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COIAEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ CTepeoMeTpud. Touka, mOpsmMasi, IUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 aKCMOMATUYECKOM TOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOEe pacrnosioxeHHe NpsIMbIX B IPOCTPAHCTBE: MEPECEKAKOLIUECS,
napajuielibHble W CKpellMBaroIuecss npsMmble. [IpU3HakyM CKpelmBarOIIUXCS
npsAMbIX. [lapaminenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NMAPAIIIEIbHBIE
IIPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSAMBIX, APAUICIBHOCTD NPSIMON
U 1iockocTu. [lapamienbHoe W LIEHTpaldbHOE MNPOEKTHPOBAHUE, H300pakKeHHe
¢uryp. OcCHOBHBIE CBOWCTBa MapaliebHOTO NpOeKTHpoBaHus. W3o0paxeHue
buryp B mapasienbHON MPOEKUUU. YTIIbI C COHANpPaBICHHBIMU CTOPOHAMHM, YTOJ
MEXKy NPSMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh IUIOCKOCTEN: MapalieabHbIe
IIJIOCKOCTH, CBOMCTBA IapaJuyIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
OPOCTPAHCTBEHHbIE (QUTYphl HaA IUIOCKOCTH: TETpadap, Mapajvieienunes,
MMOCTPOEHUE CCUCHUU.

[leprieHIMKYISAPHOCTh IPSAMOM M INIOCKOCTHU: MEPNEHAUKYISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIEC NApaJUICIbHbIE M MNEPHEHAUKYISAPHBIE K IUIOCKOCTH,
OPU3HAK NEPHEHAUKYISIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpemMa O MpAMOU
NEPNEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE MIPOEKTUPOBAHHUE.
[leprieHIMKYISP ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J0 MIIIOCKOCTHU, PACCTOSTHUE OT
OpsIMON 10 TUIOCKOCTH, MPOEKIMs GUTYphl Ha MJIOCKOCTh. [lepneHnuKynspHOCTD
IJIOCKOCTEW: MPU3HAK NEPNEHAMKYJSIPHOCTH ABYX IUIOCKOCTEH. Teopema o Tpéx
NEPHEHINKYIISPAX.

Yl B OpOCTPAHCTBE: YroJl MEXIAY MPSMOW U IUIOCKOCTBIO, JIBYTPAaHHBIN
yIoJI, JUHEUHBIN YIOJl ABYTPAHHOIO yria. TpEXTrpaHHBIM U MHOTOTPAHHBIE YIJIbI.
CBoiicTBa IJIOCKUX YIJIOB MHOTOI'PaHHOIO yria. CBOMCTBA IVIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHOrorpaHHMKH

Buapl MHOTOrpaHHUKOB, pa3BEpPTKa MHOrorpanHuka. lIpusma: n-yronbHas
npusMa, npsiMasi 1 HaKJIOHHas IPpU3Mbl, OOKOBasi M MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, npsAMOYroJbHBIM ApaJUIEEIANE] U €ro cBocTBa. Kparuaitmue
OyTH Ha TOBEPXHOCTHM MHoOrorpaHHuka. Teopema Oinepa. IIpoctpaHcTBeHHas
teopema IIudaropa. [lupamuaa: n-yroiapHas nupamuaa, IpaBuibHas U yceUEHHAs
nupamuael. CBoiicTBa péOep M OOKOBBIX TpaHel NPAaBUIBHOM MHUPAMHUIBIL.
IIpaBuiibHBIE MHOTOIPAHHUKM: NPABUJIBHAS NPU3MA U



IIpaBWJIbHAsA IHPAMHUAA, NPABUJIBHAS TPEYrojibHas NUPaMUAa W TNPABUIbHBIN
TeTpasap, KyO. IlpenacrtaBneHue O mNpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JOJIEKadIp U UKOCAadIp.

Bbruncienue 31€MEHTOB MHOIOIPAaHHUKOB: péEOpa, JAMaroHaav, YIJibl.
[Inomans OGOKOBOW MOBEPXHOCTM M TMOJTHOW MOBEPXHOCTH MPSAMON MPU3MBI,
IUIONIA/1b OCHOBaHM, TeopeMa 0 00KOBOM MOBEPXHOCTH MPsAMOil pu3Msl. [1nomans
OOKOBOIl TMOBEPXHOCTH U MOBEPXHOCTH TMPABUIBHOM MUPaMHIbI, TeOpeMa o
TUIOIIAAN YCEUYEHHOU TUPAMU/IBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUM  IIPABUJIBHBIX
MHOTOrpaHHUKOB. CHUMMeETpuss B MPAaBWIBHOM MHOIOIPDAHHMKE: CHMMETpUS
NapajulesIenunesa, CUMMETPUS NPABUIIBHBIX IIPU3M, CHMMETPHUSA NPABUIBLHON
MIAPAMUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHAIIPABICHHBIE M IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEMCTBHS ¢ BEKTOPAMHU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
gyucio. CBoWcTBa CIIOKEHUS BEKTOpOB. CBOKCTBA YMHOXKEHHUS BEKTOpA Ha YMCIIO.
IIonsiTMEe KOMIUTaHapHBIE BEKTOPHI. [IpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamnenenumnena. TeopemMa O pPa3IOKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTopaMm. IIpAMoyroinpHass  cucrema  KOOpAHMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATAMHU BEKTOpa H
KOOpJIMHAaTaMH TOYEK. YToid Mexay BekrTopamu. CKalsIpHOE NPOU3BEACHUE

BEKTOPOB.
11 KJIACC

Tesa BpaleHus

[TonsiTHS: UWIMHApPUYECKAs TOBEPXHOCTh, KOHHYECKAas TOBEPXHOCTH,
chepuueckas TOBEPXHOCTh, oOOpasymmue MoBepxHocTel. Tema BparieHHs:
IIWUIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanmHoe pacnionokeHue cgepsl
U TUIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe. M300pakeHue Ten BpalieHus Ha
miockocTh. Pa3BépTka nmunuaapa u konyca. CummMerpust chepsl u mapa.

O6bEM. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Tapayuienenunena u ciaeActBus u3 He€. OO0BEM mpsaMon u
HAKJIOHHOW TPU3MBI, IWIIMHPA, MUpaMHUIbl U KoHyca. O0BEM Imapa M I1apoBOro
CerMEHTA.

KoMOuHammu Tenm BpallleHHWss W MHOTOTpaHHUKOB. [lpu3ma, BhnmcaHHas B
MWIMHAP, ONHMCaHHas oOkoJio ImHapa. llepeceuenne cdhepsl m mapa c
miockocThio. Kacanme mapa u cdepsl miockocthio. [loHATHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJO cdepbl, cepbl, BIUCAHHON B MHOTOIPAaHHUK WM TEJO
BpAIICHHUS.

[Inomans MOBEPXHOCTH LMIMHApPA, KOHYCa, IJIOMAAb cepbl U e€ yacTei.
[Tongo6ue B mpoctpanctBe. OTHOMIEHHE OOBEMOB, TUIOMIANCH TOBEPXHOCTEH
nonoOHbIX ¢uryp. IlpeoOpazoBanue momoOus, romoreTus. Pemienue 3amad Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue cedyeHnii MHOTOTPAHHUKOB M TEJI BPAIICHUS: CEUCHUS IMITUHIPA
(mapajuienbHO W MOEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (IapasuiesibHbIe
OCHOBAHHIO U MPOXOJSIINE Yepe3 BEPIIUHY), CEUSHHsI 1Iapa, METOIbl MOCTPOCHUS
CEYEeHMI: METOJ| CIEeA0B, METOJI BHYTPEHHETO MPOECKTUPOBAHMS, METOJ MEepeHoca
CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B mpocTpancTBe. Onepaiiny HaJl BEKTOpamMu. BeKTOpHOE yMHOKEHHE
BekTOpoB. (CBoHCTBa BEKTOPHOTO yMHOXeHHs. [IpsmoyronpHas cuctema
KoopauHaT B mpocTpaHcTBe. KoopmuHatel BekTopa. PasznokeHme BekTopa IO
6azucy. KoopamHaTHO-BEKTOPHBIN METOJI TIPH PEIICHUU T€OMETPUIECKUX 3a/1a4.

JABUKEeHHMS B IPOCTPAHCTBE

JBuxenusi npoctpanctBa. OTtoOpakeHus. [[BukeHUs W paBEHCTBO QUIYD.
OOmue cBoicTBa JBWXEHUW. Buapl ABWKEHHWN: NapaUieIbHbIA TEPEHOC,
LEHTpaJIbHAsl CUMMETpUs, 3€pKaJibHasgs CUMMETPHS, MOBOPOT BOKPYT MPSMOIA.
[TpeobpazoBanus mogobus. [Ipsmast u cepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJAYBJEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xknanckoe BoCIMTAHKE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUIIMK O0YJArOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUIUCKOTO 00IIEeCTBA, MPEICTABIICHUE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHWPOBAHUSI PA3NUYHBIX CTPYKTYp, SBICHUH, MPOIEIYP
rpaxaaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCHI M JPYroe), yYMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHUM C UX
(GYHKUUSIMU ¥ HA3HAYEHUEM;

2) NaTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW WIACHTHUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOAILIEMY POCCUHUCKOM MaTEMAaTHKH, IEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTH4eCKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIKEHHM B JAPYrMX HayKax, TEXHOJOTUsX, cdepax
AKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HAHHWE AYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMUS, dTUYECKOI'O MOBEJEHHUS, CBSI3aHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITENBHOCTBIO YUEHOTO, OCOZHAHUE JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMUMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHUE:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs ACTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHUI, PACCYKICHHMN, BOCIPUHUMYHBOCTD K
MaTeMaTUYECKUM acCIleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHME:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTEeMaTHYECKUE 3HAHUS B
MHTEpEcax 3710pOBOro 1 6€30MacHOro oopas3a *KU3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTAHWE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA H
OTIIbIXa, peryisipHas (pu3ndeckas akTUBHOCTD), (DU3UIECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHOM NEATETbHOCTBIO;

6) TpynoBoe BociuTaHMeE:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOI00Us, HHTEpEC K
pasnmuuHbiM  chepamM  MPOPECCHOHATBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUJIOKECHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccud H peatu30BbIBaTh COOCTBEHHbIE >KU3HEHHBIE ILJIAHBI,
FOTOBHOCTh U CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha MPOTHXKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY Y4aCTHIO
B PELICHUM MPAKTUYECKUX 3a7a4 MaTEeMAaTUYECKOW HAIIPABJIEHHOCTH;

7) 3k0/10rHYecKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKOM  KyJNbTYypbl, TOHHUMAaHHUE BIMSIHUS
COLIMAJIbHO-9)KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE NPUPOJHOM M COLMATIBLHOU
Cpelbl, 0OCO3HaHHUE TNI00aIBHOTO XapaKTepa 3KOJOTHYECKUX MPoOIeM, OpUEHTALIHS
HAa TMPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM [UId peleHus 3anad B 00JacTH
OKpY)Karollled cpeapl, IUIAHWPOBAHME IIOCTYNKOB M OLEHKM MX BO3MOXHBIX
HOCIIEACTBUN JUIsS OKPYXKAIOUIEH Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHOW MPAKTUKH, IOHUMaHIE MaTEMaTHUYECKOM
HayKH KaK c(pepbl YEIOBEUECKOM JEATEIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUI pa3BUTUS LUBUIM3ALUM, OBJIA/ICHUE SI3bIKOM MATEMaTUKU U MaTEMaTHYECKOM
KyJbTYpOIl KaK CpPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIATH IPOECKTHYIO
Y UCCJIEIOBATENBCKYIO IEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBeEPCATbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpe/ieNieHuUs] TIOHSATHH, YCTAaHABIMBATH CYIIECTBEHHBIM MPHU3HAK KIACCH(PHUKAIUH,
OCHOBaHUS /711 000OIIECHUS ¥ CPAaBHEHUS, KPUTEPHH ITPOBOIUMOTO aHAJIH3a,;

BOCTIpUHUMATh,  (OPMYIUpPOBaTh H  NPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPECUHUS
B (akTax, JaHHBIX, HAOMIOACHUSIX M YTBEPXKICHUAX, MpearaTh KPUTESPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

JIeNlaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATEIHHO JIOKA3aTEeIbCTBA MATEMATUUIECKUX YTBEPIKICHHM
(TpsiMBIEC ¥ OT TIPOTUBHOTO), BEICTPANBATh APTYMEHTAIIHMIO, TPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS M BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHuss ydeOHOM 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIIEHUS, BLIOUPATh HANOO0JIEe MOAXOISAIINN ¢ y4ETOM CaMOCTOATEIHLHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble nccienoBare/ibCKue 1eHCTBUS:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMNPOCHl,  (PUKCUpPYIOUIME  MPOTUBOpEUYUE,  Mpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUpPOBATH THIIOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

MPOBOANTH CAMOCTOSTEIHHO CIITAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAHNE
10 YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHUeCKOro o0ObeKTa, sIBIEHUs, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXIy O0OBEKTaMH, SBJICHUSMU, IPOIIECCAMU;

CaMOCTOATENIEHO (HOpMYyTUpPOBaTH OOOOLICHUS M BBIBOJABI MO pe3yjbTaTaM
NpOBENEHHOIO  HAOMIOACHUS,  HUCCIEAOBaHMS, OICHMBATh  JOCTOBEPHOCTD
MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpOIecca, a TaKKe BbIJIBUTaTh
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nungopmanmeii:

BBISABIIATh JI€QUIMTH WH(GOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha
BOIIPOC U JUIsI pEILICHUs 3a/1a4H;

BbIOMpaATh MHPOPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHAJIH3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIHIO PA3IMUHBIX BUIOB U (HopM
Mpe/ICTaBICHHUS;

CTPYKTYpUpOBaTh MH(OPMALIMIO, NPEACTABIATh €€ B pa3nuyHbIX (hopmax,
WILTIOCTPUPOBATh I'pauuecKu;

OLICHUBATH HaAEKHOCTD uH(bOpMaLuu o CaMOCTOSITEITLHO
c(OpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIE YUeOHbIE J1eiicTBUSA

OO0menue:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYXkKIEHUS B COOTBETCTBUM C YCIOBUAMH U
HEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX
M TNHUCBMEHHBIX TEKCTaX, JaBaTh IMOSACHEHUSI MO XOJy PEUIeHUs 3aJauyu,
KOMMEHTHUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0JIe OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBbI,
mpoOJeMbl, pelaeMol 3ajJadyu, BBICKA3bIBaTh WJICH, HAICJICHHBIE Ha TOWCK
pelIeHusi, COIMOCTARIISITh CBOM CYXKICHUSI C CYXACHUSMH JPYTHMX YYaCTHUKOB
nuajnora, oOHapyXKUBaTh pasziinuvde M CXOJCTBO IO3MIIMH, B KOPPEKTHOU Gdopme
dbopMyIMpOBaTh pa3HOTJIACHS, CBOM BO3PAKCHHUS,;

MPEJCTABIIATh PE3YJAbTAThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIEIOBaHUS,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaATh (opMaT BBICTYIUICHUS C y4E€TOM 3a1ad
IpEe3eHTAIM U 0COOCHHOCTEHN ayIUTOPHH.

PerynsiTuBHbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eficTBUS
Camoopranu3amnus:



COCTABJISITh IUIAH, AJITOPUTM PEIICHHS 3aJa4H, BRHIOUPATH CIIOCOO PEIICHHS C
Y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTEJJIEKT:

BJaJ€Th  HABBIKAMHM  [O3HABATEJIbHOM  pediekcur  KaKk  OCO3HAHUs
COBEPILIAEMbIX JCHCTBUN U MBICTUTENbHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpoliecca W pe3ysbTaTa pPEIICHUS
MaTeMaTHUYECKOM 3a4auu;

NPEeIBUAECTh TPYAHOCTU, KOTOPbIE MOT'YT BOSHUKHYThH MPHU PEIICHUH 3aauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX,
HaNJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTATA IIEIN U YCIOBUIM, OOBSICHATH IPUIHHBI
JOCTIKCHUS WIIA HETOCTUKEHUSI PE3YIbTAaTOB JACSITEIBHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITeIbHOCTD:

NOHUMAaTh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHIWBHUIYyaTbHOU
paboThl mMpu peuieHud Y4YeOHBIX 3ajlay, MPUHUMATh 1eJIb COBMECTHOM
JEeSATEIbHOCTH, TJIAHUPOBATh OPraHHU3ALMI0 COBMECTHOW pabOThI, paclpeiesTh
BUJIBI pa0OT, IOTOBAPUBATHCS, OOCYXAaTh MPOLIECC U PE3ybTaT paboThl, 0000111aTh
MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B I'PYMIOBBIX (hopMax paboThl (00CyxaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W UHBIE), BHITIOJHATH CBOIO YaCTh Pa0OTHI M1 KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTHMH YJICHAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/Ia
B 00mWiA TPOAYKT TIO KpUTEpUsM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU
B3aMMOJECHUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonity 10 kyacca o0yyaromuiics HayauTcst:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TIOHATHSIMU CTEPEOMETPUU TIPH
pelIeHnH 3a7a4 ¥ NPOBEJACHUU MaTeMaTUYECKUX PACCYKICHUN;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEIACTBUSI U3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJAacCU(pUUUPOBATh B3aMMHOE PACIOJIOKEHHE NPSIMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH TMOHATHUSMH, CBSI3AHHBIMA C yIJIaMH B
IPOCTPAHCTBE: MEXJIY MPSMBIMH B MPOCTPAHCTBE, MEXIy MpsSMON U
IJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHSATUSMHU, CBA3aHHBIMHU C MHOTOTPAHHUKAMU;



e CBOOOAHO pacrmo3HaBaThb OCHOBHBIE BHJbI MHOTOTPAHHUKOB (IIPHU3Ma,
NUpaMu/a, MPSIMOYTOJIbHBINA apajuieNenumne, Kyo);

e KIAacCUPUIMPOBATh  MHOTOTPAHHUKH, BBIOMpAas  OCHOBAaHUS IS
KJTaCCU(UKAIINH;

e CBOOOAHO oOMNEpPUPOBATh TOHATHUSMHU, CBS3aHHBIMA C  CEUCHUEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

e BBINOJHSATH napajuiesibHOE, LEHTPaJIbHOE u OpPTOTOHAIILHOE
NPOEKTUPOBaHKE PUTYP HA TUIOCKOCTb, BBIIOIHATh U300pakeHus Guryp Ha
TUTOCKOCTH,

e CTPOUTH CEYCHUS MHOTOTPAHHUKOB PAa3TMYHBIMH METOJAMH, BBITIONHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEkKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOHIA[M  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TpHU3MA,
MUPaMHUJA), TEOMETPHUECKUX TeJl C MPUMEHEHHEM (popMyT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CHUMMETPUS B TIPOCTPAHCTBE, IICHTP,
0Cb 1 TNIOCKOCTh CHMMETPHUH, LIEHTP, OCh U INTIOCKOCTh CHMMETPHUH (DUTYPBI;

e CBOOOJHO OMNEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH JEHCTBUS HAJl BEKTOPAMH;

e pemaTrh 33JaYyd Ha JI0Ka3aTeIbCTBO MATEMaTHUYECKUX OTHOILIECHUH U
HAXO0XkJIE€HHWE TeOMETPHUUECKUX BEJTMUKH, TPUMEHSISI U3BECTHBIE METOBI IIPH
pellleHnd MaTeMaTHUYeCKHUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJIO)KHOCTH;

e TMPHUMEHITh MPOCTEHIIME MPOTPaMMHBIE CpEICTBA M DJIEKTPOHHO-
KOMMYHUKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a/1ay;

e WU3BIIEKATh, MPEOOPa30BBIBATH W HWHTEPIPETHUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, TNPEJCTaBICHHYIO Ha
4epTekax U pUCYHKAX;

e TMPHUMEHATH TIONY4YCHHBbIC 3HAHHWS Ha TPAKTHKE: CpaBHUBATh U
aHAJIM3UPOBATh peajbHbIE CUTYallud, MPUMEHATh W3Y4YCHHbIC MOHSTHUS B
Opolecce TMOMCKAa pElIeHUS MaTeMaTU4ecKu CHOpMYyIUPOBAHHOM
npo0JieMbl, MOJETUPOBATh peajbHbIE CHUTyallMH Ha S3bIKE T'€OMETPUH,
UCCJICIOBATh MMOCTPOCHHBIE MOJICNI C HMCIOJh30BAaHHEM T'€OMETPHUECKUX
MOHATUN M TEOpeM, ammapara anreOphl, perarh NMpaKTHYECKHUe 3aauu,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKHUX BEIUYHUH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUU Kak
COCTaBHOU YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.

K konmy 11 kiacca oOydaromuics HayquTCs:



CBOOOJHO OMNEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C LWJIMHIPHUYECKOMH,
KOHMYECKOH U Cc(epuuecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIOCOOBI
MOJTyYEHUS;

OMepUpOBaTh MOHIATUSIMH, CBI3aHHBIMU C TE€JIaMU BpAICHUS: [IMJIUHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacro3HaBaTh Tenla BpauleHus (LMWIMHAP, KOHyC, cdepa U IIap) u
OOBSACHATH CLIOCOOBI MOTYYESHHSI T BPALLCHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHHE ChEePhI U TIIOCKOCTH;
BBIUHCTIATh BEJIMYMHBI 3JE€MEHTOB MHOTOTPAaHHHKOB M TEN BpallleHus,
00BEMBI U TUIOHIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJN BpAaILCHUS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (POopMyT;

CcBOOOJHO OMEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C KOMOMHALIMSAMH TEJ
BpallleHusI 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIA B cdepy H
OMHCaHHBIM OKOJIO cepsl, chepa, BNUCAHHAS] B MHOTOTPAHHUK WJIU TEJIO
BpalllCHUS;

BBIUUCIISTH COOTHOILIECHUS MEXIY TUIOLIAIIMU MIOBEPXHOCTEN 1 00bEMaMu
ITOJJOOHBIX TEJI;

u300paxaTh u3ydaeMble (UTYPBI, BBIMOJHATH (BBIHOCHBIE) TIOCKUE
YepTEeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJ BpalllCHUS;

U3BIIEKATh, WHTEPIPETHUPOBATH W MPEOOpa3oBbIBaTh HHGPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, TNPEJCTaBICHHYIO Ha
yepTexax U pucyHKax;

cBOOO/IHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD ONEpally HaJl BEKTOPaAMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B ICKAPTOBOM CUCTEME KOOPAMHAT;
pelaTh reOMeTpUUYEeCKUE 3a/1a4 Ha BBIYUCICHUE YITIOB MEXKAY MPSMBIMH U
IJIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUM OT TOUKH [0 TNIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOTO METO/Aa IPU PELICHNH;
CBOOOMHO OMEpPUpPOBATh MOHATHSIMH, CBS3aHHBIMH C JBIJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBINIOJIHATh M300pa)K€HUsST MHOTOTPAHHUKOB M TeJl BpallleHUs Mpu
napajyieIbHOM — TEPEHOCE, ILEHTPAJbHOM  CHUMMETPHUM, 3epKajbHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSMOM, Mpeodpa30BaHus MOA00US;
CTPOUTH CEUYEHHS MHOTOIPAHHUKOB M TEJl BPAIICHHUS: CEUEHUS LUIMHIpA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUEHUsI KOHYyca (MapasuieibHbIe
OCHOBaHUIO U MIPOXOJISIINE YEPe3 BEPIINHY), CEUCHHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHMI: METOJ CJEJO0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUSI, METO/] MIEPEHOCA CEKYIIEH MIOCKOCTH;



J0Ka3bIBaTh TEOMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TEOMETPUYECKHe (aKThl IJISl PEIICHUS CTEPEOMETPHUYECKUX
3a7a4, MPEOJaralomuX HECKOJBKO IaroB pEMIEHUS, €CJIA YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (hopMe;

pemiath 3a7add Ha JIOKa3aTeNbCTBO MATEMAaTHYECKUX OTHOIICHUH |
HAXO0XJICHHUE TEOMETPUICCKUX BEITUIHH;

NPUMEHSATH MPOTPAMMHBIE CPEJICTBA U IJICKTPOHHO-KOMMYHHKAITMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1aY;

NPUMEHSATH IMOTy4YCHHBIC 3HAHNUS Ha IPAKTHKE: CPAaBHUBATH, aHATM3UPOBATh
U OILICHWBAaTh pEabHBIC CUTYyallUHd, NPUMEHATHh HW3YYCHHBIE TIOHSTHS,
TEOpEMBI, CBOWMCTBA B TpOIlECCE IMOWCKA pEIICHUsS MaTeMaTUYeCKu
chopMyTUpPOBaHHOW MPOOJIEMBI, MOJCIUPOBATh PEATbHBIC CUTyaIld Ha
SI3BIKE TEOMETPHH, UCCIICIOBATH TOCTPOCHHBIE MOJICIH C MCIIOJIb30BAHUEM
reOMETPUYECKUX TIOHSATHI M TEOpeM, ammapara aireOpbl, pemaTh
NPAaKTHYECKHE 3aJaud, CBS3aHHBIE C HAXOXKICHHEM T'€OMETPUYECKUX
BEJIMYHH;

UMETh TPEJICTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUU Kak
COCTaBHOW yacTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJOTHHA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Kosmn4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrpoabiibie | HpakTirieckie o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes!
1 BBenenue B ctepeoMeTpurio 23 1
) B3anMHoOe pacrnosioxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSAMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepneHnmiynﬂpHOCTL TPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIiabl ¥ paccTOsTHUA 16 1
MHororpaHHuKu 7 1
BekTopsl B IpOCTpaHCTBE 12
g HOBTOPGHI/IG, 0000IIIeHNE U CHCTEMATH3AIINS 5 )
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102 6 0




11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
No 1/t HanmeHoBaHMe pa3esioB U TeM Korrpoasasie | Tparuseckue (uudposbie)
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes!
1 AHanuTHYeCKasi TeOMETPHUs 15 1
) [ToBTOpeHwE, 0606meHPie u 15 |
cUCTeMaTu3alys 3HaHUH
3 O06BEM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomaay moBEpXHOCTH 1 00BEMBI 9 1
KPYTJIBIX TEJ
6 J{BrxeHus 5 1
7 [ToBTOpEHME, o6o61ueHI/ie u 17 )
CUCTEeMaTHU3als 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




PexomMeHaanuu no oneHKe 3HAHUM U YMEHUH yYalUXCH 110 MATeMAaTHKe

1. Conep>xanue u 00beM MaTepHana, o jIeKaliero npoBepKe, onpeaensercs mporpaMmmoil. [lpu nposepke ycBoeHus
MaTepuasa Hy>KHO BBISBISTH MOJHOTY, MPOYHOCTh YCBOCHUS YUAIIUMUCA TEOPUHU M YMEHUS IPUMEHATH €€ Ha MPAKTHKE B
3HAKOMBIX U HE3HAKOMBIX CUTYaIIUSIX.

2. OcHOBHbIMH (OopMaMH MPOBEPKHM 3HAHUA W YMEHHMH Yy4YallMXCS MO MaTE€MaTUKe SIBISIOTCS MUCbMEHHAs
KOHTpPOJIbHAs paboTa 1 yCTHBIN onpoc. [Ipu olieHKe MMCbMEHHBIX U YCTHBIX OTBETOB YUMTEIb B IEPBYIO OUEPE/Ib YUUTHIBAET
MOKa3aHHbIC YYAUIUMUCS 3HaHUs U yMeHHMsl. OlleHKa 3aBUCUT TaKkKe OT HAIMYUS U XapaKTepa MOrpeluHoCcTel, JOmyeHHbIX
yUYaIMMHUCS.

3. Cpenu morpeurHocTei BBIAEISAIOTCS OIIMOKKM W HejoueThl. [lorpemHocts cuuTaeTcss OIMMOKOW, €CiIu OHa
CBUETENHCTBYET O TOM, YTO YUCHUK HE OBJIAJI€] OCHOBHBIMU 3HAHUSIMHU, YMEHUSIMH, YKa3aHHBIMU B IIpOrpaMMe.

K HemoueTam OTHOCATCS MOTPEIIHOCTH, CBUETENBCTBYIOIINE O HEAOCTATOYHO MOJHOM WM HEAOCTATOYHO MTPOYHOM
YCBOCHUU OCHOBHBIX 3HAHUM W yMEHHMHA WM OO0 OTCYTCTBUHM 3HAaHWM, HE CUMUTAIOLIUXCA B MPOrpaMMe€ OCHOBHBIMHU.
Hepouetamu Taxke CUMTAIOTCS: MOTPEIIHOCTH, KOTOPHIE HE MPUBETU K MCKAKEHUIO CMBICIA MOJIYYCHHOTO YYEHHKOM
3aJlaHuUs WK CrIoco0a ero BHINOJHEHH; HEaKKypaTHas 3alliCh; HEOPEKHOE BHIMOJIHEHHUE YepTexka.

['panuiia Mexxay ommOKaMy U HEAOYETAMU SIBJISIETCS. B HEKOTOPOU cTeneHH yciaoBHOM. [lpu onHux oO6cTosATebCTBaX
JOMYIEHHAs] YYaIlllUMHCS MOTPEIIHOCTh MOXKET PacCMaTpPUBAThCS YUUTEIEM KakK OLINOKa, B APYroe BpeMs U MpHU JAPYTUX
00CTOSITENLCTBAX — KaK HEJI0YET.

4. 3agaHusi A1 yCTHOTO M MUCBMEHHOTO OMPOCa yYalluXcs COCTOAT U3 TEOPETUYECKUX BOIIPOCOB U 3a/1a4.

OTBeT Ha TEOPETUUECKHI BOIPOC CUUTAETCS OE3yMPEUHBIM, €CIIH TI0 CBOEMY COJIEP KAHUIO TOTHOCTHIO COOTBETCTBYET
BONPOCY, COACPKHUT BCE HEOOXOAMMbIEC TeopeTuueckre (GakThl 1 00OCHOBAHHBIE BBIBOJIBI, & €T0 M3JI0XKEHHE U MHUChbMEHHAS
3aMyuch MaTEMaTHUYECKU IPaMOTHBI ¥ OTIMYAIOTCA MOCIEA0BATEIbHOCTHIO U AKKYPATHOCTBIO.

Pemenue 3agaun cuurtaercsa Oe3yNmpeyHbIM, €CJIM MPABWIBHO BBIOpaH CMOCOO peUIeHus, CaMO pelleHue
COMPOBOXKIAETCSI HEOOXOAUMBIMU OOBSICHEHUSIMU, BEPHO BBIMOJHEHBI HY>KHbIE BBIUUCICHUS U MPeoOpa3oBaHus, MOITyYEH
BEPHBIN OTBET, OCIIEOBATENBHO U AKKYPATHO 3alMMCAHO PEILICHUE.

5. Onenka oTBeTa y4allerocsi Npyu yCTHOM U MUCbMEHHOM OMPOCE MPOBOJIUTCS MO MATUOATUIBHON CUCTEME, T. €. 32
OTBET BBICTABJISIETCS OJHA M3 OTMETOK: 1 (Tiox0), 2 (HEyIOBIETBOPUTENBHO), 3 (YAOBIETBOPUTEILHO), 4 (XOpoIio), 5
(OTIIMYHO).



6. YduTenb MOXKET MOBBICUTh OTMETKY 34 OPUTMHAIBHBIA OTBET HA BOIPOC WJIM OPUTMHAJIBHOE PELICHHE 3a]1auH,
KOTOpbIE CBUIETEIBCTBYIOT O BHICOKOM MaT€MaTHYE€CKOM Pa3BUTHM YYalllerocs; 3a pelieHrne 0ojiee CI0KHOM 3a1aun Uiu
OTBET Ha 00JIe€ CI0XKHBINM BOMPOC, NPEAJIOKEHHBIE YUaIeMyCsl IOTIOTHUTENBHO MOCIIE BHITOJTHEHHUS UM 33/1aHUH.

Kpurtepun ommoox

K rpy0bIM ommOKaM OTHOCSTCS OMIMOKH, KOTOpble OOHApY>KMBAIOT HE3HAHUE ydalluMucs (opMys, MpaBui,
OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHHE UX MPHUMEHSTh; HE3HAHUE MPUEMOB PEIICHUS 337a4, a TAK)KE BHIYHCIUTEIHHBIC
OLIMOKH, €CITM OHU HE SBJISIOTCS OMHUCKOM;

K Herpy0bIM ommOkaM OTHOCATCS: MOTEPs] KOPHS WJIM COXPAHEHUE B OTBETE MMOCTOPOHHETO KOPHS; 0TOpachIBaHNE
6e3 00bsCHEHU OJTHOTO U3 HUX U PAaBHO3HAYHBIE HM;

K HemoueTram OTHOCATCS: HEpalMOHAIBHOE pPEIIEHHE, OMUCKU, HEJOCTATOYHOCTh WM OTCYTCTBHE MOSCHEHHIA,
00OCHOBaHHUH B PELICHUSIX

OuneHKa yCTHBIX 0TBETOB Y4AaIIUXCHA (B TOM YHCJIE 324€TOB)

OTBET OLICHUBAETCS OMMEMKOU «5», €CITN YUEHUK:

v/ IIOJIHO PACKPBLI COJIEPKAHNE MaTepHaja B 00beMe, IIPEIYCMOTPEHHOM IIPOTPAMMON B YI€OHUKOM,

v MBIIOKUII MaTepUal TPAMOTHBIM SI3IKOM B OTIPEIEIEHHOM JOrMYECKO MOCIIeI0BATEILHOCTH, TOYHO UCIIOIb3YS
MaTEMaTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY;

v/ PaBUIILHO BBIMOJIHUI PUCYHKH, YEPTEKH, IPa(UKH, COITYyTCTBYIOLIUE OTBETY;

v IOKasaj yMEeHHE WILIFOCTPHPOBATh TEOPETHUYECKHE ITOJIOKEHUS KOHKPETHBIMH IPHUMEPAMH, IPUMEHATh UX B
HOBOW CUTyallUU MPU BBINIOJHEHUU MPAKTUYECKOTO 3a/1aHMUS;

v [IPOJEMOHCTPUPOBAI yCBOEHHWE paHee M3yYEHHBIX COIMYTCTBYIOIIMX BOMPOCOB, C(HOPMHPOBAHHOCTH W
YCTOMYMBOCTD UCIIOJIb3YyEMBIX ITPU OTPAOOTKE YMEHUU U HABBIKOB;

v/ OTBeYaJ CaMOCTOSATENBHO 0€3 HABOASAIIAX BOIMPOCOB yUYHTENs. BO3MOXHBI OJHA - JBE HETOYHOCTH IIPH
OCBEILIEHUH BTOPOCTETIEHHBIX BOIMPOCOB MJIM B BBIKJIAJKAX, KOTOPbIE YUYEHHUK JIETKO UCIIPABUJI IO 3aMEUYAHUIO YUUTES.

OTBET OLICHUBAETCS OTMETKOM «4», €CIIH OH YA OBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM HA OLIEHKY «5», HO IIPXU 3TOM
UMEET OJIUH U3 HETOCTATKOB:
v’ B U3JIOKCHHUH TOMYIICHBI HEOOJIbIINE TPOOEITbI, HE MCKA3MBIIINE MATEMATHUECKOE COJICPIKAHNE OTBETA,;



4 AOIMYIICHBI OAWH — JIBa HCAOYCTA IIPHU OCBCHICHHMH OCHOBHOI'O COJCPKaHHA OTBCTA, HCIIPABJICHHBLIC II0
3aMCUYAHHUIO YUUTCIIA,

4 AOITYIICHBI onnOka v 6oJee ABYX HEAOYCTOB IIPU OCBCHICHHUU BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BBIKJIAJIKAX,
JICTKO HUCIPABJICHHBIC 110 3aMCYAHUTO YIUTCIIA.

OtrMeTKa «3» CTaBUTCS B CIEIYIOUIUX CIyYasx:

v/ HETOJIHO WM HEMOCJIEA0BATEILHO PACKPBITO COAEPIKaHNEe MaTepHaia, HO OKa3aHo o0Iiee MOHUMaHie BOIPOoca
U TIPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIE JJIsl TalIbHEUIIEr0 YCBOSHUS MPOrPaMMHOI0 Matepuana (OornpeaesieHHbIe
«TpeboBaHusIMU K MaTEMATUYECKOM MOJTOTOBKE yUaITUXCS»);

v\ HMEIUCh 3aTPyIHEHUs WM JOMYIICHBI ONIMOKH B OMPEICIICHUH TIOHITHM, UCIIOIB30BAHUN MATEMaTHUECKOI
TEPMUHOJIOTHH, YEPTEXKAX, BBIKIIAJAKAX, UCTIPABIICHHBIE MOCIE HECKOIBKUX HABOMASIIUX BOMPOCOB YUUTEIIS;

v yUYEHHK HE CIPaBWICA ¢ IPUMEHEHUEM TEOPHH B HOBOM CHTYaI[MH IPH BHITOJHEHUHU IPAKTUYECKOTO 3a[aHusl,
HO BBITOJHUII 33/1aHUsI 0053aTEIbHOTO YPOBHS CII0KHOCTH IO IAaHHOM TEME;

v [IpH 3HAHWU TEOPETHYECKOrO MaTephalia BBISBICHA HEIOCTATOYHAS CPOPMHUPOBAHHOCTH OCHOBHBIX YMEHHH H
HaBBIKOB.

OT1meTKa «2) CTaBUTCS B CHEAYIOIIUX CIIy4asiX:

v/ He pacKphITO OCHOBHOE CO/IEpKaHKe yIeOHOTO MaTepraa;

v\ 00Hapy»XeHO HE3HAHWE WM HEMOHWMAHHE YYCHHUKOM OOJblIell WiM Hauboyiee BaXHOW YacTH y4eOHOTO
MaTepuana;

v/ JIOTyIIEHBI OMIMOKY B OTIPEICIICHUH TIOHSTHIA, IPU UCITOIb30BAaHUH MATEMATHIECKOU TEPMUHOJIOTHH, B PUCYHKAX,
yeprexax win rpadukax, B BBIKIAIKaX, KOTOPbIE HE UCIIPABJICHBI MOCJIE HECKOIBKUX HABOASIINX BOIIPOCOB YUUTETIS.

OTrMmeTka «1» cTaBUTCH, €CIH:
v y4eHHK 0OHaPYKHJI [TOJHOE HE3HAHHME M HEMIOHMMaHHE N3y4aeMOoro yueOHOro MaTepraa Wik He CMOT OTBETUTh
HU Ha OJINH U3 MOCTABJICHHBIX BOMPOCOB M0 U3y4a€MOMY MaTepUaly.



OueHka NUCbMEHHBIX (KOHTPOJIBHBIX, CAMOCTOATEIbHBIX) pa0oT
y4yaruxcs

OTMeTKa «5» CTAaBUTCSI, ECITH:
v’ paboTa BBIIOJIHEHA TIOJHOCTHIO;

v/ B JIOTMYECKUX PACCYKAECHUAX U 000CHOBAHUM PELICHHS HET IPOOEIOB 1
OIINOOK;

v B PCHICHUU HCT MATCMATHYCCKHX OIINOOK (BOBMO)KHa OJHa HCTOYHOCTD,

OTIMICKA, HE SBIISIOMIASCS CIICJCTBUEM HE3HAHUS WIJIM HETIOHUMAaHUS Y4eOHOTO
MaTepuana).

OTMmeTKa «4» CTaBUTCS, €CITU:

v’ paboTa BBINOJHEHA TOJIHOCTHIO, HO 000CHOBAHHS [Iar0B PEIICHUS
HEJ0CTaTOYHbI (€CIM YMEHUE 000CHOBBIBATH PACCYXKIEHUS HE SBISIIOCH
CIIeIUAIBHBIM O0BEKTOM MPOBEPKH );

v/ JomylieHa oJHa OomMOKa WIM JBAa-TPH HEJ0YETa B BBHIKIAIKAX,
PUCYHKaX, YepTekax uiau rpadukax (eciv 3TH BUALI paOOTHI HE SIBIISUIHCH
CHeuuaIbHbIM OOBEKTOM MPOBEPKH).

OtmeTtka «3» CTaBUTCS, €CIH:

JOIyIIEeHbl 0oJiee 0HOM OmMOKK uiau Oojiee NBYX-TPEX HEJOUYETOB B
BBIKJIAJIKAX, YePTeKax WM Trpadukax, HO yJallunics BiIaeeT 00sI3aTeIbHBIMH
YMEHUSIMHU T10 POBEPSEMOM TEME.

OTMeTKa «2)» CTaBUTCS, €CITH:

v/ JIONyIIEHBI CYIIECTBEHHbIE OMIMOKH, OKa3aBIIKeE, YTO YYAIHHACS HE

BJIaJIeeT
v’ 00s13aTeIBHBIMU YMEHUSMH TI0 JaHHOM TEME B ITOJTHOM Mepe.
Ot1meTKa «1» cTaBUTCS, €CIU:

paboTa nmokazaja MOJHOE OTCYTCTBUE y ydallerocsi o0s3aTeNbHbIX 3HAHUN
¥ YMEHHI MO MpOBEPSIEMON TeME WM 3HAUMTENIbHAS YacTh paObOThI BHITIOJHEHA HE

CaMOCTOSTEIILHO.
OueHka TecToB

OT1meTKa «5» CTaBUTCS, €CJIM: BepHO BINOJIHEHO 85% - 100% paboThI.
OT1MmeTKa «4» CTaBUTCSA, €CII: BEPHO BBIMOJHEHO 65% - 84% paboThI.
OT1MmeTKa «3» CTaBUTCSA, €CIIU: BEPHO BBIMOJHEHO 50% - 64% paboThI.
OTMmeTKa «2)» CTaBUTCSA, €clii: BEpHO BhIMOJHEHO 30% - 49% paboThl.
OtmMmeTtka «1» cTaBuTCs, eciu: BepHO BbINONHEHO 0% - 29% paboThl.
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