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MNoAcHUTeNbHaA 3anuckKa

Pabouas nporpamma ¢akynpTaTuBHOTO Kypca «IIpakTHKyM 1o MaTeMaTHKe» JUIs Kiacca
TYMaHHUTapHOTO MPpo(UiIst Ha YpOBHE CpeiHero oo1mero oopazoBanus pa3paboTaHa HA  OCHOBE
- HOPMaTUBHbIX JOKYMEHTOB:

1. OO0 ob6pazoanuu B Poccuiickoit deneparnuu: OeaepanbHbiii 3aKkoH oT 29 nexadps 2012 r.
Ne 273-@3.

2. 06 yrBepxaenuun CanlluH 2.4.2.2821-10 «CaHUTapHO-3MHIEMUOTIOTHICCKUC
TpeOOBaHUS K YCIOBUSM W OpraHuzaluu oOydeHus B 0OIe00pa3oBaTeIbHBIX
YUPEKACHUAX»: TIOCTAHOBJIEHUE | JIaBHOTO TOCYIapCTBEHHOTO CAHMTApHOTO Bpaya
Poccuiickoit denepanyu ot 29 nexadps 2010 r. Ne 189, r. Mocksa; 3aperucTpupoBaHo B
Mumntocte PO 3 mapra 2011 r.

3. O6 yrBepxaeHun (enepasbHOr0 TMepeuHss  y4eOHHWKOB, PEKOMEHIYEMBIX K
UCIIONB30BAHUIO TIPU  peau3allid HMMEIOMIMX TOCYJapCTBEHHYIO —aKKpPEAUTALHUIO
o0pa3oBaTeNbHbIX MPOrpaMM HauyajJbHOrO OOIIEro, OCHOBHOTO OOINEro, CpeaHEero
obmrero oopazoBaHus; Mpuka3 MuHUcCTEpcTBa npocsenieHus PD ot 28 nekabps 2018 r.
Ne 345, r. Mockaa.

4. TlpumepHas OCHOBHas 0Opa3oBaTelbHAs MpOrpaMMa CpeaHero oomero oOpa3zoBaHUS.
Onob6peHa pemieHUEM (QeIepaIbHOTO YI4eOHO-METOUIECKOT0 OOBEAMHCHHUSI 10 O0IIeMY
oOpa3oBanuto TpoTokoi oT 28 uroHs 2016 1. Ne 2/16-3

5. @enepanbHBIl TOCYIApCTBEHHBI 00pa30BaTeNbHBIA CTAaHAAPT CPEAHErO OOIIETo
oOpa3oBanus: npuka3z Munoopuayku Poccun ot 17 mas 2012 r. N 413

6. OcHoBHas oOpaszoBaTrenbHasi mporpamma cpeanero oodmiero odpazoanuss MBOY COILI
No 8.

- NIH(hOpPMAaLMOHHO-METO/MYECKUX MaTepuasioB:

7. TlpumepHble mporpamMmbl 10 yueOHBIM peameram. Marematuka.10-11kmaccst

8. B.®. byrysos, JI.C. AtanacsH. 'eomerpus. 10- 11knaccel: aBTopckas nporpamma.- M.:
[Tpocsemienue, 2019.

Llenn 06yueHns Kypca «MpaKTUKyM Mo MaTeMaTUKe»:

B 10 knacce — nukBuaamnus mpo0OeoB B 3HAHHX 32 Kypc OCHOBHOTO 0011ero oopasosanusi, B 11
Knacce — dbopmupoBaHue ¥ OTpabOTKa MPOYHBIX MPAKTHUECKUX HABBIKOB, CIIOCOOCTBYIOIIMX
YCTIEITHOM c/jaue eMHOr0 TOCYIapCTBEHHOTO HK3aMEHa;

WHTENNEKTYa/IbHOe pasBuUTUE, GopMHpOBaHKE KAaYeCTB JIMYHOCTH, HEOOXOJWMBIX UYEIOBEKY
JUIS  TIOJTHOIICHHOW JKM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MaTEMaTUYECKON
JESATSIIbHOCTH: ICHOCTH W TOYHOCTH MBICITH, KpUTHYHOCTH MBITIICHUS, UHTYUITUH, JIOTHIECKOTO
MBIIUICHHS, JJIEMEHTOB QJTOPUTMHYECKON KYJIBTYPHI, MPOCTPAHCTBEHHBIX TPEJCTABICHUMN,
CIIOCOOHOCTH K TIPEOI0TICHHUIO TPYTHOCTEH;

BOCMUTaHWE KyabTyphbl TUYHOCTH, OTHOIICHHS] K MaTeMaTHKe KaK K YacTH OOIIeUYEIOBEYECKOM
KYJIBTYPBI, UTPAOIIEH 0COOYI0 POJIb B OOIIECTBEHHOM Pa3BUTHH.

3afaum Kypca:

¢ cucreMarusanus CBe)IeHI/IfI 0 YucCjiax; U3Yy4YCHHC HOBBIX BHUIOB YHCJIOBBIX BI)Ipa)KeHI/Iﬁ n
q)OpMy.]'I; COBCPUHICHCTBOBAHUE TIPAKTHYCCKHUX HABBIKOB U BEIUHMCIIMTETbHOHN KYJIBTYPHI,



pacuiMpeHre M COBEPLICHCTBOBaHME ajreOpanveckoro ammapara, C(HOpPMHUPOBAaHHOIO B
OCHOBHOM IIKOJIE, U €70 IPUMEHEHHUE K PEILICHUIO MATEMAaTHYECKUX U HEMAaTEMaTUYECKUX 3a/1a4;
* pacuIMpeHHe W CHUCTeMaTH3alus OOIMX CBeACHWH O (YHKIUAX, IOMOJHEHHE Kiacca
U3y4aeMbIX (PYHKIUH, WIUTIOCTPAIS IUPOTH IPUMEHEHUS QYHKIUN ISl OIMCAHUS U U3Y4EHUS
peaNbHBIX 3aBUCUMOCTEM;

* (hopMUpPOBaHHE YMEHUS IPUMEHATH MOTY4YE€HHbIC 3HAHUA U1 PELICHUs IPAKTUYECKUX 3a/1a4;
* pa3sBUTHE IMPEICTAaBICHUM O  BEPOATHOCTHO-CTATUCTUYECKMX  3aKOHOMEPHOCTSIX B
OKPYXKAIOIleM MHpPE, COBEPLICHCTBOBAHWE WHTEUICKTYAJIbHBIX U PEYEBBIX YMEHHUH IIyTEM
o0oraieHus: MaTeMaTHYEeCKOI'0 SI3bIKa, Pa3BUTUS JIOTHYECKOTO MBIIIUICHUS;

* 3HAaKOMCTBO C OCHOBHBIMH MJESIMHU U METOJaMHU MaTEMAaTHYECKOr0 aHAIN3a.

OnwucaHWe MecTa y4ebHOro npeamMeTa, Kypca B y4ebHOM niaHe
B yueOHOM miaHe cpeHero o0mero oopa3oBaHUs TYMaHUTAPHOTO MPOQUIIS MO >KETAHHIO
o0y4aroIuxcs BBeIEH (pakyabTaTUBHBIN Kype «[IpakTHKyM [0 MareMaTHKe»:

I'oma oOyueHwust Koi-Bo yacoB B Koi-Bo yueOHbIX Bcero uacos 3a
HEJICIIO HEJelb yU4eOHBII o
10 xmacc (6a30BbIi 0,5 34 17
YpOBEHbB)
11 xnacc (6a30BbIit 1 34 34
YPOBEHB)
51 yac 3a Kypc

JINYHOCTHbIe N MeTanpeLMeTHbIe pe3y/ibTaTbl 0CBOEHUSA COAEPXaHUA Kypca
«[MpaKTUKYM No MaTeMaTUKE».
10 knacc
JINYHOCTHbIe pe3ynbTaThl:

— OpHeHTalus OOy4JaloUIMXCs Ha pealu3alfi0 TMO3UTHUBHBIX KU3HEHHBIX TEPCIEKTHUB,
WHUIIMATUBHOCTh, KPEaTHBHOCTh, TOTOBHOCTh W CIOCOOHOCTh K JUYHOCTHOMY
CaMOOTMPEIETICHHUIO, CTIOCOOHOCTh CTABUTH I1€JIM U CTPOUTD KU3HEHHBIE MJIaHbI;

— TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS K CaMOPa3BUTHUIO W CaMOBOCIUTAHHUIO B
COOTBETCTBUHN C 06HI€‘~ICJ'IOBC‘~ICCKI/IMI/I OEHHOCTAMU HW HACAIaMH T'PAXKIAAHCKOTO
00I11eCTBa;

— HPABCTBEHHOE CO3HAHWE W TIIOBEJCHWEC HA OCHOBE YCBOCHHS OOIICYETIOBEUSCKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS W TIOBEJIEHUS B TMOJIUKYJIBTYPHOM MHpE,
TOTOBHOCTH M CIIOCOOHOCTH BECTH AHMANOT C APYTMMHU JIIOJBMH, JOCTHTaTh B HEM
B3aMMOIIOHUMAHHUS, HAXOAUTh OOIIKE IIeNIM U COTPYAHUYATH IS UX JOCTUKCHHUS;

— MPUHATHE  TYMAaHUCTUYECKUX  IIEHHOCTEW,  OCO3HAHHOE,  yBAXKUTEIbHOE U
J00poXKeTaTeIbHOe OTHOIICHHE K IPYTOMY YeJIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHUIO;

— Pa3BUTHC KOMHGTGHHI/II\/’I COTPYAHHUUCCTBA CO CBEPCTHUKaMH, JACTBMU MJIAAICTO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U APYTUX BUIAX AEATEIbHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS  HAYKH,
3HAUMMOCTH HAyKH, TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BIaJICHUE




JIOCTOBEpHON HHGPOpPMAIMEH O TMEPEOBBIX IOCTHKEHUSX U OTKPBHITUAX MHPOBOH H
OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHpa U
00I11eCTBa;

— TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
MPOTSKCHUH BCEW KXU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BAHUIO
KaK YCJIOBUIO YCHEIIHOM nMpodeccoHanbHON U 00IIECTBEHHOM 1eATeIbHOCTH;

— TOTOBHOCTh OOy4YalwIIUXCSA K TPYAOBOH MpodhecCHOHATBHON JEATeIbHOCTH KaK K
BO3MOXHOCTH Y4YaCTusA B PCHICHUH JIMYHBIX, O6H.[CCTB€HHBIX, rocyaapCTBCHHLIX,
oOLIeHalMOHAIBHBIX POOJIEM;

— MOTPeOHOCTh TPYAUTHCA, YBAKEHUE K TPYAY H JIOASIM TPYIa, TPYAOBBIM JOCTHIKECHHSIM,
I[O6pOCOBeCTHOG, OTBCTCTBCHHOC U TBOPUYCCKOC OTHOIICHHUEC K PAa3HbBIM BHUIaM pr,[[OBOﬁ
JEATEIIBbHOCTH;

MeTanpeameTHble pe3y/ibTaTbl

MeTaHpeI{MGTHHe PE3yIbTaTbl OCBOCHUA OCHOBHOI1 O6p8.30BaTCJ'IbHOI71 IIporpaMmbl
npeacTaB/ieHbl TPEMS rpynnamMmn YHUBepcasibHbIX YHebHbIX geicTBuin (YYL):
PerynsitmBHble yHMBepPCa/IbHbIe yYebHble AeiCTBUS

BbINYyCKHUK HayunTCA:

— CaMOCTOATEIBHO OIpPENENATh LIENH, 3a1aBaTh IapaMEeTpPhl U KPUTEPUHU, 110 KOTOPBIM
MOKHO ONIPCACINTDb, YTO LUECJIb JOCTUTHYTA,

— OLIOCHHUBATHh BO3MOXHBIC ITOCIICACTBUSA TOCTUXCHUA IIOCTaBJICHHOU e B ACATCIIBHOCTH,
COOCTBEHHOH KU3HHA U KU3HU OKpYyKaromux JIIO,Heﬁ, OCHOBBIBasiCh Ha COO6pa)KeHI/I}IX
OTHKH U MOpPaJIu;

— CTaBUTh U (I)OpMYJ'II/IPOBaTL COOCTBEHHEIE 3aJa4yu B OGp&SOB&TGJIBHOfI ACATCIIBHOCTH U
JKU3HCHHBIX CUTYaAlUAX;

— BI)I6I/IpaTI> IIyThb JOCTHIXXCHUA IICJIN, HJ'IaHI/IPOBaTI) pGHIGHI/IC IIOCTABJICHHBIX 3a1aa4,
OIITUMHU3UPYA MaTepHUAIIbHBIE U HEMATEpHUAJIbHBIE 3aTPATHI,

— OpraHu3oBbIBaTh A(Q(EKTUBHBIA IOMCK PECYPCOB, HEOOXOAMMBIX MJSi JOCTUKECHHS
TTOCTaBJIICHHON IEJIN.

Mo3HaBaTe/bHble YHUBEPCasibHble yUebHble AeCTBUS
BbINYCKHUK HayunTCS:

— HCKaTh U HAaXOJAUTh 0000IIEHHbIE CIOCOOBI pelIeHNus 3a/1a4, B TOM YHCIIe, OCYIIECTBIATh
pa3BepHYTHI MH()OPMALIMOHHBIA MOUCK U CTaBUTh Ha €ro OCHOBE HOBBIE (ydeOHbIE U
MO03HABaTEJIbHbIE) 3a/1a4H;

— KPUTHUYECKH OILIEHHBATh W HWHTEPIPETHPOBATh HHPOPMAIMIO C Pa3HbIX IO3ULUH,
pacro3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MH()OPMALIMOHHBIX HCTOUHUKAX;

— HCIIONIb30BaTh pAa3JIMYHbIE MOJAEIBHO-CXEMATHUUECKUE CPEACTBA s IPEACTABICHUS
CYLIECTBEHHBIX CBSI3¢l M OTHOLIEHWH, a TaKXe IPOTUBOPEUUM, BBISBICHHBIX B
UH(POPMALIMOHHBIX HCTOUYHUKAX;

— HaxOJIUTh U NPHUBOIUTH KPUTHUECKHUE apTyMEHTHI B OTHOLIEHUH JAECUCTBUU U CYKIEHUI
JIPYTroro; COKOWHO M pa3yMHO OTHOCHUTHCSI K KPUTUYECKUM 3aMEYaHUSM B OTHOIICHUU
COOCTBEHHOTO CY)KJIEHUsI, pacCMaTpUBaTh UX KaK Pecypc COOCTBEHHOI'O Pa3BUTHS;

- OCYIIECTBIISITh II€JIEHANPABIECHHBIM MOMCK BO3MOXHOCTEH [UIsi  IIMPOKOTO MepeHoca
CPEJICTB M CIIOCOOOB JICUCTBUS;



— BBICTPaMBATh UHANBUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAsI OTPaHUUCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAaHUYECHMUS;
— MEHATD U yJIEP’KUBATh Pa3HbIE TO3ULUH B [I03HABATEIbLHON JEATEIBHOCTH.
KoMMyHVKaTVBHbIe YHMBepCa/ibHble y4ebHble AelicTBUSA
BbINYCKHMK HayunTcs:
OCYILECTBIIATh JEJIOBYI0O KOMMYHHKALIMIO, KaK CO CBEPCTHMKAMH, TaK M CO B3POCIBIMU (Kak
BHYTpU 00Opa30BaTE/IbHOW OpraHu3aliM, TaK U 3a €€ MpejaeraMu), Moa0upaTh MapTHEPOB IS
JIeIOBOM KOMMYHMKALIUM HCXOJAs U3 COOOpaKeHUI pe3yJbTaTHBHOCTU B3aWMOJICHCTBUA, a HE
JIMYHBIX CUMIIATHH;
IPU OCYIIECTBICHUH T'PYNIIOBON PabOTHI OBITh KaK PYKOBOJHMTEIEM, TaK M WIEHOM KOMaHJbI B
pa3HbIX poJsAX (TeHepaTop uaei, KpUTUK, UCIIOJIHUTEID, BEICTYAOIIMM, SKCIIEPT U T.1.);
KOOPJAMHUPOBAaTbh U  BBIIOJHATH pabOTy B YCIOBUSX pPEAJbHOrO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUS;
pa3BEpPHYTO, JIOTMYHO U TOYHO M3JIaraTh CBOK TOYKY 3PEHMS C UCIIOJIb30BAaHUEM aJEKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;
IpeJoTBpalaTh KOH(MIMKTBI A0 HUX aKTUBHOW  (as3bl, BBICTpauBaTh JEJIOBYIO H
00pa30oBaTeNbHYI0 KOMMYHHUKAIMIO, U30€eras JMYHOCTHBIX OLIEHOYHBIX CYKIACHUH.

11 knacc
JINYHOCTHbIe pesynbTaThl:

- c(hopMUPOBAHHOCTH MUPOBO33PEHHUST; COOTBETCTBYIOLIETO YPOBHIO PA3BUTHUS HAYKH U
TEXHHKU;

— TOTOBHOCTb M CIIOCOOHOCTh OOydarommxcsi K OOpa3oBaHHIO, B TOM YHCIIE
caMo00pa3oBaHWIO0, Ha TMPOTHKEHUU BCEM KHU3HU, CO3HATEIbHOE OTHOIIEHUE K
HENPEPHIBHOMY OOpa30BaHHUIO KaK YCIOBUIO YCIENIHOW MNpOQPecCHOHANbHON U
00ILIECTBEHHON AEATEILHOCTH,

— HPABCTBEHHOE CO3HAHWE W TIIOBEJCHWEC HA OCHOBE YCBOCHHS OOIICYETIOBEUSCKUX
HCHHOCTGI\/’I, TOTOBHOCTH U CHOCO6HOCTI/I BECTU OTUAJIOT C I[pyrI/IMI/I JIOAbMU, 1OCTUI'aTh B
HEM B3aUMOIIOHUMAaHHUA, HAXOJAUTH O6HII/IC el n COpr}IHI/ILIaTI) JJIA UX JOCTHUIKCHUA,

— pa3BUTHE KOMIIETEHLIMA COTPYAHMYECTBA CO CBEPCTHUKAMM, B3POCIBIMH B
o0pa3oBaTenbHO, Yy4eOHO-HCCIeOBaTeNbCKON, TPOEKTHOM U APYTUX  BHUAAX
JeATEIbHOCTH.

— MHUPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YypPOBHIO pPa3BUTHS  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHUE
JIOCTOBEpHON HWH(POpPMAIMEH O TMEepPEOBBIX JOCTHKEHHUSX U OTKPBITUAX MHPOBOH U
OTEUYECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MUpPA U
00111eCTBA;

— TOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEephIBHOMY OOpPa30BAHUIO
KaK YCJIOBUIO YCHEIIHOM MpodeCCHOHATbHON U OOIIECTBEHHOM NeATeIhbHOCTH;

— OCO3HaHHBIA BBIOOP Oymyrieit mpodeccun Kak MyTh M CIIOCO0 peain3aiuu COOCTBEHHBIX
JKU3HEHHBIX TIJIAHOB;



TOTOBHOCTh OOYYalOIIMXCS K TPYIOBOH MPO(MECCHOHATLHOW NEATENFHOCTH Kak K
BO3MOXHOCTH Y4YaCTusA B PCUHICHUH JIMYHBIX, 06H.[CCTB€HHBIX, rocyaapCTBCHHLIX,
00I11IeHAlIMOHATIBHBIX MPOOJIEM;

NOoTPeOHOCTh TPYAUTHCS, YBAKECHUE K TPYAY H JIOASAM TPYIa, TPYAOBBIM IOCTHKECHHSM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHUE K Pa3HBIM BHUJAM TPYIOBOM
NeSITeIIbHOCTH;

MeTanpeaMeTHble pe3ynbTaTbl

MeranpeaMeTHbIC Pe3yIbTaThl OCBOSHUSI OCHOBHOM 00pa30BaTEIHbHOM MPOTPaMMBbI
npeacTaB/eHbl TPEMS TpynnamMmn yHMBepcasibHbIX yUebHbIX aelicTBuid (YYO):
PerynaTuBHble yHUBepPCasibHble yUYebHble JeiACTBUS

BbINYCKHMK HayunTcs:

CaMOCTOSITENIFHO ONpEACATh IeNM, 337aBaTh IMapaMeTpbl M KPUTEPUH, MO KOTOPBHIM
MOYKHO OTIPEJICNIUTh, YTO IIeJb JOCTUTHYTA;

OLIEHUBATh BO3MOXHbIE IOCIEICTBHS JOCTHKEHHS MOCTABICHHOMN LENH B AEATEIbHOCTH,
COOCTBEHHOM KM3HM U U3HU OKPYKAIOLIMX JIFOJeH, OCHOBBIBAsICh HAa COOOpaKEHUSIX
9THKH U MOpaJly;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/7a4M B 0Opa30BATEIBbHOM JESITEIBHOCTH U
KU3HEHHBIX CUTYalHsX;

OLIEHUBATh PECYpChbl, B TOM 4YHCIE BpeMs W Jpyrue HeMaTepHaJbHBIE pPECypCHI,
HEOOXOMMBIE /ISl TOCTHYKEHUS TIOCTABICHHOH 1IETIH;

BBIOMPATh TYyTh JOCTIDKEHHS IIEJH, IUIAHUPOBATh pEIICHUE IIOCTABICHHBIX 3aad,
ONTUMU3UPYS MaTEepUAIbHbIE U HEMaTepUaAJIbHbIE 3aTPAThI;

OpPraHu30BbIBaTh A(PQPEKTUBHBII IOUCK pPECYpCOB, HEOOXOIUMBIX [UIS JOCTHXKEHUS
IOCTaBJIEHHOM 1IeJIH;

COIOCTABJIATh MOJMYYEHHBIN Pe3ybTaT AEATEIILHOCTH C TOCTABICHHON 3apaHee 1eJbIO.
Mo3HaBaTeNbHble YHMUBEPCasIbHble YUebHble eNCTBUSA

BbINYCKHUK HayunTCs:

M03HABaTh OKPYKAIOIUA MHpP C T[OMOLIbI0 HAOJIOJEHUsI, H3MEPEHUs, OIbITa,
MOJICJINPOBAHUS;

KPUTHYECKH OLIEHUBAaTh M MHTEPIPETUPOBATh HH(OpPMALMIO C pa3HbIX MO3ULHH,
pacro3HaBaTh U (UKCHUPOBATH IPOTUBOPEUHSI B MH(POPMALIMOHHBIX UCTOUHUKAX;
CpaBHUBATbh, CONOCTABJIATh, KIACCU(DUIIUPOBATh, PAHXKUPOBATh OOBEKTHI 110 OJJHOMY HIIU
HECKOJIbKUM IIPEII0KEHHBIM OCHOBAHUSAM, KDUTEPUSIM;

TBOpYECKM pemaTb ydeOHble TMpaKkTHYeCKHWe 3ahayd, YMeTb MOTHBHPOBAHHO
OTKa3bIBaThCs OT 00pa3la, UCKaTh OPUTMHAIBHBIE PEIICHHUS;

- OCYIIECTBIIATH II€JICHANIPABICHHBIM TMOUCK BO3MOXKHOCTEH JUIsi  IIMPOKOTO IepeHoca

CPEJICTB M CIIOCOOOB JICHCTBUS;

BBICTpanBaTh HHAWNBUAYAJIBbHYIO 06p330BaTeHBHYIO TPACKTOPUIO, YUUTBIBASA OrPpaHUYCHUA
CO CTOPOHBI APYTHUX YHACTHUKOB U PCCYPCHBIC OT'PAHUYCHUS.

KOMMYHUKaTVBHbIE YHUBEPCa/IbHble YUebHble AeicTBUA

BbINYCKHUK Hay4nTCA:
VYmeTb BCTYIIAaThb B p€UCBOC O6HIGHI/IG, Y4aCTBOBATh B AUAJIOTC, TIOHNUMATh TOYKY 3pCHUA

coOece/lHMKa, MPU3HABATh IPABO HA MHOE MHEHHUE;

OCYIIECTBIISTh JEIOBYI0O KOMMYHHUKAIIHIO;



IPU OCYHIECTBJICHUU TPYNIOBON pabOThI ObITh KaK PyKOBOJHUTENEM, TaK U YJIEHOM KOMaH[bI B
pa3HbIX poJsAX (TeHepaTop UaeH, KpUTUK, UCIIOJHUTEND, BEICTYAOIIMM, SKCIIEPT U T.1.);
KOOpJAMHUPOBAaTb U  BBIIOJHATH pabOTy B YCIOBUSX pPEAJbHOrO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOTI'O B3aUMOJIEHCTBUS;

pa3BEepHYTO, JIOTMYHO U TOYHO M3JIaraTh CBOK TOYKY 3PEHMS C UCIOJIb30BAaHUEM aJEKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(MJIMKTOTEHHbIE CUTYallUd U MPEJOTBpaIlaTh KOHGIMKTBI J0 MX aKTHBHOU
da3pl, BeICTpaWBaTh JEIOBYI0 M OOpa30BAaTEIbHYI0 KOMMYHHKAIMIO, U30eras JHWYHOCTHBIX
OLICHOYHBIX CYXJICHUII.

CofepxaHue Kypca

Tema 1. BblpaxkeH1s 1 npeobpasoBaHus .

[TpeoOpa3oBanusi ajreOpandeckux BbIPAXXEHUH U JpoOei, YHCJIOBBIX PallMOHAIbHbBIX
BBIp@)KEHUH, OYKBEHHBIX MPPALMOHAIBHBIX BBIPAXKEHUH, YHUCIOBBIX TPUTOHOMETPUYECKUX
BBIDQKCHHUM, YHMCIOBBIX TPUIOHOMETPUYECKUX  BBIPOKEHUH. DBblunciieHMe  3Ha4YeHHN
TPUTOHOMETPUYECKUX BBIPAXCHU. BpIonHeHne qeNCTBUH C LENIBIMU YACIaMU, HATYpaIbHbIMU
CTENEHSIMH M LEJIbIMU DPALUOHAIBHBIMU BBIPAXKEHUSIMH, C APOOSMHU, LENBIMU CTEHEHIMH U
JIpOOHO-PallMOHATILHBIMU  BBIPAKCHUSAMH, JEHCTBHS C KOPHSAMH, IPOOHBIMU CTETCHSMH U
UPPaLMOHATIbHBIMU BBIPAKECHUSAMHU.

Tema 2. dyHKUUN. TecToBbIE 38424

Yrenue rpadukoB u auarpamm. Pabota ¢ rpagukamu, cxemamu, Tabnunamu. Onpenenenue
BEJIMYMHBI 110 rpaduky. OnpenesneHue BeIMUMHbI 0 Auarpamme. Hadana teopun BeposTHOCTEH.
Knaccuueckoe ompezneineHue BEpOATHOCTH 3aJaHHUs Ha IIOCTPOCHME M MCCIENOBaHUE
IPOCTEHIINX  MAaTeMaTUYECKUX  MOJENEH:  MOJEIMPOBAaHME  PEAIbHBIX  CUTyallUd C
UCIIOJIb30BAHUEM CTAaTHUCTHYECKMX M BEPOATHOCTHBIX METOJOB, PpELICHHUE MPOCTEHUIINX
KOMOMHATOPHBIX 3aJad METOJIOM Iepedopa, a TaKKe ¢ HMCIOIb30BAaHUEM H3BECTHBIX (POpMYIT;
BBIUMCJIEHHE B MPOCTEHIIMX CIy4asX BEpOSTHOCTH COOBITUII Ha OCHOBE IOJCYeTa 4HCia
ucxonoB. [lpocreiine TekcTOBBIE 3amadd. BpiOOp ONTUMaNbHOTO BapuaHTa. 3ajadud C
IIPUKJIAJHBIM COoepKaHueM. TeKkcToBbIe 3a1aun. Yncena 1 X CBOKCTBA.

Oynkuus v napamerp. OyHKIMH, 3a/laHHBIE B SIBHOM BHJE. [IprMeHeHHe CBOWCTB (yHKLUU.
OyHKIMY, 33 JaHHbIE B HESIBHOM BUjie. PemieHne 3aau pa3HbIMU CIOCO0aMH.

Tema 3. Bonpocbl N1aHUMETPUN.

[TnanumMeTpryuecKue 3a1a4i ¢ HEOJHO3HAUYHOCTHIO B YCIIOBUM (MHOTOBapUaHTHBIE 3a/1a41)
3a/auM Ha BBIUMCIICHHE IO YEThIPEXYTrOJIbHUKOB, UX 3JIEMEHTOB.

Tema 4. CTepeomeTpus .

3aaun Ha HaXO0XIECHUS IUIOoIa/Iel TOBEPXHOCTEN MPOCTPaHCTBEHHBIX GUryp. OCHOBHbBIE
(bopMyIIbI ISl HAXOKIECHUS 3HAYEHUI T€OMETPUUYECKUX BEJIMYMH MPOCTPAHCTBEHHBIX (PUTYP,
JIOTIOJIHUTEIIbHBIE IIOCTPOCHMUS. YTJIbl U PACCTOSIHUS B IIPOCTPAHCTBE.

Tema 5 YpaBHeHUA

TpuronomeTpuieckue ypaBHEHHUs: METO/IbI pEIIEHUI U 0TOOP KOpHEH.

Apudmernueckuit cnocod. Anredpanyeckuii cnoco0. I'eomerpudeckuii cnoco6. OCHOBHbIE
METO/IbI PEIICHNS] TPUTOHOMETPUYECKUX YpaBHEHUH. TpUTrOHOMETpUYECKHE YPABHEHUS,
JMHEHHbIE OTHOCUTEIBHO MPOCTEHIINX TPUTOHOMETpHUeCcKUX GyHKIUN. Tpuronomerpuieckue
YpaBHEHHUS, CBOJAIIMECS K aIreOpanvyeckuM YpaBHEHHSIM C TOMOUIbIO 3aMeHbl. MeTo
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paszioxeHus Ha MHOkuTenn. KoMOuH1poBaHHbIe ypaBHEeHUS. CUCTEMBbl HEPABEHCTB C OJTHOM

nepeMeHHoi. CMmelanHble HepaBeHCTBAa. CHCTEMBbI HEPABEHCTB.

TemaTuyecKoe NaHMPOBaHMe C YKasaHNeM KOMMYeCTBa YacoB, 0TBOAUMbIX Ha OCBOEHME
Ka>K[10li TeMbl, OnpeaesieHNeM OCHOBHbIX BU/0B Y4Ye6HOM AesaTeNlbHOCTH

10 knacc
Ne Tembl Buabl gesTenbHOCTM 06y4aroLLmMxcs
1 [IpeoOpa3oBanue anreOpanveckux | PaccMaTrpuBailoT ~ OCHOBHBIE  CBOMCTBa
' BBIPAKCHUIA. JIEIIMMOCTH LIEJIBIX YMCEN, Ha HaTypajbHbIE

ToxnecTBeHHbIC TPeoOpa30BaHUs. | UMCJIA pEIIAloT 33Jaydl Ha ONpeAeieHHUe
@DopMyJIbl TPUTOHOMETPHH. (akTa IeMMMOCTH YHCEN C OMOpPO Ha ATU
IIpeoOpa3oBanue CBOMCTBA W  MNPU3HAKU  JCIUMOCTH.

2 TPUTOHOMETPHUYECKUX BhIpaKeHUH | PaccMarpuBaroT  pelICHWIO YpaBHEHHMH B
Boruncnenue 3HaueHun LENbIX u palMOHAIbHBIX quciax,
TPUTOHOMETPUUECKUX BBIPAXKEHUN | pacCMaTpUBaIOT TeopeMy 0
[IpeoOpa3oBanue CTENEHHBIX LEJIOYHUCIEHHBIX  PEIIECHUSX  ypaBHEHUS

S. BBIPKCHUH M BRIYHCIICHUE HX NIEPBOM CTENEHU C ABYMs HEU3BECTHBIMU ,
3HAYEHUs IPUMEHSIIOT  3HAHMUS HA  BBIYMCICHUS
[ToHSITHE CTENEHH C PAllMOHANBHBIM | OHATHS MOJIYJIS TIPU PEIIEHUH YPABHEHUH

3 II0KA3aTeJIEM, TOKIECTBEHHBIE
npeoOpa3oBaHUs
WppatmoHaibHbIMU BBIPAKEHUSMU.
JpoOHo-paninoHaIbHbIC
BbIpaxkeHus. [IpeoOpa3oBanue u

4 YIPOIIEHUE.
JleHcTBUSL € KOPHSAMH, APOOHBIMHU
CTETICHSIMH.
O06nactb omnpeesneHus 1 001acTh VYuyamuecs: paccMaTpuBarOT CIIOCOOBI
3HaueHui pyHkuuu. Banumuoe 3a1aHusl QYHKIMH; CBOWCTBA NU3YUYEHHBIX

51 pacnosoxxeHue rpapukoB GyHKIUN. | pyHKIMN; paccMaTpUBarOT BOIPOC, KaK
CaoiicTBa QyHKIMIMA MaTemMaTuyeckue (yHKIUU MOTYT
Pabora c¢ rpadukamu, cxemamu, | ONMUCHIBATH PEAIbHBIC 3aBUCUMOCTH;
TabIuamMu OTIpeNeNSIIOT 3HaYeHne GYHKIUH 110
DyHKINY, 33]]aHHBIE B SBHOM BHJIE. | 3HAYEHUIO apryMeHTa, CTPOSIT rpaduku
[IpumeHeHne CBOWCTB (YHKLIMH. M3YYEHHBIX (DYHKIIMHA, UCTIONB3YIOT
Kraccuueckoe onpenenenue npuoOpeTeHHbIe 3HAaHNUS U YMEHUS B
BEPOSTHOCTH 331aHUSI Ha MPAKTUYECKON AESITETbHOCTH U

6 MIOCTPOCHHE U HCCIIE0BAHNE MOBCEIHEBHOM JKU3HU ISl OMUCAHUS U

HpOCTeI\/’IIHI/IX MAaTEMATHYCCKUX
MOJEJIEN: MOJEINPOBAHNE
peaJIbHBIX CUTYyaLUi ¢
HCIIOJIb30BAHUEM CTATUCTUYECKUX U
BEPOATHOCTHBIX METOZOB,

HCCJIETOBAHMSI C TOMOUIbIO (DYHKIUI
pealbHbIX 3aBUCUMOCTEH, MPEICTaBISIOT
UX rpaguuecky; y4yaTcsl UNTaTh rpapuKu U
HaXOoJAT 0OpaTHBIE JUIs JAaHHBIX.
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[Ipocrelinne TEKCTOBBIE 3aa4H.

7 Pemenune 3anau pasHbIMu
criocobamu. 3a7auu Ha ABMKEHHUE
3amaun Ha CMECH.
8 3anauu Ha IIPOLIEHTBI c
IIPAKTUYECKUM COLEPIKAHUEM.
Buner YETBIPEX YT OJIBHUKOB. Cdopmupyrot IIPEICTaBICHUE O
9 @opMyIIbl IIIOMAAEH. B3aUMHOM  pAaCIIOJIOKEHHHM IPSAMBIX U
3azayy Ha BBIUMCIIEHHME IUIOLIA/EN | MIIOCKOCTEMN B IIPOCTPAHCTBE, 0
¢buryp. [apaJUIEIbHOCTH HPSIMBIX M IJIOCKOCTEH B
3a1aun Ha BHIYMCIICHUE 3JIEMEHTOB | IpocTpaHcTBe.. OCHOBHOM MaTepuall 3TOU
4ETBIPEXYTOJBbHUKOB. Teopema TEMBI IIOCBSILICH (bopMHpPOBaHNUIO
ITudaropa IIPEICTAaBICHUA O BO3MOXHBIX —CIIydasx
CooOTHOIIEHUS MEXTYy CTOPOHAMHU M | B3AUMHOI'O  PAacCHOJIOKEHUsA INPAMBIX U
10 yriaMu TpeyrojbHUKa IUIOCKOCTEM, IpPUYEM aKIEHT JeJaercs
HaOpMUPOBAHUE YMEHHUS pacro3HaBaTh
9T Ccllydad B pealbHbIX (Qopmax (Ha
OKpYXaroIIH1X npeaMerax,
CTEPEOMETPUUYECKUX MOJAEISAX U T. I1.).
[Tapamnenenunen. [Ipsimoyronsusiil | PaccMaTpuBalOT akCMOMBI  CTEPEOMETPHH,
napajuienenunen. Beranciaenue UX  HUCIOJB30BAaHMM  IIPU  PELICHUU
1 aneMeHToB. [Inomanu CTaHapPTHBIX 3a1a4 JIOTUYECKOTO
IIOBEPXHOCTH. XapakTepa, a Takxke 00 paccMaTpUBaIOT
Terparnp. Beiuucienue 31eMeHTOB. | BOIPOC O U300PAKEHUSAX TOUYEK, MPAMBIX U
[Tnomaay moBepxXHOCTH. IUIOCKOCTE Ha MPOEKLIHOHHOM YepTexe
Ceuenus MHOTOTPaHHUKOB. | IIPU pa3Iu4HOM ux B3aMMHOM
12 Brruncnenue miomanei PacroI0KEeHUH B IPOCTPAHCTBE.
VYTIIBl B IPOCTPAHCTBE.
HaxoxzneHnue yrios mMexnay HnpsMou
13 U TUIOCKOCTBIO
Bbruncnenue yrioB  Mexay B
IIPOCTPAHCTBE
HppannoHanbHbie ypaBHEHUS. Yuamuecs HA3YYaroT poCTenIImne
Pemenne nppannoHalbHbBIX TPUTOHOMETPUUYECKHE YpaBHEHUs u
14 YpaBHEHUN HEPABEHCTBA. Metobl peleHus
Pemenne TpuroHoMeTpuuecKux TPUTOHOMETPUYECKUX YPAaBHEHUI: METOJ
ypaBHEHUN 3aMEHBI IEPEMEHHON, METO] Pa3JI0KEHUS Ha
Pemennie oqHOPOIHBIX MHOKUTEIH, OJIHOPOJHbIE
TPUTOHOMETPUUECKHUX ypaBHEHUN TPUTOHOMETPHYECKHE YpaBHEHHUS.
15 TpuroHoMeTpUYecKue YpaBHEHHS, | YYalIuecs pacCMaTpUBAIOT —OIpPEACICHUE

CBOJSAIINECS K alre0panvdecKum
YPaBHEHUSIM C TOMOILIbIO 3aMEHbI

hopmymy
ypaBHEHHA COS X =a,

apKKOCHHYCa, pereHus

oTpeieieHne




Meron pa3iioKeHUs: Ha MHOKHUTEIIN.
KomOnHupoBaHHbIE ypaBHEHHS.

apkcuHyca, (GopMyny pelieHus ypaBHEHUS

sin X =d, OIpcAcICHUE apKTAaHICHCA,

16 CucreMbl HEPaBEHCTB C OHON dopmyity pemieHuss ypaBHEHHUS tg X =a;
nepeMeHHol. CMelIaHHbIe OlpeneieHne  apKKOTaHTeHca, (opMymy
HEpaBEHCTBA. pelieHus ypaBHeHUs ctg X =a. M3yuwaror
TpuroHoMmeTpuueckre ypaBHEHHUs, | pa3iIMuHbIe BUJIbl YPABHEHUH U CIIOCOOBI MX
JUHEIHBIE OTHOCUTENHHO pelIeHui TPUTOHOMETPHUUECKOE YpaBHEHUU
MPOCTEUIIIMX TPUTOHOMETPHUCCKUX | MOXKHO IIPUBECTH K Pa3HOMY BUJY M PEIlIaTh

17 GyHKIHH. €ro pasHbIMM croco0aMy;  pazIudHbIe
Pemenue TPUTOHOMETPHYCCKUX | METOABI  PELICHHUs TPUTOHOMETPHUUYECKUX
HEPAaBEHCTB YpaBHEHHI; CIIOCOOBI pelieHus

IPOCTEHIINX TPUTOHOMETPUUECKHUX
HEPaBEHCTB.
11 knacc
Ne Tembl Buabl fesaTenibHOCTM 00y4aroLLmXCA
1. CkassipHO€ MTPOU3BEICHNE BEKTOPOB | Yualuecs u3y4yaroT [OHATUE
2. Koopaunatsl BekTopa CKaJsIpHOE  IPOU3BEIEHUE BEKTOPOB B
3 Koopaunatel BekTopa. PemicHue KOOpJMHATax B MpocTpaHcTBe. [IpumeHsT
3a1a4. CBOIICTBa BEKTOPOB IPH PEILICHUU 3a/1a4 Ha
4, CBs3b MKy KOOpIAUHATAMU HAXO0XJICHUE PACCTOSHUU, AJUH, TUIOoIaaen
BEKTOPOB U KOOpAUHATAMM TOYCK ¢uryp Yyaruecs pacCMaTpuBarOT
YpPaBHEHHE IUIOCKOCTH U TpsAMOUA B
MIPOCTPAHCTBE.
S. 3aauM Ha ABMO)KEHUE PemraroT panoHanabHble HEPABEHCTB
6. 3aauy Ha pacyeT CTOMMOCTH C OJJHOU NEPEMEHHOM, HEPABEHCTBA C
MIOKYTIOK MOJYJIIMH, UPPALlMOHAJIbHBIE HEPABEHCTBA,
7. 3aj1aun Ha pacyeT CTOMMOCTH YCIIyr | YPAaBHEHHS M HEPABEHCTBA C ABYMs
8. 3ajaun Ha pacuyeT CTOMMOCTH nepeMeHHbIMU. [10BTOpSAIOT METOIBI
MOE3/I0K. pelIeHNs] CUCTEM ypaBHeHUM. Pemaror
9. 3anauu Ha padoTy. ypaBHEHUS U HEPABEHCTBA C MapaMeTpamH.
10. 3aauy Ha IPOU3BOJUTEIBHOCTD Pa3onparoT: 0CHOBHBIC TEOPEMbI
Tpyna PaBHOCHUIIBHOCTH; OCHOBHBIE CTIOCOOBI
11 3a1aun HA cMecH PaBHOCHUJIBHBIX TIEPEX0/I0B; OCHOBHbBIE
12 3aauu Ha IPOCTHIE MTPOLIEHTHI . METOJIBI PEIICHNS are0pandeckux
13 3a1aun Ha CUCTEMBI CKUIOK YPaBHEHHH U HEPABEHCTB.
14 3aauy Ha BBIYMCIIEHUE CIIOKHBIX
IIPOLIEHTOB
15 3ajaun Ha IPOLIEHTHI C
MPAKTUYECKUM CO/IepKaHUEM
16 3a/auy Ha BBIUMCIIEHHUE MTPOLIEHTOB
B PA3JIMYHBIX CXE€MaXxX BKJIAJIOB.
17 3aa4M ¢ HEeN0YHCIEHHBIMU PemaroT pannoHanbHble HEPABEHCTB




HCU3BCCTHBIMU

C OJTHOM IIEPEMEHHOM, HEPABEHCTBA C

18 3amaun ¢ mapaMeTpamu MOJIYJISIMH, UPPAIIUOHATILHBIC HEPABCHCTBA,
19 3a7a4y Ha UCIIOJIb30BAHUE MOHATUS | YPABHEHUS U HEPABEHCTBA C ABYMs
MaciiTaba nepeMeHHbIMH. [TOBTOPSIOT METOTBI
20 3a1aun Ha KOHIIEHTPAIIUIO pelIeHus] CUCTEM ypaBHeHUM. Pemaror
21 3ajaun HA MPOLIEHTHOE cojiepkaHue | YPABHCHMS M HCPABCHCTBA C IIApaAMCTPAMH.
Pa30uparoT: OCHOBHBIE TEOPEMBI
PaBHOCHJIBHOCTH; OCHOBHBIE CIIOCOOBI
PaBHOCHIILHBIX TIEPEX0/I0B; OCHOBHBIC
METO/JIbI PEIICHUS ANTreOpandecKux
YpaBHEHUI U HEPABEHCTB.
22 TpuronomeTpudeckue ypaBHEHH VYuyamuecs ydaTcsi YUTaTh
23 HekoTtopsie criocoObI peneHus rpauKu TPUTOHOMETPUIECKOM
TPUTOHOMETPUUECKUX ypaBHEHUI GyHKIUY, pElIaloT YpaBHEHUS U
24 Tpuronomerpuueckue GyHKIUU HEPAaBEHCTBA; IOHUMAKOT ¥ YUTAOT
25 OOpaTHbIC TPUTOHOMETPUYECCKHE CBOICTBA M Tpa)MKN TPUTOHOMETPUIECKOI
GyHKIMH (GYHKIIUH, PEIIAI0T TPUTOHOMETPHYISCKHE
26 [IpeoOpa3zoBaHue BhIpaKEHUH, YPaBHEHHUA 1 HEPABEHCTBA
coJiepXKaIiux oOpaTHbIC
TPUTOHOMETpHUYECKHe (PYHKIUU
27 Pemenune reomeTpudeckux 3aaaq . Ydarcs u3o0paxarb Telia BpalleHus Ha
28 Pemenne 3amau Ha HAXOXKIEHHUE [UIOCKOCTH. 3HAKOMSATCA C IIOHATUEM
ioniaaen puryp YCEYEHHOT'0 KOHYCE, CeYEHUsI KOHYyCa
29 Penrenue 3aiau Ha mocTpoeHue (mapanienbHOr0 OCHOBAHUIO M MPOXOIAIIEE
CEUYCHHUN U HaXOXKJIEHUE HX 4yepes BEepIINHY), CEYSHUs] IMITUHApA
wiomanen (mapannenbHO U MepIeHAUKYISIPHO OCH),
30 Pemenre Ha HaxOXKIeHHE 00beMOB | CeueHHUs mapa. CTposT pa3sBepTKH
duryp MWIMH]Ipa U KoHyca. M3ywaror mpocTteifmme
31 Permenue 3a/1au Ha MHOTOTPAaHHAKK | KOMOWHAI[MM MHOTOIDAHHUKOB H TEJI
32 Perenue 3a1au Ha GUTYpHI BpaIeHUsI MEXIy CO00H. 3HAKOMSATCS C
BpAICHHS dbopMysiaMu JJTsT BEIYACICHUS TLIOMIAIH
33 Hexoropeie cBeneHus us IIOBEPXHOCTH
[LIaHAMETPHH MPABUJIBHOM MUPAMUIBI M IPSMOI IPU3MBI.
34 3amaun Ditnepa [TpuMeHsroT GOpMYIBI IS PEIICHUs 33129

Ha BBIYMCIICHUE TUIOIIA N TIOBEPXHOCTH
IIPSIMOTO KPyroBOTO LIMJIMHAPA, IPSMOT0
KpPYroBOro KOHyca M I1apa.
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