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INOACHUTEJIBHASA 3ATINCKA

VYuebHblil Kype «Anredpa U Hayajla MaTEeMaTHYECKOIO aHAIM3a» SIBJIETCS OJHUM U3 Haubolee
3HAYMMBIX B IIporpaMMe cpeaHero ooOuiero oOpa3oBaHUs, IOCKOJBbKY, C OJHOW CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3y Ul M3Y4YEHHs BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C
JPyroil CTOPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE OOYYalomMXcs Ha YpOBHE,
HEOOXOIMMOM Uil OCBOEHHUS MH(POPMATHUKH, OOIIECTBO3HAHUS, MCTOPHH, CIOBECHOCTH M IPYTUX
JUCLHUIUIMH. B paMkax aHHOro yuyeOHOro Kypca oOydaroIyecs: OBJa/IeBal0T YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM HaykH, KOTopas (OpMYJIHPYET CBOU JOCTUKEHHS B MaTeMaTHUECKOH (opMe.

Y4eOHbIil Kypc anreOpsl M Hadal MaTeMaTHYeCKOro aHallM3a 3aKjaJblBaeT OCHOBY JUIA
YCIICHIHOTO OBJIAJICHUS 3aKOHAaMU (U3UKH, XUMHH, OMOJIOTUH, TMOHMMAaHUS OCHOBHBIX TEHICHIUMN
pa3sBUTHSL SKOHOMHUKM M OOLIECTBEHHOW HM3HM, IO3BOJSIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO MCIIOJIb30BaTh MX Ul JlaJIbHEHIIero
o0pa3oBaHUs U B NOBCEAHEBHOW XM3HU. B TO e Bpems oBiajieHHME aOCTPakTHBIMU MU JIOTUYECKU
CTPOTMMM KOHCTPYKLUMSIMU anreOpbl M MaTeMaTHMUECKOIo aHajld3a pa3BUBAeT YMEHUE HaXOJIWUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTHHHOCTb, JOKA3bIBaTh YTBEPXKIACHHUS C MOMOLIbI0 MHIYKIHMUA U
paccykaaTtb JEIyKTHUBHO, HCIIOJIB30BaTh OOOOIIEHHME M KOHKPETHU3aluio, abCTparupoBaHue U
aHaJIoOTHIo0, GOpMHUPYET KpEaTUBHOE U KPUTUIECKOE MBIIIIJICHHUE.

B xome wu3yuenust ydeOHOro Kypca «AunreOpa M Havajga MaTEMaTHYECKOTO aHAJIM3a»
o0yyaromuecs oJy4yaroT HOBBII ONBIT PELICHUs MPUKIAIHBIX 33/1a4, CAMOCTOSTEILHOIO IOCTPOEHUS
MaTeMaTHYECKUX MOJIeNeil peanbHbIX CUTYaluil, HHTEPIPETAaluN MOJYYSHHBIX PEeIICHUH, 3HAKOMATCS
C IpUMepaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJE, HAyKe U UCKYCCTBE, C BbIIAIOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMHU U UX aBTOPAMH.

VYueOHbIlt Kypc oOsajgaeT 3HAYMTENbHBIM  BOCHHUTATENbHBIM IOTEHIMAIIOM, KOTOPBII
peanu3yercss Kak uepe3 Yy4yeOHBI Marepuan, CHocoOCTBYIOUMH (GOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUs, TaK U 4depe3 creunduky ydeOHOH AesTenbHOCTH, TpeOyroulel MpoAoIKUTEIbHON
KOHIEHTPAllUd BHUMAaHUS, CAMOCTOSATEIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oO0ydeHus anredpe M HavaJaM MaTeMaTH4YEeCKOro aHajlu3a JIeKUT
JeSITeTbHOCTHBIN MTPUHIUT 00yYeHUSI.

B crpykType ydeOHOro kypca «Anredpa u Hayajga MaTEMaTHYECKOTO aHAIIM3a» BBIJICJICHBI
CIIEAYIOUINE COJIepKATeIbHO-METOANYEeCKHEe JTUHUN: «UKcaa U BeruuciieHus», « DyHKIMU U TpapuKm»,
«YpaBHEeHUsI U HepaBeHCTBa», «Havanma maTremaruyeckoro aHaiausza», «MHOXeCTBa W JIOTUKa». Bce
OCHOBHBIE COJIEP)KATEIbHO-METOINYECKUE JTUHUN U3Y4alOTCsl Ha MPOTSHKEHUH JIBYX JeT o0ydeHus Ha
ypoBHE cpeaHero oobmiero oOpa3oBaHMs, €CTECTBEHHO JMOMOJHAS ApYyr JApyra U IOCTEHNeHHO
HACBHIILAsACh HOBBIMH TeMaMH U pasjenaMu. JlaHHbIM ydeOHbIM Kypc SIBISETCS HMHTETPaTHBHBIM,
MOCKOJIbKY O00BEeIMHSET B cede cojaepikaHue HECKOIbKMX MaTeMaTHUeCKUX IUCIMILIMH, TaKUX Kak
anredpa, TPUTOHOMETPHUS, MAaTEeMaTHUYECKUN aHaIu3, TEOPHs MHOXKECTB, MaTeMaTHyecKas JIOTHKa U
npyrue. Ilo Mepe Toro kak oOyuwarommecs OBJa/eBalOT BcE 0Oojiee MIMPOKHUM MaTeMaTHYECKHUM
amnmapatoM, y HHUX IIOCIEJOBaTeNbHO (OpPMUpPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTHUYECKyI0 MOJIENIb pealbHOM CHUTyallud, MPUMEHSTh 3HAHMA, TMOJyYeHHbIE MPU H3YYEHUU



y4eOHOTO Kypca, JJIsl peIIeHUs] CaMOCTOSITENbHO C(POPMYIMPOBAHHOW MaTeMaTHUYECKOW 3ajadu, a
3aTeM UHTEPIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOAUYECKasE JUHUA «Yucna W BBIUMCICHUS» 3aBepliaeT (OpMUPOBAHUE
HABBIKOB HCIIOJIb30BAaHUSl JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObLIO HA4aTO HAa YpPOBHE OCHOBHOIO
obmiero obpazomanusi. Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 0cO000€ BHHMAHHE YJENSICTCS
(OpMHPOBAHNIO HABBIKOB PAIMOHAIBHBIX BBIUMCICHUH, BKJIIOYAIONIMX B ce0s HMCIOJIb30BaHUE
pa3anyYHbIX (HOPM 3amKcH YUClia, YMEHUE JeNaTh IPUKUAKY, BBIIOIHATH NPUOIMKEHHBIC BEIUMCIICHHUS,
OLICHMBATh YHUCIIOBbIE BBIpaKEHHUS, pabOTaTh € MaTeMaTHYECKMMH KOHCTAHTaMHU. 3HAKOMbIE
0o0y4JarIuMCs MHOXECTBA HaTypajlbHBIX, LEJbIX, PpPAalUOHAIBHBIX M JEHCTBUTEIBHBIX YHUCEI
JIOTIOJIHSIFOTCSI MHOXKECTBOM KOMILIEKCHBIX 4Mcel. B KaKIOM M3 3THX MHOXECTB pacCMaTpUBAIOTCA
CBOICTBEHHbIE eMy crelupuYecKre 3aJaul 1 Olepaluu: eJIeHUe HalleJI0, ONEPUPOBAHIE OCTaTKaMHU
HA MHOXECTBE LIEJBbIX YHCEN, OCOOble CBOWCTBA pAMOHAIBHBIX W HUPPAIMOHATIBHBIX YHUCEIl,
apu@MeTHyecKrue OoIepalnuu, a TaKkKe H3BJICUCHUE KOpPHS HATypajJbHOW CTENEHM Ha MHOKECTBE
KOMIUIEKCHBIX 4ucell. biaronaps mocienoBaTeIbHOMY PaclIMpPEHHMIO Kpyra MCIOJb3YEMBIX UUCEN U
3HAKOMCTBY C BO3MOXHOCTSIMHU WX MPUMEHEHUS [UIsl PEIICHUs pPa3IM4YHBIX 3a7ad (opMupyercs
MPEJICTABICHUE O €JMHCTBE MAaTEMaTHUKHU KaK HayKd U €€ POoJH B MOCTPOCHHH MOJENEH peanbHOro
MUpa, HIMPOKO UCIIONIB3YIOTCS 000011EHNE U KOHKPETU3ALIUSL.

JIunus «YpaBHEHUs U HEPABEHCTBA» pealin3yeTcsl Ha MPOTSKEHUU BCEr0 0OY4YEeHUsI HA YPOBHE
cpenHero o0Iiero oopa3oBaHus, MOCKOJIBKY B KaXAOM pazzene [IporpaMMel peaycMOTPEHO pellieHre
COOTBETCTBYIOIIUX 3a7au. B pe3ynpTaTe oO0ydaromuecs OBIaIeBalOT Pa3INuYHbIMU METOIAMHU PEIICHUS
pPalMOHATIbHBIX, HPPALMOHAIBHBIX, I1OKA3aTEIbHBIX, JOTapU(PMHUUECKUX M TPUTOHOMETPUUYECKUX
YpaBHEHU, HEPABEHCTB U CHCTEM, a TaKXke 3ajJiay, cojepkamux rnapametpsl. [lomyueHHble ymMeHus
IIMPOKO HCHOJB3YIOTCA IMPH HCCIETOBAaHUU (DYHKIMI C MOMOIIBIO MPOU3BOAHOM, NMPH pELICHUU
OPUKIAJHBIX 3aJad W 3a/lad Ha HaxoXJEeHHEe HauOOJbIIMX M HAUMEHBIIUX 3HAuYeHUH (QYHKLIUH.
JlaHHas coeprkaTesbHas JIMHUS BKIIOYAET B ceds Takxke (popMUpOBaHNE YMEHUHN BBIOIHATH PacU&Thl
no Qopmynam, npeoOpa3oBaHUs PpPaLUOHAIBHBIX, HWPPALUOHAIBHBIX M TPUTOHOMETPUUECKHUX
BBIPQXEHHM, a TaKKe BBIPAXEHHH, COJIEp)KalluX CTEHeHH U Jiorapupmel. braromaps u3ydeHUIo
areOpanyeckoro MaTepuana MpoUCXoAUT JallbHellee pa3BUTHE aITOPUTMUYECKOTO U aOCTPaKTHOTO
MBILIUIEHUsT O00yvaromuxcs, (QOpPMHUPYIOTCS HABBIKM JEIYKTHBHBIX pacCyXIeHHH, paboThl C
CUMBOJIBHBIMH (pOpMaMH, MpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB U
HepaBeHCTB. AnreOpa mnpemiaraeT 3¢Q(EeKTUBHbIE HHCTPYMEHTBI JUIsl PELIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJIS,THO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KakK S3bIKa HAYKH.

ConepxxatenbHo-MeToauyeckass JUHUA «DyHKIMM W TpaduKM» TECHO NeperuieTaeTcs C
IPYTMMH JIMHUSIMH Y4€OHOTrO Kypca, MOCKOJBKY B KAaKOM-TO CMBICIE 3a/a€T IMOCIEN0BaTEIbHOCTD
W3ydeHus  Marepuana. V3ydeHwe  CTENEHHOW,  TIOKa3aTeNbHOW,  JIoTapu(PMUYECKON |
TPUTOHOMETPUUYECKUX (YHKIMHA, UX CBOWCTB M Tpa(UKOB, UCHOIb30BaHHWE (YHKIMU I pEUIeHUs
3aa4 U3 JPyTruX y4eOHbIX MPEIMETOB M pealbHON JKU3HU TECHO CBS3aHO KaK ¢ MaTeMaTHYECKUM
AQHAJIM30M, TaK U C pelleHHeM ypaBHEHHMH U HepaBeHCTB. IIpu 3Tom 6ojblloe BHUMaHUE YAENsSeTCs
(GbOpMHUPOBAHHIO YMEHHUS BbIpakaTh (opMyramMH 3aBUCHMOCTH MEXIY pPa3JIMYHBIMU BEIUYMHAMU,
UCCIIEIOBaTh MOJyuYeHHbIe (PYHKIUH, CTPOUTh UX IpaduKku. MaTtepuan 3Toi copepikaTelbHOW JTMHUU
HalleJICH Ha pa3BUTHE YMEHUH UM HaBBIKOB, IO3BOJSIOLIMX BBIPAXKAaTh 3aBUCHUMOCTH MEXIY
BEJIMUYMHAMU B pa3iNyHON QopMme: aHaIUTHYEeCKOW, rpaduyeckoil u cioBecHol. Ero usydenue



CHOCOOCTBYET pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K 0000UIeHHI0 U
KOHKPETH3all1H, NCII0JIb30BAaHUIO aHAJIOT .

CopepxarenpHass auHusg «Havana wmaremaThyeckoro aHajin3a» IO3BOJSIET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 33/1a4, IOCTYITHBIX 00y4YaoIUMCs, TaK KaK
y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH IPa)UKU CIOKHBIX (DYHKIHMHA, OIPEACTATh UX HAHOOJbIINE
U HAaUMEHbBIIME 3HAYCHMS, BBIYUCIATH IJIOMAmd (Guryp U oOBEMBI Tel, HAXOIUTh CKOPOCTH U
yCcKOpeHus npoueccoB. J[aHHas copepkarenbHas JUHUS OTKPHIBAET HOBBIE BOZMOXHOCTH MOCTPOCHHUS
MaTeMaTHUYeCKUX MOJEJIed pealbHbIX CHUTyallui, IO3BOJSET HAXOIUTh HaWJyulllee pelleHue B
IPUKIAJHBIX, B TOM YMCJIE COLHUAJIbHO-DKOHOMUYECKHX, 3aJayaX. 3HAKOMCTBO C OCHOBaMU
MaTeMaTHYECKOT0 aHaInW3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (HOPMANbHO-IOTHYECKOTO U
KpEaTHUBHOTO MBIILIEHUS, POPMUPOBAHUIO YMEHUI paclio3HABATh MPOSABICHUS 3aKOHOB MaTEeMAaTUKH B
HayKe, TeXHUKEe U UcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOMIMXCS pe3yibTaTax, MOJYYeHHBIX B
XOJIe Pa3BUTHI MAaTeMaTUKU KaK HAyKH, H 00 UX aBTOpax.

CopnepxarenpHo-MeTOANYECKAsT JTUHUS «MHOXECTBA M JIOTMKa» BKJIIOYAET B CeOs 3JIE€MEHTHI
TEOpPUU MHOXECTB U MaTeMaTUYECKOH JOTUKHU. TeopeTHKO-MHOXKECTBEHHBIE MPECTaBICHHS
MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKW U TMpeAsiaraloT Hambosiee YHUBEPCAIbHBIN S3BIK,
OOBeAMHSIONMI BCE pas3felibl MaTeMaTUKU U €€ MPUIIOKEHUI, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYeCKUe MJUCLMIUIMHBI W UX MPWIOKEHHUs B enuHoe wenoe. Iloaromy BaxkHO 1aTh
BO3MOXXHOCTh ~ OOydyaromiemycss IOHHMMAaTh TEOPETHUKO-MHOXECTBEHHBIH  SI3bIK  COBPEMEHHOMU
MaTeMaTUKHd M HCIONb30BaTh €ro ISl BBIPAXKEHHS] CBOUX MbICHEH. JIpyrMM Ba)KHBIM IMPU3HAKOM
MaTeMaTUKH KaK HayKH CJelyeT MPU3HaTh CBOMCTBEHHYIO €l CTPOrOCTh 0OOCHOBAHMM U ClieZJOBaHUE
onpeAeNEHHBIM MpaBUjIaM MOCTPOEHUS JOKA3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU MaTeMaTH4eCKOU
JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOIMYECKOTO MBIIIICHUs O0YYaroluXcsi, MO3BOJSET UM CTPOMUTH
CBOM PACCY/IECHUS HA OCHOBE JIOTUYECKUX MPABUI, (POPMUPYET HABBIKM KPUTHUECKOTO MBILIICHHS.

B yueOHOM Kypce «Anrebpa M Hayaja MaTeMaTHMYECKOTO aHajIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOr0 MOJEIMPOBAaHUS, KOTOpPbIE MPHU3BaHbl CIOCOOCTBOBAaTh (POPMHUPOBAHUIO HABBHIKOB
MIOCTPOEHUS MOJeNiell peallbHbIX CUTYallui, WCCIENOBaHMUS 3THX MOJEJEH C MOMOIIbI0 amnmapara
anreOpbl 1 MaTeMaTHMYECKOrO aHalIM3a, MHTEPNPETAlnu MOJYYEHHBIX Pe3ylbTaToB. Takue 3ajaHus
BIUIETEHB! B KaX/IbIi U3 pa3/iefioB MPOrpaMMbl, OCKOJIbKY BECh MaTepHuai y4eOHOro Kypca IMIHPOKO
UCIIONIb3YEeTCSl Ui pelIeHMs] MPUKIAAHbIX 3a1ad. [Ipu pelieHuu peanbHbIX NPAKTUYECKUX 3a7ad
oOydaromuecss  pa3BUBAalOT  HaOJNIONATENbHOCTh,  YMEHHE  HAXOAWTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HCIONIb30BaTh AaHAJOTHIO, O00O0OIIATh M  KOHKPETU3UPOBATH IpoOiiemy.
JlesaTrenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PELICHUs MPUKIIAJHBIX 3a7[ad OPraHU3yeTcsi B Ipoliecce
M3YYEHHUsSI BCEX TeM yueOHOro Kypca «Anredpa U Hauaiaa MaTeMaTHUYECKOTO aHAIU3ay.

Ha usyuenue yue6HOro Kypca «Anredpa n Hauajga MaTeMaTHUYECKOrO aHalU3a» OTBOAUTCS 272
yaca: B 10 kimacce — 136 yacos (4 yaca B Henenio), B 11 kmacce — 136 yacoB (4 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KJIIACC

Yuciia 1 BLIYMCICHHUA

Panyonanehele yncna. OOBIKHOBEHHbIE M JIECATUYHbBIE JIpOOM, HPOLIEHTHI, OECKOHEUHble Nepuoaudeckue aApodu. IIpumenenue
JpoOeit ¥ MPOLIEHTOB s PEILICHHsI TPUKJIAAHBIX 3324 U3 pa3IMYHbIX OTpacieil 3HAaHUHU U peaIbHOM KU3HU.

JeiicTButenpHble yucna. PanyvoHanbHbE U UppalMOHAJIbHBIE YKcaa. ApUPMETHUECKUE ONEpaluu C JCHCTBUTEIbHBIMU YHCIAMU.
Monynb nefcTBUTENBHOrO yucia U ero cBoiictBa. IIpubnmkEéHHble BRIYMCICHMS, TpaBUIa OKPYIJIEHUs, IPUKUIKA U OLIEHKA pe3yibTaTa
BBIYHCIICHUM.

Crenenpb c uensiM nokaszateneM. bunom Herorona. Mcnonb3oBanue moaxopsiiei ¢GopMbl 3amMcy ACHCTBUTENIBHBIX YHUCEN IS
peneHus NpakTUYECKUX 3a/1a4 U IPEICTABICHUS JaHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTBA.

CreneHsb ¢ pallMOHAIBLHBIM [T0OKA3aTEJIEM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm yucna. Coiicta norapudma. /leciTuunble U HaTypajabHbIE JOrapu(MBI.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOIO apryMeHTa.

YpaBHeHHUs] M HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHblE NpeoOpa3oBaHMs. YpaBHEHHE, KOpEHb ypaBHEHMs. PaBHOCHUJIbHBIE YpaBHEHHMsS M YypaBHEHUS-
ciencrBus. HepaBeHCTBO, pelieHre HEPAaBEHCTBA.

OcHOBHbBIE METOJbl PEIICHUS LEIBbIX U JIPOOHO-pallMOHANBHBIX YPaBHEHUM M HepaBeHCTB. MHOToOYJieHbl OT OJHOW MEPEMEHHOM.
Jlenenure MHOTO4JIeHa Ha MHOTO4JIeH ¢ ocTaTkoM. Teopema be3y. Muorounens ¢ nensiMu ko3 dunmenramu. Teopema Buera.

[TpeoOpa3oBaHuUs YMUCIOBBIX BBIPAXKEHUH, COEPIKAIINX CTEIICHU U KOPHH.

HppanroHaneHble ypaBHeHHs. OCHOBHBIE METO/BI PEMICHHS] UPPALMOHAIBHBIX YPaBHEHUIA.

IToka3zaTenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI PEIIECHUS [TOKA3ATENbHBIX YPABHEHHI.

[TpeoOpa3oBaHue BBIpaXKEHUH, COAEPIKAIINX JIOTapU(PMBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI pEIIEHUs JIorapu(MUUECKUX YPaBHEHHH.

OcHoBHbIE TpUTOHOMETpHUeckue Gopmyibl. [IpeobpazoBaHne TPUTrOHOMETPHUUECKUX BbIpaKeHUH. PellieHre TpUroHOMEeTpUYecKuX
YPaBHEHUM.

Pemenune cucrem JnuHENHHBIX YypaBHEHMI. MaTpuua cHCTeMbl JIMHEHHBIX YypaBHeHMH. Onpenenurenb MaTpuibsl 2X2, €ro
T€OMETPUYECKUI CMBICII M CBOMCTBA, BBIYMCICHHE €T0 3HAYEHHUs, NPUMEHEHHE OIPEHCIUTEN I PELICHUS CUCTEMbl JIMHEHMHBIX



ypaBHeHul. Pelenne npukiaaHbIx 3a1a4 ¢ IIOMOLIbIO CUCTEMBI JIMHEWHBIX ypaBHEHUN. McciienoBanne NoCTpOCHHONW MOJIEIH € IIOMOLIBIO
MAaTpHIL U ONIPEACIUTEIICH.

ITocTtpoeHne MaTeMaTHYECKUX MOJENEH PEalbHOM CHUTyallMM C IIOMOLIbI0 YpaBHEHUN M HEpaBeHCTB. lIpuMeHeHue ypaBHEHMN U
HEPaBEHCTB K PEIICHUIO MaTeMAaTHYECKUX 3a/1a4 U 33734 U3 Pa3IMYHbIX 00J1acTeil HAyKU U peabHOM JKU3HU.

DOyHKUUH U rPapuKu

dyHKIUs, cnocoos! 3aaanus GyHkiuu. Bzaumuo oOpaTtHeie ¢yHkuun. Kommosumus gynkmuii. ['paduk QyHKImu. DneMeHTapHbIC
npeoOpa3zoBanus rpaduKoB GyHKIIUH.

Ob6nacTp onpeneneHnss U MHOXKeCTBO 3HaueHui ¢yHkuuu. Hymmn ¢ynxmum. [IpomexyTku 3HaKormoctossHCTBA. UETHRIE W HEUETHBIE
¢ynkuuu. [lepuonnyeckue ¢ynkumu. [IpomexyTkm MOHOTOHHOCTH (GyHKIMHA. MakCMMyMbl U MUHUMYMBI (GyHKuuu. Hambonbiiee u
HalMEHblIee 3HaYeHUs (PYHKIUN Ha IPOMEXKYTKE.

JluneliHasi, KBaJpaTU4Has U JpOOHO-TMHEHHAs PyHKUMHU. DIEMEHTapHOE UCCIIeJ0BAaHUE U TIOCTPOCHUE UX TPa(UKOB.

Crenennas pyHKIUS ¢ HATYpaJbHBIM U LIEJIBIM MokaszareneM. E€ cBoiictBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-OW CTENEHH Kak
($yHKIMM 0OpaTHOM CTENEHH C HATypaIbHBIM ITOKAa3aTeJIeM.

[Toka3zarenbHas u jorapupmuueckas (yHKIUM, UX CBOMCTBa M rpaduxu. Mcnomb3zoBanue rpadukoB (GYHKUMN Ui peLICHUS
ypaBHeHHH. TpuroHomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOIO apryMeHTa.

@YHKIMOHAIbHbIE 3aBUCUMOCTH B PEaJIbHBIX MIPOLECcCcax U SIBICHUAX. [ pa@uKu peanbHbIX 3aBUCUMOCTEH.

Hayana maTreMaTH4ecKoro aHajaimsa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsl IOcheaoBaTeabHOCTeH. MeTtox MaremMaTudecKod UHAYKIUH. MOHOTOHHBIE H
OrpaHUYEHHBIE TOCIIEI0BATEILHOCTH. ICTOPHS BO3HUKHOBEHUSI MATEMaTHUECKOTO aHATN3a KaK aHajIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuyeckas mporpeccuu. beckoHedHo yObiBaromias reoMmerpuueckas mnporpeccus. Cymma OECKOHEUHO
yOBbIBaIOLIEl TreoMeTpuyecKol mporpeccuu. JIMHEHHBIH M SKCHOHEHIUAIbHBI pocT. Yucno e. Popmyna CIOKHBIX HPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM JUIS PELIEHUs] pEAJIBHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa.

HenpepoiBHble pyHKIMK M UX cBOMCTBA. ToUkM pa3pbiBa. ACUMNTOTHI rpadukoB ¢yHkimid. CBoiicTBa (GyHKIMN HENPEPHIBHBIX Ha
oTpeske. MeTo1 UHTEepBaJOB JUIsl pelleHrs HepaBeHCTB. [IpuMeHeHre CBONCTB HeNpepbIBHBIX (DYHKIIUH 1711 peLIeHHs 3a1a4.

[lepBast u BTOpast mpousBojHble (QyHKIMU. OmnpeneneHUe, TeOMETpUYecKuil U (PU3MUECKH CMBICIT TPOU3BOJHOW. YpaBHEHHE
KacaTeJIbHOM K TpaduKy (GyHKINH.

[Tpou3BoiHBIE NIeMEeHTapHbIX GyHKUIKH. [Ipon3BoaHAs CyMMBI, TPOU3BEIEHHS, YACTHOIO ¥ KOMITO3UIIUU (DYHKIIHH.

MHoxecTBa H JIOTHKA

MHO0keCcTBO, ONEpalMi HaJl MHOKECTBAMM M MX CBOWCTBA. Jlnarpammsl Oiinepa—BenHa. [IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO
amrmapara JJisl OMCaHUs PEeaTbHBIX IMPOIECCOB U SBJICHUH, TP PELICHUH 33/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMAaTHYECKOTO 00BEKTA, CIEICTBUE, J0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHUSI.



11 KVIIACC

Yuciia ¥ BBIYMCICHUSA

Harypanbnple u mienbie uyncia. [I[ppumenenrne npu3HakoB ASTMMOCTH LEbIX Yucesl, HanOobImuid oonuit nenutensd (manee — HOJl) u
HauMeHblIee ob1ee kpatHoe (nanee — HOK), ocraTkoB o Moayiito, aropurMa EBkiinaa /i penieHus 3aad B LebIX YUCIaX.

KommnekcHsle yncna. Anredpandeckas 1 TpPUTOHOMETpUYecKas (JOpMBbI 3aIMCH KOMIUIEKCHOTO YHCiIa. ApH(pMETHYECKHE ONepaIiu
C KOMIUIEKCHBIMU unciaamu. M300pakeHne KOMIUIEKCHBIX YMCeNl Ha KOOpAMHATHOM miiockoctu. @opmyrna Myaspa. Kopau n-oii crenenu u3
KOMILIEKCHOTO yncia. [IpuMeHeHne KOMITJIEKCHBIX Yncell AJIs pelleHns: GU3NYECKUX U TeOMETPUUECKUX 3ajiau.

YpaBHeHUs] M HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YpaBHEHUI U HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSL. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUHN C MOMOIBIO TPUTOHOMETPHUUECKON OKPYKHOCTU. Perienne TpUuroHoMeTpuyecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS T0KA3aTEeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PELLIEHUSI UPPAL[MOHATILHBIX HEPABEHCTB.

OcHOBHBIE METObl PELIEHUSI CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX, UPPAllMOHANbHBIX, TOKA3aTEIbHBIX U JIOrapu(pMUUIECKUX
YPaBHEHUM.

YpaBHEHMS, HEpAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHre ypaBHEHUM, CUCTEM M HEPAaBEHCTB K PELIEHUI0 MaTEeMaTMUYECKHX 3aJady M 33Jad U3 pa3M4HbIX 00JacTedl Hayku U
peabHOM JKU3HU, HHTEPIIPETALMS TOIYYEHHBIX PE3YJIbTAaTOB.

DOyHKIUH U rpauKu

I'padux xomnosunuu ¢pyHkuui. ['eomerpuueckne o0pasbl ypaBHEHHH U HEPABEHCTB HAa KOOPAMHATHOMN TJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpaQUKH.

['padmueckue MeToAbI pelIeH!s] ypaBHEHUI U HepaBeHCTB. [ paduyeckue MeToabl peleHus 3aad ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadukoB GYHKIUN 711 UCCIEIOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpPbIE BOSHUKAIOT MPU PEIICHUH 3a/1a4 U3
JPYTUX y4eOHBIX IPEAMETOB U PEaTbHOMN KU3HU.

Hayana maTreMaTH4ecKoro aHajaimusa

[IpumeHeHre MPOU3BOIHOM K UCCIeOBaHMIO (GYHKIUI Ha MOHOTOHHOCTb M 3KCTpeMyMmbl. HaxokieHue HamOOJbIIEro U
HaMMEHBIIIETO 3HAYeHUI HeNpephIBHOW (DYHKIIMU Ha OTpE3Ke.

IIpuMeHeHre NPOU3BOAHOM [UIsl HAXOXKAEHUS HAWIYUIIero pPELIEHUs B NPUKIATHBIX 3ajadax, Ul ONPEIEJIEHHUS CKOPOCTH M
YCKOpEHHUSI TIpoliecca, 3aIaHHOT0 (popMyton Ui rpaduKoM.
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[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHble 3meMeHTapHbIX ¢GyHKIMHA. [IpaBuina HaxoXIeHHUS
epBOOOPa3HBIX.
Huterpain. I'eoMeTpudecknii CMBICT HHTETpasia. Beraucienue onpeaeéHHoro naTerpaia mno gopmyine Hetotona-Jleiionuna.
[TpuMeHeHne MHTETpaa sl HAXOXKACHUS IUIOMaei MI0CKUX GuUryp u 00bEMOB reOMETPUIECKHUX TEJ.
[Tpumepsl pemenuit audQepeHraIbHbpIX yYpaBHEHUH. Maremarndeckoe MOJICIMPOBAHUE PEATBbHBIX IPOILECCOB C IOMOIIBIO
nuddepeHIATbHBIX YPAaBHCHHM.
[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYUYEBHOI'O KVYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A» (YTJIYBJIEHHBIM YPOBEHE) HA YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMSL:

c(hOpMUPOBAHHOCTh TPAKITAHCKON MO3ULIUM OOYYaIOIIETroCsl KaK aKTHBHOTO W OTBETCTBEHHOTO UJIEHA POCCHICKOTO OOIIeCTBa,
MPEJICTABICHUE O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBIEHHI, MPOLEIYp I'pa)JAaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI M JAPYroe), yMEHUE B3aMMOJCHCTBOBATH C COLUAIbHBIMA MHCTUTYTaMH B COOTBETCTBHHM C UX QYHKIUSMU U
Ha3HAYCHHEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKIAHCKOW MACHTUYHOCTH, YBAKEHHS K MPOILIOMY M HACTOSILIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHHUSIM POCCHUHUCKMX MaTEeMaTUKOB M POCCHMCKONM MAaTeMaTHUYECKOW IIKOJIBI, MCIOJb30BAHUE 3THUX
JTOCTYDKCHHUH B APYTHX HAyKax, TEXHOJIOTHUAX, cPepax IKOHOMUKH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHE NYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoja, cHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO MOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUN HAyKH U JEATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIa/Ja B IMOCTPOCHHE
YCTOMYHUBOTO OyIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas OSCTETHKY MAaTeMaTUYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3agad, pelieHUH,
paccyXIeHU, BOCPUUMYHUBOCTh K MATEMATHUECKUM aCIIEKTaM Pa3InYHBIX BHIOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh MaTeMaTHYECKHE 3HAHHWS B HMHTEpEcax 3/I0pOBOTO0 M 0Oe3omacHoro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (30pPOBOE MHUTaHWE, COAIAHCHPOBAHHBIN PEXKHUM 3aHATUNH M OTHBIXA, PETyJsIpHAas
dusnyecKas akTUBHOCTH ), GU3MUYECKOE COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHOMN I€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:



TOTOBHOCTb K TPYIy, OCO3HaHUE IIEHHOCTH TPYAOJIOOUs, MHTEpeC K pas3audyHbiM chepaM npodeccCHOHATBbHON NeATebHOCTH,
CBSI3aHHBIM C MAaTEMAaTHKON W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynmymieil mpodeccuu U peain30BBIBATh
COOCTBEHHBIC JKU3HCHHBIC TUIAHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTEMAaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPA30BaHUIO HA MPOTSIKCHUU
Bceﬁ KHU3HHU, TOTOBHOCTH K aKTI/IBHOMy y‘-IaCTI/IIO B peLHeHI/II/I HpaKTI/I‘-IeCKI/IX 3a1a4 MaTeMaTH‘IeCKOI;'I HaHpaBHeHHOCTI/I;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYpPbl, NMOHUMAHUE BIMSHHUS COIIMAIBHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSIHUE
NPUPOJHON W COIMANBLHOM Cpeibl, OCO3HAHHME TJIO0AIBHOTO XapaKTepa OHKOJOTHMYECKUX NpoOJieM, OpUEHTAIMs Ha MPUMCHCHHE
MAaTEeMAaTUYCCKUX 3H21HPII>1 JJIA peHICHI/IH 3a1a4 B 06HaCTI/I OKPY)KaIOHIGfI Cpe[[I)I, HJIaHI/IPOBaHI/Ie HOCTYHKOB U OLNCHKU HMX BO3MOXHBIX
MOCIEACTBHM JIJIsl OKPY KaIOIIEH cpebl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKHM M OOILECTBEHHOW IPaKTHUKH,
IIOHUMAHUEC MaTeMaTquCKOﬁ HaYKI/I KakK C(i)epI)I LIGJIOBG‘-IGCKOI?I JACATCIIbHOCTH, 3TallOB eé pa3BI/ITI/I$I U 3HAYUMOCTU IJIA pa3BI/ITI/I$I
[UBUJIM3AIIH, OBIIICHUE S3bIKOM MAaTEMATUKU U MAaTEeMAaTUYECKON KyJIbTypOil Kak CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh
MPOEKTHYIO U HCCIIEI0BATENbCKYIO 1eATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JlornyecKue JeiicTBUs:

BBISIBJIATE U xapaKTepnsoBaTb C}’HIGCTBCHHI)IG HpI/I3HaKI/I MATEMATHUYCCKUX O6T)€KTOB, HOHSITI/Iﬁ, OTHOHICHI/Iﬁ Me>1<)1y IIOHATHUAMU,
dbopMynupoBaTh OIpeAeTeHHs] TMOHATHUN, YCTaHABIMBATh CYIIECTBEHHBIN MpH3HAK KiIacCU(UKALUKU, OCHOBAHUA NS 0000IIEeHUS U
CpaBHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

BOCHpI/IHI/IMaTB, q)OpMy.]'[PIpOBaTI) nu Hp606p330BBIBaTI) Cy}KI[eHI/IH: YTBep)II/ITeJ'II:HI)Ie 158 OTpI/IHaTeJ'II)HBIe, CAWHUYHBIC, YaCTHBIC H
o01re, yCIOBHEIE;

BBIABIIATH MATCMATUYCCKUEC SaKOHOMepHOCTI/I, B3aNMOCBSI3HN U HpOTI/IBOpe'-II/IH B (baKTaX, JaHHBIX, Ha6J'IIOI[eHI/I5IX 158 YTBep)K)IeHI/IHX,
npeiaraTh KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX M HHIYKTUBHBIX YMO3aKIIOYCHHH, YMO3AKIIOYEHUU 10
AHaJIOTHH;

MPOBOJMTH CAMOCTOSITEJILHO JIOKAa3aTeJIbCTBA MAaTEMaTHYCCKUX YTBEPXKJICHUU (MpsMbIE M OT TPOTHUBHOTO), BBICTPAWBATH
apryMEeHTAalUIO, TPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;



BbIOMpaTh CrOCO0 pelieHus: yuyeOHOH 3afauu (CpaBHHMBATh HECKOJIBKO BapHAHTOB DPELICHUS, BHIOMpaTh HambOosee MOAXOISALINM ¢
y4E€TOM CaMOCTOSATEIbHO BbIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBarejbCKue 1eHCTBUS:

UCIIOJIb30BaTh BOIPOCH! KaK UCCIIEI0BATEIbCKIUII HMHCTPYMEHT NO3HAHUS, (POPMYIHPOBATH BOMPOCHL, (PUKCHPYIONINE TPOTUBOPEUHE,
npo0iieMy, yCTaHAaBJIMBATh HCKOMOE U JaHHOE, JOPMUPOBATH TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJAUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN SKCIEPUMEHT, MCCIEIOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEHW MaTeMaTH4eCKOro
O6’beKTa, SABJICHUS, ITPOLCCCA, BBISABIICHUIO 3aBHUCUMOCTEH MCKIAY OGBGKT&MI/I, SABJICHUSAMMU, ITPOLCCCAMU;

CaMOCTOSITEIILHO (hOPMYJIUPOBATH OOOOIICHUS W BBIBOABI IO pe3yJIbTaTaM MPOBEIEHHOTO HAOIOACHMS, UCCICIOBAHUS, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJAOB U 00001IEHU;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIlecca, a TAKXKE BHIAIBUTATh MPEANONIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISBIISITH Ie(OUINTHI MH()OPMAIIUH, TAHHBIX, HCOOXOAMMBIX JUIsI OTBETA HA BOIIPOC U JIJIS PEIICHHMS 3a/1a4H;

BbIOMpaTh HMHQPOPMAIMIO U3 HUCTOYHUKOB Pa3IWYHBIX THUIIOB, AaHAJIW3UPOBATh, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH
MH(}OPMAILIKIO Pa3INYHbIX BUIOB U (HOPM MpEICTaBICHHUS;

CTPYKTYpUPOBaATh HH(MOPMAITHIO, TIPEACTABIISTH €€ B pa3IMUHBIX (opMax, HILTIOCTPUPOBATH TpadUuecK;

OLICHUBATh HAJEKHOCTh HH(POPMALIMU IO CAMOCTOSATENBHO CHOPMYITHMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTHBHBIE YHHBepPcaabHbIe YueOHbIe el cTBUS

Oo0menue:

BOCHpI/IHI/IMaTI) nu q)OpMYJ'II/IpOBaTB CY)KI[CHI/ISI B COOTBCTCTBHUHU C YCJ'IOBI/HIMI/I u LejisamMu O6HICHI/I$[, SICHO, TOYHO, l"paMOTHO BI)Ipa)KaTI)
CBOIO TOYKY 3pPEHHsI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy pEIIeHHs 3aJa4yd, KOMMEHTHPOBATH MOTyYEHHBIN
pe3yInbTarT;

B XO0Ji¢ OOCYXJICHHUs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXITaeMOH TeMBbI, MPOOJIEMBbI, pelaeMoi 3ajadd, BBHICKA3bIBATh HJICH,
HAIICJICHHBIC HA ITOUCK peI_HeHI/ISI, COITIOCTAaBJIATH CBOU CY)K}IGHI/ISI C CY)KJIeHI/IS[MI/I )IpyrI/IX y‘-IaCTHI/IKOB Juajiora, O6Hapy}KI/IBaTB paanqI/Ie nu
CXOZICTBO TIO3UITUH, B KOPPEKTHOU (hopMe (OpMYIUPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBISITh PE3yJAbTaThl PEIICHUs 3a7aud, OKCIEPHUMEHTa, HCCIeIOBAaHUS, MPOEKTa, CaMOCTOSATENbHO BBIOMpaTh (opmar
BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3CHTAIIUU U OCOOEHHOCTE! ay TMTOPUH.

PeryasiTuBHble yHHBepPcAJIbHbIE Y4eOHbIE 1eiiCTBHUS
Camoopranusanus:
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COCTaBJISITh IUIAH, AJITOPUTM pEIICHUs 3aJlayd, BBHIOMpATh CHOCOO pelIeHHs ¢ Y4ETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PELICHUN ¢ y4ETOM HOBOM HH(POPMAIIIH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMM IO3HABATEIBHON pEeQIIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUH M MBICIMTEIBHBIX MPOIECCOB, HX
pe3yJIbTaTOB, BIAAETh CIIOCOOaMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoLiecca U pe3yibTaTa PelieHusl MaTeMaTHuYeCcKOU 3a/1aui;

IPEABUAETh TPYJAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PELICHUH 33141, BHOCUTh KOPPEKTUBBI B ACSITEIIBHOCTh HA OCHOBE HOBBIX
0OCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJibTaTa LEIM U YCIOBUSAM, OOBSACHATH NPUYUHBI JIOCTH)KEHUS WM HEJOCTUKEHHUS PE3yJbTaTOB
NEeSITEIbHOCTH, HaXOUTh OIIMOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh M MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHAHON M MHIUBUAYAIbHOW pabOTHI MPU pelIeHnH y4eOHbIX 3aa4, IPUHUMATD LEJTb
COBMECTHOM JI€ATEIbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThI, pacnpeiesTh BUAbl padOT, JOroBapUBaThCS, 00CYXKAaTh
MPOLIECC U PE3YNIbTAT PabOoThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B IPyHNoBbIX (hopmax paboThl (00CYyKIaeHMs, 0OMEH MHEHHI, «MO3TOBBIE IITYPMbD» M WHBIE), BHIIIOIHATH CBOIO YacThb
paboThl U KOOPAMHUPOBATH CBOM JEMCTBHS C JAPYrMMHU UYJ€HAMHM KOMaHJbI, OLEHMBATh Kaue€CTBO CBOEr0 BKJAJa B OOMIMI MPOIYKT IO
KpUTEPUIM, CHOPMYJIMPOBAHHBIM YHACTHUKAMH B3aUMOJIEHCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy o0yuenus B 10 kjacce oOyHarOIIUIiCS MOJYYHUT CIAEAYIONINE MPEIMETHBIE Pe3yJbTaThl MO OTACIbHBIM TeMaM pabodeit
porpaMMbl y4eOHOTO Kypca «Aredpa u Hadajga MaTeMaTHYECKOTO aHATH3a:

Yucsa v BbIYUCICHUA:

CBOOOJIHO OMEPUPOBATH TMOHATHUSMU: PAIMOHATBLHOE YHCIIO, OECKOHEUYHAas MEepUOoUYecKas ApoOb, MPOILEHTHI, WPPAIMOHATHLHOE
YHUCJI0, MHOKECTBA PAIIMOHAJIBHBIX M IEHCTBUTEILHBIX YHCETI, MOYJIb IEUCTBUTEIILHOTO YUCIIA,

MPUMEHSATH IPOOH U TIPOLIEHTHI /IS PEIICHUS MPUKIAIHBIX 3a71a4 U3 PAa3IMYHbBIX OTpaciiell 3HAaHUH U peaTbHOM KU3HU;

MPUMEHSTH MPUOTMKEHHBIE BRIYUCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U OLICHKY pe3yJbTaTa BHIYUCICHUN;

CBOOOJHO OMEPUPOBATH MOHATHUEM: CTENEHB C IENBIM MOKAa3aTeleM, HCIOIb30BaTh MOAXOASIIYI0 (GOpPMY 3amucH JIeHCTBUTEIBHBIX
YHUCEN JIJISl PEIICHUs] MPAKTUIECKUX 3aJ1a4 U MPECTABICHUS JaHHBIX;

CBOOOHO ONIEPUPOBAThH MOHATHEM: apU(PMETUUYECKUN KOPEHb HATYypaIbHOMN CTETIEHU;

CBOOOIHO OTEPUPOBATH TOHATHEM: CTETICHb C PAIIMOHAIBHBIM ITOKA3aTeleM;

CBOOOIHO OMEPUPOBATH MOHATUSMU: Jorapu(m Ymcia, 1eCITUIHBIC U HATypaTbHbIC JTOTapu(MBbI;
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CcBOOOJIHO ONEPUPOBATH MOHATHIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC YUCIOBOI0 apryMEeHTa;

OIEpPUPOBATH MOHATHAMU: APKCUHYC, apPKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus! 1 HepaBeHCTBA:

CBOOOJHO ONEpUPOBATh MOHATHSAMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PABHOCHUJIbHBIC YpaBHEHHS M YPaBHEHUS-CIICACTBUS,
PaBHOCHJIbHBIE HEPABEHCTBA;

IPUMEHSATh Pa3JIMYHbIe METO/Ibl PEILICHHs PALMOHAIBHBIX U IPOOHO-PALIMOHAIBHBIX YPAaBHEHUH, IPUMEHATh METO/l MHTEPBAJIOB JUIs
pEILIEHUs] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH: MHOTOWIEH OT OJHOW TEPEeMEHHOW, MHOTOWIEH C IeNbIMH KOI(h(UIHEHTAMH, KOPHH
MHOIO4JIeHa, IPUMEHSATh JieJIeHe MHOTOWIeHa Ha MHOTOWIEH ¢ OCTaTKOM, TeopeMy be3y u reopemy Buera ans pemienus 3aaad;

CBOOOJTHO OIEpPUPOBATH MOHATUAMU: CHUCTEMa JIMHEHHBIX YypaBHEHMH, MaTpULla, ONpEAEIMTeNb MaTpulbl 2 X 2 U €ero
FEOMETPUUECKUN CMBICI, MCIOIb30BaTh CBOMCTBA ONpPENENMUTENS 2 X 2 JUIsl BBIYUCICHUS €r0 3HAUEHUs, IPUMEHATh ONpPENEIUTENN IS
pelIeHNs CUCTEMbI JIMHEWHBIX YpaBHEHUM, MOJEINPOBATh pealbHbIe CUTYAlUN C IIOMOILBIO CUCTEMbI JIMHEHHBIX YpaBHEHUI, UCCIIEA0BATh
HOCTPOCHHBIE MOJIENIN C IIOMOLIbIO MATPULL M OIPeAETUTENeH, MHTEPIPETUPOBATh MOIYYEHHBIN pe3yibTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIs TpeoOpa30BaHusl BRIPaKEHUI;

BBITNOJIHATH NPeoOpa30BaHMsl YNCIOBBIX BBIPAXKEHHI, COIEPIKALUX CTENEHH C PallMOHAIbHBIM ITOKA3aTeIIEM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB /i peoOpa3oBaHUsl JOTapUPMUUECKUX BbIPAKEHUI;

CBOOOJIHO ONEPHPOBATh MOHATUSAMH: UPPALMOHAIBHBIE, TIOKAa3aTeNbHbIE U JIorapuMuiyeckue ypaBHEHUs, HAXOUTh UX PEIeHUs C
MIOMOUIBbIO0 PABHOCUJIBHBIX MIEPEXOI0B WIIK OCYLIECTBIISAS IPOBEPKY KOPHEH;

PUMEHSTh OCHOBHbBIE TPUTOHOMETpUUECKHE (POPMYIIbI AJisi IPeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHU;

CBOOOJHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHUE, IPUMEHSITh HEOOX0AUMBIE (DOPMYIIBI ISl PELIEHUS] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPABHEHUI],

MOJIEIMPOBATh pealibHble CUTyallud Ha A3bIKE alreOpbl, COCTABIATh BBIPAXKEHUsS, YPABHEHUS, HEPABEHCTBA IO YCJOBUIO 3aj]auH,
UCCIIEI0BATh TOCTPOSHHBIE MOJIENH C MCIIOJIb30BaHUEM allapara ajireopsbl.

DyHKIUHN U TPaQUKH:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: (PYHKIIMS, CIOCOOBI 3a7jaHusl (PYHKIMH, B3aUMHO OOpaTHbIE (QYHKIIMH, KOMIO3UIUS (YHKIIH,
rpa¢uk GYHKIMHU, BBITOIHATH AJIEMEHTAapHbBIE TpeoOpa3oBaHus rpaduKoB (PyHKIIHIA;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: OOJACTh OMpEAETICHUS M MHOXKECTBO 3HAYCHMH (DYyHKIUH, HYJIU (YHKIHH, MPOMEXYTKH
3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OINEPHUPOBATH MOHATHUAMHU: UYETHBIE W HEYETHblE (YHKLIMHU, NMEPUOAMYECKHE (YHKLIHHU, MPOMEKYTKH MOHOTOHHOCTU
(GYyHKINN, MAKCUMYMbI 1 MUHUMYMBI ()YHKIIMH, HauOoJIbllee ¥ HAaUMEHbIIee 3HaUYeHUE (DYHKIIMU Ha TPOMEKYTKE;
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CBOOOIHO OTMEPHPOBATh MOHATUSIMHU: CTEIICHHAs (YHKIHS C HATypaJIbHBIM M LIEJIBIM MOKa3aTeleM, rpaguK CTEIeHHON (YHKIHH C
HaTypaJIbHBIM U IIEJIBIM MOKa3aTeneM, Tpaduk KOpHs N-0ii CTeNeH! KaK (pyHKIIMHA 0OpaTHOW CTENEHHU C HaTypalbHBIM [TOKA3aTeNeM;

ONEepPHUPOBATH MOHATUSAMH: JIMHEHHASA, KBaJpaTU4HaAs W APOOHO-THHEWHHas (YHKIWHU, BBIIOJIHATH JIEMEHTApPHOE MCCIIEOBAHUE U
MOCTPOCHHE UX TPAPHKOB;

CBOOOIHO ONEpHPOBATh MOHATHAMU: TOKa3aTelbHass W Jorapudmuueckas (pyHKIHH, X CBOWCTBA W TpadUKH, MCHOIB30BATh UX
rpaduKu 1S peleHus] ypaBHEHU;

CBOOOJTHO OTEPUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAss OKPYKHOCTb, ONPEACICHNUE TPUTOHOMETPUYECKUX (DYHKIHN YHCIOBOTO
apryMeHTa;

UCIIONIB30BaTh Tpaduku (YHKUIUE JUIS HCCIIEJOBAHUS MPOLECCOB M 3aBHCUMOCTEH NpPU PEHICHUH 3a1ad U3 JPYrHX Y4eOHBIX
IPEJIMETOB M PEATbHOMN JKU3HH, BBIPAXATh POPMYJIaMU 3aBHCUMOCTH MEK/1y BETUYHMHAMH;

Hauyaja MaTeMaTH4eCKOro aHAIN3A:

CBOOOJTHO ONEPUPOBATh MOHATUSMH: apu(METHUECKasi U TeOMEeTpUIecKas Mporpeccus, 06CKOHEUYHO yOBIBatOmIasi T€OMETPHUECKAs
Hporpeccus, TMHEHHBIA U SKCIOHEHIUABHBIN POCT, POpMYyJIa CIOKHBIX IPOLIEHTOB, UMETh MPEJICTaBICHUE O KOHCTAHTE;

UCIIOJIb30BATh NPOTPECCUH ISl PEILICHUS PealIbHBIX 3a/1a4 IPUKIIATHOTO XapaKTepa;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: TIOCIEIOBATEIBHOCTD, CIIOCOOBI 3aJaHHs TTOCIIEI0BATEILHOCTEH, MOHOTOHHBIE M OTPAaHHYCHHBIE
MIOCJIEIOBATEIBHOCTH, TIOHUMATh OCHOBBI 3apOKICHUS MAaTEMAaTHYECKOTO aHAIN3a KaK aHAJIN3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHATHIMU: HENPEPbIBHbIE (PYHKIIUH, TOUKU pa3pbiBa rpaduka GyHKIUN, aCUMIITOTHI rpaduka GyHKINY;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHASL HA OTPE3Ke, IPUMEHTh CBOMCTBA HEMTPEPBHIBHBIX (DYHKLUH /7S peILIeHHS
3ajay;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TIEpBasi M BTOpasi MPOU3BOTHBIE (PYHKIINH, KacaTelbHas K rpaduKy QyHKIINH;

BBIYUCIIATh NMPOU3BOJHBIE CyMMBI, MPOU3BECHUS, YaCTHOTO M KOMIO3MLMU JABYX (DYHKIMHA, 3HaTh NMPOU3BOJAHBIE AJIEMEHTAPHBIX
byHKIHUi;

UCTIOJIF30BaTh TE€OMETPUICCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHoxkecTBa M JIOTHKA:
CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEpallUi HaJl MHOKECTBAMH;
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar JJs OMCAaHUs PEAJIbHBIX IIPOLIECCOB U SIBJICHUH, IIPU PEILIEHUU 3a7a4d U3 IpYTuX
y4eOHBIX MPEIMETOB;
CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: ONpEAEICHUE, TEOpPEMa, YpaBHEHHE-CJIEICTBHE, CBONCTBO MAaTEMaTHYECKOro OOBEKTa,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHMSI U HEPABEHCTBA.
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K konny obyuenust B 11 kiiacce oOydarouiuiicsi MOMXy4dHUT ClEIyIONIME MPEeIMETHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueid
porpaMMbl y4eOHOT0 Kypca «Airedpa u Hadajga MaTeMaTHYECKOTO aHaIu3ay:

Ymncia 1 BBIYUCIEHUSA:

CBOOOJTHO ONEpPUPOBATh MOHATHSIMU: HATypaJbHOE W IEJI0€ YWCIIO, MHOXKECTBA HATYPaIbHBIX W LENBIX YHCEJ, HCIIOJIb30BaTh
npu3Haku aeaumocTu uensix ynces, HOJl 1 HOK natypanbHbIX Uyncen 1jis peuieHus 3aa4, IpUMEeHsITh anroputM EBkinaa;

CBOOOJHO OIEpPUPOBATh MOHSATHEM OCTAaTKa [0 MOMAYJIO, 3alMChIBaTh HATypajbHbIC YKCIA B PA3IMYHBIX MO3UIMOHHBIX CHCTEMax
CUHCJICHHSI; CBOOOJHO ONEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YUCJIO M MHOXECTBO KOMIUIEKCHBIX YMCEN, MPEICTaBIATh KOMILJIEKCHbBIC
Yyuclia B anreOpamyeckoil M TPUTOHOMETPUYECKOW (opMe, BBIMONHATH apUPMETHYCCKHE OINEpallMd ¢ HUMH W HW300paxarh Ha
KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOIHO ONIEPUPOBATH IMOHATUSIMU: UPPALMOHAIBHBIC, IOKA3aTeIbHBIC U JIOTAPH(PMUUIESCKHE HEPABEHCTBA, HAXOJAUTh HX PEIICHUS C
MTOMOIIbIO PABHOCHJIBHBIX MEPEX0JI0B; OCYIIECTBIISTH OTOOP KOPHEH NPH PEIICHUU TPUTOHOMETPUUECKOTO YPABHEHUS,

CBOOOJHO OMNEpPUPOBATH MOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHATh HEOOXoAuMbIe (HOPMYNbI Ui pEHICHUS
OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX HEPaBEHCTB; CBOOOJHO ONEPHPOBATh IMOHATHUSMHU: CHUCTEMa U COBOKYINHOCTb YpaBHEHUU H
HEPaBEHCTB, PABHOCUJIBHBIE CHUCTEMBI M CHUCTEMBI-CJICJICTBUS, HAXOIAUTh PEIICHUS CHUCTEMbl W COBOKYMHOCTEH pallMOHAIBHBIX,
UPPALMOHATBHBIX, TOKAa3aTeIbHBIX M JIOTApU(PMUYECKUX YPaBHEHWW U HEPABEHCTB; peIIaTh palMOHAIbHBIE, HpPpaliOHAIbHBIC,
MoKa3aTelbHbIe, TOTapHU(PMUUECKHE U TPUTOHOMETPUYECKUE YPAaBHEHHS K HEPABEHCTBA, COJIEPKAI[Ue MOIYIIU U TapaMeTphl;

MPUMEHSTh rpapuuecKkre METO bl Ui PEelIeHUs] ypaBHEHUN 1 HEPaBEHCTB, a TAKXKe 3a/a4 C MapaMeTpaMu;

MOJICJIUPOBATh pEaIbHBbIE CUTYAIlMd HA SI3bIKE aireOpbl, COCTABISATH BBIPAXKEHUS, YpPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO
YCIIOBUIO 3aJ1a4M, UCCIIE0BATh IOCTPOCHHBIE MOJIENIN C UCTIOJIb30BaHUEM allapaTa ajareopbl, MHTEPIPETUPOBATH OMyUYEHHBIA pe3yJIbTaT.

DOyHKUMH U TPAPUKHU:

CTPOUTH TpapuKU KOMIO3UINH (PYHKIIUN C TTOMOIIBIO JIEMEHTAPHOTO HCCIEI0BAHUS U CBOMCTB KOMITO3UITUH IBYX (DYHKIIHA;

CTPOUTH T€OMeTpUYecKre 00pasbl ypaBHEHUI U HEPABEHCTB Ha KOOPIAMHATHOM IIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITUH;

MPUMEHATH (PYHKITUH I MOACIIUPOBAHUS U UCCIIEAOBAHUS PEATbHBIX TPOIECCOB.

Hauvana maTemMaTu4yeckoro aHajamsa:

MCIIOJIb30BaTh IPOU3BOHYIO ISl UCCIIENOBAHUS (PYHKITUH HA MOHOTOHHOCTH M SKCTPEMYMBI;

HaxOJIUTh HauOOJIbIIIee U HAUMEHBIIIEE 3HAYCHUSI (PYHKITUU HEMIPEPHIBHON HA OTPE3KE;

HCIIOJIB30BaTh MPOU3BOJHYIO UIsI HAXOXKIACHUS HAWIY4YLIEro PEIICHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKHX,

3a/1a4yax, AJs ONpeAeNICHUs] CKOPOCTH U YCKOPEHUS MpoIriecca, 3aJaHHOro (hopMyIIoi min rpadukoM;
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15

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IEPBOOOPA3HAS, ONPEACIEHHBIN HHTErpajl, HAXOAUTh MEPBOOOPA3HBIC SJIEMEHTAPHBIX (QYHKIUI
Y BBIYHCIIATHh HHTETpa 1o ¢popmyie HetoTona-Jleitonuma;

HAXOJWTh IJIOMAIH IIIOCKUX (QUTYP U 00BEMBI TEJ C TOMOIIBIO HHTETpAIa;

UMETH MPEJICTABICHNE O MATEMATHYECKOM MOJICIIMPOBAHUH HA IPUMEPE COCTaBICHUS MU (HepeHIIMATBHBIX YPaBHEHUIA;

peliaTh NpUKIagHbIe 337]a4d, B TOM YHCJE COLMATbHO-DKOHOMUYECKOT0 U (PU3NYECKOr0 XapakTepa, CpeICTBaMU MaTeMaTU4ecKOro
aHaJM3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
MHOXecTBO I€HICTBUTENIBHBIX YHCEIL.
1 MHoOrouseHsl. PauHOHaanHev YpaBHEHUs U 24 1 0 https://tg/resh.edu.ru
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuun 1 rpapuku. CreneHHas GyHKIUS € 12 1 0
LIEJIBIM [TOKa3aTeeM
3 ApudpmeTrueckuil KOpeHb N-0i CTENEHHU. 15 1 0
WppanmoHansHbie ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarenbHbie 10 1 0
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIuUS. 18 1 0
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuveckne BRIpaKEHUS U 2 1 0
YpaBHEHHSI
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10 0
8 Henpepesable pynknuu. [IponszBoaHas 20 0
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 5 0
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
KonTpoabubie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 I/ICCJ'Ie,[[OBaHI:Ie GYHKIUH C TOMOIIBIO 29 1 0
MIPOU3BOTHOM
2 [lepBooOpasHas 1 UHTETPAT 12 1 0
3 I'padviku TPUrOHOMETPUUECKUX (PYHKITHIHA. 1 1 0
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHele, MOKa3aTENbHbBIE U 24 1 0 Bbu6mmoteka [JOK
norapuMUUecKre HePaBeHCTBA https://m.edsoo.ru/f2alaef6
5 KomriekcHbie dncia 10 0
6 HatypanbHble u iensle uncia 10 0
CucTeMbl paliMOHATBHBIX, UPPAMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 0
YpaBHEHUH
8 3aa4u ¢ mapameTpamMmu 16 1 0
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 16 5 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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https://m.edsoo.ru/f2a1aef6

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuyecTBo yacos DJIeKTPOHH
Ne Konr Mpakr bie
n/  Tema ypoxa Bc pousb eCKIL Hara uudposbie
er  Hble U3Yy4YeHUs oOpa3oBare
! 0 pado ¢ JIbHbIE
padoThI
ThI pecypcbl
1 MHOXECTBO, OTIEpaIiK HaJT MHOKECTBAMH U UX 1 0 0
CBOMCTBa
2 Huarpammsl Diinepa-Benna 1 0 0
3 [TpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOTO 1 0 0 https://tg/res
armapara JJisl pelieHus 3a1a4 h.edu.ru
bubamnoreka
Parmmonanesabie uncia. OOBIKHOBEHHBIE U [HOK
4 JCCATHYHBIC IPOOH, TPOIICHTHI, 0ECKOHCYHBIC 1 0 0 https://m.eds
MIEPUOINICCKUE IPOOH 0o.ru/f2alae
6
Panmonanbasie uncna. OOBIKHOBEHHEIC U
5 JeCATUYHbBIC TPOOU, MPOIEHTHI, 0ECKOHEUHBIE 1 0 0
NePUOANYECKUE IPOOH
5 [Ipumenenue apodeli U MPOLEHTOB I PEIICHNUs 1 0 0

IMPUKIIaJHbIX 3a1a4
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[Tpumenenue apodeii U MPOIIEHTOB I PEIICHUS
IPUKJIAJHBIX 3a7a4

JlericTBUTENbHBIC YynCaa. PalilnoHaabHbBIE U
MppalrOHaIbHBIE YHCIIA

ApudmMernueckue oneparuu ¢ 1eiCTBUTEIIbHBIMU
YUCIIaMH

10

11

12

Monysib JEUCTBUTEIBHOTO YMCIIA U €r0 CBOMCTBA

[TpuGamKEHHbIC BEIYUCIICHUS, TTPAaBUIIA
OKPYTJICHUS, IPUKHUJIKA U OLICHKA pe3yJibTaTa
BBIUYWCJICHUMN

OCHOBHBIE METO/IBI PEIICHUS TIENIBIX U IPOOHO-
palMOHAJIbHBIX YPAaBHEHUN

13

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U TPOOHO-
palMOHAJIbHBIX HEPABEHCTB

14

15

16

OcCHOBHBIE METOIbI PELLIEHUS 1IeNIbIX U IPOOHO-
PalMOHAIIBHBIX YPABHEHNW U HEPABEHCTB.
CraproBas AMarHocThka

MHorouneHsl OT OAHON IEpeMEHHOU. [lenenue
MHOTI'O4JIEHa HA MHOTOWIEH C OCTaTKOM. Teopema
besy

MHOTOWIEHHI C TIeNbIMU KO3 (DUITHEHTAMH.
Teopema Buera

17

Pemenue cucreM IMHEWHBIX YPABHEHAN

19




18

19

20

21

Pemrenue cucrem TUHENHBIX YPABHEHUMN

Marpwuiia CUCTEMBbI TMHEMHBIX YPABHCHUU.
Onpenenutenb MaTPUIBI 2%X2, €ro
F€OMETPUYECKUI CMBICII U CBOMCTBA; BBIYUCIIEHUE
ero 3HaueHUs

Onpenenurens MaTpULbl 2X2, €ro
F€OMETPUYECKHUI CMBICII U CBOMCTBA; BHIUUCIICHHE
€ro 3HaYEHUs

[IpumeHenue onpeaenuTens Al pereHus
CHUCTEMBI JIMHEWHBIX YPaBHECHUIN

22

23

24

Pemenne npukiagHpeIX 3a1a4 C HOMOILIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM
Pemenne npukiagHbIX 3a1a4 ¢ IOMOILIBIO
CHUCTEMBI JIMHEVHBIX YPaBHECHUIN
KontponbHas pabora: "PannonanbHbie

ypaBHEHUS U HepaBeHCTBA. CHCTEMBI TMHENHBIX
ypaBHEHUI"

25

OyHKIMA, criocoObl 3a1anus GyHKIMU. B3anmHo
obpatnbie QyHkiuu. Kommnosunus GhyHKiui

26

I'padux bynkumMnu. D1eMeHTapHbIe
npeobpazoBaHus rpad@uKoB PYHKIINMA

27

OO0nacTb onpeneneHnss 1 MHOKECTBO 3HaUEHUH
¢ynkuu. Hynu ¢ynkuuu. [IpomexxyTku 3HaK
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IIOCTOAHCTBA

28

29

30

Ye&rupie un HeuéTHBIC QyHKIMH. [lepuoanueckue
¢ynxiun. [IpoMexyTki MOHOTOHHOCTH (DYHKITHH
MakcuMyMbl U MUHUMYMBI (PYHKITUH.
HauGounbiiiee 1 HauMeHblee 3HaueHrue QyHKIUH
HAa MPOMEXKYTKE

Jlunetinas, KBaJpaTUUHAs U APOOHO-IMHEHHAS
byHKIIIH

31

32

33
34

DJeMEHTapHOE UCCIIEIOBAaHNE U IOCTPOECHUE
rpa@uKoB ATUX QYHKIUI

DneMEeHTapHOE UCCIIEA0BAaHUE U IIOCTPOCHHE
rpa@uKoB ATUX QYHKIUI

CrerneHsb ¢ 11eJIBIM nOKa3areiieM. bunoMm HeroToHa

Crenens ¢ 1uensIM nokasareieM. buaom HeroToHa

35

36

37

CreneHHast pyHKUMS C HATYPaJbHBIM U LIEIBIM
rokasarelsieM, €€ CBOMCTBa U rpadux

KontponbHas pabora: "Crenennas Qyskius. EE
cBoiicTBa U rpaduk"

ApudmMeTnueckuii KOpeHb HaTyPAJIbHON CTETICHU
U €r0 CBOMCTBA

38

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU
U €ro CBOMCTBA

39

[IpeoOpazoBaHus UMCIOBBIX BBIPAKEHU,
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COACPIKAIUX CTCIICHU U KOPHHA

40

41

[IpeoOpazoBaHus UNCTOBBIX BBIPAKEHU,
COJICpKaIlUX CTEIICHU U KOPHU

[IpeoOpazoBaHus UNCIOBBIX BBIPAKEHUH,
coJiepKallluX CTENEHU U KOPHU

42

WppannonaneHbie ypaBHeHUs. OCHOBHBIE
METO/IbI PELIECHNS UPPALMOHAIBHBIX YPaBHEHUN

43

44

45

WppannonaneHbie ypaBHeHHs. OCHOBHBIE
METO/IbI PELICHUS UPPALMOHAIBHBIX YPAaBHEHUHN

NppauunonansHeie ypaBHeHUs.. OCHOBHBIE
METO/Ibl PELICHUSI UPPALIMOHAJIbHBIX YPAaBHEHUN
PaBHOCUIIBHBIE TTEPEXO/IBI B PEILICHUT
MppalMoOHaIbHbBIX YPaBHEHUI

46

47

48

PaBHOCMIIBHBIE IEPEXO/IBI B PELLIEHUNT
MppalOHaIbHbBIX YPAaBHEHUI

PaBHOCHUIIBHBIE TTEPEXO/IBI B PELICHUUN
MppalMOHAIBHBIX YPaBHEHUN

PaBHOCUIIBHBIE TTEPEXO/IBI B PELICHUU
MppalMOHAIBHBIX YPABHCHUN

49

CgoiicTBa u rpaduk KOpHs N-0¥ CTENEHU Kak
byHKIIMU 00paTHON CTETIEHU C HATYyPaJIbHBIM
MOKa3aTeseM
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50

CBoiicTBa 1 rpauK KOpHS N-O CTETEHU KaK
(YHKIIMM 0OpaTHOM CTENEHU C HATypalbHBIM
IIOKa3areyieM

o1

KonTponbnas pabota: "CsolicTBa u rpaduk
KOpHs N-o1 crenenu. ppannoHanbHbie
ypaBHEHHS"

52

53

54

Crenens ¢ palHOHAIBHBIM MMOKA3aTeNEM U €€
CBOMCTBa

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeIeM U €€
CBOMCTBaA
Crenenb ¢ pallMOHAIBHBIM MTOKA3aTEIEM U €€
CBOMCTBaA

55

56

[TokazatenbHas GyHKIUSA, €€ CBOMCTBA U Tpaduk

Hcnonb3oBanue rpadurika GyHKIUU 1S peLISHUs
YpPaBHEHUM

S7

58

59

Hcnonb3oBanue rpadurika GyHKIUH 1S pelIeHUs
YpPaBHEHUM
IToka3zaTenbHble ypaBHEHUSI. OCHOBHBIE METOBI

pelIeHNs OKAa3aTeIbHBIX YPaBHEHHM

IToka3aTenbHbIC YPaBHCHMUA. OcHOBHBIC MCTOAbI
PCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

60

[TokazaTenbHbie ypaBHeHUSI. OCHOBHBIE METObI
pelIeHus TOKa3aTeNbHbIX YPaBHEHUHN
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KonTponbnas pabota: "[lokazarenbHast GyHKIIHS.

61 1 1 0
[TokazaTenbHble ypaBHECHUS"

62  Jlorapudm yucna. CBoiicTBa norapudpma 1 0 0

63 Jlorapudm uucna. CoiicTBa sorapudma 1 0 0

64  Jlorapudwm yucna. CBoiicTBa norapudpma 1 0 0

65 JlecsaiTHUHbIE U HATYpaJIbHbIE JIOTapU (MBI 1 0 0

66 JlecsiTuuHbIC U HATYpaJIbHBIEC JTOTapU(MbI 1 0 0

67 [IpeoOpa3oBaHue BbIpaKeHU, COEpIKALUX 1 0 0
norapudMbl

68 [Ipeobpa3oBaHue BbIpaXEHH, COAEPIKAIUX 1 0 0
norapudmMbl

69 [Ipeobpa3oBaHue BbIpaXEHH, COEPIKAIIUX 1 0 0
norapudmbl

70 Jlorapudmuueckast pyHKIus, €€ CBOICTBA U 1 0 0
rpaduk

71 Jlorapudmuueckast pyHkuus, €€ CBOMCTBA U 1 0 0
rpaduk

79 Hcnonb3oBanue rpadurika GyHKIUA 715 pelIeHUs 1 0 0
YpPaBHEHUM

73 Hcnonp3oBanue rpaduka GyHKIMA IS peIICHUS 1 0 0
YPaBHEHHM

74 Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE 1 0 0

METO/IbI PEIICHUS Jorapu(PMUUECKUX YpaBHEHHI
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75

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/Ibl PEIIECHUS JIOrapu(PMUIECKUX YPAaBHEHUN

76

77

78

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHUS Jorapu(PMUUECKUX YpaBHEHHIM
PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMHUUECKUX YpaBHEHUM

PaBHOCUIIBHBIE IEPEXO/IBI B PEIIEHUHU
JorapuMHUUECKUX ypaBHEHUN

79

80

81

KontposnbHas padora: "Jlorapupmuyeckas
¢ynkuud. Jlorapupmuyeckue ypaBHeHus"
CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC

YUCJIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC
YHCIJIOBOTO apryMEHTa

82

ApKCHHYC, apKKOCUHYC U apKTaHT€HC YUCIOBOIO
aprymeHTa

83

84

85

ApKcHHYC, apKKOCUHYC U ApKTAHT€HC YUCIOBOIO
aprymeHTa

Tpuronomerpuyeckas OKpy>KHOCTb, ONIPEEICHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO
aprymMeHTa

TpuroHomerpuyeckas OKpy>KHOCTb, ONIPEICICHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO
aprymMeHTa
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86 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIBI 1 0 0

87  OcHOBHBIEC TPUTOHOMETPUUECKUE (POPMYIIBI 1 0 0

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1 0 0

89 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIBI 1 0 0
[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX

90 BBIPKEHUN 1 0 0

01 Hpeo6pa30vBaHHe TPUTOHOMETPHUUECKUX 1 0 0
BBIPOKCHHN

92 Hp606pa3033aHI/IC TPUTOHOMETPUYECKUX 1 0 0
BBIpaKCHUM

93 Hp606p33033&HI/Ie TPUTOHOMETPUUECKUX 1 0 0
BBIPKEHUN

94 Penienrie TpUroHOMETPUYECKUX YPAaBHEHUI 1 0 0

95 Penienne TpUroHOMETPUYECKUX YPAaBHEHUI 1 0 0

96 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUI 1 0 0

97 Pelienne TpUroHOMETpUYECKUX YPAaBHEHUI 1 0 0

98 Pelienne TpUroHOMETpUYECKUX YPAaBHEHUI 1 0 0

99 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUI 1 0 0

100 Pemenne TPUTOHOMETPUUECKUX YPABHEHUN 1 0 0

101 KonTtponrHas padota: "Tpuronomerpuyeckue 1 1 0

BBIPQKECHHS 1 TPUTOHOMETPUYECKUE YPABHEHHS "
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102

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aTaHUS
rmocjieqoBaTeabHOCTEH. MeTo MaTeMaTHYECKOMN
WHYKIAH

103

MOHOTOHHBIC B OTPaHHUYCHHBIC
nociieioBaTeabHOCTH. MicToprs aHanm3a
OECKOHEYHO MAaJIbIX

104

Apupmernueckas nporpeccus

105

106

FGOMCTpI/I‘-IGCKaH Imporpeccusd

beckoHeuHO yOBIBarOIIasi reoMeTpHIecKas
IpOrpeccust

107

CyMMa GeckoHeYHO yObIBarouei
F€OMETPUYECKON POTrPeCCUm

108

109

110

JIMHENHBIN 1 SKCIIOHEHIMAIIBHBIN pocT. Huclo e.
dopMya CI0KHBIX TPOIIEHTOB

JIMHEWHBIN U SKCIOHEHIIUAIBHBIN pocT. YHcIo e.
dopMya CI0KHBIX IPOLIEHTOB

Hcnonbs3oBaHue nporpeccuu sl peuieHus
peaJbHBIX 3aJ1a4 NPUKJIATHOTO XapaKkTepa

111

112

KonTtponrHhas padota: "[locienoBaTenbHOCTH U
nporpeccun”

HenpepoiBHble (DyHKIIMM U UX CBOMCTBA

113

Touxka pa3pbiBa. AcUMNTOTHI TpauKOB QYHKIUH

114

CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HAa OTPE3KE
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115 CaoiicTBa (PyHKIMI HENPEPHIBHBIX HA OTPE3KE 1 0 0

116  MeToa UHTEPBAIOB JIs PEIICHUSI HEPABEHCTB 1 0 0

117 MeTtoa UHTEPBAIOB IJIs PEIICHUSI HEPABCHCTB 1 0 0

118 Meroa uHTEpBAIOB ISl PEIICHUS HEPAaBEHCTB 1 0 0

119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX (PYHKITUH 1 0 0
IUIs pelIeHus 3aa4

120 [IpuMeHeHre CBOMCTB HEMPEPBIBHBIX (PYHKIIUN 1 0 0
JUTSA PEIICHUs 33129

121 TlepBas u BTOpas Npou3BOAHBIC (DYHKIINU 1 0 0

199 Onpe):[eneHHVe, F€OMETPUYECKHUI CMBICIT 1 0 0
MIPOU3BOTHON

123 Omnpenenenue, GU3NIECKUN CMBICI IPOU3BOTHOM 1 0 0

124  VYpaBHeHue KacaTeJbHOU K rpaduKy QyHKIINH 1 0 0

125 VYpaBHeHue kacateiabHOU K rpaduky QyHKIUU 1 0 0

126  IIpousBoaHBIC DIEMEHTAPHBIX (YHKINN 1 0 0

127  TlpousBojaHbIE 3JIeMEHTAPHBIX (HYHKIIHIA 1 0 0

128 [IpousBogHasi CyMMBI, TPOU3BEACHUS, YACTHOTO U 1 0 0
KOMITO3UIINH (PYHKITUH

129 [Tpon3BogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO H 1 0 0
KOMITO3ULIMK (PYHKIUH

130 [IponsBoaHasi CyMMBI, TPOU3BEACHUS, YACTHOTO U 1 0 0

KOMITO3UIIUU (PYHKIIHIMA
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131 KonrtponsHas padota: "I[IpousBogHas” 1 1

132 [ToBTOpEeHME, 06001IIEHNE, CHCTEMAaTH3aIINS 1 0
3HaHui: "YpaBHeHUA"

133 HOBTOPC?HG, O606I£I€HI/IC, CHCTEMAaTH3AIUS 1 0
3HaHui: "OyHKINUN

134  Hrorosast KOHTpOJbHAs paboTa 1 1

135 MHroroBas koHTpoJbHas paboTa 1 1

136 HOBTOPGHI/IG, 000011IeHNE, CHCTEMAaTH3aIHs 1 0
3HaHUU

OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME = 13 10
6




30

11 KIIACC

Kosm4yecTBo yacos
DJIEKTPOHH
Kon [Ilpa Lie
Ne TPO  KTHY
/T Hdara nupposbie
1| eMa ypoka Bce JabH ecku
U3Yy4eHUs oOpa3oBare
1| ro ble e
JIbHbIE
paé  pabo
pecypcsl
OTbI  ThI
[IpumeHeHne MpoOnu3BOJHOM K UCCIIEIOBAHUIO 1
HKIIUH Ha MOHOTOHHOCTh U SKCTPEMYMBbI
y y
[IprumeHeHune Mpou3BOAHOM K UCCIIEIOBAHUIO 1
HKI[UH Ha MOHOTOHHOCTh U DKCTPEMYMBbI
y y
3 [IprumeHeHune Mpou3BOAHOM K UCCIIEIOBAHUIO 1
HKI[UH Ha MOHOTOHHOCTb U SKCTPEMYMBbI
y y
4 [IpumeHeHne Mpou3BOJHON K UCCIIEIOBAHUIO 1
HKITUH Ha MOHOTOHHOCTbH U 9K MYMBI
y a MOHOTOHHOC JKCTpEMY
5 [IpumeHeHune Mpou3BOJHOM K UCCIIEIOBAHUIO 1
HKITUH Ha MOHOTOHHOCTH U 9K MYMBI
y a MOHOTOHHOC JKCTpEMY
5 [IprumeHeHune Mpon3BOIHON K UCCIIETOBAHUIO 1
HKI[UH Ha MOHOTOHHOCTh U SKCTPEMYMBbI
YHK a MOHOTOHHOC JKCTpEMY
7 HaxoxaeHnue HauOoIbIIero 1 HAMMEHBIIEro 1
3HAYCHUS HETIPEPHIBHOU (DYHKITMHM HA OTPE3KE
8 Haxoxaenue HauboJbIIero 1 HAMMEHbIIETO 1
3HAYEHMs HETPEPBHIBHOM (PYHKIIMHU Ha OTpE3Ke
9 Haxoxnenne HanOoJIbIIErO0 1 HAUMEHBIIIETO 1
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3HA4YEHUs HETIPEPHIBHOM (PYHKIIMU HA OTpE3Ke

HaXO)KIIGHI/Ie HauOOJIBIIETO ¥ HANMEHBIIIETO

10 3HAYCHUS HEMPEPHIBHOU (PYHKIIUHA HA OTPE3KE
CraproBasi IMarHOCTUKA

11 Haxoxaenue HauboJbIIero 1 HAaMMEHbIIETO
3HAUYEHUsI HETPEPHIBHOM (PYHKIIMU Ha OTpE3Ke

12 Haxoxnenne HanOombIIero 1 HAMMEHBIIETO
3HaUYEHUS HETPEPHIBHOW (PYHKIIMHU Ha OTPE3Ke

13 [IprMeHeHne MPOU3BOIHOM ISl HAXOKICHUS
HAWTYYIIEro peleHus B MPUKIAIHBIX 3a/1a4axX

14 [IpumeHeHnre mpor3BOIHOM I HAXOXKICHUS
HAWJIYUIIIETro PEIIeHUs B MPUKIATHBIX 3a/1a4ax
[IpuMeHeHne MPOU3BOIHOM ISl OPEIEIICHUS

15 CKOPOCTH M YCKOPEHUS MpOoLEcca, 3aJaHHOTO
dbopmyoii unu rpadukom
[IpuMeHeHne MPOU3BOIHOM ISl ONPEIEIICHHS

16 CKOPOCTHU U YCKOPEHHUS Tpoliecca, 3aJaHHOTO
dbopmyroii unmu rpaduKom

17 Kommnozunms ¢pyHkimi

18 Kommnozunms ¢pyHkimi

19 Kommnozuums pyHkumi

20 ['eomeTpuueckue o0pas3sl ypaBHEHUH Ha
KOOPJAMHATHOU IJIIOCKOCTH

91 ['eomeTpuueckue o0pa3sl ypaBHEHUH Ha
KOOPJAWHATHOM TIOCKOCTH

99 KontponwsHas pabota: "McciaenoBanue

(GYHKIUI ¢ TOMOIIBIO TPOU3BOJHON"
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[TepBooOpa3Hasi, 0CHOBHOE CBOWCTBO

23
epBOOOPa3HBIX

24 [IepBoOOpa3HbIE 3JIEMEHTAPHBIX (PYHKITHIA.
[IpaBuna HaXOXACHUS EPBOOOPAZHBIX

o5 [TepBoOOpa3HbIE 3JIEMEHTAPHBIX (DYHKITHIA.
[IpaBuna HaXOXACHUS IEPBOOOPAZHBIX

26 HNuTterpan. 'eoMeTpu4eCcKu CMBICI UHTErpaia
Boruncnenue onpenenéHHOro uHTerpasa mno

27 dbopmyne Herorona-JletiOuuma

08 Boruncienue onpenenéHHoro nHTerpaia mno
dbopmyne Hetotona-JleliOuuia

29 [Ipumenenue uHTerpaa s HaXoXKICHUs
IIOIIAAEH MIOCKUX QUryp

30 [Ipumenenue uHTerpaa s HaXxoKICHUs
00BEMOB T€OMETPUUECKUX Tl

31 [Tpumepsl pemiennii qudPepeHnnanbHbIX
YpaBHEHUU

32 [Tpumepsl pemennii 1udepeHnnanbHbIX
YpaBHEHUU
MaremaTtuueckoe MOJEIUPOBAHUE PEATTbHBIX

33 MIPOIIECCOB € TTOMOIIBIO MU P EepeHITNATBHBIX
YpaBHEHUU

34 Kontponwshas pabora: "[lepBoobpaznas u
uHTEerpan"

35 Tpuronomerpruueckure QPyHKIUU, UX CBOMCTBA U

rpaduku
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Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U

36 1
rpaduku

37 TpuronomeTrpuyeckue QyHKINH, UX CBONCTBA U 1
rpaduku

38 TpuronomeTrpuyeckue pyHKINH, UX CBONCTBA U 1
rpaduku

39 Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U 1
rpaduKku
OTO0p KOpHEN TPUTOHOMETPUUECKUX

40 YPaBHEHHUM C IOMOIIBIO TPUTOHOMETPHUIECKON 1
OKPYHOCTH
OT0O0p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C IOMOIIBIO TPUTOHOMETPHUECKOMN 1
OKPYHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHHI C TOMOILbIO TPUTOHOMETPUUYECKOI 1
OKPYHOCTH
OTOOp KOpHEH TPUTOHOMETPUIECKUX

43 YPABHEHUM C TOMOUIBIO TPUTOHOMETPUUECKOU 1
OKPYKHOCTH

44 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Penienrie TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemienre TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1
KonTponbnas pabdota: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKITHIA. 1

TpuroHomeTpryeckre HepaBeHcTBa"
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OcHOBHBIC MCTO/JIbI pCHICHUA ITOKA3aTCIbHBIX

49
HEPABEHCTB

50 OCHOBHBIE METO/BI PEILIEHUS OKA3ATEIbHBIX
HEPABEHCTB

51 OCHOBHBIE METO/BI PEILIEHUS OKA3aTEIbHBIX
HEPaBEHCTB

59 OCHOBHBIE METOBI PEIICHUS TTOKAa3aTEIbHBIX
HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
Jgorapu(pMUYECKNX HEPABEHCTB

54 OCHOBHBIE METOBI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jgorapu(pMUYECKHX HEPABEHCTB

57 OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATBHBIX
HEPaBCHCTB

58 OCHOBHBIE METOBI PELIECHUS UPPALIHOHATBHBIX
HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS UPPAITMOHATHHBIX
HEPaBCHCTB

60 OCHOBHBIE METOBI PELICHUS UPPALIMOHATBHBIX
HEPaBEHCTB

61 ['padrueckre METOIBI perIeHUS
UpPpaALMOHATIbHBIX YPaBHEHHIA

62 ['padrueckre METOIBI perIeHUS
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UPpaLMOHAIBHBIX YPaBHEHUN

63

64

['padrueckure MeTOIBI pelIeHUS
MOKa3aTeJIbHbIX YpaBHEHUN

['padrueckure MeTOIBI pelIeHUS
MOKa3aTeJIbHbIX HEPABEHCTB

65

['padmyeckue METOABI peLICHHUS
Jorapu(pMUYECKNX ypaBHEHUI

66

67

['padrueckue METOIBI peIieHUs
JorapupMUIECKUX HEPABEHCTB
['padrueckue METOIBI peIIeHUs
Jorapu(pMUYECKUX HEPABEHCTB

68

['paduueckue MeToAbI pelICHUS
MOKa3aTeNbHbBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

69

['paduueckue MeToAbl pelIeHUs
MOKa3aTeNbHbBIX U JIOTapU(HMUUIECKUX
ypaBHEHUI

70

71

72

['padrueckure MeTo b pereHUs
MOKa3aTeJIbHbIX U JIOTapu(MHUUECKIX
HEPABEHCTB

['paduyeckue MeToabI pelIeHUS
MOKa3aTeNbHBIX U JOrapu(MUYECKUX
HEPaBEHCTB

KonTponbnas pabora: "UppanmoHansHeie,
NoKa3aTeNbHbIE U JJorapupMuueckue
HepaBeHcTBA"

73

Kommuiekcuble uncna. Anredpanyeckas u
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TPUTOHOMETpHUUYECcKas (HOPMbI 3aITUCH
KOMIIJIEKCHOI'O YUCIa

KommiekcHble ynca. AJIFG6paI/I‘I€CKaH 151

74 TPUTOHOMETpHUUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOTO YuCa

75 Apudmerrueckue onepauu ¢ KOMIUIEKCHBIMU
qHCIIaMu

76 Apudmerrueckue onepaiuu ¢ KOMIUIEKCHBIMU
YUCIIAMH

77 N300paxeHre KOMIJIEKCHBIX YUCEeT Ha
KOOPJIWHATHOM TIOCKOCTH

78 N300paxeHre KOMIJIEKCHBIX YUCEeT Ha
KOOPJAMHATHOW MJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oit crenenu u3
KOMIIJIEKCHOTO YuCia

30 ®opmyna Myaspa. Kopau n-oit crenenn u3
KOMIIJIEKCHOTO Yuca

81 [IpuMeHeHne KOMITJIEKCHBIX YNCEN IS
penieHus: (U3MYECKUX U TEOMETPUUECKUX 3aa4

82 Kontponbshas pabora: "KomriekcHbie uncina'

83 HatypanbHble U 1ienble uncna

84 HarypanbHbie u 1ienble ynucna

85 [IpumMeHeHne NpU3HAKOB IETUMMOCTH II€JIbIX
qucen

36 [IpumMeHeHne NpU3HAKOB JIETMMOCTH LIEJbIX

qHuCei
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HpI/IMeHeHI/Ie MMPHU3HAKOB ACIIMMOCTH LCJIbIX

87 yucen: HOJl u HOK

88 [IpuMeHeHne NpU3HAKOB JIEIMMOCTH LIEIIbIX
yucen: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB IEIMMOCTH LIEJIBIX
YUCEJ: OCTATKH 110 MOJIYJIIO

90 [IprMeHeHnEe MPU3HAKOB JEITMMOCTH LIEIIBIX
YUCEJI: OCTATKU 110 MOJYJIIO
[IprMeHeHnEe MPU3HAKOB JETMMOCTH LIEIIBIX

91 YyUCell: anropuT™ EBKIMaa Ui pemenus 3aad
B LIEJIBIX YHCIIAX

92 KoHnTtponbHas padora: "Teopus uensix yncen"

03 CucremMa 1 COBOKYITHOCTh YPABHEHUM.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS

94
Cucrema v COBOKYITHOCTh YPaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEW PAILMOHAJIBHBIX YPABHEHUN

96 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEW UPPALMOHAJIbHBIX YPABHEHUN

97 OCHOBHBIE METO/IbI PELIEHUS] CUCTEM U
COBOKYIIHOCTEW OKA3aTEJIbHBIX YPaBHECHUMN

08 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEN ITOKA3aTEJIbHBIX YPABHEHUN

99 OCHOBHBIE METO/IbI PELICHUS CUCTEM U

COBOKYMHOCTEHN JIOTapu(hMUYECKUX YPAaBHEHUI
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OcHOBHBIC MCTO/JIbI pCIICHUSA CUCTEM U

100 COBOKYITHOCTEH JIOrapu(pMUIECKUX YpaBHEHUN
[TpuMeHeHne CUCTEM K PELIEHUIO

101 =~ MATEMATHYECKHX 33711 U 3a]1a¥ H3 PasiHHbIX
oOnactell HAyKH U peabHOM KU3HHU,
UHTEPIIPETAlNs MOyUYEHHBIX PE3YyIbTaTOB
[TpuMeHeHre CUCTEM K PELICHUIO

107 =~ MATEMATHYECKHX 337121 1 3a]1a4 H3 PasiHHbIX
o0JnacTeil HayKu U peaibHOU KU3HH,
UHTEPIIPETALNSA MTOJyYeHHBIX PE3yJIbTaTOB
[TpuMeHeHrEe HEPaBEHCTB K PEILICHUIO

103 =~ MATEMATHYECKHX 33711 1 3a]1a4 H3 PasiHHbIX
oOJacTeil HayKu U peaibHOU KU3HH,
WHTEPIIPETALNS MOJTyUYeHHBIX PE3YyIbTaTOB
Kontponbshas pabora: "Cucrtembl

104 ~ PAUMOHAIBHBIX, HPPALOHAIBHEIX
MOKa3aTeNbHBIX U JTOTapU(PMUIECKUX
YpaBHEHHUM"

105  PamumonanbHble ypaBHEHHMS C MTapaMeTpaMu

106  PammonanbHbIE HEPABEHCTBA C TapaMeTpaMu

107
ParmonansHbIe CUCTEMBI C TTApaMeTpaMu

108 WppanmonansHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

109  HUppanuoHnanabHbIe CUCTEMBI C TapaMeTpaMu

110 [ToxazarenbHbIEe ypaBHEHHS, HEPABEHCTBA C

napameTpamu
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111

IToka3aTenbHbBIE CUCTEMBI C napamMeTpamMmn

JlorapudmMuueckue ypaBHEHUs, HEPABEHCTBA C

112
napameTpamu

113 = Jlorapudmuyeckue CUCTEMBI C TTapaMeTpaMHU

114 TpuroHomeTpuyeckue ypaBHEHUS C
napameTpamu

115 TpUroHOMETpHUYECKNE HEPABEHCTBA C
napaMeTpamu

116 = TpuUroHOMETPUYECKUE CHCTEMBI C TapaMeTpaMu
[TocTpoeHue u uccine0BaHue MaTEMAaTUUECKUX

117 = Mopenelt peabHBIX CUTYallUM C TOMOIIBIO
ypaBHEHUH C mapaMeTpaMu
[TocTpoeHue u ucciae0BaHue MaTEMaTUUECKUX

118  mopeneit peadbHBIX CUTYyAIHi C IIOMOIIBIO
CHCTEM YpaBHEHHH C IMapaMeTpamMu
[TocTpoenue u uccienoBaHne MaTeMaTUYECKUX

119  mogeneit peadbHBIX CUTYyAIHi C ITOMOIIBIO
CHUCTEM YpaBHCHHH C IMapaMeTpamMu

120  KontponbHas pabdoTa: "3agauu ¢ napameTpamu"

121 [ToBTOpEeHue, 06001IeHNEe, CUCTEMATH3AIUS
3HaHuM: "YpaBHeHUS"

122 [ToBTOpeHue, 06001IeHNE, CHUCTEMAaTHU3AITHS
3HaHuM: "YpaBHeHUs"

123 [ToBTOpenue, 00001IEHIE, CHCTEMATH3AIUS
3HaHMil: "YpaBHeHusa. CucTemMbl ypaBHEHUI"

124 = TloBtOpeHue, 0600IIEHNE, CUCTEMATH3AIUS

3Hanuii: "HepaBeHncrtnra"
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[ToBTOpEeHue, 0000IIeHHEe, CUCTEMATH3AITUS

125 . | 1
3HaHui: "HepaBeHcTBa

126 [ToBTOpEHUe, 00001IEHNE, CUCTEMAaTU3aIUs 1
3Hanmii: "HepaBeHncTea"

127 [ToBTOpEeHue, 0000IIeHNEe, CUCTEMATH3AITUS 1
3HaHuu: "[Ipon3BonHas u €€ npuMeHeHue"

128 [ToBTOpEeHue, 0600IIeHHE, CUCTEMATH3AITUS 1
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpEHue, 00001IeHNE, CUCTEMAaTH3aIUs 1
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpEeHue, 00001IeHNEe, CUCTEMAaTHU3aIUs 1
3HaHuu: "MHTErpan u ero npuMeHeHue"

131 [ToBTOpEeHue, 0600IIeHHE, CHCTEMATH3AITUS 1
3HaHui: "OyHKIMH"

132 [ToBTOpEeHue, 006001IeHNEe, CUCTEMATU3AIUs 1
3HaHui: "OyHKIMH"

133 [ToBTOpEeHue, 006001IeHNEe, CUCTEMATH3AIUS 1
3HaHUM: "OyHKIMK"

134  HWrtoroBas KOHTpOJbHas paboTa 1 1

135  HUroromas koHTpodbHas paboTa 1 1

136 [ToBTOpEeHue, 06001IeHNEe, CUCTEMATH3AIUS 1
3HAHUU

OBHIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Maremaruka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHallu3a, TeoMeTpus. Anredpa U Hayana MaTeMaTH4ecKoro aHaiamsa, 10
kiacc — 11 kmacc: 6a30BbIii 1 yriyoneHHbi ypoBHU: yueOHuk / III.A. Amumos, FO.M, Konsirua u ip. ~ Mockaa:
[Ipocsemenne, 2023. - 463, c.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA
1. AnreGpa u Hauajga MaTeMaTUYECKOTO aHanu3a, 10 kiacc: 6a30BbIi U YIIIyOJICHHBINH YPOBHU: TUAAKTUYECKUE MaTepUaIIbI

K yueOnuky III.A. AnmumoBsa u ap.: yueOHnoe nocodue / M.U. lllabynun u 1p. — Mocksa : [Ipocsemienue, 2023. — 206 , c.

2.Anrebpa 1 Havama MaTeMaTHYEeCKOTo aHanm3a, 11 kimacc: 6a30BbIN U YIITyOJEHHBIA YPOBHU: AUJAKTUICCKUE MAaTEPHANBI K

yueonuky III.A. Anumonsa u ap.: yueoHoe nocodue / M.W. IllaGymua u 1p. — Mockga : [Ipocsemenue, 2023. — 206 ,
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Ne Caiir Ccblika Onucanne
n/n
1. «Sumekc. | https://education.yandex.| Coxepxur Oosiee 35 ThicsSY 3a1aHUI Pa3HOTO YPOBHSICIIO)KHOCTH o
YueOHHUK» ru/home/ MareMaTuke Uil IIKOJBHHUKOB 1-5-X KilaccoB
2. «IKmace» https://www.yaklass.ru/ | CepBuc, KOTOpbIHi MOMOTAeT YYHUTEIIO MPOBEPHTH, HACKOIBKO PEOEHOK YCBOMI
Mmarepuai. [legaror qaét MIKOJBHUKY 33JJaHUS, U €CIIM YYCHHUK JIOIYCKAET OIIMOKY,
TO CHUCTEMa OOBSACHSET €My XOJ PCLICHUS W TpeiaraeT BBINOJIHUTH JPYToH
BapUaHT, a YYUTEIIb TOIyYaeT OTYET O TOM, KaK CIPABIIAIOTCS JETH
3. Poccwuiick https://resh.edu.ru/ WHTepakTHBHBIC YPOKH 0 MaTteMaTtHke ¢ 5 mo 11 kiacc, KOTopbie CTPOSITCS Ha
ast OCHOBE CIICIIMAIBHO Pa3pabOTaHHBIX aBTOPCKHUX MPOTPAMM, YCIIEIITHO MPOIIE X
ANIEKTPOH HE3aBHCUMYIO 3KCIIEPTH3Y. DTH YPOKH MOTHOCTHI0 cOOTBETCTBYIOT PI'OC 1
Has ®OOII. YrpakHeHus: U NPOBEPOYHbIE 3aJaHUSI B YPOKAX JIaHbI 10 TUITY
IIKOJIa 9K3aMEHAIIMOHHBIX TECTOB X MOTYT OBITh UCIIOIB30BAHBI JIJIsI TOJJTOTOBKU K
rocy/apcTBeHHOU uToropoi arrecrauun B (opme OI'D u ET'D
4. MobunbHoe https://edu.mob- ConepxuT Martepuas A OHJAH- YpOKOB 10 MaTeMaTuKe, Marepuan Jyis
AIIEKTPOHHO edu.ru/ui/#/login noarorosku k OI'D, ET'D, BITP
eoOpazoBaH
ue
5. YUN.PY https://uchi.ru/ Poccuiickass onnaiiH-ruiatopma, rae oOydaroliuecs H3Yy4aloT —IIKOJbHBIE
MpeMEThI B HHTEPAKTUBHOW (popMe, €CTh BO3MOKHOCTh TTOJITOTOBKH
k OI'Du EI'D
6. Ax1moHepHoe https://media.prosv.ru/ | becraTHbIi JOCTYI K 2JIEKTPOHHBIM BEPCUSAM yueOHO-METOJMUECKUX KOMILJICKCOB
00111eCTBO , Bxomsaumx B @ITY. locTyn pacnpocTpaHseTcs: Kak Ha y4eOHUKH, TaK
«M3narenscTBO W na tpeHaxEpsl U1 3aKperieHus ToaydeHHbIX 3HaHui. [Ipu aTom it paboThI €
«[Ipocsemienune yueOHUKAMH HE TOTPeOyeTCsl MOAKIFOUCHHUS K HHTEPHETY.
7. [Tnatdopma | https:/lecta.rosuchebnik.| becratHplit 1OCTYI K JIEKTPOHHBIM ydeOHMKaM  W3JaTelbeTB  «JIpoda» u
Lecta ru/ «BenTana-I'pad»



https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://resh.edu.ru/
https://edu.mob-edu.ru/ui/%23/login
https://edu.mob-edu.ru/ui/%23/login
https://uchi.ru/
https://media.prosv.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
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8. denepabHbI http://fcior.edu.ru/ DJIEKTPOHHbIE yYeOHbIE MOIYJIHM, CO3JaHHBIE II0 TEMATHYECKMM DJIEMEHTAM
LEHTP y4eOHBIX MPEAMETOB; IPEJACTABISIOT COOOH 3aKOHYEHHBIC HHTEPAKTHBHBIC
UH(POPMAITHOH MyJITHMEINA TPOIYKTHI, HAIleJEHHbIE Ha pElICHHE ONPeaeIEHHON y4eOHOM
HO- 3a/1a4H.
00pa3oBarelibH JUtst KCTIOJTE30BaHMs pecypca HeOOXOAMMO 3arpy3uTh € IOpTalia i YCTAaHOBHTh
BIX PECYPCOB Ha CBOEM JIOKAJTbHOM KOMITBIOTEPE CIEIHAIBLHOE TIPOrPAMMHOE 00ECIIeueHHE —
(PLHOP) MIPOUTPBIBATENH PECYPCOB
9. | Cupuyc.Onnaiin | https://edu.sirius.online/# | Ounaiin-kypcbl 00pa3oBarenbHOTo HeHTpa Cupuyc (Kype Ui y’Ke MPOABUHYTHIX B
/ MareMaTuke M TeX, KTO XOYeT MPOJABHHYTHCS HAMHOTO JAJbIIE IIKOJLHOM
MIPOTPaMMBI)
10. bubmuoreka | https://lesson.edu.ru/02.2 | MaciurabHast 6a3a 3HAHHH O BCEM MTPEAMETAM U TEMaM MIKOJILHOM [TPOrpaMMbI
U(PPOBOTO 107
oOpa3oBaTelb
HOT 0
KOHTEHTA



http://fcior.edu.ru/
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