MUHUCTEPCTBO NMPOCBEMEHUSI POCCUNCKON ®EAEPALIUN

Munucreperso obpaszosanus CBepaioBeKoii obacTy

JlenapramMenrta 00pa3oBaHua AAMHHHCTPALMN rOpoaa Exarepun0Oypra

PACCMOTPEHO

Kadexnpoit yunurenen

MaTeMaTHKH '
/ . /
Nuwore']
.- f
3as. kadepoii JLI, Minekosa

[Tpotokon Nel oT «26»
aprycra 2025 r.

MAQOY COII Ne 175

COI'JTACOBAHO

Ha 3aceaaHun
[1e1aroru4yecKoro coBera

sam. aupekropa I[1.C.
[Tonomapesa
[Iporokoi Nel ot «26»
aprycra 2025 r.

ok 0 B Mannaesa
[pukas Ne 212 o1 «26»
aprycra 2025r.

PABOYAS ITPOI'PAMMA
(1D 7530581)

yaeGHoro npeamera «Aredpa H HAYAIA MATEMATHYECKOT0 AHAIH3A,

YraybaeHHblii ypoBeHb»

11 obyuatormxcest 10 — 11 kiraccos

Exarepunoypr 2025



INOACHUTEJIBHAS 3AIINCKA

VYyeOHblli Kypc «Anredpa ¥ Havania MaTeMaTHYECKOrO aHaiu3a» SBISETCA
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MOCKOJIbKY, C OAHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyUEHHUsI BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpoHbI, (hopMUpYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKu, KoTopas (QOpMYyJIHUpPYEeT CBOH
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VY4eOHblil Kypc anreOpbl U HayaJl MAaTeMaTHYECKOIO aHaliM3a 3aKJIaJbIBAET
OCHOBY /I YCIEIIHOIO OBJAJACHMUS 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUN Pa3BUTH YKOHOMUKH M OOIIECTBEHHON JKU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHsS U B
IIOBCETHEBHOM KM3HU. B TO ke Bpems oBlajeHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTUMHU KOHCTPYKLMSIMHU anreOpbl M MaTeMaTUYecKOoro aHajlu3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKIEHUS C IOMOIIBI MHAYKIMU M PacCykKIaTh JEIYKTUBHO, MCIOJb30BATh
0000IlIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIJICHUE.

B xone m3ydenust yuyeOHOro kypca «Anredpa U Hayajga MareMaTHYeCKOro
aHanM3a» OOydYarolIMecsl MOJY4YaroT HOBBIM OMBIT PElleHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMaTUUYECKUX MOJIEIEN peajbHbIX CUTYALM,
UHTEPIPETAalMy  TIOJYYEHHBIX  PEIICHHWH, 3HAKOMATCA €  IPUMEpaMHu
MaTeMaTHUYeCKNX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITHSMU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J1a1aeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIUAJIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4Yepe3 creuupuky ydyeOHOH
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oO0ydeHus anreOpe M HayajgaM MaTeMaTHYECKOro
aHaJIu3a JISKUT ACSITeTbHOCTHBIM MPUHIUI 00y4EHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4YE€CKOro
aHaJINM3a» BBIIEJEHBI CIECAYIOIIUE COAECPKATENbHO-METOANYECKUE TUHUN: «YHucna
U BBIUUCTICHUS», « DYHKIIMU U rpadukm», «YpaBHEHUS U HEpaBEeHCTBay, «Havama
MaTEeMaTUYeCKoro aHanuza», «MHoOkecTBa U JIOTMKa». Bce 0OCHOBHBIE



COZEPKATEIIbHO-METOAMUECKNE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpeIHEro oOIero oopa3zoBaHMs, €CTECTBEHHO IOIOJHSSA
Apyr Apyra U MOCTENEHHO HACHIIIAsSCh HOBBIMU TEMaMHU W pasnenamu. J(aHHBIHI
y4eOHBI KypC SBIISIETCS WHTErPAaTUBHBIM, IIOCKOJBKY OOBEOUHSET B cede
COZIEpKaHNe HECKONbKUX MaTeMaTWYeCKUX NUCHUIUIMNH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaiu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecs OBJaAEBalOT BcE Ooiee
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MATEMaTHYECKYl0 MOJIelb peabHOU
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUs] CaMOCTOATENHHO C(HOPMYITUPOBAHHON MAaTeMaTUYECKOM 3a/1a4yu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConeprxarenbHo-MeToauueckass JUHUS «Hucna U BBIYUCICHUSD 3aBEPLIAET
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOIO 0011ero oOpa3oBanus. Ha ypoBHe cpeqHero ooiiero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOS MCMOJIB30BAHHUE PA3IAYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUSA, OIEHUBATh YHUCIIOBBIC BBIPAKEHUs, pabOTaTh ¢ MaTeMAaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My crenu(puyecKkue 3aJaud M OIepaluu: JeJeHHE Halleo,
OTIEPHPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
pallMOHAIBHBIX U MPPALMOHANBHBIX YHCel, apu(pMETHUECKHE OINEpalliu, a TaKxKe
U3BJIEUECHUE KOPHS HATypalbHON CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YMCEI.
bnaronapsi mocregoBaTelbHOMY pPACIIMPEHHUIO Kpyra HCIOJIb3YEeMBIX YHCET H
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUS Pa3IuuHbIX 3a7a4
(GopmMupyeTCsl MPEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIEIeH pealbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKPETHU3aLIHSL.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pEANM3YyeTCs Ha MPOTSHKEHUH BCETO
o0y4yeHUs Ha YypOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aromiyecs OBJQJACBAIOT PA3NIWYHBIMH METOJaMU  PEIICHHS
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCCIIeIOBaHUN (YHKIMI ¢ TIOMOILBIO MMPOM3BOAHOM, NMPU PEIICHUH MPUKIAJIHBIX



3a/la4y M 3a/1a4 Ha HaXOXJIeHHEe HauOOJbIINX U HAUMMEHBIIUX 3HAYCHUN (PYHKIIUH.
JlaHHasi cozeprkaTenbHas JIMHUS BKIIOYaeT B ce0s Takxke (pOPMUPOBAHUE YMEHHIM
BBIMIOJHATE  pacuy€rbl 1o  (opmylaM, MpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPAMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKCHUMH,
COJIEp)KAIIMX CTENEeHH U Jjorapudmbel. brarogaps u3y4eHHIO anredGpanyecKkoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEe  pa3BUTHE  ANTOPUTMHYECKOIO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHui, paboTbl C  CHUMBOJBHBIMHU  (OopMaMu,  MpPeICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npenjaraetr 3((EeKTUBHbIE HWHCTPYMEHTHI Ui pEHICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxatenbHo-MeToanueckass JuHUg «DyHKuMM W rpadukm» TECHO
MEpeIIeTaeTCs € JPYTMMH JIMHUSMHU Yy4€0HOrO Kypca, IMOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCJIEN0BATENBHOCTh U3YUEHUs MaTtepuana. M3yueHue CTeneHHOM,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
1 TpaUKOB, MCIOJIB30BAaHUE (PYHKIMI NI pelieHus 3a7ad U3 APYrux y4eOHbIX
IPEIMETOB U PEATBHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M,
TaKk U C PELICHHEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMUPOBAHUIO YMEHHUS BbIpaxkaTb (POpMYIaMH 3aBUCHUMOCTU MEXIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJYyYEHHbIE (PYHKIUHU, CTPOUTHh HX
rpaduxu. Matepuan 3Tol coaepKaTelbHONW JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuyHOM (opMe: aHaIUTHYECKOW, rpaduyeckod u ciioBecHOW. Ero umsydenwue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTUYeCKHUX, TaK W MPUKIAJHBIX 33124,
JOCTYITHBIX OOYYaIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOWTH
rpaduKd CIOXKHBIX (YHKUUN, OMpEAENsATh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHHUsI TpoueccoB. JlaHHas copepaTeiabHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTE€MaTUYECKHX MOJENEN peallbHbIX CUTYAalHi,
IO3BOJIIET HAXOAUTh HAWJy4lllee pEIICHWE B IPUKIAJAHBIX, B TOM YHUCIE
COLIMATTbHO-PKOHOMHMYECKHX, 3aJjayaX. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4eCKOTro
aHayM3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (OpMaTbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUIEHUSA, (DOPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B Hayke, TEXHUKe W HcKyccTBe. OOydarouiuecss y3HaIoT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTUS MaTEMaTHUKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepxaTenpbHO-METOANYECKasT TUHUS «MHOKECTBA U JIOTHKA» BKIIOUYACT B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHO>KECTBCHHBIC TTPEICTABICHIS TIPOHU3BIBAIOT BECh KYPC MKOJBbHONW MaTeMaTUKH
U TIpenjiaraloT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIMI BCE Pa3aeiibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JTUCIUIUIMHBL W WX TPWIOKCHUS B eIWHOE 1enoe. IloaTomMy BakHO naTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMCHHOW MaTEMaTHUKH M HCIIOJNB30BaTh €T0 ISl BBIPAYKCHUS CBOMX MBICIICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKOH JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'0 MOJCIMPOBAHUS, KOTOpBIE MPU3BAHbI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMS DTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTEMaTUYECKOTO aHaIW3a, WHTEPIPETAIIUU TOJYYCHHBIX pPE3yJIbTaToB. Takue
3aJlaHus BIUIETEHBI B KK/IBIN U3 Pa37Ie/iOB MIPOrpaMMBbl, MOCKOJIbKY BECh MaTepHall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pPCIICHWM  PEaTbHBIX  MPAKTHYCCKUX  3amad  oOydJaroniuecs  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000maTh M KOHKPETHU3UPOBATh  IPOOJIEMY.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wusyuenue yueOHOro Kkypca «Anredpa M Hadaga MaTeMaTHYeCKOTo
aHaiam3a» otBojauTcs 268 vacos: B 10 kmacce — 136 yacoB (4 yaca B Henenmo), B 11
kimacce — 132 gaca (4 yaca B HEJENIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC APOOU, TMPOLICHTHI,
OeckOHEeuHble Mepuoauyeckue apoou. I[lpumenenue apoOel U MPOLUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JEHCTBUTEIHHOTO YUCIIa U ero cBoicTBa. [IpuOmmkEéHHbIE BHIYMCIICHNUS, MTPaBHUIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenbp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTABIICHUS JaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CHHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsSI W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEHICHUS LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4YJieH ¢ ocrartkoM. Teopema be3y. MHorowieHsl ¢  LEJIbIMU
koadunmentamu. Teopema Buera.

[IpeoOpazoBaHusl YHUCIOBBIX BBIPAKEHUHN, COJIEPIKALUX CTEIEHU U KOPHH.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
VUPPaLMOHAJIbHBIX YPABHEHHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIbI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Ormpenenurens MaTpulbl 2X2, €ro T€OMETPUYECKH CMBICI H
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTENS JUIsl PEICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
MOMOILBIO MaTPUILl U OIPEAEITUTEIEH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

Oynkuusa, crnocodbl 3amanus ¢GyHKuU. B3aumHO oOpaTHBIe (QYHKIHU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE M HeuéTHbIe GyHKIuH. [lepnoauueckue
¢yakuuu. IlpoMeXyTku MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapuKOB.

CrenenHas (GyHKUMS ¢ HATypaJbHBIM U LIEJbIM MOKa3areneM. E€ cBoiicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTEeJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TSl pEIICHUS] YPABHCHHM.

Tpuronomerpuyeckass OKPYKHOCTb, OIIPEAEIICHHE TPUTOHOMETPHUECKUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
['paduku peabHBIX 3aBUCHMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CIOCOOBI 3aJjaHusl IOCieqoBaTeNbHOCTEH. MeTton
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO YObIBAIOIIEH reoMeTpuyecKoit
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHbIE (QyHKIIMM W uX cBoMcTBAa. Touyku pa3pbiBa. ACHUMMOTOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
dbu3nUecKuil CMBICT IPOU3BOAHOMN. Y paBHEHUE KacaTeIbHON K rpaduKy OYHKIIHH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yuciaa v BIYUCIEHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o Moay:nro, anroputMa EBkiuaa juist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble uucna. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau N-0M creneHu M3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa H COBOKYNIHOCTb YPAaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3ajad M 3ajjad M3 pasiIMyYHbIX 00JIacTell HAayKM U peaslbHOM
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckne mMeTonbl pelieHUs YpaBHEHHUM M HepaBeHCTB. | 'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTteMaTH4eCKOro aHajiu3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMmbl.  Haxoxzaenue  HauOosblllero W HAUMEHBIIETO  3HAYCHUH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKJIAJHBIX 3aJadax, Uil OINpPEACNICHHs CKOPOCTM M YCKOPEHHs Ipouecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Brruucnenue
omnpeaenéHHoro nurerpana mo gopmyne Herotona-JleliOnura.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJIEJIMPOBAaHUE pealbHBIX TMPOLECCOB € MOMOUIbI0 AuddepeHInamIbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUHA 00YUaIOMErocs Kak akTUBHOTO H
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSAM POCCUMCKUX MATEMATUKOB M POCCUMCKOM MATEMaTUYE€CKON IIKOJIBbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TOBEJEHUSI, CBI3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/lay, PELICHUN, pacCyKIeHUN, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 310pOBOro U 6e30macHoro o0pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYHdy, OCO3HAaHWE LIEHHOCTU TPYIOdIOOMs, HHTEpEC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MAaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAJIbHO-3KOHOMHMYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpYXarouiel cpepl, IUIAHWHPOBAHWE ITOCTYIIKOB M OLEHKM HUX BO3MOYKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTHUYeCKOM HAyKH Kak cQepbl YeJOBEYECKOW JESITeIbHOCTH, ITAIloB €€
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpeZieNIeHHs] OHATHUM, YCTaHABIMBATh CYIIECTBEHHBIN NMPHU3HAK KiIaccu(UKaIuy,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIEC, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€AYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIFOUEHUH 10 aHAJTIOTUU;

IIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpATh crmoco0 pereHus: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHUBOpPEYHE,  MpodIiEeMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBJICHUSIMH, TIPOIIECCaMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
OPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MTOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BbIIBUTAThH
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JIJIs pEUICHUS 3a7a4H;

BEIOMpATh WH()OPMAITHIO U3 NCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3TUYHBIX BHUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHbIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBIE YyHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

Oo0menue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU H
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAY pelIeHUs 3aJlauu,
KOMMEHTHUPOBATH MOJTYYECHHBIA PE3YyIIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJISATh CBOM CYXKJECHHUSA C CYXICHUSIMH APYTHMX YYaCTHHUKOB
yajora, OOHapy)KUBaTh Pa3IMYUE M CXOJCTBO MO3HUIIUHA, B KOPPEKTHOU (dopme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
IIPEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryiasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA



Camoopranuszanus:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMy CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa pelieHus
MaTeMaTHYECKOM 3aJ1auH;

MIPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MPH PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1IeJIU U YCIOBUIM, OOBSICHATH MPUUYUHBI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TpU pelIleHWd YYeOHbIX 3a/ay, NPUHUMATh IeJIb COBMECTHOM
JESITETbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBI» ¥ HWHBIE), BBIIOJHATH CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aHMOJIEHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenms B 10 kjacce OOyJarOIIMIiCS TMOIYYUT CIICAYIOIIHEC
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYECKOrO aHAIIN3a:

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh TMOHSTUSMH: pallMOHATBHOE YHCIIO, OECKOHEYHas
nepuoauyueckas JIpoOb, TMPOLEHTHI, HPpAMOHATIBHOE YMCJIO, MHOXECTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHOM KU3HU,

MIPUMEHSITh TPUOIMKEHHBIC BEIYUCIICHUS, TIPABUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJHO ONEpUpOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHTEHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIJIOBOT'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIBHBIC YPAaBHEHMS U YPaBHEHUS -CIEACTBUS, PABHOCUIIbHBIC HEPAaBEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C IedbiMH Ko3(h(ULUHMEHTaMH, KOPHM MHOTOWIEHA, NPUMEHATH
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeAenuTens 2 X 2 Juisl BBIYMCIECHHS €ro 3HA4eHUS,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
MHTEPIPETUPOBATH MOJyYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI AJIs IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDQKEHHUS, YpaBHEHMs, HEPAaBEHCTBAa II0 YCIOBUIO 3a/aud, HCCIEI0BATh
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, rpaduk QyHKIUH,
BBITOJIHATD 3JIEMEHTapHbIE MpeoOpazoBaHus rpadukoB G yHKIIHI;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckre QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMyMbI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIMU C HaTypajJbHbIM M IEJIbIM
nokasaresieM, rpa@uk KOpHsS N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJTHO OMNEpUpOBATh MOHATUSAMU: TOKa3aTeibHas M JorapudMuyeckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (DyHKOMA JUIsl  HUCCIACAOBAHUS TPOIECCOB M
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeTnyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOIHO ONEPUPOBATH MOHITUSAMU: MOCIEI0BATEIBHOCTD, CTIOCOOBI 3a1aHUS
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MIOHUMAaTh OCHOBBI 3apOXKJCHHMS MATEMATHYECKOrO0 aHajlM3a KakK aHaiu3a
OECKOHEYHO MaJIBIX;

CBOOOTHO OMEpUPOBATHh MOHITHSIMHU: HEMpPEpbIBHbIC (YHKIUU, TOYKH
pa3psiBa rpadvka GyHKIIMH, aCUMIITOTHI Ipaduka GyHKINH;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
dbyHKIMHU, KacaTenbHas K rpaduky QyHKINY;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
pelIeHHs 3a1ay.

MHoxecTBa U JIOTMKA:

CBOOOJHO  OMEpUPOBATH  TMOHATHUSMHU:  MHOXKECTBO,  ONEpalu  HaJ
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTUYECKOro OOBEKTA, JI0Ka3aTeIbCTBO, PABHOCUIIbHBIE
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yucna 1 BHIYMCICHUS:

CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATypaJbHBIX M IIEJBIX YHCEN, HUCIOJIb30BATh MPU3HAKU ACTUMOCTU
nenbix yucen, HOJ u HOK HarypanbHBIX YKcen AJis pelleHus 3a/1ay, MPUMEHSTh
anroput™m EBknmaa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOZHO OINEpPUPOBATh MOHATUSMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCla B alreOpanyeckon u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHEeHUS] M1 HEPABEHCTBA!



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OINEPUPOBaTH IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA, HAXOINUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHSATH IpapuuecKrue METOABI I PEIICHHs] YPABHEHUI U HEPABEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUWEM ammnapara anreopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpoUTh TpapuKd KOMHO3MIMH (YHKIUH C TOMOILBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTpOUTHh TE€OMETpUUYECKHe oOo0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOPJIAMHATHOW IUIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIUPOBAHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIydIlEro peleHus B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTpEENICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro (opMysinol Wiu
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMAaTUYECKOM MOJCIUPOBAHUN Ha TMPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BoIpa)KeHUS U 99 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepeiBabie ¢pynkuuu. [IponssogHas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 5 0




11 KUIACC

KounuecrBo yacoB IeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBare/ibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue GyHKIUH C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14
Tpuronomerpuueckue HepaBeHCTBA
4 WppannonanbHbIe, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HEpaBEHCTBA
KommnnekcHblie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 12 1
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 5 0




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara uu(ppoBbIE
Tema ypoka KonTpoasbnbie | IlpakTudeckue
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
1 MHOXeCTBO, OIlepaIiy HaJl MHO)KECTBAMHU 1
M UX CBOMCTBA 02.09.2025
2 narpaMMmesl Ditinepa-Benna 1
Huarp P 03.09.2025
[IpumeHeHne TeoOpeTHKO-MHOXECTBEHHOT 0
3 1
amnmapata JUisl peleHus 3a/1a4 04.09.2025
Pammonansuseie yncina. OOBIKHOBEHHEIE U
4 JIECATUYHBIE IPOOHU, MPOLICHTEHI, 1
pobH, TIp 05.09.2025
OECKOHEUHBIE TIEPUOUIECKUE JPOOH
Paumonansubie unciia. OOBIKHOBEHHBIE U
5 eCATUYHBIE POOH, IPOIEHTHL, 1
A APODH, HIpont 09.09.2025
OeCKOHEUHbIE TEPUOUYECKUE IPOOH
[Tpumenenue apoOei u MPOIEHTOB IS
6 1
pEIICHHS TPUKIIATHBIX 337129 10.09.2025
7 Bxonnas xoHTpoJIbHAA padoTa 1 1
)i p p 11.09.2025
JlelicTBUTENbHBIE YKciia. PaluoHaIbHEIE U
8 1
WppalvoHaIbHbIC YUCIIA 12.09.2025
9 ApudmeTrueckue oneparuu ¢ 1
NEeHCTBUTEILHBIMHA YK CIIAMH 16.09.2025
10 Mopnynb 1eCTBUTEIBHOT O YUCHA U €r0 1




CBOMCTBA

17.09.2025

11

[TpuOmmKEHHBIC BBIYUCICHUS, TIPABUIIA
OKpYTJICHHUS], MPUKHU]IKA U OI[€HKa
pe3yJibTaTa BIYUCICHUN

18.09.2025

12

OCHOBHBIE METOABI PELIEHUS LIENIBIX U
JIpOOHO-PAallMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

19.09.2025

13

OCHOBHBIE METO/IbI PEIICHUS [ETIBIX U
JIpOoOHO-pallMOHANIBHBIX YpaBHEHHH U
HEPaBEHCTB

23.09.2025

14

OCHOBHBIE METO/IbI PELICHUS LIETbIX U
JIpOoOHO-palliOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB

24.09.2025

15

MHoro4seHsl OT OJHOW MEPEMEHHOM .
Jlenenue MHOro4YjeHa Ha MHOT'O4JI€H C
octatkoM. Teopema besy

25.09.2025

16

MHOTO4JICHBI C IENBIMU KO3 PHUITUESHTaAMHU.

Teopema Buera

26.09.2025

17

Pemenune cucrem TMHENHBIX YPaBHEHUI

30.09.2025

18

Pemenue cucrem JIMHEHHBIX ypaBHEHHUU

01.10.2025

19

Marpuia cucTeMbl JUHEUHBIX YPAaBHEHUN.
OnpenenuTesib MaTpULIbl 2X2, €ro
FeOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAUYCHUS

02.10.2025

20

Onpenenurens MaTpULbI 2X2, €ro
reOMETPUYECKUN CMBICI U CBOMCTBA;

03.10.2025




BBIYHCIICHUC €I'0 3HAUYCHUA

[IpuMeHnenue onpenenuTens 1 peleHus

21 CUCTEMBI JIMHEWHBIX YPaBHEHUI 07.10.2025
99 Pemenne nmpukiIagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YpaBHEHUN 08.10.2025
93 Pemrenre mpukiaHbIX 3a/1a4 ¢ TTOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPaBHEHUI 09.10.2025
24 PanronanpHbIe ypaBHEHUS U HEPABEHCTBA.
CucreMbl TMHEHHBIX ypaBHEHUIN 10.10.2025
@OyHK1UsA, CIOCOO0HI 3a1aHNs (PYHKITUH.
25 B3aumno o0paTHBIE PYHKLIUU.
KOMHO3I/ILII/I}II) (i)yHKLlI(/iI)IZI] ) 14.10.2025
26 I'padux pyHKIIMU. DIeMeHTapHbIE
npeoOpazoBaHus rpaukoB GyHKIUI 15.10.2025
OO6nacTh onpeaeeHus U MHOKECTBO
27 3HaueHud pynkuuu. Hymm ¢pyHkuu.
HpOMC)Ky;II)(ZI 3Hua1< Hoc};o;IH(léZBau 16.10.2025
YétHbple 1 HEUETHBIC (DYHKITHH.
28 [Tepunomnueckue Gynkuu. [IpoMmexyTku
MOII{)OTE)IHHOCTI/I @(f’IZKLIEI/I ’ g 17.10.2025
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
29 Haubonbiiee u HauMeHblIee 3HAYCHHE
(YHKIMM Ha IPOMEKYTKE 21.10.2025
30 Jlunelinas, kBagpaTuyHas U JpoOHO-
nuHelHas GpyHKUuu 22.10.2025
31 DJIieMEHTapHOE UCCIIEA0BAaHUE U
MOCTPOCHUE TPAPUKOB ITUX (DYHKIIHIA 23.10.2025
32 Konrtponenas pabora 3a 1 uetBepTh




24.10.2025

CrerneHsb ¢ LeJIBIM MOKa3aTeneM. bunom

33 HrroTtona 05.11.2025
34 CreneHp ¢ 1eNBIM TOKa3aTeneM. buaoM
HrroToHa 06.11.2025
CreneHHast pyHKIHS ¢ HATYPAJIbHBIM U
35 . Eé 7
LeNbIM MoKa3ateneM. E€ cBoiicTBa u 07.11.2025
rpadux
36 Crenennas ¢pynkuus. E€ cBoiicTa u
rpaduk 11.11.2025
37 ApudmeTrueckuil KOpeHb HATypaIbHOM
CTETEeHU U ero CBOWCTBA 12.11.2025
38 ApudmeTrueckuil KOpeHb HaTypaIbHOI
CTENEHH U €ro CBOMCTBA 13.11.2025
[TpeoOpazoBaHuUs YKCIOBBIX BRIPAKEHUH,
39
COJIEPIKAIUX CTETIEHU U KOPHU 14.11.2025
[IpeoOGpa3oBaHUs YU CITOBBIX BHIPAKCHHIM,
40
COJIEPIKAIUX CTETIEHU U KOPHHU 18.11.2025
[TpeoOpazoBaHUs YHMCIOBBIX BRIPAKEHUH,
41
coJepKaIIuX CTENEeHN U KOPHU 19.11.2025
Wppanronanbablie ypaBHeHUS. OCHOBHBIE
42
METOJIBI p?H_IGHI/ISI U PPaAIMOHAIEHBIX 90.11.2025
ypaBHEHU U
Wppanronanbabie ypaBHeHUS. OCHOBHBIE
43
METOJIbI ptzmeHI/m M ppaIlMOHALHBIX 91.11.2025
ypaBHEHUI
HppannoHansHele ypaBHeHUs. OCHOBHBIE
44
METO/bl PEIICHUS UPPALTMOHATIBHBIX 25.11.2025




YpaBHEHHI

PaBHOCHIIBHBIE TIEPEXO/BI B PEILIEHUU

45 MppalOHAJIbHBIX YPaBHEHUI 26.11.2025
46 PaBHOCHIIEHBIE TIEPEXO/IBI B PEHICHUN

MppallOHAJbHBIX YpaBHEHUI 27.11.2025
47 PaBHOCHIIbHBIC TIEPEXO/IBI B PEIICHUN

MppallOHAJIbHBIX YPaBHEHUI 28.11.2025
48 PaBHOCHIIBHBIEC TIEPEXO/BI B PEIICHUN

MppaloHaIbHbIX YPaBHEHUN 02.12.2025

CpoticTBa 1 rpaduk KOpHS N-OM CTEICHU
49 KakK (yHKIIUH OOpaTHOM CTEMEHH C 03.12.2025

HATypaJIbHBIM [TOKa3aTeaeM

CaoiicTBa u rpaduk KOpHS N-0if cTerneHn
50 Kak (yHKIMH OOpaTHOM CTENEHHU ¢ 04.12.2025

HaTypaJbHBIM MTOKa3aTeIeM
51 CaoiicTBa 1 rpaduK KOpHs N-0i CTENeHH.

WppanyoHanbHble ypaBHEHUS 05.12.2025
59 CrerneHb ¢ pallMOHAJIBLHBIM ITOKAa3aTeNIeM U

e€ cBoliCcTBa 09.12.2025
53 CrerneHb ¢ palliOHAJIBHBIM ITOKa3aTeNIeM U

e€ cBoiicTBa 10.12.2025
54 CrerneHb ¢ palliOHAJIBHBIM ITOKAa3aTeNIEM U

e€ cBoiicTBa 11.12.2025
55 [TokasarenbHast GyHKIMS, €€ CBOMCTBA U

rpadux 12.12.2025
56 Ucnons3oBanue rpa:l)HKa byHKIAM 715

pelIeHus ypaBHEHUI 16.12.2025
o7 Hcnonp3oBanue rpaduka GyHKIUH IS




pEILIEHNs] YpaBHEHUU

17.12.2025

[Toka3arenbHble ypaBHeHUsI. OCHOBHBIE

58 METOJIBI p?HIeHI/ISI [OKa3aTeIbHBIX 18.12.2025

ypaBHEHU I

[Toka3aTenbHble ypaBHeHHs. O CHOBHBIC
59 METOJIBI p?H_ICHI/IH MOKAa3aTeIbHBIX 19.12.2025

ypaBHEHUI

[Toka3aTenbHble ypaBHeHHs. O CHOBHBIE
60 METO/IbI pev:meHI/m MOKa3aTeIbHBIX 9312 2025

ypaBHEHUI
61 KontposnpHas pabota 3a 2 4eTBepTh 94,12 2025
62 Jlorapudwm urcna. CoiicTBa orapudma 95 12 2025
63 Jlorapudwm uncna. CoiicTBa norapudma 96.12.2025
64 Jlorapudm uncna. CBoiicTBa norapudma 30.12.2025
65

JlecsTuuHble M HATYpaJIbHBIE JOrapu YMbI 13.01.2026
66 JlecaTHYHBIC U HATYpATBHBIC JIOTapH PMBI 14.01.2026
67 [IpeobpazoBanre BEIpaKEHHUI,

coaepKaIuXx Jorapumol 15.01.2026
68 [IpeobpazoBaHre BEIPAXKCHHUI,

coJiepyKalInX Jorapugmbl 16.01.2026
69 [TpeoOpazoBaHue BeIpaKeHUH,

coJiep KaIuX Jorapugmbl 20.01.2026




Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa

70 U rpaduk 21.01.2026
71 Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa

U rpadux 22.01.2026
79 Wcnonb3oBanue rpaibmca GYHKIUH TS

pelleHus] ypaBHEHUI 23.01.2026
73 Ucnons3oBanue Fpaii)I/IKa byHKIHAM IS

pelIeHHs] YpaBHEHUM 27.01.2026

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
74 METO/IbI p?H_IeHI/ISI J0rapu(pMUYEcKuX 98.01.2026

ypaBHEHUI

Jlorapudmuyeckue ypaBHeHUs. OCHOBHbIE
75 METO/IbI ptzmeHI/m aorapupMUYECKUX 99.01.2026

ypaBHEHUI

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
76 METO/Ibl PEIIEHHUs JIOTapU (PMHUUECKUX

ypaBIi(eHEI?'I pric 30.01.2026
77 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN

Jorapu(pMUYECKUX ypaBHEHUN 03.02.2026
78 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN

Jorapu(pMUYECKUX ypaBHEHUN 04.02.2026
79 Jlorapudmuueckass GyHKIIHS.

Jlorapudmuueckne ypaBHeHuUs" 05.02.2026
80 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC

YUCIIOBOTO apryMEHTa 06.02.2026
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC

YHCIIOBOIO apryMeHTa 10.02.2026
82 ApKCHHYC, apKKOCHHYC M apKTaHT€HC




YUCIIOBOTO apryMeHTa

11.02.2026

ApKCUHYC, apKKOCHHYC M apKTaHT€HC

83
YHUCIIOBOTO apryMeHTa 12.02.2026
TpuroHomerpuueckasi OKpy>KHOCTb,
84 onpe;[enueHHe TPUTOHOMETPUUYECKUX 13.02.2026
(bYHKIMI YMCITOBOTO apryMeHTa
TpuroHomerpudeckas OKpy>KHOCTb,
85 onpez[enveHHe TPUTOHOMETPHUECKUX 17.02.2026
(bYHKIMIA YU CIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPHYECKUE (HOPMYIIBI 18.02.2026
87 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITBI 10.02.2026
88 OCHOBHbIE TPUTOHOMETPHUYECKHE (HOPMYIIBI 90.02.2026
89 OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYIIBI 94.02.2026
90 [TpeoGpa3oBaHKe TPUTOHOMETPUUYECKHX
BBIPAKEHU I 25.02.2026
o1 [TpeoGpa3oBaHe TPUTOHOMETPHUECKIX
BBIPOKEHU I 26.02.2026
92 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BbIpaXKEHU I 27.02.2026
93 [TpeobpazoBaHuE TPUTOHOMETPUIECKHIX
BBIPOKECHU I 03.03.2026
4 P 7
9 eIIeHHE TPUTOHOMETPUICCKUX YPaBHEHHH 04.03.2026
95 Peuienrie TpUroHOMETpUUYECKUX YpPaBHEHUN




05.03.2026

p .
96 €IIEHNE TPUTOHOMETPUUECKUX ypaBHEHUI 06.03.2026
97 PerieHre TpUrOHOMETPUYECKUX YPaBHEHUN 10.03.2026
98 PerieHre TPUrOHOMETPUYECKUX YPABHEHUN 11.03.2026
99 Pemienne TpuroHOMeTpUYECKUX YPaBHEHHH 12.03.2026
100 Pemenue TpUroHOMETpUYECKUX ypaBHEHHU I
13.03.2026
101 KonTponbsHas pabora 3a 3 4eTBepTh 17.03.2026
[TocnenoBarenbHOCTH, CIOCOOBI 33 aHHSI
102 HOCJIG,Z[OBaTeJIBI-iOCTeI/I. Meron 18.03.2026
MaTEeMaTUYECKON WHIYKIIH
MOHOTOHHBIC U OTPAHUYCHHBIC
1 A
03 nocienoBaTenbHoCTH. McTopus aHanmm3a 19.03.2026
OECKOHEUHO MaJTbIX
104 Apudmernueckas mporpeccus 90.03.2026
105 r
€OMETpHYECKasi IPOrpeccust 31.03.2026
106 beckoHeuHO yObIBaIOIIask IeOMETPHUYECKAs
MIPOrPECCHst 01.04.2026
CymMma 6eckoHeuHO yObIBaromeit
107 .
F€OMETPUYECKON MPOrPECCUH 02.04.2026
108 JIuHEeWHBIN U SKCITOH CHITMATBHBIN POCT.




Uucno e. Dopmyiia CIOKHBIX IPOLIEHTOB

03.04.2026

JIMHENHbBIA U SKCIIOHEHITUAJIBHBIN POCT.

109 Uucno e. Dopmyia CIOKHBIX TPOLIEHTOB 07.04.2026
110 Hcnonp3oBaHuE NPOrpeccuu AJisl peleHus

peasbHBIX 3a7]a4 MPUKIATHOTO XapaKTepa 08.04.2026
111 ITocnenoBaTenbHOCTH U POTPECCUH 09.04.2026
112 HenpepbiBHbIE pyHKIIMM U UX CBOMCTBa 10.04.2026
113 Touka pa3pbiBa. ACUMIITOTHI rpaUKOB

GyHKIUN 14.04.2026
114 CaoiicTBa (pyHKIMN HENPEPHIBHBIX HA

OTpe3Ke 15.04.2026
115 CaoiicTBa QyHKIHI HEMPEPHIBHBIX HA

OTpe3Ke 16.04.2026
116 MeToza HHTEpBaJIOB AJIS PELIEHUS

HEpaBEHCTB 17.04.2026
117 MeTtoa nHTEpBaoB AJIS pELEHUS

HEpaBEHCTB 21.04.2026
118 MeToa UHTEpBAJIOB AJISl PEeLIEHUS

HEPaBEHCTB 22.04.2026
119 [TpumMeHeHue CBOWCTB HEMPEPHIBHBIX

GYHKIUN 1151 peleHus 3a1a4 23.04.2026
120 IIpumeHeHue CBOMCTB HENPEPBIBHBIX

GyHKUMNA 11 pelieHus 3a1aud 24.04.2026
121 [TepBas u BTOpas IpoOu3BOIHBIEC (HYHKIIUU 98.04.2026
122 Bcepoccuiickas npoBepouHas paboTta 1mo




MaTEMaTHKE

29.04.2026

Omnpenenenue, PU3NIECKUI U

123 T€OMETPUYECKHI CMBICT MPOU3BOIHON 30.04.2026
124 YpaBHEHUE KacaTeIbHOH K Tpaduky

GyHKIIUN 05.05.2026
125 VYpaBHEHHE KacaTeIbHOH K rpaduky

byHKIANA 06.05.2026
126 [Tpon3BoaHbBIE 37IeMEHTAPHBIX (DYHKITHIA 07.05.2026
127 [Tpou3BoaHBIC DJIEMEHTAPHBIX (QYHKIIUN 08.05.2026
128 [Tpon3BoaHAsE CyMMBI, IPOU3BEICHUS,

YaCTHOI'O ¥ KOMIIO3ULIUU (PYHKIIMA 12.05.2026
129 [Tpon3BoaHast CyMMBI, TPOU3BEICHUS,

YaCTHOT'O U KOMITO3HUITUU () YHKIIHH 13.05.2026
130 [Tpon3BoaHAsT CyMMBI, IPOU3BENCHUS,

YaCTHOTO ¥ KOMIIO3UIIUU (PYHKIIMIA 14.05.2026
131 [Tpon3BoaHAast CyMMBI, IPOU3BEIECHUS,

YaCTHOTO M KOMIIO3UITUU () yHKITUI 15.05.2026
132 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3AIIHS

3HaHuil: "YpaBHeHus" 19.05.2026
133 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3AIIHS

3HaHui: "OyHkIun" 20.05.2026
134 [ToBTOpeHue, 0600LIeHNE, CHCTEMATU3ALINS

3HAHUH 21.05.2026
135 [ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AIINS

3HaHUI 22.05.2026
136 [ToBTOpeHue, 0000IICHNE, CHCTEMAaTH3AITUS




3HAHUH

26.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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11 KUIACC

KounuecrBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero H3Yy4YCHUSA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
[TpuMeHeHnE MPOU3BOAHOM K HCCIIEIOBAHUIO
1 N 1
(yHKIIMN HAa MOHOTOHHOCTh ¥ DKCTPEMYMBI 02.09.2025
IIpumeHenne npoU3BOAHON K MCCIIENOBAaHUIO
2 . 1
(GyHKIUI HA MOHOTOHHOCTB U 3KCTPEMYMBI 03.09.2025
[IpumeneHne Nporu3BOAHOM K MCCIIEI0BAHUIO
3 . 1
(yHKIIMH HAa MOHOTOHHOCTh ¥ OKCTPEMYMBI 04.09.2025
[TpumeHeHne MPOU3BOAHOM K HCCIIEIOBAHUIO
4 . 1
(YyHKIMI HAa MOHOTOHHOCTb U 9KCTPEMYMBbI 05.09.2025
5 [IpumeHeHnEe MPOU3BOIHON K UCCIIEOBAHUIO 1
(GYyHKIMI Ha MOHOTOHHOCTb U 9KCTPEMYMBbI 09.09.2025
5 IIpumenenne npon3BOIHON K HUCCIIEAOBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI 10.09.2025
7 BxonHas koHTpOILHAS padboTa 1 1
P P 11.09.2025
Haxoxnenne HanOoIbIIero 1 HANMEHBIIIEr 0
8 3HA4YeHUsl HENPEePhIBHOW (pyHKIIMU HA 1
Pep by 12.09.2025
OTpe3Ke
HaxoxneHnne HanOonbIIero 1 HAUMEHbIIEro
9 3Ha4YeHUs HeNpephIBHOW (PyHKIMU HA 1
Pep by 16.09.2025
OTpe3Ke
Haxoxenne HanOoIbIIero 1 HaMMEHbIIIEro
10 . 1
3HauYeHUs HEeNpepbIBHOW (QyHKIIUU HA 17.09.2025




OTpe3Kke

11

Haxoxnenne HanOoNbIIero 1 HAMMEHBIIIETO
3HAYCHMsI HETIPEPHIBHOM (PYHKITUU Ha
OTpe3Ke

18.09.2025

12

Haxoxnenne HanOompIero 1 HAMMEHbILIEro
3Ha4YEHMs HEMIPEPHIBHOM (PYHKIIUU Ha
OTpe3Ke

19.09.2025

13

HpI/IMeHeHI/Ie HpOI/I3BOI[HOI\/'I JJI HaXO0XJICHUA
HaWJIydliero pCuICHUA B IIPUKJIAAHBIX
3aJgadax

23.09.2025

14

[IpumeHeHne NPOU3BOAHOMN ISl HAXOXKICHUS
HAWIYYIIEro PEMICHUs B TPUKJIAIHBIX
3ajagax

24.09.2025

15

IIpumeHneHre TPOU3BOAHOM IS
ONPEIENIEHNUS] CKOPOCTH U YCKOPEHHUS
mporiecca, 3aJanHoro (Gpopmynon uim
rpadukoM

25.09.2025

16

[IpumeHeHue Mpou3BOIHOM IS
OIpENETIeHNsI CKOPOCTU U YCKOPEHHUS
npoiiecca, 3aJJaHHoro (popmyson um
rpaukom

26.09.2025

17

Komnosumus pyHKIui

30.09.2025

18

Komnosunus Gpynkunit

01.10.2025

19

Kommosumus pyHKIui

02.10.2025

20

I'eomerpuyeckue o0pa3bl ypaBHEHUH Ha




KOOPJAMHATHOM MJIOCKOCTH

03.10.2025

I'eomerpuyeckue oOpas3bl ypaBHEHUH Ha

21 KOOPJAMHATHOM ITUIOCKOCTH 07.10.2025
29 HccnenoBanme QyHKIUI € TOMOIIBIO

MPOU3BOTHOM 08.10.2025
93 [lepBooOpa3Hasi, OCHOBHOE CBOHCTBO

nepBoo0pa3HbIX 09.10.2025
24 [lepBooOpa3Hble 371€MEHTAPHBIX (PYHKIIMH.

[IpaBuiia HaX 0K 1€HUS TEPBOOOPA3HBIX 10.10.2025
95 [TepBooOpa3Hbie 371eMEHTAPHBIX (PYHKIIHIHA.

[TpaBuna HaX XK ACHUS TEPBOOOPA3ZHBIX 14.10.2025
26 NHterpain. I'eomeTpru4ecKuil CMBICI

MHTErpaia 15.10.2025
97 Brruucnenue onpenenéHHoro HHTerpaa mno

¢dopmyne Herorona-JleitOnuma 16.10.2025
28 Beruucnenne onpenenéHHOro HHTerpaa mno

dhopmyne Herotona-Jleibuuia 17.10.2025
29 [TpumeHeHne HHTErpaa sl HaX 0K CHHS

ionaei wiockux Guryp 21.10.2025
30 [IpumeHeHue HHTErpaia s HaX XK eHHUS

00BEMOB T€OMETPUUYECKUX TEI 22.10.2025
31 [Ipumeps! pemienuit nudpepeHuanbHbIX

ypaBHEHH I 23.10.2025
32 Kontponbhas pabota 3a 1 uetBepTh 94.10.2025

Matematudeckoe MOIeTMPOBaHNE peabHbIX
33 MPOIIECCOB C TTOMOIIBI0 TU( HepeHITuaTbHBIX 05.11.2025

YPaBHEHUI




Matematudyeckoe MOIeIMPOBAaHNE PeaIbHbIX

34 npoueccmi C MoMoIIbI0 U PepeHIIHATBHBIX 06.11.2025
ypaBHEHUI
35 Tpuronomerpuueckue GyHKIUU, KX
cBolicTBa U rpaduKu 07.11.2025
36 Tpuronomerpudeckue GyHKIIUHU, HX
CBOMCTBa U rpaduKu 11.11.2025
37 Tpuronomerpuueckue QyHKIUHU, HX
CBOMCTBA U rpaduKu 12.11.2025
38 Tpuronomerpuueckue GyHKIUHU, HX
CBOMCTBA U rpaduKu 13.11.2025
39 Tpuronomerpuueckue QyHKIUHU, HX
CBOMCTBA M rpauKu 14.11.2025
OTOOp KOpHEH TPUTOHOMETPUIECKUX
40 YPaBHEHHH C HOMOHH:IO 18.11.2025
TPUTOHOMETPUICCKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX
41 YPaBHEHHUM C HOMOH_U:IO 19.11.2025
TPUTOHOMETPUIECKONU OKPYKHOCTHU
OT60p KOpHEW TPUTOHOMETPUUECKUX
42 YpaBHEHHUI C HOMOHH:IO 90.11.2025
TPUTOHOMETPUICCKON OKPYKHOCTH
OT060p KOpHEH TPUTOHOMETPUUYECKUX
43 YPaBHEHHI C HOMOLuI:}o 91.11.2025
TPUTOHOMETPUIECKON OKPYKHOCTHU
44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 95 11 2025
45 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB




26.11.2025

46 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 97 11.2025
47 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 98.11.2025
48 I'paduikn TpUTOHOMETPHUYECKUX (PYHKIIUH.

TpuroHoMmerpuyeckrue HepaBeHCTBA 02.12.2025
49 OCHOBHBIE METO/IBI PEIICHHS

II0Ka3aTeIbHbIX HEPABEHCTB 03.12.2025
50 OCHOBHBIE METO/IBI PEUICHUS

MOKAa3aTeIbHbIX HEPaBEHCTB 04.12.2025
51 OCHOBHBIE METOJIBI PELICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 05.12.2025
59 OCHOBHBIE METO/IBI PEUICHUS

MOKa3aTebHbIX HEPABEHCTB 09.12.2025
53 OCHOBHBIE METOJIbI PELICHUS

norapuMUIECKUX HEPABEHCTB 10.12.2025
54 OCHOBHBIE METOJIBI PELICHHUS

norapu(pMUYECKUX HEPABEHCTB 11.12.2025
55 OCHOBHBIE METO/BI PEUICHUS

norapuMUIECKUX HEPABEHCTB 12.12.2025
56 OCHOBHBIE METOABI PELICHHUS

Jorapu(MUYECKUX HEPABEHCTB 16.12.2025
57 OCHOBHBIE METOJIbI PELICHUS

HMppallMOHAJIbHBIX HEPABEHCTB 17.12.2025
58 OCHOBHBIE METO/IBI PEIICHUS

HppallMOHAJILHBIX HEPaBEHCTB 18.12.2025
59 OCHOBHBIE METO/IBI PELICHUS




HMppallMOHAJIbHBIX HEPABEHCTB

19.12.2025

OcHOBHEBIE MCTO/bI PCIICHUSA

60
HMppallMOHAJIbHBIX HEPABEHCTB 23.12.2025
I'padmaeckue MeTOAbI pelieHUs
61 .
HppallMOHAJIBHBIX YpaBHEHU I 24.12.2025
62 Kontponbshas paboTa 3a 2 4eTBepTh 9512 2025
I'paduueckre MeToaBI pemIeHUs
63 .
[I0Ka3aTeJIbHBIX YPAaBHEHUN 26.12.2025
64 I'padmueckue MeTOABI pelIeHUS
MOKAa3aTeIbHbIX HEPaBEHCTB 30.12.2025
65 I'paduyeckre MeToab! penieHus
jorapu(MUYECKUX ypaBHEHUI 13.01.2026
66 I'paduueckue MeToIbI pereHus
Jorapu(MUYECKIX HEPaBEHCTB 14.01.2026
67 I'paduyeckre MeToabI penieHus
norapuMUIECKUX HEPABEHCTB 15.01.2026
I'paduueckre MeTobI perIeHus
68
HOKaSaTeJIjJHBIX 1 Jorapu(PMUIECKUX 16.01.2026
ypaBHEHUI
I'padmueckue MeTOABI peLIeHUS
69 HOKa3aT€J'Ij>HBIX 1 Jorapu pMUIECKuX 90.01.2026
ypaBHEHU I
I'paduueckue MeToIbI pereHus
70
MOKA3aTEeNbHBIX U JIOTapu(PMUIECKIX 91.01.2026
HEpaBEHCTB
71 I'paduyeckre MeToabI penieHus
TOKa3aTeNbHBIX U JIOTApH PMHUUECKIX 22.01.2026




HEpPaBEHCTB

HppanuoHanbHble, IOKa3aTENbHBIE U

72
norapuMUIECKHE HEPAaBEHCTBA 23.01.2026
KomriekcHpie yncia. Anredpandeckas u
73 TPUTOHOMETpUUECKAST (DOPMEI 3aIUCH
P P $op 27.01.2026
KOMILUIEKCHOTO YHClIa
KomrmuiekcHble uncia. Anredpandeckas u
74 TpUrOHOMETpUYECcKast (POpPMBI 3aIIUCH
P P $op 28.01.2026
KOMILJIEKCHOT'O Y CIa
75 ApudmeTnueckue oneparmu ¢
KOMILIEKCHBIMH YUCIIAMUA 29.01.2026
76 ApudmMeTnueckue oreparuu ¢
KOMIUIEKCHBIMY YU CIIaMU 30.01.2026
N3o6pakeHrne KOMIUIEKCHBIX UM CEN Ha
77 N
KOOpPJMHATHOM TUIOCKOCTH 03.02.2026
N300pakeHrEe KOMILUICKCHBIX YMCENT Ha
78 N
KOOPJMHATHOM TIOCKOCTH 04.02.2026
79 ®opmyna Myaspa. Kopau n-oii ctenenu u3
KOMIUIEKCHOI'O YK CJIa 05.02.2026
80 ®opmyna Myaspa. Kopau n-oii crernenu u3
KOMILJIEKCHOT'O Y1 Cia 06.02.2026
[TpuMeHeHn e KOMIUIEKCHBIX YHCEeIT IS
81 elIeHUsT PU3UUECKUX U T€OMETPUYECKUX
P ¢ P 10.02.2026
3a1aq
[TpuMeHeHn e KOMITJIEKCHBIX YHCell IS
82 eleHus GU3NYECKUX U TEOMETPUYECKUX
P ¢ P 11.02.2026
3a1a4
83 HatypasnbHble u 1ienble uncia




12.02.2026

84 Hatypanbable u nenble yncia
yp 13.02.2026
85 [IpuMeHeHne MPU3HAKOB JETUMOCTH IIEJIBIX
YHCEN 17.02.2026
86 [IpuMeHeHne MPU3HAKOB JIETMMOCTH IIEJTBIX
quce 18.02.2026
87 [IpumeHeHne MPU3HAKOB JETUMOCTH LEITBIX
gucen: HOJI m HOK 19.02.2026
88 [IpuMeHeHne MPU3HAKOB JETUMOCTH LIEJIBIX
gucen: HOJI u HOK 20.02.2026
[IpumeHeHne MPU3HAKOB JETUMOCTH IIEITBIX
89
YHUCEI: OCTATKH 110 MOJIYJIIO 24.02.2026
[IpuMeHeHne MPU3HAKOB JETUMOCTH LIEJIBIX
90
YHCeJ: OCTATKH 11O MOJIYJIIO 25.02.2026
[IpuMeHeHre MPU3HAKOB JIETMMOCTH IIEITBIX
91 qucesl: alropuT™ EBKinia Ui pelesns
p p 26.02.2026
3a/1a4 B LENbIX YUCIaX
[IpumeHeHne MPU3HAKOB JETUMOCTH IEITBIX
92 qucesl: aroput™ EBKinaa s pelreHns
P P 27.02.2026
3a71a4 B IEIBIX YUCIAX
CucreMa U COBOKYIIHOCTb YPaBHEHMIA.
93 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-
03.03.2026
CIIEIICTBUS
Cucrema U COBOKYITHOCTh YPaBHEHHUH.
94 PaBHOCUIIBLHBIE CUCTEMBI U CUCTEMBI-
04.03.2026
CIIEIICTBUS
95 OCHOBHBIE METO/BI PELUICHHSI CUCTEM U




COBOKYITHOCTEN PAllMOHAJIBHBIX YPaBHEHUU

05.03.2026

96

OcCHOBHEIE MCTO/bI PCIICHUA CUCTEM U
COBOKYITHOCTEW UPPALIMOHATBHBIX
YpaBHEHHI

06.03.2026

97

OCHOBHBIE METOABI PELICHUSI CUCTEM U
COBOKYITHOCTEH ITOKA3aTENIbHBIX YPaBHEHUU

10.03.2026

98

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH I1OKA3aTENIbHBIX YPaBHEHUU

11.03.2026

99

OcHOBHEIE METObI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIOrapu(pmMuueCKuX
YpaBHEHHI

12.03.2026

100

OCHOBHBIE METO/IbI PELIECHUSI CUCTEM U
COBOKYITHOCTEH JIorapru(MIiecKux
ypaBHEHUM

13.03.2026

101

[IpumeHeHne cucTeM K pereHuo
MaTeMaTUYeCKHX 3aJ1a4 U 3a7a4 U3
pa3IuyHBIX o0acTel HAyKH U peabHOM
YKU3HM, UHTEPIPETALNS TOTYyYEHHBIX
pE3yJbTaTOB

17.03.2026

102

[IpumeHeHue cUCTeM K PEIICHUIO
MaTeMaTUYEeCKUX 3a/1a4 U 3a7a4 U3
pa3IMyHBIX 00IacTel HAyKH U peasbHOI
KU3HU, UHTEPIIPETAIHS MOTYYEHHBIX
pe3yJIbTaToB

18.03.2026

103

[IpumeHeHne HepaBEHCTB K PELICHUIO
MaTeMaTUYeCKHX 3a]1a4 U 3a7a4 U3
pa3IuyHBIX 00acTel HAYKH U peasibHOM
KHU3HHU, UHTEPIIPETALIUSA MMOJTYUCHHBIX

19.03.2026




pe3yJIbTaToB

104 K
0 OHTpOJIbHAs paboTa 3a 3 YeTBepTh 90.03.2026
105 PanmonanbHbie ypaBHEHUS C TapaMeTpaMu
31.03.2026
106 PanmonanbHble HEpaBeHCTBA € MapaMeTpaMu
01.04.2026
107 PannonansHbIe CHCTEMBI € TApaMeTpaMU 02.04.2026
108 HppanmonanbHblie ypaBHEHUS, HEPAaBEHCTBA
C mapaMeTpamMu 03.04.2026
109 WppanmonanbHble CUCTEMBI C TapaMeTpaMu 07.04.2026
110 [Toka3aTenbpHbIC YpaBHEHHS, HEPABEHCTBA C
rapamMeTpaMu 08.04.2026
111 I1
OKa3aTeJbHbIC CUCTEMBI C ITapaMeTpaMu 09.04.2026
JlorapudmMudeckrue ypaBHEHHUs, HEPABEHCTBA
112
C mapameTpamMu 10.04.2026
113 JlorapudMuYecKrue CUCTEMBI C TTapaMeTPaMu 14.04.2026
114 Tpuronomerpuieckue ypaBHEHUS C
napameTpaMu 15.04.2026
115 Tpuronomerpuyeckrue HepaBeHCTBA C
rapaMeTpaMu 16.04.2026
116 TpuronomeTpuvecKkue CucTeMBl ¢
rnapameTpamu 17.04.2026
117 [TocTpoenue u uccienoBanue




MAaTEeMAaTUYECKUX MOJICNIeN pealIbHbIX
CUTYaIMi C MOMOIIbIO YPaBHEHUM C
napameTpaMu

21.04.2026

118

[TocTtpoenue u nccnenoBanue
MaTEMATUYCCKUX Moz[eneﬁ PCaJbHBIX
CI/ITyaHI/Iﬁ C MIOMOIIBO CUCTEM ypaBHeHI/Iﬁ C
napameTpaMu

22.04.2026

119

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJIeNIeN peaibHbIX
CUTYyalllid C MOMOILBIO CUCTEM YPaBHEHUH C
rapaMeTpamMmu

23.04.2026

120

[Toctpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJICJIeH pealibHbIX
CUTYaIUi C MOMOUIBIO CUCTEM YPaBHEHUH C
napaMeTpaMu

24.04.2026

121

[ToBTOpEHuE, 00600IICHNE, CHCTEMATH3AIUS
3HaHuM: "YpaBHeHnA"

28.04.2026

122

[ToBTOpEHUE, 0000IICHNE, CUCTEMATH3AITUS
3HaHuM: "YpaBHeHuA"

29.04.2026

123

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "CucTembl ypaBHEHH"

30.04.2026

124

[ToBTOpeHue, 0000IIeHNE, CHCTEMATU3ALIHS
3HaHuii: "HepaBenctna"

05.05.2026

125

[ToBTOpeHue, 0600IIeHNE, CHCTEMATH3ALUS
3HaHui: "HepaBencTsa"

06.05.2026

126

[ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIUS
3HaHui: "OyHkuun"

07.05.2026

127

[ToBTOpEHue, 0600IICHNE, CHCTEMATH3AIUS




3HaHui: "Oyakuun” 08.05.2026
[ToBTOpEHue, 060061IEHNE, CHUCTEMATU3AIUS
128 . . 1
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue" 12.05.2026
[ToBTOpEHUE, 000O0IICHNE, CHCTEMATH3AIUS
129 . . 1
3HaHuii: "[IponsBonnas u e€ npuMeHeHue" 13.05.2026
130 [ToBTOpEHUE, 0000IICHNE, CUCTEMATH3AIUS 1
3HaHui: "MHTErpan u ero npumeHeHue" 14.05.2026
131 4 1
3 TOroBasi KOHTPOJIbHAs paboTa 15.05.2026
132 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS 1
3HAHUH 19.05.2026
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemMble MpeMeTHbIE Pe3yIbTAThI 0CBOEHNSI OCHOBHOIA
NMpoBePsIEMOT0 .
o0pa3oBaTe/IbHOH NPOrpaMMBbl Cpe/IHero 001ero 0opa3oBaHus
pe3yJibTara
1 Yucna v BEIUMCIEHUSA
11 OmnepupoBaTh MOHATHUSMHU: pAIlMOHAIBHOEC W JEHCTBUTEILHOE YHUCIIO,
' OOBIKHOBEHHAs U A€CATUYHAS IPOOb, MPOLIEHTHI
12 BemonHaTe  apudMerndeckue — Omepadd ¢ palHOHAJbHBIMH |
' NeWCTBUTEIHHBIMU YU CIIAMH
13 BrImonHaTh npubnnkEHHbIEC BEIYUCICHUS, UCIOB3Ys MPaBUiia OKPYTICHHUS,
' JenaTh NPUKUIKY U OLEHKY pe3ysbTaTa BHIYUCICHUN
OmnepupoBaTh MOHATHUSMHU: CTENEHb C IENBIM TIOKa3aTeleM, CTaHIapTHas
14 dopma 3amucH JAEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpaJlbHOW CTEIEHHU;
' UCIIOJIb30BaTh MOJAXOASAIIYI0 (OPMY 3alMCh JEHCTBUTENBHBIX YHCEN IS
peLIeHNS TPAKTUIECKUX 3a/1a4 U TPE/ICTABICHUS JaHHBIX
OnepupoBaTh NOHSATHIMHU: CHHYC, KOCHHYC M TAaHT€HC IIPOU3BOJIBHOTO YIJIa;
15 WCIOJIb30BaTh  3allMCh  TMPOM3BOJBHOTO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETpUYECKrEe QYHKIINU
2 VYpaBHEHUs U HEpaBEHCTBA
OmnepupoBaTh TOHATHSMH: TOXKIECTBO, YPaBHEHUE, HEPAaBEHCTBO, IIEINIOE,
2.1 panuoHajbHOE, UppaIoHaIbEHOES ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
29 BeimonHsaTe mpeoOpa3oBaHusl TPUTOHOMETPHYECKUX BBIPAKEHUN U pelaTh
' TPUTOHOMETPUYECKHE yPaBHEHUS
BreimonHaTe mpeoOpa3oBaHus LETBbIX, PAMOHAIBHBIX U HPPalldOHAIbHBIX
2.3 BBIPQXKEHU M pelmaTb OCHOBHBIE THUIIBI II€JNbIX, PAIMOHANBHBIX H
UppaloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
94 [TpumeHsTh ypaBHEHHS W HEpPaBEHCTBA JIsi DPELICHUS MaTEeMaTHYECKHX
' 3a]a4 U 3a]1a4 U3 pa3InyHbIX o0sacTeil HayKu U peaJbHOU KU3HU
MogenupoBaTh peanbHbIE CUTyallMM Ha s3bIKE aireOpbl, COCTaBIATh
25 BBIPAXKCHUS, YPaBHEHHs, HEPABEHCTBA IO YCJIOBUIO 3a/a4ud, MCCIEIOBATh
MIOCTPOCHHBIE MOJIEIIU C UCIOIB30BAHUEM allliapaTa ajaredpsl
3 OyHKIUU U TpapUKu
OmnepupoBath NOHATUSIMH: (PYHKIUS, CIIOCOOBI 3aAanusi QyHKIUHU, 001aCTh
3.1 ONpEIeNeHHsT M MHOXECTBO 3HA4YeHUH (GyHKIMH, Tpapuk (yHKIHH,
B3aMMHO 00paTHbIe PYHKINU
3.2 OmnepupoBaTth MOHATUAMHU: YETHOCTh W HEYETHOCTh (DYHKIUH, HYJIU




(GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

3.3 Hcnonb3oBath rpaduku QyHKIMI 1715 PEIICHUS YPaBHCHHM
34 Ctpouth 1 4yuTaTh rpaUKU JUHEHHON QYHKIMH, KBAJIPATUYHOH QYHKIIUH,
CTEIEHHOW (PYHKIIMHU C IIeJIbIM ITOKa3aTeleM
Ucnonb3oBate Tpaduku (QYHKIUN A1 MCCIEIOBAHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH MpU pPEUIeHUM 3ajad M3 JAPYTruX y4yeOHBIX HpPEeIMETOB U
peasibHOM KU3HU, BhIpaXkaTh (hOPMyIaMU 3aBUCUMOCTH MEXAY BeTMUYNHAMU
4 Havana maTemaTtudeckoro aHaausa
41 OnepupoBaTh MOHATUSAMU: IOCJIEIOBATENILHOCTh, apupMeTHUecKas U
' reoMeTpUYECcKas IPOrpeccum
49 OnepupoBarh MOHATUSIMH: OECKOHEUHO YyOBIBaloIias TI'e€oMeTpUUecKas
' Iporpeccusi, cymma 0€CKOHEUHO yObIBaOIIEl T€OMETPUIECKON POrpeccuu
4.3 3aiaBaTh MOCIEI0BATEIBHOCTH Pa3IMUYHBIMH CIIOCO0AMU
44 Hcnonp30BaTh CBOWMCTBA MOCJIEIOBATEIBHOCTEH MW MNPOrpeccHil i
' pelleHus peajbHbIX 3a/1a4 IPUKIIATHOIO XapaKkTepa
5 MHoXecTBa U JIOTUKa
5.1 OnepupoBaTh NOHITUSIMU: MHOXKECTBO, ONE€PALIMU HAJ MHOKECTBAMU
Hcnonp3oBaTh  TEOPETUKO-MHOXKECTBEHHBIH — ammapaT [JJsl  ONUCAHHS
5.2 peasbHBIX MPOIIECCOB U SBICHUIA, TIPU PEIICHUH 3aa4 U3 IPYTUX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTh  MOHATUSAMU:  ONpEIEJeHHE,  Teopema,  CIEACTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemMble npeMeTHbIE Pe3y1bTAThl 0CBOEHNSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabTara
1 Yucna v BIUUCICHUS
OnepupoBaTh MOHATUSAMHU: HATypaJIbHOE, LIEJI0€ YMCIO; HCIO0JIb30BATh
11 MPU3HAKU JIEIUMOCTH LEJbIX YHCEJ, pPa3jJ0KEHUE 4YHCJIa Ha IPOCThbIE
MHOKUTEIHU JJI pellieHus 3a1au
1.2 OmnepupoBaTh MOHATHEM: CTEMECHb C PAIIHOHAIBHBIM ITOKa3aTeNeM
13 OnepupoBath MOHATUSAMU: JIOTAPUPM YHUCIA, TECATHUHbIE U HATypaJibHbIE
' sorapuGmeI
2 VYpaBHEHUs U HEpaBEHCTBA
[IpumensaTes cBoiicTBa cTemeHH [uid MpeoOpa3oBaHUSl  BbIpaXKEHHI,
2.1 olepupoBaTh MOHATHUSAMH: II0Ka3aTebHOE YypaBHEHHE M HEPaBEHCTBO;

peiIaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHHﬁ 1 HCPABCHCTB




BoimonHaTe npeoOpa3oBaHUs BBIPAXKEHUM, COAEPXKAILUX JIOTapU(pMBbI;

2.2 OIEepUPOBaTh MOHITUSIMH: JIOTAPUPMHUUYCCKOE YpaBHEHHE M HEPABEHCTBO,
pelaTh OCHOBHBIEC THUIIBI JOrapu (PMUYECKUX YPAaBHEHUI U HEPABEHCTB
2.3 HaxonuTp penieHust mpocTeHImx TpPUroHOMETPUYECKUX HEPaBEHCTB
OnepupoBaTh MOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUM U €€ pellieHue;
24 HCIOJIb30BaTh CUCTEMY JIMHEMHBIX YPaBHEHUHN JJIs PEIICHUS MPAKTUYECKUX
3a1ay
95 HaxonuThb pemeHns mpocTeHIInX CUCTEM U COBOKYITHOCTEH palliOHaNbHBIX
' yYpaBHEHUH 1 HEpaBEHCTB
MonenupoBaTh pealibHble CUTyallMM Ha S3bIKE aire0pbl, COCTAaBIATh
2.6 BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U CHUCTEMBI IO YCJOBHMIO 3a/IauH,
HCCJIEZIOBATh TOCTPOEHHBIE MOIENIU C MCIIONIb30BAHUEM allllapaTa ajaredopsl
3 OyHKUIUU U TpadUKu
OnepupoBaTth MOHATUSIMH: TepuoanyYeckas (QYHKIHUSA, MPOMEKYTKU
31 MOHOTOHHOCTH (YHKIMH, TOYKH 3KCTpeMyMma (yHKUUHU, HauOoiblliee U
' HauMeHblllee 3HaYeHUs] (PYHKIUU Ha IPOMEXKYTKE; MCIONb30BATh UX IS
ucclieIoBaHus (PYHKLINH, 3aJaHHON rpaduKomM
OmnepupoBath MOHATUSAMU: TPaUKU MOKA3ATEIBHOM, JOrapuMUIECKON U
3.2 TPUTOHOMETPUUECKHX (YHKIMH; W300pakaTh HMX Ha KOOPIMHATHOMN
IJIOCKOCTH U MCIOJIb30BAaTh JIJISl PELICHUS YPaBHEHUN U HEPABEHCTB
33 N300paxaTh Ha KOOPAUHATHOHN IIIOCKOCTH rpadMKH JIMHEHHBIX YpaBHEHUN
' 1 UCMOJIb30BaTh UX JJIsl pEIIEHUs CUCTEMbI JIMHEHMHBIX YpaBHEHUM
3.4 Hcnonb3oBaTh rpapuku GyHKIUH 7 MCCIEAOBAHMS MPOLECCOB U
' 3aBUCUMOCTEH U3 IPYTUX Y4eOHBIX JUCHUIIINH
4 Hauana matemaTnueckoro anaiamsa
OmnepupoBath MOHATUSIMH: HETPEPhIBHAS (PYHKITUS, TPOU3BOIHAS QYHKIINH;
4.1 UCIOJIb30BaTh T'€OMETPUYECKUNA M (U3UYECKUN CMBICI MPOU3BOAHON IS
penieHus 3a1a4
4 Haxomute  mpouw3BogHble  AJEMEHTApHBIX  (YHKIUNA,  BBIYUCIATH
' IIPOM3BOHBIE CYMMBI, IPOU3BEAECHHUS, YACTHOTO (PYHKIIMM
Hcnonp3oBaTh  MPOM3BOAHYIO NS HCCIeAOBaHMS  (QYHKUMHM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHATh PE3YJbTAThl MCCIEIOBAHUS K
MOCTPOEHUIO TpauKoB
44 Hcnonp3oBaTh MPOM3BOAHYIO JUISl HAXOXACHUS HAWIYYIIEro peIIeHUs B
' MPUKIIATHBIX, B TOM YHCJE COIIMAJIbHO-3KOHOMUY €CKUX, 3a/1ayax
45 OnepupoBaTh TOHATUSMH: TEPBOOOpa3Has W UWHTErpal; IOHUMATh
' reOMEeTPUIECKUH 1 (PU3HUECKHil CMBICT MHTETpaia
46 Haxonuth mepBooOpa3Hble 37IeMEHTapHBIX (DYHKIUH, BBIYUCIATE HHTETPa
' o hopmyine Herorona — JleiiGuuna
47 Pemath npukianHble 3aJauM, B TOM YHCIE COIHAIbHO-IKOHOMUYECKOTO U

(I)I/ISI/I‘IGCKOFO XapakTepa, CpeaACTBAMU MATEMATHYCCKOI'O aHaJin3a







IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

HpOBCpﬂEMin;I JIEMEHT COACPKAHUSA

Kon
1 Yucna 1 BEIYUCICHUS
Panmonansupie  yucna. OOBIKHOBEHHBIE W JECATHYHBIE JApPOOH, IPOIEHTHI,
11 OecKOHEeUHbIE NIepUoAnYecKUe Ipodu. ApupMeTndecKre Onepaluu ¢ paluoHaIbHbIMU
' qlCcIaMU, Ipeo0pa3oBaHus YUCIOBBIX BblpakeHU. [IpuMenenne qpodeil 1 mporeHToB
JUIS pellieHus IPUKJIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciiell 3HaHUHN U peabHOMN KU3HU
JeiicTBuTenbHbIe Yncha. PanonanbHble U UppaloHaIbHbIe Yncia. AprudMeTHIecKue
1.2 ornepanyy ¢ JOeHCTBUTENbHBIMH uuciamMu. [IpuGmmk€HHbIE BBIYMCICHUS, MpaBUIIA
OKpPYIJIEHMS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYM CICHUM
Creniens ¢ nensiM nokazarenem. Ctannaptaas ¢opma 3aucH IeHCTBUTEIBHOTO YK CTIa.
13 Hcnonb3oBanue noaxonsmieil GopMbl 3alMUCH JEHCTBUTEIBHBIX YHUCET JJIS PELICHUS
MPaKTUYECKUX 3a/1a4 U MPEACTAaBIECHUS TaHHbIX
14 ApupMeTHueckrii KOpeHb HATypaJbHOH cTerneHu. JlelcTBus ¢ apuPMeTHYeCKUMU
' KOPHSIMU HaTypaJbHOM CTENEHU
15 CHHyC, KOCHMHYC M TaHI'€HC YHUCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT€HC YU CIOBOI'0 apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxxaecTBa U TOXIECTBEHHBIE TPEOOPa30BaHUS
59 [Tpeo6pa3oBaHre TPUTOHOMETPUUIECKUX BhIpaskeHU. OCHOBHBIE TPUTOHOMETPHUECKUE
' (GopMyIBI
93 VYpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, penieHue HepaBeHcTBa. Meron
MHTEPBAJIOB
2.4 | Pemenue uenbix u ApoOHO-PaLlMOHATBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Peuienne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI
57 [IpumeHeHue ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3
' pa3IMYHBIX o0sacTell HAYKU U peabHON KU3HU
3 OyHKIMYU ¥ rpaduKu
31 Oynkuus, cnocodsl 3anaHus (yHkuuu. ['paduk QyHkuuu. BzaunmHO oOpaTHBIE
' GyHKIMH
39 OO6nacte ompenencHUs W MHOXKECTBO 3HaueHWd ¢yHkmuu. Hymum  ¢dyHkum.
' ITpomexxyTku 3HaKONOCTOSSHCTBA. UETHBIE U HEUETHBIE (PYHKIIMU
3.3 CrenenHast pyHKIHS ¢ HATYpaJbHBIM U IIeNbIM Moka3zaTeneM. E€ cBoiicTBa u rpaduk.




CaoiicTBa U rpaduk KOpHs N-0i cTerneHn
34 TpuroHomerpudeckas OKPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPHUUYECKUX (YHKITHMA
' YHCIIOBOTO apryMeHTa
4 Havana maTemMaTndyeckoro aHamsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJjaHUs  TociefoBaTebHOCTeH. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
ApudmeTnueckass © TeoMeTpHuecKas mporpeccud. beckoHedHO yObIBaromas
42 reomeTpuueckas mnporpeccuss. CyMMa OeCKOHEYHO YObIBAaIOLIEH TI'€OMETpUYECKOn
' nporpeccur. Popmyna CIOXKHBIX MNpoOLEHTOB. lcmons3oBanue mnporpeccuu it
pelIeHus peajJbHBIX 33124 MPUKIATHOTO XapaKTepa
5 MHoXecTBa U JIOTUKa
MHoxecTBo, omnepauuu Haj MHokecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 | IlpumeHeHHe TEOPETUKO-MHOKECTBEHHOTO ammapaTta /i ONHCAaHUA PEabHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEIIEHNH 3aJ]a4 U3 JPYTUX Y4eOHbIX IPEIMETOB
5.2 | Ompenenenue, TeopeMa, CIeCTBUE, JOKa3aTEIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsable u nensie yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YUCEN
1.2 Crernenb ¢ paliMoHaJIBHBIM TTOKa3aTesneM. CBOMCTBa CTEEHU
1.3 Jlorapudwm uncna. JleciTHuHbIe U HATypaIbHbIE JTOTapUPMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [TpeoOGpazoBaHue BeIpAKEHHH, COAEPIKAIINX JIOTaprU(OMBI
2.2 [Ipeo6GpazoBanue BoIpaKeHH, COAEPKAIINX CTEIEHH C pAallMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3aTenbHbIE YpaBHEHMSI U HEPABEHCTBA
25 JlorapudmMuyeckrue ypaBHEHUS U HEPAaBEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUN. Pelenne npukiagabix 3a/1a4 ¢ IOMOILIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUI
2.7 CucTteMbl 1 COBOKYITHOCTH pallMOHAILHBIX YPaBHEHUI U HEPABEHCTB
28 [IpumeHeHue ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIIEHUI0 MaTEMaTHYECKUX 3a/1a4y
' W 3a71a4 U3 Pa3IMYHBIX 00J1acTel HAyKU U peajJbHON )KU3HU
3 OyHKIIUY U TpaduKu
Oynkuus. Ilepuognueckne @ynkuuu. IIpoMexyTKH MOHOTOHHOCTH —(YHKLHUU.
3.1 MakcuMyMbl W MUHMMYMBI GyHKIuH. Hawbonblnee w HawMeHbIEE 3HAYCHUE
(GYHKIIMH HA TTPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpadukn




3.3

[ToxazaTenbHas u norapupmuueckas GyHKIMU, UX CBONCTBA U IpapUKU

3.4 Hcnonb3oBanue rpadukoB GyHKIMHA JJIs PEIICHUS YPABHEHUN U JTMHCHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GpyHKIUH I UCCIIEIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbl€ BO3HMKAIOT TPH PEIICHWU 3aJad U3 JpYyrux y4deOHBIX MHPEIMETOB U
peasibHOM KU3HU
4 Hauana maremaTnueckoro ananmsa
41 HenpepriBHble QyHKIIMH. MeTO HHTEPBAJIOB JJIsl PEILICHUS] HEPABCHCTB
4.2 [TpousBoanas pynkuuu. [I'eomeTpudeckuii 1 Gu3nUecKuii CMbICI POU3BOTHON
43 [TpousBoaHble »IEMEHTApPHBIX (YHKIHHA. DPOpPMYyJbl HAXOXAECHUS MPOU3BOTHON
' CYMMBI, TPOU3BEJIEHUS U YaCTHOrO (pyHKUMI
[IpumeHeHue NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUUH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoJbIIero U HauMEHbIIEro 3HaueHus (QyHKLUU Ha
OTpE3Ke
IIpumenenne nponu3BOIHON JJIs1 HAXO0KICHHS HAWIYYIIErO PEIICHUs B MPUKIIAJHBIX
4.5 3ajayax, JJI1 ONpENEeJeHHs CKOPOCTH IIpolecca, 3aJaHHOro (opmysaod uiau
rpapukom
4.6 [TepBooOpa3znas. Tabmuia mepBoOOpasHBIX
47 WuTerpai, ero reomerpuueckuii 1 Gpusnueckuii cMbici. Beluncienue uHTerpana mo

dopmyne Hrrotona — JleliOnuna




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIposepsieMble TpeGOBaHUs K NPeAMETHBIM pe3y/1bTaTaM 0CBOCHUSI
NpOBEPsAEMOro | OCHOBHON 00pa3oBaTeJIbHOM NPOrpaMMBbl CpeiHEro oouero
TpeOOBaHNUs o0pa3oBanus

Bnanenue wMeTomamMu JI0OKa3aTelbCTB, aNTOPUTMAMHU DEIICHUS 3ajady;
yMeHHe (QOPMYJIHPOBATH W OMNEPUPOBATH IMOHATHIMH: OINpPEACICHHE,
aKCcHoMa, TeopeMa, CJEICTBHE, CBOMCTBO, IPH3HAK, J[0Ka3aTeNIbCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKH; MPUMEHSATh UX; YMEHHE (HOPMYIHpPOBATH
o0paTHOE W TPOTHBOIIOJIOXKHOE YTBEp)KICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HKCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOW WHAYKIIUU;
NPOBOJIMTH JTOKA3aTeIbHbBIC PACCYKACHUS IIPU PEIICHUU 3a/1a4, OL[CHUBATh
1 JIOTUYECKYI0  TPAaBUJIBHOCTh  PACCYKICHHU; yMEHHE  OIEPUPOBAThH
HOHATHSMHU: MHOXECTBO, MOIMHOXECTBO, OINEPAllMi HaJ MHOXXECTBAMU;
YMEHHE HCIIOJBb30BaTh TEOPETHKO-MHOXKECTBCHHBIN  ammapar s
OIHCAHUS PEaJbHBIX MPOIECCOB M SIBJICHUN M MPH PEIICHUH 33]a4, B TOM
YUCIIe U3 JPYTUX YUCOHBIX MPEIMETOB; YMCHHUE OMEPUPOBAThH MOHITHSIMH:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad HA MIOCKOCTH; yMEHHE 32/1aBaTh
U OINHKCBHIBATH rpadbl pa3IMYHBIMH CIIOCOOAMU; UCIOB30BaTh T'padbl pu

pellIeHnH 3a/1a4

YMeHne omnepupoBaTh MOHSATHUSMHU: HATYPALHOE YHCIIO, IEJI0e YHCIIO,
CTEIIeHb C LEJIBIM ITOKa3aTesieM, KOPEeHb HATypaJIbHON CTENEHH, CTENCHb C
palMOHALHBIM TOKA3aTeleM, CTENEHb C JEHCTBUTENBHBIM IOKa3aTeleM,
jgorapuM 4YKcClia, CHHYC, KOCHMHYC W TAaHI'€HC MPOU3BOJILHOI'O 4YHCIIA,
OCTaTOK MO MOJYJI, pPalHOHAIBHOE YHUCIIO, HUPPAIMOHAIBHOE YHCIIO,
MHOXKECTBA HATYPAJIbHBIX, I[€JBIX, pAIMOHAIBHBIX, J[€HCTBUTEIBHBIX
2 YHCell; YMCHHE MCIIOIh30BATh MTPU3HAKY JCIMMOCTH, HAUMEHB I 00N
JeUTEb ¥ HaWMEHbIee O00Ilee KpaTHOe, airoput™M EBkimaga mpu
pELICHUH 3aJ1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMH CHCTEMaMHU
CUHCTICHHSI; YMEHUE BBIMOJIHITH BRIYUCICHUE 3HAYCHUN U NTPeoOpa3oBaHus
BBIPQXKCHUN CO CTEMEeHSMH W JIorapupMamu, MpeoOpa3oBaHHs POOHO-
palMoOHANBHBIX ~ BBIPAKEHUH; yYMEHHE  ONEpPHpPOBATh  IMOHATHUSIMHU:

MoCJICA0BaTCIbHOCTD, apI/I(i)MeTI/ILIeCKaH nporpeccus, TIrcoOMCTPHUYCCKAIL




nporpeccusi, OeCKOHEUHO yObIBaloIlas TeoMeTpHYecKas MpOrpeccus;
YMEHHE 3a/laBaTh IIOCIEIOBATEIbHOCTH, B TOM 4YHCIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpPMYI; YMEHUE ONMEPHPOBATH MOHATUSIMU: KOMILIEKCHOE
YHUCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4ucna, (GopMa  3amMcd  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass © anreOpandveckas); YMETh
POU3BOJUTh apHU(PMETHUYECKUE ICHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOAMUTH NMPUMEPHI UCIOJIb30BAHUS KOMIIJIEKCHBIX YMCEJl; OEpUPOBATH
HNOHATUAMHU:  MaTpuma 2x2  u  3X3, omnpeneiauTenb  MaTpHILIbI,

TCOMCTpPHUY €CKUU CMBICIT OIpCACIINTCIIA

YMeHue onepupoBaTh IMOHATUSMHU: pPALUOHANIBHBIC, HPPALMOHAIBHEIE,
IIOKa3aTeNIbHbIE, CTEIEHHbIE, Jorapu(@MUUecKue, TPUTOHOMETPUUECKUE
YPaBHEHMS M HEPAaBCHCTBA, HUX CUCTEMBbl; YMEHHE OIIEPUPOBATH
HNOHATUAMU: TOXAECTBO, TOXKIECTBEHHOE Ipeo0pa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YPaBHEHHM M HEPABEHCTB, PABHOCUJIbHOCTH
YPaBHEHMI, HEpPaBEHCTB M CHUCTEM; YyMEHUE pellaTh ypaBHEHUS,
HEPAaBEHCTBA W CHCTEMBl C IIOMOIUBIO PA3JIMYHBIX INPUEMOB; pEIIATH
YPaBHEHMs, HEPABEHCTBA M CUCTEMBl C IApaMeTpPOM; NPUMEHSITh
YPaBHCHMs, HEPAaBEHCTBA, UX CHUCTEMBI IS PELICHUS MAaTEMaTHYECKUX

3a/1a4 | 3a]1a4 U3 Pa3InyHbIX 00acTell HAyKH U peabHOM KU3HU

YMmeHue omnepupoBaTh TMOHATUSAMHU: (DyHKUUSA, UYETHOCTH (YHKIIHH,
HNePHOANYHOCTh (YHKIUH, OrPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (YHKIHMH, HauOoJblIee M HaMMEHbIIEee 3HAYCHUS
(GYHKIMM Ha MPOMEXYTKE, HenpepblBHAsT (DYHKLUS, aCUMITOTHI rpaduka
¢byHkuMu, mepBas U BTOpas MPOU3BOAHASA (PYHKLIUHU, T€OMETPUUYECKUN U
bu3MYeCKHii CMBICT TPOM3BOJHOW, TEpPBOOOpa3Hasi, ONpeaeIEHHBINA
UHTErpajl; yMEHHE HAaXOIWUTh AaCUMITOTHI Tpaduka (QyHKIUU; yMEHHE
BBIUMCIATh  IPOU3BOJHBIE  CYMMBbI, IPOM3BEIEHHUS, YAaCTHOIO U
KOMIO3UIMKM (QYHKIUI, HAaXOAUTh YpaBHEHHE KacaTelbHOH K TIpaduky
(GyHKIMM; yMEHHE HaXOAMTb IPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIUM;
YMEHHE WCIOIb30BaTh MPOU3BOAHYIO [UIsl HCCIENOBaHUs (QYHKIIHH,
HaXOJUTh HAaWOOJNbIIME M HAUMEHbIIME 3HaueHHs (QYHKUUN; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIOJIb30BaHMEM afIapara MaTeMaTH4ecKOro
aHaIu3a; NPUMEHATh MPOU3BOJHYIO JUIA HAaXOXKACHUS HAWIY4IIEero
pelieHuss B MPHUKJIAIHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMMYECKHX U

(1)I/I3I/ILICCKI/IX 3jagadax; HaXOJUTh IIOoIaiu U 00BEMBI (bI/Il"yp C IMIOMOIIBIO




HHTCr'pajia;, IMPUBOAWUTL IIPUMECPbBI MATEMATUYCCKOI'O MOIACIIMPOBAHUA C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: FpapuK QYHKIMH, 0OpaTHas QYHKIIHS,
KOMIO3ULIMS (PYHKIUH, JIMHCHHAs (QYHKIUSA, KBaJpaTUyHas O yHKIIHS,
panuoHanbHas (yHKIMSA, CTeneHHas (YHKIHS, TPUTOHOMETPUYECKHE
byHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MMOKa3aTelbHas U
gorapugmMuyeckas (QYHKIUH, YMEHHE CTPOMTh TpadUKd W3yYEHHBIX
¢yHKUMHA,  BBIMOJNHATH  IpeoOpazoBaHus  rpadukoB  QYHKIMIA,
UCIIOJIb30BaTh I'paUKH Ul U3yYEHHs MPOIECCOB M 3aBHCUMOCTEH, MpH
peLIeHNU 3aJad M3 OPYruxX ydeOHBIX MPEeIMETOB W 3a/Jad U3 pealbHOU
KHU3HH, BBIpaXaTb (QOPMYyJIaMH 3aBUCHMOCTH MEXIY BeIHYHHAMH,
UCIOJb30BaTh CBOWCTBA M rpaduku (QYHKUUN A pelleHUs] YpaBHEHMH,
HEpaBeHCTB W 33Jady C IapaMeTpaMH; HM300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTHU MHOKECTBA peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIC 3aJa4d pa3HBIX TUIMOB (B TOM 4YHCIE Ha
IPOIIEHTHI, O U YacTH, Ha JBI)KEHUE, padOTy, CTOUMOCTh TOBApOB U
yCIyT, HAJOTH, 337]a4d U3 O0JAcCTH yNpaBICHHS JUYHBIMU U CEMEHHBIMU
¢uHAHCAaMM); COCTABIATh BBIPAKEHUS, ypaBHEHHS, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIOBHIO 3aJadyH, HMCCIEJ0BAaTh IOJIYYEHHOE pEIICHHUE U
OIICHMBATh TMPABIOMOMOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIHPOBATH
pealbHbIe CUTyallUM Ha S3bIKE MaTEMaTHUKH; COCTAaBIIATh BBIPAKEHUS,
YPaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a7a4H, UCCIEA0BAThH
NOCTPOCHHBIE ~ MOJENM C HCIOJb30BAaHMEM  ammapara  airedpsl,

MHTEPIPETUPOBATH MOJyYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh HMOHATHUAMU: CpeAHee apudMeTndeckoe, MeAuaHa,
HauOOoJIbIIee U HaMEHBIIIEE 3HAa4YCHUA, pasMax, JUCICPCUsa, CTAHAAPTHOC
OTKJIOHEHHME YUCJIOBOro Habopa; yMEHUE M3BJIEKAaTh, MHTEPIPETUPOBATH
UH(pOpPMAILUIO, MPEICTABICHHYIO B TabJMIaX, Ha AUarpammax, rpapukax,
OTpa)arolllyl0 CBOMCTBA pPeaJIbHBIX MPOLIECCOB U SBJICHUI; MPECTABISTh
uHbOpMAIMI0O C TMOMOIIbIO TaOaMIl M JuarpaMMm; HMCCIEN0BaTh
CTaTUCTUYCCKHUEC OAHHBIC, B TOM YHCJIC C HNPUMCHCHUCM rpa(bnqecxnx
METOAOB U JJICKTPOHHBIX CPECACTB, Fpaq)I/ILIeCKI/I ucciaeaoBatb COBMECTHBIC

HaOJII0ACHUSI C TIOMOIIBIO JUArpaMM pacCEMBAHUS U IMHENWHOM perpeccuu

YMeHue onepupoBaTh NOHATHUAMM: CIy4YaWHBIA ONBIT M CIydalHOE

co0 bITUC, BCPOATHOCTDH CJ'Iy‘I&fIHOFO COGI)ITI/ISI; YMCHHUC BBIYHCIITH




BEPOSITHOCTh C HCIOJb30BAHUEM TIpaUUYEeCKUX METOAOB; MPUMEHSThH
(GOpPMYJIbI CIIOKEHHSI ¥ YMHOXEHHsI BEPOSTHOCTEH, (OpMYyJy IOJHOMN
BEpPOSATHOCTH, GopMyy bepHyiu, komOuHaTOpHBIC (DAKTBHI ¥ (POPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHH; YMEHHUE OIICPUPOBATH
MOHATUSAMU:  CJlydaliHas BEJIWYWHA, pPACIpEACIiCHUE BEPOSTHOCTEH,
MaTEeMaTUYECKOEe OXUJaHHWE, IUCICPCHS W CTaHIAPTHOE OTKIOHCHUE
CIly4allHOW  BENWYWHBL, (QYHKIUU  paCIpelNeleHus ¢  IUJIOTHOCTH
PaBHOMEPHOT'0, MTOKA3aTEILHOTO U HOPMAJTBHOTO PaCIpeIeTICHIH; YMEHIE
UCIIOJIh30BaTh CBOWCTBA M3YYCHHBIX PACIIPEICIICHUIN ISl PEIICHHs 3a/1a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIIUX YUCEI, METO/bI BHIOOPOYHBIX
UCCIICIOBAHUH; YMEHHE MPUBOAUTH TPUMEpPHl MPOSBJICHUS 3aKOHA
OOJIBIIMX YHCET B TNPHPOIHBIX W OOLICCTBEHHBIX SBJICHUSIX;, YMCHHE
OIEPHPOBATHh IMOHITHSIMH: COUYCTAHHUE, NEPECTAHOBKA, YHCIIO COYCTAHHA,
YUCIIO  IEepecTaHoBOK, OwHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOpPHBIC (aKThl M PACCYKICHUS JUIS PEHICHHs 3a]a4; OllCHUBATh
BEPOSITHOCTU PEAJIbHBIX COOBITHIA; COCTABIIATh BEPOSTHOCTHYIO MOJEIb U

WHTEPIIPETUPOBATD MTOJYUEHHBIN PE3YJIbTAT

YMeHue omnepupoBaTh MOHATHSIMH: TOYKa, TNpsiMas, IUIOCKOCTB,
MPOCTPAHCTBO, OTPE30K, Y4, BEJIMUMHA yTJa, TUIOCKUI yroi, AByrpaHHbIHN
yroJ, TPEXTPAHHBIM yroj, CKpeluBaroumecs npsMble, MapajuieIbHOCTh U
NEPIEeHIUKYJIIPHOCTh MPSIMBIX M IUIOCKOCTEH, Yroll MeXAy HIpsMbIMH,
Yrojl MEKIy TMpSIMOM M IJIOCKOCTBbIO, YIroJl MEXKAY IJIOCKOCTSIMH,
paccTostHUE OT TOYKH JO TIJIOCKOCTH, PACCTOSHHE MEXKIY MPSIMBIMU,
paccTositHue MEXIy IJIOCKOCTSMHM; YMEHHME HMCIOJIb30BaTh INPU PELICHUU
3a/1a4 u3y4yeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOUIEr0 MHUPA; CTPOUTh MaTeMaTHYECKHeE
MOJIENTH C TIOMOIIBI0 TEOMETPUUYECKUX TMOHITHH M BEJIMYHMH, PEIaTh

CBA3AHHBIC C HUMHU MMPAKTHUYCCKUEC 3a1a49U

10

YMeHue omnepupoBaTh MOHATUSAMHU: IUIOMIAAL (GUIYpbl, 00BEM (GUTYpHL,
MHOI'OIPaHHUK, IPAaBWIbHBIM MHOTIOI'PAaHHUK, CEYEHHE MHOrOIpPaHHHUKA,
Ky0, mapajulenenunesn, Npu3Ma, NUpampaa, ¢urypa M IOBEPXHOCTb
BpallleHns, LWIMHAP, KOHYC, map, cdepa, miomanab chepbl, MIIOMAIb
NOBEPXHOCTH TNHPAMHUIbI, TPU3MBI, KOHyca, LMIMHIpa, 00BEM KyOa,
OpSMOYTOJILHOTO Mapajulefienunena, HUpaMubl, MPU3MBL, HWIMHIpA,
KOHYyca, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUEHHUs KOHyca MU LMIMHJpA,

nmapajuiCJibHblI€ OCH HWJIKM OCHOBAHHWIO, CCUYCHUEC MIapa, IIJIOCKOCTD,




Kacaromasicst cdepsl, LMIMHIPA, KOHYCa, YMEHHME CTPOUTb CEUCHHE
MHOT'OTPaHHUKA, U300pa)xkaTb MHOTOTPAHHUKHU, (UIYpBI M MOBEPXHOCTU
BpAllCHMS, UX CEYCHMS, B TOM YHUCIIE C IIOMOLIbIO JIEKTPOHHBIX CPEICTB;
YMEHHME NPUMEHSATH CBOMCTBA I'€OMETPUYECKUX (UTYp, CAMOCTOSITENHHO
bopmMynMpoBaTh ONpeeeHNus n3ydaeMblX (GUTyp, BbIIBUTaTh TUIIOTE3BI O
CBOWMCTBAaX M IMpH3HAKaX I'€OMETPUYECKUX (Uryp, oOOCHOBBIBATH WU
OIpOBEpPraTh MX; YMEHHE MPOBOAUTH Kiaccupukauuoo ¢uryp mo
pasIMYHBIM TPU3HAKAM, BBIIOJHATE HEOOXOAMMBIE JIONOJHUTENIbHbIE

MOCTPOCHUS
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YMeHue onepupoBaTh IMOHSATHUSIMU: JIBKEHHE B  IIPOCTPAHCTBE,
napauieNbHBI MEePeHOC, CUMMETpPUSl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OUs, NOA00HBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIE M MOJOOHBIE (UIYPBI, B TOM YHCIE B IPHUPOJE,
MICKYyCCTBE, apXUTEKTYpE; UCII0JIb30BATh T'€OMETPUUYECKIE OTHOIICHHS TIPH
pelIeHuH 3ajad; HaXOOUTh TI'€OMETPUYECKHE BEIWYMHBI (IUIMHA, YTOJI,
IUI0IIA b, 00BEM) IPU PEIICHUHU 3aJad U3 IPYTruX y4eOHBIX MPEIMETOB U
U3 pPEaJbHOW JKM3HU; yYMEHUE BBIYHCISATH T'EOMETPUYECKHE BEITMUNHBI
(mmHa, yrom, IUIOMAAb, OOBEM, IUIOMIAJb ITOBEPXHOCTH), HCIOJB3YS
U3y4eHHble (HOPMYJBI U METOJBI, B TOM YHCJE: IUIOLIA]b MOBEPXHOCTH
OUpaMUBI, MPU3MBI, KOHYCA, IMIMHApA, IUomans chepbl; 00bEM Kyoa,
OPSMOYTOJIBHOTO — TMapajulefienunena, MHUPAMUAbL, TPU3MBL, IMIIMHIPA,

KOHYCa, I1apa; yMEHHE HaXOJUTh OTHOIIIEHHE 00BbEMOB MOIOOHBIX (PUTYp
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VYmMmenue OIICpHUPOBATh MOHATHAMU: IPAMOYIOJIbHass CUCTEMa KOOpAWHAT,
BCKTOp, KOOpPAWHATHBI TOYKH, KOOPAWHATBHI BCEKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha 4YHUCIIO, PaA3JIOKCHUEC BCKTOpa II0 6a3I/Icy,
CKaJIApHOC IIPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHHUC, YIoJl MCKIAY
BCKTOpaMH; YMCHUC HCIIOJIb30BATb BeKTOpHLIﬁ u KOOp,Z[I/IHaTHHﬁ MCTOA

AJiA pEIICHUS TCOMCTPUUCCKUX 3aaYd U 3a/la4d APYTUux y‘l€6HBIX npeaMeEToOB
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YMeHue BbIOUpaTh MOAXOMAIINNA METO JJIsl PEIICHMS 3a/1aui; TOHUMaHUE
3HAYMMOCTH MAaTEMaTUKH B HW3YyYEHUU NPHUPOJHBIX MU OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUH; YMEHHE paclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, YMEHUE NMPUBOJUTH MPUMEPHl MATEMATHUYECKUX

OTKPBITUH POCCUICKOW U MUPOBOM MaTeMaTU4€CKOW HAYKU




INEPEYEHD 9JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BeIUMCIEHUS
1.1 HatypanbHble u nensie uncia. [Ipu3Haky 1eMMMOCTH HEeTbIX YHCeT
12 Panonansupie  uymcna. OOBIKHOBEHHBIE W JCCATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEUHBIE MTePUOANIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypajbHOW cTemneHH. JlelicTBusA ¢ apupMeTHUYEeCKUMHU
' KOPHSIMH HaTYpaJbHON CTENEHH
14 Crenenb ¢ 1einbiM noka3atesneM. CTeneHs ¢ palMoHaIbHBIM oKa3zaTenaeM. CBoiicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHCJIOBOIrO apryMmMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT'eHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIE M HATYpaJbHBIE JIOTAPU(MBI
JelictBuTenpHbIe uKchaa. Apudmernueckue oOnepanud C  JICHCTBUTEIbHBIMU
1.7 yrcinaMu. [1puGmmkEHHbIC BRIYMCICHUS, TPABUIa OKPYTJICHUS, IPUKUJIKA U OIICHKa
pe3yJibTaTa BEIUUCICHUN
1.8 [IpeoGpasoBaHue BHIpaXKEHUI
1.9 KommuiekcHble uncia
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 Llenbie 1 1poOHO-paliMOHATBHBIE YPABHEHHS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEeHUS
2.5 [Tenbie u [poOHO-paLIMOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKue HepaBeHCTBa
2.8 TpuroHomerprueckue HepaBeHCTBA
2.9 CHcTeMBI U COBOKYITHOCTH YPaBHEHHUIT U HEPABCHCTB
2.10 VYpaBHEeHHUs, HEPABEHCTBA M CUCTEMBI C TapaMeTpamMHu
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaeuTeNh MaTPULIBI
3 OyHKIIUY U TpapuKu




OyHkims, crnocodsl 3amanus ¢yHkuuu. ['paduk Qyaknwu. B3zaumHO oOpaTHBIC

31 ¢ynkuu. Yérapie 1 HeuéTHBIC QyHKIUU. [lepuoandeckue GyHKIUHA
ObnacTh ompeneneHus U MHOXKECTBO 3HaueHud ¢yHkiuuu. Hymu ¢yHkuu.
39 [IpomexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
' MaxkcumyMbl U MUHHMYMBI GyHkuuu. HauOosbliee M HauMeHbIIee 3Ha4YCHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHass (QyHKUMsS € HaTypaJbHbIM M LeJIbIM Toka3areieM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpuyueckue QyHKIHH, UX CBOWCTBA U rpauKu
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMH, UX CBONCTBA U IpapUKu
36 Touku paspeiBa. AcuMnTOTHl TpadukoB GyHkumid. CBoiicTBa  (YHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTtenbHOCTH, CIIOCOOBI 3aJaHuUs MOCJIEN0BATEILHOCTEN
3.8 ApudmeTrueckas U reomeTpudeckas nporpeccuu. @opmyJia C0KHbBIX IPOLIEHTOB
4 Hauana maremaTtnueckoro aHanmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIC 2JIEMEHTAPHBIX (YHKIIUH
[IpumeHeHue MpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIHH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxieHrne HauOoJbIIero 1 HauMEHbIIEro 3HaueHusl QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasHas. MuTerpa
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBO, onepaiuy HaJ MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha MJIOCKOCTU
7.2 IIpsiMbIe ¥ MIITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHats!l 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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