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MNOSCHUTEJIBHAS 3AIIMCKA

VYueOHblif Kypc «Anrebpa M Hayajla MaTEeMaTHMUYECKOTO aHallM3a» SIBISETCS OJHUM U3
HanOoJsiee 3HAUYMMBIX B IPOrpamMMe CpeJHero oomero oOpa3oBaHUs, IOCKOJBKY, C OIHOMN
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTANbHYIO 0a3y Jid H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIoTHYecKoe M abCTPaKTHOE MBIIIICHUE
oOyJaromuxcsi Ha YpOBHE, HEOOXOIMMOM Ui OCBOCHMS HH(POPMATHKHU, OOIIECTBO3HAHUSA,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCIUIUIMH. B pamkax JgaHHOro ydeGHOro Kypca
oOydaromuecsi OBJAJIEBAIOT  YHHUBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOW HAayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VYueOHblif Kypc anreOpbl M Havyajl MaTeMaTUYECKOTO aHallu3a 3aKJIaJ(bIBaeT OCHOBY MJIs
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHJCHIMA pPa3BUTHS AKOHOMUKH M OOUIECTBEHHOM J>U3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIONB30BaTh WX IS
JanbHEWIero oOpa3oBaHuMs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBiIaJeHue
aOCTPaKTHBIMU W JIOTUYECKH CTPOTUMH KOHCTPYKIMSMH aireOpbsl 1 MaTeMaTHYeCKOro aHajan3a
pa3BUBAaeT YMEHHME HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBAaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKPETH3aIUlo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIJICHHE.

B xome m3yuenuss yueOHOro kKypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOyJaromuecsi TONy4aloT HOBBIM ONBIT pEIICHHs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJIEJeH peallbHbIX CUTyallud, UHTEpPIpETalliyd MOTy4eHHBIX
peIIeHu, 3HAKOMATCS ¢ MIPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpoJe, HayKe U
UCKYCCTBE, C BBIJAIOIIUMUCS MaTEMaTUYECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIl Kypc o0safaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHbIH Marepuall, CIocOOCTBYIOIIMH (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky ydeOHOM  JesATeNbHOCTH, Tpedyrolen
IPOJOJDKUTEIBHON  KOHIIEHTPAllMM  BHHUMAHMs, CAaMOCTOSITEbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 TIOJTYYECHHBIN pPe3yNbTaT.

B ocHoBe Meroauku oOyueHust anreOpe M HayajlaM MaTeMaTHYECKOTO aHalu3a JICKUT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4EHUSI.

B ctpykType yueGHOro Kypca «Anredpa u Hadyajaa MaTeMaTHYeCKOro aHalIN3a» BbIACICHbI
CIIEAYIOIINE COEPIKATEIbHO-METOMUECKNe JTHHUN: «Yucina W BbIYKCIHCHU», «DYHKIUU WU
rpadukny», «YpaBHEHUs U HEpaBeHCTBay, «Havana maremaTHueckoro ananusa», «MHOXeCTBa U
JoTHKa». Bce OCHOBHBIE CONEpPXKATEIhbHO-METOJANYECKHE JHMHUM HW3Yy4YalOTCsl Ha MPOTSDKEHUH
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
Jpyra W TIOCTENEHHO HACHIIIAsCh HOBBIMH TeMaMH M pasnenamu. J[aHHBIA y4eOHBIH Kypc
SBIISICTCS MHTETPAaTHUBHBIM, IIOCKOJBbKY OOBEIMHSET B cebe colepXKaHHE HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHS, MaTeMAaTWYCCKH aHAIn3,
TEOpHsl MHOXECTB, Maremarhdeckas Joruka u apyrue. ITo mepe Toro kak oOyuarormmecs
OBIIQ/ICBAlOT BCE 0Oojiee MIMPOKUM MaTEMAaTHYECKHM allapaTroM, y HHX I[OCIeI0BATEIbHO
dopmMHpyeTCsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJENb pealbHOMH
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHWH YYeOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONH MaTeMaTHYeCKOM 3adauM, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

CopepxatenpHO-MeToAMYeCcKass  JuHUA  «Yucna W BBIYMCICHHS»  3aBepIIaeT
dbopMUpOBaHHE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOoe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO 00IIero odpazoBanus. Ha ypoBHe cpeanero odimiero oOpa3oBaHus 0codoe
BHUMaHue yjaemnsercss (GOopMUpPOBAaHUIO HABBIKOB PAallMOHAIBHBIX BBIYUCICHUHN, BKJIIOYAIOIIUX B
ce0s1 MCIIONB30BaHKME PA3IMUYHBIX (POPM 3alUCH YHCIIA, YMEHHE JIeNaTh MPHUKHUIKY, BBIIOIHAThH
npuOIMKEHHBIE BRIYUCIICHUS, OLIECHUBATh YHCIIOBBIE BHIpAXKEHUS, padOTaTh ¢ MaTEMaTHYECKUMU



KOHCTaHTaMU. 3HAKOMbIE OOYYalOUIMMCS MHOXECTBAa HATYpPaJbHBIX, LENbIX, PAIHOHAIBHBIX H
JEHCTBUTEIIBHBIX YUCEN JONOJHAIOTCI MHOXECTBOM KOMIUIEKCHBIX YHcel. B kaxaom u3 3Tux
MHOXECTB PacCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(pUUECKUe 3a/1a4H U ONEPaAIUH: JICTICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE II€JbIX 4YHCEJ, O0cOoOble CBOWCTBA
pPaLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu()METHUECKUE ONEpalny, a TaKKe H3BJICUCHHE
KOPDHS  HAaTypaJbHOM CTEINEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Mcend.  bmaromaps
[IOCJIEZIOBATEIbHOMY ~ PAaCIIMPEHUIO Kpyra HCIOJNb3YEMbIX UYHUCEI U 3HAKOMCTBY C
BO3MOYKHOCTSIMM UX IIPUMEHEHUS AJIS PELIeHUs Pa3InYHbIX 33aa4 (POpMUPYETCs IPECTaBICHHE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUH MOJEIIEN peabHOI0 MUPA, HIUPOKO
UCIIOJIb3YIOTCS] 0000IIEHNE U KOHKPETH3allHs.

JIuaus «YpaBHEHHSI U HEPABEHCTBA» PEAJIU3YETCs] HAa NPOTSIKEHUM BCEr0 OOY4YEHMs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm pasaene IIporpammsl
IIPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIMX 3ajad. B pe3ynbrare oOydaromyecs OBJaJ€BatOT
pa3IMYHBIMM  METOJAMM PpEUICHMsS] pPaldOHAIbHBIX, HWPPALUOHAIBHBIX, IOKAa3aTEIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
colepkamux napaMmerpsl. llomydyeHHble yMEHHS HIMPOKO MCIOJB3YIOTCA IPU HUCCIEIOBAaHUU
(GYHKIHMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PELICHUN NPUKJIAJHBIX 3a/1a4 U 337]a4 Ha HaXOXKICHHE
HauOOJBIIMX U HAUMEHbIINX 3HauUeHUM (yHKUMU. JlaHHas copeprkaTesibHas JMHUS BKIIOYAeT B
ceOs1 Takke (QOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacu€Thl MO (Gopmynam, Mpeodpa3zoBaHuUs
palOHAaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUU,
colepKammx creneHn u Jorapudmel. braromapst m3yueHuro anreOpandeckoro marepuana
OPOMCXOOUT JalbHEHIlee pPa3BUTHE AJITOPUTMUYECKOIO U aOCTPAaKTHOIO  MBIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHM, pabOTbhl C CUMBOJIBHBIMU
dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeayiaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pELICHUs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenpHo-MeToANYeCKass TUHUS «DYyHKIMU U IpadUKW» TECHO MEpeIuieTaeTcsl ¢
JPYTUMH  JIMHHSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KAaKOM-TO  CMbICIEe  3ajaér
MOCIIEIOBATEIbHOCT, ~ M3yUeHUsi MaTepuana. V3ydeHue  CTENeHHOW, IOKa3aTelbHOM,
JOrapu(pMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIIMA, UX CBOMCTB M TPa(HKOB, UCIIOJIb30BaHHE
GyHKIMN Ui pemieHust 3ajad U3 JPYTUX y4eOHBIX IMPEIMETOB U pEeaJbHOM KU3HU TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PELICHUEM YPaBHEHMH U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHUMaHuE yaensercs (QOPMHUPOBAHUIO YMEHMsS BbIpaXarb (opmyraamu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATH MOJYYEHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOM cojep)KaTeNbHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIONIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEIHYMHAMH B pa3iIu4yHON (opme:
aHAJTUTUYECKON, Trpaduyeckoii W cloBeCHOHW. Ero wu3ydeHwme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0 W KOHKPETH3aIHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas 1nHusA «Havana MaTeMaTHuecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTH4YeCKHX, TaK U MPHUKJIAJAHBIX 3a/1a4, JTOCTYIHBIX 00ydJarouumcs,
TaK KaK y HUX IMOSIBJIIETCS BO3MOXHOCTb CTPOUTh I'paUKU CIOKHBIX (QYHKLUH, ONPEaENATh UX
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS, BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs IpoueccoB. JlaHHas coaepxaTeinbHas JIMHUSA OTKpPBHIBAET HOBBIE
BO3MO)KHOCTH IIOCTPOEHHUS MAaTEMaTHYECKHX MOJEICH peanbHbIX CHUTyallud, IO3BOJIAET
HaXOJUTh HaWIydlllee pEUIeHHE B MPUKIAIHBIX, B TOM YHCJIE COLHUAIBHO-IKOHOMUYECKHUX,
3ajjayaXx. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYEeCKOI0 aHajlu3a CIOCOOCTBYET pa3BUTHIO
abcTpakTHOrO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOyuaronuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3y/bTaTax, MOJyUYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKU KaK HAyKH, U
00 UX aBTOpax.



CopnepxatenpHo-MeToanYeckass JuHUA «MHOXecTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHOKECTBCHHBIC
NPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKM W TpeasaraioT Hamboiee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU W ©€ TPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCHUIIIMHBI U UX MMPUIIOKCHUA B CANHOC LICJIOC. HOBTOMY
B2XHO JIaTh BO3MOXHOCTh OOY4YaroleMyCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTCMaTUKU W HCIOJIB30BATH €TI0 I BBIPAXKCHUA CBOUX MBICIICH. ﬂpyrI/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C AJICMEHTAMHU MaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafoumxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayalla MaTEeMaTHYECKOTO aHAU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHUsS,  KOTOpbIE  MpPHU3BaHbI  CHOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJENICH peaJbHbIX CHUTYAIllMd, HCCIEAOBAHUSA 3THUX
MOJICNICHi C TOMOIIBI0 amnmapara ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
IMMOJIYYCHHBIX PE3YJIbTAaTOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KI[BII;'I M3 pasaciioB IPOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs JIJIS PEHICHUS TMPUKIAIHBIX
3amad. [lpm pemeHHMM peanbHBIX NPAKTUYECKUX 337ad  OOydYaromuecss pPa3BHBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIB30BaTh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpodiemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHHS IPUKIIAJHBIX 33/1a4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOro
Kypca «AnreOpa 1 Hadalla MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOro Kypca «Anredpa 1 Hadyajaa MaTeMaTHYE€CKOTO aHAIM3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 daca B
HEJIEIIO).

COILEPKAHUE OBYYEHUSA
10 KITIACC

Yucsia v BbIYUCICHUSA

Pammonaneubpie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, MPOIIEHTHI, OECKOHEUHBIE
nepuoanydeckue 1podu. [IpuMenenue apodeii u MPOIEHTOB IS pelIeHHs TPUKIIATHBIX 3a7a9 U3
Pa3IMYHBIX OTpaciell 3HAaHUW U PEaTbHOM KU3HU.

JleiicTBuTenpHbIe YKcaa. ParmoHanbHbIe M WppallMOHANBHBIE Yucia. ApudMeTHnuecKkue
omnepanuu ¢ JCUCTBUTEIIbHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOTO YWCIA M €ro CBOMCTBA.
[TpuOnmkEHHbIE BBIYUCIICHUS, TpaBWUIA OKPYTJICHHs, TNPUKHUIKA U OIEHKAa pe3ylbTara
BBIYMCIICHHI.

Cremnens ¢ nenbsiM nokasatenieM. bunom HeroToHa. Mcnonb3oBanue moaxossiieit Gpopmbl
3alUCH IEUCTBUTEIBHBIX YUCEN JISI PEIICHUS TPAKTUYECKHUX 3a7a4 ¥ TPEACTABICHUS TaHHBIX.

ApudmeTndecknii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

CreneHb C panMOHAJbHBIM IOKa3aTeleM K €€ CBOWCTBA, CTENEHb C JIEMCTBUTEIBHBIM
MOKa3aTeJIEM.

Jlorapudm uucna. CoiictBa jorapudma. JlecITHIHBIC U HATYPATBHBIE JIOTAPU(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAHT'€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC M
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUS M HEpaBEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIEC ypaBHEHUS U ypaBHEHUsI-CiieIcTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBa.

OcCHOBHBIE METO/bI PEIICHUSI LENbIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowieHsl OT OJHOW IIEpEMEHHOM. JleJleHHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddunmentamu. Teopema Buera.



[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAKEHUHN, COACPIKAIINX CTEIICHU U KOPHH.

WppauronaneHble  ypaBHeHHs. (OCHOBHBIE METOJBl  PELIEHHUS  HUPPALMOHAIBHBIX
YpaBHEHUM.

IToka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEILIEHUS [T0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BEIpaKEHUHN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJBI pPELICHUS JIOTapU(PMUUECKUX
YpaBHEHUM.

OcHoBHble TpUroHoMeTpuueckue Qopmynsl. [IpeobpasoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHOMEeTpU4ECKUX YPaBHEHHM.

Pemienne cucteM JMHEHHBIX ypaBHEHUM. Marpuiia CUCTEMbl JIMHEHHBIX YpaBHEHHUI.
Onpenenurens MaTpuilbl 2X2, €ro reoOMETPUYECKHH CMBICI W CBOMCTBA, BBIYHCIICHUE €r0
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS Il PELICHUs CUCTEMbI JIMHEHHBIX YypaBHEHMI. Pemenue
IPUKIIAIHBIX 33]]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHEeHUH. MccnenoBanrne nocTpoeHHON
MOJIEJIN C TOMOILBIO MaTPHUIL U ONIPEAEIUTENCH.

IlocTpoeHrne MareMaTHYeCKUX MOJENIEN peaJbHOM CUTYallMH C IOMOIUBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHMII M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHUYECKUX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U pealbHON )KU3HHU.

DOyHKIUH U rpauKu

OyHKus, crnocodbl 3amaHus (QyHkuuu. B3ammuo obOparsbie (ynxmun. Kommosuius
dbyukuuii. ['padux pynkumnn. DnemeHTapHbIe Tpeodpa3oBaHus rpad@UKoB QPYHKIIHA.

Ob6nacTp ompeneneHus © MHOXeCTBO 3HaueHu ¢pyHkuuu. Hymu ¢ynakuuu. [IpomexyTku
3HAKOIMOCTOsAHCTBA. YETHbIe M Heu€THble GyHKIuU. Ilepuoanueckue Qynkuuu. [IpomexxyTku
MOHOTOHHOCTH (pyHKUHH. MakcuMyMbl 1 MUHUMYMBI (yHKIuU. Hanbombiiee u HauMeHblIee
3HaYeHUs (PYHKIIMU Ha IPOMEXYTKE.

Jluneitnasi, kBaapaTU4Has U IPOOHO-TUHENHAS PYHKIIMU. DIIEMEHTapHOE UCCIIEA0BAHNE U
MOCTPOEHHE UX TPaPHKOB.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM IOKa3zareieMm. E€ cBolicTBa u rpaduk.
CpoiicTBa 1 rpaduk KOpHA n-of CTENeHU Kak (PyHKIMM OOpaTHOM CTENeHU C HaTypalbHBIM
IIOKa3aTeJIEM.

[Toka3zarenbHas u gorapudmuueckas GyHKIMH, UX cBOMCTBA U rpaduku. Vcnonb3oBaHue
rpadukoB QYHKIMNA JUIsl pellIeHUs] ypaBHEHUH.

TpuroHomeTrpuyeckas OKpPYKHOCTb, OINpENEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO ApIyMEHTA.

OyHKIMOHATbHBIE 3aBUCMOCTH B PEAIbHBIX Mpolleccax U siBeHUsX. [ papuku pealbHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs MOCIEA0BATEILHOCTENH. MeTo I MaTeMaTHYECKOM
MHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEN0BAaTENBHOCTH. VcTOpusS BO3HMKHOBEHUS
MaTeMaTHUYeCKOT0 aHalln3a KaK aHajln3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUUEcKON MpPOTrpecCuu.
JIMHENHBIN M OKCHOHEHUHMAIBbHBIM pocT. Yuciao e. dDopmyna CIO0XKHBIX IPOLEHTOB.
Hcrionbs30BaHne MPOTPECCUN ISl pEHIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKkTepa.

HenpepoiBHble ¢yHKIMM M HUX cBoilcTBa. Touku paspbiBa. ACHMOTOTH TI'padUKOB
¢dbyakumii. CBolicTBa (YHKIIMA HEMPEPHIBHBIX Ha OTpe3Ke. METoJ MHTEPBAJIOB JUIsl PEIICHHS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMIPEPBHIBHBIX (DYHKLUHM 7Sl peIIeHHs 3a/1a4.

[TepBas u BTOpas npousBoaHbie GyHKIHH. OnpenencHue, TeOMETPUISCKUN U U3HIESCKUI
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOM K rpaduky QpyHKIUH.

[TpousBoaHbie sneMeHTapHbIX QyHKIUN. [Ipor3BoaHAsS CyMMBI, TPOU3BEAEHUS, YACTHOTO
¥ KOMITO3UIUU (QYHKINH.

MHozkecTBa U JIOTHKA



MHoecTBO, onepaly HaJ MHOXECTBaAaMM M UX cBoWcTBa. /lnarpammel Diinepa—BeHHa.
[IpuMeHeHnE TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juid OIMCaHWs pealbHBIX IPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 33724 U3 APYTHX YYEOHBIX PEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTH4eCKOro  O0ObEKTa,  CIIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIC YPABHEHUS.

11 KJIACC

Yuciia 1 BIYMCICHUSA

Harypanbuble u nensle uucna. IIpuMeHeHue NPU3HAKOB JAEIUMOCTU IEJBIX YHCEN,
HanOospmmi oo nemutens (nanee — HOJl) m HanmensIee obmee kpatHoe (mamee — HOK),
OCTaTKOB 110 MOAYJIO, anroputMa EBKiinja s pemenus 3a1ad B LeIbIX Yuciax.

KommnekcHsle uncma. AusreOpandeckas W TpUTOHOMeTpudeckas (opMbl 3amucu
KOMILUIEKCHOTO YHciia. Apru(METHYEeCKHEe ONepannuy ¢ KOMIUIEKCHBIMU 4uciaMu. M3o0pakeHue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOM Iiockoctu. Popmyna Myaspa. Kopau n-oii crenenu us
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCelT I pemeHus (U3NYeCKUX |
FEOMETPUUYECKUX 3a]au.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CHCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C IOMOLIbIO TPUTOHOMETPUYECKOMH
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI pEeIIEHUS T0KA3aTEbHBIX U JIOrapu(PMUIECKHX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPAL[IOHATILHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYINHOCTEH  PAallMOHAJIBHBIX,
UPPaLMOHATIBHBIX, I0KA3aTEIbHBIX U JIOTApU(PMUUECKUX ypaBHEHUI.

YpaBHEHMS1, HEpAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHre ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHYeCKHUX 3ajad u
3aJa4 M3 Ppa3IMUYHBIX OOJIacTe HayKM M pealbHOM JKHW3HU, MHTEPHNpETalus IOJy4YeHHbIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommnosunun QyHkuuid. I'eomerpuyeckue oOpas3bl ypaBHEHHI M HEpaBEHCTB Ha
KOOpPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKH.

['paduueckue MeToAbl pEIICHUs YpaBHEHHM M HepaBeHCTB. ['paduueckue MeTomabl
peleHus 3a1a4d ¢ napaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKIUN I MCCIEAOBAaHHS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Havana mareMaTH4eCKOro aHaJIu3a

[TpyMmeHeHre NPOU3BOIHOM K MCCIET0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (DYHKIIMH Ha OTpe3Ke.

[IpumeHeHre MPOU3BOMHON A HAXOXKACHHUS HAWIY4IIero peuIeHHs B MPHUKIaJIHBIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod wWin
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOOOpasHbIX. [lepBooOpasHbIe 31€MEHTapHBIX
bynakuwmii. [TpaBuna Hax0KaeHUS TEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyeckuii CMbICI MHTErpaia. Berauciienre onpenesnéHHoro uHTerpaia
o ¢popmyne Herorona-JleitOnuia.

[IpumeHeHne WHTErpana Uil HAXOXKACHUS IUIOMAAeH IJIOCKUX Quryp u 00bEMOB
T€OMETPUYECKHX TEIL.

[Tpumeps! pemenuit auddepeHnrnanbHbIX ypaBHeHHH. MaTteMaTHuecKkoe MOJIeTUpPOBaHNE
peabHBIX MPOLIECCOB C MOMOILBIO AU(PepeHIINaNbHBIX YPABHEHUH.



IHNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIV YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBLHIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCHUMCKOro O0OIleCcTBa, MPEICTABICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTaHCKON WICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOULIEHUE K JIOCTUKEHUSIM POCCUUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, UCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JIYXOBHBIX  IIEHHOCTEH  pOCCHUHCKOrO  Haponaa, c(hopMHpPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUI HAyKH U JCSATENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHMS:

JCTETHMYECKOE  OTHOLIEHHWE K  MHUpY, BKJIIOYas  OCTETUKY  MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUH, pacCyXIeHuH, BOCIHPUUMYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3ju4yHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B MHTEPECAX 3I0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOAaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsApHas (u3HuecKas akKTUBHOCTB),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHME IIEHHOCTU TPYOIIO0US, HHTEPEC K Pa3IMYHBIM cdhepam
npohecCHOHANBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBIe€HHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh JKOJOTUYECKOW KYNbTYphl, TMOHUMAHUE BIHUSHUSA COLMATIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHHUE MPHUPOJHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00AaNPHOTO — XapaKTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUU JJIs pelieHus 3a7ad B 00JIaCTH OKPYKAIOIIEH CpeJibl, TUIAHNPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUWE MaTeMaTH4YeCKOW HayKu Kak cepsl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYUMOCTH IS pa3BUTUS LIMBWIM3ALUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTH4YE€CKOU KYIbTYpPOU KaK CPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIMBUAYAIbHO U
B TpyIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiicTBUS



ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MMPHU3HAKA MAaTEMaTHYEeCKHMX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHSATUSMHU, (QOPMYIUPOBATH OMpEACICHUS TOHSTHA,
YCTaHABIIMBATh CYIIECTBEHHBI NpHU3HAK KiIacCU(PUKALKMK, OCHOBAHUA [UIsi 000OILIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTH U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, SMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAsararb KPUTCPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEW Y IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOUpaTh crHoco® pemieHus YydeOHOM 3amgaud (CpaBHHMBATh HECKOJIBKO BapHAaHTOB
pelieHus, BBIOMpaATh HauOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue AeiiCTBUS:

HCIOJIb30BATh BOIMPOCHI KaK MCCIIEN0BATENbLCKUIM HHCTPYMEHT MO3HAHUA, POPMYIUPOBAThH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYUE, MpoOIeMy, yCTaHAaBIUBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CaMOCTOSITEIbHO  CIUTAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHHS, MPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (OPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanmeii:

BBISBIIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a1a4uu;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHUKOB PA3NUYHBIX THIOB, AaHAJIW3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATh €€ B  pa3IMUHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYXKIEHUS B COOTBETCTBUH C YCIOBUSAMH U IEISIMHU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOJYy peuleHus 3aJayd, KOMMEHTHUPOBATh MOJyYEHHBIN
pe3ynbTart;

B X0j/i¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY 00CYXIAaeMOW TEMbI, MPOOIEMBI,
perraeMoil 3aJauu, BbICKA3bIBAaTh WJICH, HAICJICHHbIC HA MOMCK PEIICHHs, COMOCTAaBJISATh CBOU
CYXKICHHS C CY)KJIEHUSIMU JPYT'MX YYaCTHHUKOB JHajiora, OOHAPY>KMBATh paziUiMe M CXOACTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;



NPEICTaBIATh PE3yJIbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmarT BBICTYILNICHMs € Y4€TOM 3ajJad Ipe3eHTalud MU
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCcAJbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTABJIATh IUIAH, aIFOPUTM pELIeHHs 3aJadyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI pPEIIEHUH ¢ y4€TOM HOBOM MH(pOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIaJICTh HAaBBIKAMU [103HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
U MBICIUTENIBHBIX TPOIIECCOB, WX pe3ydbTaToB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJbTaTa PelIeHUs MaTeMaTHUeCKON 3ajauu;

NpPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTHBBI B J€SITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbBIX, HAMJECHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBHE pe3yibTaTa LEIM M YCIOBUSAM, OOBSACHATH INPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB ESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThl IpU
pemieHNr y4eOHBIX 3ajay, MPUHAMATh LEIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, OOMEH MHEHHMH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThI M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOETO BKJIaJa B OOLIMHM MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

NPEIMETHBIE PE3YJIbTATbBI

K konny oOyuenuss B 10 kjacce oOydaromuiics MHOJYYUT CJEAYIOIIME HpeIMETHBIE
pe3yibTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIOHAIBHOE YMCIIO, OECKOHEYHAs! TIepHUOTUIecKast
JpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAallMOHAIBHBIX M JEHCTBUTEIbHBIX
Yrces, MOJIYJTb IEHCTBUTEIHHOTO YUCIIA;

OPUMEHSATH IpOOU U MPOLEHTHI I PeLICHHsI MPUKIJIAIHBIX 33[a4 U3 Pa3IMYHbIX OTpacieit
3HAHWH U peasbHOM )KU3HU;

OPUMEHATh NPUOIIKEHHBIE BBIUMCICHUS, NpaBWIa OKPYTJICHUS, MPUKHUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO OMEpUPOBATh IOHATHEM: CTENEHb C LEJbIM I0Ka3aTeleM, HCIOJIb30BaTh
MOJXOAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISI PEIICHHS NMPaKTUYeCKHX 3amad |
NpEeCTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH TOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIBHOM CTETICHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PAllMOHAJILHBIM ITOKa3aTelIeM;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMH: JIOTapU(PM dYHcIa, JECATUYHBIE M HATypajbHbIE
J0TapuQMBbl;

CBOOOJTHO ONEpUPOBAaTh MOHATUSAMH: CHHYC, KOCHHYC, TQHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OINEPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO  ONEpUPOBaTh  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATHh pa3IMYHbIE METOJbl PELICHHS PALMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ MHTEPBAJIOB JIJIsl pEILICHHS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HEeNbIMA KO3 QUUMEHTAMH, KOPHUM MHOTOYJIEHA, INPUMEHSTh JeJeHHUEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 perienus 3anay;

CBOOOJHO ~ONEpUpOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
ONpEeAeNUTENb MaTpUllbl 2 X 2 W €ro IreOMETPUYECKUH CMBICH, MCIOJIb30BaTh CBOWCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HMsl, IPUMEHATh ONPENeTUTENN AN PelIeHus
CUCTEMBI JIMHEWHBIX YpaBHEHHUH, MOJEIMPOBATh peajbHbIE CUTyallUd C IOMOIIbI) CHUCTEMBbI
JUHEWHBIX YpaBHEHWH, UCCIelI0BaTh IOCTPOEHHbIE MOJAEIM C IIOMOIIBIO MaTpull U
OIpeenuTeNel, UHTEPIPETUPOBATh MTOYYEHHBII pe3ybTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHus BbIPayKEHHUIA;

BBIIOJHATh NPEOOpa30OBaHUs  YHMCIOBBIX BBIPAKEHUMN, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM [TOKa3aTelNeM;

UCIIOJIb30BaTh  CBOMCTBA JIorapu(MoB il  IpeoOpa3oBaHus  JIOrapuU(PMUUYECKUX
BBIPXKEHUI;

CBOOOZAHO  ONEpUPOBATh  MOHATUSIMM:  HMpPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IOPUMEHATh  OCHOBHBIE  TpUTOHOMeTpuYeckue ¢GopMmyiasl A IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEPUPOBATH TOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHSATh
HeoOXxoauMble (POPMYJIbI 1JIS1 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICIUPOBaTh peaJbHbIE CUTyallMM Ha s3bIKE aireOpbl, COCTABIATh BBIPAKCHMS,
YPaBHEHMsI, HEPABEHCTBA 110 YCIOBHIO 3a/auM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMU: (YHKIHMS, CHOCOOBI 3aJaHus (YHKLUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (yHKUMN, rpaduk (YHKIUHU, BHIIOJIHATH 3JIEMEHTApPHBIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO ONEpPUPOBATH IMOHATUSAMHU: O0JACTh OIpENETIeHUs] U MHOKECTBO 3HAUYECHUU
GbyHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATUSAMHU: YETHbIE U HEYETHbIE (PYHKIMM, NEPUOAMYECKHE
(GyHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl U MHUHUMYMBI (YHKIUH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHBIM U LEJIBIM
nokasarenemM, rpaQuk CTeNeHHOW (YHKIMH C HAaTypaJbHBIM M II€JIbIM IOKa3aTeneM, rpauk
KOPHS -0 CTETeHH KaK (PYHKIIMM 0OpaTHOM CTENEeH! C HaTypalbHbIM MIOKa3aTeNeM;

ONepUpOBaTh MOHATUSMH: JIMHEWHas, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO OMEpUPOBATH MOHATHAMM: MOKa3aTelbHas W jorapudmuyeckas QyHKIUU, UX
CBO¥CTBA U IrpadMKu, UCIIOIB30BaTh UX IpadUKH JUIS PEIICHHUs YPaBHEHUIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpENeIeHUe
TPUTOHOMETPUUYECKUX (PYHKLIUI YUCIOBOIO apryMEHTa;

UCIMONb30BaTh rpaduku (QyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLICHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTh (OpMYIaMu
3aBUCUMOCTH MEXly BEITUUYNHAMY;

Hauyana maTeMaTH4eCKOro aHaJIM3a:



CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apUPMeTHYecKass U TreoMeTpudecKas Mmporpeccus,
0ecKOHEeUHO yObIBarolasi FreOMETPUIECKasi POrPeCcCHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIA POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH MNOHATHSAMH:  TOCJIEAOBATENBHOCTh,  CIOCOOBI  3a/JaHUS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpEpbIBHbIE (DYHKIUHM, TOUKU pa3pbiBa rpaduka
¢GyHKIMH, aCUMOTOTHI Tpaduka QyHKIIH;

CBOOOJTHO OINEpUpPOBATh IOHATHUEM: (DYHKIMs, HENpepblBHAas Ha OTPE3KEe, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (PYHKLUH sl pEILICHUS 3a/1a4;

CBOOOJIHO ONEpUpOBaTh IOHATUAMHU: IiepBas W BTOpass MPOMU3BOJHBIE (YHKIIHUH,
KacaTenbHast K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BENCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIMH, 3HATH TIPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUI;

UCII0JIb30BaTh NT€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHus 3aau.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OII€paLlU HaJl MHOKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapaT sl ONMCAHMS PEaJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEeJAMETOB;

CBOOOZHO ONEpUpPOBaTh NOHITUSIMU: OIpEAENICHUE, TEopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCHIbHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydaromIMiCs MOMYYUT CIEAYIOIIHE NpEeIMETHbIE
pe3yNbTaThl O OTAENIBHBIM TeMaM palbouell mporpammsl yueOHOTro Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEpUPOBAaTH MOHATUSAMH: HATypajJbHOE W 1EJ0€ YHCIO, MHOXECTBa
HaTYpaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yncen, HO u HOK
HaTypaJIbHBIX YMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnaa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3aIIUChIBATH HATypaJibHbIE YKCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPEICTaBIATh KOMIIJICKCHBIE YHCIa B aNreOpandeckoil U TPUTOHOMETPUUECKOH (opme,
BBIMOJHATH apu(METHUECKIE ONepalii ¢ HUIMH U U300pa)xkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX ITEPEX0/IOB;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HeoOxoauMble (POPMYJIBI IJIs1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: CUCTEMA H COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI M CHCTEMBI-CJIE/ICTBHSI, HAXOIUTh PEIIECHUS CUCTEMBI U COBOKYITHOCTEN
pallMOHATIBHBIX, HPPAlMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABCHCTB;

pewmath palMoHalbHbIe, HppAalMOHAJBHBIC, IOKa3aTeNbHbIe, JorapudpMuyeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U TIapaMeTpBhI;

IPUMEHSATH TpauuecKre METOJIbI Ul PEIICHUs] YpaBHEHHI 1 HEPABEHCTB, a TaKKe 3a/1ad
C ImapaMeTpaMu;



MOJICTTMPOBATh peallbHbIE CHUTYallMd Ha s3bIKE aIreOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3aJaud, HCCIIEA0BATh IOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BAHUEM arrapara anreOpbl, THTEPIPETUPOBATH MTOJTYICHHBIN pE3yNbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpaQUKH KOMIO3UIMHA (DYHKIIUH C MOMOIIBIO0 3JIEMEHTAPHOTO UCCIICOBAHHS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T'E€OMETPUUECKHE O00pa3bl YypaBHEHUW W HEPABEHCTB HA KOOPJIWHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUSCKUX (PYHKIIHIA,

MPUMEHATH (PYHKITUH I MOACIIUPOBAHUS U UCCIICAOBAHUS PEATBHBIX MPOIIECCOB.

Hauajna MaTeMaTHYeCKOI0 aHAJIN3A:

WCIIOJIB30BaTh TPOW3BOJHYIO JUIS HWCCIAEAOBaHUS (YHKIIMM HAa MOHOTOHHOCTH |
KCTPEMYMBI;

HAXOJHUTh HauOOJbIIIee U HANMEHbIIIee 3HaYCHHs (PYHKIIUY HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3BOJHYIO JJI HAXOXKJICHUS HAWJIYUIEro PEIICHHs] B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJs ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIN HHTETPa, HAXOIUTh
NepBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH ¥ BBIYUCIATH WHTETpay mo ¢opmyne HproToHa-
Jleiibuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TIOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHUE O MaTeMaTHYEeCKOM MOJICIUPOBAHMHM Ha IPUMEPE COCTABIICHHS
nudepeHIaIbHBIX YPaBHEHUI;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCIIE COIMATBbHO-YKOHOMHUYECKOTO U (PU3NYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHAJIU3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

No KosnnyectBo yacos DnekTpoHHbIEe (IU(PPOBHIE)
HaumMeHoBaHue pa3eioB U TEM IPOrpaMMbl
n/m Bcero Konrponsuele  IIpakTuueckue — 00pa3oBaTelIbHBIE PECYPChI
paboThI paboThl
MHO0X€eCTBO 1€HCTBUTENBHBIX YHCENl. MHOTOWJIEHBI.
1 ParnonanbHbIe ypaBHeHHS U HepaBeHCTBA. CHCTEMBI 24 1 https://m.edsoo.ru/746d5dce
JMHEWHBIX YpaBHCHHI
2 Pynxupy 1 rpaduin. CTCNCHHAT YHKIHA C 1ETbIM 12 1 https://m.edso0.ru/226eeabf
nokasaresieM
3 ApudmMeTHdecKknii KOPEeHb N-OW CTETICHH. 15 1 https://m.eds00.ru/d82c36d4
HppanroHaibHble YpaBHEHUS
4 [MokazarenpHas ¢yukiys. [lokazaTenbHbIC ypaBHEHHS 10 1 https://m.edsoo.ru/85bc8132
5 Jlorapudmuueckas Gpyukius. Jlorapupmudeckue 18 1 https://m.edsoo.ru/d68bbe9d
ypaBHEHUS https://m.edsoo0.ru/3034724e
6 TpuronomeTpruyeckue BIpaXKEHNs U ypaBHEHUS 22 1 httpsf”m'edsoo'rU/6248C5fC
https://m.edsoo.ru/8fa598b5
7 [MocnenoBaTenbHOCTH U MPOTPECCUU 10 1 https://m.edsoo.ru/b46a8228
8 HenpepsiBabie pynkuuu. [TponsBoanas 20 1 https://m.edsoo.ru/403bfb0d
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
No KonnuaecTBo 4acos DOnekTpoHHbIE (U POBLIC)
i HauMmeHoBaHue pa3ieioB U TEM MPOrPaMMBI Boero Korrpomsisie | Tpakraeckue |  0BpasoBATCIBHBIE PECypes
paboThI paboThI
1 HccnenoBanue GpyHKIMIA ¢ TOMOIIBIO MPOU3BOTHOMN 22 1 https://m.edsoo.ru/17af 2df9
2 IlepBooOpazHast 1 HUHTETPa 12 1 https://m.edsoo.ru/d777 edf8
3 I'paguiut TPHrOHOMETpHHECKUX (yHKIIMi. 14 1 https://m.edsoo.ru/beeff 646
TpuronoMeTpudecKre HepaBeHCTBA




4 WppanroHaibHbie, MOKa3aTeIbHBIC U JOrapUPMHUSCKUEC 24 1
HEpPaBEHCTBA
5 KowmriekcHsie yncna 10 1
6 HarypasnbHble 1 1e/bIe Yrcia 10 1 https://m.edsoo.ru/3cee 1327
7 (CHCTEMBI PAIMOHALHBIX, MPPALMOHAIBHAIX 12 1 https://m.eds00.ru/b648 235a
[I0Ka3aTEIbHBIX M JIOrapu()MHUCCKUX YPaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 IToBTOpenue, 0600IIeHNE, CHCTEMATH3ALMS 3HAHUI 16 2 https://m.edsoo.ru/cead 345e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
NOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
Ne Kosmyecto yacos Hara OnexkTpoHHbIE M (POBBIE
Tema ypoka
n/m Beero KOHTpOJ‘[I—,HLIe HpaKTI/I‘{eCKI/Ie n3ydce 06paBOBaTeJ'ILHLIe peCypChL
padoThI padoThI HUs
1 MHE))KCCTBO, orepaIiy HaJl MHOYKECTBAMH U HX 1 https://m.edsoo.ru/746d5dce
CBOMCTBa
2 Jnarpammsl Diinepa-Benna 1 https://m.edsoo.ru/746d5dce
3 [TpuMeHeHHe TEOPETUKO-MHOKECTBEHHOTO 1 httos://m.edsoo.ru/746d5dce
arrmapara s pelieHus 3a1aq
ParronasbHble yncia. OOBIKHOBEHHBIE U
4 JIECATUYHBIE APOOH, MPOIEHTHI, 0ECKOHEUHBIC 1 https://m.edsoo.ru/be888093
MepHONYECKHe Jpoou
ParronasbHble yncia. OOBIKHOBEHHBIE
5 JIECATUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE 1 https://m.edsoo.ru/4d7f95fe
MePUONYECKHE JPooH
5 [Tpumenenue apoOeil ¥ MPOLIEHTOB ISl PELICHUs 1 https://m.edsoo.ru/44dd1046
MPUKIIAIHBIX 3371324 https://m.edsoo.ru/d99d8c74
F [TpumeneHue apoOeii 1 MPOLIEHTOB ISl PEIICHHSI 1 https://m.edsoo.ru/44dd1046
MIPUKJIAIHBIX 33729 https://m.edsoo.ru/d99d8c74
8 JlelicTBUTEIbHBIC Yncia. PallMoHaNbHbIE U 1 https://m.edso0.ru/2f36a36f




UppanroHaIbHbIC YUCIIA
Apudmerndeckre onepaum ¢

9 9 https://m.edsoo.ru/a97a12d9
JeMCTBUTEIILHBIMU YHCIIAMU

10 Moyib IeHCTBUTEIBHOTO YKCIIa U €r0 CBOMCTBA https://m.edsoo.ru/a97a12d9
[TpuGnuKEHHBIE BEIUMCIICHUS, TPABUIIA

11 OKPYTJICHUSI, IPUKH/IKA U OI[CHKA Pe3yJbTaTa https://m.edsoo.ru/cb723fbd
BBIYMCIICHUI

12 OCHOBHBIE METO/IbI PelICHUS LEIbIX 1 IpoOHO- hitps://m.edsoo.ru/3a23acl5
paloOHaIbHBIX YPABHEHUH U HEPABEHCTB

13 OCHOBHbBIE METO/1bI peLICHHUS LEIbIX 1 poOHO- hitps://m.edsoo.ru/11ac68be
paloOHaIbHBIX YPABHEHUH U HEPABEHCTB

14 OCHOBHBIE METO/IBI pemeHvI/m LIETBIX U APOOHO- hitps://m.edso0.ru/50bdf26d
palnMoOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHorousieHsl OT OZJHOH nepeMeHHOu. [lenenue

15 MHOTOWICHA HA MHOTOYJICH C OCTaTKOM. https://m.edsoo.ru/775f5d99
Teopema besy

16 MHoro4ieHs! ¢ HeIbIMA KO PHUIIUEHTaMH. httos://m.eds00.ru/6ec7alo?
Teopema Buera

17 Pemrenne cucreM TMHEHHBIX YpaBHEHUN

18 Pemrenne cucreM JTMHEHHBIX YpaBHEHUHN
Martpuua cucTeMsl JIMHEWHBIX YPaBHEHUM.

19 Onpenenurens MaTpULLbI 2x2, ero
rE€OMETPUUYECKUIN CMBICI U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS
Onpenenurensb MaTpUIbl 2X2, €ro

20 rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

21 [Ipumenenue OMpENeNHTENs JUI PeLlIeHH
CUCTEMBI JINHEHHBIX YpaBHEHUI

29 Pemenue NPHUKIATHBIX 3324 € NOMOLIBIO
CUCTEMBI JINHEHHBIX ypaBHEHUI

23 Pemenue npukiagHbIX 3a/1a4 C TOMOIIBIO




CUCTEMBI JINHEWHBIX YPaBHEHUU
KonTponbnas pabora: "PannonansHbie

24 ypaBHEHMsI U HepaBeHCTBAa. CHUCTEMBI JTMHEHHBIX
ypaBHEHHUH"

25 yHKIHA, CHIOCOOBI 3NAHH (YHKIHH, BBaUH MHO https://m.edsoo.ru/226eeabf
obpatHbie GpyHkIMn. Kommosumms GyHKIAN

26 Ipadux dyniunn. Snementapreie . https://m.edsoo.ru/763e75ee
npeoOpa3oBanus rpaguKoB QyHKIUN
OO6nacTp ornpeneneHuss 1 MHOKECTBO 3HAUCHHIH

27 byukun. Hynu dyakuuun. [TpoMexyTKu 3HaK https://m.edsoo.ru/763e75ee
MIOCTOSTHCTBA
Yérnblie u Heu€THbIe pyHkumu. [lepuoanueckue

28 ¢byukyn. [IpoMeKyTKH MOHOTOHHOCTH https://m.edsoo.ru/ff4564ad
byHKIIUU
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.

29 Haubonbiiee n HanMeHblee 3HaYeHUE (HYHKIIUN
Ha MPOMEXKYTKE

30 Jluneitnas, kBagpaTU4Has U APOOHO-IMHEHHAS
byHKIIH

31 DeMeHTapHOe UCCIIeIOBaHNE U TIOCTPOCHUE
rpaduKoB 3TUX HYHKLIUH

30 DneMeHTapHOE UccieI0BaHuEe U TOCTPOEHUE
rpadukoB 3TuX QpyHKUIUN

33 CreneHs ¢ 11eTbIM MOKa3aTesneM. bunom hitps://m.eds0o.ru/66446d3e
Herorona

34 CreneHb ¢ 1eTBIM TIOKa3aTesneM. bruaom httos://m.edsoo.ru/6eadc6fl
Herorona

35 Crenennas (byH.I.cuHHuc HATYPATILHBIM H HETEM https://m.edsoo.ru/3f25a047
nokasarenem. E€ cBolicTBa u rpadpuk

36 KonTponbnas pabora: "Crenennas ¢pynkius. Eé
cBOMcTBa U rpaduk"

37 Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHH https://m.edsoo.ru/d82c36d4




U €0 CBOWCTBA
Apudmernieckuil KOpeHb HaTypaTbHOW CTETIEHU

38 . https://m.edsoo.ru/fe7fc4db
U ero CcBOicTBa

39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, hitps://m.eds00.ru/d0fOb260
COJIEpIKaIlMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA, hitps://m.eds00.ru/c3389865
COJIEpKALIUX CTENIEHH U KOPHU

a1 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, hitps://m.eds00.ru/444c4b9c
COJIEprKaIlMX CTENEHHU U KOPHU

42 WppaunonansHble ypaBHeHUs1. OCHOBHBIE } hitps://m.eds00.ru/69106ae7
METO/Ibl pElIEHUS HPPALMOHAIIBHBIX YPaBHEHUI

43 Vppaionasipie ypasrenus. OCHOBHEbIE . https://m.edsoo.ru/9362fead
METO/Ibl pelIeHUs] UPPALMOHAIbHBIX YPAaBHEHUH

44 WppaunonansHble ypaBHeHUs1. OCHOBHBIE } hitps://m.eds00.ru/78d9h391
METO/Ibl pEeIICHUs UPPALMOHAIILHBIX YPaBHEHUI

45 PaBHOCHIBHEIC NIEPEXO/EI B DELICHIH https://m.edsoo.ru/de7ca33e
UPPAaLMOHAIBHBIX YPaBHEHUI

4p ~ DABHOCHIBHEIC IEPEXOIEI B PELICHHH https://m.edsoo.ru/87e5e52d
UppalMOHATIbHBIX YpaBHEHUI

47 PaBHOCHIIBHEIC MICPEXOEI B Detierin https://m.edsoo.ru/87e5e52d
UppalMOHATIbHBIX YpaBHEHUI

48 PaBHOCHIILHbIC MEPEXO/LbI B bettietiH https://m.edsoo.ru/eb0cc5e3
UPPaLMOHAIBHBIX YPaBHEHUI
CBoiicTBa U rpaduK KOpHS N-0i CTENEHU KaK

49 GbyHKIUK 00paTHOM CTENEHH C HATYpPaTbHBIM https://m.edsoo.ru/5f29b9b5
II0Ka3aTeleM
CaoiicTBa U rpaduk KOpHS N-0i CTENEHU KaK

50 GbyHKIIMH 0OpaTHON CTETIEHH C HATypaJbHBIM
II0Ka3aTelIeM
KonrtponsHas padora: "CpoiicTBa u rpagux

o1 KOpHs n-o¥ crenenu. MppanroHansHbIe

ypaBHeHus"




CreneHsb ¢ palluOHAJIBHBIM [T0OKA3aTENEM U €€

52 y 1 https://m.edso0.ru/a52939b3
CBOHCTBa

53 CT@FCHL C palOHAJIbHBIM II0Ka3aTeleM U e 1 hitps://m.eds00.ru/f601408
CBOHCTBa

54 CTGIIGHL C paloOHAJILHBIM TIOKa3aTeeM U eé 1 httos://m.edso0.ru/3d87e248
CBOHCTBa

55 ITokaszarenpHas QyHKIHS, €€ CBOMCTBA U rpaduK 1 https://m.edsoo.ru/85bc8132

56 Hcnons3oBanue rpaduka GyHKIUN 15 1
peuIeHusl ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMU 115 1
peuIeHusl ypaBHEHUI

58 ITokazaTenbHble ypaBHEHUS. OCHOBHvLIe METOBbI 1 hitps://m.eds0o.ru/be76320c
peleH sl TOKa3aTebHbIX YpPaBHEHHH

59 IToka3aTenbHble ypaBHEHUS. OCHOBHULIe METObI 1 hitps://m.eds00.ru/3d408009
peleHHsI MOKa3aTeNbHBIX YPaBHEHHHA

60 ITokaszaTenbHble ypaBHEHUS. OCHOBHVLIe METOBbI 1 https://m.edsoo.ru/bd5ffoec
peleHysl MoKa3aTeNbHbIX YpaBHEHHH

61 KontpomnbHas padora: "[lokazaTenpHas 1
¢yskus. [lokasaTenbHble ypaBHeHUS"

62 Jlorapudwm uucna. CoiicTBa jiorapupma 1 https://m.edsoo.ru/3e3230d4

63 Jlorapudm uucna. CoiicTBa jorapugpma 1

64 Jlorapudm uucna. CoiicTBa jorapupma 1

65 JlecsiTHYHBIE ¥ HATYPAJIbHBIE JIOTAPH (MBI 1 https://m.edsoo.ru/lea72162

66 JlecsTUUHBIE U HATypaJIbHbIE JTOTapH(PMbI 1

67  |IPeoOpasoBanue BhIpaxeHHi, CoepxanX 1 https://m.edso0.ru/da48154c¢
Jorapu@msl

68 HpeO6p330BaHHe BHIPKCHIH, ConCPRatX 1 https://m.edsoo.ru/4beff03b
Jorapu@msl

g9  |IPcOOPA3OBANNE BLIPAXEHHH, CONCPAAIINX 1 https://m.edsoo.ru/fe189f2d
sorapupmbl

70 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U 1 https://m.edsoo.ru/d68bbe9d




rpadux
Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

71 https://m.edso0.ru/9d102051
rpaduk

79 Hcnons3oBanue rpaduka QyHKIUN 15
pELIEHHS YpaBHEHUI

73 Hcnonp3oBanue rpaduka GyHKIMM 115
pelIeHNs] ypaBHEHUI

74 Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIC } hitps://m.eds00.ru/3034724e
METO/IbI PEIICHUS JToTapu(PMHUECKUX YpABHCHHIA

75 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE } hitps://m.eds0o.ru/712ac2d9
METO/IbI PEIICHUS JoTapu(PMHUECKUX YpABHCHHIA

76 Jlorapudpmuueckue ypaBaeHusi. OCHOBHBIE } hitps://m.eds00.ru/9e3f4bc9
METO/Ibl pEelIeHHUs Jorapu(PMUUECKUX YpaBHEHHIA

77 ParocHIIbHbIC ICPEXOEI B PeICHIH https://m.edsoo.ru/15bclcfb
Jorapu(PMUICCKUX ypaBHECHUI

78 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUT
Jorapu()MUYECKUX ypaBHEHUI

79 KonTponbnas pabora: "Jlorapudpmuueckas
¢dbynkuus. Jlorapudmudeckue ypaBHeHus"

80 CHHYC, KOCHHYC, TAHICHC M KOTAHICHC https://m.edso0.ru/5f605ed0
YHUCJIOBOT'O apryMeHTa

81 (CHHYC, KOCHHYC, TAHICHC H KOTAHICHC https://m.edsoo.ru/ec9f4d78
YHUCJIOBOI'O apryMEHTa

gy  /APKCHHYC, 3DKKOCHHYC 1 aDKTAHICHC https://m.edsoo.ru/b8f5d49a
YUCJIOBOTO apryMEHTa

83 APKCHHYC, PKKOCHHYC  aPKTAHT CHC https://m.edsoo.ru/f1ff9220
YHUCJIOBOI'O apryMEHTa
TpuronomeTpuueckas OKpY HOCTb,

84 OTpe/ieIeHUe TPUTOHOMETPHUCSCKUX (YHKITHIH https://m.edsoo.ru/6df195a0
YHUCJIOBOI'O apryMEHTa

85 TpI/IFOHOMeTp HaccKai OKpyKHOCTD, https://m.edso0.ru/6b61c578

orpeziesieHue TPUTOHOMETPUUECKUX (YHKITHI




YHUCJIOBOI'O apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUIECKUE (HOPMYITBI 1 https://m.edsoo.ru/6ed2b3ba
87 OCHOBHBIC TPUTOHOMETPUYECKHE (POPMYJIBI 1 https://m.edsoo.ru/fcdd2a2e
88 OCHOBHbBIE TPUTOHOMETPUICCKHE (HOPMYITBI 1 https://m.edsoo.ru/b8a0ff2f
89 OCHOBHbBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1 https://m.edsoo.ru/12d1413c
90 HpeO6pa30vB AHHE TPUTOHOMETpHACCIIX 1 https://m.edsoo.ru/e248c5fc
BBIP@KCHUI
91 Ilpeodp AOBANHC TPUTOHOMETpHHCCIHX 1 https://m.edsoo.ru/09bas5b3d
BBIPKCHU I
92 Hp606p8.30j3&HI/Ie TPHUTOHOMETPHHCCIHX 1 https://m.edsoo.ru/1f4655da
BBIP@KCHUI
93 [peodp AOBANHC TPUTOHOMETpHHCCIHX 1 https://m.edsoo.ru/76ce9958
BBIPKCHU I
94 PelieHrie TPUrOHOMETPHUYECKUX YPaBHEHUI 1 https://m.edsoo.ru/8fa598b5
95 PelieHrie TPUrOHOMETPUYECKMX YPaBHEHUI 1 https://m.edsoo.ru/6baefel9
96 Perirenne TPUrOHOMETPHUUECKUX YPABHCHHIA 1 https://m.edsoo.ru/alf8d141
97 PelieHre TpUrOHOMETPUYECKUX YPaBHEHUIN 1 https://m.edsoo.ru/65a0f2d0
98 PelieHre TpUrOHOMETPUYECKUX YPaBHEHUI 1 https://m.edsoo.ru/0d8a770d
99 PelieHre TpUrOHOMETPUYECKIX YPaBHEHUHN 1 https://m.edsoo.ru/cec28774
100  PemreHune TPUTOHOMETPUYECKHX YPaBHCHUMN 1 https://m.edsoo.ru/e6eec650
101 KonTponbnas padora: "Tpuronomerpuueckue 1
BBIPQKEHUS U TPUTOHOMETPUUECKHE YpaBHEHUS"
ITocne0BaTeNbHOCTH, CIIOCOOBI 3aTaHUS
102 IMOCIEN0BATENBHOCTEN. MEeTOoI MaTeEMaTHUECKOM 1 https://m.edsoo.ru/bh46a8228
HHTYKIIAA
MOHOTOHHBIE U OTPaHUYEHHEIE
103 nocienoBarenbHOCTH. McTopus ananuza 1
OECKOHEYHO MaJIbIX
104  Apudmerndeckasi mporpeccusi 1 https://m.edsoo.ru/d36669f8
105 @ T'eomerpuueckas mporpeccus 1




BeckoneuHo yObIBarolasi reOMeTpUIecKas

106 1 https://m.edsoo.ru/1cbf72b1
nporpeccus

107 CyMMa GeckoHEYHO YOBIBarome 1
reOMETPHUECKON IPOTPECCUU

108 JIuHEWHBIN U SKCIIOHEHIIMAILHBINA pocT. Huco e. 1 hitps://m.eds00.ru/538fc437
dopmyiia CI0KHBIX IPOLIEHTOB

109 JIuHEeWHBIN 1 SKCTIOHEHIIMAIbHBIA pocT. Hucro e. 1
DopmyJia CIOKHBIX TPOLICHTOB

110 Venious30BaHHe NPOrpeCcHi s perieHus 1 https://m.edsoo.ru/c2627eca
peanbHbIX 3a]1a4 IPUKJIAJHOrO XapakTepa

111 Kontponbnas pabdota: "[locinenoBarensHOCTH U 1
nporpeccuu’

112 HemnpepbiBHble DYHKIIMU U UX CBOMCTBA 1 https://m.edsoo.ru/403bfb0d
Touka pa3pbiBa. ACUMITOTHI IpadUKOB

113 . 1
byHKIUH

114 = CaoiicTBa pyHKIMI HEMIPEPHIBHBIX HA OTPE3KE 1

115  CaoiicTBa pyHKIMI HENPEPHIBHBIX HA OTPE3KE 1

116 = Meroa MHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB 1 https://m.edsoo.ru/6db0b423

117  Merox MHTEPBAJIOB ISl PEILICHNS] HEPABEHCTB 1 https://m.edsoo.ru/Oadbcelb

118 | Meron MHTEPBAJIOB JUIs PELLICHUS HEPABEHCTB 1

119 ~ IIpMMEHEHHE CBOHCTS HEMPEPLIBHEIX (yHKIIMH 1 https://m.edso0.ru/0731ad3d
IUISL peIIeHus 33124

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIUI 1
JUISL pelIeHus 3a1a4

121 | TIlepBas u BTOpasi NpOU3BOJHBIE PYHKIIUU 1 https://m.edsoo.ru/723dd608

1pp ~ OmPCACIICHHE, TEOMETpIMECKHif CMbIC 1 https://m.edso0.ru/6c8d36ff
MIPOU3BOIHOM

123 OHpeHeﬂeHHue > usuieckuit cmpicn 1 https://m.edsoo.ru/a413eca9
MTPOU3BOTHOM

124 = VpaBHeHHe KacaTeldbHOH K rpaduky QyHKIIUH 1

125 = VpaBHeHwme KacateiabHOH K rpaduky QyHKITUH 1




126  IIpou3BOAHBIC JIEMEHTAPHBIX (YHKIIMIA 1 https://m.edsoo.ru/c7550e5f
127  IIpou3BOAHBIC JIEMEHTAPHBIX (YHKIIMIA 1 https://m.edsoo.ru/14ab3cdb
198 [TpousBoaHast CyMMBI, MPOH3BE/ICHH, 1aCTHOTO 1 hitps://m.eds00.ru/c12a0552
Y KOMITO3UIIMH (QYHKIIUN
129 [TpousBoaHast CyMMBI, MPOU3BE/ICHHUS, JACTHOTO 1 httos://m.edso0.ru/d598£201
Y KOMIO3UIHH DYHKITUH
130 [TpousBoaHast CyMMBI, MPOH3BE/ICHH, 1aCTHOTO 1 hitps://m.edsoo.ru/1de34d4d
Y KOMITO3UIMH (QYHKIIUN
131 = KonrpompHas pabora: "[IponsBoanas” 1 1
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
132 M. n n 1
3HaHWil: "YpaBHEHHS
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI
133 o " 1
3HaHuii: "OyHKUMH
134 = HWroroBas KOHTpoOJIbHAS paboTa 1 1
135 = Hrorosas kKoHTposbHAS paboTa 1 1
136 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
11 KJIACC
Ne KomnyectBo yacos Jlata
W Tema ypoxka B K 0 . OneKTpoHHbIE IU(POBBIE
cero OHTPOJIbHEIE pPaKTHUYECKHE y4 OGPA3OBATENBHEIE PECYPCHI
paboThI paboThI
1 HpHMEHEHHE NPOHSBOAHON K HCCIEAIOBAHHIO 1 https://m.edsoo.ru/17af 2df9
(GYHKIIUH HA MOHOTOHHOCTE M SKCTPEMYMBI
5 HpI/IMerHI/Ie MIPOM3BOTHON K UCCIIETOBAHHIO 1 https://m.edsoo.ru/agca Sad4
(GyHKIII Ha MOHOTOHHOCTB M 9KCTPEMYMBI
3 [TpumMeHeHre TPOU3BOIHON K UCCIIETOBAHHIO 1 https://m.eds00.ru/Ob41 Ledd

(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI




[IpumeHneHne Mporu3BOJHON K UCCIIEI0BAHUIO

4 . https://m.edsoo.ru/caf9 bd2f
(yHKIHMI HAa MOHOTOHHOCTD U OKCTPEMYMBI

5 [IpuMeHeHne MPOU3BOTHOM K MCCIIETOBAHUIO
(GyHKIIUH Ha MOHOTOHHOCTB M 9KCTPEMYMBI

5 [TpuMmeHeHne TPOU3BOTHON K HCCIICIOBAHUIO
(yHKIHMI HAa MOHOTOHHOCTD U OKCTPEMYMBI

7 Haxoxxaenue HaI/I6OJ'II>I£ICFO Y HaUMEHBIIIETO httos://m.edsoo.ru/fac? 8f05
3HAYEHUS HEMPEPHIBHON (PYHKIIMU HA OTPE3Ke

8 Haxoxaenune HaI/I60JII)I£IeI‘O 1 HAMMEHBIIIETO httos://m.edsoo.ru/fb6a Sack
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke

9 Haxoxaenune HaI/I60JII)I£IeI‘O 1 HaMMEHBIIIETO https://m.edsoo.ru/cffch 7e5
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke

10 Haxoxaenue HaI/I6OJ'IBI{16FO Y HaUMEHBIIIETO https://m.eds00.ru/d946 9916
3HAYCHUS HEMPEPHIBHON (PYHKIIMK HA OTPE3KE

11 Haxoxaenune HaI/I60JII)I£IeI‘O 1 HaMMEHBIIIETO https:/m.edsoo.ru/ad15 000e
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke

12 Haxoxnenue HaH6oan£1ero 1 HaMMECHBIIIETO https://m.edsoo.ru/86ad cbid
3HAYCHUS HETPEPHIBHOM (PYHKIIMK HA OTPE3Ke
[TpumeneHnne npou3BOTHOM TSl HAXO0XKACHUS

13 HAMJIYYIIEeTO PeIIeHHs B TIPUKIIAIHBIX https://m.edsoo.ru/13205 d80
3a7a4ax
[IpumeHeHne MPOU3BOTHON IS HAXOXKIACHUS

14 HaWJIy4lIero PeMIeHNs B IPUKIIaHBIX
3aJa4ax
[TpumeHeHne MPOU3BOTHON ISl OTIPEICIICHUS

15 CKOpPOCTH U YCKOPEHHS MPOIIECCa, 3aJaHHOTO
dbopmynoit uiu rpadhukoM
[TpumeHeHne MPOU3BOTHON IS OTIPEISIICHUS

16 CKOPOCTH M YCKOPEHUS TpoIiecca, 3aJaHHOTO
¢bopmyoit i rpadukom

17 Kommnosurus dhyHkImit

18 Kommosurus ¢hyHkimit




19

Komnozunus GpyHKimit
I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

20 KOOPJIUHATHOMN TIOCKOCTH

21 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

29 KonrponsHas pabdora: "HccnenoBanue
(GYHKIHIA ¢ TOMOIIBIO TPOU3BOIHOMN "

03 llepoobpasuas, ocnosHoE CBOHCTBO https://m.edsoo.ru/d777 edf8
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEeHTapHBIX (YHKITUH. https://m.eds00.ru/30¢3 697b
[IpaBmiia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXA€HUS IEPBOOOPAZHBIX

26 Hnrerpan. ['eomerpireckuii embic https://m.edso0.ru/3912 72c9
UHTErpana

7 Boruncnenue OIpENeEHHOr0 MHTErpaa 1o hitps://m.edso0.ru/b9b2 25¢3
dbopmyne Hetotona-Jleitoauia

28 Brruncnenue OMPEIENEHHOr0 HHTErpasa 1o hitps://m.edso0.ru/b800 deb4
dhopmyne HeroTona-Jleitonuma

29 HpHMeHe? 1e MHTeTpala UK HaXOICHHA https://m.edsoo.ru/f5ee d075
iouaiel IIOCKUX GUryp

30 HpH}weHeHHe METCTDANA JUTH HAXONACHIA https://m.edsoo.ru/41da 431a
00BbEMOB reOMETPUYECKHX TET

31 [Tpumeps! pemeHnit quddepeHnraIbHbIX
YpaBHEHUI

32 [Ipumeps! pemenuii quddepeHnaIbHbIX
ypaBHEHUU
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 IIPOIIECCOB C MTOMOIIBIO AU(HEePSHIINATHLHBIX
ypaBHEHUH

34 KontponsHas pabdora: "[leppooOpaznas u

nHTerpan”




Tpuronomerpuueckue GyHKINHU, UX CBOICTBA

35 1 https://m.edsoo.ru/beeff 646
u rpaduKu
36 Tpuronomerpuueckue GyHKIHH, KX CBOMCTBA 1 https://m.edsoo.ru/d2e4 601b
u rpaduku
37 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA 1 hitps://m.eds00.ru/badd ag6d
U rpaduku
3g | PMIOHOMETPHNECKUE QYHKIWH, HX CBOHCTBA 1 https://m.edsoo.ru/24ab 3c53
U rpaduku
39 Tpuronomerpuieckne GyHKINHU, UX CBOICTBA 1
U rpaduku
OTb60p KOpHEH TPUTOHOMETPUICCKHIX
40 YpPaBHEHUH C IIOMOIIIBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX
41 YpaBHEHUH C MOMOIIIBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX
42 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHYECCKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX
43 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH
44 Perrenne TPUrOHOMETPHUECKUX HEPABEHCTB 1 https://m.edso0.ru/5272 b9al
45 Pemenne TpUroHOMETPUYECKIX HEPABEHCTB 1 https://m.edsoo.ru/0c83 7397
46 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB 1 https://m.edsoo.ru/e6el 901f
47 Perienue TpUrOHOMETPHUUECKUX HEPABEHCTB 1 https://m.edso0.ru/0f90 3c75
KonrtponsHas padora: "['paduku
48 TPUTOHOMETPUUECKUX (QYHKIIHH. 1
Tpuronomerpuueckre HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1 httos://m.edso0.ru/add6 See5
HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX 1 https://m.edsoo.ru/aas9 62el




HEpPABEHCTB
OCHOBHBIE METO/IbI PELICHHUS MOKAa3aTEIbHBIX

51 https://m.edso0.ru/4819 0472
HCpPaBCHCTB
52 OCHOBHEBIE MCTOJbI pCHICHUS ITOKAa3aTCIIbHBIX https://m.edsoo.ru/Zdbd 3859
HEPaBEHCTB
53 OCHOBIHbIC MCTO/IBI peIICHUA https://m.edsoo.ru/7ab8 d17e
JoTapu(PMUIECKUX HEPABEHCTB
54 OCHOBHbIC MCTO/IbI PeIIICHHUA https://m.edsoo.ru/81cc cfe9
Jorapu(MUIECKUX HEPABEHCTB
55 OCHOBHEBIE MCTO/bI PCIICHHA
JorapuMUIECKUX HEPABEHCTB
56 OCHOBHBIG METOAbI pGIHeHI/IFI
JoTapu(PMUIECKUX HEPABCHCTB
57 OCHOBHEBIE MCTO/bI PCIICHHA
HppalMOHAIbHBIX HEPABEHCTB
58 OCHOBHBIG METOAbI pGIHeHI/IFI
HppalluOHAJIbHBIX HCPABCHCTB
59 OCHOBHEBIE METObI PCHICHUS
HppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHI)IG METOAbI peHleHI/IH
HppalrOHAIbHBIX HEPABEHCTB
61 I'padnueckue metoabt pGHIeI;II/ISI
HPppalluOHAJIbHBIX YPABHCHUHN
62 I'paduueckue MeTo b1 peIHeI:II/ISI
ApPpPalMOHAILHBIX YPAaBHEHUU
63 I'padmueckue metoabt peH\I'eHI/ISI
IMOKa3aTCJIbHBIX YPABHCHUUN
64 I'paduueckue MeTOIbI peLIeHUs
IIOKA3aTCIbHBIX HepaBeHCT B
65 I'padnueckue MeToabl pemeHus

Jorapu(pMHUUECKUX YpaBHEHUN




66

I'padmyeckue MeToAbI perieHUs
JorapupMHUUECKUX HEPABEHCTB

67

68

69

70

71

I'paduueckue METOIBI pELICHUS
norapuMUIECKUX HEPABEHCTB

I'padmueckue MeToAbI pericHUs
MOKa3aTeIbHBIX U JIOTapU(OMUIECKUX
YpaBHEHUU

I'padmueckue MeToABI perieHUs
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
YpaBHEHUI

I'paduueckue METOIbI peLICHUS
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKUuX
HEPaBEHCTB

72

KonrtponbHas padora: "UppaiyoHanbHele,
MOKa3aTelbHbIE U JIoTapupMUUecKue
HepaBeHCTBa"

73

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUECKas (pOpMbI 3arucu
KOMILIEKCHOI'O YHCIIa

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUYECcKas (pOpMbI 3aIucu
KOMILIEKCHOT'O YHCiIa

75

76

77

Apudmerndeckre onepanuu ¢
KOMIIJICKCHBIMHA YU CJIaMU
Apudmerndeckre onepanuu ¢
KOMIIJICKCHBIMHA YU CJIaMU
N3o0pakeHne KOMIUJIEKCHBIX YnCel Ha
KOOPJIUHATHON TUIOCKOCTH

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCJI Ha




KOOPJAMHATHOM INIOCKOCTH
®opmyna Myaspa. KopHu n-o#i cTeneHu u3

79 1
KOMILJICKCHOT'O YHUCIIa
80 ®opmyna Myaspa. Kopuu n-oii crenenu u3 1
KOMIIJICKCHOTO YHUCIIa
[TpuMeHEeHHEe KOMIUIEKCHBIX YHCEI JUIS
81 penieHust GU3NIECKUX U T€OMETPHUCCKUX 1
3amaq
82 KonTpomnbHas padbora: "KomrekcHbie gucia' 1
83 HarypasnbHble U 11esbIe Yrcia 1 https://m.edsoo.ru/3cee 1327
84 HarypasbHble U 11eJ1bIe Yrcia 1 https://m.edsoo.ru/a35a 131d
85 [IpuMeHeHHE TPU3HAKOB JICTUMOCTH IEJIBIX 1 httos://m.edso0.ru/ef10 c4f9
qucen
86 [TpuMeHEeHHE TPU3HAKOB JACTUMOCTH IIEITBIX 1
quce
87 [IpuMeHeHHE TPU3HAKOB JACTUMOCTH IEJIBIX 1 httos://m.edsoo.ru/3cee 1327
gucen: HOJl m HOK
88 [TpuMeHeHHE TPU3HAKOB JICITUMOCTH TIEITBIX 1 https://m.edsoo.ru/a35a 131d
yucen: HOJl u HOK
89 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH IIEITBIX 1 httos://m.edso0.ru/ef10 c4f9
YHCell: OCTaTKU MO0 MOAYITIO
90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
YHCeIl: OCTATKH 110 MOIYITIO
[TpuMeHeHHE TPU3HAKOB JCTUMOCTH IIEITBIX
91 yucen: anroput™ EBknnaa 11 penieHus 1
3aJ1a4 B IIEJIBIX YHCIaxX
92 KonTposbHas padota: "Teopus 1enbix qucen" 1
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
93 PaBHOCUIIbHBIE CHCTEMBI U CHCTEMBbI- 1
CIICJICTBUS
94 Cucrema ¥ COBOKYIIHOCTh YPaBHEHHI. 1




PaBHOCHUIbHEIE CHCTEMBI M CHCTEMBI-
CICACTBUA

OcCHOBHBIE MCTOJbI pCHICHUSA CUCTEM U

% COBOKYITHOCTEH pallMOHAJIbHBIX YPABHCHUI

96 OcHOBHBIE METO/IbI PELLICHNs CHCTEM 1 }
COBOKYITHOCTEH UPPAIlMOHATILHBIX YPaBHEHHI

97 OcHoBHbIE METO/Ibl PELCHNs CUCTEM H
COBOKYITHOCTEH IMOKa3aTeNbHBIX YPaBHEHHHA

98 OcHOBHBIE METO/Ibl PELICHNS CHCTEM H
COBOKYITHOCTEH MOKa3aTEeNbHBIX YpaBHEHUN
OCHOBHBIE METOJIbI PELICHHSI CUCTEM U

99 COBOKYITHOCTEH JIorapu(PMUUECKUX

YpaBHEHUU

OCHOBHBIE METOBI PEUICHUS CUCTEM U
100 = coBokymHOCTE#H JTOrapuPMUIECKUX
YpaBHEHUU

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTEeMaTHUYECKUX 3a7ad U 3a7ad 13

101 = pasnuuHBIX OOJacTel HAYKU M peaTbHON
KU3HU, UTHTEPIPETALUS OJTYyYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne CUCTEM K pEIIEHUI0
MaTeMaTHYeCKUX 3a/]1a4d U 3a/1a4 U3

102 = pasznuuHBIX 0OJacTel HAYKU M peaTbHON
KHU3HHU, UHTEPIPETaLns MOTYYEHHBIX
pe3yIbTaTOB

[TpuMeHeHre HEPABEHCTB K PEIICHHUTO
MaTeMaTU4eCKuX 33/1a4 U 3a/1a4 U3

103 = pasnuuHBIX 00JacTel HAYKU M peaTbHOMN
’KM3HU, THTEPIIPETAIHS TOTYISHHBIX
pe3yIbTaTOB

104 = KoutponbHas padora: "Cucremsl




pallnOHAJIBHBIX, UPpPAlMOHATIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHHH"

105 @ PammoHanbHBIE YpaBHEHUS C TapaMeTpamMu 1
106 = PammoHanmbHBIC HEPABEHCTBA C ApaMETPaAMHU 1
107 = PanmoHanbHBIE CUCTEMBI C TApaMETPaMHU 1
108 WppanmoHansHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu
109 = HppaumoHajgbHBIE CHCTEMBI C TapaMeTpaMH 1
110 [Toka3zaTenbpHbIE ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu
111  Tloka3zaTenbHbIC CUCTEMBI C TapaMeTPaMHU 1
112 Jlorapugmuyeckue ypaBHEHHS, HEPaBEHCTBA 1
C mapaMeTpamMu
113 | Jlorapudmudeckune CHCTEMBI C TapaMeTpaMu 1
114 Tpuronomerpuveckne ypaBHEHUS C 1
napameTpamu
115 TpuronomeTpuueckre HEpaBeHCTBA C 1
napameTpamu
116 TpuroHomeTpudeckue CUCTEMBI C 1
napamMeTpamu
[TocTpoenue u uccnenoBaHue
117 ~ MAaTCeMATHYECKHX Mojieneit pealbHbIX 1
CUTYyalui C MTOMOIIBIO YPaBHEHHIA C
napameTpamu
ITocTpoenue u uccie0BaHue
11g =~ MaTeMaTHYecKuX MOJIeNel peabHBIX } 1
CUTYyallUi C TOMOIIIBIO CUCTEM YPaBHEHUH C
napaMeTpamu
[TocTpoenue u uccnenoBaHue
119 MaTeMaTUYeCKUX MOJIENEH peaabHbIX 1

CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C




napameTpamu
KonrponsHas pabdora: "3anauu ¢

120 "
napameTpamu

121 H(;BTOP e}'{;;;o6g6min He, CHCTCMaTHIalHA https://m.edso0.ru/0312 cf8c
3HaHUI: BHEHHS

122 HOBTOP e,},I;,Ie’ 06261“?,}1 ue, cucTeMatisali https://m.edsoo.ru/247d 2fe7
3HaHuil: "YpaBHEeHUS

123 HOBTOP e,I,{ ue, 0bodmenne, cHcTeMaTHsauA " https://m.edsoo.ru/e8b8 7729
3Hanuil: "YpaBHeHus. CHCTEMbI ypaBHEHHHA

124 H(;BTOP ef,{gzi);)(;f:le:fl ¢, crcTeMatisatis https://m.edsoo0.ru/a860 14el
3HAHUI: BEHCTB

125 1}{2?;5 e?g;g}fgfﬁg? €, CHCTeMaTH3allA https://m.edso0.ru/1930 4aba
3 :

196 IToBTOpenue, 00o01IeHNE, CUCTEMATH3ALIHS
3HaHuii: "HepaBencrna"

197 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpeHnue, 060061IeHNE, cCCTeMaTH3aIlUs
3HaHui: "[Ipon3Boanas u e€ npumeHeHue"

129 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3aUs
3HaHui: "[Ipon3Boanas u e€ npumeHeHue"

130 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3aus
3HaHui: "MHTErpan u ero npumMeHeHue"

131 HOBTOP e,},Iche’ 06061,],ICHH6’ crcTeMaTH3atit https://m.edso0.ru/3330 f7ef
3HaHWi: "OyHKIIH

132 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT
3HaHui: "OyHkun"

133 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs
3HaHuil: "OyHKUn"

134 = HroroBas KOHTpOJIbHAS paboTa

135 | HroroBas KOHTpoOJIbHAs paboTa




136

[ToBTOpeHmE, 06001IeHNE, CUCTEMATH3AIUS
3HAHUH

https://m.edsoo.ru/cead 345e

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOU

OBPA30OBATEJIbHOH ITPOI'PAMMBI

10 KJIIACC
Kon IIpoBepsiemble IpeMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOMN
IIPOBEPSEMOTO 00pa30oBaTeIbHONW IPOrpaMMBbl CPEeTHETr0 001Iero 00pa3oBaHus
pe3yJibrara
1 Yucna u BBIYHUCIECHUS
11 OnepupoBaTb NOHATUSIMM: PALMOHAIBHOE U JIEUCTBUTENBHOE YUCIIO,
OOBIKHOBEHHAsI U I€CATHUYHAs! 1pOOb, IPOLICHTHI
1.2 BommonuaTe  apudmerHyeckue — omepanMd ¢ palMOHATBHBIMH U
JIeMCTBUTEIILHBIMU YHCIIaAMU
1.3 BoinonHATe npubnnkEHHbIE BBIYMCICHUS, UCTIOIb3YsI IpaBUiIa OKPYIJICHUS,
JieN1aTh IPUKKUJIKY U OLICHKY pe3yJibTaTa BEIYUCIECHUH
1.4 OnepupoBaTh NOHATHUSMHU: CTENEHb C LIEJbIM IOKa3aTelieM, CTaHAapTHas
dopma 3amucu JEHCTBUTENILHOTO 4YMCIA, KOPEHb HATYpajIbHOM CTENEHH;
UCTIOJIB30BaTh MOIXOAAUIYI0 (HOpMY 3amHCH JEHCTBUTEIBHBIX YHCEN JUIS
pelLIeHNs] MPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
1.5 OnepupoBaTh HOHATHUAMM: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO yIJa;
UCMOJNb30BaTh  3allUCh  INPOU3BOJBHOIO  yrjia  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKHE (DYHKIHH
2 YpaBHEHMs U HEpaBEHCTBA
2.1 OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO, LEJOE,
paloHaIbHOE, UppalMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE
2.2 BoinonHsATe nmpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXEHHUH M pemiarhb
TPUTOHOMETPUYECKHUE YPABHEHUS
2.3 BoinonHATe mpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX U HMPpPaLMOHAIBHBIX
BBID@KEHUII W peliaTh OCHOBHBIE THIIBI II€NbIX, PALUOHAIBHBIX H
VPPallMOHATILHBIX YPaBHEHUI U HEPABEHCTB
2.4 [TpyuMeHATh ypaBHEHHS U HEPABEHCTBA JUIsl pELICHUS] MAaTEMaTUYECKUX 3a/1a4
W 3aJ1a4 U3 pa3IMuHbIX 001acTell HAYKH U peasibHOM KHU3HU
2.5 MogenupoBaTh pealbHble CHUTyallMd Ha fA3bIKE airedphl, COCTaBIAThH
BBIpQXXECHUS, YPaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHUIO 3aJlauyM, HCCIIE0BaTh
OCTPOEHHbIE MOJIENIM C UCIIOJIB30BAHUEM allapara ajareopsl
3 ODYHKIHH U TpaduKh
3.1 OnepupoBaTh NOHATUSIMU: (QYHKIUS, CIIOCOOBI 3aaHus QYHKIUHU, 00JIacTh
OTIpeIeNIeHUs] U MHOXKECTBO 3HaueHUH PyHKIMH, rpaduK QyHKIIMH, B3aUMHO
oOpaTHble GYHKIINH
3.2 OnepupoBaTh TMOHATUAMHU: UYETHOCTh M HEYETHOCTh (DYHKIMM, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku QyHKIMHN U1 pellieHus ypaBHEHUN
3.4 Crtpouth U yuTaTh rpaQuKu JMHEHHON (YHKIMH, KBaAPAaTUYHON (QYHKIUH,
CTEeTIeHHON (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
3.5 Ucnonp3oBarh Tpadukn (QYHKIUH [ MCCIENOBAHUS TPOIECCOB M
3aBHCUMOCTEH TNpH peIIeHUuH 3a4ad W3 JPYTUX YYEeOHBIX MPEIMETOB M
peabHOM JKU3HHU, BBIPAXaTh (JOpMYJIaMU 3aBUCUMOCTH MEX1y BEJITMUYNHAMHU
4 Hayayia MaTemaTHueckoro anaamsa
4.1 OnepupoBaTh MOHATUSAMH: IIOCIEAOBAaTEIbHOCTh, apudmMernyeckas u

TeOMETPHYECKAs IIPOTPECCHH




4.2 OnepupoBaTh TMOHATHUAMH: OCECKOHEYHO YyOBIBAIOIIAass TE€OMETpUUYECKas
nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3a/1aBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIOCO0aMU
4.4 Hcnonb30BaTh CBOMCTBA MOCIEN0BATEIBHOCTEN U MIPOTPECCUI I PELIEHUS
peasibHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
3) MHOXeCTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSMHU: MHOXKECTBO, ONEpaIH HAJl MHOXKECTBAMU
5.2 Hcnonb30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM  ammapar s ONMCaHus
pealibHBIX MPOLIECCOB U SIBICHUMN, IPU PEIICHUU 3aJa4 U3 JAPYTruX y4eOHBIX
IPEIMETOB
5.3 OrnepupoBaTh MOHSTHSIMH: ONpeICIICHUE, Teopema, CIIEACTBUE,
JTI0Ka3aTeNIbCTBO
11 KIIACC
Kon [TpoBepsiembie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MPOrpaMMBbl CPEHETr0 00111er0 00pa3oBaHUs
pe3ynbTara
1 Yucna v BIYKCICHUS
1.1 OnepupoBaTh MNOHATUSAMHU: HATYpalbHOE, IEJI0€ YHUCIO; HCIOIb30BaTh
IPU3HAKU JIEIMMOCTH LEJIBIX 4YHCEJN, pa3joKEHHE 4KClIa Ha IMPOCThIE
MHO>KUTENH JUIsl PEIICHUs 337124
1.2 OnepupoBaTh NOHATHEM: CTEIIEHb C PAllMOHAJIBLHBIM [TOKA3aTEIEM
1.3 OnepupoBaTh MOHATUAMU: JOrapu(M YHUCIA, JECATHYHBIE U HaTypalbHbIE
Jorapu@msl
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 [TpumeHsTh cBOMcTBa CTemeHU sl TMpeoOpa3oBaHMs  BBIPAKEHUH,
ONEepUpPOBaTh TMOHATUSAMU: II0Ka3aTeIbHOE YypaBHEHHWE U HEPAaBEHCTBO;
pelaTb OCHOBHBIE THUIIbI TOKA3aTEJIbHBIX YPABHEHHH U HEPABEHCTB
2.2 BoinonHsATe mpeoOpa3oBaHUs  BBIPAKEHUN, COJEp)KAIMX JIOTapU(MBbL;
ONEpUPOBATH IMOHATUSAMH: JIOrapU(PMHUUECKOE ypaBHEHHE M HEPaBEHCTBO;
pemaTh OCHOBHBIE TUIIBI JIOTApU(PMUUECKUX YpaBHEHUI U HEPaBEHCTB
2.3 HaxonuTh pemeHust npocTeHInX TPUrOHOMETPUYECKUX HEPAaBEHCTB
2.4 OnepupoBaTh NOHATHSAMU: CHCTEMA JIMHEWHBIX YPAaBHEHHM M €€ pelIeHue;
UCIOJIb30BaTh CHUCTEMY JIMHEWHBIX YPaBHEHUI JUISl pelleHHs] MPaKTHUYEeCKUX
3aj1a4
2.5 HaxoauTh penienust npocTeHIIMX CUCTEM M COBOKYITHOCTEN palMOHAIBHBIX
ypaBHEHU U HEPABEHCTB
2.6 MogenupoBaTh peajbHblE CHTyallUd Ha S3bIKE alnreOpbl, COCTaBIATh
BBIpQXXECHUS, YpPaBHEHUs, HEPABEHCTBA W CHCTEMbI IO YCJIOBHMIO 3aJayH,
HCCIIEIOBATh MOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM amapara are0pbl
3 OyHKIMYN 1 TpaduKu
3.1 OnepupoBaTb MOHATUSAMHU: [EpHOAUYECKass  (QYHKIHSA, HTPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMHM, TOYKH HKCTpeMyMa (GYHKLIWHU, HauOojbliee U
HauMeEHbIlIee 3Ha4YeHHs] (PYHKUIHMM Ha MPOMEXKYTKE; HCIOIb30BaTh WX JUIS
uccieoBaHus (QYHKIMH, 33JaHHOM IrpaduKOM
3.2 OnepupoBaTh MOHATUAMH: TpadUKH TMOKA3ATEIBHOU, JIOTapU(PMUIECKON H
TPUTOHOMETPUUYECKUX (PYHKIMI;, u300pakaTb HMX Ha KOOPAWHATHOMN
IJIOCKOCTH M UCTIOJIb30BATh JJIs PEIICHUS] ypaBHEHHUI U HEPABEHCTB
3.3 N3006pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH IpaMKU JHUHEHHBIX YpaBHEHUH




M MCITIOJIb30BaTh UX IJIA PCIICHHA CUCTCMBI JIMHEHHBIX ypaBHCHHI;'I

3.4 Ucnonp3oBare rpaduku QYHKIUH 11 KUCCIEAOBAaHUS MPOIECCOB U

3aBHCHUMOCTEN U3 JAPYIrux yLI€6HI>IX JUCHUITIINH

Hauasna matemaTnueckoro aHaiunsa

4.1 OnepupoBaTh MOHATHSAMU: HeNpepbiBHAS (YHKIUS, TPOU3BOAHASA (YHKIUY;

UCIIOJIb30BAaTh TCOMETPUUYECKUN W (DU3HYUECKUN CMBICT TPOWU3BOTHOM IS
peuieHus 3a1a4

4.2 Haxomute  mpou3BOAHBIE — BJIEMEHTApPHBIX  (YHKUWH,  BBIYUCIATH

MIPOU3BOJIHBIE CYMMBI, IPOU3BECHHS], YACTHOTO (DYHKITUI

4.3 Hcnonp3oBarh  MPOM3BOAHYIO AN HCCIEAOBaHHWS  (YHKUMH  Ha

MOHOTOHHOCTh M JKCTPEMYMBI, NPHUMEHSATh PE3YJIbTAaThl HCCICIOBAHUS K
MIOCTPOCHHUIO TpapuKOB

4.4 Hcnonp30Bare NPOM3BOAHYIO Ul HAXOXKJICHUS HAWJIydlIEro PpELICHHs B

IMPUKIIAAHBIX, B TOM YHCJIC COONUAIIbHO-OKOHOMNWYCCKUX, 3a/ladax

4.5 OnepupoBarb MNOHATHSMM: [EPBOOOpa3Hass W  MHTErpaj; I[OHUMATh

reoMeTpuuecKuil U GU3NYECKUI CMBICT UHTErpaia

4.6 Haxonute mepBooOpa3Hble 3J€MEHTApHBIX (YHKIUH, BBIYUCIATH MHTETPAI

no popmyne Herotona — Jleitbuuna

4.7 Pemwate npukiiagHeie 3aa4y, B TOM YHUCIIE COLUAIbHO-D)KOHOMHYECKOTO U

q)HSquCKOFO XapaKTepa, CpCACTBAMH MATCMATHYCCKOI'O aHaJI3a

INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kog ITpoBepsieMBlii 2IEMEHT COJIEp/KaHus
1 Yucna v BBIYUCIICHUS

1.1 | PauuonanbHble uyucina. OOBIKHOBEHHbIE W JIECATHYHBIE JApOOH, IPOLEHTHI,
OecKOHEUHbIE Nepruoudeckue Apodu. ApupMeTndeckre onepanum ¢ paioHaIbHbIMU
qucaaMy, IpeoOpa3oBaHusl YMCIOBBIX BbIpaxkeHuH. [Ipumenenue apo6eil 1 npoueHToB
JUISL pEIIEHUs MPUKJIAHBIX 3a]1a4 U3 PA3JIMYHBIX OTPaciieil 3HAHUW U PEaJbHOW KU3HU

1.2 | [eiictBuTenbHble yncia. PanmonanbHble U UppalMoHaIbHbIe uncia. ApupmeTnyeckue
onepanuu C JACUCTBUTENbHBIMU YHciaaMu. [IpuOnuxkE€HHbIE BBIYMCIEHUS, paBHUIIa
OKpYTJIEHUS], IPUKUJIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN

1.3 | Crenens c nensiM nokaszareneMm. CtannapTHas ¢popma 3arucH IeHCTBUTENBHOTO YHCTa.
Hcnonb3oBanue nmoaxonsmied (GopMbl 3alIUCH JI€HCTBUTENBHBIX YHCEN JJI PelieHus
ITPAKTUYECKMX 3a7ja4 U IPEJCTABJICHUS JAHHBIX

1.4 | Apudmernueckuil KOpeHb HATypajibHOHN crTeneHu. JleHcTBUS C apuPMeTHUeCKUMU
KOPHSIMHM HAaTypaJIbHON CTENEHH

15 CuHyCc, KOCMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOI0 apryMeHTa

2 YpaBHEHUsI U HEPABEHCTBA

2.1 ToxaecTBa U TOXKAESCTBEHHBIE MPeoOpa3oBaHUs

2.2 [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopmyIbI

2.3 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meron
HUHTEPBAJIOB

2.4 | Pemenue nensix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB

2.5 | Pemenue uppanroHaJbHbIX YPaBHEHUN U HEPABEHCTB

2.6 | PemeHue TpUrOHOMETPUYECKUX YPaBHEHHH

2.7 | IlpumeHeHUE ypaBHEHUI M HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3aJa4 U 3a/1a4 U3




pa3IMUYHBIX 00J1IacTel HAYKW U PEATbHON KU3HH

3 OyHKIMH U TpaQUKH
3.1 OyHKIUA, crnocoObl 3amaHus (GyHkiuu. [paduk ¢yHknuu. B3zaumHo oOpaTHBIE
byHKIIUHN
3.2 OO6mactp ompeaeneHuss W MHOXECTBO 3HadeHuM ¢GyHkumu. Hymu dyHKIMM.
[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIUU
3.3 | CrenenHas (yHKIUS C HATypaJIbHBIM U IeNbIM MoKa3areneM. EE cBoiicTBa u rpaduk.
CBoiicTBa U rpaduK KOpHS N-0if CTENeHn
3.4 | TpuroHoMmerpuueckas OKPYXHOCTb, OIpEAeNIeHue TPUTOHOMETPUYECKUX (PyHKUIUN
YHCIIOBOTO apTyMEHTa
4 Hauana maremaTn4eckoro aHanmsa
4.1 | TlocnemoBaTenbHOCTH, CHOCOOBI 3aJaHUs IOCJEI0BaTeNbHOCTEH. MOHOTOHHBIE
I10CJIEI0BATEIbHOCTH
4.2 | Apudmernyeckass u TreomeTrpuyeckas mporpeccud. beckoHeuyHo —yObIBaromias
reomerpuueckass mporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH TeOMETPHUUECKOM
nporpeccuu. dopmyna CIOXKHBIX MPOLEHTOB. lcmoib30BaHME MPOTPECcCUu s
peleHusI peaJbHbIX 3324 NIPUKIIAJHOTO XapaKTepa
5 MHo>xecTBa 1 JIOTUKa
5.1 MHoxecTBO, omepauun Haa MHOXecTBamu. [uarpammbl Oiinepa — Benna.
[IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapaTta JUisli ONUCAHHsS peabHbBIX
MIPOIIECCOB M SIBJICHUH, P PEIICHUH 3324 U3 IPYTHX YUEOHBIX MTPEIMETOB
5.2 | Ormpenenenue, Teopema, CIeICTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsiemMblii 2JIEMEHT COlepKaHUS
1 Yucna u BBIYMCICHUS
1.1 HarypanbHsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCell
1.2 CreneHb ¢ palloHaJIbHBIM NOKa3areneM. CBOMCTBA CTENEHH
1.3 Jlorapudm uncna. JlecaTHUHbIE U HATYpAJIbHBIC JIOTAPH(PMBI
2 YpaBHEHMsI 1 HEpaBEHCTBA
2.1 ITpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTapU(OMBI
2.2 [TpeoOpa3oBaHue BRIpKESHHI, COACPIKAIINX CTENCHH C PAIlMOHAIEHBIM TIOKa3aTeleM
2.3 [TpumMepbl TPUTOHOMETPHUUECKUX HEPABEHCTB
2.4 IToka3zaTenpHBIC YpaBHEHUS M HEPABEHCTBA
2.5 Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA
2.6 CucreMbl TMHEWHBIX YpaBHEHUH. Pelllenne mpuKIIaIHbIX 3a7a4 C MOMOIIbIO CHCTEMBI
JIMHEWHBIX YPABHEHUN
2.7 CHUCTEeMBI U COBOKYITHOCTH PAIMOHATBHBIX YPABHEHUH W HEPABEHCTB
2.8 [TpumMeHeHne ypaBHEHU, CHCTEM M HEPAaBEHCTB K PEIICHUIO MaTeMaTHUECKUX 3a1a4
W 337124 U3 pa3IMYHbIX 00J1acTe HAYKHU U peaJIbHOM KHU3HH
3 OyHKIMH U TpaduKH
3.1 Oynkius. [lepuoanueckne ¢yHkiuu. IIpomMexyTku MOHOTOHHOCTH —(DYHKITUH.
MakcuMymMbl U MUHUMYMBl (QyHKIUM. HauGomnpiee W HauMeHbIIee 3HAUCHUE
(GYHKIMN Ha TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIINU, UX CBOMCTBA U TpadUKH
3.3 IToka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKu
3.4 Hcnons3zoBanne rpadkoB PyHKITUHN TSI pEIICHUS] YPABHCHUH M JIMHEWHBIX CHCTEM
3.5 Hcnonws3zoBanne rpadukoB GyHKIUNA 711 KCCIISTOBAHMS IPOLIECCOB U 3aBUCUMOCTEH,




KOTOpbI€ BO3HUKAIOT MpPH PEIIEHUWU 33Jad M3 JPYTHX Y4YEOHBIX NPEIMETOB U
peanbHON KU3HU

4 Hayana maTeMaTn4yeckoro aHaiausa

4.1 HenpepoiBable QyHKIIMU. METOA HHTEPBAIOB JJIsl pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pynakuuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT IIPOU3BOHON

4.3 [IpousBoaHbie 3neMeHTapHBIX (GyHKUUH. DOpMynabl HaXOXKIEHHUS MPOU3BOJHOMN
CYMMBI, IPOU3BEIEHHS] U YaCTHOTO (PYHKLIUHI

4.4 [IpuMeHeHre TPOM3BOMHOW K UCCIEAOBAaHUIO (YHKIM HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxaeHne HauOOoJbIIero M HaMMEHbIIEro 3HauyeHus (yHKUHMU Ha
OTpE3Ke

4.5 [IpumeHeHne NpoOU3BOIHON JUIsl HAXOXKACHUSI HAWIYUILIEro PEelIeHUs] B MPUKIIATHBIX
3ajjavax, JUid ONpEAENCHUs CKOPOCTH IIpoliecca, 3aJaHHOro (opMyiaoid uiH
rpaduxkom

4.6 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX

4.7 WuTerpan, ero reoMeTpuyeckiii 1 GU3NIECKUN CMBICI. Bhruncienne uHTerpaia mo

¢dbopmyne Hetotona — JleitOnuna

ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O

Kon
MIPOBEPSEMOTO
TpebOBaHUS

OBILIEI'O OBPA3OBAHUA

[TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI CPETHETO O0IIETO 00pa30BaHUs

Bnanenne MeromaMM J10Ka3aTeNbCTB, AJITOPUTMaMHU DPELIEHUS 3alad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH IOHATUSMHU: OIpENEICHHE,
aKcuoma, TEOpeMa, CJEICTBHE, CBOMCTBO, IPHU3HAK, [JOKAa3aTENbCTBO,
paBHOCUJIbHBIE (DOPMYIHPOBKU; NMPUMEHATh MX; YMEHHE (POPMYIHPOBATH
0o0paTHOE W TPOTUBOIOJIOKHOE YTBEP)KICHHE, MPUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIMOJNb30BaTh METOJ MAaTeMaTH4YEeCKOW HHIYKIIHH;
IIPOBOAMTH JOKA3aTEJIbHBIE PACCYXKACHUS IIPU PEIIECHUU 3a]ad, OLIEHUBATh
JIOTUYECKYI0  MpPaBWIBHOCTh  PACCYXJCHMH; yMEHHME OIepupoOBaTh
MOHATUSMM: MHOXKECTBO, IOJAMHOXECTBO, OINEpallMM HaJ MHOXECTBaMU;
YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jijisl OUCaHus
pEAIbHBIX NPOLIECCOB U SIBJICHUN U NPU PEILIEHUU 3a]a4, B TOM YUCIE U3
JIpYruX Y4eOHBIX MPEIMETOB; YMEHHE ONEepUpOBaTh MOHATHAMH: rpad,
CBSI3HBIA rpad, nepeBo, HMKI, rpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTh U
ONMMCHIBAaTh Tpadbl pa3IMYHBIMU CHOCOOAMM; HCIOIb30BaTh Tpadbl NpU
pEILIeHNN 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATypalbHOE YHCIO, IIEJI0€ YHCIO,
CTETIeHb C IENBIM TTOKa3aTeJeM, KOpEeHb HaTypallbHOW CTETeHH, CTETICHb C
palMoHAJIBLHBIM TIOKa3aTeleM, CTENEHb C JCHCTBUTEIbHBIM IOKa3aTeseM,
JorapupM dHCIa, CHHYC, KOCHHYC M TAaHT€HC IPOU3BOJBHOTO YHCIA,
OCTaTOK MO MOJYJIO, pPalMOHAIBHOE YHCJIO, HUPPANUOHAIBHOE YHCIIO,
MHO)KECTBA HATYPaIbHBIX, MENbIX, pPAUOHAIBHBIX, JACHCTBUTEIBHBIX
YHCeN; YMEHUE UCIOJIb30BATh MPU3HAKU JEIUMOCTH, HAMMEHBIINN OO
JeTUTeNh W HauMeHbIee o0Iee KpaTHoe, anroput™m EBknmma npum
pelIeHNH 3ajay; 3HAKOMCTBO C Pa3IMYHBIMHU MMO3UIIMOHHBIMU CHCTEMaMHU
CUHMCIICHNS; YMEHHE BBIOIHATH BHIYMCICHHE 3HAYCHUH U TpeoOpa3oBaHus
BBIPQKEHUI CO CTeneHsMH M JiorapudmMamu, MpeoOpazoBaHHs APOOHO-




paloHaJIbHBIX  BBIPQKEHWH;  yMEHUE  ONEepUPOBaTh  MOHATHSIMHU:
MOCJIEIOBATENbHOCTD, apuMeTHyecKkass Mporpeccus, TIeoMeTpudecKas
nporpeccusi, OeCKOHEUHO YyObIBarollass TeoMeTpUuYecKas MpOTrpEecCHs;
YMEHME 3a7aBaTh IIOCJEAOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIbIO
PEKYpPPEHTHBIX (OPMYII; YMEHUE ONEPUPOBATHh MOHITUSIMU: KOMIUIEKCHOE
YHUCJI0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIa, MOIYJb W apryMEHT
KOMIUIEKCHOTO ~ 4Hcla, ¢opMa  3alUCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpPUYECKass U anredOpaumdeckas); YMeETb
MPOU3BOJIUTH apU(PMETHUYECKHE ICHCTBHS C KOMIUIEKCHBIMU UHCIaMH;
IIPUBOJUTH MPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX YHUCEIl; ONEPUPOBATh
MOHATUSIMU:  MaTpuua 2x2  u  3%3,  onpeaelutesb  MaTpUIbI,
FE€OMETPUYECKUN CMBICIT ONIPEAEIUTENS

YMeHue onepupoBaTh NOHATHSAMU: palUOHAIbHBIC, WPPALMOHAJIBHBIE,
IIOKa3aTesabHbIC, CTENEHHbIE, JOrapupMHUUECKUe, TPUTOHOMETPHUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBbI; YMEHHE OIIEPUPOBATh IOHIATUSAMMU:
TOKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YpPaBHEHMM W HEPABEHCTB, PABHOCHUIBHOCTb YPAaBHEHUH,
HEPABEHCTB M CHUCTEM; YyMEHHE pellaThb YpPAaBHEHMs, HEPAaBEHCTBA U
CUCTEMBl C TIIOMOLIBIO PpA3NIMYHBIX NPUEMOB; pellaTb YpPABHEHUS,
HEPABEHCTBA M CHUCTEMBl C IapaMETPOM; IPUMEHATb YypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI Ul PEUICHUS MAaTEMaTUYECKHMX 3a7ad U 3anad
U3 PA3JIMYHBIX 00JIaCTel HAYKU M peaibHON KU3HU

YMeHue onepupoBaTh MOHATHAMHU: (DYHKIUS, UYETHOCTh (YHKILHUH,
NEePUOANYHOCTh (PYHKLIMU, OrPaHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTH
GbyHKINH, SKCTpeMyM (YHKIMH, HauOoJjblllee W HaUMEHbIee 3HAYCHMS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIUS, aCUMIITOTHI Ipaduka
¢byHKLIMHU, TIepBas U BTOpas MPOU3BOAHAS (PYHKLUH, T€OMETPUUYECKHHA U
¢u3znyeckuil CMbICT TNPOU3BOAHOM, IEepBOOOpa3Has, OMNPEECIIEHHBIH
MHTETpajl; yMEHHE HaXOJIUTh AaCUMINTOTHI Tpaduka (QyHKIHM; yMEHHE
BBIUHCIIATH IPOU3BOHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIUU
GyHKLIMH, HAaXOAMTh YpaBHEHUE KacaTeJbHOM K Trpaduky (yHKIMH;
YMEHHME HaXOJAWUThb IPOU3BOJHBIE DJIEMEHTApHBIX (QYHKUIHN; yMEHUe
UCMOJIb30BaTh MPOU3BOJIHYIO JJIsl HUCCIeloBaHMUs (YHKUUN, HaXOIUTh
HauOoOJbIINEe M HAUMEHbIIME 3HaueHus (QYHKIUH; CTPOUTh TIpaduku
MHOTOYJIEHOB C HCIOJB30BaHUEM allllapara MaTeMaTU4YeCKOro aHallu3a;
MPUMEHSTh TPOU3BOJHYIO JJISi HAXOXKJIEHHUS HAWIydlIero peuieHus B
NPUKIAJHBIX, B TOM YHCIIE€ COIMAJIbHO-DKOHOMMUYECKHX M (DU3NYECKUX
3aJa4ax; HaXOJUTh IUIOMAaU U OOBEMBI (QUIYp C MOMOIIBIO MHTErpasa;
IPUBOJUTh HNPUMEPHl MAaTEMaTUYECKOTO MOJEIUPOBAHMUS C IIOMOIIBIO
nudepeHIATbHBIX YpaBHEHUM

YMeHue onepupoBaTh MOHATHAMU: TpaduK (YHKINHU, oOpaTHas GyHKLUS,
KOMIO3UIMS (QYHKIUI, JTuHeiHas GYHKIUSA, KBaJgpaTUdHas QYHKIIMS,
paunoHanbHass (YHKIMSA, CTENeHHass (YHKIHUS, TPUTOHOMETPUUECKHE
byHKIIMH, OOpaTHBIE TPUTOHOMETpPHYECKHE (PYHKIIMW, TOKa3aTeabHas M
jgorapupmuueckas (QyHKIUH, yMEHHE CTPOUTh TpadUKU H3YYEHHBIX
(GYHKIMHA, BBITOIHATE NTpeoOpa3oBanus TpaduKoB (HYHKIHH, UCTIOIBb30BaTh
rpaduKy Ui U3y4eHHS MPOIECCOB M 3aBUCHUMOCTEH, IIPU PELICHUH 33734
U3 JIpYTUX y4eOHBIX NMPEIMETOB M 3a7ay U3 PeanbHOMN XKHU3HH; BBIPAKaTh
dopMynaMu 3aBUCHMOCTH MEXIy BEIMYMHAMU; HCIIOJIB30BaTh CBOMCTBA U
rpa¢pukn (QYHKIMHA Ui pelleHHs YpaBHEHUH, HEPABEHCTB M 3ajad C




napaMmeTrpamMu; u300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pELIEHNUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33/Jayd pas3HbIX THUIIOB (B TOM 4YHCIIE Ha
MPOLEHTHI, JOJM M YacTH, Ha JIB)KEHHUE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JAaCTH yNpaBJICHUS JTUYHBIMH U CEMEHHBIMHU
¢dbuHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA M UX
CUCTEMBI 110 YCIOBHUIO 33Jaud, HCCIEI0BaTh IIOJyUEHHOE pELICHUE U
OLICHMBATh MPaBAONOJOOHOCTh pPE3yAbTAaTOB, YMEHHE MOJIECIHPOBAThH
peaJibHblE CUTYallUW Ha S3bIKE MAaTEMAaTHKU; COCTaBJISATh BBIPAKEHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4H, UCCIEN0BATh
IOCTPOCHHBIE ~ MOJEIM C  HWCIOJBb30BAHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yinbTaT

YMeHue onepupoBaTh MOHITHSIMH: CpelHee apupMeTHdyecKoe, MeluaHa,
HauOoJiblllee ¥ HaUMEHbIIIEEe 3HAYCHUS, pa3Max, AUCIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO HaboOpa; yMEHHE HW3BJIEKAaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MPEACTABICHHYI0 B TabJIMIIaX, HA AUarpaMMax, rpadukax,
OTpaXKAIOIIYI0 CBOMCTBA peallbHbIX MPOIECCOB U SIBJICHHI; MPEACTABIATh
uH(pOpMALIMI0O C TIOMOIIBIO TaOMWI[ W  JgUarpamMMm; HCCIIEIOBAaTh
CTaTHCTUYECKUE JAaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKux
METO/IOB M 3JIEKTPOHHBIX CPEJCTB; rpad)UuecK MCCIIEI0BATh COBMECTHbIC
HaOJI0/IEHUS C TIOMOIIBIO TUarpaMM pacCceMBaHUs U IMHEHHON perpeccuu

YMeHue onepupoBaTh IOHATHAMM: CIIYYalHBI ONBIT M CIIy4alHOE
coObITHE, BEPOSTHOCTH CIy4allHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIHOJb30BAHHEM TIpapUUecKUX METOJOB; IPHUMEHSAThH
(GopMyIbl CIOXKEHUS M YMHOXEHHUS BEpOSITHOCTEH, (POpMyiy NOJHOM
BEPOSTHOCTH, (opmyiny bepnymnu, komOuHaTopHble (akThl U (GOPMYIIBI;
OLICHMBAaTh BEPOSITHOCTH pEAlIbHBIX COOBITUH; YMEHHE OIEepUpPOBAThH
NOHATHSAMM:  CllydaliHas BEJIMYMHA, PACHPEAEICHUE BEPOSTHOCTEH,
MaTeMaTUYeCcKoe OXKUIAHWE, IUCHEepCUss U CTaHAAPTHOE OTKJIOHEHUE
CllyyaliHOH  BeNMYMHBI, (QYHKIUM paclpeAeiieHus M IJIOTHOCTH
PaBHOMEPHOT0, MOKA3aTeIbHOT0 U HOPMAJIBHOTO paclpeieieHuil; yMeHne
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENEICHUN JUIsl PELIEHUs 3a1ad;
3HAKOMCTBO C TOHSITUSIMHU: 3aKOH OOJIBIIUX YHCEJ, METOJbl BHIOOPOUHBIX
UCCIIENOBAaHMM; yMEHHE TPUBOAMUTH IPUMEPHI MPOSABICHUS 3aKOHA
OOJNBIIMX YHCEN B MPHUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHHUE
ONepUpOBaTh MOHSTUSIMU: COUETAaHUE, MEPECTaHOBKA, YMCIO COYETaHUM,
YHUCIO  MEpPecTaHOBOK; OuHOM  HploTOHA;  yMeHHE  NPUMEHSTH
KOMOMHATOpHbIE (PAKTBI M PACCYXACHUS IJI PELIeHHUs 3a/ay; OLlEHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHIA; COCTAaBIISATH BEPOATHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MOTYUEHHBIN pe3ybTaT

YMeHne onepupoBaTh MOHATUSMH: TOYKA, IMpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUYMHA yIila, INIOCKUHA Yroi, JBYIPaHHbIN
yroJ, TPEXTPAHHBIN Yroy, CKpENMBAIOIIMECS MPSMBIE, MApaLUIEIbHOCTh U
NEPHEHIUKYIIIPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJI MEXKIY IPSIMBIMH, YIOJl
MEXY NMPSIMOM U INIOCKOCTBIO, YTOJl MEKIY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKU 1O IUIOCKOCTH, PACCTOSIHUE MEXKIY NPAMBIMH, PACCTOSIHUE MEXIY
IIJIOCKOCTSIMU; YMEHHUE HCIIONb30BaTh IIPU PEIICHUM 3a1a4 W3y4CHHbIE
(baKkThl U TEOpeMbl IUIAHUMETPUHU; YMEHHUE OIICHUBATh Pa3Mepbl OOBEKTOB
OKPYKAIOIIEr0 MHUpPA; CTPOUTH MATEMaTUYECKHE MOJICIH C IOMOILBIO
TEOMETPUYECKUX TOHATHM M BEIWYMH, pELIaTh CBS3aHHbIE C HUMH




MMPAKTUYCCKUE 3a]a4r
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VMeHHe OnepupoBaTh MOHATHAMH: IUIOHIAh GHUTYphI, 00bEM GUTYPHI,
MHOTI'OI'paHHUK, HpaBHHbHBIﬁ MHOTI'OI'paHHUK, CCYCHUC MHOI'OrpaHHHUKaA,
Ky0, mMapajienenumnen, MNpu3Ma, MUpaMuaa, (GuUrypa M IMOBEPXHOCTh
BpallleHUs, IWIMHIpP, KOHYyC, Miap, cdepa, Iwiomaas chepsl, IUIONIATh
MOBEPXHOCTH MHUPAMHU[bI, TMPHU3MbI, KOHYCa, MWIHHApPA, 00BEM Kyoa,
NpAMOYTOJIBHOI'O HapauiCICiuIicaa, MnUupaMuabl, IIPU3MbI, HHUJIHWHIAPA,
KOHyCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHs KOHYCa W IMIUHIPA,
napajuielibHble OCH HJIM OCHOBAHHWIO, CEYEHHE IMIapa, IUIOCKOCTb,
Kacaromiascs cdepbl, NWIHHAPA, KOHYCa; YMEHHE CTPOHUTh CEUYCHHUE
MHOTOTpaHHHKA, HM300pakaTh MHOTOTPAaHHHUKH, (DUTYPBI M TOBEPXHOCTH
BpAIIIEHUs, UX CCUCHHS, B TOM YHCJIEC C MOMOIIBIO 3JCKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHATH CBOWCTBA T€OMETPUYECKHX (QHUTYp, CaMOCTOSTEIHHO
(bopMyIHpPOBAThH OMpeIe/ICHHs H3ydaeMbiX (DUTYp, BBIABUTATH THIIOTE3bI O
CBOWCTBAaX M NPHU3HAKAX T'€OMETPHUUECKUX (Uryp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; yMEHHE TMPOBOIUTH Kiaccuukaiuio Guryp mo
pPa3jIMuUHbIM IIPpU3HAKAaM, BbIIIOJHATDH H€O6XOIII/IMI)IC JOIIOJIHUTCIIbHBIC
HOCTPOCHHUSI

11

YMeHue omnepupoBaTh TOHATUSMHU: JBHXKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TTEPEHOC, CUMMETPHUSl Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue mOA00UsA, TOMOOHBIE (QUIYpBI, YMEHUE
pacro3HaBaTh paBHbIC M IMOAOOHBIC (UTYPHI, B TOM YHCIICE B TPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCIOJIBb30BaTh T€OMETPHUUECKHE OTHOUICHHS MPU
peIIeHNN 3a/1a4; HaXOIUTh T'COMETPHUYECKHE BEIWYUHBI (JUIMHA, YTOJI,
I0MIa/lb, 00bEM) TP PEIICHUH 33/1a4 U3 JIPYTHX Y4eOHBIX MPEIMETOB U
U3 PEATbHOW KU3HU; YMEHHE BBIYHCISATH TEOMETPUYCCKHE BEITHYIUHBI
(nmuHA, yros, IUIOHIaAb, OOBEM, IUIOMIA/b TMOBEPXHOCTH), HCIONb3YS
W3YYCeHHBIE (OPMYJIBI M METOJBI, B TOM YHCIIC: IUIONIAh MOBEPXHOCTH
MUpaMUIbI, MPU3MBI, KOHYCa, HWIMHIpA, Momaab chepbl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TMapaJUICICHIIea, TUPAMUIBI, TPHU3MbBI, ITHIMHJIPA,
KOHYCa, [I1apa; YMEHHEe HaXOIUTh OTHOIIEHHE 00bEMOB MOIOOHBIX QUTYD
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YMmenue ONCpUpOBaTh IMOHATHAMU: NPAMOYTOJIbHAA CUCTEMa KOOPAWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAWHATHEI BCKTOpA, CyMMa BECKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JI0KCHUC BCKTOpPaA II0 6a3Hcy,
CKaJIIpHOC MPOU3ZBECACHHUEC, BCKTOPHOC TIIPOU3BCACHUE, YIOJd MCEXKOY
BCKTOpaMH; YMCHHEC HCIIOJb30BaTh BGKTOpHBIﬁ n KOOp}II/IHaTHHﬁ METO
AJI pCHICHUSA TCOMCTPHUICCKUX 3a4aY U 3a/la4 APYTUX y‘Ie6HBIX npeaAMcETOB
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YMeHue BBIOMpaTh MOJIXOAAIINN METOA JJIsl pelleHus 3a/1aud; TOHUMaHue
3HAYUMOCTH MaTe€MaTHUKW B M3yYEHUU NPHUPOJIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB W SBIEHUN; YMEHUE paCIO3HaBaTb IIPOSBICHUE 3aKOHOB
MaTE€MaTHKH B MUCKYCCTBE, YMEHUE NPUBOANTH INPUMEPBI MATEMATHYECKUX
OTKPBITUI POCCUICKON U MUPOBOW MAaT€MaTUYECKOW HAYKH




HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110

MATEMATHUKE
Kon [IpoBepsieMbIil JIEMEHT COACPKAHUS
1 Yucna v BIYKCICHUS
11 Harypanbnble u nensle uncina. Ilpu3Haku AeIMMOCTH LENbIX Yncell
19 Panyonanenple uucina. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOH, HPOLEHTHI,
OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHU. Hencreus c
apu(MeTHYECKUMH KOPHIMHU HaTypaJIbHOM CTeneHn
14 Crenenbp ¢ nenbiM mokazarteneM. CTelneHb € PALMOHAIBHBIM IOKA3aTEIeM.
CBolicTBa CTENEHU
15 CuHyc, KOCHHYC M TaHT€HC YHCIIOBOTO apryMeHTta. ApPKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHYHbIC U HATYPAIbHBIC JTOTapHUPMBI
JleiicTButenpHbie 4uclia. ApuMeTHYeCKHe OIepanuu C JIeHCTBUTEIHHBIMU
1.7 yuciaamu. [IpuOmk€HHbIE BBIYMCICHUS, NMpaBWIA OKPYIVIEHUs, MPUKHUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [IpeoOpazoBanme BEIpAKEHUH
1.9 KommnekcHeie yncna
2 YpaBHEeHMs U HEpaBEHCTBA
2.1 enble 1 1poOHO-paliOHaIbHbIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHuUs
2.4 [Toka3arenbHble U JorapupMUUIEcKre ypaBHEHUS
2.5 Llenble U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanuoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMuUecKre HepaBEeHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTemMsl JMHEHHBIX ypaBHEeHUN. OnpenennTens MaTPUILIbI
3 OyHKIMH U TpaduKu
31 Oyuk1us, cnocodsl 3aganug GyHkuun. ['paduk Qynkiun. Bzanmuo oOpaTHbIe
byakuun. Yétapie 1 Heu€THBIC QyHKIMHU. [lepuognieckue hyHKIMHA
Ob6nacte ompeneneHuss U MHOXECTBO 3HaueHUH ¢ynkuuu. Hymu ¢yHkiugm.
39 [IpoMexXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHEMYMBI (yHKIMA. HawnOorbpiee W HaumMeHbIIee 3HAYCHUE
(GYHKLNU Ha TPOMEXYTKE
33 CrenenHass (yHKIMS C HaTypaJbHBIM U LENbIM IOKa3zateneM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpadUKH
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspsiBa. AcuMnToThl TIpadukoB (yHKuuil. CBoiicTBa (QyHKIMH,

HEIPEPBIBHBIX HA OTPE3KE




3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS TIOCIICAOBATEILHOCTEH
38 Apudmerndeckass M reoMeTpudeckas nporpeccuu. Dopmyna  CIOXKHBIX
IPOIICHTOB
4 Hauaia MmaTreMaTHUeCKOro aHalIn3a
4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE 3JIeMEHTAPHBIX (DYHKITHI
[TlpuMeHeHHe MPOU3BOMHONW K HCCIECNOBaHWIO (DYHKIMI Ha MOHOTOHHOCTH M
4.2 9KCTpeMyMbl. Haxoxnenue HanOOJBIIEr0 U HAMMEHBINEro 3HAYCHHUS (YHKLIUU
Ha OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHOXecTBa H JIOTHKa
5.1 MHoecTBO, onepaiuu HaJl MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMbI€ U TIOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena ¥ MOBEPXHOCTH BpPALLCHMUSI
7.5 KoopauHats!l 1 BEKTOPBI

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
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