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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
aHanmza» otBoauTcst 272 yaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kJacce — 136 yacoB (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
JEUCTBUTENBHOIO YKCa U ero cBoiictBa. [TpubnuxEHHbIe BHIYUCICHUS, TTpaBUIIa
OKpPYTJIEHUs, IPUKUJIKA U OLIEHKA Pe3yIbTaTa BEIYUCICHNMN.

Crenenp ¢ uensiM 1nokaszareneMmM. buHoMm Herorona. Hcenonbs3oBaHue
noaxojsien (popmbl 3anncu 1eUCTBUTEIbHBIX YHUCEN JUISl PEIICHUs TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS TaHHBIX.

ApudmMeTuyeckuii KOpeHb HaTypajJIbHOM CTETIEHHU U €0 CBOWCTBA.

CreneHp C panuoOHANIBHBIM IIOKA3aTeieM M €€ CBOMCTBA, CTEINEHb C
JNEHUCTBUTEIIBHBIM IIOKA3aTEIIEM.

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

CHHYyC, KOCHHYC, TaHI€HC, KOTaHI'€HC YHUCJIOBOrO0 aprymeHTa. ApKCHUHYC,
APKKOCHHYC U APKTAHT'E€HC YMCIOBOr0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnmectBa W TOXKAECTBEHHBIE IMpeoOpa3oBaHUsA. YpaBHEHUE, KOpPEHb
ypaBHEHHUs. PaBHOCWIBHBIE ypaBHEHUs W YpaBHEHMS-CIeICTBUSA. HepaBeHCTBO,
pelIeHe HEPAaBEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS LEIbIX U IPOOHO-PALIMOHATIBHBIX YPAaBHEHUH U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOM NEPEMEHHOMU. JleleHne MHOrowwieHa Ha
MHOrOWJeH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LENbIMH
koaunuentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YNCIOBBIX BBIPAXKEHUM, COAEPIKAIUX CTEIIEHH U KOPHHU.

WppaunonanbHbie YpaBHEHUS. OcHoBHBIE METO/BI peuieHus
HMPPALUOHAIBHBIX YPABHEHUM.

IToka3zarenpHble ypaBHEHHs. OCHOBHBIE METOIbI PELICHUS ITOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeobpazoBaHue BbIPAKEHU, COEPKAILINUX JOTrapHU(PMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHoOBHbIE METO/IbI peleHus
norapupMUIECKIX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHne TPUroHOMETPUUECKUX YPABHEHUM.



Pemienne cucrem JIMHEMHBIX ypaBHEHUMM. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHUU. Omnpenenutenb MaTpulbl 2X2, €ro TeOMETPUYECKHH CMBICT H
CBOMCTBA, BBIYMCJICHUE €r0 3HAYCHUS, IPUMEHEHUE ONPEICIUTENS I PELICHUS
CUCTEMBI JIMHEWHBIX YpaBHEHHM. PeleHne NpUKIAagHBIX 3aJad C HOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUM. lcciaenoBaHue MNOCTPOCHHOM MOAEIU C
MIOMOILBIO MATPHUIL U ONIPEAETUTENEH.

[ToctpoeHre MaTeMaTUYECKUX MOJENICH PEaTbHOM CUTYallMd C TMOMOILbIO
YPaBHEHUW W HEPABEHCTB. [IprMeHEHME ypaBHEHUI U HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3alady M 3aJad W3 PA3IMYHbIX OOJacTell HayKd M peanbHOU
KU3ZHHU.

DyHKUMU U TPaPUKHU

OyHKIUs, crnocodbl 3amanus ¢GyHKIUU. B3aumHO o0paTHbIE (YHKIUU.
Komnosunus Qynkumii. I'paduk dyHkuun. DnemMeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIUH.

Obnactb ompeseneHuss U MHOXKECTBO 3HadeHUi ¢QynHkuuu. Hymu Qynkiumu.
[TpomexyTky 3HaKomocTosTHCTBA. YEéTHBIC M HeuéTHBIC QyHKIMU. [leprognyeckue
dbyukiuu. IIpomexxyTku MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHHHUMYMBbI
dbynkuuu. Haubosnpliiee © HaMeHblIllee 3HaYeHUs (YHKIIUA Ha TIPOMEXYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TMHEHHAs (QYHKIMH. DJIEMEHTapHOE
UCCIIEIOBAaHUE U TOCTPOEHUE UX IPaPUKOB.

CrernenHas GyHKIMS ¢ HATYpaJIbHBIM U II€NIBIM MOKa3aTeneM. EE cBolicTBa u
rpajux. CBoiicTBa W rpauK KOpHS N-OM CTENEeHW Kak (YHKIMH OOpaTHOU
CTEINEHU C HATYpaJIbHBIM NTOKA3aTEIEM.

[TokazarensHass u norapudmuyeckas (YHKIMHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUN ISl pEIIEHUS] YPABHEHU.

TpuronoMmerpuueckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMNA YUCIOBOTO apryMEHTa.

QOYHKIIUOHAJBHBIE 3aBUCUMOCTM B pEaJbHBIX IIpOLIECCaX U SBICHUSX.
I'paduxu peanbHBIX 3aBUCUMOCTEM.

Havana maTteMaTH4eCKOro aHajaus3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IMOCIEIOBATEILHOCTEH. MeToxn
MaTeMaTU4eCcKon WH]TYKIIHAH. MOHOTOHHBIE u OrpaHUYECHHBIE
NIOCIIEA0BATEIBHOCTU. VICTOpUS BO3HHKHOBEHHMS MAaTEMaTHYECKOTO aHaln3a Kak
aHanM3a OECKOHEYHO MaJlbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuyHo yoObiBaromas
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM
IIporpeccuu. JIMHENHbIA U Y3KCIOHEHUHAIBHBINA pocT. Hncno e. DopMyra CI0KHBIX
npoueHToB. Mcnonp30BaHME TPOrpPECCHM I PEUIEHUS pPEAbHbIX —3a7ad
NPUKIIAJHOTO XapaKTepa.



HenpepeiBHbIE (QyHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB (yHkiuil. CBoilcTBa (YHKUMH HENPEPBIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIIOB JUI PELICHHS HEpaBeHCTB. lIprMeHEHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 1S pelieHus 3a1ay.

[lepBas u BTropas npousBojHble pyHKIMH. OnpeneneHue, reoMeTpUIeCcKuil u
(u3HUECKUil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHOM K rpaduKy QyHKIUU.

[IpousBonHble  3nmeMeHTapHbIX  (yHkumil.  Ilpon3BogHas  cymMBI,
POU3BEAEHUS, YaCTHOTO U KOMIO3UIIMHN (PYHKLIUH.

MHoxecTBa U JIOTMKA

MHOXeCTBO, Olepalny HaJ MHOKECTBAMH W WX CBOMCTBA. Jluarpammsbl
Oinepa—Benna. IIpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOIO — amnmapara Ul
ONMCAHMS pEAlbHBIX INPOLECCOB M SABJICHUW, IIPU PEIICHUM 330a4 U3 JAPYrux
y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOr0 OOBEKTa, CIEJICTBUE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KVIACC

Yucnaa 1 BBIYMCICHUS

Hatypanbabie u uensie uncina. [I[puMeHeHrEe MPU3HAKOB JEIUMOCTU IEIbIX
qyucen, HauOonpluil oOuuit aenurens (mamee — HOJl) u HanmeHsblee oOIee
kpatHoe (nanee — HOK), ocratkoB mo moay:to, anroput™ma EBkinaa juist pereHust
3a/1a4 B IEJIBIX YHCIIAX.

KommnekcHbie uucna. AnreOpanyeckass W TPUTOHOMETpHUUECKash (POPMBI
3aMUCU KOMIUIEKCHOTO 4Hclia. ApupMeTHUecKrue Oornepanur ¢ KOMIUIEKCHBIMU
gucinamu. M300pakeHne KOMIUIEKCHBIX YHCeT Ha KOOPAWHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHU M3 KOMIUIEKCHOrO uucia. [IpuMeHeHue
KOMIUIEKCHBIX YHCEN JIJISl PeIIeHUs (PU3NIECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrtema ¥ COBOKYIIHOCTh YpPaBHEHUHW U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEHl  TPUTOHOMETPUYECKUX  YpaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTU. PerieHne TpuroHoMeTpuyeckux HEpaBeH CTB.

OcHOBHBIE METOJIBI pEUICHUS TOKAa3aTeIbHBIX U  JIOTapu(OMHUUECKUX
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM U COBOKYINHOCTEH pallMOHAIbHBIX,
UPPALMOHAIILHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPAaBHCHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMH.



IIpumMeneHne  ypaBHEHHMM, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJady M3 pa3IudyHbIX 00JlacTell HayKH W peajbHOU
KU3HH, HHTEPIPETALHNs TOITYYCHHBIX PE3YyJIbTaTOB.

DOyHKUUHU U rpaduKu

I'padux kommoszunmu GyHKuM. ['eomerpudeckue o00pas3bl ypaBHEHUN H
HEPABEHCTB Ha KOOPJMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U TPAPUKHU.

['paduueckre MeTONBI pelieHUsT YpaBHEHWU M HEPaBEHCTB. | 'paduyeckue
METO/Ibl pEeLIEHUs 3a]1ay C mapaMeTpamu.

Hcnonb3oBanne rpadukoB (QyHKIMA Ji1 HMCCIEAOBAHUS TPOIIECCOB M
3aBUCUMOCTEN, KOTOpbIE BO3HUKAIOT IPU PELICHUHU 33/1a4 U3 JPYrUX Y4EOHBIX
IIPEIMETOB U PEAJIBHOM KU3HU.

Havasa MaTeMaTH4eCKOro aHajau3a

[IpumeHeHne MpOM3BOAHON K MCCIEAOBAHUIO (PYHKIIMA Ha MOHOTOHHOCTb U
sKcTpeMyMmbl.  HaxoxzaeHue  HauOONbIIEr0 W HAaWMEHBIIETO  3HAYEHUU
HENPEPbIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHue NPOU3BOAHOW I HAXOXKACHUS HAWIYUYIIEro pEIICHUsS B
NPUKIAJAHBIX 3ajavax, JUIsl OINpEAENICHHs CKOPOCTH M YCKOPEHHs Ipolecca,
3aJlaHHOTO (OPMYIIOM UK TPadhUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX GyHKIuH. [TpaBuna HaxoXeHUsS TepBOOOPa3HBIX.

WuTerpai. ['eomeTpruueckuii CMBICII MHTETpaja. Brruncnenne
onpenenéHHoro uHTerpana mno dopmyne Hetorona-JleiOnua.

[IpumeHeHne uHTErpaja s HAXOXKACHWS IUIOAAEH IUIOCKUX (QUryp H
00BEMOB T€OMETPUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHunanbHbBIX  ypaBHEHHH. MaremaTtnueckoe
MOJICIUPOBAHME PEAIbHBIX IPOLECCOB C TMOMOIIBIO JAU(PEepeHIUnaTbHBIX
YPaBHECHUU.



[UDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUMA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOr0 BOCTIMTAHNS:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHMCKOro  oOIlIecTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
MPOLIEYp TPaXITAHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAJbHBIMU HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKIMAMY U HA3HAYCHHUEM;

2) NaTPUOTHUYECKOT 0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUMCKON I'pak/IaHCKOW HUJEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY M HACTOSAILIEMY POCCHUHCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTHYECKOM MIKOJbI,
UCIOJIb30BaHUE JTHX JOCTIKEHMM B JPYyruX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOr0 MOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KCHUNW HAyKh U JACSATEIbHOCTHIO YYEHOro, OCO3HAHUE
JUYHOIO BKJIaJa B TOCTPOCHUE YCTOMYMBOIO OyIyIIero;

4) 3¢cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsh 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajau, PEIIECHUH, pacCyKICHH, BOCIPUUMYUBOCTD
K MAaTEMAaTHUYECKUM aCTIEKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nUecKoro BOCIIUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS TPUMEHSATh MAaTeMAaTHYECKUE 3HAHUA B
UHTepecax 3J0pOBOro U 6e3onacHoro odpasa >KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE NHUTAaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIbIXa, peryisipHas ¢pu3nueckas akTUBHOCTD), (PU3NUECKOE COBEPILICHCTBOBAHKE
IIPU 3aHSATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JESTEIBHOCTHIO;

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTh K TpYyLY, OCO3HAaHUE LIEHHOCTU TPYOOJIIOOUs, HHTEpPEC K
paznuuHbIM  chepam  TIpoeCcCUOHAILHOW  JIEITEIbHOCTH,  CBA3aHHBIM  C
MaTEeMaTUKOW H €€ MTPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oyaymield mpodeccurn W Ppeaqu30BbIBaTH COOCTBEHHBIC >KHU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTP K  MAaTreMaTHYeCKOMY  OOpa3oBaHUIO U
caM0ooOpa30BaHUIO Ha MPOTSKEHUU BCEU MKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33]]a4 MAaTEeMaTUYECKON HAIPABICHHOCTH;

7) IKOJIOrM4€CKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  DKOJIOTHYECKOM  KYyJIbTYpbl, TOHWMAaHHWE BIUSHUSA
COLIMATbHO-KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelibl, OCO3HAHUE TII00AILHOIO XapaKkTepa KOJIOTHYECKUX MPoOsieM, OpUEHTAIUS
HAa TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWM JUIs pelieHHs 3adad B 00JacTH
OKpY>KaloIlel Cpelibl, IUIAHUPOBAHWE TIOCTYMKOB W OIICHKM WX BO3MOXKHBIX
MOCJEACTBUM JUJISI OKPYXKAIOLIEH CPEb,

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

c(hOpMUPOBAHHOCT MHMPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOW  TPAKTUKH, IMOHUMAaHUE
MaTEMaTUYECKON HayKu Kak c@epbl 4elOBEYECKOW JIeATebHOCTH, 3TaroB €€
pa3BUTUS W 3HAYUMOCTH ISl PAa3BUTUS LMUBUIM3ALMHN, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKM W MaTeMaTUYeCKOM KyJIbTYpOH Kak CpEeJACTBOM IO3HAHUS MUDA,
TOTOBHOCTh OCYILECTBIISITh TMPOEKTHYIO W HCCIEAOBATEIbCKYIO AESATEIbHOCTh
WH]JIUBUYaJTbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBHSA

ba3oBrbie 1oruyeckue 1eHCTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHWH MEXKAY TMOHATHUSAMH, (OPMYIUPOBATH
OIpeNieJICHUs TIOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(PHUKAIIH,
OCHOBaHMUs /17151 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

BOCIIpUHUMAaTh,  (GOPMYIMPOBaTh U  NPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIEC, €NIUHUYHBIE, YACTHBIE U OOILKE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (haKkTax, MaHHBIX, HAOMIOJEHUSX M YTBEPXKICHHSX, MpeaaraTb KpUTEpUU IS
BBISIBIICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C MCHOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€IYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKJIIOUEHHUH 110 aHAJIOTUY;

IPOBOJIUTH CAMOCTOSITEIBHO JTOKA3aTEeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHU
(MpsiMBbIE ¥ OT TPOTHUBHOTO), BHICTPANBATh apTyMEHTAIUIO, IPUBOIUTE MIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/ICHUS U BBIBOJIbI;

BbIOMpaTh crnoco0 penieHUst y4eOHOM 3ajadd  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIIeHHWs, BbIOMpaTh Haubosiee  TOAXOMANUMHA € y4ETOM
CaMOCTOSATENLHO BBIICIEHHBIX KPUTEPHUEB).



Ba3oBble ucciienoBarejibckme AeicTBHUSA:

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

MPOBOJIUTh CAMOCTOSITEJILHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTHUYeCcKOro 0ObEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMHU, SBJIICHUSIMH, TIPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NpPOBEAEHHOTO  HAOMIOJEHUs,  WCCIEOBaHUS, OIEHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIEHU;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IMIpollecca, a TakXKe BbIABUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISBIIATH JACPUITUTH WH(POpPMAIIMK, JAaHHBIX, HECOOXOAMUMBIX IS OTBETa HA
BOMPOC U JJIs PEIICHUS 3a1a4H;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATH,
CHUCTEMATU3UPOBAaTh U MHTEPNPETUPOBATH HH(POPMAIUIO PA3TUYHBIX BUIOB U
¢dbopM mpencTaBieHus;

CTPYKTYpUpOBaTh MH(OOpPMAIMIO, MPEACTaBIsATh €€ B PA3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpaduUECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
c(hOpMYJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA

OO0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIEHHUS B COOTBETCTBUM C YCIOBUSIMHU U
HEeNIAMH OOILEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 0 XOAY pELICHHUs 3aJayu,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0/l OOCYXKICHHsI 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOJieMbl, pelraeMoil 3alayu, BBICKA3bIBaThb WJEH, HAIEJIEHHbIE Ha IOMCK
pELIEHUs, COIOCTABIAATh CBOM CYXKICHHUS C CYXKICHUAMHU IPYTHX YYaCTHHUKOB
uanora, OOHapyXKMBaTh Pa3IMuMe M CXOACTBO MO3MIMH, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATD PE3YJbTAThl PELIEHUS 331a4d, YKCIIEPUMEHTA, UCCIEAOBAHNUS,
POEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaTr BBICTYIICHUS C Y4E€TOM 3ajad
pe3eHTAIMU U OCOOCHHOCTEN ayAUTOPHH.

PerynsiTuBHbIC YHHBeEpcaabHbIe Y4eOHbIE 1eliCTBUSA



Camoopranuszanus:

COCTaBJIATh IIJIaH, AJITOPUTM pPELICHUS 3aJ]a4uM, BIOMpaTh COCOO pelieHus ¢
y4ETOM HMMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VIEKT:

BJQJIETh  HABbIKAMHM  TO3HABAaTEJIbHOM  peEeKCMHM  KaK  OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUI M MBICIUTENbHBIX MPOLECCOB, UX PE3YyJbTaTOB, BIA/IETh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysbTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4H;

MPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPU PELICHUH 3a]ayH,
BHOCHUTb KOPPEKTUBBI B JESTEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEMH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa I[EJIU U YCIOBHUIM, OOBSICHIATH MPUINHBI
JOCTHKEHUSI WJIM HEJOCTHXKEHUS PE3YJIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas NeATEIBHOCTD:

IIOHMMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHIYaJIbHON
paboOThl MpW peleHMH YYeOHbIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITEeIbHOCTH, TUIAHUPOBAaTh OPraHMU3AlMI0 COBMECTHOW palbOThI, paclpeneisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh MPOLECC U pe3yabTar padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJIeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» M HWHBIE), BBIIOJHATh CBOI 4YacTb pabOThl H
KOOPAMHUPOBATh CBOW JEWCTBUS C APYTMMH 4YJ€HaMd KOMaHJbI, OLIEHHUBATH
KayeCTBO CBOETO BKJaJa B OOLIMN MPOIYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJIEHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kjacce oOyJaromuiics MOJYYHUT CIEIYIOIINAE
MIPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodyell mporpaMMbl yd4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yuca 1 BHIYUCIICHUS:

CBOOOJIHO ONEPUPOBATH TOHATUSAMH: PAMOHAIBHOE YHUCIO0, OECKOHEUHas
nepuojuvecKas JpoOb, TMPOIEHTHI, HWPpPALMOHATIHLHOE YHCIO, MHOXECTBA
paloHaIBHBIX U IEUCTBUTEIBLHBIX YUCEN, MOYJIb IEUCTBUTEIHLHOTO YHUCIIA;

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

MPUMEHSATH TPUOTMKEHHBIC BRIUMCIICHHUS, TTPaBUiIa OKPYTJIEHUS, TPUKUIKY U
OLICHKY pe3yJbTaTa BHIYMCIICHUI;



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

CBOOOJIHO ONEPUPOBATH MOHATHUEM: APUPMETHUECKUN KOPEHb HaTypaibHOU
CTEIICHH,;

CBOOOJHO OMEPUPOBATH MOHATUEM: CTENEHb C PALIMOHAIBLHBIM MOKA3aTENEM;

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

CBOOOJIHO ONEpUPOBaTh MOHATUSIMHU: CHUHYC, KOCUHYC, TAaHI'€HC, KOTAHT€HC
YUCJIOBOT'O apryMEHTA;

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

YpaBHeHUs1 M1 HEPABEHCTBA:

CBOOOJIHO ONEPHPOBATh MOHATHUAMM: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHHS 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(PUIMEHTaMi, KOPHU MHOTOWIEHA, MPUMEHATH
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 ONpENEHUTENss 2 X 2 JUisl BBIYMCICHHUS €ro 3HA4eHUs,
IIPUMEHATh ONPENCIIUTENN [UIsl PEIICHUS CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJZIEIIMPOBATh pEabHbIE CUTYALMU C ITOMOIIBI0 CUCTEMBI JUHEHHBIX YPAaBHEHU,
UCCJIEIOBAaTh ITOCTPOCHHBIE MOJEINA C IIOMOIIBIO MAaTpULl U OIpEACIUTENEH,
MHTEPIPETUPOBATH IMOIYyYECHHBINA 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;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUECKHe (HopMynbl Al mpeoOpa3zoBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHHI;

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

MOJICJIMPOBATh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKCHUSA, YpaBHEHMs, HEPAaBEHCTBA MO YCJIOBUIO 33Ja4M, HCCICIOBATh
IOCTPOEHHBIE MOJIETIH C UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKUUH U rpaPUKuU:

CBOOOJIHO OINEpUPOBATh MOHATUAMU: (PYHKLHMS, CIOCOOBI 3aMaHusl (PyHKIUH,
B3aMMHO oOOpaTHble (YHKIIMH, KOMMO3UIUS (QYHKIUHA, Tpaduk QyHKIHH,
BBITIOJIHSATH AJIeMEHTapHbIE MpeoOpa3oBaHus rpaduKoB GyHKIUHT;

CBOOOJHO ONEPUPOBATH MOHATUSMU: OOJACTh OMPEICICHUS U MHOXKECTBO
3HaYCHUN PYHKIMH, HYJIH (PYHKIIMH, TPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJHO OINEpPUPOBaTh TMOHATHSAMHU: UYETHBIE M HEUETHBIE (DYyHKIUH,
nepuogndeckue yHKIMHU, TPOMEKYTKH MOHOTOHHOCTUA (PYHKITUU, MAKCUMYMBI U
MUHUMYMbI (YHKIMM, HauOosblliee W HauMEHblIee 3HAueHHE (QYHKIUM Ha
MIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: CTENEHHas! (QYHKIMS C HATypajbHbIM U
[ENbIM TIOKa3aTesieM, rpaduK CTEMeHHON (YHKIMU C HaTypajdbHBIM M IIEJIBIM
nokasaresyieM, rpauK KOpHS Nh-0il cTeneHdu Kak (YHKIUU OOpPaTHOW CTENEeHU C
HaTypaJbHBIM TTOKa3aTeIeM;

ONEepUPOBATh TOHATUSAMHU: JHHEHHAs, KBaJpaTHUHAs WU JIPOOHO-TMHEWHas
(YHKIIMH, BBIIOTHATH 3JIEMEHTAPHOE UCCIIEOBAHUE U TTOCTPOCHUE UX IPa(pUKOB;

CBOOOHO OMEpUPOBATh MOHATHSIMH: TOKa3aTenbHas M Jorapudmmuyueckas
(GyHKIMH, UX CBOWCTBA U TpaduKH, HCIOJIB30BaTh WX TpauKd g pelieHus
YpPaBHCHUU;

CBOOOZIHO OINEpUpPOBaTh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTbD,
orpeieJIeHHe TPUTOHOMETPUYECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (QYHKIMA ISl HUCCIEAOBAaHUSI IPOLECCOB |
3aBUCHMOCTEW MpPU PEIICHUU 3a7a4d U3 APYrUX y4eOHBIX MPEIMETOB U PeabHOM
’KU3HU, BbIpakaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY BEIUYMHAMU;

Havana matemaTu4eckoro aHajausa:

CBOOOTHO OTEpPUPOBATH MOHATHUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIas reOMEeTpUYEcKasi MPOrpeccus, TMHEHHBIA U
HKCIIOHEHIIMATIBHBIA POCT, (POPMYJia CIOXKHBIX MPOILIEHTOB, UMETh MPEACTABICHHUE
O KOHCTaHTE;

UCIOJb30BaTh HPOTPECCUM JJIsl PELICHHUS peajbHBbIX 3a7ad TMPHUKIAJIHOTO
XapaxkTepa;



CBOOOJIHO ONEPHPOBATH MOHATUAMMU: TIOCIEOBATEILHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEI0OBATENBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IIOCIENOBATENBHOCTH,
INOHMMAaTh OCHOBBI 3apOXKJIECHHMS MAaT€MaTHYECKOro AaHAM3a KakK aHalaMusa
OCCKOHEUHO MAJIBIX;

CBOOOJHO OMNEpUPOBATH MOHATHSMHU: HENpepbIBHbIE (YHKIUHU, TOUKH
pa3psiBa rpaduka GyHKIUU, aCUMIITOTHI Ipadrka 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:

CBOOOJTHO  ONEpUpPOBATH  MOHATHSAMHU:  MHOXKECTBO, OMNEpaluu  Hal
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 MaTeMaTHYECKOro 00ObEKTa, JOKa3aTeIbCTBO, PABHOCHIIbHbIC
YPaBHEHHS U1 HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydaromuiicss TOJYYHUT CIEIYIOIINE
OpeIMETHBIE Pe3yibTaThl 1O OTACJIBbHBIM TeMaM paboueil MmporpaMMbl yueOHOTro
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHATTN3a»:

Yucsia ¥ BBIYUCTICHUA:

CBOOOJHO OINEpPUPOBATH IOHATUSMU: HATypalbHOE U LIEJI0€ YHUCIIO,
MHO>KECTBA HAaTypajbHBbIX M LEJIBIX YMCEJ, HUCIOIb30BaTh NMPU3HAKUA JIEIUMOCTH
uensix yucen, HOJ[ u HOK HarypaibHbIX yncen Ui pelieHus 3aaa4d, IpUMEHSITh
anroput™ EBxnmna;

CBOOOZIHO ONEPUPOBATh IOHATUEM OCTAaTKa MO MOAYJII0, 3alHChIBATh
HaTypaJbHbIC YMCIA B PA3JINYHBIX ITO3ULHMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIEPUPOBATh MOHATUSIMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIA B alreOpandeckorl u
TPUTOHOMETPUYECKON (OopMe, BBINOIHATH apu(PMETUUECKUE ONEpaluud ¢ HUMH U
M300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



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

OCYIIECTBJIATh OTOOpP KOpHEW TMpU pEUIEHUHd TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

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

CBOOOJIHO OMEPUPOBATH MOHITUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEH palMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbIX U
J0rapu(pMUUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarb panyoHaJbHEIE, VppaLMOHAJIBHBIE, IIOKA3aTeJIbHBIE,
JAorapupMUYECKUe U  TPUTOHOMETPUYECKUE YpPaBHEHMsI U  HEPaBEHCTBA,
cozepKalme MOAYJIHA U IapaMeTPhL;

IPUMEHATH IpauyecKue METOMbI JUUIsl pEIICHUs] YPaBHEHUN U HEPABEHCTB, a
TaK)Ke 33J1a4 C apaMeTpamu;

MOJICJIMPOBATh pEAIbHbIE CUTyallUH Ha $3bIKE aiareOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHECHMS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHMIO 3aJa4H,
UCCIIEI0OBAaTh MOCTPOEHHBbIE MOJENM C MCIOJIb30BAaHUEM armapara anreOpsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTar.

DyHKIUU U TpaAPUKH:

CTpOUTh TpaduKH KOMMO3UIMU (YHKIUH C TOMOIIBIO 3JIEMEHTAPHOIO
UCCJICZIOBAHUS U CBOMCTB KOMITO3UIIMH ABYX (DYHKLIU;

CTPOMTh TE€OMETpUYECKMe O00pa3bl ypaBHEHUH W  HEPABEHCTB Ha
KOOPAMHATHOM TIJIOCKOCTH;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: TpaUKU TPUTOHOMETPUUYECKUX
b yHKIIM;

OPUMEHATh (YHKIIUU i1 MOJEIMPOBAHUA U HCCICIOBaHHS pealbHBIX
IIPOLIECCOB.

Havaja MaTeMaTH4eCKOro aHAJIM3a:

UCIOJIb30BaTh MMPOU3BOJHYIO I UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaKOOJbIlIEe U HAUMEHbIIIEE 3HaYeHU ()YHKLIIMH HEMPEPhIBHOW Ha
OTpE3Ke;

WCIIONb30BaTh NPOU3BOAHYIO JUIA HAXOXKICHUS HAWIy4dIIEro pEeuieHus B
OPUKJIAIHBIX, B TOM YHCIE COLMAJIBHO-JKOHOMUYECKHX, 3ajadax, Ui
OIpeNieJICHUs] CKOPOCTM W YCKOpPEHHs THpollecca, 3aJaHHOro (OopMyJIod WM
rpadukom;



CBOOOJHO  OMEpPUPOBATH TMOHATHUSMHU: TEpPBOOOpa3Has, OMpeIeIEHHBIHI
WHTErpaj, HAXOIWUTh IEPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKIUHA M BBIYUCIATH
uHTerpan no ¢popmysne Hetorona-JleitOnuiia;

HaXOJUTh TUIOUIAIH IUIOCKUX PUTYP U OOBEMBI TEJ C MOMOIIbIO HHTErpaa;

MMETh IPEACTaBICHUE O MAaTEMATHMYECKOM MOJEIMPOBAHUU Ha INPUMEPE
cocTaBlieHUs TU(PPepeHInaTbHBIX YPAaBHEHU;

pemare NpUKIAAHBIE 3aJa4H, B TOM YHUCJIE COLUAIBHO-J)KOHOMHYECKOIO M
(¢u3nyeckoro xapakrepa, CpeiCTBaMU MaTeMaTHUYECKOr0 aHaInu3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie |~ Ipaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
MHOX€CTBO IEMCTBUTEIBHBIX YUCEIL
| MHorounensl. PanimonaibHble ypaBHEHUS U 4 |
HepaBeHCTBA. CucTeMbl TMHEHMHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ > |
LIEJIBIM T10Ka3aTesIeM
3 ApudMeTHYeCKHii KOPEHb N-Ol CTETICHH. 15 |
WppaunonanbHbie ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHbie 10 |
ypaBHEHUS
5 Jlorapudmuyeckas HyHKIHSL. 13 |
Jlorapudmudeckre ypaBHEHHUS
6 TpuroHomerpuyeckre BolpaxeHus 1 ” |
YpaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOrPECCUU 10 1
HenpepeiBabie pynkuuu. [IpoussoaHas 20 1
9 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

Konu4yecrBo 1yacos DJIEKTPOHHBIE
No HaunMeHoBaHue pa3ie/ioB U TeM (uudpossbie)
n/n NPOrpaMMbl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypen
: UccnenoBanmne QyHKIUH € TOMOIIBIO 2 1
IIPOU3BOAHON
2 [lepBooOpa3Has 1 UHTETpaj 12 1
3 I'paduku TpuroHoMeTpuUeCcKUX GyHKLIHUH. 14 |
Tpuronomerpuueckue HepaBeHCTBA
4 WppanmonanbHble, IOKa3aTeIbHbIE U 24 |
aorapu(MuyecKre HepaBeH CcTBa
Kommnekchblie uncna 10 1
HarypanbsHble u 1ienplie yncna 10 1
Cucrembl pallMOHAJIBHBIX, UPPALIMOHAIbHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyy ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUS 16 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne Hara uu(ppoBbIE
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bceero u3ydeHusi | oOpa3zoBareibHbIE
padoThI padoThI
pecypcsl
MHOXeCTBO, orepalyy HaJ MHOKECTBAMHU
1 ! pattiH Han 1 02.09.25
1 UX CBOMCTBA
2 Juarpammsl Oiinepa-Benna 1 02.09.25
[IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOT O
3 1 04.09.25
arnmapara Jijisi perieHus 3a1a4
Pannonansueie unciia. OOBIKHOBEHHEBIE U
4 JECATUYHBIEC APOOH, ITPOICHTHI, 1 04.09.25
OCCKOHEUHBIC TIEPUOIUYECKUE TPOOH
Parnmonansubie uncina. OOLIKHOBEHHEIE U
5 JECSITUIHBIC IPOOH, TTPOIICHTHI, 1 09.09.25
OECKOHEYHBIE IIEPUOTNICCKIE TPOOH
ITpumenenue apoOeH U IPOLIEHTOB IS
6 p P P 1 09.09.25
peluIeHus MPUKIagHbIX 3a1a4
IIpumenenue ApoOEH U IIPOLIEHTOB JIJIs
7 P AP pott A 1 11.09.25
peleHus MPUKIaAHbIX 3a1a4
JleficTBUTENbHEIE YKciia. PalinoHaIbHBIE U
8 1 11.09.25
MppaloHaIbHbIE YK CIIa
ApudmeTnaeckue orepaiy ¢
9 pu P 1 16.09.25
e CTBUTEIBHBIMA YHCIaMHU
Monyip 1eCTBUTEIHLHOIO YHUCIIa U €T0
10 uy 1 16.09.25
CBOMCTBA




11

[TpuOnu>xEHHbIE BEIYKUCIIEHUS, TPaBUIIa
OKpYTJICHUS], IPUKUIKA U OLIEHKA
pe3ysbTaTa BBIYUCICHUN

18.09.25

12

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
JIpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

18.09.25

13

OCHOBHBIE METOABI PELICHUS LIEBIX U
JpoOHO-palliOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB

23.09.25

14

OCHOBHBIE METO/BI PEUICHUS LIEIBIX U
IpoOHO-pallMOHATIBHBIX YPaBHEHHUH 1
HEpaBEHCTB

23.09.25

15

MHoOro4JieHbl OT OJTHOW MEPEMEHHOM .
JleneHre MHOTO4JIeHa Ha MHOTOJIEH C
octaTkoM. Teopema besy

30.09.25

16

MHOTro4JIeHbI C IeTbIMU KO3 QUITUSHTAMHU.

Teopema Buera

30.09.25

17

Pemenune cucrem NMMHENHBIX ypaBHEHUI

02.10.25

18

Pemenue cucrem NMMHENHBIX ypaBHEHUI

02.10.25

19

Martpuna CHCTEMBI IMHEHHBIX yPAaBHEHU.
Onpenenurenb MaTpuLbl 2X2, €r0
TF€OMETPUYECKHNA CMBICI U CBOKCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

07.10.25

20

OnpenenuTens MaTpULbl 2X2, €ero
TeOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYKCIEHUE €r0 3HAUEHUS

07.10.25

21

[Ipumenenue onpenenuTens s PelIeHUs
CHCTEMBI JIMHENHBIX YPABHEHUI

09.10.25




22

Pemenne npukiiaiHbIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEMBI JJUHEHHBIX ypaBHEHUM

09.10.25

23

Pemenue npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CHCTEMBI JIMHENUHBIX YPABHEHUN

14.10.25

24

KontponbsHas pabota: "PannonansHeie
ypaBHEHHS U HepaBeHCTBa. CUCTEMBI
JVHENHBIX ypaBHEHUM"

14.10.25

25

OyHKIWMSI, CIOCO0BI 3a1aHusT QYHKIINH.
B3aumHuo oOpatHbie GpyHKImu. Kommnozunus
GbyHKIUH

16.10.25

26

I'padux pyHkumnn. DnemMeHTapHbIE
npeodpazoBanus rpauKoB GyHKIUN

16.10.25

27

OO0nacth OnpeeeH sl U MHOXECTBO
3HaueHui GpyHkuuu. Hymu ¢pyHKIun.
[TpomexxyTKH 3HAaK MMOCTOSTHCTBA

21.10.25

28

YétHbie 1 HeUETHBIC ()YHKIIUH.
[lepuoanueckue ¢pynkuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKLIUU

21.10.25

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIUH.
Haunbonb1iee 1 HauMeHblIee 3HaUEHHE
(GYHKIUY Ha TPOMEXYTKE

23.10.25

30

Jlunelinasi, KBaJpaTuyHas U JpoOHO-
AuHeNHas QyHKUuu

23.10.25

31

DJIeMEHTapHOE HCCIICIOBAHUE U
MoCTpOeHUE TpaUKOB ITHX PYHKITUH

28.10.25

32

DJIeMEHTapHOE UCCIIEA0BAaHUE U
MOCTPOEHUE TPaPUKOB ATUX (QYHKIIHIHA

28.10.25

33

Crernens ¢ OCJIBIM ITOKa3aTCIICM. bunom

06.11.25




Hrrotona

Crerensb ¢ eJIbIM MoKa3aTelneM. bunom

34 06.11.25
Herorona
CrenenHas QyHKIUS ¢ HATYpaJbHBIM U

35 Qysums ¢ HaTyP 11.11.25
LIeNBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk
KonTtponwsnas pabora: "CreneHHas

36 P . P . 11.11.25
¢byukuus. E€ coiictBa u rpaduk”
Apudmernueckuii KOpeHb HATypaJIbHOM

37 puc Kop P 13.11.25
CTEIEHH U €ro CBOICTBA
ApudmeTnueckuil KOpeHb HaATypaIbHOM

38 puch . P P 13.11.25
CTEIEHH U ero CBOICTBa
[IpeoOGpazoBanus YK CTOBBIX BEIPAKECHU,

39 peodp P 18.11.25
coJep)KaIluX CTENEHU U KOPHU
IIpeoOpa3oBanus YMCIOBBIX BEIPAKEHMIA,

40 peoOP P 18.11.25
CoJlepKallluX CTENEHU U KOPHU
[IpeoOGpazoBaHMs UM CITOBBIX BEIPAKECHUH,

41 peobp P 20.11.25
CoJIep)KaIUX CTENEHU U KOPHU
Uppanunonansubie ypaBHeHus. OCHOBHbBIE

42 METO/IbI PEIIECHUS HPPALMOHAIBHBIX 20.11.25
YPaBHEHU I
WppaunonansHbie ypaBHeHUs. OCHOBHbIE

43 METO/bI PEILICHUSA UPPALUOHAIBHBIX 25.11.25
YpaBHEHHI
Wppaunonansubie ypaBHeHUsl. OCHOBHbIE

44 METO/IbI PEIICHUS UPPAIIMOHAIBLHBIX 25.11.25
ypaBHEHUM
PaBHOCHITEHBIE TEPEXO/IBI B PEIICHUH

45 pexol P 27.11.25

MppallMOHAJILHBIX YPaBHEHUI




PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH

46 g 27.11.25
HMppalUMOHAJILHBIX YPaBHEHUI
PaBHOCHITEHBIE TEPEXO/IBI B PEIICHUH

47 PEXOARIB P 02.12.25
WUppallMOHAJILHBIX YPaBHEHUH
PaBHOCUIIbHBIE TEPEXO/IbI B PELICHUH

48 PEXOABIE P 02.12.25
HppallMOHAJILHBIX YpaBHEHUH
CaoiicTBa 1 rpaduK KOPHS N-OM CTETIECHU

49 Kak (pyHKUIMK 0OpaTHOIl cTeneHu ¢ 04.12.25
HaTypajbHbIM I10KA3aTEIEM
CaoiicTBa 1 rpaduK KOpHS N-0i CTEreHU

50 Kak (yHKIIMH OOPAaTHON CTENEHH C 04.12.25
HaTypaJbHBIM TOKa3aTelieM
Kontponbshas padota: "CoiicTBa u rpadux

51 KOpHS n-0ii crernenu. MppaimonaabHbie 09.12.25
ypaBHeHUs"
CrereHb ¢ palMoHaIBHBIM MTOKa3aTeJIeM U

52 . . 09.12.25
e€ cBOIiCTBa
CrereHb ¢ paliMOHAJIBHBIM MTOKa3aTeJIeM U

53 . . 11.12.25
e€ cBoiicTBa
CrereHb ¢ paluoHaIbHBIM MTOKA3aTEIEM U

54 N 11.12.25
e€ cBoiicTBa
ITokazarenpHas pyHKIUS, €€ CBOMCTBA U

55 bynxu 16.12.25
rpaduk
Hcnons3oBanue rpaduka KIUU IS

56 P fb yrxumn A 16.12.25
pelIeHHs] ypaBHEHHI
Ucnonb3oBanue rpaduka GyHKIUHN 1715

57 P fb Qynkumn 1 18.12.25
pellleHus] ypaBHEHUM

58 [TokazarenbHble ypaBHEHUA. OCHOBHBIE 18.12.25




METO/bI PEIICHUS TOKA3aTeIbHBIX
ypaBHEHUM

[TokazarenbHble ypaBHEHUA. OCHOBHBIE

59 METO/bI PEIICHUS MOKAa3aTEIbHBIX 1 23.12.25
YpaBHEHHI
[Tokazatenbubie ypaBHeHUs1. OCHOBHBIE
60 METO/Ibl PEIIEHUS TOKa3aTEIbHbBIX 1 23.12.25
YPaBHEHUI
Kontponbshas padota: "lIloka3atenbHas
61 P P § 1 25.12.25
¢byukuus. [TokasarenbHble ypaBHEHUS
62 Jlorapudwm uncna. CoiicTBa Jorapudma 1 25.12.25
63 Jlorapudwm umcna. CBolicTBa Jiorapudma 1 30.12.25
64 Jlorapudwm uncna. CoiicTBa orapudma 1 30.12.25
65 JlecsaTHYHBIC U HATYpaJbHBIC JTOTapH (PMbI 1 13.01.26
66 JlecsiTuuHbIe M HATYpaJbHBIE JOrapu PMbI 1 13.01.26
IIpeoOpa3oBanre BEIpaKCHUH, COIEPKAIITIX
67 peoOP P Aepram 1 15.01.26
Jorapu GpMeI
[IpeoOpa3zoBaHue BBIpAXEHUH, COMIEPIKATIIMX
68 Peobp P AEPAT 1 15.01.26
JorapuMeI
IIpeoOpa3oBanye BEIpaXKEHUI, COIEPKAIINX
69 peoop P Aepram 1 20.01.26
J0rapu(Mel
Jlorapudmudeckas GpyHKIuUs, €€ CBOMCTBA U
70 puch Pymru 1 20.01.26
rpaduk
Jlorapudmudeckas pyHKIus, €€ CBOMCTBA U
71 pii¢ Oy 1 22.01.26
rpaduk
Ucnons3oBanue rpadguka GyHKIUU IS
72 pad yrxcumm A 1 22.01.26

peLIeHNs] ypaBHEHUI




Hcnonbs3zoBanue rpaduka GyHKIUT IS

73 5 27.01.26
pelleHusl ypaBHEHU I
Jlorapupmuyeckue ypaBHeHusl. OCHOBHBIE

74 METO/Ibl PeIIeHus JOrapru(PMUIECKUX 27.01.26
YpaBHEHHI
Jlorapudmuueckne ypaBHeHUs1. OCHOBHBIE

75 METO/Ibl PEIIEHUS JIOrapu(PMUIECKUX 29.01.26
YPaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIICHHUs JIOTapH(PMUYECKUX 29.01.26
ypaBHEHUM
PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUN

77 PEXOABIE Pe 03.02.26
Jorapu(pMUYecKUX ypaBHEHUN
PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN

78 pexoll pv 03.02.26
norapu(pMUYEcKUX ypaBHEHUH
Kontponbshas padota: "Jlorapupmudeckas

79 P P piiQ ’ 05.02.26
¢byukuus. Jlorapugmuueckue ypaBHeHUs
CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC

80 Y Y 05.02.26
YHCIIOBOI'O apryMeHTa
CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC

81 10.02.26
YHCIIOBOI'O apryMeHTa
ApKcUHYC, apKKOCUHYC U apKTaHI'€HC

82 P Y& ap Y P 10.02.26
YHCIIOBOI'O apryMeHTa
ApKcUHYC, apKKOCUHYC U apKTaHI'€HC

83 P Yo 8P Y P 12.02.26
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckast OKpyKHOCTb,

84 oTpeieNIeHUe TPUTOHOMETPUUECKUX 17.02.26

(bYHKIUI YHCIIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 oTpeiesIeHUe TPUTOHOMETPUUECKUX 1 17.02.26
(GyHKIUI Y CIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITBI 1 19.02.26

87 OCHOBHBIE TPUTOHOMETPHYECKHE (DOPMYITBI 1 19.02.26

88 OCHOBHBIE TPUTOHOMETpUY ECKHUE (HOPMYITBI 1 24.02.26

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIIBI 1 24.02.26

90 Hpeo6pa3ovBaHHe TPUTOHOMETPUUECKUX | 26.02.26
BBIPAKEHU I

91 Hp606pa30333HI/I€ TPUTOHOMETPUUECKUX | 26.02.26
BBIPAXEHUN

9 Hpeo6pa30?aHHe TPUTOHOMETPUUECKUX | 03.03.26
BBIPAKEHU I

93 Hp€06p330333HI/I€ TPUTOHOMETPUUECKUX | 03.03.26
BBIpaXXEHUH

94 Peuienne TpUroHOMETPUUECKUX YpPaBHEHUN 1 05.03.26

95 Peuienne TpUroHOMETpUYECKUX YPaBHEHUN 1 05.03.26

96 Pemenue TpuroHOMETpUYECKUX yPaBHEHUN 1 10.03.26

97 Pewienue TpUroHOMETpUYECKUX YpPaBHEHUN 1 10.03.26

98 Pemenue TpuroHOMETpHYECKUX yPaBHEHUN 1 12.03.26

99 Pewienue TpUuroHOMETpUYECKUX YpPaBHEHUN 1 12.03.26

100 Pemenue TpuroHOMeTpUYECKUX ypaBHEHUI 1 17.03.26
Kontponbshas padora:

101 "TpUrOHOMETPUY €CKHE BBIPAKEHUS U 1 17.03.26
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnenoBatenbHOCTH, CIIOCOOBI 3a1aHUS | 19.03.26

nociuenoBaTelbHOCTEH. MeTon




MaTeMaTUYECKON MHIYKIUH

MOHOTOHHEBIC U OI'paHUYCHHBIC

103 rocyie1oBaTeabHOCTH. McTopus ananusa 19.03.26
OECKOHEYHO MaJbIX

104 ApudmeTrueckas mporpeccus 24.03.26

105 ['eomeTrpuyeckas mporpeccust 24.03.26
BeckoneuHo yOBIBaroasi reOMeTpUUYECKas

106 M Hl p 26.03.26
nporpeccust
CyMMa OeCKOHEYHO YOBIBAIOIIEH

107 Y O Y . 07.04.26
reOMETPUYECKON MPOrpeccuu
JIMHENHBIN U DKCITOHEHIIUAILHBIA POCT.

108 H P 07.04.26
Uucno e. Dopmyna CIOKHBIX TPOLIEHTOB
JIMHENHEBIN U DKCIIOHEHIIUATILHBINA POCT.

109 B P 09.04.26
Yucno e. DopMyia CI0XKHBIX OIPOIIEHTOB
Hcnonp30Banue mporpeccuu A pereHus

110 porp AP 09.04.26
peanbHBIX 3a]1a4 NPUKIAJHOTO XapaKkTepa
Kourposnesuas padora:

111 OHTP P . 14.04.26
[TocnenoBaTenbHOCTH U MPOTPECCUn

112 HenpepbiBHBIE pYHKIINU U UX CBOMCTBA 14.04.26
Touxka pa3pbsiBa. ACUMIOTOTHI I'paUKOB

113 pasp pag 16.04.26
byHKIUN
CBoiicTBa GYHKIINH HEIPEPHIBHAIX HA

114 PymKi Pep 16.04.26
OTpe3Ke
CaoiicTBa G YHKIINN HEIPEPHIBHBIX HA

115 PymKi Pep 21.04.26
OTpe3Ke
Merton UHTEPBAJIOB JUIS PEIIEHUS

116 A p AP 21.04.26

HEpPaBEHCTB




MCTOI{ HWHTCPBAJIOB IJIA PCLICHUA

117 23.04.26
HEpPaBEHCTB
Merton UHTEPBAJIOB JUIS PEIIEHUS

118 AL HHTEp AP 23.04.26
HEPaBEHCTB
IIpuMeHeHne cBOMCTB HEIPEPBIBHBIX

119 P . pep 28.04.26
(bYHKIMIA 111 pelieHus 3a1aq
[IpnMeHeHme CBONCTB HEMPEPLIBHBIX

120 PUMEHE PP 28.04.26
GyHKIUN 1S peieHus 3a1a4

121 [lepBas 1 BTOpas mpou3BoaHbIEe QYHKIUN 30.04.26
Ompenenenyue, reoMeTPUUECKUN CMBICT

122 DEICIEHIE P 30.04.26
MIPOU3BOTHOM
Ompenenenne, GU3NISCKUNA CMBICTT

123 peaenenne, ¢ 05.05.26
MIPOU3BOAHON
YpaBHeHHE KacaTenbHOH K rpaduk

124 P paguky 05.05.26
GbyHKIIH
VYpaBHeHHE KacaTeILHON K rpaduk

125 P pauicy 07.05.26
byHKIIUN

126 [TpousBoaHBIE dTIEMEHTAPHBIX (PYHKITHI 07.05.26

127 [TponsBoAHBIC DTIEMEHTAPHBIX (PYHKITUN 12.05.26
IIpousBoaHass CyMMBI, IPOM3BENCHHS,

128 POUSBOAHA CY POMSBEACE 12.05.26
YaCTHOT'O U KOMITO3UIUHU () YHKIIHUHA
IIpousBomHass CyMMBI, IPOM3BEACHHS,

129 POUSBOAHAN €Y POHSBEACE 14.05.26
YaCTHOT'O U KOMITO3UIIUHU () YHKIIHA
IIpousBomHass CyMMBI, IPOM3BEACHUS,

130 POUSBOAHA €Y POHSBEACE 14.05.26
YaCTHOI'O U KOMITO3UITUHU () YHKIIHHA

131 KonTtponwsnas pabora: "IIpousBognas" 19.05.26

132 [ToBTOpEHUE, 000OIICHNE, CHCTEMATH3AIUS 19.05.26




3HaHui: "YpaBHeHuA"

133 HOBTOE)C'I'-II/IC, 0606I_'I;IGHI/IC, CHCTEeMaTH3allHs ! 21.05.26
3HaHu: "OyHKIUN

134 Hrorosas KOHTpoNbHAs paboTa 1 1 21.05.26

135 Htorosas koHTpoJbHas paboTa 1 1 26.05.26

136 HOBTOE)eHHe, 0000I11IeHEe, CHCTEMATH3AIIHS | 26.05.26
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejibHbIE

pecypchl

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI Ha
MOHOTOHHOCTb Y DKCTPEMYMBI

02.09.25

IIpumeHnenue npou3BOIHOMN K
uccienoBanuio GyHKINNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

03.09.25

[IpumeHeHne TPOU3BOAHOM K
MCCIIEIOBaHUIO (YHKIIUH Ha
MOHOTOHHOCTb U IKCTPEMYMBI

04.09.25

[IpuMeHeHu e MPOU3BOIHON K
UCCIIeIOBAHNIO QYHKIUHN HA
MOHOTOHHOCTb U 9KCTPEMYMBI

04.09.25

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHNIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

09.09.25

IIpumeHnenue npou3BOIHOMN K
uccienoBanuio GyHKIUN Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

10.09.25

Haxoxnenue HanbGoONbIIETO U

HaMMEHBIIEr0 3HaUYCHHS HEPEPhIBHON

(bYHKIIMHM Ha OTpe3Ke

11.09.25

Haxoxnenne HanOOIBIIETO U

11.09.25




HAUMEHBIIIErO 3HAYCHHUSI HETPEPHIBHOM
(YHKIIMU HA OTPE3Ke

Haxoxnenane HanOOoabIIErO U
HaWMEHBIIIEr0 3HAYCHUSI HETPEPHIBHOM
(byHKIIMM Ha OTpe3Ke

16.09.25

10

HaxoxneHne HanOoMbIIErO U
HAUMEHBIIIEr0 3HAYCHHUSI HETIPEPhIBHON
(GYHKLIMU HA OTpe3Ke

17.09.25

11

Haxoxxaenue HanOonpiero u
HAUMEHBIIIEr0 3HAYCHHUSI HETPEePhIBHON
GbyHKIMM HA OTpe3Ke

18.09.25

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHOU
(GyHKIMU HA OTpe3Ke

18.09.25

13

[TpumeHeHre NPOU3BOAHOMN JJIs
HaXO0KJIEHUSI HAWJIYYLIEro pelIeHNs B
MNPUKIIAHBIX 3a7ja4ax

23.09.25

14

[IpumeHnenne npou3BOIHOM AJIs
HAaXO0XJCHUS HAaWITy4lIero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

24.09.25

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpENENIeHUs] CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aIaHHOro (hopmyJIoi i
rpadguxom

25.09.25

16

IIpumenenue npou3BOIHOMN AJIs
OIIpEJeNIEHHS] CKOPOCTH U Y CKOPEHMSI
npolecca, 3aJaHHOro (popmMyIioi nim
rpadpukom

25.09.25




17 Komnosuuus GpyHkuumit 30.09.25

18 Kommosumus GpyHKIum 01.10.25

19 Komnosuuus GyHkuumit 02.10.25
I'eomerprueckue oOpa3bl ypaBHEHHH Ha

20 prHecK pasklyp 02.10.25
KOOPJMHATHOM TIOCKOCTH
I'eomerpryeckre oopa3bl ypaBHEHHI Ha

21 prrecK pasbl yp 07.10.25
KOOPJMHATHOM MIIOCKOCTH
Kourponsnas padora: "Uccneqosanue

22 POILHAA P Aopat 08.10.25
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHOMK"
IIepBooOpa3Hasi, OCHOBHOE CBOMCTBO

23 p p 09.10.25
1epBoo0pa3HbIX
ITepBooOpa3HbIE 3IIEMEHTAPHEBIX HYHKIIHA.

24 p p P (by H 09.10.25
[TpaBuiaa HaXOXKICHUS TIEPBOOOPA3ZHBIX
ITepBooOpa3HbIe 3yIEMEHTAPHBIX DYHKIIUHN.

25 PBOODP PHEIX QyHiL 14.10.25
[IpaBuna HaX X ACHUS TTEPBOOOPAZHBIX
HMuterpan. ['eoMmeTpudecKuii CMBICT

26 p p 15.10.25
WHTerpaja
Brruncnenne onpeneéHHoro naTerpaia

27 pe . p 16.10.25
o ¢popmyne Herotona-Jleltonuma
Brruncnenue onpeaeéHHOro nHTerpaja

28 pedt ) P 16.10.25
o popmyne Herorona-JleiOnumna
[IpuMeHeHMEe HHTErpaIa 11 HaX0XKIEHUS

29 P y pana i A 21.10.25
IIoIaael miockux Guryp
I[IpuMeHeHMEe HHTErPaIa 11 HaX 03K IEHUS

30 P paJia 1 A 22.10.25
00bEMOB T€OMETPUYECKUX TEJI
ITpumeps! perienuii nud depeHnalIbLHBIX

31 p PRI D a (b(b peHi 23.10.25

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHIanbHbIX

32 5 23.10.25
ypaBHEHUI
MaremaTi4ecKkoe MOJIeIMPOBAHUE

33 peanbHBIX MPOLECCOB C MTOMOIIBIO 28.10.25
mudepeHIrnaIbHbIX YpaBHEHUH
KonrtponwsHas padora: "IlepBooOpasHas u

34 POTBHAA P PBOODP 28.10.25
UHTErpan
Tpuronomerpudeckre QyHKUNHU, UX

35 P . P yHiumn, 05.11.25
CBOIicTBa U rpaduKu
Tpuronomerpuyeckue QyHKIINH, UX

36 P o p Pynicu 06.11.25
CBOMCTBa U I'paduku
Tpuronomerpudeckre QyHKINU, UX

37 P o P Py 06.11.25
CBOICTBa U rpaduKu
Tpuronomerpuueckue QyHKIINH, UX

38 - P ymr 11.11.25
CBO¥CTBa U rpaduKku
Tpuronomerpuyeckue QyHKIINHU, UX

39 P o P Py 12.11.25
CBOMCTBA U TpauKH
OTOOp KOpHEH TPUTOHOMETPUUYECKHUX

40 YpPaBHEHHM € IMTOMOIIBIO 13.11.25
TPUTOHOMETPUUECKOU OKPY>KHOCTH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

41 YPaBHEHUM C TOMOIIbIO 13.11.25
TPUTOHOMETPUYECKON OKPYKHOCTHU
OT6O0p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C TOMOLIBIO 18.11.25
TPUTOHOMETPUUECKOU OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

43 p K0P P P 19.11.25

YPaBHEHMH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpuuecKux

44 20.11.25
HEPaBEHCTB
Perienne TpUrOHOMETPUYECKUX

45 P P 20.11.25
HEPaBEHCTB
PerieHre TpUrOHOMETPUYECKUX

46 P P 25.11.25
HEPaBEHCTB
PerieHne TpuroHOMETpPUIECKIX

47 P P 26.11.25
HEPaBECHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH. 27.11.25
Tpuronomerpuieckre HepaBeHCTBA"
OCHOBHBIE METOJIBI PCIICHUS

49 P 27.11.25
MOKA3aTebHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHHS

50 P 02.12.25
MOKa3aTeNbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHHS

51 P 03.12.25
MOKAa3aTelIbHBIX HEPaBEHCTB
OCHOBHBIE METOBI PEIICHHUS

52 P 04.12.25
MOKa3aTeNIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHHUS

53 P 04.12.25
norapu(pMUYECKUX HEPABEHCTB
OCHOBHBIE METOABI PELICHHUS

54 p 09.12.25
norapu(pMUYECKUX HEPaBEHCTB
OCHOBHBIE METOIBI PEIICHHS

55 P 10.12.25
norapu(pMUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHHS

56 P 11.12.25

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METObI PCIICHUA

57 11.12.25
HppaIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PELLIEHUS

58 JBLP 16.12.25
HppallioOHaIHLHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIIEHHUS

59 AP 17.12.25
MppalliOHAIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIIEHUS

60 AP 18.12.25
HppaIMOHATLHBIX HEPABEHCTB
I'paduueckue MeTOABI PEIMICHUS

61 p (1) ABLD . 18.12.25
MppallMOHATFHBIX YPaBHEHUI
I'papryeckre MeToabI pelICHN

62 P (1) P . 23.12.25
HppallMOHATbHBIX YPaBHEHUH
I'padnueckne MeTOIbI pELIEHUS

63 p (1) p . 24.12.25
MOKAa3aTeNbHBIX YPaBHEHU
I'padbuueckue MeTOABI pPEIICHUS

64 p (1) p 25.12.25
MOKa3aTeIbHBIX HEPAaBEHCTB
I'padnueckne MeTonbl peLIEHNS

65 pad Abl PETIEHY 25.12.25
norapu()MUYECKUX ypaBHEHUHN
I'paduueckue MeTOABI PEIICHUSI

66 pad P 30.12.25
norapu(pMUYECKUX HEPABEHCTB
I'papryeckre MeTOabI pelIeHN

67 p (b P 13.01.26
norapu(pMUYECKUX HEPABEHCTB
I'padmueckue MeTo bl pereHus

68 MOKA3aTeNbHBIX U JIOTapH (PMUYSCKHX 14.01.26
YpaBHEHHUI
['padmueckure MeTobI pemeHus

69 MOKa3aTeNIbHBIX U JIOrapu(PMUIECKUX 15.01.26

YpaBHEHHI




70

I'padmueckue meTobl pemeHus
MOKA3aTEeNbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

15.01.26

71

I'paduueckrie MeTOIbI peleHus
MOKa3aTeNIbHBIX U JIOrapu(PMUYECKUX
HEPaBEHCTB

20.01.26

72

KontponbeHas pabora: "UppanuoHanbHble,
IoKa3aTellbHbIE U JorapudmMuyeckue
HepaBeHcTBa"

21.01.26

73

KommiekcHble uncna. Anredpanyeckas u
TpUrOHOMeTpruYecKas GOpMBbI 3amucu
KOMILIEKCHOT'O YK Clia

22.01.26

74

KommiekcHble uncna. Anredpanyeckas v
TpUrOHOMeTpudeckas GOopMbl 3alKcu
KOMIUIEKCHOT'O YHClIa

22.01.26

75

ApudmeTrueckre orneparim ¢
KOMILIEKCHBIMU YHCIIAMH

27.01.26

76

ApudmeTrueckre orneparuu ¢
KOMIIJIEKCHBIMU YK CJIAMH

28.01.26

77

I/I3o6pa>KeHHe KOMIIIICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

29.01.26

78

N300paskeHne KOMIUIEKCHBIX YHCEN Ha
KOOPIMHATHOM MJIOCKOCTH

29.01.26

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOT'O YKciia

03.02.26

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIJIEKCHOTO 4Kclia

04.02.26

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA

05.02.26




petieHust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabota: "KommiekcHble

82 | 05.02.26
qucia

83 HatypanbsHble 1 Lenble ynciia 10.02.26

84 HatypanbHble u nienpie yncia 11.02.26
IIprMeHeHNE IPU3HAKOB AEIMMOCTH

85 p p A 12.02.26
LIEIBIX YUCENT
IIprMeHeHN e TPHU3HAKOB JETUMOCTH

86 p P A 12.02.26
LEIBIX YHCENT
IIpuMeHeHNE IPU3HAKOB AEIMMOCTH

87 P P A 17.02.26
nensix gucen: HOJI u HOK
IIprMeHeHNEe IPU3HAKOB AEIMMOCTH

88 p p ¢ 18.02.26
nenbpix yucen: HOJl u HOK
IIprMeHeHNE IPU3HAKOB AEIMMOCTH

89 P P 8 19.02.26
HEJTBIX YUCEI: OCTATKH IO MOJTYJIIO
IIprMeHeHNE IPU3HAKOB AEIMMOCTH

90 p p A 19.02.26
LEJTBIX YUCEN: OCTATKU MO MOJYJIIO
[TpumeHeHne NpU3HAKOB JIETMMOCTH

91 LIEJIBIX YUCEIl: aNropuT™ EBkimaa aist 24.02.26
penieHus 3a7a4 B LEbIX Yhciiax
KourponsHaas padota: "Teopus 1eabx

92 P P Pt 25.02.26
qHucen
CucremMa u COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHJILHEIE CUCTEMEI U CUCTEMEI- 26.02.26
CIIECTBUS
Cucrema U COBOKYITHOCTb YPaBHEHHH.

94 Y P 26.02.26

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CICACTBUA

95

OcHOBHEBIE MCTO/bI PCIICHUSA CUCTEM U

COBOKYIHOCTEN pallMOHAJIbHBIX YPaBHEHUU

03.03.26

96

OCHOBHBIE METO/BI PELIEHUS CUCTEM U
COBOKYITHOCTEH MPPaLliOHAIIBHBIX
YpaBHEHUI

04.03.26

97

OCHOBHBIE METO/bI PEUICHHUS CUCTEM U
COBOKYITHOCTEMN MOKa3aTeIbHBIX
YpaBHEHHUI

05.03.26

98

OcHOBHEIE METOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
YpPaBHEHHI

05.03.26

99

OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYITHOCTEH JIorapu(mMuyecKux
YpaBHEHUI

10.03.26

100

OCHOBHbIE METOIbI PELICHHS CUCTEM U
COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHI

11.03.26

101

IIpumeHeHne CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3INYHBIX 00JacTel HAYKU U peabHON
KM3HU, UHTEPIIPETALMS TOJTYYEHHBIX
pe3yJIbTaTOB

12.03.26

102

IIpumeHenue cucTeM K peeHuIo
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3
pa3IMyHBIX o0sacTell HAYKU U peasibHOM
KU3HH, MUHTEPIIPETALHS TOTYyYEHHBIX
pe3yJIbTaTOB

17.03.26




IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJay U 3a1a4 U3

103 Pa3IUYHBIX 00JaCTel HAYKU U peabHON 18.03.26
JKU3HH, UHTEPIPETALMS MTOTYYEHHBIX
pe3ybTaTOB
KonTpomnbHas padora: "Cucremsl

AIMOHATBHBIX, UPPAITMOHAIBHBIX

104 patt PPat 19.03.26
MOKa3aTeNbHBIX U JIOrapu(PMUIECKIX
ypaBHEHHU"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTpaMu 19.03.26
PannonanbHble HEPABEHCTBA C

106 N P 24.03.26
napameTpaMmu

107 PanmonanbHbie CHCTEMBI C TApaMETPAMU 25.03.26
HppanyonanbHbIe ypaBHEHHS,

108 bpart P 26.03.26
HEPaBEHCTBA C apaMeTpaMu
UppatmonanbHbie CUCTEMBI C

109 bpat 26.03.26
napaMmeTpamMmu
[Toka3arenbHble ypaBHEHUS, HEPABEHCTBA C

110 P P 07.04.26
napameTpaMu

111 IToka3aTenbHbIE CUCTEMBI C ITapaMeTpaMu 08.04.26
Jlorapumurueckne ypaBHEHUs

112 P P ’ 09.04.26
HEpaBEHCTBA C apamMeTpaMu
Jlorapugmuueckue cucremsel ¢

113 P 09.04.26
rnapaMeTpaMmu
TpuroHomerpuyeckrue ypaBHeHUs ¢

114 P P P 14.04.26
napameTpamu
TpuroHoMeTpuuecKkrue HEPaBEHCTBA C

115 P P P 15.04.26

napaMeTpaMu




116

TpUroHOMETPUYECKHE CUCTEMBI C
napaMeTpaMu

16.04.26

117

[TocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJieiel peabHbIX
CUTYalMi C TOMOLIbI YPABHEHUH C
napameTpaMu

16.04.26

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIeN peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM YPaBHEHUI
C rapameTpamMu

21.04.26

119

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIeJIel peasibHbIX
CUTYaIMH C HOMOILbIO CUCTEM YpaBHEHUU
C mapameTpaMu

22.04.26

120

KonrtponeHas pabora: "3agauu ¢
napameTpaMu"

23.04.26

121

[ToBTOpeHue, o0odIIEHNE,
cUCTeMaTH3alMs 3HaHui: "Y paBHeHuUs"

28.04.26

122

[ToBTOpenue, 06o0IICHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

29.04.26

123

[ToBTOpeHue, 0000IICHHE,
CHUCTEMaTHU3aIMs 3HaHWI: 'Y paBHEHUS.
Cucrembl ypaBHEeHUM"

30.04.26

124

[ToBTOpenue, 0000IICHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

30.04.26

125

[ToBTOpEeHue, 0000IICHHE,
cucremaTtu3auus 3Hanuii: "HepaBenctsa"

05.05.26

126

[ToBTOpenue, 0600MIICHNKE,




cucrtemaTtu3anus 3Hanui: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

127 cucremaTusanus 3Hanuil: "[IponsBogHas u 1 06.05.26
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

128 cucreMarusanuus 3HaHui: "[IponsBoanas u 1 07.05.26
e€ mpuMeHeHue"
[ToBTOpEeHue, 0000IICHHE,

129 cuctematu3anus 3Hanuil: "[IpousBoaHas u 1 07.05.26
e€ nmpumMeHeHue"
[ToBTOpenue, 0000IICHNE,

130 cucrtemaTtu3anus 3Hanuil: "MHaTerpan u ero 1 12.05.26
npumeHenue"

131 [ToBTOpEHUE, 06061ueH1:Ie, 1 13.05.26
cucremMaTu3anus 3Hanuit: "Oyukuun"

132 [ToBTOpEHUE, 0606H1€H%€, | 14.05.26
cuctemaTtu3anus 3Hanuil: "OyHkuun"

133 [ToBTOpeHuUe, O606H.ICH%€, ! 19.05.26
cucTemMaTu3anus 3Hanuil: "Oynxkuun"

134 HTorosas KOHTpoJbHas pabora 1 1 20.05.26

135 Hrorosast KOHTpoOJIbHAS paboTa 1 1 21.05.26

136 [ToBTOpEHUeE, O606H.ICH%€, | 26.05.26
CHUCTEeMaTH3aIus 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

10 KJTIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara

1

IIpoBepsieMble IpeAMeTHbIE Pe3yIbTAaThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Yucna ¥ BEIYHCICHUS

1.1

OnepupoBaTh NOHSTUAMHU: pPALMOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JeCATUYHAs IpOOb, IPOLIEHTHI

1.2

BomonHate  apupMernueckue — omepauuud € pallMOHAJbHBIMH U
JEMCTBUTEIbHBIMY YN CIIAMU

1.3

BreimmonHsaTs HpI/I6J'II/I)KéHHBIe BBIYM CIICHUA, UCIIOJIb3Y: IIpaBUJia OKPYI'JICHUA,
ACJIAaTb IPUKUAKY U OLICHKY PEC3YyJibTaTa BBIUHCIICHU I

1.4

OnepupoBaTh MOHATUSAMHU: CTEHEHb C LIENBIM IIOKa3aTelIeM, CTaHAApTHas
¢dopma 3amucu JEWCTBUTEIBHOIO YHCIA, KOPEHb HATYPaJbHOM CTENEHU;
UCIOJIb30BaTh MOAXOMAAILYI0 (opMy 3amucu JeHCTBUTENBHBIX YUCeN IS
pelIeHNs MPAKTUYECKUX 3a]a4 U NTPEACTABICHUS TaHHBIX

1.5

OnepupoBath MOHATUSIMH: CUHYC, KOCHHYC U TAHT€HC IPOU3BOJIBHOTO YTJIa;
UCIONB30BaTh  3allUCh  NPOU3BOJIBHOIO  yria  d4epe3  OOpaTHBIC
TPUTOHOMETPUYECKUE () YHKITUU

ypaBHeHI/IH U HCPAaBCHCTBA

2.1

OnepupoBaTh MOHATUSMH: TOXJIECTBO, YpaBHEHUE, HEPaBEHCTBO, LEJIOE,
paloHaIbHOE, M ppalyOHaJIbHOE ypaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

2.2

BrimonHaTh mpeodpazoBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHHUHM M peliaTh
TPUTOHOMETPUYECKUE YPaBHEHHS

23

BoimonHaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX U HPPalldOHAIbHBIX
BBIDQXXCHUM M pelaTb OCHOBHBIE THIIBI 1I€JbIX, pAlMOHAIBHBIX MU
UppaloHaIbHbIX YPAaBHEHUI U HEPABEHCTB

2.4

HpHMeHﬂTI) YpaBHCHHA W HCPABCHCTBA Jisd PCIICHUA MAaTEMATHUYCCKUX
3a]1a4 U 3a]1a4 U3 pa3InyHbIX o0sacTeil HAayKU U peabHON KU3HU

2.5

MogenupoBaTh peanbHbIE CUTyallMM Ha $3bIKE aireOpbl, COCTaBISTh
BBIPAXKEHUs, YPABHEHMS, HEPABEHCTBA 110 YCJIOBHUIO 3aJ1a4M, UCCIEAOBAThH
MTOCTPOEHHBIE MOJIETIH C UCIOJIb30BaHUEM amlmapara aire0psl

OyHKIUU U TpapUKu

3.1

OnepupoBath NOHATUSMU: (PYHKIUSA, CIOCOOBI 3aAaHusl QyHKLIUHU, 001acTh
ONpEIeNeHnsT M MHOXXECTBO 3HaueHHH ¢QyHKuMH, Tpaduk (yHKIHH,




B3aUMHO 00OpaTHBIC (QYHKIIHH

OnepupoBath MOHATHUAMHU: YETHOCTh M HEUYETHOCTb (YHKUUH, HYIHU

32 (GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBaTh rpaguku GyHKIUHN 1S peLIeHUs ypaBHEHUN
34 Ctpouts 1 ynuTaTh rpadUKN TMHEHHON (QYHKINHU, KBAAPATHIHON (YHKINU,
CTEIEHHOW (PYHKIIMH C IIeJIBIM MTOKa3aTeleM
Ucnonb3oBate rpaduku (QYHKIUN A1 MCCIENOBAHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH MpU pPEUIeHUH 3a7ad M3 JPYTuX Y4eOHBIX MPEAMETOB H
peanbHOM KU3HH, BRIpAXXaTh GOPMYIaMH 3aBUCUMOCTH MEXIY BEIIMYNHAMHU
4 Hauana maremaTtnueckoro aHanmsa
41 OnepupoBaTh MOHATUSAMHU: IOCIEIOBATENBHOCTh, apumMeTHyecKas U
' reoMeTpu4ecKas porpeccuu
49 OnepupoBaTth MNOHATUSAMHM: OECKOHEYHO YyOBIBalOIlas I'E€OMETPUUECKas
' nporpeccusi, cymma 0€CKOHEUHO yObIBaOIIel T€OMETPUIECKON NPOrpeccuu
43 3amaBaTh MOCIEI0BATEIBHOCTH Pa3IMUHBIMH CIIOCO0AMU
44 Hcnonp30BaTh CBOWMCTBA MOCJIEIOBATEIBHOCTEH M MNPOTrpecCHil i
' pelleHus peajbHbIX 33/1a4 NPUKIIATHOIO XapaKkTepa
5 MHosecTBa U JIOTMKa
5.1 OnepupoBath MOHATUAMU: MHOXECTBO, OIEpAllUK HAJ MHOKECTBAMH
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT Uil ONUCaHus
5.2 peanbHBIX MPOLECCOB U SBJICHUMN, MPU PEIICHUH 3a/1ad U3 JIPYTruX y4eOHbIX
IIPEIMETOB
53 OnepupoBaTh  MOHATUSMU:  OINpENENIeHHEe,  TeopeMa,  CIEICTBHE,
JI0Ka3aTeNIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 0Opa3oBaHus
pe3yJbTara
1 Yucna u BbIUUCIICHUS
OnepupoBaTh MOHATUSAMHU: HATypaJbHOE, I€I10€ 4YHUCIO; MCIOIb30BaTh
1.1 MPU3HAKA ACITMMOCTH LENBIX YHCEN, PA3JIOKECHUE YHCIa Ha IPOCTBIE
MHO>KUTEIH JJI pellieHus 3a1au
1.2 OnepupoBaTh MOHATUEM: CTEIIEHb C pAllMOHAIBHBIM [TOKa3aTEIeM
13 OnepupoBaTh MOHATHSAMU: JOrapudM UYHclia, TECATUIHBIC U HATypajbHBIC
' JorapupMel
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumeHsAT, CBOWMCTBAa CTEMEHW [UIsI MpeoOpa3oBaHUS  BBIPAKEHUH,




OIICpHUpPOBATh IOHATHAMU: II0KA3ATCIIbBHOC YPAaBHCHUC HW HCEPABCHCTBO,
peuiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BemonHsaTe mpeoOpa3zoBaHus BBIPAKEHUH, COAEpXKalMX Jorapu@Mel;

2.2 OlepUpOBaTh MOHATHSIMHU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPAaBEHCTBO;
pelaTh OCHOBHBIEC THUIIBI JIOTapu (PMUYECKUX YPAaBHEHUI U HEPABEHCTB
2.3 HaxoauTe penienus npocTelimx TPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHAMHU: CHCTEMa JIMHEWHBIX YpaBHEHUH U €€ pelIeHHE;
2.4 HCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPABHEHUMN ISl pELICHUS TPAKTHYECKUX
3aga4
)5 Haxoaute peniennss npocTelImMX CUCTEM U COBOKYITHOCTEH paliiOHaIbHBIX
' YPaBHEHUI U HEPAaBEHCTB
MonenupoBaTh pealibHbIe CHUTyallMM Ha S3bIKE alreOpbl, COCTABISATH
2.6 BBIPAKEHUS, YPABHEHHMS, HEPABEHCTBA M CUCTEMbI IO YCJIOBHUIO 3aJlayd,
HCCJIENOBATh MOCTPOCHHBIE MOJIENU C UCIOJIb30BAaHUEM arlapaTa ajaredopbl
3 OyHKIUU U TpadUKu
OnepupoBath MOHATUSIMH: TepuoaUYecKas (QYHKIHSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKU SKCTpeMyMa (QyHKUMH, HauOoJbllIee U
' HaWMEHbIIIee 3HA4YCeHMUs] (QYHKIMH Ha MPOMEXKYTKE, MUCHOJIB30BATh WX IJIS
ucclieIoBaHus (PYHKLNH, 3aJaHHON rpaduKomM
OnepupoBath MOHATUSAMU: TPadUKHU MOKA3ATEIBHON, JTOrapUPMUIECKON U
3.2 TPUTOHOMETPUUECKUX (YHKIUH; WU300pakaTh HMX Ha KOOPAMHATHON
IJIOCKOCTHU Y MCIOJIb30BATh JJI PEIICHUS] YPaBHEHUM U HEPABEHCTB
33 N300paxaTh Ha KOOPAUHATHOHN IIOCKOCTH rpadMKH JIMHEHHBIX YpaBHEHUN
' Y WCIIOJb30BaTh UX JUISI PEIIEHUSI CUCTEMBI JINHENHBIX YPaBHEHUI
34 Ucnonb3oBate Tpaduku (QYHKIUN I8 MCCIEIOBAHUS TMPOIECCOB H
' 3aBUCUMOCTEH U3 APYTUX YUEOHBIX TUCIUTIIINH
4 Hauana maremaTuueckoro ananusa
OmnepupoBath MOHATUSIMU: HEMIpEpbIBHAS (QYHKIUS, MPOU3BOAHASA (DYHKINU;
4.1 UCMOJb30BaTh T'€OMETPUYECKUNA M (U3NYECKUN CMBICI MPOU3BOAHON IS
peuieHus 3aaau
49 Haxomute  mpow3BogHBIE  AJIEMEHTApHBIX  (DYHKUIMMA,  BBIUYUCIATH
' MIPOM3BOHBIE CyMMBI, IPOU3BEICHHUS, YACTHOTO (PYHKITUN
Hcnonp3oBaTh  MPOM3BOAHYIO NIl HCCIeAOBaHMS  (QYHKIMU  Ha
43 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSITh PE3YJbTAThl MCCIEIOBAHUS K
MTOCTPOEHUIO I'PahUKOB
44 Hcnonp30BaTh MpOM3BOAHYIO ISl HAXOXKICHHUS HAWIY4IIEro pEeleHus B
' MPUKIIAJIHBIX, B TOM YU CJI€ COLMAIIbHO-9KOHOMHYECKHUX, 3aa4ax
45 OnepupoBaTh TOHATUSIMH: TIEPBOOOpa3Has W HHTETpaJ; ITOHUMATH
' reoMeTpudecKuil U pu3nueckuii CMbICT HHTETpaJia
46 Haxonuth mepBo0oOpa3Hble 3JIeMEHTAPHBIX (DYHKIIUH, BBIYUCIATE HHTETPA

o opmyne Herotona — JleiiOHuna




4.7

PemaTh nmpukiagHble 3aJa4d, B TOM YHCIE COLHAIBHO-3KOHOMUYECKOTO U
(bu31UecKoro xapakrepa, CpeICTBAMHA MaTEMAaTHYECKOr0 aHaIn3a




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
JUI pellieHus IPUKJIAJHBIX 3a1a4 U3 Pa3INYHBIX OTpaciiell 3HaHUI U PEaJIbHOM 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 nokazateneM. CtanaaptHas popma 3alucH AeHCTBUTEILHOIO YK CIIa.
1.3 Hcnonp3oBanue nmoaxonasme (Gpopmbl 3amuch JEHCTBUTENBHBIX YUCEN JJIS pelleHHs
IIPAaKTUYECKUX 3a/1a4 U NIPEACTABIECHUS IaHHbIX
14 ApudmeTnueckuil KOpeHb HaTypasibHOW cremeHu. JlelicTBug ¢ apudMeTuuecKuMH
' KOPHSIMHU HaTypaJIbHON 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 BhIpakeHHH. OCHOBHBIE TPUTOHOMETPUUECKHE
' (bopMmyIbl
)3 VpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHHe HepaBeHcTBAa. Meron
MHTEPBAJIOB
24 Pemienue nenbix U 1poOHO-palliOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppanoHaabHbIX YPABHEHUM U HEPABEHCTB
2.6 Pemenue TpUroHOMETPUYECKUX yPaBHEHU I
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 Tpuronomerpruyeckass OKPYXKHOCTb, OIPEACICHHUE TPUTOHOMETPUUYECKUX (DYHKITHI
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTnueckoro ananmsa
41 ITocnenoBaTenbHOCTH, CIOCOOBI  3amaHUs IIOCIENOBaTeNbHOCTEH. MOHOTOHHEIE
' H0CIIEI0BATEILHOCTH
ApudmMernueckass © TeOMETpUUYECKas Mporpeccud. beckoHeYHO yObIBaromiast
49 reomerpuueckas mporpeccusi. CymMma OECKOHEYHO YOBIBAIOIICH T€OMETPHYECKON
' nporpeccur. PopMmyna CIHOXKHBIX TMpPOIEHTOB. lcnons3oBaHue mporpeccuu st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOTO XapakTepa
5 MHoecTBa U JIOTHKa
MHoxecTBO, omepanuu HajJ MHOkecTBamu. Juarpammel Oiinepa — Benna.
5.1 [IpumeHeHue TEeOpeTUKO-MHOXECTBEHHOIO —alnapata il ONMCaHMs peasbHbIX
MIPOIIECCOB U SIBJICHU, IPU PEIICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX IPEIMETOB
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
Oynknus. [lepuogmdeckue QyHkuuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKIIHU.
3.1 MakcuMyMbl M MUHHUMYMBl (QyHKIuH. HanOonpliee W HauMeHblee 3HAUYCHHE
(YHKIIMK HA TPOMEXKYTKE
3.2 Tpuronomerpruueckne GyHKIIUU, UX CBOWCTBA U IPaUKH




33 [Toka3arenbHas u Jorapupmuyeckas GyHKIMH, UX CBOWCTBA U IpauKu
34 Hcnonp3zoBanue rpagukoB QYHKIMH [ pellieHus] ypaBHEHUHN U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadgukoB GyHKIUH I HCCIIEOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpbI€ BO3HHMKAIOT INPU PEUIEHWH 3aja4 M3 JPYrux Yy4eOHbIX HIPEIMETOB U
peanbHON KU3HU
4 Hagana maTeMaTn4yeckoro aHaausa
4.1 HenpepeiBabie hyHkmu. MeTon MHTEPBAJIOB /I PEUICHHS] HEPABEHCTB
4.2 ITponsBoanas pyHkuuu. 'eomeTpuueckuii 1 GU3NUECKUA CMBICI TPOU3BOJHOM
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 HaMMEHbUIEr0 3Ha4eHus (QyHKLUHUU 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 reoMeTpuyecKuii 1 GU3NYECKUii CMbICI. BhlunciaeHne MHTErpaia mo

dopmyie Herotona — JleliOnuma




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

Kon IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
NpoBepsieMoro OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeHero o01ero
TpedoBaHus oOpa3zoBaHus

Bnanenne MeTtomamMu J0Ka3aTENbCTB, aJIrOPUTMAMHM pPELICHUS 3a1ay;
yMeHue QGOpMyIHMpOBaTh M ONEPUPOBATh TOHATUSAMH: OIpeeleHue,
akcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, MPHU3HAK, JJ10Ka3aTeNbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh UX; YMEHHE (OPMYIMPOBATH
o0paTHOE U MPOTHBOIOIOXHOE YTBEp)KIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEpBI, HKCIOJb30BaTh METOJl MaTeMaTUYECKOW WHAYKILHUU;
IMPOBOAUTH AOKA3aTCJIbHBIC PACCYXXACHUA IIPU PCUHICHUHU 3a/]ad, OLICHUBATH
1 JOTMYECKYK0 IPAaBWIBHOCTb  PACCYXACHUH; YMEHHE  OIEpUpPOBaATh
IMOHATUAMU: MHOXKCCTBO, MOAMHOXCCTBO, OIICpallMd HaJd MHOXKECTBAMU,
YMCHUC HUCIIOJIb30BAaTh TCOpeTHKO—MHO)KeCTBeHHbIﬁ ariIapar IS
OIMHMCaHus pCaJbHBIX ITPOLECCOB U SIBJICHUH U Inpru pCIICHUHA 3aaa4, B TOM
YUCIe U3 JPYTUX YYeOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATh MOHITHIMHU:
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 ornepupoBaTh MOHSATHSIMHU: HATypajbHOE YHCIO, IEJI0E YHUCIIO,
CTEIEeHb C LIEJbIM MTOKa3aTelieM, KOPEeHb HaTyPalbHOM CTEIEHH, CTEIEHB C
palMOHATIBHBIM ITOKA3aTeNleM, CTENEeHb C JACHCTBUTENBHBIM IOKa3aTeleM,
aorapuM dYHMClIa, CHHYC, KOCHHYC W TaHTCHC MPOHM3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJIO0, PAalMOHAIBHOE YHWCIO, HPPAUOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJbHbIX, MEJbIX, PALUOHAIBHBIX, JCHCTBUTEIbHBIX
2 YuCesl; YMEHHUE UCIIOIb30BaTh MPU3HAKU JIEIMMOCTH, HAMMEHbIINN OOIIHi
JEMTENIb ¥ HaWMEHbIee oOImee KpaTHoe, aiaropuT™M EBkiawma mpu
PCHICHUN 3aJad, 3HAKOMCTBO C Pa3JIMYHbBIMH IMO3MIIUOHHBIMU CHCTEMaMH
CUHCJICHUA;, YMCHHEC BBITIOJHATL BBIYUCIICHUC 3HAYCHUN U HpeO6p330BaHI/I$I
BBIPOKEHUN CO CTEMEHsIMH W JiorapudmMamu, mpeodpa3oBaHUs JPOOHO-
pPallMOHAJIBHBIX ~ BBIPAXXEHUN; yYMEHUE  ONEpPUPOBATH  IMOHATHUIMM:

oCJICaA0BaTCIbHOCTD, apI/I(i)MeTI/I‘-IeCKaSI nmporpeccusda, TreoMETpHUYCCKas




nporpeccusi, OECKOHEUYHO YOBIBAIOIIAsi TEOMETPUYECKas MPOrpeccus;
YMEHHE 3a/1aBaTh I1OCIIEIOBATEIBHOCTH, B TOM YHUCIE C MOMOUIbIO
PEKYPPEHTHBIX (GOPMYJ; YMEHUE ONMEPUPOBATH MOHSATUSIMU: KOMIIJIEKCHOE
YUCJI0, CONPSDKEHHBIE KOMIJIEKCHBIE 4YHCJa, MOAYJIb M apryMEHT
KOMIIJIGKCHOT'O  4YHCJIa, dbopMa  3amUMCH  KOMIUICKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass H ajreOpaudveckas); YMETb
MPOU3BOAUTh apU(PMETUUECKUE JICHCTBUS C KOMIUICGKCHBIMUA YHCJIAMH,
MPUBOJUTH MPUMEPHI UCIIOIb30BAaHUSI KOMITJIEKCHBIX YHCEJ; OMEpPUPOBAThH
MOHATUAMM:  MaTpuma 2X2 u  3%3, omnpeaenuTeNnb  MaTpHIbI,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJT OTPCACIIUTEIIA

YMeHHe OIepupoBaTh IOHATHSAMU: PALMOHAIBHBIEC, HWPPALMOHAJIBHBIE,
MoKa3aTeNbHbIE, CTENEeHHbIe, Jorapu(@MuuecKkue, TPUTOHOMETPHUECKHE
YpaBHEHHUS M HEPABEHCTBA, WX CHUCTEMbI; YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YyPABHEHHI W HEPABEHCTB, PaBHOCHJIbHOCTH
YPaBHEHHM, HEPABEHCTB MW CUCTEM; YMEHUE pelaTb YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOLIBIO pa3JIMYHBIX IMPUEMOB; peLIaTh
YpPaBHEHHUs, HEPABEHCTBA M CUCTEMBl C MApaMETpOM; NPUMEHATh
YpaBHEHHUS, HEPABEHCTBA, MX CHUCTEMBI IJISi PEIICHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pa3IMyHbIX 001acTell HAyKHU U peabHOM KU3HU

YMeHnue omnepupoBaTh IMOHATHAMHU: (QYHKIMSA, UYETHOCTh (DYHKIUH,
NepUOIUYHOCTh (PYHKLUHH, OrPaHMYEHHOCTbh (YHKIIMH, MOHOTOHHOCTH
byHkuMH, SKCTpeMyM (GYHKIUHU, HauOojblllee U HaUMEHbIlee 3HauYeHUs
(GYHKIMM Ha MPOMEXKYTKE, HelpepblBHAs (DYHKIHUSA, aCUMITOTHI I'paduka
(GyHKUMH, TIepBas U BTOpas MPOU3BOAHASA (PYHKLUHU, T€OMETPUUYECKUN U
¢u3nyeckuii CMBICT TIPOU3BOJHOH, IEpBOOOpa3Has, ONpeneaEéHHbIN
UHTErpajl; yMEHHE HaXOIUTh AaCUMOTOTHI Ipaduka (yHKUMM;, yMEHUE
BBIUUCIIITH  TPOU3BOJHBIE  CyMMBbI, IIPOM3BEIEHHUS, YAaCTHOIO U
KOMITO3UIIMM (YHKLUH, HAXOOUTh YpPaBHEHUE KacaTeNbHOM K Trpaduky
(GYHKIIMM;, yMEHHE HAXOAWUTh IPOU3BOAHBIC 3IIEMEHTAPHBIX (YHKLUH;
YMEHHME HCIHOJb30BaTh IPOM3BOJHYIO JUIS MCCIEAOBaHUS (YHKIUH,
HaxXOAWTh HauOONbIIME M HaUMEHbIIME 3HayeHHs (yHKUUN; CTPOUTH
rpadukyd MHOTOWIEHOB C MCIIOJIb30BAaHUEM armapaTa MaTeMaTHYecKOro
aHalIM3a; IPUMEHATh IPOU3BOJHYIO Uil HAXOXKIEHUS HAWIy4dIlero
pelIeHUs] B NPUKIAIHBIX, B TOM YHCIE COLMAIBHO-3KOHOMHUYECKHX H

du3nYecKrX 3a/ayax; HaAXOAUTh TUIOM@AAH U O0BEMBI (UTYP C TTOMOIIBIO




HWHTCIrpaia; MNPUBOAUTHL IMPUMEPBI MATCMATUYCCKOro0 MOACIHMPOBAHUA C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIUU, oOpaTHas QyHKIHS,
KOMNO3uLIMS (QyHKUMH, JTuHeHHas QYHKUMs, KBaJapaTU4yHas (QYHKIMS,
pannoHanbHAs (QYHKIMS, CTENeHHas (YHKIUS, TPHUTOHOMETPHUYECKHE
¢yHkuuH, oOpaTHBIE TPUTOHOMETpUUYECKHE (DYHKIMH, MOKa3aTeslbHas U
ngorapumudeckas (QYHKIUH, YMEHHE CTPOMTh TpaduKd HM3YyUYEHHBIX
(GyHKIMIE,  BBINONHATH  mpeoOpa3oBaHuss  rpaduKkoB  (QyHKIHA,
UCTIONIb30BaTh I'pauky A7 M3Y4YeHHs MPOIECCOB W 3aBUCHUMOCTEH, TpU
pelIeHnH 3a/ad U3 JPYr'uX y4eOHBbIX NpEeIMEeTOB M 3a7au U3 peabHOH
KHU3HHM;, BBIpaXaTb (OpPMyJIaMH 3aBUCUMOCTH MEXIYy BeJIMYHHAMU,
UCIIOJIb30BaTh CBOMCTBA M rpadukn (QyHKUMHA AT pelleHUs ypaBHEHHUH,
HEpaBEHCTB W 33Jad C NapaMeTpamMu; H300pakaTh HAa KOOPIMHATHON

IJIOCKOCTH MHO>KECTBA PEILICHUN YPABHEHUM, HEPABEHCTB U UX CHCTEM

YMeHue pemats TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM YMCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JBM)KEHHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOrH, 3a7auid U3 00JacTU YHpaBJICHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAaMM); COCTaBIATh BBIPAKEHUS, ypaBHEHHsS, HEPaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBHUIO 3aJ]a4yH, HMCCIECI0BAaTb IIOJIYYEHHOE DEIICHUE WU
OLICHMBATh IPaBIONONO0OHOCTh pE3YyNbTAaTOB; YMEHHE MOJAEIMPOBAThH
peasbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKH; COCTABIIATH BbIpaKEHUS,
YpaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCJIOBHIO 3a1a4M, UCCIEN0BATh
MOCTPOEHHBIE  MOJENUM C  HCIOJNb30BAHMEM  ammapara  airedpsl,

UHTEPIPETUPOBATH MOIYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMM: CpelHee apu(pMeTHdyecKoe, MeAuaHa,
HauOoJbIlllee U HAaUMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOIO0 Habopa; yMEHHE HU3BJIEKaThb, UHTEPIPETUPOBATH
uH(pOpMAIHIO, IPEICTABICHHYIO B Ta0/MILIax, Ha Juarpammax, rpagukax,
OTPa’KaIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SBJIEHHM; MPEACTaBIATh
uHQOpMaIMI0O C TOMOIIBI0 TAaOAMI] W  JUarpaMm; HMCCIEIOBaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TIpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; I'paQUUeCcKH UCCIEA0BATh COBMECTHBIC

HaAOJII0IEHHsI C TOMOLIbIO AUAarpaMM pacceuBaHUs U JIMHEHHON perpeccun

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIA ONBIT M CllydalHOE

COOBITHE, BEPOATHOCTb CIy4alHOTO COOBITUS; YMEHHME BBIYUCIATH




BEPOSTHOCTh C MCIIOJb30BAaHUEM TIpaUUECKUX METON0B; IPUMEHAThH
GopMyIbl CIOKEHHS M YMHOXEHHS BEpPOATHOCTEH, (QopMyJy IMOJHON
BEpOsATHOCTU, Gopmyiy bepHymin, koMOuHaTOpHBIE (aKThl U (OPMYJIBL;
OLICHMBATh BEPOATHOCTH peaJbHBIX COOBITUH; YyMEHHE OIEepUpOBaTh
NOHATUSAMU: CllydyaliHas BEJIWYMHA, pACIpEAEIEeHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OKUIAHUE, IUCIEPCHs U CTAaHIAPTHOE OTKIOHEHUE
cliyyalHOM  BeNWYMHBI, (QYHKIUU  paclpeneieHuss U IJIOTHOCTH
PaBHOMEPHOI0, OKA3aTEJIbHOTO ¥ HOPMAJIBHOI'O paclpee/leHuii; yMeHne
UCIOJIb30BaTh CBOMCTBA M3YUYECHHBIX paCIpelesIeHUui I pelIeHHs 3a/a4;
3HAKOMCTBO C MOHSTHUSIMU: 3aKOH OOJIBIIMX YHUCEN, METO/bI BEIOOPOUHBIX
UCCIIEZIOBAHUN; yMEHME MPUBOAUTH IPUMEPHl MPOSBIEHUS 3aKOHA
OONBIIMX 4YMCEN B MPUPOIHBIX M OOILIECTBEHHBIX SBJICHUSIX; YMEHUE
OllepUPOBaTh MOHATHSMU: COYETaHHE, NEPECTAHOBKA, YUCIO COYETaHWM,
YUCIO  IepecTaHoBOK; OuHOM  HblOTOHA;  yMeHHE  IPUMEHSThH
KOMOMHATOpHbIE (DAKThI M PACCYXKJEHUS AJISI PELIeHUs 3a]ay; OLlCHUBATh
BEPOSITHOCTU PEAIbHBIX COOBITUIN; COCTABJISATH BEPOATHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH MOJYYEHHBINA PE3yIbTAT

YMmenune OIICpHUPOBATDH IIOHATHUAMMU: TOYKa, npsamasd, ITJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUNHA YIJIa, IUIOCKUI yroi, AByrpaHHbIN
YTOJI, TPEXTPAHHBIA YTOJI, CKpPEIMBAONIMECS MpsMbIe, MApaJIeIbHOCTh 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, YMCHHUEC HCIIOJIb30BAaTh MNPU PCIICHHUU
3a7lad U3y4yeHHble (DAKThl U TEOPEMbl INIAHUMETPUHU; YMEHHUE OL|€HUBAThb
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 IMOHATHUSAMHU: IUTOMAAL (GHUrypbl, 00bEM (UTYDHI,
MHOT'OTPaHHUK, MPaBWIbHBIH MHOTOIPAHHHUK, CCUCHHE MHOTOIPaHHHUKA,
KyO, mapajuleNienuie], Npu3Ma, nupaMmuaa, (GUrypa ¥ IOBEPXHOCTh
BpalleHus, NWIMHIP, KOHYC, map, cdepa, miomanab cdepsl, MIIONIAIb
MOBEPXHOCTH THUPAaMUJBI, MPHU3MBI, KOHyCa, MHJMHIpA, O0BEM Kyoa,
OPSMOYTONILHOTO TapajulefienuIena, HTUPaMUIbl, TPHU3MBL, WIHHIPA,
KOHYyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUs KOHyCa WM MHIMHIPA,

napamuiCJibHbIE€ OCHU HWJIM OCHOBAHHIO, CCUCHHUC IIapa, IJIOCKOCTD,




Kacaromasicst cdepbl, LWIMHApPA, KOHYyca; YMEHUE CTPOUTb CEeueHHe
MHOTOTpaHHUKA, M300pa)kaTh MHOTOIPAHHHUKH, (UTYpPbl M TOBEPXHOCTH
BpAILEHUS], UX CEUYECHHS, B TOM YHUCJIE€ C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSATh CBOHCTBA T'€OMETPUYECKHX (UTYDP, CAMOCTOSITENHHO
bopMynHpOBaTH OMpeNeNeHNUs U3yIaeMbIX QUTYp, BBIABUTATH THIIOTE3bI O
CBOWCTBaX W MpH3HAKaX T'€OMETPHYECKUX (UTYp, OOOCHOBHIBATH WIIH
OMpOBEpPratb HMX; YMEHUWE TPOBOJIUTH Kiaccupukanu QuUryp mo
pasIUYHBIM TPU3HAKAM, BBITOJIHATh HEOOXOAMMBIC JIOMOJHHUTEIILHBIC

MTOCTPOCHUS
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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

13

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 aprymMeHTa. 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 BBIYMCIEHUI
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-palIMOHANEHBIE 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
OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHH ¢yHkuuu. Hymun dyHKmm.
10 [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMyMbl ¥ MHUHMMYMBI (yHkuuu. HauOoinbliee W HauMeHblee 3HaueHHE
(GYHKIIMH HA TTPOMEKYTKE
13 Crenennass (QyHKIMS C HATypaJdbHBIM H LEJIbIM MOKazareneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaduK KOPHS n-0il CTENeHN
34 Tpuronomerpudeckue QyHKINH, X CBOICTBA U Irpaduku
3.5 IToka3arenbHas u Jorapupmuyeckas GyHKIUH, UX CBOMCTBA U IpauKu
16 Toukn paspeiBa. AcumnToTel TrpaduxoB ¢yHkiuil. CoiictBa  (QyHKUMH,
. 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. [TpouzBoanbIe 351eMEeHTapHBIX QYHKIMMA
[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-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
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M.B. TkauéBa, H.E. ®énoposa. — 16-e uzn. — M.: [Ipocsenienue, 2024.
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