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INOACHUTEJIBHASA 3AIINCKA

VYyebuslii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOIO AHAIM3a» SIBISIETCS
OIHUM M3 Hauboyiee 3HAYMMBIX B MPOTPaMME CpeIHEro oOIiero odpazoBaHus,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYHBAET MHCTPYMEHTAJIbHYIO 0azy IS
U3yYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroi CTOPOHBI, (OpMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0yYarOIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JAPYTHUX
JUCUUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolluecs OBJIaJIeBaloT
YHHUBEpPCAJIbHBIM $I3BIKOM COBPEMEHHON HaykH, KoTopas (opMmyiaupyeT cBOU
JOCTHKEHHUS B MaTeMaTHueckoit popme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTUYECKOro aHallh3a 3aKJIaJlbIBaeT
OCHOBY [JI1 YCHENIHOTO OBJAJCHUS 3aKOHAMHM (PU3HKUA, XUMHUU, OHOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUWA pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOM JKU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOIB30BaTh MX JIA JaJibHEWIIero oOpa3oBaHus U B
MOBCEAHEBHOM >KU3HU. B TO ke Bpems OBJaJiecHue aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKLMSMHU aireOpbl M MAaTeMaTHYEeCKOro aHajlvM3a pa3BUBAET
yMEHUE HaXOIAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb, JOKAa3bIBaTh
YTBEPKJECHUS C MOMOILIBI0 MHAYKLIWU U PacCyXJaTh NEAYKTHUBHO, HCIIOJIb30BaTh
00001IeHNEe W KOHKPETU3allMio, a0CTparupoBaHUWE M aHAJOTUI0, (HopMHUpyET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xoxe m3yuyeHus yueOHOro kypca «Ainredpa M Hadajla MaTeMaTH4E€CKOro
aHaM3a» OOYYaroIIMecs IMOJy4YalOT HOBBIA OMBIT PEIICHUS NPHUKIAJHBIX 3aj1ad,
CaMOCTOSITEIIbHOTO MOCTPOEHUSI MaTEMAaTUYECKUX MOJENIEH peallbHbIX CUTyaluu,
UHTEpIIPETAllUd  TOJYYEHHBIX  PEUIEHUW, 3HAKOMATCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe M HCKYCCTBE, C
BBIJJAIOIIUMUCS MAaTEMAaTUHYECKUMU OTKPBITUSIMU M KX aBTOPAMH.

Y4eOHbIii Kypc 00JamaeT 3HAYMTEIBHBIM BOCIUTATEIBHBIM TOTCHIIMAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 ydeOHbI MaTepual, CHOCOOCTBYIONIUI
(GbOopMHpPOBaHHIO HAYYHOIO MHPOBO33PEHHs, TaKk M depe3 crneuuduky ydeOHOi
NEeATENbHOCTH, TpeOylomeld MNpOAOHKUTENIbHON  KOHUEHTpAalM  BHUMAaHUS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHuss anreOpe W HavajlaM MaTeMaTH4eCcKOTro
aHaJIM3a JISKUT ACSTEIbHOCTHBIN MPUHIIUIT 00YYEHUSI.

B crpykType yueOHOro kypca «Ainredbpa M Hauyajga MaTeMaTH4YeCKOro
aHaJIN3a» BBIIEJEHBI CIEIYIOLINE COAECPKATENBbHO-METOANYECKUE TUHUMU: «YHucna
U BBIUUCICHUS», « DYyHKIIMU U Tpadukn», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHainuza», «MHoOXkecTBa U JIoTMKa». Bce OCHOBHbIE



COJIepKATEIIPHO-METOIMUCCKUE JIMHUA W3Y4YaloTCd Ha TMPOTSDKCHWH JIBYX JIET
oOy4eHHs Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHUsA, €CTECTBEHHO JOIOJHSSA
JpyT Ipyra U MOCTETEHHO HACHIIAsACh HOBBIMH TEMaMU W pasjaeiamu. [laHHBIN
y4eOHBI KypC SBISETCSA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSIET B cebe
colepkaHUE HECKOJbKMX MAaTeMAaTHYECKMX JHCUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHYCCKUI aHAIW3, TCOPUS MHOXKECTB, MaTeMaTHYECKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOydaromiuecss OBIAJEBalOT BcE Oolee
IIMPOKUM MAaTEMaTHYECKUM aIlllapaToM, Y HUX MOCIIeI0BaTeIbHO (GOpMHUPYyETCs U
COBEPIIICHCTBYETCS yMEHHUE CTPOUTh MaTEMaTHYCCKYI0 MOJACIb pealbHOU
CUTyaIW¥, MPUMCHSATh 3HAHUS, TTOJYYCHHBIC MPU U3YUECHUU y4eOHOTO Kypca, s
pEIIeHHsS] CaMOCTOSTEIHHO CHOPMYIUPOBAHHOM MAaTeMAaTUYECKON 3a/ladyM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepkaTenbHO-MeTOAMYECKass JTUHUA «Yuciia ¥ BBIYHCICHUS 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111ero 00pa3zoBanus. Ha ypoBHe cpeHero oo1iero
oOpazoBanusi 0co0oe€ BHUMaHHUE yaeiseTcs  (OPMUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYHUCICHHUM, BKIIOYAIONIMX B CE0S MCIOJIb30BAHHUE Pa3TUIHBIX
dbopM 3amucu 4YHCIIa, YMEHUE JeNaTh NPUKHUAKY, BBIMOIHATH MPHOIMKEHHBIC
BBIYHCIICHUS, OIICHHBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEMAaTHUYCCKUMHU
KOHCTAHTAaMHU. 3HAKOMbBIE OOYyYalOIMMUMCSI MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHANBHBIX U JCHCTBUTENBHBIX  YHMCEN  JIOMOJHSIOTCS  MHOXKECTBOM
KOMIUICKCHBIX 4YHCell. B KaXIOM H3 OSTUX MHOXKECTB PacCMaTPUBAIOTCS
CBOWMCTBEHHBIE €My chenn(UyYecKue 3aJaud M OMNEepaluu: JeJICHHe Haleno,
OTIEpUPOBAHUE OCTATKAaMU Ha MHOXKECTBE IETBIX YHCEN, OCOObIE CBOMCTBA
paIMOHAIBHBIX U UPPANMOHATBHBIX YKCEN, apu(PMETUIECKUE OIepaIuu, a TaKKe
U3BJICUCHNE KOPHS HATypallbHOM CTETEHM HAa MHOXECTBE KOMIUICKCHBIX YHCEIL.
brnarogapst mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3yeMBbIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHCHHUS IS PCIICHHS Pa3IuYHBIX 3a1a4
dbopMupyeTCsS TPEICTaBICHNE O SAMHCTBE MAaTEMaTHKH KaK HayKH W €€ pOJIh B
MOCTPOCHUU MOJICNICH PEaNIbHOTO MHpA, HMIUPOKO HCIOIB3YIOTCS 0000IIeHUE U
KOHKpETH3aIHsl.

Jluaus «YpaBHCHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKCHUH BCETO
oOydeHHs1 Ha YPOBHE CpeIHEro oOImero oO0pa3oBaHMS, MOCKOIBKY B KauJIOM
pazaene IlporpamMmbl TpEeITyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTare OOydYaromuecs OBIAACBAIOT PA3UYHBIMA METOJIAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHAIBHBIX, TMOKA3aTeIbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYCCKUX YpPAaBHCHHM, HEPABEHCTB M CHCTEM, a Takke 3ajad,
comepkammx mapaMmeTphl. lloydeHHBIE YMEHHsI IIUPOKO HCIOJIB3YIOTCS MPHU
WCClIeNOBaHN (DYHKIMA C TIOMOIIBI0 TMTPOU3BOAHON, TIPH PEIICHUH MPUKIATHBIX



3a/1a4d ¥ 3a/1a4 Ha HaXOXJACHUE HAauOONbIINX U HAMMEHbBIINX 3HAYCHUN (DYHKIUU.
JlanHast coneprkaTeNbHasi TUHUS BKIIIOYAET B ce0s Takke (OPMUPOBAHHE YMEHUN
BBINIOJIHATh  pacuy€Thl 1O  QopMyniaMm, MNpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TaKKe BBIPAKCHUH,
coJiepKallluX CTerneHu W Jjorapudmbel. braromaps uzydeHuro anredbpandeckoro
Marepuaga MPOUCXOAUT  JajbHEWIEee  pa3BUTUE  AJITOPUTMHYECKOTO U
aOCTPAKTHOTO MBINIJICHUSI O0ydYaroImMXCcs, (GOPMUPYIOTCS HABBIKU JI€TyKTHBHBIX
paccykJeHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  TPeJCTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE PaBEHCTB M HEpaBEHCTB. Auredpa
npeiaraet 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JI PEIICHUS] TPAKTHYECKUX U
€CTECTBEHHO-HAYYHbIX 33J1a4, HATJSHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
A3bIKa HayKH.

CopepxarenpbHo-MeToAu4eckass JuHUA «DyHKIUM U TpaduKu» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMH Y4e€OHOTo Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIBHOCTh N3YUEeHUsI MaTtepruana. M3yueHne cTeneHHou,
MOKAa3aTeNbHOH, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIUHN IS perieHus 3a7ad U3 JAPYTUX YUEOHBIX
MpPEeAMETOB U PeaTbHOMN KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHUYECKHUM aHAJIU30M,
TaKk M C pEIICHUEM ypaBHEHHM M HepaBeHCTB. IIpu 3ToMm OojblIoe BHUMaHUE
yaensiercss (OPMUPOBAHUIO YMEHUSI BbIpakaThb (POpMyJIaMH 3aBUCUMOCTH MEXTY
pa3TUYHBIMM BEJIMYMHAMH, WCCIEIOBATh MOJyYCHHbIE (YHKIHUHU, CTPOUTH HX
rpaduku. Marepuan 3To cofepKaTeNbHON JIMHUM HalleJeH Ha pa3BUTHE YMEHUU
YU HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJIy BEJIMYMHAMHU B
pa3nu4HON (opme: aHATUTHYECKOM, rpaduueckoid M cioBecHo. Ero usyuenwue
CIIOCOOCTBYET Pa3BUTUIO QITOPUTMUYECKOTO MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIUH, UCTIOIH30BAHUIO aHAJIOTHA.

ConepxarenbHas nuHUs «Hadala mMaTeMaTM4ecKoOro aHajau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIAIHBIX 3ajad,
JIOCTYIHBIX OOYYarOIIMMCS, TaK KaK Y HUX TMOSBISECTCS BO3MOXHOCTh CTPOHUTH
rpa@uKyd  CIOXKHBIX (YHKIHA, ONPEACNTATh WX HAWOONbIINE W HAWMEHBIINE
3HAYCHUSI, BBIYUCIATH IUIOMIAAN (GUTYP M OOBEMBI TEN, HAXOJUTh CKOPOCTH U
yCKOpeHusi TporieccoB. JlaHHas cojepkaTenbHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOJWTh HaWIydlllee pEHIeHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COIMATIbHO-PKOHOMUYECKUX, 3aJa4aXx. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POpPMaIbHO-IOTMUYECKOTO U
KPEAaTUBHOTO MBIIIJIEHUS, (POPMHUPOBAHUIO YMEHUW paclio3HaBaTh MPOSBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHUKE M UCKyccTBe. OOydaroniuecs y3HaAKOT O



BBIIAIONINXCS PE3ybTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTHKH Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprxaTenbHO-MeTOAMYECKas: JTUHUS «MHOXKeCTBa U JIOTMKA) BKIIOUAET B
ce0si DJEMEHThl TEOPUUM MHOXKECTB M MAaTeMaTH4YECKOW JIOTMKU. TeopeTHukKo-
MHOECTBEHHBIEC TIPEACTABICHHUS MPOHU3BIBAIOT BECh KYPC IIKOJIHHOM MaTEMaTUKU
U TIpeiaraloT HanboJiee YHUBEPCATBHBIA SI3bIK, OOBEIUHSIONIUNA BCE pPa3eiibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOXKEHUs B eauHoe 1enoe. [loaTomy BakHO naTh
BO3MOXKHOCTh OOyYaromeMmycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BaTh €T0 JIJIsi BHIPAXKEHUSI CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeayeT MpHU3HATh
CBOWCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWUW U CIEJOBAaHUE OIPEACIEHHBIM
npaBujiaM  TMOCTPOCHUSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  3JeMEHTaMu
MaTeMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yyYaroIuXxcsi, TO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHS] Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKH KPUTHUECKOTO MBIITUICHHUS.

B yueOHOM Kkypce «Anrebpa U Hayajla MaTEMaTHYECKOTO aHaIN3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
CIocoOCTBOBAaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJIEIeH peallbHBIX
CUTyalluid, HCCIIEIOBAHUS ATUX MOJIEJIEM C MOMOIIbIO afmapara anredopbl U
MaTEMaTUYECKOTO aHajdn3a, WHTEPHpPETAIMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHusl BIUIETEHBI B KaX/IbIN U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOIb3YeTCs JJISl PEIICHHs MPUKIaIHbIX 3anad. [lpu
pElIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydyaromuecsi  pa3BUBAIOT
HAOJIIOIaTeNTbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHIO, 0000ImaTh H  KOHKPETHU3UPOBATH  IPOOIIEMY.
HestenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB PEIICHHS] MPUKIAIHBIX 3a7a4
OpPTraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM YUeOHOTO0 Kypca «Anredpa v Havasia
MaTeMaTUYECKOT0 aHAJIN3ay.

Ha wusyuenue yudeOHOro kypca «AnrebOpa M Haudajla MaTEMaTHYECKOIO
aHanmuza» orBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 daca B HEJIEINIO).



COJEPXXAHME OBYUYEHUA
10 KIIACC

Yucaa 1 BIYMCICHUA

Panronanbabie uyncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, IMPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. Ilpumenenue apobGell W MPOUEHTOB IS
penIeHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEV 3HAHUM U PEAIBHOW JKU3HU.

JlelicTBuTenbHbIE 4Yuciaa. PanuoHanbHBlE W UPpAMOHAIBHBIE YHCIIA.
Apudmernueckre  omepalMu ¢ JIEWCTBUTENBbHBIMU  uYuciaMd.  Momayib
JEeWCTBUTEIBLHOTO YKCiia U €ro cBoiicTBa. [IpubamkéHHbIC BBIYUCICHUS, TTPAaBUIIa
OKpYIJIEHUSI, IPUKUAKA U OLIEHKA PE3yJIbTaTa BIYUCICHUH.

Crenenp ¢ nensiM mnokaszareneMmM. buHoM Herotona. Hcenmonbe3oBaHue
NOAXOAsIIeH GOPMBI 3aMMUCH TEUCTBUTEIIBHBIX YHCEI JIJIS PEIICHUS TTPAKTUISCKUX
3a/1a4 U MPECTABICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C panuMoOHAJIBHBIM IIOKa3aTelneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJBLHBIM II0Ka3aTEeIIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JleciTUUHBIE U HATypabHBIC
Jorapu@mel.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTAaHI'€HC YUCJIOBOT0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M YypaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelIeHrnEe HEPAaBEHCTBA.

OCHOBHbBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOTrOYJICHbl OT OJHOW MEepeMEeHHOM. JleleHue MHOrodjieHa Ha
MHOrOWIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEIbIMU
koapunmentamu. Teopema Buera.

[IpeobpazoBaHust YUCIOBBIX BBIPAXKEHUH, COICPKAIUX CTEIICHU U KOPHHU.

HNppauronanbHbie YpaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
VPPAlHOHAIBHBIX YPABHCHUM.

[TokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbl PELICHUS TOKa3aTEIbHBIX

YPaBHEHUM.

[IpeobpazoBaHue BRIPAKEHUI, COJIEPHKALTUX JIOTAPUDMBI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/BI pemeHus
Jorapu(pMUYECKUX YPABHEHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMCETPHUYCCKHUX BBIpa)KeHPIﬁ. Pemenue TPUTOHOMCETPHUYICCKHUX ypaBHeHHﬁ.



Pemenne cucrem JMHEWHBIX ypaBHEHHMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHHI. OnpenenuTenb MaTpullbl 2X2, €ro TreOMETPUYECKHl CMBICT U
CBOICTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONPEHCIUTENS ISl PEIICHUS
CHUCTEMBl JIMHEHHBIX YypaBHEHUU. PelieHue npuKiIaaHeX 3a4a4 ¢ I[OMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOEHHOW MOJEIU C
MOMOILBIO MATPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTEMAaTUYECKUX MOJEIIEN PEallbHOM CHUTyalMd C IOMOIIBIO
YpaBHEHHII U HepaBEHCTB. lIpriMeHEHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/ady M3 Pa3IuYHbIX o0JiacTeld HayKu WU peabHON
AKU3HH.

DOyHKUMH U TPaPuku

Oyukius, crnocoObl 3amanus (yHkuu. B3aumMHo o00paTHbIE (YHKIHH.
Kommnoszunust Qyskmuii. I'paduk  yHkum. DieMeHTapHble MpeoOpa3oBaHUs
rpa@uKoB QyHKIIMMA.

OOnacTp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHknum.
[TpomexxyTku 3HaKomocTosTHCTBA. UETHBIC M HEeU€THBIC QyHKIMU. [leproanaeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus (PYHKITUN Ha POMEKYTKE.

Jluneiinas, kBaJpaTu4Has W JIpoOHO-TMHEWHas (YHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPaPUKOB.

CrenenHast pyHKUHMS C HATypaJlbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiictBa U rpaduk KOpHS N-OM cTeleHH Kak (GyHKIUU OOpaTHOU
CTENEHU C HaTypaJbHBIM [TOKA3aTEIIEM.

[Toka3zarenbHass U jnorapupmuyeckas (yHKUHUU, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKINMA IS peIIEHUs ypaBHEHUH.

TpuroHomerpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peajbHBIX IMpoleccax M SBICHUSX.
['pacduxu peanbHbIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IIOCIIEAOBATENbLHOCTEH. MeTon
MaTeMaTUYECKON UHIYKIUH. MoOHOTOHHBIE u OrpaHUYeHHbIC
nocliie[oBaTeNbHOCTU. McTOpUsi BOSHMKHOBEHUSI MAaTEMAaTHYECKOrO0 aHaliu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuno yObiBaroas
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH MeOMETPUUYECKON
IIPOIPECCUU. JIMHENHBIN U 3KCIIOHEHIMAIBHBIN pOCT. Yuncio €. Popmyiia ClI0KHBIX
npoLeHToB. Mcnonb3oBaHWE MPOrpeccuu Ui pEelIeHUs peanbHbIX —3ajay
INPUKJIAJHOIO XapakTepa.



HenpepbiBHblE (yHKIMH W HX CBOMCTBAa. TOuykM pa3pbiBa. ACHMITOTHI
rpadgukoB ¢ynkuuid. CBoicTBa (GyHKIMIA HENPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHHS HEpaBeHCTB. l[IprMeHEeHne CBOWCTB HENPEPBIBHBIX
GyHKUMN U1 pelieHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHue, reOMeTpUYECKUn 1
(du3nyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBogHBIE  DIEMEHTAPHBIX  (PYHKIUH. [IponsBogHass  CymMHlI,
MPOU3BEJICHUS, YACTHOT'O U KOMITO3UIIMH (PYHKITUH.

MHokecTBa H JIOTHKA

MHO)k€eCTBO, Omepaluyu HajJ MHOXKECTBAMU M MX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IIpumeHeHHe TEOPETHKO-MHOXECTBEHHOTO ammapara s
OIMCAHUs pEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEUICHUU 3a1ad U3 JIPYTHX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCUIIBHBIC YPABHEHHS.

11 KJIACC

Yucaa 1 BIYMCICHUSA

Harypanbubie u nenbslie yncna. [I[puMeHeHrne NpU3HAKOB JIETMMOCTU LEIbIX
yycel, HaumOonbImui oOmui aenutens (mamee — HOJ]) u HamMensblee oOiee
kpatHoe (nanee — HOK), ocratkoB 1o Moay:nto, anropurMa EBkiauaa ais pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KowmrmnekcHble uucna. Anredpanueckass U TpPUTOHOMETpUYEcKass (QOpMBI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMeTHYEeCKHe OIepaluu C KOMIUIEKCHBIMU
yuciaamMu. M3o0pakeHne KOMIUIEKCHBIX YHCET Ha KOOPJIWHATHOW IIJIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET ISl PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCWUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpruieCKuX HEPaBEHCTB.

OCHOBHBIE METO/Bl PEIIECHUS TIOKA3aTeNbHBIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYMHOCTEW paluOHAIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(MUYECKUX YPABHEHHI.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMHu.



[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJady M 3ajJady M3 pa3jUuHbIX O0JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIPETALMA ITOJTYYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKHU

I'padux kommnosunuu ¢yHkuuil. I'eomerpuueckue o0pas3bl ypaBHEHUW WU
HEPABEHCTB HAa KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpruueckne QPyHKIUU, UX CBOMCTBA U TPAPUKH.

['paduueckre mMeTonbl pellleHUs YpaBHEHUI W HepaBeHCTB. [ 'paduueckue
METO/Ibl PEIICHUS 3a/1a4 C TapaMeTPaAMHU.

Hcnonw3oBanue rpadukoB QGYHKIUN Uil KCCIEIOBAHHUS MPOIECCOB H
3aBHCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHWU 3aJad U3 APYTUX Y4eOHBIX
MIPEIMETOB U PEAIbHOM KU3HU.

Havasia MaTeMaTH4ecKOro aHaJm3a

[IpumeHeHue Mpou3BOAHON K MCCENOBaHMIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxaenue  HauOosblIero W HAaMMEHBUIETO  3HAYEHUU
HENpPepbIBHON (QYHKIIMN HAa OTPE3KE.

[IpuMeHeHne NpPOU3BOJHOM I HAXOXKACHUS HAWIY4Ilero pElIEHUs B
OPUKJIAJAHBIX 3ajadyax, JUIsl OINpEAeNICHUs] CKOPOCTH W YCKOPEHMs Ipolecca,
3aIaHHOTO (hOPMYJION WU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOoOpa3HbIX. I[lepBooOpaszHbie
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

HNnTerpain. I'eomeTprueckui CMBICJI WHTErpala. Brruuciienue
omnpeaenéHHoro naTerpana mno gopmyne Hetotona-Jlebuuia.

[IpumeHeHne uHTErpana s HAXOXKIAEHUsS IUIOWAAEeH MIOCKUX (Uryp u
00BbEMOB T€OMETPUUECKUX TEI.

[Tpumepsl pemennit  auddepeHuanbHbIX ypaBHEHUH. MaTemaTu4ieckoe
MOJIETMPOBAHUE PEAIbHBIX TMPOILECCOB C TOMOIIBI0  JAu(depeHITHaATbHBIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUNA 00YUaAIOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUHMCKOro  OOIecTBa,  MPEJCTaBIEHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoLeayp TpakIaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COI[MAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NaTPHOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNCKOM T'PaKIaHCKONW HIACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOUICHHE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATHKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KECHUNM HAyKW U JEATEIbHOCTbIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAs AICTETHUKY MAaTeMaTHYE€CKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/7a4, PEIICHHUH, pacCyKICHHUIN, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM acCIeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBO€ MHUTAHHE, COATIAHCHPOBAHHBIN PEKUM 3aHATHH U
OTJIbIXa, peryisipHas (Gu3nvecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-0310POBUTEILHOM JIESITEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHANLHOM  JCSITENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUS MU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pean3oBbIBaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeéMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHWHU BCEH >KU3HM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUHN MPAKTUUECKUX 3a]1a4 MaTeMaTHIECKON HaMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIHUSHUS
COI[MAJIbHO-PKOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHONU M COLUATIbHOU
cpenpl, 0CO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTHUSCKUX MPOOIJIeM, OpHECHTAITUS
HAa TPUMCHECHHE MaTEMaTHMYECKHUX 3HAHUN IS pelieHus 3agad B 00JacTu
OKpYy>Karolllel cpenpl, IUJIAHUPOBAHUE IIOCTYNIKOB U OIICHKM HUX BO3MOXXHBIX
MOCJIEACTBUMN JIJIsl OKPY>KaIOIEel Cpe/ibl;

8) HeHHOCTH HAYYHOIO TO3HAHMSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W OOIIECTBEHHOW  MPaKTUKH, ITOHUMaHHUE
MaTeMaTU4YeCKOM HayKHh Kak c]epbl uYeloBEeYeCKOW MJesTeTbHOCTH, JTaroB €&
pa3BUTUA M 3HAYUMOCTH ISl PAa3BUTHUS LUBWIM3ALMHM, OBJIQJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTHYeCKOM KyJIbTypOH KakK CpeICTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIICCTBJISATH IPOCKTHYIO M HCCIEAOBATEIBCKYIO JESITEIHHOCTH
WHJVMBUAYaJIbHO U B TPYIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue AecTBUA:

BBISIBISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIy MOHATUSAMH, (QopMyIUpOBaTh
OTIpE/ICJICHUS TIOHATUM, YCTAaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(pUKAIUH,
OCHOBaHUSI 1711 000OIEHHS U CPABHEHMUSI, KpUTEPUU TTPOBOAMMOTO aHAJN3a;

BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIC, CIMHUYHbIE, YaCTHBIE U OOIIIE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX U YTBEPXKICHUSIX, MpeajiaraTb KPUTECPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUNI;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKJIOUECHHI, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENIBHO JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHHS M BBIBOIBI;

BBIOWpATh crmocod pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbHIOMpaTh Haubojee TMOAXOMAIUA C  Yy4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ncciaenoBarebCKue AeiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodIeMy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTro 00bEKTa, SBICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOSITeILHO (OPMYJIMPOBaTh OOOOIIEHUS U BBIBOJABI MO pe3yjIbTaTam
MPOBEJAEHHOTO  HAOJIOJICHMS, KCCIENOBAaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJbTaTOB, BHIBOJOB U 0000IIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCa, a TAKKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSAX.

Pabora c unpopmanmeii:

BBISBJISITh AeUUIUTH MHPOpPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJIsi OTBETA Ha
BOIIPOC U JIJI PEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HWHTEPIPETUPOBATh HHGOPMAIIUIO Pa3JIMYHBIX BHUAOB U
dbopm npeacTaBICHUS,

CTPYKTYpHUpPOBaTh MH(OpPMAIINIO, MPEACTABISITh €€ B pa3iuyHbIX ¢dopmax,
WUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATH HaJEXKHOCTh uH(bOpMaIIH o CaMOCTOSITETIbHO
c(hopMyITMPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBHUSIMU U
HeasiMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAYy PEIICHHS 3aJauH,
KOMMEHTHPOBATh MOJIYUYECHHBIN Pe3yJIbTarT;

B X0Ji¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYXIaeMON TEMBI,
npoOJjieMbl, peliaeMo 3a7auu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXJICHUSIMHU JPYTUX YYaCTHHKOB
Jyajaora, OOHApYXKUBATh PA3IUYUE M CXOJCTBO TO3WIHMA, B KOPPEKTHOH (opme
bopMyIIMPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATH (OpMAT BBICTYIUICHUS € Y4€TOM 3ajad
MIPE3EHTAIMN U OCOOEHHOCTEH ayTUTOPHUH.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHBIC 1eiICTBUA



Camoopranusanus:

COCTAaBIIAThH IIJIaH, AJITOPUTM PEIIECHHUS 3a/1auH, BRIOUPATh CIOCOO PEIICHUS C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIHLHON  pedeKcHMH  KaKk  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOMPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perIeHHs
MaTEMaTHYE€CKOM 3a/1a4H;

NpeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSAM, OOBICHITH MPUYUHBI
JOCTUKEHUS WIM HEJOCTUKEHUS Pe3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MIOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThl mNpU pelleHUH Y4YeOHBbIX 3ajay, NPUHUMATh I€Ib COBMECTHOM
NEeSATENbHOCTH, TJIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pPabOThl, pacmpeneisiTh
BUJIbI palboOT, [JOrOBapUBATHCS, OOCYX JaTh MPOLIECC M pe3yJabTar padoThl,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0O0CykaAcHUS, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMB» U HHBIC), BBHIMOJHATH CBOK 4YacTh pabOThl U
KOOPJAWHUPOBATh CBOM JCHUCTBUA C JIPYTMMH 4YJI€HAMU KOMAaH]bl, OLCHHUBATH
KaueCcTBO CBOET0 BKJaJa B OOMIUN MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEIAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 10 kJjacce oOydyarOIIMICS TOJYYUT CIICAYIOIIHNE
NpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpamMmbl yueOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: PAIIMOHAILHOE YHCIIO, OECKOHEUHas
nepuoandecKasl JapoOb, TPOILEHTHI, HPPAUOHATBHOE YHCI0, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHSATh JpOoOW ¥ TPOLEHTHI JUIsl PEIICHHWs] TPUKIAAHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEH 3HAHUU U PEATIbHOU KU3HU;

MIPUMEHSITh PUOTHNKEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OIICHKY PE3yJIbTaTa BHIYNCIICHUN;



CBOOOIHO OMEpUPOBaTh MOHSATHUEM: CTENEHb C MENbIM IIOKa3aTelieM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YUCEI ISl PEIICHUS
MPAKTUYECKUX 33/1a4 U MPEJCTABIICHHS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypajbHOMU
CTEIICHHY;

CBOOO/IHO ONIEPHPOBATH MOHSATUEM: CTETICHD C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOOJIHO ONEPUPOBATh MOHATHSAMH: JIOTapU(PM UHCHa, ACCITHUYHBIE U
HaTypaJbHBIC JIOTapU(MBIL;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: CHHYC, KOCMHYC, TAHT'€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTAa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC M ApPKTAHI€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHITHSAMHU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIC YPABHEHUS U YPAaBHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3lIMYHbIE METOJbl pPEIICHUs pPALUOHAIBHBIX U JApOOHO-
palMOHANIBHBIX YpPaBHEHWH, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C IeJbIMU KO3(p(HUIMEHTaMH, KOPHU MHOTOWIEHa, NPHUMEHSITh
JIEJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pEIICHUS 3a/1a4;

CBOOOJHO OMNEpUPOBATh MOHATHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHIA,
MATpHIA, OMNPEAECIUTENb MAaTpUlbl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
UCIIOJIB30BaTh CBOMICTBA ONpeAeNuTeNs 2 X 2 Juid BBIYUCICHHUS €ro 3Ha4yeHus,
IPUMEHATh ONPENCIUTENIN Uil PEUICHUs CHUCTEMBbl JIMHEWHBIX YpPaBHEHUH,
MOZCIIMPOBATH PEAIBHBIE CUTYAllMU C IIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BAaTh IMOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTPULl U ONPEIEIUTENEH,
WHTEPIIPETUPOBATD MMOJTYUYECHHBIN PE3yJIbTAT;

WCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOPHAMH JUIsi TpeoOpa3oBaHMS
BBIPAKCHUH;

BBINIOJIHATH MPE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COEPIKAIUX CTEIEHH C
palMOHAIIbHBIM [T0KA3aTEeIEM;

UCIIOJIb30BaTh CBOICTBa aorapupmMoB TSt npeoOpa3zoBaHus
JOTapU(PMUYECKHUX BBIPAKEHU;

CBOOO/IHO OMNEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, TOKa3aTeJIbHbIE U
Jorapu(pMUYECKUE YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBLHBIX
NIEPEXO/I0B WIIN OCYIIECTBIIASA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIIBI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBHIPAKECHHUI;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHMUE,
OPUMEHATh HEoOXOoAuMble (GOpPMYNbl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKHUX YPaBHCHUH;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDAKCHUS, YPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, WCCIE0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIb30BAHUEM arlapaTa ajreopsbl.

@Oynkuuu ¥ rpapuku:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: (PYHKIUS, COCOOBI 3aaHusl (PyHKIIUH,
B3aMMHO O0OpaTHble (YHKIUK, KOMMO3UIUs GyHKIMA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpa@uKoB HyHKIIHIM;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMpPENETCHUS U MHOMXKECTBO
3HaYeHWUH (QYHKIWH, HYJIH QYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOO/IHO OMNEpPUPOBaTh MOHATHSAMH: 4YETHBIE M HEUYETHBIE (DYyHKIUH,
nepuoandeckue (PyHKINU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBbI (YHKIMHM, HAuWOOJbIIEe W HaUMEHbIIee 3HaueHWe (QYHKIUH Ha
IPOMEKYTKE;

CBOOO/IHO OTNEpPHPOBATh MOHATUSAMU: CTENCHHAs] PYHKIHS C HATypajIbHBIM U
[ENBIM TIOKa3aTeneM, TrpaQuK CTENEeHHOW (PYHKIMH C HATypaJbHBIM M IEJIBIM
nokasarenieM, rpaduk KOpHs N-Oi CTerneHH Kak (YHKIMH OOpaTHOM CTETNEeHH C
HATypaJbHBIM IMOKa3aTeleM;

ONEpUPOBaTh TIOHATUSAMU: JUHEHHAs, KBaJApaTUYHAsI WU JIPOOHO-THHEWHas
(GYHKIMH, BEITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAHUE U MIOCTPOCHHUE UX TPAPHUKOB;

CBOOOJTHO OMEPHPOBATH MOHATUSMU: TOKa3aTelbHAsl W JorapudMuyecKas
GbyHKIUUA, WX CBOWCTBA U TpadUKH, HUCIOIH30BaTh MX TPaPUKUA IJIs PEIICHUS
YpPaBHCHUM;

CBOOO/IHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
oTpesieNieHue TPUTOHOMETPUUECKUX (YHKITHI YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh Trpaduku (YHKIOWA IS UCCIENOBAHMUS TMPOIIECCOB U
3aBUCUMOCTEH TPU PEIICHUH 3a/iady U3 JPYTUX y4eOHBIX MPEIMETOB M pPealbHOU
KU3HU, BBIpAXXaTh (HOPMyIaMH 3aBUCIMOCTH MEXKy BETHIMHAMU;

Hauana maTeMaTH4ecKOro aHAJIu3a:

CBOOOJIHO OMEpUPOBATh MOHATUSAMU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 6eCKOHEUHO yObIBaIOIasi FreOMETpUIECcKasi MPorpeccus, JINHEHHBIA U
HKCIIOHEHITUATIBHBIN POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
0 KOHCTaHTE;

UCTIONB30BaTh TPOTPECCUU IS PEIICHUs peallbHbIX 3a/lad MPUKIATHOTO
XapaKkTepa;



CBOOO/IHO ONIEPUPOBATH MOHATUSMU: MTOCIIEOBATEILHOCTD, CIIOCOOBI 3aJaHUs
IIOCJIEI0OBATENIBHOCTEN, MOHOTOHHBIE W OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMAaTh OCHOBBI 3apOXACHUS MAaTEMaTH4YeCKOro aHajlnW3a Kak aHalIusa
OCCKOHEYHO MAJIbIX;

CBOOOJHO OINEpPUPOBATH TOHATUSAMH: HENpPEpPbIBHbIE (PYHKUUU, TOUYKH
pas3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI Tpaduka QyHKINHY;

CBOOOJIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HENIPEPHIBHBIX (QYHKIUH JIJIs pelleHus 3a/1ay;

CBOOOJTHO OINEpPUPOBATH TMOHATHUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUMHU, KacaTenbHasd K rpaduKy (QyHKINY;

BBIYUCIIATH IIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUs], YACTHOIO U KOMIIO3ULIUU
IBYX (YHKIUH, 3HATh MPOU3BOJIHBIEC FIEMEHTAPHBIX (PYHKIINIA;

UCIIOJb30BaTh I€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON s
peuieHus 3anad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  TMOHATHUSIMHU:  MHOXECTBO,  OINEpald  HaJ
MHO>KECTBaMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONHCAHUS PEATbHbIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yYeOHBIX PEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHM: OIpPEACIICHUE, TEOpEMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOro 00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOydaromuiicss MOJYYUT CIIEIYIOIINUE
IpEeIMETHBIE PE3YyJIbTAThl MO OTAEIBbHBIM TeMaM padodeil MmporpaMMbl y4eOHOTro
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHaIu3ay:

Yuciia ¥ BIYMCICHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATHUSAMHU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJbIX YHUCEN, UCIOIb30BaTh NMPU3HAKU JEIUMOCTHU
uensix yucen, HOJl n HOK HaTypanbHBIX 4Mceln [uisl peleHus 3a1a4, MIPUMEHSITh
anroput™m EBKna;

CBOOOJIHO ONEpUpOBaTh MOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CHCTEMAX CUHCIICHUS;

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISATh KOMIUIEKCHBIE YHCIa B alreOpanyeckoud u
TPUTOHOMETPUUYECKOI (hopMe, BBIMIOIHATH apu(PMETHUECKHE ONepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOO/IHO OMEpUPOBATh MOHATUSMHU: HPPALMOHAIBHBIC, TOKa3aTelbHbIE U
jgorapu(MHUUYECKHE HEPaBEHCTBA, HAXOAUTh UX PEUICHUS C  I[OMOIIBIO
PaBHOCWIIBHBIX IIEPEXOO0B;

OCYUIECTBJISATh OTOOpP KOpPHEM TpH pEIIEHUHU TPUTOHOMETPUUECKOTO
YPaBHEHHS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble  (OpPMYJbl JUIs  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOIAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHAIbHBIX, HPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemars palOHAJIBHEIE, UppalroOHaIbHBIE, IIOKa3aTeJIbHEIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COZIepIKalllie MOYJIM U IIapaMeTphl;

IPUMEHATH TpaduyecKue METOIbI JUIsl PelICHUs! YpaBHEHUM U HEPaBEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJIENIUPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
BBIPA)XCHUS, YPaBHECHMS, HEPABEHCTBA W HX CHCTEMBI 10 YCJIOBHUIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEAM C HCIOJIb30BAHUEM alllapaTa ajireopsl,
UHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DyHKUUM U rpaguKu:

CTpOUTh TpadUKUd KOMMO3UIMU (PYHKUUH C MOMOILBIO 3JIEMEHTApPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTH TeoMeTpuueckue o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OIEpPUpPOBaTh MOHATUSAMU: TpaUKU  TPUTOHOMETPUUECKHUX
dyHKUMH;

OPUMEHATh (YHKUMU JJI MOJETUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4yecKoro ananamsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JUJIS UCCIEA0BaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEE U HAMMEHbBIIIEE 3HAUCHUsI (DYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXO0XKJICHHS HAWIy4dlIero peuieHus B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-d)KOHOMHMYECKUX, 3aJadax, JJs
OMpeNeNeHUs] CKOPOCTH M YCKOPEHHUs IMpoliecca, 3aJaHHOro (OpMyJIod WU
rpadukom;



CBOOOJHO OMEpHUPOBATH TMOHATHIMH: TEPBOOOpa3Hasi, OMpPEHCIEHHBIN
WHTErpajl, HAXOJWTHh IEPBOOOpPA3HBIC AIIEMEHTAPHBIX (DYHKIIMH ¥ BBIYUCIATH
uHTerpan no gpopmyie Herotona-JIeionuna;

HaXOJUTh TUIOIIAIU TJIOCKUX (UTYP U OOBEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MATEMAaTHYECKOM MOJICIUPOBAHUM Ha MPUMEPE
coctaBieHus nuddepeHITNaTbHBIX YPAaBHCHHUI;

pelars NPUKIIAJHbIE 3aa4d, B TOM YHCIIE COUHAIBHO-D’KOHOMUYECKOTO U
dbu3ruecKoro xapakrepa, CpeCTBaMU MaTeMaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

MHOX€eCTBO 1eHICTBUTENBHBIX YHCEIL.
MHorounensl. PaninonanbHble ypaBHEHUsS U
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
ypaBHEHUN

Oyukuuu u rpadpuku. CreneHHas QyHKIUS C
LEJIBIM [TOKa3aTeseM

Apudmernueckuii KOpeHb N-0if CTENEHH.
WppanuonansHble ypaBHEHUS
ITokazarenbHas ¢pyHnkuus. [lokasarenbHble
ypaBHEHHS

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHs
Tpuronomerpuieckne BIpaKEHUS U
ypaBHEHHUSI

[TocnenoBaTeabHOCTH U MPOTPECCUU
HenpepsiBabie ¢pynkuuu. [Iponssoanas
[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUS
3HaHUHN

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

Koan4yecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHnTpoJbHbIe
padoThbI

10

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KITACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpaMMbl

UccnenoBanue GyHKIMA ¢ TOMOIIBIO
MPOU3BOAHOMN

[lepBooOpasHas 1 UHTETpa

I'paduku TpUroHOMETpHUUECKUX (PYHKITHIA.
TpuronomeTpruyeckue HepaBeHCTBA

HppanmonanbHeie, TOKa3aTeIbHBIE U
norapu(pMUIECKUE HEPABECHCTBA

KomiiekcHble uncna
Harypasibable u nensie yucna

CucreMbl palioHATBHBIX, UPPALMOHATBEHBIX
MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHEHUU

3amaun ¢ mapameTpamu

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

22

12

14

24

10
10

12

16

16

136

KoHnTpoJbHbIe
padoThI

10

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypchbl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne
Tema ypoka
n/n
1 MHOeCTBO, Onepaluy HajJ MHOKECTBaMHU
1 X CBOMCTBA
2 Juarpammsl Diinepa-Benna
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO
ammapara JJisl peleHus 3a1a4
Panumonansabie uncina. OOBIKHOBEHHEBIE U
4 JECATUYHBIC TPOOH, TTPOIICHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHUE TPOOH
Parmonansueie unciaa. OOBIKHOBEHHEIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEYHBIE MTEPUOMUECKUE TPOOH
6 [Ipumenenue qpoOei u MPOLEHTOB ISt
pelieHust MpUKIAIHBIX 3a/1a4
7 [Ipumenenue qpoOei U MPOLIEHTOB TSt
pEIICHUS TPHUKIATHBIX 337129
8 JleicTBuTenbHBIC Yncia. PaimonanbHbIE U
HppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckne oneparuu ¢
JIEUCTBUTEILHBIMY YHCIIAMU
10 JlnarHoctuueckas KOHTpOJIbHas paboTa Mo

MAaTEMAaTHKCE.

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJICKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl



11

12

13

14

15

16

17
18

19

20

21

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPABHUIIA
OKpPYIJICHUS, IIPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCICHUN

OcHOBHBIE METO/IBI PEILIEHUS LENbIX U
JIpOOHO-pallMOHATIBHBIX YPAaBHEHUN U
HEPABEHCTB

OcCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEpaBEHCTB

OcHOBHBIE MCTOABI pCIICHUSA LCIIbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOUJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoroumneHsl ¢ HeabMu Kod(hGUiineHTamMu.
Teopema Buera

Pemienue cuctem JIMHEHHBIX YpaBHEHUM
Pemenne cucreM IMHENHBIX ypaBHEHUN
Marpuiia cuCTEMbI TUHEUHBIX YPABHEHUIA.
Onpenenurens MaTpulbl 2X2, €ro
TEOMETPUUYECKHI CMBICT U CBOICTBA;

BBIYHMCJICHHUEC €TI0 3HAYCHUA

Onpenenuresb MaTPUIBI 2X2, €T0
TeOMETPUYECKHU CMBICT M CBOWCTBA;
BBIYHCIICHUE €T0 3HAUEHUS

[IpumeHeHne onpenenuTens 1 PeLIeHUs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI



22

23

24

25

26

27

28

29

30

31

32

33

Pemienne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

Penenue nmpukinaaHbIX 3aa4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

Kontponbhas pabora: "Pannonanbhble
ypaBHEHHs U HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX ypaBHEHUI"

OyHKIMS, C1IOCOObI 3aaHusT (PYHKITHH.
B3aumno obpathbsie pyHkuuu. Komnosunus
byHKIMA

I'padux dpyHkunu. DnemMeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKINI

O6uacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHni pyHkiuu. Hynu GyHkimm.
IIpomexyTKH 3HaK IOCTOSHCTBA

UETHbie 1 HEUETHBIC (PYHKITUH.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKITHH

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haunbonpiiee 1 HauMeHbIlIee 3HAUCHUE
GyHKIMH Ha IPOMEKYTKE

JluneiiHasi, KBaJpaTU4Hasi U IpOOHO-
auHelHas QyHKIH

DJeMeHTapHOe UCCIIEIOBAaHHE U
MoCTpoeHne TpauKoOB ATUX PYHKITUN

DJIeMEHTapHOE HCCIIeIOBaHUE U
MOCTpoeHne TPaPuKOB ATUX PYHKITUN

CremneHs ¢ LIEJIBIM MOKa3aTelneM. buaom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHb ¢ LIEJIBIM ITOKa3aTeeM. buaom
Hrrotona

CrenenHast yHKIUS C HATYpaTbHBIM U
LeJIbIM IToKa3aTeneM. E€ cBoiicTBa 1
rpaduk

KonTtponpHas padora: "CreneHnas
¢ynkuus. E€ cBolicTBa u rpadux"
ApudmeTraeckuii KOpeHb HATYpaIbHOM
CTEIEHH U €r0 CBOMCTBA
ApudpmeTnueckuii KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBONCTBA

[IpeoOpazoBaHMs YUCIOBBIX BBIPAXKECHUIH,
COJIepKaIIUX CTEIIEHU U KOPHU

[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHUIH,
COZIepKAIIUX CTEIIEHU U KOPHU
[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepKalIUX CTEIIEHU U KOPHU
Wppanunonansuele ypaBHeHHs. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALUOHATIBHBIX
YpaBHEHUI

HppaunronansHble ypaBHeHUs. OCHOBHBIE
METO/Ibl PELIEHUS UPPALMOHATIBHBIX
YpaBHEHUNU

HppaunonansHble ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHHS UPPALMOHATBHBIX
ypaBHEHUM

PaBHOCWIIBHBIE ITEPEXO/IBI B PEIEHUN
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47

48

49

50

o1

52

53

54

55

56

57

UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TIEPEXOBI B PELICHUH
UpPpaLMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU
UPPALMOHAJIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBbI B PELLIEHUU
UPPALMOHAJIBHBIX YPABHEHUN

CgoiicTBa 1 rpaduK KOpHs N-0il CTETICHU
KaK ()yHKIIMH OOPaTHOM CTEIICHHU C
HaTypaJIbHBIM I10Ka3aTesIeM

CaoiicTBa U rpaguK KOpHsI N-Oi CTENeHU
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM [10Ka3aTeleM

Kontponsnast padora: "CsolicTBa u rpaduk
KOpHs N-0M creneHu. MppannoHanbHble
ypaBHeHuUs"

CreneHsp ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U
€€ CBOMCTBA

CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U
€€ CBOICTBA

CreneHsp ¢ pallMOHAIBHBIM [10KA3aTEIEM U
e€ CBOMCTBA

[Toxa3zatenbHast GpyHKIMS, €€ CBOMCTBA U
rpadux

Hcnonb3oBanue rpaduka GyHKIUN AT
pEILIeHUs] ypaBHEHUI

Wcnonb3oBanue rpaduka GyHKINN A5
peneHust ypaBHEHU I
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59

60

61

62
63
64
65
66

67

68

69

70

71

72

[loka3arenbHble ypaBHEeHUsA. OCHOBHBIE
MCTOJbI pCHICHUSA TOKA3aTCIbHBIX
YpaBHEHUU

[Toka3zarenbHble ypaBHeHUs. OCHOBHbIE
METO/IbI PELIEHUS [T0Ka3aTENbHBIX
YpaBHEHUU

[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE
METO/Ibl PEIICHNUS IOKa3aTENbHbIX
YpaBHEHUU

Kontponbnas padota: "[lokazarenpHas
¢yuxuus. [lokasarenbHble ypaBHeHUS"

Jlorapudm uncna. CBoiicTBa jJorapudpma
Jlorapudm uucna. CoiicTBa jorapudpma
Jlorapudm uncna. CBoiicTBa jJorapudpma
JlecsTHYHBIE U HATYpaJbHBIE JIOTapUPMBbI
JlecsiTHYHBIC U HATYPaJIbHBIC JIOTAPUPMBI

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
Jorapugpmbl

[TpeoOpa3oBaHue BbIpaXeHH, comepKalux
aorapudmsl

[Ipeo6pa3oBanue BbIpakeHUI, COEpIKALUX
J0TapuQMbI

Jlorapugmuueckas pyHKLuUs, €€ CBOWCTBA U
rpadux

Jlorapudmuueckas pyHKIMs, €€ CBOWCTBA U
rpadux

Hcnons3oBanue rpaduka QyHKIUM 115
peleHus ypaBHEHUN

N
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77

78

79

80

81

82

83

84

Hcnons3oBanue rpaduka QyHKIUH 115
peleHus ypaBHEHUN

Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
METObI peIIeHUs JIorapu(pMUIECKUX
yYpaBHEHUU

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/bI pelIeHUs JJorapu(pMUIECKUX
ypaBHEHUH

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/Ibl pelIeHuUs Jorapu(PMUIECKUX
YpaBHEHUU

PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUU
JOrapuPpMHUECKUX YPaBHEHUI
PaBHOCUIIBHBIE IEPEXObI B PEILICHUH
JOrapupMHUUECKUX YPaBHEHUI
KonTponbnas pabota: "Jlorapudpmuueckas
byukus. Jlorapugmudeckre ypaBHeHus"
CuHycC, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

ApKcuHYC, apKKOCHUHYC U apKTaHI'€HC
YHCIJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
olpeielIeHne TPUTOHOMETPHUECKUX
(GYHKIMN YHUCIOBOTO apryMeHTa
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86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

TpuronomeTpuyeckas OKpyKHOCTb,
OIpeIeIEHUE TPUTOHOMETPUUECKUX
(GYHKIUI YHUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[IpeobpazoBaHne TPUrOHOMETPHUUECKUX
BBIPAKCHUI

[Tpeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAXKECHU

[IpeoOpazoBaHre TPUTOHOMETPUUECKHUX
BBIPKECHUI

[IpeobpazoBaHne TPUrOHOMETPUUECKUX
BBIPAKCHUI

Penienne TpUroHOMETPUUECKUX YPaBHEHUM
PemieHne TpUroHOMETpUYECKUX YPAaBHEHUM
Penienne TpUroHOMETPUUECKUX YPaBHEHUM
Pemenne TpUroHOMETpUYECKUX YPAaBHEHUM
Penienne TpUroHOMETPUUECKUX YPaBHEHUM
Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
PeuieHre TpUroHOMETPUYECKUX YPABHEHUM

KonTponbhas pabota:
"TpUrOHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUUECKHE ypaBHEHUS"

IlocienoBaTeIbHOCTH, CIOCOOBI 3aJaHUs
nocienoBarelbHoCcTe. MeTon

N Rl

I S N



103

104
105

106
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109

110

111

112

113

114

115

116

MaTeMaTUYECKON MHIY KLU

MOHOTOHHBIE U OTpaHUYCHHBIC
1ocjIeI0BaTeIbHOCTH. MicTOpus aHam3a
OECKOHEYHO MaJIbIX

Apudmernueckast mporpeccus
I'eomerpuueckas nporpeccust
beckoneuyHo yObIBaromiasi reoMeTpruuecKast
mporpeccust

Cymma 6eckoHeuHO yObIBaromei
FE€OMETPUUECKON MPOTrPECCUH

JIMHEeHBIN ¥ SKCIOHEHIIUAJIBHBIA POCT.
Yucno e. Dopmyia CI0KHBIX IPOLICHTOB
JIMHEHBIN ¥ SKCIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmyina CI0KHBIX IPOLICHTOB
Hcnonbp30Banue nporpeccuu Ajs peleHus
peaNbHbIX 3a/1a4 MPUKIIAJAHOTO XapaKkTepa
Konrtponbnas pabora:
"ITocrenoBarenbHOCTH U Iporpeccuu’”
HenpepoiBHble (GyHKIIMU U UX CBOWCTBA
Touxa pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUH

CBoiicTBa GyHKIIMA HEMPEPHIBHBIX Ha
OTpE3Ke

CpoiicTBa (yHKIMIA HETIPEPHIBHBIX Ha
OTpE3Ke

Merton HHTCPBAJIOB JIA pCIICHUS
HCPAaBCHCTB



MCTO,Z[ HWHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 [IpumMeHeHne CBOMCTB HETIPEPBIBHBIX
GyHKIUH 1S penieHus 3a1a4y

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKUMN 17151 peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Onpenenenue, reOMETPUIECKUI CMBICIT
IIPOU3BOJHOU

123 Onpenenenue, GU3NUECKUl CMbICIT
IIPOU3BOAHOMN

124 VYpaBHeHuUe KacaTeIbHOU K rpaduKy
byHKIHAHA

125 YpaBHeHUE KacaTebHOU K TpapuKy
byHKIMHA

126 [Ipou3zBoHbIE AIIEeMEHTAPHBIX (QYHKINUN

127 [TpousBogHBIE AII€MEHTapHBIX QYHKINN

128 [IpousBoiHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (yHKIIUN

129 [Tpou3BoiHast CyMMBI, IPOU3BECHHUS,
YaCTHOTO M KOMITO3UIIMU (QYHKIMH

130 [Ipou3BoiHasi CyMMBI, IPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIIMA (yHKIIHIA

131 Kontponsnas padora: "[IpouszBoanas”

132 [ToBTOpeHME, 0000IMEHNE, CHCTEMATH3AITUS



133

134

135

136

3HaHui: "YpaBHeHusn"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "OyHKIUN"

Hrorosas KoHTpOIbHAS paboTa
[ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3aIUs
3HAaHUU

[ToBTOpeHme, 0600IIEHNE, CUCTEMATU3ALIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KITACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoxa Bcero Konrpoaprbie  Ipaxirieckie fI[Sy‘IeHI/Iﬂ Eﬁ[izOBaTeﬂbele
padoThI padoThI pecypenI

[IpuMeHeHne MpoOn3BOJHOM K

nccae0BaHuIo (PyHKIUN Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne NpoOn3BOJHOM K

Hccie0BaHuIo (PyHKIUHN Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHHe IPOU3BOJHOM K

WCCIIeIOBAaHUIO (QYHKITUI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne npou3BOIHON K
UCCIIeIOBAaHUIO (PYHKIUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeneHne npou3BOIHON K

nccae0BaHuIo (PYHKIUH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne MpoOn3BOHOM K

uccae0BaHuio (PyHKIUH Ha 1
MOHOTOHHOCTH M 9KCTPEMYMBI

Haxosxnienue HanOobIero u

HaUMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOM 1
(byHKIIMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIIETO U 1
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11

12

13

14

15

16

HAaMMEHBIIETO 3HAYECHUS HENPEPBIBHOM
(GyHKIIMK Ha OTpE3Ke

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIMY Ha OTpe3Ke

Haxoxnenne HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(hyHKIIMH Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaUMEHBIIIETO 3HAYEHUS HETIPEPHIBHOU
(GyHKIIMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOM
(GyHKIIMY Ha OTpe3Ke

[Ipumenenre npou3BOIHON IS
HAaXO0XJIEHUS HAaUJIYUIlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOTHOM JJIs
HaXxO0JKJICHUS HAWJTyYIIIero PEIICHUs B
MPUKIIAHBIX 33a/1auax

[IpuMeHeHne Mpon3BOHON IS
OTpe/ieNIeHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOro (opMyJIoN MU
rpagukomM

[IpuMeHeHne npou3BOHON s
oTpesieNIeHUs] CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHoTo GopMyJIoil uiu
rpagukomM



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommosurust ¢pyHKIui

Kommnosumus pyskimit

Kommosutust pyHKIui

['eomeTpuueckue 0Opa3bl ypaBHCHH Ha
KOOpJAMHATHOM IUIOCKOCTH
I'eomeTrpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPJMHATHOM IIOCKOCTH

Konrtpomnsnas padora: "MccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"
[TepBooOpa3Has, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

[lepBooOpa3Hble 351eMeHTapHbIX (QYHKIUH.
[IpaBuia Hax0X/A€HUS IEPBOOOPA3HBIX
IlepBooOpa3Hble 3MeMEHTApHBIX (YHKIHA.
[IpaBuia HaX0XKICHHUS IEPBOOOPA3HBIX
HuTterpan. ['eomeTpuyeckuii CMbICTT
WHTETpana

Brruucnenue onpenenéHHoro MHTerpana
o gopmyne Horotona-JIeiiOnuna
Brruncnenue onpenenéHHOro HHTerpaia
no opmyne Herorona-JleiiOnuma
[IpumeHeHne nHTErpana Juisi HaXOXKIACHHUS
IIoaIeH TIOCKUX GUryp

[IpumeHeHne nHTerpana Juist HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TEJ

[Tpumeps! pemenuit udepeHaIbHbIX
ypaBHEHUN
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33

34

35

36

37

38

39

40

41

42

43

[Tpumeps! pemenuit quddepeHaITbHbIX
ypaBHEHUU

MaremaTndeckoe MOCITHPOBaHNE
peanbHBIX MPOLECCOB C MOMOIIIBIO
muddepeHInanbHbIX ypaBHEHUN

Kontponbnas padota: "[lepBoodpaznas u
uHTerpan”

Tpuronomerpuueckue GyHKINHU, UX
CBOICcTBa U rpaduKu

Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U rpaduKu

Tpuronomerpuyeckue GyHKIUH, UX
CBOWCTBA U rpaduKu

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpaduKu

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUECKIX
YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPAaBHEHUH C TIOMOIIBIO
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45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUUECKOMN OKPYKHOCTH
Pemenne TpuroHOMETpUYECKUX
HEPaBEHCTB

Pemenue TpuroHOMeTpHUECKUX
HEPaBEHCTB

Pemennie TpuroHoMeTprUECKUX
HEPaBEHCTB

PemieHne TpUuroHOMETPUIECKUX
HEPaBEHCTB

KonTponbnas padora: "I'paduxu
TPUTOHOMETPHUCCKHUX (PYHKITHIA.
Tpuronomerpuueckre HepaBeHCTBA"
OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
TOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHUIECKIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMUYECKUX HEPABEHCTB
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59

60

61

62

63

64

65

66

67

68

69

OCHOBHBIE METO/IBI PELLIEHUS
HAPPALMOHAIIBHBIX HEPABEHCTB

OcHOBHBIE MCTOABI pCIICHUSA
HppallOHAJIbHBIX HCPABCHCTB

OcHOBHBIE MCTOABI pCHICHUS
HppalOHAIbHBIX HCPABCHCTB

OcHoBHBIC MCTOABI pCHICHUS
HppalOHAJIbHBIX HCPABCHCTB

I'papuueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHHH

I'paduueckue MeTob! pereHus
MPPALMOHAIIBHBIX YPaBHEHHUU

I'paduueckue MeTo bl peLIeHus
II0Ka3aTENIbHBIX YPAaBHEHUMN

I'paduyeckue MeToab! pemeHus
MOKa3aTEeIbHBIX HEPABEHCTB

I'paduueckue MeToab! pemeHus
aorapu(pMUUECKUX YpaBHEHHM

I'paduueckue MeToabI pelieHUS
norapu(pMUIECKIX HEPABEHCTB

I'paduueckue MeToab! pemeHus
Jorapu(pMUYECKUX HEPABEHCTB

I'paduueckre MeToabl pereHus
MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHUH

I'padmueckue MeToaBI pemieHUS
MOKAa3aTEeIbHBIX U JIOTAPUPMUIECKUX
YpaBHEHUI
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71
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73

74

75

76

77

78

79

80

81

I'padmuueckue MeToabl pemieHUs
MOKAa3aTeIbHBIX U JOTapU(PMUUECKUX
HEPABCHCTB

I'paduueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
HEPaBEHCTB

Kontponbnas padota: "MppanmoHaibHbie,
MOKa3aTeIbHbIE U JIOTapU(pMUIECKIe
HepaBeHCTBa"

KommnekcHble uncna. AnreOpanueckas u
TPUTOHOMETPHUYECKask (HOPMBI 3aITUCH
KOMILJIEKCHOTO YHUCIIa

KommnekcHbie uncna. Anredpandeckas u
TPUTOHOMETPHUYECKask (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHclia

ApudmeTndeckre oneparuu c
KOMILIEKCHBIMH YHCTIaMU
ApudmeTnueckre oneparuu c
KOMIUIEKCHBIMU YHCIIAaMU

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM IIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOW INIOCKOCTH

®opmynna Myaspa. Kopuu n-oii ctenenu
13 KOMITJIEKCHOTO YuCiIa

®opmyia Myaspa. KopHu N-oii crenenu
13 KOMITJIEKCHOTO YHuCiIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCJT OJIA
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89
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91

92

93

94

penieHus GU3NIECKUX ¥ T€OMETPUIECKIX

3a1a4
Kontponbnas padota: "KomruiekcHbie
yucna"

Harypasibnble u nensie yucna
Harypasbhble u nensie yucna
[IpuMeHeHne MpU3HAKOB JEITMMOCTH
LIEJIBIX YUCEI

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIETIBIX YUCEI

[IpuMeHeHne pU3HAKOB AEIUMOCTH
nensix yncend: HOJQ u HOK

[IpuMeHeHne MpU3HAKOB JEITMMOCTH
mensix uncen: HOJL u HOK

[IpumeHeHue MpU3HaKOB ACITUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYJIIO

[IpumeHeHne MPU3HAKOB AETUMOCTH
LEIBIX YUCEI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne pU3HAKOB JEIUMOCTH
LEJIBIX YUCEII: AJITOPUTM EBKJ’H/I}Ia JJIA
pelIeHns 3a/1a4 B LIEJIbIX YHCIax
Kontposnbnas padota: "Teopus 1enbx
yucen"

CucremMa 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCUIBbHBEIE CUCTEMBI M CUCTEMBI-
CIICACTBHUA

CucremMa 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-



CIICACTBUA

OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U

95
COBOKYITHOCTEH pallMOHANbHBIX YpaBHEHUN

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppPalMOHATBHBIX
ypaBHEHUH

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
98 COBOKYITHOCTEM NOKA3aTEJIbHBIX
YpaBHEHUH

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUN

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKIX
ypaBHEHUH

[IpuMeHeHne cuCTeM K PELEHUIO
MaTeMaTHUYECKHX 3ajad U 3aja4 u3

101 pa3IUYHBIX 00JIaCTel HAYKH U PeaTbHOU
KU3HU, UHTEPIPETaLUs OTyUYEeHHBIX
pe3yabTaToOB

[IpuMeHeHne cuCTeM K PELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3

102 pa3IUYHBIX 00JIaCTel HAYKH U PeaTbHOU
KHU3HH, UHTEPIPETALNS TIOTYICHHBIX
pe3yNbTaToB
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108

109

110

111

112

113

114

115

[IpuMeHeHHnE HEPABEHCTB K PELLICHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nuYHBIX 001acTeil HAYKH U PeaTbHOM
YKWU3HM, HHTEpIIPETALUs OJTyYEHHBIX
pe3yNbTaToB

Kontposbnas padota: "Cucrtemsl
palMOHAJIBHBIX, UPpPAllMOHAJIBbHBIX
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUx
ypaBHEHHUI"

PanuoHansHbIC YpPaBHCHU C I[IapaMCTpaMU

PanmonansHble HEpaBEeHCTBA C
rnapameTpamu

PanyoHanbpHbIE CUCTEMBI € ITapaMeTpamMu

WppaunonansHbie ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpaMu

HppanmoHaibHbIE CUCTEMBI C
rapamMeTpamu

IlokazarenabHblE ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

IlokazarenapHbIE CUCTEMBI C IApAMETPAMU
Jlorapumuueckre ypaBHeHus,
HEPaBEHCTBA C IMapaMeTpaMu
JlorapugmMuyecKue CUCTEMBI C
rapamerpamu

TpuronomeTpruyeckue ypaBHEHHUS C
napameTpamMu

TpuroHomeTpuuecKre HEPaBEeHCTBA C
rapamMeTpamu



116 TpUroHoMeTpUYECKUE CUCTEMBI C

napaMeTpamMu

[Toctpoenue u ucciegoBaHue
117 MAaTEMAaTHUYECKUX MOJEIEN PEATIbHBIX
CUTYalLlMi C IOMOILBIO YPABHEHUN C

napameTpamu

HOCTpOCHI/Ie " UCCIICIOBAHUC
118 MaTCMaTHYCCKHX MOI[CJ'IGﬁ PE€aJIbHBIX
CI/ITyaI_II/Iﬁ C IOMOIIBIO CUCTEM ypaBHeHI/II‘;I

C rmapaMeTpaMu

[TocTpoenue u uccnegoBaHue
119 MaTeMaTHYeCKHX MOJIENIeH peabHbIX
CUTYallUi C MOMOIIBIO CUCTEM YPaBHEHHI

C rmapaMeTpaMu

120 KonTponbhas pabora: "3anauu c
napamerpamu"

121 [ToBTOpeHme, 06001IEHNE,

cucTemarusauus 3HaHuil: "YpaBHeHus"

122 [ToBTOpeHmEe, 0000IIEHNE,
cucTeMarusanvs 3HaHui: "YpaBHeHus"

[ToBTOpeHue, o600mEeHNE,
123 cUCTeMaTu3alus 3HaHU: "Y paBHEHUS.
Cucrtembl ypaBHeHUI"

124 [ToBTOpeHme, 06001IEHNE,
cucreMartuzaius 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001IeHNE,

125
cucremarusanus 3Hanuii: "HepaBencraa"

126 [ToBTOpeHue, o6o0mIEeHNE,



127

128

129

130

131

132

133

134
135

136

cucremarusanus 3HaHui: "HepaBencraa"

IToBTOpenue, 0000IIEHIE

b
cucrtemaTusanus 3Hanuil: "[IpousBoaHas u
e€ npuMeHeHue"
[ToBTOpenue, o6o0mIEeHNE,
cucremaruszauus 3HaHui: "[IponsBogHas u
€€ npuMeHeHue"
[ToBTOpeHme, 06001ICHNE,
cucremarusauus 3HaHuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpeHue, 060061IeHNE,
cuctemarusauus 3HaHuil: "MHTerpan u ero

npuMeHeHue"
[ToBTOpeHue, 0600IIEeH e,
1

cucreMaru3anus 3HaHui: "OyHkuun'

[ToBTOpeHue, o600mEeH e,
cucreMarn3anus 3HaHui: "OyHkuun'

[ToBTOpenue, 06001IeHNE,
cucreMartu3aius 3Hanu: "OyHkuun'

1
HrtoroBasi KOHTpOIbHAS paboTa
HtoroBast KOHTpOJIbHAs paboTa

[ToBTOpeHue, 0600mIEHNE,
CHCTeMaTH3allys 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

Maremartuka: anreOpa 1 Hadajla MaTeMaTHYECKOTO aHajan3a, reomeTpus. Anredpa
Y Hayaja MareMaTudeckoro aHanusa.10 kiacc: yueb. i 001eo0pa3zoBaTeIbHBIX
opranuzanuii: 6a3oBbiii U yray6sa. yposau/ FO.M.Komnsrun, M.B. Tkadesa
Martemaruka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHAIu3a, TEOMETPUSI.
AnreOpa 1 Hadana MaTeMaTU4YeCKOro aHanusa.l 1 kmacc: yue0. s
0011e00pa3oBaTeNbHbIX OpraHu3alii: 0a30BbIil U yIi1yOJl. ypOBHHU/

FO.M.Konsarun, M.B. TkaueBa

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJISA

- AnreOpa u Havajla MaTEMaTUYECKOro aHainu3a. JIMIaKkTHuecKue MaTepuabl.
M.N.1la6ynun, M.B. TkaueBa, H.E.®enoposa, O.H.Jlo6poBa. [Ipocsenienue,
2017 r;

- 3yuenue anreOpsl M HaYaJl MaTeMaTUYECKOTro aHanu3a. Kaura juist yaurens.
H.E.®enoposa, M.B.Tkauena, [Ipocsenienue, 2018r;

- Anrebpa 1 Havaja MaTeMaTUYECKOTo aHaan3a. MeTonudeckue
pexomenganuu. 10 kimace: mocobue i yuuTesen 001eo0pa3oBaTeIbHbIX
opranuzanuii /M.B. TkaueBa, H.E.®enopoga,.-[Ipocsemenne, 2017t

- b. I'. 3uB, B.A.I'onpauy JInnaktruueckue MaTepualsl Mo ajaredpe U Hadyajiam

ananuza ans 10-11 kmaccos. — CII6: [lerpornud, 2011.



- M..111a6ynun, M.N.TkaueBa, H.E.®enoposa, O.H.J[o6poBa anredpa u Hauana
MareMmaTudeckoro ananusa. Jlunakrudeckue marepuainsl. 10 kinacc. — M.:
[Ipocsemenue, 2009.

- Jlyknuena E.}O. Ocobennoctu o0ydeHus: MaTEMaTUKE B KOHTEKCTE
coaepxxanus GI'OC: yuebHo-MeToauueckoe nmocooue — CII16.: CI16 AIIITIO, 2013.

- ®enoposa H.E., Tkauera M.B. N3yuenue anreOpsl 1 Hauall MaTEMaTUYECKOTO

ananusa B 10 knacce. Knuura nns yuurena. — M.: [Ipocsemenue, 2008

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege

https://ege.sdamgia.ru

www.math.ru (MatepHeT-noanep:Kka yauTeneii MaTeMaTuKH ).
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