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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TIPOrpaMMe CpeaHero oOmiero oOpa3oBaHWs,
MMOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIBHYIO 0a3y IS
W3YYCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTroi CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromuecs OBIIAJEBAIOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYyeT CBOHU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHaih3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI PKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSIMHU aireOpbl M MaTEMaTHUUYECKOTO aHalih3a pa3BUBAECT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPXKICHHUS C TTOMOIIBI0O UHAYKIIMU U PACCYXKIATh JEAYKTUBHO, HUCIOJIb30BATh
000011IeHHEe W KOHKPETH3allUi0, a0CTparupoBaHWE U aHAIOTUIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIIICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITETILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEd peajbHbIX CUTYAIluH,
WHTEpIIpETAllUk  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYECKNUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JEATECIIbHOCTH, TpeOyromed MpOAOIKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJIHM3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAepKATEIbHO-METOANYEeCKUe TuHuu: «Yucna
U BhIUUCIEHUD», « DyHKIIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauaina



MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M JOorHkKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METONUUECKUE JIMHUM W3Y4aroTCsd Ha IPOTSHKEHHHM [JBYX JIET
oOyueHHus1 Ha YpOBHE CPEIHEro OOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSI
ApYr Ipyra U MOCTENEHHO HACBIAsCh HOBBIMM TEMaMH M pasfenamu. J[aHHBIN
yu4eOHBIA KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe
COJEp’KaHUE HECKOJBKMX MaTeMaTHUECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUN aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo mepe Toro kak oOyuwaromuecs OBJaJeBalOT Bc€ Ooee
IMIMPOKUM MATEMaTUYECKUM allapaToM, Yy HUX MOCJIeI0BaTeNIbHO (popMupyeTcs u
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb pEeaJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
pELICHUs] CaMOCTOSITENILHO C(HOPMYIMPOBAHHOW MaTEMaTUYECKOM 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHO-METOAUYECKasl JIMHAA «UucCina ¥ BBIYMCIICHUS 3aBEpLIACT
(bopMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3oBaHusi oco0oe BHUMaHHE yAensercs  (OpPMHPOBAHHIO  HaBBIKOB
pPalMOHAJIBHBIX BBIYMCIICHHM, BKIIIOYAIOIIMX B €0 MCIOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, yYMEHUE JenaTb NPUKUAKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, IEJbIX,
pAallMOHAJIBHBIX W JIEWUCTBUTEIBHBIX  YHCEJN  JOINOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4HCENl. B KaXIOM M3 JOTUX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbBIE €My cCHeUu(UUYECKUEe 3aJaud M OIEpalMU: [EIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJbIX 4YHCeN, 0coOble CBOMCTBA
paloHaNbHBIX M HUpPpaIMOHATbHBIX YKCeN, apu(pMETHUYECKUE ONEpaluy, a TaKKe
U3BJICYEHUE KOPHS HATYypaJIbHOW CTEIEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPyra HCIOJIb3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOKHOCTSIMHU MX IPUMEHEHMS I PELICHUS Pa3jIMYHBbIX 3a1a4
dopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
NOCTPOCHUU MOJIEJEH peaJbHOTO MHUpa, IMIMPOKO HCIOJIb3YIOTCA 0000IeHue |
KOHKPETHU3ALUS.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpammbl IpeayCMOTPEHO pELIEHUWE COOTBETCTBYIOIIMX 3amad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS
pallMOHANbHBIX, HPPALMOHAIBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUW, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
coxepkamux napamerpsl. llomydeHHbIE yMEHMS IIMPOKO HCIHOIB3YIOTCS INPH



UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYCHUN (YHKIUU.
JlanHasi comepkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKe BBIPAKECHUU,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredGpandeckoro
MaTepuaia MPOUCXOJUT  JalibHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. Anre0Opa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTU Kak
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHAS «DyHKIMH W TpaQUKU» TECHO
neperseTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 337aET MOCIIE0BATEIBHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHoH,
NO0Ka3aTeNbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNH, NX CBOICTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON U3HU TECHO CBS3AHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpa)kaThb (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IUYHBIMA BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, IMO3BOJISIONIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4Hoi ¢dopme: aHaTUTHYECKOM, Tpaduueckoid u cioBecHO. Ero m3yueHwue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILLECTBEHHO PaCIIMPHUTh KPYTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAENATh WX HAuOOJNbIINE W HAUMEHBIITUE
3HAUEHHUS, BBIYUCIATH MIIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepikarenbHas JHMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUS MAaTEeMaTHYECKUX MOJENIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJAWTh HAWJIydllee pPEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOTro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUM paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyvaroliuecs: y3HaT O



BBIJIAIONINXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JIOTHKay BKIIIOYACT B
ceOs1 DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIPHOM MaTEeMAaTHKHU
U TpejjararoT Haumbojiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIIMN BCE pa3Jeibl
MaTeMaTUKH W €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIe MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €TO Uil BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHbBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CleAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJn3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara ajiredopbl u
MaTeMaTHYECKOr0 aHajau3a, HWHTEPIpETaIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3yUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHISCKOTO aHAIM3ay.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTH4YE€CKOTO
aHanau3a» orBoauTcs 268 dacos: B 10 kimacce — 136 gacoB (4 gaca B Heaeno), B 11
kiacce — 132 yaca (4 yaca B HEZIeINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoandeckue apodu. [lpumenenue npobGeil M MPOLEHTOB s
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PalnuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JNEUCTBUTEILHOTO YUCIA U €ro cBoicTBa. [IpuOiamkEHHbIE BHIYMCICHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOAIIEH (POPMBI 3aIMCH IEHCTBUTENBHBIX YNUCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEIACTaBIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHbIE
Jgorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YMCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHUSI LEbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTO4YICHbl OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbIMU
koa(ppumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUM, COJIEPKAIINX CTENIEHN U KOPHH.

HppanmonanpHbie YPAaBHEHHS. OcHOBHBIE METO/IBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHne BhIpaXEHHM, CONEPIKALTNX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenenuTens MATpUlbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MaTPHI] U OTIPEICTUTEIECH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEealbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKHU

OyHKIMA, CcrnocoObl 3amaHus ¢GyHKIuU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnozummss Qyukuuii. I'papuk  yHKmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKECTBO 3HaueHud Gyukumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HEeuéTHBIE QpyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JOpOOHO-TMHEWHasT (DYHKUIUU. DIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast GyHKIMS ¢ HATypaJIbHBIM U IIeJIbIM ToKazareneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OW CTENEHH KakK (YyHKUUH OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHass u jorapupmuyeckas (yHKIHHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuronomeTpruyeckass OKPYKHOCTb, OIIPENEIIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX MpoOIEccax M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs IIOCJIeNOBaTeIbHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE u OTrpaHUYECHHbIC
nocyenoBaTeabHOCTH. MICTOpUsT BOSHMKHOBEHUSI MAaT€MAaTHYECKOrO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoOMeTpHUecKas mporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBArOUIEH reoMeTpUYeCcKOon
IIPOIPECCUHU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Uucno €. Popmyiia CI0KHBIX
npoleHToB. Mcnonb3oBaHWE TMPOTpeccUu JUisl  PELIeHUs peaidbHBbIX —3a/1ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKUMM W MX CBOMCTBAa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMA HENPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHbIe QyHKIHH. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHOU K TpauKy GyHKIIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHHA.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. [IpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO — ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHWM, MPU PEIIEHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEJCTBUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

HatypaneHble u uenbie yncina. [IpumeHenue npu3HaKkoB AECIUMOCTH IIEJbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmeHblee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkiuaa 1id pemeHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe Oomnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMEe KOMIUIEKCHBIX YHCE]l Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTeNbHbIX W  JIOrapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEeMaTHUYECKUX 3aJad M 3a/Jad U3 pa3IuyHbIX o0JacTell HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IpapuKU.

['padmyeckue MeTOABl pelIeHUsT ypaBHEHUUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH SIS KMCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue Mpou3BOAHON K UCCIEIOBAHUIO (DYHKUIHMA HA MOHOTOHHOCTb H
3KcTpeMyMbl.  Haxoxnenue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpephIBHON (QYHKIIMHU HAa OTPE3KE.

[IppumMeHeHne NpPOU3BOJHOM [UIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/1adax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHMS IMpouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpasHbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XaeHUS TIEPBOOOPa3HBIX.

WNHuterpain. I'eomeTpuuecknii CMBICII UHTETpaIa. Brrancinenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[Ipumenenue uHTErpana s HaXOXACHUS IUIONIAJEed MJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE pEAIbHBIX TMPOLECCOB C NOMOLIBI  AuddepeHIrnaIbHbIX
YPaBHECHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMU 00YUaloIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLEAyp TpaxJAaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA WHCTUTYTaMHM B COOTBETCTBHHM C HX
GYyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JTYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTMIKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTepecax 3/10pOBOro U 0e301acHoro oopasa *KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUAX CIOPTUBHO-03J0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH TpPYAOIIOOMUs, HHTEpec K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaThUuyeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHWE BIUSHUSI
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEYECKOM MAEesTeIbHOCTHU, JTArloB €€
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOECKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MPeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJ1aTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKICHUIM
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yyu4E€TOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpodiiemy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, SIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy O0bEKTaMHU, SBJICHUSMH, POLECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
MPOBENCHHOTO  HAOMIONCHUS, HCCIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCA, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHGPOPMAIUMIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEKHOCTh uHpopManmn o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpAXXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJy PEIICHHUS 3a/JayHu,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Jie OOCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOUl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
pEelIeHUs, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUSAMHU APYIUX YYACTHHKOB
nuasnora, oOHapy>KMBaTh Pa3iU4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlMN U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4i, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ y4€TOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMU  IIO3HABATEIbLHOM  peduieKkcMM  KaK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJS TpoIecca W pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a4auu;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3a]auH,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, TaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUAM, OOBICHITH TPUUNHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MMOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIbHOM
paboThl MpU peHIeHUH YYEOHBIX 3a7ay, MPUHUMATH IeJIb COBMECTHOU
JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJbTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboTel (0O0CYXaeHUsI, 0OMEH MHEHHH,
«MO3TOBBI€ IMITYPMBD» W HHBIC), BBHIMIOJHATH CBOK 4YacTh pabOThHl U
KOOPAMHUPOBATh CBOU JEHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bI, OILICHUBAThH
Ka4eCTBO CBOETO BKJaja B OOIIUH MPOAYKT IO KPHUTEPHUSIM, CHOpMyITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kiiacce oOydaronIuici MOJYYUT CIIEIYIOIINAE
MpeAMETHbIE PEe3yIbTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMmbl Y4EOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPaAlMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoAndeckas JApoOb, TPOILEHTHI, HPPAUOHATBHOE YHCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MIPUMEHSITH MPUOTHNKEHHBIC BEIYUCIICHUS, MPABUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



CBOOO/IHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (JOPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APUPMETHUECKUN KOPEHb HATypalbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeIEM;

CBOOOIHO OIEpPUpPOBaTh MMOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC
YUCIJIOBOTO apryMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHblE METOJbl PEIIECHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJIEH ¢ MedbIMH KO3(p(ULIUEHTaMH, KOPHHM MHOTO4YJI€Ha, HPUMEHSThH
JIeJICHMEe MHOT'OYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHMI,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
UCIIOJI30BaTh CBOMCTBA ONpEeNENuTeNss 2 X 2 g BBIYMCIIEHHUS €r0 3Ha4yeHus,
IIPUMEHATh ONPENCIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOILIBIO CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEACIUTENEH,
WHTEPIIPETUPOBATH ITOJyYECHHBIM PE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMs
BBIPAKECHU,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAXKEHUH, COJEPKALIUX CTEIEHH C
PalMOHAJIBHBIM [TOKA3aTEeJIEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUIS npeoOpa3zoBaHus
Jorapu(pMUUECKUX BbIPAKECHUM;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPPAILMOHAJIBHBIE, MMOKa3aTeJbHbIE U
JorapuMUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WIIA OCYIECTBIISAA MPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI sl MpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKHUX BHIPAKECHHUI;

CBOOOJTHO  OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUII;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHMS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIE0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHKuHuU U rpapuKu:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO OOpaTHble (PYyHKIMM, Kommo3unus ¢yHKOuH, rpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB (PyHKITUI;

CcBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPENCICHHUS W MHOKECTBO
3HaYeHUH QPyHKINU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OINEpUPOBaTh MNOHATUSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJbllieeé M HauMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
HeabIM TIoKa3zareneM, Ipaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IEJIbIM
nokasaresnemM, rpa@uk KOpHsS n-oil CTeNeHW Kak (PyHKIHMH OOpaTHOW CTENEHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JMHEHHAs, KBaJpaTUYHas U APOOHO-JIMHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U IOCTPOCHUE UX TPAPUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jjorapudmuyeckas
GbyHKIMHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMU;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUMH JUId  HCCIEAOBAaHHSA IPOLECCOB U
3aBHCUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOr0 aHAJIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTphuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIasi TeOMETpUUECKasi MPOTPeCcCrs, TMHCHHBIA U
OKCMOHEHIIUATBLHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONB30BaTh TMPOTPECCUU IS PEIIeHUs pealbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEPUPOBATH MOHITHIMU: MOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (PYHKIIUH, TOUYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIMS, HEMpEpbIBHAs Ha OTpe3Ke,
MIPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOIHbBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUH
JIBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATh  MOHATHSIMHU: MHOXECTBO,  OMNEpaluy  Haj
MHOECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMHU: OIpE/ACIICHHe, TEeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy oOyuenuss B 11 kJjacce 0OydarOIIMiCSd TOJYYUT CIIEIYIOIINUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4EOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOr0 aHaU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HATypajJbHOE U IEJ0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W ILEIbIX YUCEI, MCIOJb30BATh MPU3HAKU JECITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen ISl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEpPUPOBATH TMOHSATUEM OCTaTKa MO0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CHCTEMAX CUMUCIICHUS,

CBOOOJIHO OMNEPHUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YMCa B alreOpandeckod u
TPUTOHOMETPHUUECKON (hOpME, BBITIONHATH apU(PMETHIECKUE ONEpaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMHUECKUe HEpPaBEHCTBA, HAXOAUTb MUX PELIEHUS C  IOMOILBIO
PABHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJBl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHbBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, UppaLMOHAJIbHBIE, IIOKa3aTEeJIbHBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U IapaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE€ aiureOpbl, COCTaBIAThH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHMEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKH KOMMO3UIMK (PYHKIUHA C TOMOIIBIO 3JIEMEHTapHOrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETPUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJMHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS U HCCIENOBAaHUS pealbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaAUCHUSI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIb30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWJIY4IIEro pELICHUS B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJbHO-JKOHOMHYECKHX, 3aJadax, I
OTNpEJENICHUs] CKOPOCTM W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;



CBOOOJTHO ~ ONEpHUPOBATH MOHATHSMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIMI
UHTErpall, HaXOAWTh IEpPBOOOpA3HbIC AJIEMEHTApHBIX (YHKUMNA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HAXOJUTh TIOMAHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAJIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
($u3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/m NporpaMMsl Bcero KoHTposibHBbIE PaGoThI o0pasoBaTejbHbIe
pecypchl
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| MHuorounensl. PanmonanbHbie ypaBHEHUS U 24 1 https://resh.edu.ru/
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 | https://resh.edu.ru/
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 | https://resh.edu.ru/
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 | https://resh.edu.ru/
YpaBHEHUs
5 Jlorapudmuueckast GyHKIIHS. 18 | https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHHs
6 TpuroHomMeTpuuecKe BbIpaXEHUA U 2 | https://resh.edu.ru/
ypaBHEHUS
[TocnenoBaTebHOCTH U TPOTPECCUU 10 1 https://resh.edu.ru/
HenpepriBabie pyukiuu. [IponsBoanas 20 1 https://resh.edu.ru/
https://math-
9 [ToBTOpenue, 060061IeHNE, cCUCTEMaTH3aUs 5 ) ege.sdamgia.ru/prob-
3HaHUHI catalog
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/m NporpaMMsl Bcero KoHTposibHBbIE PaGoThI o0pasoBaTejbHbIe
pecypcsl
| HccnenoBanue (GyHKIHIA C TTOMOIIBIO 2 | https://resh.edu.ru/
IIPOU3BOIHOMN
2 [TepBooOpasHas 1 HHTETpa 12 1 https://resh.edu.ru/
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 | https://resh.edu.ru/
Tpuronomerpruyeckue HepaBeHCTBA
4 HppanuronanbHble, TOKa3aTeIbHbIC U 24 1 https://resh.edu.ru/
norapupMUUECKue HEPABEHCTBA
5 KomrnekcHeie yncna 10 1 https://resh.edu.ru/
6 HarypainbHble u niensle yucia 10 1 https://resh.edu.ru/
CucreMsl pallMOHaIbHBIX, UPPALUOHAIBHBIX https://resh.edu.ru/
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3a7a4¥ ¢ IApaMeTpamu 16 1 https://resh.edu.ru/
https://math-
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS .
9 . 12 2 ege.sdamgia.ru/prob-
3HaHWUH
catalog
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 132 10




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne KoimuecTno yacos Jarta Hara
Tema ypoka
n/n KounrTpoabubie H3yUYeHHs NPoBeIeHUs
Bcero
padoThI
1 MHOXecTBO, ornepaluu HajJ MHOKECTBAMH 1 |
HX CBOMCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
anmnapara JJs pelieHus 3a1au
Panmonanehbie uncna. OOBIKHOBEHHBIC U
4 JECSITHYHBIC IPOOH, TPOIIEHTHI, 0ECKOHCUHBIC 1
MePUONYECKHE 1podu
Panmonansubie uncna. OOBIKHOBEHHBIEC U
5 JeCSITUUHBIE JPOOU, MPOLIEHThI, OECKOHEUHbIE 1
MePUOINYECKHE 1podu
6 [Tpumenenue apobeii 1 IPOIEHTOB IS |
pelieHus: NpUKIaAHbIX 3a7a4
7 [Ipumenenue apobeii u IPOLEHTOB IS |
pelieHus: NpUKIaAHbIX 3a7a4
2 HeiicTBuTenbHble uncia. PanimonaabHbIC U 1
HMppaIMOHAIIbHBIE YHCIIa
9 Apudmerndeckre onepanuu ¢ |
JEHUCTBUTENbHBIMU YU CIIAMU
10 Mopaynp A€MCTBUTEIBHOTO YHUCIIA U ETO 1
CBONCTBA
11 [TpubmmxEHHBIC BEIYMCIICHHUS], IPABHIIA 1




12

OKpYTJICHUS, TPUKHUIKA U OLICHKA Pe3yJIbTara
BBIYUCIIEHUMN

OCHOBHEBIE METOJbI pCHICHUS LEIIbIX U

JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHEBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLOHAIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

14

15

16

OCHOBHBIE METO/IbI pEIICHUS LETbIX U
JTPOOHO-pallMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOWICH C
ocratkoM. Teopema besy

MHorousneHsl ¢ HenbMi Kod(hGuineHTamu.
Teopema Buera

17
18

Pemenne cucreM TMHEHHBIX YpaBHEHUN

Pemenue cucrem JIMHENHBIX ypaBHEHUI

19

Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLsl 2X2, €ro
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

20

Onpenenurenb MaTpUIbl 2X2, €ro
F€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

21

22

[IpuMeHeHne onpenenuTens A peueHus
CUCTEMBI JINHEWHBIX YPaBHEHHUU

Pemenue MPUKJIIAAHBIX 3a1a4 ¢ TIOMOIIbIO




23

CHUCTEMBbI JINHEHHBIX YpaBHEHUI

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

24

25

26

KonrponsHas pabdora: "Panmonanbuble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YypaBHEHUN"

OyHKIHSI, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3anmuo obparubie ¢pynkmmun. Kommosurmst
byHKIUH

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus rpadukoB GyHKIUN

27

OO0nacTh onpenecHus] © MHOKECTBO
3HayeHud pyHkuuu. Hynu ¢pyHknmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

28

29

30

UErHbie 1 HEUETHBIE PYHKITUH.
[lepuoanueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HaUCHNE
(GYHKIIMM Ha IPOMEXKYTKE

Jluneiinas, kBaJpaTu4Has ¥ JIpoOOHO-
TUHEWHas QyHKIUH

31

DrneMeHTapHOe UCCIeI0BaHUE U IOCTPOEHUE
rpadukoB 3TuX QpyHKUNN

32

33

DNeMEHTapHOE UCCIIEIOBAaHUE U ITIOCTPOCHUE
rpadukoB 3TuX QyHKUNN

Crenens ¢ nenslM MokasareneM. buaom
Herorona




CreneHsb ¢ LEJIBIM IT0Ka3aTeneM. buaom

34 Herorona

35 CrenenHast GyHKIUS C HATypaIbHBIM U
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

36 Kontponsnas pabdora: "Crenennast QyHKIIHS.
E¢ cBoiicTBa u rpaguk"”

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
COJIeprKallMX CTENEHU U KOPHU

40 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
COJIEpIKaIMX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH,
COJIEpIKaIMX CTENIEHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE

42 METO/BbI PEIICHHS UPPALMOHAIBHBIX
YpaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl pEeIIeHUs UPPALMOHATBHBIX
YpaBHEHUI
Uppaumnonansubie ypaBHeHMsl. OCHOBHBIE

44 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH

45 PaBHOCHUIIbHBIE TTIEpEXObl B pEUICHUH
HpPALMOHATIbHBIX YPaBHEHUN

46 PaBHOCUITbHBIE TIEPEXO/IBI B PEIICHUN




UppalMOHATIBHBIX YpaBHEHUI

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

47 UPPalMOHAIBHBIX YPaBHEHUI

43 PaBHOCHIIBHBIE TIEPEXO/BI B PELIEHUU
UppalMOHAIIbHBIX YpaBHEHUI
CgoiicTBa 1 rpad)uK KOPHS N-0i CTEIICHU KaK

49 ¢GbyHKIMN 0OpaTHOM CTENEHH ¢ HAaTypaJlbHbIM
[I0Ka3aTeieM
CaoiicTBa 1 rpad UK KOpHS N-Oi CTETIEHU KaK

50 GbyHKIIUM 00paTHOM CTENEHU C HAaTypajIbHbIM
IIOKa3aTeseM
KonrtponsHas padora: "CBoiicTBa u rpadux

51 KOpHs n-ou creneHu. MppanvoHanbHbIe
ypaBHeHus"

50 CreneHsb ¢ palluOHAJIBHBIM [TOKA3aTENeM U €€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHsb ¢ palluOHAJIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBA

55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115
pelIeHns] ypaBHEHUN

57 Wcnonbs3oBanue rpaduka QyHKIUU A5
peuieHust ypaBHEHH

53 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE

METO/Ibl pEeIIeHUS TOKa3aTeIbHbIX YPABHEHU




IlokazaTennHBIC YpaBHCHMUA. OCHOBHBIC

59 METO/BI peIICHUs TIOKA3aTENbHBIX YPaBHEHUI !

60 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE |
METO/bI peIIeHUs 10Ka3aTeNIbHbIX YPaBHEHUI

61 KonTponbhas padora: "[lokazarenbHas |
¢ynkuus. [TokazarenbHele ypaBHeHUS"

62 Jlorapudm uucna. CpoiicTBa orapudpma 1

63 Jlorapudwm uucna. CoiicTa Jorapugpma 1

64 Jlorapudm uucna. CpoiicTBa orapudpma 1

65 JlecsiTuuHBIE U HATYpaJIbHbIE JIOTapUPMBbI 1

66 JlecsiTuuHBIE U HATYpaJIbHbIE JJOTapUPMBbI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX |
Jorapudmpl

68 [TpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX |
Jorapu@msl

69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX |
Jorapu@msl

70 Jlorapudpmuueckas pyHKIus, €€ CBOHCTBA U |
rpaduk

71 Jlorapudmuueckas Gpynkuus, e€ cBolicTBa U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIMM 115 |
peleHus ypaBHEeHUH

7 Hcnonb3oBanue rpaduka GyHKIMM 115 |
peleHus ypaBHEeHUH

74 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE 1

METO/Ibl pelIeHUs JorapupMUIecKux




ypaBHEHUM

Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METO/bI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUM
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

76 METOBI peIIeHUs JIorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu)MUIECKUX ypaBHEHUI

73 PaBHOCUIIBHBIE TIEPEXObI B PELICHUH
norapu()MUYECKUX ypaBHEHUI

79 Kontponbnas pabota: "Jlorapupmuueckas
¢bynkuus. Jlorapupmuveckne ypapaenus"

20 Cunyc, KOCHHYC, TAHT'€HC ¥ KOTaHT€HC
YHCIIOBOTO apryMEHTa

31 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIOBOTO apryMeHTa

2 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apTyMEHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OIIpeAEIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMN YHUCIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTB,

85 ompeielIeHue TPUTOHOMETPUUECKHIX
(GYHKIMN YMCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJITBI




87 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
90 [Ipeobpa3oBaHre TPUTOHOMETPUYECKUX |
BBIPAKECHU I
91 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX !
BBIPAKECHHI
90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |
BBIPAYKECHU I
93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX !
BBIPAKEHU I
94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Perenue TpuroHoMeTpuueCKuX ypaBHEHUM 1
96 Pemennie TpUroHOMETpUUECKUX ypaBHEHUIN 1
97 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUI 1
98 Pemennie TpUroHOMETpUUECKUX ypaBHEHUIN 1
99 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUI 1
100 Pemennie TpUroHOMETpHUUECKUX ypaBHEHUIN 1
KonrtponbHas pabora:
101 "TpUroHOMeTprYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YPaBHEHUS"
ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS
102 IIOCJIEI0BATEIbHOCTEN. MeTox 1
MaTeMaTHYeCKON HHAYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE
103 nocieaoBarenbHocTu. Mcropus ananusa 1

OECKOHEUYHO MAaJIbIX




104 Apudmerndeckast Iporpeccus

105 I'eomeTprueckas nporpeccust

106 beckoHeuHo yObIBarolasi reoOMeTpu4ecKas
nporpeccust

107 CyMMa GeckoHEYHO YOBIBaromei
TrEOMETPUUYECKOHN MPOrPECCUH

108 JIMHENHBIN ¥ SKCIOHEHUUAIIbHBIA POCT.
Hucno e. DopMyra CI0KHBIX POLEHTOB

109 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Hucno e. DopMyra CI0KHBIX POLEHTOB

110 Hcnonp30BaHne IpOrpeccuy s peLleHUs
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

11 Kontponbnas padota: "[locinenoBarensHocTu
u nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa

113 Touka pa3pbiBa. ACUMITOTHI I'pa)UKOB
byHKIUH

114 CaoiicTBa (QyHKIIMI HENIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (GyHKIMI HETIPEPBIBHBIX HA
OTpE3Ke

116 Meroa MHTEPBAJIOB JUISl pELIEHUS HEPABEHCTB

117 MeTtoa MHTEpBaJIOB ISl PEIIEHNS HEPABEHCTB

118 Meroa UHTEPBAJIOB Ul PELICHUS] HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUHN 1715 petieHus 3a1a4

120 IIpuMeHeHne CBONCTB HENPEPBIBHBIX




GbyHKIUH 1715 petieHus 3a1a4y

121 [lepBast u BTOpas Npou3BOIHBIC PYHKIIUU

122 Onpenenenue, reOMETPUUECKUNA CMBICIT
MPOU3BOAHOMN

123 Omnpenenenue, GU3NICCKUNA CMBICIT
MPOU3BOIHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIIN

125 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIUN

126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIINUN

127 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKIUH

128 [IpousBoHas CyMMBI, IPOU3BEACHHUSI,
YaCTHOTO U KOMITO3UIMU (QYyHKIUH

129 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,
9aCTHOTO ¥ KOMITO3UIIMH (YHKIIUH

130 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUSI,
9aCTHOTO ¥ KOMITO3UIIMH (YHKIIUH

131 KontponsHas padora: "[IpouszBoanas”

132 [ToBTOpEeHue, 006001IeHNE, CHCTEMATH3ALUS
3HaHui: "YpaBHeHUS"

133 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpopHAs paboTa

136 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHUHN




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

10



11 KJIACC

KoauuecTBO 4acoB

Nenn/m Tema ypoka KouTpoabHubie Aara Aata
Bcero H3YyYeHH S NMpOBeACHUA
padoThI

| [IpumeHneHne mpou3BOTHON K UCCIIEI0BAHUIO | 02.09.2025
(GyHKIII HA MOHOTOHHOCTh M 9KCTPEMYMBI

) [IpumeHneHne nporu3BOIHON K UCCIIEI0BAHUIO 1 02.09.2025
(GbyHKINH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

3 [IpuMmeHeHne mporu3BOIHON K UCCIEI0BAHUIO | 05.09.2025
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

4 [IpumeHeHne mporu3BOIHON K UCCIEI0BAHUIO | 05.09.2025
(GyHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI

5 [IpumeHneHne mponu3BOIHON K UCCIEI0BAHUIO | 09.09.2025
(GyHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

6 IIpumeHeHne MPON3BOIHON K HCCIIEI0BAHUIO 1 09.09.2025
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO

7 3Ha4YeHHUs1 HeTIpephIBHOHN PpyHKIIMM Ha 1 12.09.2025
OTpE3Ke
Haxoxzaenne HaubombIIero 1 HAMMEHbBILIETO

8 3HAYEHHS HEMPEPHIBHON (PYHKITUN Ha 1 12.09.2025
OTpE3Ke
Haxoxzaenne HaubobI11ero 1 HAUMEHbILIETO

9 3HAYEHHS HEMPEPHIBHON (PYHKITUU Ha 1 16.09.2025
OTpe3Ke

10 Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO ] 16.09.2005

3HA4YEHUs HeTIPEPhIBHOM (PyHKIIMM HA




11

OTpe3Ke

Haxoxaenne HanOoIbIIero 1 HAMMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

19.09.2025

12

Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
3HA4YEHHUs1 HeTPEPHIBHOHN (PyHKIIMH Ha
OTpe3Ke

19.09.2025

13

14

15

16

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYIIErO PEMICHUS B TPUKIAJIHBIX
3a1auax

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ JJIAA HaXOXKACHUA
HaWJIyqlIero pCuICHUA B IIPUKIIAIHBIX
3agadax

[Ipumenenne nponu3BOIHOM IS
ONpeIeTIeHUSI CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKoM

[IpumeneHnne npou3BOIHOM IS
ONpeJIeTIeHUsI CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 (GOpMYIION UITH
rpaduKoM

23.09.2025

23.09.2025

26.09.2025

26.09.2025

17
18
19

Komnoszunus ¢pyHkimit
Komnozunus GyHkiumit

Komnoszunus ¢pyHkimit

30.09.2025
30.09.2025
03.10.2025

20

21

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM TIOCKOCTH

I'eomeTpuueckue oOpa3sl ypaBHEHUI Ha
KOOPAMHATHOW INIOCKOCTH

03.10.2025

07.10.2025




Kontponbnas padota: "UccnenoBanue

22 . . 07.10.2025
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

3 [TepBooOpazHas, 0CHOBHOE CBOHCTBO 10.10.2025
epBOOOPa3HBIX

24 [TepBooOpa3HbIe IeMEHTAPHBIX ()YHKITHA. 10.10.2025
[TpaBuia HaX0XKICHHS IEPBOOOPAZHBIX

’s [TepBooOpasHbie 3NeMEHTapHBIX (QYHKIUH. 14.10.2005
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX

2% Huterpan. ['eoMmeTpuyecknii CMbICIT 14.10.2025
UHTErpana

7 Boruncnenue onpeﬂenei{Horo MHTETpajia 1o 17.10.2005
dbopmyiie Hetorona-Jlelioamma

)3 Brruncnenue onpez[enei{Horo WHTErpajia mo 17.10.2005
dbopmyne Hetotona-Jleitouuia

29 HpHMeHei{He MHTETpaa Ui HaX 0K ICHHUS 21.10.2005
Ionaiel IIOCKUX GUryp

30 HpH}weHeHHe MHTErpasa JJig HaX0XACHUs 71.10.2025
00BEMOB r€OMETPUYECKHX TEJ

31 HpI/IMepBvaeH_IeHI/II/I nuddepeHInaTbHBIX 24.10.2005
ypaBHEHUM

3 HpI/IMepLvaeHIeHI/Iﬁ b depeHInaTbHbIX 24.10.2025
ypaBHEHUN
MatemaTtnueckoe MOJEIMPOBAaHUE PEATbHBIX

33 MPOIIECCOB C MOMOIIBIO AU HepeHITnaTbHBIX 28.10.2025
YpaBHEHUI

34 KOHTpOJ'II?'HaH pabora: "[leppooOpa3nas u 78.10.2025
UHTerpal

35 Tpuronomerpuyeckue QyHKIHH, UX 07.11.2025




CBOICTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX

36 . 1 07.11.2025
CBOMWCTBA U IrpauKu

37 TpI/IvI‘OHOMeTpI/I‘-IeCKI/Ie ¢byHKIMH, UX 1 11.11.2005
CBOWCTBA U TpapuKu

18 TpI/Ij"OHOMCTpI/I‘leCKI/IC (byHKLIMHU, UX | 11.11.2005
CBOMWCTBA U IrpapuKu

39 TpI/Ij‘OHOMeTpI/I‘IeCKI/Ie GbyHKINN, UX 1 14.11.2005
CBOWCTBA U IrpapuKu
OTb60p KOpHEH TPUTOHOMETPUICCKIX

40 YPaBHEHUH € TOMOLIBIO 1 14.11.2025
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C TIOMOIIBIO 1 18.11.2025
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO 1 18.11.2025
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

43 YPaBHEHUH C IIOMOLIBIO 1 21.11.2025
TPUTOHOMETPUUECKON OKPY’KHOCTH

44 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1 21.11.2025

45 PeleHne TpUroHOMETPUYECKUX HEPABEHCTB 1 25.11.2025

46 Pemienune TpuroHOMETpUYECKNX HEPABEHCTB 1 25.11.2025

47 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1 28.11.2025
KonTponsnas pabora: "['padpuxu

48 TPUTOHOMETPUUIECKUX (HYHKITHM. 1 28.11.2025

Tpuronomerpuyeckue HepaBeHCTBA"




OcCHOBHEBIE MCTOJbI pCUHICHUSA

49 02.12.2025
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIC METOJIbI PEIICHUS 02.12.2025
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOBI PELICHUS 05.12.2025
MOKa3aTeIbHBIX HEPABEHCTB

5 OcHOBHBIE METOABI PELICHUS 05.12.2025
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOABI PELICHUS 09.12.2025
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS 09.12.2025
norapuMUIECKUX HEPABEHCTB

55 OcHOBHBIE METOABI PELICHUS 12.12.0005
norapuMHUYECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS 12.12.2025
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS 16.12.2025
UPPaIMOHAIILHBIX HEPABCHCTB

58 OcHOBHBIE METOBI PELICHUS 16.12.2025
HppallMOHANILHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS 19.12.2005
HppaIlMOHATFHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PEIICHUS 19.12.2025
HUPPAIMOHAILHBIX HEPABCHCTB

61 I'pacdmueckue MmeToab! pCIJ_IteI/ISI 73.12.2005
UppalMOHATILHBIX YPaBHEHUI

6 I'padmyeckue MeTOBI perieHUS 3.12.2025

HUPPALMOHAIIBHBIX YPABHEHUN




63

64

I'paduueckue MeTo bl peLIeHus
[I0KA3aTENIbHBIX YPABHEHUM

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

26.12.2025

26.12.2025

65

66

67

I'padmueckue MeToAbI pelieHUs
norapu)MUYECKUX ypaBHEHUI
I'paduueckue METOIbI pEIICHUS
norapu(MUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
norapu(MUUYECKUX HEPABEHCTB

30.12.2025

30.12.2025

13.01.2026

68

I'padmyueckue MeToAbI pemicHUs
MIOKAa3aTeIbHBIX U JOrapu(pMUUEcKux
YpaBHEHUU

13.01.2026

69

70

71

I'padmyeckue MeToAbI perieHus
MIOKa3aTeIbHBIX U JorapupMUUecKux
YpaBHEHUU

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

I'padmueckue MeToAbl perieHus
MOKa3aTeIbHBIX U JorapuPMUIECKUX
HEPaBEHCTB

16.01.2026

16.01.2026

20.01.2026

72

KonTponbnas pabora: "UppannonanbHele,
MoKa3areabHbIE U JIoTapupMUuecKue
HepaBeHCTBa"

20.01.2026

73

KomrmiekcHeie yncna. AnreOpandeckas u
TpUTOHOMETpHUEcKast (pOopMbI 3arucu
KOMITJIEKCHOTO YHCIIa

23.01.2026




KowmrmiekcHbie uncna. Anredpanyeckas u

74 TPUTOHOMETpHYECKasi POPMBI 3arucu 23.01.2026
KOMILJIEKCHOT'O YHUCIIa

75 Apudmernueckue onepanuu ¢ 27.01.2026
KOMIUIEKCHBIMHU YU CJIaMU

76 Apudmernueckre onepaum ¢ 27.01.2026
KOMIUIEKCHBIMU YHCIIaMHU

7 H306pa)KGHI/I€vKOMHJIeKCHLIX qrcen Ha 30.01.2026
KOOpPJIMHATHOMN IIOCKOCTH

73 I/I306pa)KeHI/IeuKOMHJ'IeKCHBIX qucen Ha 30.01.2026
KOOP/AMHATHOH MJI0CKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenesu u3 03.02.2026
KOMILJIEKCHOT'O YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us 03.02.2026
KOMIUIEKCHOTO YHClia
IIpuMeHEeHNEe KOMIUIEKCHBIX YUCEI JUIS

81 penieHus GU3NYEeCKUX U T€OMETPUIECKHIX 06.02.2026
3a1a4

2 KOHT}?'OJ'II)HaSI pabota: "KomruiekcHbie 06.02.2026
qucia

83 HarypanbHble u 1ienble ynucna 10.02.2026

84 HarypainbHsle u niensle yucna 10.02.2026

85 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX 13.02.2026
qucen

26 [IpuMmeHeHne MPU3HAKOB AETMMOCTH LIENIBIX 13.02.2026
qucen

g7 [IpumeHneHne MpU3HAKOB AETUMOCTHU LENbIX 17.02.2026

gucen: HOJI u HOK




HpI/IMeHeHI/Ie IIPHU3HAKOB ACIMMOCTH LEJIBIX

88 17.02.2026
gucen: HOJl u HOK
IIpuMeHeHne IPU3HAKOB JIEJTMMOCTH IIEJIBIX

89 P P 20.02.2026
YKCeJI: OCTATKH 10 MOIYJTIO
I[IpuMeHeHrE IPU3HAKOB AEIIMMOCTH LETBIX

90 P P 20.02.2026
YHCeIl: OCTATKH M0 MOIYITIO
[IprMeHeHHEe TPU3HAKOB JCTUMOCTH IIEIIBIX

91 yyceN: aropuT™ EBKnmaa uis pereHns 24.02.2026
3a51a4 B [EIbIX YHUCIIax
KourponsHas padora: "Teopus nenbx

92 P P P 24.02.2026
qUCcen
Cucrema 1 COBOKYIIHOCTh YpaBHEHHI.

93 PaBHOCHIBHBIE CUCTEMEI U CUCTEMBI- 27.02.2026
CIIEICTBUS
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

94 PaBHOCHIBHBIE CUCTEMEI I CUCTEMBI- 27.02.2026
CIIEICTBUS
OCHOBHBIE METOABI PELIEHUS CUCTEM U

95 OURLD 5 03.03.2026
COBOKYITHOCTEH pallMOHANBbHBIX YpaBHEHUN
OCHOBHBIE METOBI PELICHUSI CUCTEM U

96 COBOKYITHOCTEN UPPALMOHATIBHBIX 03.03.2026
ypaBHEHUH
OCHOBHBIE METOBI PELICHUSA CUCTEM U

97 OIS P 5 06.03.2026
COBOKYITHOCTEH TTOKA3aTeIbHBIX YpaBHEHUN
OCHOBHBIE METOBI PELIEHUS CUCTEM U

08 ORLD 5 06.03.2026
COBOKYITHOCTEH TTOKA3aTeIbHBIX YpaBHEHU
OCHOBHBIE METOBI PELIEHUI CUCTEM U

99 p 10.03.2026

COBOKYITHOCTEH JIorapu(hMUIECKUX




100

ypaBHEHUM

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(PMUUECKUX
ypaBHEHUU

10.03.2026

101

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuyHbIX 001acTeil HAYKH U PeabHOM
YKU3HU, MTHTEPIPETALUS [IOJTyYEHHBIX
pE3yJIbTAaTOB

13.03.2026

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UHTEPIPETALUs [OJTyYEHHBIX
pE3yJIbTaTOB

13.03.2026

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a]1a4 U3
pa3aMYHbIX 00JacTei HayKH U pealbHON
YKU3HU, UHTEPIIPETALUS NIOJY4CHHBIX
pe3yabTaToB

17.03.2026

104

Kontponbnas pabora: "Cucremsi
paMoHATBEHBIX, UPPAIIMOHATEHBIX
MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHeHUi"

17.03.2026

105
106

PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu

PanunoHannHBIC HCpPAaBCHCTBA C MapaMeTpaMu

20.03.2026
20.03.2026

107

108

PanvioHaneHbIE CHCTEMBI € TapaMeTpaMu

HppanmoHansHble ypaBHEHHsI, HEpaBEHCTBA
C mapameTpaMu

24.03.2026

24.03.2026




109 HppanmoHaibHble CUCTEMBI C TApaMeTpaMu 27.03.2026

110 [Toka3zaTenbHbIC YpaBHEHUS, HEPABEHCTBA C 27 03.2026
rnapameTpamu

111 IlokazarenabHble CUCTEMBI C TapaMeTpaMu 07.04.2026

112 Jlorapudmuueckue ypaBHeHUs, HEPAaBEHCTBA 07.04.2026
C mapameTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 10.04.2026

114 Tpuronomerpuyeckue ypaBHEHHUS C 10.04.2026
napameTpamu

115 Tpuronomerpuieckrue HepaBeHCTBA C 14.04.2026
napameTpamu

116 TpuroHoMmeTpuveckne CHCTEMBI C 14.04.2026
napameTpamu
ITocTpoenue u uccieoBaHue

117 MaTeMaTI:ILIeCKI/IX Moieneit peanmjmx 17.04.2026
CUTYyalHi C MOMOIIBIO YPaBHEHHI C
napameTpamu
ITocTpoenue u uccieoBaHue

118 MaTeMaTI:ILIeCKI/IX MoJiesIel peallbHbIX ) 17.04.2026
CUTYyallUii C TOMOIIBIO CUCTEM YpaBHEHUH C
napamMeTpamu
ITocTpoenue u uccie0BaHuE

119 MaTCMaTI:ILIeCKI/IX MoJieJIel peallbHbIX ) 21.04.2026
CUTYyallUi C TOMOIIIBIO CUCTEM YPaBHEHUH C
napameTpamu

120 KOHTponLHasI"pa60Ta: "3amgauu ¢ 21.04.2026
napameTpamu

121 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 24.04.2026




3HaHuii: "YpaBHeHus"

122 HOBTOPGVI'{I/IG, 060611.[6'3'}11/16, CHCTEeMaTU3aIUs 1 24.04.2026
3HaHUH: "YpaBHCHUS

123 HOBTOPe'HI/Ie, 0000111EHHE, CI/ICTeMaTI/ISaI_[I/ISE 1 78.04.2026
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"

124 HOBTOPG?HC, 0606H_ICH'I'/IC, CHCTEMAaTH3allHs 1 28.04.2026
3HaHuii: "HepaBeHcTBa

125 HOBTOPefIHe, 0606111er1€, CHUCTEMaTH3aIUs 1 05.05.2026
3HaHuii: "HepaBeHcTBa

126 HOBTOPG'}'II/IG, 0606111er1€, cHUCTEMaTH3aIUs 1 05.05.2026
3HaHui: "HepaBeHncrsa

127 HOBTOP@};II/IG, 00001IeHHE, (iI/ICTeMaTI/IBaI_[I/'I'}I | 08.05.2026
3HaHui: "[Ipon3BoaHas u €€ MpUMEHEHHE

128 HOBTOPG?I/IG, 00001IcHHE, (.J.I/ICTeMaTI/ISaHI/'I'fI | 08.05.2026
3Hanuii: "[Ipon3BoaHas u e€ mpuMeHeHue

129 HOBTO\}’Z)G'I'{I/IG, 00001IcHHE, (iI/ICTeMaTI/ISaHI/'I'fI | 12.05.2026
sHanuii: "[Ipon3BoaHas u e€ mpuMeHeHNe

130 HOBTOPGVI'-II/IG, 000011IeHHE, CI/ICTeMaTI/I3E'1'I_[I/I}I | 12.05.2006
3HaHuii: "VIHTerpan u ero npuMeHeHue

131 WroroBas koHTpoJsibHas paboTa 1 15.05.2026

132 HToroBasi KOHTpOJIbHASA paboTa 1 15.05.2026

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 10




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yyucia U BEIUMCIIEHUA

OHepI/IpOBaTB IOHATHUAMU: PpPaAlUOHAJIBHOC H I[CﬁCTBPITCJ'II)HOC qucCiio,
OOBIKHOBEHHAS U JACCATHYHAsA I[p06b, IIPOLCHTHI

1.2

1.3

1.4

1.5

BeimonuATe  apudmMeTnyeckue  omepanud  C  PAalUMOHAIBHBIMH |
JICHCTBUTEIHBIMU YU CIIAMU

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3Y: MTpaBUJld OKPYTJICHU,
ACJIaTh IPUKUIKY U OLICHKY pC3yJibTaTa BBIYMCIICHHUI

OHepI/IPOBaTL MNOHATHUAMUA: CTCIICHDb C HCJIBIM IIOKA3aTCJICM, CTaHIapTHasd
Q)opMa 3aI1ucu HeﬁCTBHTCHbHOFO 4quciia, KOPCHb HaTypaJleoﬁ CTCIICHHU,
HCIIOJIB30BaTh IOAXOISAIIYIO (I)OpMy 3aI1nucu ,HeﬁCTBI/ITeJIBHLIX YuCC1I A
PCHICHUA MPAKTUYCCKUX 3aa4 U MPCACTABICHUA JaHHBIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO YIJIa;
UCMOJNb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (PYHKIMH

2.1

22

YpaBHEHHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LIEJIOE,
palMOHAIIBHOE, HpPaLOHAIBHOE YpaBHEHHE, HEPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS

2.3

BoimonHATe mpeoOpa3oBaHusl 1ENbIX, PallMOHAIbHBIX M HUPPALUOHATIBHBIX
BBIDAKEHMM W pelmaTb OCHOBHBIE THUIIBI LEJIbIX, PAalUOHAIBHBIX U
HMPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

24

2.5

IIpuMeHATH ypaBHEHHs M HEPABEHCTBA Ui PEIICHUS MaTEMaTUYECKHUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCcTe HayKu U pealbHOM KU3HU

MO,I[CJIHpOBaTL PCAJIbHBIC CHUTyallUM Ha A3BIKC anre6pbl, COCTaBJIATH
BBIPpAXKCHUSA, YpPABHCHH, HCPABCHCTBA IO YCJIOBUIO 3aJladu, HCCICIOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapara anrerH

OyHKIMU U TpaduKu

3.1

32

OnepupoBaTb MOHATUAMU: (QYHKIHUS, CIOCOOBI 3aMaHusl QyHKIIMH, 00JIaCTh
ompezieNieHuss M MHOXECTBO 3HaueHH ¢QyHkuuu, rpaduk QyHKIUY,
B3aMMHO OOpaTHbIE PYHKIIMH

OHepI/IPOBaTL MOHATUSIMU: YETHOCTh M HEYETHOCTH (I)yHKI_II/II/I, HYJIn




(byHKINHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku GyHKIUN 119 pEIICHUST ypaBHEHHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (GYHKUINHU, KBaAPATHUYHOW (YHKIIUH,
CTereHHON (YHKIUH C LEJIbIM MoKa3aTelleM
Hcnonb3oBare rpaduku (GyHKIMHA A7 MCCIENOBAaHUS IPOLECCOB U
3.5 3aBHCUMOCTEH TpHU peIIeHUH 3ajad M3 APYruX Y4eOHBIX HPEIMETOB U
peanbHOM JKHU3HHU, BBIpaXaTh (hOpMyIaMU 3aBUCUMOCTH MEX/1Y BETHUNHAMH
4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh MOHATUSAMH: IIOCIEAOBATENBHOCTh, apudmeTndeckas U
’ reoMeTpUYeCcKas porpeccuun
40 OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBAalOIIas TeOMETpHYecKas
’ nporpeccusi, CcyMma 0€CKOHEYHO YOBIBAIOIEH reOMETPUIECKOM MPOrpeccHu
43 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCJIENOBATEIBHOCTEM M MOPOTPECCUA IS
' pellIeHUs PeajbHBIX 3ajad IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUSAMU: MHOXKECTBO, OII€pAIIMU HaJl MHOKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar s ONHCaHus
5.2 pealIbHBIX MPOLIECCOB U SBJICHUM, IIPU PELLIEHUU 3a/1ad U3 APYTUX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTh  MOHATUSAMM:  ONpENEIEHUE,  TEOpema,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 0011ero o0pa3zoBaHus
pe3yjabTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MNOHATHAMM: HaTypaJbHOE, LEJIO€ YHNCIO; HCIOIb30BaTh
1.1 MPU3HAKU JEIUMOCTH LEJIbIX YHCEN, pa3IoKEHUE YHClIa Ha MpPOCThIE
MHOKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM I10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMU: Jorapudm 4ducia, AECITUYHBIE U HATypaJlbHbIE
' sorapumMbl
2 YpaBHEHUS 1 HEpAaBEHCTBA
[IpumeHaATh CBOWCTBA CTENMEHW MJisi TPEeoOpa3oBaHUs  BBIPAKECHUM,
2.1 ONepUpOBaTh MOHATHUSAMHU: I[IOKA3aTeIbHOE YpaBHEHHE W HEPaBEHCTBO;

pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Ifl 1 HCPAaBCHCTB
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BemonHATe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpIKAIIMX Jorapu]Mmer;
ONEepUpPOBATh TMOHATUSAMU: JIOrapu(PMUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxoauts perieHns npocTelIux TPUroOHOMETPUYECKUX HEPABEHCTB
OrnepupoBaTh MOHATHUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUW M €€ peLIeHUuE;
MCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUU JJI PELICHUS MPAKTUYECKUX
3a1a4

Haxonuts penreHust npoCcTEHIIMX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peanbHbIE CHTYallMd Ha S3bIKE anreOphl, COCTaBIATh
BBIPAXKEHHUS, YPAaBHECHHS, HEPABEHCTBA M CHUCTEMBI [0 YCJIOBHUIO 3aJayH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM aIrapara areopbl

3.1

OyHkuuu u rpapuku

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKLUHU, TOYKH SKCTpeMyMa (yHKIMM, HaubOosbliee U
HalMEHblIee 3Ha4eHUs (PYHKIMHM Ha HPOMEXKYTKE; UCHOJIb30BATh UX JUIS
uccienoBaHus QyHKIMM, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHUAME: TPapUKU MMOKA3aTEIBHOU, JOTapUPMHUUECKON |
TPUTOHOMETPUUYECKUX (PYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IUIOCKOCTH U UCIIOJIb30BATh I PELLICHUS] yPAaBHEHUI U HEPABEHCTB

33

34

N300paxaTh Ha KOOPAUHATHOM IUIOCKOCTH IpaUKU JUHEHHBIX YpaBHEHUN
Y UCITOJIB30BAaTh UX JUIS PELICHUs CHCTEMBI JIMHENHBIX YPaBHEHUI

Hcnonb3oBate rpaduku (GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 JPyruX y4yeOHBIX JAUCIUILIIH

Hauana MmaTemMaTudyeckoro anainza

4.1

4.2

4.3

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (PYHKIMS, IPOU3BOIHAS (PYHKIUH;
MCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUI CMBICI MPOU3BOAHON [
pelieHus 3aaad

HaxonuTeh  MpOM3BOAHBIE  3JEMEHTapHBIX  (DYHKIUH,  BBIYMCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKLIUH

Hcnonp3oBaTh  NPOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMHM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, NIPUMEHSTh PE3YJbTaThl HUCCIEIOBaHUS K
MOCTPOCHHIO IPahuKOB

4.4

4.5

4.6

Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKIEHUS HAWJIYy4IIEero pEeHIeHHs B
MPUKIIAIHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3a7auax
OnepupoBaTb MNOHATUSMH: MEpBOOOpa3Has M HWHTErpajig; IOHUMATh
reoMeTpUYecKuil U (pU3NYECKH CMBICIT HHTETpaja

Haxoauth mepBooOpa3HbIe dJIeMEHTApPHBIX (PYHKIIHIA, BEIYUCIATH HHTETPAT
o popmyne HeroTona — Jleitbuuna

4.7

Pemats MMPUKIAAHBIC 3aaa4i, B TOM YUCIIC COLUAIbHO-DKOHOMHWYCCKOIro "
(u3rvecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAIIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
1 Yucna v BIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOH, IMPOLIEHTHI,
11 OeCKOHEUHBIE MEPUOANYECKHE IPOOH. ApUPMETHIECKHUE ONIepaIH C PAIOHAIEHBIMU
' quCcIaMu, TpeoOpa30BaHUs YUCIOBBIX BhIpakeHU. [IpruMenenue npodeii u mporeHToB
JUISL peLICHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACICH 3HAHUN U pealbHOU KU3HU
JelicTBuTenpHbIe Yncia. PalioHanbHble M MppaLMOHAIbHbIE YKcia. ApupMeTHIecKue
1.2 omepanuu ¢ JecTBUTENBHBIMU 4YuciaMu. [lpuGnukEHHbBIE BBIUUCIEHMS, IpaBUIIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BHIYUCIECHUN
Crenensb ¢ 1eabiM nokaszareneM. CTangapTHast popma 3anicH AeHCTBUTENBHOIO YHCIIA.
1.3 Hcnonb3oBanue noaxosmed GopMbl 3anucu AEHCTBUTEIbHBIX YHMCEN Ui PELICHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOHW cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMU
' KOPHSIMHM HaTypaJbHON CTEIICHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKJECTBEHHbIE IPEOOPA30BAHUS
59 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' hopmyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
' UHTEPBAJIOB
24 | Pemenue nenabix U JpoOHO-PALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 | Pemenue nppallMoOHaJIIbHBIX YPAaBHEHUIN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YpaBHEHUI
57 [TpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a/1ad U 33134 U3
' pa3INYHbIX 001acTe HAYKU U pealibHOM KU3HU
3 @yHKIMH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUHA
39 OOnactp ompenesneHUss W MHOXECTBO 3HaueHud QyHkuuu. Hymu ¢yHkuum.
' [IpomexyTkH 3HaKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU
33 CrenenHast GyHKIUS C HaTypaJIbHBIM M LI€JbIM Moka3areneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
34 Tpuronomerpudeckas OKpPYKHOCTb, OIpEJeNeHHE TPUTOHOMETPUUYECKHX (YHKLIUH

YHUCJIOBOTO apryMEHTa




4 Hayana maTemarnueckoro aHaimsa
41 [TocnenoBarenbHOCTH, CIIOCOOBI  3aJaHusl  IOcienoBaTeNbHOCTEH. MOHOTOHHBIE
' T0CIIeIOBATENEHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBarolnas
4o | TEOMETpHIECKas IPOrpeccHs. CymMa OeckOHEYHO YOBIBaIOLIEH TIeOMETpUUYECKON
' nporpeccud. Dopmyna CIOXKHBIX NPOUEHTOB. lMcnosp3oBaHME NPOrpeccuu Ui
pEILIEHNUS PEAbHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa
5 MHokecTBa u JIOTHKa
MHoxecTBO, omepauuu HajJ MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpumeHeHre TEOpEeTUKO-MHOXKECTBEHHOIO —ammapara JUlsl ONMCaHUS peaJIbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Ompenenenue, TeopeMa, CleICTBUE, J0KA3aTEIbCTBO
11 KVIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA
1 Yucna v BIYMCIECHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky 1enMMOCTH HEIbIX YUCEI
1.2 CreneHnsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI
2 YpaBHEHMS U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxkeHU, copepKaluX Jorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, COAEpKAIINX CTETIEHU C PallMOHAJIBHBIM [TOKa3aTeleM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
r 6 CucreMbl TUHENHBIX YpaBHEHUH. PelieHre npukiaaHbIxX 3a/1a4 ¢ MIOMOIIBIO CHCTEMBI
' JIMHENHBIX YpaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUH U HEPABEHCTB
)8 [IpumeHenue ypaBHEHHI, CUCTEM M HEPABEHCTB K PELIEHUIO MAaTEMaTHUECKUX 3a/1a4
' W 3aJ1a4 U3 pa3IMyHbIX o0acTell HAayKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. Ilepuognueckue QyHkuu. I[IpoMeKyTKM MOHOTOHHOCTH (YHKIIUU.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbllee M HauMeHblee 3HAUYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu
33 [Toxa3zaTtenpHas u norapudmuyeckas QyHKIMH, UX CBOWCTBA U rpaduKu
34 Hcnonp3oBanue rpadukoB GyHKIUHN A7 pelIeHHUs] ypaBHEHUM U TMHEWHBIX CUCTEM




Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCHMOCTEH,

3.5 KOTOpBhI€ BO3HUKAIOT NpPU PELICHUH 3alad W3 APYruX Y4eOHBIX MPEAMETOB H
peaIbHOM KU3HU

4 Hauana maTtemaTuyeckoro aHanusa

4.1 HenpepsiBable yHKIMH. MeTO MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKH CMBICI TPOU3BOIHOM

43 [TpousBogHbie 31MeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
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IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenne MerogamMu J0Ka3aTeNnbCcTB, aNrOpUTMaMM pELIEHUs 3ajad;
yMeHue (GOopMyJIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, MPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOHM WHIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUH 3aj]]ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUH; YMEHHE  OINEepUpPOBATh
HOHATUSMHM: MHOXECTBO, IMOJAMHOXXECTBO, ONEpaly HaJ MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINUCAHMsl peabHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYTuX y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad HA IIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3iInYHBIMU CIOCOOAMM; MCIIONB30BaTh Tpadbl MpU

peUICHUHU 3a1a1

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEJN0E YHUCIIO,
CTENEHb C IIeJIBIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM II0KA3aTENIEM, CTENEHb C JAEUCTBUTEIbHBIM IOKA3aTEIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJIO, pallMOHAJIbHOE 4YHUCIIO, UPPALUMOHAIBHOE YHCIIO,
MHOJKECTBA HATypaJIbHbIX, LEIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKH JETUMOCTH, HAUMEHBIINNA 001N
JenuTeNb W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
peIlIeHnN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBITIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPAKEHHN CO CTEeNEeHsSIMU H Jiorapudmamu, mpeoOpazoBaHus ApPOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUMN; yMEHUE  ONEpPUpPOBaThb  IOHATUSAMHU:

noCICa0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I1OCJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppPeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILIEKCHOE
YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
IPOU3BOUTH apu(METHUECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCII0JIb30BAaHHSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
MoKa3aTebHbIe, CTENEHHBIE, JOrapu(MHUYECKHE, TPUTOHOMETPUIECKUE
YPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTel HayKH U peaibHOM KU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMS
(GyHKLIMU Ha MPOMEXYTKE, HempepbiBHas (YHKIMs, aCUMOTOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOU3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOAUTh ACUMNTOTHl rpapuka (QyHKIHUH; yMEHHUE
BBIUNCIATh  NPOM3BOJHBIE  CYMMBI, INPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOM K Tpaduky
(GyHKLIMU; YMEHHE HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIIEJOBaHMS (PYHKIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAaueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BaHHEM ammapara MaTeMaTH4eCcKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAaxXOXKIACHWUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHUYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOoOduTh IIomaau 1 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HHTCrpajia, HNpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DYHKIMHA, JMHEHHAas (QYyHKUUSA, KBaapaTW4yHas QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKunu, OOpaTHBIE TPUTOHOMETpPHYECKHE (YHKIWH, MOKa3aTelbHas |
aorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 U3 JPYIHX YYeOHBIX NPEJAMETOB M 3aJad U3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 33/1a4i M3 00JAacTH yIpaBJIEHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATH BBIPAXKEHUS, YpPaBHEHMs, HEPaBEHCTBA U UX
CUCTEMBI IIO YCJIOBHIO 3a7a4d, HUCCIEINOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHble CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJB30BAHMEM  ammapara  anreOpsl,

MHTEPHPETUPOBATH MOJIYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUe W3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0IMILaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIAThH
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C MPUMEHEHUEM Trpaduueckux
METO/IOB M AJIEKTPOHHBIX CPECTB; rpauuecKy Mcciae10BaTb COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIy4allHOE

CO6LITI/Ie, BEPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6BITI/I}I; YMCHHUEC BbIYUCIIATH




BEPOSTHOCTh C HCIIONB30BaHMEM TIpaUUecKuX METOJIOB; IMPHUMEHATh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GaKThl U (HOPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSMH:  CIIydailHas BEJNWYMHA, paclpenesieHHe BEpOSTHOCTEH,
MaTEMaTUYeCKOe OXKUAAaHUE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIUHA  pPACHpEACNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pAcIpeAeieHHU Ui PELIeHus 3ajad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHUE
OTIEPHPOBATH TMOHATUSMHU: COYETAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCJIIO  TNEPeCTaHOBOK; OmHOM  HplOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYHUHA yIJia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIETbHOCTD U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMpsSMBbIMH,
Yrojl MEXAYy MNpsIMOM M TUIOCKOCTBIO, YroJ MEXKIY IUIOCKOCTSIMU,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 U3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEeMaTUYECKHe
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IIOHATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
KyO, mNapajuienenunesa, Ipu3Ma, NUpaMuia, Qurypa U TOBEPXHOCTh
BpallleHus, LMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHUs KOHYyca U IWJIMHIpA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEYeHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHUS, UX CEUCHHS], B TOM YHUCIIC C TOMOIIBIO JIEKTPOHHBIX CPENICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynMpoBaTH ONpeAeNeHHUs U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOO0HBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (GUTYypPBl, B TOM YHCJIEC B MPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYCCKHE OTHOUICHHUS TPH
pCLICHUH 3aJa4; HAXOJUTh TCOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB U
U3 pealbHOM KHM3HH, YMCHHE BBIUYMCIIATH T'C€OMETPUYCCKUEC BEIUYMHBI
(mHa, yrom, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydeHHble (QOPMYJIBI U METOJbI, B TOM YHCIIC: IUIONIA[b MOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYyCa, HWIMHIpPA, IUIomanb cdepsl; 00bEM Kyoa,
NPSMOYTOJBHOTO  TapaiiieNenunena, TUPaMUAbl, MPU3MBI, [TUIUHIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

12
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YMeHne ornepupoBaTh MOHATHSMU: MPSIMOYTOJbHAs CHCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHUCIO, pa3JIoKEHHWE BEKTOpa Mo Oasucy,
CKQJIIPHOE MPOMU3BEACHUE, BEKTOPHOE MPOU3BEIAECHUE, YIOJl MEXKIY
BEKTOpAaMU;, YMEHHUE HCIOJb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]I

AJI peHICHUA TCOMCTPHUICCKUX 3adav U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB

YMenne BRIOMpATh MOAXO/ISIINA METO/I JJISI PEIICHUS 33/1a4i; TOHUMaHHE
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHMUM; yMEHHME pACIO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHl MATEMATHUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTEMATHYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JECATHYHBIE JApPOOHM, IPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMUM HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnukéHHble BBIYMCICHUS, PaBUIIa OKPYTJICHUS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanyonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeeuTesib MaTPHUIIbI
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkuuu. YétHelie 1 HeuéTHBIe pyHKUMU. [lepuognueckue GpyHKINHI
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHas (QyHKUMS C HaTypaJbHbIM M LEJbIM Ioka3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢Qynknuii. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HaJ MHOKecTBamMu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Marematuka. Anre6pa u Hauaiga MaTeMaTH4eckoro aHaimsa; 10 kiacc.
yriyoseaHoe ooyuenue Mepansak A.I'., Homuposckuii J[.A., [Tonskor B.M.;
nox penakiueit [Togonsckoro B.E. O61iecTBo ¢ orpaHnueHHOM
OoTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-T'PADy;
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHaimsa; 11 kimacc.
yrayonenHoe ooyuenue Mepsnsik A.I'., Homuposckuii [I.A., Tlonsikos B.M.;
nox penakiueit [logonsckoro B.E. O6miecTBo ¢ orpaHndeHHOM
oTBeTCcTBEHHOCThIO M3narenbckuii nentp « BEHTAHA-TPA®y;

AxknuonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

Marematuka: anredpa v Hayajia MaTeMaTHUYEeCKOTO aHalli3a, TeOMETPHSI.
AnreOpa u Hadana maTemaTudeckoro ananusa: 10 kimacc: yriyOieHHbIH
YPOBEHbB: CAMOCTOSTEIbHBIC U KOHTPOJIbHBIE Pa0OTHI: yueOHOEe Tocooue/
Mepznsik A.T'., Ilononckuit B.b., Pabunosuu E.M., SAxup M.C. - Mockaa:
[Ipocsewmenne, 2024.

Martematuka: anrebpa v Hadalla MAaTEMaTHYECKOTO aHAIIN3a, TEOMETPHUSL.

Anrebpa u Hauaja MareMaTudeckoro aHanusa: 11 kmacc: yriayOneHHbIH



YPOBEHbB: CAMOCTOSATEIBHBIC U KOHTPOJIbHBIE Pa0OTHI: yueOHOE TTocooue/
Mepznsik A.T'., [lononckuit B.b., Pabunosuu E.M., SAxup M.C. - Mockaa:
IIpoceenienune, 2024.

MareMatuka: anredpa v Hayaia MaTeMaTHYEeCKOro aHallu3a, TeOMETPHS.
AnreOpa u Hauana MmaTemaTudeckoro ananusa: 10 kiacc: yriyOJieHHbIN
ypoBeHb: MeToanueckoe nocoodue/ bynko E.B., Mep3nsik A.I'., [lonoHckuii
B.b., Axup M.C. - Mockga: Bentana-I"pad, 2020.

Marematuka: anreOpa U Hayajga MaTEeMAaTHYECKOIO aHAJIN3a, TEOMETPHUSL.
AnreOpa u Hadana MmaTemMaTudyeckoro ananusa: 11 kiacc: yrimyOaeHHbII
ypoBeHb: MeToanueckoe nmocobue/ bynko E.B., Mepansak A.I'., Ilonmonckuit

B.b., SIxkup M.C. - Mocksa: Benrana-I"pad, 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
https://math-ege.sdamgia.ru/prob-catalog

https://resh.edu.ru/
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