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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
ooyuarommmxcs 10 —11 kmaccoB paspabotaHa Ha ocHoBe DenepanibHOTO
roCyJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00Iero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMM, MPEIBABIIEMBIX K
MaTeMaTUYecKoMy OOpa30BaHHMIO, U TPATUIIMNA POCCUHUCKOTO 00pa3oBaHMS.
Peanmuzanus nmporpaMMbl 00eCTICUMBACT OBJIAJICHUE KIFOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JUJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHMs,
LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JHMYHOCTHOTO M TO3HABATEJILHOTO pa3BUTHUS
JMYHOCTU 00YUYaIOIIIHXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpUHM Ha YPOBHE CPENHEro O0OIIero
o0pa3oBaHus O0O0YCIOBIEHA MPAKTUYECKOM 3HAUYMMOCTBHIO METANpeIMETHBIX H
IPEIMETHBIX PE3YJIbTATOB OOYYEHMsS] T€OMETPUU B HANpaBICHUU JIMYHOCTHOTO
pa3BuThs oOywaromuxcs, (GopMupoBaHusi (YHKIUOHATBHOW MAaTEMaTHUYECKOU
IPaMOTHOCTH, U3YYEHHS IPYruX y4eOHBIX NUCUMIUIMH. PazBuTue y oOydaronmxcs
IPABWIBHBIX MPEACTABICHUN O CYHIHOCTH M HPOUCXOXKICHHH TI'€OMETPUYECKUX
a0CTpaklMii, COOTHOIIEHUH PEATBHOTO M HUICAIBHOIO, XapaKTepe OTPaKEeHUS
MAaTeMaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
reOMETPUU B CUCTEME HAYK U POJIM MAaTeMaTH4YEeCKOro MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yJaliuxcsi, a Tak)Ke KaueCTB MBIIUICHUS,, HEOOXOAUMBIX JUIsl aJanTalud B
COBPEMEHHOM OOLIECTBE.

['eomerpus sABiA€TCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedyuBaeT BO3MOMKHOCTb H3YYEHHs Kak
JUCLUIUIMH €CTECTBEHHO-HaYyYHOM HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIlUIeHHE, (GOpPMUpPYEMOE MPU HU3YYEHUU OOYJaroIIMMHUCS
HNOHSTUIUHBIX OCHOB I'€OMETPUH U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPKICHUN
B XOJ€ pEUIeHUs T'€OMETPUYECKHX 3a/lady, YMEHUE BBLABUIAaTh M ONPOBEPrarh
TMIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCS IPU PEIICHWH 331a4 €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCA B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO
BCEX 00JacTAX NeATeNbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHHU U
OPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COUUaIbHOro ObITHs, (opma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO MO3HAHUS W aKTHBHOTO

npeoOpa3oBaHusi  JeHCTBUTENbHOCTU. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
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oOpazaMu OOBEIUHSAET pa3HblE BHUABl YYEOHOM W TPYIOBOH JESATEIBLHOCTH,
ABJIAETCA OJHMM M3 TMPO(PECCHOHAIBHO BAXKHBIX KAadyecTB, MO3TOMY aKTyalbHa
3aja4a (QOpMUpPOBaHUS y OOYYAIOUIUMXCA MPOCTPAHCTBEHHOIO MBILIUICHUS Kak
Pa3HOBUJIHOCTH OOpAa3HOTO MBIIIJIEHUS! — CYIIECTBEHHONO KOMIIOHEHTa B
HOJrOTOBKE K MPAKTUYECKOM IEeATEIbHOCTH M0 MHOTUM HalpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4yeHuss — 001eo0pa3oBaTebHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOydJarommxcs  4epe3  oOecleueHue  BO3MOXHOCTH  MPUOOPETCHHS |
VCIIOJIb30BAHUSL CUCTEMAaTHUYECKUX TIE€OMETPUYECKUX 3HAHUM U JIEUCTBUM,
CHeLM(PUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOAOHKEHHST 00pa30oBaHUs
[0 CHEUAILHOCTSM, HE CBS3aHHBIM C IPUKJIAHBIM HCIIOJIb30BAHUEM F€OMETPUH.

[Iporpamma mo reoMerpun Ha 0a30BOM YPOBHE IpeAHA3HAUYEHA IS
O0y4aroOUIMXCsl CPeHEN LIKOJIbI, HE MCHBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOro 001Iero oopazoBanus. Takum oOpa3oM, 00 yuarouiuecs: Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MaTEeMaTHUE€CKUE YMEHHsI, CBS3aHHBIC
CO CHEHU(PHUKON TreoMETpUM M HEOOXOAMMBIE /JIs KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHUTh I€OMETpHIO Oosee
rIyOOKO, €Clii B JajbHEHIIEM BO3HHKHET HEOOXOJIMMOCTh B T€OMETPUYECKHX
3HaHUSAX B MPO(eCcCUOHANBHOMN 1eATEIbHOCTH.

JlocTkeHne 1Lenu OCBOEHHS MpOrpaMMbl OOECHEYMBAETCA PEIICHUEM
COOTBETCTBYIOIIUMX  3ajad. llpuopuTeTHbIMH 3aayaMud  OCBOEHMSI  Kypca
«I"eomerpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opmupoBaHHe TMpEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHUE TPEICTABICHUS O MHOTOTPAaHHUKAX M TeJlax BpalleHUs
KaK O BaXHEHIINX MAaTeMAaTUYECKUX MOJEISAX, MO3BOJISIONINX OMHCHIBATH
Y U3y4yaTh Pa3HbIE SIBICHUS OKPYXAIOIIEr0 MUPA;

e (opMUpOBaHHE YMEHHUs paclo3HaBaTh HA YEpPTEkKax, MOJAEIAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U Tella BPalCHUS;

e OBJIQJICHUE METOJAaMH PELIEHUs 33]a4 Ha MOCTPOCHUs Ha M300paKEHMSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMUpOBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMU MOHATUAMH O
MHOTOTpaHHUKAX U TejlaX BpallleHUsI U UX OCHOBHBIMH CBONCTBaMU;

e OBIQJCHUE  QITOPUTMAMH  pCEIICHHWs  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHue  yMEHHUS  MPOBOJUTH  HECIOXKHBIE  JIOKa3aTelIbHbIE
paccyKIeHusi B XOJA€ pEIIeHUS CTEepPEOMETPUUECKUX 3aJad M 3a1ay C
IPAKTUYECKUM COJIEpPIKaHUEM;



e pa3BUTHE WUHTEUIEKTYyalIbHBIX U TBOPYECKHUX CrocoOHOCTEM
OoOy4JalIMXcs, [O3HABATENbHOW  aKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUI, KPUTUYHOCTH MBIIUICHUS;

e (opmMHupoBaHUE (yHKIIMOHATBHOMN TPaMOTHOCTH, pENEBAaHTHOM
r€OMETPUU: YMEHHUE PpacCllO3HABaThb IMPOSBICHHUS TE€OMETPUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTyalUsIX W MPU HU3YYEHUU JPYrUX Y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBHCHMOCTE ¥ 3aKOHOMEPHOCTEH, (OpMyIHpOBaTH HMX Ha S3bIKE
reOMETPUH U CO3/1aBaTh T'€OMETPUUECKUE MOEIH, MPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI ammapar Uid pelIeHUs MPaKTUKO-OPHUEHTHPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OIICHUBATh MOJIYYCHHbIE PE3YJIbTATHI.

OTnMYUTENHLHON OCOOEHHOCTBIO MPOrpPamMMbl SIBISIETCSl BKJIIIOYEHUE B KypC
CTEPEOMETPUM B Hayajle €ro M3ydyeHus 3aJad, pellaeMblX Ha YPOBHE
WHTYUTHUBHOI'O TIO3HAHUS, U ONPEACIEHHBIM 00pa3oM opraHu30BaHHas padoTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIILJICHUS, CTUMYJIUPYET MPOTEKAaHUE WHTYUTHUBHBIX MPOILIECCOB, MOTHUBUPYET K
JAIbHEUIIEMY U3YUYECHUIO IIPEIMETA.

[Ipennourenue oTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
NPaKTUYECKOM JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalmxcsi B Kypce€ CTEpEOMETPUM IPOBOJIWTCA 3a CUET PELICHUS 3a4ad Ha
CO3/IaHME€  TNPOCTPAHCTBEHHBIX O00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IpoCTpaHCTBEHHBIMM oOpa3zamu. Co3ganue oOpa3za MNpPOBOJIUTCS C OMOPOW Ha
HarJsiAHOCTh, A OINEepUpOBaHHME 00pa3oM — B YCIOBHUSX OTBJIEUEHHUS OT
HarJIITHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIeP KaHuS.

OcHOBHBIE cofepKaTesbHble JIMHUKM Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BekTopbl U KOOpAMHATHI B MIPOCTPAHCTBEY. DOPMUPOBAHHUE JTIOTUUECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COAEPKATEIbHBIM JIMHHUSIM, HO M IO TOoAam
0o0y4eHHUs Ha YPOBHE CPEHEr0 00IIIero 00pa3oBaHMs.

Conepkanue o0Opa30BaHMs, COOTBETCTBYIOIIEEC MPEIMETHBIM pe3yJbTaTam
OCBOEHHsl paboduell mporpaMmbl, pacnpeAcsi€HHbBIM 10 ToAaM oOy4YeHwUs,
CTPYKTYpUPOBAaHO TakUM O00pa3oM, 4TOObI OBJIAJCHHUE TIE€OMETPUUECKUMHU
MOHATUSMH U HABBIKAMHU OCYIIECTBIIUIOCH MOCIIE0BATENBHO U MOCTYNATEIBHO, C
COOJIIO/IEHNEM TPUHIUIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOUAJIHCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYYalolMXCs, paclIupss |
yrayossis e€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIEC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yuyenue reomerpun orBoautes 2 yaca B Henemo B 10 knacce u 1 gac B
Hezaemo B 11 kiacce, Bcero 3a ABa roja ooydenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEepeOMETpUM. Touka, TmpsAMas, IUIOCKOCTD,
npoctpaHcTBO. lloHsATHE 00 akCMOMAaTHUYEeCKOM IOCTPOCHHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUA U3 HUX.

B3anMHOE pacnosiokeHUue MpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS,
NapaJuleJIbHbIE W CKpelIMBAaroIMecs mpsamele. [lapamnenpsHOCTs NpsAMBIX U
IUIOCKOCTEd B IPOCTPAHCTBE: IapajulelbHbIE INPSMBIE B  INPOCTPAHCTBE,;
[MapaJUIENIbHOCTD TPEX NPSAMBIX; MAPAJUIENBHOCTh IPSIMOM M INIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; yroJIl MEXKIy MNpPAMBIMH B IIPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEH: napajljIesIbHbIE IUIOCKOCTH; CBOICTBa
napajuielbHbIX  miockocted. [lpocreiimme mpocTpaHCTBEHHBIE (GUTYpHl Ha
IUIOCKOCTH: TE€TPa3p, KyO, napajuiesenuIe]; IOCTPOCHUE CEUEH .

[lepneHIUKYJIAPHOCTD NMPAMOW M IUIOCKOCTH: MEPNEHAUKYIISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, IMpsMbIE IIapajuIe/IbHbIE W IEPIECHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPIECHAUKYJSIPHOCTA IPSIMOM M INIOCKOCTH, TeOpeMa O MpAMOMH
NEPNEHAUKYJIISAPHON TIOCKOCTU. YTJIIBI B MPOCTPAHCTBE: YIrOJ MEXKAY NMPSAMON H
IUIOCKOCTBIO;  ABYI'PaHHBIA  YroJl, JIMHEWHBIA yroJ JBYTPAaHHOrO  yrJa.
[leprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSHHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE
OT MNOpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
IleprieHIUKYIAPHOCTh  IUIOCKOCTEM: TPU3HAK  MEPIEHAUKYIAPHOCTH  JABYX
IJIOCKOCTEN. Teopema o0 TpEX MEePHEHANKYIISIpax.

MHororpaHHuKu

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'PaHHHKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBI; MIpsiMasi U HaKJIOHHAs MPU3MBbL, OOKOBas U
HIOJIHAs IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IPSIMOYT OJIbHBIN
MapajuleNieNaIe] U ero cBoucrea. llupammupma: n-yronpHas nupamuga, TPaHU H
OCHOBaHHUE MUpPaMUbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPAaBUIIbHAS U
yceu€HHas MNHUpaMuAa. OJJIEMEHTBl Npu3Mbl M nHUpamuasl. [IpaBuibHbIE
MHOI'OTPaHHUKU: IOHATUE IPABUIBHOIO MHOIOTPAaHHHMKA; IPaBWJIbHAs IIpU3Ma U
[IpaBUJIbHAs NUPAMUJA; IPaBUIbHAA TPEYroJibHas NUpaMUIa WU IPABUIbHBIN
TeTpa’ap; KyO. llpencraBneHue o NpaBUIBHBIX MHOTOTPAHHMKAX: OKTadJp,
nojeka’ip u ukocasip. CedeHust MIpU3Mbl U IMPAMHUJIBI.



CummeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IJIOCKOCTA.  DJEMEHThl CUMMETPUM B NUpaMuAax, Napajlienenunenax,
PaBUJIbHBIX MHOTOI'PAHHUKAX.

Bbluucnenne 3J€MEHTOB MHOTOTPAHHHMKOB: pEOpa, JauaroHaiv, YIJIbL
[Tnomaas OOKOBOM TOBEPXHOCTH M TOJHOW TMOBEPXHOCTU TMPSMOW TPHU3MBI,
IoNaJb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTM M TMOBEPXHOCTU TMPABWIBHOW MNUPAMUIBI,
TeopeMa O IUIomaau yceu€HHo mnupamuabl. llonarue o0 oO0véme. OOBEM
MAPaMUJIbI, TPU3MBI.

[TonoOubie Tenma B mpocTpaHcTBe. COOTHOLIEGHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEJL.

11 KJIACC

Tena Bpamenus

[Mumuaapryeckas TIOBEPXHOCT, o0pa3yroriue VTAHIPAUYECKON
MMOBEPXHOCTH, OCh IMUIMHIPUICCKOW TIMOBEPXHOCTH. [lMmuHApP: OCHOBaHHS W
OOKOBasi TMOBEPXHOCTh, oOOpasylomass M OCh; IUIOMAaAh OOKOBOM U TOJIHOU
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yronue KOHWMYECKOW IMOBEPXHOCTH, OCh M
BEpIIIMHA KOHMYECKOM MoBepXHOCTH. KOHyC: OCHOBaHUE W BepIIUHA, 00pa3yromiast
U OCh, IUIOmAAb OOKOBOW U TIOJMHOM TIOBEPXHOCTU. Y CEUYEHHBIH KOHYC:
oOpa3ylonue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paguyc, IUaMeTp; IUIONIAJb MOBEPXHOCTH CQEpsl.
B3anmHoe pacnonokeHne cdepbl U MIOCKOCTH; KacaTelabHas MIIOCKOCTh K cdepe;
Iomaabs chepsl.

N300paskeHre Tes BpalleHus Ha TUIOCKOCTU. Pa3BEépTka UIMHIIpa U KOHYCA.

KoMOuHanuu Ten BpalmieHWsi ©W  MHOTOTPAHHUKOB. MHOrOTrpaHHUK,
ONMMCAaHHBIA OKOJO cdeppl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WM TEJO
BpAIICHHSI.

[Torstue 06 06pEMe. OcHOBHBIEC CBOMCTBAa 00BEMOB Tenl. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO TMapajuiesienumnena u cienctsus w3 He€. OObEM UMIMHJApA,
KoHyca. O0BEM 11apa U 1Iomaab cepsol.

[lomo6ubie Tema B mpoctpaHcTBE. COOTHOMICHUS MEXAY IUIOMAASIMU
MOBEPXHOCTEH, 00bEMaMu TTOJI0OHBIX TEJT.

Ceuenus mwmmHApa (MAapaUIebHO W TIEPIICHIUKYISIPHO OCH), CCUCHHUS
KOHyca (mapajyieibHO€ OCHOBAaHUIO W MPOXOJSINEe Yepe3 BEpIINHY), CEUCHUS
nrapa.

BekTopbl 4 KOOPAUHATHI B IPOCTPAHCTBE



BekTop Ha MI0CKOCTH U B pocTpaHcTBE. C0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YMUCIO. Pa3nokeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapauienenunena. PemeHune 3amay, CBA3AHHBIX C
NIPUMEHEHUEM TpaBWJI JEUCTBUM C BekTopamu. I[IpsmoyronsHas cucrema
KoopauHatr B ImpoctpaHcTBe. Koopauuatel Bektopa. IIpocreiimme 3amaun B
KOOpJMHATAaX. YTON MexAy BeKkTopamu. CKaasipHOE IPOU3BEACHUE BEKTOPOB.
Brruncienne yrioB Mexay NPSMBIMH M IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUH '€OMETPUYECKUX 3a1ad.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHHUS TMPOrpPaMMbl y4eOHOTO TMpeaMeTa
«MaremaTrka» XapakTepHU3yIOTCS:

I'paxaanckoe BociuTanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UITUU 00YJArOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O UYJieHa POCCUMCKOro OOIIecTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SIBICHHM,
IpoLEenyp TPaKIAHCKOro oO0miecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHUEM
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
GYHKIMAMY 1 HA3HAYEHUEM.

IlaTprornyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKIaHCKON MICHTUIHOCTH, YBAKCHUS K
MPOLIJIOMY ¥ HACTOAIIEMY POCCHUMCKON MaTEMATHUKH, [IECHHOCTHBIM OTHOLLIEHHEM K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTIXKEHHH B JPYTrUX HayKax, TEXHOJOTHsX, cpepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTrO Hapo/a;
c(hOpMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEJICHMUS,
CBS3aHHOI'O C MPAKTHYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJ|a B TIOCTPOEHUE YCTOMYMBOTO OYAYIIEro.

JcTeTHYeCKOe BOCIIMTAHME:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIKOYAs ICTETUKY MAaT€MaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, pelICHU, pacCyXIECHUM;
BOCIIPUMMYHBOCTBHIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

duznyecKoe BOCIUTAHME:

cOpMUPOBAHHOCTHIO YMEHHSA NPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
WHTEpecax 370pOBOTO U OE30MacHOro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JI0POBbBIO (3J0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKHUM 3aHSATUU U

OTHbIXa, peryJsipHas (duznueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHNU, npu 3aHATHAX CIIOPTUBHO-0310pPOBUTEIBHOU
JESATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYHOJIIOOUS; MHTEPECOM K
paznuyHbIM  chepam  mpodeccHOHATBHOM  JEATEIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHHUSIMH, YMEHHEM COBEpILaTh OCO3HAHHBINH BHIOOD



Oyaymield mpodeccud W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC IUIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTHIO K MaTeMAaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKEHUM BCEH KU3HHU, TOTOBHOCTHIO K AKTHBHOMY
Y4aCTHIO B PEIICHUH MTPAKTUICCKUX 3a7a9 MAaTEeMAaTHIECKOW HAIIPaBICHHOCTH.

IKOJIOrH4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpPbI, TOHUMAaHHEM BIUSHUS
COIMAITLHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATLHOM
Cpenbl, OCO3HaHWEM TJI0O0ATBLHOTO  XapakTepa OKOJOTUYECKHX MpobIieM;
OpUEHTaIMel Ha TPUMCHCHHE MaTeMaTHYCCKUX 3HAHWU IS pEIICHHUS 3a71av B
00JaCTH  OKPYXKAIOIIeH Cpefbl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOYKHBIX TIOCTICICTBUIN TSI OKPYKAFOIIECH CPEJIbI.

LleHHOCTH HAYYHOI 0 MO3HAHUSI:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsA HAyKH H  OOIIECTBEHHOW TPAKTUKH, MOHHUMaHHUEM
MaTeMaTUYeCKOW HAayKh Kak cQepbl 4YeJIOBEUECKOW MeATeITLHOCTH, JTaroB ¢
pa3BUTUS W 3HAYMMOCTH [UUIsl Pa3BUTHSA [UBUJIM3AINH; OBJIAJACHHEM SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYeCKON KyJIbTYpOWl Kak CpEJICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJIATH TMPOCKTHYIO W HCCIEAOBATEILCKYIO NEATCIbHOCTD
WHIUBUIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOEHHUS MPOrpaMMbl YUeOHOTO MpEeIMeTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATLHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUusMuU, YHUBEPCATbHbIMU PE2YAAMUSHLIMU OCUCTNEUIMU.

1) Vuusepcanvnvie  no3nasamenvHvle  Oelicmeus, obecneyusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYecco8 oobyuarowuxca (oceoeHue
Memooo8  NO3HAHUSA — OKpYXHCAlowe2o  Mupa,  NpUMeHeHue  J02UYECKUX,
uccnedo8amenbCKux onepayuil, ymenuti pabomams ¢ uHgopmayueti).

ba3oBble oruueckue JeMCTBUSA:

e BBIIBISITh U XapaKTE€PU30BaTh CYIIECTBEHHBIC NMPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHITHH, OTHOIICHHH MEXIY MOHATHSIMHU, (OPMYIHPOBATH
ONpeseNieHus]  TMOHSATUH;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJaccu(UKaIuy, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIU3A;

e BOCHpPUHUMATh, (QOPMYIUpPOBaTH U  MNPEOOPa30BHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIC W OTPHUIATCIIbHBIC, €IWHUYHBIC, YaCTHBIC W OOIIWE,
YCIIOBHEIE;
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e BBIBISATH  MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWUMOCBA3U U
npoTuBOopeunsi B (akTax, JAaHHBIX, HAOMIOJAEHUSX U YTBEPKIACHUAX;
npeayiaraTb ~ KpUTEpUHA  JJIsI  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHIL;

e JIeNIaTh BBIBOJbI C HMCHOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHIYKTABHBIX YMO3AKIOYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

e TPOBOJUTH CaMOCTOATEIBHO J0Ka3aTeIbCTBa MaTeMaTUYECKUX
YTBEPKACHUMN (MpSAMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOAUTH TIPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBOJIbI,

e BBIOMpaATH cHOcOO perieHus y4dyeOHOM 3amauu (CpaBHMBATh HECKOJBKO
BapUAHTOB peElIeHUs, BbHIOMpaTh HauOoyee NOAXONAIIUNA C Y4ETOM
CaMOCTOSITEIbHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareibckue AeicCTBHUA:

e HCIIOJNB30BaTh BOMPOCHI KAK MCCIEI0BATEIbCKHI MHCTPYMEHT IMO3HAHUS;
dbopMyIMpoBaTh BOMPOCHL, (UKCUPYIONIME MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHABJMBaTh MCKOMOE W  JaHHoe, (OopMHUpOBAaTH  TUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;

e MPOBOAUTH CaMOCTOSITEIIbHO CIJIAHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MAaTeMaTH4ecKOro
OOBEeKTa, SBJICHUS, TIPOIECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXIy
00BbEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

e  CaMOCTOATEJILHO (POopMyIUpPOBaTH 00OOIIEHUS U BBIBOJIBI MO Pe3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, WCCIIEIOBAaHUSI, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U O00OIICHUH;

e IIPOTHO3UPOBATh BO3MOXKHOE pPA3BUTHE IPOLECCA, a TAKXKE BbBIIBUIATh
MIPEATIONIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

e BBIABIATH JACPUITUTHI WHPOPMAIMH, JAHHBIX, HECOOXOTUMBIX IS OTBETA
Ha BOIIPOC U JJISI pELICHUS 3a]1a4U;

e BBIOMpAaTh WH(OpPMAIIMIO W3  HUCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHOOPMAIINIO
pa3IMYHbBIX BUIOB U (POPM IIPE/ICTABICHUS;

e CTPYKTYpUPOBaATh MHQPOpPMAIIUIO, MPEACTABIATh €€ B Pa3IMUHbIX (hopMax,
WJUTIOCTPUPOBATh TpaduyuecKy;

e OLICHUBATH HaJIEKHOCTh uHpopmaru o CaMOCTOSITEIHHO
chOpMyIHPOBAHHBIM KPUTEPUSIM.

2)  VHusepcanvnvle KOMMyHukamueHvle Oelicmeus,  obecneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.
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Oouienue:

BOCHPUHMMAaTh M  (OPMYJIUMpPOBaTh CYXKACHUS B COOTBETCTBUHU C
YCIOBUSIMHU U LIETSIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KAaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pELIeHUs 3a]a4l, KOMMEHTHUPOBATH MMOTYYEHHBIN pe3yibTarT;

B X0JIe 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
po0JIeMbl, pelIaeMO 3a1a4l, BbICKa3bIBaTh UJIEU, HALIEJICHHBIE HA MTOUCK
PELICHHUSI; COIOCTABJIATh CBOM CYXKACHUS C CYXICHUSAMH JIPYruX
YYaCTHUKOB JUAJOra, OOHapyKMBaTh pa3jIMyue W CXOJICTBO MO3ULHUIN; B
KOppeKTHOU popme HpopMynupoBaTh pa3HOIIIACHUS, CBOM BO3PaKECHMUS,
MPEACTABIATh  PE3YydbTaThbl  pELIEHUs  3aJauyd,  OKCIEPHUMEHTA,
UCCIIEIOBAHUs,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMparh  ¢opmar
BBICTYIUICHHUS C YIETOM 3a7a4 MPE3ECHTAMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTno:

3)

NOHMMAaTh U  HKCIOJb30BaTh  IMPEUMYIIECTBA  KOMAHAHOM U
MHAVBUAYAJIHOW paOOTHI TP pelIEHUH YU4e€OHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHON JESTEIBHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboTBhI, pacpeaessiTh BUABI padOT, AOrOBAPUBATHLCS, OOCYXKAATH IPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOIbKUX JIFOJIEH;
y4acTBOBATh B IPyNMHOBbIX (hopMax paboThl (00CYxkaeHUSI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJIHATH CBOIO YacThb pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI;
OLICHMBAaTh Kauye€CTBO CBOETO BKJAJa B OOIIMA MPOIAYKT MO KPUTEPUSIM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUSL.

Yuusepcanvnvie  pezynamuenwvie  Oeiicmesus, obecneuugarom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranmzanmusi:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a7aud, BEIOUPATh CIIOCO0 pelieHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIIB:

BIIQJICTh HAaBBIKAMU [O3HABaTEJbHOW pedIeKCuW Kak OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM U MBICIUTEIBHBIX IPOILIECCOB, UX PE3YJIHTATOB;
BIIAJIETh  CIMOCO0AMHM  CaMOIPOBEPKH, CAMOKOHTpPOJIS —mpolecca |
pe3ysbTara peueHus MaTeEMaTHIECKOM 3a1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh TP PEIICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTH HA OCHOBE HOBBIX
OOCTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;
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e OLICHMBATh COOTBETCTBHE pe3yJbTara IEIM U YCIOBUSIM, OOBICHATH
MPUYUHBI JOCTIKCHUS WIM HEAOCTIKECHHUSI PE3YJIbTaTOB NESITEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, MPsAMasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS W3 HHUX NPU pEIICHUU
TEOMETPUYECKUX 3a]1a4.

OmnepupoBaTh MOHATHAMU: MAPATUIETHLHOCTh U MEPHEHAUKYIISIPHOCTh IPAMbIX
Y TIOCKOCTEM.

KnaccuduumpoBarh B3aMHOE pacHoOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh NOHATHUSAMM: JBYTPaHHBIA yroj, TpaHH JBYTPAHHOIO YIJa,
peOpo IBYrpaHHOrO yriia; JMHEWHBIM Yroj ABYIPAaHHOTO YIJa; TrpaaycHas mepa
JBYTPaHHOTO yIJIa.

OmnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHMK, BBIMYKJIBIA W HEBBITYKIIbIHA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, MPaBIIIbHBIN MHOTOTPaHHUK.

Pacno3HaBarb OCHOBHbBIE BHJIbI MHOTOTPAaHHHKOB (IUpaMMIa; NpU3Ma,
OPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo).

KnaccuduuupoBarb ~ MHOTOrpaHHMKHM,  BbIOMpasl ~ OCHOBaHMS  JJIs
knaccuukanyy  (BBIMYKJIBIE ¥ HEBBITYKJIbIE MHOTOTPAHHHMKHU; TPABHIIbHBIC
MHOTOTPaHHUKH; TPSIMbIC U HaKJIOHHBIE PU3MBI, TapaylIeTICTUIIC Ib).

OmnepupoBaTh NOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEYEHUE MHOTOIPaHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOCHUS CEYEHUM, NCIIOJIB3YSI METOJ, CJIEIOB.

Ctpouth ce4YeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€OB, BBIMOJHSTH
(BBIHOCHBIE) IIJIOCKME YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUIYp: BHUJ
CBEpXY, COOKY, CHU3Y.

Pemmarp 3aaun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH MO 00pasliaM WIIn
QITOPUTMAaM, TPUMEHSS HW3BECTHBIE AHAJIMTUYECKUE METOJbl IpU PELIECHUU
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3a7a4 Ha BBIYMCICHUE PACCTOSHUN MEXIY JABYMS
TOYKAMHM, OT TOYKM JO TMpPsAMOW, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPEIMBAIOLTUMHUCS TPSIMBIMHU.

Pemmarp 3a7aun Ha HaXOXKACHHE TEOMETPUUECKUX BETMYHH MO 00pasliaM HIIn
QITOPUTMAaM, TPUMEHSS HW3BECTHBIE AaHAJIMTUYECKHE METOJbl NpU pElIEHUU
CTaHJAPTHBIX ~MaTEeMaTHYEeCKMX 3aJad Ha  BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOLIIUMUCS OPSIMBIMH, MEXIy MpPIMOM U  IJIOCKOCTBIO, MEXIY

IJIOCKOCTAMMU, ABYI'PAHHBIX YIJIOB.
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Boraucniare 00bEMBI M MIJIOAAN MOBEPXHOCTEH MHOTOIPaHHUKOB (IpU3Ma,
nvpamuja) € M[OpUMEHEHHEeM (OpMyJ; BBIUMUCIATH COOTHOIICHHUS MEXAY
IUIOIIAIMU TOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOIOIPaHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPUsS B NPOCTPAHCTBE; LEHTP, OChb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX F'€OMETPUYECKUX (PUrypax, MpPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

[IpumensaTe reomerpuueckue (aKThl I PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEeANnoaraolx HECKOIbKO I1aroB PEUIEHUs, €CIU YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOU (opme.

IIpuMenaTs  mpocTeduMe MNpOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELICHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoguThE IpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLE U
KW3HU, PACTIO3HABATH MPOSBICHUE 3AKOHOB T'€OMETPHUH B UCKYCCTBE.

IIpuMeHATh MOJNYYEHHBIE 3HAHUA Ha IPAKTUKE: aHAJIU3UPOBATh pPEaJIbHBIC
CUTyallud U IPUMEHATb HU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA pELICHUs
MaTeMaTU4ecKu CQHOPMYIUPOBAHHOM MPOOJIIEMBI, MOJAEIUPOBATh PEATbHBIE
CUTyallud Ha s3bIKE TI'€OMETPUHM, WCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUIA U TEOpEM, arlnapara ajireopbl; pemarb
IIPAKTUYECKHUE 3a/1a4M, CBA3AHHBIE C HAXO0XKIACHUEM I€OMETPUYECKUX BEIIMUMH.

11 KUIACC

OnepupoBaTh MNOHATUSAMU: LWJIMHIPUYECKAs TOBEPXHOCTh, O0Opasyroliue
UWIMHIPUYECKON  MOBEPXHOCTH;  IIWIIMHADP;  KOHUYECKass  IOBEPXHOCTD,
o0pa3yrolre KOHMYECKON ITIOBEPXHOCTH, KOHYC; CepruyecKasi HOBEPXHOCTb.

Pacno3naBartb Tena BpauieHus (LUIMHAP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHHS TEJI BPALLICHUS.

KnaccuduuupoBars B3auMHOE pacronokeHue chepbl U INIOCKOCTH.

OnepupoBaTh MOHATUSAMMU: IIAPOBOM CErMEHT, OCHOBAHWE CErMEHTA, BBICOTA
CErMEHTA; IIAPOBOM CIIOM, OCHOBAaHME LIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CJOS;
IaPOBOU CEKTOP.

Bbruncnsate  00bEMBI M IJIOHIAJM  NOBEPXHOCTEH TeJ  BpallleHus,
reOMEeTPUYECKUX TN ¢ IPUMEHEHUEM (HOPMYIL

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHMK, BIHCAHHBIM B cdepy
ONKCAaHHBIA OKOJO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WM TEJO
BpallleHHUS.
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BeIaucisaTh COOTHOMICHUS MEXAY IUIOMAASIMU TMOBEPXHOCTEH W 00BEMaMu
MOJOOHEBIX TEIL.

N300paxates u3ydaeMble (UTYpbl OT PYKH M C TNPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BoImoNHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX 00bEMHBIX
buryp: BUI CBEpXY, COOKY, CHH3Y; CTPOUThH CEUCHHSI TEIT BPAIICHUS.

W3BrekaTh, WHTEPOPETHPOBATH W TMPeOOpa3oBBIBaTH HWH(MOpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTekKax U
PHUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATh  JEHCTBUSL  CIIOXKEHUSI BEKTOPOB, BBIUMTAHMUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1at0T.

[TpumeHsTh MpaBUIIO MapaUIeICIHIIC/A.

OnepupoBaTh MOHATUIMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJh BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yrol MEXKIY
BEKTOpaMH, CKAJIIPHOE MPOU3BE/ICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUJIaHAPHBIE
BEKTOPBHI.

HaxoauTs cyMMy BEKTOPOB M TIPOM3BEICHUE BEKTOPA HA YUCIIO, YTOI MEXTY
BEKTOpaMH, CKaSIpHOE TIPOU3BEACHHE, PACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUTHHEAPHBIM BEKTOPAM.

3aiaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTs TeomeTpuueckue (AKTBI I PEHICHUS CTePEOMETPHUCCKUX
3aJ1a4, MPEANOJIaraloinX HECKOJIBKO IIaroB PemeHus, €CIIM yCIOBHUS IPUMCHCHHUSI
3aJIaHbI B SIBHOH (hopme.

Pemate mpocTeiiimme reoMeTpruueckre 3aqavyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/1A.

Pemate 3amaum Ha J0Ka3aTeNIbCTBO MATEMATHMYECKUMX OTHOILIEHUU U
HAXO0XKICHHE T€OMETPUUECKUX BEITUYUH MO o0pa3laM Wiu ajJropuTMam, IpUMEHss
M3BECTHBIC METO/IBI IIPH PEIICHUN CTAaHAAPTHBIX MaTeMaTHYCCKUX 3a/1a4.

[IpumeHsATh  mpocTedIliue TPOrpaMMHBIE  CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPHUICCKUX 3a71ad.

[IpyBOIUTL TpPUMEPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOAEC U
YKU3HU, PACO3HABATh MPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MONMyYCHHBIC 3HAHHWS Ha TPAKTHUKE: aHAIM3UPOBATH pealbHBIC
CUTyallUM U TPUMEHSATh W3YUYCHHbIE TIOHSTHS B MPOIECCE IOMCKA PEIICHUS
MaTeMaTHIeCKh CPOPMYIUPOBAHHOW TMPOOJEMBI, MOJCTUPOBATH pealbHBIC
CUTyallUM Ha S3bIKE TEOMETPUHU, HCCIEAOBATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPHUECKUX MMOHATHI M TEOPEM, arrapaTa aireOpbl; pemarhb
IPAKTUYCCKUE 33/1a49H, CBA3AHHBIC C HAX0XKJICHHEM T€OMETPHUCCKUX BEIIMYHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
1 Bsenenue B ctepeoMeTpuio 10 0 0
) [IpsiMble ¥ IIIOCKOCTH B IIPOCTPaHCTBE. 12 ! 0
[TapamienbHOCTh NPAMBIX U IJIOCKOCTEN
3 HepneHﬂmfynﬂpHOCTL IPSAMBIX U 12 0 0
IUIOCKOCTEN
4 VYTi1bl MEXy NPSIMBIMH U IIOCKOCTSIMU 10 1 0
5 MHororpaHHUKH 11 1 0
6 O6BbEMBI MHOT OTPaHHUKOB 9 1 0
7 [ToBTOpEHHUE: CeueHUs, pACCTOSHUS U YTJIbL 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0

16



11 KUIACC

KoanuectBo 4acos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB u TeM u@poBbie
Ne n/m past Konrpoabnsie | Ilpakrnueckue (1pp )

NpOrpaMMbl Bcero o0pa3oBaTesbHbIC

padoThI padoThI
pecypchbl

Tena BpameHus 12 0 0

O0BEMBI TEN 5 1 0

BekTopsl 1 KOOpAMHATHI B TIPOCTPAHCTBE 10 1 0

[ToBTOpenue, 0000IICHNE, 7 | 0

cUCTEeMaTU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnueckue
padoThI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE

oOpa3oBarejibHbIE

pecypchbl

OCHOBHBIE ITOHATHS CTEPEOMETPHH: TOUKA,
npsiMasi, II0CKOCTh, IPOCTPAHCTBO.
[TpaBuna n300paskeHUs HA PUCYHKAX:
M300pakeHUs MI0CKOCTEH, MapaaeabHbIX
NPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

IHonsrus: MMEePeCCKaroImurecCsd nmiI0CKOCTH,
NepecCKaromuec nmpsamas 1 rmiIoCKOCTb

IlonsTus: MNEpeCCKaromueCs II0CKOCTHU,
NEpECCKAOMUECs IIpsaMast U II0CKOCTh

3HAKOMCTBO C MHOI'OTpaHHUKaMH,
n300pakeHre MHOTOTPAaHHUKOB Ha
pPHCYHKaXx, Ha IPOEKLMOHHBIX YepTexax

HauanbpHble cBeeHus 0 KyOe 1 nupamuie,
ux pa3BEpTKH U Mozenu. CeueHus
MHOT'OI'PaHHHUKOB

HauvaneHble cBeeHus 0 KyOe U mupamuie,
ux pa3BEpPTKH 1 Mozenu. CeueHus
MHOTOT'PaHHUKOB

ITousTre 00 aKCUOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH M CIICICTBHSI U3 HUX
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[TousaTHEe 00 aKCHOMATHYECKOM

8 IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIENCTBUS U3 HUX
[TonaTue 06 aKkCMOMAaTUYECKOM

9 IIOCTPOEHUU CTEPEOMETPHU: AKCHOMBI
CTEPEOMETPHUH U CIIEJICTBUSI U3 HUX
[TousiTHe 06 aKCHOMATUYECKOM

10 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX
B3anmHOe pacnoiokeHue NpsMbIX B

1 IIPOCTPAHCTBE: IE€PEeCEKaroIuecs,
napajuleIbHbIEe U CKPELMBAIOLIUECS
psMbIe
[TapaienbHOCTD MPSAMBIX U INIOCKOCTEN B

2 IIPOCTPAHCTBE: NapajlleIbHbIE NPSMbIE B
MIPOCTPAHCTBE; NapaIEIbHOCTh TPEX
MPSMBIX
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B

13 npoctpaHcTBe: [lapannensHoCTh IpsIMON U
IJIOCKOCTH

14 VYTiIBl ¢ COHAIIPaBICHHBIMA CTOPOHAMH

15 VYron Mexny NpsMbIMH B IPOCTPAaHCTBE

16 Yroa Mexay IpsMbIMH B IIPOCTPAHCTBE

17 [TapannenbHOCTh MIIOCKOCTEN:
napajuieJbHble IJIOCKOCTU

18 CBoiicTBa MapajIeIbHbIX MIOCKOCTEN

19 [Tpocreiimme npocTpaHCTBEHHbBIE (GUTYPHI

HAa TUIOCKOCTH: TETPadp, KyO,
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napauiCJICIIUIIC

20 [TocTpoenue ceueHuii

21 ITocTpoenue ceuenuit
KonTponwsHas padora o teme "[Ipsmbie u

22 IUIOCKOCTH B MPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX U TIJIOCKOCTEH"
IlepnieHIMKYJISIPHOCTD IPSIMOU U

23 IJIOCKOCTU: NEPIEHANKYJIISIPHBIC IIPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsimble napasnienbHble U
MEPIIEHIUKYJIAPHBIE K IIIOCKOCTH

)5 IIpsimble napasnienbHbIe U
NIEPIIEHIUKYJIIPHBIE K IITIOCKOCTH

26 [Tpu3Hak nepneHauKyJIIpPHOCTH NPSIMON U
IIJIOCKOCTH

7 IIpu3Hak neprneHIuKyJJIIpHOCTH NPSIMON U
MIJIOCKOCTH

)3 Teopema o npsAMoN neprneHaAUuKyISIpPHON
IIJIOCKOCTH

29 Teopema o mpsiMOI HepHEHANKYIISTPHON
MJIOCKOCTH

30 Teopema o mpsiMOii epHEHAUKYIISPHON
MJIOCKOCTH
[lepnieHIMKYIISIp M HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 TUIOCKOCTH

32 [leprieHIUKYNSp U HAKIIOHHBIE: PACCTOSHUE
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OT TOYKH /10 INTIOCKOCTH, PACCTOSIHUE OT
NpAMOH JI0 TIJIOCKOCTH

[leprieHIUKySIp U HAKJIIOHHBIE: PACCTOSTHUE

33 OT TOYKH /10 IIJIOCKOCTH, PACCTOSIHUE OT 1 0 0
MPSIMOM 10 TUIOCKOCTH
[TeprienaAuKyIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKHU J0 INIOCKOCTH, PACCTOSTHUE OT 1 0 0
IPSIMOM 10 TNIOCKOCTH

35 Vsl ]i IIPOCTPAHCTBE: YTOJI MEXIY | 0 0
IPSAMOM U IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JINHEUHBINA YO | 0 0
JBYTPaHHOI'O yIJa

37 JIByrpaHHBIN yroJ, JUHEWHBIN yToJl | 0 0
JBYTPaHHOI'O yIJa
[lepnieHIMKYISIPHOCTD TIOCKOCTEN:

38 IIPU3HAK NEPIEHANKYIAPHOCTU ABYX 1 0 0
IUIOCKOCTEN
IlepnieHIMKYJISIPHOCTD IUIOCKOCTEHN:

39 IIPU3HAK [IEPIEHIUKYIISIPHOCTH JBYX 1 0 0
IIJIOCKOCTEN
[TeprieHAMKYIAPHOCTD IIOCKOCTEMH:

40 IIPU3HAK MEPIEHIUKYJISIPHOCTH JBYX 1 0 0
IUIOCKOCTEN

41 Teopema o TpEX MepreHIUKyIsIpax 1 0 0

42 Teopema 0 TpEX NepHeHINKYIApax 1 0 0

43 Teopema o TpEX MepreHIUKYIIpax 1 0 0

44 KonrtponpsHas pabora o remam 1 1 0
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"IlepnesAKyISIPHOCTD IPSMBIX U
mockocTer" u "Yribl MeXay NpSIMBIMU U
IJIOCKOCTAMHU"

45

IToustne MHOTI'OI'paHHHUKAa, OCHOBHBEIC
3JICMEHTBI MHOT' OI'PaHHUKA, BBIITYKIIBIC U
HEBLIITYKJIBIC MHOTI'O'PAHHUKH; Pa3B épTKa
MHOT'OI'paHHHKaA

46

IIpu3ma: n-yronpHas npu3Ma; 'paHy U
OCHOBAHMUS IPU3MBI; IPAMasi U HAKJIOHHAs
IIPU3MBI; OOKOBas U MOJIHAS IOBEPXHOCTb
IIPU3MBI

47

[Tapannenenumnen, TpsSIMOYTOJbHBIN
napasuieNienuIe]] ¥ ero CBOHCTBa

48

IInpamupaa: n-yronapHas nupamuja, FpaHu v
OCHOBaHUE NMUpaMUbl; 0OKOBas U MOJTHAS
[IOBEPXHOCThb MUPAMU/IBL; IPABUIIbHAS U
yced€HHas mupamMmuaa

49

[IpaBuabHBIC MHOTOTPAaHHUKH: TIOHSTHE
MPaBUIILHOT O MHOTOTPaHHUKA; MPAaBHIIbHAS
pu3Ma U MpaBUJIbHAS TUPAMUIA;
MpaBUJIbHAS TPEYroJibHAs TUpaMua U
MPaBUILHBINA TETPadAp; KyO

50

IIpencraBienne 0 IpaBUIIBHBIX
MHOTOI'PaHHUKAX: OKTa’3p, AOAEKAAP U
UKOCadIP.

51

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIBHO TOYKH, IPAMOU, INIOCKOCTH.
DneMeHThl CHMMETPUH B MTUPAMU/JIAX,
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napauicjicnuneaax, mpaBuJIbHbIX

MHOTOT'PaHHUKAX
57 Brruncienue 371eMeHTOB MHOTOTPAaHHUKOB! | 0 0
pEOpa, AuaroHasu, yribl
[Tnomaas 60KOBOI MOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTH MPSMOU MTPU3MBI, TIIOMIAIb | 0 0
OCHOBaHHUH, TeopeMa 0 OOKOBOMH
MOBEPXHOCTH MPSIMON MPU3MBI
[Tnomaas 60KOBO MOBEPXHOCTH U
54 MOBEPXHOCTH MPAaBUIHHONW MUPAMUIBL, | 0 0
TeopeMa O TUIOIAIN 0OKOBOW MOBEPXHOCTU
YCEUEHHON MU PaMHUIbI
55 {(OHTpOJ’IBHaH pabora 1o Teme 1 | 0
MHuororpanHuku"
56 [Tonstue 06 00BEME 1 0 0
57 O0BEM UpaMuIbI 1 0 0
58 O0BEM MUpaMuIbI 1 0 0
59 O0BEM MUpaMuIbI 1 0 0
60 O0BEM MUpaMuIbI 1 0 0
61 O0BEM NPU3MBI 1 0 0
62 O06bEM npu3Mbl 1 0 0
63 O0BEM NPU3MBI 1 0 0
64 KonTponbsnas pabora o teme "O0bEMBI ! i 0
MHOT'OTPaHHUKOB"
[ToBTOpeHue, 0000IICHHE CHCTEMAaTH3AIUS
65 3Hanuil. [locTpoeHue ceueHuii B 1 0 0

MHOT'OI'PaHHHKE
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66

[ToBTOpenue, 0000IICHHE CHCTEMAaTH3AIUS
3HaHUW. BeluncIeHrne pacCTOSIHUM: MEXITY
JIBYMsI TOYKaMH, OT TOYKH 10 IPSIMOM, OT
TOUYKH J10 TIJIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPIMBIMU

67

Htorosas KOHTpoJbHas paboTa

68

[ToBTOpEHue, 00600IIeHNEe CHCTEMAaTH3ALUS
3HAaHUU. BeluncIeHNE yIiioB: MEXIy
CKPEILMBAIOIUMUCS MIPIMBIMU, MEXAY
IPSIMOM U IJIOCKOCTBIO, ABYI'PAHHBIX YIJIOB,
YIJI0B MEXAY IUIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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11 KUIACC

Ne n/m

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie

oOpa3zoBarejibHbIE

pecypchl

Cdepa u map: neHTp, paguyc, AMaMeTp;
IUIOIIAb ITOBEPXHOCTH Ccephl

B3aumnoe pacrnonoxenue cheps u
IIJIOCKOCTH, KacaTCJibHas IIJIOCKOCTDh K
cdepe; miomanb chepsl

N3o6pakenne cdepsl, mapa Ha
miockoctu. CeyeHus mapa

HI/IJ’H/IHZ[pI/I‘ICCKaﬂ IMMOBCPXHOCTD,
00pa3yromue MIIMHIPUYECKOM
IOBCPXHOCTHU, OCb L[I/IJII/IHIIpPIquKOP'I
TIOBEPXHOCTHU

Humuuap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yrolas u OcCh;
IUIONIA1hF OOKOBOM Y IOJIHOH
MOBEPXHOCTH

N300paxenne HuIMHIpa Ha IUIOCKOCTH.
Pa3Bséprka numunapa. CeueHus NHIMHIPA
(TIOCKOCTBIO, TTApaJUIeTbHOM HIIN
MEPIIEHUKYJIIPHON OCH LIUJIMHAPA)

Konunueckasi moBepXHOCTb, 00pa3yromume
KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOWU MOBEPXHOCTH
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Konyc: ocHOBaHuE 1 BepIInHA,

oOpa3yromias U 0Ch; MIOaab OOKOBOH U

MOJTHOW MOBEPXHOCTHU

VYceu€HHbII KOHYC: 00pa3yrolye u
BBICOTAa, OCHOBAaHUA U OoKoBas
IMOBCPXHOCTb

10

N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TII0CKOCTBIO, TapaJUIEIbHON

OCHOBAaHUIO, U IIIIOCKOCTBIO, HpOXOI[?ILL[GfI

yepe3 BEPILUHY)

11

KoMOuHanus Ten BpalieHus u
MHOT'OI'PAaHHHKOB

12

MHororpaHHMK, ONHCAaHHBINA OKOJIO
cdepsr; cepa, BircaHHAS B
MHOTOTPaHHUK UJIU B TEJIO BpallleHUs

13

ITousitre 00 00bEMe. OCHOBHBIE
CBOMCTBA 00BEMOB TE

14

O0BéM mmIMHIpa, KOHYCa

15

O0BEM mapa u mionaab chepo

16

[Tomo6HBIE TeNla B TPOCTPAHCTBE.
CooTHolIeHUsT MEXAY TIOIA MU

[IOBEpXHOCTEH, 00bEMaMu MOJOOHBIX TeI

17

KonTponbsHas pabora o Temam "Tena
BpamieHus" u "O0bembl Ten"

18

BekTop Ha IJIOCKOCTH U B IPOCTPAHCTBE

19

CnoxeHue M BEIUMTaHHUE BCKTOPOB
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20

YMHOXEHHE BEKTOpa Ha YKUCIIO

21

Paznoxenue BekTopa o TpéM
HEKOMIJIaHapHBIM BekTopaMm. [IpaBuio
napajienaenunena

22

Pemienue 3agad, CBSI3aHHBIX C
MIPUMEHEHUEM IIPABUII IEHCTBUM C
BEKTOpaMU

23

[IpsimoyronbHas cucteMa KOOpJIuHaT B
npoctpancTBe. KoopauHaTsl BekTopa.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24

VYroa mexnay BekTopamu. CkasisipHOe
MIPOU3BEICHNE BEKTOPOB

25

Brrunciienue yrioB Mexy IpsSMbIMU U
IIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO TPH
pELIEHNH F€OMETPUUECKHX 3a/1a4

27

KonTtponbHas pabota o teme "BekTopbl
U KOOpJIMHATHI B IpOCTpaHCTBE"

28

[ToBTOpEeHuE, 0600IICHNE 1
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPUU

29

[ToBTOpEHUE, 0000IICHHE U
cucreMaTu3anus 3HaHui. OCHOBHEIE
¢burypsl, GaxThl, TEOPEMBI Kypca
IJIAHUMETPHH

30

[ToBTOpEHue, 0600IICHHE U
CHUCTEMAaTH3allusd 3HAaHUHU. 3agadu
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IIAHUMETPUU U MCTOJABI X PCIICHUA

[ToBTOpEHue, 0606IICHUE U

31 CUCTEeMaTH3alus 3HaHUM. 3anaun 1
TUTAHUMETPHUH U METOJBI UX PEIICHUS
[ToBTOpeHue, 00o0IIeHHE U

1 cucremMaruzanus 3HaHui. OCHOBHBIE !
¢burypsl, GpaxTsl, TEOPEMBI Kypca
CTEPEOMETPHUU

33 Hrorosast KoHTposIbHAS paboTa 1

34 [ToBTOpenue, o6o0LIeHNE 1 |
CHCTeMaTh3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOro aHaIu3a, FTEOMETPUSI.
['eometpust, 10-11 knaccel/ Atanacsas JI.C., byry3os B.®., Kagomies C.b. u

npyrue, AkinonepHoe oomectBo «M3narensctBo «IIpocBenienne»

METOJUYECKHUE MATEPHAJIBI JIVISA YYUTEJIA
Metoanueckue pekoMeH1auuu K yueOHuKy : Kuura nist yuurens.

AxnmonepHoe o601ecTBo «M3narensctBo «IIpocsemienre»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru/7f415e2e
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