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MMOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa U Hauajla MaTeMaTHYECKOro
aHanu3a» 0a30BOro ypoBHs A oOywaromuxcs 10 —11 kmaccoB pazpaborana Ha
ocHOBe DenepabHOTO TOCYaPCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa CPETHETO
oOmiero oOpa3oBaHusi, C YU4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbSABISAEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAaJULUNA POCCUUCKOTO
oOpazoBanus. Peanmuzanusi mporpaMmbl OOECli€UMBACT OBJAJACHUE KIHOUYEBBIMU
KOMIIETEHLIUSMH, COCTABISIOUIMMHU OCHOBY JJIsi CaMOPAa3BUTUS M HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JUMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTU 00 y4aIOLIUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasia MareMaTUYeCKOro aHaiu3a» SBJSIETCS OJHUM W3
HanOoJjiee 3HAYMMBIX B TMPOrpaMMe CTapIied IIIKOJbI, MOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECHEYMBACT HWHCTPYMEHTAIBHYIO 0a3y Uil HU3Y4eHHS BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrod CTOPOHBI, (POPMHUPYET JOTHIECKOE H
a0CTpakTHOE MBIIIJICHUE Yy4alluXxcs Ha YPOBHE, HEOOXOJAMMOM JJii OCBOEHUS
KypcoB HH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEeBAalOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM
HayKH, KoTopas (GOpMYIUPYET CBOU JOCTHKEHUS B MaTeMaTuueckon popme.

Kypc anreOpsl 1 Hayan MaTeMaTUYECKOro aHaldu3a 3aKJIaJblBaeT OCHOBY AJIS
YCIEIIHOTO OBJIQJICHUS 3aKOHAMHM (DHU3UKH, XUMUH, OWOJIOTUHM, TOHUMAaHUS
OCHOBHBIX TEHJICHIIMM OSKOHOMUKH ¢ OOIIECTBEHHON JKM3HU, IO3BOJIAET
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCITOJIb30BaTh MX B TMOBCEIHEBHOHN XM3HU. B TOXe BpeMsi OBIajJcHHE
a0CTpaKTHBIMU U JIOTUYECKHM CTPOTMMHM MATEMAaTHUYE€CKUMU KOHCTPYKLMSIMU
pa3BUBacT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPXKICHUS, UCITOJIb30BaTh 0000IICHNE M KOHKPETU3AIKIO, a0CTparupoBaHue U
aHaJoruio, GopMUpyeT KpeaTuBHOE U KPUTHYECKOE MbllUieHHue. B xone nzydenus
anreOppl M HavyaJl MAaTEeMaTUYECKOrO aHajiu3a B CTaplieil IIKOJEe ydalluecs
MOJIy4alOT HOBBIA ONBIT pEHICHUS MNPUKIAJAHBIX 337a4, CaMOCTOSITEJIBHOIO
MMOCTPOCHUSI MaTEMaTUYECKHX MOJEJNIEH peallbHBIX CHUTYallud W WHTEpIpeTariuu
MOJIYUCHHBIX  PEIICHUN, 3HAKOMSTCS C  TIpUMEpaMHU  MaTeMaTU4YeCKHUX
3aKOHOMEpPHOCTE B TPUPOJC, HAYKE U B HCKYCCTBE, C BBLIAIONIUMUCS
MaTEMaTHIECKUMH OTKPHITHSAMU U UX aBTOPAMH.

Kypc oOnamaer 3HaYyuMTENbHBIM BOCHHUTATEILHBIM TOTEHIIMATIOM, KOTOPBIMA
peanusyeTcs Kak uepe3 ydeOHbIM Marepuali, CIoCOOCTBYIOMMK (HOpMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHUSA, TaK U uepe3 crnenuduky y4eOHOU MesTeTbHOCTH,



TpeOyromen CaMOCTOSTEIbHOCTH, aKKypaTHOCTH, MPOJOJDKUTENBHON
KOHLIEHTpAIlM BHUMAHHS U OTBETCTBEHHOCTH 32 MOJIYY€HHBIN Pe3yJIbTarT.

B ocHoBe Meronuku oO0ydeHuss aireOpe M HadajgaM MaTeMaTHyecKOro
aHaJIN3a JISKUT JeATEIbHOCTHBINA IPUHIIUI O0yYEHUS.

CrpykTypa Kypca «Airedpa 1 Hayana MaTeMaTHUECKOT0 aHaJIM3a» BKIIIOYAET
CIIEIYIOIINE COJepPKATeIbHO-METOAMYECKUE JIMHUM: «Yucna W BBIYHUCICHUSY,
«Dynkuun  u rpaduku», «YpaBHeHUsT U HepaBeHCTBa», «Hauana
MaTeMaTU4YeCcKoro aHaimms3a», «MHOXecTBa UM JIOrTMKa». Bce OCHOBHBIE
COJIEPIKATENIbHO-METO/IMYECKUE JIMHUM U3YYalOTCS Ha NPOTSKEHUU JBYX JIET
oOyueHusi B cTapllueil 1IKoJie, €CTECTBEHHO IOMOJHSSA APYr Apyra U MOCTEIEHHO
HACBIILIASACh HOBBIMU TeMaMH M pazaenamu. JlaHHBIE Kypc  sBIsieTcs
WHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSIET B cebe CoIepXKaHUe HECKOIbKUX
MaTeMaTHYeCKUX AUCLUILTUH: alreOpa, TPUTOHOMETPHsI, MATEMaTHUECKHI aHan3,
Teopusi MHOXKeCTB U Jip. [lo Mepe Toro kak ywamuecss oBiajzeBaroT Bcé Oosee
IIMPOKUM MATeMAaTUYECKUM ariapaToM, Y HUX MOCIeoBaTeabHO hopMupyercs u
COBEPIIECHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJelb pealbHOU
CUTYyallu¥, MPUMEHITh 3HaHUA, IOJydYeHHble B Kypce «Ainredpa MU Haudaia
MaTeMaTUYeCKOro aHaM3a», IS PEIICHHUS] CAMOCTOSTENILHO CHOPMYIMPOBAHHON
MaTEMaTUYECKOM 3a7]auM, a 3aTEM UHTEPIIPETUPOBATH NOJIYUCHHBIA PE3YIIbTAT.

CopepxaTtenbHO-MeTOANYECKasT JIMHUS «HucCna M BBIYMCICHUS) 3aBEpILAET
(opMHUpOBaHUE HABBIKOB MCIIOJIb30BAHMSI IEUCTBUTENIBHBIX YUCEI, KOTOPOE OBLIO
HAyaTO B OCHOBHOM Ikoje. B crapmeii mikoie oco0oe BHUMaHHUE YACNSCTCS
(OpMUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3amucH JACWCTBUTENBHOTO 4YHUCIA, YMEHHE
pallMOHANILHO BBINIOJIHATH JEHUCTBUSA C HUMH, JeJaThb HPUKUIKY, OLICHUBATh
pesynpTar. OOydaromuecs TMOJIY4YarOT HABBIKA NPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUSI JEHUCTBUU C 4YHUCIaMH, 3alMCaHHBIMU B CTaHAapTHOH ¢dopme,
UCIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLEHUBAHUS YUCIIOBBIX BBIPAXKEHUH.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCS] HAa MPOTSIKEHHH BCETO
oOydeHHMs] B CTaplied IIKoJie, IMOCKOJbKY B KaXJOM pasfeie MporpaMMbl
MPEIYCMOTPEHO PEIlIeHHWEe COOTBETCTBYIOMIMX 3amad. OOydarolnuecss OBJa/I€BAIOT
pa3IMYHBIMA METOJAMHU pPEIICHMS LENbIX, PAlMOHAIbHBIX, HWPPALHOHAIBHBIX,
[OKa3aTeJIbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucteM. [lomydyeHHble yMEHHS UCIIONB3YIOTCS IIPU HCCIEA0BAaHUU
(YHKIMI C TOMOILBIO MPOM3BOAHOM, pEIIEHUH NPUKIAAHBIX 3aJa4 M 3a7ad Ha
HaXOXJCHHE HauOOJbIIMX M HAaMMEHbIIMX 3HaueHud ¢QyHkuuu. JlaHHas
colepXaTelibHas JMHUS BKIIOYaeT B ce0s Takxke (OpMUPOBAHHE YMEHHI
BBIIOJIHATE pacu€Thl Mo Qopmynam, HpeoOpa3oBaHUs IENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKECHUI,



COZIEpXKAIllUX CTENeHU M Jorapudmel. braromaps H3y4eHHIO anredpandeckoro
MaTepuana TPOMCXOAUT  JajbHEWIIee  pa3BUTHE  aJTOPUTMHYECKOTO U
aObCTPaKTHOI'O MBILIUICHUS YydJalluxcs, (OPMUPYIOTCS HaBBIKM JETyKTHUBHBIX
paccyxneHud, paboTBl ¢  CHUMBOJNBHBIMH  (dopMamMH,  TPEACTABICHUS
3aKOHOMEpPHOCTEH M 3aBUCUMOCTEH B BHUJE PABEHCTB M HEpaBEHCTB. Anrebpa
npeuiaraetT  3(Q(EeKTUBHBIE HMHCTPYMEHTHI U1l PEIICHUS MPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aj[ad, HArsIIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxarenpbHo-MeToquueckass JuHUS «DyHKIUM W TpaduKu» TECHO
HeperuieTaeTcs ¢ JPYruMHU JJUHUSMHU Kypca, OCKOJIbKY B KAKOM-TO CMBICIE 3a1aET
[0CJIEI0BATENBHOCTD U3Yy4EHUs MaTepuana. N3yuenue CTETIEHHO,
[I0Ka3aTeJIbHOM, JJorapuMUUecKoi 1 TPUTOHOMETPUUECKUX (QYHKLUMI, UX CBOMCTB
U rpaduKoB, UCTOIb30BaHUE (DYHKIMHM ISl pelieHUs 3a1ad U3 APYruxX y4eOHbIX
IPEIMETOB U pealbHOM ’KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIU30M,
TaK U C pelIeHHWEM ypaBHEHH M HepaBeHCTB. [Ipu sToMm Oosbllioe BHUMaHUE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaxkaTb (POPMYIaMH 3aBUCHUMOCTH MEXKIY
pa3NWYHBIMM BEJIMYMHAMHU, MCCIENOBaTh IOJY4YE€HHblE (DYHKLIUHU, CTPOUTh HX
rpadguku. MaTtepuan 3Toil cojiepKaTeIbHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHHI
M HaBBIKOB, IO3BOJISIOIIMX BbIpaXaTh 3aBHUCHUMOCTH MEXAY BEJIUYMHAMHU B
pa3nuyHOM (opMe: aHaATMTHYECKOW, rpaduyeckol W ciaoBecHOW. Ero uzyuyenue
CHOCOOCTBYET Pa3BUTUIO AITOPUTMHUYECKOTO MBILIUICHHS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHHus «Hadanma MareMaTHYecKOro aHain3a» IMO3BOJISET
CYIIECTBEHHO PAaCIIUPHUTh KPYr KaK MaTeMaTHYEeCKHX, TaK M MPHUKIATHBIX 3a1ad,
JOCTYITHBIX 00YJalOIMIUMCsI, Y KOTOPBHIX MOSBIISETCS BO3MOKHOCTH MCCIIEAOBATh U
cTpouth rpaduku GYHKIUH, ONpenensiTh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHMs], BBIYUCIATH IUIOMAAM (pUryp U OOBEMBI Tel, HAXOIUTh CKOPOCTH H
ycKopeHHusl mpoueccoB. JlaHHas coaepaTeslbHas JIMHUS OTKpPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHHSI MaTeMaTHMYeCKUX MOJIENe peanbHBIX CHTYaIlHil,
HaXOKJEHUSl HAWIYUYLIEro pelIeHHs B MNPUKIAJAHBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMUYECKUX, 3aJadaX. 3HAaKOMCTBO C OCHOBAaMH MaTeMAaTUYECKOTO aHajn3a
CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOIO, (OPMaIbHO-TOTMUYECKOIO U KPEaTUBHOIO
MBILUIEHUS, (OPMHUPOBAHHUIO YMEHUN pACIO3HAaBAaTh MPOSBIECHUS 3aKOHOB
MaTeMaTHKH B HayKe, TeXHUKe U wuckyccrBe. OOydaromuecs Yy3HAIOT O
BBIJIAIOLIUXCA pPE3yJbTaTax, MOJIYyUEHHBIX B XOJI€ pa3BUTHUA MaTEMaTHKU Kak
HAyKH, U UX aBTOpax.

ConeprkarenabHO-MeTOoAUYECKas JIMHUSA «MHOXECTBAa U JIOT'MKa» B OCHOBHOM
NOCBAIIEHA  JJIEMEHTAM  TEOPUM  MHOXECTB.  TEOpeTHKO-MHOXECTBEHHbIE
NPEICTaBJICHUSI TIPOHU3BIBAIOT BECh KYpPC IIKOJIHHOW MaTeMaTHKW W TpenjiararoT



HaubOosee YHUBEPCAJIbHBIN SA3BIK, OOBEAMHSIIONINI BCEe pa3fAesibl MAaTEMAaTUKH U €&
MPUJIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MATEMaTHYECKUE AUCIMIUIMHBI B €IUHOE
nenoe. [loaTromy BakHO aTh BO3MOXKHOCTb ILIKOJIBHUKY IOHHUMAaThb TEOPETUKO-
MHOKECTBEHHBI S3BIK COBPEMEHHOM MaTEeMaTHKH U HCIONb30BaTh €ro Jis
BBIPQXKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa M Havajga MaTeMaTHYeCKOro aHajIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI ~MaTEMaTHYeCKOrO MOJCIMPOBAHUSA, KOTOPHIE MPHU3BAHBI
copMHUpPOBaTh HABBIKU MTOCTPOCHHUS MOJEINEH peabHbIX CUTYallUid, UCCIIEeIOBAHMS
THX MOJENel ¢ MOMOUIbI0 ammapara anreOpbl U MaTeMaTUYecKOro aHajiu3a U
MHTEPIPETAUHU MMOJTYYCHHBIX Pe3ylbTaToB. Takue 3aJaHus BIUIETEHBI B KaxIbId
U3 Pa3JesIoB IPOrPaMMBbl, IIOCKOJIBKY BECh MaTepuall Kypca IMIMPOKO UCTIOIb3yeTCs
IUISL PEUIeHUs] MPUKIIAAHBIX 3a1a4. [Ipu pemeHnn peanbHbIX MPaKTHUYECKUX 3a]ad
yJaliuecs pa3BUBalOT HAOJIOATEIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH,
a0CcTparupoBaThCs, HUCIOJb30BATh aHAJIOTHIO, 00001mIaTh M KOHKPETU3UPOBAThH
npobnemy. [lesTensHOCTh MO (HOPMUPOBAHUIO HABBIKOB PEIICHUS TMPHUKIATHBIX
3a7lay OpraHu3yeTcs B MPOLIECCe M3YYEHHUsS BCEX TeM Kypca «Anrebpa W Hayana
MaTeMaTHUYECKOro aHaIu3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeObHOM mIaHe Ha HM3ydeHHE Kypca aiureOpbhl W Hayajl MaTeMaTHYeCKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heaento B 10 kmacce u 3 yaca B
Hezgemo B 11 kimacce, Bcero 3a Ba roja o0ydaenus — 170 gacos.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa 1 BBIYMCICHUS

PaunonanbHbie yncna. OOBIKHOBEHHBIE W JI€CATUYHBIE APOOU, MPOLIEHTHI,
OECKOHEUHbIE  TMEpUOAMYECKHEe  JApoOu.  ApUPMETHUYECKHE  ONepaluud  C
paIMoOHAILHBIMU YHCTIaMU, TIPEo0Pa30BaHus YUCIOBBIX BhIpakeHui. [Ipumenenue
IpoOeil U MPOLIEHTOB /JIs PELIEHUs MPUKIAIHBIX 3aa4 W3 PAa3IMYHbIX OTpacieu
3HAHWUM U PEATbHOU KU3HMU.

[elictBuTenbHble uKclia. PalMoHaIbHBIE W UPPALMOHAIBHBIE YHUCTA.
ApubdmMernyueckne ornepanuu ¢ JACHCTBUTEIBHBIMU 4YHuCIamMu. [IpubmmkEéHHbIC
BBIYMCIICHUS, IPABUJIA OKPYTJICHUS, TPUKHUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUM.

Crennenb ¢ 1menbiM  mnokazareneMm. CranpmaptHas  ¢Gopma  3amucu
JNEUCTBUTENBHOTO uKcia. Vcmosib3oBaHWEe  MOAXOAAIIEed  (GOpMbl  3aMUCU
JNEUCTBUTENBHBIX YMCEN JJISI PEUICHUS] MPAKTUYECKHX 3a/1ad U TPEICTABICHUS
JTAHHBIX.

ApudMeruueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleWcTBus  C
apuPMETUIECKUMU KOPHSMH HATYpaIbHOU CTEIICHH.

CHHyC, KOCUHYC U TaHI'€HC YHCIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEeHTa.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU M. OcHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

YpaBHEHME, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelieHue HEpaBEeHCTBA.
Meron nHTEpBAIOB.

Pemenue nienpix u 1poOHO-pallioOHaIbHBIX YPABHCHUA U HEPABCHCTB.

Pemenne nppanOHaIbHbIX YPAaBHEHUNA U HEPABEHCTB.

Pemienrie TpUrOHOMETPUYECKUX YPABHEHHU.

[IpuMeHeHne ypaBHEHH U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a/1a4
U 33]71a4 U3 PA3IMYHBIX 00JIacTel HAYKU U PEaTbHOM JKU3HHU.

DOyHKUUHU U rpaduKu

Oyukius, crnocodbl 3amanus Qynkuuu. ['paduk dyHknuu. B3aumuo
oOpaTHbIe QYHKIIUH.

OO6nacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud (pyHkumu. Hymu QyHkumm.
[TpomexxyTku 3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

CrenenHas (GyHKIMS ¢ HATypalbHBIM U ILI€JIbIM MoKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS n-Ol CTENEHHU.



TpuroHomerpudeckass OKPYXHOCTb, OIPEICICHHE TPUTOHOMETPUUECKUX
(YHKIMNA YUCIOBOTO apryMEHTa.

Havana maTteMaTH4eCKOro aHajaus3a

ITocienoBaTeIbHOCTH, CITOCOOBI 3aJIaHus MOCJIeI0BATEIbHOCTEH.
MOHOTOHHBIE MOCTEN0BATEILHOCTH.

Apudmernueckas U reoMeTpuyeckas nporpeccur. beckoHeuHo yObIBaroias
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETpUUYECKOM
nporpeccuu. @opmyinia CI0XHBIX MPOUEHTOB. Mcmonb30BaHWME MPOrpPEecCHH IS
pelieHus peaabHbIX 3a7a4 MPUKIIAIHOTO XapaKTepa.

MHokecTBa U JIOTMKA

MHOK€ECTBO, onepalnuy HajJ MHOXecTBamu. Jluarpammbl Jiliepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOI'O ammnapara i ONUCAaHMS PEAbHBIX
MPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 33719 U3 APYTrUX yIeOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CIEICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucaa 1 BIYMCICHUS

HarypanbHbie 1 nensle yncna. [Ipu3Haku AeTMMOCTH LENBIX YHUCEIL.

Crenens ¢ panmoHaNbHBIM NTOKa3aTeneM. CBOWCTBA CTENEHH.

Jlorapudm uncna. JlecsTHuHbIC U HATypaIbHBIC JOTAPHU(PMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpeobpazoBanue BEIPAKEHUM, CONEPKAIIUX JOTapUPMBI.

[IpeoOpazoBanue BBIpAKEHUHM, COAEPXKALIUX CTENEHU C PallMOHAIbHBIM
NIOKAa3aTeJeM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazaTenbHbIE YPABHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUS 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUH. PelleHne NpuKIagHbIX 337a4 ¢ MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUM.

CucteMbl U COBOKYITHOCTH PALIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

[IpumeHeHue  ypaBHEHMI, CHUCTEM W  HEPaBEHCTB K  PEIICHHUIO
MaTeMaTUYeCKHX 3a3Jad M 3aJad M3 pa3IudHbIX 00JlacTell HayKH W peajbHOU
KU3HH.

DyHKIMH U TPaPUKHU

Oynkuus. Ilepuonmueckue  ¢GyHkuuu. IIpoMeXyTKM  MOHOTOHHOCTHU
dbyakiuu. Makcumymbl 1 MUHUMYMbl (pyHkiuu. Hawmbombinee m HauMeHbIlee
3HaYeHUE (PYHKIHMH HA POMEXKYTKE.

Tpuronomerpuueckue GyHKIIUHA, UX CBOMCTBA U TPAPUKH.

[TokazarensHas u norapudpmMuyeckas QyHKITUU, UX CBOMCTBA U IpaduKy.



Hcnonp3oBanue rpadukoB QyHKIMMA A PEHICHUS ypaBHEHUH M JTMHEWHBIX
CUCTEM.

Hcnonb3zoBanue rpapukoB (YHKIUN AJI1 HCCIEIOBAHUS IPOLIECCOB U
3aBHUCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MpPU PEHICHUM 33Jad W3 JPYruxX y4eOHbIX
IIPEAMETOB U PEATIbHOU JKU3HMU.

Hayana maTteMaTH4eCKOro aHajIu3a

HenpepbiBHble pyHKIIMKU. MeTO HHTEPBAJIOB JIJIsl PELLIEHUS] HEPABEHCTB.

[IpousBonnas  dynkmuu. [eomerpuyeckuidi. ©u  (QUUYECKUI  CMBICIH
IIPOM3BOIHOM.

[Ipou3BomHble  dneMeHTapHbIX  QyHkui.  DopMynbl  HAXOXKICHUS
IIPOM3BOJIHON CYMMBbI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpor3BOJAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb U
sKCcTpeMyMbl. Haxoxxienue HanOobIero 1 HauMEHbIIEro 3HaueHus1 QyHKIMKA Ha
OTpE3KE.

[IppuMeHeHne NPOM3BOAHOW [UJIi HAXOXKICHHS HAWIYYIIETO pPEIICHUS B
NPUKIAOHBIX 3aJadax, JUIsl OINpEIEIEHUs CKOPOCTH IMpoIecca, 3alaHHOTrO
dbopmyoi uiau rpaduKoM.

[lepBooOpa3zHas. Tabaua nepBooOpa3HbIX.

Wuterpan, ero reomerpuueckuii u (usmdeckuid cmbicia. Boruucienue
uHTerpana no ¢popmyne Herorona—Jleiionuna.



IIJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne ydeOHoro mnpeamera «Marematukay JOHKHO 0O€CIeuynBaTh
JOCTHKEHUE HAa YPOBHE CPETHEr0 00Iero 00pa3oBaHusl CACAYIOIUX TUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'paxxnanckoe BOCIIUTAHHUE:

Cc(OPMHUPOBAHHOCTHIO TPAXKTAHCKOM MO3UIIMN 00yJarOMIeTrocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO 4JI€HAa POCCHMCKOro OOIeCTBa, MPEJACTaBICHUEM O
MaTeMaTUYeCKNX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOLEYp TpPakKIaHCKOrOo oO0miecTBa (BBIOOPBI, OMNPOCHl W Tp.), yYMEHHEM
B3aMMOJICIICTBOBATh C COLUHUAIBHBIMU HWHCTUTYTAMU B COOTBETCTBHM C HX
(GYHKIHUSIMHU ¥ Ha3HAYCHUEM.

[laTpuoTn4eckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPAXKIAHCKON UAEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY U HACTOSIIEMY POCCUMCKOW MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HKCIIOJIb30BAHUIO ATUX JIOCTMXKEHUI B JPYTrUX HayKax, TEXHOJIOTUsX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, O3TUYECKOrO  MOBEJCHUS,
CBA3aHHOI'O C MTPAKTHYECKUM MTPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTBIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIa/la B TOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYas ACTETUKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMATHUYECKAM aCIEKTaM PA3JIMYHBIX BUJIOB UCKYCCTBA.

DU3NIECKOE BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSA NPUMEHSATh MaTeMaTHYeCKUEe 3HaHUS B
HMHTEpecax 370pOBOro U 6€30macHOro o0pasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO (3710pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEXUM 3aHATUU U

oTIbIXa, peryisipHas dbuznueckas aKTUBHOCTH); busnuecKoro
COBEPIIIEHCTBOBAHUS, pu 3aHSITHIX CIIOPTHUBHO-037I0POBUTEIHLHOM
JESITENBHOCTHIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYIY, OCOZHAHUEM IICHHOCTU TPYIOIIOOWS; MHTEPECOM K
paznuyHbIM  chepam  mpodeccHOHALHOM  JEATENIbHOCTHU,  CBSA3aHHBIM €
MaTeMaTUKOW M e€ MPUIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccuu U peau30BbIBaTh COOCTBEHHBIC KW3HCHHBIC IIJIaHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKCHWHM BCEH KXWU3HHW, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUH TTPAKTUICCKUX 3a7a9 MaTEeMAaTHUYECKOW HAMPaBICHHOCTH.

DKOJIOrMY€CKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJOTHYECKOW KYJIBTYPHI, MOHUMAHHEM BIIUSHHUS
COLMAITLHO-DKOHOMHYECKHUX TPOIIECCOB HA COCTOSHUE MPUPOTHON U COLUATHLHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa JKOJOTHYECKUX MpodJieM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM [ penieHus 3ajgad B
00JacTH  OKPYXKAIOIIeH Cpejbl, IUIAHUPOBAHUS TIIOCTYIIKOB U OIEHKH WX
BO3MOXXHBIX MOCIIEACTBUMN JJIsl OKPY>KAIOIIEH Cpefibl.

[leHHOCTH HAYYHOTO MTO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKd U  OOIIECTBEHHOM MPAKTHUKH, TOHUMaHUEM
MaTeMaTHYeCKOW HAayKd Kak cQepbl UYeOBEUCCKOW ACATCIBHOCTH, JTaloB €€
pa3BUTUST U 3HAYUMOCTH [l Pa3BUTHSA LMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKH W MaTeMaTHYECKON KYJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYIO U HCCIEAOBATEIBCKYIO JIEATeTbHOCTD
WHUBUyaJIbHO W B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yabTaThl OCBOEHUS MPOrpPaMMbl Y4eOHOTO TpEeIMeTa
«Maremaruka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1) Vuusepcanvnvie = no3nasamenbHvle  Oelicmeus, obecneyusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYecco8 ooyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJcaroujeeo  Mupda,  NpuMeHeHue  J02U4ecKUx,
uccnedo8amelbCKux onepayuil, ymenut pabomams ¢ uHpopmayueti).

ba3oBble jI0rnuecKre 1eUCTBUS:

e BBISBJIATh U XapaKTEpPU30BaTh CYIIECTBEHHbIE TPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TOHSTUN, OTHOIICHUW MEXAY MOHATUSIMH; (HOPMYIUPOBATH
ONpENEICHUs] TMOHSATUH; YCTaHABIMBAaTh CYIIECTBEHHBIM  IPU3HAK
KJaccu(UKaIMy, OCHOBaHUS M1 OOOOIIEHUS U CpPaBHEHUS, KPUTEpUU
MIPOBOJIUMOTO aHAJIN3A;



BOCHPUHHUMATh, (OPMYIMpPOBAaTH M  NPEOOpPa30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPULATENIbHbIC, €IWHUYHBIE, YAaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M  H
npotuBopeursi B (akTax, JaHHBIX, HAONIONCHUSIX W YTBEPKIACHUSX;
npenjaratb  KpUTEpUM  JJI1  BBIABJIEHUS ~ 3aKOHOMEPHOCTEH U
IIPOTHUBOPEUHIA;

JienaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTHUBHBIX H
VHAYKTUBHBIX YMO3AKJIFOUCHUH, YMO3aKJIOUECHUH 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOATEILHO JI0Ka3aTeNIbCTBa MaTeMaTUYeCKUX
YTBEPKIAEHUHN (MPSIMBbIE U OT MPOTHUBHOIO), BHICTPAUBATh API'yMEHTAIIMIO,
NPUBOJIUTh TPUMEPBI U KOHTPHPUMEPHI, OOOCHOBHIBATH COOCTBEHHbBIE
CYXXJICHUS 1 BBIBOJIBI;

BBIOMpaTh CIIOCOO pelreHus ydeOHOW 3anadd (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpATh HauOONee MOAXOMAIMUNA C YIETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

bazoBrie HCCICAO0BATCIBCKUC IIGIZCTBH?II

WCIOJIb30BATh BOIPOCHI KAK MCCIIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUSA,
dbopMyIMpoBaTh BOMPOCHL, (UKCHUPYIOIIUE MPOTHUBOpPEUUE, MNPOOJIeMYy,
yCTaHABJIMBaTh  HMCKOMOE U  JaHHOe, (OpMHUpOBaThH  TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE;

ITPOBOJNTH CaMOCTOSITETILHO CIJITAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MAaTeMaThu4ecKoro
O0BEKTa, SBJICHUS, TIPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH  MEXIY
00BbEKTaMU, SIBJICHUSIMH, TIPOIIECCAMMU;

CaMOCTOSITENTLHO (POpMYyIIMpPOBaTH 00OOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBEEHHOTO HAOMIOAEHUS, MCCIIEI0OBaHUSI, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMPOLECCA, a TAKKE BBIJIBUTATH
MPEATIONIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6ota ¢ nadopmaruei:

BBISIBIIATH JeUIUTHl UHPOpPMAIUKU, JAHHBIX, HEOOXOMUMBIX I OTBETa
Ha BOMPOC U JJIs PEIICHUs 3aa4H;

BEIOWpaTh  WMHGOPMAIIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(OOPMAIIIIO
pa3IMYHBIX BUIOB U (POPM TIPEICTABIICHUS;

CTPYKTYpHUpPOBaTh WH(MOPMAIUIO, TIPEACTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuecKy;



2)

OLICHUBATh HaJIEKHOCTD uHopmaru 10 CaMOCTOSTEIbHO
c(hOpMYyJIUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvnvie  KoMMyHuKamueHvle Oelicmsus, 0becneuusarom

ChOpMUPOBAHHOCIb COYUATILHBIX HABBIKOS 00YUAIOUWIUXCAL.
OO0uieHue:

BOCHPUHMMATh M  (OPMYJUPOBaTh CYXKACHUS B COOTBETCTBUH C
YCIIOBUSAMHM M LIENSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelIeHUs 3a]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3yibTaT;

B XOJIe OOCYXICHHMSI 337aBaTh BOIIPOCHI O CYILIECTBY 00CYXAaeMON TEMBI,
po0JieMbl, peliaeMoin 3a1auu, BbICKa3bIBaTh UJIEH, HAlIEJICHHBIE HA MTOUCK
pELIEHUs; COMOCTABIATh CBOM CYXIEHUS C CYXKICHHSIMH JPYTrUX
YYaCTHUKOB JHaiiora, OOHapyKHWBaTh pasziIHMuhe U CXOJCTBO IMO3UIUH; B
KOppeKTHOU popme hopMyIHpoBaTh pa3HOIIACHS, CBOM BO3PAXKEHNUS,
NPEICTaBIATh  pe3yJbTaThl  pPEIIEHUs  33Jaud,  SKCIEPUMEHTAa,
UCCIIE/IOBAHUs,  TIPOEKTa;  CaMOCTOATENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YIETOM 3a]a4 NPE3ECHTAlMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHHU4YECTBO:

3)

MOHMMATh U HCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJHOW |
WHIUBUTYaTLHON PaOOTHI IIPU PEIICHUN YIeOHBIX 3a/1a4; MPUHUMATD I1EJTh
COBMECTHOM JICSITEIbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOMU
paboThI, pactipeessiTh BUABI padoT, JOTOBAPUBATHCS, 00CYX AATh MPOIIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPYMNIOBBIX hopMax paboThl (00CYX)aeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JAPYTMMH YJCHAMU KOMAaH]IbI,
OlLIEHWBATh KadeCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT MO KPUTECPHUSIM,
cOpMYyITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBHSI.

Vuueepcanouvie  pezynamusnvie  Oeiicmeus, obecneuusarom

Gopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranu3zanusi:

COCTABJIATH IITIaH, AJITOPHUTM PCHICHUA 3aa4H, BI)I6I/IpaTI) crroco0 peUICHUA C

y4€TOM UMEIOIIUXCS PeCYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(pOpMAITUH.
CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM TO3HABATENbHOW pPEQIEKCUHM KaK OCO3HAHUS
COBEPILIAEMBIX JEUCTBUN M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJaJe€Th CHoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJS —Mpoliecca U
pe3yabTaTa peuieHrus MaTeEMaTHIECKOMN 3a1a4u;



e TMPEIBUACTb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHHUH
3a/1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSTENbCTB, JaHHBIX, HAWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLCHMBAaTh COOTBETCTBHE pE3yJIbTaTa ILEIW M YCIOBHUSIM, OOBSICHITH
IIPUYUHBl JOCTHKECHUSA WIM HEAOCTHKECHHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIKUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIIM3ay
Ha YPOBHE CpPEIHEro O0Iero oOpa3oBaHHUs OKHO OOECIeYMBATH JOCTHIKCHHE
CIIETYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIhTATOB:

10 KVIACC

Yucaa 1 BBIYMCICHUS

OnepupoBaTh MOHATHUSIMU: PALMOHAIBHOE W JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U A€CATUYHAs ApOOb, IPOLICHTHI.

BelmonHATh  apuMETHUYECKHE ~ Omepalud C  palUOHAIbHBIMH U
JNEHUCTBUTEIILHBIMU YUCIIAMU.

Bomonssate npuOIMKEHHBIE BBIYMCIECHUS, UCIOIb3Ysl MIPaBUiia OKPYIJICHUS,
JenaTh NPUKHUJIKY U OLEHKY pe3yJbTaTa BEIYMCICHHM.

OnepupoBaTh NOHATHSMHU: CTENEHb C LEJIBIM IOKa3arejaeM; CTaHAapTHas
dopMa 3amucu  JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypaJlbHOM CTEINEHHU;
UCMOJIb30BaTh MOIXOASAIIYI0 (OPMY 3aIIUCH JCHCTBUTEIBHBIX YUCEN [T PELICHHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS TaHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YIIA;
HCITI0JIb30BaTh 3aIMCh IPOU3BOJIBHOIO yria 4epe3 oOOpaTHbIe TPUTOHOMETPUYECKHE
byHKIIIH.

YpaBHeHUsS] M HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
panroHaIbHOE, UPPALIMOHAIBHOE YPaBHEHHUE, HEPABECHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BoimonHsaTe npeobpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUM U pelliaTh
TPUTOHOMETPUUYECKUE YPABHEHMUS.

BoInonHATh MpeoOpa3oBaHusl LETbIX, PAlUOHAIBHBIX U HPPALMOHAIBHBIX
BBIDOKEHUMM W pemiarb  OCHOBHBIE  THIIBI  LEJIbIX, PAlUOHAIBHBIX U
VUPPALMOHAIBHBIX YPAaBHEHUN Y HEPABEHCTB.

IIpuMeHATh ypaBHEHUS M HEPABEHCTBA I PELICHUS MAaTEMAaTHUYECKUX 3a1a4
W 33]1a4 U3 PA3JIMYHbIX 00J1aCTel HAYKU U PEeabHOM KU3HU.



MognenupoBath peanbHbIE CHTYyallUM Ha S3bIKE anreOpbl, COCTaBIIThH
BBIDQKCHUSA, YPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/laud, WCCIEI0BATh
IOCTPOEHHBIE MOJIEH C UCIIOJIb30BAaHUEM ammapaTa aareopsl.

DOyHKUUHU U rpaduKu

OnepupoBaTh MOHATUSMU: (YHKITUS, CIOCOOBI 3ajanus (PyHKIIUHU, 00JIacTh
ONpEAENICHUs] U MHOXKECTBO 3HAaYeHUW (PyHKIMHU, TpaduK (YHKIUU, B3aUMHO
oOpaTHble (DYHKIIMH.

OnepupoBaTh MOHATUAMU: YETHOCTH M HEUYETHOCTh (YHKIMH, HYJIH
(G YHKIIH, TPOMEXYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBath rpadukul GyHKITUN TSI pEIICHUS] YPABHEHHIM.

Crtpoutb ¥ uyuTaTh TpadUKu JUHEHHON (PYHKIIMHU, KBaAPATUUYHOU (DyHKUIHH,
CTENEHHOU (PYHKITMU C IIeJIbIM MTOKa3aTeIeM.

Hcnonb3oBath rpadukd (QYHKIUNA A7 UCCIEAOBAHUA IPOLIECCOB U
3aBUCHUMOCTEN MPH PEIICHUHU 3a]a4 U3 APYTUX YYEOHBIX MPEAMETOB U peaibHOU
’KU3HU; BBIpAXXaTh (POpMyIaMu 3aBUCIMOCTH MEXY BETUIMHAMH.

Havana MmaTeMaTu4ecKoro aHajamus3a

OnepupoBaTh MOHATUSAMHU: IOCIENOBATEILHOCTh, apudMeTruyeckas Hu
reOMETPUYECKasi IPOTPECCHH.

OmnepupoBaTh TOHATHUAMM: OECKOHEUHO YyObIBaromass reoMeTpudecKas
nporpeccusi, cymma 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCHH.

3azaBaTh NOCJIEI0BATENBHOCTH Pa3IMUYHbIMU CIIOCO0AMHU.

Hcnonp30BaTh CBOKCTBA MOCIEAOBATEIHLHOCTEN M MPOTPECCUi I peIIeHuUs
peaNbHBIX 3a7au MPHUKJIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OmnepupoBaTh MOHATUSIMH: MHOKECTBO, OTIEpalliy HaJl MHO)KECTBAMHU.

Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIN — ammapaT Juid  ONHCaHUs
peaIbHBIX MPOLECCOB W SBJICHUN, MPHU PEUICHUU 3a]ad M3 JIPYruxX Y4eOHBIX
IPEIMETOB.

OnepupoBaTh  TOHATHUAMH: ompeneieHue,  Teopema, CJIEJICTBUE,
JI0Ka3aTeIbCTBO.

11 KVIACC

YucJia 1 BLIYMCIEHUS

OnepupoBaTh TOHATUSIMHU: HaTypaJbHOE, IIE€JI0€ YHUCI0; HCIOJIb30BaTh
MPU3HAKHU JIEIMMOCTH LIEJIBIX YMCEJI, PA3JI0KEHUE YMCIa HA MPOCThIE MHOXUTEIN
JUUTSL pEIICHUS 3a7ay.

OnepupoBaTh MOHATHUEM: CTENEHD C PAIIMOHATILHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSMHU: Jorapudm UYHCIa, JECATHYHBIE W HATypajbHBIC
Jorapu(msi.



YpaBHeHUs] M HEPABEHCTBA

[IpumeHsATh  CBOMCTBAa CTENEHU A MPeoOpa3oBaHUSl  BBIPAKEHUI;
OIIEpUPOBATH IIOHATUSAMM: IIOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BomonHsaTe npeoOpa3oBaHMs  BBIPAXKEHHM, CcoOAEp)KalluX Jorapudmsl;
ONEepUPOBATh MOHATUAMU: JIOTApU(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE THUIbI JJOTapU(PMUYECKUX YPABHEHHUI U HEPABEHCTB.

Haxonuts pemenns npocTeNIX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHMHBIX YPABHEHUN U €€ PEIICHHE;
UCIIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH JUIsl PEILICHUS TPAKTUYECKUX 3a1a4.

HaxomuTe perieHus NpoCTEUIINX CUCTEM M COBOKYITHOCTEM palyOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBath peanbHbIE CHUTyallUM Ha S3bIKE anreOpbl, COCTaBIAThH
BBIDQKCHUS, YPAaBHEHMs, HEPABEHCTBA M CHCTEMBl II0 YCIOBHUIO 3a/ayH,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIENIU C HCTIOIb30BAaHUEM alllapara ajareopsl.

DYyHKIMU U TPAPUKHT

OnepupoBaTh  MNOHATUSAMU: NepUoaHuYecKas  (QYHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMHM, TOYKM DSKCTpeMyMa (YHKLUHMH, HauOoJpliee H
HauMEHbIllee 3HAueHUs (QYHKIMM Ha TPOMEXKYTKE, HCIOJb30BaTh HX IS
Uccle0BaHus (PYHKIINH, 3aJaHHOU rPaQUKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTENbHOM, Jorapu@mMuieckod u
TPUTOHOMETPUYECKUX (DYHKIMI; HU300pakaTh MX Ha KOOPAMHATHOM IJIOCKOCTU H
WCIIOJIb30BATh I PELICHUs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOMW TUIOCKOCTH TpadUKH JTMHEHHBIX ypaBHEHHM
Y WCIIOJb30BATh UX JJISl PELIEHUSI CUCTEMBI JINHEMHBIX YPaBHEHHUI.

Hcnonb3oBath rpaduku (QYHKIUHA A7 UCCIEAOBAHUA IPOLIECCOB H
3aBUCUMOCTEN U3 JPYTUX y4EOHBIX JUCLUILINH.

Havajia MaTeMaTH4eCKOr 0 aHAIM3a

OmnepupoBaTh MOHATUSAMU: HEMpPEPbIBHAS (PYHKIMS; MTPOU3BOAHAS (YHKIIHH;
UCIOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUN CMBICIT TPOU3BOAHON JIJIsl PELIEHMUSI
3a1ay.

Haxonuth npou3BOHbIE 3JIEMEHTAPHBIX (QYHKIUH, BEIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEIECHNUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh MPOU3BOAHYIO IJIS1 HCCAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIIEI0BAHUS K TOCTPOCHUIO TPaUKOB.

Hcrnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYIIETO PEIICHHS B
IIPUKJIAHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHUUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHUSMHU: TIepBooOpa3Has U  MHTErpal; IOHUMATH
reOMETPUYECKU U (PU3NUECKUI CMBICI UHTErpaa.



Haxoaute mepBooOpa3Hbie 37EeMEHTAPHBIX (YHKIMHA; BBIYUCIATh WHTETPAT
o ¢popmyine Hororona—JleliOuuiia.

PemaTte nmpukiagHbie 3aadyd, B TOM YHCIE COIUATBLHO-DKOHOMHUYECKOTO U
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOr0 aHaAK3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Konrpoabnsie | IlpakTuyeckue
n/n NMpoOrpaMMmbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
MHoecTBa pallMOHAJIBHBIX U
1 elCTBUTENbHBIX yKcell. PalronanbHbie 14 1 bubmioreia LIOK
A -rat https://m.edsoo.ru/1568aba3
YpaBHEHHS U HEPABEHCTBA
) @Oynkuuu 1 rpapuku. CTeneHsb ¢ 1eNbIM 6 bu6mmorexa IIOK
[I0Ka3aTeIeM https://m.edsoo.ru/1568aba3
3 ApupMeTHuecKrii KOPEeHb N—O0i CTEIICHH. 18 | bubmmorexa [IOK
HppaunonaibHbie ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
dopmybl
bu6mmoreka [JOK
4 TpUroHOMeTpHUH. T pUroHoMeTpudecKue 22 1
https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5 brbmorexa OK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 060001IeHNE, CHCTEMATHU3ALINS 3 | bubmmoreka [IOK
3HAHUH’ https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nupposbIe
Tema ypoka Konrpoabnsbie | IlpakTnueckue
n/n Bceero H3yYeHus | oOpa3oBaresibHbIe
padoThI padoThI
pecypcsl
MHOXEeCTBO U UX BJIEMEHTHI.
CriocoObl 3aJaHUST MHOXKECTB.
Onepanuu HaJ MHOKECTBAMU:
bubmioreka [IOK
1 nepeceueHre, 00beIMHEHUE, 1 2.09
. https://m.edsoo.ru/746d5dce
pa3zHocTb.M300pakeHue onepanui
HaJl MHOXKeCTBaMHU. /{luarpaMmbl
Ditnepa—Benna
Ienbre unciaa. OOBIKHOBCHHBIE M
JIeCATUYHBIC POOH, ITPOICHTHI,
PO TP Bu6morexa IJOK
2 OeCKOHEUHbIE TePHOTNIECKIE TPOOH. 1 03.09
. https://m.edso0.ru/be888093
JelicTBus ¢ palluOHATILHBIMHU
YHCIIaMH.
3 [Ipumenenue npoGeit ¥ NPOLIEHTOB | 09.09 bubmmoreka LIOK
JUIA pelleHus NPUKIIAAHBIX 3a/1ay. ' https://m.edsoo.ru/4d7{95fe
JlercTBUTEIbHBIE YUCTIA.
bu6mmnoreka [JOK
4 PaunonanbsHbIe U UppaMOHAIBHBIE 1 10.09
https://m.edsoo.ru/44dd 1046
qucia .
MoayJib 1eMCTBUTEIBHOT O YUCIa U
5 €ro CBOMCTBa. Apu(pMETHYECKUE 1 16.09 bubmmorexa [IOK
omnepalnuu ¢ JeiCTBUTEIbHBIMU ' https://m.edsoo.ru/d99d8c74
YUClIaMU




[IpuOnu>xEHHbIE BEIYHUCIICHUS,

bu6mmoreka [JOK

6 17.09
NpaBHia OKPYIIICHHA, 1P HKHHK% 1 https://m.edsoo.ru/2f36a36f
OIICHKA pe3yJibTaTa BHIYUCICHUM
. ToxecTBa U TOXKIECTBEHHEIE 53.09 bu6moreka [JOK
npeoOpa3oBaHus ' https://m.edsoo.ru/a97a12d9
g PaBHOCW/IbHblE YpaBHEHWA U ypaBHEHUA 24.09 bubmioreka [IOK
cnepcTemA ’ https://m.edsoo.ru/cb723fbd
b K
9 PaBHOCMANbHbIE HepaBeHCTBa 30.09 nosmotexa O
https://m.edsoo.ru/3a23acl5
10 MeTozpb! peneHus HeblX U JpoOHO- 01.10 bubmuoreka LIOK
palMOHAIBHBIX YPaBHEHHUI ' https://m.edsoo.ru/1 1ac68be
1 Pemenue 3a1au ¢ moMoIip0 JpoodHO- 07.10 bubmoteka [JOK
palMoOHAIIbHBIX YpaBHEHUH ' https://m.edsoo.ru/50bd{26d
12 Meron naTepBanoB. PanmonanbHble 08.10 bubmuoreka LIOK
HEPABEHCTBA. ' https://m.edsoo.ru/775f5d99
13 MeTobl peleHus MeJIbIX U APOOHO- 14.10 bu6moreka [JOK
panyoHaIbLHBIX HEPABEHCTB ' https://m.edsoo.ru/6ec7al07
Kontponbehas paborta o reme
"MHoO)KecTBa paliOHAJIbHBIX U
N bu6mnoreka [JOK
14 NEUCTBUTEILHBIX YHUCE. 15.10
https://m.edsoo.ru/1914a389
PaunonansHbie ypaBHEHUS U
HEpaBeHCTB"
ODyHKIMSA, CITOCOOBI 3aTaHHS
L5 ¢ynaknuu. I'paduk Gyakuun. O6aacTh 2110 bubmuorexa [IOK
ONpEETICHUSI U MHOXKECTBO 3HAYECHU I ' https://m.edsoo.ru/226eeabf
GyHKIUN.
Hymu ¢yuaxuum. [TpomexyTku
16 yH QYHKIL P y 5210 Bu6mnorexa [{OK

3HAKONOCTOSHCTBA. YETHBIE U

https://m.edsoo.ru/763e75ee




Heu€THbIE PyHKLIUU

[TonsiTe 00 0OpaTHOM (YHKIINUH.

bu6moreka [JOK

17 05.11
CaoiicTBa B3aMMOOOPAaTHBIX (QYKIUIT https://m.edsoo.ru/ff4564ad
Crenennas (YHKIMS ¢ HATypadbHBEIM

18 U 1IEJTBIM HO(IIC)ZBEITI;JIGM Eé };I;)OﬁCTBa u 11.11 bubmorexa OK

H ' ' https:/m.edsoo.ru/66446d3e
rpadux.
DnemMeHTapHbIe QYHKIUH.

19 [TocTpoenue rpaduka GyHKIHUH C 1211 bubmmorexa [IOK
TIOMOIIBIO 3JIEMEHTAPHBIX ’ https://m.edsoo.ru/6eadc6f1
npeoOpa3oBaHUi.

20 MoHATME KOPHSA N-01 cTeneHun. KopHu 18.11 bubmoteka [JOK
YETHOM M HEYETHOM CTEMNEHMW. ' https://m.edsoo.ru/3f25a047

)1 ApudmMeTnuecKuii KopeHb 19.11 bubmmorexa [IOK
HaTypaJIbHOW CTENEHU ' https://m.edsoo.ru/d82c¢36d4

2 CaoiicTBa apuPMETHUECKOTO KOPHS 2611 bubmotexa [JOK
HaTypaJbHOHN CTEEHU ' https://m.edsoo.ru/fe7fc4db
MpumeHeHne CBOMCTB KOPHA

P o P bu6moreka [JOK
23 HaTypa/ibHOW CTeNeHU ANA BblMUCNeHUA 26.11
https://m.edsoo.ru/d0f0b260
3HaYeHUA BblParKeHUA.
Broranciienne 3HadeHUs BBIpaXKEHNUS,
24 cojiepKalle KOpHU HaT :JILHOfI 02.12 bubmorera TIOK
Aepalll P P ' https://m.edsoo.ru/c3389865
CTeIeHU

75 Brruucnenue 3HaueHUs1 BBIPAXKEHUS 03.12 bu6mmnoreka [JOK
COZEepKaLE KOPHU U CTEINEHU ' https://m.edsoo.ru/444c4b9c
Brimmonnenue nelicteus B

bu6mmoreka [JOK
26 BBIPAXKEHUSX C apu(PMETHUECKUMHU 09.12
. https://m.edsoo.ru/54b815¢5
KOPHSIMU N—OM CTETEHU
27 [IpeoGpa3zoBanue BbIpaKeHHI, 10.12 bubmorexa [IOK




coAcCpKaluX KOPHU UCTECIICHU

https://m.edsoo.ru/83105a0e

ToxaecTBeHHbIE TPEOOPa30BAHMUS

28 BBIPAKEHUH, COIEpKALUX KOPHU N— 16.12 brbmioreia TOK
. https://m.edsoo.ru/2ablc7bc
Ol CTEIEHH
29 [IpeoGpa3zoBanHue BbIpaKEeHHUI, 17.12 bubmotexa [JOK
coJlepKalMX KOPHHU N—Oi CTENEHU https://m.edsoo.ru/eacb053c¢
30 Kontponbsnas pabora Ne2 2312 bubmuoreka LIOK
«ppalliOHaTbHBIE BEIPAAKEHUSI» https://m.edsoo.ru/8a5adasS1
31 Mertonb! pemeHus NpoCTEUInX 2412 bubmmoreka LIOK
HMppallMOHAJILHBIX YPaBHEHUN https://m.edsoo.ru/69106ae7
1 IIpumeHnenre nppalOHaIbHBIX 14.01 bubmuorexa [IOK
YpPaBHEHUN MPU PELICHUH 3a7a4 https://m.edsoo.ru/9362fea9
13 Mertonb! perenus UpparuoHAIbHBIX 20,01 bubmuorexa LIOK
YPaBHEHHI U HEPABEHCTB https://m.edsoo.1u/78d9b391
34 @OYHKIUS KOPHS M-OU CTENEHH, ee 2101 bubmorexa [IOK
CBOIiCTBa U rpaduK. https://m.edsoo.ru/de7ca33e
35 [TocTpoenue rpaduka GyHKIIH 2701 bubmotexa [JOK
KOPHsI HATYPAJIbHOU CTalleHU https://m.edsoo.ru/87e5e52d
KonTtponbhas pabora Ne2
36 «MppanuoHalbHbIE YPABHEHUS U 28.01 bu6amorexa [IOK
https://m.edsoo.ru/ebOcc5e3
HEpaBEHCTBa»
Tpuronomerpuyeckas OKpy>KHOCTb.
37 Péll)I[I/IaHHaH Afepa yria. Yfgf 03.02 bubmmorera [IOK
https://m.edsoo.ru/5f29b9b5
IIOBOPOTA. [yra OKpyKHOCTH.
KoopauHats! TOuek B
33 TPUTOHOMETPUUYECKON OKPY>KHOCTH. 04.02 bubmmorexa [IOK

3HAKHU CHHYCa, KOCUHYCA, TAHT€HCa U
KOTaHT'€HCa 110 YETBEPTIM

https://m.edsoo.ru/f13af630




TPUTOHOMETPUUYECKON OKPY’KHOCTH.

[TonsATHE CUHYC, KOCUHYC U TAHTE€HC

bubmoteka [JOK
10.02
39 MPOTUBOIOJI0KHBIX YUCITOBBIX hits://m.edsoo.rw/5f605ed0
apryMeHTOB
bu6moreka [JOK
40 D 11.02
OPMYJIE! HPHBEACHHA https://m.edsoo.ru/ec9f4d78
[IpeobpazoBanue
N bu6mmoreka [JOK
41 TPUTOHOMETPUYECKUX BEIPAXKECHUH C 17.02
https://m.edsoo.ru/b8f5d49a
OMOIIBIO GOPMYJT IPUBEIECHUS
42 Cunyc, KOCUHYC, TAHT€HC CYMMBbI 18.02 bubmuorexa [JOK
aprymMeHTOB ' https://m.edsoo.ru/f1{f9220
43 Cunyc, KOCUHYC, TAHT€HC Pa3HOCTH e bubmuorexa [IOK
apryMeHTOB ' https://m.edsoo.ru/6df195a0
[IpeoOGpazoBanue BeIpaXEHUH C
44 MOMOIIBIO (OPMYIT CYMMBI U 25.02 bubmorexa [OK
HIPIO DOPMYI €Y ' https://m.edsoo.ny/6b61¢578
Pa3HOCTH apryMEHTOB
45 ®opmyJbl ABOWHOT, TPOMHOTO U 03.03 bubmmoreka [IOK
IIOJIOBUHHOI'O apryMeHTa ' https://m.edsoo.ru/6ed2b3ba
[IpeoGpazoBanue BoIpaxeHUH ¢
46 MIOMOIIBIO IBOMHOT, TPOMHOTO U 04.03 bubmorera TIOK
HbIo A TP ' https://m.edsoo.ru/fcdd2a2e
MTOJIOBUHHOT'O apryMEHTa
®dopmybl Tpeodpa3oBaHUs CYMMBI U
Py peodp Y bu6mmnoreka [JOK
47 Pa3sHOCTH TPUTOHOMETPHUUECKUX 10.03
. https://m.edsoo.ru/b8a0ff2f
(GbyHKIMIA B TpOU3BEICHUE
dopmyIibl TpeoOpa3zoBaHUS U3 CYyMMBI
PMYJIbL HIPEOBP Y Bumorexa [JOK
48 U Pa3HOCTU TPUT'OHOMETPUUYECKUX 11.03
N https://m.edsoo.ru/12d1413c¢
(GbyHKIMI B TpOU3BeIeHNE
49 dopmyIbl peodpa3zoBaHuUs 17.03 bubmoteka IJOK




MIPOU3BEIICHUS TPUTOHOMETPUICCKUX
(GyHKIUN B CyMMY

https://m.edsoo.ru/e248c5fc

MpeobpasoBaHne TPUrOHOMETPUYECKNX

bu6moreka [JOK
50 Y 18.03
BEIPEIGHI M3 NPONISBEACHIA. https:/m.edsoo.ru/09bash3d
TPUTOHOMETPUYECKUX DYHKLNIA B CYMMY
51 ApKCUHYC, apKKOCUHYC, apKTaHT'€HC, 31.03 bubmotexa [JOK
ApPKKOTAaHT€HC YU CIIOBOI'O apryMeHTa ' https://m.edsoo.ru/1f4655da
57 Tpuronomerpuyeckue ypaBHeHUs 01.04 bubmmoreka LIOK
BHJIA Sin X=a, COS X=a W X PEIICHHE. ' https://m.edsoo.ru/76c€9958
53 TpUroHoMeTpuyeckme ypasHeHua tg x=a, 07.04 bubmioreka [IOK
ctg x=a ’ https://m.edsoo.ru/8fa598b5
Pemenue TpuroHomMeTpudeCcKux
54 aBHCHMI METOOM Pa3JIOKCHUS Ha 08.04 bubmorexa OK
P AOM P ' https://m.edsoo.ru/6baefe 19
MHOXKHUTEIN
Pemienne TpUroHOMeTpUUECKUX
55 ABHEHUN METOJ0M 3aMEHbI 14.04 bubmorexa OK
P . A ' https://m.edsoo.ru/alf8d141
epeMeHHOM
Pemenue TpUroHOMETpUYECKHUX bubmuoreka LIOK
56 . 5 5 15.04
YpPaBHEHUU IIEPBOU U BTOPOU CTEIEHU https://m.edsoo.ru/65a0f2d0
57 Peuienne TpUroHoMeTpUUECKUX 19.04 bubmuorexa [JOK
ypaBHEHUIA ' https://m.edsoo.ru/0d8a770d
53 Pemenune TpuroHoMeTpUYECKHX 20.04 bubmmoreka LIOK
YPaBHEHUI ' https://m.edsoo.ru/cec28774
59 Pemienrie TpuroHOMETPUYECKUX 21.04 bubmuorexa [IOK
ypaBHEHUM ' https://m.edsoo.ru/ebeec650
Kontponbhas pabora o reme
" bubmuoreka IIOK
60 DopMybl TPUTOHOMETPHUH. 22.04

Tpuronomerpuyeckue

https://m.edsoo.ru/ae44acdc




ypaBHenus'"/Bceepoccuiickas
npoBepodHas padora O6001meHue mo
temaM "OCHOBHBIE
TPUTOHOMETPUYECKIE (POPMYIIBL.
Tpuronomerpuueckue
ypaBHeHus"/Bcepoccuiickas
MpoBepovHas padboTa

MocneposatenbHocTn. Cnocobbl 3aaaHUA

bub OK
61 nocneposartesibHocTeil. MOHOTOHHbIE 28.04 nbmmotera L
https://m.edsoo.ru/b46a8228
nocnefoBaTeIbHOCTH
ApudmeTrueckas U reoMeTpudecKas
2 nporpeccun. Mcnonb3oBanue 29.04 bubmorexa [JOK
IIPOTPECCHUU IJISI PELIEHUS PEAIbHBIX ' https://m.edsoo.ru/d3666918
3a/1a4 NPUKJIAJHOIO XapaKkTepa
beckoneuno yObIBaromas
63 reomeTrpuueckas nporpeccus. Cymma 5 05 bubmotexa [JOK
OECKOHEYHO YOBIBAIOIIEH ' https://m.edsoo.ru/1cbf72b1
reOMETPUYECKOU MPOrpeccuu
64 @opMyIia CIOKHBIX IPOLICHTOB. 6.05 bubmmoreka LIOK
PeliieHne TEKCTOBBIX 3a/1a4. ' https://m.edsoo.ru/538fc437
[Ipumenenue GopMyIbl CI0KEHUST
bu6mmoreka [JOK
65 MPOLIEHTOB MPH PEUICHUU 12.05
https://m.edsoo.ru/c2627eca
(bUHAHCOBBIX M IKOHOMHUYECKHUX 3324
bubmioreka [IOK
66 Hrorosast KOHTpoIbHAS paboTa 13.05
P P https://m.edsoo.ru/33e6629¢
O000111eHME, cUCTEMAaTH3aLUs 3HAHUH
bu6mmoreka [JOK
67 3a Kypc anre0psl U Havau 19.05
https://m.edsoo.ru/188bbf6e
MareMaTuyeckoro aHaiamsa 10 kiacca
68 O06o0meHne, cHcTeMaTH3aIns 3HAaHUH 26.05 bubmoteka [JOK




3a Kypc anre0psl U Hadal

MaTeMaThuyeckoro aHaiamnsa 10 kimacca

https://m.edso0.ru/49f1b827

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KVIACC

KosnuyecTBo 4yacos DJIEKTPOHHBIE
e Tema ypoxka Kourpoabubie | IlpakTuueckue Aara tupposhie
n/n Bcero u3y4yeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
: CrerneHp ¢ paliuOHAJIbHBIM : bubmmoreka [IOK
IIoKa3aTeneM https://m.edsoo.ru/a52939b3
. bu6moreka [JOK
2 CBoiicTsa crenenu ! https://m.edsoo.ru/ff601408
[IpeobpazoBanue BbIpaXKEeHUH, bu6mmorexa IIOK
3 1
COAEpKALLUX PaALlMOHAJIBHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3zoBaHuEe BbIpaKCHHIA, | bubmuorexa [IOK
COZEpKAILIUX PALIMOHAIBHBIE CTENEHU https://m.edsoo.ru/343c6b64
5 [IpeobpazoBanue BbIpaX)eHUH, | bubmmorexa LIOK
coepaKalluX paliOHAJILHEIE CTEIIEHU https://m.edsoo.ru/4064d354
6 ITokazaTenbHbIE YpaBHEHUS U | bubmmoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/be76320c
7 [loka3aTenbHbIE ypaBHEHUS U | bubmmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
g [Toka3aTenbHbIe ypaBHEHUS U | bubmmorexa LIOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 ITokazaTenbHble YpaBHEHUS U | bubmuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 [Toka3aTenbHble ypaBHEHUS U | bubmuoreka IIOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
1 [Toka3arenbHast pyHKIUS, €€ CBOMCTBA | bubmoteka IJOK

u rpaduk

https://m.eds00.ru/85bc8132




KontposnpHas pabora o reme
"CreneHsb ¢ palliOHAIbHBIM

bu6mmoreka [JOK

12 nokazareneM. [loka3arenpHast
¢ynkuus. [TokasarenbHble ypaBHEHHS U hutps://m.edso0.ru/28efe2 2
HepaBeHCTBA"
bubmmoreka [IOK
13 Jlorapuw mca https://m.edsogru/?ae3230d4
14 JlecsiTU4HBIEC U HATYPAJIbHBIE bubmmorexa LIOK
Jorapu (pmbl https://m.edsoo.ru/lea72162
15 [IpeoGpa3zoBaHue BHIpAKCHHIH, bubmmorexa [IOK
coJiepXKaIuX Joraprupmbl https://m.edsoo.ru/da48154c
16 [IpeobpazoBanue BbIpaXEeHUH, bubmuoreka LIOK
coJepXKaIuX Jorapupmbl https://m.edsoo.ru/4beff03b
17 [IpeobpazoBanue BbIpaX]eHUH, bu6mmorexa LIOK
coZiepXKaIux JorapumMbl https://m.edsoo.ru/fe189{2d
13 [IpeobpazoBaHue BhIpAKECHHIA, bubmotexa [JOK
COZIepKaIIMX JIOTapu(MBbI https://m.edsoo.ru/fadb8aas
19 Jlorapudmudeckue ypaBHEHUS U bubmotexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapupmudeckue ypaBHEHUs U bubmmorexa LIOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
71 Jlorapudmudeckue ypaBHEHUS U bubmuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9
2 Jlorapudmudeckue ypaBHEHUS U bubmuotexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/15bc1cfb
3 Jlorapudmuyeckas GyHkIwms, e bubmmorexa [IOK
CBOICTBa U rpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapupmudeckas GyHKIMs, €€ bubmmorexa LIOK




cBOMCTBa U rpauk

https://m.eds00.ru/9d 102051

55 Tpuronomerpuyeckue QyHKIIUH, KX bubmmorexa [IOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckrne QyHKINU, UX bubmotexa [JOK
CBOMCTBA M rpauKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue QyHKIUU, UX bubmmoreka [IOK
cBoMcTBa U rpaduKu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpuueckue QyHKIUHU, UX bubmmoreka LIOK
CBOMCTBa U rpaduKu https://m.edsoo.ru/24ab3c53
29 IIpumepsbl TPUTOHOMETPUUECKUX bubmuorexa [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [Ipumepsl TPUTOHOMETPUYECKUX bubmuoreka LIOK
HEPABEHCTB https://m.edsoo.ru/0c837397
31 ITpumepsl TPUTOHOMETPUUYECKUX bubmmorexa [IOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 [Ipumepsl TPUTOHOMETPUUECKUX bubmmorexa LIOK
HEPaBEHCTB https://m.edsoo.1ru/0f903c75
KonTtponbHas pabora no reme
"Jlorapumudeckas GyHKIHS.
Jlorapupmuyeckue ypaBHEHUs U
33 Hepa]fqu;TBa.TpI/IFOI};gMeTpI/I‘leCKI/Ie bubmioreia [IOK
https://m.edsoo.ru/10130727
(YHKIIUU U UX
rpaduku. TpUuroHoMeTpuyecKue
HepaBeHCTBA"
bu6mmoreka [JOK
34 | Henpepeipieie GyHiLin https:/m.eds00.ru/403bfb0d
35 MeTon MHTEpBAIIOB AJIsl PEIICHUS bubmorexa [IOK

HEpPaBEHCTB

https://m.edsoo.ru/6db0b423




36 Meron HHTEpBAIIOB AJIs PELICHUS bubmuoreka IIOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
bu6mmoreka [JOK
37 [IponsBoana
POH3BOIA Py HKIIH https://m.edsoo.nw/0731ad3d
bu6moreka [JOK
38 I1
POH3BOAHAS (pyHKILHH https://m.edsoo.ru/723dd608
39 I'eomerpudeckuii u pusnueckuit CMbICI bubmmoreka [IOK
MIPOU3BOTHOU https://m.edsoo.ru/6¢8d36{f
40 I'eomerpuyeckuii U GU3MIECKUI CMBICI bubmuotexa [JOK
MIPOU3BOTHOM https://m.edsoo.ru/a413eca9
bubmioreka [IOK
41 IIpounsso € DJIEMEHTa 7
POH3BOHEIC OJICMCHTAPHbIX (yHKLUMH https://m.edsoo.ru/c7550e5f
42 [TpousBoaHBIC DIIEMEHTAPHBIX PYHKIIUN bubmorexa [OK
https://m.edsoo.ru/14ab3cdb
13 [IponsBoaHas CyMMBl, IPOU3BEACHUS, bubmmoreka LIOK
9acTHOTO (YHKIIHIA https://m.edsoo.ru/c12a0552
44 [Ipon3BoaHast CyMMBI, TPOU3BEECHUS, bubmmoreka LIOK
4acTHOTO (YHKIIMHA https://m.edsoo.ru/d598{201
45 [IpousBoaHast CyMMBbl, IPOU3BEACHUS, bubmmoreka LIOK
YaCTHOT'O (PYyHKITUH https://m.edsoo.ru/1de34d4d
IIpumeHeHr e MPOU3BOAHOM K
N bu6mmoreka [JOK
46 UCCIICIOBAaHUIO PYHKIIUN Ha
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpumenenne npon3BOIHON K
. bubmotexa [JOK
47 UCCJIEZIOBAHNIO (PYHKIIMN Ha
https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U AKCTPEMYMBI
43 [IpumeHeHnne npou3BOIHON K bubmmorexa [IOK

UCCIIeIOBaHNIO (DYHKIMN Ha

https://m.edsoo.ru/0b4 1 ledd




MOHOTOHHOCTD U OKCTPEMYMBbI

IIpumeHneHre TPOU3BOAHOMN K

49 e — 1 bu6mmoreka [JOK
HUCCIIENOBAaHU KLU H
s YHER https:/m.edsoo.ru/cafobd2f
MOHOTOHHOCTh M KCTPEMYyMBbI
Haxoxnenrne HanOonbIIEro U
50 HaUMEHbIIIEro 3HaUeHUs PYHKIIUU Ha bubmotexa IIOK
y https://m.edsoo.ru/fac78105
oTpe3Ke
Haxoxnenne HanOOIbIIEro U
bu6mnoreka [JOK
51 HAaWMEHBIIEro 3HaYeHUs PYHKITUU Ha
https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOOIbIIEro U
bubmioreka [IOK
52 HaWMEHbBILIEro 3HaYeHUs! PYyHKLHUU Ha
https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenue HanOoNbIIErO U
53 HaMMEHBIIIET0 3HAYCHHS (PYHKITUU Ha Bubmiorexa IOK
Y https:/m.eds00.ru/d9469916
OTpe3Ke
Haxoxnenne HanOOIbIIErO U
bu6mmoreka [JOK
54 HaWMEHBIIIETO 3HAYCHHs (YHKITUU Ha
https://m.edsoo.ru/ad15000e
oTpe3Ke
Haxoxnenne HanOoAbIIEr0 U
bubmioreka [IOK
55 HAaWMEHBIIEro 3HaYeHUs PYHKITUU Ha
https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenne npon3BOIHON A1
HaXO0XCHUS HAUTYUIIEro PEeIICHUs B
bubmioreka [IOK
56 MPUKJIAIHBIX 3a7a9ax, IS
https://m.edsoo.ru/13205d80
OTIpEeIeICHHs] CKOPOCTH TIpoliecca,
3a1aHHOr0 (HOPMYJIIOH MK TpaduKOM
57 KonTponpHas pabora 1o Teme bu6moreka [JOK




"[IponsBonnas. [Ipumenenue
MpOU3BOTHON"

https://m.edsoo.ru/f8ed 599

[TepBoobpa3znas. Tabmuma

bu6moreka [JOK

58
MepBO0OPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobpa3znas. Tabmuma bubmotexa [JOK
MepBOOOPa3HBIX https://m.eds00.ru/30c3697b
60 WHrerpain, reoMeTpudeckuil u bubmuoreka LIOK
(hU3HYECKUI CMBICI MHTETpajia https://m.eds00.ru/391272c9
61 WHrerpai, reoMeTpu4ecKuil u bubmmoreka LIOK
(bu3nYecKuil CMbICI UHTErpaa https://m.edsoo.ru/d359fb5f
62 HuTerpan, reomeTpudeckuii u bubmuorexa [IOK
(bU3HYECKUI CMBICII HHTETpajia https://m.edsoo.ru/07eb464b
63 Brruucnenue nunrerpana mo gopmyse bubmotexa [JOK
Herotona—JleiiOuuia https://m.edsoo.ru/b9b225¢3
64 Brrancnenne naTerpata mo popmyine bubmorexa [IOK
Herotona—JleiiOHumna https://m.edsoo.ru/b800deb4
65 Brraucnenue unrerpana mo gopmye bubmotexa [JOK
Hprotona—JleiiOHuia https://m.edsoo.ru/fSeed075
66 Brrancnenne naTerpana mo Gopmymne bubmuotexa [JOK
Hrrotona—JleiiOnuia https://m.edsoo.ru/41da431a
. . bu6mmoreka [JOK
67 CucreMbl TMHEHMHBIX ypaBHEHHUI
https://m.edsoo.ru/b648235a
N . bu6mmnoreka [JOK
68 Cucrembl TMHEHHBIX YPaBHEHUIN
https://m.edsoo.ru/5ab83864
Pemenne npukinagHbIx 3a1a4 C
. bubmotexa [JOK
69 MTOMOIIBIO CUCTEMBI JIMHEHHBIX
. https://m.edsoo.ru/a4d65ee5
ypaBHEHHI
70 Pemienne npukiiagHbIx 3a/1a4 ¢ bubmotexa [JOK




MOMOUIBIO CHCTEMbI TUHEHHBIX
ypaBHEHUM

https://m.edsoo.ru/aa5962el

Cucremsl 1 COBOKYITHOCTH ILICJIBIX,
palrOHAJIBHBIX, HppalluOHAJIbHBIX,

bu6moreka [JOK

71 MOKa3aTeNIbHBIX, JOrapu(pMUIECKUX https://m.edsoo.1u/48190472
YPaBHEHHI U HEPAaBEHCTB
CucreMbl 1 COBOKYITHOCTH IIEJIBIX,

79 paluMOHAIBHBIX, HPPALMOHAJIBHBIX, bubmmoreka LIOK
MIOKa3aTeJIbHBIX, JOrapu(pMUIECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHHI U HEPABEHCTB
Cucremsbl ¥ COBOKYITHOCTH 1IEJIBIX,

73 palMOHAJIBHBIX, UPPALIUOHAIIbHBIX, bu6mmorexa IIOK
MMOKAa3aTeNbHBIX, JIOrapu(hMUYECKIX https://m.edsoo.ru/7ab8d17e
YpaBHEHUU U HEPABEHCTB
CucreMsl U1 COBOKYITHOCTH LIETIBIX,

74 palMOHAIBHBIX, UPPALMOHAIIBHBIX, bubmmoreka LIOK
MOKa3aTeNIbHBIX, JOrapu(pMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHHI U HEPABEHCTB

75 Hcnonp3zoBanue rpaduKoB (yHKIHMA bubmmoreka LIOK
JUISL pEIIEHUs] YPAaBHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonp3zoBanue rpa¢pukoB GyHKIUI bubmmoreka LIOK
JUIS pELICHUS] YPAaBHEHUM U CUCTEM https://m.edsoo.ru/a7d95{79
IIpumeHeHre ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO

77 MaTeMaTUUYECKUX 3aJ1a4 U 3a7a4 U3 Bubmiorexa IOK

. https://m.edsoo.ru/ca878deb
Pas3IMYHBIX 00JIaCTel HAyKU U
peanbHON KU3HU
78 KonTponwsHas pabora 1o Teme bubmorexa [OK

https://m.edsoo.ru/471c735b




"MHTerpan u ero npuMeHeHUsl.
Cucrembl ypaBHeHUI"

HatypaspHble U 11enble yncia B 3a1a4ax

bu6moreka [JOK

7 13 peaabHOU KU3HU https://m.edsoo.ru/3ceel327
20 HatypanpHble 1 Lenble 4uciia B 3aaa4ax bubmmoreka LIOK
W3 pEeAIbHOW KU3HU https://m.edsoo.ru/a35al31d
81 HatypanbsHble u 1enble yncia B 3aj1a4ax bubmuoreka LIOK
U3 peaabHOU XKU3HU https://m.edsoo.ru/ef10c4{9
82 [Ipu3HaKu 1eIMMOCTH LENBIX YUCEIT bubmorexa HOK
https://m.edso00.ru/51696a67
bu6mmnoreka [JOK
83 [Ipu3Haku 1eIUMOCTH LEIbIX YUCEI
https://m.edsoo.ru/fab81c0e
bu6moreka [JOK
84 [Ipu3HaKu 1EIUMOCTH IEIbIX YUCEI
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpeHue, 0600IICHNE, bu6mmoreka [JOK
CUCTEMaTH3allHsl 3HAHUW. Y paBHEHUS https://m.edsoo.ru/0312cf8c
26 [ToBTOpenue, 06001ICHME, bu6moreka [JOK
CUCTEMATH3alMs 3HAaHUW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, o6obIeHME, bubmmoreka [IOK
cUCTEMaTHU3alvs 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpenue, 0600IIeHNHE, bubmioreka [IOK
cUCTEMaTHh3alvs 3HaHUM. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
[ToBTOpenue, o0od1IEeHME, bu6mmorexa IIOK
89 .
CUCTEMaTH3alHsl 3HAHUW. Y PaBHEHUS https://m.edsoo.ru/9c44cbeca
90 [ToBTOpEenue, 06001ICHHE, bubmmorexa [IOK
cucTeMaTHh3alus 3HaHuil. Y paBHEHUS https://m.edsoo.ru/337aad59
91 [ToBTOpeHue, 0600IICHNE, bu6mmoreka [JOK

cucTemaTu3anus 3HaHui. HepaBeHcTa

https://m.edsoo.ru/a86014el




9 [ToBTOpenue, 0600IICHNHE, bu6mmoreka [JOK
cucreMaru3aius 3Hannil. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHue, 0600IICHNHE, bu6moreka [JOK
cucTemaTu3anus 3HaHui. HepaBeHcTa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, o6obIIEHNE, bubmmorexa [JOK
cucrteMaru3anus 3HaHuii. HepaBencrea https://m.edsoo.ru/c3d4b282
[ToBTOpeHue, 0600IICHNE,
N bu6mmoreka [JOK
95 cucreMaTn3anus 3HaHui. CUCTEMBI
. https://m.edsoo.ru/a20b8adc
ypaBHEHUI
[ToBTOpenue, 0600MICHNME,
. bu6mmoreka [JOK
96 cucteMaru3anus 3HaHui. CHCTEMBI
. https://m.edsoo.ru/a012476d
ypaBHEHHI
97 [ToBTOpEHUE, 0000IICHHE, bubmmorexa [IOK
cucreMaru3aius 3Hanuil. DyHKIuu https://m.edsoo.ru/d620c191
08 [ToBTOpeHue, 0600IICHNHE, bu6mmoreka [JOK
cucTemMaTH3anus 3HaHui. OyHKIIUN https://m.edsoo.ru/7017196f
bubmioreka [IOK
99 n S
Toropad KOHTPOJ-H)HaH pa oTa https://m.edsoo.ru/S1309889
100 Htorosas koHTpoJbHas paboTa bubmoteta LIOK
https://m.edsoo.ru/2276973
OO0o006111eHMEe, cUCTEMAaTH3aIUs] 3HAHUH
101 3a Kypc anreopsl U Haval bu6mmnoreka [JOK
MaTeMaTHdeckoro anaiauza 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O000111eHME, cUcTEMAaTH3aLMs 3HAHUH
102 3a Kypc ayireOpbl ¥ Havyasl bubmotexa [JOK

MaremMatuueckoro agaiamusa 10-11
KJIACCOB

https://m.edsoo.ru/cead345¢e




OBUIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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