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INOACHUTEJIBHAS 3AIINCKA

Jannast pabouas mporpamma mpenHasHadeHa mns 10 kimaccoB o0Ieo0pa3oBaTeIbHBIX
OpraHM3alii M CcOoCTaBjI€Ha B COOTBETCTBUU C TPEOOBAHUSIMH CIIEIYIOIIMX HOPMATHUBHBIX
JIOKYMEHTOB:

1. denepanbHOr0 TOCYIAPCTBEHHOIO O0pa30BaTENbHOIO CTAaHAApTa CPEIHEro O0OIIero
obpazoBanus (o6HoBieHHBIH PI'OC COQO), yTBEepKACHHOrO TMpPHKAa30M MUHHUCTEPCTBA
obpaszoBanusi u Hayku Poccuiickoii ®eneparuu ot 12.08.2022 r. Ne 732, (c U3MEHEHUSIMH)
u ¢ yderom DenepanbHOil 00pa3oBaTeNbHON MPOTPAMMBI CPEIHErO OOIIero 00pa3oBaHUs,
YTBEPKJICHHOU MprKa3oM MuHucrepcTBa npocsenieHus: Poccutickoit ®enepanun ot 18.05.2023
Ne 371 «O6 ytBepxneHun (enepaibHOi 00pa3oBaTEIbLHON MPOrPaMMBbl CpPEIHETO OOIIEeTo
00pazoBaHUsY;

2. @DenepanbHOil pabodeil mporpaMMbl cpenHero oomero obpa3zoBaHus «MaTemaTukay
(yrmybnennsiii ypoBenb) (s 10-11 kmaccoB oOpa3oBaTenbHbIX Oopranusanuii) — Mocksa, 2023
r.;

3. @enepanibHON  paboueld  mporpaMMbl  BOCIHTaHHsT B cocTaBe  DeaepanbHON
o0pa3oBaTeNbHON TpOrpaMMBbl  CpelHEero oOmero ooOpaszoBanus (mpuka3 MuUHHUCTEpCTBA
npoceenieaust Poccuiickoit @enepanuu ot 18.05.2023 r. Ne 372);

4. OcHOBHOM 00pa3oBaTeIbHOM NPOrpaMmbl cpeaHero oOmiero obpazoBanus MBOY
«XonmoBckass COLI um. JIyuenko A.A.»;

5. IMonmosxxenus o pabodeii mporpamme;

VYyebOHoe nmocobue:

Maremaruka: AnreOpa U Hadajla MaTeMAaTHYECKOTO aHaJIn3a, reoMeTpus. AnreOpa v Hadana
MaTemaruueckoro anammza. 10 kmacc: 0a3oBbIf u yriyOneHHBIH ypoBHU: yueOHHK/ C.M.
Hukonwckuii, M.K. Tloranos, H.H. Pemernukos, A.B. IlleBkun. — 9-¢ u3m., crep. — Mocksa:
[Ipocsemenue, 2022. —431 ¢

Kypc «Anrebpa m Hauajma MaTeMaTH4ecKOro aHAIM3a» SBISETCA OJHUM U3 Hamboiee
3HaYMMBIX B NPOTpaMMe CTapIleil IIKOJbI, MOCKOJBKY, C OAHOH CTOPOHBI, OH OOecreyrBaeT
MHCTPYMEHTAJIbHYIO0 0a3y A M3y4YeHHs BCEX €CTeCTBEHHO-HAYYHBIX KypCOB, a C JApYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEOOXOIMMOM JIJIsl OCBOSHHSI KypCOB MH(POPMATHKH, 00IIIECTBO3HAHNUS, ICTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca y4dallhecs OBIIAZeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HayKH,
KOTOpas (hOpMyJIUPYET CBOU AOCTHXKEHHs B MaTeMaTHUeCcKoi (opme.

Kypc anreGpsr 1 Hadan MaTeMaTHYECKOT0 aHAIN3a 3aKJIAABIBAET OCHOBY JUISl yCIIEITHOTO
OBJIQ/ICHUS 3aKOHAMU (PH3UKH, XUMUHU, OMOJIOTHH, TOHMMAaHUSI OCHOBHBIX TE€H/ICHITNI YKOHOMHUKHU
U OOLIECTBEHHOW JKM3HHU, IIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BAaTh UX B MOBCEAHEBHOM XKM3HU. B Toxe
BpeMsI OBJIQJICHUE a0CTPAKTHBIMH W JIOTUYECKHA CTPOTHMMH MAaTEMaTHYECKUMH KOHCTPYKIHSIMHU
pa3BUBAcT yMEHHE HAXOIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPIKICHHS,
UCIMOJIb30BaTh 00O0OIIEHHEe M KOHKPETH3aluio, aOCTparupoBaHHE M aHAJIOTUIO, (OPMHPYET
KpPEaTUBHOE M KPUTHUYECKOE MBbIIIIEHHE. B Xo/ie u3ydeHus anreOpbl U Hadajl MaTeMaTUu4ecKoro
aHaM3a B CTapIIeH IIKOJIE yYalluecs MOJIYYaroT HOBBIH ONBIT PEHICHUS MPUKIATHBIX 3ajad,
CaMOCTOSATENIFHOTO ~ MOCTPOGHHMSI ~MAaTEeMaTHYECKMX  MOJETEeH pealbHBIX CHTyallud W
UHTEPIpPETallid TOJXYYEHHBIX PEIICHWH, 3HAKOMATCS C MpPUMEpPaMH MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MpPUPOJE, HAyKE U B HCKYCCTBE, C BBINAIOUIMMHUCA MaTEMaTUYECKHUMHU
OTKPBITHAMH U UX aBTOPAMHU.

Kypc obmamaet 3HaYMTEIEHBIM BOCITUTATEILHBIM TIOTCHIINATIOM, KOTOPBII pearn3yeTcs KaK
yepe3 yueOHbI MaTepual, crocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U
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yepe3 crnenupuKky y4eOHOW NeATeNbHOCTH, TPeOyIomeld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MIPOJIOJDKUTENIHON KOHIIEHTPAIIMd BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYyUYEHHBIN Pe3yJbTar.

B ocnoBe mertonuku o0yueHusi anreOpe M HadajaM MaTeMaTHYECKOTO aHalu3a JIKUT
JeSTEIIbHOCTHBIA IPUHLUIT O0yUEHUSI.

CrtpykTypa Kypca «Airedbpa U Hauajga MaTeMAaTUYECKOTO aHallM3a» BKIIIOYAET CIIEIYIOIINe
COJIepKATEIbHO-METOANYECKHE JIMHUU: «Uucna u BeMUCIHCHU», «DyHKIMU u Tpadukmy,
«YpaBHeHUs1 U HepaBeHCTBa», «Hauana Maremarnueckoro aHaian3a», «MHOXKECTBA U JIOTHKA.
Bce ocHOBHBIE coniep)KaTeabHO-METOIWYECKHE JTUHUHM H3Y4aroTCs HAa MPOTSHKEHHHM IBYX JIET
o0ydeHus B cTapllel IIKOJIe, €ECTECTBEHHO JOMOJHSASA APYr Ipyra M MOCTENEHHO HACBIIIASCh
HOBBIMH Te€MaMH U pazjesiaMu. JlaHHBIM KypC SIBISETCS MHTETPATUBHBIM, TOCKOIBKY OOBEIUHSET
B ceOe coiepkaHHE HECKOJBKUX MATEeMATHUECKUX JTUCIUILIMH: anreOpa, TPUTOHOMETPUS,
MaTeMaTUYeCKUN aHaIN3, TeOpUs MHOXKeCTB U Jp. [1o Mepe Toro kak yuanivecst OBJIaIeBalOT BCE
Oojee IIMPOKMM MATEMAaTUYECKUM alapatoM, y HHX IOCJIEI0BaTelbHO (QopMHUpyeTcs U
COBEPILECHCTBYETCSI YMEHUE CTPOUTHh MATEMATHUYECKYIO MOJIENb PEeaIbHON CUTYyaIlH, TPUMEHSTh
3HAHUS, MMOJYUYEHHBIE B Kypce «Anredpa W Hadajla MaTeMaTHYECKOTO aHaln3a», JJIs pelieHus
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
MOJTyYEHHBIH pe3yNbTarT.

CopepxarenbHO-MeTOAnYeCKas TMHUS «Urcia v BBIMUCIICHUSD» 3aBepiiacT (POPMUPOBAHHE
HABBIKOB MCIIOJIb30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM mikosie. B
cTapuieil mkone oco0oe BHUMaHHUE ynaeiseTcss (OPMUPOBAHHMIO MPOYHBIX BBIUMCIUTEIBHBIX
HABBIKOB, BKIIIOUAIONINX B ce0S MCIIONB30BAHHE PA3NUYHBIX (OPM 3aMHUCH ACHCTBUTEIHHOTO
YuCla, YMEHHE DPAIlMOHAIBLHO BBITIOJNHITH JCHCTBUS C HUMH, JACNIaTh MPUKUIKY, OICHUBATH
pesyabpTar. OOyuaromuecs MOMY4YalOT HaBBIKM MPUOIMHKEHHBIX BBIYMCICHUN, BBITTOJHEHUS
NEHCTBHUI ¢ YHClaMu, 3alMUCaHHBIMHU B CTaHAAPTHOU (GopMme, UCTOIb30BAaHUS MaTEMaTHYECKUX
KOHCTaHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUM.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» pEAM3YyeTCSd Ha MPOTSHKEHWU BCEro oOydeHUs B
CTapuieil IIKoJie, IOCKOJIbKY B KaXJOM pas3fesie NporpamMMmbl IMPEAYCMOTPEHO pELIeHUE
COOTBETCTBYIOIIHUX 3a7a4u. OOyyJaromuecs OBIaaeBal0T Pa3IMUYHBIMA METOIAMU PEIICHUS IIENbIX,
paloHaIbHBIX, UPPAIMOHATBHBIX, TTOKA3aTeNbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPHUIECKHIX
ypaBHEHUH, HEPABEHCTB M UX CUCTEM. [loydeHHbIE YMEHUS UCTIONB3YIOTCS TIPU HCCIICIOBAHUN
GYHKIHMA C TTIOMOIIBIO MPOW3BOTHOM, PEIIEHWH MPUKIAIHBIX 3a7ad W 3a/Jad Ha HaXOXJEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHui GyHKIuu. [laHHas comepikareiabHasi TUHUS BKIIOYAET B
cebst Takxke (HOpMUPOBAHKME YMEHUH BBITIOHATEH Pacu&ThI IO opMyliaM, TPeoOpa3oBaHuUs IEIbIX,
paIrMOHATBHBIX, HPPAIMOHAIBHBIX H TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAaK)Ke BBIPAKCHHM,
coJlepKalluX cTerneHu u Jjorapudmel. brnaromaps wusyueHuro anreOpanyeckoro marepuana
MPOUCXOUT JallbHEHIIIee Pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS yUYaIIuXcs,
bopMUpPYIOTCS HAaBBIKM JEIyKTUBHBIX pacCyXIeHUH, pabdOThl ¢ CHUMBOJBHBIMHU (opMamu,
MIPEACTABICHHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PAaBEHCTB W HEPABEHCTB. AnredOpa
npemiaraeT YQPEeKTUBHBIE HHCTPYMEHTHI JIJIs1 PEIICHUS TPAKTUUECKUX U €CTeCTBEHHO-HAYUYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

CogepxarenpHo-MeToanueckass TuHUS «DyHKIMU U rpaduKu» TECHO MEperieTaeTcs ¢
JIPYTUMH JUHUSIMH Kypca, TOCKOJIbKY B KAKOM-TO CMbICIIE 3a/1a€T MOCIIe0BATEIbHOCTD U3YUEeHUS
Marepuana. M3ydeHne CTeneHHOM, MoKa3aTeIbHOM, JTOTapu(MHUIECKON U TPUTOHOMETPUUECKHUX
GYyHKIUI, UX CBOWCTB U TrpadUKOB, UCMOJIB30BaHNUE (PYHKIMHA AJI PEHICHUs 3aJad U3 JPYTHX
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU TECHO CBSA3aHO KaK C MATEMATHUYECKUM aHAIN30M, TaK U
C pelleHueM ypaBHeHUH U HepaBeHCTB. [Ipu 3ToM Oosbiioe BHUMaHKE yenseTcs: GOpMUPOBAHHUIO
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YMEHHS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTU MEXIY Pa3IMYHBIMHM BEIMYMHAMH, HCCIEIOBAThH
MOJTy4eHHbIe QYHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Tol colepKaTeIbHONW TUHUH HalleleH
Ha pa3BUTUE YMEHUN M HABBIKOB, MO3BOJISIFOIINX BBIPAXKaTh 3aBUCUMOCTU MEX]y BEIMYMHAMU B
paznmuyHON (popMme: aHATMTHYECKOH, rpauuecKoil u cioBecHO. Ero m3ydeHune crnocoOCcTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U KOHKPETHU3AIHUH,
WCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxxarenbHast nuHusa «Hadana maTeMaTHyecKoro aHajan3a» MO3BOJISIET CYHIECTBEHHO
pacMpuTh KPYT KaKk MaTeMaTUYeCKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYITHBIX 00y4YalomuMcs, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTD MUCCIIEIOBATh U CTPOUTH Ipadukul (yHKIUHN, ONPEAETATh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpEHHMs IpoileccoB. JlaHHasi cojep:kaTelibHasi JMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHMSI MaTeMAaTHUYECKUX MOJeJe pealbHBbIX CUTYyalllil, HaXOXKIEeHUs
HAWIYYILEro penieHus B NPUKIATHBIX, B TOM YHCJIE COLMAIBLHO-3KOHOMHYECKHX, 3a/Jayax.
3HAKOMCTBO C OCHOBAMM MaT€MAaTHYECKOr0 aHajh3a CHOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO,
(hOpMaTbHO-JIOTHYECKOTO UM KPEATUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMECHHI pPacro3HABATh
MPOSIBIICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKe W ucKyccTBe. OOydaromiuecss y3HAIOT O
BBIJIAIOIIUXCSI Pe3yJIbTaTaX, MOJTYYSHHBIX B X0/I€ pa3BUTHsI MAaTEMATUKH KaK HayKH, U KX aBTOpax.

ConeprkarenbHO-MeToAMuecKas JUHUSA «MHOXKECTBa M JIOTHKa» B OCHOBHOM IOCBSIIEHA
AJIEMEHTaM TEOPUH MHOXKECTB. TeOpeTHKO-MHOXKECTBEHHBIE MTPEACTABICHUS IPOHU3BIBAIOT BECh
KypcC IIKOJIbHOW MaTEeMAaTHKU U MpeiaraloT Haubosiee YHUBEPCATbHBIN SI3bIK, 00bEINHSAIOMINI
BCE pa3lenbl MaTeMaTUKH M €€ MPUJIOKEHUHM, OHHM CBS3BIBAIOT pPa3Hble MaTeMaTHYEeCKUe
JTUCIUIIIMHBI B enuHoe 1enoe. [loaromMy BaXHO JaTh BO3MOXKHOCTH IIKOJIBHUKY IOHUMATh
TEOPETHUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MAaTeMAaTUKH U HCIOJb30BaTh €ro s
BBIPKEHHS] CBOMX MBICIIEH.

B kypce «Anrebpa u Hauana MaTeMaTHYECKOTO aHAlM3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTEeMaTUYeCKOr0 MOJIEIMUPOBAHMS, KOTOPHIE MPU3BaHBI CPOPMUPOBATH HABBIKK TOCTPOCHUS
MoJIeNiel peabHBIX CUTYyallui, UCCIIEIOBAHUS STHX MOJEINICH C IMOMOIIBIO armapaTra aireopsl u
MaTE€MaTUYeCKOro aHaln3a M HHTEpPIpEeTaluu IMOJYYEHHBIX pe3yJpTaToB. Takue 3agaHusd
BIUIETEHbI B KaXJbld M3 pa3/eJOB MPOrpaMMbl, MOCKOJIBKY BECh MaTepHall Kypca MIHPOKO
WCIIONIB3YETCS JIJISl pelIeHusl MPUKIaAHbIX 3a1a4. [Ipu pereHun peaabHbIX MPAKTHYECKUX 3a/1a4
yJamuecss ~ pa3BHBAIOT  HAOMIOAATENIBHOCTh,  YMEHHME  HAXOJIWTh  3aKOHOMEPHOCTH,
abcTparupoBathbCs, HMCIOIB30BaTh AaHAJOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MpodiIemy.
JesTenbHOCTh MO (DOPMHPOBAHUIO HABBIKOB DEIICHUS MPUKIAJAHBIX 337a4 OpPraHU3yeTcs B
MpoIIecce U3YyUCHUSI BCEX TeM Kypca «Anredpa v Havajga MaTeMaTHYECKOTO aHATN3ay.

B y4yeOHOM TuUtaHe Ha M3ydeHHE Kypca anreOphl U HadaJl MaTEeMaTHYeCKOro aHajau3a Ha
0a30BOM ypOBHE OTBOAMTCS 2 yaca B Hezenro B 10 kiacce, Bcero 3a roj o0yueHus: — 68 yacos

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Yucia ¥ BLIYMCTCHHUA

Pannonanenele uncia. OOBIKHOBEHHbBIE U JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauyeckue  apodu.  Apudmerndeckue omepanMM € palUOHAIBHBIMU  YHMCIAMH,
npeoOpa3oBaHUsl YHMCIOBBIX BblpakeHui. [lpumenenue apoOeil M HPOLIEHTOB MJsl pPELICHUs
MIPUKJIAIHBIX 33]1a4 U3 Pa3Iu4HbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HH.
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JetictButenbHble uyncia. PamuwoHanmbHbIE M WppalMOHAIBHBIE 4Yucia. ApudMerndeckue
olepanuu ¢ JACHCTBUTEIbHBIMHU uuciaMu. [IpuOmmKkEHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTJICHHS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenpb ¢ nenbiM nokazateneMm. CranzapTHas (Gopma 3anucH AEHCTBUTENIBHOTO YHCIA.
Hcnonb3oBanue mnoaxofsmedl QopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN I pPELIeHus
IIPAaKTUYECKUX 3a/1a4 U IPEICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATypalbHOW cTeneHu. JlelcTBus ¢ apudMeTHdecKuMu
KOPHSIMHM HaTypaJbHOW CTECIICHH.

CuHyC, KOCUHYC M TaHI€HC YUCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YK1CJIOBOI'O apIyMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OpPaA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIbI.

VYpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHne HepaBeHCcTBa. MeTox HHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pallMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppalnoHaJIbHbIX yPaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MATEMATHMYECKUX 3a/ad WM 3a/1a4 U3
pas3InYHbIX 00J1acTe HAYKU U pealbHOM KHU3HH.

DOyHKIUH U rpauKu

@yHK1M, criocoOsl 3ananus GpyHkuu. ['padux pynkumun. Bzaumuo oOpaTHble QYHKIUH.

Ob6unacTp onpeneneHuss ¥ MHOXKeCTBO 3HaueHUN ¢yHkuuu. Hynu dynkuuu. IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

CrenenHas (QyHKIMsS C HaTypaJbHbIM M LI€JbIM Ioka3areneM. EE cBolicTBa M rpaduxk.
CaoiicTBa U rpaguK KOpHs N-0M CTENEHHU.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUYECKUX  (PyHKUIMH
YHCJIOBOI'O apryMEHTA.

Havana maTeMaTH4eCcKOro aHaJIu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3afjaHMsl  IOcieoBaTeabHOCTEH.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromas
reomerpuueckasi nporpeccus. Cymma 6ecKOHEUHO yOBIBAIOILIEH Te€OMETPHUECKOW MpPOrpecCH.
dopMyra CIOXKHBIX INPOLEHTOB. Mcnonp30BaHME MPOTPECCUM JUIsl PEIICHHs PEAbHBIX 3a/1a4
MIPUKJIAHOTO XapakTepa.

MHuoxecTBa H JIOTHKA

MHoxecTBO, onepanuu Hajx MHokecTBamu. [{narpammel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O aIrapara JUlsl OIMMCaHUs pPEaJbHbIX IPOLECCOB W SBICHUH, MPHU
pellIeHnu 3a1a4 U3 IpYruxX y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJA MATEMATHYECKOI'O AHAJIN3A» (YHUBEPCAJIbHBINA ITPO®WUJIb)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIUTAHMS:

C()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'O0 YJIEHAa POCCHUHCKOro OOIIecTBa, MPEICTAaBICHHE O MaTEMaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHHA, MPOLEIYyp TPakKAAaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), YMEHHE B3aWMOJCHWCTBOBATH C COIMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaKJAHCKON MACHTUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOAILIEMY POCCHUIMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKECHHSIM POCCHUUCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHMWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Hapona, cHOopMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCTbIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyAyIIETO;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAst SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCy>KICHHH, BOCIPUUMYHBOCTh K MAaTEeMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHATh MaTeMaTHYECKHE 3HAHUSI B MHTEPECaX 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNisapHas (u3nuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyJy, OCO3HAHHE IIEHHOCTH TPYIOJIIO0Us, HHTEpEC K pa3IuuHbIM cdepam
npohecCHOHANBEHOM JEeSITEeNFHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHUIOKEHUSIMU, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymielt mpodeccu W pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANpaBJICHHOCTH;

7) 3KOJIOrM4€eCKOro BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
rII00ATEHOTO XapaKTepa IKOJIOTUYECKUX IPOOIIeM, OpUEHTAITHS HA TPUMEHEHNE MaTEMaTHIeCKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, TIITAHUPOBAHKE MTOCTYITKOB M OIICHKH
MX BO3MOXKHBIX MOCIIEICTBUI JJIsl OKPYKAIOIIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHOW NMPAKTHUKH, MOHUMAHWE MAaTEMaTHYECKON HAyKH Kak Chepsl
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YeJI0BEUYECKOM JACATCIIbHOCTH, OTAaIlOB eé Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BUTHA LHUBUIIM3allWH,
OBJIaACHUEC A3BIKOM MAaTCMAaTHKHU U MaTeMaTH4eCKOM KYHBTypOﬁ KaK Cp€aACTBOM INIO3HAHUSA MUPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIbHOCTD MHAUBHUAYAJIBHO U

B IpyTmIie.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3zoBble Jjornuyeckue aeiicTBuA:

BBIABJIATE MW XAPAKTCPHU30BATH CYHNICCTBCHHBLIC IIPHU3HAKW MATCMAaTHUYCCKHUX O6B€KTOB,
NOHATUH, OTHOWICHHHA MEXAy MOHATHAMH, (OpPMyIUpOBaTH ONPENEICHUS  MOHSATHIA,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBaHUA Il 0000IIeHus u
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeOoOpa3OBBIBAThH CYXKICHHS: YTBEPIUTEIbHBIC M
OTpUIATCIIBHBIC, CIUHUYHBIC, YACTHBIC U 06HII/IG, YCJIOBHBIC;

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (pakTax,
JMaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHUSX, TMpeasararb KPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

ACJIaTb BBIBOJbI C HCIIOJIB30BAHHWEM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HMHAYKTHUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIHHO JI0KA3aTeIhCTBA MATEMATHIECKUX YTBEPKIACHUH (TIPSIMBIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAllMI0, NPUBOJUTH IPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBLIBATEL COOCTBEHHbBIE CYXKIACHUA U BBIBOIEI,

BBIOHpATH CIIOCO0 pelieHrs yueOHoM 3a1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BbIOHMpaTh HanOoIee MOAXOASIMINN C YYETOM CaMOCTOSITENILHO BBIJIENIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbckne 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK HMCCIIEI0BATENIbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOieMy, ycCTaHAaBIUBAaTh HCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MMpOBOANTH CaMOCTOATECIIbHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCIICAOBAHUC 110
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSTENNbHO (OPMYIUPOBATH 000OIIEHUSI U BBIBOJBI MO pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBIABJIATH HG(I)I/II_[I/ITBI I/IH(I)OpMaIII/II/I, JaHHBbIX, HGO6XOJII/IMI)IX AJid OTBE€TAa Ha BOIIPOC U JJIA
pELIeHUs 3aa4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MH(POPMALMIO pPa3IMYHBIX BHIOB U  (QOpM
MIPE/ICTABIICHHS;

CTPYKTYPHPOBATH HH(POPMALINIO, IPEJICTABIIATH €€ B Pa3INYHBIX (POpPMax, HIUTIOCTPUPOBATH
rpaduvecKku;
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OLICHUBATh HAAE&KHOCT, HMHGOPMAIMM 1O CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (HOPMYITUpPOBATh CYXKIEHHUS B COOTBETCTBUU C YCIOBUSAMH M LEISMHU
OOLIeHMs], SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M IMHUCBMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 XOIy PELICHUS 3a/1a4l, KOMMEHTUPOBATh MOJTYyYEHHBIN pe3ybTar;

B XOJIe OOCY’KICHMsI 3a/JaBaTh BOIIPOCHI MO CYILIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh MJEH, HALICIEHHbIE HAa NOMCK DPELIEHUs, COMOCTaBJISATh CBOU
CYXJIEHUS C CYXXACHUSMHU JPYTrUX YYaCTHUKOB JUANOra, oOHApyKHMBaTh Pa3IMyMe U CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEJICTaBISITh PE3yJNbTaThl PELICHHs 3aJauyd, SKCIEPUMEHTA, HCCIIENOBaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIICHUS ¢ YUETOM 3a]a4 IPE3EHTALMU U 0COOEHHOCTEN
ayJIMTOPUH.

PeryasiTuBHBIC YHUBEpCaJbHbIC y4eOHbIC 1eiICTBHA

Camoopranusaunus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3ajaud, BbIOMpaTh CIOCO0 peleHUs ¢ Y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHul ¢ yuéTOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, SMOLHOHAJILHBIH MHTEJIEKT:

BJIa/IETh HaBBIKAMM [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEUCTBUN
U MBICIUTENBHBIX TPOLIECCOB, HUX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7aun;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEUICHUM 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAHJACHHBIX OLINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa IIEJTU U YCIOBUSAM, OOBACHATH MPUUMHBI JOCTHXKEHUS
WIM HENOCTH)KEHUS pEe3yJIbTaTOB JESITENbHOCTH, HaxXOIUTh OIIMOKY, JaBaTb OLEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSIT€IbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBUIYaJbHONH pabOTHI IpU
pelieHny ydeOHBIX 3a/]ay, MPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeacssiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3ybTaT padoThl, 0000IaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBD» ¥ UHBIE), BBIITOJIHSTH CBOIO YaCTh pa00OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YIeHaMU KOMaH/]Ibl, OLIEHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

Yuciia 1 BLIYUCICHUA
OnepupoBaTh MOHATHSIMH: PAIlMOHATHHOE M JCHCTBUTENHLHOE YHCIO, OOBIKHOBCHHASI U
JeCATUYHAS IPOOB, TPOLICHTHI.
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BeimonuaATe apudmMeTnueckue onepannu ¢ palioHaIbHBIMU U A€HCTBUTEIbHBIMU YU CIAMH.

BoinonHATe npUOAMKEHHBIE BBIYMCIEHUS, MCIONb3Yysl IpaBuia OKPYIJIEHMsS, [JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUM.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (opma 3amnucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HATYpaJbHOM CTENEHU; UCIOJIb30BaTh MOAXOIAILYI0 (opMy
3anMcH JEHCTBUTEIBHBIX YNCEN JUIsl pEIICHUs IPAKTUUECKUX 33]a4 U IPEJICTABICHUS JaHHbIX.

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOIO YIJIa; UCII0JIb30BATh
3aIlUCh IPOU3BOJIBHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKLIUU.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO; 1IE€JI0€, PALlMOHAIBHOE,
MPPaLMOHAIIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BeimonuATte  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX  BBIDOKEHMM W pemiarh
TPUTOHOMETPUUYECKHE YPaBHEHHUS.

BoinonuaTe npeoOpa3zoBaHusl LENbIX, PALUMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pelIaTh OCHOBHBIE TUIIBI LIETIBIX, PAIIUOHATIBHBIX U HPPALIMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHATH ypaBHEHHsSI U HEPAaBEHCTBA Ui PELICHUs MaTeMaTUYECKUX 3aJad U 3a7ay u3
pas3InYHbIX 00J1acTe HAYKH U pealbHOM KHU3HH.

MopnenupoBaTh peajbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBJIATh BBIPAXKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA 10 YCJIOBUIO 3a/ladd, HWCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUH U rpauKu

OrniepupoBaTh MOHATHAMU: QYHKIIHS, CIOCOOBI 3aaHus (QYHKIIMH, 00JIaCTh OMPEIeTICHUS 1
MHO’KECTBO 3HaU€HUN (QyHKIUU, rpapuK QYyHKIMH, B3aUMHO 0OpaTHbIE (YHKIIHH.

OnepupoBaTh NOHATHIMHU: YETHOCTb U HEYETHOCTD (PYHKIUH, HYJIH (PYHKIIUH, TIPOMEXKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonp3oBatk rpaduku GyHKINN 1) pelIeHUs] ypaBHEHUI.

Crpouth 1 yMTaTh rpa@UKU JMHEHHON (QYHKIMM, KBaJAPATUUYHON (YHKIIMH, CTENEHHOU
(YHKIIHU C LEBIM [TOKa3aTeNeM.

Hcnonb3oBate rpaduku GYHKUMN U UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelIeHNny 3a/1ad U3 APYTUX Y4YeOHBIX NMPEAMETOB U PEajbHOM KU3HM; BbIpaXkaTh (hopmyrnamu
3aBHCUMOCTH MEKY BETUYHHAMHU.

Havana mareMaTH4ecKOro aHaJmu3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U TeOMeTpHUYecKas
IIPOrPECCHUHU.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMeTpUUecKas Mporpeccusi, CyMma
0eCKOHEUHO yObIBaOIIEi reOMETPUUYECKOI MPOrPeCcCHH.

3agaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN M MPOTPECCHl AJIsl pelIeHusl peasbHbIX
3a]a4 MPUKJIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOKECTBO, ONEPALIUN HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT Ul ONUCAHUS PEaJIbHBIX MPOLECCOB
U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 JPYTUX y4EOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEIECHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.
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