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MHOSACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpOrpaMMe CpeaHero oOlIiero oodpa3oBaHWUS,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEeYMBAEeT MHCTPYMEHTAIbHYIO 0a3y s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYroil CTOPOHBI, PopMHUpyeET
JIOTUYECKOE U a0CTPaKTHOE MBIIIJIEHHE O0yYaloluxcsi Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
qucuuIiuiiH. B paMkax maHHoro ydeOHOro Kypca oOydaromuecsi OBJIaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HayKu, KOTopass (QopMyiaupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOM (opme.

VYueOHbI Kypc anreOpbl M Hayajdl MaTeMAaTHYECKOTO aHaJM3a 3aKJaJlbIBacT
OCHOBY [l YCHENIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJIB30BaTh WX IS JaJbHEHIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHalin3a pa3BUBACT
yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBATh
YTBEPKACHUS C TMOMOILIBI0 MHAYKIHU U PaCcCyX IaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usyuenusi yueOHOro kypca «Airebpa ¥ Havaja MaTeMaTHYECKOIro
aHanu3za» oOydYaroniyecs: MOJy4yaloT HOBBIA OMNBIT PEIICHHs MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYallHi,
UHTEpOpETAlMd  TOJYUYEHHBIX  pEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBLAAIOIMMHUCS MaTEMAaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 ydeOHbI MmaTepualn, CHOCOOCTBYIOIIHIMA
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduky ydeOHOi
JESTENbHOCTH, TPEOYyIOMe MNPOJODKUTEIIBHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTU Y OTBETCTBEHHOCTH 3a MOJTYy4YE€HHBIN pe3ybTarT.

B ocHOBe MeToaMKu 00ydeHus anredpe 1 HadajaaM MaTeMaTHYeCKOro aHaIn3a
JIEKUT ACATEIbHOCTHBIN MPUHIUIT O0yUEHHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hayajga MaTeMaTHIECKOTO aHATIH3ay
BBIJICJICHBl  CIIEIYIOLIUE COAEpKaTelbHO-METOANYEeCKUe JuHuu: «Yucina u
BBIYHCIICHUS», «DYHKIIMN U Tpadukn», «YpaBHEHHs W HepaBeHCTBa», «Hauama
MareMaTH4ecKoro aHaiausa», «MHoxkecTBa U Joruka». Bce OCHOBHBIE
COJIEPKAaTENIbHO-METOUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUH JBYX JIET



0o0y4eHHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
JpyTa ¥ MOCTENICHHO HACHIIIAsICh HOBBIMA TEMaMHt U pa3zenaMu. JlaHHbIA yaeOHbII
KypC SBJISETCS WHTETPATUBHBIM, ITOCKOJIBKY OOBEAMHSIET B cebe conepkaHHe
HECKOJIBKMX MAaTeMaTHYECKUX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETpHS,
MaTeMaTHYCCKUN aHAIIN3, TEOPHUS MHOKECTB, MaTeMaTH4IeCKas JIOTHKa u apyrue. [1o
Mepe TOro Kak 00ydJarolmuecs OBIaJAeBarOT BCE Oojiee MIMPOKUM MAaTeMaTHIECKIM
amnmapaTroM, y HUX ITOCJIEIOBAaTEIbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MaTEeMaTUYECKYI0 MOJIENb pPEalbHON CHUTyallud, NPUMEHSATh 3HAHWUS,
MOJIYYCHHBIC TIPU HM3YYCHHH Y4YeOHOTO Kypca, JUIsl PElIeHUS CaMOCTOSTEIHHO
c(hOopMyIUPOBAaHHONW MaTEMaTUYECKON 3aJlaud, a 3aTeM HHTEPIPETHPOBATH CBOU
OTBET.

ConepxarenbHO-MeTOIMYEeCKasT TUHUS «YUHMcla W BBIYUCICHUS) 3aBepIIacT
(bopMHUpOBaHUE HABBHIKOB HMCIIOJIb30BaHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpemHero o0iero
oOpa3oBaHus 0co0Oe¢ BHUMaHWE  yaeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAJIHBIX BBIYUCIICHHMA, BKIIFOYAIOIIMX B CEOSI MCITOJIB30BAHUE Pa3IMYHBIX
dopM 3amucu YHCIIa, YMEHHUE JCNaTh NPUKHIKY, BBITOJHATh NPHOIMKEHHBIC
BBIUMCJICHUS, OLICHUBATh YHUCJIOBBIC BBIPAXXCHUS, pad0TaTh ¢ MaTEMaTUYCCKUMHM
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYPaJIbHBIX, IEIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoOM H3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My cCIenu(pUIeCKUe 3aJayd M OIEepaluu: JeJeHUe Haleo,
OTIEPUpPOBAaHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWCTBA
paIMOHANBHBIX W MPPAIMOHAIBHBIX YHCEN, apu(METUICCKHIE ONEpAIiU, a TAKKe
W3BJICUCHUE KOPHS HATypaIbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU WX NMPUMEHEHUS IS PEUICHHUS Pa3IUYHbIX 3ajad
GopMuUpyeTcsl TpeACTaBIeHUE O SIMHCTBE MAaTEMAaTUKH KaK HAyKd U €€ POy B
MOCTPOCHUU MOJIENIE PEalIbHOTO MHpA, IIUPOKO HCIOJB3YIOTCS 0000IIeHHE |
KOHKpETHU3AIIHSI.

Jluaus «YpaBHEHHMSI M HEPABEHCTBA» peaIM3yeTcsl Ha MPOTSIKEHUU BCETO
oOy4eHHs Ha YPOBHE CpeaHero oO0mero oOpa3oBaHHUA, IMOCKOIBKY B KaKIOM
paznene IlporpaMMbl TIpPEeIyCMOTPEHO pelIeHHE COOTBETCTBYIOMIMX 3ajad. B
pe3ynbrate OOydYarImuecs OBIAJICBAIOT PA3UYHBIMA METOJAMU  PEIICHUS
paIMOHANIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUN, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3ajad,
comepkamux mapaMeTphl. llomydeHHbIE YMEHHS MIMPOKO HCIOIB3YIOTCS TPH
UCCIe0BaHNH (DYHKIIMA C TIOMOIIBI0 TTPOW3BOJAHON, TP PEIICHUH TPHUKIATHBIX
3a/1a4y ¥ 33724 Ha HAXOXKJEHUE HAMOOJBIINX W HAUMEHBITUX 3HAYCHUH (PYHKIUU.



JlanHasi conep:kaTesibHas JIMHUS BKIIIOYaeT B ce0s Takke (POPMUPOBAHUE YMEHUI
BBINOJHATh  pacu€Tel 10  (QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKKe BBIPAXKECHUH,
collepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3yyeHUIO anredpanyeckoro
MaTtepHaia IpOUCXOUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIJIEHUsT 00yvarommxcs, GOpMHUPYIOTCS HABBIKK JEIYKTUBHBIX PACCYXKIACHU,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEPAaBEHCTB. AnreOpa npeanaraet 3Qp¢GeKTuBHbIE
MHCTPYMEHTBI [IJIsl pEUIeHUs MPAKTHUYECKHMX M €CTeCTBEHHO-HAay4HbIX 3ajad,
HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKUMM ©U  TpadUKU» TECHO
NeperieTaeTcsl ¢ JPYrUMU JIMHUSAMH Y4YEOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33J]a€T MOCJIEI0BATENbHOCTD U3YUeHHsI MaTepuaia. M3ydyeHue creneHHoi,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMHA sl peHIeHHs 3aJad U3 JIPYTrux y4eOHbIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIHM30M,
TaK U C pEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensercs (GOpMUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyIaMu 3aBUCHUMOCTH MEXKIY
pa3MYHBIMU BEJIMYMHAMH, WCCIEN0BaTh IONY4YEHHbIE (DYHKLHH, CTPOUTH HX
rpaguku. MaTepuan 3Tol coepKaTeIbHOM JIMHUY HalleJIeH Ha pa3BUTUE YMEHUH U
HaBBIKOB, IT03BOJISIOIIUX BBIPAKATh 3aBUCUMOCTH MEK1y BEIMYMHAMU B Pa3JINYHOU
dopme: aHanuTHYECKOM, Tpadudeckoi u cioBecHO!. Ero uszyuenue crnocodcTByeT
Pa3BUTHUIO AJITOPUTMUYECKOI'O MBIIIJICHUS,, CIIOCOOHOCTH K O0OOOIIEHUI0 U
KOHKPETHU3ALNH, UCIIOIb30BAHUIO AHAJIOTHIA.

CopnepxarenpHass nuHus «Hawanma mareMaTnyeckoro aHain3a» MO3BOJIAET
CYIIECTBEHHO PacCUIMPUTh KPyT KaK MaTeMaTHYECKHMX, TaK W MPUKIATHBIX 3a]ad,
JOCTYNHBIX OOyYarolIUMCs, TaK KaK Yy HHUX HOSBISETCS BO3MOXKHOCTb CTPOHUTbH
rpaduKu  CIOKHBIX (YHKIHMK, ONPEAeNATh WX HAWOOJBIINE W HaUMEHBIIUE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH H
YCKOpEeHMsI IpoueccoB. JlaHHasg cojepkarenpHas JIMHHAA OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEel peajJbHbIX CHUTyaluH,
MIO3BOJISIET HAXOAUTh HAWITYYIIEE PELICHUE B IPUKIIAIHBIX, B TOM YHCJIE COL[UAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIo aHaJIn3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTHYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (OPMHUPOBAHUIO YMEHHH pacCIO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U HCKyccTBE. O0ydaromuecs y3HatoT O BBLAAIOIIUXCS
pe3ynbTaTtax, MOJYYEHHBIX B XOJE pPa3BUTHS MAaTEeMaTHUKW KaK HaykKH, U 00 HX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JTUHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ce0si SJIEMEHTBhl TEOPUM MHOMXECTB M MAaTeMaTH4YeCKOM JIOTHKU. TeopeTHKo-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYpC MIKOJbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEpCAJIbHBIM S3bIK, OOBEIMHAIOIIMA BCE pa3aeibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOXKEHUs B eauHoe Ienoe. [losTromy BakHO JaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBINH SI3bIK
COBPEMEHHONW MaTEMaTHKU W MCIOJIb30BaTh €ro JUIsl BBIPAYKEHUSI CBOMX MBICIICH.
JpyruM BaKHBIM TIPU3HAKOM MAaTeMaTUKH KaK HayKH CclelyeT IMpU3HaTh
CBOMCTBEHHYIO €U CTPOrOoCTb OOOCHOBAaHUM U CJIEJOBAHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKU CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00y4Jaromuxcs, Mo3BOJSIET UM CTPOUTh CBOU PACCYKJICHHS] Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKK KPUTHIECKOTO MBIIILICHHS.

B yuebnoM kypce «Anrebpa u Hadajla MaTEMaTHYECKOTO aHaJIA3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJCIIEH peaTbHBIX
CUTyallui, WCCIEIOBaHUS JTUX MOJICJIEM C TIOMOINBIO armapara ainreopsl U
MaTEMaTUYECKOT0 aHaln3a, WHTEPIpETAllUd MONMYYEeHHBIX pe3ysbTaToB. Takue
3aJlaHUs BIUIETEHBI B KaXKIbI U3 Pa3AesioB IPOTrpaMMbl, MOCKOIBKY BECh MaTepual
y4eOHOr0o Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3aaad. [lpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajlad  0Oydyalolluecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh TO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOLIeCcCe U3YUYEHUs BCEX TEM yueOHOro Kypca «Anredpa u Hayasia
MaTEMaTUYECKOTO aHAIHU3a.

Ha wusydenne yueGHOro Kkypca «AnreOpa uW Havala MaTeMaTHYECKOIrO
aHanuza» otBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Hejeno), B 11
Kiacce — 136 yacoB (4 yaca B HEZIETIO).



COAEPKAHUE OBYYEHUSA
10 KUIACC

Yucsia ¥ BbIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHeHue apobGelt U MPOLEHTOB I
peLIEHUs NTPUKIIAIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUN U PEAIbHOM KU3HMU.

JeuctBuTenbHble uncna. PauuoHanbpHbIE W HUPPALMOHANBHBIE YHUCIIA.
Apudmerndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIE BHIYMCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3yJbTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsend (GopMbl 3aMUCH ACHCTBUTEIbHBIX YUCEN JIJISl PEIISHUS TPAKTUUECKUX
3a7a4 U MPEJCTABICHUS TaHHBIX.

Apudmerndyeckuii KOpeHb HATyPAIBLHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM TMOKa3aTeJIeM M €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CoiicTBa norapudma. JlecaTuuHple W HaATypajbHbBIC
Jorapumsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apIyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE ypaBHEHHsI U ypaBHEHUsA-CIEACTBUS. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIMOHATBHBIX YPaBHEHUHN U
HEPABECHCTB. MHOroO4WwIeHbl OT OJHOW MEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTKoM. Teopema besy. MHorowieHsl ¢ ebiMu Ko puimeHTamu.
Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAXKEHUHN, COIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpPaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHEHUM.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOAbl PELICHUS MOKa3aTelIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKECHHMA, COACPIKATUX JTOTAPU(PMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
norapuMUYECKUX yPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. ONpeaenuTens MaTpULbl 2X2, €ro TEOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHECHHUE OINPEHCIUTENS Ul PELICHUS] CUCTEMBI
JIMHENHBIX ypaBHEHUU. PellleHue NpUKIAaIHBIX 3a1a4 C IIOMOIUBI CUCTEMBI
JIMHENHBIX ypaBHEHUU. MccnenqoBanue noCTpOSHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YpaBHEHUN U HEpaBeHCTB. lIpuMeHeHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 ¥ 3a/1a4 U3 pa3InyHbIX 001acTeil HAyKu U peanbHOM KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIMsA, crnocoObl 3agaHus (QyHkuu. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yukiuit. I'papuk  dyHkuun. nemMeHTapHble MNpeoOpa3oBaHUs
rpadukoB GyHKIHMA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHuM ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTossHCTBA. YETHbIe 1 Heu€THbIe QpyHKIMU. [lepuoanueckue
¢ynakiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHHUMYMBbI
¢ynkiuu. Haubomnpiee 1 HauMeHbllIee 3HaUCHHsT GYHKIIUU HA TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJIeMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX TPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJbHBIM U IEJbIM MoKa3ateneM. EE coiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-0if CTENEHU KaK PYHKIIMU OOpaTHON CTENEHU
C HATypAJIbHBIM ITOKAa3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBONCTBA U TpaduKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS ypaBHEHUH.

TpuronoMmerpudyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YUCIIOBOTO apTyMEHTa.

QOYHKIHOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IIpollecCcaX U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKOM UHAYKIHUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE TI0CJIEI0BATEIBHOCTH.
Hctopusi BO3HMKHOBEHHUS MAaTEeMaTHYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MAJIBIX.

Apudmernueckas U reoMmeTpuyeckas mporpeccuu. beckoneuHo yobiBaromias
reometrpuueckasi nporpeccusi. Cymma 0ecKOHEYHO YOBbIBaIOIIEH T€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIN U 3KCIOHEHINAIBHBIA pOCT. Yucio e. @opmyna ClI0KHBIX
IpOLEHTOB. lcnonb30BaHWE TPOTPECCHM  JUIA  PELICHUS peanbHbIX 3a1ad
IIPUKJIATHOTO XapakTepa.



HenpepoiBuble (yHKIMM U ux cBoiicTBa. Touyku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB JUI1 PELICHHUs HEpaBeHCTB. lIpuMeHeHHMe CBONCTB HENpPEpPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHkMH. OnpeneneHne, reOMeTPUIECKUN U
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKUUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHoxecTBa H JIOTHKA

MHoxecTBO, oOllepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOIO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBJICHUW, IPU PELICHUU 3a4ad U3 APYTUX
y4eOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BLIYUCTICHUS

Harypanbnbie u uenble yucina. [I[puMeHeHre TPU3HAKOB JAEIUMOCTH LIEJIBIX
yuces, HauOospmmii oOuui nenurens (nanee — HOJ[) m HamMenslnee ooOiiee
kpatHoe (nanee — HOK), ocratkoB o moayimto, anroputMa EBkinia s perenus
3a7a4 B LIEJIBIX YUCTIAX.

Kommnekcubie uucna. Anredpanueckass W TpUTOHOMETpHUYecKas (OpMBI
3aMCH KOMIUIEKCHOTO 4Hciia. ApupMETHYECKHE Omeparuud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-0il cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJIsl pelIeHUs] PU3NYECKUX U T€OMETPUUECKHX 3a]1ay.

YpaBHeHUs] 1 HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcHOBHBIE METOABI PEIICHUS TOKA3aTeNbHBIX U  JIOTapu(PMHUYECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS] CHUCTEM M COBOKYIMHOCTEH pallMOHAIIBHBIX,
HUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHECHHIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHM.



[IpmMeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKUX
3a/1a4 W 3a/1a4y U3 pa3InyHbIX 00J1acTel HAYKU U peajbHOM )KM3HU, HHTEPIpETalns
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKUNM U TPaPUKHu

I'padpux xommosunmu ¢yHkumii. ['eomerpuueckue o0pa3pl ypaBHEHHU U
HEPaBEHCTB HA KOOPJIAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB (yHKIMI AJid HCCIEIOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPHU PELIEHUH 3aJad M3 JAPYTHX Y4eOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxknenre HaubobIIero 1 HAMMEHBIIET 0 3HaYeHU N HeTPEePBhIBHON
(GyHKIIMU Ha OTpE3Ke.

[IpumeHeHne NPOU3BOJHON JUIsl HAXOXKJEHUS HAWIYYIIero peneHus B
OPUKIAOHBIX 3ajadax, sl ONpPENENIeHHs CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (HOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. I[lepBooOpa3HbIe
ayieMeHTapHbIX (QyHKIuUH. [IpaBuia HaxoXkeHHs IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpruecknii CMbICI HHTErpaia. BeranciieHne onpeaenéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

[IpuMeHeHne uHTErpajna s HAaXOXKICHMS IUIOWAAeH IMIocKuX ¢Guryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICIMPOBAHME pEAIbHbIX IPOLECCOB € MOMOUIbI0  Ju(depeHIHaTIbHbIX
YpaBHEHUM.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A)»»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTOoCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMATHUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEIYP
IrpaXJIaHCKOTO  oOmiectBa  (BBIOOPHI, OMpPOCHI U JIpyroe), yMeHue
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb POCCUICKON T'PaKIaHCKONW HIACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIKEHUN B JPYyrMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUN HAYKHU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHUH, BOCIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCEKTaM Pa3INYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, peryisipHas (GuU3nMYecKass aKTHBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOI0 BOCTIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOMs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud U pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIaHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEW JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUeCKON HalpaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KyJbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIMATILHOMN
Cpenbl, OCO3HaHUE II100aIbHOIO XapaKkTepa IKOJIOTHYECKUX MPOOIeM, OpUEHTAILIUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB U OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOU NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(hepbl 4eIOBEUECKOM NESITEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO JACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHUS

ba3oBble jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE IMPU3HAKA MATEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUIEHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KIaccU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHHMATh,  (HOPMYIUPOBaTH W  NPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIEC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAONIONCHUSIX U YTBEPXKACHHSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI IO aHAJIOTUH;

IPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPELIEHHUs, BHIOUPATh Hanboiee NOAXOASIIUN C YUETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKie AeiCTBUSA:

WCIIOJIb30BaTh BOMPOCHI KaK HUCCIEJOBATENbCKUNM HHCTPYMEHT TIO3HAHUSA,
dbopmyupoBaTh  BOMNPOCH,,  (UKCUPYIOLUIME  MPOTUBOpEYHe,  MOpodiemy,



yCTaHaBIIUBaTh HMCKOMOE U JaHHOE, (OpMHUPOBATh THUIIOTE3Y, apryMEHTUPOBATh
CBOIO MMO3UINIO0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIUITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, SIBJIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMHU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pPe3yJibTaTam
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000O0IIECHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKe BbIJIBUraTh
MPEANOJIOKEHUS O €r0 PAa3BUTHUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH J€(PUIUTHI WHDOpPMAILIMK, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJIsl pEIICHUS 3a1a4H;

BBIOMpPATh MH(OOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAIIMIO PAa3TUIHBIX BUJIOB U (hOpM
pEICTaBICHUS;

CTPYKTYpUpOBaTh WH(OpPMAINIO, MPEICTABISIThL €€ B pazlIuyHbIX (Gopmax,
WJUTFOCTPUPOBATH TPpaPUUIECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OOmenmne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBHIMHU H
HEIAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUS TO XOAYy PpCEIICHUS 3ajadH,
KOMMEHTHPOBATh MOJIYUYE€HHBIN PE3yiIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOUCK
pEIIEeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSMH APYTUX YYaCTHUKOB
nuajora, oOHapyKMBaTh Pa3IM4Me W CXOJCTBO IMO3UIIMN, B KOPPEKTHOU dopme
dbopMyIHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YyJIbTaThl PELICHUS 3a/a4M, SKCIIEPUMEHTA, UCCIICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4YETOM 3a]ad
MPE3EHTAIIMU U OCOOEHHOCTEHN ayJUTOPHUH.

PeryisiTUBHbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuzanus:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1aud, BRIOUPATh CIIOCO0 PEIICHHS C
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIQJICTh  HABBIKAMU  IIO3HABATCIBHOW  PEQUICKCUU  KaK  OCO3HAHHS
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJISI TpoIlecca M Pe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPHU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX,
HaANJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBICHITH PUINHBI
JTOCTIKEHUS WM HEJIOCTHKCHHS PE3yJIbTaTOB JEATEIHLHOCTH, HAXOJUTh OLIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHON M HWHJIWBHIYaJbHOU
paboThl MpU pEIIeHHH Yy4YeOHBIX 3ajad, NPHHWMATh IeJIb COBMECTHOM
JCATEBPHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeciisTh
BU/JIBI pabOT, TOTOBApHUBATHCS, 00CYKIATh MPOIECC U pe3yJbTaT paboThl, 0000IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTMMHU WICHAMH KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIaa
B OOmMi TPOAYKT 1O KPUTEpHUsM, CHOPMYIHUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce oOydYarOIIMICS TOJYYUT CICAYIOIIHE
MpPEeIMETHBIE PE3yJbTAaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «AnreOpa U Hayajga MaTeMaTHYeCKOTrO aHAJIN3ay:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBHOE YHCIIO, OCCKOHEYHAs
nepuogudeckas Japo0b, TPOIEHTHI, HWPPANMOHATBLHOE YHCJIO, MHOXECTBa
pallMOHATBHBIX U I€CTBUTEIbHBIX YUCEN, MOJYJIb AEHCTBUTEIHLHOTO YUCIIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3a1ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

NPUMEHATH NPUOIMKEHHBIE BBIYUCICHHUS, IPABUIIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHUI;



CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C IEJbIM IIOKa3aTeseM,
MCIIOJIB30BaTh MOAXOASILYI0 (POPMY 3aIIUCU IEUCTBUTEIbHBIX YHUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUPMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PALIMOHATIBHBIM MTOKA3aTeNeM;

CBOOOJHO OMNEpPUPOBATH MOHATUSAMM: JIOrapu(d™ uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJHO OMNEPUPOBATH MOHATUSIMH: CHHYC, KOCMHYC, TaHT€HC, KOTaHT€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC W apKTaHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPAaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W  JIPOOHO-
palMOHANBHBIX yPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PELICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHO,
MHOTOWIEH C HEeIbIMUA KO PUITMEHTaMHU, KOPHU MHOTOUJICHA, IPUMEHSATD JIeJICHUE
MHOIO4WJIEHa Ha MHOIOWIEH C OCTaTKoM, TeopeMy be3dy m teopemy Buera nisa
peLIeHus 3aay;

CBOOOJTHO OMNEpUPOBATHh TOHATUSIMH: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TIEeOMETPUYECKUN CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHHS,
IPUMEHATh ONPEACIUTENIA JUIsL PEUICHUS CHUCTEMbl JIMHEHMHBIX YpaBHEHUM,
MOJEIIMPOBATh PEATbHbIE CUTYallMU C IMIOMOIBI0 CUCTEMBI JIMHEMHBIX YPABHECHUH,
UCCIIEIOBAaTh ITIOCTPOCHHBIE MOJEIM C IOMOIIBI0 MaTpULl U OIPEIEIIUTENEH,
MHTEPIPETUPOBATD ITOJIYYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMH JUIsi TMpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATH NIPEOOPA30BAHMS UNCIOBBIX BBIPAKEHUH, COAEpKAILUX CTETIEHU C
palMOHAIBHBIM [T0OKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUI;

CBOOOIHO OMNEpUpOBaTh MOHATUSAMU: HppPAIMOHAIbHBIC, MOKAa3aTeJIbHbIE U
JorapuMUUECKUE ypaBHEHUS, HAXOAUTh UX PELICHHUS C TIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIAS IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI I IPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBHIPAKECHUH;

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEoOXoAumble (GOpPMYNbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/Jayud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIOJIb30BAaHUEM allapaTa ajreopsbl.

DYyHKIUHA U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (QPYHKIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKkoB HyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTh OMPENEICHHUS U MHOXKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OIEPUPOBATH TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH ()YHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoiblllee W HAWMEHbIIee 3HaYeHWEe QYHKIMH Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBAaTh MOHATUSMU: CTENEHHAsE (PYHKLHS C HATypalbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKUMU C HaTypalbHBIM U LEIBIM
nokasaTeneM, rpaduk KOpHA N-oil cTeneHu Kak (PyHKUUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JIpOOHO-JIMHEHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPaUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUAMHU: IOKa3zaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa M TpadWKH, HMCIOJb30BaTh MX Tpadukd IS pPEIICHUS
YPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apTyMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEHIeHUH 3a7ad U3 JIPYruX Y4eOHBIX NMPEAMETOB U peatbHON
’KU3HU, BBIpAKaTh (OpMyJIaMU 3aBUCHUMOCTH MEX/y BETUYNHAMU;

Hauana maTeMaTH4ecKOro aHaJu3a:

CcBOOO/IHO OMEepUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETPUIECKast MPOrpeccusi, TMHEUHBIN U
HKCMOHEHUIUAIBHBIN POCT, (POPMYJIa CI0KHBIX MTPOLIEHTOB, UMETH MIPEICTABICHHUE O
KOHCTAHTE;

MCIOJb30BaTh MHPOTPECCHH ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakrTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: NIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUS MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH NOHITUSIMU: HEMPEPBIBHBIE (DYHKIIMH, TOUKHU pa3pbIBa
rpaduka GyHKIUH, ACUMIITOTHI Fpaduka QyHKINH;

CBOOOJHO OINEpUPOBATH MOHATHEM: (YHKLHS, HENpEepbIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHus 3a/1ay;

CBOOOJHO OIEpPUPOBaTh TMOHATUSAMU: TiepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCTSATH MPOU3BOJIHBIE CYMMBbl, MPOU3BEACHHS, YACTHOTO U KOMIIO3HUIIMU
IBYX (DYHKIM, 3HATH IPOU3BOJIHBIE JIEMEHTAPHBIX (HYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOJAHON IS
peuieHus 3aaad.

MHo:xecTBa U JIOTMKa:

CBOOOJTHO  OMEpUPOBaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapart JJis ONMUCAHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMHU: OIpEACIICHUe, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMATHYECKOTO 0OBEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oO0y4arouiuiicsi MOJYYUT CIIEIYIOIIUE
NpEeIMETHBIE Pe3yJbTaThl 1O OTAEIHHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «Anredpa 1 Hadaja MaTEMaTUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHSATUAMHU: HATYPAITBLHOE U II€JI0€ YMCII0, MHOKECTBA
HATypPaJIbHBIX U LIEJIBIX YHCEII, UCIIOIb30BaTh MPU3HAKHU JCIMUMOCTH LIEJIBIX YUCET,
HOJl u HOK HarypanbHbIX 4HMcCen I PEelIeHUs 3aaad, MNPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOJAYJNIO, 3alHChIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CHCTEMAaxX CUHCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOKECTBO
KOMIIJIEKCHBIX YHCEN, MPEACTABISTh KOMIUIEKCHBIE YUCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATH MOHSATUSMU: HppaAllUOHATBHBIC, TOKa3aTelbHbIC U
norapu@MuYecKre HEPaBEHCTBA, HAXOJIWUTh UX PEHICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYILIECTBIISITh OTOOp KOpPHEH TMpU PEIICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEOOXOAUMble  (QOPMYJBI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMHU: CUCTEMa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBbl U COBOKYITHOCTEU paIlMOHANILHBIX, UPPAIMOHATBHBIX, TTOKAa3aTEIbHbBIX U
JnorapuMUYECKUX YPaBHEHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckre W TPUTOHOMETPUYECKHE ypaBHEHMs] U  HEPaBEHCTBA,
cojepKalye MOy U apaMeTphl;

PUMEHATH rpaduuecKrue METObI JIJIsl PEIICHUS YPAaBHECHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh pealibHbIe CHUTyalldud Ha S3bIKE alreOphl, COCTABIATH
BBIP)KCHUS, YPABHEHHMs, HEPAaBEHCTBA M HUX CHUCTEMbl II0 YCJIOBHUIO 3aJadyH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENM C HCIOJB30BAHUEM arfmapara aireopsl,
UHTEPIPETUPOBATH MOJIYUYEHHBIN PE3YIIbTAT.

DOyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIOZUIMK (PYHKIIUH C IOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX (DYHKITUIA;

CTPOUTH FT€OMETpUUYECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHIATHSAMHU: TpapUKUd TPUTOHOMETPHUUECKHUX
dyHKIM;

OPUMEHATh (PYHKIIUU [ MOJICTUPOBAHMSI W WCCIEIOBAHUS pPEabHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro aHajimusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUs (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HAXOJUTh HaHOOJbIIIee M HANMEHbBIIIEEe 3HaUCHUS (YHKIIUA HEMPEPHIBHON HA
OTpE3KE;

UCIIOJIb30BATh TMPOU3BOAHYIO [JII HAXOXKICHUS HAWIY4ylIero pEeHIeHUus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-?)KOHOMHUYECKHUX, 3a7a4ax, AJisl ONpeAeaeHus
CKOPOCTH M YCKOPEHMUSI MpoIlecca, 3aJaHHOro (opMyJion uiu rpadukom;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEpPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWTh IEpPBOOOPA3HbIE HIIEMEHTAPHBIX (PYHKUMI M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOLIAJH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO HHTErpaa;

UMETh TNPEACTABIECHUE O MATEMAaTHYECKOM MOJEIMPOBAHUN Ha IpUMEpeE
cocTaBlieHUs TudPpepeHIMaTbHBIX YpaBHEHUN;

pemaTe NpUKIaJHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
KonrtpoJbHbie IIpakTH4eckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
MHO0keCTBO IeHCTBUTEILHEIX 11 https://resh.edu.ru/office/user/profile/
qrcesl. MHOTOWICHBL. https://www.yaklass.ru/
1 PanyoHanbHbIe ypaBHEHHS U 24 1 https://ege.sdamgia.ru
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
6 https://resh.edu.ru/office/user/profile/
5 ®ynkuun 1 rpapuku. CreneHHas 12 https://www.yaklass.ru/
(yHKIHS C TIEJIBIM TIOKa3aTesieM https://ege.sdamgia.ru
ApuMeTHUecKHil KopeHb N-0ii 7 https://resh.edu.ru/office/user/profile/
3 crenenu. UppanuoHanbHbIe 15 https: // WWW'VakI"fISS'rU/
https://ege.sdamgia.ru
ypaBHEHUSA
5 https://resh.edu.ru/office/user/profile/
4 [TokaszarenbHas GyHKIMS. 10 1 https://www.yaklass.ru/
[loka3arenpHBIE YpaBHCHHUS https://ege.sdamgia.ru
9 https://resh.edu.ru/office/user/profile/
5 Jlorapudmuueckas GpyHKuus. 18 0 https://www.yaklass.ru/
Jlorapugmuueckue ypaBHEHHUs https://ege.sdamgia.ru
11 https://resh.edu.ru/office/user/profile/
5 TpuronomeTprieckue BbIPAKEHUS 99 0 https://www.yaklass.ru/

U ypaBHEHUs

https://ege.sdamgia.ru
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5 https://resh.edu.ru/office/user/profile/
IlocnenoBaTensLHOCTH U 10 https://www.yaklass.ru/
MPOrpeccuu https://ege.sdamgia.ru

10 https://resh.edu.ru/office/user/profile/
HenpepwiBHbIC QyHKITHH. 20 https://www.yaklass.ru/
[IpousBoHas https://ege.sdamgia.ru

2 https://resh.edu.ru/office/user/profile/
ITosrOpenue, 0000menue, 5 https://www.yaklass.ru/
CUCTEMAaTHU3alus 3HAHWI https://ege.sdamgia.ru
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11 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (PPOBbHIE)
Kourpoubsnbie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
10 https://resh.edu.ru/office/user/profile/
1 Hccnenosanue GyHKIuUH ¢ 29 1 https://www.yaklass.ru/
MOMOILBIO TPOU3BOTHOM https://ege.sdamgia.ru
6 https://resh.edu.ru/office/user/profile/
2 [TepBooGpasHas U HHTErpa 12 0 httDSZ//WWW.vakIe_lss.ru/
https://ege.sdamgia.ru
I'paKK TPUrOHOMETPHYECKHX 7 https://resh.edu.ru/office/user/profile/
3 ¢dbynkumii. TpuroHoMeTpudeckue 14 0 https:// WWW'Vakl"fISS' ru/
https://ege.sdamgia.ru
HEpaBEHCTBA
VppaunoHasIbHBLE 11 https://resh.edu.ru/office/user/profile/
4 N ——— 24 1 https://www.vaklgss.ru/
https://ege.sdamgia.ru
norapuMuvecKue HepaBeHCTBA
5 https://resh.edu.ru/office/user/profile/
5 KommnekcHrle ynciia 10 0 https:/ WWW'Vakléss'rU/
https://ege.sdamgia.ru
5 https://resh.edu.ru/office/user/profile/
6 HatypanbHble u nensle uncna 10 0 https:/f WWW'Vakl"flss'rU/
https://ege.sdamgia.ru
CHCTeMbl PALMOHATBHbIX 6 https://resh.edu.ru/office/user/profile/
7 MppalMOHAIBHBIX TOKa3aTENbHbIX 12 0 https://www. yaklass.ru/

U JIOTapu(PMUYECKUX YPaBHEHUI

https://ege.sdamgia.ru
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7 https://resh.edu.ru/office/user/profile/
3ajiaum ¢ mapaMeTpamu 16 https://www.yakle_lss.ru/
https://ege.sdamgia.ru
8 https://resh.edu.ru/office/user/profile/
[TosTOpenue, 0600mEHHE, 16 https://www.yaklass.ru/
cucTeMaTu3anus 3HaHUH https://ege.sdamgia.ru
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