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KJIacCOB paspaboraHa Ha ocHoBe DenepanbHOr0 TOCYJAPCTBEHHOTO 00pa3oBaTENLHOTO
CTaHJapTa CpeaHero ooImero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbSIBISEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHUIO, U TPATUINN POCCHIICKOTO OOpa30BaHUS.
Peammzanusi  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH O0YYaIOIIHXCSI.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca IeOMETpUM Ha YPOBHE CpEJHEro oOmiero obpa3oBaHHS
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPUH B HANpaBJICHUU JIMYHOCTHOTO PAa3BUTHA OOydaromuxcs, (OpMHpPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YYCHMsI IPYTUX Y4eOHBIX IMCLUIUIMH.
Pa3Butne y oOyuaromuxcsi HOpaBWIbHBIX IPEACTABICHUN O CYIIHOCTH M IPOUCXOXKIACHUU
reOMEeTPUYECKUX aOCTpaKLUii, COOTHOIIECHUH PEabHOIO U UJEATbHOI0, XapaKTepe OTpPaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T'€OMETPUMU B CUCTEME
HAayK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (DOPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl a[alTallil B COBPEMEHHOM OOIIECTBE.

['eomerpus sBiseTCS OJHMM M3 0a30BbIX IPEIMETOB HA YPOBHE CpEIHEro oOIIero
o0pa3oBaHus, TaK Kak 0OecleyrBaeT BO3MOYKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE MPU H3YUYEHUU OOYYAIOUIUMHCS TMOHATUHHBIX
OCHOB T'€OMETPUM M IOCTPOCHHM LETOYKH JIOTMUECKUX YTBEP)KIECHUN B XOJE€ pELICHUS
FeOMETPUUECKHUX 3a/lad, YMEHHE BBIIBUTaTh U OINpPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCSl TIPU PEIICHNUN 33Jad €CTECTBEHHO-HAYYHOI'O ILIMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JesITeIbHOCTH YenoBeka. OpueHTaIus YyeloBeka BO BpEMEHU M IPOCTPAHCTBE — HE00X0AUMOe
YCIIOBHE €T0 COL[MAIILHOTO OBbITHS, (hOpMa OTPAKEHUSI OKPYKAIOIIEro MUPA, YCIIOBUE YCIIELTHOIO
MO3HAHUS u AKTUBHOTO npeobpazoBaHus NeHCTBUTENBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM M TPYJOBOM JESITENbHOCTH,
ABIIIETCS OAHUM U3 NPO(ECCHOHATBPHO BaXHBIX KauecTB, IIO3TOMY akTyajbHa 3ajaya
dopmupoBaHUs Y OOYYalOIIUXCS TMPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH
00pa3HOro MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K IPAKTHUYECKOMN
JESATEIILHOCTH 110 MHOTMM HaIIPaBJICHUSM.

[{enb ocBoeHUSs MporpaMMbl yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00y4YEeHUS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYArONIMXCS UYepe3 oOecTreueHHne
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIB30BAHUS CUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHUU U
JeicTBU, crienn(PUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOIOJDKEHHUST 00pa30oBaHUs IO
CHEIHUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJIHBIM HCIIOIH30BAHUEM IT€OMETPHUH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE IMpeIHa3HAuYeHa IS OOYYaIOLTUXCS
CpellHeﬁ IIKOJIbI, H€ HWCHBITBIBABIINX 3HAYHUTCIIbHBIX 3an}II[HeHI/II\/'I Ha YpPOBHE€ OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIre MaTeMaTHYECKUEe YMEHUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh TEOMETPHIO



Oonee riIyOOKO, €CIM B JAIBHEUIIIEM BOSHHKHET HEOOXOIUMOCTh B TEOMETPUUYECKUX 3HAHUSX B
npohecCuoHaNBHOM NeSTEIbHOCTH.

Jloctnxenue Leu OCBOEGHUS POrPaMMBI obecrnieunBaeTcs pelieHuemM
COOTBETCTBYIOIIMX 3a7ad. I[IpuopUTeTHBIMH 3aqadamMu OCBOEGHHMsS Kypca «l'‘eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax sSBISIOTCS:

(dbopMHUpOBaHKE TMPECTABICHUS O T'€OMETPHHM KaK YacTH MHPOBOW KyJbTYpbl M OCO3HaHUE €&
B3aMMOCBS3U C OKPYXKaIOLIUM MUPOM;

(bOpMI/IpOBaHI/Ie MNPEACTABIICHHA O MHOI'O'paHHHMKAX KW TEJIaX Bpall€HUA KaK O BAKHENIIINX
MATCMATHYCCKUX MOACIAX, ITIO3BOJIAROIIIUX OIINChIBATH nu I/I3y‘IaTL pa3HbIe SABJICHUA
OKPYXKAaIOILIEro MUpa;

dbopMUpOBaHHE YMEHHS paclo3HaBaTh Ha YEpPTEkKax, MOJCISIX H B pPeaJbHOM MHpPE
MHOTI'OI'PaAHHHUKH U TCJIa BPAIICHUA,

OBJIAICHUC MCTOAAaMH PCIICHHA 3aJa4 Ha IMOCTPOCHHA Ha I/I306pa)KGHI/I$IX IMPOCTPAHCTBCHHBIX
¢uryp;

q)OpMI/IPOBaHI/IC YMGHI/UI OHGpHpOBaTI) OCHOBHBIMHU IIOHATHUSIMHU O MHOFOFpaHHI/IKaX n TcIax
Bpalli€HA U KX OCHOBHBIMHU CBOﬁCTBaMI/I;

OBJIAACHUC aJIFOpI/ITMaMI/I peHIeHI/ISI OCHOBHBIX THUIIOB 3a1a4. q)OpMI/IPOBaHI/IC YMCHI/U[ HpOBOIII/ITI)
HCECJIOKHBIC JOKAa3aTCIIbHBIC PACCYKACHHUA B XO4€ PCIICHUA CTCPCOMETPUICCKUX 3alad U 3a1a4 C
HpaKTI/I‘IeCKI/IM coz{epmaHMeM;

Pa3BUTHC HUHTCIUICKTYAJIIbHBIX W TBOPYCCKUX CHOCO6HOCT€I71 06yqafoumxc>1, MO3HAaBaTEILHON
AKTHUBHOCTH, UCCJICAOBATCIbCKUX YMGHI/If/'I, KpI/ITI/I‘IHOCTI/I MBIIIJICHU A,

dbopmupoBanre  (QYHKIMOHAIBHOM  TPaMOTHOCTH, PEJICBAaHTHOW TE€OMETPUU:  YMEHHE
paCH03HaBaTI) HpO?[B.HeHI/Iﬂ FCOMeTpI/I‘-IeCKI/IX HOH?ITI/IfI, O6”I)€KTOB nu SaKOHOMepHOCTefI B
PCAIbHBIX XU3HCHHBIX CUTyalUdAX U IMPU U3YUYCHHUU APYTIHUX y‘IC6HLIX npeaAMETOB, NPOABIICHUA
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (POpMyIHpoOBaTh UX Ha S3bIKE T€OMETPUM M CO37aBaTh
TCOMETPUICCKUC MOICIHU, MNPUMCHATH OCBOEHHEIH FeOMeTpI/I‘leCKI/Iﬁ amnrapar ajisd pCIiCHUs
HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIX 3ajaad, I/IHTepHpeTI/IpOBaTI) 1 OLICHUBATH HOHy‘IGHHBIG pCSYJ'II)TaTBI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOYEHHE B KYpPC CTEPEOMETPHH B
HayaJle ero U3y4eHMs 3a7ad, peIlacMbIX Ha YPOBHE MHTYUTHUBHOIO ITO3HAHHUS, U ONPENEIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOI'O  MBIIUIEHUS, CTUMYJHPYET NPOTEKaHWE WHTYUTUBHBIX IIPOLECCOB,
MOTHUBHUPYET K JAIbHEUIIEMY U3YYECHUIO IIPEAMETA.

[Ipenmourenue OTAAETCS HATISIAHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETHYECKUE 3HAHUSI HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TIPAKTUYCCKOMN
JeATeTbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTABICHUNA Yy y4alluXcsi B Kypce
CTEpEOMETPUU MPOBOJIUTCS 3a CUET pellleHus 33/1a4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00pa30B U
3a/lad Ha OINEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CosnaHue oOpa3a MPOBOIUTCS C
OTIOPOH Ha HAIJISITHOCTh, a ONEPUPOBAHKE 00Pa30M — B YCIOBHSIX OTBJICUYCHHS OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHHUSI €T0 UCXOJHOTO COJIEP KAHMUS.

OcHOBHBIE cojaepxaTenbHble JuHMM Kypca «['eomerpunm» B 10-11 knaccax:
«MHororpanHukn», «lIpsiMble U TIIOCKOCTH B MPOCTpPaHCTBE», «Tena BpaiieHus», «BekTopsl u
KOOPJIMHATHI B MPOCTPAHCTBE». DOPpMHUPOBAHUE JTOTUUECKUX YMEHUN pacipeesisieTcs He TOIbKO
M0 COJIepPKaTeNbHBIM JUHUSM, HO W MO TrojJaM OOYy4YeHHs] Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHwUs.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE NPEAMETHBIM pe3yIbTaTaM OCBOCHHS
paboueii mporpamMmBbl, pacrpeieaEHHbIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,



9TOOBl  OBJAJEHHWE T'COMETPHUECKMMH TOHSATUSMH W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCIEAOBATENbHO M MOCTYHAaTeNbHO, C COOJIIOJIGHHEM TMPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAIUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUI 00yJarOIINXC,
pacuupsis ¥ yrayOssis e€, 00pa3ys IpoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha wuszyuenue reomerpun otrBoautTcs 2 yaca B Heaento B 10 kimacce u 1 yac B Hegemo B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.
COJIEP KAHUE YYEBHOI'O KYPCA

10 KUIIACC
IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMasi, MI0CKOCTh, IPOCTpaHcTBO. [loHsATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosioskeHue NMpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, TapajuIeIbHbIE U
CKpelmuBamomuecs npaMbie. [lapamiensHOCTh MNPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
napaujiC/IbHbIC TIPAMBIC B MNPOCTPAHCTBE; IApalJICJIbHOCTDH TpéX MNpAMBIX; MapalJICJIbHOCTD
OpsIMOM M TUIOCKOCTH. YTIUIBI C COHAMpPaBIIEHHBIMU CTOPOHAMH; YroJd MEXIy MPSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TIockocTei. [IpocTeiime mpocTpaHcTBeHHBIE (GPUTYPHI HA TIIOCKOCTU: TETPAdIp,
KyO, mapajuiesienumnes; NoCTPOeHUE CeUeHUH.

[lepneHUKYISIpHOCTE  HPSAMOM M IUIOCKOCTH:  NEPHIEHAUKYJSPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IapajuIeIbHBIE W IEPHEHAUKYISAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHAUKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPAMOU M IUIOCKOCTBIO; IBYI'PAaHHBINA YIOI,
JIMHENHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
IlepneHqUKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[TonsiTie MHOTOIpaHHUKA, OCHOBHBIE JJIEMEHThl MHOTOIPDAaHHUKA, BBINYKIbIE H
HEBBINYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: N-yrospHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, npsMOYTOJIbHBIN Napajulelenunes] U ero coicrtsa. [Iupamupaa: N-yroapHas
nupaMujia, TpaHU M OCHOBaHUE NHPaMUIbl; OOKOBask M TMOJHAs IOBEPXHOCTb IMHUPAMUJBbI;
OpaBWiIbHAsg M yceu€HHass NHUpaMuaa. ODJIEMEHThl NpU3Mbl M nHpamuisl. [IpaBuibHBIE
MHOTOTPaHHHUKU: MOHITHE MPAaBUIBHOTO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
nUpaMy/Ia; MpaBUIbHAs TPEYrojbHas MUpaMUIa U MPaBUIbHBINA TeTpasap; Kyo. [lpeacraBnenue
O TMpaBWIBHBIX MHOTOTPaHHHMKAX: OKTajap, JoJeKa’aAp M ukocadap. CedeHus OpuU3Mbl U
IUPaMUJIBI.

CuMMeTpuss B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM, IMIOCKOCTH.
DneMEHTH CUMMETPUH B IMpaMuax, napauieienueax, IpaBuIbHbBIX MHOTOTPaHHHUKAX.



Brrunciienre »neMeHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribl. [Lmomans 6G0koBoi
MOBEPXHOCTU M TOJIHOW MOBEPXHOCTH NPSIMOM MPU3MBI, IUIONIAJb OCHOBAaHWM, Teopema o
OOKOBOH IMOBEPXHOCTH TpsSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, TeopeMa O IUloumaau yceu€HHoi nupamuabl. [lonsitue 06 oObEME.
O0bEM nupamMuibl, IPU3MBIL.

[Tono6upie Tema B mpocTpaHcTBe. COOTHONIICHUS MEXAY IUIOMIAIIMU TMOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

11 KUIIACC
Tesa BpameHus

[{unuHapuueckas MOBEPXHOCTb, OOpasyloollue IWINHIPUYECKON IOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. LIMIuHIp: ocHOBaHUA U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIIAAb OOKOBOM U IMOJHOM OBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yronife KOHHYECKOW IOBEPXHOCTH, OChb W BEpUIMHA
KOHMUYEeCKOW moBepxHocTH. KoHyc: OocHOBaHME M BeplIMHA, 00pa3ymoolas U OCh; IJIOLIA]b
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opa3yrollue W BBHICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: LEHTp, paauyc, OUAMETp; IUIONIa/b MOBEpXHOCTU cdepbl. B3anmuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha IJIOCKOCTH. Pa3BépTKa ONUINHApPA U KOHYCA.

KoMOunanuu Ten BpaimieHUss U MHOTOTPAHHUKOB. MHOTOTPaHHHUK, OMHUCAHHBIA OKOIO
ctepsl; chepa, BOUcCaHHAs B MHOTOTPaHHUK, UJTU TEJIO BPAIllCHHS.

[Tonsitue 00 o00bEMe. OcHOBHbIE CBOMCTBa 00bEMOB Ten. Teopema 00 o0O0BEME
IPSIMOYTOJIBHOTO Tapajiienenuneaa u cieactsus u3 He€. O0bEM mmHApa, KoHyca. O0BEM
1apa u Iiomaab cepsl.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOMIAASIMU TMOBEPXHOCTEH,
00BbEMaMHU ITOIOOHBIX TEJI.

Ceuenuss mwMHApa (MapayieIbHO W MNEPHEHIUKYISAPHO OCH), CEYEHHs] KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOJAIIEe Yepe3 BepIInHY), CeUeHHUs IIapa.

BexkTOopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexkTop Ha mi10CKOCTH U B pocTpaHcTBe. CII0KEHHE U BBIUUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. PasmoxeHune BeKkTOopa IO TPEM HEKOMIUIAaHAPHBIM BekTopam. [IpaBuio
napasuienenunena. Pemenue 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHUEM MPABUI ACHCTBHUI C BEKTOPAMH.
[IpssMmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTtBe. Koopaunatsl BekTopa. IIpocrelimue
3a/ayd B KOOpAMHATax. YToa MexAy BekTopaMu. CKalspHOE NpPOU3BEACHUE BEKTOPOB.
Briuucnenue yrioB Mexay OpSIMBIMH U IJIOCKOCTSMHU. KoOpAMHATHO-BEKTOPHBIA METOJ MpPHU
PELICHUN T€OMETPUUECKUX 3aay.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NpPOTpaMMbl yd4eOHOro mnpeamera «MaremaTtukay
XapaKTEepU3yOTCS:

Fpamancxoe BOCIIMTAHHEC:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UMIUU OO0ydarlierocs Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 4JIEHa POCCUIMCKOro OO0IIeCTBa, MPEACTaBICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHN, NPOIEAYp TIpPa)kIaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUM C UX PYHKIMSIMHU U Ha3HAYCHUEM.

HanI/IOTI/I‘{eCKOC BOCIIUTAHHE:

c(OpMUPOBAHHOCTHIO POCCUNCKOMN I'pak1aHCKON MAECHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
W HACTOAILLIEMY POCCHIICKOM MAT€MAaTHKH, IEHHOCTHBIM OTHOLUEHHWEM K JOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K MCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHUEM [JYXOBHBIX IIGHHOCTEH pPOCCHUIHCKOro Hapojaa; chHOpMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEJCHHUS, CBSI3aHHOTO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUH HAyKH M JICITEIbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOWYHBOTO OyIyIIEToO.

IcTeTHYeCcKoe BOCIUTAHUE:

9CTCTHYCCKUM OTHOIICHHUEM K MUpy, BKJIrO4as 9CTCTUKY MAaTEMATHYCCKUX
3aKOHOMepHOCTeI>'I, 06LCKTOB, 3aaay, peHleHHﬁ, paccyxcz(eHHﬁ; BOCIIPUUMYUBOCTBIO K
MAaTEMAaTUYCCKUM aCIlICKTaM pPa3JIMYHbIX BUJO0B HCKYCCTBA.

dusnuyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHUS MPUMEHSATh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax
3I0pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXUM 3aHATHH U OTHbIXa, peryispHas (uznueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSAX CHOPTHUBHO-03/J0POBUTEIILHON
JESTEIIBHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOHUS; WHTEPECOM K Pa3IUYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oynyiiei nmpodeccuu n peaau3oBbIBaTh COOCTBEHHBIE
’KM3HEHHBIE IUIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMAaTH4eCKOMY OOpa30BaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELICHUH MIPAKTUYECKUX 3a/1a4 MaTEMAaTU4YECKOM HallpaBICHHOCTH.



IKoJI0THYecKOe BOCIIUTAHE:

c(OPMHUPOBAHHOCTBIO IKOJIOTUYECKOH KYJIbTYpbl, MOHWMAHHEM BIHSIHUS COLUAIBHO-
SKOHOMMYECKHUX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHEM
r00aNbHOTO  XapakTepa OJKOJOTMYECKHMX  IpOoOJieM; OpHEHTalue Ha  NpPUMEHEHHE
MaTeMaTHUYeCKUX 3HAHWH Ul pelIeHus 3ajad B 00JacTH OKPYXKAoLIeH cpenbl, MIIaHUPOBAHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEJIbI.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YEJIOBEYECKON JEATEIIBHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKUM M MaTeMaTU4eCKOW KyJIbTYpOH KaK CpEACTBOM IO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOCKTHYIO M HCCIIEJOBATEIbCKYIO JIE€ATEIbHOCTD
MHAUBUYaAJIbHO U B TPYyIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIE Pe3ybTaThl OCBOCHHS IPOrpaMMBbl YIeOHOTO mpenMeTra «MareMaTukay
XapaKTePU3YOTCS OBJIAJECHUEM YHUBEPCAJIbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU,
VHUBEPCAILHBIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMY,  VHUBEPCATbHLIMU — Pe2yIsAmUeHbIMU
oelcmeusmiu.

1) Vuusepcanvuvie nosnasamenvhule oetlicmaus, obecneuusarom Gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00VHaAOWUXCsl (0CBOEHUE MEeMOO008 NO3HAHUS OKPYICAIOWe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008AmMenbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

ba3oBble JJornvyeckue aelcTBUSA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MeXAy MOHATUAMH;, (OPMYIHPOBATh ONpEAETeHUs TOHITUN; YCTaHaBIHWBATh
CYILIECTBEHHBIH MPHU3HAK KJIacCU(PHUKALMU, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3A;

BOCIIPUHHUMATh, (OpPMYJIUPOBAaTH U NPEeoOpa3OBbIBATh CYXACHUS: YTBEpAUTENbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME; YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEUHsl B (haKTax, TaHHBIX,
HaAOJIONCHUAX M YTBEPXKACHUAX; MpeasaraTh KPUTEPHH ISl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JlenaTb BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKJIFOUEHHH 110 aHAJIOTHH;

MIPOBOAMTH CAMOCTOSATEIBHO JIOKA3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKICHHH (MpsSMble U OT
IOPOTHBHOTO), BBICTpAaUBaTh apryMEHTALMIO, TPUBOJUTH TPUMEPHl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHUS U BHIBOJIBI,

BbIOMpaTh crnoco0 pelieHuss yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOIXOAAIINMA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTe/ILCKHe JelicTBUA:
UCIOJIb30BaTh BOIMPOCHI KaK HCCIICAOBATENbCKUNH HHCTPYMEHT MO3HAaHUS; (OPMYIHPOBATH

BOIIPOCHI, (UKCUPYIOIINE NPOTUBOpEUYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U IaHHOE,
(GopMHpOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MTO3UILIMI0, MHEHHE;



MIPOBOAMTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICOBAHNUE TI0 YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBHCUMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

CaMOCTOSITENILHO (POPMYJIMPOBAaTh OOOOIMIEHUS M BBIBOABI IO pPe3yJbTaTaM IPOBEAEHHOTO
HAOJIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKKE BBIIBUTATh MPEIIONOKEHUS O €ro
Pa3BHUTHUHU B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmaunmeii:

BBISIBIISITh JACUINTHl WHPOpPMAIMU, TAHHBIX, HEOOXOMUMBIX JUIsi OTBETa HAa BOMPOC M IS
peIIeHUs 3aa49H;

BbIOMpaTh  MHQOpPMANMI M3 ~ WUCTOYHMKOB  Pa3iMYHBIX  TUIOB,  aHAJM3UPOBAThH,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMANMIO pPA3IMYHBIX BHIOB U  (Qopm
NPE/ICTaBIICHUS;

CTPYKTYpUPOBAaTh HH(OPMAIIMIO, MPEICTABISTh €€ B Pa3IMUHBIX (PopMax, HILIIOCTPUPOBATH
rpauyecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) Vuusepcanvrvie KOMMyHUKamMugHbvle Oelicmeust, 00ecneyusarom coopmMuposaHHocns
COYUANBHBIX HABLIKOE 00YYATOUWUXCA.

Oomenue:

BOCIIPUHUMATh 1 q)OpMYJ'II/IpOBaTI) CYXKACHUA B COOTBETCTBUU C YCIIOBUAMU U LCIISIMU 06HI€HI/I$I;
SICHO, TOYHO, TPAMOTHO BBIP2XXAaTh CBOKO TOYKY 3PEHHS B YCTHBIX M THCBMEHHBIX TEKCTaXx,
JIaBaTh MOSCHEHUSI 110 XOly pELICHUs 3a/1a4i, KOMMEHTHPOBATh MTOJIY4EHHBIA PE3yibTaT;
B XO0le OOCYXIEHHs 33a/1aBaTh BOINPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACHU, HALICJIICHHBIC Ha IMOWUCK PCEIICHHA; COMMOCTABJIATH CBOU
CYXICHHUS C CYXICHHSAMHU APYTUX YYaCTHHKOB JMAIOra, OOHAPY)KUBATh Pa3lIMdue M CXOJCTBO
TIO3HUIIHIA; B KOPPEKTHOM (hopMe POPMYTHPOBATH PA3HOTIACHUS, CBOU BO3PAKCHUS;
NpPE/ACTaBIATh PE3yNbTaThl pEHICHHs 3aJadyd, OJKCIIEPUMEHTa, WCCIEOBaHHs, IIPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (QopMaT BBICTYIUIEHUS C Y4Y4€TOM 3aJad TNpPe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh W HCHOJb30BaTh MPEUMYILIECTBA KOMAHIHOM W WHAMBHUAYaJIbHON pabOThl MpHU
pPEIICHUN y’—Ie6HBIX 3aaa4;, IPHUHUMATb MECJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpPTaHMU3AIMI0 COBMECTHOW pabOThI, paclpenensaTh BUABI paboT, HOroBapUBaThCS, OOCYKIATh
MIPOIIECC U PE3YIbTaT paboThI; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHH, «MO3TOBbBIE
MTYPMBID» U I/IHI)Ie); BBITIOJIHATH CBOKO 4YaCTh pa6OTI)I U KOOPAWHHUPOBATH CBOU HeﬁCTBHH C
IpYTMMH YJICHaMHd KOMAaHbl; OIICHMBATh KAaueCTBO CBOErO BKJIaga B OOMIMI MPOIYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuensvie oeticmeaus, obecneuusarom GopmuposaHue cmulc08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:



COCTaBJIATH IJIaH, AITOPUTM PELICHU 3aJjauu, BBIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIQ/IETh HABBIKAMHU IO3HABATEIHHOM pedIeKCMH KaK OCO3HAHUS COBEpILIAEMbIX JEHCTBUN U
MBICIUTENBHBIX ~ IIPOLIECCOB, MX  PE3YyJbTaTOB; BIAAETh CIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIA ITpoLiecca U pe3yibTaTa peleHUs MAaTEMAaTUUECKON 3a1a4u;

IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpHU PpEUIEHMM 3aJauyd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX ONIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE Pe3yJIbTaTa LEIN U YCIOBUIM, OOBSCHATH MPUUYUHBI JOCTHKEHUS WU
HEIOCTHKECHUS ~ PE3YJIbTaTOB  JCATENbHOCTH, HAXOIUTh  OIMMOKY, JaBaThb  OIICHKY
IpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC
OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX IPU PELICHUH N€OMETPUUYECKHUX
3az1ay.

OnepupoBaTh MNOHATHSAMHU: NApAJUICNbHOCT M IMEPHEHIUKYISIPHOCTh IMPSAMBIX U
IIJIOCKOCTEH.

KHaCCH(bHHHpOBaTB B3aMHOC PACIIOJIOKCHUC TTPAMBIX U IUIOCKOCTEM B IMPOCTPAHCTBE.

OnepupoBaTh MOHATHSMHU: JIBYTPAaHHBIA yroJl, TpaHU JABYIPaHHOTO Yyria, pedpo
JIBYTPAHHOIO yTJia; JTUHEHHBINA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JIByTpaHHOTO yria.

OHGpHpOBaTI) IMOHATHUAMU: MHOTI'OI'paHHUK, BBIHYKHBIﬁ n HeBBIHyKHBIﬁ MHOTI'OrpaHHUK,
3JICMCHTBI MHOI'OI'PaHHHUKA, HpaBHHLHBIi/JI MHOTI'OrpaHHUK.

Pacrio3HaBath OCHOBHBIC BHUJIbI MHOTOTPAHHUKOB (ITUpaMH[A; MPHU3Ma, MPSIMOYTOJIbHBIN
napajenenurnes, Kyo).

KJIE[CCI/I(bI/II_II/IpOBaTB MHOT'OT'paHHUKH, BLI6I/Ipa$I OCHOBaHHuA  1JIA KJ'IaCCI/I(bI/IKaI_[I/II/I
(BLIHyKHBIe N HEBBIIMYKJIIBIE MHOTOTPpaHHHUKHW, IIPaBUJIIBHBIC MHOTOTPAaHHUKH, IIPSIMBIC H
HAKJIOHHBIC ITPU3MBI, napannenenﬂne;[m).

OHCpI/IpOBaTL IMOHATHUAMU: CCKYIas INIOCKOCTh, CCHCHHUEC MHOTOI'PAHHHUKOB.

OOBSCHATH MPUHITUATIBI TOCTPOCHUS CEYCHUH, UCTIONB3YsI METO]] CJICIOB.

Ctpouth cedyeHHs MHOTOTPAaHHHUKOB METOJOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IMJIOCKHE
YepPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarn 3aa4i Ha HaAXOKACHUC TCOMCTPHUICCKUX BCIIMYUH I10 06pa3uaM HJIN aJiIrOpuTMaM,
MNPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI NPHU PCHICHHUU CTAHAAPTHBIX MATCMATHYCCKUX



3aJa4 Ha BbBIYUCJICHUC paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKHU IO HpHMOfI, OT TOYKH 10
IJIOCKOCTH, MEKAY CKPCHIUBAOIHUMHUCS ITPAMBIMH.

Pemrats 3aaa4i Ha HAXO0XKXACHHUEC r’COMCTPHUYCCKUX BCINYHH I10 o6pa3uaM WA aJIrOpUuT™MamM,
MNPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI NPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX
3aga4 Ha BBIYHCIICHHC YIJIOB MCEXKAY CKPCIIMBAOINHUMUCA IIPAMBIMH, MCEXIY HpHMOﬁ u
IMJIOCKOCTbIO, MCKY IIJIIOCKOCTAMU, NIBYI'PAHHBIX YIJIOB.

Boraucnare 00bEMBI U TUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIPHU3Ma, TUPAMU/A) C
npuMEeHEHHEeM (OpPMYI; BBIUUCIATH COOTHOIICHHS MEXKIy IUIOIIAASMU ITOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTb MNOHATHSIMHM: CHUMMETPUS B IIPOCTPAHCTBE; LEHTP, OCb U IUIOCKOCTb
CUMMETPHH; EHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekath, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH WHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npecTaBICHHYIO Ha YepTeKaxX U pPUCYHKaX.

HpI/IMeHHTB T'COMCTPHUUCCKHUC (I)aKTLI 1 pCUICHUA  CTCPCOMCTPHUUYCCKUX  3addad,
npearojgararomux HECKOJIBKO IMaroB pCuICHUA, €CJIW YCIOBUA NPHUMCHCHHA 3aJaHbl B SIBHOU

dbopwme.

HpI/IMeHHTB HpOCTCﬁH.IPIC [nporpaMMHbBIC CpPEACTBA U 3IJICKTPOHHO-KOMMYHUKAITNMOHHBIC
CUCTCMBI IIpU PCHICHUN CTCPCOMCTPUICCKUX 3aaa4y.

HpI/IBO,[[I/ITB MNpUMEPbl MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOAC H IKU3HHU,
PacCIIo3HaBaTh MPOSABJICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBC.

[IprMeHsATh MOJYYEHHBIE 3HAHUS HA MPAKTUKE: AHAIU3HPOBATh PEAIbHBIE CUTYAIlUUd W
IPUMEHATh  HU3YYEHHBIE TOHATHUS B  IPOLECCE IIOMCKA  PEIIEHUs  MaTeMaTUYeCKU
chopMyTUpPOBaHHON MPOOJIEMBbI, MOJEIHPOBATh PEATbHBIE CUTYaIlMd Ha SI3bIKE TEOMETPUH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJEIN C MCIIOJIb30BAHUEM I€OMETPUYECKUX IOHATUH U TEOPEM,
amnmapara aJireOpbl; peniaTh IPaKTUIECKUE 3a/1a4, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX
BEJINYMH.

11 KJIACC

OnepupoBaTh MTOHATHUSIMH: TAHAPUIECKast MTOBEPXHOCTb, oOpasymoiue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHWYECKasi IOBEPXHOCTh, 00pa3yrolne KOHNIECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas TOBEPXHOCTb.

Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS TeJl BpallleHusl.

KnaccugunupoBars B3auMHOE pacnookeHne ceprl U MIOCKOCTH.

OnepupoBaTh MOHATUAMM: LIAPOBOM CETMEHT, OCHOBAHME CErMEHTa, BBICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0SI, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Brrancnars O6’béMLI u 1mJiomanuv HOBCpXHOCTeI\/JI TCJI BpalllCHUA, TCOMCTPUICCKUX TCJI C
npuMeHeHueM (Gpopmyi.



OnepupoBaTh MOHATHUSMHU: MHOTOIPAaHHUK, BIHUCAaHHBIM B cdepy M OMHCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIlICHUS.

BeraucnsaTs cooTHONIEHUS MCXKAY IIomaasiMu HOBerHOCTeﬁ 1 00béMaMu HOI[O6HI)IX TECII.

N3o0paxarh u3ydaemble (UTYyppl OT PYKM U C MPUMEHEHHEM IPOCTHIX YePTEKHBIX
WHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATh U MPE0OpPa30BbIBATh MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeiCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbeINonHATE ASMCTBUS CIIOXKECHUS BCKTOPOB, BbIYUTAHUA BECKTOPOB U YMHOXCHHUA BCKTOpaA
Ha 49MucCJIO, O6T>$ICH$ITB, KaKUMMU CBOMCTBaMU OHHU o6nana10T.

HpI/IMeHHTB I[IpaBUJIO IMapaJUICIICIIUIICIA.

OHepI/IpOBaTB IMOHATHUAMUA: AOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE, BEKTOP, MOAYJIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOpPA, YIOJ MCKAY BCKTOPaMH, CKaJIAPHOC
IMPOU3BCACHNUEC BCKTOPOB, KOJUIMHCAPHBIC H KOMILIIAHAPHBIC BEKTOPHI.

Haxoaute CYMMY BCKTOPOB U INPOU3BCACHHUEC BCKTOPA HA YUCIIO, YTOJI MCXKIAY BCKTOPAMU,
CKAJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOpPAM.

3aI[aBaTB IJIOCKOCTb YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOPpAHUHAT.

HpI/IMeHHTB TCOMETPHUICCKUC (l)aKTLI IJIL pelICHUd  CTCPECOMCTPHUYCCKUX  3a1a4,
npeamnojgararomux HECKOJBbKO IMAaroB pCIICHHA, €CJIN YCJIOBHA NMPUMCHCHUA 3aJlaHbl B SIBHOU

dopme.

Peniate HpOCTeI\/'IIJ_II/Ie TeOMCTPHUICCKUC 3a/la4Yi HAa IPUMCHCHHUEC BCKTOPHO-KOOPAUHATHOT'O
METOJa.

Pemarn 3aga4yyd Ha J0Kas3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUH U HaxX0XJICHUC
TCOMETPHUICCKUX BCIWYHH I10 o6pa3uaM WA aJilrOpUTMaM, NPpUMECHSS U3BECTHBIC METOAbBI ITPU
pPCICHUN CTAHAAPTHBIX MAaTCMAaTUUYCCKUX 3a/1ay.

HpI/IMeHHTL HpOCTCfIIlIPIC NporpaMMHbBIC CpEACTBA U IJICKTPOHHO-KOMMYHUKAITWMOHHBIC
CHUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a/1a4.

HpI/IBO,Z[I/ITB NpuUMEPbl MATCMATHYCCKUX 3aKOHOMCpHOCTCﬁ B TIMpUpOAC W IKU3HHU,
paciio3HaBaTh IMPOSABJICHUEC 3aKOHOB r€COMETPHU B UCKYCCTBC.

HpI/IMeHHTL MOJIYYCHHBIC 3HAHHWA HaA IMMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CUTyaAllUUu U
MMPUMCHATH HN3YUCHHBIC IIOHATUSA B mponecce IIOHUCKa pemicHuA MaTeMaTHYCCKH
C(I)OpMYHHpOBaHHOﬁ Hp06J'ICMBI, MOZCIIMPOBATh PCAJIBbHBIC CHTyallUM Ha SA3BIKC T'€OMCTPUH,
HCCIICA0BATh IIOCTPOCHHBIC MOJCIIN C HCIIOJIB30BAHUEM I'€COMETPUUCCKUX MMOHATHHA H TEOPEM,
arrapara anre6pbl; peliaTh MPAKTHYCCKUEC 3aa4u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUUCCKHUX
BCJIIMYHH.






TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC

Ne HaumeHoBaH#e pa3iesioB ¥ TEM IIPOrPaMMBI
/o

1 BBenenue B crepeoMeTpurro

N

[Ipsimble u mIocKOCTH B IpocTpancTse. [lapamienbHocTb
IPSIMBIX U IJIOCKOCTEN

[lepneHUKyYISAPHOCTD NPSAMBIX U IIOCKOCTEMN
VYriael MEXAY NPAMBIMU U IIJIOCKOCTSMU
MHororpaHHuKH

OO6BbEMBI MHOTOTPaHHUKOB

~N o o A W

IToBTOpEHue: ceueHus, pacCTOSIHUS U YTJIIbl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Ne  HammeHoBaHMe pa3zienioB ¥ TEM IPOrPAMMBI

n/n Bceero
1 Tena Bpamenus 12
2 OO0BEMBI TEN 5
3 BeKTopsl 1 KOOPAMHATEI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 7
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

KommuecTBo yacos

DnekTpoHHbIe (IU(PPOBHIE)

Bcero  KonTposnbHbie [IpakTrueckue 00pa3soBaTeIbHbIC PECYPCHI

paboThI paboThI

10
12 1

12
10
11
9
4
68

(& I N N

KommuectBo yacoB

KoHntponbnsie [IpakTrueckue
paboThI paloThI
1
1
1
3 0

DnekTpoHHbIe (IUPPOBHIE) 00pa3zoBaTEIbHBIC
pecypchl



IHOYPOYHOE IINIAHUPOBAHUE

10 KVIACC

No Tema ypoxka KonnuectBo yacos Hara DIEeKTPOHHBIE ITUPPOBBIC

n/n Bcero Kontponbubie [Ipaktuyeckue H3YICHUA obpa3oBaTeibHbIC
paboThI paboThI pecypeel

1  OcHoBHbIE IOHATHS CTEPEOMETPUU: TOUKA, IPAMasi, INIOCKOCTb, 1

npocTpaHncTBo. [IpaBuia n3o0paskeHus: Ha pUCYHKaX: U300paXKeHUs
MIJIOCKOCTEH, MapauieNbHBIX MPAMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

2  TlousTHs: IepeceKaronIrecs IIOCKOCTH, MepeceKatommecs npssmMasi 1 1
IUIOCKOCTh

3 IlonsTus: MNEPECCKAOMUECCA IMIIOCKOCTH, IICPCCCKAIOIMUCCA IIPAMaAd U 1
IIJIOCKOCTh

4 3HaKOMCTBO C MHOTOTPaHHUKaMH, N300paKeHHe MHOTOTPaHHUKOB Ha 1
PHUCYHKaX, Ha IPOCKIIMOHHBIX YepTeKaxX

5 HauanbHble cBefieHUs 0 KyOe M MUPAaMHJIE, UX Pa3BEPTKU U MOICIH. 1
CeueHust MHOTOIPaHHUKOB

6 HauanbHbie cBeieHUS 0 KyOe M MUpaMUIe, UX pa3BEPTKH U MOJIEITH. 1
CeueHnst MHOTOIpaHHUKOB

7 [TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU CTCPCOMCTPHUU: 1
AKCUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX

8 TlousTHe 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHH: 1
aKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

9 [TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUHU CTCPCOMCTPHUU: 1
AKCUOMBI CTEPCOMETPUHN U CICACTBHUA U3 HUX

10 TIlonsTHE 00 AaKCHOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHH: 1
aKCUOMBI CTEPEOMETPUU U CIEACTBHSI U3 HUX

11 BsaumHOe pacnoyioXeHHe MPSIMbIX B IPOCTPAHCTBE: 1
IIEpPECEKAIOIINECS, TApaJUIEIbHBIE U CKPEILIMBAIOIINECS TIPSIMbIE

12 TlapannenabHOCTb MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: 1
napajuleNbHbIe MPsIMble B TPOCTPAHCTBE; MapaUIeNIbHOCTD TPEX
MPSIMBIX



/o

13

14
15
16
17
18
19

20
21
22

23

24
25
26
27
28
29
30
31

32

Tema ypoka

[TapamienbHOCTE IPSIMBIX U IVIOCKOCTEW B IIPOCTPAHCTBE:!
[TapamienpHOCTb NPSIMON U INIOCKOCTH

Vel ¢ COHAITpaBJICHHBIMH CTOPOHAMHA

VYroa MCKAY MMPAMBIMHA B IIPOCTPAHCTBE

VYroa MCKAY MMPAMBIMHA B IIPOCTPAHCTBE
HapaJ'IJ'ICJ'ILHOCTb MJIOCKOCTEH: mapauiCJIbHbIC IIIIOCKOCTH
CsoiicTBa mapaJjiCJIbHbIX MJIOCKOCTEM

[pocreiimme npocTpaHCTBEHHBIE (GPUTYPHI HA MFIOCKOCTH: TETPAdAp,
KyO, napajuiesenumnes

[ToctpoeHue ceuenuit
[ToctpoeHue ceuenuit

Kontponbnas padota mo teme "IIpsiMbie U TIIIOCKOCTH B
npoctpanctie. [lapaniensHOCTh IPSIMBIX U TIOCKOCTEN"

[lepnieHIMKYIAPHOCTD MPSAMON U IUNIOCKOCTH: NIEPIEHIUKYIISIPHBIE
MpsIMbI€ B IPOCTPAHCTBE

[IpsiMble mapasienbHbIe U EPIEHUKYISIPHBIE K ITTIOCKOCTH
[IpsiMble mapasienbHbIe U EPIEHUKYISIPHBIE K ITTIOCKOCTH
[Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U INIOCKOCTH

[Ipu3Hak nepneHANKYJIIPHOCTH IPSIMON U INIOCKOCTH

Teopema o IpsIMOI EPIIEHIUKYISIPHON INIOCKOCTH

Teopema o IpsIMOI EPIIEHIUKYISAPHON MIOCKOCTH

Teopema o IpsIMOi EPIIEHIUKYIIPHON MNIOCKOCTH

[lepnenquKynsp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JI0 TUIOCKOCTH,
paccTostHue OT NPSMOU 10 IIIOCKOCTH

[lepnenuKynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

Bcero KonTposbHbie

= s

-

L e

KonuuectBo yacos [ara

paboThI

[IpakTnyeckne H3YyICHUA
paboThI

DJEeKTPOHHBIE TU(PPOBBIC
o0Opa3oBaTenbHbIC

pecypcbl



Ne Tema ypoka KomnuecTtBo yacos [Hara DJEeKTPOHHBIE TU(PPOBBIC

/1 Bcero Kontponbubie IIpaktndeckue H3YICHUA obpa3oBaTeibHbIC
paboThI paboThI pecypeel

33 [lepneHIUKYIsIp U HAKIOHHBIC: PACCTOSHUE OT TOYKHU JO TIOCKOCTH, 1
paccTostHue OT MPSAMOM J0 MIIOCKOCTH

34 IlepneHIuKYIsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, 1
paccTosiHue OT IPSIMOM A0 INIOCKOCTH

35 VYTl B MPOCTPAHCTBE: YTOJ MEKAY MPSIMOU U TUIOCKOCTBEO 1

36 JIByrpaHHBIH yroi, TUHEWHBIA yrojl JBYTPAHHOTO yTIa 1

37 JIByrpaHHBIH yroi, TUHEHHBIH yrojl IBYTPAHHOTO yTria 1

38 IlepneHIUKYISIPHOCTD TUIOCKOCTEH: MPU3HAK MEPIICHIUKYISIPHOCTH 1
JBYX IJIOCKOCTEMN

39 IlepneHIuKyISAPHOCTD IUIOCKOCTEH: PU3HAK MEPIEHIUKYIAPHOCTH 1
JIBYX TJIOCKOCTEN

40 TleprieHAUKYISPHOCTH IUIOCKOCTEH: MPU3HAK TEPICHIUKYIIPHOCTH 1
JBYX TJIOCKOCTEH

41 TeopeMa o TpEX MeprIEeHAUKYIApax 1

42 TeopeMma 0 TpEX MEPIEHAUKYIApax 1

43 TeopeMma o TpEX MepIEeHAUKYIApax 1

44 KonrtpoabHas padota no TeMaM "[leprneHanKynspHOCTb NPSAMBIX U 1 1
riockocTeil" u "YTIbl MEXIy NPSIMBIMU U TUIOCKOCTSIMH"

45 TloHsiTUE MHOTOIPAaHHUKA, OCHOBHBIE 3JIEMEHThI MHOTOIPaHHUKA, 1
BBIITYKJIbIE ¥ HEBBIYKIIbIE MHOTOT'PAaHHHUKH; pa3BEPTKa
MHOTOTpaHHHUKA

46 [lpusma: n-yrojpHas MpU3Ma; TPaHU U OCHOBAHMS NPU3MEL; psiMast 1 1
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHASI IOBEPXHOCTH MPU3MBI

-

47 Tlapannenenurnen, NpsIMOYTOJbHBIN MapajuleenuIle]] U ero CBoiicTBa

-

48 Ilupamupa: n-yrojbHas MUpaMuia, TpaHU U OCHOBAHUE MUPAMUJIBI;
O0KOBas U MOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U



/o

49

50

51

52
53

54

55
56
57
58
59
60
61
62
63
64

Tema ypoka

yce4y€HHas nupamMuaa

IIpaBuIbHBIE MHOTOTPAaHHUKU: IIOHATHE IIPABUIIBHOTO
MHOI'OIPAaHHUKA; IIpaBUIIbHAS [IpU3Ma U IPaBUIIbHAS IMPAMHUJIA;
NpaBUJIbHASA TPEYroJbHasi MUPaMUa U MPABUIBHBINA TETPadap; Kyo

[Ipencrasnenue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTAdIP,
JOJICKadAp U UKOCAdIP.

CummeTpus B IpOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH,
MPSIMOH, TUIOCKOCTH. DJIEMEHTHI CAMMETPHUH B TUPAMH/IAX,
rapajuiesienuIie1ax, IpaBUIbHbIX MHOTOIPAHHUKAX

Brruucnenue 31eMEHTOB MHOT'OI'PaHHHUKOB: pe6pa, AnaroHaju, yribl

[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU HPSAMON
MIPU3MBI, IUIOMIAh OCHOBAHHM, TeOpeMa 0 OOKOBOW TTOBEPXHOCTH
IIPSAMOY TIPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM
MUpaMH/JIbl, TEOpEMa O IUIoIIa Il OOKOBOM MOBEPXHOCTH YCEUEHHOM
MUPaMUIbI

KonrtponbHas pabora o Teme "MHOrorpaHHUKH"
[Tonsarue 06 06vEMe

O0BEM TUpaMuUIbI

OO0BEM TUpaMuUIbI

O0BEM TUpaMUIBI

O0BEM TUpaMUIBI

O0BEM npU3MBI

O0BEM npU3MBI

O0BEM npU3MBbI

KonTponbnas pabota mo Teme "OO0bEMBI MHOTOTPaHHUKOB"

Bcero KonTposbHbie

e

KonuuectBo yacos [ara

paboThI

[IpakTnyeckne H3YyICHUA
paboThI

DJEeKTPOHHBIE TU(PPOBBIC
o0Opa3oBaTenbHbIC

pecypcbl



/o

65

66

67
68

Tema ypoka

[ToBTOpenue, o6o0menne cuctemaru3amnys 3Hanui. [locrpoenue
CEeYeHHl B MHOTOIPaHHUKE

[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3aIUsl 3HAHUH. BerunciaeHue

KonmuectBo yacoB

Bcero KonTposbHbie

paCCTOHHHﬁZ MCXKAY ABYMs TOYKaMH, OT TOYKH OO0 HpﬂMOfI, OT TOYKH

710 TUIOCKOCTH, MEXKAY CKPEIIUBAOIIUMUCS TPSIMBIMU
HroroBas koHTpoJIbHAs paboTa

IToBTOpenue, o0o0IIeHNE cucTeMaTu3alus 3HaHui. Beruncienne
YIJIOB: MEKy CKPEIIUBAIOIUMHUCS MPSAMBIMU, MEXIY IIPAMON U
IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB MEXKIY INIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Ne Tema ypoxka

n/m

1 Cdepa u map: ueHTp, paauyc, IuaMeTp; IIoaab MOBEPXHOCTH
cdepsl

2  BsaumHoe pacnonoxenue cepsl U MI0CKOCTH; KacaTeabHas
MJIOCKOCTH K cdepe; Tiomaab chepsl

3  HMsobOpaxenue cdepsl, mapa Ha miockoctu. CeueHus mapa

4 llunuHApUYECKas MOBEPXHOCTh, 00PA3YIOIIHE MIIMHIPUICCKOM
MOBEPXHOCTH, OCh IMJIMHAPUIECKOH MOBEPXHOCTH

5  Iununzp: ocHoBaHMS U OOKOBas MOBEPXHOCTh, 00pa3yomas 1
OCb; TUTOIIAh OOKOBOH M TIOJTHOM MMOBEPXHOCTH

6 M3oOpaxeHne MUIMHIPA HA MIIOCKOCTH. Pa3BEpTKa MIMHIpa.

Ceuenus nuIuHApa (TIOCKOCTHIO, MApaIeIbHON WK
NEePIEeHIUKYISIPHON OCH LIUIINH/IPA)

paboThI
1
1
1 1
1
68 5

Hara DJEeKTPOHHBIE TU(PPOBBIC

[paktuyeckne H3YYCHHS o0Opa3oBaTenbHbIC
paboThI pecypchl
0

KonuyectBo yacos

Bceero KoHnTponbHbIe
paboThI

IIpakTueckue
paboThI

Hara DJEeKTPOHHBIE U(PPOBBIE
U3y4deHus] 00pa30BaTEIbHBIC PECYPCHI



/o

10

11
12

13
14
15
16

17

18
19
20
21

22

Tema ypoka

Konundeckasi TOBEpXHOCTh, 00pa3yIoniiue KOHMYECKOM
MOBEPXHOCTH, OCh U BEpLINHA KOHUYECKOI MOBEPXHOCTH

Konyc: ocHOBaHMe 1 BepinHa, 00pa3yronas U 0Ch; IUIOIIA/b
OOKOBOH M MOJHON IIOBEPXHOCTH

Y ceu€HHBIN KOHYC: 00pa3yoIIne U BBICOTa; OCHOBAHUS H
OOKOBas MOBEPXHOCTh

N300pakeHre KoHyca Ha TIOcKocTH. Pa3BépTka KoHyca.
CeueHnust koHyca (TUIOCKOCTBIO, MapaJIeIbHOW OCHOBAHUIO, U
TUIOCKOCTBIO, MPOXO/IAIIEH Uyepe3 BEpIIUHY)

KOM6I/IHaHI/I${ TCJI BpalllCHUS 1 MHOI'OI'PaHHHUKOB

MHororpaHHHK, ONMCaHHBINA 0KOJIO cepsl; chepa, BrcaHHAs B
MHOTOI'PAHHUK WJIM B TEJIO BPAIICHUS

[Tonsatue 06 06pEMe. OCHOBHBIE CBOMCTBA O0BEMOB TEI
O0bEM IUIHHIpa, KOHYCa
O06bEM mapa 1 mIomaab chepbl

[TonoOHebIe Tena B nmpocTpancTBe. COOTHOMICHUS MEXKTY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMU MTOTOOHBIX T

KonrtponbHas padora no remam "Tena Bpamenus" u "O6bembl

"

TeN
BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE
Ci10’keHHE U BBIYUTAHUE BEKT OpoOB
YMHOXk€EHNE BEKTOpa Ha YHUCIIO

Pa3znosxeHne BekTOpa 1o TpEM HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuio nmapasienenumnena

Pewienue 3ana4, CBA3aHHBIX C IPUMEHEHUEM IIPABUIl ACHCTBUH C
BEKTOpaMH

Bcero KoutpomnbHbie

[ N [

N

KomnunuecTtBo yacoB

paboThI

[IpakTnueckue
paboTsI

Hara DJEeKTPOHHBIEC TUPPOBBIE
U3ydeHus: 00pa30BaTEIbHBIC PECYPCHI



Ne Tema ypoxka KonunuecTBo yacos [Hara DJEeKTPOHHBIEC TUPPOBBIE

n/m Bcero Konrtponbubie Ilpaktmueckne HU3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
23 IlpsimoyrospHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 1
Koopaunats! BekTopa. IIpocreiimue 3a1aun B KoopanHaTax
24 Yron mexny Bekropamu. CKalsipHOe POU3BEIEHHE BEKTOPOB 1
25 BpluncieHue yIriioB MEeXAy NPsIMbIMU U IJIOCKOCTAMHU 1
26 KoopauHaTHO-BEKTOPHBIN METOJ IIPU PELICHUU reoMeTpudeckux 1
3a1a4
27 KoutponbHas paboTa 1o Teme "BeKTopbl U KOOPIHHATHI B 1 1
npocTtpaHcTBe"

28 [TloBTOpeHue, 0000ImEeHne U cucTeMaTr3alus 3HaHui. OCHOBHBIC 1
Gurypsl, GpaxTsl, TEOpPEMBI Kypca IJIaHUMETPUU

29 TloBTOopenwue, 00600mEeHue 1 cucTemMaTn3anus 3uanuid. OcaoBaeie 1
GUrypsl, GaKThl, TEOPEMBI Kypca INIAHUMETPUU

30 IloBTOpenwue, 06001IEHUE U CUCTEMAaTH3AIUs 3HAaHUH. 3a1aun 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHUS

31 TloBTOpeHwme, 0000IMEHUE U CUCTEMATH3AIUs 3HAHUH. 3a1a9n 1
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

32 TIloBTopeHue, 06001IeHHE U cucTeMaTu3alus 3HaHuil. OcHoBHBIE 1
Gurypsl, paxkTel, TEOPEMBI Kypca CTEPEOMETPUN

33 HroroBasi KOHTpOJIbHAS paboTa 1 1
34 TloBTOopenwme, 0000IEHUE H CHCTEMATH3AIUS 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 3 0

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOT'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA
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