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INOACHUTEJIBHAS 3AIINCKA

VYyeOHblli Kypc «Anredpa ¥ Havania MaTeMaTHYECKOrO aHaiu3a» SBISETCA
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MOCKOJIbKY, C OAHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyUEHHUsI BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpoHbI, (hopMUpYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKu, KoTopas (QOpMYyJIHUpPYEeT CBOH
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VY4eOHblil Kypc anreOpbl U HayaJl MAaTeMaTHYECKOIO aHaliM3a 3aKJIaJbIBAET
OCHOBY /I YCIEIIHOIO OBJAJACHMUS 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUN Pa3BUTH YKOHOMUKH M OOIIECTBEHHON JKU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHsS U B
IIOBCETHEBHOM KM3HU. B TO ke Bpems oBlajeHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTUMHU KOHCTPYKLMSIMHU anreOpbl M MaTeMaTUYecKOoro aHajlu3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKIEHUS C IOMOIIBI MHAYKIMU M PacCykKIaTh JEIYKTUBHO, MCIOJb30BATh
0000IlIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIJICHUE.

B xone m3ydenust yuyeOHOro kypca «Anredpa U Hayajga MareMaTHYeCKOro
aHanM3a» OOydYarolIMecsl MOJY4YaroT HOBBIM OMBIT PElleHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMaTUUYECKUX MOJIEIEN peajbHbIX CUTYALM,
UHTEPIPETAalMy  TIOJYYEHHBIX  PEIICHHWH, 3HAKOMATCA €  IPUMEpaMHu
MaTeMaTHUYeCKNX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITHSMU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J1a1aeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIUAJIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4Yepe3 creuupuky ydyeOHOH
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oO0ydeHus anreOpe M HayajgaM MaTeMaTHYECKOro
aHaJIu3a JISKUT ACSITeTbHOCTHBIM MPUHIUI 00y4EHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4YE€CKOro
aHaJINM3a» BBIIEJEHBI CIECAYIOIIUE COAECPKATENbHO-METOANYECKUE TUHUN: «YHucna
U BBIUUCTICHUS», « DYHKIIMU U rpadukm», «YpaBHEHUS U HEpaBEeHCTBay, «Havama
MaTEeMaTUYeCKoro aHanuza», «MHoOkecTBa U JIOTMKa». Bce 0OCHOBHBIE



COZEPKATEIIbHO-METOAMUECKNE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpeIHEro oOIero oopa3zoBaHMs, €CTECTBEHHO IOIOJHSSA
Apyr Apyra U MOCTENEHHO HACHIIIAsSCh HOBBIMU TEMaMHU W pasnenamu. J(aHHBIHI
y4eOHBI KypC SBIISIETCS WHTErPAaTUBHBIM, IIOCKOJBKY OOBEOUHSET B cede
COZIEpKaHNe HECKONbKUX MaTeMaTWYeCKUX NUCHUIUIMNH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaiu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecs OBJaAEBalOT BcE Ooiee
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MATEMaTHYECKYl0 MOJIelb peabHOU
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUs] CaMOCTOATENHHO C(HOPMYITUPOBAHHON MAaTeMaTUYECKOM 3a/1a4yu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConeprxarenbHo-MeToauueckass JUHUS «Hucna U BBIYUCICHUSD 3aBEPLIAET
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOIO 0011ero oOpa3oBanus. Ha ypoBHe cpeqHero ooiiero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOS MCMOJIB30BAHHUE PA3IAYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUSA, OIEHUBATh YHUCIIOBBIC BBIPAKEHUs, pabOTaTh ¢ MaTeMAaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My crenu(puyecKkue 3aJaud M OIepaluu: JeJeHHE Halleo,
OTIEPHPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
pallMOHAIBHBIX U MPPALMOHANBHBIX YHCel, apu(pMETHUECKHE OINEpalliu, a TaKxKe
U3BJIEUECHUE KOPHS HATypalbHON CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YMCEI.
bnaronapsi mocregoBaTelbHOMY pPACIIMPEHHUIO Kpyra HCIOJIb3YEeMBIX YHCET H
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUS Pa3IuuHbIX 3a7a4
(GopmMupyeTCsl MPEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIEIeH pealbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKPETHU3aLIHSL.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pEANM3YyeTCs Ha MPOTSHKEHUH BCETO
o0y4yeHUs Ha YypOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aromiyecs OBJQJACBAIOT PA3NIWYHBIMH METOJaMU  PEIICHHS
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCCIIeIOBaHUN (YHKIMI ¢ TIOMOILBIO MMPOM3BOAHOM, NMPU PEIICHUH MPUKIAJIHBIX

3



3a/la4y M 3a/1a4 Ha HaXOXJIeHHEe HauOOJbIINX U HAUMMEHBIIUX 3HAYCHUN (PYHKIIUH.
JlaHHasi cozeprkaTenbHas JIMHUS BKIIOYaeT B ce0s Takxke (pOPMUPOBAHUE YMEHHIM
BBIMIOJHATE  pacuy€rbl 1o  (opmylaM, MpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPAMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKCHUMH,
COJIEp)KAIIMX CTENEeHH U Jjorapudmbel. brarogaps u3y4eHHIO anredGpanyecKkoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEe  pa3BUTHE  ANTOPUTMHYECKOIO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHui, paboTbl C  CHUMBOJBHBIMHU  (OopMaMu,  MpPeICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npenjaraetr 3((EeKTUBHbIE HWHCTPYMEHTHI Ui pEHICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxatenbHo-MeToanueckass JuHUg «DyHKuMM W rpadukm» TECHO
MEpeIIeTaeTCs € JPYTMMH JIMHUSMHU Yy4€0HOrO Kypca, IMOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCJIEN0BATENBHOCTh U3YUEHUs MaTtepuana. M3yueHue CTeneHHOM,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
1 TpaUKOB, MCIOJIB30BAaHUE (PYHKIMI NI pelieHus 3a7ad U3 APYrux y4eOHbIX
IPEIMETOB U PEATBHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M,
TaKk U C PELICHHEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMUPOBAHUIO YMEHHUS BbIpaxkaTb (POpMYIaMH 3aBUCHUMOCTU MEXIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJYyYEHHbIE (PYHKIUHU, CTPOUTHh HX
rpaduxu. Matepuan 3Tol coaepKaTelbHONW JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuyHOM (opMe: aHaIUTHYECKOW, rpaduyeckod u ciioBecHOW. Ero umsydenwue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTUYeCKHUX, TaK W MPUKIAJHBIX 33124,
JOCTYITHBIX OOYYaIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOWTH
rpaduKd CIOXKHBIX (YHKUUN, OMpEAENsATh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHHUsI TpoueccoB. JlaHHas copepaTeiabHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTE€MaTUYECKHX MOJENEN peallbHbIX CUTYAalHi,
IO3BOJIIET HAXOAUTh HAWJy4lllee pEIICHWE B IPUKIAJAHBIX, B TOM YHUCIE
COLIMATTbHO-PKOHOMHMYECKHX, 3aJjayaX. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4eCKOTro
aHayM3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (OpMaTbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUIEHUSA, (DOPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B Hayke, TEXHUKe W HcKyccTBe. OOydarouiuecss y3HaIoT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTUS MaTEMaTHUKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepkatenbHO-MeTOAMYECKas JIMHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpenjiaraloT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIMI BCE Pa3aeiibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMUIUIMHBI U WX TPWIOKeHUss B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMEHHOM MaTEeMaTHKU U MCIOJb30BaTh €0 JJI BBIPAXKCHUS CBOMX MBICTICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKOH JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'0 MOJCIMPOBAHUS, KOTOpBIE MPU3BAHbI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMS DTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KK/IBIN U3 Pa37Ie/iOB MIPOrpaMMBbl, MOCKOJIbKY BECh MaTepHall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydYaromuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000maTh M KOHKPETHU3UPOBATh  IPOOJIEMY.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wusyuenue yueOHOro Kkypca «Anredpa M Hadaga MaTeMaTHYeCKOTo
aHanu3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Henenmo), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

Panmonanbupie yucina. OOBIKHOBEHHBIE U JECSATHUHBIE APOOH, MPOLIEHTHI,
OeckOHeuHble Tepuoanyeckue Apoou. Ilpumenenune Apodel U MPOUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JEHCTBUTEIHHOTO YHCIIa U ero cBoicTBa. [IpubnmkxéHHbie BRIUMCICHUS, MpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM mokaszareneM. buHom Hetorona. Hcenonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM M €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'E€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M HEPABEHCTBA

ToxnaecTBa W TOXIECTBEHHbIE MPEeOOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUs M YpPaBHEHMA-CIEICTBUA. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOro4jeHbl OT OJHOM NepeMEeHHOM. JleneHue MHOTOYJIeHAa Ha
MHOroujieH ¢ ocrarkoM. Teopema be3dy. MHoOrowieHsl ¢  LEJIbIMU
koddunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALIUX CTETIEHH U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHEHHs. OCHOBHBIE METOAbBI PELICHMS IOKA3aTEIbHBIX

YpaBHEHHUM.
[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.
Jlorapudmuyeckue ypaBHEHUSI. OcHOBHBIC METOJIBI peIIeHUs

Jorapu(PMUIECKUX ypaBHEHUH.



OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIIbI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN. PellleHne TPUTOHOMETPUYECKUX YPAaBHEHU M.

Pemienne cucrem JIMHEMHBIX ypaBHEHUM. Marpuia CHUCTEMBI JIMHEMHBIX
ypaBHeHUI. Ornpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIIEHUE €r0 3HAYCHUS, IPUMEHEHHUE ONPENCIIUTENS JUIsl PELICHUS
CHUCTEMbI JIMHEMHBIX ypaBHEHUU. PelieHne npuKIagHbpIX 3a1ad C I[OMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUM. lcciaegoBaHue MNOCTPOCHHOM MOAEIU C
MIOMOILBIO MATPHUIL U ONPEIAETUTEICH.

ITocTtpoeHre MaTeMaTUYECKUX MOJENIEN PEaJTbHOW CUTYAllMU C ITOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. [IpuMeHeHMEe ypaBHEHUN M HEPaBEHCTB K PEILICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad M3 pa3IudHbIX 00JlacTell HayKHM W peajbHOU
KU3ZHHU.

DyHKUMU U TPaPUKHU

Oynkuusa, crnocodbl 3amanus GyHKIUH. B3aunmHO oOpaTtHBIe (QYHKIUU.
Komnozunmss ¢yukiuit. 'paduk  QyHKumu. DieMeHTapHbIe MpeoOpa30BaHUs
rpaduKoB G YHKIIUH.

OO0unacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud (pyHkumu. Hymu QyHkumm.
[IpomexxyTku 3HaKONOCTOSIHCTBA. YETHBIE U HeuéTHble (pyHKuMH. [lepnoguueckue
bynkuuu. IIpomMexyTku MOHOTOHHOCTH (PYHKIHUH. MakCUMyMbl U MHUHHUMYMBI
¢byukiu. Haubomnbiee u HauMeHsbIlee 3Ha4eHUs QYyHKITUU Ha TIPOM €K YTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TpapuKOB.

CremnienHas GyHKIHS ¢ HATYpaJIbHBIM U IIENIBIM MoOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M rpauk KOpHA N-OM cTeneHW Kak (YyHKIMH OOpaTHOM
CTENEHU C HATYPAJIbHBIM [TOKa3aTENIEM.

[lokazarenbHas u Jnorapupmuyeckas (YyHKIUU, X CBOWCTBA M TpaduUKH.
Hcnonbs3zoBanue rpaukoB GyHKIMMA s pEIIeHUs] YpaBHEHUH.

TpuronoMmerpuueckass OKPYXKHOCTb, OIPEAECIEHUE TPUTOHOMETPHUECKUX
(G YHKIIUNA YUCIOBOTO apryMEHTa.

(DYHKIIMOHAJIbHBIE 3aBUCUMOCTH B peEajbHBIX Mpoleccax M SBICHUAX.
['paduku peanbHBIX 3aBUCHMOCTEH.

Hayana mareMaTH4eCKOro aHaJIu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEIOBAaTEIbHOCTEH. MeTox
MaTeMaTU4eCKOn WH]TYKIIHAH. MOHOTOHHBIE u OrpaHUYCHHbIC
NIOCJIEIOBATENBHOCTH. VICTOpHS BO3HHMKHOBEHHS MAaTEMAaTHYECKOrO0 aHAIN3a KAk
aHanM3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas nporpeccuu. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccus. CyMma O€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. JIMHENHbBIN U 3KCIOHEHIHAIBHBIN pocT. Hucio e. @opmyna CI0KHbIX
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IpOLEHTOB. MCMonb30BaHUE TMPOrPECCHM JUIsl PEUIEHUS PEANbHBIX 3aJad
IIPUKJIAJHOTO XapakTepa.

HenpeppiBHble (GyHKIIMM W UX CBOMCTBA. TOUKM paspbiBa. ACHMIITOTHI
rpaduxoB Qyukuii. CBoilcTBa (GyHKIIMNA HENPEpBHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB JJIsI pPEIIEHUS HEpPaBEHCTB. lIprMeHeHHE CBOMCTB HEMPEPHIBHBIX
GYHKIMN 151 perieHust 3a1a4.

[lepBas u BTOpas npousBojHbie GyHKIMH. OnpenerneHue, TeOMETPUIECKUN U
(du3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTelIbHON K rpaduKy (QyHKIIHMH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIHIA. [IponsBogHass  CyMMBlI,
MPOU3BEICHUS, YACTHOTO U KOMIIO3UIIMK (DYHKIIUM.

MHokecTBA U JIOTHKA

MHOk€eCTBO, omepanuy HaJ MHOXKECTBAMM M MX CBOMCTBA. J(Marpammsbl
Oiinepa—Benna. IlpuMmeHeHne TEOPETHMKO-MHOXECTBEHHOIO — ammapara s
ONMCAHUSI PEATBHBIX IPOIECCOB W SIBJICHUW, MPHU PEIICHUU 331a4 U3 JPYrux
y4eOHBIX TIPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KVIACC

Yuciia u BIYUCTEHUS

Harypanbubie u nenpie uncna. [lpuMeHeHne NMPU3HAKOB JETUMOCTH IIEIbIX
yucesn, HauOonblui obmuit nenutens (mamee — HOJl) w1 HammeHsblee oOiiee
kpatHoe (nanee — HOK), ocratkoB mo moaysto, anroputMma EBkiuaa st pemeHust
3a/1a4 B IEJIBIX YHCTIaX.

KommnekcHbie uucna. AnreOpavyeckass W TpPUTOHOMETpUUEcKash (POpPMBI
3aMMCH KOMIUIEKCHOTO dYHhcia. ApU(PMETHYECKHE OMepalui C KOMIUICKCHBIMH
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cteneHu U3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEIT AJIs pelieHUs] PU3NIECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHus1 1 HEPaBEHCTBA

CucreMa M COBOKYNHOCTh YPAaBHEHHMH UM HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBbI-CIIe/ICTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYXHOCTH. Perienre TpuroHoMeTpuueCKuX HEpaBeHCTB.

OcCHOBHBIE METOJIBI pEUICHUS TOKA3aTeIbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHHS UPPAITMOHAILHBIX HEPABEHCTB.



OCHOBHBIE METOZIBl PEIICHHUS CHUCTEM W COBOKYNHOCTEH pallMOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHbBIX U JOrapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

IlpumMeneHnne  ypaBHEHMHM, CHCTEM UM  HEPAaBEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJady M3 pazIudHbIX 00JlacTell HayKH W peajbHOU
KU3HU, UHTEpIIPETAlMs I1I0JYyYEHHBIX PE3YJIbTATOB.

DyHKIMH U TPaPUKHU

I'padux kommoszunmu ¢GyHkuuii. ['eomerpuueckue oOpasbl ypaBHEHUH U
HEPaBEHCTB HAa KOOPAMHATHOM IIIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U rpaduKH.

['padmueckne mMetroabl peuieHHs ypaBHEHUN U HepaBeHCTB. [ 'paduueckue
METO/bI PELIEHHUS 3a71a4 C TapamMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKUMI 9 MCCIIEIOBaHUS MPOLECCOB U
3aBHCHUMOCTEN, KOTOpPBIE BO3ZHUKAIOT MPU PEHICHUM 33Jad W3 JPYruxX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hayana mareMaTH4eCKOro aHAJIU3a

[IpumeHeHue Mpou3BOAHON K MCCIIEIOBaHUIO (PYHKUIHI HA MOHOTOHHOCTbH U
sKCTpeMyMbl.  HaxoxneHue  HamOonblIero Y HAWMMEHbBLIEro  3HAYEHUH
HEIPEPbIBHON (YHKIUU HA OTPE3KE.

IIpuMeHeHne NpPOM3BOAHOW [UI1 HAXOXKIACHHUS HAWIYYLIErOo pPEIICHUs B
NPUKIAIHBIX 3aadyax, s ONPEINEJCHHUs CKOPOCTHM M YCKOpPEHHs IIpolecca,
3aJlaHHOTO (OPMYIION UK TPa)UKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IiepBOOOpa3HbIX. IlepBooOpasHbIe
aneMeHTapHbIX QyHkuuil. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNurerpai. ['eomerpuuecknii CMBICII MHTErpasna. Brruncnenue
onpenenéHHoro uaTerpana mno dopmyne Hetorona-JleiOnua.

[Ipumenenne uHTErpana IJis HAXOXKACHHS IUIOAACH IUIOCKUX (QUTYyp H
00BEMOB T€OMETPUUECKUX TETL.

[Ipumepsr pemenuit auddepeHINATBHBIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICTIMPOBAaHUE pEalTbHBIX MPOIECCOB C TMOMOMIbIO  TU(QepeHITHaTbHBIX
YpPaBHCHUU.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YJAIOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
mpolenyp TrpaxaaHCKoro oOmiectBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUIICKOro Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO MOBEICHHUSI, CBI3aHHOI'O C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOUAsl ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpEecax 3I0pOBOIo U 0e30MacHoro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TFOTOBHOCTb K TpYIdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
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Oynymeil npodeccud U peanu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMO00pa30BaHUI0 HAa MPOTSHKEHHM BCEU JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEHIEHUU IIPAKTUYECKUX 3a7a4 MATEMaTHYECKOW HaIIPaBIE€HHOCTH;

7) 3KOJIOrM4€CKOro BOCIIUTAHMSI:

C(POPMUPOBAHHOCTb  DKOJIOTUYECKOW KYyJIbTYpbl, TOHMMAHHUE BIUSHUSA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpellbl, 0OCO3HAHHE TJI00ATILHOIO XapakTepa dKOJOTHYECKUX MPoOIIeM, OpHUEeHTALUS
Ha TPUMEHEHHE MaTeMaTHMYeCKUX 3HAHMW JJs pelleHds 3afad B 00JIacTH
OKpyXarouie cpefpl, MIAHUPOBAHUE IIOCTYNKOB M OLIEHKHM HX BO3MOXHBIX
MIOCJIEZICTBUN JIJIs1 OKPY>KAIOIIEH Cpe/bl;

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

C(pOPMUPOBAHHOCTh MMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM H  OOIIECTBEHHOM  NPAKTUKH, ITOHUMAaHHE
MaTeMaTHUYeCKOM HayKuh Kak c(epbl YeJIOBEYECKOW [EATENbHOCTH, 3TalloB €€
pa3BUTHS M 3HAYUMOCTH Il Pa3BUTHs IMBWJIM3ALMU, OBJIAJIECHUE SA3BIKOM
MaT€MaTUKd W MATeMAaTHYECKOW KyJIbTYpOMl KakK CpEeICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYLIECTBIISITh IPOEKTHYIO M HCCIEAOBATENIbCKYIO JEATEIbHOCTb
WHJMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbBIC YUeOHbIC 1eHCTBUSA

ba3oBble JJoruueckue JeMCTBUA:

BBISBIAITH U XAPAKTEPU30BATh CYLICCTBEHHBIE IIPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXAYy MOHATUSAMHU, (OPMYJINPOBATH
OTIpeNieJICHHs] TIOHSATHH, YCTaHAaBIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCH(PHUKAIUH,
OCHOBaHMS 1J1s1 0000LIEHMS U CPABHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAIN3a;

BOCIIpUHUMAaTh,  (OPMYIMpPOBaTH U  INPeoOpa3OBbIBATh  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIE, €IUHUYHBIE, YACTHBIE U OOILKE, YCIOBHBIC,

BBISBIISITh MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUHS
B (pakTax, NaHHbBIX, HAOMIOJEHUAX U YTBEPXKICHHUSX, MpeAsiaraTh KpUTEPUHU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNI;

JleJlaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIOYEHNNW, YMO3AKJIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENILHO J0KA3aTeJIbCTBA MATEMAaTUUECKUX YTBEPKICHUN
(mpsiMbI€ U OT MIPOTUBHOIO), BBICTPANBATh Apr'yMEHTALNIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/ICHUS U BBIBOJIbI;
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BBHIOMpaTh CMOCOO perieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHHWs, BbIOMpaTh  HauOosiee  MOAXOMAIUMHA € y4€TOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUECR).

ba3oBble ucciiegoBare1bCKue JeHCTBUSA:

HCITIOJIb30BaTh BOIPOCH KaK HCCIIECAOBATEIBCKUNA HHCTPYMEHT IIO3HAHMSI,
dbopMynrpoBaTh  BOMPOCH,  (UKCUpyIOIIME  MPOTHBOpEUYHE,  MpodiieMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TIO3UITHIO, MHCHHC,

MIPOBOANTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUecKoro o0ObeKTa, IBJICHUS, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy O0BEKTaMH, SBIICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENTLHO (POopMyNIHpoBaTh O0OOIIEHUSI W BBIBOJBI MO PE3yJIbTaTaM
NPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHMUS, OIEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BHIBOJOB U 0000IICHNUI;

MPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IMIpOIlECcCa, a TakKXKe BbBIJABUTAThH
MIPETIOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmei:

BBISIBIISITH JI€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOTIPOC U JJIS PEIICHHMS 3a/1a4H;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AaHAJIU3UPOBATH,
CHUCTEMaTU3UPOBaTh W HMHTEPIPETHPOBATh WHGOPMAIMIO PA3JUYHBIX BHIOB W
dbopM mpeICTaBICHUS;

CTPYKTYPHpPOBaTh HH(OPMAIMIO, MPEACTABIATh €€ B pasIuyHbIX (opmax,
WUTIOCTPUPOBATh IpaduyEeCcKu;

OLICHUBATH HaAEKHOCTh uHbopmaru 1o CaMOCTOATEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBIC YHHBepcalbHbIe Y4eOHbIE 1eiiCTBUS

Oowmenue:

BOCTIPUHUMATH U (POPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHIMHU U
LEeJIIMU  OOLLEHUS, SCHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBbMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS 0 XOAY PELICHUS 3aJayH,
KOMMEHTHUPOBATH ITOJIYYEHHBIN PE3YIIbTAaT;

B X0Jle¢ OOCYXKIEHMsI 3aJlaBaTh BOMPOCHI MO CYHIECTBY OOCYKIAaeMOU TEMBI,
npoOsieMbl, penraeMoil 3ajayd, BBICKA3bIBaTh WJEH, HAIIEJIEHHbIE Ha TOHMCK
pelIeHus, COIIOCTABIIATh CBOM CYXKICHHUSA C CYXICHUAMH IPYTHMX YYaCTHHUKOB
uanora, OOHapyXKMBaTh pa3IiMuMe U CXOACTBO MO3MIMH, B KOPPEKTHOU (opme
(GopMyIupOBaTH Pa3HOIIIACHS, CBOU BO3PAKEHUS;

12



IPEACTABIATh PE3yNbTaThl PELUICHUS 33JauM, SKCIEPUMEHTA, UCCIEI0BaHus,
IPOEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaT BBICTYIICHUS C Y4ETOM 3ajad
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIC YHUBepCcaIbHbIe y4eOHbIC 1eHCTBUSA

Camoopranuzanmusi:

COCTaBJISITH IJIaH, aITOPUTM PEIICHUs 3a7aui, BEIOUPATh CIIOCOO pEIIeHus C
y4ETOM MMEIOIIUXCA PECYPCOB B COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb, SMOIMOHATbHBIH HHTE/IEKT:

BJaJeTh  HABbIKAMHU  [O3HABATENbHOM  pedieKCMu  Kak  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTENLHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
crocobamMu CaMOIpPOBEPKH, CAMOKOHTPOJIA IMpoliecca U pe3ysibTara pelieHHs
MaTeMaTUYCCKOM 3a/1a4H;

MPEBUIECTh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]layH,
BHOCHUTH KOPPEKTHUBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa 1)U U YCIOBUAM, OOBSICHSATH PUIUHBI
JOCTHKCHHSI WIIM HEJAOCTIDKEHUS PE3yNbTaTOB NEATEIbHOCTH, HAXOAUTh OIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHaS 1eSITEJIbHOCTD:

MOHUMATh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIMBHIYaTbHOM
paboOThl TpW pelmeHWH YYEeOHBIX 3a/ad, NPUHUMATh IeJlb COBMECTHOM
JESITEeTbHOCTH, TUIAHUPOBATh OPTraHM3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUIBI PabOT, IOTOBApUBATHCSA, OOCYXIAaTh TPOIECC M PE3yibTar pPabOTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEN;

y4acTBOBaTh B TPYIMOBBIX (Qopmax padoThl (00CyxaeHus, oOMEH MHEHHUil,
«MO3TOBbl€ IITYPMbI» M HHBIE), BBIIOJHATh CBOIO 4YacTb pabOThl H
KOOPAMHUPOBATh CBOW JECUCTBUS C APYTMMH 4YJ€HaMU KOMaH/bl, OLIEHUBAThH
KayecTBO CBOETO BKJIaJa B OOUIMI MPOMYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICHCTBHUS.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOydenuss B 10 kjacce 0Oy4arOmIMIiCS TMOJIYYUT CIEAYIOIIHNE
PEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajga MaTeMaTHYECKOTIO aHAIIN3a:

Yucaa 1 BBIYMCICHUS:
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CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: PAIMOHAIBHOE YHCIO0, OECKOHEUYHas
nepuojnyecKass JpoOb, TMPOLEHThl, HPPALMOHAIBHOE YHUCJIO, MHOXECTBa
palMOHAIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOIYJIb JEUCTBUTEIHLHOTO YHCIIA;

OPUMEHATHh JApOoOM U MPOLEHTHl JJs pPELIEHUs MNPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACEd 3HAHUN U peabHOMN KU3HU;

OPUMEHATh TPUOIMKEHHBIE BBIYMCICHUS, ITPABUIIa OKPYTJIEHUS, IPUKUIKY U
OLICHKY Pe3yJIbTaTa BbIYNCIICHUN;

CBOOOZIHO OIMEpUpOBaTh TMOHATUEM: CTENEHb C LEJbIM [OKa3aTeseM,
UCMOJIb30BaTh MOAXOISAIIYI0 (POPMY 3alUCH ACHUCTBUTEIbHBIX YHCEN [T PELICHHUS
NPaKTUYECKUX 3a]1a4 U MPEICTABICHUS TAHHBIX;

CBOOOJHO OMNEPUPOBATh MOHSATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM
CTEIICHH,;

CBOOOJIHO ONEPUPOBATH MOHITHEM: CTEIIEHD C PAllMOHATIbHBIM [TOKA3aTENEM;

CBOOOJTHO OMEPUPOBATH MOHATHSAMU: JIOTapu(pM UHCTa, [ECITUYHBIE U
HaTypaJibHbIE JIOrapu(pMBbl;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAaHT'€HC, KOTAHT'CHC
YHUCJIOBOTO apryMEHTA;

OIIEpUPOBATH INOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'E€HC YHUCIIOBOI'O
apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOZIHO ONEPUPOBATH MOHATHUSIMHU: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIC YPABHEHHUS U YPABHEHUS -CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalUOHATBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB Uil PELICHUS
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: MHOIOWIEH OT OJHON NEPEMEHHOM,
MHOTOUYJIEH C IeNbIMH  Ko3(p(dUlMeHTaMH, KOPHH MHOTOWIEHA, NPUMEHSTh
JIEJIEHUE MHOTOWIEHa HA MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
IUIs PELLICHM 3a]1a4;

CBOOOMHO OMEpUpOBaTh TOHATHSAMHU: CHUCTEMa JIMHCWHBIX YpPaBHCHHM,
MaTpulla, ONPEHEIUTENb MATpPULBl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
HCIIONb30BaTh CBOMCTBA OINpPENEHUTENs 2 X 2 Juisl BBIYMCICHHUS €ro 3HA4eHUs,
MIPUMEHATh ONPENCIIUTENN [UJIsl PEIIEHUS CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOZECIIMPOBATH PEAJIbHBIE CUTYALlMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHEHUM,
UCCJIEN0BATh IOCTPOCHHBIE MOJEIM C IOMOLIBIO MaTpUL W ONPEICIUTENEH,
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YJIIbTAT;

UCIOJIb30BaTh CBOWCTBA JEHCTBUA C KOPHSIMHU [UJIsl TpeoOpa3oBaHUs
BBIPAKEHHUI;
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BBINOJIHATH IPE0OPA30BaHMsI UNCIOBBIX BBIPAXKEHUH, COIEpKAIIUX CTEIIEHU C
palMOHAIBHBIM T0Ka3aTeleM;

UCII0JIb30BaTh CBOICTBa aorapugmoB IS npeoOpa3oBaHUs
70rapupMUYECKUX BbIPAKEHUM;

CBOOOJHO OINEpPUPOBaTh MOHATHUSIMU: HpPPALMOHAIbHBIE, IMOKa3aTelIbHbIE U
norapupmMudecKkue ypaBHEHHs, HAXOIUTh UX PEUICHHSI C TIOMOIIBIO PAaBHOCUIIbHBIX
NIEPEXOI0B MUJIM OCYIIECTBIISIS IPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI JJIsi TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BbIPAXKCHHUIA;

CBOOOZIHO OMEpPUPOBATH TMOHSATHUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
NPUMEHATh HeoOXoaumble  (OpMYNbl Ui PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHU;

MOJIEJIMPOBaTh peajibHble CHUTYallUd Ha S3bIKE aiureOpbl, COCTABIATh
BBIPQKEHUS, YPAaBHEHHUs, HEPABEHCTBA IO YCJIOBUIO 3aJayd, HCCIENI0BaTh
IIOCTPOEHHBIE MOJIEH C UCIIOJIBb30BAaHUEM armapaTa aareopsl.

DOyHKIUY U TpauUKH:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (PYHKLHMS, CLIOCOOBI 3aaHusl (DyHKLINH,
B3aUMHO oOOpaTHbie (YHKIHMH, KOMMO3UIMUS GYHKIUH, Tpapuk QyHKIMH,
BBITIOJHSATH 3JIEMEHTapHbIE MpeoOpa3oBaHusl rpapuKoB (yHKINNT;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTb ONPEICICHUS U MHOXKECTBO
3HaYECHUU (PYHKLUMH, HYJIU (PYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATHAMHU: YETHBIE M HEUETHBIE (PYHKLUH,
nepuoanyeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMBbI (YHKUMH, HauOOJbIIee W HaUMEHbIee 3HaYyeHUWe (QPYHKIUU Ha
IPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CTENEHHAsI (PYHKLHS C HATypalbHbIM U
LENbIM TOKa3aTeneM, rpauk CTEeNeHHOM (PYHKUMU C HATypaJbHBIM U LEJIbIM
nokaszateneM, rpaduk KOpHA N-0oi CTemneHW Kak (YHKIUU OOpaTHOW CTENEHH C
HaTYpaJIbHBIM I10Ka3aTEeNeM;

OIEpUPOBATH TOHATUSAMU: JIMHEHHAs, KBaJApaTU4yHAs M JPOOHO-IHHEIHas
(yHKLIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPaPUKOB;

CBOOOZHO OMNEpUPOBATh MOHATHSAMU: IOKa3aTelbHas W Jorapupmuyeckas
(yHKIMU, WX CBOMCTBA M TpadUKH, KCIONB30BaTh WX TpadUKU JUIsl peLIeHUs
YPAaBHECHUU;

CBOOOZHO OINEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPUYECKAs OKPYKHOCTbD,
orpenieJeHue TPUTOHOMETPUUYECKUX (PYHKIIMI YHCIOBOrO apryMeHTa;

UCIONb30BaTh Tpadukd (QyHKIUNA JUIsT  MCCIENOBAaHHUS TPOIECCOB U
3aBUCHUMOCTEW MPH PELICHUU 3aJa4 W3 APYTHX YUEOHBIX MPEAMETOB U peaabHOU
KU3HU, BBIpaKaTh (OpMysaMU 3aBUCUMOCTH MEXAY BEIUYNHAMU;
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Havana maTtemaTH4ecKoro aHajamsa:

CBOOOJIHO OINEpUPOBATh MOHATUSIMU: apuPMETHUYECKass U TeOMETpUYecKas
nporpeccusi, 06CKOHEUHO yObIBarolas reoMeTpudecKas Iporpeccus, JTUHEUHBIA 1
AKCIIOHEHIIUATILHBIN POCT, (popMyIia CIOXKHBIX MPOILEHTOB, UMETh MPECTABICHHE
0 KOHCTaHTE;

UCIIOIb30BaTh MPOTPECCUM ISl PEUIEHUS PEATbHBIX 3a7ad MPUKIATHOTO
XapakTepa;

CBOOOJTHO ONEPUPOBATH MOHSITUSMHU: TTOCIIEI0BATEILHOCTD, CITOCOOBI 3a1aHuUs
MOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IMOCJIEI0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJCHUS MaTeMAaTHYECKOro aHajiu3a KakK aHajnuza
OECKOHEYHO MaJIbIX;

CBOOOHO OMNEPHUPOBATH TMOHSATHUSMH: HENPEPhIBHbIC (DYHKIIMH, TOYKU
paspeiBa rpaduka GyHKIIUH, aCUMIOTOTHI Ipaduka (yHKINH;

CBOOOTHO OMNEpPHPOBATh MOHATHEM: (GYHKIUS, HEMpEphbIBHAS HAa OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH JJIs1 pellieHus 3a/1a4;

CBOOOMHO ONEPUPOBATH TMOHATHUSAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
(¢yHKIMHU, KacaTenbHas K rpaguky (GyHKLINH;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, MMPOU3BEAECHUS, YACTHOIO U KOMIIO3UIUU
IBYX (YHKIIHM, 3HATh MPOU3BOJIHBIC AJIEMEHTAPHBIX () YHKIIHIA;

UCIIOJIb30BaTh TEOMETPUYECKUN U (DU3UYECKUU CMBICT MPOU3BOMHON IS
pelIeHus 3aaau.

MHoxecTBa U JIOTMKA:

CBOOOJHO  OMEpPHPOBaTH  IMOHATHUSAMH: MHOXKECTBO, ONEpallUd  HaJ
MHOXECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJi ONUCAHUS PEaTbHbIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJHO OMNEPHUPOBATH MOHSATUSMH: OIPEACIICHHEe, Teopema, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTA, IOKA3ATEILCTBO, PABHOCUIIHHBIC
YpaBHEHHUS U HEPaBEHCTBA.

K xonmy oOyuenms B 11 kjacce OOyJarOIIMIiCS TOMYYUT CICTYIOIIHE
IpEeIMETHbIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anredpa 1 Hauaja MaTeMaTUYECKOr0 aHAIN3a:

Yucia 1 BBIYUCIIEHUS:

CBOOOJHO OINEpUPOBATh TMOHATUSIMHU: HATypaJlbHOE U I1EJ0€ YMHCIIO,
MHOXECTBA HATYPaJIbHBIX M IEIbIX YMCEN, UCIOJb30BaTh MPU3HAKU JIETUMOCTU
uenbix uncen, HOJl u HOK HarypanbHbIX yuceln A pelieHus 3a1ad, IpUMEHSITh
anroput™ EBknmnaa;

CBOOOJTHO OMEpPUPOBaTh TOHSATUEM OCTaTKa [0 MOYJ0, 3alKUChIBaTh
HATypaJIbHbIC YHCIIA B PA3JIMYHBIX O3UIIUOHHBIX CUCTEMAX CUUCIICHUS,
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CBOOOJHO OIEPUPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCIa B alreOpanyeckon u
TPUTOHOMETPUYECKON (popMe, BBIMOIHATH apU(PMETUUECKUE ONEpaluy C HUMU H
n300pakaTh Ha KOOPAUHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSMU: HpPpallMOHAIbHbIC, MOKa3aTelbHbIE U
AorapuMUYECKUE HEPaBEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIbIO
PaBHOCHJIbHBIX TIEPEXOIOB;

OCYLLIECTBJISITH OTOOp KOpHEH TpU pPEIIeHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJHO OINEpPUPOBaTh TMOHITHEM TPUTOHOMETPHUECKOE HEPABEHCTRBO,
NPUMEHATh HeoOXoaumble  (OpMYNbl Ui PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUAMHM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPABEHCTB, PAaBHOCWJIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PALlMOHAJIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTENbHbBIX U
Jorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

peuarb panoHaJbHEIE, VppaLMOHAJIbHBIE, IIOKA3aTeIIbHBIE,
jgorapupMuUYecKue W TPUTOHOMETPUYECKHE YpAaBHEHUSI W  HEPABEHCTBA,
cozeprKale MOAYJIA U IIapaMeTphl;

MPUMEHSATH IpauuecKrue METOAbI Ui PEIICHHUs] YPABHEHU U HEPABEHCTB, a
TaK)Ke 3a71a4 C apameTpamus;

MOJIEJIMPOBAaTh peajbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDAKECHUS, YPABHEHHUs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJayH,
UCCIIEIOBaTh TOCTPOEHHBIE MOJETN C HCIIOJIb30BaHUEM ammapara anreopsl,
MHTEPIPETUPOBATH MOJTYyYEHHBIN pe3yJIbTar.

DOyHKIUY U TpaUKH:

CTpouTh TpaduKd KOMOO3MIMH (YHKIHH C TOMOIIBIO 3JIEMEHTapHOTO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIIMH IBYX (DYHKLIU;

CTPOMTb TE€OMETpUYECKHE O00Opa3bl ypaBHEHUH W  HEPABEHCTB Ha
KOOpPAMHATHOM IIJIOCKOCTH;

CBOOOZHO  ONEPUPOBATH MOHATHSAMHU: TpaQUKA TPUTOHOMETPUUECKHUX
b yHKIIMIA;

OPUMEHATh (YHKIUM JJIi MOJEIMPOBAHUS U MHCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hayana maTreMaTH4eCKOro aHAJIU3a:

MCIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;
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HAXOIUTh HanOoJIbIIee U HAUMEHbIIIee 3HaYeHHUs (YHKIIUN HETPEePHIBHON Ha
OTpPE3KE;

UCIIOJIh30BaTh MPOW3BOJHYIO U HAXOXKICHHUS HAWIYYIEero pEIIeHHs B
OPUKIAAHBIX, B TOM YHCJIE€ COLHAJIbHO-DKOHOMUYECKHX, 3ajadax, i
OTIpeNeICHUs] CKOPOCTH W YCKOpPEHHS Tporiecca, 3aJaHHOro ¢GopMylnol wim
rpaduxom;

CBOOOJHO  ONEpPUPOBATh TMOHATUSMHU: IEpBOOOpaszHas, ONpeeIEHHBbIHN
WUHTETpall, HAaXOIUTh TEPBOOOpPA3HBIE SJIEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no popmyne Hetorona-JleitOuuia;

HAXOJUTH TIJIOMIAIN TUIOCKUX (PUTYp U 00BEMBI TEIT C TOMOIIBIO HHTETPaNa;

UMETh TMPEJCTaBICHUEe O MaTeMAaTUYECKOM MOJICIUPOBAHUN Ha TMpPUMEpPE
cocTtaBieHus U depeHnaIbHbIX ypaBHEHHIH;

pemarh MpUKIAJHbIE 337aud, B TOM YHUCIIE COLUAIbHO-3KOHOMUYECKOTO U
du3nyecKoro xapakrepa, CpeiCTBaMU MaTeMaTHUYECKOr0 aHaIK3a.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BoIpa)KeHUS U 99 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepoeiBabie hynkmuu. [IponsBoaHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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11 KUIACC

KounuecrBo yacoB IeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbIe)
n/n NporpamMmsl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBare/ibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue GyHKIUH C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonanbHble, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HEpaBEHCTBA
KommnnekcHblie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:llSy‘le}[I/lﬂ :)Iﬁg)al;OBaTeHbeIe
padoThI padoThI pecypent
1 MHoecTBO, Onepaly Hal MHOKECTBAMHU 1
U UX CBOMCTBaA
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOT O 1
arnmapara Jijis peuieHus 3agady
Panmonanpabie uncina. OOBIKHOBEHHEIC U
4 JECSITUYHBIE 1POOU, TTPOLIEHTHI, 1
OCCKOHEUHBIC TIEPUOIUUYECKUE TPOOH
Parnonanpubie uncina. OOBIKHOBEHHBIE U
5 JECATUYHBIEC APOOH, ITPOLIEHTHI, 1
OECKOHEYHBIE MEPUOTNIECKIE TPOOH
5 [Ipumenenue npoGeit 1 MPOLIEHTOB AJIst 1
peuIeHust MPUKIagHbIX 3a1a4
- [Ipumenenue apo6eit ¥ MPOIEHTOB AJIs 1
pEIICHHS MPUKIIATHBIX 330249
8 JleficTBUTENbHBIE YKCIa. PaliuoHaIbHEIE U 1
HppaloHaIbHbIC YK CIa
9 ApudmeTnueckue oneparuu ¢ 1
JMEeUCTBUTEILHBIMHI YU CIIAMU
10 Mopynb 1eMCTBUTENBHOT O YUCIIA U ETO 1
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CBOICTBa

11

[TpuOmKEHHBIC BRIYKCIICHUS, TIPaBUIa
OKpYTJICHUS, MPUKUKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUI

12

OCHOBHBIE METOABI PELICHUS LIEIBIX U
JIpoOHO-palliOHAIILHBIX YPaBHEHUN 1
HEPABEHCTB

13

OCHOBHBIE METO/BI PELICHHS LIENBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH U
HEpPaBEHCTB

14

OCHOBHBIE METO/IBI PELICHUS LIENbIX U
JpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

15

MHorouJieHbl OT OJJHOW NEePEMEHHOM.
JlemeHne MHOro4jiecHa Ha MHOTOUYJICH C
octatkoM. Teopema besy

16

MHOTrOo4JIeHBI C IENTBIMU KO3 QD PHUITHESHTaAMH.
Teopema Buera

17

Pemenue cucrem NMMHENHBIX ypaBHEHUM

18

Pemenue cucrem NMMHENHBIX ypaBHEHU

19

Marpuna cucreMbl TMHEWHBIX YPABHEHUN.
OnpenenuTens MaTPULbl 2X2, €ro
r€OMETPUYECKUI CMBICI U CBOWCTBA;
BBIYMCIIEHUE €r0 3HAUECHUS

20

Onpenemurens MAaTpULBL 2X2, €ro
F€OMETPUYECKHUI CMBICI U CBOWCTBA;
BBIYUCIICHHE €T0 3HA4YCHUS

21

[IpumeHnenue onpenenuTens Ui peieHus
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CUCTEMBI JIMHEUHBIX YPABHEHUN

22

Pemenue nmpukiagHeIX 3a7a4 ¢ IOMOLIBIO
CHCTEMBI JIMHEWHBIX YPABHEHUI

23

Pemenue npukiaaHbIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEHUHBIX YPAaBHEHUN

24

Kontponbshas padota: "PanmonanbHeie
ypaBHEHHS 1 HepaBeHCTBA. CHUCTEMBbI
JMHENUHBIX ypaBHEHUI"

25

@yHK1HKSA, CIOCOOBI 3aAaHUsI PYHKLUU.
B3aumno o6patHbie pynkunu. Komnosumus
byHKIUN

26

I'paduk pyHKIMH. DIEeMEHTapHbBIE
npeoOpa3zoBaHusi rpahuKoB QyHKIIUN

27

O6actb onpeneneHus 1 MHOKECTBO
3HaueHui Qpynkuuu. Hymu pyHkumu.
[IpomexxyTKH 3HaK MOCTOSHCTBA

28

UéETHble 1 HEUETHBIE (DYHKITNH.
[lepuonnueckue ¢pynkuuu. [IpomexxyTkn
MOHOTOHHOCTH (DYHKIIMH

29

MakcuMyMbl 1 MUHUMYMBI (DyHKIIUH.
Haunbonbiiee 1 HauMeHbl1IEE 3HAUEHUE
(YHKIIMM HA TPOMEXYTKE

30

JluHelHas1, KBaJpaTHYHAS U IPOOHO-
TMHEHHas QyHKIHH

31

DJIeMEHTapHOE UCCIIEA0BaHUE U
[IOCTPOEHUE TPaPUKOB ITUX (PYHKIIHHI

32

DJIeMEHTapHOE UCCIIeI0BaHUE U
MOCTPOEHUE TPAPUKOB ATUX (DYHKITHIHA
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CreneHp ¢ IEIbIM IIOKa3aTeneM. buaom

33
Herorona

34 Crenensb ¢ 1ensIM nokasartenem. bunom
HeroToHa
CrenenHasi QyHKIHS ¢ HATYPAIBHBIM U

35 OeIbIM IToka3areiieM. E€ cBolicTBa n
rpaduk

36 KonTponwsnas padora: "Crenennas
¢dbynaknus. E€ colictBa u rpaduk”

37 ApudmeTnueckuil KOpeHb HaTypabHOM
CTENEHH U €ro CBOWCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOI
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOGpazoBaHMs UM CTOBBIX BEIPAKEHUH,
COJIepIKaIllMX CTEIIEHU U KOPHHU

40 [IpeoOGpazoBaHus YK CTOBBIX BHIPAXKEHU,
COJIEpKaIlMX CTEIIEHU U KOPHHU

a1 [IpeoOpazoBaHMsI YK CITOBBIX BEIPAKCHUH,
COJIeprKaIllMX CTETIEHU U KOPHU
Uppaunonansubie ypaBHeHus. OCHOBHbBIE

42 METO/Ibl PELIEHUs UPPALMOHAJIBHBIX
ypaBHEHUM
HppannonansHbie ypaBHeHHs. OCHOBHBIE

43 METO/bI PEIICHUS UPPALMOHAIBHBIX
YpaBHEHHI
Wppaunonansubie ypaBHeHUsl. OCHOBHbIE

44 METO/bI PEIIEHUS UPPaLOHAJIBHBIX

YPaBHEHUI
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PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH

4 HMppalMOHAJIBHBIX YPaBHEHUI

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
MppanoHaIbHbIX YpaBHEHUN

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUN
HppallMOHAJBHBIX YpaBHEHUH

48 PaBHOCHIIbHBIE ITEPEXOABI B PEIICHUH
UppalroHaIbHbIX YPaBHEHUM
CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHn

49 Kak (yHKIIMH OOPAaTHON CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaolicTBa 1 rpaduK KOpHS N-OW CTENEeHU

50 Kak ()yHKIIMM OOPAaTHOM CTENEHH C
HaTypaJibHBIM IIOKa3aTelleM
Kontponbhas padota: "CoiicTBa 1 rpapuk

51 KOpHs N-0i1 ctenenu. MppannonanbHeie
ypaBHEeHMS"

59 CreneHb ¢ pallMOHaIbHBIM I0Ka3aTeNIEM U
€€ CBOMCTBa

53 Crenesb ¢ pallMOHaIbHBIM IIOKa3aTeNIEM U
€€ CBOMCTBa

54 CrerneHb ¢ pallMOHAJIBHBIM I10Ka3aTEIEM U
e€ cBOMCTBA

55 [TokazaTenbHas QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMHA 1715

peleHns ypaBHEHUN
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Hcnonb3zoBanue rpaduka GyHKIUT IS

57 . 1
peleHns ypaBHEeHUN
[TokazarenbHble ypaBHEHHsI. OCHOBHBIE

58 METO/Ibl PEIIeHUs TOoKa3aTeNbHbIX 1
YpaBHEHHI
IToka3zarenbHble ypaBHeHHsI. OCHOBHBIE

59 METO/bI PEIIEHUS TOKA3aTENbHBIX 1
YPaBHEHUI
IToka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METOBI PEIIeHUS MOKa3aTeNbHbIX 1
ypaBHEHUM

61 Kontponbhas pabora: "Iloka3atenbHas 1
¢yukuus. [lokazarenbHbie ypaBHEeHUs"

62 Jlorapum uncna. CoiicTBa norapudma 1

63 Jlorapuwm uncna. CoiicTa Jorapudma 1

64 Jlorapum uncna. CoiicTBa morapudma 1

65 JlecaTHUHBIC M HATYPAJIbHBIE JIOTApU (MBI 1

66 JlecATHUHBIEC M HATYpaJIbHBIE JIOTApU (MBI 1

67 [IpeoGpa3oBaHue BEIpaXKEHUH, COlEpKATINX 1
JorapumMeI

68 [IpeobpazoBaHue BeIpaKeHUH, COAEpKALIUX 1
JorapuMeI

69 [TpeoGpa3oBaHme BEIpaXKEHUH, COEpKAIINX 1
Jorapu(Mel

70 Jlorapudmuyeckas QyHKIus, €€ CBOMCTBA U 1
rpaduk

71 Jlorapupmuyeckast pyHKIMs, €€ CBOMCTBA U 1
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rpaduk

Hcnonb3oBanue rpaduka GyHKIUHA 115

72
pelieHus: ypaBHEeHUI

73 Hcnonp3oBanue rpaduka GyHKIUU IS
peuieHus ypaBHEHUN
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

74 METOIbl PeIIeHus JOrapu(PMUIECKIX
ypaBHEHUM
Jlorapupmuueckue ypaBHeHusl. OCHOBHbBIE

75 METO/Ibl PEIIEHUS JOrapu(PMUIECKUX
YpaBHEHHI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METOJIbI PEIICHHUS JIOTapu PMHUESCKIX
ypaBHEHUM

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
Jorapu(pMUYECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUN
norapu(pMUYECKUX ypaBHEHUH

79 Kontponbshas pabdota: "Jlorapupmudeckas
¢yskuus. Jlorapugmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIOBOrO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCJIOBOI'O apryMeHTa

82 ApKcHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIOBOrO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
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YUCJIOBOTO apryMEHTa

Tpuronomerpuieckast OKpy>KHOCTb,

84 orpesiesIeHHe TPUTOHOMETPHUECKUX 1
(YHKIMI YU CIIOBOTO apryMeHTa
Tpuronomerpuueckast OKpyKHOCTb,

85 OIIpEEIICHNE TPUTOHOMETPUIECKUX 1
(bYHKIUI YHCIIOBOTO apryMeHTa

86 OCHOBHBIC TPUTOHOMETPHYECKUE (HOPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUY ECKUE (HOPMYJIbI 1

88 OCHOBHBIC TPUTOHOMETPHUECKUE (HOPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIIBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUIECKIX 1
BBIPpAKEHU N

01 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIpaKECHHIA

92 ITpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUN

93 [IpeoOpa3oBaHUE TPUTOHOMETPHUECKIX 1
BBIPaKCHHI

94 Pemenue TpuroHOMETpUYECKUX yPaBHEHUN 1

95 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemrenne TpUroHOMETPUYECKUX YPaBHEHUI 1

97 Pemenue TpuroHOMeTpUUECKUX ypaBHEHUI 1

98 Pemenue TpuroHoMeTpUYECKUX ypaBHEHUN 1

99 Pemienue TpuroHOMETpUYECKUX ypaBHEHUH 1

100 Pemenue TpuroHomMeTpUUECKUX ypaBHEHU I 1
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KonTtponbehas pabora:

101 "TpuroHoMeTprUYECKHE BhIpaKEHUS U
TPUTOHOMETPUUYECKHUE YpaBHEHUA"
[TocnenoBareabHOCTH, CIIOCOOBI 3aJaHUS

102 nociuenoBaTeabHocTell. Meron
MaTeMaTUYeCKON UHIYKITUU
MOHOTOHHBIE U OTpaHUYEHHBIE

103 nocienoBatenbHocTy. Victopust ananmza
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus

105 I'eomerpuyeckas mporpeccus

106 beckoneuno yObiBaromiasi reoMeTpruiecKas
Iporpeccust

107 CymmMma GeckoHeYHO yObIBatomei
r€OMETPUYECKON MPOrpeCCUU

108 JIMHENHBIN U 3KCIOHEHITUAILHBIN POCT.
Uucio e. Dopmyia CI0KHBIX IPOLICHTOB

109 JIMHENHBIN U 3KCHOHEHITUAIIBHBIN POCT.
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB

110 Hcnonb3oBaHue Nporpeccuu AJisl perieHus
peanbHbIX 3a7a4 MPUKIIATHOIO XapaKTepa

111 KonTtponwsnas pabora:
"[TociienoBaTenbHOCTH U porpeccun”

112 HenpepbiBHBIC (DYHKIIMH U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IPaUKOB
byHKIUH

114 CaoiicTBa QyHKIHI HEMPEPHIBHBIX HA
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OTpe3Kke

CBolicTBa QyHKIIMI HENPEPHIBHBIX HA

115
OTpe3Ke

116 MeTox MHTEpBAJIOB JUIS PEIICHUS
HEpaBEHCTB

117 MeTox MHTEPBAJIOB JUISl PEIICHHS
HEpaBEHCTB

118 MeTox MHTEPBAJIOB [T PEIICHUS
HEpaBEHCTB

119 [IpumeHeHue CBOWCTB HEMPEPHIBHBIX
(byHKUMIA 111 pelieHus 3aaad

120 IIpumeHenne CBOMCTB HENPEPBIBHBIX
(GYHKUMIA 1151 pelieHus 3a1au

121 [TepBas 1 BTOpasi Mpou3BOIHbIC QYHKIIUH

199 Onpenenenue, reOMEeTPUYECKHI CMBICT
MPOU3BOTHOU

123 Omnpenenenune, GU3NIECKHNA CMBICI
MPOU3BOTHOU

124 VYpaBHEHHE KacaTelbHOM K rpaduKy
GbyHKIIUN

195 VYpaBHEHUE KacaTeIbHOHN K TpauKky
GbyHKIIUN

126 [TpousBogHBIC dTIEMEHTAPHBIX (PYHKITHIA

127 [TpousBoaHBIC ATIEMEHTAPHBIX (YHKITUN

128 [TpousBogHAsT CyMMBI, TPOM3BEICHUS,
9aCTHOTO M KOMITO3UIIUH (PYHKITHI

129 [IpousBoaHas CyMMbl, TPOU3BEACHUS,
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YaCTHOTO U KOMIIO3ULIUU (PYHKIIHH

[IpousBonHas cyMMBbl, IPOU3BENECHUS,

130 YaCTHOTO M KOMITO3UIINU () yHKITUI 1
131 Kontponshas padora: "IIpouzBognas" 1 1
132 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AITUS 1
3HaHuM: "YpaBHeHua"
133 [ToBTOpEHue, 00600IIeHNEe, CUCTEeMATH3aIUs 1
3HaHui: "OyHkuun"
134 Hrorosast KoHTpoIbHAS paboTa
135 Hrorosas koHTpOIBHAS paboTa
136 HOBTOE)GHI/Ie, 000011IeHNe, CUCTEeMATU3aALIHS 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME
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11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

IIpuMeHenue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
MCCIIEIOBaHUIO (YHKIIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHu e MPOU3BOIHON K
UCCIIeIOBAHNIO (YHKIUHN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanbOAbIIETO U

HaMMEHBIIEr0 3HaUYCHHS HENPEPBIBHON

(bYHKIIMHM Ha OTpe3Ke

Haxoxnenne HauOOIBIIETO U
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HAUMEHbIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIUY HA OTPE3KE

Haxoxnerne HanOOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HA OTpe3Ke

10

HaxoxneHne HanOombIIErO U
HAWMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKLIMU Ha OTpe3Ke

11

Haxoxnenue HanOonbLiero u
HAUMEHbILIEr0 3HAYCHHUSI HeTPEePhIBHON
(byHKIIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHne NPOU3BOAHOMN JJIs
HaXO0KJIEHUSI HAWJIYYLIEro peleHus B
MPUKIIAHBIX 3a7jauax

14

IIpumeHenne npou3BOIHOM AJIs
HAaXO0XJCHUS HAaUIy4dlIero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpEENICHUs] CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aJIaHHOro (hopmyJIoi i
rpadguxom

16

IIpumenenne npou3BOIHOMN AJIs
OIIpEENIEHHS] CKOPOCTH U Y CKOPEHHUSI
npolecca, 3aJaHHOTro (popMyIIoi uimm
rpadukom
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17

Komnosuuus Gpynkuumit

18 Kommosumus GyHKIuii

19 Komnosunus GpyHkuumit

20 ['eomerpuyeckue o0pa3bl ypaBHEHUHN Ha
KOOPJAMHATHOM MI0CKOCTU

21 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

99 KonTponbHas padora: "McciaenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHOK"

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 37IeMEHTApHBIX (PYHKITUH.
[TpaBuia HaXOXKIEHUS TTEPBOOOPAZHBIX

o5 [TepBoOOpa3HbIe AIEMEHTAPHBIX (PYHKIUH.
[TpaBuiia HaX 0 I€HUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMmeTpUuecKuii CMBbICI
MHTETpaJia

27 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyne Herotona-Jleltonuma

28 Brruncnenue onpenenéHHOro HHTErpaga
o popmyne Hrrorona-JleiOnumna

29 [TpumeHeHue HHTErpaia s HaX 03KICHUS
IIoIaaeH miockux Guryp

30 [TpumMeHeHue HHTETpaia I HaX XK CHHS
00bEMOB T€OMETPUYECKUX TEJI

31 [Tpumeps! pemieHuit nudpepeHImanbHbIX

YpaBHEHHI
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[Tpumeps! pemienuit 1udpepeHuanbHbIX

32 .
ypaBHEHUI
MaremaTi4eckoe MOJIeIMPOBAHUE

33 pEaNbHBIX MPOI[ECCOB C TTOMOIIBIO
muddepeHInaIbHbIX YpaBHEHUH

34 Kontponbshas pabora: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBaA U rpapUKH

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa M rpaduKu

38 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpauKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPaBHEHMI C TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKOIH OKPYKHOCTH
OT6Op KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHMH C IIOMOLIBIO
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TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpruuecKux

44
HEPaBCHCTB

45 Perienne TpUroHOMETPUYECKUX
HEPaBEHCTB

46 PerieHre TpUrOHOMETPUYECKUX
HEPaBCHCTB

47 PerieHne TpUuroHOMETPUIECKIX
HEPaBECHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
TpuroHnomerpuieckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHHUS
MOKa3aTeNIbHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTeNIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

53 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOIbI PELIECHUS
norapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METOIBI PEIICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS
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norapu(pMUYECKUX HEPABEHCTB

OcHOBHEBIE MCTO/IbI PCIICHUS

> UpPpalMOHATIbHBIX HEPaBEHCTB
58 OCHOBHBIE METO/IbI pEIICHHS
UpPpaLMOHAJILHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHAIbHBIX HEPaBEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MPpaLMOHAJILHBIX HEPaBEHCTB
61 I'paduueckrie METONBI peleHuUs
UppaloOHATIbHBIX YPaBHEHUN
62 ['paduaeckre MeToBI penIeHus
UpPpaLMOHATIBHBIX YPaBHEHUH
63 I'padmueckue MeTOIbI peIeHUs
MOKA3aTEJIbHbIX YPaBHEHUN
64 ['padmaeckre METOABI perIeHHs
MOKa3aTeIbHBIX HEPABECHCTB
65 I'papuueckue MeTobl peleHus
Jorapu(pMUYECKUX ypaBHEHUN
66 ['paduueckrie METOABI peLIeHUS
Jorapu(pMUYECKUX HEPaBEHCTB
67 I'paduueckrie METONBI peleHuUs
Jorapu(pMUYECKUX HEPaBEHCTB
['padmaeckre MeTOABI perieHHs
68 MOKa3aTeJIbHbIX U JIOrapu(pMUUYECKUX
YpaBHEHHI
69 ['paduueckrie METONIBI peleHus
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MOKA3aTeNbHBIX U JIOTApU PMHUUECKIX
YpaBHEHUI

70

I'paduueckrie MeTOIbI peleHus
MOKa3aTeNIbHBIX U JIOrapu(PMUUECKUX
HEPaBEHCTB

71

['padmueckue MmeTobl perieHus
MOKa3aTENbHBIX U JIOTapH(MUIECKUX
HEPaBEHCTB

72

KonTpomnbHas padora: "M ppannoHaibHbIE,
MoKa3aTeNbHbIE U JorapudmMuyeckue
HepaBeHCTBA"

73

KommiekcHble uncna. Anredpanyeckas v
TpUrOHOMeTpudeckas GopMbl 3amucu
KOMIUIEKCHOT'O YHCIa

74

KommuiekcHble uncna. Anredpanyeckas u
TpUTOHOMETpUYecKas (OPMBI 3aMHCH
KOMIIJIEKCHOI'O YK CIIa

75

ApudmeTrueckre oneparuu ¢
KOMIIJIEKCHBIMU Y CJIAMH

76

Apudmernyeckue orepamuu ¢
KOMILJIEKCHBIMU YHCIIaAMH

77

N300paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPIMHATHOM MJIOCKOCTH

78

N300paskeHre KOMIUIEKCHBIX YK CEN Ha
KOOPJIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIJIEKCHOTO YKclia

80

®opmyna Myaspa. Kopau n-oii crenenu
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13 KOMIIJICKCHOI'O 4YHucCJia

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA

81 pemeHus: GU3NYECKUX U T€OMETPUIECKUX
3aj1a4

82 KonTtponsHas padora: "KomrmiekcHbie
yucna"

83 HatypanpHble 1 1ienble yncia

84 HatypanbHble 1 1enbie uncia

85 [TpumMeHeHue MPU3HAKOB JEIUMOCTH
LEJbIX YHCeT

86 [TprMeHeHu e NPU3HAKOB JEIUMOCTH
LEJIBIX YHCET

87 [TpumMeHeHue MPU3HAKOB JEIUMOCTH
nenbix yncen: HOJl u HOK

88 [TprMeHeHue NPU3HAKOB JEIUMOCTH
uensix yncen: HOJl u HOK

89 ITprMeHeHn e NPU3HAKOB JEIUMOCTH
LEJIBIX YMCEN: OCTATKU IO MOYJIIO

90 [TpumMeHeHue MPU3HAKOB JENUMOCTH
LEJIBIX YHCeJ: OCTATKU MO0 MOIYJIIO
[TpuMeHeHu e NpU3HAKOB JENUMOCTH

91 LENbIX YKcen: anropuT™ EBknmaa nis
peleHus 3a1a4 B IeNIbIX YHCclax

92 KonTtponbsnas pabora: "Teopus mensix
gyucesn"

93 Cucrema U COBOKYITHOCTb YPaBHEHUH.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-
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CICOACTBUA

94

CucreMa u COBOKYIHOCTb YPaBHEHUM.
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CJIEICTBUS

95

OCHOBHEBIC MCTO/bI PCIICHUSA CUCTEM U

COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHEHUU

96

OCHOBHbBIE METO/IbI PEUICHHUS CUCTEM U
COBOKYITHOCTEW MppalluOHAIbHBIX
YpaBHEHHUI

97

OcHOBHEIE MCTObI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHbIX
YpPaBHEHHI

98

OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYITHOCTEH IOKa3aTENbHbIX
YpaBHEHUI

99

OCHOBHbIE METOIbI PELICHHS CUCTEM U
COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHM

100

OCHOBHBIE METO/IbI PEUICHUSI CUCTEM U
COBOKYITHOCTEH JIorapupMU4ecKuX
YpaBHEHHUI

101

IIpumeHeHne cucTeM K peieHuIo
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3
pa3IMyHbIX obsacTell HAyKU U peaJbHOU
JKWU3HHU, NHTEPIPETALMS 1OJTYYEHHbBIX
pe3yJIbTaTOB

102

HpI/IMeHeHI/Ie CHUCTEM K PCIICHUIO
MaTEMAaTHUYCCKUX 3a1a4 U 3a1a4 U3
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pa3IMyHBIX o0sacTell HAyKU U peajbHOU
JKU3HU, MHTEPIIPETaLs 1OTY4EHHbIX
pE3yIbTaTOB

[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3

103 pa3NIUYHBIX oONacTeil HAyKU U peaabHOU
KH3HH, HHTEPIPETAIUS ITOTYUIECHHBIX
pe3yJbTaToB
KontponbsHas pabota: "Cucremsl

104 palMOHAIBEHBIX, UPPAIIUIOHATBHBIX
MOKA3aTENbHBIX U JIOTapH (PMHUECKUX
ypaBHEeHMT"

105 PanmonanbpHbIe ypaBHEHUS C MapaMeTpaMu

106 PannonanbHbIe HEPABEHCTBA C
napameTpaMu

107 PanmonanbHble CHCTEMBI € TapaMeETPaMU

108 HppaunonanbHbIe ypaBHEHHUS,
HEpaBEHCTBA C IMapaMeTpaMu

109 WppaimoHaabHbIE CHCTEMBI C
napaMeTpaMu

110 [Toka3zarenbHbIe ypaBHEHHS, HEPABEHCTBA C
napameTpaMu

111 [Toka3aTeynbHBIC CUCTEMBI C ITapaMeTpamMu

112 Jlorapudmuueckue ypaBHeHus,
HEpPaBEHCTBA C IMapaMeTpaMu

113 JlorapumMuyeckue CUCTEMBI ¢

napaMeTpaMu
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114 Tpuronomerpuyeckrue ypaBHEHuUs ¢

napaMeTpaMu

115 TpuroHomerpruyeckre HepaBeHCTBa C
napamMeTpaMu

116 TpUrOHOMETPUYECKUE CUCTEMBI C
rapaMeTpaMmu

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIeJIel peasibHbIX
CUTYaIlMi C MOMOIIbIO YPABHEHHUH C
napaMmeTpamu

117

[TocTpoenue u uccienoBaHue
118 MaTeMaTUYECKUX MOeIIel peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM YPaBHEHUI

C IapaMeTpamMu

ITocTpoenue u uccnenoBaHue
119 MaTeMaTUYECKUX MOJIeNIel peabHbIX
CUTYyallUi C MOMOILBIK CUCTEM YPaBHEHHI

C lMapaMeTpaMu

120 KonTtponpHas pabora: "3agauu ¢
napamerpamu”

[ToBTOpEHue, 0600IICHNE,

121
cucteMmaTu3aius 3HaHui: "Y paBHeHusa"

122 [ToBTOpenue, 0000IICHNE,

cUCTeMaTU3alys 3HaHu|: "Y paBHeHus"

[ToBTOpeHue, 0000IICHHE,
123 cucTeMaTH3alus 3HaHui: "Y paBHEHU .
Cucremsl ypaBHeHU"

124 [ToBTOpenue, 0600MIICHNHE,




cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

125 “on n
cucTeMaru3anus 3HaHuii: "HepaBeHcTBa
IToBTOpenue, 0000MIIEH E,

126 ’
cucremaTtu3auus 3Hanuii: "HepaBenctsa"
IToBTOpenue, 0600IIEHNE,

P

127 cuctematu3anus 3Hanuil: "[IpousBoaHas u
e€ npuMeHeHue"
[ToBTOpenue, 0000IICHNE,

128 cucreMmartusanus 3HaHui: "[IpousBoanas u
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

129 cucremaTtu3anus 3Hanuii: "TIpousBogHas u
eé mpumMeHeHue"
[ToBTOpenue, 0000MIICHNE,

130 cucremaTtu3anus 3Hanuii: "MHTErpat u ero
npumMeHenue"

131 [ToBTOpeHue, 00o0IICHNE,
cucTemMaTu3anus 3Hanuil: "Oynxuun"

132 [ToBTOpenue, 0000IICHNE,
cucTemMaTu3anus 3Hanuil: "OyHxuun"

133 [ToBTOpeHue, 0000IICHHE,
cucrtemaTtu3anus 3Hanui: "OyHkuun"

134 Urorosast koHTpOIbHAS paboTa

135 Hrorosasi KOHTpOJIbHAS paboTa

136 [ToBTOpenue, 0000IICHNE,

cHUCTeMAaTH3alnA 3HAHUI

43




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
MPoBepPsieMOro .
o0pa3oBaTeIbHON MPOrpaMMbl CpeaHero 001ero 00pazoBaHus
pe3yJjbTara
1 Yucna v BEIYUCIICHUS
11 OnepupoBarth MOHATUSMHU: PALUOHAIBHOE U JIEUCTBUTEIBHOE YHUCIO,
' OOBIKHOBEHHAs U A€CATUYHAS IPOOb, MPOLIEHTHI
12 BomonHsate  apudMernueckue — Omepalud ¢ palMOHAJbHBIMH U
' JNEHUCTBUTEIbHBIMU YU CIIAMU
13 BrimonHsTh mpuOarmkEHHBIC BBIYUCICHUS], HCIIOJIB3YS TPaBUIIa OKPYTJICHUS,
' JIeNaTh NPUKHUJIKY U OIEHKY PE3yJIbTaTa BIYMCIICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C LEJNbIM IOKAa3aTelleM, CTaHAapTHas
14 dopma 3amucH ACWCTBUTENHHOTO YHWCIA, KOPEHb HATYPAIbHOW CTEMEHU;
' UCIONB30BaTh MOAXOAAILYI0 (OpMy 3amucH JEHCTBUTENBHBIX YUCEN IS
pelIeHMs MPAKTUYECKUX 334 U MPEACTaBICHUS TaHHBIX
OmnepupoBath MOHSATUSIMH: CHHYC, KOCHHYC U TAaHT€HC TIPOU3BOJILHOTO YIJIa;
15 WCMOJIb30BaTh  3allMCh  TMPOM3BOJBHOTO  yrja  d4epe3  oOpaTHbIe
TPUTOHOMETpHUUYECKHE (YHKIIUN
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panuoHaIbHOE, Y ppallMOHAIIbHOE ypaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
59 BrimonssaTs mpeoOpa3zoBaHust TPUTOHOMETPUUECKUX BBIPAXKEHUH U peIiaTh
' TPUTOHOMETPUUECKHIE YPABHEHHS
BremonHaTe mpeoOpa3oBaHus LETbIX, PAMOHAIBHBIX U HPPaLldOHATBHBIX
2.3 BBIDAKEHUNW ¥ pemarh OCHOBHBIE THUIBI IE€NbIX, PAIMOHAIBHBIX U
MppallMOHATBHBIX YPABHEHUI U HEPABCHCTB
54 [IpumeHsAT, ypaBHEHHS M HEPABEHCTBA JUISl PEIICHUS MaTEeMaTHYECKUX
' 3aJ1ay ¥ 3aJ1a4 M3 Pa3IMuHbIX 00JIacTell HAyKH U PeaIbHOW KU3HH
MonenupoBaTh peaJibHbIE CHUTyallMM Ha S3bIKE aireOpbhl, COCTaBISATh
2.5 BBIPAXEHHUS, YPABHEHHMS, HEPABEHCTBA IO YCJIOBHUIO 3aJlaud, MCCIEAOBAThH
MIOCTPOEHHBIE MOJIETIM C HCIOJIb30BaHUEM ammnapaTa ajire0psbl
3 OyHKIUY U TpaduKu
31 OmnepupoBath MOHATUSAMH: (YHKITUS, CIOCOOBI 3aaHusl (PYHKIIMH, 00J1acTh

ompeneieHuss M MHOXKECTBO 3HaueHUM QyHKuuu, Trpaduk GyHKIUH,
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B3alMHO 00paTHble PyHKIUU

OnepupoBarh TMOHATHSAMHU: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIHU

32 (GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GYHKIMI 1715 pEIICHUS] YPaBHCHHM
3.4 Ctpouth 1 ynuTaTh rpaUKN JTUHEHHON (YHKLINU, KBaJAPaTUYHON (QyHKIUH,
' CTEMEHHOM (PYHKIIMHU C IIeJIbIM MTOKa3aTeseM
Hcnons3oBath rpadmkd (QYHKUUH I8 HMCCIENOBaHHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH NpU pPEUICHUM 3ajady U3 JAPYTruX Yy4eOHBIX IpPEIMETOB U
peasbHOM KU3HU, BBIpaXXaTh (HOPMyIaMH 3aBUCUMOCTH MEXIY BeTHUYNHAMU
4 Hayana maTemaTtnyeckoro aHanamnsa
41 OnepupoBaTh MOHATUSAMU: IOCJIEIOBATEILHOCTb, apupMeTHUecKas u
' reoMeTpudecKas Iporpeccuu
4 OnepupoBaTth MOHATUSAMH: OECKOHEYHO YyOBbIBalomiasi TIeoMeTpuyeckas
' Iporpeccusi, cymma 0€CKOHEUHO yOBIBarOIIEl T€OMETPUYECKOM MPOrpeccuu
4.3 3agaBaTh MOCIEAOBATEIBHOCTH PA3IMYHBIMU CITOCOOAMHU
44 Hcnonp30BaTe  CBOWMCTBA IOCJIEIOBATEIBHOCTEH MW HPOTrPECCH I
' pelIeHMs peajibHbIX 3a/1au MPUKJIAJHOr0 Xapakrepa
5 MHoecTBa H JIOTHKa
5.1 OnepupoBaTh NOHATUSAMU: MHOKECTBO, ONEpALlUU HaJl MHOKECTBAMU
Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapaT [JJjsl  OHUCAHMS
5.2 peasbHBIX MPOILIECCOB U SBJICHUM, MPU PELISHUH 3a]a4 U3 JIPYruX y4eOHbIX
MIPEIMETOB
53 OnepupoBaTh  NOHATUAMU:  ONpPENEICHHUE,  TEOpema,  CIEACTBHE,
JI0Ka3aTeNIbCTBO
11 KUIACC
Kon v
IIpoBepsiemMblie npeaMeTHbIE Pe3y/1bTAThl 0CBOCHNSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/bHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabrara
1 Uucna v BEIYMCIEHUSA
OnepupoBaTh NOHATUSMU: HATypaJIbHOE, LIE€JI0€ YHUCIO; HCIOJIb30BATh
11 MPU3HAKK JICIMMOCTH II€JbIX YMCEN, pa3JoKEeHHE Yuciia Ha IPOCThie
MHOXXHUTEJH ISl pelIeHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENEHb C PAllMOHAIBHBIM [TOKA3aTEIEM
13 OmnepupoBarh MOHATHUSMU: JIOTAPU(PM YHUCHTA, ECATHYHBIE U HATYypalbHbIC
' sorapu Ml
2 VYpaBHEHUS U HEPABEHCTBA
2.1 IIpumenaTs cBoiMcTBa cTemeHU Uil [peoOpa3oBaHUsl  BbIPAXKEHHI,
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OIICPUPOBATL IMMOHATUAMU: IIOKA3ATCIBHOC YpPAaBHCHUEC W HCPABCHCTBO,
peiIaTb OCHOBHBIC THUIIBI I1OKA3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BomonHsate npeoOpa3oBaHUs BBIPAXKEHUM, COAEpXKAILUX JIOrapU(PMBbL;

2.2 OlepUpoBaTh MOHATHSIMM: JIOTapu(PMUUECKOE ypaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE THIIBI JOrapu(PMUYECKUX YpaBHEHUN U HEPABEHCTB
2.3 HaxonuTs pemieHus npocTelimx TPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEHHBIX YPAaBHEHHH U €€ PEIEHHUE;
24 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUHN JIJISl pEIICHUs MPAKTUYECKUX
3a1a4y
25 Haxonute pemeHus mpocTeimmx CUCTEM U COBOKYITHOCTEH palyOHaIbHBIX
' ypaBHCHUIT 1 HEPABEHCTB
MopenupoBate peajbHble CHUTyallud Ha s3bIKEe alreOpbl, COCTaBJIAThH
2.6 BBIPAXKCHUS, YPAaBHEHMs, HEPAaBEHCTBA M CUCTEMBI II0 YCJIOBHUIO 3a/ayy,
HCCIIeI0BATh TOCTPOCHHBIE MOJIENIU C UCIOJIb30BAHUEM allllapaTa ajareopsl
3 OyHKIUY U TpaduKu
OnepupoBaTh MOHATHSAMHU: Iepuoguueckas (QYHKLUUSA, MPOMEXYTKU
31 MOHOTOHHOCTU (DYHKIMH, TOYKHM 3KCTpeMyMma (YHKIMH, HauOosblliee U
' HauMEHbIlIee 3HA4YeHUs (YHKLIUU HA HMPOMEXYTKE; HUCIOIb30BATh UX I
uccienoBanus QyHKIMU, 3aJJaHHOIN rpadukom
OnepupoBath MOHATUAMU: IpaUKU MMOKA3aTEIbHON, JIorapu(MUUIECKOH U
3.2 TPUTOHOMETPUYECKUX (PYHKUIUN; U300pakaTh WX Ha KOOPIAMHATHOM
IUIOCKOCTH U MCIOJIb30BaTh ISl PELICHNs] YPAaBHEHUN U HEPABEHCTB
33 N300paxaTh Ha KOOPAUHATHOMN IJIOCKOCTU rpadMKy JIMHEHHBIX YpaBHEHUN
' Y UCTIOJIb30BaTh UX JJIsl pEUICHHs CUCTEMbI JTMHEWHBIX ypaBHEHUN
34 Hcnone3oBath rpadukd (QYHKIMH [ HMCCIENOBAaHHUS MPOIECCOB U
' 3aBUCUMOCTEN U3 IPYTUX Y4EOHBIX JUCLUIIINH
4 Haygaya maTeMaTu4eckoro aHanmusa
OnepupoBath NOHATUSMU: HENIpEpbIBHAS (QYHKIUS, IPOU3BOAHASA (DYHKLNN;
4.1 UCIOJIb30BaTh I'€OMETPUUECKUNA U (U3NYECKUI CMBICI MPOU3BOAHON IS
pelieHus 3aaa4
4 HaxomuTe  mpoM3BOIHBIE  3JEMEHTApHBIX  (DYHKUMHA,  BBIYUCIATH
' IIPOU3BOJHBIE CyMMBI, IPOU3BE EHHSI, YACTHOIO (YHKLIUI
Hcnonp3oBaTh  NPOM3BOJHYIO  JUII  MCCIEAOBaHMS  (QYHKUMHM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSATh PE3YJbTaThbl HCCIEIOBAaHUS K
MIOCTPOEHUIO IparKoB
44 Hcnonp3oBaTh NPOM3BOAHYIO [UIsl HAXOXAECHHUS HAWIIYYIIEro PEIICHUS B
' IIPUKJIAHBIX, B TOM YU CIIE COL[MAJIbHO-DKOHOMUY ECKUX, 3a/1a4ax
45 OnepupoBaTh MOHATUSMM: ME€pPBOOOpa3Has W UMHTErpajg; IOHUMATh
' reOMEeTPUIECKUi 1 (PU3HUECKHl CMBICT MHTETpaia
46 Haxonuth mepBooOpa3Hble 371eMEeHTapHbIX (QYHKIUH, BBIYUCIATE HHTErpal

o ¢popmyne Hetotona — JleiiOnuna
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4.7

Pematp npuknagueie 3a1aun, B TOM YHCIE COIUATBHO-9KOHOMUYECKOTO U
¢bu3nYecKoro xapakTepa, CpeCTBAMA MAaTEMATHUYECKOTr0 aHAIN3a
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IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

HpOBCpﬂEMin;I JIEMEHT COACPKAHUSA

Kon
1 Yucna 1 BEIYUCICHUS
Panonansupie  uyucna. OOBIKHOBEHHBIE M JECSATHYHBIE JpoOM, TIPOIEHTHI,
11 OecKOHEeUHbIE NIepUoAnYecKUe Ipodu. ApupMeTndecKre Onepaluu ¢ paluoHaIbHbIMU
' qlCcIaMU, Ipeo0pa3oBaHus YUCIOBBIX BblpakeHU. [IpuMenenne qpodeil 1 mporeHToB
JUIs pellieHUs IPUKJIATHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciaei 3HAaHUN U peajibH O JKU3HU
JeiicTBuTenbHbIe Yncha. PanonanbHble U UppaloHaIbHbIe Yncia. AprudMeTHIecKue
1.2 ornepanyy ¢ JOeHCTBUTENbHBIMH uuciamMu. [IpuGmmk€HHbIE BBIYMCICHUS, MpaBUIIA
OKpPYIJIEHMS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYM CICHUM
Crenienb ¢ nenbiM nokazarenem. CtangaptHas ¢popma 3anucu AeiCTBUTEILHOTO YHCII.
13 Hcnonb3oBanue noaxonsmieil GopMbl 3alMUCH JEHCTBUTEIBHBIX YHUCET JJIS PELICHUS
MPaKTUYECKUX 3a/1a4 U MPEACTAaBIECHUS TaHHbIX
14 ApupMeTHueckrii KOpeHb HATypaJbHOH cTerneHu. JlelcTBus ¢ apuPMeTHYeCKUMU
' KOPHSIMU HaTypaJiIbHOUM CTeleHU
15 CHHyC, KOCHMHYC M TaHI'€HC YHUCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT€HC YU CIOBOI'0 apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxxaecTBa U TOXIECTBEHHBIE TPEOOPa30BaHUS
59 [Tpeo6Gpa3oBaHre TPUTOHOMETPUYECKUX BhIpakeHUH. OCHOBHbBIE TPUTOHOMETPUYECKHE
' (GopMyIIBI
93 VYpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, penieHue HepaBeHcTBa. Meron
MHTEPBAJIOB
2.4 | Pemenue uenbix u ApoOHO-PaLlMOHATBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Peuienne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpUYECKUX ypaBHEHUI
57 [IpumeHeHue ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3
' pa3IMYHBIX o0sacTell HAYKU U peabHON KU3HU
3 OyHKIMYU ¥ rpaduKu
31 Oynkuus, cnocodsl 3anaHus (yHkuuu. ['paduk QyHkuuu. BzaunmHO oOpaTHBIE
' GyHKIMH
39 OO6nacte ompenencHUs W MHOXKECTBO 3HaueHWd ¢yHkmuu. Hymum  ¢dyHkum.
' ITpomexxyTku 3HaKONOCTOSSHCTBA. UETHBIE U HEUETHBIE (PYHKIIMU
3.3 CrenenHast pyHKIHS ¢ HATYpaJbHBIM U IIeNbIM Moka3zaTeneM. E€ cBoiicTBa u rpaduk.
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CaoiicTBa U rpaduk KOpHs N-0i cTerneHn
34 TpuroHomerpudeckas OKpPY>KHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIIHMA
' YHCIIOBOTO apryMeHTa
4 Havana maTemMaTndyeckoro aHamsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJjaHUs  TociefoBaTebHOCTeH. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
ApudmeTnueckass © TeoMeTpHuYecKas mporpeccud. beckoHedHO yObIBaromias
42 reomeTpuueckas mnporpeccuss. CyMMa OeCKOHEYHO YObIBAaIOLIEH TI'€OMETpUYECKOn
' nporpeccur. dopmyna CIOXHBIX NpOIEHTOB. Mcmonb3oBaHWe Mporpeccuu st
pelIeHHs pealibHbIX 33/1a4 MPUKJIAJHOTO XapaKkTepa
5 MHoXecTBa U JIOTUKa
MHoxecTBo, omepauuu Haj MHoXecTBamMu. Jluarpammel Oiinepa — Benna.
5.1 | IlpumeHeHHe TEOPETUKO-MHOKECTBEHHOTO ammapaTta /i ONHCAaHUA PEabHBIX
MIPOLIECCOB U SIBJIICHUM, IPU PEILICHUH 3aJ1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 | Ompenenenue, TeopeMa, CIeCTBUE, JOKa3aTEIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsable u nensie yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YUCEN
1.2 Crernenb ¢ paliMoHaJIBHBIM TTOKa3aTesneM. CBOMCTBa CTEEHU
1.3 Jlorapudm uncna. [leciTHaHbie U HATYypaJIbHBIE JIOTAPUPMBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [TpeoOGpazoBaHue BeIpAKEHHH, COAEPIKAIINX JIOTaprU(OMBI
2.2 [Ipeo6GpazoBanue BoIpaKeHH, COAEPKAIINX CTEIEHH C pAallMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toka3aTenbHbie ypaBHEHHS M HEPABEHCTBA
25 JlorapudmMuyeckrue ypaBHEHUS U HEPAaBEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUN. Pelenne npukiagabix 3a/1a4 ¢ IOMOILIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUI
2.7 CucTteMbl 1 COBOKYITHOCTH pallMOHAILHBIX YPaBHEHUI U HEPABEHCTB
58 [IpumeHenue ypaBHEHUN, CUCTEM M HEPABEHCTB K PEHICHUIO MATEMAaTHYECKUX 3a]1a4
' W 3a71a4 U3 Pa3IMYHBIX 00J1acTel HAyKU U peajJbHON )KU3HU
3 OyHKIIUY U TpaduKu
Oynkuus. Ilepuognueckne @ynkuuu. IIpoMexyTKH MOHOTOHHOCTH —(YHKLHUU.
3.1 MakcuMyMbl W MUHMMYMBI GyHKIuH. Hawbonblnee w HawMeHbIEE 3HAYCHUE
(YHKIIUY HA TPOMEKYTKE
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3.2

Tpuronomerpuueckue QyHKLUNHU, X CBOICTBA U Irpaduku

3.3 [TokazarenbHas u JorapudmMudeckas GyHKIUU, UX CBOMCTBA U rpaduku
3.4 Hcnonp3zoBanue rpagukoB QYHKIMM 711 pellieHUs] ypaBHEHUHN U JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpadgukoB GyHKIUI 11 UCCIIEIOBAaHUS MTPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbI€ BO3HHMKAIOT INpPH PEUIeHWH 3ajady M3 JPYruxX Yy4eOHbIX HpPEIMETOB U
peanbHON KU3HU
4 Hayana maTemMaTn4eckoro aHaausa
41 HenpepsiBHble pyHKIMH. MeTOA MHTEPBAJIOB AJIs PEIIEHUS HEPABEHCTB
4.2 ITponsBoanas pyHkuuu. I'eomeTpuueckuii 1 GpuU3NUECKU CMBICT IPOU3BOIHOM
43 [TponsBoaHble 3neMeHTapHBIX GYHKIUH. DOpMyNbl HaXOXIACHUS MTPOU3BOAHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PyHKIIMI
[IpumeHeHue nNpPOU3BOAHOM K HCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTb U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOOJbIIero U HauMEHbUIEr0 3HaueHus (yHKLUHUU Ha
OTpe3Ke
ITpuMeHeHnEe NPOU3BOIHOMN IS HAXOXKIEHUS HAUITY4lIero PELICHUs B IIPUKJIAJHBIX
4.5 3ajjayax, I ONpeNeJeHUs CKOPOCTU IIpolecca, 3aAaHHOro (GOopMysIod HIn
rpadgukom
4.6 [TepBooOpa3znas. Tabnuia mepBooOpa3HBIX
47 WHTerpan, ero reoMeTpudeckuii 1 (U3HYECKUil CMBIC/I. BhIuuciaeHre HHTErpaja 1mo

dopmyne Hetotona — Jleitbnuia
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ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsieMble TPeGOBaHUsI K PeAMETHBIM Pe3yJIbTATAM 0CBOCHHUS
NpOBEPsAEMOro | OCHOBHON 00pa3oBaTeJIbHOM NPOrpaMMBbl CpeiHEro oouero
TpeOOBaHNUs o0pa3oBanus

Bnanenue wMeTomamMu JI0OKa3aTelbCTB, aNTOPUTMAMHU DEIICHUS 3ajady;
yMeHHe (QOPMYJIHPOBATH W OMNEPUPOBATH IMOHATHIMH: OINpPEACICHHE,
aKCHOMa, Teopema, CJIeICTBHE, CBOWCTBO, IPH3HAK, J0Ka3aTelIbCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKH; MPUMEHSATh UX; YMEHHE (HOPMYIHpPOBATH
o0paTHOE W TPOTHBOIIOJIOKHOE YTBEPKICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HKCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOW WHAYKIIUU;
IIPOBOJIUTH JIOKA3aTeIbHbIC PACCYXKACHHUS MPU PEIICHUH 3a/1a4, OLlCHUBATD
1 JOrMYECKYI0  IPaBUJIBHOCTh  PACCY)KICHUH; YMEHHE  OIEpPHUpPOBATh
MOHSATUSAMHU: MHOXXECTBO, IMOJAMHOXECTBO, OIEPAlMKM HaJ MHOXECTBAMHM,
YMEHHE HCIIOJBb30BaTh TEOPETHKO-MHOXKECTBCHHBIN  ammapar s
OIHCAHUS PEaJbHBIX MPOIECCOB M SIBJICHUN M MPH PEIICHUH 33]a4, B TOM
YUCIIe U3 JPYTUX YUICOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH TTOHITHIMH:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, rpad Ha TUIOCKOCTH; YMEHUE 3a]1aBaTh
U OINHKCBHIBATH rpadbl pa3IMYHBIMH CIIOCOOAMU; UCIOB30BaTh T'padbl pu

pellIeHnH 3a/1a4

YMeHrne onepupoBaTh MOHSATHUSMHU: HATYPabHOE YHCIO, IIEJI0€ YHCIIO,
CTEIIeHb C LEJIBIM ITOKa3aTesieM, KOPEeHb HATypaJIbHON CTENEHH, CTENCHb C
palMOHALHBIM MMOKa3aTelleM, CTENEHb C JEHCTBUTEIBHBIM IOKa3aTeleM,
jgorapuM 4YKcClia, CHHYC, KOCHMHYC W TAaHI'€HC MPOU3BOJILHOI'O 4YHCIIA,
OCTaTOK MO MOJYJI, pPalMOHAIBHOE YHUCIIO, HUPPAIMOHAIBHOE YHCIIO,
MHOXKECTBA HATYPAJIbHBIX, I[€JBIX, pAIMOHAIBHBIX, J[€HCTBUTEIBHBIX
2 YHCell; YMCHHE UCIIOIh30BATh IPU3HAKU JESIMMOCTH, HAMMEHBIIUH OOIIHIA
JeUTEb ¥ HaWMEHbIee O00Ilee KpaTHOe, airoput™M EBkimaga mpu
pELICHUH 3aJ1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMH CHCTEMaMHU
CUHCTICHHSI; YMEHUE BBIMOIHITH BBIYMCIICHUE 3HAUCHUN U MTPeodpa3oBaHus
BBIpQXKCHUN CO CTEMeHsMH W Jiorapupmamu, mpeoOpazoBaHUs APOOHO-
palMoOHANBHBIX ~ BBIPAKEHUH; yYMEHHE  ONEpPHpPOBATh  IMOHATHUSIMHU:

MoCJICA0BaTCIbHOCTD, apI/I(i)MeTI/ILIeCKaH nporpeccus, TIrcoOMCTPHUYCCKAIL
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nporpeccusi, OeCKOHeuHO YOBIBalINas TeoMeTpuuecKkas MpPOrpecCus;
YMEHHE 3a/laBaTh IIOCIEIOBATEIbHOCTH, B TOM 4YHCIE C IOMOIIBIO
PEKYpPPEHTHBIX (HOpPMYI; YMEHUE ONMEPHPOBATH MOHATUSIMU: KOMILIEKCHOE
YHUCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4ucna, (GopMa  3amMcd  KOMIUIEKCHBIX — YHCel
(reomeTpuueckasi, TPUTOHOMETpPHYECKass © anreOpandveckas); YMETh
IPOU3BOJUTh apU(PMETHUYECKHE IEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOAMUTH NMPUMEPHI UCIOJIb30BAHUS KOMIIJIEKCHBIX YMCEJl; OEpUPOBATH
HNOHATUAMHU:  MaTpuma 2x2  u  3X3, omnpeneiauTenb  MaTpHILIbI,

TCOMCTpPHUY €CKHMU CMBICII OIMPECACINUTECIIA

YMeHue onepupoBaTh IMOHATUSMHU: pPALUOHANIBHBIC, HPPALMOHAIBHEIE,
IIOKa3aTeNIbHbIE, CTEIEHHbIE, Jorapu(@MUUecKue, TPUTOHOMETPUUECKUE
YPaBHEHMS M HEPAaBCHCTBA, HUX CUCTEMBbl; YMEHHE OIIEPUPOBATH
HOHATUAMU: TOXJECTBO, TOXAECTBEHHOE Npeo0pa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YPaBHEHHM M HEPABEHCTB, PABHOCUJIbHOCTH
YpPaBHEHMII, HEpPAaBEHCTB M CHCTEM; YMEHHE pellaTb YypaBHEHUS,
HEPAaBEHCTBA W CHCTEMBl C IIOMOIUBIO PA3JIMYHBIX INPUEMOB; pEIIATH
YPaBHEHMs, HEPABEHCTBA M CUCTEMBl C IApaMeTpPOM; NPUMEHSITh
YPaBHECHMS, HEPAaBEHCTBA, UX CHUCTEMBI Ui PELICHUS MAaTEMaTHYECKUX

3a/1a4 ¥ 3a]1a4 U3 pa3IMuHbIX 001acTell HAyKH U pealbHOMN KU3HH

YMmeHue omnepupoBaTh TMOHATUSAMHU: (DyHKUUSA, UYETHOCTH (YHKIIHH,
HNePHOANYHOCTh (YHKIUH, OrPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (yHKIWH, HauOoJiblllee W HAaWMEHbIIee 3HAYECHUS
(GYHKIMM Ha NPOMEXYTKE, HenpepblBHAsT (DYHKILMS, aCUMIITOTHI I'paduka
¢byHkuMu, mepBas U BTOpas MPOU3BOAHASA (PYHKLIUHU, T€OMETPUUYECKUN U
bu3MYeCKHii CMBICT TPOM3BOJHOW, TEpPBOOOpa3Hasi, ONpeaeIEHHBINA
UHTErpall; yMEHHE HaXOIUTh AaCUMOTOTHI Tpaduka GyHKIMM;, yMeEHUE
BBIUMCIATh  IPOU3BOJHBIE  CYMMBbI, IPOM3BEIEHHUS, YAaCTHOIO U
KOMIO3UIMK (YHKIUN, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Ipaduky
(GyHKIMM; yMEHHE HaXOAMTb IPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIUM;
YMEHHE WCIOIb30BaTh MPOU3BOAHYIO [UIsl HCCIENOBaHUs (QYHKIIHH,
HaXOJUTh HaWOOJNbIIME M HAUMEHbIIME 3HAaueHHs (QYHKUUH; CTPOUTH
rpadKd MHOTOYJICHOB C HCIOJIb30BaHUEM ammapaTa MaTeMaTH4eCKOro
aHaIu3a; NPUMEHATh MPOU3BOJHYIO JUIA HAaXOXKACHUS HAWIY4IIEero

peUICHUA B IMPHUKIAAHBIX, B TOM YHCJIC COLHUAJIBHO-DKOHOMHUYCCKUX H
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buznuecknx 3a7avax; HaXOAUTh IUIOIMATN U O0BEMBI GUTYP C MOMOIILIO
WHTErpajja; NPUBOIUTH MPUMEpPbl MATEMaTHYECKOTO MOJCIUPOBAHUS C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIMU, oOpaTHas QyHKIHS,
KoMmro3unust (GyHKUWN, TUHEHHas QYHKOMS, KBaapaTHUyHas (QYHKIIHS,
panroHanbHass (GYHKIOHS, CTETEeHHas (QYHKIHSA, TPUTOHOMETPUUYECCKHIE
(GyHKIMH, oOpaTHBIC TPUTOHOMETPHYECKHE (YHKIMH, TOKa3aTelbHAs U
jgorapugMuyeckas (QYHKIUH, YMEHHE CTPOMTh TpadUKd W3yYEHHBIX
¢yHKuMiA,  BBIMOJNHATH  IpeoOpazoBaHus  rpadukoB  (QYHKIMIA,
UCTIOJIb30BATh I'pauKy A7 M3Y4YeHHs MPOIECCOB U 3aBUCHUMOCTEH, TPU
pelIeHnn 3aJad M3 JpYrux ydeOHBIX MPEIMETOB M 3aJad M3 peajbHOM
KHU3HH, BBIpaXaTb (OPMYyJIaMH 3aBUCHMOCTH MEXIY BeIHYHHAMH,
UCMOJBb30BaTh CBOWCTBA M rpaduku (QYHKUIUN AN pelieHHs YpaBHEHHH,
HEpaBEHCTB U 3aJad C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOU

IIJIOCKOCTH MHOKECTBA peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

VYMeHue pemaTth TEKCTOBBIE 3aJauMd pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOIIEHTHI, O U YacTH, Ha JBI)KEHUE, padOTy, CTOUMOCTh TOBApOB U
yCIyT, HAJOTH, 3a7a4d U3 00JacTH YIpaBJICHUs JTUYHBIMH U CeMEHHBIMU
¢uHaHCAMM); COCTaBIATh BBIPAKEHUS, ypaBHEHHs, HEPaBEHCTBA M HX
CHUCTEMBI IO YCIOBHIO 3aJadyH, HMCCIEJ0BAaTh IOJIYYEHHOE DEIICHUE H
OLIEHUBATh MPaBAONONO0OHOCTh pE3YyIbTaTOB; YMEHHE MOACIUPOBATH
peanbHble CUTyallMd Ha S3bIKE MATEMATHKH;, COCTaBJISITh BBIPaXKEHUS,
YPaBHEHHSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aa4M, UCCIEA0BAThH
IIOCTPOEHHBIE ~ MOJEIM C HCIOJb30BAHMEM  almapara  airedpsl,

MHTEPIPETUPOBATDH MOIYUEHHBIH pe3ynbTaT

YMeHue onepupoBaTh HMOHATHUAMU: CpeAHee apudMeTndyeckoe, MeauaHa,
HauOoJbIlllee U HaUMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHME 4YUCJIOBOro Habopa; yMEHUE HU3BJIeKaTb, UHTEPIPETUPOBATH
nHdopMaIuIo, MPEACTaBICHHYIO B Ta0JUIaX, HA AUarpamMmax, rpadukax,
OTPa’KaIOIYI0 CBOIMCTBA PEAJIbHBIX MPOLIECCOB U SIBICHUMN; MPEACTABIATH
uHbOpMAIMI0O C T[OMOIIbIO Ta0dMII M  JAWarpamMM; HCCIEA0BaTh
CTaTUCTUYCCKHUEC OAaHHBIC, B TOM YHCJIC C HNPUMCHCHUCM rpadmtlecm/lx
MCTOAOB U JJICKTPOHHBIX CPCACTB, rpa(bnquKH ucciacaoBarb COBMCCTHBIC

HaOJII0ACHUSI C TIOMOIIBIO JUArpaMM pacCEMBAHUS U TMHENHOM perpeccuu

YMeHue onepupoBaTh MNOHATHAMH: CIIYYalHBIA ONBIT W CIy4YalHOE
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COOBITHE, BEPOSTHOCTb CIY4YalHOro COOBITUS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIOJb30BAHHEM TIpaUUeCKuX METOAOB; NPUMEHATH
(GOpMYINIBI CIIOKEHHSI M YMHOXEHHsI BEpOSTHOCTEH, (opMyildy IOJHOMH
BeposiTHOCTU, Gpopmyiy bepHymin, koMOuHAaTOpHBIE (AKThl U (OPMYJIBL;
OLIEHUBATh BEPOSITHOCTH pEATbHBIX COOBITUH; YMEHUE OIEepupoBaTh
NOHATUSIMU: CllyyailHas BeJIWYMHA, paclpeaeeHue BeposITHOCTEH,
MaTEMaTUYECKOE OKUJaHUE, IUCIEPCHs U CTaHIAPTHOE OTKIOHEHUE
CIy4yailHOM  BeNMYWHBI, (DYHKIUM  pacrpeneneHusi ¢ IUIOTHOCTH
PaBHOMEPHOTI'0, 10KA3aTEIbHOTO U HOPMAJIbHOIO paclpeAcieHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeleieHuil 1 pelleHus 3ajad;
3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIIMX YHUCEJ, METO/bl BHIOOPOUYHBIX
UCCIICIOBAaHUN; YMEHHME MpPUBOAUTH TPUMEpPbl MPOSBJIECHUS 3aKOHA
OONBIIMX YMCEN B MPUPOIHBIX M OOILIECTBEHHBIX SBJICHUIX; YMEHHE
OIEepUpPOBaTh IMOHITHSMM: COUETaHUE, IEPECTAaHOBKA, YHCIIO COYETaHHM,
YUCJIO  IepecTaHoBOK; OumHoM  HplOTOHa;  yMeHHEe  NPUMEHSTbH
KOMOMHATOpHBIE (DAKTHI M PACCYXIEHUS AJIS PELIeHUs 3a]ay; OL[eHUBATh
BEPOSITHOCTU PEATbHBIX COOBITUH; COCTABIIATh BEPOSTHOCTHYIO MOJAECINH U

MHTEPIIPETUPOBATD IMOJYUEHHBIN PE3YJIbTAT

YMeHne onepupoBaTh MOHATHSAMHU:  TOYKA, MpsMas, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUUHA YIJIA, IUIOCKUW YroJj, ABYTPaHHBII
YTOJI, TPEXTPAHHBIA YroJl, CKPEIIUBAIOIIMECS MIPSIMBIE, TAPAJIIEILHOCTD U
MEePHEHIUKYISIPHOCTh MPSIMBIX M TJIOCKOCTEH, YroJl MEXIy HpsSMBbIMH,
Yrojl MEKIy TMpsSIMOM M IJIOCKOCTBbIO, YIroJl MEXKAY IJIOCKOCTSIMH,
paccTtositHue OT TOYKM JO IIJIOCKOCTH, PACCTOSHHE MEXIAY MPSMBIMU,
paccTOsIHUE MEXKIY IUIOCKOCTSMH; YMEHUE HCHOJIb30BAaTh MPH PELICHUU
3a/1a4 u3y4yeHHbIe (aKThl U TEOPEMBbl IJIAHUMETPUU; YMEHHE OLICHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOUIEr0 MHUPA; CTPOUTh MaTeMaTHYECKHE
MOJIENIM C TOMOIIBI0 TI'E€OMETPUYECKUX MOHATUH M BEJIMYMH, pellaTh

CBA3AHHLIC C HUMU MMPAKTHUYCCKUEC 3aa49U

10

YMeHue onepupoBaTh MOHATHUAMU: IUIOIIAJL (UTrYpbl, 00BEM (uUrypsl,
MHOT'OTPAHHUK, MPaBWIBHBIA MHOI'OIPAaHHHMK, CEYEHHE MHOTOI'pDaHHHKA,
Ky0, mMapajulenenunen, Npu3Ma, NUpamMuaa, ¢urypa M IOBEPXHOCTb
BpallleHus, LWIMHAP, KOHYC, map, cdepa, Iiomanab chepbl, MIIOmaab
MOBEPXHOCTH NHUPAaMUJbI, MPHU3MBI, KOHycCa, LMJIMHApA, O0BEM Kyoda,

MMpsAMOYTOJIbHOI'O IMapaJuICICIIuIIcaa, IUpaMu/ibl, TIPpWU3Mbl, HWJIWXHApPA,
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KOHyCa, Ilapa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUs KOHYca M IWIMHJpA,
napajuielbHble OCH MJIM OCHOBAaHMIO, CEUYEHHE 1Iapa, IJIOCKOCTh,
Kacaromasicss cdepbl, NUIUHAPA, KOHYyCa; YMEHHE CTPOUTh CEYCHHUE
MHOI'OIPaHHHKA, M300pa)kaTb MHOTOTPaHHUKH, (QUIYpbl U IOBEPXHOCTU
BpAlICHMs, UX CEYECHMS, B TOM UYHCIIE C ITOMOLIbIO JIEKTPOHHBIX CPEJICTB;
YMEHHME TPUMEHSATh CBOMCTBA T'€OMETPUUYECKUX (UTYpP, CAMOCTOSITENHHO
GopMynupoBaTh ONpeneaeHus U3y4aeMbix (GUTyp, BBIABUTAaTh THIIOTE3BI O
CBOMCTBaX M NpPU3HAKAaX TeOMETPUYECKHX (Uryp, OOOCHOBBIBATH WIIH
OIpOBEpPraTh MX; YMEHHE MPOBOAUTH Kiaccupukauuo ¢uryp mo
pa3IMyYHBIM TpPU3HAKaM, BBIOJHATh HEOOXOAMMBIE JOMOJHUTEIbHbIE

IMOCTPOCHUA

11

YMeHHne OomepupoBaTh TOHATUSMH: JBW)KCHHE B  IMPOCTPAHCTBE,
napasuieNbHbI TEPEeHOC, CUMMETpUs Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOAO00OUS, TOA00HBIC (UTYphI; YMEHHE
pacro3HaBaTh paBHbBIE M MOAOOHBIE (GUTYpHl, B TOM YHUCJIE B IPUPOE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUICCKIE OTHOIICHUS TIPH
peIICHUN 3aJa4; HAXOJUTh T'€OMETPUYCCKUE BEIMYUHBI (IJIMHA, YTOII,
IUI0IIAb, 00BEM) MPH PEIICHUU 3a/lad U3 JPYTruX y4eOHBbIX MPEeIMETOB U
U3 pEaNbHOW >KU3HU; YMEHHE BBIYHCIATH TEOMETPHUECKHE BEIUYUHBI
(nmunHa, yroiy, miowm@Ab, O0bEM, IUIOMIAJb MOBEPXHOCTU), HCIIOJIB3YS
U3y4eHHBbIC (DOPMYJBI U METOHBI, B TOM YHCJE: IUIOMAh IMOBEPXHOCTH
MUPaMHJIBI, TPU3MBI, KOHYyCa, IMUIMHIApA, Iomanab chepsl; o0bEM Kybda,
IPSMOYTOJIBHOTO  TIapajule/ienuIea, TUPAMUAbI, TPU3MBI, [THJIHHIPA,

KOHYCa, Il1apa; YMEHNE HaAXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX GUTYD

12

YMenue OIICPpUPOBATL IMOHATHAMU: IMPAMOYIOJIbHAsA CHUCTEMa KOOPIHWHAT,
BCKTOp, KOOpAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPa Ha 4YHUCIIO, Pa3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIApHOC IPOU3SBCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YIoJl MCKIAY
BCKTOpaMH; YMCHHUEC HCIIOJIb30BATh BGKTOpHLIfI nu KOOpI[I/IHaTHHﬁ METOJ

AJiA pEIICHUS TCOMCTPUUCCKUX 3aad U 3aaa4 JPYyrux yLIG6HI>IX npeaMEToOB

13

VYMmenne BI>I6I/IpaTI) HOI[XOI[?IHII/Iﬁ METOA AJiA pCHICHUA 3aJa4u, TIOHUMAaHUC
SHAYUMOCTH MATEMATUKKU B H3YUYCHUU MNPUPOAHBIX H O6HIGCTB€HHI)IX
IIponeccoB u HBHCHHﬁ; YMCHHUC PpacCliO3HABATb IIPOSABJICHUC 3aKOHOB
MaTCMATHUKU B UCKYCCTBC, YMCHUC NIPUBOAUTH ITPUMCPLI MATCMATHYCCKUX

OTKPBITUH POCCUMCKOW U MUPOBOM MaTEMaTU4YECKOM HAYKU
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INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BeIUMCIEHUS
1.1 HatypanbHble u mensie uncna. [[pu3Haky JeTMMOCTH IIENTbIX YUCEIT
12 Panonansupie  uymcna. OOBIKHOBEHHBIE W JCCATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEUHBIE MTePUOANIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypajbHOW cTemneHH. JlelicTBusA ¢ apupMeTHUYEeCKUMHU
' KOPHSIMH HaTypaJbHOHN CTETEeHU
14 Crenenb ¢ 1enbiM noka3aresneM. CTeneHb ¢ paluoHaIbHBIM oKa3zaTenaeMm. CBoicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'eHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIE M HATYpaJbHBIE JIOTAPU(MBI
JelictBuTenpHbIe 4YKcla. Apu@METHYECKHE ONepanuud ¢ JCHCTBUTEIbHBIMHU
1.7 gyucnamu. [1puGmkEHHbBIC BEIYUCICHUS, IPaBUIa OKPYTIICHHS, TPUKUAKA U OI[EHKa
pe3yJibTaTa BEIUUCICHUN
1.8 [IpeoGpasoBaHue BHIpaXKEHUI
1.9 KomrmnekcHblie unca
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 Llenbie 1 poOHO-paliiOHATBHBIE YPABHEHUS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEeHUS
2.5 Llenbie 1 1poOHO-paliMOHaTbHBIEC HEPABEHCTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKue HepaBeHCTBa
2.8 TpuroHomerprueckue HepaBeHCTBA
2.9 CHcTeMBI U COBOKYITHOCTH YPaBHEHHUIT U HEPABCHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaeuTeNh MaTPULIBI
3 OyHKIIUY U TpapuKu
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OyHkius, crnocodbl 3amanus ¢GyHkuuu. ['paduk ¢yHknuu. B3zaumaO oOpaTHBIC

31 ¢ynkuu. Yéraple u HeuéTHBIC QyHKIMU. [Tepuoanueckue QyHKIUN
Ob6nacTp ompeneneHus M MHOXKECTBO 3HaueHU ¢ynkuuu. Hymu dynkuumn.
39 [IpomexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
' MaxkcumyMmbl U MHUHUMYMBI ¢GyHkiuu. Haubonbiiee M HauMeHblee 3HAUYEHUE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHass (QyHKUMsS € HaTypaJbHbIM M LeJIbIM Toka3areieM. EE cBoiictBa u
' rpacuk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpuyueckue QyHKIHH, UX CBOWCTBA U rpauKu
3.5 [TokazaTenbHas u jgorapudmuyeckas (yHKIMH, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcuMnTOTHl TpadukoB GyHkumid. CBoiicTBa  (YHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTtenbHOCTH, CIIOCOOBI 3aJaHuUs MOCJIEN0BATEILHOCTEN
3.8 ApudmeTrueckas U reomeTpudeckas nporpeccuu. @opmyiia CI0KHBIX IPOLEHTOB
4 Hauana maremaTtnueckoro aHanmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIC 2JIEMEHTAPHBIX (YHKIIUH
[IpumeHeHue MpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIHH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHre HaubobIIero ¥ HauMEHbIIEro 3HaueHus QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasHas. MuTerpa
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBO, onepaiuy HaJ MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha MIOCKOCTH
7.2 IIpsiMbIe ¥ MIITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHats! v BEKTOPBI

58




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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