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INOACHUTEJIBHAS 3AIINCKA

VYueOHbIll Kypc «Anredbpa ¥ Hayajla MaTEMaTUYECKOTO aHallM3a» SIBIISACTCS
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.

VYyebHblli Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHaiu3a 3aKjajblBacT
OCHOBY [UJIsl YCIICIIHOTO OBJIaJICHUS 3aKOHAMHM (PU3MKH, XUMHUH, OHOJIOTHUH,
MMOHMMAHUS OCHOBHBIX TCHICHIIUHA Pa3BUTHS SKOHOMHUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHsS U B
MOBCETHEBHOM JKU3HU. B TO K€ BpeMs oBlajieHue aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMH KOHCTPYKUUSIMHU aireOpbl M MaTeMaTHYECKOTO aHajiu3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKICHUSI C MOMOILBI0 MHIAYKLIHMHU U pacCyk AaTh AEAYKTUBHO, WCIIOIb30BaTh
0000IlIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xone u3ydenus yueOHOro kypca «AnreOpa W Hadajga MaTeMaTHYE€CKOTO
aHanM3a» OOydYarolIMecsl MOJY4YaroT HOBBIM OMBIT PElleHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJIENIEH peajbHbIX CUTYaIUH,
UHTEpIpETAllMA  TOJYYEHHBIX  PELICHWH,  3HAKOMATCS €  [PUMEpPaMHU
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE, HAyKEe M MCKYCCTBE, C
BBIJAIOIIMUMUCS MATEMATUYECKUMU OTKPBITUSIMHA U KX aBTOPaMHU.

VYyebHblli Kypc 001aaeT 3HAYUTENIbHBIM BOCHUTATEIbHBIM MOTEHIIMATIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS, TaK U 4Yepe3 crheluuky ydeOHOU
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a IMOJTYyYECHHBIN PE3YNIbTaT.

B ocHoBe MeTonuku o0yueHus aaredpe 1 HauajlaM MaTeMaTHYECKOro aHaIn3a
JICKUT ACSATEILHOCTHBIN MPUHIUI 00y4YEHUSs.

B cTpykType yuebHOro Kypca «Anredpa v Hayajia MaTeMaTHIEeCKOTO aHAITN3a)
BBIZICJICHBI  CIEAYIOLIME CONEPKATEIbHO-METOANYECKNE JUHUU: «Yucina wu
BhIUHCIEHU», «DyHKuu u rpadukn», «YpaBHEHUS W HEpaBeHCTBa», «Hauama
MareMaTU4ecKoro aHanmza», «MHOXecTBa U  Joruka». Bce OCHOBHbIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM W3Y4YarOTCs HA IMPOTSIKEHUHU [IBYX JIET



oO0yueHUs Ha YPOBHE CPEHET0 00IIero o0pa3oBaHmsl, €CTECTBEHHO JOTOIHSS IPYT
Jpyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH U pazzienaMu. JlaHHbIN yueOHbIH
KypC SIBJSIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEAWHSET B cede CoIepiKaHHe
HECKOJIbKUX MaTEeMaTU4YeCKUX TUCHUILUINH, TaKUX Kak ainreOpa, TPUTOHOMETPHS,
MaTeMaTHIECKUIA aHAIN3, TSCOPUS MHOXKECTB, MaTeMaTH4decKast JJoruka u npyrue. [1o
Mepe TOTO KaK 00YyJaroIuecs: OBJIAJIEBAOT BCE OoJiee MIMPOKUM MATEeMaTHYECKUM
anmaparoM, y HUX IMOCJIEI0BaTENbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTUYECKYI0 MOCIb PEaIbHOH CHUTyalWH, NPUMEHSITh 3HAHUA,
MOJIYYCHHBIE TIPU HM3YYEHUH YYEOHOro Kypca, IS PEIICHUS] CaMOCTOSTEIHHO
chOpMyIMPOBAaHHONH MaTeMaTHYECKOW 3aJadd, a 3aTeM HHTEPIPETHUPOBATH CBOU
OTBET.

ConepxaTtenpbHO-MeTOANYECKasT JTMHUS «YuCna M BBIYUCICHHS 3aBEpIIACT
(dopMUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI ICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOI'0 00111ero oopazoBanusi. Ha ypoBHe cpegHero o61iero
oOpa3oBaHuss ocoboe BHUMaHHE yAedseTcs  (HOPMHPOBAHHIO  HABHIKOB
PaIMOHATILHBIX BBIYMCIICHUN, BKIIOYAIOIMIUX B CE€0S MCIOJIB30BAHUE PA3IMYHBIX
dbopM 3ammcw YWCla, YMEHHE JeliaTh MPUKHUIKY, BBITOIHATH NPUOIMHKEHHBIC
BBIUMCIICHUS, OLICHUBATh YHWCJIOBBIC BBIpaXEHHS, pabOTaTh C MaTeMaTU4eCKHUMHU
KOHCTAHTaMHU. 3HAKOMBbIC OOYYaIOIHUMCS MHOXKECTBA HATypPaIbHBIX, IEJIBIX,
paIlMOHANIBHBIX W JCHCTBUTENBHBIX  YHUCET  JIOMOJHSIOTCS  MHOXXECTBOM
KOMITJICKCHBIX 4HCel. B KaxaoM W3 3THUX MHOXECTB paccMaTPHBAIOTCS
CBOMCTBEHHBIE €My crenuduyueckre 3aJadyd U Olepaluu: JeJCHHUE Haleo,
OTIEpPUPOBAHKME OCTAaTKAMH Ha MHOXXECTBE IIEJIbIX YHCEN, O0COOBbIe CBOMCTBa
paIMOHAIILHBIX M UPPAIllMOHAIBHBIX YHCEN, apu(PMETHYECKHUE OIepariiy, a TaKkxKe
U3BJICYCHUE KOPHS HATypalIbHOW CTENMEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEIN.
bnaromapst mociieoBaTeIbHOMY PACHIMPEHHUIO Kpyra HCIOJIb3YeMBIX YHCET |
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TMPUMEHEHHUS I PEIICHUS Pa3IMIHBIX 3a7ad
dbopMupyeTcst mpeAcTaBIeHNE O €IMHCTBE MATEMaTUKH KaK HAyKd U €€ poJii B
TIOCTPOCHUU MOJIECNICH pealbHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 0000IIeHNe |
KOHKPETH3AIIHSI.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEATM3yeTCs] Ha MPOTSIKEHUHM BCETO
o0y4yeHHs Ha YypOBHE CpeIHEro oOIero oOpa3oBaHUs, MOCKOJIBKY B KaXJIOM
paznene IlporpaMmbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOMIMX 3aaad. B
pe3ynbTare OOydarluecs OBIAJEBAIOT Pa3IUYHBIMM METOJIAaMHU  PELICHUS
paIMOHANILHBIX, HUPPAlMOHANBHBIX, IMOKa3aTeIbHBIX, JIOTAPUDMHUUCCKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB U CHUCTEM, a TaKXke 3a/aady,
cofiepkamux TmapameTpbl. llodydeHHbIE YMEHHUS IITHUPOKO HWCIIONB3YIOTCS TIpU
UCCIIeIOBaHNN (DYHKIIMA C TIOMOIIBIO TTPOW3BOIHOM, MPU PEIICHUN TPHUKIIATHBIX
3a/a4 M 3a/7a4 Ha HAXOXJICHHE HauOOJBIINX U HAMMEHBINUX 3HAYCHUN (PYHKITUH.



JlaHHast cozeprkaTenbHas JIMHUS BKJIIOYaeT B ce0sl Takke (pOpMUpPOBaHUE YMEHUMN
BBIIOJIHATE ~ pacuéTel 1O  ¢opMynaM, mpeoOpa3oBaHMsl  palMOHAIbHbIX,
MpPAalMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKe BBIPAKECHUI,
COZIepXKAalllUX CTENeHU M Jorapupmel. braromaps H3ydeHHIO anredpandeckoro
MaTepHaa MpoUCXOAUT JalbHeHIlIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILUIEHUS O0Y4aroIuXcsl, (POPMHUPYIOTCS HABBIKU JEIYKTUBHBIX PacCyKIEHUM,
paboTbl C CHUMBOJIBHBIMH (OpMamu, MpPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEW B BHJI€ PAaBEHCTB U HEpaBEHCTB. AnreOpa npeiaraer 3hpeKTuBHbIE
UHCTPYMEHTBI JUIsl DPEIICHHs] MPAKTHYECKMX M €CTECTBEHHO-HAay4YHbIX 3ajad,
HarJIsJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKHU.

ConepkarenbHo-MeToauueckass JuHUS «DyHKIUM U TpaduKU» TECHO
nepervieTaeTcs ¢ APYTMMH JIMHUSMU y4e€0HOro Kypca, MOCKOJIbKY B KakKOM-TO
CMBICJIE 3a1a€T TIOCIIENOBATEILHOCTh U3YUEHUsI MaTepuania. M3yuenue CTeneHHou,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPHUUECKUX (DYHKIIUN, UX CBOMCTB
U rpauKoB, UCHONb30BaHUE (DYHKIMM JUIs pelIeHUs 3a1ad U3 APYruxX y4eOHbIX
MPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAK C MAaTEeMaTHYECKUM aHAIM30M,
TaKk U C PELICHUEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMUPOBAHUIO YMEHHUsS BbIpaxkaTb (POpMYIaMH 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBAaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduxu. Matepuan 3Toi copepKaTeTbHON JIMHUY HAIIeJICH Ha Pa3BUTHE YMEHUM U
HABBIKOB, MTO3BOJISIOLIMX BbIPAXKATh 3aBUCUMOCTU MEX/1y BETMUMHAMU B Pa3IMUHOU
dbopme: aHATUTHYECKOH, rpadrdeckoit u cioBecHOU. Ero m3ydenue cnocoOCcTByeT
Pa3BUTHUIO AITOPUTMHYECKOTO MBINIJICHUS, CIMOCOOHOCTH K OOOOIICHHWIO U
KOHKPETHU3ALIUH, UCTIONb30BAHUIO AHAJIOT .

CopnepxatenbHas nuHus «Hadama maTreMaTH4ecKoro aHaiau3a» MO3BOJISIET
CYLIECTBEHHO PACUIMPUTHh KPYI KaK MaTeMaTH4YeCKHMX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYIHBIX OOYYAIOUIUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduKd CIOXKHBIX (YHKUUN, ONpEAENsATh UX HauOOJbIINE U HaWMEHBIINE
3HAYEHUS], BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M
YCKOpeHHsI TpoueccoB. JlaHHas copepkaTeiabHass JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOCHMSI MAaTE€MaTHYECKMX MOJENEN pEealbHBbIX CUTYaLMi,
MO3BOJISIET HAXOAUTh HAWJTYUILEE PEIICHHE B MPUKIAIHBIX, B TOM YHCIIE COLUATBHO-
SKOHOMHUYECKHUX, 3a/a4yax. 3HAaKOMCTBO C OCHOBAMHM MaTeMaTHUYECKOr0 aHaJIn3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (OPMaIbHO-TOIMUYECKOTO U KPEaTUBHOIO
MBIILJIEHUSI, (OPMUPOBAHUIO YMEHUM pacrno3HaBaThb NPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BbIIAIOIINXCS
pe3ynbTarax, MOJYyYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKW KaK HayKH, U 00 HX
aBTOpax.



CopepxatenbHO-MeTOANYECKas! JTUHUS «MHOXKECTBa U JIOTUKa» BKIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB U MAaTeMaTHYeCKOW JIOTUKHU. TeopeTuKo-
MHOXECTBEHHBIC MTPEACTABICHHUS TPOHU3BIBAIOT BECh KYPC IMIKOJIHbHOW MaTEeMAaTHKN
U TIpeajiaraloT HamOoJee YHUBEPCAIBHBIN $I3bIK, OOBEAMHSIONIMNA BCE pa3/eiibl
MaTeMaTUKH H ©€ TPUIOKCHUHA, OHHM CBS3BIBAIOT pa3HBIC MaTEMaTHUYCCKHE
JUCIUIUIMHBL W WX TPWIOKEHUS B enuHoe 1enoe. lloaTomy BaxHO 1aTh
BO3MOXXHOCTh 00ydYaromemMycsi MOHHMaTh TEOPETHUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMCHHOW MaTEMaTHUKH W HCIIONB30BaTh €T0 ISl BHIPAKCHUS CBOUX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MAaTeMaTHKA KaK HAyKW CJEIyeT MPU3HATH
CBOMCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHWW U CJEJAOBaHUE OMNpeaeIEHHBIM
MpaBWJIaM  TOCTPOSHUS  JOKA3aTeIbCTB.  3HAKOMCTBO C  DJEMEHTaMU
MaTeMaTUYeCKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUSI HA OCHOBE JIOTMYECKUX
npaBmI, GOPMUPYET HABBIKA KPUTUUECKOT'O MBITTUICHUS.

B yueOHOM Kkypce «Anrebpa W Hauyajga MaTeMaTHYECKOTO aHAIMU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOCIUPOBAHUS, KOTOPHIC MPHU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH peabHbIX
CUTYyalluii, HCCICNOBAHMS DTHX MOJENEH C IMOMONIbIO amnmapara aiareOpel u
MaTeMaTHYeCKOr0 aHajin3a, WHTEPHpPETallid IONYYEHHBIX pPe3ylbTaToB. Takwe
3aJlaHus BIUIETEHBI B KXKIBIM U3 Pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepUal
y4e0HOr0 Kypca IIUPOKO HMCIONB3YeTCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pPEIIEHUH  PEaTbHBIX  MPAKTHYECKUX  3a7ad  oOydaromuecs  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000IaTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
HestenpbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX —3a7ad
OpraHM3yeTcs B MPOLECcCe U3YUEHUS BCEX TeM yueOHOro Kypca « AnreOpa 1 Hadana
MaTeMaTUYeCKOTO aHAJIM3a.

Ha wusyuenue yueOHOro kypca «Anredpa M Hauvaga MaTeMaTHYECKOro
aHanm3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacos (4 yaca B Henenmo), B 11
kiacce — 136 gacoB (4 yaca B HECIIO).



COJEP)KXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
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
MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousensl ¢ neasiMu kodduiimeHTamu.
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. OcHoOBHBIE METOIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHne TpPUroHoMeTpUYECKUX YPaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpeaenuTesb MaTpuLbl 2X2, ero reOMETPUYECKUI CMBICI U CBOKCTBA,
BBIYMCJICHUE €r0 3HAYECHUS, NPUMEHEHUE OINPENECIUTENS Uil PEMICHUS CUCTEMBI
JUHEWHBIX YpaBHEHUU. PellleHHe NPUKIAOHBIX 3a7a4 C I[OMOUIBIO CUCTEMBI
JMHEWHBIX ypaBHeHUU. VccienoBanne MoCTpOCHHON MOAEIN C MOMOIIBIO MaTPUIL
Y OIIPEAECITUTEIICH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEpaBEHCTB. [IpuMeHeHMEe ypaBHEHUN W HEPABEHCTB K PELLICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IUIHBIX 00J1acTell HAyKU U pealIbHOM JKU3HHU.

DyHKUMH U rpaPuKU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUU. B3aunmHO oOpaTtHble (QYHKIUU.
Komnosunus Qynkuuii. I'padux ¢GyHKIHH. OiIeMEeHTapHblE MNpeoOpa3oBaHUS
rpaguKoB QyHKIIUHA.

OObnactb ompeseneHuss U MHOXKECTBO 3HaueHUi ¢yHkuuu. Hymu QyHkiumu.
[TpomexyTku 3HaKomoCcTosTHCTBA. UETHBIC M HeuéTHBIC QyHKIMU. [leprognyeckue
dbyakiuu. [IpomexxyTkm MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBl U MUHUMYMBI
dbynkuuu. Haubosbliiee 1 HaMMEHbIlIee 3HaYeHUs (PYHKIIUU Ha IPOMEXKYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TMHEHHAs (QYHKIHMH. DJIEMEHTapHOE
MCCJIEeI0BAHNE U MTOCTPOEHUE UX TPAPHUKOB.

CrernenHas GyHKIMS ¢ HATYpaJIbHBIM U II€NIBIM MoOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaK KOpHS N-0Oi CTENEHU KaK PyHKIIUU 00paTHOW CTENEHU
C HaTypaJIbHbIM TIOKa3aTelIeM.

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

TpuroHoMerpuueckass OKPYXKHOCTb, OIPEAECIEHUE TPUTOHOMETPHUUECKUX
(G YHKIMNA YUCIOBOTO apryMEHTa.

@DYHKIIMOHAJILHBIE 3aBUCUMOCTH B peajbHBIX Mpoleccax M SBICHUAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHajau3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs MOCIEAOBaTelIbHOCTEH. Meton
MaTeMaTU4eCKOM HHAYKIIMA. MOHOTOHHBIE U OTpPAaHUYECHHBIE TIOCJIEI0BATEIIBHOCTH.
HcTopus BO3HUMKHOBEHHSI MaTEMaTUYECKOIO aHalu3a Kak aHalim3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuyHo yObiBaromas
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuu. JIMHENHbINA U 3KCIOHEHIHAIBHBIN pOCT. Hncio e. DopMyra CI0XKHBIX
IpOLEHTOB. McCIonp30BaHME TMPOrpECCUM Il PEUIEHUs pPEATbHBIX —3a4ad
IPUKJIIAHOTO XapaKTepa.



HenpepbiBHble (QyHKIIMM W UX CcBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PEIICHHUS HEPAaBEHCTB. [IpuMeHEHME CBOWCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
bu3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3UIIMHU (PYHKITUH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yuciaa v BIYUCIEHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycelq, HaumOonupImui oOmmi aemutens (ganee — HOJ]) u HammeHblnee ooOIee
kpaTtHoe (nanee — HOK), ocratkoB 1o moaysto, anroputMa EBkiuaa s pereHus
3a]1a4 B LEJbIX YUCTaX.

KommnekcHble uucna. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pa’keHne KOMIUIEKCHBIX YHCeI Ha KOOPJIWHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHr n-oM creneHu M3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX
3aJa4 U 33/1a4 U3 pa3IMuHbIX 00JacTell HayKU U peaibHOM JKU3HU, UHTEPIPETALIHS
MOJIyYEHHBIX PE3YyJIbTaTOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckrie MeTONbI pelIeHUsT YpaBHEHUW M HEpaBEeHCTB. |'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEW, KOTOpPHIE BO3HUKAIOT NPHU PEUIEHUH 3a1ad U3 APYTHX y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHre HanboIbIIero 1 HAMMEHbIIEro 3HaYeHU N HelpephIBHOM
(GYHKIIMHM Ha OTpPE3KE.

[IpumeHeHne MpPOU3BOAHON JUIsl HAXOXKIEHUS HAWIYYIIEro pElIeHUs B
OPUKIAIHBIX 3aJadax, I OIpPENENeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

HNuterpain. ['eomerpruuecknil CMbICI HHTErpaIa. Beraucienne onpeeéHHOro
uHTerpania mno ¢popmyne Herorona-Jleitbuuiia.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJEIHPOBAaHUE pealbHBIX MPOIECCOB € MOMOUIbI0 AuddepeHInamTbHbIX
YPaBHEHHUM.



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 YJIEHA POCCUIICKOI0 O0IIECTBA, IPEICTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHHA, TIPOIEAYP
IrPOKJIAHCKOTO  oOmiecTBa  (BBIOOPBI,  OMPOCHI W JAPYroe), yMeHHue
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
NPOILIJIOMY U HACTOSIIEMY POCCHUKCKON MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHHE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHIICKOTO Hapojaa, chopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKU U ACSITEIbHOCTHIO YUEHOT0, OCOZHAHHUE JTUYHOTO
BKJIa/Ia B TOCTPOEHUE YCTOMYHUBOrO OYAYyIIEro;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAsl SCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpHOCTEN, 00BEKTOB, 33/1a4, PEIICHUM, pacCy ACHHUI, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3jIMYHbIX BUJIOB HCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTU4YeCKUe 3HaHUS B
MHTEpecax 3I0pOBOIo U Oe301macHoro o0pasa Ku3HH, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c(OPMUPOBAHHOCTh  SKOJIOTUYECKON  KYyJIbTYpbl, TMOHHUMAaHUE BIMSIHUSI
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpezpl, [UIAHHPOBAHME IOCTYNKOB W OLEHKHM HX BO3MOXHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U OOILECTBEHHOW MPAKTUKU, TOHUMaHUE MaTEMaTHYECKOM
HAYKH Kak cepbl YeIOBEUECKON AEITEIbHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUISL pa3BUTHS LIUBUJIM3ALAN, OBJIAJICHUE SI3bIKOM MAaTEMATHKU U MaTEMaTH4YECKOU
KyJbTYpPOU KaK CpEACTBOM ITO3HAHHSI MUPA, TOTOBHOCTH OCYIIECTBISATH MPOECKTHYIO
1 UCCIEI0BATENbCKYIO NEATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS

ba3oBble JJoruueckue 1eMcCTBUS:

BBIABJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMaTUYECKHX
OOBEKTOB, TOHSITUN, OTHOLICHUM MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpe/ICIICHNs TIOHATHUM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIAcCU(UKAIUH,
OCHOBAHUS JJIs1 000OIIEHUS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00II1Ee, YCIOBHBIC,

BBISBJISITh MAaTEMaTUYE€CKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUMS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEMN 1 MPOTUBOPEUMI;

JIeNIaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
VHAYKTUBHBIX YMO3AKIFOUCHUN, YMO3AKIIOUECHUN 110 AaHAJIOTUH;

MMPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI,

BbIOMpaTh crnoco0 penieHus y4eOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapHAHTOB PEIICHUS, BRIONPATh HANO0JIEE TTOAXOSIINMN ¢ Y4ETOM CaMOCTOSITETHHO
BBIJICJICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarejlbCcKkue AeMCTBHS:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTUBOpPEUYHE,  MPOOJIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIIECCAa, A TAaKKE BbIIBUIAThH
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJIOB U (HOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
oeJsiMu O6HICHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/I$I B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JdaBaTh IOSCHEHHUS 110 XOJy pEHICHUS 3aJ1auH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBl, peIIacMOM 3aJlayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH Cy)KI[eHI/IH C CY)KI[eHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nayajora, oOHapy)KUBaTh Pa3jIMdyue U CXOJICTBO IMO3MIIMNA, B KOPPEKTHOU ¢opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
IIpe3CHTAIIN U OCOOCHHOCTEH ayauTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISITh IJIaH, aJlTOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCO0 pEIIeHUs ¢
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BApUAHTHI PEIICHUI C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4H;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yNbTaTa II€JIU U YCIOBUSIM, OOBACHITH TPUUNHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpU pElIeHWH Y4YEeOHBIX 3aJady, HNPUHUMATh ULEJIb COBMECTHOU
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BU/JIbI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOIIECC U pe3yIbTaT paboThl, 00001IAThH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMbD) U UHBIE), BHITOJHATH CBOIO 4aCTh pa0OTHI U KOOPAUHUPOBATD
CBOM JICCTBHSI C IPYTUMH YIEHAMH KOMaH/bl, OLIECHUBATh KAYE€CTBO CBOErO BKJIA/1a
B OOUmMH TOPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM  yYACTHUKAMHU
B3aUMOJCUCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kJjacce oOyJaromuiicss MOJYYHUT CIIEIYIOIINAE
MpeaIMETHBIE PE3yJbTaThl MO OTIACIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yucia 1 BBIYUCTIEHUS:

CBOOOJIHO ONEPUPOBATH TOHATUSAMH: PANMOHATIBHOE YHUCIO0, OECKOHEeUHas
nepuoguyeckas JIpoOb, TPOUEHTHI, HWPPALUOHATIBHOE YHUCIO, MHOXECTBA
palMoHaIbHBIX U IEUCTBUTEIBLHBIX YUCEN, MOYJIb IEUCTBUTEIHLHOTO YHUCIIA;

NPUMEHATh JApoOM W TPOLEHTHI JUIsl PEIICHUs TPHUKIAJHBIX 3a7a4 U3
PA3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOMN KU3HU;

MPUMEHSTh TPUOTMKEHHBIC BRIUMCIICHHUS, TPABUIA OKPYTJIEHUS, TPUKUAKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJHO ONEpUpOBaTh MOHATUEM: apU(PMETHUYECKUN KOPEHb HATypaJibHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHT'€HC, KOTaHTEHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIJIOBOT'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIBHBIC YPABHEHMS U YPaBHEHUS -CIEIACTBUS, PABHOCWIbHBIC HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C LEJIbIMU KO3(pPUIIEHTaMU, KOPHU MHOTOYJICHA, IPUMEHSTH JI€JICHUE
MHOI'OYJIEHA HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y m Teopemy Buera mis
peuieHus 3aaay;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HA4eHUS,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
MHTEPIPETUPOBATH MOJYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BhIPAXKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpPUUECKHE (POpMYIIbI 1Sl MpeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHHUS, YpaBHEHMs,, HEPAaBEHCTBAa II0 YCIOBUIO 3a/ayud, HCCIEI0BATh
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, rpaduk QyHKIUH,
BBITIOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus rpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckre QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYyMBbI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIMU C HaTypajJbHbIM M IEJIbIM
nokasaresieM, rpauk KOpHA n-oil CTeneHu Kak (QYHKUMUU OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJTHO OMNEpUpOBATh MOHATHAMU: IOKa3aTeidbHas U JorapudmMuyeckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (DyHKIMA JUIsI  WUCCIACAOBAHUS MPOIECCOB M
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMU: apumMeThyeckas U TreoMeTpuyecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHIMATIBHBIN pOCT, (OpMYyJia CII0XKHBIX IPOLEHTOB, UMETh MPEICTABICHHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOJIHO ONEPUPOBATh NOHATUAMMU: ITOCIIE0BATEIBHOCTD, CIOCOOBI 3aJaHUS
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

CBOOOTHO OMIEpUPOBATH TOHATUSAMH: HEMIPEPBHIBHBIE (DYHKIIMH, TOUKH pa3pbiBa
rpaduka GyHKIIUHA, ACUMIITOTHI rpaduka GyHKIINH;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
GyHKIMHU, KacaTenbHas K rpaduKy QyHKINHY;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJb30BaTh I€OMETPUUECKUA M (PU3MYECKUI CMBICT MPOU3BOAHOW ISt
peleHus 3ajau.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMEpPUPOBATh  TMOHATHUSMHU:  MHOXKECTBO,  OINEpald  HaJ
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHHUE-
CIICZICTBHE, CBOWCTBO MaTeMaTHIECKOTO 00BEKTa, JO0Ka3aTeIbCTBO, PABHOCHIILHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yuciia ¥ BBIYUCTICHHSA:

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U LIEI0E YUCIIO0, MHOXKECTBA
HATypaJIbHBIX U LEJBIX YKCEN, UCIOIb30BaTh MPU3HAKU JAECTUMOCTH LIETBIX YHUCEI,
HOJl u HOK nHarypanbHbIX uucen i1 PELIeHMs 3a/1ad, MPUMEHATb alrOpUTM
EBxmnpa;

CBOOOJHO ONEpUPOBATH MOHATHEM OCTaTKa IO MOIYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJTHO OIEPHPOBATH MOHITHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCla B alreOpanyeckon u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHEeHUS] M1 HEPABEHCTBA!



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PABHOCUJIbHBIX IIEPEXO0B;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpPaBHEHUS,

CBOOOJHO OINEPUPOBaTH IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELLICHUS
CHUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHSATH IpapuuecKrue METOABI I PEIICHHs] YPABHEHUI U HEPABEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKEHMs, YPAaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBbI [0 YCJIOBUIO 3a/ayM,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUWEM ammnapara anreopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpoUTh TpapuKd KOMHO3MIMH (YHKIUH C TOMOILBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTPOUTH reOMeTpruUecKre 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIUPOBAHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIydIlEro peleHus B
IIPUKJIAJHBIX, B TOM YHCJIE COLIUAIBHO-D)KOHOMUYECKUX, 3a1a4ax, IS ONPEIEIICHUS
CKOPOCTH M YCKOPEHHUS MpoIlecca, 3alaHHOr0 (opMyIon Uitk TpaduKoM;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOMIA/IU IUIOCKUX (PUTYyp U 00BEMBI TEJT C TOMOILBbIO UHTErpaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrponbnere | - Mpaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHUCTeMbl TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ 12 1
LIEJIBIM T10Ka3aTesIeEM
3 ApudMeTHYeCKHii KOpEHb N-0l CTETICHH. 15 1
WppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas HyHKIHSL. 18 1
Jlorapudmuyeckrue ypaBHEHHUS
5 Tpuronomerpuveckue BoIpaKEHUS U 99 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10
HenpepoeiBabie pynkuuu. [IponssogHas 20
9 [ToBTOpEHue, 06001IeHIE, CHCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KouanyecrBo yacoB eKTPOHHbIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaeuuie |- Ilpaxrireckue o0pa3oBaTeibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue QyHKIUN 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
KommnnekcHble uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 [IOKa3aTeNIbHBIX U JIOrapu(pMUIECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IeHNE, CUCTEMATH3ALIHS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tema ypoka Bcero Konrponeuie | Ilpakraacckue f/l[3y‘leHI/[ﬂ :)Iﬁ;)l)al;OBaTem,Hme
padoThI padoThI pecypent
1 MHOxecTBO, Onepauuy Haj 1
MHOKECTBaMH U X CBOHCTBA
2 Juarpammel Diinepa-Benna 1
[IpumMeHeHue TeOpeTUKO-
3 MHOKECTBEHHOI'0 arnmapara JJisl peiieHus 1
3a71a4
Pannonaneabie yncia. OOBIKHOBEHHEIC U
4 JECSITUYHBIE 1POOU, TTPOIIEHTHI, 1
OECKOHEUHBIE TIEPUOUIECKUE JPOOH
Panmonanbubie uyncina. OOBIKHOBEHHBIE U
5 JECSITUYHBIC IPOOH, TIPOIICHTHI, 1
OeCKOHEUHbIE TEPUOUYECKUE IPOOH
6 [Tpumenenue aApoOei 1 MPOIEHTOB AJIs 1
pelieHus NpUKIaaHbIX 3a7a4
- [Tpumenenue apodeit 1 MPOIEHTOB J1JIs 1
pELICHHs TPUKIIAIHBIX 33729
3 JlelicTBUTENbHBIE YKciia. PaluoHaIbHEIE U 1
HppalMoHabHbIC YUCIa
9 ApudmeTrueckue oneparuu ¢ 1
JIEUCTBUTEIILHBIMU YK CIIAMU




10

Monynb 1eHCTBUTENBHOIO YUCIA U €r0
CBOMCTBa

11

[TpuGnu>kEHHBIE BHIUKCIICHUS], TPaBUIIa
OKPpYTJICHUSA, IPUKHUAKA U OIICHKA
pe3yJibTaTa BIYUCICHUN

12

OCHOBHBIE METO/BI PELIECHUS LIEIBIX U
JIpOOHO-PAallMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METOABI PELICHHUS LIEIBIX U
JIpOoOHO-pallMOHANBHBIX YPaBHEHHH U
HEPaBEHCTB

14

OcHOBHEIE METOJbI pCHICHU L EJIbIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUH U
HEPABEHCTB

15

MHoro4seHsl OT OAHOW MEPEMEHHOM .
Jlenenue MHOrowieHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJICHBI C I[EJIBIMU
kodpdunmenramu. Teopema Buera

17

Pemenune cucrem TMHENHBIX YPaBHEHUI

18

Pemenue cucrem JIMHEHMHBIX ypaBHEHHUN

19

Marpuia cucTeMbl JUHEWHBIX YPAaBHEHUH.

OnpenenuTesib MaTpUILIbl 2X2, €ro
Ir€OMETPUYECKUN CMBICI U CBOHCTBA,
BBIYMCIIEHUE €0 3HAYEHUS

20

Onpenenmrens MaTpULIBL 2X2, €ro
reOMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHMCIIEHHE €r0 3HAYCHUS




21

[IpumeHneHue onpeaenuTens Al PelIeHus
CHCTEMBI TMHEHHBIX YPaBHEHUM

22

Pemenue npukiaaaHbIX 3aa4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemenue npukiIaaHbIX 3a7a4 ¢ IOMOILIBIO
CHUCTEMBI JIMHEHWHBIX YPAaBHEHUN

24

KonrtponeHas pabota: "PanmonanbHbie
ypaBHEHMS U HepaBeHCTBA. CucreMbl
JIMHEWHBIX ypaBHEHUIT"

25

OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUU.
B3aumuo oOpaTHbIE PYHKLHH.
Komnosuuus pynkuumit

26

I'padux GpyHKIIUU. DIeMeHTapHbIE
npeoOpa3zoBaHus rpaukoB QyHKIUH

27

O06nacTh onpenesneHuss U MHOXECTBO
3HaueHud pynxuu. Hymm gynkiun.
[TpomexxyTKH 3HaK MOCTOSIHCTBA

28

Yérabie U HEUETHBIC DYHKIINU.
[Tepuonanueckue Gpynkiuu. [IpomexyTku
MOHOTOHHOCTH (pyHKUIHHU

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Hawubonp1iee 1 HauMeHbIIEE 3HAUEHUE
(YHKIIMU HA TPOMEKYTKE

30

Jluneitnas, kBaapaTUIHas U IPOOHO-
TuHeHas QyHKIUT

31

DJIeMEHTapHOE UCCIEAOBAHUE U
MOCTPOEHUE TPaPUKOB ATUX (QYHKIMHA




DJIeMEHTapHOE UCCIEAOBAHUE U

32 MOCTpOEHHUE TPaUKOB ATHX PYHKIIHI

33 CreneHb ¢ 1eNIbIM MOKa3aTeneM. bunom
HeroToHa

34 CreneHb ¢ 1eNbIM MOKa3aTeneM. buaoM
HeroTtona
CrenenHas pyHKIHS ¢ HATYpaJIbHBIM U

35 LebIM IToKa3arelieM. E€ cBoiicTBa u
rpadux

36 Konrtponpnas pabora: "CreneHHas
¢ynkuus. E€ coiictBa u rpagux”

37 Apupmerrueckuii KOpeHb HaTypaabHON
CTEIIEHU U €r0 CBOWCTBA

38 ApudmeTrueckuil KOpeHb HaTypaIbHOI
CTEIEHU U €ro CBOMCTBA

39 [Tpeo6Gpa3oBaHMs YHCIOBBIX BBIPaKECHUIA,
COZIeprKallUX CTETIEHU U KOPHHU

40 [TpeoOpazoBaHus YK CIOBBIX BHIPAKEHUH,
COZIep>KaIlUX CTETeHU U KOPHU

41 [TpeoOpazoBaHus YN CIOBBIX BHIPAKEHUH,
COZIEpKaIIUX CTEIIEHU U KOPHU
HppannoHansHele ypaBHeHUA. OCHOBHBIE

42 METO/bl PEIIEHUS UPPALIMOHATbHBIX
YpPaBHEHHI
HppaunoHanbHble ypaBHeHUS. OCHOBHBIE

43 METObl PEILIEHUS UPPALIMOHAIbHBIX

YpaBHEHUI




HppannoHansHele ypaBHeHUA. OCHOBHBIE

44 METO/Ibl PEIICHHS UPPALTTOHATIBHBIX
YpaBHEHUI

45 PaBHOCHITEHBIE TIEPEXO/IBI B PEIICHUN
WppallMOHATFHBIX YpaBHEHUI

46 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUN
MppalMOHAJBHBIX YpaBHEHU I

47 PaBHOCUIIBHBIE TEPEXO/IBI B PEIIEHUH
MppalMOHAJIbHBIX YPaBHEHUI

48 PaBHOCHITEHBIE TIEPEXO/BI B PEIICHUN
MppallMOHATBHBIX YPaBHEHUI
CaoiicTBa u rpaduk KOpHS N-0ii CTENEHH

49 KaK (yYHKIIMH OOpAaTHOM CTENEHH C
HaTypaJbHBIM IOKa3aTeIeM
CaoiicTBa 1 rpaduk KOpHS n-0i cTerneHn

50 Kak GyHKIIUA OOpaTHOM CTEMEHH C
HaTypaJIbHBIM [TOKa3aTeIeM
KontponpHas pabora: "CpoiicTBa 1

51 rpaduK KOpHsI n-0if CTENeHN.
Upparmonansubie ypaBHeHUs"

59 CrereHb ¢ pallOHAJIBHBIM MTOKA3aTeJIEM U
e€ CBOMCTBa

53 CreneHp ¢ pallMOHAJIbHBIM IIOKa3aTelIeM U
e€ cBoMcTBa

54 CreneHb ¢ pallMOHAJIBHBIM ITOKa3aTeNeM U
e€ cBolCcTBa

55 [TokazarenbHas pyHKIUS, €€ CBOICTBA U

rpadux




Ucnonb3oBanue rpaduxa GyHKIHM 1715

56 . 1
peleHus: ypaBHEeHU

57 Hcnonb3oBanue rpaduka GyHKIAM 1715 1
pEILIeHNs] YpaBHEHUU
[Toka3aTenbHble ypaBHeHHs. O CHOBHBIC

58 METO/Ibl PELICHUS NTOKA3aTENbHBIX 1
YpaBHEHUI
[Toka3zaTenbHble ypaBHeHHs. O CHOBHBIE

59 METOIbl PeIIeHus TOKa3aTEeNbHbIX 1
YpaBHEHHUI

oKa3zaTesbHble ypaBHEHUs. OCHOBHBIE

I1 y 0)

60 METOJIbI PEIICHHSI TOKa3aTeIbHBIX 1
YpaBHEHHI

61 KonTpomnbHas padora: "[lokazaTenbHas 1
¢byukuus. [TokazarensHbie ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTa norapudma 1

orapudm gucna. CoiicTsa sorapudma

63 JI C 1

64 Jlorapuwm uncna. CoiicTa norapudma 1

65 JecaTruunble 1 HATypaJbHBIE JTorapu (MBI 1

66 JlecATUYHBIC U HATYPAITBLHBIE JIOTaPU (MBI 1

67 [IpeobGpazoBaHue BhIpaKEHUIH, 1
coieprKaIuX Jorapudmbl

68 [IpeobpazoBanre BEIpaKEHUIH, 1
cofieprKaIuXx Jorapudmbl

69 [IpeobpazoBaHre BEIPAXKCHHUI, 1
coieprKaIuX JorapudmMbl

70 Jlorapudmuueckas ¢pyHkmus, e€ cBoiicTBa 1

U rpaduk




Jlorapudmuueckas ¢pyHkuus, e€ cBoiicTBa

71
U rpaduk

79 Hcnonb3oBanue rpaduka GyHKIAM 1715
pEILIeHNs] YpaBHEHUU

73 Hcnonp3oBanue rpaduka GyHKIUH IS
pEILICHNS YpaBHEHUU
Jlorapudmuyeckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUYECKUX ypaBHEHUIN
Jlorapudmuyeckue ypaBHEHHUSL.

75 OCHOBHbIE METO/BI PELICHUS
Jorapu(pMUYECKUX ypaBHEHUH
Jlorapudmuyeckrue ypaBHEHHUS.

76 OCHOBHbBIE METObI PEIICHUS
norapu(PMUYECKUX YpaBHEHUN

77 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUN
Jorapu(pMUYECKUX ypaBHEHHM

78 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN
Jorapu(pMUYECKUX YpaBHEHUN
Kontposnbsnas pabota:

79 "Jlorapupmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHeHUS"

80 CuHyc, KOCUHYC, TAHI'€HC U KOTAaHT'€HC
YHCIOBOIO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC
YHCJIOBOIO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT'€HC

YHUCJIIOBOI'O apryMmeHTa




ApKCHHYC, apKKOCHHYC 1 apKTaHT€HC

83 YKCIOBOIO apryMeHTa
Tpuronomerpuieckast OKpy>KHOCTb,

84 orpesieseHre TPUrOHOMETPHUECKUX
(GYHKIMI YU CIOBOTO apryMeHTa
Tpuronomerpuieckasi OKpy>KHOCTb,

85 olpesieNIeHe TPUTOHOMETPUUECKUX
(YHKLIMI YU CIOBOT0 apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHYECKHE
hopMyJIBI

87 OCHOBHbIE TPUTOHOMETPHYECKHE
bopMmyibl

88 OCHOBHbIE TPUTOHOMETPUUECKHE
hopMyJIBI

89 OCHOBHbIE TPUTOHOMETPHYECKHE
bopmyIbl

90 [Tpeo6Gpa3oBaHre TPUTOHOMETPUUECKHX
BBIPAKEHUI

01 [TpeoOpazoBaHue TPUTOHOMETPUIECKIX
BBIPAKECHUU

92 [Tpeo6pa3oBaHe TPUTOHOMETPUUECKUX
BBIpXKEHU

93 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

94 Pemienne TpUroHOMETpUYECKUX
YpaBHEHHUI

95 Perienne TpuroHoMeTpUYECKUX

YpaBHEHHI




Pemenue TpuroHoMeTpUYECKUX

96 .
ypaBHEHUI

97 PerieHre TpUTOHOMETPUYECKUX
YpaBHEHHI

08 Perenne TpUroHOMETPUYECKUX
YpaBHEHUI

99 PerieHre TpUrOHOMETPUYECKUX
YpaBHEHHUI

100 PerieHne TpuroHOMETPUIECKIX
YpPaBHEHHI
Konrtponehas pabota:

101 "TpUTrOHOMETPUYECKHIE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBatenbHOCTH, CIOCOOBI 33 JaHHSI

102 nocjenoBaTeIbHOCTEH. MeTon
MaTEeMaTHYECKON WHYKIIMH
MOHOTOHHBIC U OTPAaHUYCHHBIS

103 nocyenoBaTeabHOCTH. McTopus ananusa
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas Iporpeccus

105 I'eoMerpuyeckas mporpeccus

106 beckoneuHo yObIBaroIas reoMeTpuyuecKas
MIPOTPECCHS

107 CymMma OeckoHeuHO yObIBaromeit
reOMETPUYECKON MPOrpeccuu

108 JIMHEWHbIN U 3KCITOH CHIIMAIbHBIN POCT.

Uucno e. Dopmyina CIOKHBIX MPOLIEHTOB




JIMHEWHbBIN U 5KCITOH CHIIMAIbHBIN POCT.

109 Hucno e. DopMysia CIOXKHBIX POILIEHTOB
Hcnonb3oBaHne Nporpeccuu Ui

110 pELIEHNs peabHbIX 3a/1a4 IPUKJIATHOrO
XapakrTepa

111 KonTtposnbeHas pabora:
"ITocnenoBaTenbHOCTH U Iporpeccun”

112 HenpepbiBHBIE (G YHKIIMK U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI IpaUKOB
byHKIUN

114 CroiicTBa QyHKIUI HENPEPBHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (pyHKIMI HEMPEPHIBHBIX Ha
OTpe3Ke

116 MeTtoa nHTEpBaIOB AJIS pEeLIEHUS
HEpaBEHCTB

117 MeToza UHTEpBaJOB AJISl pEeLIeHUS
HEpaBEHCTB

118 MeTtoza nHTEpBaoB AJIS pEeLEHUS
HEpaBEHCTB

119 ITpuMeHeHnEe CBOKCTB HENPEPBIBHBIX
GyHKIUN 1711 peteHus 3a1a4

120 ITpruMeHeHuEe CBONMCTB HENPEPBIBHBIX
GYHKIUH 111 peleHus 3a1a4

121 [lepBas u BTOpast Ipou3BOHbIE QYHKIIUU

122 Onpenenenue, reoMeTpUIECKUI CMBICIT

MPOU3BOIHOU




Onpenenenue, PU3NIECKUN CMBICI

123 . 1
MPOU3BOAHOMN

124 VYpaBHEHUE KacaTeNbHOM K rpaduky 1
byHKIIUH

195 YpaBHEHUE KacaTeIbHOH K TpaduKky 1
byHKIIMH

126 [Tpon3BoaHbIE 37IEMEHTAPHBIX (YHKIUI

127 [Tpon3BoaHbBIE 3JIEMEHTAPHBIX (YHKIUI 1

128 [Tpon3BoaHasi CyMMBI, TPOU3BEIECHUS, 1
YaCTHOT'O ¥ KOMIO3UIIUHU (PYHKIIHIA

129 [Tpon3BoaHAsE CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO M KOMITO3UIIUH (DYHKITHIA

130 [Tpon3BoaHasi CyMMBI, TPOU3BEICHUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (YHKIIHIA

131 KonTponbnas pabora: "[IpousBonnas" 1 1

132 [ToBTOpeHue, 0000IICHHE, 1
cucTeMartu3anus 3HaHui: "YpaBHeHUs"

133 [ToBTOpeHue, 0600IICHHE, 1
cucrtemaTtu3anus 3Hanuil: "OyHkuun"

134 Htorosast KOHTpoJbHAs paboTa

135 Hrorosasi KOHTpOJIbHAS paboTa

136 [ToBTOpEHUe, 0606meH1:Ie, 1
CHCTEMaTH3alus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoJbHbie
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHBIE
ungposbie
oOpa3oBaTejibHbIE

pecypcnl

[IpuMmeHenue Nponu3BOIHON K
YCCIIeIOBAHUIO (DYHKLUH Ha
MOHOTOHHOCTb U O3KCTPEMYMBI

IIpumenenne nponu3BOIHON K
UCCJIEIOBAHNIO (PYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumeHeHre TPOU3BOAHOM K
HCCJIENOBaHUIO QYHKIIUN Ha
MOHOTOHHOCTh M 9KCTPEMYMBI

[IpumeHenne Npon3BOAHOM K
UCCIeI0OBaHNIO (QYHKIMNA Ha
MOHOTOHHOCTb U AKCTPEMYMBI

[IpuMmeHenue Nponu3BOIHON K
YCCIIeIOBAHUIO (DYHKLUH Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

IIpumenenne npou3BOIHON K
HCCJIEIOBAHNIO (PYHKLIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxnenue HanOoNbIIErO U

HAaUMEHBIIEr0 3Ha4YCHUS HENPEPhIBHON

(GYHKIIUHM Ha OTpe3Ke




Haxoxnenne HanOOnbIIEro 1
HaMMEHBIIIET0 3HAYCHHS HEPEPHIBHOM
(GYHKIIUHM Ha OTpe3Ke

Haxoxnenne HanOONbIIErO U
HaWMEHBIIIETO 3HAYCHHS HEMPEPHIBHOM
(GyHKIMM Ha OTpe3Ke

10

Haxoxxgenne HanOOIbIIEro U
HaMMEHBIIIET0 3HAUCHHS HEMPEPHIBHOM
(YyHKIMM Ha OTpe3Ke

11

Haxoxnenue Hanbonpuiero u
HAaUMEHbIIIEro 3HAYCHUS HEeTIPEPbIBHOU
(GyHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOnbIIEro U
HaWMEHBIIIETO 3HAYCHHS HEMPEPHIBHOM
(GYyHKIMM Ha OTpe3Ke

13

ITpumeHeHre TPOU3BOAHOM IS
HaXO0XKJIEHUSI HAWJIYYLIErO PEIECHUs B
MPUKIIAIHBIX 33a/1a4ax

14

[IpumeHnenre Nponu3BOAHOM ISt
HAaXO0XKJIEHUS HAWJIY4YIIEro peleHus B
MPUKJIAIHBIX 33/1a49aX

15

IIpumeHenre TPOU3BOAHOM IS
OMpeIeNICHUs] CKOPOCTU U YCKOPEHUSI
nporecca, 3aJJaHHOro (hOpMyYJIOH HIIn
rpagukom

16

[Ipumenenne npon3BOIHON A1
OIIpe/IeNIeHHs] CKOPOCTU U YCKOPEHHUS




npoiecca, 3aJaHHOro (HOPMYJIOH HITH

rpagukom

17 Kommnosumus GpyHkImi

18 Komnosunus Gpyakunii

19 Komnosunus Gpyakunit

20 I'eomerpuyeckue o0pa3sl ypaBHEHUH Ha
KOOPJAMHATHOM IJIOCKOCTH

21 I'eomerpuyeckue o0pa3bl ypaBHEHUH Ha
KOOPAMHATHOM MJI0CKOCTH

99 Kontponbshas pabora: "Mccnenoanue
(GYHKIMH ¢ TOMOLIbIO IPOU3BOAHON"

23 [TepBooOpa3Has, OCHOBHOE CBOWCTBO
MepBOOOPa3HBIX
[TepBooOpa3HbIe IIEMEHTaPHBIX

24 ¢byukumii. [IpaBuna HaxoXIeHUS
1epBoo0pa3HbIX
[TepBooOpa3HbIe d7IeMEHTAPHBIX

25 ¢bynkuuii. [IpaBuina HaX0XIEHUS
1epBoo0pa3HbIX

26 HuTerpan. I'eoMmeTprudecKkuii CMbICIT
UHTerpaa

97 Brruncnenue onpeaeiaéHHOro MHTErpana
no popmyne HeroTona-JIeliOnuma

28 Brruucnenne onpenesnéHHOro nHTerpana
o opmyne HoroTona-Jleitouuma

29 [IpumeHenue nHTErpaia amis

HaXO0XXJIEHUS TUIOMIAEH TIIOCKUX (GUryp




[Ipumenenue unTerpana s

30 HaxO0XJeHUs 00bEMOB reOMETPUYECKHUX
TeN

31 [Ipumeps! pemienuit nudpepeHuanbHbIX
YpaBHEHHI

39 [Tpumeps! pemernii auddepeHnnarbHbIX
YPaBHEHU I
Matematudyeckoe MOJIeIMPOBaHUe

33 peasIbHBIX MPOIECCOB C TOMOIIIBIO
muddepeHmanbHbIX ypaBHEHUH

34 Kontponwsnas pabora: "llepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUU, HX
CBOMCTBA M rpauKu

36 Tpuronomerprueckue GpyHKIHH, UX
cBoMcTBa U rpaduKu

37 Tpuronomerpuueckue GpyHKINH, UX
CBOMCTBa U rpaduKu

38 Tpuronomerprueckue QyHKIIMH, UX
CBOMCTBa U rpapuKu

39 Tpuronomerpuueckue QyHKIUHU, HX
CBOMcTBa U rpaduKu
OTOOp KOpHEH TPUTOHOMETPUIECKUX

40 ypaBHEHHH C TOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHHI C IOMOIIBIO

TPUTOHOMETPUUYECKON OKPY>KHOCTH




OTOOp KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHHH C MTOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU
OTOOp KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHHI C TOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenne TpuroHoMeTpuYECKUX
HEpaBEHCTB

45 Pemienne TpUroHOMeTpUYECKUX
HEpPaBEHCTB

46 Pemenue TpuroHoMeTpuyeCcKux
HEPaBEHCTB

47 Pemienne TpUroHOMETpPUYECKUX
HEpaBEHCTB
KonTtponbshas pabora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIIHUH.
Tpuronomerpuyeckrne HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELICHHUS
[TOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELICHUS
IIOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/Ibl PELICHUS
II0Ka3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/BI PELICHUS
[10Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELICHHUS

Jorapu(MUYECKIX HEPaBEHCTB




OcHOBHEIE METObI PCIICHHUA

>4 jorapupMUYECKUX HEPABEHCTB
55 OCHOBHBIE METOJIbI PELICHUS
norapupMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PELICHHUS
Jorapu(PMUIECKIX HEPaBEHCTB
57 OCHOBHBIE METOJIbI PELICHUS
UppalMOHaJIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
MppaLMOHAIILHBIX HEPAaBEHCTB
59 OCHOBHBIE METO/IbI PELICHUS
UppalMOHAJIbHBIX HEPABEHCTB
50 OCHOBHBIE METOJIbI PELICHUS
MppaLMOHAIILHBIX HEPABEHCTB
61 I'padmaeckue MeToAbI penieHUs
MppaIoHabHBIX YPaBHEHUN
62 I'paduueckre MeTobI pemIeHuUs
HppaIMoOHAIbHBIX YPABHCHUN
63 I'paduueckre MeTobI perieHus
MOKa3aTeIbHBIX YPaBHEHUH
64 I'paduueckue MeTobl penieHus
MOKA3aTEeIbHBIX HEPABCHCTB
65 I'paduueckre MeTobl perieHus
Jorapu(MUYECKUX ypaBHEHHUI
66 I'paduueckre MeToapl pemieHus
JorapupMUIECKUX HEPABEHCTB
67 I'padmaeckue MeTOABI pelIeHUS

Jorapu(MUYECKIX HEPaBEHCTB




68

I'padmueckue MeToabI pelIeHNs
MIOKA3aTEeNbHBIX U JIOTapH PMHUUECKUX
YPaBHEHUI

69

I'paduueckue MmeTobl pemeHus
TTOKa3aTENbHBIX U JIOTApU PMUIECKUX
ypaBHEHUM

70

I'padmaeckue METOABI pelICHUS
MOKA3aTEeNBHBIX U JIOTapH(PMUIECCKIX
HEPaBEHCTB

71

I'padmueckue MeTOABI pelIeHUS
MOKa3aTENbHBIX U JIOrapuPMUIECKUX
HEpaBEHCTB

72

KonTtposnbehas pabora:
"HppanyoHanbHble, TOKa3aTEIbHbIE U
norapupmMuyeckre HepaBeHcTBa"

73

KommuiekcHple uncna. Anredpanyeckas u
TPUTOHOMETpUYecKask GOPMBI 3aIHCh
KOMIIJIEKCHOT'O YU Ca

74

KommuiekcHble uncna. Anredpanyeckas v
TpPUTOHOMETpUYecKast GOopMbl 3anucu
KOMIIJIEKCHOT'O YU CIIa

75

ApudmeTrueckue orneparuu ¢
KOMILIEKCHBIMH YHCIIaMU

76

ApudmeTnueckue oneparmu ¢
KOMIIJICKCHBIMH YHCJIaMU

77

N300pakeHre KOMIUICKCHBIX YMCElT Ha
KOOPJIMHATHOM MIOCKOCTH




N3o6pakeHrne KOMIUIEKCHBIX UM CEN Ha

8 KOOPJIMHATHOM MJIIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIIJIEKCHOTO YKciia

80 ®opmyisia Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOTO YHClia
[IpumMeHeHne KOMITJIEKCHBIX YHCelT IS

81 penieHus: GU3NYECKUX U TeOMETPUY €CKIX
3a1a4y

82 Kontponbhas pabora: "KommiekcHbie
yucna”

83 HartypanbHble U 1enple yrciia

84 HatypanpHble 1 nensle yucia

85 [IpumeHeHne MPU3HAKOB JETUMOCTH
LIETBIX YHUCEeT

86 [IpumeHeHne mpU3HAKOB JIETUMOCTH
LEITBIX YHCETT

87 [IpumeHeHne TpU3HAKOB JIETUMOCTH
nenbix yncen: HOJl m HOK

88 [IpumeHeHue NpU3HaKOB JETUMOCTH
nenbix yucen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB JETUMOCTH
HEJbIX YHCEN: OCTATKU M0 MOJYJIIO

90 [IpumeHeHne mpU3HAKOB JIETMMOCTH
LEJIBIX YUCEJI: OCTaTKU [0 MOAYJIO
[IpumMeHeHne MPU3HAKOB JETUMOCTH

91 LeNBIX YUCEeN: aropuT™ EBKina ais

peICHU 3a4a4 B L EJIbIX YHUCIIaX




92

KonTtponwsnas padora: "Teopus menbix
yucen"

93

CucreMa u COBOKYITHOCTh YPaBHEHHM.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBbI-
CIIeICTBUS

94

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBHS

95

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYIHOCTEN pallMOHAIBbHBIX
ypaBHEHUM

96

OcHOBHEIE MCTOBbI pCHICHUA CUCTEM U
COBOKYITHOCTEW UPPALIMOHATBHBIX
YpaBHEHHI

97

OCHOBHBIE METO/BI PELICHUSI CUCTEM U
COBOKYITHOCTEW IMOKa3aTEJIbHbBIX
YPaBHEHUI

98

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
COBOKYITHOCTEW IMOKa3aTEIbHbBIX
YPaBHEHU I

99

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapupmMuuecKux
ypaBHEHUM

100

OcHOBHEIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pmMuueCKuX
YpaBHEHHI

101

HpI/IMeHeHI/Ie CHUCTEM K PCIHICHHUIO
MAaTEMATUYCCKUX 3a4a4 U 3a1a4 U3




pa3IuyHBIX 00acTel HAYKHU U peasibHOM
KU3HU, UHTEPIIPETALMsl TOJTY4EHHBIX
pE3yIbTaTOB

102

[IpumeHeHne cucTeM K pereHuo
MaTeMaTUYECKUX 3a7a4 U 3a1a4 U3
pa3IMyHBIX 00acTel HAYKH U peabHOM
YKU3HM, NHTEPIPETALMS TOTyUYEHHBIX
pe3yabTaTOB

103

[IpumeHeHne HEpaBEHCTB K PELICHUIO
MaTEMAaTUYCCKUX 3a4a4 U 3a1a4 U3
pa3IMuHBIX 00acTel HAYKHU U peasibHOM
JKU3HHU, UHTEPIIPCTALUA MMOJTYUCHHBIX
pE3yJIbTaTOB

104

Kontponbshas pabota: "Cucremsr
palOHAJIbHBIX, HPPAIMOHATBHBIX
MOKA3aTEeNbHBIX U JIOTapH(MUIECKIX
ypaBHEHHIT"

105

PannonansHbIe ypaBHEHUS €
rapaMeTpaMu

106

PanmonanbHble HEPaBEHCTBA C
napaMeTpaMu

107

PannonanbsHbIE CHCTEMBI € TApAMETPAMHU

108

HppanmonanbHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppannoHanbHbIe CHCTEMBI C
rapaMeTpaMu

110

[TokazarenbHble ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu




111

[Toka3aTenbHbIE CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuyeckrue ypaBHCHUS,
HEPaBEHCTBA C MapaMeTpaMu

113

JlorapumMudeckne CHCTEMBI C
napameTpamu

114

Tpuronomerpuueckue ypaBHeHHUS C
napaMeTpamu

115

Tpuronomerpuueckue HepaBeHCTBa C
napameTpamu

116

Tpuronomerpuveckre CUCTEMBI C
napaMeTpaMu

117

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJIeJIeN peaibHbIX
CUTYallMi C IOMOLIbI YPABHEHUI C
rapaMeTpamMu

118

ITocTpoeHue u uccienoBaHue
MaTEMAaTUYECKUX MOJIEJIEN peaibHbIX
CUTYaLMi C TIOMOLIBIO CUCTEM
YPaBHEHHMI C MapaMeTpaMu

119

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJIEJIEN peaibHbIX
CUTyalllil C IOMOILBIO CUCTEM
YPaBHEHHMI C MapaMeTpaMu

120

KonTponbsHas padora: "3amauu ¢
napameTpamu"

121

[ToBTOpenue, o6o06mICHNME,
cUcTeMaTH3alus 3HaHu: "YpaBHeHU"




122

[ToBTOpenue, o606mIeHNME,
cucrteMaTu3ainus 3HaHui: "YpaBHeHUA"

123

[ToBTOpeHue, 0600MIICHNE,
CHUCTEMaTH3allisl 3HaHUU: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06o00IICHMHE,
cucreMaru3anus 3HaHui: "HepaBenctsa"

125

[ToBTOpEHuUE, 00600MICHHE,
cucrteMatu3anus 3HaHuii: "HepaBencrea"

126

[ToBTOpenue, 0600mIIeHNHE,
cucrteMaru3auus 3HaHuii: "HepaBencrea"

127

[ToBTOpEHUE, 0000IICHHE,
cucteMmatu3anus 3HaHuii: "[IponsBogHas
u e€ npuMeHeHue"

128

[ToBTOpeHue, 0600IICHNE,
cuctemaTu3anus 3Hanui: "lIponsBonHas
u €€ npuMeHeHue"

129

[ToBTOpenue, 06o00IICHNHE,
cuctemaTtu3auus 3Hanuii: "IlponsBoanas
u e€ npuMeHeHue"

130

[ToBTOpenue, 0600IeHNHE,
cucrteMaru3anus 3HaHuii: "MHTerpan u
ero npuMeHenue"

131

[ToBTOpEHuE, 0600MICHHE,
cucrteMaTu3anus 3HaHui: "OyHkun"

132

[ToBTOpenue, o6o06mICHNME,
cucreMaTu3anus 3HaHui: "OyHkuun"




133 [ToBTOpenue, o606mIeHNME, 1
cucrteMaTu3anus 3HaHui: "OyHkiun"

134 Wtorosas koHTpoJbHas paboTa

135 Hrorosas KoHTpoNbHAs paboTa 1 1

136 [ToBTOpEHUE, 0606meHI/VIe, 1
CHUCTEMAaTH3aIis 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
1 136 10

I[TPOTPAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJIACC
Kon .
IIpoBepsieMble mpeAMeTHbIE Pe3y1bTAThl 0CBOEHHS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeaHero 001ero 00pa3zoBaHus
pe3yJjbTara
1 Yucna v BEIYUCIICHUS
11 OnepupoBaTh NOHATUSAMHU: pPALUOHAIBHOE W JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JAeCATUYHAs IPOOb, MPOLIEHTHI
12 BeimonHATe  apudmMeTHUecKWe omepalud ¢ palUOHAJbHBIMU H
' JNeHCTBUTENHHBIMU YK CIIAMH
13 BreimonssaTe  npuOmmKEHHBIE — BBIYUCIICHHS,  HUCIONB3Ys  MpaBHUIIa
' OKPYTJICHHUSI, 1eTIATh MPUKUIKY U OLICHKY pe3yJIbTaTa BhIUMCICHUN
OnepupoBaTh NOHITHSIMH: CTEIEHB C IENbIM MTOKa3aTeleM, CTaHAapTHAs
14 dopma 3anucu JEeHCTBUTENBHOTO YHCIA, KOPEHb HATYPAJIbHON CTEMEHU;
' UCMOJIb30BaTh MOAXOASILYI0 (OPMY 3aIUCH JEHCTBUTEIHLHBIX YUCET IS
pelIeHus MPAaKTUIECKUX 3a/1a4 U MPEICTaBICHHS JaHHBIX
OnepupoBaTh MOHSATHUSMU: CHUHYC, KOCHHYC U TaHTEHC MPOU3BOJIHHOIO
15 yriia; WMCMOJb30BaTh 3alMCh MPOU3BOJBHOIO YyIJia dYepe3 OOpaTHbIC
TPUTOHOMETPUUYECKHUE PYHKITUN
2 VYpaBHEHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSIMH: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJIOE,
2.1 paloHaNIbHOE, UppalMoHaJIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE
59 BemonHATe TpeoOpa3oBaHUsT TPUTOHOMETPUYECKUX BBIPAKECHUU U
' pelaTh TPUTOHOMETPHUECKIE YPaBHEHHS
BoinonHAaTs Tpeodpa3oBaHus 1EbIX, pAlMOHAIBHBIX U UPPALMOHATBHBIX
2.3 BBIPAKEHUH W pEIIaTb OCHOBHBIC THIBI MEJBIX, PANMOHATIBHBIX W
MppalMOHaIbHBIX YPABHEHUM U HEPABEHCTB
54 [IpumeHsTh ypaBHEHHS M HEPaBEHCTBA NJIsl PEIICHUS MaTeMaTH4eCKHX
' 3a/1a4 W 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKH U PEaIbHOU KU3HH
MonenupoBaTh pealibHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATh
2.5 BBIPKEHUSI, YPaBHEHHS, HEPABCHCTBA 10 YCIIOBHUIO 3a]1a4H, UCCIICI0BATh
IIOCTPOEHHBIE MOJIETH C UCIOJIb30BAaHUEM arnmapaTa ajreopbl
3 OyHKINU U TpaduKu




OnepupoBarh NOHATUAMM: (QYHKIUSA, CHOCOObI 3anaHus (QyHKIUH,

3.1 0o0JacTh ompeneieHUuss M MHOXECTBO 3HaueHUH (QyHKIuH, Tpaduk
(GYHKIIUHU, B3aKMHO OOpaTHBIC (PYHKIIMH
39 OnepupoBarth TOHSTUAMHU: YETHOCTh M HEUYETHOCTh (PYHKIHU, HYJIH
' (YHKIIMH, TPOMEXKYTKH 3HAKOITOCTOSIHCTBA
3.3 Hcnonp3oBath Tpaduku GyHKITUH 715 pEeLICHHs YPaBHEHHMA
3.4 Crpouts ¥ 4uTaTh Trpa@uKU JUHEHHONW (YHKIUH, KBaJApaTHUHOM
' (GYHKIMH, CTENICHHON (YHKITUH C IIEeIBIM TTOKa3aTeIeM
Ucnonp3zoBath Tpaduku GYHKIUH A0S HCCICAOBAHHS TPOIECCOB U
35 3aBUCHMOCTEH IMpPU PEIICHUW 3a/Jad U3 IPYTHX Y4eOHBIX MPEIMETOB U
' peanmpbHOi  KU3HU, BBIpaXarth (OPMylIaMU  3aBHCHUMOCTH  MEXIY
BEIIMYUHAMU
4 Hauana maremMaTuueckoro aHaiamusa
41 OnepupoBarh MOHSATUSMHU: TOCIEIOBATEILHOCTh, apu(MeTHUECKas H
' reOMETPHYECKas TPOrPeCcCru
OnepupoBarh MOHATUAMU: OECKOHEUYHO YOBIBAIOIAs TeOMETpUYecKast
4.2 nporpeccusi, CyMMa OECKOHEYHO YOBIBAIOIIEH  TI'E€OMETPUYECKON
POTrPECCHH
4.3 3agaBaTh MOCIEAOBATEIBHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Hcnonws3oBaTh CBOWMCTBA TMOCIEAOBATEILHOCTEH W MPOTPECCUd s
' peIIeHUs PeabHBIX 33124 MPUKIIATHOTO XapaKTepa
5) MHoOXkecTBa U JIOTUKa
5.1 OnepupoBaTh MOHITUSIMHA: MHOXKECTBO, ONEPAIMN HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIM —ammapaTr sl OIMHCaHUs
5.2 peaNbHBIX MPOIIECCOB U SIBICHUH, TPU PELISHUH 33a]]a9 U3 IPYTHX YIeOHBIX
PEAMETOB
53 OnepupoBarh  MOHATHSAMH:  ONpeIeleHHe, Teopema,  CIEICTBUE,
JI0Ka3aTeNIbCTBO
11 KUIACC
Kon .
IIpoBepsieMble MpeIMeTHBIE Pe3yabTAThI 0CBOECHHS OCHOBHOI
NMpOBEPsIEMOTO .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yabTara
1 Uucna v BEIYMCIEHUS
OnepupoBarh MOHATUSIMU: HATypallbHOE, II€JI0€ YHCIIO; HCIOJIh30BAThH
11 NPU3HAKU JEIMMOCTH IIEJIbIX YHWCEN, Pa3lIoKEHHE YHClia Ha TPOCTHIE
MHOYKUTEITH JIJTSL PeIICHUS 3a/1a4
1.2 OnepupoBaTh MOHITHEM: CTENICHB C PaIlMOHATBHBIM TTOKa3aTelIeM




1.3

OmnepupoBaTh NOHITUSIMU : JTorapu(M YUCIIa, TeCATUIHBIC H HATypaTbHbBIE
JorapuMsI

VYpaBHEHUs U HEPABEHCTBA

2.1

[IpumensaT, cBOWCTBAa CTeNEHHU JJIs MpeoOpa3oBaHUsl BBIPAKEHUH,
ONEPUPOBATh MOHATUAMU: IOKA3aTENIbHOE YPAaBHEHHUE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonssaTe mpeobpa3oBaHus BBIpAXKEHUH, COAEp)KaIlUX JOrapugMsl;
OIEepPHPOBATh MOHIATHIMHU: JorapuMUIecKoe ypaBHEHUE U HEPABEHCTBO,
pelaTh OCHOBHBIE TUITBI JIOTapu (PMUYECKUX YPaBHEHHUM U HEPABEHCTB

2.3

Haxonuts pemieHus npoCcTeNIMX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHITHSIMH: CHCTEMa JIMHEHHBIX YPaBHEHU U €€ peleHue;
UCMOJb30BaTh  CHCTEMY  JIMHEHHBIX  YpaBHEHHH s pelIeHHs
MPaKTUYECKUX 3a/1a4

2.5

Haxomute  pemieHMss NOpPOCTEHIIMX  CUCTEM M COBOKYIIHOCTEH
pPalMOHAJIBHBIX YPAaBHEHUH U HEPABEHCTB

2.6

MOI[CJ'II/IpOBaTL pe€ajibHbIC CUTyallMHW Ha SA3bIKC anre6pLI, COCTaBJIATH
BbIPpAKCHUA, YPaBHCHUA, HCPABCHCTBA U CHUCTCMBI 11O YCIIOBHIO 3a/la4H,
HCCIICA0BATb HOCTPOCHHBIC MOACIN C UCITOJIb30BAHHUEM allllapaTa anrerm

OyHKUMU U rpaduKu

3.1

OmnepupoBaTh MOHATUSAMH: Hepuoauveckas (QyHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH dKCTpeMyMa (YHKIIMH, HauboJjblliee U
HauMeHblllee 3Ha4eHUsl QYHKIMN HA MPOMEKYTKE; MUCIOIb30BaTh UX IS
UcclieIoBaHus (PYHKINHU, 3aJaHHON rpaduKkomM

3.2

OmnepupoBath NOHATHAMU: T'paUKN MTOKA3ATEITBHOMU, JIOTapu(HMUIECKON 1
TPUTOHOMETPUYECKUX (YHKIMIA; H300paxkaTb HMX Ha KOOPAMHATHOMN
IJIOCKOCTH ¥ MCIOJIB30BATh I PELICHNUS] YPAaBHEHUM U HEPABEHCTB

3.3

N300pakaTh Ha KOOPAMHATHOW TMJOCKOCTH T'pauKH  JTHHEWHBIX
YpaBHEHMII W MCHOJIb30BaTh HMX JUIA PELIEHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUM

3.4

Ucnonb3oBate rpaduku (yHKOHA 71 KUCCIEAOBAHUSA TPOIECCOB U
3aBUCUMOCTEH U3 APYTUX YUeOHBIX TUCIUTIINH

Hauyana MmaTemMaTudeckoro aHaan3a

4.1

OnepupoBaTh MOHATUSMHU: HeNpepbiBHAs (QyHKUHUSA, MPOU3BOJHAS
(GYHKLIMH; HCHOJIb30BAaTh TI'€OMETPUYECKUH U (U3WYECKUIl CcMbICH
IIPOM3BOIHOM I pEIIEHUS 3a]1a4

4.2

HaxomuTh mpouW3BOAHBIE  DIIEMEHTAPHBIX  (YHKIMHA, BBIYHUCIATH
MPOM3BOAHBIE CYMMBI, TPOU3BEIEHUS, YaCTHOTO (PyHKIINH

4.3

Hcnonb3oBaTh  NPOM3BOAHYIO Ui HcCleAoBaHUs  (QyHKIMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3yJbTAaThl UCCIEAOBAHUS K
HOCTPOCHUIO TpaUKOB




Hcnonp3oBaTh MMPOU3BOAHYIO AJId HAXOKACHUA HAWJIYYUICTO PCUICHHA B

44 IPUKJIAJHBIX, B TOM YU CIIE COLMAIBbHO-3KOHOMUY ECKUX, 3a/1a4ax

45 OnepupoBaTh NOHATUSAMU: IE€pBOOOpa3Has W MHTErpaj; I[OHHUMATh
' reoMeTpuyecKuil 1 pU3NUEeCcKUil CMBICII HHTErpasa

46 Haxomute mepBOOOpa3Hble 3JIEMEHTAPHBIX (YHKUUH, BBIYUCIATH
' uHTerpal mo gopmyne Hetorona — JleiiOuuma

4.7 Pemate npuknaaHele 3a1a4u, B TOM YHCIIE COLMAIBHO-9KOHOMHUUYECKOTIO U

(1)I/IBI/ILICCKOFO XapakTepa, CpeaACTBAMU MATEMATHYCCKOI'O aHaJIn3a




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

HpOBepﬂeMbl H 3JIeMeHT COACPKAHUSA

Koxa
1 Uucna v BbIUKCICHUS
Paunonansupie  umcna. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOH, TPOIEHTHI,
OECKOHEUHblE  IepuoAMuYecKue  Apodu.  ApumeTHuecKkue  omepauuu ¢
1.1 | panuoHanIbHBIMU YMCIaMH, NPeoOpa3oBaHUs YUCIOBBIX BbIpaxkeHuil. [Ipumenenue
npoOell U NMPOLEHTOB JJI PELIeHUs NPUKIAAHBIX 33Jad U3 Pa3JIMYHBIX OTpaciied
3HAHUH U peabHON KU3HU
JelictButenbHble  4yMciaa.  PanuoHanbHblE M MpPpalUOHAIbHBIE  YHUCIA.
1.2 | Apudmernueckue omnepanuu ¢ J€HCTBUTENbHBIMU uucaamMu. IIpubnmxEéHHbIE
BBIUMCIICHNUS, IIPABUJIA OKPYTJIEHUS, IPUKUIKA U OLEHKA PE3yJIbTaTa BHIYMCICHUN
Crenenp c nenbiM mnokasareneMm. CranpapTtHas (opma 3amucu JeiiCTBUTENILHOTO
1.3 | wuucna. Mcnonp3oBanue noaxozasiend (Gopmbl 3amucu AEHCTBUTEIBHBIX YHUCEN IS
pelleHus MPaKTUYEeCKUX 3a7a4 U MPEACTaBIECHUS TaHHbIX
14 ApudmeTnueckuii KOpeHb HaTypanbHOU cTeneHu. JlefictBus ¢ apudmernueckumu
' KOPHSIMU HaTypaJbHOM CTENEHU
15 CuHyc, KOCMHYC M TaHI€HC 4YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAaHT'€HC YU CIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 | ToxnaecTBa M TOXIECTBEHHbIE TPEOOPa30BaAHUS
59 IIpeoGpa3oBanue TPUTOHOMETPHUECKUX BBIPAKECHUI. OcHoBHBIE
' TPUTOHOMeETpUYecKue HopMyJIbl
53 VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenue nppanroHanbHbIX ypaBHEHUN U HEPABEHCTB
2.6 | PemieHne TPUTOHOMETPHUYECCKUX YPaBHEHU
57 [IpumeHeHue ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTeMaTUYECKHUX 3a/1ay U 3a/1a4
' U3 Pa3IMYHBIX 00JacTel HAYKU U peajbHON )KU3HU
3 OyHKIUHU ¥ rpaduKu
31 Oynkuus, crnocoObl 3ananus ¢yHkuuu. ['paduk ¢yHxnuu. B3aumHo oOpaTHbIe
' GyHKIMH
39 OO6nacte ompeneneHuss W MHOXKeCTBO 3HaueHW ¢ynkoun. Hymn dyHxumn.

[IpomexyTku 3HaKONOCTOAHCTBA. YETHBIE M HEUETHBIE (QYHKIIUU




33 Crenennast QyHKIIMS C HATYpaJIbHBIM U IIETBIM MOKa3aTeneM. E€ cBoiicTBa u rpadux.
' CaolicTBa 1 rpaduK KOpHS N-OW CTEIECHU
3.4 Tpuronomerpuueckas OKpy>KHOCTb, OINPEIEIIEHUE TPUTOHOMETPUUYECKUX (DYHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTtnueckoro aHaimsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl TOCEI0BaTEIbHOCTEH. MOHOTOHHbBIE
' HOCJIEI0BATELHOCTH
Apudpmernueckasi W TeOMeTpUyeckas Tporpeccud. beckoHeyHO yObIBaromias
49 | TEOMETpHYEcKas NpOrpeccHs. Cymma OecKOHEYHO YOBIBAIOIIEH T'€OMETPHUYECKON
' nporpeccur. dopMmyna CIOXKHBIX NPOLEHTOB. Mcmonp3oBaHuE Nporpeccuu aJis
peleHus peajabHbIX 3a1a4 IPUKIJIATHOIO XapaKkTepa
5 MHoecTBa U JIOrMKa
MHoxecTBO, omnepaluu HajJ MHOXecTBaMu. Jluarpammel Oilinepa — Benna.
5.1 | IlpuMeHeHHE TEOPETUKO-MHOXXECTBEHHOI'O amnmapara s ONUCAHMS peajbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PEIIEHNUH 3a]a4 U3 JPYTUX Y4eOHbIX IPEIMETOB
5.2 | Onpenenenue, Teopema, CIeACTBHE, J0KA3aTEILCTBO
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUSA
1 Yucna v BeIUMCIEHUS
11 Hatypanbsable u nensie yncia. [Ipu3Haku 1emmMOoCcTH [ebIX YAcel
1.2 Crernenb ¢ pallMoHaJIBHBIM MTOKa3zaTesneM. CBOMCTBa CTEEHU
13 Jlorapudwm uncna. JlecsTuuHbIe U HATypaIbHbIE JIOTapU(PMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [TpeoGpazoBaHue BRIpAKEHHH, COAEPIKAIINX JIOTaprU(OMBI
59 [IpeoOpazoBanue BeIpaKeHUH, COEPKALIMX CTENEHN C PaLlliOHAIBHBIM
' oKa3aTeaeM
2.3 [Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenbHbIE YpaBHEHMSI U HEPABEHCTBA
2.5 JlorapuMuyeckue ypaBHEHUS U HEPaBEHCTBA
26 CucreMbl JIMHEWHBIX YpaBHEHHMH. PemenHue NpuUKIagHBIX 3aAad € I[OMOLIBIO
' CUCTEMBI JIMHEUHBIX YPABHEHUI
2.7 CucreMsbl 1 COBOKYITHOCTH palliOHAJILHBIX YPaBHEHUI U HEPABEHCTB
58 [IpumeHeHue ypaBHEHUH, CHCTEM W HEPAaBEHCTB K DPELICHHI0 MaTeMaTHYECKUX
' 3a]a4 U 3a]a4 U3 pa3InyHbIX oOsacTeil HAyKH U peaabHOU KU3HU
3 OyHKIIUY U TpapuKu




@Oynkuus. Ilepuognueckue @ynkunu. ITpomMexyTkn MOHOTOHHOCTH (DYHKIIHH.

3.1 MakcuMyMbl ¥ MHUHMMYMbl (QyHKIMW. Hawnbosbiee M HauMeHbIllee 3HAuYCHUC
(YHKIIUY HA TPOMEKYTKE

3.2 Tpuronomerpuueckue QyHKLUNHU, X CBOICTBA U Irpaduku

3.3 [Toka3aTenbHas u norapupmuueckast GyHKIIHH, UX CBOHCTBA U Tpaduku

3.4 Hcnonp3oBanue rpadukoB GyHKIUHN 17151 pelieHus: ypaBHEHUH U IMHEHHBIX CHCTEM
Hcnons3oBanue rpadukoB (QyHKOMA i MCCIOENOBaHHUS —NPOIECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3ZHUKAIOT IPHU PEIIEHUHU 3a7ad U3 APYrUX y4eOHBIX
IIPEIMETOB U PEAIIbHON KU3HU

4 Hayana maTemaTtudeckoro aHanamsa

4.1 HenpepsiBHble pyHKIIMH. MeTOa MHTEPBAJIOB AJIs PELIEHUS HEPABEHCTB

4.2 [TpousBoanas ¢pynkiuu. ['eoMmeTpudeckuii U GU3MIECKUN CMBICI TPOU3BOIHOM

43 ITponsBoaHble 3MeMeHTapHbIX (GYHKIUH. DOpMYysIbl HAXOXKAEHHUS NPOU3BOAHOMN

' CYMMBI, IPOU3BE/IEHUS U YACTHOIO (PYHKIIUM

[TpumeHeHue NPOM3BOJHOW K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh H

4.4 sKCTpeMyMbl. HaxoxieHne HauOobIlIero 1 HauMeHbIIero 3Ha4eHus GyHKIMU Ha
OTpE3Ke
[TpumMeHeHu e MPOU3BOIHOM AJI HAXOXKACHUS HAMTYYIIEero pelieHus B IPUKIIaTHbIX

4.5 3ajayax, JJIsl OHpenesieHUs CKOPOCTH Ipolecca, 3adaHHOro (GopMysol wim
rpadpukom

4.6 [TepBoobpa3znas. Tabnwia mepBoodpa3HbIX

4.7 WuTerpai, ero reomeTpuueckuil ¥ pusndeckuii cMpici. Berarcienue uaTerpania mno

dopmyne Hetotona — Jleitbnuia




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K NPEeIMETHBIM Pe3yJIbTATAM 0CBOCHHS
NpOBePsAEMOro | OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbI CpeIHEro 001ero
TpeOOBaHNUs o0pa3oBaHus

Brnagenne meromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHHs 3aj1ad;
yMeHHe (OpPMYJIUPOBATH W OINEPUPOBATh MOHATHUSIMH: OIpPEICICHHE,
aKCHMOMa, TeopeMa, CIIe[CTBUE, CBOWCTBO, MPU3HAK, JOKAa3aTelbCTBO,
paBHOCUIIBHBIC ()OPMYITUPOBKH; PUMEHSATh UX; YMEHUE (OPMYITUPOBATH
0o0paTHOE W MPOTHBOIIOJIOKHOE YTBEPXKIECHUE, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOIB30BaTh METOJ MAaTeMaTUYSCKOW WHIYKIIUH;
NPOBOJUTh JIOKA3aTENIbHBIC PACCY)KICHHsSI TIPU pEIICHUH  3ajad,
1 OLICHMBATh  JIOTHYECKYHD TMPABHWILHOCTh  PACCYKICHUH; yMEHHUE
OINEPUPOBATh MOHITUSIMHU: MHOXECTBO, MOJMHOXECTBO, OMEpaluu Hal
MHO)KECTBAMH; YMEHHE HCIOJB30BaTh TEOPETUKO-MHOXKECTBCHHBIH
amnmapar JiIsl ONMCaHUS PeaTbHBIX MPOIECCOB U SIBJICHUW U IIPU PEIICHUU
3aJa4, B TOM WYHCIE W3 JPYrHX Y4YeOHBIX MPEIMETOB;, YMEHHUE
OTepUpOBaTh MOHATHUAMU: Tpad, CBA3HBINA rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH;, yMEHHE 3aJaBaTh M OMNHUCHIBATH Tpadbl pa3InIHBIMU

crnoco0aMu; UCIOJIb30BaTh rpadbl IPU PEIICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HAaTypaJlbHOE YMCIIO, LIEJIOE YUCIIO,
CTEIIEHb C LENIBbIM I10Ka3aTelleM, KOPEHb HaTypaJlbHOM CTENEHU, CTEICHb
C palUOHAIBHBIM  IIOKAa3aTelleM, CTENEeHb C  JEHCTBUTEIIbHBIM
nmokasateneM, JorapudMm Yucia, CHHYC, KOCHHYC ¥  TaHIEHC
MIPOM3BOJIBHOI'O YHKCA, OCTATOK IO MOIYJIO, PALMOHAIBHOE YHCIIO,
UPpAallMOHAJIBbHOE  YMCJIO,  MHOXKECTBA  HATypallbHBbIX,  LEJBIX,
2 palUMOHAJIBHBIX, JEUCTBUTENIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MpU3HAKU JEJMMOCTH, HAUMEHBIINNA OOIIMN JenuTenab M HauMeHbIlee
ob1iee KpaTHoe, aropuT™ EBKIMaa mpu peuieHnn 3a7a4; 3HaKOMCTBO C
pa3sIMYHBIMA  TO3ULUOHHBIMM  CHCTEMaMH  CUHCICHHUS; YMEHHE
BBITNIOJIHATH BBIYMCIIEHUE 3HAUEHWH M MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTEMEHsAMU M Jorapudmamu, Mpeodpa3oBaHUs APOOHO-PalMOHATBHBIX

BBIpa)KeHHfI; YMCHHC OICPHUPOBATH IMOHATHAMU: ITOCICAOBATCIIbHOCTD,




apudMeTnueckas Nporpeccusi, reoMeTpuieckas porpeccus, 06CKOHEYHO
yObIBarolass  reoMeTpuyeckas  Mporpeccus;  yMeHHEe  3aj]aBaThb
MIOCJIEIOBATEIbHOCTH, B TOM YHCIIE C IIOMOILBIO PEKYPPEHTHBIX (GOPMYIT;
YMEHHE OIEepUPOBATH MOHATHUSAMH: KOMILIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHbIE YK CIIa, MOYJIb U apryMEHT KOMIIJIEKCHOTO yucia, ¢popma
3aMyicu KOMILUIEKCHBIX YHucen (reoMeTpudeckas, TPUrOHOMEeTpudecKas u
anredpanveckas); yMeTb IPOM3BOIUTH apu]MeTHdeckue IeHCTBHS C
KOMIUIEKCHBIMU ~ YHUCJIaMH; [PUBOAMTH IPUMEPHl  HMCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATHAMM: MaTpuua 2x2 u 3x3,

OIIpCACIUTCIIb MATPULIBI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue onepupoBaTb MOHATUSMH: PALMOHAIBHBIC, WPPALMOHAJIBHEIE,
IIOKa3aTelIbHbIE, CTENEHHbIE, JIOrapu(PMUUIecKue, TPUTOHOMETPUUECKUE
YPaBHEHHMs M HEPAaBEHCTBA, HUX CHUCTEMBbl; YMEHUE OIEPUPOBATh
HOHATHAMU: TOXJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUH M HEPABEHCTB, PaBHOCHUIIBLHOCTHb
YpPaBHEHMH, HEPABEHCTB M CHCTEM; YyMEHHUE pellaTh YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILIBIO DPA3IMYHBIX NPUEMOB; pelIaTh
YpaBHEHMS, HEPAaBEHCTBA M CHUCTEMBl C IIapaMeTpOM; IPUMEHAThH
YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI JIs PELICHUS MaTeMaTHYECKUX

3a/1a4 U 33724 U3 Pa3IMYHBIX 00JIacTell HAyKU U peanbHOMN KU3HH

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUMS, YETHOCTh (DYHKUHUU,
NEPHOJUYHOCTh (YHKIIUH, OTPAHUYEHHOCTh (YHKIHWH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIMH, HanOoJbIlee U HauMEHbIIee 3HAUCHHS
(GYHKIMM Ha IPOMEXKYTKE, HENpepbIBHAs (QYHKIUS, aCUMIITOTHI I'pauka
byHKIMH, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIMH, T€OMETPUUIECKUN U
(U3MYECKUil CMBICI TPOM3BOJHON, TEpPBOOOpa3Has, ONpenesIEéHHbBIN
WHTErpaJl; yMEHHE HAaXOAWUTh ACHMNTOTHI Tpaduka (QyHKIUU; yMeHue
BBIUUCIIATh  NPOU3BOJHBIE CYMMBbI, IPOM3BEIEHHS, YacCTHOIO U
KOMMO3UIMKM (PYHKIMHA, HAXOAUTh ypaBHEHHE KacaTeNbHOH K rpaduky
(GYHKIMM; yYMEHHE HaXOIUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIHII;
YMEHHE WCIOJIb30BAaTh MPOU3BOAHYIO JJIsi HUCCIEAOBAHMS (PYHKIIHIA,
HaXOJUTh HAWOONBIIMNE M HAaUMEHbIIME 3HAYeHUs (YHKUHH; CTPOUTH
rpa¥Ki MHOTOUJICHOB C HCIIOJIb30BAaHUEM armapara MaTeMaTHYECKOro
aHaJIM3a; NPUMEHATh MPOU3BOAHYIO JUIA HAXOXKACHUS HAWIYYIIero
pelIeHNs] B NPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHUYECKHX M

(I)I/ISI/I‘IGCKI/IX 3aJgavdax; HaXOAUTb IIJIoIaau 1 00BHEMBI (1)I/Il"yp C IOMOIIBIO




HUHTCTpaja; NpUBOAWUTb MNPUMEPLI MATEMATUUYCCKOI0O MOJCIUPOBAHUA C

MTOMOIIBI0 U P epeHITnaIbHBIX YPaBHCHUM

YMmeHue onepupoBaTh MNOHATUSAMU: rpaduk ¢GyHKIUM, oOpaTHas
(GYHKIMS, KOMITO3UIUSA (YHKIMMA, JUHEHHas (QYHKIMSA, KBaapaTHYHASL
byHKIHS, paloHagbHas byHKIHS, CTerneHHas byHKIHS,
TPUTOHOMETpUYECKHE (PYHKIHMH, OOpaTHbIE TPUTOHOMETPHYECKHE
GyHKIMM, TOKa3aTelbHas | Jiorapudmuueckass (QYHKIHUW; yMEHHUE
CTpOHTH TpaUKH W3YYCHHBIX (YHKIUH, BBIIOJIHATH MPeoOpa3oBaHUS
rpaduKoB (QPYHKIIHIA, UCIIONBb30BaTh IPAQUKH I U3YUEHHSI TPOI[ECCOB U
3aBUCHMOCTEH, MPU PEIICHUU 3334 U3 APYTruX y4eOHBIX MPEIMETOB H
3a/1a4 U3 peasbHON KU3HU; BRIPAKATh (POPMyIIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIB30BATh CBOWCTBA ¥ I'paduku QyHKIUN IS peIIeHUs
ypaBHEHHI, HEpPaBEHCTB M 3aJad C MapaMeTpamu; H300pakaTh Ha
KOOPAMHATHOM MIOCKOCTH MHOXKECTBA PEIIeHUI YpaBHEHUI, HEPABEHCTB

Hn UX CUCTEM

YMeHue pematbh TEKCTOBBIE 3aJlayd Pa3HbIX THUIOB (B TOM YHCIE Ha
MPOLIEHTHI, 1OJIM U YaCTH, Ha JBUXKEHUE, pPadOTy, CTOMMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33J1a4l U3 O0OJACTH YIPABICHUS TUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJISATh BBIPA)KEHUS, YPaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCIIOBUIO 3aJa4M, WCCIENOBATh IOJIYYE€HHOE pEUICHUE M
OLIEHMBATh MPABJIONOAO0HOCTh pPE3yJbTATOB; yYMEHHE MOJEIUPOBAThH
peanbpHbIE CUTyallMM Ha S3bIKE MATEMATUKH; COCTaBIISITH BBIPAXKEHUS,
YPaBHECHMS, HEPAaBEHCTBA M HX CHCTEMBI II0 YCJIOBHIO 3aJadH,
HCCJIENOBAaTh IIOCTPOCHHBIE MOZEIN C HCIOJIb30BAHMEM alapara

anreOpbl, THTEPIPETUPOBATH MOJIYUEHHBINA PE3yabTaT

YMeHue onepupoBaTh NOHATHAMU: CpeJHEE apuPMETUUECKOe, MEANaHa,
HauOoJbIlee U HAaNMEHbIIIee 3HAUEHU S, pa3Max, AUCIepCUs, CTAaHIapTHOE
OTKJIOHEHH € YHMCIIOBOr0 HabOpa; yMEHHE M3BIEKaTh, UHTEPIPETUPOBATH
nH(pOopMaIuio, MpeaCcTaBICHHYIO B TAOIUIAX, HA AMarpaMMax, rpadukax,
OTPa’KaIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUM; IPEICTaBIATh
uH(pOpMAILMI0O C TOMOIIBIO TabMUI W JUarpaMM; HCCIel10BaTh
CTaTUCTUYECKHUE JaHHbIE, B TOM YHCJIE C IMPHUMEHEHHEM TpadudecKux
METOJ10B U 3JIEKTPOHHBIX CPEJCTB; IpapuIecKu NCCIeI0BATh COBMECTHBIE
HAONIIOJIEHUs] C TIOMOIIBI0 JUarpaMM pacCeMBaHHWs U JHHEWHOMN

perpeccun




YMeHue onepupoBaTh MOHSATHUSIMHU: CIy4YaWHBIM ONBIT U CiIy4dailHOE
COOBITHE, BEPOSATHOCTh CIly4aHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSATHOCTh C HCIOJIB30BAaHUEM TIpaUUYeCKHX METOJOB; MPUMEHSTh
(GopMyIbl CIOXKEHUS U YMHOXEHHSI BEpOSTHOCTEH, (opMyJy IOJHOMI
BEpOSATHOCTH, hopMyny bepHysm, komOuHaTOpHBIE (PaKTHl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEANbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MOHATUSIMU: CITydailHas BEJIMYMHA, pACHpEIEICHUE BEPOATHOCTEM,
MaTEMATUYECKOE OXUJAHHUE, NUCHEPCUs U CTaHJAPTHOE OTKJOHEHUE
CydallHOW BENWYUHBI, (YHKIUU paclpeieNieHus] ¥ IUIOTHOCTH
PaBHOMEPHOr0, II0KAa3aTE€IbHOTO W HOPMAJIBHOIO pacHpellesIeHUl;
YMEHHE MCIOJIb30BaTh CBOMCTBA HW3YUEHHBIX pACHpPENeNIeHul Ui
pelieHusl 3a7ay; 3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIIMX YHCE,
METO/IbI BBIOOPOYHBIX HCCIIECOBAHUN; YMEHHUE MPHBOIUTH MPHUMEPHI
MPOSIBJICHHS] 3aKOHA OOJNBIIMX YWCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE OIEPUPOBATH NOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YUCIIO COYCTaHHWH, YHMCIIO TEepPeCTaHOBOK; OMHOM HprOTOHA; ymeHue
MPUMEHSTH KOMOUHATOPHBIE (PAKTHI M PACCYKICHUS IS PEIICHUS 3a/1a4;
OLICHUBATH BEPOSITHOCTH peanbHbIX COOBITHI; COCTaBJISITh

BEPOSITHOCTHYIO MOJZI€NIb U HHTEPIPETUPOBATH MMOJTYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTb IMOHATUSAMHU: TOUYKa, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yria, IUIOCKHHA Yroll,
JBYTPaHHBIN YroJi, TPEXTPaHHBIM YroJ, CKPEUIMBAIOIIMECS TMpSAMBIE,
MapajyIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, Yol
MEXJy NPSAMBIMH, Yrojdl MEXAY NPAMOH M IJIOCKOCTBIO, YroJl MEXKIY
IJIOCKOCTSAMH, PACCTOSIHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSIHUE MEXIY
IIPSIMBIMH, PACCTOSTHUE MEXY INIOCKOCTSIMU; YMEHHUE UCIIOIb30BATh IIPU
pelIeHUH 3a7a4y U3yduyeHHble (aKThl U TEOPEMbI IUIAHUMETPUU; YMEHUE
OLICHMBATh pPa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpa; CTPOUTH
MaTEMAaTUYECKUE MOJEIU C IOMOIIbI0 T€OMETPUUYECKUX IOHATHH U

BCJIIMYMUH, pC€IIATh CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3aa4U
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YMeHue onepupoBaTh MOHATUAMU: IUIOMIA/b GUTYpPHI, 00bEM (UTYPHI,
MHOTOTPaHHUK, MTPABUILHBI MHOTOTPAHHHK, CEUEHUE MHOTOTPAaHHUKA,
Ky0, mMmapannenenuriesl, Mpu3Ma, NHpamMuaa, (GUTypa U TOBEPXHOCTh
BpalieHus, TUINHAP, KOHYC, map, chepa, miomanas cepsl, MIomaab
MOBEPXHOCTH IMHUPAMHJIbBI, TMPHU3MBI, KOHYCa, HMUJIUHApPA, 00BEM KyOa,

NpsAMOYTOJIbHOI'O IapauICICIIMIICaa, MUpaMHUAbl, IIPU3MBbI, HWJIWHAPA,




KOHYCa, I1apa, pa3BEpTKa MOBEPXHOCTU, CEYEHUs] KOHYCa U LUIMHIPA,
MapajulesIbHblE OCH WJIM OCHOBAHUIO, CEYEHHUE I1apa, ILIOCKOCTD,
Kacaromasics cdeppl, UUIUHApPA, KOHYCAa; yYMEHHE CTPOUTH CEYEHUE
MHOTOTpaHHUKA, N300pakaTb MHOTOI'PaHHUKH, (PUTYPbl U ITOBEPXHOCTH
BpalICHUS, UX CEYECHHS, B TOM YHUCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHE IPUMEHATh CBOWCTBA F€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIBHO
(bopMyIMpOBaThH ONMpENENeHUsI H3y9aeMbIX (pUTYp, BBIIBUTaTh THIIOTE3bI
O CBOICTBaxX M NMPHU3HAKAX I'€OMETPUUECKUX (PUTYp, OOOCHOBBIBATH WJIU
ONPOBEpPraTh MX; YMEHHUE MPOBOAUTH KJIAaCCUPUKALUIO (UrYp IO
pa3IUYHBIM MPHU3HAKaM, BBINOJIHATH HEOOXOOUMBIE OIMOJHHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe omepupoBaTh TMOHATHAMHU: JIBUKEHHE B IPOCTPAHCTBE,
napaule/bHbIi TepeHoc, CUMMETPHS Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHUe MOA00Us, TOMOOHBIC (UTYpBI; yMeEeHHUE
pacro3HaBaTh paBHbIE M NOAOOHBIE (UTYpBI, B TOM YHCIIE B MPUPOIE,
UCKYCCTBE, apXHUTEKTYype; HCIIOIb30BaTh T'€OMETPUYECKHE OTHOILICHUS
IIPU PELICHNUH 33]]a49; HAaXOAUTh T€OMETPHUYECKHIE BETMYNHBI (IJTHHA, YTOJL,
IUI0IIa]b, 00BbEM) IIPU PEIICHUH 3a/]a4 U3 APYTUX y4eOHBIX IPEIMETOB U
U3 peaJbHOW J>KM3HU; YMEHHME BBIYMCIATH T'€OMETPHUECKHE BEITMYMHBI
(umHa, yroi, IUOmaab, oOBEM, IMJIOMAAL MOBEPXHOCTH), HCIIOJB3YS
U3y4eHHbIe (OPMYIIBI M METOABI, B TOM YHCIIE: IUIONMAAb MTOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYCa, HUIMHIpA, TUIOMaas chepbl; 00bEM Kyda,
NPSMOYTOJIBHOTO TapaUieienuiea, MUPAaMHIbI, MPU3MBL, IHIHHIpA,

KOHYCa, [I1apa; yMEHHEe HaXOUTh OTHOIIEHHE 00bEMOB MOIOOHBIX QUTYP
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VYMmenue OIICPpUPOBATH IMOHATUAMMU: IIPAMOYI'OJIbHAA CUCTEMA KOOpAUHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPpAMHATBI BEKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, PA3JIOKCHUE BCKTOpa II0 6a3I/Icy,
CKaJIApHOC TIIPOM3BCACHUC, BCKTOPHOC IMPOU3SBCACHUC, YI'OJl MCKAY
BEKTOpaMU; YMCHHUEC HCIIOJIb30BaATh BCKTOpHBIfI n KOOpZ[I/IHaTHHﬁ METOJ
oA PCIICHUA TCOMCTPUUYCCKUX 3adad U 3agad Apyrux y‘IC6HI)IX

MpeIMETOB
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VYMmenne BLI6PIpaTB HOI[XOI[HHII/If/i METOA JIA PpCIICHHUA 3aJaydu;
MNOHMMAaHHUC 3HAYUMOCTH MATCMATHKUW B MU3YYCHHUU MNPUPOJHBIX U
06H.[€CTB€HHLIX mpoueccoB n HBHCHHﬁ; YMCHHEC  pacCIiO3HaBaTb

MNpOsABJICHUEC 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHUC IIPUBOAUTH




NpUMEPHl  MATEMATUUYECKHX OTKPBITUM POCCUHUCKOH W  MHUPOBOH

MaTeMaTH4YECKON HayKu




INEPEYEHD 9JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BeIUMCIEHUSA
1.1 Hatypanbnble u nensie yncia. [IpusHaku 1eTMMOCTH 1ebIX YHCel
12 Pamonansuele uncna. OOBIKHOBEHHbIE M JIECATHYHBIE APOOW, MPOICHTHI,
' 0eCKOHEUHBIE MTePUOANIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypajbHOU cTeneHu. [leficTBus ¢ apudMeTndecKumMu
' KOPHSIMH HaTYpaJbHON CTENEHH
14 Crenenp c 1menbiM mokazateneM. CTelneHb C palUOHAJIBHBIM IOKa3aTeseM.
' CaoiicTBa cTeneHu
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOI'O aprymMeHTa. ApKCUHYC, apKKOCHHYC,
' apKTaHT'eHC YHCIIOBOT O apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIE 1 HATYpaJIbHBIE JIOTAPU(MBI
JelictButenpHble 4Kcia. ApudMeTHYecKHue onepanuud ¢ JAeHCTBUTEIbHBIMU
1.7 yucinamu. [IpuOGmkEHHbIEe BBIUMCIEHUS, IpaBUIA OKPYTJCHHS, NPUKUIKA H
OLICHKA pEe3yJIbTaTa BEIYUCICHUN
1.8 [IpeoGpasoBaHue BHIpaXKEHUH
1.9 KommuiekcHble uncia
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 Llenbie 1 1poOHO-paliMOHATBHBIC YPABHEHHS
2.2 HppannoHanbHbie ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHUS
2.5 [Tenbie u 1poOHO-paLIMOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudMuyecKue HepaBeHCTBa
2.8 TpuroHomerprueckue HepaBeHCTBA
2.9 CHcTeMBl U COBOKYITHOCTH YPaBHEHHUIT U HEPABCHCTB
2.10 VYpaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C TapaMeTpaMHu
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaeuTeNh MaTPULIBI
3 OyHKIUY U TpaduKu




OyHkIus, cnocoObl 3ananus GyHkuu. ['paduk GyHkiuu. B3aumHo oOpartHbIe

31 ¢bynkiuu. Yéraple 1 HeuéTHBIC QyHKIMU. [lepuoanueckue QyHKIUN
Ob6nacTb ompezeneHuss ¥ MHOXKECTBO 3HaueHuUd ¢yHkuuu. Hymum QyHxium.
39 [IpomexxyTku 3HaKomocTosHcTBa. IIpoMeXyTkM MOHOTOHHOCTH — (YHKIIHU.
' MaxkcumMyMbl 1 MUHMUMYMbI QyHkuuu. HaumbGosbiiee m HauMeHbIlee 3HaAYEHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHasi QpyHKUMsS C HaTypaJbHBIM U IENbIM IMoka3aTeneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TpauKu
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMH, UX CBONCTBA U IpapUKu
36 Touku pa3ppiBa. AcumMnTorhl rpadukoB ¢yHKud. CpoiicTBa (QYHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHuUs MOCIIEN0BATEILHOCTEN
3.8 ApudmeTtrueckas U reoMmeTpruueckas nporpeccun. opMmysa cI0KHBIX IPOLIEHTOB
4 Hauana maremaTtuueckoro aHanusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIC dJIEMEHTAPHBIX ()YHKIIHMA
[IpumeHneHue HpPOU3BOAHOW K MCCIEAOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxneHrne HanboIbIero 1 HaMMEHbIIEro 3HauyeHus: GyHKIUN Ha
OTpe3Ke
4.3 [TepBooGOpasHas. MuTerpa
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBo, onepaiy HaJl 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 MIJIOCKOCTU
7.2 IIpsiMbIe ¥ MIITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHats!l 1 BEKTOPBI




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

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






