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HOACHUTEJIBHASA 3AIINCKA

YueOHbIii Kypc «AnreOpa W Hadanma MaTeMAaTUYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B MPOrpaMMe CpeaHero ooOmero oOpa3oBaHUs, MOCKOIBKY, C OJHOU
CTOPOHBI, OH OOECIEeYMBAET HMHCTPYMEHTAIbHYIO 0a3y JUisi HM3y4eHHUs] BCEX €CTECTBEHHO-
HAay4YHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOE W aOCTPAKTHOE MEBIILICHUE
oOydaronuxcs Ha ypOBHE, HEOOXOIMMOM JUISi OCBOCHHUs HMH(DOPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUM, CIIOBECHOCTH U JPYrux AUCHUIUIMH. B paMkax 1maHHOro ydeOHOro Kypca
oOydaroniuecsi OBIIAJICBAIOT  YHHBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(hopMyITUpyeT CBOU JIOCTHKEHHUS B MAaTeMaTHIECKOU (popme.

VYyeOHblli Kypc anreOpsl M HayaJl MAaTEeMAaTHYECKOTO aHajIn3a 3aKjaJbIBa€T OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHAMU (U3WKH, XUMUHW, OWOJIOTWH, TIOHWMAHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHUS SKOHOMHKH W OOIIECTBEHHOU KHM3HU, IMO3BOJIICT OPHCHTUPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIh30BaTh WX JUIS
nanbHemero o0Opa3oBaHUs W B TIOBCEJHEBHOW XKu3HHM. B TO e Bpemsi OBIajeHue
a0CTPaKTHBIMH M JIOTHYECKU CTPOTHMH KOHCTPYKIIUSAMH aareOpbl U MaTEeMAaTHYECKOTO aHaIn3a
pa3BHBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JOKa3bIBATh
YTBEPKICHHSI C IIOMOIIBIO MHIYKIIMH M PACCyXJaTh JCAYKTHBHO, UCIOJE30BaTh 0000IIeHUE U
KOHKPETHU3aIliio, abCTparupoBaHWE W AaHAJOTHIO, (OPMUPYET KpPEaTHBHOE W KPUTHUECKOE
MBIIIIICHHE.

B xoxe u3ydenus yuyeOHOro Kypca «Anredpa M Hadajla MaTeMaTHYECKOrO aHAJIM3a»
oOyuaroniyecsi TOJy4alOT HOBBIM OMNBIT pElIeHUs MPUKIAJHBIX 3a/a4, CaMOCTOATEIbHOIO
MOCTPOCHUSI MaTeMaTUYEeCKUX MOJENel pealdbHbIX CUTyalMi, MHTEpPHpEeTally MOTYYEeHHBIX
pElIeHU, 3HAKOMSTCS ¢ MPUMEPAMU MaTeMaTUYECKHX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTHYECKUMH OTKPBITHSIMU U UX aBTOPAMHU.

VY4eOHblil Kypc oOnazaeT 3HAYUTENbHBIM BOCIUTATEIBHBIM MOTEHIMANIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4eOHBIM Marepuan, CHoCOOCTBYIONIMK (OPMHUPOBAHHIO HAYYHOTO
MHpPOBO33pEHUS, TaK M dYepe3 cHenupuKy ydyeOHOM  JesTeNbHOCTH, Tpelyromei
MPOJIOJDKUTENIFHOM  KOHILIGHTpPAllUd  BHHMMAaHHUSA, CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIyY€HHBIN pe3yNbTar.

B ocHoBe meTtonuku o0ydeHus anredOpe M HadajgaM MaTeMaTHUYeCKOro aHaiu3a JIEKUT
NesITeIbHOCTHBIN TPUHLIUI O0y4YEHUSI.

B ctpykType yuebHoro kypca «Anrebpa u Hayalla MaTeMaTHYECKOTO aHATN3a» BBIJICTICHbI
CIIEYIONINE COJIep)KaTeNbHO-MeTou4eckre auHuK: «YHucna u BbeIUUCIEHUA», «DyHKIUU U
rpadukmn», «YpaBHEHHUs U HepaBeHCTBay», «Hauana MaremaTudeckoro ananusa», «MHOXeCTBA U
Joruka». Bce OCHOBHBIE COJEpP)KATEIbHO-METOAMYECKUE JIMHUM W3YYaloTCid Ha MPOTSHKEHUU
IBYX JIeT oOy4eHHUs Ha YpOBHE CpeaHEero oOmero oOpa3oBaHUs, €CTECTBEHHO IOTOJHAS APYT
Jpyra ¥ TOCTENEHHO HACHINAsACh HOBBIMH TeMaMU W pasfenaMu. JlaHHbI y4eOHBIN Kypc
SBIISIETCS MHTETPATUBHBIM, TOCKOJIbKY OObenuHseT B cede coJiep’KaHue HECKOJIbKUX
MaTeMaTHYeCKUX JUCUHUIUINH, TaKHMX Kak anrebpa, TPUTOHOMETPHS, MAaTEeMAaTUYECKUN aHaIu3,
TEOpHUsT MHOXKECTB, MaTeMmaThueckas Jjoruka u apyrue. Ilo Mepe Toro kak oOyuaromruecs
OBJIaJIeBalOT BCE OoJiee MIMPOKUM MATEMaTHYEeCKHM amnmaparoM, y HHUX MOCJIeI0BaTeNbHO
dbopMUpyeTCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTUYEeCKyl0 MOJENb pealbHOMN
CUTYaIlil, TMPUMEHSATh 3HaHWs, TOJyYCHHbIE MPHU HM3YYCHHH Y4eOHOTO Kypca, IUIsl pelleHHs
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHONH MaTEeMaTHUYECKON 3aqaud, a 3aTeM HWHTEPIpPETHPOBATh
CBOM OTBET.



ConepxkarenpHo-MeToAMYecKass  JiuHUS — «Yucnma W BBIUMCIEHUS»  3aBEpIIacT
(hopMHpOBaHHE HABBIKOB HCIOJL30BAaHUS JICHCTBUTEIBHBIX YHCET, KOTOpOE OBUIO HAayaTo Ha
YPOBHE OCHOBHOTO 00mero obpasoBanusi. Ha ypoBHe cpennero oOmiero obpa3oBanus ocoboe
BHHMAaHUE YJETseTcs (POPMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIYUCICHUN, BKIIOYAIONIUX B
ceOs MCTIOJIB30BAHNE PA3NIMYHBIX (JOPM 3alMCH YUCIIa, YMEHHUE JIeNIaTh MPUKUIKY, BBITIOIHATH
MpUOIMKEHHBIC BEIYMCIICHHSI, OIICHUBATH YUCIIOBBIC BRIPKCHHS, pa0OTATh C MATEMAaTHICCKIMU
KOHCTAaHTaMH. 3HAKOMbIE OOYYarONIUMCS MHOXKECTBA HATYpPaJbHBIX, IEJBIX, PAIMOHAIBHBIX U
JNEHUCTBUTENBHBIX YUCEN JOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCeN. B KaxXaom U3 3THX
MHOKECTB PacCMaTPHUBAIOTCSI CBOMCTBEHHBIE €My CIICIIH(PUUCCKHE 3a1a4U U OIICPAINH: JICTICHHEC
HalleJl0, OINEpPUPOBAHUE OCTaTKaMU Ha MHOXECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
palMOHAIBHBIX U UPPALMOHATBHBIX YHCEN, apu(METHUECKUE OMEpaIii, a TaKkKe HU3BICUCHUE
KOpHS  HATypaJbHOM  CTENEeHW Ha  MHOXECTBE KOMIUICEKCHBIX  uuced.  bmaronmaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHUI0 Kpyra UCIOJb3YEeMBIX UYHCEeT M  3HAKOMCTBY  C
BO3MOJKHOCTSIMH MIX IPUMEHEHHUS I PEIICHUS Pa3InYHbIX 3a7a4 POpMUPYETCs TTPEICTABICHHE
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKU U €€ POJIM B IOCTPOCHUU MOJIEJIEH peaJbHOTO MUPA, IIUPOKO
HCTIOJNB3YIOTCS 0000IIeHne U KOHKPETHU3AITHSI.

Jluausa «YpaBHEHUS U HEPABEHCTBA» PEATM3YEeTCs Ha MPOTSHKCHUH BCEro OOy4YeHUs Ha
YpPOBHE CpeaHero ooOmero oOpa3oBaHUs, TOCKOJBKY B KaxaoM paszzaene [Iporpammsr
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIMIMX 3a7ad. B pesynbpTaTe 00ydaronuecs OBIaICBAOT
pa3IMYHBIMU ~ METOJIaMU  PEIICHUS] PAIMOHAIIBHBIX, HWPPANHOHAIBHBIX, TOKa3aTeIIbHBIX,
JTOTapu(PMUYECKUX ¥ TPUTOHOMETPHUECKUX YpaBHEHUM, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad,
cozepkauux mnapaMmerpsl. [loiydyeHHbIE yMEHHsI IIMPOKO HCIOJIB3YIOTCS HPU HCCIEI0BAHUU
(GYHKIHHI ¢ TOMOUIBIO TPOU3BOIHOM, MPH PELICHUH MPUKIAIHBIX 3a7a4 U 33/1a4 Ha HAX0XKICHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHuN QyHKuuU. JlaHHas cofeprkaTenbHas JIMHUS BKIIOYAeT B
cedst Takke (GOPMHUPOBAHWE YMEHUW BBIMOJHATH Pacu€Thl mo (opmynam, mpeoOpazoBaHUS
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHI, a TakKe BbIPaXKEHHI,
colepkaliux cTerneHu u Jjorapudmbl. braromaps usydeHuio anrebpanueckoro Marepuana
MPOUCXOJUT  JalibHElIee pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIIJICHUS
oOyuaronuxcs, GOpMHUPYIOTCS HaBBIKU JEAYKTHUBHBIX PACCYXICHHUI, padOThl ¢ CUMBOJBHBIMU
dbopmamu, mpescTaBICHHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEPABEHCTB.
Anrebpa npeaaraet 3pQGeKTUBHbIC HHCTPYMEHTHI JIJIsl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33/1a4, HATJIAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CogepxarenbHo-mMeroanueckass TuHus «OyHKIUU U rpaduKu» TECHO IMEpEruieTaeTcs ¢
IPYTMMU  JIMHUSAMH ~ y4eOHOTO  Kypca, IIOCKOJIbKY B  KakOM-TO  CMbICIE  33JaéT
MOCJIEIOBATEIbHOCTh ~ M3Y4YEeHHUS  Marepuana. V3ydeHWe  CTENeHHOH, IOKa3aTelbHOM,
norapu(MUUecKord U TPUTOHOMETPUUYECKUX (DYHKIIUN, UX CBOMCTB M IpadMKOB, UCHIOIH30BAHUE
GyHKIMA A7 peleHus 3ajqad U3 JpYrux ydeOHBIX MPEIMETOB M PEalbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM aHAIM30M, TaK U C pEIICHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu
3ToM OoNbllIOe BHUMaHHWE YyienseTcs (HOPMHUPOBAHUIO YMEHUS BhIpaxaTh GopMyIaMu
3aBUCHMOCTH M@Ky Pa3lTUYHBIMUA BETMYMHAMHU, UCCIIEIOBATh MOTYYeHHbIE (DYHKIIUU, CTPOUTH
ux rpaduku. Marepuan 3TOW cojAep)KaTeIbHOW JMHUHM HalleJleH Ha pa3BUTHE YMEHUH W
HABBIKOB, IMO3BOJISIIOIIMX BBIPAKaTh 3aBHCHUMOCTH MEXAYy BETUYMHAMH B Pa3IU4YHON (opme:
aHAIMTUYEeCKOW, Tpaduyeckol W cioBecHOW. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIIJICHHS, CIHOCOOHOCTH K  OOOOIIEHHI0O U KOHKPETHU3AllHH,
WCIIOJIb30BAHUIO aHAJIOTH.



ConepxarenbHas nuHug «Havama mMareMaTnueckoro aHain3a» MO3BOJSIET CYHIECTBEHHO
pacCHIUpPUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPHUKIAJHBIX 3a]a4, JOCTYIHBIX 00y4YaroluMcs,
TaK KakK y HUX MOSBIISCTCS BO3MOXHOCTh CTPOUTH TPAPUKU CIOKHBIX (QYHKIUN, ONPEACTATh UX
HauOOJBIINE U HAUMEHBIINE 3HAYCHUS, BEIYUCIATE TUIOMaan Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM U YCKOpeHMsi mporeccoB. JlaHHas coaepkarenbHas JMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUS MAaTeMaTHYECKUX MOJENEeH pealbHBbIX CHUTYyalluid, TI03BOJIAET
HaxOJIUTh HAWIy4lllee PEIICHHE B NPUKIAJHBIX, B TOM YHCJIE COLUATHLHO-?KOHOMHYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MAaTeMaTUYECKOrO0 aHaju3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMATBEHO-IOTUYECKOTO U KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MaTeMAaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJbTaTax, MOJy4YeHHBIX B XOJI€ Pa3BUTHUSI MATEMATUKU KaK HAyKH, U
00 uX aBTOpax.

ConepxarenbHO-MeTOAMUECKass JHHUS «MHOXECTBa M JIOTMKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPHUH MHOXKECTB W MaTeMaTHYECKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MPEACTABJICHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTHKU W TpejyiarairoT HauboJiee
YHUBEPCAIBHBIN SI3bIK, OOBEAMHSIONMIUNA BCE pa3leiibl MaTeMaTHKU W €€ TMPHUJIOKEHUN, OHH
CBSI3BIBAIOT Pa3HBIC MATEMATHYECKUE JUCITUTUTMHBI U UX TIPUJIOKEHHUS B euHOe 1enoe. [loaTomy
BOXHO JIaTh BO3MOXXHOCTh OOYYaromeMycsi TMOHMMATh TEOPETUKO-MHOXXECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTHKH W WCIOJb30BaTh €0 JUIsl BBIPAXKEHUS CBOUX MBICIEH. [[pyrum
BOKHBIM TMPU3HAKOM MAaTEMaTHKWA KaK HAyKH CJIEIyeT MPH3HATh CBOWCTBEHHYIO €l CTPOTOCTh
000CHOBaHMH U CJEJOBaHUE OMNpEAeiIEHHBIM TMpaBUjaM  IOCTPOEHHUS  JOKa3aTeJbCTB.
3HAaKOMCTBO C 3JI€MEHTaMH MaTeMaTHYeCKON JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIILJIEHUS] 0OY4YaIOUUXCs, MO3BOJSET UM CTPOUTH CBOM PACCYKJEHHUS Ha OCHOBE JIOTHUECKUX
npaBuil, GOpPMUPYET HABBIKM KPUTHUECKOTO MBILIUICHUS.

B yueOHOoM Kkypce «AnrebOpa M Hayajla MaTeMaTHYECKOTO aHalnu3a» MPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTH4YEeCKOTO0  MOJEIMPOBAHMS,  KOTOpble  MPHU3BAHBI  CHOCOOCTBOBATH
(OpMHUPOBAHHMIO HABBIKOB IOCTPOEHHUS MOJEJEH peaJbHBIX CHUTYallui, HCCIEIOBAHUS ATHX
MoJeNiell ¢ TOMOIIbIO ammapara aiaredpbl U MaTeMaTHYeCKOro aHajiu3a, UHTepIpeTaluu
MOJIyUEHHBIX pe3ylbTaToB. Takue 3alaHusi BIUIETEHbI B KaXAbId W3 pa3/eioB MHpPOTrpamMMBbl,
MIOCKOJIBKY BECh MaTepHall yueOHOro Kypca IIMPOKO MCIOJb3YeTCs Ui PelICHUs MPUKIATHBIX
3amau. [lpu pemreHunm pealbHBIX MPAKTUYECKUX  3aqad  OOydarol[uecss  pa3BUBAIOT
HaOI0IATeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHaJiornio, o0oOIIaTh W KOHKPETU3UpOBaTh Mpobiemy. [lesTenbHOCTh MO (PopMHPOBAHHIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OpraHu3yeTcs B Mpollecce U3y4yeHHUs BCeX TeM y4eOHOro
Kypca «Anrebpa U Hauajga MaTeMaTUYECKOTO aHAJN3a.

Ha usyuenue yuebHOro Kypca «Airedpa v Hayajla MaTeMaTHYECKOTO aHAIN3a» OTBOJUTCS
272 4vaca: B 10 kmacce — 136 ygacoB (4 vaca B Henemwoo), B 11 kimacce — 136 ygacoB (4 vaca B
HEJIEIIO).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BbIYHMCICHUSA

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenne npo6eil 1 NpOLEHTOB JUIsl PEelIeHUs IPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACEH 3HAHUW U PEATbHOM KU3HU.

JlelicTBuTEeNbHBIE YUCHa. PalpioHaNbHBIE M MppalMOHAIBHBIE YHcha. ApU(MeTHYeCKHue
OIepaluy C JCUCTBUTEIBHBIMU 4YHMCIAMU. MOIysb [EUCTBUTEIIBHOIO YHCIIA U €r0 CBOWCTBA.
[IpnOmxkE€HHbIE BBIYMCICHUS, TpaBUiIa OKPYIJIEHUS, NpPHUKUAKA U OIEHKa pe3yabTaTa
BBIUHCIICHU.

Crenens ¢ uensiM nokasareneMm. bunom Hprotona. Vcnonb3oBanue noaxoasiiei GopMsl
3aMycy JeMCTBUTENBHBIX YNCEN JUIsl PEIICHNs IPAKTUYECKUX 3a]a4 U MPEICTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HATypaJIbHON CTENIEHH U €r0 CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKA3aTENEM M €€ CBOWCTBA, CTENEHb C JIEWCTBUTEIBHBIM
ITOKa3aTeJeM.

Jlorapudwm uucna. CroiicTa jorapudma. JlecaTuanpie U HATypadbHbBIE JIOTAPU(PMBI.

CuHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHHUs 1 HEPABEHCTBA

ToxnectBa M TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOpPEHb YpaBHEHHUS.
PaBHOCWIIBHBIE ypaBHEHHUS U YpaBHEHUs-CIeACTBUA. HepaBeHCTBO, pellieHre HEPaBEHCTBA.

OcHOBHBIE METObl PEUICHHsI LEIbIX U APOOHO-PAIMOHATILHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM nNepeMeHHOH. JlelleHne MHOro4wjieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorouens! ¢ nenbiMu kodddunmentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BHIPAKEHUHN, COJEPKAIIUX CTENIEHU U KOPHHU.

Hppaunonanbusle  ypaBHeHUsA. (OCHOBHBIE METOJBl PEIIEHUS  HMPPALUOHAIBHBIX
YpaBHEHUU.

[Toka3arenbHblie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIECHUS IT0KA3aTEIbHBIX YPABHEHUMH.

[IpeoOpa3oBanue BbIpaKEHH, coaep KalluX Jorapu(mel.

Jlorapudmuueckue ypaBHeHUS. (OCHOBHBIE METOABl PEUICHHUS JIOTapU(PMUUYECKUX
YPaBHEHUM.

OcHoBHbIe TpuUroHOMeTpuueckue ¢opmynsl. [IpeobpazoBaHue TPUTOHOMETPUUECKUX
BbIpakKeHUil. Pelienrie TpuroHoMeTpuYeCcKux ypaBHEHH.

Pemienne cuctem JMHEHHBIX YypaBHEHUU. Marpuua cuUCTeMbl JUHEWHBIX YPaBHEHUU.
Omnpenenurens MaTpullbl 2X2, €ro I€OMETPHUYECKUH CMBICI W CBOMCTBA, BBIYHCICHHE €TrO
3HAYEHMsI, IPUMEHEHUE ONPEACIIUTENS AJI PEIICHUs CUCTEMbl IMHEHHBIX ypaBHEHUU. Penienue
MIPUKJIAIHBIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHeHUM. MccienoBanue nocTpoOeHHON
MOJEIIU C MMOMOIIBIO0 MAaTPHULL U OIIPEJEIUTEIEH.

[locTpoeHre MaTeMaTH4YECKMX MOJEIEW peaJlbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IprMeHEeHHe ypaBHEHMII M HEPAaBEHCTB K PEUICHUI0 MAaTEMaTHYECKHX 3aJad U
3aJa4u U3 pa3IMuHbIX 00JIaCTe! HAYKU U peabHOM KU3HU.

DOyYyHKIUM U TPapuKu

OyHKIMA, crnocoObl 3anaHus ¢GyHKIuM. B3aumHo oOpartHble ¢yHkuuu. Kommosunus
¢bynkuuit. 'paduk pyHkumn. SneMeHTapHble peodpazoBaHus rpauKoB QPyHKIIHHT.



OO6nactp ompeneneHuss ¥ MHOXeCTBO 3HaueHui (yHkuuu. Hymu gynkmun. [Tpomexyrku
3HaKonocTossHCcTBA. UETHbIe M HeuéTHhle QyHKIUH. [lepuogmueckue GyHKimu. IIpomexyTku
MOHOTOHHOCTH (D)YHKIMH. MakCUMyMbl U MUHUMYMBI QyHKIHH. Hanbosnplnee 1 HanmMeHbIIee
3Ha4eHUsl (PYHKIHUU HA TIPOMEXKYTKE.

JIuneliHas1, KBaApaTUYHAsA U IPOOHO-TMHEWHAs QyHKIMU. DJIEMEHTapHOE UCCIIEOBAHUE
MMOCTPOCHHE UX I'Pa(QHUKOB.

Crenennasi QyHKIMS C HAaTypaJbHBIM M II€TBIM NoOKaszarenem. EE cBoiicTBa W rpaduk.
CaoiictBa 1 rpaduK KOpPHA N-Oi CTENeHW Kak (QYHKIMHU OOpaTHOM CTENEHH C HaTypaJbHBIM
[I0Ka3aTeJIeM.

[Toxa3zaTtenpHast u norapupmMuveckas GyHKIHH, UX CBOWCTBa U rpaduku. Mcmnons3oBanue
rpadukoB QyHKIUHN IS pelIeHNs ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpENEICHUE TPUTOHOMETPUUECKUX (QYHKUUN
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHbIX Mpolleccax U ABJICHUSAX. [ papuku peasbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajamnsa

IlocieqoBaTenbHOCTH, CIIOCOORI 3aJaHUs ITOCIEA0BATEILHOCTEH. MeTo ] MaTeMaTHIECKOM
MHAYKIUA. MOHOTOHHBIE W OTpaHWYEHHBIE MOCIENI0BAaTENbHOCTH. VCcTOpusS BO3HHUKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHaIn3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas U reomerpuyeckas — nporpeccud. beckoHeuHo — yObIBarormias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEYHO YOBIBaroOIIed reOMEeTpHUYECKON MpPOrpecCUu.
JIuHeWHBI1 © SKCHOHEHUHAIbHBIM pocT. Yuciao e. Popmyna CIOXKHBIX MPOIEHTOB.
Hcnonp30Banne Nporpeccuu A pelieHus pealIbHbIX 33/1a4 NPUKIAJIHOIO Xapakrepa.

HemnpepriBHbie ¢yHKIMM W uX cBoWcTBAa. TOuykd paspbiBa. ACHMNTOTHI TpadUKOB
¢dbyakuumii. CpoiicTBa (PyHKIMI HEMPEPHIBHBIX Ha OTpe3ke. MeETo MHTEpBAJIOB ISl pEIICHUS
HepaBeHCTB. [IpuMeHeHre CBOMCTB HEMPEPBIBHBIX (DYHKIIUHA JJIs1 PEIICHHS 3a/1a4.

[TepBas u BTOpasi mponsBoauble QyHKIMH. OnpeneneHue, TeOMETPUISCKUN U (PU3HICCKHI
CMBICTT IPOU3BOAHON. YpaBHEHHE KacaTeNIbHON K TpaduKy (PyHKINU.

[IpousBonubie neMenTapHbIX GyHKIU. [Ipon3BoaHAsS CyMMBI, POU3BEACHHUSI, YACTHOTO
1 KOMIO3UIMHU (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, Olepalry HaJl MHOXECTBaMU M MX CBOWCTBA. Juarpammsel Ditnepa—BenHa.
[IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOI'O ammapaTa JUisl ONHCaHUsl pealbHBbIX IMPOIECCOB U
SIBJICHUH, TIPU PEILICHUU 3a7a4 U3 JPYruX y4eOHbIX MPEAMETOB.

Onpenenenve, Teopema, CBOMCTBO  MaTeMaTH4ecKOoro  oOBEKTa,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KIIACC

Yucaa v BbIYMCTIEHUS

Hartypanbubie u uensie uncna. [IpuMeHeHHe TpPHU3HAKOB MEIMMOCTH IENBIX YHCEN,
HauOompImii o0muii genutens (nanee — HOJl) u Haumensbiee obiee kpatHoe (nanee — HOK),
OCTaTKOB IO MOYIT0, anropuTMa EBkinaa 1 penienust 3a/1a4 B ENbIX YHCIax.

Kommnekcueie umncna. AnreOpanueckas W TpUTOHOMETpUYecKass (GOpPMBI  3aluch
KOMILJIEKCHOTO Yncia. ApudMeTndeckre omnepaluu ¢ KOMIUIEKCHBIMUA duciaMu. M3o0pakeHue
KOMIIJIEKCHBIX YHCel Ha KoopAuHaTHOU Tuiockoctu. Dopmyna Myaspa. Kopuu n-oit ctenenn u3



KOMIUIEKCHOTO yKcia. [IpuMeHeHre KOMIIEKCHBIX YHCeN U pereHus] PU3MYECKUX U
r€OMETPUUECKUX 3a/1ad.

YpaBHeHus1 1 HepaBeHCTBA

Cucrema ¥ COBOKYITHOCTh YpaBHEHUI U HEPABEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYCCKUX YPABHEHHH C TOMOIIBIO TPHUTOHOMETPHUYECKOMN
OKPY>KHOCTH. Pellienue TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHS TOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/bI PELLICHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJABI  pElIeHHWs CUCTEM M  COBOKYIHOCTEH  palMOHAJIbHBIX,
MppalMOHAJIbHBIX, TOKA3aTENbHbIX U JIOTApU(PMUUYECKUX YPAaBHEHUH.

YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTHYECKUX 3ajad U
3alad U3 pazNuYHbIX oOjacTedl HaykKd M peaJbHOW >KU3HHM, HHTEpPHpETalus MOIY4YEeHHBIX
pe3ynbTaTOB.

DyHKUUHN U rpaduKH

I'paduk xommosunum ¢yHkumid. I'eomerpuueckue oOpa3bl ypaBHEHUN U HEPAaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOICTBA U TPaPUKH.

I'padmyeckne Meroapl pelieHHUs YypaBHEHHH u HepaBeHCTB. ['paduueckue MeTomabl
pelIeHus 3a/1a4 ¢ mapamMeTpaMu.

Hcnons3oBanne rpadukoB (GYHKIUNA I WUCCICMIOBAHMS IPOIECCOB W 3aBUCHUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPH PEIICHUHU 3aJa4 U3 APYruX y4eOHBIX MPEAMETOB U peaJbHOU )KU3HU.

Hayana maTeMaTH4eCcKOro aHajim3a

[IpuMeHeHre TPOM3BOIHOMN K MCCIICIOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxosxenne HanOoJbIIero 1 HAMMEHBIIIETO 3HAYEHUH HETIPEPBIBHOW (DYHKIIMH HA OTPE3KE.

[IpuMeHeHne TPOU3BOAHOM I HAXOXKACHUS HAWIy4dlIero PpEIIEeHHs B INPUKIATHBIX
3a/layax, s ONpeeNieHUuss CKOPOCTH W YCKOPEHHMs Ipoliecca, 3aJaHHOro (QopMmysiaol uiu
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpaszHble 37eMEHTapHBIX
¢byukuuii. [IpaBuna Haxox1eHUs IEpBOOOPa3HBIX.

Nurerpain. I'eomerpuueckuil cMbIC UHTETpaia. Belunciaenue onpenenéHHoro HHTerpaia
o ¢popmyne Horotona-Jleitbuuna.

[Ipumenenne uHTErpana Uid HaxXOXICHHs IUIOMIANeH MIockux ¢Guryp u 00bEMOB
F€OMETPUUECKUX TEl.

[Ipumeps! pemenuit quddepeHnnaIbHbIX ypaBHeHUH. MaTeMaTuueckoe MOACTUpPOBaHUE
peaIbHBIX IPOLIECCOB C MOMOIIBIO AU(PepeHITHANTBHBIX YPaBHEHUN.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIVBJIEHHBIMI VYPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaKIaHCKOro BOCIIUTAHUS:

cOPMHUPOBAHHOCTh TPAKIAHCKON IMO3MIMK OOydaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHUUCKOrO O0OIIeCTBa, MPEACTABICHHE O MaTEMAaTHMYECKHX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUW, MPOIEIYp TPakKAaHCKOTo oO0IIecTBa
(BBIOOPBI, OTIPOCHI M JIPYro€), YMEHHE B3aMMOJIEUCTBOBATh C COLMAIBHBIMU HHCTUTYTaMHU B
COOTBETCTBUU C MX QYHKIMSIMHU U HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON TpakIaHCKON MJIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTE€MAaTHUKH, EHHOCTHOE OTHOIIEHHWE K JOCTHKEHHUSIM POCCHUMCKUX
MAaTEMAaTUKOB M POCCHICKOW MaTEMAaTUYECKOW IIKOJIbI, WCIOJb30BAaHUE 3TUX JIOCTHKEHUW B
JIPYTUX HayKax, TEXHOJIOTHSX, cpepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHME  JIYXOBHBIX IIEHHOCTEH  pPOCCHHCKOTO  Hapoaa, CGHOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEACHUS, CBA3aHHOTO C MPAKTHYCCKUM MPUMEHEHUEM
JTOCTIDKCHHM HAyKH W JESTEIBbHOCTHIO YYEHOTO, OCO3HAHHME JIMYHOTO BKJIaJa B TIOCTPOCHHUE
YCTOMYHMBOTO OYIyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS :

JCTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYAas  3CTETUKY  MaTE€MaTH4YeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, PpEIICHWH, pacCyKIECHUW, BOCIPUUMYHUBOCTH K
MaT€MAaTHYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pu3uUecKOro BOCIUTAHHUS:

chOpMUPOBAHHOCTh YMEHUS PUMEHSATH MaTEMaTUUECKUE 3HAHUS B HHTEpECcax 37J0pPOBOrO
n Oe3zomacHOro oOpasa >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/I0pPOBBIO (340pPOBOE
nuTaHue, cOaTaHCUPOBAHHBINA PEKUM 3aHATHI M OTIbIXa, pEryaspHas GuznyecKasi akTUBHOCTD),
(buznyecKoe COBEPILICHCTBOBAHUE MTPH 3aHATHIX CIIOPTUBHO-030POBUTEIBHOMN AESITEIbHOCTHIO;

6) Tpy/10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH TPYIO0.JI00Us, UHTEPEC K pa3NuyHbIM chepam
npodeccuoHabHON NEesTeNbHOCTH, CBA3aHHBIM C MaTeMAaTUKOW M € MPUJIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOP Oynymieil npodeccun U peaan3oBBIBATh COOCTBEHHBIC
KU3HEHHBIC IUIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAaKTUYECKHX 3a]1a4 MaTEMAaTUYECKON HAIIPaBJIECHHOCTH;

7) 3K0JI0rH4ecKOro BOCIUTAHHUS:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOW KYNIbTYphl, TOHHMMAaHHWE BIUSHHUS COLMAIHHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPUPOJHOM M COLMAIBHOM Cpellbl, OCO3HaHHE
r00ambHOTO  XapakTepa  JKOJOTHYECKMX  MpoOiieM, OpHUeHTalus Ha  MpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWM 7S pelIeHus 3aJad B 00JacTH OKPYXKAloIIeH Cpelbl, MIIaHUPOBAHUE
MOCTYIKOB Y OLICHKU UX BO3MOKHBIX MTOCJIEACTBUH JJIs1 OKPYKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:



c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOH MPAKTUKH, MOHUMAHHE MAaTeMaTHYeCKOW HAayKH Kak cQepsl
YEJIOBEYECKOM ACATEIBHOCTH, 3TANlOB €€ pa3BUTHU M 3HAYUMOCTHU JUIS Pa3BUTHUs LUBUIIU3ALNM,
OBJIAJICHUE SA3BIKOM MATEMAaTUKUA M MAaTEMaTUYECKON KyJIBTYPOU KaK CPEACTBOM IIO3HAHMS MUDA,
TOTOBHOCTbH OCYILIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATENbHOCTh MHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA

Bba3oBble jornueckue aeMcTBus:

BBIBJISITh U XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKH MATEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWA MEXIy NOHITHSIMH, (OPMYIHPOBATh OMNPEACICHHUS  IOHSATHH,
YCTaHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KIaCCH(PUKAIMK, OCHOBAHUS i1 OO0O0OIIEeHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCTIpUHUMATDH, (HOPMYITHPOBATH U TPEOOPA3OBBIBATH CYXKICHHS: YTBEPIUTEIbHBIC W
OTpHUIIATENIbHBIE, CIMHUYHBIC, YACTHBIC U OOIIHE, YCITOBHEIE;

BBISIBJISITh MAaTEMATHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (aKTax,
JTAHHBIX, HAOMIOACHUSAX W  YTBEPKICHUAX, TpeyiaraTh KPUTEPUH JUISL  BBISBJICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JIeNIaTh BBIBOJBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JISAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3aKIIOUEHUH 10 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MAaTEeMaTHUECKUX YTBEPKACHUN (MpsiMble U
OT TMPOTUBHOTO), BBICTpAUBaTh apryMEHTAIMIO, MPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHUS U BHIBODI;

BBIOMpaTh CHOCOO pemeHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hamboee TMOAXONAUUMH C Y4ETOM CaMOCTOATEIbHO BBIJACIEHHBIX
KpUTEPHUEB).

Ba3oBble nccienoBareJLCKUue AeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIEeI0BATENbCKIII MHCTPYMEHT NO3HaHUs, GOpMYIUPOBATH
BOINPOCHL, (PUKCUpYIOIIME MPOTHUBOpEUHE, MpoOJieMy, YCTaHAaBIMBAThb HCKOMOE U JaHHOE,
(dbopMHpOBATh TUMOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJUTH  CAMOCTOSITENIbHO  CIUITAHUPOBAHHBIA  JIKCIEPUMEHT, HCCIEI0BaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBICHUS, MPOIECCa, BBISBICHUIO
3aBHUCHUMOCTEH MEXy O0bEKTaMHU, SIBICHUSIMHU, TIPOIIECCAMU;

CaMOCTOSITENILHO (OPMYIHPOBATH 000OIIEHHS U BBIBOJBI IO PE3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIEeI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOIYUYEHHBIX Pe3ylbTaTOB, BHIBOJIOB U
0000I11eHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IMPOIIECCA, a TAK)KE BBIJBUTATh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH IeUIUTHI HHGOPMAIIUH, TAaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBIOMpATh HMHPOpPMAIMIO W3 HUCTOYHHKOB PA3MYHBIX TUIIOB, aHAJIH3UPOBATH,
CUCTeMAaTU3UPOBAaTh U HMHTEPIPETUPOBATH HMHPOPMAIMIO PA3TUYHBIX BUAOB U  (opm
MIpe/ICTaBJICHHS;



CTPYKTypUpOBaTh  HMH(MOpMAIMIO, TPEACTaBIATh €€ B  pPa3sNUYHbIX  (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OLICHUBATh HAAEKHOCTh HMHPOPMALMM IO CAMOCTOSITENBHO  C(OPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepCAJIbHbIE YUeOHbIe JeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U (1)OpMy.III/Ip0BaTI) CY)XXICHUA B COOTBCTCTBUU C YCIOBUAMH U LECIAMU
O6HI€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKXATb CBOIO TOYKY 3pPpCHUA B YCTHBIX WM IHCbMCHHBIX
TCKCTAaX, JaBaTb IIOACHCHHA 110 XO4Yy PpPCIICHUA 3adadyud, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHBIfI
pe3yibTar;

B XOJIe OOCYX/JICHHUS 33a7aBaTh BOTIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI, MPOOIEMEI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBATb WACHU, HAICJICHHBIC Ha IMOMCK PCHICHHUA, COMOCTABIATH CBOH
CYXJEHHUS C CY)KJICHUSMHU JIPYTMX YYaCTHUKOB AMAJIOra, OOHapYyKUBaTh pa3ivuuue U CXOACTBO
MO3UIIHIA, B KOPPEKTHOH (hopme GopMyIHpoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS;

NpEACTABIATE PE3YIbTAThl PCUICHUA 3aaa4du, OJKCIICPUMCEHTA, HCCICAOBaHHA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMarT BBICTYIUIEHUS C Y4€TOM 3ajad Mpe3eHTalud |
0COOEHHOCTEHN ayUTOPHUHU.

PerynsiTuBHbIC YyHUBepcabHbIe Y4eOHbIe 1eHCTBHS

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM peEIIEHUs 3aJadyd, BbIOMpPATh CHOCOO pelIeHus ¢ y4y€ToM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(MOpPMAITUH.

CaMOKOHTPOJIb, JMOLHOHAIbHBIN HHTEJVIEKT:

BJIaJIeTh HAaBbIKAMU I03HABATENILHON pe(IeKCHN KaK OCO3HAHUs COBEpPIIAEMBbIX JeHCTBUHA
U MBICIUTENbHBIX IPOLECCOB, HMX pPE3YylbTaTOB, BIAJETh CHOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3yiibTaTa pelleHusl MaTeMaTHUeCcKoH 3a1auu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPU PELIEHUU 3aJayd, BHOCHUTb
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HAlIEHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBaTb COOTBETCTBHE pe3yiabTaTa ILEeId M YCIOBHUSM, OOBACHATh INPUYMHBI
JOCTMDKEHUS] WJIM HEJOCTHXKEHHs pe3yibTaToOB MAEATENbHOCTH, HAaXOAWTh OLIMOKY, JaBaThb
OLIEHKY IIPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHIUMBUAYaIbHONH pabOTHI Ipu
pelieHMr y4eOHBIX 3a4ad, MPUHUMATh L€Jdb COBMECTHOW JEATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHON paloThl, pacmpeaessaTh BUAbI padOT, JAOrOBapHBATHCSA, OOCYXIATh
IpoIecC U pe3yabTaT paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBATh B TPYIIOBBIX (GopMax paboTsl (0OCYXJIeHHsS, OOMEH MHEHHMH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBINOJHATH CBOIO YacTh PabOThl U KOOPAWHUPOBATb CBOM JEHCTBHS C
JIPYrUMHM 4IEHAMH KOMaHbI, OICHMBATh KauyeCTBO CBOEr0 BKJIAZa B OOLIMM MPOIYKT IO
KPUTEPHIM, CHOPMYIIMPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUS.

IHNPEIMETHBIE PE3YJIbTATBI



K xonmy oOyuenus B 10 kiacce oOyyaromuiicsi MONYYUT CIEAYIOUINE HpPEIMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM pabodell mporpamMMmbl ydeOHOTO Kypca «Ajiredpa M Havaia
MaTEMaTUYECKOI0 aHAJIN3ay:

Yuciia 1 BHIYUCIICHUS:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: PALUOHAIBHOE YHCIIO, OECKOHEYHAS NEPUOITIECKast
IpoOb, MPOIEHTHI, MPPAMUOHAIBHOE YHCIIO, MHOXECTBA PAMOHAIBHBIX M JACHCTBHTEIHHBIX
qucell, MOJlyJIb JEHCTBUTENBHOTO YHCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI IS peIIeHUs MPUKIAIHBIX 33]a9 U3 Pa3IMYHBIX OTpaciieit
3HaHUM U PEAIbHOM )KU3HH;

MPUMEHATh NPUOIMKEHHBIE BBIYKUCICHUS, IpPAaBUJIA OKPYIVIEHUS, HPUKUAKY U OLICHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEpPUPOBATh TOHATHUEM: CTENEHb C LENbIM I[0Ka3aTejaeM, HCIOIb30BaTh
MOAXOAUIYI0 (OopMy 3amucH JEUCTBUTEIBHBIX YHCEN AJIS PELIEHUs MpPaKTHUYeCKUX 3anad U
MIPE/ICTaBICHUS] TaHHBIX;

CBOOOHO ONEpUPOBATh NOHATHEM: apUPMETUUECKUN KOPEHb HATYpallbHOM CTETEHU;

CBOOOJHO ONEpPUPOBATH NOHIATUEM: CTEMEHb C PAllMOHAIBHBIM TIOKa3aTelleM;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: Jorapudm yucia, OECITHYHbIE M HaTypajbHbIE
Jorapu(Mmsl;

CBOOOJHO OMNEpUPOBATh MOHATHUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OTIepUPOBAThH MOHATUSAMU: APKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJTHO ~ ONEpHpOBaTh  MOHATHUSAMM:  TOXKAECTBO, YypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U yPaBHEHUSA-CIICACTBUS, PABHOCUIIbHBIC HEPABEHCTBA;

NPUMEHATh PA3JIMYHbIE METOAbI PEIICHUS PAlUOHAIBHBIX U JIPOOHO-pallOHAIBHBIX
YPaBHEHHH, IPUMEHATh METOJ, NHTEPBAJIOB JIJIsl PELICHNS HEPAaBEHCTB;

cBOOOJIHO ONEpUpOBaTh NOHATHSAMU: MHOTOYIEH OT OJHOW NEPEMEHHOW, MHOIOWIEH C
HeJbIMM KO3 dULMeHTaMy, KOPHM MHOIOYJICHA, INPUMEHATh JIEJI€HHE MHOIOWIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMmy besy u Teopemy Buera nis pemenus 3anad;

CBOOOJITHO ~ONEpUpOBaThb MOHATHSMM: CHCTEMa JIMHEHHBIX YypaBHEHMH, MaTpula,
ONpesieNuTeNIb MaTpulbl 2 X 2 M ero I'eOMETPUUYECKHM CMBICH, MCIIOJIb30BaTh CBOWCTBA
omnpenenuTens 2 X 2 Juid BBIYUCICHUS €r0 3HAYCHUs, IPUMEHSITh ONPEISIUTEIN I PELIEHUs
CUCTEMbI JIMHEMHBIX YPAaBHEHMH, MOJIEIMPOBATH PEANBHBIE CUTYallUM C IIOMOILBIO CHCTEMBI
JUHENHBIX ypaBHEHWH, UCCIENOBATh IIOCTPOCHHBIE MOJEIM C IOMOLIBI0 MAaTpULl MU
ONpENEIUTENEH, UHTEPIIPETUPOBATH MIOJIy4YEHHBIN PE3YIIbTaT;

UCIOJb30BaTh CBOWCTBA JAEHCTBUM € KOPHAMH Ui IpeoOpa3oBaHUs BBIPaKEHHIA;

BBITOJIHATE [IPE0Opa30BaHUs YMCIOBBIX BBIPRXKEHUH, COEpKaIlUX CTEIEHU C
palMOHAaIbHBIM [IOKA3aTENEM;

UCIOJb30BaTh  CBOMCTBa  JlorapudmMoB i mpeoOpa3zoBaHMs — JIOTapU(PMUUYECKUX
BBIPAKEHUMH;

CBOOOJTHO ~ OMepUpoBaTh  TMOHATHSAMM:  UpPpallMOHAIbHBIE,  IOKa3aTelbHbIE U
norapu(MUUECKUe ypaBHEHUS, HAXOAUTh UX PEIICHHs C TMOMOIIbI0 PABHOCHIBHBIX IEPEX0JI0B
WJIM OCYUIECTBIISASI IPOBEPKY KOPHEH;

INPUMEHATH  OCHOBHbIE  TPUTOHOMETpUYecKHue  (GopMysibl A HpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO OMNEpPHPOBATH TOHATHEM: TPUTOHOMETPHYECKOE YypaBHEHHE, TNPUMEHSATH
HE00X0AUMBbIE (POPMYIIBI [T PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH;

MOJICIUPOBATh pEAJbHBIE CHUTyallMM Ha S3bIKe aureOpbl, COCTABISATH BBIPAKEHUS,
ypaBHEHHS, HEpPaBEHCTBA MO YCIOBUIO 33/a4M, HCCIEI0BaTh MOCTPOCHHbIE MOJEIU C
WCIIOJIb30BAHUEM arlapara ajureOpsbl.

DyHKIUHN U rpaduKu:

cBOOOJTHO OTEpUpPOBATh MOHATHAMHU: (PYHKIHMSA, CrOcOoObl 3amaHusi (DYHKIHH, B3aHMMHO
oOpatHble (QYHKIMH, KOMIO3UIUS (QYHKIHHA, Tpaguk (yHKIHH, BBIIOJIHATH SIIEMEHTAPHBIE
npeoOpa3oBaHus rpaguKoB QyHKINH;

cBOOOJTHO OTEpPUPOBATh MOHITUAMHU: OOJACTH OIpPENEIICHUS M MHOXKECTBO 3HAYCHHN
byHKIMH, HYM QYHKIUA, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA,;

cBOOOJTHO OTIEPHPOBATH TOHATHIMU: YETHBIE W HEYETHBIC (DYHKIHH, MEPUOIUICCKUE
(GYHKIUH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMM, MAaKCUMYMBbl M MUHHUMYMBI (yHKIHH,
HanOoJIbIIIee U HAUMEHbIIIee 3HaUeHHE (DYHKIIMU Ha IPOMEXKYTKE;

cBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: CTETeHHAs (DYHKIHS C HATypalbHBIM M IEJIBIM
nokaszateneM, rpaduk crerneHHON (DYHKIMM ¢ HaTypalbHBIM H IIETBIM TIOKa3zaTeseM, rpaduk
KOPHS N-0 CTETIeH! KaK (GyHKIIUU 0OpaTHON CTETICHH C HAaTypallbHBIM MTOKa3aTelIeM;

OTIEPHPOBATh TOHATHSAMH: JIMHEWHAs, KBaJpaTWIHas W ApOOHO-ITHHEHHas (YHKIIHH,
BBITIOJTHATH DJIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX TPaUKOB;

cBOOOJTHO OTIEPUPOBATH TOHATHSAMHE: TOKa3aTelbHas M Jiorapupmudeckas (QyHKIUH, WX
CBOWCTBA ¥ TpadMKH, HCIIOJIH30BaTh UX TPAPUKH JITsI pEIICHUS YPaBHEHHIA;

CcBOOOJIHO ONEpUPOBaTh MOHATHSAMM: TPUTOHOMETPHUYECKAas OKPYKHOCTb, ONpEAETICHUE
TPUTOHOMETPUUECKUX (PYHKLUH YUCIOBOIO apryMeHTa;

UCIOJb30BaTh Irpaduku (GYHKIUH U1 MCCIEJOBAaHUS INPOLECCOB U 3aBUCUMOCTEH IpH
pelIeHNH 3a/1a4 M3 JPYTruX y4eOHbIX MPEIMETOB M PealbHOM JKU3HU, BBIpaXaTh (popmyraamu
3aBHCUMOCTHU MEX1Y BETUUMHAMU;

Hayana MaTeMaTH4ecKOro aHaIn3a:

cBOOOJIHO ONEpPUPOBATH HOHATHAMU: apudMeTHuecKas U TeoMeTpHuYecKas Mporpeccus,
0eCKOHEUHO yOBbIBarOLIasi FreOMeTpUYecKas Iporpeccusi, JMHEHHbIH U SKCIIOHEHIIMAIBHBIN pOCT,
(bopMyIna CI0XKHbBIX IPOLIEHTOB, UMETh IIPEICTABICHUE O KOHCTAHTE;

UCIOJb30BaTh IPOrPECCUU Ul PELICHMs] pPEeaJIbHbIX 33Jad MPUKIAJHOIO XapakTepa;

cBOOOJIHO ONEpUPOBATh MOHATUAMHU: MIOCIEI0BATEIBHOCTb, CIIOCOOBI 3aJaHUs
IIOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE M OI'PAaHMUYEHHBIE ITOCIIE0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTHUECKOI0 aHAJIN3a KaK aHaIn3a 0ECKOHEYHO MaJbIX;

CBOOOJIHO ONEPHPOBATH MOHATHAMMU: HENpepbIBHbIE (PYHKIMM, TOUYKH pas3pbiBa Ipaduka
(GyHKIMH, aCUMITOTHI Tpaduka QyHKINU;

cBOOOJIHO ONepUpPOBaTh MOHATHEM: (YHKIHUS, HENpEepbIBHAs HAa OTPE3Ke, NPUMEHATh
CBOICTBA HENIPEPBIBHBIX (DYHKIUII ISl pelieH s 3a1a4;

CBOOOJITHO OmepupoBaTh IMOHATHUAMHU: TNiepBas U BTOpas MPOM3BOJHBIE (DYHKIMH,
KacaTenbHast K rpaduky QyHKIMH;

BBIUUCIIATH IPOU3BOJIHBIE CYMMBI, IIPOU3BEIEHHS], YACTHOTO U KOMIIO3ULIUH JABYX
GyHKIUH, 3HAaTh TPOU3BO/IHBIE YIIEMEHTAPHBIX QYHKLUH;

UCIOJIb30BAaTh T€OMETPUUYECKUN U (PU3MUECKUI CMBICI MPOU3BOAHOM JUIs pelIeHus 3a/1ay.

MHosKecTBa M JIOTHKA:

cBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOKECTBO, OTIEPALIUU HAJl MHOYKECTBAMU;



HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisd ONMCaHUs pealbHbIX MPOLECCOB
U SIBJIEHUH, [IPU PELIEHUH 3a/1a4 U3 IPYTUX yUEOHBIX [IPEIMETOB;

cBOOOJTHO ONEpUPOBaTH MOHATUSMH: OIPENEICHUE, TEeOpeMa, ypaBHEHHUE-CIIEICTBUE,
CBOMCTBO MAaTeMaTHM4YeCcKOro OOBEKTa, [OKa3aTelbCTBO, PABHOCWIBHBIE YpPaBHEHHS H
HEPaBEHCTBA.

K koHny oOyuenus B 11 kiacce oOydaromuiics MOJIYYUT CIEAYIOLIUE NPEAMETHbBIE
pe3ybTaThl IO OTAENBHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca «AnreOpa ¥ Haudana
MaTeMaTHYECKOI0 aHAJIN3ay:

Yucia 1 BHIYUCICHUS:

cBOOOJTHO OIEPHUPOBATH TMOHATUSAMHU: HATYpaJbHOE | IEJI0O€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LEJIBIX YHCENl, UCIIOJIb30BaTh NMpU3HaKU Aenumoctu unensix yucen, HOJ n HOK
HaTypaJIbHbIX YHMCEN 7Sl peLIeHUs 3aa4d, IPUMEHATh alnroput™ EBkinaa;

CBOOOJHO OINEpPUPOBATh MOHATHEM OCTAaTKa [0 MOJYJIO, 3allUChIBATh HATypaJlbHbIE YHCIIA
B Pa3JIMYHbIX NO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJHO OMNEPUPOBATh MOHATHIMH: KOMIUIEKCHOE YHCIO M MHOYECTBO KOMIUIEKCHBIX
qucell, MPEeACTaBIATh KOMIUIEKCHBIE YUCIIa B alredpandeckoil M TpUrOHOMETpuyeckoil (opme,
BBITIOJIHATH apu(PMeTHYECKUE ONepaliy ¢ HUIMU U U300pakaTh Ha KOOPIUHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMNEepUpOBaTh  MOHATUSMU:  HppalMOHANIbHBIE,  IOKa3aTeJIbHblE U
Jorapu(pMUUecKie HepaBeHCTBA, HAXOIUTh UX PEIICHHS] C TIOMOIIIbIO0 PABHOCHIIBHBIX TIEPEX0/I0B;

OCYILIECTBIISITH OTOOp KOPHEH MpU pelIeHHH TPUTOHOMETPUYECKOTO YPaBHEHHUS,

CBOOOJIHO OIEPUPOBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSThH
Heo0XxoauMble (GOPMYIIbl I PELLICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBATH MOHATUAMU: CUCTEMA U COBOKYIIHOCTb YPABHEHUN M HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELIICHUS CUCTEMBI U COBOKYITHOCTEH
pallMOHANIBHBIX, MPPALUOHANBHBIX, IOKa3aTeIbHbIX M JIOTapU(MUYECKUX YpPABHEHUH U
HEPABCHCTB;

pelaTh paluOHalbHble, HppaALMOHAIbHBIE, IOKa3aTelabHblE, JiorapudmMuueckue u
TPUTOHOMETPUUYECKHUE YPABHEHHS U HEPABEHCTBA, COACPIKAIINE MOLYIU U ITApaMETPHI;

IPUMEHATH I'papruecKue METOAbI AJIs PELICHNUs YpaBHEHUI 1 HEPaBEHCTB, a TaKXkKe 3a/ad
C IIapaMeTpaMHy;

MOJICIUPOBATh pEaJbHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABIATh BBIPAXKEHMUS,
YPaBHEHUS, HEPABEHCTBA M HUX CHCTEMBI II0 YCIOBUIO 3aJaud, HCCIENOBAaTh IOCTPOCHHBIE
MO/IEJIH C UCIIOJIb30BAHUEM aIlllapaTa ajareOpbl, UHTEPIIPETUPOBATH MOJTyYEHHBIH pe3yibTar.

DOYyHKUUM U IPapUKu:

CTPOUTH TpapUKH KOMIO3MLUU (YHKIHMH C HOMOIIBIO JIEMEHTAPHOIO HCCIEIOBaHUS U
CBOMCTB KOMIIO3UIIUU BYX (PYHKIIHIA;

CTPOUTh TI€OMETpUYECKHEe oOOpa3bl YpaBHEHUH M HEpPaBEHCTB HA  KOOPJMHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIHI;

IPUMEHATH PYHKIMH JUI MOJICIIMPOBAHUS U UCCIIEIOBAHUS PEATIbHBIX MTPOIECCOB.

Havaja maTeMaTH4eCKOIo aHAJIM3a:

UCIOJb30BaTh IPOU3BOAHYIO [UId MCCIEIOBaHMA (QYHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI;

HaXO0/UTh HauOOJIbllIee U HAUMEHbIIee 3HaUYCHUS (PYHKIIMHM HEMPEPBIBHOM Ha OTpE3Ke;



WCIO0JIb30BaTh TPOU3BOJAHYIO JIJISi HAXOXKJCHUS HAWTYYIEro PEIICHUS B MPUKIAIHBIX, B
TOM YHCJE COIUATBHO-DKOHOMUYECKHX, 3aaadax, JJIs OMPEACICHUS CKOPOCTH U YCKOPCHHS
mporecca, 3aJaHHoT0 (GopMyIoit wim rpadukoM;

CBOOOJHO OTIEPUPOBATH MOHATUSMU: IIEPBOOOPA3HAS, ONIPEACIEHHBIA HHTETPaANI, HAXOIUTh
MepBOOOpA3HBIE JJIEMEHTAPHBIX (YHKIUH W BBUUCIATH HHTErpal 1o ¢opmyrne HproToHa-
Jletbuumna;

HAaXOJUTh TUIOMIAH TIOCKUX (QUTYP U 0OBEMBI TN C TIOMOIIBIO HHTETPaJIa;

MMETh TIPEJICTABICHHE O MaTEeMaTHYeCKOM MOJICTHMPOBAHUU HA TPHMEPE COCTaBICHUS
mudhepeHInaTbHBIX YPaBHEHU;

peuaTth MpUKIAIHBIC 33/1a49K, B TOM YHCIIE COIUAIEHO-DKOHOMUYECKOTO U (PH3MYECKOTo
XapakTepa, CpeJCTBaMH MaTeMaTHISCKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/m MPOrpaMMblI Bcero Konrponenere | Ipaxriuseciite oOpa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
MHO3K€ECTBO AEHCTBUTEIBHBIX YHACEIL.

1 MHorouwieHbl. ParmoHaibHbIe YypaBHEHUS U o4 1 https://resh.edu.ru/
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX https://www.yaklass.ru/
yYpaBHEHUU

) ®dyuknuu u rpaduku. CreneHHas GYHKIHS C 12 1 https://resh.edu.ru/
LEJIBIM [IOKa3aTesieM https://www.yaklass.ru/

3 ApudMeTHUECKUIT KOPEHB N-0i CTEICHH. 15 1 https://resh.edu.ru/
HpparnuoHansHbie ypaBHEHUS https://www.yaklass.ru/

4 ITokazatensHast GpyHkuus. [TokaszaTenbHbIe 10 1 https://resh.edu.ru/
ypaBHCHHS https://www.yaklass.ru/

5 Jlorapudmuueckast GyHKIIHSL. 18 1 https://resh.edu.ru/
JlorapudmudecKie ypaBHEHUS https://www.yaklass.ru/

6 TpuroHoMeTpudyecKre BeIPaKEHUS U 29 1 https://resh.edu.ru/
ypaBHEHHSI https://www.yaklass.ru/

7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10 1 https://resh.edu.ru/

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

8 HenpepsiBubie pyakiuu. [IponsBoaHas 20 1 https://www.vaklass.ru/

9 [ToBTOpEeHUe, 0000IICHNE, CHCTEMATU3AIUS 5 5 https://resh.edu.ru/
3HaHUH https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



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

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabublie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
1 HccnenoBanue QyHKIMN C TOMOIIBIO 29 1 https://resh.edu.ru/
MIPOM3BOIHOM https://www.yaklass.ru/
https://resh.edu.ru/
2 I1 0 12 1
CPEOODPASHAL H HHTErpall https://www.yaklass.ru/
3 I'padmku TpUrOHOMETPHUYCSCKUX DYHKIIHH. 14 1 https://resh.edu.ru/
TpuronoMeTpuveckre HepaBeHCTBA https://www.yaklass.ru/
4 HppanuonaisHbie, IIOKa3aTeIbHbIE U 24 1 https://resh.edu.ru/
norapu(MUIECKHE HEPABCHCTBA https://www.yaklass.ru/
5 KomrutekcHbie ynciia 10 1 ttps://resh.edu. u/
https://www.yaklass.ru/
https://resh.edu.ru/
6 H 10 1
STYPHIBHLIS H HSHIble THcna https://www.yaklass.ru/
, Cuctembl paHI/IOHaJ'IBHBIX,(b MppaIoOHATbHBIX . . https://resh.edu.ru/
MOKa3aTeIbHBIX U JIOTapu(PMUISCKUX
. P https://www.yaklass.ru/
ypaBHCHUI
8 3agauu ¢ mapameTpamMu 16 1 https://resh.edu.ru/
a pameTp https://www.yaklass.ru/
9 [ToBTOpEeHUe, 0000IICHNE, CHCTEMATU3AIUS 16 5 https://resh.edu.ru/
3HAHHUH https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10 0
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