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KJIacCOB paspaboraHa Ha ocHoBe DenepanbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTELHOTO
CTaHJapTa CpeaHero ooImero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbSIBISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUINN POCCHIICKOTO OOpa3OBaHU.
Peamuzanust  mporpamMmbl  o0ecrieUMBAeT — OBJIAJICHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOMIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH O0YYaOIIHXCSI.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIeOMETpUM Ha YPOBHE CpEJHEro oOmero obpa3oBaHHS
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPUH B HANpPABJICHUU JIMYHOCTHOTO Pa3BUTH OOydaromuxcs, (OpMHUPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTU4ecKOM T'PaMOTHOCTH, H3YYCHMsI IPYTUX Y4eOHBIX IMCLUIUIMH.
Pa3Butne y oOyuaromuxcsi IpaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M HPOUCXOXKIACHUU
reOMEeTPUYECKUX aOCTpaKLUii, COOTHOIECHUN PEabHOIO U UIEATbHOI0, XapaKTepe OTPaKeHHs
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK W pOJIM MAaT€MaTU4YeCKOrO0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl aflalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBiseTCS OJHMM M3 0a30BBIX IPEIMETOB HA YPOBHE CpEIHEro oOIlero
o0pa3oBaHus, TaK Kak O0ecleyrBaeT BO3MOYKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MblluieHHE, (GOPMUPYEMOE IMPU H3YUYEHUU OOYYAIOUIUMUCS TMOHATUHHBIX
OCHOB T€OMETPUM M IIOCTPOCHHM LETOYKH JIOTMUECKUX YTBEP)KIECHUN B XOJE pELICHUS
F€OMETPUUYECKHUX 3a/lad, YMEHHE BBIIBUTaTh W OIPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCSl TIPU PEIICHNUN 33ad €CTECTBEHHO-HAy4YHOTO LMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTHpOBaTHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JesITeIbHOCTH YenoBeka. OpUeHTalus yeloBeka BO BpEMEHU M IPOCTPAHCTBE — HE00X0AUMOe
YCIIOBHE €r0 COL[MAIILHOTO OBbITHS, (hOpMa OTPAKEHUsSI OKPYKAIOIIEro MUPA, YCIIOBUE YCIIELTHOIO
MO3HAHUS u aKTUBHOTO npeoOpazoBaHus NeNCTBUTENBHOCTH. OnepupoBanue
IPOCTPAaHCTBEHHBIMU 00pa3aMu 0ObEAMHSAET pa3Hble BUABI yUeOHOM M TPYJOBOH JESITENbHOCTH,
ABIIIETCS OAHUM U3 NPO(ECCHOHATBPHO BaXHBIX KauecTB, IIO3TOMY akTyajbHa 3ajaya
dopmupoBaHUs Y OOYYalOIIUXCA MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTHU
00pa3HOro MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K IPAKTHUECKOMN
JESATEIIBHOCTH 110 MHOTMM HaIlPaBJICHUSM.

[{enb ocBoeHUS MporpaMMbl yueObHOro Kypca «['eomeTpus» Ha 6a30BOM ypoBHE 00y4YEeHUS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYJArONIMXCs dYepe3 OOecTreueHHe
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUSI CUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHUU U
neicTBuUi, crienn(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOIOJDKEHHUST 00pa30oBaHUs IO
CHEINAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOIH30BaHUEM T€OMETPHH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE IMpelHa3HAueHa Ui OOYdYaOUTUXCS
CpellHeﬁ IIKOJIbI, H€ HWCIBITBIBABIINX 3HAYHUTCIIbHBIX 3an}II[HeHI/II\/'I Ha YpPOBHE€ OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIre MaTeMaTHYECKUEe YMEHUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIC IS
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXHOCTh U3YYUTh TEOMETPHIO



Oonee riIyOOKO, €CIM B JAIBHEUIIIEM BOSHHKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npoecCuoHaNBbHOM NeSTEIbHOCTH.

Jloctnxenue Leu OCBOEGHUS POrpaMMBI obecrnieunBaeTcs pelieHueM
COOTBETCTBYIOIIMX 3a7ad. [IpuopUTeTHBIMH 3amayaMu OCBOCHHMsS Kypca «l'eomerpum» Ha
6a3oBoM ypoBHe B 10—11 kitaccax sSBISIOTCS:

dbopMHUpOBaHKE MPECTABICHUS O T€OMETPHHM KaK YacTH MHUPOBOM KYyJbTYpbl M OCO3HaHUE €&
B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

(bOpMI/IpOBaHI/Ie INPEACTABJICHHA O MHOI'OI'paHHHMKAX MW TEJIaX Bpall€HUA KaK O BAKHENIIINX
MATCMATHYCCKUX MOACIAX, ITIO3BOJIAROIIINX OIINChIBAThH nu I/I3y‘IaTL pa3HbIe SABJICHUA
OKPYXKAaroILIEro MUpa;

dbopMUpOBaHHE YMEHHS paclo3HaBaTh Ha YEpPTEkKax, MOJCIIX M B peaJbHOM MHpPE
MHOTI'OI'PaAHHHUKH U TCJIa BPAIICHUA,

OBJIAICHUC MCTOAaMH PCIICHHA 3aJa4 Ha MOCTPOCHHA Ha I/I306pa)KGHI/I$IX IMPOCTPAHCTBCHHBIX
uryp;

q)OpMI/IPOBaHI/IC YMGHI/DI OHGpHpOBaTI) OCHOBHBIMU IIOHATHUSIMHU O MHOFOFpaHHI/IKaX n TecIax
Bpalll€HHA U KX OCHOBHBIMHU CBOﬁCTBaMI/I;

OBJIAACHUC aJIFOpI/ITMaMI/I peHIeHI/ISI OCHOBHBIX THUIIOB 3a1a4. q)OpMI/IPOBaHI/IC yMeHI/Iﬂ HpOBOIII/ITI)
HCECJIOKHBIC JOKA3aTCIIbHBIC PACCYKACHHUA B XOA€ PCIICHUA CTCPCOMETPUICCKUX 3a/lad U 3a1a4 C
HpaKTI/I‘IeCKI/IM coz{epmaHMeM;

Pa3BUTHC HUHTCIUICKTYAJIIbHBIX W TBOPYCCKUX CHOCO6HOCT€I71 O6y‘laIOIHI/IXCSI, MO3HAaBaTEILHON
AKTUBHOCTH, UCCJICAOBATCIbCKUX YMGHI/If/'I, KpI/ITI/I‘IHOCTI/I MBIIIJICHUSA,

dopmupoBanre  (QYHKIMOHAIBHOM  TPaMOTHOCTH, PpEJICBAaHTHOW TE€OMETPUU:  YMEHHE
paCH03HaBaTI) HpO?[B.HeHI/Iﬂ FCOMeTpI/I‘-IeCKI/IX HOH?ITI/IfI, O6”I)€KTOB nu SaKOHOMepHOCTefI B
PCAIbHBIX XU3HCHHBIX CUTYyalUsdAX U IPU U3YUYCHHUU APYTIHUX y‘IC6HLIX npeaAMETOB, NPOABIICHUA
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (POpMyIHpOBaTh UX Ha S3bIKE T€OMETPUM M CO37aBaTh
TCOMETPUICCKUC MOICIHU, MPUMCHATH OCBOEHHEII FeOMeTpI/I‘leCKI/Iﬁ amnrapar Iajisd pCIiCHUs
HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIX 3ajaa4, I/IHTepHpeTI/IpOBaTI) 1 OLICHUBATH HOHy‘IGHHBIG pCSYJ'II)TaTBI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOYEHHUE B KYpPC CTEPEOMETPHH B
HayaJle ero U3y4eHHs 3aad, peIlacMbIX Ha YPOBHE MHTYUTHUBHOIO ITO3HAHHUS, U ONPENEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOI'O  MBIIUIEHUS, CTUMYJHPYET NPOTEKaHUE HWHTYUTUBHBIX IIPOLECCOB,
MOTHUBHUPYET K JAIbHEUIIEMY U3YYECHHIO IIPEIMETA.

[Ipenmourenue OTAAETCS HATISIAHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €cCTh
TEOPETHYECKHE 3HAHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TIPAKTHIECKOMN
JeATEeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTABICHUNW Yy y4allUXcsi B Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET peIlleHus 3a/a4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00pa30B U
3a/lad Ha OIMEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CosnaHue oOpaza MPOBOIUTCS C
OTIOPO# Ha HAIJISITHOCTh, a ONEPUPOBAHKE 00Pa30M — B YCIOBHIX OTBJICUYCHHS OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHHUSI €T0 UCXOJHOTO COJECP KAHMUS.

OcHOBHBIE cojaepxaTenbHble JuHMM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHororpanHukn», «lIpsiMble U TIIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaiieHus», «BekTopsl u
KOOPJIMHATHI B MPOCTPAHCTBE». DOpMHUPOBAHUE JTOTUUECKUX YMEHUN pacipeesisieTcs He TOIbKO
M0 COJIepKaTeNbHBIM JUHUSM, HO W MO TrojJaM OOy4YeHHs Ha YpOBHE CPEIHEro OOIIero
oOpazoBaHwUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM peE3yIbTaTaM OCBOCHHS
paboueil mporpamMmebl, pacrpeenEHHbIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,



9TOOBl  OBJAJEHHWE T'COMETPHUYECKHMMH TOHSATHUSMH W  HAaBBIKAMH  OCYIIECTBIISUIOCH
MOCIEA0BATENbHO M MOCTYHAaTEeNbHO, C COOJIIOJICHHEM TMPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIINXCs,
pacuupsis ¥ yrayOssis e€, 00pa3ys IpOoYHble 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.
COJIEPKAHUE YYEBHOI'O KYPCA

10 KUIACC
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpun. Touka, mpsiMasi, MII0CKOCTh, IPOCTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosioskeHue NMpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TapajuIeIbHbIE U
CKpelmuBamImuecs npsaMble. [lapamiensHOCTh MNPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
napaujiC/IbHbIC TIPAMBIC B IMPOCTPAHCTBE; IApalJICJIbHOCTDH TpéX MMPAMBIX; MTapalJICJIbHOCTD
OpsIMOM M TUIOCKOCTH. YTIJIBI C COHAMpPaBIIEHHBIMH CTOPOHAMH; YroJd MEXIy MPSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TIockocTei. [IpocTeiimme mpocTpaHcTBeHHBIE (PUTYPHI HA TIIOCKOCTU: TETPAdIP,
KyO, mapajuiesienumnes; NoCTPOeHUE CeUeHUH.

[lepneHUKYISIPHOCTE  HPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IapajUIeIbHBIE W IEPHEHAUKYISAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHAUKYJIIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IJIOCKOCTH. YTIIbI B IIPOCTPAHCTBE: YIrOJ MEXAY NPAMOU M IUIOCKOCTBIO; IBYI'PAaHHBIA YIOI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyinsp M HAKIOHHBIE: PACCTOSHHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIHs (UIypbl Ha IIOCKOCTb.
IlepneHqUKyYISIPHOCT TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[ToHsiTHe MHOTOIpaHHUKA, OCHOBHBIE JJIEMEHThl MHOTOIPDAaHHUKA, BBINYKIbIE H
HEBBINYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroipHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunen, MpsAMOYTOJIbHBIN Napajulelenunes] U ero cpoictBa. [Iupamuaa: n-yroapHas
nupaMujia, TpaHU M OCHOBAaHUE NHPaMUIbl; OOKOBask M TMOJHAs IOBEPXHOCTb MHUPAMUJBbI;
OpaBWiIbHAsg M yceu€HHas NHUpaMuaa. ODJIEMEHThl NpU3Mbl M nHpamuisl. [IpaBuibHBIC
MHOTOTPaHHHUKU: MOHITHE MPABUIBHOTO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
nUpaMu/Ia; MpaBUIIbHAs TPEYrojbHask MUpaMUIa U MPaBUIbHBINA TeTpasap; Kyo. [lpeacraBnenue
O TMpaBWIBHBIX MHOTOTPaHHHMKAaX: OKTaj’ap, HoJeKa’Ap M ukocadap. CedeHus OpuU3Mbl U
UPaAMUJIBI.

CuMmMeTpuss B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOHM, IMJIOCKOCTH.
DneMEeHTH CUMMETPUH B IMpaMuax, napaieienuIenax, IpaBuIbHbIX MHOTOTPAaHHHUKAX.



Brerunciienre »neMeHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribl. [Lmomans G0KoBOi
MOBEPXHOCTH M TMOJIHOW MOBEPXHOCTH NPSIMOM MPU3MBI, IUIONIAJb OCHOBaHWM, Teopema o
OOKOBOH IMOBEPXHOCTH MpsSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpamMuAbl, TeopeMa O Iulomaau yceu€HHoil nupamuabl. [loHsitue 06 00BEME.
O0bEM nupamMuibl, IPU3MBIL.

[Tonobupie Tema B mpocTpaHcTBe. COOTHONIICHUS MEXAY IUIOMIAISIMU TMOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

11 KUIIACC
Tesa BpameHus

[{unuHapuyueckas MOBEPXHOCTb, OOpasyloollue IWIMHIPUYECKON IOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. LIMauHIp: ocHOBaHUA U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIIAAb OOKOBOM U IMOJHOM OBEPXHOCTH.

Konnueckasi moBepxXHOCTb, 00pa3yrolire KOHHYECKOW IOBEPXHOCTH, OChb W BEpPUIMHA
KOHMUYEeCKoW moBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, 00pa3ymoolias U OCh; IJIOLIA]b
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBI KOHYC: 00Opa3ylollue M BBHICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: LEHTp, paauyc, AUAMETp; IUIOIIa[b MOBEpXHOCTU cdepbl. B3aumuoe
pacrnoioxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha IIJIOCKOCTH. Pa3BépTKa ONUIMHApPA U KOHYCA.

KoMmOunHanmuu Ten BpaimeHUss U MHOTOTPAHHHUKOB. MHOTOTPaHHHUK, OMHUCAHHBIA OKOIO
ctepsl; chepa, BOUCaHHAs B MHOTOTPaHHUK, UJTH TEJIO BPAIllCHHUS.

[Tonsitue 00 o00bEéMe. OcHOBHBIE CBOMCTBAa 00bEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Tapajiienenuneaa u cieactsus u3 He€. O0bEM mumHApa, KoHyca. O0BEM
11apa 1 miomaab chepsl.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TMOBEPXHOCTEH,
00BbEMaMHU TOIO0OHBIX TEJI.

Ceuenuss 1mwimMHApa (MapayieIbHO W MEPHEHIUKYISAPHO OCH), CEYEHHs] KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOJIAIIEe Yepe3 BepIINHY), CeUeHHUS I1apa.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTH U B mpocTpaHcTBe. CII0)KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. PasmoxkeHune BeKkTOpa IO TPEM HEKOMIUIAaHAPHBIM BekTopam. [IpaBuio
napasuienenunena. Pemenue 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHUEM MPABUI ACHCTBHUI C BEKTOPAMH.
[IpssMmoyronbHas cucrema KoopauHAaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. IIpocrelimue
3a/ayd B KOOpAMHATax. YToa MexAy BekTopaMu. CKalspHOE NpPOU3BEACHUE BEKTOPOB.
Briuucnenue yrioB Mexay OpsIMBIMH U IJIOCKOCTSIMU. KoOpAMHATHO-BEKTOPHBIA METOJ MpPHU
PELICHNN T€OMETPUUECKUX 3aa4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NpPOTpaMMbl ydyeOHOro mpeamera «MaremaTtukay
XapaKTEepU3yOTCS:

Fpamancxoe BOCIIMTAHHEC:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UMIUU OO0ydarllerocs Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHUN, NPOIEAYp TIpa)kIaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCICTBOBATh C COLMAJIBHBIMA HHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

HanI/IOTI/I‘{eCKOC BOCIIUTAHHE:

c(OpMUPOBAHHOCTHIO POCCUNCKOMN I'pak1aHCKON MAECHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
U HACTOALLIEMY POCCHICKOM MAT€MAaTHKH, HEHHOCTHBIM OTHOLUEHHWEM K JOCTH>KCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOM IIKOJIbI, K WCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHUEM JYXOBHBIX IIGHHOCTEH pPOCCHIHCKOro Hapojaa; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMUSI, STHYECKOTO TIOBEJCHHUS, CBSI3aHHOTO C NMPAKTUYCCKUM MPUMEHEHUEM
JOCTH)KEHUH HAYKH M JEITEIbHOCThIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B TMOCTPOCHHUE
YCTOHYHBOTO OyIyIIEroO.

IcTeTHYeCKoe BOCIUTAHUE:

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

dusnuyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHS MPUMEHSATh MaTeMaTHUYeCKHe 3HaHUS B HHTEpecax
3I0pOBOTO U 0e30macHOro odpasa >KHU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10pPOBBIO
(3mopoBoe muTaHUE, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PM3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSAX CHOPTUBHO-03/J0POBUTEIILHON
JESTEIIBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCuOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oynyiiei nmpodeccuu u peaau3oBbIBaTh COOCTBEHHBIE
’KM3HEHHBIE IUIaHBl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMAaTH4eCKOMY OOpa30BaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTH4YECKOM HallPaBICHHOCTH.



IKoJ0THYecKoe BOCIIUTAHNUE:

c(OPMHPOBAHHOCTBIO IKOJIOTUYECKOH KYJIbTYpbl, MOHHMAHHEM BIHSIHUA COLUAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHUEM
r100abHOTO ~ XapakTepa OJKOJOTMYECKHMX IpoOJieM; OpHEHTalue Ha  NpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWH JUIs pelIeHus 3ajad B 00JacTH OKPY)KaoLeH cpenbl, MIIaHUPOBAHUSA
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEJIbI.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YEJIOBEYECKOU JEATEIIBHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKUW M MaTeMaTU4eCKOW KyJIbTYpOH KaK CpEACTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATh IPOCKTHYIO M HCCIIEJOBATEIbCKYIO JI€ATEIbHOCTD
MHAMBUAYaAJIbHO U B TPYyIIIE.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeamMeTHbIe Pe3yabTaThl OCBOCHHS IPOrpaMMBbl YIeOHOTO mpenaMera «MareMaTukay
XapaKTePU3YIOTCS OBJIAJECHUEM YHUBEPCAIbHBIMU HO3HAGAMENAbHBIMU OCUCMBUAMU,
VHUBEPCAILHBIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yIsAmUeHbIMU
oelcmeusmiu.

1) YVuusepcanvuvie noznasamensnuie deticmsus, obecneuusaiom hopmuposanue 6a308vlx
KOZHUMUBHBIX NPOYECCO8 00VHaArOWUXcsi (0C8OEHUE MEeMO008 NO3HAHUS OKPYICAIOWe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008AmMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH M XapaKTE€PHU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MeXAy MOHATUAMH;, (OPMYIUPOBATh ONpEAETCHUs TOHITUN; YCTaHABIHMBATh
CYILIECTBEHHBIH NMPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JUIsl 0000IIEHNSI U CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OpPMYIUPOBaTh U NpPeoOpa3OBbIBATh CYXACHUSA: YTBEpAUTENbHbIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U O0ILME; YCIOBHbIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHsl B (haKkTax, TaHHBIX,
HaAOJIONEHUAX M YTBEPXKACHUAX; MpeasaraTh KPUTEPHH ISl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JlenaTb BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKIIIOUEHHH, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeNbCTBA MATEMaTHYECKUX YTBEPXKICHHUH (MpsSMble U OT
IOPOTHBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, TPUBOJUTH TPUMEPHl U  KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHUS U BHIBOJIBI;

BbIOMpaTh crnoco0 pelieHuss yueOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpPATh HanOoJIee MOIXOAAIIHM C Y4ETOM CAMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHe JelicTBUA:
UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATENbCKUN HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH

BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GopMHpOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UIIMI0, MHECHHE;



MIPOBOAMTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE IO YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBHCUMOCTEH
MEXy 00BEKTaMH, SBICHUSMU, MIPOIIECCAMU;

CaMOCTOSITENILHO (POPMYJIUPOBAaTh O0OOMIEHUS M BBIBOABI IO pPe3yJbTaTaM IPOBEAEHHOTO
HAOJIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000111eHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEIIONOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBUSX.

PatGora ¢ undopmaunmeii:

BBISIBIISATh JAeUIMTHI MHPOPMAIIMU, TAHHBIX, HEOOXOMUMBIX JUIsI OTBETa HAa BOMPOC M IS
peIleHUs 3a1a4H;

BbIOMpaTh  MH(OpMANMI© M3 ~ WUCTOYHMKOB  Pa3iMYHBIX  TUIOB,  aHAJM3UPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMANMIO pPA3IMYHBIX BHIOB U  (QopMm
NPE/ICTaBIICHUS;

CTPYKTYpUPOBAaTh HH(POPMAIINIO, MPEICTABISITh €€ B Pa3IMUHBIX (PopMax, HILIIOCTPHUPOBATH
rpaduyecKu;

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

2) Vhusepcanbhvle KOMMyHUKamueHbwle Oeticmeusi, obecneyusaom chopmuposanHocmy
COYUANBHBIX HABLIKOE 00YYATOUWUXCA.

Oomenue:

BOCIIPUHUMATh U q)OpMYJ'II/IpOBaTI) CYXKACHUA B COOTBETCTBUU C YCIIOBUAMU U LCIISIMU 06HI€HI/I$I;
SICHO, TOYHO, TPAMOTHO BBIP2XXAaTh CBOKO TOYKY 3PEHHS B YCTHBIX W THCBMEHHBIX TEKCTaXx,
JIaBaTh MOSCHEHUS 110 XOly pELICHUs 3a/1a4i, KOMMEHTHPOBATh MTOJIY4EHHBIA PE3yibTaT;
B XOle OOCYXIEHHs 33/laBaTh BOIPOCH IO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACHU, HALICJIICHHBIC Ha IMOWUCK PCIICHHA; COMMOCTABJIATHL CBOU
CYXICHHUS C CYXICHHSIMHU APYTUX YYaCTHHKOB JMAINOra, OOHAPY)KUBATh Pa3lIMdue M CXOJCTBO
TIO3HUIIHIA; B KOPPEKTHOM opMe POPMYTHPOBATH PA3HOTIACHUS, CBOU BO3PAKCHUS;
NpPE/ICTaBIATh PE3yNbTaThl pPEHICHHs 3aJadyd, OKCIIEPUMEHTa, WCCIEOBaHHsA, IIPOCEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUIEHUS C Y4Y4€TOM 3aJad TNpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

MOHMMATh W HCMOJb30BaTh IMPEUMYILIECTBA KOMAHIHOM W WHAMBHUAYaJIbHON paboOThl MpHU
pPEIICHUN y’—Ie6HBIX 3aaa4;, INpPHUHUMATb IECJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpTaHM3AIMI0 COBMECTHOW pabOThI, paclpenensTh BUABI paboT, HOrOBapHUBaThCS, OOCYKIATh
MIPOIIECC U PE3YIbTaT paboThI; 0000IIaTh MHEHHUS HECKOIBKUX JIFOJICH;

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

3) Vuusepcanvhuvie pecynamuensie oelicmsus, 0oecneyusarom Qopmuposanue cMulClo8blxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusanus:



COCTABJIATH IJIaH, ITOPUTM PELIEHU 3aJjaul, BBIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pelICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIa/IETh HABbIKAMHU IO3HABATEIbHOM pedIeKCUH KaK OCO3HAHUS COBEpIIAEMbIX JIEHCTBUN U
MBICIUTENBHBIX ~ IIPOLIECCOB, MX  PE3yJIbTaTOB; BIALETh CIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3ynbTaTa peleHUs MAaTEMAaTUUECKON 3a1a4u;

IPEIBUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpHU PpEUIEHMM 3aJauyd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAAHHBIX, HAWJACHHBIX OHIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUIM, OOBSCHATH MPUUYUHBI JOCTHKEHUS WU
HEOCTHKCHUS ~ PE3YJIbTaTOB  JACATENbHOCTH, HAXOIUTh  OIIMOKY, J1aBaThb  OIICHKY
NpPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI
10 KUIACC
OnepupoBaTh NOHATUAMU: TOUKA, NPsSMasi, INIOCKOCTb.

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

OnepupoBaTh MNOHATHAMHU: NApPAUIENbHOCT M IMEPHEHIUKYISPHOCTh IMPSAMBIX U
IIJIOCKOCTEH.

KHaCCH(bHHHpOBaTB B3aMHOC PACIIOJIOKCHUC ITPAMBIX U IUIOCKOCTEM B IMPOCTPAHCTBE.

OnepupoBaTh MOHATHSMHU: JIBYTPAaHHBIA yroyl, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOIO yTJia; JMHEHHBINA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JIByTpaHHOIO yria.

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

Pacrio3HaBath OCHOBHBIC BHUJIbI MHOTOTPAHHUKOB (ITUpaMHIa; MPHU3Ma, MPSIMOYTOJIbHBIN
napanjenenunes, Kyo).

KJIE[CCI/I(bI/II_II/IpOBaTB MHOT'OT'paHHUKH, BLI6I/Ipa$I OCHOBaHHUA 1A KJ'IaCCI/I(bI/IKa]_[I/II/I
(BLIHyKHBIe N HEBBIIMYKJIIBIE MHOTOTPaHHHMKHW, IIPaBUJIIBHBIC MHOTOTPAaHHUKH, IIPSAMBIC U
HAKJIOHHBIC ITPU3MBI, napannenenﬂne;[m).

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

OOBSCHATH MPUHITUATIBI TOCTPOSHUS CEYCHUH, UCTIONB3YsI METOJ] CJICIOB.

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

Pemarn 3aa4i Ha HaAXOKACHUC TCOMCTPHUICCKUX BCIIMYUH I10 06pa3uaM HJIN aJiIrOpuTMamM,
MPUMCHAA MU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI MPHU PCHICHHUU CTAHAAPTHBIX MATCMATHYCCKUX



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

Pemrats 3aaa4i Ha HAXO0XXACHHUEC r’COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM WA aJIrOpUuTMamM,
MNPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI NPHU PCHICHHUU CTAHAAPTHBIX MATCMATHYCCKUX
3aga4 Ha BBIYHCIICHHC YIJTIOB MCEXKAY CKPCIIMBAOINUMUCA IIPAMBIMH, MCEXIY HpHMOﬁ u
IMJIOCKOCTbIO, MCKY IIJIIOCKOCTAMU, NIBYI'PAHHBIX YIJIOB.

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

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

N3Bnekarh, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH WHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBICHHYIO Ha YepTeKaX U PUCYHKaX.

HpI/IMeHHTB T'COMCTPHUUCCKUC (I)aKTLI A1 pCHICHUA  CTCPCOMCTPHUUYCCKUX  3adad,
npearojgararomux HECKOJbKO IMaroB pCuICHUA, €CIW YCIOBUA NPHUMCHCHHA 3aJaHbl B SIBHOU

dbopwme.

HpI/IMeHHTB HpOCTCﬁH.IPIC nporpaMMHbBIC CpEACTBaA U 3IJICKTPOHHO-KOMMYHUKAITNMOHHBIC
CUCTCMBI IIpU PCHICHUN CTCPCOMCTPUICCKUX 3aaa4.

HpI/IBO,[[I/ITB MNpUMEPbl MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpoOAC H IKU3HHU,
PaCIIo3HaBaTh MPOSABJICHUC 3aKOHOB TCOMETPUHN B UCKYCCTBC.

[IprMeHsATh MOJYYEHHBIE 3HAHUS HA MPAKTUKE: AHAIU3HPOBATH PEAIbHBIE CUTYallUUd W
IPUMEHATh  HU3YYEHHBIE TMOHATHUS B  IPOLECCE IIOMCKA  PEIIEHUs  MaTeMaTUYeCKU
chopMynTUpOBaHHON MPOOJIEMBbI, MOJEIHPOBATh PEATbHBIE CUTYaIlMd Ha SI3bIKE T€OMETPUH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJIEIN C MCIIOJIb30BAHUEM I€OMETPUUYECKUX IOHATUH U TEOPEM,
amnmapara aJireOpbl; peniaTh IPaKTUIECKUE 3a/1a4, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKHUX
BEJINYMH.

11 KJIACC

OmnepupoBaTh MTOHATHUSIMH: IAHAPUIECKast MTOBEPXHOCTb, oOpasyoiue
[WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHWYECKasi IOBEPXHOCTh, 00pa3yroIne KOHNIECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas TOBEPXHOCTb.

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

OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus.

KnaccugunupoBars B3auMHOE pacnoiokeHne ceprl U MITOCKOCTH.

OnepupoBaTh MOHATUSMM: LIAPOBOM CETMEHT, OCHOBAHME CErMEHTa, BBICOTA CErMEHTA;
IapOBOH CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

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



OnepupoBaTh MOHATHUSMHU: MHOTOIPAaHHUK, BIHMCAaHHBIM B cdepy M OMHCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

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

N3o0paxarh u3yyaemble (UTYyppl OT PYKM U C MPUMEHEHHEM IPOCTHIX YePTEKHBIX
WHCTPYMEHTOB.

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

W3BnexaTh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATh MH(POPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, mpeicTaBlICHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbBINoOaHATE AEMCTBUS CIIOKEHUS BCKTOPOB, BbIYUTAHUA BEKTOPOB U YMHOXXCHHUA BCKTOpaA
Ha 49MucCJIO, O6T>$ICH$ITB, KaKUMMU CBOMCTBaMU OHHU o6nana10T.

HpI/IMeHHTB IIpaBUJIO IMapaJUICIICIIUIICIA.

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

Haxoaute CYMMY BCKTOPOB U INPOU3BCACHHUEC BCKTOPA HA YUCIIO, YTOJI MCXKAY BCKTOPaAMU,
CKAJIAPpHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOpPAM.

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

HpI/IMeHHTB TCOMETPHUICCKUC (l)aKTLI IJIL pelIeHud  CTCPECOMCTPHUYCCKUX  3a1a4,
npeamnojgararomux HECKOJBbKO IMaroB pCIICHHA, €CJIM YCJIOBHA NMPUMCHCHUA 3aJlaHbl B SIBHOU

dopme.

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

Pemarn 3aga4yyd Ha [O0Kas3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUH H HaxXO0XJICHUC
TCOMETPHUICCKUX BCIWYHH I10 o6pa3uaM WA aJilrOpUTMaM, NPpUMECHSS U3BECTHBIC METOABI ITPU
pPCIICHUN CTAHAAPTHBIX MAaTCMAaTUUYCCKUX 3a/1ay.

HpI/IMeHHTL HpOCTCI\/'IIJ_II/Ie NporpaMMHbBIC CpCACTBA U IJICKTPOHHO-KOMMYHUKAITWMOHHBIC
CHUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a/1a4.

HpI/IBO,Z[I/ITB NpuUMEPbl MATCMATHYCCKUX 3aKOHOMCpHOCTCﬁ B TIMpUpOAC H IKU3HHU,
paciio3HaBaTh IMPOSABJICHHUEC 3aKOHOB r€COMETPHUU B UCKYCCTBE.

HpI/IMeHHTL MOJIYYCHHBIC 3HAHHWA HaA IMMPAKTHUKE: aHAJIMU3UPOBATHL PCAJIbHBIC CUTYyaAllUUu U
MMPUMCHATH HN3YUCHHBIC IIOHATUSA B mponecce IIOHUCKa peIICHuA MaTeMaTHYCCKH
C(I)OpMYJ'IPIpOBElHHOﬁ Hp06J'ICMBI, MOZJCIIMPOBATh PCAJIbHBIC CHTyallUM Ha SA3BIKC T'€OMCTPUH,
HCCIICA0BATh IIOCTPOCHHBIC MOJCIIN C HCIIOJIB30BAHHUEM I'€COMETPUUCCKUX MMOHATHHA U TEOPEM,
arrmapara anre6pbl; peumaTh MPAKTHYCCKUEC 3aaa4u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUUCCKHUX
BCJIIMYHH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumenoBanue pa3zienoB v TeM NporpaMMbl KonuuectBo yacos DnexTpoHHbIE (ITUPPOBEIC)

n/m Bcero  KontponbHbie ITpakTHueckue 00pa30BaTEIbHEIC PECYPChI

paboThl paboThl
1 BBenenue B crepeoMeTpuio 10
2 [Ipsimbie 1 IOCKOCTH B pocTpaHcTBe. [lapamienbHOCTh 12 1
MPSIMBIX U IJIOCKOCTEN

3 [lepneHUKyYISAPHOCTD MPSAMBIX U INIOCKOCTEN 12
4 VYIubl MeXAy MPSAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUS], pACCTOSIHUS U YIJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KUIACC

Ne  HaumeHoBaHue pa3zienoB U TEM MPOrpamMMBbl KonmnuecTBo yacos OnexTpoHHbIe (1M (poBHIE) 0Opa3oBaTEIbHbIE

i/ Bcero  KouTtposbHbIe [MpakTHyeckue pecypehbl

paboThI paboThI
1 Tena Bpamenus 12
2 OO0BEMBI TEN 5 1
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 7 1
3HaHUM

OBIIEE KOJIMYECTBO YACOB I1O0 34 3 0

I[TPOI'PAMME



IHOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC

Ne Tema ypoka KomnuecTBo yacos [Hara DJEeKTpOHHBIE TU(PPOBBIC

n/m Bcero Kontponeusie [lpaktnueckue H3YICHHA 0bpazoBaTeIbHbIC
paboThI paboThl pecypcebl

1 OcHOBHBIE IOHATHUS CTEPEOMETPHUU: TOUKA, MPSIMasi, INIOCKOCTb, 1

npocTpancTBo. [IpaBuia n3o0pakeHus: Ha PUCYHKAX: U300paKEHUS
TUIOCKOCTEH, MapajlIeNIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

2 IlonsTus: MNEPECCKAOIMUCCA IMIIOCKOCTH, IICPCCCKAIOIIUCCA IIPAMaAd U 1
IIJIOCKOCTh

3 IlonsaTus: nepecekarouyecs IIOCKOCTH, IepeceKaromuecs npsmast v 1
IUIOCKOCTh

4 3HaKOMCTBO C MHOTOTpaHHUKaMH, H300pakeHe MHOTOTPaHHUKOB Ha 1
PUCYHKaX, Ha IPOEKIIMOHHBIX YepTexkKax

5  HavanbHble cBesieHUs 0 KyOe U UpaMHJIe, UX Pa3BEPTKU U MOJEIH. 1
CeueHnst MHOTOIpaHHUKOB

6  HauanbHble cBeieHUS 0 KyOe M MUpaMujie, UX pa3BEPTKH U MOJEIH. 1
CeueHust MHOTOIPaHHUKOB

7  TlonsTHe 00 aKCMOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUH: 1
aKCUOMBI CTEPEOMETPUU U CIEACTBHSI U3 HUX

8 [TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUHU CTCPCOMCTPHUU: 1
AKCHUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX

9  TlonsTHE 00 AaKCMOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX

10 TloHsATHE 006 AKCHOMATHYECKOM MOCTPOSCHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX

11 B3auMmHOe pacnosioXeHHUe NPSAMBIX B IPOCTPAHCTBE:! 1
NepeCceKaroINecs], NapaliebHbIe U CKPELIMBAIOLIUECS IPSIMBbIE

12 ITapamnenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: 1
NapajuleIbHbIC NPAMBIE B IPOCTPAHCTBE; APAJUIEIIBHOCTD TPEX
MPSIMBIX



1/

13

14
15
16
17
18
19

20
21
22

23

24
25
26
27
28
29
30
31

32

Tema ypoxka

[TapaniensHOCTh MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE:!
[TapamiensHOCTh IPSIMOM U IJIOCKOCTH

VYTIIBl ¢ COHAINpaBIEHHBIMU CTOPOHAMU

Yroa Mexay NpsMbIMHU B IIPOCTPAHCTBE

Yroa Mexay NpsMbIMHU B IIPOCTPAHCTBE
[TapannenbHOCTh INIOCKOCTEM: NTapajuiebHbIE IIOCKOCTH
CaoiicTBa napamienabHbIX MIIOCKOCTEN

[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPAdIP,
KyO, mapaienenumnes

[Toctpoenue ceueHuit
[Toctpoenue ceueHuit

KonTponbnas pabota mo Teme "IIpsiMbie U MIOCKOCTH B
npoctpanctTie. [lapaniensHOCTh IPSIMBIX U TIOCKOCTEH"

[TeprieHAMKYASIPHOCTH NMPAMON U TJIOCKOCTH: MEPIICHANKYISIPHBIE
MpsIMbIE B IPOCTPAHCTBE

IIpsiMble napaiienbHble U MEPIEHAUKYIISPHBIE K IIIOCKOCTH
IIpsiMble napaiienbHble U MEPIEHAUKYIISPHBIE K IIIOCKOCTH
[Ipu3Hak neprneHAUKYJIAPHOCTH IPSIMON U INIOCKOCTH
IIpu3Hak neprneHAUKYJIAPHOCTH IPSIMON U INIOCKOCTH
TeopeMa 0 npsIMOM NEPIIEHIUKYIISPHON IIIIOCKOCTH
TeopeMa 0 npsIMOM NEPIIEHAUKYIISAPHON IIIIOCKOCTH
TeopeMa 0 npsIMOM NEPIIEHAUKYIISPHON IIIIOCKOCTH

[lepnenuKynsip U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT MPSIMOM 710 TIOCKOCTH

Hepr[eH)meJmp 1 HAKJIOHHBIC: PACCTOSAHUE OT TOYKH 10 IIJIOCKOCTH,
pacCcTosIHUEC OT HpﬂMOﬁ J0 IINIOCKOCTH

Bcero KonTpoabHbie

SR G VA W U O G U S s—y

e g G GG G S G w—

KoanuectBo yacoB Jara

paboThI

[MpakTnyeckue H3YICHHUA
paboThl

DneKTpoHHbIe HU(POBBIE
o0Opa3oBaTenbHbIC

pecypcsl



No Tema ypoxka KonnuectBo yacos Hara DIIEeKTPOHHBIE ITUPPOBBIC
/1 Bcero Koutponbubie IIpaktuueckue H3YICHHUA 0bpazoBaTeIbHbIC
paboThI paboThl pecypcebl

33 IlepneHauKymsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 0 TIIOCKOCTH, 1
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

34 TleprnieHAUKYJISAP U HAKJIIOHHBIC: pACCTOSTHUE OT TOYKHU JI0 TIOCKOCTH, 1
paccTosiHue OT IPSIMOM A0 TNIOCKOCTH

35 VYrubl B IPOCTPAHCTBE: Yol MEXKAY NPSAMON U IJIOCKOCTHIO 1

36 JIByrpaHHbIi yroJj, JUHEWHBINA Yoyl JBYTPAaHHOIO yIjia 1

37 JIByrpaHHbIi yroJj, JUHEWHBINA Yol IBYTPAHHOTO YIJia 1

38 IlepneHIuKYIAPHOCTD IUIOCKOCTEH: MPU3HAK MEPIEHIUKYIAPHOCTH 1
JIBYX TUIOCKOCTEH

39 IlepneHAUKYISIPHOCTD IJIOCKOCTEN: IPU3HAK NEPIIEHIUKYISIPHOCTU 1
JBYX IJIOCKOCTEH

40 IlepneHAMKYISAPHOCTH INIOCKOCTEN: MPU3HAK NEPIIEHIUKYIIPHOCTH 1
JIBYX TUIOCKOCTEH

41 Teopema o TpEX MEPIEHIUKYIApAX 1

42 Teopema o TpEX NEPIEHIUKYIIApAX 1

43 TeopeMma o0 TpEX MEPHEHAUKYIAPAX 1

44  KoutponbHas padora no temam "[lepneHIuKyIsIpHOCTb NPSAMBIX U 1 1
miockocTeil" u "YTIbl MEXKYy NPSIMBIMU U TUIOCKOCTSMH"

45 TloHsATHE MHOTOIPaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOIPaHHUKA, 1
BBINYKJIbIE U HEBBIMYKJIbIE MHOTOIPaHHUKH; pa3BEPTKa
MHOTOTpaHHHUKA

46 Ilpusma: n-yroiapHas Mpu3Ma; rpaHd U OCHOBaHMS MPU3MBL; psiMast 1 1
HAKJIOHHAs MTPU3MBbI; OOKOBasl U MOJIHAS TOBEPXHOCTh IPU3MBI

47 Tlapannenenurnen, NpsiMOYTOJIbHBIN NTapajuieIeNUIe] U €ro cBoiictea |

48 Ilupamupaa: n-yronpHas MApaMuIa, PaHd U OCHOBAHHE ITMPAMHU/IBI; 1
O0KOBast ¥ NOJIHAsE TOBEPXHOCTh MMPAMHU/IbL; TPABUIbHAS U



1/

49

50

51

52
53

54

55
56
57
58
59
60
61
62
63
64

Tema ypoxka

yceuéHHasi mupaMua

[IpaBuiibHBIE MHOTOTPAaHHUKU: TOHSITHE MPABUIBHOTO
MHOT'OTpaHHUKA; MPaBUJIbHAS MPU3Ma U MPaBUIIbHAS TUPAMUIA;
MpaBWJIbHAS TPEYTOJIbHASI MUPAMUIA U IPABUIBHBIN TETPasap; Kyo

[IpencraBnenne o NpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadIP,
JOICKAdIP U UKOCAJIP.

CI/IMMeTpI/ISI B IIPOCTPAHCTBC: CUMMECTPUA OTHOCUTCIIbHO TOYKH,
HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTPHHU B IIMPpaAMHUIAX,
napajjiejacnmicaax, mpaBUjIbHbIX MHOTIOI'paHHUKAX

Brruucienue 351eMEHTOB MHOTOTPaHHUKOB: péOpa, TUAroHalu, yIJibl

[Tnomanp 60K0BOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSAMOM
IIPU3MBI, IUIOIIAJb OCHOBAaHUM, TeOpeMa 0 OOKOBON ITOBEPXHOCTH
MIPSIMOM TIPU3MBI

[Tnomjans 60K0BOM MOBEPXHOCTU M MMOBEPXHOCTH MTPaBUIIbLHON
MUPaMU/Ibl, TEOPEMa O TUIOIAAN OOKOBOM MOBEPXHOCTU yCEUEHHON
MU PaMHU/IbI

Kontponbnas pabota o teme "MHoOrorpaHHUKH"
[Tonsarue 06 00bEME

O06bEM upaMuIsl

O06BEM upaMuIsl

O6BbEM upaMuIbl

O6BbEM upaMuIbl

O6BbEM TPU3MBI

O6BbEM pU3MBI

O6BbEM pU3MBI

Kontponbras padota mo teme "OOBbEMBI MHOTOIPaHHUKOB"

Bcero KonTpoabHbie

L T e S e S S e G S G SR GRS

KoanuectBo yacoB Jara

paboThI

[Mpaktuueckne H3YICHHA
paboThl

DneKTpoHHbIe HU(POBBIE
o0Opa3oBaTenbHbIC

pecypcsl



No Tema ypoxka KonnuectBo yacos Hara DIIEeKTPOHHBIE ITUPPOBBIC

n/m Bcero Kontponeubsie [Ipaktnueckue H3YICHHA 0bpazoBaTeIbHbIC
paboThI paboThl pecypcebl

65 IloBTopenue, o600ImIeHHE cucTeMaTu3alus 3HaHui. [loctpoeHue 1
CEYECHMI B MHOTOI'PaHHUKE

66 IloBTOpenue, 0600IIEHNE CHCTEMAaTH3alUs 3HAHUN. BhIaucienne 1
PaCCTOSTHHIN: MKy ABYMS TOUYKAMH, OT TOYKH JI0 TPSAMOM, OT TOUKH
A0 IIOCKOCTH, MEKAY CKPCHIMBAOIIMMHUCA IMPAMBIMHA

67 WroroBasi KOHTpOJIbHAS paboTa 1 1

68 IloBTopenue, 0000IIeHNE cUCTeMAaTH3allMs 3HAaHUH. Berancinenue 1
YIJIOB: MEKAY CKPEIIMBAOIIUMHUCS MPSIMBIMH, MEXKIY TPIMOU 1
IIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YITIOB MCKAY IJIOCKOCTAMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KUIACC
Ne Tema ypoxka KonnuecTBo yacos Hara OneKTpoHHbIE HU(POBBIE
n/n Beero Kontpomenele  Ilpakriueckue HM3YYCHHS  00pa3soBaTeNbHbIC PeCypChbl
paloThI paboThI
1 Cdoepa u wap: HeHTp, paauyc, 1uaMeTp; MIoua b HIOBEPXHOCTH 1
cdepbl
2 BzaumHoe pacnosioxkeHue chepsl U IIIOCKOCTH; KacaTelbHas 1
IUIOCKOCTH K cepe; Mmiomaas chepsl
3 M3obpaxenue chepsl, mapa Ha miockoctu. CeueHus mapa 1
4 HunuHapuyeckas MOBEPXHOCTb, 00pa3yIOIINe IHIUHAPHYECKON 1

IMOBEPXHOCTHU, OCb HHHHH}IpH‘—IGCKOﬁ IMMOBEPXHOCTHU

5 [ununnp: ocHOBaHMS U OOKOBas TOBEPXHOCTh, 00Opa3ymolas u 1
0Cb; TUIOIAb OOKOBOM U TOJTHOM MOBEPXHOCTH

6  M3oOpaxeHue HMIMHJIPA HA MJIOCKOCTU. Pa3BépTka uIuHapa. 1
CeueHus nuIuHApa (IIOCKOCTBIO, MAapaIeIbHON WIH
NEepIEeHINKYIIIPHON OCH LIMIIHH]PA)
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10

11
12

13
14
15
16

17

18
19
20
21

22

Tema ypoka

Konunueckas moBepxHocTh, 00pa3yromie KOHHIeCKOoM
MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKON MTOBEPXHOCTHU

Konyc: ocHOBaHue 1 BepunHa, 00pa3yromas 1 OCh; IIOLIalb
OOKOBOM M IMOJTHOM MMOBEPXHOCTH

VYceu€HHBIN KOHYC: 00pa3ylolue U BBICOTa; OCHOBAHUS U
OOKOBast MOBEPXHOCTh

N306paxkenue koHyca Ha MiaockocTu. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, apajuIeIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, POXO/SIIEN Yepe3 BEPLINHY)

Kom06unanus ten BpaieHus: 1 MHOTOIpaHHUKOB

MHororpaHHHK, OTIMCaHHBIN 0K0JIO cepsl; cdepa, BIUCaHHAS B
MHOTOTPaHHMK WIN B TEJIO BPALLEHUS

[Moustue 06 00néMe. OCHOBHEIE CBOMCTBA 00HEMOB TEI
O0béM IMIMHIpa, KOHYCa
O06bEéM mapa u miomaas cheps

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOUICHHS MEXKIY
TJIOMIAIIMU TTIOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TET

Kontponbnas padota o temam "Tena Bpamienus" u "OObeMbl

"

TCII

BGKTOp Ha INIOCKOCTU U B IMIPOCTPAHCTBEC
C0XEHHE U BRIYMTAHHE BCKTOPOB
YMHOXKEHHE BCKTOpPA HA YHUCJIO

Pa3nosxeHne BeKTOpa 10 TPEM HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuno mapasienenumena

Pemrenne 3ama4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUJI IEUCTBUH C
BEKTOpaMHU

Bcero KoHTposbHBIE

—

—_—

KomngecTtBo yacos

paboThI

IIpakTrueckue
paboThI

Jara
H3y4YEeHUS

DneKTpoHHbIe HU(POBBIE
o0pa3oBaTeIbHbIE PECYPChI



No Tema ypoka KonnuectBo yacoB Hara DIIEeKTPOHHBIE UPPOBBIC

n/m Beero Kourpombnble — Ilpaktiueckue H3Y4CHHS  00pa3oBATENbHBIC PECYPCHI
paboThI paboThI
23 IlpsmoyroiyibHasi CUCTEMA KOOPAMHAT B IPOCTPAHCTRBE. 1
Koopaunats! BexTopa. IIpocreiimue 3a1auu B KOOpAUHATAX
24 VYron mexnay Bekropamu. CKaJIpHOE MPOU3BEACHUE BEKTOPOB 1
25 BeblunciaeHue yriaoB MKy IPSIMbIMU U TJIOCKOCTSIMU 1

26 KoopanmHaTHO-BEKTOPHBIM METO/I IPU PEIIEHUH T€OMETPUUYECKUX 1
3a/1a4y
27 KontponbHas padboTa 1o TeMe "BeKTopbl ¥ KOOpAMHATHI B 1 1
npocTtpaHcTse"
28 TIloBTOpeHue, 0000IIeHNE U cucTeMaTr3alus 3Hanuil. OCHOBHbBIE 1
burypsl, pakThl, TCOPEMBI Kypca IIIaHUMETPUU
29 TloBTOpeHue, 0000IIeHNE U cucTeMaTr3aIus 3HaHui. OCHOBHBIC 1
Gurypsl, GpaxThl, TEOPEMBI Kypca INIaHUMETPUU

30 TIloBTropenue, 0000IIEHNE U CUCTEMAaTHU3aIMs 3HAHUH. 3a1aun 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHUS

31 TIloBTopenwue, 06001IeHUE U CUCTEMAaTH3AIUs 3HAHUH. 3a1aun 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHUS

32 TloBtropenue, 0000IIeHNE U cucTeMaTu3alus 3HaHui. OCHOBHBIE 1
burypsl, pakTel, TEOPEMBI Kypca CTEPEOMETPUN

33 HroroBast KOHTpOJbHas paboTa 1 1
34 TloBTOopenwue, 00001IEHUE U CUCTEMATH3AIUS 3HAHUHT 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0

YYEBHO-METOJINYECKOE OGECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYHEHUKA
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