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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOoro Kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuarormuxcst 10 —11 «kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO
rOCyIapCTBEHHOTO 00pa30BaTEeILHOTO CTaHAApTa CPEIHEro o0IIero oopasoBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHUICKOTO 0O0pa3oBaHUS.
Peanuzanus mporpaMMbl o0ecrieunBaeT OBIAICHUE KITFOYEBBIMH KOMIICTCHITUSIMU,
COCTaBIISIFONIUMH OCHOBY JUII CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIbTYpHOTO, JUYHOCTHOTO M TI03HABATEIBHOIO Pa3BUTHS
JUYHOCTU 00YyYaIOUUXCSl.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEIHEro oOLIero
oOpa3zoBaHusi OOYCJIOBJIEHa MPAKTHYECKOM 3HAYUMOCTBIO METANPEIMETHBIX H
MPEAMETHBIX PE3YyIbTATOB OOYYEHUS T€OMETPUM B HAMNPABICHUU JIMYHOCTHOTO
pa3BuTHs oOOydarommxcsa, (HOpMUPOBAHHUS (DPYHKIIMOHAIBHOM MaTEeMaTUYECKON
IPaMOTHOCTH, U3YYEHHUS APYTUX y4EOHbIX AUCUMILIMH. Pa3Butue y oOyyaronuxcs
NPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH U MPOUCXOXKJIECHUU TE€OMETPUUYECKUX
a0CTpaKIMii, COOTHOUIEHUU pEATbHOTO W HACAIBHOIO, XapakTepe OTPAKECHUS
MAaTEMATUYECKOM HAYKOM SBJIEHUM W TMPOLECCOB PEAIBHOTO MHpPA, MECTE
reOMETPUU B CUCTEME HAyK U POJIM MAaTEMaTHUECKOI0 MOJEIUPOBAaHUS B HAYYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
yyalmMxcs, a TakKe KauecTB MBIIUICHUS, HEOOXOAMMBIX MJisi ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCS OAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEUYMBAET BO3MOXKHOCTh M3YyUYCHHS Kak
JUCLMIUTUH €CTECTBEHHO-HAy4YHOM HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllUieHHE, (opMUpyeMoe MpU HU3YYEHUU OOydarouuMucs
MOHATUHWHBIX OCHOB T€OMETPHUH U TTOCTPOCHUH IIEMOYKHU JTOTHUECKUX YTBEPIKICHUH
B XOJI€ pEIIEHUsI T'€OMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEPrarhb
TMIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPH PEHIEHUH 3a]a4 E€CTECTBEHHO-
HAyYHOTO LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsIX AEeATENbHOCTU 4YesnoBeka. OpueHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPYKAIOIIEr0 MUpPa, YCIOBHE YCIIEIIHOIO IMO3HAHMS M aKTUBHOIO
npeoOpa3oBaHus  AecTBUTENbHOCTH.  OmepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3zamu OOBbEAUHSIET pa3HblE BUJIbI YUEOHOU U TPYJIOBOM JESITEIbHOCTH,



ABIIIETCA OOHUM U3 MNPO(GECCHOHATIBHO BAXKHBIX KayeCTB, MOITOMY aKTyajbHa
3ajaya (OPMHUPOBAHUSA Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIUIEHUS KaK
Pa3HOBUJHOCTH OOpPa3HOIO MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJATOTOBKE K MIPAKTUUECKOMN JEATEIbHOCTH IO MHOTUM HalpaBJICHUSIM.

Llens ocBoeHust mporpamMmbl ydeOHOTO Kypca «['eomerpusi» Ha 0a3oBOM
ypoBHE oOOyueHusi — o00meoOpa3oBaTeibHOE M OOIIEKYJIbTYPHOE pPa3BUTHE
oOyuaromuxcst ~ 4yepe3  00ecledeHHE  BO3MOXKHOCTU  INPHOOPETEHUs U
UCIIOJb30BAaHUSI CUCTEMATHMYECKUX TE€OMETPUYECKUX 3HAHUM M JEeHCTBUH,
CHEIU(PUIHBIX T€OMETPUHU, BO3MOXKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa30BaHus
IO CIIEIUANBHOCTSIM, HE CBS3aHHBIM C MIPHUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUU.

[IporpaMmma no reomerpud Ha 0a30BOM ypOBHE IpeAHAa3HAu€Ha JUIsd
00y4aromuxcsi CpeAHEH MIKOJbI, HE UCIIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPyAHCHUN
Ha ypOBHE OCHOBHOro 0011ero odpazoBanusi. Takum 00pa3zoM, oOydaroniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTBH OOILME MATEMaTUUYECKUE YMEHHS, CBSI3aHHBIC
co cnenupuKoil TreoMEeTpud M HEOOXOOUMBIE [UIs MU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0r0, OHM UMEIOT BO3MOXKHOCTH H3yYUTh T€OMETPHUIO OoJiee
rIyOOKO, €CIM B JaJbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHYECKHUX
3HAHUAX B IPOPECCUOHANBHON 1EATEIbHOCTH.

JlocTuKeHHe 1elNM OCBOCHHS MpPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX 3aaay. [IpuopureTHpiMU 3alayaMu OCBOEHHS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax siBIsSIOTCS:

e (opMHpOBaHHE TMpPEICTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJBTYpPbI M OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIIM MHPOM;

e (dopMHpoBaHHE MPEICTABICHHUS O MHOTOTPAHHUKAX W Telax BpaIICHHUS
KaK 0 BOXHEUIITNX MAaTEMaTHUECKUX MOJIENAX, MO3BOJISIONINX OMUCHIBATH
Y U3y4yaTh pa3HbIe SBJICHUS OKPY>KAIOLIEro MUPA;

e (opMHpoBaHME YMEHMs paclo3HaBaThb Ha YEpPTE)Kax, MOJAEIAX U B
pealbHOM MHUpPE MHOTOTPAaHHHUKH U TeJa BPAICHHS,

e OBJIaJICHUE METOJIAaMHU PEILCHHUs 3a/1a4 Ha MMOCTPOCHHS Ha M300paMeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPAIICHUS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJEHUE  QJITOPUTMAMHU  pCIICHUS  OCHOBHBIX  THWIIOB  3ajad;
dbopMupOBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHbIC
paccy X /IeHUs B XOJ€ PELICHUS CTEPEeOMETPUUYECKUX 3aJad U 3aJad C
MPAKTHYECKUM CO/ICPKAHUEM;

e pa3BUTUE  MHTEJUIEKTYaJIbHBIX U  TBOPUYECKUX CHOCOOHOCTEH
oOyuarolmuxcs, I03HABATEIbHOW  AKTHUBHOCTH,  MCCIIEAOBATEIbCKUX
YMEHHM, KPUTUYHOCTH MBILUICHUS;



e (opmupoBanue (byHKITMOHATBHON IPaMOTHOCTH, pEleBaHTHOM
r€OMETPUU: yMEHHE paclio3HaBaTh TMPOSIBICHUS  EOMETPUUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJIbHBIX KU3HEHHBIX
CUTYyallUsIX M TMPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HX Ha S3bIKE
TEOMETPUHU U CO34aBaTh Nr€OMETPUYECKUE MOJAECIIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar sl PEIIeHHs] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH IMOTYYEHHBIE PE3yJIbTaThI.

OTnMYNUTENBEHON OCOOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOYEHHE B KYpC
CTEPEOMETPUM B HAyalle €ro M3y4YeHUs 3ajJad, pEIlaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHMS, U ONPEECIEHHBIM 00pa30M OpraHru3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUYECKOIO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOILIECCOB, MOTUBUPYET K
JNAJbHEUIIIEMY U3YYEHHIO IIPEAMETA.

[Ipeanourenue OTHAETCS HATIAIHO-KOHCTPYKTUBHOMY METO/y OOyUYEHHUs, TO
€CTh TEOPETHUYECKHE 3HAHMUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEAMETHO-
NPAaKTUYECKON JeATEeNbHOCTU. Pa3BUTHME MNPOCTPAaHCTBEHHBIX IMPEICTABICHUN Yy
ydaluxcsi B Kypc€ CTEPEOMETPUM MPOBOJIUTCS 3a CYET pELICHHUS 3ajad Ha
CO3[JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
MPOCTPAHCTBEHHbIMU 00Opazamu. Co3manue oOpa3a MPOBOAMUTCS C OMNOPOM Ha
HATJIATHOCTh, a OIEpUpPOBaHME OOpa3oM — B YCIOBUSX OTBJICUEHHUS OT
HaIJIAJTHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COAEPIKAHHUS.

OcHoBHBIE conepxaTenbHble UM Kypca «I'eomerpun» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B POCTPAHCTBE». DOPMUPOBAHUE JTIOTUYECKUX YMEHUN
pacrpenensiercss He TOJbKO MO COJEpkKaTeIbHbIM JIMHUAM, HO WM MO ToJam
00yueHHUs Ha YPOBHE CpeJIHET0 00I11ero oOpa3oBaHusl.

Conepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS pabouell TpOrpaMMbl, paclpefe€éHHbIM TI0 TojaM OOydYeHHS,
CTPYKTYPHUPOBAHO TaKuM 0Opa3oM, YTOOBI OBJAJCHHUE TE€OMETPUUYCCKUMHU
MOHATHUSIMU U HABBIKAMU OCYILECTBIISIOCH MOCJIEIOBATENIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM TIPUHIIMIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MPE/ICTABICHUN OOy4arolIuXxcs, paclupss u
yray6ssist e€, 00pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzydenue reometpun otBoauTcs 2 yaca B Henento B 10 knacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE  TIOHATUS ~ cTepeomeTpud. Touka, mnOpsamas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHOMATHUYECKOM IOCTPOEHUM CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHrne TMpsSMBIX B MPOCTPAHCTBE: IEpPECEKaroIINecs,
IapajulesibHble M CKpeluBaromuecs npsmele. llapamienbHOCTs NOpSIMBIX |
IUDIOCKOCTEW B NPOCTPAHCTBE: MapaJUICIbHBIE TNPSIMBIE B  IPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX MPSMBIX; MNAPALIEIBHOCTD NMPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAYy MPSMBIMA B IIPOCTPAHCTBE.
ITapannenbHOCTh  IJIOCKOCTEN: IapajulelIbHble  INIOCKOCTH, CBONCTBA
napajiedbHbIX IJIockocTei. IlpocTeilline npocTpaHCTBEHHbIE (QUIYpbl HA
IJIOCKOCTH: TETPa’dAp, KyO, mapajuiesienuIie]; MOCTPOEHUE CEUCHH.

IleprieHIMKYJISAPHOCTD HPSIMOM U IJIOCKOCTU: IEPIICHINUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MPSAMBIEC MAapAJUICIAbHBIE W IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM U IUIOCKOCTH, Teopema O IpAMOU
MEPIICHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yrojl, JMHEUHBIA yroJl JBYTPAHHOTO  YyIJa.
IleprieHIMKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 110 IIJIOCKOCTH, PACCTOSTHUE
OT T[psAMOM 10  IUIOCKOCTH, MNpOeKHuss  (Uryppl Ha  IUIOCKOCTb.
[leprieHAUKYISPHOCTh  IJIOCKOCTEW: NPU3HAK  MEPINEHAMKYJSIPHOCTH — JABYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISPaAX.

MHoOrorpaHHuKH

IToHATHE MHOTOTrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOIOTPAHHMKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
Opu3Ma; TpaHu U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHAsI PU3MbI; OOKOBasi U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYTOJIbHBIN
napajulesienunes; U ero cpoucrea. Ilmpamupa: N-yrosibHas nupaMuaa, rpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBas U MOJIHASI TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas mnupamMuga. OJEMEHThl TMpu3Mbl W nupamuibl. [IpaBunbHbIE
MHOTOTPAaHHUKU: MOHATUE NPABUIBHOIO MHOTOIPAHHUKA; MPaBUJIbHAS MpPHU3Ma U
MpaBWIbHAs MHpPaMHUAA; MpaBUIIbHAS TPEYrojbHas NUpaMuJia U NpPaBUIIbHBIN
TeTpasap; KkyO. IlpencraBneHue o mNpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaeka’ap v ukocasap. CeueHrs Npu3Mbl U TUPAMUIBI.

CummMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOW,
IUIOCKOCTH.  OJJEMEHThl CUMMETPUM B [HpPaMHUJAX, HapajUielenunenax,
ITPABWJIBHBIX MHOIOTPAHHUKAX.



Brluucnenne 9SJIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaNM, YTJIbL
[Inomans OOKOBOW MOBEPXHOCTH M TMOJHOW IMOBEPXHOCTU MPSMON NPHU3MBI,
IUIOLIAAh OCHOBAaHUM, TeopemMa O OOKOBOW TMOBEPXHOCTU MPSMOM MPU3MBI.
[Inomans OOKOBOM TMMOBEPXHOCTM M TOBEPXHOCTH MPABUIBLHOM MHpPaMUIbI,
TeopeMa O IUIomanaud yced€éHHoW mnupamuabl. [loustne o0 o00BEme. OO0BEM
MAPaMUJIbI, TPU3MEI.

[TonoOubie Tenma B mpocTpaHcTBe. (COOTHONIEHUS MEXAY IUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI.

11 KIIACC

Tesa Bpamenust

Hunuuapuueckas MOBEPXHOCT, oOpasytomue MAJTUHAPUYECKON
MMOBEPXHOCTH, OCh ITWIMHAPHUYCCKON TMOBEpXHOCTH. [[UawHApP: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas MW OCb, IUIONMAAhL OOKOBOM U TOJHOU
MTOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKON moBepxHOCTH. KOoHyC: OCHOBaHME M BepInHa, 00pa3yromas
U OChb, IUIOMIaJb OOKOBOM M TIOJIHOW TOBEPXHOCTU. YCEUYEHHBIH KOHYC:
oOpa3yrolye 1 BBICOTa; OCHOBAHUS W OOKOBAs MOBEPXHOCTb.

Cdepa u map: 1EHTp, paaudyc, AUAMETP; IUIONMIAb MMOBEPXHOCTU CQEPHI.
B3anMHoe pacrnionoxxenue chepbl U TUIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
1011 a1b CEphI.

N300paxkenne Ten BpalieHus: Ha TIocKocTu. Pa3BépTka numuHapa U KOHyca.

KoMOuHaium Ten BpallleHus U MHOTOTPaHHUKOB. MHOTOTrpaHHUK,
OMMCaHHBIA OKOJIO cdeprl; cdhepa, BNHCAHHAS B MHOTOTPAHHUK, WM TEJO
BpaICHHS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO Tapayienenunena u cienactsus u3z He€. OO0BEM mMmMHIpa,
kKoHyca. O0BEM 11apa U mIomaab chepsl.

[Tono6nbie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

Ceuenust mwiMHApa (MApAIEIbHO W TMEPHEHAUKYISIPHO OCH), CEUCHHS
KoHyca (TapajuieJbHOe OCHOBAHHWIO M TPOXOJSIIEEe Yepe3 BEpIINHY), CEUCHUS
mapa.

BeKkTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mitockocTu U B mpocTpaHcTBe. CI0KEHWE W BRIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIIO. PasznokeHne BEeKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenurena. Pemenue 3amad, CBSI3aHHBIX  C
NpUMEHEHUEM TpaBWII ACHCTBUM ¢ BekTopamu. [IpsiMoyronbHas cucrema



KoopauHaT B mnpoctpaHcTtBe. Koopaunatel Bekropa. IIpocreimme 3amaum B
KOOpAWHATaX. YTOoJl Mexay BekropaMu. CKaJIsipHOE NPOU3BEIECHUE BEKTOPOB.
BrrunciieHne yrioB MexXAy NMpSAMbIMU U IUIOCKOCTSIMU. KOoOpauHAaTHO-BEKTOPHBII
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOEHUS MPOrpPaMMbl Y4EOHOro TMpenMeTa
«MaremaTrka» XxapakTepru3yrTCs:

I'pa:knanckoe BocmUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UITUN 00YUAIOMIErocs Kak akKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCHUUCKOro OOIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeayp TpaXkJIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMOJECHUCTBOBATh C COUHMAJIBHBIMA HWHCTUTYTAMHA B COOTBETCTBHUM C UX
GYHKIUSAMUA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTHU, YBAXKCHUS K
MPOUIJIOMY Y HACTOAILIEMY POCCHICKON MAaTEMATUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUAM POCCHMCKUX MATEMATHKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO JTHUX JOCTHKEHUW B JPYrHX HayKax, TEXHOJOTHUAX, cdepax
3KOHOMUKHU.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JATUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTHYECKUM NPUMEHEHUEM JOCTHKCHUW HAYKHU U IESTEIBbHOCTHIO
y4€HOT0; 0CO3HAHMWEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTH4eCKOoe BOCIIMTAHME:

3CTETUYECKUM OTHOILICHUEM K MHUPY, BKIIOYas 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peleHnH, paccyXIEHUN;
BOCIPUMMYHUBOCTHIO K MATEMATUYECKUM ACTIEKTaM Pa3IMYHBIX BUJOB HCKYCCTBA.

Ddu3nyecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO yMEHHUSI TPUMEHSTh MAaTeMAaTHUYECKHEe 3HAHUS B
WHTEpecax 3J0pPOBOTO M OE30MacHOTO 00pasa KU3HH, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHU U

OT/bIXa, peryJspHas dusnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHITHIX CIIOPTUBHO-03J0POBUTEIBHOM
NEeATEIbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUs; MHTEPECOM K
paznuuHbiM  chepam  mpodeccHOHANbHON  NIEeATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOD
Oyayuieil mpodeccun U peanu3oBbIBATh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caMo00pa3oBaHNI0 Ha MPOTSHKCHUHM BCEH JKU3HMU, TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUH MTPAKTUIECKUX 33724 MaTeMaTHUECKON HAIPaBICHHOCTH.

IKOJOTHYECKOEe BOCITUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYCCKOW KYJIBTYphl, MOHUMAHHEM BIUSHUS
COIMATbHO-IKOHOMHUYECKUX TIPOIIECCOB Ha COCTOSHHE NMPHUPOTHOW M COIMATLHOU
CpeIbl, OCO3HAaHHUEM TJIOOATBHOTO  XapakKTepa SKOJOTHYECKHX  MpoOeMm;
OpUEHTAIMel Ha TPUMEHEHHE MaTeMaTHYEeCKHX 3HAHUU NJIs pelicHHs 3a1ad B
o0JacTl OKpY)KamIlled Cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OILEGHKH UX
BO3MOKHBIX TTOCIICACTBHH JIJISI OKPY’KAIOIIEH CPEIb.

LleHHOCTH HAYYHOTO MO3HAHHUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH MW OOMICCTBEHHOW MPAKTUKH, ITOHUMaHHEM
MaTEeMaTHYEeCKOH HAyKHM KakK cQepbl YeOBCYCCKOW JEATCIBHOCTH, JTalloB e
pa3BUTHSA W 3HAYMMOCTH ISl Pa3BUTHS [MBWIM3AINW;, OBJIAJICHUEM SI3bIKOM
MaTEeMAaTHKH M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIIICCTBIIATh TPOEKTHYIO M HCCIIEIOBATEIBCKYIO JICSATCIBHOCTD
WHAWBUIYAIBHO U B TPYIIIIC.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHS IPOrpaMMBbl y4eOHOIO IpeaMera
«MareMaTuka» XapaKTepU3yHTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHOIMU — KOMMYHUKAMUBHbIMU
OelicmeUsIMU, YHUBEPCANbHBIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuueepcanvnvie  noznaseamenvhvle  Oelicmsus, — 0becneuusaom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCo8 o0dyuaowuxcs (oceoeHue
Memooo8  NO3HAHUA  OKpyJcarowe2o  mMupa;  NpuUMeHeHue  J02U4ecKux,
UCCIe008ameNbCKUxX onepayutl, ymeHuti pabomamso ¢ uHgopmayuet).

ba3osBble joruueckue JeMCTBUSA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TMOHSATHUN, OTHOIICHUWA MEXIY MOHITHAMU; (HOPMYyIUPOBAThH
OTpECICHUS  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIA  TPU3HAK
KJaccu(uKanuy, OCHOBAaHUSA JUIsi OOOOIIEHUS M CPAaBHEHMS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W NPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHBIC, €IUHUYHBIC, YAaCTHBIE W OOIIUE;
YCIIOBHBIE;

e BBIBIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3U U
npoTuBopedrs B (DakTax, JAHHBIX, HAOIMIOJACHUSX W YTBEPKICHUSIX;



npemsiaraTh  KpUTEpUM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JIeJaTh BBIBOABI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTesbCTBa MaTeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
NPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS 1 BBIBOJIBI;

e BBIOMpaTh croco0® pemreHus ydyeOHOM 3adadd (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEILCHUS, BBIOMpPATh HaubOoJee NOAXOMAIUNA C YUYETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble ucciienoBaTeIbcKue 1eiicTBUA:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIEI0BATEIHLCKUI MHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpodIeMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTO
o0BeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBHCHMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMU, TTPOLIECCAMH;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOCHUS, WCCISIOBAHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;

e TPOTHO3MPOBATH BO3MOXHOE pPa3BHTHE IPOIECCA, a TAKKE BBIIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmei:

e BBIABIATH AePpUIUTH WH(POpPMAIIUHU, TAHHBIX, HCOOXOIUMBIX JIJII OTBETa
Ha BOIIPOC U JUTSI PEIICHUS 3a/1a4u;

e BBIOMpaTh HWH(POpPMAIMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUIOB M OPM MPEACTABICHUS;

e CTPYKTYpHUPOBaTh MH(GOPMAIIHIO, TIPECTABIATE €€ B Pa3IMYHBIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIBHO
c(hOpPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvle KOMMYyHUKamueHwvle  Oelicmeus,  00ecneuusaron

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YYAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (QOPMYIUPOBAaTH CYXKJIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIETSAMU OOIIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)aTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO
X0y pelIeHUs 3a7a4i, KOMMEHTHPOBATh MTOJIyYE€HHBIN PE3yIIbTaT;

B X07ie 00CYKJI€HHS 3a/1aBaTh BOIIPOCHI 10 CYILECTBY 00CYKIaeMOM TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pELICHUS; COMOCTaBIATh CBOM CYXACHHMS C CYXKICHUSAMH JIPYTHX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3IMYME€ U CXOJCTBO IO3UILIMIA; B
KOppEKTHOI popme popMyIrpoBaTh pa3HOTIACHUS, CBOU BO3PAKECHHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHs  3aJadyd,  HKCIIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CaMOCTOSITENIbHO  BbBIOMpaTh  (popmar
BBICTYIUICHHUS C YU4ETOM 3314 NMPE3EHTALMH U OCOOEHHOCTEN ayJUTOPHUHU.

CorpyaHu4ecTBo:

3)

NOHMMATh W MCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUTYyaTbHON PabOThI MPU PEIICHUH YICOHBIX 3a71a9; MPUHUMATH IICITh
COBMECTHOW JEATEIHHOCTH, TUIAHUPOBATH OPTAHM3AIIMI0 COBMECTHOM
paboThI, pacrpeaensaTh BUABI padboT, JOrOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yJbTaT paboThl; 00001IaTh MHEHHUS HECKOJIBKHUX JTIOJICH;
y4acTBOBaTh B IPYMIOBBIX (popMax paboThl (00CYKIeHUs, 0OMEH MHEHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAa4YE€CTBO CBOCTO BKJIaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHUS.

Vuueepcanonuvie  pezynamuenvie  Oeticmeus, obecneuusarom

Gdopmuposarue cMblCLOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISTH IUIAH, AITOPUTM PELICHUS 3aJ]a4H, BBIOUPATh CIIOCO0 penieHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HABBIKAMU TI03HABATENIbHOM pedieKcuu Kak OCO3HaHUs
COBEPLIAEMBIX IEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTpOJIS Mpolecca |
pe3yJibTara pelueHusl MaTeMaTHYeCKOM 3a/1a4H;

IIPEABUIETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IIPM pELICHHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
OOCTOATENHCTB, JAaHHBIX, HAWJEHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yNbTaTa €I W YCJIOBHUSIM, OOBICHSTH
NPUYUHBI JTOCTUKEHUS WIM HEIOCTIXKEHHSI Pe3yJIbTaTOB JIEATEIbHOCTH,
HAXOJIUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmneprpoBaTh NOHATUAMHU: TOUKA, IPAMast, INIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPHM M CIEACTBUS W3 HUX NPU PELICHUU
r€OMETPUYECKHX 3a/a4.

OnepupoBaTh NOHATHAMU: MMAPATUIETBHOCTh U MEPIEHIUKYISIPHOCTD NPSIMBIX
U IIJIOCKOCTEHN.

KnaccupunupoBaTe B3aUMHOE pACIOJIOKEHHE MPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYIPAaHHBIM yroi, IpaHd IBYTPaHHOIO YIia,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO yria; rpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTb MNOHSATUSAMHU: MHOTOTPAHHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOT'OIPAHHHMK, 3JIEMEHTHl MHOTOTPaHHHUKA, MPABWJIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BBl MHOTOIPAaHHUKOB (MHUpamMuaa; MpuU3Ma,
PSIMOYTOJIbHBIN Tapasijiesienumne, Ky0).

KnaccupunupoBaTe ~ MHOTOIpaHHUKH,  BbIOMpas ~ OCHOBaHMS  JJIs
Kiaccupukauuyu (BBITYKIbIE W HEBBITYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, MTapajieIenUIebl).

OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAaHHHUKOB.

OOBACHATH NPUHLUIIBI TIOCTPOCHUSI CEYEHHH, NCIIOJIBb3YSI METO/I CJIEJIOB.

CrpouTh ceueHHs MHOTOIPDAHHMKOB METOJOM  CJIEOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEXH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAJIUTHYECKHE METOJbl NPHU PELICHUN
CTaHJIApPTHBIX MAaTEMaTHYECKUX 3a/1ay Ha BBIYUCIICHUE PACCTOSHUN MEXIy IBYMs
TOYKaMH, OT TOYKA JO MNPSIMOM, OT TOYKH [JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEIMYUH MO 00pas3am Win
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAJIUTHYECKHE METOJIbl IPU PELICHUU
CTaHJApPTHBIX MAaT€MaTUYEeCKUX 3aJad Ha BBIYUCIEHHE YIJIOB  MEXKIY
CKPEIMBAIOIIMMUCSA HPSMBIMHA, MEXAYy MNpAMOM U IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruucnsate 00bEMBI U IJIOMIAAM MOBEPXHOCTEN MHOIOTPaHHUKOB (TIpH3Ma,
nupaMpja) ¢ [pUMEHEHUEM (QOopMyJl; BBIUUCIATH COOTHOLIEHUS  MEXKIY
IUIOIIAIIMU TIOBEPXHOCTEHN, 00bEMaMU 1OTOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATHSAMHU: CHMMETPUS B MPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHHU; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha 4YepTexax U
PUCYHKaX.

[IpumensTh TeomeTpuyeckue (akThl UIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MpEeANoaralouuX HECKOJIbKO IIAroB PEIICHMS], €CIIU YCIOBHS IPUMEHEHUS
3a/1aHbI B IBHOU (popMe.

[IpruMmensaTe mpocTeWmne NpPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IprBoaNTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOJYYEHHBIE 3HAHMS HAa MPAKTHKE: aHAJIW3UPOBATh PEaJbHBIC
CUTyallud W IPUMEHATh HW3YYEHHBIC IIOHATHS B IIPOLIECCE IOWCKA PELICHUS
MaTeMaTUYeCKH CQPOPMYJIMPOBAHHOM MpPOOJIEMBI, MOJECIUPOBATH pealbHbIC
CUTyallUH Ha S3bIKE T'E€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MTOHITHI U TEOpEM, armapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 33141, CBA3aHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX BEIIMYHH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: MHJIUHAPUYECKAas MOBEPXHOCTh, O0Opasyrollue
HWIMHIPHYECKON  MOBEPXHOCTH;,  IWIMHIP,  KOHWYECKass  MOBEPXHOCTH,
oOpa3yrolne KOHUIeCKOW TOBEPXHOCTH, KOHYC; cpeprudecKasi HOBEPXHOCTb.

Pacno3naBaTh Tena BpaiieHus (LUIUHAP, KOHYC, cepa u map).

OOBSICHATH CIOCOOBI MTOTYUYEHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacroyioxKeHNe cPephl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIApOBOW CJIOH, OCHOBaHHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boluucnsate  00BEMBI M MJIOIIAAM  TOBEPXHOCTEH  Tell  BpalleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHUEM (pOpMYyIL.

OnepupoBaTh TOHSATUSAMH: MHOTOTPAaHHHWK, BIHCAaHHBIA B cdepy W
ONMHCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpAaIlICHHUS.

BbyncnsaTe COOTHOLIEHUST MEXY IUIOIMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOO0HBIX TE.



N3o00paxaTh m3ydaeMble (UIYpbl OT PYKH M C MPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BBINONHATH (BBIHOCHBIE) IUTOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILCHUSI.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha YepTexkax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpImONHATE IEUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, 0OBACHATh, KAKUMH CBOICTBAMH OHU 00JIaJato0T.

[IprMeHATH IPaBUIIO MApAILIIEIICIIUIIEAA.

OneprpoBaTh NOHATHUAMU: IEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOpa, Yrold MEXIY
BEKTOpPaMH, CKaJISIpHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB M NMPOU3BEAEHNE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKAJSIPHOE NPOU3BEIACHMUE, pACKIaAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTb reomeTpuyeckue (akThl JUIsl PEIIEHUS CTEPEOMETPHUUECKUX
3a7ay4, MPEANOIAraroluX HECKOIBKO IIaroB PELICHUs, €CIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B IBHOU (popMe.

Pemars mpocreiline reoMeTpUYECKHE 3aJaYd HAa MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METOAA.

Pemrare 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKUX OTHOLIEHWUW U
HaXO0KJIEHUEe T€OMETPUUYECKUX BEJIMUYUH M0 00pa3laM WM aJrOpUTMaM, MPUMEHSS
U3BECTHBIC METOIBI IIPU PELLIEHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a1ay.

[IpumeHsaTs  mpocTEdIIMe IMPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOIUTE NpUMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC U
YKA3HHU, pACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJIydeHHBIE 3HAHUS Ha MPAKTUKE: AHAIM3UPOBATH PEAJIbHBIE
CUTyallud U IMPUMEHATb WU3YUYECHHBIEC IIOHATHUS B IIPOLECCE IIOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIMpPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallud Ha A3bIKE TIEOMETPUHM, UCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TeOpeM, anmnapara ajareOpsbl; peuaTh
[IPAKTUYECKUE 3a1a41, CBA3AHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX BEIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
Kosun4vecTBOo 4acoB DJIeKTPOHH CHHCOK HTOTOBBIX IVIAHMPYEMbIX Cnoco6
HanMeHoBame ble pPe3yJIbTaTOB ¢ YKa3aHUEM 3TaloB UX OLIEHKH
Ne Konrpoas | Ilpakru (uudpoBbie) ¢dopmupoBanus HMTOTOBBIX
n/n PAICIIOB M TEM Bcero HbBIE yecKue OﬁpaSOBaTe.}I IIAHUPYEMBIX
NPOrpaMMmblI
padoThI padoThI bHbIE pe3yabTaToB
pecypcsl
AKTyanu3upoBaTh HaKThl U METOIbI - YCTHBII
IUIAHUMETPHH, PEJIEBAHTHBIE TEME. oI1poc;
[Tonydats npencraBiaeHus O -pelieHue
IPOCTPAHCTBEHHBIX QUTYpaX, y4eOHBIX U
pazOupath mpocTeime npaBusia MPaKTUKO-
u300paxkeHust 3Tux ¢uryp. M3006paxars | OpHUEHTHpPOBa
IPSIMYIO U IUIOCKOCTh Ha PUCYHKE. HHBIX 3a7a4;
Pacnio3naBaTe MHOTOIrpaHHUKH,
nupamMuay, Ky0, Ha3pIBaTh UX
a1eMeHTHI. Jlenath pucyHoK Kyo0a,
Breserue B OUpPaMU/Ibl, HAXOJIUTh OINOKH B
10 HEBEPHBIX N300paKEHUSX.
CTEPEOMETPUIO
3HAKOMHUTBHCS C CEUEHUSIMHU, C METOJIOM
CJIEJIOB; MCIIOJIb30BaTh JIJIsl TOCTPOEHUS
CEUEHUs METO/I CJIEIOB, KPAaTKO
3aMMChIBATh IIArk IOCTPOEHUS CEUEHUS.
PacniozHaBate Buj ceueHus U
OTHOILIEHUH, B KOTOPBIX CEUYEHUE JICITUT
pebpa kyba, HaXOIUTh IJIOIIAb
CEUCHUS.
Hcnonb3oBate nmomodue npu pereHuu
3a7a4 Ha IOCTPOCHUE CEYEHHUI.
3HAKOMHUTBHCS C AKCUOMAaTUYECKUM




IIOCTPOEHHUEM CTEPEOMETPHUH, C
aKCMOMaMH CTEPEOMETPUU U
CIICACTBUAMMU U3 HUX.
NnroctpupoBaTh akCHOMBI PUCYHKAMHU
U IIpUMEPaMU U3 OKPYKaIOIIEeH
00CTaHOBKH

[IpsiMbIe 1 MJIOCKOCTH B
MIPOCTPAHCTBE.
[TapanneabHOCTh IPSIMBIX
U TIOCKOCTEM

12

AKTyanu3upoBaTh (PaKThl U METO/IbI
IIJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.

[TepeuncnsiTb BO3MOXKHBIE CIIOCOOBI
PacIOIOKEHUS IBYX MPSMBIX B
MIPOCTPAHCTBE, UJUTKOCTPUPOBATH UX HA
puMepax.

[aBarb onpenesienne
CKPELIMBAIOIINXCS MPAMBIX,
dhopmynupoBaTh IpU3HAK
CKPEIIMBAIOIINXCS PAMBIX U
MIPUMEHSTH €r0 IIPU PEIICHNH 3a]au.
PacnioznaBate npu3my, Ha3bIBaTh €€
a7eMeHThl. CTPOUTH CEYEHMSI IPU3MBbI
Ha FOTOBBIX YEPTE)KAX.

[lepeuuncnsaTb BO3MOXKHBIE CLIOCOOBI
B3aMMHOI'0 PACIOJIOKEHUS IPSIMOM U
IIJIOCKOCTH B IPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOIINE IIPUMEPHI U3
peanbHOM JKU3HU.

JlaBaTh onpeieneHne napauieIbHOCTH
IIPSIMOM U TIIOCKOCTH.
DopmMyJIHpOBaTh MPU3HAK
MapajuIeIbHOCTH NPSIMOU U MIJIOCKOCTH,
YTBEPKJICHHUE O IPSIMOIL ITepecedeHus
JBYX IIJIOCKOCTEM, MPOXOIALINX YEPE3

- YCTHBIN
OIIpoC;
-peleHue
yueOHBIX U
PaKTUKO-
OpPUEHTHPOBA
HHBIX 33]1a4;




rapajuieJIbHbIE MPsSIMBbIE.
Pemarp npakTuueckue 3agauu Ha
[IOCTPOEHHE CEUEHUI MHOTOTPaHHUKA.
OOBSCHATH cIyyal B3aMMHOTO
PacIOIOKEHUS MIIIOCKOCTEM.

JlaBaTb onpeneneHue napauieabHbIX
IJIOCKOCTEM; TPUBOJUTH IIPUMEPHI U3
peanbHOM JKU3HU U OKPYXKaroLen
00CTaHOBKH, WITFOCTPUPYIOLLUE
MapaJIENbHOCTD IUIOCKOCTEM.
Hcnonws3oBars npusHak
MapajieIbHOCTH JABYX IJIOCKOCTEM,
CBOMCTBA MapajuieIbHbIX IJIOCKOCTEHN
[IpY PELICHUH 33/1a4 Ha IOCTPOEHUE.
OOBACHATDH, UTO HA3BIBACTCSA
napajuieIbHbIM IPOEKTUPOBAHUEM U
KaK BBINOJIHSIETCS TPOEKTUPOBAHKE
(buryp Ha MI0CKOCTb.

N3006pakaTh B MapauienbHOIN NPOEKIUU
pa3uyHble TeOMETpUYEcKHe QUTYpHI.
MonennpoBaTh peanbHble CUTYallud Ha
A3bIKE TEOMETPHH, UCCIIEIOBATD
MTOCTPOEHHBIE MOJEIH C
WCIIOJIb30BAHUEM T€OMETPUUECKUX
TOHSITUH.

Hcnonp30Bath py pelIeHNN 3aa4d Ha
MOCTPOEHUE CEUCHUH TTOHATHE
NapajIeIbHOCTH, IPU3HAKU U CBOMCTBA
NapajuIeIbHbIX IPSMbIX Ha INIOCKOCTH

[IeprieHAUKYISPHOCTD
MPSAMBIX U TJIOCKOCTEN

12

AKTyanu3upoBaTh (PaKThl U METOJIbI
IJIAHUMETPUH, PEJIEBAHTHBIC TEME,
MIPOBOJUTH AHAJIOTHH.

- YCTHBIN
OIIpoC;
-pelieHue




OOBACHATD, KaKOI yros Ha3bIBaCTCA
YIIIOM MEXAY NEPECEKAOIIMMUCS
MPSIMBIMHU, CKPEILMBAIOIUMUCS
IPSIMBIMU B ITPOCTPAHCTBE.

[aBatb onpenesieHne
MEPIEHIUKYISPHBIX IPSIMBIX U MIPSIMOH,
NEPIECHIUKYIIAPHON K INIOCKOCTH.
Haxomuts yriel Mmexny
CKPELIMBAIOIMMUCS IPSIMBIMU B KyOe U
Ipamuze.

[IpuBOaNTE IPUMEPBI U3 PEATBLHOU
AKHU3HU U OKpYXKarollel 00CTaHOBKH,
WJUIIOCTPUPYIOLIHE
NEPIEHIUKYJIAPHOCTD MIPSIMBIX B
IIPOCTPAHCTBE U NEPIECHAUKYIIIPHOCTD
MPSIMOM K IJIOCKOCTH.

@opMynHMpoOBaTh NPU3HAK
NEPIEHUKYISIPHOCTH MIPSIMOM U
IIJIOCKOCTH, IPUMEHSTH €r0 Ha
MPAKTHUKE: OOBACHATD
NEePIEeHAUKYIIIPHOCTh pedpa Kyda u
JIMarOHAJIU €ro rpaHu, KOTopas €ro He
COJIEPKUT, HAXOAUTD JUIMHY JUaroHaJIu
KyOa. BeIucnsTh BBICOTY MpaBUIIbLHON
TPEYTOJIbHOW U MPABUILHON
YETBIPEXYTOJIBHOW MUPAMUJ IO ITTUHAM
péoep.

Pematp 3a1aun Ha BBIYMCIIEHUS,
CBSA3aHHBIC C IIEPIICHIUKYISIPHOCTBIO
MPSAMOM U TJIOCKOCTH, C
HCIIOJIB30BAHNEM IIPH PEIICHUN
IUTAHUMETPUYECKUX (PAKTOB U METO/IOB.

y4eOHBIX U
PaKTUKO-
OPHCHTHPOBA
HHBIX 3a/1a4;




OOBACHATH, YTO HA3BIBAIOT
NEPIEHIUKYJIIPOM U HAaKJIOHHOM U3
TOUYKH K INIOCKOCTH; IPOEKLIUEN
HaKJIOHHOM Ha IIIOCKOCTh. OOBSICHATD,
YTO Ha3bIBACTCS PACCTOSHUEM: OT TOUKH
710 IJIOCKOCTH; MKy TapaJlIeIbHBIMU
IJIOCKOCTSIMU; MEXY NPSMOM U
MapajuIeIbHOM €M INIOCKOCTBIO; MEXIY
CKPEIMBAIOIIUMUCS IPSIMBIMHU.
HaxoauTs 311 paccTosiHUS B IPOCTHIX
cilyyasix B KyOe, mupamujie, npusmMe.
MonennpoBaTh peanbHble CUTYallud Ha
SI3BIKE T€OMETPHUH, UCCIIEI0BATh
IIOCTPOCHHBIE MOJEIIHN C
HCIIOJIb30BAHNEM I€OMETPHUUECKHUX
TIOHSTUH.

Hcnonp30BaTh Ipy peIIEHNN 3aa4d Ha
IIOCTPOCHHE CEUEHUH TEOPEMY
[Mudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB

VYrabl MEXIy IpSIMBIMUA U
IUIOCKOCTSIMU
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AKTyanu3upoBaTh (DaKkThl U METO/IbI
IIJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

JlaBaTh OnpesieNieHne yria MexAy
MIPSIMOM U TUIOCKOCTBIO,
(opMyIHMpOBATE TEOPEMY O TPEX
MEePIEeHIUKYIIApax U OOpaTHYIO K HEH.
Haxomuts yros mexay npsmoi

U IJIOCKOCTBIO0 B MHOTOI'PaHHHUKE,
paccTosiHue OT TOYKH 0 IIPSAMOM

HAa IUIOCKOCTH, UCIIOJIb3YsI TEOPEMY O
TpEX nepneHauKkysapax. Ilposoauts Ha

- YCTHBIN
OTIpOC;
-perieHue
y4eOHBIX U
MIPAKTUKO-
OpPHEHTHPOBA
HHBIX 3a7a4;




YyepTexe NEPHEHAUKYIISAP: U3 TOUKU Ha
MPSIMYIO; U3 TOYKHU Ha IJIOCKOCTb.
JlaBaTh onpesesieHne IBYIrpaHHOro yria
U ero 3eMeHTOB. OObICHSTD
PaBEHCTBO BCEX JIMHEHHBIX YTIJIOB
JBYTPAHHOT'O yIJa.

Haxonuth Ha yepTexe IBYrpaHHbINA
yToJI IpU pedpe MUpaMubl, IPU3MBI,
napaienenumnena. /Jasate
OIpesiesICHUE yriia Mexay
IJIOCKOCTAMU. JlaBaTh onpeaeneHue u
(hopMyIHpOBaTH MPU3HAK B3aUMHO
MEePIEeHIUKYISPHBIX TUIOCKOCTEH.
HaxoauTh yriel Mexay IIOCKOCTSIMU B
KyOe U nupamuze.

Hcnonws30Bath npu pelnieHnu 3agad
OCHOBHBIE TEOPEMBI U METOJIbI
MJIaHUMETPUH.

MonennpoBaTh peaibHble CUTYallud Ha
SI3bIKE T€OMETPHUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJEIH C
HCII0JIb30BAHUEM T€OMETPUUECKUX
TIOHSTHUH.

Hcnonw3oBarh npu penieHnu 3agayd Ha
MOCTPOEHUE CEUCHUN COOTHOIIICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

MHororpasHuKu

11

AKTyanu3upoBaTh (HaKThl U METOIbI
MJIAHUMETPUH, PETIEBAHTHBIE TEME,
MPOBOJUTH AHAJIOTHH.

JlaBaTh onpeneneHue
rapajuieenuIieia, paclo3HaBarh ero
BUJbI U U3y4aTh CBOKCTBA. J[aBaTh

- YCTHBIN
OTIpOC;
-pereHue
y4eOHBIX U
PaKTUKO-
OpPHEHTHPOBA




oIpeziesIeHUE MUPaMUbl, paClIO3HaBaTh
BH/JIBI TUPaMUJI, (HPOPMYIIHPOBATH
cBOiicTBa p&dep, rpaHel U BHICOTHI
MPaBUIILHON TUPAMUIBIL.

HaxomuTh miomass moiaHoi U 60KOBOMA
MIOBEPXHOCTH ITUPAMHU/IBI.

JaBatb onpeesieHue yCeUYEHHON
MAPaMU/[Ibl, Ha3bIBaTh €€ JIEMEHTHI.
®opMynHpOBATH TEOPEMY O IUIOLIAAN
OOKOBOI MOBEPXHOCTH

MPaBUIILHON YCEUEHHOM MUPAMU/IBI.
Pemiate 3a1aun Ha BBIYMCIICHUE,
CBSA3aHHBIE C MMPAMUJIAMU, A TAKKe
3a/1a4d Ha IOCTPOEHUE CEYECHUH.
JlaBaThb onpeneneHue Npu3Msl,
pacrno3HaBaTh BUJIbI IPU3M,
n300paXkaTh MPU3MBI Ha YEPTEKE.
Haxonute miomanas HojIHou Wik
OOKOBOI MOBEPXHOCTH MTPU3MBI.
N3y4ats cooTHOIIEHU Diinepa

U1 yncia pédep, rpaHeil U BepIuH
MHOT'OTpaHHUKA.

N3yuaTe BUIBI TPaBUIIBHBIX
MHOTOTPaHHUKOB, X Ha3BaHUS U
KOJIMYECTBO rpaHei. M3yyaTs
CUMMETPHUIO MHOTOTPAaHHUKOB.
OOBSACHATDH, KaKHe TOUKH HAa3bIBAIOTCS
CUMMETPUYHBIMH OTHOCUTETHHO
JTAHHOW TOYKH, IPSIMOU WUJTU TIJIOCKOCTH,
YTO HA3bIBAIOT LUEHTPOM, OCBIO UIIN
MJIOCKOCTBIO CUMMETPUHU (PUTYPBHI.
[IpuBOIUTE TPUMEPBI CUMMETPUYHBIX

HHBIX 3a41a4,




(buryp B apXuTeKType, TeXHHKE,
pupoJe.

MopaenupoBaTh peajbHble CUTyallud Ha
SI3BIKE TEOMETPHH, UCCIIEIOBATH
MOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAHUEM T'€OMETPUIECKUX
MOHSATHH, UCIIOJIB30BaTh OA00NE
MHOTOTPaHHHKOB

O0BbEMBI MHOTOI'PaHHUKOB

AKTyanu3upoBath (PaKThl U METOJIBI
IUITaHUMETPUH, PEIEBAaHTHBIC TEME.
OOBACHATH, KaK U3MEPSIIOTCA
00BEMBI TeJI, IPOBOJISI AHAJIOTHIO

C MU3MEpPEHHEM ILIOoIaeH
MHOT'OYTOJIbHUKOB. DOpMyITHUpOBaTh
OCHOBHBIE CBOMCTBA 0OBEMOB.
N3yuaTh, BEIBOIUTH (HOpMYIIbl 00BEMA
MPSIMOYTOJIBHOTO MapaJuIesenuIesaa,
MPU3MBI U THPAMUJIBL.

Beraucnars 006EM pU3MEBL 1
MUPAMUJIBI 110 UX 3JIEMEHTaM.
[TpumMeHsATh 00BEM IIsI peTICHHSI
CTEPEOMETPUIECKUX 3aa4 1 JIIS

HaxXOXICHUA TCOMETPUICCKUX BCIINYNH.

MoaenupoBath peajibHbIE CUTyalluy HA
SI3BIKE TEOMETPHUH, UCCIENOBATH
MOCTPOEHHBIE MOJENH C
HCMOJIb30BAHUEM I'€OMETPUYECKUX
MOHSATHH

- YCTHBIN
OI1poC;
-peleHue
yueOHBIX U
PaKTUKO-
OpUEHTUPOBA
HHBIX 33]1a4;

[ToBTOpeHue: ceuenus,
PACCTOSIHUS U YTJIbI

CTpouTh ceueHne MHOTOTpaHHUKA
METOJIOM CIIE/IOB.

JlaBaThb oIpesieTIeHue pacCTOSHUS
Mexay gurypamu. Haxoauts

- YCTHBIN
OTIpOC;
-pereHue
y4eOHBIX U




paccTosiHuEe MEXAy MapajuleIbHbBIMU
IIJIOCKOCTSIMU, MEXAY IUIOCKOCTBIO U
NapajuIeIbHON €1 PAMOU, MEXKIY
CKPEIIHBAOIIAMUCS IPSIMBIMHU.
CTpouTh TMHEWHBIN Yol JBYTPaHHOI'O
yrila Ha 4epTeKe MHOTOIPAHHUKA U
HaxOJIUTh €ro BennuuHy. Haxonute
YIJIbI MEXY INIOCKOCTSMH B
MHOI'OTPaHHUKAX

IPAKTHKO-
OpUEHTUPOBA
HHBIX 3a7a4

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME
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11 KJIACC

KoimmyecTBo yacoB Cnmcoxk NTOroBbIX IJIAHUPYEMBIX Cnoco0
JIeKTPOHHbIE pe3yJbTaToOB ¢ YKa3aHUueM ITaloB UX OLIEeHKH
Ne HaunmeHnoBaHue pa3ieiioB Beer Kourpo IpakTn (uudpossbie) dopmupoBanus HTOTOBBIX
/| ¥ TeM NPOorpamMMbl JbHBbIE YyecKkue odpa3soBaTe/IbH IJIAHUPYEMBI
0 padoTbI padoThbI ble pecypchbl X
pe3yJIbTaToB
AKTyanusnposaTtb $aKTbl U METOAbI - YCTHbIV
NAaHUMETPUN, peNeBaHTHbIe TEMe, onpoc;
NPOBOAUTL aHANOTUN. -pelueHne
[asatb onpeaenexna chepsbl U Wapa, Ux y4yebHbIX 1
LLeHTpa, paauyca, AmameTpa. NpPaKTUKo-
Onpegnenatb chepy Kak Gurypy BpaleHuns OPUEHTUPO-
OKPYKHOCTH. BaHHbIX 3a-
WccnepoBath B3avMHOE pacnonoxeHve Aay
chepbl U NNOCKOCTH, ABYX chep,
WNNOCTPUPOBATD 3TO Ha YepTeXax u
PUCYHKax.
dopmynunposaTb onpeaeneHve
Tena BpareHnus 12 KacaTes/IbHOM NAOCKOCTU K chepe, CBONCTBO

M NPU3HAK KacaTe/IbHOM MNOCKOCTH.
3HaKOMMUTBLCSA C reode3nyeckMMmn IMHUAMM
Ha chepe O6BACHATD, YTO HA3bIBAlOT
UMAMHAPOM, Ha3blBaTb €r0 3/1IEMEHTbI.
M3yyaTb, 06BACHATL, KaK NONYYMTb
UMAMHAP NYTEM BpaLLEeHUA
NPAMOYroNbHMKa.

BbIBOAMTb, UCNO/Ib30BATL GOPMY/IbI
AN BblMUCNEHMSA NaowWwaamM 6OKoBOM
NOBEPXHOCTU UMIMHAPA.

M3yyaTb, pacno3HaBaTb pPa3BepTKy
unamHapa. N3obpaxkatb UMAMHAP U ero




ceyeHus
NJI0CKOCTbIO, NPOXOAALLEN Yepes ero

0Cb, NapannenbHon unu
nepneHaNKYAAPHOM ocu.

HaxoguTb nnowaamn aTux ce4eHui.
MogaennpoBaTb peasibHble CUTyaLumn Ha
A3bIKE reoMeTpumn, UccnenoBaTtb
NOCTPOEHHblE MOAENN C UCNONb30BaHUEM
reoMeTpuYecKkux NOHATUN. OBBACHATD,
KaKoe Te/l0 Ha3bIBakoT KPYroBbIM KOHYCOM,
Ha3blBaTb €ro 3/1IeMEHTbI.

MN3y4aTb, 06BbACHATL, Kak NONYUYUTb

KOHYC MYTEM BpaLLEHUA NPAMOYro/IbHOro
TpeyronbHuKa. M306parkaTb KOHYC 1 ero
cevYeHus NNOCKOCTbI, MPoXoasaLen Yepes
OCb, M NJIOCKOCTbIO, NEPNEHANKYNSAPHOM

K ocu. M3yyaTb, pacno3HaBaTb Pa3BEPTKY
KOHyca. BbiBoAUTb, UCNONb30BaTb
bopMyibl 414 BblUMCAEHMA NAOLLAAM
60oKoBOM

NoBepPXHOCTU KOHyca. HaxoauTb naowaam
ceyeHu, NPOXoAALLMX Yepes BEPLUMHY
KOHYCa Uan NepneHauKyNapHbIX ero ocu.
O6bACHATb, KaKoe TeNo Ha3blBaeTcA
YCEYEHHbIM KOHYcOM. M3yyaTb, 06bACHATD,
KaK ero no/iyuynTb NyTEM BpalleHus
NPSMOYro/ibHOW Tpaneuun. BeiBoauTb,
NPUMeHATb GopMyny AN BblYUCAEHUNA
naowaam 60KoBoIM NOBEPXHOCTH
YCEUYEHHOrO KOHyca. AKTyasIn3npoBaTb
baKTbl U meToabl

NAaHUMETPUN, pefieBaHTHbIE TEME,
NpoBOAUTb aHaornu.




PewaTb cTepeomeTpuyeckmne 3agaum,
CBA3aHHbIE C TeslaMU BpaLLeHus,
NOCTPOEHMEM CEYEHUI TEN BPALLEHMUSA, C
KOMBWHaLMAMM TeN BPaALLEHMUA U
MHOTOrpaHHWKOB Ha HaxoXaeHne
reomeTpuyeckmnx sesIM4YnH.

Ncnonb3oBaTb Npu peleHnun
CcTepeoMeTPUYECKMX 3aa4
naaHMMmeTpuyeckue GpakTbl U METOAbI
334341 Ha BblYUC/IEHME N AOKA3ATENbCTBO.
MogaennpoBaTtb peasbHble CUTyaLumn Ha
A3blKe reoMeTpumn, nccaenosaTtb
NOCTPOEHHbIE MOZENN C UCMOJIb30BAHUEM
reoMeTpUYecKMX NOHATUM

OO0BEMBI TET

AKTyanunsmnposaTb GpaKTbl U MeTOAbI
NJaHUMETPUM, PeSIeBAHTHbIE TEME,
NpPoBOAMUTb aHaNOMMN.

BbIBOAMTb, UCNOIb30BATH GOPMY/IbI
06BEMOB: NPU3MbI, LUAUHAPA, MUPaMUAbI,
KOHYCa; YCEeYEHHOWN NMpamuabl 1
YCeUYEHHOro KoHyca.

Pelwatb cTepeomeTpryecKkme 3a4auu,
CBA3aHHbIe C BblYNCIeHNEM 0O BEMOB.
®opmynmMpoBaTb onpeaesieHne WapoBoro
CermeHTa, LWapoBoro €101, LWapoBOro
cektopa. MpumeHATb dopmMynbl ANA
HaxoXAeHna 06 bEMOB LIAPOBOro
CermeHTa, WapoBoro cekTopa PewaTb
CTepeoMeTPUYECKME 33434, CBA3AHHbIE C
06BbEMOM Wapa 1 naowagbto coepsol.
MoaennpoBaTb peasibHble CUTYaunn

Ha A3blKe FreOMeTPUM, UccaesoBaTb
NMOCTPOEHHbIE MOAENN C UCMONb30BaHMEM

- YCTHbIV
onpog;
-pelweHmne
Yy4ebHbIX U
NpaKTUKO-
OpUEHTHpO-
BaHHbIX 3a-
hay




reomeTPUYECKUX NOHATUNA.
AKTyannsnpoBsaTtb ¢aKTbl U MeToAbl
NAaHUMETPUU, peNeBaHTHble TeMe,
NpoBoAMUTb aHaNormu.

PelwaTb cTepeomeTpryecKkme 3a4auu,
CBA3aHHble C COOTHOWEHMEM 06bEMOB
M NoBepxHoCTel Nogo6HbIX TeN B
npocTpaHcTBe.

MogaennpoBaTb peasibHble CUTyauun Ha
A3blKe reomMeTpun, nccieaoBaTtb
NMOCTPOEHHbIE MOZE/NIN C UCMO/b30BaHMEM
reomeTPUYECKUX NOHATUI

BekTopsl 1 KOOpIMHATHI B
IIPOCTPAHCTBE
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AKTyanusnpoBaTb ¢aKTbl U MeToAbl
NAaHUMETPUN, PeNeBAHTHbIE TEME,
npoBoauTb aHasnormn. OnepmpoBsaTb
NOHATMEM BEKTOP B MPOCTPAHCTBE.
dopmynuposatb NpaBuIo
napannenenunena Npu CAOXKeHUN
BEKTOPOB.

CKNlaablBaTb, BbIMUTATb BEKTOPbI,
YMHOaTb BEKTOP Ha 4ncio. M3yyaTb
OCHOBHbI€E CBOMCTBA 3TUX OMepauui.
[aBaTb onpeaeneHne NPAMOYroabHOM
CUCTEMbl KOOPAMHAT B NPOCTPAHCTBE.
BbIpa3suTb KoOopAMHaTbl BEKTOPA Yepes
KOOPANHATbI €ro KOHLO0B.

BbiBOAUTbL, UICNONB30BaTb Gopmyny
OJ/IMHBI BEKTOPA M PacCTOAHMA MeXAy
TOYKaMMU.

BbipakaTb cKanApHoe npousseneHue
BEKTOPOB YepPE3 UX KOOPAMHATHI,
BbIYMCAATb YrON MEXAY ABYMA BEKTOPaMMU,
ABYMA NPAMbIMMU.

- YCTHbIM
onpoc;
-peweHmne
Yy4ebHbIX U
npaKTUKo-
OpUEHTHpO-
BaHHbIX 3a-
nay




HaxoauTb yron mexay npamoit u
NIOCKOCTbIO, YTON MEXKAY ABYMSA
MJIOCKOCTAMM aHAIMTUYECKUMU METOAAMM.
BbIBOAMTb, NCNOIb30BaTh GOPMYNY
paccToAHMA OT TOYKM A0 NAOCKOCTU

Pewatb npocTeiiwne 3aaa4un Ha - YCTHbIV
HaxOoMAeHWUe [/INH 1 YINOB B onpoc;
reomeTpuyeckunx Gurypax, NpMMeHsTb -peleHune
Teopemy Mudaropa, y4eOHbIX 1
TEopPEMbI CUHYCOB N KOCMHYCOB. NpaKTUKO-
[ToBTOpeHmE, 00001ICHNME, P y y
. 7 1 HaxoauTb N/ioLaab MHOMOYroIbHUKA, OpUEHTUPO-
cHCTeMaTH3allys 3HAHUI
Kpyra. PacnosHaBaTb nogo6Hble Gurypbl, BaHHbIX 3a-
HaxoAWTb OTHOLWEHMA A/IMH W NIOWAAEN. fAay

Ncnonb3oBaTb Npu peleHnn
cTepeomMeTpUYecKmx 3agad GakTbl U

mMeToabl N1IaHUMETPUN

OBIIEE KOJIMYECTBO YACOB

[10 [TIPOT'PAMME 34 3 0




