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IMNOACHUTEJIBHAS 3AIINCKA

VY4eOHbIl Kypc «Aurebpa W Hayajga MaTeMaTHYECKOIO aHaIu3a» SIBISIETCS OJHUM U3
HamOoJee 3HAaUUMBIX B IIPOrpaMMe CpeHEro o0IIero 06pa3oBaHus, MOCKOJIbKY, C OJJHON CTOPOHBI,
OH 00ecneYrBaeT NHCTPYMEHTAIbHYIO 0a3y JUIsl U3YYEHHs] BCEX €CTECTBEHHO-HAaYYHBIX KYPCOB, a C
JIpyroi CTOpPOHBI, (GOPMHUPYET JTOTUYECKOE U aOCTPAKTHOE MBIIIEHHE OOYYaIOIIMUXCs HAa YPOBHE,
HEOOXOJIMMOM Il OCBOEHHUS MH(OPMATHKH, OOIIECTBO3HAHMS, UCTOPUHU, CIIOBECHOCTH U APYIHX
TUCHUIUIMH. B pamkax AaHHOrO y4eOHOro Kypca OOydaroliuecs OBJIa/IeBalOT YHHBEPCATIbHBIM
SA3BIKOM COBPEMEHHON HAayKH, KOTOpasi (OPMYJIHPYET CBOU JOCTUKEHHUS B MaTeEMaTUYECKOU Gopme.

Y4eOHbIil Kypc anreOpbl M Hayal MaTeMaTUYECKOTO aHallh3a 3aKja/blBaeT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XMMHH, OMOJIOTUHU, TIOHUMAHUS OCHOBHBIX TEHJECHLUN
pa3BUTHUS HKOHOMHMKH M OOIIECTBEHHOW XU3HU, TO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTUSAX, YBEPEHHO HCIIONb30BaTh MUX IS JAJbHEWUIIEro
o0Opa3oBaHusl U B TIOBCEIHEBHOU XKU3HHU. B TO ke Bpems oBiajieHue aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMM KOHCTPYKLMSIMHU ainreOpbl ¥ MaTeMaTUYECKOTO aHaju3a Pa3BUBAET YMEHHWE HaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, TOKA3bIBATh YTBEPXKICHUS C MOMOIIBIO WHAYKIUU U
paccyxaaTb JOeAYKTHUBHO, HCIOJB30BaTh O0OOOIIEHHWE M KOHKpPETHU3alMio, a0CTparupoBaHHE U
aHaAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUUYECKOE MBIIIUICHHUE.

B xome wusydenuss yueOHOro kypca «AnreOpa M Hayala MaTeMaTHYECKOro aHalln3a
oOydaromuecs TMOJXy4aloT HOBBIM OMNBIT pPEHICHUS MNPHUKIAAHBIX 3a7ad, CaMOCTOATEIHHOTO
MOCTPOCHHSI MAaTEMaTHYECKUX MOJIEJel peallbHbIX CHUTyallud, WHTEpHpPETaluu IOJIYyYEHHBIX
peleHui, 3HaKOMATCS C MpUMEpaMu MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpHUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIUMHUCA MAaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

Y4eOHbIii Kypc o0nanaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM IOTEHIIMAIIOM, KOTOPBIN
peann3yercs Kak uepe3 Yy4eOHBIM MaTepualn, CHOCOOCTBYIOIIMM (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUsI, TaK U Yepe3 CenuPpuKy ydeOHON ACSITENbHOCTH, TPEOYIOIel MPOI0IKUTEIbHON
KOHIEHTPALUU BHUMAHUS, CAMOCTOSATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIy4YEHHBIN
pe3yJIbTar.

B ocnoBe meronuku oO0y4deHus anreOpe M HayaJaM MaTEeMaTHYECKOTo aHalu3a JIeKUT
JeSTEIbHOCTHBIA MPUHIUI 00y4YEHUsI.

B crpykrype yuebHOro kypca «Anredpa u Hayajsa MaTEeMaTHMYECKOTO AaHAIM3a» BbIIEICHbI
CIEyIOIINE COJAepkKaTelbHO-MeToAuYeckue JuHuu: «Yucna u BeuUcHeHUs», «DyHKUUH U
rpadukn», «YpaBHEHUS M HepaBeHCTBa», «Hadama maremarmueckoro ananuza», «MHOXecTBa U
noruka». Bce oCHOBHBIE coepKaTeIbHO-METOIMYECKUE JTUHUU M3Y4aroTCs Ha MPOTSHKEHUH JBYX
jer oOydeHHs] Ha YpOBHE CpeAHEro o0miero oOpa3oBaHHUs, €CTECTBEHHO JOMOJHSS APYT Apyra U
MOCTETICHHO HAChIAsiCh HOBBIMM TE€MaMHU U pazfenaMu. JlaHHBIA yueOHBIM Kypc SBISETCS
WHTETPATUBHBIM, TOCKOJBKY OOBEAMHSIET B cebe coaepiKaHue HECKOJIbKUX MaTeMaTHYECKUX
JUCIHUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpPHUS, MaTEeMaTHUYECKUIl aHajgu3, TEOpPHUs MHOXECTB,
MaTemarudeckas jioruka u japyrue. [lo mepe Toro kak oOydaromuecst oBjiazeBaloT Bcé Oolee
HIMPOKMM  MaTEeMaTHYEeCKUM  ammapaToM, y HHUX [OCIeNoBaTelbHO  (GOpMUpYETCS U
COBEPLIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJE]b peajJbHOW CHUTYyalluu, IPUMEHSTh
3HAHMSI, TOJy4YEHHblE TMpPU HU3YYEHUH YydyeOHOro Kypca, [UIsi pelIeHUs CaMOCTOSITENIbHO
chOpMyITHPOBAHHOW MaTEeMaTUYECKOM 33729, a 3aTEM UHTEPIIPETUPOBATH CBOM OTBET.
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CopepxatenbHO-MeTOIMYeCcKass JTUHUS «Yuciaa ¥ BbIYMCIEHUS» 3aBepliaeT (GOpMUPOBAHHE
HABBIKOB HWCITOJIb30BAHUS JCUCTBUTEILHBIX YUCEN, KOTOpOE OBLJIO HAYaTO HA YPOBHE OCHOBHOTO
obuiero oOpa3oBanusi. Ha ypoBHe cpenHero obiiero o06pa3oBaHHs 0c000€ BHHUMAaHHE YIENSETCS
(hOpPMHUPOBAHUIO HABHIKOB PAINMOHAIBHBIX BBIUYMCICHHUH, BKIIOYAONIMX B CEOsl HCIIONH30BAHUE
paznuuHbIX (GOpM 3aMUCH  YHUCJIa, YMEHUE [elaThb NPUKUAKY, BBIMOIHATH MPUOTUKEHHBIC
BBIYHCIICHUS, OICHUBATh YMCJIOBBIC BBIPAKCHHS, paboTaTh ¢ MaTEeMAaTHYECKHMMH KOHCTaHTaMHU.
3HaKoMble O0YYArOIIMMCS MHOXKECTBA HATYyPaJIbHBIX, IENbIX, PAMOHAIBHBIX U JEHCTBUTEIBHBIX
qyceNl JIOMOJHSIOTCS MHOXXECTBOM KOMIUIGKCHBIX YHCEl. B  KakIOoM U3 3THX MHOXECTB
paccMaTpUBaIOTCS CBOWCTBEHHBIE €My crenuduyeckde 3afaud M Olepaluu: JIeJICHUE Haleo,
OTEPUPOBAHUE OCTATKAMHW HA MHOXKECTBE IIEJBIX YHCEN, OCOOBbIe CBOWCTBA pPAIMOHAIBHBIX U
MppalMOHAIBHBIX YHUCeN, apupMETHUECKUE OIlepaluy, a TakKe H3BJICUCHHUE KOPHS HATypallbHOMN
CTETeHN Ha MHOXKECTBE KOMIUIEKCHBIX YncelN. biarogaps mocienoBareIbHOMY pacIMPEHUIO KpyTra
UCIOJIb3yEeMbIX YHCENl U 3HAKOMCTBY C BO3MOXHOCTSMH UX MPUMEHEHUS IS PEIICHUs Pa3TMUHbIX
3amad popMUpyeTcss MPEICTABICHUE O €IMHCTBE MaTEMAaTUKH KaK HAyKW W €€ POJIH B IMMOCTPOSCHUHU
MojIeTiel peaJTbHOTO MHUPA, IUPOKO UCTIONB3YIOTCS 000011IeHne U KOHKPETH3AIHSI.

Jluaust «YpaBHEHHS W HEPABEHCTBA» pEATM3yeTCs Ha TPOTSKECHUU BCETO OOydYeHHsS Ha
ypOBHE cpenHero oomero o0pa3oBaHUs, TOCKOJIBKY B KaxiaoMm paszaene I[Iporpammbr
MPEeIyCMOTPEHO pEIlIEHUE COOTBETCTBYIOIMX 3amad. B pe3ynbrare oOywaromiuecs OBIIa/ICBAalOT
Pa3IUYHBIMH ~ METOJAMH  PEIICHUS  PAMOHAIBHBIX, HPPAIMOHAIBHBIX, ITOKa3aTEIbHBIX,
Jorapu(PMUYECKUX U TPUTOHOMETPHUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKXKe 3ajad,
collepkamux MmapaMeTpbl. llomydeHHbIE YMEHHS IIMPOKO HCIOJB3YIOTCS TPU HUCCIICIOBAHUU
GyHKIIUH ¢ TOMOIIBIO MPOU3BOHOM, MPU PEUICHUHN MPUKIAJHBIX 33/la4d W 3a7a4 Ha HAXOXKICHHE
HauOOJBIINX W HAWNMCHBINIWUX 3HaYeHWN (yHknmu. J[aHHas copepaTellbHAs JIMHUS BKIIOYACT B
cebst Takke (QOPMUPOBAHME YMEHHM BBIOIHATH pacy€Thl 1O (GopMyrnaMm, TpeoOpa3oBaHUs
PaIMOHAIILHBIX, MPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHHHM, a TAaKKE BBIPAKCHHIH,
collepKamux creneHu u jorapudmel. bmaromaps wu3yueHuto anreOpanueckoro Marepuana
MPOUCXOJUT  JalbHEUIICe  pa3BUTHE  ANTOPUTMHYECKOTO W aOCTPAKTHOTO  MBIIUICHUS
oOy4aromuxcsi, (OPMUPYIOTCSI HaBBIKH JEAYKTHBHBIX PACCYXIEHUU, pabOThl C CHUMBOJIBHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJIC PABCHCTB M HEPABCHCTB.
Anrebpa mpesiaraet 3¢hGEeKTHBHbIE MHCTPYMEHTHI IS PEHICHUS MPAKTUYECKUX M €CTECTBEHHO-
HAyYHBIX 33J1a4, HArJSITHO JICMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxatenbHo-MeToMdeckass JnHuA «DyHKIMM U rpaduku» TECHO TMepervieTaeTcs ¢
JIPYTHMH JIMHUSMH Y4E€OHOTO Kypca, MTOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aéT MOCIICIOBATEIIBHOCTh
U3y4YeHHs ~Marepuana. V3ydeHwe  CTENmeHHOW, TMOKa3aTenbHOW, Jjorapudmuueckoir u
TPUTOHOMETPUICCKUX (PYHKIIMH, UX CBOWCTB U Tpa(UKOB, UCIIOJIB30BAaHUEC (PYHKITHH JIJIS pPEIICHUS
3a/1a4 U3 JPYTUX Y4eOHBIX MPEJAMETOB U PEaTbHOW JKU3HH TECHO CBS3aHO KaK ¢ MATEMATUYECKUM
aHAJIM30M, TaK U C PEIICHUEM YpaBHEHHUH W HepaBeHCTB. [Ipu 3TOM 00JIbIIIOE BHUMAHUE YCISICTCS
(bOopMUPOBaHUIO YMEHHUS BBIpaXKaTh (POPMYyJIaMU 3aBUCHUMOCTH MEXKY PA3TMYHBIMH BEITUYHMHAMH,
HCCIIeIOBATh TOJydYeHHbIC (DYHKIMH, CTPOUTh WX Tpaduku. MaTepuan 3TOi coaepKaTeIbHON
JUHUY HAIEJICH Ha Pa3BUTHE YMEHHUA M HABBIKOB, MO3BOJIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXIY
BEeJIMYMHAMH B Pa3jU4HON (opMe: aHAIMTHUCCKOW, rpadudeckoil W cioBecHOW. Ero m3yuenue
CIOCOOCTBYET Ppa3BUTHIO AITOPUTMHUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K 0000IIeHHuI0 U
KOHKPETHU3AIIUN, UCTIOJIb30BAHHUIO aHAJIOTHH.



ConepxarenbHast nuHus «Havana maremMaTndeckoro aHany3a» IO3BOJIET CYIIECTBEHHO
pPacCIIUpPUTh KPYT KaK MaTeMAaTUYECKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYIHBIX 00YyJaromuMCs, TaK
KaKk y HUX HOSBJSETCS BO3MOXKHOCTh CTPOHTH TpadUKU CIOXKHBIX (DYHKIHHA, OMpPEAesITh HX
HanOONbIINEe M HAUMEHBIINE 3HAYCHHSI, BBIYUCIATH IUIomand Guryp m oObEMBI Tel, HAXOAWTH
CKOPOCTH W YCKOpEHHS TIpoueccoB. JlaHHas colep)KaTenbHas JHUHUS OTKPHIBAET HOBEIC
BO3MOKHOCTH TOCTPOCHHUS MAaTEMaTHYECKHX MOJETCH pealbHBbIX CUTYyallui, MO3BOJISET HAXOAWTH
HaWjIydllee pelIeHHe B MPHUKIAAHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHYECKHX, 3agadax.
3HaKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOI'0 aHaliu3a CHOCOOCTBYET pa3BUTHIO a0CTPaKTHOIO,
(GOpMaIbHO-IOTHYECKOTO W KPEaTHBHOTO MBIIIICHUS, (OPMHPOBAHUIO YMEHHH paclo3HaBaTh
MPOSIBJICHUS 3aKOHOB MAaTeMaTWKH B HayKe, TEXHUKE M HMCKyccTBe. OOywarommecs y3HAIOT O
BBIJAIOIIUXCS PE3y/IbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKH KaK HAayKd, M 00 HX
aBTOpax.

ConepxarenbHO-MeTOANYECKas JTHHUS «MHOXeCTBa M JIOTHKa» BKJIIOYACT B ce0sl 3JI€MEHTHI
TEOPUH MHOXKECTB M MAaTEMaTUYECKOH JIOTUKU. TeOpeTHKO-MHOKECTBEHHBIC TPEACTABICHHS
NPOHM3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKU M MpeiaraloT Hanboliee YHUBEPCAIbHBIN S3bIK,
OOBEIUHSIONIMA BCE pa3felbl MaTeMaTUKA H e MPWIOKEHWH, OHM CBS3BIBAIOT pa3HbIC
MaTeMaTH4YeCKHe JAUCHHUIUIMHBI W WX NPWIOKEHUS B enuHoe mnenoe. lloaTomMy BaKHO JaTh
BO3MOXXHOCTH ~OOydaromemycss IOHHMaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK  COBPEMEHHOMN
MaTeMaTUKH W HCIIOJIb30BaTh €T0 JUIS BBIPAXCHHUS CBOMX MBICIEH. J[pyruM Ba)KHBIM HPU3HAKOM
MaTeMaTHKH KaK HayKH CIeAyeT NpU3HATh CBOWCTBEHHYIO €l CTpOrocth OOOCHOBaHUU U
CIIEZIOBaHUE OMPEICIEHHBIM MpPaBHJIaM IMOCTPOCHUS JO0KA3aTeIhCTB. 3HAKOMCTBO C DJIEMEHTAMU
MaTeMaTHYeCKOH JIOTHKH CIIOCOOCTBYET pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OOydJaromuxcs,
MO3BOJISIET UM CTPOHTH CBOHM PACCYKIEHHUS HA OCHOBE JIOTMYECKUX MpPaBHJ, (HOpPMUPYET HABBIKA
KPUTUYECKOTO MBIIICHHS.

B yueOHOM Kypce «Anrebpa m Hadansa MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBEHI
MaTeMaTUYEeCKOro MOEIMPOBAHUS, KOTOPBIE MMPU3BAHbI CIIOCOOCTBOBATH (POPMHUPOBAHHUIO HABBIKOB
MOCTPOEHUSI MOJEJIEH peaNbHBIX CHUTYAIMi, WCCIECOBAHUS ITHX MOJENICH C MOMOIIBIO ammapara
ayreOpbl ¥ MaTeMAaTUYECKOr0 aHallu3a, MHTEPIPETAllUU MOTYYeHHBIX pe3ynbTaToB. Takue 3amaHus
BIUICTEHBI B KQK/IBIA U3 Pa3JIesIOB MPOTPAMMBI, IIOCKOJIbKY BECh MaTeprall y4eOHOTO Kypca IIHPOKO
UCTIOJB3YETCs Ui PelIeHUs] MPUKIaAHbIX 3a1ad. [lpu pemeHun peanbHbIX MPAaKTUYECKUX 3a]au
oOyyarommecss  pa3BUBAIOT  HAOMIOAATEIHHOCTh, YMEHHE  HaxOIWTh  3aKOHOMEpPHOCTH,
a0CTparupoBaThCs, HCIOJIb30BaTh aHAJOTHIO, 0000IaTh W KOHKPETU3MPOBATH TMPOOJIEMY.
JleaTebHOCTh TO0 (OPMHUPOBAHHWIO HABBIKOB PEHICHHWS TNPUKIAIHBIX 337ad OpPraHU3yeTcs B
IpoIecce N3YUEHUs BCEX TeM Y4eOHOro Kypca «Anredpa n Hauaiaa MaTeMaTUYECKOTo aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYHEGHOM IIJIAHE

Ha wusyuenue ydyeObHOro Kypca «Anrebpa W Hayajga MaTEMaTUYECKOTO aHAJIN3a» OTBOJIUTCS
272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heznenio), B 11 kimacce — 136 vacoB (4 yaca B HEIEIIO)

COIAEPKAHUE OBYYEHUA

10 KIIACC



Yucuaa v BBIYUCTICHUSA

Panuonanbubie yucna. OOBIKHOBEHHbIE U JECSATHUHBIE ApPOOU, MPOLEHTHI, OECKOHEYHbIE
nepuoguueckue podu. Ilpumenenue apoOell U MPOUEHTOB JUIsl PEHICHMs MPUKIAJAHBIX 3a/1ad W3
pa3JMYHBIX OTPACJIEH 3HAHUN U PEATTbHOW )KU3HU.

JleiictBuTenbHple yMcia. PamnuoHanpHble M UppalMOHAIbHbIE 4YHcla. ApupMeTuyeckue
Omnepalyy C JACUCTBUTEIbHBIMU 4YHUCIaMU. MoOAynb IEHCTBUTEIIBHOTO YHCJIa U €ro CBOMCTBA.
[TpnOnmKEHHBIE BEIYUCIEHUS, TIPABUIIa OKPYIJIEHUS, IPUKUKA U OLIEHKA pe3yIbTaTa BHIYUCICHUN.

Crenenb ¢ 1enbiM noka3ateneMm. bunom HeroTona. Mcnonbs3oBanue moaxonsimiei (hopmbl
3aIMCH ACUCTBUTEIBHBIX YACEI ISl PEIICHHS IPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS JaHHBIX.

ApudmeTnieckuil KOpeHb HaTypaJIbHOM CTETIEHU U €ro CBOMCTBA.

CreneHp C palMOHANIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MIOKa3aTeNeM.

Jlorapudm uncna. CoiicTBa Jiorapupma. JlecITHUHbIE U HATYPAJIbHBIE JTOTapU(PMBI.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCUHYC WU
aApPKTAaHT€HC YMCIOBOTO apTryMEHTA.

YpaBHeHUs] M HEPAaBEHCTBA

ToxnectBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHHS U YpaBHEHUA-CIIeACTBUA. HepaBeHCTBO, penieHue HEpaBEeHCTBA.

OCHOBHBIE METObl PEIICHUsI LENBIX U APOOHO-pallMOHAIBHBIX YPABHEHUNH M HEPaBEHCTB.
MHorouieHsl OT OHON MEPEMEHHOM. [leleHne MHOroWwieHa Ha MHOTOWIEH C OCTaTKoM. Teopema
be3y. MHorouieHs! ¢ riensiMu ko3 dunrentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTENIEHU U KOPHHU.

WppannonanbHble ypaBHEHNA. OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX YPABHEHMI.

ITokazarenpHble ypaBHEHUSA. OCHOBHBIE METObI PELICHUS [TOKA3aTEIbHbBIX YPaBHCHUM.

[IpeoGpazoBaHme BeIpax)eHH, COAEPKAIIMUX JIOTaApU(MBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHbBIE METO/IbI PEIICHUSI TOTapU(PMUYECKUX YPABHEHUH.

OcHoBHBIE  TpUTOHOMeTpuuyeckue ¢opmynsl. [IpeoOpazoBaHue TPUTOHOMETPHUUECKUX
BbIpa)XKCHUH. Penenne TpuroHOMEeTpuYECKUX YPaBHEHUM.

Pemenne cucreM nMHEWHBIX ypaBHEHUM. Marpuima CUCTEMBI JIMHEWHBIX YpPaBHEHUU.
Onpenenurenb MaTPUIIbl 2X2, €ro FeOMETPUYECKHI CMBICI U CBOWCTBA, BEIYUCIIEHUE €TI0 3HAYCHHS,
IIPUMEHEHUE OIPEACIIUTEINS ISl PELICHUs] CUCTEMBI JIMHEHHBIX YpaBHEHUH. Pelenue npuxinaaasix
3a7a4 C MOMOIIBIO CHUCTEMBI JIMHEHMHBIX ypaBHeHUU. lccnemoBaHue NOCTPOCHHOM MOJEIH C
IIOMOILIBIO MAaTPULL U OIIPEAEIUTEICH.

[TocTpoeHne maTeMaTHYECKUX MOJENEH peaJbHOM CUTyallud C IOMOIIbIO YPaBHCHHU M
HEpaBeHCTB. lIpuMeHeHre ypaBHEHNN U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JIacTel HAyKU U pealbHON KU3HU.

DyHKIUH U rpaguKn

OyHKIMsA, cnocoObl 3amaHus (pyHkuuu. BsaumHo o6patsHeie Qynkimu. Komnosunus
¢byukumii. I'paduk pyHkmuu. SneMeHTapHble npeodpa3oBaHus rpaduKoB PyHKINH.

Ob6nacTte ompejeneHus U MHOXecTBO 3HaueHuM ¢yHkuuu. Hymu dyaxuuu. IlpomexyTku
3HaKonocTostHcTBAa. UETtHpie u HeuéTHble (yHKiuu. llepmomuueckue ¢ynkumu. [IpomexyTku
MOHOTOHHOCTU (QYHKIUMU. MakcUMyMbl WU MUHUMYMbl (pyHkuuu. Haumbosbiiee u HauMeHblee
3Ha4eHUs (QYHKIMH HA IPOMEKYTKE.



JluneiiHasi, KBaJpaTU4HasE W JIPOOHO-TMHENWHAss (YHKIUHU. DJIEMEHTapHOE HCCIIeJOBaHUE U
MOCTPOCHHE UX TPA(UKOB.

CrenenHass (QyHKUMS C HaTypalbHbIM M IIeJIbIM TMoka3aTeneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa M rpa@uK KOpHA N-OM cTeneHW Kak (YHKUMH OOpaTHOW CTENEHH C HATypaJbHBIM
MIOKa3aTeNeM.

[lokazarenpHass U jorapupmuyeckas (yHKUHMHU, MX CBOMCTBAa M rpaduku. Mcnoas3oBaHue
rpadukoB QYHKIUI 1715 pelIeHus] ypaBHEHU.

Tpuronomerpuueckasi OKpy>KHOCTb, ONIPEIEIICHHE TPUTOHOMETPUUYECKUX (QYHKIUN YUCIOBOTO
apryMeHTa.

@DyHKIMOHAJIbHBIE 3aBUCUMOCTH B PEAJBHBIX IMpOIEccaxX M SIBICHUSAX. ['papuku peanbHBIX
3aBUCUMOCTEN.

Hauvana maTemaTH4eckoro aHajamsa

[TocnenoBaTeIbHOCTH, CIOCOOBI 3aJlaHusl TOCIeAOBaTeNbHOCTEH. MeToll MaTeMaTHuecKou
WHIYKIAA. MOHOTOHHBIE W OIPAaHMYCHHBIC II0CIEAOBATEIBHOCTH. VICTOpHsS BO3HMKHOBEHMS
MaTEeMaTUYECKOT0 aHalIM3a KaK aHain3a OECKOHEYHO MaJIbIX.

Apudmerndeckas u reomeTpuyeckas nporpeccuu. beckoneuno yObIBarolasi reoMeTpudecKkas
nporpeccusa. CymMMa OECKOHEUHO YOBIBAIOIIEH TeoMeTpudeckoil mnporpeccun. JIMHEHHBIA U
AKCIIOHEHIMANbHBIM pocT. Yucno e. @opmyna cloXKHBIX IpOLEHTOB. Vcnonb3oBanue nporpeccuun
JUISI pELLICHUs] peajIbHBIX 3a7a4 MPUKIAJTHOTO XapakTepa.

HenpepriBubie GyHKIIMK U UX cBOWCTBA. TOYKHM pa3pbiBa. ACUMOTOTHI IpaduKOB (PYHKIIHIA.
CpoiicTBa (yHKUMH HENpephIBHBIX HA OTpe3ke. MeToa MHTEpBaJIOB Ji PEIICHUS HEPABEHCTB.
[IpumeHeHre CBOWMCTB HETIPEPHIBHBIX (DYHKIIMIA TSI pelIeH s 3a1a4.

[lepBast u BTOpas mpousBoaHble PyHKIMU. OnpeneneHrue, reOMETPUICCKUNA U (HU3UIECKUMA
CMBICIT IPOU3BOTHON. YpaBHEHHUE KacaTeIbHOU K rpaguKy (pyHKIUH.

[IpousBonHbie 3nemeHTapHbIX (QyHKkuMid. [IpousBomHas cymMMbl, TPOU3BEACHMS, YACTHOIO U
KOMITO3UIIUU (DYHKIIUH.

MHoxkecTBa M JIOTHKA

MHoOXecTBO, omnepanuy HajJ MHOXECTBAMM U HX CBoMcTBa. Jlmarpammbel Jiinepa—BenHa.
[IpuMeHeHNEe TEOPETUKO-MHOKECTBEHHOIO ammapara i ONHMCAaHUs peajbHbIX IPOLECCOB U
SBJICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOTO OOBEKTa, CIIEJCTBUE, J10Ka3aTelIbCTBO,
PaBHOCHWJIBHBIE YPaBHEHHUSI.

11 KJIACC

Yuciaa v BbIYMCICHUS

Harypanbnele u unenbie uucna. [IpuMeHeHHEe NpPU3HAKOB JEIMMOCTH LEJIBIX YHUCEN,
HamOonpmmii o0muit aenurtens (manee — HOJ[) u naumensinee obmee kpatHoe (mamee — HOK),
OCTAaTKOB II0 MOJYJIO, anroputMa EBknnaa s pemenus 3a1ad B LeJbIX YUcaax.

KommiekcHbie  umcna. AnreOpandeckass ¢ TPUTOHOMETpHYecKas (OpMBbI  3ammcu
KOMIUIEKCHOTO 4YHclia. ApupMeThyecKkrue omnepanuu ¢ KOMIUIEKCHBIMH uuciamu. M3o0paxkeHue
KOMIUIEKCHBIX 4YHUCENl Ha KOOpAuHATHOM IutockocTu. @opmyna Myaspa. KopHu n-oii crenenu us
KOMIUIEKCHOTO uyucna. llpuMeHeHHe KOMIUIEKCHBIX 4YHCeN I peleHus (Qu3nyeckux u
T€OMETPUUYECKUX 3a7a4.



YpaBHeHUs1 M HEPABEHCTBA

CucremMa U COBOKYITHOCTb YPAaBHEHUN M HEpPABEHCTB. PaBHOCWIIbBHBIE CHUCTEMBI U CHCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUUYECKHX YpPABHEHHH C TIOMOUIbIO TPUTOHOMETPUUYECKOMN
OKPYKHOCTHU. PellleHne TpUroHoMeTpuueCKuX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIECHUS TOKA3aTENbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/bI PEUICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEIIECHUS CUCTEM M COBOKYIHOCTEH pallMOHAIbHBIX, UPPAIlMOHAJIbHBIX,
MOKA3aTeJIbHBIX U JIOTApU(DMUUECKUX YPABHEHUU.

YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]ay U 3aJa4
U3 pa3IuYHbIX 00JIacTell HAyKU U pealbHOW KU3HU, UHTEPIIPETALNS TOTYYEHHBIX PE3YJIbTaTOB.

DOyHKUUM U rpaguKu

I'paduk xommosunuu QyHknuil. ['eomerpuyeckue oOpa3bl ypaBHEHUMII M HEpPAaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U rpa(UKH.

I'pacdmueckue MeToabl penieHUs] ypaBHEHUN U HepaBeHCTB. ['paduueckune mMeTonbl pemieHus
3a/1a4 ¢ mapaMeTpaMu.

UcnonwszoBanne rpadukoB (YHKIUN IS HCCIEIOBAHMS TPOILECCOB U 3aBUCUMOCTEH,
KOTOpbIE BOSHUKAIOT MPHU PEUICHUH 33724 U3 IPYTUX YUeOHBIX MPEIMETOB U PeaTbHOM KU3HH.

Hauvana maTemaTH4ecKoro aHajamnsa

[IpumeHeHne TPOU3BOMHON K HMCCIENOBAaHUIO (YHKIMI HA MOHOTOHHOCTh U JKCTPEMYMBL.
Haxosxnenre HanboabIIero 1 HAMMEHBIIIETO 3HAYCHU I HENMPEPHIBHOW (DYHKITUU HA OTPE3KE.

[IpuMeHeHnne Npon3BOIHOMN I HAXOXKJICHUSI HAWTYYILETO PEUICHUs B IPUKIAAHBIX 3a/1a4yax,
JUIS OIIPEJIETCHHSI CKOPOCTH M YCKOPEHHUSI Mpoliecca, 3aJaHHOr0 (OopMyIIoi WK rpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. IlepBooOpa3Hbie 3IeMEHTapHBIX
¢byukuuit. [IpaBuna HaxoXAeHHS TEPBOOOPA3HBIX.

Nuterpain. ['eomeTpudecknii cMbICI MHTErpaia. Berauciaenue onpeaenéHHOro HHTerpaia 1o
dbopmyne Herorona-JIeionua.

[Ipumenenne wuHTErpaja sl HAXOXKICHMUS IUIOMAAECH IJIOCKMX Guryp u o0bEMOB
r€OMETPUUYECKUX TEIL.

[Tpumepsbr pemennii quddepeHIMaNIbHBIX ypaBHeHHH. MaTemaTudeckoe MOoJIeIMpOBaHUe
peaNIbHBIX MPOLIECCOB € MOMOIIBI0 MU dhepeHInaTbHBIX YpaBHEHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT' O KYPCA «AJITEBPA N
HAYAJIA MATEMATHUYECKOT O AHAJIU3A» (YIJYBJEHHBIIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCcKOro BOCIIUTAHUA:
C(OPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MIMM  OOydYaromerocs Kak  aKTHMBHOTO U
OTBETCTBEHHOI'O YJIEHAa POCCHUHCKOT0 OOLIeCTBA, MPEACTaBICHHE O MaTEeMaTHMYECKUX OCHOBaX

(GYHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHHUM, MPOIEAYp IPaxTaHCKOTO 00IIecTBa (BHIOOPHI,
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OIPOCHI U JPYroe), yMEHHE B3aMMOJEHCTBOBATh C COLMAIbHBIMH MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSMHI U Ha3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUMCKOW TI'PaKJAHCKOM HAEHTUYHOCTH, YBAaXXEHHUS K IMPOLUIOMY M
HACTOSIIEMY POCCHUHCKON MaTeMaTHUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHKEHUSIM POCCUUCKUX
MAaTEMAaTHKOB U POCCUMCKON MATEMATUYECKOM IIKOJIbI, UCITOJIb30BAHUE ITUX JOCTUKEHUN B APYTUX
HayKaX, TEXHOJOTHUsX, cepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojna, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMsI, ITUYECKOTO IOBEICHHUSI, CBA3AHHOIO C IPAKTUYECKUM ITPUMEHEHUEM JOCTH)KECHUN HAYKH
U ICSITeNIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYas 3CTETUKY MATEMaTUYECKHX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a7ay, pEIICHUN, pPACCYXIECHUW, BOCHPUMMYUBOCTH K MATEMaTHYECKHMM AacCIEeKTaM
pa3IMYHBIX BUIOB HCKYCCTBA;

5) pu3nvecKkoro BOCIUTAHMS:

chOpMUPOBAaHHOCTh YMEHUS MPUMEHSITh MaTEMaTHYECKUE 3HAHUSA B MHTEpecax 30pOBOTO U
6e3omacHoro o0pasa »U3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pPOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXHUM 3aHATUN U OTIbIXA, PETYNIApHas (PU3NYecKas aKTUBHOCTb), (pU3ndeckoe
COBEPILIEHCTBOBAHUE NP 3aHATUSAX CIOPTUBHO-030POBUTEIBHOMN AESTEIbHOCTHIO;

6) TPy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTU TPYIOJIOOUs, MHTEpPEC K pa3InyHbIM chepam
npodeccuoHaNbHON NE€ATEITbHOCTH, CBSI3AHHBIM C MaTeMaTHKOM M €€ NPUIIOKEHUSMHU, YMEHUE
coBepIIaTh OCO3HAHHBIN BBIOOp Oyayiel npodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE
IUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4eCKOMYy oOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha
IIPOTSKEHUU BCEH JKU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PELICHMM NMPAKTHYECKHX 3aaay
MaTeMaTH4ECKON HaNPaBICHHOCTH;

7) 3K0JIOrM4€eCKOro BOCIIMTAHUSA:

cOpMUPOBAaHHOCTb  DKOJOTMYECKON  KyJIbTYphl, [OHUMAaHUE BIUSHUA  COLHUAIBHO-
DKOHOMUYECKMX IIPOLIECCOB HAa COCTOSHUE IPUPOJHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
I71I00aTIbHOTO XapakTepa 3KOJOTUYECKUX MPoOsIeM, OpUEHTAIMsl Ha MPUMEHEHUE MATeMaTHYeCKUX
3HAaHUM JUIS peleHus 3a1a4 B 001acTH OKPY’KaIoILIeH Ccpelibl, TUIAHUPOBAHUE MTOCTYIKOB U OLIEHKU
MX BO3MOXHBIX ITOCIEACTBUAN JIJIs1 OKPYKAIOLIEH CPENIbL;

8) HeHHOCTH HAYYHOTI' 0 MO3HAHMSL:

c(OpMUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOMN NMPaKTHUKH, TOHUMaHWE MaTEMaTHUECKON HayKH Kak chepbl yeroBedecKon
NEATEIBbHOCTH, ITANIOB €€ pa3BUTHS U 3HAUMMOCTH I Pa3BUTHS LUBWIN3ALUHU, OBIAJCHUE SA3bIKOM
MaTEMaTUKA M MaTEMaTHYECKOW KyJbTypod KaK CpeICTBOM II03HAHMS MHUPA, TOTOBHOCTh
OCYLIECTBIIATH MPOEKTHYIO U MUCCIIEI0BATENIBCKYIO AEATEIbHOCTh HHANBHUIYAJIbHO U B TPYIIIIE.

METAINIPEJAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIEe YyHUBEPCAJbHbIE yUeOHbIe e CTBUS
ba3oBbie JJornuyeckue aeicTBUsA:



BBISBJISITh M XapaKTePU30BaTh CYILECTBEHHbIE MPHU3HAKU MAaTEMaTUYECKUX OOBEKTOB,
MOHSTHH, OTHOIICHUA MEXIY MOHATUSIMU, (DOPMYTUPOBATH ONPEACIICHUS TIOHATUN, YCTAaHABINBATh
CYLIECTBEHHBIM MpHU3HAK Kiaccu(UKAIMK, OCHOBaHUS NJsi 00OOUIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

BOCIPUHUMATh, (OpPMYyIUpOBaTh M MPe0oOpPa3OBBIBATH CYXKIEHHUSA: YTBEPAUTEIbHbIE U
OTpULATENIbHbIE, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpEYHS B (hakTax,
TAHHBIX, HAOJIOJICHUSAX U YTBEPKIACHUAX, IpeiaraTh KpUTEPUH I BBISIBICHHS 3aKOHOMEPHOCTEN
Y TIPOTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKII0YeHHH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSATENBHO J0KA3aTeIbCTBA MATEMATUYECKUX YTBEPXKIEHUHN (IIPSAMBIE U OT
MPOTUBHOIO), BBICTpPaWBAaTh AapryMEHTALMIO, MPHUBOJIUTH TMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHBIE CYKIEHHUS U BHIBOJIBI;

BBIOMpATH CIOCO0 pelleHrs yuyeOHOU 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOAXOIANINMA ¢ YUETOM CAMOCTOSITENIBHO BbIIEIEHHBIX KPUTEPUEB).

Ba3zoBble nuccienoBarenbckme 1eiicTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUM HHCTPYMEHT MO3HAHUS, (HOPMYIHPOBATH
BONIPOCHI, (PUKCUPYIOIIME MPOTUBOpPEYHE, MpoOJeMy, YyCTaHaBIMBaTh HCKOMOE U JIaHHOE,
(dbopMUpOBaTh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM ~ SKCIIEPUMEHT,  HMCCIEJOBaHUE IO
YCTaHOBJICHUIO OCOOCGHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBICHUS, IPOIECCa, BBISBICHHUIO
3aBUCUMOCTEN MeXay 0OBbEKTaMH, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITEIbHO (POPMYIUPOBATh OOOOIIEHUST U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJIIO/IEHUs, UCCIIEIOBAaHUS, OLEHUBATH JOCTOBEPHOCTh MOJYYEHHBIX pPE3yJbTaTOB, BHIBOJOB U
000011ICHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOLIECcCa, a TAKKE BBIJABUTATh MPEANOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITH JeDUIIUTH MHGOPMAIIUU, TAHHBIX, HEOOXOJUMBIX JJisi OTBETAa HA BOIPOC H IS
pElIeHUs 3a/1a4U;

BBIOWpaTh  HMH(POpPMAIMIO W3  WCTOYHHUKOB  Pa3IMYHBIX  TUIIOB,  aAHAIM3UPOBATH,
CUCTEMAaTH3UPOBATh W  MHTEPOPETUPOBATh HMHMOPMALMIO Pa3IMYHBIX BUAOB U (Qopm
MIpeACTaBICHUS;

CTPYKTYpUpOBaTh MH(POPMAIUIO, MPEACTABIATh €€ B pa3IMYHBIX (popMax, WILIIOCTPUPOBATH
rpaduvecky;

OLICHMBATh HaJIEKHOCTh HH(OPMAIIMH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbBIE YHUBEpPCAJIbHbIE YUeOHbIe [1efiCTBUSA
Oo0menue:
BOCIIPUHUMATh W (OPMYJTUPOBATh CYXKJCHUS B COOTBETCTBHU C YCIOBUSMHU U IEISIMU
OOIIeHMs, SCHO, TOYHO, IPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMHCHMEHHBIX
TEKCTaX, IaBaTh MOSICHEHHUS 110 X0y PEIICHUs 3a]Ja4l, KOMMEHTUPOBATH MOJTYyUYCHHBIN PE3YIIbTaT;



B XO0J€ OOCYXJEHHUs 3aJaBaThb BOIPOCHl IO CYLIECTBY OOCYXJaeMOH TeMbl, MpoOIeMBbl,
pelraeMoi 3ajauu, BBICKA3bIBaTh WIEH, HALEJICHHbIE HAa IIOMCK PEIICHHs, COINOCTAaBIISATh CBOU
CYXKJIEHUSl C CYXJIEHHUSAMHU JAPYIrUX YYaCTHUKOB JUayora, oOHapyXKMBaThb pa3jIMdMe U CXOACTBO
MO3ULUH, B KOPPEKTHOHN opMe (HOpMYITHPOBATh PA3HOTIIACHS, CBOU BO3PAKEHMUS;

OpPEACTaBIATh pPE3YyJIbTaThl PpEUIEHHs 3a/Jayd, SKCIEPUMEHTa, WCCIIEOBAaHUSA, IPOEKTa,
CaMOCTOSITENIBHO BBIOMPATh (pOpMaT BBICTYIUIEHUS C YYETOM 3aad MPE3eHTAlUU U OCOOEHHOCTEHN
ayJIUTOPHUU.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIE JeiicTBUS

Camoopranuszanmsi:

COCTaBIISITh IUIAH, AJTOPUTM pEIICHHs 3aJaud, BBIOMpaTh CMOCOO pElIeHHUS € Y4ETOM
UMEIOLUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBATh
BapUAHTHI PEIICHHUH ¢ Y4€TOM HOBOUM MHGOPMAIIUH.

CaMOKOHTPOJ1b, IMOLHOHAIBbHBIH HHTEJICKT:

BIIAJICTh HAaBBIKAMHU TO3HABATEIbHON pedeKCUH KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUHA U
MBICIIUTENbHBIX MPOIIECCOB, UX PE3YNIbTATOB, BIAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
rpoliecca 1 pe3yJibTara pelieHus MaTeMaTHYEeCKOH 3a/1auu;

MpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IpPU pELIEHUWU 3a7adyd, BHOCHUTH
KOPPEKTUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAWJEHHBIX OIIHMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pE3yJbTaTa LIEIHU U YCIOBHSIM, OOBACHITH MPUYUHBI JOCTHKCHUS
WIN HEJAOCTHKEHHUS  PEe3ylbTaTOB  JICATENLHOCTH, HAaXOAWTh OIMMOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY ONBITY.

CoBMecTHAA 1eATEIbHOCTD:

MOHMMATh W HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBHUIYAJIbHOW pabOTHl MpH
pemieHnd y4eOHBIX 3a/ay, NPUHUMATH I1Ie7b COBMECTHOW JIEATENbHOCTH, IUIAHHPOBATH
OpraHu3aIMi0 COBMECTHOW pabOThl, pacmpeaeNsaTh BHIBI pabOT, JOTOBApUBATHCS, OOCYXKIATh
MPOIIeCC M pe3yJIbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TIPyHmHoBbIX (opmax padboThl (0OCykaeHus, OOMEH MHEHMH, «MO3rOBBIE
IITYPMbI» U MHBIE), BBITIOTHATH CBOIO YacTh PAOOTHI M KOOPJAMHUPOBATH CBOU JICUCTBHS C IPYTUMHU
YJIeHaMd KOMaH/[Ibl, OLIEHMBAaTh KAadyeCTBO CBOEr0 BKJIaJa B OOMIMI NPOAYKT MO KPUTEPHSM,
chOpMyIMPOBAaHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUSI.

IHPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kuacce o0O0ydaromuiicss MOMYyYUT CIEAYIOIIME TPEIMETHBIC
pe3yabpTaThl MO OTAEIBHBIM TemMaM paldouell mporpamMMmbl y4eOHOro kypca «Amnredpa um Havana
MaTEMaTUYECKOT0 aHAIN3a»:

Yucna v BIYUCICHUSA:

CBOOOZHO OINEPUPOBATH MOHATHUSAMM: PALMOHAIBHOE YMCIIO, OECKOHEYHas NepUoANYecKas
IpoOb, MPOLIEHTHI, UPPALMOHAIBHOE YHCIO0, MHOKECTBA PALIMOHATIBHBIX U JCHCTBUTENBHBIX YHCEIL,
MOJYJb IEHCTBUTEIBHOTO YUCIIA;

MPUMEHATh IpOOW M MPOIEHTHI AJIS PElIeHUs MPUKIAIHBIX 3aJad U3 pa3IM4yHbIX OTpacien

3HAHUH U PEAIBHOU KU3HU;
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OPUMEHATh NPUOIMKEHHBIE BBIYMCIEHUS, IpaBUJIA OKPYIVIEHUS, NPUKUAKY U OLEHKY
pe3yibpTaTa BHIYUCICHUM;

CBOOOJIHO OINEpUpPOBaTh IIOHATHUEM: CTENEHb C LEJbIM IIOKa3aTelleM, HCIOIb30BaTh
MOIXOASIIYI0 (OpPMYy 3alUCH JCWCTBUTEIBHBIX YHCEN Ui PEIICHUs TMPaKTHUECKUX 3afad u
IPEICTABIICHUS 1aHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apH(PMETHUECKUI KOPEHb HATypaIbHOMN CTENCHH;

CBOOOJIHO ONEpUPOBATH MOHATHEM: CTEIIEHb C PAllMOHAILHBIM ITOKa3aTelleM;

CBOOOJTHO OINEPHPOBATh TMOHATHUSAMH: JOrapupM dYHCla, ACCATUYHBIE W HaTypalbHbIC
JorapudmeI;

CBOOOJIHO OIEPHPOBATH TMOHSATHSAMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

OTIEPHPOBATH MOHATHUSMU: APKCHHYC, APKKOCUHYC M apKTAaHT€HC YMCIOBOTO apTyMEHTA.

YpaBHeHHsI M HEPaBEHCTBA:

CBOOOJIHO OIEPHPOBATH MOHSATHUSIMH: TOXKAECTBO, ypaBHEHHE, HEPAaBEHCTBO, PAaBHOCHIIBHBIC
ypaBHEHUs U ypaBHEHUS-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSATh PpA3IUYHbIE METOABl PEHICHHS pPANUOHATBHBIX W JAPOOHO-pPAIIMOHAIBHBIX
ypaBHEHH, IPUMEHATh METO/ HHTEPBAJIOB /Ul PELICHHUs] HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATh TMOHATHUSAMH: MHOTOWIEH OT OJHOM NEepeMeHHOW, MHOTOWIEH C
HeNbIME K03 pHuIreHTaMu, KOpHH MHOTOWICHA, TPUMEHSATH JeTICHIHEe MHOTOYIEHA HA MHOTOUWIEH C
ocraTkoM, Teopemy besy u reopemy Buera nis pemenus 3anay;

CBOOOJTHO OTIEpPUPOBATH MOHATHSAME: CHCTEMA JIMHEHHBIX YpaBHEHUH, MaTPHIIA, ONIPEICITUTEb
MaTpuIbl 2 X 2 U €ro TeOMEeTPUUECKUI CMBICI, MCIIOJIb30BaTh CBOMCTBA ompeAenuTens 2 X 2 s
BBIUMCIICHUSI €T0 3HAYeHHs, MPHUMEHSATh OIPENSIUTENH I PEIMICHUS CHUCTEMBl JUHEHHBIX
ypaBHEHHI, MOJAEIMPOBATh pPEAlbHBIC CUTYyallMH C IOMOIIbBI0 CHUCTEMBbI JIMHEHHBIX ypaBHEHHH,
WCCIIEZIOBAaTh TOCTPOCHHBIE MOJICNH C TIOMOINBI0O MAaTPHUIl U OMpPEISIUTENeH, WHTEPIPETHPOBATH
MOJYYEHHBIN PE3YIbTAT;

MCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMM ISl NPe0Opa30BaHUs BbIPAXKECHMUIA;

BBITMOJIHATD [TPE00pa30BaHus YHCIOBBIX BBIPAKEHUH, COACPIKALIUX CTENEHH C PAllMOHATBHBIM
MOKa3aTeseM;

MCIIOJIb30BAaTh CBOMCTBA JIOTapU(PMOB JIJIsl IPe0Opa30BaHUsI TOTapUPMUUYECKUX BBIPAKCHHI;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH: UPpAIOHANBHEIE, TTOKa3aTebHBIC U JIorapu(MUIecKue
YpaBHEHUS, HaXOJIUTh HMX PELICHHS C IMOMOUIbI0 PAaBHOCHIBHBIX MEPEXOJ0B WIM OCYLIECTBISS
IIPOBEPKY KOPHEN;

NPUMEHSATH  OCHOBHBIE  TpUTOHOMeTpuueckue  Gopmynsl  uis  mpeoOpa3oBaHuUs
TPUTOHOMETPUYECKHUX BBIPAKEHUH;

CBOOOJTHO  ONEpUPOBATH MOHATHEM: TPUTOHOMETPHUUYECKOE YPaBHEHHE, TMPUMEHSThH
HEOO0X0aMMBIe (POPMYITBI IJISl PEIICHUS OCHOBHBIX TUITOB TPUTOHOMETPUYECKUX YpaBHEHUIA;

MOJICIUPOBATh PealbHBIE CUTYallUU Ha S3bIKE alreOpbhl, COCTABIATh BHIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA 110 YCJIOBHIO 3a/1a4H, UCCIIEJIOBATh IOCTPOSHHBIEC MOJICNIN C MCIIOJIb30BAaHUEM arapara
anreOpsl.

DyHKIUHN U TPAPUKH:

CBOOOJIHO OIEpPHPOBATh MOHATUSAMHU: (YHKIUSA, CHOCOObI 3amaHus (YHKIMH, B3aUMHO
oOpaTtHble (GYHKIUH, KOMMO3ULMS (QYHKIUH, rpaduk ¢GyHKIUM, BBINONHITH 3JIEMEHTapHbIC

npeobpa3oBaHus rpaduKoB (QYHKITHI;
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CBOOOZHO OINEpPUPOBATH MOHATUSIMHU: O00JIACTh OMNpEAeNieHuss M MHOXKECTBO 3HayeHUM
byHKIUHY, HYIM QYHKITUHU, IPOMEXKYTKHA 3HAKOTIOCTOSTHCTBA,;

CBOOOZAHO OMEPUPOBATH MOHATUSMU: YETHBIE M HEYETHbE (YHKUWH, MEPUOJUYECKUE
(GyHKIMM, TPOMEKYTKM MOHOTOHHOCTH (PYHKIIMM, MAaKCUMYMbl ¥ MHUHUMYMBI (QYHKIIHH,
HauOOJbIIIee U HaUMEHbIIIee 3HaUeHHE (PYHKITUN Ha IPOMEKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CTENEHHas (QYHKUUS C HATypalbHBIM H IEJIBIM
MoKasareseM, rpaduK CTeeHHON (YHKIMH ¢ HATYPaJIbHBIM U IEJIBIM MOoKa3aTeseM, Tpaduk KOpHs
N-oit cTeneHu Kak QYHKIIMU OOpaTHOM CTENEHU C HATypaJIbHBIM [MOKa3aTeeM;

ONEepUPOBATHh TMOHATHUSMU: JIMHEWHAs, KBaJApaTU4YHAs M JIpOoOHO-TMHEHHas (QYHKIUH,
BBITIOJTHATH JIEMEHTAPHOE MCCIIEIOBAHKUE U MIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHUAMM: TOKazaTeidbHass U Jiorapudmuueckas (QyHKIUH, HX
CBOMCTBa U rpaduKH, UCIOJIb30BATh UX TpaduKu JjIsl pEelICHHs] ypaBHEHUH;

CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TPUTOHOMETPHUUYECKAs] OKPY>KHOCThb, OIpEEIeHHEe
TPUTOHOMETPUUYECKUX (PYHKIIUN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpauku QYHKIHUN JUIsi MCCIENOBaHUS NPOLECCOB M 3aBUCHUMOCTEH Tpu
pelieHun 3a1ad U3 JAPYTUX Yy4eOHBIX MPEAMETOB M peajbHOM JKH3HU, BBIpaXaTth (GopMynamu
3aBUCHMOCTU MEX]y BEIUUMHAMU;

HayvaJyia maTeMaTH4ecKoOro aHajamu3a:

CBOOOJIHO OINEpPUPOBATH TMOHATUAMH: apuMeTHyecKass U TEOMETPUYECKas MPOrpeccus,
OEeCKOHEUHO YOBIBAIOIIAsl TEOMETPUYECKasi MPOTrpeccusi, JIMHEHHBI U HKCIIOHEHIMAIBHBIA POCT,
(dhopmysia CI0XKHBIX MPOLIEHTOB, UMETh MPEJICTABICHUE O KOHCTAHTE;

WCIIOJIb30BATh MPOTPECCUU AJI PEUICHUS] PealbHbIX 3aa4 MPUKIIATHOTO XapaKTepa;

CBOOOJIHO  OMEpUPOBATh  MOHATUSIMHU:  TOCIEJOBATEIBHOCTh,  CIIOCOOBI  3aJaHUS
MIOCJIEI0BATENIBHOCTE, MOHOTOHHbIE M OTPaHUYEHHBIE IOCIIEA0BATEIBHOCTH, TOHUMATh OCHOBBI
3apOXKACHUS MAaTEMAaTHUYECKOTO aHAIN3a KaK aHalln3a OECKOHEYHO MaJIbIX;

CBOOOZHO OIEpPUPOBaTh TMOHATUSAMH: HENpEepbIBHbIC (YHKIMU, TOYKH paspbiBa Tpaduka
(GyHKIMY, ACUMIOTOTHI rpaduka QyHKINU;

CBOOOHO OMEpUPOBAThH MOHATHEM: (PYHKIIHS, HETPEPBIBHAS HA OTPE3Ke, MPUMEHSITH CBOMCTBA
HETPEePBIBHBIX (DYHKIUH JJIsSI pelieHus 3a/1a4;

CBOOOZHO OMEpUPOBATH OHATUSMH: TIEPBasi K BTOpasi MPOU3BOIHBIE (PYHKIIHH, KacaTellbHas K
rpaduxy QyHkumu;

BBIYHCIISITH MPOU3BOJHBIC CYMMBI, TPOU3BEACHHMS, YACTHOTO U KOMIO3UIUU JBYX (YHKIUH,
3HATh MPOU3BOJAHBIC JIEMEHTAPHBIX (PYHKIIUIA;

MCIIOJIb30BAaTh T€OMETPUUYECKUN U (PU3MUECKHUI CMBICI TPOU3BOIHON ISl PEIIeHHUs 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MHOXECTBO, ONIEPALIMH HAJ MHOKECTBAMU;

KCIMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammnapaT Uil ONMUCAHUS PEaIbHBbIX MPOILIECCOB U
SIBIICHUU, TIPU PEIICHUH 3a/1a4 U3 APYTUX YUYCOHBIX MPEIMETOB;

CBOOOJIHO OMEPHUPOBATh MOHATHSIMU: OIpEICICHUE, TEopeMa, YpaBHEHHE-CIIE/ICTBHE,
CBOMCTBO MaTeMaTH4YE€CKOTO 00BEKTa, JOKA3aTEeIbCTBO, PABHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy o6ydenus B 11 Kkjacce oOydYarouuics TMONMYYUT CIEAYIOIMIUE TMPEAMETHBIE
pE3yNbTaThl MO OTHEIBHBIM TeMaM pabodeil mporpammbl y4eOHOTO Kypca «AnreOpa W Havana
MaTEeMaTHUYECKOr0 aHaJIN3ay:

Yuciaa v BLIYUCJICHUA:
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CBOOOJIHO ONEPUPOBATh MOHATUSAMU: HATYPAJIBHOE U LI€JI0€ YHCIIO0, MHOXKECTBA HATYpPaIbHBIX
U LEJIbIX YMCEeJl, UCIOJb30BaTh NpHU3Haku AeauMocTH nensix unces, HOJl m HOK HaTypanbHbIX
qucell 1) PELIeHUs 3a/1a4, IPUMEHATh anroputM EBknnia;

CBOOOZHO OINEPUPOBATh MOHATUEM OCTAaTKa MO MOJYIIO, 3alMCHIBATh HATYpaJIbHbIE YUCIIA B
Pa3IUYHBIX TIO3ULIIMOHHBIX CUCTEMAX CUUCIICHNUS;

CBOOOJHO ONEPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX YHCEI,
IPEICTABIIATh KOMIUIEKCHBIE YHCIIa B aNreOpanyeckol U TpPUrOHOMETPUUECKON (hopMe, BBITOIHATh
apumMeTHIecKe onepanry ¢ HUIMU U 1300pa)kaTh HA KOOPIUHATHOM IMIOCKOCTH.

YpaBHeHUs] M HEPAaBEHCTBA:

CBOOOZHO ONEpUPOBATh MOHATUSAMU: UPPALMOHAIIBHBIE, I0KA3aTENIbHBIE U JJOTapU(PMUUECKUE
HEPABEHCTBA, HAXOJNUThH UX PEUICHUS C IIOMOILBIO PABHOCUIIBHBIX MIEPEXOJIOB;

OCYIIECTBJIATh OTOOP KOPHEW MIPU PEIIEHUH TPUTOHOMETPUYECKOTO YPABHEHNUS;

CBOOOJIHO  ONEpPUPOBATH IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IMPUMEHSThH
HE00X0IMMbIE (POPMYJIBI JIsl PELLIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATh MOHATHUSMU: CHCTEMa M COBOKYMHOCTh YpPaBHEHHUH M HEPaBEHCTB,
PAaBHOCHJIBHBIE CHUCTEMBI U CHCTEMBI-CIICJICTBUS, HAXOANUTh PEIICHUsI CUCTEMBI U COBOKYITHOCTEH
palMoHAIBHBIX, UPPALMOHATIBHBIX, TOKA3aTENIbHBIX U JOrapu(MUUYECKIX ypaBHEHUH U HEPAaBEHCTB;

pemaTh  palMOHalbHBIE, MppalMOHAJbHBIE, I[OKa3aTelibHbIe, Jorapumuyeckue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEPKAIINE MOILYIIN U IAPAMETPBHI;

NPUMEHATH TpapUuecKre METOJbl JUIsl pelIeHUs] YpaBHEHU U HEPaBEHCTB, a TaKXkKe 3a/ay C
rapamMeTpamu;

MOJICIUPOBATh PealbHbIE CUTYallUU Ha S3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3aJa4d, HCCIEAOBAaTh ITOCTPOCHHBIE MOJEIHN C
UCIOJIb30BAaHUEM amIapara ajare0pbl, HHTEPIPETUPOBATH OJTYyYEHHBIN pe3ynbTaT.

DOyHKUMH U TPaPUKH:

CTpOUTh TpapuKu KOMIO3ULUU (PYHKIHUNH C TOMOLIBIO 3JIEMEHTAPHOI'O HCCIEAOBaHUS U
CBOMCTB KOMIO3UIUH IBYX (PYHKIUH;

CTPOMTH FeOMETpUYECKHe 00pa3bl ypaBHEHUI 1 HEPABEHCTB HA KOOPIMHATHOM IJIOCKOCTH;

CBOOOZHO ONEPUPOBATH MOHATUSAMU: FPAPUKU TPUTOHOMETPUUECKUX (DYHKILINA;

MPUMEHSATH GYHKIMHU JJI MOJICITUPOBAHUS U HCCIIEI0OBAHUS PEAJIbHBIX IPOIIECCOB.

Havasia MaTeMaTH4ecKoro anajmnsa:

MCIOJIb30BaTh MPOU3BOIHYIO JJIsl UCCIIEA0BAaHUS (YHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI;

HaXOJUTh HauOoJbIlIee U HAUMEHbIIIEE 3HaUeHUs (PYHKIIMU HETIPEPhIBHOM HA OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO U1 HAXOXKACHUS HAWIIYy4ILIEro PELICHHs B IIPUKIAIHBIX, B TOM
YHUCJIE COLMATbHO-2KOHOMHUYECKUX, 3a/1a4ax, ISl ONPEACIICHUs] CKOPOCTH U YCKOPEHHMs IpoIlecca,
3aJaHHOTO (OPMYJION MK TpadUKOM;

CBOOOZHO ONepUpOBaTh MOHATHUAMU: MEpBOOOpa3Has, ONPENCIEHHBIN WHTErpall, HaXOJUTh
nepBooOpa3HbIe 3JEMEHTAPHBIX (QYHKIMA W BBIYHCIATH HHTErpan 1o ¢opmyne HproToHa-
JleriOHuIA;

HaXOJUTh TUIOIIAN IIIOCKUX (QUTYp U 0OBEMBI TEJI C IOMOIIBIO MHTETPAaa;

MMETh IMPEACTABICHUE O MAaTeMaTU4YeCKOM MOJEIMPOBAHUHA HA INPHUMEPE COCTABICHHUS
Qg QepeHInanbHbIX YPaBHEHNH;

pelmarth NpUKIaJHBIE 33aJadd, B TOM YHCJE COIHAIbHO-DKOHOMUYECKOTO M (HU3MUECKOTro

XapaxkTepa, CpeACTBAMU MATECMATUICCKOI'O aHAJIN34a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoanvectBo 9acos DuiekTpoHHbIE (UpPOBHIE)
HaumeHoBaHMe pa3iesioB U TeM NPOTrPAMMbI
n/m Bcero KoHTpoJIbHBIE PAGOTHI 00pa3oBaTelbHbIE PECYPCHI
MHOK€eCTBO ICHCTBUTEIBHBIX YUCEIL. )
https://resh.edu.ru/subject/lesson/4726/st
1 MHorounensl. PanimonaabHbIe ypaBHEHUS U 24 1 Art/198194/
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX YPaBHEHUM
Oynkiun u rpaduku. CrenenHas GyHKIUs C https://resh.edu.ru/subject/lesson/5540/st
2 12 1
LEJIBIM [10KAa3aTeIEM art/327000/
3 Apudmerndeckuii KOpeHb N-0il CTETICHHU. 15 1 https://resh.edu.ru/subject/lesson/5498/st
HppaumnonanbHble ypaBHEHUS art/272542/
[TokazarenpHas Gpynkuus. [lokazarenbHbie https://resh.edu.ru/subject/lesson/5627/st
4 10 1
ypaBHEHUs art/159321/
https://resh.edu.ru/subject/lesson/3834/st

5 Jlorapudmuueckas ¢pyakius. Jlorapupmudeckne 18 1 art/198687/

YpaBHEHUs https://resh.edu.ru/subject/lesson/4732/st
art/198842/

5 T 99 1 https://resh.edu.ru/subject/lesson/4324/st

PUTOHOMETPUYECKNE BBIPAKEHUS U YPaBHEHUS Art/199618/
https://resh.edu.ru/subject/lesson/2003/st
art/

! HocrnenoateisHocTH 1 nporpeccin 10 1 https://resh.edu.ru/subject/lesson/5223/st
art/326717/
https://resh.edu.ru/subject/lesson/4923/st

8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 art/200930/

I1
9 OBTOP enue, 000bmerHe, CHCTeMATH3AIHA 5 2 https://resh.edu.ru/subject/51/10/
3HAHUH
OBIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 136 10
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https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/2003/start/
https://resh.edu.ru/subject/lesson/2003/start/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/51/10/

11 KITACC

KoJauyecTBO 4acos

Ne n/m HaumeHoBaHMe pa3aesoB U TeM NPOTrPaAMMbI KoHTpoJabHbIe daexrponnrie (MnGposyie)
Bcero o0pa3oBaTeJibHbIE PeCypChbl
padoThI
. . https://resh.edu.ru/subject/lesson/4923/start/2
1 HccnenoBanue GyHKIMHA ¢ TOMOIIBIO TPOU3BOIHOM 22 1 00930/
2 [TepBooOpasHast 1 HHTETpa 12 1 https://resh.edu.ru/subject/51/
3 Ipapicit TPHTOHOMETPHNECKHX (YHKIUMH. 14 1 https://resh.edu.ru/subject/51/
TpuronomeTpuuecke HepaBeHCTBA
4 HppannonanbHbie, MokazaTeibHbIE U 24 1 https://resh.edu.ru/subject/lesson/6123/start/1
norapu(MHYECKUEe HEPAaBEHCTBA 49198/
https://resh.edu.ru/subject/lesson/4115/start/1
) KommiekcHbie uncna 10 1
49105/
https://resh.edu.ru/subject/lesson/4134/start/3
6 HatypanbHble u 1enbie uncna 10 1
9002/
7 Cucremsl paluOHAIbHBIX, UPPAUOHAIBHBIX 12 1 https://resh.edu.ru/subject/lesson/4134/start/3
MOKa3aTeJIbHBIX U JIOrapu(PMUUYECKUX YpaBHEHHH 9002/
https://resh.edu.ru/subject/lesson/4145/start/1
8 3azauu ¢ mapameTpamu 16 1
11179/
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUM 16 2 https://resh.edu.ru/subject/51/
OBIHIEE KOJINYECTBO YACOB 11O ITPOT'PAMME 136 10
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https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/6123/start/149198/
https://resh.edu.ru/subject/lesson/6123/start/149198/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4145/start/111179/
https://resh.edu.ru/subject/lesson/4145/start/111179/
https://resh.edu.ru/subject/51/

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO yacon
e Tema ypoka KoHTpoJibHbBIE Aata H3yHeHis DICKTPORMHEIC IWH(POBLIE
n/n Bcero (Homep y4. Heaem) o0pa3oBaTejibHbIE PecypChbl
padoThI
MHOKeCTBO, OTepaIliy HaJl MHOKECTBAMHU U Vueb. venens Ne 1 https://resh.edu.ru/subject/lesson/47
1 - 1
UX CBOMCTBA 26/start/198194/
9 Jnarpasyist Diinepa-Benna 1 Yueb. nezmens Ne 1 https://resh.edu.ru/subject/lesson/47
26/start/198194/
3 [IpuMeHeHHne TeOPETHKO-MHOKECTBEHHOTO 1 Vueb. nenemns Ne 1
amnmapara JJisl pelieHus 3a71a4
Parmmonaneubie unciaa. OOBIKHOBEHHBIC U yeO. Hemens Ne 1 .
4 HG(IJIHTI/I‘IHBIG JIpoOH, TIPOLICHTHI, OECKOHEYHBIC 1 ’ e https;/./rESh'edu'rU/SUbIECtllessonM?
’ ’ 30/train/149084/
MIEPHOINICCKHE POOH
PanmonansHbie yncia. OOBIKHOBEHHBIC U Vueb. Henens Ne 2
) JECSITUUHBIE TPOOU, TPOLIEHTHI, OECKOHEUHbIE 1
MIEPUOTUYECKHE TPOOH
5 [IpumeHenue Qpooei 1 IPOIECHTOB IS 1 Vueb. Henens Ne 2 https://math-
peLICHHUS MPUKIIAJIHBIX 337124 ege.sdamgia.ru/test?theme=293
7 [Ipumenenue nqpobeit 1 NPOUEHTOB IS 1 VYueb. nepenst Ne 2
pelIeHus MPUKIATHBIX 3a7a4
8 JleicTBuTENbHBIE YKcIia. PaimonansHbie U 1 Vueb. nemens Ne 2
HppAIMOHATILHBIE YHCIIa
9 ApudmeTrnueckue onepanuu c 1 VYueb. nemenst Ne 3
JEHCTBUTEILHBIMU YU CIIAMH
10 MO{[}IJ'II) NEHCTBUTENBHOIO YNCIa U €ro 1 VYueb. nemenst Ne 3
CBOMCTBa
[TpuGnuxEHHbIE BHIYMCIEHUS, TPaBHUIIa VY4e0. nenemnst Ne 3 httos://mathb-
11 OKPYTJICHN, IPUKHIKA H OLICHKA Pe3yaIbTaTa 1 —he.s damaia.ru/test?theme=5
BBIYHCIICHUH
OCHOBHBIE METO/IbI PELIECHHUS LIENbIX U VYueb. uemens Ne 3
12 JIpOOHO-PAlIMOHANBHBIX YPaBHEHUHN U 1

HCPAaBCHCTB
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https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4730/train/149084/
https://resh.edu.ru/subject/lesson/4730/train/149084/
https://math-ege.sdamgia.ru/test?theme=293
https://math-ege.sdamgia.ru/test?theme=293
https://mathb-ege.sdamgia.ru/test?theme=5
https://mathb-ege.sdamgia.ru/test?theme=5

KoanyecTBO yacos

Ne DJIeKTPOHHbIE HHPPOBBIE
i Tena yporea Bero | Kommomame (0 opasomareamse pecypes
padoThI
OCHOBHBIE METO/IbI PEIICHUS LIEJIbIX 1 VYueb. uenenst Ne 4
13 IpoOHO-pallMOHATIBHBIX YPABHEHUH U 1
HEPaBEHCTB
OCHOBHBIE METO/IbI PELICHHUS LIENbIX U VYueb. uenens Ne 4
14 JIpOOHO-palIMOHATILHBIX YPABHECHUH U 1
HEPABEHCTB
15 %;Z;?;;iﬁ;iﬁgg:i;;T(ﬁiiigi'C 1 Yueb. nenens No 4 https://resh.edu.ru/subject/lesson/37
78/start/158733/
ocratkoM. Teopema besy
16 MHorouieHsl ¢ HeabiMu Koddduirentamu. 1 VYueb. neaenst Ne 4 https://resh.edu.ru/subject/lesson/52
Teopema Buera 98/start/326969/
17 P . . 1 VY4e0. nenens Ne 5
eIlIeHNE CUCTEM JIMHEHHBIX YpaBHEHUN
. . Vueb. nenenst Ne 5 https://resh.edu.ru/subject/lesson/11
18 Pemenne cucreM TMHEHHBIX ypaBHEHUI 1 43/
Marpuna cucTeMsl JIMHEWHBIX YPABHEHUI. VYueb. nepenst Ne 5
19 Onpenenurens MaTpHLBL 2x2, ero 1
FeOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYEHUS
Omnpenenurens MaTpuLel 2x2, ero VYu4e0. nenens Ne 5
20 TE€OMETPUYECKUI CMBICT M CBOMCTBA; 1
BBIUMCJICHUE €r0 3HAYEHUS
21 [Ipumenenue ONpEIENUTENS JUIs PellIeHNs 1 VYu4e0. nenenst Ne 6
CUCTEMBI JINHEWHBIX YpaBHEHUI
22 Pemenue anKiIaz[HHx 3a71a4 CvHOMOI_I_[BIO 1 VYueb. ueneist Ne 6
CUCTEMBbI JINHEWHBIX YpPaBHEHUHI
23 Pemenne npnxfanﬂmx 3amay CUHOMOHJ;I:IO 1 VYue0. nemeinst Ne 6
CHCTEMBI JIMHEHHBIX YPaBHEHHH
KonTtponbHas padora: "PannonanbHble VYu4e0. nenenst Ne 6
24 ypaBHEHU U HepaBeHCTBA. CHcTeMbl 1 1

JVHENHBIX YpaBHEHUN"
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https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/1143/
https://resh.edu.ru/subject/lesson/1143/

KoanyecTBO yacos

Ne DJIeKTPOHHbIE U (PPOBbHIE
n/n OB 0 Bceero KonTpoasHele ({[[:;?p];?::;g; 06pa301l;aTe.111>m::e (ggcypcu
padoThI
OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUH. VYueb. nenenst Ne 7
25 B3aumuo obparnbie pynkiun. Kommosumus 1
byHKIHHA
26 I'paduk ynkumu. dnemeHTapHBIC 1 VYue0. nenemnst Ne 7
npeoOpazoBanus rpadukoB QyHKIUN
OO6nacth onpeaesIeHUs] © MHOYKECTBO Yueb. neneis Ne 7
27 3HayeHud pyHkumu. Hymu GyHKImm. 1
[TpomexyTkH 3HAK TOCTOSTHCTBA
YéTtHble ¥ HeYETHBIE (PYHKLINU. VYue0. nenemnst Ne 7
28 [lepuonnyeckue pynkunu. [Ipomexyrku 1
MOHOTOHHOCTH (DYHKIIHH
MaxkcuMyMbl U MUHUMYMBI (DYHKITUH. VYu4eO. nenens Ne 8
29 Haubosnpiiee n HanMeHbllee 3HAYCHUE 1
(GYHKIIMHM HAa TPOMEKYTKE
30 Jluneitnasi, kBaapaTHuHas U ApoOHO-TMHEHHAST 1 Vueb. nenenst Ne 8
byHKITIT
31 DJIEMEHTapHOE MCCIIEJOBAHNE U ITOCTPOCHUE 1 Vueb. nenenst Ne 8
rpadukoB 3TuX QyHKUIUN
30 DJIeMEeHTapHOE MCCIIEIOBAaHNE U TTOCTPOEHUE 1 VYueb. nemeist Ne 8
rpaduKoB 3TUX QYHKIUN
33 Crenens c 11eN1bIM NTOKa3areneM. buaoMm 1 VYu4e0. nenenst Ne 9
Herorona
34 CremneHs c 1ebIM IT0Ka3aTeiaeM. buaom 1 Yueb. nemenst Ne 9
Hsrotona
35 CrenenHast GyHKIHS C HATYpaJTbHBIM U LIETBIM 1 VYue6. nemens Ne 9 https://resh.edu.ru/subject/lesson/47
nokasateneM. E€ cBoiicTBa u rpaduk 29/start/159013/
36 KonTtponbhas padora: "Crenennast pyHKIHS. 1 1 VYu4e0. nenenst Ne 9
E€ cBoiicTBa u rpadux"
37 ApupmeTnieckuit KOpeHb HATypaTbHON 1 VYueb. negenst Ne 10 https://resh.edu.ru/subject/lesson/54

CTEIIEHU U €0 CBOMCTRBA

98/start/272542/
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https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/

KoanyecTBO yacos

Ne DJIeKTPOHHbIE U (PPOBbHIE
win Teva ypotca B | Kommomme oopasoBaTemaLIE pecyper
padoThbI
38 Apudmernaeckuit KOpeHb HaTypaJbHON 1 VYueb. nemens Ne 10
CTCTICHH U €r0 CBOMCTBA
39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUH, 1 VY4eb. nemens Ne 10
COJIepIKAIINX CTEIICHH U KOPHH
40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA, 1 VY4e0. nenens Ne 10
CoOJIepsKaliX CTENeHH U KOPHU
a1 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUH, 1 VYueb. memenst Ne 11
COJICPIKAIINX CTEIICHH U KOPHH
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE VYueb. nepenst Ne 11
42 METO/Ibl PEIICHUS HpPaAIlMOHATBHBIX 1
ypaBHEHUH
43 Eg fﬁ;ﬁﬁﬁ;’gﬁfggs:;;gg:ﬁglﬁsmm 1 Vue6. nenens Ne 11 https://resh.edu.ru/subject/lesson/55
o 69/start/159263/
ypaBHEHUU
Uppanmnonanbusie ypaBHeHHs. OCHOBHBIE VYueb. nemens Ne 11
44 METO/IbI PEIICHNS UPPALOHAIBHBIX 1
yYpaBHEHUN
45 PaBHOCHIIBHBIE TTEPEXO/IBI B BGHICHI/II/I 1 VYueb. uemens Ne 12
UPPAIMOHATLHBIX YPABHCHHMA
16 PaBHOCHIIBHBIE TIEPEXOIBI B gemeHHH 1 Yueb. nemenst Ne 12
UPpAlMOHATIbHBIX YPaBHEHHIMA
47 PaBHOCHIIBHBIE TTEPEXO/IBI B BCHJCHI/II/I 1 VYueb. uemens Ne 12
UPPAIMOHATLHBIX YPABHCHHMA
48 PaBHOCHIIBHBIE TIEPEXOIBI B E)CHIGHI/II/I 1 Yueb. nemenst Ne 12
UPpaIMOHATILHBIX YPABHEHHIA
CaotlicTBa U rpaguK KOpHs N-O CTENEHH KaK VY4e0. nenens Ne 13
49 (GyHKIMU 0OpaTHOH CTENEHU ¢ HaTypallbHbIM 1
MOKa3aresaeM
50 CgoiicTBa u rpaduK KOpHS N-0¥ CTENEHU KaK 1 VY4eb. nemens Ne 13

(GyHKIMU OOpaTHOHN CTENEHU ¢ HaTypaJlbHbIM
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https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/

KoanyecTBO yacos

e Teva ypora Beero | Kommomamie (o L A———
padoThbI
nokazaresieM
KonTtponpnas padora: "CBolicTBa u rpapux VY4e0. nenens Ne 13
51 KOpHsI N-oii ctenenu. MppanmonanbHbie 1 1
ypaBHeHuUs"
59 CreneHb ¢ palioHAJIbHBIM TI0Ka3aTeeM U e 1 Vue6. vHenens Ne 13 https://resh.edu.ru/subject/lesson/47
CBOMCTBa 29/start/159013/
53 CTCPCHB C pallMOHAaJbHBIM MOKA3aTeJIeM U €€ 1 Yueb. uenenst Ne 14
CBOWCTBa
54 CTePeHb C pauMOHAaJbHBIM ITOKA3aTEJIEM U €€ 1 Yueb. negens Ne 14
CBOWCTBA
55 [okazatenbHast GyHKIMS, €€ CBOICTBA U 1 Vue6. nenens Ne 14 https://resh.edu.ru/subject/lesson/38
rpaduk 41/start/225573/
56 Hcnone3oBanue l"pabe/IKa byHKIMY 115 1 Yueb. uenenst Ne 14
pelIeHUs YpaBHCHUH
57 Hcnonws3oBanue rpa:bm(a GyHKIUM 115 1 VYueb. nepenst Ne 15
pelleHus: ypaBHEHU I
58 [TokazarensHble ypaBHeHUs. OCHOBHBIE 1 VYueb. nenenst Ne 15 https://resh.edu.ru/subject/lesson/56
METO/Ibl PEIlICHHS TTOKA3aTeIbHBIX YPaBHCHUIN 27/start/159321
59 [lokazarenbHble ypaBHEeHUs. OCHOBHbBIE § 1 VYueb. nepenst Ne 15
METO/IbI PEIICHHUs TOKA3aTENbHBIX YPaBHEHUN
60 [loka3zarenpHble ypaBHeHUsA. OCHOBHBIE § 1 VYue0. nenenst Ne 15
METO/JTbI PEIICHHUS TTOKA3aTeIbHBIX YPaBHEHUN
61 Kontponbnas padota: "[lokazaTenpHas 1 1 VYue0. nenenst Ne 16
¢dbyukmus. [TokasarensHbie ypaBHEeHUS"
62 Jorapudy wucna. CroiicTsa Torapudma 1 Vueb. nenens Ne 16 ggtgi;r/trgsgé%c;lilrulsublect/ lesson/57
63 Jlorapudm umncna. CoiicTBa jJorapudpma 1 Yued. nenent Ne 16
64 Jlorapudm uucmna. CoiicTBa jgorapudma 1 Ye6. nepens Ne 16
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https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321
https://resh.edu.ru/subject/lesson/5627/start/159321
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/

KoanyecTBO yacos

Ne DJIeKTPOHHbIE U (PPOBbHIE
n/n Tema ypoxa Bcero KonTpoubHbie ({[[:;?p];?::;g; 06pa301l;aTe.111>m::e (ggcypcu
padoThbI
65 JlecsaTHuHBIC U HATYpAJIbHBIC JTOTAPHUPMBI 1 ¥e6. nepena Ne 17
66 JlecsaTHuHBIC U HATYpAJIbHBIC JTIOTAPHPMBI 1 ¥e6. nepena Ne 17
67 [TpeoOpa3zoBanue BbIpaXEeHH, COEepIKALIUX 1 VYueb. Hemens Ne 17
J0orapuQmbl
68 [Ipeobpa3oBanue BbIpaxeHUil, COAEPIKALUX 1 VYue0. nenenst No 17
aorapudmbl
69 [Ipeo6pa3oBanue BbIpaxeHHi, CoAepIKALUX 1 Vueb. nenenst Ne 18
J0rapuQMbl
70 Jlorapupmuueckas GyHKIMsI, €€ CBONCTBA U 1 Vueb. nemenst Ne 18 https://resh.edu.ru/subject/lesson/38
rpaduk 34/start/198687/
71 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U 1 Vueb. nenenst Ne 18
rpaduk
79 Ucnonb3oBanue rpaduka GyHKIUU A5 1 Vueb. nenenst Ne 18
peuieHusl ypaBHEHU I
73 Wcnonb3oBanue rpaduka QyHKIUN A5 1 VYueb. nepenst Ne 19
peleHns ypaBHEeHUH
74 ﬁg;gzz%ﬁﬁiifigffsggfﬁ;?;;?HHe 1 Yueo. nepens Ne 19 https://resh.edu.ru/subject/lesson/47
o 32/start/198842/
ypaBHEHUU
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE VY4e0. nenenst Ne 19
75 METO/Ibl PEeIIEHUs JorapuPMUIECKUX 1
yYpaBHEHUH
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE VY4e0. nenenst Ne 19
76 METO/Ibl PeIIeHuUs JTorapuGMUIECKUX 1
yYpaBHEHUU
77 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUU 1 Yueb. ueneist Ne 20
JOrapu(pMHUUECKUX YpaBHEHUI
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN 1 Yued. nenemt Ne 20
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https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/

KoanyecTBO yacos

aln Tena ypoxa peoro | Kowrpomme L8 NVIEO otpasonaremanie pecypes
padoThbI
JOrapu(pMHUUECKUX YpaBHEHUIN
79 KonTtponsnas padora: "Jlorapupmuuaeckas 1 1 VYue6. nemens Ne 20
dbynaknus. Jlorapudpmuueckue ypaBHeHHs "
CuHyc, KOCHHYC, TAHT€HC M KOTAaHTE€HC VYue6. nemens Ne 20 https://resh.edu.ru/subject/lesson/60
80 1
YHCIIOBOTO apryMEHTa 19/start/199181/
81 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC 1 Vueb. Hemens Ne 21
YHCJIOBOTO apryMeHTa
82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC 1 Vueb. nenenst Ne 21
YHCIIOBOTO apTyMEHTa
83 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC 1 Vueb. nenenst Ne 21
YHCIJIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb, Vueb. nenenst Ne 21
84 orpezieNieHue TPUTOHOMETPUIECKHUX (DYHKIUI 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpyKHOCTb, VYueb. nepenst Ne 22
85 ofpeieieHue TPUrOHOMETPUUECKUX (DYHKIIUH 1
YHCIIOBOTO apTyMEHTa
86 OCHOBHBIE TPHIOHOMETPHHUECKHE hOPMYITEL 1 Vueb. nenens Ne 22 https://resh.edu.ru/subject/lesson/38
76/start/199243/
87 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1 Yue0. nenemi Ne 22
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 Ye0. nenemi Ne 22
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1 ¥e6. nepema No 23
90 [Mpeobpa3zoBaHue TPUTOHOMETPUIECCKUX 1 Vueb. nenenst Ne 23 https://resh.edu.ru/subject/lesson/43
BBIpOKEHUI 24/start/
91 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1 VY4e0. nenens Ne 23

BBIPKECHUI
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https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/4324/start/
https://resh.edu.ru/subject/lesson/4324/start/

KoanyecTBO yacos

Ne JlaTa u3ydeHus DIeKTPOHHbIE HHPPOBBIE
n/n Tema ypoxa Beero | [OMTPOIIbHEIe (nomep y. nenesn) 06pa3oBaTeIbHbIE Pecypehbl
padoThbI
92 [TpeobpazoBaHre TPUTOHOMETPUYECKUX 1 VYueb. Hemens Ne 23
BBIPAKCHUI
93 [TpeobpazoBaHre TPUTOHOMETPUYECKUX 1 VYu4eb. Hemens Ne 24
BBIPAKCHUI
94 Pellieie ThHrOHOMETDIECKIX VhABHOHHM 1 Vueb. nenenst Ne 24 https://resh.edu.ru/subject/lesson/63
P P P 14/start/199928/
" VYueb. nepens Ne 24
95 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1
. VY4e0. nenens Ne 24
96 Pemnienne TpUroHOMETpUYECKUX YPAaBHEHHA 1
97 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1 Yae6. negens Ne 25
. VYue0. nenenst Ne 25
98 Pemienne TpUroHoMeTpUUECKUX ypaBHEHUN 1
. VYue0. nenenst Ne 25
99 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1
100 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1 Yueb. nenens Ne 25
KonTtponbHas padora: "Tpuronomerpuueckue VY4e0. nenenst Ne 26
101 BBIPAKEHUSI U1 TPUTOHOMETPUUECKHE 1 1
ypaBHeHHus"
ITocnemoBaTenbHOCTH, CITIOCOOBI 3adaHUS Vueb. Hemens Ne 26
102 rociexoBareabHocTell. MeTon 1
MaTeMaTUYECKON HHIYKIIUU
MOHOTOHHBIE 1 OTPAaHUYEHHBIE VY4e0. nenenst Ne 26
103 MOCJIeI0BaTEIbHOCTH. VicToprs aHanm3a 1
0ECKOHEUHO MaJIbIX
104 ApHMeTHIECKas TPOrpeccrs 1 Vueb. Hemens Ne 26 https://resh.edu.ru/subject/lesson/52
P POTP 23/start/326717/
105 I'eomerpuueckas mporpeccust 1 ¥e6. nepena No 27
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https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/

KoanyecTBO yacos

Ne JlaTa u3ydeHus DJIeKTPOHHbIE HHPPOBBIE
n/n LI TPOIS) Beero KonTpoasHele (HOMep y4. Heaenn) o0pa3oBaTe/bHbIE pecypchbl
padoThbI
106 beckoneuHo yObIBaroIiasi reoMeTpruiecKast 1 VYueb. Henmenst Ne 27
nporpeccust
107 Cymma OeckoHEYHO yObIBaroIiei 1 VYueb. Henmens Ne 27
TreOMETPHYECKON MTPOTPecCcuu
108 JIMHENHBIN ¥ YKCHOHEHUMAIIbHBIN pocT. YHcio 1 VYueb. uenens Ne 27
e. @opMyIia CII0KHBIX MPOLIEHTOB
109 JIuHeNHbIN ¥ 3KCIOHEHIMAIBHBIA pocT. Yucio 1 VYue0. nemenst Ne 28
e. @opmyJia CI0KHBIX NPOLIEHTOB
110 Hcnionb30BaHue MPOrpeccHy sl PEIICHUS 1 Vueb. nenens Ne 28 https://math-
peabHBIX 3aJa4 IPUKIaIHOrO XapaKTepa ege.sdamgia.ru/test?theme=292
111 KonTponbnas pabora: "[locnenoBarensHocTu 1 1 Vueb. nenenst Ne 28
u nporpeccun”
112 HenpeprsiBHbIE QYHKIINU U UX CBOICTBA 1 Ve0. nenemt Ne 28
113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB 1 VYueb. nepenst Ne 29
byHKIMI
114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1 Yue0. nenemt Ne 29
115 CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTPE3Ke 1 Ye0. nenemt Ne 29
116 Meroa MHTEPBAJIOB JUIsl PEILICHUS HEPABEHCTB 1 Yue0. nenemt Ne 29
117 Meroa MHTEPBAJIOB JUIsl PEILICHUS HEPABEHCTB 1 ¥1e6. negens Ne 30
118 MeTto MHTEPBAJIOB JUIsl PELICHNUS HEPABEHCTB 1 Yueb. nenens Ne 30
119 [IpuMeHeHre CBOWCTB HENPEPBIBHBIX 1 VY4e0. nenens Ne 30
GyHKIMH 1S perenus 3a1a4
120 [IpumeHeHue cBOMCTB HEMPEPHIBHBIX 1 VYue6. nepenst Ne 30

GYHKIMH 1S pereHus 3a1a4
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https://math-ege.sdamgia.ru/test?theme=292
https://math-ege.sdamgia.ru/test?theme=292

KoanyecTBO yacos

Ne JlaTa u3ydeHus DIeKTPOHHbIE HHPPOBBIE
n/n Tema ypoxa Beero | [OMTPOIIbHEIe (nomep y. nenesn) 06pa3oBaTeIbHbIE Pecypehbl
padoThbI
121 [lepBast 1 BTOpas Npou3BOAHBIC (DYHKIIMH 1 ¥ueb. nenens Ne 31
199 OmnpeeneHne, TeOMETPUYCCKUN CMBICIT 1 Vueb. Henens Ne 31 https://resh.edu.ru/subject/lesson/49
POM3BOIHOM 23/start/200980/
123 Omnpenenenne, GU3NICCKUI CMBICIT 1 VYueb. neaenst Ne 31 https://resh.edu.ru/subject/lesson/39
IPOM3BOTHOM 76/start/201104/
. VYueb. nemenst Ne 31
124 YpaBHeHHE KacaTeIbHOU K rpaduKy HyHKIIMH 1
125 YpaBHeHHEe KacaTeabHOU K rpaduky GyHKINUN 1 ¥ae0. menens Ne 32
196 TpOM3BOHbIE YEMEHTAPHEIX hyHKIIHii 1 Vue6. nenenst Ne 32 https://resh.edu.ru/subject/lesson/61
POH3BOA PHBDX YyHIH 14/start/201073/
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA 1 ¥ue6. menens Ne 32
[Ipou3sBoHast CyMMBI, IPOU3BEICHUS, Vue6. venens Ne 32 https://resh.edu.ru/subject/lesson/39
128 . 1
YaCTHOTO U KOMIO3UIIUH ()YHKIIUH 54/start/201011/
129 [IponsBoHas CyMMBI, IPOU3BEACHMUS, 1 VY4e0. nenens Ne 33
YaCTHOTO U KOMITO3UIMH ()YHKITHI
130 [TpousBoiHast CyMMBbI, MPOU3BEACHHUS, 1 VYu4eb. nenens Ne 33
YaCTHOTO U KOMITO3UIIMH ()yHKIIUN
131 KonTtponbhas padora: "[IponszBoanas” 1 1 Vue0. nenemt Ne 33
132 [ToBTOpeHue, 0000IICHNE, CUCTEMATU3AIUS 1 Vueb. nenens Ne 33 https://resh.edu.ru/subject/lesson/51
3HaHuii: "YpaBHeHUs" 38/start/200452/
133 [ToBTOpEeHME, 0600MIEHNE, CUCTEMATH3AIIHS 1 VYueb. uegenst Ne 34
3HaHui: "OyHkIUn"
134 Hrorosast KoHTpOJbHAS paboTa 1 1 Yued. nenemt Ne 34
135 HroroBast KOHTpOJIbHAS paboTa 1 1 ¥ae6. nepens Ne 34
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https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/5138/start/200452/

KoanyecTBO yacos

Ne JlaTa u3ydeHus DJIeKTPOHHbIE HHPPOBBIE
n/n Tema ypoxa Beero f;’g':::;m’“”e (nomep y. nenesn) 06pa3oBaTeIbHbIE Pecypehbl
136 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUs 1 Vueb. nenens Ne 34 https://resh.edu.ru/subject/lesson/39
3HAHUU 08/start/200483/
OBHIEE KOJIMYECTBO YACOB 110 136 10
IMPOI'PAMME
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https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/3908/start/200483/

11 KITACC

KoanuecTBO yacoB

Ne Jara uzyyenust Dy1eKTPpOHHBIE MU (PPOBHIE
Tema ypoxa KoHTpoJbHEbIE o
P
n/n Bcero (HoMep yueOHOM Hexen) oOpa3oBaTesibHbIE pecypchl
padoThI
1 [IpuMeHeHne MPOU3BOIHOMN K UCCIIEA0BAHUIO 1 VYueb. nepenst Ne 1 https://resh.edu.ru/subject/lesson/39
KUY Ha MOHOTOHHOCTH U DKCTPEMYMEI 66/start/201135/
YH TpeMy
IIpnMeHeHne TpoON3BOTHON K HCCIIEIOBAHUIO VYueb. neneist Ne 1
2 P P 1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumeHeHne NPOU3BOAHON K UCCIIEAOBAHUIO VYueb. ueneist Ne 1
3 P P 1
GyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHne MPOU3BOIHON K UCCIIEA0BAHUIO 1 VYueb. nepenst Ne 1 https://resh.edu.ru/subject/lesson/39
KUY Ha MOHOTOHHOCTH U DKCTPEMYMEI 87/start/273810/
YH TpEMYM
[Ipumenenne NPOU3BOIHON K UCCIIEAOBAHUIO VYueb. ueneist Ne 2
5 P P 1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumeHneHnne NPOU3BOSHON K UCCIIEAOBAHUIO VYueb. ueneirst Ne 2
6 P P 1
(GyHKIMIT HA MOHOTOHHOCTh M 9KCTPEMYMBI
7 Haxoxxnenne HanOOJIBIIEro U HaUMEHBIIIETO 1 Vueb. Hemensa Ne 2 https://resh.edu.ru/subject/lesson/61
3HAYCHHS HEMPEPHIBHON (YHKIIUU HA OTPE3KE 15/start/36346/
3 Haxoxnenne HanOOJIBIIIEr0 1 HAUMEHBIIIETO 1 VYueb. uegeist Ne 2
3HAYCHHS HEMPEPHIBHON (YHKIIUU HA OTPE3KE
9 Haxoxnenne HanOOIIBIIEr0 U HAUMEHBIIIETO 1 VYueb. uempens Ne 3
3HAUEHUs HEMPEPHIBHON (PYHKIIMK HA OTpPE3Ke
10 Haxoxnenne HanOOIBIIEr0 U HANMEHBIIIETO 1 VYueb. negenst Ne 3
3HAYEHUS HEIIPEPLIBHOMN KIIUA Ha OTPE3KE
pep YH p
11 Haxoxnenue HanOOJIBIIEr0 U HAUMEHBIIIETO 1 VYueb. uempens Ne 3
3HAuUEHUs HEMPEPHIBHON PYHKIIMK HA OTPE3KE
12 HaxoxneHue HanOOJIBIIEr0 U HAUMEHBIIIETO 1 VYueb. uemens Ne 3

3Ha4YeHUs HEMPEPbIBHON (PYHKIIMHN HA OTpE3Ke
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https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/

KoanyecTBO yacos

Ne Jara usydyenust DJIeKTpOHHBbIe HH(POBLIE
Tema ypoka KouTpoJbHbie .
n/n Bcero (HoMep yueOHOI Hemen) o0pa3oBaTejbHbIE pecypchl
padoThI
13 [IprMeHeHrne npou3BOHOMN ISl HAXO0XKICHUS 1 VYueb. uenenst Ne 4
HAWIYYILIEro peuieHus B MPUKIIAIHBIX 3a/1a4ax
14 [IpuMeHeHne IPON3BOIHOM JIs HAX 0K ICHUS 1 VYue0. nenens Ne 4
HAWIYYILIEro peuieHus B MPUKIIAIHBIX 3a/1a4ax
[IpumeneHre npoU3BOIHOM 1Sl ONIPEAECIICHUS VYue0. nenens Ne 4 .
15 CKF:) oc CKIZ) . olecca 32 AHHOTO 1 A https://resh.edu.ru/subject/lesson/61
TH U HUS TT HHOT
POCTH 1 yCKOp porieced, sal 95/start/225651/
dbopmyIoi uiu rpadpuKomM
[IpumeHeHue MPoU3BOIHOM ISl ONIPEICICHUS Vueb. nenenst Ne 4
16 CKOPOCTH U YCKOPEHHS TIpoliecca, 3aJaHHOTO 1
dbopmyIoi uiu rpadpuKomM
17 Komnoszunus ¢pyHkimit 1 Yueb. nenernst Ne 5
18 Komnoszunus ¢pyHkiuit 1 Yueb. nenernst Ne 5
19 Komnosurus ¢pyHkimit 1 Yue0. nenens Ne 5
20 ['eomeTrpuueckre oOpa3bl ypaBHEHUI Ha 1 VYueb. nepenst Ne 5
KOOPAWHATHOM IIOCKOCTH
21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha 1 VYu4e0. nenenst Ne 6
KOOPAWHATHOW IIOCKOCTH
29 KonTtponbHas padora: "Mccnenoanue 1 1 VYu4e0. nenenst Ne 6
(GYHKIH ¢ TOMOIIBIO TPOU3BOTHON"
[TepBooOpasHasi, OCHOBHOE CBOHCTBO VYue0. nenemnst Ne 6 https://resh.edu.ru/subject/lesson/49
23 1
epBOOOPa3HBIX 24/start/225713/
24 [lepBooOpa3Hble FMeMeHTapHBIX (DYHKIIHIA. 1 VYu4e0. nenenst Ne 6

[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX
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https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/

KoanyecTBO yacos

Ne e e KonTporbmsie Hara myq(i}mﬂ DJIeKTpOHHBbIe HH(POBLIE
n/n Bcero (HoMep yueOHOI Hemen) o0pa3oBaTejbHbIE pecypchl
padoThI
o5 [TepBooOpazHble 37eMeHTApHBIX (YHKITHI. 1 VYueb. nenenst Ne 7
[TpaBuiia Hax 0k 1eHUS IEPBOOOPA3HBIX
Hurerpai. I eoMeTpudyecKkuii CMbICIT VYueb. nepens Ne 7 https://resh.edu.ru/subject/lesson/61
26 WHTErpaia 1 17/start/225775/
97 Brruucnenue onpenenéHHoro MHTerpaia 1o 1 VYue0. nenemnst Ne 7
dopmyne Herorona-Jleitbnuia
28 Brrunciienue onpenesi€HHOro HHTerpasia 1o 1 Vueb. nenenst Ne 7
dopmyne Herorona-Jleitbnuia
29 [IpuMeHeHne nHTETpaNa Ui HaXOKACHUS 1 VYueb. nepemnst Ne 8
IomIaiel TIoCKuxX Guryp
30 [IpuMeHeHne nHTETrpaIa U1 HaXOKIACHUS 1 VYueb. nepenst Ne 8
00BEMOB reOMETPUUECKHX TEI
31 [Ipumeps! pemenuii auddepeHnnaIbHbIX 1 Vueb. nenenst Ne 8
ypaBHEHUI
39 [Ipumeps! pemennii qudpepeHnnaIbHbIX 1 VYueb. nemenst Ne 8
ypaBHEHUH
Marematuueckoe MOJCIMPOBAHUE PEATHHBIX VYue0. nenenst Ne 9
33 IIPOIIECCOB ¢ TOMOMIBIO A epeHInanbHBIX 1
ypaBHEHUH
34 KonTtponbhas padora: "[leppooOpasHas u 1 1 VYu4e0. nenenst Ne 9
uHTerpan”
Tpuronomerpuyeckue GyHKIIMH, UX CBONCTBA VYueb. nenenst Ne 9 https://resh.edu.ru/subject/lesson/49
35 U rpaduKu 1 20/start/200702/
36 Tpuronomerpruyeckue GyHKIMH, UX CBONCTBA 1 VYueb. nenenst Ne 9

u rpaduKu
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https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/

KoanyecTBO yacos

Ne Jara usydyenust DJIeKTpOHHBbIe HH(POBLIE
Tema ypoka KonrposabHbie o
n/n Bcero (HoMep yueOHOI Hemen) o0pa3oBaTejbHbIE pecypchl
padoThI
Tpuronomerpuyeckue GyHKIIMH, UX CBONCTBA VY4eb. nemens Ne 10 https://resh.edu.ru/subject/lesson/55
37 1
U rpaduku 70/start/200795/
38 Tpuronomerpuueckue GyHKIUHU, UX CBOHCTBA 1 VY4e0. nenens Ne 10
U rpaduku
Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA VYueb. nepens Ne 10 https://resh.edu.ru/subject/lesson/39
39 1
u rpaduku 43/start/200825/
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX Vueb. nenenst Ne 10
40 YpaBHEHUH C TOMOIIbIO TPUTOHOMETPHUYECKON 1
OKPY>KHOCTH
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX Vueb. nenenst Ne 11
41 YPaBHEHUH C TOMOIIbIO TPUTOHOMETPHUYECKON 1
OKPYKHOCTHU
OT60p KOpHEN TPUTOHOMETPUUECKUX Vueb. nepenst Ne 11
42 YPaBHEHUH ¢ TOMOIIBIO TPUTOHOMETPUYECKON 1
OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX VYue0. nenmenst Ne 11
43 YPaBHEHUH ¢ TOMOIIBIO TPUTOHOMETPUYECKON 1
OKPY>KHOCTH
44 P 1 Yueb. nemeist Ne 11 https://resh.edu.ru/subject/lesson/47
eIIeHNe TPUTOHOMETPHUYECKIX HEPAaBEHCTB 38/start/ 200420/
45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1 Yueb. nenens Ne 12
46 Pemenune TpuroHoMeTpuUECKUX HEPABEHCTB 1 Yueb. nenens Ne 12
47 Pemenune TpuroHoMeTpuUECKUX HEPABEHCTB 1 Yueb. nenens Ne 12
48 KonTtponsnas padora: "I'paduku 1 1 Vueb. nenens Ne 12
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https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4738/start/200420/

KoanyecTBO yacos

Ne Jara usydyenust DJIeKTpOHHBbIe HH(POBLIE
Tema ypoka KouTpoJbHbie .
n/n Bcero (HoMep yueOHOI Hemen) o0pa3oBaTejbHbIE pecypchl
padoThI
TPUTOHOMETPUICCKUX (DYHKITAMN.
Tpuronomerpuyeckue HepaBeHCTBA"
OcHOBHBIE METO/IbI PEILIEHUS I0KA3aTEJIbHBIX VYueb. nepens Ne 13 https://resh.edu.ru/subject/lesson/56
49 1
HEPaBEHCTB 27/start/159321
50 OCHOBHBIE METO/IbI PEIICHUS] TOKa3aTEIbHbIX 1 VYueb. ueneist Ne 13
HEPaBEHCTB
51 OCHOBHBIE METO/IbI PEILICHUS MTOKA3aTEeIbHBIX 1 Yueb. negeinst Ne 13
HEpPABEHCTB
OCHOBHBIE METO/IbI PELLIEHUS TOKA3aTEIbHbBIX VYueb. nepenst Ne 13 https://resh.edu.ru/subject/lesson/47
52 1
HEPABEHCTB 31/start/159352/
OcCHOBHBIE METO/IbI PELLICHUS VYueb. nepens Ne 14 https://resh.edu.ru/subject/lesson/38
53 1
norapu(pMHUECKUX HEPABEHCTB 52/start/199119/
54 OCHOBHBIE METObI PELICHUS 1 VYueb. ueneist Ne 14
Jorapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEIICHUS 1 Yueb. uegens Ne 14
Jorapu(pMUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI pEIIECHUS 1 Yueb. uegens Ne 14
norapu(pMUUECKIX HEPABEHCTB
57 OCHOBHBIE METO/IbI pELICHUS 1 Vueb. nenenst Ne 15
MPpALMOHAJILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEIIECHUS 1 Yueb. nemeinst Ne 15
HUPpAIMOHATFHBIX HEPABEHCTB
59 OCHOBHBIE METO/TbI pEIICHUS 1 Yueb. nenenst Ne 15
HPpAIMOHATFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pELICHUS 1 Vueb. Henens Ne 15 https://resh.edu.ru/subject/lesson/61

HppanoOHaJIbHBIX HCPABCHCTB

31

23/start/149198/



https://resh.edu.ru/subject/lesson/5627/start/159321
https://resh.edu.ru/subject/lesson/5627/start/159321
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/6123/start/149198/
https://resh.edu.ru/subject/lesson/6123/start/149198/

KoanyecTBO yacos

Ne Jara usydyenust DJIeKTpOHHBbIe HH(POBLIE
n/n Tema ypoxa Bceero Kourpossusie (HoMep yueOHOI Hemen) o0pa3oBaTejbHbIE pecypchl
padoThI
61 ['papraeckue meTo b1 peme}umﬂ 1 VYue0b. Henens Ne 16
UppaLMOHATIBHBIX YPaBHEHUN
62 I'paduueckue meTop1 peH_IteI/ISI 1 VYue0. nenenst Ne 16
UppaLMOHATIBHBIX YPaBHEHUN
63 I'paduueckue meTop1 peH:I'eHI/ISI 1 VYue0. nenenst Ne 16
NOKa3aTeIbHBIX YPaBHEHUN
64 I'padmuueckue metoab! pemeHus 1 Vueb. nenens Ne 16
IIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue metoas! pereHus 1 VYueb. nepenst Ne 17 https://resh.edu.ru/subject/lesson/41
Jorapu(pMUUECKUX YpaBHEHHIA 55/start/38784/
66 I'paduueckue metoas! pereHus 1 VYueb. nepenst Ne 17
norapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue metoab! pemeHus 1 Vueb. nenens Ne 17
J0rapupMHUECKUX HEPABEHCTB
I'padmuueckue metos! pereHus VYueb. nepenst Ne 17
68 NOKa3aTeIbHbIX U JIOTapu(pMUIECKUX 1
yYpaBHEHUU
I'paduueckue meToab! pemeHust VYue0. nenmenst Ne 18
69 MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 1
ypaBHEHUH
I'paduueckue MeTo bl penIeHus VYue0. nenemnst Ne 18
70 MOKa3aTeNbHbBIX U JOrapu(PMUYECKUX 1
HEPaBEHCTB
I'paduueckue MeTo bl pereHus VY4e0. nenemnst Ne 18
71 NOKa3aTeIbHbBIX U JIOTapu(pMUIECKUX 1

HCPAaBCHCTB
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https://resh.edu.ru/subject/lesson/4155/start/38784/
https://resh.edu.ru/subject/lesson/4155/start/38784/

KoanyecTBO yacos

Ne Jara usydyenust DJIeKTpOHHBbIe HH(POBLIE
Tema ypoka KonrposabHbie o
n/n Bcero (HoMep yueOHOI Hemen) o0pa3oBaTejbHbIE pecypchl
padoThI
KoHnTtposnbhas padora: "UppanuoHaibHbIE, VYue0b. nemenst Ne 18
72 MOKa3aTeJIbHBIC U JJOTapU(PMUUECKHE 1 1
HepaBeHCTBA"
KomruiekcHbie uncia. Anredbpandeckas u Yueb. neneinst Ne 19
73 TPUTOHOMETpHUYECKast (DOPMBI 3aITUCH 1
KOMIUIEKCHOT'O YHCJIa
Kommiekcubie uncia. Anredpanueckas u VYueb. Henens Ne 19 .
74 HroHOMeTpHIeCKa o MBI: sameH 1 A https://resh.edu.ru/subject/lesson/61
P P P 20/start/38567/
KOMIUIEKCHOT'O YHUCIIa
Apudmernueckne onepanum ¢ VYueb. nepenst Ne 19 https://resh.edu.ru/subject/lesson/41
75 1
KOMILJIEKCHBIMH YHUCJIaMU 15/start/149105/
76 ApudmeTrdeckue ornepauu C 1 Vueb. nenens Ne 19
KOMIUIEKCHBIMU YHCIIAMU
77 N300pakeHne KOMIIJIEKCHBIX YKCEN Ha 1 VYue6. nepenst Ne 20 https://resh.edu.ru/subject/lesson/41
KOOPJIMHATHOM MJIOCKOCTH 03/start/38536/
78 N3o0paxeHne KOMIJIEKCHBIX YHCET Ha 1 VY4eb. nenens Ne 20
KOOPAWHATHOM IIOCKOCTH
®opmyna Myaspa. Kopau n-oii ctenenu us VY4e0. nenens Ne 20 https://resh.edu.ru/subject/lesson/49
79 1
KOMILIEKCHOT'O YHclia 30/start/79039/
80 ®opmyna Myaspa. KopHu N-oi crenenu u3 1 VYue6. nepenst Ne 20
KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI IS Yueb. nemeist Ne 21
81 petieHus GU3NUEeCKUX U reOMETPUUECKUX 1
3a/1a4
82 KonTtponbhas padora: "KomiuiekcHsie uncna” 1 1 Yueb. nenens Ne 21
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https://resh.edu.ru/subject/lesson/6120/start/38567/
https://resh.edu.ru/subject/lesson/6120/start/38567/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4103/start/38536/
https://resh.edu.ru/subject/lesson/4103/start/38536/
https://resh.edu.ru/subject/lesson/4930/start/79039/
https://resh.edu.ru/subject/lesson/4930/start/79039/

KoanyecTBO yacos

Ne Jara usydyenust DJIeKTpOHHBbIe HH(POBLIE
Tema ypoka KonrposabHbie o
n/n Bcero (HoMep yueOHOI Hemen) o0pa3oBaTejbHbIE pecypchl
padoThI
83 HatypanbHble U 11e1ble Yrciia 1 Yueb. nenens Ne 21
84 HatypanbHble U 11e1ble Yrciia 1 Yueb. nenens Ne 21
[IpuMeHeHne NpU3HAKOB JEIMMOCTH LIEIIbIX Vueb. nepenst Ne 22 https://resh.edu.ru/subject/lesson/52
85 1
qucen S55/start/272511/
86 [IpumeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX 1 VYu4e0. nenenst Ne 22
yuceln
87 [IpumeHeHne MPU3HAKOB AETUMOCTH IENIBIX 1 VYu4e0. nenenst Ne 22
yucen: HOJl u HOK
88 [IprMeHeHne pU3HAKOB JEIMMOCTH LIEIIbIX 1 VYueb. nepenst Ne 22
gucen: HOJl m HOK
89 [IpumeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX 1 VY4e0. nenens Ne 23
YHCell: OCTaTKU [0 MOIYJIIO
90 [IpuMeHeHne nprU3HAKOB JENMMOCTH LIEbIX 1 VY4e0. nenens Ne 23
YHCEJl: OCTaTKH 10 MOZYJIIO
[IpumeHeHne MpU3HAKOB AETUMOCTH LEJIBIX VYueb. nepenst Ne 23
91 yucen: anroput™ EBknuna st pemeHus 1
3a/1a4 B LIEJIbIX YHCIax
92 KonTtponbHas padora: "Teopus nenbix yucen” 1 1 Yueb. nenens Ne 23
CucreMa 1 COBOKYITHOCTh YPaBHEHUI. Yueb. uegens Ne 24 .
93 PABHOCHILHLLE CZ:TGMH HycmeeMH 1 https://resh.edu.ru/subject/lesson/61
23/start/149198/
CJIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHII. Vueb. nenenst Ne 24
94 PaBHOCWMIIBHBIE CHCTEMBI 1 CUCTEMBI- 1

CIIEZICTBUS
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https://resh.edu.ru/subject/lesson/5255/start/272511/
https://resh.edu.ru/subject/lesson/5255/start/272511/
https://resh.edu.ru/subject/lesson/6123/start/149198/
https://resh.edu.ru/subject/lesson/6123/start/149198/

n/n

95

96

Tema ypoka

OCHOBHBIE MCTOIBI pECHICHUA CUCTEM U

COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OcHOBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEW MPpPallMOHATILHBIX YpaBHEHUI

KoanyecTBO yacos

Bcero

KonrposabHbie
padoThI

Jara usydyenust
(HoMep yueOHOI Hemen)

VYue0. ueneis Ne 24

VYueb. ueneist Ne 24

DJIeKTpOHHBbIe HH(POBLIE
o0pa3oBaTeiibHbIe pecypchl

97

98

99

OcHOBHBIC MCTOJbI pCICHUA CUCTCM U

COBOKYITHOCTEW IOKAa3aTEIbHbIX YPAaBHECHUI

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM U

COBOKyrIHOCTCﬁ IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH JIorapu()MU4ecKux
YpaBHEHUN

VYueb. uenens Ne 25

VYueb. uemenst Ne 25

Yueb. negeinst Ne 25

https://resh.edu.ru/subject/lesson/41

55/start/38784/

100

OcHOBHBIE MCTOJBI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
ypaBHEHUH

Yueb. nenenst Ne 25

101

[IpuMeHeHne CUCTEM K PEILLEHUI0
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTel HayKH U pealibHOM
JKU3HH, MHTEPIIpETALs TOJTY4EHHBIX
pe3yJIbTaToOB

VYueb. uenens Ne 26

102

[IprMeHeHne CUCTEM K PEIEHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
JKWU3HHU, HHTEPIIPETALUs TOJTY4YEHHBIX
pe3yJIbTaToOB

VYueb. uenens Ne 26

103

[IprMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00JaCTel HayKH U peasibHOM

VYueb. uenensa Ne 26
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https://resh.edu.ru/subject/lesson/4155/start/38784/
https://resh.edu.ru/subject/lesson/4155/start/38784/

KonnuyecTBo 4acos
Ne Tema VDoKa Jara usydyenust DJIeKTpOHHBbIe HH(POBLIE
n/n o Bcero KOHTI;OM’HHe (HoMep yueOHOI Hemen) o0pa3oBaTejbHbIE pecypchl
padoThI
KHU3HHU, UHTEPIpEeTalys HOTy4eHHBIX
pe3yibTaToB
KonTtponsnas padora: "Cucremsl VYue0. nenenst Ne 26
104 paLMOHATIBHBIX, UPPALIMOHATIBHBIX 1 1
IIOKa3aTeIbHbIX U JIOrapu(pMUIECKUX
ypaBHeHUI"
105 PALOHANL HELE VHABHCHILL C HADAMETDAMI 1 VYueb. Henmens Ne 27 https://resh.edu.ru/subject/lesson/41
B P paMetp 45/start/111179/
106 PanmonansHbIE HEpABEHCTBA C TapaMeTpaMU 1 Yueb. nenens Ne 27
107 PanyoHaneHbIE CUCTEMBI ¢ TApaMETPAMU 1 Yueb. nenens Ne 27
HppanuonanbHEIC YPaBHCHHS, HEPABSHCTBA C Vueb. nemgens Ne 27 .
108 ppatl P P 1 A https://math-ege.sdamgia.ru/
napameTpamu
109 HppannoHnalibHbIE CHCTEMBI ¢ TApaMETPaMHU 1 Yueb. nenens Ne 28
Iloka3zaTenbHBIC YpaBHEHUS, HEPABEHCTBA C Vue0. nemens Ne 28
110 P P 1
napaMeTpamu
111 [loka3zarenbHble CUCTEMBI C TApAaMETPAMU 1 Yueb. nenensa Ne 28
Jlorapudmudeckue ypaBHEHHS, HEPaBEHCTBA Vue0. nemens Ne 28 .
112 puep P P 1 s https://math-ege.sdamgia.ru/
C mapameTpaMu
113 Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu 1 Yueb. nenens Ne 29
114 TpUroHOMETpUUECKUE YPABHEHHUS C 1 VY4e0. nenenst Ne 29
napaMeTpamu
115 TpuroHomeTpuuecKue HEPABEHCTBA C 1 VY4e0. nenenst Ne 29
napameTpamu
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KoanyecTBO yacos

Ne Jara usydyenust DJIeKTpOHHBbIe HH(POBLIE
n/n Tewa ypoka Bcero Kontpoasire (HoMep yueOHOI Hemen) o0pa3oBaTejbHbIE pecypchl
padoThI
116 TpuroHomeTpuuecKne CUCTEMBI € 1 VYu4eb. Henmens Ne 29 https://math-ege.sdamgia.ru/
napaMeTpamu
[TocTpoenue u nccnenoBanue VY4e0. nenens Ne 30
117 MaTeMaTHUYECKUX MOJIENIeH peabHbIX 1
CUTYalui C MOMOIIBIO YPaBHEHUM C
napaMeTpamu
[TocTpoenue u nccnenoBanue VYueb. nepenst Ne 30
118 MaTEeMaTUYECKUX MOJIEJICH peaabHbIX 1
CUTYaIUi C MOMOIIIBIO CUCTEM YPaBHEHHI ¢
napaMeTpamu
[TocTpoenue u nccnenoBanue VYueb. nepenst Ne 30
119 MaTeMaTI:ItIeCKI/IX MOJIETICH peabHBIX ) 1
CUTYAIIM# C MOMOIIBIO CUCTEM YPaBHEHUM C
napaMeTpamu
120 KonTponsHnas pabora: "3agauu c 1 1 VYue6. nepenst Ne 30
napamerpamu”
121 HOBTO\]’Z)C'I:ISII/IC, 0606H.I(?‘HI/IG, CHCTEeMaTH3aIus 1 Yueb. nemeist Ne 31 https://resh.edu.ru/subject/s1
3HaHUi: "YpaBHEHUS
122 [ToBTOpeHue, 06001IEHNE, CUCTEMATHU3AIIHS 1 Vueb. Hemensa Ne 31
3HaHMU: "YpaBHeHuUA"
123 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 1 Yueb. nemeist Ne 31
3HaHuM: "YpaBHeHUs. CucTeMbl ypaBHEHH"
124 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 1 Vueb. Hemens Ne 31
3HaHui: "HepaBencrtsa"
125 [ToBTOpeHme, 0600MIIEHNE, CUCTEMATH3AIIHS 1 Yueb. nemenst Ne 32

3HaHui: "HepaBencrtsa"

37



https://math-ege.sdamgia.ru/
https://resh.edu.ru/subject/51

KoanyecTBO yacos

Ne e e KonTporbmsie Hara myq(i}mﬂ DJIeKTpOHHBbIe HH(POBLIE
n/n Bcero paGoTh (HoMep yueOHOI Hemen) o0pa3oBaTejbHbIE pecypchl
126 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3AIIH 1 Vue6. negemns Ne 32
3HaHuii: "HepaBencrpa"
127 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS 1 Vueb. negemnst Ne 32
3HaHui: "[IponsBoaHas u e€ npumeHenue"
128 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS 1 Vueb. neagens Ne 32
3HaHuii: "[IponsBoanas u e€ npuMeHeHue"
129 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL 1 Vueb. Henens Ne 33
3Hanuii: "l[IpousBoaHas u e€ npumenenue"
130 [ToBTOpeHuUe, 06001IeHNE, CHCTEMATH3AIUS 1 Vue6. nemens Ne 33
3HaHuil: "MHTerpan u ero npuMeHeHue"
131 [ToBTOpeHUe, 06001IeHNE, CHCTEMATH3AIUS 1 Vue6. nemens Ne 33
3HaHui: "Oynkiun"
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AT 1 Vueb. Henens Ne 33
3HaHui: "OyHKuun"
133 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 1 Vueb. nemens Ne 34
3HaHui: "OyHkuun"
134 Hrorosast KoHTpoJbHAS paboTa 1 1 Vueb. nenensa Ne 34
135 WroroBast kKoHTpOJIBHAS paboTa 1 1 Vueb. nenensa Ne 34
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AIHS 1 Vueb. negens Ne 34 https://math-ede.sdamaia.r/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O NTPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

1. Mep3znsk A.I'., Homuposckuii J[.A., [lonskoB B.M. AnreOpa u Hayana MaTeMaTu4ecKkoro
ananu3a(YrinyoneHusiil ypoBenb): Yu. aisa 10 ki.- M.: IlpocBemenune, 2023

2. Mepansak A.I'., Homuposckuii JI.A., [Tonskor B.M. Anrebpa 1 Hauaia MaTeMaTHIE€CKOTO

ananu3a(YrinyOneHusiil ypoBenb): Yu. ana 11 k.- M.: IlpocBemenne, 2023

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

1. . Maremaruka: anreOpa u Hayajia aHaJn3a, TeoMeTpus. Anredpa u Havana aHanusa: 10 kiacc:
yrayOJeHHBIA YPOBEHb: CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0oThl: yueOHOoe mocobue/ A. T
Mep3smsik, B. b. Ilononckuit, E. M. PabunoBuu, M. C. fAxup. - Mocksa: [Ipocsenienue, 2022.

2. . Slmenko. U. B. Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIU3a. Y HUBEPCATbHBIH
MHOT'OYPOBHEBBIN cOOpHHK 3a1a4. 10-11 kmaccel: yueb. mocodue s obiieoOpazoBar.
opranuzaruit/ U. B. Amenko, C. A. lllectakos., - M. : IIpocBemenue, 2021.

3. . AnreOpa u Hauana aHanuza. Temarndeckue Tecthl. 10-11 xmaccrr/ Cocr. JI. O. Jlenumena, I1.
M. Kamaes, H. B. Kaproxuna. - M. : BAKO, 2021.

4. KoHTponbHO-U3MEpUTENbHBIE MaTepuaibl. Anredpa n Havyana aHanusa: 10 kinace/ Coct. A. H.

Pypykun - M. BAKO, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET

Poccuiickas anekTponHas 1kosa https://resh.edu.ru/

[{udporoit oOpazoBarenbHbIi KOHTEHT https://educont.ru/

WuTepaktuBHas padouas terpans hitps://skysmart.ru/distant/fag/

[ludposeie cepBucer nopraia "[Ipocsemenue” https://prosv.ru/
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