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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ysbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
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U BBIYUCIICHUS», «DyHKINUU U TpaduKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTE€MaTUYeCcKOro aHanu3a», «MHOXkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs] Ha YpPOBHE CpelHero oOIero oOpa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpyTr Apyra W MOCTENEHHO HAChIAsCh HOBBIMU T€MaMU U pazneiamu. JlaHHBbIN
y4eOHBIA KypC SBISIETCS MHTETPATUBHBIM, IIOCKOJIbKY OOBEIuHSIET B cebe
COJIep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHUX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMaTHUYECKUN aHalIu3, TEOPUS MHOKECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAalOT BcE Ooliee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (hopMUpyercs u
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYH0 MOJIEIb peaJbHOM
CUTYyaIluH, IPUMEHATh 3HAHUS, MOJTYUYCHHBIE TP U3YYCHUH y4eOHOTO Kypca, IS
pELICHUs] CaMOCTOSITENLHO C(HOPMYITMPOBAHHON MaTeMaTUYECKOM 3aJau, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenpbHO-MeTOAUYECKasl JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3oBaHusi oco0oe BHUMaHHE yAensercs (OpPMHPOBAHHIO  HaBBIKOB
palMOHAIBHBIX BBIYMCICHUM, BKIIOYAIOMIMX B C€0sl MCIOJB30BAaHUE Pa3IMYHBIX
dbopM 3ammcu 4ymcna, yMEHHUE JAeNaTh NPUKUJKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOy4arolnIMMCs MHOKECTBAa HaTypaibHbIX, IEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crneuupuuecKkre 3aJayd W ONIepaluu: AeJCHHE Hallelo,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apU(PMETHUECKUE OTIEPAIINH, a TaKKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCENT U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iINyuHbIX 33734
dbopmupyeTcsi pencTaBleHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKH W €€ poJid B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IIeHue H
KOHKpETH3aIHsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» pEATU3YETCs HA MPOTSHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IIporpaMMbl IPENyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbraTe OOyyalolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
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TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
coxepkamux napamerpsl. llomyyeHHble yMEHMS IIMPOKO HCIOIB3YIOTCA IIPH
UCCIIeIOBaHUH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAauOOJIbIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi comepxkaTesibHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIlMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUI, a TaKKe BBIPAXKCHUH,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
Marepuajia MPOUCXOJIWT  JaJbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0y4YaromuXcs, (OPMUPYIOTCS HABBIKUA JETyKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTABICHUSA
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT d(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK
S3bIKa HAYKH.

ConepxatenbHo-MeToandeckass JuHuA «DyHKMU U rpaduKu» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSMH Y4e€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydyeHue CTEelneHHOH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUUHN JJIs pEelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaKk M C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJIaMU 3aBUCHMOCTU MEXKTY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJMYyYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
W HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoil M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

CopnepxarenbHasg nuHUs «Havaa mMaTreMaTMdeckoro aHajau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYTr Kak MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYITHBIX OOYYarolmuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsI TpoueccoB. JlaHHas coaep:KaTenbHas JHMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHUSI MATEMATHUYECKUX MOJIeJIEd pPEalbHbIX CUTYyaluu,
MO3BOJIIET HAXOAUTh HAWIyYIlee pEHIeHWe B TMPUKIAJAHBIX, B TOM YHCIE
COI[MAIbHO-?)KOHOMUYECKUX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUYECKOTO
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aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHHSI, (POPMUPOBAHUIO YMEHUH pPacCO3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHUKE W MCKyccTBe. OOydarommecs: y3HAIT O
BBIJIAIONIUXCST pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOaUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpC HIKOJIBHOM MaTEeMAaTUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUA BCE Pa3feIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOYKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYeCKONH JIOTHUKH CIOCOOCTBYET Ppa3BUTHIO JIOTHUECKOTO MBIMIICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHHUS HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreObpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE TPHU3BaHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peaibHBIX
CUTYyalli, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTeprall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJeMy.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TNPHKIAJHBIX 3a7ad
OpraHu3yeTcs B TIpOIecce U3yUeHHs BCeX TeM Y4eOHOTO Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.



OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenne cucrem JIMHEWHBIX YypaBHEHUMH. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHMI. OnpenenuTenb MAaTpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHUM. PellleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YpPaBHEHUII M HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IM4yHbIX 00JIacTed HAyKu WU pPEalbHON
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocobbl 3amanus (QyHkuu. B3aumMHO 00paTHbIE (YHKIIHH.
Komno3zummss Qynkuuii. I'papuk  yHKmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢ysakiun. IlpomMexxyTku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JOpOOHO-MHEWHasT (DyHKUIUU. DIEeMEHTapHOE
UCCJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTerneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoIeccax M SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE u OTrpaHUYCHHbIC
nocyienoBaTeabHOCTH. McTOprsi BOSHMKHOBEHUS MAaTeMAaTHMYECKOrO aHajiu3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoMeTpruecKas rnporpeccud. beckoneuHo yObIBaromias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKOM
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IIPOrpeccru. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yucio e. PopmyJia CI0KHBIX
NpoLEeHTOB. Vcnosb30BaHWE TPOTrpecCHH JUIA  PEIICHUS pPEeajbHbIX  3a1ad
IIPUKJIATHOTO XapaKTepa.

HenpepoiBHble GyHKIMM W MX CcBOMcTBAa. Touku paspbiBa. ACHMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (YHKIMN HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
byHKIUMI 1715 peteHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIeCKuil u
(u3nyecKuil CMbICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduky GyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJEHUS, HACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHokecTBa M JIOTHKA

MHoOXxecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. IIpumeHeHuME TEOPETHKO-MHOYKECTBEHHOIO — ammapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTAa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPAaBHEHHS.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpOIEAYp TPAKJIAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
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MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymel mnpodeccnrt W pearnu30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTHYECKOM HapaBJIeHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIIASHHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHUM JUIsl penieHus 3ajgad B 00JacTu
OKpY’Karolel cpelibl, IJIAHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTUYECKOM HayKHh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTH, 3TamoB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTypol Kak CpEICTBOM TMO3HAHHS MHpA,
TOTOBHOCTh OCYUIIECTBIISAITh IMPOEKTHYID U HCCIEIOBATEIbCKYIO JAESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aAeicTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLICCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSIeHUs TIOHITUH, YCTAaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKaIny,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU JIJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIOUECHUH 110 aHAJIOTUH;
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MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBAaTh HECKOJBKO
BApUMAHTOB  pEILCHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4éToM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apIryMEHTHPOBATH
CBOIO TTO3UIIAIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIEHO CIJITAHUPOBAHHBINA IKCIICPUMEHT, UCCIICIOBAHHEC
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEeKTaMHU, SIBJICHUSMH, IIPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI MO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH JAeUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a]1auH;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPUPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIun 1o CaMOCTOSTEIILHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMy.TII/IpOBaTB CY)KJIGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHUHSA IIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyLIeHHBIﬁ pCSYJ'II)TaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKTAaEMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAICIICHHBIC Ha IIOHUCK
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pelIeHnsl, COINOCTABIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIMH, B KOPPEKTHOH ¢opme
(OopMyJIIPOBATH PA3HOIIACHS, CBOM BO3PAKCHMS,

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1a4y, SKCIIEPUMEHTa, UCCIIEJ0BaHus,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaad
IPE3CHTALUN U OCOOCHHOCTEN ay IUTOPUHU.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUA

Camoopranusanus:

COCTABJISTH ILJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEICHU ¢ YYETOM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJE€Th  HABBIKAMM  IIO3HABATEIbHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa pEHIeHUs
MaTeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBSICHITH IPUUUHBI
JOCTUKEHUS] WM HEAOCTUKEHUSI pPe3yJIbTaTOB JESTEIbHOCTH, HAXOJUTh OLINOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eITEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl TpU pelmeHUH Yy4eOHBIX 3a4ay, M[pPUHUMATh LEdb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoBbIX (opMax padoThl (00CykaeHHs], OOMEH MHEHUH,
«MO3TOBbIE INTYPpMBD» W MHBIE), BBHIMNOJIHATH CBOK YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI
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K xonmy oOyuenus B 10 kjacce oOy4aromuics TOJYYHUT CIIETYIONTHE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anrebpa 1 Hayajia MaTEMaTHYECKOTO aHaIu3ay:

Yuciaa 1 BBIYUCTCHUA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, ITPAaBUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO ONEPHUPOBATh MOHSATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BATh MOAXOISIIYI0 (hOPMY 3aIliCH JIEUCTBUTEIIBHBIX YUCEIT JIJISl PEIICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: JIOTapu(dM UwMcHa, AECATHUYHBIE W
HaTypaJibHbIC JIOTapU(MBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTEHC
YUCIJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATHUSIMU: APKCUHYC, aPKKOCUHYC U apKTaHI'€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHSTh Pa3IUYHbICE METOAbl PEIICHUS PAlMOHAIBHBIX U JPOOHO-
pallMOHAIBHBIX YPAaBHECHUM, NPUMEHSATh METOJ HWHTEPBAJIOB JUISl PEIICHUs
HEPABEHCTB;

CBOOOJHO OMNEpPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEepPeMEHHOM,
MHOTOWIEH C€ UeNbIMU KOd(DPUIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pELLICHUS 3a1a4;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX ypaBHEHUA,
MaTpuLa, ONPEACIUTENIb MATPULI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONpENENUTeNss 2 X 2 g BBIUUCICHHS €ro 3HA4YEHUS,
IIPUMEHATh ONPEACIUTENIN JJIsI PELICHHUS CHUCTEMBI JIMHEMHBIX YPaBHEHUU,
MOJICJIMPOBATh PEAJIbHBIE CUTYAllUH C TOMOIIBIO CUCTEMbI JIMHEWHBIX YPAaBHEHU,
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UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIM C MOMOUIbI0 MaTpUIl U OINpEeAETUTENEH,
UHTEPIIPETUPOBATH MOTYUYCHHBIN pe3yibTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBHM C KOPHAMHM [UIsi I[peoOpa3oOBaHMS
BBIPAKCHUM,

BBITIOJIHATH MPE0Opa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPIKAIINX CTEIEHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIE U
JorapuMUUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIILI0 PABHOCUIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISISI IPOBEPKY KOPHEH;

MPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKre GopMyIIbl U TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CcBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXOoAumble (GOpPMYIbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUCCKNX YPABHEHUH;

MOJICTIMPOBATh pEalbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDOKEHUS, YpPaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireophl.

DOyHkuuu U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO OOpaTHble (QYHKIUU, KoMmmo3uius GyHKUUA, rpaduk QyHKIUH,
BBITIOJTHSTH JIEMEHTApHBIC MPeoOpa3oBaHus TpapuKoOB (yHKIIHIA;

CBOOOIHO OIEpUPOBATh MOHATUSAMU: 00JacCThb ONPEETICHUS U MHOKECTBO
3HauYeHUN (DYHKIWMH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOMIHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoyeckue (PyHKITUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee W HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypajIbHBIM U
IENBIM TIOKa3zareiaeM, rpa@uK CTENeHHOW (YHKIMH C HATypPaJbHBIM U IEIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTEmeHW Kak (yHKIMH OOpaTHOM CTENEHH C
HATypaJbHBIM TOKa3aTeJIeM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas W IAPOOHO-JTMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U MIOCTPOSHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAass U JorapupMudecKas
byHKIMHA, UX CBOWCTBA U TpadUKH, HUCIOIH30BaTh MX TpaQUKUA JJIS PEIICHUS
YPaBHEHUH;
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CBOOOJHO ONEPHUPOBATH TOHSTHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
OTIpE/ICIICHIE TPUTOHOMETPUIECKUX (PYHKITUH YHCIIOBOTO apTyMEHTA,;

UCIIOJIB30BaTh Trpaduku (YHKIWA I WCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH MpHU pElICHUH 3aJlay U3 JPYTUX YyU4EeOHBIX MPEIMETOB U peaibHON
YKU3HH, BbIpAXXaTh OpMyIaMHu 3aBUCUMOCTU MEXKIy BEJIMYNHAMU;

Havana maTeMaTH4eCcKOro aHaJm3a:

CBOOOJTHO OTEPHUPOBATh TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYECKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reoMeTpuuecKas mporpeccus, TMHEHHBIA U
HKCIIOHEHIIUATBHBIN POCT, (hopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
O KOHCTAHTE;

WCITOJIB30BaTh IMPOTPECCUU IS PEIICHUS peajbHBIX 3aJad MPUKIATHOTO
XapaKTepa,

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUSI
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTpPAaHUYCHHBIC TOCIEIOBATEIBHOCTH,
MOHMUMAaTh OCHOBBI 3apPOXKIACHUS MAaTEMaTHYECKOrOo aHalM3a KakK aHaim3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OIEPUPOBATH TMOHATHSIMH: HENPEPHIBHBIC (QYHKIIUHA, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a71aY;

CBOOOJHO OIEPUPOBATH TMOHATHSIMH: TIEpBas W BTOpas TMPOU3BOJIHEIC
dbyHKIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYHCIIATh MTPOU3BOJAHBIC CYMMBbI, TIPOU3BEACHUS, YACTHOTO U KOMITO3UIIUH
NBYX (PYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHON IS
peIIeHUS 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOXECTBaAMU;

HCITOJI30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmapar JUisi ONMCaHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUY 3aJ1a4 U3 APYTHX YUCOHBIX MPEIMETOB;

CBOOOJTHO OTEPUPOBATH TMOHATUSAMH: OIPEACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, IOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABCHCTBA.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppanunonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
yYpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )

3HAHUH
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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