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HOACHUTEJBHASA 3AIINCKA

B cootBercTBUN ¢ DeaepanbHbIM 3akoHOM 0T 29.12.2012 Ne 273 — @3 «O06 o6pazoBanuu B Poccuiickoit denepanmm»,
denepanbHBIM TOCYJAPCTBEHHBIM O00pa30BAaTEIBHBIM CTAaHAAPTOM OCHOBHOTO 0OIIEero 00pa3oBaHUs, YTBEP)KICHHBIM
npukazoM MunucTepcTBa npocsemienus: Poccuiickoit @eneparmn ot 31.05.2021 Ne 287 «O6 yTBepkIeHUH (PeaepatbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO 001Iero odpasoBanus», mpukazom oT 18.08.2022 Ne 568 «O
BHECEHUM M3MEHEHHU B (peepaibHbI TOCYyAapCTBEHHBIM 00pa3oBaTENbHBIA CTAHAAPT OCHOBHOTO 0OIIEro oOpa3zoBaHuf,
YTBEPXKJAEHHBIN TMpHKazoM MunHuctepcTBa mpocerieHus Poccutickoit ®deneparun ot 31 mas 2021 r. Ne 287»,mpukazom
MunuctepctBa npocsemienus ot 24.11.2022 Ne 1025 «O06 ytBepxaeHnn ¢eaepaibHON aIanTUPOBAHHON 00pa30BaTeIbHON
MIpOrpaMMbl OCHOBHOT'O OOITIETO 00pa30BaHMs ISl 00YJaIONIUXCS ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBBS», TIPUKA30M
MunucrepctBa npocBemienuss oT 18.05.2023 Ne 370 «O6 ytBepkaenun (denepanbHO 00pa3oBaTENbHON POrpaMMBbl
OCHOBHOT0 00111ero o0pa3zoBaHus», rpukaza Munucrepctsa npocsemienus Poccuiickoit ®eneparum Nel028 ot 27.12.2023r.
«O BHECEHHWU HW3MEHEHUW B HEKOTOphIC MpHKa3bl MUHHCTEpCcTBa oOpa3oBaHus UM Hayku Poccuiickoit denepanuu u
MunucrepctBa IIpocsemenust Poccuiickoit denepanuu, xacaromuecs QenepaibHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJIapTOB OCHOBHOI'O OOIIEro 0Opa3oBaHUsl U CpPEAHEro o0Iiero oOpa3zoBaHUs», MpuUKaza MUHHUCTEPCTBA MPOCBEIICHUS
Poccutickoit @eaepanuu Ne31 ot 22.01.2024r. «O BHECeHMH U3MEHEHUN B HEKOTOPbIE MpUKa3bl MUHUCTEpCTBA 0Opa30BaHuUs
u Hayku Poccuiickoit @enepamn 1 MunuctepctBa [IpocBemenuss Poccuiickoit deneparuu, kacarommecs deaepalbHbIX
roCyJIapCTBEHHBIX 00pPa30BaTENIbHBIX CTaHAAPTOB HAYAIBHOTO OOIIEro 0Opa3oBaHMS U OCHOBHOTO OOIIEro 0Opa3oBaHUS»,
npukaza MuHHCTepcTBa MpocBenieHus Poccuiickoit deneparm Ne62 ot 01.02.2024r. «O BHeceHNH U3MEHEHUI B HEKOTOPHIC
npuka3zbl MuHuCcTEpCcTBa npocseiienus: Poccuiickoin denepannu, kacaroumecs gpeaepaibHbIX 00pa30BaTEeIbHBIX MPOTPaMM
OCHOBHOT'0 00111er0 00pa3oBaHus U CpeaHero odimero oOpa3oBaHus», MpHKa3za MuUHHUCTEPCTBA MpocBelieHus Poccuiickoi
Oenepanuu Nel71 ot 19.03.2024r. «O BHeCeHMM HW3MEHEHHII B HEKOTOpbIE NpHKa3bl MHMHHCTEPCTBA MPOCBEIICHUS
Poccuiickoii deneparuu, kacarouyecs: (eaepalbHbIX 00pa3oBaTEIbHBIX IMPOTPAMM HAYaJIbHOTO OO0Iero oOpa3oBaHMUs,
OCHOBHOT'O 00111ero o0pa3oBaHUsl M cpelHero oouiero oobpazoBanus», Ilocranomienus IIpaButennctBa PO Neb56 ot

30.04.2024r. «O0 yTBepKICHUH TIEPEUHS MEPOIPUSATHH 10 OIIEHKE KadecTBa oOpazoBanus», YcraBom MBOYVY «IlpynoBckas
CHI».



Anrebpa SBISETCS OJTHAM M3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIETO 00pa3oBaHUs: OHA 00ECIIEYNBACT N3YUCHHE JIPYTUX
TUCIMIUIAH, KaK €CTEeCTBCHHO-HAYYHOTO, TaK W TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAMMO IJsi TPOAOKECHUS
o0Opa30BaHMs U B OBCETHEBHOM xU3HU. PazBuTue y 00yuaronmxcs HayqHbIX MPEACTaBICHUIN O MPOUCXOKICHUH U CYITHOCTH
anredpandyeckux abCTpakIuii, Cocobe OTpakeHUsI MAaTEeMaTHYECKOW HAYKOM SIBIICHUH U MPOIIECCOB B IPUPOJIEC U OOIIECTBE,
pPOJIM MaTEMaTUYECKOTO0 MOJICIMPOBAHMUS B HAYYHOM MO3HAHUHM U B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHHUIO HAYUHOTO
MHUPOBO33pEHHUSI U KAa4eCTB MBIIUICHHS, HEOOXOMUMBIX I aJalTallid B COBPEMEHHOM IMppoBoM obmiecTBe. M3yueHue
anreOpbl 0OeCIeunBaeT pa3BUTHE YMEHUS HAOII0IaTh, CpaBHHUBATh, HAXOJHWTHh 3aKOHOMEPHOCTH, TPeOYyeT KPHUTHYHOCTH
MBIIUICHHS], CTIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHUS M BBIBOJBI, (DOPMYTUPOBATH yTBEPKIACHHUS.
OcBoenne Kypca ainreOpbl 00ecrneYnBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS 00YYaIOMIMXCS: OHU UCTIONB3YIOT JeTyKTUBHbBIE
U HMHIYKTUBHBIE pacCyXkaeHus, OOOOILIeHHEe U KOHKpeTHU3alMio, abcTparupoBaHue U aHaimoruto. OOydeHue anredpe
IPEIoJIaraeT 3HaYUTENIbHbIN 00bEM CaMOCTOSTENILHON JEATEIBHOCTH 00YYaIOIIMUXCsl, TIO3TOMY CaMOCTOSITEJIbHOE pElIeHNE
3a]1a4 SBJIAETCA peau3alureil 1eATeIbHOCTHOTO MPUHIUIA 00yYEHHUS.

B ctpykType nmporpammsel yueOHOro Kypca « Anredpa» Jj1si OCHOBHOTO 001Iero 00pa3oBaHKsi OCHOBHOE MECTO 3aHHUMAIOT
COJIEpKaTENbHO-METOANYECKHEe JHHUNA: «Uncna © BBIUMCICHUS», «ANTreOpandeckue BBIpOKEHUS», «YpaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxknas u3 3Tux conepkareabHO-METONYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIeT
U3YYEHHUsI Kypca, B3aUMOJICHCTBYSI ¢ IPYTMMH €Tr0 JUHUAMH. B Xoz1e u3yueHust yueOHOro Kypca o0ydyaromumcst IPpUXOAUTCS
JIOTUYECKH PacCyKIaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B MporpaMMmy y4eOHOTO Kypca
«AnreOpa» BKIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHUeCKOTO
oOpa3oBaHUsI W CIOCOOCTBYIOIIME OBJIAJCHUIO OOYYalOIIMMHCS OCHOB YHHBEPCAIBHOTO MAaTEeMaTHYECKOTO S3BIKA.
ConepxaTenbHON U CTPYKTYPHON 0COOEHHOCTHIO yueOHOTO Kypca « Anredpa» sIBISETCS €ro0 HMHTETPUPOBAHHBIN XapakTep.

Copepxanue TMHUM «Hucna U BEIYMCICHUS» CITY>)KUT OCHOBOM JUIsl TallbHEHNIIEro N3y4eHnuss MaTeMaTHKH, CIIOCOOCTBYET
pa3BUTHIO y OOYYAIOIIUXCS JOTHYECKOTO MBINUICHHS, (OPMHUPOBAHUIO YMEHHS IMOJIb30BAThCS AITOPUTMAMH, a TaKXKe
MPHOOPETEHUIO MTPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX ISl IOBCEHEBHOW KU3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE
OCHOBHOTO 00IIero o00pa3oBaHUsl CBSA3aHO C pAlUOHAIBHBIMA W HUPpAlMOHAIBHBIMU 4YHCIaMH, (OPMHUpPOBAHHUEM



MPEJCTAaBICHUA O JEWCTBUTEIBHOM YMCIE. 3aBEpIIEHUE OCBOEHHUS YHMCIOBOW JIMHMM OTHECEHO K CpeaHEMY oOIemMy
00pa3o0BaHMUIO.

CopmepxaHue ABYX alreOpamyecKux JHHUA — «AJreOpandecKkrue BBIPAKCHUS» W «YPAaBHCHHS W HEPABCHCTBA»
crocoOCTBYeT (opMUPOBaHUIO y OOYyYaIOUIMXCS MaTEeMaTHYecKOro ammapara, HeoOXOAWMOTro ISl pelleHus 3aaad
MaTEMaTHKH, CMEXHBIX MPEIMETOB U IMPaKTUKO-OPUEHTHPOBAHHBIX 3aj1ad. Ha ypoBHE OCHOBHOro 001Iero o0pa3oBaHUS
y4eOHBII MaTepHall TPyNIHPYETCs] BOKPYT PallMOHATBHBIX BBIpAXKEHUN. ANredpa JeMOHCTPUPYET 3HAUCHUE MAaTeMAaTHKH KakK
A3BIKa JUISl IOCTPOCHHSI MaTEMaTUYECKUX MOJIEJIeH, OMMCaHus MPOLIECCOB U SBJICHUN peanbHOro Mupa. B 3amaun oOydyeHus
anreOpe BXOJAT Takxke JalibHEiIee pa3BUTHE aIrOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAUMOTO, B YaCTHOCTH, JJISi OCBOCHUS
Kypca HH(OpPMAaTUKH, M OBJAJCHUE HAaBBIKAMM JENYKTUBHBIX paccyxiaeHuil. I[IpeoOGpa3oBaHue CUMBOJIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHsI, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY .

Conepxanue GyHKIIMOHATBHO-TpA)UUECKON JTUHUM HAIEJICHO Ha MOJy4YeHUE 00yUYaroIMMUCs 3HAaHUN 0 (PYHKIUSIX Kak
BaYKHEHIIEH MaTeMaTUYECKON MOJENN JJIsl ONKMCAaHUsl M UCCIIEA0BaHUs pa3HOOOPA3HBIX MPOLECCOB U SIBJICHUI B MPUPOJAE U
obmiectBe. M3yueHue wmaTepuansa CHOCOOCTBYET PAa3BUTHIO y OOYy4YalOIMXCSl YMEHHS MCIONb30BaTh Pa3InYHbIC
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MAaTEMATUKHU — CIIOBECHbIE, CHMBOJIMUECKUE, I'padudecKue, BHOCUT BKJIal B (POPMUPOBAHUE
MPEICTABICHUA O POJIM MATEMATUKH B Pa3BUTHH LIMBUIU3ALNN U KYJIbTYPHI.

CornacHo ydeOHOMY TutaHy B /-9 kiaccax m3ydaeTrcsi yu4eOHbBINH Kypc «AnreOpa», KOTOPBIM BKIIOYAET CIETYIOIINE
OCHOBHBIE pa3fienbl cojepkanusi: «Hucna u BbIUUCICHUS», «ANreOpanueckue BhIPAKEHU», «YPABHEHUS U HEPaBEHCTBAY,
«DYHKIUN».

Ha m3yuenune yueOHoOro Kypca «Anredpa» orBoaurcs 306 yacos: B 7 kinacce — 102 yaca (3 waca B Henento), B 8 kiacce —
102 yaca (3 yaca B Henemo), B 9 kinacce — 102 vaca (3 yaca B Heaemio0).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucaa 1 BbIYUCTCHUSA

HpoOu 0OBIKHOBEHHBIC U JIECATUYHBIE, IEPEXO OT OAHOU (OpMbI 3anucu podeit Kk apyrou. [loHaTre parroHaIbHOTO
4HCIIa, 3alKMCh, CPABHEHHE, YIIOPSIOYMBAHKE PAllUOHATIBHBIX Yncel. Apu(pMETUYECKHUE IEUCTBUS C palluOHATBLHBIMU YHCIIAMH.
Pemenwne 3anay u3 peaabHON MPAaKTHKU HAa YaCTH, HA APOOU.

Crenenb ¢ HaTypaldbHBIM MOKa3aTeJIeM: ONpeNeJIeHUE, IPeodpa3oBaHNE BhIPAXKEHUI HA OCHOBE ONpPEAENICHUS, 3alUCh
Oonbimux uyucen. IIporneHTsl, 3amuce MPOLEHTOB B BUAE ApoOM U IpoOM B BHJE NMPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEAIbHOM MPAKTUKHU.

[IprMeHeHne MPU3HAKOB IEIMMOCTH, PA3JIOKEHNE HA MHOKUTENIH HATYPAJIbHBIX YHUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsiMasi U oOpaTHasi IPOMOPLIMOHATILHOCTH.

AJuire0OpanvecKue BbIpaKeHUs

IlepeMeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAKEHUS C IEpeMEHHOM. JlonmycTumble 3HaYeHus nepeMeHHbIX. [Ipencrasinenue
3aBUCUMOCTH MEXI1y BeTMYMHaMu B Bujie popmMyibl. Beraucienus no gpopmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAKECHHI,
TOXX/IECTBEHHO paBHbIE BBIPAXXEHMS, MpPaBWIA MPeoOpa3oBaHUs CyMM W IPOM3BEICHUM, MpaBUia PACKPBITUA CKOOOK H
MPUBEJEHUS OJAOOHBIX ClaraeMbIX.

CBoiiCTBa CTENIEHU C HATYPaAJIbHBIM MIOKA3aTEIEM.

OnHowiensl 1 MHorowieHbl. CreneHb MHOrouwieHa. CloXKeHue, BbIYMTAaHWE, YMHOXXEHUE MHOTIO4YJIEHOB. DOpMYyJIbI
COKPAIIEHHOIO YMHOXKEHHUS: KBaJpaT CyMMBI U KBaJpaT pazHocTh. opmyJia pa3HOCTH KBaJapaToB. Pa3ioxeHrne MHOIrOWICHOB
Ha MHOKHTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb YPaBHEHHsI, MPaBUJIa TPEOOPa30BaHUs YPAaBHEHUS, PABHOCHILHOCTh YPaBHEHHI.

JIuHeHOe ypaBHEHHE C OJJHOW NMEPEMEHHOM, YHUCIIO KOPHEW JIMHEWHOTO YPAaBHEHHUS, PELICHUE JIMHEUHBIX YPaBHEHUM.
CocraBnenue ypaBHEHNM 110 YCIOBUIO 337a4M. PeleHrne TeKCTOBBIX 3a71a4 C TOMOILBK YPABHEHHI.



JluneiiHoe ypaBHEHHE C JABYMs MEepeMeHHbIMU W ero rpadux. Cuctema AByX JMHEHHBIX ypaBHEHUH C ABYMs
nepeMeHHbIMU. Perienne cucteM ypaBHEHUH crocoOOM MOJACTaHOBKHU. [IpuMmephl pemieHus: TEKCTOBBIX 3a7a4 C MOMOIIBIO
CUCTEM YPaBHEHUH.

DOyHKUNHA

Koopaunara Toukn Ha npsamout. Yucnoseie npoMeKyTKU. PaccTosHne Mex 1y n1BymMsl TOYKaMH KOOPJIMHATHOW IPSAMOM.

[IpsimoyronpHas cuctema koopauHaT, ocu OX m Oy. AOcuucca W opAMHATa TOYKM HA KOOPAMHATHOM TIJIOCKOCTH.
[Ipumeps! rpaduxos, 3amaHHbIX (popmynamu. Utenue rpadukoB peanbHbIX 3aBucuMocTed. [lonarue ¢ynkiuu. ['paduk
¢bynkuuu. CroiictBa GpyHkuuid. Jluneinas ¢pynkuus, e€ rpaduk. ['padux dynkuu y = |X|. ['paduueckoe perieHne JIMHEHHBIX

YPAaBHEHUU U CUCTEM JIMHEUHBIX YPaBHECHUM.
8 KJIACC

Yuciia 1 BBIYMCTICHUS

KBagpartuelii kopeHb u3 uncia. [lonarue o0 MppanMoHaIbHOM 4YHcIe. JlecATHuHbIe MPUONMKEHNUS UPPALUOHATBHBIX
gyucen. CBoiicTBa apudMeTHuecKuX KBaJAPAaTHBIX KOPHEH M MX NMPUMEHEHHE K MPeoOpa3oBaHUIO YHMCIIOBBIX BBIpAKEHUM U
BBIYUCIICHUSIM. J[€MICTBUTENIbHBIEC YNCIIA.

Crenenb ¢ LenpIM nokasaresneM U e€ cpoiicrBa. CTaHAapTHAs 3alUCh YHUCIIA.

AnreOpanyeckre BhIpaXeHUSAJTreOpandyeckue BbIpaKeHu sl

KBagpatHblii TpEXuieH, pa3ioKeHUE KBAAPATHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckast 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoi apoou. CliokeHue, BbIYMTaHUEe, YMHOXKEHUE, JCICHUE
anredpandeckux apoOei. PainoHaabHbIe BBIpaXKEHUS U UX ITPeoOpa30BaHHUE.

VYpaBHEHUs U HEpaBEHCTBAY pABHEHHUS] M HEPABEHCTBA

KBagpatnoe ypaBuenue, popmyia KopHeit kBaapaTHoro ypaBHeHus. Teopema Buera. Pemienre ypaBHeHM, CBOASIIIUXCS
K JTMHEWHBIM U KBaJipaTHBIM. [IpocTeiiime npoOHO-paioHaIbHbIe YPaBHEHUS.

['padmueckass uHTEepHpeTanys ypaBHEHUH C JABYMsI IMEPEMEHHBIMH M CHCTEM JIMHEMHBIX YpaBHEHMH C ABYMs
nepeMeHHbIMU. [[puMepsI pellieHns CUCTeM HEJIMHEHMHBIX YPaBHEHUH C ABYMS IE€PEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 aNreOpandyecKumM CrocoOoM.



YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHOM NEpEMEHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEWHBIE
HEPaBEHCTBA C OJITHOM NepeMeHHON. CUCTEMBI IMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

OyHKINNPYHKIUHA

[Tonstue pynkuuu. O6IaCTh OMpenesaeHs] U MHOKECTBO 3HaueHU! QyHKInU. CrnocoObl 3aJaHust (PYHKITHI.

I'paduk ¢pynkiuu. Yrenue cBoicTB PyHkumu no e€ rpaduky. [Ipumeps rpadukoB GyHKIUN, OTpakaroIUX peaibHbIC
IPOLECCHI.

@DyHKIMH, ONUCHIBAIOIINE MPSIMYIO U OOPATHYIO MIPONIOPLIMOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIuU y = X2,y =
x3, Y = VX, y=|x|. Tpaduuaeckoe peleHre ypaBHEHHH 1 CHCTEM yPAaBHEHHIL.

9 KJIACC

Yucaa v BbIYUCTICHUSA

PanonansHble 4mMCIa, MppalMOHAIbHBIC YMCIA, KOHEYHbIE U OCECKOHEYHBbIC JECATHYHbIE JIpoOu. MHOXKeCTBO
JEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHBIC YHCIia Kak 0ECKOHEYHBIE JeCATUYHbIC APo0U. B3auMHO 0/THO3HAYHOE COOTBETCTBHE
MEXAY MHOXKECTBOM JEHCTBUTEIBHBIX YUCET U KOOPIAUHATHOM MPAMOM.

CpaBHeHHE JIEUCTBUTEIIBHBIX YKCeN, apu(PMEeTHUeCKUE NEUCTBUS C IEMCTBUTEIIbHBIMU YUCIIaAMHU.

Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, NITUTEIHLHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[TpubnuxéHHOE 3HaUYCHNE BEJIMYMHBI, TOYHOCTh NMpuOamxenus. Oxpyriaenue yucen. [Ipukuaka u oneHka pe3ysibTaToB
BBIYMCIICHUM,

YpaBHeHUs U HEPABEHCTBA

JIunentHoe ypaBHEHUE. PelieHne ypaBHEHUN, CBOASIMXCS K JIMHEHHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHUN, CBOIAIIMXCS K KBaApaTHbIM. bukBagpaTHOoe ypaBHeHue. lIpumepsl
pEIICHUs YPABHEHUM TPETHEN U YETBEPTOU CTEIICHEN PA3JIOKEHUEM HA MHOKUTEIH.

Pemiennie ApoOHO-pallMOHANIBHBIX ypaBHEHUM. PerieHne TeKCTOBbIX 3a7a4 aJire0OpandeckKiuM METOA0M.

VYpaBHeHuUe ¢ IByMs IEPEMEHHBIMU | ero Tpaduk. Pemenne cuctem 1ByX TMHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMHU.
Pemenne cucrem AByX ypaBHEHHUH, OHO M3 KOTOPHIX JMHEHHOE, a IPyroe — BTOPOil cTeneHu. | paduueckas nHTEpIpeTaus
CHUCTEMBI YPABHEHUH C JIByMs IEPEMEHHBIMU.



Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Penrenue NMMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM. PelieHne cucTeM JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.
KBagpartusie HepaBeHCTBa. ['paduueckas HHTEpIIpeTaIysi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparnunas ¢ysknusa, e€ rpaduk u cBoiictBa. [lapabona, KOOpauWHATHI BEpIIMHBI Tapaldoibl, OCh CHUMMETPUU
napadoJibl.

Ipaduxu dyuxumit: y = kx, y = kx + b, y = k/x, y = x3,y =X, y = x| , u ux cBoiicTsa.

Hucnosble nocienoBaTebHOCTH YHCI0BbIE TOC/IE10BATEILHOCTH U POIrPeCcCuH

[ToHsiTHe YKMCIIOBOM MOCIEA0BATEILHOCTH. 3aJjaHUe MOCIEA0BATEIbHOCTH PEKYPPEHTHOM hopmysoit u dhopmysoit N-ro
YJICHA.

Apudmernueckas U reoMmeTrpuyeckas mporpeccuu. @opmynsl N-ro uieHa apuMEeTUYECKOW M TeOMETPHYECKON
MPOTPECCHIM, CYMMBI ITEPBBIX N YJIEHOB.

N3o0paxkenune uaeHOB apu(METHUYECKON M TeOMETPUUYECKOM MpOTrpeccHil TOYKaMU Ha KOOPJWHATHOW TMJIOCKOCTH.
JInHEWHBIA U SKCIOHEHIUAIIBHBIN POCT. C105KHBIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaMMBbI YUeOHOTO Kypca « AJredpa» XapaKTepHU3yIOTCs.

1) naTpHoTHYECKOE BOCIIMTAHME!

MPOSIBJICHUEM HWHTEpeca K TMPOIUIOMY W HACTOSIIEMY POCCHUMCKON MAaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUUCKOW MAaT€MaTHYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ITUX TOCTHXKEHUN B
JIPYTUX HayKaxX U MPUKIQJIHBIX chepax;

2) rpaskIaHCKOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE!

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpakJJaHUHA U peaiu3allii €ro IpaB, MPEJCTABICHUEM O MAaTEMATUUYECKUX
OCHOBaxX (YHKIIMOHHPOBAHMS PA3IMYHBIX CTPYKTYp, SABICHHUH, MPOIEIYyp TpakIaHCKOro oOIiecTBa (HampuMmep, BBIOOPHI,
OIPOCHI), TOTOBHOCTBIO K 00CYKICHUIO ATHYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTHYSCKUM IPUMEHEHUEM JIOCTH)KECHUH HAYKH,
OCO3HaHHWEM BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIOB B ICSATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE y4acTHE B PEIICHWU MPAKTHUUYECKUX 3aJa4 MAaTEeMaTUYECKOW HampaBIE€HHOCTH, OCO3ZHAHUEM
BOXXHOCTH MaTeMaTH4YECKOro 00pa30BaHUs Ha MPOTSKEHUU BCEU KU3HU JIJIs1 YCIEIIHON MPOo(eCcCuoHaNbHON AeATeIbHOCTH U
Pa3BUTHEM HEOOXOJMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM W TOCTPOCHHEM HHIAWMBUIYAJIbLHON TPACKTOPHH OOpa3oOBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME!

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY U ACTETHYECKOMY BOCHPUSITHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad, PELICHHH,
paccyXJIeHUM, YMEHUIO BUJIETh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS:

OpHCHTAIINEH B NESITEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUSI YeJIOBEKa, MIPUPOJIbI U OOIIECTBa, TOHMMAHUEM MaTeMaTHYECKON HayKH Kak c(epbl YeIOBEUECKON JIeITeIbHOCTH,



3TanoB €€ pa3BUTHA M 3HAYMMOCTH JJIs Pa3BUTHUS LMBUJIM3ALMH, OBJIAJEHUEM S3bIKOM MAaTEMaTUKA M MaTeMaTHYECKOU
KyJbTYpOH KaK CpECTBOM NO3HAHUS MUPA, OBJIAJIEHUEM ITPOCTEUIIMMHU HaBBIKAMH MCCIIEOBATEIBCKON AESITENbHOCTH;

6) puznyeckoe BocnuTanue, (opMHUPOBAHUE KYJIHTYPHI 3I0POBbSI M YIMOIHOHAIBHOI0 0J1arOMOJIyYHs:

TOTOBHOCTBIO NIPUMEHATh MAaTEMATUYECKUE 3HAHUSL B MHTEPECAX CBOETO 3/I0POBBS, BEACHMS 310pOBOT0 00pas3a >KU3HU
(3mopoBoe mHTaHWE, COANTAHCUPOBAHHBIA PEXKUAM 3aHITHA ¥ OTIBIXA, peryjsipHas (Qu3uueckas aKTHBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hICKCHH, MPU3HAHNEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eIoBeKa,

7) 3K0JI0THYeCcKOe BOCIIUTAHHE:

OpUEHTAllel Ha NMPUMEHEHHE MaTeMaTHMUECKUX 3HAHWM JUIsl pelleHus 3a7ad B 00JIaCTU COXPAaHHOCTU OKpY:Karollen
Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB M OLICHKM HMX BO3MOJXKHBIX ITOCJIEACTBUI ISl OKpYXKarolEeHd Cpelbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapakTepa 3KOJIOTHYECKUX MPo0JIeM U MyTeH UX pelIeHuUs;

8) aganTanus K N3MEeHSIOIMMCS YCJIOBUSAM CONMAJIBLHOW U MPUPOIHOIi cpebl:

TOTOBHOCTBIO K JICWCTBUSIM B YCIIOBHMSX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3
MPAKTUYECKYIO JIEATENbHOCTh, B TOM YUCJIE YMEHHUE YUUThCS Y IPYrUX JIOJEeH, MpuoOpeTaTh B COBMECTHOM JAEATEIbHOCTU
HOBBIE 3HAHUs, HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00XOAMMOCTHIO B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM Uncie (POpMYJIMPOBATh UAEH, HOHITHS, THIIOTE3bI 00 00BEKTaX
U SIBICHUSX, B TOM YHCJIE€ pPAaHEE HEU3BECTHBIX, OCO3HABaTh JE(MUIMTHl COOCTBEHHBIX 3HAHUW MU KOMIETEHTHOCTEH,
IUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHHUMATH CTPECCOBYIO CUTYAIMIO0 KaK BBI3OB, TPeOYHOIINI
KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIe pELIECHUS W ACUCTBUSA, (POPMYIHPOBATH U OLEHUBATh PUCKU M TOCIEICTBHUS,
(hopMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjornueckue 1eiicTBUA .
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BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX OOBHEKTOB, TIOHITHH, OTHOIICHUN MEXTY
MOHATUSAMH, (POPMYIUPOBATH OMpPENCICHUS TMOHSATHN, YCTAaHABIWBATH CYIIECTBEHHBIH MpPHU3HAK KiacCHU(UKAIUH,
OCHOBaHMS JIJIT 000OIICHUS M CPAaBHCHMS, KpUTCPHUH ITPOBOIMMOT0 aHAJIN3A,;

BOCIIPHHUMATh, (hOPMYJIUPOBATh U IIPEOOPA30BEIBATh CYXICHHS. YTBEPAUTEIbHBIC M OTPUIIATCIbHBIC, CIMHUYHEIC,
YacCTHBIC U 00IIHE, YCIOBHEIE,

BBISIBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpPEYMS B (pakTax, MAaHHBIX, HAOIIOICHUSIX U
YTBEPKICHUSX, TIpeIaraTh KPUTEPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEHN M MPOTUBOPEUHNIA;

JeNaTh BBIBOABI C HCIIOJB30BAaHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX M HWHIYKTUBHBIX yMO3aKIIOUCHUH,
YMO3aKJIIOUCHHUH 10 aHAJIOTHH,

pa3dupaTh J0Ka3aTeIbCTBA MATEMATHYSCKUX YTBEPKIACHHUH (ITPSIMBIC U OT IPOTHUBHOTO), IIPOBOJUTH CAMOCTOSITEIILHO
HECJIO)KHBIE JIOKa3aTelIbCTBA MaTEMaTHYeCKHX (aKTOB, BBICTpAWBATh apTyMEHTAIMIO, MPUBOJIUTH TMPUMEPHI M
KOHTPIIPUMEPbI, 000CHOBBIBaTh COOCTBEHHBIE PACCY KICHUS,

BbIOMpaTh CIIOCO0 pelleHus yueOHOW 3amayu (CpaBHHBATh HECKOJIBKO BapHaHTOB PEIICHHs, BHIOMpaTh HamOolee
HOIXOAIINHA ¢ Y4ETOM CaMOCTOSTEIIBHO BbIICICHHBIX KPUTEPHEB).

ba3oBble ucciieaoBarTebCKHe 1eiiCTBUS.

HCITOJTH30BaTh BOMPOCKHI KaK MCCIICIOBATENbCKAN MHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH BOMPOCHI, (PUKCUPYIOIINE
IPOTHBOPEYHE, MPOOJIEMYy, CaMOCTOATEIIPHO YyCTaHaBIMBaTh HCKOMOE M JIaHHOE, (HOPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHCHHE,

MIPOBOJIUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IIJIaHY HECIIOKHBIM JKCIICPUMEHT, HEOOJIBIIIOE MCCIIEIOBAHUE I10
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY CO0O0ii;

CaMOCTOSITeNIbHO  (hopMyupoBaTh 00OOIIEHHUS] YW BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO HAOJIOCHUS,
UCCJICIOBAHUSI, OLICHUBATh IOCTOBEPHOCTH MOJTYUYEHHBIX PE3yIhTaTOB, BEIBOJIOB U 000OIIECHHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TaK)KE BBIJIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTHU B HOBBIX
yCIIOBHSIX.

Pabora c nunpopmanueii:

BBISBJISITH HEJIOCTATOYHOCTH M M30BITOYHOCTh HH(MOPMAITUH, TAHHBIX, HCOOXOAUMBIX JIJIs PEIICHUS 3a1a4H,
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BBIOMPATh, AHAJTU3UPOBATH, CHCTEMATH3WPOBATh M HWHTEPIPETHPOBATH WH(OPMAIIMIO PA3TUYHBIX BUIOB U (Hopm
MIPEICTABIICHHUS,

BBIOMPATH GOpMY IIPEACTABICHHS HH(DOPMAIIUU U HILTIOCTPUPOBATH PEIlIacMbIe 3a/1a91 CXEMaMH, THarpaMMaMi, HHOH
rpaduKoi U ©X KOMOMHALIUSIMU;

OIICHUBATh HAMEKHOCTh WH(POpPMAIMA TO KPUTEPHUSIM, TPEIIOKCHHBIM YUYUTEIEM WU C(HOPMYyIHMPOBAHHBIM
CaMOCTOSITEJIHHO.

KOMMyHl/IKaTl/IBHbIe YHuUBEpPCAJIbHbLIC yqeﬁﬂble HEﬁCTBHH:

BOCIIPUHUMATh M (POPMYIMPOBATH CYXXJIEHHUSI B COOTBETCTBUM C YCJOBHUSIMU U IIENISIMU OOIICHUS, SICHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PEIICHUS
3a/1a4i, KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XO0/i€ OOCYXXICHHs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl, MpPOOJIEMBI, peIIaeMoN 3aaay,
BBICKA3bIBaTh HJIEH, HAICJICHHBIE HA MOMCK PEIICHHs], COMOCTABIISITH CBOM CYXJICHHUS C CYXICHUSIMHU JPYTHUX
YYaCTHUKOB JIMaJiora, OOHApY>KHUBAaTh pa3lIMyue M CXOJICTBO MO3UIMNA, B KOppeKTHOU ¢dopme (GopMynnpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

MIPEACTABISTh PE3YIbTAThl PEIICHUS 3aadyH, SKCIICPUMEHTA, UCCIICAOBAHMS, MPOCKTa, CAMOCTOSATEIHLHO BBIOMPATh
dbopmaT BBICTYIUJICHUS ¢ YUETOM 3a/1a4d MIPE3CHTAIIUU U OCOOCHHOCTEN ayAUTOPHUH;

MOHUMAaTh W WCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIyAJIbHOW paOOTHI TPH PEIICHUU YIEOHBIX
MaTEeMaTUYECKUX 3a]1ay,

MIPUHUMATH I1€JIb COBMECTHOU ESITEIIbHOCTH, TIJIAHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOThI, pacTpeeNsIiTh BUIbI
paboT, 1oroBapuBaThCs, 00CYKIATh MPOIECC U PE3YIbTAT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYIMIOBBIX (opmax paboThl (0OCYXICHHS, OOMEH MHCHHSIMH, MO3TOBBIC INTYPMBI U JApPYTHE),
BBITIOJIHATh CBOIO YacTh PaOOThI M KOOPAMHUPOBATH CBOM JEHCTBUS C JPYTUMHU YJI€HAMU KOMAaHbI, OIEHUBATH
KaueCTBO CBOETO BKJIa/Ia B OOIIHI MPOAYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

Pery/jisiTuBHbIE YHUBEPCAJbHbIE YUeOHbI€ 1eliCTBUS
Camoopranu3zaumsi:
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e CaMOCTOSITEIIPHO COCTABJIATH TUIAH, AJITOPUTM PEIIeHUS 3a/1a4M (MIIM €0 9acTh), BRIOMPATh CIIOCO0 PEIICHHUS C yIETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHHM C
y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHbIN HHTEJJIEKT:

e BIAJCTh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI IIPOIIECCa U pe3yiabTaTa PelIeHUs MaTeMaTUYeCKOM 3a/1a4u;

e TPEIBUAECTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPH PEUICHUH 3a4a4i, BHOCUTh KOPPEKTUBBI B IESITETLHOCTD Ha
OCHOBE HOBBIX OOCTOSITEIBCTB, HAMICHHBIX ONTHOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHHMBATh COOTBETCTBUE pe3yJibTaTa JESITEIIbHOCTA TMOCTABJICHHOW M€ W YCIOBUSIM, OOBSCHATH MPUYHHBI
JOCTKEHUSI UM HEJOCTHKEHUS 1€, HaXOAUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIbTATBI

K koHIly 00yueHust B 7 Kjaacce 0Oy4aronIUiics NOJYyYHUT CIAEAYIOIIHNE IPEAMETHBIE PE3YIbTAThI:

Ynciia v BbIYMCJIEHUS

BrInonHsaTh, coueTasi yCTHbIE M TUCbMEHHbIE TPUEMBI, aprU(PMETHUECKUE JCHCTBUS C PAIIMOHAILHBIMU YHCIIAMH.

Haxonuth 3HaueHUs YUCIOBBIX BBIPAXKECHUM, MPUMEHSITh Pa3HOOOpa3HbIe CIIOCOObI M MPUEMBI BHIYMCIICHHS 3HAYCHUMN
JIPOOHBIX BhIpaXXEHUH, COIepKAIIUX OOBIKHOBEHHBIC U JIECATUYHbBIC POOHU.

[Tepexoauts OT OgHOW (HOPMBI 3amucH 4YUCeNl K JIpyrod (mpeoOpa3oBbIBATH NECATHYHYIO JIPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OCCKOHEUHYIO JCCATUIHYIO IPOOD).

CpaBHUBATh U YNOPSAI0YMBATH PALIMOHAJIBHBIE YUCTIA.

OKpyrisTh yucha.

BpInonHAT, NPUKUAKY W OLUEHKY PE3YyJIbTaTa BBIYMCICHWN, OLUEHKY 3HAYCHUN YHUCIOBBIX BBIPAXKCHUU. BBIMOIHATH
JEUCTBUS CO CTENEHSAMU C HATypaJIbHBIMH MOKa3aTEISIMHU.

[TpuMeHsTh NPU3HAKY IEIMMOCTH, PA3JIOKEHHE HA MHOKHUTEIN HATYPAJIbHBIX YUCET.
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Pemate nmpakTHKO-OpUEHTUPOBAHHBIE 33/1a4M, CBA3aHHBIE C OTHOLICHHEM BEJIMYHH, TPONOPLUUOHAIBHOCTHIO BEIHYHH,
IIPOLIEHTAMM, WHTEPIPETUPOBATh PE3YyJbTAaThl PEHIEHHs 3aJad ¢ Yy4YETOM OIPAaHMYEHHUM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0ObEKTOB.

AJireOpandecKue BbIPAKeHUs

Hcnonp30BaTh anreOpanyeckyr0 TEPMHUHOJOTHIO M CHMBOJHUKY, NMPUMEHATH €€ B MPOIECCE OCBOCHHUS YyueOHOTro
Marepuaa.

HaxoauTs 3HaueHns: OyKBEHHBIX BBIPQXKEHUN MPU 33IJaHHBIX 3HAUCHHSIX TIEPEMEHHBIX.

BoinonHsaTe npeoOpa3oBaHus 1IE€JI0OT0 BBIPAXKEHUS B MHOTOYJICH NMPUBEICHUEM MOJOOHBIX CJIAraéMbIX, PaCKPHITUEM
CKOOOK.

BBINONMHATE yMHOKEHHE OJJHOUJIEHA HA MHOTOYJIEH U MHOTO4YJIEHA HA MHOTOWIEH, IPUMEHATH (POPMYJIbl KBaJpaTa CyMMbI
Y KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh pa3loKEHUE MHOIOYIEHOB HAa MHOMKUTENIHU C MOMOUIbIO BBIHECEHUS 32 CKOOKHM OOIIEro MHOMKHUTEI,
IPYyHIUPOBKU CIAraéMbIX, IPUMEHEHUS! (OPMYJT COKPALIEHHOTO YMHOXKEHHUS.

[IpumeHsTh TPeoOpa30BaHrss MHOTOUIEHOB JIJISl PEIICHUs PAa3JIMYHBIX 3a/1a4 U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3
peaIpHON ITPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATYpaIbHBIMH MOKAa3aTeIsIMU JJIsl MPeoOpa30BaHUs BbIPAXKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pematp snuHElHBIE ypaBHEHUsI C OJHOW NEPEMEHHOW, MPUMEHSs NpaBWiIa IEepexoja OT HUCXOAHOIO0 YPABHEHUS K
paBHOCWIBHOMY eMy. [IpoBepsTh, SIBISETCS JIM YUCIO KOPHEM YPABHEHHS.

[IpuMeHnaTh rpadguueckre MEeTOAbl PU PELICHUH JIMHEHHBIX YPABHEHHI U UX CUCTEM.

[TogOupate mprMepHI AP YKCE, SIBISIOUIMXCS PEIICHUEM JTUHEHHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMU.

CrtpouTh B KOOPAMHATHOM MJIOCKOCTH TpaUK JUHEHHOIO ypaBHEHUS C JIBYMsl IIEPEMEHHBIMH, MOJB3YSACH IpaduKoM,
MIPUBOJIUTH MPUMEPHI PEIICHUSI YPABHEHUSI.

Pematk cucteMbl IBYX JIMHEWMHBIX YPABHEHUM C ABYMS IEPEMEHHBIMH, B TOM YHUCJIE€ FPAPUUECKHU.

CocraBisTh M pellaTh JUHEWHOE YPAaBHEHHWE WJIM CUCTEMY JIMHEMHBIX YpPaBHEHHWW IO YCIOBHUIO 3aJayH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYyYEHHBIN pe3yJIbTar.
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DOyHKIUU

N300paxaTh Ha KOOPAUHATHOM MPSMOI TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM KOOPJAMHATAM, JTy4H, OTPE3KH, UHTEPBAJIbI,
3aMKUChIBATh YMCIOBBIC MPOMEKYTKH Ha alNTreOpandecKkoM si3bIKe.

OTtMeuaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH rpadUKu JIMHEUHBIX (YHKIIHH.
Ctpoutb rpaduk GyHKImMH Y = |X|.

OnuceiBaTh ¢ TOMOIIBIO (YHKIMN U3BECTHBIC 3aBUCUMOCTH MEXIY BEJIMYMHAMH: CKOPOCTh, BPEMsI, pacCTOSIHHE, 1ICHA,
KOJIMYECTBO, CTOMMOCTD, POU3BOIUTEIBHOCTE, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne QyHKIMU N0 3HAYCHUIO €€ apTryMeHTa.

[lonumate rpaduyeckuii crnoco0 TMpeACTaBICHUS W aHaiu3a HWH(OpMalMM, HW3BJIEKAaTb M HWHTEPHPETUPOBATH
uH(popmanuio U3 rpa)uKoB peasbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHIty oOyueHus B 8 kjacce 00yJaronuiics MOJIyIUT CIEeIYIOIINE TPEIMETHBIE PE3yIbTaThI:

Yucaa v BbIYUCTICHUSA

Hcrnonbs30BaTh HadalbHBIE IPEICTABICHUS O MHOXKECTBE JECHCTBUTENBHBIX YHWCEN ISl CPaBHEHHUS, OKPYIVICHHS M
BBIYHMCIICHHM, N300pakaTh JIEUCTBUTEIIbHBIC YK CIIa TOUKAMHU Ha KOOPJAMHATHOM MPSMOM.

[IpuMeHATh mMOHATHE apU(METHUYECKOrO0 KBaJIpPaTHOTO KOPHS, HAaXOJHUTh KBaJpaTHbIE KOPHHU, HCHOJB3Yys MpHU
HEOOXOAMMOCTH KaJbKYJSTOP, BBINOIHATH MPEOoOpPa30BAHMS BBIPAKEHHM, COJAEpXKAIUX KBAJPATHbIE KOPHHU, HCMOJIb3YS
CBOWCTBA KOPHEW.

Hcnonp3oBath 3anmucu OONBIIUX U MAJIBIX YHACEI C IIOMOIIBIO JECATUYHBIX Apo0Oei u creneneit yucna 10.

AJuire0OpanvecKue BbIpaKeHUs

[IpuMeHATHh NOHSTHE CTENEHU C LIEJIBIM MTOKa3aTeNEeM, BBIMOIHATH MPE0Opa30BaHUs BBIPAXKEHHM, COAEPKAILINUX CTEIEHU
C LEJIBIM IIOKA3aTENEM.

BBITIONMHATE TOXIECTBEHHBIE MPEe0Opa3oBaHUsl PAlMOHATIBHBIX BBIPAKEHU HA OCHOBE TMpaBWJ JCUCTBUN Hal
MHOTOYJICHAMH U aJlreOpandecKuMu IPoOsSIMHU.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHaTh npeoOpa3zoBaHusl BhIPAKEHUHN ISl PEIICHUS PA3IUYHbIX 33/lady U3 MATEMAaTHUKH, CMEXHBIX MPEAMETOB, U3
peaIbHOM TPAKTUKHU.
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YpaBHeHHs U HEpaBeHCTBA

Peate nuHelHbIE, KBAAPATHBIE YPABHEHUS U PALIMOHAIIbHBIE YPABHEHUS, CBOJALIUECS K HUM, CUCTEMBI IByX YpaBHEHUN
C IBYMsl [IEPEMEHHBIMH.

[IpoBOaUTH MpOCTEHIINE UCCIIEOBAaHNS YPAaBHEHUN U CUCTEM YPaBHEHMM, B TOM UYHUCIIE C IPUMEHEHUEM I'padUuecKux
npe/CTaBlIeHHI (yCTaHABIMBATh, UMEET JIM YPaBHCHHE WIIH CHCTEMA YPAaBHEHUH PEIICHHSI, €CITH HMEET, TO CKOJIBKO, ¥ TIpovee).

[lepexoauth OT CIOBECHOM POPMYITUPOBKH 3a7aud K €€ anreOpandeckoi MOAEIN ¢ TOMOIIBI0 COCTABIICHUS YPaBHEHUS
WJIM CUCTEMBI YPABHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4y MOJYYEHHBIN pe3ysbTarT.

IIpuMeHATH CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPABHEHUS, OLEHKH, pEIIaTh JMHEHHBIE HEPaBEHCTBA C OJHOU
NEPEMEHHOM U UX CUCTEMBI, JaBaTh I'pauueCcKyr0 MIUTFOCTPALIMIO MHOKECTBA PEILICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[ToHrMAaTh ¥ UCTIONB30BaTh (DYHKIIMOHAIBHBIC MTOHITHS U SI3bIK (TEPMUHBI, CHMBOJIIMYECKHE 0003HAYCHUS), ONIPEICIISATh
3HaYeHUE (PYHKIMHU [0 3HAUCHUIO apryMEHTa, ONPEEIATh CBOMCTBA (PYHKIMHU 110 €€ rpaduKy.

Ctpouts rpaduku 3J1€MEHTApHBIX (DYHKIMA BUAA:

y=k/X,y =x2,y =x3,y = [X|, y = VX, oruCBIBaTh CBOCTBA YHCIOBOH (YHKIIH 110 €& rpaduKy.

K konity oOyuenus B 9 kjacce 00y4aronuiics MOJIyIuT CIEeIyIOIINE TPEIMETHBIE PE3yIbTaThI:

Yucsia ¥ BIYMCICHUSA

CpaBHMBATh U YIIOPSA0YMBATH PAllMOHAIBHBIE U UPPALMOHAIBHBIE YUCIIA.

BoinonHATe apudmernyeckue NEUCTBUS C PAMOHAIBHBIMU YHCIIAMH, COY€Tas YCTHbIE W NUCHBMEHHbIE NPHUEMBI,
BBITNIOJIHSITH BBIYMCIIEHUS C UPPAMOHATBHBIMUA YHCIaMHU.

HaxonuTth 3Ha4eHMsI CTENIEHEN C LIEJBIMU MOKA3aTeIsIMUA U KOPHEH, BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKEHU.

OKpyTiATh JEHCTBUTEIBHBIE YHACIIA, BBIIOIHATD NPUKUIKY PE3YyJIbTaTa BBIYMCICHHM, OLEHKY YMCIIOBBIX BBIPAXKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemiate nMHeHbIEe M KBaJApaTHbIC YPAaBHEHMs], YPaBHEHUS, CBOJSAIIMECS K HUM, MPOCTEHIINE ApOOHO-pallMOHAIbHbIE
YpaBHEHUSI.

Pemate cucteMsl ABYyX JMHEHHBIX YPABHEHUHN C ABYMS NEPEMEHHBIMU M CUCTEMBI JIBYX YPAaBHEHHMI, B KOTOPBIX OJHO
YPaBHEHUE HE SBISETCS JTUHEHHBIM.
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Pemath TekcToBble 3ajauu anreOpanvyeckuM CIIOCOOOM C MOMOUIBIO COCTaBICHHUS YpPaBHEHHUS WM CHCTEMBI JIBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoaUTH MpOCTEHIINE UCCIIEOBAaHNS YPAaBHEHUN U CUCTEM YPAaBHEHMM, B TOM UYHUCIIE C IPUMEHEHUEM IpadUuecKux
npeacTaBieHui (YCTaHABIMBATh, HIMEET JIM YPaBHEHHE WIH CUCTEMa YPaBHEHUH PEIICHHS, €CITU UMEET, TO CKOJIBKO, ¥ TIpoYee).

Pemrate nuHelHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, M300pa)kaTh PEIICHHE HEPABEHCTB HAa YHCIOBOU MPSIMOW,
3aIMChIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemate cucTteMbl TUHENHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIME KBAIPATHOE HEPABEHCTBO, N300paKaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YMCJIOBOU IIPSIMOM, 3aIIMChIBAaTh PEIICHHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHbIX 3a/1a4.

DOyHKIUU

Pacnio3znaBath (yHKIIMU M3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXeMAaTHUUYECKU PACIIONOKEHHE Ha KOOPAUHATHOM IUIOCKOCTH

rpadukoB GyHKumit Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = [X|, B 3aBHCHMOCTH OT 3HAYCHHi
KO2(PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth M u300paxkaTh CXEMAaTHUYECKU TrpadUKd KBaJAPAaTUYHBIX (YHKIMH, OMUCHIBATH CBONCTBA KBaJAPATHUYHBIX
GbyHKIMI 110 uX rpadukam.

Pacnio3naBaTe kBagpatuuHyo (QyHKIUIO 1O (Gopmylie, MPUBOAUTH MPUMEPHI KBAAPATHUUHBIX (PYHKIUNA U3 PeaIbHON
KU3HU, (U3UKH, TEOMETPHHU.

YucJioBbIC MOCIEI0BATEILHOCTH U IIPOrPeCcCUm

Pacnio3naBaTh aprpMETHYECKYIO U TEOMETPUUECKYIO MTPOTPECCUH MPU PA3HBIX CIIOCO0AX 3a/IaHuS.

BBINONMHATE BBIYKCIICHUSI C UCIIONIBb30BaHUEeM (HOpMyJT N-TO YiieHa apu(pMETUYECKON U T€OMETPUUYECKON MPOTPECCUi,
CYMMBI IEPBBIX N YJICHOB.

N300paxkath 4ieHbl OCIEA0BATEILHOCTH TOUKAMU Ha KOOPJUHATHOM IJIOCKOCTH.

Pemath 3amauu, CBS3aHHBIC C YKMCIOBBIMH ITOCIICOBATEILHOCTSIMH, B TOM YHCIIC 3aJladyd M3 peajbHOW XKU3HU (C
UCIIOJIb30BAHUEM KAJIbKYJISITOPA, HU(POBBIX TEXHOIOTHIHA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgposbie
Ne ni/m P Konrposbnbsie  IIpakTnyeckue (cpp )
NMPOorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BeuKciIeHU. PaimoHanbHbIE o5 1 bubmuoreka [{OK
yucia https://m.edso0.ru/7f415b90
bubnuoreka [{OK
2 AnrebpanyecKkue BbIpaKeHUS 27 1 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 ¥ PpaBHEHI 1 HEpABeHCTBa 20 1 https://m.edso0.ru/7f415b90
bubnuoreka [{OK
4 K ) 24 1
OOPAMHATE! 1 rpaguich. DyrKin https://m.edsoo.ru/7f415b90
bubmmoteka IIOK
IT 1
> OBTOpeHHE 1 0000ICHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOTPAMME
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8 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ae/ioB U TeM uugpoBbIe
Ne n/n P Kontposbubie IlpakTHueckue (wnbp )
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcbl
bu6nmoreka LIOK
1 q .K 1
ucia v BeaucieHus. KBagpaTtuele KOpHU 5 https://m.edsoo.ru/7f417af8
2 Uucna u Beruucienus. CTeneHsp ¢ 1ebiM - bubnuorexa [{OK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXeHUs. 5 1 bubmmorexa [JOK
KBanpatHbiii TpExuiieH https://m.edsoo.ru/7f417af8
AnreGpanyeckue BbIpaXeHUsl. Bu6mmoreka [JOK
4 15 1
AnrebOpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBanpaTHbie 15 1 bubnmnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [{OK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa 12 1 https://m.edso.ru/7f417af8
bubmmoreka [IOK
8 DykuiH. OCHOBHbIC IOHSATHS > https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
9 o | 9
yHiH. HcnoBbIe GyHKLHH https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
10 II 6 2
OBTOpeHHE 1 0bobmenHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME
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9 KJIACC

Kosn4yecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/n P Kontposbubie IlpakTHueckue (unbp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u Beruncienus. JleicTBUTENbHEIC 9 bubnuoreka [{OK
quclia https://m.edsoo.ru/7f419d08
5 YpaBHEHMs 1 HEPABCHCTBA. Y paBHEHUS C 14 1 bubmmorexa [JOK
OJHOM MIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHUI https://m.edso0.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
o 1 1
> YHICHHH 6 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBBIC ITOCIIEIOBATEIIEHOCTH 5 httos://m.edsoo.ru/7f419d08
[ToBTOpenue, 0600IIEHNEe, CUCTEMATU3 AT bubnmoreka LIOK
7 . 18 1
3HAHUM https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosun4vecTBO 4acoB DJIeKTPOHHBbIE
Ne Hdara uudponbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3yuyeHHs1 oOpa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 [TonsATHE parOHAIBHOTO YKCIA 1
5 Apudmernueckue neicTBus ¢ 1
panMoOHAIBLHBIMU YUCIIAMHU
3 Apudmernueckue neicTBus ¢ 1
panMoHaIBFHBIMU YUCIIAMHU
4 Apudmernueckue TeUCTBUS C 1
panMoHAIBHBIMU YUCIIAMHU
5 Apudmernueckue neicTBus ¢ 1
palnMoHaIbHBIMU YHCIIAMHU
6 Apudmernueckue neiCTBUS C 1
panroHaTBFHBIMU YUCIIAMHU
7 CpaBHeHue, ynopsIouuBaHue 1
palMOHAIBHBIX YHCENT
3 CpaBHeHue, ynopsiJouuBaHue 1
palMOHAIBHBIX YHCENT
9 CpaBHeHue, yrops104MBaHue 1
paIMoOHATBHBIX YHCET
10 Crenens ¢ HaTypalbHBIM 1 bubnuotexa [JOK

I1OKa3aTcjIcM

https://m.edsoo.ru/7f4211de
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11

CreneHb ¢ HaTypaJIbHBIM
MOKa3aTeneM

bubnunoreka LIOK
https://m.edsoo.ru/7f421382

12

13

CreneHb ¢ HaTypaJIbHBIM
HOKa3aTeneM

CremneHp ¢ HATYpaJIbHBIM
MoKa3aTesieM

bu6nmoreka LIOK
https://m.edsoo.ru/7f42154¢e

bubnunoreka LIOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HaATYpaJIbHBIM
MOKa3aTeneM

15

16

17

Pemrenyie oCHOBHBIX 3a7a4 Ha
JpoOHu, MPOLIEHTHI U3 peaIbHOMN
MPAKTUKHU

Pemennie ocHOBHEBIX 3a7a4 Ha
JIpOoOH, IPOLICHTHI U3 PeaTbHOU
MPAKTUKHU

Pemenne ocHOBHBIX 3a/1a4 HA
JpoOH, IPOLIEHTHI U3 PeabHOMN
MIPAKTUKU

18

Pemrenve oCHOBHBIX 3a7a4 Ha
JpoOH, MPOLIEHTHI U3 peaIbHOMN
MPaKTUKHU

19

20

21

[Ipu3Haky JeIUMOCTH, Pa3ioKEHUS
Ha MHOKUTEJIM HAaTypaJbHbBIX YUCEIl

[Ipu3Haku NeNMMOCTH, Pa3I0KEHUS
Ha MHOXXUTEJIM HATYPAJIbHBIX YHUCEII
Peanbuble 3aBucumoctu. [Ipsmas u

oOpaTHast MPOMOPIIMOHATBHOCTH

22

Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi IPOMOPIIMOHATHFHOCTH
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https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbuble 3aBucumoctu. [Ipsimas u

23
oOpaTHas MPONOPLHUOHATBHOCTH
24 Peanpubie 3aBucumocT. [Ipsimas u
oOpaTHast MPOMOPIHOHATBHOCTH
o5 KonTponbhas pabora no teme
"PauunonanpHble yncia'
26 BykBeHHbIE BBIpaKEHUS bubmmorexa [JOK
Y p https://m.edsoo.ru/7f41feec
27 DopMmyIsl
28 dopmyItbl
29 [Iepemennsie. Jlomyctumble
3HAYEHUS TIEPEMEHHBIX
[IpeobpazoBanmne OyKBEHHBIX
30 BBIPQXCHUH, pACKPBITHE CKOOOK 1 bubmmorexa [IOK
P » PACKD https://m.edsoo.ru/7f41fafa
MIpHUBE/ICHNE MTOIOOHBIX CIaraeMbIX
[IpeobpazoBanne OyKBEHHBIX
31 BBIPaXCHUH, paCKPBITHE CKOOOK 1 bubmmorexa [TOK
P » PACKD https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
32 BBIpA)KEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
33 BBIpQ)XEHUH, pacKphITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHH C HATYPATbHBIM bubmuorexa [{OK
I0Ka3areyieM https://m.edso0.ru/7f421382
35 CBoiicTBa CTENIEHU C HATYPaJIbHBIM bubnmorexa [JOK

IIOKa3aTejieM

https://m.edsoo.ru/7f42154e
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36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmorexa [JOK
IIOKa3aTelneM https://m.edsoo.ru/7f4218be

Bbu6mmoreka [JOK
37 Muorouiretibi https://m.edsol_.[ru/7f42276e

Bbu6mumoreka [JOK
38 Muorousietibi https://m.edsol_.[ru/7f422930

39 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE bubnunoreka LIOK
MHOI'OUYJIEHOB https://m.edsoo.ru/7f422af2

40 CrnoxxeHue, BRIUUTAHUE, YMHOKEHHE bubnmoreka LIOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422cc8

41 Cnosxenue, BBIMUTAHUE, YMHO)KEHHE Bbu6mmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca

42 CrnoxxeHue, BRIUUTAHUE, YMHOKEHHE bubmmorexa [JOK
MHOI'OUYJIEHOB https://m.edsoo.ru/7f423182

43 DopmyJIbl COKPAILEHHOTO bubnnorexa [JOK
YMHOXKEHUS https://m.edsoo.ru/7f42432a

44 ®opMybl COKpALIEHHOTO bubnnorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPALLIEHHOTO bubnnorexa [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424c12

46 DopMyJIBl COKPAILEHHOTO bubmuoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424fd2

47 @opMyIIbl COKpALIEHHOTO bu6muoreka [JOK
YMHOXXEHHUS https://m.edsoo.ru/7f4251d0

48 Paznoxenne MHOTO4JICHOB Ha butmoreka [JOK

MHOXHUTEIN

https://m.edsoo.ru/7f423312
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49 PasnoxxeHne MHOrO4ICHOB Ha bubnunoreka LIOK
MHOXUTENIH https://m.edsoo.ru/7f4237fe
50 PaznoxkeHne MHOTO4JICHOB Ha bubnuoreka [{OK
MHOUTENH https://m.edsoo.ru/7f4239de
51 Pa3noxxenre MHOTOUJICHOB Ha
MHOKUTEH
59 Konrponsnas pabora o Teme
" AnreOpanyecKue BhIpaKeHUs"
VYpaBHeHue, IpaBuia
53 npeoOpa3oBaHusl ypaBHEHHH,
PAaBHOCUJIBHOCTh YPaBHEHUI
JIunelinoe ypaBHEHHE C OJHOM
54 MIePEMEHHOM, pelIeHne TUHEHHBIX
YpaBHEHUN
JIunelinoe ypaBHEHHE C OHOM
55 IIEPEMEHHOMH, pEIICHUE JTMHEWHBIX bubamorexa HOK
. https://m.edsoo.ru/7f420482
ypaBHEHUM
JInHeitHoe ypaBHEHHE C OJTHOU
56 NIEpEMEHHOH, pelIeHNe THHEHHBIX
YpaBHEHUN
57 Pemenue 3a71a4 ¢ TOMOIIBIO bubnmoreka LIOK
YpaBHEHHU https://m.edsoo.ru/7f42064e
58 Pemenne 3a1a4 ¢ MOMOIIBIO bubnunoreka LIOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ momMompio but6moreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemenue 3a71a4 ¢ TOMOIIBIO bubnunoreka LIOK

YpaBHEHUI

https://m.edsoo.ru/7f420e6e
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61 JIlunelinoe ypaBHEHHE C IByMs bubnmorexa [JOK
MepEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427c32
62 JInHeHOE ypaBHEHHE C IBYMS bubnnorexa [JOK
NEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JTUHEHUHBIX bubnunoreka LIOK
YpPaBHEHUH C IByMsl IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTMHEHHBIX
YPaBHEHMH C IByMsl IE€PEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C JABYMSI IEPEMEHHBIMU
66 Cucrema IByX JIMHEHHBIX
YPaBHEHUH C IByMsl IE€PEMEHHBIMU
b K
67 Pemenue cucreM ypaBHeHUi nomorexa LO
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHU bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEeHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEeHU
71 Pemenne cucrem ypaBHeHUN
7 KonrtponbHas pabora o Teme bubmuoreka [JOK
"Jlunelinble ypaBHeHUs" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsmoi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnunoreka LIOK
74 |
VICTOBHIC HpOMECy Tt https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEKYTKH
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PaccrosiHne Mex 1y 1ByMs TOYKaMHU

76 KOOPJMHATHOM MpsIMOM
77 Paccrostare Mex 1y IByMs TOUKaMH
KOOPAMHATHOW NPSMOU
78 [IpsiMoyronbpHas cucTeMa bubmmorexa [JOK
KOOpJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucrema Bbu6mmoreka [JOK
KOOpJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
dbopmymamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepst rpaduKoB, 3a1aHHBIX bubmmorexa [JOK
dbopmymnamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKkoB, 3aJaHHBIX
bopmynamu
83 Urenue rpa)ukoB peabHBIX bubnuoreka [IOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24
84 UreHue rpa(pI:IKOB pealbHbIX
3aBHUCHUMOCTEMN
bubnnorexa [JOK
8 Hownsrue Qynicunn https://m.edsofru/7f41ef06
86 I'padux pyHkIuN
. . bubnuoreka [{OK
87 CBoficTBa yHkuHi https://m.edsofru/7f41f078
. . bubmuoreka [{OK
88 CBoficTBa yHkuHi https://m.edsogru/7f41f1fe
89 Jlunelinas GpyHKIUSA Bubmroreia LIOK

https://m.edsoo.ru/7f427282
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90

91

Jlunetinas GyHkIus

[TocTpoenue rpaduka TuHEHHON
byHKIII

bubnunoreka LIOK
https://m.edsoo.ru/7f427412

bubnunoreka LIOK
https://m.edsoo.ru/7f426d1e

92

93

[Toctpoenue rpaduka TuHEHHON
byHKIIN
I'padux Gpyukuuu y =[x|

94

I'paduk pynkuum y =[x|

95

96

97

KonrponsHas pabora o teme
"Koopaunats! u rpadukw.
®yukuun" / Beepoccuiickast
npoBepouHas paboTa

Hrtorosasi KOHTpoJIbHAs paboTa /
Bcepoccuiickas mpoBepouHast
pabora

HOBTOpeHI/Ie OCHOBHBIX IIOHATHH U

METOIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUNA

bubnuoreka [{OK
https://m.edsoo.ru/7f41f50a

bubmuoreka [{OK
https://m.edsoo.ru/7f429c6c¢c

98

[ToBTOpEHNE OCHOBHBIX OHATHI U

METOIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUNA

bubmmoteka IIOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX TOHATHI U

METO/IOB Kypca 7 Kjacca,
0000111eHEe 3HAHUHT

bubnunoreka LIOK
https://m.edsoo.ru/7f42a0e0

100

HOBTOpeHI/IC OCHOBHBIX IIOHSATHH U

METO/IOB Kypca 7 Kjacca,
0000111eHEe 3HAHUHT
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[ToBTOpEHNE OCHOBHBIX OHATHI U

bubnunoreka LIOK
101 METOLOB Kypea 7 e, 1 https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX OHATHI U
102 METOA0B Kypca / Kiacca 1 Bubnnorexa [JOK
P . ' https://m.edso0.ru/7f42a900
000011eHrE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME
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8 KJIACC

Kosun4yecTBO 4acoB DJIeKTPOHHBIE
°
Jrj;n Tewa ypoxa Bcero Koutpoaensie — Ipakrueckue fI[:;:eHI/IH :)Ig[()l:l[;zz:fenbnue
padoThI padoThI pecypent
1 KBanpaTHblii KOpeHb U3 UuCIia 1 bubnnorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTue 06 upparMoHAIbHOM 1 bubnnorexa [JOK
4yucIe https://m.edsoo.ru/7f42eaaa
3 JecsaTruunble MPUOTUKESHUS 1
UPPALMOHATIBHBIX YHCET
4 JlecsaTHYHBIC TPUOITMKCHHS 1
HPPALMOHATIBHBIX YHCET
5 JlelicTBUTEIILHBIC YHCIIA 1
5 CpaBHEHHE IEUCTBUTEIHHBIX 1
yucen
7 CpaBHEHHE TEUCTBUTEIHHBIX 1
yucen
3 Apudmernueckuil KBaJpaTHBIN 1
KOpPEHb
9 YpaBHeHue BHIa X2 = a 1
10 CaoticTBa apuMETHUECKUX 1 bubnmnorexa [JOK
KBaJIpaTHBIX KOPHEN https://m.edso0.ru/7f42d862
11 CaoticTBa apupMEeTHUECKUX 1 bubnuoteka [JOK

KBaJIPaTHBIX KOPHEH

https://m.edsoo.ru/7f42d862
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[IpeoOpazoBaHme YHCIOBBIX

12 BBIPAXKEHUI, COLEPKALIAX buGnuorexa [IOK
p » CONCPIRAIL https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[IpeoOpa3oBaHme YHCIOBBIX
13 BBIPAXKEHUM, COMEPIKAIIAX buGnuorexa [IOK
p ' p https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[TpeoOpazoBaHUEe YHCIOBBIX
14 BEIpAKCHU, COASPKAIIUX bubnmorexa [TOK
P » COREpHA https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[TpeoOpa3oBaHue YHCIOBBIX
15 BBIPAXKEHUI, COLEPKALIUX Bubmiorexa OK
p » corepratt https://m.edsoo.ru/7f42e262
KBaJIpaTHbIC KOPHU
16 CreneHb C LIETBIM ITI0Ka3aTeaeM Bubmiorexa OK
1 https://m.edsoo.ru/7f4354a4
CraHgapTHas 3alych YKCIa.
Pa3mepb1 00bEKTOB OKPYIKAIOIIETO
17 mupa (0T 3JeMEHTapHBIX YaCTHIL 10 bubmuoreka [JOK
KOCMHYECKUX 00BEKTOB), https://m.eds00.ru/7f436098
JUTHTEITFHOCTH TIPOIECCOB B
OKPYXKaIoIIeM MHPE
18 CBolicTBa CTEMEHHU C IETBIM bubmuoreka [{OK
HoKa3aTejieM https://m.edsoo0.ru/7f435648
19 CBoiicTBa CTENEHU C IETBIM bubnuoreka [{OK
oKazarejieM https://m.edsoo.ru/7f435648
20 CBOJCTBA CTEIIEHHU C IIETBIM bubnunoreka LIOK
MoKa3aTejieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTEMEHHU C IETBIM bubmuorexa [IOK

IIoKa3aTecjiem

https://m.edsoo.ru/7f43599a
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CBoiicTBa CTENEHH C IIEJIBIM

bubnunoreka LIOK

22 MoKa3aTeseM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpéxunieH
24 KBagparuseiii TpéxusieH
o5 Paznoxenune kBagpatHOro bubnnorexa [JOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3znoxxeHue kBapaTHOIO bubnnorexa [JOK
TpEXWIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KonTtponsHas pabota mo Temam
27 "KBaapatusie kopau. CteneHu. bubmmorexa LIOK
Kpaparibiit Tpexien” https://m.edsoo.ru/7f42ec80
bubmmorexa [JOK
28 Aarebpantaeckas ApoOk https://m.edsoi_.[ru/7f430382
JomycTumMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJIAIINUX B
anredpandecKue BhIpaXKEHUS
JomycTruMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOJSIINX B
anredpandeckue BoIpaKeHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [{OK
anredpandyeckou 1poou https://m.edsoo.ru/7f4308e6
N bubnnorexa [JOK
32 Coxpamere podeit https://m.edsog)_.[ru/7f430a8a
. bubmmnoreka [JOK
33 Coxpauerne apobeit https://m.edsog)_.[ru/7f430f44
34 Coxkparienne apooeit bubnnorexa [IOK

https://m.edsoo.ru/7f430f44
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CrnoxkeHue, BBIYUTAHHUE,

35 MHOKEHHE U JIEICHUE Bubmiorexa LIOK
4 A Ny https://m.edsoo.ru/7f43128¢c
anreOpanvecKux Apooeit
CrnoskeHue, BEIYUTAHHUE,
36 MHOKEHHE U IeJICHUE Bubmorexa LIOK
Y . https://m.edsoo.ru/7f4315c0
anreOpanyecKkux aApooeit
CnoxeHne, BEIYATAHUE,
37 MHOKEHHE U JIETICHUE Bubmorexa IIOK
Y g . https://m.edsoo.ru/7f4318c2
anredpandeckux apooeit
CrnoxeHne, BEIYATAHUE,
38 MHOKEHHE U JIETICHUE Bubmorexa HOK
y A . https://m.edsoo.ru/7f431a20
anreOpanvecKux Apooeit
IIpeoOpa3zoBaHne BEIPAKEHUH,
39 cop e >II<)a uXx aiared Ia)u/IquKI/Ie Bubmuorexa IOK
ACPRAtL p https://m.edsoo.ru/7f43259c¢
Ipodu
[IpeobpazoBanue BbIpaKEHUH,
40 coZlepKaIUX aJireOpandecKue Bubmiorexa ITOK
P P https://m.edsoo.ru/7f432736
npodu
IIpeoOpa3oBanye BEIpaKEHUH,
41 cop e >II<)a uXx anared I;I/IquKI/Ie Bubmrorexa IOK
Flepraiit P https://m.edsoo.ru/7f432736
Ipobu
42 KonrponsHas pabora no teme bubmuoreka [JOK
" Anrebpanueckas 1poon" https://m.edsoo.ru/7f431d36
bubnunoreka LIOK
43 K
BA/IpATHOC YPABHCHHS https://m.edsoo.ru/7f42eela
44 Hemnonnoe kBagpaTHOE ypaBHEHHE Bubmuorexa LIOK

https://m.edsoo.ru/7f42eela
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bubnunoreka LIOK

45 Henonioe kpazparrioe ypasiieiie https://m.edsoo.ru/7f42eela
46 ®dopMyia KOpHEH KBaIpaTHOTO bubmmorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopMyia KOpHEH KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUs https://m.edsoo.ru/7f42f3f6
48 dopmyia KOpHEH KBaJIPaTHOTO bubnnorexa [JOK
ypaBHEHUs https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopema Buera https://m.edsoi_.[ru/7f42fef0
bubnnorexa [JOK
>0 Feopena Brera https://m.edsooL.[ru/7f43oo76
51 Pewienue ypaBHEeHUMH, CBOAAIINXCS bubnuoreka [IOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHMi, CBOASILIUXCS Bu6mmoreka [JOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme npo6HO- bubmuoreka [JOK
palrOHAIbHBIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue apoGHO- bubmuoreka [JOK
palMoOHaJIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenye TeKCTOBBIX 3a7a4 C bubmmoteka [IOK
IIOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢c
56 Pemenne TekcTOBBIX 3a1ay C bubnunoreka LIOK
MMOMOIIBIO KBaJPaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTtponsHas pabota o teme bubmuoreka [JOK
"KBanpatnslie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
58 JIvHeitHOe ypaBHEHUE C IBYMS

NepEMEHHBIMH, €T0 rpaduk,
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IIPUMEPBI PEIICHNS YPABHEHUN B
LEJIBbIX YUCIIax

59

JInHeiHOE ypaBHEHHUE C IBYMS
NepEeMEHHBIMH, €T0 rpaduk,
IPUMEPHI pEIICHUs YpaBHEHUH B
EJIBIX YUCIIaxX

60

61

62

JIuHeitHOe ypaBHEHUE C IBYMS
NepEMEHHBIMH, €T0 rpaduk,
IPUMEPHI pEIIeHUs YPaBHEHUH B
LEJbIX YUCIIaxX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHCHI/Iﬁ C ABYyM: INICPCMEHHBIMU

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHCHI/Iﬁ C ABYyM: IICPCMEHHBIMU

63

64

65

Pemenne cucrem ByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

IIpumepsl perieHus: CucTeM
HEJIMHENHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMHU

IIpumepsl perieHus: CucTeM
HEJIMHEHHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

66

['padmueckas uHTEpIpETALIUS
YPaBHEHHUS C ABYMs IEPEMEHHBIMU
Y CHUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmueckas uHTEpIpETALIUS
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6
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Y CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pemienyie TEKCTOBBIX 3aj1a4 C

08 IIOMOILBIO CUCTEM YPaBHEHUI
69 Penienne TekcTOBBIX 3a1a4 ¢
IIOMOUIBbIO CUCTEM YPaBHEHUNU
70 Pewienne TeKCTOBBIX 3a1a4 C
IIOMOUIbIO CUCTEM YPaBHEHUNU
71 HucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 YucnoBble HEPABEHCTBA U UX
CBOMCTBa
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 JIvHeiHbIe HEpaBEHCTBA C OJHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIunelinble HEPABEHCTBA C OJTHON bubnnorexa [JOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIvHeiiHbIe HEPaBEHCTBA C OHOM
IIEPEMEHHOMN U UX pELICHUE
77 CucTemMbl TUHENHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 CucTtemMbl TUHENHBIX HEPABEHCTB C bubnuoreka [{OK
OJIHOM IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTtembl TMHENHBIX HEPABEHCTB C

OJHOU EPEMEHHON U X PELICHUE

36


https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

N3obpakenue pemeHus

80 JUHEHHOTO HEPABEHCTBA U UX bubmorera [JOK
P N N https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHMCJIOBOH MPSAMO
N3obpakenue perieHus
81 JTUHEWHOTO HEPABCHCTBA U UX bubmorexa LHOK
P N N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOU
KoHTponbHas paboTa 1mo Temam
82 "HepaBenctBa. CucteMbl
ypaBHEHUH"
bubnuoreka [{OK
83 II
OUATHE pYHILLIH https://m.edsoo.ru/7f433c12
84 Ob6nacTp ornpeneneHus u bubnnorexa [JOK
MHOECTBO 3HaUCHHUH (DYyHKIIH https://m.edsoo.ru/7f433d84
85 CniocoOvbI 3a1anus GpyHKIUN
86 I'padux dynkumn
87 CgoiicTBa (pyHKIIMHU, UX
oToOpaxkeHue Ha rpaduke
88 Urenue u noctpoeHue rpaukoB
byHKIMMA
89 [Tpumeps! rpadukoB GyHKINH,
OTPAXKAIOIIUX PeaTbHBIC TIPOIECCHI
OYHKINH, ONUCHIBAIOIINE TPIMYIO
90 u 2)16 :TH 1O TIPOTIO ;HOHaHEHBI}e/ bubmorexa HOK
PATHYIO HpOTIOpH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['unepOomna
92 Tunep6ona bubmuorexa [IOK

https://m.edsoo.ru/7f4343e2
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bubnunoreka LIOK

93 r =x2
pagux pynxim y https://m.edsoo.ru/7f434572
Oykmuu Y =xX2, Yy = X3,y = VX, y =
94 |X|}']1" gq)mi/ecxoey emeHZIe ’ bubmmorexa [JOK
1P . P . https://m.edsoo.ru/7f434d38
YpaBHEHMIA U CHCTEM YPaBHEHHIA
IToBTOpEHME OCHOBHBIX MOHATHI U
METOJIOB KypPCcOB 7 ¥ 8 KJ1accos,
95 0000 eHI/IZp3HaHI/II71 / buGnuorexa [IOK
B B https://m.edsoo.ru/7f4371aa
Bcepoccuiickast mpoBepodHas
pabora
Hrorosast koHTposibHast pabora /
96 Bcepocculickas nposepoyHas buGnuorexa [IOK
p POBEp https://m.edsoo.ru/7f434eb4
pabora
IToBTOpEHNE OCHOBHBIX MOHATHI U
97 METOJIOB KypcOB 7 M 8 KJ1acCOB,
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHN U
98 METOJIOB KYpPCOB 7 ¥ 8 K1accoB bubnmorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
99 METOJIOB KypcOB 7 U 8 KJIacCoB brbmmorexa [OK
7108 KYP . ' https://m.edsoo.ru/7f437510
000011IeHre 3HAHNI
IToBTOpEHME OCHOBHBIX MOHATHI U
100 METOIOB KYPCOB 7 U 8 KJIaCCOB bubmmorexa TIOK
/OB KYP . ' https://m.edsoo.ru/7f4376b4
00001IeHNEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
but6mmoreka [IOK
101 METOJIOB KypcOB 7 M 8 KJ1acCOB,

000011IeHEe 3HAHUI

https://m.edsoo.ru/7f436b88
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[ToBTOpEHNE OCHOBHBIX MOHATHI U

bubnunoreka LIOK

102 METONOB KypeoB 7UH 8 rnaccos, . https://m.edso0.ru/7f437858
000011IeH1Ee 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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9 KJIACC

Kosun4yecTBO 4acoB DJIeKTPOHHBIE
Ne ara u@posBbIe
n/n Tewa ypoxa Bcero Koutpoaensie — Ipakrueckue fl[?.y‘IeHI/lﬂ :)Iﬁ[()l:l[;»OBaTeanue
padoThI padoThI pecypent
PaunonaneHble uncna,
1 HMPPALMOHAIIbHBIE YKCIIa, KOHEYHBIE 1
1 OECKOHEYHBIE IECATUYHBIC IpoOU
MHO0XeCTBO 1€CTBUTEIIbHBIX
2 YHCEJl; IEUCTBUTENIbHBIC YUCIA KAK 1
OeCKOHEYHbIE AECSITUYHBIEC IPOooH
B3anmHO oHO3HAaYHOE
COOTBETCTBUE MEXTY MHOKECTBOM
3 JIEWCTBUTENILHBIX YUCEN U 1
MHOXECTBOM TOUYEK KOOPANMHATHOM
psAMON
CpaBHEHHE TEUCTBUTEIBHBIX YHCEI,
4 apupMeTUIECKHUE IEUCTBUSI C 1
JNEHCTBUTEIbHBIMU YUCIIAMU
5 [IpubnmxEéHHOE 3HAUEHNE 1
BEJIMYUHBI, TOYHOCTh MPUOIKEHUS
OxkpyriieHue yucen 1
OxkpyriieHne uucen
8 [Ipukuaka u olleHKa pe3yJIbTaTOB 1
BBIYMCIICHUI
9 [Ipukuaka u olleHKa pe3yJIbTaTOB 1

BBIYUCIIEHUHN
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JIunelinoe ypaBHeHue. Pemenue

10 aBHEHUI, CBOJAIIUXCS K bubmmorex LIOK
yp . » (RO https://m.edsoo.ru/7f43bf66
JTUHEHHBIM
JInnelinoe ypaBHeHue. Pemenue
11 YPaBHEHUH, CBOJISIIUXCS K
JINHEVHBIM
KBanparHoe ypaBHenue. Pemenne
12 ABHEHUM, CBOJISAIIIUXCS K bubmmorexa [TOK
yp ) CBOU https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpaTtHoe ypaBuenue. Pemenue
13 aBHEHUI, CBOJAIINXCS K bubmmorexa [JOK
yp ) CROVI https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 bukBaapaTHbie ypaBHEHUs bubmmorexa [JOK
AP b https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmmorexa [JOK
s P https://m.edsoo.ru/7f43c3d0
IIpumepsl penieHus ypaBHEHUN
16 TPETbE U YETBEPTON CcTENEHEN
pa3ioKeHUEeM Ha MHOKUTEIH
IIpumepsl penieHus ypaBHEHUN
17 TPETbE U YETBEPTON CcTENEHEN
pa3noKeHUEM Ha MHOKUTEIH
18 Pemenne npoOHO-palioHaIbHBIX bu6muoreka [JOK
YpaBHEHHU https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paioOHaIbHBIX bubmuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemennie TekcTOBBIX 3a71a4

aHPe6paI/IqCCKI/IM METOJO0M

41
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21

Pemenue TEKCTOBBIX 337124
anreOpanvdecKuM METOI0M

22

23

Pertenue TeKCTOBBIX 3a1a4
anreOpanvdeckuM METOI0M

KonrponwHas pabora o Teme
"YpaBHEHHS C OJTHOI IEPEMEHHON'

24

YpaBHEHHE C ABYMS IEPEMCHHBIMU
U ero rpadguk

bubnunoreka LIOK

https://m.edsoo.ru/7f43d0b4

25

26

27

YpaBHeHHE ¢ IByMsI IEPEMEHHBIMHU
U ero rpapuk

Cucrema IByX JIMHEHHBIX
YpaBHEHUH € ABYMs IEPEMEHHBIMHU
U €€ penieHue

Cucrema 1ByX JTUHEHHBIX
YPaBHEHHI C IBYMS TIEPEMEHHBIMU
U €€ peleHue

bubnuoreka [{OK

https://m.edsoo.ru/7f43d0b4

28

Cucrema IByX JIMHEHHBIX
YPaBHEHHI C ABYMS ITEPEMECHHBIMU
U €€ peneHne

29

30

31

Cucrema IByX JIMHEHHBIX
YPaBHEHHI C ABYMS ITEPEMECHHBIMU
U €€ peneHne

Pemenue cucrem aByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOU CTENEHU
Pemenue cucrem aByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOU CTENEHU

bubnunoreka LIOK

https://m.edsoo.ru/7f43d23a

but6mmoreka [IOK

https://m.edsoo.ru/7f43d55a
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https://m.edsoo.ru/7f43d23a
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Pemenne cucreM IByX ypaBHEHU,

32 OJIHO U3 KOTOPBIX JIMHEIHHOE, a
Jpyroe — BTOPOi CTENEHU
Pemrenue cucreM JByX ypaBHEHH,
33 OJTHO M3 KOTOPBIX JTUHEHHOE, a
JIPYroe — BTOPOH CTEIIEHU
I'padmueckas nHTepIpeTanus
34 CUCTEMBI YPaBHEHUH C IByMs
MIePEMCHHBIMU
35 Pemennie TekcTOBBIX 3a7a4
anredpandeckuM crnocodbom
36 Pemenue TekcTOBBIX 33124
anredpandeckuM crnocodbom
37 KonTponbhas padbota no teme
"Cucrtembl ypaBHEHUH'
38 UurcnoBble HEPABEHCTBA U UX
CBOMCTBA
39 YucoBble HEPABEHCTBA U UX bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeliHbIE HEPABEHCTBA C OJTHOU bubnnorexa [JOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
42 JInHeitHbIe HEpaBEHCTBA C OJJHOM bubmuoreka [{OK
IIEPEMEHHOM U UX pelIeHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C

OJIHOM MIEPEMEHHOM U X PEILICHUE
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CucreMbl TMHEMHBIX HEPABEHCTB C

44 OJIHOM MEPEMEHHOM U X PEILICHUE
45 CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBagparnble HepaBEeHCTBA U UX bubmmorexa [JOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX Bbu6mmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBagparHsle HepaBEeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBA U UX
peleHue
50 KBanparHbie HEpaBeHCTBA M HX
perieHue
I'paduueckas naTEepnperanus
o1 ngg;eHCTB U CI/ICTSMIiIep:BeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
IBYMSI TIEpEMEHHBIMA
I'paduueckas uHTEpIIpEeTALIUS
52 HEPaBEHCTB U CUCTEM HEPaBEHCTB C
IBYMSI TIEpEMEHHBIMA
53 KonrtponbHas pabora o Teme
"HepaBenctna"
54 KBanpatuunas ¢ynkuus, e€ rpadux bubmuoreka [JOK
U CBOMCTBA https://m.edsoo.ru/7f4396¢c6
55 KBagparuunas ¢pynkuus, e€ rpapux bubmuoreka [JOK

U CBOMCTBA

https://m.edso0.ru/7f439842
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56

KBagparuunas ¢pynkuus, e€ rpagux
U CBOMCTBA

bubnunoreka LIOK
https://m.edsoo.ru/7f4399b4

57

58

59

[Tapa6osa, KOOpAMHATHI BEPIIUHbI
apaboJibl, OCh CHMMETPUU
napaboIIbl

[Tapabosa, KOOPAMHATHI BEPIIHHBI
napaboJibl, 0Cb CAMMETPHUH
napaboJTbl

[Tapaboua, KOOpAMHATHI BEPUIMHBI

napaboIIbl, 0Cb CHMMETPHH
napadoJIbI

bub6nmoreka LIOK
https://m.edsoo.ru/7f439eb4

bub6nmoreka LIOK
https://m.edsoo.ru/7f43a03a

bubnunoreka LIOK
https://m.edsoo.ru/7f43alac

60

[Tapabosa, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napadoJIbI

bubnunoreka LIOK
https://m.edsoo.ru/7f43a31e

61

[Tapabosa, KOOpAUHATHI BEPIIUHBI
napabosIbl, OCh CHMMETPUU
napaboJIbI

bubnunoreka LIOK
https://m.edsoo.ru/7f43a526

62

63

[Tapaboina, KOOpAMHATHI BEPITMHBI
napaboIbl, OCh CHMMETPUU
napaboJIbI

I'padukn Gyukimii: y = KX, y = kX +
b, y=k/X, y=x3, y=vX, y=|X|

64

I'paduku pynkimii: y = KX, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|

65

66

I'padukn Gynkmii: y = KX, y = kx +
b, y=Kk/x, y=x8, y=vx, y=|X|
I'paduku Gyukimit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|
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I'paduku pynkmii: y = KX, y = kx +

o7 b, y=k/x, y=x8, y=vX, y=|X|

68 I'paduku Gpynkmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|

69 KonTponbhas pabora no teme bubmmorexa [JOK
"OyHkIun” https://m.edsoo.ru/7f43ab84

70 [lonsaTHe yncIoBOM bubnunoreka LIOK
OCIE€N0BATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3aiaHue MoCye10BaTeIbHOCTH

71 peKyppeHTHON (HOpMYIION 1 bubmorexa HOK

N https://m.edsoo.ru/7f43ebda

dbopMyII0it N-TO YIeHa

7 Apudmernueckas u bubnnorexa [JOK
reoMeTpuyecKas mporpeccuun https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u Bu6mmoreka [JOK
reoMeTpuyecKas mporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIIsl N-TO YIeHa

74 apupMeTUIECKON U bubnuoreka [{OK
r€OMETPUYECKON MPOTPECCHUIA, https://m.edsoo.ru/7f43f58a
CYMMBEI TIEPBBIX N YJICHOB
@opMyIIsl N-TO YIeHa

75 apupMeTUIECKON U bubnnorexa [JOK
r€OMETPUYECKON MPOTPECCHUIA, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YJICHOB
@dopMmynsl N-TO YiieHa

76 apupMeTHIECKON 1 bubnmnoreka [JOK

F€OMETPUYECKON ITPOTPECCUH,
CYMMBI IIEPBBIX N 4JI€HOB

https://m.edsoo.ru/7f43f0c6

46


https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
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77

@opMyIibl N-TO YIeHa
apupMeTHIECKON 1
reOMETPUUYECKON POrPECCUid,
CYMMBI MEPBBIX N YJICHOB

bubnunoreka LIOK

https://m.edsoo.ru/7f43f72e

78

@opMyIibl N-TO YIeHa
apudmeTnueckoit u
reOMETPUUYECKON MPOrPECCUid,
CYMMBI TIEpPBBIX N YJICHOB

bubnunoreka LIOK

https://m.edsoo.ru/7f43f8a0

79

N300paxkeHne 4ICHOB
apu(METHIECKON U
Tr€OMETPUYECKON ITPOrpeCCUit
TOYKaMH Ha KOOPJHMHATHOM
TUIOCKOCTH

80

N300pakeHne YICHOB
apu(pMETHIECKON U
r€OMETPUYECKON ITPOTPeECCUI
TOYKaMH Ha KOOPJMHATHOM
TUIOCKOCTH

81

82

JInHelHbIA U DKCIOHEHIINAIBLHBIH

poct

Cno’xHbI€ MPOLIEHTHI

bubnunoreka LIOK

https://m.edsoo.ru/7f43fe0e

83

Cno’xHbI€ MPOLIEHTHI

bubmmoreka LIOK

https://m.edsoo.ru/7f4401a6

84

85

KonTponbhas pabora no teme

"YucoBhIE ITOCIEN0BATEILHOCTH

[ToBTOpeHue, 0600IIeHNE 1

CHCTeMaTHU3alus 3HaHUH. 3aHI/ICB,

bubnunoreka LIOK

https://m.edsoo.ru/7f4404f8
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CpaBHEHME, AECHUCTBUS C
JNEUCTBUTEIbHBIMU YUCIIAMH,
YUCIIOBas Npsamas

86

[ToBTOpeHue, 0600ImIeHNE 1
cucTeMaTu3alus 3HaHuH.
[TporieHThI, OTHOIICHHUS, IPOTIOPITUU

87

88

89

90

91

[ToBTOpeHue, 0600IIEHNE 1
cucTeMaTu3alus 3HaHui.
OxkpyrieHue, MpuOJIMKEHNE, OIICHKA

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMaTH3als 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHUCCKHM
CIIocooom

[ToBTOpeHME, 0000IIEHNE 1
cUcTeMaTH3als 3HaHui. Pemenne
TEKCTOBBIX 3371a4 aprUPMETHUESCKUM
CII0COO0M

[ToBTOpeHue, 060061IeHNE 1
cucTeMaru3alus 3HaHuil. Pemenue
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0COO0M

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3alMs 3HAHMIA.
[IpeobpazoBanue anredpandecKux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHSI

bubnuoreka [{OK
https://m.edso0.ru/7f443b12

bubnuoreka [{OK
https://m.edsoo.ru/7f443cd4

bu6mmoteka IIOK
https://m.edsoo.ru/7f443fea

bubmmoreka LIOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 0600mEeHNe U
cUcTeMaTu3aIs 3HaHuH.

but6mmoreka [IOK
https://m.edsoo.ru/7f444364
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[IpeobpazoBanue anredpandecKux
BBIPOKCHUH, IOMYCTUMbIC 3HAYCHUS

[ToBTOpeHue, 06001ImIeHNE 1
cucTeMaTu3alus 3HaHuH.

bub6nmoreka LIOK

93 [IpeobpazoBanue anredpandeckux https://m.eds00.ru/7f4446f2
BBIPA)XEHUH, IOITyCTUMBbIE 3HAUCHUS
[ToBTOpeHue, 0600IIEHNE 1

94 CUCTEMAaTH3alus 3HAHUH. bubnuoreka [{OK
[Ipeobpa3oBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPA)XEHUH, JIOMTyCTUMBIC 3HAUCHHSI
[ToBTOpeHME, 0000IIEHNE 1

95 cucreMaru3anus 3HaHui. OyHKIUY: bubnnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpEeHME, 0000IIEHNE 1

96 cUCTeMaTH3auus 3HaHu. OyHKIMH: bubmuoreka [JOK
IOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444f44
byHKIHI
[ToBTOpeHue, 060061IEeHNE 1

97 cUCTeMaTH3auus 3HaHU. OyHKIMH: bubmuoreka [JOK
IOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f44516a
byHKIHI
[ToBTOpeHue, 06001IeHNE 1

98 cucreMarusanus 3HaHui. OyHKIUH: bu6muoreka [JOK
MOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMI

99 [ToBTOpenue, 0600mEeHNe U but6mmoreka [IOK

CHCTeMaTHU3allus 3HaHUH.

https://m.edsoo.ru/7f445516
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I'padmueckoe penieHne ypaBHEeHUH
U UX CUCTEM

[ToBTOpeHue, 06001ImIeHNE 1
cucTeMaTu3alus 3HaHuH.

100 y 1
I'padmyeckoe pemenre ypaBHEHUI
U UX CUCTEM
101 Hroroas koHTpobHAs paboTa 1
102 O6O6HVLGHI/Ie U CUCTEMAaTH3aLUA 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME

50




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIbHOM

IHNPOI'PAMMBI
7 KIIACC
Kon . .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThHI 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'O
MPOBEPIHENMOTo 0011ero 00pa3oBaHus
pesyJbTara
1 Yucna v BBIYUCICHUS
11 BbInonHATe, coderas yCTHbIE U MMCbMEHHbIE PUEMBI, apu(METHUECKUE IeHCTBUS ¢ pallMOHAIBHBIMU YUCIAMU
1 HaxonuTh 3Ha4eHUsI YUCIIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOOOPa3HbIe CIIOCOOB!I U MPUEMBI BEIUMCIICHUS 3HAUCHUH
' JPOOHBIX BBIPAKEHHA, COACPIKALINX OOBIKHOBEHHBIE U ICCATUYHBIC IPOOH
13 [epexomutb OT 0IHOM (HOPMBI 3amUCH YUCeT K JIpyroi (mpeoOpa3oBbIBaTh JCCATUYHYIO APOOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JICCSTUYHYIO, B YaCTHOCTH, B OCCKOHEUHYIO IECATHYHYO IPOOb)
14 CpaBHUBATh U YNIOPSII0YUBATH pallMOHAIbHbBIE YHCIA
15 OKpyTJISIThH Yncaa
16 BBINONHATE NPUKHUIKY M OLEHKY pe3ysbTaTa BBIUMCICHWH, OLICHKY 3HAYEHUN YHUCIIOBBIX BBIPAKEHUW. BBINOIHATH
. JENCTBHS CO CTENEHSIMHU C HaTypaJIbHBIMU I1OKa3aTeIMU
1.7 [IpumeHATh NpU3HAKY ETMMOCTH, Pa3IoKEHUE Ha MHOKUTENIN HaTypaIbHBIX YUCEI
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Pemars MPAKTUKO-OPUCHTUPOBAHHLIC 3aa4U, CBA3aHHBIC C OTHOIICHUCM BCIIMYWH, TPONMOPIIMOHAJIBHOCTBIO BEJIMYNH,

1.8 NPOLIEHTaMH, UHTEPIPETHPOBATh PE3YJIbTAThl PEIICHHS 33/a4 C y4ETOM OTpaHUUYCHMH, CBA3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB

2 AnrebpanuecKue BHIPAKCHHS

21 Hcnonp3oBarh anreOpanyecKyro TEPMHHOJIOTUIO U CHUMBOJHUKY, NMPHUMEHATh €€ B MPOIECCEe OCBOCHHS Y4EeOHOTO
' Marepuana

2.2 HaxoauTe 3HaueHust OyKBEHHBIX BBIPXKEHUH MPH 33JaHHBIX 3HAYCHHUSIX NIEPEMEHHBIX

23 BrImonHsaTh peoOpa3oBaHusl [ENIOTO BHIPAKEHUS B MHOTOWIEH MPHUBEICHHEM IMOJOOHBIX CIIaraeMbIX, PACKPBITHEM
' CKOOOK

”4 BBIMonHATE YMHOXKEHHE OJHOYWICHA Ha MHOTOWICH M MHOTOYICHa Ha MHOTOYICH, IPUMEHATH (HOPMyIbI KBajapara
' CYMMBI U KBaJ[paTa pa3HOCTH

95 OcCymiecTBIATh pa3ioKeHHe MHOTOWICHOB Ha MHOKUTENH C TIOMOIIBIO BEIHECEHHS 32 CKOOKM OOIIET0 MHOXKHTEI,
' TPYIIIHPOBKH CJIAraeMbIX, TPUMEHEHUS (POPMyYIT COKPAIIEHHOTO YMHOXKEHUS

26 [TpuMmeHsTH TpeoOpa30BaHNsl MHOTOWIEHOB JJIsl PEIICHUS pa3IMYHbIX 3a]1a4 U3 MaTEeMaTHUKH, CMEXHBIX MPEIMETOB, U3
' peanbHON NPAKTUKU

2.7 Hcnonb30BaTh CBOMCTBA CTEMEHEN C HATYpaJIbHBIMU ITOKA3aTENIIMU JIJIs TPe0Opa30BaHUs BEIpaKEHUI
3 YpaBHEHUs U HEPAaBEHCTBA

a1 Pemate nuHeWHBIE ypaBHEHHUs C OJHOW NEpPEeMEHHOW, MPHUMEHsSS MpaBHUia Mepexojla OT MCXOJHOIO ypaBHEHHs K
' paBHOCHIIBHOMY eMy. [IpoBepsITh, SIBISETCS JTM YUCIIO KOPHEM YPaBHEHUS

3.2 [TpumensTh rpaduaeckre METOIbI TPH PEIICHUH JIMHEHHBIX YPaBHEHHN U UX CHCTEM

3.3 [ToxOupath mpUMeEpHI ap Yrced, ABISIOMNXCS PEIICHHEM JIMHEHHOTO YPaBHEHUS C IBYMS IEpEMEHHBIMH
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34 CTpouTh B KOOPJMHATHON MJIOCKOCTU IpaUK JIMHEHHOTO ypaBHEHHS C ABYMS IIEPEMEHHBIMH; MOJB3YSCh IPaprKOM,
' MPUBOJUTH MPUMEPDI PELICHUS YPaBHEHHS
3.5 Pemmath cuctembl IBYX JTMHEWHBIX YpPaBHEHUN C IBYMS IEPEMEHHBIMH, B TOM YHUCIIE rpaduyecku
35 CocraBisiTh M peliaTh JMHEHHOE ypaBHEHHE WU CUCTEMY JIMHEHHBIX YypaBHEHHUH 110 YCIOBHUIO 3a/1ayH,
' HMHTEPIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J[auyl TIOJYYEeHHBINA Pe3yIbTaT
4 Koopaunatse! u rpaduku. @yHKIUN
i1 N300paxaTh Ha KOOPAMHATHOM MNPSMON TOYKH, COOTBETCTBYIOUIME 3a/laHHBIM KOOpAMHATaM, Jy4H, OTpPE3KH,
' MHTEPBAJIBI, 3aITUCHIBATH YMCIOBBIE MPOMEXKYTKH HA AITeOPanyecKoM SI3bIKE
4.2 OTmeuaTh B KOOPAWHATHOH IJIOCKOCTH TOYKH T10 33/IaHHBIM KOOpIUHATAM
4.3 Crpouts rpaduku muHeHHbIX QyHKIMA. CTpouTh rpaduk GyHKIuu y = [X|
44 OnwuceIBaTh C MOMOIIBIO (YHKIMNA H3BECTHBIE 3aBUCUMOCTH MEX/TY BEIIMYMHAMHU. CKOPOCTb, BPEMSI, pACCTOSIHHE, LICHY,
' KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIHLHOCTD, BpeMs, 00BEM pabOThI
4.5 Haxoauth 3HaueHne GyHKIMH 110 3HAYCHUIO €€ apryMeHTa
46 [TornmaTe Tpaduueckuii cmoco0 NpPEACTaBICHHS W aHaidu3a HWH(OpMAIMK, H3BIEKATh W WHTEPIPETHPOBATH
' UH(POPMALIMIO U3 TPapHUKOB PeaJbHBIX MPOIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kox . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHON NPOrpaMMbl OCHOBHOI'O
TIPOBEPHEMOTY 0011ero 00pa3oBaHus
pe3yJabTarta
1 Uucna u BBIYUCICHUS
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Hcnonp3o0BaTh HayvadbHBIC NpEACTABJICHUSA O MHOXCCTBC HGﬁCTBHTCHBHBIX quceil A CpaBHCHHA, OKPYIJICHUA U

11 BBIYHCJICHHUH, N300paXkaTh ICHCTBUTEIIBHBIC YMCIIa TOUKAMH Ha KOOPJMHATHON TPSIMOK
[TpuMeHSTh MOHATHE apu(METHYSCKOro KBAJPAaTHOTO KOPHS, HAXOJMTh KBaJApPAaTHBIC KOPHH, HCIOJB3YsS IPH
1.2 HEO0XO0IMMOCTH KAIBKYJISITOP, BEITIOMHSATE TPEOOPa30BaHUS BRIPAKCHHIM, COACPKAINX KBAIPATHBIE KOPHH, UCTIOIB3YS
CBOICTBa KOpHEM
1.3 Hcrnonp30BaTh 3aIMCH OOJIBIITUX U MAJIBIX YUCEN C IOMOIIBIO JECATUYHBIX ApoOeH u creneHei yncna 10
2 AnrebpanuecKue BHIPAKCHHS
”1 [TpuMeHSTh TOHITHE CTETICHH C [IEJIBIM IT0Ka3aTelIeM, BBITIOTHATH MPEOOPa30BaHUS BHIPAXKCHHH, COJCPKAIINUX CTESIICHU
' C IIEJBIM ITOKa3aTeIeM
59 BBINOTHATE TOXIECTBEHHBIC IMPEOOPAa30BaHMS PAIMOHAIBHBIX BBIPAKECHHH HA OCHOBE IIPAaBHJI JCHCTBHHA Haj
' MHOTOYJICHAMH U aIreOpandecKuMu IpoO0sIMu
2.3 PackiianpiBaTh KBaJipaTHBIA TPEXWICH HA MHOKHTEITN
Y [IpumeHsaTh TPeoOpa30BaHUS BBIPAKCHHH JJIs PEHICHHS Pa3IMYHBIX 3a7ad U3 MaTEMaTHUKH, CMEKHBIX MPEAMETOB, U3
' peallbHOM MPaKTUKH
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemarp nuHEHHBIC, KBaJpaTHBIE ypPaBHECHUS W pPANMOHAIBHBIC ypPAaBHEHWS, CBOJISIIAECS K HHUM, CHCTEMBI JIBYX
' YpaBHEHUH C ABYMS MTEPEMEHHBIMU
[TpoBoANTH MpoOCTEHUIIINE UCCTEAOBAaHUS YPABHEHUH U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C TPUMEHEHHEM IpauuecKkux
3.2 npescTaBiacHuii (YCTaHABIUBATh, UMEET JIM YPaBHEHHE WM CUCTEMa YPAaBHCHHI PEIICHHS, €CIIH UMEET, TO CKOJIBKO, U
npouee)
33 [Tepexoauts OT crioBecHOM (HOPMYIUPOBKH 3a/1a4H K €€ anreOpandeckoil MOAeH ¢ TOMOIIbIO COCTABICHUS YPaBHEHUS

HNJIN CUCTEMBI ypaBHeHHfI, HHTCPIPETUPOBATE B COOTBETCTBUH C KOHTECKCTOM 3adadn HOJ'Iy‘-I@HHBIfI pe3yabTat
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[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB Ui CPABHEHUs, OLICHKHU, pEIIaTh JIMHEWHBIE HEPABEHCTBA C OJHOMU
3.4 HNEPEeMEHHON M UX CUCTEMBI, AaBaTh IpaMUECKyl0 WJUIIOCTPALMIO MHOXECTBA PEIICHUN HEpaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB
4 OyHKIUH
i1 [ToHUMATh ¥ UCIIONTB30BaTh PYHKIIMOHAIBHBIC IIOHATHUS U S3bIK (TEPMUHBI, CAMBOJIMUECKHE 0003HAUCHNS ), ONIPEACIIAThH
3Ha4YeHUEe (PYHKLUH 110 3HAUCHHUIO apryMEHTa, ONpeAENATh CBOMCTBAa GYHKIMHU 1O €€ rpaduky
CrpouTts rpauku JIeMEHTApHBIX QYHKIMNA BUAA:
y=k/x
4.2 y
k/x
, Y =X%,y = X3,y = |X|, onmuchIBaTh CBOMCTBA YMCIOBOI (DYHKINH 110 €€ rpaduKy
9 KJIACC
Konx N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHSI OCHOBHOI 00pa30oBaTe/IbHON MPOrpaMMbl OCHOBHOI'O
NpoBepPsieMOro
PoBep 0011€ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCICHUS
11 CpaBHHBATH ¥ YIOPSI0YMBAThH PAllHOHAIBHBIC M HPPAIIHOHAILHBIC YHCITA
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BomonsaTe apudMeTHuecKue NeHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYETasl YCTHbIE W MHCbMEHHBIC NMPHUEMBI,

L BBITIOJIHATH BHIYMCIICHHS C UPPALMOHATBHBIMU YHCIIAMH
13 HaxoauTe 3HaueHUs cTENEeHe! ¢ LeIbIMH IT0Ka3aTeNIIMU U KOPHEH, BBIYHCIIATD 3HAYEHUS YUCIIOBBIX BBIPAKCHUN
1.4 OKpyTIIATh ICHCTBUTEIBHBIC YHCIIA, BHITOIHATD IPUKUIKY PE3YIbTaTa BHIYUCICHUN, OIICHKY YHCIIOBBIX BBIPAKEHHUH
2 VYpaBHEHMS U HEpaBEHCTBA
51 Pemate nuHeiiHbIe ¥ KBafpaTHBIC YpaBHEHHS, yPAaBHEHHS, CBOSIIUECS K HUM, IPOCTEHIINE JPOOHO-pallMOHATILHBIC
. ypaBHEHHS
55 PemiaTh cucTeMbI IBYX JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH U CUCTEMBbI JIByX YPAaBHECHUI, B KOTOPBIX OJHO
. ypaBHEHHE HE SIBIISICTCS TMHEHHBIM
23 Pemate TekcTOBBIC 337a4M anreOpandecKuM CIocoOOM C MOMOIIBIO COCTaBJICHHS YPAaBHEHUS WM CHCTEMBI JBYX
' yYpaBHEHUIA C IByMs TICPEMEHHBIMH
[IpoBoauTh MpOCTEHIINE HCCIEAOBAaHMS YPAaBHEHWH W CHUCTEM YpaBHEHHWI, B TOM YHCIE C IPUMEHEHHEM
2.4 rpaduyecKkux mpecTaBieHuid (HanpuMep, yCTaHABINBaTh, UIMEET JIM yPaBHEHHE WU CUCTEMa yPaBHEHUH PELICHUS,
€CJTH UMEET, TO CKOJIBKO)
”e PemaTs muHeliHBIE HEPABEHCTBA, KBaIpaTHBIE HEPABEHCTBA, H300pakaTh pEIICHNE HEPABEHCTB Ha YHCIIOBOM NMPSMOH,
. 3aMMCBIBATH PEIICHUE C TOMOIIBI0 CHMBOJIOB
26 Pemate cucTeMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPAaBEHCTB, BKIIOYAIONIME KBAaJPAaTHOE HEPAaBEHCTBO,
' n300pakaTh pelIeHre CUCTEMbI HEPaBEHCTB Ha YHCIIOBOM MPSIMOH, 3aITMCHIBATh PEIICHUE C TOMOIIBI0 CHMBOJIOB
2.7 Hcnonk30BaTh HEPaBEHCTBA MPH PELICHUH PAa3JIMYHBIX 33/1a4
3 OyHKINN
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Pacno3naBate (yHKIMM H3y4eHHBIX BUAOB. IloKa3bIBaTh CXEMaTHMYECKH pACHOJIOXKEHHE Ha KOOPIMHATHOM

3.1 wiockoctu TpadukoB ¢dynkumit Buma: Yy=kXx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBUCHMOCTH OT 3HAYCHHI
K03(PUITMEHTOB, ONMMMCHIBATH CBOMCTBA (DYHKIIUHA

39 [Toka3pIBaTh CXeMaTHUECKH PACIIOIOKEHHE HA KOOPIUHATHOM IUIOCKOCTH rpadukoB GpyHKImA Buna 'y = VX, Yy = |x| u
- OTHMCBIBaTh CBOMCTBA (DYHKITHI

33 Crpouth U U300pakaTh CXeMaTUUECKU TpadUKu KBAAPATHYHBIX (DYHKIMI, OMHUCHIBATH CBOWCTBA KBAJAPAaTHYHBIX
. bynkuit mo ux rpaduxkam

34 Pacno3naBate kBagpatnuHyto QyHKIUIO 110 GOpMyIie, IPUBOAUTE IPUMEPHI KBaAPATUIHBIX (DYHKIMA U3 peaTbHOM
' KHU3HH, (PU3UKH, TEOMETPUN
4 Apudmerndeckas 1 reoOMeTpUIEcKas IpOrpeccuu

4.1 Pacnio3naBate apupMeTHYECKYIO0 U T€OMETPUYECKYIO IPOTPECCUU TPHU PA3HBIX CIIOCO0AX 3alaHUs

42 BBINOTHATE BEIYUCIICHHS C HCTIONIB30BaHUEM (HhOpMYJI N-TO WieHa apru(METHIECKON U TeOMETPHUECKOM POTPeCcCHii,
- CYMMBI IEPBBIX N YJICHOB

4.3 N300pakaTh WICHBI MOCIEIOBATEILHOCTH TOYKaMHU Ha KOOPIMHATHOH IJIOCKOCTH

44 Pemate 3amauu, CBsI3aHHBIC C YKCIOBBIMHU IOCIIEIOBATEIBHOCTSAME, B TOM YHCIIE 33Ja4d U3 PeajbHON KU3HH (C

UCIIOJIb30BAHUEM KAJBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIT)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUSA

1 Yucna u BIYMCICHUSA

11 JpoOu 0OBIKHOBEHHbIE U JECATUYHBIE, IEpeXoa OT 0AHOM (popmbl 3amucu aApobeit k npyroil. [loHsTHe palMoOHANBHOTO
' YIcya, 3aluch, CPABHEHHUE, YIIOPIIOUYMBAHUE PALIMOHATBHBIX YHCEI

1.2 Apudmerndeckre 1eHCTBHS ¢ pallMOHAIBHBIMY YHcIaMy. PelieHue 3ajjau U3 peajbHOM MPAaKTUKU Ha YacTH, Ha ApoOu

13 CreneHnb ¢ HaTypaJbHBIM IIOKa3aTelleM. ONpejeeHne, Mpeodpa3oBaHNue BBIPAKEHUH HA OCHOBE OINpPENENICHUs, 3alUCh
' OOJBIINX YHCET

14 [IporeHTsl, 3aMMch MPOLIEHTOB B BUE IpoOU U IpoOH B BHJE MPOLEHTOB. TpH OCHOBHBIE 33]]a4i HA MPOIEHTHI, PEIICHHE
' 3aJa4 U3 peanbHOM MPaKTUKH

1.5 [TprMeHeHHe NPU3HAKOB JIETUMOCTH, Pa3I0kKEeHNE HaA MHOYKUTEIN HAaTypalbHbIX YUCET

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMasi U 0OpaTHas IPONOPLHUOHATIBLHOCTH
2 Anrebpanueckue BbIPaXKEHHS

2.1 [lepemenHbIe, YMCIOBOE 3HAUSHHE BBIPAXKEHUS C IEpeMeHHOH. J{omycTiMBIe 3HAaUe€HUS TIEPEMEHHBIX

2.2 [IpencraBieHne 3aBUCIMOCTH MKy BeJTMYUHAMH B BUjie (opMyJbl. Beraucnenus mo gopmynam

2.3 [TpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHH, TOKICCTBEHHO paBHBIC BBIPAKESHUS

2.4 CBolICTBa CTENEHU C HATYpPaJIbHBIM MOKa3aTelIeM
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2.5 Opnnowienbl 1 MHOTOwIeHbl. CreneHns MHOrousaeHa. CiokeHue, BBIMUTaHUE, YMHO)KEHHE MHOTOUJIEHOB

26 DopMyIIbl COKPAIIEHHOIO YMHOKEHHU . KBaAPaT CYMMBI M KBaapat pasHocTH. PopMyia pa3HOCTHU KBapaToB. Pa3noxenue
' MHOT'OYJICHOB HA MHOYKUTEIIN
3 VYpaBHeHus

3.1 YpaBHeHUEe, KOPEHb YPaBHEHUS, IPaBHiIa MPeoOpa30BaHMs ypaBHEHHs, PABHOCHILHOCTh YPaBHEHHM

3.2 JIuneliHoe ypaBHEHME C OJHOM IIEPEMEHHOM, YUCIIO KOPHEHN JIMHEWHOIO YPaBHEHU ], PEILICHUE JIMHEWHBIX YPaBHEHUU

3.3 CocraBieHue ypaBHEHUH 10 yCIIOBUIO 3aJaul. PelieHre TeKCTOBBIX 3a7au C [IOMOILBIO YPaBHEHUM

3.4 JluneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMH U €T0 rpaduk

35 Cucrema /ByX JIMHEHHBIX YpaBHEHHUH ¢ JIByMs NEpEMEHHBIMH. PelieHne cucTteM ypaBHEHH CIIOCOOOM ITO/ICTAHOBKH.
' [TpuMepsl peleHns: TEKCTOBBIX 3a4a4 C [IOMOILBIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpaduku. @yHkuun

4.1 Koopaunara Touku Ha npsMon

4.2 Hucnossle IPOMEKYTKH. PaccTossHrEe MeX Ty IBYMsI TOUKAMHU KOOPJAMHATHOMN IPSIMOU

4.3 [IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. Abcicca U opIMHaTa TOYKH Ha KOOPAWHATHOM MIIOCKOCTH

4.4 [Ipumeps! rpadukos, 3a1aHHbIX GopMynamMu. YTeHue rpaukoB peaabHbIX 3aBUCUMOCTEN

4.5 [Honstue pynkuuu. I'paduk pynkunn. CBoiicTBa QyHKIMI

4.6 Jluneitnas gynkums, e€ rpaduk. ['padux dynkunm y = [x|

4.7 I'paduueckoe pelieHne JIMHEHHBIX YpaBHEHUH U CUCTEM JTMHEHHBIX YpaBHEHUM

8 KUIIACC

59



Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 UYucna 1 BBIYUCIICHUS

1.1 KBanpatnslit kopeHs u3 yucina. [lonstue 06 uppanuonaabHoM yucie. [lecsaTuunble NpuOIMKeHUs HPPaMOHATBHBIX YHCET

12 CpoiicTBa apu(pMETHUECKUX KBaJApPATHBIX KOpHEH M UX NpPUMEHEHUE K MPeoOpa3oBaHHUIO YHCIOBBIX BBIPAKEHHH H
' BBIUHCIICHUSAM. [[eliCTBUTENbHbBIC YNCIIa

1.3 Crenenb c 11e7IbIM TIOKa3aTesieM U e€ cBoiicTBa. CTaHmapTHas 3aluCh YKUCiia
2 Anrebpanyeckue BoIpaKeHUS

2.1 KBanpaTHslii TpéxuiieH, pa3ioKeHUe KBAJPaTHOTO TPEXUWICHA HA MHOXKUTENN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoi qpoou

2.3 Crnosxenue, BBIYUTaHKUE, YMHOKEHUE, JI€TICHUE alNreOpandecKux apooeit

24 PanmonanbHblie BRIpaKeHUS U UX IPeoOpa3oBaHue
3 VYpaBHEeHUs 1 HEpAaBEHCTBA

3.1 KBanpaTtHoe ypaBHeHue, popmyia KkopHel KBaapaTHoro ypaBHeHus. Teopema Buera

3.2 Pemienue ypaBHeHUH, CBOIAIINXCS K TUHEUHBIM M KBaJAPATHBIM

3.3 [Tpocreiimme ApoOHO-paOHATBHEIE YPaBHEHHS

34 I'padmueckas wWHTEpHpeTanuss YpaBHEHHH C JByMS IEPEMCHHBIMH M CHCTEM JIMHCHHBIX YPaBHCHHH C JIByMS
' nepeMeHHbIMU. [IpumMeph! pereHns cucTeM HeIMHEHHBIX YpaBHEHUH C IByMS IIepEeMEHHBIMU

3.5 Perienue TeKCTOBBIX 3aau aJireOpandeckuM crnocoOom

3.6 YncnoBele HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepageHcTBO ¢ 01HOM NTEpEMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB
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3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW NIEPEMEHHON
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OIHOM MEPEMEHHON
4 OyHKIUU
4.1 [Tonstue pynkiuu. O6macTh onpeneaeHus U MHOXKECTBO 3HaueHUH GyHkuu. CriocoObl 3ananus GyHKIUH
4.2 I'paduk pynkuu. Urenue cBoiicTB GyHKIMHU 110 € rpaduky
4.3 [Tpumeps! rpadukoB QPyHKIUH, OTPAKAIOMIUX PEaTbHBIE TPOIECCHI
4.4 OyHKIMH, OMUCHIBAOIIUE MPSAMYIO U 00paTHYIO MPONOPIMOHATILHBIE 3aBUCUMOCTH, UX TpapuKu
45 Oyukimu y =x2,y = x3
4.6 Oyukiun Y = WK, y = [x]|
4.7 I'paduyeckoe penienne ypaBHEHUI U CUCTEM ypaBHEHUN
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna v BIYUCICHUS
11 ParmonanbHblie yncia, uppaoHaIbHbIC YHCIIa, KOHEYHBIE U OECKOHEUHBIE AECATUIHBIE POOH
12 MHOKeCTBO JIEHCTBUTENBHBIX YHCEN, TEHCTBUTENbHbBIE YUCla Kak O€CKOHEUHbIe JeCITHUHBIE Apoou. B3auMHO o/lHO3HAYHOE
' COOTBETCTBUE MEXIY MHOKECTBOM JICHCTBUTEIIBHBIX YUCEII U KOOPAMHATHOU MpsiMoii. CpaBHEHUE JICUCTBUTEIHHBIX YHCEI
1.3 Apudmernueckue eUCTBUS C ACHCTBUTEILHBIMH YUCIIAMU
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W3mepenust, npubIuKeHus1, OLEeHKU. Pa3mepbl 00beKTOB OKPYIKAIOIIET0 MUPA, [UIUTEIEHOCTD ITPOIIECCOB B OKPY>KAIOILIEM MHPE.

14 [TpubnnxEéHHOE 3HAUYE€HUE BEIMYMHBI, TOYHOCTb NpuOMmkeHus. OxpyriaeHue uucen. Ilpukuaka M oueHkKa pe3ysibTaToB
BBIYMCIICHUI
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 VYpaBHEHMsI ¢ OTHOM IEPEMEHHON
2.2 JluneitHoe ypaBHeHue. Penenue ypaBHeHUH, CBOJIAIIMXCS K TUHEUHBIM
2.3 KBagparHoe ypaBHeHue. Penienne ypaBHeHUH, CBOASIIMXCS K KBaAPAaTHBIM
2.4 bukBanpatHoe ypaBHeHue. [Ipumeps! pelieHns ypaBHEHUN TpeTbel U UeTBEPTON CTENEHEeH pa3nokeHueM Ha MHOXKHUTENIN
2.5 Pemenne npo6HO-paliMOHaIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEeHUN
2.7 VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucrem IByX JIMHEWHBIX YPABHEHUM C IBYyMs IEPEMEHHBIMU
2.9 Pemrenne cucrem nByX ypaBHEHHH, OHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOW CTEIIEHH
2.10 I'padrueckas nHTEpHIpETALIMS CUCTEMBl YPAaBHEHUH C IBYyMS IIEpEMEHHBIMU
211 Perrenre TekCTOBBIX 337124 aNreOpanyeckuM CrocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nMHEHBIX HEPABEHCTB C OHOM IIEPEMEHHOM
2.14 Pelrenne cucreM ITUHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBa
2.16 I'paduueckast HHTEpIIpETALlUs HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH
3 OyHKIMH
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3.1

KBangparuunas ¢pynkuus, e€ rpaguk u cBoiictsa. [Tapabona, KoopAUHATHI BEPUIMHBI 1apadoiIbl, OCb CHMMETPUU MapadoIbl

3.2 I'paduku Gpynkmii y=Kkx, y=kx+b u ux coiicrsa

3.3 I'paduku pynkumii y=Kk/Xx, y = x® u ux coiicra

3.4 I'paduku GyHkMit , 1 UX CBOMCTBA
4 YucnoBele N0CIEI0BATEIBHOCTU

41 Omnpenenenue 1 cocoObl 33aHUS YUCIIOBBIX [IOCIIEI0BATEIbHOCTEN. 3a1aHue [10CIIEI0BATEIbHOCTH PEKYPPEHTHOM hopMyJion
' 1 GopMyIIoii N-TO YiIeHa

4.2 Apudmernuaeckas nporpeccusi. Popmyibl N-To YwieHa apuPMETHIECKON TPOTPECCHUH, CyMMBI ITEPBBIX N YICHOB

4.3 I'eomerpuueckas nporpeccust. PopMyIibl N-To YieHa TeOMETPUIECKOM MPOrPEeCcCHH, CYMMBI IEPBBIX N WICHOB

44 N3o0pakeHne 4wieHOB apu(PMETHIECKON U TEOMETPHUECKON MPOTPECCUii TOUKAMU Ha KOOPJMHATHON TUIOCKOCTH. JIMHEHHBIN 1
' HKCHOHEHIMAIbHBIN pocT

4.5 CnoxHbI€ MPOLIEHTHI
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ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM IMPOI'PAMMbI OCHOBHOI'O OBIIIET'O OBPA30OBAHUSA

IIpoBepsiemblie TpeOOBAHUS K MPEeAMETHBIM pe3yJbTaTaM OCBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PT'OC

VY MeHue onepupoBaTh NOHATHAMHI . MHOKECTBO, IIOJAMHOKECTBO, OIIEPALIMH HAJl MHOXKECTBAMM; YMEHHE OIIEPUPOBATh
NOHATUAMH. Tpad, CBA3HBIA rpad, OepeBo, IHMKI, MPUMEHATh MX IMPH PEUICHWH 33/a4; YMEHHE HCIIOJIb30BaTh
rpaduyeckoe MpesCTaBIeHNe MHOKECTB JUIs OMMCAaHUsS PealbHbIX MPOLIECCOB U SABJICHUM, NPU PEIICHUU 3a/1a4 U3

JIpYruX y4eOHbIX PEAMETOB

YMmenue OIICpUPOBATH IOHATHUAMM. OIPCACICHUE, AKCHOMA, TCOpEMaA, A0KaA3aTCIbCTBO, YMCHHMC pPaCIIO3HABATh
HCTHUHHBIC 1 JIOKHBIC BBICKA3bIBAHUSA, IIPUBOANTDL IIPUMCPBI U KOHTPIPUMCEPLI, CTPOUTH BBICKA3bIBAHUA U OTPHULIAHHA

BBICKA3bIBAHUN

Kon
NpoBepsieMoro
TpedoBaHuUs

1
2
3
4

YMeHue onepupoBaTh MOHATHSAMHU: HATypaJIbHOE YKCIIO, MPOCTOE M COCTABHOE YHCIIO, ACIUMOCTh HATypaJbHBIX
Yyuce, MPU3HAKH JICTMMOCTH, 11€JI0€ YUCII0, MOYJIb YKCIIa, OOBIKHOBEHHAS P00k U ICCATUYHAS APOOh, CTAaHAAPTHHIN
BUJl 4YHCIA, PallMOHAIBFHOE YHWCJIO, UPPAIMOHATIBHOE YHUCIO, apuMeThdecKuil KBaJpaTHBIH KOPEHb; YMEHHUE
BBITIOJIHATH JIEUCTBUSI C YMCIIAMH, CPaBHUBATh W YMOPSIOYMUBATH YMCIA, MPEJCTABIATh YUCIA Ha KOOPAMHATHOU

OpSAMOH, OKPYTJIATh YKCIa; YMEHUE J1e1aTh MPUKUIKY U OLEHKY pe3ysIbTaTa BhIYUCICHUN

YMeHue onepupoBaTh IMOHATHUSAMH. CTENEHb C IEeJIbIM IOKa3aTejaeM, apu(pMeTH4YeCKUH KBaJIpaTHbIH KOpPEHb,
MHOTOUJIEH, aaredpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENeHH OOJblle €IUHULIBI,
YMEHHE BBINOJHATH PAacu€Thl MO (GopMmynaM, Mpeodpa3oBaHMs ILENbIX, APOOHO-PALMOHATBHBIX BBIPAKECHUH U
BBIPAXEHHM C KOPHSIMH, pa3iio’KeHNE MHOTOUJIEHA HA MHOKUTENH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DOPMYIT pa3HOCTH

KBaJApaToOB U KBaJApaTa CYMMBI U PAa3HOCTH
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YMeHue onepupoBaTh NOHATUSMU. YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOU IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO,
HEpaBEHCTBO C IEPEMEHHON; yMEHHE pellaTh JIMHEHHbIE M KBaJpaTHbIE YypaBHEHHUs, APOOHO-pALlMOHANIbHBIE
YPaBHEHUsI C OJTHOM IEPEMEHHOM, CUCTEMBI JBYX JIMHCHHBIX YPABHEHUH, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE U JIPOOHO-pallMOHAIIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM, B TOM UHCIIE IIPU PEILICHUH 3ajad U3
JpPYTUX MpPEeIMETOB U IPAKTUYECKMX 3a/]ad; yYMEHUE HUCIO0JIb30BaTh KOOPAMHATHYIO IPSAMYIO M KOOPAMHATHYIO

IUIOCKOCTH 17151 U300pakeHUs pellieHni ypaBHEHU N, HEPaBEHCTB U CUCTEM

VYMeHHe onepupoBaTh MOHATUAMU: QYHKIMA, rpaduK GyHKINU, HYIH (YHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEKYTKH BO3pacTaHus, yObIBaHMs, HAaUOOJIbIIEe W HaWMEHbIEE 3HAYCHUs (YHKLIWHU, YMEHHE OIEpPHpPOBATH
HNOHATHUSAMH. TpsAMas TNPONOPHUOHAIBHOCTh, JHUHEWHas (QYHKOMSA, KBajparuyHas (QyHKOusa, oOpaTHas
IPOTNOPIHUOHATBHOCTD, Mapadoia, rurnep0osia;, yMEeHHe CTPOUTh rpaduku (QyHKIHA, UCTIONB30BaTh TPaQUKH IS
OIIpEeJICTICHUS] CBOMCTB MPOIIECCOB M 3aBUCHMOCTEH, JUIS PELICHHs 33/1a4 U3 IPyTUX Y4EOHBIX MPEIMETOB U peaIbHOM

KU3HHU,; YMCHHUC BBIPAXKATH (bOpMy.HaMI/I 3aBUCUMOCTH MCKAY BCIIMYMHAMU

YMeHue onepupoBaTh MOHATHIMU: TIOCIE0BATEIBHOCTD, apupMeTHIeCcKast U TeOMETPHUYECKasl POTPECCHU; YMEHUE
MCIIOJIb30BaTh CBOMCTBA MTOCIIEI0BATEIbHOCTEN, (DOPMYIIBI CyMMBI M OOIIETO WiEHa IIPH PELEHUH 33/]1a4, B TOM YHCIIe

3ala4 U3 Jpyrux y‘le6HHX MNpeaAMETOB U peaanoﬁ KHU3HU

YMenue peuaTh 3ala4i pa3HbIX TUIIOB (B TOM YHCJIC HAa MIPOUCHTEI, J10JIH 1 4aCTH, IBUKCHHUC, pa60Ty, LCHY TOBApOB
U CTOMMOCTBH IMOKYIIOK M YCIIYyI', HAJIOTH, 3ada4u U3 obOnacTu YOpaBJICHUA JTUYHBIMU U CEMEIHBIMU (1)I/IHchaMI/I);
YMCHHUC COCTABJIATH BBIPAKCHUSA, YPABHCHUSA, HCPABCHCTBA MW CHCTCMbBI II0 YCJIOBHIO 3aJadd, HUCCICAOBATH

MOJIYYCHHOC PCUHICHUEC U OLICHUBATD HpaBILOHOI[O6HOCTI) MOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue omnepupoBaTh MOHATUSAMU: (QUIYypa, TOYKA, OTPE30K, MpsAMas, JIyd, JIoOMaHas, yroJ, MHOTOYIOJbHUK,
TPEYTOJIbHUK, PAaBHOOECAPEHHBIH W PAaBHOCTOPOHHUI TPEYrOJIbHUKH, NPSMOYTOJBHBIA TPEYroJbHHUK, MeEAMaHa,
OHCcceKkTprca U BbICOTA TPEYrOoJbHHKA, YETHIPEXYTOJbHUK, MapajuienorpamM, poMmO, NpsIMOYTOJBHHK, KBaJpar,

Tpanenus; OKpyKHOCTb, KpyT, KacaTeJIbHas, 3HAKOMCTBO C ITIPOCTPAHCTBCHHBIMHA (I)I/Il"ypaMI/I, YMCHHUC pCIIATh 3aa4H,
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10

B TOM 4YHUCJIIC H3 HOBCGHHGBHOﬁ JKM3HU, Ha HAXOXIACHUC TI'COMCTPHUYCCKHUX BCIWYHUH C NPUMCHCHUCM U3YUCHHBIX

cBOMCTB (huryp u pakToB

YMeHHe onepupoBaTh MOHATHSAMH. PAaBEHCTBO (UTYp, pPABEHCTBO TPEYrOJbHUKOB, MapajljIeIbHOCTh U
NEePIEHANKYJISPHOCTD MPSAMBIX, YTOJI MEXJy NMPSAMBIMH, MEPICHIUKYIISAP, HAKIOHHAs, MPOeKuus, nogodue ¢uryp,
MOJI0OHBIE TPEYrOJbHUKH, CUMMETPUS OTHOCUTEIIbHO TOYKM U MPSAMOI; yYMEHHE paclo3HaBaTh DPAaBEHCTBO,

CUMMETPHIO U TI0J1001e (HUryp, HapayIeNbHOCTh U MEPIIEHAUKYIIIPHOCTD MPSIMBIX B OKPY’KAIOLIEM MUPE

11

12

13

YMeHue onepupoBaTh MOHATHIMH: JIJIMHA, PACCTOSIHUE, Yo (BeJITHYMHA YTJia, CHHYC U KOCHHYC yIJIa TPEYTOJIbHUKA),
IUIOIIA/Ib; YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB U 0OBEKTOB B OKPY>KAIOLIEM MUPE; YMEHHE TPUMEHSTH (hOPMYJIbI
NepuMeTpa M TUIOIIATA MHOTOYTOJIBHHUKOB, JUIMHBI OKPYKHOCTH W IUIOMIQJHM Kpyra, o0beMa MIpPSMOYTOJIEHOTO
napajuiefienurnena; yMeHHe NPUMEHATh NPHU3HAKKM pPAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME VIJIOB
TpeyrosibHuKa, Teopemy Iludaropa, TpUroHOMETPUUECKHE COOTHOIICHUS [JIsi BBIYMCICHMS JIUH, PACCTOSHUMH,
[Iomanaeu

YMenue n300paxaTh IJIOCKHE (UTYPHI M UX KOMOWHAIIMHU, MPOCTPAHCTBEHHBIC (UTYPHI OT PYKH, C IMOMOIIBIO

‘lepTé)KHHX HHCTPYMCHTOB U 3JICKTPOHHLIX CPEACTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OITMCAHUIO

YMeHue OIICpUPOBATH MNOHATHAMH. MNPAMOYIOJIbHAs CHCTEMa KOOpPJAWHAT, KOOPJAWHAThl TOYKH, BEKTOpP, CyMMa
BCKTOPOB, IIPOU3BCIACHNUEC BEKTOPA HA YHUCJIO, CKAJIPHOC IPOU3BECACHUE BEKTOPOB,; YMCHUE UCII0JIb30BaTh BEKTOPHI U
KOOPAWHATHI IUI MPEACTABIICHUS JAHHBIX U PCHICHUA 3a/1da4, B TOM YUCJIC U3 APYTUX yLIe6H]':>IX mpeaAMETOB U peanLHoﬁ

KHU3HU

14

YMeHue onepupoBaTh MOHATHSIMH. CTOJIOMKOBBIE M KPYTOBBIE JUarpamMMbl, TaOJHIIbI, CpeHee apu(pMETHUYECKOE,
Me/MaHa, HauOoJblllee U HAaMMEHbIIee 3HAaYEeHUs, pa3Max YMCIOBOT0 HabOpa; yMEHHE U3BJIeKaTh, UHTEPIIPETUPOBATh
U T1peobpa3zoBbIBaTh MH(OpPMALNIO, MPEACTABIECHHYIO B TaO/IMIAX M Ha JAMarpaMMax, OTPaKalollyl0 CBOWCTBA U
XapaKTEPUCTHKHU PEAJIbHBIX MPOLECCOB U SIBJICHUI; YMEHHME PacllO3HABAaTh U3MEHUNBBIE BETUUYHUHBI B OKPY’KaIOIIEM

MUpe
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15

YMeHue omnepupoBaTh IOHATUSAMHU: CIyYaiHBIA ONBIT (COy4alHBI OSKCHEPUMEHT), DJIEMEHTAPHOE COOBITHE
(ameMeHTapHBIA KCXOI) CIYYailHOTO OIbITa, CIy4YailHOe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HAaXOAUThH
BEPOSITHOCTH CIIy4allHBIX COOBITHI B OIBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH; YMEHHUE PeIIaTh
3aJlaud METOJIOM OpPIaHM30BAaHHOIO nepedopa M € MCIOJIBb30BAaHHMEM IPaBUIA YMHOXKEHUS, YMEHHME OLIEHUBATb
BEPOSITHOCTH PEATBHBIX COOBITMH W SIBJICHUH, MOHHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI B OKpYIKAIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCHUMBbIX COOBITHI; 3HAKOMCTBO C 3aKOHOM

OOIBIIKX YHCEI U €TO POJIBIO B MAaCCOBLIX SIBJICHUAX

16

YMmenue BI)I6I/IpaTI) HOIIXOI[?[HII/II\/JI H3y‘-ICHHI>II\/JI MCTOA AJId PCIICHUA 3aaa4vu, IMPUBOAUTE IPUMCPBI MAaTEMATUUCCKHUX
3aKOHOMepHOCTCI>'I B IpHUPOAC U KU3HHU, PACIIO3HABATH ITPOSABJICHUC 3dKOHOB MATEMATUKN B UCKYCCTBEC, OIIMChIBATH
OTACJIbHBIC BBIAAOMIUECCA PC3YJIbTAThI, IOJTYYCHHBIC B X0/€ PA3BUTUA MATCMATHUKH KaK HAYKH, IIPUBOAUTL NPUMEPHI

MAaTEMATUYCCKUX OTKpLITI/Iﬁ " UX aBTOPOB B OTEUYECTBEHHOH U BCCMI/IpHOﬁ HUCTOpUH
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HHEPEYEHD 3JIEMEHTOB COIEPKXAHUS, ITPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Hucna v BBIYMCICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

1.2 OOBIKHOBEHHBIE M ICCITHYHBIE APOOH, MMPOIEHTHI, OCCKOHEYHBIC ITEPUOUUECKUE TPOOH

1.3 Panmonanehbie yncia. ApudmeTndeckue orneparyy ¢ paruoHATbHBIMA YHCITaAMH

1.4 JeiicTBuTenbHbIC YKcia. Apu(METHICCKUE OTIEPAIUA C ICUCTBUTEIHLHBIMU YHCIIAMHU

1.5 [TpubOnmxEHHBIE BRIYUCIICHNUS, TIPABUIIa OKPYTICHHUS, IPUKUKA U OLIEHKA Pe3yIbTaTa BHIYHCICHUN
2 Anrebpanyeckue BEIpaKeHUS

2.1 BykBeHHbIC BhIpaKeHHsI (BBIPAKEHUS C IEPEMEHHBIMH)

2.2 Crenens ¢ nensiM nmokasaresneM. CTeneHs ¢ pallMOHAIbHBIM MoKa3ateneM. CBOMCTBa cTeNeH!

2.3 MHoro4IeHbI

24 Anrebpanyeckas 1po0b

2.5 ApudmeTnueckuii KOpeHb HaTypaabHOU cTeneHu. JleficTBrs ¢ apupMETHUECKUMH KOPHSIMHU HATYPalbHOW CTENEHU
3 VYpaBHEeHUs 1 HEpAaBEHCTBA

3.1 [ensle u 1poOGHO-paloHaNbHbIE ypaBHEHUS. CUCTEMBI M1 COBOKYITHOCTH YpaBHEHHM

3.2 Lenple 1 1poOHO-paloHaTbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 YwrcoBbIe TIOCTIEI0BATEIIBHOCTH
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4.1

IlocnenoBaTeIbHOCTH, CIIOCOOBI 3aJIaHUs IIOCIEI0BaTEILHOCTEH

4.2 Apudmernueckas u reomeTpudeckas nporpeccur. Popmysia ClI0XXKHbBIX MPOLIEHTOB
5 OyHKIUN
@ynkius, crnocoOs! 3axanus GyHkuuu. I'padux Gynkuun. O6nacTs onpeaeneHus U MHOXKECTBO 3HaueHui ¢yHkuuu. Hymu
5.1. ¢ynkuuu. [IpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXKyTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMYMBbl 1 MUHHUMYMBI (DYHKITHH.
HauOosnbiiee n HaumeHblee 3HaueHUE (QYHKIMU Ha IPOMEXYTKE
6 Koopannarsl Ha IpsMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOICTBa
7.2 Tpeyronbauk
7.3 MHoOroyrojasHuKu
7.4 OKpY’>KHOCTb U KPYyT
7.5 W3mepeHne reoMeTpu4eckux BEINYUH
7.6 BexTops! Ha MII0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
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8.4

MHuoxkecTBa

8.5

I'padmr
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

— Marematuka. AnreOpa: /-ii kiacc: 6a30Bbii ypoBeHb: MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; moxg
pen. Tensikockoro C.A.. AkuronepHoe obmiectBo "MU3narensctBo "'TlpocBenienue”
— Maremaruka. Anre6pa: 8-if kiacc: 6a30BbIil ypoBenb: MakaperueB FO.H., Munmiok H.I'., Hemkxos K.W. u apyrue; non
pen. TenskoBckoro C.A. AkimonepHoe ooOrectBo "M3narenscTBo ""TIpoceemnienue”
— Marematuka. Anrebpa: 9-if kiacc: 6a3oBbiit ypoBeHb: MakapsiueB FO.H., Munmaiok H.I'., HemkoB K.U. u apyrue; mox
pen. TemskoBckoro C.A. nepaboranHoe. AKmoHepHoe oomecTBo 'M3narensctBo "IIpocBemenue”
METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA
AHanu3 y4eOHUKOB U AUIAKTUYECKUX mocoOuid. Paboune mporpaMMel mo matemaTtuke 5-9 kimaccel. MeToauueckne mocoous
K yaeoOnukam OITY 2022 ms 5-9 knaccor. Pexxum noctyma: https://cloud.prosv.ru/s/CwTk85JdbHCP8dt .
Y4eOHHMKH U yueOHbIe TOCOOUs 10 MaTeMaTuke s 5-11 kimaccoB B popmate pdf. Pexum goctyma:
https://cloud.mail.ru/public/ctln/b9ih1Dqtx

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/constructor
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