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INOACHUTEJIBHASA 3AIINCKA

VYuebHblil Kypc «AureOpa W Hayala MaTeMaTHUECKOTO aHAlIW3a» SBISETCS OJHUM M3
HanOoJiee 3HAYMMBIX B TMPOrpaMME CpPEIHEro oO0Iero oOpa3oBaHUs, MOCKOJIBKY, C OJHOU
CTOPOHBI, OH OOECHEYHMBAET WHCTPYMEHTAIbHYIO 0a3y Ui H3Y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (hOpMHUpPYET JIOTHYEeCKOe M aOCTPAaKTHOE MBIIUICHUE
oOyyaromuxcss Ha ypOBHE, HEOOXOIUMOM Ui OCBOEHHsSI HMH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUM, CIOBECHOCTM U JPYruX JUCHMIUIMH. B pamkax paHHoro yudeGHOro Kypca
oOydaroluecsi OBJaJICBAIOT YHUBEPCAJbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas
bopMynHUpyeT CBOM TOCTHKEHHUS B MaTeMaTHYeCcKon dopme.

Y4eOHbIil Kypc anreOpsl W Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJaJbIBAa€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUS] 3aKOHAMU (DU3HMKHM, XHUMHH, OWOJIOTUHM, TIOHMMAaHUS OCHOBHBIX
TEHJACHLIUNA Ppa3BUTHSI YKOHOMUKH M OOUIECTBEHHOM >U3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX HUGPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HCIOJB30BaTh WX IS
JTaIbHEUIeT0 00pa3oBaHWs W B TIOBCEJAHEBHOW JKM3HH. B TO Ke BpeMms OBIaJCHHE
a0CTPaKTHBIMU U JIOTUYECKHU CTPOTUMHU KOHCTPYKIHUSAMH ajareOpbl 1 MaTeMaTHYECKOTO aHalIn3a
pa3BUBAE€T YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBATh
YTBEPXKJICHHS C TIOMOIBI0 MHIYKIMU U PACCYXAaTh JE€AYKTUBHO, UCIOJIb30BaTh 0000IIEHHE U
KOHKPETH3aIMI0, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpPEaTHMBHOE U KPUTHUYECKOE
MBIIUICHHUE.

B xoxe u3ydenus ydeOHOro kypca «AinreOpa M Hayaja MaTeMaTUYECKOTO aHAINU3a»
oOyJaronuecs TOJMy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7a4, CaMOCTOSTEIILHOTO
IIOCTPOEHUSI MAaTEMaTHYECKUX MOJENEH peallbHbIX CUTyallud, WHTEPHPETALUU MOJIYyYEHHBIX
pelIeHni, 3HaKOMSITCSI C MIPUMEpPaMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMU OTKPHITUSMHU U UX aBTOPAMHU.

VYueOHblii Kypc o00JIajaeT 3HAUUTENbHBIM BOCIHUTATEIbHBIM MOTEHIUATIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHbI MaTepual, CHOCOOCTBYIOUIMHA (HOPMUPOBAHHIO HAYUHOTO
MHUpPOBO33pEHHUs, Tak MW uepe3 creuupuky ydeOHOM  JesATenbHOCTH, TpeOyrolen
NPOJODKUTEILHOW  KOHIEHTPAllMd  BHUMAaHHS, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a I1OJIy4E€HHBII pe3yibTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajlaM MaTEeMaTHYECKOTO aHAlU3a JICKUT
JeSTeIbHOCTHBIN MPUHIUI 00yUYEeHUsI.

B ctpykType yuebHOro Kypca «Anredpa v Hayanaa MaTeMaTHYECKOTO aHalln3a» BbIIEICHBI
CIIEIyIOIINE COJEPIKATEIbHO-METOANYECKHE JHHUU: «Yucina u BblUMCIEHUs», «DyHKIUM U
rpadukny, «YpaBHEHHs U HEpaBeHCTBa», «Hauyana maremaTrueckoro aHainmusa», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE cOAEpKATEIBLHO-METONWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT OOy4eHHus Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSS JIPYT
Jpyra M TOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMH M pasznenaMu. JlaHHbBIA y4eOHBIH Kypc
SBIISICTCS. MHTETPATUBHBIM, TIIOCKOJBKY OOBEAMHSET B cebe colmep)KaHHe HECKOIbKUX
MaTeMaTHUYECKUX JHUCLUIUIMH, TaKUX Kak ainredpa, TPUrOHOMETPHs, MaTeMaTHUYECKUN aHalu3,
TEeOpusi MHOXECTB, MaTeMaTudeckas joruka u npyrue. [lo mepe Toro kak oOydaromuecs
OBIIIeBalOT BcE Oojee LIMPOKUM MaTeMaTHMYECKUM alapatoM, y HHX [OCIeI0BaTeIbHO
dopMHpyeTcssT M COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOZENb peaTbHOMH
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHBIE NMPU H3YyUYEHUU Y4eOHOTo Kypca, IJs peuieHus



CaMOCTOSITEIIEHO C(HOPMYJTHPOBAHHOW MaTeMaTHYeCKOW 3a7add, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CO,Z[ep)i(aTeJ'H:HO-MCTOI[I/I‘-IGCKEUI JINMHUA «Ywucna )41 BBIYUCIICHUS» 3aBCpHIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITOJb30BaHUA HGIZCTBHTGHBHLIX YHUCCJI, KOTOPOC OBUIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Imero obpaszosanus. Ha ypoBHe cpemgnero oOmiero obpasoBaHus 0c000€
BHUMaHUE yaensieTcss GOpMHUpPOBAHUIO HABBIKOB PAllMOHATBLHBIX BBIYMCICHUHN, BKIIOYAIOUIUX B
ce0s1 MCIIONB30BaHNE PA3IMYHBIX (OPM 3aMUCH YHCIIa, YMEHHE JIelaTh NMPHUKUIKY, BBIIOIHATH
HpI/I6J'H/I)KéHHBIC BBIYUCIICHUS, OICHUBATh Y CJIOBBIC BBIPAKCHMA, pa6OTaTI) C MaTCMaTHYCCKUMHU
KOHCTaHTaMH. 3HAKOMBIE o6yqa}01111/1Mca MHOXXCECTBAa HATYpAJIbHBIX, LCJIbIX, PAllMOHAJIBHBIX W
JNEHCTBUTENBHBIX YUCEN JOMOJHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uucel. B kaxmom u3 3Tux
MHOXECTB paCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIEU(PHUECKUE 3aaYl U ONEepaLUU: ATICHUE
HAIeJI0, ONEPHUPOBAHME OCTATKAMH Ha MHOXKECTBE IICJIBIX 4HCEN, O0coOble CBOMCTBA
PalyOHAJIBHBIX W HPPAalHOHAJIBHBIX 4YHCCII, apI/I(i)MCTI/I‘-IeCKI/Ie ornepanru, a TaKXC H3BJICUCHUC
KOpDHS ~ HaTypaJbHOW CTENEeHM HAa MHOXECTBE KOMIUIEKCHBIX  uHceld. bmaromaps
MOCNIEAOBATEIPHOMY  PACIIMPEHUIO Kpyra HCIOJNb3yeMbIX YHCET W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX MMPUMCHCHHA IJId PCHICHUA PA3JIMYHBIX 3a1a4 q)opMpreTcsI MMpEaACTaBJICHUC
0 €IMHCTBE MaTeMaTHUKH KaK HAYKH U €€ POJIM B MOCTPOCHUH MOJIeNel peaibHOro MUpa, HIMPOKO
HCITOJIB3YIOTCSI 0000IIEHUE M KOHKPETU3AIIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCsl Ha MPOTSKEHUH BCETO OOYYCHHs HA
YpOBHE cpemHero oOmero oO0pa3oBaHMs, IIOCKOJIBKY B KaxIoMm pasnene [Iporpammsl
MPEyCMOTPEHO PEIlIeHUE COOTBETCTBYIOIIMX 3ajad. B pesysnbTate oOyuaromniyecs: OBlaJeBalOT
pa3IMYHBIMH ~ METOJAMH PpEUICHHs pPaldOHAIBHBIX, HWPPANUOHATBHBIX, TOKA3aTEIbHBIX,
jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHHI, HEPABEHCTB M CHCTEM, a TaKXe 3ajad,
COACpKAMNX IMMapaMCTpPhI. HOJ’Iy‘-IeHHBIC YMCHUA HIUPOKO HCIIOJIB3YIOTCA HpPHU HUCCICAOBAHHUU
GyHKIHMI ¢ TOMOIIBIO IPOU3BOAHOMN, IPU PEIICHUH NPUKIIAJAHBIX 33/1a4 U 33]a4 Ha HAXOKJCHHUE
HauOONBIINX U HAMMEHBIUX 3HaYeHU GyHKuu. [laHHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (OpMUPOBAHHME YMEHHUH BBINIOJHATH PAacy€Thl Mo GopMynaM, mnpeoOpazoBaHUS
palOHAJIBHBIX, UPPALUMOHAJIBHBIX U TPUTOHOMETPHUYCCKUX Bblpa)KeHHﬁ, a TaKXKe BBIpa)KeHI/II;'I,
COJIepKalINX CTEIEeHW | JiorapudMbl. biaromaps H3ydeHHUIO anreOpamdecKoro Marepualia
MPOUCXOANT JajbHElllee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, (POPMHUPYIOTCSI HABBIKM JCTYKTHUBHBIX PACCYKICHHM, paOOTHl ¢ CUMBOJIHHBIMU
dbopMamMu, TIPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anre6pa npeziaraet 3Qp¢GeKTUBHbIE HHCTPYMEHTHI Ul peLICHHs] TPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 33724, HATJISAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK s3bIKa HayKH.

CopnepxatenpHo-MeToanYecKast TUHUS «DYHKIMU U TpaQuUKH» TECHO NEpeIuieTaeTcs ¢
OPYTMMH  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KaKOM-TO  CMbIcie  3a7aér
MOCIIEIOBATEIPHOCT, ~ W3YYCHUs  MaTepuaia. V3ydeHWe  CTENeHHOW, IMOKa3aTelbHOMH,
Jorapu(pMUUECKON U TPUTOHOMETPUUECKUX (YHKIIUI, X CBOICTB U rpaMKOB, UCIOIb30BAHNE
GyHKUMH A7 pemieHus 3a7ad U3 APYTuX Y4YeOHBIX MPEAMETOB M PEANbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTU4YECKUM aHAJIM30M, TaK M C PEHICHUEM YpaBHEHUM M HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMaHHE yaesercs (OPMHUPOBAHMIO YMEHHUS BBIpaXaTh (opMyIaMu
3aBHCUMOCTH MEXIY Pa3IUYHbIMHU BEJIMYMHAMH, UCCIEI0BATh MOJNyUYeHHBbIE (PYHKIIMU, CTPOUTH
ux rTpaduku. Marepwan STOW COJep)KATENbHON JHHUM HAleleH Ha pa3BUTHE YMEHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BbIPAXATb 3aBUCUMOCTH MCKAY BCIWMYHMHAMU B paBJ'II/ILIHOI\/JI (bopMe:
AHAJTUTUYECKOM, Trpaduyeckod U CIIOBeCHOHM. Ero wu3ydeHwe CrocoOCTBYET pa3BUTHIO



AITOPUTMHUYECKOTO  MBINIIEHUS, CIHOCOOHOCTM K  OOOOIIEHWIO ©  KOHKPETH3allWH,
UCIIOJIb30BAHUIO AHAIOTHA.

CopnepxarenpHas nuHus «Havyana maTeMaTnyeckoro aHajian3ay IMO3BOJIAET CYHIECTBEHHO
pacuIMpUTh KPYr KaK MaTeMaTHYeCKHX, TaK M MPHUKIAIHBIX 3a]a4, JOCTYIMHBIX 00Yy4arolumMcs,
TaK KaK y HUX IOSBJISETCS BO3MOXKHOCTh CTPOUTh IPaUKHU CIOKHBIX (PYHKUUHN, ONPEENATh UX
HauOOobIINE U HAaUMEHbBIINE 3HAYEHUS, BRIYUCIATD IIom@aan Guryp u oObEMBI TeJ, HAXOIUTh
CKOPOCTM U YCKOpeHMs InpoueccoB. JlaHHas coaepkaTesbHas JIMHUASA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYECKHX MOJENel peajgbHbIX CHUTyaluid, I03BOJISET
HaxXOJWTh HAWIydlllee pElIeHHEe B MPUKIATHBIX, B TOM YHCIE COLUUAIbHO-DKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOTO aHaiu3a CIOCOOCTBYET pPa3BUTHUIO
abcTpaKkTHOTO, (OPMATBHO-IOTUYECKOIO M KPEaTUBHOI'O MBIIIICHUS, (OPMUPOBAHUIO YMEHUN
pacrno3HaBaTh NPOSBICHHS 3aKOHOB MaTEeMAaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOLINXCS PE3y/bTaTax, NOJyUYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKU KaK HAayKu, U
00 UX aBTOpAXx.

CopnepxaTenpHO-MeToANYeCKass JMHUSA «MHOXecTBa M JIOTHKa» BKIIOYaeT B ce0s
AJIIEMEHThl TEOPUM MHOXECTB W MAaT€MaTHYECKOW JIOTUKU. TeopeTMKO-MHOKECTBEHHbBIE
MPEJICTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH M TpejiaraloT Haubosee
YHHUBEpPCAJIbHBIA SI3bIK, OOBEAMHSIOMINNA BCE pa3fesbl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBA3BIBAIOT pa3Hble MATEMAaTUYECKUE IUCLUUIUIMHBI U UX IPUIIOKEHNUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTH OOYydYalomeMycCsl TOHHMAaTh TEOPETUKO-MHOXKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHKH M HCIOJIb30BaTh €ro JUId BBIPAXKEHUS CBOUX MbIciei. Jpyrum
BO)XHBIM IIPU3HAKOM MaTEeMAaTUKU KaK HAyKH CJelyeT NMpPU3HATh CBOMCTBEHHYIO € CTpOrocTh
00OCHOBaHMH W  CJEJOBAHUE OINpPENENEHHBIM IpaBUJIaM TIOCTPOCHUS  JIOKA3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTAMM MAaTE€MaTH4eCKOW JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIIUIEHUS. 00y4YaroUIMXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXJICHUS HA OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUIECKOTO MBITILICHUSI.

B yuebHom kypce «Ainrebpa M Hayala MaTeMaTUYECKOTO aHAINU3a» IMPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTHYECKOTO  MOJICJIMPOBAHHUS,  KOTOpbIE  MpPHU3BaHBl  CIOCOOCTBOBATH
(OpMUPOBAHMIO HABBIKOB TOCTPOCHMSI MOJENEH pealbHbIX CUTYyallud, HCCIIEIOBAHHS 3THUX
MoJieJiell ¢ TMOMOINBI0 ammapaTa anreOpbl MU MaTeMaTHYeCKOro aHajiu3a, HHTEpIpeTalnuu
IIOJIyYEHHBIX PE3yJbTaTOB. Takue 3aJaHHs BIUIETEHbl B KaXAbIH W3 pa3lelioB IPOTrPaMMBbl,
MIOCKOJIBKY BECh MaTepHai y4eOHOro Kypca IIMPOKO MCIOIB3YeTCs ISl PEUICHUs] MPUKIIAJIHBIX
3amad. [lpu pemieHnn peanbHBIX MPAKTHUECKUX 3a7ad  oOydaromuecs pa3BUBAIOT
HAOII0IaTEIbHOCTh, YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BATh
aHaJIOTHIO, 0000IAaTh M KOHKPETH3MPOBATh Mpobiemy. JlesrenbHOCTh 1O (GOPMUPOBAHUIO
HaBBIKOB PEIIEHUs MPUKIAJAHBIX 3a]]a4 OPraHU3YyeTCsl B MPOLECCE U3YUEHHSI BCEX TEM Y4eOHOTro
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOT0 aHAIIN3ay.

Ha u3ydenue yueOGHOrO Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHaJIN3a» OTBOAUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 daca B Henemo), B 11 kmacce — 136 ygacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucsa 1 BBIYUCICHUSA

Panmonansueie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauueckue Apodu. Ilpumenenue apoGeil 1 MPOLEHTOB Ui pelIeHHs MPUKIATHBIX 3a/1a4 U3
Pa3IMYHBIX OTpacCied 3HAaHUW U PEaTbHON KU3HHU.

[HevictButenpHble uncna. PamnyoHanbHble W WppalMOHANIBHBIE ynciaa. ApudMeTHUecKue
ONepalu C JEHCTBUTEIBbHBIMU uYncaaMu. MoOIynb NEUCTBUTEIBHOIO YHCJIa M €ro CBOMCTBA.
[IpubnuxEéHHbIE BBIUMCICHUS, TMpaBUIa OKPYIJCHHs, TNPUKHUIKA H OIlEHKAa pe3ylibTara
BBIYHCIICHHI.

Crenens ¢ uenbiM nokasareneM. bunom Herotona. VMcnonb3oBanue noaxonsuieit popmsl
3aMMCH IEUCTBUTENIBHBIX YUCEI U1 PEHIEHUS] TPAKTUUYECKHUX 3a/1a4 U IPE/ICTABIICHUS IaHHbIX.

Apudmernuecknil KOpeHb HATYPaJIbHOM CTENIEHH U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTeleM M €€ CBOICTBa, CTENEHb C JEHCTBUTEIbHBIM
MOKAa3aTeJIeM.

Jlorapudm uncna. CoiictBa norapudma. JleciTHIHbBIC U HATYPAIbHBIC JTOTaPU(PMBI.

CuHycC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YMCJIOBOIO0 aprymMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHMCIOBOIO apryMEHTA.

YpaBHeHHUS M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMSI U ypaBHEHUs-CleACTBUSA. HepaBeHCTBO, pellieHne HEPABEHCTBA.

OCHOBHBIE METOJIBI PEUICHHUS LEIBIX U APOOHO-PAlMOHATIBLHBIX YPABHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOM IEepeMEHHOHM. /JleneHue MHOrouseHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHs YHCIOBBIX BBIPAKEHHIA, COJIEPKAIINX CTETICHH U KOPHU.

WppanmonaneHele  ypaBHeHUs. (OCHOBHBIE METOAbl PELICHHUS  HPpPallMOHAIBHBIX
YpaBHEHUM.

Iloka3zaTenbHble ypaBHEeHUs1. OCHOBHBIE METO/IbI PEILIEHHUS [TOKA3ATENbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BEIpAKEHUH, COIEPIKAIINX JIOTapU(PMBI.

Jlorapugmuueckue ypaBHeHHA. OCHOBHBIE METOABI PEIICHHS JIOrapHU(PMHUECKUX
YpaBHEHUM.

OcHoBHble TpuroHoMmerpuueckue Qopmynsl. I[IpeoOpasoBaHHe TPUTOHOMETPUUECKUX
BBIpa)KCHUI. Pelllenre TpUroHoMeTpu4eCKUX YpaBHEHU.

Pemenne cucreM JIMHEWHBIX ypaBHEHMH. MaTpuma CHUCTEMBI JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUH CMBICT M CBOWCTBA, BBIYUCIIEHUE €r0
3HAUEHUS, TPUMEHEHUE ONPEACIIUTENS IS PEIIECHUsI CUCTEMbI IUHEHHBIX ypaBHeHM. Pemenue
MPUKIAHBIX 337a4 C ITOMOUIBI0 CUCTEMBI JINHEMHBIX YpaBHEHUU. VccnenoBaHne NOCTPOESHHOM
MOJIEJIH C TOMOILBIO MaTPHI] U OIIPEACIIUTEIICH.

IlocTpoeHre MaTeMaTHYECKUMX MOJENEW peaJbHOM CUTyallMM C IOMOLIbIO YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMH M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYeCKHX 3alad U
3aJa4 U3 pa3IMUHBIX 00JacTel HAyKU U pealbHOU JKHU3HU.

DOyHKIUM U rpapuku

@dyHKIMsA, crnocoObl 3amaHus ¢GyHKuMUA. B3anMHO oOpartHble (yHkumu. Kommosunus
bynkuwmid. ['paduk Gyakuu. DnemenTapHbie mpeoOpazoBanus rpadUKoB GyHKIIAM.



O6uacTp ornpeneneHuss 1 MHOXKeCTBO 3HaueHUN ¢yHkuuu. Hynu dynkuuu. [pomexyTtku
3HAKOMOCTOSIHCTBA. UETHhIe M Heu€THble GyHKuuu. [lepuogmueckue ¢ynkmuu. [IpomexyTku
MOHOTOHHOCTH (DyHKIMU. MakcHMyMbl 1 MUHUMYMBI (GyHKIMU. Hanbombiliee 1 HaMMEHbIIEE
3HaueHUs! QYHKIIUU HA TPOMEKYTKE.

Jluneiinas, kBagpaTudHast U ApOOHO-TMHENWHAs GYHKIUUA. DJIEeMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX IPaUKOB.

Crenennast QyHKIHS ¢ HATypalbHBIM M IENBIM IOKaszareneMm. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS Nn-0il CTemeHW Kak (PyHKUIHMHM OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKAa3aTeJIeM.

[TokazarenbHast U norapudmudeckas pyHKIUU, UX cBoiicTBa U rpaduku. Vcmnonb3oBanue
rpaduKoB (PYHKIUH U1 pelieHns ypaBHEeHUH.

Tpuronomerpuueckasi OKPYKHOCTb, OIPEIACICHHE TPUTOHOMETPUUECKUX  (YHKIIHI
YHUCJIOBOTO ApIyMEHTA.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH B pealIbHBIX Mpolieccax U sBleHusX. ['paduxu peanbHbIx
3aBUCUMOCTEH.

Hayana maTteMaTH4ecKoOro aHajaims3a

ITocnegoBaTensHOCTH, CIOCOOBI 3aJaHMs MOCIEA0BAaTEILHOCTEH. MeTo I MaTeMaTH4ecKoi
WHIAYKIUU. MOHOTOHHBIE M OrpaHUYEHHBIE ITOCIIENIOBATEIBLHOCTH. MCTOpHS BO3HMKHOBEHUS
MaTEeMaTHYECKOTO aHallM3a KaK aHalln3a OECKOHEYHO MaJIbIX.

Apudmerndeckass W TeoMeTpHUEcKass mporpeccud. beckoHeyHo — yObIBaromias
reomeTpuueckas mnporpeccus. CyMma O0€CKOHEUHO YOBIBAIOIIEH T€OMETPUYECKON MPOTPECCHH.
JIvHEeVHBIM M OKCHOHEHUMANBHBIM pocT. Yucino e. @DopMmyna CIOXKHBIX MPOLEHTOB.
Hcnonbs3oBaHue MPOTrpeECCUU I PEUICHUS pealIbHbIX 3aau MPUKIIAJHOTO XapaKTepa.

HenpepbiBHble (GyHKIMM W WX CBOWCTBA. Touku paspbiBa. ACHMITOTHI T'padUKOB
¢dbynkumii. CBolicTBa (YHKIIMA HENPEPHIBHBIX Ha OTpe3ke. METo] WHTEpBAJOB IS PEIICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeMPephIBHBIX (DYHKIIHM ISl pEIICHUs 3a1a4.

[TepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenne, TeoMeTpuIecKuil U Gru3nuecKuii
CMBICTT IPOM3BOIHON. Y paBHEHUE KacaTeNbHOU K rpaduKy QyHKIIHH.

[TpousBoaHble aneMeHTapHbIX GyHKUMN. [Ipon3BoaHas cyMMbl, TPOU3BEACHUS, YACTHOIO
Y KOMIO3UIUU QYHKIUH.

MHoxecTBa M JIOTHKA

MHoxecTBO, onepaluyd HajJ MHOXKECTBAaMU M MX CBOMCTBa. [uarpammsbl Diinepa—BenHa.
IIpuMeHeHrne TEeOPETUKO-MHOKECTBEHHOIO amnmnapara i OINMCAaHWs PeajbHbIX IMPOLECCOB U
SBIICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MAaTeMaTHYeCKOTO  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

11 KJIIACC

Yucia 1 BBIYUCICHUSA

Hatypanbuble u 1nenble yucna. [IpumeHeHHE NPU3HAKOB JEIMMOCTH LEJIBIX YHUCEI,
HanOonbmui o6t neautensd (nanee — HOJl) m nanmenbinee obmiee kparHoe (nanee — HOK),
OCTaTKOB IO MOJYJII0, airoput™Ma EBKiKaa 1 peleHns 3a1a4 B LEIbIX YUCaX.

KommekcHble 4ucna. AnredOpandeckass U TpUTOHOMETpuyeckas (OpMbI  3alucu
KOMIUIEKCHOTO yucia. ApupMeTHUECKHE ONepaluyd ¢ KOMIIEKCHBIMU unciaMmu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOPJIUHATHOH miockocTh. Popmynna MyaBpa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YMCeNl ISl pelleHus (QU3NYECKuX U
FEOMETPUYECKHX 3a7ad.

YpaBHeHus U HepaBeHCTBA

Cucrema U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUIrOHOMETPUYECKHX YPAaBHEHHH C IOMOUIbIO TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. PelieHne TpuroHoMeTpu4ecKiX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PELIEHUS TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUS] UPPAIIOHATbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM W COBOKYIIHOCTEH  PAallMOHAJIBHBIX,
UpPPaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapu(pMUUECKUX YPAaBHEHHH.

VYpaBHEeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpumeHeHne ypaBHEHUMH, CUCTEM U HEPABEHCTB K PEILEHUI0 MaTEMaTHYECKUX 3ajad U
3a7lady U3 pa3IMUHBIX O0JIaCTed HAyKHM M PEeaJbHOM JKWU3HU, HHTEpIpeTalus MOJyYeHHBIX
pE3yJIbTaTOB.

DOyHKIUM U rpadpuku

I'padux xommoszummu GyHkiui. ['eomerpudeckne oOpas3bl ypaBHEHHH W HEPABEHCTB Ha
KOOPJAMHATHOU IJIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpadUKH.

['paduueckue MeToabl pEUICHWs YpaBHEHHH H HEpaBeHCTB. [ 'paduueckue MeETOABI
pelIeHus 3a1a4 ¢ napaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKUIUN A HCCIEAOBAaHHS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT MPH PEIIEHUH 33]1a4 U3 APYIUX y4eOHBIX MPEIMETOB U pealbHON KHU3HH.

Hauyana maTeMaTHuyecKkoro aHajaimusa

[IpumeneHre MPOU3BOIHON K MCCIIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxosxneHne HauOobIIero 1 HAMMEHbLIETo 3HaYeHU I HeTIPEephIBHON (PYHKIIMH HA OTpE3Ke.

IIpuMeHeHnEe NPOU3BOMHOM M HAXOXACHHUS HAWIY4lIero PEeUICHHs B IIPUKIAIHBIX
3amadax, A OINpEeNeNIeHUs] CKOPOCTH W YCKOPEHHUs TIpolecca, 3aJaHHOro (GopmMmynoi wim
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOWMCTBO IepBooOpa3HbIX. [lepBooOpa3Hble 3J€MEHTapHBIX
¢ynkuunit. [IpaBuna Hax0XIeHUS TEPBOOOPA3HBIX.

Wurerpan. I'eoMeTpuyeckuii CMbICI MHTErpaja. BeldyucieHue onpenenéHHoro nHTerpaina
no popmyne Herotona-Jleltouuma.

[IpumeHeHne wuHTErpana JUis HaxXOXKIEHHs IUIomanedl IOockuX ¢Guryp u o0bEMOB
FE€OMETPUUECKUX TEI.

[Tpumeps! pemennit nuddepeHuanbHbIX ypaBHEHHH. MaTteMaTuueckoe MOAETUpPOBaHNe
peanbHBIX IIPOLIECCOB c ITOMOILBIO b depeHIHaTbHBIX YPaBHEHUM.



[NIAHMUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIM YPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHIA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIMTAHMS:

Cc(hOpMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMK  OOYYaromIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOro OOIIEecTBa, MPEJCTABIEHHE O MAaTEMAaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUI, MpOIEAyp TIpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aUMOJCHUCTBOBATH C COIMAIBHBIMH WHCTHTYTAMHU B
COOTBETCTBUU C MX (PYHKIIUSIMU U HA3HAUYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb POCCHIMCKOM TPa’kIaHCKOW WIEHTUYHOCTH, YBAKEHUS K TIPOIUIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOLIEHUE K JAOCTHUKEHUSM POCCHUICKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIpYTUX HayKaxX, TEXHOJIOTHUSX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOrO  Haponaa, cpOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO MOBEICHUS, CBI3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHKEHUM HAayKd U JAESITEeIbHOCTHIO Y4YEHOTrO, OCO3HAHUE JIMYHOTO BKJIAJa B IMOCTPOCHHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTHYECKOr0 BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pacCyXJACHHH, BOCIPUUMYUBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BHIOB UCKYCCTBA;

5) ¢pusuveckoro BoCHUTAHMS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MATEMATHUECKUE 3HAHUS B MHTEpECaxX 3J0POBOTO
u 0e3omacHOro oOpasa >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, peryyspHas Gu3nueckas akTUBHOCTB),
bu3nYeCcCKOe COBEPIICHCTBOBAHKE MPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON I€ITETFHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTBH K TPYJy, OCO3HAHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K pa3IudHbIM chepam
npohecCHOHATBLHOM AESITENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIOKEHUSMU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymielt mnpodeccun © Pean30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHHUIO U
caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUHU
MPAKTHYECKUX 3a7]a4 MaTeMaTHUECKON HapaBIeHHOCTH;

7) 3K0JIOrM4YEeCKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTHUECKOW KYJbTYPhl, IOHUMAHWE BIHUSHHUS COIHAIBHO-
SKOHOMHUYECKUX TPOIECCOB HA COCTOSHUE MPUPOJHON M COLMAIBHOM Cpeabl, OCO3HAHUE
I00aNbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOiieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHUU UIS pelieHus 3a1ad B 00JacTH OKpYKaoIIel cpelbl, TIaHUuPOBaHUE
MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX TOCIEJCTBUMN ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 O3HAHHUSA:



Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHA HAYKU U OOLIECTBEHHOW NMPaKTHUKH, MOHMMaHHE MaTeMaTHUYeCKOW HayKH Kak cqepsl
4eJI0BEUYECKON JESITEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTHU I Pa3BUTUS LIMBUIIN3ALUHY,
OBJIaJICHUE SI3bIKOM MAaTeMAaTUKH U MaTEMaTU4ECKON KyJIbTYPOU KaK CpPEeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO IE€ATEIbHOCTh UHANBUAYAIbHO U
B IpyMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBbIC YHHBeEPCAJIbHBIE YYeOHbIE 1eHCTBUSA

Ba3oBble Jiornyeckue AeicTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSTHW, OTHOIICHWH MEXIy TMOHATUSAMH, (POPMYJIUPOBATH  OMPEACIICHUS TOHSTHH,
YCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KIacCU(PUKALWMK, OCHOBaHUSA [UIsi 0000IIeHUs u
CpaBHEHUs, KPUTEPUHU TPOBOJUMOIO aHAIU3A;

BOCTIIPUHUMATh, (OPMYJIIHPOBATh M MPEOOpPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
oTpuLaTeNbHbIe, eAMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpEUHs B (akTax,
MaHHBIX, HAOMIOACHUSX W  YTBEPXKICHUSX, TMpeasaratb KPUTEPUU Ui  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JlenaTh BBIBOJBI C HMCHOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIJIIOUeHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOANUTH CAMOCTOSATEIBHO JTOKA3aTeIhCTBA MAaTEMATUYECKUX YTBEPKACHUU (TpsIMbIE U
OT TMPOTHUBHOTO), BBICTPAWBATH APTyMEHTAIUIO, TPHUBOJAUTH TPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHUS U BHIBOJIBI;

BBIOMpaTh crHoco® pemieHus Yy4yeOHOHM 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOolee MOAXOIAMMNA € YYETOM CaMOCTOATEIBHO BBIJECIEHHBIX
KpUTEPUEB).

Ba3zoBrbIe ucciaenoBarejaLCcKue AeliCTBHA:

MCIOJIb30BaTh BOIIPOCHI KaK HMCCIIE0BATENIbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYUe, MpoOieMy, yCTaHABIUBAaTh HCKOMOE W JaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIUI0, MHEHHE,

MPOBOJIUTh  CaMOCTOSITEIBHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IPOLECCa, BBIIBICHUIO
3aBUCUMOCTEN MEeXIAy 00bEKTaMu, SIBJICHUSIMHU, ITPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyJIUpOBaTH 0OOOIICHHS M BBIBOJBI M0 pe3yJibTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTDH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000111eHMI;

MIPOTHO3UPOBATh BO3ZMOXKHOE Pa3BUTUE MPOLIECCA, & TAKXKE BBIJBUTATh MPEAINOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BOIPOC U AJIs
pelIeHus 3a/1a4H;

BEIOMpaTh WHQPOPMAIMIO W3 HCTOYHUKOB  PA3JIMYHBIX  THUIIOB, AaHAJIU3UPOBATH,
CUCTeMATHU3UpOBaTh W HHTEPIPETUPOBATH HHGMOPMALMIO PA3NUYHBIX BHJIOB U  (QopM
MIPE/ICTABIICHHUS;



CTPYKTypupOoBaTh  MHGOpMalLMIO, TPEACTaBIATh €€ B  pa3IMuHbIX  (¢opMax,
WITIOCTPUPOBATh I'padUuecKy;

OLICHUBATh HAAEKHOCTHh HMH(OpPMAIMM IO CaMOCTOATENbHO  CHOPMYTUPOBAHHBIM
KPUTEPUSM.

KoMMmyHukaTHBHBIE YHUBeEpPcaIbHbIE YueOHbI€ el CTBUS

OO6uenne:

BOCIIpUHUMATh H q)OpMy.]'IHpOBaTB CYXKIACHUA B COOTBCTCTBHMU C YCIOBHAMHU U LCIAMH
06IHGHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPpAXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX W NHCBMCHHBIX
TEKCTaX, JaBaTh TOSCHEHHS IO XOIy PEIICHHs 3aJa4d, KOMMEHTHPOBATH TOJIYYCHHBIN
pe3ybTar;

B XOJIe OOCYXKICHHSI 3aJaBaTh BOIIPOCHI IO CYMIECTBY OOCYXAaeMOW TEMBI, TPOOJIEMEI,
pemaeMOI‘/'I 3aa4M, BBICKA3bIBAaTb WACHU, HALICJICHHBIC HA IMOUCK PCIICHHA, COIIOCTABJIAATH CBOU
CYXJICHUS C CY)XICHUSMHU JPYTUX YYaCTHUKOB JHANOra, OOHAPYKHUBATh Pa3lInyMe M CXOJCTBO
MO3UIIHH, B KOPPEKTHOH opMe GopMyITHpPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHS;

NPpEACTaBIATL PE3YJbTAaThl PCIICHUA 3aJadd, JSKCIICPpUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4Y€TOM 3agad MpPE3CHTAllMd |
0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHble YHUBEpPCAJIbHbIE YUeOHbI€ 1eCTBUS

Camoopranusanms:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3a/laud, BBIOMpPATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(OpPMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbI HHTE/IEKT:

BJIa/IETh HaBBIKAMH MO3HABATENBHON pe(IeKCUU KaK OCO3HAHUS COBEPIAEMbIX JIEUCTBUN
U MBICIUTENBHBIX TPOIECCOB, HUX pPE3yabTaToOB, BIAJETh CHOCO0aMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIPOIIECCA U pe3yiIbTaTa PEIICHNs MaTEMaTUUECKOH 3aaun;

MPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IpPH PELUICHUH 33/Ja4d, BHOCHUTH
KOPPEKTUBHI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAWJECHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBME pe3yslbTaTa LEIM M YCIOBUSM, OOBICHATH NPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pe3yJIbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, J1aBaTh
OLICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITeJIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON M MHIUBUAYaIbHONW pabOThl Mpu
pelieHny ydeOHBIX 3aJady, NPUHUMATh I€JIb COBMECTHOM JAESITEeIbHOCTH, IUIAHWPOBATH
OpraHM3aIi0 COBMECTHOM paboThl, pactpenensTh BUABI paboT, AOroBapuBaThCsA, 00CYXKIaTh
MIPOIIECC U PE3YNbTAT pabOThI, 06001IaTF MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyHIOBBIX (opMax paboThl (0OCyXkaeHHs, OOMEH MHEHUMN, «MO3TOBbIE
LITYPMbD» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C
IpPYTMMH YIEHaMHU KOMaHbl, OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIMI MPOIYKT IO
KpUTEepUsM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI



K koHmy oOyuenuss B 10 KjacceoOydarOMMICS TMOIYyYUT CICAYIONIUE TMPEIMETHBIE
pe3ysbTaThl 10 OTJACNIBHBIM TeMaM paboueil mporpaMMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia v BbIYMCICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: PAlMOHAIILHOE YHCII0, OECKOHEUHAs! MepuoInyecKas
NpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PALMOHAJIBHBIX U JACHCTBUTEIbHBIX
qKCell, MOAYJb IEHCTBUTEIBHOTO YHCIA;

MPUMEHATH IPOOH M MPOLIEHTHI AJIsl PEIICHUs IPUKIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciiel
3HaHUH U pPEaIbHOM )KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIUUCICHUS, MpaBUia OKPYIJEHHS, NMPUKHUIKY U OLEHKY
pe3yJibTaTa BbIYUCIICHUI;

CBOOOZHO ONEpUPOBATh IOHATHUEM: CTENEHb C IEJIbIM II0KA3aTeleM, HCII0JIb30BaTh
NOIXOAANTYI0 (OpPMY 3alHMCH JCHCTBUTEIBHBIX YHCEN JJIsi PEIICHUS NMPAKTHUECKUX 3a7ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(YMETHUECKUI KOPEHb HATYpaJIbHOI CTENECHH;

CBOOOJHO ONEPUPOBATH IIOHATHEM: CTENEHD C PAllMOHAIBHBIM IOKa3aTeNeM;

CBOOOJIHO ONEpHPOBATh MOHATUSAMM: JIorapu(M 4HcIa, AECATUYHbIE U HaTypaJbHbIE
JorapudMel;

CBOOOJIHO OMEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATHAMHU: APKCUHYC, ADKKOCHHYC M ApKTaHI'€HC YMCIOBOT'O apryMEHTA.

YpaBHeHus! 1 HepaBEeHCTBA:

CBOOOJTHO ~ ONEepUpoOBaTh  MHOHATHSAMM:  TOXKJIECTBO, ypaBHEHHME,  HEPaBEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U yPABHEHUS-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

IPUMEHATh pPa3jIMYHbIE METOJbl DPELICHHS PALMOHAIBHBIX U JIPOOHO-pAlMOHAIBHBIX
YPaBHEHHUN, IPUMEHATh METOJ UHTEPBAJIOB [UIsl PEIICHUS] HEPABEHCTB;

cBOOOJIHO ONEpUpPOBaTh MOHATHAMM: MHOTOYIEH OT OJHOW NEePEeMEHHOW, MHOTOWIEH C
HEeNbIMA KO3 QHUIMEHTaMH, KOPHH MHOTOWIEHA, INPUMEHATh JeJeHHEe MHOroWIieHa Ha
MHOTOWIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera nns pemenus 3anay;

CBOOOJIHO ~ONEpUpPOBaTh MOHATUAMU: CUCTEMa JIMHEHHBIX YpaBHEHUI, Marpuua,
ONpEAEIUTENb MaTpUllbl 2 X 2 W €ro IreOMETPUUYECKHUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpeAenuTeNs 2 X 2 Juis BBIYUCIEHUS €ro 3HAU€HUs, IPUMEHATh ONPEASIUTEIN s PEIICHUs
CUCTEMbl JIMHEWHBIX YpaBHEHUH, MOJIEIUPOBATH pEajbHbIE CUTYallUd C MOMOUIBIO CHUCTEMBI
JUHEWHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOUIbI0 MAaTpUll U
OIpeAenuTeNel, THTEPIIPETUPOBATD [10JIY4EHHBIN pe3yNbTar;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMHU ISl MpeoOpa30BaHUsl BbIPAXKEHU;

BBINIOJHATh  NPEOOpa3oBaHMsI YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTEHNEHU C
palMOHAIbHBIM T10KA3aTENIEM;

UCIIONb30BaTh  CBOMCTBA  JIOTapu(MOB Ui  MpeoOpazoBaHusl  JIOrapu(PMUIECKUX
BBIPA)KCHMUIA;

CBOOOJAHO  OMEpUPOBAaTh  MOHATUSAMM:  HMpPpALMOHAIbHbBIE,  [IOKa3aTelbHbIE U
JOrapu(pMHUUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOUIbIO PAaBHOCHUJIBHBIX NE€PEXOJI0B
WJIM OCYUIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYECKHE  (popMmysiabl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHU;



CBOOOJTHO OIEPHUPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, IPUMEHSTH
HEo0Xo1uMble (POPMYIIBI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICJIUPOBATh pEANbHbIE CUTYyallMd Ha s3bIKE ajreOpbl, COCTaBIATH BBIPAXKCHUS,
yYpaBHEHHs, HEpPaBEHCTBA 110 YCIOBHIO 3a/auM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIH C
UCTIOJIb30BaHUEM arapaTa aiareopsl.

DYyHKIUHUHA U TPaPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (YHKIMSA, CHOCOOBI 3a1aHus (YHKINH, B3aUMHO
oOpaTHble (PYHKIMH, KOMHO3ULMS (PYHKUUN, rpa@uK (QYHKIHMH, BBHIIOIHITH 3JIEMEHTapHbIE
npeodpazoBanus rpaduKoB PyHKUIUIT;

CBOOOJIHO OMEpPUPOBATh MOHATUAMHU: OOJIACTH OMNpPENENCHHs M MHOKECTBO 3HAYCHUH
byHKUIMY, HYTU QYHKLIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OIEPHUPOBATH TOHATHAMHU: YETHBIE W HEUETHBIE (DYHKIUH, TEPUOTUIECKUE
(GYHKIMU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHHUMYMBI (yHKIWH,
HauOoJIbIlIee M HauMEHblIIee 3HaUeHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJIHO OINEPUPOBATH TMOHATHAMHU: CTENEHHass (YHKIHUS C HATypaJIbHBIM U LEJIBIM
nokasaresneM, rpaduk CTENeHHOW (YHKIMM C HATYpajJbHBIM W LEJNBIM TOKa3areneM, rpaduk
KOPHS N-O CTENEeHH Kak (yHKIUU 0OpaTHOH CTENEHN C HaTypalIbHbIM IIOKA3aTEeNIeM;

ONEpUPOBATh TOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QYHKIMH,
BBITOJIHATH 3JIEMEHTApHOE UCCIIEI0BaHUE U MIOCTPOEHUE UX IPa(UKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHM: IOKa3aTelbHasl W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U rpadMKH, UCIIOIB30BATh UX I'padUKH JUIsl pELICHHs YPaBHEHUI;

CBOOOJIHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUECKAs OKPYKHOCTb, OIpe/eleHUe
TPUTOHOMETPUYECKHX (PYHKLUH YUCIOBOIO apryMEHTa;

UCTIONIBb30BaTh Tpaduku (QYHKIUHA 7S MCCIIEAOBAHMS TPOIECCOB M 3aBUCHUMOCTEH TpHU
pELICHUH 3aJad U3 JPYruxX y4eOHbIX IPEIMETOB M pEalbHOW KHM3HM, BbIpaxaTb (HOpMyamMu
3aBHCUMOCTH MEX/1y BeJIMUMHAMM;

Hauana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apuUpMeTHdecKass U TeoMeTpUdecKas Hporpeccus,
OeckoHEUHO yObIBarollasi reOMETpHUEcKasi Iporpeccusi, TMHEHHBIA 1 SKCIIOHEHIIMAIbHBIN POCT,
(dopMyIa CI0XKHBIX IPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH ISl PELICHHUs PeaTbHBIX 33/1a4 MPUKIIAHOTO XapaKTepa;

CBOOOIHO  OMNEPHPOBATh MOHATHSMH:  IOCIIEOBATEIBLHOCTh,  CIIOCOOBI  3aJlaHus
MI0CJIeIOBATEIFHOCTEH, MOHOTOHHBIC H OTPaHHYEHHBIE TTOCIIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKJIEHHMs] MaTeMAaTUYECKOT0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HETPEpPBIBHbIC (DYHKIMH, TOYKH pa3pbiBa rpaduka
(GyHKIIMH, aCUMIITOTHI rpaguka GyHKIIH;

CBOOOJTHO OTIEPHPOBATH TOHATHEM: (DYHKIHS, HENpEepbIBHAas Ha OTPE3KE, MPUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (QYHKLUH JUIs peILIeHHs 3a/1a4;

CBOOOJTHO ONEpUPOBaATh MOHATUAMHU: TI€pBas W BTOpas NPOU3BOJIHBIC (YHKIIMH,
KacaTesbHas K rpa@uky QpyHKIUU;

BBIUUCIIATh TIPOU3BOJHBIE CYMMBI, IPOW3BEICHHS, YaCTHOTO M KOMITO3UIMH JABYX
(GyHKUUH, 3HaTh TPOU3BOJHBIC 3JIEMEHTAPHBIX (QYHKLUH;

UCIIO0JIb30BaTh T€OMETPUUYECKUNA U (PU3HUECKUI CMBICI MPOU3BOAHOM I pelIeHns 3ajau.

MHosxecTBa U JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallMy HaJl MHOXKECTBAMU;



HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar JUisi ONUCaHUs pealbHbIX MPOIECCOB
U SIBJICHUM, IpU PELIeHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHSIMU: OMpEICNICHHE, TEOopeMa, YpaBHEHHE-CIEICTBHE,
CBOWMCTBO MAaTeMaTUYECKOrO OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIIBHBIE ypaBHEHHA U
HEPABEHCTBA.

K xonmy oOyuenuss Bll kiacceoOydaromuiics NOTYyYUT CIEAYIOUIME MpeIMeTHbIC
pe3yJbTaThl 1O OTIACIBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anrebpa M Hauyana
MaTEeMaTHYECKOT0 aHaJIN3a»:

Yucia ¥ BLIYMCTCHHUA:

CBOOOJITHO OMNEpUPOBaTh MOHATUSAMHU: HATYpajJbHOE M IEJ0€ YHUCIO, MHOXECTBa
HaTYpaJIbHBIX M LEJIBIX YHUCEN, UCIOIb30BaTh IPU3HAKU AenumocTty nenbix yucen, HO u HOK
HaTypaJIbHBIX YHCEeN JJIs peleHus 3a7a4, IPUMEHATh alroput™ EBkinna;

CBOOOJHO ONEPUPOBATH MOHITHEM OCTAaTKA IO MOJYJIIO, 3allUChIBaTh HATypaJbHbIE YUCIIA
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX
YHCceN, MPEJICTaBIIATh KOMIUIEKCHBIE YHCIa B alreOpandeckoil M TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH ApU(PMETHYECKHE ONEPALIUU C HUMH U N300paXkaTh HAa KOOPJUHATHON INIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUAMHU:  HppPALUOHANbHbIE,  IOKa3aTeNbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCHIIBHBIX ITEPEX0I0B;

OCYILECTBIIATh OTOOP KOPHEH NPH PeIIEeHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS;

CBOOOJIHO OMNEpUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTh
HEeo0Xo1uMble (POPMYIIBI [Tl PELLICHUS. OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOZHO ONEPUPOBATh MOHATHAMH: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB,
PaBHOCHJIBHBIE CHCTEMBI M CUCTEMBI-CIICJICTBHS, HAXOAUTD PEIICHUS CUCTEMBI U COBOKYITHOCTEN
palMOHAJIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX U JIOrapu(PMHUUYECKUX YpaBHEHHH H
HEPABEHCTB;

pemiath palMoHalbHbIE, HppPALMOHANbHbIE, IOKa3aTeNbHbIE, JorapupMUUecKue u
TPUTOHOMETPUUYECKHE YPAaBHEHUSI U HEPABEHCTBA, COEep KaIllie MOIYJIM U TapaMeTphl;

OPUMEHATH rpaduyecKkue METObI AJs PELIeHNs YPaBHEHUI 1 HEpaBEHCTB, a TaKXKe 3a7a4
C IapaMeTpaMu;

MOJICIIMPOBATh PpEANbHBIE CUTyallMd Ha S3bIKE ajreOpbl, COCTABJIATH BBIPAXKCHUS,
yYpaBHEHHS, HEPaBEHCTBA M MX CHCTEMbI [0 YCJIOBHUIO 3a/1ayH, HCCIIENOBaTh MOCTPOCHHbIE
MO/JIEJIU C UCIOJIb30BAHUEM allllapaTta ajareopbl, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTaT.

DOYyHKIUHUHA U TPaPUKH:

CTPOUTHh Ipa@UKU KOMMO3UINUK (QYHKIUN C MOMOIIBIO 3JIEMEHTApPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTh TeOMEeTpUYecKHe o00pa3bl YpaBHEHHMI U HEPAaBEHCTB Ha KOOPAMHATHOMN
IUIOCKOCTH;

CBOOOHO ONEPUPOBATH NOHATUAMU: IPapUKN TPUTOHOMETPUUECKUX (YHKIUI;

NPUMEHSTH QYHKIMH 111 MOJICITUPOBAHHS U MICCIIEIOBAHUS PEATBHBIX TPOIIECCOB.

Havana maTeMaTH4eCKOro aHaJImu3a:

UCIIOJIb30BaTh NPOM3BOJHYIO JUIsI HCCIeNOoBaHMSA (YHKIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXOJUTh HauOOIbIIee U HAUMEHbIIIee 3HaUeHHs (PYHKIMHM HEPEPbIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOJHYIO UIS HAXOXICHUS HAWIYUIIETO PEIICHUS B MPUKIAIHBIX, B
TOM 4YHCJE COLMAIbHO-3KOHOMUYECKHX, 3a/lauyax, Ul OINpPENENeHUs CKOPOCTH M YCKOPEHMS
npoiiecca, 3aJlaHHOTro (GOpMYIIOi Ui rpadukom;

CBOOOJTHO OMEPHPOBATh MOHATUSAMH: TIEPBOOOPA3HAs, ONPENeIEHHBIN HHTETpall, HAXOAUTh
NepBOOOpa3HbIC AIIEMEHTAPHBIX (YHKIHMHA M BBIYUCIATH HHTErpan mno ¢opmyne Hproorona-
Jlelibuuma;

HaXOJUTh IJIOMIAIU IIOCKUX (PUTYp U 0OBEMBI TEI C TOMOIIBIO HHTETpaa;

UMETh TPEJCTaBICHHE O MAaTeMAaTUYECKOM MOJEIMPOBAHUM Ha IMPHUMEpPE COCTaBIICHUS
muddepeHIMaTbHBIX YpaBHEHU;

pelarh NpUKIaJHble 33Jaud, B TOM YUCIE COLMAIbHO-3KOHOMUYECKOTO U (hPU3MYECKOTO
Xapakrepa, CpeICTBaMuU MaTeMaTH4ECKOro aHaJu3a.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

HanmeHnoBaHuepasaeoB U
TEeMIIPOrPaMMbI

MHO€eCTBO J1eHCTBUTEIBHBIX
yucesn. MHOTOUJIEHBI.
PannonansHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHENHBIX YPABHEHUN

Oynknuu 1 rpaduku. CterneHHas
(GYHKLHMS C LIETBIM ITOKa3aTesleM
Apudmernueckuit KOpeHb n-oi
crenenu. MppannonanbHeie
ypaBHEHUS

[TokazaTenpHast GyHKIMS.
ITokasaTenbHbIe ypaBHEHUS
Jlorapudmuueckast pyHKIHSL.
Jlorapumuyeckue ypaBHEHUS
Tpuronomerpruyeckue
BBIPKEHUS U YPaBHEHHUSI
IlocienoBaTeabHOCTH U
MIPOrpeccuu

HenpepbiBHBIE QYHKIUH.
[IpownsBoaHas

[ToBTOpEeHME, 0000MIECHNE,

KoanvecTBouacos
Beero KoHTpo/bHBI
e padoThbI

24 1
12 1
15 1
10 1
18 1
22 1
10 1
20 1

5 2

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTesibHbI
e pecypcsl

BocnurTaTeabHbI
M KOMIIOHEHT
co/iepKaHusA
padouei
MPOrpamMMbl

1,2,3,4,6,8

1,3,4,6, 8

1,2,3,4,6,8

1,23,4,6,8

1,3,4,6,8

1,2,4,6,8

1,3,4,6

1,3,4,6

1,2,3,4,6,8



CUCTEMATHU3alUd 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KJIACC

Ne
n/n

HaumeHoBaHuUe pa3/iesioB U
TeM MPOrpaMMBbl

Uccnenoanue GhyHKIMM €
HOMOILBIO TIPOU3BOJHOM
IlepBooOpa3Hast 1 UHTETpa
I'paduxu
TPUTOHOMETPUUECKUX
(GyHKIMHA.
Tpuronomerpuueckue
HEpaBEHCTBA
HppanuoHansHsle,
IIOKa3aTENbHbIE U
JorapupMuIecKue
HEpaBEHCTBA

KommniekcHrple umcia

HaTypaHBHbIe M OCIbIC YHCJIa

Cucrembl parmoHaIbHBIX,
UppaAIIOHATBHBIX
MTOKAa3aTeIbHBIX U
JOTapU(PMHUECKUX YpaBHEHUH

3amaun ¢ mapaMeTpamu

[ToBTOpenue, 060061IeHNE,

KoanuyectBouacon
Beero KoHTpobHBI
e padoThbl
22 1
12 1
14 1
24 1
10 1
10 1
12 1
16 1
16 2

IIpakTHYeckue
padoThbI

DJIEKTPOHHBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl

BocnuTaTeabHbIM
KOMIIOHEHT
coJepKaHusA
paboueii
NMPOrpamMMbl

1,2,3,4,6,8

1,3,4,6,8
1,2,3,4,6,8

1,2,3,4,6, 8

1,3,4,6,8
1,2,4,6, 8

1,3,4,6

1,3,4,6

1,23,4,6,8



CUCTEMATH3alUd 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/ Temaypoka
1|
1 [[MHOXeCTBO, Onepaliuy HaJ MHOYKECTBAMH
H UX CBOMCTBA
2 JuarpammblDiinepa-Benna
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
amnmapara Jijisl peleHus 3a1a4
Panmonansasie yncia. OOBIKHOBEHHEIE U
4 JECATUYHBIC IPOOH, TIPOLICHTHI,
OeCKOHEUYHBIE TIEPUOANYECKHE APOOH
Panunonansusie yncina. OOBLIKHOBEHHBIE U
5 JECATUYHBIC IPOOH, TTPOLICHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHE TpOoOH
5 [Ipumenenue apobeii ¥ IPOIEHTOB IS
pelieHust IPUKIaAHBIX 33124
7 [Ipumenenue apobeii ¥ IPOIEHTOB IS
pelieHus TPUKIATHBIX 33714
8 HewcTBuTenbHblie yncia. PanimoHanbHbIe 1
WppalMoHaIbHbIC YHCIIa
9 Apudmernueckue oneparyu ¢
IEHCTBATEIbHBIMHU YACIAMU
10 Mopynb AeCTBUTEIBHOTO YHCIIA U €r0

CBOMCTBA

KoanuecTBouacoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Hara
H3Y4YeHM S

JJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/bHbI
e pecypchbl



11

12

13

14

15

16

17
18

19

20

21

[TpuGnmxEHHBIC BEIYUCIICHUS, TPABHIIA
OKpYTJICHUS, IPUKNJIKA U OLIEHKA
pe3yJibTaTa BRIYUCICHUN

OcCHOBHBIE MCTOJbI pCIICHUSA LCIIbIX U
JIpOOHO-pallMOHANILHBIX YpaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METOBI PELLIEHUS LIEIBIX U
JTpOOHO-pallMOHATBHBIX YPaBHEHUN U
HEPABEHCTB

OcCHOBHBIE METOBI PEILEHUS LIEIBIX U
IpoOHO-PAaLlMOHATBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4ieHsl OT OAHON NEPEMEHHOM.
JlesieHne MHOrOWwIeHa Ha MHOTOWIEH C
octaTtkoM. Teopemabesy

MHOTOWIEHBI C UEIBIMA KO PHUITHMEHTAMH.
Teopema Buera
PemeHnecncTreMIIMHEHHBIXYpaBHEHUN
PemrennecncreMiIMHEHHBIXYpaBHEHUN
Martpuna cucTeMsl JINHEWHBIX YPaBHEHUMN.
Ornpenenurens MaTPHUILI 2X2, €T0
T€OMETPUUYECKHUM CMBICII U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

Ornpenenurens MaTPUILI 2%X2, €T0
r€OMETPUYECKUIN CMBICIT U CBOWCTBA;
BBIYUCIICHHUE €T0 3HAYCHUS

[IpumeHneHne onpeaennTens Jisl peleHns
CUCTEMBI JINHEWHBIX YPaBHEHUU



22

23

24

25

26

27

28

29

30

31

32

33

Pemenue npukiaaHbpIX 3a/1a4 ¢ TOMOUIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUN
Pemenue npukiaaHbpIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

KontponsHas pabora: "PannonanbHble
YpaBHEHMS U HEPABEHCTBA.
CucreMplUIMHENHBIXYpaBHEHUI"

DyHKIUA, CTOCOOBI 3aaHus (QYHKIIHH.
B3anMuo oOpaTHbIE PyHKITUH.
Kommnozurusd yakiuit

I'paduk PpyHkunu. dnemeHTapHbIE
npeoOpazoBanus rpaduKoB GyHKITHHA
OO6nacTh ornpeeeHUus] © MHOXKECTBO
3HayeHu# Qpynkuuu. Hymu QyHkimm.
[IpomMexyTKH 3HaK MOCTOSTHCTBA
U&THble 1 HEUETHBIC (PYHKITUY.
[lepruonnueckue GpyHKINU.
[TpomMexyTKUMOHOTOHHOCTU () YHKITUN
MaxkcuMyMbl 1 MUHUMYMBI () yHKITHH.
HauOonbiiee 1 HauMeHblee 3HaYEHNE
(GYHKLIHMU HAa IPOMEKYTKE

JIuneitHast, KBaJpaTU4Has ¥ JpOoOHO-
nuHenHas QyHKITIN

DNeMeHTapHOE UCCIIeIOBAHUE U
MOCTPOCHHE TPAPHUKOB STUX (PYHKIUI
DeMeHTapHOe Hcciel0BaHNue U
MOCTPOCHHE TPAPHUKOB STUX (HYHKLIUI

CrteneHsb ¢ 1eIbIM IToKa3aTeiaeM. buHom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHs ¢ 1eI6IM IT0Ka3aTeaeM. buHom
Hrrotona

CreneHHas QyHKLUS C HATYpPaJIbHBIM U
1esbIM nokaszateneM. E€cBoiicTBa u rpadux

Konrponbnas pabora: "CreneHnas
p p
¢yukus. E€ cBoiictBa u rpaduk"

Apudmernueckuii KOpeHb HATYpaIbHOM
CTEIIEHU U €T0 CBOWCTBA

ApudmeTrnueckuii KOpeHb HATypaTbHOU
CTETeHU U €r0 CBOWCTBA

[IpeobpazoBanHus YMCIOBBIX BBIPAKEHUH,
coJiepXKalliX CTENEeHU U KOPHU

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHUH,
COAEpKAIIMX CTENIEHU U KOPHU

[IpeobpazoBanHus YMCIOBBIX BBIPAKEHUH,
COJIep>KalINX CTETIeHU U KOPHU

Wppaunonanshblie ypaBHeHus. OCHOBHbIE
MCTOABI pCHICHUS UPpPALIUMOHATIBHBIX
YpaBHEHUU

WppaunonansHele ypaBHeHHUs. OCHOBHbBIE
MCTOAbI pCIICHUS UPPALIUOHAIIBHBIX
YpaBHEHUU

WppannonaneHele ypaBHeHUs. OCHOBHBIE
METO/Ibl PELIEHUS UPPALUOHAIBHBIX
YpaBHEHUI

PaBHOCUIIBHBIE IEPEXOBI B PELICHUU
MPPALMOHAIIBHBIX YPaBHEHUN
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47

48

49

50

o1

52

53

54

55

56

57

58

PaBHOCUIIBHBIE TIEPEXOIbI B PELLICHUN
HMPPALMOHAIIBHBIX YPaBHEHUU

PaBHOCHUIIBHBIE IIEPEXO/BI B PELLICHUU
HMPPALMOHAIIBHBIX YPaBHEHUH

PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUU
UppalMOHATIBHBIX YpaBHEHUI

CaoiicTBa 1 rpaduK KOpHS N-0M CTENEHU
Kak (yHKIIMH OOpaTHOU CTEIeHHU C
HATYpPaJbHBIM ITOKa3aTelIeM

CaoiicTBa U rpauK KOpHS N-0ii CTENIEHU
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM I0Ka3aTeIIEM

Konrtponsnas pabora: "CpoiicTBa u rpagux
KOpHSI N-O CTENEHMU.
WppaumonansupieypaBHeHHS "

Crenens ¢ paMOHaJIbHBIM IIOKA3aTEJIEM U
e€ CBOMCTBA

Crenens ¢ palMOHaIbHBIM NTOKA3aTENIEM U
e€ CBOMCTBA

CreneHs ¢ paliMoHaJIbHBIM [IOKA3aTENIEM U
e€ CBOWCTBA

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIMN A7
peuieHusl ypaBHEHUI

Hcnonp3oBanue rpaduka GyHKIMA A5
peuIeHusl ypaBHEHUI

IlokazarenbHble ypaBHEeHUs. OCHOBHBIE
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60

61

62
63
64
65
66

67

68

69

70

71

72

METO/bI PEIICHHS TTOKA3aTEeIbHBIX
ypaBHEHUI

[Toka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE
MCTOABI pCHICHUS ITOKAa3aTCIbHBIX
YpaBHEHUI

[TokazaTenbHble ypaBHeHUsA. OCHOBHBIE
METOJIbI PELIEHUS ITOKA3ATENbHBIX
YpaBHEHUI

KonTponbnast padora: "[lokazarenpHas
¢bynkums. [TokazarensHble ypaBHEHHS"

Jlorapudmuucna. CpoiicTBanorapupma
Jlorapudmuucna. CoiicTBasiorapupma
Jlorapudmuucna. CpoiicTBanorapupma
JlecATUUHBIE U HaTypaJlbHBIETIOrapUpMbI
JlecATUUHbIE U HaTypaJlbHbIETOrapupMbl
[IpeoOpazoBaHuEeBbIpaKEHUIH,
COZePIKALTIXIIOTapHPMBI
IIpeoOpazoBaHuEeBbIpaKEHUH,
COJZIePKALIUXIIOTapH(PMBbI
[TpeobpazoBaHMEBBIPAKEHUIH,
coJiepKaIuxaorapudmpl
Jlorapudmuueckast pyHKIUs, €€ CBOHCTBA U
rpadpux

Jlorapudmuueckast pyHKIus, €€ CBOHCTBA U
rpaduk

Wcnonb3oBanue rpaduka GyHKIUU A5
pelleHHs] YpaBHEHUI

R
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74

75

76

77

78

79

80

81

82

83

84

Hcnons3oBanue rpaduka GyHKIUU JIs
pelleHHs] ypaBHEHUM

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
METOBI peIICHUs JIOTapu(HPMUIECKUX
YpaBHEHUI

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/IbI pEIICHUs Jorapu(PMUIECKUX
YpaBHEHUI

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/bI peIIeHUs JIorapu(PMUIECKUX
ypaBHEHUN

PaBHOCUIIBHBIE IEPEXOBI B PEILICHUU
Jorapu(pMUUECKUX ypaBHEHUN
PaBHOCUIIBHBIE IEPEXOBI B PELLICHUN
Jorapu(pMHUUECKUX ypaBHEHUI
Kontponbnas padota: "Jlorapudpmudeckas
¢yukuus. Jlorapupmuueckue ypapHeHus"
CuHyC, KOCHHYC, TAHT€HC U KOTAaHT€HC
YHICJIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC
YHCJIOBOTO apryMeHTa

ApKcuHyC, apKKOCHHYC M apKTaHT'€HC
YKCJIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC M apKTaHI'€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKHUX
(GYHKLIMN YHUCIOBOrO apryMeHTa



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

Tpuronomerpuyeckas OKpyKHOCTb,
onpeeIeHue TPUTOHOMETPUUECKUX
(yHKIIUI YKMCIOBOrO apryMeHTa

OCHOBHBIETPUTOHOMETPUYECKHEHOPMYJTBI
OCHOBHBIETPUTOHOMETPUYECKHEHOPMYJIBI
OCHOBHBIETPUTOHOMETPUYECKHEHOPMYITBI
OCHOBHBIETPUTOHOMETPUYECKHEDHOPMYJIBI

[IpeobpazoBaHMETPUTOHOMETPUUECKUXBBIPA
JKeHUU

[IpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIPA
JKEeHU

[IpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIPA
JKEeHUH

[IpeobpazoBaHMETPUTOHOMETPUUECKUXBBIPA
YKEHUI

PemenneTpuroHoMeTpu4E€CKUXypaBHEHN
PemenneTpuroHoMeTpuYECKMXypaBHEHU I
PemreHneTpuroHOMeTpU4YECKUXypaBHEHU I
PemienuerpuronomMeTpuyeCcKMXypaBHEHU M
PemeHneTpuroHOMeTpUYECKUXypaBHEHU I
PemenneTpuroHoMeTpu4eCKNXypaBHEHNN
PemreHneTpuroHOMETpUYECKUXypaBHEHU I

KonrtponbHas pabora:
"TpUroHOMETPUUECKUE BBIPAXKEHUS U
TPUTOHOMETPUUYECKUE YPABHEHUS "

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS
nocJienoBarejIbHOCTEN. MeToq

e

e
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104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTHYECKOHN HUHAYKIOUA

MOHOTOHHBIC nu OFpaHI/I‘-ICHHBIe
nocjenoBaTebHOCTH. MicTopus aHanm3a
OECKOHEUYHO MAaJIbIX

Apudmernueckasnporpeccus
I'eomeTrpuueckasnporpeccus

beckoHeuHOYOBIBaIOIIASTEOMETPHYUCCKASTIP
orpeccust

CymMma 6eckoHeuHO yObIBaroIei
reOMETPUIECKON MTPOrpecCcuu

JIMHEWHBIN U SKCTIOHEHIMATIbHBIA POCT.
Yucno e. Dopmyra CI0KHBIX MPOLEHTOB

JIMHEWHBIN U SKCIIOHEHIMAIBHBIN POCT.
Uucno e. DopMmyiia CI0KHBIX IIPOLIEHTOB

Hcnonb30BaHre IpoOrpeccuu sk perieHus
peaJIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa

Konrpomnbnas padora:
"I[TocnenoBaTenbHOCTH U TIPOTPECCHU”

HenpepbiBHBIE (YHKLIUU U UX CBOWCTBA
Touka pa3pbiBa. ACUMITOTHI T'pauKOB
byHKIMIA

CaoiicTBa (yHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

CBoiicTBa (DyHKIMN HETIPEPHIBHBIX HA
OTpe3Ke

MeTto MHTEpPBAJIOB JUIsl pEIICHUS
HEPaBEHCTB
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118

119

120

121

122

123

124

125

126
127

128

129

130

131
132

MGTOII HWHTCPBAJIOB JIs1 pCIICHUA
HCPaBCHCTB

Metox HHTEpPBAJIOB JJIsI PELICHUS
HEpPABEHCTB

IIpumeHeHne CBOMCTB HENPEPHIBHBIX
(GyHKUMH 1715 pelieHus 3a1ad

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUIMHI 1715 pelieHus 3a1ad

[lepBas u BTOpas NpoU3BOIHBIE PYHKLIUU

Onpenenenue,
Tr€OMETPUUYECKHUHUCMBICIIPON3BOTHOM

Onpenenenue,
(bu3NYECKUNCMBICTIIIPON3BOIHON

VYpaBHEHHE KacaTebHOU K TpaQuKy
byHKIIIN

VYpaBHeHHE KacaTeIbHOU K rpaduKy
byHKIIUN
[Ipou3BoiHBIEIEMEHTAPHBIX ) YHKIIU I
[Ipon3BoHBIEIEMEHTAPHBIX (PYHKIHI

[Tpoun3BoHAs CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIINU (DYHKIIHI

[Ipon3BoaHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIMU (QyHKIUN

[Ipou3BoHast CyMMBbI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIINN (DYHKITHI

Kontponbnaspadota: "I[IponsBonnas”

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIUS



133

134
135

136

3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNEe, CHCTEeMAaTH3aIUs
3HaHuil: "OyHkIn"

HroroBasikoHTpopHasspadboTa
HroroBasikoHTposibHasipaboTa

[ToBTOpeHue, 06001IEHNE,
CUCTEMAaTU3ALM3HAHHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KJIACC

Ne
n/
n

10

11

Temaypoka

[IprMeHeHre Mporu3BOJHOM K HCCIIEI0BAaHUIO
(GyHKIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMI HA MOHOTOHHOCTD U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHON K UCCIEA0BAHUIO
(GyHKIMI Ha MOHOTOHHOCTD U DKCTPEMYMBI
[IprMeHeHre nporu3BOJHON K HCCIIEI0BAaHUIO
(GyHKIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHnne MPON3BOTHOMN K UCCIIETOBAHUIO
(GyHKIMI HA MOHOTOHHOCTD U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHON K UCCIEA0OBAHUIO
(GyHKIMI HA MOHOTOHHOCTD U DKCTPEMYMBI
HaXO)K)ICHI/Ie HaMOOJILIIIETO U HAUMEHBIIIETO
3HAYEHUS HETPEPHIBHOM (PYHKIIMU HA OTpeE3Ke
Haxomz[eHHe HaMOOJILIIIETO U HAUMEHBIIIETO
3HAYCHUS HETIPEPHIBHOM (PYHKITMH HA OTpE3Ke
Haxoxaenne HanuboIbIIeT0 1 HAUMEHBIIIETO
3HAYEHUs HETIPEPHIBHOUN (PYHKITMH HA OTpE3Ke
HaXO)K)IeHI/Ie HaMOOJIBIIIETO U HAUMEHBIIIETO
3HAYEHUS HETPEPHIBHOM (PYHKIIMU HA OTpe3Ke
HaXO)KIICHI/Ie HaMOOJILIIIETO U HAUMEHBIIIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpeE3Ke

KoanuyecTBo4acos

Bcero

KoHTpo/bHBI
e padoThbl

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJICKTPOHHBIE
nuppoBbIe
o0pa3oBaTe/bHBI
e pecypcsl



Haxoxxnenne HanOoIbIIeT0 ¥ HAMMEHBIIIETO
3HAYEHUS HETPEPHIBHOM (PYHKIIMU HA OTpE3Ke

HpI/IMeHeHI/Ie HpOHSBO,Z[HOﬁ I HaXOXIACHU A

13

14

15

16

17
18
19

20

21

22

23

24

25

HaI/IJIy‘-IIHeI‘O peH_IeHI/ISI B HpI/IKJIaI[HBIX
3a7a4ax

HpI/IMeHeHI/Ie HpOI/I3BOI[HOI71 JJIA HaXOXKACHUA

HaWJTy4diero pCuICHU B IPUKIIAIHbIX
3agadax

[IprMeHeHne MpON3BOIHOM ISl ONPEIETICHUS
CKOPOCTH M YCKOPEHUS IpoLecca, 3aJaHHOTO

dopmynoit unu rpadgukom

[IprMeHeHre NpoOn3BOIHOM AJIsl OTIPEICTICHUS
CKOPOCTH U YCKOPEHHS Tpoliecca, 3aIaHHOTO

dbopmynoit unu rpapuxkom
Komnozunuspynakuumit
Kommosunusad yakmuit
Komnozunusip yukmmit

I'eomerpuueckue oO6pa3bl ypaBHEeHUN Ha
KOOPAMHATHOM INIOCKOCTU

['eomeTpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPAMHATHOM IIIOCKOCTH

Konrponsnas pabdora: "MccnenoBanue
(GYHKIMHI ¢ TOMOIIBI0 TPOU3BOIHON"

[lepBooOpasHas,
OCHOBHOECBONCTBOIIEPBOOOPA3HBIX

[TepBooOpasHbIe AIEeMEHTAPHBIX (PYHKITUH.
[IpaBuna HaXOXICHHS IEPBOOOPA3HBIX

[TepBo0Opa3HbIe d51eMEeHTapHBIX (YHKIUH.



26

27

28

29

30

31

32

33

34

35

36

37

38

39

[IpaBuna HaX0XKIECHHS TEPBOOOPA3HBIX
Hurerpai. I'eoMeTpu4eCcKUUCMBICIUHTErpAIA

Boruncnenue onpeneaéHHOro HHTErpasa mno
dopmyne Herorona-JleitOuuna

Boruncnenue onpenenéHHOro HHTErpasa mno
dopmyne Herorona-JleiOuuma

[IpumeHeHne nHTErpaia Juist HAXOXKACHUS
IUIOIIACH TUIOCKUX (QUTyp

[IpumeHeHrne nHTETpaa JUIsk HAXOXKACHHUS
00BEMOB reOMETPUUECKHX TEJ
[TpumepsipemenniinndepeHnnanbHeIXypaB
HEHUU
[IpumepsipemenuiinudepeHantbHbIXypaB
HEHUI

MartemaTrueckoe MOJEIUPOBAHHUE PEAIbHBIX
IPOLIECCOB C MOMOUIbIO AP hepeHIInaTbHBIX
yYpaBHEHUH

Kontponbnas pabota: "[lepBoobpaznas u
uHTerpan"

TpuronomeTrpudeckue QGyHKIHH, UX CBOWCTBA
U rpaduKu

Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA
U rpaduku

Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA
U rpaduku

TpuronomeTrpudeckue QyHKIHH, UX CBOWCTBA
U rpaduku

TpuronomeTrpudeckue QyHKIHH, UX CBOWCTBA
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41

42

43

44
45
46
47

48

49

50

51

52

U rpaduku

OT60p KOpHEH TPUTOHOMETPUIECKIX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOW OKPY)KHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKUX
YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOULIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPHUUECKHX
YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
PemeHneTpuroHoMeTpUUECKMXHEPABEHCTB
PemenneTpuroHoMeTpu4ECKMXHEPABEHCTB
PemeHneTpuroHoMeTpUUECKMXHEPABEHCTB
PemieHneTpuroHoMeTpUUECKUXHEPABEHCTB
KonTponsnas pabora: "['padpuxu
TPUTOHOMETPUUECKUX (PYHKIIUM.
TpuronomerpuieckreHepaBeHcTBa"
OcCHOBHBIE METOIbI PELLIEHUS OKA3ATENbHbIX
HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHUS IT0KA3aTEIbHBIX
HEPABEHCTB

OcCHOBHBIE METOIbI PELLIEHUS OKA3aTENbHbIX
HEPaBEHCTB

OcCHOBHBIE METOIbI PELLIEHUS OKA3aTEIbHbIX
HEPaBEHCTB

N e T
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54

55

56

57

58

59

60

61

62

63

64

65

66

OCHOBHBIE METOIBI PEIICHUS
Jgorapu(pMUYECKUX HEPABEHCTB
OcCHOBHBIE METOIBI PEIICHUS
Jorapu(pMHUIECKUX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS
Jorapu(pMUYECKUX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS
Jorapu(pMUYECKUX HEPABEHCTB
OCHOBHBIE METOIbI PEIICHUS
UppaAIMOHATFHBIX HEPABEHCTB
OcHOBHBIE METOIbI PEIICHUS
HppalMOHALHBIX HEPABCHCTB
OCHOBHBIE METOIBI PEIICHUS
UppaMOHaIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS
UppaAIMOHATFHBIX HEPABEHCTB
I'pacduyeckue meToab! pemeHus
WppallMOHATILHBIX YpaBHEHUI
I'padmueckue MeToaBI pemieHUS
UppalMOHaIbHBIX YPaBHEHHM
I'padmueckue MeToabl pemeHUs
II0KA3aTEJIbHBIX YPABHEHUMN
I'paduyeckue MeToabl pemeHus
MOKA3aTEIbHBIX HEPABCHCTB
I'padmueckue MeTOABI peIICHUS
Jgorapu(pMUUECKUX YpaBHEHHM
I'padmueckue MeToab! pemeHUs
norapu(pMUIECKIX HEPABEHCTB



67

68

69

70

71

72

73

74

75

76

7

I'padmueckue MeToABI peIICHUS
Jgorapu(pMUYECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MIOKA3aTEeNbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH

['padmyeckue MeTOABI peIICHUS
MOKA3aTENbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH

I'paduueckne MeToabl pelICHHs
MOKA3aTENbHBIX U JIOTapu(PMUYECKUX
HEPABEHCTB

['padmyeckue MeTOABI peLICHUS
MOKA3aTeNIbHBIX U JIOrapu(pMUYECKUX
HEPABEHCTB

KonTponbhas pabora: "UppaunoHnanbHele,
NOKa3aTeJIbHbIE U JorapupmMuueckue
HEepaBeHCTBA"

KowmrnekcHbie uncna. Anredpandeckas u
TpUTOHOMETpUYecKast (YOPMBI 3aITUCH
KOMIUIEKCHOT'O YuCiia

KowmrnekcHsie uncna. Anrebpanueckas u
TpUTOHOMETpHUUYecKas (hOpPMbI 3aMUCH
KOMILJIEKCHOTO YnCia

Apudmernueckue oneparnuu ¢
KOMILJICKCHBIMH YU CIIaMU

Apudmernueckue onepamyu ¢
KOMIUTEKCHBIMH YHCIIaMH

N300pakeHne KOMIUIEKCHBIX YHCEI Ha



78

79

80

81

82
83
84

85

86

87

88

89

90

91

KOOPAWHATHOW INTIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO Yncia

®opmyna Myaspa. KopHu n-oii ctenenu us
KOMIUIEKCHOT'O YHCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJId
peHicHus (I)I/ISI/I‘ICCKI/IX U TCOMETPUICCKUX
3aaad

KontponbraspaboTa: "KommiekcHpieuncina"
HarypanbHble u nensieuucia
HarypanbHble u nensieuucia

[IpuMeHeHne MPU3HAKOB JETUMOCTH LIEITBIX
qHUCeN

[IpuMeHeHne npU3HaKOB JETUMOCTH LIEIbIX
quUCen

[IpuMeHeHne npu3HaKOB JETUMOCTH LIEbIX
yucen: HOJl u HOK

HpI/IMeHeHI/Ie MMPU3HAKOB JCJIUMOCTHU LEJIBIX
gucen: HOJl u HOK

[IpuMeHeHne npu3HaKOB JETUMOCTH LIEIbIX
YUCEJ: OCTATKH 110 MOAYJIIO

[IpuMeHeHne npU3HAKOB JETUMOCTH LIEIbIX
YUCEN: OCTATKH 110 MOIYJIIO

HpI/IMeHeHI/Ie IMPU3HAKOB JCJIUMOCTHU LECJIBIX
yucen: aroput™ EBKiuma s pemeHus
3a7a4 B IEJIbIX YHCIax



Kontponbnast pabota: "Teopust menbix

92 |
yucel
Cucrema 1 COBOKYTHOCTh ypaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI B CHCTEMBI-
CJIEJICTBUS
Cucrema 1 COBOKYTHOCTh ypaBHEHUH.

94 PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-
CJIEJICTBUS

95 OCHOBHBIC METO/IbI PEILICHHS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YpaBHEHUN

96 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
COBOKYITHOCTEH UPpallMOHAJIbHBIX YPABHEHHI

97 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHbIX YPABHECHUN

08 OCHOBHBIE METOIBI PELICHUS] CHCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPAaBHEHHIA
OCHOBHBIE METO/IbI PEIICHHS CUCTEM U

99 COBOKYITHOCTEH JIoTapu(pMUIecKux
ypaBHEHUH
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U

100 COBOKYITHOCTEH JIoTapu(hMUIECKUX

ypaBHEHUH

[IpumeHeHne cucTeM K peIIeHUI0
MaTeMaTHYECKUX 3aJ1a4 1 3a]1a4 U3

101 pa3nuYHBIX 00JIaCTei HAYKH U peabHOM
KHU3HH, UTHTEPIPETALNS TIOTYISHHBIX
pe3ynbTaToB

102 [IpumeHeHne cucTeM K pereHuo
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104

105
106
107

108

109

110

111

112

113

114

115

MaTEeMaTHYECKUX 3aJ1a4d U 3aJ1a4 U3
pa3IMYHBIX 00J1aCTeH HAYKH U PEaTbHOU
YKU3HH, UHTEPITPETAIUS TTOJTYYSCHHBIX
pe3yNIbTaTOB

[IpuMeHeHre HEpaBEHCTB K PEIICHHUIO
MaTeMaTHYECKUX 3aJ1a4d U 3aJ1a4 U3
pa3IMYHBIX 00J1aCTeH HAYKU U PEaTbHOU
YKU3HU, HHTEPIPETAUS TTOTy4YEeHHBIX
pe3yabTaToOB

Kontposnbnas pabora: "Cuctemsi
palMoOHATBHBIX, UPPAIMOHATBHBIX
MOKAa3aTeJIbHBIX M JIOTapU(PMUISCKUX
ypaBHEHUI"

PanmionansHbIeypaBHEHHS C TapaMeTpaMu
PanmonansHbICHEpaBEHCTBA C TApaMeTPaMu
PanrionansHbIECUCTEMBI C TApaMeTpaMu
WppannonansHble ypaBHEHHS, HEPABEHCTBA C
napameTpamMmu

HppanmoHaibHBIECHCTEMBI C TTApaMETPaAMHU
[Toka3zaTenbHbIE ypaBHEHUs, HEPABEHCTBA C
napamMeTpamMmu

[TokazaTenbHBIECUCTEMBI C TTApaMETPaMHU
JlorapudmMuueckne ypaBHEHHsI, HEpAaBEHCTBA
C IapaMeTpaMu
JlorapudmuueckuecucTemMsl ¢ mapaMeTpamu
TpuronomeTpuuecKkrueypaBHEHHUSI C
napameTpamMu

TpUroHOMETpUUYECKNEHEPABEHCTBA C
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napaMeTpamu

TpPUrOHOMETPUUYECKUECUCTEMBI C
napaMeTpamu

[TocTpoeHnue u ucciienoBaHue
MaTEeMaTUYECKUX MOJEIIEH peabHbIX
CUTYallUi C MOMOIIBIO YPaBHEHUH C
napameTpamu

[TocTpoeHnue u ucciieroBaHue
MATCMATHYCCKUX MOI[@J'IeI\/’I peanLme

CUTYaIH C IOMOIIBIO CUCTEM YpaBHEHHI ¢

napameTpamu

[TocTpoeHnue u uccienoBaHue
MaTEeMaTUYECKUX MOJIEJICH peaTbHbIX

CI/ITyaI_[I/Iﬁ C IOMOIIIBIO CUCTEM ypaBHCHI/Iﬁ C

napameTpamMu

KonTtponsHas pabdora: "3amaqn ¢
napaMmerpamu’

IToBTOpeHue, 06001IIEHNE, CHCTEMATH3aIHs
3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNEe, CUCTEMaTH3aLHS
3HaHui: "YpaBHeHus"

[ToBTOpenue, 0000IEHNE, CUCTEMATH3AIUS
3HaHuil: "YpaBHeHus. CHCTEMbIypaBHEHH'

IToBTOpenue, 06001IIeHNE, CHCTEMAaTH3alHs
3HaHuii: "HepaBencrtna"

[ToBTOpenue, 06001IeHNEe, CUCTEMAaTH3aLHS
3HaHui: "HepaBencrtsa"

[ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIIHS
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3HaHuii: "HepaBencrtna"

[ToBTOpenue, 06001eHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3AIIHS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

IToBTOpenue, 06001IeHNE, CHCTEMAaTH3alUs
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "MHTEerpan u ero npuMeHeHue"

[ToBTOpEeHME, 0000IICHUE, CHCTEMATH3AIIH
3HaHui: "OyHkun"

[ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIIHS
3HaHui: "OyHkiun"

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "Oyukun"

HToroBaskoHTpoIbHAsIpadboTa
HrorosasikoHTpoIbHasipaboTa

[ToBTOpenue, 06061IeHNE,
cUcTEMaTU3alUA3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE VUEBHBIE MATEPUAJIBI JIJ1S1 VUEHUKA

Anrebpa u Havasia MaTeMaTudeckoro ananuza. 11 kmacc : yueb. ms obuieodpasoBar.
yupexaeHuit : 6a3zosbiit u npodui. yposHu / [FO. M. Konsrun, M. B. Tkauesa, H. E.
®enoposa, M. U. lllabynun]; nox pex. A. b. JKuxuenxo.

METOANUYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Poccuiickast anekTpoHHast mkosa https://resh.edu.ru/

2. MarematiuecKue OJMMITHA bl U OJTMMITHATHBIC 33a4H, — [3JEKTPOHHBINA pecypc], — peKuM
nocryma: http://www.zaba.ru.

3. Meroauka npenogaBaHusi MaTeMaTHKH — [3JIEKTPOHHBIN pecypc], — pexkuM JoCTyma:
http://methmath.chat.ru.

4, PeecTp OPMMEDPHBIX 06IMe06pa30BaTEeJIbHEIX IPOrPaAMM
[PJIeKTPOHHBIN pecypCl, — PeXUM LOCTyIIa:
http://www.fgosreestr.ru.

5. IlyTeBOZUTe b «B MUDe HAYKHN» AJA MKOJBHUKOB [BIIEeKTDOHHBINA
pecypcl, — pexuM goctymna: http://www.uic.ssu.samara.ru

6. DIeKTpOHHAs XPECTOMATHSI [0 METOIUKE MPENOAaBaHIsI MATEMATUKHU [JIEKTPOHHBIN
pecypc], — pexxum qoctyna: http://fmi.asf.ru.

7. OOpa3oBaTenbHbBIN OPTAJ JAJI MOATOTOBKH K dk3ameHam CJIAM I'MA.
https://oge.sdamgia.ru/
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