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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1o MareMaruke: aaredpe U HadajiaM MaTeMaTHYeCKOTO aHau3a s
10 xmacca 06a30BOTO YpOBHS COCTaBJieHA B COOTBETCTBUHU ¢ TpeOoBaHMsMH DenepalibHOTO
roCyJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAapTa cpenHero oOmiero oOpaszoBaHus (TpUKa3
MunucrepctBa npocsemieHus Poccuiickoit ®enepauun ot 12.08.2022 Ne 732), Ha OoCHOBe
®denepanpHoil paboyeil mMmporpaMMbl OCHOBHOTO CpPEIHEr0 oO0pa3oBaHUsS 10 MaTeMaTHKE,
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOTO cpenHero odpaszosanus MbOVY «lllkona-
smreii Ne 2y.

Pabouast mporpaMMa OpHEHTHPOBAHA HA IEJICBBIC MPUOPUTETHI TyXOBHO-HPABCTBEHHOTO
pa3BHUTHS, BOCITUTAHUS U COIMAIU3ANNHN yJaluxcs, chopMympoBaHHBIC B paboueii mporpaMme
pocrmrannst MBOY «llIkoma-nuieii Ne 2.

Peanu3amust mporpaMMbl [0 MaTeMaTUKe OOECIeYMBACT OBJAJCHUE KITFOYCBBIMU
KOMITETEHITUSIMHU, COCTaBIISIONIUMU OCHOBY JUISI CAMOPAa3BHUTHsI M HENMPEPHIBHOTO OOpa30BaHUSA,
[[EJIOCTHOCTh  OOMICKYJIBTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIIGHOTO PA3BHTHUS JIMYHOCTH
00yJaronuxcs.

B mporpamme mo maTeMmMaTHKe YYTCHBI HJCH W TOJIOKeHUs KOHIENIUW pa3BUTHS
MareMatudeckoro obOpazoBanus B Poccuiickoit ®enepanmu. B cooTBeTCTBHHM ¢ Ha3BaHUEM
KOHIICIIIIUN, MaTeMaTHYeCKoe OO0pa30BaHHE JOJDKHO, B YAaCTHOCTH, IMPEJOCTABIATH KaXKIOMY
oOyJaronieMycss BO3MOXXHOCTh JTOCTIIKEHHUSI YPOBHSI MaTeMAaTHYCCKUX 3HAHHMA, HE0OXOIUMOTO
JUTSl JaJIbHEWIIEeH YCIeNTHOM XKu3HU B oOmiecTBe. MIMEHHO Ha pelieHre ATOW 3a7aud HareleHa
porpaMmMa o MareMaTuke 6a3o0BOro ypoBHSI.

B omoxy mmdpoBoit TpaHchopmanuu Bcex cdep UEIOBEUECKOW  JEATEITBLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYECKOU
MOATOTOBKU. Y3K€ B IIKOJIE MaTeMaTHKa CIIY)KUT OTMIOPHBIM MPEAMETOM ISl U3YUEHUSI CMEXKHBIX
JTUCLMIUIMH, a B JKU3HMU TOCJIE LIKOJIBI peaibHON HEeOOXOIUMOCTbIO CTAaHOBHUTCSI HEIPEPHIBHOE
oOpaszoBaHue, 4TO TpeOyeT MOJTHOLIEHHONW 0a30BOM 00meo0pa3oBaTeILHON MOATOTOBKU, B TOM
Yyyuclie U MareMaTH4yeckoil. ODTo O0OYCIOBIEHO TeM, 4YTO B HAlld JHU PacTET YHUCIO
CHEIHAIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTuKu: U B cdepe
SKOHOMMKH, U B OHM3HECE, U B TEXHOJOTUYECKHX OONACTAX, U JaKe B T'yMaHUTApHBIX cepax.
Takum o06pazoM, Kpyr oOyuaromuxcs, A KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM
MIPEeIMETOM, CYIIECTBEHHO PacIIUpSETCs.

[IpakTryeckas OJIE3HOCTh MaTEMATUKH OOYCIOBIIEHA TEM, YTO €€ MPEAMETOM SIBIIIOTCS
(dyHIaMeHTalIbHBIE CTPYKTYpPHI HAIlIETO0 MHUpPA: MPOCTPAHCTBEHHBbIE (POPMBI U KOJIUYECTBEHHBIC
OTHONICHUSI OT TMPOCTEUIINX, YCBAaMBAEMbIX B HEMOCPEACTBEHHOM OTMbBITE, A0 JOCTATOYHO
CIIOKHBIX, HEOOXOAUMBIX JJISi PA3BUTHUS HAYYHBIX U TEXHOJOTMYECKHUX UJeH. be3 KOHKpPETHBIX
MaTeMaTHYeCKUX 3HAHWUN 3aTPYyJAHEHO MOHUMAaHHE MPUHIUIIOB YCTPOWCTBA M HUCHOJIB30BAHUS
COBPEMEHHOW TEXHHKH, BOCIPHUSATHE ¢ HHTEPIpEeTalus pa3HOOoOpa3HOl  COLUaIbHOM,
HKOHOMHYECKOH, MONUTHYeCKON nHpopmanmu, ManodddekTuBHa MOBCEAHEBHAS MPAKTUUYECKas
JesITeNbHOCTh. KaXXIoMy 4YenoBEeKY B CBOEH JKHU3HM MPUXOTUTCS BBIMIOIHATH JTOCTATOYHO
CIIOHBIE PACUYEThl U COCTABJISTH HECIIOXKHBIE AITOPUTMBI, HAXOAUTH HYKHbIE (DOPMYNIBI H
MIPUMEHSTH UX, BIAJETh MPAKTUIECKUMU TPUEMaMU T€OMETPUIECKIX U3MEPEHHI U MMOCTPOCHHUI,
YUTaTh HHPOPMAIIUIO, TPEICTABICHHYIO B BUAY TaOIUII, TMarpamMm U rpadukoB, )KUTh B YCIIOBUIX
HEONPeeIEHHOCTU U TIOHUMATh BEPOSTHOCTHBIN XapakTep ClydalHbIX COOBITHIA.

OpHOBpeMEHHO ¢ pacmupeHueM cdep NPUMEHEHUS MaTeMaTHMKH B COBPEMEHHOM
oOmiecTBe BCE OoJiee BaXKHBIM CTAHOBUTCS MATEMATUYECKUI CTHIIb MBIIIUICHUS, TTPOSBISIONTUICS
B OTIPEIEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3yueHuss MaTeMaTHKU B apceHal MpUuEMOB
Y METOJIOB MBIIICHUSI YeTTOBEKa €CTECTBEHHBIM 00Pa30M BKIIOYAIOTCS WHIAYKIUSA U JETYKIUS,
0000IIeHNe W KOHKpETH3allus, aHalhu3 M CHHTE3, KilaccuPHKAIMs U CHCTeMaTH3allus,



abctparupoBanue ¥ aHanorua. OOBEKTHI MaTeMaTHMYECKHX YMO3AKIIOUEHHH, MpaBuUia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX TOCTPOCHHI, CIOCOOCTBYIOT BHIPAOOTKE
yMeHusi (HopMyaupoBaTh, OOOCHOBBIBATH U JIOKA3bIBAaTh CYXKJEHHS, TEM CaMbIM pa3BUBAIOT
JIOTMYECKOE MBIIUIEHHe. MaremaTuke MpPUHAMISKUAT Bexymias pojb B (GOpMUPOBAHUH
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS M BOCIIUTAHUH YMEHUH JMeCTBOBATh MO 3aaHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHHIE W KOHCTPYHMPOBATh HOBHIE. B mporecce pemeHus
3aJa4 — OCHOBHOW y4eOHOM e TEeNPHOCTH Ha YPOKaxX MaTeMaTHKH — PAa3BUBAIOTCS TBOPUYECKAS
MPUKJIAHAS CTOPOHBI MBIIILJICHHS.

OOyuyenue MareMaTHKE Ja€T BO3MOXKHOCTb pPa3BUBATh y OOYYalOIIMUXCS TOYHYIO,
panroHaNbHYI0 U HH(POPMATUBHYIO PeUb, YMEHUE OTOMPATh HanOOJIee TOXOISIINE S3bIKOBHIC,
CHMBOJIMUECKHE, TpapUUecKue CpelIcTBa Ui BBIPAKEHUS CYKICHHH | HarJsAHOTO WX
MIPEICTaBIICHHUS.

Heo0xoMMbIM KOMIIOHEHTOM OOIMIEH KyJbTYPHl B COBPEMEHHOM TOJKOBAHHH SIBIISICTCS
oOr1ee 3HAKOMCTBO C METOJAMH TIO3HAHUS JEHCTBUTEIBHOCTH, TPEJICTABICHUE O MPEIMETe U
METOJIe MAaTeMaTHKH, €r0 OTJIIMYHS OT METOJOB €CTECTBEHHBIX M T'YMAaHHTapHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHSI MAaTEeMAaTHKH JIJIsl pelIeHUs] HayYHBIX W MPUKIAJHBIX 3a/1a4. Takum
o0pa3zoMm, MaTemaTHieckoe 00pa3oBaHHe BHOCHT CBOW BKJIAJ B (POpMHUpPOBaHKE OOIIEH KyIbTYpHI
YeoBeKa.

W3yueHne MaTeMaTHKH CIIOCOOCTBYET JCTETHYECKOMY BOCHHUTAHUIO  YEJIOBEKa,
MOHMMAHUIO KPacoThl W  W3ANIECTBA MaTEMaTHUECKHX  PAaCCyXJCHWUH, BOCIPHUATHIO
reOMEeTpUIECKUX (hOpM, YCBOCHHUIO UIe CHMMETPHUH.

[IpuopurernpiMu 1eTsIMA OOydeHHs MaTemaTuke B 10 kmacce Ha 0a30BOM YpOBHE
SIBJISIFOTCSL:

dbopMupoBaHHE  IEHTPAJIbHBIX MaTeMaTHMUECKUX MOHATHH  (YMCIO, BEJIWYHHA,
reoMeTpuueckas  ¢urypa, TepeMEHHas, BEPOATHOCTh, (yHKIHS), O0OECMEeUYNBAIOIINX
MIPEEeMCTBEHHOCTh M NMEPCIEKTUBHOCTh MaTEMaTHUYECKOT0 00pa3oBaHus 00y4aroIuXCs;

nojBeieHue oOy4yaronxcs Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHUKUd M OKpYXKAIoUIEro Mupa, MOHMMAaHHE MaTEeMaTHKU Kak 4acTH OOIIed KyJIbTyphl
YeJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYaIbHBIX W TBOPYECKHMX  CIIOCOOHOCTEHl  oOyuaromuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBILUICHUS, HHTEpeca
K U3Y4YCHHIO MAaTeMAaTHKH;

(dbopmupoBanre PyHKIIMOHATBEHON MaTeMaTHYeCKON T'PaMOTHOCTH: YMEHHSI pacliO3HABATh
MaTeMaTHYeCKHE aCTeKThl B PEAIbHBIX )KU3HEHHBIX CUTYAIUSAX U [IPU U3YYSHUU APYTUX YUeOHBIX
MPEeIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (hOpMyIUpOBaTh UX Ha SI3bIKE
MaTeMaTHUKU M CO3[aBaTh MAaTeMaTUYECKUE MOJENH, MPUMEHSATh OCBOCHHBIH MaTeMaTUYeCKUI
anmapat Uil pelleHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/ay, WHTEPIPETUPOBATH U OLIEHUBATH
MOJIy4YE€HHBIE PE3YJIbTAThI.

HEJIM U3YUEHUSA YYEBHOI'O KYPCA

VYueOHblif Kypc «Anredpa M Hayala MAaTeMaTHYeCKOrO aHalli3a» SBISETCS OJHUM U3
HauboJiee 3HAUYMMBIX B IPOrpaMMe CpeIHero obmero oOpa3oBaHMs, MOCKOJIBKY, C OJIHOU
CTOPOHBI, OH 00€CIIeunBaeT MHCTPYMEHTAJIbHYIO 0a3y /Ui U3yYeHHs BCEX €CTECTBEHHO-HAYYHbIX
KYPCOB, a C Ipyroil cTopoHbl, (GOPMHUPYET JIOTHYECKOE M A0CTPAKTHOE MBIIIIJICHHE 00Yy4aroIXCs
Ha ypOBHE, HEOOXOJWMOM JUIsl OCBOCHHS Y4eOHBIX KypcOB HMH(pOpPMATHUKH, OOIIECTBO3HAHMS,
UCTOPHH, CIOBECHOCTH. B pamkax ydeOHOro kypca «AnreOpa M Hayajga MaTeMaTHYECKOTO
aHaJIM3a» 00yJarolIuecs: OBJIAJEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM HayKu, KOTopas
(bopMynupyeT CBOU JOCTHKEHHS B MaTeMaTHUECKOU (opme.
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VY4eOHbIil Kypc anreOpbl U Hayajl MaTEeMaTHYEeCKOTO aHaM3a 3aKJIa/JbIBAaeT OCHOBY IS
YCIIEIIHOTO OBJAICHUS 3aKOHAMH (DPU3UKH, XUMHUH, OMOJIOTHH, TOHUMAHUsI OCHOBHBIX TEHICHIIUI
HSKOHOMUKH U OOIIECTBEHHOH KU3HU, TO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBHIX U
KOMIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO MCIIOJIB30BAaTh MX B MOBCEIHEBHOH XM3HU. B Toxke
BpeMsl OBJIaZIcHHE aOCTPAKTHBIMH M JIOTUYECKH CTPOTMMH MAaT€MaTHYECKUMHU KOHCTPYKIHUSMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTH YTBEPXKICHHS,
UCTIOJBb30BaTh 00O0OIIEHHE W KOHKPETHU3ALHUIO, a0CTparupoBaHHE M aHAIOTHIO, (OPMHPYET
KpEaTUBHOE M KPUTHYECKOE MBIIUICHHE. B Xo/1e n3ydeHus anreOpsl U Havall MaTeMaTHYeCKOTro
aHaJIn3a Ha ypPOBHE CpeaHero oomero oOpa3oBaHHs OOYYAOIIHECS IMOJIYYalOT HOBBIA OTIBIT
pelieHusl TPUKIAAHBIX 3a7ad, CAMOCTOSITENFHOTO IIOCTPOCHHUS MaTeMaTHYECKUX MOJAeien
peambHBIX CHUTYyallMd W WHTEPHPETAllMd IIOJIYYeHHBIX PEIICHHH, 3HAKOMATCS C TpUMEpaMH
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MpPHPOJIE, HayKe M B HCKYCCTBE, C BBIIAIONIMMUCS
MaTeMaTHIECKUMHU OTKPBITHSIMU U UX aBTOPAMHU.

VY4eOHbIi Kypc anreOpsl M Hadajl MaTeMaTHYeCKOTO aHaIn3a 00JIaJaeT 3HAYUTEIHHBIM
BOCIIMTATENIFHBIM TOTEHIMAJIOM, KOTOPBIM peann3yercss Kak dYepe3 ydeOHBId Marepua,
crocoOcTBYIONINI (POPMUPOBAHNIO HAYYHOTO MUPOBO33PEHUS, TaK U Uepe3 CelUuPUKy yueOHOM
NEATeNbHOCTH,  TPEOYIOMmEH  CaMOCTOSITEIbHOCTH,  aKKypaTHOCTH,  NPOJOJDKUTEILHON
KOHIICHTPAIIMY BHUMAaHUS 1 OTBETCTBEHHOCTH 3a TOJTYYeHHBINA Pe3yIIbTaT.

B ocHoBe Meromuku oOydeHus: anreOpe M HadajlaM MaTEeMaTHYeCKOrO aHajn3a JICKUT
JeSTeTbHOCTHBIN MPUHIIUT 00ydeHHUSI.

B cTtpykrype mporpamMmbl mo anreOpe W HadallaM aHaW3a BBIJEISIOTCS CIIEIYIOIINE
coJiepKaTelbHO-METOIMYECKUue JHHUU: «YUucina u BblUMCIEHUs», «DYHKIUM U Trpadukm»,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTtudeckoro aHanusza», «MHOXKECTBA U JIOTHKay.
Bce ocHOBHBIE cofepkKaTeabHO-METOJNYECKUE JIMHUM HM3Y4aroTcs Ha MPOTSDKEHUM IBYX JIET
0o0y4eHHsI Ha ypOBHE CpeAHero oO0mero oOpa3oBaHMs, €CTECTBEHHO IOTOJHSS APYT Apyra u
IIOCTENIEHHO HACBIIAsACh HOBBIMM TeMaMHM M pasfenamu. [laHHbI ydeOHbI Kypc sBisercs
MHTETPATUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe colepKaHHE HECKOJIBKMX MaTeMaTHYeCKHX
IUCLUIUIMH: ajiredpa, TPUrOHOMETpUsl, MaTeMaTHUECKUH aHaJIu3, TEOpUs MHOXKECTB U apyrue. [1o
Mepe TOro Kak 00y4aroIuecs: OBIaJeBatoT BCE Oojiee MUPOKUM MAaTEMATHUYECKUM alapaToMm, y
HUX I0CJIEZIOBAaTENIbHO (OPMHUPYETCS M COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTUYECKYyHO
MOJIeNlb PEAJbHOW CUTyalluH, IPUMEHSTh 3HaHUA, NOJy4YeHHble B y4eOHOM Kypce «Anredpa u
Hayajga MaTeMaTHYeCKOro aHajlu3a», Uil PpELIEHUS CaMOCTOSTENbHO C(HOPMYIUPOBAHHOM
MaTeMaTH4eCcKOH 3a/1auu, a 3aTeM UHTEPIIPETUPOBATh MOJyUEHHBIH pe3yibTar.

ConepxatenpHo-MeToAMUeCcKass  JMHUA  «Yucma M BBIYMCICHMS» — 3aBepllaeT
(opMUpOBaHHE HABBIKOB MCIIOJIb30BaHMsI JIEHCTBUTENIBHBIX YHUCE, KOTOpOe ObUIO HavyaTo Ha
YPOBHE OCHOBHOTo o6uiero oOpasoBanus. Ha ypoBHe cpeanero obuiero obpasoBanusi ocodoe
BHUMAaHHE yJessgeTcsl (POPMHUPOBAHUIO MPOYHBIX BBIYMCIUTEIbHBIX HABBIKOB, BKJIIOYAIOUINX B
ce0sl MCII0JIb30BaHUE PA3JIMYHBIX (OPM 3aMUCH JEHCTBUTENIBHOIO YHUCIA, YMEHHE PallMOHAIBHO
BBIMOJIHATE JAEUCTBUSL C HUMM, JenaTh IPUKHUIKY, OLIEHUBaTh pe3yibrar. OOywarommecs
[IOJTy4al0T HABBIKM MPUOMMKEHHBIX BBIYMCICHUHM, BBINOJIHEHUS JACUCTBUI C YHCIaMH,
3allMCaHHbIMM B CTAHAAPTHOM (opMe, UCIIOJIb30BaHUSI MAaTEMAaTHUYECKUX KOHCTAHT, OLEHUBAHUS
YHCIIOBBIX BBIPXKEHUH.

ConeprxaTenbHasi TUHUS «Y paBHEHUS U HEPABEHCTBA» pealIn3yeTcs Ha MPOTSHKEHNUHU BCETO
oOy4eHHus Ha ypOBHE CpeZHero o01iero 00pa3oBaHus, OCKOJIBKY B KaX/I0M pa3zesie MporpaMmbl
IIPESYCMOTPEHO pelIeHHe COOTBETCTBYIOIMX 33aaa4. OOyyaromuecs: OBJIAZEBAIOT Pa3IMYHBIMU
METOJaMHM  pelleHHs  LeJbIX,  palUOHAJIBHBIX,  UPpAIMOHAIBHBIX,  IOKAa3aTEJIbHBIX,
norapu(MUUECKUX U TPUTOHOMETPHUUECKUX YpaBHEHUH, HEpaBeHCTB U UxX cucteM. IlomyueHHbie
YMEHHUS HCHOJB3YIOTCS MPU MCCIEIOBAaHUM (DYHKIHMHA C TOMOIIbIO MPOU3BOJHON, PELICHUU



MPUKIAJHBIX 33/1a4 U 33/1a4 HA HAXOXKJACHWE HAUOOJBIIUX M HAUMEHBIINX 3HAUYCHUH (QyHKIMH.
JlanHasi cozepKaTeNnbHasi JMHUS BKIIOYAeT B cedst Takke (OPMHPOBAHHWE YMEHUH BBINOIHATH
pacuérel 1o (QopmynaMm, npeoOpa3oBaHUS LENbIX, PAIMOHAIBHBIX, HPPALUOHANBHBIX H
TPUTOHOMETPUYECKHUX BBIPAKCHHI, a TAK)KE BBIPAKEHUH, COJAEP)KAIIUX CTETIEHU U JIOTapH(PMBI.
bnarogaps wu3ydeHuro anredpandyeckoro Marepuaiga IPOMCXOJUT JajlbHEWlee pa3BUTHE
AITOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHHS OOyJaromuxcs, (QOPMHPYIOTCS HAaBBIKU
JNETyKTUBHBIX  PAaCCyXICHWH, pabdOThl C CHMBOJBHBIMH  (OpPMaMHu, TIPEACTABICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEM B BHJE PAaBEHCTB U HEpaBEHCTB. Airebpa mpeniaraer
3pPEeKTUBHBIE HHCTPYMEHTHI ISl PEHICHUS NPAKTHUYECKUX M ECTECTBEHHO-HAYYHBIX 3ajad,
HarJgJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpbHo-MeToAuuecKas JUHUA «OYHKIUHM U Tpa@UKU» TECHO NEPEIIETaeTCs C
JIPYTMMU JTMHUSIMUA y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBbICIIE 3aJ1a€T MOCJIEJ0BATEIbHOCTD
W3ydeHuss Marepuana. V3yueHue cCTenmeHHOH, TMOKa3aTeNbHOM, JIorapuPMUYECKO U
TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOWCTB U rpa)IKOB, UCIIOJIb30BaHUE (DYHKIIUH AJIs1 peleHus
3a/1a4 U3 IpYyrux y4yeOHbIX MPEAMETOB U pealbHON )KU3HU TECHO CBSI3aHO KaK C MaTEMATUYECKUM
aHaJIM30M, TaK U C pelIeHHEeM ypaBHEHHM 1 HepaBeHCTB. [Ipu 3ToM GoJIbIIoe BHUMAaHUE Y IeNsIeTCs
(hopMHUPOBaHHIO YMEHHUS BbIpaXxaTh (popMyliaMu 3aBUCUMOCTH MEX/1Y Pa3IMUHbIMHU BEIMYHHAMH,
HCCIIEI0BaTh MOJY4YEeHHbIE (PYHKLNHU, CTPOUTHh UX rpaduku. Marepuan cojaep:kareabHON JIMHUU
HaleJIeH Ha pa3BUTHE YMEHUI U HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKaTh 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU B pa3nyHON (popme: aHaIUTHUECKOH, rpaduueckoil U cioBecHo. Ero usyuyenue
CIOCOOCTBYET PaA3BUTHIO aAJTOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OO0OOIIEHHI0 U
KOHKPETU3aLU{, UCIIOJIb30BAHNIO aHAJIOTHIA.

ConepxarenpHas nuHusa «Havama MaTeMaTnyeckoro aHajin3ay MO3BOJISET CYLIECTBEHHO
paciIupuTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJAHBIX 3a/1a4, JOCTYIMHBIX 00y4Jaroummcs, y
KOTOPBIX MOSIBIISIETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Irpadpuku GyHKIUHI, OTpenensaTh ux
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIYUCIATh IJIOMAAN GUryp U 0OBEMBI T€l, HAXOIUTh
CKOpPOCTH U ycKOpeHHus mpoueccoB. CoaepxaTenbHas JIMHUS OTKPhIBA€T HOBBIE BO3MOYKHOCTH
MIOCTPOEHUS MATEMATUYECKUX MOJIEIIEN PEeaTIbHBIX CUTYallll, HAX0XKACHHUS HaUTy4IIero peneHus
B IPUKJIAJHBIX, B TOM YHCIIE€ COLHUAIBHO-?PKOHOMHYECKHUX, 3a7a4aX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOro aHaJlu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBLHO-JIOTUYECKOTO U
KpEaTHUBHOTO MBbIIUIEHUS, (OPMUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHUKe U ucKkyccTe. OOy4aromuecs y3HaloT O BbIAIOIIUXCS Pe3ysIbTaTax,
MOJYYEHHBIX B XOJI€ Pa3BUTHUSI MAaTEMAaTUKHU KaK HAyKU, U UX aBTOPaX.

ConepxarenbHO-MeToAMYECKas TMHUS «MHOKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIILIEHA
3JIeMEHTaM TEOPUHU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHbIE IPEJCTaBICHUS IPOHU3BIBAIOT BEChH
KypC LIKOJbHOW MaTeMaTHKU W MpeiaralT Hanbojee YHUBEPCATbHBIN SI3bIK, 00BEANHSIOMINI
BCE pa3lenbl MAaTeMaTUKd W €€ NPWIOKEHHH, OHU CBA3BIBAIOT pPa3Hble MaTEMaTUYECKHE
JUCHUIUTMHBL B enuHoe 1enoe. [103Tomy BaKHO JaTh BO3MOXKHOCTH OOyJaronieMycsi HOHUMATh
TEOPETUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MaTeMaTHMKHM W HCIOJIB30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B yuebHOM Kypce «Anrebpa u Hayasla MaTEMAaTHUECKOTO aHAJIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMaTHYECKOTO0 MOJEIMPOBAHUS, KOTOpbI€ NPU3BAHBI C(HOPMUPOBATH HABBIKU
IIOCTPOEHUSI MOJIENIENH peabHbIX CUTYallMi, NCCIEA0BAHNS 3TUX MOJIENIEH C IOMOIIBIO anmnapara
anreOpbl ¥ MaTeMaTHYeCKOro aHalM3a M HMHTEPIpETalH IOJy4YeHHBIX pe3yibTaToB. Takue
3aJJaHMs BIUIETEHBI B KaKIBbIH M3 pazlesoB MPOTpaMMBbl, TIOCKOJIBKY BECh MaTepuall yueOHOro
Kypca IIHPOKO HCHOJBb3YETCs s PEIICHUs NPUKIAAHBIX 3a1ad. [Ipum permieHuM peanabHBIX
NPAaKTUYECKUX 3a/Jad OoOydaroliuecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MUCIOIb30BaTh aHAIOTHIO, 0000IIaTh 1 KOHKPETH3HPOBATh



npobnemy. JlesTensHOCTE 1O (POPMHUPOBAHMIO HABBIKOB PEIICHUS MPUKIAAHBIX 33734
OpraHu3yercsi B TIpollecce H3Y4eHHUS BCeX TeM Yy4deOHOro Kypca «Anrebpa M Hayana
MaTeMaTUYECKOTO aHAIH3ay.

OO1miee yncIO 4YacoB, PEKOMEHJIOBAHHBIX IS M3y4eHHs Y4eOHOTOo Kypca «Anrebpa u
Hayajia MaTeMaTu4eckoro anainn3a» B 10 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJEPKAHUE OBYYEHUA

Yuciia ¥ BbIYMCICHUS

Panmonaneueie yncia. OOBIKHOBEHHBIE U JACCSITHUHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoAndeckrue apodbu. ApudMeTuueckwe Omnepanudd ¢ PalMOHATBHBIMH  YHUCIAMU,
npeoOpa3oBaHMsl YHUCIOBBIX BbIpakeHHH. [lpumeHeHune apoOel M MPOIEHTOB MJs pelIeHUs
MPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTpaciell 3HAHUM U peabHOM KU3HU.

JleiicTButenpHble yncna. PanyoHanbHble U UppaloHalIbHbIe Yncia. Apudmernyeckue
orepanuu ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnkxéHHble BHIYMCICHUS, PAaBUIa OKPYIJICHMUS,
MPUKUIKA U OLIEHKA Pe3y/ibTaTa BHIYMCICHUI.

Cremnenp ¢ 1ensiM nokasareneM. CtanmapTHas ¢opma 3alicy IeHCTBUTEIBHOTO YHCTIa.
Hcnonb3oBanue mnoaxonsmiel ¢opmbl 3amucd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 337a4 U IPECTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypanbHOW creneHu. JlelicTBus ¢ apupmMeTHUYeCKUMU
KOpPHSIMHM HATYPAJIbHOW CTETICHH.

CuHYC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, ApKKOCUHYC, apKTaHI€HC
YHUCJIOBOI'O ApryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPHYECKHE
hopMmyIIBI.

VYpaBHeHue, KopeHb ypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix v IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppaiiiOHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEUICHUI0 MATEMAaTHMYECKUX 3aJad U 3aJad U3
Pa3IMYHBIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DyHKUUH U TPaPUKU

Oyukuus, cnocodsl 3aganus pynkuuu. ['paduk Gynkinuu. Bzaumuo o6patHbie QyHKIUU.

OO6nacTh onpeeneHuss U MHOKeCTBO 3HaueHu ¢pynkuuu. Hynu pynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIUH.

CreneHHas (QYHKIUS C HaTypalbHBIM M IIeNbIM MOKa3areneM. EE cBolicTBa M rpaduk.
CBoiicTBa u rpaduk KOpHs n-0if CTENeHN.

Tpuronomerpudeckass OKpPY)XHOCTb, OIpEIeNCHHEe TPUTOHOMETPUUECKUX (QYHKIHUI
YHCIIOBOTO apryMeHTa.

Havasna maTeMaTH4ecKoro anajmsa

[TocnenoBarenbHOCTH, CHMOCOOBI  3aJaHUsl  TOCJIEIOBaTeNbHOCTEH. MOHOTOHHBIE
nocnenoBarenabHocTH. DeepanbHast paboyas nporpamma | Marematuka. 10—11 xinaccsl (6a30Bblit
ypoApudmeTnueckas 1 reoMeTpruecKas nporpeccuu. beckoneuHo yObIBaroIas reoMeTpuyeckast



nporpeccusa. CyMMa 6eCKOHEUHO yObIBaroOLIeH reoMeTprueckoi nporpeccun. @opmyiia CI0KHBIX
IpoLEeHTOB. Mcnoap30BaHue NpOrpecCuy A PELIEHUS PEANIbHBIX 3a1a4 IIPUKIIAJHOIO XapaKTepa.

MHoKecTBa M JIOTHKA

MHosxecTBO, onepauuu Haja MHo)KecTBaMu. J(narpammsbl Oiiepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOT'O aIllapara Uil ONMCAaHUs PEANBHBIX IIPOLIECCOB U SBJICHHUU, IPH
pelIeHNH 3aa4 U3 IPYrux y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, J0KA3aTEIbCTBO.

INJIAHUPYEMBIE PE3YJIbTATDBI

N3ydyeHne MareMaTHKd Ha ypOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS HAlpaBICHO Ha
JOCTUXKECHHUC O6y‘IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAITPCAMCETHBIX U MPECAMCETHBIX 06paSOBaTeJ'II)HI>IX
pe3ynbTaTOB OCBOCHHS YIEOHOTO MpeIMeTa.

JIMUHOCTHBIE PE3YJIbTATHI

B pesynbrare u3yueHus MareMaTHKU Ha YPOBHE CpeaHero oOmiero oOpa3oBaHHs Yy
obyyarorierocst OynyT choOpMUPOBaHbI CIAEAYIONTNE TUIHOCTHBIE PE3yIbTaThI:

1) rpaIaHCKOro BOCIMTAHUSA:

chOpMHUPOBAHHOCTh TPAKAAHCKOW TO3UIMKA OOYydYaromerocss Kak AakKTUBHOTO |
OTBETCTBEHHOTO WIE€HAa POCCHUHUCKOTO OOIeCcTBa, MPEICTABICHHE O MAaTEeMAaTHUYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHHUI, Mpolenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJECWCTBOBATH C COLMAIbHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX q)yHKHI/ISIMI/I 1 Ha3HAYCHUEM,

2) NIATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKOMN TPAKIAHCKON MACHTUYHOCTH, YBOXKECHHS K MPOILIIOMY U
HACTOSIIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCHUHUCKUX
MaT€MAaTHUKOB M POCCHHMCKOM MaTeMaTH4EeCKOM IIKOJIbI, WCIIOJb30BAHUE STUX JTOCTUKEHUN B
JPYrUX HayKaxX, TEXHOJOTHUAX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH  pOCCUICKOTO Hapoja, CcGHOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPHUMEHEHUEM
JNOCTHKEHUM HAayKu U JAEATEIbHOCTHbIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOHYHMBOTO OyIyLIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHHWE K  MHpPY, BKIIOYas  AICTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHWH, pacCy)KIEHUIl, BOCIPUUMYHUBOCTh K
MaTeMaTHYEeCKUM aclleKTaM pa3jIMYHBbIX BUOB UCKYCCTBA;

5) pusnveckoro BoCMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITh MaTeMaTUYECKHe 3HAHUS B UHTEPECaxX 310POBOTO
u Oe3omacHOro oOpasa JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nUTaHue, cOaTaHCUPOBAHHBIN PEXKUM 3aHATHH M OTAbIXA, perynspHas (pusndeckas akTUBHOCTD ),
(bu3nyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIOPTUBHO-03/I0POBUTEIBHON JAEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYIy, OCO3HAHUE LIEHHOCTH TPYI0JI00US, MHTEPEC K pa3NIu4YHbIM cepam
npodeccuoHANBHOM NIESATENBHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW U €€ MPUII0KEHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccu W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaNlPaBJIECHHOCTH;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:
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c(OPMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpPhl, TOHHUMAHHE BIUSHUS COIUATBHO-
SKOHOMUYECKHX TPOLIECCOB HA COCTOSIHME TPUPOJHOM U COLMAIBHOW Cpelbl, OCO3HaHUE
[JI00ATFHOTO XapaKTepa SKOJIOTUYSCKUX MPOOIIeM, OpUEHTAIIHS HAa TPUMEHEHHUE MaTeMaTHIECKIX
3HaHUM JUIs peieHus 3a7a4 B 0071aCTH OKPYXKaIOIEH Cpe/ibl, IJTAHUPOBAHUE MOCTYIKOB U OLICHKU
MX BO3MOYHBIX TTOCJICICTBUM JIJIs1 OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAaKTHKH, TOHUMAaHUE MATEMaTHYCCKOW HAYKH KakK CQepbl
YEJIOBEUYECKOUN JCSITEIIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH JUIS Pa3BUTUS [IUBUIN3ALINH,
OBJIAJICHHUE S3BIKOM MAaTEeMaTHUKU U MAaTEMAaTHYECKOM KYJIbTYPOU KaK CpEICTBOM TMO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEILCKYIO ACATEIHbHOCTh UHIMBUIYAILHO U
B TpyTIIIE.

METAINIPEIJMETHBIE PE3YJIbTATHI

B pesynpTaTe OoCBOEHHS TpOrpaMMbl 10 MaTeMaTHKE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydaromierocs OyayT chOpPMUPOBaHBI METANpPEIMETHBIE PE3YJbTaTHI,
XapaKTEPHU3YIONIUECS  OBJIAJICHUEM  YHUBEPCAJbHBIMH  IO3HABATEIBHBIMH  JCHCTBHUSMU,
VHUBEPCATHLHBIMH KOMMYHUKATUBHBIMU JICHCTBUSAMH ¥ YHHUBEPCATBHBIMU PETYISITHBHBIMA
JIEUCTBUSAMM.

IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBHS

ba3oBble oruyeckue aeiicTBUs:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIC TMPU3HAKH MaTEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHMH MeXAy TMOHATUAMHU, (GOPMYIUPOBATh OMNpENEICHUsS] TOHATHA,
YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiaccU(UKAlMU, OCHOBAaHUSA JUIsl 00O0OLIeHUsS U
CpaBHEHHSI, KpUTEPUU ITPOBOAMMOIO aHANIN34;

BOCIIPUHUMATh, (OPMYIHPOBAaTH U NPE0OPA30OBBIBATH CYXKACHHS: YTBEpAUTEIbHbIE U
OoTpuLaTeNIbHbIE, EAMHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpPEUHs B (akTax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpPUTEPUH JJIs  BbBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJIBI C HCIOJIb30BAaHHWEM 3aKOHOB JIOTUKH, JNEAYKTUBHBIX W WHAYKTUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOYeHUI M0 aHAJIOTHM; MPOBOJUTH CAMOCTOSITENILHO J0Ka3aTellbCTBA
MaTeMaTHYeCKUX YTBEp)KIEHHUH (MpsiMble M OT MPOTUBHOIO), BBICTPAWBATh apryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBO/IBI,

BBIOMpATh CIOCO0 pemieHus ydeOHO#M 3amaun (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM ¢ Y4€TOM CaMOCTOSITENILHO BBIJEICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

HCI0JIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUN HHCTPYMEHT MO3HAaHUS, (OPMYIUPOBATH
BOMPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYHe, MNpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHUpOBaTh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHHE,

MPOBOJUTH CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYeCKOTr0 OOBEKTa, SIBIEHUS, IMPOIIECCa, BBIIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TTPOIIECCaAMU;

CaMOCTOSITENBHO (POPMYITHUPOBATh OOOOIICHHSI ¥ BBIBOJBI [0 PE3yIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YNIbTATOB, BHIBOJOB U
0000IIIEHHI;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHUE MPOLIECCA, & TAKXKE BBIJBUTAThH MPEAMNOJI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.



Padora c undopmanueii:

BBISBIIATH Ae(pUInTHl HHPOPMALIMH, TAaHHBIX, HEOOXOJUMBIX Ul OTBETA Ha BOIIPOC U JUIS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOpPMAIMIO M3 HCTOYHMKOB pA3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UpOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U  (HopMm
IIpE/ICTaBICHMUS;

CTPpYKTypUpOBaTh  MH(MOpMAIHMIO, TPEACTaBIATE €€ B  pasmuyHbIX  (Popmax,
WJLTIOCTPUPOBATH I'PahuvecKu;

OIICHUBATh HAAEKHOCTH HMH(MOpPMAIMK IO CaAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHukaTuBHBIe yHUBepcabHbIe y4eOHbIe 1eliCTBUA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIEHHUSI B COOTBETCTBUM C YCIOBUSMH U LIEIAMU
oOLIeHMs, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U NMHCbMEHHBIX
TEKCTax, JaBaTh NOSICHEHHUS 110 XO1y pEeLIeHH 3a/1a4l, KOMMEHTHPOBATH MOJTY4YE€HHbIN pe3yJbTarT;

B X0J€ OOCYXIEHHUs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMON TE€Mbl, IPOOIEMBI,
pemaeMoi 3ajauu, BBICKa3blBaTh WJEH, HAllEJICHHbIE Ha MOWCK PELIEHHs, COMOCTaBJIATh CBOU
CYXJCHHUS C CY)KICHHSIMH IPYTUX YYaCTHUKOB Jauajora, oOHapyXHBaTh pa3jHuue U CXOJICTBO
MO3ULMH, B KOPPEKTHOU (hopMe HOpMyTUPOBATh pa3HOTIACHs, CBOU BO3PAKEHUS;

MIPE/ICTaBIATh Pe3yJabTaThl pElIeHUsl 3ajayd, SKCIIEpUMEHTa, WCCIEIOBaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hopMaT BHICTYIUICHHSI ¢ YIETOM 3ajjau MPe3eHTALuU U 0COOEHHOCTEH
ayJUTOpUH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanms:

COCTaBJIATh IUIaH, aJITOPUTM PELICHUS 3aJaud, BbIOMpaTh CHOCOO pemeHus ¢ y4éTom
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATh
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, JMOLMOHAJILHBIN HHTEJIEKT:

BJIaJIeTh HaBBIKAMH [103HABATEIbHON peduIeKCUH KaK OCO3HAHUS COBEPILIAEMbIX AEHCTBHM
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTaTa PEIIECHUS MAaTEMATUYECKOH 3a/1a4H;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPH PEILICHUU 3ala4d, BHOCHUTH
KOPPEKTHBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yJbTaTa LEIW U YCIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTHXKEHUS UM HEAOCTHKEHUS PEe3YJIbTaTOB JeATeIbHOCTH, HAXOUTh OIINOKY, 1aBaTh OLECHKY
IPUOOPETEHHOMY OTIBITY.

CoBMmecTHast AEATEIBHOCTD:

MOHUMAaTh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYaIbHON pabOThI MPU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTENbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHON paloThl, pacmlpenensaTb BHIbI paboT, ITOroBapuBaThcs, 0OCYXKIATh
IPOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B TPYNNOBBIX (GopMax paboThl (00CYykAeHUs, 0OOMEH MHEHHH, «MO3TrOBbIE
LITYPMBI» ¥ UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPJMHUPOBAThH CBOU JIEUCTBUS C IPYTUMHU
YjieHaMM KOMAaH[bl, OIICHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHSL.

HNPEIMETHBIE PE3YJIBTATbBI
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K konmy oOyuenus B 10 kyacce oOydaromuiicsi MOJYYUT CIEAYIONME MPEIMETHBIC
pe3yIbTaThI:

Yuciia v BEIYMCTIEHUS:

OTICpUPOBATH MOHATHUSAMH: PANMOHAIBHOE W JCHCTBUTEIHHOE YMCIIO, OOBIKHOBEHHAS U
JeCSITHYHAs APOOb, IPOIICHTHI;

BBITIOJIHATE apU(METHYCCKHE OINEPAallMd C PalMOHAIBHBIMH M JICHCTBUTEIHLHBIMU
YHCIIaMU;

BBITIOJIHATh TMPUONVKEHHBIC BBIYHMCICHUS, WCIOJNB3YS IpaBUiIa OKPYIJICHUS, JeNaTh
MIPUKUAKY U OIICHKY Pe3y/IbTaTa BEIYHCICHUH;

OTICpPUPOBAThH MOHATHAMHU: CTCIICHb C IIEJBIM IOKa3aTejeM, CTaHIapTHas Gopma 3arucu
JCHUCTBUTEILHOTO YHCIIAa, KOPEHb HATYypaIbHOW CTEIICHH, HCIIOJIB30BATh IOIXOJSIIYI0 (GOpMY
3aIMCH JCHCTBUTEIBHBIX YHUCEN JIJIS PEIICHHSI MPAKTUICCKUX 3a7a9 U MIPEJICTABICHUS TAHHBIX;

OTICPUPOBATH MIOHATUSMU: CHHYC, KOCHHYC U TAHTE€HC IMPOU3BOJILHOTO yTJIa, UCTIOJIh30BaTh
3aIHCh MMPOU3BOJILHOTO yIila Yepe3 0OpaTHBIC TPUTOHOMETPHYECKHe (DYHKITHH.

YpaBHeHUsI 1 HEPABEHCTBA:

OTICPUPOBAThH MOHITHIMH: TOXJJICCTBO, YPABHCHHE, HEPABEHCTRBO, IIEJIOE, PAIMOHATILHOE,
HppaIlMOHAILHOE YpaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPABHCHHCE,

BBITIOJHATH ~ MPEOOpa3oBaHMsl  TPUTOHOMETPUYICCKHX  BBIPAXKCHHH W peliarh
TPUTOHOMETPUYECKHUE YPAaBHCHUS,

BBITIOJTHATH TTPEOOPA30BAHUS IEJIBIX, PAMOHAIBHBIX U UPPAITUOHATBHBIX BBIPAKCHUH H
pelraTh OCHOBHBIC THITHI IIEJTBIX, PAITHOHATBHBIX H UPPAITMOHABHBIX YPABHEHUN H HEPABCHCTB;

MPUMEHSTh YPAaBHCHUS U HEPABEHCTBA VIS PEIICHUS MaTEeMAaTUYECKUX 3a1ad M 3a1ad u3
pa3IUYHBIX 00JIaCTEH HAYKU U PEATbHOM KU3HH;

MOJICIUPOBATh pEallbHbIE CUTYallMd Ha S3bIKE aIreOpbl, COCTABJIATH BBIPAKCHHUS,
YpaBHEHHsI, HEPAaBEHCTBA N0 YCIOBUIO 3a/Ia4yd, KCCICNOBAaTh ITIOCTPOCHHBIE MOJCITH C
WCIIOJIb30BAHUEM allllapara ajareOpsl.

DOYyHKUUM U TPAPUKH:

OTIEPUPOBATH MOHIATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusI (PYHKIINHU, 00IaCTh ONPEICICHUS
Y MHOKECTBO 3HaueHUH QYHKIINHU, TpaPuK QYHKIINH, B3AUMHO 00paTHbIC (QYHKITUH;

ONEPHPOBATh TMMOHATHUAMHU: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIHd (QyHKIHH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,;

UCTIOJB30BaTh TpapuKy (PyHKIMIA 1151 pEelICHUs] YpaBHEHUH;

CTPOMTH M YHMTaTh I'paUKU JIMHEWHOW (YHKIIUHM, KBaIPaTUUYHON (DYHKIMHU, CTETICHHOM
(GYHKIIMY C LIEJTBIM ITOKa3aTelIeM;

WCIOJB30BaTh TpapuKy (YHKIMUA JJIsT MUCCICIOBAHUS TPOIIECCOB UM 3aBUCHMOCTEH TpU
pelIeHUH 3a/lad W3 JPYTruX Y4eOHBIX MPEIMETOB M PEAIIbHOW KHM3HH, BBIpaXaTh (HOpMYIamMu
3aBHCUMOCTHU MEX/1y BeJTMUYNHAMH.

Hauana MaTeMaTH4ecKOro aHaIn3a:

OTIEpUPOBATh TMOHATHSAMU: MOCIEIOBATEIBHOCTh, apu(METHUECKass M TeoMeTpudecKas
MIPOTPECCUU;

OTIEpUPOBAThH MOHATUSIMHU: OECKOHEUHO YOBIBAIOIIasi TeOMETPUUYECKas IPOTPECCHS, CyMMa
0EeCKOHEYHO yOBIBAIOIIEH reOMETPUYECKON MTPOTPECCHH;

3a/1aBaTh MOCIEA0BATEIHLHOCTH PA3TUYHBIMU CIIOCO0aAMU;

WCIIOJIb30BaTh CBOMCTBA IMOCIENOBATEILHOCTEH M MPOTPECCU ISl PElIeHUs pealbHbBIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA:

OTIEpUPOBATH IOHATUSIMU: MHOKECTBO, OTIEPALIUU HAJl MHOKECTBAMH,
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HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar s OIMCAaHUs PEaJbHbIX IIPOLECCOB
U SIBJICHUH, IPU PELICHUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;
OIIEpUPOBATH NOHATUAMHU: OIPEACIIEHUE, TEOPEMA, CIIEICTBUE, TOKA3aTENbCTBO.
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TEMATHYECKOE IINTAHUPOBAHHUE

HaunmeHnoBaHue pasaeia Koa- | Koua- OcHoBHOe conepkaHue OcHoBHBIEe BU/bI 1eSITeJIbHOCTH
(Tembl) Kypca BO BO o0yyaromuxcst
4acoB | KOHTP.
pabot
MHoxecTBa palMOHAIBHBIX U 14 1 MHO0xecTBO, Ollepaluy HaJl MHOKECTBaMU. Hcnoab30BaTh TEOPETUKO-MHOXKECTBEHHBIN

JNEHUCTBUTEIIBHBIX YUCEI.
PanvoHanbHbIE ypaBHEHU U
HEPABCHCTBA

Huarpammer Ditnepa—Benna.
Pammmonanbusie ynciaa. OOBIKHOBEHHBIE U
JIECSITUYHBIEC IPOOU, TTPOIICHTHI, OECKOHEYHBIE
nepuouueckue qpoou. ApupmeTrnueckre
OTIEpAINH C pallMOHATHHBIMH YHCIIAMH,
peoOpa3oBaHMs YUCIOBBIX BHIPAKCHHI.
[Ipumenenue npobei ¥ MPOLEHTOB IS
pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX
OTpaciiell 3HAHUH U peanbHOM KU3HU.
JleicTBuTenpHbIC uncia. PanmonaabHbIe U
WppalMoHaIbHbEIE Ynciia. ApudmeTndeckre
OIepalny C ICMCTBUTEIbHBIMU YU CIIaAMHU.
[TpuGn>kEHHBIC BEIYMCIICHUS, TTPABHUIIA
OKpYTJICHHUS, IPUKHUIKA U OLIEHKA pe3ysIbTaTa
BBIUMCIICHUH.

ToxaecTBa v TOXKIECTBEHHbIE
npeoOpazoBaHus. YpaBHEHHE, KOPEHb
ypaBHeHus1. HepaBeHCTBO, pelieHne
HepaBeHCTBa. MeTo 1 HIHTEPBAJIOB.
Pemrenne nensix u qpoOHO-paliMOHATBLHBIX
YpaBHEHUI U HEPABEHCTB

anmnapar JJis OIMCAaHMsI X01a PEeLIeHUs
MaTeMaTHUYECKUX 33/1a4, a TAK)KE PeaIbHBIX
IIPOLIECCOB U ABJIEHUH, IPU PELICHUH 3a/1a4 U3
JIPYTUX y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSIMU: PALIOHATILHOE
YHCIIO, IEHCTBUTEIBHOE YUCIIO,
0OBIKHOBEHHas! Ipo0b, NeCATUUHAS IPOOb,
MIPOLIEHTHI.

BbInoaHATHL apupMeTHYECKUE Onepalyy ¢
palMOHAIBHBIMY U JIEHCTBUTEIbHBIMU
YyHUClIaMu; TPUOIMKEHHBIE BHIYUCIICHUS,
WCIIOJIb3Ysl IPABUIIA OKPYTJICHHUS.

JeaTh NPUKUAKY U OLEHKY Pe3yJbTara
BBIYUCIICHU.

OnepupoBaTh NOHATHSIMHU: TOXJIECTBO,
YpaBHEHUE, HEPABEHCTBO;

LIEJI0€ U pallMOHAIbHOE YPaBHEHHUE,
HEPaBEHCTBO.

BbinoiHATL Npeodpa3oBaHMs LIECJIBIX U
palMOHAIbHBIX BEIPAKECHUIA.

PemiaTh OCHOBHBIE TUIIBI LIEJIBIX
UPPALMOHAIIbHBIX YPABHEHUN U HEPABEHCTB.
IIpuMeHATH pallOHAJIbHbIE YPABHEHUS U
HEPABEHCTBA JUIsl PEIICHNS MaTEMaTHUECKUX
3ajlay ¥ 3a/1a4 U3 pa3sIMuHbIX 00acTel HayKu
Y peaJIbHOU KU3HU

HOP/90P https://resh.edu.ru/

https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
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Oynkiun u rpapuku. CTeneHb 6 OyHKIMS, CIIOCOObI 3a1aHusT (PYHKITHH. OnepupoBaTh NOHATUIMM: (PYHKIIHSA,

C LIEJIBIM II0Ka3aTeeM Bsaumuo o6parnsie pynkuuu. I'paduk cnocoObl 3a7anus (HYHKINH, B3AUMHO
byHKIUH. oOpartHbie GyHKIINHU, 00JIACTh ONPEIEICHUS 1
OO6nacTh onpeaeneHuss 1 MHOXKECTBO MHOYKECTBO 3HaUeHUH (QyHKINH, rpaduk
3HayeHnd pyHkiuu. Hymu GpyHKimm. GyHKIMY; 9ETHOCTh M HEYETHOCTH (PYHKIIHH,
[IpomMexxyTku 3HaKOMOCTOSIHCTBA. UETHBIE M | HYIM (DYHKINH, TIPOMEKYTKH
HEU€THBIE (PYHKITUH. 3HAKOTIOCTOSTHCTBA.
CreneHsp ¢ IeTbIM TMTOKa3aTeleM. BbInoHATH Npeodpa3oBaHusl CTETICHEH ¢
CrangaptHas ¢popma 3anucu LIEJIBIM [TOKA3aTeNeM.
JENCTBUTENBHOTO yncia. VMcnons3oBanue Hcnonp30Bath CTaHAAPTHYIO GOPMY 3aITUCH
noAXos1Ie popMbl 3arucu JIEMCTBUTENIBHOTO yucia. PopMyJIMpOBaATHL U
JEWCTBUTEILHBIX YMCET UTS PeIICHHS WLTIOCTPUPOBATH TpadUUeCcKy CBOKWCTBA
MPAKTUYECKUX 3a/1a4 U MIPEICTABICHHS cTerneHHOW (GyHKIMU. Bbipaxkarts
naHHbIX. CTeneHHas QyHKIUS C (opMyIaMu 3aBUCUMOCTH MEXITY
HaTYpaJIbHBIM H IIEJBIM MoKa3aTeneM. EE BEIIMYMHAMH.
CBOMCTBA U rpaduk Hcnoab3oBath nu(ppoBbIe pecypesl s

MOCTPOCHUS IPaPUKOB PYHKIIMHU ¥ H3ydEHUS
UX CBOWCTB
HOP/I0P https://resh.edu.ru/
https://www.yaklass.ru/
ApudMeTnuecKnii KOpeHb N—oi 18 Apudmernueckuil KOpeHb HATypaIbHOU @ opMyJHpPOBaTh, 3aNIMCHIBATH B

CTCIICHU. praHI/IOHaJ'II)HBIC
YpaBHCHHUA 1 HCPABCHCTBA

creneHu. JIeicTBUS ¢ aprupMETHICCKUMHU
KOPHSIMH N—OU CTETECHH.

Pemenue uppanvoHanbHbIX YpaBHEHUN U
HEPABEHCTB.

CoiicTBa u rpaduK KOpHS N-Oi CTENEHH

CHUMBOJIMYECKO# hopMe 1 WIJIIOCTPUPOBATH
NpUMepPaMM CBOMCTBA KOPHS N-Oi CTEEHHU.
BoinoJHATL TpeoOpazoBaHus
UPPALMOHATIEHBIX BBIPAKECHUH.

PemiaTh OCHOBHBIE TUITBI HPPALIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB.

IIpumeHSITH /151 pelieHusl Pa3JIMYHBIX
32124 UPPALUOHAJILHBIE YPABHEHUS U
HEpaBEHCTBA.

Ctpoutb, ynTaTh rpaQuk KopHs N-oi
CTETICHHU.



https://resh.edu.ru/
https://www.yaklass.ru/
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Hcnosb3oBaTh HU(ppPOBLIE pecypebl IS
noCcTpoeHHs rpaduKoB PYHKIMHA U U3yISHUS
UX CBOMCTB

HOP/20P https://resh.edu.ru/
https://www.yaklass.ru/

®opMysbl TPUTOHOMETPUH. 22
Tpuronomerpuueckue
YpaBHEHHS

CuHyC, KOCHHYC U TaHT'€HC YHCIOBOTO
aprymeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCJIOBOTO apryMeHTa.
Tpuronomerpuueckas OKpyKHOCTb,
OTpe/ieNIeHue TPUTOHOMETPUYECKHUX
(GYHKIMI YUCIIOBOTO apryMEeHTa.

OCHOBHbBIE TPUTOHOMETPUYECKUE (POPMYIIBI.

[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI.
Pemienre TpuroHOMETpUYECKUX YpaBHEHUM

OnepupoBaTh NOHATHAMM: CHHYC, KOCHHYC
Y TAHT'€HC TIPOU3BOJIBHOTO YIJIA.
Hcnonp30BaTh 3a1MCh TPOU3BOJILHOTO yria
yepe3 00paTHbIe TPUTOHOMETPUUECKUE
(GyHKIHH.

BeinosHATs npeodpa3oBanus
TPUTOHOMETPUYECKUX BBIPAKCHHI.

PemiaTte OCHOBHBIE THIIBI
TPUTOHOMETPUYECKHUX YPaBHEHUI

HOP/I0P https://resh.edu.ru/
https://www.yaklass.ru/

ITocnenoBarensHOCTH U 5
MIPOrPEeCCUu

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
HOCIIeA0BaTEIbHOCTEH. MOHOTOHHBIE
HOCJIEA0BATEIbHOCTH.

Apudmernueckasi 1 TeOMETpUIEcKast
nporpeccuu. beckoneuno yobIBaromas
TeOMETPUYECcKas IPOTPECCHsL.

CymMa 6eckoHEeuHO yObIBarOLIEH
reomeTpudeckoi nporpeccuu. Gopmysa
CIIO’KHBIX TIPOLIEHTOB.

Hcrionb30BaHne Mporpeccuu sl peLIeHUs
peanbHbIX 3aJjau MPUKIIAHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
MOCJIeJIOBATEIbHOCTD, apudmMeTndeckas u
reoMeTpHuuecKas Mporpeccuu; 6eCKOHEYHO
yObIBaromIasi reoMeTpudeckas Iporpeccus,
cymMMa OECKOHEYHO YOBIBAIOIICH
r€OMETPUUYECKOU TPOTPECCHUH.

3agaBaTh M0CIEA0BATEIBHOCTU PA3IUYHBIMU
criocobamu.

IIpumeHATH (popMyJ1y CIT0KHBIX IPOLIEHTOB
JJISl peleHus 3a/1a4 U3 pealbHOM MPaKTUKU
(c UCTIONIB30BAaHUEM KaTBKYIIATOPA).
Hcnonb3oBarb cBOMCTBA
MOCIIE0BATEIBHOCTEN U IPOTPECCHUI

JUISL pELIEHUS] peaJIbHBIX 3a1a4 IPUKIIATHOTO
Xapakrepa



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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IHOP/20P https://resh.edu.ru/
https://www.yaklass.ru/

[ToBTOpenue, o6o0dIICHNE,
cucTeMaTu3anys 3HaHui

OcHoBHbIE IOHATHA Kypca anredpsl U Havyall
MaTeMaTruueckoro ananusa 10 knacca,
0000IIIeHNE ¥ CHCTEMaTHU3allHsl 3HAHUI

HpI/IMeHﬂTb OCHOBHBLIC ITOHATHUSA KypCa
aJIF€6pI)I M Ha4daJl MaTCMaTHYCCKOT'O aHaJIn3a
AJid pCUICHUA 3a1a4 U3 peaJILHOfI KU3HU U
APYTrux MKOJbHBIX JUCHHUIIIINH

HOP/20P https://resh.edu.ru/
https://www.yaklass.ru/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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