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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJIHOH CTOPOHBI, OH OOECIEUYMBACT WHCTPYMEHTAIBHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYIHX
JUCUMIUIMH. B paMkax maHHOTO ydeOHOro Kypca OOydaroniuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (OpMYJIUpYET CBOU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JlajdbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBiajieHHMEe aOCTPAKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKLMSIMH ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXJaTh JEAYKTHUBHO, HCIIOJIb30BATh
0000lIeHNEe W KOHKpETH3alnioo, a0CTparupoBaHHE M aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peajbHbIX CUTyaluH,
WHTEpPIpPETAllUM  TOJYYEHHBIX  PEHICHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpPUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYyebHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIMAIIOM,
KOTOpPBI peanu3yeTcs Kak 4depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJCJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAuUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINU U TpapuKn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana



MaTeMaTHUYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJEPKATEIbHO-METOANUECKUE JIMHUM HW3Yy4YaloTCsl Ha MPOTSHKEHUHM JABYX JIET
oOyueHHus Ha ypOBHE CPEIHEro 0OIero oOpa3oBaHUsl, €CTECTBEHHO JOIOJIHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHUSI, MAaTEMATUUECKUN aHaIU3, TEOpUs MHOXKECTB, MaTeMaTHYECKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM alllapaToM, Yy HUX MOCIeNI0BaTeNIbHO (popmupyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJIENb pPEabHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYCHHbIE IPU U3YYEHUH Yy4eOHOro Kypca, s
pELICHUsI CaMOCTOSITENILHO C(HOPMYIUPOBAHHON MaTeMaTUYECKON 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHHS «UHcia W BBIYHCICHUS) 3aBEpIIacT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpenHero odero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs (OpPMHUPOBAHHIO  HAaBBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMIMX B C€Osl MCIOJIB30BAaHUE PA3IMUHBIX
dbopM 3amucu 4Ymcia, YMEHHUE JeNaTh MPUKHUIKY, BBINOTHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX YHCell. B KaxaoM H3 O3TUX MHOXECTB pPaccMaTpUBaIOTCA
CBOMCTBEHHBIE €My cCIeUU(UYECKHE 3aJaud M OIEpalMU: [EICHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHANbHBIX YKCeN, apu(pMETHUYECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHW HA MHOXKECTBE KOMILJICKCHBIX YHUCEIL.
bnarogapss mocienoBaTenbHOMY pPacIIMPEHMIO Kpyra HCIOJB3YEMBIX 4YHCEN M
3HaKOMCTBY C BO3MOKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
INOCTPOCHUU MOJIEJeH peanbHOro MHUpPa, HIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3AIHS.

JIunus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasgene lIporpamMMmbl HpenyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3anad. B
pe3ynpraTe OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMOHAIbHBIX, HUPPALUOHAIbHBIX, IIOKA3aTEJIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ady,
coaepKaimx mnapameTpel. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpPH



UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, NPU PELIEHUH NMPUKIATHBIX
3a]a4 U 3aJa4 Ha HaXOKJICHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
JlanHast copepkarenbHas JIMHUS BKIIIOYAET B ce0sl Takke (OPMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuértel 1o  (opmyrnam, mpeoOpa3oBaHHsA  pPaLUOHATIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJEpKaIMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AJTOPUTMHUYECKOIO U
abCTPaKTHOTO MBILIUICHUS O0y4arommxcs, GOpMUPYIOTCS HaBBIKH JCTYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIrJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauYecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMNA, UX CBONCTB
U rpaduKoOB, UCIOJIb30BaHUE (PYHKIUHU JUIS pelIeHus 3a7ad U3 APYTHX YYEOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Ooblloe BHUMAaHHE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
YU HABBIKOB, IMO3BOJISIIOIIMX BbIpAXaTh 3aBUCHUMOCTHM MEX]y BEJIMYMHAMH B
paznuyHOi dopme: aHATUTHYECKOM, Tpaduueckoid M cioBecHOM. Ero mzyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxxarenpHast JuHug «Haudana MareMatnyeckoro aHaiau3a» MO3BOJISET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/]ad,
JOCTYMHBIX O0OYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUS, BBIYUCIATH MUIomaan Guryp u oObEMBI Tel, HAXOOUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJAWTh HAaWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKHX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAaMHU MaTEMaTH4YECKOTO
aHaJln3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOro, (OpManbHO-IOIMUYECKOTO U
KpPEaTUBHOTO MBIIIJIEHUs, (OPMUPOBAHUIO YMEHUH pPACIIO3HABATH IPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONIMXCSI pe3yJibTaTaxX, ITOJYYEHHBIX B XOJI€ pPa3BUTHS MaTEMAaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOW MaTeMaTHKA
W TpejjaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPW3BaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOSHUSI MOJENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTSPIpPETAIluu IOJYyYCHHBIX pe3yIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIIOMATeNIbHOCTh, YMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHHWS TNPHKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa u Hadasa
MaTeMaTHICCKOTO aHAIM3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcia. OOBIKHOBEHHBIE W JECATHYHBIC JIPOOH, MPOIICHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepauMu € JEWCTBUTEIbHBIMU  4uCiIaMH.  Moayinb
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOJAIIEH (POPMBI 3alMCH IEHCTBUTENBHBIX YUCEN AJISl PEILICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JlecsiTuuHbie U HaTypabHBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHSA-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOW. JleneHne MHOrodjeHa Ha
MHOIOYJIEH C ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKALIUX JIOTapU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JMHEWMHBIX ypaBHEHWW. MaTpuiia CHCTEMBbI JIMHEWMHBIX
ypaBHeHHI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue NOCTPOEHHONW MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3ZHHU.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpomesxxyTku 3HakomocTosiHCTBA. YETHBIE U Heu€THbIe GyHKIMU. [leproauyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-NMHEWHas (DYHKUIMU. DIeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPAPUKOB.

Crenennast QyHKIHS ¢ HATYypaJIbHBIM U IIEJIbIM ToKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIlIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoOIeccaXx M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYECKON WHTYKIIUH. MoOHOTOHHBIE u OTPaHUYCHHBIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoOMeTprUecKas mporpeccuu. beckoHeyHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIHMAIBbHBIN poCcT. Yucno €. PopMyJia CI0KHBIX
npoueHToB. Mcrnosib30BaHWE TPOTrpeccHH I PELICHUS peajbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.



HenpeproiBHble ¢GyHKIMM W UX cBoiMcTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpon3BoaHbIe PyHKIMH. OnpeaeieHne, reOMETPHISCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHO)k€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M HX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KVIACC

Yucaa v BIYMCICHUA

Hartypansubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETUMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkiuaa Ay pemenus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMITJIEKCHBIX YMCET IS PENICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHUX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUS CHUCTEM M COBOKYMHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(MUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpumeHenne  ypaBHEHMH, CHUCTEM M HEPaBEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pellleHUsT ypaBHEHUH W HEpaBeHCTB. | 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHue npou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIAIHBIX 3aJadax, Uil ONpPEACIEHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoXIeHus IepBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleiouua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pPOCCHICKOro  o0ImiecTBa,  NpPEICTaBICHHE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEIIbHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCy ACHUIN, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30pOBOE THTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCcKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COITMATILHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPYKAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTUS LMUBWIM3AIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble 1ornyeckue aeficTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXAy TMOHATUAMH, (OPMYIUPOBATH
OIpeJeNeHNs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUS JJ1s1 000OUIECHHS U CPaBHEHHUSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKACHUSX, Mpejaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUU;

MIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, PUBOUThH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee  MNOAXOAAINIMI C  y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
YCTaHABJIMBATh HCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO  HAOJIONICHMS, KCCJIEJOBAHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPENOJIOAKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HMHPOPMAIMIO PA3IMYHBIX BHUAOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1aud,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0JI€ OOCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHS;

MPEACTABIATh PE3YJbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeI0OBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PerynasiTuBHbIE YHHBepcaJbHble Yy4eOHbIE 1elCTBUS



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYThH TIPH PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBICHIATH PUUHHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YJIBTATOB JCSITCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboOThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAllMI0 COBMECTHOUM paboThl, pacnpenessiTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuyenus B 10 kJiacce oOydaronIuics MOJYYUT CIICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOLEHTHI, HPPAIMOHAIIBHOE YHCIO, MHOXECTBa
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOU KU3HU,

MPUMEHSTH MPUOIMKEHHBIE BBIYMCIICHUS, ITpaBUiIa OKPYTJICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOZIHO ONEpUPOBATH IOHSATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HaTypaIbHOU
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apIyMEHTAa;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IM4YHbIE METOJbl PEIICHUs PALUOHAIBHBIX U JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH ¢ IedbIMH KOo3(p(dULIUEeHTaMH, KOPHM MHOrOYJIeHa, HIPUMEHAThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOUWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENuTeNss 2 X 2 JuIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJICJIMPOBATh peajbHbIE CUTYallMH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YpABHEHUH,
UCCIIE0BAaTh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] W OINpeAeIUTENEH,
WHTEPHPETUPOBATH NOJYYECHHBIN PE3YJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jgorapu(pMHUECKHEe YPaBHEHNUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCUIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUMH;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHUS, YpaBHEHMs, HEpPaBEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIe MTpeoOpazoBanus rpaduKoB PYHKIUH;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaApaTU4YHAsS WM JIpOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOMHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBaHUS TPOILECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIPAXaTh (DOPMYITaMH 3aBUCIMOCTH MEX]Ty BETHIMHAMH,

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUecKasi MPorpeccus, TUHEHHBIN U
HKCIIOHEHIIUATIBHBIN pOCT, GopMyra CIOKHBIX MPOLIEHTOB, UMETh MPE/ICTABIICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIICHUs peajbHBbIX 3aJau MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOXKJICHHUS MAaTeMaTHYECKOrO0 aHaju3a KaK aHaiu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUHN JJIS PEIICHUS 3a71aY;

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIEMEHTAPHBIX (PYHKIIUN;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy oOywenuss B 11 kJjacce 0O0ydyarIIMCS TOJYYUT CIEIYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIbHBIX U ILEIbIX YHMCEJ, MCIOJIb30BaTh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Mcen JJIsl pelieHus 3a]a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOOJIHO OINEPHUPOBATH MOHATHUSAMU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpME, BBHITIOTHATH apU(PMETHIECCKUE ONEepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI M CUCTEMBI-CIICCTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U IapaMeTphbl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha $3bIKE anreOpbl, COCTABISATH
BBIPDAXKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIHW C MHCIOJIb30BAaHUEM ammnapara ajireOpsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpPUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMUS M HUCCIIEIOBAaHHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

UCITI0JIb30BATh MPOU3BOHYIO JIJISl HCCIIEIOBaHUS (YHKIIMA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHUS HAWIYYlIero pPELICHUS B
IPUKIAAHBIX, B TOM 4YHMCJIE COLHAIbHO-DKOHOMHMYECKMX, 3ajadax, M
OINpPENENIEHUS] CKOPOCTH U YCKOPEHHUs INpouecca, 3aJaHHOro (GopMyJsol uim
rpaduxom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEPBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMAIHN TUIOCKUX (GUTYP U 0OBEMBI TEJT C TOMOIILI0 HHTETPAa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyecrBo yacos
JI:;-)H Tema ypoxa Beero KonrpoJibHeie Ipakrnyeckue  JlaTa uzyveHust
padoThI padoTsbI

1 MH?)KGCTBO, OTepaLiy HaJl MHOXKECTBAMH U MX 1 01.09-05.09
CBOICTBA

2 Huarpammsl Ditniepa-Benna 1 01.09-05.09

3 [IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO 1 01.09-05.09
armapara Juisl peleHus 3a1a4d
Panmonanbubie yncna. OOBIKHOBEHHBIE U 01.09-05.09

4 JECATHYHBIC TPOOH, MMPOLICHTHI, 0CCKOHEUHBIC 1
MIEPUOIUUECKHIE IPOOH
PammonansHble uncina. OOBIKHOBEHHEIE U 08.09-12.09

5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHbBIE 1
MEPUOIUUECKHE TPOOH

6 [Tpumenenue apoOeil ¥ MPOLIEHTOB VIS PELICHUs 1 08.09-12.09
NPUKJIAJIHBIX 3a/1a4

7 [Tpumenenne apoOeit 1 MPOIIEHTOB IS PEUICHHUS 1 08.09-12.09
NPUKJIAHBIX 3a/1a9

8 JleicTBUTEIbHEIC YKclia. PaimonanbHbIC U 1 08.09-12.09
UpparoHaIbHBIE YUCIIA

9 Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMU 1 15.09-19.09
qUCIaMU

10 Moynb eHCTBUTENBHOTO YKCIIa U €T0 CBOMCTBA 1 15.09-19.09

11 [TpuGnuxEHHbBIE BEIYMCIECHUS, TPaBHUIIa 1 15.09-19.09

OKPYTJICHU:, IPUKHJIKA U OLICHKA pE3yJibTaTa




BBIYUCIICHUN

12 OCHOBHBIE METOJIbI PEIICHHUS IIEJIBIX U JPOOHO- 15.09-19.09
paIMOHATILHBIX YPABHCHHUI U HEPABCHCTB
13 OCHOBHBIE METOJIBI PEIICHUSI IIEJIBIX U JPOOHO- 22.09-26.09
palMoHAIbHBIX YPABHCHHUI M HEPABEHCTB
14 OCHOBHBIE METOJIBI PEIICHUS IENBIX U APOOHO- 22.09-26.09
paIMOHATILHBIX YPABHCHHUI U HEPABCHCTB
MHoro4jeHbI OT OJTHOM nepeMeHHOu. Jlenenue 22.09-26.09
15 MHOTO4JIEHA Ha MHOT'O4JIEH ¢ ocTaTkoM. Teopema
bezy
MHoroueHsbI ¢ eabIMA KO3 hUIIMeHTaMH.
16 22.09-26.09
Teopema Buera
17 Pemienne cucrem TMHEWHBIX YpaBHEHHH 29.09-03.10
18 Pemenue cucreM TMHEWHBIX ypaBHEHUIN 29.09-03.10
Marpuiia CuCTeMbI TMHEHHBIX YpaBHEHHIA. 29.09-03.10
19 Onpenenurens MaTpULbl 2X2, €ro
TEOMETPUUECKUI CMBICT ¥ CBOWCTBA; BEIUMCIICHHE
€ro 3HaYCHHS
Onpexnenutens MaTPULBI 2X2, €T0 29.09-03.10
20 T€OMETPUUYECKHUI CMBICT M CBOMCTBA; BEIYMCIICHHE
€ro 3HaYCHHS
91 [IpyMeHeHue onpeaenuTeNs Ui pelieHus 06.10-10.10
CHUCTEMBI JINHEWHBIX YPAaBHEHHI
99 Pemienne npukiagHbIX 3a/1a4 ¢ TOMOIIBIO 06.10-10.10
CHCTEMBI JINHENHBIX YPAaBHEHUN
93 Pemenue npukia HBIX 33/1a4 ¢ TTOMOIIBIO 06.10-10.10
CHCTEMBI JINHENHBIX YPAaBHEHUN
24 KonTponbhas pabota: "PannonanbHble ypaBHEHUS 06.10-10.10




U HepaBeHcTBa. CHUCTEMBl TMHENHBIX ypaBHEHUN"

o5 dyHKU, crocoObl 3a1anus GyHkiuu. Bzanmuo 13.10-17.10
obOparable pyHkwn. Kommo3umus GyHKIwii

26 I'paduk Gynkmmu. SnemeHTapHbBIC 13.10-17.10
npeoOpa3zoBanus TpaduKoB GyHKIIHHA
OO6nacth ornpeesieHusi 1 MHOYKECTBO 3HAUCHUN 13.10-17.10

27 ¢ynkunu. Hynu pyskuuu. [IpomexxyTku 3HaK
MOCTOSTHCTBA

28 Yérusie n HeuéTHBIC GyHKIMU. [leproanueckue 13.10-17.10
¢yukuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKIIUU
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH. 20.10-24.10

29 Haubonbiiee u HanMeHblee 3HaUeHue (QYHKIIUU
Ha TPOMEXYTKE

30 Jlunelinas, kBagpaTudHas U JpOOHO-JIMHEHHAS 20.10-24.10
byHKIIIN

31 DJIeMEHTapHOE MCCIIEIOBAaHNE U TTOCTPOCHUE 20.10-24.10
rpadukoB 3TuX GyHKUIMN

39 DJIEMEHTAapHOE MCCIIEJOBAHUE U MTOCTPOEHUE 20.10-24.10
rpaduKoB 3TUX QyHKIUN

33 Crenensb ¢ nensiM nokaszareneM. buaom Herotona 03.11-07.11

34 Crenens ¢ 1enbM nokasareneM. buanom HeroTona 03.11-07.11

35 CrenenHast GyHKIHUS C HATYpPaTbHBIM M LIEJIBIM 03.11-07.11
nokasaresneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas padota: "Crenennas pynkmuus. E¢ 03.11-07.11
cBoiicTBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTYPaJIbHON CTENIEHH 10.11-14.11
U €ro CBOWCTBA

38 ApudmeTnueckuii KOpeHb HaTypalbHON CTEEHH 10.11-14.11




U €ro CBOMCTBa

39 [IpeoOpazoBaHus YUCIOBBIX BHIPAKCHUH, 10.11-14.11
COJepKAIINX CTETIEHN U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BHIPAKCHUH, 10.11-14.11
CoJIeprKalIiX CTENEHH U KOPHH

41 [Ipeo6pa3oBaHMsl YUUCIIOBBIX BBIPAXKEHU, 17.11-21.11
COJepKALINX CTETIEHN U KOPHU

42 Hppauronansubie ypaBHeHUs.. OCHOBHBIE METO/IbI 17.11-21.11
pelIeHus UPPAOHABHBIX YPaBHEHHH

43 Hppauronansubie ypaBHeHUs.. OCHOBHBIE METO/IbI 17.11-21.11
pelleHus: UPPAMOHATILHBIX YPaBHEHHM

44 Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE METObI 17.11-21.11
pelIeHus UPPAMOHABHBIX YPaBHEHHH

45 PaBHOCHIIBHBIC TTEPEXO/IbI B PEIICHUN 24.11-28.11
UppaIMOHATFHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU 24.11-28.11
UPpaAlMOHATILHBIX YPaBHEHHIA

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT 24.11-28.11
UppaIMOHATFHBIX YPaBHEHUN

48 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT 24.11-28.11
UPpaAlMOHATIBHBIX YPaBHEHHIA
CgoiicTBa u rpaduk KOpHS n-0il CTENEeHN Kak 01.12-05.12

49 GyHKIIMM 00paTHOM CTENEHU ¢ HATypaTbHBIM
nokasaresieM
CaotlicTBa U rpaduK KOpHSI -0l CTENEeHH Kak 01.12-05.12

50 GyHKIIMA 0OpaTHOW CTEMEHU C HATypaJbHBIM
nokasaresieM

51 Kontponbnas padota: "CBoiicTBa u rpaduk KOpHs 01.12-05.12




n-oii crenenu. MppannonansHele ypaBHeHUs"

59 CTC}"[GHB C palMOHAJIBLHBIM TOKa3aTeeM U eé 1 01.12-05.12
CBOWCTBA

53 CTeiIeHb C palMOHAJIBLHBIM TOKa3aTeeM U e& 1 08.12-12.12
CBOMCTBa

54 CTeIIeHL C palMOHAJIBHBIM MOKa3aTeIeM U e& 1 08.12-12.12
CBOWCTBA

55 [ToxazarenbHast pyHKIUA, €€ cBOWCTBA U TpaduK 1 08.12-12.12

56 HCHOHBSO?&HI/IC rpaduka GYHKIUH JUTS PEILICHHS 1 08.12-12.12
ypaBHEHUH

57 Hcnons3oBanue rpaduka QyHKIUH U1 PEIICHUS 1 15.12-19.12
ypaBHEHUI

58 [loka3aTenbHbIe ypaBHEHUSI. OCHOBP{HG METOIBI 1 15.12-19.12
pelLIeHMs TOKa3aTeIbHbIX YPaBHEHHH

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1 15.12-19.12
pelIeHNs TOKa3aTeIbHbIX YpaBHEHUN

60 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1 15.12-19.12
peIIeHus MOKa3aTeIbHBIX YpaBHEHHH

61 Konrponsnas pabora: "[lokazarenbHas QyHKIHS. 1 22.12-26.12
[ToxazarenbHble ypaBHEHUS "

62 Jlorapudwm gucia. CBoiicTBa Jlorapugma 1 22.12-26.12

63 Jlorapudm uymncna. CoiicTBa jJorapudpma 1 22.12-26.12

64 Jlorapudm uucmna. CoiicTBa jgorapudma 1 22.12-26.12

65 JecsaTnuHbie U HaTYpaJbHBIC JOTapU(PMBbI 1 29.12-16.01

66 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1 29.12-16.01

67 [IpeoOpa3zoBanue BbIpaXeHH, CopepKalux 1 29.12-16.01

jorapudmsl




[Ipeobpa3zoBanue BeIpaxXeHUN, COEPKAIINX

29.12-16.01

o8 norapuhMbl

69 [IpeobpazoBanue BeIpaXXeHUN, COACPHKAIINX 19.01-23.01
J0rapupMbl

70 Jlorapudmudeckas hyHKIMs, €€ CBOKWCTBA U 19.01-23.01
rpaduk

7 Jlorapudmrueckas GyHKIUA, €€ CBOWCTBA U 19.01-23.01
rpaduk

79 Wcnonb3oBanue rpaduka GyHKINUA 1T PEIICHUS 19.01-23.01
ypaBHEHUI

73 Hcnonwk3oBanue rpaduka GyHKIUU AT peIICHUS 26.01-30.01
YpaBHEHUN

74 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE 26.01-30.01
METO/TbI PEIICHUS JIOTapU(PMHUUECKUX YPABHCHHIMA

75 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE 26.01-30.01
METO/TBI PEIICHUS JIOTapU(PMHUUECKUX YPABHCHHIMA

76 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE 26.01-30.01
METO/IbI PEIICHUs JTOTapu(PMUUECKUX YPABHEHUIA

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT 02.02-06.02
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEHICHUU 02.02-06.02
norapu(MHUUECKUX YpaBHEHUN

79 KonTtponbHas padora: "Jlorapupmuueckas 02.02-06.02
dbyukmus. Jlorapudgmudeckre ypaBHeHUs"

80 CuHyC, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC YHCIIOBOTO 02.02-06.02
apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YHCIIOBOI'O 09.02-13.02

aprymeHrTa




ApKcUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO

09.02-13.02

82 1
aprymeHTa
83 APKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO 1 09.02-13.02
apryMeHTa
Tpuronomerpudeckasi OKPYKHOCTb, ONPECIICHHIE 09.02-13.02
84 TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO 1
aprymeHTa
TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPEICIICHNE 16.02-20.02
85 TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO 1
aprymeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1 16.02-20.02
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 16.02-20.02
88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1 16.02-20.02
89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 23.02-27.02
90 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1 23.02-27.02
BBIpXEHUI
01 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX 1 23.02-27.02
BBIPAKECHUI
92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 23.02-27.02
BBIPAKECHUI
93 [IpeoOpazoBanne TPUTOHOMETPHUECKUX 1 02.03-06.03
BBIPAKECHUI
94 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHHA 1 02.03-06.03
95 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1 02.03-06.03
96 Pemenue TpuroHOMeTpUYECKUX ypaBHEHUI 1 02.03-06.03
97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 09.03-13.03
98 Pemenue TpuroHoOMeTpUYECKUX ypaBHEHUI 1 09.03-13.03




99 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI 09.03-13.03
100 Pemenre TpuroHOMeTpUYECKUX YpaBHEHUM 09.03-13.03
101 KonTtponpHas padora: "Tpuronomerpuyeckue 16.03-20.03
BBIPQKEHUS U TPUTOHOMETPUYECKHE ypaBHCHHS"
ITocemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS 16.03-20.03
102 nocienoBaTenbHOCTe. MeTo ] MaTeMaTn4ecKoi
UHTYKITHH
MOHOTOHHBIE U OTPaHUYCHHBIC 16.03-20.03
103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX
104 Apudmerrdeckas mporpeccus 16.03-20.03
105 ['eomeTrpuueckas nporpeccust 23.03-27.03
106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast 23.03-27.03
nporpeccus
107 CyMMa O0ecKOHEUYHO yOBIBaIOIIEH reOMETPUIECKON 23.03-27.03
porpeccuu
108 JIMHEWHBIN ¥ SKCIIOHEHITMATILHBIN pocT. Huco e. 23.03-27.03
dopmyiia CIOKHBIX TPOLIEHTOB
109 JIuHelHbIi ¥ SKCIOHEHIIMANBHBIN pocT. Yuco e. 06.04-10.04
®dopmyna CIOKHBIX MPOIEHTOB
110 Hcnonp3oBaHue mporpeccuu A pereHus 06.04-10.04
peaNbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
111 KonTponbhas pabota: "[locnegoBarenbHOCTH U 06.04-10.04
nporpeccun’
112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA 06.04-10.04
113 Touka pa3pbiBa. ACUMITOTHI IpaduKoB QyHKIIUH 13.04-17.04
114 CaoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA OTpE3Ke 13.04-17.04




115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 13.04-17.04

116 MeToa UHTEpBAJIOB ISl PEIICHUS HEPAaBEHCTB 13.04-17.04

117 MeToa MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 1 20.04-24.04

118 MeTo MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 1 20.04-24.04

119 [IpumeHeHne CBOWMCTB HENIPEPBIBHBIX (YHKIUN 1 20.04-24.04
JUTSL PEIICHUS 3a1a4

120 [IpumeHeHne cBONCTB HENPEPHIBHBIX (PYHKLNN 1 20.04-24.04
JUTSL pEeLICHUs 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU 1 27.04-01.05

122 OnpeﬂeneHHUe, T€OMETPUUYECKUM CMBICIT 1 27.04-01.05
IPOM3BOTHOM

123 Omnpenenenue, GU3MUECKUNA CMBICT MPOU3BOIHOMN 1 27.04-01.05

124 YpaBHeHUEe KacaTeNbHOW K TpapuKy (yHKIHA 1 27.04-01.05

125 YpaBHeHUEe KacaTeNbHOU K TpapuKy (yHKINA 1 04.05-08.05

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI 1 04.05-08.05

127 [Tpou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIHN 1 04.05-08.05

128 ITpon3BogHast CyMMBI, TPOU3BEACHHUS], YACTHOTO U 1 04.05-08.05
KOMITO3UIIUH (PYHKIIHI

129 [IpousBoiHas CyMMbl, IPOU3BEICHUS, YACTHOTO U 1 11.05-15.05
KOMITO3HITHH () YHKITHA

130 [Ipoun3BoHas cyMMBbI, IPOU3BEACHHUS], YACTHOTO U 1 11.05-15.05
KOMITO3HITHH () YHKITHA

131 KonTtponsnas padora: "[IpouszBoanas” 1 11.05-15.05

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 1 11.05-15.05
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 1 18.05-22.05




3HaHui: "Oyukiun"

134 HroroBast koHTpoIbHAs paboTa 1 1 18.05-22.05
135 Wrorosas KoHTpoJBbHAS paboTa 1 1 18.05-22.05
136 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1 18.05-22.05
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KIIACC

KoanyecTBo 4acos

Ne i/ Tema YpoKa Beero Ko]—[Tpo,m,]-[],[e HpaRanecxue I[aTa H3Y4YeHH s
padoTshI padoThI
1 [TpumMeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO 1 01.09-05.09
(GyHKIIUI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHne MPOU3BOTHOM K MCCIICTOBAHUIO 1 01.09-05.09
(GyHKIUHA HA MOHOTOHHOCTh M AKCTPEMYMBI
3 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHHIO 1 01.09-05.09
(GyHKIUHA HAa MOHOTOHHOCTh M OKCTPEMYMBI
4 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHHIO 1 01.09-05.09
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
5 [IpuMeHeHne MPOU3BOTHOM K MCCIICTOBAHUIO 1 08.09-12.09
(GyHKIIUI HAa MOHOTOHHOCTB M OKCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1 08.09-12.09
(yHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
HaxoskieHre HanOobIIero 1 HAMMEHbBIIIETO 08.09-12.09
7 3HAYEHUs HENPEepbIBHOM (PyHKINU Ha 1
OTpe3Ke
Haxoxnenne HanOOIBIIIEr0 1 HAUMEHBIIIETO 08.09-12.09
8 3HA4YeHHUs1 HeNPEePhIBHOHN (PyHKIIMM Ha 1
OTpe3Ke
Haxoxnenne HanOOIBIIIEr0 U HAUMEHBIIIETO 15.09-19.09
9 3HA4YeHHUs1 HeTPePhIBHOM (PyHKIIMM Ha 1
OTpe3Ke
10 HaxosieHre HanOOobIIero 1 HAMMEHBIIIETO 1 15.09-19.09

3HAYEHUs HeNpPEepbIBHOM (PyHKIMU Ha




OTpe3Ke

11

12

13

Haxoxxaenune HanOoJIbIIero 1 HAMMEHbBIIETO
3HA4YEHUs1 HeTPEPHIBHOHN (pyHKIIMM Ha
OTpe3Ke

Haxoxzaenune HaubosbIIero 1 HaHMEHbILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

[IpuMeHeHne MpOU3BOTHOM ISt
HAXO0XJICHUS HAaWIYYIIEro PeleHus B
MPUKJIATHBIX 3a/1a4ax

15.09-19.09

15.09-19.09

22.09-26.09

14

[Ipumenenne npou3BOIHOMN ISt
HaxO0>KJICHUSI HAWJTYYILEro PEIIeHus B
MPUKJIATHBIX 3a/1a4ax

22.09-26.09

15

[IpuMeHeHne pOU3BOIHOM IS
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMyJoN Ui
rpaduxkom

22.09-26.09

16

17

[Ipumenenne npou3BOIHOM IS
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION UK
rpaduxom

Komnozunus GyHkiumit

22.09-26.09

29.09-03.10

18

Kowmnozunus ¢pyHkimit

29.09-03.10

19

20

Komnozunus GyHkiumit

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOM TUIOCKOCTH

29.09-03.10
29.09-03.10

21

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

06.10-10.10




KontponsHas padora: "UccnenoBanue

06.10-10.10

22 . .
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO 06.10-10.10
1€pBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA. 06.10-10.10
[IpaBuiia HaX0XACHUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe IeMEHTAPHBIX ()YHKITHA. 13.10-17.10
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

26 Wurerpan. ['eomeTpuyeckuii cMbICI 13.10-17.10
UHTETpajza

97 Brruucienue onpeaenéHHOro HHTErpaa 1mo 13.10-17.10
dbopmyne Hetotona-Jleitonuia

28 Boruncnenue onpeie€HHOro HHTErpasia 1o 13.10-17.10
dbopmyiie Hetorona-Jlelioamma

29 [IpumeHeHue nuHTerpana i HaX0XACHUS 20.10-24.10
iouaiel IIoCKUxX Guryp

30 [IpuMeHeHue nHTErpaia Juisi HaXOXKACHUS 20.10-24.10
00BbEMOB reOMETPUYECKUX TeT

31 [Ipumeps! pemennii qudpepeHnaIbHbIX 20.10-24.10
ypaBHEHHH

39 [Tpumeps! pemennit uddepeHaIbHbIX 20.10-24.10
YpaBHEHUI
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX 03.11-07.11

33 MIPOLIECCOB C MOMOIIBIO AU(hepeHIINATHEHBIX
ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u 03.11-07.11
uHTerpan”

35 Tpuronomerpuueckue GyHKIIUU, UX 03.11-07.11




CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUU, UX 1 03.11-07.11
CBOWCTBA U TpapuKu
37 Tpuronomerpuueckue GyHKIUH, UX 1 10.11-14.11
CBOICTBA U rpaduKu
38 Tpuronomerpuueckue GyHKIUH, UX 1 10.11-14.11
CBOWCTBA U TpapuKu
39 Tpuronomerpuyeckue GyHKINH, UX 1 10.11-14.11
CBOWCTBA U TpapuKu
OT60p KOpHEI TPUTOHOMETPHUUECKUX 10.11-14.11
40 YpaBHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHUICCKIX 17.11-21.11
41 YPAaBHEHUH € ITOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX 17.11-21.11
42 YpaBHEHUH C IOMOIIbIO 1
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUECKUX 17.11-21.11
43 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1 17.11-21.11
45 Pemenue TpuroHoMeTpUYECKUX HEPABEHCTB 1 24.11-28.11
46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1 24.11-28.11
47 Pemenuie TpUroHoMeTpUECKUX HEPABEHCTB 1 24.11-28.11
KonrtponsHas padora: "['paduku 24.11-28.11
48 TPUTOHOMETPUUYECKUX (PYHKLIUH. 1

Tpuronomerpuyeckue HepaBeHCTBA"




OcHoBHBIC MCTOJbI pCHICHUS

01.12-05.12

49 MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS 01.12-05.12
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS 01.12-05.12
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS 01.12-05.12
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS 08.12-12.12
norapuMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS 08.12-12.12
norapuMUUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS 08.12-12.12
norapuMUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS 08.12-12.12
Jorapu(MUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEUIECHUS 15.12-19.12
HppallMOHANILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEIICHUS 15.12-19.12
HPPaIMOHAIILHBIX HEPABCHCTB

59 OCHOBHBIE METO/IbI pEUICHUS 15.12-19.12
HPPAaIMOHAIILHBIX HEPABCHCTB

60 OCHOBHBIE METO/IbI pEUICHUS 15.12-19.12
UppallMOHANILHBIX HEPABEHCTB

61 I'paduueckne MeToabI peIICHHS 22.12-26.12
HPPAIMOHATILHBIX YPaBHEHUI

62 I'padmyeckue MeToabl perieHus 22.12-26.12

MPPALMOHAIIBHBIX YPABHEHUN




63

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHbIX YPaBHCHUN

22.12-26.12

64

65

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus
Jorapu(MUUECKUX ypaBHEHUI

22.12-26.12

29.12-16.01

66

I'padmyeckue MeToabI perieHUs
JOrapupMHUUECKUX HEPABEHCTB

29.12-16.01

67

68

69

I'padmyeckue MeToabI pemicHUS
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLeHus
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

I'paduueckue METObI pELICHNUS
MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
ypaBHEHUH

29.12-16.01

29.12-16.01

19.01-23.01

70

I'padnueckue MeToabl pemeHus
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

19.01-23.01

71

72

73

I'padnueckue MeToabl pemeHus
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

KonrtponbHast padora: "UpparoHanbHele,
noKa3zaTeJbHbIe U Jorapudmudeckue
HEpaBeHCTBA"

KommniekcHble uncna. Anredpandeckas u

TpUTrOHOMETpHUECKasi pOPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

19.01-23.01

19.01-23.01

26.01-30.01




KommiekcHbie uncna. Anredpandeckas u

26.01-30.01

74 TPUTOHOMETpUYECKast (POPMBbI 3amucu
KOMILIEKCHOTO YHCIIa

75 Apudmernueckre onepaum ¢ 26.01-30.01
KOMIUIEKCHBIMU YU CIIaMHU

76 Apudmerndeckue orneparuu ¢ 26.01-30.01
KOMIUIEKCHBIMHU YU CIIaMHU

77 I/I306pa)KeHI/IeuKOMHJ'IeKCHBIX Yyuceln Ha 02.02-06.02
KOOPJIMHATHOH IJIOCKOCTH

78 1/1306pa)1<eHI/I€vKOMHJIeKCHI)IX qucell Ha 02.02-06.02
KOOPAMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3 02.02-06.02
KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oii ctenenu us3 02.02-06.02
KOMIIJIEKCHOTO YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YMCEeT JUIS 09.02-13.02

81 peuieHns GU3NYEeCKUX U FreOMETPUUECKUX
3ajaq

82 KontponbHas padora: "KomruiekcHble 09.02-13.02
gucna"

83 HarypanbHble u nensie yucna 09.02-13.02

84 HatypanbHble u 1esble urcia 09.02-13.02

85 [IpuMeHeHne npU3HAKOB ASIUMOCTHU LETIX 16.02-20.02
qucen

86 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX 16.02-20.02
qHCcen

87 [IpuMeHeHne npU3HAKOB ASIUMOCTHU LETbIX 16.02-20.02

gucen: HOJl u HOK




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICJIBIX

16.02-20.02

88 yucen: HOJl u HOK
89 [IpumeHneHne NpU3HAKOB AETUMOCTHU LENbIX 23.02-27.02
YHCEN: OCTaTKU IO MOJTYJIIO
90 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH LEIIBIX 23.02-27.02
YHCEN: OCTATKU 110 MOJTYJTIO
[IpumeHneHne NpU3HAKOB AETUMOCTHU LENbIX 23.02-27.02
91 qrcen: anroput™ EBkimma uist pereHust
3aja4 B IIEJIBIX YUCIIaX
92 KonTponbhas padora: "Teopus nenbix 23.02-27.02
yucen"
Cucrema 1 COBOKYIIHOCTh YPaBHEHMIA. 02.03-06.03
93 PaBHOCHIIBHBIE CHUCTEMBI U CUCTEMBI-
CIICICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH. 02.03-06.03
94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIeICTBUSA
95 OCHOBHBIE METOBI PEIICHUS CUCTEM U 02.03-06.03
COBOKYITHOCTEMN pallMOHAIIbHBIX YPABHEHHI
OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U 02.03-06.03
96 COBOKYITHOCTEH MppalMOHATBHBIX
YpaBHEHUI
97 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U 09.03-13.03
COBOKYITHOCTEH TTOKA3aTENbHBIX YpaBHEHUN
08 OCHOBHBIE METOBI PEIICHUS CUCTEM U 09.03-13.03
COBOKYITHOCTEH MTOKA3aTENbHBIX YpaBHEHUN
99 OCHOBHBIE METOBI PEIICHUS CHCTEM U 09.03-13.03

COBOKYITHOCTEH JIorapu(MUUECKUX




YpaBHEHUU

100

101

102

103

104

105

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

[IpumeHeHue CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pasIUYHBIX 00JIacTel HAYKH U peaIbHON
YKU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pe3yJIbTaTOB

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 U3
pa3nuyYHbIX 00JacTel HAyKH U peallbHOM
YKU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pe3yJIbTaToB

IIpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, HHTEPIPETALUs OTyYECHHBIX
pe3yabTaTOB

KontponsHas padora: "Cucremsl
palOHaIbHBIX, UPPALMOHAIBHBIX
MOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
ypaBHeHUH"

PanunoHannHBIC YpaBHCHHU C TapaMCTpaMn

09.03-13.03

16.03-20.03

16.03-20.03

16.03-20.03

16.03-20.03

23.03-27.03

106
107

PanmonanbHble HepaBeHCTBaA ¢ TapaMeTpamMu

PanmoHaabHBIE CUCTEMBI C napameTpamMmu

23.03-27.03
23.03-27.03

108

HppanmonanbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

23.03-27.03




109 UppanmonanbHble CUCTEMBI C TApaMeTpaMu 06.04-10.04
110 [Toka3zaTenpHBIC YpaBHEHUSI, HEPABEHCTBA C 06.04-10.04
napameTpamu
111 IToka3zaTenbHBIE CUCTEMBI C TTapaMETPAMHU 06.04-10.04
112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA 06.04-10.04
C mapaMeTpamMu
113 JlorapupMuueckure CHCTEMBbI C TapaMeTpaMu 13.04-17.04
114 Tpuronomerpuyeckue ypaBHEHHUS C 13.04-17.04
napameTpamu
115 TpuronomeTpuueckre HEPaBEHCTBA C 13.04-17.04
napameTpamu
116 TpuroHoMeTpHUECKUE CUCTEMBI C 13.04-17.04
napameTpamu
[TocTpoenue u uccienoBanue 20.04-24.04
117 MaTEeMaTHYECKHUX MOJIEIICH PeaTbHBIX
CUTYallU| C MOMOILBIO YPAaBHEHUH C
napameTpamu
[TocTpoenue u uccienoBanue 20.04-24.04
118 MaTeMaTI:IquKHx MOJIeJIeH peaTbHBIX )
CUTYyaluii C TOMOIIBIO CUCTEM YPaBHEHUH C
napameTpamu
[Toctpoenue u uccienoBanue 20.04-24.04
119 MaTEeMaTHYECKHUX MOJIEIICH peaTbHBIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
napameTpamu
120 KonrtponbHas pabdora: "3anaun ¢ 20.04-24.04
napamerpamu”
121 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 27.04-01.05




3HaHui: "YpaBHeHus"

122 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 27.04-01.05
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 27.04-01.05
3HaHuii: "YpaBHeHus. Cuctembl ypaBHEHUN"

124 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 27.04-01.05
3HaHuii: "HepaBeHncrna"

125 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 04.05-08.05
3HaHuii: "HepaBeHncra"

126 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 04.05-08.05
3HaHuii: "HepaBencrpa"

127 [ToBTOpeHME, 006001IIEHNE, CHCTEMATH3AIUS 04.05-08.05
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL 04.05-08.05
3HaHui: "[IponsBoanas u e€ npumeHeHue"

129 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 11.05-15.05
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 11.05-15.05
3HaHui: "VIHTErpan u ero npumeHeHue"

131 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 11.05-15.05
3HaHui: "OyHkun"

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 11.05-15.05
3HaHui: "Oynkun"

133 [ToBTOpenmEe, 0600IIEHNE, CHCTEMATH3 AL 18.05-22.05
3HaHui: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa 18.05-22.05

135 HroroBas KOHTpoOJIbHAs paboTa 18.05-22.05




136

[ToBTrOpenue, 0600IIEeHNE, CUCTEMATH3AIHS
3HaHUI

18.05-22.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTb HNOHATUSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAsI U I€CATHUYHAs IpOOb, IPOLICHTHI
12 BeimonHATe  apudmMeTHueckue — omepanuu ¢ PAalUOHAIBHBIMH |
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BbInonsaTe npubamkEHHbIC BBIYMCICHUS, UCIIONIB3YS MPaBUJIa OKPYTIIEHUS,
' JeNaTh MPUKUIKY U OIICHKY pe3yJbTaTa BEIYUCICHHUH
OnepupoBaTh HOHATUSMM: CTENEHb C LIEJBIM IOKa3aTeleM, CTaHIapTHAs
14 dopma 3amMcu AECHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypalbHOM CTENEeHH;
' UCIOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX YUCEN JUIS
pelLIeHHs] MPAKTUYECKHUX 33/1a4 U PECTaBICHUs JaHHbBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJIEHOTO YIIIa;
1.5 UCMOJNb30BaTh  3alMCh  NPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUECKUE (PYHKIMH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJIECTBO, ypaBHEHHE, HEPaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppanoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
59 BeinonuaTe nmpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHHS
BeimonHATE TpeoOpa3oBaHus MENbIX, PAMOHAIBHBIX W WpPpaAIlHOHATBHBIX
2.3 BBIDQKEHUI ¥ pelmaTh OCHOBHBIC THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JUIA PELICHHS MaTeMaTHYeCKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTABIATH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJlaud, MCCIENI0BaTh
MOCTPOCHHBIE MOJICNIN C MCIIOJIL30BAaHUEM arlrapara aareopsl
3 OyHKIMU U TpaduKku
OnepupoBaTh MOHATUAMH: (QYHKIUS, CIOCOOBI 3agaHust QyHKIIMH, 00JIaCTh
3.1 OTpenesieHuss W MHOXKECTBO 3HaueHW GyHKOuHM, Trpaduk (yHKIHH,
B3aUMHO OOpaTHbIC (PYHKITUN
3.2 OnepupoBaTh MOHATHAMU: UYETHOCTh M HEUYETHOCTh (QYHKIMH, HYIH




(byHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
34 CtpouTth U yuTaTh rpauKu JIMHEHHON (QYHKINHU, KBaAPATUIHON (YHKIINH,
CTeneHHON (YHKIUH C LENbIM MoKa3aTelieM
Hcnonw3oBare rpaduku (GyHKIMHA )T UCCICTOBAHHS IPOIECCOB U
3.5 3aBHCUMOCTEH TpHU pEeIIeHUH 3a7ad M3 APYruX Y4eOHBIX HPEIMETOB U
peanbHOM JKNU3HHU, BBIpaXaTh (POPMYIaMU 3aBUCUMOCTH MEXKy BETHUNHAMH
4 Hauana marematnyeckoro aHaansa
a1 OnepupoBaTh MOHATUSAMH: IIOCIEAOBATEIBHOCTD, apudmMeTHuecKas W
' reoMeTpUYecKas Iporpeccuu
4.9 OnepupoBaTb NOHATHUAMU: OECKOHEYHO YOBIBaloIlasi TeOMETpUYecKas
' nporpeccusi, CcyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKON IPOTrpecCHH
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEW W MPOrPECCUd IS
' pelLIeHHs peabHBIX 3a]a4 MPUKIIAIHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXECTBO, OTIEpPAIH HAJl MHOXKECTBAMU
Hcronp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar i ONHCaHUs
5.2 peabHBIX MPOIECCOB M SBJICHHUH, NP PEIICHUH 3a]a4 U3 JPYTruX y4eOHBIX
PEMETOB
53 OnepupoBaTb  MOHATUSMHU:  ONpeENeHHE,  Teopema,  CIEACTBHUE,

JA0Ka3aTCJIbCTBO




11 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

Yyucia U BEIUMCIIEHUSA

OHCpI/IpOBaTB IOHATHUAMHK: HATypaJlbHOC, ILEJI0C YHUCI0, HCIIOJIb30BATh
IMPpU3HAKK JCIUMOCTH HLECJIbIX YHUCEII, Pa3JIOKCHHUEC YHCIa Ha IIPOCThIC
MHOXUTCIIN OJId pCHICHUA 3aaa4

OHepI/IpOBaTB IMOHATHUCM: CTCIICHDb C palliOHAJIbHBIM I1OKA3aTCJICM

1.3

OnepupoBaTh MOHATUSIMU: Jorapudm 4ducia, AECITUYHBIE U HATypaJbHbIE
JorapupmMbl

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

[IpumeHsiTh CBOMCTBa CTENEHHM I IPeoOpa3oBaHUS  BBIPAXKEHUH,
OIIEpPUPOBATh IMOHATUSAMM: II0KA3aTEIbHOE YPAaBHEHHE W HEPaBEHCTBO;
pelaTe OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

2.3

2.4

BeimonHATe  TpeoOpa3oBaHusl  BBIPAKCHHN, COACPIKAIIMX JIOTapH(MBI,
ONEepUpPOBaTh MOHATUSAMU: JIOTApU(PMUYECKOE YpaBHEHUE U HEPaBEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB

Haxoaute peHicHusd HpOCTCfIIJ.IPIX TPUTOHOMCTPUUICCKHUX HCPABCHCTB

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEMHBIX YPaBHEHUN U €€ pelleHUE;
UCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPaBHEHHUN I PEIICHUS NPAKTUUYECKUX
3a1a4

2.5

2.6

HaxonuTe pemieHuss npocTenImx CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX
YpaBHEHUH U HEPABEHCTB

MO,[LCJIHpOBaTL pCaIbHBIC CHUTYyallUM Ha A3BbIKC anrerH, COCTaBJIATH
BBIPpAXKCHUSA, YPAaBHCHHA, HCPABCHCTBA U CUCTEMBI IO YCJIIOBUIO 3alda4H,
HCCIICA0BATh IMOCTPOCHHBIC MOJCIN C UCITIOJB30BaAHUEM aIlrapara anre6pH

OyHKMK U rpaduku

3.1

OnepupoBaTb MOHATUSAMHU: MEpPUOAUYECKass (QYHKIMS, TMPOMEXKYTKU
MOHOTOHHOCTH (DYHKLMH, TOYKH HKCTpemyMmMa (yHKUMH, HauOosbllee U
HauMeHbIllee 3HaueHus (PyHKUMU Ha MPOMEXKYTKE; HCIOJIb30BaTh UX IS
uccie0BaHus QyHKIMH, 33JaHHOM IrpaduKoM

3.2

OnepupoBaTh MOHATHAMH: IpaUKU MOKa3aTEIbHOM, JorapupMudeckon u
TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEIICHUS yPAaBHEHUN U HEPABCHCTB

3.3

N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Ipa)MKU JIMHEHHBIX YpaBHEHHM
Y UCIIOJIB30BAaTh UX JJIS PELICHUs CUCTEMbI JIMHEHHBIX YPaBHECHUN

3.4

Hcnonb3oBate rpadukn (GyHKIMHA A7 WCCIEIOBAaHUS IPOLECCOB H
3aBHCUMOCTEH U3 APYruX y4eOHBIX AUCIUTLINH




Hauana MmaTemaTuyeckoro anainza

OnepupoBaTh MOHATUSMU: HENPEPbIBHAS PYHKIINS, TPOU3BOIHAS (YHKIUY;

4.1 UCTIOJIb30BAaTh T€OMETPHUUECKUN M (DU3MYECKHI CMBICT HPOM3BOIHOW JUISA
pelieHus 3a1a4y
49 Haxonute  mpou3BOAHBIE  3JIEMEHTapHbIX  (QYHKIUI,  BBIYMCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHMS], YACTHOI'O (PYHKLUI
Hcnonb30BaTh  MPOM3BOAHYIO  JJISL  MCCIENOBaHUSA  (DYHKIMH  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHSATHh PE3YyJbTaThl UCCIECIOBaHUS K
HOCTPOCHUIO IPpahuKOB
44 Hcnonbs30BaTe MPOM3BOAHYIO JUISI HAaXOXKIACHUS HAWJIydlIero PELICHUs B
' IIPUKJIAHBIX, B TOM YHCJIE COUAIBHO-D)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTb NOHATUSMM: I€pBOOOpa3Has M HUHTErpai; IOHHUMATh
' reoMeTpUUECKUI U (PU3NYECKUN CMBICI HHTErpaa
46 Haxonuths mepBooOpa3Hble 3JeMEHTAapHBIX (YHKINH, BBIYUCISATh HHTETPAT
' o popmyne HetoTona — Jleitbnuna
47 Pemate npuxiagHee 3a1a4d, B TOM YMCIIE COLMAIBHO-DKOHOMUYECKOTO U

(u3r9ecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAIIN3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pannonaneupie uncia. OOBIKHOBEHHbIE U JECATUYHBIE JpOOH, TMPOICHTHI,
11 OeckoHEUYHbIE MepuoIndeckue Apodu. ApupMeTudecKkre onepaiuy ¢ paluoHaIbHBIMU
' qrcliaMu, IpeoOpa3oBaHuUs YHCIOBBIX BbIpaxeHH. [IpuMenenue apobeit U MpoueHToB
JUTSL pEIICHUs TPUKIIAIHBIX 3314 U3 Pa3IMUHBIX OTpaciiell 3HaHUM U peallbHOM JKU3HU
JeiicTBuTenpHbIC Yncia. ParmoHanbHbIe U MppalMOHAIbHbBIC YUCa. ApUPMETHIECKHE
1.2  omnepanuu c AeWcTBUTENbHBIMU YuclamMu. [lpuOmk€HHBIE BBIYMCICHUS, MpPaBHIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenenb ¢ nenbiM nokaszaresneM. CtangapTHast popMa 3anucu AeHCTBUTEIBHOTO YUCIa.
1.3 Hcnonw3oBanue moaxosmield GopMbl 3alHCH JACHCTBUTEIBHBIX YHCEN JUI PELICHUs
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS TaHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBus ¢ apu@MeTnuyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC M TaHT€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHeHHWs. HepaBeHCTBO, pelleHHWe HepaBeHCTBA. Meron
WHTEPBAIOB
2.4  Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppaninoOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpPUrOHOMETPUYECKUX YpaBHEHHH
97 [TpumeHeHne ypaBHEHN M HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1a4 U 3a71a4 U3
' Pa3IUYHBIX 00J1aCTel HayKH U peasibHOM JKHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkimun. BzaumHOo oOparHbIE
' GyHKIUH
3.9 O6nactp ompeneneHUuss W MHOXECTBO 3HadeHWH ¢GyHkouu. Hymum  dyskmmm.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUN
3.3  CrenennHas QpyHKIHS ¢ HATypaJIbHBIM U LIEJBIM MokazateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAeICHUE TPUTOHOMETPUYECKUX (DyHKUIUN

34 YHCIIOBOTO apryMeHTa
4 Hauana marematnyeckoro aHnaamsa
41 [TocnenoBarenbHOCTH, CHOCOOBI  3aJaHUs  MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIC
' H0CIIE0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
4.9 reoMmerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKON
' nporpeccur. @Dopmyliia CI0XKHBIX MPOLEHTOB. M cmonap30BaHWe NPOrpeccuu st
pelICHHS pealTbHBIX 33]1a4 MPUKJIAJHOTO XapaKTepa
5 MHosxecTBa U JIOTHKA
MHoxecTBO, omepauud Haj MHOXecTBamu. [luarpammbl Diinepa — Benna.
5.1 | TlpumeHEHHE TEOPETHKO-MHOKECTBEHHOTO armapara Ui ONHCAHHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33/1a4 U3 IPYTHX YUCOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO




11 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 Yucna v BBIYKCICHUS
11 Hatypanbnble u uenbie uncina. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe
1.2 CrerneHsb ¢ palluoOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTENEHU
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3.3 [Noka3zaTtenpHast u orapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
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rpagukoM




4.6

[lepBooOpasnas. Tabnuma nepBooOpa3HBIX

4.7

WHTerpai, ero reoMeTpuueckuii 1 GU3MIECKUN CMBICI. BbIunciaeHue uHTErpaga mo
dbopmyne Hetorona — JleiiOHuma




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenne Merogamm J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMeHue (GOpMyIHpOBATH W ONEPHUPOBATH MOHATHAMH: ONpEACTICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/1ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; YMEHHE  OIEpUpPOBATh
MOHSTHSMM: MHOKECTBO, TOJMHOKECTBO, OINEpalMi HaJ MHOXKECTBaMH;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEANBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEN0E YHUCIIO,
CTENeHb C IeJIbIM MTOKa3aTeseM, KOPEeHb HaTypaJbHOM CTENEeHH, CTENEeHb C
paloHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
jgorapudm Uucia, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJIO, pallMOHAJIbHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
peIlIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBITIOJIHATH BHIUMCIICHUE 3HAUCHHH 1 IpeoOpa3oBaHuUs
BBIPOKECHHN CO CTETNEHSAMU M Jiorapudmamu, npeoOpa3oBaHus APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUMN;  yMEHUE  ONEpPUpPOBaTh  IOHATUSAMHU:

MOCJICIOBATENIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBalOIlas TIEOMETpHUYECKas IpOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEeKYppEeHTHBIX (hOpMyYJ; yMEHHE ONEepUPOBATHh MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
POU3BOIUTH apU(METHUECKUE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; peEIIaTh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]a4 U3 pa3IuvHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (YHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIUH, KCTpeMyM (yHKLIHM, HauOoJblllee U HAaWMEHBIIEEe 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HenpepbIBHas (DYHKIIHs, aCUMIITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAS (YHKIIMH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICI TNPOU3BOIHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUH; yMEHHUE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, INPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh YpaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKLIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIEJOBaHMS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpauKd MHOT'OWIEHOB C MCIIOJIB30BAaHUEM ammapara MaTeMaTHYeCKOIro
aHaIM3a; IPUMEHATh IMPOU3BOAHYIO ISl HAxXOXKICHWUS HAWIydLIEro
pelleHUss B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOJAUTh TUIOMATU U O0BEMBI PUTYp C MTOMOIIBIO




HHTCrpajga, HNpUBOAWUTL HNPUMEPbI MATCMATHYCCKOrO MOACIHMPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTudyHas (QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas |
aorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH HM3YyYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh Tpa(UKH Ul U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 33734 W3 JPYIHX YYeOHBIX NPEJAMETOB W 3a/1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JaCTH yNpaBJI€HUs JIUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIENOBATH IIOIYYEHHOE pEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreOpsl,

MHTEPHPETHUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(pMeTHuecKoe, MeIHaHa,
HauOoJpIllee U HaMMEHbIlIEe 3HAUEHUs, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE H3BJIEKaTh, UHTEPHPETUPOBATH
uH(OpMalIKIO, IPEJCTaBICHHYIO B Ta0lMIaX, HA AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAUMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/OB U AJIEKTPOHHBIX CPEICTB; rpauuecKu Mccae10BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM pacCceMBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CllydaiiHas BEIIMYMHA, pPACHpeesieHHe BEpOSITHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPAaCOpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/ICIeHH; YMEHNE
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PAaCHpEACICHUNA Ui PEIICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIINX 4YKCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUAX; YMCHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCJIIO  TNEPeCcCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIIeHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MHOHATHUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUHN YIoJl, IBYTPaHHBII
YIoJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIOJIb30BaTh MPHU PEIICHUU
3aa4 u3yuyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENIN C IOMOLIBK0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPHI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesn, MNpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHus, UWIMHIpP, KOHYycC, map, cdepa, miomans chepsl, IUIOMmaib
MIOBEPXHOCTU NHUPAMHUbI, NPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyca, I1apa, pa3BEpTKa IMOBEPXHOCTH, CEUCHMs KOHYyca M LMIMHIPA,

napajiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IUWINHIPA, KOHYCAa; yMEHHE CTPOUTb CEUYCHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHUS, UX CEUCHHS], B TOM YHUCIIC C MTOMOIIBIO SJIEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpOBaTH ONpeACIeHUS U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHUE MPOBOAUTH Kiaccu(ukanuioo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (GUTYypPBl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peajbHOM KM3HHM;, YMEHHE BBIUUCIATH TI'€OMETPUYECKHE BEIUYHHBI
(mHA, yromy, IUIOMIA[b, OOBEM, IUIONIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydyeHHble (QOPMYJIbI U METOJbl, B TOM YHUCIIE: IJIOMIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab cheprl; 00béM Kyoa,
NPSMOYTOJBHOTO TapaiieNenunena, TUPaMUAbl, TPU3MBI, [TUIUHIIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

12
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YMeHne ornepupoBaTh MOHATHSMU: MPSIMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha YHCIO, Pa3JIOKEHHWE BEKTOpa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3ZBEIAECHUE, YIOJl MEXKIY
BEKTOpaMU;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]T

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB

YMenne BRIOMpATh OAXOISIINA METO/ JJIS PEIICHUS 33/1a4i; TOHUMaHHE
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMH; yMEHHE pAaClO3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MIPUMEPHI MATEMATUUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMATUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JECATHYHBIE ApOOHM, IPOLEHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI

JeiicTBuTtenpHble uucia. ApudMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHU M HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Matpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OnpeaenuTeab MaTPHIIbI
3 DyHKINUK U TpaPUKH




Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcuMnToThl rpadukoB  ¢yaknumit. CpoiicTBa  (HyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonnas Gynkiuu. [Tpon3BoHbIe 3IEeMEHTAPHBIX (QYHKINN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA

* Marematuka. Anre6pa v Hayaiga MaTeMaTH4eckoro aHaimsa; 10 kiacc.
yrayosnernHoe ooyuenue Mepansak A.I'., Homuposckuii J[.A., [Tonskor B.M.; mox
penakiueit [Togonasckoro B.E. O6miecTBo ¢ orpaHUUeHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®»; AkiimonepHoe o0IeCTBO
«3narensctBo «IIpocBemenue»

* Maremaruka. Anre6pa u Hayaiga MaTeMaTH4eckoro aHaimsa; 11 kiacc.
yrayonenHoe ooyuenue Mepsnsik A.I'., Homuposckuii [I.A., ITonskos B.M.; mox
penakmueit [Togonbckoro B.E. O61iecTBO ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
Nzparensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO

«3narensctBO «lIpocBemienue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

* Marematuka. Anre6pa u Hauajga MaTeMaTH4eckoro aHanmsa; 10 kiacc.
yray6nennoe ooyuenue Mepsnsk A.I'., Homuposckuii [I.A., [Tonsxos B.M.; nox
penakmueit [Togonbckoro B.E. O0111ecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
Nznarensckuit nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«M3parenscTBO «IIpocBemienne»

» Maremartuka. Anredpa u Hayajga MaTeMaTHdeckoro ananmsa; 11 kiacc.
yray6nennoe ooyuenue Mepsnsak A.I'., Homuposckuii [I.A., [Tonskos B.M.; mox

penakuueit [Togonasckoro B.E. O61miecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO



N3narensckuii ieaTp « BEHTAHA-T'PA®y»; AkiimonepHoe o0IIecTBO

«3narensctBO «lIpocBemienue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






