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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma yuebHOoro Kypca «['eoMerpus» 6a30BOT0 YpOBHS JUISl 00YJIarOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa CpeaHero oOmero odpa3oBaHus, C y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMI,
MpPEeIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrOo 00pa3oBaHUs.
PeaJ'H/I?;aHI/I?I mporpaMmabl oOecrieunBaeT OBJIaJICHUEC KIITOYEBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIIMMH OCHOBY JII CaMOPA3BUTHA W HCIPCPLIBHOI'O O6pa30BaHI/I$I, OEI0CTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBHOI'O pa3BUTUA JIMYHOCTU O6y‘-IaIOHII/IXC$I.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca TEOMETpPHH Ha ypPOBHE CpPETHEr0 OO0IIero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTHIO METANpPEIMETHBIX M TPEIMETHBIX PEe3yJIbTaTOB
0oOydJeHUs TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHTHS OOydaromuxcs, GopMHpOBaHUS
(YHKIIMOHATFHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HM3YYCHHsS JPYrUX YYeOHBIX JIMCIIHILINH.
PazButne y oOy4arommxcs TpPaBHIBHBIX MPEACTABICHUN O CYINIHOCTH W TPOUCXOXKICHHUH
TCOMETPHYCCKAX a0CTPaKIIMH, COOTHOIICHUH PEATbHOTO W HICABHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHWU M MPOIIECCOB PEAaJTbHOr0 MUpPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MaTEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKE KavyecTB
MBIIIICHHS, HEOOXOIUMBIX JIJIS /IallTAlldd B COBPEMEHHOM OOIIECTRE.

I'eoMerpusi sBIIsseTCs OMHUM M3 0a30BBIX IMPEAMETOB Ha YPOBHE CPEAHETO OOIIEro
0o0pa3zoBaHMs, TaK Kak 00OECIEYMBAET BO3MOXXHOCTh M3YUCHHUS KaK JUCIHMIUIMH €CTeCTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MeIuieHue, (GopMUpyeMOe TPH H3YyYEHUH OOYYArOITUMUCS TMOHATHIHHBIX
OCHOB TEOMETPUHU U TOCTPOCHHH IIEMIOYKH JIOTHYECKUX YTBEPKICHUNW B XOJE PEIICHHS
TEOMETPUUECKUX 3aJa4, yYMEHHE BBIJBUTaThb M OIPOBEpPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCIIONB3YIOTCA TIPU PEIICHUW 3a7a4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHe OpUeHTHPOBATHCS B IPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JESTETHPHOCTH ueoBeka. OpueHTAIUs YeJlIoBeKa BO BPEMEHH U MIPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €0 COITMAIBHOTO OBITHS, (DOpMa OTpaKEHUsI OKPYIKAIOIIETO MUPA, YCIOBUE YCIICITHOTO
MO3HAHUS H AKTUBHOI'O npeoOpazoBaHus eV CTBUTEIBHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMK 00pazaMu 00bEIMHSAET pa3HbIC BUJIbI YUeOHON U TPYIOBOH IEATEIHLHOCTH,
SBJISETCSA OJHUM U3 MPOo(ecCHOHATBHO BaXKHBIX KauecTB, IMOSTOMY akTyallbHa 3ajada
(dbopMupoBanus y 00y4JaroIMXCcs IPOCTPAHCTBEHHOTO MBIIIJICHHUS KaK Pa3HOBUIHOCTH 00pa3HOTro
MBIILJICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJTOTOBKE K MPAKTUYECKOW AEATEIbHOCTH IO
MHOTHUM HalpaBJICHUSM.

Lenb ocBoeHMsI TporpaMMbl yaeOHOTO Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE OOyUECHHS
— oOmieoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYarommxcs 4depe3 obecredeHue
BO3MOHOCTH TMPUOOPETEHUS] U UCTIOJIH30BAHUSI CHCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHUNA H
NEeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOIOIKEHHUSI 00pa30BaHUS 110
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE MpeAHA3HaueHa A OOYyJaroIIMXCs
CpeIHEeH MIKOJIbI, HE CTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHEHUH Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus. Takum obOpazom, oOydaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHe
MaTeMaTHYeCKUe YMEHHUS, CBSA3aHHbBIE CO CeNU(UKO reoOMeTpHUH U HEOOXOJUMBbIE JUISl )KU3HH B
coBpeMeHHOM o0riecTBe. KpoMe 3Toro, OHM UMEIOT BO3MOXKHOCTh M3YUUTh T€OMETpHUIo Ooliee
ryOOKO, €Cii B JATbHEWIIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
npodeccuoHABHOM IS TENBHOCTH.



JlocTrKeHue eI 0CBOEHUSI TPOrpaMMbl 00ECTIEUMBAETCS PELIEHUEM COOTBETCTBYIOILIUX
3agad. [IpuopuTeTHRIMU 33auaMi OCBOCHHS Kypca «l eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax sBJISAIOTCS:

o (opmMupoBaHHE TPEACTABICHUS O T€OMETPUU KaK YaCTH MHPOBOH KyIbTYphl U
OCO3HAHHUE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;
o (opMupoBaHHE TPEACTABICHUS O MHOTOTPAaHHHMKAaX W TellaX BpamleHHs KaK O

BaXKHEHUIINX MaTeMaTUYECKUX MOJCIIAX, MO3BOJIAIOMIMUX OIHMCBIBATL U M3Yy4YaTh Pa3HbIC ABJICHUA
OKPYXKaIOIIEero MHpa;

o (opMupoBaHHE yMEHHSI paclio3HaBaTh HA YEPTEXkKAX, MOJICIAX U B PEATbHOM MHPE
MHOTOTPAaHHUKU U TeJla BPALLEHUS;

o OBJIAZICHUE METOJaMH peIIeHUs 33Jad Ha [OCTPOCHHMsS Ha H300paKeHUsAX
MIPOCTPAHCTBEHHBIX (PUTYD;

o (hopMHpOBaHHE YMEHUS ONIEPUPOBATh OCHOBHBIMH MOHSATHSMHU O MHOTOTpaHHHUKAX
U TeJlax BpalleHUs U UX OCHOBHBIMU CBOMCTBaMU;

o OBJIQJICHUE AITOPUTMaMHU pEIICHUsS OCHOBHBIX THUIOB 3ajad; (OpPMHUpPOBAHHE

YMCHUA MMpOBOAUTH HECJIOKHBIC J0Ka3aTCJIbHbIC PaCCyKIACHU A B XoJ€ pPeICHUA
CTCPCOMETPHUUCCKUX 3ada4 U 3a/1a4 C ITPAKTHICCKUM COJACPIKAHUCM

. pa3BUTHE WHTEJUIEKTyallbHBIX W TBOPUYECKHUX CIIOCOOHOCTEH o0O0ydaromuxcs,
MO3HABATEIHHON aKTUBHOCTH, HCCIIEJIOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBIIIIJICHHUS;
o ¢dopmupoBanre (GYHKIIMOHATHHONH T'PaMOTHOCTH, pEJIEBAHTHOH TE€OMETPHUU:

YMEHHE PACIO3HABATH MPOSIBICHUS T€OMETPHUECCKIX TMOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pPEATbHBIX JKU3HCHHBIX CHUTYAIlUSAX W MPH HU3y4EeHUU JPYTrUX yIeOHBIX MPEAMETOB, MPOSBIICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIUpOBaTh MX Ha SI3bIKE TEOMETPHUU U CO3/1aBaTh
TEOMETPUUECKHE MOJIETH, MPUMEHSATh OCBOCHHBIM T€OMETPHUYECKHH ammapaT s penieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OIIEHUBATH MMOJTYYCHHBIC PE3yIbTaThI.

OTAM4UTEeIbHONM 0COOCHHOCTHIO TIPOTPAMMBI SIBJISICTCS] BKIIFOUEHHE B KYPC CTEPEOMETPUH
B Hauajie ero U3y4eHus 3a/1a4, peliaeMbIX Ha yPOBHE HHTYUTUBHOTO TIO3HAHUS, U OTIPECIIEHHBIM
00pa3oM opraHm3oBaHHas pabOTa HAJl HUMH, YTO CIOCOOCTBYIOT DPa3BHTHIO JIOTHYECKOTO W
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTHUMYJIHPYET TMPOTEKAHWE WMHTYUTHUBHBIX IIPOIIECCOB,
MOTHBHPYET K JaJIbHEUIIIEMY U3YUYCHHIO TIPEIMETA.

[Ipeanourenne oTHAéTCS HAIISITHO-KOHCTPYKTHBHOMY METOJy OOYYEeHHS, TO €CTh
TEOPETUYCCKUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOM
NEeSTENHLHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN Y yUaITUXCS B KYPCe CTEPEOMETPUHU
MPOBOJUTCS 3a CUET pEIICHMs 3aja4 Ha CO3JaHUE IMPOCTPAHCTBEHHBIX OOpa30B W 3a7a4 Ha
OTIEPUPOBAHUE TPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3a MPOBOJIUTCSA C ONMOPOW Ha
HarJITHOCTb, a OTIEPUPOBAHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HATJISIAHOCTH, MBICJICHHOTO
M3MEHEHHUS €r0 UCXOJHOTO COJCPIKaHMS.

OcHoBHBIE coaepxaTenbHble JHHMM Kypca «l'eomerpum» B 10-11 Kkmaccax:
«MHororpanHuKn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAaHCTBE», «Tena BpamnieHus», «BekTops! u
KOOPJUHATHI B TPOCTpaHCTBE». DOpPMHUPOBAHHE TOTUYECKUX YMEHUN paclpeensieTcsi He TOJIbKO
[0 COJEp)KaTelIbHBIM JIMHUSAM, HO U MO rojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOuIero
oOpa3oBaHusl.

Cogepxannie 0Opa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pE3ylIbTaTaM OCBOCHUS
paboyeil mporpamMmbl, pacrpeieIEHHBIM 10 ToJaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9TOOBl  OBNQJICHHE TEOMETPUYECKHMMH  TIOHATUSAMH W  HaBBIKAMH  OCYILECTBISIOCH
MOCJIEIOBATENIbHO U TOCTYNAaTeNbHO, C COONIOJIEHUEM TMPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKITFOYATIHNCH B OOIIYI0 CUCTEMY reéOMETPUUYECKUX MPEACTABICHUIN 00yJarommxcs,
pacmupsisi u yriayOosis e€, o0pasysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenue reomerpun oTBOIMTCA 2 yaca B Heaento B 10 kitacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roja oOy4enwus - 102 yaeOHBIX daca.



COJEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

IIpsiMmble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHSTUSI cTepeoMeTpur. Touka, mpsimasi, INIOCKOCTh, TPOCTpaHcTBO. [loHsATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHOe pacnosnoxeHue npsAMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUECs, TapAJIJICIbHbIE U
CKpemuBampomuecss npsmsle. IlapainenbHOCTh NpsSMBIX M IJIOCKOCTEM B NPOCTPAHCTBE:
MapajuleIbHbIE IIPSAMBIE B NPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; [APaJUIEIbHOCTh
IpsIMOM M IJIOCKOCTH. YTIJIbl C COHAIIPAaBJICHHBIMH CTOPOHAMH; Yrojl MEXAy MpsSMbIMU B
npoctpanctBe.  [lapaimenbHOCTh  TJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdP,
KyO, mapaJijiesienumne; NocTpoOeHNe CEYeHUH.

[lepnieHqUKYISIPHOCTE NPSAMOW W TUIOCKOCTU:  TEPIEHIUKYISIPHBIE TIpSMBbIE B
MIPOCTPAHCTBE, MpsIMbIE MApauUIeJIbHbIE M TEPHEHAUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTH MPSMOM M INIOCKOCTH, TEOPEMA O MPSMON NEPIEHANKYIIIPHON IIIOCKOCTH.
VYTriael B IPOCTPAHCTBE: YroJI MEXKY OPSIMOU M TNTIOCKOCTBIO; IBYTPAHHBIA yroJj, TUHEWHBIA YIoJI
JNBYrpaHHOro yria. [leprmeHIuKymnsip M HaKIOHHBIE: PACCTOSHHE OT TOYKH J0 IUIOCKOCTH,
paccTosiHUEe OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUryphl Ha IIIOCKOCTh. [leprnenaukynspHOCThb
IJIOCKOCTEN: NPHU3HAK MEPIEeHIUKYISIPHOCTH JBYX IIockocted. Teopema o0  Tpéx
MEPIEHIUKYIIAPaAX.

MHOrorpaHHMKH

[loHdATHE MHOrOTpaHHHWKAa, OCHOBHBIE JJEMEHThl MHOTOIPDAaHHMKA, BBIIYKIbIE H
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yronpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; MpsAMasi U HAKJIIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN NapajuieJenunes u ero cBoicrsa. [lupamuga: N-yroJsipbHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMU[bl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YCEUYEHHas MupamMuja. OJEMEHTbl Npu3Mbl W Inupamuisl. [IpaBuibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMua; MpaBUibHas TPEYrojbHas MUpamMuaa U MpaBWIbHBIN TeTpasap; KyO. [Ipencrasnenue o
MPaBUJILHBIX MHOTOIPAaHHUKAX: OKTa’Ip, NOACKa’Ap U uKocasap. CeueHus Mpu3Mbl U IUPAMHU/IBI.

CummeTpusi B HPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, HPSIMOM, IMJIOCKOCTH.
DJIeMEHThl CHMMETPUM B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue seMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSAMOM PU3MBI, TUIOIIA/Ib OCHOBAHUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOI mpu3Mbl. [Lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTU NMPABUIHHON
MMpaMUJIbI, TEOpEMa O IIomaau yceu€Hnon nupamuabl. [lonstue 06 o0béme. O0bEM TUpaMUIbL,
MIPU3MBI.

[TogoGubie Tenma B mpoctpancTBe. COOTHOIICHHS MEXIY IUIOMIAASMH TOBEPXHOCTEH,
00BEMaMHu ITIOJOOHBIX TE.

11 KVIIACC

Tesna Bpamenus

Hunuuapudeckass MOBEPXHOCTb, 00pa3yrolue IWINHAPUYECKON MOBEPXHOCTH, OCh
LHWIMHAPUYECKOH noBepxHocTH. LIMmuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTb, 0Opasyomas u
0Cb; TUIOIA/b OOKOBO 1 MOTHOI MOBEPXHOCTH.

Konnueckass moBepxXHOCTh, 00pa3ylolue KOHMYECKOW IMOBEPXHOCTH, OChb M BEpIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OocHOBaHME M BeplIMHA, oOpasyrouias U OCh; IUIONIA]b



OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolle M BBICOTA; OCHOBAHUSA U
OOKOBasi OBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETp; IUIOIIAAb MOBEPXHOCTH chepsl. Bzanmuoe
pacrosioxenue chepsl U IIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N3o0pakenue Ten BpaleHus Ha II0CKOCTH. Pa3BépTka UIMHApPA U KOHYCA.

KomOunanmu Ten BpalieHuss U MHOTOTPAHHUKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitne 06 o0béme. OcHOBHBIE CBOWCTBAa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u cineacteus u3 He€. O0bpéM numHapa, Konyca. O0bEM mapa
Y TJI0IA6 Chephl.

[MonoOusie Tema B mpoctpancTBe. COOTHOWIEHHWS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEJ.

Ceuenust mwiuMHApa (mapajuleIbHO W MEPHEHIUKYISPHO OCH), CEUYEHHsS KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTy U B ipocTpaHcTBe. Cll0KeHNE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTOopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHaT B mpocTpaHcTBe. Koopamuatel BekTopa. I[Ipocreimme
3aJauyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELIeHUH TeOMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YyIbTaThl OCBOCHUS MPOTpaMMbI Y4eOHOro mpeamera «MareMaTukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW TO3ZUIUH OOYJaloOUmIerocsi KaK aKTUBHOTO W
OTBETCTBEHHOI'0 4JIEHAa POCCHHMCKOIO OOIIECTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OTIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTBIO POCCUICKON IpaskJaHCKOM UJIEHTUYHOCTH, YBOXKEHUS K MPOILJIOMY
U HACTOSAIIEMY POCCHUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTHOKCHHM B IPYTUX HayKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa; CHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHKEHUN HayKd W JesITebHOCThIO Y4EHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOWMYHMBOTO OYIYIIETO.

JCTeTHYECKOe BOCIIUTAHME:

JCTETUYECKMM  OTHOLIEHHMEM K MHpY, BKJIKOYass O3CTETHUKY MAaTeMaTH4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, pPaCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHUYECKUM acClEeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

cOpPMUPOBAHHOCTHIO YMEHMSI NPUMEHATh MaTeMaTU4YecKUe 3HAHHUA B HHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXa, peryispHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3IUYHBIM
chepaM npodeccnoHaNbHOM JesITeNbHOCTH, CBI3aHHBIM C MaTeMAaTUKON U €€ MPHJIOKEHUSMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBbI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B PEIICHUN
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTBHIO AIKOJOTUYECKOW KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJIOTHMUECKUX  MpoOsieM; OpueHTanuel Ha  MpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHus 3aad B 00JacTU OKpYXKAIoIIeH cpelbl, MIaHupOBaHUS
MOCTYNKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO NMO3HAHHUA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HayKH KakK cgepbl
YEJIOBEUECKOU eATeNbHOCTH, ITANOB €€ Pa3BUTHUA U 3HAYUMOCTH JJI Pa3BUTHUS LIMBWINA3ALUY;
OBJIQJICHUEM SI3IKOM MAaTEMATUKHU U MAaTEMaTHYECKOH KyIbTYpOH KaK CPEACTBOM IMO3HAHUS MUPA;



TOTOBHOCTBIO OCYILECTBIIATH IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTh UHIUBUYaIbHO
U B IpYIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbple  pe3yabTaThl  OCBOSHHUS ~ MPOrPaMMBI  y4eOHOTO  MpeaMeTa
«MareMaTiKa»  XapaKTEpU3YIOTCSI  OBJIQJICHUEM  YHHBEPCAIbHBIMU  HO3HABAMEIbHbIMU
0elicmeusMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeliCEUAMY,  YHUBEPCANbHbIMU
PeYNIAAMUBHBIMU OeUCMBUSIMU.

1) Vhueepcanvhvie noznasamenvhuie deticmsus, obecneuusarom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECco8 00yUarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpd,
npuUMeHeHUe 102ULeCKUX, UCCIe008ameNbCKUX Onepayull, yMeHull pabomams ¢ uHghopmayuet).

Ba3oBble 1ornyeckue neicTBus:

o BBISBIISAITh W XapaKTePU30BaTh CYIISCTBEHHBIC TPU3HAKH MATEMATHUECKUX
0OBEKTOB, TTOHATHIA, OTHOIICHUH MEXTy MOHATHIMHE; (OPMYIUPOBATH OTPEICIICHUS MOHSITHII;
YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(PUKAIMK, OCHOBAHUSA JUIsI 000OMIeHUS U
CpaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

. BOCIIPUHUMATh, OPMYIHPOBATH U MPe0OPa30BIBATH CYXKICHUS: YTBEPAUTEIbHBIE
U OTpULATeNIbHbIE, eAMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;
. BBIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEYHS B

CbaKTaX, JaHHBIX, Ha6J'IIO}IeHI/I$IX N YTBCPXKIACHUAX; IMpEaIaratb KPUTCPHUU [JIsI BBIABJICHHA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

. JIeNaTh BBIBOJBI C WCIOJIB30BAHWEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUH, yMO3AKIIIOUEHUH 110 aHAJIOTHH;
o MIPOBOJUTH CAMOCTOSITENIbHO JOKa3aTeIbCTBA MaTEeMaTHUECKUX YTBEpKIACHUN

(mpsiMble ¥ OT NPOTHUBHOTO), BBICTpAaMBaTh apPryMEHTAlLlMIO, MPUBOJUTH NpPUMEPHl U
KOHTPIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBI;

. BBIOMpaTh CHOCO0 pemieHus yueOHO# 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJACIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebcKHe NeliCTBUA:

o UCIIOJIb30BAaTh BOMPOCHI KAaK MCCIEI0BATEIbCKUII HHCTPYMEHT TO3HAHUS,
(dbopMynupoBaTh BOIPOCHL, GUKCUPYIOLIUE IPOTUBOPEUNE, PoOIeMy, YCTaHABINBATh HCKOMOE U
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

o IPOBOJAUTH CaMOCTOSTEIbHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, HCCIEA0BaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBICHHsS, IMPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

. CaMOCTOSITENIBHO  (hOPMYIUPOBAaTh OO0OOIIEHHST M BBIBOABI IO pPE3ylIbTaTaM
MPOBENEHHOTO  HAONIOACHUS, HUCCIENOBAHMs, OILEHHBATh JOCTOBEPHOCTb MOJyYEHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIEHU;

. IPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUIaTh
MIPEIMOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

° BBIABIIATH ,Z[e(l)I/II_[I/ITBI I/IH(I)OpMaI_II/II/I, JaHHBbIX, HeO6XOI[I/IMI>IX AJIs1 OTBETA HA BOIIPOC
" JJId pCHICHUA 3alaYvu;
L4 BLI6I/IpaTL I/IH(I)OpMaI_II/IIO U3 HNCTOYHUKOB PAaA3JIMYHBIX THUIIOB, AHAJIM3HUPOBATD,

CHCTEMaTH3UpOBaTh U HHTEPIPETUPOBATh HMHGOPMAIMIO Pa3IUYHBIX BUAOB U (opMm
IIPE/ICTaBIICHMS;

J CTPYKTYpUpPOBaTh HWHQPOpPMAILMIO, MPEACTaBIATh €€ B PAa3IUYHBIX (opMmax,
WUTIOCTPUPOBATH I'PpahuuecKu;



J OILICHUBATh HAAE&KHOCTh MH(POPMAIIUN MO CAMOCTOSTENHHO CHOPMYTHPOBAHHBIM
KPUTEPHSIM.

2) Vnueepcanvhvie KOMMyHuUKamugnwle 0eticmeaus, 0oecnedusaion cqhopmuposanHocmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OO0menue:

. BOCIIPHHUMATh U (OPMYIUPOBATH CYKICHUS B COOTBETCTBHHM C YCIOBHSAMHU H
HeNMsIMA  OOLICHMS; SICHO, TOYHO, TPaMOTHO BBIP@KaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh TOSCHEHHWS IO XOJy pEIIeHUs 3aJadd, KOMMEHTHPOBATh
IIOJIY4ECHHBIN pe3ysbTar;

. B XoZ€ OOCYKICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOieMbl, pemaeMoil 3ajlaud, BbICKa3bIBaThb WJEH, HAICJIEHHbIE Ha TIOUCK PpELICHUS;
COTOCTaBJISATh CBOM CYXJEHHUSl C CYXKJIEHUSMHU APYTUX YYaCTHUKOB JUAJIOTa, OOHApYKHUBATh
pas3nuuMe M CXOJCTBO IMO3ULUN; B KOPPEKTHOM ¢opMe (HopMynHpoBaTh pa3HOINIACHS, CBOU
BO3paKEHMUS;

J MIPE/ICTaBIATh PE3yJabTaThl pELICHHs 3a7ayd, AKCIEPUMEHTa, HCCIeI0BaHUs,
MIPOEKTA; CAMOCTOSITENIbHO BBIOMpaTh (opMaT BHICTYIUIEHHMSI C Y4ETOM 3ajad NpPEe3eHTAluu U
0COOEHHOCTEH ayAUTOPUH.

CorpyaHunuecTno:

o MOHMMAaTh ¥ HCIOJBh30BATh NPEUMYNIECTBA KOMAHIHOW ¥ WHIMBHIyaTbHON
paboThl TpH pelIeHuu Y4eOHBIX 3aJay; MPUHHUMATh IleJIb COBMECTHOM JesTeNbHOCTH,
IUTAaHUPOBATh OPTraHU3ALMI0 COBMECTHOW paboThl, pacipenensiTh BUABI padoT, JOroBapuBaThC,
oOcyXJaTh nmpoiiecc U pe3yinbTaT padboThl; 0000111aTh MHEHHSI HECKOIBKHX JIIOJIEH;

. y4acTBOBaTh B TpYHNOBBIX (opmax paboTel (0OCyXkIeHHs, OOMEH MHEHHI,
«MO3TOBbI€ IUTYPMbD» W HHBIE); BBINOJHATH CBOIO HacTb pabOTBl U KOOPAWHUPOBATH CBOU
JEUCTBUS C APYTMMU WICHAMH KOMaH/]Ibl; OLICHUBATh Kau€CTBO CBOErO BKJIa/a B OOIIMHA IPOAYKT
110 KpUTEPUIM, C(HOPMYITHPOBAHHBIM YyYACTHUKAMU B3aUMOJEHCTBHUS.

3) Vuueepcanvnvie pezynamuenvie Oeiicmsusi, obecneuugaiom — Gopmuposarue
CMbICIOBbIX YCMAHOBOK U ICUSHEHHBIX HABIKOG TUYHOCHU.

Camoopranuszanms:

. COCTaBJIATh IUIAH, AJTOPUTM pELIEHUs 3aJaud, BBIOMpaTh CIIOCOO peIIEHUs C
yu4€TOM HMEIOIIUXCS PECypcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPOBaTb M
KOPPEKTHPOBAaTh BApUAHThI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUU.

CaMOKOHTPOJIb:

. BJAJICTh HaBBIKAMH MO3HABATEJIbHOM pedIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX
NEUCTBUI U MBICIUTENbHBIX MPOLECCOB, UX PE3yJbTATOB; BJIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOLIecca U pe3ysIbTaTa pPelIeHnss MaTeMaTHUeCKOH 3ajauu;

J OpeaBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU pPELICHUM 3a7ayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

J OLICHUBATh COOTBETCTBUE pe3yjibTaTa LEIM U YCIOBUSAM, OOBSACHATH HNPUUYHMHBI
JOCTHXKEHUS UM HEOCTHKEHUSI Pe3YyNIbTaTOB JESITeIbHOCTH, HAXOUTh OIINOKY, 1aBaTh OLECHKY
NpUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
OnepupoBaTh NOHATUAMU: TOUYKA, IpsAMasi, INIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3agad.



OnepupoBaTb MNOHATUAMM: MAPAJUIEIBHOCTh M INEPHEHAUKYISIPHOCTh NPSIMBIX U
IIJIOCKOCTEN.

KnaccugunupoBaTs B3aMMHOE PaCIIOIOKEHHE IPSAMBIX U IDIOCKOCTEH B POCTPAHCTBE.

OnepupoBaTh MNOHATUSMH: JBYIPAaHHBI Yroji, TIpaHd JBYTPaHHOIO Yyria, pedpo
JBYTPAHHOIO YIJIa; JUHEHHBIN YroJl ABYTPAHHOTO yIia; TpajdycHasl Mepa ABYI'PaHHOTIO yIJia.

OnepupoBaTh HNOHATUSMHU: MHOTOI'PAHHUK, BBIIYKJIBIM M HEBBITYKJIBIA MHOTOTPaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABWIIbHBII MHOTOTpaHHHUK.

PacniozHaBaTh OCHOBHbBIE BHJIbI MHOIOTPAHHUKOB (MHMpamMuAa; MpU3Ma, MPSAMOYTOIbHBIN
napajuiesienumne, Kyo).

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBAaHMSA JUIA  KJIACCH(PUKALUU
(BBIMYK/IbIE M HEBBINYKJIbIE MHOTOI'PDAaHHUKHU; IIPaBUJIbHbIE MHOTOTPAHHUKHU; MpSAMbIE U
HAKJIOHHbIE TPU3MBI, TapaJlIesICUIIE b ).

OnepupoBaTh NOHATUAMU: CEKyIIas MIIOCKOCTb, CE4EHHE MHOTOTPAaHHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIE/I0B.

Crpouthb cedeHHs] MHOTOI'PaHHUKOB METOJOM CJIE€I0B, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemats 3aaun Ha HAXOKIEHUE T€OMETPUYECKUX BETMYHMH 10 00pa3liaM WM aJropuT™Mam,
MIPUMEHSS] U3BECTHbIE AHAIWTUYECKHE METOJIbl MPHU PEIICHWH CTAaHIAAPTHBIX MaTeMaTHYEeCKUX
3a/la4y Ha BBIYMCIIEHUE PACCTOSHUNA MEXAY BYMSI TOUKaMHU, OT TOYKU JO MPSIMON, OT TOUYKHU O
MJI0CKOCTH, MEXKIY CKPEIINBAIOIIUMUCS TIPSIMBIMU.

Pemats 3amaun Ha HAXOXKIEHUE T€OMETPUYECKUX BETMYMH 10 00pa3iiaM WM aJropuT™Mam,
MIPUMEHSST U3BECTHbIE AHAJIUTUYECKHE METOJIbl MPHU PEIICHUH CTAaHAAPTHBIX MaTeMaTHYEeCKUX
3a/lad Ha BBIUMCJICHHE YIJOB MEXIy CKPEUIMBAIOIIMMUCA MPSAMBIMHU, MEXAYy NpIMONH U
IUIOCKOCTBIO, MEXKIY MJIOCKOCTSIMHU, ABYTPAHHBIX YIJIOB.

Bbrancnare 00bEMBI U MJI0IIAIU HOBEPXHOCTEH MHOTOIpaHHUKOB (IIpHU3Ma, MUpaMuia) ¢
IIpUMEHEHHEM (OPMYJT; BBIYUCIISITh COOTHOIIEHHS MEXK Y IJIOLIAIIMU TIOBEPXHOCTEH, 00bEMamMU
110I00HBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MNOHATUSAMH: CUMMETPHUsI B IIPOCTPAHCTBE; LEHTP, OCb U IJIOCKOCTb
CUMMETPHHU; LEHTP, OChb U MNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3BnekaTs, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh NH(GOPMALIHIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECcKUX (PUrypax, MpeaCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

IIpumensTe reoMerpuyeckue (akThl JJIs pELICHUS CTEPEOMETPUYECKUX 3ajad,
IIPEINOoJaraIliX HECKOJIBKO IIaroB pEIIEHUs, €ClIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHnsaTh mpocTeliine MporpaMMHbBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh mpHUMEpbl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U SKHU3HH,
pacrio3HaBaTh MPOSIBJICHNUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATH MOJIydeHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh pealbHbIE CUTYallUH U
IPUMEHATh  M3y4YEHHBbIE TIOHATHA B  IIpoOLleCCe IIOMCKAa pELIeHHs MaTeMaTU4eCKU
c(OpMyJIMPOBaHHONW MPOOIEMBl, MOJIEIUPOBATh pPEAlbHbIE CUTyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHH U TEOPEM,
anmapara anredpsl; penarb IpakTHYeCKUe 3aJjaul, CBSI3aHHbIE ¢ HAXOXKJICHUEM IeOMETPUYECKUX
BEJINYMH.

11 KVIIACC

OmnepupoBaTtb MOHATUSMM: LWIMHpUYECKas MIOBEPXHOCT, oOpasyromiye
LHWIMHAPUYECKOH MOBEPXHOCTH; WINHAP; KOHUYECKask OBEPXHOCTb, 00pa3yrolne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; chepuuecKas MOBEPXHOCTb.

Pacnio3naBatk Tena BpaieHus (IMIMHAP, KOHYC, chepa u map).



OOBACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHSL.

KnaccugumnupoBaTs B3auMHOE pacoyioxkeHne chepbl U MIIOCKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAaHHUE IIAPOBOT0 CJIOS, BBICOTA LIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Brerancnsate 00bEMBI U IJIOMIAAW TIOBEPXHOCTEH TEN BpAICHHS, TEOMETPUICCKUX TEN C
MIPUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHSATHSIMH: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OMUCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK HJTH TEJIO BPAIICHUS.

BbI4uciaTe COOTHOMICHUST MEX Ty IIOLIAIIMU IOBEPXHOCTEH 1 00bEMaMU TOJ0OHBIX TEIL.

N3o0paxate m3ydaemble (GUTYpsl OT PYKH UM C HNPUMEHEHHEM IMPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BoInosiHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYDP: BUA
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIIECHUS.

W3Bnekarb, HHTEPIIPETUPOBATH U MPEOOPa30BbIBaTh HHPOPMAIIMIO O MTPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (QUrypax, MPeICTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

OnepupoBaTh NOHATHUEM BEKTOP B IIPOCTPAHCTBE.

BbInosHATE JeMCTBUS CII0KEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOKEHHSI BEKTOpa
Ha 4YMCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHATs MpaBWIIO NApAIIIENIEUIIEAA.

OnepupoBaTh NOHATHSIMU: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOpPaMH, CKaJspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymmy BEKTOPOB U IIPOU3BEIEHNE BEKTOPA HA YHUCIIO, YIOJl MEXAY BEKTOPaMH,
CKaJISIPHOE IPOU3BEICHNE, PACKIIAAbIBATE BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IVIOCKOCTh YPABHEHHEM B ICKaPTOBOM CHCTEME KOOpPJMHAT.

IIpumensaTe reoMerpuyeckue (akThl U pEIICHUS CTEPEOMETPUYECKUX 3ajad,
IIPEAIIONIAralONINX HECKOJIBbKO IIArOB PEIICHUs, €CIU YCJIOBHSA NPUMEHEHHUS 3aJaHbl B SBHOU
dbopwme.

Pemats npocrelinme reoOMeTpUYECKHUE 3a1a41 Ha IPUMEHEHUE BEKTOPHO -KOOPAUHATHOTO
METO/a.

Pemars 3amaum Ha JOKa3aTEIbCTBO MATEMaTUYECKUX OTHOLIEHUH W HAXOXKICHHE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MM alropuTMaMm, IPUMEHssl U3BECTHbIE METOJbl IpU
PEILIECHNN CTaHAAPTHBIX MATEMAaTUYECKUX 3aJay.

[IpumeHsaTh IpOCTEHIINE MPOTrpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1ay.

[IpyBoauTe mHpUMEpPHl MaTEMaTHMYECKUX 3aKOHOMEPHOCTEM B IPUPOAE M JKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOTyYEHHBbIE 3HAHMS HAa NPAKTHKE: aHAJIU3UPOBATh PEAJIbHBIE CUTyallud U
IPUMEHATh  U3YYEHHBIE TIOHSATHA B IIpoLlecCE€ IIOMCKAa  pEUICHMs  MaTeMaTHYeCKU
c(OpMyINPOBaHHONW MPOOJIEMBl, MOJIEIUPOBATh pPEAbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCJIEI0BAaTh NOCTPOCHHBIE MOJENH C MCIIOJIB30BAHUEM I€OMETPUYECKUX IOHITHM U TEOPEM,
anmapara anredpsl; perarb IpakTHYeCKUe 3a7auk, CBSI3aHHbIE ¢ HAXOXKAEHUEM IeOMETPUUYECKUX
BEJINYMH.

®opmbl yuéTa padoueil NporpaMMbl BOCIIHTAHUSA

OcHoOBHbIC HANIPABJICHUS BOCIIUTATEIbHOM AeATEIbHOCTH:

1. I'paxxaHckoe BOCTIUTaHUE;

2. IlaTproTHuecKkoe BOCIIUTAHHE;

3. JlyXOBHO-HpaBCTBEHHOE BOCIIUTAHHE;

4. DcreTnyeckoe BOCIIUTAHUE;

5. dusnueckoe BoCHUTaHUE, (GOPMHUPOBAHUE KYIbTYphl 370POBbS M HMOLHOHAIBHOTO
Omaronoxyuus;



6. TpynoBoe BocnuTaHue;

7. DKOJOTUYECKOE BOCITUTAHUE.

8. LleHHOCTH HAyYHOTO TMO3HAHUSI.

1. I'paxnaHckoe BOCIUTAHNE BKJIIOYAET:

-hOpMUPOBAHHE AKTUBHOW TPAXKJTAHCKOU TIO3UIUHU, TPAKIAHCKOW OTBETCTBEHHOCTH,
OCHOBAaHHOW Ha TPaAJAMIIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX W HPABCTBEHHBIX IIEHHOCTAX
POCCHUICKOTO 00111eCTBA;

-pa3BUTHE KYJIbTYPhl MEKHAIIMOHAIBHOTO OOIICHMUS;

-popMUpPOBaHNE TPUBEPKCHHOCTH HJCSIM HHTEPHAIMOHAIN3MA, JPYXKOBI, PaBEHCTBA,
B3aMMOIIOMOIIIA HAPOJIOB;

-BOCIIUTAHUE YBAXUTEIHHOTO OTHOIICHHS K HAlMOHAJIHLHOMY JOCTOMHCTBY JIFOJICH, MX
YyBCTBaM, PEJIMTUO3HBIM YOCKICHHSIM;

-pa3BUTHE MPABOBON M TMOJUTUYECKOU KYJIbTYPHI JETEH, paclIupeHre KOHCTPYKTUBHOTO
Y4acTHS B IPUHATUHN PEUICHUH, 3aTParuBaroIiX UX MpaBa U UHTEPECHI, B TOM YUCJIE B PA3TUIHBIX
(dhopmax caMoopranusaliii, CaMoOyIpaBJIeHHs, OOIIECTBEHHO 3HAUUMOM JCSATEIHHOCTH,

-pa3BUTHE B JETCKOM CpeJie OTBETCTBEHHOCTH, IPUHIIUIIOB KOJUIEKTUBU3MA U COIMATBHOM
COJIMJIAPHOCTH;

-bopMHupoOBaHKEe CTAOWUIBLHOM CHCTEMBl HPABCTBEHHBIX U CMBICIOBBIX YCTAaHOBOK
JUYHOCTH, TIO3BOJISIFOIIUX  TPOTHUBOCTOSTh  HWACOJOTHHM  JKCTPEMH3Ma, HAIMOHAJIU3Ma,
KCeHO(poOUH, KOPPYMIMH, ITACKPUMHHAIIMK 1O COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U IPYTUM HETaTUBHBIM COIIMAIBHBIM SIBJICHUSIM;

-pa3paboOTKy M pean3alyio MporpaMM BOCIHUTAHHS, CIOCOOCTBYIOIIMX IPAaBOBOM,
COIMAJIBHOM U KYJIbTYPHOU alanTalliu JIETEW, B TOM YHCIIE IETeH U3 CEMEN MUTPAHTOB.

2. IlaTtpuoTHYecKkoe BOCIMTAHUE MPeTyCMATPUBAET:

-(hopMHUPOBAHKE POCCUICKON TPAXKIAHCKON UIACHTHYHOCTH;

-opMupOBaHUE MATPUOTHU3MA, YYBCTBA TOPJIOCTH 32 CBOIO Po/IMHY, TOTOBHOCTH K 3allIUTE
uHTepecoB OTeuecTBa, OTBETCTBEHHOCTH 3a Oynyiee Poccum Ha OcHOBE pa3BUTHUS MPOTrpaMM
MaTPUOTUYECKOT0 BOCHUTAHUS AETEH, B TOM YMCJIE BOEHHO- MAaTPUOTHYECKOTO BOCIIUTAHUS;

-bopMUpOBaHHE  yMEHHUS  OPUEHTHUPOBATHCS B  COBPEMEHHBIX  OOLIECTBEHHO-
MOJIMTUYECKUX MpOIeccax, Mpoucxoaamux B Poccun u mupe, a Takke 0CO3HaHHYIO BBIPAOOTKY
cOOCTBEHHOM MO3UIMU IO OTHOLIEHUIO K HUM Ha OCHOBE 3HAHUS M OCMBICICHUS HCTOPHH,
JTyXOBHBIX IICHHOCTEN U IOCTUXKEHUM HaIIEH CTPaHBbI;

-pa3BUTHE YBXKEHHUS K TaKMM CHMBOJIaM TOCYIapCcTBa, Kak rep0O, duiar, rumH Poccuiickoit
®denepannn, K ICTOPUYECKUM CUMBOJIaM U IaMATHUKaM OTedecTBa;

-pa3BUTHE TOMCKOBOM M KpaeBEAUYECKOM IESATEIbHOCTH, AETCKOIO IO3HABATEIbHOIO
Typu3Ma.

3. JlyXoBHO-HpaBCTBEHHOE BOCIMTAHHE OCYIIECTBJISIETCS 32 CUET:

-pa3BUTHS y JeTell HPaBCTBEHHBIX YYBCTB (UECTH, OJITa, CIPABEITMBOCTH, MUJIOCEPAUS U
TIPYKeTo0us);

-bopMUPOBAaHUS BHIPAKEHHOW B TOBEJICHUM HPABCTBEHHOW IMO3UIMU, B TOM YHCIE
CIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100Da;

-pa3BUTHS comepeKUBaHUsI U (OPMUPOBAHUS TTO3UTUBHOTO OTHOIICHUS K JIIOJIIM, B TOM
YHUCJIE K JINIAM C OTPAaHUYEHHBIMU BO3MOHOCTSIMH 3/I0POBbSI 1 UHBAJIM/IAM;

-coJIeiCTBUS (POPMUPOBAHUIO y J€TEH MO3UTUBHBIX )KM3HEHHBIX OPHEHTHUPOB U TUIAHOB;

-OKa3aHusl MOMOIIN JEeTSM B BBIPAOOTKE MOJENEH MOBEACHUS B Pa3IMUYHBIX TPYIHBIX
KU3HEHHBIX CUTYAIlUsIX, B TOM YHUCIIE TPOOIEMHBIX, CTPECCOBBIX U KOH(MIMKTHBIX.

4. JcreTnyecKoe BOCIUTAHNE MPEANOJIAraer:

-IpUOOIIEHNE K YHUKATbHOMY POCCHMCKOMY KyIbTYPHOMY HACIEIUIO, B TOM YHCIIE
TUTEPATyPHOMY, MY3bIKATHbHOMY, XYJ0KECTBEHHOMY, TeaTpalbHOMY H KHHEMATOTpahuIecKOMY;

-CO3/JJaHUE PABHBIX JJI BCEX JETEH BO3ZMOMKHOCTEH TOCTYIA K KYJbTYPHBIM LICHHOCTSIM;



-BOCIIUTAHUE YB@KEHHUS K KYIbType, S3bIKaM, TPaJUIMUAM M OOBIYasiM HapoJOB,
npoxxusaromux B Poccuiickon @enepannu;

-PUOOIIEHNEe K  KJIACCHUECKUM H  COBPEMEHHBIM  BBICOKOXYJO0>KECTBEHHBIM
OTEUECTBEHHBIM U MUPOBBIM IIPOU3BEACHUSAM UCKYCCTBA U JIMTEPATYPHI;

-IIONYJISpU3ALUS POCCUNCKUX KYIbTYPHBIX, HDABCTBEHHBIX M CEMENHBIX IIEHHOCTEN;

-COXpaHeHue, MOJJIEPKKU U Pa3BUTHE STHUUECKUX KYJIbTYPHBIX TPAIULMI U HAPOJAHOTO
TBOPYECTBA.

5. du3nyeckoe  BOCNUTaHUE, (OPMHUPOBaHHE  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOI0 0J1arono/Jy4usi BKJIKYAaeT:

-OopMHpOBaHNE OTBETCTBEHHOT'O OTHOUICHHS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU,

-pOpMUPOBAHHE CHCTEMbl MOTHMBAIlMM K AKTUBHOMY U 3J0pPOBOMY 00pa3y »KHU3HH,
3aHATUSIM (PU3NUECKON KYJIbTYpPOIl U CIIOPTOM, pa3BUTHE KYJIbTYphI 3J0POBOT0 UTAHMUS;

-pa3BUTHE KYIbTYpbl O€30MaCHOM KU3HEAEATENbHOCTH, MPO(PUIAKTUKY HAPKOTHUYECKON U
QJIKOTOJIBHOM 3aBUCUMOCTH, TA0AKOKYPEHUS U APYTUX BPEIHBIX MPUBBIYEK;

6. TpyaoBoe BocnuTaHHe peajnu3yeTcs MoCPeICTBOM:

-BOCIIMTAHUS YBAXKEHUS K TPYAY U JIIOJSAM TPy, TPYIOBBIM JIOCTHKEHUSAM;

-pOopMUPOBAaHUS YMEHHM M HaBBIKOB CaMOOOCTYyXMBaHHUS, MOTPEOHOCTH TPYIUTHCH,
N0OpPOCOBECTHOIO, OTBETCTBEHHOTO M TBOPYECKOTO OTHOIIEHHUS K Pa3HbIM BUAAM TPYJIOBOMU
NeSITeNIbHOCTH, BKJIIOUasi 0OyuyeHHUe U BBIIIOJIHEHUE JIOMAIIHUX 0053aHHOCTEH;

-pa3BUTHS HaBBIKOB COBMECTHOM pabOThl, yMeHUsI pabOTaTh CAMOCTOSTEILHO, MOOUITU3YSI
HE0OX0IMMBbIE PECYpPChI, MPABUILHO OIIEHUBAsI CMBICII U TIOCJIE/ICTBUS CBOMX JACHCTBHIA;

-coJielicTBUS  TIPO(ECCHOHAIBLHOMY CAMOOIPECIEHUIO, MPHUOOIIEHNs K COLUAIBHO
3HaYMMOMH JIESATEIBbHOCTH JUI OCMBICICHHOTO BBIOOPA IIpodeccuu.

7. JKOJOrnYecKoe BOCIMTAHNE BKJIIOYAET:

-pa3BUTHE DHKOJOTMYECKOW KYJIbTYpbl, OEpPEKHOTO OTHOLICHHS K POAHOM 3emie,
pUpoHbIM OoraTcTBaM Poccum u mupa;

-BOCIIUTaHUE YyBCTBA OTBETCTBEHHOCTH 3a COCTOSIHUE IIPUPOJHBIX PECYPCOB, YMEHUN U
HABBIKOB PAa3yMHOIO0 IPHUPOJONOJb30BaHMs, HETEPIHMOIO OTHOIIEHHA K JIEHCTBUSAM,
IIPUHOCALIUM BpPeJ] SKOJIOTHH.

8. LleHHOCTH HAYYHOI'0 NO3HAHMS MOAPa3yMeBaeT:

-COJICHICTBUE MOBBIIICHUIO NIPUBJIEKATEIBHOCTH HAYKH JJIS ITOAPACTAIOIIErO IMOKOJICHHUS,
MOAJIEPIKKY HAYYHO-TEXHUYECKOTO TBOPYECTBA JETEH;

-CO3JIaHK€ YCIIOBUH JUISl TOJIy4EHHUs JETbMU JOCTOBEPHOM HH(POpPMALUU O IEPEAOBbIX
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
K
Ne HanmeHoBaHMe pa3je/ioB U TeM OﬂnquTB(;cqaCOB i DJIeKTpOHHbIe (L1 (POBbIE)
n/n MPOrpaMMblI Bcero p:;:g::ﬂbm’le p :)62:)1;11;1qec1cne o0pa3oBaTe/ibHbIE peCypChl
1 BBenieHne B cTepeoMeTpuio 10
[IpsiMBbI€ M TIIIOCKOCTH B
2 npoctpanctse. [lapannensHoCTh 12 1
MPSIMBIX U INIOCKOCTEN
3 [NeprieHAUKYIAPHOCTH MPSIMBIX U 12
I10CKOCTEH https://alexlarin.net/https://resh.edu.ru/about
VYTabl MEKIY IPIMBIMH U https://math-ege.sdamgia.ru/
4 10 1 - :
IJIOCKOCTSIMU http://window.edu.ru/window/catalog
5 MHoOTOrpaHHUKH 11 1 https://mathlesson.ru/node/890
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 IloBTOpEHUE: CeueHus, pacCTOSTHUS 4 1
U YIJIbl
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOI'PAMME



https://alexlarin.net/
https://alexlarin.net/
https://math-ege.sdamgia.ru/
http://window.edu.ru/window/catalog
https://mathlesson.ru/node/890

11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoubsubie | IIpakTHyeckue
NPOrpaMMmblI Bcero paGoThi paBoThI o0pa3oBaTe/bHbIE PECYpPChI
1 Tena Bpauienus 12
2 O06bEMBI TEN 5 1
BekTopbl 1 KOOpMHATHI B https://alexlarin.net/https://resh.edu.ru/about
3 10 1 : :
MIPOCTPAHCTBE https://math-ege.sdamgia.ru/
ToBTOpeHue, 0606LIeH e, http://window.edu.ru/window/catalog
4 CHCTEMATH3aIs 3HAHUH ! 1 https://mathlesson.ru/node/890
OBIIEE KOJIMYECTBO YACOB I1O0 34 3 0
[TPOTPAMME



https://alexlarin.net/
https://alexlarin.net/
https://math-ege.sdamgia.ru/
http://window.edu.ru/window/catalog
https://mathlesson.ru/node/890

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JlaTa
DJIeKTpoHHbIE U POBLIE
KounuecTBo yacoB :[13yqe}m o0pa3oBaTejbHbIEe pecypchl
Ne
u/n Tema ypoka
Kounrpoa | Ilpaktn
Bcero | bHbIE yeckmne
pa6orel | paGoThI

OCHOBHBIC TIOHATHS CTEPEOMETPUHN: TOUKA,

npsiMasi, INIOCKOCTh, TPOCTpaHcTBO. [IpaBmia
1 n300pakeHUs Ha PUCYHKaX: U300pakeHUs 1

TJIOCKOCTEH, IMapaJlIeIIbHBIX TIPSIMBIX

(0Tpe3KoB), CepeIMHbI OTPE3Ka
9 [MonsiTus: MepeceKaronuecs MmIOCKOCTH, 1

MIepeCceKarOIINecs MpsiMasi M IIOCKOCTh
3 [MonsiTus: MepeceKaronuecs MmIOCKOCTH, 1

[epeceKaroinecs npsmas U IIoCcKoCcTh https://alexlarin.net/https://resh.edu.ru/abo

3HaKOMCTBO C MHOTOT'PaHHUKAMH, N300paKeHHE ut
4 MHOTOIPaHHUKOB Ha PUCYHKaX, Ha 1 https://math-ege.sdamgia.ru/

MPOEKIIMOHHBIX YEPTEKAX http://window.edu.ru/window/catalog

HauanbHble cBeicHHS 0 KyOe ¥ MUPaMUIE, UX https://mathlesson.ru/node/890
5 pa3BEpTkU 1 Mojaenu. CeueHus 1

MHOTOI'PaHHUKOB

HadanbHble cBeicHHs 0 KyOe M MUPaMHUJIE, UX
6 pa3BépTkU U Mojaenu. CeueHus 1

MHOTOI'PaHHUKOB

[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU
7 CTepEOMETPUHU: AKCHOMBI CTEPEOMETPUU U 1

CICACTBUA U3 HUX



https://alexlarin.net/
https://alexlarin.net/
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
http://window.edu.ru/window/catalog
https://mathlesson.ru/node/890

[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U 1
CIICAICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

9 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U 1
CIICAICTBUS U3 HUX
[onsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH

10 CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH U 1
CIIEZICTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B

11 MPOCTPAHCTBE: MEPECEKAOIINECS, 1
napajuieNIbHbIe U CKPEIIUBAIONITHECS IPSIMBIC
[MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B

12 MPOCTPAHCTBE: MapalIeIbHBIC IPSIMBIC B 1
MPOCTPAHCTBE; MAPAIIICIIEHOCTh TPEX MPSIMBIX
[TapannenbHOCTHh NPSMBIX U TJIOCKOCTEHN B

13 npocTpanctse: [lapannenbHOCTh MPAMON 1 1
MJIOCKOCTH

14 VYTIIBl ¢ COHaNpPaBJICHHBIMUA CTOPOHAMH 1

15 YT0J1 MEXK Ty IPSIMBIMHU B IPOCTPAHCTBE 1

16 YT0J1 MEXKTy IPAMBIMU B IPOCTPAHCTBE 1

17 [TapanienbHOCTH MIOCKOCTEN: apasuiebHble 1
IJIOCKOCTH

18 CBoiicTBa napaJyIeIbHbIX IIOCKOCTEH 1

19 [Ipocreiire npocTpaHCTBEHHbIE (PUTYPHI HA 1
IJIOCKOCTH: TETpadip, KyO, mapasiesenume]

20 ITocTpoenue ceueHuit 1

21 ITocTpoenue ceuenuit 1
KonTtposnrHas padota no teme "[Ipsimbie u

22 IJIOCKOCTH B pocTpaHcTBe. [lapannensHocTh 1

IPSIMBIX U IIJIOCKOCTER"




IlepneHIUKYIAPHOCTD NPSMOM U IVIOCKOCTH:

23 NIEPIEHIUKYJIIPHBIE MIPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble mapasienbHble U NEPIEHIUKYISIPHBIE K
IIJIOCKOCTH

o5 [Ipsimble mapasienbHble U NEPIEHIUKYISIPHBIE K
IIJIOCKOCTH

26 [Ipu3Hak nepneHauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH

27 [Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH

08 Teopema o psIMOI NTEPIIEHIUKYIIIPHON
IIJIOCKOCTH

29 Teopema o psIMOI NTEPIIEHIUKYIIIPHON
IIJIOCKOCTH

30 TeopeMa o mpsMOi NEPIICHANKYIISIPHOMN
IIJIOCKOCTH
[lepnieHIUKYIIAp M HAKJIIOHHBIE: PACCTOSIHUE OT

31 TOYKH JI0 TFIOCKOCTH, PACCTOSTHUE OT MPSMOH 110
IIJIOCKOCTH
[lepnieHIUKYIIAp 1 HAKJIIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IIJIOCKOCTH
[lepnieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IIJIOCKOCTH
[lepnieHIUKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IIJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMOU U
IIJIOCKOCTBIO

36 JIBYrpaHHBIN yroJl, TMHEHHBIN yroi

JIBYT'PAaHHOTO yriia




37

JIBYrpaHHBIN yroJi, TUHEHHBIN YroJl
JIBYTPAHHOTI'O yria

38

[TeprieHAMKYISAPHOCTD MIOCKOCTEN: MMPU3HAK
MEPIEHANKYISIPHOCTH JIBYX MJIOCKOCTEN

39

[TeprieHAMKYISAPHOCTD MIOCKOCTEN: MMPU3HAK
MEPIEHANKYISIPHOCTH JIBYX MJIOCKOCTEN

40

[TeprieHAMKYISAPHOCTD MIIOCKOCTEN: MPU3HAK
MEePIEHANKYISIPHOCTH IBYX MJIOCKOCTEN

41

Teopema o0 TpEX nepneHaMKYIIpax

42

Teopema o0 TpEX nepneHaNKyIsIpax

43

Teopema o0 TpEX nepneHaNKYIIpax

R R -

44

KonTtponsHas pabota no temam
"[leprieHIMKYIAPHOCTD NPSMBIX U INIOCKOCTEN"
1 "Vl MeXy IPSIMBIMH U INIOCKOCTSMUA"

45

IlonsaTue MHOI'OrpaHHHWKa, OCHOBHBIC 3JICMCHTBI

MHOTOTPaHHUKA, BBITYKJIBIE U HEBBITYKIIbIE
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOI'PaHHUKA

46

[Ipu3ma: n-yronbHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAs U MOJIHAS TIOBEPXHOCTh
TIPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII
napaJulesIenune/ U ero CBoiicTea

48

anaMI/ma: N-yrojibHas MMpamMua, rpaHd u
OCHOBAHHUC ITMPAMHIDBI; OOKOBas M MOJIHAA
IIOBCPXHOCTD ITUPaMU/JIbI; IIPABUJIbHAA U
yce‘IéHHaﬂ ImupaMuaa

49

[TpaBuIIbHBIE MHOTOTPAHHUKH: TIOHSTHE
MPaBUIIHOTO MHOTOTPAaHHUKA; ITPABUIIbHAS
NpU3Ma U IpaBHIbHAS TUPAMU/IA; TPABUIBHAS
TpeyroybHas MUpaMu/ia v paBHIbHbINA
TeTpa’p; Kyo




IIpencrasnenue o NpaBUILHBIX

50 MHOTOT'PaHHUKAX: OKTa3p, NOJCKadAp U 1
MKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, MIPSMOM, TUIOCKOCTH.
o1 DneMEeHTbl CUMMETPUU B TUpaMuUax, 1
napajuieNienuIe/1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX
52 Berurcnenue 3eMeHTOB MHOTOTPAHHHUKOB: 1
pé0pa, TuaroHau, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOMN
53 MTOBEPXHOCTH MIPSIMON TIPU3MBI, TUTOTIATH 1
OCHOBAHHH, TeopemMa 0 OOKOBOI MMOBEPXHOCTH
TIPSIMOM TTPU3MBI
[Tmomaae 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTH MPABWIBHOM MUpaMUBbI, Teopema | 4
0 TuIoIa A OOKOBOM MOBEPXHOCTH YCEUEHHOM
MU PAMHU/IbI
55 'I‘<OHTp0J'II)HaSI pabora 1o Teme 1
MuororpaHHuku"
56 [Tonsitre 06 06bEME 1
57 O06BEM TMpaMuIbI 1
58 O06BEM TMpamMuIbI 1
59 O06BEM TMpaMuUIBI 1
60 O06BEM TMpaMuUIbI 1
61 O06BEM TPU3MBI 1
62 OO6BEM MTPU3MBI 1
63 O0BEM npu3MBbI 1
64 KonTtponeHast padota o Teme "OO0bEMBI 1

MHOTOTPaHHUKOB"




65

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS
3Hanuil. [locTtpoenue ceuenuii B
MHOTOTPaHHUKE

66

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIHS
3HaHUU. BpIYMCIIEHHE PACCTOSHUN: MEXIY
JBYMsI TOYKaMU, OT TOYKH JI0 IPSIMOI, OT TOUKH
710 TIJIOCKOCTH, MEXKIY CKPELMBAIOIIUMUCS
PSIMBIMU

67

Wrorosas koHTposibHas paboTa

68

[ToBTOpenue, 0600IIEHNE CHCTEeMAaTU3aITUs
3HaHUU. BBIYKCIIEHHE YIII0B: MEXIY
CKPEIMBAIOIIUMHUCS MPSIMBIMU, MEXK]TY MPSIMOM
U TUIOCKOCTBIO, IBYTPaHHBIX YIJIOB, YTJIOB
MEXAY MIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, AuameTp;
IO/ MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue chepsl u
IJIOCKOCTH; KacaTellbHas II0CKOCTh K cdepe;
TJI01ATb CHEephl

N3obpaxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenns mapa

HunmuHaapudeckas TOBEPXHOCTh, 0Opasyromye
IUJTUHIPUYECKON MOBEPXHOCTH, OCh
HWIMHAPUYECKON MTOBEPXHOCTH

Hunmuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yromas ¥ OCh; IJIOIATh
OOKOBOM M MOJHOM MOBEPXHOCTH

N300paxkenne nuiaInHApa Ha MIIOCKOCTH.
Pa3Béprka nununapa. CedyeHus HUIMHIPA
(TJI0OCKOCTBIO, MapalIeIbHOM W
MIEePIEeHIUKYIIIPHOI OCH IIINHAPA)

Konunueckas IMOBCPXHOCTD, o6pa3yfoume
KOHHUYECKOM IMOBCPXHOCTH, OCb U BEpIINHA
KOHHUYECKOM ITIOBCPXHOCTH

Konyc: ocHOBaHue 1 BepiirHa, 00pasyromias
H OCh; IUTIOIIAAs OOKOBOI U IOJIHOM
MMOBEPXHOCTHU

VYceu€HHbI KOoHYyC: 00pa3yloIine U BbICOTA;
OCHOBaHMs U OOKOBasl MOBEPXHOCTh




N300paxeHue KoOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TIIOCKOCTBIO, MapaJuIeIbHOW OCHOBAHHIO, U !
TJIOCKOCTRIO, IPOXOISINEH Yepe3 BepIIHY)

11 KoMOuHarms ten BpameHus u 1
MHOTOTPaHHUKOB
MHororpaHHHK, ONTMCaHHBIN OKOJIO chepbl;

12 cdepa, BIIMCaHHAsE B MHOTOTPAHHUK WJIN B 1
TEJIO BPAIICHHUS

13 [TonsTre 06 06béMe. OCHOBHBIE CBOWCTBA 1
00BEMOB TeN

14 O06bEM TIUIMHAPA, KOHYCa 1

15 O06bEM mrapa 1 wiomasas chepsl 1
[TomoOHbIE TENa B MPOCTPAHCTBE.

16 COOTHOUIEHHS MEXTY TUTOIIAIIMHU 1
MMOBEPXHOCTEH, 00bEMaMU TIOTIOOHBIX TEIT

17 KOHTpOJ'II)I;IaSI "pa60Ta o TemMam "Tena 1
Bpamienus" u "O0bembI Ten"

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE 1

19 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pa3noxxenue Bekropa 1o Tpém

21 HEKOMIUTaHApHBIM BekTopaM. [IpaBuio 1
napajuiesienunea

29 Pemenue 3a7a4, CBA3AHHBIX C MPUMCHEHHEM 1
MIpaBWJI ICHCTBHUI C BEKTOpaMHU
[IpsimoyrospHas cucteMa KOOpAUHAT B

23 npocrpancTse. KoopauHartsl BekTopa. 1
[Ipocreiimue 3a1a4i B KOOpAWHATAX

o Yron mexay Bekropamu. CkalsapHoe 1

IIPOU3BCACHUC BEKTOPOB




Beluncnenue yriioB Mexy NpsMbIMU U

25 1
TJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METO ITPU 1
PEIICHUH TEOMETPHUCCKUX 3a/1a4

27 KonTtposneHast padota o Teme "BekTopsl u 1
KOOpPJMHATHI B IPOCTpaHCTBE"
[ToBTOpEeHuUEe, 0000IIEHNE U CUCTEMATH3AITIS

28 3HaHuil. OCHOBHBIE (DUTYPHI, (PAKTHI, TEOPEMBI 1
Kypca IIaHUMETPUHU
[ToBTOpeHuUe, 0600IIIeHNEe U CUCTEMATU3AIHS

29 3HaHui. OCHOBHBIE (DUTYPHI, (AKTHI, TEOPEMBI 1
Kypca IIaHUMETPUHT
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS

30 3HAHWH. 3aJ1a9M JITAHUMETPUU M METOJIbI HX 1
pelIeHUs
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS

31 3HaHUH. 3a/1a4¥ TUTAHUMETPUH U METOBI UX 1
pelIeHus
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS

32 3HaHui. OCHOBHBIC (PUTYPHI, (AKTHI, TEOPEMBI 1
Kypca CTepeoMeTpHH

33 Hroropas koHTpoJIbHAS paboTa 1

34 HOBTOPGHI/IC, 0000111eHre U cCUCTEMaTH3aIHs 1
3HAHUN
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 11 YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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