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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 00IECTBA, MPEACTABIEHUE O MATEMATUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTH)KEHUH B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AECSITEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYAs 3CTETHUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 0e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIUTAHHE:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peasn30BbIBATH COOCTBEHHBbIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U
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caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJbTYphbl, ITIOHHUMAaHHE BJIUSHUS
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHUE IIOCTYNIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eT0BEUECKON AEATSIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH U XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
onpeieSIeHUs MOHITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KilacCUu(pUKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3AKIIOUEHNI, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
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UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIIBUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb MOSCHEHWS [0 XOAY pELICHHs 3a/auu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATbL CBOM CYXICHUA C CYXKICHUAMHU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIEHHS C Y4YETOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranuzamnus:
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COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C YYETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca MU pe3yibTaTa pelIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATa UEIU U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHHOBBIX (opMax padoThl (0OCyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
r€OMETPUYECKHX 3a/1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;
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e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccu(uKanuy;

e CBOOOJHO OMEPUPOBATh MOHATUAMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

e BBIMNOJIHSTH napauiesibHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH U300paskeHus Guryp Ha
MJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOLICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pElIeHNH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIE MOHATUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yeckKu  CcPOopMyIHpPOBAHHON
npo0JyieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
MCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEITUUHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:
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e CBOOOJHO OMEPUPOBATH TOHITHSIMH, CBSI3AHHBIMH C IUJIMHAPUYECKOH,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

e OIEPUPOBATH MOHATHUIMU, CBSI3aHHBIMU C TEJIAMU BPALICHUSA: HWIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacmo3HaBaTh Tejla BpalleHus (UUIUHAp, KOHyc, cdepa W MmIap) U
OOBSICHATH CIIOCOOBI TIOJTyYCHHS TEJI BPAIICHUS;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE C(Pephl U MIIOCKOCTH;

e BBIUKCIIITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJI BPAILCHMUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
TCOMETPUUYECKHX TEJ ¢ TPUMEHEeHueM (hopmyr;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMHU, CBS3AHHBIMU C KOMOWHAIIUSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

e BBIUYMCIISITH COOTHOIICHUSI MEXY IUIOMIAIMUA TOBEPXHOCTEN U 00BEMaMHU
ITOTO0OHBIX TEN;

e mu300pakaThb u3y4yaeMble (UTYpBI, BBITIOJHITH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

e W3BJICKATh, HMHTEPHPETHUPOBATH U MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e CBOOOJHO OMEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

e BBIMNOJIHITH ONEPAIIMU HAJ] BEKTOPAMU;

e 3aJ]aBaTh IJIOCKOCTh YPAaBHEHUEM B JEKAPTOBOU CHUCTEME KOOPAUHAT;

e pelIaTh FTEOMETPUYECKUE 3a1a4H HA BEIYUCICHUE YIJIOB MEXKY IPSIMBIMU U
MJIOCKOCTSIMU, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;

e CBOOOJIHO OMNEPUPOBATH TMOHSATUSMH, CBSI3AHHBIMU C JIBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

e BBINOJHATh W300pPAKEHUS MHOTOTPAHHUKOB M TEJl BpaIlCHUS MpHU
[apaJyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;

e CTPOUTH CEUYCHHUS MHOTOIPAHHUKOB U TEJI BpaIlEHUS: CEUCHUS IUIUHIpA
(mapaJyienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHUs KOHYyca (MapaliyieibHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;

e HCIOJIb30BAaTh METOJIbl TOCTPOEHUS CEUYEHUW: METOJ CJIEJIOB, METOJ
BHYTPEHHETO IIPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEeH TIOCKOCTH;
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e JIOKa3bIBaThb F€OMETPUUYECKHUE YTBEPKIACHMUS;

e TMPHUMEHATh T€OMETPUYECKHE (PaKThl JJISI PELICHUS CTEPEOMETPUUECKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

e peumarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKHX OTHOLICHWH H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

e TMPUMEHATH NPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e TMPHUMEHATH NOJIYUYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATDH, AHAITM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATHh H3YyYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOMUCKA PEIICHUS MaTeMaTHYECKU
c(OopMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PeabHbIE CUTYyallud Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHATUH U TEopeM, ammapara anreOpbl, pemarhb
NPaKTUYECKUE 3aJlay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

COJAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpEOMETpUM. Touyka, npsAMas, IJIOCKOCTb,
npoctpancTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKANOIIUECS,
NapajulelibHble W CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPSAMBIX U INIOCKOCTENW B MMPOCTPAHCTBE: NapalIeIIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD MPAMOU
U 1uiockocTu. [lapanmienbHoe M LIEHTpalbHOE NPOEKTHUPOBAHHUE, HU300paKeHUE
¢uryp. OcHOBHbIE CBOMCTBAa NapajljIeNIbHOrO MpoeKTUpoBaHus. WN3o0paxenue
buryp B mapaysiesibHONW MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NPsAMBIMU B IIPOCTPAaHCTBE. [lapayenbHOCTh NIIOCKOCTEN: NapauleIbHbIC
IJIOCKOCTH, CBOWCTBA rapauieabHbIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpajlp, Napajulesenure],
MMOCTPOEHUE CCUCHUN.
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[lepneHAUKYISPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapPAUICIBHBIE W TEPIECHAMKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHIUKYJIIPHON IIJIOCKOCTH. OpTtoronansHOE IPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IIOCKOCTH, PACCTOSIHUE
OT IPSAMO¥ JI0 MIIOCKOCTH, MPOEKIHsI (PUTYPBI HA MIIOCKOCTh. [lepneHaAnKyasspHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yroJj, JJWHEWHBIN YIoJl JIBYTPAHHOTO yriia. TpEXTPaHHBIM U MHOTOTPAHHBIC YTJIBI.
CBolicTBa IUTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKMCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKHU

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAS IOBEPXHOCTh MTPU3MBI.
[Tapaienenunen, TpsSMOYTOJIbHBIN MTapaJIETIEUNE U €r0 cBolicTBa. KpaTuaiime
MyTH HA TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopema [ludaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBUiIbHAS U yceUEHHAs
nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHEel MPaBUIBLHOW MUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MPAaBUJIbHAS IPU3Ma W NpaBWIbHAsA NHUPAMUJA,
IpaBUJIbHAs TPEYToJIbHAS MUpaMuaa U MPaBUIIbHBIN TETpadap, Ky0. [IpencraBienue
O IPaBWJIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, NOJACKAdIP U UKOCAIIP.

Bbluncienre 91€eMEHTOB MHOTOTPAHHUKOB: péOpa, auaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPU3MBI,
IJI0LIAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOI pu3Msl. [ nomaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMUJIbI, TEOpPEMA O
IJIOIIAM YCEUEHHOM TUPAMUIBI.

CumMeTpuss B HOpPOCTPAHCTBE. JIEMEHThl CUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MMAPAMUIBI.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeCTBUSI ¢ BEKTOPAMHU: CIO0KEHUE
Y BBIYMTAaHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
yucio. CBolcTBa CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsTEe KOMIUTaHApHBIE BEKTOPBI. [IpuM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
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HEKOMIUIaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[loHATHS: UIMIMHAPUYECKAs IOBEPXHOCTb, KOHHWYECKas MOBEPXHOCT,
chepuueckas MOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpalieHus:
UJINHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U IJIOCKOCTH, KacaTeapHas IIOCKOCTh K chepe. M300paxkeHue Ten BpalleHUs Ha
iockoctu. Pa3sépTka nunuuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHOBHbIE CcBOWicTBAa 00BEMOB Tein. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeActBus u3z He€. OO0bEM mnpsamoil u
HAKJIOHHOW MpPU3MBbI, HWIMHIPA, TUpaMHIbl 1 KoHyca. O0bEM 11apa U M1apoBOro
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
IUWJIMHAP, OINHCAaHHAas OKojo muiauHapa. Ilepeceyenne cdepbl U 1mapa c
miockocThio. Kacanue mapa u cdepbl miockocTbio. [loHSATHE MHOrorpaHHUKa,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAIlCHUS.

[Inomans MOBEPXHOCTH HUJIMHAPA, KOHYyCa, IUIOAaAb chepbl U €€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIECHHE OOBEMOB, IUIONMIANCH ITOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomoodusi, romoreTusi. Pemienue 3amay Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIllCHUS: CEUEHUS LIIIMHAPA
(mapamienbHO W TEPHEHAMKYJSAPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAILIME Yepe3 BEPIIMHY), CEYEHUS 111apa, METOAbI TOCTPOCHUS
CEUECHMI: METOJ CJEI0OB, METOJl BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYIIEH TITIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B npocTpancTse. Onepanuu Haj BEKTopaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBa BEKTOPHOIO yMHOXKeHudA. I[IpsMmoyrospHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopamHaTel BekTopa. PasioxkeHune BeKkTOopa Mo
6azucy. KoopanHaTHO-BEeKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS W PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMWXEHUN: TapauiebHBIA TEpPEeHoC,
IEHTpaJbHasl CUMMETPHS, 3€pKajJbHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbI

1 BBenenue B ctepeomMeTpuio

B3anMHOe pacnionoxeHue npsMbIx B
IIPOCTPAHCTBE

[TapamenpHOCTh IPSIMBIX U IVIOCKOCTEH B
IIPOCTPAHCTBE

[lepnieHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE

VYTriasl v paccTosiHUA
MHororpanHuku
BexTops!l B IpocTpaHcTBE

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

23

25

16

12

102

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE
(undposbie)

oOpa3oBaTejibHbIE

pecypchbl
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/mn Konrpoabnbie IIpakTHueckue
MpPOrpaMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 L5 |
CHCTEeMaTHu3alus 3HaHUI
O6bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JBrxeHus 5 1
. [ToBTOpenue, 0600IIEHNE U 17 )
CHCTEeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 8 0
N
JOKYMEHT ITOAITMCAH
DJIEKTPOHHOMU ITOAITUCBIO
Ceptudmkat: 14CTAE0067B2888847944B1E99C7D227
Bnapeney; ®aaneiesa Naiican MNaBoenaxatoBHa
HeicteuteneH ¢ 16.01.2025 oo 16.04.2026
\ J
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Jluct cornacoBaHus k gokymeHTy Ne 67 ot 20.11.2025
MHunumnaTop cornacoBanus: ®asnbiesa J1.I. N.o.anpektopa
CornacoBanune nHngyumnposaro: 20.11.2025 11:38

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 | ®asnuiesa il 20.11.2025 - 11:39
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