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1. COAEP) KAHUE OBYYEHMUSA
10 KJTACC

Yucia U BbIYHCICHUSA

Parmonanbubeie yucna. OOBIKHOBEHHBIE M JECATHYHBIC IpOOM, MPOLEHTHI, OECKOHEUHBbIE MNepuoandeckue apodu. IIpumenenue apodeil u
IIPOLIEHTOB ISl PELICHMsI IPUKJIAJHBIX 33[1a4 U3 Pa3IUYHbIX OTPACiIel 3HAHUN U pPealbHOU XKU3HU.

JeiicTButenbHbple uucia. PanuoHanpHble W HMppalMOHAIbHBIE uyuciaa. ApU(pMETHYECKHE ONepaluu ¢ JAEMCTBUTEIbHBIMU YHCIaMu. Moayib
JeWCTBUTENBLHOIO YUCIa U ero cBoicTBa. [IpuOinnkEéHHbIe BHIUNCIIEHUS, TPaBUiia OKPYTJICHH, IPUKHUJIKA U OLIEHKa pe3y/bTaTa BHIYUCICHUN.

Crenenp ¢ nenslM nokazaresneM. buHom Hprorona. Mcnonb3oBanue mnoaxonsmeil (GopMbl 3amvcu JAEWCTBUTENbHBIX YHUCET I PELICHUS
IIPAKTUYECKUX 3a7a4 U IPEJCTABIICHUS JAHHbIX.

Apudmernaeckuii KOpeHb HATYPaJIbHON CTENICHH U €T0 CBOMCTBA.

Crenensp ¢ palMOHAIBHBIM IIOKA3aTEIEM U €€ CBOWCTBA, CTENIEHD C AEUCTBUTEIbHBIM IIOKA3aTEIEM.

Jlorapudwm uncna. CoiicTBa jorapudma. JlecsTHuHbIC M HaTypaJbHBIE JIOTAPU(MBIL.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC U apKTAaHI€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE INpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YypaBHEHHs. PaBHOCWIIbHBIE ypaBHEHMS W YypaBHEHHUS-CIIEICTBHUS.
HepageHcTBO, pelieHre HepaBeHCTBa.

OCHOBHBIE METOJIbl PELICHHs LENbIX M JPOOHO-pallMOHAIbHBIX YpaBHEHMH M HEpaBeHCTB. MHOrowieHbl OT OJHOM mepeMeHHOH. [lenenue
MHOTrO4JIeHa Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousnens! ¢ nensiMu kodgdunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILIMX CTEIEHU U KOPHH.

Wppatmonansublie ypaBHeHHs. OCHOBHbBIE METO/bI PELICHHS HPPAlMOHAIbHBIX YPaBHEHUH.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHUS TI0KA3aTEIbHBIX YPaBHEHUI.

[IpeoOpa3oBanue BbIpaXeHHH, COEpPIKALUX JTOTapru(PMBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI PEILICHHS JTIOTapU(PMHUUECKUX YPaBHEHUH.

OcHoBHbIe TpuroHomerpuueckue Gopmyisl. [IpeoOpazoBanre TPUTOHOMETPUYECKUX BRIpAXKEHUHN. PereHne TpuroHoMeTpUuIeCKUX ypaBHEHUM.

Pemrenne cucreM NMMHEHHBIX ypaBHEHNA. MaTpuia CUCTEMBI JINHEWHBIX YpaBHEHHUN. ONpenenuTeslb MaTpruibl 2X2, ero reOMeTpUIECKUI CMBICIT U
CBOMCTBA, BBIYMCIICHUE €TI0 3HAYEHHUs], IPUMECHEHHUE OIPENECIUTEN Ul PEIICHUS CUCTEMBI JIMHEWHBIX ypaBHEHMU. PerieHue npukiaagHbIX 3a1ad C
ITOMOIIIBIO CUCTEMBI JINHEWHBIX YpaBHEHUN. MccnenoBaHe NoCTpOEHHOM MOJIENH € MTOMOIIBK) MAaTPHI] M ONPEACIIUTEINEH.

ITocTpoeHne MareMaTHYECKUX MOJEIEH peaJlbHOM CUTYallMd C MOMOILIBIO YPAaBHEHHUUM M HEpAaBEHCTB. [IpuMeHeHHe ypaBHEHHI U HEPABEHCTB K
pEILIeHNI0 MaTeMaTHUeCKHX 3a/1a4d U 3a]a4 U3 pa3IM4HbIX 00JacTel HayKH U peaslbHOM JKU3HH.

DYyHKUMH U TPaPUKHU



OyHKIUA, cnocoObl 3amaHus GyHKOUA. BzawmHo oOpatHbie ¢yHkumu. Kommosunus ¢yakumid. I'paduk  QyHkmuum. DieMeHTapHbIE
npeoOpa3oBaHus TpapuKOB (HyHKITHIA.

Ob6nacTh ompeneneHuss U MHOXecTBO 3HaueHui ¢yHkuuu. Hynu dynkiuun. [IpomexyTku 3HakonoctosHcTBa. UETHbIE U HEUETHBIE (YHKIUU.
[Mepuonnueckue ¢ynkuuu. [IpomMexyTkM MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl M1 MHUHUMYMbI (QyHKUMU. Hanbospliee u HauMeHbIIee 3HAUCHUS
(GyHKIIUM Ha IPOMEKYTKE.

JIuneiiHast, KBagpaTU4HAs U JPOOHO-TMHEWHAS PYHKIIUH. DIEMEHTAapHOE UCCIIE0BAHKE U TIOCTPOCHUE HX TPa(HKOB.

Crenennas ¢GyHKIUS C HATYpaJbHBIM M LIENbIM MoKaszaTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpadux KOpHsS N-0i CTeNeHU Kak (HYHKIUU
00paTHOM CTENEHH C HAaTypaJIbHBIM MTOKA3aTEJIeM.

[TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBa U rpaduku. Vcnonb3oBanue rpadukoB GYyHKIUHN AJIs peIICHUS] YpaBHEHHIA.

Tpuronomerpudeckasi OKpy>KHOCTb, OIPEACTICHHE TPUTOHOMETPUIECKUX (PYHKIUI YMCIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEaNIbHBIX MpOIeccax U sBICHUIX. [ paduku peaabHbIX 3aBUCUMOCTEH.

Hayana maTreMaTH4eCKOro aHajm3a

[TocnenoBarenbHOCTH, cMOCOOBI 3aJaHus MOCIeAOBaTeNbHOCTEH. MeTon MaTeMaTHuecKol WHAYKIUU. MOHOTOHHBIE M OTrpaHUYCHHBIE
[I0CJIE0BATENBHOCTHU. VICTOpHSI BOSHUKHOBEHMSI MaTEMaTHUYECKOI0 aHAJIM3a KaK aHaJIn3a O0ECKOHEUYHO MaJlbIX.

ApudmeTrnueckas U reoMeTpuueckas nporpeccuu. beckoHeuHo yObiBaromias reomerpuueckas nporpeccusi. Cymma O6eckoHEYHO yObIBaromieit
F€OMETPUYECKON Mporpeccuu. JIMHENMHbIN U 3KCIOHEHIMAIbHbIA pocT. Yucno e. dopMyna CI0KHBIX MPOUEHTOB. MCnoyib30BaHUE MPOTPECCHU IS
pelieHus pealibHbIX 3a7a4 MPUKIIATHOTO XapaKTepa.

HenpepriBable ¢yHKIMU M uX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI rpadukoB ¢yHkuil. CBoiicTBa (QyHKUMH HENpPEPBIBHBIX Ha OTpE3KeE.
Metoxa nHTEpBaAJIOB /Il pelieHus] HepaBeHCTB. [IprMeHeHne CBOMCTB HeNpephIBHBIX (DYHKIMN AJIS peIIeHus 3a1ay.

[lepBas u BTOpas mpousBoAHble (PpyHKIMU. OnpenencHue, TEOMETPUISCKUN U (PU3UYECKUNA CMBICH MPOU3BOHON. YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUH.

[Ipon3BoHbIe 3eMeHTapHbIX QyHKIMNA. [Ipon3BogHAS CyMMBI, TPOU3BENEHNUS, YACTHOTO U KOMITO3ULIMU (PYHKIIHIA.

MHoxecTBa M JTIOTHKA

MHOXeCTBO, ONEpaly HaJl MHOKECTBAaMH U WX cBoicTBa. [luarpammbl Diinepa—BenHa. [IpuMmeHeHne T€OPETUKO-MHOKECTBEHHOTO amnmapara
JUIs1 OTIMCaHMS PeabHBIX MPOIIECCOB U SBJICHUH, IPH PEILICHUH 3aj1ay U3 IPYTUX YUeOHBIX IPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTEMaTHUECKOI0 00BEKTa, CIIEACTBHE, JOKA3aTEIbCTBO, PABHOCHIIbHbBIE YPABHEHHUS.

11 KJIACC

Yuciia ¥ BbIYUCICHUA
Hatypanbublie u nensie yucna. [IpumeHenrne npu3HakoB AETUMOCTH LENbIX YUCell, Hanbonbuii oot nenutens (nanee — HOJ) n HaumeHb1ee
obee kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anroputma EBkiuaa s perenus 3a1a4 B LENbIX YUCIax.



KommiekcHble umcna. AnreOpanuyeckass M TpPUIOHOMETpHUuecKass (OpMbI 3allUCH KOMIUIEKCHOIO ducia. ApupMeTHyYecKHe OIlepaluu C
KOMIUICKCHBIMU YHClIaMU. V300pakeHHe KOMIUIEKCHBIX 4YHCENl Ha KOOpAWHATHOW mockoctu. Popmyna Myaspa. KopHu n-oif cremenHu w3
KOMILIEKCHOTO yucia. [IpuMeHeHne KOMIIJIEKCHBIX YUCel U1 pelIeHus: PU3UYECKUX U T€OMETPUUYECKHX 3a/1a4.

YpaBHeHHs U HEPABEHCTBA

Cucrema ¥ COBOKYIIHOCTh YPAaBHEHHUM U HEPABEHCTB. PAaBHOCUIIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUSA. PABHOCHIIBHBIC HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUYECKHX YPABHEHUI C TOMOIIBIO TPUTOHOMETPUUECKOI OKPY)KHOCTHU. PelieHre TpuroHoMeTpuyecKiux HepaBeHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/bI PELIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PELLICHUS CUCTEM U COBOKYITHOCTEH pallMOHaAIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEJIbHBIX U JOrapu(pMUUECKUX YPaBHEHUH.

VYpaBHEHHUs1, HEPABEHCTBA M CUCTEMBI C IIaPAMETPAMH.

[IpuMeHeHMEe ypaBHEHMH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEeMaTHUECKUX 3aJ1ad U 33aJa4 U3 pa3IMuHbIX 00JIacTel HayKH U pealbHON KU3HH,
MHTEpIPETALMs OJIYYEHHBIX PE3YJIbTaTOB.

DOYyHKUMH U TPaPUKU

I'padux xommozunmu ¢pyHKmid. ['eomeTprudeckne o0pasbl ypaBHEHHH U HEPABEHCTB HA KOOPAMHATHON TUIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaUKH.

I'padnueckue MeToabl pemieHus: ypaBHEHU U HepaBeHCTB. [ paduueckue MeTobl peleHus 3aad ¢ napaMeTpaMu.

Hcnonb3oBanue rpagukoB (QyHKIUM A7 UCCIEIOBaHMS IMPOLECCOB U 3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT IPU PELICHUU 3aJad U3 JIPYTUX
y4eOHBIX IPEIMETOB U PEATbHON KU3HU.

Hayana MmaTeMaTH4eCKOro aHaJu3a

[IpmeHeHue Mpou3BOIHON K HCCIEA0BaHNIO0 (PYHKIIMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxieHne HauOobIIero 1 HaMMEHbIIEro 3HaYeHU
HENpepbIBHON (YHKIIMU Ha OTpE3KeE.

[IpuMeHeHne TPOM3BOAHOW JUIsI HAXOKJEHUs HAWIY4ylIerO pElIeHWs B NPHUKIAJAHBIX 3aJadax, U1 ONPENEICHUs CKOPOCTH M YCKOPEHUS
npoiiecca, 3alaHHOro (GopMyIoil Ui rpaduKoMm.

[lepBoobOpazHas, 0CHOBHOE CBOMCTBO 1epBooOpa3HbIX. [lepBooOpasHbie anemeHTapHbIX GyHKIUH. [IpaBuia HaxoXaeHHs IEpBOOOPA3HBIX.

WuTterpan. ['eomerpuueckuil cMpic HHTErpaia. Beruucienue onpeaenéHHoro nurerpana no gopmyne Hetotona-JleitOnuna.

[Ipumenenue nHTErpana AJjig HaXOXACHU IJIoMaIel TUIOCKUX GUTYp U 00BEMOB FreOMETPUUECKUX TEIl.

[Ipumeps! pemennii quddepeHIMaTbHBIX ypaBHEHUH. MaTeMaTuueckoe MOIETMPOBaHUE pealbHbIX MPOIECCOB C MOMOIIbIO AU(depeHIInanbHbIX
YPaBHEHUHU.



2. IINTAHMPYEMBIE PE3VJIbTATbI OCBOEHMS1 VUEBHOI'O KYPCA «AJI'EBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK O0YYAIOIIETrOCsl KaK aKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUU, TPOIEAYP TPAKIAHCKOTO 00IIecTBa (BBIOOPHI, ONPOCHI U JPYTOE),
YMEHHE B3aHMO/ICIICTBOBATH C COLIMAILHBIMUA HHCTUTYTAaMH B COOTBETCTBHHU C UX (DYHKUMAMU U HA3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUICKON TpakIaHCKON MACHTUYHOCTH, YBKEHHUS K MPOLUIOMY M HACTOSIIEMY POCCHHCKON MaTEMaTHKH, IIEHHOCTHOE
OTHOIIIEHUE K JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTHUKOB M POCCHUHCKON MAaTEeMaTHYECKOM IIKOJIbI, UCIIOJIb30BAHUE 3TUX JIOCTHKEHUN B IPYTUX HAyKax,
TEXHOJIOTHSX, chepax SKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE JTYXOBHBIX LIEHHOCTEHW POCCHICKOro Hapojaa, cOopMHUPOBAHHOCTh HPAaBCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEJCHHS, CBSI3aHHOTO C
MPaKTUYECKUM MPUMEHEHUEM JOCTHIKEHUN HAYKU U JEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUYUBOTO OYAYIIIETO;

4) 3cTeTUYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas JCTETHKY MaTEeMaTHUYECKHX 3aKOHOMEPHOCTEH, OOBEeKTOB, 3adad, PEIIeHUN, pacCyXKICHHM,
BOCIPUUMYHUBOCTh K MATEMAaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3nveckoro BOCHMTAHUSA:

chOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYeCKUE 3HAaHWS B HMHTEpecax 3JI0pOBOr0 M 0Oe3omacHoro oOpasza >KM3HH, OTBETCTBEHHOE
OTHOIIIEHWE K CBOEMY 3J0pPOBBIO (370POBOE MHUTAaHHWE, COATAaHCHPOBAHHBIM PEXUM 3aHATUH W OTHAbIXa, peryisipHas (u3nyeckas aKTUBHOCTH),
(bu3MUecKoe COBEPILICHCTBOBAHHE MPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESITETHHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTh K TPYHdy, OCO3HAHWE IIEHHOCTH TPYAONIOOWS, MHTEpeC K pa3inuuHbiM cdepaMm NpodeCcCHOHATBHONW AESTeThHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHE COBEPIIIaTh OCO3ZHAHHBIN BHIOOpP Oyayiei nmpodeccuu u peaqn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUTAHBI,
TOTOBHOCTB U CITOCOOHOCTBH K MaTeMaTHYECKOMY 00Opa30BaHUIO M CaMOOOPa30BaHUIO Ha TIPOTSHKEHUN BCEH JKU3HU, TOTOBHOCTH K aKTUBHOMY YYaCTHIO B
pElIeHNY TPAKTHUECKUX 3a/1a4 MAaTEeMaTUYECKOW HAIIPaBICHHOCTH,

7) 3KOJI0rM4eCcKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTH HKOJIOTMUYECKON KYJIbTYpbl, TOHUMAaHUE BIUSHUSA COIUATHHO-)KOHOMHUYECKUX MPOIECCOB HAa COCTOSHUE MPHPOJHON U
COIMAIBHON CpeIbl, 0CO3HAHUE TJIO0ATBPHOTO XapaKTepa IKOJIOTHISCKUX TPOOJIeM, OpUEHTAIMS Ha TPUMEHEHNE MaTeMaTUUECKIX 3HAHUH TSI P CIICHHS
3a/1a4 B 00JIACTH OKPY>KaIOIIEH Cpeibl, TUIAHWPOBAHKUE MOCTYIIKOB M OIEHKU UX BO3MOXKHBIX TOCIEICTBUN AJI OKPYKAIOIIEH CPEeIbI;



8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOPMHUPOBAHHOCTh MUPOBO33PEHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM U OOIIECTBEHHOW MPAKTUKH, MOHUMAHHE
MaTeMaTHUYeCKOM HaAyKH KakK cepbl YEITOBEUYECKOM AEATEIHbHOCTH, 3TAOB €€ PA3BUTHUS M 3HAYMMOCTH JIJISl PA3BUTHS IUBWIIM3AIUH, OBJIAJICHUE SI3BIKOM
MaTEéMaTuKnu H" MaTeMaTI/I‘IeCKOI;'I Ky.]IBTypOﬁ KakK Cpe,Z[CTBOM IIO3HAHUA ana, TOTOBHOCTHb OCyIJ_IeCTBJISITB HpOCKTHyIO 158 I/ICCJIGIIOBaTeJIbCKYIO
NEeATEIbHOCTh MHANBUIYATBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/1bHbIe YyHHBepcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBbie Joruyeckue aeiicrBus:

BBISIBJIATh U XapaKTEpU30BaTh CYILECTBEHHbIE PU3HAKU MAaTEMAaTHUYECKUX OOBEKTOB, OHATHH, OTHOILEHUH MEXAy NOHATUAMU, (GOPMYIUPOBATH
OTIpeIeNICHUs TIOHITHUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPHU3HAK KiacCU(HUKAIMKA, OCHOBAHUS IS 00OOIICHUSI U CpaBHEHUS, KPUTEPHH TPOBOIUMOTO
aHaJIM3a;

BOCIIPHHUMATH, (POPMYyITUPOBATh U IPE0OPa30BHIBATE CYKICHUS: YTBEPAUTEIbHbBIC U OTPULIATENIbHBIC, SIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC;

BBISIBJIATh MaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpeYUs B (akTaX, JAHHBIX, HAOMIONEHUSAX U YTBEpPXKIEHUSX, Ipe/ularath
KpUTEPUH IS BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

JIeJIaTh BBIBOJBI C UCIIOJIb30BAHNUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOAUTh CAMOCTOATEIBHO JI0KA3aTeNbCTBA MAaTEMaTHYECKHX YTBEPXKACHWH (IpsiMble W OT MPOTHUBHOIO), BBICTPAWBATH APTYMEHTALMIO,
MPUBOANUTE IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXIEHUS U BHIBOJIBI;

BBIOMpaATh CcHoco0 pemieHus yuyeOHOM 3anauu (CpaBHMBAaTh HECKOJIBKO BapHaHTOB pEILIEHHUs, BbHIOMpATh HamOojee MOAXOMSAIIUNA € Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBble nccienoBarebcKue 1eHCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK HCCIIEA0BATENIbCKUN MHCTPYMEHT MO3HaHUs, (opMyIupoBaTh BONPOCH, (PUKCUPYIOLIME MPOTHUBOpEUYHE, Tpobdiaemy,
YCTaHaBIIMBATh HCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEOBAaHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObBEeKTa,
SIBJIEHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMU, IBICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENIbHO  (pOpMyIHpoOBaThH OO0OOIIEHHWST W BBIBOJABI IO pe3ysbTaTaM MPOBEAEHHOIO HaOIIOJEHUs, HWCCIIEeIOBaHMUs, OLCHUBATh
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB U 0000IICHNUH;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKKE BBIABUTATH MPEANOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH 1eULINTH HHOOPMALIUY, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HAa BOIIPOC U JIJISl pELIeHMs 33/1a4U;



BBIOMpATh MHPOPMAIUIO U3 HCTOUHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATh, CHCTEMATH3UPOBATh U UHTEPIIPETUPOBATH HH(GOPMAIUIO PA3IHUHbIX
BUJIOB U (JOPM IIPECTABICHHUS;

CTPYKTYpUpPOBaTh HH(GOPMAIIUIO, TPEJICTABISATH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH IpapuuecKH;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENIEHO C(HOPMYITUPOBAHHBIM KPHUTEPHSIM.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yYeOHbIe 1eiiCTBHA

OO01menmne:

BOCIIpUHUMATDH U (1)0pMyJII/IpOBaTI) CYXKACHHA B COOTBETCTBUU C YCJIOBUAMU U LCIISIMU O6HI€HI/I$I, SACHO, TOYHO, I'PaMOTHO BLIPpAXaTh CBOIKO TOYKY
3peHus B yCTHBIX U IMCbMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUS 110 XOAY PELIEHUS 3a7ja4ul, KOMMEHTUPOBATh ITOJIyYECHHBII Pe3ysbTarT;

B XOJIe 00CYX/I€HHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXAaeMOM TeMbl, IPOOJIEMbI, pelIaeMOl 3aJaul, BbICKa3bIBaTh UJIEH, HALIEJICHHbIE HA
IIOUCK PEIICHUs, COMOCTABIATh CBOU CYKIEHUS C CYXKIEHUSAMM JAPYIMX YYaCTHMKOB Juaiora, oOHapyKuMBaTh Pa3jIMuMe€ M CXOJCTBO MO3UIIMMH, B
KOPPEKTHOH Gopme (GOopMyIHpPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

IPEJCTABIATh PE3ybTaThl PELICHUs 3aJaud, SKCIIEPUMEHTA, UCCIEIOBaHMA, IPOEKTa, CAMOCTOSTENbHO BbIOMpPATh (OpPMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 MPE3eHTALUN U OCOOEHHOCTEN ayTUTOPUH.

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE AeiicTBUS

Camoopranmusanus:

COCTaBJIATH IUIAH, aITOPUTM PEIICHHSI 3aJ1a4u¥, BEIOUPATh CIIOCOO PEIIeHUs C YIETOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

BIIa/IETh HAaBBIKAMU MTO3HABATENHHOU pe(hIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUN U MBICTUTENBHBIX MIPOIECCOB, UX PE3YNIbTATOB, BIAJCTh
Croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TTPOIIecca U pe3ylibTaTa pEIeHHs] MaTeMaTHIeCKON 3a/1avH;

MPEeIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MPH PEUICHHH 3aJayd, BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITeTTLCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE Pe3yNibTaTa IEId U YCIOBUSAM, OOBSCHATh MPHUUMHBI JTOCTHKEHUS WIM HEAOCTH)KCHUS PEe3YNIbTaTOB AESITEIbHOCTH,
HaXOJUTh OMIHOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OITBITY.

CoBMecTHAas AeATEJIbLHOCTD:

MMOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHAUBUIYabHOW paOOThI MPU PElIeHUN YUYeOHBIX 3a7a4, IPUHUMATH 11€1b COBMECTHOM
NEeSATENHOCTH, TUTAHWPOBATh OPTaHHW3AI[UI0 COBMECTHOM pabOThI, pacrpenesaTh BHJABI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W pPe3yibTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;



y4acTBOBaTh B IpyNMoBbIX (hopmax paboTsl (0OCyxkAeHHs, OOMEH MHEHHM, «MO3TOBbI€ IITYPMbD» U UHBIC), BBHIIOJIHATH CBOIO YacTh pabOTHI U
KOOPJAMHUPOBATH CBOU JEHUCTBUSI C JIPYTMMH 4YJI€HAaMH KOMAaH[bI, OIEHHUBATh KAa4ECTBO CBOET0 BKJIAJa B OOIIMA MPOAYKT MO KPUTEPHUSM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 10 kijacce oOyJarouuics MOJYYHT CIEAYIOIIME MPEIMETHBIC PE3yibTaThl MO OTACIBHBIM TeMaM paboyeil mporpaMMbl
yae0HOro Kypca «Anredpa u Hadasa MaTeMaTHIeCKOTO aHAIH3a:

Yucaa 1 BBIYUCIEHUS

CBO6OILHO OHepI/IpOBaTB IIOHATUAMMU . paHI/IOHaJII)HOG qucjio, 6GCKOHeqHaﬂ Hepnonnqecma IlpO6I), HpOIIeHTI)I, I/IppaIII/IOHaJII)HOG YHCJIO, MHOXXECTBA
palMOHANBHBIX U ACHUCTBUTENBHBIX YHCEI, MOAYJb AEUCTBUTEIBHOIO YHUCIA;

MIPUMEHSTH JPOOH U MPOLIEHTHI JUIsl PEIICHUs IPUKIIAJHBIX 3a7a4u U3 Pa3IMYHbIX OTpaciiell 3HaHUI U pealibHOM JKU3HU;

MPUMEHSTh NPUOTMKEHHBIE BBIYUCICHUS, IPABUJIA OKPYTIICHUS, TPUKUAKY U OILICHKY Pe3yJbTaTa BRIYUCICHUN;

CBO6OILHO OHGpI/IpOBaTB IIOHATHUEM: CTCIICHDL C LICJIbIM IIOKa3aTCJI€M, HCIIOJIL30BaTh HO[[XOI[?IIIIYIO q)OpMy 3aIInucu [lef/'ICTBI/ITCJII)HI)IX qucel aJjid
pelIeHns TPaKTUYECKUX 3a/a4 U MPE/ICTaBICHUS TaHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATypaJIbHOM CTETIEHU;

cBOOO/IHO ONEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM MTOKa3aTelNeM;

CcBOOO/IHO ONEPUPOBAThH MOHATUAMU: JJorapu(dM YKcia, T1eCATUUHBIE U HaTypalbHbIE JIOTapu(pMBI;

CcBOOO/IHO OTIEPUPOBATH MOHATUSIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apryMEHTa;

OIIEPUPOBATH ITOHSATUAMU: APKCUHYC, ADKKOCUHYC U apKTAaHI'€HC YHUCII0BOIO apryMEHTa.

YpaBHeHHs H HEPpABEHCTBA:

CBO6OI[H0 Ol'IepI/IpOBaTB IIOHATUAMU: TOXKIOCCTBO, ypaBHeHI/Ie, HepaBeHCTBO, paBHOCPIJIBHbIe ypaBHeHI/ISI 158 ypaBHeHI/ISI-CJ'Ie)ICTBI/ISI, paBHOCI/IJ'IBHble
HEpPAaBEHCTBA,

HpI/IMeHSITI) pa3J'II/IIIHI>Ie METOAbI peHICHI/Iﬂ paIII/IOHaJ'[BHBIX nu I[p06H0-paIlI/IOHaIII)HI)IX ypaBHeHI/II\/'I, HpI/IMeHSITI) METO/I I/IHTepBaJ'IOB JJIA peHICHI/Ifl
HEPABEHCTB;

CBO60)IHO OHepI/IpOBaTI) IIOHSATUSIMHU. MHOI'OYJICH OT OJIHOP'I nepeMeHHoﬁ, MHOTOYJICH C LOCJIbIMHAU KOBCb(i)I/IHI/IeHTaMI/I, KOpHI/I MHOTI'OYJICHA,
MPUMEHSTH JIEJICHHE MHOTOYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera st pemienus 3aaay;

CBOOOHO OTEpUPOBATH MOHATHSAMH: CUCTEMa JTMHEHHBIX ypaBHEHUH, MaTpUIlA, ONMPEACTUTENhb MATPHUIIBI 2 X 2 M er0 T€OMETPUUIECKUI CMBICIH,
HUCIIOJIB30BATh CBOﬁCTBa onpez(eJmTens{ 2x%x2 JJIA BBIYUCJIICHUA €10 3HAYCHHA, HpI/IMeHSITI) onpeneJmTenH JJIA pemeHI/m CHUCTEMBI J'II/IHGf/iHBIX ypaBHeHI/If/'I,
MOJIETIMPOBATh PEAJIbHbIE CUTyallMd C TNOMOIIbIO CHUCTEMBI JIMHEMHBIX YpaBHEHHUH, MCCIENOBATh IOCTPOCHHBIE MOJEIHA C MOMOIIBIO MATpPHUIl U
ONpENIEIUTENIEH, NHTEPIIPETUPOBATH ITOTYYEHHBIN pe3yJIbTaT;

MCIOJIb30BaTh CBOMCTBA NEHCTBUI ¢ KOPHAMHU JJIs MpeoOpa30oBaHus BBIPAXKEHUN;



BBINOJIHATH NPE0OPa30BaHMsI YMCIOBBIX BEIPAXKEHUH, COEPKALIMX CTENIEHHU C PALlMOHAIbHBIM [10Ka3aTeleM;

MCIOJIB30BATh CBOMCTBA JIOTapu(pMOB AJIsl MpeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH;

CBOOOJHO ONEPUPOBATh HNOHATHAMM: UPPALMOHAIbHBIC, TIOKA3aTENbHbIE U JIOTapu(MUUYECKHE YPABHEHUS, HAXOAUTh UX PEIICHUS C IOMOUIbIO
PaBHOCHIIBHBIX TIEPEXO0/I0B MJIM OCYIIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYJIbI U1 IpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BbIPAXKEH U

CBOOOJHO ONEPUPOBATH MOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH HEOOXOoAMMble (OPMYJIBI Ui PEUICHHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YpaBHEHUH;

MOJICIMPOBATh pPEajbHBIC CUTYAallMd HAa SI3bIKE alreOpbl, COCTABIATh BBIPAKECHUS, YPAaBHEHUs, HEPABEHCTBA MO YCIOBHIO 3a7ayH, MCCIEI0BAThH
IIOCTPOEHHBIE MOJIENIU C MCIIO0JIb30BAaHUEM ariapara ajareopsbl.

DyHKIUH U TPaQUKH:

CcBOOOZHO OMEpUpPOBaTh MOHIATUAMU: (YHKIHUS, COCOOBI 3ahaHud (YHKIMHM, B3aUMHO OOpaTHbIe (PYHKIMH, KOMIO3ULUSA (GYHKIHH, Tpaduk
(GyHKIWH, BRIIOJTHSTH dJIEMEHTapHbIE TpeoOpa3zoBanus rpaduKoB QyHKITHIA;

CBOOO/JHO ONEPUPOBATH MOHATHAMHU: 00JIACTh ONPEAEICHHUS U MHOXKECTBO 3HaYeHUN (QYHKLNHU, HYJIU QYHKIUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OIEPHPOBATH MOHATUSAMH: UYETHBIE M HEYETHBIE (DYHKIHMH, NEpUoandeckue (YHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITHH,
MaKCUMYMbl U MUHUMYMBbI (DYHKIIMH, HanOoJIbIlIee M HaUMEHbIIee 3HaYeHNEe (PYHKIIMU HAa IPOMEKYTKE;

CBOOOHO ONIEpUPOBATh MOHATHIMH: CTETIEHHAs (QYHKIMS C HATYypaJbHBIM U IIEJIBIM MTOKa3aTeseM, rpaduk creneHHoN (pyHKIMH C HAaTypaJIbHBIM
U IIeTIbIM TOKa3aTeneM, rpaduk KOpHs N-0if cTeneHn Kak GyHKIUN 0OpaTHOM CTENEHH ¢ HaTypaJlbHbIM IIOKa3aTesIeM;

OTIEpPUPOBATH MOHITHAMH: JTMHEWHAs, KBa[paTU4HAsI U APOOHO-THHEHHAasT (YHKIINH, BBITIOIHATH 3JIEMEHTApHOE MCCIEIOBAHNE W TIOCTPOCHUE HX
rpaduKoB;

CBOOOJHO OTNIEpUpPOBATh MOHSATHIMHM: TOKa3aTelbHAs U Jorapudmuueckas (yHKIMH, UX CBOWCTBA M TpadMKH, UCTIONB30BaTh UX TpaduKH s
pelleHNs ypaBHEHMIA;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPUTOHOMETPUIECKAsT OKPY>KHOCTh, ONPECIICHHE TPUTOHOMETPUIECKUX (PYHKITUI YHUCIIOBOTO apTyMEHTa;

UCMOJb30BaTh Ipaduku (QYHKUUN JUIs MCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH NpU peIIeHUH 3aJad M3 APYruxX Y4eOHBIX MpPEeIMETOB U
peanbHOM KU3HHU, BBIpaXKaTh (HOpMyIaMH 3aBUCUMOCTH MEX/Ty BeTHINHAMH,

Hayana maTeMaTH4ecKOro aHaIu3a:

CBOOOJHO OTIEPHPOBATH MOHATUSIMH: apuPMeTHIecKass U TeOMETPUYIEcKasi porpeccus, 0ECKOHEYHO yOBIBaroOIIas TeOMEeTpHYIEcKasi Iporpeccus,
JMHEWHBIA ¥ SKCITIOHEHITMAIIBHBINA POCT, (OPMYJIa CIIOKHBIX IMPOLIEHTOB, IMETh TPE/ICTABICHUE O KOHCTAHTE;

UCIOJIb30BATh MPOTPECCHH [T PELICHUS PeabHbIX 3aay MPUKIATHOTO XapaKTepa;

CBOOOJTHO OTEpPUPOBATh TOHATHAMHU: MOCIEIOBATEIBHOCTD, CIIOCOOBI 3aJaHWs IOCIIENOBATEIbHOCTE, MOHOTOHHBIE M OTpaHHYCHHBIC
M0CJIeI0BATEIbHOCTH, TOHUMATh OCHOBBI 3apO’KJICHUS MAaTEMAaTHUECKOT0 aHAJIN3a KaK aHaln3a OECKOHEYHO MaJlbIX;

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: HEMPEPBIBHBIE PYHKIIMH, TOUKH pa3pbiBa rpaduka GyHKINN, aCUMIITOTHI rpaduka GyHKIHIHY,

CBOOO/THO ONIEpPUPOBATH MOHATHEM: (DYHKIIMS, HETIPEpPBhIBHAS HA OTPE3Ke, IPUMEHATh CBOWCTBA HEMPEPHIBHBIX (DYHKIUI JUIs pelIeHus 3a1ay;



CBOOOJHO ONEPUPOBATH MOHATUSAMU: IIEpBasi U BTOpasi MPOU3BOJHbIE (PYHKIIUH, KacaTeabHast K rpaduky GyHKIuY;

BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IPOM3BEICHNS, YACTHOTO U KOMIIO3ULIUH IBYX (DYHKLMH, 3HATH POU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

UCIOJIb30BATh T€OMETPUUYECKUM U (U3NUECKUI CMBICI IPOU3BOJHOM /IS peILIeHHs 3a1a4.

MHo:xecTBa M JIOTHKA:

CBOOO/JHO ONIEPUPOBATH MOHATUAMU: MHOXKECTBO, ONIEPALIUU HAJl MHOXKECTBAMU;

UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONMCaHHs PEeajbHBIX MPOIECCOB U SBJICHUMN, MPU PEIICHUH 3a/1a4 U3 JAPYTrUX y4eOHBIX
IIPEIMETOB;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: OIPEACICHHUE, TEOPEMA, YPABHEHUE-CIECACTBUE, CBOWCTBO MAaTEMaTHYECKOrOo OOBEKTa, J10Ka3aTeNIbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUS U HEPABEHCTBA.

K konny oOyuenus B 11 kjacce oOydaromuiics MOIYYUT CIEAYIOLIME MPEIMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM padoueil mporpaMmbl
y4eOHOro Kypca «Anredpa 1 Hauyajga MaTeMaTHYECKOTO aHAIHU3ay:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OIEPUPOBATH IMOHATHUAMHU: HATYypaJlbHOE M LEJIOE YHUCIO, MHOXKECTBA HATYpaJbHBIX W LEJBbIX YHCEN, HCIOJIb30BaTh IMPHU3HAKH
nenumoct nenbix uncen, HOJ u HOK HaTypanbHbIX uncen Juist pelieHus 3aa4, IpUMeHsTh anroput™ EBkinuaa;

CBOOOJHO ONIEPUPOBATH MOHATHEM OCTaTKa 110 MOAYIIIO, 3alIUCHIBATh HATypaJIbHbIE YNCIIA B PA3JIMUHBIX TO3UIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJIHO OMNEpUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B
anreOpandeckoi ¥ TPUTOHOMETPUYECKOH opMe, BBIOTHATH apu(pMeTHIECKHEe ONEpPaLli C HUMH U N300paXkaTh HAa KOOPJMHATHON TIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJHO OINEpPHUPOBATH MOHATUAMHU: UPPALMOHATbHbIE, TOKa3aTeIbHbIE U JIOTapu(pMUUYecKre HepaBeHCTBA, HAXOJUTh UX PELICHUs C MOMOIIbIO
PaBHOCUJIBHBIX IIEPEXO/IOB;

OCYILECTBIIATh OTOOP KOpHEH NMpH pelIeHNH TPUTOHOMETPUYECKOTO YPABHEHUS;

CcBOOO/IHO ONEpUpPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPAaBEHCTBO, MPUMEHATh HEOOXoIuMble (OPMYJbI Ul PEHIeHHs] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/JIHO OINEPUPOBATh MOHSATHUSMHU: CHCTEMa M COBOKYIHOCTb YpPaBHEHUN M HEPABEHCTB, PAaBHOCUJIbHBIE CHUCTEMBI M CHUCTEMBI-CIIEJICTBUS,
HAaXOJUTh PEIIEHUS] CUCTEMbI U COBOKYITHOCTEH pallMOHAIBHBIX, UPPAMOHAIBHBIX, TOKa3aTebHBIX U JIOTapU(PMUIECKUX YPaBHEHUI U HEPAaBEHCTB;

peuiath panyoHaibHble, UppallMOHaIbHbIE, TOKA3aTENIbHbIE, IOTApU(PMUUECKIE U TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, COo/Iep Kallue
MOZYJIU ¥ TapaMETPHI;

NPUMEHSATH rpauuecKue METO/IbI I PELIeHUs YpaBHEHUH U HEPABEHCTB, a TaKKe 3ajlau C apaMeTpaMu;

MOJIETTUPOBATh peajbHble CUTYallMU Ha SI3bIKE alreOphl, COCTABIATh BBIPAXKEHMSI, YpaBHEHHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCJIOBHIO 3ajayu,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C HCIIOJIb30BAaHUEM ammapara areOpbl, HHTEPIPETUPOBATH MOJYyUSHHBIH pe3ysbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (PYHKIIUI ¢ TOMOIIBIO JIEMEHTAPHOTO UCCIIEIOBAHUS U CBOMCTB KOMITO3ULIMH JIBYX (DYHKIINH;



CTPOUTH TeOMeTpHUUecKre 00pa3bl YpaBHEHUH U HEPABEHCTB HA KOOPAUHATHOM IJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIHUH;

IPUMEHATh PYHKIMU JUI1 MOJEITUPOBAHMS U UCCIIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Hayana maTeMaTH4ecKOro aHajIu3a:

UCIOJIb30BATh MPOU3BOJHYIO ISl UCCIIE0BAHUS (YHKIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXO/UTh HauOoJIbIlIee U HAMMEHbBIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

UCIOJIb30BaTh MIPOM3BOIHYIO JUISI HAXOXKAECHUSA HAWIYYIlEero pelleHHs B MPUKIAIHBIX, B TOM YHCIE COLMAIbHO-I)KOHOMMUYECKHX, 3ajadax, i
OIIPEIETICHUS] CKOPOCTH U YCKOPEHHS IpoIiecca, 3a1aHHOT0 (hopMyInoil nnm rpadukom;

CBOOOJHO OIEPUPOBATh MOHATUAMU: IEpBOOOpa3Hasi, ONpPEAENEHHBIH HMHTErpajl, HAaXOAUTh HEPBOOOpPA3HbIE HJIEMEHTAPHbIX (QYHKUUH H
BBIUUCIIATH HHTErpal 1o ¢popmyne Hetorona-Jleiibuuma;

HaXOJUTh IJIOLIA/IU INIOCKUX GUTYp U 00BEMBI TEJ ¢ IOMOILBIO UHTErpaa;

MUMETH MPECTABICHHE O MATEMAaTHIYECKOM MOJICITMPOBAHUH HA IPUMEPE COCTAaBICHHS TU(PEepeHINATBHBIX YPaBHEHUN;

pelaTh MPUKJIAIHbIE 3a]1a41, B TOM YHCIIE COLIMAIbHO-?)KOHOMUYECKOI0 ¥ (PU3MUECKOro XapakTepa, CpeICTBAMU MaTEMaTHUECKOr0 aHAJIN3a.



3. TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

MHO0KECTBO IENCTBUTENBHBIX YUCEIL.
MHorounensl. PainoHanbHble ypaBHEHUS U

KoauuyecTBO 4acoB

Bcero

JyiekTpoHHBbIE (U (POBBIE) 00pa3oBaTeIbHbIE

pecypchl

bu6mmoreka LIOK https://m.edsoo.ru/1568aba3

HepaBeHCTBa. CUCTEMBI IMHEUHBIX 24
ypaBHEHUH
Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 bubnuoteka [{OK https://m.edsoo.ru/1568aba3
L[eJIbIM TIOKa3aTelIeM
Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 bu6nuoreka LIOK https://m.edsoo.ru/1568aba3
WppaunoHaibHble YpaBHEHUS
IToka3zarenbHas pyHkuus. I[lokasarenbHble 10 bubnuoreka L{OK https://m.edsoo.ru/1568aba3
YpaBHEHHS
Jlorapudpmuueckas pyHKIUS. 18 bubnuoreka [{OK https://m.edsoo.ru/1568aba3
JlorapudmMuueckue ypaBHEHHs
TpuronomeTpuueckue BoIpaKXeHUs U 29 bubnuoreka LIOK https://m.edsoo.ru/1568aba3
ypaBHEHHMSI
TloCIeIOBATEBHOCTH H TPOTPECCHH 10 bu6mmoreka [IOK https://m.edsoo.ru/1568aba3
Hempepsimesie dysxme. [IponssomHas 20 bu6mmoreka [IOK https://m.edsoo.ru/1568aba3
[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 5 bubmuoreka [{OK https://m.edsoo.ru/1568aba3
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KUIIACC

Ne HaumeHoBaHue pa3iesioB U TeM KoanyecTno yacos JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
n/m NpOrpamMmbl Bcero pecypchl
1 HCCHeHOBaHIfe (byHKunuii ¢ noMOMEI0 22 bu6mmoreka LIOK https://m.edsoo.ru/f11c4afd
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 bu6nuoreka LIOK https://m.edsoo.ru/f11c4afd
3 T'paduKu TPUIrOHOMETPHUCCKHX DYHKIHUH. 14 bubmuoreka [{OK https://m.edsoo.ru/f11c4afd
Tpuronomerpuieckrue HepaBeHCTBA
4 VIppaumonaisHbie, NOKasaTeibHpIC 1 24 Bu6miorexa IIOK https:/m.edsoo.ru/f11c4afd
JorapupMHUUECKUE HEPABEHCTBA
KomrnekcHbie urcia 10 bubnuoreka ITOK https://m.edsoo.ru/f11c4afd
HarypanbHble 1 1iensie yncia 10 bu6nuoreka LIOK https://m.edsoo.ru/f11c4afd
CucreMsl palioHaIbHBIX, UPPALMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 bubnuoreka L{OK https://m.edsoo.ru/f11c4afd
ypaBHEHUH
8 3azma4yu ¢ mapaMeTpamu 16 bubnuoreka [{OK https://m.edsoo.ru/f11c4afd
9 E{(::{T;é: eumue, 0bobmenue, cucTeMaTusanms 16 bubmuoreka [{OK https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

4. TIPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBbHOM IMPOI'PAMMBI

10 KUIACC

Kox mpoBepsiemoro

IIpoBepsieMble MpeAMeTHBIE Pe3yIbTAThI 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOIi MPOrpaMMBbI CPeTHEro 001Iero

pe3yjabTara o0pa3zoBaHus
1 Uucna u BEIYUCIICHUS
1.1 OnepupoBaTh MOHATHSMU: PAllMOHAIBHOE U I€HICTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U JIECATHYHAs APOOb, IPOLIEHTHI
1.2 BEINOIHATE apu(METHUECKUE ONepaIui ¢ PAMOHAIbHBIMU U A€HCTBUTEIbHBIMH YHCIIAMU
13 anoanm,u npuOIKEHHBIE BBIUMCICHHS, WUCHOJb3Yys IpaBWia OKPYIVIEHHUs, AejaTh NPUKUAKY U OLEHKY pe3ysbTara
BBIUMCIICHUH
OnepupoBaTh NOHATUSAMU: CTENEHb C LEJIBIM IOKa3aTelaeM, CTaHJapTHas (opMa 3amucu AEHCTBUTEIBHOIO YHCIA, KOPEHB
1.4 HATypaJbHOM CTENeHH; MCIOIb30BaTh MOIXOAAIIYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHCEN JUIS PELICHUS MPaKTUIECKUX
3a71a4 ¥ NPEeJICTABICHNUS JAHHBIX
15 OnepupoBaTh MOHATUAMHU: CHHYC, KOCHHYC M TaHT€HC IPOM3BOJBHOTO YIJIA; MCIIOJIB30BaTh 3aIUCh MPOU3BOJIBHOIO YIJa!
yepe3 00paTHbIE TPUTOHOMETPHUYECKHE (PYHKIUH
2 Y paBHEHMs U HEPABEHCTBA
21 OnepupoBaTh MOHATUSAMM: TOXKIECTBO, YpPAaBHEHHME, HEPAaBEHCTBO, 1€J0€, palMOHAIbHOE, MPPALMOHAIBLHOE YpaBHEHHE,
HEPaBEHCTBO, TPUTOHOMETPUYECKOE YPaBHEHHE
2.2 BEInoaHATE TpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUH U peIaTh TPUTOHOMETPHUYECKHE YPaBHEHUS
23 BhIMONHATE IpeoOpa3oBaHus 1ETbIX, PALHOHANILHBIX H HPPALMOHATBHEIX BBIPQ)XEHUHM M peIlaTh OCHOBHBIE THIIBI LIEJIBIX,
palMOHATIBHBIX ¥ UPPALIMOHATILHBIX YPABHEHUH U HEPABEHCTB
24 HpI/IMeHgTL YpaBHEHUsI M HEPAaBEHCTBA JUIsl PELICHUS MaTeMAaTUYEeCKUX 3ajad M 3a4ad U3 Pa3iIMuHbIX 00NacTeil HayKu U
[peabHOM JKU3HU
25 MozenupoBaTh peanbHble CHUTYyallud HA SI3bIKE anreOpbl, COCTaBIIATh BBIPAKECHUS, YPAaBHEHHS, HEPABEHCTBA IO YCIOBHUIO
3a71a4u, UCCIIEAOBATh MOCTPOSHHbBIE MOJIENIN C HCIIOIb30BaHUEM alrapara anreopbl
3 @OyHKuuM U rpaduKu
31 OmnepupoBath MOHATHUAMU: (PYHKIMA, COCOOBI 3aaHus (PYHKIMH, 00IaCTh ONpPEeNCHUS U MHOXECTBO 3HaUeHUH (QyHKIMH,

rpaduK QYHKIMH, B3aUMHO 00paTHbIe QyHKIUN




Koa nposepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUA OCHOBHOM 06pa30BaTeIII)HOI7] nmporpaMmbl CPEIHET0 00111ero

pe3yJbTaTa o0pa3oBaHus
3.2 OmnepupoBaTh NOHATHAMU: YETHOCTDh U HEYETHOCTD (DYHKIIUH, HYIH (PYHKIIMH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Vcnionb3oBaTh rpaduku GYHKIMMA IS peIIeHUs] ypaBHEHHIMA
3.4 CTpouTh ¥ YUTaTh rpaUKN TUHESHHON (YHKIIMH, KBaIPaTUIHON (YHKIMH, CTETICHHON ()YHKIIMH C TICJIBIM ITOKa3aTelieM
35 Vcnionp3oBath rpaduky GyHKIMIA 715 UCCIIEOBAHMS TPOIIECCOB U 3aBUCUMOCTEH MPH PEUIeHUH 33134 U3 APYTruX y4eOHBIX
MPEIMETOB M PeaIbHOM KU3HU, BEIPAXKATh (OPMYIaMH 3aBUCUMOCTH MEXKy BETUYNHAMU
4 Hauana MmaTeMaTHYeCKOTO aHaIn3a
4.1 OnepupoBaTh MOHATHAMU: TIOCJIEAOBATENLHOCTD, apu(METHYECKast U TE€OMETPUIECKast MPOTrPEeCCHH
49 OnepupoBatb TOHATHAMMU:! OEeCKOHEYHO YOBIBAIOIIAs TEOMETpUYECKas IPOrpeccusi, cymMma OECKOHEYHO YyOBIBArOIIEH
reOMETPUYECKON MPOrpeccuu
4.3 3a1aBaTh MOCIE0BATEIILHOCTH PA3IMYHBIMH CIIOCO0aAMHU
4.4 cnonbs30BaTh CBOMCTBA MOCIIEN0BATEILHOCTEN U IPOTrPECCUil AJIsl pelIeHHsI peabHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa
5 MHOKeCTBa U JIOTHUKa
5.1 OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPAIIH HAJl MHOKECTBAMHU
5 lcronp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jisl OMUCAHMs PEAIbHBIX MPOIIECCOB U SBJICHMIA, TIPU PEIICHUH 3a/1a4
13 IPYrUX Y4eOHBIX IPEIMETOB
5.3 OnepupoBaTh MOHATHAMU: OIpEeNIeHHEe, TeOpEMa, CIICACTBUE, JOKA3aTEIbCTBO




11 KUIACC

Koa nposepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl OCBOCHUA OCHOBHOM 06pa30BaTeIII)HOI7] NMporpaMmabl CpeIHET0 00111ero

pe3yjabTara o0pa3zoBaHusi
1 Uucia ¥ BIYUCIICHUS
11 OnepupoBaTh MOHATHAMU: HaTypajbHOE, LIEJI0E€ YUCJIO; MCIIONb30BAaTh MPU3HAKU JEITUMOCTH LEJbIX YHCEIN, Pa3JI0okKEeHHE
Y1CiIa Ha MPOCThIE MHOKUTEIH [T PELICHUs 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAILHBIM I10KA3aTENIEM
1.3 OnepupoBaTh NOHATUAMU: JIOTapU(M YUCIIA, IECITUYHbIE U HATYypaJIbHbIE JIOTapu(MBbI
2 Y paBHEHMs U HEPABEHCTBA
21 [IprMeHATH CBOICTBA CTENEHU sl MPeoOpa3oBaHUs BBIpa)KeHI/II;:I', OIIEPUPOBATh MOHATHAMU: MOKA3aTEIbHOE YPABHEHUE U
HEPaBEHCTBO; peIllaTh OCHOBHBIE TUIIbI [TOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
29 BbINONHATE IpeoOpa3oBaHMsl BBIPAKEHHM, COAEpKallMX JIOrapu(Mbl; ONEpUPOBaTh IOHATHAMHU: JIOrapu(pMHUUECKOE
ypaBHEHHE 1 HEPaBEHCTBO; peIIaTh OCHOBHbIE THIIBI JIOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB
2.3 HaxonuTh pemenys mpocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSAMU: CUCTEMA JUHEWHBIX YPABHEHHM U €€ pElIeHHE; HCIIONIb30BaTh CUCTEMY JIMHEWHBIX ypaBHEHH
IS pELIeHUs TPAaKTUYECKUX 3a/1a4
2.5 HaxonuTs pemenus npocTeNIINX CUCTEM U COBOKYITHOCTEN pallMOHANIbHBIX YPABHEHUN 1 HEPABEHCTB
26 MozenupoBaTh peajbHble CUTYallMH Ha sI3bIKE anreOpbl, COCTABIATh BBIPA)KEHUsI, YpaBHEHUs, HEPABEHCTBA U CHCTEMBI 110
YCIIOBHIO 33]Jauy, UCCIIE0BATh TOCTPOSHHbIE MOJIENN C UCIIOIb30BAHUEM alapaTa anreOpbl
3 DyHKIMU U rpauKu
OmnepupoBaTh MOHATUSAMU: IepUOANUYEcKast (GYHKIUS, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (pyHKIMH,
3.1 HanOOJIbIIee M HAUMEHBIIIee 3HAaUeHUs (PYHKIIMK Ha IPOMEXKYTKE; UCIOIb30BATh X JJIS HCCIIEN0BaHUs (DYHKIMH, 3aJaHHON
rpaduKoM
32 OnepupoBatb MOHATHAMH: rpaMKy NOKa3aTeIbHOM, norapnq)MquCKovﬁ U TPUTOHOMETPUUECKUX (YHKIMI; M300paxarh UX
Ha KOOPAMHATHOM IJIOCKOCTU M UCIOJIb30BaTh [l PELICHUs] YPABHEHUM U HEPABEHCTB
33 I/I306£)a>1<aTL Ha KOOIE’)JII/IHaTHOI\/'I IUIOCKOCTH Tpa(UKK JTMHEHHBIX ypaBHEHHH M HCIIONB30BAaTh WX JUIS PEIIEHUS] CHCTEMBI
ITMHEHHBIX YpaBHEHUN
3.4 lcnionb30BaTh rpadukn GYHKIUHN Ul UCCIIEN0BAHUS IPOLIECCOB U 3aBUCUMOCTEH U3 APYrUX Y4eOHBIX JUCLUIUINH

4

Hauana MaTemMaTH4eCcKOro aHajin3a




Koa nposepsiemoro

HpOBepfleMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUA OCHOBHOM 06pa30BaTeJ’IbH0ﬁ MmporpaMmabl CpeIHET0 00111ero

pe3yJabTarTa o0pa3oBaHus

41 OnepupoBatb MOHATHAMH: HEMPEPLIBHAs GbyHKIMA, Tpon3BOIHAA (PYHKLINH; HCIOIb30BAaTh FT€OMETPUUECKUN U HU3UUECKUIT
CMBICTI ITPOU3BOAHOMN JUIs peIleHHs 3a1a4

4.2 HaxonuThk Npon3BOAHBIE HIIEMEHTAPHBIX (DYHKIUH, BBIYMCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEACHUS, YACTHOIO ()YHKLUH

43 lcronb30BaTh MPOM3BOAHYIO ISl HCCIEJOBaHUA (YHKIMU HA MOHOTOHHOCTb U JKCTPEMYyMbI, IPUMEHATh PE3YJIbTAThl
MCCIIEOBAaHMS K IIOCTPOCHUIO rpaKOB

44 lcnionb30BaTh NPOU3BOAHYIO JUISI HAXOXKJICHHMS HAWIy4lllero peHIeHUs B NPUKIATHBIX, B TOM YHCIE COLUAIBHO-
HPKOHOMMYECKHX, 3a/1a4ax

4.5 OnepupoBaTh NOHATHSIMU: I€PBOOOPa3Has U UHTETPaj; IOHUMATh F€OMETPUUECKUN 1 U3MUECKUI CMBICI HHTETpaja

4.6 HaxonuTh nepBooOpa3Hble 2JIeMEHTAPHbBIX (QYHKIU, BEIYUCIATh HHTErpai 1o Gopmyie Herotona — Jlelouuna

4.7 Pemate mnpuKIazHbBIe 33aud, B TOM YHCJIE COLUAIBHO-3KOHOMHYECKOTO M (DU3MYECKOro XapakTepa, CpelcTBaMU

MAaTCMATHYCCKOI'O aHaJIn3a




5. IMMPOBEPSEMBIE DJIEMEHTbBI COAEPKAHUS

10 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coiepsKaHUsA
1 Yrca ¥ BEIUUCIECHUS

Parnmonanpable unciaa. OOBIKHOBEHHBIE W JIECATHYHBIE TPOOH, MPOIEHTHI, OECKOHEUHBIE MEPUOAMYECKUE NPOOU. ApupMETHUECKUE ONepaluu C

1.1 |paunoHanbHBIMM YMCIAMM, IPeoOpa30BaHUS YUCIIOBBIX BbIpakeHMH. IlpumeHeHue apoGeil M NMPOLEHTOB AJS PELICHUs NPUKIAJHBIX 33734y U3
Pa3JINYHBIX OTpaciell 3HaHUN U PeaIbHOM KU3HU
12 JlelicTBUTENbHBIE YKCIa. PallMoOHaIbHBIE U MPPALMOHAIIBHBIE YUCIIA. ApH(bMeTqueCKHe olepaluu ¢ AeiicTBUTeNbHBIMU nciamMu. [Tpnbirké HHble
BBIUNCIICHHS, TIPAaBUJIA OKPYTJICHUs, IPUKUAKA U OLEHKA PE3ysIbTaTa BbIYUCIICHUI
13 CT?HCHB c uenbiM mokasareneM. CraHmapTHas Qopma 3almucu  JeHCTBUTENBHOrO uyucia. Mcemonb3oBaHue moaXoAsmed (opMbl 3amucu
NeCTBUTENBHBIX YUCEIT JJIS PEIICHUs TPAKTUYECKUX 3a/1a4 U NPeICTaBICHHs] JaHHbBIX
1.4  [Apudmerndeckuil kopeHb HaTypaabHON cTeneHu. JlefcTBUS ¢ apupMeTHIECKUMH KOPHSIMU HAaTYpaJIbHON CTETEHH
1.5 |Cunyc, KOCHHYC ¥ TAaHT€HC YMCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI€HC YMCIOBOTO apryMeHTa
2  |YpaBHeHUs U HEpaBEHCTBA
2.1 [ToxzaecTBa U TOXKAECTBEHHbIE NPEOOpPa30BaHUs
2.2 |[Ipeobpa3zoBaHne TPUTOHOMETPUUYECKHX BbIpaXKeHNUH. OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI
2.3 |YpaBHeHME, KOpeHb ypaBHEHHs. HepaBeHCTBO, pellleHue HEpaBeHCTBA. MeTol HHTEPBAJIOB
2.4 |PemieHue LenbIX U JpOOHO-pallMOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB
2.5 [Pemienue uppanMoHaIbHBIX YPaBHEHUN 1 HEPABEHCTB
2.6 |PemieHue TPUTOHOMETPUYECKUX YPaBHEHHH
2.7 |[IpumeHeHMe ypaBHEHUI 1 HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHX 3a/1a4 U 3a/1a4 U3 PA3JINYHBIX 00JIacTel HAYKU U PEeaIbHOM KU3HH
3  |DPyHkuuu u rpaduku
3.1 |Dyskuws, ciocoos! 3ananus pyukuuu. ['paduk pynkuuu. Bzanmuo oOpaTHbie QyHKIHH
3.2 |OGmacts onpeneneHuss 1 MHOKeCTBO 3HaueHHH Gpynkuuu. Hymu pynkmuun. [IpomexyTku 3HakomnoctostHcTBa. UETHBIE M HEUETHBIE (PyHKIMN
3.3 |CreneHHas GyHKIHMS C HATypalbHBIM U LIEJIBIM MoKa3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa 1 rpaduk KOpHS N-0if cTeneHu
3.4 [Tpuronomerpuyeckast OKpy>KHOCTb, OTIPE/IeJICHUE TPUTOHOMETPUIECKUX (DYHKIIMI YHCIOBOTO apryMeHTa
4  |Hauasa MatemMaTH4eCcKOro aHalInu3a
4.1 |[locnenoBaTebHOCTH, CIIOCOOBI 3aaHUS NIOCIEA0BATEIbHOCTEH. MOHOTOHHBIE NTOCIE10BATEIBHOCTH




Konx IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA

ApudmMeTrueckas ¥ TeOMETpUYecKas Mporpeccud. beckoHeuHo yObIBaromias reomerpuyeckas nporpeccus. Cymma OSCKOHEYHO YObIBaroIei
4.2 |reomerpuueckoii mporpeccur. DopMmynia CIOXKHBIX MPOIEHTOB. MCrosib30BaHWE MPOrPecCHd IS PEIICHUS PEalbHBIX 3a7a4 MPUKIATHOTO
xapakTepa

5 MHOKeCTBa U JIOTHKA

51 MHOXecCTBO, omnepanuu HaJ MHokecTBaMH. [{uarpammsl Oiinepa — Benna. [IpumeHeHHe TEOpEeTUKO-MHOKECTBEHHOTO ammapara JUisi ONUCaHMs
' [peaNTbHBIX MIPOIIECCOB U SIBJICHUM, IPU PEIICHUH 3a]]a4 U3 IPYTUX y4eOHBIX MPEIMETOB

5.2 |Ompenenenue, Teopema, CIeICTBUE, TOKA3aTEIbCTBO

11 KJIACC

Kox IIpoBepsieMblii 31eMeHT coepKAHUS
1 Uucna v BBIYUCICHUS

1.1 HaTypanbHble 1 nensle yncia. [Ipu3Haky JeTuMOCTH LEbIX YUCel

1.2 CreneHs ¢ palMOHaIbHBIM MOKa3aTeneM. CBOWCTBA CTENEHU

1.3 Jlorapudm uncna. JlecsTuuHbIE U HATYpaJIbHBIE JTOrapU(MBI
2 YpaBHEHNUS U HEPABEHCTBA

2.1 [IpeoOpa3oBaHue BEIpaKEHHH, COACPIKAIIMNX JIOTapupMbl

2.2 [IpeoOpa3oBaHue BbIpaXKEHUI, COAEPKALIMX CTENEHN C PAllMOHAIBHBIM [TOKa3aTeIeM

2.3 [IprMepsl TPUrOHOMETPUYECKUX HEPABEHCTB

2.4 [loka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmudeckre ypaBHEHUS! 1 HEPAaBEHCTBA

2.6 CucreMsbl TMHEWHBIX ypaBHEHU. Penenne npukia HbIX 3a7a4 ¢ IOMOIIBIO CUCTEMBI JINHENHBIX YPaBHEHUI

2.7 CucTteMbl ¥ COBOKYITHOCTH PALlMOHATIBHBIX YPABHEHUM U HEPABEHCTB

2.8 [IprmeHeHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUIECKUX 3a]1a4 U 3a/1a4 U3 PA3IHMUHBIX 0071acTeil HAyKH U peabHON KU3HU
3 DyHKIMU U TpaduKu

31 Oynkius. [lepuonnueckne ¢yHkuuu. I[IpoMexxyTkM MOHOTOHHOCTH (QYHKIMHM. MakcuMymbl ¥ MUHUMYMBl (yHkiouu. Haunbomnbiuee wu

HalMEHbIlee 3HaueHHe (PYHKIIUU Ha TIPOMEXKYTKE




Kon

HpOBepreMblf/i IJIEMEHT COACPKAHUA

3.2 Tpuronomerpudeckre GyHKIINU, UX CBOWCTBA U rpaQuKu

3.3 [ToxazarenbHas u orapupmudeckast QyHKLINU, UX CBOWCTBA U TpaduKu

3.4 Vcnonbp3oBanue rpadukoB pyHKIWH 1715 pelIeHHs YpaBHEHUH M IMHEHHBIX CUCTEM

35 Vcnonb3oBanue rpadukoB (GYHKIMNA A MCCIIEOBAHUS MPOIECCOB M 3aBUCHUMOCTEH, KOTOpPBbIE BO3HUKAIOT IPU PEIICHHH 3a7ad U3 IPYrux
y4eOHBIX MPEMETOB U peabHON JKU3HU

4 Havana MmaTeMaTu4ecKoro aHaumusa

4.1 HenpepoiBable GyHKIMU. MeTO HHTEPBAJIOB ISl PEIICHHSI HEPAaBEHCTB

4.2 [TpousBoaHast pyHkuuu. I'eomerpuueckuit 1 GU3NUECKU CMBICI IPOU3BOIHON

4.3 [Tpou3BoaHbBIE 371eMEHTApHBIX (HyHKINH. POPMYIbI HAXOXKICHHUS TPOU3BOIHON CYMMBI, TPOU3BECHUS M YACTHOTO (DYHKIUH

44 [IlpumMeHeHne TPOM3BOJHON K HCCIIEOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh M OIKCTpeMyMbl. HaxokaeHue HaumOONBIIET0 M HAWMEHBIIETO
3HA4YeHUs (PYHKIMU Ha OTpE3Ke

45 [IprmeHeHne NpOU3BOAHOM ISl HAXO0XKIEHHUs HAWTYUIIero pellieHusl B MPUKIAIHbIX 3a/a4ax, Ui OlpeIesIeHUs] CKOPOCTH Ipoliecca, 3aaHHOTO
dbopmyioii niu rpadgukoM

4.6 [TepBooOpasnas. Tabnuiia nepBooOpa3HbIX

4.7 WuTerpait, ero reoMeTpuueckuii U Gu3ndeckuii cMbIci. Beraucienne narerpana mo ¢popmyne Herotona — Jleitbnuma

MPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJIBHOM

IMPOI'PAMMBI CPEJHETI'O OBIIEI'O OBPA30OBAHUA

Kon nposepsiemoro IIpoBepsiemble TPeOOBAHMSA K MPEAMETHBIM pe3yJIbTaTaM OCBOCHHsSI OCHOBHOI1 00pa30BaTe/IbHOI IPOrpaMMbl

TpedoBaHus cpeaHero oouero o0pazoBanus

Bnanenue Meronamu A0Ka3aTeNbCTB, AITOPUTMAMH pEUIeHUs 3aa4; yMEHHE (pOpMYIHpOBaTh U ONEPUPOBATH MOHATUAMU:
olpesielieHue, aKCuoMa, Teopema, CJEJICTBHE, CBOWCTBO, NPU3HAK, J0KA3aTEIbCTBO, PAaBHOCUIIBHBIE (DOPMYIUPOBKH;
OPUMEHSTh HUX; yMeHue GOopMynIupoBaTh OOpaTHOE M MPOTHUBOMOJOXKHOE YTBEP)KIEHUE, IMPUBOAUTH MPHUMEPHl HU
1 KOHTPIIPUMEDPSI, UCIIOIB30BaTh METOJ MATEMATUYECKOM MHIYKIUHU; IIPOBOAUTD JOKA3aTEIIbHbIEC PACCYKICHUS IIPU PELICHUN
3a/1a4, OLICHMBATh JIOTMYECKYK) IPaBUIBHOCTh PACCYXKACHUH; YMEHHE OIEepUpPOBaTh NOHATHUSAMU: MHOXECTBO,
IIOJMHOKECTBO, OIEPALMH HaJ MHOKECTBAMM; YMEHHE HCII0JI30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Uil OIMUCaHus
peasIbHBIX MPOLIECCOB U SIBICHUN U MPH PEIICHUHU 3a/1a4, B TOM YHCIIE U3 JPYTUX Y4EOHBIX MPEAMETOB; YMEHHE ONEPUPOBATh




Kox nposBepsiemoro
TpedoBaHus

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero o0mero odopa3oBanus

HNOHATUAMHU: Tpad, CBA3HBIN rpad, nepeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHE 33JaBaTh U OMHMCHIBATH Tpadbl pa3IMIHBIMU
crioco0amu; UCHOJIb30BaTh I'padbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, LIEJIO€ YKMCIIO, CTENEHD € LIEJIbIM II0Ka3aTelIeM, KOPEHb HaTypPAJIbHOU
CTENEHH, CTENEHb C PALMOHAIbHBIM II0OKa3aTelleM, CTENEeHb C JACHCTBUTEIbHBIM IOKa3aTeseM, JiorapupM yucia, CHHYC,
KOCHHYC ¥ TaHI'€HC IPOU3BOJIBHOIO YHCJIA, OCTATOK 110 MOAYJIIO, PALIMOHAIBHOE YHCII0, HPPALMOHAIIBHOE YUCIIO, MHOXKECTBA
HaTypaJIbHBIX, LIEJIbIX, PALIMOHAJIBHBIX, JEHCTBUTEIbHBIX YUCEI; YMEHUE UCIIOIb30BaTh IPU3HAKU JEIMMOCTH, HAUMEHbIINN
o0muid AeTUTeNh U HaUMEHbIIee olliee KpaTHOe, aNropuT™M EBKimuma mpu pemieHuu 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
HNO3ULIMOHHBIMM CHCTEMAaMU CYMCIICHMS; YMEHHE BBIIOJHATH BBIYMCICHHME 3HAYCHMH M NpeoOpa3oBaHMs BBIPAKEHHHA CO
CTETeHsIMU M JiorapudmMamu, mpeoOpa3oBaHHs IPOOHO-PAMOHANBHBIX BBIPAKEHHH;, YMEHHE ONEpUPOBATHh MOHSATHIMU:
I0CJIEI0BATENbHOCTb, apupMeTHyecKas Mporpeccus, reoMeTpuyeckas Mporpeccus, OECKOHEYHO YObIBaloOIlas IeOMETpH-
Yyeckas Mporpeccus; yMEHHUE 3a/laBaTh IOCIEIOBATEIBHOCTH, B TOM YHCJE C TOMOLIBIO PEKYPPEHTHBIX (HOpMys; yMEeHHE
OIIEpUPOBATh MOHATUAMM: KOMIIJIEKCHOE YHUCIIO, CONPSKEHHBIE KOMILJIEKCHBIE YMCIIA, MOJYJIb M apryMEHT KOMILJIEKCHOTO
yrcna, (opMa 3amucH KOMIUIEKCHBIX YHCEN (reoMeTpuYecKas, TpPUTOHOMETpUYecKas W ajreOpandeckas); yMeETb
IPOM3BOIUTH apU(PMeTHUecCKue NeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU; PUBOIUTH MPUMEPBI UCIOIb30BaHHSI KOMILIEKCHBIX
YHCeJl; ONIEpUPOBATh NOHATUIMU: MaTpula 2x2 u 3x3, onpeeuTeNb MATPHUIIbl, TEOMETPUUYECKHI CMBICI ONPEETUTEINS

YMeHnue ONCpHUPOBAThL IMOHATHAMU: PAOUOHAIBHBIC, HPPALNOHAJIBHBIC, IMOKA3aTCIIbHBIC, CTCIICHHBLIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie,
TPUTOHOMCTPUYCCKHUEC YpPaBHCHHUA W HCEPABCHCTBA, HX CHCTCMbI; YMCHHUC OICPUPOBATH MOHATHUAMH: TOXACCTBO,
TOXIACCTBCHHOC Hp606paSOBaHI/Ie, YpaBHCHHE, HCPABCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHHfI, HCPAaBCHCTB U CUCTEM, YMCHUC pCIIATh YPaBHCHHA, HCPABCHCTBA U CUCTEMBI C ITOMOIIBIO PA3JIMYHBIX HpI/IéMOB;
pemiaTte ypaBHCHUS, HCPABCHCTBA W CHCTCMBI C IIAPaMCTPOM; HPHUMCHATH YPABHCHHA, HCPABCHCTBA, UX CHUCTCMBbI IJId
PCIICHNA MAaTCMATHUYCCKUX 3ala4 U 3aJa4 U3 pa3JINIHbIX obOnacreit HAaYKHU U peanLHoﬁ KU3HHU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIHS, YETHOCTh (QYHKIUU, MEPUOJUYHOCTh (DYHKLIHMH, OTPaHUYEHHOCTh (PYHKIIMH,
MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (QYHKUUH, HauOoJblllee W HauMEHblee 3HAaueHUS (YHKIMM Ha MPOMEXKYTKE,
HenpepbiBHAsE (QyHKLMSA, acUMNTOTHI Tpaduka (yHKIMHU, MepBas M BTOpas NMPOU3BOAHAS (DYHKIMH, T€OMETPUYECKUH U
(¢u3nUecKUil CMBICI MPOU3BOJHOM, MEpBOOOpa3zHas, ONpENeNEHHBI WHTErpal; YMEHHME HaXOJWTh aCUMIITOTHI rpaduka
(GYHKIIMM; yMEHHE BBIYHMCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEAEHHS, YAaCTHOIO W KOMIIO3UIMHU (GYHKIHUH, HAXOIUThH
ypaBHEHHE KacaTelbHOH K rpaduky (pyHKIUN; YMEHUE HAXOAUTh MPOU3BOIHbIE JIEMEHTAPHBIX (DYHKIMI; yMEHUE UCTIONb-
30BaTh MPOM3BOJHYIO JUIsI UCCIIEOBaHUs (QYHKIUH, HAXOAUTh HauOOJIbIINE U HaWMEHbLINE 3Ha4eHUs] (YHKIUH; CTPOUTh
rpaduKd MHOTOWIEHOB C HCIHOJb30BAHHMEM armapara MaTeMaTHYeCKOro aHaliu3a; NPUMEHSATh HPOM3BOJIHYIO JUIs
HAXO0XJICHHs HAWIyYlIero pelleHrs B NPUKIAAHBIX, B TOM YHCJIE COIMAJIbHO-DKOHOMUYECKHX M (DHU3MUECKUX 3ajJayax;
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HAXOJUTh TUIOMAAN U 00BEMBI (PUTYp C MOMOIIBIO MHTErpaja; MPUBOIUTH NMPUMEPHl MATEMAaTHUYECKOTO MOACIUPOBAHUS C
HOMOILBIO AU depeHInanbHbIX YpaBHEHUI

YMeHue onepupoBaTh MOHATHAMH: rpaduk ¢yHkuuu, oOparHas (yHKUHS, KOMOO3MLIHS (YHKUWH, JUHEHHAs (QYyHKIUS,
KBaZpaTuyHas (yHKUOUS, palyoHaNbHAs (QYHKIMSA, CTENEeHHas (QYHKIHSA, TpUTOHOMeTpHyeckne (yHKIMHM, OOpaTHbIC
TPUTOHOMETpHYECKHE (DYHKIMHU, TOKa3aTeslbHas W Jorapudmuyeckas (QyHKIUH;, YMEHUE CTPOUTHh I'padUKd H3yYCHHBIX
(GYHKIMIA, BBINOJHATH NpeoOpa3oBaHMs TpapuKOB (YHKIHHA, HCIOIb30BaTh TIpadUKH Uil W3Yy4CHUS IIPOLECCOB U
3aBHCUMOCTEH, MIPHU PELICHUU 3a7a4 U3 JAPYTUX YYeOHBIX NMPEIMETOB U 33/1a4 U3 PeabHON JKU3HHU; BRIPAKaTh (OpMyIIaMu
3aBUCHMOCTH MEXJY BEJIMYMHAMH; MCIOIBb30BaTh CBOMCTBA M rpadMKu (QYHKUMH JUId pelieHnsl ypaBHEHUH, HEPABEHCTB U
3ama4

C mapaMeTpaMu; H300pakaTh Ha KOOPMHATHOM INIOCKOCTH MHOJYKECTBA PELICHUI YpaBHEHU, HEPABEHCTB U X CUCTEM

YMeHne pemarb TEKCTOBBIE 33/1a4d pPa3HBIX THIIOB (B TOM YHWCIIE Ha TPOLEHTHI, JOJM W YacTH, HA ABIDKEHHE, padoTy,
CTOMMOCTbh TOBApOB M YCIIYT, HAJIOTH, 33Jjaud U3 OOJACTU YNPABJICHUS JUYHBIMU U CEMEMHBIMU (PMHAHCAMM); COCTABIIATH
BBIPAKCHMS, YpaBHEHUS, HEPaBEHCTBA
U MX CHCTEMBbl IO YCJIOBHUIO 3aJjaud, UCCIIEJO0BATh MOJTYYEHHOE pEIICHHE M OLIEHHWBATh MPaBAONOJO0HOCTh pe3yibTaToB;
YMEHHUE MOJEIUPOBATh PEAIbHBIC CUTYAllN Ha S3bIKE MAaTEMAaTUKH; COCTABIISITh BBIPA)KECHM S, YPABHEHUS, HEPABEHCTBA U UX
CHUCTEMBl 110 YCIIOBHIO 3aJayd, WCCJIEIOBAaTh IIOCTPOEHHbIE MOJIENM C UCIOJb30BAHUMEM ammapara anreopsl,
WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh MOHATUIMH: CpelHee apudMeThyecKoe, MeauaHa, HauOoJbIllee U HaUMEHbIIEe 3HAUYCHUsI, pa3Max,
TUCTIepCUs, CTaHIAApTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHHWe WU3BIEKaTh, WHTEPIPETHPOBATH HH(MOPMAIIHIO,
MPEACTABICHHYIO B TaOiMIaX, Ha auarpaMmax, rpaukax, OTPaKaIoIIyl0 CBOWCTBA PEAJbHBIX MPOIIECCOB M SIBJICHUM;
MPEJCTaBIsAITh WH(OOPMALIMIO C TMOMOIIBI0 TAaOMUI] U JAMArpaMM; HCCIENOBaTh CTATUCTHYECKHE JaHHBIE, B TOM YHUCIE C
MpuUMeHEeHHEeM TrpadUyecKUX METOJOB M DIIEKTPOHHBIX CPEICTB; TpapUUYECKU HCCIEOBaTh COBMECTHBIC HAOIIIOICHUS
C IMTOMOUIBIO AUArpaMM PacCEUBAHUsI U JIMHEMHOU PETPECCUU

YMeHue onepupoBarh MOHATUSAMU: CIyYallHBIA ONBIT U CIlydallHOE COOBITHE, BEPOATHOCTh CIIYYaHOTO COOBITHS; YMEHHE
BBIYUCIISITH BEPOSATHOCTh C HCIIOJIb30BaHUEM TIpadUuecKuX METOAOB; MPUMEHSTH (OPMYNbI CIOXKEHHUS M YMHOXKEHUS
BEPOATHOCTEH, (POpMyITy IMOIHONW BEpOSTHOCTH, Gopmyny bepHymiu, komMOuHaTOpHBIE (DaKTHl W (HOPMYIBI; OIIEHUBAThH
BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE ONEePUPOBATh MOHATUAMU: CIy4aiiHas BeMUMHA, pacIpeesieHue BEpPOsTHOCTEH,
MaTeMaTUYeCKOe OXHUAAaHWEe, AUCIEPCHS M CTaHJapTHOE OTKJIOHEHHE CIIydalHON BeNIWYUHBIL, (QYHKUIUU paclpeleieHus U
IUIOTHOCTH PaBHOMEPHOTO, MTOKA3aTEIbHOIO U HOPMAaJIbHOI'O PAaCHpE/EICHUI; YMEHUE HCIIOIb30BaTh CBOMCTBA M3YYEHHBIX
pactpeneNneHuid JUIsl pelieHUs 3a/ad; 3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJBIIMX YHCEJN, METOAbl BBHIOOPOYHBIX
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UCCIICIOBAaHMI; YMEHHE MPHUBOAUTH IMPUMEPHI TPOSIBICHUS 3aKOHA OOJBIIMX YHCET B MPUPOAHBIX MU OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHSATUSIMHU: COUYETAHUE, NIEPECTAaHOBKA, YUCIO COUYETAHUHM, YUCIO MEPECTaHOBOK; OMHOM
HeioToHa; ymeHue NpUMEHSATh KOMOMHATOpHBIE (DaKThl M PACCYKICHHs Ul PEIICHHs 3aJad; OLIEHUBATh BEPOSTHOCTH
peasibHbIX COOBITHIA; COCTABIIATH BEPOATHOCTHYIO MOJIEIh M HHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATUSAMHU: TOUYKA, NIPSAMast, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYUHA YIUIA, INIOCKUN YroJ,
JIBYTPaHHBIA yroJl, TPEXTPaHHBIA yroJl, CKPEIIMBAIOIIUECS NPAMBIE, MMAPAJLIEIBHOCT U NEPIEHAUKYIAPHOCTh NPSIMBIX U
IIJIOCKOCTEM, YroJl MEXKY NMPSMBIMH, YTOJ MEXKIY IPSIMOU U INIOCKOCTBIO, YIOJl MEKY IIJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH
JI0 TJIOCKOCTH, PACCTOSIHUE MEXKAY IIPSIMBIMU, PACCTOSTHUE MEXKY IUIOCKOCTSIMH; YMEHHUE UCIOIb30BaTh IIPU PEIICHNN 3314
u3ydeHHble (AKTBI M TEOPEMBbl IJIAHUMETPUHU; YMEHHE OIICHHWBATh Pa3Mephl OOBEKTOB OKPYKAIOIIETO MHPA; CTPOUTH
MaTEMaTUYECKUE MOJEIM C NOMOULIbI0 T'€OMETPUYECKUX MOHITHA M BEIMYUH, PEIIATh CBA3AHHBIC C HUMHU IPAKTHUYECKUE
3a1a41
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VYMeHue omnepupoBaTh MOHATHAMHU: IUIOIAAb (Urypbl, 00BEM (QUIypbl, MHOTOIPAaHHHK, NPaBUIbHBIH MHOI'OIPaHHUK,
CeueHre MHOTOTpaHHUKA, Ky0, mapaieNienuIe]], mpu3Ma, TupamMmuia, Gurypa u moBepxXHOCTh BpPAIICHUs, HWIHHID, KOHYC,
map, cdepa, miomane chepsl, IUIOMAAb IOBEPXHOCTH MHUPAMUABL, TNPU3MBI, KOHYcCa, IMWIMHApPA, O0BEM KyOa,
MPSAIMOYTOJIBHOTO IapajuleNienuIeia, MUPAaMUIbI, IPU3MBbl, HHJIWHAPA, KOHYCa, IIapa, pa3BEPTKA IOBEPXHOCTH, CEUECHMS
KOHyca M IIWIMHJApa, MapajuleibHble OCH WIM OCHOBAaHHUIO, CEYEHME IIapa, IUIOCKOCTh, Kacaromasicsi cdepbl, LUINHApa,
KOHYCa; YMEHHUE CTPOUTh CEYEHHE MHOIOTPaHHMKA, N300pakaTb MHOTOTPAHHUKH, (PUTYpbl U MOBEPXHOCTU BpALICHUS, UX
CeUeHMs, B TOM 4YHCJIE C MOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHHME HPHUMEHSTh CBOMCTBa T€OMETpUUYECKHX (Uryp,
CaMOCTOSITENIbHO (POPMYJIUPOBATh OINpPEAEICHUS HM3y4aeMbIX (QUIyp, BBIIBUraTh TUIOTE3bl O CBOICTBAaX W NpHU3HAKaX
reoMeTpruuecKux (Gpuryp, 000CHOBBIBATh WJIM ONPOBEPraTh MX; yMEHHE MPOBOJUTH KIACCUPHUKAILMIO (PUTYp MO pa3IUuHBIM
IIpU3HAKaM, BBIIIOJIHATh HEOOXOMMBbIE JOMOJIHUTENbHbIE TOCTPOCHUS
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YMeHHe OonepupoBaTh NMOHATHUAMU: ABHUKEHUE B MPOCTPAHCTBE, NAPAJUIEIBHBIM IEPEHOC, CUMMETpPUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHe MOAOOMs, MOAOOHBIE (GUIyphl; YMEHHE paclo3HaBaTh paBHbIE M MOJO0HBIE
burypsl, B TOM 4HcCj€ B IPUPOJE, HUCKYCCTBE, apXUTEKTYpE; HCIOIb30BaTh N'€OMETPUUYECKUE OTHOIICHUSI NPU pPEUICHUH
3aJa4; HaXOJUTh T€OMETPUUYECKHE BENMYMHBI (JUIMHA, Yroj, IUIOMAab, 00bEM) MPU pEIIeHUH 337a4 U3 APYIHX Y4eOHBIX
MPEeIMETOB U W3 PEabHOM >KU3HH; YMEHHE BBIYUCIATH T€OMETPUUYECKHE BEIMYMHBI (JJIMHA, Yrojl, IUIOUIaib, OOBEM,
IUIOIAJb MOBEPXHOCTH), HCIIONIB3YSl M3yuyeHHbIE (POPMYIBI M METOABI, B TOM YHCIE: IUIOMIAAb MOBEPXHOCTH MUPaAMHUIbI,
NpU3MBI, KOHYCa, IWIMHApA, IUIOmaab cdepbl; 00bEM KyOa, MPSMOYTOJIBHOTO Mapajielienunesa, MUpaMUabl, MPU3MBI,
IJTMHJIPA, KOHYCA, 11apa; YMEHUE HaXOJIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (Uryp
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YMmenune OIICPHUPOBATH NOHATUAMM: IPAMOYT'OJIbHAA CUCTEMA KOOPAHWHAT, BEKTOP, KOOPAWHATBI TOUYKHW, KOOPAWHATEI BEKTOPA,




Kox nposBepsiemoro
TpedoBaHus

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero o0mero odopa3oBanus

CyMMa BEKTOpOB, IIPOU3BEIECHIE BEKTOPA HA YUCIIO, PA3JI0KEHHUE BEKTOPA 110 0a3KCy, CKAIIPHOE IPOU3BEACHUE, BEKTOPHOE
IIPOU3BENICHUE, YroJl MEXAY BEKTOPAMM; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOX U1 PELICHHS
TreOMETPUYECKUX 3aJ1a4 U 3a/1a4 JPYTruX yueOHbIX IPEAMETOB
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YmMmenue BBI6I/IpaTI) HO,HXO,I[S[H_II/II‘/'I MCTOH JId PCIICHHA 3aJadd; INOHHMMAHHME 3HAYUMMOCTH MAaTE€MaTUKW B M3YUCHUHU
IMPpUPOAHBIX U O6HICCTBCHHI)IX MpouccCCcoB U ﬂBHCHHfI; YMCHUEC paCrio3HaBaTh IMPOABJICHHUC 3aKOHOB MAaTCMAaTUKH B UCKYCCTBC,
YMCHUC ITPUBOAUTH IPUMEPBI MATCMATHUYCCKUX OTKpBITI/Iﬁ pOCCHfICKOfI n MHpOBOﬁ MaTeMaTH4YeCKOM HAayKHN

7. TEPEYEHb DJIEMEHTOB COAEP)KAHUSL, IPOBEPSAEMBIX HA EI'D 11O MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Umcna v BBIYUCICHUS
1.1 Hatypanbhble u niensie uncina. [Ipu3Haku JeTUMOCTH HEIbIX YUCel
1.2 Parnmonanbabie uncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOH, MPOIICHTHI, 0ECKOHEYHBIE IEPUOIUIECKUE TPOOH
1.3 Apudmernueckuii KOpeHb HaTypajJbHOU cTeneHH. JIeHcTBHS ¢ apupMETHUECKUMHI KOPHSIMHU HATypaJIbHOW CTETIEHH
1.4 CreneHsb ¢ 1enbIM rnokaszarenaeM. CTeneHb ¢ palMoHaIbHBIM MoKa3areneM. CBOWCTBA CTENCHU
1.5 CuHyC, KOCHHYC M TAHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMEeHTa
1.6 Jlorapudm uncna. JlecsTHuHble ¥ HATYpaJbHbIE JOrapH(pMbI
17 JlelicTBUTEbHBIE YHCIIA. ApI/I(bMCTI/ILECKI/IGi orepanuu ¢ JACUCTBUTEIBHBIMUA 4YuciaMu. [TpuOnmkE€HHBIE BBIYHMCICHUS, MPaBHUIa OKPYTJICHHS,
NPUKUKA U OLIEHKA Pe3yabTaTa BEIYUCICHUN
1.8 [IpeoOpa3oBaHue BbIpaKeHUI
1.9 KoMmIuiekcHble uncia
2 YpaBHEHMsI 1 HEPABEHCTBA
2.1 Lenble u 1poOGHO-palMOHATIbHbBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpHUroHOMETPUYECKHE YPAaBHEHUS
2.4 ITokazarenbHble U TorapupMHUUECKUe YpaBHEHHS
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2.5 [lenbie u poOHO-pallMOHATbHBIE HEPABEHCTBA
2.6 WppanuonanbHble HEpaBeHCTBA
2.7 ITokazarenbHbIe 1 JorapuMUIECKUE HEPAaBEHCTBA
2.8 TpuroHomeTpuyeckre HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYIIHOCTH YPaBHEHHUI 1 HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CHUCTEMBI C TapaMeTpaMu
2.11 Martpuia CUCTeMbI JTUHEHHBIX ypaBHeHHH. ONpeaeauTeslb MaTPHULIbI
3 DyHKIMK U rpaduku
31 OynHkims, crnocodsl 3amnanus ¢yHkuuu. I'paduk ¢yHkunu. B3anmHo oOpatnble QyHkiuu. YérHble n HeuéTHble (yHkuuu. Ilepmonuueckue
byHKIMH
39 OOnacTb ompeneneHus M MHOXecTBO 3HadeHHH QyHkumu. Hymu ¢dynkiuu. ITpoMexyTku 3HAKOMOCTOSIHCTBA. [IpoMexyTKM MOHOTOHHOCTH
dyHximu. Makcumymbl 1 MUHUMYMBI GyHkunu. Haubosnbliiee 1 HanMeHbliee 3HaueHne (GYHKIMU Ha IPOMEKYTKE
3.3 CreneHHasi QyHKIMSI ¢ HATYpaJIbHBIM U LIeJIbIM nokazaTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpauk KOpHs N-Oi CTENeHU
3.4 Tpuronomerpuueckue GyHKIMU, X CBONCTBA U Tpaduku
3.5 ITokasartenbHas u jorapupmudeckast pyHKINH, UX CBOMCTBA U rpaduKH
3.6 Touku paspbiBa. AcuMnToTh rpadukoB GyHKui. CBoMicTBa (QYHKIMI, HEIPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CITOCOOBI 3aaHNs ITOCIEI0BATEILHOCTEH
3.8 Apudmernueckasi 1 reoMeTpudeckas nporpeccuu. @opmyia CI0KHBIX TPOIIEHTOB
4 Hauayia MaTeMaTH4eCKOro aHain3a
4.1 ITpousBoaHast pyHkiuu. IIpon3BogHbIE HIEMEHTAPHBIX (PYHKIHUHI
492 [TpumeHeHne Npou3BOAHOM K HcCiIe0BaHUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTpeMyMbl. Haxoskaenne HanbobIIero 1 HAaMMEeHbIIETro 3HaUYeHHs
(YHKIIMH Ha OTpe3Ke
4.3 [TepBoobOpasnas. MuTerpan
S MHoxecTBa 1 JJOTHKa
5.1 MHoxecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U CTaTUCTHKA
6.1 OnucarenpHasi CTATUCTHKA
6.2 BeposiTHOCTB
6.3 KomOuHnaropuka
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7 I'eomerpust
7.1 Durypsl Ha MIOCKOCTH
7.2 [TpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v NOBEPXHOCTH BpalleHUs
7.5 KoopauHath! 1 BEKTOPHI




