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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B MPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCsS Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas (opMyIupyeT cBoU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHali3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydJaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEajbHbIX CUTYAILlUH,
UHTEpPIIPETallUd  TOJYYEHHBIX  pEUICHWHM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpPHpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00damaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MpOJOIKUTEbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aireOpe W HadajlaM MaTEeMaTHYECKOTO
aHaJln3a JICKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Asrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEPKATEIIbHO-METOANYecKre TuHUM: «Yncna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpPaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa u  Joruka». Bce ocHOBHbIE



COJIep)KaTeIbHO-METOINYCCKUE JMHUU H3YYaloTCs Ha MPOTSDKEHUHM JABYX JIET
oOydeHHUsI Ha YpOBHE CpeIHEro oOImero odpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAICh HOBBIMH T€MaMU U pasjaenaMu. J[aHHBIHA
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJiep>KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, Y HUX MOCJe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJb peabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIM4ecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHANbHBIX BBIUMCICHHUM, BKJIIOYAIOMINUX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JelaThb NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATEMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHSI M HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYarouIMecss OBJAACBAIOT PA3JIMYHBIMU METOJAMH  PELICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
colepkaimx mnapametpel. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCJIENOBAHUM (DYHKIMI C TOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
JlannHast copepkarenbHasi TUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TAKKE BBIPAKCHUU,
COJEpJKaIMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHuid, pabOTl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
nepernseTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHNs MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pElIeHHEeM ypaBHEHHUN U HepaBeHCTB. IIpu 3TOM Oonblloe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi dopme: aHATUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a MO3BOJISIET
CYLECTBEHHO PAaCIIMPHUTh KPYTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolMMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLUMMA, OMpEAeNsaTh HMX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMMYECKHX, 3aJladaxX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTrO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONTUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMAaTUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
O0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBuiI, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJEIEH C IOMOIIBIO ammapara aireOpbl |
MaTEMaTHYECKOTO aHajli3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIB30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « AnreOpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Paunonanbubpie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Aapoou. [lpumenenue apoOedt U MPOLEHTOB JIs
peLIECHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIed 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckrue  omepalMy € JCUCTBUTENIBHBIMU  4YHciIaMu.  Moayib
JIEUCTBUTEILHOTO YHMCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXOsAIEH (GOPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTuuHble U HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJHOW MepeMEeHHOW. JlenmeHne MHoroujieHa Ha
MHOIowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COJIEPIKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPAaBHEHH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. MarTpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONpPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpHUKIAgHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENIEN PEAlbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3MyHbIX 00JIacTeld HayKu U peasibHOU
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3amaHus (QyHkuu. B3auMHO o00patHble (QYyHKIUU.
Kommnosumms pyskiuii. I'papuk  yHkiuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee 1 HauMeHblee 3Ha4eHus: QyHKIIMM HAa POMEXKYTKE.

Jluneiinasi, KBaJpaTtuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GpyHKIMS ¢ HATypaldbHBIM U LIeJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudpmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPEAESIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpOIEccCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauyana MmaTeMaTH4ecKOro aHajaimsa

ITocaenoBaTellbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLHUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUYECKON
IIPOTrpecChu. JIMHEVHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealdbHbIX —3aaady
MIPUKIIATHOTO XapaKTepa.



HenpepsiBHble (yHKIMM W HX CBOHCTBAa. TO4ykM paspbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K rpa@uKy (PyHKIHU.

[TpousBogubie  snmemeHTapHbIX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oOIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELICHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HammMenbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1js peneHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKHX 3a7ad M 3aJa4 M3 pa3IMYHbIX 00JacTel HAyKh M pealbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TpauKu.

['padrueckne mMeTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3aady HU3 JPYTUX YYEOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOosblIEro W HAaMMEHBLIErOo  3HAYEHUU
HEIpEePbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajJadyax, JUIsl OIpPENENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBoOOPa3HbIX.

WNurterpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInanIbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOIIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE ILIEHHOCTU TPYIOIIOOUs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH ¥  CIHOCOOHOCTh K  MareéMaTHYeCKOMY  OOpa30BaHHWIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HANPABICHHOCTH;

7) KOJIOTHYeCKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TOHUMAaHUE BIUSHUS
COIMATBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
CpeIlbl, OCO3HAHKE TJIOOATIEHOTO XapaKTepa dKOJOTHIECKUX MPOOIIeM, OPUCHTAIIHS
Ha TPUMEHEHHE MATeMAaTHYeCKMX 3HAHUM JUIsl pemieHus 3ajad B 00JacTu
OKpYXarollel cpefpl, IUIAHUPOBAaHUE TMOCTYNKOB W OIEHKHM HUX BO3MOXHBIX
MOCJIEJICTBUM VISl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOINECTBEHHOM  MpPaKTUKH, IOHUMaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JAESITENbHOCTHU, JTalloB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIMBUJIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTU4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYI0 W HCCIECIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPAaBHEHHSI, KPUTEPHUU MTPOBOANMOIO aHAIIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTH M  NPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAHHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAINIO, PUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh Crmoco0 penieHus ydyeOHOW 3amadu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh Haumbojee MOAXOMAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBaTe/ibCKue 1eCTBHA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoljeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0OBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TAaKKE BbIIBUTaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMUMBIX Ui OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh Ha/1EKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyUYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABISAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (POopMarT BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUSA



Camoopranu3anus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM UH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPElICHHs
MaTeMaTUYECKOW 3aauH;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHITH IPUUHUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATbHOU
paboThl mpu pemeHun Y4eOHBIX 3a7ad, NPUHUMATh IIeJib COBMECTHOM
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapuUBaThCs, OOCYX JaTh TMPOLECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboTwl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xoniy obOywyenus B 10 kuaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIU3a:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, TNPOUEHTHI, HPPALUOHAIBHOE YHCI0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBIYUCIICHUS, TPABWIIA OKPYTIICHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJTHO ONEPUPOBATH MOHSATHUEM: CTENEHb C LEJIbIM I[IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIUCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OINEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajabHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTAHTEHC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIMYHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH ¢ UeNbIMA KO3(h(UIMeHTaMu, KOPHM MHOIOWIEHa, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOZIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIBb30BaTh CBOWCTBA ONPENENIUTENA 2 X 2 JUId BBIYHUCICHUS €ro 3HAYEHUS,
INPUMEHSTh ONPENCIIUTENN Uil PEUIEHUs CHCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JIUHEHWHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIH C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHUN,

BBIMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUH;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapuMHUyUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOILBIO PABHOCHIIBHBIX
IIEPEXO0I0B WA OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUECKHUE (POPMYIIBI TSl TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/1aHusl QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (yHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEICHUS U MHOKECTBO
3HaYeHUN QPYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBaATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
HeabIM TOoKa3zareneM, rpapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTHU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: IMOKa3aTeslbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA ISl PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (QYHKIMA Ui UCCIENOBaHMUS MPOILIECCOB U
3aBUCUMOCTEN MpH pEelIeHUH 3aJlad U3 APYruX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKass U TreoMeTpuyeckas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUYECKasi MPOrPECCUs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHbIX 3aJad IPUKIATHOTO
XapaKkTepa;



cBOOOHO OMEPUPOBATH MOHATUSAMU: TIOCIEAOBATEIBHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NMOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOZIHO OIEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKUUU, TOUYKHU
pa3pbiBa rpaduka pyHKINK, aCHMIOTOTHI rpaduka QpyHKINN;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 1715 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOZIHO OIEpPHpPOBATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCUIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThbl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIN3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOZHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKON (hOpMeE, BBIIOJIHATH apU(PMETUUYECKUE ONEpali C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OMNEPUPOBATh TMOHITUSMU: HpPpaAlMOHAIIbHBIC, MOKAa3aTelbHbIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOxoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, HPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarsb paloOHaJIbHbIE, VppaluOHaJbHbIE, II0OKa3aTeJbHbIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJB30BAHUEM allapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIOZUIIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJICIMPOBAHUS W MCCICAOBAHUSA PEaJIbHBIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

MCIMOJIb30BaTh MPOU3BOAHYIO JJII HAXOXKJACHHUS HAWIIYUIIErOo PELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIBHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeNEHHBIN
UHTETpaJl, HAXOJUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (YHKIMIA W BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHCIE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB M TeM JuiekTpoHHbIE (HUGPOBbIE)
KonTposbHbIe
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHO0X€eCTBO IeHCTBUTEILHEIX YHCE. https://resh.edu.ru/

1 MHorowiensl. PanimonansHble ypaBHEHUS U 4 1 https://www.yaklass.ru/
HepaBeHCTBA. CUCTEMBI IMHEUHBIX http://mathnet.spb.ru/
YpaBHEHUU https://fipi.ru/

https://resh.edu.ru/

) Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 | https://www.yaklass.ru/
LIEJIBIM ITOKa3aTeaeM http://mathnet.spb.ru/

https://fipi.ru/
https://resh.edu.ru/

3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 1 https://www.yaklass.ru/
HppanunonaibHble ypaBHEHUS http://mathnet.spb.ru/

https://fipi.ru/
https://resh.edu.ru/

4 [TokazarenbHas pynkuus. [lokazarenbHble 10 1 https://www.yaklass.ru/
YpaBHEHHUS http://mathnet.spb.ru/

https://fipi.ru/
https://resh.edu.ru/

5 Jlorapudmuaeckas GpyHKIMS. 18 1 https://www.yaklass.ru/
Jlorapudmuueckue ypaBHEHUs http://mathnet.spb.ru/

https://fipi.ru/
https://resh.edu.ru/

6 TpuronomeTpruyeckue BbIpaKEeHUs U 2 ) https://www.yaklass.ru/

YpaBHEHUSA

http://mathnet.spb.ru/
https://fipi.ru/




7 ITocnenoBaTenbHOCTH U IPOIPECCUH

8 HenpepsiBabie hynkiuu. [IponsBoanas

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

10

20

136

10

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/




11 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

HccnenoBanue GyHKIMA ¢ TOMOIIBIO
MPOU3BOIHOMN

[lepBooOpasHas u uHTErpa

KoauuecTBO 4acoB

Bcero

22

12

KonTpoJbHbIe
padoThI

JuiekTpoHHbIE (HU(pPOBbIE)
o0pa3oBaTejibHbIE PeCypPChI

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

I'paduku TPUTOHOMETPHUECKUX (HYHKIIHH.

TpI/IFOHOMeTpI/I‘IeCKI/Ie HCPAaBCHCTBA

14

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

UppanmonanbHelie, mokazaTeabHbIE U
norapuMuIecKrue HepaBeHCTBA

24

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

KommiiekcHble uncia

HarypanbHsle u niensie yucna

Cucremsl palluOHAJIBHBIX, UPPALUOHAIIBHBIX

10

10

12

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/




MOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX
YpaBHEHUU

https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

https://resh.edu.ru/
https://www.yaklass.ru/

3anatn ¢ napaverpamu 16 1 http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
[ToBTOpenue, 0000IEHNE, CUCTEMATH3AIHS https://www.yaklass.ru/
o 16 2
3HAHUU http://mathnet.spb.ru/
https://fipi.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos
Nen/m  Tema ypoka
Bcero KonTposabHbie padoThl

[[MHO>KeCTBO, ONepaliy HaJl MHOYKECTBAaMHU U UX CBOMCTBA 1

2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHre TeoOpEeTUKO-MHOKECTBEHHOIO arapara i pelieHus 3a1a4y 1

4 Pannonanbublie yncna. OObIKHOBEHHBIE U AECATUYHbBIE APOOU, IIPOLIEHTHI, |
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

5 Pannonaneueie yncna. OObIKHOBEHHBIE U IECATUYHBIC APOOH, TIPOIICHTHI, |
OecKOHEUYHBIE IEPUOANUECKHUE JPOOH

6 [Tpumenenue apobeli U MPOICHTOB I PEIICHUS TPUKIATHBIX 3a1a4 1

7 [Ipumenenue nqpobei 1 NPOLEHTOB JUIsl pelIeHNs IPUKIAIHBIX 3a7a4 1

8 HelicTBuTenpHble yncia. PaninoHanbHble U UppallMOHANIBHBIE YHCIIa 1

9 ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU YHNCIAMU 1

10 Moaynb AENCTBUTENBHOIO YMCIIA U €r0 CBOMCTBA 1

1 [IpubnuxEHHBIE BRIYUCIICHNUS, TIPAaBUIIA OKPYTJICHMS, IPUKUIKA U OLIEHKa |
pe3yJibTaTa BEIYMCIECHUM

12 OcCHOBHBIE METOIBI PEIIEHUS IENbIX U APOOHO-PAIIMOHATILHBIX YPaBHEHHH |
Y HEPAaBEHCTB

13 OcCHOBHBIE METOJIBI PEIIEHUS IENbIX U APOOHO-PAIMOHATBFHBIX YpaBHEHUI |
Y HEPAaBEHCTB

14 OcHOBHBIE METOIbI PEIIEHUS LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHHM 1
Y HEpaBEHCTB

15 MHorouieHsl OT OJHON NEPEMEHHOM. [leleHre MHOTro4YIeHa Ha |
MHOT'OYJIEH C OCTaTKoM. Teopema besy




16 MHuorowiensl ¢ 1ienbiMu kodddurnmentamu. Teopema Bueta 1

17 Pewienne cucreM IMHENHBIX YPAaBHEHUN 1

18 Pemienue cucrtem JIMHEHHBIX YpaBHEHUM 1

19 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHU. OnpeaenTeab MaTpUIlbl 2X2, 1
€ro TeOMETPUYECKUI CMBICI U CBOICTBA; BHIYMCIIEHUE €r0 3HAUCHUS

20 Ornpeaenurens MaTpUIbl 2X2, €ro TeOMETPUUYECKUNA CMBICI U CBOMCTBA; |
BBIUMCJIEHUE €r0 3HAYCHUS

21 [IpumeHeHue onpenenuTens Ajs PeIIeHUs] CUCTEMbI TUHEWHBIX YPAaBHEHUN 1

22 Pemenue npuknaaHpixX 3a7a4 ¢ MOMOILBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUM 1

23 Pemienne npukiiagHbIX 3a/1a4 ¢ HOMOUIBIO CUCTEMbI JTMHEHHBIX YPaBHEHUI 1

24 KonTtponbnast padora: "PannonanbHble ypaBHEHHS U HEPAaBEHCTBA. |
CucreMbl TUHENHBIX YpaBHEHUN"

’5 OyuK1us, crocoosl 3ananus GyHknun. B3anMHo oOpaTHbIe GyHKINH. 1
Komrmozumus ¢pyHKIui

26 I'padux GpyHKIMU. DneMeHTapHble TpeoOpa3oBaHus rpadukoB GyHKINUN 1

7 O6unacTp onpeaeneHuss 1 MHOXXeCTBO 3HaueHn pynkunu. Hynu gynkuum. |
[IpomexyTKkH 3HaK OCTOSTHCTBA

73 Yérusle u HeuéTHbIe QyHKUUU. [lepuonnyeckue pynkuuu. [IpomexyTku |
MOHOTOHHOCTH ()YHKIIUH

79 MaxkcumyMbl 1 MUHUMYMBI QyHKIMH. HanOomnbiiee 1 HauMeHblIee |
3HaYeHHue (PYHKLUU Ha IPOMEKYTKE

30 Jluneitnasi, kBagpaTHuHas U ApoOHO-TIMHENHAs PYHKIIMH 1

31 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE IPaUKOB ATUX (PYHKITHIA 1

32 DeMEeHTapHOEe UCCIeI0OBaHUE U MTOCTPOSHHE IPpaUKOB 3TUX (PyHKUIUN 1

33 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1

34 Crenenb ¢ nensiM nokasareneMm. bunom Herotona 1

35 CrenenHas (GyHKIHS C HaTypaJlbHBIM M LIEJIbIM NToKa3aTeneM. EE coiicTBa 1




u rpaduk

36 Kontponpnas padora: "Crenennas ¢pynkuus. E€ cBoiictBa u rpaduk” 1

37 Apudmerndeckuii KOpeHb HATYpaIbHOW CTETICHH B €T0 CBOMCTBA 1

38 Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHH M €T0 CBOMCTBA 1

39 [Ipeo6pa3oBaHMsl YUUCIIOBBIX BBIPAXKEHH, COEPIKALUX CTEIIEHU U KOPHU 1

40 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COEPIKAIIUX CTCIICHH U KOPHH 1

41 [Ipeobpa3oBaHust YUCIIOBBIX BBIPAXKEHUM, COIEPIKALIUX CTENIEHU U KOPHU 1

42 HppanmonansHele ypaBHeHUs. OCHOBHBIE METO/BI PELICHUS |
VPPALMOHATIBHBIX YPABHEHUN

43 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS 1
UPpaLMOHATILHBIX YPABHEHUM

44 HppaumonansHele ypaBHeHUs1. OCHOBHBIE METO/BI PELICHUS 1
UPpaLMOHATIbHBIX YPABHEHUM

45 PaBHOCHIIBHBIE ITEPEXO/IbI B PELIEHUU UPPALUOHAIBHBIX YPAaBHEHUI 1

46 PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN UPPALMOHATIBHBIX YPABHEHUI 1

47 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUN UPPALIMOHAIBHBIX YPaBHEHUN 1

48 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUN UPPALUOHAIBHBIX YPAaBHEHUI 1

49 CgoiicTBa u rpaduk KOpHS N-0i cTeneHn Kak (yHKIUN OOpaTHOM CTENEeHH |
C HaTypaJIbHBIM [T0KA3aTEIEM

50 CaoiicTBa U rpaguK KOpHSI -0l CTENEeHH Kak GyHKIIUH 00OpaTHOM cTeneHn |
C HaTypaJIbHBIM [T0KA3aTEIEM

51 KonTtponbnas pabota: "CBoiicTBa u rpaduK KOpHS -0 CTETICHHU. 1
HppauroHanbHblE ypaBHEHHS"

52 CreneHsb ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U €€ CBOWCTBA 1

53 CreneHs ¢ palliOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBONWCTBA 1

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U TpaduK 1




56 Hcnonb3oBanue rpaduka GyHKIIUU A1 PEIICHUS] YPaBHECHUI 1

57 Hcnonp3oBanue rpaduka QyHKIMM U1 PELICHUsT YPaBHEHUH 1

58 [Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METO/bI PEIIEHUS T0KA3aTEIIbHBIX |
ypaBHEHUI

59 [Toka3zarenbHble ypaBHEeHHs. OCHOBHBIE METO/bI PEIIEHUS T0KA3aTEIIbHBIX |
ypaBHEHU M

60 [Toxa3zatenbHble ypaBHEeHUSI. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIbHBIX |
ypaBHEHHIA

61 Konrponbnas pabora: "[lokazarensHas ¢pyHkuus. IlokasarenbHble |
ypaBHeHuUA"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudwm gucia. CBoiicTBa orapugma 1

64 Jlorapudwm yucna. CoiicTBa norapudpma 1

65 JlecaTHYHBIE U HATYypaAJIbHBIC JTOTapH(PMBI 1

66 JlecaTuuHbIE U HaTypaJibHbIE JTOTapH(PMbI 1

67 [TpeobpazoBanue BeIpaKEHUN, COACPKAIINX JTOTAPUDMBI 1

68 [TpeoOpa3oBaHue BbIpAXKEHUH, COAEPIKAIIMX JIOTapU(MBI 1

69 [TpeobpazoBanue BeIpaKEHUN, COAEPKAIINX JTOTAPUDMBI 1

70 Jlorapudmuueckas GpyHKIuUs, €€ CBONCTBA U Tpaduk 1

71 Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpauK 1

72 Hcnonb3oBanue rpaduka GyHKINN AT pelIeHUs] ypaBHEHUH 1

73 Hcnonp3oBanue rpaduka GQyHKIMM 11 pELIeHUs] YpaBHEHUH 1

74 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/bI PELICHUS 1
Jorapu(pMUUECKUX ypaBHEHHM

75 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METOBI PEIICHUS |
JOrapupMHUUECKUX ypaBHEHUH

76 Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE METO/IbI PELICHUS 1




Jorapu(pMUUECKUX YpaBHEHHIA

77 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUH JIOTapU(PMUUECKUX YPaBHECHUN 1
78 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH JIOTApU(PMUICCKUX YPaBHCHUM 1
79 KoHntponbnas padora: "Jlorapubmuueckas ¢pynknus. Jlorapudpmuaeckue |
ypaBHEHUS"
80 CuHyC, KOCUHYC, TAHI'€HC ¥ KOTAHT€HC YMCIIOBOTO apryMEHTa 1
81 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI€HC YHCIIOBOIO apryMEHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YUCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apryMEHTa 1
24 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEJIETIEHUE TPUTOHOMETPUUECKUX |
(GYHKIMH YUCIOBOTO apryMEeHTa
85 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEAEICHUE TPUTOHOMETPUYECKUX |
(GYHKIUH 9UCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
91 [Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
93 [Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
94 PeieHne TpUroHOMETPUYECKUX YPaBHEHUN 1
95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
96 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
97 PeuieHne TpUroHOMETPUYECKUX YPaBHEHUN 1
98 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN 1




99 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

101 KoHnTtposnbHas padota: "TpuUroHoMeTprHIeCKUe BbIPAKEHUS U |
TPUTOHOMETPUYECKHUE ypaBHEHUA"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs TOCIe0BaTeNIbHOCTEH. MeToa 1
MaTeMaTHYECKON MHIYKIUU

103 MOHOTOHHBIE U OIpaHUYEHHBIE NT0Cie0BaTeabHOCTU. McTOpus ananu3a |
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus 1

105 I'eomerpuueckas mporpeccust 1

106 beckoHeuHo yObIBaroI1asi reOMETpUUECKast IPOrpeccus 1

107 Cymma O6eckOHEYHO yOBIBAIOIICH reOMETPHUECKON POTPECCHH 1

108 JInHenHBIN U 3KCIOHEHIMAIBHBINA pocT. Yncio e. opmyia CIOKHBIX |
IIPOLIEHTOB

109 JInHEeNHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Dopmyiia CIOXKHBIX |
IIPOLIEHTOB

110 Hcnonbp3oBanue mporpeccuu Ajs peleHus peanbHbIX 3a/1a4 MPUKIaIHOTO |
Xapakrepa

111 Kontponbnas padota: "[locienoBarensHOCTH U Tporpeccun’” 1

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMITOTHI I'pauKOB QyHKIUH 1

114 CBoiicTBa (hyHKIIMI HEMPEPHIBHBIX HA OTpe3Ke 1

115 CaotlicTBa (yHKIMIT HETIPEPHIBHBIX HAa OTPE3KE 1

116 Meroza UHTEPBAJIOB Ul PELIEHUS HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

118 Meroza UHTEPBAJIOB Ul PELICHUSI HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUH JIJIsl pelIeHUs 3a/1a4 1




120 [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKIIMH JIJIs PEIICHUs 3a1a4 1
121 [lepBas u BTOpast npou3BOIHbIC (PYHKIIUU 1
122 Onpenenenre, reOMETPUUECKUM CMBICIT MPOU3BOIHOMN 1
123 Onpenenenne, PU3NIECKUN CMBICT IPOU3BOTHON 1
124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1
125 VYpaBHeHUe KacaTelIbHOU K rpaduKy yHKIIMH 1
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1
127 [TpousBoHBIE JIeMEHTAPHBIX (PYHKUINH 1
128 [IpousBosHas CyMMbI, IPOU3BEACHMS], YACTHOTO M KOMIIO3ULIUU (YHKIUI 1
129 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA 1
130 [IpousBosHas CyMMbI, IPOU3BEACHMS], YACTHOTO M KOMIIO3ULIUU (YHKIUI 1
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, 06001IeHNE, cCHCTeMaTH3alus 3HaHui: ""Y paBHeHUs " 1
133 [ToBTOpenue, 06061IeHNe, cucTeMaTH3anus 3HaHui: "OyHkun" 1
134 Wrorosas koHTposibHasA paboTa 1 1
135 HToroBas KOHTpoJIbHAsA paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, cCUCTEMAaTH3aIUs 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KJIACC

KoauuecTBO 9acoB

Ne ni/m Tema ypoka KounTpoabubie
Bcero
padoThI

| IIpuMeHeHre NpOM3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1
9KCTPEMYMBI

) [TpumMeHeHne TpON3BOTHON K UCCIIETOBAHUIO (DYHKIIMIA HA MOHOTOHHOCTD H |
KCTPEMYMBI

3 IIpuMeHeHne TPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTh U |
AKCTPEMYMBI

4 IIpuMeHeHre TPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTh U |
IKCTPEMYMBI

5 [TpumMeHeHne TpOM3BOTHON K UCCIETOBAaHHIO (DYHKIHIA HA MOHOTOHHOCTD H |
AKCTPEMYMBI

6 ITpuMeHeHne TPOM3BOIHON K UCCIIEI0OBaHUIO (DYHKIIMI HAa MOHOTOHHOCTB U |
IKCTPEMYMBI

7 Haxoxxaenre HanOobIero 1 HAMMEHBIIETo 3HaYeHUsI HeTIpephIBHOM (yHKIIMM Ha |
OTpE3Ke

g Haxoxaenne HaubobIIero 1 HaMMEHbILIEro 3HAYeHHsI HETIPEPbIBHOM (PYHKIIMU Ha |
OTpe3Ke

9 Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO 3HaYeHUsI HENPEPhIBHON (QYHKIIMU HA |
OTpE3Ke

10 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUS HETIPEPHIBHONW (DYHKITUN Ha |
OTpE3Ke

1 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUS HETIPEPHIBHOU (PYHKITUN Ha 1
OTpe3Ke

12 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUsI HEMPEPbIBHON (QYHKIIMHU Ha 1




OTpe3Ke

[IpuMeHeHne POU3BOHOM JIsl HAXOKACHUS HAUITY4lIEro PEIICHUs] B IIPUKIIAJIHBIX

13 1
3ajavax
14 [IpumeHneHne Mpor3BOIHON [yl HAXOXKACHHSI HAMITYUILEro PEEHUS B IPUKIIATHBIX |
3aa4ax
15 IIpuMeHeHre TPOU3BOIHON AJIs OIIPEENICHHUs] CKOPOCTH U YCKOPEHHUs IpolLecca, |
3aIaHHOTO (POPMYJION WK TpadhUKOM
16 [IpumeHneHue MporU3BOIHON JUIsl OIIPEEIICHNS CKOPOCTH M YCKOPEHUs Ipolecca, 1
3ailaHHOrO (PpopMysoi uiu rpadgpuxom
17 Kommosutust ¢pyHKIMi 1
18 Kommnoszunus ¢yHkimit 1
19 Kommnozumust pyHKIni 1
20 I'eomeTpuueckue o0pas3pl ypaBHEHUN HA KOOPAUHATHOM MJIOCKOCTH 1
21 I'eomeTprueckue o0pas3pl ypaBHEHUH HA KOOPAUHATHOM MJIOCKOCTU 1
22 KonrtponbHas pabdora: "HccnenoBanue GyHKIHHA ¢ TOMOLIbIO TPOU3BOAHOMN" 1
23 [TepBooOpazHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 ITepBooOpazHble aneMeHTapHbIX QyHKIMHA. [IpaBuna HaxoxeHNs: TepBOOOPA3HBIX 1
25 IlepBoobOpaznble anemeHTapHbIX QyHKIU. [IpaBuia HaxoXaeHNs TEPBOOOPA3HBIX 1
26 HHurerpai. I'eoMeTpudecKuii CMBICIT UHTETpaIa 1
27 Brruucnenue onpenenénnoro uHTerpaia no Gopmyne Herotona-Jleitonuna 1
28 Brruucnenue onpenenéHHoro uurterpaia no gopmyne Hetotona-JleitOnuma 1
29 [TpumeHeHne UHTErpana Al HAXOXKACHUS TUTOLIaiel MIIOCKUX GUryp 1
30 [IpumeneHue nHTerpana s HaxoXkAeHUsI 00bEMOB T€OMETPUUYECKUX TE 1
31 [Tpumeps! pemennit quddepeHaaTbHbIX YypaBHEHUN 1
32 [Ipumeps! pemennii AuddepeHnnaIbHbIX YpaBHEHHH 1
33 MatemaTuueckoe MOJEINPOBAHUE PEAIBHBIX IIPOLECCOB C IOMOIIIBIO 1




muddepeHIaIbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[leppooOpasznast u uaTerpat” 1
35 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA B rpaduKH 1
36 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKu 1
37 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1
38 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
39 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1
40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO |
TPUTOHOMETPHUECKON OKPY>KHOCTH
A1 OT00p KOpHEH TPUTOHOMETPUUYECKIX YPABHEHUH C TOMOIIBIO |
TPUTOHOMETPUUECKON OKPYKHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO |
TPUTOHOMETPUUECKON OKPYKHOCTH
43 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO |
TPUTOHOMETPUUECKON OKPYKHOCTH
44 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1
45 PeleHne TpUroHOMETPUYECKUX HEPABEHCTB 1
46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1
47 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
43 KonTponbnas padora: "['paduku TpUroHOMETPUUECKUX (YHKITHI. |
Tpuronomerpuyeckue HepaBeHCTBA"
49 OcHOBHBIE METOIbI PELIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/BI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 OcHOBHBIE METObI PELIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/BI PELLIEHUS TIOKA3aTEIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METObI PELIEeHUS Jorapu(PMUUECKUX HEPABEHCTB 1




54 OCHOBHBIE METO/IbI pEIIECHUS JTOTapU(HPMHUUESCKIX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUUECKUX HEPABEHCTB 1
56 OcHOBHbIE METOBI PELICHUS JIOrapu(PMUIECKUX HEPABCHCTB 1
57 OCHOBHBIE METO/bI PELICHUS UPPALMOHAIILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/bI PELLIEHUS UPPALIMIOHATIbHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/bI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1
61 I'padmueckue MeToabl pelieHus: UppaIOHATbHBIX YPABHEHHIMA 1
62 I'paduueckue METOIBI PEICHNUS UPPAIMOHATBHBIX YPaBHEHHUN 1
63 I'padmyeckue MeToAbl pelieHus MoKa3aTeNbHbIX ypaBHEHUI 1
64 I'paduueckue METOIBI PELICHNS TOKA3aTeIbHBIX HEPABECHCTB 1
65 I'padmueckue MeToabl penieHus JorapupMUIecKux ypaBHEHUN 1
66 I'paduueckue METOIBI PEICHNS JTOTAPHUPMHUUECKIX HEPABEHCTB 1
67 I'padmueckue MeToabl pemeHus JorapuhMUIecKuX HEPaBeHCTB 1
68 I'padrueckue MeToabl peleHus MoKa3aTeNbHbIX U IOTApU(PMUUECKUX YpaBHEHUN 1
69 I'padrueckue MeTO bl pelIeHNs oKa3aTeIbHbIX U JJOTapu(MUUECKUX YPaBHEHUN 1
70 I'paduueckue MeTo bl pelIeHHs oKa3aTeIbHbIX U JIOTapu(PMUUYECKUX HEPABEHCTB 1
71 I'padrueckue MeToabl pereHus oKa3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB 1
7 KontponsHas padora: "UppanoHaibHble, TOKa3aTelbHbIE U JJorapu(MUIecKue |
HepaBeHCTBa"
7 KommiekcHbie uncna. Anredpanyeckasl 1 TPUTOHOMETpUYeCcKas (POpMBbI 3anucu 1
KOMILJIEKCHOTO YHUCIIa
74 KommekcHble uncna. Anrebpandeckas 1 TpPUTrOHOMETpHUYecKasi OpMBI 3aHCH |
KOMIUIEKCHOTO YHClia
75 Apudmernueckre onepauy ¢ KOMIICKCHBIMHU YU CIaMH 1
76 Apudmernueckue onepanuu ¢ KOMIIEKCHBIMUA YUCITAMHU 1




77 N3o0pakeHne KOMIUIEKCHBIX YHCe Ha KOOPIUHATHOM IMIOCKOCTH 1
78 N300parkeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOM MIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMILUIEKCHOTO Yncia 1
80 ®opmyna Myaspa. KopHu n-oii cTeneHn u3 KOMIUIEKCHOTO Yucia 1
31 [TpuMeHeHne KOMIUICKCHBIX YMCEI JUISl pEIIeHUsT (PU3HMUECKUX U TEOMETPHUSCKUX |
3a1a4
82 Kontponbnas padota: "KomruiekcHbie uyncia' 1
83 Harypanbnblie u niensie yucia 1
84 HarypanbHble u nensle yucna 1
85 [IpumeHeHne NpU3HAKOB IETUMOCTH LIEJIBIX YU CET 1
86 [IpuMeHeHne NPU3HAKOB ACIUMOCTHU LEIbIX YHCEl 1
87 [Ipumenenue npuszHakoB Aenumoct nensix yucen: HOJ u HOK 1
88 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJ u HOK 1
89 [IpumeneHne npru3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJIYJIIO 1
90 [IpumeneHne NpU3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJIYJIIO 1
01 [IpuMeHeHne Npu3HaKOB AEIUMOCTH LETbIX YUCEI: anroput™ EBkinaa st |
peuieHus 3a/1a4y B UENbIX YMCIIax
92 Kontponbnas padota: "Teopus nenbix uncen" 1
93 Cucrema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI- |
CJIEeJICTBHS
94 Cucrema v COBOKYITHOCTh YpaBHEHHI. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI- 1
CJIeJICTBUS
95 OCHOBHBIE METObI PELIEHUSI CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX YpaBHEHUN 1
96 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEH MppalioOHaIbHBIX |
YpaBHEHUH
97 OCHOBHBIE METO/IBI PEIIEHUSI CHCTEM M COBOKYITHOCTEH MTOKA3aTeIbHBIX YPaBHEHUM 1




98 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEM MOKA3aTEIbHbIX YPABHEHUN 1

99 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX |
ypaBHEHUU

100 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH JTIorapu(phMUIECKUX |
YpaBHEHUU

101 [IpuMeHeHNnEe CUCTEM K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a]1a4 U3 Pa3JIu4HbIX 1
obyacTeil HayKH U pealbHOM KU3HU, UHTEPIpeTalys NOJTYyYEHHBIX pe3yIbTaToB

102 [IpumeHeHne cuCTeM K pelIeHHIO MaTEMAaTHYECKUX 3a/1ad U 3a/1a4 U3 Pa3JInIHbIX 1
obsacTeil HayKH U pealbHOM KU3HU, HHTEPIpeTalys NOIYYEHHBIX pe3yIbTaToB
[IpumeHeHne HEPaBEHCTB K PEICHUI0O MATEMaTUUYECKHX 3a]a4 U 3a]a4 U3

103 pa3nuyHbIX 001aCTEl HAYKH U PeATbHOM KU3HH, HHTEPIPETALNs TIOTYIEHHBIX 1
pe3yJIbTaToB

104 KonTponbnas pabota: "CrucreMbl paliioHaIbHBIX, UPPALUOHATBHBIX |
MOKa3aTeIbHBIX U Jorapu(pMUUecKux ypaBHEeHHH"

105 PaunonaneHble ypaBHEHHUS C MapaMeTpaMu 1

106 PanmonanbHble HepaBeHCTBa ¢ apaMeTpamu 1

107 PanyoHanbHbIE CUCTEMBI € ITapaMETpaMu 1

108 HppaumoHanbHble ypaBHEHMS, HEPABEHCTBA C MapaMETPaMHU 1

109 HppaumoHaibHble CUCTEMBI C ITapaMeTpaMu 1

110 [Toka3zaTenbHble ypaBHEHUS, HEPABEHCTBA € ITapaMeTpamMu 1

111 ITokasaTenbHbIE CUCTEMBI C TTAPAMETPAMHU 1

112 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu 1

113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpamu 1

114 TpuronomeTpruyueckre ypaBHEHHUs C TapaMeTpamMu 1

115 TpuronomeTpuueckre HEPaBEHCTBA C IIapaAMETPAMHU 1

116 TpuronomeTprueckre CUCTEMBI ¢ TapaMETPAMHU 1

117 [TocTpoenue n uccie0BaHNEe MaTEMaTHUECKUX MOJIENIEH PEATIbHBIX CUTYaLUH C 1




MOMOIIBIO YPaBHEHUI ¢ MapameTpaMu

ITocTpoeHue u nccneaoBaHUE MATEMATUYECKUX MOJIEIIEH PEAJIBHBIX CUTYALUH C

118 . 1
MTOMOIIIBIO CUCTEM YPaBHEHHH C mapaMeTpamMu
119 ITocTpoeHue u nccnenoBaHuE MATEMAaTUYECKUX MOJIEIICH PEAJIBHBIX CUTYALUi C |
MOMOIIIbIO CUCTEM YPAaBHEHHI C mapaMeTpamMu
120 Kontponbnas padota: "3agauu ¢ mapamerpamu’ 1 1
121 [ToBTOpenue, o6o0IIeHNE, CUCTEeMAaTH3AIMS 3HaHU: "Y paBHEHHS" 1
122 IToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIMs 3HaHUI: "Y paBHEeHHS" 1
123 [ToBTrOpenue, o600mIEeHNe, cucTeMaTH3amus 3HaHui: "YpaBHeHus. CucremMsl |
ypaBHEHHH"
124 [ToBTOpeHMEe, 006001EeHNE, cucTeMaTH3anus 3Hanni: "HepaBencTra" 1
125 [ToBTOpeHMEe, 0000MIIEHNE, cCcTeMaTH3anus 3Hanuii: "HepaBeHcTBa" 1
126 [ToBTOpeHMEe, 006001EeHNE, cucTeMaTH3anus 3Hanni: "HepaBencTra" 1
127 [ToBTOpeHue, 0600IeHNe, cucTeMaTu3anus 3Hanuii: "[Ipon3BoaHas u e |
IpuMeHeHue"
128 [ToBTOpenue, 06o0meHNe, cucTemaTu3anus 3Hanuii: "[IponsBoaHas u eé |
npuMeHenue"
129 [ToBTOpenue, 0606meHne, cuctemaTu3anus 3Hanuit: "[IponsBoanas u eé |
npuMeHenue"
OBTOpEHHUE, 000011IeHNEe, cCUCTeMaTh3alus 3HaHui: "MHTerpan u ero npuMeHeHne
130 IT , 0000 , "M " 1
131 [ToBTOpenue, 0600IIeHNE, CUCTEMaTH3alKs 3HaHui: "OyHKIun" 1
132 IToBTrOopenue, 00o0IeHNE, cUCTeMaTH3aIMs 3HaHUi: "OyHKIUN" 1
133 [ToBTOpenue, 0600IIEeHNE, CUCTeMaTH3aks 3HaHui: "OyHKIun" 1
134 HToroBasi KOHTpOJIbHASA paboTa 1 1
135 Hrorosast koHTpobHAs paboTa 1 1
136 [ToBTOpeHMEe, 06001IeHNE, CCTEeMAaTH3allks 3SHAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 13 10







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYECKOTO aHaJIN3a, TEOMETPHSL.
Anre6pa u Hadana mareMatudeckoro ananmnsa, 10 kmacc/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 001IeCTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka: anreOpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anre0Opa u Havasia MaTeMaTuyeckoro ananusa, 11 kiacc/ Komsirun FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIECTBO
«3narensctBO «lIpocBemienre»

COopnuk 3ananuii 15t moArotoBku k EI'D non penakuueit N.B. SAmenko

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
[Toypounsle pa3paboTkH 1o anredpe U HayajiaM MaTeMaTHYEeCKOrO aHaINu3a
http://www.uroki.net/docnach.htm

http://nsc.1september.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
UHTEPHET

https://fipi.ru/

http://mathnet.spb.ru/

https://www.yaklass.ru/

https://resh.edu.ru/
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