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IIPOrpaMMHPOBaHUE
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1. HacnopT KOMIIVIEKTA OL€HOYHBIX cpeacrTs

1.1 O6aacre npumenenns KOMILIEKTA OLeHOYHBIX CPEJCTB

KonTposbsro-onenounsie cpencrsa (KOC) npennasnauens: mus KOHTPOJIA U
OLIEHKH 00pa30BaTeNbHBIX NOCTIIKEHMUI OOYYaIOLIHNXCA, OCBOMBIIINX nporpammy
y4e6Horo npeamera OVII 09, Marematuxka.

KOC Brimrouaror KOHTDPONBHEIE MaTepHaIbI ISl HPOBEACHUS IIPOMEXYTOYHOH
aTTeCTaluu B (opMe dK3aMeHa.

KOC paspaGoran Ha ocHoBanuu paboueit mporpamMmsI yue6GHOro rpeaMeTa
OVII 09. Matemaruxa

1.2 Cucrema koHTpoisi M ouenkw OCBO€HHSI MPOrpaMMbl y4eGHOIro
npeaMera

KOHTpOJIB H OLecHKa PE3YyJIbTaTOB OCBOEHUY yqe6Hor 0 InOpeaMmera
OCYHICCTBIAECTCSH IIperionaBaTeieM B po1ecce MNpoOBEACHUS TCOPCTHYECKUX U
IIPaKTHYECKUX BaHHTPIfI, JK3aMeHa.

PesyabTaTe! 06yuenns
(ocBoeHHbIE yMenus, YCBOCHHbIE 3HAHMS),
€ YY€TOM JIHNYHOCTHBIX Pe3yJIbTATOBR

B pesyuibTaTe ocBoenns y4eOHoro
MpeaMeTa BLIMYCKHHK Ha 6a30BOM ypoBHe
HAYYHJICH:

CBoGonmHo  omepuposars! nousitusivy: | 1IpoBepxa omarnsero sanamms,
KOHEYHOE MHO>XECTBO, 3JIEMEHT MHOJXECTBa, | 3aIUTa IPaKTHIECKOi paboTsL.
HOIMHOECTBO, IepecedeHne, oobemunenne | Y CTHBIM U MUCHMEHHE OIIpoc.

D©OopMBI H METOBI KOHTPOJIS 1
OLIEHKH Pe3yJIbTATOB 00y4eHus

51 pPa3HOCTH MHOJKECTB, YHCIIOBBIE | JK3aMeH.
MHOXECTBA Ha KOOPAMHATHOM IIpsIMOii,
OTPE3OK, HHTEpBaJI, IIOJTyHHTEpBAI,

IIPOMEXYTOK ¢ BBIKOJOTOH  TOYKOIA,
rpaduyeckoe mpexcraBieHme MHOXECTB Ha
KOOPJIMHATHOM IIOCKOCTH;

-3a/1aBaTh MHOXECTBA IEPEUUCICHHEM U
XaPaKTCPUCTUICCKUM CBOHCTBOM;
-OlICPUPOBATh IMOHSITHUIMHU: YTBEPXKIICHHE,
OTpHULIaHUE  YTBEPXKICHHS, WCTHHHBIE K
JIOXKHBIC YTBEPXKICHHS, IPUIHHA, CIIEZICTBUE,
9aCTHBIA cCiiydail  o6Imero YTBEpKIOCHU,

KOHTPIIpUMED;
-IIPOBCPSATE  NPHHAMJIEIKHOCTh  3JIEMEHTA

MHOXXECTBY;

“HaXONUTh IEPECEUCHUEe U OOBeaUHEHHE ]

' 3neck u nanee: 3HaTH ONPECNCHHE MOHATHS, 3HATh U YMETh 0G0CHOBBIBATH CBOLCTBA (IpU3HAKH, €CITH OHU eCTh)
TIOHATHS, XapaKTePU30BATh CBSA3H C APYTHMHU TIOHATHAMY, NPEACTABIIAS OHO TIOHATHE KAK YACTh LIEJOCTHOTO
KOMIUICKCA, UCTIOb30BATh IIOHATHE U €r0 CBOHCTBA TIpH IPOBEACHNH PacCy K ACHUH, 0Ka3aTeNLCTB, PEIICHAH 32134,
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MHOXXECTB, B TOM YHCJIE€ MpPEICTABISHHBIX
TpadUYEeCK Ha YUCIOBOM NpsIMOM W Ha
KOOPJUHATHON ITOCKOCTH;

-IPOBOJUTE JOKA3aTeNIbHBIE PaCCYKICHHUS
JUTSt 000CHOBaHHUA HUCTUHHOCTHU
YTBEPXKICHUIA.

B noscenneBHOR xu3HM u IIpA U3yYEeHHUHU
JPYTUX NIPEeIMETOB:

-ACIIOJI30BaTh YWCIIOBEIE MHOXECTBA Ha
KOOPIMHATHOU MpPsSMOM M Ha KOOpAWHATHOMH
IJIOCKOCTH ~ JUIST  ONHUCAHUS  peabHBIX
MPOLIECCOB U SIBIICHHUIA;

-IIPOBOJIUTH JOKa3aTeIbHBIE PACCYKICHUS B
CUTyalusX IOBCEAHEBHOH KU3HH, IIpH
PEIICHUH 3a/1a4 U3 IPYTUX MPEIMETOB
-CBO0OZHO  OmepupOBaTh  MOHATHAMU:
HaTypalbHOE YUCJIO, MHOXECTBO
HaTypaJbHBIX  9HCEN,  I[eJIoe  YHCIIO,
MHOXXECTBO LEJBIX YHCET, OOBIKHOBEHHAs
ApoOb, JecsATHYHAs Opo6b, CMEIIAHHOE
9HCJIO, PAlMOHAJIBHOE YHCJIO, MHOXXECTBO
PallMOHAIBHBIX  YHCEJ, HPPALHOHAIBHOE
YUCTIO0, KOPEHb CTENEHU N, HeHCTBUTEILHOE
9IHCJI0, MHOXCCTBO NEHCTBUTEIBHBIX YHCEIL,
reoMeTpuYecKas HHTEpIIpeTaIUs
HaTypallbHBIX,  LEJIBIX,  PaAIlHOHAJBHBIX,
JEeHCTBUTENBHBIX YHCEIL,

-IIOHMMATb U OOBACHATH PasHUIy MEXKIY
TIO3UITUOHHOM U HEMO3UITMOHHON CHCTEMAaMH
3aIMCH YHCelT,

-IIEPeBOJIUTE YHCJIAa U3 OMHOU CHCTEMBI
3aIIMCH (CHCTEMBI CUUCIICHUS) B APYTYIO;
-/IOKa3pIBaTh U KCIIOJIB30BATh IPU3HAKH
ACITUMOCTH CYMMBI M TIPOU3BEJICHUS IIPU
BBIIIOJIHCHWM  BBIYMCIIEHUH W pelIeHUH
3a/1ay;

-BBINIOJIHATE OKPYIJICHWE PaIlldOHAILHEIX U
UppallHOHANILHBIX  YHUCEel ¢ 3aJaHHOM
TOYHOCTBIO;

-CpaBHUBATH JNEACTBUTEIbHEIE qucia
PasHBEIMU CIIOCO0aMu;

-IIOPSI/IOYMBATE YUCIIA, 3allCAaHHBIE B BHUIE
OOBIKHOBEHHOM U IECATUYHON JpodH, uncia,
3aIUCAHHEIE c HCIIOIb30BaHHEM
apu(QMETHYeCKOr0  KBaJPaTHOrO  KOPHS,




KOpHEeH CTeneHu Gobiie 2;

-Haxomute  HOJ[ wm HOK  pasusivu
CHOCO0aMH ¥ MCIONB30BaTh KX pu
pelleHny 3a1ay;

~BBIIIOJTHATE BBIYUCIIEHHS U NIPEOGPa30OBaHUS
BEIDQXXCHUH, CONEpIKAIIUX JeHCTBUTEIbHBIE
YUCla, B TOM YHCIE KOPHH HATypalbHBIX
CTEIEHEH;

-BBITIOJIHATDL CTaHIAPTHBIE TOXKIECTBEHHEIE
npeoOpazoBaHusl TPUTOHOMETPHUYECKHUX,
JTorapu(pMUIECKHX, CTEIICHHBIX,
UPPAMOHANLHBIX BRIPAKEHUI.

B noscednesnoii ocusnu u npu usyuenuu
Opy2ux npeomemoas:

“BBIMIOJIHATE M OOBACHATH  CPaBHEHHE
Pe3yNbTaTOB BBIYMCICHUM TpH pEILCHHH
NOPaKTHYECKUX  3alad, B TOM YHCIE
NPUONMKEHHBIX  BHIYUCIICHMI, UCTIOJB3YSI
Pa3HbIe CIOCOOBI CPAaBHEHMUIA;

-3allMChIBaTh,  CPaBHUBATh,  OKPYIJIATH
YHCIIOBBIC JAaHHBIE pEATbHBIX BEUYUH C
HCIIOJIb30BaHHEM pa3HBIX cHCTEM
U3MEPCHHS;

COCTAaBIATE M  OLEHUBATH  Pa3HBEIMH
CMOCOOAMM  YHCIIOBBIC  BBIDAKEHHSA U
PCIIEHNN TPaKTUYECKUX 3a]a4 M 3ajad u3
APYTHX Y4€OHBIX IIPEIMETOR

-CBOOOJTHO ~ ONEpHPOBAaTH  MOHATHSIMH:
YPaBHEHHE, HEPABEHCTBO, PAaBHOCUIILHEIE
YPaBHEHUS M HEpPaBEHCTBA, YypaBHCHWE,
ABIAIOIIEECS CIIEICTBHEM IPYroro
YPaBHEHUs, YpaBHEHHS, PaBHOCHIIBHBIE Ha
MHOX€CTBE, PaBHOCHIILHEIE TPe00pa3oBaHus
YPaBHEHHUIA;

-pelaTe pasHble BUABl ypaBHEHUH WU
HEPABEHCTB W KX CHUCTEM, B TOM YHCIE
HEKOTOpBIC ypaBHEHHMS 3-U U 4-f cTemeHel,
ApOOHO-pallHOHATIBHBIE ¥ HPPAI[HOHAIBHBIE,
-OBJAJIETh OCHOBHBIMU TUIIAMHA
IIOKa3aTeTbHBIX, Jorapu(MuYecKuXx,
UPpanvoOHANIbHBIX, CTEIIEHHBIX YPaBHEHUN U
HEPAaBeHCTB M CTAHJAPTHBIMH METOIaMH KX
PelleHHil W NPUMEHSTh WX IPH PeINeHHH
3a/1a4;




-IPUMEHITh TeopeMy be3sy Kk permenuro
YpaBHEHWUIA;

-IPUMEHATE TeopeMy Buera mnst pemnenus
HEKOTOPBIX yPaBHEHUH CTENEHU  BBIIIE
BTOPOU;

-TIOHUMATh CMBICII TEOPEM O PaBHOCHIBHBIX
H  HEPaBHOCHIIBHBIX  IPeoOpa3OBaHMIX
YPaBHEHUH U yMETh UX JOKa3BIBATh;
-BIIQJIETh METOJAMM pELIeHUs ypaBHEHMI,
HEPAaBCHCTB M MX CUCTEM, YMETh BBIOMpATh
METOJ pelleHus] U OOOCHOBHIBATH CBOM
BBIOOD;

-MUCIOJI30BAaTh  METOJ HMHTEPBAJOB IS
pellleHns HEPAaBEHCTB, B TOM YHCIIe APOOHO-
palioHaANbHBIX M BKIIOYAIOMMNX B Cce0s
UppaliOHAIBHBIE BBIPAKCHUS,

-pemare  anredbpanyeckre ypaBHEHHS U
HEPAaBEHCTBA M UX CHUCTEMBI C ITapaMeTpaMu
anreOpandecKuM U rpapuaecKiM MeTOJaMU;
-BJIAJIETh Pa3HBIMH METOIaMU
JI0Ka3aTeIbCTBA HEPABEHCTB;

-pelaTs ypaBHEHUs B LEJIBIX YHCIIAX;
-n300pakaTh MHOXECTBa Ha IIIOCKOCTH,
3alaBacMble YpaBHEHUsSIMU, HEPaBEHCTBAMH
U UX CUCTeMaMU;

-CBOOOZIHO HCIIONIB30BATh TOXKIECTBEHHBIE
npeoOpa3oBaHys [IPH PEIICHUN YPaBHEHUH U
CHCTEM YpaBHEHUU

B noeceonesnoti orcusnu u npu uzyueHuu
Opy2ux npeomemos:

-COCTaBJIAITh U pemarb  ypaBHEHUS,
HEPaBEHCTBA, HX CUCTEMBI MpPHU PEIICHUU
3ajia4 IpyI'UX y4eOHBIX MIPeIMETOB;
-BBIIIOJIHATH OLICHKY IPaBJONOJ00HS
pe3yNnbTaTOB, IIONYyYaeMBIX IIPH pPEIICHUH
pPa3sIMYHBIX YpPaBHEHUW, HEPABEHCTB U UX
CUCTEM IIPU pEIIeHWH 3a7a4 JpYyrux
y4eOHBIX MIPEeIMETOB;

-COCTaBJIATh M pelllaTb YpPaBHEHUS W
HEpaBEeHCTBA C ITapaMeTpaMU IIPU pELIEeHUU
3aJa4 ApYTrUxX y4eOHBIX IIPeIMETOB,
-COCTaBJIATh ypaBHEHWUE, HEPABEHCTBO WIIH
HX CHCTEMY, OIIMCBHIBAIOIIHE pPEaJIbHYIO
CUTYallMI0O WM [PUKIQJHYIO  3a1ady,




HHTEPIPETUPOBATE II0JIyYeHHEIE
Pe3yIIbTATHI;

- UCIIONIB30BaTh NPOrPaMMHBIE CPEJCTBA PH
peIIeHNH OTJENBHBIX KIIACCOB YPaBHEHUH U
HEpPaBEHCTB

BiiasieTs MoHATHSIMU: 3aBUCHMOCTH BEJTHYHH,
(YHKUHMSA, apTyMEHT W 3HadeHHe (yHKIUH,
00IIacTh  OmpeneNeHMss M  MHOKECTBO
3HaYCHUH (QyHKIUYU, rpaduK 3aBHCHMOCTH,
rpaguk  GyHKIME, Hymd  QyHKOUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA,
BO3paCTaHWE Ha YHCIIOBOM IPOMEXYTKE,
yOblBaHHE HA  YHCIOBOM HPOMEXKYTKE,
HauOoJbIlee U HAaWMEHBIIee 3HAYCHUE
QYHKIMM HA  YHCIIOBOM  IIPOMEXYTKE,
nepuoaudeckas QyHKIWs, IEPUOJ, YeTHAS U
HeueTHas (DYHKIMU; YMeTh NPUMEHATb STH
IIOHSATHS IIPU PEIIeHHUH 3a1a4;

BIAZICTh TIOHATHEM CTEHECHHAs (QYHKIUS,
CTPOUTh €€ TIpapuK H YMETh NPUMEHATH
CBOMCTBA  CTENEHHOW  (yHKUMH  IIpu
pellleHny 3a1ay;

BIIAJIETh HOHSTUSIMH [IOKa3aTepHas
(QyHKIHS, SKCIIOHEHTA; CTPOUTH MX IpadyKy
U YMETh IPUMEHSTD CBOMCTBa
II0Ka3aTeNbHOM (QYHKIMH TpPH peIleHUH
3ajad;

BIafeTh  IOHATHEM  JiorapuMHYECKas
yHKIMS; CTpOMTH ee Tpaduk M yMeTh
IPUMEHATh CBOMCTBA JIOrapu(MHYECKOM
(QYHKIUM TIpH pelleHnH 3a/1a4;

BIAJICTh IIOHATHSMHU TPUTOHOMETPUYECKHUE
(QYHKOMH; CTPOUTH UX rpadWKd U yMeTb
IPUMEHSATH CBOMCTBA TPUTOHOMETPHUYECKHUX
QyHKIM npu peleHny 3a1ad;

BIaJICTh IIOHATHEM oOpaTHas GyHKIWS;
IOPAMEHSATh 5TO IOHSATHE TPU PpEIIeHUH
3a1ay;

IPUMEHATE NPH PELICHUH 3a7a4 CBOMCTBA
(QyHKIUHA:  YeTHOCTh,  MEPHOJAMYHOCTD,
OIrPaHUYEHHOCTD;

IIPUMEHSTh pu pelIeHun 3ama4
1peobpazoBaHus IpaduKoOB (QyHKIHIA;
BIIaJCTh HOHATHAMH YUCIIOBAs
TI0CJIEOBATENIHOCTD, apUpMeTHUECKasT U




reOMeTpUIeCKast IPOrPECCHs;
IIPUMEHATH NPH PEIISHUH 3a7a4 CBOICTBA U
MIPU3HAKA apu(pMeTHUECKOH 51
I€OMETPUIECKOU IPOTPECCHIA.

B nosceonesnoii owcusnu u npu Usy4eHuu
Opyaux yuebHvix npeomemos:

-OIPENeNATh 0 IpadvKaM M KCIIOJB30BATh
JUIsL PEIeHUS NPUKIAAHBIX 3a4a4 CBOHCTBA
pealbHBIX MPOLECCOB U  3aBUCHUMOCTE:l
(HamOoNbIIe W HaWMeHBIIME 3HAYEHHWS,
IPOMEKYTKU BO3PACTaHHUS W  YOLIBAHUS
(YHKIMH, TIPOMEKYTKM 3HAKOINOCTOSHCTBA,
aCHUMITOTBI, TOYKH Ieperuba, mepUom u
T.IL.);

-HHTEPIPETHPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHOU NMPAaKTUYECKON CUTYAIUH;.
ONPENENATh 1O TrpaduKaM MpOCTeHIIue
XapaKTEePUCTUKU TEPHOANIECKUX IIPOLIECCOB
B Ouonoruu, OKOHOMHKE,  MY3EIKE,
PamvoCBA3n U Jp. (aMIUIUTY[Ia, TEPHOJ H
T.IL.)

Bnanets mousrueM 6eckoneyso yOBIBaroas
ICOMETpUYECKass MPOIPecCUs U yMeTh
IPUMEHSTE €T0 NP PelICHIH 3a1aY;
IPUMEHATh JUISL PELIeHHs 3aJad4 TEOPHIO

IPEeJIEIIOB;
BJIAJIETh IIOHATUSIMH O€CKOHEYHO OOJIBIINE U
0eCKOHEYHO MaJble YHCIIOBEIE

IIOCTIEIOBATEIbHOCTA M YMETh CpaBHUBATH
0ecKOHEeYHO GOJbLINe U GECKOHEYHO MAaJIbie
[IOCJIE0BATELHOCTH,

BJIJICTh [TOHATHUAMM: NIPOU3BOAHAS (YHKIUH
B TOYKE, IIPOU3BOAHAS (DYHKIUH;
-BBIYHCIIATH IPOM3BOJHEIE 3JIEMEHTAPHBIX
GyHKIMI 1 ©X KOMOUHALHIL;

-MCCIIeN0BaTh (DYHKIIMH HA MOHOTOHHOCTEH X
SKCTPEMYMEI;

-CTPOUTD I'PaMKU U IPUMEHSTH K PEIICHHIO
337124, B TOM 49HCIIE C HapaMeTpoM;

-BIIAJIETh TIOHATHEM KacaTelbHasl K rpaduKy
(QYHKIMM W yMeTh NIPHMEHSTh ero pu
pEeUIeHUH 3a1a4;

-BJIAJIETh MOHSATHSAMU IIepBOOOpa3Has
(GyHKIHSL, onpe e IeHHbIH HHTETpa;
-IIPUMEHATE TeopemMy Hriotona—Jlelibuuna u




€€ CJIC/ICTBUA OJIA PCUICHUS 3a1au.

B noeceonesnoii owcusnu u npu usyuenuu
Opy2ux y4eOHvIX npeoMemos:

-pemaThk NPUKIAAHbIE 3a0a9d U3 OHOJIOTHH,
(Qu3MKH, XMMHH, SKOHOMHKH M JPYTUX
IIPEIMETOB, CBSA3aHHBIE C HCCIIeIOBAHUEM
XapaKTEpUCTUK MPOIIECCOB;

- UHTEPIPETUPOBATH IIOJTyYeHHEIe
PE3yJIbTaThI

OmnepupoBaTh OCHOBHBIMH OIIHACATENLHBIMH
XapaKTEPUCTUKaMHM  YHCIOBOro  Habopa,
IOHSATHEM TIeHEepallbHasl COBOKYIIHOCTH M
BBIOOPKOI U3 Hee,

-OIIEPHPOBaTh  MOHATHUSAMM: YaCTOTa U
BEPOSATHOCTH COOBITHS, CyMMa U
IIPOM3BEJICHUE BEPOSTHOCTEH, BBIYHUCISATH
BEPOATHOCTU COOBITHH Ha OCHOBE IOCYETA
YHCJIa UCXOJOB;

-BJIaJIETh OCHOBHBIMH IIOHSITUSIMU
KOMOMHATOPUKH M YMETh UX MPUMEHATH IPH
pEILIeHnH 3a]1ay;

-MMETh IPEJCTaBIEHHEe 00 OCHOBaX TEOPHUH
BEPOSITHOCTEM;

-UMEeTh IPEACTABICHHE O JWCKPETHBIX U
HETNPEPBIBHBIX CIly4alHBIX BEIWYMHAX U
pacnpeeneHusX, 0 HEe3aBUCUMOCTHU
CIIy4alHBIX BEJIUYWH;

-MMEeTh IIPEICTaBICHUE O MaTeMaTHYeCKOM
OXUIAHHUHM K  JUCIEPCUM  CIy4YalHBIX
BEJIMYUH;

-AMETh IPEACTABICHHE O COBMECTHBIX
paclpezieNIeHUsIX CIIyJallHbIX BeJIMINH;
-IIOHAMATh CyTh 3aKOHa OONBINUX YUCET U
BBIOOPOYHOTO MeToaa MU3MepeHus
BEpPOSATHOCTE;

-MMETh IPEACTaBICHUE O HOPMAIBHOM
paclpefeNeHud W NpUMepax HOPMaJbHO
pacipeesIeHHbIX CIIyYalHbIX BETUYUH;
-UMETh IPEACTABICHHE O KOppemsuu
CILy4aiiHbIX BEJIMYHH.

B noeceonesHoli oicusHu u npu  u3yueHUU
opyaux npeomemaos:
-BBIUMCIISITh WIM OLICHWBATh BEPOSITHOCTH




COOBITHH B peallbHOM KU3HUY,

-BBIOMPATH METO/IBI IIOAXO/ISIIETO
IpENCTaBIEHUs U 00pabOTKH JaHHBIX
-Pemiate  pasHple 3amauM  MOBBIIICHHOMH
TPYIOHOCTH;

-aHAJTU3UPOBATEL yCJIOBHE 33Ja4H, BEIOMPATEH
ONTUMANILHEIM  METOA pelleHHs 3aau,
paccMaTpuBasl pa3TUIHBIE METOIEL;

-CTPOUTL  MOJENIb  peIleHHst  3a7ad4H,
IIPOBOJUTE  JIOKA3aTelIbHBIE PACCYKIECHHS
IIpY peIICHUN 3a1a9H;

-pemiaTh 3aj1aud, TpelOyroume mepedopa
BapMaHTOB, IIPOBEPKHM YCIOBHUH, BEIOOpa
ONITHUMAJIHOTO Pe3yJIbTAaTa;

-aHAJIM3UPOBAaTE M HHTEPIPETHPOBATEH
IIOJTyY€HHBIE PEIICHUSI B KOHTEKCTE YCIOBUS
3a/1a4w, BLIOWPATH perreHus, HE
IPOTHBOPEYAIIIE KOHTEKCTY;

-IEPEBOJUTh  IIPU  peIIeHWH  3a[adud
MHQOPMALIMIO U3 OIHOW (DOPMBI 3aIllCH B
IpYTyI0, HCIONB3YsS TP HEOOXOIUMOCTH
CXEMBI, TaOIUIIBI, TPadUKH, AUAIPAMMB.

B nosceonesnoii oicusnu u npu usyuenuu
Opy2ux npeomemos:

-perath NpakTUYECKUe 3a/addl U 3aJla4d U3
IPYTHUX IPEeIMETOB

-Bnagets reoMeTpruieckuMy MOHSTUSIMH IIPH

peLeHun 3a1a4 51 [IPOBEACHUN
MAaTEeMaTUYECKUX PaCCyKICHUH;
-CaMOCTOSITeIIbHO dbopMyITupOBaTH

ONpeJieNIeHlsT ~ TeOMEeTPUYecKuX  (Quryp,
BBIZIBUTATh TUIIOTE3bl O HOBBIX CBOUCTBAX M
IpU3HAKaX TleoMeTpuueckux Guryp
O0OOCHOBBIBAaTb WM  ONpPOBEPraTh WX,
060011aTh 101071 KOHKPETHU3UPOBATh
pe3ylnpTaThl Ha HOBBIX Kiaccax (QHIyp,
NPOBOIUTE B HECHOXHBIX  CIIydasx
KIacCUQUKAIMIO QUTYp TI0 PasIduYHBIM
OCHOBaHHSIM;

-ACCIIeOBATh YEePTEXKH, BKJTFOYast
KOMOMHAITUH dburyp, U3BJIEKATh,
UHTEPIPETHPOBAaTh U MPeoOpa3OBHIBATH
uH(pOopMAaITHIo, IPeICTABIICHHYIO Ha
JepTexax;
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-pemiaTth 3a7auu FE€OMETPUIECKOTO
COZIepXKaHMS, B TOM 4YHCJIe B CHTYyallHdX,
KOI'Jla aJIFOPUTM pEIICHUs] HE CIIEIyeT SBHO
U3 YCJIOBUs, BBINOJNHATh HEOOXOAUMEIEC IS
pelIeHus 3a/1auu TOTIOTHUTEIIEHEIC
IIOCTPOEHUsI, HCCIeIOBaTh  BO3MOXXHOCTH
IpUMEHEHHUsS TeopeM ©  dopmyn mis
pelIeHns 3a/1a4;

-yMeTh  (QOpPMYIHpPOBaTh M  JIOKa3bIBaTh
reOMETPUYECKHUE YTBEPKICHHUS;

-BJIJIETh MOHSITUSIMA CTepeOMETPUH:
opusMa,  Napajulellenunes,  OUpamMuaa,
TeTpasap;

-IMETh  TIpPEJCTaBIeHUs 00  aKchmoMax
CTEPEOMETPUH U CIEJCTBISIX U3 HUX U YMETh
TPUMEHSITh UX TPU PEllleHnH 3a/1a4;

-yMETh CTPOUTH CEUSHMSI MHOTOTPAHHHUKOB C
UCIIONIF30BaHAEM Pa3IMYHBIX METOJOB, B
TOM YHCIIE ¥ METOJIA CJIE/IOB,;

-MMETH TPEJICTABICHUE O CKPEITMBAIOIIIXCS
IPSIMBIX B IPOCTPAHCTBE U YMETh HAaXOJUTh
YTOJ U PACCTOSTHUE MEXIY HUMU;
-IPEMEHSTh TEOPEMbl O MapalIeIEHOCTH
NPSIMBIX ¥ IUIOCKOCTEH B MPOCTPAHCTBE IPH
pelIeHny 3a/1a4;

-yMeTh PUMEHSTh napajiebHOe
IPOEKTHUpOBaHHUE sl n300pakeHus Guryp;
-yMeTh TPUMEHSTH MEPIEeHANKYISPHOCTH
IPSIMOH 1 TIOCKOCTH TIPH PEICHUH 3a/1ad;
-BNIaJIeTh ~ MOHATHSMH  OPTOTOHAIBHOE
IIPOEKTHUPOBAHHUE, HaKJIOHHBIE )51 nux
IPOCKINH, YMETh IPHUMEHSTH TEOpEMYy O
TpeX MepIeHINKYIISIpax MPU PEIeHIH 3a/1aY;
-BIIaJIeTh TMOHSATHSIMHU PACCTOSHHUE MEXTY
burypamm B TNPOCTPaHCTBE,  OOIIUI
HNEePIeHIUKYISP JABYX CKPEUIHBAIOIIUXCS
OpsSMBIX W yMeTh NPUMEHSITh UX IpH
pEeLICHUH 3a/1a4;

-BIIaJIeTh TOHSITHEM YTOJI MeXAy NpSIMOH U
IUIOCKOCTBIO M YMETh NPUMEHATH €ro IIpU
peLIeHUH 3a/1a4;

-BlIQJIETh IOHSATHSIMH JIBYTPaHHBIA yTOII,
yroun MEXTy IUTOCKOCTSIMH,
NEepPICHIHKY/SIPHbIC TUIOCKOCTH M yMETh
IIPUMEHSTh MX IPU pelIeHNH 3a/1a4;
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-BIIAICTh HNOHATHSIMH npusMa,
napajuieienuIes; U IPUMEHSITH CBOMWCTBA
napaJuiesieNuIesia Mpy peleHny 3a1a4;
-BIIAICTh HOHSITHEM IPAMOYTOJBHBIH
Hapajuleienuiiel W IPUMEHSTh €ro IpH
pelLleHUN 3a]1aY;

-BIIAZIETh IOHATUSMHM  THPAMHAA, BHIBI
NHUPaMHUJI, SJIEMEHTHl IPABMIIBHON ITUPAMUIB]
1 yMETh MIPUMEHATH UX [IPH PELICHHUH 33134,
-UMETh TIPEJICTaBIEeHUe O Teopeme Jiiiepa,
IIPaBUJIBHBIX MHOTOIPaHHUKAX;

-BJIaJIeTh MOHATHEM ILIOLIAIH OBEPXHOCTEH
MHOTOTPaHHHUKOB M YMETh MPHUMEHITL €ro
IIpU peIleHUH 3a]1a4;

-BIaJIeTh  NOHATHSAMM  Tella  BpalleHus
(uMIUHAp, KOHYC, map u cdepa), UX CedeHus
U YMETh NPUMEHSATh UX [IPH PELICHHUH 3a1a4;
-BIIaJIETh TOHATHAMHU KacaTelIbHbIE MPSMEIE
U IUIOCKOCTH U YMETh NPHMEHSATh W3 IIPH
peLIeHNH 3a/1a4;

-MMETh IIPEACTABIEHUS O BIHCAHHEIX U
OIMCAHHBIX cepax U yMeTh IIPUMEHSTH UX
IIPY pPeLIeHUH 3a/1a4;

-BIAZETh  IIOHATHUSIMU  00BEM, OOBEMBL
MHOTOIPaHHUKOB,  TeX  BpallleHUus U
IPAMEHSATH UX IPU PEIICHUH 3a1ay;

-AMETh  [PEJICTAaBIEHUE O  pasBepTKe
IWINHPA ¥ KOHYCa, IUIOIIA N TOBEPXHOCTH
IMUIKHAPA U KOHYCa, YMETh IPUMEHATH HX
IIPY PELICHUY 3a/1a4;

-MMETh MpeACTaBICHUE O TUTOIanu chepsl U
YMETh IIPUMEHSATD €ro IpU pellleHuH 3a1a4;
-YMETh pelaTh 3aJaud Ha KOMOMHAIIUU
MHOI'OIPaHHUKOB U TeJl BPalllEHHS;

-MMEThL IpEeACTaBIeHHe O TOoJ00MH B
IPOCTPAHCTBE M YMETh pellaTh 3aJaud Ha
OTHOLIEHHWEe  O0BEeMOB W ILIOmIaei
IIOBEPXHOCTEN MOJJOOHBIX QHUTYD.

B noeceonesnoii owcusnu u npu usyuenuu
Opy2ux npeomemos:

-COCTaBJIATE C MCIIOJb30BAaHUEM CBOMICTB
IeOMETPUYECKUX (QUIyp MaTeMaTHYECKUE
MOJIETIH IS PELIeHUs 3a/jad MPaKTHIECKOro
XapakTepa M 3a7jad U3 CMEXHBIX AHCLHTIIHH,
UCCIENIOBAaTh  IIOJNY4YEHHBIE  MOJEIH U
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HHTEPIPETHPOBATE PE3YIHTAT

-Bnagets NMOHATHSAMH  BeKTOpHI H  uX
KOOPAUHATHI;

-yMETh BBIIIOJIHATH oIeparuu Hax
BEKTOpaMHU;

-HCIIOJIb30BaTh  CKAaISIPHOE IPOU3BENICHUE
BEKTOPOB IIPU PELICHUH 3a/aY;

-IIPUMEHSITH YpaBHEHUE INIOCKOCTH,
(GopMyiy paccTOSHHMS MeXIy TOYKAMH,
ypaBHEHHE Cephl IPH PEICHNH 33134,
-IPUMEHATh BEKTOPBI X METOJ KOOPAHUHAT B
IIPOCTPAHCTBE IIPU PEUICHUH 3a/1a4
-Hcnonb3oBath OCHOBHBIC METOBI
JI0Ka3aTeIbCTBA, IIPOBOJUTEH JTOKA3aTENIHLCTBO
U BBIIIOJIHATE OIPOBEPIKEHHUE;

-IIPUMEHATE OCHOBHBIE METOJBI PEIICHHUS
MaTEeMaTUYECKUX 3a/1a4;

-Ha OCHOBE MaTeMaTU4EeCKUX
3aKOHOMEpPHOCTeM B Ipupone
XapaKTepU30BaTh KPacoTy U COBEPIIECHCTBO
OKPYXKAalOIIeTO MHpa MW  IIPOHU3BEICHUIMA

UCKYyCCTBa,;
-IIPUMEHSATh  TPOCTEHINNE MPOTPaMMHEIE
CpeAcTBa U 3JIEKTPOHHO-

KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PELIEHUH
MaTeMaTUYECKUX 3a/ay;

~I10JIB30BATHCS IPUKIIAAHBIMUA IPOTrpaMMaMHK
U IIPOrpaMMaMy CUMBOJILHBIX BBIUMCIICHHUH
JUIS KCCIIEIOBAaHUS MaTEMATAYECKIX
00BEKTOB
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2. Komniekr OI€HOYHBIX CPEaACTB

2.1. 3apaHusi AJsi OPOBEJEHHS] NPOMEXKYTOYHOrO KOHTPOJIS B dpopme
IHCbMEHHOTI0 IK3aMeHa

OBA3ATEJIBHASI YACTH HA «3»
4

Vx? —4x+3

3apanue 1. Haiinure o6iacts onpenenenns pynkumit. A) y =

1

B) y= o ——
Wa?-x-6
1o 1)®
3aganne 2. Yopocrure A) 44.2¢4 b) [164J
3aganue 3. Beruuciure A) logs l + logs18 b) log;36 —logs4.
2

i_ 8 8 logg 6

3ananue 4. Haiigure 3HaYeHHe BLIPAKEHUS A) 1 log, 6 b) :
4
( 4 j

3ananue 5. Halinure xopennb ypaBuenus  A) log, (4 + x) =5 b)log, (10 - x) =log, 5
1
3ananne 6. Haiinure 3Havenne BoIlpaskeHnss  —x° + 5y + x(2 y+ x), npy x=12 y= 3

3ananue 7. HaiiquTe 3Ha4eHne BHIPAKEHHSA

A) sin’ %—cos2 §+ctg% B) 0,5c0860° —-/3sin60°

. 2
3ananme 8. Jlano: sina = %, O<a< % Haiinure cosa

3ananne 9. llocrpoiite rpadux pynxumu  A) y= logrx b) y=2%

3ananne 10. UcenemyiiTe hyHKIMIO ¢ MOMONIBIO IIPOU3BOAHON U OCTPOliTE 3¢KHU3 rpaduK
3

A) y=2x*—3x2+x+5 B) y=x3—3x2

3ananme 11. Haiimure npoussoaubie gyHKuuii

y=4x’ - 3x* B) y =2sinx+3cosx y="7Te" +sinx
3apanue 12 3aganue o KoMOHHATOPHIE

CKOJIbKO TPEX3HAYHEIX YHCE] MOXKHO COCTAaBUTH 3 udp 1,2,3, eciu kaxnas mudpa BXOIAT B
U300paKEHHE YUCIIA TOIBKO OJIHH pa3?

3apanme 13. Jags Touku A(0,1,7), B(1. 0, 2). Halinure mmuny BekTopa AB / /}’1\

3aganme 14. IlocTpoiiTe ceuenne, mpoxoasiiee Yepes TPH 34 AHHBIE TOUKH: /‘/



BTOPAST YACTD HA «d» U «5»
3apanme 15. Pemure ypaBHenus.

V3

A) cos2x:—7 B) 2sinx++2=0

3aganue 16.

*  OcHoBaHME NPAMOYTOIBHOIO Napasleenunena — kpagpar. Haitnure 066Em
HapajiesieuIesia, eClli €ro BbIcoTa paBHa 12 cM, a [uaroHals napajuielenunena
00pasyer ¢ IIOCKOCTHI0 OCHOBAHHS yrou 45

. 6
* B ocHoBaHMM IPAMO TIPH3MBI JIEXKHUT KBaZpaT co CTOpoHol 6 cM. Bokoskie pébpa — .
7T

Haiinnre 00BEM MUIMHIPA, OIHCAHHOTO OKOJIO STOM MPH3MEL
* B npaBunbHOH 4eTEIpEXyronbHOM nupamume BbICOTa 4 M, 6oKoBoe pedpo 5 M. Haiitu
00BEM.

3ananne 17. Pemmure ypasuenue

A)16/x-2-x>Jx-2=0

b) 25" -120-5"-625=0

B) 3" +18(/3) ~243=0

YciioBuS BBINOJTHEHUS 32 AHUS

1. Mecto (Bpems) BBINOTHEHHNS 3aJaHASL. 33JaHHE BLIIONHACTCS B AyAUTOPHH

2. MakcumanbpHOE BpeMs BBIOJIHEHHS 331aHus: 1,5 yaca
3. BeI MO3K€TE BOCIIONIB30BATECS CIIPABOYHBIM MaTEPHAIOM, TaOIHIIAMH
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KpnTepnu OLlCHUBAHUA

«S» «OTIIMYHO» HJIM «3Aa4TEeHO» — CTYJCHT IMOKa3bIBa€T IIy0OKOe U HOJIHOE
OBJIaICHUE COJIep)KaHueM IIporpaMMHOro Marepuana no YII, B coBepiieHCTBe
BJIAJICCT MOHATHIHBIM aIlllapaToM U JEMOHCTPUPYET yMEHHE MPUMEHSTh TEOPHIO Ha
NPaKTHKe, pEIaTh pAa3INYHble NPaKTHYEeCKUEe H NPOQEeCCHOHAIbHBIE 3aauH,
BBEICKA3hIBaTh M OOOCHOBBIBATE CBOM CYXKIEHHUS B (JOPME IPAMOTHOIO, JIOTHYECKOIO
oTBeTa (YCTHOTO HIIM THUCBMEHHOIO), a TakKXe BBICOKHMH YDOBEHL OBIAJEHHE
00LIMMU U MPOGECCHOHATBHBIMA KOMIIETEHIIUAMH M JIEMOHCTPUPYET FOTOBHOCTH K
npohecCHOHANBHOM JIeATETEHOCTH,

«4» «X0opomio» HJIH «3a4YT€HO» — CTYJEHT B IOJHOM OOBEME OCBOWII
IpOrpaMMHEIA Marepuan 1o YII, BrageeT NOHATHUHHBIM amnmapaToM, XOPOIIO
OPHEHTHPYETCSl B H3y4aeMOM MarTepHaje, OCO3HAHHO IPUMEHSIET 3HaHUS IS
pelIeHys NMpaKTUYECKUX U IpOo¢eCCHOHANBHBIX 3a/1ad, IPaMOTHO H3JIaraeT OTBET,
HO cojiepxaHue, ¢opMma oTBeTa (YCTHOTO WM HMUCHMEHHOTO) MMEIOT OTHeTbHEIE
HETOYHOCTH, JEMOHCTPUPYET CpeJHM ypOBeHb OBJajJeHue oOuMMU U
Npo(eCCUOHANBHBIMU KOMIICTEHIIMSIMA M TOTOBHOCTH K HPO(eCCHOHATBHON
IesITeIbHOCTH;

«3» «yI0BJETBOPHTEJbHO» MJIH «3a4YTEHO» — CTYAEHT OOHapyXUBAeT
3HaHUE U [TIOHMMAaHWe OCHOBHBIX IOJIOXKEHUI ITPOrpaMMHOIo Marepuaia mo YII, o
U3JaraeT ero HEMOJNHO, HENOCIEeNOBaTeNIbHO, JOIyCKAaeT HETOYHOCTH B
Ollpe/ieJIeHUU IIOHATUM, B INPUMEHEHUM 3HAHWM Ul PEILIeHUs IIPAKTHYECKHX H
npodecCHOHANBHBIX 337ad, HE yMeeT J0Ka3aTellbHO 0OOCHOBAaTh CBOU CY>KICHW,
HO IIpA 53TOM JIEMOHCTPHPYET HH3KHH YpOBEHb OBJIAICHHUA OOIIMMHU H
podecCHOHANBHBIMA ~ KOMIIETCHIIUSIMA W TOTOBHOCTH K IPO(eCCHOHANBHOM
IesITeIbHOCTH;

«2» «HEyJOBJIETBOPHTEJIbHO» WJIH «He 3a4TeHO» — CTYIEHT HMeEeT
pa3po3HeHHble, OeccHCTeMHBble 3HaHMSA, HE YMEeT BBIIEIATh IJABHOE W
BTOPOCTEIICHHOE, JOIyCKaeT OIIMOKH B ONpEIeeHUH IOHATHH, OecropsaouHo u
HEyBEpPEHHO M3JaraeT NporpamMMmHblii Mmarepuan o YII, He ymeeT NPHUMEHSTH
3HAHWS TSI pEIIeHWsl TMPaKTHYeCKMX ¢ NpOo(ecCHOHATIBHBIX 3a1a4, He
IEMOHCTPUPYET OBJIAJCHHE OOIUMH U IMpOo(eCCHOHAIBHBIMUA KOMIIETEHIUSIMH H
TOTOBHOCTb K MPOQeCCHOHATHHOMN e TENbHOCTH.
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3. Undopmanuonnoe odecredenne

nepedeHb y4eOHbIX U3JaHuH, 3EKTPOHHBIX U3NAHHIl, DJEKTPOHHBIX ¥ VIHTepHeT-
pecypcoB, 00pa3oBaTeNbHEIX MIATGOPM, SIIEKTPOHHO-ONGIHOTEUHbIX CHCTEM, Beb-
CHCTEM JJIs OpraHW3alUM JUCTaHIHOHHOIO OOyYeHHWs ¥ YIOpaBIeHHS UM,
HCIONB3yeMble B 00pa30BaTENbHOM IIPOIECCE KAaK OCHOBHBIE W JOMOTHUTELHBIE
VUCTOYHUKHU.

OcHOBHbBIE HCTOYHHKH:
1. Maremartuka. Anrebpa 1 Havasia Mar. aHanmsa, reomerpust. 10-11 kir.; YueGHuxk.
bas. u yrmy6m. yposau ®I'OC / III.A. Anmumos, FO.M. Konsarun, M.B. Tkauesa.-
M.: IIpocBerienne, 2017.-463 c.
2. Maremaruka: Yue6uuk / B.IT. I'puropnes.- M.: U1 Axagemus, 2016.-368 c.
3. MaremaTuka: yaeOHHK UL cTyReHToB yupexaennii CITO/ M./ Iexenxuii - 13-
e u3g.,crep.-M.: 11 «Axanemus», 2018. — 320 c.
4. Maremaruka: y4e0HUK JUIs cTyeHToB yupexaenuit CIIO/ C.I.I'puropses - 2-¢
m3.,crep.-M.: 111 «Axanemus», 2018. — 368 c.

JlONOoIHUTEIbHbIE HCTOYHHKH:

1. bammvaxkos M.U. Marematuka: yueonuk/M.U. bammakos. — 9-e u3n., crep. — M.:

Axanmemus, 2014

2. bammvakxoB M.W. Marematuka: 3anaunnk/M. M. BammMakos. — 5-e w3, crep. —

M.: Axanemus, 2014.

3. Aranacsu JI.C. I'eometpus 10-11 ki1.: yue6. ajst 061mieo6pazoBaTebHEIX

YIpexaeHui.- 22-e u3n.- M.: Ilpocsemienne, 2014-255¢.

4. Konmoropos A.H. Anre6pa u Havana ananusa: y4e6. s 10-11 .

0011e00pa3oBaTeNbHBIX yupexaeHuil.- 17-¢ usa.- M.: Ilpocsemenue, 2015.-384 c.

5. boromonos H.B.IlpakTrudeckue 3aHsTHs 110 MaTeMaTHKe: Yueb. mocobue s

CpeqHuX crel. yue0. 3apeaeHuii-6 usn.-M.: Bercm. mk., 2003-495¢.
JJIeKTPOHHBIE H3AaHHA (3JIEKTPOHHbIE pecypcehl):

1. M opmanmonHo-o6paszoBatenbHas cpesia «Poccuifckas 3JeKTpOHHAS KOJIay -

https://resh.edu.ru/:
https://resh.edu.ru/subject/lesson/1988/main/ .
https://resh.edu.ru/subject/lesson/3798/main/159142/
https://resh.edu.ru/subject/lesson/4903/main/22650/
https://resh.edu.ru/subject/lesson/4924/main/225717/
https://resh.edu.ru/subject/lesson/3993/main/225748/
https://resh.edu.ru/subject/lesson/6118/main/225812/
https://resh.edu.ru/subject/lesson/4089/main/131707/
2.Buneomarepuai:
https://infourok.ru/simmetrii-v-kube-v-parallelepipede-v-prizme-i-piramide-2442552.html
https://youtu.be/7pHPSTHWVVY
https://vk.com/video-152579821 456239042
https://youtu.be/iIAODi 40S4Y
https://videouroki.net/video/29-obiem-shara.html
https://youtu.be/l-3YhgJwoRw
https://youtu.be/iGL4K8 WDiE
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https://youtu.be/6LKISEO9WFE¢

https://youtu.be/Xfrp9obfces

https://youtu.be/DMbc-0Y3cls

https://youtu.be/6apOKPSwmRU
https://Voutu.be/LTzihrIZ4DAhttps://Vk.com/video-6704 1943 170518246
https://youtu.be/hBo3KcfL.Scw

https://youtu.be/9RknOPL rahk

https://vk.com/video-67041943 170518301

IudpoBas o6pasoBareabnasn cpexa CITIO PROFoGpazopanue:

1.Bepemenrok, B. B. IIpakTuKyM 10 MaTeMaTHKe : MOArOTOBKA K
TECTHPOBaHHIO U 9K3ameHy / B. B. Bepemeniok, B. B. Koxymko. — 3-e u3m. —
Mutsck : Terpanut, 2017. — 176 ¢. — ISBN 978-985-7081-89-9. — Tekcr :
SIICKTPOHHBIH // DIEKTPOHHBIN pecypc MUbPOBOi obpaszoBarensHol cpeapr CITIO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/88838 (nara
obpamennst: 30.08.2020). — Pexum AocTyna: Ayt aBropusup. Ilons3oBareneii

2. Bepemenrok, B. B. Tpenaxep 1o MaTeMaryKe IS IOATOTOBKY K
UCHTpaTH30BaHHOMY TECTHPOBAHHIO U 5k3aMeHy / B. B. BepeMeHiok. — 3-e 3y, —
Musck : Terpanur, 2019. — 176 ¢. — ISBN 978-985-7171-36-1. — Texkcr :
SNEKTPOHHBIN // DIIEKTPOHHBI pecypc n1poBoi obpaszoBarensbHoi cpempt CITO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/88848 (nara
obpamenms: 27.08.2020). — Pesxum AocTyna: i aBropusup. Ilons3oBarenei

3. Marematuka : yue6GHoe mocobue / cocrasurtenu H. B. ®enopoBa. —
Bourorpan : Bosrorpagckuii HHCTHTYT Om3Heca, 2009. — 87 c. — ISBN 978-5-
9061-7299-0. — Texcr : 3meKTPOHHEII // OJIEKTPOHHEIN pecypc HudpoBoit
obpasoBatensHol cpensr CITO PROF obpazoanue : [caiir]. — URL:
https://profspo.ru/books/11332 (nara obpatenns: 22.08.2020). — Pexxum nocryma:
ATl aBTOPU3UP. MOJIb30BaTeNeit

JJIeKTPOHHO-0HGJIHOTeYHAS CHETEMA:
IPR BOOKS - http://www.iprbookshop.ru/78574. html

Be6-cucrema st OpraHM3alMM  JHCTAHUHOHHOIO OOyYeHHS H
yIpaBJeHHus HM:

Cucrema IUCTaHITMOHHOTO oOyuenns OI'ATIOY «AjeKkceeBCKuit KOJIIE K
http://moodle.alcollege.ru/

18



