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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpeaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOoTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallh3a 3aKjia/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUA 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
TTOHMMAHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX /IS JajbHEHIIero oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, HMCIOJIB30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xone u3ydenus ydebHOro Kypca «AnrebOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJYy4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENICH PEaJbHbIX CUTYAllUH,
WHTEPNpPETAllUd  TIOJIYYCHHBIX  pElIeHW#, 3HAKOMATCS € MpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSIMHU U UX aBTOpPaMH.

VYueOHbIll Kypc 007aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 y4eOHbId MaTepual, CHoCOOCTBYIOLIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEIbHOCTH, TpeOyIomed MPOAOIKUTEIBHOW  KOHIEHTPAIlMM  BHUMAaHUS,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBINA pe3yJIbTarT.

B ocHoBe MeToanku oOydeHust anreOpe U HayajiaMm MaTeMaTUYeCcKOoro aHaIn3a
JICKUT IEATCTHOCTHBIA MTPUHITUT OO yUCHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIIEJICHBl ~ CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DyHKIIMU U rpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTEeMaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKay. Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIMUECKUE JIMHUM HW3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTIOTHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIasCh HOBBIMU TEMaMU U pasaenaMu. J(aHHbIN yueOHbIi
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJBKY 0O0benuHsEeT B cebe colepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsI MHOKECTB, MaTeMaTHU4YecKas JJoruka u gpyrue. [1o
Mepe TOro Kak oOydaroluecsl OBJIaJIeBaloT BCE 0oJiee MUPOKUM MATEMATUYECKUM
anmapaToM, y HUX MOCJEI0BAaTEIIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb pEAJbHOM CUTyalluH, IPUMEHATh 3HAHUS,
IOJIyYEHHBIE MpPU H3YYEHUH Y4eOHOro Kypca, JUIsl pPELIEHHs CaMOCTOSTEIbHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOW 3a/ayd, a 3aTEM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «UKcia W BBIYMCICHUS) 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoHAIbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CeOS MCIOIB30BAHUE Pa3THMUHBIX
dbopM 3amucu ymcna, yMEHUE JeNaTh NPUKUIKY, BBINOJHATH MPHUOIMKEHHBIC
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCsI MHOKECTBAa HaTypajibHbIX, IEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3ajJadd M OIepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHAIbHBIX YHCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICYCHUE KOPHS HATYpabHOW CTETMIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHUIO KpPyra HCHOJIB3YEMBIX YHCENl M
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iNyHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOCHUU MOJIEJCH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKPETH3AIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» peaU3yeTcs Ha MPOTSHKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMMmbl MpenycCMOTPEHO peLIEHHE COOTBETCTBYIOIIMX 3afad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PA3IMYHBIMH METOJAMH  PEIICHHS
palMoOHaNIbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
coaepkammx mnapamerpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEIICHUHN MPHUKIAIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HanOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIIUH.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (Qopmynam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BBIPAKEHU,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKU ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (opMamu, TMPEACTAaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. Anre0Opa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEPEIUIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHUs 3aa4 U3 APYIHX y4eOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBS3AHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosibllloE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMU, HCCIENOBATh TMOJYy4YeHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMH B Pa3TUUHON
dbopme: aHATUTHYECKOM, Tpadudeckoi U ciioBecHOW. Ero nzyuenue crocooCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHATIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PAaCIIUPUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPHUKJIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YYarolmuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAENiaTh HMX HauOOJNbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAaAun (Guryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaep)karelibHasi JHMHHUS OTKPBIBAET HOBbBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENell peanbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YHCIIE COLUAIBHO-
PKOHOMHYECKHMX, 33/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIICHUS, (QOPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaroniuecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKA KaK Haykw, U 00 X
aBTOpax.



CopeprkarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOW MaTEeMAaTHKH!
U TIpe[yiaraloT HamOosee YHUBEPCAIBHBIA S3BIK, OOBCIUHSIONUN BCE DPa3aeiibl
MaTeMaTHKd # €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTHYECKHE
JTUCIUIUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YaromeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH U WCIOJB30BaTh €r0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEeMaTUKA KaK HayKd CIeJyeT TpU3HAThH
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEeMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIC MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS OSTUX MOJIeNIieH C TOMOINIBIO afmapara airedopbl H
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eioB MPOTPAMMBI, TOCKOJIbKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCITONB3YeTCs I pelieHus MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  peabHbIX  NPAKTUYECKUX  3aJad  oOydaroniuecss  pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IIaTh HW  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TMPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHUs BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble Tnepuoanueckue apoou. IIpuMmeHeHue npoOeil W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaTbHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BBRIYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUH.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Hprorona. HMcnosib3oBaHue
noAXosend (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMoOHAJIBHBIM IOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa norapupma. JleciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[TpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUM, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUUYECKUX YpaBHCHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMeTpUYECKUX YPaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTpUIIbl 2X2, €ro FTEOMETPUUECKUM CMBICI U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPEACIUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHEeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aja4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3amanus GyHKIUU. B3aumHO o00paTHBIe (QYHKIHH.
Komnosumus ynkuuit. I'padux QyHkmmumn. DiemeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6unacTh ompeneneHuss ¥ MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTHM (GYHKIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAs (QPYHKIUU. DJIEeMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GpyHKIMS ¢ HATypajdbHBIM U I€JbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduK KOpHs n-0i CTENEHU KaK (yHKIMUK OOpAaTHOM CTENEHU
C HATypaJIbHBIM MOKA3aTEJEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKINOHAIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCAaX U SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKOro aHajimsa

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs TOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHBIE U OTPaHUYEHHbBIE OCIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpUYeCcKOon
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealbHbIX —3aaady
MPUKIIATHOTO XapakTepa.



HempeppiBHBIE (QYHKIIMM W WX CBOHCTBA. TOYkH pa3pbhiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurma EBkinuaa A peneHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JaCTeil HAYKU U peanbHOM KU3HU, UHTEPIPETAIUs
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyeckue oOpa3bl ypaBHCHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM ITUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHUH W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aJady U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapIIero 1 HAMMEHbLIEr0 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, Uil OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus nepBOOOpa3HbIX.

WuTerpain. ['eomeTpruecKkuil CMbICT HHTETpaia. Beraucienre onpeaesi€HHOro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpumeHeHne HMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCyK€HUMN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NPodEeCCHOHAIBHOM  JIESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanru3oBbBIBATH COOCTBEHHBIC KHU3HEHHBIE IUIAHBI,



TOTOBHOCTH HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCcKOMy  OOpa3oBaHHWIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATbHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpl, IJITaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eI0BEUECKOM ACATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IUBWJIM3AIIMY, OBJIaJICHUE SI3BIKOM MaTEMaTUKUW U MaTeMaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEeMaTUUYECKHUX
OOBEKTOB, TIOHSTWUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeICIICHHUS TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(pUKAIIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U TTPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS, BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBATH TUMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSIMU, POLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BBIIBUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUOB U (POPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHS IO XOJIy PEUIEHUs 3aJauyu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuarnora, oOHapy>KUBaTh Pa3jiM4Me€ M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW MH()OpPMALIUU.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYEeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH PHUYNHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenessTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPJIUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CICAYIOIIHUE
MPEIMETHBIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTCHUSA:

CBOOO/IHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCIO0, OCCKOHEYHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATBLHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITh NPUOTNKEHHBIC BEIYMCIICHUS, PABUJIA OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZHO OMEpUPOBATh MOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

cBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAaHI'€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JCJICHNE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y um teopemy Buera mis
penieHus 3a1ay;

CBOOOJIHO ONEpUPOBAaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 g BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENI JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpPUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BbIPAKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATHUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEeIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYIIBI I TPEoOpa3OBaHUS
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHMs, HEPABEHCTBAa IO YCIOBHIO 3aJayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBanus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypajlbHbIM U LEJIbIM
nokasareyieM, rpaQuk KOpHsS N-Oi CTENeHW KakK (yHKIHH OOpaTHOW CTENEHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAs, KBajJpaTHU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTeslbHAs M JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUYECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJB30BaTh Tpaduku (QYHKUUNA ST  UCCIEIOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (POpPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOOHO OTIEPUPOBATH MOHITHSIMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIUU, TOUKH Pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

cBOOOZIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 0OBEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIE Pe3yJIbTaThbl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIU3ay:

Yucsaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypanbHBIX 4yucen g pelmieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

cBOOOZHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMIYJI0, 3aliChIBaTh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBITIOJIHATH apu(METHIECKUE OTepaIiil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHUJIbHBIX TIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIlMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPAaBHCHUIN U HEPABECHCTB;

pearb palrOHaJIbHbIE, UppalMoHaIbHEIE, MOKa3aTEeJbHBIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTApPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHITh (GYHKIUU JJI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA pPeaTbHbBIX
MPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

WCITIOJIb30BATh MPOU3BOIHYIO VISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUU HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAWIY4IlEero pEuIeHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHUX, 3a71a4ax, IJisl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHUS MpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIIEMEHTApHbIX (YHKUUH U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 )
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. s |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U POrPECCUU 10 1
HenpepriBabie pyukuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKITHHA. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHo03k€ecTBO, onepanuu
HaJl MHOKECTBAMH U HX
CBOICTBA

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3YYeHUS

03.09.2025

daxkTnueckas
aaTra

10 A

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Huarpammbl Ditnepa-
Benna

[IpumeHeHne TeopeTUKo-
MHOKECTBEHHOT'O
anmapara Jiuis pemeHus
3a7a4

PannonansHbIE YHCIa.
OOBIKHOBEHHBIE U
JECSTHYHBIE TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MIePUOIUUECKHE TPOOH

PannonansHbIE YKCIa.
OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MEPUOIUUECKHE TPOOH

03.09.2025

08.09.2025

08.09.2025

10.09.2025




[Ipumenenue npodeit u
[IPOLEHTOB ISl pELIECHUS
[PUKIaJHBIX 3a1a4
BxoHast KOHTpOJIBHAS

paboTa 3a Kypc anreOpsl
7-9 xnacca

JlelicTBUTEIbHBIEC YHCIIA.

PanmonansHbie U
HUPpALMOHAIILHBIE YHCIIA

10.09.2025

15.09.2025

15.09.2025

Apudmernaeckue
OTIEPALINH C
JEUCTBUTCILHBIMU
YUCIaMU

17.09.2025

10

11

12

13

Mopyne NENCTBUTEIBHOTO
4YuUCla U €ro CBOMCTBa

[Tpubnnxénnple
BBIYUCIICHUS], TPABUIIA
OKpYTIJIEHUS, IPUKHJIKA U
OlICHKA pe3yJsibTara
BBIYMCIICHUI

OCHOBHBIE METO/IbI
pelIeHUs UEeNbIX U
JTPOOHO-PAIIMOHATEHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI
peIIeHus LENbIX U
JIPOOHO-PAMOHATBHBIX
YpaBHEHU U HEPABEHCTB

17.09.2025

22.09.2025

22.09.2025

24.09.2025




14

15

16

17

OcHOBHBIE METOBI
pelIeHUs LEbIX U
JTPOOHO-PAIMOHATBHBIX
YPAaBHEHUI U HEPABEHCTB

MHorowieHsl OT OJHOU
nepeMeHHoi. Jlenenue
MHOTO4ICHA Ha
MHOT'O4JIEH C OCTAaTKOM.
Teopema besy

MHOTrO4IEHBI C IEIbIMH
koa(urmenTamu.
Teopema Buera

Pemenue cucrem
JIMHEWHBIX YpaBHEHUN

24.09.2025

29.09.2025

29.09.2025

01.10.2025

18

19

Pewmenne cucrem
JIMHENHBIX YPaBHEHUN

Martpuna cuctemsl
JIMHENHBIX YPAaBHEHUM.
Onpenenurens MaTPHUILBI
2X2, ero reoMeTpu4ecKuit
CMBICII M CBOMCTBA;
BBIUNCJIEHHUE €TI0
3HAYEHUs

01.10.2025

06.10.2025

20

Onpenenuresb MaTPUIbI
2x2, ero reoMeTpu4eCcKui
CMBEICII 1 CBOMCTBA;
BBIYHCIICHHUE €T0
3HAYCHUS

06.10.2025




21

22

23

24

25

26

27

[Ipumenenue
OIPEIEIUTEINS IS
pELICHUS CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

Peuienue npukiiaaHbix
3aJ1a4 ¢ IIOMOIIBIO
CUCTEMBI JIMHEHHBIX
yYpaBHEHUI

Pemienne npukiiagHbIx
3a/1a4 C IOMOILBIO
CHUCTEMBI JINHEUHBIX
ypaBHEHUI

KoHTtposbHas padora:
"PannoHaabHbIE
ypaBHEHUS U
HepaBeHCTBA. CHUCTEMBI
JUHEHHBIX YpaBHEHUN"

OYHKIHS, CIIOCOOBI
3aJaHus QYHKIMH.
B3aumuo obpatHble
¢ynkuuu. Komnozunus
byHKIMMA

I'padux GpyHKIMY.
OnemMeHTapHbIe
npeoOpa3oBaHus
rpaduxoB QyHKINN
OO6nacTp ornpeneneHus u
MHOYECTBO 3HaUCHHM
¢ynkuuu. Hynu

08.10.2025

08.10.2025

13.10.2025

13.10.2025

15.10.2025

15.10.2025

20.10.2025




28

29

30

dbynknuu. [TpomexyTku
3HAK TIOCTOSTHCTBA
YETHbIEC U HEYETHBIE
GyHKIIHH.
ITepuoauueckue
byakuun. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHU

MakcuMyMmBbl U
MUHUMYMBI YHKITUH.
Haubonsiiee u
HauMEHbIIIee 3HaYCHHE
(GYHKINU Ha TPOMEKYTKE

Jlunelinas, kBagpaTuIHaS
U ApOOHO-JTMHEHHAS

byHKIIUN

20.10.2025

22.10.2025

22.10.2025

31

DeMeHTapHOe
UCCIIEIOBaHUE U
HOCTPOEHHE TpapUKOB
9TUX QYHKUUH

05.11.2025

32

DeMeHTapHOe
UCCIIeIOBaHUE U
HOCTPOEHHE TpaprKOB
TUX QYHKUUH

05.11.2025

33

CrereHs C 1eIbIM
nokasarejieM. buHom
Hrrotona

08.11.2025

34

CrerneHs ¢ LETBIM
nokasareiieM. bunom
Hrrotona

08.11.2025




35

36

37

CrenenHast GyHKIHS C
HATYPaJIbHBIM H LEIBIM
nokasaresem. Eé
CBOWCTBA U TpaduK

KonTponbhas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk"
Apudmerndeckuii KOpeHb

HATYpaJIbHOM CTENEeHU U
€ro CBOMCTBA

10.11.2025

10.11.2025

12.11.2025

38

ApudmMeTHIecKuii KOpeHb
HaTypaJbHOM CTEIICHU U
€ro CBOMCTBA

12.11.2025

39

[IpeobpazoBanus
YUCJIIOBBIX BI)Ipa)KCHI/II\/JI,
COJICPIKAIINX CTETICHU H
KOpHU

17.11.2025

40

[IpeobpazoBanus
YUCIIOBBIX BI)Ipa)KeHI/II\/JI,
COJICpIKAIINX CTETICHHU H
KOpHU

17.11.2025

41

42

[TpeobpazoBanus
YUCIIOBBIX BI)Ipa)KeHI/II\/JI,
COJICPKAIIUX CTEIIEHU U
KOpHH
WpparnuonansHbie
ypaBHeHHsI. OCHOBHBIC
MCTOJbI pCUHICHUA

19.11.2025

19.11.2025




43

44

45

46

HUPPALMOHAIBHBIX
ypaBHEHU U

UppanuonanbHbie
ypaBHeHUsA. OCHOBHbIE
METO/bl PELICHUS
MPPALMOHATIBHBIX
ypaBHEHU U

UppanuonanbHbie
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEIICHUS
UPpaALMOHATIBHBIX
ypaBHEHUI

PaBHOCUIIBHBIE TEPEXO/IBI
B PELICHUU
UppalMOHAIBbHBIX
YpaBHEHUN

PaBHOCWIIBHBIE ITEPEX OB
B PEILICHUH
UPPALMOHAIBHBIX
YpaBHEHUU

24.11.2025

24.11.2025

26.11.2025

26.11.2025

47

PaBHOCWIIBHBIE ITEPEX OB
B PEIICHUH
UPPALMOHAIIBHBIX
YpaBHEHUN

01.12.2025

48

PaBHOCHIIBHBIE ITEPEX OB
B PEIICHUH
UPPALMOHAIIBHBIX
yYpaBHEHUU

01.12.2025




49

CgoiicTBa u rpaduK KOpHS
N-0il CTEMEHU KaK
GyHKIIMM 00paTHOM
CTEIEHU C HATypaIbHbIM
MoKa3zaTeJieM

03.12.2025

50

CgoiicTBa u rpaduK KOpHS
Nn-0il CTEMEHU KaK
GyHKIIUM 00paTHOM
CTEINEHU C HATypaIbHbIM
MoKazaTeyieM

03.12.2025

51

KonrpomnsHas padora:
"CpoiicTBa u rpadux
KOpHSI N-Oi CTENEHMU.
Hppanunonansusie
ypaBHeHUA"

08.12.2025

52

53

54

CreneHb ¢ paliMoOHaIbHBIM
OKa3aTeJIeM U eé
CBOWCTBA

CreneHs ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U eé
CBOMCTBA

CreneHs ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U eé
CBOMCTBA

08.12.2025

10.12.2025

10.12.2025

55

[ToxazarenbHast QyHKLINSA,
e€ cBolicTBa u rpaduk

15.12.2025

56

Hcnonb3oBanue rpaduka
GYHKINUA 15T pEeIIeHUS
ypaBHEHUH

15.12.2025




57

58

59

60

61

62

Hcnons3oBanue rpaduka
(byHKIMY A7 peIieHus
yYpaBHEHUI

IToxazaTennHBIE
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHUS
IMOKAa3aTeJIbHBIX
yYpaBHEHUI

[loka3aTenbHbie
ypaBHeHUsA. OCHOBHbIE
METO/Ibl PELICHUS
IIOKa3aTCJIbHBIX
ypaBHEHU I

[loka3aTenbHbie
ypaBHeHUsA. OCHOBHbIE
METO/Ibl PELICHUS
IIOKa3aTCJIbHBIX
ypaBHEHU U

KonTponbhas pabota:
"IToka3zarenbHas
¢bynkmus. [TokasarensHbie
ypaBHEeHUA"

Jlorapudm umcna.
CgoiicTa norapudma

17.12.2025

17.12.2025

22.12.2025

22.12.2025

24.12.2025

24.12.2025

63

Jlorapudm yucna.
CaoiicTBa norapugpma

29.12.2025

64

Jlorapudm umcna.
CaoiicTBa norapugpma

29.12.2025




65

66

Jecsatuanable u
HaATypaJIbHbIE Torapu(MbI

JecsaTuanable 1
HaTypaJbHbIE JIOTapU(PMBI

12.01.2025

12.01.2025

67

[IpeobpaszoBanue
BBIPAXKEHHUM, COJIEPHKALIUX
Jorapupmbl

14.01.2026

68

69

70

[IpeobpaszoBanue
BBIPAXKEHHUI, COJIEPHKALIIUX
J0TapupMbl
IIpeoGpazoBanue
BBIPQXECHH, COJIepIKaINX
J0rapupMbl
Jlorapudmmueckas
byHKk1Ms, €€ CBOMCTBA U

rpaduk

14.01.2026

19.01.2026

19.01.2026

71

Jlorapudpmuueckas
¢byHK1M, €€ cBOICTBa U

rpaduk

21.01.2026

72

73

74

Hcnonws3oBanue rpaduka
(GYHKIMM [T peIeHUs
ypaBHEHUU
Hcnonb3oBanue rpapuka
(GYHKIMY JUIs] peIIeHUs
ypaBHEHUU
Jlorapugmuueckue
ypaBHeHHUs. OCHOBHBIE
METO/IbI PEILIEHUS

21.01.2026

26.01.2026

26.01.2026




75

76

77

78

JorapupMUUEcKUX
ypaBHEHU U

Jlorapudpmudeckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI PeIICHUs
JgorapupMUUEecKux
ypaBHEHU U

Jlorapudpmuaeckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS
JOTapUPMHUUECKUX
ypaBHEHUI

PaBHOCUIIBHBIE TEPEXO/IBI
B PELICHUU
J0rapupMHUECKUX
YpaBHEHUN

PaBHOCWIIBHBIE ITEPEX OB
B PEIICHUH
J0rapupMHUECKUX
yYpaBHEHUU

28.01.2026

28.01.2026

02.02.2026

02.02.2026

79

KonTpomnbHnas padora:
"Jlorapudmuyeckast
byHKLHS.
Jlorapugmuueckue
ypaBHeHHUA"

04.02.2026

80

CuHyC, KOCHHYC, TAHT€HC
1 KOTAHT'€HC YHMCJIOBOIO
apryMeHTa

04.02.2026




81

82

83

Cunyc, KOCUHYC, TAHI'€HC
Y KOTaHI€HC YHCIOBOI0
aprymeHra

ApKCHHYC, apKKOCHHYC U
apKTaHI'€HC YUCIIOBOTO
apryMeHTa

ApKcuHyC, apKKOCUHYC U
ApKTaHI'€HC YUCIIOBOTO
apryMeHTa

09.02.2026

09.02.2026

11.02.2026

84

Tpuronomerpuueckas
OKPY’KHOCTb,
OIpezeIeHue
TPUTOHOMETPUUECKHUX
(byHKLUI YUCIOBOTO
aprymeHra

11.02.2026

85

86

Tpuronomerpuueckas
OKPYKHOCTB,
OIIpezieIICHUE
TPUTOHOMETPUUYECKUX
(bYHKLUH YUCIOBOTO
apryMeHTa

OcHoBHbIE
TPUTOHOMETPUUYECKHE

bopmyIbl

16.02.2026

16.02.2026

87

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopmyIbl

18.02.2026




88

89

90

OcHOBHbIE
TPUTOHOMETPUYECKHUE
bopmybl

OcHOBHbIE
TPUTOHOMETPHYECKHE
bopMyIBI
[IpeobpaszoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

18.02.2026

25.02.2026

25.02.2026

91

[IpeobpaszoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

28.02.2026

92

93

94

[IpeobpaszoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUIN

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

Pemenue

TPUTOHOMETPUYECKUX
yYpaBHEHUU

28.02.2026

02.03.2026

02.03.2026

95

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUNU

04.03.2026

96

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

04.03.2026




97

98

99

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUI

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHU M

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUN

11.03.2026

11.03.2026

14.03.2026

100

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU U

14.03.2026

101

KonTtponsHas pabora:
"TpuroHomeTpuyecKue
BBIPOKEHUS U
TPUTOHOMETPHUYECKHE
ypaBHeHUA"

16.03.2026

102

ITocnemoBaTembHOCTH,
CcocoO0bI 3aJaHUs
IOCJIEI0OBATEIILHOCTEH.
MeTtox MaTeMaTHUeCKOM
WHIYKIUU

16.03.2026

103

MoHOTOHHBIE B
OTpaHUYCHHBIC
MOCJIEOBATEIHLHOCTH.
Hcropus anannsa
OECKOHEYHO MaJIbIX

18.03.2026

104

Apudmernueckas
nporpeccust

18.03.2026




105

106

I'eomeTpuyeckas
nporpeccust
beckoneuno yObiBarorias

reoMeTpuyecKas
nporpeccust

23.03.2026

23.03.2026

107

Cymma 6eCKOHEYHO
yObIBaroIei
reOMETPUUYECKOMN
IPOrPeccuu

25.03.2026

108

JIunelHsIi 1
AKCIOHEHUIHAIBHBIN POCT.
Yucno e. Dopmyna
CJIOKHBIX MPOIIEHTOB

25.03.2026

109

JInHeHbIN 1
HKCIIOHEHIIMAJIBHBIN POCT.
Yucno e. Popmyna
CJIOKHBIX IPOLIEHTOB

06.04.2026

110

Wcnonr3oBanme
MPOTPECCUN IS PELLIEHUS
peanbm,lx 3a1a4
MIPUKJIATHOTO XapaKTepa

06.04.2026

111

112

KonTponbhas pabora:
"ITocnenoBaTeILHOCTH U
nporpeccun’

HemnpepbiBHbIE QyHKITUN U
HUX CBOICTBa

08.04.2026

08.04.2026




113

114

Touxka pa3pbiBa.
AcuMnToTH rpaduKoB
byHKIII

CgoiicTBa GHyHKIIHHA
HENPEPBIBHBIX HA OTPE3KE

13.04.2026

13.04.2026

115

CgoiicTBa (yHKIMH
HETPEPHIBHBIX HA OTPE3Ke

15.04.2026

116

117

Metox UHTEPBAIOB AJIst
pELICHUSI HEPABEHCTB

Metoa HHTEPBAJIOB JIsI
pEIICHUS HEPABEHCTB

15.04.2026

20.04.2026

118

Metox UHTEPBAIOB AJIst
pELICHUSI HEPABEHCTB

20.04.2026

119

120

121

ITpuMmeHeHne CBOMCTB
HETPEPHIBHBIX (HYHKIIUN
JUISl peleHus 3a1a4
IIpuMeHeHne CBOMCTB
HENpepbIBHBIX (QYHKIUN
JUIS pelleHus 3a1a4
IlepBas u BTOpas
NPOU3BOJIHBIE (PYHKLIUU

22.04.2026

22.04.2026

27.04.2026

122

Ornpenenenne,
T€OMETPUUYECKUN CMBICIT
MIPOU3BOAHOMN

27.04.2026

123

Onpenenenue,
buznyecKuit CMbICI
MIPOU3BOAHOMN

29.04.2026




124

125

VYpaBHeHue KacaTeIbHOU
K rpaduKy QyHKIHU
VYpaBHeHuUe KacaTeIbHOU
K rpaduKy QyHKIIMH

29.04.2026

04.05.2026

126

127

128

[IpounsBoaHbIe
AIIEMEHTAPHBIX (HYHKIIUHA
[IpousBognbIe
AIIEMEHTAPHBIX (HYHKIIUN

[TpousBoHAs CYMMBI,
MIPOM3BEICHHUS, YaCTHOTO
U KOMIO3UIHNH (pyHKINN

04.05.2026

06.05.2026

06.05.2026

129

[IpousBoHas cymmBl,
IIPOU3BENICHUS, YACTHOTO
Y KOMITO3UIIMU (QYyHKIMH

13.05.2026

130

131

132

[IponsBoHas cymMBl,
MIPOM3BEICHUS, YACTHOTO
Y KOMIO3UIMH (PYHKINN
KonrtpomnbHas padora:
"ITponsBogHas"
[ToBTOpenwue, 06001IeHNE,
cucTeMaTH3alys 3HaHUH:
"VpaBHenus"

13.05.2026

16.05.2026

16.05.2026

133

[ToBTOpenue, o6odIIEHNE,
CUCTEeMAaTH3aIHs 3HAHW:
"OyHkuun"

18.05.2026

134

Ntoroas KOHTpoOJIbHAS
pabota

18.05.2026




135 HToroBasi KOHTPOJIbHAS 1 1
pabora 20.05.2026
136 [ToBTOpEeHmE, 0600IICHNE, |
cucTeMaru3anus 3HaHuil 20.05.2026
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

136

11




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara

H3yYCHUSA

daxkTnueckas
aara

11A

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

IIpumeHeHue
MIPOU3BOIHOM K
UCCIIEIOBAHUIO (PYHKIIHIA
Ha MOHOTOHHOCTB B
3KCTPEMYMBI

04.09.2025

IIpumeHeHue
MPOU3BOIHOM K
UCCIIEIOBAHUIO (PYHKIIHIA
Ha MOHOTOHHOCTB B
3KCTPEMYMBI

04.09.2025

IIpumeHeHne
MPOU3BOIHOM K
UCCIIEIOBAaHUIO (PYHKITHI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

08.09.2025

IIpumeHeHne
MPOU3BOIHOM K
MCCIIEIOBAaHUIO (PYHKITHI
Ha MOHOTOHHOCTb U
HKCTPEMYMBI

08.09.2025

[IpumeHenne
MPOU3BOIHOM K
WCCIIEIOBAaHUIO (PYHKITHI

11.09.2025




10

11

Ha MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenue
MPOU3BOTHOM K
Hccaea0BaHuIO (DYHKITHI
Ha MOHOTOHHOCTB U
KCTPEMYMBI

Haxoxnenue
HauOOIBIIETO U
HauMEHBIIIETO 3HAYEHUS
HENpephIBHON (QYHKIIUU
Ha OTpe3Ke

Haxoxxnenue
HauOOIBIIETO U
HauMEHBIIETO 3HAUYEHUS
HENpepbhIBHON (QYHKITUU
Ha OTpe3Ke

Haxoxnenue
HanOOIBIIETO U
HauMEHBIIIETO 3HAYEHUS
HEMpephIBHON (YHKITUU
Ha OTpPEe3Ke

Haxoxnenue
HanOOJIBIIETO U
HaUMEHBIIIETO 3HAUYEHUS
HEMpPEepBIBHON (YHKITUU
Ha OTpe3Ke

Haxoxnenue
HanOOJIBLIETO U

11.09.2025

15.09.2025

15.09.2025

18.09.2025

18.09.2025

22.09.2025




12

13

14

15

16

HAaUMEHBIIIETO 3HAUCHUS
HETPEPbIBHON (PYHKIUU
Ha OTpe3Ke
Haxoxnenue
HauOOJIBIIErOo U
HAaUMEHBIIETO 3HAUCHUS
HENPEPbIBHON (QYHKIIUU
Ha OTpe3Ke
[Ipumenenne
MIPOU3BOTHOM IS
HAXO0XACHUS HAWITYYIlIero
pEIICHUS B IPUKIAIHBIX
3aauax

[Ipumenenne
MIPOU3BOJHOM 17151
HAax0KJICHUS HAWITy4lIero
peLIeHHS B MPUKIATHBIX
3a1auax

IIpumMeHeHue
MIPOU3BOJHOMN ISt
OIpElIEICHUS CKOPOCTH U
YCKOpEHHUS IIpolecca,
3aJlaHHOTO (popMyIIOi
WK rpaduKom
IIpumeHeHue
MPOU3BOIHOMN ISt
ONpEIEIEHUSI CKOPOCTH U
YCKOpEHHUS Ipolecca,

22.09.2025

25.09.2025

25.09.2025

29.09.2025

29.09.2025




17

3a7aHHOTO (POPMYIIOit
WK TpaduKoM

Kommnosumus hyHkmmii

02.10.2025

18

19

20

Komnozunus GyHkimit

Kommnosumus ¢hyHkmmii

I'eomerpuueckue oOpassl
ypaBHEHUH Ha
KOOP/AMHATHOH MJI0CKOCTU

02.10.2025

06.10.2025

06.10.2025

21

I'eomeTpuueckue o6passl
YpaBHEHUN Ha
KOOP/AMHATHOH MJI0CKOCTU

09.10.2025

22

KonTponbhas padora:
"UccnenoBanue GyHKIIHI
C TIOMOIIIBIO
MIPOU3BOTHOM"

09.10.2025

23

24

25

ITepBooOpazHas,
OCHOBHO€ CBOWCTBO
IepBOOOPaA3HBIX

ITepBooGpa3Hble
3JIEMEHTAPHBIX (QYHKIMH.
[IpaBuna HaxoXIEHUS
epBOOOPaA3HBIX

IlepBooOpa3Hbie
AIIEMEHTAPHBIX (QYHKITHH.

13.10.2025

13.10.2025

16.10.2025




26

[TpaBuia HaXOXKICHUS
I1EpBOOOPA3HBIX

Hurerpai.

['eomeTpuyeckuii CMbICT
MHTErpaia

16.10.2025

27

Brruncienue
ONPEACIEHHOTO
WHTerpaJia 1mo ¢popmyie
Herorona-JleiiOauna

20.10.2025

28

Brrunciaenue
OITPEIEIIEHHOTO
HHTETpaia mo Gopmyie
Herorona-JleiiOauna

20.10.2025

29

[IpumeHeHne nHTErpaa
JJIA HAXOXIACHUA
IJIOIIAaAEH MIIOCKUX

(uryp

23.10.2025

30

[IpumeHeHne nHTErpaia
IUTSL HAXOXKICHUS
00BEMOB reOMETPUUECKHUX
Tel

23.10.2025

31

32

[Ipumepsl perieHuit
nudepeHIaTbHBIX
YpaBHEHUU

[Ipumepsl perienni
g depeHInaTbHbIX
ypaBHEHUH

05.11.2025

05.11.2025




33

Marematuueckoe
MOJICJIUPOBAHNUE
peanbHBIX MPOLIECCOB C
MTOMOIIIBIO

g depeHInaTbHBIX
ypaBHEHU

09.11.2025

34

35

36

Konrponsnas padora:
"ITepBooOpaznas u
uHTerpan”

Tpuronomerpuieckue
(GyHKIIMHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuieckue
(GyHKIIMHU, UX CBOMCTBA U
rpaduku

09.11.2025

10.11.2025

10.11.2025

37

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduxu

13.11.2025

38

Tpuronomerpuueckue
(GyHKIIUMH, UX CBOMCTBA U
rpaduku

13.11.2025

39

40

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu

OT10op KOpHEi
TPUTOHOMETPHUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

17.11.2025

17.11.2025




41

OTt60p KOpHEH
TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

20.11.2025

42

OTt60p KOpHEH
TPUTOHOMETPUUECKUX
YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

20.11.2025

43

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

24.11.2025

44

45

46

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

24.11.2025

27.11.2025

27.11.2025

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

01.12.2025

48

KonTponbhas pabora:
"I'pacduxu

01.12.2025




49

50

TPUTOHOMETPUYECKHUX
GyHKIHH.
Tpuronomerpuueckue
HepaBeHCTBa"

OcHOBHBIE METOBI
pELIeHNs TOKa3aTeIbHbIX
HEPaBEHCTB

OcHOBHBIE METOZBI
pelLIeHNs TOKa3aTeIbHbIX
HEPABEHCTB

04.12.2025

04.12.2025

51

OCHOBHBIE METOJIBI
pEIICHUS MTOKa3aTeIbHBIX
HEPABCHCTB

08.12.2025

52

53

54

55

OCHOBHBIE METOJIBI
pEIICHUS TTOKa3aTeIbHBIX
HEPABCHCTB

OCHOBHBIE METOIBI
pelIeHus
J0rapuPMUUECKUX
HEPABCHCTB

OCHOBHBIE METOIBI
pelieHus
J0rapuPMUUECKUX
HEPABCHCTB

OCHOBHBIE METOIBI
pelieHus
JorapupMUIECKHX
HEPABCHCTB

08.12.2025

11.12.2025

11.12.2025

15.12.2025




56

57

58

59

60

OCHOBHBIE METOIBI
perenust
JorapupMUIECKIX
HEPaBEHCTB

OCHOBHBIE METOJIbI
peuieHus
HMPPALMOHAIIBHBIX
HEPaBEHCTB

OCHOBHBIE METO]IbI
peLeHus
HppaLMOHAJIBHBIX
HEpPABEHCTB

OCHOBHEBIE MCTOABI
PCUICHUA
HppalliOHAJIbHBIX
HCPABCHCTB

OCHOBHBIE METObI
pelieHus
UppalMOHATBHBIX
HEPaBEHCTB

15.12.2025

18.12.2025

18.12.2025

22.12.2025

22.12.2025

61

I'padnueckue metoabt
peleHus
UPPpalMOHAIBHBIX
ypaBHEHUH

25.12.2025

62

I'paduueckue meToap!
pelieHus
UppalMOHAIBHBIX
ypaBHEHUH

25.12.2025




63

64

65

I'padmueckue metoab
PCIICHUS MOKA3aTCIbHBIX
YpaBHEHUU

I'padmueckue metoabt
pelIeHUs TOKa3aTeIbHBIX
HEPaBEHCTB

I'padmueckue meToan
pelieHus
JorapupMUIECKUX
ypaBHEHUH

29.12.2025

29.12.2025

12.01.2025

66

I'padmueckue MmeToap!
pelIeHus
JorapupMHUUECKUX
HEPaBEHCTB

12.01.2025

67

I'padmueckue MmeToap!
perteHus
J0rapuPMUUECKUX
HEpPaBEHCTB

15.01.2026

68

I'paduueckue meToap
pelIeHns TOKa3aTeIbHbIX
1 J1orapu(pMUYECKUX
ypaBHEHUH

15.01.2026

69

I'paduueckue meToap!
pelIeHns OKa3aTelbHbIX
1 Jorapu(pMUYecKux
YpaBHEHUU

19.01.2026

70

I'padmueckue meToan!
perieHus oKa3aTeIbHBIX

19.01.2026




71

72

73

74

75

1 TorapuMUYECKUX
HEPaBEHCTB

I'padmueckue metoab
pelIeHUs TOKa3aTeIbHbIX
1 JorapupMUYEcKuX
HEPaBEHCTB

Konrponsnas pabora:
"HUppanuroHaibHEIE,
MoKa3areabHbIe U
norapuMuIecKue
HepaBeHCTBA"

KommnekcHeie uncia.
Anrebpanyeckast 1
TPUTOHOMETPHYECKAs
(dhopmbI 3anucu
KOMIIJIEKCHOTO YHUCIIa

KommnekcHeie uncia.
AnreOpanueckast 1
TPUTOHOMETPHUECKAS
(dhopMBbI 3aTTCH
KOMILIEKCHOTO YHCIIa

Apudmernueckue
OIIepaLnu C
KOMILJIEKCHBIMU YU CJIaMU

22.01.2026

22.01.2026

26.01.2026

26.01.2026

29.01.2026

76

Apudmernueckue
OIIEpaLIUH C
KOMIUIEKCHBIMU YHCIIaMHU

29.01.2026




77

78

79

N3obpakenune
KOMIUJIEKCHBIX YHCEJI HAa
KOOPJAMHATHOW INIOCKOCTH

N3obpaxenue
KOMIUIEKCHBIX YHCEN Ha
KOOPJIUHATHOMN TUIOCKOCTH
®opmyna Myaspa. Kopau
n-Oi CTEINEHU U3
KOMIUJIEKCHOTO YHUCIIa

02.02.2026

02.02.2026

05.02.2026

80

®opmyina Myaspa. Kopau
n-O¥l CTENEHU U3
KOMILIEKCHOTO YHCTia

05.02.2026

81

82

83

IIpumeHeHue
KOMIUIEKCHBIX YMCET JIIS
pemeHust GU3NYECKUX U
reOMETPHUECKUX 33]a4

KonTponpHas pabora:
"Komrmrekcubie uncia"

HatypanbHble u 1ienble
qucia

09.02.2026

09.02.2026

12.02.2026

84

85

86

HarypanbHble u niensie
qucia

IIpuMeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YHCEI
IIpuMeHeHne IpU3HAKOB
JEIMMOCTH LIEIIbIX YUCEI

12.02.2026

16.02.2026

16.02.2026




87

88

89

[IpumeHneHnue MpuU3HaKoOB

JCJIINMOCTH LCJIBIX YUCCII:
HOJI u HOK

[IpumeHeHue MpuU3HaAKOB
JEIMMOCTH LIEJIbIX YHCE:
HOJ u HOK

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIbIX YUCEIL:
OCTaTKH 10 MOZYJIIO

19.02.2026

19.02.2026

26.02.2026

90

[IpuMeHeHne npu3HaKoB
JECIIMMOCTH LIEJIBIX YUCEIL:
OCTaTKH 10 MOZIYJIIO

26.02.2026

91

[IpuMeHeHne npu3HaKoB
JICITUMOCTH IICIIBIX YHCEIT:
anroput™ EBximaa mis
pELIEHHUS 3a/1a4 B LIEJIbIX
YHUCIax

28.02.2026

92

93

94

KonTponsHas pabora:
"Teopus 1enbIx yucen"

Cucrema 1 COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBHUS

Cucrema 1 COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHUIIBHBIE CUCTEMBI
U CUCTEMBI-CIICCTBUS

28.02.2026

02.03.2026

02.03.2026




95

OCHOBHBIE METO/IbI
peicHusd CUCTEM U
COBOKYITHOCTEMN
panroHaIbHBIX
YpaBHEHUU

05.03.2026

96

OCHOBHBIE METOJIbI
pemicHusd CUCTEM U
COBOKYITHOCTEMN
HpPpPalMOHAIBLHBIX
YpaBHEHUU

05.03.2026

97

OCHOBHBIE METO]IbI
pemicHusd CUCTEM U
COBOKYITHOCTEM
II0Ka3aTCIIbHBIX
YpaBHEHUU

12.03.2026

98

OCHOBHBIE METO]IbI
pELIEHHS CUCTEM U
COBOKYITHOCTEM
MOKa3aTeJIbHbIX
YpaBHEHUU

12.03.2026

99

OCHOBHBIE METO/]IbI
pelieHust CUCTEM U
COBOKYITHOCTEM
Jorapu(PpMUUECKUX
YpaBHEHUU

14.03.2026

100

OCHOBHBIE METOBI
pEIICHUS CUCTEM H
COBOKYITHOCTEM

14.03.2026




101

JorapupMUIECKUX
YpaBHEHUU

[Ipumenenue cucrteM K
PELICHUIO
MaTeMaTHYeCKUX 3a7a4 U
3a/1a4 U3 pazIu4HbIX
olbacTeil HayKu U
pealbHOM KU3HH,
HWHTEPIIPETAIHS
MIOJIyYE€HHBIX PE3YyJIbTATOB

16.03.2026

102

[Ipumenenue cuctem K
PELIECHUIO
MaTeMaTHYECKUX 3a]a9 U
3a]1a4 U3 pa3Iu4HbIX
o0acTeil HayKu U
peabHOM JKU3HH,
HMHTEpPIpETAIHS
MOJTyYEHHBIX PE3yJIbTaTOB

16.03.2026

103

104

[IpuMeHeHne HepaBEHCTB
K pELIECHUIO
MaTeMaTHYECKUX 3a7a4d U
3a/1a4 U3 pa3JInYHbIX
obuacTeil HayKu U
peanbHON KU3HH,
WHTEpIpeTays
MTOJIyYEHHBIX PE3YJIBTATOB
KonrponsHas pabora:

"CucreMmsl
paroHaIbHbIX,

19.03.2026

19.03.2026




105

106

UppaloOHAIbHBIX
IIOKAa3aTCJIIbHBIX U
norapupMHUUECKUX
ypaBHEHHH"

PanmmonanbHbie
ypaBHEHUS C
rnapameTpamu
PanmmonanbHbie
HEpaBEHCTBA C
rnapameTpamMmu

23.03.2026

23.03.2026

107

PannonanbHbIE CUCTEMBI
C mapamMeTpamu

26.03.2026

108

109

110

HppaunonaibHbie
YpPaBHEHUS1, HEPABEHCTBA
C mapaMeTpaMmu
Uppanmonanbubie
CUCTEMBI C ITapaMeTpaMu
[TokazarenbHbIe

ypaBHEHHUs, HEpaBEeHCTBA
C rmapamMeTpamMu

26.03.2026

06.04.2026

06.04.2026

111

112

113

Tloka3zarenbHbBIE CUCTEMBI
C mapaMeTpaMu

Jlorapupmuueckue
ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

Jlorapudpmuueckue
CHCTEMBI C ITapaMeTpaMu

09.04.2026

09.04.2026

13.04.2026




114

115

116

Tpuronomerpuueckue
YpaBHEHHUSI C
napameTpamu

Tpuronomerpuyeckue
HEpaBEeHCTBA C
napameTpamu

Tpuronomerpuueckue
CHUCTEMBI C ITapaMeTpaMu

13.04.2026

16.04.2026

16.04.2026

117

[Toctpoenue u
HCCIIEIOBaHKE
MaTeMaTHYECKUX
MOJIENIEN PEaTbHBIX
CUTYaIUi C IOMOIIBIO
ypaBHEHUH C
napameTpamu

20.04.2026

118

119

[Toctpoenue u
UCCIICIOBAHHE
MaTEMaTHYECKHX
MOZEJIEH peabHBIX
CUTYaLUi C IIOMOIIBIO
CUCTEM YpaBHEHUH C
rapameTpamu

[Toctpoenue u
HCCIIE0BAHUE
MaTEMaTHYECKHX
MOZEJIEH pealbHBIX
CUTYyalllil C MOMOILBIO
CUCTEM ypaBHEHMH C
rapamMeTpamMmu

20.04.2026

23.04.2026




120

121

KonTpospHas padora:
"3anaum ¢ napamerpamu”
[ToBTOpEeHmE, 0600IIEHNE,

CUCTEeMAaTH3alusl 3HAaHU:
"VpaBuenus"

23.04.2026

27.04.2026

122

[ToBTOpeHue, 06001IEeHNE,
CHCTEMAaTH3aIHsI 3HAaHUM
"YpaBuenus"

27.04.2026

123

[ToBTOpeHue, 06001EeHNE,
CHCTEeMaTH3allus 3HAHUI:
"VpaBuenus. CucreMbl
ypaBHEHHH"

30.04.2026

124

125

126

[ToBTOpeHue, 06001IEeHNE,
CHCTEMAaTH3aINsI 3HAHUH:
"HepaBencrsa"

[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIUS 3HAHMIHA:
"HepaBencrsa"
[ToBTOpenue, 06061IeHNE,
CUCTEMATHU3AIUS 3HAHHM:
"Hepasencrsa"

30.04.2026

04.05.2026

04.05.2026

127

[ToBTOpenue, o600IIEHNE,
cucTeMaTu3alus 3HaHuH:
"IIponsBonHas u e€
IpuMeHeHue"

07.05.2026

128

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3als 3HaHuH:

07.05.2026




129

130

"IIpousBoaHas u e€
IpuMeHeHue"

[ToBTOpEeHmE, 0600IIEHNE,
CHUCTeMaTHU3aIysl 3HAHMI:
"I[IpousBoaHas u e€
npuMeHeHue"

[ToBTOpenue, 06001eHNE,
CUCTEeMAaTH3alusl 3HAaHU:
"UnTerpain u ero
npuMeHeHue"

14.05.2026

14.05.2026

131

[ToBTOpeHme, 06001IEHNE,
CHCTEMaTH3aINsI 3HAHUH:
"OyHKIMKn"

16.05.2026

132

133

134

[ToBTOpeHme, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAaHUH:
"OyHrIIn"

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3alus 3HaHui
"OyHrIIn"

HroroBast KOHTpONbHAs
pabota

16.05.2026

18.05.2026

18.05.2026

135

HrtoroBas KOHTpoOJIbHAS
paborta

21.05.2026

136

[ToBTOpenue, o6o0mEH e,
cUCTEMaTH3aInsI 3HaHUHN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10

21.05.2026







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
1 Yucna v BIYMCICHUS
11 OnepupoBaTh MOHATUSMM: pPalMOHAIBHOE M JEMCTBUTEIBHOE YMCIIO,
’ OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BemonHATe  apudmMeTnyeckue omepanuu  C  PAalUOHAIBHBIMH |
’ JeHCTBUTENIbHBIMU YU CIIaMU
13 BomonHATe  npuONMKEHHBIE — BBIYUCICHMS, UCHOJIb3ys  IpaBUia
’ OKpYIJIEHUS, J1eN1aTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BEIUMCIICHUH
OnepupoBaTh NMOHATUSIMU: CTENEHb C LIEJIBIM MOKa3aTesieM, CTaHJapTHas
14 ¢dopMa 3amucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpajlbHOW CTENEHU;
’ UCIOJIb30BaTh MOAXOAILYIO (GOpPMY 3amucu AEHCTBUTEIbHBIX YUCEN IS
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATHSIMM: CUHYC, KOCUHYC M TAHI'€HC IPOU3BOJIBHOIO
1.5 yIi1a; WCIOJIb30BaTh 3allMCh MPOU3BOJIBLHOTO YyIja 4Yepe3 oOpaTHbIC
TPUTOHOMETpHUYECKHE (PYHKIUN
2 YpaBHEHHS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palyoHaNbHOE, UppaloHaIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
29 BoinonuATe mpeoOpa3oBaHUsS TPUTOHOMETPUUECKHUX BBIPAXKEHUH U
' pemaTth TPUrOHOMETPUUECKHE YPaBHEHUS
BoImonHATe Mpeobpa3zoBaHus LENbIX, PAMOHANBHBIX U UPPallMOHATBHBIX
2.3 BBIp@XEHUI M pelaTh OCHOBHBIE THIIBI IIENbIX, PAlUOHAIBHBIX H
MpPPaLMOHATILHBIX YPaBHEHUI U HEPABEHCTB
24 [IpumeHATs ypaBHEHUS W HEpPABEHCTBA AJI PELICHHUsS MaTeMaTUYECKUX
’ 3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JacTei HAyKu U peabHOU )KU3HU
MopnenupoBaTh peajibHblE CHUTyallUM Ha SI3bIKE aireOpbl, COCTABISATH
2.5 BBIPAKEHMSI, YPABHEHUS, HEPABEHCTBA 110 YCIOBUIO 3aJ1a4M, UCCIEA0BATh
MOCTPOCHHbIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara ajareopsl
3 @OyHKIMH U TpaduKu




OnepupoBaTb MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3aiaHus (DYHKIUH,

3.1 00J1acTh OmMpeAeNeHuss M MHOXKECTBO 3HAaueHUW (QYHKIUH, Tpaduk
GyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUN
39 OnepupoBarTh MOHATHSAMH: YETHOCTh W HEUETHOCTh (YHKIUU, HYIU
' (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHI
3.4 Crpoutb W uuTarh Tpaduku IUHEHHOW (QYHKUUHM, KBaJpaTHUYHON
’ byHKIMY, cTeneHHON (QYHKIIUY C LIEJIbIM MToKa3aTesieM
Hcnonp3oBate rpaduku GyHKIMNA A7 HCCIEIOBaHUSA MPOIECCOB U
35 3aBUCHMOCTEH TP pEHICHUH 3a7ad U3 APYTrUX Y4eOHBIX NPEIMETOB H
’ peaslbHOM  JKM3HM, BBIpAXaTh (opMynamMu 3aBUCUMOCTH  MEXIY
BEJTMYMHAMU
4 Hauana marematnyeckoro aHnammsa
41 OnepupoBaTh MOHATHSIMHU: IOCIEIOBATEIBHOCTD, apUPMETHUYECKass |
' reoMeTpHuuecKas Mporpeccun
OnepupoBaTh NOHATHAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpUYecKas
4.2 mporpeccusi, CyMma OECKOHEUHO  yOBIBAIOIIEH TIeOMETPUUECKOU
IIPOrpeccuu
4.3 3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBare CBOMCTBA MOCIEIOBATENIBHOCTEW W MPOTPECCH A
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar [uid ONUCAHMS
5.2 peaTbHBIX MPOIIECCOB U SBJIICHUM, TIPU PEIICHUH 33]1a4 U3 JPYTHX yUeOHBIX
IPEeIMETOB
53 OnepupoBaThb  MOHATUSMH:  OINpEICIECHHE, TEOpeMa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon N
IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Uucna u BBIYUCIEHUS
OnepupoBaTh MOHATUSMH: HATypaJlbHOE, II€JI0€ YMCIIO; HMCMIOJIb30BaTh
1.1 MPU3HAKU JIETUMOCTH LEJbIX YHCEN, Pa3JIOKEHHE YHUCiIa Ha MPOCThIE
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh NOHIATHEM: CTENIEHB C PALIMOHAIBHBIM MOKa3aTeleM




1.3

OnepupoBaTh MOHATUSAMHU: JOTapupM YHCIa, JECATUIHbIE U HATypaJIbHbIC
sorapudMbl

2.1

YpaBHEHHMs U HEPABEHCTBA

[IpumeHsTh CBOICTBa CTeMEHU Ui MpeoOpa3oBaHUS BBIPAKEHUH,
OIepUpPOBaTh TOHATUSMU: TOKa3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUITBI [TOKA3aTEIbHBIX YPAaBHEHU U HEPABEHCTB

22

BomonHaTe npeoOpazoBaHUs BBIPAKEHHN, COIEPKAIIUX JIOTapu(MBI,
OIIepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxoauts pemenus npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHHUH U €€ PEIICHHUE;
UCIIOJB30BaTh  CUCTEMY JIMHEWHBIX  YPaBHEHHMHW Ul pEILICHHUS
IIPAKTUYECKUX 3a7a4

Haxomute  pemieHuss DOpOCTEHIIMX CHCTEM U COBOKYIIHOCTEM
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MopnenupoBaTh peajibHblE CUTyallUM Ha SI3bIKE aireOpbl, COCTAaBIISATH
BBIPQXCHUSI, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBI IO YCIIOBHUIO 3aJayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C MCTIOIB30BAHUEM alllapara ajareOpsl
OyHKIMH U TpaduKu

OnepupoBaTh MOHATHAMHU: TEpPUOAWYECKAas (DYHKIUSA, TPOMEKYTKU
MOHOTOHHOCTH (DYHKLIMH, TOYKH 3KCTpeMyMma (DyHKIWHU, HauOoIblIee U
HauMeHbIlIee 3Ha4eHHs] QYHKIMU Ha TPOMEXKYTKE; UCIOIB30BaTh UX AJIs
uccienoBanus QyHKINU, 3aJaHHOU rpaduKkoM

3.2

OnepupoBaTh NOHATHIMU: IpaUKH MOKA3aTEIBHOMN, TOTapuPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKUIMH; u300paxarb UX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh JJIsl PELLICHUS] yPAaBHEHUI U HEPABEHCTB

33

34

N306paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JIMHEHHBIX
YpaBHEHUH W UCHOJb30BaTh MX JUId PEIICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHU U

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HUCCIENOBAaHUS NPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX Y4€OHBIX AUCLUILIINH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HEMpPEphIBHAS  (PYHKIUA, MPOU3BOIHAS
(GYHKIIUMA, WMCHOJb30BaTh TEOMETPUUYECKUA ¢  (PU3HUECKHH CMBICI
MIPOU3BOAHON T PELICHUS 3a/1a4

Haxomute ITPOU3BOAHBIC 9JICMCHTApPHBIX (I)YHKI.[PIfI, BBIYUCIIATH
MMPOU3BOAHBIC CYMMEBI, IPOU3BCACHUS, HACTHOI'O (I)YHKL[I/If/’I

Hcnonp3oBaTh NpPOW3BOAHYIO JUIA  HMCCIENOBaHMA  (QYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPahuKOB




Hcnonn3oBarh MOPOU3BOJHYIO U HAXOXACHUSA HAWITYYIICTO PCIICHUSA B

44 MPUKIAIHBIX, B TOM YHCJE COIMAIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: TEPBOOOpa3Hasi ¥ HWHTETpal; MOHUMATh
’ reOMETPUYECKUH U (PU3MUECKHI CMBICIT HHTETpaja

46 Haxogute mnepBooOpa3Hble 3JEeMEHTapHbIX (QYHKUIUN, BBIYUCIATH
' uHTerpai no ¢popmyne Herorona — JleliOnua

47 Pemate npukianHbie 331241, B TOM YHCIIE COIMATBHO-D)KOHOMUYECKOTO U

(1)I/I3I/IIICCKOFO XapaxkTepa, Cp€acTBaM MaTEMaTHYCCKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Uucna 1 BBIYUCIICHUS
Panmonanbuple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTH,
OeCKOHEeuHble  MepUoJUuYecKue  apobu.  Apudmernyeckue  olnepauuud  C
1.1 | palMOHaJIBHBIMU YHCIIaMH, NPeoOpa3oBaHUs YMCIOBBIX BblpaskeHHH. [Ipumenenue
nIpo0ell U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3JIM4HbIX OTpaciei
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTEeNnbHBIE — yMcha.  PanuMoHanpHBlE W HMppALMOHANbHBIE  YHUCIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 | ugucna. Mcnonbs3zoBanue noaxoasiieid (GopMmbl 3allucu AEUCTBUTEIbHBIX YUCEN JUIS
peleHusl MPaKTUYECKUX 3a1a4 U IPEJCTaBICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypaJbHON creneHH. J[eHCTBHS ¢ apuMETHUECCKUMHU
' KOPHSIMHU HaTypajIbHON CTEIIEHU
15 CuHyC, KOCMHYC W TAaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
' apKTAaHT'€HC YMCIIOBOI'O apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
59 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIbI
)3 VYpaBHeHHne, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
HUHTEPBAJIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpPaBHEHUN U HEPAaBEHCTB
2.6 | Penienue TpUrOHOMETPUUYECKUX YPABHEHUM
57 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
39 Ob6nacTh ompeneneHuss U MHOXECTBO 3HaueHWd ¢yHkiuu. Hymu ¢yHknum.

[IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuronomeTrpruyeckasi OKpy>KHOCTb, OMPEICICHHE TPUTOHOMETPUUECKUX (YHKITUI
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3alaHus MOcCieqoBareabHOCTe. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas mporpeccuu. beckoHeuHo yObIBaromias
4p | TEOMETpHYECKas MPOrpECCHs. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKON
' nporpeccuu. Dopmyrna CIOXKHBIX MHPOLEHTOB. Vcmosb30BaHUE MPOTPECCUU IS
pelIeHus: pealibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHUKA
MHuoxecTBO, omnepanuu Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO arfapara Ui OIHUCAHUs pPEabHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, CoAepKAIIUX TOTapUPMBbI
5 [TpeoOpazoBanme BeIpaXEHUN, COIEPKAIINX CTETIEHU C PAIHOHATIBHBIM
' MoKa3areyeM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapumuueckue ypaBHEHUSI 1 HEPABEHCTBA
’6 Cucrembl JNHHEHHBIX ypaBHeHMU. PellleHne NpUKIAIHBIX 3a4ad C IMOMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a/1a4 U 33]1a4 U3 pa3IUYHbIX 00JacTel HAayK! U peallbHOM JKU3HU
3 OyHKIMU U TpaduKu




Oynkius. [lepuoanyeckne (yHkiuu. [TpomMeXyTkKM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl U1 MUHUMYMBbl ¢GyHKIUHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKUMHA Ui HCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUM 3a]ad U3 JPYTuX Y4eOHBIX
IIPEAMETOB U PEaIbHOM )KU3HU

4 Hauana marematnueckoro anaiansa

4.1 HenpepwiBable GhyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [TpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON

43 [IpousBonHble 3eMEHTapHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne npor3BOAHOM 1JIs1 HAXOXKACHHS HAUTyYLIEro peleHUs B IPUKIIAIHBIX

4.5 3ajlayax, AN ONpeAeNieHUus: CKOPOCTH TMpoliecca, 3aJaHHOro (opMynod wiu
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomeTpuueckuii u Gpu3nuecKuii CMbICI. BelunciaeHne nuTerpaia mo

dbopmyne HetoTona — JleitOnuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

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

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHbIE PpACCYKIACHUS MpU PpEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATH MOHATHSIMHU: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCaHUs PeaIbHBIX IPOLECCOB U SIBJICHUI U NPU pPELUICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepupoBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSAMH: HAaTypallbHOE YMCIO, LIEJI0€ YHCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJI0, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHaIbHBIX, JEHCTBUTENBHBIX UYHCEI; YMEHHE MHCIIOIb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNh U HauMeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHny 3ajad; 3HAKOMCTBO ¢
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-pallMOHATbHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas nporpeccusi, 6eCKOHEUHO
yObIBatolasi  reoMeTpudeckas  MpOrpeccus; yMEHHWe  3a7aBaTh
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apHU(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh IHNOHATUAMHU: pPAOVOHAIIBHBIC, WUPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMbI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATECMATUUYCCKHX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obnacreit HAayKHU U peaHBHOﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUU, MOHOTOHHOCTb
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJIHBIE AJIEMEHTApHbBIX (DYHKINMH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJS HCCIEIOBaHUS (YHKINH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHHWEM amlapara MaTeMaTH4YeCKOro
aHaIK3a; MPUMEHSTh NPOU3BOJAHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bU3MYEeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIUH, JUHEHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3y4eHHBIX (DYHKIUH, BBINOIHATH NMPE0oOpa3OBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB M
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKATh (POPMyJIaMU 3aBUCUMOCTH MEXITY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBApPOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh PpE3yJIbTaTOB; YMEHHME MOJAEIHPOBATH
peanbHbBIE CUTyallud Ha S3BIKE MAaTEMaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apumeTHieckoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, UHTEPIPETUPOBATH
nH(pOopMalIrIo, IPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBJICHU; TPEJCTABIIAThH
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHMarpaMM pacCeMBaHUs H JIMHEHHOMN

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEpOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pPacIlpeleliecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW  BEJNIMYHMHBI, (QYHKIUH paclpelesieHuss ¥ IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIB30BaTh CBOWCTBA M3YYCHHBIX pACIPENCICHUN JUIs
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUI; yYMEHHE TNPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHM, YUCIIO TEPEeCcTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKIACHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTart

VYMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYIPaHHBIA YToJl, TPEXIPaHHBIA YToJ, CKpEIIMBaIOLIMecs INpsSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY INPSAMBIMH, Yrojl MEXKIY HPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCIIOJIB30BATh IIPU
pellIeHnH 3a7ad U3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YUN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL UTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamnenenurne], Mpu3Ma, NUpaMmuaa, (urypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYyCa, IMIMHApA, O0BEM Kyoa,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWJIMHJpA,
NapajuleJbHbIE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicsi cepsl, IMIIMHAPA, KOHYCAa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
bopMyIUpoOBaTh ONpeAeNeHUs U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATh ICOMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(MHA, yroi, IUIOIIaAb, OOBEM, IUIOMIAh TOBEPXHOCTH), HCHOJIB3Ys
W3YYCHHBIC (OPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApaJIICNIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEICHHUE, YIOJI MEXKIY
BEKTOPaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeamMecToB

13

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
INOHHUMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH IMPUPOAHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTE€MaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerniyeckuil KOpeHb HaTypalbHOH creneHu. JeidcTBrs ¢ apupMeTHIeCKUMHU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHTE€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. Yétneie u Heu€THBIe QyHKUMU. [lepuoauueckue GpyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHuil ¢ynkiuu. Hymum QyHKImm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [MpousBoanas Gpynkuuu. [Ipor3BoaHbIE YIEMEHTAPHBIX (YHKIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoOxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopanHaTsl 1 BEKTOPBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anredpa U Hadajga MaTEeMaTHUYECKOTO aHallu3a, TeoMeTpusi. Anredpa
1 Hayajla MmaTemarndeckoro ananusa, 10 ximacce/ Komsarun FO.M., TkaueBa M.B.,
®enoposa H.E. u npyrue, AkunonepHoe ooiiectBo «M31aTenscTBO
«IIpocemenue»

Marematuka: anreOpa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUSL.
Anre6pa v HavaJla MaTeMaTHYecKoro ananusa, 11 kmace/ Komsirua FO.M..,
TkaueBa M.B., ®enopora H.E. u apyrue, AkiimonepHoe o0111ecTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOIANYECKHUE MATEPHUAJIbBI VI YUUTEJIA
Kypnan "Maremarunka B mkode"
Maremaruka. py: cauT Uil y4aluxcs U NpenoaaBaTeed MaTeMaTuKH

Kpatkwuii cnpaBoyHuK 110 anredpe

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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