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MNOACHUTEJIBHASA 3AIINCKA

BaxHOoCcTh y4eOHOTO Kypca TE€OMETpHMHM Ha YPOBHE CpPEIHEro O0OIIero
oOpa3oBaHHsI OOYCJIOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpEeIMETHBIX |
MPEAMETHBIX PE3YJIbTaTOB OOYYCHHsI T€OMETPUU B HAIPABICHUU JTUYHOCTHOTO
pa3BUTHS OOydaromuxcs, (GopMHUpOBaHUS (YHKIIMOHATHLHOWM MaTeMaTHUEeCKOU
TPAMOTHOCTH, W3YYCHHUS IPYTHUX Y4YEOHBIX MUCHUILIMH. Pa3BuThe y ydamumxcs
MPABIIBHBIX TPEICTABICHUNA O CYIIHOCTH W TMPOUCXOXKICHHH T'€OMETPHYECKHUX
abCTpakiuii, COOTHOIICHUH pPEaJbHOTO0 W WJACATBHOTO, XapaKTepe OTPaKEHUS
MaTEeMaTHYECKOH HayKOW SBIEHHH H TIPOIECCOB pPEATbHOTO MHpa, MECTe
TE€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUIECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
yYaIUXCs, a TaKKe KadeCTB MBINUICHUSA, HEOOXOMMMBIX JUIsl afanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBnsieTcss OJHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHHsA, Tak Kak OOECHeYMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAIMPABICHHOCTH, TaK M TYMaHUTapPHOM.

Jlornyeckoe MbllIieHUE, (GOPMHUPYEMOE MPU HU3YYEHUH OOY4YarOIMIMMUCS
MOHSATUMHBIX OCHOB FTEOMETPUU U ITOCTPOCHUH LEMOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ peLICHUs IeOMETPUYECKUX 3aZady, YMEHHME BBIIBUIaTb U OIPOBEpPraTh
TMIIOTE3bl HENOCPEACTBEHHO MCIOJIB3YIOTCS IIPU PEIICHUM 3a1a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOIo OBbITHA, (opMma
OTpaXEHUSI OKPYIKAIOIIETO MHpA, YCIOBHE YCIENIHOTO TIO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl IEUCTBUTEIBHOCTH.

OmnepupoBaHue MPOCTPAHCTBEHHBIMU 00pazaMH OOBEIMHSET pa3HbIe BUJbI
y4eOHOH M TpPYIAOBOM MAESATENbHOCTH, SIBISIETCA OJHUM M3 MNPo(hecCHOHATBHO
BAXKHBIX KauyeCTB, MOJTOMY aKTyalbHa 3a7ada (OPMHUPOBAHUA y OOyYaroUIUXCs
MPOCTPAHCTBEHHOI'O MBIIUIEHUS KaK Pa3HOBUIHOCTH OOpPa3HOTO MBILUICHUS —
CYIIECTBEHHOI'0O KOMIIOHEHTA B IOATOTOBKE K IIPAKTUYECKOM AECATEIBHOCTH I10
MHOTHUM HaIlpaABJICHUSIM.

HEJU U3YUYEHUSA YYEBHOTI'O KYPCA



[leas ocBoeHuss mporpamMmbl ydaeOHOTO Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHHss — o00Ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcss  4depe3  oOecliedeHHe  BO3MOKHOCTH  NPUOOpPETCHHS |
UCTIONIb30BAaHUSI CUCTEMATHYECKUX TEOMETPUYCCKUX 3HAHUW W  JICUCTBHIA,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOI0JDKEHUS 00pa30BaHMUS
0 CTICIIHAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM UCIIOIH30BaHUEM T€OMETPHUH.

[IporpaMmMa mo reoMerpun Ha 0a30BOM YypOBHE NpeaHA3HAYCHA IS
OOyYarOIIMXCs CPEIHEHN IITKOJBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaronuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKUE YMCHHUSI, CBSI3aHHBIC
CO CHeruuKOil TeoMEeTpUH W HEOOXOAWMBIE IJS JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh H3Y4YHTh I'€OMETPHUIO OoJjee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHANTBHON JESTEIHHOCTH.

JlocTkeHre 1EeNu OCBOEHHUS MPOrpaMMbl OOECIIEUMBAETCS pELICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyaMd  OCBOEHHsA  Kypca
«["eomerpum» Ha 6a30BOM ypoBHE B 10—12 kimaccax sBISIOTCS:

e (dopmupoBaHHe TMpPEACTaBICHUS O TEOMETPUU KaK 4YacTH MHUPOBOHU
KyJbTYPBI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIIIM MUPOM;

e (opmMupoBaHHE TMPEACTABICHUS O MHOTOTPAHHHMKAX W TeJaX BpaIleHUS
KaK O BOXHEUIINX MAaTEMaTUYECKUX MOJEIISX, MO3BOJISIFOIINX OMUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPY>KAIOIIETO MUPA;

e (dopmupoBaHHEe YyMEHHUS paclo3HaBaTh Ha 4YEPTEkKaX, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHHMKH U TeJla BpaIlCHUS;

e OBJAJCHHEC METOJAMH PEIICHUS 3a7ad Ha IMOCTPOCHUS Ha MU300PaKCHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (dopmMupoBaHHE YMEHHS OMNEPUPOBATH OCHOBHBIMH TMOHSITHSMU O
MHOTOTPaHHHUKAX W TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

® OBJAJCHWEC QITOPUTMAMH  PCIICHUS OCHOBHBIX  THIIOB  3aj]ad;
dbopMHupoBaHUEe yMEHUS TPOBOJUTH  HECJIOXKHBIE  JIOKA3aTeIIbHbBIE
pacCyXJieHusT B XOJ€ PEIICHHs CTEPEOMETPUUYECKHMX 3a7ad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

® pa3BUTHEC  HWHTCIUICKTYaJIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH
oOyJaromuxcs, TO3HABaTeIbHOM  aKTMBHOCTH, HCCJIEIOBATEIbCKIX
YMEHUH, KpUTUIHOCTH MBITIICHNUS,



e (dopmupoBanme (bYHKITMOHATBHOM rPaMOTHOCTH, pENeBaHTHOM
r€OMETPUU: YMEHHE paclo3HaBaTh TMPOSIBICHUA T€OMETPUUYCCKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyalllsIX W TIPH U3YYCHUH JPYTHX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIHpOBaTH HMX Ha S3BIKE
TEOMETPUHU U CO3/1aBaTh T€OMETPUICCKUE MOJICIIH, IPUMEHATh OCBOCHHBIT
TE€OMETPUUYECKUN ammapaT ajisl pPelieHHs] MPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U OIEHUBATH TOTYICHHBIC PE3yIIbTATHI.

OTIMYHATENBEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3aJ]ad, peEIIacMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMsI, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JAJbHEUIIIEMY U3YyUYECHUIO NTPEIMETA.

[Ipennourenue oTaa€Tcst HarMISIHO-KOHCTPYKTUBHOMY METOAY OOydY€Husi, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH NPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3/JaHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a OIEpUpPOBaHME O0pa3oM — B YCJIOBUAX OTBJIEYEHUS OT
HarJISIIHOCTH, MBICJIEHHOT'O U3MEHEHHUSI €70 UCXOIHOI'0 COEPKAHHUS.

OcHoBHBIE cojepkarenbHble TMHUU Kypca «['eomerpunm» B 10-12 kmaccax:
«MHororpanHukmn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BeKTopbl 1 KOOPJUHATHI B TPOCTpaHCTBE». DOopMUpOBaHUE TOTUUECKUX YMEHUMN
pacripefieisieTcss He TOJBKO M0 COAEPXKATEIbHBIM JIMHUSIM, HO W TIO TrojaMm
oOy4eHHUs Ha YPOBHE CpEHEro 00IIero oopa3zoBaHusl.

Copnepxanue oOpa3oBaHHsA, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJbTaTaM
ocBoeHust I[IpumepHoii pabouell mNporpaMmbl, pacnpeneaEHHbIM 10 ToAam
oOyueHusl, CTPYKTYpUpPOBAaHO  TakuM  00pa3oMm,  4YTOObI  OBJIAJICHHE
r€OMETPUYECKUMH MOHATUSMH U HABBIKAMHU OCYLIECTBIISUIOCH NOCIE0BATENBHO U
NOCTYNaTeNbHO, C COONIOJICHHEM NPHUHLMIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HaHWS BKIIOYAJIUCh B OOMIYI0O CHUCTEMY TE€OMETPHUYECKHX MpeCTaBICHUN
oOyuyaroluxcs, paciupsis u yriayonss e€, oOpas3ys MpOYHble MHOXKECTBEHHBIE
CBSI3H.



MECTO KYPCA B YYEBHOM IIVTAHE

[To yueOHOMY TUTaHY IIKOJIBI HA H3yYeHue Kypca «['eomerpus» Ha 6a30BOM
ypoBHe oTBoauTcs B 10 kiacce — 34 gaca (1 yac B Hepemo), B 11 kiacce - 34
gaca (1 gac B Hememo), B 12 kmacce - 34 gaca (1 wac B HeeNi0), BCETO 3a TpU
yueOHbIX roja - 102 yueOHbIi vac.

COAEPXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC ITOHATHA CTCPCOMCTPHUHU. Tqua, I[IpsAaMasd, IIJTIOCKOCTB,
IMPOCTPAHCTBO. ITosTHe 00 aKCHMOMATHYCCKOM IMIOCTPOCHHUHN CTCPCOMCTPHUHU:
AKCHUOMBI CTCPCOMCTPHH U CICACTBUA N3 HUX.

B3auMHOe pacrosokeHue TMpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
MapajyieIbHbIE M CKpelmuBarommecs npsMbele. [lapamiensHOCTh OPAMBIX U
IJIOCKOCTEW B TMPOCTPAHCTBE: MAPAJUICIbHBIE MpPsIMBIE B  IPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMON W IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: [apajuieabHbIE IJIOCKOCTH; CBOMCTBA
napajyiebHbIX TUiockocTel. [IpocTteimue mnpocTpaHCTBeHHBIE (PUTyphl Ha
MJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHIUKYISAPHOCTh NPSAMOW M IUIOCKOCTHU: NEPIICHAUKYJISIPHBIE TIPSMbIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuIeIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O NPSMOU
MEePIEHAUKYJISIPHOMN TIIIOCKOCTH.

11 KIIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

Yrael B IPOCTPAHCTBE: Yroj MEXAY NPSMOM M IUIOCKOCTBIO; JABYTPAHHBIN
yIOJl, JHUHEWHBIA yrojl JBYIpaHHOro yria. llepneHauKkynsp W HaKJIOHHBIE:
pacCcTOHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHHE OT MOPSIMOM 10 IUIOCKOCTH,
npoekius (Urypsl Ha IJIOCKOCTh. [lepneHAMKYyISIpHOCTh IUIOCKOCTEW: MpHU3HAK
NIEPIIEHINKYJIAPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpEX nepneHIuKysapax.



MHororpaHHuKHu

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHUKA, BBITYKJIbIE
Y HEBBITYKJIBIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTrorpaHHuka. [Ipusma: N-yronapHas
IpuU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBast U
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, IIPSIMOYTOJIBHBIN
napajuieNienunes U ero cpoicrsa. Ilupammupa: N-yronpHas nUpaMuna, TpaHd U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMHU/JIbI; IPABUIIbHAS U
yCeu€HHas MNHpaMyja. OJNEMEHThl HOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOIPAHHHUKU: TOHSITHE MPAaBHJIBHOIO MHOIOTPAHHMKA; MpaBWIbHAS NpHU3Ma U
npaBWibHAs NUPaMHUAa; MpPaBHIbHAS TPEyrojbHas NUpamMuAa MU TPABHIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
noneka’ip u ukocasap. CeueHus MpU3Mbl M IUPAMHUJIBIL.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CHUMMCTPHUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IINTTOCKOCTH. DJeMeHTHI CUMMCTpPHUHU B IMupaMuaax, mapaJuICICIuIIc1ax,
IIPaBUJIbHBIX MHOTOI'PAHHHUKAX.

Boluucienue 3J€eMEHTOB MHOTOTPaHHUKOB: péEOpa, JuaroHaiau, VYTJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMON MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW THPaMUIBI,
TeopeMa O IUlomanu yceuéHHoul mnupamuabl. [lonsitue o0 o0béEMe. OOBEM
UpPaMUIbI, TTPU3MEI.

[logoOHble Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

12 KUIACC

Tena Bpamenust

[Hunuaapuyeckast HOBEPXHOCTh, 00pa3youme HMINHAPUYECKON MOBEPXHOCTH,
OCb LWJIMHAPUYECKOW moBepXxHOCTU. llunuuHzap: ocHoBaHuss U OOKOBas
MOBEPXHOCTh, 00pa3yrolas U OCh; MJIOUIalb OOKOBOM U MOJTHON MOBEPXHOCTH.

Konudeckass moBepxHOCTh, 00Opa3yrolue KOHUYECKONW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: oOcCHOBaHMEe U BepIrHa, o0Opa3yromas
U OCh; IUIOMAAhr OOKOBOM W TOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpa3ylolue U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.



Cdepa u mrap: 1meHTp, paamyc, IUaMeTp; TUIOMIAJb TMOBEPXHOCTH CHEpHI.
B3anmHoe pacrnosioskeHrue cepbl U MI0CKOCTH; KacaTellbHas TUIOCKOCTh K cdepe;
JI01Ma1b Chephl.

N3o00pakeHue Ten BpalleHUs Ha TIOCKOCTH. Pa3BEpTka IMIIMH]Ipa U KOHYCA.

KomOunHanuu ten BpaluieHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, ONMCAHHBIN
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAIICHUS.

[Tonsitue 06 00BEMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tel. Teopema 06 00bEMeE
IpSIMOYTOJIBHOTO TMapayjienenumneaa M cienctsus u3 He€. OO0bEM IUIMHApA,
KoHyca. O0BEM I1apa U IIoIaab chephl.

[Tonobnsie Tenma B mpocTpaHcTBe. COOTHOUIGHUS MEXIY IUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

Ceuennsa uwiauHApa (MApauIeNbHO W TNEPHEHAMKYJISIPHO OCH), CEYEHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M MPOXOJSIIEe 4Yepe3 BEpIINHY), CEUCHUs
niapa.

BeKTOIJLI U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTr U B pocTpaHcTBe. CII0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCI0. PasznoxkeHue BEKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapauenenunena. Pemenwe 3amay, CBSA3AaHHBIX  C
IIPUMEHCHUEM TMpaBUJl JEUCTBUU C BekTopamu. lIpsamoyronpHas cucrema
KoopauHaTt B npoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol MekIy Bekropamu. CKalgpHOE NPOU3BEICHUE BEKTOPOB.
Briuncnenue yrioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJI IPH PEIICHUNA FT€OMETPUUYECKUX 3a]1a4.

IHJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pE3yJbTaThl OCBOCHHSI MPOrpaMMbl  y4eOHOTO  Kypca
«l'eomeTpus» XapaKTEpU3yHOTCS:

I'pa:xknanckoe BocnuTanme:
c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UIIMU 00YUAIOMErocst Kak akKTUBHOTO
W OTBETCTBEHHOTO YJI€Ha POCCHUUCKOrO OOIIeCTBa, TNPEICTABICHUEM O



MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
MpOLeyp TPaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHHUE:

c(hOpPMHPOBAHHOCTHIO POCCUICKOM TPAXTAHCKON MICHTUYHOCTH, YBAXKEHHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCUMCKMX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K MCIOJIb30BAaHHMIO ITUX JOCTH)KCHUH B JIPYTHX HayKaxX, TEXHOJOTUsiX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESATEIbHOCTBIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.
JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIIOYash ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHN, paCCyXICHUMN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCleKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.
dusnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MAaTEMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOT0 U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOC TNMHUTAaHHE, COATAHCUPOBAHHBIA PEXUM 3aHSATHH U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JIESITEIbHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM IIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnuyHbiM  chepaM  TIPOPECCHOHAIBHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TPUIOKEHUSIMH, YMECHHEM COBEpIIATh OCO3HAHHBINH BBIOOP
Oynymieit npodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC TIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKHUX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH.
IKOJIOTHYeCKOe BOCIIUTAHME:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYECKON KYyJIbTYpbl, MOHWMAHHUEM BIUSHUS
COIMAJIbHO-?PKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATHLHOM
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX TMpoOJieM;
OpUEHTalMeld Ha TMPUMEHCHHE MaTeMAaTHYCCKUX 3HAHWM JIJIS pelIeHUs 3a1ad B



o0nacTd OKpy)Kalled cpeabl, IJIaHUPOBAHUS TIOCTYNKOB M OIEHKH HUX
BO3MO>KHBIX ITOCIEACTBUN U1 OKPYKAIOIIEW CPE.IbI.
LleHHOCTH HAYYHOI'0 NTO3HAHUSA:

C()OPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOIIECTBEHHOM MpPaKTUK{, [MOHMMAaHHUEM
MaTeMaTHYECKON HayKH Kak c(epbl UelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHA WM 3HAYMMOCTH JUIA PAa3BUTHS LMBWIN3ALWH;, OBJIAJCHUEM S3BIKOM
MaTeMaTUKM M MaTEeMaTU4YECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHMS MUDA;
TOTOBHOCTBIO OCYILIECTBIAATh IPOCKTHYIO M HCCIEAOBATENIBCKYIO JEATEIBHOCTh
VHIUBUAYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«"eomeTpusi» XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuuseepcarvnvie  nosmasamenvhwvle  Oelicméus, — 0OecnevuU8arom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (o0ceoeHue
Memooo8  NO3HAHUSL  OKpYJcalowe20  Mupa,  HNpuMeHeHue  J0SUYECKUX,
uUcce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble jioruyeckue aeiicTBusI:

e BBIABIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKUA MAaTEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS] ~ TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJ1accu(UKaluy, OCHOBAaHUS JUIsl OOOOIIEHUS U CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpPUHUMATH, (opMyIHpOBaTH U  MPEOOPa30OBLIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbIE U OTpHUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAOIIOJCHUSX U YTBEPKICHUSX;
npemsiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCITOJIB30BAaHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeILCTBA MaTEeMaTUYeCKHUX
YTBEPKJICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,



OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIEHUS U BBIBOJBL;

BBIOMpATh Croco0 permeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peEUIeHMs, BbIOMpaTh HaubOosiee MNOAXOASAIIUNA C y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MCITI0JIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT IMTO3HAHMS,
(opMyIMpOBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, IMpoOIeEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENIEHO CIUTAHUPOBaHHBIN JKCIIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
O0BbEKTa, SIBJICHUSA, NPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
IPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmaumeii:

2)

BBISIBIIATE JNepumuThl WHPOpPMAINUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BONPOC U JJIA PEIICHUS 3a]1a4H;
BBIOMpaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U ()OPM TMPEACTABICHUS;
CTPYKTYpPHpPOBaTh HH(POPMAITHIO, TIPEACTABIATE €€ B pa3IMUHbBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanvuvie = KOMMyHUKamueHwvle Oelicmeus, o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUATOUWUXCSL.
OO01menue:

BOCIPUHUMATh M  (OPMYJIHUPOBAaTh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMU OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
X0y peuieHus 3a1a4i, KOMMEHTUPOBATh IIOJIyYEHHBIN PE3YJIbTAaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HAIlEJIEHHbIE Ha MOUCK
pPELIEHUsI; COMOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTUX



YYaCTHUKOB JUajora, OOHapyKUBaTh pa3iMuMe€ U CXOJICTBO MO3ULIMMA; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NpEACTaBIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  AKCIEPUMEHTA,
UCCJIEIOBAHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1ay MPEe3eHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUIyaJIbHON pa0dOThI IPU pPELICHUH YUeOHBIX 3a/1a4; IPUHUMATh 1IEJIb
COBMECTHOH JESATENBHOCTH, IUJIAHUPOBAThb OPraHU3AIMIO0 COBMECTHOM
paboThl, pacrpeaensaTh BUAbI padOT, JOTOBApUBATHCS, 00CYKIAaTh IPOLECC
U pe3ysbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYMIOBBIX (hopMax paboThl (00CykaeHUs, 00OMEH MHEHHH,
«MO3TOBbIE IITYpPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM YJIE€HAMH KOMAaH/bI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeusl, obecneuusaiom

Gdopmuposarue cmvic08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUYHOCTMIU.

Camoopranuzamnus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO PEIICHUS C
y4IETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3ysbTaTa peluieHuss MaTeMaTHYeCKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHb IIPU PELICHUU
3a7a4i, BHOCUTh KOPPEKTHUBbI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSIM, OOBICHSTH
IPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OILICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OneprupoBaTh NOHATUSAMHU: TOUYKA, PAMast, IIIOCKOCTb.



IIprMeHATh aKCMOMBI CTEPEOMETPUM M CIIEACTBUS W3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

OniepupoBaTh NOHATUSIMU: MAPATIIETBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
U TUTOCKOCTEMN.

KnaccuduimupoBarh B3aMHOE PACIOIOKEHUE TMPSMBIX W IHIOCKOCTEH B
MPOCTPAHCTBE.

[IpruMeHsATh  mpocCTEWIIHE NPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IprBouTh mHpUMEpPBl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B MNPUPOJE H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

HpI/IMeHﬂTB IMOJIYUYCHHBIC 3HAHHWA Ha IIPAKTHUKE: aHAJIM3UPOBATH PCAJIIBHBIC
CuTtyallii MW TIPHUMCHATH HN3YUYCHHLIC IIOHATHA B IIPOLCCCC ITOMCKAa PCHICHUA
MaTCMaTH4YCCKHU C(l)OpMYHHpOBaHHOfI HpO6JI€MBI, MOACIHUPOBATL PCAJIBHBIC
CUTyalliuid Ha A3BIKC TCOMCTPHH, HCCICHOBATH IIOCTPOCHHBLIC MOACIMU C
HCIIOJIB30BAHHUCM I'COMCTPHUUCCKHUX MOHSTUH U TCOPCM, aIlllapara aﬂre6pLI; peuiaTtb
IMPAKTHYCCKUC 3a1a4, CBA3dHHBIC C HAXOXIACHHUCM I'COMCTPHUICCKUX BCIINYHH.

11 KJIACC

OnepupoBarh MOHATUAMM: JBYIPAHHBIA YroJl, T'paHU JABYTPAaHHOTO YIJIa,
pedpo ABYTrpaHHOTO yrija; JIMHEHHBIM Yroj ABYTPAHHOTO yria; rpajaycHas Mepa
JIBYTPaHHOTO yTJIA.

OHCpHpOBaTB MOHATHAMU. MHOI'OI'PAaHHUK, BBIHYKHBIﬁ n HCBBIHYKHBIﬁ
MHOT'OIpaHHHK, 3JICMCHTBI MHOT'OT'PaHHHUKA, HpaBHHBHBII)'I MHOT'OI'PaHHHUK.

PacrioznaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (THpaMuia; MpHU3Ma,
PSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

Knaccuduuupoartsb MHOTOTPaHHHKH, BBIOMpAs OCHOBAHUS JUIS
Kiaccuukanmy  (BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKW; MPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE M HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OHepI/IpOBaTB MOHATHAMHU: CCKYIIAA INIOCKOCTb, CCHCHNEC MHOTOI'PAaHHUKOB.

OOBICHATH IPUHITUIIBI IOCTPOCHUS CEUEHUH, UCTIONB3YS METOJ] CIICIOB.



Ctpouth CceUeHHS] MHOTOIPAaHHUKOB  METOJAOM  CJI€JIOB,  BBINIOJIHSATH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarsp 3aJa491 Ha HaXOXKXIACHHUC I'COMCTPHUUYCCKHUX BCJIIMYMUH IIO 06pa3uaM NN
ajaroputMaM, IIPHUMCHAA HM3BCCTHBIC AHAIMTHYCCKUC MCTOAbI IIPH PCIICHHUHA
CTaHIAaPTHBIX MATCMATHYCCKHX 3a/la4 Ha BBIYUCJIICHUC paCCTOSIHI/Iﬁ MCIKAY OBYM:A
TOYKaMH, OT TOYKH [0 Hp?[MOfI, OT TOYKHM A0 IINIOCKOCTH, MCKIAY
CKPCIIUBAOIIUMHUCA ITPAMBIMU.

Pemars 3aa491 Ha HaXOXIACHHUC I'COMCTPUYCCKUX BCIMYUH II0 06pa3uaM N
AIropuT™MaM, IMIPUMCHAA HN3BCCTHBIC AHAJIUTHYCCKHUC MCTOJAbI IIpU PCIICHHUHA
CTaHAAaPTHBIX MaTEMATHYCCKUX 3agad Ha BBIYHMCJIICHHC YIJ10B MCKOY
CKpCIIMBAOIIUMHUCA  IIPSAMBIMH, MCKIY HpHMOﬁ U INIOCKOCTBIO, MCIKAY
IIOCKOCTAMU, ABYI'PAHHBIX YIJIOB.

Boruucasate 00bEMBI U IUIOIIAM MOBEPXHOCTEN MHOTOIPAHHHMKOB (IpU3Ma,
nupamMpaa) ¢ OpuMeHeHueM (OpMyJl; BBIUMCIATH COOTHOUIEHUS MEXIY
IUIOLIA/IIMU [TOBEPXHOCTEH, 00bEMAaMHU MTOI00HBIX MHOTOIPAaHHUKOB.

OneprpoBaTh NOHATUSMHU: CUMMETPHS B IIPOCTPAHCTBE;, LEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekarp, mnpeoOpa3oBbIBATH W WHTEPHPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumeHsaTh reomeTprueckue GakThl A1 PEIICHUS CTEPEOMETPUICCKUX 3a]1ad,
MPEANOIaraloIIuX HECKOJIbKO IaroB PEIICHUs, ©CIW YCIOBUS NPUMCEHEHUS
3aJI1aHbI B SIBHOH (hopme.

[IpumeHsATs  mpoCTEMIIME IPOTPAMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IprBoNUTh THpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE.

[IprMeHSITh TOJNIydYEHHBIE 3HAHUS HAa MPAKTUKE: AHAIM3UPOBATh pPEabHbIC
CUTyallul W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATbHBIC
CUTyallud Ha $A3bIKE TEOMETPHM, WCCIEA0BATh TMOCTPOEHHBIE MOJEIN C



UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHIATHI U TEOPEM, anmnapara aareOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.

12 KUIACC
OnepupoBarh MOHATUSMU: LWIMHIPUYECKAsT TOBEPXHOCTh, OOpPa3yrOIIUe
UWIMHAPUYECKOM  TOBEPXHOCTH;  IWIMHIAP;  KOHUYECKas  IMOBEPXHOCTb,
oOpa3ylolue KOHHYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBats Tena BpamieHus (LWIMHAP, KOHYC, cdepa U map).
OOBACHATH CIIOCOOBI OTYYEHUS TEJl BpaIllCHUsI.
KnaccuduimpoBats B3auMHOE pacrooKeHne cepbl U MIOCKOCTH.

OnepupoBarh NOHATHSMU: IAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CETMEHTA; IIapOBOM CJIOM, OCHOBaHHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beruucnsate  0o0BEMBI W IUIOMIAMM  TOBEPXHOCTEH Tel  BpalleHUs,
TEOMETPUYECKHUX TEJ C TPUMEHEHUEM (HOPMYIL.

OnepupoBaTh NOHATHSIMU: MHOTOTPAHHUK, BIMCAHHBINA B C()epy U ONMHCAHHBIN
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BoIuucnisTh COOTHOIIEGHUSI MEXAY IUIOMIAASMU TMOBEPXHOCTEH U 00BbEMaMuU
MOJT0OOHBIX TEI.

N300paxaTh u3ydaemble (QUTYpbl OT PYKM U C NPUMEHEHHEM HPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLIECHUS.

W3Bnekatb, WHTEPHpPETUPOBATH W MNpeoOpa3oBbIBaTh HHGPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpEACTaBICHHYIO Ha YepTexax U
PUCYHKaXx.

OnepupoBaTh NOHITUEM BEKTOP B IPOCTPAHCTRBE.

BBITIOJIHATE  NEHUCTBHUSL  CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMH CBOWCTBAMH OHU 00JIaIaIOT.



[IpuMeHATH NPaBUIIO MapasuIeIeUIEa.

OHepI/IpOBaTb MOHATHAMU: NCKAPTOBBI KOOPAWMHATHI B IIPOCTPAHCTBC, BCKTODP,
MOJYJIb BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpPA, YIroJd MCKAY
BCKTOpaMH, CKaJLIPHOC IIPOU3BCACHNUC BCKTOPOB, KOJUIMHCAPHBLIC 1 KOMIIJIAHAPHBIC
BCKTOPBI.

HaXO,ZlI/ITI) CYMMY BCKTOPOB U ITPOU3BCACHHUC BCKTOpPA HAa YUCJIO, YI'OJ MCXKAY
BCKTOpaMH, CKaJIIpHOC IIPOU3BCACHHC, paCKIaAblBaTb BCKTOp IIO0 JAIBYM
HCKOJIIMHCAPHBIM BCKTOPAM.

BaﬂaBaTL IIJIOCKOCTH YPABHCHHUCM B I[GKapTOBOﬁ CUCTCMC KOOPpJAHHAT.

[IpumeHaTh reomMeTprdeckue GakThl AT PEIICHUS CTEPEOMETPUICCKUX 3a/1ad,
MPENOIaraloIuX HECKOJIbKO IaroB pPEIICHUs, ©CIHW YCJIOBUS TPUMECHCHUS
3aJ1aHbI B SIBHOH (hopme.

Pemars HpOCTGﬁIHHG IrCOMCTPHUUYCCKHC 3aJa4d Ha IIPHUMCHCHHC BCKTOPHO-
KOOpAWMHATHOI'O MCTOAA.

Pemarn 3agadyd Ha A0Ka3aTrCJIbCTBO MAaTCMAaTHYCCKHUX OTHOILICHUM U
HaXO0XICHHUC I'COMCTPUYCCKUX BCIIMYHNH I10 o6pa3uaM HJIK AJITOpUTMaM, IIPUMCHA
HN3BCCTHBIC MCTOABI IIPU PCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a1a1.

HpI/IMCHHTL HpOCTGﬁHIHG IIPpOrpaMMHEIC CpcaAcCTBa )51 QJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTCMBLI IIPH PCIICHHUH CTCPCOMCTPHUYCCKUX 3a1aY.

[IprBoNUTh THpUMEpPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpumMeHsATh MOMyYEHHBIC 3HAHWS HA MPAKTHKE: aHAIM3UPOBATH pPEAbHbIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYIMPOBAHHON TPOOJIEMBI, MOJACIUPOBATH PEATbHbBIC
CUTyallud Ha $A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATHI U TEOpEM, anmnapara anreophl; pemarh
MPAKTUYECKUE 3a/]1a4d, CBA3AHHBIC C HAXO0XKJICHUEM T€OMETPUUECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ieioB Aynaurop Ha Kontpo IpakTu (undposbie)
n/m | | TeM NporpamMmsl Bcero HBIX CaMOCTORATENb | JIbHbIE YecKHe o0pasoBare/bHbIE
HOe u3y4eHue | padoThI padoThI pecypcel
1 BBenenwue B crepeomeTpuio 10 10
[IpsiMbIe ¥ TUTOCKOCTH B 12 12 1
2 IIPOCTPAHCTBE.
[TapaniensHOCTh MPSAMBIX U
IIJIOCKOCTEM.
3 [lepnieH IUKYISIPHOCTD 12 12 1
MPSIMBIX U IJIOCKOCTEH.
OBIIEE KOJIMYECTBO YACOB 34 34 2 0
I10 TTPOTPAMME
11 knacce
KoumnuecTBo yacos DJIEKTPOHHBIE
Ne HanmeHoBaHMe pa3aeiioB Aynurtop Ha Kontpo IMpakTn (uudposbie)
n/n H TE€EM MPOrpaMMal Bcero HBbIX CaMoOCTOsITeJb | JbHBIE YecKHue o0pasoBaTejbHbIe
HOe U3ydeHne | PpadoThl padoThbI pecypcbl
VYriel MeXAY OPSIMBIMU 1 10 10

IIJIOCKOCTAMU




2 MHororpaHHuKu 11 11
3 OO6BbEMBI MHOTOIPaHHUKOB 9 9
4 [ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI
OBILIEE KOJIMYECTBO YACOB 34 34 3 0
I10 ITPOTPAMME
12 knace
KounuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB Ayaurop Ha Kontpo IpakTu (undposbie)
n/n M TEM IIPOrpamMmsbl Bcero HbIX caMoOCTOsATE/Ib | JIbHBbIE YyecKue oOpa3oBaTe/bHbIE
HOe U3y4YeHue | PpadoTbl padoThI pecypchl
1 Tena Bpamenus 12 12
2 O0BEMBI TEN 5 5
3 BekTops! 1 KOOpAMHATEI B 10 10
MIPOCTPAHCTBE
4 [ToBTOpeHue, O606HICHI:I€, 7 7 1
CUCTEMaTHU3alsl 3HAHUU
OBIIEE KOJIMYECTBO YACOB 34 34 3 0

110 I[TPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC




Ne Tema ypoka Kosun4yecTBo 4acoB Hara JJIeKTPOHHBbIE
n/ H3ydeHust undpoBbie
1| o0pa3oBaTesibH
ble pecypchl
Bcero KonTpoabubie | IlpakTuyeckue
padoThI padoThI
Pa3nen 1. BBeieHne B cTepeoMeTpuio 10
1 | OcHOBHBIE MOHATHUS CTEPEOMETPUH: TOUKA, 1
npsiMasi, INOCKOCTbh, TpocTpancTBo. [IpaBuia
M300paKeHHs Ha PUCYHKaX: N300pakeHus
TUTOCKOCTEH, apajIeIbHBIX MPSMBIX
(OTpE3KOB), cepeaAMHBI OTPE3KA.
2 | [ToHsiTHE CTEpPEOMETPUH: TIEPECEKAFOIIIUECS 1
TJIOCKOCTH.
3 | [TonsTHE cTepeoMeTpHH: TIEPECEKAOIINECS 1
npsiMasi ¥ TMII0CKOCTb.
4 | 3HaKOMCTBO ¢ MHOTOTpaHHUKaMH, 1
n300pakeHre MHOTOTPaHHUKOB Ha PUCYHKAX,
Ha NMPOEKIIMOHHBIX YEPTEKaX.
5 | HavanbeHble cBeieHUs 0 KyOe U MUpaMuie, UxX 1
pa3BEPTKU U MOJEIIN.
6 | CeueHust MHOTOTPaHHHUKOB. 1
7 | IlonsiTe 006 akCHOMaTHYECKOM MOCTPOESHUHU 1
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH.
8 | IlpumeHeHne akCHOM CTEPEOMETPUU TIPU 1
peIIeHNH 3a/1a4.
9 | CnencTBus U3 aKCHOM CTEPEOMETPHH. 1
10 | [IpumeHeHME CIeACTBUNA aKCHOM 1
CTEpEOMETPHUH NPH PEIICHUH 33]1au.
Pa3nean 2. [Ipsimble U NJIOCKOCTH B 12

npocrpanctse. [lapanieJbHOCTH NPSIMBIX
M ILJIOCKOCTEH.




11 | B3auMHOE pacroaoKeHHUE MPSMBIX B 1
IPOCTPAHCTBE: NIepeCceKaroIuecs,
napajujielIbHble ¥ CKpEIMBAIOLINECs IIPSMBIE.

12 | [apannenbHOCTh NPSMBIX M IUIOCKOCTEH B 1
IPOCTPAHCTBE: MapajljielbHbIe NPSMbIE B
IPOCTPAHCTBE; MAPAIUIETBHOCTD TPEX
IPSMBIX.

13 | [apannenbHOCTh NPSMBIX M IUIOCKOCTEH B 1
IPOCTPAHCTBE: MapaJlIeIbHOCTh MPSIMOK U
TUIOCKOCTH.

14 | Yrubl ¢ COHaNpaBIeHHBIMU CTOPOHAMMU. 1

15 | Yron mexy npsIMBIMH B IPOCTPAHCTBE. 1

16 | Beruucnenue yria Mexy MpsIMBIMH B 1
IPOCTPAHCTBE.

17 | IlapannenbHOCTh IVIOCKOCTEN: MapaljiesibHbIe 1
IJIOCKOCTH.

18 | CpoiicTBa mapajuieIbHBIX IIOCKOCTEH. 1

19 | [Ipocteiine npocTpaHCTBEHHBIE (GUTYPHI Ha 1
TUTOCKOCTH: TETPAdAP, KyO, mapajuiesienurme].

20 | IToctpoeHue ceueHui. 1

21 | Pemienue 3amau 1o reme "[IpsiMbie u 1
IUIOCKOCTH B NpocTpaHcTe. [lapaniensHocTh
PSIMBIX U IJIOCKOCTEH".

22 | KontpoJabHas padora o teme "lIpsmbie u 1
IUIOCKOCTH B NpocTpaHcTe. [lapaniensHocTh
IPSIMBIX U MIJIOCKOCTEN .

Paznea 3. [lepnieHANKY/JISIPHOCTD NPSIMBIX 12
U IUIOCKOCTei.

23 | Ananus K/p. [lepneHauKyIsIpHOCTD IPSAMON U 1
TUTOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSIMBIC B
IPOCTPAHCTBE.

24 | Tlpsimble TapajuiebHbBIE U 1

MNEPNCHAUKYJIAPHBIC K IIJIOCKOCTH.




25 | Pemenne 3ana4 o teme «lIpsimbie 1
napaieNbHbIe U MEePIEeHANKYISIPHBIC K
IJIOCKOCTH.

26 | IIpu3Hak nepreHIuKyIIPHOCTH IPSIMOU U 1
IJIOCKOCTH.

27 | Pemenue 3amau o reme «IIpusnak 1
NEePIEHIUKYIIPHOCTH IPSIMOI U IIIOCKOCTHUY.

28 | Teopema 0 MPsIMO¥ MEPIICHIUKYIISPHOM 1
IJIOCKOCTH.

29 | Pemenue 3amau no teme «Teopema o mpsMoit 1
HEePHEHIUKYIISIPHOM MIIOCKOCTH.

30 | KonTpoJsbHas pa6oTa 1o Teme 1 1
«lepneHIUKYIAPHOCTh MPSAMOU U
IJIOCKOCTH.

31 | Anamus K/p. IleprieHIUKysp U HAKIIOHHBIE: 1
paccTosiHUE OT TOYKH JI0 TNIOCKOCTH.

32 | IlepieHAMKYIISIp ¥ HAKJIOHHBIC: PACCTOSHUE 1
OT NPSMOU 10 INIOCKOCTH.

33 | Pemenne 3amxa4 no teme «lleprneHankymsip u 1
HaKJIOHHBIEY.

34 | O600menne, cucTeMaTH3anMs 3HAHUH 3a 1
Kypc reomerpun 10 kiacca.

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME — 34 ypoka, KOHTPOJBHBIX padoT — 2.

11 KJIACC

Ne Tema ypoka Kosun4yecTBo 4acos Hara JJIeKTPOHHbIE
n/ U3y4YeHUd uugposbie

| o0pa3oBaTesibH

ble pecypchl

Bcero Konrtpouabnbie | IIpakrnuyeckue

padoThl

padoThI




Pa3zgea 1. Yrubl Mexay NpsiMbIMUA 1
ILIOCKOCTSIMH

10

[ToBTOpeHue maTepuana Kypca reomerpuu 10
KJjiacca.

VYTIIBl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOI
U TUIOCKOCTBIO.

JByrpaHHbI{ yToJ, JMHEHHBIA Yol
JIBYTPAHHOTO yTJIa.

[lepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPICHINKYISIPHOCTH ABYX IIOCKOCTEH.

[lepnieHIMKyYISAPHOCTD INIOCKOCTEM:
CJIEZICTBHE U3 MPU3HAKA
NEPIEHANKYJIIPHOCTH ABYX IJIOCKOCTEM.

[IpumeHeHnue npuszHaka
MEPICHANKYJISIPHOCTH ABYX INIOCKOCTEN U
CJIE/ICTBHS U3 HETO MPU PEIICHUH 3a]a4.

~

Teopema 0 TpEX nepHeHAUKYISApaXx.

IIpuMeHeHne TeopeMBI O TPEX
NEPHEHANKYJISPAX IPU PEIICHUH 3a/1a4.

[ToBTOpEHME MaTepuana o Temam
"TleprieHIUKYISPHOCTD MPSIMBIX U
w1ocKocTen" 1 "YTibl MeXAy NPSAMBIMU U
IUIOCKOCTSIMH .

10

O06o0011eHne MaTepHaia 1o TeMam
"TleprieHIUKYISPHOCTD MPSIMBIX U
iockocTe" 1 "YIibel MeXAy NpSIMBIMU U
IUIOCKOCTSIMU .

Pa3nes 2. MHOrOrpaHHUKH

11

11

Ilonsarue MHOTI'OrpaHHUKa, OCHOBHBIC
OJIECMCHTEI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pazBépTKa
MHOI'OIpaHHUKA.

12

[Tpu3ma: n-yronpHasi npu3Ma; rpaHu 1




OCHOBAHMA IIPU3MBIL; IIpsiMasd U HAKJIOHHasA
IIPU3MBI; OOKOBas ¥ MOJIHAS IIOBCPXHOCTDH
ITPU3MBEI.

13

[Tapamienenunen, IpsMOYTOJIbHbIN
napajuieJienune]] 1 ero CBOMCTBa.

14

IInpamua: n-yrojapHas nMpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
IIOBEPXHOCTb NTHPAMU/IbI; IPABWIIBHAS U
yCeu€HHAas MUPaMUIA.

15

HpaBI/IJH)HI)IG MHOTI'OIpaHHUKU: ITIOHATUC
NPaBUJILHOTO MHOTOTPaHHUKA; ITPAaBUIIbHAS
npu3Ma 1 npaBuJibHasA NUpaMHa,
npaBWIbHAS TPEYTrOJIbHAsI TUpaMHIA U
IPABWIBHBIN TETpasap; KyO.

16

[IpencraBienue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’yp, 10AeKadp U
MKOCa3Ip.

17

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpSIMOfI, IIJIOCKOCTH.
OIEMEHTHI CUMMCTpPUH B ITUpaMUiaXx,
napamicicnmneaax, nmpaBUJIbHBIX
MHOTI'OT'paHHUKaAX.

18

Boruncnenue 31eMeHTOB MHOTOTPaHHHUKOB:
pEOpa, AMaroHau, yrisl.

19

[Tomane 60KOBOI MOBEPXHOCTH M TOTHOM
MOBEPXHOCTHU MPSAMOI NPU3MBI, IJIOIIA]b
OCHOBaHUH, TeopeMa 0 OOKOBOM MTOBEPXHOCTH
IIPSIMOM TIPU3MBI.

20

[Tmomrane 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTHU MPABUILHON MUPAMHUIBI,
TeopemMa O TIOMAIH OOKOBOM MOBEPXHOCTH
YCEYEHHOW NMUPAMHUIBI.

21

KonTtpoubHas padora no teme




"MHOrOrpaHHuKH'".
Pa3nes 3. O0béMbI MHOTOTPAHHHKOB 9
22 | Ananus x/p. Ilonsitue 06 o0OBnEMeE. 1
23 | O0bEM nTUpaMUIbI. 1
24 | Ilpumenenue GopMynbsl 00bEMA THPAMHUIBI 1
NIPY PEIICHUY 3a/1a4.
25 | OObEM yCEYeHHOM MUPaMUIbI. 1
26 | Pemenue 3amay Ha HaXOXKAeHUE 00bEMA 1
MUPAMHU/TBI.
27 | O6béM napamienenunena. O6beM NPU3MBIL. 1
28 | O0bEM HAKIIOHHOH MPU3MBI. 1
29 | Pemenue 3amay Ha HaXOXKAeHUE 00bEMA 1
TIPHU3MBIL.
30 | KonTpoJasHas padora no teme "OO0bEMBI 1 1
MHOTOTPaHHUKOB'".
Pa3nen 4. [loBTOpeHue: ceueHus, 4
PAacCTOSTHUS M YIJIbI
31 | Anayms k/p. [ToBTOpenue, 0600meHne 1
cuctemaruzanus 3HaHui. [Toctpoenue
CE€YEHUI B MHOTOIPAHHUKE.
32 | IloBTOpenue, 0000IIeHNE cUCTeMaTH3aIUs 1
3HaHUU. BpIYKCIIEHHE PACCTOSIHUI: MEXIY
IBYMsI TOUKaMH, OT TOYKH JI0 TIPSIMOH, OT
TOYKH JI0 TIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMHUCS MPSIMBIMHU.
33 | 'omoBasi KOHTPOJIbHASI padoTa. 1 1
34 | Ananus x/p. O60011IeHHE, CHCTeMAaTH3aIIUS 1
3HaHUM 3a Kypc reomerpun 11 kiacca.

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME — 34 ypoka, KOHTpOJbHbIX paboT — 3.




12 KITACC

Ne Tema ypoka KosunyecTBo yacos Hara DJIeKTPOHHbIE
n/ U3YYeHUs uudgposbie
1| o0pa3oBaTe/bH
ble pecypchl
Bcero Konrpoabnbie | IIpakrnyeckue
padoThI padoThI
Pasgen 1. Tena Bpamenust 12
1 | Cdepa u map: ueHTp, paguyc, IHamerp; 1
TUIONIA/Ib TOBEPXHOCTHU ChEPBHIL.
2 | Bzaumnoe pacnionoxxenue chepsl u 1
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
10Nk chepsl.
3 | U3obpaxenue chepsl, mapa Ha MIOCKOCTH. 1
Ceuenus mapa.
4 | HunuHapuyeckasi TOBEPXHOCTH, 00pa3yroIIre 1
LWIMHPUYECKOHN ITOBEPXHOCTH, OCh
WIMHPUYECKOI TOBEPXHOCTH.
5 | Hununap: ocHOBaHUS U OOKOBast 1
MOBEPXHOCTh, 00pa3yrolas U OCh; IUIOLIAlb
OOKOBOM U MOJIHOW MOBEPXHOCTH.
6 | M300paxeHue MUINHIPA HA MIIOCKOCTH. 1
Pa3Béprka nununapa. CedyeHus: HUIMHIpA
(TUTOCKOCTHIO, MapauIeIbHON WUITH
NEPNEHUKYJIIPHON OCH LIUJIMHAPA).
7 | Korndeckast moBepXHOCTh, 00pasyromre 1
KOHUYECKON TOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKOW MOBEPXHOCTH.
8 | Konyc: ocHOBaHMe U BeplUIMHA, 00pa3yromas 1

1 OCh; IJIOIAAL OOKOBOM M MOJHOMN




IMOBCPXHOCTH.

9 | YceuéHHbI KOHYC: 00pa3yIONIUE U BBICOTA; 1
OCHOBaHUs U OOKOBasi MOBEPXHOCTb.

10 | U3o0pakeHre KOHyca Ha TIOCKOCTH. 1
Pa3eéprka konyca. CeueHust KOHyca
(MII0CKOCTHI0, APAIIEIIEHOW OCHOBaHMIO, U
IJIOCKOCTBIO, MPOXOSIIEH Yepe3 BEPUINHY).

11 | KomOuHanus Ten BpaiieHus u 1
MHOTOTPaHHHKOB.

12 | MHororpaHHHK, OIIMCAaHHBIN OKOJIO cheps; 1
cdepa, BliMCaHHAs B MHOTOTPAHHUK UJTU B
TEJIO BpAIICHUSI.
Pa3nes 2. O0bémbl TeJl S)

13 | Ilousartue 06 o0bEMe. OCHOBHBIE CBOICTBA 1
00BEMOB Tel.

14 | O6béM muIMHIpa, KOHYCA. 1

15 | O6BEM mapa u iomaas chepsl. 1

16 | [lonoOHBIE Tena B MPOCTPAHCTBE. 1
CoOTHOIIEHUS MEXTY TUTOIIAISIMA
oBEpXHOCTEH, 00bEMaMU OJJOOHBIX Tell.

17 | KonrpoabHas padora no remam "Tena 1
BpameHus" u "O6beMbl Ten'".
Pa3nes 3. BekTopbl 1 KOOpAMHATHI B 10
NMPOCTPAHCTBE

18 | Ananu3 k/p. BekTop Ha MI0OCKOCTH U B 1
IPOCTPAHCTBE.

19 | CnoxeHne U BEHIYUTAHNE BEKTOPOB. 1

20 | YMHOXEHHUE BEKTOpa Ha YUCIIO. 1

21 | Pa3nosxeHue BEKTOpa 1o TpEM 1
HEKOMITJIaHAPHBIM BekTopaM. [IpaBuito
napasuieNenumnena.

22 | PemieHue 3a/1a4, CBSI3aHHBIX C TPUMEHEHUEM 1

IIpaBUJI IEUCTBUH C BEKTOPAMU




23 | IIpsamoyronpHas cucteMa KOOpAUHAT B 1
npoctpancTBe. KoopanHATHI BEKTOpA.
IIpocreiinue 3a7a4u B KOOpIMHATAX.

24 | Yron mexay Bekropamu. CkalsipHOE 1
IIPOU3BE/ICHNE BEKTOPOB.

25 | Boluncienue yrioB MeXy MpsIMBIMH U 1
IUIOCKOCTSIMM.

26 | KoopamHaTHO-BEKTOPHBII METOJ TIPU 1
pELICHUU TeOMETPHUYCCKUX 3a/1au.

27 | KonTpoJbHas padora 1o teme "BekTopsl U 1 1
KOOPJMHATHI B MPOCTPaHCTBE".

Pasznea 4. [loBTOopenue, 06001enne, 7
CHCTEeMATH3alMA 3HAHUH

28 | Ananus x/p. [loBTropenue 3Hanuii. OCHOBHbBIE 1
Gurypsl, GpaxTsl, TEOPEMBI Kypca
TUIAHUMETPHH.

29 | O0o0uIeHKE U CUCTEMATU3ALMS 3HAHUH. 1
OcHoBHBIE GUTYPHI, HaKThI, TECOPEMBI Kypca
HJ'IaHI/IMCTpI/II/I.

30 | IToBTOpenue, 0000IIEHNE U CUCTEMATH3AITHS 1
3HaHUH. 33124 TUIAHUMETPUU U METOBI UX
pelIeHusl.

31 | IloBTOpeHme, 000OMIEHNE U CUCTEMATH3AIIHS 1
3HaHuil. OCHOBHBIE (QUTYPBI, (AKTHI,
TEOPEMBI Kypca CTepEOMETPHH.

32 | I'ogoBasi KOHTPOJIbHAs padoTa. 1 1

33 | Anayms k/p. [ToBTOopenue, 0600mEeHNEe 1 1
cHCTEeMaTH3aIlMs 3HaHU 32 KypC T€OMETPHH.

34 | IloBTOpenue, 0000IIEHNE U CUCTEMATH3AIIHS 1
3HAHMH 32 Kypc reoMeTpuu. Pemrenue 3a1aq
nemoBepcuiit ['MA 11 c caitta ®UITN

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME — 34 ypoka, KOHTPOJIBHBIX padboT — 3.
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['ocynapcTBenHas oopasoBatenbHas maTgopma «Poccuiickas snekTpoHHas mkosay. https://resh.edu.ru/about
Caitt A.Jlapuna.
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.Caiit «IlepBoe cents0ps». https://urok.1sept.ru/

.Yuu.py - oredecTBeHHas oHyiaiiH miatdopma. https://uchi.ru/

. Ennnas xomtexnus L{udpoBsix 00pazoBaTebHBIX PECypCOB IO MaTeMaTHKe, 1o Kiaccam, Temam u YMK. http://school-
collection.edu.ru/

[Mencoset. Marepuaist mo ®I'OC. https://pedsovet.org/

Y4uuTenbCKuii MOpTaa — MEKIYHAPOIHOE CO00IIecTBO yuuTenei. https://www.uchportal.ru/

3aByu. MHpo.Caiit. https://www.zavuch.ru/

Mup marematuku. https://mirmatematiki.ru/

YPOKMU. NET. http://www.uroki.net/

WutepHet-nipoekT «3amaun». https://problems.ru/

BbubimoTeka BUI€0-yPOKOB IO IIKOJIBHOM mporpamme.https://interneturok.ru/

KpaTkas uctopus MaTeMaTUKH: ¢ JPEBHUX BPEMEH 10 a1oxu Bo3poxaenus. http://sbiryukova.narod.ru
. TIpaBuibHBIE MHOTOTPAHHHUKH: JIFOOOMBITHBIE (DaKThI, HCTOPHS, IpuMeHeHue. http://www.tmn.fio.ru/works/
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