(B Ty e KacTpPIOJIO [IOCTABHJIY BOPOHKY IOAXOLAILEro pa3Mepa)

Ecnan o6beM KoHyca paBeH 1, To oKasbsIiBaeTcs, 06beM IIONY-
liapa paBeH 2, a 00peM nuianHApa paBeH 3. ITonyuaercsi, 4TO 00b-
€MEI KOHyCa, NOoJIyIapa U MUJINHAPA OZUHAKOBOTO paguyca (4 Ta-
KOH ’Ke BBICOTHI), OTHOCATCH Kak 1:2:3.

HNraue aT0 yTBEpP:KAEHHE 3BYUUT TaK: 00beM KOHyCa B TOUHO-
CTH paBeH 00beMYy, 3aKJII0OUeHHOMY MEXKIY IOBEPXHOCTAMHU KOHY-
ca ¥ IoJIyIlapa, U B TOUHOCTH pPaBeH 00heMy, 3aKJIIOUEHHOMY Me-
JKAY NOBEPXHOCTAMH IOJIyIIIapa ¥ UJIUHIPA.

Cuuraercs, 4To BIepBblie 00HAPY KU 3TOT DaKT ApXHUMeS.

Heun3secTHO, Kakoe UMEHHO AOKa3aTeNbCTBO Aan (M Aan nu) Apxumen cakty npo
OTHOWeHWe 06beMOB KoHyca, nonywapa 1 uunuHapa. MasecTHo, uTo oH 3aBewan
Bbipe3aTh YEePTEX K 3TOW 3aa4Ye U NONYYEHHbIM pe3y/bTaT Ha HAArPOBHOM KaMHe
cBoen Morunbl. 310 6b1N10 CcAENaHO, HECMOTPSA Ha BCE NOAUTUYECKUe OBCTORATENb-
cTBa TOro BpemMeHH. [lo Hawwux AHEN ITOT KaMeHb, K COXANEHUIO, He COXPaHU/ICA.

3agauga 144. B uuanuaap snucad KoHyc. Haiigure o6bpeM KoHyca,
ecJi 00beM ITUIUHAPA paBeH 36.
Pewenue. IIOCKONBKY KOHYC BIUCAH B IIMJIMHID, BHICOTA KO-
Hyca B TOYHOCTH PABHA BBICOTE IMJIMHIPA, ¥ PAAHUYCHI HX PaB-
HBI. MOXXHO Bocnoib30BaTheA HOpMyJsIaMy 00 BEMOB!
. énRzH
__KOH __ —
V., nRH 38

A MOXHO BCIIOMHHTE 3a7jauy Apxumega — 00'beM BIINCAHHOTO
B IIUJIHHP KOHYCA BTPOE MeHbIIe 00'beMa [UJIUHAPA:

v =1y _lgg_ 120

KOH 3 hiiz 3

1

Omeaem: 12.
Y10 H3MEHHUTCH, €CJIM B IHJIHHIAD BINCAH KOHYC M IIap IeJH-
KOM, a He noJaymap?
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3amaua 145. B uuianagp o6bemoMm 3 BIIMcaHbl KOHYC U map. Hail-
auTe o0'beM I1apa u 06’beM KOHYyCa.

Pewenue. Paguycsl muianugpa, KOHyca U I11apa OJMHAKOBBLI U
paBHbl R. BBICOTHI HHJIMHAPA M KOHYCAa OAWHAKOBEI U BABOE
6osnpmie paguyca: H = 2R, MOXXHO BOCIIOJIB30BaThCA (HOpPMY-
JIaMH U3 TaOJUUbl U HANTH MO OYepeAU OTHOIIEHUS 06HEMOB
UHUJIMHADPA U 1apa, UUJANHAPaA U KOHyca (MM Imapa U KOHyca).

MosxHO paccy:kzaTh nHaYe. EcJM KOHyC BIHCAH B MOJylIap,
BIIMCAHHBLIM B IIUJIMH/P, TO OTHOIIIEHHE UX 06beMOB U3BECTHO:

Veu 1 V, Vi =1:2:3.

xod * 7 moaym

B namem ciayyae kajkaoe U3 TeJ «yABaUBaeTCA» — MUJIUHIAD U
KOHYC BIBO€ «BHITATHBAIOTCS», OT Y€ro UX 00beMBI CTAHOBSAT-
ca 6onbpiie B 2 pasa. [loayumiap saMeHsieTCA IIapOM TOTO Ke
paguyca, oTyero o6’beM €ro Takike yJBauBaeTcsa. 3HAYUT, OT-
HouleHue 00beMoB npexxkHee: V. 1V, 1V, =1:2:3. IloaTomy
o6beM mapa paBeH 2, a 06beM KoHYyca 1. :

Omseem:2ul.

3apava o noscax
M CHOBa KapTorpaduueckas npoeKuHs

PasroBapuBas o reorpad@muecKMX KapTax M HCKaXKeHHAX Ha
HHUX, MBIl OTMEYajXM OZHO CBOHCTBO. Ecim «3aBepHyTBH» riobyc
(1zap) B auct OyMarm, KaKk Ha PUCYHKe, H CIPOEKTHPOBATEL I'OPH-
30HTAJBHO OYepTaHUS MaTEPHMKOB, MOpeH M OCTPOBOB C IlIapa
(r106yca) Ha TOBEPXHOCTH IIOJYYHBIIIErOCs MUAJIUHAPA, TO ILJIOIIA-
A coxpaHAwTCA (cM. c¢Tp. 99-100). To ecTh hurypa Ha mape 6y-
JeT uzobpakaThesa GUTyPoH TOH e IIoNaay Ha HUJINHApPe. YBEI,
1py 3TOM hopmMa purypsl nocrpagaer. OTKya aTo caenxyer?
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He BnaBasace B noagpobuocTH (He JoOKa3bIBaeM!), CKaskeM JHIIb,
4TO 3TO cJeAyeT U3 clenylomiero dakra Mpo IUJIHHIDP U BIIUCAH-
HbI B Hero map. Eciau mposecTu [gBe IJIOCKOCTH, NEPIEHAUKY-
JApHBIE OCH LIWJIWHADA, TO OHMU «BBIPEKYT» HA LUJIUHAPE U HAa
mape ABa mosca. OOuH mosic — UUJINHAPUYECKUI, a APyroi —
mapoBoi. Ilnomanu aTHX 1m0sicoB OyAYyT paBHBI, KaK Obl MBI HU
MIPOBOJUJIN ITapaJlyIeJIbHEIE IIJIOCKOCTH.

3apauu K rnase 5

3axavua 146. [Jaunblil yyacTOK uMeeT GPopMy NIPAMOYTOJILHUKA CO
cropoHamn 22 Mmetpa ¥ 30 MeTpoB. XO03fMH ILJIAHUDYET
obHecTH ero 3a60poM M pasfieIUTh TaKUM 0o6pa3oM Ha [Be
4acTH, OfHA M3 KOTODBIX MMeeT (opMy KBajgparta. Haiiaure
oburyio aymuHy 3a6opa B MeTpax.

30 M

22 M

3amaua 147. JauHblil y4acTOK uMeeT (POPMY IPAMOYTOJbHUKA,
CcTOpoHbI KoToporo paBHEI 50 M u 40 M. [loM, pacnosioskeHHbIH
Ha ydyacTKe, uMeeT (opMy KBajapara CO CTOPOHOH 9 M.
Haiigure nuouians ocrasieiicsa yactu yyactka. OTBer faiite B
KBaJpaTHBIX METPax.

50 m

O M
40 m 9M|:|
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3amaua 148. Ha kiaetuaToit ©Oymare
HApPHCOBaHEI ABa Kpyra. ILromasas
BHYTDeHHero Kpyra paBHa 27. Hadinure
ILJIOLIAaAb 3aIITPUXOBAHHOM (GUTYDEI.

3azava 149. Hajizure nnomagb TpeyroJb-
HHKAa, H300pa)keHHOro Ha KJeT4aToH Oy-
mare ¢ pasMepoM KJeTKHM 1 cMx 1 cm
(cM. puc.). OTBeT mailTe B KBaJApPaTHBIX
caHTHMeTpax.

3amaua 150. Haiigure miomans 4YeThIpex-
YToJILHHUKA, H300paKeHHOro Ha KJIeT4aToH
OyMare ¢ pasMepoM KJeTKH 1 cM x 1 cm
(cM. puc.). OrBerT malTe B KBaJPAaTHBIX
CaHTHMeTpax.

3azauga 151. B tpeyronsuuxke ABC nipoBege-
Ha meamaHa BM, Ha cropone AB BaaATa

Touka K Ttak, uro AK =%AB. IInomans

TpeyronsHuKka AMK pasuma 2. Haiigurte
naomans rpeyroasauka ABC.

M

3agxaua 152. B tpeyroasunke ABC Ha cTopoHax AB u BC ormeue-
HBI TOUKE M u K cOOTBeTCTBEHHO TaK, 4TOo BM:AB = 1:2, a
BK:BC = 2:3. Bo ckoJbKOo pa3 Iouaab TpeyroasHuka ABC

fosbie nuomany Tpeyroabuuka M BK?

109



3agaua 153. B cocyge, umeroiiem (popmy
KOHyCa, YPOBE€Hb JKHIKOCTHU JOCTHUraeT

1
E BbICOTBI. O0BEM IKUIKOCTU paBeH

60 My, CKOJIBKO MUJJIMMETPOB KHIKO-
CTH HY}KHO JOJIUTh, YTOOBI IIOJHOCTBLIO
HAIIOJIHUTb COCY L ?

3amaua 154. B 6ak, umeromuii ¢popMy UUIHHAPA, Haauaux 10 x
BOJHI, a 3aTe€M IIOTPY3UJIH B BOAY AeTalb. Y POBEHb BOALI B Oa-
Ke nogHsicsa B 1,6 pasa. Haiigute o6sem geranu. OrBeT gaiite
B KyOMUEeCKHUX CAaHTHUMeTpaX, 3Has, uTo B ogHoM Jjurpe 1000
KyOUUYeCKHX CAaHTHUMETPOB.

3amaya 155. Haitgure obbem mpa-
BHJIBHOM 4YeThIPeXYroJbHON IH-
pPaMHIbI, CTOPDOHA OCHOBAHHA KO-
TOpoii paBHa 6, a GoxoBoe pebpo

3V3 .

3agaua 156. O6beM KoHyca paBed 967, a ero BbicOTa paBHa 8.
HaiiauTte paguyc OCHOBaHUA KOHYCA.
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3amauga 157. O6beM KoHyca paBeH 256. Uepes TOUKy, AeJANIYIO
BBICOTY KOHYCa B OTHOIIEHHH 1:3, cuuTasi OT BepIINHBI, IPO-
BeJleHa IIJIOCKOCTh, IapaJjejibHad ocHoBaHuo. Haiigure 06b-
eM KOHyCa, OTCEKaeMOro OT JAaHHOr0 KOHYCa IPOBeXeHHOU

IIJIOCKOCTBIO.

3amaua 158. CropoHa OCHOBAaHHMA NPABUJIBLHONH TPEYTOJLHOM
npusmbl ABCA,B,C, paBHa 1, a BeICcOTa 3TOif IIPHU3MBbI PaBHA
2V3. Haiigurte 06bem npusmel ABCA, B,C;.
Al C'1
B,

B

3amaua 159. IIpAaMoyronbHEIN mnapajjeienunes OMUCAH OKOJO
OWJINHADPA, PafUyC OCHOBAHUA U BBICOTA KOTOPOTO DaBHEI 2.
Haitaure 06beM napajenenumoesa.

|

I

I
,l’——-—-z:-

I
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MABA 6. TPUTOHOMETPHUA

TaHreHc

BesycnoBHo, TaHrenc Bam aHaxkoM. Ecam He no cyTH, TO XoTd
6Bl IO MMEHH, a JIydllle CKa3aThb — II0 CBOMM MHOIOYHCJIEHHBIM
uMeHaM. Tak HCTOPHUYECKH CJIOMKMJIOCH, UTO B IIKOJE cHadaja
M3y4aloT TaHIeHC, 3aTeM ONATh M3Y4alOT TAaHIeHC, IIOTOM CHOBA
M3yJaloT TaHIeHC, HO Ka’XAhIil pa3 Ha3bIBAIOT €ro NHaue U He IIbI-
TalOTCH OIO3HATH CTAPOr0 3HAKOMOTIO.

Mmu He OygeM paccy:KIaThb, KaK Tak IIpoO-
uzomio. Ilpomie mokasaTh TaHreHC B OKPY-
sKaromeit o6cranoBke. 3Hak « KpyToit mogsem»,
IPeAyCMOTPEHHBII INpaBUJIaMHA  JOPOXKHOI'O
ABUYKEeHUSA, NHOODMHUPYET BOAUTES O KPYTH3-

He IOoA'’beMa, BhIPDAYKEHHOH B mporeHTax. Yucio
IOKAa3bIBAET, Ha CKOJBbKO METPOB IIOAHHMAETCS AOpOra B CpeHeM
Ha Kaxxkanle 100 meTpoB nyTtu. B mannom cayuae Ha 100 meTpos
IIyTH NOABEM COCTaBIAeT 9 MEeTpoB. ITO M eCTh TAHT'€HC YyrIJja
moagbeEMa A0POTH:

tga =0,09.

Kcrati, noka peub uaer o Manbix yrnax (Takux, Kak YKAOH ROPOrW), pasHuua
MEX/Ay CHHYCOM W TaHr€HCOM He3HauuTenbHa. MoaToMy B pa3Hbix HacTaBNEHUAX
3TOT 3HaK MOXXET TPAKTOBATbCA KakK TAHIeHC WMAIM KaK CHHYC, B 3aBUCHMOCTH OT
TOro, KaKk WMeHHo oTcuuTbiBaloTcs 100 MeTpoB NyTH — BAO/b FOPU3OHTANN WK
BAO/Ib NONOTHA LOPOrH.

CooTBeTCTBYIOIIMI YToJ MogbeMa AOPOru uyTh GoJibite 5 rpa-
JIYCOB:
tg 5,14°~0,09.
3amaua 160. 3max «Kpyroil cnyck» HHQOpDMHDYET BOAHTENS O
TOM, YTO KPyTH3HA cllycKa Bruepeau cocrasiusger 12% . Ilomas-
3ysch Tabuuneli, HalAUTe YKJIOH JOPOTH B rpagycax.
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a tga a tga o tga
1° 0,02 6° 0,11 11° 0,19
2° 0,03 7° 0,12 12° 0,21
3° 0,05 8° 0,14 13° 0,23
4° 0,07 9° 0,16 14° 0,25
5° 0,09 10° 0,18 15° 0,27

3agaua 161. B uHCTPYKIHMH O AONyCKe TPAHCOOPTHBIX CPEACTB K
JKCILIYATALlMM CKa3aHO, YTO CTOSTHOYHLIN TOpMO3 (Dy4YHOH TOD-
MO3) JOJIXKeH YIep»KHBATh aBTOMOOMJIb MOJHON Maccoi Ha yK-
JoHe He MeHee 23% . BrlpaauTe yroJi aToro yKJaoHa B rpagycax.

TaHreHc — yrnoso# K03 PULHEHT NPAMOH

Ha pucyHKe nsobpaxkeHa npamada y = 3x + 2.
MookeT GBITH, BBl IIOMHHUTE, YTO YHUCJO 3 B ypaB-
HEHHH 3TON NPAMOH HA3BIBAIOT YIJIOBEIM KO03(-
¢pueHTOM NpPAMOI. ITO M eCTh TAHTEHC yIJia
HaKJIOHA NPSIMOMH.

TaHreHc 1IOKa3bIBaeT, CKOJbKO  «IIIaroB
BBEpPX» IPHUXOJUTCA HA «OAUH IlIar BIPaBOo» —
CABUHYBIIKCH M3 TOYKHU A Ha eIUHHILYy BIOpAaBO,
JUHUA NOJHAJNACh Ha 3 eIHHUILI BBEPX U OKa3a-
Jack B ToOuKe B. 9To 03HauaeT, YTO TAHTeHC Ha-
KJIOHA JMHHUH paBeH 3.

3amaua 162. Ha pucyHke nmoxasad rpaduk JIUHEN-
Ho# ¢pyuxuumu. Halingure TaHreHC yIila HAKJIOHA
3TOoro rpadguka K ocH abciucc.
Pewenue. Ha «oauH mar BupaBo» IPUXOAUTCS
«JBa IIara BHA3». 3HAUUT, TAHTEHC yrJja Ha-
KJIOHa paBeH —2.
Omeem: —2.

A

yl
B
/
A
0 %
X
0|\ x

Brr BuguTe, uTo rpaduK GyHKIUYA Ha CAMOM JeJie He HYKeH —
HYKHO JIUIIb JOCTPOUTH MBICJIEHHO (MJIH He MBICJIEHHO) IIOAXO-
IAMUE DPAMOYTOJbHBIN TPEYTOJbHUK U TIOCMOTPETh, HACKOJIBbKO
«KPYTO ero ruIoTeHy3a paclloJIOXKeHa 10 OTHOIIEHHUIO K KaTeTy».

Yem Kpyue, TeM TaHreHC 00Jbline (II0 MOAYJIIO).
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3amaua 163. Haiigure Tanrenc yraa AOB.

|

| S

B

/

o

Pewenue. Ita 3ajauka HeMHOro xurtpee. Ee MOokHO pemiaTs,
npuMeHas GopMysy TaHTeHca pasHOCTH Wiau cyMMbl. IlocTy-
MM UHaYe — JOCTPOUM NMOAXOAAMIUN TPEYTrOJbHUK, IIPOBEAA
eIle OOUH OTPe30K (3TO MOXKHO CIeaTh Pa3HEIMU CIIOCO0aMH ).

|

'B

0

Bugno, uto orpesxku BC u OC nepneHAuKyIApHEL. [Tonyuniaca
NpAMOYTOJIbHBEINA TpeyrogpHuKk., Hysxen Tanreuc yria AOB.
IloBepHeM PUCYHOK TaK, uTOObI TPEYrOJbHUK 3aHAJ «IIPH-
BBIYHOE» HAM IOJIOKEHHE.

7

2

5/,'4.&‘:':_0'
LT

~

Teneps BUAHO, uTO runoTeHy3a BO «Ha miar BupaBo OC gesaet
Takoi ke mar BBepx CB». ITonyyaerca:

tg/AOB =tg«BOC =8¢ _
ocC

1.
Omeem: 1.

3anaya 164. Haiinute Tanrenc yria AOB 1o 3TOMY PHCYHKY.
3Iech OMATH 2Ke HYIKHO JOCTPOUTh NOAXOAAIHNI TPDEYTOJbHUK.
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0

L

Ha camom jesie TanreHc 6u1i1 GBI He OYeHb HY)KeH, eCJIH ObI Bce
OrpaHHYHNBAJIOCH H3MePeHNeM YTJIOB MeKAY npAMbIMH. HacTo
MPUXOAUTCA U3MEPATh Gojiee CJIOKHO yCcTpoeHHEIe yrJnl. Ha-
IpUMep, YroJ MeXAy ochkio abciucc u rpadukoM GyHKIUU.
IToHsaTHO, 4TO B Pa3HBIX TOYKAX y rpadpuka GyHKIOUN HAKJIOH
pasHBbIii, eciIy rpadyK — KpHUBas JIUHHUA.

v y=f(x)

0 x

s nsMepeHUs HaKJOHA rpaduka Kak pas yago0HO UCIOJIb30-
BaTh TAHIe€HCHI, a He caMu yribl. Ilouemy? IloTomMy uTO Hpu
CJI0’KeHUU (PyHKIIMM TaHIMeHCHl YIJIOB HAKJIOHA TOXKe CKJIaZbl-
BAIOTCSA. ITO XOPOMIO BUAHO, Korjga GYHKIMHK JHHEHHEI, a UX
rpacduKy — OpsAMEble JIMHHAH. [loCMOTDHTE Ha PUCYHOK.

Y4
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Brina dysxinusa y = 2x — 3. Taurenc yriyia HakJoHA paBeH 2.
IIpubaBunu pyHKOU®O y = X + 4 (TaHTeHC yrya HakJjoHa 1).
IMonyunnace pyurumsa y = 3x + 1. Tanrenc yria HakJoHa (yr-
JIOBOH KO3 GDUIIHEHT) Terneps paseH 2 + 1 = 3.

3angaua 165. HaiiguTe TaHreHC yrja HAKJIOHA MPAMOM y = —4x + 1
K ocu abciucc.

3axaua 166. HaiizuTe TaHresnc yrJia HakJoHa rpadbuka QyHKINH,
KoTOpasd [ToJiy4yeHa ciioxenueM GyHrumit y=2x — 1l uy=3x + 4.

3amaua 167. Haiignre TaHreHc HakJoOHA rpaduKa QyHKIUHA, KO-
TOpas IoJIyueHa cJioKeHneM QyHKuuit y=—x+5uy=6—"7x.

3apaua 168. [Jokamure, 4To QyHKIUA y:5x—|4x + 3| Bospacra-
€T Ha BCeH YHCJIOBOM NpAMOii.
Pewenue. Tpadur cocTouT n3 GparMeHTOB ABYX IIPSAMBIX:
Yy=8x—-4x-3ny=5x+4x+3, T0ectby=x—-3uy=9x + 3.
VriaoBble KO3hGUIHMEHTH 00€UX IMIPAMbBIX I[1OJOMHUTEJIbHbI.
CuiezoBaTesIbHO, YIJIBI HAKJIOHA KAaXXA0H yacTu rpaduka K ocH
abcuuce nonoxkureabHbl. [loaToMy GYHKIIMSA Bo3pacTaerT.
Omeem. y Bo3pacTaeT Ha Bcei UMCJIOBOM IPAMOI.

KocuHyc u cuHyc

TanreHch! AefCTBUTEILHO BCTPEUAIOTCA B JKU3HU — JaKe Ha
JOpPOXKHBIX 3HaKaxX. CHHYCHI M KOCHHYCBI BCTpeyaloTes pesxe. Tem
He MeHee M OHU ObIBAIOT ITOJIe3HBI U HArJIAAHBI.

T'eomeTpruecKuii CMBICJI KOCHHYCA JIEFKO YBUAETH B COJTHEUHBIH
JIeHb, IepsKa B pyKax oObIUHYIO NMaJouKy. Eciu majiouka pacioJio-
’KeHa He FTOPU30HTAJIBHO, TO €€ TeHb Ha F'OPU30HTAJILHOM ITIOBEPXHO-
cTH (HanpuMep, Ha achanbTe) Kopoue camoil nanouku. Ilpeanono-
KMM, 4YTO COJIHIIE CBETHT TOYHO CBEPXY ¥ UYTO yroJl HaKJOHA
MaJIOYKH K FOPU30HTANH paBeH o. Torga cos oo — MHOMKHTENb, KO-
TOPBIA IIOKA3bIBAET, BO CKOJIBKO Pasd NIpoeKIUsA KOpoye NAOYKH.
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Hanpumep, eciu nasouka uMeeT aaudy 60 cMm, a o=42° To
JAJMHA TeHU-TIpoeKnuu 6ymet 60-cos42°~ 44,59 (cm).
Tak Ke yCTPOEH CUHYC — OH TOXKe ollpeleJisaeT

«IUTUHY TeHU», HO TOJILKO He HA FOPU30HTAJIHLHON
MOBEPXHOCTH, & Ha BEePTHKAJIbHOMN, IPU YCJIOBUH,
YTO UCTOUHHUK CBeTa COOKY. ¢ b
ITH HArJASAHBIE IIPeACTaBJIeHuA OObIYHO (op-
MAJU3YIOT € TOMOIIBI0 TNPSAMOYIOJBHOIO Tpe-

yrojibHuKa. Eciiu KaTeThl paBHBI @ U b, a runore- A
Hy3a c, TO a
a b .
—=c0sA, —=sinA
c c

HJIN, 4TO TO JKe caMoe,

a=c-cosA, b=c-sinA.

Teopema ITudaropa yreepxaaer, uro a® + b% = ¢%. K3 aroro pa-
BEHCTBA BBHL JIETKO IIOJYYHTE OCHOBHOE MPUZOHOMEMPUYLECKOe
moxcdecmeo cos?a + sinfoa=1.

3azaua 169. B npsamoyroanrHoM Tpeyroabauke ABC ¢ IpAMBIM
yrJyiom npwm BepiiuHe C u3BecTHO, uTo AB =15, a sin/B=0,4.
Haiinure cTopony BC.
A

C B
Pewenue. 1-11 crioco6. Ionpaysack cunycom yrja ZB, MOMXKHO
HAWTH IPOTUBOJIEKAIIHIT 9TOMY yray KateT AC:
AC=AB-sinB=15-0,4=6. Torga no reopeme ITucdaropa
BC=VAB? - AC? =/225-36 =/189.

2-ii cioco6. CHauaJsla HaliileM KOCHUHYC U3 OCHOBHOTO TPUI'OHO-
MEeTPHUYECKOro ToKaecTBa. IIOCKOJIBKY KOCHHYC OCTPOTO yrJja

IIOJIOKUTENeH, coso. =+ 1—sin?a =1-0,16 =./0,84.
Toraa BC = AB-cos B=15-,/0,84 =./225.0,84 =+/189.
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YTo06bI pelnIuTh 3a4a9y, JOCTATOYHO IIPHUMEHHUTh OJHH CIIOCO0.
Ho ecqiu BBI He yBepeHBI B CBOMX BBIYMCJIEHHAX, JYYIIe che-
JaTh U TO, ¥ Apyroe. Mo»XHO ObITh MOYTH YBEPEHHBIM B OTCYT-
CTBUMHU OIMUOKH, €CJIN Pe3yJILTATEI COBIIAJIH.

Omeem: 189.

3amaya 170. Haiizute cosf, ecam sinf = 0,6 m m3BecTHO, UTO
T
—<B<m
2
Pewenue. HaiiTu cos® B HECTI0KHO:
cos’a =1 -sin’a=1-0,6%=0,64.

IMonyumiocs KBagpaTHOe ypaBHeHHe, U3 KoToporo coso = — 0,8
niu cos o =0,8.

Hy:xHo BeIOpaTh 3HAK.

Heso B TOM, UTO KOCHHYC MOJKET OKa3aThCA OTPHULIATEILHBIM.
IOnsa Ttoro uTobul pasobpaThbCsi, BOCIOJL3YEMCS AUArpaMMoil
3HAKOB JJid KocuHyca. Ha aToil guarpaMme IOKa3aHbl 3HAKHU
KOCHHYcCa B pas3HbIX 4eTBepTAX. CIpaBa OT HyJs KOCUHYC IIO-
JIOJKHUTEJIEH, CJIEBA — OTPHUIIATEJIeH.

I Iy

-+ + +
— + — —_—
3HaKu Kocunyca 3Hakxu cunyca

B HameM ciydae yroJi o J€KHUT BO BTOPOii yeTBepTH. Kocunyc
B 9TOii YeTBepTHU OTpHIaTeJeH. 3HAaYNT, BepHHIil oTBeT —0,8.

Omeem: —0,8.

Jlns cuHyca guarpaMMa 3HAKOB BBIMVIAAMT WHa4e, MOCKOJbKY
3HaUeHMe CHHYCa OTCUUTHLIBAETCA He 10 ocH abcuuce, a 1o ocu op-
JUHAT.
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3apnauu K rnase 6

3amaua 171. Ha knetuaroit 6ymare ¢ pasmepoMm KJyeTku 1 x 1 uso-
6paxeH yroia. Haiigure Tanresc aToro yria.

|
B—
/

(0, A

a) 6)

3apaua 172. B rpeyroasauke ABC yroa C pasen 90°, sinA = 0,8,
AC =6. Haiigure AB.

3amaua 173. B tpeyroasnuke ABC yroan C pasen 90°, AC = 16,
tgA =0,5. Haiigure BC.

3anaua 174. B Tpeyroasuure ABC yroxa C pasesd 90°, CH — BricO-
Ta,AB=17, tgA =i. Haitnure AH.

3agaua 175. B tpeyroasuuke ABC yroa C paser 90°, CH — BbI-

242

cora, AC=6, sinA= T Haiigute BH.

3amaua 176. B tpeyroasunke ABC yroa C pasern 90°, CH — BHI-
cora, AC=5, AH = 2\/6 . Haiinure cosB.

3anxaua 177. B rpeyroasuuke ABC yroa C paBeH 90°, Bricora CH
paBHa 4, BC = J41. Haiigure tgA.

3agaua 178. B rynoyroasaom Tpeyroabauke ABC AC = BC, BrIco-
ta AH paBua 14, CH = 2J/51 . Haiizure sinACB.

3anaua 179. MeHblee ocHOBaHHe pPaBHOOEAPEHHOH Tpamenuu
paBHO 5. Bricora Tpamenuu pasHa 15. TaHreHnc ocTporo yria

5 .
paBseH Z . HaiignTe GosbIliee OCHOBAHME.
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n(8x+1) 3

3agagya 180. Haiigute KopeHb ypaBHEHHUSA 005_6_—:7'

B orBere 3anumnTe Han6oAbIINIT OTPHUIIATENLHBINA KOPEHb.

n(4x-5)

3amaua 181. Haiigure KopeHb ypaBHEeHUA tg =-1. B oT-

BeTe HAalUIINTe HAaUOOABIINH OTPUIIATEIbHBIN KODEHb.

n(x+9) ﬁ

3apaua 182. Hailigure KopeHb ypaBHEHHUS sin~——z————=— 3 "

B oTBeTe HanMIIUTEe HAMMEHBIIHUIH MOJIOMKUTENBLHBINA KOPEHb.

31cos67°

3anmaua 183. HaitinuTre 3HaueHNne BHIDAYKEHU A —— 980
sin

3agaua 184. Haiiqute sHaueHUe BbIpaXKeHUS 35\/§tg%sin{:—.

3anauya 185. Haiinure sHaueHHe BIPAMKEHHU
29

. ( 35nj {261:)'
sin| -=2= |cos| £2=
6 3
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TMABA 7. NOTUKA

YrBepxaeHun «obwmue» u opmanbHbie

Kax nokasbIBaeT OIBIT, Mbl HE Bcersa ¢GopMaibHO TOYHO H3JIa-
raeM CJIOBaMH TO, YTO noApasymeBaeM. IIpu arom obbraHO cobecen-
HMK HaC IIOHMMAET IPAaBUJIBHO, IIOCKOJBKY MBICJIHAT TaKxe Hedop-
MaJIbHO. ¥ MeHHe IIOHHMAaTh HellOJIHbie, HeTOUHbIE (JOPMYJINPOBKHU
«KakK Hajo0, a He KaK CKas3aHO», 3aJI0’KEHO B Hauleil KyJbType,
B YaCTHOCTH, B KYJIbType S3BIKA.

— Monogo# yenoeek, He NoacKaXkeTe, Ha 3TOM Tpameae i A0 PbiH-
ka goeay?
— 3Haerte, yBaXkaeMasi, i NpefcKa3aHUsAMU He 3aHUMAIOCh...

Haxce HeOpeXKHbIE YTBED)KAEHUS IOHATHBI U He BHI3BIBAIOT Y
cobeceIHUKOB nTpobJieM A0 TeX MOP, MOKa peub UJeT O IPUBBIYHBIX
Bellax.

M3BecTHbIM aHekfoT. 3aTepsHHbie B
Hebe Caxapbl BO3ayxonnasatend Bu-
LAT B NyCTbiHe BeayunHa.

— Cap, cKaKWTe, noxanymcra, rae
Mbl HaxoguMcAa, xoTa Obl npubnnau-
TensHo!

— Ortuero xe npubauantensHo? B,
rocnoja, COBEPLEHHO onpeaeneHHo

B KOP3WHE BO3AYLWHOro wapa.

B 310T MOMEHT NOpbIB BETpa YHOCHT Wap B CTOPOHY.

— Ham He nosezno. 310 6bin MatemMaTMK, — ne4YasbHO FOBOPMT
OAWH Y3 a3POHABTOB APYyroMmy.

— JxoH, nodemy Tbl pelunn, uto 3TOT HeynH — MateMaTtuk?

— [la notomy, 344K, 4TO ero oTBeT aBCONIOTHO TOUEH U COBEPLLIEH-
Ho BecnoneseH.

ITpumep. «My>XUMHBI HOCAT HUAKAKH, a KEHIIUHBEI — ILja-
Tbsi». IIpocras dopmysia, KoTopas HaM IOHATHA: MY>KYHHDI
YacTO XOJAT B IHKAKaX, XOTSA COBCEM He 00A3aTeNbHO, a
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KEHINMUHBI 4aCTO HOCHAT 1JIaThs, XOTHA 6BIBaET, 4YTO M NHIKAKH
TOXKe. RpOMe TOT'0, BCE€ 3TO HEBEPHO Ha IIJIAXKe UJIN B 6aHe.

— Bbl He ckaxerTe, KOTOpbIK yac?

— Oruero x Het? OXOTHO CKaX<y — cnpalumsanTe.

Tenepr npeacraBuM cebe MOXoKyio (opmyny. «KsaapaTsi
HMMeIOT I10 YeThIpPe CTOPOHBI, a TPEYTOJbHHUKH — T0 Tpu» . Ciaegyer
JIM 9TO MMOHMUMATh B TOM K€ CMBICJIe? — MOJI, Y KBajpaTa 00bIYHO
4eThbipe CTOPOHBI, HO B OCOOGBIX CJIy4adX MOXKeT ObITh OfHA HJIH
JBe, a TPeyTOJbHUKH YAacTO BCTPEUAIOTCA C TPEMSA CTOPOHAMHM, HO
6BIBAIOT U C IATHIO, U C YETHIPbMS, IIPK 3TOM TPETHIO Ha ILISAMKe He
HaJeBaloT.

— Monogoi uenosek, a Bce e, A0 PbiHKa B KaKylo CTOPOHY?
— Ce#vuac... ceiuac... (koebipascb B Hasuratope). Bor, 6abyns,
Asurantecb KypcoMm 232 rpagyca 45 MuHyT.

OOpaTHBIH HIpPHUMep: M3BECTHO, UTO Y KBaJPATOB AMATOHAJIHN
NMepoeHAUKYJIAPHbI. JTO O3HAYAET, YTO He CYLIeCTBYeT KBajpara,
KOTOPBIi UMeJI Obl HenepneHAUKYIAPHEIe AUaTrOHAH.

ITonpobyem cocTaBHTH mMOX0XKee ObITOBOE YTBEpPKAEHHE: «BCe
ro/utaBAnb! )KUBYT B [onnaugumn». O3HauaeT J4 3TO, UTO He CyIe-
CTBYeT IroJIJIaH/11a, KOTOPLIH »kuBeT He B [onnauauu? Takux roJ-
JaHAIleB MHOTO. 3HAYUT, YTBEP)KACHNE, YTO MOJLIAHALBI KUBYT B
Tonnangumn, HeBepHO?

Kaercs, Bce DOHATHO. YTBep:KAeHUe, BepHOEe «B OOILIEeM M
nejgoM», MOXeT ObITh HeBepHBIM (opMasibHO. MaTemaTuuecKue
YTBEP)KAEHUA NOJKHBI OBITh (hopMasbHBIMH. X HY:KHO MOHM-
MaThb OYKBaJIBHO M COCTABIATHL UX HYXKHO TaK, UYTOGKI MOXKHO OBIJIO
OyKBaJIbHO M OAHO3HAYHO MOHATHL. CyII[eCTByeT MHOYKECTBO IOJ-
XOJOB K IOCTPOEHUIO JIOTHKH. MBI pAaCCMOTPHUM JIHIIIb HECKOJIBKO
IpUEeMOB, ITO3BOJISAIOIINX BRICKA3bIBAThCA M IOHUMATh YTBEpPIKIe-
HUA GOPMAJIbHO.

Kcrtatn, passutueM MaTeMaTUYECKMX NIOTMK Cpeau NPOoYMX 3aHuMancs Yapnbs
NMotenpx fomwcon. OgHa M3 KHur no noruke «Jloruueckas urpa» sbilwna y He-
ro TaKOW, UTO OH pelunn ee M3gatb noa uMeHem Jlbionca Kapponna.
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B npumepe ¢ AuaroHaJisMH KBaJpaTa U rojJaHALaMH IOCTa-
TOYUHO PACCTABUTH YTOUHEHHS, O KAKOM MHOXKECTBe O00BEKTOB
HJeT pedb: 000 BCeX, XOTsI ObI 00 OJHOM HJIK HHU 06 OXHOM.

Hanpumep, y BCAKOro KBajpaTa AMaroHaju B3aUMHO IlepIIeH-
JTUKYJISAPHBI.

SlcHO, UTO yTBepKIeHHEe «BCAKMN rosutanpel sxuBer B I'ou-
JaHAUU» OIIMOOYHO. MOMKHO cJeJjlaTh TaK: «CYIIECTBYIOT TOJ-
JAaHAUBI, Kusyinue B I'ojnnaHgun». ITO BepHO, HO Geccomeprka-
TeJbHO — Ha TO oHa M lonnaHaus. Eme ogHO: «CyIIEeCTBYIOT
roJIIaH LB, He XXKUBYIHe B [omnaHaum». 3aMeTbTe, ABa IIOCJIEk-
HUX YTBePKIeHUS He OTPUIIAIOT APYT APYra — OHU BHIIOJIHSAIOTCHA
OJHOBPEMEHHO.

OTtpuuaHue

BajxHo yMeTb CTPOUTH OTPUIIAHUA K yTBep:KAeHuAM. Ecium yr-
BEpIKJaeTcs, UTO 8Cce OOBEKThl KAKOro-TO MHOYKecTBa ob.adaom
KaKHM-TO CBOMCTBOM, TO OTPHIIaHHE IIOAPA3yMEBaeT, YTO XOMms
6t 00uH OO'BEKT 3TUM CBOMCTBOM He obaadaem.

Hao60poT — ecJyiu HCXOMHOEe YTBEPKAEHHEe TOBOPUT, YTO XOMA
0vt 00uH 06Bexm obJiIafaeT HEKMM CBOMCTBOM, TO OTPHUUAaHMe OyaeT
FOBOPHUTD, UTO BCe OOBEKTHI 3TUM CBOMCTBOM He ob.aadaiom. ITO
MOJKHO 3amucaTh (OpPMaJbHO, HMCIOJb3yA OYKBeHHLIe 0003Haue-
HUA.

IL1st yTBEepiKACHUSA

Bcee X u3 muoxcecmsa M obaadarom ceoiicmeom S
oTpulianue OyIeT BHITIALETh TaK:

Xomas 66t 00un X u3 mroxcecmea M ne obaadaem ceolicmaeom S

s yrBep:KaAeHU

Xomas 66t 00un X us muowecmaea M o6radaem caoiicmeom S
OTpPUIIaHHE CTPOUTCA 110 TAKOMY Ke IIPaBHJIY:

Bce X u3 munoxcecmea M He oOaadarom ceoilcmaeom S.

Ecnu A orpunanme aas B, To B orpunanue auaa A. Ilpux atom
BEPHBIM OYIET OJHO M TOJBKO OZHO M3 3TUX YTBEPXKIeHUIA.

A. Bce nTHIIBI JIETAIOT;

B. Cywecmayem ntuna, KOTopas He JETaer.

ITH YyTBEDKAEHUA — OTPUIAHUA JAPYT AJA APyra. B maHHOM
cJyJyae BEpHO TOJBbKO BTOpOE.
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3anaua 186. Jaub! yTBepKIAeHUA.
a) Bce Komiku cTymamoT MATKO.
6) Cpexm aHryMYaH HaWgeTCA XOTA ObI OAUH OPIOHET.
B) CymecTByeT KBajpaT, Yy KOTOPOro AUATOHAJIM He TIepIIeH-
AUKYJIADHBI APYT APYTY.
r) Bce cobaku UMeIOT XBOCThI.
ITocTpo¥iTe OTPHUIIAHUSA K BTHM YTBEPKIACHUAM.

ObpaTuTe BHHMaHUe Ha TO, YTO ¢OpMaJibHble YTBEPIKICHUSA
IIPO KOIIEK M aHTJINYaH [IOJy4alOTCsa CTPAaHHBIMU. MBI Tak He ro-
BOpHM. 3aTO YTBep:KJAeHUE PO KBaApaT He 3BYUHUT Hejemo. Ma-
TeMaTH4YeCKUe 00'beKThI ¥ UX CBOMCTBA, KAK MPAaBUJIO, TOYHO OIIpe-
JeJIEHBI, H TTI03TOMY (OpMAaJIbHBIE YTBEPIKASHUS O MaTEMATHUYECKHUX
00'beKTax He BHITVISAAAT NCKYCCTBEHHO.

3amaum

3amaua 187. Jlausl yTBepKACHUS.
a) Bce MBIIIM KMEIOT XBOCT.
0) Haiimercsa pexa, B KOTOPO# He BOAUTCSA pbiDa.
B) CyiecTyeT KOIIKa, He IIOKPBITAsA IIEPCTHIO.
r) Bce TpeyroJlbHMKHN — OCTPOYTOJIBHBIE.
ITocTpoiiTe OTPUIIAHUSA K 9THM YTBEPKIACHUSAM.,

3amaua 188. BribepuTe OTpHUIlAHUA K YTBEPXKIEHUIO «BCE DHIOBI
ILJIaBAIOT»
1) Bce, KTO He IL1aBaeT, — He PHIOHL.
2) Bce, KTO nJIaBaeT, — PHIOHI.
3) Bce puiGbI HE IIJIABAIOT.
4) He Bcakas peiba naBaer.
5) He BcsiKoe m1aBaloIee >KHUBOTHOe — pbIfa.
6) Haligercsa HenaBaomas peida.
7) Xots O6b1 ogHA pbIba He N1JIaBaeT.

3anmaya 189. BribGepure OoTpUIlAaHHA K YTBEP:KIEHHUIO «BCE€ CJIOHBI
¥}UBYT B Appuke»:
1) Xorsa 661 OAUH CJIOH He JKUBeET B Apuke.
2) He Bce xxnBoTHBIE B AQPHUKe — CJIOHHI.
3) Bce cJIoHEI 3KUBYT He B AdpHKe.
4) Bce, KTO0 He uBeT B Adpuke, — He CJIOHHI.
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5) Bce :xxuBoTHBIE B ApHKe — CJIOHEI.
6) He Bce cy10HBI )KUBYT B Appuke.
7) Haiimercsa cJIoH, He XKUBYIIHi B AdpHuke.

n POTHBONONOXHbIE YTBEP)KAECHUSR

IIpoTuBOIONIOKHOE YTBEepKAeHHEe — He TO JKe caMoe, UTO OT-
punasue. J({Ba IIPOTHBOIOJIOMKHBIX YTBEPMKICHUS YTBEPXKAAIOT
OJHO ¥ TO K€, HO «C PAa3HbIX CTOPOH». Ilo3TOMY OHM OZHOBpEMEH-
HO BepHBI UJIM HeBepHHBI. [[Jisg yTBeP)KAEHUS «BCSAKadA NTUIA JIeTa-
€T» IPOTUBOMOJIOXKHBLIM YTBep)KIeHUEeM OyIeT «ecJId UYTO-TO He
JleTaeT, TO 3TO — He ITHUILA».

dopmanbHas 3aUCh IIOMOXKET HOHATH 00Nui nipuHIun. s
YTBEPXKIAEHUA

A. Bce X us mnoxcecmea M obaadarom ceoiicmeom S.
TIPOTHUBOIIOJNIOXKHBIM OY/IeT yTBEpIKICHHUE

B. Ecau X ne obnradaem ceoiicmeom S, mo X He npunad.e-
scum muoxcecmay M.

Euie ogvH IpUMep IPOTHBOIOJIOXKHBIX YTBePXKIEHUI]:

A. Bce xBaZpaThl ABIAIOTCA MTapajjieIoTpaMMaMHu;

B. Ecnn ¢urypa He mapajuiesiorpaMM, TO OHA He SIBJISeTCHA
KBaJpaToM.

ITocTpoeHue OTpULIAHHAI U TIPOTHUBOIOJIOKHBIX YTBEPIKAEHUM
IIMPOKO HCIIOJIb3YETCs IPH JOKa3aTeILCTBaX.

MpoBepka HCTUHHOCTH.
HNokasarenbcTBa H KOHTPNPUMEPbI

HcTHHHOCTh UM JIOMKHOCTH OGILIMX YTBEPKAEHHH IIPO Aepe-
Bb4, JI0Zel, pbIO U T.II. 0OBIYHO NPHHUMAaeTcsa KaKk HEKOTOpoe CO-
rnauieHue. «Bce gepeBbs MMEIOT JUCTbA». B IleJI0M BEpHO, HO
KaK-TO He Oo4eHb. EcJiM He cCUMTATh XBOIO PA3HOBULHOCTHIO JIUCTh-
€B, 3TO y)Ke HeBepHO. Kpome Toro, 3uMoii MHOrHue JepeBbs TEPSIOT
JIUCThsI. A KakK ObITh C CYXUMH JepPeBbAMU?

Maremaruka crapaerca usberarb TAKMX HEOZHO3HAUHOCTEH M
HEYTOYHEHHOCTeH, a eCJi BCe e IPUXOAUTCA ¢ HUMH UMETh JIeJI0,
MaTeMaTHKH IPUAYMBIBAIOT JJIA 3TOTO CIeliHaJIbHBIE CPEICTBA.

EcTb yTBepaKAEeHUA, KOTOPLIe M3HAYAIBHO CUMTAIOTCS HUCTHUH-
HeIMHU. VIX Ha3bIBAIOT aKCMOMaMHU, U C HUMH BCE B MOPAAKE — HX
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He HIPUXOAUTCA NPOBEPATH. pyrue yTBep:KIAeHUS MPUXOZUTCA
ONpOBepraTh WU AOKA3LIBATH. [|OKA3aTENLCTBO ITPEACTABJIACT CO-
601i IEeNOYKY YTBEPKACHHU I, NMHOTAA JOBOJBLHO CIOKHYIO.

HWHorzpa oueHb JIETKO JOKA3aTh, UTO HEKOE YTBEPKIECHUE JIOHK -
HO. OGBIUHO 3TO JIOJKHBIE yTBePKAeHUA BUAa «Becakuit X obmana-
€T CBOHCTBOM S». [[JIs1 3TOr0 JOCTATOYHO IIPUBECTH IIPUMeED, IIOKA-
3BIBAIOINUIM, YTO YTBEP)KIEHHE MOXKET He BBINOJHATHCA. TaKoii
OIIPOBEPTAIOIIUY IPUMED HA3LIBAIOT KOHMPNPUMEDPOM.

IIpuBenem gBa mpumepa.
1. YrBep:xaenue: «JIi060e apudMeTHUECKOE BRIpAMKEHUE UMe-

1
eT 3HaueHHne». Konmpnpumep: BolparkeHne 0 3HAYEHUs He UMe-

eT. 3HAYHT, YTBEPXKOAEHUE JIOXKHO.

2. YrBep:xaeHue: «BHyTpM BCAKOro TpeyroibHHKa HalgeTcs
TOYKa, OAMHAKOBO yJaJIeHHAsl OT BCeX BEpPIIHH 3TOr0 TPEyrojb-
HUKa».

Pasymeercs, KakoB Gbl HU ObIJI TPEYrOJbLHUK, TOUKA, PABHO-
yAaJIEHHAs OT ero BEepPIINH, CYIIeCTBYeT — IeHTDP OMMHMCAHHON OK-
pyxkHocT. HO ecs TpeyroJbHHUK TYHNOYrOJBLHBIH, TO 3Ta TOUKA
OymeT He BHYTPH TPEYrOJbHMKA, a CHAPYKH. A eciau IpaMo-
YTONBHBIN, TO 3TAa TOYKA JIEXKUT Ha r'HIoTeHy3e. Takum o6pasom,
MBI HAIIUIM KOHTPIPUMEDP — TYNOYTOJBbHEINA TPEYrOJbHUK, BHYT-
DPH KOTOPOT'O TAKOM TOUKH HeT. ¥ TBEpPKJeHHe OIPOBEePTHYTO.

A

Konrprnpumep He Bcerga jierko "aiiru. CymecTByeT MHOrO Ma-

TeMaTHYECKHUX YTBepPXJeHuii (TUIIoTe3), KOTOpPbie He JOKA3aHbI U
JJIS1 KOTOPBIX He HallIeHbI KOHTPI pHEMephI.
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3HamennTas runoresa lonbabaxa yreepxaaer, uto nioboe HaTypanbHoe YeTHOe
UYMCNO Ha4yMHaA C 4 MOXXHO 3anucaTb B BMAE CYMMbl ABYX NPOCTbIX unucen. Ha-
npumep, 4=2+2,6=3+3, 8=3+ 5 u 1.5. HecMoTpsa Ha cToneTHn, npowea-
WHe C MOMEHTA BbIABHMIXEHWUSA rMNOTE3bl, OHA NONHOCTLIO He A0Ka3aHa, TO ecTb
He cTana TeopeMoi. Ho 1 KOHTPNPHUMep — 4YeTHOe YNCNO, KOTOPOe HeNb3A pas-
6UTb Ha AABA NPOCTbIX — TOXE He HalaeH.

3apava 190. Haiizute KOHTpOpHUMEDPHI K CAEAYIOIIHNM YTBEDKAE-
HUAM.
a) Bce ONTHIEI YMEIOT JIETATh;
6) cymMa ABYX uuceJ Bcerga 60JblIe KaXKA0TO U3 CJIaraeMbIX;
B) Bce 00e3bSHBI JKUBYT B AQpHKe.
I') B KaAbIi apajjejiorpaMM MOXKHO BIIMCATh OKPYKHOCTb.

Bosmoxcnoutii omeem: a) MUHIBHH — NTHIIA HeJjeTalouias;
6) ecsIv OJHO M3 cJIaraeMbIX — HOJIb, TO CyMMa paBHA IIEPBOMY
cjaraeMomy; B) ecTh 00e3bAHBI, KOTOpHIE JKHBYT B MHAWM;
r) B [IapajjesorpaMM ¢ HepaBHBIMHU CTOPOHAMH BIIHCATh OK-
PY>KHOCTDb HEJIb3.

Yarre Bcero yreepxAaeHUsA GOpMYJIHPYIOTCA «He BOOOIIE», & IPH
HEKOTOPBIX YCIOBUAX, KOTOpPhIE CUUTAIOTCS JOCTOBEPHBLIMH.

3apava 191. Bana crapure BcexX HNPOYHX MAJILYUKOB B KJjacce.
Mamra Miajuie Bcex IMPOYMX JeBOYEK B 3TOM Ke KJacce. Ka-
KUe U3 CJIeJYIOIIUX YTBEP K AeHU BepHEBI?
1. Bansa crapie Boaoau.
2. Bausa crapime Mamn.
3. Maima maanie JIeHbI.
4. Jlena maanme Banu.
5. Boaoasa crapme Mamu.

3amevanue. B Takux 3ajjayax MHOroe IoJpa3yMeBaeTcs, XOTd
He cKasaHo aBHO. HannpuMmep, 3gech moagpasyMeBaeTcs, 4TO:

1. YTBep)KAeHNA U3 YCIOBUA 3aJaYN HCTHHHEIL.

2. ITox dbpasoii «yTeepiKaeHre BepHOE» UMeeTCA B BHAY, UTO
9TO yTBep)KJeHHe MCTHHHO He3aBHCHMO OT TOTO, KaK pacIlpe-
JeJIeHBl [10 BOBPACTAM BCe OCTAJIbHBIE yUaluecs B KJjacce.

3. IloxgpasymeBaeTcsa (ABHO He CKa3aHO, YTOOBI HE 3arpOMOMK-
JaTh ycaoBue), uto Bomoga — mansumk, Jlema — geBouka U
YTO BCE OHH YUaTCH B b}.IHOM KJacce ¢ Baneit u Maineii.
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Pewenue. Bans crapiiie Bcex IIPOYUX MaJbuyHKOB (a 3HAYUT, U
Bosaoau). Mama miajaine Bcex NPOYHX JeBodeK (& 3HAYHUT, U
Jlennl). 3HauuT, yTBEepKAEHUA 1 U 3 MCTHHHBLI. TpuM APyrux
YTBEpKAEHUsT BbI3BIBAIOT coMHEHHA. IIpeamnosoxkum (Beanb
MOJXKET JKe TAKOe CIYUYUThCS), uTo Mama crapine Banu. Ilony-
YaeTCA TaKasd IemouKa

Bce maavuuru, kpome Banu < Banusa < Mawa < 6ce ocmanv-
Hble Je6ouKU
(3HaKOM < MBI 0603HAUMNJIN « MJIAJIIIE» ).

9TO He IPOTHBOPEUMT YCJOBHAM 3aJauyd, HO BaHa Miamiie
Mammu u, 3mauur, Jlensr, a Bosogsa muaniie Mamu., Myl mo-
CTPOMJIH KOHTPIPHUMED K yTBepKIAeHUAM 2, 4 U 5. 3TH yTBEp-
JKJIEeHHUA HeJIb3s1 CYUTATh BEDHBIMH.

Omeaem:1u 3.

3apnauu Kk rnase 7

3anmaga 192. ITocTpoiiTe OTPUITAHKMA K CJIEAYIOIMUM YTBEPIKICHH-

AM:

1) Bokpyr ma1060ro TpeyroJbHHKa MOKHO ONHCATH OKPYHK-
HOCTb,

2) CyimecTByeT MOpe, B KOTOPOM HET OCTPOBOB.

3) Bce KoIilKH JI0GAT JIOBUTL MbIILIEH.

4) Jlwobas cobaxa BUJIAET XBOCTOM XOTA ObI pa3 B J€Hb.

5) CymiecTByeT poM0, B KOTOPOM AMATOHAJIN PaBHBI.

3agaga 193. Bribepure a) orpunauusa; 6) IpOTHBOMOJOMKHBIE YT-
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BePXKIEeHUs K yTBepKAeHUIO «JI1060i1 aBTOMOOUIIL pacxoayer

TOILJIHBO»

1) Bce mexaHU3MbI, He PACXOAYIONIUE TOILJIXBO, — HE aBTO-
mMo6uIn.

2) Bce aBTOMOOMIM PacXoAyIOT TOIJINBO.

3) Bce aBTOMOOHIN HE PACXOAYIOT TOILJIMBO.

4) He Bce aBTOMOOMIN PACXOAYIOT TOIJINBO.

9) He Bce MexaHHM3MBI, PACXOAYIONTHUE TOILIMBO, — aBTOMOOHJIH.

6) Xorsa 661 OAUH aBTOMOOHJIB He pacXOoAyeT TOMLINBO.



3amaua 194. B xuapIx gjomMax, B KOTOPbIX Gosiblize 5 aTaxkei, yc-
TaHoBJieH Ju(T. BeibepuTe yTBep:KIAEeHHS, KOTOPblE BEPHBI
NpU IPUBELEHHOM YCJIOBUH.
1) Ecuu B goMe HeT 1U@TA, TO B 3TOM JjoMe Dosbiie 6 sTaken.
2) Ecau B nome sudra HeT, TO B 9TOM JoMe MeHbIIe 6 aTaxkel.
3) Ecuu B fome Gosblie 8 aTakeii, To B HeM HeT audra.
4) Ecuau B fome Goibllie 7 3Ta)keil, To B HEM eCThb JUPT.

3amgaua 195. ITosap ucnek 50 poraJukos, U3 HUX 15 IITYK OH 1O-

chlaJl Kopulieit, a 20 poraJiukos mocelnall caxapoMm. Beibepu-

Te YTBEPKAEHUA, KOTOPbIe BepPHBI 1P YKa3aHHbIX YCIOBUAX.

1) Haiigercsa 10 poranukoB, KOTOpPble HUUeM He ITOCHIIIAaHEL.

2) Eciu porajyk mocelnas caxapoM, TO OH IIOCHINTaH ¥ Kopuuei.

3) He mosxeT okasaTbcd 0oJbIie 20 poraJukoB, HOCHIIAHHBIX
¥ caxapoM, B KOpHIlei.

4) Haiigerca 20 porajukoB, IOCBHIMAHHBIX U CaXapoM, U KO-
puileit.

3amava 196. BukTtop crapme denuca, HO Mmiaaguie Eropa. Anapeit
He crapire Bukrtopa. BeibepuTe yTBep)KIeHUs, KOTODbIe BeEp-
HEI IIPH YKA3aHHBIX YCJIOBUAX.
1) Erop camslii cTapimnii u3 yKasaHHBIX YeThbIpeX YeJOoBeK.
2) Amnnpeit u Erop ogsoro Bospacra.
3) BuxkTop u lleHuc ogHOTO BO3pacTa.
4) Hewnwuc muaamre Eropa.

3amava 197. Cpean JauHUKOB B IIOCEJIKE eCTh T€, KTO BhIPAII[UBA-

eT BMHOIDAaJZ, U €CTh Te, KTO BbIPAIlIMBAET I'PYyIIA. A TaKiKe

ecThb Te, KTO He BbIpalllMBaeT HX BHHOTDPAX, HU rpymu. Heko-

TOpble JAaUHHKH B 3TOM IIOCeJIKe, BhIpalllBalIl[ie BUHOIpaJ,

TaK)Ke BBIPAIIUBAIOT U IpyllnH. BrifepuTe yTBEepPXKIeHUS, KO-

TOpBbIE BEPHbI DU YKA3aHHBIX YCJIOBUAX.

1) Ecau gayHMK K3 3TOTO IMOCEeJKa He BbIpaliluBaeT BUHOTpaZ,
TO OH BbIPAHINBAET I'PYIIIH.

2) Cpezpu Tex, KTO BhIpalljuBaeT BHHOT'DAZ, €CTh JaYHHUKH M3
3TOr0 MOCEJKA.

3) Ectb x0Ts GBI OJMH JaUHUK B 3TOM IIOCEJIKE, KOTOPHIA BBI-
paluBaeT v 'PyIlH, U BUHOTPAI.

4) Eciu gjauHUK B 3TOM IIOCEJKe BbIpalllMBAaeT BHHOI'DPAX, TO
OH He BbIPALIUBAET I'PYLIHU.
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FNABA 8. CTATUCTUKA U BEPOATHOCTD

Auarpammbi

OnHa u3 nepBuIX 3agau EI'D — 3ajaua Ha YTeHHe JUArDAMMEI.
Kak mpaBuio, aTa 3ajaua He BhI3bIBaeT OOJIBIIHNX 3aTPyAHEHUM.
CyTb — BepHO MOHATHL YCJOBHE 3aJaUM M IPOYECTh AaHHEIE JH6O
110 OCH OpAHMHAT, JK0O0 1Mo ocH abciuce.

3apaua 198. Ha quarpaMme nokasaHa cpefHeMecsAYHAas TeMIlepa-
Typa Bo3ayxa B ExarepuuOypre (CBepAJOBCKe) 3a KasKIbIi
mecan 1973 roga. Ilo ropu3oHTaAN YKa3bIBAIOTCA MeCHAIbI, 110
BePTHKAJIM — TeMIepaTypa B rpagycax Ilenbcus.

20,0 T
16,0
12,0
8,0
4,0
0,0
-4,0
-8,0
-12,0
-16,0
-20,0
-24,0

a) Halinure cpeaHiolo temnepatypy B uioHe. OTBer fgaiiTe B
rpagycax Ilenbcus.

6) CkoabKo OnlJIO MecdAleB B 1973 roay, Korga cpeIHssA TeM-
neparypa mnpessimaina 9 °C?

Yrasanue. EquHcTBEHHOE 3HAHHE, KOTOpPOe JAeHCTBHUTEILHO
TpebyeTcs, — 3HaHHE NMOPAAKA MecAlEeB B rogy. UHeIMH cJio-
BAMHM, HY»XHO 3H4Tb, UTO HIOHb IIIECTOM Mecdll roga. Buaxo,
YTO B 3TOM Mecsle CpeJHAA TeMIlepaTypa TOUHO IocepelHHe
mexkay 16 °C u 20 °C, to ects 18 °C.

OTBeuasa Ha Bonpoc 0), HY’KHO MPOCTO IOACYHUTATH, CKOJbKO
cToJ6MKOB Ha xuarpamMme Bhiie 9 °C.
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20,0 —

16,0 i —1
12,0
8,0
4,0
0,0
-4,0
~8,0 ]

HJst npocToThI 1 4TO6 Y2K TOUHO HE OIMINOUTHCH, II0JIE3HO B3ATH
KapaHJAIll ¥ C IOMOIIbBIO JIMHEHKHU IPOBECTH YDPOBEHb, COOT-
BercTByromuii 9 °C. Brlile 3TO IPAMOM OKa3alMCh YeThIpe
cToi0MKa — Ha4YMHAA C NATOro (Maif) ¥ KOHYadA BOCHBMBIM
(aBrycr).

BeposTHo, HauboJIbIIIEee YnCI0 OIUO0K B oTBeTax EI'D B Tako#
3ajjaue CBA3aHO C HeBEPHO 3allMCAHHBIMHU OTBeTaMH. B 3amaHuu (a)
cnpaluBaeTcsa OTBeT B rpaaycax llenscusa. 3To 3HAYUT, YTO €U~
HUIIBI H3MePeHHUs YKa3bIiBaTh He HY)XHo. CrpaminBaeTcs TOJIbBKO
yucJio 18. Ecsiu B orBeT 3anucath 4uTo-To Bpoge 18C mym 18°, To
TaKkWe OTBETHI, CKOpee Bcero, GyayT COUYTEeHbl HEBEDHBIMH, IIO-
CKOJIBKY MOT'YT OBITh paciio3Hausl Kak 186 uiu 180.

IMapagokcanbHO, HO 3amaHue (0), rae OoMIMOUTHCA NOUTH He-
BO3MOKHO, BBI3EIBaeT 0oJibllle TPyAHOCTEH, ueM (a). IIpuunna Ta
’Ke — HeBeDHO 3amUcaHHbiil oTBeT. CIIPAIIMBAIOT KOJHMUYECTBO Me-
cAlleB, a He UX Ha3BaHWUsA. EcJM cTapaTejbHO HAIUCATH B OTBET
«MAMN, NIOHBb, UI0JIb, ABI'YCT», Takoii oTBeT GyAeT 3acUMTaH
omrn60YHBIM. MOJKHO CKOJBKO YIOAHO BO3MYIATLCA, HO 3TO
cIpaBeAJINBO — OTBET Ha IOCTABJEHHBIN BOIPOC He MOJIYyUEeH.

Wuorpa BMecTo CTONOMKOBOM aMarpaMMbl M300pakaloT JIH-
HeliHylo auarpammy. JIumeiinmas AuarpamMma COCTOMT M3 TOYEK.
B Toukax — Bca madopmanusi. OTpesKH, coeJUHAIOIINE dTH TOY~
KH, HY?KHBI TOJIBKO OJ51 yA00cTBa — 4YTOOBI TOYUKH OBIJIO Jerde BHU-
JeTh HA PHUCYHKe.

3anayva 199. Ha pucyHKe JKUPpHBIMHM TOYKaMHU [10Ka3aHO CYyTOYHOE
KOJINYEeCTBO OCaJIKOB, BbliiagaBuIinx B Mypmasncke ¢ 7 mo 22 Ho-
s16pst 1995 rozga. ITo ropusoHTaIN YKA3LIBAIOTCS YHCJIA MecsAla,
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110 BePTUKAIM — KOJIMYECTBO OCaJKOB, BHINABIIHUX B COOTBET-
CTBYIOILIMH JeHb, B MUJIINMeTpPax.
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a) CKOJIBbKO MMUJLIMMETPOB OCAJIKOB BuINaa0 12 HoAGpsa?
6) CkoJbKO AHEW M3 AAHHOrO IIepHOja BBINAAANI0 MeHee 3
MUJIJIMMETPOB OCaZKOB?
Crnenyoimmas sajaya — TOXKe ¢ JUHEMHON AuarpaMMoi — HH-
YyTh He CJOXKHee ABYX MpPeABbIAYINUX, HO OHA HepeaKO BLISLIBAET
TPYAHOCTH y TOTO, KTO He OUeHb BHUMATEJbHO ITPOYEJ YCIOBHE.

3agaua 200. Ha pucyHKe >KHDHBIMH TOUYKaMM IIOKA34HA IEHA
0JIOBA HA MOMEHT 3aKPBLITHUA GHPXKeBLIX TOPrOB BO Bce paGoune
gau ¢ 3 no 18 centsabpsa 2007 roga. ITo ropusoHTaNM yKasbl-
BAIOTCA YMCJA MeCsIa, 10 BePTHKAJH — IieHa TOHHBI 0JI0OBA B
ponnapax CIIA. JInsa HATASAJHOCTH »KHUDHBIE TOUKH HA PUCYH-
Ke coeIVHeHbI JuHuei. OnpegesuTe o pUCYHKY, KaKOro 4Yuc-
Jia 11eHa 0JioBa BiepBhle npeBbicuia 15 000 nonnapos 3a TOHHY.
15 300
15 200
15100 +———+—
15 000 /-
14 900
14 800 f
14 700 /
14 600 /
14 500
14 400
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132



OrcTynas OT TPaAWUIUM, MbI IPEAJIOMKHM 3[€Ch UeThipe BApH-
aHTa OTBeTOB. BribepuTe BepHBIi.

1) 8; 2)15150 3)12 4) 10

Ecan Bam otset (1), o6paTure BHMMaHue — 8 ceHTAOGPA GbLI
Hepaboumnii g1eus. Topros ue 6uLI0.

Eciu Bam orser (2), BHUMATENbHO IPOYTHUTE BOIIPOC K 3ajaye
¥ IOoJyMaiiTe, Ha 3TOT JIX BOIIPOC BbI JaJIK OTBET.

Ecsn Bam orBer (3), BHUMaTEJbHO IIPOYTHUTE BONPOC U IOAY-
MaiiTe, Ha 9TOT JIX BOIIPOC BhI JaJIU OTBET.

Ecau Bair oteer (4), TO, BEPOSATHO, BhI BEPHO MIPOYJIH U MIOHS-
JIY YCJIOBHE 3aJlauM.

YAuBUTENbHO, HO 3aAa4, B KOTOPbIX BONPOC O UeHe (Npo ocb opAuHar), Ha EM3
pewaloT HaMHOro flydwe, Yem 3ajauu, rae Bonpoc o AHe (npo ocb abcuwmcc).
BepOHTHO, HaWTH 3HayYeHue no PHCYHKY 4eM-TO npotie, 4em onpenesinTb, Kakoro
uucna 3To 3HaueHWe 6biNo UNKU cnyyunocb Bnepsebie. MoxeT 6biTb, NOTOMY, UTO
nepBbIM AENOM YENOBeK AYMAeT O CMbiC/le AHarpaMMmbl, a 3HaYUT — O 3HaYeHU-
AX Ha och opAxHaT? HenssecTHo. Peluas Takue 3afauu, NOMHUTE — OHWU O4eHb
NPOCTbI U NPOBEPAIOT HE rNybOKHe 3HaHWA, @ YMeHHe HWUUero He nepenyTatb M
NPOYECTb OTBET B HY)>KHOM MecTe,

CpeaHee apudmeTHueckoe

M300peTeHre BepOATHOCTEH MO3BOJIMJIO BHIPBATHCSA H3 JKECT-
KHUX paMOK JIBOWYHOM JIOTHKH, KOTAA J000e yTBep:KIeHHe Jubo
HUCTHUHHO, JN00 J0XKHO. BepoATHOCTH 103BOJISIET CYAUTH O CTEIIEHU
JOCTOBEPHOCTH COOBITHIH.

IIpesxne yem roBOpHUTH O caMOif BEPOATHOCTH, TOJE3HO 06CY-
AUTH KOe-4TO U3 CTATUCTUKHU — HAIIpUMeD, CpeJHNe 3HAYCHUA.

Ecsiu nMeeTcss KOHEUHBIN HA00p UMCJIOBLIX JAaHHLIX, TO B HEM
00sa3aTenbHO HalAyTCcA HaumboJblllee M HaXMeHbIee uypciaa. HMx
0OBIYHO 0603HAYAIOT Max ¥ min.

Hanpuwmep, 1 nabopa X ={5,4,2,5,7,1,2,3,1,4}; minX =1,

maxX =17,
3ameThTe, UTO eIUHULA B Habope BcTpeuaeTcd ABa pasa. Ho Bce
PaBHO eJUHUIIA — HaMMeHbIIlee YHCJIO0 B Habope, Be4h MeHbIlle HeT.
JIo6oe uncao Ha orpedke oT minX no maxX, BKJIOYad caMH
3TH 4YHCJla, ABJAETCA KAKMM-TO U3 CpeJHUX 3Ha4YeHHUI Ha6Gopa.
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Taxum oGpasom, AJia Hamero Habopa X CpeZHHM MOYKHO CUHMTaATh
snio6oe yucyo ot 1 go 7. Hanpuwmep, 2,35 uau camo yucJo 7.

Ho Bce ke 06bIYHO rOBOPAT He 0 KAKUX-TO CPeAHHX BooOIilE, a
0 cpeZHHX, 00JIafamOINMX OIpedeJIeHHBIMH CBOMCTBaMM. Bribop
CPeJHero 3aBUCHUT OT IIeJIM U3yUeHHs, IPHPOALI JAHHBIX U YACTO —
OT CJIOXKHUBINENCA TPAaAUIIUH,

B Poccum B LWKONE UTOrOBble OTMETKHM NPUHATO BbIMUCNATL KakK cpeAHee apud-
MeTUYeCcKoe TeKywmux oTMeToK. lpoueaypa 3Ta, Hafo cka3aTb, AoBosbHO Bec-
CMbIC/IEHHasA, NOCKO/IBKY LIKO/IbHbIE OTMETKM HE ABNSAIOTCA YAC/NAMK B NPSAMOM
CMbICNE COBA — WX HENb3A CKNaAblBaTb. TO eCTb hOPMANIBHO MOXKHO, HO NONY-
uaeTcs Yenyxa. Begb ecnn k otmeTke 2 npubasuTb OTMETKY 5, He nony4nTCA OT-
meTka 7. Hem xe onpasaaH sbibop cpeaHero apuctbmetudeckoro? Tonbko yaob-
CTBOM BbIUMCNEHWI U CNOXKHUBLIEHCH TPAAULHEN.

Ecau cenyasibHO HE CKas3aHO JPYyToe, TO MOk CPeSHUM OOBIUHO
MMeIOT B BUJY cpelHee apu¢pMeTHYECKOe: cyMMa BcexX Yucel, Je-
JIeHHas Ha UX KoauuecTBo. [[J1a Hantero Habopa X cpegHee paBHO

X = 5+4+2+5+7+1+2+3+1+4
10
C momomurbio cpefHero apu@MeTHYECKOr0 YCPeaHAIOT MHOMKe-

CTBO BEJIMUHUH: pacxoabl, KOJINYECTBO HpOl/ICIHeCTBHﬁ, miomanyu
U T.II.

=3,4.

KommeHTaTopbi hyTOONBHBIX U XOKKENHbIX MaTyer oueHb NoBAaT coobuwatb Te-
NIe3PUTENAM CPEAHHI BO3PacT MIrpoKoB KoMmaHabl. He ckasaHo, Kak Bbiuucnset-
CA 3TOT CPefHUi BO3pacT, HO, BMAWMO, CPeAHWM apHdmeThueckum. Bot ewe
OfMH NpUMep TOro, Kak cpefHee apudMeTU4ecKoe
NPUMEHSETCA TONbKO B CUNY OfNpeaeNeHHON Tpaau-
UMM, HO HMKAK HE CBSA3aHO C NPUPOAOM AAHHBIX.
Beab Henb3s e BCepbes CKNaabiBaTbh BO3PACT WI-
pokos. UHaue npuaetca BoobpaauTb, YTO KOMaHAaa

MOXeT npeBpaTUTbCA B OAQHOFO-€AWHCTBEHHOro
OUYEeHb NOXHUNOro Urpoka.

Xors cpegHee apuMeTHIeCKOe YMEIOT BEIYHCAATh BCe, HE BCe
XOPOIIIO IOHMMAaIOT 0cOGEHHOCTH €0 II0BEeJeHHU .

ITpumep. IIpeanionoxuM, 4TO Mbl BRIYHCIAEM CPEJHIOI BeJu-
YHHY 3apabOoTHOHN NMJaTH B Tpex QHUIHANAX OQHOH KOMIAHHU.
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3ampocsl B Tpu 6yxrajrtepuu Jajdu ciaeayiomniee. B mepsom ¢u-

Juajie cpegHsas 3apniarta pasHa 67 000 py6uieit, Bo BTopoM —

72 000 py6ureit, B Tperbem — 59 000 py6ueit.

CpenHee apudmeTnyeckoe 3TUX uuces paBHo 66 000 pybieii.
Ito cpepusas sapmaara mo Bceil komnaauu? Her! Mbl He 3Haem,
CKOJIBKO COTPYAHHKOB B KaXXIOM (pHIuaje, a 3T0 BaXKHO. 3ampo-
CHUM JOINOJHUTEJIbHEIE CBeJeHHsi. B mepBoM ¢unuasne paboraer 11
YeJIOBEK, BO BTOpOM 9 uejioBek, a B TpeThbeM 12 corpyaHukos. Te-
mepb CpeHee IIOCYUTATH MOKHO:

11-67000+9-72000+12-59000
11+9+12

To ects 65 406 p. 25 K.

INonyueHHoe 3HaueHuwe Majao oTjudaerca or 66 000 py6ieit
(otsnume oxoJiio 0,9% ). 3To MPOUBOIIIO IOTOMY, YTO U 3aPIIAThI
B Tpex uananax Majo oTiaudaiTcA. BosaMoXHO, 3Had 3TO, OIBIT-
HBIII PYKOBOAHUTEJb IIPHUHAJ ObI BepHOe pelleHHe u 0e3 IOMOJIHU-
TeJbHBIX YTOUHEHUH, pemuB, uTo 66 000 py6iieit zocTaTOUYHO TOYHAA
onenka. Ho 6yxranTepusi He TepIuT morpernHocreit gasxe B 0,9% .

Cpensee nmoayumaochk Goneire, yem 59 000, HO MeHbIlle, UyeM
72 000. 31O He cayuailHO — cpeAHee IO BCel KOMIIAHHM HOJIYKHO
OBITh CPEIHHUM H IJs TpexX duanaioB. Ho aTo yKe He TaK HHTYH-
TUBHO. VIHOra J1I0AM 31ech OuInbaoTCs.

=65406,25.

HepaBHo B KpPynHOM MOCKOBCKOW 60nbHWUE NPOBOAWACA NOACYET CpeaHero
uucna oHeH, NPoBeAeHHbIX BOMbHLIMK B OTAENEHHH HEBPONOTrMK B TEUEHHE roaa.
Moacuet Bencs no BceM HONbHBIM: OTAENBHO NO «UY>KUM» 6ONbHBLIM, NOCTYNUB-
LUKM W3 OPYrUX OTAENEHHH, U OTAENbHO — NO «CBOMM» GONbHBIM, rOCNUTANM-
3MpPOBaHHbIM Cpa3y B HEBpPOJiOTMUeCKoe oTAeneHue. 3aBeaylowas oTaeneHuem
nonyunna OT CTaTUCTHYECKOro LeHTpa WHdopmauuio. CpeaHee No «CBOWMM»
pasHo 14,5 AHa, no «uyxum» 13,8, a no BceM BONbHLIM OHO OKA3a10Ch paBHO
14,8. 3aBepyiowan (He MaTeMaTHK, XOTS B CBOE BPeMs OKOHYM/Ia MaTemaThde-
CKylO WKOANY) 3afyManacb, MOXeT fin Takoe ObiTh? Pewuna, uto He MoXKeT, M
cTana 3agaearb Bonpocbl. OOGHapy»MNOCh, UTO Ha NPOTAMXEHUH HECKONbKUX NeT
KOMMbioTepHas nporpamMma paboraer ¢ OWHOKOM, HO HUKTO HWYEro paHblue He
3ameuan.

C noMomibio cpegHero apudMeTHUYEeCKOro 4acTo yAOGHO pe-
maTh 3aJa4yy Ha KOHIIEHTPAIlUU BCAKHX PacTBOPOB, CTOJIb HEJIO-
6HMBbIe ITKOJbHUKAMH.
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3amaua 201. B 6 muTtpoB 10-IpOIl€eHTHOIO pacTBOpa KHUCJIOTHL O~

6aBuau 15-MpOIIEHTHLIN pacTBOpP TOH Ke KUCJIOThI. B pe3yJib-
rate noiaydwmics 12-mpolieHTHBIA pacTBop. CKOJBKO JUTPOB
BTOPOTO pacTBOpa K06aBuIn?

Pewenue. IlonyunBmascsa KoHIleHTpanua 12% — aTo cpegHee
apudmMeTHYecKoe KOHIEHTpalui oboux pacTBOpoB. IIprmem
065eM BTODOT'O PacTBOpa 3a x JuTpoB. Torpa

6-10+x-15=
6+x

12.

B unciaurene — «cymMMa BcexXx KOHIEHTpaIuii». A B 3HaMeHa-
Tesie — ob11tee yucsio JIUTpoB. PesynbraT — cpegnee 12. Ocra-
JIOCh PEIINThL YDaBHEHHE:

6-10+x-15:12(6+x); 3x=12; x=4.

Omeem: 4.

CpeaHsna ckopocTb (cpeAHee rapMoHHUYECKOe)

3amaga 202. ABTOMOOHIIL IPOEXAaJ OT FOPOJAa A0 AePEeBHHU CO Cpeji-
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Hell ckopocThio 40 KM/4, a O6paTHEIN NyTh OH IPOJEJIAJN CO
cpenHei ckopocTbio 60 kM/4. KakoBa cpegHsAs CKOPOCTH aB-
ToMOOuIA?

3ameuanue. CHauasa HYKHO IOHATH, UYTO MBI CUHTAEM CpEJ-
He#ll CKOpOCThIO. Pa3yMHO CUMTATh CpeAHEH TY MOCTOAHHYIO
CKOPOCTB, IIPM KOTOPOM aBTOMOOMJIL 3aTpaTHJ ObI Ha Bech
IIyTh TO K€ BpeM#, YTO OH 3aTPaTUJ B AEACTBUTEIbHOCTH.

Jta 3amaya BBI3BIBAET MHOrO TpyAHOCTeH. BoJbIIMHCTBO
CTapIIEKJACCHUKOB AAal0T oTBeT 50 KM/4, X0Td B y4eOHMKAX
LHEeCTOr0 MJM CeJbMOT0 KJiacca TaKHe 3aJadM pasdmparorcs
noApobHo. 3abbriu?

Pewenue. O603HaunM Bech OyTh S KM. Bpemd, 3aTpaueHHoe Ha

MyThb B A€PEBHIO, PABHO %0 4, Bpems, 3aTpauenHOe Ha 0OpATHBIIA

S S S 1 1
" ~ 4gy. H = 4+ = =8| —+— | 4.
nyTh, paBHO 60 q a BeCh IIyTh YyIILJIO 20 60 (4 60)

BHa‘{PIT, CpeAHAA CKOPOCTh paBHa



. 28 = 2 =48 (km/4).

¢ 1 .1 1.1
R
S(4O+60) 40 60

Kak Bugum, paccrosinue poJu He urpaer. Ho BeZb noyumioch

2
He cpejgHee apupmMmernueckoe. Hucjo T 1 HJH, YTO TO JKe
7+A
a b
2ab
camoe, _b Ha3bIBAETCA CPEeJHUM rapMOHHYECKHM UHces] a U
a+

b. 3aMeTHM, UTO HU @, HU b He JOJPKHEI PaBHATHLCA HYJIIO.

CpepaHuii 6aHKOBCKHI NpOLEHT

Baux A ofemaer 9 IMpoOLEHTOB MOJOBLIX (CM. rjaBy 2) B Iep-
BBII I'OJ, @ BO BTOPOM IojX, €CJay KJINEHT He 3a0KpaeTr BKJAJ, IIPO-
IleHTHad CTaBKa moBulmaerca 5o 11% . HauucigeHune mpoueHTOB
[IPOM3BOAUTCA Pa3 B 'O,

Bauk B Takike HauucJsgeT NPOLEHTHl pa3 B I'oJl, HO INPOIEHT-
Hafd CTaBKa I10 BKJIaAy He MeHseTca — Bceraa 10%.

3amaua 203. B Kaxoil 0aHK BBLIrOJHEEe IIOMECTUTHL BKJIAJ] CPOKOM
Ha ABa roga?
Pewernue. Y3HaeM, ueMy paBHa CDeJHAsA CTaBKa B 0aHKe A.
IlepBriii rox BKJIag yMHOKHUTCA Ha k; = 1,09, a BO BTOPOI1 roxg
Ha ky, = 1,11, 3Hauur, 3a gBa rofa BKJAJ BbIpacTeT B &k, - ky =
=1,09-1,11=1,2099 paa. ITo To 2Ke camoe, KaK ecJu ObI 6aHK
A KaxcJplil FOX YMHOKAJ BKJIAA Ha /1,2009 ~1,09995, To ecTh
paBaJ Obl craBKy 9,995% . 9T0 uyTh Mensbie, ueM 10%. Ta-
KHM 00pa3oM, MOXXHO HEMHOKXKO BBIUTPATh, €CJIH IOJOXKUTH
ZeHbru B OaHK B.

OO0paTuay Ju Bbl BHUMaHHe Ha IOABJIEHHE CPeJHEero 3Haue-

Hua? [Jas IByX MOJOMKHUTeJbHBIX UKcea a U b BeauuuHa vab
Ha3bIBAETCHA CPEAHUM reOMETPHYECKHM.
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Mepguana
MW MeiHaHHbIH NpeACTaBUTENDb

MeamaHa — erlle OgUH MpUMeEp YHMCJIOBOTO cpeaHero. Ompene-
JieHue MeJHaHbl caefyIolee.

Yucao m masslBaeTca MeJHaHON YMCJIOBOro Hadopa, eciium B
Habope xXoTa ObI MOJIOBHHA YHCEJI He MEeHbIIIe m M XOTA OBl MoJIo-
BHHA YHMCeJI He 0oJbIIe m.

3anaua 204. Haittu meguany Habopa 1; 2; 4; 5; 7; 8; 8.

Pewenue. Yucna yixe ynopagouensl. Beero ux 7. 3uauuT, me-
AUaHOM OyJeT «cepeAUHHOE» YKUCJIO0 5. POBHO yeThIpe uucia He
6osbie 5 (aTo uucia 1, 2, 4 1 camo uyucyo 5). Y poBHO ueThIpe
qycJia He MeHbIIle 5 (caMo YHCJ0 5, a TaKiKe Bce MoCaeAyIolue
yucna 7, 8 u 8).

3apaua 205. HaiitTu Mmeguany Ha6opa uucesa —0,3; —2; 1; 0; 0,3;
-1;1,2;0,1; -0,2; 1,2.

Pewenue. CHauasa yucjIa HY»KHO YIIOPAZOUNTD:

-1;-2;-0,3;-0,2; 0; 0,1; 0,3; 1; 1,2; 1,2.
Bceero uncen 10. Oguoro umcia, CTOAIIEr0 ImocepeiuHe, HET.
He 6exa — Bo3bmeM aBa. 1o uucaa 0 u 0,1 Meguanoit 6yzer
Ji0060e U3 HUX, 4 TaKKe J1060e YKCJIO0, PACIIONIOKEHHOE MEXK Y
HumHu. TakuMm 06paszoM, MeguaH MOXeT ObITh MHOIO. OOLIYHO B
KauecTBe MeJuaHBI OepyT cpeiHee apudMeTHUYECKOe ABYX ce-
PEeANHHBIX YHCEJI: 0+0,1 =0,05.

Ho, noBTopum, MoxxHo B3aATs 1 0, uuu 0,1 uau 0,03 u T.11.

Cratnctukn — niogu ¢ chantasued. OHW yMeloT npu HeOBXOANMOCTH CKpeLLH-
BaTb pasHble cpefiHue Mexay cobol. Hanpumep, MoxxHO BpaTbh He MeanaHy —
cepefiuHy YNOPSAAOYEHHOTO PAAa, a, CKAKeEM, MefiMaHy NepBOH NOMOBUHbLI (nep-
BYIO KBapTWsib). Unu TpeTblo KBapTUab, A MOXKHO CHauana oTGpoCUTb NepByio U
NocNefHIoI0 YeTBEPTh 3HAUEHUI U B3STb CpegHee apudMETUYECKOE OCTaBLUIWXCH
3HAUYEHWUN W T.N.

MeguaHa BRITOAHO OTJIHYAETCS OT cCpegHero apubMeTHUYECKOro
TeM, 4YTO OIIpelesisieTCA CPeJHUMHU 110 BeJINYNHe YUcaaMu B Habope
¥ He 3aBHCHUT OT CaMBIX GOJBIIMX M CAMBIX MajbiX. I'0OBOPAT, YTO
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MeJHaHA YCTOMYMBA OTHOCHTEeJbHO BbIOpocoB. Ilouemy 3TO BEHI-
roguo? IToToMy uTO camble GOJIBIIINE B CAMBIE MaJbIe YKCJIa YACTO
ObIBAIOT HEHAJeKHBIMM HalioJeHHaMH. Hampumep, 3TO MOTYT
OBITH OomuGoUHbIe 3HaYeHUsA. Uy He omnGOYHEIE, 8 IPOCTO CHJIb-
HO BBHIZAIOIIHECS.

3agaua 206. B Tabiuine npeacraBiieHbl JaHHBIE O CPeJHEM DPacxo-

*
e (copoce Bompl B MupOBOii OKeaH) TPHHAAUATBIO KPyIHeMH-
LIMMU PeKaMU.

a) Haigure cpensee apudmMeTHnyeCKOe JaHHBIX.

6) Haiigure MeguaHy JaHHBIX.

B) Halinure MemmanHHOro mpeacTaBUTeNs (PeKy, COOTBETCT-
BYIOIIIYIO MeIUAHE).

r) Kakoe u3 3THX HaWAEeHHBIX CPEJHHX JIyullle OIHNCBHIBAET
CpeqHU# pacxoj KPYIIHOi peKu?

1 AMazoHKa 219000
2 BpaxmanyTtpa 19200
3 Enunceii 18600
4 Korro 41800
5 Jla-Ilnara 25700
6 Jlena 17100
7 MekoHT 16000
8 Muccucunu 16200
9 OpHHOKO 30000
10 Puy-Herpy 26700
11 ToxkaHTHHC 13600
12 YsKynssae 13600
13 Aunsme 31900

Pewenue. a) CioKuM Bce JaHHBIE O PACXOole M paslenudM Ha
13. ITonyuyum npubausurensuo 37 646,15 xy6. m/c.

* o u
Cunraerca cpegHUi 06beM BOABL, IPOXOAANIHI 38 CEKYHIY Uepe3 yCThe
PEKH B TeueHHe mepnoja HaburogeHuii.
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0) Yoopazouum JaHHBIE:
13600, 13600, 16000, 16200, 17100, 18600, 19200,
25700, 26700, 30000, 31900, 41800, 219000.

MeguaHoit sBaseTrca 7-e IO cUETy 3HAUEHHWE B ITOM DPAAY:
19 200 xy6. m/c.

B) Bpaxmanyrpa.

r) MeguanHBIi IpeAcTaBUTENb HalledcA. MeIMaHHBINA mpes-
CTaBUTEJb HaMAeTcA BcerJa (Beib MbI IOMHHM, YTO MeJHa-
HY MOXXHO OpaTh IO-pasHOMY). A BOT «IIpeACTaBUTeJS
cpenHero apudMeTnyecKoro» B Tabisuile Het. U gaxke 61m3-
KOTo Hu4yero HeT. HerT peku ¢ pacxonom, OJU3KHUM K
38 000 xy6. m/c. Cpenuee apudpmMeTHYeCKOe B JaHHOM CJY-
yae HuU4ezo He onucbiéaem. B TaHHOM ciryuyae 3TO HeyJad-
HBIA OmMcaTeJbHBIM IOKasaTelb. 3aTO MeAuaHa JelcTBU-
TEJILHO JaeT NpeACTABJIECHHE O pacxXoje BOALI B THUITUUHOMN
KPYIIHOM peKe.

Omeem: a) =~ 37 646,15; 6) 19 200; 8) Bpaxmanyrpa; r) Meguana.

MenuaHa U cpefHee B 3TOM 3ajjaue CHJIbHO OTJHYAIOTCH U3-3a
TOT'0, UTO €CTh BbIOPOC — 3HAUeHHe, Pe3KO OTJIMUaloNeecsa OT Oc-
TaJbHBIX. ITO He oImuOKa. AMa3oHKa JeicTBuTeabHo B 10 ¢ aumi-
HHUM pa3 IIOJJHOBOAHee caMoOil IOJHOBOJHON K3 mpouyux pek. Ho
9TO HUYero He MeHAeT — AMa30HKa HeTUIHYHA. Jlyullle ee BbI-
OpOCHUTH U3 pacCMOTPEHHUA, eCJIM peUb HIeT He O PeKopAax, a O Th-
NUYHBIX pekax. CpegHee apu(pMeTHYECKOe C 9TUM He CIIpaBJIAeT-
cdA. A MegnaHa TOAXOAUT — OHA YCTOMYMBAA.

Ha cBoicTBE YCTOMUMBOCTH MeaMaHbl OCHOBAHO BOCCTAHOB/EHWE CTapbiX hoTo
u punomos. Hanpumep, HyHO BbICTPO yAanuTb co ctapon doTorpadmu MHo-
YKECTBO MEJIKMX LapanuH U YepHbix Touek. OTckaHupyeMm ¢hoto, pasobbeM Bce
U306paxKeHHe Ha MHOXECTBO ManeHbKUX KBaApaTHKOB M KaXAOMY KBAAPATHUKY
COMOCTaBUM UYUCNO — CTeneHb HacCbILEeHHOCTU ueetoM. Hanpumep, ot 0 (Her
ueeta) Ao 255 (nonHas HacbiueHHOCTb). Tenepb ecnu B KAXXAOM KBagpaTte 3a-
MEHUTb HaCbILEHHOCTb MeAMaHOW HACbILEHHOCTU AEBATH KBaApaTHKOB (ero
CaMoro W BOCbMW COCEAHMX), TO... NOBPEXAeHMA UcuesHyT. M3obparkeHue cTa-
HeT uyTb Pa3MbiTbiM, HO LenbiM. Tenepb MOXHO nonpoBoBaTb BOCCTAHOBUTb
ueTKoCTb U30HpakeHus, Ho 370 yrxe coBceM apyras MaTeMaruka.
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Ho:

ITocne:

Puc. Meduanrnas gpuabmpayus 60ccmanosula pomo koma

Co6biTHA M BEPOATHOCTH

CobpITHA, KOTOPBIMH II0JIHA OKPYIKAIOLIAA HAC MKHU3Hb, — 3TO
He BIIOJIHE Te COOBITHS, KOTOPhIe U3yUYaeT TeOPUS BEPOSATHOCTEH.
Mo:xHO HanucaTh GuaocoPcKkuil Tpaktatr o6 oTanuusx. Ckaxkem
KOPOTKO — TEOPHA BEPOATHOCTEMH, IPeXKae YeM U3ydaThb CoObITHA,
dopMasn3yeT X C IIOMOIIbIO OIIMCAHUA CIYYalHOTO dKCIIepUMeEH-
Ta, B KOTOPOM 9TH COOBITUS MOTI'YT IIPOUCXOIUTD.

JKusup Huuero He popmasausyer. OHa 3acTaBJIfAET IPUHUMATD
COOBLITHA KAaK OHHM €CTh — HEOYMIIIeHHbBIMHU OT HAaCJIOEHUU IIPUBXO-
OALINX 00CTOATENHCTB BO BCeil mecTpoTe ObITUS.

OgnHaxxabl Ha YpOKe yuuTenb npusen npumep cobbiTHa: Kyn-
NeHHas namrnouka Hukoraa He neperoput. C Toukn 3peHus
TEOpUH BEPOATHOCTEM 3TO BNOMHe AcHoe cobbithe. Ho Tyt
OQMH BOCbMUKNACCHUK 3asBU/, YTO HE NOHUMAET, YTo 3TO 3a
cobbiTve. Beab cobbitTue — 3TO TO, YTO MOXHO yBUAETb, 3a-
dukcupoBatb. — CKOMIbKO Xe s [O/HKEH CUAETb OKOMO 3TOM
NaMNoOuUKH, l41’06b| yBUAETb, UTO OHa HUKOrga He neperopMT?

Bot npumep ¢opManbHOro cobbiTs, KOTOPOE He SBASETCS
cobbiTHeM B 6bITOBOM CMbiCNe cnosa.

O6patHbiit npumep: «LlBeTeT cuperb». Kaszanoch 661 — Bce noHsTHO. Ho marte-
MaTHK HaYHeT HYAHO YTOYHATb: rAe CHpeHb? Kakoro copta? B KAaKOM BPEMEHHOM
npomexyTke? Ha Kakux nousax? Bca pomaHTWka notepsinacb, Ho 6e3 mano-
ManbCKK OMHUCAHHOrO 3KCNEPUMEHTa TEOPHS BEPOSTHOCTEM OTKAa3blBAeTCA CUM-
TaTb UBETEHWE CUPEHH COBbITHEM.
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Y70 3HAUNT OIIHMCATDL SIKCIEPUMEHT? OTO 3HAUUT OIIpeJieJINTh BCe
aJIeMeHTapHbIe COOBITHS, KOTOPBLIE MOTYT IIDOU3ONHTH, U MX BEpPOAT-
HocTH. 1A nosicHeHHsT OOBIYHO HCIIOJIB3YIOT IPOCTEHITINN dKCIIepH-
MEHT ¢ OpocanneM MOHeThl. IloiileM TeM ’Ke ImyTeM: ecjin OpocaroT
MOHETY, TO BO3ZMOYXHO BCErO JIMILL Z[Ba 3JIEMEHTAPHbBIX COOLITHS (HC-
xozna): «Open» (O) u «Pemka» (P). B cury cHMMeTPHH MOHETHI pa-
3YMHO CYHUTATh, YTO BEPOATHOCTH MEKAY 3TUMHU COOLITUSAMHU pasje-
JIeHBI TTOPOBHY. U1 ecTH Bech DKCIIEPUMEHT MMeeT BEPOSATHOCTL 1, TO

1
KaxxJgoMy u3 ucxoqaoB O u P gocraercsa BepOATHOCTD 3

IIpun nBYyKpaTHOM OpOCAHMM MOHETHI ITOJYUYAIOTCS 4YeThIpe
asiemernTapHbiX cobriTua 00, OP, PO u PP, u BepoATHOCTH KaXK-

1
A0oro 6yne'r Z — OIIATH K€ B CHJIy CHMMETPHHN: HUKAKO¢ cobbITHE

He Xy>Xe U He JiydIle Jo00ro Apyroro 13 OCTaBIIMXCA TPeX.

Bce ocranbHble COOBITHA KOMOMHUPYIOTCS M3 9TUX YeThIpeX aJie-
MeHTapHBIX coObITHi. Hampumep, MOMKHO paccCMOTDPETh COOBITHE
«Opes BoITIAT XOTA OBI OJUH pas». «XOTs Obl OAMH pas» O3HAUAET
OAWH pas uiau 6oJsinliie. B faHHOM ciyuae — OJMH HJIK ABa pasa.

OpHaxapl 3HaMeHUTbIH MaTeMaTuK flanambep NWcan cTaTbio O TEOPUH BEpPOAT-
HoCTel N paHLy3CcKoH 3HUHKAoneann. OH nocuntan ucxoabl OP u PO npu
6pocaHnu AByx MOHeT 3a OaHH ucxoa. «Toraa, — nucan llanambep, — Bcero
MOXET ObITb TPU HCXOAA — «ABa OPNa», «ABE PELWKHU» H «OPEeN U peLuKas, a no-
ceMy BepOSITHOCTb Kakaoro paesHa 1/3». 3To 3abny>kaeHue BOLLNO B UCTOPHIO
noa HassaHneM «Ownbxa Janambepay.
3amaua 207. Hajigure BepoATHOCTb coObITHA «Opes BbINAJ XOTA
OBl OIUH Pa3» IPU ABYKPATHOM OPOCAHUU MOHETHI.
Pewenue. Beero uetnipe asreMeHTapHbIX ucxoaa 00, OP, PO u

PP. BepoAaTHOCTh KaKAOTO paBHA i Cob6riTiio A «Opest BoI-

maJ Xotsi Obl OAUH pa3» OJaronpuATCTBYIOT Tpu u3 Hux: 00,
OP u PO. 3HauuT, BEPOATHOCTL COOBITHSA A paBHaA

1,11 31 o715
4 4 4 4
Omseem: 0,75.
Eciau sseMeHTapHBIe COOBITHA PAaBHOBO3MOXKHBI (KaK B 3TOU

3ajiaue), TO BMECTO CJOKEHHUSA OTAeJbHBIX BePOATHOCTEH MOXK-
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HO IIPOCTO Pa3AejNTh YMCJI0 OJAronpHATCTBYIOUUX 3IJI€MEH-
TapHbIX UCXO/0B Ha NX o0Iee YUCJIIO.

3anaua 208. B ueMnuonaTe 1Mo ruMHacTHKe yuyacTByioT 50 cnopT-
cmeHOK: 17 u3a Poccumn, 22 n3 CIITA, ocranbubsie — u3 Kuras.
ITopAagOK, B KOTOPOM BHICTYIAIOT T’MMHACTKH, OIIDENEJIAeTCS
sxpebuem. Hailigure BepoATHOCTH TOTO, YTO CIIOPTCMEHKA, BBI-
cTynamolgas nepBoi, okaxercs u3 Kuras.

Peuwenue. 3nech aKCIEpUMEHT COCTOMT B BLIOOpE CIIOPTCMEH-
KU, KoTopas OyZeT BLICTYIATh NePBOH. JjieMeHTapHbIe COObI-
THS — CaMH conoprcMeHKH. Of1mee YHCJIO 9/1eMEHTAPHBIX COOhI-
it N = 50. CobriTrio A «IlepBoii BEICTYIIaeT CIIOPTCMEHKA U3
Kurasa» 6naronpusarcteyior N(A) =50 — 22 — 17 =11 asemeH-
TapHBIX COOBITUH.

HaiineM BepoATHOCTb COOLITHS A
N4 _1

PA==0""%0

=0,22.
Omeem: 0,22.

3amevwanue. BaxxHoe 06CTOATENBCTBO — IMOPALOK BBICTYILIE-
HUil onpegensiercsa Kkpebuem. Eciam 661 3TO 6BLIO HE Tak, TO
HeJIb3A OBLIO OBl YTBEPXKIATh, YTO BCe IPETEHAEHTKH Ha Iep-
BO€ BBICTYIIJIEHHEe DaBHOBO3MOKHEI. M Torza sajady HeJlb3d
ObLyIO0 Obl peimruTh. JKpebuit onmpezenseT 3JeCh CIyualHOCTH
BBIGOpA U — CTaJI0 OBLITh — PABHOBO3MOXKHOCTD.

OgHaxabl, BbICTynas C NeKuuen no 3NeMeHTapHOW BEPOATHOCTH nepes ydute-
naMu, npenofasartenb NOAYYUN BONPOC: «XOPOLWO, BCe NOHATHO. A Kak 6biTb,
€C/IM Mbl XOTUM HalTH BEPOATHOCTb TOrO, YTO KUTasHKa ByAer BbICTynaTh TpeTb-
eit?» Cronno 6onblwKx TPyaoe ybeanTb yacTb COBPaBLUMXCS B TOM, UTO HUYErO
He MeHseTcs. HaM HY)XXHO HaWTH BEPOATHOCTbL TOMO, UTO KMTasHKA OKAKETCH Ha
KaKOW-TO OfJHOW OonpeaeneHHoN NO3WLUY, NEPBOH UK TPeTbeld — He BaXKHO.

3azaya CTAHOBUTCH HECKOJBLKO CJIOKHEEe, €CJIM BOIIPOC 3aJaTh
HHaye: KAKOBa BEPOATHOCTb TOrO, UTO IEPBOE€ U TPEThe BHICTYII-
JeHUe GyJieT IPUHAJJIEKATh KUTAAHKAM?

3agaga 209. HaiiTin BepOATHOCTH TOTO, YTO IPH CAYYAMHOM pac-

npejejJeHUH MOPAAKA BEICTYILJIEHWI IMepBOH M TpeTheil 6yAyT
BBICTYTIATh NPEACTABUTENLHUIE KuTas.
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Pewenue. 3nech Kaxk ¢ AByMA MOHETAMH — KaXIbIH 3JI€MeH-
TapHBIH UCXOJ COCTOMUT M3 ABYX CJYYaHHBIX BhiOOpoB. OGimee
YHCJIO MCXOZOB B TakoM sxcrnepuMeHre: N = 50-49 = 2450
(Ha nepByI0 MO3UNMIO IpeTeHAYIOT 50 cIOpTCMEHOK, a Ha Tpe-
TbiI0 — 49 ocraBmnxcs). UKUCIO UCXOAOB, GJIATOIIPUATCTBYIO-
muX coObITHIO B «O0e O3UIMHY IPUHAAJIEXKAT CIIOPTCMEHKaM
u3 Kurasi», paBao N(B) = 1110 = 110 (Ha nepByIio IO3UIIHIO
npetesyloT 11 KUTaSAHOK, a HA TpeThio — 10 ocTaBIINXCA).
Bce xoMOMHATINY PABHOBO3MOJKHLI B CUJIY CJIYYaHOIO BBIOOpA
o Kpeduio. 3HAYUT, BEPOSITHOCTb COOBITHS B MOMKHO HaliTH
KaK OTHOIIEHUe:
P(B):N(B): 110 _ 11
N 2450 245

=0,045.

Omeaem: 0,045.

Eme oxgna 3agaua 3 oTKpeiToro 0anka 3agauuit EI'9, kotopas
TPAAUIMOHHO BEI3HIBAET GOJIbIINE 3aTPYAHEHU .

3anaua 210. B kimacce 26 yuamuxcsa. Cpeaqu Hux moapyru Maima
u Tauda. [Ina xakoi-To HaJOGHOCTH KJace CAyJaiHBIM 00pa3oM
JeJiAT Ha ABe rpynmnsl o 13 yesnoBek B Kaxkoii. Haligure Bepo-
ATHOCTB TOTO0, uTo Mama u TaHsa oKa)KyTca B OXHOH rpymmne.

Pewenue. IlepeunciieHue BceXx BOSMOXKHBIX CIIOCOGOB pacipe-
JejeHuA 26 ues0BEeK IO ABYM TI'pPYIINaM BO3MOXHO, HO Tpebyer
HEKOTOPHIX KOMOMHATOPHBIX 3HAHUMN. YINPOCTUM OIIMCAHHE
akcnepumenTa. CunuTaeM, UTO y HAC €CTh ABA IIYCTHIX CIIUCKA TI0
13 cTpouek B KaxkaoMm. ByaeM «3amoJHATL UX YYAIIUMHCH»,
IIpeanosioykum, uro Malina momaJja B KaKOH-TO CIMCOK (9TO,
6e3ycisioBHO, Tak). Torga cayuaiiHbIi 3KCIIEPUMEHT CBOGUTCS K
TOMy, 4TOOBI HmoMecTHTh TaHIO Ha KaKyoO-HUOYAb ADYryIO
CTPOUYKY B 3TUX chuckax. Hac mHTepecyer cobbiThe A «Tamsa
rnomaJjia B Ty XKe rpynmy, rae Marmia». Korga Mama yyxe 3anu-
cana, Tansa moxxeT ciaydyaiiHbIM 00pa3oM IONACTh HA OAHY U3
N = 25 ocraBmiuxcsa crpouek (oxHa 3aHaTa Marmeit). Ho B of-
HOM cnucke ¢ Marei ocraysocs N(A) = 12 cTpouek. 3HAYUT,

N(4)_12

P(A)=—x"=235

=0,48.

Omeem: 0,48,
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o TOM, KaK BaXXHO BHUMATE/NIbHO YUTATb YCAROBHE

YacTo B pellleHUH 3azad HNPENATCTBHEM OKA3LIBAECTCA HeBep-
HOe MOHUMaHue yciaoBuA. HammcaHo ogHO, HO, YUTaA 3amauy, de-
JIOBEK II0OYeMY-TO BHUAUT Apyroe. MoxkeT OLITb, TOTOMY UTO OH
IIOACO3HATEJIBHO T'OTOB K KAKOM-TO CUTYallMH U IO3TOMY BHAHUT B
yCJIOBHM TO, 4ero TaM Het, u HaobGopor. IIpumep — 3amaua 1mpo
6paK B MaCcCOBOM IIPOHU3BOJICTBE.
3agauva 211. IIpu MaccoBOoM HmpOM3BOJACTBE IUAPMKOBBIX PYYEK B

cpeHEM [JeBATh PYYEK M3 CTA, MOCTYNHUBIIMX B IMPOAAXKY,

UMeIOT CKPBITBI# nedexTt. HaiiguTe BepoOsATHOCTH TOro, YTO

cayJyaiiHO BbIOpaHHAA B MarasuHe pyuka He HMeeT 1eeKTOB.

3amevanua.

1. Pa3yMHO cUMTaTh, YTO CKPLITHIH AedeKT — 3To AedeKT, He
HallleHHBbIN ITepe] mponakeil. MHaue pyuka He nonaJjia Obl B
marasuH. Tem He MeHee 3TOT JeheKT MOXKET IPOABUTHCA
mo3:ke (pasoiiiercd He3aMeTHAs TPellHHA B KOPIyce, DydY-
Ka BHE3aIlHO IepecTaHeT MUCATD H T.II.).

2. ®pasa «B CPeJHEM [IEeBATH M3 CTa» B TOYHOCTH O3HAYAET,
YTO BepPOSAATHOCTh AedeKTa paBHA AeBATH coThix: 0,09.

Pewenue. Eciy BeposATHOCTH BBIOPATH Je(PEKTHYIO DYUYKY paB-

Ha 0,09, TO BEPOATHOCTL IIPOTHBOIOJOMXKHOTIO COOBITHA «BEBI-

OpanHas py4yka He umeetT aedexkToB» paBHa 1 — 0,09 =0,91.

Omeem: 0,91.

A BOT moxo02KadA 3amavua, HO MHAA II0 CMBICTY.

3amaua 212. IIpu npogake IIapHKOBLIX PYYEK B CPEJHEM Ha CTO
KaYyeCTBEeHHBIX pYYeK NPHUXOANTCHA AEBATHL PYUYEK CO CKPBLITHIM
nedbexTom. HalinuTe BeposTHOCTL TOTO, UTO CJOYYaHHO BBI-
OpaHHas B MarasuHe pydkKa He ©UMeeT JedeKTOoB.
3amevanue. HecMoTpA Ha BHellIHee CXOACTBO C IpeALIAyIlLeit,
3ajzada apyras. 3Iech KaueCcTBeHHbIe DYyUYKHU (0e3 medeKToB)
IPOTHUBOIOCTaBJEHbI pyYKaM ¢ JedeKTaMu. Ecau mpexae Mbl
CUUTAJIHU, YTO 9 HedeKTHBIX PYYEK BXOAAT B o0lllee KOJIHUUYECT-
Bo 100, To 3x1ech 9TO He TaK. Becero umeercs 109 pyuek, us Ko-
TOPBIX 9 B CpelHEM UMEIOT Ae(eKT.
Pewenue. Uz 109 pyuex B cpeaguem 100 pyuyek He MMeIOT fAe-

texToB. 3HAUUT, BEPOSATHOCTH BLIODATh KAYECTBEHHYIO PYUYKY

paBHa 100 ~0,92 . Omsem: 0,92.
109
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Bce, oauH unu xotsa 6bl oauH

BennoMHMM HAaIIM ynpa>XHeHHMA B IOCTPOEHHH OTPHUITAHHM.
Hamnpumep, Korga MBI CTPOHMJIM OTPHUIlAHHE K YTBEPXKAeHUIO «Bce
NIVHTBUHEL JKUBYT B AHTapKTH/E», Mbl IEPEXOAUIHA OT OOIITHOCTH
«BCe» K YTBEDKAEHUIO O CYIeCTBOBAHHH KOHTpIpHUMepa: «XOoTdA
ObI ONWH IMHTBUH KMBET He B AHTapKTHUZAe». JTH YIpayKHEeHUS
MIPUTOAATCA HaM B MMOCTPOEHUH IIPOTHUBOIIOJIOMKHEIX coOnTHii. Co-
ObITHE, IIPOTHUBOIIOJIONHOE COOBITHIO A, 3TO TaKoe COOBITHE A ,
KOTOpOe HACTyIIaeT, €CJM He HacTymnaeT A.

Baumanue! He OygemM myTaTh IPOTHBOIOJIOIKHEIE YTBEPIKIE-
HUSI ¥ IDOTHUBOIIOJIOKHBIE COOBITUA. Kak MBI IOMHHUM, IIPOTHBO-
MOJIOMKHEIE YTBEPXKJEHUS APYT Apyra He OTPHUIIAIOT, a BOT IPOTH-
BONOJIOXKHBIE COOBITUA — ZAa, oTpHuaioT. Taxkasa yiK CIOXKHJIACH
TEePMUHOJIOTHA, U3BUHUTE.

ITpumep. SKciepUMEHT COCTOUT B 6pocaHUM MOHeThI. CobriTHE

A «Bpbmmau opesi». IIpoTuBomnosioxkuoe cobbITHE A «Bpiman =He

opeJi», TO ecTh « Beimasa pemrkas.

Creayomuii npuMep MOKa3bIBaeT, YTO MEXKAY ITOCTPOEHUEM
OTPUIIaHUM U IPOTUBOIIOJIOXKHBIX COOBITUI €CTh CBAS3E.

IIpumep. CTpesIOK cTpeJisieT 10 MHILIEHH NATH pa3. CobwiTHe A

«Bce BeIcTpeBI yenenubl» . OTpunanue A BLITJISAWT Tak: «Xo-
TA OBl OOUH BBICTpPEJ HEeyJaueH», TO eCTh «XOTd Obl OAMH pa3
CTPEeJIOK IPOMaxHYyJICs» . [IpOTHBONOIOKHEIE COOBITHSA YCTPOEHEI
MIOX02Ke Ha B3aMMHO OTPHUIIAIOLIHeE APYT APYra YTBEPKAEeHUA.

Teopus BepoATHOCTEW — pa3fen MaTeMaTukW, Hambonee BMU3KMI K XKH3HW.
70T hakT He 0bown CTOPpOHOM NHUcaTenu. KTo Tonbko He paccyxaan o Bepo-
ATHOCTAX Ha CTpaHuuax CBoux pomaHoB: oT Jarapa Mo go Kupa Bynbiuesa.
Paccy>xaeHns uHorpa HeyaauHble. BoT npumeuatenbHbii hparMeHT M3 3Hame-
HuToro pomana tOnnaHa CemeHosa «CeMHaguaTb MTHOBEHHH BECHDbI».

Litupnuny nocne ceanca cBA3M C LEHTPOM eAeT no necy. Haunnaetca Gombexka.
«lMoexanu, mawunka», — nodyman oH no-pyccku u Bxmowun paduo. flepe-
8aBanu nezxyro mysviky. Bo Bpems HanemoB obbiuHo nepedaBanu Becenvie
necexku, 3mo Bowno B oberuaii: ko2da 300poBo 6uau HA GPOHME UAU CUNBHO
donbanu ¢ Bo3dyxa, paduo nepedaBano Becenvie, CMEWHbIE NPOSPAMMSI.
«Hy, edem, mawunka. Beicmpo noedem, ymobbi He nonacme nod Gomby.
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bomber yawe Bcezo nonadaiom 8 HenodBuxchvie uenu. floedem co ckopo-
cmeto cemboecam KunomempoB — 3Hawum, BeposmHocme nonadaxus
YMEHBWUMCSI UMEHHO B ceMbdecam pas...»
- He HyxHO 6biTb MaT@MaTHKOM, UTOBbI NOHATb, UTO Takoe paccyxaeHue LLTnp-
nvua owmbouHo.

3apauu x rnase 8

3amaua 213. B ciayuailHOM sKcliepuMeHTe GPOCAIOT TPHU HIPAJb-
Hble KocTu. HaliguTe BepoATHOCTh TOTO, YTO CyMMa BBINaB-
IIAX OYKOB paBHa 14. PeaysibTaT OKPYIJINTE KO COTHIX.

3agaua 214. B cayuaiinoM sKcIepuMeHTe CHMMETPUYHYIO MOHETY
O6pocaior TpuKIABI. HaiifuTe BEpPOATHOCTH TOTO, UYTO peEIIKa
BHINIAJET POBHO OJUH pas.

3amaga 215. UrpanbHeiii Ky6uk 6pocaioT gBakabl. CKOJBKO 2J1e-
MEHTAPHLIX UCXOA0B OILITA 6JIarOIPUATCTBYIOT COOLITHIO
A = {cymma ouKOB paBHa 7}?

Samaua 216. B cayuaiiHOM sKciepMMeHTe CHMMETPHUYHYIO MOHETY
Opocaior TpuxkAbl. HalifuTe BePOATHOCTDH TOTO, YTO HACTYIIHUT
ucxog OOP (B nepBrIif 1 BTOpoil pasnl BhITaJaeT Opesl, B Tpe-
THH — peIIKa).

3agauya 217. [Ipu U3roToBJEeHNH MOAIIUIHAKOB JUaMeTpoM 64 MM
BEPOATHOCTb TOT'0, UTO AUAMeTp OyAeT OTJIMUYATLCA OT 3ajJaH-
Horo He OoJble yem Ha 0,01 mMm, pasua 0,963. Haitnure Bepo-
SAATHOCTh TOTO, YTO CIYYaHHBIA MOSIUMITHUK OyaeT NMeTh AMa-
MeTp MeHble ueMm 63,99 MM, uian 6oJsbire uem 64,01 Mm.

3amaua 218. IIpu u3roToBIeHNN MOANIMITHUKOB JUaMeTpoM 71 MM
BEPOATHOCTBL TOTO, UTO AHaMETP OyAeT OTIMYaThCA OT 3aJaH-
HOro He 6GoJsbie yem Ha 0,01 Mm, paBua 0,987. Haiigure Bepo-
SAATHOCTh TOTO, YTO CAYYANHBINA MOAMMNIHUK OyaeT UMeTh OHUa-
MeTp MeHbIlIe yeM 70,99 MM, uau 6oapuie uem 71,01 mm.

3anaua 219. ®abpuka BeimyckaeT cyMKH. B cpenueM Ha 173 ka-
YyeCcTBeHHBbIE CYMKH IIPUXOAUTCA 7 CYMOK, MMEIOUIMX CKPBITEHIE
nebextsl. HaiiiuTe BepoATHOCTHL TOro, UYTO BhIOpaHHAsA
B MarasuHe CyMKa oxakeTcA ¢ gedeKTamMn. PesyibTaT OKpyr-
JIATE A0 COTHIX.
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3anaua 220. B cpegaem u3 2000 cagoBbIx HACOCOB, NOCTYIUBIINX
B mpogaxky, 12 moarekawoT. HaiiuTe BepOATHOCTL TOroO, 4TO
OIUH CJIyYalHO BLIOPAHHBIN AJIA KOHTPOJA HACcOC He IIOATEeKaeT.

3amaua 221. ABroMarTuuecKas JUHHS H3rOTABIMBAeT OaTapeiku.
BeposaTHocTh TOrO, UTO roToBad 6aTapeilka HeHcIIpaBHa, paBHa
0,02. Ilepen ymakoBKoil kaxkaas 6aTapeiika IIPOXOIUT CHCTEMY
KOHTpoJiA. BeposaTHOCTH TOro, 4Tto cucreMa 3abpakyeT Heuc-
npaBHyio 6aTapeiiky, paBHa 0,95. BeposATHOCTb TOro, 4YTO CHCTE-
Ma o ommOke 3abpakyer McipaBHYyI0 Garapeiiky, paBHa 0,01.
HaiigiTe BEpOATHOCTS TOTO, YTO CJYYalHO BHIOpDAaHHAsA U3TOTOB-
JieHHad OaTapeiika 6yeT 3abpakoBaHa CCTEMOM KOHTPOJIA.

3apaua 222. B Boame6Hoii ctpaHe ObIBaeT ABA THUIIA IIOTOABI: XO-
pomias ¥ OTJIMYHAs, IPDUYEM IOToJa, YCTAHOBUBIINCH YTPOM,
JepKUTCS HEeM3MEeHHOM Bech JieHb. FI3BeCTHO, UTO ¢ BEPOATHO-
crei0 0,8 moroza 3aBTpa OyAeT TaKo# Ke, KaKk M CEromHs.
14 oxkTabpsa noroxa B Boue6Ho# cTpaHe xopomas. Haitgure
BEPOSITHOCTH TOTO, UTO 17 oKTAGPs B Bonme6Hoit cTpaHe OyaeT
OTJINYHAA IOToAA.

3apaua 223. BeceM mampesTaM ¢ Iof03peHHeM Ha renaTUT JesaloT
aHaJu3 KpoBU. Ec/iN aHau3 BBIABJIAET TelIATUT, TO PE3yJIbTAT

aHaJN3a Ha3bIBAETCS NOJOHUMENbHbIM. Y OOJBHBIX TENaTH-
TOM IIAIMEHTOB aHAJNU3 JaeT HOJOXKUTENbLHBINA pe3yJbTaT C Be-
poaTHocThO 0,8. Ecain manueHT He GoJIeH relraTUTOM, TO aHa-
JU3 MOXKeT MAATh JIOMKHBLIM IIOJOMKHTEJbHBLIH pe3yjabTaT ¢
BepoATHOCThIO 0,03. M3BecTHO, uTO 75% mAIMEHTOB, IIOCTY-
NaIIUX C TOJO03PEeHHEeM Ha IremaTHUT, AeHCTBUTEJNBHO GOJbHEI
renaTuToM. HaiauTe BepOATHOCTH TOTO, YTO Pe3yJIbTAT aHa-
JIM3a y MalueHTa, IIOCTYIIUBIIEr0 B KJIUHUKY € MOZO3PEHUEM
Ha relnaTuT, GyJeT IOJIOXKUTEIBHBIM.

3agaua 224. B kapmase y Camu ObLIO YyeTbipe KOHDeTsl — «Ko-
poBKa», «Mumka», «Jlactouka» nu «Bacuyiek», a Takke KJO-
4¥ OT KBapTUpHl. Beiaumaa kiarooun, Cama cay4alHHO BEIPOHUII
U3 KapMaHa oAHY KoH(pery. HaiijuTe BepOATHOCTH TOTO, UTO
norepsyiack KoHpera « Muika».

3amaua 225. MexaunuyeckHe 4achl ¢ ABeHATIIaTHYACOBLIM IU(ep-
0JIaTOM B KaKOH-TO MOMEHT CJIOMAJHCh U II€PECTAaJId HATH.
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Hajinyure BepoATHOCTHL TOro, YTO 4acoBasl CTPEJIKA OCTAHOBH-
Jlach, JOCTUTHYB OTMeTKH 1, HO He JOUA 4O OTMETKHU 7.

3amauya 226. BeposATHocTh TOro, 4ro OaTapeiika OpakoBaHHafd,
paBHa 0,02. Iloxymareasr B MarasdmHe BLIGMpAaeT CIAyYalHYIO
YIIaKOBKY, B KOTOpO#1 fBe Takue 6aTapeitku. HalignTe BeposT-
HOCTH TOTO, YTO 00e OaTapeiiKM OKaKyTCA HUCIPaBHLIMHU.

3anava 227. Ha dabpuke KepamuuecKoil mocyael 30% mnpousse-
JeHHBIX TapeJoK umeioT gedexT. IIpuM KOHTpoJie KauecTsa
npoAYKI MM BbisgBasgeTcsa 50% ngedeKkTHBIX Tapedok. OcTalb-
HBI€ TapeJIK¥ MOCTYHAIOT B Hpojaxky. Haiiaure BepOATHOCTH
TOro, 4YTO CJydYailHO BLIOpaHHAs IpPHM IMOKYIKe TapejKa He
umeeT gedeKToB. OTBET OKPYIJINTE N0 COTHIX.

3amaua 228. B marasuHe TpH npoAaBua. KaKablil 13 HUX 3aHAT C
KJIWEeHTOM C BepOATHOCThIO 0,5 HE3aBUCHMO OT APYTHX IPO-
naBroB. HalinuTe BeposATHOCTH TOro, YTO B CJAYYAHHBIA MO-
MEeHT BPeMEeHH BCe TPH IIPOaBIia 3aHATHI OHHOBPEMEHHO.

3anaua 229. ITo oT3biBaM moKymaTeaeil AHAapeil AHApeeBHY Olle-
HHUJI HAOeXHOCTHh ABYX UHTEePHeT-Mara3dnHOB. BepOfITHOCTb TO-
ro, YTO HYKHEBIH TOBap JOCTaBAT U3 MarasuHa A, pasHa 0,84.
BepoATHOCTH TOTO, YTO 3TOT TOBAp JAOCTABAT U3 MarasuHa B,
pasHa 0,8. AHapeil AuapeeBHu 3aKas3aJjJ TOBap cpa3y B 000MX
marasuHax. CUUTasA, 4YTO HHTEPHET-MArasuHbl paboTaloT Hesa-
BHCHMO IpPYyr OT Apyra, HaluTe BEpPOATHOCTbL TOr'0, UTO HH
OJJH MarasvuH He JOCTaBHUT TOBap.

3agaua 230. U3 paifoHHOro 11eHTPa B JEPEBHIO eKeJHEeBHO XOIHUT
aBTo0yc. BeposAITHOCTBH TOro, 4TO B IIOHEJEeJbHHK B aBTOOyCe
OKaXXeTcs MeHbIlle 22 maccaXupoB, pasHa 0,92, BepoaTHocTs
TOro, 4TO OKa)KkeTcsa MeHbIre 11 maccaskupon, paBHa 0,45.
HaiinuTte BEepoATHOCTH TOTO, UTO YHUCJIO IACCANKUPOB OYAET OT
11 no 21.

3amaua 231. BeposATHOCTL TOro, 4YTO HOBLIM HOYTOYK B TeueHHe
roja MOCTYIUT B rapaHTUHHBIH peMOHT, paBHa 0,072. B Heko-
TopoM ropoze u3 1000 nposgaHHBIX HOYTOYKOB B Te4eHHE Iofa
B rapa’HTHUIHYIO MacTepCKyIo mocTynuao 76 mryk. Ha ckous-
KO OTJIMYAeTCA YacTOTa COOLITHUA «TapPAaHTUWHLIA PEMOHT» OT
€ro BEpOATHOCTH B 3TOM ropoge?
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3agaua 232. Yro6bl mOCTYyOUTH, B MHCTUTYT Ha CHENMAJBHOCTD

«ITepeBoguuK», aGUTYypUEHT KoKeH HabpaTh Ha ET'O He Me-
Hee 75 6aJJIOB IO Ka’KAOMY U3 TpexX NpPEeIMETOB — MaTeMaTH-
Ka, PYCCKUI SASBLIK M MHOCTPAHHBINH A3bIK. YTOOHI IIOCTYIIHUTH
Ha CHeIHMaJbHOCTb «TaMoKeHHOe JeJio», HY:KHO HabpaTh He
MeHee 75 6aJlI0B IO KaXXAOMY M3 TpeX NpeJMEeTOB — MaTeMa-
THKAa, PYyCCKHUH A3BLIK M 00IIIeCTBO3HAHME.

BeposaTHocTh TOro, uto aburypueHT M. moayuyur He MeHee 75
0aJ1710B TI0 MaTeMaTukKe, paBHa 0,9, mo pycckomy #A3bIky — 0,6,
1o "HOCTpaHHOMY A3BIKY — 0,8 u 1o obutecrBo3Hanuio — 0,6.
HaliguTe BepoATHOCTH TOTO, 4TO M. CMOKET MOCTYIIUTH HA OX-
HY U3 ABYX YIOMAHYTBIX CIEIUAJBbHOCTEMH.

3anaua 233. Ha Gopty camosiera 23 KpecJia pacIoJIOKeHbl PATOM

150

C 3amacHBIMHU BBIXOJaMH U 25 — 3a NeperopogxKaMu, pasjie-
JAOIMMU caJioHkl. Bce aTu MecTa yAoOHBI AJIA IaccakHpa
BBICOKOT0 pocTa. OcTanbHble MecTa HeyxoOHBI. Ilaccaskup 3.
BBICOKOTO pocTa. HaliiuTe BepOATHOCTh TOr0, YTO Ha PErUCT-
panyy Ipy CAYYaHOM BBIOODE MecTa Iaccakupy 3. JOCTaHeT-
csa yamobHoe MecTo, ecau Beero B camosiere 100 mecr.



FNMABA 9. TPAOUKU PYHKUHUU U DNIEMEHTDI
MATEMATUYECKOIO AHANTU3A

YreHue rpacvkos

YAUBUTENbHO — y4YeOHHKM MaTEeMaATHUKH 0003HAUAIOT (PyHK-
nuo 10 ¥y = f(x), T0 Ipocto f(x), To Kaxe oxHON GYKBOM [ MM Y.
Tlouemy He nmucaTh KaXAbli pa3 ogmHakoBo? Ilouemy muuryT TO
f(3)=5, T0 «y =5 B TOUKE 357

B sm1060M a3bIKe ecTh CHHOHMMBI. CHHOHHMMBI 060TraniaioT si3blK,
JaBasi BO3MOXKHOCTL CKa3aTh OJAHO H TO K€ PasHbBIMHM CJIOBaMH,
NOoAYEePKUBAasA CMBICJIOBbIE HIOAHCHI. MaTeMaTHYeCKUI A3bIK HE KC-
kaoyeHue. OH UMeeT CBOM CHHOHUMBI, CBOM «peueBble 000POTHI»,
KOTOpBIE IOMOTalOT BLIPAKaThCA JJAKOHUYHO U JOXOYMBO.

HNuorzna BeipaskeHue y = f(x) osHauaeT PopMyJy, KOTOpas 3a-
JaeT (pyHKIMIO, HHOTAA — caMy QYHKIIMIO, a HUHOTAA — ee rpa-
UK, TO eCTh HEKOTOPYIO JHHHIO Ha IJIocKOCTH. I HuYero. Jto
yooOHO U HMKOMY He MeliiaeT. Benab, eciiu BAyMAaThCs, C Halleit
TOYKHU 3peHUuA MexJy dopmynoi y = f(x) u nunuei y = f(x) He
JOJIPKHO OBbITH PasHHUIBl — OHU OIPeAesdoT OLHY U Ty XKe (byHK-
ouio y = f(x). T'opasgo xyske, ecau ObI MBI IMCATH OTHH 3HAYKHU
Ans QyHKOUH, Apyrue — aasA ¢GopMyJl M COBCEM OTAEJbHbIE — JJIs
rpagukoB. IloBeprTe, KOrga MaTeMaTH4YeCKUI TEKCT HAIIMCAH Ta-
KuM o6pasoM (a ecTb Jro0uTen!), YUTAThL €r0 BOBCE HE JIETKO U He
NPHUSATHO.

[ox. Nutneyp B KHUre «MaTtematuueckas cMecb» NpuBen NpUMep MaTemaruue-
CKOTO TEKCTa, HaNUCaHHOro C WCNO/b3OBAHWEM OYEHb TOUHOIO W CTPOroro A3bl-
Ka. Ouepk NonyunnCca eaKUM U CMELWHbIM.,

Ha npakTuke rpaduk GYyHKIIUK Yalile BCETO OMUCHLIBAET TeUe-
HUe KaKoro-HuOyap mpornecca MJid U3MeHeHHe KaKoi-Hubyap Be-
auyuHbl. O0BIYHO OBIBAET HYXKHO HANTH OJHO U3 TPEX.

1. 3rayeHne BeJUYUHBLI. Ero MOKHO HENOCPEACTBEHHO YBHU-
AeThb Ha rpaduke.

2. 3HayeHUe apryMeHTa P JAHHOM BeJIUUYMHE. ITO TOXE CUH-
ThIBaeTCA HEIOCPeACTBEeHHO ¢ rpadhuKa.

3. CkopocTs M3MeHEHHUs BeJUYMHbI. Ee IOKa3hliBAaeT IpPOH3-
BOAHAS.
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3apaua 234. Ha rpaduke nmokasaHo M3MeHEHHe TeMIlepaTyphl B
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3aBHCHUMOCTH OT BpPEMEHM B IIpOILiecce pa3orpeBa ABUraTess
JIETKOBOI'0 aBTOMOOHJIA IIPH TeMIlepaType OKPYKalolljero Bo3-
ayxa 10 °C. Ha ocu abcumcc OTKJIaAbIBaeTcs BpeMsA B MHHY-
Tax, IpoIllie/illiee OT 3alycKa JBHUraTeJis, Ha OCH ODIHMHAT —
TeMIlepaTypa ABHrarteija B rpaaycax Ileabcusa. Korma Temme-
paTypa OOCTHI'aeT OIpeAeJJEHHOI0 3HaueHHs, BKJIHUYAETCH
BEHTHJIATOP, OXJAKIJAIOL[Nil ABUraTesib, U TeMIlepaTypa Ha-
YHHAET NOHMUMKATHCH.

4°C
90
80 AN
70 / ™
60 !
50 i /
10 /
30
20 +-A | ‘
10 / i [

y i i(MPIH.)

0 i
0123456 7891011

—
>

Onpegenure mo rpadpuky:

a) TeMIepaTypy ABHraTejs yepe3d 2 MHHYTHI II0CJIE 3aITyCKa;

06) TeMmepaTypy ABUTraTess depe3 5 MHHYT IT0CJIe 3ayCKa;

B) CKOJBKO MHUHYT IPOIIJI0 OT MOMEHTa 3alyCKa ABHUraTeJs
10 BKJIIOUEHU A BeHTHUJISATODA;

r) cpegHWUI IIPUPOCT TeMIlepaTyphbl (rpafycoB B MHHYTY) Ha
OPOTAMKEHUHN TpeTheil, YeTBepTOi M NMATOH MHHYT paboThHI
JBUTATEJIS;

1) CPesHMM MPHUPOCT TeMIlepaTyphl (rpafycoB B MHHYTY) Ha
POTsKeHUH 6-#1—11-if MUHYT paGOTHI ABATATEJIA.

Pewenue. a) B touke 2 sHauenune pasuo 30 °C; 6) B Touke 5
sHaueHue paBHo 60 °C; B) TeMmepaTypa HauaJjla IIOHMYKaTbCs
110 UCTEUEHNH 8 MUHYT.

C aTuM Bce, HaJleeMcs, TOHATHO. IlepefifieM K IyHKTaM I') ¥ ).



r) 3a TpU MHHYTHI ABATATEJb pasorpescd Ha 60 — 30 = 30 (°C).

CienoBatesibHO, CpeHUI IIPUPOCT pPaBeH %:10 (°C /Mmun).

AHanoruyHo BHINOJHAeTCHS NYHKT A). HeBsupas Ha TO, 4TO B
KOHIle YKa3aHHOTO IIepHOoJa TeMIlepaTypa IiajaJia, BCe JKe K
KOHILY niepuoja (Hadajo 11-if MUHYTHI) OHA ObLJIA BBIIIE, UYEM B
HavaJie 6-i1 MmuuyThI. O61H mpupocT coctaBua 10 °C, a cpeg-

HU#A nIpupocT 3a 6 MUHYT paBeH g (°C /mumn).

Co0OcTBeHHO, IS BBIYHUCJIEHUS CPEJHEro MpHUpOCTa TeMIlepa-
Typsl HaM He TpedyeTcs 3HATh, KaK BeJia cebs TeMIepaTypa
BHYTPH npOMexxyTKa. J0CTaTOYHO 3HATH HAYAJIBHOE U KOHEY-
Hoe 3HaueHHe. [JomeTM X Ha pHUCyHKe ToOuKaMu A u B u mo-
CTPOUM IIPAMOYTOJIbHBIH TPeyroasHUK ACB.
4°C
90 ]
80 7 N
70 [ ~. D
60 1 E
50
40 f
Apanm:
10 ‘ (MuH.)
0 >
0123456 7891011
Bropoii Takoil ke TpeyroabHuK BED mocTpouM AJisl BTOPOTO
HHTepBaja — U3 IIYHKTa 1) pPellleHHOM HaMHu 3agadyu. Boruuc-
JISiA CpeAHUHN IPUPOCT TeMIIePaTyphl AJA MepPBOTO MHTEpBaJa,
MblI gesnuM Katet BC Ha kateT AC. IHBIMU cJI0BaMH, MBI HAXO-
auM taHreHc yriaa BAC B TpeyroJibHHKe, Y KOTOPOro I'HIIOTE-
HYy3011 ABasAeTcs xopaa AB. MoskeT nmokasaThcs, 4To yroja BAC
paBeH 45°, a T09TOMY TaHTeHC JOJI’KeH paBHATHeA 1. Tak aro
obmaH 3peHusi. O6paTuTe BHUMaHMe — MacIuTaObl pasHbIe: 1O
ocu opauHAaT MacuiTab B 10 pad MeHblle, 4eM IIO OCH abcIiiucc.
3HAUUT, U TAHTEHC «3pHUTENBHO» MoJydaeTcd B 10 pas MeHL-
me. Kaxxerca 1, a Ha camom gene tg/BAC = 10.
M=l ceifuac yBUAEJH TO, O UeM YKe TOBOPWJIHM B TJaBe 5, —
'@HT'eHC UTPAaeT BaXXHYI0 POJIb B HCCJAeH0BaHUY QYHKIIUMA.
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MNpoussoaHasn

IIpu cnoxkeHUM ABYX JUHEHHBIX GYHKIIHH, KAK MBI OTMEYaJHu
(cM. 3agaum 166 u 167), TanreHCHl YIJIOB HAKJOHA HUX rpaduKOB
TOK€e CKJajnIBaloTcA. To jKe caMoe IPOMCXOAUT He TOJNBKO C JIH-
HEeHHBIMU QYHKIMAMY, HO U C IPYTrUMH, V KOTOPBIX Irpa@uKA —
KpuBble JUHUHU. HYy>XHO TOJBKO MOHATH, YTO TAKOE YIOJ MEXKAY
KPHBOIl JHUHHEH U ocblo abcIiuce.

Ecau HY»XHO U3MEPHUTH yIroJ HAKJOHA i | B
KPHBOM JJUHUU K OCH aOCIIUCC B KAKOI-TO /
TOYKE, BMECTO KPHBOH pacCMaTpPUBAIOT —
KacaTeJbHYIO K 9TO# KpuBo#i. Ha pucyn- / ‘
ke yrog BAC paBeH yrijly HaxJoHA rpa-
duka K ocu abciyce B TouKe A.

Tanzenc yezaa Haxkaona zpaguka
PynKyuu 68 mouke K ocu abcyucc HaA3vi- T
8a0M npou3eodHol 3Imoii Qyukuuu 8 !
amoii mouke.

Ecan ¢pynrnusa ob6o3Hauena y = f(x), ToO IPOU3BOAHYIO OGBIUHO
obosHauvaror y = f'(x).

df
MHoraa npoussogHylo obosHauaot d— 3710 0bo3HaveHHe nogyepKueaeTt, uto
X

nporU3BoAHaa — OTHOWEHKWEe KaTeToB HEKOTOPOIo TpeyronbHuKa.

3agaua 235. Ha pucynke nsobpaxkensl rpabur QyHKIuM y = f(x)
U KacaTeJIbHasa K 3TOMYy I'padHKy B TOUKe Xx,. Haiiqure snaue-
HHe IPOUIBOJHOH GYHKIINH B TOUKE X,

"

=y
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ITIpousBosHas B TOUKe CYILECTBYET, €CJIH B 3TOM TOUKE K rpa-
UKy QYHKIIUY MOYKHO IIPOBECTH HAKJOHHYIO MJIM FOPU3OHTAJb-
HYIO KacaTeJbHYIO.

Ecau kacaTenbHOH B Kakoii-TO TOUKE HET, TO HET U yrja Ha-
KJIOHA rpaduka, crajio ObITh, HET TAHIeHCa 3TOrO yria, a 3Ha4uT,
HeT ¥ MPOU3BOJHOM!.

MoskeT CAYyYNTBCS M TaK, UTO KacaTeJbHas €CTb, HO BEpPTHU-
KanbHas. Torza oHa ofpa3yeTr ¢ ochlo abcmucc mpAMON yroJ, a
TaHTeHC IPAMOTO yrIJia He cyijecTByeT. CHOBa HeT IPOU3BOJHOM.

B o0oux Takux ciaydyasax (KacaTeJbHOH HeT HJIM OHA BEPTH-
KaJIbHA) TOBOPSAT, YTO B 3TOH TOUKe IIPOM3BOJHAA HE CYIeCTBYeT
WJIH, IO-APYroMy, 4TO PYHKIMA B dTOM TOuKe He Jugepernyu-
pyema.

Ha pucyHke mokasaH rpa@uk Hexkoropoil ¢yHKmum f(x).
B Touxe x, npousBoaHad f'(x,) cyllecTByeT, HOCKOJIbKY €CTh Ha-
KJIOHHas KacaTejibHasi. B Touke x, IpOU3BOJHAsA He CYILECTBYeT,
MIOCKOJILKY B 9TO# TOUKe rpadHUK nmeeT n3jaoM. B Touke x; mpons-
BOJHOU HET, MIOCKOJBKY B 3TOM TOUKe GYHKIIUA UMeeT pa3phiB. A
B TOUKe X, KacaTeJbHas eCTh, HO OHA BepTHKaJbHA. IIponsBogHas
TOJKEe He CYIIeCTBYEeT.

HUrak, B TOUKax x,, X3 U x, GyHKIuA He auddepeHIupyema,
a B OCTAJbHBIX TOUYKAX MOKAa3aHHOI'O NpoMeXyTKa — Auddepen-
nupyeMma.

YA
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Cssa3b meXxxay NPOU3BOAHON U NoBeieHHEM (PYHKLHH

IIpeacraBum cebe yesoBeuka (aJbIIMHUCTA), KOTOPBIA IIPOJIO-
KU cebe MapIIpyT o rpaduKky GYHKIMY cJieBa HallpaBo ¥ MOTH-
XOHEUYKY ABUTAETCH, IIPEOJ0JeBas IPEenATCTBUA.

Ecan B xakoii-To TouKe NpoOM3BOAHAs He cyulecTByer (BO3-
MOKHbI€ IPUYHUHBI — HM3JIOM, DA3PbIB UJIHA «BEPTHKAJILHOCTE» ), TO
YeJIOBeYKY IPUXOAHTCA TYr'Oo: OH HATBIKAETCHA Ha OCTPBHIH Kpa#,
nnajgaeT B IPOIIacTh MJIN Je3eT Ha BePTHKAJbHYIO CTEHKY.

B ocTanbpHBIX TOYKAx ABHMKEHHE MPOHCXOAHUT Iaagkxo. Ecum
IIPOM3BOAHASA IMOJIOMKUTENbHA, TO IOJOKHUTEJEH YroJ IoAbeMa,
AJBIIAHUACT MOJHUMAETCHA, TO ecThb (YHKIMA BoapacTaeT. Eciam
IIPOM3BOAHAS OTPUIIATEJIbHA, TO AJBITHHUCT UAET BHU3 10 CKJIOHY,
TO eCTh QYHKIIMA yOLIBAET.

Bo Bcex paspHeHIIMX pacCyXAEHHAX MBI OyaeM IIpeaIoJa-
raTb, 4TO IIPOU3BOAHAA Yy (DYHKIIMH CYIIeCTBYeT BO BCeX TOYKaX,
rie HaM 3TO Hy:kHO. UHaue mpuaeTca Bce BpeMd AeJIaTh OTOBOPKY,
4YTO eCJIY NIPOMU3BOLHONU HET, TO B 9TOH TOUKe QYHKIIHUIO HYIKHO HC-
CJ€e40BaTh OTJeJbHO APYTMMH CIIOCOOAMH, IIPO KOTOPBEIe HUUETo He
H3BECTHO.

ITo npousBoxHON (PYHKIIMHM MOXKHO CYAUTb O TOM, KaK 3Ta
¢yHknua cebs BeleT B TOUKe HJIH Ha mpomexyTke. Ecau mpowus-
BOAHAS HA KAKOM-TO IPOMEMXYTKe MOJIOMKHUTENbHA, TO QYHKIHNA
Ha 9TOM HNPOMEKYTKe Bo3dpacTaeT. Eciin npousBofHadA OTPUIIATENb-
Ha Ha IPOMEXKYTKe, TO QYHKIIUSA Ha 3TOM IDOMEXKYTKe yObIBaeT.

3agaua 236. Ha pucynke nzobpakens! rpadpurk GyHKnuM y = f(x)
U IIECTh TOYEK HAa OCH abCI[MCC: X, X5, X35 o » Xg. B CKOJBKHX
M3 3THX TOUYEK IIPOU3BOAHASA PYHKIMHU f(X) ODOJOXKUTEIbHA?
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y=f(x)
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3agaua 237. Ha pucynke usobpaked rpaduk y = f'(x) — npous-
BOOHON GyHKIuUM Yy = f(x), ompeleJleHHON Ha HHTepBale
(—10; 2). Haitgure KoJHU4YeCTBO TOYEK, B KOTOPBIX KacaTeJbHAdA
K rpaduky ¢pyHKUME f(x) mapajiesibHa OpaMoil y = —2x — 11
HJIM COBIIAJIAET C HEH.
Ya .

)
)Y

\  / \EPN

Touku 3akcTpemyma

Oco0eHHO MHTEPECHBI TOYKH, B KOTOPbIX IIPOM3BOJHASA paBHA
HyJ 0. PyHKIUA B 3TUX TOYKAX He BO3pacTaeT M He yObIBaeT, TO
ecTb KacaTeJibHaf K rpaduKy ropu3oHTaJbHa. Takue TOUKHN HHO-

157



raa Ha3bIBAIOT CTAalMOHAPDHBIMM. Ha PHMCYHKE II0OKa3aHbl TPHU BUa
CTallMOHAPHBIX TOYEK.

Ys

Ry

0 X1 X2 X3 X4

X, — TOYKa MUHUMYMaA.

X, — TOYKAa MakKcUMyMa.

X3 ¥ X4 — «ILJIOIHALKU» .

Bo Bcex Tpex cayuyasix y aJbIIMHHCTA €CTh BOSMOXKHOCTH CJe-
JIaTh IIDHMBAaJI, IIPMMOCTHUB NNaJIATKY Ha KPOXOTHOM T'OPHM3O0OHTAJIb-
HOM y4acTKe.

Hanbonblwee u HauMeHbLIEE 3HAYEHHA ¢y'HKI.|HH
Ha OTpe3kKe

CBsA3p MeXIY IPOU3BOSHON U MOBeJeHHeM (QYHKIMH ObLya ObI
COBEepILIeHHO 0ecIioJie3Hoi, ecau Obl IPOM3BONHYIO OBLIO TPYAHO
BBIYMCAATE. Ho, K cuacThbi0, 3TO He Tak. IIpOM3BOAHYIO MOXKHO
HaWTH, NOJb3YACH TAaOMHIEeH MPOM3BOAHBIX M HECJIOXHBIMM IIpa-
BHJIAMH.

3amaua 238. HaiiTu TOYKM MakKCHUMyMa M TOYKM MHHHUMyMa
QyHKIMM y=§x3—4x+5.

Peuwenue. Boruucaum Npou3BOAHYIO IO IpaBuiaM Auddepen-
UUPOBaHHUA: y' =x° — 4.

IIpupaBHAeM OPOM3BOLHYIO K Hym10: x° — 4 = 0, oTKyzga x = -2
uiu x = 2.

M&I IIOKa He 3HaeM, 4YTO IIPOMCXOHUT B HaMJEHHBIX TOUKAaX.
Y1066l pazobpaThcs, BO3bMEM AOIOJHHUTENIbHBIE TOUKH —3, 0
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u3mn IIOCMOTPHM, KaAKHe 3HAKH MIMe€eT IIPON3BOAHAaA B ITHUX

TOYKaX:
y'(-3)=(-8)2-4=5>0,
y'(0)=-4 <0,

y'(3)=82-4=5>0.

CrnemoBaTesbHO, Hpu X < -2 (QYHKIHUA BO3pacTaeT, IIpH
—2 < x < 2 yObIBaeT, a Ipu X > 2 — CHOBA BO3PAcTaeT. ITO BO3-
MOJKHO, TOJIBKO eCJI¥ rpadHK BBITJISAUT TAaK, KaK MOKa3aHo Ha
pucyueke. He o0si3aTesbHO n3o6pakaTts rpaduk touno. Hocra-
TOYHO JIMIb CXEeMATHYHOro HaOpPOCKa, YTOOBI MOHATH, KaK U
rie Bo3pacTaHHUe CMeHsAeTcs yObIBaHMeM M Haobopor. VI3 cxe-
MBI BUJIHO, I'ieé MAKCHUMYM, a I'’/le MUHUMYM.

Omeem: x = —2 — TOYKa MaKCHUMyMa, a X = 2 — TOYKa MUHU-
MyMa.

2 .
2 0] 7 e

Y106l HAUTH TOYKY MUHUMYMa WX MAKCHMyMa, Hy»KHO Hal-
TH, B KAKMX TOYKAaX MPOU3BOAHAA MEHAET 3HAK ¢ MUHYyCca Ha ILIIOC
¥ HaoObopoT. 3ayuyMBaTh HpaBUjIa He 00sS3aTeJbHO — HAMHOIO
IIpoIle CAeJaTh cxeMy rpaduka, U3 KOTOpOil BUAHO, rte KUMeHHO
TOYKH MAaKCHUMyMa, a Irle — TOYKK MUHUMYyMa.

Toukol MHMHUMYMa (MakcMMyMa) HasbiBaloT abcumccy, To ecTb 3HaveHue x. [e-
yasibHbIM OMNbIT NOKAa3bIBAET, YTO BMECTO 3TOrO LWKObHUKHK YACTO ULLYT 3HaueHHe
8 TOYKE MMHUMYMa (MaKCMMyMa), TO €CTb Y, @ MHOrla — KOOPAHHATbI TOUKU Ha
rpadpuke. 3anoMHHUTE: KOTAa pedb HAET O PYHKUHUAX, TO CNOBO «TOUKa» O3Hada-

eT X Ha ﬂpﬂMOﬁ a6CLlMCC, €CNU ABHO He CKa3aHO 4YTO-TO UHOe.
3amaua 239. Haiigute wHaubosbllee 3HaYeHHE (PYHKUHMHA
2
y= (x -3x —3)e" Ha oTpeske [-1; 4].

IIpeamomieM pelmreHHio paccyskaeHue. IlpeacTraBuM, UTO MBI
pucyem rpacduk HenpepbslBHOH UM depeHIEpYyeMON GYHKIUHU.
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T'ne moxxeT 6bITH HaHOGOJLIIIEE 3HAUEHNE, TO €CTh caMas BbICO-
KadA Toyka rpadpuka? Ha pucyHKe moka3aHbl ABa BO3MOXXHBIX
cay4dad: HauOoJblllee 3HaU€HHE MOXKET OLIThb B TOUKe MaKCH-
MyMa HJIU B OJHOM M3 KOHIIOB OTpe3Ka (BO3MOXKHO, B 000X
cpasy).

Ui YA

|
|
|
|
t
|
|
|
|
|
|
|
|
I
I
|
I

0 a b X

Ry

|

|

| |
| i

0 a b

JTo coobparkeHre HABOAUT Ha MbICAb. Hy»KHO HAUTH TOUKH
MaKCHUMyMa (eCJIM OHU eCTh) U CPABHUTDH 3HAYEHUS (PYHKIIHUY B
3TUX TOUKAaX M B KOHIIaX OTpe3Ka. BoJjiee TOro, ecjiu mo gopore
Yy Hac MOABATCSA JIMIITHUE TOYKM — He cTpamHo. YacTo mpole
IIPOBEPUTH BCe MOAO3PUTENbHBIE TOYKH, YeM CJIOXKHBIMH pac-
CYXJEHUAMH BBISICHATH, B KaKOH U3 HUX (PYHKIIUA HMeeT
MaKCHMYM.

Pewenue. BoraucanM Npous3BOLHYIO!
y'=(2x-3)e* %(xz —3x—3)e" =(x2 —x—6)e"

U NIpUpaBHsSEM ee K HYJIO: (xz—x—ﬁ)eJr =0, oTkyga x = -2

wiu x = 3.
W3 aByx HalileHHBIX IOJO3PUTEJNbHBIX TOUEK TOJLKO TOYKA
x = 3 npuHaaJIexuTt orpeaky [—1; 4]. CirexoBaTebHO, HYXXHO
HaiiTu HamboJbiee U3 uncen y(—1), y(3) u y(4):

1

y(-1)=(1+3-3)e™ -1
y(3)=(9-9-3)e® =-3¢*;
y(4)=(16-12-3)e* =¢".

Camoe 60JIb1II0€ YK CJIO IIOCJIeSHEE,



Omeem: HauboIbIIee 3HAUeHHe PABHO e' ~54,6 .

Ymobb. Hailmu Hauboavwiee ( HaumeHbllee ) 3HaveHue dugge-
peryupyemoll. QyHKYUU Ha ompe3Ke, HYHHO CPABHUMb SHALEHUS
amoil PYHKYUL 6 KOHUAX Oompe3Ka U 8 MoLKax Imozo ompesKa,
20e npou3godras obpausaemcs 8 Hyab. CpagHuUE, HYHHO 8bi6paAMb
Hauboavulee (HAUMEHbLUEE ) U3 HUX.

3aMeTHM, YTO OIMCAHHBINH aJNrOPDUTM IIOMCKa HauboJbIIero
3HaQUEeHUA TOSUTCA TOJBKO AJA GYHKIMH Ha OTpPe3Ke, TO eCTh TO-
rAa, KoTJa MOXKHO paccMaTpuBaTh 3HaUeHUsd QYHKIMU U B Kpaii-
HHUX TOUKaX IPOMEXKYTKAa, ¥ BO BCEX TOUKAX MEXKIY HUMH.

DuU3nuecKuit CMbiCN NPOU3BOJHOM
M BTOpPOI NPOHU3BOAHOM

Ecsii MBI IPUBBHIKJM K TOMY, YTO IIPOM3BOAHAA — TOXe PYHK-
M, TO HAaC y»Ke He YAUBHUT, UTO Y Hee MOMeT ObIThb CBOSI IIPOU3-
BogHas. IIpOM3BOAHYIO OT MPOM3BOAHOW HA3HLIBAIOT BTOPOH MpO-
usBozHON. OGosHaualor f"(x). Bropyio mpousBogHyiO TpyAHee
«3aMeTUTh Ha rpaduke» GyHKIUU f (x), YyeM IIePBYIO, HO KOe-uTo
Bce ke BuAHO. Ecyiu mepBas mpousBOAHAsA OTBEYaEeT 3a Bo3pacra-
HHe U yObIBaHHE, TO BTOpasA -— 3a XapaKrep maruda rpaduka. Ha
PUCYHKe [IOKa3aHbl TPH CJAyYad.

" >0.I'papuk GYHKIMN «BBITHYT BHI3»: XOp/Ja HaJ rpanKoOM.

f"<0.I'paduk QYHKIMYA «BBITHYT BBEPX»: XOpAa moj rpadu-
KOM.

f"(x0)=0. B Touke x, QyHKIIUA MeHAeT cBoil uarud. Takyro

TOUKY Ha3bIBAIOT TOUKOII Ileperunoa.

y4 y A

f'(x)>0

f'(x)<0
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0 X, x

YTo0bI MOHATH, YTO 3HAUMT «TOYKA Ieperuba» M 4YTO B HeH
MIPOMCXOAUT, BO3bLMUTE KYCOK I'MOKOIl IMPOBOJIOKM U COTHHTE M3
Hero KpIOYOK B BUJAEe JIATMHCKOH OyKBHI «S».Bnl Oyaere ruytsm
OAMH KOHeEIl B OJJHY CTOPOHY, a APyroifi — B Apyryw. Byaer mMecro,
rae usaruba ser. Hu Tyga, Hu croga. 3To U eCTh TOUKA neperuba.

Jpyras aHanorusd: npeacTaBbTe, UTO IO rpadMKy (PYHKIHUH,
Kak mo mocce, eier aBToMmoOunbuuk. CHauana gopora sabupaer
BIIPaBO, 4 NOTOM — BJeBO. BoguTens KPyTHT DYJb, CIEAYA NOPO-
re. B kakoii-To MOMeHT, epeKJIaAbIBasg PyJb CIpaBa HAJIEBO, BO-
JUTeNb IOCTABHUT €ro IpAMo. ITO TOYKA meperuba — ToYKa, B KO-
TOPO# AOpOra «CHPAMIIAETCA» .

Touka neperuba

C pusuyeckoil TOYKU 3peHUsA HU IepBas, HM BTOpas IIPOH3-
BOZHAA TOXKe He cogepkar TaiiH. Eciu f(¢) — nyTs, npoiiseHHsIi

TeJIOM MJIM TOYKOH 3a BpeMsd f, TO f'(t) — €ero CKOpOCTb, a

f"(t) — yckopeHue B MOMEHT t.

Bbl HaBepHsKa BHAENW CYETYWK NPOWAEHHOro NyTW B aBToMobune (oaometp).
JTOT cueTUMK Noka3biBaeT NPOWAEHHbIN NYTb B KWIOMeTpax. A B 3TO BpeMs Cnu-
BOMETp NoKa3blBaeT CKOPOCTb, TO CTb NPOU3BOAHYIO NPOMAEHHOIO NYTH.
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3anaua 240. Teso ABMIKeTCSA 110 3aKOHY §(t)= t+%t2 . 9ta popmy-

Ja ompejeyigeT NyTh S, IPOMNAEHHBIN TesoMm 3a Bpems t. s
OoNpeJleJIeHHOCTH MOKHO CYMUTATH, YTO NYTh H3MepsETCA B
MeTpax, a BpeMsl — B ceKyHgax. Haligure cKopocTh U ycKope-
HUe TeJla B MOMeHT ¢ = 2 c.

Pewenue. Hy»xxHo HaliTH IepBYIO M BTOPYIO IPOU3BOAHELIE:
s'=1+t, §'=1.

B MoMeHT BpeMeHHM {=2 cKOpocTh paBHa v=§(2)=1+2=3

(M/c), a yCKOpeHHe MOCTOAHHO M paBHO 1 M/c? B m060ii Mo-
MEeHT BpeMeHH, B YaCTHOCTH, IpH I = 2,

Omeem: 3m/cu 1l m/c.

3amaua 241. IlmacTuKOBas WrpyHIKa-TIpy)KUHa KoJebiercs
BBepx-BHU3. OAUH ee KOHell 3aKpeIljieH, a BTOPOil onycKkaeTcsa
¢ BBICOTHI 1 M 10 3eMJIH M CHOBa IIOJHMMAaeTCsH Ha BHICOTY 1 M
Kaxaylo ceKyHAy. C KakMM YCKODEHHEeM KOHeI[ IDYXKHUHBI
IIPOXOJUT ypoBeHb 0,5 m?

Pewenue. 3ajaua CJIO’KHasdA, HO He C BBIYHUCIUTEJLHOM TOUKH
3peHNd, a C TOYKU 3PDEHUSA ONMHUCAHUA JBUIKeHUs. MOXKHO IIpu-
HATh B KadecTBe OYEBHAHOro (pakTa, YTO ABHMIKEHHE KOHIlA
IIPYKUHBI IPOUCXOAUT II0 CHHYCOUAATBHOMY 3aKOHY:
h=0,5+0,5sin2nt.
ITouemy Tak? B HauanbHLIN MOMEHT ¢ = 0 moTy4aeM:
h=0,5+0,5sin0 =0,5 (m).
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IIpoucxoasaT KojmebaTe bHbIE ABU)KEHUS BBEPX-BHU3, IpHYEM
KaxJble IOJICEKYHIbl KOHEI IIPYXUHbI BO3BPAIlaeTCA HA BbI-
coty 0,5 M: oAMH pa3 o NyTH BHHU3, a APYyroi pas — IO NyTH
BBEPX. ITO M O3HAYAET, YTO KaKAYIO CEKYHIY NPOMCXOOHUT
nosHoe Kosmebanue. Ilpu sTom Hauboabinaa BbicoTa 6yzeT 1 M
(t=0,25¢, 1,25 c u r.1.), a HauMeHbIas Beicotra — 0 M (npu
t=0,75¢,1,75cur.n.). MozeJspb ecTb.

Pewernue. Halimem nepByi0o ¥ BTOPYIO IIPOM3BOJHBIE:
h'=mncos2nt , h" =-2nsin2nt .

IIpu sin ¢ =0 (Kak pas, KorJa KoHeI[ IPYXUHBI IPOXOJUT BHI-
cory 0,5 ™M) HaxoguM, 4UTO YCKOpEeHHUE OTCYTCTBYeT:
h"(0)=-2n"-0=0 (m/c?). Oro yerko OGBACHATL C (u3Uye-

cKoil TouKu 3peHus. Ha Bricore 0,5 M npy)XnHa HaXOAUTCH
B CBOOOJHOM COCTOSIHMM — OHA He C)XKaTa U He pacTsiHyTa. 3Ha-
YUT, B 9TOT MOMEHT CHJIbl YIPYTOCTH NIPYHHUHBI OTCYTCTBYIOT.
Her cusbl — HET U YyCKOpPEHHUS.

Omeem: 6e3 yCKOpeHUsd.

AMepHKaHCKHe rOpKHU U TPAMBaHWHbIe NYTH

B XIX Beke KeJe3HOLOPOKHUKHU CTOJKHYJINUCH C HEIIPDUATHBIM
U IIOHAYaJly HEMMOHATHBIM SIBJIEHMEM — I10e3a CXOJUJIHU C PeIbCOB
06e3 BUAUMBIX IPUUYHH. Bckope Bce pasbscHUIOCh. Boo6pasum Ba-
FOHUYMK Ha aTTpPaKI[MOHE «aMepHKaHCKHe TOpku». IIpencraBum,
YTO BATOHYHK JBHKETCA 110 rpadUKy HEKOTOpOo# (GyHKIINM, KaK II0
pesibcaM. BoT 3TOT rpaduK-pesibChbl HAM U HYXKHO «IIDOJIOMKHUTE» .

BaroHuyuk pasroHseTcd 10 I'OPU30H-
TaJ U3 TOUYKU A 10 Touku B, a 3aTem
MOJIXKeH HadyaThCA moabeM B Touky C.
Kazamock Gbl, Bce IpPOCTO: HYKHO Ha
yuactke BC mnopmo6paTh IOAXOASLIYIO
ayry. Hanpumep, AyTy OKpYXHOCTH
pazuycom 10 M. Beemem yno6HBIM 00pa-
30M CHCTEMY KOODAMHAT (CM. PHCYHOK) ¥ OyJIeM cuuTaTh, 4YTO Ba-
TOHUHMK JABMsKeTcs 10 rpaduky Gyskuun y=1(x).

Torpa ua orpeake AB nomyuaem, ato f(x)=-10, a Ha oTpe3Ke

BC f(x)=-v100-x* .
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Hac uHTepecyeT TouKa COeJUHEHUS IIPSIMOI U AYTH — TOYKa
B, Toects x=0.

Kasasoch Obl, Bce XOpOIIIO — COeJUHEHUEe IJIagKoe, HEIIPUAT-
HOCTeH »XJJaTh He cJeyeT, Y maccaXupoB OyeT 3aXBaThIBATD AYX,
OHM OyIyT BHU3XKaTh OT YAOBOJILCTBHSA M CTpaxa, HaXOAsCh B CO-
BeprieHHOH OesomacHocTu. Ho... Hadigem BTOpBIE mpOUM3BOAHBIE
obenx HyHKIIUH:

IIpu x <0:

f"(x):O.
IIpu x > 0:

f,,(x):[ x ]': 100
V100-x* ) \f100-x*

IIpu x = 0 aTta hpopmyia gaer 0,1.

Ha pucyHke mokaszaHbl Tpu rpaduxa — cama GYHKIUA
y = f(x) U3 ABYX KYCKOB (a), mpou3BoAHas (0) U BTOpas IPOKU3BOA-
Has (B). U310M Ha rpaduke mpon3BOAHOM yKe TOBOPUT O TOM, UTO
B HyJle BTOpas NPOM3BOAHAS He CYyIIecTByeT. PasphiB Ha rpaduke
(B) MOATBEPIKAAET 3TO IEeUATBbHOE 0OCTOATEIHCTBO.
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Yro Ke neyasbHoro? BermoMHHM, 4TO BTOpas NpOU3BOgHAA —
3TO YCKOpPEeHHE. A UTO TaKoe YCKOpeHHe? ITO IIPUJIoKeHHad K Te-
Jy CHJa, HeJiIeHHad Ha ero Maccy. 3HaUYHUT, eCJIH BepTHKAJbHOe yC-
KopeHue B Touke x = () mosABJisieTcs CKAYKOM, BHE3AITHO, TO TaK Ke
BHE3AIIHO M0ABJIAETCA CHJa, AeHCTBYyollas Ha BaroHuuK. [lacca-
JKUPBI JOJIPKHEI B 3TOT MOMEHT HCIIBITBIBATH IIOK — KakK OyATO
CHM3Y II0 BaroHUYHKY YAApHUJIM OTPOMHOH KyBasgod. Takoil ke
yAap HUCIBITHIBAIOT PeJibChl. Pa30K-Apyroii MpOKATUINUCH U, TJIA-
JUITb... BCe pa3BaJiwyiochk. [la ¥ mocjie mepBOoro pasa Imacca’XUpbl
OyayT KaK MpUIIUOJIeHHbIE.., XOTdA, IoUeMy KaK?

Takas Ke CUTyalUdA U C JKEJe3HOAOPOKHBLIM IIyTeM, TOJIBKO
yZnap He CHU3Y, a C6OKY Ha MOBOpOTe.

3HAUUT, MIPU CTPOUTEJHLCTBE PEJLCOBOIO IIYTH HEJNL3S COeNH-
HATH NIPAMYIO ¢ AYroi OKpy»KHOCTH. Y BooO11le, pa3Hble Ayrd HYX-
HO OYeHb OCTOPOXKHO COeAUHATH B OAUH ITyTh, Ja’Ke eCJIM Ha BU/J BCe
rJ1agKo ¥ KpacuBo. Hy:xkHo ciieuTh, UTOOBI BTOpbIE TIPOU3BOAHbIE B
TOUYKEe COUJIEHEeHHA COBIMaNaiu. A yydiine — 4TOOBI COBIIAJaJ N Tpe-
TbH, YeTBepThie. Boobie — uem Goabmie, Tem ayuine. IIpoxknamsl-
BaHMeE PEJIbCOB — IIeJI0e MATEMATHYECKOe UCKYCCTBO.

Mpobnema «HECTHIKOBKKM NPOM3BOAHLIX» MIOXO pellaeTcs A8 ropoackoro Tpam-
pas. Benp TpameaiHbie penbcbl YacTo NPOKNAALIBAIOTCA Ha CYLIECTBYIOLWMX Nepe-
KpecTkax, rae hopMy KpPUBOW NOBOPOTA He W3MEHHWLUb B YroAy Npou3sofHbiM. Mo-
BOPOT — OH TaKOW, KaKOW OH ecTb. M NpWXoAnTCA KNacTb penbcbl He NO Hayke, a
KaK nonyuaetcs. [loaTomy Tpameau nepes NOBOPOTaMHU OYEHb CMABHO 3aMepSOT
X0A, HO BCE PABHO Ha NOBOPOTAX CKPEXeLLyT, Apebedxar 1 pacKauuBaloTCs.

3a «CTBIKOBKaAMM [POM3BOAHBIX» HYMXHO CJENUTh HE TOJbKO
[py yKJagKe peabcos. IllBeiiHble MAIMHBI, aBTOMOOUIbHbBIE ABU-
raTeJil MOJIHbl BCEBO3MOXKHBIX KYJIAUKOBBIX MEXAaHHM3MOB: OAHa
IeTajab CKOJBL3UT Io Apyroi (KyJaauky). OueHb BaskeH nNpoduib
KyJiauKa. Ec/ii OH COCTOUT U3 KYCKOB Pa3HBIX KPHABBIX, TO BCTAeT
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BOIIPOC COIVIACOBAHHMSA B TOYKAX coeJWHeHHUs. UeM Jyuie corsa-
coBaHMe, TeM THIIle, HaJe)KHee U JOJIroBedHee paboTaeT yCTpOIl-
ctBO. B omHOM pexiIamuoM nmpocnekTe pupmsr BMW Hamucaso,
4YTO NPOHIL KYJA4YKOB HA ra30pacnpeaeJHTeJILHOM BaJy JBHIa-
Teass BMW mmeer 25 HenpephIBHBIX NPOH3BOIHBIX B KaXKAOH

TOYKe.

3anauu Kk rnase 9

3amauya 242. Ha rpaduke u300pakeHa 3aBUCHUMOCTb TeMIlepary-
pbl OT BpeMEHH B IIpoliecce pasorpeBa JBUTraTeJsd JIETKOBOT'O
aBToMOOMIsi. Ha ropu3oHTaILHON OCH OTMEUYEHO BpeMs B MU-
HYyTaX, IpoIleAlliee ¢ MOMEHTA 3allyCKa JBUTraTess, Ha BepTH-
KaJILHOM OCH — TeMIlepaTypa ABUTraTeJf B rpagycax Ileabcus.
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ITonbaysacek rpacduKoOM, IIOCTABbTE B COOTBETCTBHE KaXKAOMY
MHTEPBaJly BDEMEHH XapaKTePUCTUKY TEMIIEPATYPhI.

XAPAKTEPUCTHUEKHU

NHTEPBAJIBI
A) 0-1 MuH.
B) 5-7 mun.
B) 7-8 mu=s.
T") 9-10 mu=.

1)
2)
3)
4)

camoe OBICTpOe ITaJleHHe TeMIepaTypPhl
caMoe MeJIJIEHHOe NTafieHHe TeMIepaTyphbl
caMblil 6BICTPBIH POCT TéMIEePaTyphl
TeMIIepaTypa pocTa X Ha BCEM UHTEpPBaJe
6nlia Bellie 70 °C

B rabnune nmoa xaskgoi OYKBOM yKaKHTe COOTBETCTBYIOMIMIE

HOMED.

A

b B T

Omeem.:
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3agaua 243. Ha pucyHke nazobpaskeHnl rpaduK QyHKIHUU U Kaca-

TeJIbHEIE, IPOBEJEHHEIE K HEMY B TOUKax ¢ abeciuccaMu A, B, C
ubD.

yll

N

| .

A B 0O cbD x
B npaBoM crosbne yKasaHbl 3HaUE€HHS ITPOU3BONHOIN QYyHKIUM B
Toukax A, B, C u D. Ilonb3ysich rpa@uKOM, IIOCTABLTE B COOTBET-
CTBUE KaXKJ0H TOUKe 3HaUYeHHe IIPOU3BOAHON (QYHKI[MHU B Hel.

TOYKHU 3HAYEHMUS ITPOU3BOIHOM

A) A 1) 1,55

B) B 2) -1,5

B) C 3) 0,3

M D 4) -0,7

B rabsune mox Kaxknoit 6YKBOM YKaKHTE COOTBETCTBYIOII[MM
HOMeEp.

Omeem: A B B r

3anmaua 244. IIpamasa y = 6x + 10 mapaseinsHa KacaTeJbHOH K
rpaduky GyHKkuuu y = x> + 3x + 4. Haiigure abcuuccy TOYKH
KacaHHd.

3anaua 245. Ha pucynke nsobpaskeH rpaduk QysHxknun y = f(x), onpe-
AeJleHHOH Ha uHTepBaJse (—4; 9). Onpeaenure KOJHIECTBO IEIBIX
TOY€K, B KOTOPBIX IIPOU3BOAHAA (GDYHKIIHH [TOJIOMKHUTEIbHA.

v % Tyzf‘(x)

f 1 //FL
- 0 &%
/ [

L [
AV

A
)
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3agaua 246. Ha pucyuke maobpa-
JKeH rpapux GyHKIUU Yy = f(x) -
M OTMeYeHBl TOUKU A, B, Cu D |
Ha ocu Ox. Iloabsysce rpadu- 4 0 AN

\ N | [BLATN.D |
VA ERVER:
KOM, IIOCTaBbTE B COOTBETCTBHE ~ T T)‘
Ka)KJOl TOYKE XapaKTepHUCTH- [ |
KM ODYHKIUHM U ee IIPOU3BOJ- - ' '
HOH.
TOYKH XAPAKTEPUCTUKHU
A)A 1) 3HayeHHe QYHKIMU B TOUKE IIOJIOMKHUTEJILHO, a
B) B 3HaYEeHHE ITPOU3BOAHOH QYHKUHH B TOYKE OT-
B)C PHLATEIRHO,
Iy D 2) 3HaveHWe (PYHKUHHM B TOYKE OTPHIATEJILHO,
3HAUeHUe IIPOHU3BOAHON (PYHKIIUMA B TOYKE IO-

JIOKHUTEJIBHO.

3) 3HaueHMe PYHKIMH B TOUKE MOJOKUTEIbHO, U
3HaUYeHHe NPOU3BOAHON QYHKIMY B TOUKE IIO-
JIOJKUTEJIBHO.

4) 3HauyeHMe QYHKIMHA B TOUKE OTPHUIIATEJIbHO, U
3HAYEHWE IIPOM3BOLHON QDYHKIUH B TOUKE OT-

PUIIATEJIBHO.
B rabuiune nmox kakaoi O6YKBOH YKa)KHUTe COOTBETCTBYIOHIUIA
HOMEP.
A B B r
Omeem.:

3anaua 247. Ha pucyuke usobpaxkeH rpaduk y = f'(x) — npowus-
BoAHOM dyHKnuM f(x), onpeneneHHoil Ha uHTepBaje (—5; 8).
B kakoii Touke otpeska [—1; 3] dyukuusa f(x) npuanMaeT HaH-
6oJiblllee 3HaUEHUE ?

YA — f!
I 11 y= fw.(_ﬂ,
| | JAAN
[ N
| A ] -
—5 [ | -
0 8 |x
Wa
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3anaua 248. Ha pucyuke nsobpaker rpaduk y = f'(x) — npous-
BOLHOM dyukiMu f(x), onpenesenHoi Ha uHTepBaie (—18; 6).
Haiianre KOJM4ecTBO TOUEK MaKCMMyMa QyHKnuM f(x), npu-
HaJJjexxalux orpesky [-17; 1].

R T

N LN
TN /AN TN

A A W SR W :

-18 ‘ Ji \3 /\ 0 6 |
17 N NAL A
/Y 7\
T - \J
N T T L

3anaua 249. Ha pucyHKe ns3obpakeH rpaduk y = f'(x) — mpous-
BOAHOH GyHKIMH f(x), onpeAeJeHHOH Ha uHTepBaJe (—15; 4).
HaiiguTe KoIHu4ecTBO TOUEK 3KcTpemMyMa GyHKIHUH f(x), Npu-

HaJJieKaiux oTpe3ry [—-13; 2].
y=1'(x) 7Y

\
| \ [ 1\

—
AUAQ ——
|
=Y

A

NSV BV

I
| | J| |
: . —

3anaga 250. Ha pucynke usobpaxeHn rpadbuk y = f'(x) — mpous-
BoAHOM dyHKIMH [(x), onpeaesedHol Ha uHTepBayie (—5; 8).
Haiigute npomesxyTkn yoObiBaHusa GyHKIHH f(x). B orBere
VKaKHUTE CYMMY IIeJIBIX TOYEK, BXOASAIINX B 9TH MPOMEXKYTKH.

YA y:g(x)‘ . : :

| |
i

# R"M

N
\‘bocn
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3apaua 251. Ha pucynke uszobpaskens! rpaduk pyHKnuu y = f(x)
M KacaTeJIbHaA K HeMYy B TOUKe ¢ abciuccoii x,. Hafigure sna-
YeHHe MPOM3BOAHON MyHKIMH f(x) B TOUKE X,

yﬂl e
%o | /.

L
0 4

|

L
-

x
T
]
|
I
1
|

s

\ |

3agaua 252. Ha pucyuke nsobpakeH rpaduk ¢pyHrnuu y = f(x),
onpeaeJeHHON Ha uHTepBaJje (—5; 7). Haligure kosudecTBo
TOUeK, B KOTOPBIX Mpou3BoaHasa GyHkuuu f(x) pasua 0.

YA

y:f(x) J
/\
\

(]
RY

J\ 7

Sapava 253. IIpsamas y=-2x — 9 saBasercsa KacaTeJbHOH K Ipa-
dbury dyaxkoun y = ax? — 10x — 8. HaiiguTe a.
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CNPABOYHHUK
C NPUMEPAMU U 3AAAYAMHU

B aroif KHMIKKe MBI CTapaJiuCh IIHUCATh O MPAKTUYECKOH MaTe-
MAaTHKe U ee GbITOBBIX NpUMeHeHUAX. IIpy 5TOM MBI He JOKa3bIBa-
JIX TeopeM H He O0BACHAJM IMOAPOOGHO TOT MJIM MHOI BeIBOA. Bes-
ae, rae TpedoBaJuCh 3HAHUA MaTeMaTHUYeCKHUX (DaKTOB, MBI
OTCBLJIAJIX YUTATEJA CI0JJa — B CIIPABOYHUK.

CuopaBOYHHK HYMKEH [JIi TOro, 4ToObl KPAaTKO INpPeACTaBUTH
(hakThH! MIKOJBHON MaTeMaTUKHU, JaTh OJUH-ABA IIpUMepa U OAHO-
JBa ynpakHeHus. HeT 1eJiu BKJIIOUUTE B CIIPABOYHUK abCOJIIOTHO
BCe INpaBUJa, (QOPMYJbI U TeopeMbl. MbI PYKOBOJCTBOBAJIHUCH
IIPUHITUIIOM II0JIE3HOCTH B pellleHUH 3axad. Eciu kakoii-to axt
BCTpeYaeTcs B 3ajlavyaX, B YaCTHOCTH 3agaaHuil EI'J, To MbI cTapa-
JIMCh IIPO Hero He 3a6bITh. 3aTO 3J€Ch €CTh HEKOTOpLIe (hopMyJIbl,
YTBED)KJAEHUA U JayKe METOAbl PelleHHUs 3aAad, KOTOPbiX HET B
yueOHUKaX.

Apudmetuka u anrebpa
HarypanbHbie unucna

YeTHBIE HATYpAJIbHBIC UHCJIA AeNATCHA Ha 2. X Jlerko ysHaTh
o nocJyexnHei imugpe. Ona nomxHa 6biTh 0, 2, 4, 6 niu 8. Hanpu-
mep, 124 — uuciao yeTHoe, a 237 — HeueTHOE.

3agaua 254. Kaxue n3 uncea 2153, 5326, 7464 u 3529 ueTHrble, a
Kaxkue — HeueTHbIe?

IIpu3nak geaumocTH Ha 3 um Ha 9. Eciiu cymma mudp yucia
IeJUTCH Ha 3, TO CAMO UMCJIO TaK:Ke genutcA Ha 3. To »ke camoe ¢
peaureneMm 9: ecau cymma nudp JeJuTcd Ha 9, TO M caMO YHCJIO
zeanTtcs Ha 9.

ITpumep. Yucno 6753 menurcsa Ha 3, MOCKOJBKY CyMMa ero
nubp 6 + 7+ 5 + 3 = 21 menurcs Ha 3. 21 He meauTca Ha 9,
3HAUHUT, yucyao 6753 rakike He geauTcd Ha 9.

Ilepen cioxeHneM MOXKHO BBIYepKHYTh 1UGps1 0, 3, 6 u 9, ec-
JIM OHU BCTpedaroTcsa B uucJe. Torga nmpuaercs CKJIAILIBATD
MeHbIle 1udp. Ecam cymma mnosyuaercs OOJbIION, MOYKHO
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CHOBa CKJIaABIBATH MUMPHI U T.X., IOKA He CTAHET OYEeBU/IHO,

JeJquTcA JIA cymMMa Ha 3 (Mad Ha 9) uiu Her.

ITpumep. Nenutcsa nau Ha 9 ynciao 67042296345623432? Cua-

4aJjia BbIYePKHEM «HeHyKHbIe tndpri» 0, 3, 6 1 9:

742245242,

CioxuM ocTaBmIvecs UMPHI:
7T+4+2+2+4+5+2+4+2=32.

Ha 9 He genurcsi. 3HAUNT, M JaHHOE YUCJIO He AeJIUTCA Ha 9.

3agaua 255. enntcsa au Ha 3 ¥ Ha 9 YHcII0
27476824210158923067?

HpocTeie u cocraBHble yHcaa. JIroboe HaTypanabHOE YHCJIO,
fOosbilee egUHHNIBEI, — JINOO IMpocToe, Jubo coctaBHoe. IIpocToe
YHCJIO AEeJIUTCH TOJbKO Ha cebs u Ha 1. Hanpuwmep, 2, 3, 7, 11 uan
29. Bce npocTbie uncia, KpoMe yKcaa 2, — HedeTHsoie., CocTaBHOE
YHCJIO ABJNAETCA IPOHU3BedeHNeM HeCKOJbKHX npocteix. Hampwu-
mep, 12=2-2-3,

ITpumep. Yuciso 653 npoctoe. Urobwl yoeAUTHCA B 3TOM, IIpH-

JeTcA IIPOBEPHUTH, JEeJUTCA JU OHO Ha IMIPOCTHIe YHCJIa HJIH HeT.

K cuacThlo, IPOBEPATL HYKHO TOJBKO A0 IIPOCTOrO YHCJAa, He

TIPEBOCXOIAIIIEero \/a’jg, TO eCThb 0 uucJja 23.

Ha 2 u Ha 5 He Aesutca (okanumsaerca uudpoi 3). Ha 3 e

zenutcda (cymma nucdp 14). IIpoBepky neaumocT Ha 7, 11, 13,

17, 19 1 23 MOXHO IIPOBECTH HEIOCPEACTBEHHO HEJeHHEM C

OCTaTKOM. ¥ 0eIUBIINCH, YTO BCE STH UYHCJIA HE SBJIAIOTCA Je-

auTtensamu yucia 653, nemaem BeIBoA: yKco 653 — mpocToe.

3agaua 256. SIBnsAOTCS IPOCTLIMHU MJIKM COCTABHBIMHU uucjaa 457,
801, 5231, 5409, 473? [Ins cCOCTaBHBIX YHCEJ YKAKHUTE pas-
JIO}KEeHHEe Ha MIPOCTHIE.

HO/I (manGonpmuii oomuit neaurens). Hanpumep, uncna 24 u
60 umeror HOJI 12, nockonbky 006a OHM AensTcs Ha 12 u HeT 06-
1Iero geauTtens, OoJbiiero, yem 12. Yrobwr HaiiTn HOJl aByx um-
ceJl, MOXKHO Pas3jIOXKHUTh MX Ha IPOCThble MHOXKKUTEJHU W BLIOPATH
o0II[Me IIPOCThIE:

24=2-2-2-3,60=2-2-3-5.
3uaunt, HOJI cocTouT us muoxuteaeit 2,2u3:2-2-3=12.
YmeHnue HaxoAuTs HOJI nonesHo pu cOKpaleHHuu qpodeit.
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HOK (sanmensinee o6mee kpatuoe). Hanpumep, uncia 24 u 60
umeror HOK 120, nockonsky 120 gesnurcsa u Ha 24, u Ha 60 u 310
HauMeHbIllee TaKoe HaTypajgbHoe unciao. Urodbnl HaiTu HOK aByx
YyyrceJl, MOYKHO Pa3jIOKUTh UX Ha MPOCThbIe MHOKUTEIN U JODABUTH
K OZHOMY M3 UKCeJI HeIOCTAIOIIe MHOXKUTEN BTOPOT'O YHCJIA:

24=2-2-2-3,60=2-2-3"5.

B pasnoskeHunu umciia 24 He XBaTaeT IIPOCTOTO MHOXKHTeNA 5,
KOTOphIX ecThb y 60. 3uaunTt, HOK uncen 24 u 60 pasen 24 -5=120.

YMmernune HaxoauTs HOK moJie3HO pH CJI0KEHHUH ¥ BEIYUTAHUM
apobeii.

Mexay HOII m HOK uwuces a u b cyiiiecTByeT CBA3b:

HO[ (a, ) - HOK (a, b) = ab.

3amaua 257. Haitgute HOK u HOJT unces 252 u 84.
Apobu

O6bIKHOBeHHAA APO6L — OTHOIIEHME ABYX LEJBIX Yucesa. 3a-
m
nuceiBaeTcss —. Hucao m — uueanrteas. Yucio n — 3HaMeHa-
n
Teab. 3HaMeHaTeJb CUHTAIOT IOJOKUTEJIbHBIM, TO €CTh HATY-
pansHBIM. Eciu yucauTe b OTpUIlATEIeH, TO 3HAK MUHYC OOBIUHO

3alUChIBAIOT nepex Apobpio. Hanpumep, muiyt _3 , a He _73 , XO-

TS 9TO OAHO U TO JKe.
CBa3p Mexay apo6amvu u nenenuem. JIpobs ciaeayeT NOHUMATH
KaK pe3yJbTaT AeJIeHUS UYMCINTENA Ha 3HaMeHaTedb. IloaTtomy

Jg000e I1eJioe YHCJIO0 MOXKHO IIPEACTABUTh B BUAE APOOM MHOIMMU
cnocobamMu. Hanpumep, 2 MOKHO 3amHUcaTh KakK 121— WJIM KaK % .
Coxpamenue apobeii. YuciuTesb ¥ 3HaMeHaATeJNb JPOOH MOXK-
HO pa3feJsuTh (MM YMHOXKUTH) HA OAHO U TO K€ HeHYJIeBOe YHCJIO.
IIpu sTom 3HaueHme He uaMeHUTCA. Camoe §0JIbIIIOE HATYPAJIBHOE
YHCJI0, HA KOTOPOE MOYKHO COKpaTUTh ApoOs, — HOJI uncaurens

¥ 3BHAMEeHaTeJid.

8
Hanpumep, Yy /:[po6n ﬂ " YHUCJIINTEJIb, 1 3HaMeHaT&JIb ACJIATCA

Ha 4. MOXXHO COKPaTUTh 3Ty ApPoOb Ha 4: 8._2 .

24 6
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MosKHO COKpaTHTD elre Ha 2: %z— .

36 143 372

162’ 1001° 671"

YMHOeHHe apobeii. YToOE YMHOXXUTH OAHY ApoOb Ha ApYy-
Iryi0, Hy’>KHO YMHOXKUTb IAPYr Ha Apyra MX YUCJIUTEJA U — OT-
JeJILHO — 3HaMeHaTeJH.

35 15
Han ep, — - —==—
L AT
HAHorma B XoJe YyMHOMKeHHMs ApobH ymaeTcsi COKPATHUTh:
314_314 3 2_6
719 719 119 19°

3apauga 258. CoxpaTure Apo6u

3amaua 259. Briuucaure: 5. 1. 32 25-1

2125’ 1372 5°
BsaumHO o6paTHBIe JPO6H IIOJIy4aIOTCA APYT U3 Apyra «Iepe-

BopaunBaHMeM». Hanpumep, apobu % u —g- B3aHMHO OODATHBI.

IIponsBeaeHue B3anMHO 06paTHBIX Apobeit paBHo 1:

37_21_
73 21

Jdenenune npo6eit. YToOkI pa3fieJIUTh KaKOe-TO YKUCJIO0 Ha ApoOb,
HYKHO 9T0 YHCJI0 YMHOMKHTE Ha po0b, 00paTHYIO JeauTenao. BmecTo

2 7
TOT'0 4YTOOBI AEJIUTh, CKAXKEM, HA 7 HY>KHO YMHOMKHUTD Ha 3

4.28_4 39 439 _ -39 _ 13 _13

IIpumep. —:=—=—-=—= - .
87°39 87 28 87.28 M \2& T 99.7 203
3agauga 260. Beiuucaure: ii 14, —49-
127167 9 "12°

Cnoxenue u BerauTaHue apobeii. Eciu y npobeit sHaMeHaTe N
OAMHAKOBEIE, TO IIPY CJIOKEHUHU CKJIAABIBAIOTCS TOJBKO YHCIUTE-
gu. Eciu 3HaMeHaTeJ M pasHble, HYKHO HOCHUTBCS TOrQ, 4TOOBI
OHM CTaJIX OAMHAKOBHIMU. B KayecTBe 001iero 3HaMeHaTeJA 4acTo
ucnonb3yoT HOK. Tak ke mocTyaoT Npy BLIYUTAHUH.
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ITpumepnt.
Cayuaif OTMHAKOBLIX 3HAMEHATeJeH:
5 4 _5+4_9_

99 9 9

2
Cayuaii pasHBIX 3HaMeHaTeJell. Beruncaum g+§ HOK 3Ha-

MeHaTesieit paBeH 15. C moMOIIbIO JONOJHUTEJIbHBIX MHOMXH-
TeJiell moJy4yaeMm:
2 l=23+ﬁ 6+5 11
535335151515

OO0BIYHO NHUIITYT KOpoYe, O0'beANHAS ABA JeHCTBU:
2 1_23+1.5_11

5 3 15 15’

3amaga 261. Brriuncaure: £—2—3 13, 2 5, i—i

767676 73 21 14
HenpaBuiababie H cMelIaHHBIE JPOOH. Y HEIIPABUJILHOI JPOOH
YUCJINTENb 00JIbIlle UK PaBeH 3HaMeHaTe 0. Ecau Tak, TO MOX-
HO BBIJEJUTD IIeJIYIO YacCTh, IOJIYYUB CMeIanayo aApoos. Hanpu-

mep, 17 npu geneHuu Ha 5 gaer 3 M 2 B ocrarke. llosTomy

17_ =3 +—§— OOBLIYHO 3aIIUCHIBAIOT 0€3 3HAKA «ILJIIOC» : 1?7 =3=.

5
3agauga 262. a) 3anuinTe HEIPaBUJABHYIO 1PO0OH (li—; B BH/Jle CMe-

IIaHHOM;

6) 3anuIIINTe CMENIaHHYIO APo6b 2% B BUJIe HeIIDaBUJIbHOM.

JecarnaHas apo6s (KoHeYHaA) — ApPoOL co 3HameHaTeseM 10,
100, 1000 u 7.x. 3anuck AeCATUUYHBIX Apobeil ocobasa — 6e3 Apob-
HOM 4yepThl, HO CO CIElMaJbHbIM 3HAKOM (3aMATOH), KOTOPHIH OT-
JeJisieT Uesyio 4acTh OT Apob6Hoii. Hanpumep, 3anuck 3,47 o3Ha-
4aeT 3£ HJIH 347

100 100

IlepeBon 00BIKHOBEHHBIX Ap0o0el B necaTuaHble. OObIKHOBEH-
HYIO0 Ap0oOb MOYKHO 3alUCaTh B BHJE AECATHUYHOH APOOH, TOJBKO
ecJa¥ 3HaMeHaTelb OOLIKHOBEHHOM Apobu (Iocje COKpaIlleHus) He
COIePXUT HUKAKNX IPOCThIX MHOXHUTeJei i, KpoMme 2 u 5.
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Hanpumep, 376 . 50=2-5.5. ITepeBOoS BOBMOKEH: 5% =0,14.

Hpyeott npumep: 1% 3uamMeHaTeab 12 comep:KUT HpocToit

5
muoxuTeab 3. IlepeBoa HeBo3MOKEH (XOTA 12 MOXKHO 3amu-

caTh B BiJie 6€CKOHEYHOH JecATHIHOH Jpobu).

3anaua 263. IlepeseauTe, eCii BO3MOXXHO, OOBIKHOBEHHEIE APOOH

.3 7 67 31 13
B J€CATUYHBIC: —, —, — , — , —.
4 15 25 20 60

HppauuoHanbHbie Yucna

Hpobu, B TOM YMCIIe JeCATHUYHBIE, BHIPAXKAIOT YaCTHOE UJIU OT-
HOIIIEHMe ABYX 1eabiXx. OTHoIeHWe Io-JaThiHy ratio. OTciona Ha-
3BaHMe IJd APOOHBIX YKceJ — palHoOHaJbHBIe. UMcJsa, KOTODEIE
He ydaeTcs 3alUCaTh C MOMOINbIO Apobell, Ha3bIBAIOT MppaIuo-

HaJbHbIMHU. ITpumMepsI: \/E , \/5 , T, sinl®.

LlokaxeM, uTo uucno V2 uppaunoHanbHo. byaem paccy>xaatb OT NPOTUBHOTO.

Mpeanonoxum, uto 2 — paunoHanbHoe 4ucno. Toraa V2 moxHo 3anucate
HeCcoKpaTUMoit Apobbio: 2= % (4ucna mu nuenbie U B3aWMHO NpoCTbie).
CnepogatesnbHo, 2 =m. Bossepem paseHCTBO B KBagpaT: 27° =m?. Jlesas
4acTb AENUTCA Ha 2. 3HauMT, npaBas TOXe AeNuTca Ha asa. lNoatoMy uucno m —
yetHoe: m=2k . NMonyuaem: 2n° =(2k)’ = 4k*.

Paapenum obe yacTu paseHcTBa nononam: n° =2k’ . Tenepb npasas yacTb fAe-
JNIUTCA Ha 2. 3Ha4YMT, NeBas TOXe AENUTCA Ha 2, U NO3ITOMY YUCAO /1 — YeTHoe.

m
CneposatensHo, y ApOOM — YUCAMTENb M 3HaMeHaTenb — 4YeTHble YMUCNa.
n

Jpobb MOXKHO COKPaTHTL Ha 2. Mbi NpULWINKM K NPOTHBOPEYHIO C NPEANONOXKEHH-

m \/‘
eM, yTo — Ap06b HecoKpaTumas. Vmep)meuwe AOKa3aHo: YUCNO V2 He sB-
n

naeTca paunuoHaNbHbIM.
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CreneHH 1 KOpPHH

CrereHb — JOBOJIBHO KalpH3Has Belllb. B 3aBHCHUMOCTH OT
I10Ka3aTeJs OCHOBAHHE MOJKET HJIH He MOXeT ObITh OTPHUIATEeNb-
HbIM. UT0oOBI He BAABATHCA B NMOJAPOOHOCTH, MEI chHOpPMYJIHUpyeM
oblme cBoiicTBa cTemeHeif, mpejnoJjaras, 4YTO BCe yKa3aHHEIE
CTelleH! UMeIOT cMbIC. Tak ke MOCTyNKUM U ¢ KOPDHAMH.

Hponsne,uenue H 9aCTHOE CTeNneHel ¢ OMMHAKOBBIM OCHOBAHHEM:

a’*-a¥=a*"", —= .

y
CreneHs B CTEeNeHH: (a‘) =a™.

IIpou3Beaenne H YACTHOE CTeNeHeH ¢ OAMHAKOBBIM NIOKAa3aTe-
Jem:

bI
Hynesaa cremens: a’=1. Wnoraa yno6uo mosarars 0°=1 (u

ZI718 3TOTO €CTh OCHOBAHHA), HO OOBIYHO CYUTAETCH, YTO cTeneHs 0°
He HMeeT CMBbICJIa (1 3TO ToXKe He 6e3 NpHYMH).

a*b* =(ab)", a—x=(g) .

1
OGpaTHOe umcao. Uucmo — MOMKHO 3aIHCATh CTENeHbIO:
a

a2 1
atl==.
a

- 1
Orcroaa nojaydyaeTcda, yTo @ = =—.

x

a

ITpumepot. YnpocTuM clieAyionide BBIDa’KEHUs, HACKOJBKO
BO3MOYKHO:

a) 8n '82 =82+n 3
12

a — .
6) —5=a"’=a’
a

6

1 1
B) |52 | =52 =5°=125;



3amaua 264. YupocTHTe CieAyiolie BBIPAXKeHHA, HACKOJbBKO
BO3MOXKHO:

a) (2a)’:a®;
6) 7472: .7x+2 ;

1
B) 83-2%;
r) 4°:162.0,25%.

KsapparHbii KopeHb (apHpMeTHUECKHH).
CBoOWCTBa KBaAPaTHOro KOPHA

2 _ _ \/a__ a
J?_|a,ﬁﬁ_m,~£_\g.

Ilpumepvi. YIPOCTHM CJIeAYIOIIHE BHIPAXKEHUHA, HACKOJIBLKO
3TO BO3MOXKHO:

a) V18450 = 2. Jzz =3V2-5V2 =154 =30.
6) Ilpu a<5 /(a- 7 =|la-7=7-a, mockoneky mpu a<5

BBIpa’KeHue 7 —a MOJOKHUTENLHO.
B) IIpn a >13 ,f(a—Q)z =]a—9|=a—9, IOCKOJIBKY ecan a >13,
T0a-9>0.

r) \/_8+J§_M+\/_ 4\/_+\/_ 5\/_
J15 J25.3 5V3 5J_

2 V84 _ [84 _ [21.4 \/Z
189 V189 Vz1.9
3amaua 265. Yipocture cleIyOliie BRIPaKeHUA, HACKOJIbKO 3TO
BO3MOXKHO:

a)\/1_2-x/:1~;

0) (5—x)2 ,ecan x<2;

B) (5—x)2 ,ecau x>17;

o J63
J112°
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®opmMynbl COKPALLEHHOrO YMHOXEHMUA

KBajapaT CyMMBI M Pa3HOCTH:
(a+b)2 =a’+2ab+b?, (a—b)2 =a*-2ab+b°.
Pa3HoCcTh KBaAPATOB: _
a’-b*=(a-b)(a+b).
(a+2)° ~(a-2)°
4a

IlepBuiii cmoco6. IIpumenum GopMyJsl KBagpaTa CYMMBI H
KBaJpaTa pasHOCTH:

(a+2) ~(a-2)’ _ (a* +4a+4)—(a2—4a+4):8_a=

IIpumep. YIpOCTUTH BEIpakeHHe

2.
4a 4a 4a
Bropoii cnocob. IIpumMenuM dhopMysy pasHOCTH KBAAPATOB B
YHCIUTENE:
(a+2)’ ~(a-2)’ _(a+2-a+2)(a+2+a-2) 4.24 _s
4a - 4a ~ 4a

ITpunmep. YupocTiM BeIpaskeHue: (sinx + cosx)2 -1.
IIpeoGpasyem:
(sinx+cosx)’ ~1=sin® x +2sinxcosx +cos’x—1=
=(sin2x+cos2 x)—1+sin2x =1-1+sin2x=sin2x.

ITomumo popMysIbI KBafpaTa CyMMEI IDH IPe0Opa3soBAHUN MBI
BOCIIOJIb30BAJIUCh OCHOBHBIM TPHIOHOMETPHYECKHUM TOXKJECT-
BOM U OpMyJIOH CHHyCa ABOHHOIO apryMeHTa.

3anaua 266. BosseauTe B KBajgpar 1o opmy.e: (x + 4)%; (2a — 3)%.

. 2
3agaua 267. YupocTuTe BLIpayKeHHe (222;‘2‘2”7 + 1) -(a+b).

3anaua 268. YnpocTture Bripaxkenue (cosx — sinx)? + sin2x.

Norapudgpmel
Jlorapudm. Ecnu a’ = ¢, To a Ha3LIBAIOT OCHOBaHMWEM, a b —
NIOKa3aTeJieM cTenieHu uian Jorapudmom. ITo cyTu, «morapudpm» u
«II0KAa3aTelb CTENEeHN» — CHHOHUMEI. Ba)>XHO IIOAYEPKHYTH, Ka-
KOe OCHOBaHHMe U YTO II0JIydaeTcA B pe3yabrare. [Io3TOMYy roBOPAT

«J0rapu(dm™ Yuca ¢ 10 OCHOBAHMIO @» U NUIIYT log, c=b.
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Hy>XHO IIOMHHUTb, YTO OCHOBAHHME @ M APIYMEHT C IIOJIOMKH-
TeJabHBIE uncaa. Kpome Toro, a=1.
Ipunmepywe: a) log,8=3, nocKOIBKY 22=8,
1 R |
6) log,—=-4, mockoabky 3™* =—.
) log, 31 y 31
3amaua 269. Beryucaure:
log,16; log, 25; log,;6; log,,0,125.
5

CnoiictBa morapu¢gmMoB BEITEKAIOT U3 CBOHCTB cTenereii. Han-
60oJ1ee ynoTpebuTeNbHBIE CBOMCTBA:

log, b+log,c=log,(bc); log,b-log, c=log, L
c

log, b* =klog,b.
_log,b
“log.a
Ecuu B torapudme log b nepeiiTu K oOCHOBaHMIO b, OJIyuHTCA

log b

a

— nepexoa K HOBOMY OCHOBaHMHIO C.

log b= .
log, a

Ilpumepuwt.
a) log;2+log;3=1log,6=1;

84
0) long—z84—10gJ1—27=10gm7=10gJ1—212=2.

B) BeruncanuTs logbs a’, ecan log,b="7. Ilpeo6pasyem BHIpa-

1 6 1 6 6
sxenne: log ,a®=6log ,a=6-=log,a=—" =—=—.
ae: 108, €s 5 % 5 log,b 57 35

3agaua 270. Beraucaure: log,, 3+log,;6; log,48-4log,2.

3anaga 271. Hajinure sHauenue log,, x*, eciu log, x=0,1.
Harypansnabii gorapugm. Jlorapudm mo ocHOBaHHUIO ¢ =~ 2,72

Ha3BIBAIOT HATypaJbHBIM Joraputpmom. O6o3Hayalor ero In Bme-
¢TO log 1 0OcHOBaHMe He MUIIYT.
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YpaBHeHUA
JInHeliHOE ypaBHEHHE HJIN YPaBHEHHE IIeDBOH CTelleHU:

ax+b=0

. b
HMeEEeT €eAUHCTBEHHBIN KOPEHb X =—— .
a

3ameuanue. Pasymeercsa, a=0 .

ITpumepyt. a) Pemium ypaBaenue 4x — 7 =0.

Ilonyuaem: 4x=17; x =% .
0) Pemum ypaBHenue 2x + 3(1 —x)=x + 4.
Packpoem cko6KHM 1 mpuBeeM IIOL0OHbIE:

2x+3-3x=x+4;2x-3x—-x=4-3; 2x=1; x:—é.

3agaua 272. Peuinte ypaBHeHUA:

a) 3—-8x=0;

6) 2(3x-1)-3(2x+5)=4x-7;

B) (x—l)2 ~(3c+3)2 =5.

KBagpaTHOe ypaBHeHMe HJIM ypaBHEHHE BTOPOH CTeIeHH:
ax®+bx+c=0.

Koabduuuenrs: — mobbie uncia, HO TOAbKO a =0 .

YpaBHeHHe UMeeT 1Ba KOPHA.
_—b—Vb®-4ac "z = -b++\b* —4ac

2a 2 2a ) .

Eciu gucKpuMuHAHT b? — 4ac OJIOMKUTENICH, TO KOPHH X; U X,

Pa3IUYHBI.

Xy

Ecau auckpuMuHaHT paBeH HYJO, TO KOPHH COBNAJAIOT, XOTS
UX IO-TIpe’KHeMY [iBa (TaK JyMal0T MaTeEMATHKHN — CTPaHHbIE JIIOIH).
Ecnn AMCKDHMHUHAHT OTpHUIlATEI€H, TO KODHU He SABJAIOTCS
JeHCTBUTEJbHEIMU YUCJIaMHU (0ObIYHO I'OBOPAT, YTO KOPHEH B 3TOM
cjay4ae HeT).
ITpumep. Pemuum ypaBHenue x°— 6x+5=0. JUCKPpUMUHAHT
paBen 6% —4-5=16.
6-4 6+4
Hu =
2

CrnenoBaTesIbHO, KOPHU PaBHBI =1 5.

Omeem: 1; 5.
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3agava 273. Peninte ypaBHeHHA:
a) x*+7x-18=0 ;
6) 3x°—x-14=0;
B) (x+2)" +(x-8)" =17.

. b . c
CymmMa KopHeil: x, +x, = —; ; IpOM3BeJleHHe KOpHel: x x, = ; .

OTH [Ba paBEHCTBA HA3LIBAIOT Teopemoii Buera. BepHa Taxxke 06-
paTHas TeopeMa: eCJIM YHCJa X, U X, YAOBJETBOPAIOT PABEHCTBAM

b c
X, +X,=—— H X,X,=—, TO ITH YHUCJa ABJAIOTCA KOPHAMHU KBaj-
a a

paTHOTO ypaBHeHHA ax’+bx+c=0. Teopemy Buera yao6HO uc-

MOJIL30BATh JJIA IIPOBEPKH IIPH pellleHUY YpaBHEHHH.

Ipumep. Pemum ypaBHeHue: 2x° —Tx+6=0.

7+449-48
4

Haiigem xopHH: x=

Teopeme Buera cymma KopHeil

N | =

CJ103XHMM ¥ YMHOXXHM ADPYT Ha Apyra HailieHHble KODHH:

3 7 3
x, +x, =§+2=§; xx,=—-2=3.

YpaBHeHUEe pernieHo BEPHO.

HepaBencrBa
JIuneiinoe HepaBEeHCTBO.

ITpumep. 3x+7>0; 3x>~17; x>—%.

—4x > 2x + 5; —6x > 5; x>—§.

,» a TIpOH3BeAECHHE

, TO ecThb x1=§, x,=2. Ilo
2

$_s.
2

3amMeThTe, UTO IOCJIeAHEe AeicTBHEe — JejieHHe Ha Koadduiu-
eHT npu x. Eciu oH oTpuIlaTesIeH, TO 3HaK HepaBeHCTBA MEHAETCH.

3amaua 274. Pemure HepaBeHCTBO:
a)bx—T7>38;
6)4(x+2)<bx-1.
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KBaapaTHOoe HepaBeHCTBO. Pemrum HepaseHcTBO Xx°2>4. Bot

pacmpocTpaHeHHasi OomMMUOKA: IMIKOJBHUK AeHCTBYEeT «IIO aHAaJo-
TUH» C ypaBHEHHEM: x >12 . ITo epyHIa.

Mz&I y2xe oTMeuasu, 4To X =+2 Ha caMOM JieJie He paBeHCTBO, a

COKpallleHHas 3alluCh JBYX paBeHCTB x = —2 U x = 2, Yro Ke Torga
3HAYUT x > 12 ? Huuero He 3HauuT. BececMmbicauna.

KH,

Pemenuem KBaJApPaTHOI'O HepPaBEeHCTBa ABJJAIOTCA IIPOMEXXYT-
rpaHNIIaMH KOTOPBIX CJHYXXAT KOPHH COOTBETCTBYIOUIEIro

YPaBHEHU A. HpaBPIJIbHOQ pellieHnye BeITJIAAUT NHa4vye.

2.
3.

Pewenue. 3anuieM HepaBeHCTBO x° >4 B Buge x° —-420.
Kopuu ypaBHesus x*>—-4=0 paBHbI -2 u 2.

HepaBeHcTBo x° >4 BbINOJHSAETCA NIPU X<-2 M npu x>2, a
npu —2<Xx <2 HEPaBeHCTBO He BBLINOJHAETCSA. 3HAYUT, OTBE-
TOM CJ1y>KaT IPOMesKyTKH (—o0;—2] 1 [2+ ).

CMBICJI JIETKO IOHATH, €CJH cheJaTh HaGpocox rpaduxa
dyuxnuu y=x°—4. IIpu 3ToM He 0653aTeJbHO YKa3BIBATh OCh
OpAWHAT, HOJb, cobiogaTs MaciiTad u T.1n. IloBropsiem: pucy-
HOK O4Y€Hb CXeMaTU4yeH, HO JOCTATOYEH AJIS TOro, YTOOLI YBH-
JeTh, IJle pacIoJaraloTcs PelleHns.

Tak »xe pemrarTces Bce IPOUHe KBaJApATHLIE HEPABEHCTBA.
Hy»xHO npuBecTH HepaBeHCTBO K y00HOMY BUAY (HaUHHAETCA
¢ x2, a B npaBoii yactu 0). [ToMHMM, YTO €CJIM TPUXOAUTCS YM-
HOXKaTh 00e 4acTu Ha OTPUILATEJBHOE YHNCJI0, HEPAaBEHCTBO Me-
HAET 3HaK.

Pemmaem cooTBeTCTBYIOIIIEE YDABHEHHE.

C nmoMoi1npo cxeMbl rpaduKa HaXxoAUM IPOMEXKYTKHU pellleHud.

MeToa HHTEpBAJIOB. JTOT METOJ ABJIsIETCSA 0000IleHHEM OIIM-

CAHHOTO BhINIE clocofa pelieHus KBagpaTHOro HepaBeHcTBa. OH
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N103BOJIAET pelllaTh CaMble pa3Hble HepaBeHCTBa, YacToO Jarke He3a-
BHCHMO OT TOrO, KaK OHM ycTpoeHbl. IIpuBens HepaBeHCTBO K
ynobuomy Buay (cupasa 0), Hy’KHO PeHIMTb OJHO MJIHU JBA COOT-
BETCTBYIOIINX YpaBHEeHU, a 3aTEM CIEJIaTh CXeMaTUYHbIH Habpo-
COK moBejeHusA PYHKIUU B JeBo¥ dyacTH. [Ipu sTom 3TO maske He
Habpocok rpaduKa — 3TO IPOCTO CXeMa, MO3IBOJAKONIAA BUIETH,
BBIIIIE UJIKM HHUXKE HYJIsI TPOXOAUT 9TOT rpaduk.

2x% —5x -7
J2-3

CHauaJjia yIpoCTHM HepaBeHCTBO, M30aBHBHINCH OT 3HaMeHa-

ITpumep 1. Pemnum HepaBeHCTBO >0,

TeJId. HJIH 9TOTr0 JOMHOXHUM 06e gactu HepaBeHCTBAa Ha \/§ -3.
HpH 3TOM HEPpaBEHCTBO IIOMEHsAEeT 3HAaK Ha IIPOTHUBOIIOJIOMXK-

HBII, HOCKOJBbKY \/5—3< 0:
2x* -5x-7<0; (x+1)(2x-7)<0.

Kopuu ypasHenus (x+1)(2x-7)=0 pasust —1 u g . Hepagesn-
CTBO BBINOJIHAETCA IpU —-1<x <—;— M He BBINOJHAETCA HpPH

7
x >§ (0o6a MHOX«KHUTENA Gosbllle HYJIA) U X <—1 (06a MHOXKHUTe-

JIsL MeHbIIIe HyJiA). 9TO BUIHO HA CXEMe

+ - +

1 T
2

ITpumep 2. PeniuM HepaBeHCTBO X +1— 2 20.
x

IIpeo6GpasyeM HepaBEeHCTBO, IIPHUBEIA JIEBYIO YacTh K ofliemMy
3HaMeHaTeJo: x+x-2 >0.

x
Kopuu ypasHeHus x2+ x — 2 =0 paBaH —2 u 1. 3HaMeHaTeJ b
paser 0 nmpu x=0. BocmoasayemMcsi MeTOJOM HWHTEPBAJOB,
4yT0o0bl ONIPEeJeIUTh, HA KaKUX WHTepBaJaX BhIpa’keHue Oyuer
60oJIbIIle HYJIA.
3HaKH Ha KaXJIOM HHTepBaJje HaijeM mnoacueToMm. Pelnenue
BHJHO Ha CXeMe.

185



- +|— +

-2 0 1

Touku -2, 1, 0 nposepaem otaeanno. Touxkn —2 u 1 TakKe AB-
JIAIOTCA PelIeHuAMH, a Touka 0 — Her.

Omeem: -2<x<0 u x2>1.

3apaua 275. Pernre HepaBeHCTBA:

x2-5x+6 3x2+2x-5
a) ——=——<0; 6) ————<0.
) 2-39 ) x+2

DyHKUMHU U rpadHUKH

JIuneiliHaa QyHKIUA

- ®opmyna y=kx+b.

I'paduk — npsmaA auHUA (He BepTuKaiabHadA). TaHreHc Ha-
KJOHA rpadHKa K ocu abciucc paBeH yrioBoMy KoadduiueHTy k.
Ocb opauHaT rpaduk nepecekaer B Touxe (0; b).

s
0 b x
k
/b
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IIpumep 1. Tpadbur dyuxmuu y=2x — 3. 'padux mpoxomut
4depe3 TouKy (0; —3) Ha OCH OpAMHAT U MMeEET YIJIOBOH K03d-
dunueHT 2.

Ilpumep 2. Tpadurk GyHKIUH y:%x+1 . 'padux npoxomur
yepe3 Touky (0; 1) Ha ocu opAMHAT M UMeeT YIJIOBOU Ko3bdu-
IIHEeHT % . CTpouts ero yao6Ho cieLyIOIMM 06pa3oM: OT TOUKH

(0; 1) mocTpouM BCIIOMOraTeJIbHBIH TPEYIOJbHUK C KaTeTaMH 5
U 3 (Hy>KHO Y4eCThb, YTO YIJIOBOM KO3(MUIIMEHT IOJ0XKUTEIIeH,
o3TOMYy (PYHKIIMS BO3PACTAET).

Ui
,/
@k
1 L
z o .
0 x
-1

ITonyuaerca Touka (5; 4). Temeps mpoBefieM HpAMYyI0 yepes
(Be HaliIeHHbIe TOUKH.
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3agaua 276. IlocTpoiiTe rpaduku GyHKIHI:

a)y=3x—5; B) y=%x+3;
2
0)y=4-3x; r)yz—gx—Z.
KBagparununas pyHKIus

®dopmyna y=ax®+bx+c.

T'padbux — mnapabosa. BerBu napaGosbl HanmpaBJIeHBI BBEPX
WX BHU3 B 3aBHCHMOCTH OT 3HaKa cTrapuiero xoddpdpunueHTra a.

Bepminna mnapabosibl “MeeT KOOPAMHATHI (——;——Qj, rae

D=b’-4ac — IUCKPUMHUHAHT.

Ochb opanHAT rpaduK IIepeceKaeT B TOUKe (0; c) .

Ecau kBajgpaTHOoe ypaBHeHHe ax2 + bx + ¢ = 0 uMeeT melicTBH-
TeJbHEIE KODHM X; M X, To mnapabosa y = ax? + bx + ¢
nepecekaet ocb abemuce B Toukax (x;; 0) u (x,; 0).

12

X1

IIpumep 1. T'papur odynkuun y=x>—3x+ 2. YpaBHeHue
x? - 3x + 2 =0 umeer a8a xopHa: 1 u 2. Koaddumnuesr npu x2
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OoJsible HYJfA, 3HAYKT, BETBH HAIpABJEHbl BBepX. BepmmuHa

.
b

napaboJisl UMeeT KOODAUHATEI (E -l) .

2 4
ys
0\1 3/2 /
_1/4_____\_|/ x

ITpumep 2.Tpadux dyaknun y = —2x2 + 4x — 3.
VpaBuenue —2x% + 4x — 3 =0 He UMeeT AeHCTBUTEILHEIX KOP-
et (D = 42 —4-(-2)+(—3)=16 — 24 =-8), sHauur, rpaduk He
mepecekaeT och abciuce, BeTBH mapaboJisl HanpaBJeHbl BHUS.
Bepunaa mapa6oJisl HaxoguTces B Touke (15 —1).

Y

0
1F-

1

Ry
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3apmaua 277. [Toctpoiite rpaduky GyHKIIUIL:
a)y=x2—-Tx+18; 6)y=x2+6x—8;

B) y:—%x2—3x+8.

DyHKIHA Y = k

x

9Ty QYHKIMIO HA3BIBAIOT «00paTHaAsl MPONOPI[MOHAJIBHOCTD»
IMIOTOMY, 9YTO BO CKOJILKO Pa3 YBeJIMYUBAETCA X, BO CTOJBKO JKe pa3
yMeHbIIaeTCd y ¥ HaobopoT.

I'padux — runepbosa. Ha rpaduke ecTh XapakTepHble TOUKH
(1; k), (B; 1), (-1; —k) m (—k; —1), c OMOIIbI0 KOTOPHIX I'PadHK
JIETKO IIOCTPOUTH. ¥ JaNAsfch OT Havajia OCH KOODPAWHAT, IPaduK
npubInXKaeTca K 0CAM, HO He IepeceKaeT ux.

ITpumep. I'padux GyHKIMU y=—2- . I'paduk ya00HO MOCTPOUTH

x
o Toukam (1; 2), (2; 1), (-1; —2) u (—2; —1).
yh
2l -
_—I—
"'2 _:ll : 1 >
I 0 1 2 x
Jm-1
—1-2

3amaua 278. ITocTpoiite rpaduky QYHKITUAIA:

2 3

a) y=3S-1; 6) y=—24+3; B) y=—-_2.
x X

=
DyHKUHA Y = Jx

I'padmrom ciyxuUT mosoBHHA napabosbl, 0OCh KOTOPOM COBIA-
JIaer ¢ ocblo abeiuce.
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ys

y=vx

RY

1
|
1
|
0 1
3amauga 279. ITocTpoiiTe rpaduxy pyHKIMI:

a) y=—Vx; 6) y=2Jx; B) y=vx+1.

IloxasaTeapHad PyHKIUHUA y=a”

I'pagur nepecexkaer och opauHaT B Touke (0; 1). Bropas xa-
paxTepraa Touka (1;a). PyHKumsa Boapacraer, ecam a>1.
Pyukuusa yoriBaer, ecan O0<a<l1.

yh Y

a 1
______’/1 a 5{\

o 1 x 0 1 %

3agaga 280. IlocrpoiiTe rpaduky GyHKIUI:

. 1Y 1Y
a) y=2%; 6) y=|=| ; Byy=—|=1|.
)y )y (3) )y (2

Jlorapudmuueckan pyaxknua y=log x

I'padux nmepecekaer ock abcnucc B Touke (1; 0). Bropas xa-
pakTepHaAa Touka (a;1). PyHKkuumAa Bo3pacTaeT, ecam a>1.
PyHKUMA YORIBaeT, ecqit O0<a<1.,
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yh v
\L .

0| a x

BV

i) ]a x

3amaua 281. ITocTpoiiTe rpaduKy QyHKIIHIA:
a) y=log, x; B) y =—log, x.
6) y=log, x;
2
TpuronomerpuuecrKue QyHKIHH
Cunyc. I'padurx — BomHooOpasHas JuHHA (cuHycoupga). Ha

pUCYHKe TOKa3aHbl XapaKTepHble TOUKH. HauMeHBIHA mepuor
2n. HaubGosblnee 3Hayesne 1, HauMenblee 3Hayenue —1. Ilepece-

KaeT och aberucc moy yryiom 45°.

17

2n X

3n

2 e
r
|
|

(=]
poiaf——
a

Kocunye. I'papur — ToKe cuHyCcOUIa, HO CABUHYTasA OTHOCH-

T
TeJIbHO rpaduKa CUHYyca Ha 5 BJeBo. Ha pucyHKe moKasaHbI Xa-

pakTepHble TouKu. Haumennuinit nepuon 2x. Haubosbiree 3Ha-

yeuue 1, HauMeHblIee 3HaYeHue —1.

Yy
/Y\
I
T [
0 i) : 3n 2n X
1 2

0o

73
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Tanrenc. 'paduk cOCTOUT M3 OAMHAKOBBIX KYCKOB, KaIbIi
M3 KOTOPHLIX IepeceKaeT ochb abcuucce mog yriom 45°. Xapakrep-
HBI€ TOUKY IOKa3aHbI Ha PUCYHKE.

4 | | |
I | I I
| I I |
I I I |
| I | I
| I | |
. |/ | |
| 4 L | |,
I /0 = |z m |8z /2n | ¥
| ‘o2 | 2 |
I I I |
I | I I
| | I I
I I | |
I I | |
| I I I
3agaua 282. ITocTpoiite rpathuky GyHKIMIHA:
a) y=-cosx; 6) y=sinx+1; B) y=tgx-1.

FfeomeTpus

O61wHe CBOHCTBA TPEYroNIbHHKOB

Cymma yriaoB TpeyroibHuka pasHa 180°.

Bremruuit yroa paseH cyMMe ABYX BHYTPEHHHUX YIJIOB, He
CMeXKHBIX ¢ HUM. IIpu peirenun 3ajgau MHOTZA BakeH GoJiee mpo-
cToi QaKT: BHEITHUA yToJ 60Jiblile, yeM 060 BHYTPeHHHH yroJ,
He CMEeyKHBIH ¢ HUM.
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oa+p

>

MenuaHsl nepecekaloTCA B OZHOM TOYKe (LEHTP TPEYyroJb-
HHUKA).

3

BuccekTpHCH mepeceKalOTCA B OJHOM TOYKe (IEHTD BIIHCAH-
HOH OKPY>XHOCTH).

2

BEICOTEI MJIM MX IIPOAOKEHHUA [IEPECEKAIOTCA B OJHOM TOUKe
(opToueHTp).

)"

.
CepenuHHBIE NEPIEHAMKYAAPHI K CTOPOHAM TPEYTrOJLHHKA
IepeceKalTca B OJHOH TouKe (EHTP ONHUCAHHON OKPY>KHOCTH).

&

IIpumep. B Tpeyronbauxe ABC yron A pasel 6°, CH — BbICcO-
Ta, yron BCH pasen 75°. Haiigure yron ACB. OtBer paiite B
rpazycax.
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C
A B H

Pewenue. /ACB=/ACH - /BCH .
¥ron -ACH paBen 180°-/A-/ZAHC=180°-6°-90°=84°.
Otkyza LACB=84°-T75°=9°,
Omeaem: 9.

3amava 283. B tpeyroasuuke ABC yroa A pasen 20°, BHeNIHUM
yroJ upu BepminHe B paBeH 61°. Haiigure yroa C. Orser gaiite

B rpagycax.
/C\
A B

3anava 284. B tpeyroasuuke ABC npoBejeHa 6uccekrpuca AL,
yroan ALC pasen 121°, yron ABC pasen 101°. Haitgurte yroxa
ACB. Otser gaiiTe B rpagycax.

B
pL\
A C

3anava 285. B npAMOYyrojbHOM TPeyroJLHHKE YroJ MeKy BbICO-
TO# M GHCCEKTPUCOM, NMPOBEJEHHLIMH H3 BEPIITMHBI IPAMOTO
yria, paBer 13°. HaiiinTe MeHbIINHA yroa JaHHOT'O TPEYTOJib-
Huka. OTBer galiTe B rpagycax.

/([\
A D H B
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BrnucanHasg H ONMCaHHAS OKPYXKHOCTH. B 1106011 TpeyrojibHHUK
MOKHO BITUCATh OKPYKHOCTD. LI€eHTp OKPYIKHOCTH JIEXKHUT B TOUKE
nepeceueHus OUCCEKTPUC,

Oxoyio m1060r0 TpPeyroJbHUKa MOXHO OIMCATb OKPYXXHOCTb.
IleHTp J€KUT B TOUKe IlepeceyeHU s cePDeAVHHBIX NepHeH UKy -
POB K CTOPOHAM TPeyTOJIbHUKA.

Teopema cuHycoB. B 11060M TpeyroJlbHHUKe OTHOIIEHUSA CTOPOH
K CHHyCaM IIPOTHBOJIEKAII[UX YIJIOB OAHHAKOBBI:
a __ b __ ¢ _ 9R .
sin4A sinB sinC
Kpome Toro, st OTHOIIEHHS PaBHBI YABOEHHOMY paguycCy
OMHMCAHHOM OKPY KHOCTH.

/=

Teopema kocurycos. [ 11000T0 TPEYTroJbLHUAKA CIIPABEIJINBO

PABEHCTBO
?=a®+b® -2abcosC,

rae a, b ¥ ¢ — cTOpoHBI, a yroj C — IPOTHBOJIEKAILNE CTOPOHE C.

9TO paBeHCTBO NMO3BOJISIET HAaliTH CTOPOHY, 3HAf ABE ApPyrue
CTOPOHBI U yroJ MexxAy HUMHU. AU MOXKHO HaliTH yroJj, 3Hasl Tpu
CTOPOHEL.

A

B vc
IHpumep. B tpeyroasauke ABC yron C paseH 45°, cTopoHa

AB=4.2. Haiigute pagnyc ooucaHHON! OKPYXKHOCTH.
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Pewenue. Ilo Teopeme cunycos 2R = AB _ ﬂﬁ— =8;
sinC 1
J2
oTKyna R=4.
Omeem: 4.

3amaua 286. Pagnyc onucaHHO OKPYKHOCTH TpeyroJbHuKa ABC
paBeH 8, yron ABC pagesn 60°. Haitqure niiuny cropons: AC.

3amaya 287. Croponnl Tpeyrosbauka ABC pasubl 8, 10 u 12.
HaiiguTe KOoCHMHYC yTIia, IPOTHBOJIEKAILIETO CTOPOHE AJIMHLI 12,

MpamoyronbHbie TpeyronbHUKH

Teopema ITudaropa. B npaAMOyroinHOM TpeyroJbHHUKE TeO-
peMa KOCHHYCOB IIDUHMMaeT GoJjiee mpocToii BUA: ¢ =a’+b> —
KBaZpaT r'UIOTeHy3hl DABeH CyMMe KBaJPATOB KATETOB.

C

A ¢ B

Hoxaxem Teopemy lNudaropa. BoabmeM npsMOYrosibHbii TPeyronbHUK C
KaTeTaMu g U b W runoteHy3oi c. BoabMeM euie TP Takux Xe TpeyrosbHUKa M
NPHAOHMM WX APYT K APYrY TaK, KaK NOKa3aHO Ha PHCYHKe.

a b
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Monyunncs Gonbwot KBagpaT co CTOPOHOM @ + b, a BHYTpH — Manbiii KBagpar
CO CTOPOHOM C.

C opHo¥l cTopoHbI, nnowaas Gonbworo Keaapata pasHa (a+ b)%, a ¢ apyrom
CTOPOHbI, OHa paBHa CyMMe N/owanen 4Yetbipex NpPAMOYro/bHbIX TPeyronabHu-

KOB W n/oWanu Manoro Kkeajgpara: 4~%ab+ c?,Toectb 2ab+ .

MpupasHseM 3TH 4Ba BbIPAXKEHUS ANS OLGHOMU U TOM Xe NNoLaau:
(a+ b)?=2ab+ &
Packpoem ckobku u npuseaem nogobHbie:
d+2ab+ b =2ab+d+ =72,
uTo 1 TpeboBanoch goxKasarb.
MNMoxoxee QOKa3aTeNbCTBO NOAYYAETCH, €CM CNOXKHUTL YeTbipe TPEeyroNbHUKa
uHaue. MonpobyiTe.

CBoiicTBO meauanbl. Meguana, IpoBeJeHHAd K TUIOTEHY3e,
paBHA MOJIOBUHE THIIOTEHY3HI.

CBoiicTBO BBICOTHI. BhicOoTa, MpoBejieHHAA K THIIOTEHY3e, je-
JIUT NPAMOYIOJIbHBIA TPEYTOJbHUK HA ABa TPEYroJbHHUKA, KOTO-
pble TOZOOHBI MEX Y c000i 1 TOZ0OHBI 60JBIIIOMY TPEYTOJbHUKY.

} |
T T

c Cc

O6o3HauuM BBHICOTY h, a OTPE3KHM I'HIIOTeHY3bl p 1 q. I3 moxo-
01 TPEyTOJIbHUKOB CJIEAYIOT II0JIe3HbIe DABEHCTBA:

h=\pq, h=2, b={ep, a=\eq.
C

CooTHOLIEHHA MEXKTY CTOPOHAMH H yriamu. B sro6oM npsamo-
YrOoJIbHOM TPEeYroJIbHHKE KaTeThl U THIIOTeHY3a CBA3AHBI TPUTIO-

HOMETPUYECKUMHU QYHKIUAMU:
B
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ITpumep. 3 BepIINHBI IPAMOro yrJja TpeyroJlbHHUKA IIpoBeJe-
Ha BbIcoTa. KaTeTnl TpeyrosibHMKa paBHbI 6 m 8. Haiigure
IJIAHBI OTPE3KOB, HA KOTOPBbI€ BHICOTA AEJUT T'HIIOTEHY3y, U
IJIUHY BBICOTBI.

Pewenue. Ilo TeopeMe ITucdaropa Haiiiem runoTesy3y:

c=6?+8% =/36+64 =10.

Orcroza HaiieM BLICOTY A = % = Q =4,8.
c 10
8 h 6
q p

IIpeo6pasyem ¢opmyay b=./cp, 4To6bl HAlTH H3 Hee p:
b b® 6° 82
=—; p=—. p=—2=3,6. AHamoruuHo, ¢ =—=6,4.
Jp NP ST 10

Omeem:p=3,6;¢q=6,4; h=4,8.

3anaga 288. OnfuH M3 KaTeTOB IPAMOYTOJBHOI'O TPEYrOJbHUKA
paBeH 6, a cHHYC IpHJIeXKAIero K HeMy OCTDPOTO yrja paBeH

5 .
— . Haiigure qauny:
13 b b1t y

a) BTOpOro KaTeTa;

6) runoTenysml;

B) BBICOTBI, IPDOBEZIEHHOM U3 BEPIIMHEI IIPAMOIO yIJja;

T') MeJlHaHbl, IPOBEJeHHOW U3 BEPHIMHEI IIPSAMOrO yIJa;

J) ANMHBI OTPE3KOB, Ha KOTOPBIE BHICOTA JAEJIUT THIIOTEHY3Y.

YeTbipexyronbHHKH

IapannenorpaMmmbl — oflllee Ha3BaHWE TIPYINLI YEeTHLIPEX-
YrOJIbHUKOB, Y KOTOPBIX IPOTUBOIIOJIOKHBIE CTOPOHEI IIOIAPHO I1a-
pajuiesabHEBI. Eciiu yribl y napajieorpaMma IIpaMeie, HOJAy4aeTcd
IpAMOYTOJIbHUK. Eciin Bce CTOPOHLI PaBHbI, II0y4aeTcA poMo.

KBazpat — ogHOBpPeMEHHO U IPAMOYTOJbHUK, 1 POMO.
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D

¥ npAMOyroJbHAKA JUATOHAJN DABHBI MEX Y COOOM.

Y pom6a quaroHasu nepuneHIUKYAAPHEI ADYT APYTY.

Tpamenus — dYeTBIPEXYTOJbHUK, Y KOTODOTO IapasjesbHBbI
TOJBKO AB€ IIPOTHBOIIOJIOKHBIE CTOPOHEI. OHU Ha3bIBAIOTCH OCHO-
BaHMAMH. lIBe HemapasesbHbIe CTOPOHB! HA3bIBAIOTCA GOKOBBI-
MH CTOpOHaMu Tpanenuu. Eciu 6G0KOBble CTOPOHBI PaBHHI, Tpalne-
LA Ha3blBaeTCA paBHOOeAPEHHON NN PABHOOOKOH.

B C

A D

Mopo6Hbie purypbi

Ecau aBe purypsl MMeOT OJMHAKOBYIO (opMy (paccToOsiHUSA
MEXJY COOTBETCTBYIOIIMMM TOYKaMU IPONOPIHMOHAJIBHEI, COOT-
BETCTBYIOIIIME YIJIbl PABHBI), TO TOBOPAT, UYTO TaKHUe (QUI'YyphI MO-
xo6mbi. CoBceM mpocTo: mogobHbIe (hUTIypbl OAMHAKOBBI 110 opme,
HO MOT'YT OTJIMYAaThCH PA3MEPOM.

ITogo6HBIMU GBIBAIOT HE TOJLKO TpeyroJbHUKU. Bece kBagpaTsl
MoJOOHEI APYT APYTY. Bece Kpyru nmofo6HLI APYT APYTY.

/

{5 \ 5

Puc. ITodoOHbLe uzypbt

ITogo6GHEI MOTYT GBITH GHUTIYPBI He TOJIBKO Ha MJIOCKOCTH, HO H B
npoctpadcTBe. Hanpumep, Bce miapsl NoJ00HBI APYT APYTY.
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s 4

Puc. ITodo6HbLe nupamudo.

KosdduuuentT nogo6ua — MHOXKHTE]b, MOKA3bIBAIOIIMNHA, BO
CKOJIbKO pa3 I0o00HEIe GUryphl OTJIMYAIOTCSA MO pasMmepy. Ecan
B3ATh B KAX/A0H M3 ABYX QHUIYp IO OTPE3KY, COEAUHAIONIEMY CO-
OTBETCTBYIOLIME TOYKH, TO KoaddHUIMeHT moaobus paBeH OTHO-
MIEHHUIO AJHH 3THX OTPEe3KOB. IIpK 9TOM pelKO YKa3bIBAIOT, B Ka-
KOM NOpAAKE AeJAT NJIHWHBI, IlosTomy, eciu GUryphl MOZOOHKHI C
KoadHuueHTOM 2, MOXKHO CKa3aTh, UTO OHM ITOAOOHEI M ¢ KO3(-
dbunuenTom 0,5.

o &

Puc.A B, =2AB; 2 — rxoagpduyuenm nodobus

3anaya 289. B Tpeyronsunke ABC npoBejeHa cpefuss auaua DE
(cm. puc.). ITokaxxure, uro Tpeyroasuuxku CDE u ABC nomo6-
HBI, ¥ HAaUANTE KO3(hDPUIIMEeHT 000U .

C
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Maowagu

CroiicTBO MeaHaH TpeyroJbHMKa. MeauaHa pasGuBaeT Tpe-
YroJIbHHK Ha JBa TPeyroJbHHKA OJMHAKOBOM ILroniaau. Bce Tpu
MeAHAaHBEl pPas0OMBAIOT TPEYrOJbHHK HA IIECTb TPEYroJbHHKOB
ONWHAKOBOH ILJIOMIANH.

B, A,

A C, B

Orromenne niomanei nogo6Herx ¢uryp. OTHomeHMe ILIO-
maneit nofo6HBIX GUryp paBHO KBaApaTy KosddHIMeHTa MOoHo-
6usa. Hanpumep, ecau ogHa u3 GuUryp B 2 pasa Gosbime gpyroi (o
IJIMHE), TO 0 MJIOLIAaAU OHa GoJbine B 4 pasa.

®OopMyJIBI IJIOIAIeH TPEyTrOJbHHKOB

S=lah=labsinC.
2 2

IIna 0pAMOYTrOAbHEIX TPEYrOJbHAKOB 3TH GOPMYJIBI IpHobpe-

TaloT 00Jiee MPOCTOM BUA: S = %ab .

dopmyana I'epona:
S=p(p-a)(p-b)(p-c),
rae ngj'_% — II0JIOBMHA NepUMEeTpa TPeyroJbHUKa (LoayTie-
puMeTD).
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CBA3b MeXAy NNOWAAbIO TPEYrONbHUKA W PAANYCaMHU BIIUCAHHOM W ONUCAHHOW
abc

OKpy>HOCTeH: S=rpu S= .
Py P 4R

.
4

IIpumep 1. Haiigute mniomanb TPEYroJibHUKA, [BE CTODPOHBI
KOTOPOT'O PaBHBI 3J3 u 12, a yros Mmexxay sumMu paseH 60°.

Pewenue. Bocnonbsyemes (GopMyJIoi MIIOIaAN TPEYTrOJbHUKA
10 IBYM CTOPOHaM M YIJIY MEXIY HUMU:

S=%absinczé-3ﬁ-12-—?=27.

Omeem: 27.

Ilpumep 2. B TpeyrojbHHUKe CO CTOPOHaMu 3 ¥ 6 IIPOBEEHBI
BBICOTHI K 3THM CTOpPOHaM. BricoTa, npoBeeHHAA K I1€PBOil U3
3THX CTOPOH, paBHa 4. UeMy paBHA BBICOTA, IIPOBEJEHHASA KO
BTOpOI cTOpOHE?

Pewenue. O603HaUNM BTOPYIO BBICOTY X. BEIUMCINM ILIOIMALE
TPeyroJbHUKA IBYMSA CIIOCO0aMM:

S=—1~-3-4=l-6-x,
2 2

OTKY[Ja IOJIYUUM ypaBHEHHE JJIA X: X = % =2.
Omeem.: 2.

3amaua 290. MeauaHs! TpeyroabHuKa A BC mepeceKarTCa B TOYKE
M. BK — meauana. Ilmomaas Tpeyronbauka ABC paBHa 24.
Haitigute niomans TpeyronbHuKa AMK.

3agaua 291. Yros npu BepliMHe, IPOTHUBOJIEXKAILlEH OCHOBAHUIO
paBHOOEpeHHOTO TpeyrojibHUKa, paBeH 30°. Bokosas cTopo-
Ha TpeyrojsHuKa paBHa 30. Haligmre miolnaas aToro Tpe-
YrOoJIbHUKA.
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3anmaua 292. HaiiguTe miomaab OpAMOYTOJILHOIO TPEYyroJbHUKA,
€CJIM er0 KaTeT M 'MIIOTEeHY3a PaBHBI cOOTBeTCTBeHHO 10 1 26.

3amaua 293. [IepuMeTp TpeyroJbHHUKA paBeH 36, a paguyc BIU-
CaHHOM OKpPY»KHOCTH paBeH 9. Halimure miomiagb 3TOro Tpe-
YTOJBHUKA.

3anaua 294. Cropous! TpeyrojibHUKa paBubl 4, 13 u 15, Halinute
€ro ILI0MIAa b,

3agaua 295. ILnomaasr TpeyroJbHUKa paBHa 36, a €ro CTOPOHHI -
paBHH 9, 10 1 17, Haiinute paguyc ONUCAaHHOMH OKPYKHOCTH.

IInomaas mnapananenorpamma: S=ah=absinC. HesaxHo,
Kakoi u3 yrjoB cuutaTh yrjaoMm C B 3T0ii popMyse: CUHYCHI BCeX
YIJIOB y IapaJiiejiorpaMMa PaBHBI.

IInomans Tpaneuun: S = g—;—bh .

ITpumep. OcHoBaHUA paBHOOEAPEHHON Tpameliuu paBHBHI 14 u
26, a ee nepumeTp paBeH 60. Haiigure miomaas Tpanemuu.

D C

A 7] B

Pewenue. Cuayasia HaiifeM JJIMHY OOKOBOM CTOPOHBI:
AD+ BC+ 14 + 26 =60,

otkyga AD+BC=2-AD=60-14-26=20; AD=BC=10.

Onycrum BricoTy DH Ha ocHoBaHue AB, Torga

AB-CD _
2

AH= 6.

Tenepr no Teopeme Iludaropa maitazem aauny Beicorsl DH:
DH =+ AD* - AH*? =\J/100-36 =8.
Ilnomaas Tpanenuu pasHa S = #8 =160.

Omeem: 160.
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IInomans NPOH3BOIBHOTO YE€THIPEXYTOJIbHHKA:
a

b h h
ml M
C a b
d;
da ()
S=éd1dzsina, rae o — YroJ MeXXAy AuaroHaiaamu. Ecau

JuaroHajly NeplneHAUKYJIAPHBI (Hanpumep, B pombe), dopmysa

npuHUMAaET 6oJ1ee IpocToit Bua: S = %dld2 .

dopmyaa IIuka. Ecan Ha KiaeTtuaToit 6ymMare usaobpakeH MHO-
rOyroJIbHUK TaK, UTO BCE €r'0 BePINHHbI HAXOAATCH B Y3JIaX CETKH,

TO IIoIaAb MHOTOYIOJIbHHKA paBHA

1+1g-1,
2

rae I — 4MCN0 Y3JI0B CETKH BHYTPH MHOTOYrOJbHHKA, a £ — 4uc-
JIO Y3JI0B Ha IrpaHule (B YACTHOCTH, BEPIIMHBI).

y

& |
25 I/'T"
A
/ /J//N
L s —1‘¥ ~~~~~ | ol
I=9,E=10

S=9+5-1=13
IInomans kpyra:
S=nR2

YucJio ¢ TOYHOCTHIO A0 COTHIX MoJaramoT 3,14.

3anxaua 296. Haitnure miomans pom6a, eCJIM ero JMaroHaJ d pas-
HEI 13 1 6.
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3anauga 297. Haiigure miaomagb KBagpaTa, €CJU €ro JHAroHa b
paBHa 11,

3amaua 298. Croponbl napaJiesorpamma pasHsl 6 1 12, Bricora,
OIyIIIeHHAas Ha NEepBYI0 M3 BTHX CTOPOH, paBHa 9. Hailigmre
BBLICOTY, OIYIIEHHYIO Ha BTOPYIO CTOPOHY ITapaJljieiorpaMma.

3agaua 299. ITapasienorpaMM U MPAMOYTOJbHHUK MMEIOT OHHA-
KOBbIe CTOpDOHBI. HaiiauTe ocTphIii yroJ mnapaJujiejorpaMma,
€CJIM ero ILJIoIaAb PaBHA IOJIOBHHE ILIOIIAAH NPAMOYTOJIbHH-
ka. OTBer gajiTe B rpajycax.

B C
A D
3apaua 300. IToanayscey dopmyioi IIuka, HaiiguTe MJIOMIALL Ye-
ThIPEXYTOJIBHHKA, H300paKeHHOro Ha PHCYHKe.

3anmaua 301. Ha kneryatoii 6ymare nugobpaxkeHnsl Asa xpyra. Ilno-
agbp BHYTpeHHero Kpyra paBHa 16. Haiinure niomanb 3a-
IITPUXOBAHHOHN GUTYDHI.

—
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OKpY>XXHOCTb, XOpPAbI, CeKylHe

BrnucaHHBIH yTroJ paBeH HOJIOBHHE LEHTPDAJIBLHOrO yrja, OIN-
palolerocs Ha Ty e Xopay (Hjiu gyry).

Sy

C

Ilpoussenenue orpe3xos xopa. Touka mepecedeHuss E aByx
xopa AB n CD oxkpy»xHOCTH pa36HBaeT MX Ha 4YeThipe OTpe3Ka,
npunyem AE -EB=CE ‘ED.

¥Yroa MexXRAy mepeceKalIMMHCI XOpPAAMH paBeH IOJyCyMMe
YTJIOBRIX Mep AyT, 3aKJIIOYEeHHBIX MEXAY XOpAaMHu:
B+y
g
Teopems! 0 cekymux. Eciin U3 TOUKH A IPOBEJEHEI JBe CeKy-

e K OKDYXHOCTH, TO IPOHM3BEJEHHA 3THX CEKYIIHUX Ha HX
BHEITHUeE YacTu paBHbl: AB-AC=AD"AE.

o=
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Bauskuil no cmeicay akT: eciM U3 TOYKH A IPOBEAEHbI CEeKY-
11as ¥ KacaTesbHAasA K OKPYXXHOCTH, TO IIDOMU3BeJeHHEe CeKyIel Ha
ee BHEIIIHIOIO YaCTh PABHO KBaJpaTy KacaTeJbHoH: AB - AC = AT?.

T

7>

YroJ MexIy CEKYIUMH PaBeH IOJYDPa3HOCTH YIJIOBBIX Mep
YT, 3aKJII0OYEHHBIX MEXY CeKYIIIUMM:
B
oa=—".
2
JUUIHHA OKPYKHOCTH PafiycoOM 7 paBHa 27r.

ITpumep. Halinure BeJIMUMHY OCTPOrO BIMCAHHOI'O yIJa, OIIU-
parlIerocss Ha XOpAy, PaBHYIO paguycy oKpy»KHocTn. OTBer
JaiiTe B rpagycax.

Pewenue. Tak kak gauHa XOpAbl paBHA PAANYCy OKPYKHOCTH,
TO IEHTPaJbHBIA yros OyAeT YIJIOM PaBHOCTOPOHHETO Tpe-
yroJbHUKA U, 3HAYHUT, paBeH 60°. BrincauHublii yroy B 1Ba pasa
MeHbIlle TeHTpasibHoro — 30°.

Omeaem.: 30.

3agauya 302. Haiigure BOMCAHHBINA yroJ, OMUPAIOIIUICA Ha YTy,

. 1 .,
AJINHA KOTOPOH paBHAa 5 OJUHBI OKpyKHOCcTH, OTBET gaiiTe B

rpajgycax.
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3amaua 303. Touku A, B, C, pacmojoeHHbie Ha OKPY»KHOCTH,
IEJIAT ee Ha TPU AYTd, IPaflyCHble MepPbl KOTOPLIX OTHOCATCA
kak 1:3:5. Haitaure Gosabmuuii yroa rpeyronbauka ABC. Orser
haiTe B rpagycax.
B

3anaua 304. Orpesku AC u BD — guamMeTphl OKPYKHOCTHU C I€H-
tpom O. Yroa ACB pasen 51°. Haiigure yroa AOD. Orser paii-
Te B rpagycax.

MHororpaHHHKH

Teopema I[Indaropa g4 npsaAMOYroJbLHOrO Napajiesenunena.
CymmMa KBaJpaTOB Tpex pebep MPAMOYIOJLHOIO I1apaJjijieJieluie-
Ia, BEIXOASNIIMX U3 OJHOM BepPIIUHEI, PABHA KBAAPATY JUATOHAJIH:

d?=a?+b%+c%.

\Q.
O
\

\\
<>

S

JdiiepoBa xapaKkTepucTHKa. B 11000M MHOrorpaHHUKe UHCJIO
pebep E Ha 2 MeHbIIIe, YeM 00I1ee YUCJIO0 BepLINH V U rpaHeii F:

V+F-E=2.
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ITpumep. TIpoBepuM AJA IATHYTOAbHOM Hpu3Mbl. Bepriuy 10,
rpaHeii 7, pebep 15.

10+7-15=2,

Mnowaau nosepxHocTel U 06beMbI

HEeKOTOpPbIX MHOIFrorpaHHMKOB U TeNl BpauwleHHUA

ITosicuenus K Tabauie: P — mepuMeTp OCHOBaHUSA, S — ILJIO-

magb OCHOBaHUA, R — paxguyc, H — BpIcOTA.

(c OCHOBaHUAMH)

Teso ITnomans O6pem Pucynox
MOBEPXHOCTH
IIpsamasn PH (6oxoBasi) SH __—
npuama PH + 28
(Cc OCHOBaHMAMHU) H
Hpasune- | Lpr (goxopas) | LSH
Hasg 1wupa- | 2 3
Mpm:i C BBI- lPL+S
coToM 9
GoxoBoit (c ocHOBaHHEM)
rpaHu L Y $)
uanaap 2nRH (60xoBas) nR*H -
2nRH + 2nR?

H
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Konyc ¢ 06-

nRL (6oxoBas)

L rH
pasylomeit | nRL + nR2. 3
L (c ocHOBaHMEM)
IIap 4nR? % R?

1
O0peM ONHCAHHOrO 0KO0JO c(rephl MHOTOTPAHHHKA: V =§Sr ,

rage S — momaab IIOBEPpXHOCTH MHOI'OTPAHHUKA, a r — paguyc

BIMCAHHOH cdephl.

ITpumep. Tlunuuap, o6seM KoToporo paBeH 120, onucaH OKOJIO
mapa. Haligure o6beM 1mapa.

Pewenue. TIoCKONBKY 1Iap BIMCAH B IUJIMHAD, BLICOTA ILU-
JUHApPa PaBHA JUaMeTDPy Liapa. 3HAYMUT, 00'beM ITUJTUHAPA Pa-
BEH

V. =nR?-2R=2nR®*=120,

yui
oTkyaa nR3 = 60.

O6bem mapa pasen V, = gnR3 -4 .60-=3g0.

3
Omaem.: 80.
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3anaua 305. [IBa peGpa IpAMOYTroJbHOTO Mapajje/enuiiesa, Bbl-
XOAsAIIYe U3 OAHOM BepIIHUHBI, paBHHI 12 u 3. luaroHaus na-
pasnenenunesna pasHa 13. Hafinure o6beM napaJsiesienuiena.

3agaua 306. LIuauHAp ¥ KOHYC HMEIOT 00LIHe OCHOBAHUE U BbICO-
Ty. O6beM muausapa pasex 120, Hajinure o6eM KoHyca.

3anaua 307. PeOpa mpsaMoyroJbHOro mapaJuiesenuiesa paBasl 1,
51 9. HaiinuTe mromaab €ro moBEpXHOCTH.

3agaua 308. [liuHa OKPY>KHOCTH OCHOBAHUSA KOHyCa paBHA 3, 00-
pasylomagda paBHa 4. Haligure nyiomaabs 60KOBOIf TOBEPXHOCTH
KOHYyca.

3agava 309. Haiigure maoiialb MOBEPXHOCTH [IPABUJILHOM YETHI-
peXyroJibHOM NUpaMuAbl, CTOPOHBI OCHOBAHUA KOTOPOH paBHBI
12 u BLICOTA paBHa 8.

12
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3amaua 310. Koryc Brucan B map. Paguyc ocHOBaHWSA KOHYCa pa-
BeH paamycy mapa. O6bem KoHyca pased 10. Halinure o6beM
mapa.

TpuroHomeTpusa

TpuroHoMeTpUuecKan OKpy>XXHOCTb. CHHYC, KOCHHYC H TaHFeHC

TpHUroHOMETpPHYECKAS OKPYXKHOCTH (eAUHHUYHASA, YUCJIOBAS) —
3TO OKPYIKHOCTB, LIEHTP KOTOPOM HAXOAHUTCS B Hauaje KOOPAHHAT,
a pagmnyc paBed 1. Ha TpuronomMerpnuecKoii OKpY>XKHOCTH OTKJIa-
IBIBAIOTCS YHCJIA TAK JKe, KaK Ha YHCJOBOH npsmoii. Hauansuyio
TOYKY BHEIOMPAIOT Ha IIEPECEUEeHUH C IIOJIOMKUTEJbHBIM JIYYOM OCH
abcruce. A 3aTeM OTKJIaALIBAIOT YHCJIA, ABUTAsCh IPOTHUB YaCOBOM
crpenku. Ilonydaercd, 4To YHMCIOBYIO NPAMYIO «HAMOTANH» Ha
OKDYKHOCTB, KaK HUTKY Ha KaTYIIKY.

13

gafPaBieh e
" RaMOTIG
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Yucso 1 nomagaer B TOUKY, KOTOPasA COOTBETCTBYET Ayre IpH-
MepHO B 57°. B TouKy, AMaMeTpaIbHO IPOTUBOIOJOMKHYIO HAUAIY
OTCYeTa, nonajgaer yucyo n. Takum o6pa3omM, 1 — IAJIHHA IOJIOBUHbI
OKDYKHOCTH €IUHUYHOTO PAANYCA, T — YUCJIO HPPALlMOHAJLHOE,

MoxHO COHNOCTaBUTh YTJIbI U YKCJA HA OKPYXKHocTH. Uucia
OTCYHUTBHIBAIOT OT BHIOPAHHOTO HA4asa, a YIJbl — OT HAllPABJECHUS
ocu abecnucc. Yucay 0° coorBetcTryeT 0, yray 180° cooTBeTCTBYyET
n. OTcrofa Mosy4alTcs 3HaUYeHUs IJIA BCeX Mpouux yrios. Pop-

orn .

MyJa: a=——, rge o° — HHTEpeCcYIoLUui Hac yroj, a @ — COOT-
180

BETCTBYIOII[EE EMY UHCJIO.

Baxable 3mayeHMd Ha npomexxyTke oT 0° mo 180°, koropsie
[10JIe3HO IOMHUTD AJIsA PellleHUs 3aJa4, Mbl IIOKaXKeM Ha PHCYHKe.

90°:§pan
120°= 2%
135°=3% pan - -2 pan
4 4
S5n T
150°=—pa, 30° == pa,
6 PR 5 Pas
180°=n pax 0°=0 pan

Panuannaa mepa yraa. ComocraBjieHue 4yuceJl Ha TPUTOHO-
MeTpHUYeCKOIl OKPYKHOCTH M YIJVIOB B rpagycax Heyao6uo. Hamuo-
ro ynobHee OTOMKJECTBUTh UNCJIA U COOTBETCTBYIOI[ME UM YTIJIBI.
IlonyuaeTcs npyras efuHUIA U3MepeHUuA yriaoB. OHa HasbIBaeTCs
«paguan». Touka 1 Ha YMCJIOBOM OKPYKHOCTH COOTBETCTBYET yI'-
ay 1 paguan. UHOrma no6asienue npo paguadsl onyckawoT. Ilpo-

7 T
cTo muuIyT yroJ 1. Touka 5 COOTBETCTBYET yIJIy 3"

Kocunyc u curyc unciaa. Eciiu Ha OKpY»KHOCTH B3ATH IPOU3-
BOJIbHYIO TOYKY (yT0JI) O, TO B IPAMOYTOJBHOM cUCTeME KOOPAHU-
HaT 9Ta TOYKa UMeeT KOOpAUHATHI: abcrmuccy u opguHaty. OHH Ha-
3bIBAIOTCH COOTBETCTBEHHO KOCHHYCOM U CHHYCOM YHCJIA .
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cosa f1

TaHrenc yucaa o — OTHOIIIEHHE CHHYCa 0. K KOCHHYCY ..

sina
tga= .
cosa

T'eoMeTpHUeCKH TAHTEHC MOYKHO MHTEPIPETHPOBATh KAK TOUKY
Ha BEPTHKAJBHON INpPAMONH, Kacalolleiicas TPUTOHOMETPHUYECKOH
OKPY2KHOCTH cIipaBa. Takas IpAMas Ha3bIBAETCA OCHhI0 TAHTEHCOB.

3HaKH TPHTOHOMETPHUUECKHUX PYHKLIMHA

3HaKM KOCHHYyca M cHHyca. II0CKOJBKY KOCHHYC SBJIAETCH
abcIuccoi TOYKHM YHCJIOBOH OKPYIKHOCTH, OH IIOJIOKHUTEJIEH B
IPaBoil MOJYILJIOCKOCTH M OTpHIlaTeseH B JeBoii. CuHyc — opau-
HaTa 3To¥ TouKH. [[0aTOMY CHHYC IOJIOKUTEJIEH B BepXHEl MmoJy-
IJIOCKOCTH M OTpuIaTejieH B Hu)KHeH. Ha pucyHKe ITOKa3aHEI
3HAKHM KOCHUHYCAa, CHHYCA U TAHTeHCcAa.

[ A 'Y
— |+ + |+ — |+
3HAKU KOCUHYyca 3HAKu cuHyca 3HAKUW maHeeHca

3anaua 311. OnpeaesnnTe 3HAKY TPUTOHOMETPUUECKUX (PYHKIMIA:

a) sin155°; 6) cos76—“; B) tg320°.
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OcHOBHOE TPHIOHOMETPHUECKOE TOXKAECTBO

U3 teopemn IIudaropa mosyuaeTca paBeHCTBO, KOTOpPOE BbI-
HOJIHAETCHA IIPH BCEX O
cos’a+sinfa=1.

9TO paBEHCTBO HA3BIBAETCA OCHOBHBIM TPHIOHOMETPHYECKMM
ToxaecTBOM. VI3 Hero cienyior eife JBe GOpPMYJIBI CBA3H MEXIY
pPa3HbIMU QYHKIIUAMU:

2
1 tha

S : =sin‘a.
cos“a tga+l

1+tgfa=

Ilons3ysice aTumMu GOpMyJIaMU, MOXKHO HAXOAUTDL OAHY TPHUIO-
HOMETPUYECKYI0 QYHKIIUIO, 3HAS APYTYIO.

ITpumep 1. Haitgure cosa, ecyn sina = —% n 180°<a<270°.

BblpaGI/IM KOCHHYC Yepe3 CHHYC, IIOJIb3YysACh OCHOBHBIM TPHIO-
HOMETPHUYECKHM TOXKAECTBOM:

2
cos?a=1-sin’o=1-144_25 _ (—5—) . B TpeTneii ueTrBepTH
169 169 \13
KOCHHYC MeHbIlle HYJIA, 3HAUHUT, COSQ. = —% .
ITpumep 2. Haiinure tga, ecau sina=0,6 u 90°<a <180°.
2
Pewernue. I3BecTHO, UTO tzg % _sinfa-= 0,36, oTkyzaa
tga+1

tg?0=0,36tg” a+0,36 ;
0,64tg”a=0,36;

2 2
tgza:~—-—0’36= O’GJ :(—%J .
0,64 10,8 4

ITocKOMBKY O HAXOAUTCA BO BTOPOM UETBEPTH, TAHIEHC OTPH-
LlaTeJbHBIM, 3HAYHT, tga = —0,75.

3azauy MOXKHO PEIIUTh U APYTHM CIIO0COO0M — IOJIL3YACH OC-
HOBHBIM TPHUI'OHOMETPHYECKUM TOXKIECTBOM M OINpejeJieHueM
TaHreHca:
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3agaua 314. HaiiguTe sina, ecau coso =—

cos’a=1-sina.=1-0,36 =0,64 , KOCHHYC MeHbIIIe HYJ (0 BO
BTOPOH  4eTBEPTH), 3HAYUT, cosa=-0,64, OTKyJa

_sina __0,6 — 0,75 .

cosQ 0,8
ITpumep 3. Haiigure cosa, ecau tga=-0,4 u 270°<a <360°.
Pewenue. Tlpeobpasyem ¢GopmyJly Tak, 4ToObl U3 Hee OBLIO

yI00HO BBIYUCIATHL KOCHHYC!
1 1 1 25

1+tga 140,16 1,16 29°
B 4-ii uyerBepTM KocuHyc OoJbllle HyJdA, 3HAYHUT,

cosa=, |22 -3
29 .29

tga

cos’a =

3agaun

3amaua 312. Haiigure tgo, ecau cosa :% Hae (O; -gj .
3anaua 313. Haiigure coso, ecay sino = g—g HOoE (E; nj .

2
V19
10

u ae(n; 1,5n) .

®opmynbl NpUBEACHHUA A/ CHHYCA U KOCHHYCA

ITo rpadukam cuHyca U KocuHyca (cM. cTp. 192) BUAHO, UTO

oxHa GYyHKIMSA BbIPa’KaeTcs depes APYTrylo «cABUrom». Kpome To-
ro, rpadukm obinanaior cumMerpueii. Hanpumep, rpaduk cuayca
CHMMeTPHUYEeH OTHOCHUTEJbHO Hadyajia KOOPAUHAT, a r'padHUK KOCH-
HyCa — OTHOCHUTEJILHO OCH OpAMHAT.

Orcioma caenyer psax ¢opmyJa. IloMmuMo atoro, obe GpyHKIHK

NIepUOAUYHBI ¢ HAUMEHBIIINM NEePHUOJOM 27, TO €CTh IIPU yBeJINUe-
HUH (yMEHBIIEHWH) apryMeHTa o 3HAUEHHSA CHHYCa M KOCHHYycCa
IMOBTOPAIOTCA Uepe3d Ka*XKAbId 060POT OKPYHHOCTHU, TO €CTh Yepes
Kaxable 27,

cos(—a)=coso (4eTHOCTH KOCHHYCA).

sin(-o)=-sina (meuerHocrs cunyca).
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sin(o+2n)=sino (HIepHOAHYHOCTH CHHYCA).
cos(a + 2n) =cosa (MepuOAHIHOCTH KOCHHYCA).
sin(a£n)=-sina, cos(an)=-cosa,

. m T .
sm(— - 0.) =cosa , COS(—— (lj =sina .
2 2
N3 atux (bOpMy.TI MOMHO ITOJIYYHUTHb MHOXXECTBO IPYTrUX.

Ilpumep 1. Haitgure sin(%*a) ,ecau cosa=0,45 .

Peurenue. IlpeacraBum sin(?’?n—a) KakK

sin[(ﬂ—aj+ nj = —sin(ﬁ—aj =-cosa=-0,45.
2 2

Omesem: —0,45.
. 3n 12
ITpumep 2. Haiigure cos ?+a , €CcJH cosazﬁ
ae(?'—TE;ZHJ.
2

Peuwenue. IIpeobpasyeM BhIpaXkeHHUe:

R G e G R O
cos| —+a |=cos| 2n——+a |=cos| a—— |=cos| ——a |=sina.
2 2 2 2

2
sinfa=1-cos?o=1-144_25 _ (—é—) , B 4-i1 4eTBEPTH CHHYC
169 169 113
MeHbIIe HYJIs, 3HA4YNUT, Sino = —% .
Omaem: — S .
13

3anmaua 315. Haiigure cos(a —5?”} ,ecau sina=0,23.
3amaua 316. Haiigurte sin(']zﬂ+ a] , €CJIN sina = % " g< a<Tm.
3amaua 317. Hatigure cos(%+ a) , CJIH COSO =% nO<acx< g .

6cos19°

3amaua 318. Haiigure 3HaueHNE BEIPDAYKEHUA — e
sin
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®opMyasl NpUBeJeHUs AJA TaHrenca. Mcmoab3ysa (OpMyJibl
IpHUBeJeHUsA A CHHYCa ¥ KOCHHYCA, UX HepPUOAUYHOCTb U CBOM-
CTBO YETHOCTH, MOXKHO HOJIYYHTh (POPMYJIBI IDUBEJEHUA I TaH-
renca. OKas3pIBaeTCA, YTO HAMMEHBUIMI IepHOJ TAaHTeHCa W. JTo
BUIHO U Ha rpaduKe PyHKIIUK TaHreHca (cM. cTp. 193).
tg(-a)=-tga (meuerHOCTH TaHTreHCa).

tg(atn)=tga (mepmoxmIHOCTL TaHTeHCA).

tg[g - a] = t—l_ =ctga (9Ta QyHKIUA Ha3bIBAETCA KOTAHTreH-
go

coM).
ITpumep. Haiigure tg(%+ a) , ecau tga =0,4.

Pewenue. IIpeobpa3yeM BeIpaskeHUe:

%14 s T 1
= =t 3n——|=t —=|=—tg|=-a |=————=
tg(a+ 5 ) g(a+ T 2] g(a 2] g(z (1) teo

-1 _ 55,

0,4
Omeem: -2,5.

3amaua 319. Haitgure tg(a + %) , ecan tga =0,5.

3amaua 320. Haiigure tg(a—%) ecau tga = 10.

Popmynbl cnoxkeHUs U hopMysibl ABOHHOrO aprymeHTa

(DopMyJIbI KOCHHYCa, CHHyCa U TaHreHCa CYMMBI U pDa3HOCTH
yacTo OBIBAIOT IOJIe3HBI IIPH peIleHnn 3aaad.

KocuHyc cyMMEBL: cos(a+B)=cosacosB—sinasinB.

Kocunyc pasnocrtu: cos(a ) cosocosB+sinasinf.

CHHYC CyMMBI: sin(a +B)=sinacosp+cosasinp.

CHHYC Pa3HOCTH: sin(a—B)=sinacosp-cosasinf.

TaHTeHC CYMMBI: tg(a+B)= tgartgh
1-tgatgp

TaHTeHC Pa3HOCTH: tg(a-p)= tgo—tgp
1+tgatgp
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IToacTaBuB o= , MOMKHO MOJYYUTD HOPMYJILI ABOMNHOIO yIJia:

KOCHHYC ABOMHOIO yIJa: cos2a =cos’a-sina;
CHUHYC JBOMHOIO yrJjia; sin2a =2sinacosa ;
. 2tga
TaHT'eHC ABOMHOrO yrIJa: tg2a=—">5—.
1-tg°a

ITpumep 1. Hatinure tg105°.
Peuwsenue. IlpeacTaBUM TAHIeHC B BHIE TAHTE€HCA CYMMBI yI-
JIOB, TPUTOHOMeTPUYeCKHe QYHKIIUKM KOTOPHIX HAM H3BECTHBI:

2
tgd5°+ tg60° 143 _(1+¥3) _
1-tg45°-tg60° 1-J3 1-3

tg105° = tg(45° +60°) =

_1+3+243 _ o3,
-2
Omeem: —2-+/3 .
. - 3 12
IIpumep 2. Haidigure cos(a +B) , eCJH sina =g , cosf =E ,
90° < <180°, 0°<B<90°,
Pewenue. [Ins1 Toro 4todbl HAUTH KOCHUHYC CYMMBI, IIPHIETCA
cHaJaja BBIYHUCJIHNTD cosa M sinf.

9 16 .,
cos’a=1-——=="", Bo BTOPO# JeTBEPTH KOCHHYC MEHbIIE HY-

25 25

4
Jid, 3HAUYUT, COSOL = rh

sin?p=1-144_ 25

——, B IIepBOH YeTBEePTH CHHYC OOJIbILIE HYJIA,
169 169 " "°P P y 4

3HA4MT, sinf’ e .
13

Tenepb BbIYHUCJIMM KOCHHYC CYMMBI:

cos(a+B)=cosacosp-sinasinf=-=-==-=. —_—=—=,

3amaua 321. Haiigute cos2a , €CJIA COSQL =

3anaga 322. HaitquTte sinl5°.

3amaua 323. Haiigure tg(a-p), ecam sina:f;— , cosP= —1% ,

90°<a <180°, 180°<B <270°.
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JneMeHTbl MAaTEeMATHYECKOro aHa/IM3a

Tabnuua npon3BoAHbIX 31€eMEeHTaPHbIX (PYHKLUHH

DyHKINA IIpoussognas DyHKIUA IIpousBoauasn

f(x) f'(x) f(x) f'(x)
fx)=c (mo- f'(x)=0 f(x)=¢ f'(x)=e
CTOSTHHASA)

f(x)=x" f'(x)=nx"" f(x)=cosx | f'(x)=-sinx

f'(x) =i IpH

f(x)=Inx f(x)=sinx f'(x)=cosx

x>0

f(x)=log, x F*)= e f(x)=tex | F'(x)=—
npu x>0

Mpasuna auddepeHuUupoBaHHA

Hpouanonnaﬂ CYMMBI H DpPa3HOCTH. Hponasonﬂym CYMMBI
(GYHKIHHA MOXXHO BBIYUCIATD OTAEJIBHO II0 CJIaraeMbIM:
’
(f+g) =f'+g .
AnajormyHas ¢dopMmyJsia BepHa LJII CyMMBI IIDOM3BOJIBHOT'O

YHCJia cjJaaraeMsiX, a TaKXe 4Jisd pa3HoCTH.
YucsioBoil MHOXKHUTEJb MOKHO BBIHOCHUTL 33 3HAK IpoOn3BOL-

HOI: (af)' =af'.

Hpousnonnaﬂ IIPDOHU3BEACHUA.

(f-g)=r-eg+fg.
I'Ipou:mo,tmaﬂ YaCTHOrO.
[L]' _frg-fg
g g’

PasymeeTrcsa, ¢opMyna mpuMeHHMMa BO BCeX TOUKax, Kpome
Tex, rae g(x)=0.

ITpounsBogHadg cAOKHOH (PyHKIMH (KOMIO3MIMUH (DYHRI(MIT).
Ecin HY»XHO B38Th NPOU3BOIHYI0 PYHKINM, CKOMOMHHUDPOBAHHOMH
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U3 ABYX (GYyHKUMHA, TO cHavaja AuddepeHIUpyeTCA BHEIIHAA
dyHKLUSA, a TOTOM — BHYTPEHHSAA!

f(a(x)) =1'(g)-g'(x).
ITpumep 1. HaiiguTe Npou3BOAHYI0 QYHKIUHA Y = (x —8)(3""g .

Pewenue. Bocnosibdyemea GopMyJioil IpOU3BOAHON IIpOH3Be-
NeHUA QYHKIINI;

y'=(x—8)' -e”? +(x—8)-(e"'9)' —e*? +(x—8)-(e"9)' -

Teneps BocmosibdyeMcsa (GOPMYJIOA ITPOM3BOAHON CJIOYKHOM

QYHKIUU:
e*°+(x-8)- (e"’g )’= e +(x-8)-e " (x-9)=e""+(x~8)-e "=
=(x-7)-€"°
Omeem.: (x -7)-e*°.
2
ITpumep 2. Hatinure npou3BOIHYIO QYHKIIUH Y =2_x.i5_.
sinx

Pewenue. Bocnonnayemes ¢GopMyJioil H1poU3BOJHON YaCTHOTO:
sinx-(2x%+5) —sin' x-(2x*+5) 4xsinx—(2x*+5)-cosx _
sin®x sin®x

4x—(2x"+5)-ctgx
sinx
4x-(2x*+5)-ctgx

sinx
3anaua 324. Haiigure n1pou3BoAHYI0 QYHKIIUU
y=38x"-Tx*+2x" -5x+9.

y'=

Omaem:

3anaua 325. Haiigure npon3BogHYI0 QYHKIUHU Y = (xz +3x+ 1) In x.

2x

3anaua 326. Haiigute npousBoAHYI0 GYHKIWUU Y = €

Mouck Touek JKCTpeMymMa

Tpebyerca HalTH TOYKY MaKcuMyMa (MUHMMYMa) guddepeH-
nupyemoii GyHKIuHK f(x) Ha KAKOM-TO IPOMEXKYTKe MM Ha BCeit
YHCJIOBOM IPAMOM.
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1. CirenyeT BBIYHCJIHTH IPOU3BOAHYIO yHKIMHA f'(x).
2. Hy»xHo peliuTs ypaBHeHHe f'(x) =0, uToObI HAUTH TOUKH,

B KOTOPBIX KacaTeJbHas K rpadMKy ropu30HTAIbHA.

3. Ha npome)xyTkax MexJy HaWAeHHBIMH TOYKAMM HYIXKHO
OIlpeeNIUTh 3HAKHU MPOou3BoAHON. Ecyiu B ToOUKe IIPOU3BOJA-
Hafd MeHsieT 3HAK C IJII0Ca HA MUHYC, TO 9TO TOYKA MAKCHU-
myMa. Ecim 3HaK MeHAeTcAa ¢ MUHYcCA Ha ILJIIOC, TO 9TA TOY-
ka — Touka MuHuUMyMa. Ecin u cipaBa, M cJjieBa OT TOYKH
3HAK OJUH U TOT K€, TO TaKasd TOUKAa He SABJSETCA TOUKOU
3KCTpeMyMa — HH TOUYKOM MaKCHUMyMa, HU TOUKOU MUHU-
MyMa.

y=1(x)
flx) 7 ™S ™S 7 }
7(x) + - - + ! %3 .
} t } > | X2 u x
X1 X2 X3 '

X1, X9, X3 — HYJIH IPOU3BOTHOM.

Cxema nokasaHa Ha pucyHKe. CjieBa — 3HAKM IIPOM3BOJHON U
CTpeJIKAMHU CXeMaTU4YHO II0Ka3aHO, Bo3pacTaeT WJIH YObIBaeT
dynknua. CupaBa — npumep rpaduka QyHKLIHM, Beaylleid cebs
YKasaHHBIM CIIOCO60M.

Ipumep. Haligure TOUKM MaKCHUMyMa # MUHUMYMa QYHKIUU

y=x*-3x"-9x+15.

Pewernue. HaliieM n1pousBogHyio:

y =3x° ~6x—9=3(x2 —2x—3) .

3 L -

IIpousBosHas paBHA HYJIO B TOUKax X = 3 u x = —1, IIpous-
BOJHAasl MeHblIe HyJs Ha uHTepBaJie (—1; 3) u 6onbiue Hyas
BHe 9TOro oTpe3ka. B Touke —1 oHa MeHseT 3HAK C ILJIIOCA HA
MHUHYC, 3HAYHUT, 3TO TOUKA MaKcumyMa. B Touke 3 nmpoussosi-
Has MeHsfeT 3HAK ¢ MHUHYyCa Ha ILIIOC, 3HAYUT, 9TO TOYKA MU-
HHAMYMA.

Omeem: x =—1 — ToUKa MaAKCUMyMa, X = 3 — TOYKA MEHUMYyMa.

3anaua. Haiigure TOUKM MUHUMYMa U MAKCUMyMa QyHKIUI:
a) y=—2x"+6x-24; 6) y=x*-9x* +15x-12.
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Mouck HanbGonbwero uau HauMeHbWEro
3HauYeHHH PYHKLHHK Ha OTpe3ke

3amaua 327. Tpebyercsa HaiiTu HaubGosbllee (HauMeHbIllee) 3Ha-
yeHne auddepeHnupyemMoil GyHKIMM f(X) Ha KAKOM-TO OT-

peske.
1. CrneayeT BHIYMCJIUTb IPOUSBOAHYIO GyHKIMH f'(x).

2. HyXHO pelInTh ypaBHEHHE f'(x) =0, yTOOBI HAUTH TOUKH,

B KOTOPBIX KacaTeJibHAs K I'paduKy ropu3oHTaJNbHA.
3. Hy»HO BBIYUCIHUTb ¥ CDABHUTh 3HAUeHNs GyHKuuy f(x) B

HaWJeHHBLIX TOUKAX M B KOHIlaX oTpe3ka. Haubosbliee ua
yucesl — HauboJiblllee 3HaueHMe (QYHKIUHM, HaUMeHbIIee
YUCJI0 — HauMeHblllee 3HaueHHe GYHKIMH HA M3y4yaeMOM
otpesxke. HauboJsbiree 3HaueHne MOKeET ObITh B TOUKE MaK-
CHMYM CJIeBa WJIY CIIpaBa.

¥ 14 y

L — 1

| |

| |

| 1

i | i

i | I

i | 1

1 I 1

1 ] |

1 ] |

1 1 P 1 > 1
ol a b x ol a b x ol a b

>
X

Ha pucyHKe moKasaHBI TPH BO3MOMKHBIX CJydas pacloJIoXe-
HUA HauGOJIbIIero 3HaYeHUA HelIPePhIBHOM Ha OTpe3Ke QYHKIIUH.

ITpumep. HatinuTe HauMeHblIllee 3HaUeHNe QyHKIIUHN.
y=(x—17)e* % ga orpeske [15; 17].
Pewenue. Haitnem npou3BogHYIO QYHKIIUU:

Yy =+ (x-17)e" " =(x-16)e" .
ITpousBoaHas oGpalaeTca B HOJIb B €JMHCTBEHHOH TouKe x = 16.

Teneps cpaBHUM 3HAUEHUS B KOHIAX OTpe3Ka U B HailZleHHOU
TOYKeE:

x=15: y=(-2)e ' =-=~-0,74;

sV

x=16: y=(-1)e’ =-1;
x=17: y=0-e=0.
Omeem: —1.
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3agaua 328. Haiianre Haubosablee 3HaUueHUe HYHKIIUA
y= 7\/§cosx +Tx —%+ 9 Ha oTpesKe {0; %} .

3agaua 329. Haiinure HauMeHblllee 3HaYeHUe QYHKITUHN
y :3Jc—1n(x+2)3
Ha orpe3ke [-1,5; 0].
MepBoobpa3Has u naowanb KPUBONHMHEHHON TPANELHH
PDyHKIUA, 118 KOTOPOH [ (x) ABJISIETCS TIPOU3BOAHON, HA3bI-
BaeTcs mepBooOpasHo#l mnsi pyHKuUuu f (x) Yacto mepeooOpa3s-

HYI0 0003HAUAaIOT TOH ke OYKBOi, 4TO ¥ caMy (PYHKIIUIO, HO JeJa-
10T ee sar;iaBHoi. Hanpumep, F(x) — npusbsl9HOe 06o3HaueHMe

nepBooGpasHoit Aua GyHKMH f(x).
F/(x)=f(x).

Ecnu y dyHKIuM ects mepBoobpasHasi, To y Hee GECKOHEUYHO
MHOT'0O IIepPBOOOPa3HbIX, BCe OHM OTJIHUAIOTCA APYT OT Apyra Ha Ka-
koe-10 yncyo. Hanpumep, ecin F(x) — nepsooGpasHas ans f(x),
Tom F(x)+1 u F(x)-10 — toxxe nepsooGpasuble As f(x).

KpuBoauneiinana tpamenmusa. Tak HasbIBAOT QUrypy, KoTopas
orpaHnYeHa rpaduKoOM HEKOTOpoll (PYyHKIMH M ochbio abcliucc Ha
HEKOTOPOM OTpe3Ke (CM, puc. a).

®opmyna HeroToHa-JleOHMIA CBA3bIBAET ILJIOHIAAL KPUBO-
JUHEWHOU Tpamneruyd U IepBoOOpasHyr. Ecaum KpuBoJMHeHHad
Tpanenusi obpasoBaHa rpadukom GYHKIUH | (x) Ha OTpe3Ke

[a;b], To miomaap oroit Tpameuuu pasa F(b)-F(a), rae

F(x) — Kakaa-To N3 IepBOOOPAsHbIX A1d QyHKLHHM f(x):
S=F(b)-F(a).
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Hy»HO y4ecTb, YTO MJIOHIAZb IPH BTOM BLIYMCJIAETCA «C yue-
ToM 3Haka» pyHkuun f(x). To ects ecu f(x)20 Ha Bcem OTpes-

Ke, To BoIpaskeHHe F(b)—F(a) Gymer mefiCTBUTENBHO PABHATHCH

nnomaau (puc. a). Ecau f(x)<0, to F(b)-F(a) macr sHadeHue

IUIOIIIAH CO 3HAKOM MHHYC (puc. 0).
F(b)-F(a)=-S

0)
ITosroMy mpu BBEIYHMCIAEHHH ILJIOLIALeH ¢ IOMOLIBIO (OPMYJIBI
Heiorona-JleiitbHuila HY»KHO NpPeACTaBJAThH cebe pacroJioxeHue
TpaIlelHH 1 IT0Jb30BAThCA HOPMYI0H BHHMATEIBHO.

Ilpumep. Ha pucyHke n3obparkeH rpa@HK HEKOTOPOH (DyHKIIHHA
y=1"(x), aasa koropoii pynruus F(x) =x*+ 18x* + 109x - 2 —
ooHa Hu3 nepBoobpasHbix. Haligzure nsoniaib 3aKpamieHHOH
(UTypBHI.

Pewenue. Uckomast miIoiagb paBHa
F(-5)-F(-7)=(-5) +18:(-5 )2
+109:(-5)-2((~7)" +18-(~7)" +109-(-7)~2)=
-5°+18:5°-109-5-2+7°-18- 72+109 T+2=
=-125+343-18-(49-25)+109-(7-5)=
=-125+343-432+218=4.

Omeem: 4.
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3agaua 330. Ha pucyrnke nzobparkeH rpaduk HeKOTOPOH GyHKIIMK

y=1'(x), nas xoropoit byurmma F(x)=2x"+36x" +21 73c—lz:l —

oAHa M3 mepBooOpasHuix. HalizuTe miomans 3aKpalleHHON
¢durypsi.

AY

1 1 0 -'-_x

3amaua 331. Ha pucynke nsobpasceH rpa@uk HeKOTOpoH QyHKIMK
y={'(x), ansa xoropoit dyaruusa F(x) =x°+ 15x°+ 80x ——;- —
0oJHa U3 neppoobpasHeix. Haiigure miomans 3aKpaiieHHoH ¢u-
TYPHL.

Ay
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NOATOTOBUTEJ/IbHDBIE 3AAYHU

Anrebpa
332. Haiigure sHaueHUe BhIPAKeHUSA (1,7 + 2,8)~24 .

9,4

333. HaiiguTre sHaueHNe BRIPAXKEHHUA ————— .
2,1+2,6

334. HaiiguTe sHaueHHe BLIPAYKEHHUA (H + i) :—5— .
9 9/ 36
335. Haiigure snauenue Beipakeuus 4,5-7,2-0,5.

336. HaiiguTe 3HaueHHe BRIPAYKEHUA

337. HaiinuTe sHaueHUe BLIpAXKEHHUA (i—m)-42

338. HaiinuTe sHaueHMe BLIPpAYKEHUA

339. Haiigure sHaueHNe BHIPAXKEHUA

28
. g?
340. HaitguTe 3HaUueHUE BLIPAYKEHUA —2-4— 122
341. Haiigure s3HaueHue Beipadkenus 7-10%°+2-10%+3-10'.
342. Haiigure sHaueHUEe BHIPAXKEeHUA 4.10°+7-10°+8-10".
(9-3)
ol

343. Haiigute 3HaueHUe BhIpa'KeHUA

344. HaiinuTte 3HaUYeHUe BhIpaXKeHud 24 JE .

311
10

345. Haiigure cosa , ecau sino = u 0°<a<90°.

346. Haiigute 3HaueHue BeIpaskeHusa v2°-3* .
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347.

348.

349.

350.
351.
352.

353.

354.

355.

356.

Haitaure snauenue suipaskenus log,(log,16).

HaiinnTte 3HaUeHUe BbIpasKeHUA (\/% - \/_5—)\/_5 .
Haiigute 3HaYeHNe BHIPa)KeHU A (\/E - 1)(\/1—5 + 1) .

PemuTe ypaBaenue x°+6=>5x .
Pemure ypaBHeHue x° —7Tx—18=0.
HajignuTe KOpeHb ypaBHeHUA (X — 8)2= (- 2)2 .

Haiinure KopeHb ypaBHeHHd log, (2x + 4) —log,2=log,5.

HaiiguTe KopeHb ypaBHeHHUsA 5 ° =25,
x-9
Haitngute KOpeHb YpaBHEHUA (5) ==,

Ha xoopauHaTHO# IpaAMoii oTMeueHbI TOUKH A, B, C u D.

-1 0 1 2 3 4 5

C D

Kaxxg0ii TOuKe COOTBETCTBYeT OJHO M3 UHCEJ B IIPABOM
cToJI6Ile. YCTAHOBHUTE COOTBETCTBHE MEKJIY VKA3aHHLIMHU
TOYKAMH U YUCJIAMH,

TOUYKU YUCJIA
A 3\?
B v ()
¢ 2) log,0,5
b 50
3) 22
11

4) 0,68

Bounminre B nIpuBeZeHHYIO B OTBeTe TabOAMIYy IIOA KAaXKAOH
OYKBO¥ COOTBETCTBYIOI[MUI YHUCTY HOMED.

A B C D

Omaeem.:
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357.

358.

Kasxmpomy 13 ueThbIpeX HEpaBeHCTB B JIEBOM CTOJIOIE COOT-
BETCTBYET OJHO U3 PellleHHH B TPaBOM CTOJIOIIe. YCTaAHOBUTE
COOTBETCTBUE MEX Yy HePABEeHCTBAMHU U UX DellleHUAMHU.

HEPABEHCTBA PEILIEHUA
A)(—x:z—)2<0 1) (-o31)
x-1
B) (x-1)(x-2)<0 2) (2 +w)
B) log, x>1 8) (1;+)
2 <_;_ 1) (1;2)

BroumunTte B mpuBeleHHYIO B OTBeTe TAGJUIY IIOA KaKIou
OYKBOif COOTBETCTBYIOLIMI pellleHiI0 HOMED.

A b B r

Omaeem.:

Kaknomy u3 ueThipex HePaBeHCTB B JIEBOM CTOJIOLIE COOT-
BETCTBYET OLHO U3 PEIlleHUH B IIpaBOM CTOJIOIE. ¥ CTAaHOBUTE
COOTBETCTBHE MEX Y HepPaBEeHCTBAMU U UX DellIeHUAMH.

HEPABEHCTBA PEIIEHUSA
1

A) log,x<-1 1) [0,5)

B) log,x>-1 2) (3;+x)

B) log, x> 1 3) (%,4—00)

I) log,x<1 4) (0;3)

BnumuTte B IpUBEIEHHYIO B OTBeTe TAaGJHUIY HOA KaKAOH
OYyKBOI COOTBETCTBYIOIIHH pellleHUI0 HOMEDP.

A b B r

Omaem.:

359. Ha xoopzuHaTHOH NpsAMOil orMeueHsl TOUKU A, B, Cu D.
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360.

361.

Kaxxpoii TouKe cooTBeTCTBYyeT OJHO M3 dUHCeJ B IIPaBOM
cToybie. YCTaHOBHTe COOTBETCTBHE MeXIy YKa3aHHBIMU
TOYKAaMHM U YHCJIaMHU.

TOYKHU YUCJIA
-1
» b (55)
B 10
C 2) log, 2
D 3) V3,5
030
7

BrouinuTe B NpUBESEHHYIO B OTBeTe TAOJUIY MOA KaXI0M
OYKBOI COOTBETCTBYIOIUM YUCIIY HOMED.

A B C D

Omegem:

KaxaoMy u3 deTbIpex HepPaBeHCTB B JIEBOM CTOJOIe COOT-
BETCTBYET OJJHO M3 pellleHuii B IPABOM CTOJOIE. ¥ CTAHOBUTE
COOTBETCTBHE MEJKIY HEPpAaBEHCTBAMHM U UX DEIIeHUAMU.

HEPABEHCTBA PEIIEHUA

B) log, x > -2 4

B) log, x <2 2)x>i

I) log, x>2 3)0<x<4
4)x>4

Briuiivre B IpUBedeHHYIO B OTBeTe TAOJHILYy IO KaKAOH
OyKBOI1 COOTBETCTBYIOILHIT pEIlIeHUIO0 HOMED.

A B B T

Omeaem:

Kaxxaomy M3 deThbIpex HepaBEHCTB B JIEBOM CTOJIGLE COOT-
BETCTBYET OLHO U3 PEIlIeHHUH B IPAaBOM CTOJIOIE. Y CTAHOBUTE
COOTBETCTBUE MEKJY HEPABEHCTBAMH M UX PEILeHHUIMU.
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HEPABEHCTBA PEITEHUSA

x LU

A) 27 <4 1) s >
2) JIIIIIIIIIIIIIII/I:

B) 0,5 >4 2 x
M

B) 2° >4 3) 2 x
x —_ iy,

I 0,5 <4 4) _o x

BnumuTe B IIpUBENEHHYIO B OTBETE TADOJHILY IIOL KaKIOM

" OYKBOI COOTBETCTBYIOUIUI pellIeHUIO0 HOMeP.

362.

363.

364.

365.

366.

367.

368.

232

A b B r

Omeem.:

BrruepkHute B uncie 85417627 tpu uudpsl Tak, 4TOOBI 110-
Jy4YUBIIIEeCs YHCJIO Jeauaochk Ha 18. B oTBeTe yKa)KuTte Ka-
KOe-HUOYAb OJTHO IMOJyUYHUBIIIeECHA YKCJIO.

HaiinuTe nsaTU3HaUYHOE YKCJO, KpaTHoe 18, mo0ble ABe co-
cegHre NU@PLI KOTOPOro OTJIHYAIOTCA Ha 3. B oTrBere yKa-
JKHUTE KaKoe-HUOYAb OJHO TAKOE YHUCJIO.

Haiigure yeThipex3HayHOe YHCJIO, KpaTHoe 15, mpoussene-
Hue Hudp Kotroporo paBHo 60. B orBeTe yKayKuTe Kakoe-
HUOYIb OJHO TaKOE YHCJIO.

Hafinure Tpex3HauHoe YHCJI0, KpaTHOe 70, Bce nudpsl KO-
TOPOTO pPas3JHYHbI, & CYMMa KBaJpaToB udp gesurcs Ha 5,
HO He JesuTcs Ha 15. B oTBeTe yKa)KuUTe KaKoe-HUOYIb OJHO
TaKoe YUCJIO.

Haiizure ueThipex3HauHOe HATYpaJibHOE YHCJIO, KpaTHOE
45, cymMma 11udp KoToporo Ha 1 MeHbIIe UX IIPOU3BeJeHUS.
B oTBeTe yKaXkuTe KaKoe-HUOYAb OZHO TaKOe YUCJIO.

BoiuepkHuTe B yncie 53164018 Tpu nudpse Tak, 4TOOHI 110-
JIyduBIIIeeCs YHUCJIO0 AeJHIoch Ha 15. B oTBeTe ykakuTe Ka-
KOe-HUOY/Ab OJHO IOJYYHUBIIIEECS YHCJIIO.

VYauTKa 3a OeHb 3amo0Ji3aeT BBepX IO JepeBy Ha 4 M, a 3a
HOYL cmoy3aeT Ha 1 M. Bricora gepeBa 13 M. 3a CKOJBKO



369.

370.

371.

372.

373.

JHEH YJHUTKa JOIO0JI3eT 40 BepPIIMHBI JepeBa OT €ro MOJHO-
wua?

B 06MeHHOM IIYHKTEe MOXXHO COBEDPIIHTH OAHY U3 ABYX OIle-
panuii:

— 3a 3 30JI0Thle MOHETHI MOJYYUTh 4 cepeOpsAHbIe U OLHY
MEJHYIO;

— 3a 7 cepeOpPAHBIX MOHET HOJYYUTL 4 30JI0Tble U OZHY
MeIHYIO.

Y Huxousasa Ob11u ToNbKO cepebpaHble MoHeTHI. Ilocie He-
CKOJIBKHX IIOCEIIeHU 06MEHHOI0 MyHKTa cepeOpSAHBIX MO-
HET Y HEero CTajJ 0 MeHbIlle, 30JIOTBIX He HNOSABMJIOCh, 3aTO
nosiBUJIOCh 42 MenHble. Ha CKOJIBKO YMEHBUINJIOCH KOJINYe-
cTBO cepebpsHbIx MoHeT y Hukonaa?

B xopsuHe aexkut 40 rpuboB: ppIXKUKHU U rpy3au. 3BecTHO,
yto cpenu Jobeix 17 rpmboB ummMeeTcss XOTA Obl OOUH DBI-
KUK, a cpeau JIIoObIX 25 rpuboB — XOTs Obl OAUH rPy3Ab.
CKOJIBKO PBIZKMKOB B KOpauHe?

KysHeuuk mpeiraer BAoJib KOOPJMHATHOH IPAMOH B JII0O0M
HaIlPaBJCHUY Ha eAUHHUYHBLIN OTPE30K 3a NPLIKOK. CKOJIBKO
CyIIeCcTBYeT Pa3JN4YHbIX TOUEK Ha KOOPAUHATHON IPAMO#i, B
KOTODBIX KY3HEUHMK MOXKeT OKas3aTbCs, chAejiaB poBHO 11
MPBI’KKOB, HAYMHAA IPLIraTh U3 HAYaJ1a KOOPAUHAT?

Ha kousblieBo# Jopore pacioJIoKeHO YeThIpe 6EH30K0JIOHKU:
A, B, BuT. Paccroaaue mexny Au B — 55 KM, MexKay A u
B — 50 kM, Mmexxay Bu I’ — 40 kM, Mmesxay I'u A — 20 km
(Bce pacCTOAHUA U3MEPAIOTCA BAOJL KOJIBIEBOKH AOPOrY IIO
Kpatuaimeil ayre). Haligure paccrosHue (B KHJIOMeTpax)
mexay B u B.

Cnucok 3asaHUl BUKTOPHUHBI COCTOSI M3 33 Bompocos. 3a
KaXJblil IPaBUJIBHBIM OTBET YYEHUK IOJydaa 7 OYKOB, 3a
HeNnpaBWJIbHBIA OTBET C HEro CHUChIBaJd 12 OuKoOB, a IIPH
oTCcyTCTBUH OTBeTa AaBaiau 0 oukoB. CKOJBLKO BEPHBIX OTBE-
TOB JlaJI Y4eHHK, HaOpasmiuni 70 oykoB, ecjiM U3BECTHO, YTO,
o KpaiiHeil Mepe, OA4UH pa3 OH OIIHOCA?
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374.

375.

376.

234

FleomeTpusn

Ha pucyHKe I0Ka3aHO, KAK BBITVISIHUT KOJECO ¢ 7 CIIHIAMH.
CKOJIBKO Oy zIeT CITH1L B KoJIece, eCJIM YTroJl MeXKAY COCETHUMU
cnunamu B HeM O6yzer paseH 30°7

IInam mectHOCTH pas3buT Ha KJaeTku. Ka)kmas KiaeTka o06o0-
3HavaeT KBajgpaT 1 mx 1 m. Hailigure nJsomiaas ydacTka,
BbleJIeHHOro Ha miadHe. OTBeT gailTe B KBaJpaTHBIX MeT-
pax.

JauHblil yyacToK uMeeT QOPMY NPSIMOYTOJLHHKA CO CTOPO-
HaMu 35 M 1 20 M. X03AHMH NIJIaHUPYeT OOHECTH ero U3ropo-
JbI0O ¥ OTTOPOJHMTEL TAKOH Ke M3ropoAbI0 KBaJAPATHBIN yua-
cToK co croponoit 10mM (cM. puc.). HaiiaguTe cymMmapHyIO
JJINHY M3ropoJy B MeTpax.

10 M

20 M

35 m



377. IloxxapHyio JECTHHUILY AJHUHON 13 M IpHUCTAaBUIN K OKHY JO-
ma. HuxHUIM KOoHeI JIeCTHUIILI OTCTOUT OT CTeHHI Ha 5 M. Ha
KaKOil BBICOTE HAXOAUTCA BePXHUI KOoHell JiecTHHIIbI? OTBeT
JlaiiTe B MeTpax.

13 M

-~
=2

5Mm

378. Hauuniit yuacTok umeer GOpMYy IPAMOYTOJbHUKA, CTOPDOHBL
Koroporo paBHbel 30M m 20 m. /loM, pacmoJIOKEHHBIH Ha
y4acTKe, nMeeT Ha IIaHe POpPMY KBaJApaTa co CTOPOHOI 6 M.
Hajiingure naomans ocTasllleiicsa YacTH yUacTKa, He 3aHATOM
zomoM. OTBeT AaiiTe B KBaJPATHBIX METPaX.

30 m

20 M 6 M

379. KoJseco umeer 18 crun. Yriael MexIy COCeIHHUMH CIUILAMU

paBHBI. Halijure BeauunHy yria (B rpagycax), KOTOpbIi 06-
pa3yioT ABE COCETHUE CITUIILI.
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380.

381.

382.

383.

384.
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Boma B cocyne muamHapuyeckoit ¢GopMbl

HaxoauTcsa Ha ypoBHe h = 80 cm. Ha kakom

YPOBHE OKasKeTcs BOJIa, eCJIH ee MepPeJUTh B

IPYrof NHUJIUHIAPUYECKHUHN COCYyId, ¥ KOTOpO- Ih
ro pajzuyc OCHOBaHUA BABOE OOJIbIIIE, YEM Y

nanuoro? OrBer gaiiTe B CAHTUMETpPAaX.

Herans umeer dopmy u306pa’KeHHOro Ha PUCYHKe MHOIO-
rpaHHuKa (Bce ABYrpaHHBIe YIJbl Ipsambie). Yucia Ha pu-
CyHKe 0003HauvalT AJWHBI pebep B caHTUMerpax. Haliamre
o6peM atoil serasu. OTBeT faliTe B KyOMUYeCKHUX CAHTHMeTPax.

K xy06y ¢ peb6pomM 1 npuKJIeHJIM TPaBUIBHYIO
4eThIPeXyroJbHYy mupamMuny c¢ pebpom 1
TaK, UYTO KBaJgpaTHbieé TPAHU COBIIAJH.
CKOJIbKO I'paHeill y MOJy4YUBIIErocsi MHOTO-
rpaHHMKa (HeBUAUMbIe peOpa Ha DHUCYHKe
He N306parkeHsbl)?

Ot gepeBssHHOTO KyOMKa OTIUJIUJIMN BCe €ro o
BepiInHbl (cM. puc.). CKoJbKO pebep y 1o-
JIYYUBIIIETOCS MHOTOTPDAaHHUKA (HeBUJHMBbIE
peOpa Ha PUCYHKe He H300paskeHb1)? D

v
<}

B 6ak, umewinuii ¢GopmMy IpaBUJIBHOU uUe-
THIPEXYTOJBHOU IIPU3MBI CO CTOPOHOH OCHO- y—
BaHudA, paBHOi 20 cM, HaJuUTa KUIKOCTD. 4
Yro6bl H3MEPUTh 00BEM AETATH CJIOXKHOM (
¢dopMbBI, €e IOJHOCTBHIO MOrPYKAalOT B ITY
JKHUAKOCTh., Hailinure o0beM JeTanu, ecjau
rocJje ee MorpyKeHusi ypoBeHb KUJKOCTH B
b6axe mogusca Ha 10 cm. OTBeT gaiiTe B Ky-
OMYEeCKUX CAHTHUMETpaX.




385.

386.

387.

388.

389.

HaHBI IBe KDPYKKH IHJIHHIpUYE- <
ckoil ¢opmei. IlepBas KpykKa B D
TOJITOPa pa3a HUXKe BTOpOii, a BTO-

pad BABoe IuMpe nepBoil. Bo

CKOJIBKO pa3 06'béM BTOPOH KpYiK-

KU Oosbiie o0'beMa repBoii?

Pom6 u kBazpaT MMelOT paBHble cTOpoHBI. Haiinurte mio-
manbk pomba, ecau ero ocTphlil yroa paseH 30°, a miomaab
KBajJpaTa paBHa 16.

l

Ha npamoit AB B3sita Touka M. JIlyu MD — GuccekTpuca
yrna CMB. HUassecTtHo, uto £ZDMC=63°. Haifigute yroJ
CMA. OTBer gaiiTe B rpagycax.

¢ D

A M B

B Tpeyrosruuke ABC npoBeneHa Ouccexrpuca AL, yron
ALC paBeH 140°, yroan ABC pasen 123°. Haitnute yroa ACB.
OTseT naiiTe B rpagycax.

B
L

A C

B Tpeyronvauke ABC meauana BM nepneHaukyJaapHa AC.
Haiaurte AB, eciu BM =40, AC = 150.
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390.

391.

392.

393.

394.

238

Ha oxpy»xHoctu paguyca 5 ormeueHa Touxka C. OTpesok
AB — nuamerp okpyxHocTu, AC = 6. Haiigure cos ZBAC .

C

CymmMa aByx yrioB pomba paBHa 240°, a ero nmepumeTtp pa-
BeH 24, HajiagnTe MeHbIITYIO AaroHaJab poMba.

Yepes TOYKY, AeNSLIYIO BHICOTY KOHYca B OTHOoueHHH 1:3,
CUNTadA OT BEPIIWHBI, IIPOBeeHa IJIOCKOCTD, NTapaJjJjejibHasda
ocHoBaHM0. Haligure 00beM 3TOr0 KOHyCa, €cjau 00'beM KO-
HyCa, OTCEKaeMoro OT JaHHOI0 KOHyca IIPOBEJeHHOH IJIocC-
KOCTBIO, PaBeH 5.

Janbl ABa uaInHApPa. Pagnyc OCHOBAaHMA U BBICOTA IEPBOTO
paBHBI cooTBeTcTBEeHHO 9 1 8, a BToporo — 12 u 3. Bo ckoub-
KO pa3 mJolagb 6G0KOBO IMOBEPXHOCTH MEPBOr0 NUJIUHADA
GoJibliie IIoIaayu O0KOBOI II0BEPXHOCTH BTOPOT0?

HMausl nBa KoHyca. Paguyc ocHoBaHusa U obpasymoniad Iep-
BOTO KOHYyCa PaBHBI COOTBeTCTBeHHO 3 1 6, a BTOporo — 4 u

9. Bo cKOJBKO pas mioiagb 60K0BOM ITIOBEPXHOCTH BTOPOTO
KOHYyca 60JibIIIe naolagyu 60K0BOH II0BEPXHOCTH IEPBOT0O?



395. O6beMm KoHyca paBeH 2471, a pajilyc ero OCHOBaHMs paBeH 2.
HaiinuTre BLICOTY KOHYCA.

396. B npamoyroanHoM napamienenunene ABCDA,B,C,D, pe6pa
DA, DC u nuaronanan DA, 60K0OBO I'paHU PaBHBI COOTBETCT-
BeHHO 3, 5 U 34 . Haiinute o6beM mapaJJjejenunena

ABCDA,B,C,D,.
D, C
A B,
Dt-----1 ---¢
ALZ B

397. O6beM KoHyca pased 27. Yepes TOUKY, AeNANIYIO BHICOTY
KOHyca B OTHOIIeHHUHU 1:2, cuuTas oT BepIIUHLI, IPOBeJeHAa
IIOCKOCTh, IapajjejbHas ocHoBaHHUI0. HaiguTre o0beM Ko-
Hyca, OTCEKAeMOro OT JAHHOTO KOHyCa IpPOBEJEeHHOH Ijoc-
KOCTBIO.

239



398.

399.

400.

401.

402.

403.

404.

405.

240

ﬂpaxruqecxaa MaTeMaTHUKa

B cenTsabpe 1 kr cauB croua 60 pyoseii. B okTabpe cauBbl
nogoposkanu Ha 30% . Ckonbko pybseit cToms 1 Kr ¢IUB IO-
cJie IOOPOYKaHUA B OKTAOpe?

ITauka cauBouHOro macJyia crout 50 py6useii. Ilencronepam
marasuH genaetr cKuaky 10% . Ckosnbko pybiieit CTOUT nau-
Ka MacJja [Jia IeHcuoHepa?

Ilnomans 3emenb (epMepcKOro Xo03sMCTBa, OTBEIZEHHBIX
IIOJ MOCAKy CeJNbCKOXO3AHCTBEHHBIX KYJbTYpP, COCTABJAET
24 ra u pacmpenesieHa MeKAY 3€PHOBBIMH U OBOIIHBIMH
KyJbTypaMHl B OTHOIIIeHHMH 95:3 cooTBeTCTBeHHO. CKOJBKO
reKTapoB 3aHUMAIOT 3€pHOBLIE KYJIbTYPHI?

ITauka cauBouHoro macjia crout 60 py6useit. Ilencuonepam
MarasuH geJsaeT cKUAKY 5% . CKoabKo pyO6Jieit cTOUT maykKa
MacJjia JIJis IeHcuoHepa?

B BBI6Opax yyacTBOBaAJM ABa Kanauzara. ['osoca n3bupare-
Jeil pacrpeieJUIuCh MeMXAY HUMUA B OTHOIIEHHU 3:2.
CKOJIBKO IIPOIEHTOB I'OJIOCOB TTOJYIMII TPOUTPABIIN?

Haunor Ha goxoxnwl cocrasiseT 13% oT 3apaboTHON ILIATHI.
3apabornas miaata MBanma Kysbmuua paBaa 9000 pyGreii,
Kakyo cyMMy OH MOJIyYHUT IIOCJe YILJIAThl Hajiora Ha JOXO-
awu1? OrBeT patite B pybsiax.

Pa,I.II/IYC OKPYX¥HOCTH, ONHCAaHHOH OKOJIO TpeyroJbHHUKa,

a
MOKHO BBIYHCJIUTH 10 hopmyse R =———, Irle a — CTOPO-
2sina
Ha, o ~— IPOTHUBOJIEKAIIUN eif yroa TpeyroibHuKa. Ilosas-

. . . . 1
3ysch 9Toi1 popmyioii, HaliauTe R, ecnua =8 u sina = ra

B pupme «Ix, npokauy!» CTOMMOCTb II0€31KHU Ha TAKCH AJIN-
TeJIbHOCTBIO MeHbIlle 5 MUHYT cocTaBiseT 150 pybieii. Ecoau
noesaka JJUTCS 5 MUHYT wiau 0ojiee, TO ee CTOUMOCTEH (B
py6asax) paccyuTbiBaerca 1mo Gopmyste C=150+11(t-5),

rage t — OJUTEJIBHOCTH NMOE3OAKN, BhIpa)KeHHAsdg B MHHYTax



406.

407.

408.

409.

410.

411.

(t25). ITosnpsysice aToif opmysoil, paccumTaiTe CTOHU-

MocThk 10-MuHyTHOM noe3aku. OTBeT YKakuTe B pybiaax.

IIsomazs TPeyroJbHUKA MOXKHO BBIYHUCJIHUTEL IO (opMyJe

S:i% , The a, b 1 ¢ — CTOpPOHBI TpPeyroJibHUKa, a R — pa-

AUYC OKPYXXHOCTH, OIIMCAHHON OKO0JIO 3TOTO TPeyroJbHHKA.
IToabayack 3Toil popmynoit, Haligure S, ectua =4, b =13,

c=15mu R:@.
8

CyMMa yIJIOB IIPaBHUJBHOIO BBIMYKJOr0 MHOTOYT'OJIBHUKA
COCTaBJIsET 180°(n—2), rae n — KOJWYECTBO €ro YIJIOB.

ITonb3yAck aToii GopMysoi, HAlAUTE N, ecJU CyMMa YyIJOB
paBHa 2700°.

Iliomaab OPAMOYroJbHHKA BBIYHCISETCS N0 GopMmye

2 .
S =ds% , e d — AJINHA OHaroHaJHu, o. — YTOJI MeXKAY

auaroHaasamMu. Iloassysace 3Toi dopmysoit, HalAuTe IJIO-

manabp S,ecand =5u sinaz—?;.

Ilnomanb TPEeyroJbHUKA BBIYUCIAAETCA 10 (QopMyJie
1 .

S=§bcsma, rie b u ¢ — JBe CTOPOHBLI TPEYTOJILHHKAE, 4

o — yroJa Mexxny HuMmu. Ilosbsysachk aToi ¢opMyJioi, Hal-

IuTe mIomwans S, ecaim b= 18,c=16 u sina=%.

B netnem Jjarepe 249 mereit u 28 Bocunuraresneii. B ogHOM
aBTOOyCE MOXKHO IIepeBO3UTHL He OoJsiee 45 maccakupos. Ka-
KOe HanMeHbIllee KOJINUYEeCTBO TAKUX aBTOOYCOB MOHAaR06uT-
csi, 4ToOBI 34 OAMH pa3 IepeBe3TH BCeX U3 Jiareps B ropox?

Ha aBrosanpaske kjaueHT orgaJ Kaccupy 1000 pyGueit u 3a-
guia B 6ax 24 aurtpa 6ensuna. Illena 6ensuna 37 py6Gueit 3a
JuTp. CKOJNIBKO py6IIeii caqauu JOJIKEH HOJYIYUTD KJIUEHT?
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Hnaa nokpacku 1 KB.M mnotoaxa tpedyerca 200 r xpacku.
Kpacka npogaetrcs B 6aukax mo 2 Kkr. Kakoe HauMeHbIlee
KOJIM4YeCTBO 6aHOK KPACKM HYIKHO JJIs MOKPACKU IOTOJKA
miIomanew 64 kB, Mm?

CTOMMOCTB II0JIYT'OJOBOM MOAIIMCKY HA MXYPHAJ COCTABJSAET
450 pyOneit, a CTOMMOCTH OJHOTO HOMEpa »KypHAaJJ a —
21 py6sb. 3a nmoaroza AHsa Kynujga 25 HOMEPOB »KypHAaJa.
Ha cxosbko pybiaeil MeHbllle oHa GBI MOTpaTHJA, €CJau ObI
MOAIMHUCAJIACh HA KYpPHAI?

CoIpok cTout 16 pybaeit. Kakoe Han6oJblllee YHCJIO CHIPKOB
MOYKHO KynuThb Ha 205 pybseit?

Tennoxon paccuurad Ha 720 maccaXupoB U 35 UJIeHOB
KoMaHbl. Kajkaaa cmacaTesbHasa ILJIIOIKa MOXeET BMe-
ctuTh 60 yenosex. Kakoe Haumenblllee YUCJIO MIJIIONOK
JOJIXKHO OBITH HA TEIJIOXOJe, YTOOBI B CJaydae HeoOXO0oAuMO-
CTH B HUX MOXKHO OBLIO pPasMeCTHTL BCEX IacCa’KHpOB H
BCEX YJIEHOB KOMAaHIbI?

YcTaHOBUTE COOTBETCTBHE MEX Y BEJIHUYHUHAMU U MX BO3MOXK-
HBIMH 3HauYeHUAMH: K KaXKJIOMY 3JIeMEHTY IIepBOr'o cToJbIia
noadepHUTe COOTBETCTRYIOIIUI 3JIEMEHT U3 BTOPOTO CTOJIOIA.

BEJIMUYUHBI 3HAYEHUSA
A) o0beM AmMMKa ¢ ab6J10KaMu 1) 108 a

B) o6bem Boawl B 03epe XaHKa 2) 900 m® ‘
B) 06beM OYTBHLIKH COEBOro coyca 3) 0,2n

I') obbem bacceiina B ciopTkomiiekce 4) 18,3 km?

B rabuunie mopg xaxknoii OYKBOH, COOTBETCTBYIOIIEH BeJu-
YyHe, YKa)KHUTe HOMEP ee BO3MOKHOI0 3HaYeHH .

A b B r

Omeem:

YeTaHOBHTE COOTBETCTBHE MEXK Y BEIUUHHAMHU U UX BO3MOMK-
HBIMM 3HAUEHHAMM: K KAXKIOMY 9J€MEHTY IIepPBOro CToJIOIla
noadepuTe COOTBETCTBYIOIHIL 9JIEMEHT U3 BTOPOrO CTOJIONA.
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419,

BEJIMYNHBI 3HAYEHUSA

A) nnomans GyT6ONBHOTO MOJIA 1) 2511 kB. KM
B) miomaak mouToBOM MapKu 2) 97,5kB. cMm
B) miomiaae roposa MockBbl 3) 7000 kB. m

I") nnomaxns Kymiops! gocTouHcTBoM 4) 150 KB. MM

100 pyGueit
B rabaune nox kaxkmoit OYKBOII, COOTBETCTBYIOIleil BeJIU-
YyHHEe, YKaXKHATe HOMEP ee BO3MOXKHOTO 3HAUEHU .

A B B T

Omegem:

YcTaHOBUTE COOTBETCTBHE MEXKAY BeIMUYMHAMM ¥ UX BO3MOXK-
HLIMH 3HAYEHUAMH: K KaXKJOMY 3J€MEHTY IIePBOro CToJIOLa
noAGepuTe COOTBETCTBYIOILHIM 3JIEMEHT M3 BTOPOTO CTOJIOIIA.

BEJIMYHWHBI 3HAYEHUA

A) nomans JKUJI0H KOMHATHI 1) 624 kB. c™m

B) nmyomanes GyT6OILHOrO OIS 2) 31500 kB. kM
B) nmiomane aucra nucueit 6ymaru 3) 7000 xB. M

") nnomans o3epa Balixan 4) 20 kB. M

B rabauie mop Kaskmoit OyKBO¥H, COOTBETCTBYIOILEH BeJIM-
YuHe, yKaKUTe HOMep ee BO3MOXKHOI'0O 3HAUYEHUA.

A B B r

Omeem:

YcTaHOBHTE COOTBETCTBHE MEKAY BEIMYMHAMU M UX BO3MOXK-
HBIMM 3HAUYEHUAMM: K KaKAOMY 3JIEeMEHTY MepBOro cToJbiia
nog0epuTe COOTBETCTBYIOIIIMI 3JIEMEHT U3 BTOPOT'O CTOJIOIIA.

BEJIMYUVHBI 3HAYEHUSA
A) macca rpy30BOii MalllMHEI 1) 8«kr

B) macca goxaesoi kanau 2) 20 wmr

B) macca kora 3) 87

I') macca amOMUHUEBOI CTOJIOBOM JIoskKu  4) 321
B Tabnune mox xKaskmoit OYKBOI, COOTBETCTBYIOIEH Benu-
yuHe, YKa'KUTe HOMEDP ee BO3MOYKHOTO 3HAUCHU A,

A b B I

Omeem.:
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YcTaHoBUTE COOTBETCTBUE MeXXy BeJIJMUMHAMH U UX BO3MOXXK-
HBIMU 3HAUEHUSIMHU:. K KaXXKJOMY 3JIEMEHTY IIepBOTr0O croJsbiia
no,u6epn're COOTBeTCTBYIOI.U;PIﬁ 3JIEMEHT U3 BTOPOro cTosbIa.

BEJIMYUHEBI 3HAYEHUSA
A) Macca B3pOCJIOTro Jiocs 1) 500 kr

B) macca kypusoro siiina 2) 2,5wmr

B) macca akTuBHOTO BellecTBa B Tabjerke 3) 50r

I') macca geTCKOM KOJIACKH 4) 14 kr

B Tabaune nmoa KaxXgoil 6YKBOH, COOTBETCTBYIOIIEH BeJIN-
YHHE, YKAaXKHUTE HOMEP ee BO3MOKHOr0 3HaYeHUs.

A b B T

Omeem:

YcraHoBuTe COOTBETCTBHE MEXKAY BEJIUUMHAMH U UX BO3MOXK-
HBIMHY 3HAUYEHUAMH: K KAXKJIOMY dJIeMEHTY MepBOro CToJjbIia
noabeprTe COOTBETCTBYIONUINHA 3JIeMEeHT B3 BTOPOTO CTOJIOLA.

BEJIMYUHEL 3HAYEHUSA
A) o6beM BoAbI B ABOBCKOM MOpe 1) 1n
B) ob6bem AmuKa c MHCTPYMEHTAMU 2) 150 M3

B) 006bem OYTHIIKH pacTUTEJIBHOrO MacJja 3) 256 km?®
I') o6bem rpysoBoro orcexka Tpauciaoptuoro 4) 36 a
camoJieTa

B Tabiune moxa kKaxkaoil OYKBOHM, COOTBETCTBYIOMIEN BeJIN-
YHHEe, YKaXKHUTe HOMEP €€ BO3MOYKHOTO 3HAUEHHUH.

A b B r

Omeem.:

B cpennem us 500 cagoBbIX HACOCOB, HMOCTYIIUBIINX B IIPO-
Iaxy, 25 moarekaer. HaiiguTe BepOATHOCTDL TOI'O, UTO CIY-
yaifHO BLIOPAHHLIN AJ1A KOHTPOJIA HACOC IIOATEKAeT.

Pabpuka BelnyckaeT cyMKu. B cpengaem u3 120 cymoxk, no-
CTYIUBIINX B MPOJAXKy, 6 CYMOK MMEIOT CKDBITHIA AedeKT.
Haiigure BepoATHOCTH TOrO, YTO CJYYANHO BhIOpaHHASA B Ma-
rasuHe CYMKa OKakeTcs 6e3 JedeKToB.
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Koukypc ucnosiHuTe € NPOBOAUTCA B D AHel. Becero 3asas-
JgeHo 50 BHICTYIJIEHMH — II0 OZHOMY OT KayKIOH CTpaHbI,
ydacTBylomiei B KOHKypce. UcnosnuTens n3 Poccuu yuacrt-
ByeT B KOHKypce. B mepBblil AeHb 3amjaaHUpPOBaHO 14 BHI-
CTYIJIEHUH, OCTAJbHbI€ paclpejesieHbl IOPOBHY MEXIy oc-
TaBIIMMHUCA JHAMU. [TopAngoK BBICTYIJIEHUH onpenesiseTcsa
JKepebbeBKOI. KakoBa BepPOSITHOCTb TOI'O, YTO BBICTYILIEHHE
HUCTIONHUTENA U3 Poccuu coOCTOMTCA B TPETHI JeHb KOHKypca?

B yemmmoHaTe Mo rIMHAcCTUKE y4acTBYIOT 80 CIIOPTCMEHOK:
23 u3 Aprenrunsl, 29 us Bpasuaun, octanbuable — u3 Ilapa-
rBad. IIopAanok, B KOTOPOM BBICTYIIAIOT THMHACTKU, OlNpelie-
asierca kpedbuem. Haligute BepOATHOCTE TOrO, UTO CIOPT-
CMeHKa, BBICTYIIAIOIasa nepBoii, okaykeTrca us Ilapareas.

B Aamuke HaxoAATCA YepHble U Oesble IlIapbl, IPUYEM UYEDP-
HBIX B 3 pasa Oosbine, yem Oenbix. U3 amuka caydyafiHbIM
oOpa3oM gocTanu oauH 1nap. HaliguTe BepOATHOCTL TOTO,
4TO OH OyJeT OeJibIiM.

B ropobke BIlepeMeniKy JiexKaT daiiHble HaKeTUKHU C YEPHBIM U
3eJIeHBIM 4YaeM, OJMHAKOBble Ha BUJ, IIPUYEM IaKEeTUKOB C Uep-
HBIM 4YaeM B 4 pasa 6oJbllie, yeM IIAaKeTHUKOB ¢ 3eJeHbIM, Haii-
IHUTE BEPOSTHOCTh TOT'O, UTO CJIYUYAHHO BLIOPAHHLIN M3 3TOH KO-
pOOKHU ITAKEeTUK OKAXKETCA IIAKEeTUKOM C 3eJIEHBIM YaeM.

Ha pgumarpamMmMe nokasaHa cpefHeMecsS4YHas TeMIlepaTypa
Bo3ayxa B IleTposaBoacke 3a kKax bl mecai 1976 roga. ITo
TOPU30HTATH YKA3bIBAIOTCSH MECHAIbI, IO BEPTUKAJU — TEM-
nepatypa B rpagycax Ileascus.

15
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OmnpegesnuTe Mo auarpamMme, B KakoMm Mecdne 1976 roxa
CpenHAS TeMIlepaTypa BIEpPBblEe CTajla IOJOXKHUTEeIbHOU?
B oTBeT 3anuinTe HOMEp MecsAIla.

Ha guarpamMmme >KMPHBIMH TOYKAMHU ITIOKa3aHa IeHa HUKeJA
Ha MOMEHT 3aKPBLITUS OUPIKEBBIX TOPTOB BO Bce pabouyue JHU
¢ 6 mo 20 man 2009 roga. ITo ropu3oHTaIM YKa3aHbl YHCIa
MecAlla, 10 BePTUKAaJN — IleHa HUKeJd B goJyapax CIITA sa
TOHHY. [ HarJIAAHOCTH >KUPHbIE TOYKH HA PHCYHKE CO-
eJIVHEeHBbI JUHUEeH.
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Onpenennte mo guarpamMme, KaxKoro 4ucja IeHA HUKeIA Ha
MOMEHT 3aKPbITHA TOProB Oblila HamOoJblllell 3a JaHHBIA Iie-
pUOA.

Ha pgmarpaMMme »KMpDHBIMH TOYKAMH [I0Ka3aHa cpegHeMe-
cAYHAsA TeMmIepaTypa Bodzgyxa B CouM 3a Ka)IbIii MECHII
1920 roga. Ilo ropusoHTany yKasaHbl HOMepa MeCALEB, 110
BEPTHKAJN — TeMmepaTypa B rpaaycax Ilenbcusa. [Insa Ha-
TMJIAAHOCTU KU PHBIE TOYKH COeINHEHbI INHHEH.
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OnpegenuTe 1o ArarpaMme, B KaKOM Mecslle cpeJHeMecsid-
HadA TeMnepartypa B Coun Obljia HauMeHbIlleil 3a JaHHbIH 1e-
puoz. B oTBeTe yKa)XuTe HOMep 9TOro MecAlla.

Ha rpaduke nzobpakeHa 3aBUCUMOCTb aTMOcGepHOro AaB-
JIeHUSA OT BBICOTHI HaJl YypoBHeM MopdA. Ha ropusoHTa bHON
OCH OTMEUEeHa BBLICOTA HaJ] yPOBHEM MOPS B KMJIOMeTpax, Ha

BEPTUKAIBLHON — JaBJieHNe B MIJLIMMETPAX PTYTHOTO cTOJI0A.
A

% S () S B VRS S N S S O B
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OnpepgenuTte no rpa@uKy, ueMy PaBHO aTMochepHOe IaBiie-
HUe Ha BeicoTe 9,5 kM. OTBer paiiTe B MUJLJILMETPAX PTYT-
HOT0 cTOJI0A.

Ha pucyHke nsobpaked rpadHK 3HaueHHH aTMOCGepHOro
JaBJIeHUsI B HEKOTOPOM ropojie 3a Tpu gHdA. [1o ropusonTamn
YKa3aHbl JHU HeJeJ U U BpeMs, [10 BePTUKAJIU — 3HA4YeHUs
aTMOCGHEPHOTO TaBJIEHUS B MUJUIMMETPaX PTYTHOIO cTOJI0A.
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OmpezenuTe 10 PUCYHKY 3HaUeHUE aTMOCGHEPHOTO TaBJIeHUA
B uerBepr B 6:00. OrBer maiiTe B MMJIIJIMMETPaX PTYTHOTO
croJba.

Ha pmarpamMe noka3aHa cpelHeMecsAdYHas TeMIepaTypa
Bo3ayxa B Exatepuntypre (CBepajioBcKe) 3a KaXK bl MECSI]
1973 rozxa. ITo ropH30HTAIN YKA3BIBAIOTCH MECHLII, 110 BEP-
THKAJM — TeMIlepaTypa B rpagycax Ilenscus.

OnpeznenuTe o quarpaMme HaubGoOJIBIIYIO CpeJHEMECAYHYIO
Temnepatypy B 1973 rogy. Otser gaiite B rpaaycax Ienncus.

PeiliTuHroBoe areHTCTBO ompejessieT PEHTUHT 3JIeKTpuye-
CKHUX ()eHOB AJIf BOJIOC HAa OCHOBe cpeAHel 1eHbl P (B pybasax
3a IITYKY), a Take IIoKasaTejie QyHKIMOHAJIbHOCTH F,
KadecTBa @ u gusaitHa D. PeiiTunr R BuIYUCIAETCA 1O PoOp-
MyJe
R=3(F+@)+D-0,01P.

B rabuuie naHbI 1{eHBI ¥ TTIOKa3aTeau YeTHpeX Monesnei ge-
HOB.

Mq?gsgb CI:S;:H q)ym:;:::anb- KauecTBoO Juszaita
A 1600 4 2 2
b 900 3 1 2
B 1500 4 2 0
r 800 2 1 1
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HaiinnTe HaMMeHbIINHA PEeHTHHT (eHa U3 NpeCTaBJIeHHBIX
B TabJMIe MoJeJIei.

Ha COPEBHOBAHUAX IIO IIPBIXKKAM B BOAY CyAbH BbICTaABHUJIH

ouenku ot 0 7o 10 Tpem crmoprcMeHaMm. Pe3yabTaThl IpHUBe-
JIeHbI B TabuIle.

Howmep , I II III v Vv VI VII
CIIOPTCMEHA CyObA | CYAbS | CYAbS |CYAbA | CYAbA |CYABA | CyAbA

Kw

1 8 | 6,6 5,5 7,8 16,6 | 59 | 79 8,5

2 6 | 84 7,1 8,1 50 | 6,4 | 8,4 7,6

3 7| 6,6 8,1 5,4 6,4 | 6,5 | 7,9 7,2

436.

* K — x03dduneHT CI0KHOCTH.

WTtoroselii 6ajin BeIYMCAAETCA CJIEAYIOIIUM oOpas3oM: naBe
HauboJbIINe U JBe HaMeHbIIIHe OLIeHKH 0TOpaChIBaIOTCH, a
TPHU OCTABIIHECS CKJIAABLIBAIOTCH, M UX CyMMa yMHOXKaeTcsa
Ha K02 dHUIIUEeHT CJIIOKHOCTH.

B oTBeTe yKa)kmTe HOMepa CIIOPTCMEHOB, HTOTOBBIN GaJii
KoTopbiX Gosbliite 140, 6e3 mpoGenoB, 3alATHIX U APYTHX
JOTIOJIHUTEJNLHBIX CHMBOJIOB.

TenedoHHasd KOMIAHUS NIPESOCTABJAET Ha BEIOOD TPH Ta-
PHUGHEBIX IIJIaHA.

. AboHeHTCcKadA IInarta 3a 1 MUHYTY
Tapudasbll 1aH
maara (B Mecs) pasroBopa
«IToBpeMeHHBI » Her 1 py6.
. 160 py0. 3a 1,5 py6. (cBepx
« KomOuHMpOBaH )
) P HPIH> 300 MuH. 300 MuH. B Mecsl)
«Be3IMMUTHBIHN » 499 py®. Her

AOGOHEHT IIpeAIioJiaraeT, 4To 00LIasa IJHUTEeJLHOCTh PA3IOBO-
poB cocTtaBUT 500 MHHYT B Mecsl, ¥ HCXOAS U3 3TOT'0 BBHIOH-
paeT Haubouiee nenieBoblil Tapu@dHBIH mIaH. CKOIBKO pydJeit
IoJKeH OymeT 3aliaTHTL aOOHEHT 3a Mecsll, ecJiu obras
IJINTEJILHOCTh pa3roBOPOB [eHCTBUTEJbHO OyaeT paBHa
500 muayTam?
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CTpouTeabHBIN NOAPAAUMK IJIAHUPYET KYIUTH 15 TOHH 006-
JHUIIOBOYHOTO KHUPIHWYA Y OJHOrO M3 TPeX NOCTaBIIUKOB.
Opud xupnuy Becut b Kr. Ilena Kupmuya U ycJa0BUA FOC-
TaBKH BCEeH MOKYIKY IIPUBEIEHBI B TabIHIIE.

IlocTaBiuk

CroumocTh
Ilena kupnuua CnenuanbHble

(py6. 3a miT.) AocTasiu YCJIOBUSA
' ' (py6.)

A 17 7000 Her

IlocTaBka bec-
ILJIATHO, €CIH
B 18 6000 cyMMa 3aKasa
MIpeBbIIIaeT
50 000 py6.

IlocTaBKa co
ckugroit 50%,
B 19 5000 ecJI cyMMa 3a-
Ka3a IPeBhINIAeT

60 000 py6.

438.

439.
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Bo ckoabko pybiieit oboiigercss HanboJee JelieBhlii BApHaHT
MOKYIKH C ZOCTABKOM?

Iasg Toro d4TOOLI CBA3aTb CBUTEP, XO3AHKE HYIKHO
900 rpaMMOB ITEPCTAHON MPAKKU CHHEro 11BeTa. MOXHO Ky-
IHUTh CHHIOIO NPsiKy 1o 1eHe 70 py6Gieit 3a 100 rpamMmoB, a
MOYKHO KYIMHUTb HEOKpAIIIeHHYI0 NpPsKy mo neHe 60 pybieit
3a 100 rpaMMoOB 1 OKpacuTh ee. OQUH TaKETUK KPACKHU CTO-
ut 50 pybsieit 1 paccuntaH Ha okpacky 300 rpamMmoB Ipsi-
sku. Kaxkoil BapuaHT MOKYIIKHU feuieBie? B orBeTe Hanuu-
Te, CKOJIbKO py0OJieli OyaeT CTOMTh 3Ta IIOKYIIKA.

HesaBucumas skcmnepTHas JabopaTopus onpejesseT peil-
THUHT MACOPYOOK Ha OCHOBe KoadduuueHTa eHHOCTH, paB-
Horo 0,01 cpenneii nensr P (8 py0ssix 3a LITYKY), MOKa3aTe-
Jeil ¢yHKuMoHaJwrHOocTH F, KauectBa @ m ausaiina D.
PeiiTunr R Beiuuciasercsa no hopmylie

R=4(2F+2Q+D)-0,01P.



B Tabmunie gaHbl LEeHBI ¥ TOKAa3aTeJ I’ YyeTbIpex mopesel Mma-

copy0oK.
Mogenn Hena dyurmo- .,
MCOPYGKH MsICOpPYOKU HANBHOCTD KauecTso | [Juzaitn
(py6. 3a 1mT.)
A 2500 2 1 1
B 3400 1 2 3
B 4200 4 2 4
r 3300 1 3 2
Haiigute HamBbICIIME cpegu PEUTHHIOB IpeICTaBJIEHHBIX
MoJeJiei.
440. B rabaune yxasaHbl JOXOIbI H pacxobl (GUPMBbI 32 5 MecALEeB,
Mecsi Hoxox, Teic. pyo. Pacxoa, ToIC. PYO.
MaprT 130 110
Anpenasb 120 115
Mait 100 110
HwoHb 120 80
Hronsb 80 70

Tlonbaysach Tabauileil, MOCTAaBbTe B COOTBETCTBUE KAMKIOMY
¥3 YKa3aHHBLIX MEPHOJOB BPEMEHH XapPaKTEPHUCTHUKY HOXO-

OB ¥ PACXOZOB.

ITEPMOOBI XAPAKTEPUCTUKHA

BPEMEHU

A) amnpesasn 1) pacxoj B 3TOM MeCSIIEe IPEBBICHJII JOXO[
B) mai 2) pmoxoj B 9TOM Mecsiiie 00JIbllie, YeM

B) uiosb JOXOI B IPeIbIAYIIEeM

') urons 3) HauMeHBIIHH pacxol B Iepuol

HOMEp.

4)

C aripeJis 1o N1JIb

pacxoj B 3TOM Mecslle 00Jbllle, yeM
pacxoJ B IpeablIyIneM

B Tabnune mox Kamgoit 6yKBOM YKayKUTe COOTBETCTBYIOLIUAHA

A

b B

T

Omeem:
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441. Ha nuarpamMmme TOUKaMu IIOKa3aHO aTMOcepHOe AaBJlieHUe B

252

HEKOTOPOM IOpoZie Ha NPOTSMKEeHUH TpeX CYTOK ¢ 4 1o 6 amn-
peasa 2013 roga. B reuenue cyTok maBieHUe udMepseTcs 4
pasa: B 0:00, B 6:00, B 12:00 u B 18:00. ITo ropusoHTamn
YKa3bIBalOTCA BPEMS CYTOK M JlaTa, I10 BEPTUKAJIU — AaBJie-
HUe B MHJIMMETpax PTYTHOTO croJsba. A HaraaZHOCTH
TOYKH COeUHEHBI JUHUAMU.
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ITonb3ysick AuarpaMmoii, IOCTaBbTe B COOTBETCTBHE KajK-
JOMY U3 YKa3aHHBIX NEPHUOAOB BPEMEHU XapaKTEPUCTHUKY
aTMoc(epHOro JaBJeHUA B 3TOM I'Opojie B TeUeHHe 3TOro Iie-
puoza.

ITEPUOJBbI BPEMEHU XAPAKTEPUCTHUKHN

A) Beuep 4 amnpesia 1) naBJyieHUHe mazaJio
(c 18 no 0 yacos) 2) naBjieHHE POCJIO, HO
B) neus 5 anpess He IIPeBHIIIAaJIO
(¢ 12 no 18 yacoB) 760 MM pT. CT.
B) Houb 6 anpessa 3) naBjeHUe He U3MEHUJIOCH
(c 0 10 6 yuacoB) 4) "HaubosbIIMI POCT AaB-
T') yrpo 6 anpens JIeHU St

(c 6 1o 12 yacoB)

B tabaune nmox xkaxaoii 0yKBO# YKaKUTe COOTBETCTBYOLIIUHA
HOMeDP.

A b B T

Omeaem:
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443.

Ha rpaduke nsobparxena 3aBUCHMOCTb CKODOCTH ABHIKEHUA
peiicoBoro aBTo6yca ot BpemeHu. Ha BepTHKaJIbHOH! OCH OT-
MeueHa CKOpOCTh aBToOyca B KM/4, HA TOPU30OHTAJILHOR —
BpeMs# B MUHYTaX, IpollleAIiee ¢ Hauaia JBUKeHIA aBTobyca.
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Ilonpaysics rpad®HUKOM, IIOCTABLTE B COOTBETCTBUE KAXKAOMY
MHTEePBAJYy BPEMEHM XapaKTEepPHCTUKY ABHXKeHHUA aBTOOyCa
Ha 9TOM HHTepBaJe.

MHTEPBAJIbI XAPAKTEPUCTHUKHA

BPEMEHHA
A) 0—4 mMuH. 1) 6blaa OCTaHOBKA AJIUTEIHHOCTHIO
B) 4-8 muH. poBHO 1 MHHYyTa
B) 8-12 mus. 2) [Be MHHYTBI aBTODYC IBUTraJcH C
T') 12-16 mu=n. HOCTOAHHOM HEeHYJIeBOH CKOPOCTHIO
3) OblL1a OCTAaHOBKA IJIUTEJLHOCTBIO
2 MUHYTBI

4) cxopocTh aBTOOyCa JOCTHTJIAa MaK-
cHUMyMa 3a Bce BpeMs JBHYKEeHUSA

B Tabauie mog KaXkaoi OyKBOM YKaXXHTe COOTBETCTBYIOILI MM
HOMeD.

A B B T

Omeem:

Ha guarpaMme TOYKaMH IOKa3aHbl 00'beMbl MECAYHBIX IIPO-
naxx oborpesaresieii B MarasmHe ObITOBON TexHHUKHU. I1o ro-
PHU30HTAJIH YKA3bIiBAIOTCA MECAILbI, [I0 BEPTUKAJIHN — KOJIU-
YyecTBO IpPOJaHHBIX oGorpesartesyieii. Ilas HarjasagHOCTH
TOUYKH COeJUHEHbI TUHUEH.
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ITonb3ysch guarpaMmoii, TOCTABhTE B COOTBETCTBHE KajK-
JOMY M3 YKa3aHHBIX II€PUOJOB BPEMEHH XapPaKTEPHUCTUKY
npojak oborpeBarTesiei.

ITEPHUOBI XAPAKTEPUCTUKHN

BPEMEHH

A) suma 1) exemecauHBI 06bEM IIPOJAIK JOCTUT

B) Becua MaKcHMyMa

B) nero 2) e)xeMecSUYHBIH 00'bEM IPOAAK ObLI

') oceusn MeHblIie 40 MITYK B Te4YeHHE BCETO
nepuoja

3) e)KkeMecsauHbIN 06beM NIPOJAIK POC
B TeUeHHe BCEro nepruona

4) exxeMeCAUYHBIN 00BEM MPOLAK AL
B TeUeHHe BCero nepuoaa

B Tabaune nox ka0 6YKBOH YKaKHUTE COOTBETCTBYIOILIMIA
HOMep.

A b B T

Omeem:

Ha puarpamMme ToukaMu NOKasaHO IoTpebJyieHUWe BOABI I'O-
poackoit TOL] Ha nporssxkenuu cyTok. ITo ropusoHTa N yKa-
3BIBAETCS BpeMs, 10 BEPTHKAJIU — 006beM BOJbI B KyOoMeT-
pax B yac. [y HarJAaJHOCTY TOUKY COeIMHEeHbl TUHUEH.
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IToab3ysacs, auarpaMmoii, IOCTaBbTe€ B COOTBETCTBHUE KaiK-
IOMY M3 YKA3aHHBIX II€PUOJOB BPEMEHH XapPAaKTEPHUCTUKY
norpedsenusa Boawl gauHoi TOII B Teuenue aToro nepuoja.

IMTEPUOABI BPEMEHU XAPAKTEPUCTHRKU

A) HOuUB 1) motpebsienne BOABI CHaUaJa
(c 0 1o 6 yacos) pocJI0, a IIOTOM Najaso

B) yrpo 2) B TeueHHe BCEro nepuoga
(c 6 mo 12 yacoB) norpebJieHe BOAbI OBLIO

B) nenn meHnbIrre 20 KyboMeTpOB
(c 12 go 18 yacoB) B Yac

') Beuep 3) motrpebJieHHe BOAbI ITafAJI0
(c 18 1o 24 gacos) B TeUEHHE BCETo IIepruoja

4) B TeueHHe BCETO Iepruoja
rotpebJieHre BOABI BBIPOCJIO
6oJiee 4yeM BTpoOe

B Tabauiie nox Kaxkgoit OyKBOH YKaKUTE COOTBETCTBYIOIIUHN
HOMeD.

A b B T

Omeaem.:

Ha gmarpamme moxasaHo M3MeHeHHe IIeHBI aKUWIl KoMIia-
HUH Ha MOMEHT 3aKpBITHA OGHPIKEBBIX TOProB BO Bce pabo-
yue AHU B mepuon ¢ 1 no 18 ceursibps 2012 roga. Ilo ropu-
30HTAJIM YKAa3bIBAIOTCA YHCJa MECHAIA, 10 BEePTHUKAJIH —
IleHa aKIUM B Py6JIAX 3a mTyKy. IJiga HATJIAZHOCTH TOUKH
coeIHEeHELI JINHUEH.
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ITonbaysick guarpaMMoii, IIOCTaBbTE€ B COOTBETCTBHE KajK-
JOMY M3 YKasaHHBLIX MEPUOJOB BPEMEHH XapaKTEPHUCTUKY
U3MEHEHUS IeHbl AKIUH.

ITEPUOBI XAPAKTEPUCTHUKHU
BPEMEHH

A) 1-5 ceurabpsa 1) meHa gocTurJia MAaKCUMyMa 3a
B) 6-8 centabps BECh IIEPHOJ,

B) 11-13 cenrsibpsa 2) IeHa aKIIUM He OIIyCKAaJIACh
I') 14-18 ceursbpsa ke 1300 py6uieit 3a IITYKY

3) 1eHa aKIIMM He MPEBOCXOAMIA
1300 py6Jieit 3a IITYKY
4) neHa akOU# e’KeJHEeBHO pocja

B rabuure nox Kaxkgoit OYKBOM YKAXKUTE COOTBETCTBYIOIIUIA
HOMep.

A B B T

Omesem:

B knacce yuures 20 uesoBek, u3 HuX 13 UesIOBEK MOCEIIAIOT
KDY>KOK 10 UCTOPHH, a 10 — KDY>KOK II0 MaTeMaTHKe. BbI-
OepuTe yTBEPKAEHUA, KOTOPLIe BEDHBI DM YKA3aHHBIX yC-
JIOBUSIX.

1) Hai#igyTrca xoTsa O6bI 1BOE U3 3TOr'0 KJacca, KTO IIOCEIaeT
oba Kpy»KKa.

2) Kakablii yUeHHK 3TOro KJacca Iocelaer o6a Kpy»KKa.

3) He naitgercst 11 yenoBek u3 3TOrO Kjacca, KOTOpPbiE MO~
cemamoT 06a Kpy»KKa.



447.

448.

4) Ecuu yueHUK K3 3TOTO KJACCA XOAUT HA KPYIKOK IO HC-
TOPUH, TO OH 00A3aTeIbHO XOAUT HA KPYIKOK II0 MaTe-
MAaTHKe.

B oTBeTe sanmumuTe HOMepa BBIOPAHHBIX YTBEDPKACHUH Oe3
1po6esioB, 3aNATHIX U APYTUX JOTMOJHUTEIBLHBIX CHMBOJIOB.

B ¢upme N paboraror 50 corpyaAHUKOB, U3 HUX 40 yenoBek
3HAIOT aHTJIMICKU# A3bIK, a 20 — HeMelKuii. Boibepure yT-
BEPIKJEeHHUA, KOTOPbIE BEPHBI IIPH YKA3aHHBIX YCIOBUAX.

1) He Gosee 20 coTpyAHUKOB 3TO¥M (UPMBI 3HAIOT U aHC-
JUMCKUHM, U HeMeIKUI A3LIKHU.

2) B aT0ii GupMe HET HHA OJHOT'O0 COTPYAHUKA, 3HAIOIIETO U
AHTJIMHCKUI, U HeMeL[KUH A3bIKH.

3) Ecau corpyaHuK aToi ¢$UpPMBI 3HAET aHIVIMHCKUH A3bIK,
TO OH 3HAeT U HeMEIIKHUI.

4) B ¢upme N xors 6B TpH COTPYAHUKA 3HAIOT U aHIJIUHA-
CKHI, U HEMeI[KUH A3BIKU.

B oTBeTe 3anmumuTe HOMepa BhIODAHHBLIX YTBepXKJeHUU Oe3
mpo6esioB, 3aNATHIX U APYTUX JOMOJHUTENBHBIX CHMBOJIOB.

Cpelu IauHUKOB B IIOCEJKE €CTh Te, KTO BhIpAlllUBaeT BUHO-
rpaj, 4 eCTh Te, KTO BhIpAll[UBaeT rpymn. A TakKe eCTh Te,
KTO He BbIDAIIMBAET HU BUHOTPAZ, HH rpyun. Hekoroprle
JadyHUKHU B 9TOM IIOCeJIKe, BbIpallluBaloljue BUHOTpaj, Tak-
’Ke BBIPAIUBAIOT U rpymin. Beibepure yTBep:KAeHUS, KOTO-
pble BepHbI 1P YKAa3aHHBIX YCJAOBUAX.

1) Ecuau fauHHK B 3TOM II0CEJKe BhIPall[MBAET BUHOTPAL, TO
OH He BBIpAIllBaEeT IPYIIIH.

2) EcTb xoTs OB OOMH JAaYHUK B 3TOM IIOCEJIKE, KOTOPBII
BBIpAIIlUBAET U I'PYILIN, ¥ BUHOIpaL.

3) Cpeau Tex, KTO BhIpalllMBae€T BUHOrpPal, €CTh JAYHUKU
M3 3TOTO IIOCEJIKA.

4) Ecau gauHUK M3 3TOro Iocejika He BbIpalllMBaeT BHUHO-
rpaj, TO OH BbIpall[MBAET I'PYIIHU.

B oTBeTe 3anumuTe HOMepa BbIOPDAHHBIX YTBEpPKIAeHHUU 6e3
npo6esioB, 3aMATHIX U APYTUX JOMOJHUTEIbHBIX CHMBOJIOB.
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450.

451.
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XosaiKa K Ipa3gHUKy KYIINJIa TOPT, aHaHAC, COK U MACHYIO
Hapesky. TopT cTonsa goporke aHaHaca, HO AellleBJie MACHOU
Hape3KH, COK CTOHJ JellleBje TopTa. Bribepure yTBepkje-
HHUA, KOTOpbIe BepHbI IPH YKa3aHHBIX YCJIOBUAX.

1) Amnasnac cTouJ gellleBJie MsACHON Hape3KH.

2) 3a CcoK 3aIIaTUau 00Jbllle, YeM 3a MACHYI0 Hape3Ky.
3) MscHas Hape3ka — caMas Joporas U3 MMOKYIOK.

4) TopTt — camas AemieBas U3 NOKYIIOK.

B oTBeTre 3anuminTe HoMepa BHIOPAHHBIX YTBepXKAeHUH 6e3
11po6esioB, 3aNATHIX U APYTHUX JOMOJHUTEIbHEIX CHMBOJIOB.

ITpu B3BeIMBaHUY KHUBOTHBIX B 300MapKe BHIACHUJIOCH, UTO
OyHBOJI TsioKeJiee JIbBA, MeBelb Jjierue OYHBOJA, a PbIChH Jier-
4ye JbBa. BbIGepUTe yTBepXKAeHWs, KOTOpPble BepHbI INpHU
VKa3aHHBbIX YCIOBHUAX.

1) Puich serye 6yiiBosa.

2) Prich Taxenee OyiiBoJa.

3) ByiiBox camblil TsI2KebIH U3 BCeX 9TUX KUBOTHBIX.
4) Measens Tsxkelee OyiiBoJa.

B orBeTe 3anuiunTe HOMepa BLIOPAHHBIX YTBep:KJeHUI Oe3
npobesioB, 3aATHIX U APYTUX JOMOJHUTEIbHBIX CHMBOJIOB.

B nocesake ropogckoro tamna Bcero 12 »KuJblx JOMOB. Bbico-
Ta Ka)kgoro goma Meubire 30 MeTpoB, HO He MeHbIle 9 MeT-
poB. BribepuTe yTBEepIKIeHU A, KOTOPhIe BEPHLI IPU YKa3aH-
HBIX YCJIOBHAX.

1) Bricora m1060r0 KUJIOr0 JOMAa B IOCEJIKe He MeHblie 7
METpPOB.

2) B noceJjiKe HET KHJIOr0 AOMa BBICOTOM 8 METPOB.

3) B moceike ecTh ua0i J0M BbIcOoTOH 30 MeTpOB.

4) PasHuua B BbICOTE JIIOOBIX JBYX JKHJBIX JOMOB IIOCEJIKa
0oJibIlle 3 METPOB.

B orBere 3anuuinTe HoMepa BbIGpPAaHHBIX YTBEPIKIeHUI Ge3
npo6esoB, 3aNATHIX X APYTUX JOMOJHUTEIbHBIX CUMBOJOB.



BA30BbIK ElNd

TpeHupoaquble BapHAHTDbI

BAPHUAHT 1

2,4

Haitinure 3HayeHUe BRIpAXKEeHUA ———— .
5,4-7,8

Omaeem.:

5
HaiizuTe 3HaueHNe BLIDAYKEHUA —— .

3°3
Omeem:

Topoackoitr OomxeT cocraBasaer 60 MaH pybyeii, a pacxoasl
Ha oJHy U3 ero crareil coctaBuau 35% . CKOJIBKO MHUJLIHO-
HOB py0JIeil MOTpaYeHo Ha 3TY CTATHIO O KeTa?

Omeem:

a b
TeopeMy CHHYCOB MOYKHO 3aIlHCAaTh B BHE = , rae

sina  sinf

a U b — aBe CTOPOHBI TPEYroJbLHUKA, & O U J — YIJbl Tpe-
YroJbHUAKA, JiesKalllie IPOTUB HUX COOTBETCTBEHHO. [10Jb-
3yAchb 3TOH ¢GopMysoil, HalAWTe BeJWMYHUHY sin o, ecau
a=13,b=5, sinf=-L .

26
Omeem:

Haitgure sin a, ecan cosa = ——gl u 0°<a<90°.

Omeem.:

Takcuct 3a Mecan npoexasa 10000 xm. Ilena GeHsuna 32
pybns 3a nurp. Cpeguunit pacxox Gensuua Ha 100 KM co-
craBiaset 10 1uTpoB. CKoIbKO Py6Jieil MOTPATHI TAKCHUCT HA
OeH3HuH 3a 3TOT MeCALL?

Omeem:
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Pemure ypaBHenue x°=Tx+8.

Ecnu ypaBHeHHe HMeeT OoJiee OLHOIO KOPHS, B OTBETE YKa-
KUTEe MEHbIIWUH U3 HUX.

Omeem: .

IInan MecTHOCTH pas3duT Ha KiaeTku. Kaxkpasa xietka o6o-
3Hauyaer KBajapar | M x 1 M. Haifigure niomiaab y4acTKa, BbI-
JejeHHoro Ha niaaHe. OTBeT AaiiTe B KBaMATHBIX MeTpax.

Omeem:

VYcTaHOBUTE COOTBETCTBHE MEXKAY BEIMUYMHAMYM M UX BO3-
MOXXHbBIMU 3HAUYEHUSAMU: K KaKJOMY 3JIEMEHTY IIepPBOrO
cToJibna rnmoxbepuTe COOTBETCTBYIOIIUMA 3JIEMEHT U3 BTOPOI'O
cToJIbIa.

BEJIMYUWHBI 3HAYEHUA

A) numHa peku MoCKBBI 1) 79,3 ™

B) BhIcoTa BaroHa 2) 370 cm

B) Bricora Tpournkoii 6amnu 3) 502 km
Kpemna

T') poct BocbMuIeTHEro pebeHka 4) 134cm

B Tabnuue moa Kamaoil OyKBOIf, COOTBETCTBYIOILiEl BeJIM-
YUHe, YKaXKUTe HOMeD ee BO3MOXXHOT0 3HAUeHU .

A b B T

Omeem:




10.

11.

12.

13.

dabpuka BeinyckaeT cymKku. B cpeguem u3 125 cymok 5 cy-
MOK MMEIT CKDPBITHIA HedekT. Haligure BepoATHOCTHL TOrO,
YTO CJIyYaMHO BBIOPAHHASA CYMKAa OKaXKeTcs ¢ fe(heKTOM.

Omsem.:

Ha awarpaMme mnokasaHa cpefHeMecsuHAs TeMIepaTypa
Bosayxa B Coun 3a Kaxaslil mecsan 1920 roga. Ilo ropuson-
TaJW YKa3bIBAIOTCA MeCsHIlbl, 110 BePTHKAJU — TeMIlepaTypa
B rpagycax llenscus.
24
20
16

AHB ()eB Map anp Mai MIOH MIOJ aBl' CEH OKT HOSA JIeK

OmpejenuTe 10 AMarpaMMe HAMMEHbBIIYIO CPeAHEMECAYHYIO
TeMIepaTypy Bo BTopoii mosioBuHe 1920 roga. OTBeT faiite B
rpagycax Ileabcus.

Omeem: .

CeMbd M3 Tpex UeJIOBeK ILIaHMpyeT moexaTh u3 CaHKT-
ITerepOypra B Bosorny. Mo»kHO exaTh 10e340M, & MOYKHO —
Ha cBoei MariuHe. BuiieT Ha 1moe3n Ha OJHOrO 4eJOBEKa
crout 810 pybseit. ABroMobubs pacxonyer 10 nutpor GeH-
suHa Ha 100 KHJI0MeTpPOB IIyTH, PACCTOSTHUE TI0 110CCe PABHO
700 kM, a ueHa 6eH3uHa paBHa 35 pybsaM 3a 1UTp. CKOJIBKO
py06ieit npugeTcsa 3alJIaTUTh 3a HauboJiee JelIeByo Moe3gKy
Ha Tpoux?

Omeem:

Hetanp umeer GopMy M300pa’keHHOI0 Ha PHCYHKe MHOTO-
rpaHHHUKa (Bce ABYTrpaHHbIe YIJbl HpAMbie). Hucia Ha pu-
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CcyHKe 0003HauaioT MJIuHBI pebep B caHTuMerpax. Haitnure
o0beM aroi getaau. OTBeT JaiiTe B KyOMYeCKUX CAaHTUMETPax.

2
2

Omaem:

14. Ha guarpaMme ToOuKaM¥ MOKAa3aH MPUPOCT HacejgeHuss Ku-
tasa B nepuoj ¢ 2004 mo 2013 rog. ITo ropusoHTaNN yKa3bl-
BaeTcd roji, 10 BePTHKAJIN — IIPUPOCT HaceJeHUs B IIPOIIeH-
Tax (yBeJIMUEHHE UYHMCJIEHHOCTH HaceJleHUS OTHOCHUTEJILHO
MPOIJIOTro roja). Jas HATJIsIZHOCTHM TOYKH COEJWHEHBI JIU-
HUeH.

0,61
0,59
0,57
0,55+ N[
0,53 : —
0,51
0,49

0,47
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

ITonp3ysce guarpaMMoi, IMOCTaBbT€ B COOTBETCTBHE KaK-
JOMY W3 YKA3aHHBLIX II€PHUOJOB BPEMEHH XapPaKTEePUCTHUKY
npupocTa HacejneHunsa Kurasd.

IIEPOABI BPEMEHI XAPAKTEPHCTUEKN

A) 2004-2006 rr. 1) maubGousbliee majeHHe IPU-
B) 2006-2007 rr. pocTa HaceJeHUus
B) 2008-2011 rr. 2) TpUpPOCT HAaCeJeHUs ocTa-
I 2011-2012 rr. BaJjics Beinie 0,565%
3) IpUPOCT HaceJeHUA JOCTUT
MHUHHMYyMa
4) TIpHUPOCT HACEJEeHUSA YBeJIN-
YHJICS
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15.

16.

17.

B rabunie nop kaxaoit 6yKBOi YKaKHUTe COOTBETCTBYIOIIIN I
HOMeEDP.

A B B r

Omeem:

B tpanenuu ABCD ussectHo, uto AD = 3, BC = 1, a ee mjo-
mans paBHa 12. Haiinure nuomags Tpeyroabiuka ABC.
B C

N

HaHbl ABa HUJIHHApPA. Pagryc OCHOBAaHUSA U BbICOTA II€PBOTO

Omeaem.:

paBHbBI COOTBETCTBEHHO 3 1 2, a BToporo — 8 u 9. Bo ckoub-
KO pa3 00'beM BTOPOTO LMJINHAPA 60Jbllle 00BeMa IePBOro?

KaJK,lIOMy N3 4YeTbIipeX HepaBeHCTB B JIEBOM c'ronﬁue COOT-

BETCTBYET OLHO U3 PEIIeH il B IpaBoM cToJib1e. YcTaHOBUTE
COOTBETCTBHE MeXK/y HepaBeHCTBAMHU M UX PEIIEHUIMH.

Omeaem:

HEPABEHCTBA PEHIEHUSA

e 1 QUL L
A) 575 <=
) 25 1) 3 5 X
-5

B) X2 _<o0 e
B) log,(x-3)<1 3) 3 5 X
RITIINTRTTIINNNINNRTIIVINNIVINY) G
r) (x-3)(x-5)>0 4) T3 5 x

BnumuTe B NpUBeAEHHYIO B OTBeTe TAGJHIY MOA KasKIOH
OyKBOI COOTBETCTBYIOIINHA PEILIEHHIO HOMED.

A B B T

Omsem:

263



18.

19.

20.

IToBap ucnexk 40 nmeuenuii, u3 HUX 10 meyeHU OH MOCHIIIAT
Kopuueit, a 20 meuenuii mocwinay caxapoMm. Bribepure yT-
BEDPKAEHU S, KOTOPhIe BepHBI IPH YKA3aHHBIX YCIOBUAX.

1) He moxet okasarbces Oouibiire 10 nmeyeHnii, MOCBITaHHBIX
U caxapowm, U Kopurei.

2) Eciay nmedeHbe MOCBIIAHO CAXapOM, TO OHO MOCHINAHO U
KOopHuIuek.

3) Haiinercs 20 neyenuii, IOCHIMAHHBIX U CaXapoM, H KO-
puueii.

4) Haiigerca 10 neyennii, KOTOpble HUYEM He IIOCHINAHEI.

B oTBeTre zamuiInTe HOMepa BbIOPAHHLIX YTBEPMKAECHUI 6e3
Ipo0eJsioB, 3aNATHIX U JPYTHX JOMOJHUTEIbHBIX CHMBOJIOB.
Omeem: .

BrriuepkuuTte B unciae 141565041 tpu mudpsl Tak, 4TO6H!
noJIyyuBIIeecsa 4ucjao genusocs Ha 30. B orBere yrakute
KaKoe-HHOYAb OJHO MOJyYHBIIeecd YHCJIO.

Omeem: .

B 00MeHHOM NIYyHKTe MOX>KHO COBEPUIUTL OZHY M3 JBYX OIle-
paiuii:

3a 3 30JI0TBIE MOHETHI IIOJNY4YUTh 4 cepeOpsiHble U OAHY
MeIHYIO;

3a 6 cepeOpAHBIX MOHET IOJYYHUTH 4 30JI0ThHIe U OZHY MeJ-
HYIO.

YV Huxonas OslH TOABKO cepeOpsinble MOHeTHI. Ilocie He-
CKOJIbKHUX IOCEINeHuii 0OMEHHOro MYHKTa cepeOpAHbIX MO-
HeT Y Hero CTaJl0 MeHbIlle, 30JIOTHIX He IMMOABHJIOCH, 3aTO
NOABUJIOCH 35 MeaubIX. Ha CKOJIBKO YMEHBIINJIOCH KOJIHYe-
CTBO cepebpanbIX MoHeT y Huromnasn?

Omeaem: .

B COOTBETCTBUMN C MHCTPYKLMEV 110 BbINOIHEHNIO PA0OTbI.

He 3abyabTte nepeHecTu Bce oTBETH B bOraHk orBeroB Ne 1
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5.

BAPUAHT 2

7,3-2,5

Haiinure 3HaUueHME BHIpAXKEHUA 12
’

Omeem: .

3
Haitigute 3HaYeHHE BHIPAXKEHUA >

Omeaem:

Yucs0 601bHLIX IPUONOM B IIIKOJIe YMEHBIINJIOCH 34 MeCHI]
B deTkIpe pa3a. Ha CKOJBbKO NPOLEHTOB YMEHBIIINIOCh YHUC-
J10 GONBHBIX IPUIIIIOM?

Omeem; .

3Hasa AJIMHY CBOEro Iara, 4eJOBE€K MOXKEeT IIPHOJIHKEeHHO
MOACYUTATh HOPOMAEHHOE HM pacCcTosiHMe S 1o dopmyJe
s=nl, rae n — yucJjo miaros, ! — aauHa mara. Kakoe pac-
CTOSAHHE MPOIIe] YesoBeK, ecau | = 80 cm, n = 1600? OTser
JaiTe B MeTpax.

Omsem:

6112

Haiinure 3HaYeHMe BhIpAKEHUA ——— .

J7

Omeem: .

B sneTHeM Jarepe Ha KaXIOro ydacTHUKa moJaraercsa 50 r
caxapa B JeHb. B jarepe 229 uenoBek. Kakoe HauMeHbIIIee
KOJIM4YeCTBO KHMJIOTPAMMOBLIX YIAKOBOK caxapa HYXKHO Ha
Bech Jilarepb Ha 7 AHeii?

Omeem: .

Pemute ypaBHenue x2 = —x.
Ecnu ypaBHenue umeer 60jiee OAHOrO KODHHA, B OTBeTe YKa-
JKUTE MEHBIITHIN U3 HUX.

Omeem: .
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11.

266

Kakoil HanMeHBpHINHA yroa (B rpagycax) o0pasyior MUHYT-
Has ¥ 4acoBas CTPeJIKH 4acos B 16:007

Omeaem: .

YcraHoBHTE COOTBETCTBHE MEXKJAY BeJIMUYMHAMHU M HX BO3-
MOXXHBIMHM 3HAYEHHAMHU: K Ka'KIOMY 3JIEMEHTY II€pBOTO
cTosb1a moabepuTe COOTBETCTBYIONIUM 3JIeMEHT U3 BTOPOTO
croJdia.

BEJIMYUHEI 3HAYEHUSA

A) nIUTeNBHOCTH 3BYUYAHUS OTHOMN 1) 0,2 cekyunsnl
necHun

B) mauTeNbHOCTH MOJTHOMETPAMKHOTI'O 2) 687 cyTok
MYJbTHILINKAITMOHHOIO pHIbMa

B) npogomKuTeabHOCTD BCIBINIKHU 3) 90 munyt
doToannapaTta

I') Bpems obpamenus Mapca BOKpyT 4) 4 MUHYTH
Coaxna

B Tabauie mong xamoi OYKBOII, COOTBETCTBYIOIIIEH BeJIH-
YHHE, YKAXKUTE HOMEp ee BO3MOMKHOTO 3HAUEHU .

A B B T

Omeaem:

B dupme Takcu B Hanuuuu 20 JIerKoBbIX aBTOMOOMIIEH: T U3
HHX YepHOro I[BeTa € »KeJThIMMU HagnmucaMmMu Ha Ookax, oc-
TaJbHble — YKEJITOrO I[BeTa C YepHbIMH Haanucamu. Hahan-
Te BEPOATHOCThL TOr'0, UTO Ha CJYYANHBIA BBIZOB IpUEET
MAaIlinHa KeJITOro I[BeTa C YePHLIMU HAAIINCAMH.

Omeem.: .

Ha guarpaMMe >XMpPHLIMM TOYKAMM IIOKa3aHO CYTOYHOE KO-
JIMYECTBO 0CafKoB, Beinafasiinx B Tomcke ¢ 8 mo 24 auBaps



2005 roga. Ilo ropusoHTaM YKa3bIBAIOTCA YHCJA MecAIla,
M0 BEPTHUKAJN — KOJHYECTBO OCAAKOB, BbLITTABIIIHUX B COOT-
BETCTBYIOIMH JleHb, B MUJJIMMeTpax. Iisg HarasgHOCTH
JKUDHBbIE TOUKU Ha PUCYHKE COeIUHEHBI INHMEeH.
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Onpenenute mo auarpaMme, CKOJBKO NHeiH 3a JAHHBIN I1e-
PHOJ CyTOUHOE KOJIMUECTBO OCAJKOB IIpeBbImasio 2 mm, OT-
BeT JaliTe B MUJLJIUMETPaX.

Omeem: .

12. B Tpex cajJloHax COTOBOI CBSI3M OJWH W TOT e cMapTdOH
npojaeTcs B KPeAUT Ha PA3HBbIX YCJIOBUAX. ¥ CJIOBUSA IIPUBE-
IeHBI B TabauIe.

CroumocTts | IlepBoHauyanbHBIN Cpoxk Cymma
Camnon cmapTdoHa | B3HOC (B % OT CTOM- | KPEAUTa | eXXEeMEeCI4HOro
(py6.) MOCTH ) (mec.) atexa (py6.)
DICUIOH 19800 10 6 3200
Hearsra 20200 10 12 1580
OMuKpoH 20800 20 6 2900
Onpenenute, B KAKOM H3 CAJIOHOB MOKYIKa oboiigerca ne-
mieBjie Bcero (C ydyeToM IepelniaThl). B oTBeT sanumure
CTOMMOCTD 3TON MOKYIIKY B PyOJIAX.
Omeem: .
13. /[IBycKaTHYIO KDBIIY ZOMAa, MMEIOIIEro B OCHOBAHUM IIps-

MOYTOJBHUK (CM. pHC.), HEOOXOAUMO MOJHOCTHIO IIOKPBITH
pybepongoM. BricoTa KpPBIIIK paBHA 3 M, JJIUHBI CTEH JOMAa
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14.

268

paBHBI 7 M ¥ 8 M. Haligure, cKobKO pybepouna (B KBaapar-
HBIX MeTPax) HY’KHO JJIsl TOKPBITHUA 3TOU KPBIIIIH, €CJIU CKa-
ThI KPBIIIIU PaBHBI.

I
”

Ha rpaduke nsobpakeHa 3aBUCHUMOCTb TEMIIEPATYPHI OT Bpe-

Omeem:

MEHH B [IPOIlecce pasorpeBa ABUTATENS JIETKOBOT'O aBTOMOOM-
ada. Ha ropmsoHTaspbHOM OCH OTMEUEHO BpeMsA B MUHYTAax,
Ipollie/illiee C MOMEHTA 3allycKa JBUTATe/IA, Ha BePTUKAILHOM
OocH — TeMIlepaTypa ABHUTaTess B rpagycax Lleascus.

80
70
60
50
40
30
20
10

0
012345678910

ITonb3yacek rpaduKoM, IMOCTABLTE B COOTBETCTBUE KAMXKIOMY
UHTEePBaJy BDEMEHU XapaKTEePUCTUKY TeMIIePATYPHI.

HUHTEPBAJIBI

BPEMEHI XAPAKTEPUCTUKHU

A) 0-1 mus. 1) campbrii OBICTPBIA POCT TEMIIEPATY PBI
B) 2-3 mux. 2) TeMmeparypa pocJia U Ha BCEM

B) 4-6 mun. nHTepBaJse 6b11a Boinie 60 °C

') 7-9 mun. 3) TeMmmepaTypa HaxOJUJAacCh

B ripegesaax oT 40 °C go 50 °C
4) TemmepaTypa IajaJja
B rabaune nmox kaxkmoit 6YKBOM YKAXKUTE COOTBETCTBYIOLIHE
HOMeD.

A b B r

Omeem:




15.

16.

17.

B BrInykjoM uyeThIpexyroabHuke ABCD wu3BecTHO, 4YTO
AB=BC,AD=CD, /B = 55°, /D = 137°. Haitnure yroxa A.
Orser paliTe B rpajgycax.

C

Omsem.:

Hausl gBa mapa ¢ paguycamu 9 u 3. Bo ckoJibKO pas mio-
aJb IIOBEPXHOCTH OOJIBIIEro Iapa GoJiblile IJIOIag# IO-
BEPXHOCTY MEHBIIIEro?

S e

Ha xoopauHaTHOI NIpsAMO# oTMeueHBI TOUKN A, B, C u D.

Omeem.:

A BC D

-1 0 1 2 38 4 5

Kaxn0it Touke cOOTBETCTBYET OJHO M3 UYHCEJ B IIPABOM
cronbue. YCTaHOBUTE COOTBETCTBHE MEXKJY YKA3aHHBIMU
TOYKAMH U YUCJIAMH.

TOYKU YUCJIA
A 37\
B 1 (?J
C
29
2 =
D ) 13
3) log,20

4) 10
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18.

19.

20.

Boumure B mpUBeIeHHYI0 B OTBeTe TAOJHUIlY IOA KasKIOH
OYKBOI COOTBETCTBYIOLIMM UHCITY HOMED.

A B C D

Omsgem:

B dupme N paboraior 100 uesmoBek, u3 uux 70 ueaoBeK 3HA-
IOT IIOPTyrajabCKuil A3bIK, a 50 — dpaHIy3ckuii. Beibepure
YTBEPKJeHUs, KOTOPbIe BEPHBI IDH YKa3aHHBIX YCJIOBUSIX.

1) He 6osee 50 uyesioBeK u3 3TOH (PUPMBI 3HAIOT U MOPTY-
raJbCKHWI, U PPAHIY3CKUHN ABBIKH.

2) Her H¥ 0oZHOrO yejiIOBEeKa B 9TOH (pUpPMe, 3HAIOIIErO U
MOPTYTaJbCKUH, U PPAHIIY3CKUN A3BIKH.

3) B dupme N xoTs Obl NATH Y€JI0BEK 3HAIOT ¥ HOPTYTAb-
CKHUH, U ppaHIly3CKUH A3LIKH.

4) Ecnu uyenoBex ©u3 9TOH (PUPMBI 3HAET IMOPTYraJbCKUIH
SI3BIK, TO OH 3HAET ¥ OPaHIIy3CKUIA.

B orBeTe 3anuninte HoMepa BHIOPAHHBIX YTBEPKICHUU 6e3
npo6esioB, 3aNATHIX ¥ APYTUX JOMOJHUTEILHLIX CHMBOJIOB.

Omeem: .

Haiiqure yeTHOEe NATH3HAYHOE HATYPAJIbHOE YHCJIO, CyMMa
nu@p KOTOPOTo paBHA UX IPOM3BeNeHUIO. B oTBeTe yra)ku-
Te KaKoe-HUOY b OJHO TAKOEe YHCJIO.

Omeem.: .

Bo Bcex mogbesnax AoMa OQUHAKOBOE UHMCJIO 3TaMkeil, U Ha Bcex
3TAXKaX OJAMHAKOBOE YHCJO KBapTHP. I1pu 3TOM Um0 sTaxein
B foMe 0oJIbllle YMCJIa KBAPTHUD HA JTa)Ke, YHUCJI0 KBAapPTUP HA
aTax<e OoJIbIlle YMCJA NOABE3N0B, a YHCJIO IIOA'be3J0B 00Jb-
mie ogHoro. CKOJILKO 3Taskeii B foMe, ecJid Bcero B HeM 357
KBapTup?

Omeem: .

B COOTBETCTBUAN C MHCTPYKLMEN 110 BbIMOIHEHWNIO PAabOThI.

He 3abyagbte nepeHectu Bce oTBeThl B OnaHk orBetoB Ne 1
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BAPUAHT 3

. (5 3] 2
Ham[n're 3HAUYE€HHE BhIDAXKEHNA | — — — .
7 7) 21

Omeem:

. 27
Hajigure 3HaueHMe BoIpaykeHusa 2° o

Omeem: .

Yuco noceTuTe el caiiTa yBeJNYMIOCH 3a MecsAI] BTpoe. Ha
CKOJILKO IIPOLIEHTOB YBEJNUHUJIOCH UHCJIO TOCETATENIeN cauTa
34 9TOT MecHAIL,?

Omeem: .

II101maab IOBEPXHOCTH IIPAMOYTOJBHOTO ITapajesenunesa
¢ pebpamum a, b u ¢ BbIUHCAAeETCA 110 (Qopmye
S= 2(ab+ac+bc) . Haiigure nyomaas NOBEPXHOCTH NIPAMO-

YroJIbHOTO IapaJjuiesenumnesna ¢ peébpamu 3, 4 u 6.

Omeem: .
4/48
J3

Haitqute sHaueHUe BhIpAXKEHNA

Omeaem: .

B cpenneM 3a geHb BO BpeMsi KOH(PEDPEHIIMH PACXOLYETCs
90 nakeTuxoB uas. Koudepenuusa guaurcsa 7 gaeif. B nauke
yasa 100 nakeruxoB. Kakoro HauMeHbIIIEro KOJHUUYECTBA Ma-
YeK Uasi XBATUT HA BCe JHU KOHQEepeHuu?

Omeem:

PemuTe ypaBHeHUe X2 = 4.

Ecnu ypaBHeHUe uMeeT 6ojiee OJHOIO KOPDHHA, B OTBETE yKa-
JKUTE MEHBIITUH U3 HUX.
Omeem:

Ha nnase yxasaHo, 4TOo INpPAMOYIoJbHAd KOMHATA HMeEET
miomanb 16,3 kB. M. TouHble M3MepeHUA IIOKA3aJIH, UTO
II¥MpPHUHA KOMHAThI paBHa 3,2 M, a AauHa 5 M. Ha ckoibKO
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10.

11.

272

KBaJApaTHBIX METPOB ILJIOINAAbL KOMHATHI OTJHUYAETCH OT
3HayYeHusd, YKa3aHHOTO Ha miaHe?

5m

3,2M

Omaem:

YcTaHOBHTE COOTBETCTBHE MeXKIY BeJHYHHAMHU M HX BO3-
MO>KHBIMM 3HAUEHUSIMU: K Ka)XKIOMy B3JIEMEHTY TIepBOTO
cToJIONa 1moaAdepuTe COOTBETCTBYIOIUMA DJIEMEHT U3 BTOPOTO
cToJIOIA.

BEJIMYUHBI 3HAYEHUA
A) BricoTa UcaaxkueBckoro cobopa 1) 102 m
B Cankrt-IleTepbypre 2) 2,8m
B) mauna pexu O6u 3) 54cm
B) panHa Tesa KOLIKH 4) 3650 km

I') BbICOTa ITOTOJIKA B KOMHATe

B Tabaune mon xKaxmoii 6YKBOI, COOTBETCTBYIOIIEH BeJsH-
YHHe, YKaKuTe HoMep ee BO3MOMKHOT0 3HAUYEHHU .

A b B r

Omasem:

Y 6abymku 25 vamek: 5 ¢ KpaCHBIMHU LiBETAMH, OCTAJIBHBIE
c cunnmu. BalyinKa HaJgrBaeT 4ail B c1ydaiHO BeIOpaHHYIO
vamky. HaitiuTe BepoATHOCTH TOTO, UTO ATO OyJeT yamika
CHUHUMHU IIBETaAMHU.

Omeem: .

B COPEBHOBAHUAX 10 METAaHHUIO MOJIOTA YYaCTHUKH IIOKa3a-
JIN CJIeAYIoIIve pe3yJJabTaThl.



PeaynbTaT NONBITKH, M
CnoprcMeH
I 1I III v A" VI
JlaniteB 55,5 54,5 55 53,5 54 52
MoHaxkuH 52,5 53 51,5 56 55,5 55
Taub 53,5 54 54,5 54 54,5 52
OBcoB 52,5 52 52,5 51,5 53 52

MecTa pacnpeesIloTCa MO pe3yJibTaTaM Jyulileil IONbITKHU
KaXJOoro CIIOPTCMEHa: 4YeM JaJjibllie OH METHYJI MOJIOT, TeM
Jydiie.

Kaxkoe mecTo 3aus cuoprcmel JlanteB?

Omeem: .

12. H=aTepHeT-npoBaiijep npeajaraeT Tpu TapudHLIX IIaHAa.
Tapudublil 1an AGoHeHTCKAas m1aTa IInarta 3a Tpadmk
ITnau «0» Her 2,5 py6. 3a 1 MOaiir
550 py6. 3a 500 Mb6aitT 2 py6. 3a 1 M6aiT
IInan «500» . .
TpadUKa B Mecsly cBepx 500 M6aiiT
700 py6. 3a 800 MoaiiT 1,5 py6. 3a 1 MbaiiT
ITnaun «800» }
TpaduKa B MecHly, cBepx 300 MobaiiT
ITonb3oBaTesb mpefpmosaraer, 4To €ro TpadUK COCTABUT
600 Mo6aiiT B MecsIl, H HCXOIA U3 3TOr0 BEIOMpaeT HauboJee
JeineBbI TapudHbIH aaH. CKOJbKO pyOJiell Jo/KeH OyneT
3anJaTUTh DOJb30BaTe b 32 MECAL, €CJIH ero Tpaduk geiicT-
BHUTeJIbHO OyzeT paBed 600 M6aiiT?
Omeem:
13. K npaBuJIbHOW TpeyroJnLHOH NpH3Me CO CTO-

POHO}1 ocHOBaHuA 1 NpPUKJEWJIH TPABUIBHYIO
TpPeyroJIbHYI0 nupamMuay ¢ peépom 1 tak, 4ro
OCHOBaHHuA coBlaju. CKOJLKO rpaHeli y moay-
YUBIIIEroCA MHOTOTDAHHHKA (HEBUAUMBIE peb-
pa Ha PUCYHKe He M300pakeHbl)?

Omeem:
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Ha rpacduke nsobpakena 3aBUCUMOCTDb KPYTSAIIIEr0 MOMEHTa
JBHUTaTeJIs1 OT 4ucJja 000pOTOB B MUHYTY. Ha ropusoHTanbHON
OCH OTMeUYeHO YHCJI0 000POTOB B MHUHYTY, Ha BEPTUKAaJbLHOM
ocH — KpyTaumuii MomenT B H * M.
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ITonb3ysick rpa@uKOM, MOCTABLETE B COOTBETCTBUE KAMKAOMY
WHTEPBaJy YHcjJa O0OPOTOB B MHHYTY XapaKTEePHCTHKY

KPpyTAlllero MOMeHTaA.

HWHTEPBAJIBI

A) 0-1000 06./MuH.

B) 1500-2000 06./MuH.
B) 3000-4000 06./MuH.
I') 4000-6000 06./MuH.

XAPAKTEPUCTHUKHU

1) npM yBeJMUEeHHUH YHCJIa
000pOTOB KPYTAIINI MO-
MEHT He MeHSIeTCA

2) KpyTsAnuii MOMEHT He Ipe-
pumaer 20 H - M Ha BceMm
HHTepBajIe

3) mpu yBeJIMUEHHUH YHUCJIa
000pOTOB CaMBbIi OBLICTPBINA

. POCT KPYTHAIEr0o MOMEHTa

4) npu yBeJIUUYEHHUHU YHUCIaA
060pOTOB KPYTALIUN MO-
MEHT HajaeT

B Tabanne mox ka0 6YKBOM YKaXKUTe COOTBETCTBYIONUH

HOMep.

Omeem:

A




15.

16.

17.

18.

B rpanenun ABCD ussectHo, uto AB = CD, /BDA = 54° u
£BDC = 23°. Haitnute yron ABD. Orser gaiire B rpagycax.
B C

A D
Omeem:

IMaubl ABa KOHyca. Paguyc OCHOBAHMSA WM BBHICOTA IIEPBOIO
KOHYCAa PaBHBI COOTBETCTBEHHO 3 U 2, a BToporo — 2 u 3. Bo
CKOJIBKO pa3 06'eM IIepBOro KOHyca GoJbIle 060beMa BTOporo?

A

Kaxgomy w#3 ueThIipex HepaBeHCTB B JIEBOM CTOJIOIe
COOTBETCTBYET OJHO M3 pellleHHuil B IIpaBoM cToJabIe.
YcTaHOBUTE COOTBETCTBHE MEXKAY HepaBeHCTBAMH U MX
peleHuAMH.

Omeem:

HEPABEHCTBA PEIITEHUSA
A) (x-3)(x-5)>0 1) 3<x<5b
B) log,(x-3)<1 2) x<3umx>5
B) x—52<0 3) x>3
(x-3)
I 57x+1<élg 4) x<3umu3d<x<Hh

Brnumure B NpHUBeAEHHYIO B OTBEeTe TAOJHUIY IIOA KAMA0N
6yKBOH COOTBETCTBYIOIU I PEILIEHHIO HOMED.

A B B T

Omeem:

Cpenu Tex, KTo 3apeructpupoBaH B «BKonTakxTte», ecTs
MIKOJBbHUKYN U3 TBepu. Cpeau HIKOIbHUKOB u3 TBepu ecTh
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19.

20.

Te, KTO 3aperucTpupoBaH B «OJHOKJIacCHUKaX». Beibepure

YTBEDXKJEHHUS, KOTOPbIe BEPHbI IPH YKA3aHHBIX YCJIOBUSAX.

1) Cpeau mKoMbHUKOB U3 TBepH HeT Tex, KTO 3aperucTpu-
poBaH B «BKouTakTe».

2) Bce mkosbHuKM u3 TBepu He 3aperuCTPUPOBAHBLI HU B
«BKonTakTe», H1 B « OJHOKJIACCHHUKAX » .

3) XoTa Obl OAMH M3 moJb3oBareseill «OJHOKJIACCHUKOB»
SIBJIAETCS MIKOJbHUKOM 13 TBepH.

4) Cpeau mIKONBHUKOB U3 TBepu ecTh Te, KTO 3aperucTpu-
poBal B «BKoHTakTe».

B orBeTe 3anmuinnTe HoMepa BhIOPAHHBIX YTBEPIKIEeHHU Oe3
IpobesoB, 3aNATHIX U APYTUX NOMOJHUTEJbHBIX CHMBOJIOB.

Omsem: .

Haiizute naTusHauHoe YMCJI0, KpaTHoe 15, mio0bie ABe CoO-
cegHue MUGPbI KOTOPOro oTJanyaioTca Ha 3. B orBeTe yka-
JKUTe KaKoe-HUOYAb OJHO TaKOe YHCJIO.

Omeem: .

Cama npursacui IleTio B rocTH, cKa3as, YTO KHUBET B BOCh-
MOM noanesie B KkBaptupe Nt 468, a srtak ckasaTh 3a0bLa.
Iomo#insa k gomy, IleTss oOHapy XU, YTO AOM ABEHAAIIATH-
staskHbIH, Ha kakoM sTaxke :xuBet Cama? (Ha Bcex sTaxkax
YUCJO0 KBAapTHUP OJWHAKOBO, HyMepallus KBapTUpP B AoMe
HaUYHHAETCA C eJUHHUIIBI.)

Omeem.: .

He 3abygbTe nepeHectu Bce oTBeThl B 6naHk otsetoB N 1

B COOTBETCTBNN C MHCTDyKLlME‘ﬁ MO BbINOJ/IHEeHNIO DaéOTbl.
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BAPHUAHT 4

Haiigute 3HaueHue BhIpaxkeHud 13: (% +g) .

7
Omeem: .

Haiinure 3HaueHUe BLHIpaXKeHUA 2 -(—1)3+5-(—1)4 .

Omeem: .

Ha mocT mpexcezaTesisi IMIKOJBLHOTO COBeTa IIPETEeHI0BAJIH
IBa KaHAUAaTa. B rojocoBaHuM IPMHAIN yyacTue 99 yeJio-
BeK. 'osloca Meskay KaHAMAATAMU pacCIpefeJuIUCh B OTHO-
weHun 2:7, CKOJILKO I'oJI0COB IIOJYUHII T00e U Te b ?

Omeem: .

Ilnomians Tpanenuu BulunucaAeTcd mo gopmyae S =a—2+—ll- ,

rge a u b — AJIMHBI OCHOBAHMWH Tpameiuu, I — ee BLICOTA.
ITonb3ysack 3Toit ¢opmysoi, HalauTe IJIOWIAAL S, €cju
a=3,b=8uh=44.

Omeem: .

3-v5-6
v2:-15

HaiiguTe 3HaYeHNE BLIPpAXKEHUA

Omeem: .

ITo pacrnucanuio mnoesn Camapa—Bosarorpas ornpasnsercd B
7:58, a npubbiBaer B 2:58 Ha cieayiolMil AeHb (BpeMs MocC-
KoBCKoOe). CKOJIbKO 4acoB COIVIACHO PAaCIIMCAHMIO T10e3] Ha-
XOAUTCA B IIyTU?

Omeaem: .

HaiinuTe Kopeus ypasHeHus 14 -5x =3.

Omeem: .
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278

JdauHbIi yuacTOK HMeeT (OPMY NPAMOYTOJBHUKA CO CTOPO-
Hamu 25 M u 30 M. X03AMH OTTOPOAUJ HA YUYacTKe KBaJpaT-
HBIH BOJILEDP CO CTOpPOHOM 15 M (cM. puc.). Haiigure niomans
ocraBmieiica yacTu yuacTka. OTBer galiTe B KBaApaTHBIX
MeTpax.

15 ™
25 M

30 m
Omeem: .

¥YcTaHOBHUTE COOTBETCTBHE MEXKAY BEJIUYMHAMHU U HX BO3-
MOXXHBIMH 3HAYEHHUAMH: K KaXKJIOMYy 3JIEMEHTY TIepPBOTO
cToJ1611a TTIoA0EPUTE COOTBETCTBYIOIIUI 3JIeMEHT U3 BTOPOTO
cTosbia.

BEJIMYMHBLI 3HAYEHUA

A) nnomaab TeTpagHOTo JUCTA 1) 2511 kB. KM

B) miomiaaes IHCbMEHHOIO CTOJIA 2) 162kB. M

B) naomaas ropoga MocKBbI 3) 1,2kB. M

I') nnouiane BoseitboIbHOR IIO- 4) 600 kB. c™m
magKu

B rabaune mox kakmoit OYKBOM, COOTBETCTBYIOLIEH BeJIU-
YUHe, YKaXKHUTe HOMED ee BO3MOYKHOT'O 3HaUeHU .

A B B T

Omeaem:

B copeBHOBaHMAX IO TOJKAHHIO sipa YYaCTBYIOT 6 crioprcMme-
HOB u3 Beyurobputranuu, 3 cnoprcMeHa u3 Ppannuu, 6
crnoprceMenoB u3 'epmanuu n 10 — u3 Uranun. Ilopagok, B
KOTOPOM BBICTYIAIOT CIIOPTCMEHbI, oupeneisercd xpebuem.
HaiifuTe BepOATHOCTS TOTO, YTO CIIOPTCMEH, BHICTYIIAIOIIM it
MOCJIEHUM, OKakeTcA u3 Ppannuu.

Omeem.: .




11. B rabumne noxkasaHO pacmpejfiejieHHe Medajed HA 3MMHHX
Onumnuiickux urpax B Couu cpeiu cTpaH, 3aHSBIIUX Iep-
BeIe 10 MeCT IO KOJIMYECTBY 30JI0THIX MeAaJiel.
MecTo Crpana Menanm v
30JI0ThIE | cepebpsiHble | OPOH30BLIE |BCETO
1 Poccusa 13 11 9 33
2 Hopserus 11 5 10 26
3 Kanaga 10 10 5 25
4 CIIA 9 7 12 28
5 Hugepaauabl 8 7 9 24
6 I'epmanus 8 6 5 19
7 HIseiinapus 6 3 2 11
8 Benopyccus 5 0 1 6
9 ABcTpusa 4 8 5 17
10 ®dpannusa 4 4 7 15
Onpegennure ¢ MOMOLIBIO TAGJHUIBI, CKOJIBKO CepPeOPAHBIX
MeJaJiel y CTpaHbl, 3aHABIIEH BTOPOE MECTO IO YUCTY 30JI10-
TBIX MeJaJiei.
Omeem:
12. KiaumeHT X0o4YeT apeHAOBATh aBTOMOOMJIb HA CYTKU AJA IIO-

e3IKH npoTaKeHHocThIo 600 kM. B Tabsnue npuBeieHBI Xa-
PaKTEPHUCTHUKH TPeX aBTOMOOHJIEH U CTOMMOCTD UX apeHAHI.

Astomobunp | Tomauso

Pacxoa TonsuBa | ApeHIHAs ILaTa
(nua 100 kM) | (py6.3al cyTkn)

A JusenbHoe 8 3850
b BeHnsun 9 3300
B Taz 15 3300

IloMmumo apeHABI, KJHEHT 00A3aH OILJIATUTH TOILJIWBO [JIS
aBTOMOOUIIS Ha BCIO moe3aky. lleHa au3esbHOrO TOMIMBA —
25 pyOseit 3a uTp, 6eHsuna — 35 pybJeit 3a auTp, rasa —
20 pyoneit 3a sutp. CKonbKo pyOseil 3allIaTUT KJIHEHT 3a
apeHJy U TOILINBO, €CJIH BbIOEPET CaMbIii ellTeBbIil BapHaHT?

Omeem:
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13.

14.

280

OT nmepeBAHHOro KyOMKa OTHMJIHWJIM BCE €ro BEePIINHEI
(cM. puc.). CKOJBKO rpaHeil y HMOJYUHUBIIETOCS MHOTOT'DaH-
HUKa (HeBUAUMEIE pebpa Ha PUCYHKe He H300pasKeHbl)?

Omeem:

Ha rpaduke nzobpaskeHa 3aBUCMMOCTb CKOPOCTH IBUKEHUSA
JIETKOBOro aBToMOOMIA OoT BpeMeHU. Ha BepTHMKaJIbHOI ocH
OTMeYeHa CKOPOCTH JIETKOBOTO aBTOMOOMJIA B KM/4, Ha To-
PHU30HTAJILHOMH — BpeMS B CEKYHIaX, IPOLIEAIIee C Hauaja
JIBHUKEHUS aBTOMOOHJISA.

80 :
Ir 1 i 1 — S

60 -
40

20 /i \ ; / 5
| \ / ﬁ

0 . : - i -

0 15 30 45 60 75 90 105 120 135 150

ITonws3ysick rpaukom, mocTaBbTe B COOTBETCTBHE KaKAOMY
MHTEDPBAJIY BPEMEHM XapaKTePHUCTHKY ABUMKEHUSA aBTOMO-
OuJIg HA 9TOM MHTEpBAaJe.

HUHTEPBAJIBI BPEMEHUU XAPAKTEPUCTUKU

A) 30-60c 1) ckopocThk aBTOMOGMISA
B) 60-90¢ MIOCTOSHHO YMEHBbIIAJNACh
B) 90-120c 2) CcKOpOCTH aBTOMOOHUISA
I') 120-150¢ JOCTUIJIAa MAKCUMyMa 3a

BCe BpeM$ JABHIKEHUA

3) aBTOMOOMJIb HE YBEJIUYHU-
BaJI CKOPOCTH Ha BCeM
HHTEepBaJe 1 HEKOTOpOoe
BpeMs eXaJl C IIOCTOSIH-
HO¥! CKOPOCTBIO

4) aBTOMOOMJIBb CHEJAJ OC-
TaHOBKY Ha 15 cexyHI



15.

16.

17.

B Tabaune nox xakaok 6YKBOM YKaXKKMTe COOTBETCTBYIOIIHIA
HOMED.

A B B T

Omeem:

B Tpeyronsuuxke ABC mnposeaeHa 6uccekTpuca AL, yroxu
ALC pasen 86°, yron ABC pasen 73°. Haiiqure yroa ACB.
OrBer faiiTe B rpagycax.

B

Omeaem:

Oo0BeM KoHyca paBeH 247, a ero BbeicoTa paBHa 8. Haiigure
paguyc OCHOBaHUA KOHYCA.

Omeem.:

KasxoMy U3 YeTbIpeX YHCeJI B JEBOM CTOJI6IE COOTBETCTBY-
eT OTpe30K, KOTOPOMY OHO IPHHAMJIEIKHUT. Y CTAHOBUTE CO-
OTBETCTBHE MEKAY YHCJIAMH U OTPEe3KaMH U3 IMIPaBOTO
croJyoua.

YUCJIA OTPE3KHA

A) log,35 1) [1;2]

B) V13 2) [2; 3]

B) 0,39 3) [3;4]

I Z 4) [5; 6]
4

BrnumnivTe B NpMBeAeHHYIO B OTBeTe TaOJMHIY IOJ KayKAO0MH
OyKBOI COOTBETCTBYIOLIMI OTPE3KY HOMED.

A B B T

Omeaem:
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18.

19.

20.

Hexotopeie corpyaunku ¢upmsel getom 2014 roga otabixa-
au B Kpeimy, a HeKoTopsle — B Coun. Bece coTpyanHuku, Ko-
TOpBIe OTAbIXanu B Couu, He oTabixanu B Kpeimy. Bribepure
YTBEPKIEHU, KOTODbIe BEPHBI TIPH YKA3aHHBIX YCJIOBHUAX.

1) Ecxau corpyauuxk atoit dupmsl gerom 2014 roga oTabIxat
B Kpeimy, To o oTabixan u B Coun.

2) Kaxaplit cOTpyaHUK 3TOH MUPMBI OTABIXAJ JeToM 2014
roza B Kprimy.

3) Cpeau cOTpyIHMKOB 3TOM (UPMBbI, KOTOphLIE He OTAbLIXA-
an B Coun gerom 2014 roza, ecTs X0Ts ObI OLHH, KOTO-
pbIii oTabIxas B Kpeimy.

4) Het HM OgHOTO COTPYAHHUKA 3TOM (PHPMBI, KOTOPBLI Je-
ToM 2014 roga otabsixas 1 B Kpeimy, u B Coun.

B oTBere zanuinuTe HOMepa BBIOPAHHBIX YTBEPKAECHUN Ge3
npobesioB, 3aNATHIX U APYTHX NOIOJHUTEIbHBIX CHMBOJIOB.

Omeaem.: .

Haiigure TpexsHauHoe HaTypajJbHOE YHCJO, Oosbliee 650,
HO MeHbItee 800, KOTOpOe AENIUTCA HA KAXKAYIO CBOIO Py
¥ Bce UUMPHI KOTOPOrO PA3JHYHBLI X He PaBHBLI HYJIO. B oT-
BeTe YKaKHTe KaKkoe-HHUOGYIb OJHO TAKOe YHCJIO.

Omaem.: .

B kopsune gexkut 30 rpuboB: pbIXKUKH U rpy3au. MaBecTHO,
4yTo cpegu Jawbbix 12 rpub6oB nMeercA XOTS ObI OAUH pbI-
KUK, a cpeau Jio0bix 20 rpuboB — xoTA ObI OAUH I'DY3Ib.
CKOJIBKO PBI)KHMKOB B KOp3uHe?

Omaem: .

He 3abyaste nepeHectn Bce orsetsl B 6aank orseros Ne 1

B COOTBETCTBUMN C MHCTPYKLNEN MO BLINONHEHUIO PabOThI.
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BAPHUAHT 5

Haiinure 3HaueHne Buipaskenud 1,56:1,3-0,4 .

Omeem: .

Haiizure 3HaueHMe BeIpaxkeHuda 4-2°+3-2%.

Omeem: .

TocJie yIeHKHM TejeBH30pa €ro HoBas ueHa cocraBuia 0,52
oT cTapoii neubl. Ha CKOJIBKO NPOIEHTOB YMEHBIIINJIACH Iie-
HAa TEeJeBM30pa B pe3yJbTaTe YIeHKu?

Omsem:

IlepeBecTu TemmepaTtypy u3 mkrajbl PapeHreiiTa B IIKaJIY
Ilesbcusa mo3BoJsieT (GopMyJia tczg(tF—32), rge t, —

TeMHIeparypa B rpagycax mno mkanue lleascus, {, — Temie-

paTtypa B rpagycax mo mgane @apenreiita. CKOJIBKHUM rpa-
aycam mo mkane Ileascusa coorBercTByer 50 rpagycos Io
mkaJje Papenreiita?

Omesem: .

Haiianre 3HaueHHUE BLIPAXKEHUA :73—\[6 \/54 .

Omeem: .

B My)>XCKOM OOLIEXHUTHM HMHCTHTYTA B KaXJ[0Od KOMHAaTe
MOXKHO IIOCEJINThL He OoJiee 4eThIpex uesoBek. Kakoe Hau-
MeHbIlee KOJHUUYECTBO KOMHAT HYXXHO IJas mocemenus 81
MHOTOPOJHEro cTyAeHTa?

Omsem: .

Haiigure KopeHb ypaBHeHus log, (2x-5)=2.

Omsem: .

283



10.

11.

284

Cron6 moamupaeTr JOEeTCKYI0 TOpKy IocepeaunHe. Haiinute
BbicOoTy [ aToro crosba, ecau BbicoTa B rOopKU paBHa 4,2 M.
OrtBer faiiTe B MeTpax.

Omeem: .

YcTaHOBHUTE COOTBETCTBHE MEXKAY BeIHUHHAMM H HUX BO3-
MOXKHBIMHA 3HAYEHHAMHU: K KaKIOMY B9IJIEMEHTY IIepBOro
cTos011a moabepHUTe COOTBETCTBYIOIIHNKM 3JIeMEHT U3 BTOPOTO
cToabia.

BEJINYUHBI 3HAYEHUA
A) Macca KYXOHHOI'O XOJIOAUJIBHUKA 1) 3500r

B) macca xapaugamia 2) 38 kr

B) macca HOBOPOXKAEHHOTO peGeHKa 3) 15r

T') macca rpamBas 4) 17

B Tabauie mona xakmoit 6yKBOil, COOTBETCTBYIOIEH BeJIH-
YHHe, YKaKUTe HoOMep ee BO3MOKHOT'0 3HAYEeHHU .

A b B T

Omeem.:

Ha rapeike Jie’kaT OZMHAKOBbIe Ha BUJ IIMPOXKKH: 4 ¢ MsA-
coM, 9 ¢ Kamycroit 1 3 ¢ BuinHe#. ITers Hayrasa BoiGupaer
OIWH NMUPOKOK. HaliiuTe BEepOATHOCTH TOrO, YTO 3TOT IIH-
POKOK OKaKeTCs C MSCOM.

Omeem: .

Ha guarpamMmme >KUPHBLIMM TOUKAMM I0Ka3aHa meHa cepebpa,
ycranoBjeHHasa Llentpo6ankom P® Bo Bce paGoume OHU B
oxTabpe 2009 roga. ITo ropusoHTa U yKa3bIBAIOTCH YUCJIa
MecsAIla, 10 BepTUKAIN — IeHa cepebpa B py6Jsfx 3a rpaMm.
1A HATJIAZHOCTH >KHUPHble TOUKHM Ha PHUCYHKE COeJUHEeHBI
JUHHEH.



12.

13.
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OmnpezgesuTe 0 JUarpaMMe HaMMEHBIIIYIO IleHY cepebpa B Ie-
puon ¢ 9 mo 22 okTsabps. OTeeT gaiiTe B pyG/Isix 3a rpaMM.

Omeem. .

IIpu cTpouTtenscTBe JoMa GHUPMA HCIIOJIL3YeT OAUH U3 TUIIOB
dyHmamMeHTa: OeTOHHBIH WaM NeHOOJMOuUHBIH. ua dyHzaa-
MeHTa M3 IIeHOOJOKOB HeobxoauMo 3 Kybomerpa meHo0JI0-
KOB U 3 MeIllKa lieMeHTa. [[1a 6eTOHHOro GyHaaMeHTa Heob-
xoauMo 6 TOHH 1eOHa u 15 memkos LemeHTa. Kyb6omerp
neHo6s0K0B cTouT 2700 pybaeii, mebens crout 800 pybieit
3a TOHHY, a MeloOK lLeMmeHTa crour 280 py6ueii. CKOJIbKO
pyOJieit 6yaeT CTOUTH MaTepHat A G@YHAAMEHTAa, €CJIU BBI-
6paTh HauboJee AenIeBblil BADUAHT?

Omeem:

ILnockocTs, mpoxongamasn yepes Touku A, B u C (cM. puc.),
pa3buBaeT IPAaBUJIBHYIO TPEYTrOJbHYIO IPU3MY Ha OBa MHO-
rorpasHuKa. CKOJILKO BepIIUH Yy MOJYYHUBIIETroCsS MHOTO-
IpaHHHUKA C MEHBIIIMM YUCJIOM I'PaHe ?

<4

C

Omeem: .
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14.

Ha numarpamme ToukaMu nokasaHsl 06beMbI MECAUHBIX IIPO-

JaK X0JIOAUJIBHUKOB B MarasmHe ObITOBOH TexHUKH. I1o ro-
PH30HTAJIMN YKa3bIBAIOTCSA MECHIIbI, 10 BEPTHKAJIHN — KOJIH-

YeCTBO IIPOAJAHHBIX XOJOXHUJBHUKOB.
TOYKH COeANHEHbI JUHUEeH.

Ona HarasgHOCTH

700
600

500

400

300

200

100

0

AHB Q)eB Map anp Mail HIOH HI0J aBr' CEH OKT HOA AEK

ITonpaysice AuarpamMmoii, IIOCTaBbTE B COOTBETCTBHUE KaXK-
JOMY K3 VKA3aHHBLIX IIEPHOJOB BPEeMEHH XapaKTEePHCTHKY

Ipogax XOJOAUJIBbHHUKOB.

ITEPUO1BI BPEMEHU
A) aaBapb—MapT

B) anpeab—uioHB

B) uions—ceHTAOPH

I') okTabps—nexabpsb

286

XAPAKTEPUCTUKN

1)

2)

B IIEPBBIN ¥ BTOPO# MecHAL]
nepuoga ObLJI0 IIPOJAAHO OAH-
HaKO0BOE KOJIMYECTBO XOJIO-
IHUJILHUKOB

caMoe Me/JJIeHHOEe YMeHbIIIe-
HHeE eXeMeCAYHOro ob’beMa
mpomax

3) exkeMecsUHBIN 00bEM IIPOJAXK

4)

BeIpoc Ha 200 xosioguIbHA-~
KOB 3a OUH MECSI]
e)KeMeCHAUYHBIN 00'bEM IIPO-
JaK yMeHbIIHJICA GoJtee ueM
Ha 200 X0JI0gUILHUKOB 3a
BeCh MEePHO[I



15.

16.

17.

B Tabamuiie noa Kaxaoi 6yKBoil yKaKUTe COOTBETCTBYIOLIMI
HOMED.

A B B r

Omeem.:

B tpeyroasuuke ABC yrox C paeer 90°, AB =15, sinA =0,6.
Haitnure AC.
B

Omeem.:

Paauyc ocHoBaHuA muauHApa paBeH 20, a ero obpasyromias
paBHa 8. CeueHme, ImapajljieIbHOE OCH LMJINHADA, YAAJIEHO
OT Hee Ha pacCTOsiHHe, paBHoe 12. HalinuTe miomans 3TOro
ceueHud.

Omeem:

Ha kxoopauHaTHO! IIpPsiMOIl OTMEUYEHBI YMCJIO /1 U TOYKU A,
B,CuD.

A B , C D

-1 0 1 2 3 4 5

Kaxxgoif Touke COOTBETCTBYeT OLHO H3 UYHCE] B ITIPABOM
cTosibue. YCTaHOBHUTE COOTBETCTBHE MEXKJY YKA3aHHBIMHU
TOYK&MHU 1 YHUCJIaMHU.

TOYKU YUCIIA

A 1) m?

B 2) 6-m

C 3) 2

D m
4) m-1
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18.

19.

20.

BnuinuTe B IPUBEJEHHYIO B OTBeTe TaGJMIly IO KasKIOH
6YKBOIT COOTBETCTBYIOIIUI YKCIY HOMED.

A B C D

Omeem:

Ilepen Bose#16OJBLHBEIM TYPHHUPOM H3MEPHJIH POCT HUI'POKOB
BoJIeii6obHON KoMaHAB! ropojga N. Okasanoch, UTO poCT
KaXXJ0ro 13 BoJIeib0JIMcTOB 3TOM KoMaHAb!I 6oasiue 190 cMm
u MeHbIre 210 cm. Boifepure yTBep:KIoeHUsd, KOTOPLIE Bep-
HBI IIPH YKA3aHHBIX YCJIOBUSIX.

1) B BoseitbosbHOM KoMaHge ropoga N 06s3aTeIbHO €CTh
HUI'POK, POCT KOTOpOoro paBeH 220 cM.

2) Poct namoboro BoseiibosucTa 3TOM KOMAaHALI MEHBIIE
210 cm.

3) Pasuuna B pocre moOBbIX ABYX HI'DOKOB BOJIEHGOJILHOM
xKoMaHAbI ropoaa N cocrasiser 6oiee 20 cm.

4) B BoseiibonbHOIT KoMaHzAe ropofa N HeT HI'DOKOB C poc-
ToM 189 cm.

B oTBere sanumuTe HOMepa BBIOPAHHBIX yTBEDPXKAeHUI Ge3
npo6esIioB, 3aNATHIX U APYTHUX AOTOJHUTEIbHBIX CHUMBOJIOB.

Omeem: .

Halinute ueTbIpex3HauyHOe UMCJIO, KpaTHoe 24, mpousBene-
Hue nudp Koroporo paBHO 16. B oTBere ykakuTe Kakoe-
HUOYIb OJHO TaKOe YHCJIO.

Omaem: .

Ha moBepxHocTH Ty106yca doMacTepoM npoBeneHb! 15 ma-
paJiesieit u 20 mepuaunanoB. Ha cKosIbKO yacTeil mpoBeaeH-
Hble JIMHWH pPase/inId IOBEPXHOCTh ryiobyca?

Mepuauag — 3To Ayra OKPYKHOCTH, coefuusAmwmas Cesep-
"I 1 FOxuBIE noaiocel. Ilapaniens — 3TO OKPYKHOCTS,
JleXKalas B IJIOCKOCTH, MapajlIeIbHOM IIJIOCKOCTH 3KBaTOpa.

Omeem:

He 3abyasTe nepeHecTtn Bce 0TBETHl B OnaHk orsetos Ne 1

B COOTBETCTBUUN C MHCTD}/KLU/IBIZ Nno BbINOJTHEeHNO paﬁOTbl.
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BAPHUAHT 6

Haiigute 3HaueHNe BLHIPaXKeHUA Tl_l .
— + _—
3 7

Omsem:

2
(0.1) 10%.

Haﬁan’re 3HaYeHHe BbIpaKeHUA 0_2 .

Omeem:

ExemecsuHasi miaaTa 3a tejedoH cocraBiaser 250 pyOueit.
B caepyiomeM roay ona yBesuuutca Ha 4% . CkoabKo pyo-
Jeit 6yJeT CoCTaBJIATL exkeMecsyHas IiaTa 3a TejedoH B
cJaenyolieMm rogy?

Omeem:

Ilnomanb 4eThIPEXYrOJbHUKA MOYKHO BBIYHMCJIUTH II0 (op-

myae S =%d1d2 sina , rae d, u d, — AJUHBI JRArOHAJIEH ye-

THIPEXYTOJbHUKA, O — YyroJ Mexxay aumaroHaniamu. Ilosb-
3yfAch 3TOiH dopmysoi, HaliguTe miowmans S, ecnu d, = 4,

d,=7,a sinazg.
7

Omeem: .

HaiinuTe 3HaueHNE BHIPAYKEHUA («/ﬁ—\/g)(\/ﬁ + \/5) .

Omeem: .

B nome, B koTopom kusBet IleTs, oguH noasedn. Ha kakaom
aTaXKe 10 ceMb KBapTHp. IleTa xuBer B KBapTHpe Ne 52, Ha
KaKoM aTaxe xusert Ileta?

Omeem:

x-5
Haiigure KopeHb ypaBHeHUA (%) =49,

Omeem:
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10.

290

KBapTupa cOCTOUT U3 KOMHAThI, KYXHHU, KOPHI0Opa U CaHY3-
Jga (cM. yeptex). Komuara nMeeT pasmepsl 4 M x 4 M, caH-
ysen — 1,5 m x 2 M, gnuna Kopujgopa 5,5 m. Haiiagure mio-
anb KYXHHU (B KBaJpaTHBIX METPax).

4 ™M

KYXHA KOMHaTa (4 M

1,5 M| ¢/y KOpHJIOp
2 M 5,0 M

Omeem: .

YcraHOBHUTE COOTBETCTBHE MeXKIY BeJIWYUMHAMU M HUX BO3-
MOXXHBIMHU 3HAUEHHAMHU: K KaKAOMY B3JIeMEHTY IepBOTO
cToa01a ToA0EepUTEe COOTBETCTBYIONI 3JIEMEHT U3 BTOPOTO
cToJIONA.

BEJIMYHNHEI 3HAYEHUA
A) o6bem xKeNnesHOOOPOKHOTO BaroHa 1) 96 n

B) o6bem makeTa pAXKeHKH 2) 0,75 1

B) o6sem Bogbr B Kacimiickom Mope 3) 90 m?

I') oObem amMKa Komoga 4) 78200 xm?

B rabaunie nox kaskaoit 6yKBoii, COOTBETCTBYIOIIEH BeJIH-
YUHE, YKaKUTe HOMep ee BOSMOYKHOT'0 SHAUEeHHU .

A B B r

Omsem.:

Ha nrunedepme ecTh TONABKO KYpPhI M I'yCH, IPHYEM KYD B 4
pasa 6Goabine, yeM ryceii. Haligure BepOATHOCTH TOro, UTO
caydyaiiHO BbIOpaHHASA Ha 3TOH (epMe NTHIA OKaKeTCHA
rycem.

Omsem.: .




11.

Ha guarpamme naobpakeH rpaduk 3HaueHUN aTMochepHO-
ro AaBJEeHUSA B HEKOTOPOM ropose 3a tpu gusa. Ilo ropuson-
TaJay yKas3aHbl JHH HeJeJH, [0 BEPTUKAIN — 3HAYEHUA aT-
Moc(hepHOTO0 JaBJeHHUs B MIJLITUMETPax PTyTHOro cToJiba.

762 , —
760
758 R -
756 .
754 v
752 | t | |
750 4 . — |

BTOPDHUK | cpena | uerBepr

OHpeJIeJII/ITe II0 AuarpaMMe HaHMMEHbIlee 3Ha4Y€HHe aTMO-
chepHOro maBjeHUs B cpely (B MUJIJIMIMETPAX PTYTHOTO
ctoJjba).

Omeem:

12. ABTOMOOHMJIBHBIH KYpHaJ OIIpeJesfeT PedTHUHT aBTOMOOH-
Jleil Ha OCHOBe NOKaaareJed 6esomacHocTH S, koMdopra C,
GyHKIMOHATBHOCTH F, KadecTBa @ u gusaiina D. Peittunr R
BBIYHCJIAETCA 110 (hopMyJIe

R= 3S+2C+2F+2Q+D.
50

B Tabianine gaHer nokasaTeJH TPEX MOJAEJIe aBTOMOOUIeH
Mogpens aB- | Besomac- DYyHKINOHAIE- .
rOMOBUL HOCTE Komdopr HOCTE Kauectso | [Iusaiu

A 1 4 5 1 1

b 1 5 3 3

B 5 3 1 4 1

Haiiaure HauBBICIINIT peHTHUHT CpeAU PeTHHIOB NIPeLCTAB-
JIEHHBIX MoJeJIeH.

Omaem.: .
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13. B 6ak, umeloniuit popmy mpsaMoi npusmel, Haauto 10 a1 Bo-
nbl. ITocse mosiHOro MOrpy’XeHUsi B BOAY AETAJINU YPOBEHb
BOJHBI B Oake yBeauuuicsa B 1,7 pasa. Haiinure o6bem gera-
au. OTBer gaiiTe B KyOGMUECKUX CAHTHUMeTpax, 3Has, YTO B
ogHoM autpe 1000 KyOuUYeCcKUX CAaHTUMETDOB.

Omeem:

14. Ha guarpamme TOYKaMy NOKAa3aHA CPEIHECYTOUHASA TeMIIe-
parypa Bo3nyxa B MockBe B ssuBape 2011 roga. ITo ropusos-
TaJH yKa3blBAlOTCA YMCJIa MecAla, 10 BepTUKaJU — TeMIle-
patypa B rpaaycax Ilenbcus. s HarJasiiHOCTH TOYKU
CcOoeJUHEHDbl JJUHUEH.

-10-
-12-
-14

e
183 5 7 9 1113 1517 19 21 23 25 27 29 31

ITosb3ysick guarpaMmmoii, IIOCTABbTE B COOTBETCTBHE KaXK-
JIOMY M3 YKA3aHHBIX IIE€PHOLOB BPeMEHU XapaKTEPUCTHKY
H3MEeHEHU sl TeEMIIePaTyPBhL.
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15.

16.

17.

I[TIEPOAbI BPEMEHU XAPAKTEPUCTUKU

A) 1-7 suBaps 1) B KoHIe nepuoja Habaoxa-
B) 8-14 snBapsa CfA POCT CPEAHECYTOUHOM

B) 15-21 auBaps TeMIlepaTypbl

I') 22-28 suBapsa 2) BO BTOpOI OJIOBHHE IIepHOja

CpelHeCcyTOUYHAs TeMIleparTy-
pa He U3MEHSAJIACH

3) cpenHecyToOYHasA TEMIlepaTypa
JOCTUIJIA MECAYHOI'O MUHU-
MyMa

4) cpegHeCyTOYHas TeMIlepaTy-
pa AOCTUIJIa MECAYHOI0 MaK-
cuMyMa

B rabuuite nox Kaxgoi 6yKBOM YKaKUTE COOTBETCTBYIOLIHUH
HOMeEP.

A b B T

Omeem:

Ha oxpyxHocTH paguyca 3 ormedeHa Touka C. OTpes3ok
AB — fgmamMeTp OKpy»xHocTH, AC = 2V5 . Haiigute BC.

C

Omeaem:

Hanb!l gBa mapa ¢ paguycamu 5 u 1. Bo cKoJIBKO pa3 o0beM
Gourslrero mapa 6oabliine 06 beMa MeHbIIEro?

Omaem:

KaxxpoMy H3 4YeTbIpeX HEPaBEHCTB B JIEBOM CTOJOIe
COOTBETCTBYeT OJHO H3 pelIeHWii B IIpaBoM CTOJOLE.
YcraHOBUTE COOTBETCTBHE MEXY HEPABEHCTBAMH H HX
pellIeHUAMUA,
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18.

19.

20.

HEPABEHCTBA PEIIEHUS

A) 0,5°<2 ‘ 1) (-oo;1]
B) 2°>2 2) [~1L;+0)
B) 0,5">2 3) [1;+)
r) 2°<2 4) (-o05-1]

Broumiure B npuBeneHHYI0 B OTBeTe TaGJIMIY IO KaxXIOH
O6YKBOI COOTBETCTBYIOIINII PEIIIEHUIO HOMED.

A b B T

Omeem.:

IlTxosa mpuobpesa CTOJ, AOCKY, MATHHUTO(POH M IIPHUHTED.
HsBecTHO, UTO IPHUHTED AOPOKEe MArHUTOGOHA, a JOCKA Je-
LIeBjle MarHuTogoHa U JellleBje cToja. BeibepuTe yTBep-
JKJEeHHUsA, KOTOPbIe BEePHBI TPH YKA3aHHBIX YCIOBUAX.

1) MarsuTtodoH Jelesie JOCKH.

2) IlpunTep u JOCKa CTOAT OZUHAKOBO.

3) TlpunTep KOpOKe JOCKH.

4) Ilocka — camas AellieBas U3 MOKYIIOK.

B oTBeTre zanmumuTe HOMepa BHIOPAHHBIX VTBEPIKICHUI 6e3
po6esioB, 3aMATHIX U APYTUX AOMOJHUTEJILHBIX CHMBOJIOB.
Omeem:

Haiigure mectusHauHoe HaTypaJbHOE YHCJIO, KOTOpPOE 3a-
nuchIBaeTCA TOJMLKO Hudpamu 1 u 2 u menurcsa Ha 72. B or-
BeTe YKAXKHUTe Kakoe-HUOYIb OJHO TaKOe YHCJIO.

Omeem: .

Criucox 3afaHuifi BUKTOPUHBI COCTOAT M3 25 BOMpocoB. 3a
KaXJbI{ IIPaBUJIbHBIM OTBET YUEHHUK ITOJy4Yasa 7 OYKOB, 34
HeIIPaBWJILHEIA OoTBeT ¢ Hero cruchiBaaun 10 ouxoB, a mnpu
oTcyTcTBUM oTBeTa AaBaiu 0 oukoB. CKOJIBKO BEPHBIX OTBE-
TOB JaJl YYeHUK, HaOpaBuimii 42 ouka, €cju U3BECTHO, 4YTO,
o KpatiHeii Mepe, OqUH pa3 OH oTub6CAa?

Omeem: .

B COOTBETCTBUUN C NHCTPYKUMNEN 10 BbINTIOJTHEHNIO p860TbI.

He 3abyabte nepeHectu Bce orBeThl B 6aaHk orseros Ne 1
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OTBETDI

OrseTtbl K rnaBam 1—9 U K cNpaBoOYHHUKY

Ne OtBer Ne OtBer
3axadu 3agadym
1 crnpasa; 21 22 HeT
2 a)7;6)11 23 16,5
3 8 24 7 yacoB
4 3 25 10
5 11 26 3
6 11,285 27 5
7 19176 28 65
8 a) 1380; 6) 833 aBTpanuii- 29 20
CKUX JoJuiapa 1 33 1eHTa 30 657
9 2314 31 3
10 384 000 32 65
11 3590 py6.eit 33 77
12 10 900 34 109
13 44,1 35 21
TPEBYETCS MYKYNHA 36 2413
BecoMm 118—-122 kr, pocTom
okoJio 180 cwm, 45—5p5 Jer, 87 4321
14 eBPOIeOUTHOM HAPYIKHO- 38 104 000
CcTH, TaJIudA He GoJbIlle 39 406
122 cMm, criocoOHBIM BECTH
aKTHUBHBIN 00pas }KU3HHU 40 750
15 £ :%(tF ~32) 41 220
16 ~40 °C =—40 °F 42 |2 memsn;6)0.8;
B) MOJKHO
18 I'pagyc llenbscus kpynHee 44 57
19 933 °C 45 1 yacTb BOZBI Ha
2 4acTu yKcyca
20 8 uacos yrpa 46 1,16 kr
21 MO3KHO 50 35 000
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N Otset Ne OtBer
3ajauu 3aJadH
54 25% 97 3
55 11 881 py6ub 98 1
59 3,75 99 -3
60 —4 100 —4
61 60,78 101 1
62 28 102 13
63 16 103 30°
64 550 111 25
65 459 112 89°, 25°
66 ~ 94 cm (938,7 MM) 114 120°
67 2340 117 69°
68 27 122 2431
69 1020 123 66
70 15 125 10,5
71 12 500 126 12,5
72 95 127 693
73 9570 128 45 m*?
74 67 195 p. 82 kom. 129 14
75 1 130 B 4 pasa
2 131 B 9 pa3
76 4 132 17 cm
3 134 3,25 (3 kr 250 1)
87 0,5 135 45
88 -0,4 136 24
89 -12 137 29,4
90 3 138 6
91 -2 139 125
92 5 142 16
93 14 146 126
94 7,5 147 1919
95 12 148 81
96 -2 149 13
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N OtBer N OTtBer
3aJa9u 3agaqu
150 22,5 a) CyILI[eCTBYeT KOIIKa, KOTOpas He
151 28 cTynaeT MATKO (MJIH: XOTs OBl OZHA
152 3 KOIIIKa He CTYINaeT MATKO);
153 180 0) Bce aHrITMYaHe — HEe OPIOHETHI (WiIn:
154 6000 Ka)XABIH aHTJIMYaHWH — He GpIloHeT;
155 36 186¢ |CPeAHM aHTIHYaH OpIOHETOB HET; HU
OQUH aHIVINYAHHUH He ABJAeTCA OpioHe-
156 6 ToM);
157 4 B) Y BCAKOI'0O KBajipaTa JUaroHaJH 1ep-
158 3 TeHIUK YJIAPHEI;
159 32 r) cyliecTByeT cobaKa, y KOTODOil HET
160 7 XBOCTa
161 13 a) CYIIeCTBYEeT MBIIIL 0€3 XBOCTA;
164 0,5 0) BO BCeX peKax BOAUTCA PhIOa;
165 4 187 |B)BCe KOIIKH MOKPLITHI IIIEPCTHIO;
T') CYIIECTBYET TPEYTOJbHUK, ¥ KOTOPO-
166 o IO eCTh HEOCTPBIN yTroJI
167 -8 188 4,6, 7
a)0,4;
171 6)-1 189 1,6, 7
172 10 a) MMHIBHH — IITHIIA HeJIeTaloIIast;
173 8 0) eCJI1 OJHO K3 CJIAra€MbBIX — HOJIBb, TO
174 16 190 |CYMMA paBHA IEPBOMY ClIaraeMoMy;
175 16 B) €CTb 00e3bsAHBI, KOTODEIE YKUBYT B 1H-
176 0,2 IWH; T') B IPAMOYTOJILHUK C HEPaBHLIMH
177 1,25 CTOPOHAMH BITUCATH OKPYKHOCTD HEJIb3A
v 178 0,7 1) CyimecTByeT TpeyTroJbHUK, BOKPYT
179 29 KOTOPOT'O HeJIb3A OIKUCATh OKPYKHOCTD.
180 -0,25 2) B m11060M Mope HaligeTca X0Ts Obl
181 -1 OMH OCTPOB.
182 1 192 3) CymecTByeT X0Tsa ObI OMHA ROI.T.‘I’Ka,
KOTOpasd He JIOOUT JIOBUTH MBIIIIEH.
183 31 4) Haitgerca cobaka, KoTopasd BUJIAET
184 35 XBOCTOM He KaKIbIi JeHb.
5) B rr060M pombe JHATOHAIN KMEIOT
185 -116

Pas3HyIO JJIHHY
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Ne Oteert Ne OTtBer
3agaumu 3agadH

193 a)4,6;0)1 242 3412

194 24 243 2413

195 13 244 1,5

196 14 246 1234

197 23 247 3

198 a)18;0)4 248 3

199 a)1,5; 6) 14 249 3

200 4 250 17

213 0,07 251 1

214 0,375 252 5

215 6 253 16

216 0,125 254 5326, 7464

217 0,037 255 HeT

218 0,013 801 =9-89;

219 0,04 256 5409 =9-601;

220 0,994 473=11-43

221 0,0288 257 HOK = 252;

222 0,392 HOI =84

223 0,6075 2. 1. 372

224 0,25 258 9’7 671

225 0,5 1.4

226 0,9604 259 15" 9

227 0,82 260 20, 8

228 0,125 9 21

229 0,032 261 35; 41 5

230 0,47 76 21 42

231 0,004 2 37

232 0,4968 262 13’ 15

233 0,48 0,75; HeBO3M.; 2,68;

263

235 1 1,55; HeBO3M.

236 1 264 32a?; 75, 16;4°®

237 5 265 24;5-x;x-5; 3

4
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Ne

Ne

OtBer OtBet
3amauu 3amauyu
266 x*+ 8x +16; 294 24
4a®-12a+9 295 10,625
267 a-b 296 39
268 1 297 60,5
1 298 4,5
269 57258 299 30
270 1;1 300 14
2 301 84
271 25 302 36
3. 5. 13 303 100
272 8’ 2" 8 304 78
273 2,-9; -2, Z; 1.2 305 144
3 306 40
274 a)x>2;6)x>9 307 118
a) x<2;6) x<-2 308 6
275 x>3 ‘gsxﬂ 309 384
283 41 310 40
284 39 311 a) maoc; 6) MUHyC;
285 32 B) MUHYC
286 83 312 1,5
287 0,125 313 -0,96
2565 s 0055 [
288 25. 72 1’5
26’ 13 316 17
289 2 317 -0,6
290 4 318 6
291 225 319 -2
292 120 320 -0,1
293 920 321 -0,5
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Ne OtBer Ne Oteer
3amaum 3amauH
\/§ -1 ez" (2x —3)
322 = 326 —
2\/5 (x —1)2
77 328 16
323 —
36 329 -3
324 15x* -21x* +4x-5 330 6
325 (2x+3)1nx+x+3+-1— 331 12

X
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OTtBeThbl K noaAroTosuTeNnbHbLIM 3a4a4amM

ANTEBPA
Ne gagaum OTBer Nt zagauun OTtBer
332 108 353 3
333 2 354 8
334 12 355 11
335 31,9 356 2413
336 36 357 1423
337 7 358 1324
338 49 359 2314
339 4 360 1234
340 8 361 3124
341 7230 362 84762; 85176; 54162
342 4780 363 63630; 69696; 63036
343 81 364 2235; 3225; 2325
344 12 365 210; 420; 840; 980
345 0,1 366 1125; 1215; 2115
346 18 367 53160; 53640
347 1 368 4
348 5 369 30
349 12 370 24
350 2,3 371 12
351 -2,9 372 5
352 5 373 22
FEOMETPUSA
Ne zamauun OTBet No zgagaun OTBeT
374 12 381 26
375 8 382 9
376 130 383 36
377 12 384 4000
378 564 385 6
379 20 386 8
380 20 387 54
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388 23 393 2
389 85 394 2
390 0,6 395 18
391 6 396 75
392 320 397 1
NPAKTUYECKASA MATEMATHKA

N zagaum OTBeT Nt zamaumn OTtBer
398 78 425 0,35
399 45 426 0,25
400 15 427 0,2
401 57 428 4
402 40 429 12
403 7830 430 2
404 28 431 200
405 205 432 753
406 24 433 18
407 17 434 2
408 5 435 13; 31
409 48 436 460
410 7 437 54 000
411 112 438 630
412 7 439 22
413 75 440 4123
414 12 441 1243
415 13 442 2134
416 1432 443 1423
417 3412 444 2413
418 4312 445 3412
419 3214 446 13
420 1324 447 14
421 3412 448 23
422 0,05 449 13
423 0,95 450 13
424 0,18 451 12
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OTtBeTbi K TPEHUPOBOYHbIM BapHaHTaM

Ne Ne 3aganus

BapHaHTa 1 2 3 4 5
1 -1 3 21 0,1 0,4
2 4 2 75 1280 24
3 3 4 200 108 16
4 21 3 77 22 3
5 0,8 88 48 10 42
6 2,1 100 260 4 12
Ne Nt gapanusa

BapHaHTa 6 7 8 9 10
1 32 000 -1 9 3214 0,04
2 81 -1 120 4312 0,65
3 7 -2 0,3; -0,3 1432 0,8
4 19 1 525 4312 0,12
5 21 7 2,1 2314 0,25
6 8 3 14 3241 0,2
Ne Ne gamanusa

BapuanTa| 11 12 13 14 15 16 17
1 6 2430 20 2134 3 32 | 2413
2 3 20 980 70 1324 84 9 1324
3 2 700 7 2314 49 1,5 | 2143
4 5 5050 14 3421 81 3 | 4321
5 16,3 | 8940 6 1324 12 256 | 3412
6 753 0,64 7000 | 2431 4 125 | 2341
Ne Nt zaganrusa

Bapuanra| 18 19 20
1 14 415650; 115650; 145650 10
2 13 11152; 11512;15112; 51112; 11222; 17

12122; 21122; 12212; 21212; 22112

3 34 63030; 63630; 69630 10
4 34 672; 728; 735; 784 19
5 24 1224;1128; 8112 320
6 34 122112; 212112; 221112 16
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Cnpasounoe uzoanue

Boicoukuii UBaH PocTHC/IaBOBHY
Amenko UBan BanepseBnuy

MATEMATHUKA
JJISI HEJTIOBUTEJIEA
IloaroroBka k EI'J

ba3oBblii ypoBeHb



