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MHOSICHUTEJIBHAS 3AIIUCKA

Iean u3yuyeHusi yueGHOro npeamMera

N3yuyenue matemaTuku (anredpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, T'eo-
MeTpusi) B 11 kiacce HampaBiieHO HAa TOCTUKEHHE CIICYIOMINX LIEIIEH:

e (opmupoBaHue NpeACTABJEHHI 0 MAaTEMAaTUKE KaK YHUBEPCATIHLHOM SI3bIKE
HayKH, CPEJICTBE MOJICTTUPOBAHUS SIBIICHUU 1 MPOIIECCOB, 00 UIESIX U METOJIaX
MaTeMaTHKH;

® pa3BHTHE JOTMYECKOTO MBIIIJIEHUS, aJTOPUTMHUUECKON KYJIbTYpbl, KPUTHY-
HOCTH MBIILJICHUS] HA YPOBHE, HEOOXOIUMOM J1J1s1 OOYUE€HUSI B BBICIIEH IIIKOJIE
M0 COOTBETCTBYIOIIEH CIEUATBLHOCTH, B OyayIiel npodecCuoHaNIbHON J1es-
TEIBLHOCTH;

® OBJIaJIeHHE MATeMATHYECKUMH 3HAHUSIMM ¥ YMEHUSIMH, HEOOXOUMBIMH
B TIOBCEJHEBHOM XKU3HM, JJISI W3YYEHHS IIKOJbHBIX €CTECTBEHHOHAYYHBIX
JUCLUIUIAH Ha 0a30BOM YPOBHE, JIJIsl MOJy4YeHUsI 0Opa30BaHUs B 001acCTAX, HE
TpeOyroNMX yriayOJeHHOH MaTeMaTHYeCKOM IMOJIrOTOBKH;

e BOCIMTAHME CPEJACTBAMU MATEMATHKHU KYJIbTYpPbl JTUYHOCTU: OTHOIICHHS K
MaTeMaTHKE KaK 4aCcTU OOIIEYEsIOBEUECKON KYIbTYphl: 3HAKOMCTBO C MCTO-
pUEH pa3BUTHUS MATEMATUKH, BOJIFOLIMEN MATEMATUYECKUX UAEH, TOHUMAHUS
3HAYMMOCTH MaTeMaTUKH JIJIsi OOLIECTBEHHOTO Iporpecca.

JlanHas paGouas mporpaMMa MOJTHOCTBIO OTpaXkaeT MPO(HIBHBIN YpOBEHB
MOJITOTOBKH IIKOJLHUKOB MO pazjenam nporpaMmbl. OHa KOHKPETU3UPYET COEp-
YKaHWE TeM 00pa30BaTEIbHOTO CTaHJIapTa U JaeT MPUMEPHOE pacipeacicHre
y4eOHBIX 4acOB IO pa3jesiaM Kypca.

Paboyas mporpaMmMa BBITIOJIHSIET IBE€ OCHOBHBIE (DYHKITUU:

® ungopmauyuonno-memoouueckas (PyHKIUS MO3BOJISIET BCEM YYaCTHHUKAM
o0pa3oBaTEeIBLHOrO MpoIlecca MOTYyUYUTh MPEACTABICHUE O IENIX, COAepKa-
HUU, O0IIeH cTpaternu o0y4eHus, BOCIIUTAHUE U PA3BUTHUE YUaIIUXCS CPEI-
CTBaMH JJAHHOTO Y4E€OHOTO MPEIMETa;

® Op2aHU3AUUOHHO-NIAaGHUpYlowiaa (QYHKIUS TPEeTycMaTPUBACT BBIJCICHHE
ATANoOB 00Yy4YeHMsI, CTPYKTYpUPOBAHHE YUE€OHOTO Marepualia, ONmpeacieHUe
€ro KOJIMYECTBEHHBIX M KAUECTBCHHBIX XapPaKTEPUCTHK HA KaXKIOM U3 ITATIOB,
B TOM YHUCJE JIJIsl COJIEPKATEIIbHOTO HAIMOJIHEHHs] MPOMEXYTOYHOM aTTecTa-
IIUU yYaTuxcsl.

PaGouas nporpamma coctaBieHa Ha OCHOBE CJIEIYIONTUX IOKYMEHTOB:

1. 3akoH P® ot 29 nexabps 2012 roga Ne 273-d3 "O6 obpazoBanuu B Poccuii-

ckoit deaepanun” (¢ IBMEHEHUSIMH U JOTIOJTHEHUSIMU ).

2. [Ipukaz MunoOpazoBanus PO ot 5 mapta 2004 r. Ne1089 "O6 yTBepxkaeHUN
dbenepabHOrO0 KOMIOHEHTa TOCYJApPCTBEHHBIX O0Opa30BaTEIbHBIX CTaHIapTOB
HAYaJIbHOTO 00IIIer0, OCHOBHOT'O OOIIEro M CpeIHero (MoJIHOr0) 001ero oopa3oBa-
HUsA" (C UBMEHEHUSAMU U JOMOJTHEHUSIMU).

3. IIpuka3 MunuctepcTBa oopazoanus P® or 09.03.2004 roga Nel312 «O6
yrBepxkaeHun denepanbHoro 6a3uCHOrO y4eOHOro MiaHa U MPUMEPHBIX YUEOHBIX
IUTAHOB Il 00pa3oBaTeNbHBIX yupexaeHul Poccuiickoit @enepannu, peanusyro-
IIMX MIPOrpaMMBbI 00111eTr0 00pa3oBaHus (C UK3MEHEHUSIMH U JIOTIOJIHEHUSIMHU ).



4. Ilpukaz Munnpocsemenuss Poccun ot 28.12.2018 roma Ne345 (pea. or
08.05.2019) "O denepanbHOM TIepeUyHE YUEOHUKOB, PEKOMEHAYEMbIX K HCIOIb30-
BaHUIO TIPU pealiM3alid UMEIOIIUX TOCYIapCTBEHHYIO aKKpeauTalui oOpa3oBa-
TENHHBIX MPOTPAMM HAYAIBHOT'O OOIIEro, OCHOBHOT'O OOIIEro, CpeIHero ooIero
oOpazoBaHus".

Pabouast mporpamMma cocTaBlieHa Ha OCHOBE MPUMEPHOU MpOrpaMMbl CPel-
Hero oOmiero oOpa3oBaHUs MO MaTeMaTHKE, PEKOMEHJAOBaHHOW MUHHCTEPCTBOM
oOpa3oBanus u Hayku PO.

PaGouas nmporpamma mo3BOJUT YUUTEIO PEaIn30BaTh B MPOIECCe Mpernoa-
BaHUs MaTEMAaTHUKH COBPEMEHHBIEC MOAXOAbI K (POPMHUPOBAHUIO JTUYHOCTHBIX, METa
IPEIMETHBIX U MPEAMETHBIX PEe3yJIbTaTOB 00ydeHHs, chopMyInupoBaHHbBIX B Dere-
paIbHOM TOCYJaPCTBEHHOM 00pa30BaTEILHOM CTaHAAPTE OCHOBHOTO 00111eT0 00pa-
30BaHUs WK (HAaYaJIbHOTO 00IIero 00pa3oBaHusl) ; ONPEACIUTh 003aTENbHYIO (MH-
BapUAHTHYIO) YaCThCO/IEPKAHUSI YU4EOHOr0 Kypca M0 MAaTeMaTHKE; OMPEISIUTh U
CTPYKTYPHUPOBATH TUIAHUPYEMbBIC PE3YJIbTaThl OOYUCHHS U COAEpKaHUEe YyUeOHOT0
npeamera «Matemaruka» B cootBercTBUU ¢ DI'OC OOO (yTB. mpukazom MuHu-
crepcTBa 00pazoBanust nHayku P® ot 17 nekadbps 2010 r. Ne 1897, ¢ usMeHeHUsIMU
u gonojaHeHusiMu ot 29 nekadbpst 2014 r., 31 nexadbps 2015 r., 11 nexadbps 2020 r.);
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMO OCHOBHOT'O 0011ero obpas3oBanus; [Ipo-
rpaMMoi BocriuTanus (ogo0peHa peieHueM (denepaibHOro yueoOHO-MEeTOANYECKO-

roo0beIMHEeHUS 0 00IIeMy 0Opa3oBaHUIO, MPOTOKoa oT 2 uroHs 2020 r.
Ne 2/20).

MecTo npeaMeTra B y4eOHOM IJIaHe

KonunuectBo yacoB no nporpamme — 210 4. M3 pacuera 6 4acoB B HEAEIIO
(140 4. mo momymto «Anredpa» u 70 4. mo moayito «I'eomerpus»). [Ipu sTom u3y-
YeHHE Kypca MOCTPOEHO B (hopMe MOCIET0BATEIILHOCTH TEMAaTUYECKUX OJIOKOB C
Yyepe0BaHMEM MaTepHualia 1o ainredpe, MaTeMaTUYeCKOMY aHaJIU3y, TEOMETPHUU.

OO01mas xapakTepucTHKA Y4e0HOr0 npeamera

Mooyne «Aneebpa u navana mamemamuyecko20 AHAIUIAY

[Ipu n3ydyeHnn Kypca MaTeMaTUKH NPOJODKAKOTCS U MOJIYYar0T pa3BUTHE
coJieprKaTeNIbHbIC IMHUU: «Aneebpay, « Pynkyuuy, « Ypasnenus u nepagencmeay.
B pamMkax ykazaHHBIX cOJlepKaTebHbIX JIMHUW PEIIAIOTCS CIENYIOIUE 3a/1a4uu:

® CHUCTEMaTHU3alMs CBEIAECHUI O YHCIaX; U3yY€HHE HOBBIX BUJIOB YHCIIOBBIX BbI-
pakeHui U GopMyJI; COBEPILIEHCTBOBAHUE IPAKTUUECKUX HABBIKOB U BBIUUCIIUTENb-
HOW KyJIbTYpHI, PACUIMPEHUE U COBEPIICHCTBOBAHUE alNreOpandecKoro ammapara,
c(OpMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHUE K PEIIeHUI0 MaTeMaTu-
YECKHUX M HEMaTeMaTUYEeCKUX 33714,

® pacIIMpEHUE U CUCTEeMaTU3alus OOIIMX CBEEHUM O (PYHKIUAX, TONOJHEHNE
KJlacca M3y4yaeMblX (QYHKIUH, WUTIOCTPALUs IUPOTHl MPUMEHEHUsT (PYHKIMM 1715
OMMCAHMS U U3YUYEHHUSI pEATbHBIX 3aBUCUMOCTEIA.

Mooyno «l'eomempusi»

I'eomeTpust — OAMH U3 BaXKHEHIIMX KOMIIOHEHTOB MaTeMaTH4eCKoro oopazo-
BaHUs, HEOOX0oAUMasl Il MPUOOPETEHUS] KOHKPETHBIX 3HAHUM O IPOCTPAHCTBE U
NPaKTUYECKU 3HAYMMbBIX YMEHUH, (OPMUPOBAHUS S3bIKA ONMUCAHUS OOBEKTOB
OKPYXaIOIEro MUPa, AJI Pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOPaXKEHUSI 1 UHTYHU-
U1, MAaTEMATUYECKOM KYJIbTYPBI, JJI1 3CTETUYECKOTO BOCIIUTAHUS yYaIlIUXCSl.



N3ydenue reoMeTpuu BHOCHUT BKJIAJl B Pa3BUTHE JIOTUYECKOTO MBIIICHHS, B POp-
MHUPOBAHUE MOHATHS I0Ka3aTEIbCTBA.
B xone n3yuenus kypca oOy4darommecs Hoay4yaroT BO3MOXKHOCTD:
— HM3Y4YUTh CBOMCTBA MPOCTPAHCTBEHHBIX TEJL;
— YMETb IPUMEHSATH NOJIYUEHHBIE 3HAHMS JIJIS1 PELLICHMS] IPAKTUYECKUX 3a/1a4;
— pa3BUTh IIPOCTPAHCTBEHHBIE MTPEICTABICHUS U N300pa3UTEIbHbIE YMEHHUS,
— Ppa3BUTh JIOTMYECKOE MBIIIUICHUE U PEYb — YMEHUS JIOTMYECKH 00OCHOBBIBAThH
CYXKIEHUS, IPOBOAUTH HECIIOKHBIE CUCTEMATU3ALNH, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI.

Ilnanupyembie pe3yJibTAThI OCBOCHUS Y4eOHOI0 NpeaMeTa

B xone n3yuenus MaTeMaTuk B IpOQUIbHOM Kypce cTapuiel KOkl yya-
Mecs MPOAOKAIOT OBJIa/IEHHUE pa3HOOOpa3HBIMH CIIOCO0aMU J1€ATEIbHOCTH, NPH-
00pEeTaroT U COBEPIIEHCTBYIOT OIIBIT.

[Iporpamma mpenmnonaraeT AOCTHKEHUE BBITYCKHHUKAMHM CTAapLIEH IIKOJIbI
CIENYIOIIMUX JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX PE3YJIbTATOB.

JInYHOCTHBIE!

— YMEHHME SICHO, TOYHO, TPAMOTHO U3JIaraTb CBOM MBICJIM B YCTHOW U TUCHMEH-
HOM peyu, IOHUMATh CMBICII IIOCTABJICHHOM 3a/1a4M, BBICTpAUBaTh apryMEHTALUIO,
IIPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI;

— KPUTUYHOCTbH MBIIUIEHUS, YMEHUE PACIIO3HABATH JIOTHYECKHU HEKOPPEKTHBIE
BBICKa3bIBaHUsI, OTJINYATh TUIIOTE3Y OT (HaKTa;

— MpEACTaBICHUE O MATEMAaTHYECKOM HayKe Kak cpepe ueToBeYeCKOil 1esTemb-
HOCTH, 00 3Tarax ee pa3BUTHs, O €€ 3HAUMMOCTH ISl pa3BUTHUS LUBUIN3ALINH;

— KpPEaTUBHOCTb MBILIJICHUS, THULMATUBA, HAXO{YUBOCTh, aKTUBHOCTH IIPH pe-
LIEHUW MaTeMaTUYECKHX 3a/adY;

— YMEHHUE KOHTPOJUPOBATH MPOLECC M PE3yNbTaT y4eOHOH MaTeMaTU4YECKON
NEeATEIbHOCTH;

— CIIOCOOHOCTh K AMOLIMOHAJILHOMY BOCIPHUSTUIO MaTEMaTHUYECKUX OOBEKTOB,
3a71a4, PEMICHUN, PacCyKICHUN.

MeranpeaMeTHbie:

— IepBOHAYAJIbHbIE IPEICTABICHUS 00 UAESIX U O METOAAX MaTEMaTUKH KakK 00
YHUBEPCAIBHOM SA3bIKE HaYKH U TEXHHUKHU, O CPEACTBE MOJEIUPOBAHHUS SIBJICHUN U
IIPOLIECCOB;

— YMEHHUE BHJIETh MATEMAaTHUYECKYIO 33Ja4y B KOHTEKCTE MPOOJIEMHON CHUTYya-
MU B JPYTUX JTUCLUIUINHAX, B OKPYKAIOLIEH )KU3HU;

— YMEHHE€ HaxOJIUTh B PA3IMUYHBIX UCTOYHUKAX MH(MOpMAINIO, HEOOXOAUMYIO
JUTS peleHUs] MaTeMaTHYEeCKUX MpoOJieM, U TPEACTABIATh €€ B MOHITHON (QopMme;
NPUHUMATh PEIICHUE B YCIOBUSX HETIOIHOW U M30BITOYHOM, TOYHOM U BEPOATHOCT-
HOW MH(pOpMaLuu;

— YMEHHE ITIOHUMATh U MCIOJIb30BaTh MAaTEMAaTHYECKUE CPEICTBA HATJIAHOCTH
(rpaduku, TaGIUILIBI, CXEMBI U JIP.) JJIS WJUTIOCTPAIlMU, UHTEPIPETAIMH, apTyMEHTa-
UH;

— yYMEHHE BBIJIBUTATh TMIOTE3bl NMPU PEIICHUWH Yy4eOHBIX 3a7ady U MOHUMATh
HEOOXOJIUMOCTh UX MPOBEPKU;



— YMEHHE MPUMEHSATh UHIYKTUBHBIE U JEAYKTUBHBIE CIOCOOBI PACcCyXICHHI,
BHJIETh PA3JIMYHbIEC CTPATErUH PEIICHUS 3a1a4;

— NOHMMAaHHUE CYIIHOCTH aJTOPUTMUYECKUX NPEAIIMCAHUNA U YMEHUE AEHUCTBO-
BaTh B COOTBETCTBHUHU C MPEIJI0KEHHBIM aITOPUTMOM;

— YMEHHE CaMOCTOATEJIbHO CTABUTH LI€JIA, BEIOMPATh U CO3/4aBaTh aJTOPUTMBbI
JUTSI pelieHus] y4eOHbIX MaTEeMaTUYECKHUX MPOOIeM;

— YMEHME TUIAHUPOBATh U OCYILLECTBIIATh AEATEIbHOCTD, HAIPABICHHYIO Ha pe-
LICHUE 3a/1a4 UCCIIEI0BATEBCKOTO XapaKkTepa.

IIpeamerHbIe:

— YMEHHUS MPOBEACHUS T0KA3aTENbHBIX PACCYKICHUM, TIOTMYECKOro 000CHOBA-
HUS BBIBOJIOB, UCIIOJIb30BaHUs PA3JIMUHBIX SI3bIKOB MATEMATHUKU Ul WILIFOCTPALUHY,
MHTEPIIPETALNN, APIYMEHTALMN U TI0KA3aTEIbCTBA;

— YMEHMS IUIAHUPOBAHUA U OCYLIECTBIIEHUS AITOPUTMUYECKON EATEIIBHOCTH,
BBITIOJIHEHUE U CAMOCTOATEIbHOE COCTABIIEHUE AJITOPUTMUUYECKUX ITPEANUCAHUN U
MHCTPYKLIHMM HA MAaTEMAaTHYECKOM MaTepuase;

— YMEHHMS IIOCTPOECHUS U UCCIIE0BAHUS MAaTEMATHYECKUX MOJEIEH Il OIUCa-
HUS U PEIIEHUS NMPUKIAJHBIX 3a7a4, 3a/1a4 U3 CMEKHBIX JUCLMIUIMH U peaJbHOU
KU3HU;

— YMEHHUs CTPOUTH U HUCCIIENO0BATh IIPOCTEUIIINE MATEMAaTUYECKUE MOJEIIH IIPU
pELIeHUH MPUKIIAIHBIX 3a/1a4, 33]1a4 U3 CMEXHbIX JUCLUMIUINH, YryOJIeHue 3HaHuu
00 OCOOCHHOCTSIX MPUMEHEHUs] MaTEMaTUUECKUX METOJOB K HCCIIEIOBAaHUIO MPO-
LIECCOB U SIBJICHUI B IPUPOJIE€ U OOILIECTBE;

— YMEHHMSI CaMOCTOSTEIBHO COCTABIATH (POPMYJIIbI HA OCHOBE OOOOIICHHS YacT-
HBIX CJIy4aeB U PE3yJIbTATOB SKCIIEPUMEHTA;

— TNPEICTABIECHUN O TEOMETPHUM KaK 4YaCTU MUPOBOU KYyJbTYPBI U O €€ MECTE B
COBPEMEHHOW HUBUIN3AIUH, O CIIOCO0aX OMUCAHUS HA MAaTEMaTHUYECKOM SI3bIKE 5IB-
JIEHUW peaJIbHOI'0 MUpa;

— MpPEICTaBICHUI 00 HCTOPUUECKOM ITyTH Pa3BUTHUS FEOMETPHUH KaK HayKH;

— NPEACTABJICHUNA O MATEMAaTHYECKUX MOHATUAX KaK O BAXHEHIINX MaTeMaTu-
YECKUX MOJEISIX, NO3BOJSAIOIIMX OMUCHIBATh U U3y4aTh Pa3HbIE MPOLIECCHI U SIBIIE-
HUS; [IOHMMaHNE BO3MOXKHOCTH aKCMOMAaTHUYECKOI'0 MOCTPOCHUST MaTEMAaTHUYECKUX
TEOpUH;

— BJAJACHUE METONAMM JI0KAa3aTeJbCTB U AJIOPUTMOB DPELICHUS; YMEHHE HUX
IIPUMEHSATH, IPOBOAUTH JI0KA3aTEIbHbBIE PACCYKACHUS B XO/I€ PEIICHUS 3a/1a4;

— BJAJCHUE OCHOBHBIMHU MOHATUSAMHU O IUNIOCKUX U IPOCTPAHCTBEHHBIX F€OMET-
pUYecKux Urypax, iX OCHOBHBIX CBOMCTBAX;

— YMEHMS PaclO3HaBaTh HA YEPTE)KAX, MOJAECIIAX U B PEAIBHOM MUPE T'€OMETPHU-
YecKue (GUryphr;

— YMEHHUS MPUMEHATh U3y4YEHHBbIE CBOMCTBA reoMeTpuueckux Quryp u Qop-
MYyJIBl JUISI PEIIECHHsS] T€OMETPUYECKUX 3aa4d U 3a7a4 C NMPAKTUYECKUM COJEpKa-
HUEM.



O01mey4yeOHbIE YMEHUS, HABBIKH M CIIOCOOBI 1€ATEILHOCTH.

B xone ocBoeHus conepkaHusi MaTEMaTHIECKOTO 00pa3oBaHUs 00yUalOIIn-
€Csl OBJIAJIEBAIOT Pa3HOOOPA3ZHBIMU CIIOCOOAMU IEATENbHOCTH, IPUOOPETAIOT U CO-
BEPIIICHCTBYIOT OIIBIT:

NOCTPOEHUS U MCCIIEIOBAHUSI MAaTEMAaTUUECKUX MOJIeNIel ISl ONUCAHUS U
pENICHs MPUKIIATHBIX 3a/1a4, 33/1a4 U3 CMEXHBIX JTUCIHUILINH;

BBITIOJTHEHUSI U CAMOCTOSITEIbHOI'O COCTaBJICHUS aJITOPUTMHUYECKHUX MPEIITH-
CaHWH M MHCTPYKIIMA Ha MaTEMaTHYECKOM MaTepHUaJie; BHIMOJITHEHUS PAacUueTOB
MPAKTUYECKOTO XapaKTepa; NCIIOIb30BAaHUSI MaTeMaTUIECKUX (DOPMYI U CaMOCTO-
SATEIBLHOTO COCTaBJICHUs (POPMYII HA OCHOBE 00OOIIEHHUS YACTHBIX CIYy4aeB U IKC-
NEPUMECHTA;

CaMOCTOSTETLHOM padOThl C UCTOYHUKAMH HH(POpPMAIINK, 000OIICHUS U CH-
CTEMaTHU3aINH MTOTYYEHHON HHPOPMAIINH, HHTETPUPOBAHUS €€ B TUIHBIN OTIBIT;

NIPOBENICHUS TOKA3aTEeIbHBIX PACCYKICHUM, TOTHIECKOTO 00OCHOBAHUS BhI-
BOJIOB, Pa3IMYCHUS JTIOKa3aHHBIX U HEJOKA3aHHBIX YTBEPKICHUH, apTyMEHTHPO-
BaHHBIX U YMOITHOHAIILHO YOCIUTENBHBIX CYXICHUH;

CaMOCTOSITETTLHOM M KOJIJIEKTUBHOU JIEATEIbHOCTH, BKIIOUEHHS CBOMX pe-
3yJbTATOB B PE3YyJIbTAThl pa0OTHI I'PYIIIbI, COOTHECECHHE CBOCTO MHCHHS C MHE-
HUEM JIPYTHX YYaCTHUKOB Y4EOHOTO KOJIJIEKTUBA 1 MHEHUEM aBTOPUTETHBIX HC-
TOYHUKOB.

COIAEPKAHUME YYEBHOI'O IPEJIMETA

Mooyne «Ancebpay

AJITEBPA

Tpuronomerpuyeckue GyHKUUH

OO6nacth onpeneneHuss ¥ MHOKECTBO 3HAYEHU, YETHOCTh U HEYETHOCTb, I1e-
puoanyHocTh. CBOMCTBA PyHKIHI Y=SINX, Y=COSX, y=tgX, y=Ctgx.

IIpousBoaHast M €€ NpUMEHEHUE

[Ipenene mocnenoBaTeabHOCTH, Npeaes QyHKINU, HEIPEPHIBHOCTD (PYHK-
LIH, OTpEIeIIEHNE IPOU3BOAHOM, paBuia 1uddepeHMpoBaHus, IPOU3BOIHbIE
pa3nMYHBIX QYHKIUH.

IIpumMeHeHUe NPOU3BOAHON K HCCJIEOBAHUIO QYyHKIUMT

Bo3spacranue u yobiBaHue (QyHKIMI, S5KCTpEMYMbI (YHKLIHNA, HAUOOJIbLIEE U
HanMeHbllIee 3HaYeHUs (PYHKINN, TPOM3BOAHASI BTOPOTO MOPSIKA, BBITYKIOCTh U
TOYKH Tlepernda, mocTpoeHue QPyHKIIHM.

IlepBooOpa3Hasi U HHTErpas

[TepBooOpazHasi, npaBuiia HAX0XKEHUS TIEPBOOOPa3HBIX, MIIOMIAAb KPUBOJIH-
HEHMHOM Tpallellny, UHTETPajl U €ro BIYUCICHUE, IPUMEHEHUE HHTETPAJIOB ISl pe-
meHus1 PU3MIECKUX 3a/1a4.

KomOunaropuka

Maremarnueckas uaayknus. [Ipasuno npoussBenenuns. Pazmemenus ¢ mo-
BTOpeHusiMu. [lepecranoBku. Pa3memnienus 6e3 noBropenuit. Coueranus 6e3 no-
BTOpeHuil u 6uHoM Heiotona. CoueTanusi ¢ MIOBTOPEHUSIMHU.

JIeMEHTbl TEOPUHU BEPOSITHOCTE

Beposaraocts coObiTusi. ClnoxkeHne BEpOITHOCTEN. Y CII0BHAsI BEPOATHOCTb.
HezaBucumocts coObrTuii. ®opmyna beprynu.

KommiekcHbie unciia




OmnpeneneHre KOMIUIEKCHBIX yncen. KoMIUIEeKCHO-CONpsyKEHHBIE Yuca.
['eomeTpuueckas HHTEpHIpeTasd KOMIUIEKCHOTO Ynca. [[eMcTBUsA ¢ KOMIUIEKC-
HbIMU yrcnamMu. KBagpaTHoe ypaBHEHUE C KOMIUIEKCHBIMU yucinamMu. M3Bieyenne
KOPHS U3 KOMIUIEKCHOTO yHciia. Anredpandeckie ypaBHEHHUS.

YpaBHEeHUSI M HEPABEHCTBA C ABYMS HEU3BECTHBIMHU

JIuneliHbIe ypaBHEHMS U HEPABEHCTBA C IBYMs IIepeMeHHbIMU. HennHeinbie
YPaBHEHMsI U HEPABEHCTBA C ABYMS HEU3BECTHBIMU. Y DaBHEHMs U HEPABEHCTBA C
JIBYMsI HEU3BECTHBIMU, COJIEPKAILNE TAPAMETPHI.

BBOJIHOE 1 UTOI'OBOE ITIOBTOPEHHE

B pe3yabTarte uzyuenust moayisa «Anredpay» B 11 kinacce ydeHUK JOJIKEH

3HATL/MOHUMATE"

e 3HAUCHHE MATEMATUYECKON HAYKH JJIsl pEIICHUS 3a/1a4, BOSHUKAIOIIUX B TE€O-
PHUH U IPAKTUKE; ITUPOTY U B TO K€ BpEeMsI OTPaHUICHHOCTH MPUMEHEHHUS Ma-
TEMaTHYECKHX METOAOB K aHaJN3y U UCCIIEOBAHUIO MPOLIECCOB U SBJICHUI B
MPUPOJIE U OOIIECTBE;

e 3HAYCHHE MPAKTUKH M BOMPOCOB, BOSHHUKAIOIIMX B CaMOW MaTeMaTHKE s
(GbopMHUpOBaHUS U PA3BUTHSI MATEMATUIECKOW HAYKH; HICTOPUIO PA3BUTHS TI0-
HSITUS YHUCIIA.

AJITEBPA
yMeTh

o BBIMONHATH apuUPMETHUECKHe NCHCTBUS, cOUeTas YCTHBIE M THCHMEHHBIC
MPUEMBbI, MPUMEHEHNUE BBIYUCIHUTEIBHBIX YCTPOWCTB; HAXOIUTh 3HAUCHUS
KOpPHS HATYPaJIbHOM CTENEHH, CTENICHH C pallMOHAIBLHBIM TIOKa3aTelieM, JIora-
pudma, UCTONB3ys] TPU HEOOXOAMMOCTH BBIUMCIUTEIbHBIE YCTPOMHCTBA;
MOJIb30BAThCS OIICHKOM M MPUKUAKOMN MPU MPAKTUYECKUX pacueTax;

e IPOBOJUTH IO U3BECTHHIM (pOpMyJiaM U MpaBuUiiaM Mpeodpa3zoBaHus OyKBEH-
HBIX BBIPKEHUM, BKIIOYAIONINX CTEIECHU, PAJAUKANbI, JIOTapu(Mbl U TPUTO-
HOMETpUYeCKHre PYHKIUH;

e BBIYHCIIATH 3HAUYCHUS YACTIOBBIX M OYKBEHHBIX BRIPAKEHUH, OCYIIECTBIISS He-
00X0JIMMBIE TIOJICTAHOBKH U MPe0o0pa30BaHMUS;

HCIO0JIL30BATHh NPUOOPETEHHbIE 3HAHUA U YMEHUSI B IPAKTHYECKOii j1esi-
TEeJIbHOCTHU U NMOBCEHEBHOM KU3HM JIJIS:

e TPAKTHUYECKUX PaAcCUeToOB MO (opMynaM, BKItoudas (GOPMYIbI, COIEpKaIue
CTETICHH, PAJUKAJIBI, JOTaPU(PMBI U TPUTOHOMETPUIECKHE (D YHKIIUH, UCTIOINb-
3ysl P HEOOXOJUMOCTH CIIPABOYHBIE MAaTEPUANIbl U TIPOCTEHIITNE BHIYUCIIN-
TEJIbHBIE YCTPOMCTBA.

OYHKIUN
yMeTh

e OIpENeNsATh 3HAUYCHHWE (PYHKIMH MO 3HAYCHHUIO apTyMEHTa MpPHU Pa3IUYHBIX
crioco0ax 3agaHus PyHKINU;

e CTPOUTH IPAPUKU N3YUEHHBIX (DYHKIIMIA;

e OIKCHIBATh MO IPaUKy U 6 npocmeuwux ciy4asx no oopmyie NoBeeHUuE u
cBoiicTBa (DYHKIMHA, HAXOAUTh MO TpaduKy GYHKIMKA HAUOOJBIINE U

! Homumo yrazannvlix 6 dannom pazoene 3Hanutl, € mpeboeanus K ypoeHio NOO20MOBKU GKIIOUAIONICS. MAKICe SHAHUS, HeobX00uMble O
0CBOEHUSL NEPEeHUCTIeHHBIX HUdICe YMEHUT



HaVMEHbINNE 3HAYCHMUS,

e pelIaTh yPaBHEHMS, IPOCTEUILINE CUCTEMBI YPAaBHEHUH, HCIIONIB3YS CEOUCMBA
@yHKYuti 1 UX TpaduKoOB;

HCIO0JIB30BATh NPHOOPETEHHbIC 3HAHUA M YMEHHUS B IPAKTHYECKOI J1e-

ATEJTbHOCTH U NIOBCEIHEBHOM KM3HHU UL

e ONUCAHUS C MOMOIIBIO (YHKIMIA Pa3IMYHBIX 3aBUCUMOCTEH, MTPEACTABICHHUS
uX rpaduyecku, HHTEpIpeTauuu rpaduKoB.
YPABHEHUSA U HEPABEHCTBA
yMeThb

e peulaTh palMOHAJIbHbIE, IOKA3aTENbHbIE U JIOTAPUPMUUECKUE YPABHEHUS U
HEPABEHCTBA, npocmeniuiue UppayuoHaibHble U MpucoHoOMempuyeckue ypas-
HeHUsl, UX cucmemul,

e COCTABJIATH YPAaBHEHHUS U HEPABEHCMEa 0 YCIOBUIO 3a/1a4H;

e HCHOJB30BATh AJIs MPUOIMKEHHOTO PEIICHHs] YpaBHEHUI 1 HEPaBEHCTB I'pa-
buyeckuil MeTOx;

e M300pa)kaTh HA KOOPJMHATHOM IUIOCKOCTH MHOYKECTBA PEIIEHHUM MPOCTEM-
IIMX YPAaBHEHUI U UX CHCTEM;
HCIO0JIB30BATh NPHOOPETEHHbIEC 3HAHUA U YMEHUS B IPAKTHYECKOM Jes-
TeJIbHOCTH U NOBCEHEBHOM KU3HM IS

® [IOCTPOEHUS U UCCIIEIOBAHUS NIPOCTEMIINX MATEMAaTUYECKUX MOJIETIEH.

Mooy« eomempusy

uauHap, KOHYC ¥ map

ITonsatne mmnaapa. [Lnomane noBepxHoctu mummHApa. [loraTHe KOHYCA.
[Tnomaas moBepXHOCTH KOHYca. Y ceu€HHbl konyc. Chepa u map. [lnomans
ctepsl. CeueHns UUIUHAPUYECKON MOBEPXHOCTH.

O0BEMBI TEI

O06BEM npsiMoyTobHOTO Mapasuienenumena. O0bEMBI TPSIMOYTOIBLHOTO T1a-
pamtenenunenaa. O0bEMBI MPSIMON TPU3MBI U UIKUHPA. OOBEMBI HAKIIOHHON
PU3MBI, MUPAMUJIBI U KOHYCA.

MeToa KOOPpAUHAT B IPOCTPAHCTBE

Bekropsl. Moayins Bektopa. PaBeHCTBO BEKTOpOB. Ci105K€HUE BEKTOPOB U
YMHOKEHHE BeKTOpa Ha yuciio. KommmHeapHsie BEKTOphI. Pa3nokeHne BekTopa 1o
JBYM HEKOJJIMHEAPHBIM BeKkTOpaM. KoMIutanapHsie BEKTOpsI. Paznoxkenue no
TPEM HEKOMIUIAaHAPHBIM BEKTOPAM.
YronpHOro

HTorosoe moBropenue

B pesyabTarte uzyuenus monyns «l'eomerpus» B 11 kimacce ydeHUK TOIKEH
3HATH/IIOHAMATDH?

2 TTomumo YKa3aHHbIX B ITaHHOM pasJiciie 3HaHPII>i, B Tpe6OBaHI/Iﬂ K YPOBHIO IOAI'OTOBKU BKJIIOYAIOTCS TAKKE 3HAHUS, HE-
O6XOZ[I/IMI>Ie JUIL OCBOCHUS NIEPEYNCIICHHBIX HHKE yMeHI/Iﬁ



e 3HAUCHHE MATEMATUYCCKOW HAYKH JIJISl PEIICHMS 3a]1a4, BOSHUKAIOIUX B TEO-
PUU U IPAKTUKE; IIUPOTY U B TO K€ BpEMsI OTPAaHUIECHHOCTh IPUMEHEHHUS Ma-
TEMaTHYECKUX METOJIOB K aHAJIN3Y U MCCIICOBAHHUIO MPOIIECCOB U SBJIICHUN B
MPUPOJIE U OOIIECTBE;

e WCTOPHIO BO3SHUKHOBEHUS M PA3BUTUS T€OMETPHH;
yMeThb

e pacro3HaBaTh Ha YEPTEKAX M MOJIEISIX MTPOCTPAHCTBEHHBIE (JOPMBI; COOTHO-
CUTh TPEXMEPHBIC OOBEKTHI C UX ONMHUCAHHUSIMH, H300PaKECHUSIMU;

e OMHCHIBATH B3aUMHOE PACIIOJIOKEHHE MPSMBIX M IJIOCKOCTEH B MPOCTpaH-
CTBE, Ap2yMEeHMUPOBAMb C80U CYIHCOEHUsL 00 IMOM PACHONONCEHUU,;

e AHAJIM3UPOBATH B MPOCTEUIITNX CIIy4asX B3aUMHOE PACTIOI0KEHHE O0BEKTOB
B IIPOCTPAHCTBE;

e W300pakaTh OCHOBHBIC MHOT'OTPAaHHUKH, BBITIONHATH YEPTEKH MO YCIOBUIM
3ajay;

o Ccmpoums npocmetiuiue cevenus Kyoa, npusmol, NUPAMUOLL;

e peIIaTh MIAHUMETPUICCKUE U TIPOCTEHIITNE CTEPEOMETPUICCKUE 3a/1aul Ha
HAXO0XJEHUE T€OMETPUUECKUX BEIIMYUH (JIJIMH, YTII0B, IUIOMAEH);

e HCITOJIB30BATh MPHU PEIICHUH CTEPEOMETPUYECCKUX 3a7a4 TUITAHUMETPUIECKHEC
(haKThl ¥ METOJIBI;

e TIPOBOJUTH JOKa3aTeIbHBIC PACCYXKACHUS B X0O/I€ PEIICHHS 3a/1a4;
HCMOJIb30BATh MPHOOPETEeHHbIE 3HAHUA M YMEHHS B MPAKTHYECKOI /1esi-
TeJIbHOCTH U MOBCETHEBHOM KM3HHU JIJIS:

e WCCJICNOBAaHMUS (MOJCITHPOBAHUS) HECIOXKHBIX MPAKTUICCKUX CUTYyallnid Ha
OCHOBE M3y4YEHHBIX (DOPMYJT U CBOUCTB (puryp;

® BBLIUMCIICHHS TUIOMIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH pelie-
HUU TIPAKTUYCCKUX 3aJ1a4, MCIIONB3Ys PH HEOOXOIUMOCTH CIPABOYHUKH H
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

ITK, npoekTop, MHTEPAKTUBHAS J0CKa, IPUHTED, JOKYMEHT-KaMepa, 10CKa C
MarHUTHOM TTOBEPXHOCTHIO.

MynsTUMeMIHBIE 00YYaOIIUe TPOrPaMMBbI U HJIEKTPOHHBIE ydeOHbIE U3/1a-
HUS 110 OCHOBHBIM pa3jieNaM Kypca MaTeMaTUKH.

BueopuIbMBI 10 HCTOPHHU PA3BUTHS MaTEMATHKM, MATEMATHYECKUX HEH 1
METOJI0B.

KOMIIIEKT HHCTPYMEHTOB KJIACCHBIX: JTMHEHKA, TPAHCIIOPTHD, YIOIbHHUK
(30°, 60°), yronpauxk (45°, 45°), mupkyis.

KOMIIIEKT CTEPEOMETPUYECKHX TEl.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

OcHoBHas1 y4eOHO-MeTOAUYECKAA JIUTepaTypa
Cranpapt cpemHero o0Iero oopa3oBaHus 0 MaTEMaTHKE
[TpumepHas mporpaMMa cpeaHero oo1ero oopa3oBaHus 0 MAaTEMAaTHKE



MaremaTuka: anredpa ¥ Hadalla MAaTeMaTHYECKOTO aHAIN3a, TEOMETPHUs. AJl-
reOpa u Havajia MaremMaTudeckoro ananusa. 10 kmacc : yaed. mis o0meoopa3oBar.
opranuzauuii : 6a3oBbiii 1 yriyou. ypoau / [FO. M. Konsirun, M. B. Tkauésa, H.
E. ®énoposa, M. U. lllabyuun]. — 7-e uza. — M. : IIpocsemienue, 2019.

I'eometpus. 10 — 11 kmaccel : yueb. s 061eo0pa3oBar. opranusanuii : 6a-

30BbId U ipodun. ypoHu/ [JI. C. Atanacss, B. @. byry3os, C. b. Kagomiies u
1p.] — M. : IIpocsemenue, 2019.

JonoaHuTeIbHAS YUeOHO-MeTOoAMYeCKasi JINTepaTypa U HCTOYHUKH

JlunakTudyeckrue MaTepralibl 0 OCHOBHBIM pazjenaM anreopst (COopHUKH
Pa3HOYPOBHEBBIX TIO3HABATEIBHBIX W PA3BUBAIOIINX 3aJaHHUM, 00ECTICUHBAIOIITUX
YCBOCHHE MaTEMAaTHYECKUX 3HAHUN KaK Ha PENPOJTYKTUBHOM, TaK M Ha MPOIYK-
TUBHOM YpPOBHSX).

KoHTponsHO-m3MepuTenpbHbIe MaTepraibl 0 OCHOBHBIM pa3jeiiaM Kypca
MateMatuku (COOpHUKH 3alaHu# (B TOM YHCJIE TECTOBBIX ), 00€CTICUMBAOIINX JIH-
arHOCTUKY U KOHTPOJIb KauyecTBa 00YUCHHUS B COOTBETCTBUH C TPEOOBAHUSIMU K
YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, 3aKPETIEHHBIMU B CTaHJAPTE)

N3yuenne reomerpun B 10-11 knaccax: Meroa. pekomenaanuu kK yueo.: K.
st yautens / C.M. Caaksia, B.®. byty30B. — 2-e uzn. — M.: [IpocBemenne

JunakTuyeckue MaTepualibl o anredpe u Havanam aHanusa s 10 kinacca /
b.M. Usnes, C.M. Caaxksn, C.W. llIBapudypa. — M.: IIpocBenienne

CamocTosTeNnbHbIE U KOHTPOJIbHBIE pa0OTHI 1O anredpe U HavajaaM aHaau3a
st 10 xnacca / AL Epmosa, B.B. I'onoboponsko — M.: MJIEKCA

3amauu no anrebpe u Havanam ananuza it 10-11 kmaccoB / C.M.CaaxsH,
A.M.T'onpaman, [1.B. Jlenucos. — M.: IIpocBenieHue

N3ydyenune anreOpsl 1 Havana aHanmu3a B 10 kiracce: KH. 1S yquTens /
H.E.®énoposa, M.B.Tkauesa — M.: [Ipoceenienue

Anre0Opa u Havajla MaTEMaTUISCKOTO aHAIK3a. J[MIaKTHYIeCKue MaTepHUaIbl.

10 xnacc. Yranyonéunsiit yposens / [Ilabynun M. U., Tkauéra M. B., ®énoposa H.
E. u np.
AureOpa ¥ HavaJila MaTEMaTUYECKOro aHanu3a. Temarudeckue Tectol. 10
kiacc. bazoBelii u yrinyosnéHnsiil ypoau /TkauéBa M. B., ®énoposa H. E.
Anre0Opa u Havyajla MaTEMaTHYECKOr0 aHanu3a. MeToanyeckue pekoMeH1a-
un 10 knace / @énoposa H. E., Tkauésa M. B.

Hunaktudeckue Mmarepuaisl. 10 kinacc: 6a3oBbiit U ipod. ypoBuu / b.I'. 3uB.
— M.: IIpocBemienne

OcHoBHbIe UHTEpHET-pecypebl

http://www.edu.ru — dbeaepanbHblii mopTan «Poccuiickoe 00pa3oBaHHEe)

http://www.school.edu.ru — Poccutickuii 001eo0pa3oBaTebHbINA TOPTAI

http://www.ege.edu.ru — mopran uHOOPMAIMOHHON MOAACPKKH EquHoro
rOCyJapCTBEHHOTO 9K3aMCHa

http://www.school-collection.edu.ru — enuHas KoyIeKIUs ITUPPOBLIX 00pa-
30BaTEIIbHBIX PECYPCOB



http://www.edu.ru/
http://www.school.edu.ru/
http://www.еgе.edu.ru/
http://www.school-collection.edu.ru/

http://www.1september.ru — razera «MareMaTukay, u3naTeabcTBO «IlepBoe
CEHTSIOPSI»
http://ilib.mccme.ru/ — UaTepHeT-6mbaroTeKa calita MOCKOBCKOTO IIEHTpa
HETPEPHIBHOTO MAaTEMAaTHIECKOT0 00OPa30BaHUSI.

http://etudes.ru — MareMaTU4ECKUE ATIOIBI.
http://kvant.mccme.ru/ — Hay4Ho-monymsipHbIid (PU3NKO-MaTeMaTHIECKUMA

*KypHas KBaHT».
http://lib.mexmat.ru/books/3275 — DnekrponHas 6MOIMOTEKa MEXaHUKO-Ma-

TEMATHU4YCCKOI'O (baI(YJ'IBTeTa MOCKOBCKOT'0O rocyaapCTBCHHOTIO YHUBCPCHUTCTA.

TemaTn4yeckoe NIAHKPOBAHUE C ONpeAeIeHHeM OCHOBHBIX BHI0B y4eOHOM Je-

ATCJIBHOCTH
Ne ypoka Komu- | Ila- | Tun ypoka | Jlata mpoBeaeHus
HaumeHoBaHMEe TEMBI 4ecTBO | pa-
4acoB | rpa TUTaH daxt
yue
OHH
Ka
3 IToBTOpUTENBHO-

1 BBoaubIii ypok 1 L—— 2.09

I'naBa |. Tpuronomerpnyeckue pyHKuuu 18

5 OO6mnacTs ornpeeneHus] TPUTOHOMETPH- 1 1 Vpok yeBoeHus 4.09
YeCKUX (1) = HOBBIX 3HAHHUH '

YHKITH.

3 MHOXECTBO 3HAYCHUH TPUTOHOMETPH- 1 1 iﬂg‘;;‘;ﬁgg’; n 509
yecknx QyHKIuil. BXogHOW KOHTPOIb. Huid '

4 YeTHOCTh, HEYETHOCTh TPUTOHOMETPH- 1 2 VpOK ycBoeHus 209
YeCKUX (1) K = HOBBIX 3HAHHH '

YVHKITHI.

5 [leproanYHOCTh TPUTOHOMETPHUECKHUX 1 2 Ypox yesoerns 9.09
(i)yHKHHI‘/’I. HOBBIX 3HAHUH b
Pemenue 3angau. C.p. Nel «Obracmo 1 2
onpeoenerus, MHO#CeCmeo 3Ha4eHull, Vpox KomTpos i

6 YemHOCMb, HeYeMHOCMb, NEPUOOUY- KOpPEKIIHH 3Ha- 11.09
HOCMb MPULOHOMEMPULECKUX (DYHK- i
yuiLy

- 5
CaoiicTBa QyHKIMH )=COSX. 1 e | 14.09
_ Ypok ycBOeHUs

8 Fpa(bHK (bYHKI_II/II/I y=COSX. HOBBIX 3HAHHI 16.09

9 Pewenue 3anau. C.p. Ne2 «Ceovicmea 1 iz‘;‘;;;:;ﬁ‘;i’;“ 16.09
pynryu y=COSX u eé zpapur. it '

o o VYpoxk ycBOeHUS
10 CaoiicTBa (pyHKIIUH Y=SINX. 1 HOBEIX SHAM 21.09
—ci Ypok ycBOeHUs
11 I'padux pyHkum y=sinx. 1 HOBEIX AHAMI 23.09
) Y] YPok KOHTpOIIs U
12 Pemenue 33}12_1‘1. C.p:.N_3 «Cesoticmea 1 compecamn o | 93.09
@yukyuu Y=SINX u eé epaguxy. Hmif
o _ VYpoxk ycBOCHUS
13 CaoiicTBa pyHKIMU y=tQgX. 1 HOBEIX SHAm 28.09
_ Ypok ycBoeHus
14 Fpa(bHK (1)YHKHI/II/I y—th. 1 HOBBIX 3HAHMI 30.09
OO0paTHble TPUTOHOMETPUYECKUE (PYHK- 1 T
15 uun. C.p. Ne4 «Ceoticmea ¢pynxyuu xoppexm sna- | 30.09
Y=tgX u eé ecpaghux». o



http://www.1september.ru/
http://ilib.mccme.ru/
http://etudes.ru/
http://kvant.mccme.ru/
http://lib.mexmat.ru/books/3275

OOpaTHbIe TPUTOHOMETPUUYECKU K- 1 Vpox saxperuie-
16 p ¢ TPHTOHOMETPIICCKHC q)yH 6 HUS TTOJTYYSHHBIX 5.10
II1n. 3HAHUH
1 ymp.
Vpok 000011IeH s ¥ CHCTEMATU3AIIUH K TJI. | YPox obobmenns
17 o M CHCTEMAaTHh3a- 7.10
3HAHUU. I MY 3HAHHH
M
1 yop.
K TJL. Ypok 06001eHus
18 VYPOK 3aKIH0UUTEIBLHOTO TOBTOPEHUS. | 1 cHeTeMaTH3a- 7.10
MY 3HAHUN
M
19 KonTtpoasnas padora Nel «Tpurono- 1 VpoK KOHTpOIIst 12.10
MeTpHUYeCKHe PYHKIMI. sHamt '
I'nasa Il. [IpousBoaHas u eé reomeTpuYeCKUit 18
CMBICJI
v
20 Tpezen nocnen0BaTeNbHOCTH. 1 1 | horyemeems | 14.10
VYpok ycBoeHus
21 HenpepsiBHOCTD QyHKIHH. 1 3 HOBEIX SHARI 14.10
v
22 Tpoussosuast. 1 4 | JPoxyemoeno119.10
DUusyeCKkuil CMbI 7. Ypok KOHTpoOIs 1
23 3U4eC CMBICIT IPOU3BOAHOR. 1 4 o - 2110
C.p. No5 «Onpedenenue npou3e00HOUN. Huit
1
VYpoxk ycBOeHUS
24 [TpaBuna quddepeHnupoBanus. 5 HOBELX HAMIH 21.10
5 Ypok ycBOoeHUs
25 [IpousBoHas CIOKHON (PYHKIINH. 1 ) HOBEIX SHAS 26.10
Pemenue 3amau. C.p. Ne 1 YPOK KOHTpOS 1
KOPPEKIHH 3Ha- .
26 nad. C.p. Ne6 «npasuna 5
oughghepenyuposanusy. Hpii
9 Ypoxk ycBOeHUS
27 IIpousBoaHas cTeneHHON QyHKIHH. 1 6 HOBEIX SHAMI 28.10
1 Ypoxk 3akperuie-
28 Pemenne 3amau. 3] HUS TIOTY4EHHBIX 11.11
3HAHUH
29 [TpousBogHAS HEKOTOPBIX IEMEHTAP- 1 7 Ypox ycsoers 11.11
HBIX (1)YHKIII/II\/'I HOBBIX 3HAHUU '
Ypoxk 3akperuie-
30 Breruucnenune MPOU3BO/IHBIX HEKOTOPBIX 1 7 ai momyem | 16,11
AIIEMEHTAPHBIX (PYHKIIHHA. snanuii
Pemenue 3anau. C.p. Ne7 «lIpou3zeoo- 1 Vpox KomTpos i
31 HAsl HEKOMOPBIX INeMEHMAPHBIX (PYHK- 7 KOPPEKIHH 3Ha- 18.11
~ HUH
Yuy.
o o v
32 ['eOMeTPUYECKH i CMBICI IIPOM3BOIHOM. 1 8 | 1811
1 Ypoxk 3akperuie-
33 Pemenne 3amau. 8 ms nonywenmeix | 23,11
3HaHUil
Penienu ay. 'n. No T _ Ypok KOHTpOIs 1
34 CIICHHE 3a]] C.p. Ne§ «Ieomempu 1 8 compemom | 2511
YeCcKULl CMbILCL NPOU3BOOHOUY . Hmit
1 yIp.
Vpok 0000I1IEeH s ¥ CHCTEMATU3AIIUH K [J1. | YPox obobumenus
35 o M CHCTEMAaTHh3a- 2511
3HAHHUU. I I 1Y 3HAHWI
JIM
1 ymp.
K L. Ypok 0600mmeHus
36 VYpOK 3aKITFOUUTENIEHOTO TOBTOPEHHUS. weneremarmsa- | 30.11
I LUM 3HAHUH
JIM
KonTtpoabsnas padora Ne2 «Ilpous- 1
o o Ypok KOHTpOIIs
37 BOJHAS M €€ reoMeTpHYeCKHit 212

CMBICJD).

3HAHUHA




I'maBa |1l. IlppmeHenne Nnpou3BOIHOM K HCCJIe- 13
J0BaHNI0 pyHKIMIA
Ypoxk ycBOCHUs
38 Bospacranue u yobiBaHue ()yHKIHMH. 1 HOBEIX SHAM 212
1 Ypox 3akperuie-
39 Pemenne 3amau. HHSL IOJTYYEHHBIX 7.12
3HAHUH
v
40 DKCTPeMyMbI (QYHKIHH. 1 ey | 9.12
Penienu . 'n. No _ Ypok KOHTpOIs 1
a1 emenue 3a1a4. C.p. Ne9 «Oxcmpe oo 912
MYMbl QYHKYUUY nmii
42 HaunGounpiiee n HauMeHbIIIee 3HAYCHUE 1 3 Vpok ycBoeHus 16.12
Q)YHKI_II/II/I. HOBBIX 3HaAHHUH '
Haxoxnenne HanOOJIBIIETO U HAUMEHD- 1 3 ¥pok saxpene-
43 o HUS TTOJTYYCHHBIX 18 12
1Iero 3Ha4eHUH QYHKIIHU. snanuii
Pewenue 3anau. C.p. Nel0 «Haubono- 1 3 | vpox kommpoms u
44 utee u HaAUMeHblUee 3HaueHue yHK- KOpPEKLIH 3Ha- 18.12
yuuy i
45 [IpousBoanas II-ro mopsiaka, BeIIyK- 1 4 VYpox yewoertis 2312
JIOCTh TOYKH TIeperunoa. HOBIX SHAHMI
. 1 5 Ypoxk 3akperuie-
46 [Toctpoenue rpadukoB GyHKIHA. wms monyuennsix | 25,12
3HaHUi
Pemenn q. C.p. Nell «I1 - YPOK KOHTPOIA 1
47 emenue 3anad. C.p J\f «Ilocmpoe 1 5 competmom | 2519
Hue 2pagpuros QyHKYULLY. Huit
1 .
Vpok 0000IIEH s ¥ CHCTEMATU3AIUH YHP- | Vpox oGodmerns
48 o K TJI. H CHCTEMaTH3a- 28.12
3HAHUU. i LMY 3HAHUN
1 yup. Ypok 06001IeHus
49 VYPoK 3aKITFOYUTEIIEHOTO TIOBTOPEHHS. K IJI. | ¥ crcrematisa-
I I I MY 3HAHUH
KonTpoabnas padora Ne3 «Ilpume- 1 JIM
. v
50 HeHHe NMPOU3BOAHOI K HCCJIEIOBAHMIO PO
byHKumin».
I'nasa |V. IlepBooGpa3Hasi U HHTerpaJj 10
1 Ypoxk ycBoeHUs
51 ITepBooOpasHasi. HOBELY AT
HaxoxneHue nepBooOpasHbIX 1 1| vpox ommpoms n
52 C.p. Nol12 «Haxoocoenue nepgoobpas- KOpPEKIUH 3Ha-
HBLX Y. i
1 2 VYpok 3akperuie-
53 [IpaBuna HaXOXXJEHHUS IEPBOOOPA3HBIX. HIS TIOMYHEHHBIX
3HaHUi
[TpuMmeHeHne PaBIIT UHTETPUPOBAHUS 1 2
54 IIPY HAXO0XKJICHUH TIEPBOOOPA3HBIX VPOK KOHTPOIA 1
KOPPEKIIUH 3Ha-
C.p. Nel3 «Ilpasuna naxoscoenus nep- Huit
8000PA3HBIX Y.
o o VYpoxk ycBOCHUS
55 ITnomaae KpUBOJIMHEHHON TpaNCLUH. 1 HOBEIX SHAm
1 Ypok ycBoeHHs
56 WuTerpan u ero BEIUUCIICHHE. OBELY AT
1
[IpumeHeHne UHTETPaNIOB AJIs PeIleHuUs N ——
S7 ¢usmueckux 3amad. C.p. Nel4 «Bviuuc- KOPEKIIH 3Ha-
JleHue UHMezpanoéy. i
1 Tip.
Vpok 000011IeH s ¥ CHCTEMATU3AIIUH YTIP- | ypox o6odmerns
58 K TJI. | ucucremarmsa-

3HAHUH.

v

MY 3HAHHUH




Ypoxk 0600meHus

59 VYPOK 3aKJIFOUUTENIBHOIO IOBTOPEHMS. U cHCTeMATH3-
MY 3HAHUH
60 Kontposbnas padora Ned «IlepBooo- M | vpok komrpons
pa3Has M HHTErpaJon. sHarm
I'naBa V. KomOnHaTopuka
61 [IpaBuno npousseaeHus. Pazmemenus ¢ 2 Vpok ycsoeris
MTOBTOPEHUSIMH. HOBBIX 3HaAHHH
Ypok ycBoeHHs
62 [lepecranoBKH. HOBEIX SHAsmi
Pemenune 3amau. C.p. Nel5 «Pasmewe- YpOK KOHTpOI 1
63 KOPPEKIIMH 3Ha-
Husl ¢ nosmopenusamu. Ilepecmanogxkuy. Huii
9 Ypok ycBOoeHUS
64 Pa3memnienus 6€3 TOBTOPEHHUIA. HOBEIX SHAmM
65 CoueTanus 6€3 MOBTOPEHHM U UX CBOM- VpoK ycBoeHHus
CTBA. HOBBIX 3HAHHH
Ypoxk ycBOeHUS
66 bunom HeroToHna. HOBELX HAMMH
Pemenue 3amau. C.p. Nel6 VpoK Kot M
67 «Couemanue 6e3 nogmopeHuil u OUHOM KOpPEKIHH 3Ha-
Hvromonay. o
Vpok 0000111eHHA U CHCTEMaTH3aLUH YIP. | o oSobuerms
68 3HaHHﬁ. K I'JI. M CHCTEMaTH3a-
\V/ LMY 3HAHUH
69 KonTpoasnas pa6ora NeS5 «Komou- M | ypox KowTpoI
HATOPUKA). SHaHmH
I'naBa VI. DieMeHTBI TeOPUH BepPOSATHOCTENH
Ypoxk ycBOoeHUs
70 BeposiTHOCTB COOBITHSI. HOBEIX AT
Ypoxk 3akperuie-
71 HaxosxneHnue BeposTHOCTH COOBITHS. HHSL 1011y YEHHBIX
3HaHUi
9 Ypoxk ycBOeHUS
72 CnoxxeHue BEpOATHOCTEH. HOBEIX SHAMI
Pemenue 3amau. C.p. Nel7 YPOK KOHTOIA 1
73 B KOPPEKIHH 3Ha-
«Cnooicenue geposimmocmeiiy. Huii
74 BeposiTHOCTE IpOU3BEAEHUS HE3aBUCH- 4 Vpok ycBoemms
MBIX COOBITHI. HOBBIX SHAHMH
VYpok (3606H_IGHI/I$I U CUCTEMATU3aL1H YIP. | o oSobmerms
75 3HAHUU. K I'JI. M CHCTEMaTH3a-
VI MU 3HAHUH
76 KonTposnnasi pa6ora Ne6 «JJie- M | vpok xontpons
MEHTBI TCOPUH BEPOATHOCTEIH. sHanmn
I'maBa VIIIl. YpaBHeHnusi 1 HepaBeHCTBA ¢ AByMsI
nepeMeHHbIMHU
77 Jlunelinble ypaBHEHUS U HEPABEHCTBA C 1 Vpok ycBoeHust
JIBYMsI IEPEMEHHBIMU HOBBIX SHAHHH
JIuHeiiHble ypaBHEHUS U HEPABEHCTBA C 1
Byms nepemennsivu. C.p. Nel8 «Jlu- YPOK KOHTpOILA 1
78 I[ }_/]M p p N 8 «iu KOppEKIHUHU 3Ha-
HelHble YPABHEHUs U HePABEHCMBA C Huii
08YMS NePeMeHHbIMUY.
79 Henunelinbie ypaBHEeHMs C 1ByMs Ilepe- 2 VYpok yepoers
MCEHHBIMH. HOBBIX 3HAHUHA
80 Henunelinbie HepaBeHCTBA C ABYMS Tie- 2 Ypox saxperue-
HUA ITOJTYYE€HHBIX
PEMCHHBIMHU. 3HAHUI
81 Henunelinble ypaBHEHUs U HEpPaBEeH- 2 POk 3axpere-

CTBa C ABYMS NICPCMCHHBIMHU.

HHS TOJTy4E€HHBIX
3HAHWIA




82 Vpok 00001eHNs U CUCTEMaTU3aIIH 1 YIP. | ypox ofobumerns
3HAHUH. K I'JI. M CUCTEMAaTH3a-
VI I I 1Y 3HAHWH
83 KontpoubHnast padora Ne7 «YpaBHe- 1 IM
Ypok KOHTpoIst
HHS M HEPABEHCTBA C AByMs Iepe- aHanuit
MEHHBIMHU»
Hrorosoe nosropenue. Pemenne 3agaq 19
84-102 Pemenue 3aga4 Ha MOBTOpEHUE Kypca 18 M
anreOpsl ¥ Havaa aHanu3a 10-11 kimacca
Hrorosasi KoHTpoIbLHAsI paboTa 1 M
MeToa koopaAMHAT B IPpOCTPaHcTBe. ABHKEHUA 15
34- [vpox o606
1 VPOK BBOJHOTO TIOBTOPEHUS. 1 45 P omropemns | 4.09
2 Hp;IMoyroanaﬁ CUCTCMA KOOpJAUHAT B 1 46 Ypok ycBOeHHS HO- 9 09
MIPOCTPAHCTBE. BPIX SHAHMH '
KomOuHMpoBaHHBIi
3 Koopaunats! BekTopa. 1 47 oo 11.09
CBs13bp MEXly KOOpJIMHATaMHU BEKTOPOB
YpOK KOHTpOJIS U
4 1 KoopauHaTamu Touek. C/p Nel «Ko- 1 48 | coppestom mmanmi | 14.09
OpOUHAMbL 8EKMOPAY .
= Ypok ycBOEHHs HO-
[Ipocreiine 3axa4u B KOOpAUHATAX. 1 49 A 18.09
Vpok perieHus 3a-
Pemenue 3anauy. 1 - 21.09
KontpoabHas padora Nel mo reme
A -
7 «KoopaMHATBI TOYKH H KOOPAMHATHI 1 JIM |7 PO OO 25,09
BEKTOPa).
Ypok ycBoeHus Ho-
Yroa Mexay BEKTOpaMH. 1 50 o 28.09
Ypok ycBOEHHs HO-
CkaisipHO€ ITPOU3BEIEHNE BEKTOPOB. 1 51 Yo 2.10
10 Brruncnenue yria Mexy NpsiMbIMU U 1 5o | Vpoxyesoemmno-| g 40
IIJIOCKOCTSIMU. BPIX SHAHMHA '
Bbruncnenue yria Mexy NpsiMbIMU U 50
- YpOK KOHTpOJIS U
11 mwiockoctamu. C/p Ne2 «Cransiproe 1 59 | xoppexum siami 9.10
npou3eedeHue eKmoposy.
12 JiBrokeHus. Buabl cuMMeTpu. 1 54- | vpox yesoerus no- 12.10
7 BBIX 3HAHUH '
S
Ypok 3akperieHus
13 Pemenue 3anau o reme «JIBUKEHUSD. 1 D101/ B 16.10
KonTpoabHnas paGora Ne2 mo teme
A% -
14 «CKkansipHoe Npou3BeIeHne BeKTo- 1 poromPOTSR 19,10
POB B IPOCTPaHCTBE. JIBHAKEHHD).
3auér Nel mo Teme: «MeTon kKoopau-
15 1 KOopA 1 IM | Vpox-zawer | 23,10
HAT B IPOCTPaHCTBe. /IBU/KEeHUs».
uauHap, KOHYC, AP 17
16 [Tonstre mummHapa. [Tonane moBepx- 1 59,6 | vpok yeroers to- 26.10
HOCTH LMJIMHJPA. 0 BbIX SHAHWH '
17 Pemrenue 3ama4 mo reme «LlumuHmpy. 1 59,6 | ypox saxperenus 30.10
0 MOJTYYSHHBIX 3HAHUMH '
) Ypok KOHTpons U
18 Pemenue 3anau. C/p Ne3 «L{ununopy. 1 JIM | oo o ot | 13:11
KOHyC. 61,6 Ypox ycBOCHUS HO-
19 1 2 BBIX 3HAHUH 16 ' l l
20 VY ceueHHbI KOHYC. 1 63 | YporyesoeHmino- | 50 44

BBIX 3HAHUI




21 Pemenwue 3amau. C/p Ned «Konycy. 1 61- | Vpox konrpons n 2311
63 KOPPEKIUU 3HAaHUK .

99 Cdepa. YpaBuenue chepsl. 1 64,6 | vpox yepoewns no- 27 11
5 BBIX 3HAHUH .

23 Bzanmuoe PAaCIIOIIOKCHHUC C(bepbl u 1 66 Ypoxk ycBOeHUS HO- 30 11
IUIOCKOCTH. BLIX SHAHHI '

Ypok ycBOeHHUS HO-

24 KacarenpHas miockocTts k cepe. 1 67 A 7.12

25 [Tnomans chepsl. C/p Ne5 «Cehepay. 1 68 K°M6“Hyp]‘31?)‘l’faﬂ‘*"‘ﬁ 11.12

26 Briucansblif 1 ONMCaHHBIN IAp B MHO- 1 M KovGumposariiii| 4 4 1 9
TOrpaHHUK. ypox '
33,[[3"11/1 Ha MHOI'OIrpaHHHUKH, OUJIIUHAP, VYpox 3akperuieHns

27 KOHYC M IIap. 1 I[M MOJTy4EHHBIX 3HAHUH 18 12

- Pemenue 3amgau no reme «unuuap, ko- . M| Ypoxososmems | o 19
HYC, 1ap». I[ 3HaHMH .

29 Koutpoabnas padora Ne 3 mo reme 1 M Ypok kortpom swa-| o 1 o
«uauuap, KoHyc, mapy. HuH '
3auet Ne2 nmo Teme «Imannap, Konyc

30 1 AP, KOHYC, 1 JIM | Vpox-sauer 28.12
map».

31 O06o61menue o teme «LumuHap, Ko- 1 69-  |vpok o6obmaromero 11.01
HYC, cepa u mapy. 73 TIOBTOpEHHA '
Pemenue 3agau no reme «l{unuuap, Ko-

32 Hpmiszp, 1 | M 15.01
HyC, cepa u mapy.

O0BbemMblI Tea 22

33 [Tonstue o6beMa. OOBEM IPSIMOYTOITb- 1 74,7 | ypox yesoerus no- 18.01
HOTO TapajuieJenunesa. 5 BPIX SHAHMH '
OO0beM MPSMOYTOJIBHOM MPU3MBI, OCHO-

o Ypok ycBOEHHS HO-

34 BAHHMEM KOTOPOH ABISETCS IIPAMO- 1 75 A 22.01
YT OJIbHBIA TPEYTOJIbHHUK.

Pemenue 3amgaud mo reme «O0beM mpsi-

35 MOYTOJILHOTO MapaJijieienuneaar 1 74,7 | Vpox xorrpons n 25.01
C/p Ne6 Obvem npsamoyeonvHo2o napa- O | KOPPeKLIHM SHAHMH '
Jleienuneod, RpU3Mbl».

= Ypok ycBOeHHs HO-
36 OO6beM MpsIMOii TIPU3MBL. 1 76 e aram 29.01
Ypok ycBOeHHUS HO-

37 Obbem muHHApa. 1 77 BBIX 3HAHHIT 1.02

Pemenue 3amay o reme «O0BEM K- 6.7
= o ) Ypok KOHTpons U

38 munapay. C/p Ne7 «O6vém npsamoti 1 7| koppexun s 5.02
NpUBMbL U YUTUHOPAY .

39 Brluuciieane 00bEMOB TEJ C IIOMOIIBHO 1 78 Ypoxk ycBOeHHs HO- 8 02
UHTErpaja BBIX 3HAHUHA '

> Ypok ycBOEHHs HO-
40 O0beM HAKIIOHHOM MPU3MBI. 1 79 A 12.02
Ypok ycBOEHHs HO-

41 O0BemM TUpamMuIbL. 1 80 i yemoam 15.02

42 Pemenue 3anau mo reme «O0neM nupa- 1 80 Ypok 3akperuieHus 19 02
MUIBI» TOTY4YCHHBIX 3HAHUH '
Pemenue 3agad mo reme «O06bem nupa-

N %
43 MHUJIBI U yCEeYEHHON nupaMuas» C/p 1 80 | coppertum smarnit | 22-02
No§ «Obvém nupamuowvly.
Ypoxk ycBoeHus Ho-
44 O0beM KoHyca. 1 81 u yemoo 26.02
45 Pemenue 3amaq Ha HAXO0XKICHHIE o0bema 1 81 Ypok 3akperuieHns 29 02

KOHYyCa.

TOY4YCHHBIX 3HAHUH




KonTpoabnas padora Ned mo reme

Ypok KOHTpOIIA 3Ha-

46 M : 4.03

«O0BbeMBI TEJ. A f
Ypok ycBOEHHs HO-

47 Obbem 1rapa. 1 82 BbIX 3HAHHH 7.03

48 Pemenue 3a7a4 Ha BEIYMCIIEHUE 00BeMa 1 82 Vpok 3aKperuieHust 11 03
H_Iapa TIOJTY9YC€HHBIX 3HAHUI *

49 O0BeM mrapoBOro CErMeHTa, mapoBoro 1 83 Ypok ycBOeHHS HO- 14 03
CJI0s1, CEKTOPA. BLIX SHaHHi '

50 Pemenue 3anau. C/p Ne9 « O6vém 1 M | Yeoxxommponn | g 9o
wapay. I[ KOppEKIUU 3HAHUI .

Ypok ycBOEHHs HO-

51 Inomans cdepsr. 1 84 v "1 21.03

Pemenue 3amay no temam «O0beM 83.8
o ) Ypok 3akperieHus

52 mapa u ero yacteii», «[Liomans 1 R 25.03
chepb».

53 Kourpoabnas padora NeS mo teme 1 M Vpoxxompors sa-| 4 ()4
«O0beM mapa u nJIomaab chepobn. HuH '
3auer Ne3 mo Teme «O0beM mapa u

54 p 1 JIM Vpok -3auer 8.04
J101aAb chepb».

IloBTOpPEHME 14
[ToBTOpEeHNE. AKCHOMBI CTEPEOMETPHH. Ypox obobmatomero

55 p p p 1 2’3 TIOBTOPEHUS 1104

56 [ToBTOpenue. [TapamnenbHOCTh TIpsi-

MBIX. HapaJIJICJH)HOCTB HpSIMOfI H I1J1I0C- 1 4-11 Vpok obobmaroniero 15.04
kocTu. CkpenuBaroniuecs npsamele. [1a- TOBTOpeHHA '
PaJUIEIBHOCTD IUIOCKOCTEM.

[loBTopenue. IleprieHTUKYASIPHOCTD

57 MpSIMO 1 TUTOCKOCTH. Teopema o Tpex 1 15- |vpox o6obmaromero 18.04
MEPIEHIUKYIIAPAX. YTOI MEXNY IIpsi- 21 TOBTOpCHIA '
MOW U TUIOCKOCTBIO.

58 [ToBTOpenwue. [IByrpannsiit yrom. Ilep- 1 22~ [Vpox oSobmaromero 22 04
MIeHIUKYISIPHOCTD IJIOCKOCTEH. 24 floBTopeHit '

59 MHOFOFpaHHI/IKI/II napajuICJICIIUIICa, 1 27- 'Ypok 00001maro1ero| 2 5 O 4
MPpU3Ma; IUIOMAN UX TOBEPXHOCTEN. 37 TIOBTOp CHILA )
[ToBTOpeHue. BekTopsl B MpOCTPaHCTRE.

60 - C 1 38- 'Ypoxk obobiarormero 29 O 4
HetvictBus Hax BekTopamu. CKansipHOE 50 HOBTOpCHHS .
MIPOU3BEJICHHE BEKTOPOB.

61 [Tosropenwue. [{unmuuap, KOHYC U map, 1 59- |ypok oboGuatomero 02.05
TJIOIIAIA WX TIOBEPXHOCTEH. 68 TIOBTOpCHHA ’

62 [MoBTopenue mo Teme «O0BEMBI TEI. 1 14~ [ypox o5o6maromero 6.05

83 TIOBTOPCHU S .

63 Pemenue 3a1a4 Ha BEIYUCIIEHNE 00BE- 1 74~ \ypox o6obumatomero 9.05
MOB TeJl 83 TIOBTOPCHUS .
[ToBTOopenue no teme «Tena Bparmie- Vpok 0GoGmaionero

64 HUS. 1 'Z[M NOBTOPECHUA 13 . 05

65 [ToBTopenue o teme «KomOuHanmu c 1 M Vpox oSobmatontero| 1 & ()5
OMMCAHHBIMH ChepamMm. 110BTOpCHILA '

66 HOBTOpeHI/IC 110 TEMC <<KOM6I/IH3.LII/II/I C 1 ,Z[M 'Ypoxk obob1arorero 20 05
BIIMCAHHBIMH Cepammy. floBTOpeHIt '

A% -
67-68 | UTorosas koHTpobLHasi padora. 2 JIM |Ypexomponaia-| 53
HToro yacon 68







