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IHOSACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamMmMa yueOHOro kKypca «Anredpa ¥ Hayajla MaTEMaTUYECKOTO aHAIU3a»
0a3oBoro ypoHs A odyyatoumxcs 10 —11 kiaccoB pazpaborana Ha ocHoBe DenepanbHOTO
rOCyJIJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHJapTa CpPeJHEro oOIero oopa3zoBaHus, ¢ y4€TOM
COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEABIBISIEMbIX K MATEMATHUYECKOMY OOpa30BaHUIO, U
TpaJuLUi POCCUHCKOro oOpa3zoBaHus. Peanusaius nporpamMmbl OOECIIEUHBAET OBJAJICHUE
KJIIOYEBBIMU KOMIETEHIMSIMH, COCTABIISIOUIUMHU OCHOBY JJISi CAMOPAa3BUTHUSL U HEIIPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JUUYHOCTHOTO U IO3HABATEJIBHOIO Pa3BUTHUS
JUYHOCTU 00YyYarOLIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYeCKOTO aHaJIW3a» SIBISIETCA OJAHUM U3 Haubosee
3HAYUMBIX B MPOTpaMMe CTapIIel IIKOJbI, TOCKOJIbKY, C OJHONW CTOPOHBI, OH 00ECIIEeUYUBAET
MHCTPYMEHTAJIbHYIO 0a3y [Jisi U3Y4YeHHsS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JpYroi
CTOPOHBI, (OPMHUPYET JIOTHUYECKOE W AaOCTPaKTHOE MBILIUICHUE Y4YalllUXCsi Ha YpPOBHE,
HEO0OXOIMMOM JIJIs1 OCBOEHHUS KypCOB MH(POPMATHKH, 0OILIECTBO3HAHM S, UCTOPUH, CIOBECHOCTH.
B pamMkax gaHHOro Kypca ydamquecs OBJIAJEBAlOT YHHMBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KoTopasi (GOpMyJIHPYET CBOM TOCTHKEHUSI B MaTEMaTHUECKON opMe.

Kypc anre6ps! 1 Hauan MaTeMaTHYECKOTO AHAIN3a 3aKJIaIbIBAET OCHOBY ISl YCIEIIHOTO
OBJIAJICHUSI 3aKOHAaMHU (PU3KUKH, XWMHUH, OHWOJIOTMH, IOHMMAaHHS OCHOBHBIX TEHJICHUUN
HKOHOMUKH U 0OIIECTBEHHOM )KM3HU, TO3BOJIIET OPUEHTUPOBATHCSA B COBPEMEHHBIX HU(POBBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIIONIb30BaTh UX B IIOBCETHEBHOM KU3HH. B TOXE
BpeMs OBJIaJIcHHE a0CTPAKTHBIMU U JIOTUYECKH CTPOTMMHU MaTEMaTUUYECKUMU KOHCTPYKLMSIMU
pa3BUBaET yMEHUE HaXOAUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATh MCTUHHOCTb YTBEPXKIACHMUS,
UCIIOJIb30BaTh O0O0OIIEHNE M KOHKPETH3alMi0, a0CTparupoBaHUE U aHAJIOTUI0, (GOPMHUPYET
KpeaTHUBHOE M KPUTHUUECKOE MblLIUIeHHE. B xo/1e n3yueHus anreGpbl 1 Hauajl MaTEMaTHYeCKOTO
aHaJli3a B CTapllell IIKOJe ydalliecs MoJy4aroT HOBBIM OMBIT pelleHHs MPUKIaJHbIX 3ajad,
CaMOCTOSITEJIBHOTO  MOCTPOEHUS MaTeMaTUYECKUX MOJIENIell pealibHbIX CUTyalluid U
UHTEPHPETAlUd TOJTYYEHHBIX pEUICHUH, 3HAKOMSTCS C MpUMEpaMud MaTeMaTUYeCKHX
3aKOHOMEpPHOCTEN B MPUPOJIE, HAYKE U B MCKYCCTBE, C BBIJAIOUIUMHUCA MaTEMaTHYECKUMU
OTKPBITUSIMHU U UX aBTOPaMH.

Kypc obnagaeT 3HauMTENbHBIM BOCIUTATENbHBIM MOTEHIIUAIOM, KOTOPBIN pean3yeTcs
KaK 4yepe3 yueOHbI MaTepual, CnocoOCTBYOUMI (H)OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,
TaKk M uepe3 CHenupuky Y4eOHOM MAESITENbHOCTH, TpeOyroIe CcaMOCTOATENbHOCTH,
aAKKYpaTHOCTH, MPOJOJDKATEIbHON KOHIIEHTPAlMM BHHMAaHUS M OTBETCTBEHHOCTH 32
NOJIyYEHHBIA PE3YNIbTAT.

B ocHoBe meTtoanku oOyueHHus anreOpe W HayalaM MaTEMaTHUECKOrO aHalu3a JIEKHUT
NeSATEeIbHOCTHBIN IPUHIIUI 00YUYEHUS.



CrpykTypa Kypca « Anredpa u Hayana MaTEMaTHYECKOTO aHATIM3a» BKIIIOYAET CIeAYIOIINe
coJiepKaTeIbHO-METOANUECKrEe JIMHUM: «Yuciia U BblYMCIHECHUsS, «DYyHKIUU U Tpaduku,
«YpaBHEHUs U HEPABEHCTBaY, «Hauana MaTeMaTnieckoro aHannsa, « MHOXKeCTBa U JIOTUKA.
Bce ocHOBHBIE COnEpXKATEIBHO-METOIUYECKAE JTUHUU U3YYAIOTCS HA MPOTSKEHUU JIBYX JIET
0o0ydeHHs B CTapIIei MIKOJE, €CTECTBEHHO JOTONHSAS IPYT APyra W MOCTEIEHHO HACHIIIAsSChH
HOBBIMH TE€MaMH W paszaenamu. JlaHHbI Kypc SBISIETCS HWHTETPAaTUBHBIM, IOCKOJBKY
o0benuHsieT B cebe coJiepKaHhe HECKOJbKUX MAaTeMaTUYeCKUX JUCLIMIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMAaTHYECKUM aHAJIA3, Teopus MHOXecTB M Ap. [lo mepe Toro kak
yYamuecss OBJIAIEBAIOT BCE OoJjiee MIMPOKUM MATEMATHYECKUM aIapaToM, y HHUX
MOCJICIOBATEIHLHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYIO
MOJIeNIb peajbHOM CUTyallud, MPUMEHATh 3HAHUA, MOJYyYEHHbIE B Kypce «Anredpa u Hayaia
MaTEMaTUYeCKOro  aHaiu3a», JUIsl  PEHICHUS  CaMOCTOSITENbHO  C(HOPMYITUPOBAHHOU
MAaTEMATHYECKOM 3a/1a4l, a 3aTEM UHTEPIPETUPOBATH MTOTYUEHHBIN PE3YJIHTAT.

ConepxxarenpbHO-METOAMYECKAsT  JUHHUS  «Yucna W BBIUMCICHHS»  3aBEpLIACT
dbopMHUpOBaHKE HABBIKOB HCIIOJIb30BAHUS JCHCTBUTEIBHBIX YMCEI, KOTOpOEe ObLIO HA4aTo B
OCHOBHOU 1IKoJie. B crapieit mkone ocoboe BHUMaHue yaensieTcs: (GOpMUPOBAHUIO TTPOYHBIX
BBIYHCIIUTEILHBIX HABBIKOB, BKIIOUYAIOIIUX B ce€0s UCIOIB30BaHUE PA3IUYHBIX (HOPM 3aIucu
JNEUCTBUTEIBLHOIO YHCJIA, YMEHHUE PAIMOHAIBHO BBINOJHATH JIEHUCTBUS C HUMH, J€TaTh
NPUKUIKY, OLIGHMBaTh pe3yibTar. OOyuaroniuecs MOJIy4al0oT HaBBIKU MPUOIMKEHHBIX
BBIYKCIICHUM, BBITIOJHEHUS ACHCTBUN C YHUCIaMH, 3alMCaHHBIMM B CTaHIapTHOU (dopme,
VICIIOJIb30BaHUsl MaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BbIPAKECHUM.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» PEAIM3YETCS Ha MPOTSKEHUU BCEro OOYUCHHUS B
CTapuied IIKOJIE, IMOCKOJBbKY B KaXKIOM pa3feie MpOorpaMMbl IPEAYCMOTPEHO pEIICHHE
COOTBETCTBYIOIIMX 3anad. OOywaromuecs OBJaACBAIOT Pa3IMYHBIMA METOAAMH PEIIEHUs
HEbIX, PAlMOHAIBHBIX, HWPPAIMOHATIBHBIX, TIOKA3aTENbHbIX, JOTAaPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHECHHMM, HEPABEHCTB M UX cucrteMm. llomydeHHble ymeHHUs
UCIIOJB3YIOTCS TMPU  HUCCIENOBaHUM (YHKIIMH C TOMOIIbIO MPOU3BOAHOM, pELICHUU
MPUKIIAJIHBIX 3aJ1a4 U 337]a4 Ha HAXO0XKJACHUE HAUOOIBIIINX U HAUMEHBIITUX 3HaYeHUN PYHKIINUH.
JlanHasi copepkarenbHas JIMHUS BKIIIOYAeT B ce0s Takke (OPMUPOBAHUE YMEHHM BBITIOIHATD
pacu€Tel 1o (opmynaM, NpeoOpa3oBaHUs IEIbIX, PAIHMOHAIBHBIX, HUPPAIMOHAIBHBIX |
TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAKKE BHIPAKEHU, COIEPKAIINX CTETICHH U JIOTapu(MBI.
brnaronapss u3ydeHHIo anredpandyeckoro marepuaia MPOMCXOIUT AalibHEWIlee pa3BUTHE
QITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIIJICHUS ydaluxcs, (OpMUPYIOTCSI HaBBIKU
JNEAYKTUBHBIX — PAacCy>KIEHU#M, pabdoTbl ¢ CHUMBOJBHBIMU (QOpMaMH, TPEIACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJIE€ PABEHCTB M HEPABEHCTB. AjreOpa mpejaraet
s PeKTUBHbIE UHCTPYMEHTHI JJIsI PEIICHUS MPAaKTUUYECKUX U €CTeCTBEHHO-HAYYHBIX 3aj1ad,
HArJsIHO IEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK SI3bIKA HAYKH.

ConepxaTtenpHO-MeToANYeCKast TUHUS «DYHKIMU U TpaQuKm» TECHO MEPEIyieTaeTcs C
IPYTUMH JIMHUAMHU Kypca, IMOCKOJBKY B KaKOM-TO CMBICIE 3a4a€T MOCJIEA0BATEIbHOCTh
U3ydeHus: Mmatepuana. lV3yueHue CTENEeHHOW, TMOKa3aTeIbHOW, JorapuMuieckon u
TPUTOHOMETPUUECKUX (DYHKIUMN, UX CBOMCTB U rpapKOB, UCTIOIB30BaHUE (PYHKIIHIMA

JUISL pellieHusl 3a7a4 U3 JPYTUX Y4eOHBIX MPEAMETOB U peajbHOM KM3HU TECHO CBS3aHO
KaK C MaTeMAaTUYECKUM aHAJIU30M, TaK U C PELICHUEM ypPaBHEHUW M HEPAaBEHCTB. [Ipu 3Tom



00JIBIIIOC BHUMAHUE yaesIeTcss (OPMHUPOBAHUIO YMEHHS BhIpaKaTh (pOpMyJIaMH 3aBUCHMOCTH
MEXIY Pa3IUIHBIMHA BEIMYMHAMH, UCCIICIOBATh MTOTYUYEHHBIC (PYHKITUU, CTPOUTH UX TPadUKH.
Martepuas 3TOH cojaepKaTeIbHOW JIMHWM HAIlCIeH Ha pPa3BUTHE YMEHHA M HABBIKOB,
MO3BOJISIONINX  BBIPAXKATh 3aBUCUMOCTH MEXKIY BEJIMYMHAMH B Pa3IMdHON  (opMme:
aHATMTHYECKOU, Tpaduieckoil W cioBecHOW. Ero wu3ydeHume crmocoOCTByeT pa3BUTHIO
AITOPUTMHYECKOTO  MBIIIUICHHUS, CIIOCOOHOCTH K  OOOOIICHWI0O MW  KOHKPETH3AIIWH,
WCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas muHus «Hadana MaTeMaTHdecKoro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMPUTh KPYT KaK MaTEeMAaTHIECKUX, TaK U MPUKIIATHBIX 33714, TOCTYITHBIX 00yYarOIuMCs,
y KOTOPBIX TOSIBIISIETCSI BOBMOXKHOCTh HCCIIE0BATh M CTPOUTH rpadvKul PYHKITUH, OTIPEACIISTh
X HauOOJBIINE W HAWMCHBINWE 3HAYCHHS, BBIYHCIATH IUIOMIAAH (QUTYP U OOBEMBI Te,
HAXOJIUTh CKOPOCTH M YCKOpPEHHUs TMpoleccoB. JlaHHas cojepikareiabHas JIMHUS OTKPHIBACT
HOBBIC BO3MOXKHOCTH TIOCTPOEHHUS MaTEeMaTHYCCKUX MOJCICH pPEabHBIX CHUTYaIlui,
HAXOXKJCHUS HAWTYUIIIeTO PEIICHUS B MPUKIIATHBIX, B TOM YHCIIC COITUATBHO-IKOHOMUYCCKHUX,
3a7a4aX. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHMYECKOTO aHaju3a CII0COOCTBYET pPa3BUTHUIO
a0CTpaKTHOTO0, (POPMATILHO-TIOTHUECKOTO U KPEaTUBHOTO MBIIIUICHUS, (HOPMUPOBAHUIO YMEHUN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKM B HayKe, TEXHHKE M HCKYCCTBE.
OOyuaromyecss y3HAIOT O BBIJAIONIUXCS pe3yibTaTaX, TOJYYCHHBIX B XOJ€ pa3BUTHUS
MaTEeMaTHUKH KaK HayKH, U UX aBTOpax.

ConepkaTeabHO-MeToANYecKast TUHUS « MHOXKECTBa U JIOTHKa» B OCHOBHOM IOCBSIIICHA
AJIEMEHTaM TEOPHUH MHOXECTB. TeOpEeTHKO-MHOKECTBEHHBIC IPEACTABICHUS MPOHU3BIBAIOT
BEChb KypC IIIKOJBHOW MaTEeMaTUKH U TIPEAJIaraloT Haumbojee YHUBEPCATbHBIA S3BIK,
OOBEIUHSIOMNNA BCE pa3leibl MAaTEeMATHKH W €€ MPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HBIC
MaTeMaTUYeCKUe JUCIHMIUIMHBI B eAWHOe 1enoe. [lo3ToMy BakHO JaTh BO3MOYKHOCTH
IIKOJBHUKY TIOHUMaTh TEOPETUKO-MHOKECTBCHHBIM SI3bIK COBPEMCHHOM MAaTEMaTUKH H
HCIIOJIB30BaTh €0 JIJISl BBIPAYKEHUSI CBOMX MBICIICH.

B xypce «Anrebpa u Hadama MaTEMaTHISCKOTO aHAIN3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTEMaTUYECKOTO MOJCIMPOBAHNUS, KOTOPHIC TTPU3BaHBI C(POPMUPOBATH HABBIKK MOCTPOCHUS
MOJIeJICH peaIbHBIX CUTYAIlUM, UCCIICIOBAHMS 3TUX MOJICTIEH ¢ TIOMOIIBIO armapara aareopsl u
MaTeMaTHYSCKOT0 aHaJIM3a M HMHTEPHPETAIMU TIOJYUYCHHBIX PEe3yJbTaToB. Takue 3aaaHus
BIUICTCHBI B K&XKJIBIH M3 pa3AeiiOB IIPOrpaMMBl, MOCKOJBKY BECh Marepuall Kypca IIHpPOKO
WCITOJIB3YETCSI TS pEIICHUS MPUKIIAIHBIX 3a/1a4. [[pu penrennn peaabHbIX MPAKTHISCKUX 3a1a4
yJamuyecss  pa3BUBAIOT  HAONIOMATENbHOCTh, yMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HMCIOIB30BaTh AHAJIOTHIO, 0000IIaTh M KOHKPETH3WPOBATH IMPOOIIEMY.
JesitenpHOCTh TIO (DOPMHUPOBAHUIO HABHIKOB PEIICHUS MPUKIATHBIX 3a7a4 OPTaHU3yeTCs B
Tpoliecce N3yYeHUs BCeX TeM Kypca « Anredpa ¥ Hadajia MaTeMaTHICCKOTO aHaTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM IulaHe Ha M3y4YeHHME Kypca ajreOpbl M Hadal MaTEMaTHYECKOro aHajau3a Ha
0a30BOM ypoBHE oTBOAMTCS 3 yaca B Heaento B 10 kimacce u 3 yaca B Hegemo B 11 knacce,
BCEro 3a iBa rojaa ooyuenus — 204 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

PaunonansHpie  umcia. OOBIKHOBEHHBIE U JAECATHUYHBIE JpPOOH, MPOLIEHTHI,
OECKOHEYHBIE TepUoaUYecKue ApoOu. ApupMETHUYECKHEe ONepaluu C palroOHATbHBIMU
quCclIaMU, IPeoOpa30BaHus YUCIOBBIX BhIpakeHUi. [Ipumenenne npobeit u nNpoueHToB is
pelIeHUs NIPUKIAJHbBIX 3a7a4 U3 Pa3JINYHbIX OTpAciiel 3HAHUW U PEaNIbHOW KU3HH.

JleiicTBUTENbHBIE UKcaa. PaninoHanbHble U UppallMOHaIbHbIE Yucia. ApudMeTuuecKue
omepanuy ¢ JIeHCTBUTEIBHBIMU 4HCIaMd. [IpuOnmkEHHbIE BBIYUCICHUS, IpaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLICHKA PE3YJIbTATa BEIYUCICHUM.

Crenens ¢ nenplM nokazatesneM. CtannapTHast GpopMa 3allMCH AEUCTBUTEIBLHOTO YHCTIA.
Hcnonp3oBanue mnoaxopasmeid (opMbl 3amucH JEHCTBUTENBHBIX YHUCET JUIS pEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

Apudmernuecknii KOpeHb HaTypajbHOU cTeneHu. JlefcTBus ¢ apudMeTHuecKUMHU
KOPHSIMM HaTypPAJIbHOW CTETICHHU.

CHHyC, KOCMHYC M TaHIE€HC YHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
aAPKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BaAHUA.

[TpeoOpa3oBaHre TPUrOHOMETPUUECKUX BbIpaxkeHU. OCHOBHbIE TPUTOHOMETPUUECKHE
bopMyIbL.

YpaBHeHue, KOpeHb YypaBHeHUsA. HepaBeHCTBO, peumieHue HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IprMeHeHnEe ypaBHEHNI U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKHX 33/1a4 U 3a]1a4 U3
pa3IMYHBIX 00JACTEN HAYKU U PEeabHOM KU3HU.

DOyHkuuu U rpapuku

Oyukiusi, crnocoObl 3amanus (yskiuu. ['papux dysknuun. B3anmuHo oOpaTHBIC
byHKIUU.

OOnacte ompeneneHuss W MHOXKECTBO 3HaueHud (QyHkuuu. Hymm  dyskumm.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIC (DYHKIIMH.

CrenenHas (pyHKIMS C HaTypaJbHBIM U IIEJIBIM MoKa3ateneM. E€ cBoiicTBa u rpaduk.
CaoticTBa 1 rpauK KOPHS n-Oi CTEIEHHU.

TpuronomeTpuyeckasi OKPYX HOCTb, OINpEACIICHUE TPUTOHOMETPUUYECKUX (PYHKIIMHA
YUCJIOBOTO apryMEHTa.

Hauyaja MmaTeMaTH4ecKOro aHajaim3a

[TocmenoBaTenbHOCTH, CIOCOOBI 3aJaHUsS MOCJIEOOBATENLHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.



Apudmernueckass W reomerpuueckass mporpeccu. beckoHeyHo yObiBaromias
reomerpuyeckas nporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH TeoOMeTpUYECKOn
nporpeccur. GopMya CIOKHBIX MPOUEHTOB. M CNOMb30BaHNUE MPOTPECCUM I PELICHUS
peaNIbHBIX 3a]1a4 MPUKIATHOIO XapAKTEPA.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, omnepauMy Haj  MHOXecTBaMH. Jluarpammsl — Jiinepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO aIllaparta Jjisi OMUMCAHUS PEAIBHBIX ITPOLIECCOB U
SIBJICHU, TIPU PEIICHUHN 3a/1a4 U3 IPYTUX YICOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KIJACC

Yuciaa v BIYMCICHUA

HartypanbHabie u niensie yncina. [Ipu3Haku 1ea1MMoCcTy LelbIX YUCell.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTHuHbIE U HATYPATBHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBaHne BbIpaXEHUM, COEpPKALUX JOrapru(pMBbI.

[TpeoOpa3oBanue BbIpaX)EeHUM, COIEPIKALINX CTEIEHH C PALIMOHAIBHBIM I10Ka3aTeeM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMsl JINHEWHBIX ypaBHEHUH. PelleHne npuKkiIaaHbIX 3a4a9 C IIOMOIIbI0 CUCTEMBI
JIMHENHBIX YPABHECHUM.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHeHnEe ypaBHEHN, CHCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3a/1a4 U3 pa3IUYHbIX 00JacTeil HAYKH U peabHOU KU3HH.

DOyHKUMH U TPaPUKH
Oyuknus. [lepuognueckue pynkunn. [IpomexxyTkn MOHOTOHHOCTH (GyHKUIMUA. MaKkCUMyMBbI
Y MUHUMYMBbI QyHKIMU. Hanbombiiee u HauMeHblllee 3HaueHne PYHKIMU Ha TPOMEKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuueckas GyHKIIUU, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YPaBHEHUN U JIMHEUHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GyHKIMN 1J9 UCCIIEIOBAHMS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEIICHUM 33Jay U3 APYruX YUEOHBIX MPEAMETOB U peajbHOM
KU3HU.

Havana maTeMaTH4eCKOro aHaJIn3a

HenpepriBable GpyHKIMH. MeTOI HMHTEPBAJIOB JUIsl pEIICHUS HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii U GpU3HMUECKUI CMBICT IPOU3BOIHOM.

[IpousBoaHble 537IeMEHTAPHBIX (QYHKUIUNA. DOpMyJbl HAXOXKIAEHUS MPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (DYyHKIUH.

[Ipumenenne TPOM3BOMHONM K HCCIAEAOBaHHWIO (YHKIIMA Ha MOHOTOHHOCTh H
sKkcTpeMyMbl. HaxoxieHne HanOoJIbIIero 1 HAMMEHBIIEro 3Ha4eHHsI PYHKIIMU Ha OTPE3KE.



[IpumeneHnne npou3BOIHOM U1 HAXOXKICHHsI HAWIY4dlIEro pelleHUs B IPUKIAIHBIX
3aj1a4ax, JJs ONpeAeeHUs] CKOPOCTH MPOLECCa, 3alaHHOT0 (POPMYJION MM TPaPUKOM.

[TepBoobOpaznas. Tabnuia nepBooOpa3HBIX.

Wuterpain, ero reoMerpuueckuid U (pu3nMueckuii cMbIca. Beruncnenue nHTerpaita mo
dbopmyne Hetorona—JleliOuuna.

IIVIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yueOHoro npeamera «MaTteMaTukay JO0JDKHO 00eCTIeUrBaTh TOCTHKEHUE Ha
YPOBHE CpETHETO OOIIer0 OOpa30BaHUS CICAYIONIMX JHYHOCTHBIX, METaNpeIMETHBIX H
IIPEeIMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl yueOHOro npeaMera «MartemaTukay
XapaKTepU3yIOTCH:

I'paxxnanckoe BOCHUTaHUE:

c(OPMHUPOBAHHOCTHIO TPAXKIAAHCKON TMO3UIUU OOYYaIOMIErocs Kak AaKTUBHOTO H
OTBETCTBEHHOI'O 4YJIEHA POCCHICKOro OOIIEecTBa, MPEACTABICHUEM O MaTEMaTHUYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MPOLEIYyP TPpa)xgaHCKOTO
oOmectBa (BBIOOPHI, OMPOCHl M TMp.), YMEHUEM B3aUMOJIEUCTBOBATh C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIUSIMU U Ha3HAUCHHUEM.

[TatproTHyeCcKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTBIO POCCUHCKOM TIpaxJaHCKOM WACHTUYHOCTH, YBAXEHUS K
MpONUIOMY W HAaCTOSIIIEMY POCCUHMCKOM MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTH)KEHUAM POCCUUCKUX MAaTEMATUKOB M POCCUMCKOM MAaTeMaTUYECKOW MIKOJBI, K
UCIIOJIb30BAHUIO ITUX JIOCTHKEHUH B APYTUX HAYKAX, TEXHOJIOTHUSX, CPepax IKOHOMHKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEH POCCHMCKOro Hapoaa; cHOpMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, JATHYECKOTO TIOBEICHUSA, CBA3AHHOIO C MPAKTUYECKAM
IIPUMEHECHUEM JOCTHKEHUN HAYKHU U JIESTEIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIaAa
B ITIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHHWEM K MHUpPY, BKIIOYasg OCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHHH, PaCCYKIEHUH; BOCHPHUHUMYHUBOCTHIO K
MAaTEMATHYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTEeMaTUYECKHWE 3HAHUS B HHTEpecax
3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO
(3mopoBoe THMTaHWE, COAJAHCUPOBAHHBIM PEXKUM 3aHATUA U OTAbIXA, pPETYJSIpHAS
dbu3ndeckass akTUBHOCTD); (DU3UYECKOTO COBEPIEHCTBOBAHMS, MIPU 3aHATUSX CIHOPTHUBHO-
03JI0POBUTENBHOMN JEATEIBHOCTHIO.



TpynoBoe BocliuTaHue:

TOTOBHOCTBIO K TPY/1y, OCO3HAHUEM IICHHOCTH TPYIOJFOOUS; HHTEPECOM K Pa3IMuHbIM
chepam mpodecCHOHATBLHON  MEATeTLHOCTH, CBS3aHHBIM C MAaTeMaTHKOM u €
NPUIOKCHUSIMH, YMECHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymiedl mnpodeccuu U
pean30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTHYECKOMY OOpa30BaHUI0 M CaMOOOpA30BaHWIO Ha MPOTSHKCHUM BCEU JKU3HH;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEHICHHH IMPAKTUYCCKUX 3aJad MaTeMaTHYCCKOM
HaIpaBJICHHOCTH.

DKOJIOTMYeCKOe BOCTIUTAHHUE:

C(OPMHPOBAHHOCTBIO HKOJIOTUYECKON KYJIbTYPhl, TOHUMAHUEM BJIMSHHUS COLUATBHO-
IKOHOMHYECKUX MPOIECCOB HA COCTOSHHE MPHUPOTHON M COIMATBHON Cpebl, OCO3HAHUEM
IJI00AIbHOTO  XapaKTepa SKOJOTMYECKMX TIpoOJieM; OpHCHTAaNHWeld Ha NPUMCHCHHE
MaTEeMaTHYECKUX 3HAHWW JUIsl pelieHWs] 3aJad B 0OJacTH OKpy’)KamoImeld Ccpesbl,
TUTAHUPOBAHMS TIOCTYTTKOB U OIICHKU WX BO3MOJKHBIX ITOCJICICTBUH I OKPY KAIOIIEH CPEIIbI.

[{leHHOCTH HAYYHOTO MTO3HAHUS:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAyKd W OOIMICCTBEHHOW IMPAKTHUKW, MTOHMMAaHHEM MaTEeMaTHYEeCKOHW HAyKH Kak
chepbl YeIOBEYCCKOW JEATEITLHOCTH, JTAloB €€ Pa3BUTHS W 3HAYMMOCTH IS Pa3BHTHUS
[IUBUJIM3AIIN; OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH W MaTeMaTHYeCKOW KyJIbTYypOW Kak
CPEJICTBOM ITO3HAHKSI MUPA; TOTOBHOCTBIO OCYIIECTBIISITH IPOCKTHYIO U UCCIICIOBATEIIECKY IO
JESATCIIBHOCTh HHIUBUIYAJILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3ysibTaThl  OCBOEHUS MPOTpaMMbl  Yy4eOHOro  MpeameTa
«MaremaTuka» XapaKTepU3YIOTCSl OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU
0elucmeusmMU, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU — OCUCMBUAMU, YHUBEPCATbHLIMU
Dpe2yIAmuUGHbIMU OeUCMBUAMU.

1) Vuueepcanvnvie no3nasamenvuvie Oeilicmeus, obecneuugarom @Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYEccos odyuarwuxcsi (0ceoeHue Memooos NO3HAHUS
OKpYHCaouieco Mupa, NnpumeHeHue JN02UYeCKUX, UCCIe008ameNbCKUX Onepayuil, yMeHuu
pabomams ¢ ungpopmayueti).

ba3oBrle 1ormueckue aeMCTBUS:

e BBUBISITH W XapaKTEPHU30BaTh CYIUECTBEHHbIE MPU3HAKA MAaTEMaTHYECKHUX
00BEKTOB, HOHATUMN, OTHOIIIEHUI MEXTy MOHATUAMU; POPMYITUPOBATH ONPEICICHUS
NOHSTU; YCTaHABIMBATh CYIIECTBEHHBIN IPU3HAK KiI1acCu(UKALIMHU, OCHOBAHUS JIsI
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3A;

. BOCIIPUHUMATh, POPMYJIUPOBATH U MPEOOPA30BBIBATH CYXKJICHUSA: YTBEPAUTEIbHbIE U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE;
e  BBIABIATH MAaTE€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M W NPOTUBOPEYMS B
(akTax, TaHHBIX, HAOMIOACHUSAX U YTBEPKIACHUSX; Mpejiaratb KpUTEPUH JIJIsl BBISIBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUU;



e  JIeJIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 1T0 aHAJIOTHH;
e  TPOBOAUTH CAMOCTOSITEIbBHO JOKa3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUN
(mpsiMble ¥ OT MPOTUBHOTO), BBICTpaMBaTh APryMEHTALUIO, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHUS U BBIBOJIBL;
e  BBIOMpaTh croco0 pelmieHus y4yeOHOW 3anauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB
penieHus, BbIOMpaTh HauOosiee MOAXOISAIINI C y4€TOM CaMOCTOSTENbHO BbIJCIICHHBIX
KpUTEPHUEB).
ba3oBbie Hcciieq0BaTENbCKUE ACCTBUS:
e  HCIIOJIB30BAaTh  BOIPOCHI KaK HCCIEAOBATEIbCKUN  WHCTPYMEHT TO3HAHUS;
dbopMynupoBaTh BOMPOCHI, (UKCUPYIOUIUME MPOTUBOpPEYHE, MpoOJieMy, yCTaHaBIMBAThH
MCKOMOE U JIaHHOE, (OPMUPOBATH THUIOTE3Y, apPTYMEHTUPOBATh CBOIO TIO3UIMIO0, MHEHUE;
e  MPOBOJUTH CAMOCTOATEIHHO CIJIAHUPOBAHHBIA HKCIEPUMEHT, HCCIIEIOBAHHUE IIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTreMaTH4ecKoro oOObeKTa, SBJIEHUSA, IpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly O0BbEKTaMHU, SBJICHUSIMH, IIPOLIECCAMU;
e CaMOCTOATENBHO (OpMyIUpOBaTh OOOOLIEHHS U BBIBOJABI IO pe3yJbTaTam
NPOBEAEHHOTO HAOIIOACHMS, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX
pe3yJIbTaTOB, BBIBOJOB M O000IICHUI;
e  TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE Tpollecca, a TakkKe  BBIIBHUraTh
MPEIOJIOKEHNS O €TO PA3BUTUHU B HOBBIX YCIIOBUSIX.
PaboTa ¢ undopmariueii:
e BBIBIATH AehUIUTH HH(DOPMALINY, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETa Ha BOMPOC H
IS PEIICHUs 3aa4H;
e  BBIOMpaTh HHPOPMAIIMIO W3 HCTOYHUKOB PA3NIUYHBIX THUIIOB, AHAIM3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPHPETUPOBATH MH(POPMALUIO PA3TUYHBIX BHUAOB U (opm
IpeJICTaBICHHUS;
e  CTPYKTYpHpOBaTh HH(OpPMAIIMIO, TMPEACTABIATH €€ B pasIuYHbIX (opmax,
WJUTIOCTPUPOBATH IpapruecK;
e  OLCHMUBATh HAAEKHOCTb MH(GOPMALKMU IO CaMOCTOATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.
2) VhusepcanbHvlie KOMMYyHUKamugHwle oeticmeus, obecneuugarom copmuposanHocms
COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01enue:
e BOCIPHHHMMATH U (POPMYJIHUPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSIMH U LIETSIMU
OOLIEHHUST; ICHO, TOUYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX
TEKCTaxX, /aBaTh MOSCHEHUS MO XOAY pEIIeHHUs 3aJadl, KOMMEHTUPOBATH MOIYYCHHBIN
pe3yJbTarT;
e B X0je 00CYXIEeHHs 3a/1aBaTh BOIIPOCHI MO CYILIECTBY 00CYKIAEMOM TEMBbI, TPOOIEMBI,
pelaeMoil 3aaum, BbICKA3bIBAaTh WUJI€H, HAIEJICHHbIE HA MOMCK PELIEHUS; CONOCTaBISATh
CBOM CYXKJEHHS C CYX JACHUAMU APYTUX YUYaCTHUKOB JIMajora, oOHapyXUBaTh pazindue U
CXOJCTBO TMO3MUIMH; B KOPpeKTHOM QopMe GopMynupoBaTh pa3HOIJIACHs, CBOU
BO3PaKCHUS;



e IPEACTABIATH PE3yJbTAThl PEIICHUS 3a]]a4l, SKCIIEPUMEHTA, UCCIIEI0BAHUS, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUIEHHS C Y4Y€TOM 3aJad MNpe3eHTalUuu U
OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

e  TIOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIMBHyaIbHOU pabOTHI
[PU PEIICHUHU YUEOHBIX 3a/1a4; IPUHUMATH 1€JIb COBMECTHOMN JESITEIbHOCTH, IIJIAHUPOBATh
OpraHM3alMi0 COBMECTHOM paboThl, paclpeneisTh BHUABI padoOT, JI0roBapUBaThCH,
00Cy’XJaTh MPOIIECC U pe3yabTaT paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH;

e  yYacTBOBATh B ITPYMIOBBIX PopmMax paboThI (00CYykAeHUS, 0OMEH MHEHHIA, «MO3TOBbIC
HITYPMBD» U UHBIC); BBIMOIHITH CBOIO YacTh PaOOTHl U KOOPAMHUPOBATH CBOM JICUCTBHUS C
APYTMMHU 4YI€HaMU KOMaH/bl; OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO
KPUTEPUSM, CPOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvnvie pecynamuegnuie oeticmsusi, obecneuusarom opmuposanue cmolCl06bIx
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELICHUS 3a/layd, BbIOMpaTh CIOCOO pEIIeHUS C Y4ETOM
UMEIOLIUXCA  PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb MU
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yYETOM HOBOWM MH(OpMALIUU.

CaMOKOHTPOJIb:

e BJAJETh HaBBIKAMU I103HABATEIBHON PEQIIEKCMM KaK OCO3HAHUS COBEPLIAEMBIX
JNEHUCTBUM W MBICIUTENbHBIX IPOLECCOB, MX PE3yibTAaTOB; BIAJETh CIIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJISI MPOLECCa U PE3YNIbTaTa PELICHUS] MATEMaTHYECKOM
3aJ1aui;

e TMpPEABUAECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh IpH PEIICHUU 3a/ayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE pE3yJIbTaTa LEAH M YCIOBHSIM, OOBSICHATH NPUYHUHBI
JOCTHKEHHSI UM HEJIOCTHKEHUS! PE3yJIbTaTOB JIEATEbHOCTH, HAaXOJIUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHoro Kypca «Anredpa v Hadyajla MaTEMaTHYECKOTO aHAIIM3a» Ha YPOBHE
cpeaHero oOmiero o0pa3oBaHUs JOJDKHO OOECreuuBaTh JOCTHXKCHUE —CIEAYOUIUX
MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YJIHTATOB:

10 KVIACC

YucJia 1 BLIYUCJICHUSA



OnepupoBaTh NOHATUAMU: PALIUOHATBHOE U JIEUCTBUTEIILHOE YHCIIO, OOBIKHOBEHHAS U
JecATUYHAs APOOb, MPOIIEHTHI.

BoinonusaTh apudmeTrueckue ornepanudyd ¢ palMoOHAIbHBIMU M JI€HCTBUTEIbHBIMU
YHCIIaMHU.

BremonusaTe npuOnmxEHHBIE BBIUMCICHUS, UCIONB3YSl MpaBHia OKPYTJEHUS, N1e1aTh
MPUKUJKY U OLIEHKY pe3yJIbTaTa BIUMCICHUM.

OnepupoBaTh MOHATUSIMH: CTENEHb C LEJIBIM TOKaszaTeleM; cTaHjgapTHas ¢dopma
3alliCU  JEHCTBUTENLHOTO 4YHCIa, KOPEHb HATypajJbHOW CTENEHH; HCIOJIb30BaTh
MOJIXOJAIIYI0 OPMY 3aITUCH ACUCTBUTEIBHBIX YHCET JJI PEHICHUS MPAKTUYECKUX 3a7a4 U
NPECTaBICHUS JTaHHbBIX.

OnepupoBaTh MOHATHUSIMU: CHHYC, KOCMHYC M TaHT€HC MPOU3BOJIBHOTO YIJIa;
UCIIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO yTiia uepe3 oOpaTHble TPUTOHOMETPUUECKUE
byHKIUH.

YpaBHeHUsI U HEPABEHCTBA

OnepupoBarh  MOHATUSIMU:  TOXKIECTBO, YpaBHEHHME, HEPaBEHCTBO;  IIEJIOE,
palMoHaNbHOE, UPPAlMOHAIBHOE ypaBHEHHE, HEPABEHCTBO;, TPUTOHOMETPUUYECKOE
ypaBHEHHUE;

BeimonasITE  TIpeoOpa3oBaHMs  TPUTOHOMETPHUYECKMX  BBIPAKCHWA W periarh
TPUTOHOMETPHUUYCCKHE YPaBHEHUSI.

BrInonHATh TpeoOpa3zoBaHus 1EIbIX, PAMOHAIBHBIX U UPPALUOHATIBHBIX BHIPAKCHHM
U pelaTh OCHOBHBIE THIIBI IIENIBIX, PAIMOHAIBHBIX W HUPPALUOHAIBHBIX YPaBHEHUU U
HEPaBEHCTB.

[TpumeHsTh ypaBHEHUSI U HEPABEHCTBA JIJIsl PEIICHUS MAaTEeMAaTUYECKUX 3a7a4 U 3324
U3 Pa3IMYHBIX 00JaCTel HAYKU U pEaJTbHOM KU3HHU.

MonenvupoBaTh peaibHbIE CUTYyallMd Ha SI3bIKE aireOpbl, COCTAaBJISATh BBIPAKECHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCJOBHUIO 3aJ[aud, HUCCIEIOBAaTh IOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAaHUEM armapaTa anreOpbl.

DOyHkuuu U rpapuku

OnepupoBaTh TOHATUSMU: (YHKIMS, CIOCOOBI 3afaHus (QYHKIUHU, O00JacTh
oTpe/ie]ICHUs] U MHOXKECTBO 3HaueHUW (PyHKIMHU, rpa@uk (yHKIHUH, B3aUMHO OOpaTHbHIE
byHKIUU.

OnepupoBaTh TOHATHAMHU: YETHOCTh M HEYETHOCTh (QYHKIWW, HYIH (DYHKIIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMMA 15 pelIeHUsT ypaBHEHUH.

Ctpouth 1 ynTaTh rpadMKu TUHEHHON QPYHKITNN, KBaAPATUIHONU (DYHKIINH, CTETIEHHON
(GYHKLIHHU € LEIbIM MOKA3aTENIEeM.

Hcnonb3oBath rpaduku GyHKIIUN U1 UCCIAEA0BAHUS MPOIIECCOB U 3aBUCUMOCTEN MpHU
pEIICHUH 3a7a4 U3 IPYTUX YUYCOHBIX TPEIMETOB U pPealbHOM KU3HU; BhIpaKaTh (hopMyaMu
3aBUCUMOCTH MEX]Ty BEJTMUMHAMH.

Hauana MaTeMaTH4eCKOro aHAJIN3a
OnepupoBaTh MOHATHUAMH: TIOCIEA0BATEIBHOCTD, apu(MEeTHICCKas U TEOMETPHYECKas
IPOTPECCHUHU.



OnepupoBaTh MOHATUAMH: OECKOHEUYHO YOBIBaIOIIAsh reoMeTpruyecKas Mporpeccus,
cyMMa 0€CKOHEYHO YOBIBAOIICH Tr€OMETPUUECKOM MPOrPECCHUH.

3agaBaTh MOCIEI0BATEILHOCTHA PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEN U POTPECCHUM [T PELICHUS PEATbHBIX
3a7a4 IPUKJIQJHOTO XapakTepa.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEPAllM HaJ MHOXKECTBAMM.

Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIA —anmapar JJisi ONUCAaHUS PEaJbHbBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 JIPYTUX YYEOHBIX TPEAMETOB.

OnepupoBatTh MOHATUSIMU: ONIPEEICHUE, TEOpEMa, CICICTBUE, J0KA3ATEIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUA

OnepupoBaTh MOHATHIMU: HATypaJbHOE, LEJIOE YHCIO; HUCIIOIb30BaTh NPU3HAKU
JETMMOCTH LEJIbIX YHCEI, PA3JI0KEHUE YUCIIA Ha IPOCTHIE MHOKUTEIN JUIsl PELICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTENIEM.

OmneprpoBaTh NOHATUSAMU: JIOTApU(PM YHCIIa, JECITUUHBIE U HATypaJIbHbIE JTOTapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTENEHW MJIA MPeoOpa3oBaHUs BBIPAKEHHI; ONEPUPOBATH
NOHATHSIMU: TI0KA3aTEeIbHOE YPAaBHEHUWE W HEPABEHCTBO; pEIIaTb OCHOBHBIE THIIBI
II0KA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BoemonHsaTe nmpeoOpa3oBaHus BBIPAXKEHUM, cOAepXk allux Jorapudmsl; onepupoBaThb
HNOHATUAMHU: JIOrapu(MUUYECKOE YpaBHEHHE M HEPABEHCTBO; peUIaThb OCHOBHBIE THUIIBI
Jorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB.

HaxoauTe pemenust mpoCTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUAMM: CHUCTEMA JIMHEMHBIX YpPaBHEHUM M €€ pEIICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS NIPAKTUYECKUX 3a1a4.

HaxoauTe pemeHns npoCTENINX CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX YPABHEHU I
Y HEPABEHCTB.

MopnenupoBaTh peaibHble CHUTyallMd Ha SI3bIKE aireOpbl, COCTABJIATh BbIPAKEHUS,
YPaBHEHMs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3a1a4M, MCCIEAOBATh IOCTPOCHHBIE
MO/JIEJIH C UCIOJIb30BaHUEM ammapara ajreOpsl.

DOyHkuuu U rpapuku

OnepupoBaTh MOHATUAMH: TEpPHOAUYECKAs (PYHKIHUSA, MPOMEKYTKH MOHOTOHHOCTHU
GbyHKINUH, TOYKH IKCTpeMyMa (PYHKITUHU, HanOoJIbIllee ¥ HaMMEHbIIIee 3HaYeHUsT QyHKIIUU Ha
IPOMEXKYTKE; UCIIOJIb30BaTh UX JUISl KCCIe0BaHUs QYHKIMH, 3aJaHHON rpaduKoM.

OnepupoBaTh MOHATHSAMM: TpaUKU  IOKa3aTeNbHOM, Jorapu@MuUyecKol u
TPUTOHOMETPUUECKUX (PYHKIMH; U300pakaTh HX HA KOOPJAMHATHOM TUIOCKOCTH U
VCIIOJIB30BaTh JJIsl PELICHUS] YPABHEHU U HEPABEHCTB.

N3o0paxkath Ha KOOPAMHATHOM IUIOCKOCTH TpadUKU JUHEHHBIX YpPAaBHCHHH U
VICIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.



Hcnonb3oBath rpaduku GyHKIHNA JUIS KCCIISOBAHUS MIPOILIECCOB U 3aBUCUMOCTEH U3
JIPYTUX YYCOHBIX TUCIUTIINH.

Havana MmaTeMaTH4YeCKOro aHAJIN3a

OnepupoBaTh TOHATHSIMH: HEMpEpbiBHAsS QYHKIWS, TPOU3BOAHAS (YHKIIUM;
WCITOJI30BATh TEOMETPUICCKUN U (PU3UUECKUI CMBICT TTPOU3BOIHOMN TSI PEIICHUS 3a/1a4.

HaxoIuTh Mpou3BOIHEIC 3JIEMEHTAPHBIX (DYHKIIMHA, BEIYUCIISATH IPOU3BOIHBIC CYMMBI,
IIPOU3BEACHUS, YaCTHOTO (DYHKIIHH.

Hcmonp30BaTh MPOU3BOIHYIO IS HMCCIENOBaHWS (YHKIIMM HAa MOHOTOHHOCTH H
IKCTPEMYMBI, TPUMEHSTH PE3YJIBTATHl UCCIIEIOBAHUS K TIOCTPOCHHIO TPa(HUKOB.

Hcnonp30BaTh MPOU3BOAHYIO JIJISI HAXOKICHUS HAUITYUIIETO PEIICHHS B IPUKIIATHBIX,
B TOM YHCJIC COIIMAIBHO-O)KOHOMHYECKHUX, 3a/1a9ax.

OrneprpoBaTh NOHATUAMU: IIEPBOOOPaA3HAs U MHTErPAT, TOHUMATh T€OMETPUICCKUM U
buznyecKuit CMBICT UHTETpaa.

Haxomute mepBooOpasHble AIEMEHTApHBIX (YHKIWN; BBIYUCIATH HWHTETPall TI0
dbopmyne Herorona—JletiOHuiia.

Pemates mpukiagHble 3aladyd, B TOM YHCIE COIMAIbHO-3KOHOMHUYECKOTO U
bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBO 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeEM duaekTpoHHbIe (LM (poBbHIE) 00pa3oBaTeIbHbIE
Konrpoabnbie IIpakTHyeckue
n/n | MmporpaMmmel Bcero pecypcbl
padoThI padoThI
MHoOXecTBa pallMOHAIbHBIX U
CMCTBUTCIbHBIX YHCEI.
1 A 21 2 https://resh.edu.ru/subject/lesson/4730/main/149077
PanmonaneHbie ypaBHEHHS U
HEpaBEHCTBA
) @®yukuuu u rpaguku. CreneHs ¢ 6 https://resh.edu.ru/subject/lesson/5175/start/326685
[EIBIM MOKAa3aTeIIEM /
ApudpMeTrndecKkuii KopeHb N—oi
pud P https://resh.edu.ru/subject/lesson/7242/start/303316
3 crenenu. MppauvoHanbHbIe 25 2 /
ypaBHEHUS U HEPABEHCTBA
DopMyJTbl
pMY https://resh.edu.ru/subject/lesson/6019/start/199181
4 TPUTOHOMETPUU. TpUrOHOMETPUYECKH 31 2 /
€ YpaBHEHHUS
https://resh.edu.ru/subject/lesson/5223/start/326717
5 [TocnenoBarenbHOCTH U IPOTPECCUU 8 /
6 [ToBTOpenue, o6obmIEeHNE, 5 1 https://resh.edu.ru/subject/lesson/3908/start/200483
cHCTeMaTHU3alus 3HaHU! /
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

[NPOTPAMME



https://resh.edu.ru/subject/lesson/4730/main/149077
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/3908/start/200483/

11 KJIACC

KoanuyecTBo 4acosB

Ne HaumenoBaHue pa3jiesioB U duaekTpoHHbIe (LM (PpoBbHIE) 00pa3oBaTeIbHbIE
Konrpoabubie IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero pecypchl
padoThI padoThI
Crenens ¢ palluOHAIBLHBIM https://www.yaklass.ru/p/algebra/11-klass/logarifmy-

1 nokazareisem. [lokasarenpHas 12 5 pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-
¢ynkuus. [TokazarenbHbie resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-
YPaBHEHUS U HEPABEHCTBA 4abb-b83a-b2c25922fcec?ysclid=Ilj6tk8dku750843988
Jlorapupmuueckas GpyHKuMS.

puch PymKu https://umschool.net/library/matematika/logarifmicheskie-
2 Jlorapugmmueckue 12 . e
uravneniya-i-neravenstva/?ysclid=Ilj6uiiend501493873
YPaBHEHUS U HEPABEHCTBA
Tpuronomerpuyeckue https://interneturok.ru/lesson/algebra/10-

3 (GYHKIMU U UX rpaduKy. 9 1 klass/trigonometricheskie-funkcii/svoystva-i-grafiki-
Tpuronomerpuyeckue trigonometricheskih-funktsiy-bazovyy-

HEPaBEHCTBA uroven?ysclid=Iljovatwh1949883681

4 IIpousBoanas. [Ipumenenue 24 ) https://natalibrilenova.ru/proizvodnaya-i-ee-
MIPOU3BOJHOMN primeneniya/?ysclid=lljewyzw7y890109280
HHTerpan n ero npuMeHeHUst 9 https://www.evkova.org/integral?ysclid=11j6xs119r887793257
CucreMsl ypaBHEHUI 12 1 https://resh.edu.ru/subject/lesson/4134/conspect/39001/
HarypanbsHble 1 nesnbie yucia 6 https://ya.ru/video/preview/10661687685756414977
oBToDee. 0B0BMLEHIe https://ege.sdamgia.ru/

BTOPEHHUE, HUE, . o

8 P III . 18 2 https://fipi.ru/?ysclid=I1j77tdl17454384387

cucTeMaTtn3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB 102 2 0
I1O ITPOI'PAMME



https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec?ysclid=llj6tk8dku750843988
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec?ysclid=llj6tk8dku750843988
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec?ysclid=llj6tk8dku750843988
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec?ysclid=llj6tk8dku750843988
https://umschool.net/library/matematika/logarifmicheskie-uravneniya-i-neravenstva/?ysclid=llj6uiiend501493873
https://umschool.net/library/matematika/logarifmicheskie-uravneniya-i-neravenstva/?ysclid=llj6uiiend501493873
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/svoystva-i-grafiki-trigonometricheskih-funktsiy-bazovyy-uroven?ysclid=llj6vqtwh1949883681
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/svoystva-i-grafiki-trigonometricheskih-funktsiy-bazovyy-uroven?ysclid=llj6vqtwh1949883681
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/svoystva-i-grafiki-trigonometricheskih-funktsiy-bazovyy-uroven?ysclid=llj6vqtwh1949883681
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/svoystva-i-grafiki-trigonometricheskih-funktsiy-bazovyy-uroven?ysclid=llj6vqtwh1949883681
https://natalibrilenova.ru/proizvodnaya-i-ee-primeneniya/?ysclid=llj6wyzw7y890109280
https://natalibrilenova.ru/proizvodnaya-i-ee-primeneniya/?ysclid=llj6wyzw7y890109280
https://www.evkova.org/integral?ysclid=llj6xs119r887793257
https://resh.edu.ru/subject/lesson/4134/conspect/39001/
https://ya.ru/video/preview/10661687685756414977
https://ege.sdamgia.ru/
https://fipi.ru/?ysclid=llj77tdl17454384387

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos
Koutp Ilpak Jlara
Ne 0JIbHBI = THYEC JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
Tema ypoka usyue
n/n Bcero e KHe pecypcsl
HUS
pador pador
bl bl
1 MHOMKECTEO, OMEpaLit 1A/ MHOKCCTRAMIL. 1 https://resh.edu.rw/subject/lesson/4730/main/ 149077
Huarpammsl Ditiepa—BenHna
Panmonaneubie uncna. OOBIKHOBEHHBIC U
2 JECSITUYHbIE TPOOH, IPOLIEHTHI, 1 https://resh.edu.ru/subject/lesson/4730/main/149077/
OecKOHEUYHbIE IEPUOANYECKHE JPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
3 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 https://resh.edu.ru/subject/lesson/4730/main/149077/
OecKOHEUYHBIE IEPUOANYECKHE POOH
ApudmeTndeckue oneparuu c
4 palMOHATIBHBIMH YHCIIaMH, TPeoOpa30BaHuUs 1 https://resh.edu.ru/subject/lesson/4730/main/149077/
YHCIJIOBBIX BBIPAXKEHUN
ApudmeTrueckue onepanuu c
5 palMOHATIBHBIMH YHCIIaMH, TPeoOpa30BaHuUs 1 https://resh.edu.ru/subject/lesson/4730/main/149077/
YHCIJIOBBIX BBIPAXKEHUN
Bxonnas koHTposbHas paboTta 1 1
AHanu3 BXOJHOW KOHTPOJIBHON pabOThI 1
[Ipumenenue apoOeit U MPOIEHTOB IS
8 pELLIeHHS TPUKIIAIHBIX 33a/1a4 U3 Pa3IUYHbIX 1 https://resh.edu.ru/subject/lesson/4739/start/200514/

oTpaciell 3HaHUW U pearbHOU KU3HU



https://resh.edu.ru/subject/lesson/4730/main/149077
https://resh.edu.ru/subject/lesson/4730/main/149077/
https://resh.edu.ru/subject/lesson/4730/main/149077/
https://resh.edu.ru/subject/lesson/4730/main/149077/
https://resh.edu.ru/subject/lesson/4730/main/149077/
https://resh.edu.ru/subject/lesson/4739/start/200514/

[Tpumenenue apoGeil U NPOIEHTOB IS

9 peLIEHNs TPUKIIAIHBIX 3a0a4 U3 PA3JIUYHBIX 1 https://resh.edu.ru/subject/lesson/4739/start/200514/
OTpaciel 3HaHUW U pearbHOU KU3HU
9% e e .P e
10 JICHCTBHTEbHbIC HHCIIA. PAUHOHATBHEIC 1 1 https://resh.edu.ru/subject/lesson/4730/start/149073/
HMppanyoHaIbHbIC YUCTIa
A
11 pH(MCTIICCKIC OIcpaLli C 1 https:/resh.edu.ru/subject/lesson/4730/start/ 149073/
JIeHCTBUTEIILHBIMU YHMCIIAMU
A
12 pUHq)MeTquCKHe oriepatit ¢ 1 https://resh.edu.ru/subject/lesson/4730/start/149073/
JIEMCTBUTEIIbHEIMH YK CIaMHU
[TpuGnxEHHBIC BEIYMCIICHHUS], IPABHUIIA
13 OKpPYTJICHUS, IPUKUKA U OLICHKA 1 https://resh.edu.ru/subject/lesson/4730/start/149073/
pe3yJibTaTa BBIYMCIICHUM
T
14 OIIIECTBA U TOAGICCTBEHHIRIC 1 https://resh.edu.ru/subject/lesson/3798/start/159138/
npeoOpazoBaHus
T
15 OHICCTRA 1 TOAVICCTBEHHDIC 1 https://resh.edu.ru/subject/lesson/3798/start/159138/
npeoOpa3oBaHUs
16 YpaBHeHHE, KOPEHb YPABHEHUS 1 https://resh.edu.ru/subject/lesson/3798/start/159138/
17 YpaBHEHHE, KOPEHb YPABHEHUS 1 https://resh.edu.ru/subject/lesson/3798/start/159138/
18 HepaseHcTBo, pellieHre HEpaBEHCTBA 1 https://resh.edu.ru/subject/lesson/3798/start/159138/
19 Merona nHTEpBAJIOB 1 https://resh.edu.ru/subject/lesson/3798/start/159138/
P OHO-
20 cliierme IjenHX 11 APODHO-PAIHOMATBHBIX 1 https://resh.edu.ru/subject/lesson/3798/start/159138/
YpaBHEHU U HEPABEHCTB
KonTtponbHas pabora o Teme "MHokecTBa
21 paLMOHANIBHBIX U IEMCTBUTEIIBHBIX YHCEIL. 1
PanronaneHble ypaBHEHHS U HEPABEHCTB"
DOyHKIMA, cIOCO0R! 3aMaHus (HYHKIIHH.
22 YHER A yrKn 1 https://resh.edu.ru/subject/lesson/5175/start/326685/
B3anmuo obpatHbie GyHKIIMN
o CITOCOOBI 3a/1a .
23 YHRIL, C1 bl 3/1aHNA GyHKIHH 1 https://resh.edu.ru/subject/lesson/5175/start/326685/

B3anmuO 00paTHbIC QyHKITUN



https://resh.edu.ru/subject/lesson/4739/start/200514/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/

I'paduk ynkmuu. O6MacTh ONpeneIcHHs U

24 MHOX€eCTBO 3HaueHHUH (pyHkumu. Hymm https://resh.edu.ru/subject/lesson/5175/start/326685/
¢ynkuuu. [IpoMexyTKH 3HAKOITOCTOSIHCTBA
I'padux pyskmum. O6macTs onpeneacHus u

25 MHOKECTBO 3HaueHU# (yHkmu. Hymu https://resh.edu.ru/subject/lesson/5175/start/326685/
¢ynkuuu. [IpoMexyTKH 3HAKOITOCTOSIHCTBA
I'paduk pynkuuu. O6nacTh onpeneaeHus u

26 MHO>KECTBO 3HaueHui ¢pyHKuu. Hynu https://resh.edu.ru/subject/lesson/5175/start/326685/
¢yHkuuu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA

27 Yérubie 1 HEUETHBIC (QYHKIIUN https://resh.edu.ru/subject/lesson/5175/start/326685/

28 YérHble U HEYETHBIE (PYHKIINU https://resh.edu.ru/subject/lesson/5175/start/326685/

29 Yérubie 1 HEUETHBIC (QYHKIIUN https://resh.edu.ru/subject/lesson/5175/start/326685/
CreneHs ¢ LeIbIM [T0KA3aTENEM.

30 CranpaptHas popma 3anucu https://resh.edu.ru/subject/lesson/7242/start/303316/
JNEWCTBUTEIILHOTO YHCIIa
CreneHs ¢ 1eIbIM [T0Ka3aTEeNeM.

31 CranpapTHas ¢popma 3arucH https://resh.edu.ru/subject/lesson/7242/start/303316/
JENCTBUTENIBHOTO YnCia
Hcnonp3oBanue noaxosimeit popmbl

32 SATTHCH ACHCTBITCIBHbIX THOCT U https://resh.edu.ru/subject/lesson/7242/start/303316/
pelIeHns MPaKTUYECKUX 3aa4d U
IIPEJICTaBICHNS JaHHBIX

1 CrenenHast GQyHKIMS C HATypalIbHBIM U
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaguk

34 APHpMCTHHECKIH KOPSHE HATYPAIILHON https://resh.edu.ru/subject/lesson/5498/start/272542/
CTETeHH

35 ApU(METHICCKIL KOPCHb HATYpabHOI https://resh.edu.ru/subject/lesson/5498/start/272542/
CTETIEHU

36 CBOHCTBA APHPMCTHHECKOTO KOPH https://resh.edu.ru/subject/lesson/5498/start/272542/

HaTypajbHOU CTEIIEHU



https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/

CaoticTBa apu(PMETUUECKOTO KOPHS

37 . https://resh.edu.ru/subject/lesson/5498/start/272542/
HaTypajbHOW CTENEHU
CaoiicTBa apuhMETUUECKOT0 KOPHS

38 Ii ¢ p https://resh.edu.ru/subject/lesson/5498/start/272542/
HaTypaJbHOW CTENEHU

39 AIMUHUCTpATUBHAS KOHTPOJIbHAS paboTa

40 AHanu3 aIMUHUCTPATUBHON KOHTPOJIbHOMN
paboTsl

41 I[f HCTBH € APH(METHYCCKIUMH KOPHAMHU N https://resh.edu.ru/subject/lesson/5498/start/272542/
O CTEIleH!

einc ca eTH4IeC 0 n—

42 I[V ACTBII C APHOMETHICCKIMH KOPHAMHI https://resh.edu.ru/subject/lesson/5498/start/272542/
OU CcTeIleHU

43 I[f HCTBH € APH(METHYCCKIMH KOPHAMHU N https://resh.edu.ru/subject/lesson/5498/start/272542/
O CTeIleHU

44 I[fHCTBHH C @pH(METHYECKIUMH KOPHAMHU N https://resh.edu.ru/subject/lesson/5498/start/272542/
O CTeIleHU

45 I[Ve HCTBHA C ApUGMETUHCCKUMI KOPHAMH 1 https://resh.edu.ru/subject/lesson/5498/start/272542/
OU CcTeIleHn

elicTBUA ¢ apu(PpMeTHUECKUMHU KOPHAMH N—

46 I[v pud p https://resh.edu.ru/subject/lesson/5498/start/272542/
O CTeIleHU
Pemenye uppaliioHaIbHBIX YPAaBHEHUH U

47 ppatt yp https://resh.edu.ru/subject/lesson/5569/start/159263/
HEPaBEHCTB
Pemenue aIlMOHAJI aBHEHUH

48 [HCHHE HPPAHOHATLHBIX YPaBHCHHIH 1 https://resh.edu.ru/subject/lesson/5569/start/159263/
HEpPaBEHCTB
Pemenne nppanmoHaibHBIX YPaBHEHUH 1

49 ppatt yP https://resh.edu.ru/subject/lesson/5569/start/159263/
HEPaBEHCTB
Pemenye uppaliioHaIbHBIX YPAaBHEHUH U

50 bpall yp https://resh.edu.ru/subject/lesson/5569/start/159263/
HEPABEHCTB
Pemenue alMOHaJT aBHEHUU

51 HICHHE HPPATHOHATILHEIX YPABHEHHH H https://resh.edu.ru/subject/lesson/5569/start/159263/

HEPaBEHCTB



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
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https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/

Pewienne nppaniuOHAIBHBIX YPaBHEHUN U

52 https://resh.edu.ru/subject/lesson/5569/start/159263/
HEPABEHCTB
https://videouroki.net/video/2-funktsiia-korien-n-stiepieni-
1z-X-svoistva-i-

53 CaoticTBa U rpadK KOPHSI N-Ol CTETICHH ghrafik.html? _cf chl jschl _tk  =pmd mCO20jwOaM.p
GsuCm7i RITIQxNHQsI2um3WMwNLoXE-1632815634-
0-ggNtZGzNAiWjicnBszQfR
https://videouroki.net/video/2-funktsiia-korien-n-stiepieni-
1Z-X-svoistva-i-

54 CaoticTBa U rpad MK KOpHSI N-Oi CTEICHH ghrafik.html? cf chl jschl tk =pmd mCO20jwOaM.p
GsuCm7i_RITIQxNHQsI2um3WMwNLoXE-1632815634-
0-ggNtZGzNAi1WicnBszQfR
https://videouroki.net/video/2-funktsiia-korien-n-stiepieni-
1z-X-svoistva-i-

55 CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU ghrafik.html? _cf chl jschl tk =pmd mCO20jwOaM.p
GsuCm7i_RITIQxNHQsI2um3WMwNLoXE-1632815634-
0-ggNtZGzNAiWjcnBszQfR
https://videouroki.net/video/2-funktsiia-korien-n-stiepieni-
iz-X-svoistva-i-

56 CaotlicTBa U rpaduK KOpHSI N-Oi CTETICHH ghrafik.html? _cf chl jschl tk =pmd mCO20jwOaM.p
GsuCm7i_RITIQxNHQsI2um3WMwNLoXE-1632815634-
0-ggNtZGzNAi1WicnBszQfR
https://videouroki.net/video/2-funktsiia-korien-n-stiepieni-
1z-x-svoistva-i-

57 CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHN ghrafik.html? _cf chl jschl tk =pmd mCO20jwOaM.p
GsuCm7i RITIQxNHQsI2um3WMwNLoXE-1632815634-
0-ggNtZGzNAi1WjcnBszQfR

KonTposnbHas pabora no teme
53 "ApudpmeTrueckuii KOpeHb N—Oi CTETEeHHU.
HppanuoHanbHbie ypaBHEHUS U
HepaBeHCTBA"
59 (CHHYC, KOCHHYC 1 TAHICHC YHCIIOBOTO https://resh.edu.ru/subject/lesson/6019/start/199181/

aprymeHra
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https://videouroki.net/video/2-funktsiia-korien-n-stiepieni-iz-x-svoistva-i-ghrafik.html?__cf_chl_jschl_tk__=pmd_mCO2OjwOaM.pGsuCm7i_RITIQxNHQsl2um3WMwNLoXE-1632815634-0-gqNtZGzNAiWjcnBszQfR
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https://videouroki.net/video/2-funktsiia-korien-n-stiepieni-iz-x-svoistva-i-ghrafik.html?__cf_chl_jschl_tk__=pmd_mCO2OjwOaM.pGsuCm7i_RITIQxNHQsl2um3WMwNLoXE-1632815634-0-gqNtZGzNAiWjcnBszQfR
https://videouroki.net/video/2-funktsiia-korien-n-stiepieni-iz-x-svoistva-i-ghrafik.html?__cf_chl_jschl_tk__=pmd_mCO2OjwOaM.pGsuCm7i_RITIQxNHQsl2um3WMwNLoXE-1632815634-0-gqNtZGzNAiWjcnBszQfR
https://videouroki.net/video/2-funktsiia-korien-n-stiepieni-iz-x-svoistva-i-ghrafik.html?__cf_chl_jschl_tk__=pmd_mCO2OjwOaM.pGsuCm7i_RITIQxNHQsl2um3WMwNLoXE-1632815634-0-gqNtZGzNAiWjcnBszQfR
https://resh.edu.ru/subject/lesson/6019/start/199181/

CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOIO

60 1 https://resh.edu.ru/subject/lesson/6019/start/199181/
aprymeHra
61 Spi?;fe’;(;cnflyc 1 TAHTCHC HHCIOBOTO 1 https://resh.edu.ru/subject/lesson/6019/start/199181/
6 /PRCHIYC, apRKOCHIYC M ADKTAHTCHC 1 https:/resh.edu.ru/subject/lesson/6019/start/199181/
YHUCJIOBOI'O apryMeHTa
63 APKCHHYC, apKKOCHHYC H @pKTAHICHC 1 https://resh.edu.ru/subject/lesson/6019/start/199181/
YHCJIOBOI'O apryMeHTa
64 APKCHIYC, 3pKKOCHHYC I pKTAHICHC 1 https://resh.edu.ru/subject/lesson/6019/start/199181/
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKPyKHOCTb,
65 ONpeAEIICHUE TPUTOHOMETPUUECKHUX 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
(GYHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuueckasi OKPy>KHOCTb,
66 OIpEIEIIEHNE TPUTOHOMETPUIECKUX 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
(GYHKIMI YNCIOBOTO apryMeHTa
TpuroHomerpuueckasi OKpyHOCTb,
67 ONIPEACIEHUE TPUTOHOMETPUYECKHUX 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
(GyHKIUI YUCIOBOTO apryMeHTa
68 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
69 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
70 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
71 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
72 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
73 AJMUHUCTpAaTUBHAs KOHTPOJIbHAs padoTa 1
74 AHanu3 aAMUHHACTPATUBHON KOHTPOJIBHOU 1
paboThI
75 [lpeoGpasoBarke TPUTOHOMETpHCCKIX 1 https://resh.edu.ru/subject/lesson/4324/start/199618/

BBIPAKECHUI
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[IpeoOpazoBaHre TPUTOHOMETPUUECKUX

76 . 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
BBIPKECHUI
77 iﬁﬁ:}iﬂiﬁ;al{ne TPHTOHOMETPHHACCRHX 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
78 11peobpasoaiiie TPHIOHOMETpHHECkHX 1 https:/resh.edu.rw/subject/lesson/4324/start/199618/
BBIPKECHUI
79 Hpeoﬁpasojs AHHC TPUTOHOMEIpHIECKHX 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
BBIPKECHUM
80 HpGOGpaSOUBaHHe TPHTOHOMEIPHACCRUX 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
BBIPAKEHU
81 Hpeoﬁpasojs AHHC TPUTOHOMEIpHIECKHX 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
BBIPKECHUM
82 Pelienne TpuroHoMeTpUUECKUX YpaBHEHUN 1 https://resh.edu.ru/subject/lesson/6314/start/199928/
83 PelieHne TpUroHOMETPUYECKUX YPaBHEHUN 1 https://resh.edu.ru/subject/lesson/6314/start/199928/
84 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUI 1 https://resh.edu.ru/subject/lesson/6314/start/199928/
85 PelieHne TpUroHOMETPUYECKUX YPaBHEHUN 1 https://resh.edu.ru/subject/lesson/6314/start/199928/
86 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUI 1 https://resh.edu.ru/subject/lesson/6314/start/199928/
87 PelieHne TpUroHOMETPUYECKUX YPaBHEHUN https://resh.edu.ru/subject/lesson/6314/start/199928/
88 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUI 1 https://resh.edu.ru/subject/lesson/6314/start/199928/
KonTtponbHas padora no teme "®dopmyIst
89 TPUTOHOMETPUH. TpUroHOMETpUYECKUE 1
ypaBHeHuUs"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHHS
90 nociueaoBarenbHocTeEl. MOHOTOHHBIE 1 https://resh.edu.ru/subject/lesson/5223/start/326717/
MOCJIEI0BATEIbHOCTH
ApudmeTrnueckast U reoOMeTpuyecKas
91 nporpeccii. HctiobsoBanie nporpecchi 1 https://resh.edu.ru/subject/lesson/5223/start/326717/

IJI pCHICHUA PCAJIbHBIX 3a/1a4 ITPUKITIAIHOTO
Xapakrepa
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Apudmernueckas 1 reoMeTpUIeCcKast
nporpeccuu. VIcrosb30BaHue Mporpeccuu

92 JUIS peLeHUs] peaJIbHBIX 3314 1 https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326
717/IpUKIaIHOTO XapakTepa
beckoneuyHno yObIBaroIasi reoMeTpruiecKast

93 nporpeccusi. Cymma 6€CKOHEYHO 1 https://resh.edu.ru/subject/lesson/5223/start/326717/
yOBIBAIOIIEH reOMETPUUECKON TPOrPECcCUuu
BeckoneuHo yOpIBaromasi reoMeTpuiecKast

94 nporpeccusi. CyMma 0€CKOHEYHO 1 https://resh.edu.ru/subject/lesson/5223/start/326717/
yOBIBAIOIIEH reOMETPUUECKON TPOrPECcCUuu

95 dopmyiia CIIOKHBIX TPOLIEHTOB 1 https://resh.edu.ru/subject/lesson/5223/conspect/326716/

96 ®opMyIia CI0KHBIX IPOLIEHTOB 1 https://resh.edu.ru/subject/lesson/5223/conspect/326716/

97 dopmyia CIOKHBIX TPOLIEHTOB https://resh.edu.ru/subject/lesson/5223/conspect/326716/
O0001Ienre, cucTeMaTA3alis 3HaHUH 3a

98 Kypc anreOpbl 1 Hayal MaTeMaTH4YeCKOro 1 https://resh.edu.ru/subject/lesson/3908/start/200483/
aHanm3a 10 kmacca
O06006111EH1E, CUCTEMATH3allUs 3HAHNH 3a

99 Kypc anre0pbl U Haual MaTeMaTH4YeCKOro 1 https://resh.edu.ru/subject/lesson/3908/start/200483/
aHanm3a 10 kmacca

100 Wrorosas koHTposibHas paboTa 1

101 AHaJnu3 UTOrOBOM KOHTPOJIBHOU PabOTHI 1
O06006111EH1E, CUCTEMATU3AllUs 3HAHNH 3a

102 Kypc aJireOpbl ¥ Ha4aJl MaTeMaTUIeCKOTO 1 https://resh.edu.ru/subject/lesson/3908/start/200483/
ananm3a 10 kmacca

OBIIEE KOJIMYECTBO YACOB 110 102

I[TPOIT'PAMME
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11 KIIACC

KoaudecTBO 4acoB

KonTp [pakr

Ne ara
OJIbHBI HYeCKH a JJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer HU3Yy4YeH
e e PECYPCHI
1| 0 us
padort padot
bl bl
Crenens ¢ pallMOHAIBHBIM [10KA3aTEIEM 1 https://resh.edu.ru/
2 CaoiicTBa CTCIICHH 1 https://resh.edu.ru/
. https://oblakoz.ru/conspect/534411/preobrazovanie-
[TpeoOpa3oBanue BBIPAKEHHIA, ) ) )
1 vyrazheniy-soderzhaschih-racionalnye-

coacpKalmx palquoOHaAJIBHBIC CTCIICHU
JICPAKAIiAX pall stepeni?ysclid=Ilkgifat4n529134240

https://oblakoz.ru/conspect/534411/preobrazovanie-

[IpeoOpa3oBaHue BbIpaxKeHHH,

4 1 vyrazheniy-soderzhaschih-racionalnye-
coJepiKallluX pallMoOHaJIbHbIE CTENEHU
JICPKATiAX patt stepeni?ysclid=Illkqifat4n529134240
. https://oblakoz.ru/conspect/534411/preobrazovanie-
[IpeoOpazoBanue BhIpaXEHUH, , i i
5 corte 1 vyrazheniy-soderzhaschih-racionalnye-
JKaIUX palliOHAJIbHBIE CTEIIEHU
AICpAKAIliAX palt stepeni?ysclid=Illkqifat4n529134240
6 Bxoanas kouTponsHas pabora 1 1
7 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1 https://resh.edu.ru/subject/lesson/4155/conspect/38783
A
https://resh.edu.ru/subject/lesson/4155/conspect/38783
8 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA 1 /
https://resh.edu.ru/subject/lesson/4155/conspect/38783
9 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA 1 /
https://resh.edu.ru/subject/lesson/4155/conspect/38783
10 IlokasaTenbHbIC yPABHEHUS U HEPABEHCTBA 1

/[
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