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MHHOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «AnreOpa ¥ Hadajla MaTEMaTHMYECKOTO aHAIN3a» SBISAETCS
OJIHUM M3 Haubojee 3HAaYMMbIX B MNpPOrpaMMe CpeaHero oduiero oOpa3oBaHMS,
IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CleYMBaeT MHCTPYMEHTaJIbHYI0 0a3zy s
M3YyUCHHUsI BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroil CTOpOHBI, (hopMUpyeT
JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE 00YyYarolmuXcsl Ha YPOBHE, HEOOXOAUMOM
1UI OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHMSI, HUCTOPHH, CIOBECHOCTHU U JAPYTUX
TUCUMIUIMH. B paMkax maHHOrO y4deOHOro Kypca oOydaroliuecs OBJIaJeBalOT
YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM Hayku, KoTopas (OpMyJIHpyeT CBOH
JOCTH)KCHHSI B MaTeMaTH4eckor opme.

Y4eOHblil Kypc anreOpbl U Hayal MAaTeMaTH4YEeCKOrO aHaiM3a 3aKJIaJbIBAaeT
OCHOBY JJI YCIEIIHOTO OBJAJACHHUS 3aKOHAMU (U3MKH, XUMHH, OUOJIOTHUH,
MIOHWMAaHUsI OCHOBHBIX TCHJCHITNI pPa3BUTHS YKOHOMUKU U OOIECTBCHHON XKHU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalbHEHIIero oOpa3oBaHHs U B
MOBCEHEBHON XM3HHU. B TO ke Bpems OBNajeHHE aOCTPAKTHBIMHU M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTUYeCKOTo aHalu3a pa3BUBAET
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAaTh
YTBEPXKIIEHUSI C MTOMOIIBI0 HHAYKIIMU M PAcCYXIaTh JECTYKTHBHO, MUCIOIH30BATh
00001IeHNEe W KOHKpETH3aluio, a0CTparupoBaHUE U aHAJOTHIO, (OPMUpPYET
KpEaTUBHOE M KPUTUYECKOE MBIIIIICHUE.

B xome m3ydenmst yuebHOTO Kypca «Anredpa W Hadajga MaTeMaTHYeCKOTro
aHanmm3a» 00ydJarolluecsl MONY4aloT HOBBIM OMBIT pElleHUs MPHUKIAIHBIX 3a/ad,
CaMOCTOSATEIIFHOTO MOCTPOCHUS MaTEMaTHYECKHX MOJIENeH pealbHbIX CHUTYaIlUi,
MHTEPIIPETallMd  TMOJYYCHHBIX  pEHIeHWH,  3HAKOMSTCA C  IpUMepamu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B TIPHpOJE, HAyKe M HCKYCCTBE, C
BBIJTAIOLIUMUCS MAaTEMaTUYECKUMHU OTKPHITUSMH U UX aBTOPaMHU.

Y4eOHblii Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM MOTEHIIUAIOM,
KOTOPBIN peanm3yeTcs Kak 4dYepe3 Y4eOHBIH Marephai, CIOCOOCTBYIOIIHUNA
(OpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUs, TaKk M dYepe3 crneuuduky yueOHOU
NESITeNIbHOCTH, TpeOyrole MpOoAODKUTEIbHOM  KOHILIGHTpPAlMM  BHHUMAaHUS,
CaMOCTOATENFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a TIOJYYEHHBIH
pe3yIbTarT.

B ocHoBe Meroamku oOyueHus anreOpe MW HadajgaM MaTeMaTHYECKOTO
aHalM3a JeKUT ACSITETbHOCTHBIM MIPUHITUI 00YIeHUS.

B crpykrype yueOHOro kypca «AnreOpa M Haudajga MaTeMaTHUYE€CKOIO
aHaM3a» BBIIETICHBI CIEIYIONINE COAepKaTelIbHO-METOANYecKue TuHUM: «Yncna
U BeIYUCIEHU», «DyHKIMN 1 rpadukm», «YpaBHEHUs W HepaBeHCTBay, «Hauana
MaTeMaTHYecKoro aHanu3a», «MHokecTBa M  JOrMKa». Bce OCHOBHbIE



COZIEPKATEIbHO-METOAMUECKHAE JIMHUM U3YYaloTCd Ha TMPOTSXKEHUU JABYX JIeT
o0y4eHUs Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs, €CTECTBEHHO JOTMOJHSS
Apyr Apyra U MOCTENEHHO HAaChIIIAsCh HOBBIMU T€MaMHU U pasjenamu. J(aHHBIHI
y4eOHBI KypC SBISIETCS WHTErPATHUBHBIM, TIIOCKONBKY OOBEAMHSIET B cebe
COJiepaHNe HECKOJbKUX MaTeMaTHUYeCKUX NUCHUUIUIMH, TakUX Kak aiureopa,
TPUTOHOMETPHS, MAaTEMaTHUYECKU aHalIn3, TEOpUS MHOXKECTB, MaTeMaTHyecKas
aoruka u apyrue. Ilo mepe Toro kak oOydarouiuecs OBIJIAJIEBAIOT BcE Ooliee
IMIMPOKUM MaTeMaTUYECKUM aIlapaTroM, Y HUX MOCIEA0BaTeNbHO (HOpMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYl0 MOJelb pealbHOU
CUTYaIliH, MPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU W3YUYEHUU yueOHOro Kypca, IJis
peIIeHUs] CaMOCTOATENHFHO COPMYITUPOBAHHON MAaTeMaTUYECKOH 3a/1aduu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenbHo-MeToAUYeCKass JUHUS «YUucna U BBIYUCICHUSD) 3aBEpPIIACT
(dopMHUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI ICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYaTo Ha yPOBHE OCHOBHOI'0 001Iero oopazoBanusi. Ha ypoBHe cpennero o0uiero
oOpa3oBaHus oco0oe BHUMaHHE yAedseTcs  (HOPMHPOBAHHIO  HABHIKOB
pallMOHAIBHBIX BBIYMCICHUN, BKIIOYAIOIIMUX B Ce0s HCHOJIb30BAaHHUE PA3INYHBIX
dopM 3amucu YucCiIa, YMEHHE JeNaTh MPHUKUAKY, BBIIOTHATH NPUOTKEHHBIC
BBIUMCIICHUS, OLEHUBATh YHUCIIOBBIE BBIPAXKEHUsS, pabOTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMbIe OOYYalOIIUMCS MHOXKECTBAa HATYpPAIbHBIX, MEJbIX,
pallMOHAIBHBIX M JEHCTBUTENbHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KakIoM H3 O3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHBIE €My CHenupUYeCKUe 3aJadyd M OIepalyu: JeJCHHE HaIlleo,
ONEpUpPOBaHHE OCTATKAMM HA MHOXECTBE IIEJbIX YHCET, OCOOble CBOWCTBA
paIMOHAIBHBIX W MPPAMOHANBHBIX YHCeN, apuMETHIECKHUE ONEpallid, a TaKKe
W3BJICUCHHUE KOPHS HATypaJbHOM CTENEHW HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPACIIUPEHHUIO Kpyra HCIOIb3YEeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX TPUMEHEHUS ISl PEIICHUS Pa3IUYHBIX 3a71ad
dopMupyeTcsl mpeAcTaBleHUE O €AMHCTBE MaTEMaTUKU KaK HayKd U €€ poyd B
TIOCTPOCHUU MOJIENCH pealbHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 0000IIeHNEe |
KOHKPETHU3aIIHsL.

Jluaust «YpaBHEHHS M HEPABEHCTBA» pEAIM3YyeTCsl Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YPOBHE CpPEJHEro oO0IIero o0pa3oBaHUs, IMOCKOIbKY B KaKIOM
paznene IlporpaMmbl TPEeTyCMOTPEHO pEIICHWE COOTBETCTBYIOMIMX 3aaad. B
pe3yipTaTe OOy4aroulMecs OBJIAJACBAlOT PA3NIMYHBIMM METOJAaMU  pEIIeHUS
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEeNbHBIX, JOrapuMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHM, HEpaBEHCTB M CHCTEM, a TakXkKe 3ajad,
coJepxaiux mnapaMmerpsl. llomydeHHble yMEHHS LIMPOKO HCHOIB3YIOTCS MpU
UCCIIeIOBaHNN (YHKIIMI C TIOMOINBIO MPOM3BOAHOM, MPH PEIICHUN MPUKIIAIHBIX



3a/1a4 M 3a7a9 Ha HAXOXJICHHE HaOOJBIINX U HAUMEHBITUX 3HAYCHUH (DYHKITUH.
JlanHast coneprkarenbHas JIMHUS BKIIOYAeT B ce0sl Takxke (GOpMHpPOBAHUE YMEHHI
BBIMIOJHATH ~ pacu€Trhl 1o  (opmylaM, TMpeoOpa3oBaHUs  palMOHAIBHBIX,
HUPPALIMOHAIIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHHUH, a TAaKKE BBIPAXKECHUM,
COJIEpKaIIMX CTENeHu U Jjorapudmbel. braromaps u3ydeHHIo anredpandecKkoro
MaTepuaga  MOPOMCXOAUT  JajbHEWIIee  pa3BUTHE  ANTOPUTMHYECKOrO U
a0CTPAaKTHOT'O MBIIUICHUST O0Oydarouuxcs, (HOPMUPYIOTCS HAaBBIKU JEAYKTHUBHBIX
paccyknaeHuid, paboThl C  CHUMBOJBHBIMH  (OopMaMu,  TPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCMMOCTEH B BHUJE PAaBEHCTB M HEpPABEHCTB. AiredOpa
npenjaraetT d((EeKTUBHbIE WHCTPYMEHTHI IS PEHICHUS TMPAKTHYECKUX W
€CTECTBEHHO-HAYYHbIX 3a/1a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopepxatenpHo-MeToan4ueckass JuHUS «DyHKIMM uW Tpadukm» TECHO
NeperieTaeTcsl ¢ IPYrUMU JIMHUAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MTOCIEN0BATENBHOCTD U3YUEHUs MaTepuana. M3yuenue cTeneHHon,
MOKa3aTeNbHOM, JIorapu(MHUUECKOM U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKOB, UCHOJB30BaHUE (DYHKIMM JUIsl pEHICHHs 3ajJa4d U3 JAPYruX y4eOHBIX
MPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAK C MAaTeMaTHYECKUM aHAIM30M,
Tak U C PEIICHUEM YpaBHEHUW U HepaBeHCTB. [lpu sTom OosbIIOE BHUMAaHHE
ynensercss GOPMUPOBAHUIO YMEHHUS BhIpaXKaTh (GOpMYJIaMHU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIIECOBATh TMOJyYEHHBbIE (YHKIIMH, CTPOUTHh WX
rpadguku. MaTtepuan 3Toi coliepKaTeIbHOM JIMHUU HalleJeH Ha pa3BUTHE YMEHUI
YU HaBBIKOB, IO3BOJIAIONIUMX BBIPAXKATh 3aBUCUMOCTH MEXAYy BEJIUYMHAMHU B
pa3nuuHON (opMe: aHATMTHUYECKOW, Tpaduyueckor u cioBecHOi. Ero msyuenwue
CIOCOOCTBYET Pa3BUTHIO  AJITOPUTMHUYECKOTO  MBILIUICHHS, CHOCOOHOCTH K
0000IIEeHUIO 1 KOHKPETU3aIluH, UCIIOIb30BAHUIO aHAJIOTHIA.

ConepxkarenbHas nuHUsl «Hadana maTreMarMdeckoro aHain3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTh KPYr KaKk MareMaTU4YECKHX, TAK U MPUKIATHBIX 3aj]1ad,
JOCTYITHBIX OOYYAIOMIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpaduKu  CIOXKHBIX (YHKUIMMA, OMpenensiTh HMX HauOOoJbIINE W HAaUMEHbIINE
3HAYCHUS, BBIYUCIATH IUIOMAAU (GUTYp W OOBEMBI TEJN, HAXOAUTh CKOPOCTH W
yCcKOpeHusa TmpoleccoB. [laHHas copepikarenbHas JUHUSA OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOCHHSI MaTEMaTUYECKUX MOJEIEH pealbHbIX CHUTYalUH,
MO3BOJIACT HAXOAWTh HAWIydlllee peIIeHUEe B TMPUKIAJHBIX, B TOM YHCIE
COLIMAIbHO-3KOHOMUYECKHX, 3a/1auaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYE€CKOTO
aHajaM3a CHOCOOCTBYET pPa3BUTHUIO aOCTPakTHOTo, (HOPMaTbHO-JIOIMYECKOT0 U
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHI pPAaCliO3HABaTh MPOSBIICHUS
3aKOHOB MaTeMaTHK{ B HaykKe, TEXHHKE W MCKyccTBe. OOydaromniuecs: y3HAIT O



BBIIAIOIIMXCSA PE3YJIbTATax, IMOJIYYEHHBIX B XOAE pa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxkarenbHO-MeTOANYECKasd JIMHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOsl BJIEMEHThl TEOPUM MHOKECTB M MATEMaTH4YEeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHbBIE MPEICTABIEHUS POHU3BIBAIOT BECh KYpPC IIKOJBbHOW MaTEMATUKHU
U TIpeajaraloT HamOoJjee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIOMIMI BCE Pa3/eiibl
MaTEeMaTUKU M €€ NPUIIOKEHUM, OHHM CBSI3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxHO [aTh
BO3MOXXHOCTh 00y4YarolmeMycsi MOHMMaTh TEOPETHUKO-MHOKECTBEHHBIA S3BIK
COBPEMEHHOM MAaTEMAaTHKU U HMCHOJIb30BaTh €ro JJI BBIPAKEHUSI CBOMX MBICIIEH.
JIpyruM BaXHbIM NPU3HAKOM MAaTEMaTUKH KaK HayKd CIEAYyeT NPU3HATH
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBaHUW U CJI€IOBaHUE OMPEICIEHHBIM
IpaBWJIaM  IOCTPOEHUs  JOKA3aTeJbCTB.  3HAKOMCTBO C  3JEMEHTaMU
MaTEMaTUYECKONH JIOTUKH CHOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBIILICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOM PACCYXIEHHUS Ha OCHOBE JIOTHUECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOT'O MBIIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hauyajga MaTEeMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MATHYECKOI'O MOJEIMPOBAHUSA, KOTOpPHIE MPU3BaHbI
crocoOCcTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEIEH pealbHbIX
CUTYyallUi, KCCIENOBAHMS 3THUX MOJENEH C MOMOINIbIO amnmapara aireOpsl u
MaTeMaTU4YEeCKOro aHallh3a, WHTEPIPETAlUd MOJYYEHHBIX pe3yibTaToB. Takue
3aJlaHUA BIUIETEHBI B KAXKbIM U3 PAa3/e0oB POrpaMMBbl, MOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca LIMPOKO HMCIONB3YeTCs ISl PelleHus MPUKIAIHbIX 3ana4. [lpu
pEIICHUH  PEaTbHBIX  MPAKTUYECKUX  3a7ad  oOydJaromiuecss  pa3BUBAIOT
HAO0JIIOIATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIb30BaTh ~ AHAJIOTHIO, 0000marh W  KOHKPETH3UPOBATh  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIIEHUS MNPUKIAAHBIX 3a7a4
OpraHMu3yeTcs B MPOLECCe U3YUEHHS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTUYECKOIro aHAIN3a».

Ha wusyuyenue yuebHOro kypca «Asredpa W Hayajga MaTeMaTHYE€CKOIro
aHanm3a» otBoautcs 268 vacos: B 10 kimacce — 136 yacoB (4 yaca B Hezeno), B 11
kjacce — 132 yaca (4 yaca B HEJIETIO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Yucaa 1 BBIYMCICHUS

PaunonanbHbie yncna. OOBIKHOBEHHBIE W JI€CATUYHBIE APOOU, MPOLIEHTHI,
OeckoHEeUHble mepuoauueckue apoou. I[lpumenenue apoOel U TPOIEHTOB IS
pELICHUS PUKJIAAHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUN U PEATbHOU KU3HHU.

JlencTBuTeNbHbIE 4YMCNA. PalMoOHaIbHBIE W UPpalMOHAJIbHBIE YHCIA.
Apudmernueckue  omepaudd € JCUCTBUTENbHBIMH  yHcIaMH.  Moayib
JENUCTBUTENBHOIO Yncia U ero cBoicTBa. [IpuOnmkE€HHbIE BBIUMCICHUS, MpaBUiia
OKpPYTJIEHUs, IPUKUJIKA U OLIEHKA Pe3yIbTaTa BEIYUCICHNMN.

Crenenp ¢ uenbiM nokazareneMm. buHoM Herorona. Hcnonbs3oBanue
noaxojsien (popmel 3aMucu eUCTBUTEIbHBIX YHUCEN JUISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

ApudmMeTuyeckuii KOpeHb HaTypajJIbHOM CTETIEHU U €r0 CBOWCTBA.

CreneHp C paluoOHANIBHBIM II0KA3aTelieM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapudgm uyucma. CpoiictBa jorapudma. JleciTUUHBIE W HaTypaJbHBIC
aorapu@msi.

CHHYyC, KOCHHYC, TaHI€HC, KOTaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
ApPKKOCHHYC U APKTAHTE€HC YMCIOBOr0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnmectBa W TOXKAECTBEHHBbIE MpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIIBHBIE ypaBHEHUs W YpaBHEHMs-CIeICTBUA. HepaBeHCTBO,
pelIeHue HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LETbIX U IPOOHO-PALIMOHATIBHBIX YPAaBHEHUHN U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOM NEPEMEHHOMU. JleleHne MHOrousneHa Ha
MHOIOWJIEH C ocrarkoM. Teopema be3dy. MHoOrowieHel ¢  LEIbIMU
koapunuenramu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAKEHUH, COAEPIKALIUX CTENEHU U KOPHH.

WppaunonanbHbie YpaBHEHUS. OcHoBHBIE METO/BI peuieHus
VMPPALMOHAIBHBIX YPABHEHUM.

[loka3zarenbHble ypaBHEHHsA. OCHOBHBIE METOIbI PEIICHUS IOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeobpazoBaHue BbIPAKEHU, COEPKAIINUX JOTapU(PMBI.

Jlorapupmuyeckue ypaBHEHHUS. OcHoOBHbIE METO/IbI peleHus
norapupMUIECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHne TPUroHOMETPUIECKUX YPABHEHUM.



Pemienne cucrem JIMHEMHBIX ypaBHEHUMM. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHUU. OmnpenenuTens MaTpulbl 2X2, €ro TeOMETPUYECKHUUA CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUs, IPUMEHEHUE ONPEIEIUTEINS Ui PELICHHUS
CUCTEMBI JIMHEWHBIX YpaBHEHHM. PeleHne NpUKIAagHBIX 3aJad C HOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUM. lcciaenoBaHue MNOCTPOCHHOM MOAEIU C
MIOMOILBIO MaTPHUIL U ONPEAECTUTENEH.

ITocTpoeHre MaTeMAaTUYECKUX MOJIEJIEN PEarbHOW CUTYAllMd C IMTOMOIIBIO
YPaBHEHUW W HEPABEHCTB. [IprMeHEHME ypaBHEHUI U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/ady M 3aJad W3 Pa3IMYHbIX O0JacTell HayKd M peanbHOU
KU3ZHHU.

DyHKUMU U TPaPUKHU

OyHKIUs, crnocodbl 3amanus ¢GyHKIMUA. B3auMHO oOpaTHble (QYHKIIHUH.
Komnosumus Qynkumii. I'padux  ¢GyHKIHH. DJIeMEHTapHbE MNpeoOpa3oBaHUS
rpaguKoB QyHKITHH.

Obnactb ompeseneHuss U MHOXKECTBO 3HadeHUi ¢QyHkuuu. Hymu QyHkiumu.
[TpomexyTku 3HaKomoCTOSTHCTBA. UETHBIC M HeuéTHBIC QyHKIMU. [leprognyeckue
dbyukiuu. TlpoMexyTku MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl ¥ MUHHUMYMBI
dbynkuuu. Haubosnbliiiee 1 HaMeHblIllee 3HaYeHUs (YHKIIUA Ha TIPOMEXYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TMHEHHaAs (QYHKIMH. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TTOCTPOEHHUE UX IPapUKOB.

CrernienHas QyHKIMS ¢ HATYpaJIbHBIM U IIEJBbIM TOoKa3areneM. E€ cBoiicTBa u
rpajuk. CBoiicTBa M TpauK KOPHA N-OM CTENEHW Kak (YHKIMH OOpaTHOM
CTEIEHHU C HATYPAJIbHBIM ITOKa3aTEIEM.

[TokazarensHas u Jnorapudmuyeckas (YHKIIUHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKUUN U1l peIIEHUs] YPABHEHUM.

TpuroHoMerpuueckass OKPYXKHOCTb, OIPEAEIECHUE TPUTOHOMETPHUECKUX
(GYHKIMNA YUCIOBOTO apryMEHTa.

QOYHKIIUOHAJIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoLEcCaX U SBICHUSX.
I'paduxu peanbHBIX 3aBUCUMOCTEM.

Havana maTteMaTH4eCKOro aHajaus3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsS MOCIEIOBATEILHOCTENH. MeTon
MaTeMaTU4eCcKOon WH]TYKIIHAH. MOHOTOHHBIE u OrpaHUYECHHbIC
IIOCIIEA0BATEIBHOCTH. VICTOpUS BO3HHKHOBEHHMS MAaTEMaTHYECKOTO aHaln3a Kak
aHanM3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoneuyHo yoObiBaromas
reomeTpuueckas nporpeccus. CymMma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOMN
nporpeccuu. JIMHENHbINA U 3KCIOHEHIHAIBHBIN pOCT. Hncio e. DopMyra CI0XKHBIX
npoueHToB. Mcnonb30BaHUME NPOrpPECCHM I PEUIEHUS PEANbHBbIX 3a7ad
NPUKIIAJHOTO XapaKTepa.



HenpepeiBHbIE (GYHKIIMM W WX CBOMCTBA. TOYKM pa3ppiBa. ACHMITOTHI
rpajpuxoB (yHkiuii. CBoilcTBa (yHKUMU HENpPEpBIBHBIX Ha OTpe3ke. Meroa
MHTEPBAJIIOB JUI PELICHHS HEpaBeHCTB. lIprMeHEHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 1S pelieHus 3a1ay.

[lepBas u BTropas npousBojHble pyHKIMH. OnpeneneHue, reoMeTpUIeCcKuil u
(u3HYECKUil CMBICT IPOU3BOAHOMN. Y paBHEHUE KAacaTeNbHOU K rpaduKy QyHKIIHH.

[IpousBonHble  3nmeMeHTapHbIX  (yHkumil.  Ilpou3BogHas  cymMBI,
POU3BEAEHUS, YaCTHOTO U KOMIO3UIIMHN (PYHKLIUH.

MHoxecTBa U JIOTMKA

MHOX€eCTBO, Olepalny HaJ MHOXKECTBAMH W WX CBOMCTBA. Jluarpammsbl
Oinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOXKECTBEHHOIO — ammapara Ui
ONMCAHMS PEAIbHBIX IPOLIECCOB W SBJICHUW, IPU PEIICHMM 3a1a4 W3 JIpPYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOrO OOBEKTa, CIEACTBHUE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KVIACC

Yucnaa 1 BBIYMCICHUS

Hatypanbabie u uensie uncna. [I[puMeHeHHue MPU3HAKOB ACIUMOCTH IIENbIX
yucen, HauOonplui oOuui aenurens (namee — HOJl) u HammeHsbliee oOiee
kpatHoe (nanee — HOK), ocratkoB mo moaysto, anroputMma EBkiuaa uist pemeHus
3a/1a4 B IEJIBIX YHCIIAX.

KommnekcHbie uucna. AnreOpanyeckass W TPUTOHOMETpHUUECKash (POPMBI
3aMUCU KOMIUIEKCHOTO 4uciia. ApudmeTrhyeckue omnepanudu ¢ KOMIUIEKCHBIMHU
gucinamu. M300pakeHne KOMIUIEKCHBIX YHCeT Ha KOOPAWHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJISl PeIIeHUs (PU3NIECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrtema ¥ COBOKYIIHOCTh YpPaBHEHUHW U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUS. PaBHOCUIIbHBIC HEPABEHCTBRA.

OT6op  KOpHEHl  TPUTOHOMETPUYECKUX  YpaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTU. PerieHne TpuroHoMeTpuyeckux HEpaBeHCTB.

OcHOBHBIE METOJIBI pEUICHUS TOKAa3aTeIbHBIX U  JIOTapu(OMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIbl PEIICHHUS] CUCTEM U COBOKYIMHOCTEH pallMOHAIbHBIX,
UPPALMOHAIILHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPAaBHCHUH.

VYpaBHeHUS, HEPABEHCTBA U CUCTEMBI C MApaMETPaAMH.



IIpumMeneHne  ypaBHEHHMM, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad W3 pas3IMYHbBIX 00JIacTeld HayKM U peabHOU
KU3HH, HHTEPIPETALHNs TOITYYCHHBIX PE3YyJIbTaTOB.

DOyHKUUHU U rpaduKu

I'padux kommoszunmu GyHKumd. ['eomerpuueckue o0Opasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPJMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U TPAPUKH.

['padrueckne mMeTonmbl pelieHWs YpaBHEHHWM W HEpaBEHCTB. | paduueckue
METO/Ibl pEeLIEHUs 3a]1a4 C mapaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMA IS HMCCICIOBAHUS TMPOIECCOB U
3aBHUCHUMOCTEH, KOTOpPbIE BO3ZHUKAIOT MpPU PEHICHUM 337ad W3 JIPYruX y4eOHbIX
IPEAMETOB U PEATBHOM )KU3HH.

Havyasa MaTeMaTH4eCKOro aHaJIu3a

[IpumeHeHue Mpor3BOAHON K MCCIIEIOBaHUIO (YHKIMM HA MOHOTOHHOCTh U
3KcTpeMyMmbl.  HaxoxzaeHue  HauOonblIIEro W HAaUMEHBUIETO  3HAYEHUU
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHue NPOU3BOAHOW I HAXOXKACHUS HAWIY4YIIEro pEIICHUsS B
NPUKJIAJAHBIX 3a7a4ax, JUIsl OINpEAENICHHs CKOPOCTH W YCKOPEHHs Ipolecca,
3aJlaHHOTO (OPMYIIOM UK TPadhUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKIUH. [IpaBuna HaxoXAeHUs TEPBOOOPA3HBIX.

WuTerpai. ['eomeTpruueckuii CMBICII MHTETpaja. Brruncnenune
onpenenéHHoro uHTerpana mo ¢gopmyne Hetorona-JleiOnua.

[IpumeHeHne uHTErpaja s HAXOXKACHWS IUIOAAEH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHunanbHbBIX  ypaBHEHHH. MaremaTtnueckoe
MOJIETUPOBAHME PEANBHBIX MPOLECCOB € MOMOIIbI  JU(depeHIHATbHBIX
YPaBHCHUU.



[UDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIMT YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHUMA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOr0 BOCTIMTAHNS:

c(hOpMUPOBAHHOCTH T'PAXKAAHCKON MO3ULIUH 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4YJ€Ha  POCCHHMCKOro  oOlIecTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SIBICHHI,
MPOLIEYp TPaXTAHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMU B COOTBETCTBUM C HX
GYHKIMAMY ¥ HA3HAYCHHUEM;

2) NaTPUOTHUYECKOI 0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUMCKON T'PaXKJAHCKOW MICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSAILIEMY POCCHUHCKOM MaTeMaTHWKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSM POCCUMCKMX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTHYECKOM MIKOJbI,
UCIOJIb30BaHUE JTHX JOCTIKEHMM B JPYruX HayKaX, TEXHOJOTuAX, cdepax
SKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TMOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKh U JACSATEIbHOCTHIO YYEHOro, OCO3HAHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) 3cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsh 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajlay, PEeLICHUH, pacCyKICHHUI, BOCOPUUMYNBOCTD
K MAaTEMaTHUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nUecKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS TPUMEHSATh MAaTeMAaTHYECKUE 3HAHUS B
MHTepecax 3J0pOBOro U 6ezonacHoro oopasa )KMU3HU, OTBETCTBEHHOE OTHOLIECHHUE K
CBOEMY 3/I0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIbIXa, peryisipHas ¢pu3nueckas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JESTEIBHOCTHIO;

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTh K TpyLY, OCO3HAHHWE IIEHHOCTH TpPYyAOJI00us, HHTEpeC K
paznuyHbIM  chepam  TIpoeCcCUOHAILHOW  JIEITEIbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW H €€ TPHIOKECHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oyaymield mpodeccu W Ppeanu30BbIBaTH COOCTBEHHBIC >KM3HEHHBIC TLUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTP K  MaTeMaTH4ecKoMy  OOpa3oBaHHUIO U
caM0ooOpa30BaHUIO Ha MPOTSKEHUU BCEU MKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBIECHHOCTH;

7) 3KOJIOrM4€CKOro0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh ~ DKOJIOTHYECKOM  KYyJIbTYpbl, TOHWMAaHHWE BIUSHUSA
COLIMATbHO-9KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelibl, OCO3HAHME TII00AJIbHOIO XapaKTepa KOJIOTHYECKUX Mpo0JieM, OpUeHTAIUs
HAa TPUMCHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHs 3aaad B 00JacTH
OKpY>KaoIlel cpelibl, IUIAHUPOBAHUE TIOCTYMIKOB W OIICHKM WX BO3MOXHBIX
MOCJIEACTBUM JIJISI OKPYXKAIOLIEH CPEbI,

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©W  OOIIECTBEHHOW  TPAKTUKH, IMOHUMAaHUE
MaTEMaTUYECKONM HayKu Kak c@epbl YelOBEYECKOW JIeATeTbHOCTH, 3TAaIloB €&
pa3BUTUS M 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMHN, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKM W MaTeMaTU4YeCKOM KYJIbTYpOM KakK CpelCTBOM TIO3HaHUS MHpA,
TOTOBHOCTh OCYILECTBIISITh MPOCKTHYIO W MCCIEAOBATENbCKYIO AESATEIbHOCTh
WH]JIUBUYaJTLHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJbHbIE Y4eOHbIe JeHCTBUSA

ba3oBrbie 1oruyeckue JeHCTBUA:

BBISIBJISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWH MEXKAY TMOHATHUSAMH, (OPMYIUPOBATH
OIpe/ieJICHUs TIOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKALINH,
OCHOBAaHMsI /1151 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (OPMYIUPOBaTH W  NPeoOpa3oOBbIBATH  CYKICHUS:
YTBEPIUTEIBHBIE U OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUHUS
B (hakTax, MaHHBIX, HAOMIOJEHUSX M YTBEPKICHHSX, MpenaraTb KpUTEpUU IS
BBISIBJIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€IYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKJIIOUEHHUH 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTEeIbCTBA MAaTEMATUYECKUX YTBEPKICHUI
(IpsIMBbIE M OT TPOTUBHOTO), BHICTPAUBATh apTyMEHTAIINIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/ICHUS U BbIBOJIbI;

BbIOMpaTh crnoco0 penieHUst y4eOHOM 3aaadd  (CpaBHUBATH HECKOJIBKO
BAPHAHTOB  pEIIeHHWs, BbIOMpaTh Haubosiee MOAXOMANUHA ¢ y4€TOM
CaMOCTOSATENLHO BBIICIEHHBIX KPUTEPHUEB).



Ba3oBble nucciienoBarebCcKue 1eiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIUE  MPOTUBOpEYHE,  MPodIIEeMY,
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIMIO0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEA0BaAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTHUYeCcKOro 0ObEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBJICHUSIMU, TTPOIIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IEHNUI;

MPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIpollecca, a TakKe BBIIBUTaTh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCJIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpPMAIIMY, TaHHBIX, HEOOXOAMMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]auH;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHGOPMAIUIO PA3TUYHBIX BUIOB H
dbopM mpencTaBieHus;

CTPYKTYpUpOBaTh MH(MOpPMAIUIO, MPEACTaBIATh €€ B pa3iMuHbIX (opmax,
WUTIOCTPUPOBATH TpadudECKu;

OILICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOopMyJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBHA

OO0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeIAMH OOIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 0 XOAY pPELICHHUs 3aJayu,
KOMMEHTHPOBATh IIOJy4YEHHBIN pe3yJIbTaT;

B X0Jie¢ OOCYXKICHHsI 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOJieMbl, pelraeMoil 3aiadd, BbICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pELIEHUs, COIOCTABIAATh CBOM CYXKICHHUS C CYXICHUAMHU IPYTHX YYaCTHHUKOB
yanora, OOHapyXKMBaTh pa3jIMdyuMe M CXOACTBO TO3UIMH, B KOPPEKTHOU (opme
(GopMyIupOBaTH Pa3HOIJIACHS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 33a1a4d, DKCIIEPUMEHTA, UCCIEA0BAHNS,
POEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaTr BBICTYIJICHUS C Y4E€TOM 3ajad
pe3eHTAIlM U OCOOCHHOCTEN ayAUTOPHH.

PerynsiTuBHbIC YHHBeEpcaabHbIe Y4eOHbIE 1eliCTBUSA



Camoopranuszanus:

COCTaBJIATh IIJIaH, AJITOPUTM PELICHUS 3aJa4M, BIOUPATh CIIOCO0 PELICHHUS C
y4ETOM HMMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOI MH(OpMaLUU.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/JIEKT:

BJIQJIETh ~ HAaBbIKAMHM  TO3HABAaTEJIbHOM  pe(eKCMM Kak  OCO3HaHHUS
COBEPIIAEMBbIX JIEUCTBUM U MBICIUTENLHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJIETh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOM 3a/1a4H;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPU PELICHUU 3a]1ayH,
BHOCUTb KOPPEKTUBBI B JESTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, IAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YNbTATa II€JIU U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WJIM HEAOCTH)KEHUSI PE3YJIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHasl 1eATEIBHOCTD:

IIOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAMBHIYaJIbHON
pabOThl MpW peleHWH YYeOHbIX 3aJady, NOPUHUMATh Uellb COBMECTHOM
NESITEeIbHOCTH, TUIAHUPOBAaTh OPraHU3ALMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpolleCC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» M HHbBIE), BBIIOJHATH CBOIO YacTb pabOThl W
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMd KOMaH/bl, OLIEHHUBATH
KayecTBO CBOEro BKJa/Ja B OOLIMH MPOIYKT MO KPUTEPHUsIM, CPOPMYyTUpPOBAHHBIM
Y4aCTHUKaMU B3aUMOJIEHCTBHUS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kjacce oOyJaromuiics MOJYYHUT CIEIYIOIINAE
MIPEIMETHBIC PE3YJIbTAThl 0 OTACIBHBIM TeMaM paboyell mporpaMMbl yd4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yucia 1 BHIYUCIICHUS:

CBOOOJHO ONEPUPOBATH TOHATUSIMH: PAMOHAIBHOE YHUCIO0, OECKOHEUYHas
nepuojnudeckas JpoOb, TPOIEHTHI, HWPPAMOHATIHLHOE YHCIO, MHOXECTBA
palMoHaIbHBIX U IEUCTBUTEIBLHBIX YUCEN, MOYJIb AICUCTBUTEIHLHOTO YHUCIIA;

NPUMEHSATh JApoOM W TPOLEHTHI JUISl PEIICHUS TPUKIAJHBIX 3a7a4 U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U PEATbHOU KU3HU,

MPUMEHSATH TPUOTMKEHHBIC BRIUMCIICHHUS, TIPaBUjIa OKPYTJIEHUS, TPUKUIKY U
OLICHKY Pe3yJbTaTa BbIYMCICHUI;



CBOOOJHO OINEpPUPOBATH TMOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aIUCH JIEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS
IIPAKTUYECKUX 3aJ1a4 U IIPEACTaBICHUS TaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHUEM: aApUPMETUUECKUN KOPEHb HaTypaibHOU
CTEIICHH,;

CBOOOJHO OMEPUPOBATH MOHATUEM: CTENEHb C PALIMOHATIBLHBIM MOKA3aTENIEM;

CBOOOZIHO OMNEPUPOBATH MOHATUSAMHM: JIOTapu(pM 4YHCTa, AECATUYHBIE H
HaTypaJibHbIE JIOrapu(MBbl;

CBOOOJIHO ONEpUPOBaATh MOHATUSIMHU: CHUHYC, KOCUHYC, TAaHI'€HC, KOTAHTEHC
YUCJIOBOT'O apryMEHTA;

OIIEpUPOBATH MOHATUSAMU: APKCHHYC, APKKOCHHYC U apKTaHT€HC YUCIOBOIO
aprymeHra.

YpaBHeHUs1 M1 HEPABEHCTBA:

CBOOOJIHO ONEPHPOBATh MOHATHUAMM: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIC YPABHEHHMS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pa3IMyHble METOJbl PELIEHUS PalUOHATBHBIX M JIPOOHO-
palMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAIOB Ul pELICHUs
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHATHSIMHU: MHOTOWIEH OT OJHOW IEepEeMEHHOM,
MHOTOWIEH C UeNbIMU KO3(PUIIMEHTaMi, KOPHU MHOIOWIEHA, MPUMEHSTH
JIeJICHUE MHOTO4YIeHa Ha MHOT'O4YJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl PELLICHMS 3a]1a4;

CBOOOJTHO OMEPUPOBATh TMOHATHUSAMHU: CHCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpHlla, ONPENEIUTENh MaTpulbl 2 X 2 M €ro IEOMETPUYECKUI CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OINpENEHuTeNs 2 X 2 Juisl BBIYMCICHHS €ro 3HA4YeHUs,
IIPUMEHATh ONPENCIIUTENN [UIsl PEIICHUS CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJZIEIIMPOBATh pEabHbIE CUTYALMU C ITOMOIIBI0 CUCTEMBI JUHEHHBIX YPAaBHEHU,
UCCJIEIOBAaTh ITOCTPOCHHBIE MOJEINA C IIOMOIIBIO MAaTpULl U OIpEACIUTENEH,
MHTEPIPETUPOBATH MMOIYYECHHBIN PE3YJIbTAT;

UCIOJb30BaTh CBOMCTBA JEHCTBUM € KOpHAMHU JUIsl IIpeoOpa3oBaHMs
BBIPAKECHUM;

BBINOJIHATH IPE0OPA30BaHMsI UNCIOBBIX BBIPAXKEHUH, COEpKAIIUX CTEIIEHH C
palOHaIbHBIM [T0KA3aTEIIEM;

UCII0JIb30BaTh CBOICTBa jorapu@gmon IS npeoOpa3oBaHUs
norapupMUYECKUX BbIPAKEHUMH;

CBOOOZIHO OINEpPUPOBaTh MOHATHUSIMU: HpPpALMOHAIbHBIE, IMOKa3aTelbHbIE U
norapupMuUecKue ypaBHEHHs, HAXOAUTh UX PELICHHS C TIOMOIIBIO0 PAaBHOCUIIbHBIX
NIEPEXO0B UJIH OCYILECTBIISIS IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKHE (PopMyIbl Al mpeoOpa3zoBaHus
TPUTOHOMETPUIECKUX BBIPAKCHHUI,

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHSTh HeoOXoaumble  (OpPMYNBl Ui PEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDQKCHHUSA, YpaBHEHHs, HEPAaBEHCTBAa [0 YCIOBUIO 3a/aud, WCCIEI0BATh
IOCTPOEHHBIE MOJIETIH C UCIIOJIb30BaHUEM ammapaTa aareOpbl.

DyHKUUH U rpaPUKuU:

CBOOOJIHO OINEpUPOBATh MOHATUAMU: (PYHKLHMS, CIOCOOBI 3aMaHus (PyHKIUH,
B3aMMHO oOOpaTHble (YHKIIMH, KOMMO3UIUS (QYHKIUHA, Tpaduk QyHKIHH,
BBITIOJHSATH 3J€MEHTapHbIE MpeoOpa3zoBaHusi rpapuKoB G yHKIUNT;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: OOJACTh OMPEICICHUS U MHOXKECTBO
3HaYCHUN PYHKIMH, HYJIU (PYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OINEpPUPOBaTh TMOHATHSAMHU: UYETHbIE M HEYETHBIE (DYHKIUH,
nepuogndeckue QyHKIMHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIMM, HauOosblliee W HauMEHblIEe 3HAueHHE (YHKIUM Ha
MIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: CTENEHHas (QYHKLIMS C HATypajbHbIM U
[EeNbIM TIOKa3aTesieM, rpaduK CTEMeHHON (YHKIMU C HaTypajdbHBIM H IIEJIBIM
nmokasaresyieM, rpauK KOpHS Nh-0il cTeneHu Kak (YHKIMU OOpPaTHOW CTENEeHU C
HaTypaJbHBIM TTOKa3aTeIeM;

ONEpUPOBATh TOHATUSMHU: JMHEHHAs, KBaJpaTHUHas WU JIPOOHO-TMHEWHas
(YHKIIMH, BBIIOTHATH 3JIEMEHTAPHOE UCCIIEOBAHUE U TTOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OMEpUPOBATh MOHATUSIMU: TOKa3aTeJdbHas U JorapudMuyeckas
(GyHKIMH, UX CBOWCTBA M TpadUKH, HUCIOJIB30BaTh WX TpauKd JUid pelieHus
YpPaBHCHUU;

CBOOOZIHO OINEpUpPOBaTh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
orpeieJIeHHe TPUTOHOMETPUYECKUX (PYHKIIMI YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpapuku (QyHKUMA JUIsi  UCCIEAOBAaHUS IPOLECCOB U
3aBUCHMOCTEW MpPU PEIICHUHU 3a7ad U3 APYrUX y4eOHBIX MPEIMETOB U peallbHOM
KU3HU, BbIpakaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY BEIUYNHAMU;

Havana matemaTu4eckoro aHajimusa:

CBOOOTHO OTIEPUPOBATH MOHATHUSAMU: apuMeThyeckas U TeOMETpUUecKas
nporpeccus, 6ECKOHEYHO yObIBaroIas reOMeTpuyYecKasi Mporpeccus, TMHEHHBIA U
AKCIIOHEHIIMATIBHBIA POCT, (pOPMYJia CIOXKHBIX MPOILIEHTOB, UMETh MPEACTABICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM MJIsl PELICHHUS peajbHBIX 3a7ad MPHUKIaJIHOTO
XapaKkTepa;



CBOOOJTHO ONEPHPOBATHh MOHATUSIMHU: TOCIE0BATEIHLHOCTD, CIIOCOOBI 3aJaHuUs
IIOCJIEI0OBATENBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IIOCIENOBATENBHOCTH,
INOHMMAaTh OCHOBBI 3apOXKJIECHHMS MAaT€MaTHYECKOro AaHAM3a KakK aHalaMusa
OCCKOHEUHO MAJIBIX;

CBOOOJHO OMNEpUPOBATH MOHATHSMHU: HENpepbIBHbIE (YHKIUHU, TOUKH
pa3psiBa rpadyka GyHKIMU, aCUMIITOTHI Ipaduka GyHKINH;

CBOOOZHO ONEpPUPOBATH MOHATHEM: (YHKIUS, HEMpepbIBHAs Ha OTpPE3KeE,
NPUMEHATh CBOMCTBA HENMPEPBIBHBIX (DYHKIMNA [T pelIeHus 3ajay;

CBOOOZIHO ONEpUpPOBATH TMOHATUAMM: TIEpBasi M BTOpas MPOU3BOAHBIC
dbyHKIIMU, KacaTenbHas K rpaduKy QyHKINY;

BBIYMCIIATH ITPOU3BOJHBIE CYMMBI, IIPOM3BENCHMS, YACTHOTO U KOMIIO3HIIMU
IBYX (PYHKLMM, 3HaTh IPOU3BOAHBIE 3JIEMEHTAPHBIX ()YHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUA U (PU3UUYECKHIl CMBICT MPOU3BOJHOWU IS
peLIeHHs 3aaa4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBATH  IOHATHUSIMU:  MHOMKECTBO,  ONEpalMi  HaJ
MHO>KECTBAMU;

HCIIOJb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIis1 ONUCAHUS pealbHbIX
IPOIIECCOB U SIBJICHUM, IPU PELLICHUU 3a7a4 U3 JPYTUX y4eOHbIX IPEIMETOB;

CBOOOZIHO OMNEPHUPOBATH MOHATUSIMH: OIpEAENIEHUuE, Teopema, ypaBHEHHUE-
CJICZICTBHE, CBOMCTBO MaTEMaTUYECKOI0 O0BEKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIE
YPaBHEHHS U1 HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydaromuiicss TOJYYHUT CIEIYIOIINE
OpeIMETHBIE Pe3yibTaThl 1O OTACJIBbHBIM TeMaM paboueil MmporpaMMbl yueOHOTro
Kypca «Anredpa v Hauajga MaTeMaTHYECKOr0 aHAIIN3ay:

Yucsia ¥ BBIYUCTICHUA:

CBOOOJHO OINEpPUPOBATH IOHATUSMU: HATypalbHOE U LIEJI0€ YHUCIIO,
MHO>KECTBA HAaTypajbHBIX M LEJBIX YHUCEI, UCIOJIb30BaTh MPU3HAKHU JEIUMOCTH
uensix yucen, HOJ[ u HOK HarypaibHbIX yncen Ui pelieHus 3aaa4d, IpUMEHSITh
anroput™ EBxnmna;

CBOOOZHO ONEPUPOBaTH MOHSITHEM OCTAaTKa MO MOAYJI0, 3alHChIBAThH
HaTypaJbHbIC YMCIA B PA3JINYHBIX ITO3ULHMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OIEPUPOBATh MOHATHSMHU: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIA B alreOpandeckorl u
TPUTOHOMETPUYECKONH (opMe, BBIIOIHIATh apu(PMETHUECKUE ONEepaluy ¢ HUMU U
M300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:



CBOOOJTHO OIEPUPOBATH MOHATHUSMHU: HpPpAllMOHABHBIC, TOKa3aTeNbHbIE U
jgorapu(pMUUYEeCKue HEpaBEHCTBA, HAXOAWThb WX pEHIeHUs C  [OMOMIbIO
PaBHOCWIBHBIX MIEPEXOJIOB;

OCYIIECTBJIATh OTOOpP KOpHEW TMpU pEUIEHUHd TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OIEpUPOBATh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOXonumble  (OpMynbl Ui  pPEHIeHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHIATHUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH pPalMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3aTEIbHbBIX U
J0rapu(pMUUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarb panyoHaJbHEIE, VppaLMOHAJIBHBIE, IIOKa3aTEeJIbHBIE,
JAorapupMUYECKUe U  TPUTOHOMETPUYECKUE YpPaBHEHMsI U  HEPaBEHCTBA,
cozepKalme MOAYJIHA U IapaMeTPhL;

IPUMEHATH rpaUuuecKue METOMbI JIUIsl pElICHUs] YPaBHEHUM U HEPABEHCTB, a
TaK)Ke 33J1a4 C apaMeTpamu;

MOJICIMPOBAaTh pEaJbHbIE CUTYyallUM Ha S3bIKE aiureOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHMIO 3aJa4H,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJENIH C MCIOJIb30BAHUEM ammaparta ajireopsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTar.

DyHKIUU U TpaPuUKH:

CTpOUTh TpaduKH KOMMO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOIO
UCCIICZIOBAHUSA U CBOMCTB KOMITO3UIMH IBYX (DYHKIIUH;

CTPOMTh TE€OMETpUYecKMe 00pa3bl ypaBHEHUH W  HEPABEHCTB Ha
KOOPAMHATHOM TIJIOCKOCTH;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: TpaUKU  TPUTOHOMETPUUYECKUX
b yHKIIM;

OPUMEHATh (YHKIIUU i1 MOJICIMPOBAHUA U HCCICIOBaHHS pealbHBIX
IIPOLIECCOB.

Havasia MaTeMaTH4eCKOro aHAJIM3A:

UCIOJIb30BaTh MPOU3BOJHYIO I UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaHOOJbIlIEe U HAUMEHbIIIEE 3HaYeHN (QYHKLIIMH HEMPEPHIBHOW Ha
OTpEe3Ke;

WCIIOb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIy4dIIEro pEeuieHus B
OPUKJIAIHBIX, B TOM YHCIE COLMAJIBHO-3KOHOMUYECKHX, 3ajadax, Ui
OIpeNeIeHUs] CKOPOCTM W YCKOpEHHs Ipoliecca, 3aJaHHoro (opMynol wim
rpaduxom;



CBOOOJHO  OMEpPUPOBATH TMOHATHUSMHU: TEpPBOOOpa3Has, OMpeIeIEHHBIHI
MHTErpajl, HAXOIWUThb IEpPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKUUIA M BBIYUCIATH
uHTerpan no ¢popmysne Hetorona-JleitOnuiia;

HaXOJUTh TUIOUIAIH IUIOCKUX PUTYP U OOBEMBI TEJ C MOMOIIbIO HHTErpaa;

MMEThb IIPEACTABICHUE O MAaTEMATHUYECKOM MOJEIMPOBAHUU Ha INPUMEPE
cocTaBlieHUs TU(PPepeHInaTbHBIX YPAaBHEHU;

pemars NpUKIAAHBIE 3aJa4H, B TOM YHUCJIE COLUAIBHO-YKOHOMHUYECKOIO M
¢u3nyeckoro xapakrepa, CpeiCTBaMi MaTeMaTHUYECKOr0 aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie |~ Ipaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
| MHorounensl. PanimonaibHble ypaBHEHUS U 4 |
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ > |
LIEJIBIM T10Ka3aTesIeM
3 ApudMeTHYeCKHii KOPEHb N-Ol CTETICHH. 15
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHbie 10 |
ypaBHEHUS
5 Jlorapudmuyeckas HyHKIHSL. 13
Jlorapudmudeckre ypaBHEHHUS
6 TpuroHomerpuyeckre BolpaxeHus 1 ” |
YpaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10
HenpepeiBabie pynkuuu. [IpoussoaHas 20 1
9 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 0




11 KVIACC

Konu4yecrBo 1yacos DJIEKTPOHHBIE
No HaunMmeHoBaHue pa3ieioB U TeM (uudpossbie)
n/n NPOrpaMMbl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypesi
: UccnenoBanmne QyHKIUH € TOMOIIBIO 2 1
IIPOU3BOAHON
2 [lepBooOpa3Has 1 UHTETpaj 12 1
3 I'padpuku TpUroHOMETPUUECKUX (YHKLUH. 14
Tpuronomerpuueckue HepaBeHCTBA
4 WppanmonanbHble, IOKa3aTeIbHbIE U 24 |
aorapu(MuyecKre HepaBeH CcTBa
KommiekcHble uncia 10
HatypaneHble U nensle yncia 10
Cucrembl pallMOHAJIBHBIX, UPPALIMOHAIbHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3aauyu ¢ napaMeTpaMu 16
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUS 12 |
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 132 5 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne Mara uu(ppoBbIE
Tema ypoka Konrtpoabnbie | IlpakTudeckue
n/n Bceero H3Y4YCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
| MHoecTBO, Onepalny HaJl MHOKECTBAMHU |
M UX CBOMCTBaA 02.09.2025
2 narpamMmsl Diiepa-Benna 1
Hluarp P 03.09.2025
[IpuMeHeHu e TeOPETUKO-MHOKECTBEHHOT O
3 1
anmnapara JJisl pelieHus 3a1a4 04.09.2025
Pammonansusie yncia. OOBIKHOBEHHEIE U
4 JIECATUYHBIE IPOOHU, MTPOLICHTEHI, 1
pobH, TP 05.09.2025
OECKOHEUHBIE TIEPUOUIECKUE TPOOH
Paumonansubie unciia. OOBIKHOBEHHBIE U
5 JIECATUYHBIE JPOOH, ITPOLICHTHI, 1
poOI, TP 09.09.2025
OeCKOHEUHbIE TEPUOUYECKUE IPOOH
[Tpumenenue apodei u MPOIEeHTOB IS
6 1
pellleHus MPUKIIAIHBIX 3a/1a4 10.09.2025
7 Bxonnas koHTpoJIbHAA padoTa 1 1
A P P 11.09.2025
JlelicTBUTENbHBIE YKciia. PaliioHaIbHEIE U
8 1
HppalMoHabHbIC YUCIa 12.09.2025
9 ApudmeTrueckue oneparuu ¢ |
JNEUCTBUTEILHBIMHA YHCIIaMU 16.09.2025
10 Monynb 1eCTBUTEIBHOTO YUCHA U €r0 1




CBOMCTBA

17.09.2025

11

[TpuOmmKEHHBIC BBIYUCICHUS, TIPABUIIA
OKpYTJICHHUS], TPUKHUJIKA U OI[€HKa
pe3yJibTaTa BEIYUCICHUN

18.09.2025

12

OCHOBHBIE METOABI PELIECHUS LIENBIX U
JIpOOHO-PAaLlMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

19.09.2025

13

OCHOBHBIE METO/IbI PEIICHUS [ETIBIX U
JIpOoOHO-pallMOHANIBHBIX YPaBHEHHUH U
HEPaBEHCTB

23.09.2025

14

OCHOBHBIE METO/IbI PELICHUS LIETbIX U
JIpOoOHO-pallOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB

24.09.2025

15

MHoro4seHsl OT OJHOW MEPEMEHHOM .
Jlenenue MHOr o4YjJeHa Ha MHOT'O4JI€H C
octatkoM. Teopema besy

25.09.2025

16

MHOTO4JICHBI C IENBIMU KOd (D PUITUESHTaAMHU.

Teopema Buera

26.09.2025

17

Pemenune cuctem TMHENHBIX YPaBHEHUI

30.09.2025

18

Pemenue cucrem JIMHEHMHBIX ypaBHEHHUU

01.10.2025

19

Marpuna cucTeMbl JUHEWHBIX YPAaBHEHUN.
OnpenenuTesib MaTpUILIbl 2X2, €ro
FeOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHMCIIEHUE €r0 3Ha4UEeHUS

02.10.2025

20

Onpenenurens MaTpULBL 2X2, €ro
reOMETPUYECKUN CMBICI U CBOMCTBA;

03.10.2025




BBIYHCJICHUC €I'0 3HAYCHUA

[IpuMeHnenue onpenenuTens 1 peleHus

21
CHUCTEMBI JIMHEWHBIX YPaBHEHUI 07.10.2025
Pemenne npukiagHeIX 3a7a4 ¢ MOMOIIBIO
22 . .
CHUCTEMBI JINHEUHBIX YPaBHEHUI 08.10.2025
Perienre mpukiIagHbIX 3a7a4 C OMOIIBIO
23 . .
CHUCTEMBI JIMHEWHBIX YPaBHEHUI 09.10.2025
24 PanmoHanbHble ypaBHEHUS U HEPAaBEHCTBA.
Cucrembl TMHEHHBIX ypaBHEHUN 10.10.2025
@OyHK1MA, C1OcoObI 3a1aHus QYHKIUH.
25 B 0 .
3alMHO OOpaTHBIE Q)EIHKLU/II/I 14.10.2025
Kommnoszunus pyHkumii
26 I'padux pyHKIIMU. DIeMeHTapHbIE
npeoOpazoBaHus rpaukoB GyHKIUI 15.10.2025
OO6nacTh onpeaeaeHus U MHOXKECTBO
27 i .H .
3HaueHni pyHkuu. Hymn ¢yHkunn 16.10.2025
ITpomexxyTKH 3HaK MOCTOSIHCTBA
YétHbple 1 HeUETHBIC (DYHKITHH.
28 IT T
epuonudeckue pyHkiuu. [IpomMmexyTku 17.10.2025
MOHOTOHHOCTH (pyHKLHU
MaxkcuMyMbl U MUHUMYMBbI (DYHKIIUH.
2 Hau6
9 an0OoInpllIee ¥ HAMMEHbLIEE 3HAUCHN E 21.10.2025
(GYHKIIMHM HA TPOMEXYTKE
30 Jlunelinas, kBajpaTuyHas U JpoOHO-
nuHelHas GyHKUuu 22.10.2025
31 DneMeHTapHOe UCCIIEA0BAHUE U
MOCTPOEHUE TPAPUKOB ITUX (DYHKIIHIA 23.10.2025
32 KonrtponeHas pabora 3a 1 uetBepTh




24.10.2025

CrerneHsb ¢ LeJIBIM MOKa3aTeneM. bunom

33 HrroTtona 05.11.2025
34 CreneHb ¢ 1eNbIM NOKa3aTeneM. buaoM

Hprorona 06.11.2025

CrenenHas pyHKIHS ¢ HATYPaJbHBIM U
35 11“1;;1(11:1;\4Kr101<a3aTeneM. Eé cBoiicTtBa n 07.11.2025
36 Crenennas ¢pyukuus. E€ cBoiicTa u

rpaduk 11.11.2025

37 ApudmeTrnueckuil KOpeHb HATypaIbHOM

CTEIEHU U ero CBOMCTBA 12.11.2025
13 ApudmeTrueckuil KOpeHb HaTypaIbHOI

CTETIeHU U ero CBOWCTBa 13.11.2025
39 [TpeoGpa3oBaHMs Y CIOBBIX BBIPaKECHUI,

coiepkKallliX CTENEHU U KOPHU 14.11.2025
40 [TpeoOpazoBaHuUs YK CIOBBIX BHIPAKEHUH,

COoIEpXkaIllUX CTEMEHU U KOPHU 18.11.2025
41 [TpeoGpa3oBaHMs YHCIOBBIX BBIPaKECHUH,

COAEpXKAIINX CTENEHU U KOPHU 19.11.2025

WppaunoHanbHble ypaBHeHUs. OCHOBHBIE
42 METO/BI p?meHI/m UppanOHaJIbHBIX 20.11.2025

ypaBHEHUI

Wppauuonanbubie ypaBHeHUs. OCHOBHbIE
43 METO/IbI ptzmeHI/m HppaloHabHbIX 21.11.2025

ypaBHEHU I
44 WppannoHansHele ypaBHeHNs. OCHOBHBIE

METO/bl PELICHUS UPPALIMOHATIBHBIX 25.11.2025




YpaBHEHHI

PaBHOCHIIBHBIE IEPEXO/BI B PEILIEHUU

45
MppalOHAJIbHBIX YPaBHEHUI 26.11.2025
PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN
46 .
MppALMOHAIBHBIX YPAaBHEHU I 27.11.2025
PaBHOCHIIbHBIE TTEPEXO/IbI B pELICHUN
47 .
VppaLMOHAJIBHBIX YPaBHEHUN 28.11.2025
43 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUN
UppalOHAJIbHBIX YPAaBHEHUI 02.12.2025
CoiicTBa 1 rpauK KOpHS N-0i CTENEHU
4 0 i
9 Kak ()yHKIIMU OOPAaTHOM CTENEHHU ¢ 03.12.2005
HaTypaJIbHBIM I10Ka3aTeIeM
CaoiicTBa U rpaduk KOpHS n-0i cTEreHn
50 Kak (yHKIHMU OOpaTHOM CTENEHHU ¢ 04.12.2025
HaTypaJIbHBIM ITOKa3aTeaeM
51 CaoiicTBa 1 rpaduK KOPHS N-Oi CTETIEHHU.
HppanroHanbHble ypaBHEHUS 05.12.2025
57 CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeleM U
e€ cBoliCcTBa 09.12.2025
53 CreneHb ¢ pallMOHAJIBHBIM I10Ka3aTeNIEM U
e€ cBolicTBa 10.12.2025
54 CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeNlEM U
e€ CBOMCTBa 11.12.2025
55 [TokazarenbHast GyHKIMS, €€ CBOMCTBA U
rpaduk 12.12.2025
Ucnonb3oBanue rpaduka GyHKIAN 1715
56 .
pEILIeHNs] YpaBHEHUN 16.12.2025
57 Hcnonp3oBanue rpaduka GyHKIUH IS




pEILIEHNs] YpaBHEHUU

17.12.2025

[Toka3arenbHbie ypaBHeHUs1. OCHOBHBIE

58 METOJbI p?HIeHI/ISI IOKa3aTeILHEBIX 18.12.2025

ypaBHEHUH

[Toka3aTenbHble ypaBHeHHs. O CHOBHBIC
59 METOIBI p?H_ICHI/ISI IMOKa3aTeIbHBIX 19.12.2005

ypaBHEHUI

[Toka3zaTtenbHble ypaBHeHHs. OCHOBHBIE
60 METO/IbI peimeHI/m MOKa3aTeIbHBIX 3.12.2025

ypaBHEHUI
61 Kontposnpnas pabota 3a 2 4eTBepTh 24122005
62 Jlorapudm urcna. CoiicTBa orapudma 25122025
63 Jlorapudwm uncna. CoiicTBa norapudpma 26.12.2025
64 Jlorapudm uncna. CBoiicTBa norapudma 30.12.2005
65

JlecsTuuHble M HATYpaJbHbIE JOrapu YMbI 13.01.2026
66 JlecsTuuHble U HATYpaJbHBIE JOrapu YMbI 14.01.2026
67 ITpeoOpazoBaHue BeIpaKEHUH,

coaepKaIux Jorapumol 15.01.2026
68 [Ipeobpa3oBaHre BEIPAXKCHHUI,

coJiepyKalIuX Joraprugmbl 16.01.2026
69 [TpeoOpazoBaHue BeIpaKeHUH,

cofiepyKaIuX Jorapugmbl 20.01.2026




Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa

70 u rpaduk 21.01.2026
71 Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa

U rpadux 22.01.2026
79 Hcnonb3oBanue rpaibmca GYHKIUH TS

peleHns ypaBHEHUM 23.01.2026
73 Ucnons3oBanue Fpaii)I/IKa byHKIHAM IS

pelieHus ypaBHEHUM 27.01.2026

Jlorapudmunueckue ypaBHeHusi. OCHOBHbIE
74 METO/BI p?meHI/m J0orapu(pMUYECcKUX 73.01.2026

ypaBHEHUI

Jlorapudmuyeckue ypaBHeHUs. OCHOBHbIE
75 METO/IbI pcimeHI/m jorapupMUIEcKuX 29.01.2026

ypaBHEHUI

Jlorapudmuueckue ypaBueHusi. OCHOBHBIE
76 METO/IbI PEIIEHHUs JIOTapU (PMUUECKUX

ypaBIi‘eHEﬁ pic 30.01.2026
77 PaBHOCHIIBHBIE TEPEXO/IBI B PELIECHUN

Jorapu(pMUYECKUX ypaBHEHUN 03.02.2026
3 PaBHOCHIIBHBIE TEPEXO/IBI B PELIECHNUN

Jorapyu(pMUYECKUX ypaBHEHUN 04.02.2026
79 Jlorapudmuueckass GyHKIIHS.

Jlorapudmuueckne ypaBHeHUs" 05.02.2026
20 Cunyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC

YHCIIOBOI'O apryMeHTa 06.02.2026
81 CuHyc, KOCHHYC, TAHI'€HC U KOTAaHT'€HC

YHUCIIOBOTO apryMeHTa 10.02.2026
82 ApKCHHYC, apKKOCHHYC M apKTaHT€HC




YUCIIOBOTO apryMeHTa

11.02.2026

ApKCUHYC, apKKOCHHYC M apKTaHT€HC

83

YHCIIOBOIO apryMeHTa 12.02.2026

TpuroHomerpudeckasi OKpy>KHOCTb,
84 onpez[enueHHe TPUTOHOMETPHUUECKUX 13.02.2026

(bYHKIMI YMCIIOBOTO apryMeHTa

TpuroHomerpudeckas OKpy>KHOCTb,
85 onpez[enveHHe TPUTOHOMETPUUYECKUX 17.00.2026

(byHKIUMI YK CIIOBOrO aprymMeHTa
86 OCHOBHbIE TPUTOHOMETPHUUECKHE (HOPMYIIbI 13.02.2026
87

OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIBI 19.02.2026
88 OCHOBHbIE TPUTOHOMETPHUYECKHE (HOPMYIIbI 20.02.2006
89 OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYIIBI 24.02.2026
90 [TpeoOpa3oBaHme TPUTOHOMETPUUYECKHX

BBIPAKEHU I 25.02.2026
o1 [TpeoGpa3oBaHe TPUTOHOMETPHUECKIX

BBIpaXKEHU 26.02.2026
9 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX

BbIpaKEHU I 27.02.2026
93 [Tpeo6Gpa3oBaHe TPUTOHOMETPUUECKUX

BBIpaKEHU I 03.03.2026
94 P 7

eIICHHE TPUTOHOMETPUICCKUX YPaBHECHHH 04.03.2026

95 Pemenue TpuroHoMeTpUYECKUX ypaBHEHHU I




05.03.2026

96 P 7
CIICHNE TPUTOHOMETPUIECKUX YPaBHEHUM 06.03.2026
97 P i
CIICHHE TPUTOHOMETPUUYECKUX YPaBHEHUM 10.03.2026
98 P i
CIICHNE TPUTOHOMETPUIECKUX YPaBHCHUM 11.03.2026
99 P 7
CIICHHE TPUTOHOMETPUUECKUX YPAaBHEHUM 12.03.2006
100 Pelienrie TpUroHOMETPUUECKUX YpaBHEHUM
13.03.2026
101 K 0 3
OHTpOJIbHAs paboTa 3a 3 yeTBepTh 17.03.2026
[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS
102 . M
HOCJIG,Z[OBaTeJIBI-iOCTeI/I eTojl 18.03.2006
MaTEeMaTUYECKON WHIYKIIHH
MOHOTOHHBIEC U OTpPAaHUYEHHBIE
103 N
nociuenoBaTenbHOCTH. McTopus ananmza 19.03.2026
OECKOHEUHO MaJTbIX
104 A
pudmMeTHUecKas Iporpeccus 20.03.2026
105 r
eoMeTpHUecKas Iporpeccus 31.03.2026
106 beckoHeuHo yOBIBaroIIas reoMeTpuiecKas
nporpeccust 01.04.2026
107 Cymma O6eckoHeuHO yObIBaromieit
reoMeTpUYecKOl MPOorpeccuu 02.04.2026
108 JIMHElHBIN U 3KCITOH EHIIMAIbHBIN POCT.




Yucio e. DopMmyna CIOKHBIX IPOLEHTOB 03.04.2026
109 JIMHENHbIA U SKCIIOHEHITUAJIBHBIN POCT.

Yucio e. DopMmyna CIOKHBIX IPOLIEHTOB 07.04.2026
110 Hcnonp3oBaHuE NPOrpeccuu AJisl peIeHus

peanbHBIX 3aJa4 NPUKIAJIHOrO XapakTepa 08.04.2026
111 IlocnenoBaTenbHOCTH U IPOrPECCUU 09.04.2026
112 HenpepbsiBHbIE pyHKIIMM U UX CBOICTBa 10.04.2026
113 Touka pa3pbiBa. ACUMITOTHI I'pahuKoOB

GyHKIUN 14.04.2026
114 CaoiicTBa (pyHKIMI HENPEPHIBHBIX HA

OTpe3Ke 15.04.2026
115 CaoiicTBa QyHKIHI HEMPEPHIBHBIX HA

OTpE3Ke 16.04.2026
116 MeToz HHTEpBaJIOB AJIS pEeLIEHUS

HEPaBEHCTB 17.04.2026
17 MeTtoa nHTEpBaIoB AJIS pEeLIEHUS

HEPaBEHCTB 21.04.2026
118 MeTon HHTEpBaIOB AJIs PEeLEHUS

HEpPaBEHCTB 22.04.2026
119 ITpuMeHeHnEe CBONMCTB HENPEPBIBHBIX

GYHKIUN 1151 peleHus 3a1a4 23.04.2026
120 IIpumeHeHue CBOMCTB HENPEPBIBHBIX

GbyHKUMHA 11 pelieHus 3a1au 24.04.2026
121 [TepBas u BTOpas Ipou3BOIHbIEC (HYHKIIUU 28.04.2006
122 Bcepoccuiickas npoBepouHast paboTta 1mo




MaTEMaTHKE

29.04.2026

Omnpenenenue, U3NIECKUI U

123 reOMETPUYECKUNA CMBICI POU3BOIH O 30.04.2026
124 YpaBHEHUE KacaTeIbHOH K TpaduKky

byHKIHN 05.05.2026
125 VYpaBHeHUE KacaTeNbHOM K rpaduky

byHKIUN 06.05.2026
126 ITpon3BoaHbIE 3JIEMEHTAPHBIX (YHKIUI 07.05.2006
127 [TpousBoaHBIC DJIEMEHTAPHBIX (QYHKIIUN 08.05.2026
128 [Tpon3BoaHasi CyMMBI, IPOU3BEIEHUS,

YaCTHOT'O ¥ KOMIIO3ULIUU (PYHKIIMA 12.05.2026
129 ITpon3BoaHast CyMMBI, IPOU3BEAEHUS,

YaCTHOTO U KOMITO3UITUH (DYyHKITHIA 13.05.2026
130 [Tpon3BoaHasi CyMMBI, TPOU3BEIEHUS,

YaCTHOTO ¥ KOMIIO3UIIUU (PYHKIIMIA 14.05.2026
131 ITpon3BoaHast CyMMBI, IPOU3BEAEHUS,

YaCTHOTO M KOMITO3UIIUHU (QYHKIIUH 15.05.2026
132 [ToBTOpenue, 06001IEeHNE, CCTEMAaTH3aLUs

3HaHuil: "YpaBHeHusa" 19.05.2026
133 IToBTOpeHue, 06001IEHHE, CHCTEMAaTH3aLUs

3HaHui: "OyHKIUK" 20.05.2026
134 [ToBTOpeHue, 06001IEHNE, CUCTEMATU3ALINS

3HAHUI 21.05.2026
135 [ToBTOpeHue, 06001IeHNEe, CHCTEMAaTH3aLUs

3HaHUMU 22.05.2026
136 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AITUS




3HAHUHI

26.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

136




11 KVIACC

Koan4yecTBo 4yacoB JIeKTPOHHBbIE
Ne T Jlara nudpoBbie
e€Ma ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero H3Yy4YCHUA oOpa3oBarejibHbIE
padoThI padoThI pecypesI
: [IpumeHeHne mpor3BOTHON K HCCIICIOBAHUIO 1
HKIIMM Ha MOHOTOHHOCTb 1 DKCTPEMYMBI 02.09.2025
Yy Tpemy
) IIpumeHenne npoU3BOAHON K MCCIIENOBAHUIO 1
HKIIMY Ha MOHOTOHHOCTE U DKCTPEMYMEI 03.09.2025
Yy Tpemy
IIpumMmeHnenne IpoONU3BOIHOM K UCCIECIOBAHUIO
3 P P 1
HKIIMM HAa MOHOTOHHOCTb U DKCTPEMYMBI 04.09.2025
Yy Tpemy
4 [IpumeHeHne mpor3BOIHON K HCCIICAOBAHUIO |
HKIIMI Ha MOHOTOHHOCTh U DKCTPEMYMBI 05.09.2025
Yy TpEMYM
IIpuMeHenne IPONU3BOIHON K UCCIEIOBAHUIO
5 P P |
HKIIMY Ha MOHOTOHHOCTE U DKCTPEMYMEI 09.09.2025
Yy TpEMYM
IIpuMmeHeHne IPOU3BOIHON K UCCIECIOBAHHIO
6 P P 1
HKIIMI Ha MOHOTOHHOCTD U DKCTPEMYMEI 10.09.2025
Yy TpemMy
7 BxonHas koHTpOILHAS paboTa 1 1
A P P 11.09.2025
Haxoxnenrne HanOONbIIEro 1 HANMEHBIIIETO
8 3HA4YCHUS HeOPEePBIBHON (DYHKIIUU Ha 1
pep PyHru 12.09.2025
OTpe3Ke
Haxoxnenne HanOOoNbIEr0 U HAUMEHBIIIETO
9 3HAYEHUS HENPEePBIBHON (PYHKIINU Ha 1
bep Pyn 16.09.2025
OTpe3Ke
10 Haxoxnenne HanOONbIEro ¥ HANMEHBIIIETO |
3HauYeHUs HEMpepbIBHOW PyHKIIUU HA 17.09.2025




OTpe3ke

11

Haxoxnenne HanOoNbIIero 1 HAMMEHBIIIETO
3HAYCHMsI HETIPEPHIBHOM (PYHKITUU HA
OTpe3Ke

18.09.2025

12

Haxoxnenne HanOomnpIero 1 HAMMEHbILIEro
3Ha4YEHMs HEMIPEPHIBHOM (PYHKIIUU Ha
OTpe3Ke

19.09.2025

13

HpI/IMeHeHI/Ie HpOI/I3BOI[HOI\/'I JJI HaXO0X I CHUA
HaWJIydliero pCuICHUA B IIPUKJIAAHBIX
3aJadax

23.09.2025

14

[IpumeHeHne MPOU3BOAHOM ISl HAXOXKICHUS
HAWIYYIIEro PEUIECHUs B TPUKJIAIHBIX
3ajagax

24.09.2025

15

IIpumeHeHre NPOU3BOAHOM JJIs
OINPENIENIEHNUS] CKOPOCTU U YCKOPEHHUS
mporiecca, 3aJanHoro (Gpopmyon uim
rpadukomM

25.09.2025

16

[IpumeHeHne Npon3BOAHOM IS
OIpENETIEHNsI CKOPOCTU M YCKOPEHHUS
npoiiecca, 3aJaHHoro (popmysoi um
rpadukom

26.09.2025

17

Komnosumus pyHKIui

30.09.2025

18

Komnosunus GyHkunit

01.10.2025

19

Kommosumus GpyHKIui

02.10.2025

20

I'eomerpuyeckue o0pa3bl ypaBHEHUH Ha




KOOPJAMHATHOM MJIOCKOCTH

03.10.2025

I'eomerpuyeckue oOpa3bl ypaBHEHUH Ha

21 KOOPAMHATHOM MJI0CKOCTU 07.10.2025
2 HccnenoBanue GyHKIUH C TOMOIIBIO

MIPOU3BOAHON 08.10.2025
3 ITepBoobOpa3Hasi, OCHOBHOE CBOMCTBO

nepBoo0pa3HbIX 09.10.2025
24 [lepBooOpa3Hble 371€MEHTAPHBIX (PYHKIIMH.

[IpaBuiia HaX0XK1€HUS TEPBOOOPA3HBIX 10.10.2025
)5 IlepBooOpa3HbIe IeMEHTAPHBIX (DYHKIMH.

[TpaBuna HaXOXKACHUS TEPBOOOPA3ZHBIX 14.10.2025
26 NHterpain. I'eomeTpru4ecKuil CMbICI

UHTerpajia 15.10.2025
7 Brruucnenue onpenenéHHoro MHTerpaa mno

dopmyne Herorona-JleitOnuma 16.10.2025
)3 Beruucnenne onpenenéHHOro HHTerpaia mno

dhopmyne Herotona-Jleibuuia 17.10.2025
29 [IpumeHeHne UHTErpaia 11 HaX 0K EHUS

oma el mwiockux Guryp 21.10.2025
30 IIpumeHeHne UHTErpaa JUIsl HaX 0K IEeHHs

00BEMOB T€OMETPUUYECKUX TEI 22.10.2025
31 ITpumeps! pemenuii audepeHnnanbHbIX

ypaBHEHUI 23.10.2025
32 Kontponbhas pabota 3a 1 uerBepTh 24.10.2005

MaremaTu4yeckoe MOACIUPOBaHUE PeaTbHBIX
33 MPOIIECCOB C TTOMOIIBI0 TU( HepeHITuaTbHBIX 05.11.2025

YPaBHEHUI




Matematudyeckoe MO/IeIMPOBAaHNE PeabHbIX

34 npoueccmi C moMoIIbI0 TUudPepeHIIHATBHBIX 06.11.2025
ypaBHEHUI
35 Tpuronomerpuueckue GyHKIUU, KX
cBolicTBa U rpaduKu 07.11.2025
36 Tpuronomerpudeckue GyHKIIUHU, HX
CBOMCTBa U rpaduKu 11.11.2025
37 Tpuronomerpuueckue QyHKIUHU, HX
CBOMCTBA U rpaduKu 12.11.2025
13 Tpuronomerpudeckue GyHKIUH, KX
CBOMCTBa U rpaduKu 13.11.2025
39 Tpuronomerpuueckue QyHKIUHU, HX
CBOMCTBA M rpauKu 14.11.2025
OTOOp KOpHEH TPUTOHOMETPUIECKUX
40 YPaBHEHHH C HOMOHH:IO 18.11.2025
TPUTOHOMETPUUECKON OKPYKHOCTHU
OT60p KOpHEH TPUTOHOMETPUUYECKUX
41 YPaBHEHHUI C HOMOH_U:IO 19.11.2025
TPUT'OHOMETPUYECKON OKPYKHOCTHU
OT60p KOpHEN TPUTOHOMETPUUECKUX
42 YPaBHEHHH C HOMOHH:IO 20.11.2025
TPUT'OHOMETPUYECKON OKPYKHOCTU
OT00p KOpHEH TPUTOHOMETPUUYECKUX
43 ypaBHEHHUM C HOMOLuI:}o 21.11.2025
TPUTOHOMETPUIECKON OKPYKHOCTHU
44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 75 11.2025
45 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB




26.11.2025

46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 27 11.2025
47 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 78.11.2025
43 I'paduku TpuroHoMeTpuyecKux GyHKIUH.

TpuroHomerpuyeckrue HepaBeHCTBA 02.12.2025
49 OCHOBHBIE METOABI PELLICHUS

IIOKa3aTeJIbHBIX HEPABEHCTB 03.12.2025
50 OcCHOBHBIE METO/IbI PELICHUS

MOKa3aTeIbHbIX HEPABEHCTB 04.12.2025
51 OCHOBHBIE METO/IBI PELICHHUS

MOKa3aTeNIbHBIX HEPABEHCTB 05.12.2025
57 OCHOBHBIE METO/IbI PEIICHUS

I0KA3aTeJIbHbIX HEPABEHCTB 09.12.2025
53 OCHOBHBIE METO/BI PELICHUS

norapuMUIECKUX HEPABEHCTB 10.12.2025
54 OCHOBHBIE METO/BI PELICHHUS

norapu(pMUYECKUX HEPABEHCTB 11.12.2025
55 OCHOBHBIE METO/IbI PELICHUS

norapuMUYECKUX HEPABEHCTB 12.12.2025
56 OcCHOBHBIE METO/IbI PELICHUS

Jorapu(MUYECKUX HEPABEHCTB 16.12.2025
57 OCHOBHBIE METO/BI PELICHUS

HMppAaLMOHAJIbHBIX HEPABECHCTB 17.12.2025
53 OcCHOBHBIE METO/IbI PELICHUS

HWppaLMOHAJIbHBIX HEPABEHCTB 18.12.2025
59 OCHOBHBIE METO/IbI PELICHUS




HMppallMOHAJIbHBIX HEPABEHCTB

19.12.2025

OcHOBHEBIE MCTO/bI PCIICHUSA

60 HMppAaLMOHAJIbHBIX HEPABEHCTB 23.12.2025
61 I'padmaeckue MeTOABI pelIeHUS
HppALMOHAJIbHBIX YPABHEHU I 24.12.2025
62 Kontponbhas paboTa 3a 2 4eTBepTh 75.12.2005
63 I'padmueckue MeToab! peleHus
IIOKa3aTENIbHBIX YPaBHEHUN 26.12.2025
64 I'padmueckue MeTOABI pelIeHUS
MOKa3aTeIbHbIX HEPABEHCTB 30.12.2025
65 I'padmueckue MeToAbI pelIeHNs
norapu(MUYECKUX ypaBHEHUI 13.01.2026
66 I'paduueckue MeToIbI pereHUs
Jorapu(MUYECKIX HEPaBEHCTB 14.01.2026
67 I'padmueckue MeToOAbBI pelIeHNs
norapuMUIECKUX HEPABEHCTB 15.01.2026
I'paduueckre MeToBI perIeHus
68 HOKaSaTeJIjJHBIX U JIOrapu(PMUYECKUX 16.01.2026
ypaBHEHU I
I'padmueckue MeTOABI peLIeHUs
69 HOKa3aT€J'Ij>HBIX U JorapuMuUIecKux 20.01.2026
ypaBHEHUI
I'paduueckue MeToIbI pereHUs
70 MOKA3aTEeNbHBIX U JIOTapr(PMUIECKIX 21.01.2026
HEpaBEHCTB
71 I'padmueckue MeToAbI pelIeHNs
MOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 22.01.2026




HEpPaBEHCTB

HppanuoHaibHble, IOKa3aTENbHBIE U

72
norapuMUIECKHE HEPABEHCTBA 23.01.2026
KomriekcHbie yncia. Anredpandeckas u
73 TPUTOHOMETPHUYECKAsT POPMEI 3aIIKUCH
P P $op 27.01.2026
KOMILJIEKCHOI'O YK CIIa
KommnekcHpie yncna. Anredpandeckas u
74 TpUrOHOMETpUYecKast (POpMBI 3aIIUCH
P P $op 28.01.2026
KOMILJIEKCHOT'O Y1 ClIa
75 ApudmeTnueckue oneparuu ¢
KOMIUIEKCHBIMH YHUCIaAMU 29.01.2026
76 ApudmMeTnueckue orepaiuu ¢
KOMILIEKCHBIMH YUCIIaMUA 30.01.2026
N3o6pakeHre KOMIUIEKCHBIX YMCEN Ha
77 "
KOOPAAMHATHOM MJI0CKOCTU 03.02.2026
N300pakeHre KOMIUIEKCHBIX YHCel Ha
78 o
KOOPJAMHATHOM MJIOCKOCTH 04.02.2026
79 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOI'O YU ClIa 05.02.2026
20 ®opmyna Myaspa. Kopau n-oii crernenu u3
KOMIIIEKCHOI'O UM CJIa 06.02.2026
[IpumeHeHne KOMITTIEKCHBIX YHCel IS
81 CIIICHUSA (PU3NUECKUX U TSOMETPHUIECCKIX
P ¢ P 10.02.2026
3ajad
[IpuMeHeHn e KOMITJIEKCHBIX YHCell IS
82 elneHus GU3NUIECKUX U T€OMETPUUECKUX
p ¢ P 11.02.2026
3ajau
83 HatypanpHble U nensle yncnia




12.02.2026

84 Hatypanbable U nenple yncia
yp 13.02.2026
25 [IpumeHeHne NMPU3HAKOB AEITUMOCTH IEIIBIX
qucen 17.02.2026
26 [IpumMeHeHne MpU3HAKOB JIETUMOCTH IIEJTBIX
qucel 18.02.2026
87 [IpumeHeHne mpU3HAKOB IETUMOCTH LIEJIBIX
gucen: HOJI m HOK 19.02.2026
28 [IpumMeHeHne NpU3HAKOB IETUMOCTH LIEJTBIX
yucen: HOJI u HOK 20.02.2026
[IpumeHeHne mpU3HAKOB IETUMOCTH LIEJIBIX
89
YHCeJl: OCTATKU 10 MOYJIIO 24.02.2026
[IpuMeHeHn e TPU3HAKOB JISTUMOCTH LIEJIBIX
90
YHUCEJ: OCTATKU 110 MOLYJIIO 25.02.2026
[IpumeHeHne MpU3HAKOB IETUMOCTH LIEJTBIX
91 qyCcell: aJITOpUTM EBKINIa IS pelieHnus
P Ad AP 26.02.2026
3a7a4 B LEIBIX YUCIaX
[IpumeHeHne NpU3HAKOB IETUMOCTH LIEJIBIX
92 qycell: alropuTM EBKIMa IS pelmeHus
P P 27.02.2026
3a/a4 B LEIBIX YUCIax
CucreMa 1 COBOKYIIHOCTb YPaBHEHMIA.
93 PaBHOCHILHEIE CHCTEMEI U CUCTEMBI-
03.03.2026
CIIENCTBUSI
CucreMa U COBOKYITHOCTh YPaBHCHHI.
94 PaBHOCUIbHBIE CUCTEMBI I CHUCTEMBI-
04.03.2026
CIIENCTBUSI
95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U




COBOKYITHOCTE! PAllMOHAJIBHBIX YPaBHEHUN

05.03.2026

96

OcCHOBHEIE MCTO/bI PCIICHUA CUCTEM U
COBOKYITHOCTEW UPPAIIMOHATBHBIX
YpaBHEHHI

06.03.2026

97

OCHOBHBIE METOABI PELICHUSI CUCTEM U
COBOKYITHOCTEH ITOKA3aTENIbHBIX YPaBHEHUN

10.03.2026

98

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH I1OKa3aTENIbHBIX YPaBHEHUN

11.03.2026

99

OcHOBHEIE METObI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIOrapu(pmMuueCKUX
YpaBHEHHI

12.03.2026

100

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
COBOKYITHOCTEH JIOrapru(pMIIeCKIX
ypaBHEHUM

13.03.2026

101

[IpumeHeHne cucTeM K pereHuo
MaTeMaTUYeCKHX 3aJ1a4 U 3a7a4 U3
pa3IuyHBIX o0acTel HAyKH U peabHOM
YKU3HH, NHTEPIPETALNs TOTYy4YEHHBIX
pE3yJIbTaTOB

17.03.2026

102

[IpumeHeHue cUCcTeM K PEIICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a7a4 U3
pa3IMyHBIX 00acTel HAyKH U peasbHOI
KU3HU, UHTEPIPETAIHS TOTYYEHHBIX
pe3yJbTaToB

18.03.2026

103

[IpumeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJ1a4 U 3a7a4 U3
pa3IuyHBIX o0acTel HAyKH U peabHOM
KHU3HHU, UHTEPIIPETALIUSA MMOJTYUCHHBIX

19.03.2026




pe3yJIbTaToB

104 K
0 OHTpOJIbHAsI paboTa 3a 3 YeTBepTh 20.03.2026
105 PanmonanbHble ypaBHEHUS C MTapamMeTpaMu
31.03.2026
106 PannonanbsHbIe HEpaBEHCTBA C TapaMeTpamMu 01.04.2026
107 PannonanbsHbIe CHCTEMBI € TApaMeTpaMu
02.04.2026
108 WppaunoHanbHble ypaBHEHHUSI, HEPAaBEHCTBA
C mapameTpaMu 03.04.2026
1 14
09 ppaloHaIbHBIE CUCTEMBI C apamMeTpaMu 07.04.2026
110 [loka3aTenbHble ypaBHEHUS, HEPABEHCTBA C
rapaMeTpamMmu 08.04.2026
111 IT
OKa3aTeJIbHbIE CHCTEMBI C TapaMeTpaMu 09.04.2026
JlorapudmMudeckre ypaBHEHHUs, HEPABEHCTBA
112
C ImapaMeTpaMu 10.04.2026
113 JlorapudMuYecKrue CUCTEMBI C TTapaMeTPaMu 14.04.2026
114 TpuroHomerpuyeckue ypaBHEHUs €
napaMeTpaMu 15.04.2026
115 Tpuronomerpuyeckrue HepaBeHCTBA C
napaMeTpamu 16.04.2026
116 TpuUroHoMeTpuyecKue CUCTEMBI C
rapaMeTpamMmu 17.04.2026
117 [TocTtpoenue u uccienoBanue




MAaTEeMAaTUYECKUX MOJIENIEN pealIbHbIX
CUTYaIMi C MOMOIIBIO YPaBHEHUM C
rnapameTpamu

21.04.2026

118

[TocTtpoenue u nccnenoBanue
MaTEMATUYCCKUX Moz[eneﬁ PCaJIbHBIX
CI/ITyaHI/Iﬁ C MIOMOIIBO CUCTEM ypaBHeHI/Iﬁ C
napamMeTpaMu

22.04.2026

119

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJIeNIEN peaibHbIX
CUTYyallid C MOMOILBIO CUCTEM YPaBHEHUH C
rapaMeTpamMmu

23.04.2026

120

[Toctpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJICJICH pealibHbIX
CUTYaIUi C MOMOUIBIO CUCTEM YPaBHEHUH C
rnapaMmeTpamMmu

24.04.2026

121

[ToBTOpEHuE, 00600IICHNE, CHCTEeMATH3AIUS
3HaHuM: "YpaBHeHnA"

28.04.2026

122

[ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AITUS
3HaHuM: "YpaBHeHna"

29.04.2026

123

[ToBTOpEHue, 0600IIeHNEe, CUCTEMATH3AIUS
3HaHui: "CucTembl ypaBHEeHHUH"

30.04.2026

124

[ToBTOpeHue, 0000IIeHNE, CHCTEMATU3ALIHS
3HaHuii: "HepaBenctpa"

05.05.2026

125

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3ALUS
3HaHui: "HepaBencTsa"

06.05.2026

126

[ToBTOpeHue, 060061IEHNE, CUCTEMATH3AIIUS
3HaHui: "OyHKIIN"

07.05.2026

127

[ToBTOpEHuUE, 0000IICHNE, CHCTEMATH3AIUS




3HaHui: "OyHKIIN" 08.05.2026
[ToBTOpEHue, 00006IIeHNE, CHUCTEMATU3AIUS
128 . . 1
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue" 12.05.2026
[ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS
129 . . 1
3HaHuit: "[IponsBoanas u e€ npumeHenue" 13.05.2026
[ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AITUS
130 - 1
3HaHui: "MHTErpan u ero npumeHeHue" 14.05.2026
131 14 0 1
TOrOBasi KOHTPOJIbHAsS paboTa 15.05.2026
132 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3ALIHS |
3HAHUU 19.05.2026
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 132




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KVIACC

Kon
NpoBEPsIEMOro
pe3yJjbTara

1

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Ywucna ¥ BEIYHCICHUS

1.1

OnepupoBaTh TMOHSTUAMHU: pPALMOHAIBHOE W JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JAeCATUYHAs IpOOb, IPOLIEHTHI

1.2

BreimonHsaTh apI/I(i)MeTI/ILI CCKHC ornepannunu C pannoHaJIbHBIMHA n
JIECTBUTEIIBHBIMU YU CIAMU

1.3

BoimonHsaTh npubinkEHHbIE BBIYUCIEHUS, UCIIOb3Ys IPAaBUJIa OKPYTJICHHUS,
JieNIaTh IPUKHUJIKY U OLEHKY PE3yJIbTaTa BBIYUCICHUN

1.4

OnepupoBath MOHATHSMU: CTEHNEHb C LIEJIBIM IOKa3aTelieM, CTaHAapTHas
dopMa 3amucu JICHCTBUTEIILHOI'O YHCIa, KOPEHb HATYypaJIbHOH CTEICHH,
HCIOJIb30BaTh TOAXOMAIIYI0 (OPMY 3allMCH JCHCTBUTEIBLHBIX YHCEN IS
pellieHus MPaKTUYECKUX 3a/1a4 Y MPeICTaBICHUS TAaHHBIX

1.5

OnepupoBath NOHATUAMU: CUHYC, KOCHHYC ¥ TAHI'€HC IIPOU3BOJIBHOTO YIJIA;
UCIIONB30BaTh  3alMCh  NPOM3BOJBHOTO  yrjla  uepe3  oOpaTHBIE
TPUTOHOMETpUYecKre QyHKINN

VYpaBHEHUS 1 HEpaBEHCTBA

2.1

OnepupoBaTh MOHATUSMH: TOXJIECTBO, YpaBHEHHE, HEPaBEHCTBO, LEJIOE,
paloHaIbHOE, HppalyOHAJIbHOE YpaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

2.2

BrimonHaTh mpeodpazoBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHHUH M peliaTh
TPUTOHOMETPUYECKUE YPaBHEHHS

2.3

BoimonHaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX U MPPalliOHAIbHBIX
BBIDAKEHUW M pellaTb OCHOBHBIE THUIIBI LE€JbIX, PALUOHAIBHBIX U
UppalMOHAIbHBIX YPABHEHUM U HEPABEHCTB

24

[IpumeHsAT, ypaBHEHHS M HEPAaBEHCTBA JUIsl PEIICHUS MaTEeMaTHYECKUX
3aJ1a4 ¥ 3aJ]1a4 M3 pa3IMuHbIX 00JIacTell HAyKU U PeaIbHOW KU3HH

2.5

MonenupoBaTh peaJibHbIE CHUTyallMM Ha S3bIKE alreOphl, COCTaBISTh
BBIPAKEHUS, YPABHEHHMS, HEPABEHCTBA IO YCJIOBHUIO 3aJlaud, MCCIEA0BAThH
MIOCTPOEHHBIE MOJIETIM C HCIOJIb30BaHUEM ammnapaTa ajre0psbl

OyHKIUYU U TpapuKu

3.1

OmnepupoBaTh NOHATUSIMU: (PYHKIUS, CIIOCOOBI 3aAaHus QyHKIUHU, 001acTh
ONpEIEeNeHnss M MHOXECTBO 3HAaueHUH GyHKIMM, Tpaduk (QyHKIHH,
B3aMMHO O0OpaTHbBIE PYHKIIUU

3.2

OHCpI/IpOBaTB MNOHATUSAMM: UYETHOCTh M HEUYETHOCTH (l)yHKHI/II/I, HYJIA




(bYHKLlI/II/I, IIPOMCEIKYTKHU 3HAKOIIOCTOSIHCTBA

33 Hcnonb3oBaTh rpaguku GyHKIUHN 1S peLIeHUs ypaBHEHUN
34 Ctpouts 1 ynuTaTh rpaUKN TMHEHHON (YHKIMH, KBaIPATUIHOW (YHKIINH,
' CTETIEHHOW (PYHKITUU C IIEJIBIM MTOKA3aTeJIeM
Hcnonp3oBath rpaduku GYHKIUH 17 HMCCIEAOBAHHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH TpU pPEUICHHH 3aJa4 M3 JAPYTruX y4eOHBIX MPEIMETOB U
peasbHOM KU3HU, BBIpaXXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY BeTHUYNHAMU
4 Hauana matemaTnueckoro aHanamsa
41 OnepupoBaTh MOHSATHSIMH: ITOCJIEIOBATEIILHOCTD, apupMeTHUeCKas |
' reoMeTpUYecKast porpeccuu
49 OmnepupoBaTth MOHATUSAMH: OECKOHEYHO YyOBbIBalomas TIeoMeTpuyeckas
' porpeccusi, cymma 0€CKOHEUHO yObIBarOIIel TeOMEeTPUYECKON MPOrpeccuu
43 3asaBaTh OCIEI0BATEIBHOCTH Pa3IMUHbIMU CIIOCOOAMU
44 Hcnonp30BaTe  CBOWMCTBA  IOCJIENOBATEIBHOCTEH M IPOTrPECCHM I
' pELIeHMs peajibHbIX 3a/1a4 MPUKJIAJHOrO Xapakrepa
5 MHoOXkecTBa U JIOTMKa
5.1 OnepupoBath NOHATUSAMH: MHOKECTBO, ONEpALlUU HaJl MHOKECTBAMU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapaTr Ui ONMUCaHUs
5.2 peaJIbHBIX MPOLIECCOB U SBJICHUM, IPU PELISHUH 3a]a4 U3 IPYruX y4eOHbIX
MPEeIMETOB
53 OnepupoBaTh  MHOHATHSAMHU:  OIpEAEJIEHHE,  Teopema,  CIEACTBHE,
' JI0Ka3aTebCTBO
11 KUIIACC
Kon v
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMpoBepPsIEeMOro .
o0pa3oBaTe/IbHON MPOrpaMMbl CpeaHEro 0011ero 00pazoBaHus
pe3yJjbTara
1 Uucna v BEIYMCIEHUSA
OnepupoBaTh NOHATUSMU: HATypaJIbHOE, LIE€JI0€ YHUCIO0; HCIOJIb30BATh
1.1 MPU3HAKU JEJIMMOCTH I€JbIX YMCEN, pa30oKEeHHE Yucia Ha IPOCThIe
MHOXXHTEIH U1l pelIeHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHb C PAallMOHAIBHBIM ITOKA3aTEIEM
13 OnepupoBath MOHATHUSAMU: JIOTAPU(PM YHUCHA, NTECATHYHBIE U HATYypalbHbIC
' sorapu hMbI
2 VYpaBHEHUS 1 HEPABEHCTBA
[IpumensaTs cBOicTBa cTemeHW Ui MpeoOpa3oBaHUS  BBIpAXKEHU,
2.1 ONEepUpOBaTh TMOHATHAMHU: TIOKa3aTeIbHOE YpaBHEHHME M HEPABEHCTBO;

peliaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB




BremonHaTe mpeoOpa3oBaHUsi BBIPAXKEHHM, COAEPIKAILUX JIOTapH(PMBL;

2.2 OlepUpoBaTh MOHATUSIMU: JIOTapu(PMUUECKOE YpPaBHEHHWE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOrapu(PMUUYECKUX YPaBHEHUN U HEPABEHCTB
23 HaxonuTs penieHus npocTelinx TPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEHHBIX YPAaBHEHHH U €€ PEIICHUE;
2.4 HCIOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN JJIs PELICHUS IIPAKTUYECKUX
3a1a4
)5 Haxonute pemeHust mpoCcTeMmmx CUCTEM U COBOKYITHOCTEH panyOHaIbHBIX
' ypaBHCHUIA H HEPABEHCTB
MogenupoBaTh peanbHble CHUTyallUM Ha f3bIKE aireOpbl, COCTaBISAThH
2.6 BBIPAXKCHUS, YPaBHEHMs, HEPAaBEHCTBA M CHUCTEMBI IO YCJIOBUIO 3a/auH,
HCCIIeI0BATh TOCTPOCHHBIE MOJIENIU C UCIOIb30BAHUEM allllapaTa ajareopsl
3 @OyHKUIUU U TpapUKu
OnepupoBaTh MOHATHSAMHU: Iepuoguueckas (QYHKLUUSA, MPOMEXYTKU
31 MOHOTOHHOCTU (DYHKIMH, TOUYKHM 3KCTpeMyMma (YHKIMH, HauOosblliee U
' HauMEHbIlIee 3HAa4eHUs (YHKIMM HA IPOMEXKYTKE; UCIOIb30BATh UX I
uccienoBanus QyHKIMHU, 3a1laHHON TpadUKOM
OnepupoBaTh MOHATUSAMU: TpaUKU MOKA3aTEIbHOM, JorapuMUIEcKod U
3.2 TPUTOHOMETPUYECKUX (QYHKUUH; H300pakaTb UX Ha KOOPAMHATHOM
IUIOCKOCTH U MCIOJIb30BaTh ISl PELICHUs] YPAaBHEHUN U HEPABEHCTB
33 N300paxaTh Ha KOOPAUHATHOMN IJIOCKOCTU rpadMKyu JIMHEHHBIX YpaBHEHUN
' Y UCIOJIb30BaTh UX JJIsl PEIICHUs CUCTEMBI JINHEWMHBIX YPaBHEHUU
34 HcnonszoBath rpadmkn (QYHKUIUH I8 HMCCIENOBaHHS MPOIECCOB U
' 3aBUCHUMOCTEN U3 JPYTUX Y4EOHBIX JUCLHUILINH
4 Haygaya MmaTeMaTn4ecKoro aHanmsa
OmnepupoBaTh NOHSATHIMHU: HEPEpbIBHAS (YHKIUS, TPOU3BOIHAS PYHKIINH;
4.1 UCIOJIb30BaTh I'€OMETPUUECKUNA U (U3NYECKUI CMBICI MPOU3BOAHON IS
pelieHus 3ana4
49 Haxomuts  HpoM3BOJIHBIE  3JIEMEHTApHBIX  (DYHKUMHA,  BBIYMCIATH
' IIPOU3BOHBIE CYMMBI, IPOU3BEEHHS, YACTHOIO (PYHKLIUI
Hcnonp3oBaTh  NPOM3BOAHYIO  JUII  MCCIEAOBaHMS  (QYHKUMH  Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHATh PE3YJBbTATHl MCCICIOBAHUS K
MMOCTPOEHUIO IPaUKOB
44 Hcnonp3oBaTh NPOM3BOAHYIO JUIsI HAXOXACHUS HAMWIIY4IIEro PEIICHUS B
' IIPUKJIATHBIX, B TOM YU CIIE COLIMAJIbHO-9KOHOMUY ECKUX, 3a/1ayax
45 OnepupoBaTh MOHATUSIMU: MEpBOOOpa3Has U HUHTErpaj; IOHUMATh
' reoMeTpudecKuil U pu3nueckuii CMbICT HHTETpaJia
46 Haxonuth nmepBooOpa3Hble 371eMEHTapHbIX (QYHKIUMN, BBIYUCIATE HHTETpal
' o hopmyiie Hetorona — JleitGuuia
47 PemaTe npukiagHele 3a1a4d, B TOM YHCIE COLUAIBHO-YKOHOMHUYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeaACTBaMU MAaTEMATUYCCKOI'O aHaJIM3a







ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

Kon
1 Uucna v BEIYMCIEHUS
Panmonanbuble  uyncna. OOBIKHOBEHHBIE W JECATHYHBIE JIpOOHM, TPOILIEHTHI,
11 OeckoHeUHbIe epuoauYecKue Apodu. ApupMeTndeckre onepaniy ¢ paluoHaIbHbIMU
' qucIaMu, IpeoOpa3oBaHus YUCIIOBBIX BhIpaxeHU. IIpumeHenne apobeil 1 npoueHToB
JUIs pellieHus IPUKJIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPAciell 3HAHUHN U peabHOM KU3HU
JeiicTButenbHble yncna. ParonanbHble U HppaliMoHaabHbIe Yhciaa. ApudMeTHdecKue
1.2 ornepanyu ¢ JOeHCTBUTENbHBIMM uuciaamMu. [IpuGnmxk€HHbIE BBIYMCIIEHUS, NpaBUIIa
OKpPYIJICHHMS, IPUKHJIKA U OLICHKA PE3yJIbTaTa BBIYU CICHUI
Crenens ¢ nensiM nokasarteneMm. CtanaapTHas ¢popma 3aucH JeiCTBUTEIbHOrO YK Ca.
1.3 Hcnonp3oBanue nmoaxonasme (Gpopmbl 3amuch JEHCTBUTENBHBIX YUCEN JJIS pelleHHs
IIPAaKTUYECKUX 3a/1a4 U NIPEACTABIECHUS IaHHbIX
14 ApudmeTnueckuil KOpeHb HaTypasibHOW cremeHu. JlelicTBUd ¢ apudMeTHnyecKuMu
' KOPHSIMHU HaTypaJIbHOM CTENEHU
15 CuHyc, KOCMHYC M TAaHIE€HC 4YHUCJIOBOILO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YU CIOBOr0 apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS
29 [TpeoOpazoBaHue TPUTOHOMETPUUECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
' (bopMmyIbl
)3 VpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHHe HepaBeHcTBAa. Meron
' WUHTEPBAJIOB
24 Pemienue nenbix U 1poOHO-palliOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppanoHaabHbIX YPABHEHUM U HEPABEHCTB
2.6 Pemenue TpUroHOMETpHYECKUX yPaBHEHUI
27 ITpuMeHeHnEe ypaBHEHUI U HEPAaBEHCTB K PELLIEHUI0 MaTEMaTUYECKUX 3a1a4 U 3a1a4 U3
' pa3MMYHBIX O0JNacTell HAYKH U peaTbHOU KU3HU
3 OyHKIMYU U rpaduKu
31 @Oynkuus, crnocoObl 3amaHus QyHKouM. ['padux ¢yHkuuu. B3aumuo oOpaTHBIE
' GyHKIMH
39 Ob6nacth ompeneneHus W MHOXeECTBO 3HaueHud ¢yHkuuu. Hymm  ¢dyHkium.
' [TpoMexxyTkH 3HAKOMOCTOSHCTBA. UETHBIC M HEUETHBIC PYHKITUN
33 Crenennast pyHKIMS ¢ HaTypaJbHBIM U LEJBIM roka3atesneM. EE cBoiicTBa u rpaduk.




CaoticTBa U rpaduK KOPHS 1-0OH CTEIICHU
14 Tpuronomerpuueckas: OKPYXHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX (DYHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTnueckoro ananmsa
41 ITocnenoBaTenbHOCTH, CIOCOOBI  3amaHUs IIOCIENOBaTeNbHOCTEH. MOHOTOHHEIE
' H0CIIEI0BATEILHOCTH
Apudmernueckass u TeoMeTpuueckas Tmporpeccuu. beckoHeuHo yObIBaromias
49 reomeTpudeckas mnporpeccus. CymMma OecKOHEYHO YOBIBAIOLIEH TIeoMeTpHYecKon
' nporpeccur. dopmyna CIOXKHBIX NpPOLEHTOB. Mcmonb3oBaHWE Mporpeccuu Jis
pELIeHNs pealibHbIX 3a/1a4 MPUKJIAJHOTO Xapakrepa
5 MHoecTBa U JIOTHKa
MHoxecTBO, omepalud Haj MHoxecTtBaMu. Jlumarpammbl Oitnepa — Benna.
5.1 [IpumeHeHne TEeOpEeTHKO-MHOXECTBEHHOIO —alnaparta il ONMCAaHMsS peajbHbIX
MIPOIIECCOB U SIBJICHU, IPU PEIICHUH 3aJ1a4 U3 JPYTUX Y4eOHBIX PEIMETOB
52 Onpenenenue, TeopemMa, CIEACTBHUE, 10KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Yucna v BEIYUCICHUSA
1.1 Harypansnblie u nenbie uncna. [Ipu3Haky 1eIMMOCTH LENbIX YHCEN
1.2 Crenens ¢ panmoHaJbHBIM Moka3aTesnaeM. CBOMCTBA CTeNEHU
1.3 Jlorapudm uncna. JlecsTHuHbIe U HATypaJIbHbIE JIOTapU(PMBbI
2 VYpaBHEHUS U HEpABEHCTBA
2.1 [IpeoOpazoBaHue BeIpaKeHUH, COJEpKAIINUX JIOTapHU(PMBbI
2.2 [TpeoOpazoBaHue BeIpaKeHUH, COJEPKAIIUX CTEIIEHU C pallMOHAJIBLHBIM ITOKa3aTeIeM
23 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA
25 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
r 6 CucreMbl TMHEWHBIX ypaBHEHUH. Penienne npukiaiHbIx 3a1a4 ¢ IOMOUIbIO CUCTEMBbI
’ JIMHEWHBIX ypaBHEHUI
2.7 CucTtemMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHue ypaBHEHUN, CUCTEM UM HEPABEHCTB K PEUICHUIO0 MATEMAaTHYECKUX 3a]lay
' W 3aJ1a4y U3 Pa3JIMYHbIX 00JacTe HAYKH U peaTbHOM KU3HU
3 @OyHKUIUU U TpapUKu
@yukuus. Ilepuonnueckne ¢yHkuuu. IIpoMexyTKH MOHOTOHHOCTH —(DyHKIHH.
3.1 MakcuMyMbl M MUHUMYMBI (QyHKOuH. Hawmbonbliee W HauMeHbIIEe 3HAYCHHE
(YHKIIMK HA TPOMEXKYTKE
32 Tpuronomerpuueckre GyHKIIUU, UX CBOMCTBA U rpaduKu




33 [Toka3arenbHas u Jorapupmuyeckas GyHKIMH, UX CBOWCTBA U IpauKu
34 Hcnonp3zoBanue rpagukoB QYHKIMH [ pellieHus] ypaBHEHUHN U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadgukoB GYHKIUH IS KCCIICOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH,
35 KOTOpbI€ BO3HHMKAIOT INPU PEUIeHWH 3ajady M3 JPYrux Yy4eOHbIX HIPEIMETOB U
peanbHON KU3HU
4 Hagana maTeMaTn4yeckoro aHaausa
4.1 HenpepeiBabie hyHkmu. MeTon MHTEPBAJIOB /I PEUICHHS] HEPABEHCTB
4.2 ITponsBoanas pyHkuuu. I'eomeTpruueckuii 1 Gpu3NUECKU CMBICI IPOU3BOIHOMN
43 [TpousBoanbie 3neMeHTapHBIX GYHKIUH. DOpMyNbl HaXOXKIACHUS MTPOU3BOAHOMN
' CYMMBI, TPOU3BEIEHUS U YaCTHOTO (PyHKIMH
[IpumeHeHne NpPOU3BOAHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTb U
44 sKcTpeMyMbl. HaxoxaeHne HauOOJbIIero U HaMMEHbUIETO 3Ha4€HUs (QYHKIMH Ha
OTpe3Ke
ITpuMeHeHne NPOU3BOIHOM I HAXOXKIEHUS HAUITy4dlIero PELICHUs B IPUKJIAJHBIX
4.5 3ajjayax, I ONpeNeseHUs CKOPOCTU IIpolecca, 3aJaHHOro (GOopMysIol HIu
rpadgurom
4.6 [TepBooOpa3znas. Tabnuia mepBooOpa3HBIX
47 WHTerpan, ero reoMeTpuyeckKiii 1 GU3NYECKU CMBICI. BBIUMCIIeHHEe WHTerpayia mo

dopmyie Hrrotona — JleliOnuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsieMble TPeOOBAaHUS K NMPEAMETHBIM Pe3yJbTAaTaM 0CBOCHUS
NpoBepsieMoro OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeHero o01ero
TpedoBaHus oOpa3zoBaHus

Bnanenne MeTtomamMu J0Ka3aTENbCTB, aJIrOPUTMAMHM pPELICHUS 3a1ay;
yMeHue QGOpMyIHMpOBaTh M ONEPUPOBATh TOHATUSAMH: OIpeeleHue,
akcuoma, TeopeMa, CJEACTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTeJbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh UX; YMEHHE (OPMYIMPOBATH
o0paTHOE U MPOTHBOIOIOXHOE YTBEp)KIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEpBI, HKCIOJb30BaTh METOJl MaTeMaTUYECKOW WHAYKILHUU;
MMPOBOAUTH AOKA3aTCIIbHBIC PACCYKACHHUA IIPU PCIICHUHA 3aaa4, OOCHUBATh
1 JOTMYECKYK0 IPAaBWIBHOCTb  PACCYXACHUH; YMEHHE  OIEpUpPOBaATh
IMOHATUAMU: MHOXKCCTBO, MOAMHOXCCTBO, OIICpallMd HaJd MHOXKECTBAMU,
YMCHUC HUCIIOJIb30BAaTh TCOpeTHKO—MHO)KeCTBeHHbIﬁ ariIapar IS
OIMHMCaHus pCaJbHBIX ITPOLECCOB U SIBJICHUU U IOpu pCIICHUHA 3aaa4, B TOM
YHUCle U3 APYruX yueOHbIX IPEeIMETOB; YMEHUE ONEpUPOBAThH MOHATHIMMU:
rpad, cBs3HBIN T'pad, AEPEeBO, UK, rpad HaA MIIOCKOCTH; YMEHHUE 33/1aBaTh
1 OIMUChIBATH rpaq)m Pas3IMIYHbIMU CHOCOGaMI/I; HCIIOJIb30BAaTh l"pa(i)I)I Ipn

PCUICHUHU 3a1a4

YMeHue onepupoBaTh MOHATHSIMHU: HATypaJbHOE YHUCIO, IIEJI0€ YHCIIO,
CTEIEHb C LIEJbIM MTOoKa3aTelieM, KOPEHb HATyPaJbHOM CTEIEHH, CTEIEHD C
palMOHATIBHBIM TOKA3aTeNeM, CTENEeHb C JACHCTBUTEIBHBIM IOKa3aTeleM,
gorapuM dYHUClIa, CHHYC, KOCHHYC W TaHTCHC MPOHM3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJI0, PAlHOHAIFHOE YHCIIO, HWPPAOHAIBHOE YHCIIO,
MHO)KECTBA HATYpaJbHBIX, IEJbIX, PALUOHAIBHBIX, JCHCTBUTEIbHBIX
2 YHUCesl; YMEHHUE UCIIOIb30BaTh MPU3HAKU JIEIMMOCTH, HAMMEHbIINI OOIIHit
JEMTENIb ¥ HaWMEHbIee oOImee KpaTHoe, aiaropuT™M EBkiawma mpu
PCHICHUN 3adad, 3HAKOMCTBO C Pa3/IMYHBIMU IMO3UIITUOHHBIMHU CHCTECMaMU
CUHCJICHUA; YMCHHUEC BBIIIOJHATH BBIYUCIICHUC 3HA4YECHUH U HpeO6pa30BaHI/I$[
BBIPOKEHUN CO CTEMEHsIMH W JiorapudmMamu, mpeodpa3oBaHUs JPOOHO-
pPAllMOHAJIBHBIX  BBIPAXXEHUN; yYMEHUE  ONEpPUPOBATH  IMOHATHUIMM:

oCJICA0BAaTCIbHOCTD, apI/I(i)MeTI/I‘-IeCKaSI nmporpeccus, TreoOMCTpUUICCKad




nporpeccusi, OECKOHEUYHO YObIBalOIasi T'€OMETpUYEcKass MPOrpPEecCusi;
YMEHHE 3a/1aBaTh I1OCJIEIOBATEIBHOCTH, B TOM YHCIE C MOMOUIbIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONMEPUPOBATH MOHSITUSIMU: KOMIIJIEKCHOE
YUCJI0, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJa, MOAYJIb M apryMEHT
KOMIIJIGKCHOT'O  YHCJIa, dbopMa  3amUCH  KOMIUICKCHBIX  YHCEll
(reomeTpuueckasi, TPUTOHOMETpPHYECKass H aireOpaudveckas); YMETb
MPOU3BOAUTh apU(PMETUUECKUE JICHCTBUS C KOMIUICGKCHBIMUA YHCJIAMH,
MPUBOJUTH MPUMEPHI UCIOIb30BaHUSI KOMITJIEKCHBIX YKCEJ; OMEpPUPOBAThH
MOHATUAMM:  MaTpuma 2X2  u  3X3, onpenenuTesb  MaTpPUIIbL,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OITPCACIIUTEIIA

YMeHHe OIepupoBaTh IOHATHSAMU: PALMOHAIBHBIEC, HWPPALMOHAJIBHBIE,
MoKa3aTeNbHbIE, CTENEeHHbIe, Jorapu(@MuuecKkue, TPUTOHOMETPHUECKHE
YpaBHEHHUS M HEPABEHCTBA, WX CHUCTEMbI; YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YPAaBHEHHI W HEPABEHCTB, PaBHOCHJIbHOCTH
YPaBHEHHM, HEPABEHCTB MW CUCTEM; YMEHUE pelaTb YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbI C IIOMOLIBIO pa3JIMYHBIX IPUEMOB; peLIaTh
YpPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IApaMeTpPOM; IPUMEHATH
YpaBHEHHUS, HEPABEHCTBA, MX CHUCTEMBI IJSi PEIICHUS MaTeMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IMyHbIX 001acTell HAyKH U peaibHOM KU3HU

YMeHnue omnepupoBaTh IMOHATHAMHU: (QYHKIMSA, UYETHOCTh (DYHKIUH,
NEPUOANYHOCTh (PYHKLHH, OTrPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
¢yHKIMH, SKCTpeMyM (GYHKIUHM, HauOoJbllee M HaUMEHbIIee 3HAUYCHUs
(GYyHKIMM Ha MPOMEXYTKE, HelpepblBHAs (PYHKIUSA, aCUMITOTHI I'paduka
(GyHKUMH, TIepBas U BTOpas MPOU3BOJAHASA (QPYHKLUHU, T€OMETPUUYECKUN U
¢u3nyeckuii CMBICT IPOU3BOJHOH, IEpBOOOpa3Hasi, ONpenenEéHHbIN
MHTErpajl; yMEHME HAaXOAWUTh ACUMITOTHI Ipaduka (QyHKUUU; yMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CyMMBbI, IIPOM3BEIEHHUS, YAaCTHOIO U
KOMITO3UIIMM (YHKLUH, HAXOOUTh YpPaBHEHUE KacaTeNbHOM K Trpaduky
(GYHKIIMM;, yMEHHE HAXOAWUTh IPOU3BOAHBIC 3IIEMEHTAPHBIX (YHKLUH;
YMEHHME HCIOJb30BaTh MPOM3BOAHYIO [UIsl HCCIelOBaHUs (QYHKIHH,
HaXoAWUTh HauOONbIIME M HAaUMEHbIIME 3HayeHHs (yHKUUN; CTPOUTH
rpadukyd MHOTOWIEHOB C MCIIOJIb30BAaHUEM armapaTa MaTeMaTHYecKOro
aHalIM3a; IPUMEHATh IPOU3BOJHYIO Uil HAXOXKIEHUS HAWIy4dIlero
pelieHUs] B NPUKIAIHBIX, B TOM YHCIE COLMAIBHO-3KOHOMHUYECKUX H

du3nYecKNX 3a/1auax; HaXOAHUTh IUIOMAIN U 00BEMBI (PUTYp C MOMOIIBIO




HWHTCIrpaia; MNPUBOAUTHL IMPUMEPBI MATCMATUYCCKOro0 MOACIHMPOBAHUA C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIUU, oOpaTHas QyHKIHS,
KOMIO3uLMs (QyHKUMH, JuHeHas QYHKUMS, KBaapaTU4yHas (¢ YHKLHUSA,
pannoHanbHAs (QYHKIMS, CTENEHHas (QYHKIUS, TPHUTOHOMETPHUECKHE
¢yHkuMH, oOpaTHBIE TPUTOHOMETpUUYECKHE (DYHKIUH, MOKa3aTeslbHas U
ngorapugmMuyeckas (QyHKIUH,; YMEHHE CTPOMTh TIpadUKd HM3y4EHHBIX
(GYHKIMHE,  BBINONHATH  mpeoOpa3zoBaHust  rpadukoB  (QyHKIHIA,
UCTIOJIb30BATh I'pa(UKH I U3y4EHHs MPOIECCOB M 3aBHCUMOCTEH, mpu
pelIeHuH 3a/ad U3 JpYrux y4eOHBbIX NpEeIMEeTOB M 3a7au U3 peabHOM
KHU3HHM;, BBIpaXaTb (OpPMyJIaMH 3aBUCUMOCTH MEXIY BeJIMYHHAMU,
UCIIOJIb30BaTh CBOMCTBA M rpaduku QYHKUMN NI pelleHHs] ypaBHEHMH,
HEpaBEHCTB W 3a7ad C HapaMeTpaMH; H300pakaTb Ha KOOPAWHATHOM

IJIOCKOCTH MHO>KECTBA PEILICHUN YPABHEHUMN, HEPABEHCTB U UX CHCTEM

VYMeHue pemaTth TEKCTOBBIE 3aJauMd pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JBM)KEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOrH, 3a7a4d U3 00JacTU YNpaBJIEHHS JUYHBIMU U CEMEHHBIMU
¢uHaHCAaMM); COCTaBIATh BBIPAKEHUS, ypaBHEHHs, HEPaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBUIO 3aJayH, HMCCIECJ0BAThb IIOJIYyYEHHOE DEIICHUE U
OLICHMBATh IIPaBIONONO0OHOCTh PE3YNbTAaTOB; YMEHHE MOJAEIMPOBAThH
peaJbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKH; COCTaBIISATH BBIPAKCHHUS,
YpaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIEA0BATh
NOCTPOEHHBIE  MOJENM C  HCIOJb30BAHMEM  ammapara  aiaredpsl,

MHTEPIPETUPOBATH OIYUEHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMM: CpelHee apudMeTHuecKoe, MeluaHa,
HauOoJbIllee U HauMeHbIlIee 3HAUCHUs, pa3Max, JTUCIEepCHsl, CTaHAapTHOE
OTKJIOHEHHE 4YMCJIOBOIO0 Habopa; yMEHHE HU3BJIEKaThb, UHTEPIPETUPOBATH
uH(pOpMAIHIO, IPEICTABICHHYIO B Ta0/MILIax, Ha Juarpammax, rpagukax,
OTPa’KaIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBICHUMN; MPEACTABIATH
uHQoOpMaIMI0O C [OMOIIBI0 TAOMUIL M  JUarpaMMm; HCCIEAOBaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TIpapHuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; I'paQUueCcKH UCCIIEA0BATh COBMECTHBIC

HaOJII0IEHHs] C TOMOLIbIO AUAarpaMM pacceuBaHUs U IMHEWHOMN perpeccuu

YMeHue omnepupoBaTh IOHATHUAMM: CIyYaWHBIH ONBIT W CllydalHOE

COOBITHE, BEPOATHOCTb CIy4alHOTO COOBITUS; YMEHHME BBIYUCIATH




BEPOSTHOCTh C MCIIOJb30BAaHUEM TIpaUUECKUX METON0B; IPUMEHAThH
GopMyIbl CIOKEHHS M YMHOXEHHS BEpPOATHOCTEH, (QopMyJy IMOJHON
BeposiTHOCTH, Gopmyiy bepHymiu, komMOuHaTOpHBIE (AKTHI U (HOPMYIIbI,
OLICHMBATh BEPOATHOCTH peaJbHBIX COOBITUH; YyMEHHE OIEepUpOBaTh
NOHATUSAMU: CllydyaliHas BEJIWYMHA, pACIpEAEIEeHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OKUIAHUE, IUCIEPCHs U CTAaHIAPTHOE OTKIOHEHUE
cllydailHOM  BeNMWYUHBL, (QYHKIUU  paclpelneieHus U IJIOTHOCTH
PaBHOMEPHOT0, OKa3aTeIbHOr0 ¥ HOPMAJIBHOTO paclpe/e/leHHii; yMeHne
UCIOJIb30BaTh CBOWCTBA M3YUYECHHBIX pAaCIpeIesIeHUi I pelieHHs 3a/a4;
3HAKOMCTBO C MOHSTHUSIMU: 3aKOH OOJIBIIMX YHUCEN, METO/AbI BEIOOPOUHBIX
UCCIIEZIOBAHUN; yMEHHME MPUBOIUTH MPUMEPHl IPOSBJIEHUA 3aKOHA
OONBIIMX 4YMCEN B IPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSX; YMEHHE
OllepUPOBaTh MOHATHAMU: COYETaHHE, NEPECTAaHOBKA, YUCIO COYETaHWM,
YHUCIO  IepecTaHoBOK; OuHOM  HblOTOHA;  yMeHHE  NIPUMEHSThH
KOMOMHATOpHbIE (DAKTHI M PACCYXIEHUS AJIS pPelIeHUs 3a]ay; OLeHUBATh
BEPOSITHOCTU PEAIbHBIX COOBITUI; COCTABJISATh BEPOSATHOCTHYIO MOJAENb U

MHTEPIPETUPOBATH MOJYYEHHBIN PE3yIbTAT

YMmenune OIICpHUPOBATDH IIOHATHUAMMU: TOYKa, npsamasd, ITJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUNHA YIJIa, IUIOCKUI yroi, AByrpaHHbIN
YTOJI, TPEXTPAHHBIA YroJl, CKPEIIMBAOIINECS MPSIMBIE, MapaIeIbHOCTh U
MEPINICHAUKYIPHOCTDL IPAMBIX H HHOCKOCTeﬁ, yrojix MCExay IpsAMbIMU,
YIOoJl MEXKIYy TMpsIMOA M IUIOCKOCTBIO, YIrOJI MEXKAY IUIOCKOCTSIMH,
pacCToOdIHUC OT TOYKH OO IIJIOCKOCTHU, PACCTOSAHHUC MCKAY IMPSIMBIMU,
pacCToOdHUC MCKAY IIJIOCKOCTAMH, YMCHHE HCIOJB30BAaTh MpPU PCUHICHUU
3a7lad U3y4yeHHble (DAKThl U TEOpPEMbl IIAHUMETPUHU; YMEHHUE OL[€HUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTh MaTeMaTHUeCKHe
MOJENN C IOMOIIBIO TI'E€OMETPUUYECKUX IOHATHM M BEJIMYUH, pellaTh

CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3aJauU
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YMeHue ornepupoBaTh MOHATHSAMHU: IUIOMAAL (UTYpPBI, 00BEM (QHUTYPHI,
MHOTOTPaHHUK, MPaBWIbHBIA MHOTOIPAHHHUK, CCUYCHHE MHOTOIPaHHHUKA,
KyO, mapajuleNienuie], Npu3Ma, nupaMmuaa, (GUrypa ¥ IOBEPXHOCTh
BpalleHus, NWIMHIP, KOHYC, map, cdepa, miomanab cdepsl, MIIONIAIb
MOBEPXHOCTH MHUPAaMUJBI, MPHU3MBI, KOHycCa, NHJUHApA, 00BEM Ky0a,
OPSMOYTOIILHOTO TapajulefienuIena, HTUPaMUIbl, TPHU3MBL, WIHHIPA,
KOHyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUs KOHyCa WM LUIMHJPA,

napauiCJibHbI€ OCHU HWJIM OCHOBAHHIO, CCUCHHUC IIapa, IJIOCKOCTD,




Kacarouasicst cdepbl, LMIMHAPA, KOHYCa; YMEHHE CTpPOUTh CEYEHUeE
MHOTOTpaHHHKA, M300pa)KaTh MHOTOIPAHHHUKHU, (UTYpPbl M TOBEPXHOCTH
BpAILEHUS], UX CEUYECHHS, B TOM YHCJIE€ C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSATh CBOHCTBA T'€OMETPUYECKHX (UTYDP, CAMOCTOSITEIHHO
bopMynHpOBaTH OMpeNeNeHUs U3y9aeMbIX (UTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAX W IMpH3HAKaX T'€OMETPHUUYECKUX (UTYp, OOOCHOBBHIBATH WU
OMpOBEPratb HWX; YMEHUWE TPOBOJIUTH Kiaccupukanuo QuUryp mo
pasIUYHBIM TPU3HAKAM, BBITOJNHATh HEOOXOAMMBIC JIOMOJHHUTEIILHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHATUSMHU: JABH)KEHHE B  IMPOCTPAHCTBE,
napasuieJbHBI TEPEeHOC, CUMMETpUs Ha IUJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOA00OUsS, TOA00HBIE (UTYpPBI; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (HUTYyphI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUICCKIE OTHOIICHUS TIPU
peIIeHUH 3a7a49;, HaXOAWTh TEOMETPUYCCKHE BEIMYUHBI (JIMHA, YTOI,
IUIOMIAb, 00BEM) IPH PEIICHUU 3aJad U3 IPYTUX y4eOHBIX MPEIMETOB U
U3 pEaNbHOW >KU3HU; YMEHHE BBIYHCIATH TEOMETPHUECKHE BEIUYMHBI
(amuua, yroiy, miowm@Ab, O0BEM, IUIOUIA[b IMOBEPXHOCTH), HCHOIb3Ys
U3yYeHHBbIC (OPMYJIBI U METOJBI, B TOM YHCJIC: TUIOMAh ITOBEPXHOCTH
MUPaMHIBI, TPU3MBI, KOHYcCa, IWIMHIpA, TIomanb chepbl; 00bEM Kyoa,
IPSMOYTOJIBHOTO — TIapajUle/iennuIea, TUPAMUIbI, MPU3MBI, [THJIHHJIPA,

KOHYcCa, [I1apa; yMEHHEe HaXOAUTh OTHOIICHNE 00BEMOB MOTOOHBIX GHUTYP
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YMenue OIICPpUPOBATL MOHATHAMU: IPAMOYIOJIbHAsI CUCTCMa KOOPIHWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOpAMWHATBHI BCEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPAa Ha YHCIIO, PA3JIOKCHUE BCKTOpa IO 6a3I/IC}’,
CKaJIApHOC IMPOU3BCACHHUEC, BCKTOPHOC IIPOU3ZBECACHHUE, YIOJI MCKAY
BCKTOpaMH; YMCHHEC HCIIOJIb30BATh BGKTOpHBIfI u KOOp)II/IHaTHLII\/'I METOL

JJB peIICHUA TCOMCTPHUYCCKU X 3aad M 3a1a4 JpyIrux y‘le6HBIX npeamMeETOB
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YMenue BoIOUpaTh MOAXOIAIINN METOA JJIsl PEIICHHS 3a/1aui; TOHUMaHUE
3HAYUMOCTH MAaTeMaTUKU B H3YYCHHH MPUPOTHBIX H OOIIECTBEHHBIX
IPOIIECCOB W SBJICHUH; yMEHHE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, yMEHHE MPUBOIUTH MPUMEPHI MAaTEMAaTHIECKUX

OTKPBITUH POCCUHCKOW U MUPOBOM MaTEMaTH4YECKOM HAyKU




HNEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUS
1.1 Hatypanbnble u nensle uncia. [IpusHaku 1e1MMOCTH LENbIX YHCEel
12 Panmonanbuble  uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLIEHTHI,
. OeCcKOHEUHbIE TepHOIUIECKIE TPOOHU
13 ApudmeTnueckuil KOpeHb HATypaJbHOU cTerneHu. J[eficTBus ¢ apupMeTHUIeCKUMU
' KOpHSIMU HaTypaJIbHON CTENEHU
14 Crenienb ¢ nensiM nokasareneMm. CTeneHb ¢ palmoOHAIbHBIM MToKa3aTeneM. CBoiicTBa
. CTEIlEHU
L5 CuHyC, KOCHMHYC M TaHIE€HC YHCJIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHI'€HC Y CIOBOI 0 apryMeHTa
1.6 Jlorapudwm uncna. JleciTHUHbIE U HATYpPATbHBIE TOTapH(PMBbI
HelictButenpHble unchna. Apudmernueckue omnepanud C  JICHCTBUTEIHHBIMU
1.7 gyrciaamu. [1puOnmkEéHHble BEIYUCICHUS, IPaBUiIa OKPYTJIEHUS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BHIYMCIEHUI
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Komrmnekchbie uncna
2 VpaBHEHHS U HEPaBCHCTBA
2.1 Lenbie u ApoOHO-pallMOHANILHBIE YPAaBHEHUS
2.2 HppanynoHnanbHble ypaBHEHUSA
23 TpuroHomerpuyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHHUS
2.5 [enbie u poOHO-paIMOHANEHBIE HEPABEHCTBA
2.6 WppanuonanbHble HEPaBEHCTBA
2.7 [TokazatenbHbIC U JTOrapu(PMUIECKHIE HEPABEHCTBA
2.8 TpuroHomerpudeckre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucreMbl JIMHEHHBIX YpaBHEHUH. OTNpenenuTens MaTpHULIbL
3 OyHKIUU U TpapUKu




@ynkuus, crnocodbl 3agaHus ¢yHkuuu. I'paduk ¢yHkuuu. BzaumHO oOpaTHbIE

> ¢ynkuuu. YétHele n HeuéTHble PyHKIUU. [leproanueckue GyHKIUN
OOnacte ompeneneHuss W MHOXECTBO 3HaueHuM QyHkuuu. Hymun QyHKum.
) [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMyMbl ¥ MHUHMMYMBI (yHkuuu. HauOoinbliee W HauMeHblee 3HaueHHE
(GYHKIIMH HA TTPOMEKYTKE
13 Crenennass (QyHKIMS C HaTypaJbHBIM H LeTbIM ToKa3areiem. EE cBoiictBa u
' rpa¢uk. CBoicTBa U rpaduK KOPHS 1-0il CTENeHN
34 Tpuronomerpudeckue QyHKINH, X CBOICTBA U Irpaduku
3.5 IToka3arenbHas u Jorapupmuyeckas GyHKIUH, UX CBOMCTBA U IpauKu
16 Touku paspeiBa. AcumnToTel TrpaduxoB ¢yHkiuil. CaoiictBa  QyHKIM,
. HENpPEpBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEIOBATEIbHOCTEH
3.8 Apudmetnueckas 1 reomerpudeckas nporpeccun. @opmysia cloKHBIX TPOLIEHTOB
4 Hauana maremaTnueckoro ananmsa
4.1 [TpousBoanas ¢pynkuuu. [TpousBoaHbIe 3MeMeHTapHbIX QyHKINN
[IpumMeHeHne NPOU3BOJHON K HMCCICIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 AKCTpeMyMbl. HaxoxieHrne HauOoJbIIero 1 HaMMEHbIIETO 3HA4YeHUs! (QYHKIUN Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uuterpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BeposrHoctb
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbI€ U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TOBEPXHOCTH BpaIICHUS
7.5 KoopauHate! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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