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MHNOACHUTEJBHASA 3AIINCKA

I'eomerpust sBIsSETCS OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro oOIero oopa3oBaHMs, TaK Kak 00eCHEeYMBACT BO3ZMOXKHOCTb M3YyUEHMs! THUCLUIUIMH
€CTECTBEHHO-HAyYHOW HAIPABJICHHOCTU U MPEIMETOB T'YMaHUTAPHOTO HUKJA. [[0CKOIBKY TOTHYECKOe MBIIIICHNE, (OPMHUPYEMOE MTPH U3YUEHUH 00YUIarOIIUMHUCS
MOHATUMHBIX OCHOB T'€OMETPUH, IIPU TOKA3aTENbCTBE TEOPEM U IIOCTPOCHUU LIETIOYKHU JIOTUYECKUX YTBEPKACHUN NP PEIICHUHM N€OMETPUUYECKUX 3a]a4, YMEHUE
BBIJIBUTATh ¥ ONPOBEPraTh TMIIOTE3bI HETIOCPEACTBEHHO MCTIONIB3YIOTCS MIPH PEIICHUH 33J]ad €CTECTBEHHO-HAYYHOTO [TUKJIA, B YACTHOCTH (DU3MYECKHX 3a/1a4.

Llenb ocBoeHMs MporpamMmbl yueOHOro Kypca «I'eomerpus» Ha yriyOnE€HHOM YpOBHE — Pa3BUTHE MHIMBUAYAJIBHBIX CIIOCOOHOCTEH OOyYaromuxcs mpu
WM3YYEHUH TEeOMETpPUH, KaK COCTaBIISIOLIEH MpenMeTHoW oOmactu «Matematuka u uH(OpMaThka» dyepe3 oOecrnedeHHe BO3MOXKHOCTU NPUOOPETEHUS U
UCTOJIb30BaHUsl Oojiee TIIyOOKHMX T€OMETPHYECKUX 3HAHUN M JCUCTBUM, CIEUM(UYHBIX T€OMETPHUU, M HEOOXOAMMBIX JUISl YCIEUIHOTO NpOo(hecCHOHAIBLHOTO
o0pa3oBaHMsl, CBSI3aHHOTO C UCTIOJIb30BAaHUEM MATEMAaTHUKH.

[TpropuTeTHBIMU 3aJJauaMH Kypca T€OMETPUU Ha YIiIyOJEHHOM YpOBHE, paCIIUPSIONIMMH U YCHIIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCS:
pacipeHue MpeaCcTaBIeHHs O TCOMETPUH KaK YaCTH MUPOBOU KYJIbTYPHI i (POPMUPOBAaHHE OCO3HAHHS B3aMMOCBSI3U T€OMETPHH C OKPYKAIOIIUM MHPOM;

(dhopMHpOBaHHE MIPEACTABICHUS O MPOCTPAHCTBCHHBIX (PHUTypax Kak O BAKHEHIINX MAaTEMAaTUYCCKUX MOJICIISIX, TIO3BOJISIONIMX OMUCKHIBATh U U3y9aTh Pa3HbIC
SIBJICHUSI OKPY>KAIOIIEr0 MUPa, 3HAHKUE MOHATHIHOTO anmapaTta 1o paszaeny «CTepeomMeTpus» yu4eOHOTO Kypca FreOMeTpHH;

(bOpMHpOBaHHe YMCHHS BJIAACTh OCHOBHBIMU IMOHATHAMU O MPOCTPAHCTBCHHBIX (I)I/Il“yan N X OCHOBHBIMHU CBOI\/'ICTBaMI/I, 3HAaHUEC TCOPEM, (bOpMyJ'I U YMCHHUC
HUX IPUMCHATL, YMCHUA NOKA3bIBATH TCOPEMBI U HAXOAUTHb HCCTAHAAPTHLIC CITOCOOBI pelICHUs 3a/1a4,

(dbopMUpOBaHNE YMEHHs paclio3HaBaTh Ha YepTEekKaxX, MOJIEISIX U B PEATbHOM MHUPE MHOTOTPAaHHUKU U Tela BpPAIICHHs, KOHCTPYUPOBATh F€OMETPHUECKUE
MOJIEIIN;

(¢bopMHpOBaHNE TOHUMAHNS BO3MOKHOCTH aKCHOMaTHYECKOI'0 IIOCTPOEHUS MaTeMaTUYECKUX TeOpuid, GOpMUPOBAHNE TOHUMAaHUS POJIM aKCUOMATHKU TPU
IIPOBEJIEHUH PACCYXKACHU;

(dbopmMHpoBaHHE YMEHUS BIaJIeTh METO/JAaMH J0Ka3aTelbCTB U aJrOPUTMOB PEICHMs, YMEHUS UX MPUMEHSTh, IPOBOJIUTH JI0Ka3aTeNbHbIE PACCYKIEHUS B
XOJIe PELICHUs] CTEPEOMETPHUECKUX 33a/7ad U 3aJad C MPAaKTUYECKUM COjAep)KaHueM, (OPMHPOBAHUE IPEJCTABICHHS O HEOOXOJAMMOCTH JIOKa3aTeIbCTB NpPU
000CHOBAaHMHU MaTeMaTUYECKUX YTBEPKICHUH U POJIM aKCMOMATUKU B IIPOBEICHUH JI€JYKTUBHBIX PACCYXIACHHUIA;

Pa3BUTHUEC U COBCPUICHCTBOBAHUEC HHTCIIICKTYAJIBHBIX W TBOPYECKHUX CIIOCOOHOCTEH 06yqafom1/1xca, IMO3HABATCIILHOM AKTUBHOCTH, HCCIICO0BATECIIbCKUX
yMeHHfI, KPUTHUYHOCTHU MBIIJICHHUA, HHTCPECA K U3YUCHUIO TCOMCTPUH;



¢dopmupoBanre (PyHKIIMOHATIFHOW T'PaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUS DPACIO3HABATH IPOSBICHUS T€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PpEAIbHBIX XM3HEHHBIX CUTYAlMsIX W TMPH HM3YyYCHUU IPYTUX Y4YEOHBIX IMPEIMETOB, MPOSBICHUS 3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH,
MOJIEITMPOBAHUS PEATIbHBIX CUTYAlUH, UCCIE0BAHUS IIOCTPOECHHBIX MOJEIIEH, MHTEPIIPETALMH OJIYyYCHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COZI€p)KATENIbHBIMU JIMHUAMHM ydeOHoro kypca «l'eomerpus» B 10-11 kiaccax sisitorcsi: «lIpsMble M IJIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanHukn», «Tena BpaieHus», «BEKTOpbl U KOOPAMHATBI B IPOCTPAHCTBEY, «/|BUIKEHUS B IPOCTPAHCTBEY.

Coopmynupoannoe Bo PI'OC COO TpeboBaHNE «yMETh ONEPUPOBATH MOHATUSMIY, PEICBAHTHBIMU T€OMETPHH Ha YIITYOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJIEpXKaTEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpMHpPOBAaHHE JIOTMYECKMX YMEHHUH pacnpenensercs He TOJBKO 110
coZiep KaTeNIbHBIM JIMHUSAM, HO U 110 rojiaM o0yuenus. Conepxanne o0pa3oBaHMs, COOTBETCTBYIOIIEE MMPEAMETHBIM pe3ylibTaTaM ocBoeHHst DenepanbHoil paboueit
IIPOrpaMMbl, pacpeAeaEéHHbIM [0 To1aM 00y4eHUsl, CTPYKTYPUPOBAHO TAKUM 00pa30M, 4TOObI KO BCEM OCHOBHBIM, IPUHLIMIINAILHBIM BOIPOCAM OOydarouuecs
o0pamiaaiuch HEOJHOKPATHO. DTO MO3BOJSET OPraHU30BAaTh OBJIAJCHUE T€OMETPUYECKUMHU TMOHSATHSAMU M HABBIKAMU IOCJIEIOBATEIBHO M MOCTYNATEIBHO, C
COOJIFOJICHMEM MPHUHIMIIA [TPEEMCTBEHHOCTH, a HOBbI€ 3HAHMs BKJIOYAThb B OOIIYI0 CHUCTEMY I'€OMETPHUUECKUX HNpPEACTAaBICHUN OO0YydaroUIMXCs, PACIUpPSs U
yriryOnss e€, o0pa3ys IpOYHbIE MHOXKECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YII1yOIEHHOM YPOBHE M103BOJISIET:

co3iath ycioBus uis AuddepeHnranun o0ydeHus, MOCTPOCHUS WHAMBHIYaAIbHBIX O0pa30BAaTEIbHBIX MPOTrpaMM, OOECHEUUTh YIIIyONEHHOE H3ydeHUE
T€OMETPHUHU KaK COCTaBJISIONIEH yueOHOro mpeaMera «MaTemaTukay;

MMOJITOTOBUTH OOYYAOIIUXCSI K MPOJOJIKCHUIO M3YUCHHUsT MATeMaTHKH ¢ Y4€TOM BbIOOpa Oymymiel mpodeccuu, odecredrBas MPEeMCTBEHHOCTh MEXITY
o0mmM U npodeccnoHaIbHBIM 00pa30BaHUEM.

Ha u3yuenue yueOHoro kypca «I'eomerpusi» Ha yriayonéHHoOM ypoBHe oTBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102

qaca (3 yaca B HEJIEINIO).

COJEP/KAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE



OCHOBHBIC TTOHSTHS CTCPCOMCTpPHUH. TO‘IK&, npsamasi, miI0CKOCTb, NPOCTPAHCTBO. [ToussTHe 00 aKCHMOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUU: AKCHOMBI
CTCPCOMCTPHU U CIICACTBUS U3 HUX.

B3aumHOe pacroniokeHHe TPSIMBIX B TPOCTPAHCTBE: TEPECEKAIONIUECs, MapaUIelIbHbIE W CKPEIIUBAIONIUECS MpsiMbie. [IpU3HAKK CKPEUIUBAIOLIUXCS
npsambix. [lapamiensHOCTh NPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapasuieibHbIe MPSMbIE B NMPOCTPAHCTBE, MAPALICIbHOCTh TPEX MPSAMBIX, MMapauieIbHOCTh
npsMol W TIockocTu. [lapamnenpHOoe W LEHTpAbHOE MPOCKTHpPOBaHHE, U300paxkeHue ¢uryp. OCHOBHBIC CBOWMCTBA MAapajUICIBLHOTO MPOCKTHPOBAHMSL.
N3o6paxenue ¢puryp B napamieabHONU MPOEKIMH. YTIIbI C COHAIIPABICHHBIMU CTOPOHAMH, YTOJl MEXAY IPSIMBIMU B IpocTpaHcTse. [lapamiensHoCTh MII0CKOCTEH:
napajielibHble TUIOCKOCTH, CBOMCTBAa MapayieNbHBIX IIOocKOocTed. I[IpocTeiimne mpocTpaHCTBEHHBbIE (UIYphl Ha IJIOCKOCTH: TETpadp, Hapayielernumnes,
MIOCTPOCHUE CEUCHUH.

[lepnieHIUKYIAPHOCTD MPSMOM M IVIOCKOCTH: NEPIECHIUKYJISIPHBIE NPSMBIE B IIPOCTPAHCTBE, NMPSAMBIEC MAapaJUICIbHbIE U NEPIECHANKYISIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPIEHIUKYIIPHOCTU NPSMOM U INIOCKOCTH, TEOPEMA O MPSIMON NEPIEHAUKYIAPHON TUIoCKOCTH. OpTOoroHasibHOE NpoeKkTHpoBaHue. Ilepnenauxynsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOI 1O INIOCKOCTH, MPOEKIHs (PUTYpbl HA MJIOCKOCTb. IlepneHIuKyIspHOCTb IIIOCKOCTEH:
IIPU3HAK NEPIEHANKYIIIPHOCTH IBYX IUIOCKOCTEH. TeopeMa 0 TpEX NepHeHANKYIIApax.

VYIuIBl B IPOCTPAHCTBE: YOI MEXAY IPSIMOU U INIOCKOCTBIO, ABYTPAHHBIM yroJl, JIMHEWHBIA YroJl IBYrPaHHOrO yria. TpEéXrpaHHbI 1 MHOIOTPaHHBIE YIJIBL.
CBolicTBa INIOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOMCTBA MJIOCKUX U ABYI'PAaHHBIX YIJI0B TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO

yria.

MHOrorpaHHuKH

Busl MHOTOrpaHHMKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3Ma: n-yroiapHas npusma, npsiMas 1 HaKJIOHHasi IPU3MbI, OOKOBas M MOJIHAS TTOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTOJIbHBIN NapajuleNenunes U ero ceoiictBa. Kparyaiiine mytu Ha moBepXHOCTH MHOTrorpanHuka. Teopema Ditnepa. [IpocTpancTBeHHas
teopema Iludaropa. Ilupamuaa: n-yronbHas nupamujaa, npaBwibHas M yceu€HHas nupamuabl. CBoiicTBa péGep M OOKOBBIX I'paHEH NMpaBUILHON MHPaMMIBL.
[IpaBriibHBIE MHOTOIPaHHUKHU: NTPaBUIIbHAS IIPU3Ma U NpaBUiIbHAs MMpaMuUa, IpaBUIbHAs TPEyroibHasi MMpaMuAa U IPaBUIbHBIN TeTpasap, kyo. [Ipencrasnenue
O NPaBUJIBHBIX MHOTOT'PaHHUKAX: OKTAdIp, NOACKAdAP U UKOCADIP.

Bbruucrienue 31eMeHTOB MHOTOIPaHHHUKOB: p&0pa, AuaroHany, yrisl. [lnomans 00KOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSAMON NMPU3MBI, TIIONIA/Ib
OCHOBaHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsMON Mpu3Msl. [Inomiaas 00KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHONW MHMpaMH/JIbl, TEOpeMa O IUIOIIAAH
yCE4EHHOW MUPAMHUIBI.

CI/IMMeTpI/ISI B IMPOCTPAHCTBE. DIeMEHTHI CUMMCTPUN TIPAaBHUIIBHBIX MHOI'OI'PAHHUKOB. CI/IMMeTpI/ISI B TIIPAaBUJIBHOM MHOI'OIPAaHHUKE. CHMMCETPHUA
Hnapajjiejacnuicaa, CMMMETPU MMPAaBUJIbHBIX IPHU3M, CUMMCTPH A HpaBHHBHOﬁ nupaMubl.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE
[ToHsTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOH BEKTOp, [UIMHA HEHYJIEBOTO BEKTOpAa, BEKTOPHl KOJUIMHEApHbIE, COHAINPAaBJICHHBIE U MPOTUBOMOJIONKHO

HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAaMU: CI0KEHUE U BBIYMUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucio. CBoicTBa cioxeHus: BeKTopoB. CBONCTBAa YMHOXEHHS BEeKTOpa Ha yuciio. [loHsTue kommianapHble BEeKTOpbI. [IpH3HaKk KOMIUTAaHApHOCTU TPEX BEKTOPOB.



[IpaBuio mapamienenunena. Teopema o pa3ioXeHHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsMoyrosipHas cuctema KOOpIWHAT B MPOCTPAHCTBE.
Koopaunats! Bektopa. CBs3b MEXy KOOpAMHATAMH BEKTOpPA U KOOPJIMHATAMH TOYEK. YTOJI MKy BeKTopamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

11 KJTACC

Tena Bpamenus

[ToHsTHS: TUIMHAPUIECKAS TOBEPXHOCTh, KOHMYECKAsl TIOBEPXHOCTh, cheprudeckasi MOBEPXHOCTh, 00pa3yromue MmoBepxHocTel. Tena BpalieHus: THIHHID,
KOHYC, yCeu€HHBIN KOHyC, cdepa, map. B3anmHoe pacmnonoxeHue cdepbl U IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHUs Ha
iockocT. Pa3Béprka munmuHapa u konyca. CuMMeTpus cephl 1 mapa.

O0béM. OcHOBHBIC cBOMCTBAa 00BEMOB Tell. Teopema 00 00bEME MPSAMOYTOIBHOTO Tapauienenunena u cieacTsus u3 He€. OObEM npsIMON U HAKJIOHHON
MPU3MBI, WIMH]PA, TUPaMUIbI U KoHyca. OOBEM 11apa U apoBOTr0 CErMEHTa.

KOM6I/IHaI_II/II/I TCJI BpallCcHHUA WM MHOI'OI'PaHHHUKOB. HpI/ISMa, BIIMCaHHAasA B HUWJIHMHAP, OIIMCaHHAd OKOJIO HUJIMHApA. HepecequI/Ie C(I)epLI n mapa C
mIockocTeio. Kacanue mrapa u C(I)epbl ILTIOCKOCTBIO. [IoHsATHE MHOTI'OTpaHHHUKA, OIMMUCAHHOTO OKOJIO C(I)epbl, C(l)epbl, BIIMCAaHHOM B MHOT'OTPpAaHHUK HJIK TCJI0

BpalICHUSI.

[Tnomane MOBEPXHOCTH HUIUHApPA, KOHYyca, muomanb cepbl u e€ yacreid. [logoOue B mpoctpancTBe. OTHOIIEHHE O00BEMOB, TUIONIAACH MOBEPXHOCTEN
nono6ueIx uryp. [IpeodpazoBanue mogodus, romoTeTHs. Pemenue 3a1a4y Ha MIOCKOCTH C HCTIOIb30BAHUEM CTEPEOMETPHUUECKUX METOJIOB.

HOCTpOCHI/Ie CedeHUN MHOT'OT'PaHHUKOB U TEJI BpalllICHUA: CCUCHUA LUIIMHAPA (HapaJ'IJ'ICJ'ILHO " NEPHCHAUKYIISIPHO OCI/I), CCUCHUA KOHYCa (napa_nneanbIe
OCHOBAHUIO W TPOXOLAAIINEC YCPE3 BepIJ_II/IHY), CCUCHUs IIapa, METOAbI IMOCTPOCHUA CEUYECHHI: MEeTOoxd CJICa0B, METOJA BHYTPCHHCIO IIPOCKTUPOBAHUS, METOJ
nepeHoca ceKymeﬁ IIJIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bexrops! B npoctpancTBe. Onepannn HaJ BEKTOpamu. BekTopHOEe yMHOKE€HHE BEKTOpOB. CBOWCTBA BEKTOPHOIO yMHOXeHHs. IIpsMoyrosbHas cucrema
KoopauHAaT B pocTpaHcTBe. Koopaunartel Bekropa. Pasnoskenue Bekropa no 6azucy. KoopimHaTHO-BEKTOPHBII METO/] TP PEIICHUH F€OMETPUUECKUX 3a/1au.

JBHKeHHS B IPOCTPAHCTBE



JBmwxenust npoctpaHcTBa. OtoOpakeHus. [IBmkeHus u paBeHCTBO (uryp. OOmiue cBoiicTBa ABMKEHHMH. Buapl NBMXEHHMH: HapayienbHBIA MEpPeHoc,
LEHTpaJIbHAs] CHMMETPHS, 3epKalbHasi CAMMETpHUS, IIOBOPOT BOKPYT mpsiMmoii. [IpeoGpazoBanus noxodus. [Ipsmas u cdepa Ditnepa.

IJIAHUPYEMBIE PE3VJBTATHI OCBOEHUSI YUYEBHOI'O KYPCA «T'EOMETPHUS» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxknaHcKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTh TPAXKAAHCKOW TO3MIMU OOYYAIOUIErocsi KaK AaKTUBHOTO U OTBETCTBEHHOTO 4YIJIEHA POCCHKMCKOro OOIIecTBa, NpPECTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (YHKIIMOHWPOBAHUS PA3JIMYHBIX CTPYKTYP, SIBICHHM, MPOIEAYP TPaKIaHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHUE
B3aMMO/ICHICTBOBATH C COLIMATLHBIMUA HHCTUTYTAMH B COOTBETCTBUHU C MX (DYHKIIUSMU U Ha3HAUYCHUEM;

2) IaTPHOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTb POCCUICKON TPAXKIAHCKON UICHTUYHOCTH, YBAXKEHUS K TIPOIUIOMY M HACTOSIIIIEMY POCCUICKON MaTeMaTHKHU, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHSIM POCCUICKUX MAaTEeMaTUKOB M POCCHICKOW MaTeMaTH4eCKOW IIKOJbI, UCIIONB30BAaHUE ITHX JOCTIKEHHH B JPYTMX HayKaX, TEXHOJOTHsX, chepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHME JYXOBHBIX IEHHOCTEH POCCHHCKOr0 Hapoaa, CcHOPMHUPOBAHHOCTh HPABCTBEHHOIO CO3HAHUS, OSTHYECKOTO IOBEJICHMS, CBS3aHHOIO C
MIPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUM HayKU U I€ATEIbHOCTBIO0 YUEHOT0, OCO3HAHHE JTMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONUYUBOIO OYAYyIIETO;

4) 3cTeTHYECKOe BOCIUTAHHE:

ACTETUYCCKOC OTHOUICHUEC K MUPY, BKIIIOYasd 3CTCTUKY MAaTEMATUUCCKHUX SaKOHOMepHOCTeﬁ, O6’BCKTOB, 3aaa4, peIHeHI/Iﬁ, paCCY)KI[eHI/II\/’I, BOCIIPUUMYHNBOCTD K
MAaTEMAaTUYCCKHUM acCIICKTaM pa3JIMYHbIX BUJOB NCKYCCTBA,

5) ¢pu3nyeckoe BoCIUTAHHE:



c(OPMHPOBAHHOCTh YMEHHS NPUMEHITh MaTeMaTHYECKHE 3HAHHUS B MHTEpEcax 3J0pOBOr0 M 0e30macHOro obpasza *KH3HH, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3/I0POBBIO (3710pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U OTIbIXA, peryispHas (u3ndeckas akTHBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUIX CIIOPTUBHO-03JOPOBUTEIIBHOM EATEIBHOCTBIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTH K TPY/Y, OCO3HAHUE IIEHHOCTH TPYIOIO0HS, HHTEPEC K PA3InIHBIM chepam MpohecCHOHATBHOMN JAeATENbHOCTH, CBI3aHHBIM C MAaTe MATHKOM M
e¢ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiel mnpodeccuu M peaar30BBIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTH H
CIIOCOOHOCTH K MAaTEMaTHYECKOMY 00OPa30BaHHUIO U CaMOOOPa30BaHHIO Ha MPOTSHKCHUM BCEH JKM3HU, TOTOBHOCTH K aKTHBHOMY YYaCTHIO B PEIIEHHH MTPAKTHYECKUX
3a71a4 MaTeMaTHYECKOM HAIPaBICHHOCTH,

7) 3K0JIOTHYECKOe BOCIIUTAHME:

chOopMHPOBAHHOCTH IKOJOTMYECKON KYJIBTYpPhI, TIOHUMAHHE BIUSHUS COLUAIBHO-DKOHOMHYECKUX IPOIIECCOB HA COCTOSHHE HMPUPOIHOW M COIMAIbHOMN
Cpelbl, OCO3HAHHE TIIO0AIBHOTO XapakTepa dKOJOTMYECKHX IpoOIIeM, OPHEHTALNs HA NMPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM Ui pEIICHHs 3a1ad B 00JIACTH
OKPY’KaroIled cpejibl, INIaHUPOBAHKE IMOCTYIIKOB U OIIEHKU UX BO3MOXKHBIX TIOCIEICTBHIA IS OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOIO TIO3HAHMS:

chOpMHPOBAHHOCTE MHPOBO33PEHHsS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd M OOLIECTBEHHOM NPAKTUKH, IOHUMaHHE
MareMaTHYeCKON HayKW Kak CQepbl YeJOBEYECKOM EeSTEIBHOCTH, ATAOB €€ pPa3sBUTUSA M 3HAYMMOCTH JUIA Pa3sBUTHA IMBUIIM3ALUM, OBJIAJEHHE A3BIKOM

MaTeMaTUKU M MaTeMaTHUeCKOM KYHBTypOfI KakK CpCACTBOM IIO3HAHHA MHpPA, TOTOBHOCTH OCYHICCTBJIATH MPOCKTHYIO W HUCCICAOBATCILCKYIO ACATCIBHOCTDH
HHAWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIAMETHBIE PE3YJIbTATHI

IHo3naBaTenbHBIE YHHBePCcAIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble Jornuyeckue AeicTBUA:

BBIABJEITE W XapaKTCPpU30BATb CYHMICCTBCHHBIC IIPU3HAKKW MATEMATUYCCKUX O6’BCKTOB, HOH}ITI/II>'I, OTHOIIICHUH MCKAY HNOHATUAMU, (I)OpMyJ'II/IpOBaTB
OIIPCACIICHUA HOH}ITI/II>'I, YCTaHABJIMBATb CyIJ.ICCTBGHHBIfI IpHU3HAK KJ'IaCCI/I(l)I/II(aL[I/II/I, OCHOBAaHUA IJIA 0606I_I_ICHI/I$I " CPAaBHCHUSA, KDUTCPUU MMPOBOANMOI'O aHAJIN3a,



BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPa30BBIBATE CYKICHUS: YTBEpAUTEIbHbBIE U OTpULIATENIbHbIC, €AMHUYHBIC, YACTHBIC M 00IIHE, YCIOBHEIC,

BBISIBJIATh MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUMs B (pakTax, JaHHbBIX, HAOIIOJCHUSIX U YTBEPKICHHX, IpeIaraTb KpUTepUH JUis
BBISIBJICHUSI 3aKOHOMEPHOCTEH U IIPOTUBOPEYUI;

ACJIaTh BBIBOJbI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKHW, ACAYKTHUBHBIX U HHAYKTUBHBIX YMO?)aKJIIO‘IeHI/Iﬁ, YM03aKHIO‘-I€HI/If/'I 110 aHaJIOTUH,

IIPOBOAUTH CAMOCTOSATEIBHO J0Ka3aTeIbCTBA MAaTEMaTHUUECKUX YTBEPXKACHUH (IpsMblE M OT IMPOTUBHOIO), BBICTpaUBaTh apryMEHTALMIO, MPUBOJUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BHIBOJIBI,

BBIOMpAThH CIIOCO0 perieHust yueOHOU 3a1au (CpaBHUBATh HECKOJIBKO BapUAHTOB PEUICHHUs, BBIOMpATh Hanbosee MOAXOMAIINNA C YIETOM CaMOCTOATENBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBbIe uccienoBaTeJbCKue JeHCTBUA:

HCIIOJIb30BAaTh BOIIPOCHI Kak HCCIIEIOBATEIILCKU I HHCTPYMCHT IIO3HAHUA, (bOpMy.]'II/IpOBaTB BOIIPOCHI, (1)I/IKCI/Ipy1-OH_II/IC IIPOTUBOPCYUHC, HpO6HCMy,
YCTaHAaBJIMBATb HCKOMOC U JAHHOC, (I)OpMI/IpOBaTB rUInoTe3y, apryMCeHTUPOBAThL CBOKO IMO3UIIUIO, MHCHHC,

IpoOBOAUTL CaMOCTOATCIIBHO CHJ'IaHI/IpOBaHHHﬁ OKCIICPUMCHT, HUCCICAOBAHUC II0 YCTAHOBJICHHIO 0COOEHHOCTEH MaTEeMaTHYECKOro O6’beKTa, SABJICHHUA,
mponecca, BbIABJIICHHUIO 3aBHCHUMOCTEH MCKOY O6’beKTaMI/I, SABJICHUAMM, ITPOLCCCAMU;

CaMOCTOATENbHO (hopMyIUpoBaTh OOOOIIEHUS U BBIBOJBI O pe3yJbTaTaM MPOBEAEHHOTO HAOJIONEHUS, HCCIEIOBaHUs, OIEHWBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJOB M 000OIIECHHUI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKIKE BBIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.
Pa6ora ¢ undopmanmueii:
BBISIBIIATH IePUITUTHI HHDOpPMAINHY, JaHHBIX, HEOOXOIMMBIX JIJIsS OTBETA HA BOMPOC U JIJIS PEIICHUS 3a1a4H;

BbIOMpaTh UH(OPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, AaHAJU3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH NHPOPMAIUIO PAa3INYHBIX BUJIOB U
dhopm mpecTaBIeHNUs,

CTPYKTYPUPOBaTh HHGOPMAIIHIO, TPEJICTABIIATH €€ B pa3IMUHbIX (hopMax, WILTIOCTPUPOBATH TpadUUueCcKu;

OLIEHHUBATh HAAEKHOCTh HH(OPMALINU [TO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.



KoMMyHHKaTHBHBIEe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA
O01menmne:

BOCIIPHUHUMATL U (bOpMy.HI/IpOBaTB CYXXOCHHA B COOTBETCTBHUHU C YCIIOBHUAMHU U LECIAMU 06HI€HI/IH, SCHO, TOYHO, I'paMOTHO BBEIPpAXXaTb CBOIO TOYKY 3PCHUS B
YCTHBIX U MMCbMCHHBIX TCKCTAX, 1aBATh MMOSACHCHUA 110 XOAY PCIICHUA 3aa4u, KOMMCHTHPOBATH HOHy‘IeHHHf/’I PpE3yibTar,

B Xoz€ 0OCYyXIeHHUsS 3a/aBaTh BOIPOCHI MO CYHIECTBY OOCYXKJaeMoil TeMbl, MpOOJIeMbl, peliaeMoil 3a1aun, BBICKAa3bIBAaTh WJICH, HAIlEJICHHBIE HAa ITOMCK
pEIICHHsI, COOCTABIATh CBOM CYXACHUS C CY)KICHUSAMH APYTrUX YYaCTHUKOB JHajiora, OOHapy»XHBaTh Pa3Muue W CXOJCTBO IMO3HUIMHA, B KOPPEKTHOH (hopme

(bopMynpoBaTh pa3HOTIacHsl, CBOM BO3PAXKECHUS;

IIPEJCTABIATh Pe3yJbTaThl PELICHUs 3a]laud, SKCIEPUMEHTA, HCCIEI0BAHUSA, IPOEKTA, CAMOCTOATEIBHO BBIOMPATh (JOPMAT BHICTYIUICHHS C YYETOM 3ajad
IIPE3EHTAlMM U OCOOCHHOCTEN ayAUTOPUH.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHBIE IeiiCTBUS
Camoopranuzanusi:

COCTaBJATh IUIAH, AJITOPUTM pEIIEHUs 3a/add, BBIOMpPATh CHOCOO pemieHHs C Y4YETOM HMEIOLIUMXCS PEeCcypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(pOpMaIUU.

CaMOKOHTpOJ'lL, IMOLMOHAIbHbIA HHTEJJIEKT:

BJIaJICTh HaBBIKaMH IMO3HABaTEeILHOMN pe(bneKch KaK OCO3HaHUA COBCPHIACMBIX )IGI\/’ICTBI/II\/'I U MBICJIUTCIIBHBIX IMPONECCOB, WX PE3YJIbTATOB, BJIAJACTH
criocobamu CaMOIIPOBECPKH, CAMOKOHTPOJIA MMpoLecCa U pPe3yJibTaTa pCIICHUSA MaTeMaTH4eCKOM 3aJa4u,

npeaABUACTL TPYAHOCTU, KOTOPBIC MOTI'YT BO3HHUKHYTH IIPpU PCIICHHUHU 3aJa4l, BHOCUTb KOPPCKTUBBI B HCATCIBHOCTH HAa OCHOBC HOBBIX OGCTOHTeHBCTB,
JaHHBbIX, HaMJeHHBIX OH_II/I6OK, BBISIBJICHHBIX pr,[[HOCTCﬁ;

OLIEHUBATh COOTBETCTBHME PE3yJbTaTa LEIH M YCIOBHSIM, OOBSCHATH NMPUUUHBI JOCTHXKEHHS WM HEJOCTHXKEHHS Pe3yNbTaToOB JESTEIbHOCTH, HAXOIUTh
olnOKy, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEJIbHOCTD:



MOHMMAaTh U HUCIOJb30BAaTh IMPEHMYIIECTBA KOMAHJHOW W HMHIUBHAYaJbHOW paOOTHI MpHU peIIeHUH Y4eOHBIX 3a/1ad, NMPUHUMATh LEJIb COBMECTHOM
JeSITeNbHOCTH, IUIAHUPOBATh OPTaHMU3alMI0 COBMECTHOM pPabOTHI, paclpeneisTb BHUIbI paldoT, JOTOBapUBATHCs, OOCYXKIAaTh MPOIECC U PE3yNbTaT pPadoTH,
00001aTh MHEHHS HECKOJIBKHUX JTIOAEH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboThl (0OCYKIeHHs, OOMEH MHEHHIl, «MO3rOBbIE WITYPMbD» KM HHbBIE), BBIIOJHATH CBOI 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOW JICWCTBUS C JPYTMMH YJIeHAMH KOMaHJbI, OLEHMBATh KaYeCTBO CBOETO BKJAJa B OOMIMI MPOIYKT MO KPUTEPHSIM, CHOPMYIHPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xonny 10 kiacca oOyyaromuiicss HAy4UTCS:

CBOOOJTHO OIIEPUPOBATH OCHOBHBIMU MOHSATUSIMH CTEPEOMETPUH TIPU PEIICHUH 3a/1a4 U TIPOBEICHIUH MATEMAaTHUYECKUX PACCYKICHUI;

IMPUMCHATH aKCHUOMBI CTCPCOMCTPHUU U CIICACTBUA U3 HUX IIPHU PCHICHUNU I'COMCTPUUICCKHUX 3a/1a4,

KJ1accu(UIUPOBATh B3aUMHOE PACIIOJIOKEHHE TIPSMBIX B IIPOCTPAHCTBE, TUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE,

CB060)IHO OIICPHUPOBATH ITOHATUAMHU, CBA3AaHHBIMHA C YTJIaAMU B IIPOCTPAHCTBC: MCKAY MPSAMBIMHA B ITPOCTPAHCTBE, MCKIY HpﬂMOI\/JI U IIJIOCKOCTBIO,

cBOOO/IHO ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

cBOOO/IHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOI'PAaHHUKOB (TMpU3Ma, MUPAMUJIA, MPSIMOYTOJIbHBINA Napajuienenunes, Kyo);

KﬂaCCI/I(i)I/IHI/IpOBaTB MHOTI'OIr'paHHUKH, BI)I6I/Ipa$I OCHOBAHUA HJIA KJ'IaCCI/I(l)I/IKaIII/II/I;

cBOOO/IHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C CEUEHHEM MHOTOTPAHHHUKOB MJIOCKOCTHIO;

BBITNIOJHATH MapajliebHOE, LIEHTPAJIbHOE U OPTOTOHAJIBHOE MPOEKTUPOBAaHNE QUTYDP Ha IUIOCKOCTbh, BHIIOJIHATH N300pakeHNs (GUryp Ha MIIOCKOCTH;

CTPOUTH CEUYEHHS MHOTOTPAHHUKOB Pa3MTUYHBIMU METOJIaMH, BBITIONHATH (BBIHOCHBIE) MIIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI
CBEpXY, COOKY, CHU3Y;

BBIYUCIIATH MIIOIIAIN TTOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, TUPAMHU/A), TEOMETPUUECKUX TeTl C IPUMEHEHHEeM (hOpMYyIT,

CB060)IHO OIICPHUPOBATH MOHATUAMU: CUMMETPUSA B ITIPOCTPAHCTBE, HEHTP, OCh U IJIIOCKOCTE CUMMECTPUHU, HECHTP, OCh U IJIIOCKOCTH CUMMCTPUHU q)HprI)I;

CBOOO/IHO OMEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPAMHATAM B IPOCTPAHCTBE;

BBITIOJIHATH ﬂeﬁCTBHH Haa BEKTOpaMu,

peliaTh 3aa4u Ha JIOKA3aTeNbCTBO MaTEMaTHYECKUX OTHOIIEHUIN M HAaXO0XJICHUE T€OMETPUUECKIX BEIIMYMH, IPUMEHSIST H3BECTHBIE METO/IbI TIPH P EIICHUN
MAaTEMATUUYCCKHX 3aJia4 MMOBBIIICHHOI'O X BBICOKOT'O YPOBHS CJIOKHOCTH,

MPUMEHSITh IPOCTEHIIIHE TPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKHX 33/1aY;

U3BJIEKATh, MPEOOPa30BbIBATh M MHTEPIPETUPOBATH MH(OPMALIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEeACTaBICHHYIO Ha yepTexax U
PUCYHKAX;



[IPUMEHATH IOJYyYEHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATH PEAIbHBIC CUTYallMH, IPUMEHATh U3YYECHHBIE MTOHATUSA B IPOLECCE MOUCKA
peleHusl MaTeMaTHYecku C(OPMYIMPOBAHHONW MPOOJIEMBI, MOJICIUPOBATh PEalbHbIE CHTYallMHM Ha SI3bIKE T'€OMETPHH, HCCIIEAOBATh IOCTPOCHHBIE MOJENIU C
UCIOJIb30BAHUEM F€OMETPUYECKUX MTOHATUI U TEOPEM, armnapara aareOpbl, pelarb IPaKTUYECKHE 3ajaul, CBA3aHHbIE C HAXOXKIEHUEM F€OMETPHUUYECKUX BEINUYMH;

UMETb MPECTaBICHUS 00 OCHOBHBIX ATalaxX Pa3BUTUSA T€OMETPHH KaK COCTaBHOW 4acTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xonity 11 kiacca o0ydarmuiicss HAyYUTCS:

CBOOOJTHO OIIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C IIMJIMHIPUYECKON, KOHUYECKOH U CheprudecKoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTYUEHUS;

OIIepUPOBATH MOHATUSAMU, CBSI3aHHBIMH C TEJIaMU BpAIllCHUS: HUIMHAPOM, KOHYCOM, cepoil U mapom;

pacrio3HaBarth Tela BpalieHus (MUIHHIP, KOHYC, cdepa U map) U 00bSICHATH CIIOCOOBI TIOTYYEHUS TEJ BpaIlCHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PACIOJI0KEHUE cPephl U MIO0CKOCTH;

BBIUUCIIATh BEJIUYMHBI AJIEMEHTOB MHOTOIPDAaHHUKOB U TeJl BpalleHUs, OObEMBI M IUIOIIAJM IOBEPXHOCTEM MHOTOTPAHHUKOB U TEJ BpallleHus,
TE€OMETPUUYECKUX TeJl C MPUMEHEHHEeM (Hopmyi;

CBOOOJHO OIEPHUPOBATH TOHSATHUAMH, CBS3aHHBIMH C KOMOWHAIMSIMH TeNl BpAIICHUS W MHOTOIPAaHHMKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
OIMCaHHBIN 0KOJIO cdepsl, chepa, BMcaHHAS B MHOTOTPAHHUK WM TEJIO BPALICHUS;

BBIUUCIIATH COOTHOIICHHUS MEXTy TUIOIIASIMHA MTOBEPXHOCTEH M 00bEMaMU TOJJOOHBIX TEIT;

n300paxkaTh M3ydaeMble (DUTYpBI, BBIOJIHATH (BBIHOCHBIE) IUIOCKHE UYEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY, CHH3Y,
CTPOUTH CEYEHHUSI TEJ BPALLCHUS;

U3BJIEKaTh, HHTEPIPETUPOBATh M NMPEOOpPa30BbIBaTh MH(YOPMAIIMIO O MPOCTPAHCTBEHHBIX N€OMETPUYECKUX (PUrypax, MPeiCTaBIEHHYI0 Ha uepTexax U
PHUCYHKAX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OIEpaly HaJl BEKTOpaMUu;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT;

pelaTh reOMEeTpUYECKHE 3a/1a4i Ha BBIUMCICHHUE YIJIOB MEXAY MPSIMBIMU U IJIOCKOCTSMU, BBIYUCIICHUE PACCTOSHUM OT TOYKH JI0 TUIOCKOCTH, B 1I€JIOM, Ha
IIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METOA IIPH PELICHNH;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBS3aHHBIMU C JBMKEHHEM B ITPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUIA;

BBINOJIHATE U300pa)K€HUsT MHOTOTPAHHUKOB M TeJI BpallleHHs MpH MapajuleIbHOM IepeHoce, LEHTPAIbHOM CHUMMETpPHUH, 3epKalbHOM CHUMMETpPUH, MpPU
MMOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus Mo00us;

CTPOUTH CEUYEHHUS MHOTOIPAaHHMKOB M TeJ BpAILEHUS: CEUeHHs IMIUHIApa (MapayieIbHO M MEPHEeHIUKYISIPHO OCH), CEUYEeHHUs KOHyca (mapaJuleibHble
OCHOBAHUIO U MPOXO/SIINE Yepe3 BEPIINHY), CEUEeHHUS 1apa;

HCII0JIb30BaTh METO/IbI TIOCTPOECHUS CEYEHUI: METOJI CIIE/I0B, METO/I BHYTPEHHETO IPOEKTUPOBAHU S, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHUS,

MPUMEHATH TeoOMeTpUUYecKre (PaKkThl IS PELICHUs CTEPEOMETPUUECKUX 3a/1ad, MPEANOoIaraloliuX HECKOIBKO 1IaroB PeIIeHus, €CIIU yCIOBUS IPUM EHEHHUS
3aJlaHbl B IBHOM U HEIBHOMU (opMme;

pelarh 3aJa4y Ha J0Ka3aTeJIbCTBO MAaTEMAaTUUECKUX OTHOIIEHUH U HAXO0KJIEHUE T€OMETPUUECKUX BEIHYNH;

MIPUMEHSTH IPOTPAMMHBIE CPE/ICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1aY;



IIPUMEHSATH MOJTy4YEHHBIC 3HAHKS Ha IIPAKTUKE: CPABHUBATD, AaHAJIM3UPOBATh U OLIEHUBAThL PEAJIbHBIE CUTYalUU, IPUMEHATh U3YyYEHHBIC TIOHATHUS, TECOPEMBI,
CBOHCTBA B MPOLIECCE TIOMCKA PEIICHUSI MAaTeMaTHYECKH C(OPMYIMPOBAHHON MPOOIEMbl, MOAETHPOBATH peabHbIE CUTYAIIUH Ha S3bIKE T€OMETPHH, UCCIIEA0BATh
MIOCTPOCHHBIE MOJIENH C MCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH U TeOopeM, ammnapaTa ainreOpsl, pelarb NpakTHYeCKUe 3a1a4uk, CBA3aHHBIE C HAXOXKAECHUEM
F€OMETPUYECKHUX BEJINYUH;

UMETb [IPEJCTABICHHUs 00 OCHOBHBIX ATallaX Pa3BUTHUS F€OMETPUM KaK COCTAaBHOW 4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.



KonTtpoan Kouu-
Ne Paznes, Ha3BaHUe ypoKa B JAupakTuyecKkue eTMHULBI 00pa30BATEIHLHOIO SHAHMI 4eCTEO
n/n MOYPOYHOM IJIAHUPOBAHUU npouecca
y4yauuxcst 4acoB
OcHOBHast eJiIb: IOaTb JalyMCA CUucCTeMaTnuueCKlMe CBeIleHUA
MaBa V. Metoa KkoopAuHaT B Y
O MEeTOIe KOOPAMHAT B MNPOCTPAHCTBE, CUCTEMATU3IUPOBATH 15
I'IpOCTpaHCTBe. SHaAaHMA IO BUMIOaM IOBWMXEHNMS.
§ 1. KoopanHaTtbl TOYKU U y
KoopAuHaTbl BEKTOpa.
WzydeHue u nepBUYHOE
1 [IpsimoyTonbHas cucTeMa KOOpAWHAT B 3aKperyIeHne HOBBIX 1
MIPOCTPAHCTBE, 11. 42. 3HAHUH (JISKIIHs);
YIPaXHCHUS JIBYX THIIOB..
YcBOEHHE U3YYEHHOTO
MaTepuaia B Mporecce
2 €IICHUs YIIPAXKHEHUH 110
Koopaunats! BexTopa, 1. 43. P yrip 2
3 BBIPaOOTKM HaBBIKA
31.[3’1‘], U IOHUMATh: BBIIIOJITHCHUA HeﬁCTBHﬁ
—  JIeKapTOBBI KOOPAUHATHI B IPOCTPAHCTBE, Han sekropamu. CK, UK
IIpakTHKyM 110 pELIECHUIO
— (bopMyIbl KOOPJIMHAT BEKTOPA, .
4 CBsi3p MEXy KOOpAMHATAMH BEKTOPOB ynpaxHenuii. CP 1
—  CBS3b MEXKIY KOOpAUHATAMU BEKTOPOB U
U KOOpJMHATaMU TOYEK, II. 44. Ay P p KOHTPOJIUPYIOIIAs
KOOpIWHATAMU TOYEK, (10mum). VK, BK.
—  (hopmyJIbl BEIUKMCTIEHUS CKAISIPHOTO WccrneoBanue mo
IMPOU3BCACHUS BEKTOPOB, BBIYUCIICHUSA yTJIa HpoGHeMe: Kak HauTHu
5 IIpocreiimme 3agaun B KOOpAUHATAX, MEXAY IPSMBIMU, INIOCKOCTAMH, KOOP/IUHATHI 1
1. 45. — TOHSTHS JABMKECHHS B TPOCTPAHCTBE: HPOU3BOJILHOTO BEKTOpA?
oceBad, LICHTpallbHasd U 3epKajlbHasd 3akperuieHne MaTepuaa B
CUMMETpPHUH; TTapaJIJICIIbHBIN TIEPEHOC, HPOLCCCE PCIICHIS 3a/1aH.
TI0BOPOT, Ypok 0600meHus u §
o~ CUCTEMAaTHU3allu 3HAHNU.
6 Pemenwne 3amauq. — CBOMCTBA OBUXXCHUI. 1
M/I. IlpakTukym no
pemenuto 3anay. UK, TK.
KonTpoasnas padora Nel YPOK KOHTpOJISA, OLICHKH U
7 «KoopauHaThl TOUYKH U KOOPJIMHATHI KOPPEKIMY 3HAHUI 1
BekTopa» 1m.42 — 45. yaammxcs. OK.
§ 2. CkansipHoe npousBeaeHue 4
BEKTOpPOB.
8 Yroa Mexay BEKTOpaMH. Jlexuus ¢ mpumMepamu.
9 CKaJIsIpHOE TIPOU3BEIEHHUE BEKTOPOB, 1. Ipaxrikym. Obyqatouas 2

46, 47.

CP. M/I. T'K. BK. UK.




KoHnrtpoanb Koun-
Ne Pa3nes, Ha3BaHHe ypoka B JAupakTuyeckue eIMHUALBI 00pa30BATEJIHLHOIO SHAHMI 4eCTBO
n/n NOYPOYHOM INIAHUPOBAHUM npoiecca
yYaImxcs 4acoB
VYpoK JieK1us ¢
Beruncinenye yrioB Mexy IpsIMBIMHU 1
10 HE0O0XOIMMBIM 1
IUIOCKOCTSIMU, II. 48.
MuHUMYMOM 3anad. CK.
Ypok o0obmeHus u
CHUCTEMAaTU3ALMH 3HAHUI.
[ToBTOpEHMe TeopuH, penieHne 3a1a4d
11 [IpakTuky™m 1o pereHuto 1
IO TeMe. 9
3anad. I'K ycTHbIi
KOHTPOJIb.
§ 3. ABMxeHus. 1
o YMeT: . YPpOK yCBOECHHUSI HOBBIX
1 HeHTpaHBHa’é CAMMETpHL. LUCeBas —  BBINOJHATH JIEHCTBUSA HaJl BEKTOPAMH, 3HaHMil, yMeHuit 1 .
HMMCTpPUA. KaJIbHasA CUMMCECTPUS. ’ o
CHUMMCTPH. SCpKaIbHAL CHMMETD — pemiaTh CTEpPEOMETPUYUCCKUE 3a1aur HaBBIKOB. .O0yJaromwmii,
[MapannensHbIi epeHoC, 1. 49-52.
KOOPJAMHATHO-BEKTOPHBIM METOJIOM, TECT.
—  CTPOUTBH 00pa3bl FCOMETPUUYECKUX GUTYp Ypox 06001eHus 1
CHCTEMaTU3alluu 3HAHU .
13 | MoBTopenue Teopuu, pemennue sazau 1pH CHMMCTPHSIX, IAPATIICIBHOM P ! c/p 1
110 TeMe. HepeHoce, MOBOPOTE. CLICHHE 3a1ad. L
NuauBuayanbHbI
KOHTPOJIb.
YPOK KOHTpOIISI, OLEHKH U
KonTposbnas padora Ne2 P POI, OF
KOPPEKIMH 3HAHUH
14 | «CkansipHOe MpoM3BeCHHE BEKTOPOB. o 1
yyamuxcsi. OpoHTAIbHBIN
JBwxenus.» m.46 — 52. .
TEMAaTUYEeCKUH KOHTPOJIb.
Ypok — 3auer.
3akperuieHue
3AYETNel no Teme «Meton D!
15 MIPOMEHHOT 0 MaTepuaa. 1
KOOPIMHAT B IIPOCTPAHCTBEY. o
MHuBHIyaIIbHBINA KOHTD.
YCTHBIH 10 KAPTOUKAM
Maea VI. ULMAnHApP, KOHYC | OCHOBHast menb: [aTh ydauMMCs CUCTEMATMYECKME CBEIEHNS 17
M wap. OO OCHOBHBIX BMIAX TeJI BpalleHM.
§ 1. Uunuupp. 3
Ypok Jiekuus ¢
Iousarue nununapa. [lnomane
16 HEOOXOIMMBIM 1
MOBEPXHOCTH IIIMHIPA, 1. 53, 54.
MUHUMYMOM 3azad. CK.
17 Pemenue 3agau. C/P
18 Pemenue 3anau no teme «unuuapy. NuaauBuyanbHbI 2

KOHTPOJIb.




KonTtpoan Kouu-
Ne Paznes, Ha3BaHUe ypoka B JAupakTuyecKkue eTMHULBI 00pa30BATEIHLHOIO SHAHMI “eCTEO
n/n MOYPOYHOM IJIAHUPOBAHUU npouecca
y4yauuxcst 4acoB
§ 2. KoHyc. 3
Ypok siekuus ¢
ITonsTue xonyca. [lnomans p !
19 HEOOXOIUMBIM 1
MOBEPXHOCTH KOHYyca II. 55-56.
MHUHUMYMOM 3a/1a4.
VYpok JieKus ¢
3HATHh U IOHUMATD:
HEOOXOIUMBIM
20 | YceueHHslii KoHyc, 1. 57. — HOHITHC O TC/IaX BPAIlCHIA 1 MUHUMYMOM 3a/iad. 1
MOBEPXHOCTAX BpALLCHUS, TTpaKkTHKYM IO PEIEHHIO
— TPAMOM KPYyroBOM LMIIMHIP, €r0 DIEMEHTHI, | 3agau. M.
— OCEBBIC CCUYCHUS, IEPIICHAUKYIISAPHBIC OCU; | YPOK MOBTOPEHUS U
YCHUS, 11 bHBI u 00001IeHIST HEKOTOPBIX
21 | Pemenue 3agau no reme «Konycy. cede N apanﬂfn © ocH, Hl p 1
— [pSIMOM KPYrOBOU KOHYC, €r0 2JIEMEHTHI, HOAXOA0B K PELICHUIO
—  OCEBbIE CEUEHUS KOHYCA; CEUCHMS, saza4 Ha kouye. CP. UK.
MEPIEHANKYIISIPHBIE OCH; CEUEHUS,
§ 3. Cdpepa. - 4
poxondIIue Yyepes BEepLINHY,
— 1map, cdepa,
Jlekius ¢ HaOOpoM 3ajay.
99 Cdepa u map. YpaBHeHue cdepsl, — CEYEHME MAapa INIOCKOCTHIO, Pemerie 3anad. CP 1
1. 58 — 59. —  KacarenbHas IIOCKOCTH K cepe, oByuaromas BK. CK
. BK, CK.
— KOMOWHAaIMsI MHOTOTPAHHUKOB U TEJ TpakTuueckas pa6ota
B3aunMHoe pacnionoxeHue chepsl u )
23 p (bep BpalicHus. Pemrenne 3amau. M/I. CK, 1
IJIOCKOCTH, II. 60.
UK.
®poHTansHas padoTa 1o
00CYKIICHHIO ITOJIX0JI0B K
24 | KacatenbHas IiI0cKOCTb K cdepe, 1. 61. PELIEHUIO 3a/1a4 0 TEME 1
ypoka. CP o0yuatormas.
CK, BK.
®ponTansHas paboTa 1mo
00CYXIEHHIO MOJIX0/I0B K
25 | Ilnomans chepsr, 1. 62. YA AXOR 1
VMeTh: PEIIEHHIO 3a]1a4 110 TeMe
. ypoxa. CP xontp. CK, BK.
— BBINOJHITH PUCYHKH C KOMOMHAIIUEH VpoKH 0GobIICH s 1
26 Peuienue 3a1ay Ha MHOTOTPaHHUKH, KPYTJIBIX TCJT 1 MHOTOTPAHHHKOB, CHUCTEMAaTU3ALIMK 3HAHUI.
27 | mwiuHAp, KOHYC u miap. [ToBTopeHue COOTHOCHTD UX C UX ONIMCAHUAMMU, Pemenwue 3anau. C/P 3
28 | BOTIIPOCOB TEOPHH. gepTCIKAMH, apTyMCHTHPOBATE CBOH WupuBunyansHbIin
CYXICHHs 00 5TOM pacHoOJIOKEHUH, KOHTPOJIb.




KonTtpoan Konn-
Ne Pa3gen, Ha3zBaHHMe ypoka B JunakTHyeckue eIMHULBI 00Pa30BaTeILHOIO SHAHMI 4eCTEO
n/n NOYPOYHOM INIAHUPOBAHUM npoiecca
y4almxcs 4acoB
— pellaTth 3aJla4d Ha BBIYMCICHHE TUIOIIAICH YPOK KOHTpOJIsI, OLCHKH H
29 KouTponenass pabora N3 IOBEPXHOCTEH KPYIIIbIX Tell, KOPPEKIIH 3HAHUM 1
«nnmuuap, KOHyc | mapy, .53 — 62. ~  pemath 3a1a4u, TPEOYIOLIHE yuamuxcsi. ODpoHTalbHbIN
b V)
pacno3HaBaHUs Pa3IMYHBIX TEJ BPALLCHUS {IeMaTH%CKHH KOHTPOE.
U UX CEUYECHUM, MOCTPOCHUS POK = 3a9¢CT.
3AYETNe2 no teme «Llunuuap, KoHyc o 3akperienue
30 COOTBETCTBYIOIINX YEPTEKEM. ., 1
U 1apy. IIPOIIEHHOT 0 MaTepHuaia.
UK ycTHBI 10 KapTOuKaM
31 Pemenue 3aga4, moBTOpEeHNE BEAYIINX Ypoxu 060011eHus 1
3o | BOTIPOCOB Kypca reOMETpHH 3a IepBOe cUcTeMaTH3aliy 3HaHUH. 2
TIOJTyTOJTHE. Pemenwne 3agau. C/P
OcHOBHasl eJIb: IPONOJDXUTE CUCTEMATUUECKOE M3YUEHUE
FnaBa VII. O6bembl Ten. 5 pon H
MHOTOTPAHHMKOB U TeJl BPAllEHMA B XOIEe PEmeHMA 3amad Ha 22
BEIUMCJIEHME UX OOBEMOB.
§ 1. O6em npsimoyronbHoro 3
napannenenuvnega.
[Honstue o6vema. O0beM KoMOuaIpOBaHHEIH YPOK:
33 | mpsAMOYToJIbHOTO Iapauleienunena, TIEKITUS, PaKTHIeCcKast 1
1. 63. pabota, paboTa ¢ y4eOH.
O6beM npsIMOt MPU3MBI, OCHOBaHHEM IIpakTHueckuii ypok +
34 | KOTOPOI1 ABJSIETCS NPSMOYTOIBHBIN 3HATE M TOHHMATE: 0o0BsICHEHHE. 1
TPEYTOJIbHUK, 1. 64. [IpoBepounast paboTa.
— 1oHATHE 00 00BEME,
[loBTOpEHME BOIIPOCOB TEOPUH U i Y CBOCHHE H3YHCHHOTO
35 p p p — OCHOBHBIC CBOICTBa 00BEMOB, MaTepuaia B POLECCE 1
PCIICHNE 3a11a4. —  (bopMyJIBI IS BHIYMCIIEHUS 00BEMOB petenus 3aaay. CP.
§ 2. O6'eM NPSIMON NPU3MbI 1 MHOTOTPaHHUKOB: IIPSAMOYTOJIBHOTO 5
LMAMHAPA. TapajuiesIeNnnneaa, MPUu3Mbl, TUPaMHUIBbI,
— ¢dopMyIbI sl BBIYUCIIEHUS 00BEMOB TeT =
’ KoMOuHMpPOBaHHBIH YPOK:
36 | Teopembl 00 0OBEeMeE IPSIMOI TPU3MBI U BPAILICHIT. HUIHH]pA, KOHYCA, L1apa. JIEKIHSI, TPaKTHYIeCKast 2
37 UWIMHApPA, 1. 65, 66. pabota, paboTa ¢
YIEeOHUKOM.
Y cBOEHHE N3YYEHHOTO
[loBTOpEHME BOMIPOCOB TEOPUH U
38 MaTepHaja B mpolecce 1
peleHue 3a/1a4.
pemenns 3agad. M/1.
§ 3. O6bem HaknoHHOM -

npu3mMmbl, NnnpamMmuabl N KOHyCa.




Kounrtpoin Koun-
Ne Pa3nes, Ha3BaHHe ypoka B JAupakTuyeckue eIMHUALBI 00pa30BATEJIHLHOIO SHAHM 4eCTBO
n/n NOYPOYHOM INIAHUPOBAHUM npoiecca
YUYAITAXCSH 4acoB
KomOnHUpOBaHHBIE
Brrurcnenne 005eMOB TN ¢ TIOMOIIBEO
39 YPOKH: JIeKIuS,
ompeaeneHHoro uHrerpaina. OobeM 2
40 o MIPaKTHUKYM, TIPOBEPOTHAS
HAaKJIIOHHOW MpU3MBIL, 1. 67, 68.
CP obyugatomast..
41 KomOuHnpoBaHHbIC
OKH: JICKITHSA
42 O0BeM UpaMuIE, 1. 69. yp 1HA, 3
43 uccaegonanue, CP
KOHTPOJAPYIOIIAsl.
44 Jlexuus. YcBoenue
45 O6beM koHyca, . 70. M3YYEeHHOTO MaTepuana B 2
IpOIIecCce PEIICHNS 3a1a4.
YpoK KOHTpPOJIs, OUEHKH U
KonTponesHass pabora N4 KOpPPEKUUHU 3HAHUM.
46 . 1
«O0BembI TEM, .63 — 70. OpoHTATBHBIN
MMUCbMEHHBIA KOHTPOJIb.
§ 4. O6bem wapa v nnowaab | yyers: 6
ccpepkbl. -yMETh pellaTh 3a1a4i BIUUCIUTEIHHOTO
47 XapakTepa Ha HEIOCPeICTBEHHOE Kombunnposantbie
O6beM mrapa, 1. 71. npuMeHenue Gopmynn 06beMoB YPOKH: JIeKuns, 2
48 MIPAaKTUKYM, O0yJaromas
MHOTOTPAaHHUKOB U KPYIJIBIX TEN, B TOM C/P
YHUCIIE B XOA€ PELIEHUs HECTO0XKHBIX -
49 | OO6beM mapoBOro CErMeHTa, apoBOr0 Tl
p » [Hap HPaKTHICCKHUX 3a/1aq. HUccnenoBarensckas 2
50 | ciios 1 mIapOBOIO CEKTOpa, .72,
JIeSITEIBHOCTb.
KoMOuHMpOBaHHBIHN YPOK:
51 [Inomans chepsr, m. 73. JIEKLMS, IPaKTUYECKas 1
pabota, paboTa ¢ y4eOH.
YcBoeHHE N3yU4eHHOTO
52 | Pemenue 3amay. MaTepuana B Ipoliecce 1
pemenus 3agay. CP.
YPpoK KOHTpOIIsI, OUEHKU U
53 KounTponerass pabora N5 KOPPEKIMH 3HAHUH. 1
«unuuap, KoHyc u mapy», .71 — 73. OpOoHTAIBHBIN
[MMCbMEHHBIH KOHTPOITh
Ypok — 3auer.
YPpoK KOHTPOJIs, OUEHKH 1
54 | BAUETNe3 no teme «O0BEMBI TEID». P POJIA, Ol 1

Koppekiuu 3Hanui. GK
YCTHBIA KOHTPOJIb.




KonTpoan

Koan-

Ne Pa3nes, Ha3BaHHe ypoka B JAupakTuyeckue eIMHUALBI 00pa30BATEJIHLHOIO SHAHMI 4eCTBO
n/n NOYPOYHOM INIAHUPOBAHUM npoiecca
yYaImxcs 4acoB
e ) [ e T OcHoBHasl HeJIb: OOOOWUTE UM CUCTEMATU3MPOBATL U YIUIyOUTH 14
P - VMBYyUYEeHHB) B 0a30BOM WKOJIE MaTepHMas Kypca I'€eOMEeTpUM.
AKCHOMBI CTEPEOMETPHH U UX
55 | CUIeACTBHAL. [MapannenbHOCTD NPSMBIX,
56 IPSIMOM ¥ IJIOCKOCTH. 2
CKpemmBaronIuecs IpsMble.
[apannensHOCTh MIOCKOCTEH.
IIepnieHqUKYISPHOCTD IPSIMON U
57 | [VIOCKOCTH. Teopema o Tpex 1
MEPIEHANKYJIIApaxX. Yol MEXIY
IIPSIMOM M IIJIOCKOCTBIO. Ypoku obobmenns 1 N
YMeTh: CHCTEMATHU3allUN 3HAHUU.
58 ﬁBYFpaHHHH yroiL. . —  pelarb reOMETPUYECKHUE 3aa4u Ha [IpakTHKyMBI TTO 1
epIICHANKYISIPHOCTD IJIOCKOCTEH.
PHCHIKYAP DKCTPEMYMBI, PEIIAEMBIE BBEICHUEM pewennio sanau. CP
5g | MHOrorpaHHuKi: napaiesenumes, BCIIOMOTaTENIbHOTO YIJIa, KOHTPOIHMPYIOLICro
N . XapakxTepa ¢
go | [PH3Ma, HNPpaMU/a, IIOoMMai ux — TPUMEHATH U3YYEHHBIN TEOPETUUECKUI paktep 2
HOBEPXHOCTEIH UCIIOJIb30BaHUEM
: _ MaTepUa IPU PELMICHUN PA3ITUYHBIX marepuanos EI' u 3aau
Bexkropsl B mpocTpancTse. [elicTBus ’
IJIAHUMETPUYECKUX U CTEPEOMETPUUECKHUX | ayamo 3a749aM M3
61 | Hanm BekTopaMu. CkaisipHOE saman HATOTITIHBIX 3a/129aM 1
MIPOM3BEICHIE BEKTOPOB. ’ IK3aMCHAIHOHHBIX
— peuIaTh 33/1a4¥ Ha KOMOWHAIMH TeTl. OWJIETOB 110 TEOMETPHH.
62 Hunmaap, KoHyC | map, TIoma  HX 1
MOBEPXHOCTEH.
63
64 O6beMblI Te. 2
65
66 | IloBTOpeHHE TEOPUHU U PEIICHUE 3a1a4 4
67 | 1o BceMy Kypcy r€OMETPHH.

68










