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MNOACHUTEJIbHAS 3AIINCKA

YueOHbIl Kypc «AnreOpa W Hadajla MAaTEeMaTHYECKOTO aHajIn3a» SBISAECTCS OJHUM U3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeJHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y /715 H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYroil CTOPOHBI, ((OPMUPYET JIOTUIECKOE B A0CTPAKTHOE MBIIIICHUE 00YJarOIuXCsl
HAa YpOBHE, HEOOXOJAMMOM [UIsl OCBOCHHUS HWH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax mgaHHOro y4yeOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MaTEMaTH4YEeCKOH Gopme.

VYueOHblif Kypc anreOpbl M Hadajdl MaTeMaTHYeCKOro aHaju3a 3aKJIaJbIBaeT OCHOBY JIJIS
YCIICIITHOTO OBJIA/ICHUS 3aKOHAMU (PU3HUKH, XUMHH, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX TEHICHIIUN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >KH3HH, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPCHHO HCIOJB30BaTh WX I JATBHEHUIIETO
o0pa3oBaHus U B IOBCEIHEBHOI kM3HH. B TO e BpeMs oBiajieHne abCTPaKTHBIMH U JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSAMHU ajareOpbl U MaTEMaTHUYECKOTO aHallM3a Pa3BUBAECT YMEHUE HAXOUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAYKTUBHO, HUCIOJIb30BaTh 0000OLIEHHE U KOHKPETU3allUI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILUICHHUE.

B xone um3ydeHus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TOJy4YaloT HOBBIA OMNBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEBHOTO
MOCTPOCHUST MAaTEMAaTHYCCKHX MOJEICH pEaJbHBIX CUTYyalluid, WHTCPIPETANN TOJy4EeHHBIX
pelIeHui, 3HAKOMSITCSI C MPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTCHIIMAJIOM, KOTOPBIi
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuas, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M uepe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIFHON — KOHILIGHTPAllMd ~ BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe M HavajdaM MaTeMaTHYECKOIO aHajlu3a JIEKHUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEeyIOIINE COJEpKaTeNbHO-METOANYECKHe JTHHUM: «Uucna U BbUUCICHHS», «DyHKIMH U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro aHanuza», «MHoxkecTBa 1
Jorukay. Bce oOCHOBHBIE COIEpKaTENbHO-METONYECKHE TMHUH U3Y4al0TCs Ha MPOTHKEHUH IBYX
JeT 00y4YeHusl Ha YPOBHE CpeHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pasfenamu. JlaHHBINA y4eOHBIM Kypc sBIseTCS
MHTETPaTUBHBIM, IOCKOJBbKY OObEIUHSET B ceOe Colep)KaHWE HECKOJIbKMX MaTeMaTHYeCKHUX
TUCITUIIIMH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTEeMaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBiIaJeBaloT Bcé Ooiee
OIMPOKAM  MaTeMaTH4YeCKHUM  amnmaparoM, y HHUX TIOCIEIOBaTeNbHO (QopMHUpyeTcs U
COBEPIIICHCTBYETCSI yMEHUE CTPOUTHh MATEMATHUYECKYIO MOJIETh PEATbHOW CUTYyaIlH, TPUMEHSTh
3HaHMS, TOJYYCHHbIE TMPU U3YYCHUU YYEOHOTO Kypca, IS pEIIeHUs CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

CogepxatenpHO-MeTOAUYECKas TMHUS «UrCIa U BBIYHCICHUS» 3aBepiIaeT (opMUPOBaHUE
HABBIKOB HCIIOJIb30BAHUA JIEUCTBUTENIBHBIX YHCET, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpemHero odiero oopasoBanus 0coboe BHUMaHUE YAENseTCs
(GhOpPMHUPOBAHUIO HABHIKOB PAIIMOHAIBHBIX BBIUYMCICHUHN, BKIIOUYAIOMIUX B CEOS MCIOJb30BaHUE
pa3iauuHbIX (GOpM 3amKMcH 4YHCTIa, YMEHHE JelaTh MPHUKUAKY, BBIIOIHATH NPUOTKEHHBIC
BBIUMCJICHHSI, OIICHUBATh YMCIIOBBIC BBIPAXKEHUS, pabOTaTh C MaTeMaTHYCCKHMH KOHCTAHTAMHU.
3HaKOMBIE 00yUYaIONIMMCS MHOXKECTBA HATYPAIBHBIX, IIEJIbIX, PAIIMOHAIBHBIX U JCHCTBUTEIBHBIX
YyHucesl JAOMOJIHAIOTCS MHOXXECTBOM KOMIUIEKCHBIX 4YHCEN. B KaXJAOM U3 3TUX MHOXECTB



paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(uYeckue 3aJa4d U ONepalyu: AeJICHUE Halelo,
ONEpPUPOBAHUE OCTATKaMM HAa MHOYKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA PAl[MOHAIBHBIX U
UPpaMOHATILHBIX YUCEN, apH(PMETHUECKHE OTIEPALINH, a TAK)KE U3BJICUCHUE KOPHS HATypalbHOM
CTEIICHM Ha MHOXECTBE KOMIUIEKCHBIX 4MCeEll. biiaromapst mocienoBaTeabHOMY PacUIMPEHUIO
Kpyra HCIOJIb3YEMBIX YUCEI M 3HAKOMCTBY C BO3MOXXHOCTSMHM MX IIPUMEHEHUs JUIsl pELICHUs
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBIECHUE O €IMHCTBE MaTEMAaTUKU KaK HAyKu U €€ POy B
IOCTPOEHHM MOJIETIEH peabHOr0 MUPA, IIMPOKO UCIIONIB3YIOTCS 0000IIEHNE U KOHKPETU3ALH L.

JIluaus «YpaBHEHHUS U HEPAaBEHCTBA» peajlu3yeTcs Ha MPOTSHKEHUU BCero oOydyeHMs Ha
YPOBHE CpeIHEro ooOmero o0pa3oBaHHs, IOCKOIBKY B KaxaoM paszaene Ilporpammel
IPEIYCMOTPEHO pelIeHUe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe oOyyaromuecs: OBIaleBaloT
pa3IMYHBIMM  METOJAAMM PpEUICHUS pPALMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTEJIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3ajad,
coxepxamux napaMmerpsl. IlonmydeHHble yMEHMs IIMPOKO HMCIOJIB3YIOTCS IIPU HMCCIEIOBAaHUU
(GyHKLUH C TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKJIAAHBIX 33]a4 U 3aJjad Ha HaXOXKACHUe
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUWU. JlaHHas comeprkaTeibHas JIMHUS BKIIIOYAET B
ce0s Tarke (GOpPMHUPOBAHUE YMEHHUH BBINOJHATH pacuéThl MO Qopmynam, Mpeodpa3zoBaHUsA
pPalMOHATIBbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
coJepkalx creneHu M Jorapudmel. braromaps usyuenuro anreOpandeckoro Matepuala
IPOUCXOJAUT JajibHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PAcCyKAE€HUH, pabOThl ¢ CHMBOJIBHBIMU
(dbopMamu, IpeACTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraer 3QpQeKTUBHbIC HHCTPYMEHTHI JJISl PELICHHs] IPAKTUUYECKUX M €CTECTBEHHO-
Hay4HBIX 3a7a4, HaIJSIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CopnepxaTenpHo-MeToAnYeCKast TUHUS «DYHKUMU U TpaQUKH» TECHO MEperuieTaeTcs ¢
JPYTMMHU JIMHUSIMH y4€OHOI0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T M10CIIEJ0BATEIbHOCTD
u3ydyeHus Marepuana. l3yyeHwe cCTemeHHOW, TIOKa3aTeNbHOM, Jorapupmuueckon u
TPUTOHOMETPUUECKUX (QYHKIIUH, UX CBOMCTB U rpapUKOB, UCIIOIb30BaHUE QYHKIUH AJIs pelIeHUs
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U pealbHON )KU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM
AQHAJIN30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHHSI BBIpaXKaTh (POpMyIaMU 3aBUCUMOCTH MEX/y Pa3IMUYHbIMU BETMUYNHAMH,
UCCJIEIOBATh IOJIYY€HHbIE (DYHKIIMH, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTeslbHOI
JIMHUY HallEJIeH Ha Pa3BUTHE YMEHUN U HABBIKOB, IO3BOJIAIOIINX BBIPAYKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaIUTHUYECKOH, rpapuueckoil u cioBecHol. Ero mzydenue
CHOCOOCTBYET PAa3BUTHIO aJITOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3aLUHU, UCIIOJIb30BAaHUIO AHAJIOTHM.

CopnepxarenpHas nnHusA «Havana MaTeMaTHyecKOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIMPUTh KPYT KaK MaTEMaTUYECKUX, TAK U MIPUKIAIHBIX 3a/1a4, JOCTYIHBIX 00Y4arOIIUMCs, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHUH, ompeaensTh UX
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs ImpoueccoB. JlaHHas coaepxkaTeinpHas JIMHHAA OTKPBIBAET HOBBIE
BO3MOKHOCTH ITIOCTPOCHMS MATEMATHYECKUX MOJEIIEH PEATbHBIX CUTYyallui, I03BOJISIET HAXOIUTh
HaWIy4llle€ pPELIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLHAJIBHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTU4YECKOIO aHaJIN3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBIIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecs y3HaIT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU KaKk HayKu, U 00 HX
aBTOpax.

ConepxatenpHo-MeToAuYeckass JuHUA «MHOXecTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOKECTB M MaTeMaTH4YECKOM JIOTHKU. TeOopeTHMKO-MHOKECTBEHHBIE
NpECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKU W NpesiaraioT Hamboiee
YHUBEPCAJIbHBIN S3bIK, OOBEIUHAIONIMNA BCE pa3feibl MAaTEMATUKU M €€ NPUIOKEHHWH, OHU



CBA3BIBAIOT PA3HBIC MATCMATUUCCKUC JUCIHUIIIIMHBI U UX NPUIJIOKCHHA B CIUHOC LICIIOC. HOBTOMY
B2XHO JIaThb BO3MOXHOCTh OOYdYarolmeMycsl TOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTCMaTUKHU U UCII0JIb30BATh €T0 AJI BBIPAXKCHUS CBOUX MBICJIEH. I[pyrI/IM Ba’XHbIM
NPU3HAKOM MAaTEMAaTHKH KaK HayKH CJeIyeT NpHU3HATh CBOWMCTBEHHYIO €W CTpPOroCTh
000CHOBaHMH U CJIEIOBAHUE ONPEACIEHHBIM MPABUJIaM IIOCTPOCHUS I0KA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTEeMaTUYECKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTMYSCKOTO MBIIIICHUS
00yJaromuXxcsi, MO3BOJISIET UM CTPOHWTH CBOM PACCYKICHHS HAa OCHOBE JIOTHYECKHX IIPaBHII,
(dbopMHpYyeT HABBIKU KPUTUIECKOTO MBIIUICHUSI.

B yae6HOM Kypce «Anrebpa v Hadalla MaTeMaTHYECKOTO aHaIN3ay» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO0 MOJICIHPOBAHUs, KOTOpPHIC IPHU3BaHBl CIOCOOCTBOBATh (HOPMHUPOBAHUIO
HABBIKOB MMOCTPOCHHSI MOJICICH PEeabHBIX CUTYAIMi, UCCIEAOBAHUS ITHX MOJEIEH ¢ OMOIIBIO
ammapara ajareOpbl U MaTeMaTH4YecKOro aHan3a, WHTEPIPETAIlMH IOJYYECHHBIX pPEe3yJbTaToB.
Takue 3agaHus BIUIETEHBI B KaXAbId M3 PA3ICIIOB IPOrPAMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca MIUPOKO HCIIONB3YEeTCsS IS PelieHHs] NPUKIAJHBIX 3anad. [Ipu pemieHun
PCATBHBIX MMPAKTUYCCKUX 3a1a4q 06yqa}0mnecsl pa3sBUBaArOT Ha6J'IIOI[aTCJII)HOCTI), YMCHHEC HAXOAUTH
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIB30BATh AHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCT 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJAHBIX 3a1a4
OpraHu3yercsi B TIpollecce HM3Y4YCHHs BCEX TEM YYeOHOro kypca «Ainredpa u Havaia
MaTEeMATHYECKOTO aHAITN3a.

Ha u3ydenue yueOHOro Kypca «Anredpa u Havaisa MaTeMaTHYECKOTO aHAIM3a» OTBOJIUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Hezeno), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panmonanenelie uncia. OOBIKHOBEHHbIE U JIECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue podu. IlpuMenenue qpodeil 1 NpoIeHTOB ISl PeleHUs] TPUKIIAIHBIX 3a1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHON KU3HHU.

JleiicTBuTenpHble yncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApumeTnueckue
OIepalyy ¢ JEUCTBUTEIBHBIMU 4YHciIaMU. Moayib NEUCTBUTENIBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>kE€HHbIE BBIYUCIECHUS, MpaBWIa OKPYIJIEHMs, TNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUH.

Crenensb ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3aIUCHU ACUCTBUTENBHBIX YUCEII JUISl PELIECHUS TPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

ApudmeTnueckuii KopeHb HaTypaJbHOU CTENEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HATypalbHbIE JIOTapU(MBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAaHI'€HC YUCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC M
ApPKTaHI€HC YHUCIOBOIO apryMEHTa.

YpaBHeHUs1 M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS M YpaBHEHHUs-CIIEACTBUs. HepaBeHCTBO, pelleHre HEPaBEHCTBaA.

OCHOBHBIE METOJIbI PELICHHUS 1IeTBIX U IPOOHO-pAllMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouieHsl OT OJTHOW MepeMEHHOM. J[eJleHre MHOTOUYJIEHa HAa MHOTOYIEH ¢ OCTaTKOM. Teopema
be3y. Muorouiens! ¢ uenasiMu kodguientamu. Teopema Buera.

[Tpeobpa3zoBaHs YHCIOBBIX BBIPAKEHUN, COJEPKAIIMX CTENIEHU U KOPHH.

HppanmonaneHele ypaBHEHUS. OCHOBHBIE METOBI PELICHUS UPPALMOHAIILHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEeIbHBIX YPAaBHEHHUI.

[TpeoOpa3oBanue BBIpaKEHUHN, COACPIKAIINX JIOTApU(PMBIL.



Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOJABI PELICHUS JIOTapH(PMHUUYECKHX
YpaBHEHUU.

OcHoBHbIe TpUroHomerpudeckue (opmynsl. I[IpeoOpaszoBanue TPUTOHOMETPUUECKUX
BbIpaXXE€HUM. Perienne TpuroHoMeTpuyecKux ypaBHEHHUM.

Pemienne cucrem JMHEMHBIX ypaBHEHUM. Marpuia CUCTEMbl JIMHEHMHBIX YPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICI U CBOWCTBA, BBIYMCIEHUE €ro
3HAuEHUs, IPUMEHEHNUE OIPENEIUTENS ISl PELLICHUs] CUCTEMBbI JIMHEWHBIX YpaBHEHUH. Pemienne
IIPUKJIAJHBIX 3a7a4 ¢ IIOMOLIbI CUCTEMBI JINHEWHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONPEAETUTEINIEH.

ITocTpoeHne MaTEMaTHYECKUX MOJENEH PEAbHOM CUTyallUH C IOMOIUBIO YPABHEHHH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUUECKUX 3a7a4 U 3a/1a4
U3 PA3JIUYHBIX 00J1aCTel HAYKU U peaibHOMN JKHU3HU.

DOyHKUUH U rPpadpuKu

OyHKusA, crnocoObl 3anaHus (QyHkuuu. B3aumuHo ob6patHble (yHkiuu. Kommosuinus
¢ynkuunit. ['paduk pyHkumun. DnemeHTapHbIe peodpa3zoBaHus TPaPuKOB ()YHKITHIA.

OO6nacTp omnpeneneHuss 1 MHOXKecTBO 3HaueHu ¢pynkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HaKonocTosHcTBa. YETHbie m HeuéTHhie QyHKUUU. [leprogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakcuMyMbl 1 MUHMUMYMbl (QyHKIuu. HanOomnbiiee U HauMeHblee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.

JluneliHasi, KBaJipaTU4yHas U JpOOHO-THHENHHas GYHKIUU. DIIeMEHTapHOe UCCIel0BaHuEe U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LEJbIM Ioka3aTeneMm. EE cBoiictBa u rpadux.
CpoiictBa u rpaduK KOpHA N-Of CTerneHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATypajJbHBIM
IIOKA3aTeJIEM.

[TokazarenpHas U Jorapudmuydeckas QyHKINH, HX CBOHCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuronomeTpuyeckass OKpPY)KHOCTb, OIpPEIEICHUE TPUTOHOMETPUUYECKUX (PyHKUUH
YHCIIOBOTO apryMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHBIX MPOIEcCcax U SBJICHUAX. ['papuku pearbHbIX
3aBUCUMOCTEH.

Hayana maTreMaTH4ecKoro aHajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MOCeI0BaTeNbHOCTEH. MeToa MaremaTuyeckon
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHalln3a 0ECKOHEUYHO MaJIbIX.

Apudpmernueckass W reoMerpuueckas —mporpeccud.  beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBaIOLIEH IeOMETPHUECKONW MPOrpeccUi.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] pEANIbHBIX 3aa4 IPUKJIAJIHOTO XapaKTepa.

HenpepriBable pyHKIIMM U UX cBoiicTBa. Touku pa3peiBa. ACUMNITOTHI TpauKOB QYHKITHIHA.
CpoiicTBa (hyHKIMI HENpPEepHIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB ISl pEIlIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HEMPEPhIBHBIX (YHKIIUH [Tl pelIeHus 3a1a4.

[TepBas u BTOpas npousBoaHble PyHKIUHU. OnpenesneHne, reOMeTpUIecKuil U GU3NIECKUit
CMBICT POU3BOAHOM. YpaBHEHHUE KacaTelbHOMN K rpaduKy QyHKIIUH.

[Tpou3sBoHBIE 311eMeHTapHBIX (GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UIMH (YHKIIHUH.

MHuoxecTBa H JIOTHKA

MHOkecTBO, onepanu HaJl MHOKECTBAMHU U UX CBoOWCTBa. Jnmarpammel Dinepa—BenHa.
[IpuMeHeHNnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Juis ONMCaHUS pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTrUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MAaTeMAaTH4YEeCKOTO  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YDABHECHHUS.



11 KUIIACC

Yuciia 1 BBIYUCICHUSA

Harypanbuble u uensle uucna. llpuMeHeHue NpPU3HAKOB AEIMMOCTH IIEJIBIX YHCET,
HanOospmmi oo nemutens (nanee — HOJl) m HanmensIee odmee kpatHoe (panee — HOK),
OCTaTKOB 110 MOAYJIIO, airopuTMa EBKinja s pemeHus 3a1ad B LEIbIX Yhciax.

KommnekcHsle uuncna. AunreOpandeckas W TpUroHOMeTpudeckas (opMbl 3amucu
KOMILIEKCHOTO 4Hcia. Apru(MeTHYecKrue Onepanun ¢ KOMIUIEKCHBIMU Yuciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIAUHATHOM mtockocTr. Popmyna Myaspa. KopHu N-oii cTrenenu u3
KOMIUIEKCHOTO uucna. [IpruMeHeHHe KOMIUIEKCHBIX 4YHCEN Uil peleHus (U3NYECKUuX H
TFEOMETPUYECKHX 3a]au.

YpaBHeHusI 1 HEPaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI U CHCTEMBI-
ciencTBUs. PaBHOCUIIBHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUUYECKMX YPAaBHEHHH C IOMOLIbIO TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELLIEHUs T0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METOABI PELICHUS CUCTEM U COBOKYITHOCTEH PALlMOHAJIBHBIX, UPPALIMOHAJIBHBIX,
NOKa3aTeIbHBIX U JIOTApU(MUIECKUX YPaBHEHHA.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMHU.

[IpuMmeHeHre ypaBHEHUM, CUCTEM W HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3ajad U
3ajjay U3 pa3IMyHbIX O0JIaCTe HayKHM M pEalbHOM JKW3HM, MHTEPHpEeTalus IOJy4eHHbIX
pe3yJbTaToB.

DOyHKIUH U rpauKu

I'padux xommnozunmu QyHKui. ['eomerpuueckue oOpa3sl ypaBHEHUH W HEPaBEHCTB Ha
KOOPJMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKU.

I'paduueckue MeToIbI pelIeHnsl ypaBHEHUI U HepaBeHCTB. | paduyueckrie MeTo bl pereHus
3a/1a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBaHHUsS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIu3a

[TprMmeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxosxneHne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHOM Al HAXOXKACHMS HAWIY4IIEro PpEeUIeHHs B MPHUKIaJHbIX
3ajadax, JJIs OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipoliecca, 3adaHHOro (opmynoid wiu
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOOOpasHbIX. [lepBooOpasHble 31€MEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii cMbICI MHTErpaja. BelduciieHre onpenenéHHoro NHrerpaia
no popmyne Herotona-Jlelt6Hua.

[IpumeHeHue wuHTErpana JUid HaXOXKJIEHHs IUIOMIAAeH IMIocKUX ¢HUryp u o0bEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemenuit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHNE
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH .

INJJAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA
JUYHOCTHBIE PE3YJBbTATHBI

1) rpa:knaHCcKoOro BOCIUTAHUSA:



Cc()OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OOYyYaromerocs Kak AaKTUBHOTO W
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABICHHE O MaTeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKEHUS K MPOILIIOMY U
HACTOSIIEMY POCCHIMCKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOM IIKOJbI, MCHOJIB30BAHUE ATUX JOCTHUKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  POCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MAaTEMAaTHUYECKHUM AacleKTam
pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHN U OT/ABIXA, PEryJisipHas (PU3MUecKast aKTHBHOCTB ),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATHSAX CIIOPTUBHO-03/I0POBUTEIBHOMN I€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
MpoECCUOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUIaHBl, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYJIbTYphl, TOHUMAHHWE BIHUSHUS COLMAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MNPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa YKOJIOTHIYECKUX MPOOIIeM, OpHUEHTAITUS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHM 7S pEIeHU 3a7a4 B 00J1aCTH OKpY>KaroIIel cpeibl, IaHUPOBAHUE MOCTYIIKOB U OLEHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISi OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4eCKOW Hayku Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTUYECKOM KYJIbTYpOH Kak CPeACTBOM MO3HAHUS MUDA,
TOTOBHOCTH OCYIIECTBIISITH TPOSKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh HHAUBUAYATHHO U
B IpYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHBI
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS

ba3oBble Jiornueckue A1eCTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH MAaTeMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYIUPOBATh OMPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpH3HAK KIAacCU(PUKAIUUA, OCHOBAaHUSA [UIsi 0000IIeHUs u
CpaBHEHUs, KPUTEPUU ITPOBOJAMMOIO aHAIN3A;



BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeoOpa3OBHIBATh CYXICHHS: YTBEPIUTEIbHBIC M
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEYUs B (akTax,
JAHHBIX, HAOMIONEHUSAX W  YTBEPXKACHUAX, IMpe/araTb KpPUTEPUM JUISL  BBISBICHMS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNlaTh BBIBOJABI C HCIOJIb30BAHUEM 3AaKOHOB JIOTMKH, IEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIACHUH (TIPsIMbIE U OT
IIPOTUBHOI'0), BBICTpAaMBaTh AapryMEHTAllMI0, NPUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIbI;

BBIOMPATH CIIOCOO perieHus: yaeOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpaTh HanOoJIEEe NOAXOASIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble nccienoBareibckne 1eiCTBUSA:

UCII0JIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUsL, (POPMYJINPOBATH
BOTIPOCHI, (UKCUPYIOIINE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE M JaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULNI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IPOLECCa, BBIBICHUIO
3aBUCUMOCTEN MeXy 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSTENILHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI [0 pe3ybTaTaM IPOBEAEHHOIO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH JEPUIMTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETAa HAa BONPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB  pa3jIMYHBIX THUIIOB, AHAIM3MPOBATH,
CUCTEMATU3UpPOBaTh W MHTEPHPETUPOBATH MH(POpPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBIICHHUS],

CTPYKTYpUPOBATh HHPOPMAIIHIO, IPEJICTABIATH €€ B pa3IMUHbIX (JopMax, UIUTFOCTPUPOBATH
rpadu4ecKu;

OLICHMBAaTh HAJIE&KHOCTh MHGOPMAlMM MO CaMOCTOSATENbHO  C(HOPMYITMPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHuKkaTHBHBIE YHHBepcaJlbHble YUeOHbIe qeliCcTBUSs

Oo0menne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJIECHHUS B COOTBETCTBUM C YCIOBUSMHU M LEJISIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pELIeHHs 3a/1aul, KOMMEHTHPOBATh MOTYYEHHBIN PE3yIbTaT;

B X07€ OOCYX/JEHHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYXKJIaeMON TEeMbI, MPOOIEMBI,
pemaeMoil 3a1ayu, BBICKA3bIBATh WJIEH, HAllEJICHHbIE HAa MOWCK PELIeHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrHMX YYaCTHHKOB JUanora, oOHapy>KuBaTh Pa3Muue U CXOJICTBO
MO3UIMI, B KOPPEKTHON opMe GOopMyTHUPOBATH Pa3HOTIACHSI, CBOM BO3PAXKEHMUS;

IPEJCTaBIISITh PE3YAbTaThl PEUICHMS 3aJadyM, DKCIEPUMEHTAa, HCCIEIO0BAaHUs, IMPOEKTA,
CaMOCTOSITENIbHO BHIOMPATh (OpMaT BBICTYIIJICHUS ¢ yUETOM 3a]a4 IPEe3eHTAlMU U 0COOEHHOCTEN
ayJIUTOpHUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHHUS 3aJauyd, BbIOMpaTh CIOCO0 pemeHus ¢ y4éToM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM MH(POPMAIIHUH.



CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENBbHON pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX JACHCTBHIA
U MBICIUTENBHBIX MPOIIECCOB, WX pE3yJdbTaToB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3aauu;

NpPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HAWJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa IIeJId U YCIOBUIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIA HEAOCTIKEHHS pe3yJIbTaTOB JEATEIHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OICHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€ TeJIbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemieHMH y4eOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBAThH
OpraHHU3aII0 COBMECTHOM paboThl, pachpeleniarTh BUABI paboT, HOroBapUBaThCs, 00CYXKIATh
MIPOILIeCC U PE3ybTaT paboThl, 0000IIaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPyNHOBBIX (hopMax paboThl (0O0CykIeHHS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» ¥ HHBIE), BBITOJHITH CBOO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJleHaMHd KOMaH/Ibl, OLIEHUBATh KAayeCTBO CBOETO BKJIaJa B OOLIMN MPOAYKT MO KPHUTEPHUSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kiacce oOyyaroluiicss MONYYHUT CIEAYIOIIUE IPEIMETHbIE
pe3yNbTaThl MO OTACIBHBIM TeMaM paldouel mporpamMmbl yueOHOro Kypca «AinreOpa W Hayaia
MaTEeMaTHUYECKOI0 aHaJIu3a:

Yucsia v BbIYUCICHUA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIBHOE YHUCIIO, OECKOHEUHAs! IepUoANYecKas
Ipo0b, TPOIEHTHI, UPPAIMOHATHLHOE YHCIIO, MHOXKECTBA PAIlMOHATBHBIX U JIEHCTBUTEIBHBIX
YHCcell, MOJYJIb IEUCTBUTEIBHOTO YUCIIA;

MPUMEHSTh IPOOH U MPOIEHTHI AJIs PEIICHUs MIPUKIAIHBIX 33a/1a4 U3 PA3IUYHBIX OTpaciiel
3HAHUM U PEATIbHOM KU3HH;

MPUMEHSTh NPUOMIDKEHHBIC BBIYMCICHUS, MPaBWIa OKPYIJICHUS, MPUKUIKY U OIEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOJTHO ONEpUpPOBATh MMOHATHUEM: CTENEHb C LENbIM II0Ka3aTeleM, HCIOIb30BaTh
MOJIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NMPAaKTUYECKHX 3a1ad U
MIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIBHOM CTETICHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PALlMOHATIBLHBIM I10Ka3aTeNIEM;

CBOOOJTHO OTEPUPOBATH MOHATUSAMH: JIOTapu(M dYHcha, NECATUYHBIE W HaTypalbHBIC
JoTapuQMmBbl;

CBOOOJHO OMEpPUPOBATH MOHATHSMH: CHHYC, KOCHMHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEepUPOBATh MOHATUSIMHU: APKCUHYC, ApPKKOCHUHYC M ApKTaHI'€HC YHCIOBOTO apryMEeHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOXKIECTBO, YpaBHEHNE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIICJICTBUS, PABHOCHIILHBIC HEPABEHCTBA,;

NPUMEHSTHh Pa3IMYHbIE METOJBI PEHICHHS PAlMOHATIBHBIX W JAPOOHO-PAIMOHATBHBIX
YpaBHEHUM, TPUMEHSATH METO]I MHTEPBAJIOB JIJIsl PEIIICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOWIEH OT OAHOM IMEepPEeMEHHON, MHOTOYJIEH C
1enbpIMU Kod(dpuimenTaMu, KOpHU MHOTOYJIEHA, IPUMEHSTH JIeTICHHEe MHOTOUJIeHa HA MHOTOWIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera qyis pemenus 3aaay;

CBOOOMHO OMNEpPUPOBATh TMOHSTHUSIMH: CHCTEMa JIMHEHHBIX YpaBHGHUW, MAaTpHIIA,
ONpeAeUTeNb MaTpullbl 2 X 2 W €ro TreOMETPUYECKUM CMBICI, HCIOJIb30BaTh CBOMCTBA



onpenenuTens 2 X 2 g BBIYUCIEHUS €ro 3HAU€HUs, IPUMEHATb ONPEIEIUTENN A PELICHUs
CHCTEMBl JMHEWHBIX YpaBHEHUI, MOJEIMPOBATh pPEAJIbHbIE CUTYallMM C IOMOIIBIO CHCTEMBI
JUHEMHBIX YPaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEINM C IOMOUIbI0 MAaTpUll U
olpenenuTeNneil, MHTEpIPETUPOBATh MOJIyYEHHbIN pe3ysbTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIs MpeoOpa3oBaHUsl BbIPaXKEHUI;

BBIIOJIHATh ~ [IPEOOpa30BaHUSl  YMCIOBBIX  BBIPDAKEHWH, COAEp)KAIUMX CTENEHH C
paloHaIbHBIM IIOKA3aTENIEM;

UCIOJIb30BaTh  CBOWMCTBA JIOrapu(MoB [uid  MpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKCHMI;

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMHU:  HMPpPAaLUMOHANbHbBIE,  IOKa3aTelbHbIE U
JorapupMHUUECKUE YPaBHEHUS, HAXOAUTh MX PELICHHUS C IMOMOIIbIO PaBHOCHUIIBHBIX MEPEX0/0B
WJIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMynasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOZHO ONEpPUPOBATh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEeo0Xo1uMble (POPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pEajbHbIE CHUTYallMd Ha $S3bIKE aiureOpbl, COCTABJIATH BBIPAXKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUUM U rpaduku:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3aJaHusl (YHKIWH, B3aUMHO
oOpatHble (QYHKIMHM, KOMOO3UIMS (DYyHKUUN, rpaduk (QYHKIMH, BBINONHITH ASJIEMEHTApHbBIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHHs M MHOXKECTBO 3HAYEHUH
GyHKIMY, HYIU (YHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OMNEpPHUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIE (DYHKIUH, HNEPUOTUYECKHE
(GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHMHHUMYMBI (QYHKIUH,
HauOoJIbIIIee M HaUMEHblIlee 3HaueHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: CTENEHHass (PYHKIMS C HATypaJlbHbIM M LEIBbIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU C HaTypaJbHBIM M LEJbIM IOKa3aTeneM, rpapuk
KOpPHsI N-O CTeNEeHN KaK (YHKIIMM 0OpaTHOW CTENEHH C HAaTypaJIbHbIM I10Ka3aTeleM;

ONEepUpOBATh MOHATUAMM: JIMHEWHas, KBaJpaTW4yHas W ApoOHO-IMHEHHass (QyHKIUH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas (yHKLIUHU, UX
CBOICTBa U rpaUKH, UCIOJIL30BATh UX IPA(PUKH JIJIs pELIeHHs YpaBHEHMI;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAsi OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEI0BaHMUS MPOLECCOB M 3aBUCHUMOCTEH MpHU
pelleHn 3aja4 U3 APYrux y4eOHBbIX MPEeIMETOB U PealbHOM KHU3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEXKy BETNUMHAMY;

Hauyana maTeMaTH4ecKkoro aHajamsa:

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: apUPMeTHUYecKas U TeOMEeTpUYecKas Mporpeccus,
OecKkOHEYHO yObIBaroIlasi reOMeTpruecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMABHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

HCIOJIb30BaTh IPOrPECCUH JIUISl PELISHMs] pEalIbHBIX 3aJ]1ad MPUKJIaJHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh  HOHATHSAMM:  TOCIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUS
MOCJIeI0BATEIbHOCTEN, MOHOTOHHBIE 1 OTPaHUYEHHbIE MTOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEUHO MaJbIX;

CBOOOJHO ONEpUPOBATH MOHATHSIMH: HENpEpbIBHbIE (PYHKIIMM, TOUYKH pa3pbiBa rpaduxa
(byHKLIMH, aCUMIOTOTHI Tpaduka QyHKINH;



CBOOOJTHO OIEpPHPOBATH MOHATHEM: (DYHKIMS, HENpepbIlBHAas Ha OTpe3Ke, NMPUMEHATH
CBOMCTBA HETIPEPHIBHBIX (DYHKIIUM JIJISl PEIICHUS 3a/1a4;

CBOOOJTHO ONEpUPOBATh TMOHATUSMHU: TIepBas W BTOpas NPOU3BOJAHBIE (YHKIIHH,
KacaresibHas K TpaduKy QyHKIUH;

BBIYUCIISATH TPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINNA;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOIHOM [T peLIeHH 3a/1au.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHO)KECTBAMH;

HCII0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIH aIapar JJisl ONMCAHUS PeaJbHbIX IPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4EOHBIX PEIMETOB;

CBOOOZHO OMNEpUpPOBATh MOHITUSIMH: OIpEAeNiCHUEe, Teopema, ypaBHEHHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCWIIBHBIE ypPaBHEHUS U
HEpaBEHCTBA.

K xonny oOyuenus B 11 kiacce oOyyaroluiics MONYYHUT CIEAYIOIIME IPEIMETHbIE
pe3yNbTaThl MO OTACIBHBIM TeMaM paldoueill mporpaMMmbl yueOHOro Kypca «Anredpa M Havamna
MaTEeMaTHUYECKOI0 aHaJIn3a»:

Yucsia v BBIYUCICHUA:

CBOOOZHO OINEpPUPOBaTh MOHATUSMHU: HATYpajJbHOE U 1LEJ0€ YHCIO, MHOXKECTBA
HaTypaJbHBIX U LIEJIBIX YKCEJl, UCIOJb30BaTh MPU3HAKHU JeauMocTH uenbix uyncen, HOJ[ u HOK
HaTypaJIbHbIX YHMCEN JJIsl PELIeHUs 3a1a4, IPUMEHATh aAIroput™M EBkina;

CBOOOIHO OIEPUPOBATH MOHSATHEM OCTAaTKa [0 MOAYIIIO, 3alIUCHIBATh HATYypaIbHbIC UHCIIA B
Pa3IUYHbIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO OMEPUPOBATh MOHATUAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
YHCeN, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alreOpandeckoil M TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH apUPMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON TJIOCKOCTH.

YpaBHeHuUs1 M HepaBeHCTBA:

CBOOOJTHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHble U
Jorapu(MuuecKre HEPaBeHCTBA, HAXOAUTh UX PEILICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUTSl PELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJHO ONEPUPOBATH MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YpaBHEHUI U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHANILHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPABEHCTB;

pemarth panuoHANbHBIE, HWPpPALMOHAIbHbBIE, [IOKa3aTeJbHbIe, JIOTapUPMHUUECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAILNE MOYJIN U TapaMETPbI;

MPUMEHSTH IrpaduyecKue METO/bI JUIsl pEIlIeHNs ypaBHEHUI U HEPAaBEHCTB, a TaKXKe 3a/1a4 ¢
napameTpamu;

MOJIEJIMPOBaTh peajibHblE€ CHUTYallMM Ha $3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33Ja4H, UCCIIEI0BATh IOCTPOEHHBIE MOJIENH
C UCIOJIb30BaHUEM alllapara airedpbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH Irpa@UKy KOMMO3UIMHA (DYHKIUN C IMOMOIIBIO AJIIEMEHTAPHOIO MCCIEIOBAHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTPOUTH F€OMETpUYECcKre 00pa3bl ypaBHEHHUI U HEPABEHCTB Ha KOOPJMHATHOM IJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

MPUMEHSTh QYHKIUHU AJI1 MOJIETIMPOBAHUS U UCCIIEIOBAaHUS pPeabHbBIX MPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIM3a:



UCIIONIb30BaTh IPOU3BOJIHYIO JUIS HCCIEAOBaHHS (QYHKIIMM Ha MOHOTOHHOCTh H
IKCTPEMYMBHI;

HAXOJUTh HaNOOJbIIIEEe U HAMMEHbIIIECE 3HAYCHHS (DYHKIIMK HEMPEPHIBHON HAa OTPE3KE;

UCTIOJIB30BaTh MPOU3BOHYIO ISl HaXOXJICHUS HAMIIYUIICrO PEIICHUS B MPUKJIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONPEACNCHUS CKOPOCTH M YCKOPEHUs
nporiecca, 3alaHHOTO (OPMYIIOH HITH rpadUuKoOM;

CBOOOIHO OTIEPUPOBATH MOHATUSMU: TIEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJUTh IUIONIAIU IIOCKUX UTYP U 00BEMBI TEJ C TOMOIIBIO HHTETPaa;

UMETh TPEJCTABICHUE O MATEeMAaTUYECKOM MOJICIIMPOBAHMH HA TMPUMEPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33[a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CPeICTBAMH MAaTeMAaTHYECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
n/n NPOrpaMmbl Bcero Kourpoarneie  TIpaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U o4 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
2 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
IEJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppatnmonansHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
5 Tpuronomerpuveckre BRIpaKEHUS U 29 1
ypaBHEHUs
7 [locrenoBareabHOCTH U POTPECCUH 10 1
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 2
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoabneie  Ipaxtuieckue o0pa3oBaTejibHbIE
padoTshI padoThI pecypee
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 WpparmonaibHbIe, TOKa3aTSIBHBIE H o4 1
norapuMUUEcKre HEPaBEHCTBA
5 KomriekcHbie ncia 10
6 HarypanbHble u nensie ynucna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3amaqn ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe U (pPOBbIE

N Tema ypoka K 1 Aara oOpa3oBaTe/ibHbIE
/o Yp Beero OHTPOJbHbIE PaKTH4YecKHe u3yuenus P
padoTbI padoTbI pecypchl

1 MuoxecTso, onepau Hax 1 https://m.eds00.ru/1255f795
MHOECTBAMHU U UX CBOICTBA

2 JHuarpammbl Ditnepa-Benna 1 https://m.edsoo.ru/83bfefd5
[IpuMeHeHne TeopeTUKO-

3 MHOYKECTBEHHOIO arrapara Jjis 1 https://m.edsoo.ru/balad981
perieHus 3ana4y
PanmonanbsHbie uncna.

4 OOBIKHOBCHHEIC H ICCATHUHBIC 1 https://m.edsoo.ru/c6418b52
po0u, IPOIIEHTHI, 0ECKOHEUHBIE
MepHOANIecKHe Ipoou
ParmonanbsHbie yncna.

5 OOLIKHOBEHHEIE 1 IECATHIHEIE 1 https://m.edso0.ru/673172bf
po0u, IPOIIEHTHI, 0ECKOHEUHBIE
MepHoOANIecKHe Ipoou

6 [pivenenne pobeii 1 npoueHTos 1 https://m.edsoo.ru/cbd8277d
JUTSL peIIeHUs MPUKIIATHBIX 3a/1a4

7 Tpmvenenne 1podeit n NpoueHTOR 1 https://m.edsoo.ru/b4e281fd
JUTS pellIeHUs MPUKJIIAIHBIX 3a/1a4
JleficTBUTENIbHBIE YHCIIA.

8 PanpoHansHbIE U 1 https://m.edsoo.ru/14c4868a
HppalMOHAIIbHBIE YHCIIa

9 Apunq)MeTquCKHe OTeparui ¢ 1 https://m.edsoo.ru/abc2d62f
JEHCTBUTEILHBIMU YU CIIAMA

10 MopyiIe ICACTBATEIEHOTO HCII 1 https://m.edso0.ru/37b24378

U €T0 CBOMCTBA



https://m.edsoo.ru/1255f795
https://m.edsoo.ru/83bfefd5
https://m.edsoo.ru/ba1ad981
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/673172bf
https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/b4e281fd
https://m.edsoo.ru/14c4868a
https://m.edsoo.ru/abc2d62f
https://m.edsoo.ru/37b24378

11

[TpubnuxEHHBIC BRIYUCIICHUS,
IIpaBWJIa OKPYIJIEHUS, IPUKUJIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUI

https://m.edso0.ru/d83a96ca

12

OcHOBHbIE METOBI PELICHUS
LENBIX U JPOOHO-PAIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

https://m.edso0.ru/99b5ac47

13

OCHOBHEBIE MCTOJbI pCHICHUS
OCJIbIX U I[pO6HO-paIII/IOHaJII)HI)IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

https://m.edso0.ru/143d7cal

14

OCHOBHEBIE MCTO/bI PCIICHHA
OEJIbIX U I[pO6HO-paIII/IOHaJII)HI)IX
ypaBHeHI/Iﬁ N HCPABCHCTB

https://m.edso0.ru/e3d2ad84

15

16

MHorousneHs! 0T OAHOMI
nepeMeHHou. Jlenenue
MHOT'O4JIeHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

MHOrousneHs! ¢ LeIbIMU
koa¢ppunuentamu. Teopema
Buera

https://m.edsoo.ru/1c7albabs

https://m.edsoo.ru/ff149ca8

17

18

Pemenne cucteM TMHEHHBIX
YpaBHEHUU
Pemenne cucremM TUHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/55fa9bfa

https://m.edsoo.ru/l1c76cbca

19

20

Marpuia cucTeMsl JMHEUHBIX
ypaBHeHUN. OTnpeaenuTesnsb
MaTpHULbl 2X2, €To
F€OMETPUYECKUIN CMBICIT U
CBOWCTBA; BBIYMCIICHUE €TO
3HAYEHUS

Onpenenurtenb MaTpUIBI 2X2, €ro
F€OMETPUYECKUI CMBICI U
CBOICTBA; BRIYMCIICHHE €TI0
3HAYCHUS

https://m.edsoo.ru/ee5c2192

https://m.edsoo.ru/b128febl



https://m.edsoo.ru/d83a96ca
https://m.edsoo.ru/99b5ac47
https://m.edsoo.ru/143d7ca1
https://m.edsoo.ru/e3d2ad84
https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8
https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192
https://m.edsoo.ru/b128feb1

21

[Ipumenenue onpenenuTens s
pelIeHUs] CUCTEMBI IMHEUHBIX
ypaBHEHUU

https://m.edsoo.ru/f67bed83

22

Pemenuie npukiaaHbIxX 3a1a4 ¢
MIOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUU

https://m.edsoo.ru/aa76e19a

23

Pemienune npuknagHeIx 3a1a4 c
ITOMOUIbIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/e49a9dcl

24

25

26

KonrponbHas pabora:
"PanionanbHble ypaBHEHUS U
HepaBeHCTBa. CHUCTEMbI IMHEMHBIX
ypaBHEHHH"

OyHKIHSI, CIOCOOBI 3aJaHUS
¢byHkuuu. Bzaumuo o6patHbie
¢bysakun. Komnosunus pyHknuit
I'padux GpyHkIMU. DeMeHTapHbIe
npeoOpa3oBaHus rpauKoB
byHKIUH

https://m.edsoo.ru/5b4ba92e

https://m.edso0.ru/3572687c

https://m.edso0.ru/18c5661b

27

28

OO6nacTh onpeneneHus 1
MHO>KECTBO 3HAUE€HUN (QYHKIUH.
Hymu gynxun. [IpomexyTku
3HaK ITOCTOSIHCTBA

UeETHbie 1 HEUETHBIE (PYHKITUH.
[lepuonnueckue GyHKINU.
[TpoMexkyTKM MOHOTOHHOCTH

byHKIIUHU

https://m.edso0.ru/69a4e756

https://m.edsoo.ru/71218abf

29

MakcuMyMBbl 1 MUHUMYMBI
¢byukun. Hanbonpiiee u
HaMMEHblIIee 3HaYCHNEe PYHKIIUU
Ha MPOMEXKYTKE

https://m.edso0.ru/78811d9%e

30

JIuneitHas, KBagpaTU4YHAS U
ApoOHO-TMHEHHAas QyHKIH

https://m.edsoo.ru/dfa228e8



https://m.edsoo.ru/f67bed83
https://m.edsoo.ru/aa76e19a
https://m.edsoo.ru/e49a9dc1
https://m.edsoo.ru/5b4ba92e
https://m.edsoo.ru/3572687c
https://m.edsoo.ru/18c5661b
https://m.edsoo.ru/69a4e756
https://m.edsoo.ru/71218abf
https://m.edsoo.ru/78811d9e
https://m.edsoo.ru/dfa228e8

31

DneMeHTapHOE HCCIICI0BAaHNE U
MOCTPOCHHE TPAPUKOB ITHX

byHKIMHA

https://m.edsoo0.ru/75¢82289

32

DneMeHTapHOE HCCIICI0BAaHNE U
MOCTPOCHHE TPAPUKOB ITHX

byHKIMHA

https://m.edsoo.ru/44e7e845

33

34

CreneHb C LEJIbIM IT0Ka3aTeIEM.
bunom HeroTona

CreleHs ¢ IeIbIM II0KA3aTEIEM.
bunom Herorona

https://m.eds00.ru/6364696a

https://m.edso0.ru/1933a74a

35

36

37

38

39

40

41

CreneHHas GyHKLUSA C
HaTypaJIbHBIM U LIEIbIM
nokasaresnem. E€ cBolicTsa u
rpadux

Konrtponbnas pabora: "CreneHnas
¢ynkus. E€ cBoiictBa u rpaguk"

ApudpmeTrueckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €T0
CBOMCTBA

ApudpmeTrueckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €T0
CBOMCTBA

[TpeobOpazoBanHms YUCITOBBIX
BBIpXKEHUH, COepKAIIUX
CTCIICHU U KOPHU
[TpeobOpazoBanHms YUCITOBBIX
BBIpXEHUH, COIepIKAIUX
CTCIICHU U KOPHU
[Ipeobpa3oBaHUs YHCIOBBIX
BBIPAYKEHHI, COJIEPIKALIUX
CTETICHHU U KOPHU

https://m.edso0.ru/b2a46ef9

https://m.edso0.ru/24c794c5

https://m.edsoo.ru/bdc5ac39

https://m.edsoo.ru/25ff7722

https://m.edso0.ru/3673781c

https://m.edsoo.ru/dea3b98e

https://m.edsoo.ru/1b14b4d6



https://m.edsoo.ru/75c82289
https://m.edsoo.ru/44e7e845
https://m.edsoo.ru/6364696a
https://m.edsoo.ru/1933a74a
https://m.edsoo.ru/b2a46ef9
https://m.edsoo.ru/24c794c5
https://m.edsoo.ru/bdc5ac39
https://m.edsoo.ru/25ff7722
https://m.edsoo.ru/3673781c
https://m.edsoo.ru/dea3b98e
https://m.edsoo.ru/1b14b4d6

42

WppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UpPalMOHATIBHBIX YpaBHEHUI

https://m.edsoo.ru/26ad77de

43

WppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UpPPalMOHATIBHBIX YpaBHEHUI

https://m.edso0.ru/al276618

44

WppatnmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEIICHUS
UPPalMOHATILHBIX YPaBHEHUI

https://m.edsoo.ru/b2578f49

45

PaBHOCHIIBHBIE TTEPEXO/IBI B
peLIeHNN UPPAUOHATIBHBIX
ypaBHEHUH

https://m.edso0.ru/87b79e5d

46

PaBHOCHIIBHBIE IEpEXOABI B
peLIeHNN UPPaLMOHAIbHBIX
ypaBHEHUH

https://m.edso0.ru/4bh9262¢

47

48

49

PaBHOCHIBHEIE nepexoanl B
pELIEHUHN UPPALMOHATIBHBIX
YpaBHEHUU

PaBHOCHIBHEIE nepexoanl B
pELIEHUHN UPPALMOHATIBHBIX
YpaBHEHUU

CaoiicTBa U rpaguk KOpHsI N-oi
CTEINEeHH KaK (QYHKIUN 0OpaTHOM
CTETIEHH C HaTypaJIbHBIM
nokaszaresem

https://m.edsoo.ru/4ed62431

https://m.edso0.ru/da65eaac

https://m.edso0.ru/2aeca91f

50

51

CoiicTBa u rpaduk KOpHs N-0if
CTENEeHU KaK GyHKIIMHU 00paTHOU
CTETEHU C HAaTYPAJIbHBIM
IIOKa3aTeneM

Kontponbnas padota: "CBoiicTBa
U rpaduk KOpHs N-0if cTeneHu.
HppannonanbHbie ypaBHEHUA"

https://m.edsoo.ru/942e9baf

https://m.edsoo.ru/21f372b4



https://m.edsoo.ru/26ad77de
https://m.edsoo.ru/a1276618
https://m.edsoo.ru/b2578f49
https://m.edsoo.ru/87b79e5d
https://m.edsoo.ru/4bb9262e
https://m.edsoo.ru/4ed62431
https://m.edsoo.ru/da65eaac
https://m.edsoo.ru/2aeca91f
https://m.edsoo.ru/942e9baf
https://m.edsoo.ru/21f372b4

52

53

Crenenb ¢ palioOHATbHBIM
nokKasaTeJieM U €€ CBOUCTBA

Crenenb ¢ palliOHATbHBIM
rokasaresieM U e€ CBOWCTBa

https://m.edsoo.ru/92cdb3eb

https://m.edsoo.ru/b3e63dd3

54

55

Crenenb ¢ palliOHATBHBIM
IoKasaTelieM H €€ CBOMCTBA
[TokazarenpHas QyHKIHS, €€
CBOICTBa U rpaduk

https://m.edsoo.ru/c688a2e5

https://m.edso0.ru/e54932a2

56

Hcnonb3oBanue rpaduka
(GyHKINU 1715 peIeHust
ypaBHEHUH

https://m.edsoo.ru/ae2f6e85

57

58

59

60

61

62

63

Hcnons3oBanue rpaduka
GYHKIUU 7S peIIeHUs
YpaBHEHUU

ITokazaTenbHble ypaBHEHUS.
OCHOBHBIE METOABI PELLIEHUS
ITOKA3aTENIbHBIX YPABHEHUI

ITokazaTenbHble ypaBHEHUS.
OCHOBHBIE METOABI PELLIEHUS
ITOKA3aTENIbHBIX YPAaBHEHUI

ITokazaTenbHbIe ypaBHEHUS.
OCHOBHBIE METOABI PELLIEHUS
ITOKA3aTENIbHBIX YPABHEHUI

KonTponshas pabora:
"IToka3zarenbHast QyHKIIHSL.
[TokazaTenbHble ypaBHEHUA"
Jlorapudm uucna. CoiicTBa
nmorapupma

Jlorapudwm uucna. CBoicTBa
norapudpma

https://m.edsoo.ru/e59ed2el

https://m.eds00.ru/66434be6

https://m.edsoo.ru/2b55a65f

https://m.edso0.ru/cabb5663

https://m.edso0.ru/981bd484

https://m.edso0.ru/6996b38a

https://m.edso0.ru/32c74b52

64

Jlorapudm uucna. CoiicTBa
nmorapudma

https://m.edso0.ru/9ce4e695



https://m.edsoo.ru/92cdb3eb
https://m.edsoo.ru/b3e63dd3
https://m.edsoo.ru/c688a2e5
https://m.edsoo.ru/e54932a2
https://m.edsoo.ru/ae2f6e85
https://m.edsoo.ru/e59ed2e1
https://m.edsoo.ru/66434be6
https://m.edsoo.ru/2b55a65f
https://m.edsoo.ru/ca5b5663
https://m.edsoo.ru/981bd484
https://m.edsoo.ru/6996b38a
https://m.edsoo.ru/32c74b52
https://m.edsoo.ru/9ce4e695

65

66

JlecTUYHBIC U HATYpAJIbHBIC
Jorapupmbl
JlecATUYHBIE U HATYypAJIbHBIC
Jorapudmpl

https://m.edso0.ru/b83ab9f5

https://m.edsoo.ru/dd5c15f2

67

68

[IpeobOpazoBanue BhIpaXKEHUH,
COZIep KALIHX JIOTapU(MBI
[IpeoOpazoBaHue BEIpaKEHUH,
COJIEp>KaIIMX JorapudMbl

https://m.edsoo.ru/e89a71d1

https://m.edsoo.ru/b54bf4ab

69

70

71

[TpeoOpa3oBaHue BBIpaKeHUH,
COZIepIKAIHX JIOTapU(MBI
Jlorapudmuueckas GyHkuus, eé
CBOWCTBa U TpaduK
Jlorapudmuueckas pyHKuus, eé
CBOMCTBa M rpaduk

https://m.edsoo.ru/e4e7668f

https://m.edsoo.ru/c73dac79

https://m.edso0.ru/8f13f8a4

72

Hcnonb3oBanue rpaduxa
GYHKIUM 1715 peLIeHUst
ypaBHEHUH

https://m.edsoo.ru/4fd8798b

73

Hcnonb3oBanue rpaduka
(GYHKIUM 1715 peLIeHUst
ypaBHEHUH

https://m.edsoo.ru/dc551efd

74

Jlorapudpmmuueckue ypaBHEHUS.
OcCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX YpaBHEHUN

https://m.edso0.ru/24475d87

75

76

77

Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METOABI PELLIEHUS
Jorapu(MUUECKUX ypaBHEHUI

Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METOABI PELLIEHUS
Jorapu(MUUECKUX ypaBHEHUI

PaBHOCHIIBHBIE TIEPEXO/IBI B
peleHNH JorapupMHUUECKUX
ypaBHEHUU

https://m.edsoo.ru/754b14c8

https://m.eds00.ru/96138576

https://m.edsoo.ru/87c45ab8



https://m.edsoo.ru/b83ab9f5
https://m.edsoo.ru/dd5c15f2
https://m.edsoo.ru/e89a71d1
https://m.edsoo.ru/b54bf4ab
https://m.edsoo.ru/e4e7668f
https://m.edsoo.ru/c73dac79
https://m.edsoo.ru/8f13f8a4
https://m.edsoo.ru/4fd8798b
https://m.edsoo.ru/dc551efd
https://m.edsoo.ru/24475d87
https://m.edsoo.ru/754b14c8
https://m.edsoo.ru/96138576
https://m.edsoo.ru/87c45ab8

78

PaBHOCHIIBHBIE TEPEXO/BI B
peleHNH JorapupMHUUECKUX
ypaBHEHUU

https://m.edsoo.ru/23de51d3

79

KonTponbnas pabora:
"Jlorapudmuyeckast QyHKITUS.
Jlorapudmuueckue ypaBHCHHs"

https://m.edso0.ru/85a69d2¢c

80

81

Cunyc, KOCHHYC, TAaHTCHC U
KOTaHT€HC YHCIIOBOTO apryMEeHTa
CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCJIOBOTO apryMEeHTa

https://m.eds00.ru/5353993d

https://m.edso0.ru/467176b5

82

83

84

ApKcuHyC, apKKOCUHYC U
ApKTaHI'€HC YHCIOBOrO apryMeHTa
ApKcuHyC, apKKOCUHYC U
ApKTaHI'€HC YHCIOBOrO apryMeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIEIICHUE
TPUTOHOMETPUUECKUX (YHKIUI
YHUCJIOBOI'O apryMEHTa

https://m.edsoo.ru/3bd79b2b

https://m.edso0.ru/e588666f

https://m.edso0.ru/8732a6b8

85

86

Tpuronomerpuueckas
OKPY>KHOCTb, OIIpE/IeIICHHE
TPUTOHOMETPHUECKUX (PYHKIIUN
YHCIIOBOTO apryMeHTa

OcHOBHBIE TPUTOHOMETPHUYCCKUEC
bopMmyIbI

https://m.eds00.ru/8985f3f8

https://m.edsoo.ru/1876a71f

87

88

89

OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopMyIIbI
OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopMyIIbI
OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmyIbl

https://m.edsoo.ru/ba6b3e3e

https://m.edsoo.ru/9ed2eee4

https://m.edsoo.ru/6acdea85

90

ITpeoOpaszoBanue
TPUTOHOMETPHYECKUX BBIPAKCHHUH

https://m.edsoo.ru/e73bfc21



https://m.edsoo.ru/23de51d3
https://m.edsoo.ru/85a69d2c
https://m.edsoo.ru/5353993d
https://m.edsoo.ru/467176b5
https://m.edsoo.ru/3bd79b2b
https://m.edsoo.ru/e588666f
https://m.edsoo.ru/8732a6b8
https://m.edsoo.ru/8985f3f8
https://m.edsoo.ru/1876a71f
https://m.edsoo.ru/ba6b3e3e
https://m.edsoo.ru/9ed2eee4
https://m.edsoo.ru/6acdea85
https://m.edsoo.ru/e73bfc21

[IpeobpazoBanue

91 . https://m.edsoo.ru/a3ec7eal
TPUTOHOMETPUYECKUX BBIPAKECHUU
[TpeoOpaszoBanue )

92 IPHTOHOMETPIECKHX BHPAKEHHI https://m.edso0.ru/294de3d6
[IpeobpazoBanue )

93 TPHIOHOMETPHHYECKUX BHIpaKeHHii https://m.edso0.ru/8a7943db

94 Pemenne EPHFOHOMeTqueCKHX https://m.edsoo.ru/8bda54be
ypaBHeHI/II/I

95 Pemenme TPHTOHOMETPHHECCKHX https://m.edsoo.ru/3b3fcef4
YpaBHEHUHU

96 Pemenme TpHFOHOMeTqueCKHX https://m.eds00.ru/16233155
YpaBHEHUHU

97 Pemenue EpHFOHOMeTp HHaCCKHX https://m.edsoo.ru/c7eedb68
ypaBHeHI/II/I

98 Pemerme TpHrOHOMeTqueCKHX https://m.edsoo.ru/17efeea?
YpaBHEHUU

99 Pemenne TmeHOMeTp HAeCcKIX https://m.edso0.ru/c7fa9769
ypaBHGHI/II/I

100 Pemerme TPHTOHOMETPHHECCKHX https://m.edso0.ru/452282d8
YpaBHEHUU
KonrtponbHas pabora:

101 Tpuronomerpiraeckue https://m.edsoo.ru/e5c9dblb
BBIpa)KeHI/ISI nu
TPUTOHOMETPUYECKNE YPAaBHEHUS "
ITocnenoBaTenbHOCTH, CIIOCOOEI

102 AR HOCHeHOBaTeHLVHOCTeH' https://m.edsoo.ru/15f53b52
MeTtox MaTeMaTHIECKOI
WHIYKIUH
MOHOTOHHLIC " or paHI/I‘-IeHHLIC

103 mocjeaoBareabHOCTH. McTopus https://m.edso0.ru/8b2841f5
a”HaIM3a OECKOHEYHO MAJIBIX

104 Apudmerndeckas mporpeccus https://m.edsoo.ru/7125ba54



https://m.edsoo.ru/a3ec7ea1
https://m.edsoo.ru/294de3d6
https://m.edsoo.ru/8a7943db
https://m.edsoo.ru/8bda54be
https://m.edsoo.ru/3b3fcef4
https://m.edsoo.ru/16233155
https://m.edsoo.ru/c7eedb68
https://m.edsoo.ru/17efeea7
https://m.edsoo.ru/c7fa9769
https://m.edsoo.ru/452282d8
https://m.edsoo.ru/e5c9db1b
https://m.edsoo.ru/15f53b52
https://m.edsoo.ru/8b2841f5
https://m.edsoo.ru/7125ba54

105 I'eomeTpHruecKas MPOrpecCHst https://m.edsoo.ru/9eladeff

106 beckoneuro yopipatomas https://m.eds00.ru/9b6297a8
Tr€OMETPUYECKast POTPECCUs

107 Cymma 6eCKOHqu HO yOLIBaromIeH https://m.edso0.ru/6a2f764b
F€OMETPUUYECKON MTPOTPECCUU
JInHeWHBIN U SKCIOHEHIIUAIbHBIN

108 poct. Yucio e. Dopmyiia CIIOKHBIX https://m.edsoo.ru/7c496ecl
MIPOIICHTOB
JInHEeNHbBINA U DKCIOHEHIINAIbLHBIN

109 poct. Hucio e. Dopmyrna CIOKHBIX https://m.edsoo.ru/2e3b6f82
MIPOIICHTOB
Hcrnonbs30Banme Mporpeccuu Juist

110 pCLICHUS peabHbIX 3a/1a4 https://m.edso0.ru/8431614d
MIPUKJIATHOTO XapaKTepa
KonTponbHas pabora:

111 "ITociie10BaTENbLHOCTH U https://m.edsoo.ru/e4cc3c8f
nporpeccun”

112 Hel{pepHBHHe pynKumn 1 B https://m.edsoo.ru/c713449d
CBOMCTBA

113 Totxa paspeisa. A(iHMHTOTH https://m.edso0.ru/72834b6d
rpaduKoB PyHKIHHA

114 CBolicTBa YHKIUH HENPEPBIBHBIX https://m.edso0.ru/518fd95d
Ha OTpe3Ke

115 CBolicTBa yHKIMH HEIPEPHIBHAIX https://m.edso0.ru/6aa2242c
Ha OTpEe3Ke

116 Meron unTepBanos A pemenns https://m.eds00.ru/983c4bf7
HEPaBEHCTB

117 MeTon nHTepBANOB I peICHHA https://m.edsoo.ru/79dcc343
HEPaBEHCTB

118 ~ METOA MHTEPBAIIOB /U1 PeMICHHUS https://m.edso0.ru/42262dbf

HEPABEHCTB



https://m.edsoo.ru/9e1a4eff
https://m.edsoo.ru/9b6297a8
https://m.edsoo.ru/6a2f764b
https://m.edsoo.ru/7c496ec1
https://m.edsoo.ru/2e3b6f82
https://m.edsoo.ru/8431614d
https://m.edsoo.ru/e4cc3c8f
https://m.edsoo.ru/c713449d
https://m.edsoo.ru/72834b6d
https://m.edsoo.ru/518fd95d
https://m.edsoo.ru/6aa2242c
https://m.edsoo.ru/983c4bf7
https://m.edsoo.ru/79dcc343
https://m.edsoo.ru/42262dbf

119

[Ipumenenue cBOMCTB
HEMPEPBIBHBIX (PYHKIIHHA JUIS
pelieHus 3a1ad

https://m.edsoo.ru/ca96725f

120

[IpumeneHnue cBOMCTB
HEMPEPBIBHBIX (PYHKIIHHA JUIS
pelieHus 3a1ad

https://m.eds00.ru/17286267

121

122

I[TepBast u BTOpas MpoON3BOIHEIC
GbyHKIIUU

Onpenenenue, reOMETPUYECKUI
CMBICT ITPOU3BOIHOM

https://m.edso0.ru/a966531b

https://m.edsoo.ru/bfb748b1

123

124

125

Omnpenenenve, GU3NYECKUN CMBICIT
MPOU3BOAHOMN

YpaBHEeHHE KacaTelbHOU K
rpaduKy QyHKIHH

YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIIUU

https://m.edsoo.ru/4c2b1416

https://m.edsoo.ru/bfc1b543

https://m.edso0.ru/912be4f3

126

127

[Ipon3BoHBIE 37IEMEHTAPHBIX
byHKIMIA
[TIpon3BoOaHBIE DIIEMEHTAPHBIX
byHKIUH

https://m.edso0.ru/3226affc

https://m.edso0.ru/87a6f8a5

128

IIponsBoHas CyMMBI,
MIPOU3BEICHNUS, YACTHOTO U
KOMIO3ULUH (PYHKITHI

https://m.edsoo.ru/26fa41b9

129

130

131

[IponsBogHas CyMMBI,
IIPOU3BEIEHNUS, YACTHOTO U
KOMITO3UIIUU (YHKITHIH
[IponsBogHAas CyMMBI,
IIPOU3BEIEHNUS, YACTHOTO U
KOMITO3UIIUHU (YHKITHI
Kontponbnas pabora:
"IIponsBogHas"

https://m.edso0.ru/44876d3a

https://m.edso0.ru/3984aa6¢

https://m.edsoo.ru/cd83e15d



https://m.edsoo.ru/ca96725f
https://m.edsoo.ru/17286267
https://m.edsoo.ru/a966531b
https://m.edsoo.ru/bfb748b1
https://m.edsoo.ru/4c2b1416
https://m.edsoo.ru/bfc1b543
https://m.edsoo.ru/912be4f3
https://m.edsoo.ru/3226affc
https://m.edsoo.ru/87a6f8a5
https://m.edsoo.ru/26fa41b9
https://m.edsoo.ru/44876d3a
https://m.edsoo.ru/3984aa6c
https://m.edsoo.ru/cd83e15d

[ToBTOpeHue, 0600mIEHNE,

132 CHCTEeMAaTH3anus 3HAaHUI: 1 https://m.edsoo.ru/aech94ba
"YpaBHenus"
[ToBTOpeHue, 0600mIEHNE,

133 CHCTEMaTHU3allMs 3HAHHIA: 1 https://m.eds00.ru/6¢985843
"®yHkuun"

134 HToroBast KoHTpoJIbHAsE paboTa 1 https://m.edsoo.ru/4b13ba64

135 HTorosas KOHTpOJIbHas pabora 1 https://m.edsoo.ru/df719817

136 Hosroperme, 06061“61”116’ 1 https://m.edso0.ru/48271c3c
CHCTEMaTH3aIHs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://m.edsoo.ru/aecb94ba
https://m.edsoo.ru/6c985843
https://m.edsoo.ru/4b13ba64
https://m.edsoo.ru/df719817
https://m.edsoo.ru/48271c3c

11 KJIACC

Ne
n/n

Tema ypoka

Bcero

KoaudecTBO 9acoB

KoHnTpoJbHbie
padoThI

IIpakTHYeckue

padoThI

Jlara
U3yYeHUS

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTte/ibHbIE

pecypchl

[Ipumenenne npou3BOHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

https://m.edsoo.ru/72b24fd7

[TpuMeHeHne IPOU3BOTHOMN K
WCCIJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTh M OKCTPEMYMBI

https://m.edso0.ru/alc89b24

[TpuMeHeHne IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTh M SKCTPEMYMBI

https://m.edsoo.ru/c165191e

[IpuMeHeHne npon3BOHOM K
uccleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCclieIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnaenne HaubosbI1ero u
HAaUMEHBIIIETO 3HAUYEHUS
HenpepbrIBHON (QYHKIIUU Ha
OTpE3KE

https://m.edsoo.ru/787del7d

https://m.edsoo.ru/b4fdf8fe

https://m.edsoo.ru/d4a7hb6f7

https://m.edsoo.ru/4c15f33d

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (PYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/a4f28db4



https://m.edsoo.ru/72b24fd7
https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/b4fdf8fe
https://m.edsoo.ru/d4a7b6f7
https://m.edsoo.ru/4c15f33d
https://m.edsoo.ru/a4f28db4

10

Haxoxnenune HanOoupIIero u
HAaMMEHBIIETO 3HAYCHUS
HeTIpephIBHON (QYHKIMU HA
OTpe3Ke

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHHS
HEeNpepbIBHON (PYHKIINU HA
OTpe3Ke

https://m.edso0.ru/36697f39

https://m.edso0.ru/77268c2b

11

12

Haxoxnenune HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HETIPepHIBHON (QYHKIMN HA
OTpe3Ke

Haxoxnenne HanOobIero u
HaMMEHbBIIETO 3HAYCHHS
HEeTpPEepbIBHON (PYHKIINU HA
OTpe3Ke

https://m.edsoo.ru/7bal1134

https://m.edso0.ru/b8438d9b

13

14

15

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAaUITY4dlIEro
peLIEeHKs B IPUKIAJAHBIX 3a7a4ax

[IpuMeHeHne Mpou3BOJHON [
HaXO0XACHUS HaWIyqIlIEero
pelIeHns B MPUKJIaIHBIX 3a7ja4ax

[Tpumenenne npou3BOTHOM JJIs
OIpeJIeJIEHUs] CKOPOCTH U
YCKOpEHHS TpoIiecca, 3alaHHOTO
¢bopmyoit uimu rpadukom

https://m.edso0.ru/9c594e6d

https://m.edso0.ru/b27235ee

https://m.edsoo.ru/59e47d67

16

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH U
YCKOPEHHUS IIPOLIECCA, 3aTaHHOTO
dhopmymnoit uiu rpagukom

https://m.edso0.ru/971f5943

17

Kommosurus ¢hyHKImit

https://m.edso0.ru/25a29552

18

Kommnosumus hyHkmmii

https://m.edso0.ru/8d86b63b



https://m.edsoo.ru/36697f39
https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/9c594e6d
https://m.edsoo.ru/b27235ee
https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/971f5943
https://m.edsoo.ru/25a29552
https://m.edsoo.ru/8d86b63b

19

20

21

22

23

Kommnosumus ¢pyHkmmit

I'eomerpuueckue oOpasbl
YpaBHEHUI Ha KOOPJIMHATHOM
IIJIOCKOCTH

I'eomerpuueckue oOpaspl
YpaBHEHUI Ha KOOPJIMHATHOM
IJIOCKOCTH

KonTponbnas pabora:
"UccnenoBanue GyHKIHIA ¢
MTOMOIIIBIO TTPOU3BOAHOM"
[TepBooOpaznas, OCHOBHOE
CBOKMCTBO IIEPBOOOPA3HBIX

https://m.edsoo.ru/6¢f3dbed

https://m.edso0.ru/5964bd28

https://m.edsoo.ru/13bca2d3

https://m.edso0.ru/45e836e7

https://m.edso0.ru/d6b88931

24

25

26

[TepBooOpazHbIe AIIEMEHTAPHBIX
¢bynkuuid. [IpaBuia HaX XK ICHUS
IepBOOOPaA3HBIX

[TepBooOpazHbIe AIIEMEHTAPHBIX
¢ynkuuit. [IpaBuia HaxoXKAEHUSA
epBOOOPaA3HBIX

Nurerpai. I'eomerpuyeckuii
CMBICJI MHTErpaja

https://m.edsoo.ru/a872a135

https://m.edsoo.ru/ecbb5cd3

https://m.edso0.ru/9a928cae

27

Brruncnenue onpenenéHHOro
WHTerpasa mno ¢popmyie
Herorona-Jleioauna

https://m.edsoo.ru/ca9bec52

28

Brruncnenue onpenenéHHOro
WHTerpasa mo ¢popmyie
Herorona-Jleioauna

https://m.edso0.ru/972a1115

29

30

[Ipumenenue unTerpana s
HaxO0KJICHUS TTOIIAIeH TIIIOCKUX
duryp

[IpumeneHnne uHTErpaia s
HaXO0XJIeHUSI 00BEMOB
Te€OMETPUUYECKUX TET

https://m.edso0.ru/8893e18d

https://m.edso0.ru/5a81da96



https://m.edsoo.ru/6cf3dbe4
https://m.edsoo.ru/5964bd28
https://m.edsoo.ru/13bca2d3
https://m.edsoo.ru/45e836e7
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/a872a135
https://m.edsoo.ru/ecbb5cd3
https://m.edsoo.ru/9a928cae
https://m.edsoo.ru/ca9bec52
https://m.edsoo.ru/972a1115
https://m.edsoo.ru/8893e18d
https://m.edsoo.ru/5a81da96

31

32

[Ipumeps pereHnit
mudQepeHInanbHbIX YpaBHEHUH
[Ipumeps! periennit
mudepeHIaTbHBIX YPaBHCHUM

https://m.edsoo.ru/eba4834c

https://m.edsoo.ru/29e9aba6

33

MaremMaTHueCKOe MOJICIIUPOBAHHE
peabHBIX MPOIECCOB C MOMOIIBIO
mudepeHIATbHBIX YPaBHCHUM

https://m.edsoo.ru/4587db4c

34

35

KoHnTposbHas padora:
"[lepBooOpa3nast u uHTETpal"
Tpuronomerpuieckue GyHKINH,
UX CBOWCTBA U rpaduKu

https://m.edso0.ru/35d34e25

https://m.eds00.ru/8294d298

36

Tpuronomerpuieckue GyHKINH,
WX CBOWCTBA U rpaduku

https://m.edsoo.ru/be4fdcl6

37

38

Tpuronomerpuueckue GyHKLIUY,
UX CBOWCTBA U rpapuKu
Tpuronomerpruyeckue GyHKIMH,
UX CBOICTBa U rpaduku

https://m.edso0.ru/24d99a13

https://m.edsoo.ru/dc3ad111

39

40

41

Tpuronomerpuueckue GyHKIUH,
UX CBOWCTBA U rpapuKu

OT160p KOpHEN
TPUTOHOMETPUUYECKUX YpaBHEHUHN
C TTOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPY>KHOCTH

OT10op KOpHE
TPUTOHOMETPHUYECKUX ypaBHEHUH
C IOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edso0.ru/18a64ffa

https://m.edsoo.ru/ecla2fc?

https://m.edsoo.ru/4e3fd474

42

OT10op KOpHEi
TPUTOHOMETPHYECKUX YpaBHECHHI
C IOMOIIBIO

https://m.edsoo.ru/c2e7c593



https://m.edsoo.ru/eba4834c
https://m.edsoo.ru/29e9aba6
https://m.edsoo.ru/4587db4c
https://m.edsoo.ru/35d34e25
https://m.edsoo.ru/8294d298
https://m.edsoo.ru/be4fdc16
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/dc3ad111
https://m.edsoo.ru/18a64ffa
https://m.edsoo.ru/ec1a2fc7
https://m.edsoo.ru/4e3fd474
https://m.edsoo.ru/c2e7c593

TPUTOHOMETPHYECKON
OKPYKHOCTH

OT10op KOpHEi
TPUTOHOMETPHYECKUX YPaBHEHHI

43 C IIOMOILBIO https://m.edsoo.ru/c2fd7f3f
TPUTOHOMETPUUYECKOMN
OKPY>KHOCTH

44 Pemenne TpuronoMeTputecKux https://m.edsoo.ru/1a2229a7
HepaBeHCTB

45 Pemenne TpuroHoMeTputiecKkux https://m.edso0.ru/9eb6285f
HEPaBEHCTB

46 Pemenne TpuronoMeTputecKux https://m.edsoo.ru/c4ea39e4
HepaBeHCTB

47 Peluenue TpuroHoMeTpHecKHX https://m.edsoo0.ru/552f882c
HepaBeHCTB
KontponsHas padora: "['paduku

48 TPUTOHOMETPUYECKHX (DYHKIIMIA. https://m.eds00.ru/d269fbf8
Tpuronomerpuueckue
HepaBeHCTBa"

49 OCHOBHBIC MCTO/IBI peIICHHUS https://m.edsoo.ru/81c3dd2c
ITOKA3aTCIIbHBIX HepaBeHCTB

50 OCHOBHBIC MCTO/BI PELLICHNS https://m.edsoo.ru/17dc6ffl
TTOKA3aTCIIBbHBIX HepaBeHCTB

51 OCHOBHBIC MCTO/IBI PeIICHHUS https://m.edsoo.ru/793cad36
ITOKA3aTCIIbHBIX HepaBeHCTB

52 OCHOBHbIE METOZIEI PEMICHHUS https://m.edso0.ru/235985a4
ITOKA3aTCIIbHBIX HepaBeHCTB

53 OCHOBHbIC MCTO/IBI PeIIICHHUA https://m.edsoo.ru/5a81cdb?2
JoTapu(PMUIECKUX HEPABEHCTB

54 OCHOBHBIC MCTOBI PEIICHUS https://m.edso0.ru/91498ea5

norapuMIUYECKUX HEPABEHCTB



https://m.edsoo.ru/c2fd7f3f
https://m.edsoo.ru/1a2229a7
https://m.edsoo.ru/9eb6285f
https://m.edsoo.ru/c4ea39e4
https://m.edsoo.ru/552f882c
https://m.edsoo.ru/d269fbf8
https://m.edsoo.ru/81c3dd2c
https://m.edsoo.ru/17dc6ff1
https://m.edsoo.ru/793cad36
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/5a81cdb2
https://m.edsoo.ru/91498ea5

OcCHOBHEBIE MCTOJbI pCHICHUSA

55 https://m.edsoo.ru/5b7d4dc6
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBbIC MCTO/IbI pEIICHUS https://m.edso0.ru/d223d229
JoTapu(PMUIECKUX HEPABCHCTB

57 OCHOBHBIC MCTOBI PELICHNS https://m.edso0.ru/15dc7746
HppalMOHaJIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IEI PETICHH https://m.edso0.ru/271334a9
HppalliOHAJIbHBIX HCPABCHCTB

59 OCHOBHEIE METOAEI DETIICHH https://m.edsoo.ru/5dd722d8
HppaLMOHAJIbHBIX HEPABEHCTB

60 OCHOBHEIE METOAEI DETIICHH https://m.edsoo.ru/b1fe93ee
HppaLMOHAJIbHBIX HEPABEHCTB

61 T'padurcckue metons p emelfm https://m.edsoo.ru/fed1b92b
HppalliOHAJIbHBIX ypaBHeHI/II/I

62 I'paduecine merone! pemelfm https://m.edsoo.ru/cd24f4c?
HppalMOHAIbHBIX YPaBHEHUN

63 T'paguaeckue MeTozHl p enfeHM https://m.edso0.ru/22d6f222
ITOKA3aTCIIbHBIX ypaBHeHI/II/I

64 I'paguraeckue MeTogs! pewenns https://m.edsoo.ru/2bef6717
ITOKA3aTCIIbHBIX HepaBeHCT B

65 I'paduccine merone! pemerI A https://m.edsoo.ru/aafb357c
JOTapu(PMUIECKUX YpaBHCHUN

66 I'paurieckue MeToap! pewens https://m.edsoo.ru/9ac2bfb2
JIOFapI/I(I)MI/I‘{CCKI/IX HepaBeHCTB

67 I'pagureckue MeTogs! pelenns https://m.edsoo.ru/4d21fb76
JoTapu(PMUIECKUX HEPABEHCTB
I'paduueckne MeToaBI peIICHHS

68 MOKa3aTeJIbHBIX U https://m.edsoo.ru/6aaef75a
JOTapu(PMUIECKUX YpaBHECHUM
I'paduueckne MeTOaBI PEIICHHS

69 [MOKA3aTEJIbHBIX U https://m.edsoo.ru/acd32149

Jorapu(MUUECKUX ypaBHEHUI



https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/d223d229
https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/5dd722d8
https://m.edsoo.ru/b1fe93ee
https://m.edsoo.ru/fed1b92b
https://m.edsoo.ru/cd24f4c7
https://m.edsoo.ru/22d6f222
https://m.edsoo.ru/2bef6717
https://m.edsoo.ru/aafb357c
https://m.edsoo.ru/9ac2bfb2
https://m.edsoo.ru/4d21fb76
https://m.edsoo.ru/6aaef75a
https://m.edsoo.ru/acd32149

70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U
Jorapu(MUUEeCKUX HEPABEHCTB

https://m.edsoo.ru/fffb2d68

71

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U
JorapuMUUECKUX HEPAaBEHCTB

https://m.edsoo.ru/a2b88522

72

73

KontponsHas pabora:
"UppanmoHanbHele,
NoKa3aTebHbIE U
norapupMHUECKUEe HEpaBeHCTBA"

KommnnekcHple gncia.
Anrebpanyeckas u
TpUTOHOMETpHUIECKast GOpPMBI
3aIMCH KOMIUICKCHOTO YHCIIa

https://m.edsoo.ru/d81de93b

https://m.edso0.ru/d8bd6631

74

75

76

KowmrnekcHeie yncna.
Anrebpanyeckas u
TpUTOHOMETpHYEcKast pOpMbI
3aIMCH KOMIUIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

https://m.edso0.ru/187c44ac

https://m.edso0.ru/73341746

https://m.eds00.ru/57629985

77

N300parkeHre KOMIIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IIJIOCKOCTH

https://m.edso0.ru/8c93chd?

78

N300parkeHre KOMIIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IIJIOCKOCTH

https://m.edsoo.ru/3a41cc66

79

®opmyna Myaspa. Kopau n-oi
CTETICHH N3 KOMIIJICKCHOTO YUCIIa

https://m.edsoo.ru/a5be4ee8

80

®opmyna Myaspa. Kopau n-oit
CTENEHHU U3 KOMIUIEKCHOIO YKcia

https://m.edsoo.ru/22blca52



https://m.edsoo.ru/fffb2d68
https://m.edsoo.ru/a2b88522
https://m.edsoo.ru/d81de93b
https://m.edsoo.ru/d8bd6631
https://m.edsoo.ru/187c44ac
https://m.edsoo.ru/73341746
https://m.edsoo.ru/57629985
https://m.edsoo.ru/8c93cbd7
https://m.edsoo.ru/3a41cc66
https://m.edsoo.ru/a5be4ee8
https://m.edsoo.ru/22b1ca52

81

[TpumeHeHne KOMIUIEKCHBIX
YHCeN JUIs PeIeHUsT PU3NIECKUX
Y TEOMETPHYECKUX 3a]a4

https://m.edsoo.ru/287818af

82
83

KonTpospHas padora:
"KommrekcHbie uncia"

HaTypaJ'IBHI)IC " 1eJIbIC Yuciia

https://m.edso0.ru/63be536f

https://m.edso0.ru/46736¢23

84
85

HarypanbHsle u nensie yucia

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YUCEI

https://m.edsoo.ru/a7bcc942

https://m.edsoo.ru/b162b7ca

86

87

[IpumeHeHne MpuU3HAKOB
JEJIMMOCTH LIEJIbIX YUCE

[IpumeHeHne MpuU3HAKOB
nenumoctu nenbix yucen: HOJl u
HOK

https://m.edso0.ru/68bb5921

https://m.edsoo.ru/bdb89cca

88

[IpuMeHeHue npu3HaKoB
nenumoctu nenbix yucen: HOJl u
HOK

https://m.edsoo.ru/a85cdd79

89

[TpumeHeHne TPU3HAKOB
JEITUMOCTH LEJIBIX YUCEN: OCTATKH
0 MOJIYJTIO

https://m.edso0.ru/f636c614

90

[TpumeHeHne TPU3HAKOB
JEITMMOCTH LEJIBIX YUCEN: OCTATKH
10 MOJIYJTIO

https://m.edsoo.ru/edc239c4

91

92

93

[IpumeHeHne MpU3HAKOB
JeIMMOCTH LIEJIbIX YHCE:
anroput™ EBkinza juis perenus
3aJ1a4 B LIEJIBIX YncIax

Konrtponsnas pabdora: "Teopus
LEBIX yucen"

CucreMa 1 COBOKYITHOCTb
ypaBHEHUH. PaBHOCUIIBHBIE
CUCTEMBI M CUCTEMBI-CIIEACTBUS

https://m.edsoo.ru/77a47562

https://m.edsoo.ru/fdb581a2

https://m.edsoo.ru/e1745b95



https://m.edsoo.ru/287818af
https://m.edsoo.ru/63be536f
https://m.edsoo.ru/46736c23
https://m.edsoo.ru/a7bcc942
https://m.edsoo.ru/b162b7ca
https://m.edsoo.ru/68bb5921
https://m.edsoo.ru/bdb89cca
https://m.edsoo.ru/a85cdd79
https://m.edsoo.ru/f636c614
https://m.edsoo.ru/edc239c4
https://m.edsoo.ru/77a47562
https://m.edsoo.ru/fdb581a2
https://m.edsoo.ru/e1745b95

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUl. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

https://m.edso0.ru/655dd6fb

95

OcCHOBHBIE METOABI PEIIEHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIbHBIX YPABHEHUM

https://m.edsoo.ru/el17f79ce

96

OcCHOBHBIE METOABI PEIIEHUS
CUCTEM U COBOKYITHOCTEH
UPPaLMOHAIBHBIX YPaBHEHUI

https://m.edsoo.ru/34c15bcl

97

OcCHOBHBIE METOABI PEILEHUS
CUCTEM U COBOKYIHOCTEH
II0KA3aTeIbHBIX YPABHEHHUN

https://m.edsoo.ru/bbd36d23

98

OcCHOBHBIE METOABI PELLIECHUS
CUCTEM U COBOKYITHOCTEH
[I0Ka3aTENIbHBIX YPABHEHUI

https://m.edso0.ru/636¢7cd8

99

100

101

102

OCHOBHBIE METO/IbI pEIICHUS
CUCTEM U COBOKYIHOCTEN
JOTapu(PMUUECKUX YpaBHEHUM

OCHOBHBIE METO/IbI pEIICHUS
CUCTEM U COBOKYIHOCTEN
JOTapu(PMUYECKUX YpaBHEHUM

[IpuMeHeHne CUCTEM K pPELICHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3aJ1a4
U3 pa3IMyYHbIX 00JacTel HayKu U
peanbHON JKU3HU, HHTEPIIPETALUs
ITOJIYYEHHBIX PE3YJIBTATOB

[IpuMeHeHne cucTeM K pEeIEHUI0
MaTeMaTU4YeCKUX 3a1a4 U 3aJ1a4
U3 pa3INyYHbIX 00JacTel HayKu U
peanbHOM JKU3HU, UHTEPIIPETaLUs
IIOJIyYEHHBIX PE3yJIbTaTOB

https://m.edsoo.ru/a2dac63a

https://m.edso0.ru/c96be5d2

https://m.edso0.ru/6393645c

https://m.edso0.ru/48a35649

103

[IpumeneHre HEPABEHCTB K
pEIIeHUI0 MaTeMAaTUYECKUX 3a/1a4

https://m.edsoo.ru/7fcf8c11



https://m.edsoo.ru/655dd6fb
https://m.edsoo.ru/e17f79ce
https://m.edsoo.ru/34c15bc1
https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/636c7cd8
https://m.edsoo.ru/a2dac63a
https://m.edsoo.ru/c96be5d2
https://m.edsoo.ru/6393645c
https://m.edsoo.ru/48a35649
https://m.edsoo.ru/7fcf8c11

W 337124 U3 pa3InyHbIX o0acTeit
HayKHU U PEaJIbHOW KU3HH,
MHTEPIIPETALMS TIOTY4EHHBIX
pE3yJIbTaTOB

KonTponbnas pabora: "CucreMbl
palMOHAIBHBIX, HPPAILIMOHATBHBIX

104 https://m.eds00.ru/9922183a
ITOKA3aTCIIbHBIX U
norapu(MUUECKUX ypaBHEHUI"

105 Pauuonanbibie ypaHeHus ¢ https://m.edso0.ru/c1213849
rnapaMmeTpamMu

106 PaunoHanpHbIC HEPABEHCTBA C https://m.edsoo.ru/2cfac246
napaMmeTpaMu

107 PauuoHanbHbIe CHCTEMBI ¢ https://m.edsoo.ru/57d45bab
rnapamMeTpamMu

108 MppanuonansHeIe ypaBHeHns, https://m.edsoo.ru/b5balf6a
HEpPaBEHCTBA C MapamMeTpaMu

109 MppaunonatbHpie CHCTEMB ¢ https://m.edso0.ru/3f2c9546
rnapamMeTpamu

110 TokasatenbHbIe ypaBHEHHUA, https://m.edso0.ru/8bh48e9c2
HEpPaBEHCTBA C MapamMeTpaMu

111 TloKasaTe/bHbIe CHCTEMEI C https://m.edso0.ru/e627c75e
rnapamMeTpamu

112 Jlorapngmirieckue ypapHeHus, https://m.edsoo.ru/b88a8alf
HEPABEHCTBA C TapaMeTpaMu

113 Jlorapu@mirieckie CHCTEMEL ¢ https://m.edsoo.ru/c59fc125
rnmapamMeTpamu

114 TpuronomeTpuieckue ypaBHeHNA https://m.edso0.ru/e1788242
¢ mapamMeTpamMu

115 Tpuronomerputicckue https://m.edsoo.ru/c82157b1
HEPABEHCTBA C apameTpaMu

116 TpuronomeTpIieckue CHCTEMEI ¢ https://m.edso0.ru/85ea8653

napameTpamu



https://m.edsoo.ru/9922183a
https://m.edsoo.ru/c1213849
https://m.edsoo.ru/2cfac246
https://m.edsoo.ru/57d45bab
https://m.edsoo.ru/b5ba1f6a
https://m.edsoo.ru/3f2c9546
https://m.edsoo.ru/8b48e9c2
https://m.edsoo.ru/e627c75e
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https://m.edsoo.ru/c59fc125
https://m.edsoo.ru/e1788242
https://m.edsoo.ru/c82157b1
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118

119

120

ITocTpoenue u uccieoBanue
MaTeMaTHYECKUX MOJENIEH
pEaJIbHBIX CUTYallUi C TIOMOILBIO
YPAaBHEHUH € ITapaMeTpamMu

[ToctpoeHue u uccnenoBaHue
MaTeMaTHYeCKUX MoJeNen
PCAJIbHBIX CI/ITyaLII/Iﬁ C IIOMOIIIBIO
CUCTEM YpaBHEHUU C
rnapameTpamu

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIeNen
PCAIbHBIX CI/ITyaIII/Iﬁ C IIOMOIIIBIO
CUCTEM YpaBHEHUU C
rnapameTpamu

KonTponbhas padora: "3anauu c
napaMerpamu”

https://m.edso0.ru/1346597e

https://m.edso0.ru/8ddcc5f8

https://m.edsoo.ru/dc15elbc

https://m.edso0.ru/8bb56815

121

122

123

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHuH:
"VYpaBHeHus"

[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTH3aIysl 3HAHMI:
"VYpaBHeHus"

[ToBTOpenue, o6o0mEH e,
CUCTEMaTHU3all1s 3HAHUM:
"YpaBHenus. Cuctembl
ypaBHeHui"

https://m.edsoo.ru/5e14c2d?2

https://m.edsoo.ru/88fa2b1f

https://m.edsoo.ru/6e596f46

124

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3als 3HaHuH:
"Hepasencrsa"

https://m.edsoo.ru/bba6agh8

125

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3als 3HaHUH:
"HepaBencrsa"

https://m.edsoo.ru/59elc5cc
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126

[ToBTOpeHue, o600mIEHNE,
cHCTeMaTHu3alus 3HaHUM:
"HepaBencrna"

https://m.edsoo.ru/bb2flldc

127

[ToBTOpeHue, 0600mIEHNE,
cUCTEMAaTHU3allMs 3HAHU:
"I[IpousBoaHas u e€ npumMeHeHue"

https://m.edsoo.ru/c9135ala

128

[ToBTOpeHue, o600mIEHNE,
cucTeMaTu3alus 3HaHH:
"I[IpousBoaHas u e€ npuMeHeHue"

https://m.edsoo.ru/e8d66c2a

129

[ToBTOpeHue, 0600IIEHNE,
CHCTEMAaTHU3alMs 3HAHUM:
"[IpousBoaHas u e€ npumMeHeHue"

https://m.edso0.ru/acdaee92

130

[ToBTOpEeHME, 0000IIEHNE,
CHCTEMAaTHU3alHs 3HAHUM:
"NHTerpan u ero npuMeHeHue"

https://m.edsoo.ru/e45f3b4b

131

132

133

134

[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTh3alys 3HAHMM:
"OyHKIIN"

[ToBTOpenue, o6o0IIEeHNE,
cUCTeMaTH3aIysl 3HAHMI:
"OyHrIIN"

[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3al1sl 3HAHMIA:
"®yHkuun"

HroroBas KOHTpoNIbHAs paboTa

https://m.edsoo.ru/5422efad

https://m.edso0.ru/6ac38b58

https://m.edsoo.ru/3e82ffa2

https://m.edsoo.ru/bf427961
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WroroBas koHTpoJsIbHAs paboTa

[ToBTOpenue, o6o0mEH e,
cUcTeMaTu3alys 3HaHUI

https://m.edsoo.ru/c8abacc?

https://m.edsoo.ru/a284cda9

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Koxa .
AT IIpoBepsiembie NpelMeTHbIe Pe3y.IbTaThl 0CBOEHUs 0CHOBHOI
e o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero 00pa3oBaHus
1 Yucna u BBIYUCIECHUS
11 OnepupoBaTh MOHATUSMM: pPAlMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI U I€CATHYHAs! IpOOb, IPOLICHTHI
19 BI)}’HOJ'IHSITB apupMeTHYeCKHe OIepalud C  PalUOHATIBHBIMH U
JENCTBUTENbHBIMY YU CIIAMU
13 BomonHaTe  npuOMMOKEHHBIE — BBIYUCIIEHHUS,  UCIOJB3YS npaBua
OKpYIJICHUS, JIeN1aTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BbIUMCIICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C IIEJIbIM IOKa3aTeleM, CTaHAapTHas
14 ¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpajlbHOW CTENEHU;
UCIMOJIb30BaTh MOAXOAILYI0 (GOPMY 3alMCH JEHCTBUTENBHBIX YUCE JUIS
pellIeHns] NPAKTUUECKUX 3aa4 U MPECTaBICHUS JaHHbBIX
OnepupoBaTb HNOHATUSAMM: CHHYC, KOCUHYC M TaHI€HC IPOU3BOJILHOTO
1.5 yIjla; WCIOJIb30BaTh 3alKMCh MPOU3BOJBHOTO YIyla uepe3 oOpaTHBIC
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEHUsI U HEpaBEHCTBA
OnepupoBaTb MOHATUAMH: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEIIOE,
2.1 paloHalIbHOE, UppaloHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE
99 BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAXKEHUH H
pelaTh TPUrOHOMETPUUYECKUE YpaBHEHUS
BoImonHATE IpeoOpa3oBaHus LEbIX, PAllMOHAIBHBIX U HpPallMOHAIbHbBIX
2.3 BBID@KEHUII W pelaTh OCHOBHBIE THIIBI II€NbIX, PALMOHAIBHBIX H
UpPpaLMOHATIbHBIX YPaBHEHUI U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHMS W HEpPABEHCTBA AJI PEIICHHUsS MaTeMaTUYECKUX
3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKH U pealibHOM JKU3HU
MonenupoBaTh peajbHblE CUTYyallUH Ha s3bIKE aureOpbl, COCTaBIATH
2.5 BBIPAXCHMSI, YPABHEHHUS, HEPABEHCTBA 110 YCIOBHIO 3a/1a4M, UCCIIEIOBATh
MIOCTPOEHHBIE MOJIEIIU C MCTIOJIb30BAaHUEM allapara aireopsl
3 OyHKMY 1 rpaduKH
OnepupoBaTh MOHATUSAMHU: (QYHKIMS, CIOCOOBI 3aJaHusl (QYHKIIHH,
3.1 o0nacTh OmpeneNieHus] M MHOXECTBO 3HAuYeHUM (QYyHKIUH, Tpaduk
(GyHKIIMH, B3aUMHO 0OpaTHbIE (PYHKIIMH
39 OnepupoBaTh MOHATHSAMH: YETHOCTh U HEUYETHOCTh (QYHKIMHU, HYIU
(bYyHKIINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBath rpaduku GyHKUKN I pelieHus: ypaBHEHU I
34 Crpoutrp u uwuTaTh TpapuKd JHHEWHOM QYHKIMH, KBaJIpaTUYHOU
(GyHKINH, CTENeHHOM (QYHKIMHM C IIeTIBIM MOKa3aTesieM
35 Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS NPOLIECCOB U

3aBHCHMOCTEH IpH pEeHIeHHH 33Ja4 U3 APYTUX Y4eOHBIX NPEIMETOB U




peasibHOM  JKWM3HM, BbIpakarb (opMynamMu 3aBUCUMOCTH  MEXITY
BEJIMYMHAMU

4 Hayana maremaT4eckoro aHainmsa
41 OnepupoBaTh MOHATHSAMHU: TOCIEAOBATEIBLHOCTh, apupMeTHyecKas H
reOMETpPUYECKas IPOTrPeCcCUun
OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBbIBaIOLasi reoMeTphyYecKas
4.2 nporpeccusi, CyMMa OECKOHEYHO  YOBIBAalOIIEH TeOMEeTPHYECKOM
IIPOrPECCUU
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMU
44 Hcnonp30Barh CBOMCTBA IMOCIEAOBATEIIBHOCTEM W MPOrpeccUid s
pELIeHUs pealIbHbIX 3aJa4 IPUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUAMHU: MHOYKECTBO, OIIEpALIMU HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar jisg  ONHUCAHUS
5.2 pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHUY 3a/1a4 U3 APYTrUX y4EOHbIX
MIPEAMETOB
53 OnepupoBaTb  NOHATUAMM:  ONpEACIEHUE, TEOpeMa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO
11 KJIIACC
Koxn .
TR IIpoBepsiembie NpeMeTHbIE Pe3yIbTaThI 0CBOEHHs OCHOBHO
AT o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero o0pa3oBaHust
1 Yucna v BBIYMCIECHUS
OnepupoBaTh MOHATHSMM: HaTypallbHOE, LEJ0€ YHUCIO; HCIOIb30BaTh
11 IIPU3HAKN JIEJIMMOCTH LENbIX YMCEJ, PA3JIOKEHHE YHCIa Ha IPOCThIE
MHOJKUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh NOHATHAMHU: JIOTAapU(PM UUCIIA, IECITUYHBIE U HATYpaJIbHbIE
Jorapupmsl
2 YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHHM Uil MpeoOpa3oBaHUs BbIpAKEHUH,
2.1 ONEepUpOBaTh TOHATUSMU: TOKa3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeimonHsaTe npeoOpa3oBaHMsl BBIpaXEHHH, coOIepKaluX JorapuMsl;
2.2 OIIepUPOBATH MOHATUAMU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapu(PMHUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 HaxoauTs perieHus npocTelmux TPUrOHOMETPUYECKIX HEPABEHCTB
OrnepupoBaTh NOHATUAMU: CHCTEMA JIMHEHHBIX YPaBHEHUU U €€ PEILICHHUE;
2.4 UCIIOJIb30BaTh  CUCTEMY JIMHEWHBIX YpaBHEHMH Uil  pEIICHHUS
MIPAKTHYECKUX 3a7a4
25 HaxomuTe  pemieHuss OPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH

palMOHATIBHBIX YPaBHEHUN U HEPABEHCTB




MonenupoBaTh peajbHble CUTyallUd Ha $3bIKe aureOpbl, COCTaBIATH

2.6 BBIPQXCHUSI, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBI 110 YCIIOBHUIO 3aJayH,
UCCJIEI0BaTh IIOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM allapara ajareopsl
3 OyHKIMH U TpaduKu
OnepupoBaTb MNOHATHSAMHU: IEpUOAMYECKas (QYHKUUSA, HPOMEXKYTKU
31 MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (DyHKIMH, HauOoJbIIee H
' HalMeHblIee 3HaueHUs! QYHKIMM Ha IPOMEXKYTKE; UCIOJIb30BaTh UX VIS
uccie1oBaHus (QyHKIMH, 33JaHHOU IrpaduKOM
OnepupoBaTh NOHATUAMHU: TpapUKHU MOKA3aTEIBHOM, TOrapuPMHUUECKON U
3.2 TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh HMX Ha KOOPJIUHATHOMN
IUIOCKOCTH M MCTIOJIb30BATH JJIsl pEIICHUs] YpaBHEHHUI U HEPAaBEHCTB
N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKU JTHHEHHBIX
3.3 YPaBHEHMH U MCIIOJIB30BaTh WUX JUIA PEUICHUS CHCTEMbl JIMHEHHBIX
YpaBHEHUI
34 Hcnonb3oBare rpapuku (QYHKIUH JUIsI MCCIENOBAaHUS NPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX TUCIHUILIINH
4 Hauvana MmatreMaTuueckoro aHaansa
OnepupoBaTh TMOHATHAMHU: HENpEpbIBHAas (QYHKIUSA, TMPOU3BOJIHAS
4.1 GYHKIMM; HCIONB30BaTh TEOMETPUYECKH U (DU3HYECKU CMBICTT
IIPOU3BOJHOM JUIS peLIEHUs 3a1a4
49 HaxomuTe  TpOM3BOAHBIE  3JEMEHTApHBIX  (YHKUIUH,  BBIYHCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOT'O (PYHKLIUH
Hcnonb3oBaTh  MPOU3BOAHYIO /s HUCCleoBaHUS  (YHKUIMHM Ha
4.3 MOHOTOHHOCTh M 9KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIECIOBAHUS K
MOCTPOCHUIO TPaUKOB
44 Hcronp30BaTh MPOM3BOMHYIO JUISI HAXO0XKICHUS HAWJIYYIIETO PEIICHHS B
NPUKJIAJIHBIX, B TOM YHCJE COLMATbHO-3KOHOMUYECKHUX, 3ajauax
45 OnepupoBaTh MNOHATUSMM: NEpBOOOpa3Has M MHTErpajl; IOHUMATh
' reOMEeTPUUYECKUN U (PU3NYECKUI CMBICT UHTErpajia
16 Haxomuts mnepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKUIUN, BBIYUCIATH
' uHTerpai no popmyne Herotona — JleiiOnuna
4.7 Pemate npukiagHble 3a1a41, B TOM YHCIIE COLMATbHO-DKOHOMUYECKOTO U

(H3rYecKoro xapakrepa, CpeJICTBAMU MaTEMaTHUECKOTO aHAIN3a

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Yucaa ¥ BEIYMCICHUS

11

1.2

Pannonanehpie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TPOIEHTHI,
OeCKOHEeuHble  MEepHOoJMuYecKue  apodu.  Apudmernyeckue  omepauud  C
paloHaIbHBIMU YHCIIaMU, MpeoOpa30oBaHUs YMCIOBBIX BbIpakeHui. [Ipumenenue
npo0eil U MPOLIEHTOB JUISl PEeIIeHUs] MPUKIAJAHBIX 3a7ay U3 Pa3InYHbIX OTpaciel
3HaHUH U peaJbHOM )KU3HU

JeictBuTenbHble  4YMcia.  PalMoHanbHBIE W MPpPAIMOHAJBHBIE  YHCHIA.
Apudmerndeckue omnepanuu ¢ JeHCTBUTENbHBIME yHciaamu. [lpuGnmxEnnble
BBIYHCJICHMS], TIPAaBUJIA OKPYIJICHUS, IPUKKUJIKA U OLICHKA PE3yJIbTaTa BBIYUCICHUN




Crenenp ¢ nensiM mokazatenem. CranmapTHas (opma 3amucu ACHCTBUTEIBLHOTO
1.3  uymcna. Mcnonp3oBanue moaxosiieil GopMbl 3alIMCH JACHCTBUTEIBHBIX YHCEN IS
pelIeHNs MPAKTUYECKUX 3a]a4 U IIPEICTABICHUS JaHHBIX
14 Apudmernueckuit KOpeHb HaTypaJdbHOU cTeneHu. JIeWCcTBUS ¢ apuMEeTHUESCKUMHU
KOPHSIMHU HAaTypaJIbHOW CTEIIEHU
15 CuHyC, KOCHMHYC M TAaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOIrO apryMeHTa
2 YpaBHEHMSI U HEPABEHCTBA
2.1 TosxmecTBa U TOXKIECTBEHHBIC MPEOOPa3OBAHMS
29 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETpHUUECKUE (POPMYJIbI
23 VYpaBHeHMe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHne HepaBeHcTBAa. Meton
UHTEPBAJIOB
2.4  Pemenue 1enbix U APOOHO-PAMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 Pemenne nppaiimOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6  Pemenne TpUTOHOMETPUYECKHUX YpaBHEHHI
27 [IpumeHneHue ypaBHEHUI 1 HEPABEHCTB K PELLIEHUI0 MaTEMaTUUECKUX 3a/1ad U 3a]a4
U3 PA3JIMYHBIX 00JIaCTe HAYKU U peallbHON KHU3HU
3 OyHKIMH U TpaPuKH
31 @Oynkius, cnocoOwsl 3amanust QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
byHKIIUU
39 OOnacte ompesnenaeHUs W MHOXECTBO 3HaueHuM ¢yHkuuu. Hymu dynxum.
[TpomexyTKH 3HAKONOCTOSTHCTBA. YETHBIE M HEYETHBIC (PYHKIIUU
33 CrenenHas pyHKIMS ¢ HATYpaJIbHBIM U LEJbIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa U rpaduk KOpHs N-0if cTeneHn
34 Tpuronomerpudeckas OKpYKHOCTb, ONpEAEICHHE TPUTOHOMETPHUECKUX (DYHKIHIt
YHCIIOBOTO apryMeHTa
4 Havana maTremMaTnyeckoro aHanmsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsl IOcieaoBaTeabHOCTEH. MOHOTOHHBIE
MOCJIEI0BATENbHOCTH
Apudpmernueckas UM TeoMeTpUyecKas mporpeccuu. beckoHeuHo yObIBaromas
4o ~ TEOMETpHYECKAs NPOrpeccus. Cymma OeckOHEYHO YOBIBAIOLIEH TIeOMEeTpUYecKOi
nporpeccuu. @opmysa CIO0XHBIX HPOLEHTOB. lcnosnb30BaHWE MPOrpeccuu JUis
pELIEeHNs PeANIbHBIX 3aJa4 IPUKJIAJIHOTO XapaKkTepa
5 MHoxecTBa U JIOTUKA
MHoxecTBO, omepauuu HaJl MHOXecTBamH. Jluarpammsl Oiinepa — BeHnHa.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara Jajs OINUCAaHUS peabHbIX
IIPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33]a4 U3 APYTUX YUEOHBIX TPEIMETOB
5.2 Ormpenenenue, TeopeMa, cIeICTBUE, JOKa3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna ¥ BBIYUCIEHUS
11 Hatypanbsble u nensle ynciaa. [I[pu3Haky 1eIMMOCTH LEIbIX YHCET
1.2 Crenens ¢ panmoHaIbHBIM ITOKa3areneM. CBOWCTBA CTENEHU




1.3

Jlorapudm ymcna. JlecaTuyHble U HaTypaIbHbIE JOrapu(MbI

2 YpaBHEeHUs U HEPABEHCTBA
2.1 [IpeobOpaszoBanue BeIpaXKEHUH, COIEPKAIIUX JOTapruPMbI
29 [Ipeo6pa3oBanue BbIpaxeHUil, COAEpPKAIIUX CTEIIEHHU C pallMOHAIbLHBIM
rokaszaresem
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazarenbpHble ypaBHEHUS! M HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHCHHsI 1 HEPABCHCTBA
26 Cucremsl J'II/IH?fIHBIX ypaBHCI;IHfI. Pemenne npukinagHbeIXx 3aJad ¢ MOMOILBIO
CUCTEMBbI JINHEHHBIX ypaBHEHUN
2.7 CucTeMbl ¥ COBOKYITHOCTH PAIlHOHATBHBIX YPABHCHHI U HEPABCHCTB
28 [IpuMeHEeHHE ypaBHEHUW, CUCTEM M HEPABEHCTB K PEIICHUI0O MAaTEMaTHYCCKUX
3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00J1acTell HAyKH U pealIbHOM JKU3HH
3 OyHKIMH U TpaduKu
Oynkus. [lepuoanyeckne ¢yakmun. [TpomMeXyTkKn MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymbl 1 MUHUMYMBI (yHKUIMU. Haumbomnbiiee ¥ HauMeHblllee 3HAUYCHUE
(GYHKIIUU HA IPOMEKYTKE
3.2 Tpuronomerprudeckue GyHKIMHA, UX CBOWCTBA U rpaduKu
3.3 [TokazarenpHas u norapudmmudeckas GyHKINN, KX CBOMCTBA U TpadUKH
3.4 Hcnonb3oBanue rpadukoB PYHKIMIA AJIsT pEIICHHS YPAaBHEHUH W THMHCHHBIX CHCTEM
Ucnons3zoBanne rpadukoB (YyHKUMH AJIS  HCCIEIOBAaHUA MPOIECCOB U
3.5 3aBHCHMOCTEH, KOTOpbIE€ BO3HMKAIOT MPU PEUICHUH 3a/ad U3 IPYIHX Y4eOHBIX
MIPEIMETOB M PEATbHOM KU3HH
4 Havana marematnuyeckoro anammsa
4.1 HenpepriBable GhyHKIIMU. MeTo1 MHTEPBAJIOB 7Sl PEIICHHS] HEPAaBEHCTB
4.2 [TpousBonHas ¢pyHkuuu. ['eomerpuueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 [IpousBoaHbie dnMeMeHTapHBIX (GyHKINNA. DOpMyNbl HAXOXKIEHUS MPOU3BOTHOM
CYMMBI, IPOU3BEACHHS H YACTHOTO (hyHKITHIT
[IpumeHeHne NPOM3BOAHON K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxoxaeHre HanOOoNbIIero 1 HauMEeHbINero 3Ha4eHus (PyHKIUN Ha
OTpe3Ke
[TpuMeHeHHEe PON3BOHOM JUTsl HAX 0K ICHUS HAWTYUIIIETO PEIICHHS B TIPUKIIATHBIX
4.5 3a/layax, AN OMpeAeNieHUus: CKOPOCTH TMpoliecca, 3aJaHHOro (OopMynod wiH
rpadgukom
4.6 [TepBoobOpaznas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reomeTpudeckuii u Gpu3nuecKuil CMbICI. Beruncnenne uaTerpania mno
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ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIeMOro
TpeOoOBaHMSI

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTATaM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
0o0pa3oBaHus

BnageHne MeromamMm J0OKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOpMyIHpOBaTh U ONEPUPOBATh TOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0OKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYITHUPOBATH
00paTHOE W HPOTUBOIOJIOXKHOE YTBEPXKJIEHHUE, NMPUBOIAUTH HMPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ MaTeMaTHUYeCKON WHAYKLHUU;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHWS IIpU pEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXKICHWM; YMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOKECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUH U NIPU PELICHUH
3aJa4, B TOM 4MCIE€ M3 JPYyruX Y4UeOHBIX TMPEIMETOB; YMEHHE
OIIEepUPOBATh MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl Pa3IUYHBIMH
crioco0amu; UCIOJIb30BaTh I'padbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM I10Ka3aTeNleM, KOPEHb HaTypaJIbHOM CTENEHH, CTENEHb
C palMOHAJIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
rokasaresnemM, Jorapugm uuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBa  HATypajbHBIX,  LIEJBIX,
palMOHAIbHBIX, JEHCTBUTENBHBIX UYHCEI; YMEHHE MHCIIOJIb30BaTh
NpPU3HAKU JEIMMOCTH, HAUMEHBIIUN OOLIMI NETUTeNh U HauMEHbIIee
oO1iee kpaTHOe, anroput™M EBKiMia npu perieHuu 3ajad; 3HaKOMCTBO €
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMM  CUHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHAIbHBIX
BBIPQXCHHI; YMEHHUE OIEpUPOBATh IMOHITHAMM: I10CIEI0BATEIBHOCTD,
apu@meTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUHO
yObIBaroImasi  reoMeTpuueckass  IMporpeccus; yMEHHMe  3a/aBaTh
MOCJIeZI0BATENBHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHE ONEPUPOBATH MOHATHUAMU: KOMIUIEKCHOE UYHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO Yucia, popma
3allCH KOMIUIEKCHBIX 4KceN (FeOMETpUYecKasi, TPUTOHOMETpUYECKas 1
anreOpanveckas); yMeTh MPOHW3BOAUTH apuU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; IPUBOJIUTH TPUMEPHI  HCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATHAMHU: MaTpuna 2x2 u 3x3,
ONPEAEINTEND MAaTPUILIBl, FEOMETPUUECKHUI CMBICI ONPEAEIIUTENS

YMeHne ornepupoBaTh MOHATHSMU: pallMOHAIBHBIC, WPPAIIMOHAIBHEIE,
MOKa3aTelbHbIe, CTENEHHBIE, Jorapu(Muueckue, TPUTOHOMETPHUIECKHE
YpaBHEHUsS W HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OINEPUPOBATH
MOHITHSIMH: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YpaBHEHHWH M HEPAaBEHCTB, PaBHOCHUIBLHOCTb




YpaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMbl C IOMOIIBIO PA3JIMYHBIX HPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSThH
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI /I PEHICHUS MaTEeMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMM: (QYHKUUS, UYETHOCTb (DYHKLUH,
HNEPUOIMYHOCTh (YHKIHMH, OTPAaHHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKLIMH, KCTpeMyM (DyHKIMH, HauOoJbIIee 1 HaUMEHbILIEe 3HAUCHUS
(GyHKIMU Ha IPOMEXKYTKE, HeTIpepbIBHAS (DYHKIMS, aCUMIITOTHI rpaduka
GyHKLUY, NIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nUecKuil CMBICIT TPOM3BOJIHOW, IEepBOOOpa3Hasi, ONpeneIEHHBINA
MHTErpaji; yMEHUE HAXOAWUTh ACUMHOTOTHI rpaduka (yHKLIHH; yMEHHE
BBIYUCIISAT  NPOU3BOAHBIE CYMMBI, TIPOM3BEIEHHS, YaCTHOTO H
KOMIO3ULUHN (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTeJIbHOW K rpaduky
(GyHKIMU; YMEHHE HaXOAWUTh NPOW3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HAXOJWTh HaWOOJIBIINE W HAMMEHBIINE 3HAYEHUS (YHKIUIH; CTPOUTH
rpaMKu MHOTOWJIEHOB C HCIIOJIb30BAaHUEM ariapara MaTeMaTHYecKOro
aHaM3a; TMPUMEHATh NPOM3BOIHYIO JUISI HAXOXKACHUS HAWIYUIIETO
peleHyst B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX H
¢u3nUecKux 3a/1a4ax; HAXOIUTh IJIOMIAIN U 00BbEMBI (GUTYD C TOMOILBIO
MHTErpajia; MPUBOAUTH HPUMEPbl MaTeMaTHUYECKOI0 MOJECIMPOBAHUS C
noMoIIbio AudQepeHnrnanbHbIX ypaBHEHUH

YMmenue omepupoBaTh NOHATHSAMH: rpaduk (yHKOMH, oOpaTHas
GbyHKUus, KOMIO3ULIMA (GYHKUUH, JUHEHHas (QyHKIUsS, KBaJIpaTH4HAs
byHKIMS, panmoHanbHas ¢byHKIMS, CTEIEeHHAas byHKIMS,
TPUTOHOMETpUUYECKHE  (YHKLUUH, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas QyHKIMHM;, YMEHUE
CTPOUTH TpapUKH H3yYeHHBIX (YHKUMH, BBIIOIHATH MpPeoOpa3OBaHMS
rpauKoB QYHKIMHA, HCIIOIB30BATh I'paUKH JUIsl U3yYEHHUs MIPOLIECCOB U
3aBUCUMOCTEH, NP PELICeHNHU 3aJad U3 APYrMX y4eOHBIX NMPEeIMETOB U
3aJ1a4 U3 peaNbHOM KU3HU; BBIpAXaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; MCII0JIb30BaTh CBOMCTBA U IrpaduKu (QyHKIMHA A1 pereHus
YpaBHEHUH, HEPaBEHCTB W 3aJad C [apaMeTpaMmM; H300pakaTh Ha
KOOpPJAMHATHOM INIOCKOCTU MHOYKECTBA PEILICHNUN YPaBHEHHH, HEPABEHCTB
U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ]a4i U3 00JIacTH yIpaBJIeHUsS TUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIIOBHIO 3aJa4H, MCCIENOBATh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh MPaBJAONOJOOHOCTh PE3YJNbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha S3BIKE MATEMAaTHUKH;, COCTABIATH BBIPAXKEHUS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl [0 YCJIOBHIO 33]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHne onepupoBaTh HOHSATHAMH: CpeiHee apu(METHIECKoe, MeInaHa,
HauOoJIbIIIee U HAUMEHbILIee 3HAaYeHUs, pa3Max, JUCIIePCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOTO HabOpa; YMEHUE M3BJIEKATh, HHTEPIPETUPOBATH
uH(OPMaLKIO, IPEJICTABICHHYIO B TAOJIMIIAX, HA JHarpaMmax, rpadukax,
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OTPaXXAIOLIYIO CBOMCTBA PeabHBIX MPOIECCOB U SBJICHUH; IPECTABIAThH
uHPOpPMALIMIO C TOMOIIBIO TaOIMIl W JUarpaMM; HCCIIEA0BAThH
CTaTHUCTUYECKHE TaHHBIC, B TOM YHUCIE C NMPHUMEHEHUEM TIpadHuecKuX
MCTOOB U 3JICKTPOHHBIX CPCIACTB; Fpa(l)I/I‘IeCKI/I Hnuccieca10BaTb COBMCCTHBIC
HAOMIONEHNS C TIOMOINBIO JMarpaMM pacCeMBaHMS U JIMHEWHOH
perpeccuun

YMeHue onepupoBarh IOHATHSAMH: CIIyYalHBIM OIBIT M CIydalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMynbl CIOXKEHHS M YMHOXKEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEPOSATHOCTH, (hopmyiy bepryiu, komOuHaTopHble akThl U GOpPMYIIBI;
OLICHUBATb BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBAThH
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, IOKa3aTeJbHOTO W HOPMAJIbHOTO paclpejlesieHuill;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeIeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHMCEI B MPHUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOWHATOPHBIEC (DaKThI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJIATh
BEPOSTHOCTHYIO MOJIEIb M MHTEPIPETHUPOBATH OJTYYCHHBIA PE3YJIbTAT

YMeHune onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYT'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA MpsMBIE,
MapaJuIeIbHOCTh U MEPHEHAUKYISPHOCTD MPSAMBIX U IIIIOCKOCTEH, yroi
MEXIY IHPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSTHUE MEKy IUNIOCKOCTSIMH; YMEHHUE MCII0JIb30BaTh IIPH
peLIeHUH 33734 U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMH IIPAKTUYECKUE 3a/1a4U

YMeHue onepupoBaTh MOHATHUSAMU: IUIOMAAL GUTYpBI, 00BEM QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuna, (urypa M MOBEPXHOCTb
BpalieHus, MWINHIP, KOHYyC, map, chepa, miomanb chepsl, IUIONaab
MOBEPXHOCTH MHPAaMUIbI, MPU3MBI, KOHYycCa, MUIWHApPA, 00bEM Kyoda,
NpSIMOYTOJIBHOIO IapajlleylenuIiea, MUpaMuabl, MNPU3MBI, UIUHIAPA,
KOHYyca, mapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IWIMHIPA,
napajyielbHble OCH WJIM OCHOBAaHMIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepbl, IIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (GUTYpPbI U MOBEPXHOCTH
BpAIllEHUsI, UX CEYCHHUS, B TOM YHCIIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITEEHO
(bopMyIMpOBaTH ONpEAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
0 CBOWMCTBax W MPHU3HAKAX F€OMETPUYECKHUX (HUTyp, 0OOCHOBHIBATH HJIH




OnpoBepraTh MUX; YMEHHE MPOBOAMTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TMPU3HAKAM, BBITIOIHATH HEOOXOAMMEIE JTOTIOJHUTEILHBIC
MOCTPOCHHUS
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YMeHue omnepupoBaTh MOHATUSMH: JBW)KEHHE B  IPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH M B TPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHuE TOA00MS, TMOM00HBIE (GUTYPBI; YMEHHE
pacrmo3HaBaTh paBHBIC U MOAOOHBIC (UTYPHI, B TOM YHUCIIEC B TPUPOJIE,
UCKYCCTBE, apXHTEKType; HUCIIOIb30BATh T'€OMETPUYCCKUE OTHOIICHHUS
[IPH PEIICHAH 33/1a4; HAXOJUTh TEOMETPUUYECKUE BEJTMUMHBI (JITTUHA, YOI,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU4ECOHBIX IPEIMETOB H
U3 peallbHOW XKU3HW; YMEHHE BBIUYUCIATH T'€OMETPHUUYECKUE BEITHMUUHBI
(MHA, yrou, IUIOIaAb, OOBEM, IUIONIAJL TOBEPXHOCTH), UCIIONB3YS
W3YYCHHBIE (POPMYJIBI U METOJbI, B TOM YHCIIE: IJIONIAb MOBEPXHOCTH
UpaMUIbl, TIPU3MbI, KOHYCA, [HJIMHIPA, IUIomaas chepbl, 00béM Kyoa,
PSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,
KOHYCa, [l1apa; YMEHHE HaXOJUTh OTHOIICHHE 00BEMOB MOI00HBIX HUTYD
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YMeHue ornepupoBaTh NOHATUAMMU: NPSMOYTOJIbHAsI CUCTEMa KOOPAMHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpa Ha YHUCIO, PA3JIOKEHHE BEKTopa o 6aswucy,
CKaJIIpHOE IIPOU3BEJCHHE, BEKTOPHOE IIPOM3BEACHUE, Yrold MEXIy
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIM U KOOPIUHATHBIA METOJ
JUIsL pEelIeHMs] TeOMETPUYECKMX 3ajad M 3ajad JAPYTux Yy4eOHbIX
PEIMETOB
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VYMeHue BbIOMpaTh MOAXOJAIMMI METOJN Ul pellieHHs 3a/lauu;
IIOHUMAHNE 3HAYMMOCTH MaTEMaTUKM B M3Y4YEHMM NPUPOIHBIX H
OOIIECTBEHHBIX NPOIIECCOB U  SBJIEHHUI; yMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IPHUBOJIMTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHMCKOM M  MHUPOBOU
MaTE€MaTU4YeCKON HayKu

INEPEYEHbB 2JIEMEHTOB COAEPKXAHMUSA, TIPOBEPAEMBIX HA EI'3 110

MATEMATHUKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna 1 BBIYUCIEHUS

11 Hatypanbsble u nensle yncia. IIpu3Haky 1eIMMOCTH LENBIX YHCET

12 Parmonanbheie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JAPOOH, TPOLIEHTHI,
OecKOHEeYHbIEe IEpUOANYECKHE ApOodH

13 ApudpmeTnueckuii KOpEHE HaTypaJIbHOM cTeneHu. JleicTBUs ¢ apupMeTHIECKUMHU
KOPHSIMH HaTypAJIbHON CTENEHU

14 Crenenp ¢ nenbiM mnokaszateneM. CTeNeHb C palUOHAIBHBIM IOKA3aTEIIEM.
CaoiicTBa cTeneHu

15 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
aApKTaHI'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudm ymcna. JlecaTuuHble U HaTypajibHbIE JOrapu(MbI
JleiicTBuTenbHbIE 4YHCTA. ApuQMETHYECKHE Omepanuud ¢ JeWCTBUTEIbHBIMU

1.7 yuciaamu. [IpuOmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OLICHKA PE3yJIbTATa BHIYUCICHUI

1.8 [IpeobOpaszoBanme BeIpaKEeHUN
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KomMmiiekcHble yncia

2 YpaBHEeHUs U HEPABEHCTBA
2.1 Lenpie u 1poOHO-paIMOHATILHBIC YPAaBHECHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpuyeckue ypaBHECHUS
2.4 [Toka3zaTenbHbIE U JOrapUPMHUUECKHE YPABHEHHS
2.5 Lenbie u 1pOOHO-paAIIOHAIBHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbpHbIE U JTOTapH(PMHUYECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMpl U COBOKYITHOCTH YPAaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMBbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPUILIbI
3 OyHKIMH U TpaduKu
31 Oyukuwms, crnocoOsl 3amanus GyHkuuu. ['paduk dynkuuu. B3anmHo oOparHbie
¢dbyakun. UérHeie u HeuéTHBIE QyHKmH. [lepuomuueckue GyHkunm
OOnacTh ompene’cHusT WU MHOXKECTBO 3HaueHW Qynkumu. Hymm dyHkmum.
39 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
MakcuMymMbl 1 MUHUMYMBI (yHKIUH. HaumOoibliee W HaWMEHbIEE 3HAYCHUC
(GYHKIIMN Ha IPOMEKYTKE
33 Crenennas ¢yHKIMS C HaTypaJbHBIM M LI€TbIM MoOKazareieMm. EE cBolicTBa u
rpacduk. CoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIIUH, X CBOMCTBA U TpadUKH
36 Touku paspsiBa. AcumnTotel rpadukoB ¢yHkuil. CBoiicTBa (QyHKIHIA,
HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
3.8 ApudmeTrdeckas ¥ TeoMeTprudeckas mporpeccuu. @opmyiia CII0KHBIX TPOIEHTOB
4 Havana marematuueckoro ananmsa
4.1 [TpousBonHas ¢pyHkuuu. [Ipon3BoaHbIE 3IeMEHTAPHBIX (QYHKIMUN
[IpumeHeHne MPOU3BOMHON K HCCIENOBaHHIO (YHKIUH Ha MOHOTOHHOCTH H
4.2 sKkcTpemMyMbl. HaxoxxaeHne HauOobIIero 1 HAMMEHbBIIETo 3HaYeHUsI QYHKIIMHN Ha
OTpe3Ke
4.3 [TepBoobOpaznas. MuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHo3ecTBO, Oniepaluy HaJl MHOKecTBaMu. Jlnarpammel Oitsiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnwucarenpHas CTATHCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMbIe U TUNIOCKOCTH B MIPOCTPAHCTBE




7.3

MHoOrorpaHHuKu

7.4

Tenau IOBEPXHOCTHU BpaAILICHUA

7.5

KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1.

Mepsnsak A.I'., Homuposckuit JI.A., [TomsikoB B.M. u ap. Maremaruka. Anrebpa u
Hayaja MaTeMaTH4ecKkoro ananm3a (yriayOnmeHHblii yposenb) 10 wmacc. OOO
W3narenbckuii nentp «Bentana-I'pad». AxnmonepHoe obmectBo «M3maTenbcTBo
«IIpocBenieHue

Mepsnsak A.I'., Homuposckuit JI.A., I[TonskoB B.M. u ap. Maremaruka. Anredpa u
Hayajia MaTeMaTH4ecKoro ananm3a (yrryOnieHHbld ypoBenb) 11 xmacc.  OOO
W3narenbckuii nienTp «Bentana-I'pad». AxmuonepHoe oOmiecTBo «M3marenbeTBo
«IIpocBenienue

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1.

Mep3msik A.I'., Tlononckuit B.b., PabunoBuuy E.M. u nap. Anrebpa u Havana
MaTemaTtuueckoro ananusa. 10 kmacc. YrnyOnéuusiii ypoBenb CaMOCTOSITENbHBIE U
KOHTPOJIbHBIE paboThl. AKIIMOHEepHOE 001mecTBO «M3natenscTBo «IIpocBemenuey
Mepznsak A.I'., [lononckuii B.b., PabunoBnuy E.M. m ap. Anrebpa um Hadana
MaTeMaTH4eckoro ananmsa. 11 kmacc. YriayOonéHusiii ypoBeHb CaMOCTOSITENBHBIE U
KOHTpOJIbHBIE paboThl. AKIIOHEepHOE 0011ecTBO «M3marenscTBo «lIpocBemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. bubmmoreka IIOK https://m.edsoo.ru/7f415b90
2. OTkphITHINA OaHk 3aganuii EI'D:
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B



https://m.edsoo.ru/7f415b90
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B

