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HOACHUTEJIbBHAA 3AIINCKA

Pabouast mporpamma yuebHOTO Kypca «['eomerpus» 6a3oBOoro ypoBHsS miis oOydaromuxcs 10 —11
KJIacCOB pa3paboTaHa Ha ocHOBe PDejiepanbHOro rocyAapcTBEHHOr0 00pa30BaTeIbHOTO CTAHIApTa CPEIHETO
o0miero o0pa3oBaHus, C y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEABSIBIIEMBIX K MATEMATHUECKOMY
00pa30BaHUIO, U TPAAUIIUN pOCCHIICKOTO 00pa3zoBaHUs. Peamusanus mporpaMMbl 00eCIIeUHBACT OBJIaICHUE
KITFOYCBBIMH KOMITETEHIIMSIMH, COCTABIISIONIMMHU OCHOBY JUISI CAMOPA3BUTHS M HEIIPEPHIBHOTO 0Opa30BaHMsI,
L[EJI0CTHOCTh OOLIEKYIBTYPHOTO, IMYHOCTHOTO U IIO3HABATEIILHOTO PA3BUTHS IMYHOCTH 00YUAIOIIUXCSL.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T€OMETpUUM Ha YpPOBHE CpeaHEro oOmiero obpa3oBaHuUsi 00YCIOBJICHA
MIPAKTUYECKONH 3HAYMMOCTBIO METAllPEIMETHBIX M TMPEIMETHBIX pPE3ylIbTaTOB OOy4YEHMs] TIE€OMETPUU B
HaIpaBJICHUU JIMYHOCTHOTO pa3BUTHUS 00ydaromuxcs, GopMupoBaHUs (YHKIMOHAIBHON MaTeMaTH4YeCKON
IPaMOTHOCTH, M3y4YeHHsl JApPYruX y4eOHbIX JUCUUIUIMH. Pa3BuTHe y 00ydaromuxcsi NpaBHIbHBIX
MIPEJICTaBICHUI O CYIIHOCTH U MPOUCXOKJICHUH F€OMETPUUECKUX a0CTpaKIUii, COOTHOUIEHU U PEaTbHOIO U
MJICABHOTO, XapaKTepe OTPAKEHUS MATEMATHYECKON HAYKOM SBJICHUH U IPOLIECCOB PEAJIBbHOTO MUpPa, MECTE
TreOMETPHUH B CHCTEME HAYK M POJIM MaTEMaTHYEeCKOTO MOJEIMPOBAHUS B HAYYHOM MMO3HAHUU U B MPAKTHKE
croco6cTByeT (OPMUPOBAHHWIO HAYYHOTO MHPOBO33PEHUS YUallUXCS, a TaKKe KauyecTB MBbIIUICHHUS,
HEOOXOIUMBIX JJISl /1allTallii B COBPEMEHHOM OOIIIECTBE.

I'eometpus siBisieTcs OTHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro 00IIero oOpa3oBaHusl, TaK
Kak o0ecreynBaeT BO3MOKHOCTh M3Y4€HHUsl KaK TUCIUIUIMH €CTECTBEHHO-HAyYHOUW HaIlpaBJIEHHOCTH, TaK U
T'YMaHUTAPHOM.

Jloruueckoe MblluieHHe, (opMHupyeMoe TMpPU H3YYEHUU OOYyYalomIMMHCS MOHSATHUMHBIX OCHOB
reOMETPUH U MOCTPOCHUHU IEMOYKU JIOTMUECKUX YTBEPXKACHUN B XOJIe peUIeHUS FeOMETPUYECKHUX 3ajad,
YMEHHE BBIJIBUTaTh M OIPOBEpPrath TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPH PEUICHUH 33734
€CTECTBEHHO-HAYYHOTI'O [IUKJIA, B YACTHOCTHU U3 Kypca GU3UKH.

VmMmenue OPHUCHTHPOBATLHCA B IIPOCTPAHCTBE MHUI'PACT CYIIECCTBEHHYIO POJb BO BCEX o0nacTax
JCATCIBbHOCTH YCJIOBCKA. OpI/IeHTaHI/IH YCJIOBEKA BO BPEMCH

U M TPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLUUaIbHOTO ObITHS, (opMa OTpakeHUs
OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOTO MO3HAHMS W aKTUBHOTO MpeoOpa3oBaHUs JIEHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMH oOOpa3aMu OObEOUHSET pa3Hble BUIbl y4eOHON U TPyAOBOMH
NESITEeNbHOCTH, SIBISETCS OJHUM U3 MPO(ECCHOHANBFHO BaXKHBIX KAdyecTB, MOITOMY aKTyallbHa 3ajada
dbopMupoBanusi y OOy4aroUIMXCs MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBHIHOCTH OOpa3HOTro
MBIIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K MPAKTHUYECKOW JEATEIbHOCTH 10 MHOTUM
HaIPaBIICHUSM.

Ilenb ocBoeHMs TporpamMmbl yueOHOTO Kypca «l'eoMeTpus» Ha 0a30BOM ypOBHE OOYyYeHUS —
o0mieo0pa3oBaTeTbHOE U OOIIEKYIbTYpPHOE pa3BUTHE OOydarolIMxcs uepe3 00ecredeHHe BO3MOXKHOCTH
NpUOOPETEHUSI U KMCIIOJIb30BaHMS CHCTEMATHYECKMX M€OMETPUYCCKUX 3HAHWUN M JNEHCTBHIA, Criel(pUIHBIX
TC€OMETPUH, BO3MOXKHOCTH YCIICHIHOTO MPOJIOJDKEHHSI 00pa30BaHUs 10 CICIUATBLHOCTSIM, HE CBSI3aHHBIM C
MPUKJIAJHBIM UCTIOJIB30BAHUEM I€OMETPHUH.

HporpaMMa o reoMeTpruu Ha 0a30BOM YPOBHC NpC€AHa3HA4YCHA IJIA 06yqaroumxc;1 CpCI(HCﬁ IIKOJIbI,
HC HCHOBIThBIBABIIUX 3HAYUTCIIBHBIX 3any[[HeHHﬁ Ha YPOBHC OCHOBHOIO OGH.[GTO o6pa3013aH1/151. Taxkum



oOpa3om, oOydaromuecs Ha 6a30BOM YPOBHE JIOJDKHBI OCBOUTH O0IINE MAaTEMAaTHUECKUE YMEHHUS, CBSI3aHHbBIC
co creruduKkoil TeOMETpUHM U HEOOXOIUMbIC JJIsl J)KU3HH B COBpeMeHHOM oOriectBe. Kpome 3toro, oHu
HMCIOT BO3SMOXHOCTb U3YUIUTh 'COMECTPUTIO 60.]'[66 FJIy6OKO, €CJIU B I[aJIBHeI;'IIHeM BO3HUKHET HCO6XO[[I/IMOCTB
B F€OMETPHUECKUX 3HAHUAX B MPOPECCHOHATBHOM AEATEIbHOCTH.

JIoCTIDKEHHE e OCBOCHHS MPOTrpaMMbl 00ECTIEUMBACTCS PELICHHEM COOTBETCTBYIOIIMX 3a/ad.
[TpuopureTHpIMH 3amadamMu OcBOeHUs1 Kypca «['eomerpum» Ha 06a3zoBoMm ypoBHe B 10—11 xmaccax
SIBIISTFOTCSL:

(dhopMHpOBaHHE MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPBI H OCO3HAHUE €€ B3aUMOCBSI3HU C
OKPYKAIOLIUM MUPOM;

(dhopmMupoBaHHE MIPEACTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAICHUS KaK O BAKHEUIITUX MAaTEMaTUIECKUX
MO/JIEJIAX, MO3BOJISIFOIIUX ONMCHIBATH M M3Y4aTh Pa3HbIE SABJICHUS OKPYKAIOIIEr0 MUPA;

dbopMupoBaHHE YMEHUs paclo3HaBaTh Ha YEPTEkKax, MOJEISAX U B peaIbHOM MHUPE MHOTOTPaHHUKU U Teja
BpAILICHUS;

OBJIQJICHHE METOJJaMU PEIICHUs 3a7[a4 Ha MMOCTPOCHUS Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX (QUTYD;
dbopMupoBaHUE YMEHUSI OTIEPUPOBATH OCHOBHBIMH MOHSATUSIMU O MHOTOTPAHHUKAaX M TeJlaX BPalIEHUS U UX
OCHOBHBIMHM CBOMCTBaMHU;

OBJIQJICHHE AJITOPUTMAMHU PEIICHUSI OCHOBHBIX THIIOB 3a71a4; (OPMHUPOBAHUE YMEHUS TPOBOJUTH HECIIOKHBIC
JIOKA3aTeNIbHbIE PACCYXKICHUS B XOJE PEIICHUS CTEPEOMETPHUYECKHMX 3aJad M 3aJad C MPAKTUYECKUM
COZEp)KAaHUEM;

pPa3BUTHE MHTEIUICKTYAIBHBIX M TBOPUYECKHX CIIOCOOHOCTEH O00YyJaromuxcs, MO3HABAaTEILHON aKTUBHOCTH,
HCCIIEIOBATENBCKUX YMEHHUI, KPUTHYHOCTH MBIIICHHUS;

dbopmupoBaHre (YHKIIMOHATBHOW TPAaMOTHOCTH, PEJICBAHTHOWM TEOMETPUH: YMEHHE paclo3HaBaTh
MIPOSIBJICHUSI TEOMETPUIECCKUX TTOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B PEaIbHBIX )KU3HCHHBIX CUTYaIIUSIX
W TpU U3YUYCHUHU JAPYTUX YYEOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIHMpOBaTh UX Ha S3BIKE TEOMETPHUH M CO3/1aBaTh T'€OMETPHUYCCKHUE MOJEIH, MPUMEHSIThH OCBOCHHBIN
FeOMETPUUYECKUN amnmapar s pelIeHUsT NPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4y, WHTEPIPETUPOBATh H
OIICHUBATh MOJYYEHHbBIEC PE3YJIbTATHI.

OTIMYUTEIbHON 0COOEHHOCTBIO IIporpamMmal ABJISICTCA BKIIFOYCHHUE B KypC CTCPCOMETPUHN B HAYAJIC €T0
HU3YyUCHUA 3aJad, pelIacMblIX Ha YPOBHC HHTYUTHBHOI'O IIO3HAHUA, U OHpe,Z[eJ'IéHHBIM 06p330M
OpraHru30BaHHasiz pa60Ta Haag HHUMH, 4YTO CHOCO6CTBYIOT Pa3BUTHUIO JIOTHYCCKOI0O W MNPOCTPaHCTBECHHOI'O
MBIIJICHUSA, CTUMYIIUPYET NPOTCKAHNEC MHTYUTHUBHBIX IIPOLECCOB, MOTUBHUPYET K ,Z[aJ'IBHGfIH.ICMy HU3YyUYCHUIO
npeamMceTa.

Hpe,[[HOLITeHI/IC oTHaéTcs HarJsIIHO-KOHCTPYKTUBHOMY MCETOLY O6y‘IeHI/IH, TO €CTb TCOPCTHYCCKHC
3HaHHUSI HMMEIOT B CBOE€H OCHOBE YYBCTBCHHOCTD HpeﬂMCTHO'HpaKTquCKOﬁ JIeATENIbHOCTH. Pa3ButHe
MNpOCTPAaHCTBCHHBIX Hpe,I[CTaBJ'ICHI/Iﬁ Yy y4damuxcsa B KypcCe€ CTEpCOMCTpUH IMPOBOAUTCA 3a CUér peUICHUA
3a/lad Ha CO3AaHUC ITPOCTPAHCTBCHHBIX O6p2130B " 3aJla4 Ha OIICPHUPOBAHUC ITPOCTPAaHCTBCHHBIMHA O6p&38.MI/I.
COSI[aHI/IC 06pa3a MpoBOAUTCA C OHOpOfI Ha HArsiAHOCTb, a OIICPUPOBAHUC O6p330M—B YCJIOBHUAX
OTBJICUCHUS OT HAIJIAAHOCTHU, MBICIICHHOTO U3MCHCHUA €TI0 NUCXOAHOT'O COACPIKAHUSL.

OcHOBHBIC CoOjepKaTeNbHbIe JIMHUM Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOTpaHHHKHY,
«[IpsiMbIe ¥ TIOCKOCTH B MPOCTpaHCTBe», «Tena BpaieHus», «BekTopbl 1 KOOPIUHATHI B MIPOCTPAHCTBEY.
dopMHpoBaHUE JIOTHYSCKMX YMEHUN paCHpeiesieTcss HEe TOJBKO O COACPIKATEIbHBIM JIMHUSAM, HO U TIO
rojiaM oOy4eHus Ha YpOBHE CpeIHEro 00IIero 00pa3oBaHusl.



Conepxxanne 0O0Opa3oBaHMsI, COOTBETCTBYIOIEE IPEJAMETHBIM pe3ylbTaTaM OCBOEHHs paboueit
IIPOTrpaMMBbl, pacrpenesi€HHBIM 10 ToJaM o0y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJCHHE
F€OMETPUYECKUMH TIOHATUSMU U HaBBIKAMM OCYHIECTBJISUIOCH IOCJIENIOBATEIIbHO M IOCTYHAaTEIbHO, C
COOJIFOJICHHEM TPHUHLMIA MPEEMCTBEHHOCTH, 4TOObI HOBBIE 3HAHMS BKIIOYAIUCh B OOLIYI0 CHUCTEMY
TE€OMETPUYECKUX NPEACTABICHUN OO0ydalolmmxcs, pacmupss W yroyonsss e€, oOpasys MpodvHbIe
MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpun otBoautcs 2 yaca B Heaenmo B 10 kiacce u 1 yac B Hepenmio B 11 kiacce,
BCEro 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.
COAEP)KAHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS CTepeoMeTpuHu. Touka, mpsiMasi, IUIOCKOCTb, MpocTpaHcTBO. lloHsTHe 00
aKCMOMAaTHYECKOM TIOCTPOEHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHoe pacmnosiokeHHMe TNpAMBIX B MPOCTPAHCTBE: IEpeceKaroluecs, MapajulelibHble U
CKpeluBamomuecs mnpsmbie. [lapanienbHOCTh MPSIMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE: MapaijiebHbIC
MpsIMbIE B IIPOCTPAHCTBE; MApauIeIbHOCTh TPEX MPSAMBIX; MapaJUIeNbHOCTh MPSIMON U IJIOCKOCTH. YTJIBI C
COHAIpPABJICHHBIMU CTOPOHAMH; YTOJ MEXIy NpSAMbIMU B mpocTpaHcTBe. [lapaiienbHOCTh MIOCKOCTEH:
napajuiefibHble IUIOCKOCTH; CBOMCTBA TMapauielbHBIX IUlockocTeil. Ilpocreiimue mpocTpaHCTBEHHBIE
¢burypsl Ha MIOCKOCTHU: TETPadAp, KyO, Mapajienenurnel; HOCTPOCHUE CEUCHUH.

[leprieHANKYIAPHOCTh NPSAMON U IUIOCKOCTH: MEPIEHIUKYISPHbIE MPSIMbIE B IPOCTPAHCTBE, MPsIMbIE
napajJiesibHble U NEepHEeHAUKYISPHbIE K MIOCKOCTH, MPU3HAK NEPHEHIUKYIIPHOCTH NPSIMOM M MJIOCKOCTH,
TeopemMa O MNpsAMOM MNEPHEHIUKYISAPHOM IIOCKOCTU. YTIJIBl B HPOCTPAHCTBE: Yrod MEXAy HpsMOH U
IUIOCKOCTBIO; JIBYTPAHHBIM Yroj, JIMHEHHBIM yros JaByrpaHHoro yria. IlepneHaukynsp ¥ HakJIOHHBIE:
paccTosiHME€ OT TOYKHM JO IUIOCKOCTH, PAcCTOSIHME OT MPsIMOM JI0 IUIOCKOCTH, HpOeKIHs (Urypsl Ha
IUIOCKOCTh. [leprneHanKyaspHOCTb MIIOCKOCTEN: MPU3HAK NEPHIEHIUKYISIPHOCTH IBYX IIockocTeil. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKH

Ilonsatue MHOI'OI'paHHUKa, OCHOBHBIC J3JICMCHTBI MHOTOTPAHHHKA, BBIIIYKIBIE W HCBBIIIYKIIBIC
MHOT'OT'paHHUKU; pa3BépTKa MHOT'OI'PaHHUKA. HpI/ISMaZ N-yrojbHas IpHU3Ma, T'PaHA U OCHOBAHUS IIPU3MBI,
npsaMasi W HaKJIOHHAasA TIIPU3MBI; OokoBast M IIOJHAS MOBCPXHOCTb HPHU3MBI. Hapannenem/me;[,
HpHMoyFOHBHBIﬁ napajieJICnuIic u €ro CBOICTBA. HI/IpaMI/L[[aZ N-yrojbHas nupamMuaa, rpaHu U OCHOBAHHUEC
nupaMubl; OOKOBas W IOJIHAS NMOBCPXHOCTb MUPAMHUBI; ITPABUJIbHAA U yceqéHHasi nupamMuaa. DIIeMEHTBI
IMPpU3MbI U TUPaAaMHbI. HpaBI/IJ'ILHLIe MHOT'OTpaHHUKHA: MTOHATHUC ITPABUJIBHOTO MHOTOTpaHHUKA; IIpaBUJIbHAA
Inpu3Ma " IMpaBUJIbHAs MNMUpPaMHJA; MpaBUIJIbHAA TPCYroJibHas NHUpaMHua U HpaBI/IHBHBIP'I TCTpad AP, Ky6



Hpe[[CTaBJIeHI/IC O MPAaBUWJIBHBIX MHOTOTpaHHHKAX: OKTadAp, AOACKASAP W HMKOCA3IP. CeueHus IMPpU3MbI 1
nmupaMubl.

CI/IMMeTpI/ISI B IPOCTPAHCTBC. CUMMCTPUA OTHOCUTCIILBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMCHTEI
CUMMCTPUHU B ITUpaMUJax, MapajjiCJICIUIICAax, IPaBUIbHBIX MHOTOI'PAaHHHUKAX.

Bbrunicnenue 3J€MEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yriael. [lnomaas OokoBoit
MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH NPSMOW TPHU3MBI, IUIOMIAJh OCHOBAaHMH, TeopemMa O OOKOBOii
MIOBEPXHOCTU MpsAMON npu3Msl. [lnomans O0KOBOM MOBEPXHOCTU M MOBEPXHOCTH IPABUIIBHOW MHUpPaMUJIBbI,
Teopema o IIomaau yceu€Hnon nupamusl. [loustue 06 06bpéme. OOBEM MUpaMUIbI, TPU3MBI.

[Tono6ubie Tema B mpocTpancTBe. COOTHOIIEHUS MEXIY IUIOMIAIIMU IOBEPXHOCTEH, 00bEMaMu
TOHOOHBIX TEl.

11 KVIACC

Tena Bpamenust

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoliue WINHIPUYECKON MOBEPXHOCTH, OCh LIUIUHIPHUUECKON
noBepxHocTU. LlunuHap: ocHOBaHMS U OGOKOBasi MOBEPXHOCTh, 0Opa3ymollas U OCbh; IJIOMAAb OOKOBOW U
MOJTHOW MOBEPXHOCTH.

Konunyeckass moBepXHOCTh, 00pa3yrolire KOHMYECKOH MOBEPXHOCTH, OCh U BEpUIMHA KOHUYECKOI
noBepxHocTd. KoHyc: OoCHOBaHME U BeplIMHA, oOpa3ymoollas W OCh; IUIOIIAJb OOKOBOM U TMOJHOU
MOBEPXHOCTU. Y CeUEHHBIN KOHYC: 00pa3yroliye U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IuameTp; IIIOMIaas MOBEPXHOCTH ceprl. BzaumHoe pacnonoxeHue
cdepbl U MIIOCKOCTH; KacaTeNlbHas MII0CKOCTh K cdepe; miomaib cepsl.

I/I306pa)KCHI/Ie TCJI BpalllCHUA Ha IIJIOCKOCTH. PHSBépTKa HUJIMHApPA U KOHYCA.

KomOuHanuu ten BpaiieHus U MHOTOTPaHHUKOB. MHOTOTpaHHHK, OIMCAaHHBIA OKOJIO cdepsl; chepa,
BIIMCaHHAsl B MHOTOI'PaHHMK, WM TEJIO BPAILlEHUS.

[Tonsitue 06 oObEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSMOYrOJIHLHOTO
napajenenunena u cieacTsus u3 He€. O6bEM nunuHapa, Konyca. O0bEM mapa 1 miIomaab chepsl.

[Togo6Hpie Tena B mpocTpaHcTBe. COOTHOIIEHHS] MEXAYy IUIOMIAJSMH TMOBEPXHOCTEH, 00BEMaMu
0oI0OHBIX TEIL.

CeucHnus HUJIMHApA (HapaJIJ'ICJIBHO U THNCPHCHIAUKYIAPHO OCI/I), CCUCHUSA KOHYCa (Hapaﬂneanoe
OCHOBAHUIO U MMPOXOAAIICC UCPE3 BepI_I_II/IHy), CCUCHUA 1Iapa.



BeKTOPLI U KOOPAUHATHI B IIPOCTPAHCTBE

Bektop Ha muiockocTy U B npocTpaHcTBe. ClI0)KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha
yucno. Pa3noxenue BekTopa 1o TpéM HEKOMIUIaHApHBIM BekTropaMm. lIpaBuino napamenenunena. Pemenue
3a]1a4, CBA3aHHBIX C IPUMEHEHUEM IpaBWII ACUCTBUN ¢ BekTOopamu. [IpsmoyronbHast cuctema KOOpJUHAT B
npoctpanctBe. Koopaumnatel Bektopa. Ilpocreiimine 3agaun B KOOpAWMHATAX. YTOJ MEXIY BEKTOPAMH.
CkansipHO€ NpPOU3BEJEHUE BEKTOPOB. BhIunciaeHue yriioB Mexay NpsMbIMH U TUIOCKOCTSIMU. KoopauHaTHO-
BEKTOPHBIN METOJ] IPU PELIEHUH F€OMETPUUECKUX 3aa4.

IIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE  pe3yNlbTaThl  OCBOEHHUS  INporpaMMmbl  ydeOHoro  mpenmera  «Maremarukay
XapaKTePU3YIOTCA:

Fpamancxoe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTHIO TPAKJIAHCKOW TMMO3HIMH OOYYaOMIeTOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHUHCKOro oOmIecTBa, NPEACTABICHHEM O MAaTeMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHHS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP TPAXKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U TP.), YMEHHUEM
B3aMMO/ICHCTBOBATH C COIMATBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMUSIMHU U Ha3HAYCHUEM.

HanI/IOTI/[‘leCKOC BOCIIMTAHHE:

c(OPMUPOBAHHOCTBIO POCCUMCKON TpakJaHCKOW HWICHTUYHOCTH, YBAXKEHUS K NPOIUIOMY U
HACTOSIIIIEMY POCCHUHCKONM MaTeMaTWKH, LIEGHHOCTHBIM OTHOILIEHHUEM K JIOCTIDKEHUSM POCCHICKUX
MaTEeMaTHUKOB M POCCUHCKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJIB30BAHUIO ITUX JOCTHXKEHUH B JIPYTrUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

OCO3HAHHMEM JIYXOBHBIX IICHHOCTEH POCCHUHCKOTO Haponaa; CcHOpPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO MOBEIEHUS, CBSI3aHHOTO C TPAKTHYECKUM MPUMEHCHHEM JOCTH)KCHUN HAayKH U
JESTEIbHOCThIO YUEHOTO; OCO3HAHHEM JIMYHOTO BKJIaJla B IIOCTPOCHUE YCTOHYMBOTO OYyIyIIIEro.

JcTeTHYeCKOe BOCIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas OSCTETHKY MaTEeMaTHYeCKUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a7a4, PElIeHUH, PACCYKICHUIT; BOCIPUUMYHUBOCTHI0O K MAaTEMAaTUYECKUM acCIlleKTaM Pa3IMYHBIX
BHJIOB ICKYCCTBA.

dusnyeckoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTBIO YMCHHA TPHUMCHATL MATCMATUYCCKUC 3HAHHUA B HWHTCPECAX 3O0POBOI0 U
0e30I1acHOro 06pa3a JKU3HH, OTBCTCTBCHHOI'O OTHOLICHUA K CBOCEMY 3J0POBbLIO (SZ[OpOBOG IINTAaHUC,



cOaaHCUPOBAHHBIN DPEXUM 3aHATUH W OTIbIXa, peryispHas (u3nyeckass aKTUBHOCTD); (U3UUIECKOTO
COBEPILICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIILHOM JEATENBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K pa3IUYHBIM cdepam
podecCHOHABHOM JIEATSIIEHOCTH, CBA3aHHBIM C MATEMAaTUKOW U €€ TPUJIOKEHUSIMHI, YMEHUEM COBEpIIATh
OCO3HAHHBIM BBIOOp Oyaymied mnpodeccur W Pean30BBIBATE COOCTBCHHBIC JKU3HCHHBIC IUIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BAaHMIO M CaMOOOPa30BAHUIO HA MPOTHKECHHH
BCEM KM3HMU, TOTOBHOCTHIO K AKTHBHOMY YYAaCTHIO B PEHICHUU MPAKTHMUECKHX 3a7a4 MaTeMaTHYECKOU
HaIpaBJICHHOCTH.

IKoJ0rnyecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO IKOJIOTUYECKON KYJIBTYPhI, TOHUMAHUEM BIUSHUS COLMATIBHO-IKOHOMUYECKUX
MIPOLIECCOB HA COCTOSHUE NPHUPOJHOM M COLMANbHOM Cpenibl, OCO3HAHUEM TJI00AIbHOIO XapakTepa
AKOJIOTUYECKUX TPOOJIEM; OpUEHTalMe Ha MPUMEHEHHE MAaTeMAaTHUUeCKHX 3HAHWHN I pEIIeHHs 3a71ad
B 00JIACTH OKpY)KAIOIIEH Cpepl, MJIaHUPOBAHUS MOCTYMKOB M OICHKA WX BO3MOXHBIX IOCIEACTBUUN ISt

OKpY)KarolEenl Cpeibl.
HeHHOCTI/I HAYYHOr'o mMO3HAHMUA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOM NPAKTHKH, [OHMMAaHWEM MaTeMaTH4YeCKOW HayKh Kak cdepbl 4YeloBeUYeCKOn
NeSITeNbHOCTH, 3TanoB €€ Pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTHUS IUBWIM3ALMM; OBIAJCHUEM S3BIKOM
MaTEeMaTHUKUd U MaTeMaTH4YeCKON KYJIbTYpPOW Kak CpPEeJICTBOM IO3HAHUS MUPA; TOTOBHOCTBHIO OCYIIECTBIIATH
MIPOEKTHYIO M UCCIIE0BATEIbCKYIO IEITEIbHOCTh HHINBUIyaJIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbHI

MeTaHpeI{MeTHBIC pe3yibTaTbl OCBOCHUA  IIPOIrpaMMbI yqe6Horo npeamMceTa «MaTteMaTuKka»
XapaKTCPpU3YIOTCA  OBJIAACHHEM  YHUBCPCAJIbHBIMU RO3HA6AME/IbHbIMU deﬁcmeuﬂMu, YHU8BeEpCcalbHoblMU
KOMMYHUKAMUBHbIMU deﬁcmeu;mu, YHUBEPCATIbHBIMU pecYIIMUBHbIMU oelcmeusm.

1) Vuueepcanvuvie noznasamenshuie oeticmeus, obecneyusaiom @opmuposanue 0az06bix
KOSHUMUBHBIX NPOYECCO8 00YyHaouuxcs (0ceoeHue mMemooos NOIHAHUS OKPYHCAIOWe20 Mupa, npumMeHeHue
JI02UYECKUX, UCCTe008AMENbCKUX onepayuil, yMeHull pabomams ¢ ungopmayuei).

Ba3oBble jJornueckue aeiicTBUA:



BBISIBJIATH M XapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKK MATEMATUYECKUX OOBEKTOB, MOHITHUN, OTHOIICHHHA
MEXJy MOHATUAMH; (OPMYIUPOBATH OINpPEACICHHUsS TMOHITUNA; YCTaHABIMBATh CYHICCTBEHHBIH MPU3HAK
KJIaccu(UKaIK, OCHOBAHUS Uil 0000IIEHUS U CPaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHATIN3a;
BOCIPUHUMATh, (OPMYIUPOBATH M TPEOOpPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC U OTpULIATEIbHBIE,
eIMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEYHMs B (aKTax, IaHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX; IPEUIaraTh KPUTEPUH IS BBISIBJICHHSI 3aKOHOMEPHOCTEH M MTPOTHBOPEUHIA;
Je7aTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX W WHAYKTHBHBIX YMO3aKIIOYCHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTHU;

IIPOBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKACHUU (IIPSAMBbIE U OT MPOTHUBHOTO),
BBICTPAaWBaTh ApPryMEHTAllMI0, NPUBOJUTH HpPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHbIE
CYKIEHUS U BBIBOJBI,

BBIOMpATh CHoco0 pemieHus ydeOHOM 3aiauM (CpaBHUBATh HECKOJBKO BapHUaHTOB pELIEHUS, BBIOMPATH
HauboJee NOAXOAAIUMN C YUETOM CAMOCTOSATEIbHO BbIACIEHHBIX KPUTEPHUEB).

ba3oBble nuccienopareibcKue AeiicTBUS:

HCIO0JIb30BAaTh BOIPOCH Kak MCCIEI0BATEIbCKUN WHCTPYMEHT MO3HAHUS; (HOPMYJIUPOBATH BOMPOCHI,
¢bukcupymole npoTUBOpedre, npobdiaemMy, yCTaHaBIMBaTh MCKOMOE U JTaHHOE, (OpMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATE CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIMTH  CAMOCTOSITCIGHO  CIUIAHWPOBAHHBIM  JKCIIEPUMEHT, HCCIEJAOBAaHHE TI0 YCTAHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHUS, NPOIECCa, BBISIBICHUIO 3aBUCUMOCTCH MEXKITY
00BEKTaMH, SIBJICHUSMH, TIPOIIECCaAMH,

CaMOCTOSITENBHO (PopMyaUpOBaThH O0OOOIIEHHMS M BBIBOJIBI IO pe3yibTaTaM MPOBEACHHOTO HAOIIOIEHUS,
WCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTb MOJYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 000OIIICHHIA;
MIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE MPOIIECCA, a TAK)KE BBIJIBHTATH MPEANOJIOKEHHS O €ro Pa3BUTHH B
HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH 1e(DULIMTHI HH(DOPMALIMHU, JaHHBIX, HEOOXOAUMBIX I OTBETa Ha BOIIPOC U ISl pEeIlIeHUs 3aa4uu;
BbIOMpaTh WHGOPMALMI0O W3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIW3UPOBATh, CHUCTEMATHU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO Pa3IMYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

CTPYKTYpPUPOBATh UH(OPMALIKIO, TPEJCTABIATH €€ B Pa3IMYHBIX (popMax, WILTIOCTPUPOBATH rpapruecKus;
OIICHUBATh HAAEKHOCTh HHPOPMAIINH 10 CAMOCTOSATEIBHO C(HOPMYTUPOBAHHBIM KPUTEPUSIM.

2) VHueepcanvHble KOMMYHUKAMUGHBLE OCliCMEUsL, 00eCneyusam chopmMupo8aHHOCmb COYUATbHBIX
HABbIKO8 00YUaAOUWUXCAL.

OO01menue:

BOCIIPUHUMATh U (HOPMYTUPOBATH CYXKJCHUS B COOTBETCTBHH C YCIOBUSMHU M IENSIMH OOIICHHS, SICHO,

TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NMHCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO

XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYYCHHBIN PE3yNbTarT;

B X0Jie OOCYXKICHHSI 3aaBaTh BOIMPOCHI MO CYIIECTBY 0OCYKIaeMOU TeMbl, MpoOIeMbl, pelraeMon 3aaauu,

BBICKA3bIBAaTh MJIEH, HAILICJICHHBIE HA MOUCK PEIICHHUS; COTIOCTABIIATh CBOU CYKJEHUS C CYKJIECHUAMH APYTHX

YYaCTHUKOB JHaNOra, OOHApYXUBaTh pa3iMuyMe U CXOJCTBO TO3MIMH; B KOPpeKTHOH ¢dopme

(hopMyITUpOBaTh PA3HOTIACHS, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyNbTaThl PEIICHHS 3a/laud, SKCIEPUMEHTA, HCCIEAOBAHUS, MPOEKTA; CAMOCTOSTEIbHO

BBIOMpATH (hopMaT BBICTYIUJICHHSI C YIETOM 3a7a4u MPE3EHTAIIMH U OCOOCHHOCTEH ayIUTOPUH.
CoTpyaHnuecTBo:



MOHUMATh ¥ UCTOJIh30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHAUBHIYaTbHOW PaOOTHI IPH PEIICHUH YIeOHBIX
3aJ1a4; MPUHUMATh IIeJTb COBMECTHOM

NESTeNbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOHM palOTHI, pacmpenensarTh BHUIb  padoT,
JIOTOBApUBATHCS, OOCYKAATH MPOIIECC U Pe3yNIbTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKHUX JIFO/ICH;
y4acTBOBATh B TPYNTIOBBIX opmax paboThl (00CYkIeHUSI, 0OMEH MHEHHH, «MO3TOBBIC IITYPMbBI» H UHBIC);
BBITIOJIHATH CBOKO YacTh pPa0OThl W KOOPAMHHPOBATH CBOW JICUCTBUS C JPYrUMHU UICHAMH KOMAaHJIbBI;
OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIHMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM yIaCTHHUKAMU
B3aUMO/ICHCTBHSL.

3) Vnueepcanvnvie pecynamuensie oelicmausi, 06ecnedugarom opmuposanue cCMvlClo8blX YCMAHOBOK
U HCUBHEHHBIX HABLIKOG TUYHOCIU.

Camoopranu3anusi:
COCTaBJIATH TUIAH, AITOPUTM PEUICHHUs 3a7auM, BEIOMPATH CIIOCO0 peleHus ¢ y9TOM UMEIOIIIXCS PECYPCOB
¥ COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHHI C yIETOM HOBOM
nH(pOopMalNH.

CaMOKOHTPOJIb:
BJIQJICTh HABBIKAMH MTO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI M MBICITUTEIHHBIX
MPOIIECCOB, WX PE3YNIbTAaTOB; BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca W pe3yibTara
peleHusl MaTeMaTHIecKOt 3a/1a4H;
MPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH TPW DEHICHWH 3a/laud, BHOCHTH KOPPEKTHUBHI B
NEeATeNbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHJAEHHBIX OIINOOK, BBISBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3y/lbTaTa Ield M YCIOBHUSAM, OOBACHATH NPUUYUHBI JTOCTHXKEHUS WIIH
HEJOCTHKEHHSI pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OLUINOKY, 1aBaTh OL[EHKY MPHUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OHepI/IpOBaTB MOHATHUAMMA: TOUYKA, IIPAMasd, IJIOCKOCTD.
HpI/IMeHHTB AKCUOMBI CTEPCOMETPUHN U CIICACTBUA U3 HUX IIPU PCHICHUH IT'COMETPUUICCKUX 3a1a4.
OHepI/IpOBaTB MOHATUAMU: MAPAJUICIIBHOCTE U NICPIICHAUKYIISAPHOCTD IMMPAMBIX U IUIOCKOCTEH.

KJ'IaCCI/I(l)I/II_II/IpOBaTB B3aUMHOC PACIIOJIOKCHUC ITPSAMBIX U IUIOCKOCTEM B MMPpOCTPAHCTBC.

OnepupoBaTh MOHATUSAMH: JIBYIpPAaHHBIA YIroJ, TpaHU JBYTPAaHHOTO Yrja, peOdpo JBYIpaHHOIO YIJa;
JMHEWHBINA yroJj IByrpaHHOTO YIJIa; TpajlycHast Mepa JABYTPaHHOTO yria.



OHepI/IpOBaTb MOHATUAMU. MHOI'OTpPaHHUK, BBIHyKJIBIﬁ u HCBBIHyKJIBIfI MHOT'OT'paHHUK, 3JICMCHTBI
MHOIr'orpaHHuka, HpaBI/IJIBHBIﬁ MHOTI'OI'paHHUK.

PacriozHaBaTh  OCHOBHbIE  BUJABl ~MHOTOTPAaHHMKOB (MMpaMuJa; Hpu3Ma, MPSIMOYIOJbHBIN
napajuiesenunesn, Kyo).

KnaccupunupoBaTb MHOTOTPaHHUKH, BBIOMpas OCHOBAHHS ISl KiacCH(UKAIMH (BBITYKJIbIE |
HCBBIITYKJIBIC ~ MHOTI'OI'PAHHUKH, IMPpaBUJIbHBIC  MHOI'OI'PAaHHUKH, nNpsAMbIC W  HAKJIOHHBIC IIPU3MBI,
napajuIeIenuIe ibl).

OnepupoBaTh NOHATUAMU: CEKYIIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.
OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEI0B.

Crpouthb ceyeHHs MHOTOI'PaHHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEXKU U3
PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3ala4i Ha HAXOKIACHUEC I'COMCTPUYCCKHUX BCINYHH I10 o6pa3uaM HIN aJIrOpuTMaM, IMpUMECHAA
HU3BCCTHBIC AHAJIMTHYCCKHUEC MCTOJbI IMPU PEIICHHUNW CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha BBIYUCIICHUC
paCCTOHHI/Iﬁ MCXKIY JABYMA TOYKaMH, OT TOYKH OO prIMOI\/'I, OT TOYKHM OO0 IINIOCKOCTH, MCKIY
CKpCIIUBAOIIUMHUCA ITPAMBIMH.

Pemats 3amaun Ha HaAXOXk/I€HHWE FTEOMETPUUECKUX BETUYMH MO 00pa3liaM WK alropuTMaM, MpUMeEHss
M3BECTHBIE AHATUTHYECKHWE METOJbl NMPHU PEIIEHUH CTaHIAPTHBIX MAaTeMaTUYeCKHX 3aJad Ha BBIYUCIICHUE
YIJI0B MEXAY CKPEIIMBAIOIMIUMUCA MPAMBIMH, MEXIY MNPSAMOM M IUJIOCKOCTHIO, MEXIY IJIOCKOCTSMH,
NIBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpHU3Ma, MUpaMHla) C
NpUMEeHeHHEeM (OpMyIl; BBIYMCIATH COOTHOIIEHUS MEXAY IUIOIIAAsIMU MOBEPXHOCTEH, 00bEMaMu
MOA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CUMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U IUNIOCKOCTh CUMMETPUU; LEHTP,
OCb U IUNIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh UM  HUHTEPIPETUPOBATH HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (Urypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

HpI/IMeHHTB IreOMCTPUYICCKUC (I)aKTLI J1 pCHICHUA CTCPCOMCTPUYCCKUX 3aJa4d, IIpCAIIoIararommx
HECKOJIbKO MIaroB pelICHUs, €CJIN YCJIOBUA IPUMCHCHUSA 3a/IaHbI B SIBHOM Q)opMe.

HpI/IMeHHTB HpOCT@ﬁIlIHC MporpaMMHbBIC CPEACTBA U IJICKTPOHHO-KOMMYHHUKAIIUOHHBIC CUCTEMBI IIPpU
peUICHUN CTCPCOMETPUICCKUX 3a/1aY.

HpI/IBOI[I/ITL MNpUMEPbl MATCMATHYCCKUX 3aKOHOMepHOCTeI>'I B TpHUPOAC U KU3HHU, PaACIIO3HABATH
MMPOSABJIICHUC 3daKOHOB IT'COMETPUHN B UCKYCCTBC.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUS HaA IMPAKTHUKE: aHAJIM3UPOBATL PCAJIbHBIC CUTyallUW U IMPUMCHATH
HU3YUCHHBIC TOHATHUA B IPOLCCCC IOUCKA PCHICHUA MATCMATHYCCKU C(I)OpMYHHpOBaHHOﬁ HpO6J1€MLI,
MOJCIUPOBATh PCAJIBHBIC CUTyallUM Ha HA3bIKEC TI'COMCTPHU, HUCCICAOBATH MNOCTPOCHHBLIC MOACIU C



HCIO0JIb30BAHUEM I'€OMETPUUECKUX MOHATUN M TEOpEM, almapara ajareOpbl; pelaTh IpakTUUECKUue 3a1auu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUECKUX BEJTUUHH.

11 KJIACC

OnepupoBaTh TOHATUSMHU: [WIUHAPUYECKAs TIOBEPXHOCTh, OOpa3yromue MUIMHAPHICCKON
MOBEPXHOCTH; UWIMHJP, KOHHYECKas IOBEPXHOCTh, OOpa3yloIllne KOHUYCCKOW IMOBEPXHOCTH, KOHYC;
chepudeckas MoBEpXHOCTb.

Pacno3naBate Temna Bpamienus (HWJIMHIP, KOHYC, cdepa U 1miap).

OOBICHATH CITOCOOBI TIOJTYUYCHHUSI TEJT BPAIIEHHUS.

KnaccudumupoBaTs B3auMHOE pacmosiokeHue chepbl U MIIOCKOCTH.

OmnepupoBaTh MOHITHAMH: IIAPOBOW CErMEHT, OCHOBaHHME CErMEHTa, BBICOTA CETMEHTA; IIapoBOU
CIIO1, OCHOBAHHE IIaPOBOTO CJIOSI, BEICOTA IMAPOBOTO CIIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI U IUIONIAIN TOBEPXHOCTEH TEINl BPAIICHUS, TEOMETPHUECKUX TEJ C TPUMEHEHUEM
dhopmy.

OnepupoBaTh MOHATUSIMU: MHOTOIPAHHUK, BIIMCAHHBIN B chepy U omucaHHBIN 0KOJIO cdepbl; chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BPaIlCHHSL.

BbIyncnsaTe COOTHOLICHHS MEKTy TUIOLIAAIMH MTOBEPXHOCTEH U 00bEMaMU MOI0OHBIX TEJI.
N3006paxats n3ydaemble GUTYpHl OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoinoyiHATh (BBIHOCHBIC) MIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEpXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUs Tell BPaIllCHHUS.

W3Bnekarb, WHTEPOpPETUPOBATh U  MpeoOpa3oBbIBaTh HHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (Urypax, MPeACTaBICHHYIO HA YePTEeKax U PUCYHKAX.

OHepI/IpOBaTB MMOHATHUCM BEKTOP B IIPOCTPAHCTBC.

BEINOIHATE AEMCTBUSA CI0XKEHUS BCKTOPOB, BbIYUTAHUA BCKTOPOB MU YMHOXCHUA BCKTOpA Ha 4YHCIIO,
O6’LHCH5{TB, KaKHMH CBOMCTBaMH OHHU O6J'IaI[aIOT.

HpI/IMeHHTB IMpaBHJIO MapaJUICJICIIUIICAA.
OHepI/IpOBaTB MNOHATUAMU: JCKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE, BCKTOpP, MOAYJb BCKTOPA4,

PaBCHCTBO BCEKTOPOB, KOOPAWHATBI BECKTOPA, YIOJI MCKAY BCKTOPAMH, CKAIKIPHOC MPOU3BCACHUEC BECKTOPOB,
KOJIJIMHCAPHBIC U KOMIIJIIAHAPHBIC BEKTOPHI.



Haxoauts cymMmy BEKTOPOB M IIPOM3BEJIEHUE BEKTOpPA HA YHCIIO, YIOJl MEXYy BEKTOpaMH, CKaJIIpHOE
IIPOU3BECHNE, PACKIIAAbIBATh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3al[aBaTb IJIOCKOCTh YPAaBHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOpAWHAT.

[IpumensaTs reomerpuyeckue (akThl JJIs PEIICHUS CTEPEOMETPUUYECKUX 3aad, IMPearoJiararoiimux
HECKOJIbKO LIaroB PELEHUs], €CJIU YCIOBUS IPUMEHEHUS 3aJIaHbl B IBHOU opMe.

Pemate HpOCTGfIHIPIC reoMETpUICCKUC 3ala4i Ha IPUMCHCHNE BEKTOPHO -KOOPJAUHATHOTO METO1A.

Pemate 3aJa4d Ha J0Kas3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIICHUA H HaXO0XACHUEC TI'COMETPHUICCKUX
BCJIIMYHH II10 06pa3uaM Wik ajJroputMamM, HNPUMCHAA HU3BCCTHBIC MCTOABI IIPpHU PCHICHUH CTaHAAPTHBIX
MaTeMaTU4YCCKUX 3a1a4.

[IpuMeHATH pocTENIINE IPOTPAMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI ITPU
pELIEHUN CTEPEOMETPUIECKUX 3aay.

[IpuBoauTE HpHMEPB MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE M JKHU3HHU, PACIIO3HABATh
MIPOSIBJIEHUE 3aKOHOB FT€OMETPHH B HCKYCCTBE.

[IpuMeHATh NOJIy4EHHBIE 3HAHWs Ha IPAKTUKE: aHAJIU3MPOBATH PEAJbHBIE CUTYyallUM W IPUMEHSTH
W3YYEHHbIE TOHATHS B Ipollecce TOWCKA pElIeHHs MaTeMaTH4ecKH c(hopMylInpoBaHHONW MpOOIEMBI,
MOJIEIMPOBATh pEaJbHbIE CUTYallMM Ha S3bIKE TE€OMETPUHM, HCCIEN0BATh ITOCTPOEHHBIE MOJEIU C
UCIOJb30BAHUEM F€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajreOpbl; peliars IpakTHUECKUe 3a/1auu,
CBSI3aHHBIE C HAXOXKICHUEM I€OMETPUUYECKUX BEJINYHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBaHMe pa3/ienoB U TEM NPOrpaMMbl KommuecTBo yacos

n/n Bcero KonTtposnbHbie [TpakTuyeckue

paboThI paloThI
1 BBenenue B crepeoMeTpuio 10
2 IIpsimble M TUIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSIMBIX M MJIOCKOCTEH

3 IlepnieH TMKyYJIIpHOCTD NPSMBIX U INIOCKOCTEN 12
4 YTibl MEXIY OPSIMBIMU U INIOCKOCTSIMH 10 1
5 MHororpanHukKu 11 1
6 OO6BEMBI MHOTOT'PaHHUKOB 9 1
7 IToBTOpEHUE: CEUECHUs], PACCTOSIHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KJIACC

Ne HanmenoBanue pa3nennos u tem KoumnuecTBo yacos DnexTpo
/i IPOTPaMMBbI Bcero KonTponbHbie [IpakTnueckue
paboThl paboThl
1 Tena BpaieHus 12
2 O0bEMBI TET 5) 1
3 BekTophl ¥ KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, o6od1IICHKE, 7 1
CUCTEMaTU3alusl 3HAHUN
OBLIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME
MNOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
Ne Tema ypoxka KonmyecTBo yacoB
n/m Bcero | Kontponbnsle | Ilpaktuyeckme | ¥
paboThI paboThl
1 OCHOBHBIE IOHATHUS CTEPEOMETPUU: TOUKA, MTPsMas, 1
IJI0CKOCTh, MpocTpaHCcTBO. [IpaBuia nzoOpakeHus Ha
PUCYHKaX: W300paskeHUs III0CKOCTEH, MapauIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPETMHBI OTPE3Ka
2 [TonsaTus: mepecekaronuecs MmIOCKOCTH, MEPECEKAIOIIHECS 1
psiMast ¥ TUIOCKOCTh
3 [TonsaTus: nepecekaronuecs MmIOCKOCTH, MEPECEKAIOIINECS 1
psiMas U IJIOCKOCTb
4 3HAKOMCTBO C MHOTOT'PaHHUKAMH, U300paKeHHE 1
MHOTOI'PaHHUKOB HA PUCYHKaX, HA MPOEKLMOHHBIX YepTEXAX
5 HauanpHbie cBeieHNS 0 KyOe ¥ TUpaMUIe, UX Pa3BEPTKU U 1
Mozenu. CeyeHus MHOTOTpaHHUKOB
6 HauanbHble cBefieHHs 0 KyOe ¥ UupaMuJe, ux pa3BEPTKU U 1
Moienu. CedyeHus MHOTOTPaHHUKOB
7 [TonsiTue 06 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUH U CIECTBUS U3 HUX
8 [TonsiTue 06 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX
9 [TonsiTue 06 aKCHOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPUHU: 1
aKCHOMBI CTEPEOMETPUH U CIEJCTBUS U3 HUX
10 | [ToHaTrue 06 aKCHOMATUYECKOM TTOCTPOSHUU CTEPEOMETPHU: 1
aKCHOMBI CTEPEOMETPUH U CIECTBUS U3 HUX
11 | B3auMHoOe pacroio;KeHHe MPSIMBbIX B IPOCTPAHCTBE: 1
NepeceKaroIuecs, apajuleidbHbIe U CKPELMBAIOIINECs
psIMbIe
12 | [NapannenbHOCTb NPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: 1
napajJiesibHble MPsIMbIe B IPOCTPAHCTBE; MapajlIeIbHOCTh
TPEX NPAMBIX
13 | [NapannenbHOCTh NPSAMBIX U MJIOCKOCTEH B IPOCTPAHCTBE: 1
[TapannenbHOCTh NPSIMOI U TIOCKOCTH
14 | Yrasl ¢ coHanpaBlieHHBIMU CTOPOHAMHU 1
15 | Yron mMexy npsSIMBIMU B IPOCTPAHCTBE 1
16 | Yroxn mexy npssMbIMU B IPOCTPAHCTBE 1
17 | IapannenbHOCTb INIOCKOCTEH: MapasuiebHble MIIOCKOCTH 1
18 | CpoiicTBa napasuienbHbIX MIOCKOCTEN 1




19 | [Ipocteiimme mpocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: 1
TETpadAp, KyO, mapajuieenume

20 | IToctpoenue ceyeHHi 1

21 | IlocTpoenue ceyeHuit 1

22 | KonTpousbHas paboTa mo teme "lIpsiMble U IIIOCKOCTH B 1
npocTpancTBe. [lapamienbHOCTh MPSAMBIX U TIIOCKOCTEH"

23 | [lepneHaAuKyYISAPHOCTH MPSMON U MIIOCKOCTH: 1
TIEPIICHIUKYIISIPHBIE MIPSIMBIE B IIPOCTPAHCTBE

24 | Ilpsimble mapajuieIbHbIE M NEPIESHANKYISIPHBIEC K TUIOCKOCTH 1

25 | Ilpsimble mapayuienbHBIE M NEPIECHANKYISPHBIEC K TUIOCKOCTH 1

26 | Ilpu3Hak nepreHuKYyISIPHOCTH TPSIMOH U TIOCKOCTH 1

27 | llpu3Hak nepneHIuKyISIPHOCTH TPSMOH U TIOCKOCTH 1

28 | Teopema o MpsIMOH MEPIICHIUKYISIPHON TIIOCKOCTH 1

29 | Teopema o npsIMOH MEPICHIUKYISIPHON TIIOCKOCTH 1

30 | Teopema o mpsIMO# MEPIICHIUKYIIPHON TIIOCKOCTH 1

31 | IleprienauKymsp ¥ HaKJIOHHBIC: PACCTOSIHUE OT TOYKHU 0 1
TUTOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUNIOCKOCTH

32 | IleprieHaMKYNSAp ¥ HAaKJIOHHBIC: PACCTOSIHUE OT TOUYKH JIO 1
TUTOCKOCTH, PACCTOSIHHE OT MPSMOM JI0 TNIOCKOCTH

33 | [lepienauKymsp ¥ HaKJIOHHBIC: PACCTOSTHUE OT TOUYKH JIO 1
TUTIOCKOCTH, PACCTOSIHHE OT MPSMOM JI0 TUIOCKOCTH

34 | IleprieHauKyYNSAp ¥ HAaKJIOHHBIC: PACCTOSTHUE OT TOUYKH JIO 1
TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH

35 | Yriasl B IpOCTPAHCTBE: YroJI MEXKY MPSIMON U TIIOCKOCTHIO 1

36 | JIByrpaHHBIN yroj, JMHEHHBIN yroJl IBYTPAaHHOTO yria 1

37 | JIByrpaHHBIN yroj, TMHEHHBIN yroJl IBYTPAHHOTO yria 1

38 | IleprieHIUKYISIPHOCTH TUIOCKOCTEH: IPU3HAK 1
MEePIEeHIUKYISIPHOCTH JBYX IIOCKOCTEH

39 | IlepnieHIUKYISAPHOCTD TUIOCKOCTEH: MMPU3HAK 1
MEePIEeHIUKYISIPHOCTH JBYX IIIOCKOCTEH

40 | IlepnieHAUKYASAPHOCTH TJIOCKOCTEH: MPU3HAK 1
MEPIEeHIUKYISIPHOCTH JBYX IMIIOCKOCTEH

41 | Teopema o TpEx MEPICHAUKYISIPAX 1

42 | Teopema o TpEX MEPIEHAUKYISIPAX 1

43 | TeopeMma 0 TpEX MeprEHINKYISIPax 1

44 | KonTtpombHas pabota no Temam "[lepneHaukynsipHOCTb 1
MPSAMBIX U IJIOCKOCTER" U "YTIIbI MEX Y NPSIMBIMU U
IJIOCKOCTSIMU"

45 | [loHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE AJIEMEHTHI 1
MHOTOTPaHHHUKA, BBITYKJIBIE M HEBBIMTYKIIbIE MHOTOI'PaHHUKH;
pa3BEépPTKa MHOTOTPAaHHHKA

46 | [Ipu3ma: n-yroyipHas Mpu3Ma; TpaHu U OCHOBAHMSI TPU3MBI; 1
npsiMasi ¥ HaKJIOHHAs MPU3MbI; OOKOBas U TIOJTHAs
MIOBEPXHOCTh PU3MBI

47 | Iapannenenunena, NpsIMOYTOJbHBIN MapasielenuIes U ero 1
CBOMCTBA

48 | [upamupa: n-yroiapHasi mMupaMuaa, TPaHU U OCHOBAaHUE 1
MUpaMuibl; 00KOBAs U TOJIHAS TOBEPXHOCTh MTUPAMU/IBI;
MpaBWJIbHAS U yCEUEHHAS MUPaMUIa

49 | [IpaBuibHBIE MHOTOTPAHHUKH: TTIOHATHE MIPABUIBHOTO 1

MHOT'OI'paHHUKA, IMPpaBHUJIbHAA IPpU3Ma U IIPpABUJIbHAA




NUpaMUa; IpaBUIbHAS TPEYroJbHast MUPpaMUia U
IIpaBUJIbHBIN TETpa’p; KyO
50 | IIpencraBneHue o MpaBMIIbHBIX MHOTOTPAHHUKAX: OKTAdIp, 1
JOJCKadIp ¥ HKOCAIP.
51 | CuMMeTrpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO 1
TOYKH, TIPSIMOM, TNIOCKOCTH. DJIEMEHTHl CHMMETPUH B
MUpaMUAax, napaiesenune1ax, MPaBUIbHBIX
MHOTOTpaHHHKaX
52 | BeruucieHue 3JIeMEHTOB MHOTOTPAaHHHUKOB: p&opa, 1
JIMarOHAJIH, YTIIbI
53 | [Inomans 60KOBOH MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH 1
MPSIMOM TIPU3MBI, TUIOIIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM
MTOBEPXHOCTH MPSMOU MTPHU3MBI
54 | IInouraap 60KOBOM MOBEPXHOCTH U MMOBEPXHOCTU 1
MPaBUIBLHON MUPaMHUIBI, TEOpEMa O TUIONIa I OOKOBOM
MOBEPXHOCTH YCEUEHHOW MUPAMHUJIBI
55 | KonTponbHas pabota no teme "MHOrorpaHHuku" 1 1
56 | I[Monstre 06 00BEME 1
57 | O6béM nupamMuibl 1
58 | O6béM npamMuIbl 1
59 | O6béM npamMuIbl 1
60 | OO6bEM nHpaMUIbI 1
61 | O6BEM mpu3MbI 1
62 | OO6BEM npu3MbI 1
63 | OO6BEM pU3MBI 1
64 | KontpoawsHas pabora no teme "OObEMBI MHOTOTPAaHHUKOB" 1 1
65 | [loBTOpenue, 0000IMIEHNE cUCTEMATH3AINS 3HAHUH. 1
[TocTpoeHne ceueHuii B MHOTOIpaHHUKE
66 | [loBTOpenue, 0000IMIEHNE cCUCTEMATH3AINs 3HAHUH. 1
Bbruncienue paccTosiHUNA: MEXy IByMsI TOYKaMHU, OT TOUKH
710 IPSIMOM, OT TOUKH JI0 IJIIOCKOCTH, MEX]LY
CKPELIMBAOIUMUCS MPSIMBIMU
67 | Mtoromast KOHTpOJIbHAS paboTa 1 1
68 | [loBTOpenue, 0000IMIEHNE cCUCTEMATH3AINs 3HAHUH. 1
Beruucnenue yrios: Mexy CKpeLIUBaOIIUMUCS NPSIMBIMH,
MEX]ly IPSIMOM U INIOCKOCTBIO, IBYTPaHHBIX YIJIOB, YIIIOB
MEX]1y INIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0
11 KJIACC
Ne Tema ypoxka KonunyecTBo 4yacoB .
n/n Bcero | Konrtponbhele | Ilpaktuueckue | u3y
paboThI paloThI
1 Cdepa u map: LeHTp, paauyc, AMaMeTp; MIomaab 1
MIOBEPXHOCTHU Cepsl
2 B3anmMHoe pacrosioskeHue chepsl U IIOCKOCTH; 1
KacaTeJbHasl IJI0CKOCTh K cdepe; MIouaap chepsl
3 N3o6pakenue cepsl, mapa Ha iockoctu. CeueHus 1
mapa
4 [unuuapuyeckas HOBEpXHOCTh, 00Opa3yrole 1

LIHJIHH,[[pH‘-ICCKOﬁ MMOBEPXHOCTH, OCb HHHHHHqueCKOﬁ
TTOBCPXHOCTU




5 Hunuuap: ocHoBaHMS 1 OOKOBast IOBEPXHOCTb, 1
o0pa3yroInas 1 0Ch; IIIOMaas> OOKOBOM U TIOTHOM
MTOBEPXHOCTH

6 N300pakenne muiMHApa Ha MIIOCKOCTH. Pa3zBépTra 1
mwHApa. CedeHust uMHApa (TUIOCKOCTHIO,
MapaJuIeIbHON WM MEPICHIUKYISIPHONW OCH ITWJIMH]IPA)

7 Konnueckas noBepxHOCTb, 00pa3yrole KOHUYECKOU 1
MOBEPXHOCTH, OCh M BEPIINHA KOHMYECKOW OBEPXHOCTH

8 Konyc: ocHoBaHue u BepinHa, 00pa3yromias 1 oCh; 1
TUTIOIIA]b OOKOBOM M MOJHOM MOBEPXHOCTH

9 VYceu€HHBIN KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAHUS U 1
OOKOBas MOBEPXHOCTh

10 | M3o0pakeHue KOHyca Ha TNIOCKOCTH. Pa3BEépTKa KoHyca. 1
Ceuenus koHyca (TUIOCKOCTBIO, TTapaJIIETbHOM
OCHOBAHHIO, ¥ IJIOCKOCTHIO, IPOXOISIICH Yepes3
BEPIINHY)

11 | KomOuHanus Ten BpaleHuss 1 MHOTOIPAHHUKOB 1

12 | MHoTOrpaHHUK, ONMMMCAHHBIA 0KOJIO cdepsl; chepa, 1
BITMCaHHAs B MHOTOTPAaHHHK WJIH B TEJIO BpAICHUS

13 | Ilonsatue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TET 1

14 | O6bEM uMHApa, KOHyCa 1

15 | O6bém mapa u momanas chepsl 1

16 | [logoOHsbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXTY 1
TIJTOIA IIMH TTIOBEPXHOCTEH, 00bEMaMH TIOTIOOHBIX TEIl

17 | KontposbHas pabota o temaM "Tena Bparenus" u 1
"O6bemsbI Ten"

18 | BekTop Ha JIOCKOCTH U B MPOCTPAHCTBE 1

19 | CnoxeHue ¥ BRIUMTAHHUE BEKTOPOB 1

20 | YMHOXeHHEe BEeKTOpa Ha YHCIIO 1

21 | PaznoxxeHue BeKTOpa Mo TpéM HEKOMILIAHAPHBIM 1
BekTtopam. [IpaBuio napamuienenunena

22 | Pemenue 3aaa4, CBA3aHHBIX C TPUMEHEHUEM TTPaBUII 1
JIEUCTBUI C BEKTOpaMHU

23 | IlpsmoyroJibHas CUCTEMa KOOPAUHAT B MPOCTPAHCTBE. 1
Koopaunats! Bekropa. [Ipocreiimue 3anauu B
KOOpJUHATaX

24 | Yron mexay BekTopamu. CKaJsipHOE MPOU3BECHHE 1
BEKTOPOB

25 | BeiuucneHnue yrioB MeXAy NpSIMbIMU U TNIOCKOCTIMU 1

26 | KoopanHATHO-BEKTOPHBIN METOI ITPH PEIICHUN 1
reOMEeTpUYECKUX 3aa4

27 | KontponpHas pabota o Teme "BeKTopbl 1 KOOpAMHATHI B 1
mpocTpascTae”

28 | [loBTOpenue, 0000IIEHNE U CUCTeMaTH3alMs 3HAaHUH. 1
OcHoBHbIe (UTYpHI, PaKTHI, TEOPEMBI Kypca
TUTAHUMETPUU

29 | [loBTOpeHue, 0000IIEHNE U CHCTEMAaTH3alMs 3HAHUH. 1
OcHoBHbIe (HUTYPHI, PaKTHI, TEOPEMBI Kypca
TUTAHUMETPUU

30 | [ToBTOpenue, 000OIIEHNE U CHCTEMAaTH3alMs 3HAHUH. 1

33[[&111/1 INTIAaHUMETPUH U MCTOIbI UX PCUHICHU




31 | IloBTOpeHue, 000OIICHHE U CUCTEMATHU3AIHS 3HAHUN. 1
3a/1auu IAHUMETPUH U METOJIbI X PCIICHHSI
32 | IloBTOpeHue, 0000IIECHHE U CUCTEMATH3AIMS 3HAHHIA. 1
OcHoBHBIE (HUTYpHI, HaKTHI, TEOPEMBI Kypca
CTEPEOMETPUU
33 | UroroBast KOHTpOJbHAs paboTa 1 1
34 | TloBropeHue, 0000IICHHE U CHCTeMATH3aINs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI [T YYEHUKA




METOANYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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