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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MMOCKOJIKY, C OJIHOH CTOPOHBI, OH OOECICUMBACT WHCTPYMEHTAILHYIO 0a3y s
W3YUYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroill CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYyeT CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHallh3a 3aKja/IbIBaeT
OCHOBY JUIsI YCICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3MKH, XUMHUHU, OUOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHSI PKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJIb30BaTh WX JJIsl JajJbHEHIIEro oOpa3oBaHUsl U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHUYeCKOro aHaln3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBaTh
YTBEPKJEHUS C TTOMOIIBI0 UHAYKIIMU U PACCYXKIaTh JNEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIIICHHE.

B xoxe u3yuenus yuebHOro Kypca «Ainrebpa v Havajla MaTeMaTHYECKOTO
aHajau3a» OOydYaroluecs IMOJIYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
WHTEPIpETAllu  TIOJYYCHHBIX  pEHIeHWH, 3HAKOMSTCS €  MNpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B NPUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Yy4yeOHBbI Mmarepuan, CrnocoOCTBYIOIIUN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3ybTar.

B ocHoBe MeToMKM 00yUeHHs ayire0pe 1 HauajaM MaTeMaTHYeCKOro aHalli3a
JICKUT EATCTHHOCTHBINA TPUHITUT OO0y YCHHUS.

B cTpykType yue6HOTOo Kypca «Anredpa u Hayalia MaTeMaTHIeCKOTO aHATN3a)
BBIJICJICHBI  CIICNIYIOIIUE COAEPXKATEIbHO-METOANYECKUEe JuHUU: «Yucna wu
BbIUUCTIEHUSD», «DyHKIIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCcKoro aHanuza», «MHoxecTBa W JiorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCSd Ha MPOTSHKEHUH JABYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa v MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U pasziesiaMu. JlaHHbIH yueOHbIH
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBIaIEBaOT BcE OoJiee MUPOKUM MATEMATUICCKUM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MaTEeMAaTHYECKOW 3a/Ja4yu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha yPOBHE OCHOBHOTO 0011er0 0OpazoBanus. Ha ypoBHe cpeanero olriero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLEHUBATh YUCIIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MaTeMAaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIMMCSI MHOXKECTBA HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puieckue 3agadyd W Olepaluu: JAeJICHHE Hallelo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeIbHOMY PACHIMPEHHIO Kpyra HWCHOJIb3YyeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHHS JJISl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJISJICH pPEaJbHOTO MHpPA, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHE U
KOHKPETH3aIHSI.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCsl HA TPOTSHKCHHHU BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OoOydarolMecs OBJIQJICBAIOT PA3JIMYHBIMH  METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIATHBIX
3aj71a4 ¥ 3aJ1a4 Ha HAaXO0XKJICHUE HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboOThl ¢ CHUMBOJBHBIMH (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK S3bIKa HAYKH.

ConepxkatenpbHo-MeToanueckass auHuA «DyHkuMu u rpaduku» TECHO
neperyieTaeTess ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapuPMUIECKON 1 TPUTOHOMETPUUECKUX (QYHKIIMM, X CBONCTB
U rpadukoB, UCTOIb30BaHUE (QYHKIMN N7 PEIICHUs 3aad U3 JAPYruX y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEKITY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHaTUTHYECKOM, TpadudecKoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTeMaTHYECKUX, TaK W MPUKJIAIHBIX 3aj]ad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMPEAeNsATh HMX HauOOJNbIINE W HAUMEHBIIUE
3HAQYECHUS, BBIYUCIATH UIOMAaau Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U
yCKOpeHusi TiporieccoB. JlaHHasi cojaep:kaTeiabHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMHYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronrecs y3HatoT O BBIIAIOIINAXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKH KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeasiaraloT HauOoJiee YHUBEpPCAJIbHBIM SI3bIK, OOBEIUHSIONINI BCe pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATH €0 ISl BBIPAXKEHUSI CBOMX MBICIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KK/IBIN U3 pa3/eioB MPOTPaMMBbl, TOCKOJIEKY BECh MaTepHaIl
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETHU3UPOBATH  IpoOIIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B poIecce U3yUeHHs BCEX TeM Y4eOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOTO Kypca «AnreOpa U Havajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OecKkoHEUHbIe TMepuoanyeckue npodu. [lpuMeHeHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmxEéHHbIC BHIYMCICHUS, TTPAaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NMPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAHI€HC, KOTAHT€HC YHMCJIOBOIO0 apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMu KO3 UIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPIKAIINX CTEIICHU U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue YpaBHEHUH. OcHOBHBIC METO/IbI pereHus

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJEIIEN PEalbHOM CHUTyaldd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amganus GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Komno3zummss @yskuuil. I'padpuk  QyHKImMu. DnemeHTapHble MNpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHHUMYMBbI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuYecKon
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
npoLeHTOB. Mcrnonb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOUYKHM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUS] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3aJ1a4 M 3a/1a4y U3 pa3lInyHbIX 00JIaCTe HAYKH U PEAIbHOM KU3HH, HHTEPIIPETALUS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs YpaBHEHM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
IPUKIAJAHBIX 3ajadax, JUIsl OINPENEIECHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNuterpain. ['eomerprueckuil CMbICI MHTETpAIa. BeruuciaeHne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHA 00YYaOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C UX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUMN, BOCIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHWE IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIO0BEUECKOM ACATEIbHOCTH, ATANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HanbOoJIee MOAXOIAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAaHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 0ObEKTaMU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOILECCa, A TAaKKE BbIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3HPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCBbMEHHBIX TEKCTaxX, JaBaThb IMOSICHEHHS II0 XOJAY pELICHHs 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuasnora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpEe3eHTAlNH U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEUICHHUI ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yjbTaTa peIIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUSAM, OOBACHITH MPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpU pelleHHH Y4eOHbIX 3aJad, HNPUHUMATh 1elb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHoOBBIX (opMax paboThl (00CYykIAeHUS, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpUPOBATh MOHATHUSAMH: paAIMOHATBLHOE YHCIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTHNKEHHBIC BEIYUCIICHUS, IPABUIa OKPYTIJICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH NOHATHUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aQPKKOCHUHYC W aPKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOT'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEJIM C IIOMOLIBI0 MAaTpPULl U ONPEIEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYECKre (GOpMYIIbl I TPeoOpa3oBaHuUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha A3BIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (yHKUuH, rpadux QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTENeHHOW (YHKIHMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX TPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM JJISI PEIIEHUs peajbHBIX 3a4ad IMPUKIIATIHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMIPEPBIBHBIE (PYHKIIMU, TOUYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHSATHUSIMU: OIpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hadasia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IEJIbIX YHCEeJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypaJbHBIX 4ucCen I PEMIEHUS 3a4ad, NPUMEHSTh aIrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YHCIia B anreOpamyeckoil u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEMICHUS C TMOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pPallMOHAJIBHBIX, UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C apaMeTPaMH;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJibTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIUU JJI1 MOJCIUPOBAHUS U MCCIEAOBaHUS pPealbHBIX
ITPOIIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4Illero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHUX, 3a71a4ax, IJisl ONpeaeICHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyion uin rpaduKkoM;



cBOOOIHO OMEpUpOBaTh TMOHATUSIMHU: [EPBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nuddepeHnanbHbIX YpaBHEHUM;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM dekTpoHHbIE (LM (POBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
Muorowiensl. PanimonanbHbie .
1 B 24 1 https://resh.edu.ru/subject/lesson
ypaBHEHUS U HepaBeHCTBAa. CHUCTEMBI
JIMHEWHBIX YpaBHEHUN
2 Oyukiun u rpapuku. CreneHHas 12 1 http://school-
(YHKIUS C IIETTBIM MTOKa3aTeIeM collection.edu.ru/catalog
3 Apudmernueckuii KOpeHb N-0it 15 1 http://school-
creneHu. MppanuonanpHble ypaBHEHUS collection.edu.ru/catalog
[TokazarenbHas QyHKIUS. )
4 Pyncu 10 1 https://resh.edu.ru/subject/lesson
[TokazarenbHblE ypaBHEHUS
Jlorapupmuueckast GQyHKIuUsA. )
5 pucb Py 18 1 https://resh.edu.ru/subject/lesson
Jlorapudmuueckue ypaBHEeHUS
TpUrOHOMETPUYECKUE BBIPAKEHUS U .
6 P P P 22 1 https://resh.edu.ru/subject/lesson
ypaBHEHUS
7 [TocnemoBaTeIbHOCTH U MIPOTPECCHH 10 1 https://resh.edu.ru/subject/lesson
http://school-
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 collection.edu.ru/catalog
9 [ToBTOpenue, o6o0mEH e, 5 9 http://school-
cucTeMaTu3alys 3HaHu| collection.edu.ru/catalog
OBLIEE KOJIMYECTBO YACOB I10 136 10 0
[MPOI'PAMME



https://resh.edu.ru/subject/lesson
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog

11 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE peCypcChl
padoThbI padoTbl
1 HccnenoBanmne QyHKIHA ¢ TOMOIIBIO 29 1 http://school-
MPOU3BOIHOMN collection.edu.ru/catalog
2 ITepBooOpa3Has 1 HHTErpa 12 1 https://resh.edu.ru/subject/lesson
r
. (bpa(bHKI:I T};HFOHOMeTqueCKnx y . hitto://school-
YHICHHH. & PHTOHOMETPIHCECIIE collection.edu.ru/catalog
HEpPaBEHCTBA
4 HppaunoHanbHble, IOKa3aTEIbHbIE U 24 1 http://school-
norapuMUYECKHe HEPABCHCTBA collection.edu.ru/catalog
KomruiekcHble uncia 10 https://resh.edu.ru/subject/lesson
HarypainbHble U 11eJ1bIe Yrcia 10 https://resh.edu.ru/subject/lesson
Cucrembl paluOHaIbHBIX,
7 UppalMoOHAIbHBIX MTOKa3aTeIbHBIX U 12 1 https://resh.edu.ru/subject/lesson
Jorapu(PMUYECKUX YpaBHEHUM
http://school-
8 3anatn ¢ napameTpamu 16 1 collection.edu.ru/catalog
I1 , 0000 , .
9 OBTOPEHHE, 000 meHPVIe 16 2 https://resh.edu.ru/subject/lesson
cucTeMaTu3anus 3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOT'PAMME



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
https://resh.edu.ru/subject/lesson
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
https://resh.edu.ru/subject/lesson

10 KITACC

IHOYPOYHOE IINTAHUPOBAHHUE

Ne
/o

Tema ypoka

KonunuectBo uacoB

Bcero

KoHTtposbHbIE
paboTsI

IIpakTnueckue
paboThI

Jara
H3y4EeHUA

DnexTpoHHbIe U(POBBIE 00pa30BaTEIHHBIC
pecypcsl

MHO0XeCTBO, Oneparuy Hal
MHOX>XECTBAMH U UX
CBOWCTBA

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

[uarpammsl Ditniepa-Benna

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

[TpuMmeHeHue TeopeTHKo-
MHO>KECTBEHHOT0 armapara
TUTSL pEIICHUs 33124

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

PannronanasHbIE YKCIa.
OOBIKHOBEHHBIE U
NECATUYHBIC TPOOH,
MPOLICHTHI, OECKOHEYHBIE
MEPUOIUUECKHE TIPOOH

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

PanmonansHble yncna.
OOBIKHOBEHHBIC U
NEeCSITUUHBIE IpooH,
MIPOLICHTHI, OECKOHEYHBIC
MEPUOANYECKHE POOH

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

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
NPUKIIAJIHBIX 3a/1a4

https://resh.edu.ru/subject/50/10/



https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/50/10/

/o

Tema ypoka

KomngectBo yacos

Bcero

KoHTtpoibHbIE
paboTsI

IIpakTnueckue
paboTsI

Jara
M3y4YeHUS

DnexTpoHHbIe LU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

[Tpumenenue apoOeii u
NPOLIEHTOB ISl PELIEHUS
NIPUKJIAIHBIX 33134

https://resh.edu.ru/subject/49/9/

JlelicTBUTEIbHBIEC YHCIIA.
PanuonansHble 1
HMppaluroHaJbHbIC YHCIIa

https://resh.edu.ru/subject/lesson/4730/start/149073/

Apudmernaeckue
OIIepaIH C
NeCTBUTEIEHBIMH YHCITAMH

https://resh.edu.ru/subject/lesson/4730/start/149073/

10

Monyib JE€HCTBUTEIBHOTO
4uCla U €ro CBOMCTBA

https://resh.edu.ru/subject/51/12/

11

[IpubnuxEénnbie
BBIYMCIICHHUS, IPaBUJIA
OKpYIJICHUS, TPUKUIKA U
OLICHKA pe3ybpTara
BBIYUCIICHUI

https://resh.edu.ru/subject/51/11/

12

OCHOBHBIE METOIBI
pelIeHus EeNbIX U APOOHO-
palroHaIbHBIX YPAaBHEHHMA
Y HEPaBEHCTB

https://resh.edu.ru/subject/36/02/

13

OCHOBHBIE METO/IBI
peIIeHus EeNbIX U APOOHO-
parroHaIbHBIX YPAaBHEHHMA
Y HEPaBEHCTB

https://resh.edu.ru/subject/15/1/



https://resh.edu.ru/subject/49/9/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/51/12/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/36/02/
https://resh.edu.ru/subject/15/1/

No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC

n/m 3y4YCHUS pecypchl

Bcero||[KonTponsHsbie|[[IpakTnyeckue
paboThI paboThI

14 ||OcHOBHBIE METOBI 1
peIIeHus LeIbIX U IPOOHO-
palMOHANBHBIX YPaBHCHUI
Y HEPaBEHCTB

15 ||MHOro4JIeHbI OT OJHOH 1 https://resh.edu.ru/subject/lesson/5298/start/326969/
nepeMeHHoiu. Jlenenue

MHOTI'OYJIEHA Ha MHOTOUJICH
¢ octatkoMm. Teopema be3sy

16 ||MHOroOWIEHB! ¢ LEIBIMU 1 https://resh.edu.ru/subject/lesson/5298/start/326969
koaurmentamu. Teopema /
Buera

17 |[Pemenue cucreM NTUHEHHBIX| 1 https://resh.edu.ru/subject/45
YpaBHEHUU

18 |[Pemenue cucreM JIUHEHHBIX | 1
YpPaBHEHUU

19 |Marpuma cucTeMsl 1 https://resh.edu.ru/subject/
JIMHENHBIX YPABHEHUM.

Onpenenurens MaTpULb]
2X2, ero reoMeTpu4eCKui
CMBICII M CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20 ||OmpenenuTens MaTPUIIBI 1 https://resh.edu.ru/subject/
2X2, ero reoMeTpu4eCcKuil



https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5298/start/326969
https://resh.edu.ru/subject/45
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/51/10/

/o

Tema ypoka

KomngectBo yacos

Bcero

KoHTtpoibHbIE
paboTsI

IIpakTnueckue
paboTsI

Jara
M3y4YeHUS

DnexTpoHHbIe LU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

CMBICII U CBOMCTBA,;
BBIUHCIICHHUE €TI0 3HAUCHUS

21

[IpuMeHeHue onpenenurTens
JUISL PELLIEHUS] CUCTEMBI
JIMHEHHBIX YPABHEHUHN

https://resh.edu.ru/subject/51/10/

22

Pemenne npukitagHbeIx
3a/1a4 C MOMOILIBIO CUCTEMBI
JIMHEHHBIX YPABHEHUN

https://resh.edu.ru/subject/51/10/

23

Pemenne npukitagHbeIx
3a]a4 C [IOMOLIbIO CUCTEMBI
JIMHENHBIX YpaBHEHUN

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

24

KonTpomnbHas padora:
"PannoHanbHble ypaBHEHUS
1 HepaBeHcTBa. CucreMsl
JMHENHBIX YpaBHEHUN"

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

25

OyHKIHUS, CTIOCOOBI 3aJaHus
¢yHkuuu. Bzaumnao
oOpaTHble GYHKINU.
Komnozumus GyHkiuii

https://resh.edu.ru/subject/51/10/

26

['padux Gpynkumu.
DnemMeHTapHbIe
npeoOpa3oBaHus rpagukoB

byHKIHI

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

/o

Tema ypoka

KomngectBo yacos

Bcero

KoHTtpoibHbIE
paboTsI

IIpakTnueckue
paboTsI

Jara
M3y4YeHUS

DnexTpoHHbIe LU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

27

OO6uacTh ornpeieNIeHus 1
MHOKECTBO 3HAYCHHI
¢ynkuuu. Hynn ¢pynkuumn.
[IpomMexxyTku 3HaK
MOCTOSTHCTBA

https://resh.edu.ru/subject/51/10/

28

YUETHBIC 1 HEUETHBIC
bynkun. [lepuoauueckue
bynxun. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH

https://resh.edu.ru/subject/51/10/

29

MakCUMyMbI U MUHUMYMBI
¢byukun. Haubomnpiiee u
HavMeHbIIIee 3HaUYECHHE
GYHKIIUN HA IPOMEKYTKE

https://resh.edu.ru/subject/51/10/

30

JInHeinas, KBagpaTudHas U
IpoOHO-MHHENHHas: (YyHKIIUU

https://resh.edu.ru/subject/51/10/

31

DnemMeHTapHoe
UCCIIEJOBAHNE U
HOCTPOCHHE TPAPHUKOB ITHX
byHKIMA

https://resh.edu.ru/subject/51/10/

32

OnemMeHTapHoe
MCCIIEJIOBAHNE U
MOCTpOEHNE TPaPUKOB ITHX
byHKIMA

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



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/lesson

No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC
n/m Bceero|KonTponbusie| [Ipaktrueckue||13Y 1CHAA peCypChI
paboThI paboThI

33 ||CreneHs ¢ LesbM 1 https://resh.edu.ru/subject/51/10/
nokasaresieM. buaom
Hsrotona

34 ||CreneHs c LesbM 1 https://resh.edu.ru/subject/lesson
nokasaresieM. buaom
Herotona

35 |[CrenenHas GyHKIHUSA C 1 https://resh.edu.ru/subject/lesson
HATypaJIbHBIM U 1IEJIBIM
nokasatenem. E€ cBolicTBa
U rpaduk

36 |KontposbHas pabora: 1 1 https://resh.edu.ru/subject/lesson
"Crenennas ¢pynkius. Eé
cBoiicTBa u rpapuk"”

37 ||Apudmernyeckuii KOpeHb 1 https://resh.edu.ru/subject/lesson
HaTypaJIbHOW CTENEHU U €r0
CBOMCTBA

38 ||Apudmernyeckuii KOpeHb 1 https://resh.edu.ru/subject/lesson
HaTypaJIbHON CTENEHU U €r0
CBOMCTBA

39 |IIpeoOpa3zoBanust yncaoBbix | 1 https://resh.edu.ru/subject/lesson

BLIpa)KeHHﬁ, COACpIKAIINX
CTCIICHU U KOpHU



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson

/o

Tema ypoka

KomngectBo yacos

Bcero

KoHTtpoibHbIE
paboTsI

IIpakTnueckue
paboTsI

Jara
M3y4YeHUS

DnexTpoHHbIe LU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

40

[IpeobpazoBaHus YMCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTENEHU U KOPHU

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

41

[IpeoOpazoBaHus YHCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTENEHU U KOPHU

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

42

HppaunonaibHbie
ypaBHeHUs. OCHOBHbBIE
METO/Ibl PELICHUS
UPPALMOHATIbHBIX
ypaBHEHU

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

43

HppauuronanbHbie
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEILIECHUS
HMppalOHaJIbHbBIX
YpaBHEHUI

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

44

WNppannoHanbHeie
ypaBHeHUsA. OCHOBHbIE
MCTO/bI PCUHICHUA
HppalMOHAIbHBIX
YpaBHEHUU

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

45

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHHUU NPPAlIMOHAIbHBIX
YpaBHEHUI

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



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

/o

Tema ypoka

KomngectBo yacos

Bcero

KoHTtpoibHbIE
paboTsI

IIpakTnueckue
paboTsI

Jara
M3y4YeHUS

DnexTpoHHbIe LU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHHUU UPPATUOHAIBHBIX
YpaBHEHUI

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

47

PaBHOCHIBHBIC Nnepexoanl B
PCIICHNU MPPAUOHAIBHBIX
YpaBHEHU I

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

48

PaBHOCUIIbHBIE TIEPEXO/IBI B
pELIeHUH PPalMOHATIBHBIX
ypaBHEHUU

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

49

CgoiicTBa u rpaduk KOpHS
N-0if cTeneHu KaK (pyHKIHH
0OpaTHOM CTETeHH C
HaTypaJbHBIM I10Ka3aTesIeM

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

50

CaoiicTBa u rpaguK KOpHs
N-0if cTerneHn Kak QyHKIHH
00paTHOM CTETeHu ¢
HaTypaJIbHBIM [TOKa3aTesieM

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

51

KonrtpomnbHas padora:
"CBoiicTBa U rpaduk KOpHA
N-0i1 CTEIICHHU.
WppaunonaibHbie
ypaBHeHUA"

52

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

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



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

No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC
n/m Bceero|KonTponbusie| [Ipaktrueckue||13Y 1CHAA peCypChI
paboTsI paboTsI

53 ||Ctenens ¢ paiMOHAILHBIM 1 https://resh.edu.ru/subject/lesson
MOKa3aTeyieM U €€ CBOMCTBA

54 ||Ctenenb ¢ paliMOHAILHBIM 1 https://resh.edu.ru/subject/lesson
MOKa3aTeyieM U €€ CBOMCTBA

55 |[loka3zarenpHast GpyHKIU, 1 https://resh.edu.ru/subject/lesson
e€ cBolicTBa U TpaduK

56 ||HUcnonb3oBanue rpaduka 1 https://resh.edu.ru/subject/lesson
(GYHKITUY IS pEIICHUS
YpaBHEHU I

57 ||Ucnonb3oBanue rpaduka 1 https://resh.edu.ru/subject/lesson
(GYHKITUY JUIS pEIICHHUS
YpaBHEHUI

58 |[Iloka3arenbHble ypaBHeHHS. | 1 https://resh.edu.ru/subject/lesson
OCHOBHbBIE METOIBI
pelIieHus MOKa3aTeIbHBIX
YpaBHEHUI

59 |[[Toka3arenbHbie ypaBHeHHS. | 1 https://resh.edu.ru/subject/lesson
OCHOBHBIE METOIBI
pelIieHus MOKa3aTeIbHBIX
YPaBHEHUN

60 |[Toxa3zarenbHble ypaBHeHHs. | 1 https://resh.edu.ru/subject/lesson

OCHOBHBIE METOEI
pELIeHUs TOKa3aTeJIbHbIX

YpaBHEHUU



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

No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC
n/m Bceero|KonTponbusie| [Ipaktrueckue||13Y 1CHAA pecypeel
paboThI paboThI

61 |Konrtponbnas pabora: 1 1
"TTokazarenpHast PYHKITHSL.
[TokazarenbHble
ypaBHEHUS"

62 ||Jlorapudm uucna. Cpoiictral| 1 https://resh.edu.ru/subject/lesson
norapudma

63 |Jlorapudm uncna. CoiictBa| 1 https://resh.edu.ru/subject/lesson
norapudma

64 |Jlorapudm uncna. Coiictea| 1 https://resh.edu.ru/subject/lesson
norapudma

65 | decsTuunbie u 1 https://resh.edu.ru/subject/lesson
HaTypaJIbHbIE JIOTapU(PMbI

66 ||/lecsaTuuHble U 1 https://resh.edu.ru/subject/lesson
HaTypaJIbHbIE JIOTapU(PMbI

67 |[IpeoOpa3oBanue 1 https://resh.edu.ru/subject/lesson
BBIPAXKEHHUI, COJIEPHKAIUX
norapudmbl

68 |[IpeoOpa3oBanue 1 https://resh.edu.ru/subject/lesson
BBIPAXKEHUI, COJIEPHKAIUX
norapudmsl

69 |[IpeoOGpa3oBanue 1 https://resh.edu.ru/subject/lesson

BBIPAXKEHUM, COJIEPHKAITUX
norapudmbl



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

/o

Tema ypoka

KomngectBo yacos

Bcero

KoHTtpoibHbIE
paboThI

IIpakTnueckue
paboThI

Jara
M3y4YeHUS

DnexTpoHHbIe LU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

70

Jlorapudmmueckas
byHKuus, e€ CBOWCTBA U

rpaduk

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

71

Jlorapudmmueckas
¢dyHKIUs, €€ CBOWCTBA U

rpaduk

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

72

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 pelIeHust
ypaBHEHU

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

73

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 pelIeHust
ypaBHEHU

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

74

Jlorapudmuueckue
ypaBHeHUs. OCHOBHBIE
METO/IbI PEILICHUS
norapuGpMUIEeCKUX
YpaBHEHUU

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

75

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEIICHUS
norapuGMUIECKUX
YpaBHEHUU

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

76

Jlorapugmuueckue
ypaBHeHHs. OCHOBHBIE

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



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

No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC
n/m Bceero|KonTponbusie| [Ipaktrueckue||13Y 1CHAA pecypeel
paboThI paboThI
METO/Ibl PEILICHUS
norapuGMUIEeCKUX
ypaBHEHU I
77 |PaBHOCMIIBHBIEC IepexoabI B | 1 https://resh.edu.ru/subject/lesson
pelIeHUN
norapupMUUEecKux
ypaBHEHU
78 ||[PaBHOCHIIBHBIC Iepexoabl B | 1 https://resh.edu.ru/subject/lesson
pelieHun
norapupMUUEecKux
ypaBHEHU
79 ||[KoHTposabHas pabora: 1 1 https://resh.edu.ru/subject/lesson
"Jlorapudmuyeckas
byHKIHS.
Jlorapupmuueckue
ypaBHEHUA"
80 |Cunyc, kocunyc, Tanreic v | 1 http://school-
KOTAHTCHC YHCIIOBOTO collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
apryMeHTa 84e3-20f8abf11bcf/
81 ||Cunyc, kocunyc, Tanreic u | 1 http://school-
KOTaHT'€HC YHCIIOBOTO collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
apryMeHTa 84e3-20f8abf11bcf/



https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/

No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC
n/m Bcero|Konrtponbusie|[Ipaktuueckue||13Y 1CHAA pecypeel
paboThI paboThI
82 ||ApkcuHyc, apKKOCHUHYC U 1 http://school-
APKTaHTEHC YHCIOBOTO collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
apryMeHTa 84e3-20f8abf11bcf/
83 ||ApkcuHyc, apKKOCHUHYC U 1 http://school-
APKTaHICHC YUCIIOBOTO collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
apryMeHTa 84e3-20f8abf11bcf/
84 ||TpuroHomerpudeckas 1 http://school-
OKPYXKHOCTb, OTIPEICIICHIE collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
TPUTOHOMETPHUECKHUX 84e3-20f8abf11bcf/
(YHKIHIA YUCIIOBOTO
aprymeHTa
85 | Tpuronomerpuueckas 1 http://school-
OKPY’>KHOCTb, OIpeIeNICHHUE collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
TPUTOHOMETPUUYECKHX 84e3-20f8abfl1bcf/
(GYHKLIUI YUCIOBOTO
apryMeHTa
86 ||OcHoBHBIE 1 http://school-
TPUTOHOMETPUUYECKHE collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
bopmyIbl 84e3-20f8abf11bcf/
87 ||OcHoBHBIE 1 http://school-
TPUTOHOMETPUUYECKHE collection.edu.ru/catalog/rubr/ef89b829-d575-4668-

bopMyIbI

84e3-20f8abf11bcf/



http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/

No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC
n/m Bcero|Konrtponbusie|[Ipaktuueckue||13Y 1CHAA pecypeel
paboThI paboThI
88 ||OcnoBHBIC 1 http://school-
TPUTOHOMETPUUYECKHE collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
bopmybr 84e3-20f8abf11bcf/
89 ||OcnoBHBIC 1 http://school-
TPUTOHOMETPUYECKUE collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
bopmybt 84e3-20f8abf11bcf/
90 |[[TpeobpaszoBanue 1 http://school-
TPUTOHOMETPUYECCKUX collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
BBIPAKCHUI 84e3-20f8abf11bcf/
91 |[[IpeobOpazoBanue 1 http://school-
TPUTOHOMETPHUUYCCKUX collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
BBIPAKCHUI 84e3-20f8abf11bcf/
92 |[lIpeobOpazoBanue 1 http://school-
TPUTOHOMETPUYECCKUX collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
BBIpKEHU I 84e3-20f8abfl1bcf/
93 |[[IpeobpaszoBanue 1 http://school-
TPUTOHOMETPHUYECCKUX collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
BBIp)KEHU I 84e3-20f8abfl1bcf/
94 ||Pemenue 1 http://school-
TPUTOHOMETPUUYECKHX collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
ypaBHEHHIA 84e3-20f8abf11bcf/
95 |Pemenne 1 http://school-
TPUTOHOMETPUUYECKHX collection.edu.ru/catalog/rubr/ef89b829-d575-4668-

YpaBHEHUU

84e3-20f8abfl1bcf/



http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
http://school-collection.edu.ru/catalog/rubr/ef89b829-d575-4668-84e3-20f8abf11bcf/
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No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC
n/m Bcero|Konrtponbusie|[Ipaktuueckue||13Y 1CHAA pecypeel
paboThI paboThI
96 |Pemenue 1 http://school-
TPUTOHOMETPUYECKHX collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
ypaBHEHHIA 84e3-20f8abf11bcf/
97 |Pemenue 1 http://school-
TPUTOHOMETPHUUYCCKUX collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
ypaBHEHHIA 84e3-20f8abf11bcf/
98 |Pemenue 1 http://school-
TPUTOHOMETPUYECCKUX collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
ypaBHEHHIA 84e3-20f8abf11bcf/
99 |Pemmenne 1 http://school-
TPUTOHOMETPHUUYCCKUX collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
ypaBHEHHIA 84e3-20f8abf11bcf/
100||Pemenne 1 http://school-
TPUTOHOMETPUYECCKUX collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
ypaBHEHHH 84e3-20f8abfl1bcf/
101|[KonTponbHas paboTa: 1 1
"TpuroHoMeTpuyecKre
BBIPQKEHUS U
TPUTOHOMETPUUECKHE
ypaBHEHHA"
102||[TocnegoBaTenbLHOCTH, 1 https://resh.edu.ru/subject/lesson

CocoOBbl 3a1aHUs
[OCJIEN0BATEILHOCTEI.
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/o

Tema ypoka

KomngectBo yacos

Bcero

KoHTtpoibHbIE
paboThI

IIpakTnueckue
paboThI

Jara
M3y4YeHUS

DnexTpoHHbIe LU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

MeTton MaTeMaTHUECKOM
WHIYKIUN

103

MOHOTOHHBIE U
OrpaHUYECHHBIE
MOCJIEA0BATEIbHOCTH.
Uctopus ananuza
OECKOHEYHO MaJIbIX

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

104

Apudmernueckas
nporpeccus

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

105

['eomerpuueckas
nporpeccus

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

106

beckoneuno yObIBaromas
reOMeTPHYCCKas
nporpeccust

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

107

CyMMa 0eCKOHEYHO
yOBIBAIOIICH
F€OMETPUYECKOU
IIPOrpPeCCUm

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

108

JIngeiHpIil 1

SKCHOHEHUMAIbHBIN POCT.

Hucno e. Popmyna
CJIOXHBIX IPOLICHTOB

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

109

JInnelHbIl 1

SKCHOHEHUMAIbHBIN POCT.

https://resh.edu.ru/subject/lesson
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No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC
n/m Bceero|KonTponbusie| [Ipaktrueckue||13Y 1CHAA pecypeel
paboThI paboThI

Hucno e. Dopmyna
CJIOXHBIX IPOLIEHTOB

110||cnionb3oBanne 1 https://resh.edu.ru/subject/lesson
IPOrPECCUU ISl PELIEHUS
peasbHbIX 3a/1a4
MPUKIIATHOTO XapaKTepa

111||KontposnbHast paboTa: 1 1 https://resh.edu.ru/subject/lesson
"IlocnenoBarenbHOCTH U
nporpeccun”

112||HenpepbiBHbIC QPYHKIMU U 1 https://resh.edu.ru/subject/lesson
UX CBOMCTBa

113|Touka pa3pbiBa. 1 https://resh.edu.ru/subject/lesson
ACHUMIITOTHI TpapKOB
byHKIHI

114|CpoiicTBa pyHKIMI 1 https://resh.edu.ru/subject/lesson
HENPEPBIBHBIX HA OTPE3KE

115|CpoiicTBa pyHKIMI 1 https://resh.edu.ru/subject/lesson
HENPEPBIBHBIX HA OTPE3KE

116|Meto HHTEPBAJIOB IS 1 https://resh.edu.ru/subject/lesson
pelIeHNs HEPaBEHCTB

117|MeTox MHTEPBAIOB IS 1 https://resh.edu.ru/subject/lesson
pelLIeHNs HEPABEHCTB

118|MeTon uHTEpBATIOB IS 1 https://resh.edu.ru/subject/lesson

PCIICHNA HEPABCHCTB
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No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC
n/m Bcero|Konrtponbusie|[Ipaktuueckue||13Y 1CHAA pecypeel
paboThI paboThI

119||[TpumeHeHnE CBOWCTB 1 https://resh.edu.ru/subject/lesson

HENPEPBIBHBIX (PyHKIINN

JUISL peLlIeHus 3a1a4
120||[TpumeHeHne CBOWCTB 1 https://resh.edu.ru/subject/lesson

HENPEPBIBHBIX (PYHKIINN

JUISL peIIeHUs 3a1a4
121|[1epBas u BTOpas 1 http://school-

HPOU3BOIHBIC (PYHKIIMU collection.edu.ru/catalog/rubr/ef89b829-d575-4668-

84e3-20f8abf11bcf/

122||Onpenenenue, 1 http://school-

F€OMETPUYECKUN CMBICIT

collection.edu.ru/catalog/rubr/ef89b829-d575-4668-

IIPOM3BOTHOM 84e3-20f8abfl1bcf/
123|Onpenenenue, ¢usndeckuii|| 1 http://school-
CMBICTT TPOU3BOTHOM collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
84e3-20f8abf11bcf/
124|YpaBHeHue KacaTeIbHOM K 1 http://school-
rpaduKy QyHKIHH collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
84e3-20f8abf11bcf/
125|YpaBHeHue KacaTeabHOM K 1 http://school-
rpaduky QyHKIHH collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
84e3-20f8abf11bcf/
126|[Tpou3BoHbIC 1 http://school-

DIIEMEHTAPHBIX (QYHKIHHA

collection.edu.ru/catalog/rubr/ef89b829-d575-4668-

84e3-20f8abfl1bcf/
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No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC
n/m Bceero|KonTponbusie| [Ipaktrueckue||13Y 1CHAA pecypeel
paboThI paboThI
127|[TponsBoHBIC 1 http://school-
AIIEMEHTAPHBIX (QYHKIHNA collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
84e3-20f8abf11bcf/
128||[TponsBogHAsT CYyMMBI, 1 http://school-
NPOU3BE/ICHUS, YACTHOTO U collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
KOMITO3UIIUYU (PyHKIIHH 84e3-20f8abf11bcf/
129|ITpousBogHasT CyMMBI, 1 http://school-
HPOU3BE/ICHUS, YACTHOTO U collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
KOMITO3UITUH (DYHKITHI 84e3-20f8abf11bcf/
130|IIpousBogHast CyMMBI, 1 http://school-
HPOU3BE/ICHUS, YACTHOTO U collection.edu.ru/catalog/rubr/ef89b829-d575-4668-
KOMITO3UITUH (DYHKITHI 84e3-20f8abf11bcf/
131||KonTponbHas paboTa: 1 1
"[IpouzBoanas"
132|[[ToBTOpenue, 0000IIEHHE, 1 https://resh.edu.ru/subject/lesson
CHUCTeMaTU3alys 3HAHUI:
"VpaBHeHus"
133|[IoBTOpenue, o600meHne, 1 https://resh.edu.ru/subject/lesson
CHUCTeMaTU3alrs 3HAHUI:
"OyHkIMn"
134|[1toroBast KOHTPOJIbHAS 1 1
pabota
135|[MtoroBast KOHTPOJIbHAS 1 1

pabota
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No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U POBBIC 00pa30BaTEIbHBIC
n/n Bceero|KonTponbusie| [Ipaktrueckue||13Y 1CHAA pecypcehl
paboThI paboThI
136||[ToBTOpenwue, 0600mIeHNE, 1
crucTemMaTu3alurs 3HaHU
OBIIEE KOJIMYECTBO 136 10 0
YACOB I10 [TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MareMatuka: anredpa v Hayajia MaTeMaTHYeCKOro aHallu3a, FTeOMETPHS.
Anrebpa u Hadanma maTemaTudeckoro ananu3a 10 -11 kimaccel: 6a30BbIi 1
yriyonéHnbiit yposau: yaeOuuk/ [11.A.Amumos, F0.M. Komnsrus,
M.B.TkaueBa(u nap.). — 11 — e uza, crep. — Mocksa: [Ipocsenienue,2023.-
463,(1)c.:mm.

METOJAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. AnreOpa 1 Hauajga MaTeMaTUYECKOTO aHain3a, 10: 1uakTH4aecKue
matepuaibl K yueOHuky III.A.Anmumosa u ap. 10 kiace: yue6. [TocoOue st
o01eo0pa3zoBar. opraHu3anuii: 0a30Belid U yriayOnéHHbI ypoBHU [M.H.
[ITa6ynuH, M.B. TkauéBa, H.E. ®&nopora].8-e nuzm — M.: [Ipocsemnienune,2017
2. Anre0pa u Hayaja MaTeMaTHYEeCKOro aHanusa, 10: quaakTudeckue
matepuaibl K yaeOnuky III.A.Anmumosa u ap. 11 kiace: yue6. [TocoOue st
o01eo0paszoBar. opranu3anuii: 6a30BbIid U yriayonéuueiii yposuu [M.U.

[ITa6ynun, M.B. TkauéBa, H.E. ®&€noposa].9-e uzn — M.: [Ipocsemnienune,2018

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



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

edsoo.ru
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