PABOYASA IPOI'PAMMA

yueOHOro npeaMera
«AJI'EBPAY
Juid 8 Kiacca OCHOBHOTO 00111ero 00pa3oBaHus

Ha 2022-2023 yue6HbIi rog

CocraBuTenb: MO yuuteneit maremMatuku COIII Ne 24




Pabouass mporpamma 1o MaTeMaTuke pazpaboTaHa B COOTBETCTBHUHU C TpeOOBaHUAMU (eiepaTbHOTO roCy1apCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa TPETHEro MOKOJIEHUSI OCHOBHOTO 00IIero 00pa3oBaHMs Ha OCHOBE JOKYMEHTOB:
1. Tlpukaz MunoOpuayku Poccuu Ne 2870t 31.02.2021 «O06 yrBepxkaeanu denepaabHOro 00pa3oBaTeIbHOTO CTaHIApTa OCHOBHOM
IIKOJIBDY;
2. OcHoBHas 00pa3oBaTelIbHAS ITPOrpaMMa 0CHOBHOTO o01iero oopazoBanuss MOAY «COIL Ne24 r. Opckay.
[IporpamMma KOHKpPETH3HUPYET COJACpKaHHWE MPEJAMETHBIX TeM 00pa30BaTEIBHOTO CTaHAApTa W JaeT paclpe/elieHHe YYeOHBIX YacoB TII0
pasgenaMm Kypca.

HHOACHUTEJBHAS 3AIITMCKA

OBHIAS XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "MATEMATHUKA"

[Ipeamer "Anrebpa" sBisercst pasnmenom kypca "Maremarnka". PaGodas mporpamma mo mpemmetry "Anrebpa" mans oOydaromuxcst 8§ KiaccoB
paspaboTtana Ha ocHoBe DenepaabHOro rocyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOIO OOIIEro 00pa3oBaHUs C YYETOM M COBPEMEHHBIX
MHUPOBBIX TpeOOBaHMM, MPEIbSBISIEMbIX K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO, W TPAJAULUNA POCCUHUCKOro 00pa3oBaHHsA, KOTOpPbIE O0ECHEeUHMBAIOT
OBJIaJICHUE KIIOYEBBIMH KOMIIETEHIUSAMH, COCTABIISIIOIIMMH OCHOBY JJisl HEMpPEpPhIBHOTO 00pa3oBaHMsI M CAMOPA3BUTHS, a TaKKe LIEJIOCTHOCTD
OOLIEKyIBTYPHOTO, JIMYHOCTHOTO M MO3HABATENILHOTO Pa3BUTHs oOydaromuxcs. B mporpamMme yuTeHbl ujen U nosiokeHus KoHuenuuu pa3BUTHS
MareMmatudeckoro ooOpasoBaHus B Poccuiickoit ®enmeparuu. B smoxy mmdpoBoil TpaHchopMmanmuu BceX cdep UYeTOBEUECKON ICATEIHHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTeMaTH4eCKOW MOATOTOBKU. YXKE B IIKOJIE MaTeMaTHKa CIIY>KUT
OTIOPHBIM MIPEIMETOM JUTSl U3YYEHHUS] CMEXHBIX TUCHUIUIMH, a MOCIIE HIKOJIbI pealbHON HEOOXO0JUMOCTHIO CTAHOBUTCS HETIPEPHIBHO € 00pa30BaHueE, 4To
TpeOyeT MOoJIHOLIEHHOM 0a30B0i 00111e00pa30BaTENbHOM MOATOTOBKH, B TOM YUCIIE U MaTEMaTHUECKOi. DTO 0OOYCIOBIEHO TEM, YTO B HAIIM JIHU PACTET
4HuCIo Mpodeccuid, CBA3aHHBIX C HEMOCPEJICTBEHHBIM NPUMEHEHHEM MaTeMaTHKu: M B cdepe SKOHOMHUKH, U B Ou3HEcCe, U B TEXHOJOTUYECKUX
o0rnacTsx, U Jaxe B ryMaHUTapHbIX cdepax. TakuM oOpa3oM, Kpyr IMIKOJIbHHUKOB, JJISi KOTOPbIX MaTéMaTHKa MOXET CTaThb 3HAYMMbIM MPEAMETOM,
pacuupsiercs.

[IpakTiyeckas MOJE3HOCTh MaTeMaTHKH OOYCIOBIieHa TeM, 4YTo €€ MpeaIMeTOM SBISIOTCA (yHIAMEHTAlbHBIE CTPYKTYpPhl HAIIEro MHpa:
MIPOCTPAHCTBEHHBIE ()OPMBI U KOJMUYECTBEHHBIE OTHOIICHHS OT MPOCTEHIIINX, YCBAUBAEMbBIX B HEMOCPEICTBEHHOM OIIBITE, O JOCTATOYHO CIIOKHBIX,
HEOOXOUMBIX [UIsI Pa3BUTHS HAy4YHBIX W TMPUKIAAHBIX uleil. be3 KOHKpETHBIX MaTeMaTUYeCKUX 3HAaHUN 3aTpyJHEHO MOHMMaHWE MPHUHIIUIIOB
YCTPOMCTBA U UCIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCHPUATHE M MHTEPIpETAIUs Pa3HOOOpa3HOH COLMaIbHOU, IKOHOMUYECKOU, TOTUTHIEC KON
uHpopmanuu, ManodheKTHBHA MOBCETHEBHAS MPAKTHUECKas JIeATENbHOCTh. KakJoMy 4enoBeKy B CBOEH KM3HU MPUXOIUTCS BBIMOIHATH PacYEThl U
COCTaBIISATh AITOPUTMBI, HAXOTUTh U MPUMEHATH (DOPMYIIBI, BIAJACTh MPAKTHUECKUMU TPUEMaMU Tr€OMETPUUECKUX U3MEPEHUN M MOCTPOCHUM, YUTATh
nH(OpPMaIIKIO, IPEAICTABICHHYIO B BUE TaOIHII, TMarpamMM U TpaduKoB, )KUTh B YCIOBHIX HEONPEACIEHHOCTH U MOHUMATh BEPOSTHOCTHBINA XapakTep
CIIy4aiHbIX COOBITHH.



OnHOBpEMEHHO C pacmupeHueM cep npruMeHeHHs MaTeMaTHKA B COBPEMEHHOM 0011ecTBe BCE 00Jiee BaXKHBIM CTAHOBUTCS MaTeMaTHUECKUI CTUIIb
MBIIIIJIEHUS, IPOSIBIISIIOIINICS B ONIPE/IENIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpolecce n3yyeHuss MaTeMaTUKU B apCceHall IPUEMOB U METO0B MbIIIIJICHUS
YeJIOBeKa E€CTECTBEHHBIM O0pa3oM BKIIIOYAIOTCS WHIYKIUS W JEAYyKIus, 000OIIeHWe W KOHKPETH3alus, aHalu3 W CHUHTE3, KIacCHPUKAIMSI MU
cucreMarusanus, abctparupopanue u aHainorus. OObeKTbl MaTEMaTUUECKUX YMO3AKIIIOUEHUH, IPaBUiIa UX KOHCTPYMPOBAaHUS PAaCKPbIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUH, CIOCOOCTBYIOT BBIpAOOTKE yMEHHs (OPMYIHpPOBAaTh, OOOCHOBBIBATH M JOKA3bIBAaTh CYKICHHs, TEM CaMbIM pPa3BHBAIOT
JIOTUYECKOe MblILIeHue. Beaymas posib NpUHAANEKUT MaTeMaTUKe U B POPMUPOBAHUHN AJITOPUTMHUECKON KOMIOHEHTHI MBIIIJICHUS U BOCHUTAHUU
YMEHHH JeficTBOBATh MO 3aJaHHBIM aJTOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mporecce pemieHus 3aiad — OCHOBOU
y4eOHOM 1eATEeIbHOCTH Ha YpOKaX MaTEMaTHUKU — PAa3BUBAIOTCS TAaKXKe€ TBOPUECKAsl U MPHUKJIAIHAS CTOPOHBI MBIIIICHUS.

OOyueHue matemaTuke Ja€T BO3MOXKHOCTb Pa3BUBATh y OOYyYaroIIMXCS TOYHYIO, PAllMOHAJIbHYI0 M HMH(OPMATHBHYIO pedb, YMEHUE OTOMpAaTh
HauboJee MoaX0A41ue SI3bIKOBbIE, CUMBOJIMYECKHE, Ipaduueckue cpeacTBa sl BRIPAXKEHUS CY>KICHUM U HATJIITHOTO UX MpeACTaBICHUSI.

HeobOxomuMbIM  KOMIOHEHTOM 0O0MIeH KylIbTYphl B COBPEMEHHOM TOJKOBAaHUM SBISETCS OOIIee 3HAKOMCTBO C METOAAMM MO3HAHUS
NeMUCTBUTENBHOCTH, MPEACTABIEHUE O TIPEIMETE U METOJaX MaTeMaTUKH, UX OTIMYUN OT METOJOB JAPYIrUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAyK, 00
O0COOEHHOCTSIX MPUMEHEHUSI MaTeMaTUKU JIJIsl PeIlIeHUs] HAyYHbIX U NPUKIAAHBIX 3a7a4d. Takum oOpa3om, MaTeMaTnyeckoe oOpa3oBaHHe BHOCUT CBOM
BKJIaJ B (hOpMUpOBaHUE OOLIEH KYIbTYpbl YeTOBEKA.

W3yueHne MaTeMaTHKU TAaKKE CIIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHMIO 4YEIOBEKA, NMOHMMAHUIO KPacOThl M M3SIIECTBA MaTeMaTH4eCKUX
paccyKJeHUH, BOCIIPUATUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UIEH CUMMETPHU.

HEJN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sIBISETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOM IIKOJIBL: OHA OOECIeUYnBaeT U3yUYeHUE APYTUX AUCLUUILIINH, KaK €CTECTBEHHOHAYYHOTO, TaK
Y TYMaHUTApHOTO LIUKJIOB, €€ OCBOCHHE HEOOX0IMMO JIJIsl TPOJOHKEHUs 00pa30BaHus U B MOBCEAHEBHOM kU3HU. Pa3BuTre y 00ydaromuxcsi HayqyHbIX
MIPeJICTaBICHUM O MPOUCXOKICHUH U CYLIHOCTH alreOpanyeckux abcTpakiuil, cnocode oTpakeHus: MaTeMaTUYecKON HayKOM SIBIIEHUI U MPOIIECCOB B
npupojae U oOIIecTBe, POJU MATEMaTUYECKOro MOJEIMPOBAHUS B HAay4YHOM IO3HAHWW U B IMPAKTUKE CHOCOOCTBYeT (OPMUPOBAHUIO HAYUYHOTO
MHPOBO33PEHUS U KAueCTB MBIIICHHs, HEOOXOIUMBIX Ui aJalTallid B COBpeMEHHOM IudpoBoM oOmiecTBe. M3ydeHue anreOpbl eCTECTBEHHBIM
oOpa3oMm obecrneuynBaeT pa3BUTUE YMEHHUS HAOIIOIaTh, CPAaBHHUBATh, HAXOIAUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHUYHOCTU MBIIIJICHUS, CIIOCOOHOCTH
apryMEeHTHPOBAHHO OOOCHOBBIBaTh CBOU ACWCTBUSA U BBIBOJIBI, (hOpMyIupoBaTh yrBepxieHus. OcBoeHHe Kypca anreOpbl oOecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OOYYalOIIUXCs: OHU HCMONb3YIOT ACAYKTUBHBIE U WHAYKTHUBHBIE pacCyXKJEHUs, O0OOOIIeHHEe U KOHKPETU3ALIHUIO,
abctparupoBaHue U aHanoruro. OOyuenue aiaredpe mpenoiaraeT 3HAYUTEIbHBIH 00bEM CAMOCTOSATEIBHON JIEATEIHHOCTH OOYUYAIOUIUXCS, MOITOMY
CaMOCTOSITENIbHOE PEIICHHE 33]]a4 eCTECTBEHHBIM 00pa30M SIBIISIETCS peain3alueil AeITeIbHOCTHOTO MPUHIMIA 00yUeHHSsI.

B crpykrype mporpaMmbl ydeOHOTO Kypca «Anredpa» OCHOBHOW IIKOJbI OCHOBHOE MECTO 3aHMMAIOT COAEPKATENBHO-METOTUYECKUE JTHMHHU:
«Unucna W BBIYHCICHUSY;, «AnreOpandeckue BBIpaXEHUS»; «YpaBHEHUS M HepaBeHCTBa»; «DyHkium». Kaxmas W3 3TUX CcoJep)KaTeNbHO-
METOJAUYECKUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YyYSHHs Kypca, €CTECTBEHHBIM 00pa3oM IMeperuieTasch U B3aUMOACHCTBYS C AP yTHMU
ero JTMHUSIMHU. B X0e n3ydeHus Kypca oOydaromumMcst IPUXOIUTCS JIOTHYECKU PACCykAaTh, UCMOIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN SA3bIK. B CBs3M
C OTHM Ielecoo0pa3Ho BKIIOYUTH B TMPOTPaMMy HEKOTOPHIE OCHOBBI JIOTHKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3Jelibl MaTeMaTHYeCKOTO



o0pa3oBaHusi M CHOCOOCTBYIOIIME OBJIQJACHUIO OOYYaIOIUMUCS OCHOB YHHBEPCAJILHOTO MAaTeMaTHYECKOTO s3bIKa. TakuM o00pa3oM, MOXHO
YTBEP)KIIaTh, YTO COACPIKATEILHON U CTPYKTYPHOU 0COOEHHOCTBIO Kypca «Anredpay sSBISIETCS €r0 HHTETPHUPOBAHHBIN XapaKTep.

Coneprxanue muHAN «YHCaa U BEIYUCICHUS CITY>)KUT OCHOBOH JUTSI TAIbHEHIIIEr0 M3y4eHUsI MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y 00yUYaIOIIUXCS
JIOTUYECKOTO MBILUICHUS, (POPMHUPOBAHUIO YMEHHUS MOJIb30BAaTHCS aITOPUTMaMHU, a TAaKKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX 1S
[IOBCEIHEBHOM JKM3HU. Pa3BUTHE MOHATUS O YKCIIE B OCHOBHOM IIKOJIE CBS3aHO C PALMOHAIBHBIMHU U UPPAllMOHAIBHBIMU YUCIAMHU, (OPMUPOBAHUEM
MIpe/ICTaBICHUM O AEHCTBUTEIHLHOM YHCIIe. 3aBEpLIEHUE OCBOEHHS YUNCIOBOM JIMHUU OTHECEHO K CTaplleMy 3BeHY 00LIero o0Opa3oBaHHUs.

CopepxaHue AByX aireOpandeckux JMHUA — «AnreOpanueckue BbIPAKEHUS» U «YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyaronxcs MaTeMaTH4YecKoro amrapara, HeoOXOAMMOIO JUIsl pelIeHUs 3a/lad MaTeMaTUKHU, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3a1a4. B ocHOBHOM mIKoJie y4eOHBIM MaTepHuall TpyNIUPyeTcss BOKPYTI pallMOHAIBHBIX BbIpaXXeHUH. Anredpa JeMOHCTpUpPYET 3HaYCHHE MAaTeMaTUKHU
KaK SI3bIKa JUId MIOCTPOEHUS MaTEMaTUYECKUX MOJIeNIed, OMMCAaHU MPOLIECCOB U SBJICHUM peaibHOTO Mupa. B 3a1aun oOyueHus anredpe BXOIAT TaKkKe
JanbHelIIee pa3BUTHE aITOPUTMUYECKOTO MBIIUIEHHUS, HEOOXOIMMOT0, B YaCTHOCTH, U1 OCBOEHHsI Kypca MH(QOPMATHKH, U OBJaJIEHUE HAaBBIKaMU
JNETYKTHUBHBIX paccyxkaeHuid. [Ipeobpa3oBaHue CUMBOJIBHBIX (DOPM BHOCHUT CBOH crienu(UUecKuil BKIIA] B Pa3BUTHE BOOOPAKEHHS, CIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Conepxanne GyHKIIMOHATHHO-TpadUIECKON JTUHUHU HAIleJICHO Ha TIOJy4YeHHe MKOJbHUKAMU 3HAHUH O PYHKIUAX KaK BAXKHEHUIIIEH MaTeMaTHIECKOM
MOJENH JAJIsl ONKUCAHUSl U UCCIIeI0BaHUsl pa3HO OOpa3HBIX MPOIIECCOB U SIBICHUN B MpUpOJe U oOmecTBe. V3ydeHne 3Toro marepuana cnocoOoCcTByeT
pa3BUTHUIO Y OOYydaloUIMXCs YMEHHUS HCIOJIb30BaTh pa3iMuYHbIE BBIPA3UTENIbHbIE CPEACTBA S3bIKa MaTEeMaTHKH — CJIOBECHbIE, CHMBOJIMYECKUE,
rpaduyeckue, BHOCUT BKJIaJ B JOPMUPOBAHUE MPEACTABICHUI O POJIM MaTeMaTUKU B Pa3BUTUH LIMBUIIU3ALNUN U KYJIbTYpPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IUTaHY B 8 KJlacce M3ydaercs ydeOHBIN Kypc «AnreOpay», KOTOPhIN BKIIOYAET CIICAYIOIINE OCHOBHBIC pa3Jieibl COACPIKAHUS:
«Yucna v BBIUMCICHUN), «AJNTreOpandecKue BBIPAKCHUS», «YPABHCHHUS W HEPaBEHCTBa», «DYHKIMW». YUEOHBIM IUIaH HA U3YYCHHE alreOphl B 8
KJIaccax OTBOJUT 3 y4eOHBIX yaca B Henemto, 102 yuyeOHbIX yaca B TO/I.

COJAEPKAHUE YYEBHOTI'O KYPCA "AJI'EBPA"

Yucy1a ¥ BbIYHCTIEHUA

KBamparubeiit kopeHb u3 uyucna. Ilonstue o0 wuppanuoHaabHOM uyucie. JlecsTuuHble NPUOMMKEHHsS HppalHoHaNbHBIX uucen. CBoiicTBa
apuMeTHyeCcCKuX KBaJIpaTHBIX KOPHEH M X MpUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUN U BBIYUCICHUSAM. J[eiCTBUTEIbHBIE YHCIIA.
Crenensb c 1eNbIM TIOKa3aTeneM U e€ cBoiictBa. CTaHgapTHas 3alKcCh YUCa.

AuredOpanyecKue BbIpaKeHUs1

KBa,Z[paTHLIfI TpéX‘-IJ'IeH; Pa3JI0KCHUEC KBAAPATHOT'O TpéX‘-IJ'IeHa Ha MHOXXUTCIIN.



AnreOpandeckas poOb. OCHOBHOE CBOWMCTBO anreOpamdeckoil npoOu. ClokeHWe, BBIYHTAHUE, YMHOXKEHHUE, [CJICHHE alreOpandecKux
npo0Oeii. PanmonanbHbIe BEIpaXKECHUS M UX IIPE0Opa3oOBaHue.

YpaBHemm H HEPABCHCTBA

KBagpatHoe ypaBHeHue, (opmyna KopHeW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemnenue ypaBHeHWH, CBOISIIMXCA K JUHEWHBIM U
kBajpaTtHbIM. [IpocTeiiiine ApoOHO-pallMOHATbHBIE YPAaBHEHUS.

I'padmueckas nHTEpnpeTalysi ypaBHEHUN C JABYMS NEPEMEHHBIMU U CHCTEM JIMHEHHBIX ypaBHEHHH ¢ JByMs nepeMeHHbIMU. [IpumMepsl perieHus
CUCTEM HEJIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 33724 anreOpandecKuM CIIOCOOOM.

UucnoBsle HEpaBEeHCTBA M UX CBOMcTBA. HepaBeHCTBO ¢ 0nHON nepeMeHHOM. PaBHOCWIBHOCTH HepaBeHCTB. JIMHENHbIE HEpaBEHCTBA C OJHOU
nepeMeHHOM. CHCTEeMBI JIMHENHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DYyHKUNHU

[Tonsarue pynkmmu. O61aCTh ONIPENETICHUS U MHOKECTBO 3HaUeHHH (yHKIU. CriocoObI 3aaanus (yHKITUH.

I'padux dyakumun. Urenue croiictB pyrkuun no e€ rpaduxy. [Ipumeps rpadukoB GyHKITUH, OTpaXKAIOMIUX peaabHbIE TIPOLIECCHI.
OYHKIIMH, OMHCHIBAIONIHE MPSIMYIO K 0OPATHYIO POMOPIHOHATBHBIE 3aBHCHMOCTH, MX rpadukn. yrkimn Yy = X2,y = X3, y=Vx, y= IxI.
I'paduaeckoe pernieHne ypaBHEHHN M CHCTEM YPaBHEHUM.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

OcBoeHue y‘IC6HOFO npeamMeTa «Anre6pbl» JOJIDKHO obecreynuBaTh JOCTHXKCHHUE Ha YPOBHE OCHOBHOI'O O6H.I€FO O6p330BaHI/IH CICOYIOIINUX
JIMYHOCTHBIX, METAIPEAMETHBIX U IIPEAMETHBIX O6pa3OBaTeJ'IBHBIX PE3YIbTATOB!:

JIMUHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE Pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO peameTa «Airedpa» XapaKTepu3yroTes:

IIaTpnoTnyeckoe BocnUTaHUE:

IIPOSIBJICHHEM HHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHUHCKOM MaTeMaTWKH, LEHHOCTHBIM OTHOUIEHHEM K JIOCTH)KEHHUSAM PpPOCCHHCKUX
MaTeMaTUKOB U POCCUICKON MaTeMaTUYeCKOH IIKOJIbI, K UCIOIb30BAHUIO 3TUX JOCTHXKEHUH B IPYruX HayKax U MPUKIaJHBIX chepax.

I'pasianckoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBbIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA M pealu3alM €ero IMpaB, NpPEACTaBICHHMEM O MaTeMaTHMYeCKHMX OCHOBax
(YHKIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHHM, MPOLEAYp IPa’kAaHCKOTO 00LiecTBa (BBIOOPHI, OMPOCHl U MP.); TOTOBHOCTBIO K OOCYXKIAECHUIO



OTHYCCKUX HpOGJICM, CBSI3AHHBIX C HpaKTquCKHM HpI/IMeHeHI/IeM IIOCTI/I)KGHI/Iﬁ HayKI/I, OCO3HAaHUEM BaAXXHOCTHU Mopam)- HO-3TUYCCKUX HpI/IHLII/IHOB B
JIEATETPHOCTH YYEHOTO.

TpynoBoe BociuTanue:

yCTaHOBKOﬁ Ha aKTUBHOC y‘IaCTI/Ie B pGHIGHI/II/I HpaKTI/I‘-IeCKI/IX 3a1a4 MaTeMaTI/I‘IGCKOfI HaHpaBHGHHOCTI/I, OCO3HAHHUEM BAXKHOCTHU MATEMATHUYCCKOI O
00pa3oBaHus HA MPOTHKEHUN BCEH KU3HH VIS YCIICITHOM MPO(ECCHOHANBHON NeITeIbHOCTH U Pa3BUTHEM HEOOXOUMBIX YMEHUH;

OCO3HAaHHBIM BI)I60p0M nu HOCTpO@HI/IeM HH)IHBH)IyaJIBHOfI TpaCKTOpI/II/I 06pa3013aH1/1;1 MU XHU3HCHHBIX IINIAHOB C y‘IéTOM JIMYHBIX HHTGpGCOB 158
00I111eCTBEHHBIX TOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHHUE.

CIIOCOOHOCTBIO K SMOITMOHAIIBHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a7a4, PEIICHUN, PACCYKJICHUN; YMEHUIO BUJIETh
MaTeMaTHYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/I Hay‘{HOFO IMMO3HAHUA:

OpHeHTaI_[HefI B ICATCIIBHOCTH HaA COBpeMeHHYIO CI/ICTeMy Hay‘—IHI)IX HpC}ICTaBJ'IeHI/Iﬁ 06 OCHOBHBIX SaKOHOMepHOCTSIX paSBI/ITI/ISI YCI0BCKa, HpPIpO)IBI
158 O6H1€CTB3, IIOHUMAaHUEM MaTeMaTI/IquKOﬁ HaYKI/I KakK CCprBI T-Ie.]'IOBe‘—IeCKOI\/'I JACATCIIBHOCTH, DTallOB eé paSBI/ITI/If{ U 3HAYUMOCTHU IS paSBI/ITI/ISI
OUBUIIN3alINH;

OBJIAJICHUEM SI3BIKOM MATEMaTUKH U MAaTEeMaTUYECKOM KyJIbTYpOH Kak CpEICTBOM MO3HAHUS MHUPA;

OBJIaJICHUEM MPOCTEHIIIMMH HABBIKAMU UCCIEN0BATEIbCKON IEATEIIBHOCTH.

du3nyeckoe BOCIUTAHUE, POPMUPOBaAHME KYJIbTYPbI 310POBbSI 1 IMOLUMOHAJIBLHOI0 0J1arONOJIy YU

TOTOBHOCTBIO TMPUMEHATh MaTEMaTUYECKHE 3HAHHWS B HHTEpPEcax CBOETO 3JI0POBbS, BEIEHHUS 30pPOBOTO oOpa3a >KM3HU (370pOBOE THUTAHUE,
cOalaHCUPOBAHHBIN PEXKUM 3aHATUN U OTHBIXA, PEryisipHas pu3ndecKas akTUBHOCTb ),

c(hopMUPOBAaHHOCTHIO HaBbIKa pedICKCHUU, TPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TaKOTO K€ IMpaBa JPYroro 4eaoBeKa.

IK0JIOrHYecKoe BOCIUTAHHE:

OpHEHTAIlMC Ha NMPUMEHECHHE MaTEeMaTHYECKMX 3HAHUW JUIsl pPEelICHHWS 3a1ad B OOJacTH COXPAaHHOCTH OKPYXKAIOIICH Cpeibl, IJIaHWPOBaHUS
MOCTYIKOB M OIIEHKU UX BO3MOKHBIX MOCIEACTBUM JI OKPYKAIOILEH Cpe/ibl;

OCO3HAaHHEM TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIEM U IMyTeH UX PEIICHHUS.

JINYHOCTHBIE Pe3yJIbTAThI, 00eCIeYHBAIOIINE AJANTALMI0 00y4aI0IIerocss K N3MEeHS IOIIUMCS YCJI0BUSAM CONMATbHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEMCTBUSAM B YCIOBHX HEONPEAECAEHHOCTH, IOBBIILIEHUIO YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO eI TeIbHOCTD, B
TOM YHCJIE YMEHUE YUUTHCS Y APYIUX JIOJEH, TPHOOpeTaTh B COBMECTHOM ESATEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMN U3 OIbITA
ApYyrux,

HE00X0AMMOCTBIO B ()OPMHUPOBAHNY HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYIUPOBATh UACH, TOHATHS, TUIIOTE3bl 00 00BEKTAX U ABJICHUAX, B TOM YHUCIIE
paHee He U3BECTHBIX, 0CO3HABaTh JEPHUINUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK BBI30B, TPEOYIOIINNA KOHTPMEP, KOPPEKTUPOBAThH
MIPUHUMAEMbIe peIIeHHs U AeHCTBUS, ((OPMYIHPOBATh U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMUPOBATH OMBIT.



METANPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHbIE pe3yabTaThl OCBOEHUS IPOrpaMMBl y4eOHOro npeaMera «Anrebpa» XapaKTepU3yIOTCS
OBJIAJIEHUEM VHUBEPCANLHLIMU NO3ZHABAMETbHBIMU OUCMBUIMU, VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OeliCMBUIMU u
VHUBEPCATbHLIMU PEYTAMUGHBIMU OCUCMBUIMU.
1) Vhueepcanvhvie noznasamensuuie oelicmsus obecneuusaiom opmuposanue 6a308bIX KOSHUMUBHBIX NPOYECco8 00yuarwuxcs (oceoexue
Memo008 NOZHAHUSL OKPYHCAIOWE20 MUPA, NpUMEHeHUe 102UYEeCKUX, UCCIe008aMeNbCKUX onepayull, yMeHul pabomams ¢ ungopmayueti).
Ba3oBble 1ornyeckue geiicTBus:

BBIABJIATH U XapaKTCPU30BaATh CYHICCTBCHHBIC IIPU3HAKN MATCMAaTUUCCKUX O6T)€KTOB, HOHS[TI/Iﬁ, OTHONIEHUN MCKIY IMOHATUAMU, q)OpMyanOBaTI)
oTnpe/ieNieHusl MOHATUI; yCTaHABJIMBATh CYIIECTBEHHbIN MPU3HAK Kilaccu(UKaIK, OCHOBAHUS i1 0000IEHUs M CPAaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAITN3a,;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPeoOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHbBIE, €IMHUYHbIE, YACTHBIE U 00IIKE; YCIOBHBIE;
BBIABJIATE MATEMATUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBSA3H U ITPOTUBOPCUHUA B (l)aKTaX, JaHHBIX, Ha6J'IIO)IeHI/I$[X " YTBCPXKACHHUAX, IMpEaIaraTtb
KPUTEPHUH VISl BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNI;

JIeTIaTh BBIBOJIBI C MICTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ICAYKTHBHBIX U MHIYKTUBHBIX YMO3aKITIOUEHHUH, YMO3AKITFOUSHH 110 aHAJIOTHH;

pa3dupath JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (ITPSIMBIE U OT TIPOTUBHOTO), MPOBOIUTH CAMOCTOSITETIHHO HECIIOKHBIE TOKA3aTeIbCTBA
MaTeMaTH4eCKUX (DaKTOB, BRICTPAMBATh apryMEHTAIUIO, IIPUBOIUTH TPUMEPHI K KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh CIIOCO0 pelieHrs yueOHOH 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BRIOMPATh HAaMOO0JIee TIOIXO AN ¢ yIETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

MCII0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKII HHCTPYMEHT MO3HaHUs; (JOPMYIUPOBATH BOIPOCHL, GUKCUPYIOIIUE TPOTUBOpEUHE, TPodiieMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIIMIO, MHEHUE;

MIPOBOJHUTH [0 CAMOCTOSITENIFHO COCTABIIEHHOMY ILJIaHY HECJIOKHBIM SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHHE MO0 YCTAHOBICHUIO 0COOCHHOCTEH
MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKY COOO0I;

CaMOCTOSITENILHO (POPMYITHPOBATH 000OIIECHHUS U BEIBOJIBI 110 PE3y/IbTaTaM MPOBEIEHHOTO HAOIOICHNU S, UCCIIEOBAHMSI, OLICHUBATh JOCTOBEPHOCTh
MOJIyUYE€HHBIX Pe3y/IbTaTOB, BEIBOJIOB M 000 OIICHHUI;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, & TAK)KE BBIJBUTATh MIPEAINOJIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Padora ¢ undopmanueii:

BBIABJIATH HEAOCTATOYHOCTHE U M30BITOYHOCTD I/IH(pOpMaLII/II/I, JaHHBIX, HCO6XOI(I/IMBIX JUI pCIICHUA 3a1a4u;



e  BBIOMPATH, AHATU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(DOPMAITHIO PA3IMYHBIX BUIOB U ()OPM IIPEIICTABICHHUS,

e BBIOMpaATH popMy mpeacTaBieHUs HHGOPMAIIMY U WJUTFOCTPUPOBATH PEIIaeMBbIC 33J]a4i CXeMaMH, JTHarpaMMaMu, HHOU rpadukoi U ux
KOMOHUHALIUSIMU;

e  OIICHUBATH HAAEKHOCTh HH(MOPMAIIUU TI0 KPUTSPHUSIM, TTPEIUIOKEHHBIM YIUTEIIEM WA C(HOPMYITHPOBAHHBIM CAMOCTOSITEIILHO.

2) VHusepcanvrvie KOMMYHUKAMUBHBLE OelicmElUsi 00eCneuusarom chopmMuposanHoCnb COYUATbHBIX HABLIKOE 00YUAIOUUXCL.
Oo0menue:

e BOCIPUHUMATH U (POPMYIUPOBATH CY)KJICHHS B COOTBETCTBHUH C YCIOBHUSIMU W LIEISIMU OOIIECHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY
3pEHUs B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMMOSICHEHUS TI0 X0y PEeIICHUS 3aaui, KOMMEHTHPOBATh MTOJTYYEHHBIH PE3yJIbTarT;

e B X0j/€ 00CYXKJIEHHS 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOi TeMbI, TPOOIEMBbI, pelliaeMoi 3a/1auM, BblCKa3bIBaTh UJIEU, HAalleJICHHbIE Ha
MTOWCK PEIIEHUS; COTIOCTABIISITH CBOM CY)KJICHUSI C CYKJACHUSIMHU IPYTUX YIACTHUKOB JUAJIOTa, OOHAPYKMUBATh PA3IMYHUE U CXOJICTBO TIO3UIINN; B
KOppeKkTHOH (hopme PopMyTHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS,

e TIPEJCTaBIIATH PE3YyIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMS, POEKTA; CAMOCTOSITEILHO BRIOMPATh ()OPMAT BBHICTYIUICHUS C YIETOM
3a/1a4 NMPe3eHTAIMN U 0COOEHHOCTEN ayAUTOPHH.

CoTpyaHunyecTBo:

e IIOHHMMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAH/IHOW U HHIUBUIYaTbHON paOOTHI IIPU PEIICHUH YUCOHBIX MAaTEMAaTHUECKHIX 3a]1a4;

e IIPUHUMATH 1€ COBMECTHOM JICATEIILHOCTH, IUTAHUPOBATh OPraHU3aINI0 COBMECTHOM paboThI, paclpeeisiTh BUAbI paboT, JOrOBapUBaThCS,
00CyX1aTh MPOIIECC U Pe3yJIbTaT pabOThI; 0000IIaTh MHEHHS HECKOJIbKUX JTFO/ICH;

e y4acTBOBAaTh B IPYNIOBBIX hopMax paboThl (0OCYKaeHUS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI U JIP.);

e BBINOJHSTH CBOKO YacTh Pa0OTHI M KOOPJMHUPOBATH CBOU JICHCTBHUS C IPYTUMH YICHAMU KOMaH/IbI;

e  OIICHMBATH KAUYECTBO CBOETO BKJIAJA B OOLIUIT MPOAYKT IO KPUTEPUIM, CHOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) YHM6€pCClﬂbel€ pezyfmmusubte 0612677161/{}1 06667’161{1466{}017’1 LpOpMHpOGClHZ/le CMDBICIIOBbIX YCMAHOBOK U IHCUZHEHHBIX HABbIKO6 JTUYHOCMU.

Camoopranuszanmsi:

CaMOCTOSITENIbHO COCTaBIATH IUJIaH, allTOPUTM pEIIeHHs 3a7aud (WM €ro 4acTh), BHIOUpaTh cOco0 pelieHus ¢ y4ETOM HMEIOIIUXCS PeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHI ¢ y4ETOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIB:

e BJIaICTDb criocoboamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IMPOLECCa U PE3yJibTaTa PCIICHUA MaTeMaTH4eCKOMI 3aaa4u,



PEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELICHUU 3a/1a4M, BHOCUTh KOPPEKTUBBI B IEATEILHOCTh HA OCHOBE HOBBIX
00CTOSTENLCTB, HAACHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA ACIATEIbHOCTH ITOCTABIEHHOM LIEIN U YCIOBUAM, OOBSICHITH IPUUMHBI JOCTHKEHUS WM HEJTOCTIXKEHUS LEJIH,
HaXOJUThb OLINOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

HPEJAMETHBIE PE3YJIBTATHBI

OcBoenne yueOHOTro Kypca «Anredpay» 8 kinace JoMKHO 00ecreunBaTh JOCTHKEHUE CISAYIONINX IPEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTaTOB:

Yucaa 1 BLIYMCIEHUA

Hcnonp30Bath HavalbHBIE TMPEACTABICHUS O MHOXXECTBE JEHCTBUTEIBHBIX YHCEN ISl CPaBHEHHWS, OKPYTJEHWUS M BBIUYMCICHUHN; M300pakaTh
JNENCTBUTEIBHBIE YACIIA TOUKAMU Ha KOOPAUHATHOW MPSMOM.

[IpuMensaTh moHATHE apU(PMETUUECKOTO KBAIPATHOTO KOPHS, Ha- XOJWUTh KBAJpPaTHBIE KOPHH, HCIOJB3YS NPH HEOOXOIWMOCTH KaJbKYISATOD;
BBITIOJTHATH TTPE0Opa30BaHUs BRIPAKEHHH, COJEPIKAINUX KBAIpaTHBIE KOPHU, UCIIONIB3Ys CBOMCTBA KOPHEH.

Hcnonp30Bath 3aniucy OOJIBIITUX U MAJTBIX YUCEN C TIOMOIIBIO JECATUIHBIX IpoOeH u cTernenei uncia 10.

AdreépanyecKue BbIpaKeHHSsI

[TpuMEHSTh MOHATHE CTEIICHH C IIEJIBIM MTOKa3aTeIeM, BBITOIHATE MPeoOpa30oBaHMs BRIPAKECHUMN, COACPKAIINX CTEIICHH C IIEIBIM MTOKA3aTeIeM.

BBITIOJIHATE TOXICCTBEHHBIC TTPEOOPA30BaHUs PAIIMOHAIBHBIX BBIPAKCHUH HAa OCHOBE INMPABHJI JCHCTBUI HaJ MHOTOWICHAMH M aJlreOpanveCKHUMH
TPOOSMH.

PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOXKUTEIIH.

[TpumeHsTh MpeoOpa3oBaHKsl BRIPAKCHUH I PEIICHUS PAa3JIMYHBIX 3a/1a4 U3 MAaTEMAaTHKH, CMEKHBIX IIPEIMETOB, U3 PECATbHON MPAKTHKH.

YpaBHeHHsl 1 HepaBeHCTBA

Pemarsn HHHeﬁHBIC, KBaApPATHBIC YPABHCHUS U PAITMOHAJIBHBIC YPABHCHHS, CBOJAIINECCS K HUM, CUCTCMbI IBYX ypaBHCHI/Iﬁ C IBYMs IICPECMCHHBIMU.

HpOBOI[I/ITB HpOCTCﬁH.IPIC HCCIICO0OBaHUA ypaBHCHI/Iﬁ U CHCTEM ypaBHeHHfI, B TOM YHCIIC C IIPUMCHCHHCM Fpa(bI/I‘ICCKI/IX Hpe,I[CTaBJ'IeHI/Iﬁ
(YCTaHaBJ'II/IBaTB, HUMECT JI1 YpaBHCHHUEC UJIU CUCTEMA ypaBHCHI/II‘/'I peuicHusA, €CJIM UMECT, TO CKOJIBKO, U Hp)

Hepexom/nb OT CIIOBECHOM q)OpMy.HI/IpOBKI/I 3a7a4u K e€ aﬂre6pa1/1quK017I MOJCIIN € MOMOIIBKO COCTABJICHUA YPABHCHUA UJIU CU- CTCMbI ypaBHeHHﬁ,
HHTCPpHIPETUPOBATH B COOTBETCTBUU C KOHTCKCTOM 3aavuu HOJ'IyLIeHHHﬁ pe3yJIbTaT.

HpI/IMeHHTB CBOMCTBA YHUCJIOBBIX HCPABCHCTB AJIs1 CPABHCHUA, OICHKU, pCIIATH JIMHEHHbBIE HCPAaBCHCTBA C OJTHOM nepeMeHHoﬁ n UX CUCTCMBbI; 1aBaTb
rpa(pnquKon HIUTIOCTPAUIO MHOKCCTBA peI_I_IeHI/Iﬁ HCEpPaBCHCTBA, CUCTECMbI HCPABCHCTB.

DOyHKIUU



ITornmaTe W KCIOIL30BATh Q)YHKHHOHaJII)HI)Ie IIOHATHUA U SA3BIK (TepMI/IHI)I, CHUMBOJIMYECKUEC 0603Haqu1/151); OIIpCACIIATL 3HAUCHUC (1)yHKIII/II/I 110

3HAYCHHUIO apTyMEHTa; OTPEICISATh CBOMCTBA (DYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku ieMeHTapHbIX QyHKIMIA Buaay = K/X , y = X2, y= X8, y=\/x, y=IxI; omuceiBaTh CBO¥CTBAa YMCIOBOW (YHKIHH IO €€ TpaduKy.

TEMATUYECKOE IINTAHUPOBAHHUE

Ne HaunmenoBanue pasgenoB u T1eM | KomuvecTBo yacoB Mara Buabi Buasl, DJIeKTPOHHbIE
n/nm | nporpaMmmbI U3y4YeHUs | AesATeJbHOCTH | GopMBbI (undgposbie)
BCE€ro0 | KOHTPOJIbHbBIE NMPAKTHYCCKHUE KOHTPOJIs 06p330BaTeJIbHI)Ie
padoThl padoThI pecypebl

Paznen 1. Yucna u Beruncienys. KBagpaTHble KOpHU
1.1. | Ksamparuslii kopeHb U3 UucIa. 1
1.2. [Nonstre 06 nppaoOHaTILHOM YHUCIIE. 1
1.3. JlecaTnunble MPUOMMKEHUS —HPPALUOHANBHBIX | 1

qucel.
1.4. JlelicTBUTEIIBHBIC YKCIIA. 1
1.5. | CpaBuenue JIeHCTBUTEIIBHBIX uncen. | ]
1.6. ApudmeTndeckuil KBaapaTHbIi KOPEHb. 1
1.7. | Vpasuenue Buna x2 = a. 2

p

1.8. CaoifcTBa apu(pMETHYECKNX KBAaJPATHBIX KOPHEH. | 3
1.9. IIpeoOpasoBaHue YMCIOBBIX — BBIPAXKEHHH, CO [ 3 1

JeprKaInx KBaJIpaTHbIE KOPHH
Hroro no pazneny 14 |1




Pa3)1e.11 2. Yucaa v Beruuc/IeHust. CreneHs ¢ 1eJIbIM IOKa3aTeJieM

2.1. | Crenens c LEeJIBIM noKasaTeneM. | 2
2.2. | CrangaprHas 3amuich 4ucia. 1
2.3. | Pasmepsr 0OBekTOB OKpyXKaromero wmupa (ot | ]
DJIEMEHTAPHBIX ~ YacTHL  JO  KOCMHYECKHX
00BEKTOB), JUTUTETBHOCTD HPOLIECCOB
B OKPYKalOIIEM MHUPE.
2.4. | CpoiicTBa cTeneHu ¢ LENBbIM IOKa3aTeeM 2 1
[y
Hroro no pazneny 6! 1

Paznen 3. Anre6panueckue Boipaxkenus. KsaapaTHblii Tpéxdsien

3.1. | Ksagparuslii Tpéxuien. 1
3.2. Paznoxenne  KkBagpaTHOro  TpéxwieHa  Ha [ 3 1
MHOYKHTEIIN
r=
Hroro mo pazgeny 4 1

Pa3nen 4. Anre6panyeckue BeipaxeHus. AnreGpandeckas ApoGhb

4.1. | Anrebpaunueckas apooOb. 1
4.2. | Homycrumble 3Ha4YeHMs NEPEMEHHBIX, BXOAAIMX | ]
B aIreOpanyeckue BbIPAKEHHU.
4.3, | OcnoBHOe cBO¥CTBO anrebpanyeckoi apodH. | 2
4.4. | Coxpamenue npobeii. 3 1
4.5, CnoxeHue, BbIUMTaHHE, YMHOXEHHE U JeleHue | 3

anreOpanvyeckux Apooeit.




4.6. | Ilpeobpasosanue  BbIpaKEHMH,  cojepxamux | 3 1
anredpandeckne Ipoou.
o
Hroro mo paszueny 13 | 2
Pazpgen 5. YpaBHeHuda ¥ HepaBeHcTBa. KBagpaTHbIe ypaBHeHUd
5.1. | Ksaagparnoe ypaBHeHuE. | ]
5.2. | Henmonnoe kBagpaTHOE ypaBHEHHE. 2
5.3. | ®opmyna KOpHE#H KBaJPaTHOTO yPaBHEHHMS. 3
5.4. | Teopema Buera. 1
5.5. | Pewenne YpaBHEHHH, CBOZSILIUXCA k|2
KBaJPaTHBIM.
5.6. | Hpocreiimue npobHO-panioHanbHEIE ypaBHEHUs. | 3
57. Pemienne  TEKCTOBBIX — 3aay € NOMOILBIO | 2 1
KBaJIpaTHBIX YpaBHEHUI
r-
Hroro no pazneny: 14 1
Pazgen 6. YpaBHeHUsA U HepaBeHCTBa. CUCTeMBbI ypaBHEHUH
6.1. | /luneiinoe ypaBHeHHe ¢ JBYMS IEPEMEHHBIMHM, | 2
ero rpaduk, IpUMepbl  peLICHUs  ypaBHEHUH
B I[ENBIX YHCNaX.
6.2. Pemenne cucreM IByX IMHEHHBIX ypaBHEHUH C | 3
JBYMS TIEpEMEHHBIMHU.
6.3. Ilpumepbl  pemieHWs — CHCTEM — HEJMHEHHBIX | ]
YpaBHEHHUH ¢ IBYMSI IEPEMEHHBIMH.




6.4. | I'paduueckas untepnperanys ypaBHEHUs ¢ ABYMs | 3
NIEPEMEHHBIMU ¥ CUCTEM  YpaBHEHHMH C
JBYMS IEPEMEHHBIMU.

6.5. | Pelenne TeKCTOBBIX 3a/a4 C MOMOLIBIO CHCTEM | 3
YpaBHEHUI
r=
Hroro no pasneny: 112

Pasnen 7. Ypapuenus u nepaBencrsa. Hepasencrsa

7.1. | UucnoBeie HEpaBEHCTBA U UX CBOMCTBA. 3
7.2. | HepaBenctso ¢ o1HOM nepeMeHHOM. 1
7.3. | Jluneiinbie HepaBeHCTBA ¢ OAHOM TIEPEMEHHOM U | 2

HX PEIIeHHE.

7.4. | CucreMbl JMHEHHBIX HEPABEHCTB C OXHOM | 3
MIEPEMEHHO U X pellIeHHE.

7.5. H300paxkenne pellenus TMHEHHOro HepaBeHCTBa | 2
U MX CUCTEM Ha YHCIIOBOM MpAMOM

Hroro no pasneny: 11

Pa3nen 8. dynkuuu. OcnoBHbIe noHsATHA

8.1. | Honarue pynxumm. 1

8.2. | OGnacts ompeneneHuss U MHOXKECTBO 3HA4YeHHWH | ]
GyHKIUH.

8.3. | Cmocobrr 3ananus Gynkimii. 1

8.4. | I'padux dynxrmmu. 1

8.5. | Croiicta ¢dynximu, wux orToOpaxenwe Ha | ]
rpaduke

Hroro no pazneny:




Pa3nen 9.dynknun. Yuciosbie yHKIMU

9.1. | Yrenue u nocrpoenue rpadpuKoB GpyHKIHI. 2

9.2. | Hpumepsr rpapukos QyHkuui, orpaxkarommx | ]
peanbHbIE TIPOIIECCHI.

9.3. @DyHKIMM, OMHUCHIBAIOIIME MPAMYIO M 0o0paTHyo | ]
MTPOMOPIIMOHATBHEIC 3aBUCHMOCTH, WX TpaduKH.

9.4. | I'mmep6ona. 1
9.5. | I'padux pynxumn y = x2. 1
9.6. CDyHKuI/my:xz,y:x3, 2 1

y=VXx, y=IxI; rpadudeckoe pemenre ypaBHeHHit
M CHCTEM ypaBHEHMIA

Hroro no pazaeny: 8; 1

Paszzes 10. [loBTOpeHMe U 06061IeHE

10.1 [loBTOpeHHE OCHOBHBIX MOHATHH M METOIOB 5 1
KypcoB 7 u 8 Ki1accoB, 000011IeHHE 3HAHUIL.

Uroro no pazneny: 15 1
OBILIEE KOJIMYECTBO YACOB IIO| 102 10
I[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30OBATEJIbHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YHEHUKA
Makapsbiues H0.H., MuHatok H.I u gp., Anrebpa 8ka.

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

N1.W. 3BaHNY U Ap., ANOAKTUYECKUIA MaTepuran




HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-russia.prosv.ru/info.aspx?ob no=27431
http://festival.1september.ru/articles/620615/
http://www.scienceforum.ru/2015/976/7274

http://www.wiki.vladimir.i-edu.ru/index.php?title=Hcnons3oBanue [IOP_B_00pa3oBaTeibHOM Mpollecce
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