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1. HQCHOPT KOMIIJIEKTA OLCHOYHBIX CPeIACTB

1.1 O6sactTh NpAMeHeHHs KOMILIEKTAa ONEHOYHBIX CPEACTB

Kourponsno-onenounsle cpencra (KOC) npenHasHadeHsl Uiss KOHTPOJS U
OIICHKM 00pa30BaTEIbHBIX JOCTHKEHNH OO0YJYaIOIMUXCsl, OCBOMBIIUX IIPOrpamMMy
yaeOHoro npeameta OYII 02. MaTtemaTuka.

KOC BxII049ar0T KOHTPOJIBHBIE MAaTEPUAIIBI AJIsI IPOBEACHUS HPOMEKYTOUHOM
aTrectanuy B (opMe dK3aMeHa.

KOC pazpaboran Ha ocHOBaHWHM padoyeil mporpamMmsl yu4eOHOrO IpeaMera
OVII 02. Maremaruka

1.2 Cucrema KOHTpPOJIS M ONEHKH OCBOEHHsI NporpamMmbl y4eOHOro
npeamera

KonTponms w® oOlleHKa pe3yJbTaTOB OCBOEHHUS y4eOHOro mpeaMmera
OCYIIIECTBIIIETCS IIpernoaBaTesieM B TMpoLecce IPOBEIEHUS TEOPETUYECKUX U
NPaKTHYECKUX 3aHITUH, DK3aMeHa.

PesyabTaTrhl 00yuenust
(ocBOEHHBIE YMEHHSI, YCBOCHHBIE 3HAHHA),
¢ Y4€TOM JIMYHOCTHBIX Pe3yJbTATOB

®opMbI 4 METOABI KOHTPOJIS H
OLEHKH pe3yJ/ibTAaTOB 00y4YeHHs

B pesyabTate ocBoenust yueOGHOTo
npeaMeTa BBINMNYCKHHK HA 0230BOM ypOBHE
HAYYHJICH

CBobonHO 0116:p1z1p013aTI>1 noHsTusMy: | 1IpoBepKa ToMaIHero 3afaHusl.
KOHEYHOE MHOMECTBO, SJIEMEHT MHOXKECTBa, | JalUTa MPaKTHYECKOM paboTsl.
TIOJTMHOXXECTBO, TiepecedeHne, 00beluHeHne YCTHBIM ¥ IUCBMEHHBIN OIPOC.

51 Pa3sHOCTH MHOXECTB, 9pCIIOBEIE | JK3aMEH.
MHOXKE€CTBA Ha KOOPAMHATHON IPAMOH,
OTPE30K, HWHTEpBaJl, NOJIyHHTepBall,

MPOMEXYTOK €  BBIKOJIOTOM  TOYKOW,
rpaduueckoe IpEeACTaBICHHE MHOXECTB Ha
KOOPIUHATHOH TIJIOCKOCTH;

-3aJlaBaTh MHOJKECTBA IIEPEYHCICHUEM U
XapPaKTEPUCTHUECKUM CBOICTBOM;
-OlIEpUpPOBaTh IOHATUSMU: YTBEPXKICHUE,
OTpUIIaHUE YTBEPXKJACHWS, HCTAHHBIE U
JIOKHBIE YTBEPXKIEHUS, IPUYUHA, CIIEJCTBHE,
YacTHBIA clydaii oOIIero yTBEpXACHUS,
KOHTPIIPUMED;

-TIpOBEPSITh ~ NPUHAMIEKHOCTH  DJIEMEHTA
MHOXECTBY;

-HAXOMWUTh TIepeceueHre H OOBEeIUHEHUE
MHOJXXECTB, B TOM YHCJIe NpeICcTaBIE€HHBIX

! 351ech ¥ masnee; 3HaTh ONpeeIeHre OHATHUS, 3HATh U yMETh 000CHOBBIBATH CBOUCTBA (IPU3HAKH, €CIIM OHHU €CTh)
HOHSATHSL, XapaKTEPH30BATh CBSI3U C APYTHMH TOHATIAMIL, IPEICTaBIIAA OJJHO HOHATHE KaK 9acTh LENOCTHOTO
KOMIDIEKCa, UCTIONb30BaTh MOHATHE U €70 CBOMCTBA NpH IPOBEICHAN PACCYKICHUH, TOKA3aTENbCTB, PEIICHHH 3a/1ad.
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rpaUyecKd Ha YHCIOBOH TpsAMOH W Ha
KOOPAWUHATHOMU IJIOCKOCTH;

-IIPOBOJMTHL IOKa3aTelbHBIE PaCCyKACHUS
TUTst 000CHOBaHUS ACTUHHOCTHU
YTBEPKICHUM.

B noBcenHeBHON XU3HW W TPH H3YyYECHUHU
IpYyTUX OPEAMETOB:

-ACIIONIB30BAaTh YMCJIOBBIE MHOXXECTBA Ha
KOOPAUHATHON NPSIMOM M Ha KOOPJIMHATHOM
IJIOCKOCTH i1 OINMCaHus  peajbHBIX
IIPOLIECCOB U SBJICHU;

-IIPOBOJIUTE JIOKa3aTelIbHbIE PACCyKACHUS B
CUTyallusiX IIOBCEJHEBHOW JKM3HH, IpH
pELIEHNH 3a0a4 U3 JIPYTUX MTPEIMETOB
-CBoOoiHO  omepupoBaTh  MHOHATHIMHU:
HaTypaJlbHOE YUCIIO, MHOXECTBO
HAaTypaJlbHBIX  4HCeJ,  IeJloe  YHCIIO,
MHOXECTBO LENbIX YHCe, OOBIKHOBEHHAS
Ipo0b, JnecsTuyHas JpoOb, CMEIIaHHOE
YUCJIO, PalMOHAIBHOE HYHCIIO, MHOXECTBO
pallMOHANBHBIX  YHCEN, HPpPaAlHOHAIBHOE
YUCJI0, KOPEHb CTeNeHU N, JeHCTBUTEIHLHOE
YHCIJIO, MHOXECTBO JEHCTBUTEIBHBIX YUCE,
reoMeTpuYecKas WHTEPIIpETALIHS
HATYPaNbHBIX,  LENbIX, PAIHOHATHHBIX,
JICMCTBUTENBHBIX YHCE,

-IOHMMaThb ¥ OOBSCHATH Pa3HUILY MEXILY
IO3ULIMOHHON U HEIO3UIMOHHOW CHCTEMaMU
3aIMCH YUCETT;

-TIEPEBOJUTh YHCIIa W3 OJHONH CHCTEMBI

3anucH (CUCTEMBI CUHCIIEHUS ) B JIPYTYIO;
-7I0Ka3bIBaTh W HCIONB30BaTh IPU3HAKH
JNETUMOCTH CYMMBI W TIPOM3BEIIEHUS MpHU
BBHIITOJIHEHUHM  BBIYKCICHUNA W  PEIICHUU
3aj1ad4;

-BBITIONHATh OKPYIJIEHHE PAlUOHATBHBIX U
WppaliOHANBHBIX ~ YWCeNl €  3a/IaHHOU
TOYHOCTBIO;

-CpaBHUBATH JIeCTBUTENHHEIE qypciIa
Pa3HBIMH CIIOCO0aMU;

-MIOPSIOYMBATh YUCIA, 3allCAHHBIC B BHIE
OOBIKHOBEHHOH U JIECATUYHOMN ApoOH, umca,
3aIucaHHbIe c HCTOJIb30BaHUEM
apu(pMeTHYeCKOr0  KBaJpPaTHOTO  KOPHS,
KOpHEe# cTerneHu Oounblie 2;




-vaxogutb HOJ u HOK  pa3apivu
cnocobaMM W  WCHONB30BATh WX TpH
peueHnn 3anady;

-BBIIIOJIHATH BEIYHCIICHUS U IIpeoOpazoBaHusA
BBIpQOXKEHUW, COIEpKAIIUX NEUCTBUTEIBHBIE
gHciia, B TOM YHUCJIC€ KOPHM HaTypajlbHBIX
CTCIECHEH;

-BBINIOJIHATH CTAaHAAPTHBIE TOXIESCTBEHHEIE
rpeoOpa3oBaHU TPUTOHOMETPUYECKHUX,
JOTapUPMUIECKIX, CTEIICHHBIX,
UPPALMOHAIBHBIX BBIPAKEHUN.

B noecednesnou owcusnu u npu uzyueHuu
Opyaux npeomemos:

-BBITOJIHATh W  OOBSCHATH  CpaBHEHHE
pe3yNbTATOB BBIYUCICHUN IIpH pEIICHUU
MPaKTUYEeCKUX 3alad, B TOM  YHCIE
MPUOIMKCHABIX ~ BBIYUCIICHUN, HWCIOIb3Ysl
pasHble CII0COOb! CPaBHEHHH;

-3a11MChIBaTh, CpaBHHBATD, OKPYIJIATH
YUCJOBBIC JOaHHBLIC pC€allbHbIX BEJIWYHUH C
HUCIIOJIB30BaHUECM Pa3HbIX CHUCTEM
HU3MCPCHUA,

COCTaBIATh W  OLEHUBAThb  Pa3sHBIMHU
CIIOCOOAMH  YMCJIOBBIE  BBIPAXEHUS! IIpU
pellleHN: MPaKTUYeCKMX 3alad WM 3aja4y u3
JIPYruX Y9eOHBIX IPEeIMETOB

-CBOGOIHO  OMepUpOBaTh  HOHATHUSIMHU:
ypaBHEHHE, HEpPaBeHCTBO, PaBHOCUIIbLHBIE
ypaBHEHHsS M HEPaBEHCTBA, YpPaBHEHHE,
SIBITSTIOTIIEECS CJIeJICTBUEM JIPYTOTO
ypaBHEHUs], ypaBHEHHs, PaBHOCHIIbHbLIE Ha
MHOJKECTBE, PaBHOCWIbHbIE TIPeoOpa3oBaHus
YPaBHEHUH;

-peliath pasHbie BUIBl YPAaBHEHHUH W
HEPAaBEHCTB M WX CHCTEM, B TOM 4MHCIIE
HEKOTOpbIe yYpaBHEHHUs 3-i U 4-U CTeneHew,
IPOOHO-pAITHOHANIbHBIE U UPPALMOHATIBbHEIE,
-OBJIaJIETh OCHOBHBIMH TUTIAMUA
MTOKa3aTeIbHBIX, Jorapu(pMUYECcKuX,
UppaIMOHATIFHBIX, CTEIIEHHBIX YPaBHEHHMH W
HEPABEHCTB M CTaHIAPTHBIMU METOJAMHU MX
pelllcHUii ¥ TPUMEHATh UX IIPH PEIIeHUHU
3aj1a4;

-pUMeHSTh TeopeMy besy k penieHuio




YpaBHEHHU;

-IPUMEHATh TeopeMy Buera mns pemeHus
HEKOTOPBIX YpPaBHEHHUI CTENEeHW  BBIIIE
BTOpOW;

-IIOHMMATh CMBICI TEOPEM O PABHOCHIIBHBIX
U HEPaBHOCWIBHBIX  MPeoOpa3oBaHHIX
YPaBHEHUM ¥ YMETh UX JOKa3bIBaTh;
-BIaJIETh METOJaM{ DEIICHWs YpaBHEHHH,
HEPABEHCTB M HUX CUCTEM, YMETh BHIOWpAThH
METOZ, pelleHuss u OOOCHOBBIBaTH CBOM
BBIOOD;

-UCIIONIb30BaTh METOJl HWHTEPBAJOB  JUIS
pelIcHUs] HEPABEHCTB, B TOM YHCIIe IPOOHO-
pPallMOHAIBLHBIX M BKIIOYAOMNX B cebs
UPpaLMOHAIBHBIE BBIPAKEHUS;

-pemiate anrebpawdecKkue ypaBHEHHUS W
HEPaBEHCTBAa M UX CHUCTEMEHI C MapaMeTpaMu
anrebpandecKkuM U rpaduIecKuM METOIaMH;
-BIAJIETh pPa3HBIMHA METO/IaMH
J0Ka3aTeJIbCTBA HEPABEHCTB;

-peluaTh ypaBHEHHS B LEJIBIX YHACIAX;
-u300paxarb MHOXECTBA Ha IUIOCKOCTH,
3a1aBaeMble ypaBHEHUSMH, HEpaBECHCTBAMH
U UX CUCTeMaMH;

-cBOOOJTHO WKCIIONB30BaTh TOXKIECTBEHHBIE
npeoOpazoBaHus MPH PEIIeHNHN YpaBHEHUH 1
CUCTEM ypaBHEHUI

B noecednesnou orcusnu u npu uzyyeHuu
opy2ux npeomemos:

-COCTaBJIATh M  pemarb  ypaBHEHUS,
HEpPaBEHCTBA, UX CUCTEMBbl MpPH pelIeHUU
3a/1a4 Ipyrux y4eOHBIX MPEIMETOB;
-BBIIIOJIHATH OLIEHKY IpaBronon00ns
pe3yNbTAaTOB, IIOJIYYaeMbIX I[P PpEIIECHUHU
pa3IMYHbIX YypaBHEHWM, HEPaBEHCTB WU WX
CUCTEM IIpM pelIeHUH 3adad JAPYTux
yueOHBIX IPEMETOB;

-COCTaBIATh W  pellaTh YpPaBHEHHS U
HEpaBeHCTBa C NapaMeTpaMu IpU peIIeHUn
3a1a4 APYyTruxX yaeOHBIX IPEIMETOB;
-COCTaBJIATh YpPaBHEHHE, HEPaBEHCTBO WJIU
WX CHCTEMYy, OIUCHIBAIOIUE peaJbHYI0
CUTyallMI0 WIM  MPUKIAIHYIO  3a7ady,
MHTEPIPETHPOBATH IIOJIy9CHHBIC




PE3YIIbTaThI;

- MCIIOJIE30BaTh IPOTPaMMHBIC CPECTBA MIPH
pelleHuH OTIENBHBIX KIACCOB YpaBHEHUH W
HEPABEHCTB

BnageTts MOHATHMUA: 3aBUCUMOCTD BEJIUYMH,
(GyHKIOHA, apryMEeHT W 3Ha4YeHHe (DYHKIUH,
o0nacTe  OmpenmeNeHuss W MHOXECTBO
3HaYeHU QyHKIuM, rpaduk 3aBHCHMOCTH,
rpaQuK  (QYHKOUH, HyTd  QYHKIHH,
IIPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
BO3pacTaHWE HAa YHUCJIOBOM TPOMEXYTKE,
yObiBaHWE HAa YHCIIOBOM IIPOMEXYTKE,
HauOoJblllee W HauMeHbIlee 3HAYEHHE
GYHKIMM Ha  YHCIOBOM  IIPOMEXYTKE,
nepuoauyeckast pyHKUHS, IEPUOM, YeTHAs U
HeyeTHass (QYHKIMH; YyMETh MPHMEHSTH JTH
MIOHSITUS TIPH PEIIeHNH 3a]1a4;

BIAJETh IIOHITHEM CTeNeHHas (yHKIWS,
CTpOUTh ee TpadWK M yMETh IPHMEHSTH
CBOMCTBA  CTENEHHOM  GYHKOMH  TPH
pellleHrH 3a7ad;

BJIaJICTh HOHSTHSIMH MOKa3aTebHas
(GYHKIHS, SKCTIOHEHTa; CTPOUTh MX TpaduKu
51 YMETH IIPUMEHSATH CBOMCTBA
MOKa3aTeNnbHOH (QYHKIMM TIpH  pelieHuu
3ajad;

BlaJileTh ~ IMOHATHEM  Jorapudmuyeckas
GbyHKIUs;, CTpOUTh ee TpaduK M YMETh
IIPUMCHATh CBOWCTBA  JIOTApH(PMHUIECKOMN
GYHKIMY NPU peUIeHUH 3a/1ad;

BJIa/IeTh TIOHATHUSMU TPUTOHOMETPHUUIECKHE
(GYHKIMM; CTPOUTh WX TpadUKU U yMeTh
IPUMEHSATh CBOWCTBA TPUTOHOMETPHYECKUX
(GYHKIUI NpU pelieHnH 33134,

BIaJeTh TOHSATHEM oOparHas (YHKIHS,
IPUMEHSTh 3TO IIOHSNTHE TPU pPEIIeHUU
3a11ay;

IIPUMEHSTh IpPHU pPELIEHUM 3a/Jad CBOMCTBA
GyHKIUA:  4YETHOCTh,  MEPHOTUIHOCTH,
OTPaHUYEHHOCTB;

PUMEHSITH npu pelIeHuN 3a/1aq
npeobpa3oBanus rPadUKOB PYHKIIHIA,
BIIA/ICTh MOHATUSIMHA 4HCIIOBas
IIOCIIEAOBAaTCIIbHOCTD, apI/I(i)MeTI/IIIeCKaH nu
reoMeTpHUYecKas Porpeccus;




IIPUMEHSATD IPU PEIIeHUH 3a]]ad CBONCTBA U
[IPU3HAKHU apupMeTHIeCcKOM U
reOMEeTPUYECKOM NIPOrpecCuid.

B noeceowneenoii owcusnu u npu uzyuenuu
Opyaux yuebHbiX nPeoMemos:

-OIIpelieNIATh MO rpaduKaM U HCIIOIH30BaTh
IUI pelleHys MNPUKIaHBIX 3a7ad CBOMCTBA
peanabHBIX IPOLIECCOB U  3aBUCUMOCTEM
(HaubonpIie ¥ HaWMEHBINNE 3HAYECHHS,
IIPOMEXXYTKM BO3pacTaHusi MW yOBbIBaHUS
(GYHKINY, TPOMEXYTKH 3HAKOMOCTOSIHCTBA,
aCUMITOTBI, TOYKHM meperuba, mNEpUoa W
T.I.);

-UHTEPIIPETUPOBATL CBOMCTBA B KOHTEKCTE
KOHKPETHOH IIPAKTUYECKON CUTYalIHH;.
ompefensiTe 1O rpadukaMm MpocTelIme
XapaKTEePUCTHKH NEPUOJUIECKUAX TIPOLIECCOB
B OWOJOTHH,  DKOHOMHKE,  MY3BIKE,
pamuocBsi3M W Jp. (aMIUIUTy[Aa, TEPHOA M
T.1.)

Bnaners noHsaTreM 6eCKOHEUHO YOBIBAIOMIAS
rEOMETpUYECKast IPOrpeccuss W YMETh
IIPUMEHATD €TI0 IIPY PEIIEHUH 3a]1a4;
IIPUMEHATh JUISl pelleHusl 3alad TeopHIo

TIpE/IeIIOB;
BIIAJETh MOHATUAMH OECKOHEYHO OOJIBIINE U
OECKOHEYHO Malible YUCIIOBBIE

[IOCJIEIOBATEIBLHOCTH ¥ YMETh CpPaBHUBATb
OeckoHe4HO OonbiMe U OECKOHEYHO Majblie
IIOCJIEIOBATEIbHOCTH;

BJIa/leTh MOHSATUSMU: IPOU3BOAHAS QYHKITUN
B TOYKE, IIPOU3BOAHAS (DYHKIIUH;
-BBIYUCIIATE IIPOU3BOAHBIE 3JIEMEHTAPHBIX
(yHKIMHA 1 UX KOMOMHALM;

-icciIe[0BaTh (PYHKIMM Ha MOHOTOHHOCTH H
BKCTPEMYMBI;

-CTPOHUTb IrpaUKU U IPUMEHATH K PEIICHHIO
3a/1a4, B TOM 4YHUCJIE C IapaMeTPOM;

-BIIaIeTh MOHATHEM KacaTelibHas K Ipaduky
GYHKIMH M yMeTh IPHUMEHATH €ro IpH
pelIeHuy 3a1a4;

-BJIAJIETh [OHATUSAMU nepBooOpasHas
(GYHKLHS, ONIPECIICHHBIN NHTErpal;
-npuMeHsTh TeopeMy Herotona—JleiibHura n
€€ CIIEICTBH ISl pEeLIeHHs 3a1a4Y.




B nosceonesnoii oicusnu u npu uzyuenuu
Opy2ux y4ebHvix NPeoMemos:

-pewaThk NpHKIaAHbIe 3ala4qd U3 OHOJIOTHH,
GU3UKH, XUMWM, ODKOHOMHKH U JAPYIHX
IIPEJIMETOB, CBSA3aHHBIE C HCCIEIOBAHUEM
XapaKTEPUCTHUK IPOLECCOB;

- HMHTEPIIPETUPOBATH TIOJTyYEHHBIC
pe3yJIbTaThl

OnepupoBaTh OCHOBHBIMH OINHUCATEILHBIMHA
XapaKTEPUCTUKAMHM  YUCIOBOrOo  Habopa,
IIOHSITHEM TIeHepallbHas COBOKYITHOCTh U
BBIOOPKOI U3 Hee;

-OllepUPOBaTh  MOHATHSMH:  YacToTa U
BEPOSITHOCTH COOBITHS, cCyMMa u
IIPOM3BELIEHUE BEPOSTHOCTEHM, BBIUUCISATH
BEPOATHOCTH COOBITHI Ha OCHOBE TIOJCUETa
9UCIIA HCXO/IOB;

-BIAJIeTh OCHOBHBIMU HNOHSATUAMU
KOMOHMHATOPHUKY U YMETh UX NIPUMEHSTEH MPU
peLIeHNUH 33a4;

-UMETh IpeZCTaBleHre 00 OCHOBax TEOpUU
BEPOSITHOCTEW;

-UMETh IIPENCTaBIICHUE O JHUCKPETHBIX U
HEIIPEPBIBHBIX CIy4YalHBIX BEIUYMHAX U
pacrpeieIeHusIX, 0 HE3aBHCUMOCTH
CITy4allHbIX BEIWYHH;

-AMETh IpEeJCTaBICHHE O MaTeMaTUYeCKOM
OXHWJaHUU W  JIACTIePCUM  CIly4alHBIX
BEJINYUH;

-UMETh MPEACTaBIEHWE O COBMECTHBIX
pacIpefeNeHusIX CIly4aiiHbIX BETUYMH;
-IIOHAMAaTh CyTh 3aKOHa OOJBIIMX YUCEN U
BBIOOPOYHOTO MeTrozaa U3MEPEHUS
BEPOSITHOCTEN;

-UMeTh IIPEeACTaBIeHHE O HOPMaJIEHOM
pacupefesieHnd W [puMepax HOPMAalIbHO
pacrpeieNIEeHHbIX CIIy4aliHbIX BEIUYNH;
-UMETh  IPEICTaBICHHE O KOPPEesun
CILlyYaWHBIX BEJINYMH.

B noecedwnesnou owcuznu u npu uszyyenuu
Opy2ux npeomemoas:

-BBIYUCIISTh WA OIEHHUBATH BEPOSTHOCTH
COOBITHI B peaIbHOM KU3HH;




-BBIOHPATH METOMBI MTOXOISIIETO
IIPENCTABICHUAS U 00pabOTKH JaHHBIX
-Pemate  pasHble 3afayd  MOBBIIEHHOMN
TPYIHOCTH;

-aHAIM3APOBATh YCIIOBHE 3a/1a4M, BHIOUPATH
ONTHMANBHBIA METOJ[ peIIeHHs 3aadHu,
paccMartpuBas pa3IiIHbIe METOIBL;

-CTPOUTH  MOJENb  pEIICHHS  3aHayy,
IIPOBOJUTH JOKA3aTeNbHBIC PacCyKICHHS
TIPH peIIeHUH 3a1a41;

-petnartk 3agaud, TpeOyromme mepebopa
BapUAHTOB, IIPOBEPKH YCIOBHIA, BEIOOpa
ONTHMAIBHOTO PE3YIIbTATa;

-aHAJIM3UPOBATL WM HHTEPIPETUPOBATH
IIOJIyYEHHBIE PELICHHS] B KOHTEKCTE YCIOBHS
3a/1a4H, BBIOMPATH peleHus, He
IIPOTHUBOpEYAIIAE KOHTEKCTY;

-IIEpeBOAUTh  IPH  pElIeHHH  337a4u
UHQOPMAIIMIO W3 OJHOW (OPMBI 3allUCH B
IpYIyl0, HCHONB3yS TpU HEOoOXOIUMOCTH
CXEMBI, TAOJHLIbL, TPAQUKH, THATPAMMEL.

B noecednesnou owcusnu u npu usyuenuu
Opy2uUx npeomemos:

-peniaTh NpakKTHYECKWEe 3aaud W 3aJaud W3
JpYTHUX IPEeIMETOB

-Brnagers reomeTpu4eckMMy NOHSTUSIME TIPH

PCIICHHUHA 3aaa4d 51 IMPOBCACHHUHU
MAaTEMATHYCCKUX paccyxc);{eHm?I;
-CaMOCTOSATEIIBHO (bOpMy.HHpOBaTL

ONpENENEHUus]  TeoMeTpUYecKux  uryp,
BBIJIBUTATh TMITOTE3Bl O HOBBIX CBOMCTBAx H
IpU3HAaKax TreoMeTpuieckux Guryp u
O0OCHOBBIBaTh WIJIM  ONpOBEpraTh  MX,
00001aTh WA KOHKPETU3UPOBAThH
pe3yiapTaThl Ha HOBBIX Kilaccax (QuUryp,
IIPOBOAMTL B HECIOXHBIX  CIIydasx
KIacCUQUKALMIO (QUIYp TO Pa3IHYHBIM
OCHOBAHHUSM;

-MCCIIeIOBATh YepTexH, BKJTFOYasI
KOMOWHAITAN ¢uryp, M3BIICKATH,
UHTEPIPETHPOBAaTh M IIPeoO0pa3oBhIBATh
MH(pOpMAaLIHUIO, IPEICTaBICHHYIO Ha
YEPTe}ax;

-pelaTth 3a/1a49u T€OMETPHIECKOTO
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COLCP)KaHMst, B TOM YHUCIE B CHUTYaIHsX,
KOrZla aJiTOPUTM PEIIEHHsA HE CICIyeT SIBHO
U3 YCIIOBHS, BBIIIOJIHATHE HEOOXOMUMEIE s
peleHus 3a1auu JOIIOJIHUTETTEHEIE
HOCTpOeHHSI, HCCIICIOBATH BO3MOXHOCTb
OpUMEHEHUST TeopeM U GOopMya s
pelIeHns 3a/1a4;

-yMeTb  (OPMYJIHMPOBaTh M  JOKA3bIBAThH
Tre€OMETPUYECKUE YTBEPKICHHUS;

-BIIaJICTh TIOHATUSMU CTEPEOMETPHN:
IIpU3Ma, napajijieNenunes, NUpaMua,
TEeTpas’p;

-MMETh  MNpEACTaBieHUsT 00  aKCcuoMax
CTEPEOMETPUH U CIIEACTBUAX U3 HUX U YMETh
IPUMEHSTh UX [PU peLICHUH 3a/1a4;

-YMETb CTPOUTH C€YECHUS MHOTOIPAaHHHMKOB C
UCIIONB30BAHUEM Pa3IMYHBIX METOAOB, B
TOM YHCJIE ¥ METOJIa CJIEJOB;

-UMETh IPEJCTABICHNE O CKPEIIHBAIOIIMXCS
HOPSIMBIX B IIPOCTPAHCTBE M YMETh HAXOIUTh
YTOJI K PACCTOSIHUE MEX]Ty HUMMU;
-[IDAMEHATh TEOPEMBI O IAPAIUIEIbLHOCTH
OPSMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE ITIPH
peLIeHNY 3aa4;

-yMeTh IIPAMEHSATH napajuieslbHOe
NPOEKTUPOBAHKE JIJIsI H300paXKeHus: Quryp;
-YMETh IPUMEHATh IEPHEHAUKYISIPHOCTH
IIPSIMOM U IUIOCKOCTH IIPH PEIICHUH 3a1a4;
-BJIaZieTh ~ TOHATHAMHA OPTOTOHANBHOE
IPOEKTUPOBAaHKWE,  HAKJIOHHBIE WM  HX
IOPOEKIHH, YMETh IPHUMEHSTh TEOPEMY O
TPeX NEPHEHIUKYIIIpax Mpy perieHnH 3a/1aY;
-BIAJICTh MOHATHAMU PACCTOSIHHE MEXLy
¢GurypaMu B  TIPOCTPAHCTBE, OO
IEPIEHIUKYJIAP JIByX CKPEIIWBAIOIIMXCS
OpsMBIX M YMeTh IPHUMEHSATh WX IIPH
pelIeHnH 3a]1ad;

-BJIQJIETh MTOHATUEM YIOJ MEXIY MPAMON M
IUTIOCKOCTBIO M YMETh IPUMEHSTH €ro IpH
pELICHNY 3a/1a4;

-BlIICTh TOHATHAMH [BYTPaHHbBIN  yTOII,
yroi MEXTy IUIOCKOCTSIMH,
HEPIEHIUKYISIPHBIE IUIOCKOCTH M YMETh
IPUMEHSITH WX IPU PEIlieHUH 3a/1a4;
-BIIAIeTh HOHATHSIMHA pU3Ma,
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napajuleJienune; ¥ MPUMEHITh CBONCTBA
napajuiefienureia Ipyu pelieHuy 3a1aq;
-BJIAJIETh MOHITHEM MIPSIMOYTOJIBHBIH
napajuleNienune] ¥ TPUMCHITh €ro Ipu
peuICHUHA 3a1a4;

-BIaIeTh MOHATHSIMH TIUPaMHUAa, BHIBI
MUPaMUJL, SIEMEHTHl TIPaBUILHON TUPAMUIbI
Y YMETh IPUMEHSTh UX TPU PelIeHnH 3a/1a4;
-AMETh TIPEJICTaBICHAE O Teopeme Diijepa,
IIPaBIJIbHBIX MHOTOTPaHHHUKAX;

-BJa/IeTh TIOHSATHEM TUIOMIAAN TTOBEPXHOCTEH
MHOTOTPAHHUKOB W YMETh IPHUMEHATH €r0
MIpU PEIIeHUH 3a]1a4;

-BIAJIeTh  TIOHATUSMHU Tela  BpaICHUS
(ImuuEHIp, KOHYC, Iap U cdepa), UX CeUSHHUs
U YMETh MPUMEHSTH UX IIPH PEIICHUHN 33144,
-BJIaJIeTh TOHSATUSMHU KacaTelbHble NpSIMBIe
U IJIOCKOCTH W YMETh NMPHUMEHATh W3 TNpHU
pelIeHny 3a7a9;

-AMETh TIPEJICTABICHUS O BIHMCAHHBIX |
OIKCAaHHBIX cepax U YMETh NMPUMEHATh UX
IIPH PEIIeHnH 3a]1a9;

-BJIaleTh TOHATHSAMH 00BEM, OOBEMBI
MHOTOTPDaHHHKOB,  TeJl  BpalleHUs U
MIPUMEHSTh UX TPU pellieHu ! 3a/1ay;

-UMETH  MpPEACTaBIeHWEe O  pa3BepTKe
IMIMHPa U KOHYyCa, TUIOHIa/Id TTOBEPXHOCTH
IMWIMHApPAa U KOHyCa, YMETh MPUMEHSTh HX
TIPY peIlICHUY 3a]1ad;

-MMeTh TIPEeJICTaBJIeHNe O IJIOMaau chepsl U
YMETH IIPUMEHSTE €r0 TP PeIeHuH 3a1a4;
-yMeTh peliath 33Jadd Ha KOMOWHaIuu
MHOT'OTPaHHHKOB ¥ TeJl BpaILleHuUs;

-MMETh TpeJACTaBiieHne o Tmomobum B
IIPOCTPAHCTBE W yMeTh peliaTh 3a7add Ha
OTHOLIIEHHE  O0BEMOB W IUIOMAJei
IIOBEPXHOCTEH TTOAOOHBIX QUTYD.

B nosceonesnou owcusnu u npu usyueHuu
opy2ux npeomemoas:

-COCTaBIIATh C WCIIOJIH30BAaHUEM CBOMCTB
reOMETpHIECKUX (QUTYp MaTeMaTHYecKue
MOJENH I PeleHus 3a/iayd MPaKTUIECKOT0
XapakTepa 1 3a7a4 U3 CMEXHBIX JUCITUTUIHH,
UCCIIEIOBATE  IONYYEHHBIE  MOJENA U
MHTEPIIPETHPOBATH PE3YIHTAT
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-Brajers NOHATUSIME  BEKTOpPHI W HX
KOOpIUHATHI;

-YMETh  BHIIONHATE  ONEPaldd  HAaj
BEKTOpamu;

-MCIOJb30BaTh CKAIPHOE IIPOM3BENEHUE
BEKTOPOB IIpH PEIIeHUH 3a1a;

-IIPUMEHSTH ypaBHEHUE IIJIOCKOCTH,
GopMylly paccTOoSHHS MeXIy TOYKAMH,
ypaBHeHHe c(epsl IPH pellieHn  3a1a4;
-TIPUMEHATH BEKTOPBI U METOJ| KOOPAMHAT B
IIPOCTPAHCTBE IIPH PEIICHUH 38134
-Hcnons3oBath OCHOBHBIE METO/JIBI
JOKa3aTeNbCTBa, IIPOBOAUTH JJOKA3aTENbCTBO
U BBHINOJHATHL OIPOBEPKCHHE;

-IIDUMEHATH OCHOBHBIE METOMABI DEeIIECHHUs
MaTeMaTUYeCKHX 3a1ad;

-Ha OCHOBE MaTeMaTHIEeCKHX
3aKOHOMEPHOCTEH B IIpUpOE
XapaKTepU30BaTh KPacoOTy M COBEPIICHCTBO
OKDYXXaloIIero MUpa H  MOPOU3BEIEHHUI

HCKYCCTBa;
-IIPUMEHATE  IPOCTEHIINE  IPOrPaMMHBIE
cpencTaa 51 3JIEKTPOHHO-

KOMMYHUKALUOHHBIE CUCTEMBI TIPH PEIICHUN
MaTeMaTU4YeCKHX 3a/1ay;

-II0JIb30BAThCS MPUKIIAJHBIMU IPOTPAMMaMHU
Y pOTpaMMaMM CHMBOJIbHBIX BBIYMCIICHUM
JIUISL KCCIeIOBAHMS MaTeEMaTHYECKIX
O0BEKTOB
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2. KoMIJIeKT OLleHOYHBIX CPEICTB

2.1. 3agaHus JJIA NPOBEICHHS NPOMEKYTOYHOr0 KOHTpOJsi B (opme
NMHCBMEHHOI0 dK3aMeHa

OBS3ATEJIbHAS YACTD HA «3»

3aganue 1. Haiinure o6iaacTh onpenesennst pyuxumii. A) y= «»—%;;
NxP—4x+3
1
B) y=——ee
Wx?-x-6
L 1?
3ananue 2. Yopocrure A) 44.24 b) (164J
3ananue 3. Boruncanre A) loggé +log;18 b) log;36 —logs4.
4 Q. 8loes6
3ananue 4. Halinure 3HaYeHHe BHIPAKEHHS A) 1 log; 6 b) :
(4)

3aganme 5. Haiiqure xopens ypaBHennsi  A) log, (4 + x) =5 b)log, (10 - x) =log; 5
3aganue 6. Haiinure 3Hauenne BpIpaskenust —x° +5y + x(2 y+ x), npu x=12 y= %

3ananue 7. Haligure 3HaUeHNEe BHIPAKEHHS

A) sin® % ~cos’ % +clg Z B) 0,5c0s60° —-/3sin60°

3aganmne 8. JlaHo: sina = ig, O<a< 72r Haiinure cosa

3aganne 9. IlocTpoiite rpaduk pynxkmun  A) y= logrx b) y=2*

3ananne 10. HUccaenyiite gyHKIHIO ¢ MOMOMBIO MPOU3BOIHOM M MOCTPOTE 3CKU3 rPaduK

3
X

Ay y=2x"-3x" +x+5 b) y—:—gf-sz

3ananme 11. Haiinure nponssoaubie (y K

y=4x> -3x’ B) y=2sinx+3cosx y=7Te* +sinx

3ananue 12 3aganme o KOMOHHATOPHKE

CxoJIbKO TPEX3HAYHBIX YHCET MOXKHO COCTaBHUTH M3 Iudp 1,2,3, ecim kaxaas nudpa BXOJUT B
n300paXKeHHe YHCIa TOJIBKO OTUH pas?

|
3apanue 13. Jlanst Touxu A(0,1,7), B(1. 0, 2). Haiimure mmuny Bekropa AB /,/j\\
VA BN
.
3ananue 14. IlocTpoiite ceuenne, npoxoasimee Yepe3 TPH 3aJaHHBIC TOUKH: :ﬁ/ ! \
/] \
\K\KQ\L// il
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BTOPASI YACTD HA «4» ! «5»
3apanne 15. Pemmure ypasuenus.

NG

A) cos2x=—7 B) 2sinx++2=0

3axanune 16.

¢ OcHoBaHHe MPAMOYTOIBHOIO Mapajuieienunena — ksaapar. Haitmure 06bém
napajuleenue/ia, €CJIu €ro BbICOTa paBHa 12 cM, a AuaroHas napajuielienunea
06pasyeT ¢ IWIOCKOCTHIO OCHOBAHHS yroi 45° .

2 y B ¢
* B ocHoBaHuM NPAMO¥ NPU3MEI TEXKHUT KBaIPar co CTOPOHOH 6 cM. Bokoskie pébpa — .

Haiinure 00bEM IumaHIpa, OMMCAHHOIO OKOJIO ATOH IIPU3MBL

e B mnpaBmIbHOH dYeTHIPEXYrOJbHOM IMpaMMIe BBICOTA 4 M, GOKOBOE pebpo 5 m. Haiiti
00BEM.

3aganue 17. Pemure ypaBHeHue

A)16/x-2-x%[x-2=0

b) 25°-120-5" -625=0

B) 3*+18(/3) —243=0

YcioBus BHINOJTHEHNS 32 aHUsA

1. Mecto (Bpems) BBEINOMHEHHS 3a/JaHKSL 3a/IaHHUC BBIIOIHACTCA B ayIATOPHH

2. MakcuMaspHOE BpeMs BBIIOJIHEHUS 3afanHus: 1,5 gaca
3. BBl MOXXeTE BOCIIOJIB30BaThCSl CIIPABOYHBIM MaTepHAIIOM, TaGIuIaMK
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KPHTepHI/I O CHHUBAHHA

«5» «OTIHYHO» WJIH «32YTeHO» — CTY/ICHT IIOKa3hIBaeT MIyOOKoe U MOJIHOe
OBJIaJIEHHE COJIEpXKAHWEeM IporpaMMHOro matepuana no YII, B cosepiueHCTBe
BlIaJI€€T TTOHSITHIHBIM amapaToM ¥ JIEMOHCTPHPYET YMEHHE IPUMEHATh TEOPHUIO Ha
NpakTHKe, pellaTh pa3iyHble IPaKTUYeCKue U MPOQPEeCCHOHANBHBIE 3a[adH,
BBICKa3bIBaTh X 00OCHOBBIBATh CBOM CYXIEHUS B popMe rpaMOTHOTO, JIOTHIECKOTIO
orBeTa (YCTHOTO WJIM THCEMEHHOTO), @ TakKe BBICOKHN YPOBEHb OBJAICHUE
O0IMUMH U TPOPECCHOHATBHBIMU KOMIIETEHIUSIMU U JIEMOHCTPUPYET TOTOBHOCTE K
po(hecCHOHATTFHON eI TENbHOCTH;

«4» «XOpomio» HJIH «3aYTeHO» — CTYASHT B IIOJIHOM OOBEME OCBOMII
porpaMMHBEIH Marepwan mo YII, BiajeeT NOHATUHHBIM amIapaToM, XOPOIIO
OpHEHTHUPYETCSI B H3y4aeMOM Marepualle, OCO3HAHHO IPHUMEHSeT 3HaHWA It
peleHus] MPaKTUYeCKUX U MPOoeCCUOHAIBHBIX 3aa4, I'PAMOTHO M3J1aracT OTBET,
HO cojepanue, (opMa oTBeTa (YCTHOTO WM MHACBMEHHOTO) MMEIOT OTHCIbHBIE
HETOYHOCTH, JEMOHCTPHPYET CpeJHHA ypOBeHb OBJaJeHHe OOmMMH U
NpOoeCCHOHATIBHBIMA ~ KOMIIETeHIUSIMH U TOTOBHOCTh K IPO(YECCHOHANBHOM
NEeSTeIbHOCTH;

«3» «yIOBJIETBOPUTEJIbHO» HJIH <«3a4YTE€HO» — CTYIeHT OOHApyKUBAaeT
3HaHWE W MOHMMaHKE OCHOBHBIX IOJIOKEHHMH IMporpaMMHoOro Marepuana no YII, Ho
U3JlaraeT €ro  HemoJHO, HeINoCeOBaTeIbHO, [IOINYyCKaeT HETOYHOCTH B
onpejieJieHUN TOHSTHM, B NPUMEHEHUM 3HAHWUU IS pelIeHMs NPaKTUYECKUX U
podhecCHOHANBHBIX 3alad, He yMeeT NoKa3aTelbHO 000CHOBATh CBOHM CYXKICHHI,
HO TIpH 5TOM JEMOHCTPHUpYyeT HH3KUH ypoBeHb OBIAJeHHS OOMUMH |
Ipo(eCCHOHABHBIMI  KOMIETCHIIMSIME ¥ TOTOBHOCTH K HPO(ECCHOHANLHOM
NesITEIbHOCTH;

«2» «HeyIOBJIETBOPUTEJLHO» HWJIH «HEe 3a4YTeHO» — CTYIEeHT HMeeT
pa3po3HeHHble, OeCCHCTEMHBIE 3HAHUSA, HE YyMeEeT BBIACIHATL IJABHOE U
BTOPOCTENEHHOE, JIOMYCKaeT OMIMOKH B OIpE/IeNIeHHH MOHATHMH, OeCHOpANovHO M
HEYBEPEHHO H3JlaraeT MporpaMMHBIA Marepuan o YII, He ymeeT npuMeHSITH
3HAHHMS U1 pelleHHs INPaKTHYeCKUX U [po(ecCHOHANBHBIX 331ad, He
JEMOHCTPHPYET OBJIaJileHHEe OOIMUMHU U HPO(ECCHOHANLHBIMYA KOMIECTCHLUMIMH M
TOTOBHOCTH K MMPO(PECCUOHAIBHON JESTENBHOCTH.
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3. Undopmanuonnoe obecneuenne

nepedeHb y9eOHBIX W3TaHHM, 3JeKTPOHHBIX HM3HaHHH, 3JIeKTpoHHBIX B MHTEepHeT-
pecypcoB, 00pa3zoBaTeIbHbIX MIAT(HOPM, AMEKTPOHHO-OUOIMOTEUHBIX CUCTEM, BeO-
CHCTEM [l OpraHW3alliy JUCTAHIMOHHOTO OOydYeHWs] ¥ VIPaBICHHAS UM,
UCIIONIb3yeMble B 00pa30BaTeIbHOM IPOIECcCe KaK OCHOBHBIC W JOIOJIHATEIIbHbIC
HUCTOYHHKHU.

OcHoBHBIE HCTOYHHKH:
1. Maremaruka. AnreOpa v Hauajia Mat. aHainuza, reometpusi. 10-11 kii.: YueOHuUK.
bas. u yrny6n. yposau ®I'OC / I11LA. Anmumos, FO.M. Konsrun, M.B. Tkauesa.-
M.: IIpocsemienue, 2017.-463 c.
2. Maremartuka: Yuebnuk / B.I1. I'puropses.- M.: UL Axagemus, 2016.-368 c.
3. MaremaTtuka: yueOHUK 11 cTyeHToB yupexaenuit CIIO/ W[l Ilexnenkwii - 13-
e u3f.,crep.-M.: 1N «Axanemus», 2018. — 320 c.
4. Marematnka: yaeOHUK 17151 cTyneHToB yupexaeauit CITIO/ C.I'.I'puropses - 2-¢
u3a.,crep.-M.: U1 «Axanemus», 2018. — 368 c.

JIONOJIHATEIbHbIE HCTOYHHKH:

1. baimmakoB M.M. Marematuka: yueOuuk/M.U. bammakos. — 9-e u3n., crep. — M.:

Axanemus, 2014

2. bammmakxoB M.U. Maremaruka: 3anaunuk/M.W. Bammakos. — 5-e u3j., crep. —

M.: Axanemus, 2014.

3. Atanacsan JI.C. I'eometpus 10-11 ki1.: yue6. s o0mieobpa3oBaTenbHbIX

yupexJaenuii.- 22-e uzn.- M.: Ilpocsemenue, 2014-255c¢.

4. KonmoropoB A.H. Anrebpa u Hauana aHanu3a: y4e6. mis 10-11 ko

obmieo0pazoBaTeNbHBIX yupexaeHuit.- 17-e uzn.- M.: Ilpocsemenne, 2015.-384 c.

5. boromonoB H.B.Ilpaktuyeckue 3aHaTHS IO MaTeMaTHKe: Y4uel. mocobue ams

CpemHHX crell. yueb. 3aBeieHuii-6 n3a.-M.: Beicm. mk., 2003-495c.
JJleKTPOHHBIE H3JaHHUA (3JIeKTPOHHBIE pecypcehbl):

1.NudopmanmonHo-obpazoBatenbHas cpena «Poccuiickas 3IeKTpOHHAsI IKOJIa» -

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.Buneomarepuait:
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://voutu.be/iAODi 40S4Y
https://videouroki.net/video/29-obiem-shara.html
https://youtu.be/l-3 YhgJwoRw
https://youtu.be/jGL4K8 WDjJE
https://youtu.be/6 LKIJSEOIWFc
https://youtu.be/Xfrp9obfcg8
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https://voutu.be/DMbc-0Y3¢1s
https://voutu.be/6apOKP8wmRU
https://youtu.be/LTzihrI24DAhttps://vk.com/video-67041943_170518246

https://voutu.be/hBo3KcfL.Scw
https://youtu.be/9RknOPLrahk
https://vk.com/video-67041943 170518301

Indposas oopaszosaresanbnas cpega CIIO PROFoo6pasoBanue:

1.Bepementok, B. B. Ilpaktukym 110 MaTeMaTuKe : IOATOTOBKA K
TecTHpOBaHMIO 1 ok3amery / B. B. Bepementok, B. B. Koxymiko. — 3-e u3zn. —
Musck : Terpamut, 2017. — 176 ¢. — ISBN 978-985-7081-89-9. — Texcert :
SJIeKTPOHHKII // DNeKTPORHBIH pecype LudpoBoii o6pasosaTensroi cpepl CIIO
PROFo6pasosanue : [caiit]. — URL: https://profspo.ru/books/88838 (nara
obpamenus: 30.08.2020). — Pesxum moctyma: ans apropusup. [lonssoarenei

2. Bepemeniok, B. B. Tpenaxep 1o MareMaTuke JJis IOATOTOBKHU K
IIeHTPATH30BAHHOMY TECTUPOBAHHUIO 1 dKk3aMeHy / B. B. Bepementok. — 3-¢ u3n. —
Munck : Terpanurt, 2019. — 176 c. — ISBN 978-985-7171-36-1. — Texer :
3JIEKTPOHHBIH // DNEeKTPOHHBIN pecypc LuppoBoii o6pasopatenbHoi cpempl CI1O
PROFo6pasosanue : [caiit]. — URL: https://profspo.ru/books/88848 (nara
obpamenus: 27.08.2020). — Pexxum pocTymna: 1yis apropusup. [lonb3oBatenei

3. Maremaruka : yue6noe niocodue / cocraurenu H. B. ®enoposa. —
Bonrorpan : Bonrorpazackuit uactutyt 6usHeca, 2009. — 87 c. — ISBN 978-5-
9061-7299-0. — TekcT : 3IeKTPOHHBIH // DNeKTpOHHBIA pecypc HUMPOBOA
o6pazosarensroi cpenst CIIO PROFo6pasoBanue : [caiit]. — URL:
https://profspo.ru/books/11332 (nara oopamenus: 22.08.2020). — Pexum nocrymna:
IUIS aBTOPU3HP. TOJIB30BaTeNeH

DJ1eKTPOHHO-0MO/INOTEeYHAsE CHCTEMA:
IPR BOOKS - http://www.iprbookshop.ru/78574.html

BeG-cucreMa IS OPraHU3alHH  JAHCTAHIHOHHOIO O0y4YeHHMs] H
ynpaBJieHus UM:

Cucrema nucranumonnoro oboydenus OIAIIOY «AnekceeBCKUH KOJLIEK
http://moodle.alcollege.ru/
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