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MNOSACHUTEJBbHAS 3AIIMCKA

PaGowass mporpamma y4eOHOTO Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanu3a» 06a30BOro ypoBHs aiis ooywaromuxca 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOrO TOCYNAapCTBEHHOTO OOPa30BATENBHOTO CTaHAApPTa CPEIHEro OOIIeTro
o0pa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHHM, NPEABABIAECMBIX K
MaTeMaTH4ecKoMy 00pa30oBaHMIO, M TPAIHMIIMA POCCHICKOTO oOpa3zoBaHUs. Peanmzanus
porpaMMbl 00ECIIEYMBAET OBJIAJICHUE KIFOYCBBIMH KOMITCTCHIIUSIME, COCTABIISIFOIITIMH
OCHOBY JUII  CaMOpPa3BUTHUsS M  HENPEpPBHIBHOTO  00Opa3oBaHHs,  IIEJIOCTHOCTH
OOIIEKYIbTYPHOTO, TMYHOCTHOTO ¥ TIO3HABATEIIHLHOTO PA3BUTHS JTMYHOCTH 00YIAFOIIIUXCA.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIM3ay SIBJISICTCS OJTHUM M3 HanboJiee
3HAaYUMBIX B TPOrpaMMe€ CTapIIed IIKOJbI, TOCKOJbKY, C OJHOH CTOpPOHBI, OH
oOecrieyMBacT HMHCTPYMEHTAJIbHYIO 0a3y IS HM3y4YeHHS BCEX €CTECTBEHHO-HAy4YHBIX
KYpPCOB, a C JIPYrod CTOPOHBI, (HOPMHPYET JIOTHYECKOE M aOCTPAKTHOE MBIILICHUE
yYammxcsi Ha ypOBHE, HEOOXOJUMOM IS OCBOCHHUS KYpPCOB HH(POPMATHKH,
OOIIECTBO3HAHUS, WCTOPHH, CIIOBECHOCTH. B paMmkax mgaHHOTO Kypca ydJamruecs
OBJIQJICBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOMN HayKH, KOTopas (GopMyIupyeT CBOU
JTOCTIIKEHUS B MaTeMaTHYECKOM (popme.

Kypc anreOpsl W Havyam MaTEeMaTHYECKOTO aHAW3a 3aKIaJIbIBAET OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHAMHU (PU3UKH, XMMHH, OMOJIOTHH, IMOHUMAHHUS OCHOBHBIX
TEHACHIIMH ASKOHOMHMKH M OOIISCTBEHHOW J>XWU3HM, IO3BOJSECT OPHUCHTHPOBATHCA B
COBPEMECHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPCHHO HCIIOJIB30BaTh UX B
MOBCETHCBHOMW XKU3HH. B Toke BpeMs oBlaficHUEe aOCTPAKTHBIMHU U JIOTUYECKH CTPOTHUMH
MaTEMaTHYECKUMHU KOHCTPYKIIMSIMH pa3BHBACT yMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTD YTBEPKICHHS, UCIIOIH30BaTh 0000IICHNE U KOHKPETU3AIIHIO,
a0CcTparupoBaHue W aHAIOTHIO, (DOPMHUPYET KPEaTUBHOE W KPUTHUECKOE MbINUIeHHEe. B
XO0/JIe U3YUCHUS anreOphl 1 HadaJl MATEeMAaTHYECKOTO aHAIM3a B CTAPIIICH MIKOJIE YJaIuecs
MOJTY4alOT HOBBIM OMBIT PEIICHUS MPHUKIATHBIX 3a7a4, CAMOCTOSTEIBHOIO MOCTPOCHHS
MaTEMaTHYECKUX MOJCIIC pEAJIbHBIX CHUTYallMidi ¥ WHTCPIPETAIMHA ITOTYICHHBIX
pEIICHMIA, 3HAKOMATCS C TPUMEpaMU MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOJE,
HayKe U B HCKYCCTBE, C BBIJAIOMIUMHUCSI MAaTEMAaTHUYCCKUMHU OTKPBITHUSMHU U X aBTOPaMHU.

Kypc oOnagaeT 3HauMTEIBbHBIM BOCIHTATEIBHBIM ITOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak yepe3 yueOHbIH MaTepral, CIOCOOCTBYIOIIHA () OPMUPOBAHUIO HAYTHOTO
MHUPOBO33PEHHs, TaK M 4Yepe3 CHenupuKy Y4eOHON MAesTeNbHOCTH, Tpedyrolen
CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, MPOJOJDKATEILHON KOHIICHTPAIlMd BHUMAaHUSA M
OTBETCTBEHHOCTH 3 MOJIYYCHHBIN Pe3yJIbTaT.

B ocHoBe Meroauku oOydeHHs anreOpe M HadajgaM MaTeMaTHYECKOTO aHajm3a
JICKHT JESTEIHHOCTHBIN MPUHITUT 00 yUEHUSI.

CrpykTypa Kypca «AsreOpa ¥ Havala MaTEMaTHYECKOTO aHAM3a» BKIIOYACT
CJICIYIOIIUE COJICPIKATEeILHO-METOAMYCCKHE JIMHUU: «Hrcoa U BEIYHCICHUD, « DyHKITUN
u rpadukn», «YpaBHEHHs W HEpaBEHCTBa», «Hauama maremMaTwmueckoro aHainsay,
«MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COIECPKATEIHHO-METONUYECKUE JIMHUU
U3YYArOTCS Ha MIPOTSHKEHUH JBYX JIET 00YUCHHS B CTAPILEH IITKOJIE, €CTECTBEHHO JTOTIOTHSISA
JIpyT Jpyra W IOCTSIIEHHO HACHIINAsCh HOBBIMHM TeMaMH W pas3zeciiaMu. JlaHHBIA Kypc
SBIIICTCS MHTETPATHBHBIM, TOCKOJIBKY OOBEIUHSET B cebe CoJepikaHhe HECKOJIbKHX



MaTeMaTUYEeCKUX JHUCHUIUIMH: anreOpa, TPUTOHOMETPHS, MaTeMaTHYeCKUH aHaIu3,
Teopus MHOeCTB U Jp. [lo Mepe Toro kak ydamiuecst OBjiaJeBaroT Bc€ 0oyiee MMPOKUM
MaTEeMaTH4YECKUM  ammapaToM, Yy HHMX  IHOCIEAOBaTeabHO  (opMHpyeTcs U
COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MAaTEMaTUYECKYI0 MOJIENb pEalbHON CHUTYallHH,
OpPUMEHSITh 3HAHUS, TOJy4YeHHbIE B Kypce «Anrebpa M Hayajga MaTeMaTUYECKOTO
aHaJlu3ay, JUIsl PEeIIeHUs CaMOCTOSTENIbHO Cc(hOPMYyITUPOBAHHON MaTeMaTUYECKOM 3a/1auH,
a 3aTEM MHTEPIIPETUPOBATH NIOJYUYEHHBIN pe3yJIbTarT.

CopepxxarenbHO-MeTOAUYECKass JUMHUS «Yucia U BBIYUCICHUS 3aBEpIIacT
dbopMUpoBaHEe HABBIKOB HCTIOJIB30BaHUS IEHCTBUTEIBHBIX YUCET, KOTOPOE OBLIO HAYaTO
B OCHOBHOU Ikosie. B crapuiell mkone oco0oe BHUMaHHE yJesieTcs (pOpMUPOBAHUIO
IPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOUIMX B CEOsl HCIONIB30BAHUE PABTUYHBIX
dbopM 3amucu NEUCTBUTEIHHOTO YHCIA, YMEHHE PAIMOHAILHO BBIMOJIHATH JACUCTBUS C
HUMHU, JeJaTh NPUKHUAKY, OICHHBATh pe3yipTaT. OOydarommuecs MOIY4YarOT HaBBIKU
OpUOIMKEHHBIX BBIYMCICHUH, BBINOJHEHUS NEHCTBUN C YHUCIAMM, 3alMCAaHHBIMH B
CTaHAapTHOU (hopMe, UCTIOTH30BAHUS MATEMATHUECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX
BBIPA)KECHU .

JInnus «YpaBHEHUS U HEPABEHCTBAY PEAM3yeTCsl Ha MPOTSHKEHUN BCEro 00yYeHus
B CTapIIEH IIKOJIE, MOCKOJIbKY B Ka)KJIOM pa3fiesie MporpaMMbl IPETyCMOTPEHO PELIEHUE
COOTBETCTBYIOUINX 3a7a4. O0yuaromurecs OBIaJAeBalOT Pa3INYHBIMU METOIAMH PEIICHUS
HENbIX, PpAlMOHAIBHBIX, HWPPALMOHANBHBIX, IOKA3aTENbHBIX, JOTapUPMUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUM, HEpaBEHCTB M uX cucrteM. l[lodydeHHbIE yMeHUs
UCTIONIb3YIOTCS TIPH HUCCIENOBAaHUU (PYHKIMH C TIOMOIIbIO MPOU3BOJTHOM, pEUICHUU
NPUKIAIHBIX 3a7a4 U 33Ja4 Ha HAXO0XJACHHE HAWOOJBIIMX M HAUMEHBIIUX 3HAUYCHUU
¢bynkuuu. JlaHHas conepkarenbHas JMHHUS BKIIOYaeT B ce0d Takke (OpMHUpOBaHUE
YMEHHUI BBINONHATh PACUETHl MO (GopMysaM, MpeoOpa3oBaHUsl LENbIX, pAallMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakXke BbIpaXKEHUH,
coJiepKallluX CTeneHu u orapudmel. brarogaps nzyuenuro anredpandeckoro MmaTepuaia
NPOUCXOIUT JajbHEHIee pa3BUTHE aJTOPUTMHUYECKOrO0 W aOCTPAKTHOIO MBIIIJICHUS
yyammxcsi, GopMUpYIOTCS HaBBIKH JIeTYKTUBHBIX pacCyXIeHUH, pab0oThl C CHMBOJIBHBIMU
dopmamu, mMpencTaBiIeHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PaBEHCTB U
HepaBeHCTB. AnreOpa mnpeayaraeT 3S(QQEKTUBHbIE MHCTPYMEHTHI ISl  pEUICHUS
NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aja4, HarjasgHO JEMOHCTPUPYET CBOHU
BO3MO>KHOCTH KaK SI3bIKa HAyKH.

ConepxatenbHo-MeTonudeckass  JuHUA ~ «DYHKIMH U TpaQuUKHW»  TECHO
neperyieTaeTesl ¢ APYTUMH JIMHMSMH Kypca, MOCKOJbKY B KaKOM-TO CMbICIE 3aaér
MIOCJIE0BATEIBHOCTh M3yYEHHUs Marepuayia. M3ydeHue CTENneHHOM, MOKa3aTeIbHOM,
Jorapu()MUYECKO M TPUTOHOMETPUYECKUX (YHKIMN, WX CBOHCTB U TpaduUKOB,
MCIOJIb30BaHNE QYHKIUHU JIs pellieHus 3a7a4 U3 JPYruX Y4eOHbIX IPEIMETOB U peaibHOU
YKU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAIM30M, TaK U C pEIICHUEM YpaBHEHHH U
HepaBeHCTB. [Ipm 3ToM Oosnbiioe BHUMaHHE yrensercs (HOPMUPOBAHUIO yMEHUS
BBIpAXXaTh (OpPMYJaMH 3aBHCHMOCTH MEXIY Pa3IUYHbIMH BEIHMUYMHAMH, HCCIEI0BAThH
noJiydeHHble (YHKUMHU, CTPOUTh UX rpaduku. MaTepuan 3Toil cofepkaTelbHOW JTUHUU
HAlEJIEH Ha pa3BUTHE YMEHUI U HABBIKOB, MI03BOJISIOIINX BBIPAXKATh 3aBUCUMOCTH MEXIY
BEIMYMHAMH B Pa3IMYHON (opMe: aHATUTHUECKOM, rpaduyeckoid m cioBecHO. Ero
U3Y4YEHHE CIOCOOCTBYET Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIIICHUS, CIMOCOOHOCTU K
0000IIEHUIO U KOHKPETU3AINH, UCTIOJIb30BAaHUIO aHAJIOTHH.



CopepxarenbHasgs auHUS «Havama MaTemaTHUecKoro aHainu3a» IO03BOJISET
CYLIECTBEHHO pAacCIIMPUTh KPyr KaK MaTEeMaTHUYeCKUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYIHBIX 00y4YaroUIMMCs, Y KOTOPBIX MOSBIISETCS BO3MOKHOCTh UCCIIEA0BATH U CTPOUTH
rpaduku QyHKUMN, ONPEaENsITh UX HauOOJbIINE U HAUMEHBLINE 3HAYEHUS, BBIUUCIATh
wiomaan GUryp u o0bEMBI Tell, HAXOUTh CKOPOCTH M YCKOpEHUs mpoiieccoB. [lanHas
cojiepKaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTU MOCTPOCHUSI MaTEMATUYECKHUX
MOJEJIEN peabHbIX CUTYallli, HAXO0KICHHsI HAWJIY4IIETO PEIICHNS B IPUKIAAHBIX, B TOM
YHCII€ COLMAIbHO-3KOHOMHYECKHUX, 3a/1ayax. 3HAKOMCTBO C OCHOBaMH MaT€MaTHYECKOTO
aHaliM3a CrmocoOCTBYeT pa3BUTHIO  a0CTpPakTHOTO, (OPMajIbHO-IOTUYECKOTO U
KpPEaTUBHOTO MBIIUIEHUs, (OPMUPOBAHUIO YMEHHUI PAaCIO3HABATh MPOSBIECHUS 3aKOHOB
MaTEeMaTUKU B HayKe, TEXHHKE U HCKyccTBe. OOydarouiuecsi y3HalOT O BBIJAIOIIUXCS
pe3yabpTaTax, NOJy4eHHBIX B XO/I€ Pa3BUTUSI MATEMaTUKU KaK HayKH, U UX aBTOpax.

CopnepxarenbHO-MeTOAUYECKass JUHUA «MHOXKecTBa M JIOTMKa» B OCHOBHOM
IIOCBSILEHA JIEMEHTaM TEOPUU MHOXKECTB. T€O0pETHUKO-MHOKECTBEHHBIE ITPEACTABICHUS
NPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKd ¢ TpeajaraloT HaumOolee
YHUBEPCAJBHBIN SI3bIK, 00bEIMHSAIONINNA BCE Pa3esibl MATEMATUKH U €€ IPUII0KEHUN, OHU
CBSI3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCHUILIMHBI B €IMHOE 1enoe. [loatoMy BaxxHO AaTh
BO3MOKHOCTh IIKOJIBHUKY ITOHUMAaTh TE€OPETUKO-MHOXXECTBEHHBIH S3bIK COBPEMEHHOMN
MaTE€MAaTHKHU U UCIIOJIb30BATh €T0 AJI BBIPAXKEHUSI CBOMX MBICIEH.

B kypce «Anrebpa W Hayanma MaTeMaTHMYECKOTO aHajIn3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MAaTEMAaTUYECKOTI'0 MOJIEIMPOBAHUS, KOTOPbIE MPU3BaHbl CHOPMHUPOBATH HABBIKU
MIOCTPOEHHUSI MOJIETIEN pealbHbIX CUTyallud, UCCIEAOBAHUS ITUX MOJIEJEH C MOMOILBIO
anmapara ajireOpbl M MaTEeMaTHYECKOTO aHalu3a W HWHTEpIpETaId IOTYyYSHHBIX
pe3ynpTaToB. Takue 3aaHus BIUIECTEHBI B KXl U3 Pa3/IeiIOB IPOTrPaMMBbI, IIOCKOJIBKY
BEChb MaTepual Kypca IHMPOKO MCHOJB3YETCS Ui pelIeHUs NPUKIaAHBIX 3anad. Ilpu
pEIICHUH pealTbHBIX MPAKTUYECKUX 3ajad ydyalluecs pPa3BUBAIOT HAOII0IaTeIbHOCTb,
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIIOJIB30BATh AHAIOTHUIO,
0000111aTh U KOHKPETU3UPOBATH MpodieMy. JlesTenbHOCTh M0 (OPMHUPOBAHUIO HABBIKOB
peuieHusl NPUKIAAHBIX 3aJad OpPraHU3yeTCs B IIPOLIECCE M3YYEHMs BCEX TEM Kypca
«Anrebpa U Hayana MaTeMAaTUYECKOTO aHAIIA3aY.

MECTO YYEBHOTI'O KYPCA B YYHEBHOM IIJIAHE

B ydeOHOM maHe Ha M3ydeHHE Kypca anreOpbl U Hadajl MaTeMaTHUYECKOTO aHallh3a Ha
0a30BOM ypoBHE OTBOJUTCA 2 yaca B Heento B 10 kimacce u 3 yaca B Henento B 11 kiacce,
BCEro 3a JiBa roja ooyuenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucia u BIYMCJICHUS

Panmonanbubie uucna. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOH, TPOIEHTHI,
OECKOHEUHBIE MEPUOINYECKHE IpoOU. ApudMeTHuecKre onepanuu ¢ paluOHAIbHBIMU
qrcliaMu, MpeoOpa3oBaHus YHCIOBBIX BhIpaxkeHUi. [IpumeHenue npoOeit U MpOLEHTOB
JUISl pEILICHUs] IPUKIAJAHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciiel 3HAHUW U peabHOM KU3HH.

JeWicTBuTeNbHBIE ~ YucCha.  PalMOHAIbHBIE W UPpPAlMOHAJIBHBIE  YHCIA.
Apudpmernyeckue omnepauud C  JEHCTBUTEIbHBIMH  yuciaMmu. [IpubnmxéHHbIE
BBIYMCIICHUS, TIPaBUJIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA PEe3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ nensiM mnokazateneMm. CrangapTHas gopma 3amucH JAEHCTBUTEIHLHOTO
yycia. Mcnonb3oBanue mnoaxoasmed (opmbl 3amucH JEHCTBUTEIbHBIX YHUCET IS
pelieHus: MpakKTUUECKUX 3a]a4 U MPE/ICTaBICHUS JaHHBIX.

Apubdmerndyeckuii KOpeHb HaTypaJIbHOM cTerneHu. JlelicTBus ¢ apupMeTudecKuMu
KOPHSIMU HAaTypallbHOM CTEIICHM.

CHHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT'€HC YKMCIOBOrO apryMEHTAa.

YpaBHEeHUSI M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE IPEOOPA30OBAHMSL.

[TpeoGpazoBanue TPUTOHOMETPUYECKUX BBIpaKEHUH. OcHOBHbIE
TPUTOHOMETPUYECKUE (HOPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHHMsA. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merox
UHTEPBAJIOB.

Pemenue nensix u 1poOHO-paIMOHANBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenue nppauroHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHHM.

[IprMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MaTEMAaTUUECKHUX 3a7a4 U 3a1a4
U3 Pa3IUYHbBIX 00JIacTel HAYKH U PEabHON KU3HU.

DyHKIMU U TPaPUuKH

Oyukuus, crnocoObl 3agaHus ¢yHkuuu. I'papuk (yHkuuu. B3aumuo oOpatHbie
byHKIUY.

OOGumacth ompezieneHds ¥ MHOXECTBO 3HaueHWW ¢yHkiuu. Hymm dyHkuuu.
[IpomexxyTKU 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKIIUH.

CrenenHast pyHKIHS C HATypaIbHBIM U IIEJIbIM TTOKa3areseM. E€ cBoiicTBa u rpaduxk.
CaoticTBa u TpaduK KOpHs N-Oi CTETICHH.

Tpuronomerpudeckasi OKpy>KHOCTb, ONIPEACICHUE TPUTOHOMETPUUECKUX (YHKIIHI
YHMCIIOBOTO ApryMEHTA.

Havana maTtemaTn4eckoro aHajausa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs ITOCJIEAOBATEILHOCTEH. MOHOTOHHBIC
MIOCJIEI0BATEIBHOCTH.

Apudmerndeckass W TeoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckass mnporpeccus. Cymma OECKOHEYHO YOBIBAarOIIEH TI'e€OMETPUYECKON
nporpeccun. @opmyia CIOKHBIX NPOLEHTOB. Vcnonb3oBaHne Nporpeccuu uisl pereHus
peanpHBIX 3a7a4 NPUKIAJTHOIO XapakTepa.

MHoxkecTBa U JIOTMKA



MHoxecTBO, omnepauud HajJ MHokecTBamMu. Jluarpammbl Oiinepa—BenHa.
[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOIO aniapaTa Jijisl ONIMCAHUS pEaJIbHBIX ITPOLIECCOB
U SIBIICHUM, TIPU PEIICHUU 3aJ1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIeICTBUE, JOKA3aTENbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

Harypanbnble u nensie yncina. [Ipu3Haky JeIMMOCTH LENIbIX YHUCEIL.

CremneHb ¢ pallMOHANBHBIM MTOKa3aTeaeM. CBOMCTBA CTENEHHU.

Jlorapudm uucna. [lecaTuyHble U HATypaJbHbIE JIOrapU(MBI.

YpaBHEeHUS M HEPABEHCTBA

[IpeoGpazoBanue BeIpaKeHH, COAEPKAIIUX JIOTApUDMBI.

[IpeoOpa3oBaHue  BBIpAXKEHUH, COAEpPKAIIMX CTENEHU C  PALUOHAIbHBIM
MOKa3aTeseM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toxa3aTenpHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudgmuueckue ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JIMHEWHBIX YpaBHEHUW. PermieHue MNpPUKIAIHBIX 3aJad C I[OMOUIbIO
CHUCTEMBI JINHEWUHBIX YPAaBHEHUM.

CucTeMbl 1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CACTEM U HEPABEHCTB K PEILICHUIO MATEMAaTUYECKUX 3a/1a4
W 337124 U3 Pa3IUYHbIX 00JIacTell HAyKU U peabHON KU3HU.

DyHKIMU U TPaPUuKH

Oyukuus. I[lepuonuyeckune ¢QyHkuuu. [IpomMexyTkn MOHOTOHHOCTH (YHKIUH.
MakcumyMbl U MUHUMYMBI (G yHKIIMK. Hanbomnbiiee 1 HauMeHblee 3HaueHrne (PyHKITMN Ha
IIPOMEKYTKE.

Tpuronomerpudeckue QyHKIIUU, UX CBOMCTBA U IPaPUKU.

[TokazarenpHas u orapudmuueckast QyHKIMHN, UX CBOMCTBA U TPAPUKH.

Hcnonb3oBanne rpadukoB GpyHKIMIA 11 pellieHrs yPaBHEHUN U TMHEHHBIX CUCTEM.

Hcnonws3oBanne rpaduxoB GYHKIOUN A7  HUCCIAEAOBAaHUSA  MPOIECCOB U
3aBUCUMOCTEN, KOTOPbIE BOZHUKAIOT MIPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEAMETOB
Y PEaJbHOM KU3HU.

Hayana matemaTu4eckoro anajamusa

HenpepbiBHble pyHKIMH. MeTOI MHTEPBAJIOB JUIsl pEIICHHUS] HEPABEHCTB.

[TpousBonnas pynkuuu. ['eomerprueckuii u pU3NIECKUl CMBICIT MPOU3BOTHOM.

[TpousBonHbIe 3neMeHTapHbIX (QyHKIUH. DOpMyNIbl HaXO0XKACHUS TMPOU3BOAHON
CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIIMM.

[IpumeHeHre NPOU3BOAHOW K HCCIEAOBaHUIO (YHKUMH Ha MOHOTOHHOCTb U
KCTpeMyMbl. HaxoxkaeHue HamOOJIbIIEro M HAMMEHBILIETO 3HaYeHHs (YHKIUH Ha
OTpE3KE.

[IpuMeHeHne MPOU3BOIHON ISl HAXO0XKACHUS HAWTY4YILEro PEeIEHNs B IPUKIIAIHBIX
3ajauax, 1Jis ONpeeIeHHsI CKOPOCTH IMpolLecca, 3aJaHHOTO0 (OpMYIIOi WK rpaduKkoM.

[TepBooOpa3nas. Tabmuma nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuid U pusmdeckuil cMpicil. Beruncienue nHTerpana mno
dbopmyne HeroTrona—JleiiOnuna.



IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBoenune yueOHoro npeamera «MartemaTuka» J0JKHO 00ecTieunBaTh JOCTHXKEHUE
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs CIEIYIOIIUX JINYHOCTHBIX, METAITPEAMETHBIX U
IpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3yNbTaThl  OCBOCHHS  IPOrpaMMbl  y4yeOHOro  IpeaMmeTra
«MaremaTuka» XxapakTepu3yrTCs:

I'parknaHCKO€ BOCIIMTaHUE:!

c(OpMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMU OOydYarolIerocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCHICKOTO OOIIEeCcTBa, MPEACTABICHUEM O MaTeMaTHYECKHX
OCHOBaX (pyHKUIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, MPOLEAYP TPAKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI M TP.), YMEHHEM B3aUMOJCHCTBOBATH C COIMAILHBIMHU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

[laTpuoTrdeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCHUMCKON TpakTaHCKOW MJICHTHYHOCTU, YBAXKEHUS K
MPOLIJIOMY M HACTOAIIEMY POCCHUHMCKON MAaTeMaTHUKH, IIEHHOCTHBIM OTHOILIEHHEM K
JOCTH>KEHUSIM POCCUMCKUX MAaTeMAaTHKOB M POCCHMCKONM MaTeMaTUYECKOW IIKOJbI, K
WCIIOJIb30BAHUIO ATUX JIOCTHKEHUN B IPYTUX HAYKaX, TEXHOJOTHIX, chepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

OCO3HAHHMEM JYXOBHBIX IEHHOCTEH POCCHICKOTO Hapoja; c(hopMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEACHHS, CBS3aHHOTO C TMPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUM HAayKU U JEATEITbHOCTHIO YYEHOTO; OCO3HAHHUEM JUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYIYIIETrO.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUpPY, BKJIIOYAsS OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUN, PACCYKICHUN; BOCHPHUUMYUBOCTHIO K
MaTEeMaTHYE€CKUM acCleKTaM Pa3IuyHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHSITh MaTeMAaTHUYECKHUE 3HAHUS B HMHTEpEcax
3I0pOBOr0 H 0Oe30MmacHoro obpa3a »HW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHHWE, COATAaHCHUPOBAHHBIA PEXUM 3aHATHH HM  OTIbIXA,
peryispHas (u3nuecKas akTUBHOCTD); PU3MUECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHITHSIX
CIIOPTUBHO-03/I0POBUTEIBLHOMN A€ TEIbHOCTHIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TpPYyAY, OCO3HAHMEM IIEHHOCTU TPYAOJIIOOUS; HMHTEPECOM K
paznuuHbIM chepam mpodecCHoHATBHON AESITEIHHOCTH, CBI3aHHBIM C MAaTEeMAaTHKOMN U €€
NPUJIOKEHUSIMA, YMEHHEM COBEpILIaTh OCO3HAHHBIA BbIOOp Oymaymieil mpodeccun u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTH4YeCKOMY OOpa30BaHHUIO U CaMOOOpa30BaHHMIO Ha MPOTSIKEHWU BCEH KU3HH;
FOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PELICHUU MPAKTUUECKUX 3a7a4 MaTeMaTH4eCKOu
HaIpPaBJIECHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(HOPMUPOBAHHOCTHIO  JKOJOTMUECKOM  KYyIbTYpbl, TMOHMMAaHUEM  BIUSHUS
COI[MATbHO-3KOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOIHON U COIMATBHOUN Cpeabl,



OCO3HAHHUEM TJIO0AJTBHOTO XapakTepa OJKOJIOTHYECKUX NpoOieM; OpUEHTaluue Ha
NPUMEHEHHE MaTeMaTHYEeCKUX 3HAHHUM IS pelieHus 3aJad B 00JacTH OKpYXKarolen
cpenbl, IJIAHUPOBAHUS TIOCTYNKOB W OIEHKH HX BO3MOXHBIX TMOCJIEACTBUN ISt
OKPYKaIOIIEH CPEBI.

[leHHOCTH HAYYHOTO TO3HAHUSL:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKU U OOIIECTBEHHON MPAKTUKHU, MOHMMaHUEM MaTeMaTHYECKON HayKH Kak
cdepbl YeIoBEUECKON NEeSTENbHOCTH, TANOB €€ Pa3BUTUS U 3HAUUMOCTH JIA Pa3BUTHS
[UBUJIN3ALIMY; OBJAJICHUEM S3BIKOM MAaT€MaTHKH M MaTeMaTU4YECKON KyJIbTypoW Kak
CpPEACTBOM  T[O3HAaHUA  MHpPA; TOTOBHOCTBIO  OCYIIECTBISITH  MPOCKTHYIO U
HCCIIEA0BATENBCKYIO JIEITEIbHOCTh UHIUBUAYAJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

MeranpenMeTHble  pe3yiabTaThl OCBOSHHUS MPOrpaMMbl  y4eOHOTO IMpeaMeTa
«Marematrka» XapakTEepHU3YIOTCS OBJIAJICHUEM YHHUBEPCAIBLHBIMU HO3HAGAMETbHLIMU
OelicmeusimMu, YHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OeUCMEUAMY, YHUBEPCANTbHbIMU
Pe2VIAMUBHBIMU OetiCMBUIMU.

1) Vuueepcanvrvie noznasamenvhvle Oeticmeus, 0becneuusarom @Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYECcco8 obyuarwuxcs (oceoenue Mmemooo8 HNOZHAHUS
OKpydHCaloue2o Mupa, npuMeHeHue J102u4ecKux, Uccied08amenbCKux onepayuil, ymeHu
pabomamu ¢ ungopmayueti).

ba3oBble lornyeckue 1euCTBUS:

® BBIBIATh W XapaKTePU30BaTh CYIIESCTBCHHBIC TPU3HAKH MaTeMaTHUYCCKHX
OOBEKTOB, TOHATHH, OTHOIICHUA MEXKIy TOHATUAMH, (OPMYIHPOBATH
oTpesieNIeHuUs MOHSITHIA; yCTaHABJIMBATh CYIIECTBEHHBIH PU3HAK
KiIaccupUKalMKM, OCHOBAHMS JJisi OOOOIIEHUST W CpPaBHEHHS, KPUTEPUHU
MPOBOJIMMOTO aHAIIN3A;

® BOCIPUHHUMATb, dbopMynHpoBaTh " npeoOpa3oBHIBATh CYXJICHUS:
YTBEPIUTEIbHBIC U OTPUIATENBHBIE, €IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE;

® BBISBIISATh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHBOPEYHS B
dakTax, MaHHBIX, HAONIOJACHUIX W YTBEPKICHUAX; TpeiaraTb KPUTEPHH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e JenaTh BBIBOJALI C HCIOJH30BAHUEM 3aKOHOB JIOTUKH, JEAyKTHUBHBIX U
WHAYKTHUBHBIX YMO3AKITFOUEHHU, YMO3aKIIOUEHUH 10 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENIFHO JIOKA3aTelIhCTBA MATEMAaTHYECKUX YTBEPKICHUH
(IpsIMBIE ¥ OT IPOTUBHOTO), BBICTPAUBATh aPTyYMEHTAIINIO, IPUBOUTH IPUMEPHI
U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

e BbEIOMpaTh crioco0 penieHnus yueOHoH 3a1a4M (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pellieHus, BBIOMpATh HauMOOJee MOAXOMAIMUNA ¢ Y4ETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTCPUEB).

bazoBble uccienoBaTenbCKUE IEUCTBUS:

® WCIIOJIB30BaTh BOIPOCHl KaK HCCIEAOBATEIBCKUNM WHCTPYMEHT TO3HAHUS;
dbopMynHpoBaTh  BOMPOCH, (QUKCHpYMOIIME MPOTUBOpEYHE, MpodIeMy,
YCTaHABJIMBATh HCKOMOE U JaHHOE, (POPMHPOBATH THIIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3ULINIO, MHEHHUE;



MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIEOBAHUE 110
YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4eCKOoro oObeKTa, sSBJICHUS, IMpoliecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MKy OOBEKTaMHU, SIBICHUSMU, MPOIIECCaAMU;
CaMOCTOSITEIbHO (OPMYIHUPOBaTh O0OOIIEHHUS U BBIBOJLI IO pe3yJbTaTaMm
NPOBEIEHHOTO HAONIOACHMS, HCCIEIOBaHUs, OLEHUBAaTh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIEHUH;

NPOrHO3MPOBAaTh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKkKe BBIJIIBUTaTh
MPEANOI0KEHHUS O €70 PA3BUTHHU B HOBBIX YCIOBUSIX.

PaGota c undopmarueii:

2)

BBIIBJIATH JepUIUTHl MH(DOpPMalMU, JaHHBIX, HEOOXOOUMBIX Ui OTBETa Ha
BOIIPOC U JJIsl pELIeHUs 3a]1a4H;
BbIOMpaTh MH(POPMALIMIO M3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIW3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(OPMALIMIO PA3JIUYHBIX BUIOB U
(dopM npeacTaBiIeHUS;
CTPYKTYpHpOBaTh HMH(OPMALIMIO, MPEICTaBIATh €€ B pasIM4YHBIX (Qopmax,
WUTIOCTPUPOBATH FpaPUUECcKH;
OLICHMBATh HAaAEKHOCTh MH(POPMALIUHU IO CAMOCTOSTENBHO C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.

Yuueepcanvnvie KOMMYHUKAMUGHDbLE Oeticmaus, obecneuugarom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKO8 00YUAIOUWUXCSL.
OOurenue:

BOCIIPUHUMATh U (HOPMYJIHPOBATH CYKJCHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeJsIMU OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX Y MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEIICHUS 3aJayu,
KOMMEHTHPOBATh MOJYYEHHBIN PE3YyJIbTaT;

B XO0J¢ OOCYXJCHHS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBbI,
npoOJieMbl, penraeMoi 3ajauu, BBICKA3bIBATh WJEH, HAllCJICHHBbIE HA TOHCK
pEILIECHUS; COMOCTABIIATh CBOM CYXKJCHHS C CYXJCHUAMHU JIPYTMX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh pa3jMdue U CXOACTBO MO3UIUI; B KOPPEKTHOHN (popme
dbopMynupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,

IIPEACTABIATh PE3YIbTaThl PEIICHUs 3aJadyM, SKCIEPUMEHTAa, HCCICIOBAHUS,
NPOEKTa; CaMOCTOATEIBbHO BBIOMPATH (pOpMAT BBICTYIUIEHUS C Y4YETOM 3ajaay
NPE3eHTAlMN U OCOOCHHOCTEN ay TUTOPHH.

CoTpyaHUYECTBO:

NOHMMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOM M WHIUBUIYAJIbHOMN
paboThl mMpU peHieHUuH Y4eOHbIX 3ajad; MPUHHMATh LEJb COBMECTHOM
NeSITeTbHOCTH, TUTAHUPOBATh OPTaHU3aIMI0 COBMECTHON pabOThI, paclpeaesiiaTh
BUABl paboOT, JOTOBapWBAThHCS, OOCYXIaTh MPOLECC M pPe3yiabTaT pPabOTHI;
000011aTh MHEHHST HECKOJIBKUX JIFOJIECH;

y4acTBOBaTh B TPYyNNoOBbIX (opmax paboThl (0OCYKIeHHUS, OOMEH MHEHHIA,
«MO3TOBBI€ IITYpMBl» M HHBIE); BBIIOJHATH CBOIO 4YacTb paboOTBl U
KOOpJMHUPOBATh CBOM JAECUCTBHS C JIPYrUMH 4YJE€HAMU KOMAaHIbI; OLIEHUBATh
KayecTBO CBOEI0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKaMH B3aUMOJEHCTBUS.

3) Vuusepcanvnvie pecynamuenvle Oelicmeus, obecneuusarom @GopmuposaHue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTU.



Camoopranuzanus:

COCTaBJISATH ILJIaH, AITOPUTM PEICHHUS 3a]Ja4H, BBIOUPATh CIIOCO0 peleHus ¢ y4éToM
UMEIOIINXCSI PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTpPOJIB:

® BIAJCTh HABBIKAMU MO3HABATEIHHON PeIEKCUU KaK OCO3HAHUS COBEPILAEMbIX
JEUCTBUIM U MBICIHUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh CIOCOOAMHU
CaMOINPOBEPKH,  CaMOKOHTpOJIAI  Ipoliecca M pe3yibTaTa  peUIeHHs
MaTeMaTH4eCKOU 3a/1auu;

® IMpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpHU PEIICHUU 3aJayH,
BHOCUTb KOPPEKTHUBHI B JIEATETLHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, JAHHBIX,
HaWJIEHHBIX OLITMOOK, BBISIBIICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yJibTaTa Ied U YCIOBUSIM, OOBSICHATH MPUUNHBI
TOCTHKEHUS U HEJIOCTHKEHUS PE3YNIbTATOB JIEATEIbHOCTH, HAXOIUTD OIITHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Airedpa M Hadajla MaTeMaTUYECKOTO aHajau3a» Ha
YpOBHE CpeIHEero 00I1Iero 00pa3oBaHus J0KHO 00eCedynBaTh JOCTHKEHUE CIICTYIOIINX
IpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJTACC

Yucaa 1 BHIYUCICHUS

OnepupoBaTh NOHATUSAMU: pallMOHAIBHOE U IEUCTBUTEIBHOE YHCII0, OOBIKHOBEHHAs
U JIeCATUYHAs APOOb, MPOLIEHTHI.

Boemonuate apudmerndeckue onepanuy ¢ panMoOHAIBHBIMUA M J€HCTBUTEIbHBIMU
YUCJIaMHU.

Boinonusate npuOamkEHHbIE BBIUUCICHUS, UCTIOIb3YS MPaBUIia OKPYTIJICHHUS, JeJ1aTh
IIPUKUJIKY U OLIEHKY pe3yJIbTaTa BHIYUCIICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILIENBIM TOKa3zarejaeM; cTaHiapTHas Qopma
3alMCU  JACUCTBUTEIBHOIO 4YHMCJIA, KOPEHb HATypAJIbHOW CTENEHH; HCIOJIb30BaTh
HOIXOASIIYI0 (OPMY 3alMCH JEHCTBUTENIBHBIX YUCEN JJIs PeIIeHHUs MPAKTUYECKUX 3a1a4
U IIPEACTABJICHUS JAaHHBIX.

OnepupoBaTh NOHATUAMM: CHHYC, KOCMHYC M TaHIE€HC IPOM3BOJIBHOIO YIJIA;
UCIIOJIb30BATh 3alKCh IMPOU3BOJBHOIO yrila 4Yepe3 OOpaTHblE TPUTOHOMETPUUYECKHE
byHKIUY.

YpaBHEeHUsA H HEPABEHCTBA

OnepupoBaTh MOHATHUSAMHU: TOXJIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIbHOE, WPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHUE;

Boimonuate mpeoOpa3oBaHUsi TPUTOHOMETPUYECKMX BBIPDAKEHWM U pelarh
TPUTOHOMETPUYECKHUE YPABHEHHS.

BeinonHATe npeoOpa3oBaHusl LEIbIX, PALMOHAIBHBIX M  HPPALUOHAIBHBIX
BBIPDQ)KECHUN M PEIIATh OCHOBHBIE THUIIBI LIEJIBIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.



[TpuMeHATh ypaBHEHMsI U HEPABEHCTBA JUIsl PEIICHHUS MaTEMaTHYECKUX 3aJad U
3aJ1a4 U3 pasInYHbIX 00JaCTel HAyKH U PeabHON XKU3HHU.

MonennpoBaTh peajabHble CUTyallUd Ha SI3bIKE alreOpbl, COCTABISITh BBIPAKEHUS,
YpaBHEHHMsI, HEPABEHCTBA MO YCIOBHUIO 3aJadyM, UCCIEI0BAaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM amIapaTa ajareopsl.

DOyHkuuu U rpapuxkn

OnepupoBaTh MOHATUAMHU: (QYHKIUSA, CIOCOObI 3anaHusd (QYHKUUHU, O0O0JIACTh
OIpeNieJIeHNss 1 MHOKECTBO 3HaueHUH (QpyHKUMU, rpaguk (yHKIMH, B3aUMHO OOpaTHbIE
GyHKIHH.

OnepupoBaTh MOHATUAMU: YETHOCTh M HEYETHOCTh (PYHKIUHM, HYJIU (YHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUHI U1l pelieHus: ypaBHEHUH.

Ctpoutb M uuTaTh TIpaduKu JIMHEHHON (QYHKIMM, KBaJApaTUYHOW (QyHKLUH,
CTENEHHOW (DYHKIIMHU C LEIbIM TOKA3aTEJIEM.

Hcnonb3oBath rpaduku GyHKUUN A MCCIeA0BaHUS MPOLIECCOB M 3aBUCUMOCTEH
OpU pElIeHUuH 3aJad U3 IPYTUX y4eOHbBIX NMPEAMETOB U peayibHOM KM3HH; BbIpaXXaTb
dbopMyamMu 3aBUCUMOCTH MEXKIY BETUUHMHAMMU.

Havaja MaTeMaTH4eCcKOro aHaJIn3a

OnepupoBaTh  HOHATUSAMHU:  IOCIENOBATEILHOCTh,  apudmerndeckas U
reoMeTpuyYecKasi pOrpeccu.

OnepupoBaTh NOHATUAMH: OECKOHEYHO yOBIBarolIas reoMeTpuyeckas mporpeccus,
CyMMa OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKOM TPOrpeccui.

3agaBaTh MOCJIEOBATEIBHOCTH Pa3IMUYHBIMU CLIOCOOAMU.

Hcnonb30BaTh CBOICTBA MOCIEIOBATEIBHOCTEH W MPOTPECCUil ISl pelIeHUs
peasIbHbIX 3a/1a4 IPUKIIATHOTO XapaKkTepa.

MHo:xecTBa M JT0rUKa

OnepupoBaTh NOHATUSIMHU: MHOKECTBO, ONIEPALIMM HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar s ONUCaHUSl pPeajbHBIX
IPOLIECCOB U SIBJIICHUH, IPH PEIICHUH 3a/1a4 U3 IPYTUX y4EOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSMMU: OIIPEEIEHUE, TEOPEMA, CIEACTBHE, JOKA3aTEIbCTBO.

11 KIJACC

Yucsia u BIYMCJICHUS

OnepupoBaTh MOHATHUSAMHU: HAaTypaJIbHOE, LIEJIO€ YHCIIO; UCIOJIb30BAaTh MPHU3HAKU
JENMMOCTH LEJBIX YHUCEJN, Pa3I0KEHHWE YUCia Ha IMPOCTbIE MHOXKMTEIW JUIsl PELEHUs
3ajad.

OrnepupoBaTh MOHATHUEM: CTENEHD C PALIMOHAIBHBIM OKA3aTEIIEM.

OnepupoBaTh MOHATHSAMHU: Jorapu@m uucia, AECITHUUHbIE U HaTypalbHbIE
J0rapupMBlI.

YpaBHeHUs M HEpaBeHCTBA

[IpuMeHsTh CBOMCTBa CTENEHM ISl MPeoOpa3oBaHUs BBIPAXKEHHM; ONEpUpOBaThH
HNOHATHSMM: II0Ka3aTeJIbHOE YpPAaBHEHHWE M HEPABEHCTBO; pEIIATh OCHOBHBIE THIIBI
NOKAa3aTeJIbHbIX YPABHEHNUI U HEPABEHCTB.

BrinonHsATh mpeoOpa3zoBaHus BIpaXEHUH, COJAEpKAIIUX JOrapu(pMbl; ONIEPUPOBATH
MNOHATHAMU: JIorapu(Muueckoe ypaBHEHHE M HEPaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMUIECKHX ypaBHEHUH U HEPABEHCTB.



HaxoauTe pemeHus npocTelmnX TPUroHOMETPUUYECKMX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CHUCTEMA JIMHEWHBIX YpaBHEHUW M €€ pEILICHHUE;
MCIIOJIb30BATh CUCTEMY JINHEWHBIX YPaBHEHHUM JUIsl pELIEHUs MPAKTHUECKHUX 3a]1a4.

Haxomutps pemeHnss DpOCTEHUIINX CUCTEM M COBOKYIHOCTEW PpPallMOHAIBHBIX
YpaBHEHUU U HEPABEHCTB.

MonenpoBaTh peajibHble CUTYallMd Ha SI3bIKE alIreOpbl, COCTABISTH BBHIPAKEHUS,
YpaBHEHMsI, HEPABEHCTBA M CUCTEMBI IO YCJIOBMIO 3aJa4M, UCCIENA0BATH MOCTPOEHHBIE
MOJIETIH C UCTIOBb30BAaHUEM ammapara aiareopsol.

DOyHkuuu U rpapuxkn

OnepupoBaTh NOHATUAMU: IEPUOAUYECKAs PYHKIUS, IPOMEKYTKA MOHOTOHHOCTHU
(GyHKIUY, TOYKU IKCTpeMyMa (DYHKLIUU, HAUOOJIbIIEE U HAUMEHbLIEE 3HAUCHHS (PYHKIINU
Ha MPOMEXKYTKE; UCIIOIB30BATh UX ISl HCCIEAOBaHMS (PYHKINH, 3aJaHHON TPadUKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH TOKA3aTEIbHOM, JOTapuMUUYECKON U
TPUTOHOMETPUYECKUX (YHKUMN; H300pakaTb MX Ha KOOPAWHATHOW IUIOCKOCTH U
HCIIO0JIb30BATh JIJISl PEIICHUSI YpaBHEHUN U HEPABEHCTB.

N306paxkaTh Ha KOOPIMHATHOM IJIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHUU H
UCIOJIb30BATh UX JJISl PEILICHUS] CUCTEMBI IMHEHHBIX YPAaBHEHUH.

Hcnonws3oBath rpaduku GyHKIUNA 71 UCCIETOBAHUS MPOIECCOB M 3aBUCUMOCTEHN
U3 IPYTUX YU4eOHBIX AUCIUILINH.

Havana MmaTemaTH4yecKoro aHajmsa

OnepupoBaTh MOHATUSAMU: HENpepbiBHAS (QYHKUIUSA; NPOU3BOJAHASA (YHKIUU;
UCIIOJIb30BAaTh FTEOMETPUUECKUI U (PU3NYECKUI CMBICT MPOU3BOIHON IS pEIICHUS 3a/1a4.

HaxomuTe mnpou3BOAHBIE DIEMEHTApHBIX (DYHKIMA, BBIUUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEIECHHUS, YACTHOTO (DYHKIIMUM.

Hcnonb30BaTh MPOU3BOAHYIO AJI UCCIENOBaHUA (YHKUMHM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEAOBAHMS K TIOCTPOCHUIO TPaduKOB.

Hcnonp30BaTh NPOM3BOAHYIO I HAXOXKAECHHUS HAWIYYIIEro pEIIeHUus B
NPUKIIAIHBIX, B TOM YUCJE COLUAIbHO-I)KOHOMHUYECKHX, 3aa4ax.

OnepupoBaTh MOHATHAMHU: IEpBOOOpa3Hask U HHTETpasl; IOHUMATh F€OMETPUYECKUI
U QU3UYECKUN CMBICI UHTETpaa.

Haxomute mnepBooOpa3Hble 3JIEMEHTApHBIX (YHKIUH; BBIYUCISATH HHTErpai 1o
dbopmyne HeroTona—JIelOHuia.

Pemate npuknazHele 3agaud, B TOM 4YHUCIE COLMAIbHO-3KOHOMHYECKOTO M
¢u3nyecKoro xapakrepa, CpeACTBAMU MaTEMaTUYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrpoasubie IIpakruueckne (uupposbie)
n/n NMpoOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
MHokecTBa pallMOHAJIBHBIX U
1 €M CTBUTEIBHBIX YHCell. ParimoHaabHbIe 14 1 bubmorexa [JOK
a -at https://m.edso0o.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oynkiun u rpaduku. CTeneHs ¢ MeIbiM 6 bubnuoreka [IOK
MmoKasaTelieM https://m.edsoo.ru/1568aba3
3 ApudmeTnueckuii KOpeHb N—OW CTETNeHH. 18 1 bubmmoreka [JOK
HppaunoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
dopmynsl
4 T I/Irl)“OI}{IOMeT un. TpUroHOMETPUYECKHE 22 1 bubsmotexa [IOK
p pHH-Ip p https://m.edso0.ru/1568aba3
ypaBHEHUs
5 IlocnegoBaTenbHOCTH U IPOrPECCUN 5 bubmorexa [IOK
a porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 3 1 bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontposabnbie Ilpakruueckne  (uuppoBbie)
n/n NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
CreneHs ¢ paluOHaIbLHBIM MTOKA3aTENIEM.
1 [TokazarenbHast pynkims. [TokazaTenbHble 12 1 bubamorexa LOK
YHIUHA. https://m.edsoo.ru/f11c4afd
YpaBHEHHS U HEPABCHCTBA
Jlorapudpmudeckas QyHKIIHS.
2 HorapniMquCKHe Q)yaBIfIleHI/DI u 12 bubmorexa HOK
P P https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
TpuronomeTpuieckre GyHKIHH U UX
3 r pa(bI/IKI/I T iFOHOMeT(I)IZ‘IeCIj(I/Ie 9 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubnuorexa [JOK
4 [TpousBoanas. [IpumeneHnre mpou3BOIHOM 24 1 https://m.edsoo.ru/f1 1cafd
5 HnTerpan u ero npuMeHEHUS 9 bubmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
bu6nmorexa LIOK
i 12 1
6 CHCTeMEI ypaBHeHH# https://m.edsoo.ru/f11c4afd
7 HarypanbsHble 1 1ieNbIe Yncia 6 bubmorexa HOK
P H https://m.edsoo.ru/f11c4afd
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 5 bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
N KosmuecTBo yacos Jlara DJIEeKTPOHHbIE
. Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue e uudpoBbIe
padoThI padoTshI o0pa3oBaTe/bHbIC
pecypcsl
MHOXeCTBO, oInepanuu HaJl
1 MHOKECTBAMH. ’ JnarpaMmbl 1 bubmiorexa LIOK
. https://m.edsoo.ru/746d5dce
Olinepa—Benna
PaunonansHbie quca.

5 OOBIKHOBEHHBIC W JICCATHIHBIC 1 bubmuorexa [JOK
IpoOM, TPOICHTHI, OECKOHEYHBIC https://m.edso0.ru/be888093
MIEPUOIUYECKHIE IPOOH
Apudmernueckue — omepauud €

3 palMOHAIbHBIMU quCcllaMH, 1 bubnuoreka [IOK
npeoOpa3oBaHus YHCIIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHU
[Tpumenenue apoGeil W MPOLIEHTOB

4 JUISl pELICHUs] IPUKJIAHBIX 3a/1a4 U3 1 bubnuoreka [IOK
pa3IMYHBIX OTpaciel 3HAaHUU U https://m.edso00.ru/44dd1046
pEATBHOM KU3HU
[Tpumenenue apoGeil W MPOLIEHTOB

5 JUISl pELICHUs] IPUKJIAHBIX 3a/1a4 U3 1 bubnuoreka [IOK
pa3iIMYyHBIX OTpaciiel 3HAaHUW U https://m.eds00.ru/d99d8c74
peaIbHON KU3HU
JleiicTBUTENBHBIE qucia. BuGmorexa LOK

6 PannonanbHble M MppanMOHAIbHbBIE 1

quciia

https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
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7 Apudmernueckue  omepaudd € bubmumoreka [IOK
NEUCTBUTEIbHBIMHU YHCIIAMU https://m.edsoo.ru/a97a12d9
[Ipubnmxénnnie BBIYUCIICHHUS,

8 [IpaBWiIa OKPYIVIEHUS, IIPUKUIKA U Bubmaorexa ITOK

p Pyt - 1P HU https://m.edsoo.ru/cb723fbd
OIICHKA Pe3yJIbTaTa BBIUYMCICHHMA

9 ToxnectBa u TOXXJIECTBEHHELIE bu6mmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 VYpaBHEHHE, KOPEHD YPABHEHU Bubmaorexa ITOK

p - K0P yp https://m.edsoo.ru/11ac68be

11 HepaseHcTBO, pelieHre HEpABEHCTBA Bubmorexa ITOK

p P p https://m.edsoo.ru/50bdf26d
bubmuorexa [JOK

12 M

CTON HHTCpBATIOB https://m.edsoo.ru/775f5d99
Pemenne 1menpix u jpoOHO-

13 AMOHAIbHBIX ABHECHUN u Bubmorexa ITOK
patt yp https://m.edsoo.ru/6ec7al07
HEPABCHCTB
Kontponbnas pabora 1o Teme
"MHOXeCTBa  pallMOHAJIBHBIX U

14 €HCTBUTEIBHBIX qucen bubmorexa [IOK
A ' https://m.eds00.ru/1914a389
PammonansHbIe YpaBHECHHUS "

HEpaBEHCTB"
DOyHKIHA, CIIOCOOBI 3aIaHns
15 (by KHI/II/I B3zaumuHo 06 :THBIG bubmmorexa LIOK
YHICHHH. p https://m.edsoo.ru/226eeabf
byHKIIUN
I'padux (GyHKIMH. Ob6nactb
16 OIpeeICHUS u MHOXECTBO bubnnoreka [JOK

3HayeHudt pyHkuun. Hynu pynkuuu.
[IpomexxyTKH 3HaKOIIOCTOSIHCTBA

https://m.edsoo.ru/763e75ee
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bubmuorexa [JOK

17 ya N
CTHBIC H HEUETHEIC PyHKLHH https://m.edsoo.ru/ff4564ad
Crenenb C 1eIbIM [IOKa3aTeseM.
18 CrannmaptHas dhopma 3amucH bubmmorexa [JOK
anAap P https://m.eds00.ru/66446d3e
NEHCTBUTENILHOTO Yncia
Hcnons3oBanue NOAXOALIEH
19 dopMbl  3ammMcH  ICHCTBUTEIBHBIX bubmumoreka [IOK
YyyceN ISl PELICHUS] MPAKTUYECKUX https://m.edsoo.ru/6eadc6fl
3a/1a4 U Mpe/ICTaBICHHSI TAHHBIX
Crenennas KIIFsSI C HATYPaJIbHBIM
20 U LIEJIBIM n((}IZlI:aTeneM E'e'yrc)BOI?ICTBa bubamorexa LOK
H ' https://m.edsoo.ru/3f25a047
U TpaduK
21 Apudmernaeckuit KOPEHb bubnuoreka [IOK
HaTypaJbHOMU CTEIIEHU https://m.edsoo.ru/d82c36d4
99 Apudmernaeckuit KOpEHb bubnuorexa [JOK
HaTypaJbHOMU CTEIICHU https://m.edsoo.ru/fe7fc4db
CaoiicTBa apu(pMeTUYECKOro KOpPHS bubnnorexka [JOK
23 .
HaTypaJlbHOM CTETICHU https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apu(hMeTHIECKOro KOPHS bubnmnorexa [JOK
HaTypaJbHON CTENIEHU https://m.eds00.ru/c3389865
o5 CaoiicTBa apu(MeTHIECKOT0 KOPHS bubnuoteka [JOK
HATypaJIbHOHN CTEIIEHU https://m.edsoo.ru/444c4b9c
26 HevictBust ¢ apudMeTUUYECKUMHU bubnuotexa [JOK
KOPHSIMH N—OW CTEIEHU https://m.eds00.ru/54b815c5
97 HeiictBust ¢ apudMeTHIECKUMHU bubnmoreka [JOK
KOPHSIMH N—OW CTEIIEHN https://m.edso00.ru/83105a0e
98 HeiictBuss ¢ apudMeTHUECKUMHU bubnnorexa [JOK

KOpHsSIMU N—oii cTeneHu

https://m.edsoo.ru/2ablc7bc
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29 HeiictBust ¢ apuMeTHICCKUMHU bubnmoreka [JOK
KOPHSIMU N—Oii CTeNeHU https://m.edsoo.ru/eacb053c
JleiictBust ¢ apuMeTHICCKUMHU bubnunoreka [HOK

30 .

KOPHSIMU N—OU CTEIIEHU https://m.edsoo.ru/8a5ada51

31 Pemenue HPPALMOHAIIBHBIX bubnmoreka [JOK
YPaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7

39 Pemenue HPPALUOHAIIBHBIX bubnmoreka [JOK
YPaBHEHUI U HEPABEHCTB https://m.edso00.ru/9362fead

33 Pemenne HPPALMOHATIBHBIX bubnnoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edso00.ru/78d9b391

34 Pemenue HppaLMOHAJIBbHBIX bubnuorexa [JOK
YPaBHEHHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
Pemenue HMppalrOHaJIbHBIX bubnuorexa [JOK

35 .

YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CpoiictBa W TpapuK KOpHS N-OM bubnnoreka [JOK
CTEIECHU https://m.edsoo.ru/ebOcc5e3

37 CaoiictBa u Tpaduk KOpHA N-Oif bubnuotexa [JOK
CTEIEHU https://m.edso00.ru/5f29b9b5
KonTtponsHass pabora mo Teme

38 "Apudpmernueckuii KOpeHb N—oM bubnnoreka [JOK
CTEIEHU. HppaunroHanbHbIe https://m.edsoo.ru/f13af630
YPaBHEHHUs U HEpPABEHCTBA"

CuHyc, KOCMHYC M  TaHI€HC bubnuorexa [IOK

39
YHUCJIOBOTO ApryMEHTa https://m.eds00.ru/5f605ed0

40 CuHyc, KOCMHYC M  TaHI€HC bubnmnoreka [JOK
YHUCIOBOI'O apryMeHTa https://m.edsoo.ru/ec9f4d78

41 Apkcunyc, apKKOCHHYC 51 bubnnorexa [JOK

APKTAHI'CHC YUCIJIOBOI'0 aprymMmeHTa

https://m.edsoo.ru/b8f5d49a
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Apkcunyc, ApPKKOCHHYC 51

bubmuoreka [JOK

42
ApPKTaHT€HC YMCIIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpudeckas OK HOCTb,
43 05 e CJICHI/IEI: I/IFOHOMGII“) y:II;eCKI/Ix bubmmorexa LIOK
peAciEnme 1p P hittps://m.eds00.ru/6df195a0
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpPYXHOCTb,
44 orpeziefieHue TPUTOHOMETPUUYECKUX bubmmorexa [TOK
peA . R p https://m.edso0.ru/6b61c578
(GyHKIUI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHUE bubnuorexa [JOK
bopMyIbI https://m.edsoo.ru/6ed2b3ba
OcCHOBHBIE ~ TPUTOHOMETPUYECKHE bubnnorexa [HOK
46
bopMyITBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE ~ TPUIOHOMETPHUUYECKHE bubnuoreka [IOK
bopmysl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHUE bubnuorexa [JOK
bopMyIbI https://m.eds00.ru/12d1413c
49 [Ipeo6paszoBanue bubnnorexka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso0.ru/e248c5fc
50 [TpeoGpa3oBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/09ba5b3d
51 [TpeoGpa3oBanue bubnnorexka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso00.ru/1f4655da
59 [Tpeobpa3zoBanue bubnuorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.eds00.ru/76ce9958
53 [IpeobpazoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.eds00.ru/8fa598b5
54 Pewenne TPUTOHOMETPUYECKUX bubnnorexa [JOK

YpaBHEHUU

https://m.edsoo.ru/6baefel9
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Pemenune TPUTOHOMETPUUECKUX bubmumoreka [IOK
55 .
ypaBHEHUH https://m.edsoo.ru/alf8d141
Pewenne TPUTOHOMETPUYECKUX bubnuoreka [IOK
56 .
YpaBHEHUN https://m.eds00.ru/65a0f2d0
Pemenue TPUTOHOMETPUYECKUX bubnmoreka [JOK
57 .
ypaBHEHUH https://m.edso00.ru/0d8a770d
Pemenune TPUTOHOMETPUUECKUX bubmumoreka [IOK
58 .
ypaBHEHUH https://m.edsoo.ru/cec28774
59 Pemenne TPUTOHOMETPHUUECKUX bubnnoreka [JOK
YpaBHEHUN https://m.edsoo.ru/e6eec650
O6o061enne mo teMaM "OCHOBHEBIE
TPUTOHOMETPHYECKHE OpPMYIIBL.
60 Tp I/IFOHOMeTp NYEeCKUe popy bubmorexa HOK
p p . https://m.edsoo.ru/ae44ac4c
ypaBHeHus'""/Beepoccuiickas
IpoBepoyHas pabora
KonrponsHas pabGora mo Teme
"®opmyIbl TPUTOHOMETPUH.
61 T I/Irp0Hy0MeT I/I‘ICCKI/IIG) ’ bubmmorexa [JOK
p p . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas paborta
Apudmerndeckas 1 TeOMETpHUECKast
62 IIPOrPECCUH. Hcnonp3oBanne bubnuoreka [IOK
IIPOTPECCUU ISl PELIEHUS PEAIbHBIX https://m.eds00.ru/d36669f8
3aJa4 MPUKJIaHOTO XapaKkTepa
beckoneuno yOBIBaro1Iast
63 reoMeTpuyeckas IIPOTPECCHUSL. bubnuotexa [JOK

Cymma OeckOHEYHO YOBIBaroUIeH
reOMEeTPUUECKON Mporpeccuu

https://m.edsoo.ru/lcbf72bl
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64

65

66

67

68

®opmysa CI0KHBIX MTPOLEHTOB

®opmysa CI0KHBIX MTPOLEHTOB

O06001enue, CUCTEMATH3ALNA
3HaHUN 3a Kypc anreOpbl W Haya
MaTeMaTHYECKOTO aHajam3a 10
Kjacca

HpOMe)KYTOIIHaH aTTcCTanuusa

O0001enue, cUCTEMAaTH3alHA
3HaHMKA 3a Kypc anareOpbl M Haydam
MaTeMaTHYECKOTO aHajam3a 10
Kjacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/538fc437

bu6mmoreka [IOK
https://m.edsoo.ru/c2627eca

bu6mmoreka [IOK
https://m.edso00.ru/33e6629¢

bubmuorexa [JOK
https://m.edsoo.ru/188bbf6c

bubmuorexa [JOK
https://m.edsoo.ru/49f1b827
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 CremneHb c paloOHaTbHBIM 1 bubmuorexa [JOK
IIOKa3aTesneM https://m.eds00.ru/a52939b3
N bubnuorexa [JOK
2 1
CBofictsa cremnetn https://m.edso0.ru/ff601408
[IpeobpazoBanue BBIPAKEHH, bubnuorexa [JOK
3 1
COZIEpIKAIlMX pallMOHAIbHBIE CTEIICHU https://m.edso0.ru/3d87e248
4 [IpeobOpaszoBanue BBIpa)KECHUH, 1 bubmmoreka [IOK
COZIEPIKAILMX PALlMOHAIBHBIE CTENIEHU https://m.eds00.ru/343c6b64
5 [IpeobpazoBanue BBIPOKCHHH, 1 bubnmnoreka [JOK
COZIEpIKAIMX PAllMOHAIBHBIE CTENIEHU https://m.edso00.ru/4064d354
5 ITokasaTenbHble ypaBHEHUS u 1 bubnnorexka [JOK
HEpPAaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbpHbIC ypaBHEHUS " 1 bubnmnoreka [JOK
HEPaBEHCTBA https://m.eds00.ru/3d408009
8 [Toka3zaTenbHbIE YpaBHEHUS u 1 bubnunorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
ITokasaTenbHbIC ypaBHEHUS u bubnnorexka [JOK
9 1
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS u 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenpHas GyHKIMS, €€ CBOICTBA 1 bubnmnoreka [JOK

u rpaduk

https://m.edso0.ru/85bc8132
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KonrponsHas  pabora 1o  Teme

"Crenesb C paloOHATbHBIM
bubmuoreka [JOK
12 MIOKa3aTeseM. [TokazarenpHast
https://m.edso00.ru/58e8e2f2
¢byukus. [lokazaTenbHble ypaBHEHUS
Y HepaBeHCTBA'
bubmuoreka [JOK
13 Jlorapuu wcra https://m.edsoo.ru/3e3230d4
14 JlecsaTnuHbIC u HaTypaJbHbIE bubnmoreka [JOK
Jorapudmpl https://m.edsoo.ru/lea72162
[TpeobOpazoBanue BBIpaXECHUH, bubnuoreka [IOK
15
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/da48154c
16 [IpeobpazoBanue BBIPOKCHHH, bubnnoreka [JOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/4beff03b
17 [IpeobpazoBanue BBIPAKEHH, bubnuorexa [JOK
coJiepKaliux JorapupmMbl https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3zoBanue BBIpaXECHUIH, bubnuoreka [IOK
coJiepKalux JorapupmMol https://m.edsoo.ru/fadb8aa5
19 Jlorapupmuueckue  ypaBHEHUS U bubnuoreka [IOK
HEPaBEHCTBA https://m.eds00.ru/3034724e
20 Jlorapupmuueckue  ypaBHEHUS U bubnnorexka [JOK
HEpPAaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue  ypaBHEHUS U bubnunorexa [JOK
HEPaBEHCTBA https://m.edso00.ru/9e3f4bc9
99 Jlorapupmuueckue  ypaBHEHUS U bubnuorexa [IOK
HEpPaBEHCTBA https://m.edso0.ru/15bclcfb
23 Jlorapudmuueckass  QyHKIusg, € bubnuorexa [JOK

CBOMCTBA U TpaduK

https://m.edsoo.ru/d68bbe9d
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24 Jlorapudmuuaeckas  GyHkus, — e€ bubnmoreka [JOK
CBOlCTBa U Tpaduk https://m.eds00.ru/9d102051
Tpuronomerpuueckue QGyHKIUH, HX bubnuoreka [IOK

25 .

CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646

26 Tpuronomerpuyeckue QYHKIUH, HUX bubnmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b

97 Tpuronomerpuueckue QGyHKIUH, HX bubmumoreka [IOK
CBOICTBa U rpaduku https://m.edsoo.ru/ba9da96d
Tpuronomerpuueckne QGyHKIUH, HX bubnuoreka [IOK

28 .

CBOWCTBA U TpapuKu https://m.edso00.ru/24ab3c53

29 [Tpumepsi TPUTOHOMETPUUYECKUX bubnuorexa [JOK
HEpPaBEHCTB https://m.edso0.ru/5272b9al

30 IIpumepsl TPUTOHOMETPUYECKUX bubnnorexa [HOK
HEPABEHCTB https://m.eds00.ru/0c837397
[Ipumepsl TPUTOHOMETPUUECKHUX bubnuoreka [IOK

31
HEPABEHCTB https://m.edsoo.ru/e6e1901f

39 ITpumepsl TPUTOHOMETPUYECKUX bubnnorexka [JOK
HEPaBEHCTB https://m.eds00.ru/0f903c75
KourponbHas pabora mno  Teme
"Jlorapudmuueckas ¢GbyHKIMS.

Jlorapudpmuueckue aBHEHMS U
33 HE all:e}?::TBa T I/IFOHOI\ZIC)T NYECKUE bubnuorexa LIOK
P P P https://m.eds00.ru/10130727
byHKIIUN u ux
rpaduku. Tpuronomerpuueckue
HEpaBeHCTBA"
34 HenpepbiBHble QyHKIIUT bubmmorexa LIOK

https://m.edsoo.ru/403bfb0d
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35 MeTton MHTEpBANOB I PELICHMS bubmumoreka [IOK
HEpPABEHCTB https://m.edsoo.ru/6db0b423
Meron MHTEpBANIOB A PEUICHUS bubnuoreka [IOK
36
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb
bu6mmoreka [IOK
37 Hpomssonas pymkin https://m.edsoo.ru/0731ad3d
bu6mmoreka [IOK
38 Hpomssonas pymkin https://m.eds00.ru/723dd608
39 l'eomerpuueckuii.  u  Qusnyeckuit bubnuoreka [IOK
CMBICJI TPOU3BOIHOM https://m.edsoo.ru/6¢c8d36ff
40 l'eomerpuueckuit u  Qunyeckuit bubnuorexa [JOK
CMBICJI TPOU3BOTHOM https://m.edsoo.ru/a413eca9
41 [IpousBoaHbIE 3JIEMEHTaPHBIX bubnnorexa [HOK
byHKIUH https://m.edso00.ru/c7550e5f
42 IIpousBoaHbIE 3JIEMEHTAPHBIX bubmuorexa [JOK
GbyHKIUH https://m.edsoo.ru/14ab3cdb
43 IIponsBogHas CyMMBI, IIPOU3BEACHUS, bubnnorexka [HOK
4acTHOTO (DyHKIMH https://m.edso0.ru/c12a0552
44 [IponsBogHas cyMMbl, TPOU3BEACHUA, bu6mmoreka [IOK
4acTHOTO (hyHKIIUMA https://m.edso00.ru/d598f201
45 [IponsBogHas cymMMbl, IPOU3BEACHMUS, bubnuoreka [IOK
4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
[Ipumenenue MIPOU3BOJHOMN K
46 I/ICiJ'IC OBaHMIO pq) K I[I/Iﬁ Ha bubmmorexa LIOK
A YL https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB M 3KCTPEMYMBI
[IpumeHenne MIPOU3BOIHOMN K
N bubmuotexa [JOK
47 HCCIIETOBAHUIO byHKIHI Ha

MOHOTOHHOCTB U 3KCTPEMYMBbI

https://m.edsoo.ru/a8cabad4
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IIpumeHeHue MIPOU3BOJHOMN

K

48 HCCIICIOBAHUIO byHKIMI Ha bubmmorexa [JOK
A YK https://m.edso0.ru/Ob411edd
MOHOTOHHOCTB U DKCTPEMYMBI
IIpumenenue POU3BOTHON K
49 I/I(I;JICI[OBaHI/IIO p(p KITHi Ha bubmmorexa [JOK
yH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB ¥l 9KCTPEMYMBI
Haxoxnenue HauOOJIBIIIETO u
50 HAaMMEHBLIETO 3HAa4YeHUs1 (QYHKIUU Ha bubmmorexa LIOK
YHEI https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenue HauOOJIBIIIETO u
51 HaWMEHBIIIETO 3HAYeHUs (DYHKIIMU Ha bubmorexa HOK
YHEH https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenue HauOOJIBIIIETO u
52 HaWMEHBIIIETO 3HAYeHUs (DYHKIIMU Ha bubmorexa LHOK
YHKI https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOJIBIIIETO u
53 HAaUMEHBIIIETO0 3HAUeHUs (YHKIUU HA bubmorexa [TOK
i https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxnenne HanOOJIBLIIIETO u
o4 HauMEHBIIET0 3HaueHus (QYHKIUU Ha bubmmorexa LIOK
YHKI https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxaenne HauOOJIBIIErO H
55 HaMEHBUIETO 3HAa4YeHUs (YHKLUUU Ha Bubmmorexa LIOK
YHEH https://m.edsoo.ru/86adcbfd
OTpe3Ke
IIpumenenue MPOU3BOIHONI s
P P Bu6nuorexa LIOK
56 HAXOXJICHUS HAWIY4IIero pPelieHus B

MPUKIIAIHBIX 3aJaydax, JJIA

https://m.edso0.ru/13205d80
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OTIpeNIeJIeHUs]  CKOPOCTU  Tpoliecca,
3aIaHHOTO (POPMYJION WK TpadhUKOM

KonrponsHast  pabora 1o  Teme

S7 "HpOI/IBBOI[Hf,iI. IIpumenenue ngg;;f;igﬁ;:&a d5f99
MIPOU3BOHOM
58 [TepBooOpaznas. Tabmmma bubnnoreka [HOK
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabnuna bubnmoreka [JOK
epBOOOpPa3HBIX https://m.eds00.ru/30c3697b
60 Wurerpai, r€OMETPUYECKHAN u bubnuoreka [IOK
(bu3HUeCKU CMBICT HHTETpaja https://m.eds00.ru/391272c9
61 Hurerpain, reoOMETPUYECKUI u bubnunoreka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edso00.ru/d359fb5f
62 Wurerpai, F€OMETPUYECKHUN u bubnnorexa [HOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/07eb464b
63 Brruucnenune mnTerpana mo dopmysie bubnunorexa [JOK
Herorona—JleitOaumna https://m.edsoo.ru/b9b225c3
64 Brruncnenmne uHTerpana mo Gopmysne bubnmnorexa [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/b800deb4
65 Brruucnenune mnTerpana mo dopmysie bubnuoteka [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/f5eed075
66 Brruucnenune mnTerpana mo dopmyie bubnunorexa [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/41da431a
67 CucTembl TMHEHHBIX YPaBHEHUN bubmmorexa LIOK
https://m.edso00.ru/b648235a
68 CucTeMbl TMHEWHBIX YpaBHEHHH bubmmorexa LIOK

https://m.edsoo.ru/5ab83864
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Pemenne mpukiagHelX  3amad C

bubmuoreka [JOK

69 HOMOHH’IOU CHCTEMBL — JIHCHHBIX https://m.edsoo.ru/a4d65ee5
ypaBHEHHH
Pemienne mpukiagHeIX  3amad C

70 IIOMOUIBIO CHCTEMBl  JIMHEHHBIX bubmmorexa LIOK

. https://m.edsoo.ru/aa5962el
YpaBHEHUI
CucteMbl M COBOKYIHOCTH LIEJIBIX,

71 paLMOHAIbHBIX, MppalOHAIIbHBIX, bubnunoreka HOK
MOKa3aTeIbHBIX,  JIOTAPUPMHUECKUX https://m.eds00.ru/48190472
YPaBHEHUW U HEPABEHCTB
CucteMbl M COBOKYHNHOCTH LEJbIX,

7 palMOHANBHBIX,  MPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX,  JIOTAPUPMHUUECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUW U HEPABEHCTB
CucteMbl M COBOKYHNHOCTH LEJbIX,

73 palMOHAIbHBIX,  HUPPALUOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHbIX,  JIOrapUPMHUECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUN U HEPABEHCTB
CucreMbl M COBOKYIHOCTH LEJBIX,

74 palMOHAIbHBIX,  HUPPALUOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHbIX,  JIOrapUPMHUECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUU U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB (HyHKIHHA bubnnoreka [JOK
JUIsl pELLIEHUs YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Wcnonb3oBanue rpadukoB (GyHKIUI bubnuoreka [IOK
JUISL pEIIEHUs YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79

77 [IpumeHeHne ypaBHEHUH, CHUCTEM H bub6nuorexa [IOK

HCPAaBCHCTB K PCLIICHUTO

https://m.edsoo.ru/ca878deb
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MaATCMaTHYCCKUX 3ajJad

n 3aga4d H3

pa3nuuHbIX ~ o0jacTed  Hayku U
peanbHOM KU3HU
KonTponpHa abota mo Teme
78 ,,HHTp et P bubmmorexa [IOK
Herpait i ero - HpUMCHCHHA. https://m.eds00.ru/471c735b
Cucremsl ypaBHeHUI"
HarypanbHble u 1enble 4ucia B bubnunoreka [HOK
79 .
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/3ceel1327
80 HarypanbHble u Lenble 4ucia B bubnnorexa HOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbHble © nenple 4ucia B bubnnorexa [HOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/ef10c4f9
82 n bubmuorexa [JOK
PHSHARH ACSTHMOCTH HEJBIX JHCCT https://m.eds00.ru/51696a67
83 n e bu6mmorexa [IOK
PUSHAKH JCIMMOUTH AEIbX 1 https://m.edsoo.ru/fab81c0e
84 n bu6mmoreka [IOK
PHIHAIH ACTAMOCTH HETBIX AHCET https://m.edsoo.ru/ef2c6e43
85 [ToBTOpEHwue, 00o011eHue, bubnnorexka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpeHwue, 00001IcHHE, bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 IToBTOpeHme, obo01eHue, bubmmorexa [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpEHME, 00600mIeHune, bu6mmorexa [IOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, o600mEH e, bu6mmoreka [JOK

cucTeMaTu3alus 3HaHW. Y paBHEHUS

https://m.edsoo.ru/9c44c6ca
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90 [ToBTOpeHwue, o0o01enue, bubmumoreka [IOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
[ToBTOpeHME, 000011IeHNE,

91 CHCTEMATH3ALIS 3HAHUI bubmmorexa [IOK

I ) https://m.edsoo.ru/a86014el
HepasencrBa
[ToBTOpEHME, 000011IeHHE,
92 CHCTEMATHU3ALUS 3HAHUH bubmnorexa [IOK
. ) https://m.edsoo.ru/5¢c45a60a
HepasencrBa
[ToBTOpEHME, 000011IeHHE,
93 CHCTEMATH3ALUS 3HAHUH bubmorexa [TOK
. ' https://m.eds00.ru/19304aba
Hepagencrtpa
[ToBTOpeHME, 000011eHNE,
94 CHCTEMATH3ALUS 3HAHUH bubmorexa [TOK
I ) https://m.edsoo.ru/c3d4b282
Hepagsencrtpa
[ToBTOpeHME, 000011eHNE,
95 cucrteMaru3zanust 3HaHui. CHCTEMBI bubmmorexa [IOK
A ' https://m.edsoo.ru/a20b8a4c
YpaBHCHHIA
IToBTOpeHme, obo01eHue,
96 cucrteMaru3anust 3HaHui. CHCTEMBI bubmmorexa [IOK
. . ’ https://m.edsoo.ru/a012476d
YpaBHCHHIA

97 IToBTOpeHue, 00o01eHue, bubmmorexa [IOK
cucremartusauus 3HaHui. OyHKIUU https://m.edsoo.ru/d620c191

98 [ToBTOpEHwue, 00o011eHue, bubnnorexka [JOK
cucremaTtusanus 3HaHuil. OyHKIUU https://m.edso0.ru/7017196f

99 [ToBTOpEHME, 00600mIeHune, bubmuorexa [JOK
cucremaTtusanus 3Hanuil. DyHkuumn https://m.edso0.ru/513¢9889

100 [TpomMexxyTodHast aTTeCTAIHS bubmorexa HOK

https://m.eds00.ru/2276973
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O0001menue, cucreMaTH3aus 3HAHUH

101 32  Kypc amreOppl M Hayal 1 bubnmoreka [JOK
MaremaTudeckoro aHammsza  10-11 https://m.edso0.ru/3330f7ef
KJIaCCOB
O0001menre, cucreMaTH3aus 3HAHUH

102 32 Kypc anreOpel W Hayal 1 bubnmoreka [JOK
MaremaTudeckoro aHammsza  10-11 https://m.edsoo.ru/cead345e
KJIaCCOB

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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