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I'EOMETPUA

IMNOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpus» 6a30BOTO ypOBHS Il O0YJArOIIUXCS
10 —11 xmaccoB pa3zpaborana Ha ocHOBe dDeneparabHOrO rocyaapcTBEHHOIO 00pa30BaTEIbHOTO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMH,
NPEABSIBISEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHUIO, U TPAIUIMH POCCHICKOTO 00pa3oBaHUSI.
Peaﬂmaunﬂ IIporpamMmaI obecrieunBaeT OBJIAJICHUC KIIFOUE€BBIMHU KOMIICTCHIUAMU,
COCTaBJISIIOIIMU OCHOBY [UIS CaMOpa3BUTHUSA M HENPEPHIBHOTO 00pa30BaHMUs, LEIOCTHOCTD
OOILEKYIBTYPHOT' 0, IMYHOCTHOTO M TO3HABATEIBHOTO PAa3BUTHS JINYHOCTH O0yYarOIIMXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpUHM Ha YpPOBHE CpPEAHEro oOImero oOpa3oBaHHS
00yCIIOBJIEHa NPAKTUUYECKONH 3HAYMMOCTHIO METANpPEAMETHBIX U MPEIMETHBIX pe3ylbTaToOB
00y4eHHsI TEOMETPUH B HANPABICHWU JIMYHOCTHOTO PA3BUTHS OOYyYaromuxcs, (GOpMHPOBAHUS
(YHKIMOHATIHHONH MaTeMaTWYeCKOH TPAMOTHOCTH, HW3yYEHHs IPYTrUX YUeOHBIX JUCIHIUIMH.
PasBurne y oOydaromuxcs NPaBHIBHBIX NPEACTABICHUNW O CYIIHOCTH M TIPOHMCXOXKICHUH
FeOMETPUUYECKUX a0CTpaKLUW, COOTHOIIEHUU PEAbHOTO U UJCAbHOTO, XapaKTepe OTpaskeHus
MaTeMaTHYeCKON HAayKOH SIBJICHUN U MPOIECCOB PeaJbHOr0 MUpPa, MECTE T€OMETPUU B CHCTEME
HayK M pOJIM MaTeMaTHYeCKOTO MOJCIMPOBAHUS B HAaydyHOM IIO3HAHMM M B MPAKTUKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYyYHOTO MHPOBO33PEHHS YYAIIMXCS, a TaKkKe KadecTB
MBILUICHHSI, HEOOXOIUMBIX JJIsl a1allTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisercs OAHMUM U3 0a30BBIX MPEAMETOB Ha YpPOBHE CPEIHEro OOIero
o0pa3oBaHMs, TaK KaK 00ECIeYMBAET BO3MOXKHOCTh M3YYEHHUsS KaK IUCHUIUIMH €CTECTBEHHO-
Hay4HOU HaIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluieHue, (GopMupyemMoe HpU U3yYE€HUU OOYYaIOUIMMUCS MOHSTHIHBIX
OCHOB TE€OMETPHUH M TOCTPOCHUH IETMOYKH JIOTHUYECKUX YTBEPKACHUNW B XOJIe pElICHUs
TeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaThb W OIPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPH PEIICHUM 3a7ad eCTECTBEHHO-HAYYHOTO LUK, B YaCTHOCTH M3 Kypca
(107370478

YMeHue OpUEHTUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
00acTsaX AEATENbHOCTH 4YeioBeka. OpueHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COIMAIbHOTO OBITHS, (hopMa OTpPaKEHUS OKPYKAIOIIETO MHUPA,
YCIOBHE YCHEIIHOTO TO3HAHWUS M  aKTUBHOTO TPEoOpazoBaHMsl  JCHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEAMHSIET pa3HbIe BUABI yUeOHOU U TPYAOBOM
NeSITEIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO BaXKHBIX KA4eCTB, IMO3TOMY aKTyalbHa
3amada (OPMHUPOBAHUS y OOYUYAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBHUIHOCTH
00pa3HOTr0 MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTIOTOBKE K MPaKTHYECKOU
JESTENIbHOCTH 110 MHOTHM HAIIPaBJICHUSM.

Lenb ocBoeHus mporpaMMel yaeOHOTo Kypca «['eomerpus» Ha 6a30BOM ypoBHE 00y4eHUs
— obmieoOpa3zoBarebHOE M OOIICKYIBTYPHOE DPa3BUTHE OOYYAIOMIMXCS dYepe3 0OecredcHHe
BO3MOXXHOCTH NMPUOOPETEHUS U HCMOJIb30BAHUSI CHUCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHUM U
neicTBUi, crienn(UUHBIX T€OMETPUU, BOZMOKHOCTH YCIIEIITHOTO MPOIOJIKEHHS] 00pa30BaHMUs IO
CIEIHMAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAaHHEM F€OMETPHH.



[lporpamMa 1o reoMeTpud Ha 0a30BOM YpOBHE IpEAHA3HAYCHA JUIS OOYYAIOIIMXCS
CpeI[Heﬁ HOIKOJIBI, HE€ HUCIIBITBIBABIINX 3HAYUTCIBbHBIX 3any,I[H€HI/H>'I Ha YpPOBHC OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JIOJIKHBI OCBOUTH
o0IIMe MaTeMaTHYECKUEe YMEHUsI, CBS3aHHBIC CO CIEIU(PUKON T€OMETPHUH U HEOOXOAUMBIC IS
KU3HU B COBpeMEHHOM o0miecTBe. Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPHIO
Oosiee rIyOOKO, €CIIM B JAJbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B TEOMETPUYCCKUX 3HAHUSIX B
npodeccuoHaNbHON JeSTEIbHOCTH.

JIoCTrOKEHHE TIeNIM OCBOCHUS IMPOTPaMMbl 00ECIIEYNBACTCSI PEIICHHEM COOTBETCTBYIOIIHX
3agad. [IpuopuTeTHBIMU 3a/1a4aMu 0CBOCHHS Kypca «[ eomeTpumn» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBIISIOTCS:

e (opMuUpOBaHHE NPEACTABICHUS O TEOMETPHHM KaK 4YacTH MHPOBOH KYJIBTYphl W

OCO3HaHUE e€ B3aUMOCBSI3U C OKPYKAIOIIMM MHPOM;

e (opMuUpOBaHHE TIPEJICTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpalICHHS Kak o
BaXXHEUIINX MaTEMaTHYECKUX MOZCIIAX, MO3BOJIAIONIUX OIMChIBATL U U3Yy4aTh PAa3HbIC
SIBJICHUS OKPYIKAIOILEr0 MUPA;

e (¢dopMHpOBaHHE YMEHHS paclO3HaBaTh Ha 4YEpPTEkKaxX, MOJEISAX U B pEaJTbHOM MHUpPE
MHOTI'OTpaHHUKHA U TCJIa BPALICHUS,

e OBJAJCHHE METOJAAMHU pEIIeHHs 3aJad Ha IOCTPOCHHS Ha H300paKEeHUSIX
POCTPAHCTBEHHBIX (DUTYD;

L (1)OpMI/IpOBaHI/I€ YMCHUSA ONCPHUPOBATH OCHOBHBIMH IMOHATHUAMU O MHOT'OI'paHHHMKAX H
TeJIaX BpallleHHs] U UX OCHOBHBIMH CBOMCTBAMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3aja4; ()OPMHPOBAHUE YMEHUS
NPOBOJUTh  HECIIOKHBIC  JIOKA3aTeNIbHBIC  PAcCY)KIEHHS B  XOJA€  PCUICHUs
CTEPEOMETPUYCCKUX 3aJ1a4 U 33/1a4 ¢ IPAKTUICCKUM COJICPKAHUEM;

® Dpa3BUTHEC HHTEIUICKTYQJIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  0Oy4arommxcs,
MI03HABATEJILHOM aKTUBHOCTH, UCCIICAOBATEIILCKUX YMEHUN, KPUTHYHOCTH MBIIIIICHUS;

e (dopmupoBaHue (GYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHON T'€OMETPHUU: YMCHHE
PacIrio3HaBaTh MPOABJICHUA TCOMETPUUCCKUX HOHﬂTHﬁ, O6T)€KTOB u 3aKOHOM€pHOCT€I\/JI B
peabHBIX JKU3HEHHBIX CUTYallUsIX W TMPH HM3YYCHUH JPYTHX Y4eOHBIX MPEIMETOB,
NPOSIBJICHUSI 3aBUCHUMOCTCH M 3aKOHOMEPHOCTEH, (OpMYJIMpOBATh WX HA S3BIKE
TEOMETPUM M CO3JlaBaTh T'€OMETPHYECKHUE MOJCIU, NPUMEHITh OCBOCHHBIN
FeOMeTpI/I‘-IGCKI/If/'I amnrmnapar [ pCeHICHUA  MMPAKTUKO-OPUCHTHPOBAHHBIX  3a4a4,
HHTCPIIPETUPOBATL U OLUCHUBATDH IMOJTYYCHHBIC PC3YJIbTAThI.

OTIUYHUTEIIBHOW 0COOCHHOCTBIO TPOTPAMMBI SIBJISICTCSI BKJIIFOUCHUE B KYPC CTEPEOMETPUU
B Hayalle €ro W3yueHHWs 3alla4, peHIaeMbIX Ha YPOBHE HMHTYUTUBHOTO TIO3HAHUS, U
orpeIeIEHHBIM 00pa30M OpraHW30BaHHAs Pa0dOTa HAJ HHUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO
JIOTUYCCKOro M MPOCTPAHCTBECHHOI'0 MBIINUICHUSA, CTUMYJIUPYECT HNPOTCKAHUC HWHTYWUTHUBHBIX
IPOIIECCOB, MOTUBUPYET K JAIIbHEHIIIEMY U3yUEHUIO IPEIMETA.

[Ipeamourenue OTHAETCS HAISIIHO-KOHCTPYKTUBHOMY METOAy OOY4YeHHs, TO €CTh
TCOPCTUUICCKHUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBCHHOCTD HpeI[MeTHO-HpaKTH‘-IeCKOﬁ
ACATCIIBHOCTH. Pa3Burtue IMPOCTPAHCTBCHHBIX HpeI[CTaBJ’IeHI/If/'I Yy ydamuxcsa B Kypce
CTEPEOMETPUU TIPOBOJUTCS 3a CUET PEIICHHs 3a7]ad Ha CO3/IaHue IPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE MPOCTPAHCTBEHHbIMU OOpazamu. CoznaHue o0paza MPOBOAMTCS C
OIIOPOH Ha HAMISAAHOCTh, @ ONIEPUPOBAHUE 00PA30M — B YCIOBHUSAX OTBIICUCHHS OT HATJISHOCTH,
MBICJICHHOTO U3MEHEHHSI €r0 UCXOTHOTO COJICPIKAHUSL.



OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kujaccax:
«MHororpanHuKmN», «IIpsiMble U IIJIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTops! n
KOOpJMHATHI B IPOCTPaHCTBE». POpMUPOBAHHE JJOTUYECKUX YMEHHUM pacipeensieTcs He TOJIbKO
[0 COJEPXKATEIbHBIM JIMHUSM, HO U 1O rojaM OOYy4YeHHs Ha YPOBHE CpEIHEro oOIero
o0OpazoBaHwUsl.

Cogepxanue 0oOpa3oBaHMs, COOTBETCTBYIOLEE IMPEAMETHBIM pe3yjiIbTaTaM OCBOCHUS
paboueii mporpaMmbl, pacipeAeaEHHBIM 10 roJjaM 00ydeHUs], CTPYKTYPHPOBAHO TAKUM 00pa3oMm,
yTOOBl  OBNQJICHHE TEOMETPUYECKMMH  TOHATUAMHU ¥  HaBBIKAMH  OCYIIECTBISJIOCH
MOCNE0BATENbHO M MOCTYHAaTeNbHO, C COOJIOJIGHUEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHHUS BKITIOYAJINCH B OOIIYIO0 CHCTEMY I'€OMETPUYECKHX MPEACTABICHUN 00yJIaromuXxcs,
pacumpsis U yriayousis e€, o0pa3yst pOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpun orBoauTcs 2 yaca B Henento B 10 kiacce u 1 yac B Hemeno B 11
KJIacce, Bcero 3a JBa roga ooyuenwus - 102 yaeOHBIX daca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ MVIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE MOHATUSL CTEpeOMETpUu. Touka, mpsimasi, MI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX.

B3aumHOe pacrnosnokeHue ImpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TapaJUICIbHbIE U
CKpemuBampomuecss npsamsle. llapamnenbHOCTs NPAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
NapaJulelbHbIE IPSIMBIE B IPOCTPAHCTBE; IAPALIEIBHOCTh TPEX MNPSAMBIX; I1APAUIEIBHOCTD
OpSIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIECHHBIMH CTOPOHAMH; YIoJl MEXIy INpSAMBIMU B
npoctpaHcTBe.  llapamienpbHOCTh  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleJbHBIX IUIocKocTel. [IpocTeiine mpocTpaHcTBEHHbIE PUIYpPBI Ha INIOCKOCTU: TETPAdAP,
KyO, mapajuieNenuIie]; MoCTPOSHUE CEYSHUH.

[lepieHOUKYJIApDHOCTh NPAMOM M IUIOCKOCTH: IEPIEHOUKYJSAPHBIE IpPAMBIE B
IIPOCTPAHCTBE, MpSAMBbIE NApaUIEIbHBIE M MNEPHEHIUKYJSIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHAUKYISAPHOCTH NPSAMOU U INIOCKOCTH, TEOPEMA O IIPSAMOM NEPHEHANKYIISIPHON INIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YIOJl MEKIY IPSIMOM U IJIOCKOCTBIO; IBYIPAHHBINA YIOJl, TMHEHHBIN yroJl
JByrpaHHOro yria. llepneHAuMKynasp W HAaKJIOHHBIE: PAcCTOSHUE OT TOYKH [0 IUIOCKOCTH,
paccTosiHUE OT MPSMON 10 IMIIOCKOCTH, MPOEKLUs (PUTYphbl Ha IIOCKOCTh. IlepneHIuKyaspHOCTh
IUIOCKOCTEW: IpPU3HAK NEPHEHAUKYJISPHOCTH ABYX IUIOcKocTel. Teopema o0  Tpéx
NEPHEHANKYIIAPAX.

MHOTOrpaHHUKH

[TonsiTue MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTIOIDAHHHUKA, BBIIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yroiapHas npusma; rpaHu
¥ OCHOBAHUS MPHU3MBI; MPsIMasi U HAKIIOHHAS IPU3MBI; OOKOBAs ¥ TIOJHAS TIOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, npsMOYroJibHbINA NapajuielIenuIe] U ero cBoicrea. [lupamuaa: n-yroiapHas
nupamMmuzia, TpaHW W OCHOBAaHHME NUpPaMU/Abl, OOKOBas M IMOJHAs MOBEPXHOCTh MHUPAMMIBL;



NpaBUjIbHAsl M YCEUY€HHas MupamMuja. OJIEMEHTbl Npu3Mbl M nupaMmuibl. [lpaBuiibHBIE
MHOTOI'PAHHUKHU: MOHATHE NPABUJIBHOTO MHOTIOIPDAHHMKA; MPABWJIbHAS IIPU3Ma M IPaBUIIbHAsS
NUpaMKJa; paBUiIbHasl TPEYroabHas MUpaMKa U MpaBWIbHbIN TeTpasap; KyO. Ilpencrasienue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, JoAeKa’ap U ukKocarap. CeueHus NpusMbl U
NUpamMubl.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIBHO TOYKH, IMPSMOM, IUIOCKOCTH.
DneMEeHTbl CUMMETPUU B TUpaMuax, napauieienurneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Boruncnenue 3meMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaronanu, yrisl. [Inomaas 00KoBoi
MOBEPXHOCTU M IIOJIHOM MOBEPXHOCTU MPSAMON NPHU3MBbI, IUIONIA[b OCHOBAaHUM, Teopema O
OOKOBOH IMOBEPXHOCTH NPSIMON Mpu3Mbl. [lnomane OOKOBON IMOBEPXHOCTH M IMOBEPXHOCTHU
NPaBWIBHON MUPaMUIBI, TEOpeMa O IUIOMAIN yceu€HHON nupamuzabl. [loHstne 00 oOBEMe.
O0bEM UpaMUIbI, TPU3MBIL.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXIY IUIOIMIAISIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

11 KJIACC

Tesa BpameHust

[MunuHapuueckas MOBEPXHOCTh, O00pasyrolie UUIMHIPUYECKOH [MOBEPXHOCTH, OCh
WIMHIPAYECKOHN moBepxHOCTU. L{MmuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 0Opasyromias u
0Ch; IO/ I OOKOBOW U TIOJTHOW MTOBEPXHOCTH.

Konuueckasi moBepXHOCTb, 00pa3yroliye KOHUYECKON IMOBEPXHOCTH, OChb M BEpIIHMHA
KOHUYECKOW ToBepXHOCTH. KOHyc: OCHOBaHHME W BeplInHA, 00Opa3yrolias W OCh; IUIONIAJb
OOKOBOH W TIOJNHOW MOBEPXHOCTH. Y CEUYEHHBIH KOHYC: OOpa3ylolIue W BhICOTA; OCHOBaHUS U
0OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOUIaab NoBepXxHOCTH cdepbl. Bzaummuoe
pacnosioxkeHue cepsl U MIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; Momanb chepsl.

N300pakeHune Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka MIIMHApPa U KOHYyCA.

KoMOuHamuu Tenm BpalieHWsi 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIHMCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UITH TEJIO BPAIllCHUS.

[Tonsitue 00 o00béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO Tapauienienumneaa u cieacteust u3 He€. OObEM nmnmmHIpa, koHyca. O0bEM
nrapa ¥ riomasib cepsl.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIICHHUS MEXIY IUIOIMIAISIMU TMOBEPXHOCTEH,
00BEMaMu ITOJOOHBIX TE.

Ceuenust nwiMHApa (MapajuieibHO W TNEPHEHAMKYJISPHO OCH), CEYEHHUsI KOHyca
(mapaJienbHOe OCHOBAHUIO M MPOXO/SIIEe Yepe3 BEPIINHY ), CeUeHUs 1apa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B pocTpancTBe. CloKeHNE U BBIUUTAHUE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha YHWCIO. Pa3joxkeHWe BekTopa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBumiio
napajurenenunena. Pemenne 3ama4, CBI3aHHBIX ¢ TPUMEHEHHUEM MTPABWII JICHCTBUHN C BEKTOPAMHU.
[IpsimoyronbHasi cucremMa KOOpAMHAT B mpocTpaHcTBe. Koopmuuatel BekTopa. Ilpocteitmue
3ala4yl B KOOpJAMHATaX. Yrol MexAy BekTopamu. CKanspHOe NPOU3BEICHUE BEKTOPOB.
Beruncnenue yriioB MeXAy NPSMBIMH H IHIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIpH
PEIICHUN TEOMETPUUYCSCKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpamMMmbl ydeOHOro mpenmera «MaTemaThkay
XapaKTEePU3YIOTC:

I'pazxknanckoe BocnuTanue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HMIIMH OOYYAroMerocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4YJieHA POCCHUHCKOro OOIIecTBa, MPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TPakIaHCKOTO O0OIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAIHHBIMA WHCTHTYTaAMH B
COOTBETCTBUU C UX (PYHKIIUSAMU U HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON T'pa)KTAHCKOW UIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
W HACTOSIIEMY POCCHUCKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHUSIM
POCCHUIMCKHX MAaTEMaTUKOB M POCCUHMCKONM MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa; c(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTI)KCHUM HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOHYHBOTO OYyTyIIEro.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKMM  OTHOLIEHWEM K  MHPY, BKIIOYas OICTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUN, PpaCcCYXIACHHUI;, BOCIPUUMYHBOCTHIO K
MaTE€MaTUYECKUM acCleKTaM pa3juyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(hOPpMUPOBAHHOCTBIO YMEHHUSA TNPUMEHSATh MAaTeMaTHYeCKHME 3HAHUA B HHTEpecax
3I0pOBOTO M 0€30MacHOro oOpa3a XU3HH, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 30POBBIO
(3mopoBoe mHTaHUE, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryisipHas Quandeckas
AKTUBHOCTB); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHON
JESTEIIbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYIOJIO0US; UHTEPECOM K Pa3IMYHBIM
chepam npodhecCHOHANBEHON AESITENbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPHIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOpP Oymymieit mpodeccuu u peann30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TIUJIaHbl, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caMo00pa3oBaHHI0 HAa TMPOTSHKEHUHM BCEW JKM3HHM, TOTOBHOCTBIO K AKTUBHOMY YYacTHUIO B
PELICHUH NPAKTUYECKUX 3a]]a4 MaTeMaTH4eCKON HaIPaBICHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYPhl, NMOHWMAHHUEM BIIMSHUS COIHMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHUEM
I00aNBbHOTO  XapakTepa HKOJOTMYECKHMX  MpoOJieM; OpUeHTalueld Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUU Ui PEHICHUS 3a/a4 B 00JIACTH OKPYXKAIOUIEH Cpeibl, MIIaHUPOBaHUS
MOCTYIIKOB M OLICHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOILIEH CPeJIbl.

LleHHOCTH HAYYHOI0 MO3HAHUA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM MaTeMaTHYeCKON HAayKH Kak Cepsl
YEJI0BEYECKOU EATEIbHOCTH, ATANlOB €€ Pa3BUTHs U 3HAYMMOCTH JUIsl PA3BUTHs LIMBUIIN3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKW U MaTeMAaTUYECKOM KyJIbTYpOM KaK CPEICTBOM I1O3HAHUSA
MHpa; TOTOBHOCTBIO OCYLICCTBIATH IIPOEKTHYIO M HCCICAOBATEIbCKYIO IEATEIBHOCTD
WHJUBUyaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTrPaMMBbI y4€OHOTO MpeaMeTa «MaTteMaTHKa
XapaKTepU3yIOTCS  OBJAJCHHUEM  YHUBEPCAIBHBIMA  HO3HABAMENbHbIMU  OeliCmBUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMU,  YHUBEPCANbHOIMU — De2yIAMUSHbIMU
oelicmeusimu.

1) Vrueepcanvnvlie noznasamenwvmsle oeticmsus, obecneuusaom hopmuposarue 6a306vix
KOZHUMUBHBIX NPOYECco8 00y4arowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaArowe20 Mupd;
npuMeHeHue 102U4eCcKUx, UCcied08amebCKux onepayull, yMeHui pabomamo ¢ uHgopmayueti).

Ba3oBble joruveckne aeicTBUA:

® BBIABISITH M XapaKTEPU30BATh CYIICCTBCHHBIC IMPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
NOHSATHUI, OTHOUICHUH MEXIy MOHATUSAMH; (HOPMYTUPOBATH OINPEICICHUS MOHSITUH;
yCTaHABJIMBATh CYNIECTBCHHBIN MPU3HAK KJIACCH(HUKAIIMYA, OCHOBAHHMSI JIJIsi 0000IICHUS
Y CpaBHEHUS, KPUTEPUU POBOIMMOTO aHATIN3A;

e BOCIPUHHMATh, (HOPMYITUPOBATh U MPEOOPA30BHIBATH CYXKJICHUS: YTBEPIAUTCIbHBIC U
OTpUIATEIIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIE;

® BBIABIISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHSX W YTBEPKACHHSX; IPEAJaratb KPUTEPHH IS BBISBICHHS
3aKOHOMEPHOCTEH U MPOTUBOPEYUNH;

e J[eNaTh BBIBOJIBI C HMCIIONH30BAHHEM 3aKOHOB JIOTHUKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIIOUCHHU TI0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MATEMATUICCKIX YTBEPKIACHHUH (TIPSAMBIC
U OT TMPOTUBHOTO), BBICTPAHBATh apPryMEHTAIMI0, MPHBOAUTH TPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)KIICHHSI U BBIBOJIBI;

e BBIOMpATh CIOCOO pelieHUs y4eOHOW 3ahauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelIeHus, BEIOUpaTh HanOOoIIee TMOIXOASIINNA C YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBaTebCcKue TeHCTBUS:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HMCCICAOBATEIbCKUH  HHCTPYMEHT  TIO3HAHWS,
(GbopMyIHpOBaTh BOMPOCHI, (GUKCUPYIONIME TPOTHBOPEUUE, MPOOJIEMY, YCTaHABINBAThH
UCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, APIYMEHTUPOBATh CBOK MO3HIIHIO,
MHCHHE;

® [POBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCICAOBAHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OO0bEKTa, SBICHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKTy OOBEKTaMH, SBICHUSMHU, IPOIIECCAMHU;

® CcaMOCTOATEIbHO (OpMyNIHpOBaTh OOOOIICHWS H  BBIBOABI 1O  pe3yjbTaTam
NPOBENEHHOTO HAOIIOJICHHS, UCCIICIOBAHUS, OICHUBATh IOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIICHHIA,



® [IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEIIOI0KCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmei:

® BBIBIATH ACPUIUTHI MH(OPMALIUHY, JAHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BOMPOC U
JUTSI pEIICHUS 3a/1a4H;

e BbIOMpaTh WHGOPMAIMIO U3 HCTOYHHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATh,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX BUAOB U (hopMm
IPEICTaBIICHHUS;

® CTPYKTYpHpOBaTh HMH(POPMALMIO, TPEACTaBIATh €€ B pa3nuyHbiX (opmax,
WUTIOCTPUPOBATH IpapUuecKy;

® OIICHUBATh HAAEKHOCTH HMHPOPMAIUU IO CAMOCTOSTEIHHO CHOPMYITHMPOBAHHBIM
KPUTECPUSIM.

2) VHusepcanvHvle KOMMYyHUKamugHwle Oelicmaus, obecnedusaom cQopmuposaHHoCms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCA.

Oo0menue:

® BOCIPHUHHUMATH U (HOPMYITUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBHUSIMH U LEISIMH
OOIIeHus; SICHO, TOYHO, T'PAMOTHO BBIP@XaTh CBOI TOYKY 3pPEHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y peIIeHUs 3a7aui, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3yabTaT;

® B Xo7e OOCYXKIEHHS 33[1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMOil TEMbI, TPOOIEMBI,
pemaeMoil  3a7aud, BBICKa3bIBaThb HJEU, HAICJICHHbIE HAa TIOUCK PEIleHUs;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSAMH JAPYrUX YYacCTHUKOB JIMAJIOTa,
0oOHapyKUBaTh Pa3IMUMe U CXOJCTBO MO3UIUI; B KOPPEKTHOH opme HOopMyIHpOBaTH
pa3Horjacusi, CBOM BO3PAKEHUS;

® [PEICTABIATH PE3YAbTATHI PEIICHUS 3a/1a4H, SKCIICPUMEHTA, HCCICIOBAHNUS, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3a/ad Mpe3eHTalu U
O0COOCHHOCTEH ayAUTOPHH.

CoTpyaHn4ecTBO:

® [IOHUMaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W UHIUBUIYAJIbHOU pPabOTHI
Opyd pemIeHUuH Yy4eOHBIX 3a/4a4y; MPUHUMATh Iellb COBMECTHOH JEATENbHOCTH,
IUIAHUPOBATh OPraHU3allii0 COBMECTHOW paboOThl, pachpenenartb BHIBI padoT,
JIOTOBApUBATHCA, OOCYXKJIaTh MPOLECC U pe3ylbTar paboThl; 0000IaTh MHEHHUS
HECKOJIbKUX JTFO/ICH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboTsl (00CykaeHus, 0OMEH MHEHU, «KMO3TOBbIE
HITYPMBD» U HWHBIC); BBHIMNOJIHATH CBOIO YacThb pabOThl W KOOPAHMHHPOBATH CBOU
JIEMCTBUS C IPYTMMU YWICHAMHU KOMaH/Ibl; OLEHHUBATh KA94€CTBO CBOETO BKJIAa B OOLIHIA
IPOAYKT 110 KPUTEPHUSM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

3) Vuusepcanvhvie pecynamuensie oelicmsusi, obecneuugarom Gopmuposarue cmoviCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3anusi:

®  COCTaBJIATH IUIAH, AITOPUTM PELICHHS 33]]a4H, BHIOUPATh CIIOCO0 PEIICHUs C y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIHH.

CaMOKOHTPOJIb:



® BJAJECTh HABBIKAMU I[103HABATEJIbHOM pediexkcud Kak OCO3HAaHUS COBEPIIAEMBIX
JNeMCTBUH M MBICIUTENIBHBIX IPOLIECCOB, MX pe3yjibTaTOB; BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca W pe3yibTaTa PELICHUS MaTeMaTH4eCKOn
3a/1a4y;

® IpeABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTH IIPH PELICHUM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX, HalIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYJIHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pE3yJlbTaTa LEIH W YCJIOBUSAM, OOBACHATH TNPUYHHBI
JOCTMDKEHUSI WJIM HEIOCTUXKEHUs pPe3yJlIbTaTOB JEATEIIbHOCTH, HAXOOUTh OIIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBath MOHATUAMU: TOUKA, MPsAMasi, TNIOCKOCTb.

[TpuMeHsTh aKCMOMBI CTEPEOMETPUH U CIECTBHUS M3 HUX MPU PEIICHUH T€OMETPUYECKHIX
3a1ad.

OnepupoBaTh NOHATUAMU: MAPAUIEIBHOCT, U MEPHEHAMKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccudunupoBars B3anMHOE pacooKEHUE MPSIMBIX M IIJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TMOHATHAMHU: JBYIPAaHHBIA yrojl, TpaHW JBYIPaHHOTO yria, pedpo
JIBYTPAHHOIO yTJia; TMHEHHBINA Yyroll ABYTPAHHOTO YIJIa; FPpaayCcHas Mepa IBYyTpPaHHOTO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOIPAaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, IPABHJILHBI MHOTOT PAHHUK.

Pacno3naBaTh OCHOBHBIC BHIbI MHOTOTPAHHUKOB (MHpaMuIa; MPU3Ma, MPSIMOYTOJIbHBINA
napasuienienumnes, Kyo).

KnaccuduimmpoBaTh MHOTOTpaHHUKH, BbIOMpass OCHOBaHHUA JJs  KiIacCU(UKALUU
(BBIIYKJIBIE W HEBBIMYKJblE MHOTOTPAHHUKH; IPABHIbHBIE MHOTOTPAHHUKH; MpSMbBIE U
HAKJIOHHBIE IPU3MBI, TAPAJUICIICTIUTIE/IbI).

OnepupoBaTh MOHATUSAMU: CEKYIasi IUIOCKOCTh, CEYEHHE MHOTOI'PAaHHUKOB.

OOBSICHATH IPUHIIMIIBI TOCTPOSHUS CEUCHUH, UCTIONb3Yysl METOJI CIIEIOB.

Ctpouth ceueHHs MHOTOTPAaHHHKOB METOJIOM CIJIEJIOB, BBIOJIHATH (BBIHOCHBIC) IJIOCKUE
YEepTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYD: BU] CBEPXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HaX0Xk/IEHUE TEOMETPUUECKHUX BETUYHH 110 00pa3aM WK alropuTMam,
NPUMEHSST U3BECTHBIE AHAUTUYECKHE METObl MPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHUYECKHX
3aJa4 Ha BBIYMCIICHUE PACCTOSHUNA MEXIY ABYMS TOYKaMH, OT TOYKH O MPSIMOM, OT TOUYKH 10
TUTOCKOCTH, MEX/y CKPEIIUBAIOIIIUMUCS MPSMBIMH.

PemaTh 3a1aun Ha HaX0Xk/IEHUE TEOMETPUUECKHUX BEJTUYHH 110 00pa3aM WK alropuTMam,
MPUMEHSST U3BECTHBIE AHATUTUYECKHE METObl MPU PEIICHUU CTAaHAAPTHBIX MaTEMaTHUYECKHX
3aJa4 Ha BBIYKHCICHHE YIJIOB MEXIY CKPEIIMBAIONIMMUCA NPSAMBIMH, MEXIY MpSIMON H
TUTOCKOCTBIO, MEXKITy IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Brraucnare 00bEMBI M TIIOMIAN TOBEPXHOCTE MHOTOTPAaHHHUKOB (TIpU3Ma, MHPaMHIIA) C
npuMeHeHrneM (GOpMyJ; BBIUUCIATH COOTHOIICHUS MEXIy IUIOMAASIMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOIPAaHHHUKOB.



OnepupoBaTh TNOHATUAMU: CHUMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCb U ILJIOCKOCTh
CUMMETPUU; UEHTP, OCh U IUNIOCKOCTh CUMMETPHUH (PUTYpBI.

W3Bnekarb, npeoOpa3oBeIBaTh U UHTEPIPETUPOBATH UH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[lpumensaTp reomerpuueckue (akTbl Uil  PEHICHUS CTEPCOMETPUYCCKHUX — 3ajad,
NPEIOIaralIuX HECKOJIBKO IIArOB PEIICHUs, €CIU YCIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOU
dopwme.

[IpuMeHsTh TpOCTEHIIME MPOTPAMMHBIC CPEICTBA U AJICKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a]1au.

[IpuBoguTe mHpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MPHUPOAEC M KHU3HH,
pacrno3HaBaTh IMPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHSTh TONMyYEeHHBIC 3HAHWS HA MPAKTHKE: aHAJIM3UPOBATH pEAlIbHBIC CUTYaIllUd U
NPUMEHSITh ~ M3YYCHHBIC TOHATHS B  MPOLECCE IOUCKAa PEHICHUS  MaTeMaTH4eCKU
c(OpMYyJIUPOBAHHON MPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CUTYAIllMd HA S3BIKE TEOMETPHH,
UCCJICJIOBATh MMOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHATHH U TEOpEM,
arrmapara aﬂr€6pbl; pelaTh MPAKTUYCCKUC 3ala4M, CBA3aAHHBIC C HAXOXKACHUEM I'COMCTPHUICCKUX
BCJIMYVH.

11 KJIACC

OmnepupoBaTthb TOHSATHSIMH: HWIMHIpUYECKas MOBEPXHOCTb, oOpazyromue
HWIMHIPUYECKON MOBEPXHOCTH; IIIIMHAP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroline KOHUIeCKON
MIOBEPXHOCTH, KOHYC; ChepruiecKasi HOBEPXHOCTb.

Pacnio3naBate Tena Bpamenus (HWJIMHIP, KOHYC, cdepa u 1map).

OOBSCHATH CITOCOOBI OTyYEHUS TEIl BpallleHUs.

KnaccuduimpoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BbICOTA CErMEHTa;
IaPOBOM CJIOM, OCHOBAHUE IAPOBOTO CJI0S, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boraucnare 00bEMBI U TUIOIIAAM MOBEPXHOCTEH TeJ BpaIleHUs, TEOMETPUIECKUX TN C
npuMeHeHrueM GopMyIl.

OnepupoBarh MOHATUSIMU: MHOTOTPAHHHK, BIUCAHHBIA B cdepy U OMHMCAHHBIN OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHUK HIIM TEJIO BPALICHHUS.

BBIUUCIATE COOTHOIIEHUS MEXKTY TIJIOUIAIIMU MTOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxarh uzydaemble (UTYpPHl OT PYKH M C MPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX 0O0BEMHBIX QUIYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI T€J BPAIICHHUS.

W3Bnekarb, HHTEPIPETUPOBATH U MPeoOpa30oBhIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeicTaBlIeHHYIO Ha YepTexax U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE TEHCTBHS CII0KEHUSI BEKTOPOB, BHIYUTAHHS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YUCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpuMeHsTh paBUIIO Mapaielenunea.

OnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJspHOE
MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIaHAPHBIE BEKTOPHI.



HaxoauTte cyMMy BEKTOPOB U MPOU3BEICHHE BEKTOPA HA YHCIIO, YOI MEXy BEKTOPAMH,
CKaJISIPHOE TIPOM3BEICHHUE, PACKIIAILIBATH BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPABHCHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[lpumensaTp reomerpuueckue (akThl JUIsi  PEHICHUS CTEPCOMETPUYCCKHUX — 3ajad,
NPEIOIaralIuX HECKOJIBKO IIArOB PEIICHUs, €CIU YCJIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOU
dopme.

Pemats mpocreiinme reoMeTpuyecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METO/IA.

Pemrate 3ajmaum Ha J0Ka3aTeIbCTBO MAaTEMATHUECKUX OTHOIICHUH W HAXOXKICHHE
TEOMETPHUYSCKHUX BEIUYHH 10 00pa3laM WM aJrOPUTMaM, MPUMEHSSI U3BECTHBIC METOJBI TIPH
PEIICHUH CTaHIaPTHBIX MAaTEMATUICCKUX 3a]1a4.

[IpuMeHsTh TpOCTEHIIME TMPOrPAMMHBIC CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a]1au.

[IpuBOoNUT, TpPHUMEpPHI MAaTEMAaTHYECCKHX 3aKOHOMEPHOCTEH B TIPHPOJIE U IKH3HW,
pacrno3HaBaTh IMPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHSTh TIOMydeHHBIC 3HAHUS HA TPAKTHKE: aHAIM3UPOBATH PEAbHBIC CUTYyallud H
NPUMEHSITh ~ M3YYCHHBIC TOHATHS B  MPOLECCE TIOUCKAa PENICHUS  MaTeMaTHYeCKU
cOpMYITHPOBAHHOW TPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHUTYyallMd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh IMOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHATHHA U TEOpEM,
anmapara ajreOpsl; peniath MPaKTUICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKICHHEM I€OMETPHICCKHUX
BCJIMYVH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTpoabu I[pakTnyeck
n/n NMPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
ble padoThI ue padboThbl
pecypchl
1 BBenenue B crepeoMeTpuio 10 bubmmorexa LIOK
A P P https://m.edsoo.ru/
) [IpstMbIe ¥ IITOCKOCTH B MPOCTPAHCTRBE. 12 1 bubamnorexa [JOK
[TapayieTbHOCTB MPSIMBIX U TJIOCKOCTEH https://m.edsoo.ru/
3 [lepnieHAMKYISAPHOCTD MPSIMBIX U 12 bubnmorexa [JOK
MJIOCKOCTEH https://m.edsoo.ru/
bubnuorexa [JOK
4 v 10 1
[JIB MEXKTY TIPSIMBIMU U TUIOCKOCTSIMH hitps-//m.cdsoo.ru/
bubnuoreka [{OK
5 M 11 1
HOTOTPAHIHRH https://m.edsoo.ru/
bub K
6 OO0bEMBI MHOTOIPaHHUKOB 9 1 nomvotexa O
https://m.edsoo.ru/
bub OK
7 [loBTOpEHME: ceueHus, paCCTOSHUS U YTJIbI 4 1 h:‘zp::I;/(;:.GeI;ascl){).ru /
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumenoBanue pa3iaejoB H TeM nudposBbie
Ne /i P Konrtpoasnsl | Ilpakruyeckn (pp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
e padoThI e padoThbl
pecypcsl
Tena BpamieHus 12 Bubmmorexa LIOK
patt https://m.edsoo.ru/
OOBEMBI TET 5 1 Bubmmorexa LIOK
https://m.edsoo.ru/
BexTops! 1 KOOPAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [IOK
P P poctp https://m.edsoo.ru/
[ToBTOpeHME, 0000MIIECHNE, 7 1 bu6mmoreka [JOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 3 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoibu

Bcero
ble paboThbI

IIpakTHyeck
ue padoThbl

JIeKTpOHHbIE NN (POBbIE
o0pa3oBaTe/bHbIE Pecypchl

OCHOBHBIE TTOHATHUSA CTCPCOMCTPHU: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxkeHUs Ha PUCYHKAX:
N300paKeHMsI IIIOCKOCTEH, MapasuieNbHbIX
HpSAMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka

IlonsTus: MEpCCCKaAromMrECs IMIOCKOCTH,
NepeceKaromumecs npsamas u rnjiI0CKOCTb

https://lesson.edu.ru/lesson/5e88f16a-
c240-48cc-9adb-db2cab0bdbf7

IlonsTus: MEpCCCKaAromMrECs IMIOCKOCTH,
NepeceKaromumecs npsamas u rnjiI0CKOCTb

3HAKOMCTBO C MHOTI'OIrpaHHHKaMH,
I/1306pa)KCHI/IC MHOI'OI'PaHHHUKOB Ha
PUCYHKaAX, Ha TPOCKIHUOHHBIX YCPTECIKAX

https://lesson.edu.ru/lesson/824b5b2a-
11dc-473a-b3fa-b9213890e77d

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
ux pa3BEépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

https://lesson.edu.ru/lesson/f3bd5ad9-
6473-4c28-94d2-15cfd5ea83ce

HavanbHble cBeieHus 0 KyOe U mupamu/ie,
ux pa3BEépTKu U Mmozenu. CedeHus
MHOTOTPaHHUKOB

IToHusTHE 00 AKCHOMATHUYECKOM
IMOCTPOCHHUH CTCPCOMCTPUN: AKCHUOMBI
CTCPCOMECTPHUU U CICACTBUA U3 HUX

TToustite 00 aKCMOMATUYECKOM




MIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPUH U CIICICTBUA U3 HUX

IToHusTHE 00 AKCHOMATHUYECKOM

Ha TUIOCKOCTH: TETPadp, KyO,

9 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI

CTEPEOMETPHUU U CIICICTBUS U3 HUX

IToHusTHE 00 AKCHOMATHUYECKOM

) https://lesson.edu.ru/lesson/8cee3722-

10 MIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI 5 d1c-49bd-935¢.9334 1c0ca3be

CTEPEOMETPUHM U CIICICTBUS U3 HUX

B3aumHoe pacnonoxeHue npsiMbIx B
1 MIPOCTPAHCTBE: NEPECEKAOIINECH,

napasuiesibHbIE U CKPEIIUBAIOIINECS

MpsIMbIC

[TapaniaenbHOCTb MPSIMBIX U TNIOCKOCTEHN B
12 MPOCTPAHCTBE: Napajlie/IbHbIC MPSIMbIC B

MPOCTPAHCTBE; NAPaLICIIbHOCTh TPEX

MPSIMBIX

[TapaniaenbHOCTb NPSIMBIX U MJIOCKOCTEHN B
13 npoctpancTie: [lapamienbHOCTh IPSAMON U

IUIOCKOCTH

https://lesson.edu.ru/lesson/4940b757-

14 VYriabl ¢ cOHanpaBIE€HHBIMH CTOPOHAMM cab7-49ef-8314-e9F108d0d 1c4
15 VYron Mexay npsiMbIMU B POCTPAHCTBE
16 Yron mexay npsiMbIMU B IPOCTPAHCTBE
17 [TapanienbHOCTH ITOCKOCTEM:

napajuiebHbIe TNIOCKOCTH
18 CBoiicTBa napajyIeNbHBIX MIIOCKOCTEN
19 [Ipocreiinme MpocTpaHCTBEHHBIE PUTYPHI




napajiCICIIUIIC

20 [locTpoenue ceuenuit
)1 MocTpoene cetenmuii https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd2
KonTpoasnas padora Nel mo reme
” "IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE.
I[HapaniaeJbHOCTH NPAMBIX H
iockocreit'
IleprieHAMKYIAPHOCTD MPAMOUN U
23 IJIOCKOCTH: MEPIIEHIUKYJISPHBIE PSIMbIE B
MIPOCTPAHCTBE
24 [IpsimMble napanienbHbie U
NEePHEHANKYIISIPHBIE K INTIOCKOCTH
)5 [IpsimMble napajienbHbIEC U
NEePHEHINKYIISIPHBIE K INTIOCKOCTH
26 [Ipu3Hak nepnesuKyJISIpHOCTH IPSIMOM U
IJIOCKOCTH
7 [Ipu3Hak nepneHauKyIIpHOCTH NPSIMOU U
MJIOCKOCTH
)3 TeopeMa o psiMOil epIIEHIUKYISPHOM https://lesson.edu.ru/lesson/29832d4a-
IJIOCKOCTH 1fd3-404d-8edb-c55b7¢7321c8
79 Teopema o IpsAMOM IEPIEHIUKYIAPHOU https://lesson.edu.ru/lesson/93bb0b91-
IUIOCKOCTH 29b9-4c90-91a4-23b99%e81212a
30 Teopema o IpsAMOU NEePIEHAUKYISIPHON
IJIOCKOCTH
31 [lepnenauKynsip U HAKJIOHHBIE:

pacCTOAHUC OT TOUYKH J0 IINIOCKOCTH,




paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

32

[leprieHIUKYNISp U HAKIOHHBIE:
paccTosiHue OT TOYKHU J0 TIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

33

HepneHz[I/IKmep 1 HAKJIOHHBIC:
pacCTOAHUC OT TOUYKH JO IINIOCKOCTH,
pacCTosAHUC OT HpHMOﬁ J0 IINIOCKOCTH

https://lesson.edu.ru/lesson/93167e33-
abbf-4032-8b8c-d839e07af2a5

34

HepneHz[I/IKmep 1 HAKJIOHHBIC:
pacCTOAHUC OT TOUYKH JO IIJIOCKOCTH,
pacCTosAHUC OT HpHMOﬁ J0 IINIOCKOCTH

35

VYTIIBI B IPOCTPAHCTBE: YTOI MEKIY
IIPSIMOM U TNIOCKOCTBIO

36

JIByrpaHHBIN yroJ1, TUHEHHBIN yIroil
JIBYT'PAHHOIO yrIJla

37

JIByrpaHHBIN yroJi, TUHEHHBIN yIroil
JIBYT'PAHHOIO yTIJla

38

[lepneHAUKYISIPHOCTD MIIIOCKOCTEM:
MIPU3HAK NEPIIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEN

39

[lepneHAUKYJISIPHOCTD MIIOCKOCTEM:
MPU3HAK NEPIIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEN

40

[IepneHAMKyYIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN

41

TeopeMa 0 TpEX NEepHEHIUKYISIPAX

42

Teopema o0 TpEX MepHEeHINKYIAPAX




43

TeopeMa o0 TpEX NEepHEHIUKYISIPAX

https://lesson.edu.ru/lesson/09071ad6-
8d3c-4414-bd8a-f4b7650c7257

44

KonTpoabnas padora Ne2 nmo remam
"IlepneHANKYJIAPHOCTH NPSAMBIX U
miockocrein" u "Yriabl Mexay
NPSIMBIMH U IJIOCKOCTAMH"

45

ITonsTue MHOTI'OI'paHHHUKA, OCHOBHBLIC
QJIEMCHTBI MHOT'OTpaHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH, pa3BépTI<a
MHOI'OI'paHHHUKA

46

[Ipu3ma: n-yromnpHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TTOBEPXHOCTh
IIPU3MBI

https://lesson.edu.ru/lesson/alfaa434-
6352-4200-a4aa-e8f21b34170e

47

[Tapannenenumnen, NpsaMOyroJbHbIN
napajuie’enunes 1 ero CBocTna

48

[InpaMuia: n-yrojibHast TMpaMuIa, IPaHy
Y OCHOBaHUE MHUpaMubl; O0KOBas U
IIOJIHASI IOBEPXHOCTh MTUPAMMUJIBI;
IIpaBUJIbHAS U yCEUEHHAS TUPAMUAA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUIILHOTO MHOTOTPAaHHUKA; TTPaBUIIbHAS
MpU3Ma U MpaBUIIbHAS TUPAMU/IA;
IpaBUJIbHAS TPEYTOJIbHAS MUPaAMUIA U
MPAaBUIBHBIN TeTpadip; KyO

50

[IpencraBnenue o NpaBUIBHBIX
MHOIOIpaHHHMKAX: OKTadAp, JOJAEKa’ Ip U
UKOCadP.




CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOUYKH, IPSMOH, TNIOCKOCTH.

51 DNEeMEHTBl CAMMETPUU B TUPAMUIAX,

napasuieNienune1ax, NpaBuiIbHbIX

MHOTOTpPaHHHKAX
5 Berurcienue 351eMeHTOB MHOTOTPAaHHUKOB:

péOpa, nuaroHaiu, yribl

[Tnomans OOKOBOI MOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTH MPSMOH TPU3MBI, TIOIIAH

OCHOBaHUH, TeopeMa 0 OOKOBOM

MOBEPXHOCTH TPSIMON TIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TPABHIILHOW ITUPAMUJIBI,

TeopeMa O IO OOKOBOU

MOBEPXHOCTU YCEYEHHON MUPAMU/IBI
55 KonTpoasnasi padora Ne3 no reme

"MHororpanuuku"
56 [TonsiTre 06 06BEMeE
57 O06bEM nupamuIbl
58 O06bEM nupamuIbl

. https://lesson.edu.ru/lesson/c38a768d-
59 O0BEM TUpaMuIbI
8281-4567-8ace-0d2c38f0fcle
. https://lesson.edu.ru/lesson/6136e6ef-
60 O06bEM nupamMuIbl
deel-485b-a334-147396d32062

61 O0BbEM ITPU3MBI
62 O0BEM TPU3MBI
63 O0BbEM ITPU3MBI




64

KonTpoabnasi padora Ne4 o reme
"O0BEMBI MHOTOTPAHHUKOB''

65

IToBTOpenune, 0000ImEeHNEe CUCTEMAaTH3ALUS
3HaHul. [locTtpoenue ceuenuit B
MHOTOTpaHHHUKE

66

[ToBTOpeHue, 06001IeHNE CHCTeMAaTHU3 AN
3HaHUW. BeruuciieHue pacCTOSSHUN: MEXTY
JBYMsI TOUKaMH, OT TOYKHU J0 MPSMOH, OT
TOYKH JI0 TNIOCKOCTH, MEXKTY
CKPEIIMBAOUIMMHUCS TPSIMBIMU

67

HTorosasi KOHTPOJILHAS padoTa

68

[ToBTOpenue, 0600IIEHNE CUCTEMATU3AIUS
3HaHUU. Beruucienue yriios: Mexay
CKPEIIMBAIOIIUMHUCS IPSIMBIMU, MEKIY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YIJIO0B, YIJI0B MEXKAY IIOCKOCTMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KoHTpoabHbI
Bcero P
e padoThI

[MpakTuyeckun
e padoThl

JJIeKTPOHHbIE HU(PPOBHIE
o0pa3oBaTejbHbIe pecypchl

Cdepa u map: ueHTp, paauyc, AMameTp;
TUIOMIA/Ib TTIOBEPXHOCTHU CEPhI

Bsaumnoe pacnonoxenue chepsl 1
IJIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; iomanb chepsl

N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus napa

HI/IJII/IHI[pI/IqGCKaﬂ IMOBCPXHOCTD,
o0pa3yroIne MWIHHIPHISCKON
MOBEPXHOCTH, OCh IHJIMHIPUYECKOMN
MOBEPXHOCTH

https://lesson.edu.ru/lesson/3ccb2fac-
977b-434e-8099-0b67b356a878

Hunuuap: ocHOBaHMS 1 OOKOBas
MOBEPXHOCTh, 00pa3yrolas 1 och;
Iomaas OOKOBOU M [OJHON
MOBEPXHOCTU

N300pakeHre MUIMHAPA HA TUIOCKOCTH.
PazBépTka uununapa. Ceuenus

TUTUHAPA (TJI0OCKOCTHIO, TapaJlIeIbHOM
WJIH TIePIEeHIUKYISIPHOM OCH IIMIIMHIPA)

https://lesson.edu.ru/lesson/a04ec2e9-
2905-4a8d-b0d8-a580385f0648

Konnueckas moBepXHOCTh, 00pa3yromnme
KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON TTOBEPXHOCTHU

Konyc: ocHOBaHue u BepIInHa,

https://lesson.edu.ru/lesson/4ac3c941-




oOpasyromias 1 0Cb; IUIONIa b OOKOBOH U
ITOJIHOW ITOBEPXHOCTH

1160-4de7-b279-4e8e94e943ad

VYceuéHHblil KOHyC: 00pasyronye u
BBICOTA; OCHOBaHUs U OOKOBast
ITIOBEPXHOCTH

10

N300pakeHre KoHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MII0CKOCTHI0, MapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
IIPOXO/AIIEeH Yepe3 BEPIINHY)

11

KomOuHanus Ten BparieHus u
MHOT'OIPaHHUKOB

12

MHOrorpaHHuK, ONMUCAaHHBIN OKOJIO
cdepsl; cdepa, BnucaHHAs B
MHOTOTI'PAHHUK WJIH B TEJIO BpallCHUs

13

[Tousarue 06 00BéMe. OCHOBHEIE
CBOMCTBA 00OBEMOB TeIl

14

OO0BEM UIMHIPA, KOHYCA

15

O0BEM mapa u wiomaab chepsl

16

[TooOHbIE Tea B IPOCTPAHCTRBE.
COOTHOIICHUSI MEXKAY TUIOIIAISIMA
MMOBEPXHOCTEH, 00bEMaMH 1O JOOHBIX
Tel

17

KonTpoasnas padora Nel mo remam
"Tena ppamenus' u "O0bembl Tea"

18

BekTop Ha MJI0CKOCTH U B POCTPAHCTBE

19

CrnoskeHne ¥ BEIYUTaHHUE BCKTOpPOB




20

YMHOKEHUE BEKTOPa HA YUCIIO

21

Paznoxenune BekTopa 1o Tpém
HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napajuienenunesa

22

Pewrenue 3aiay, cBs3aHHBIX C
MPUMEHEHHUEM TIPABUIT JICUCTBUH C
BEKTOpaMHU

23

[IpssmoyronbHasi cucTeMa KOOpAUHAT B
npocTtpanctBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3a1a4u B KOOpAUHATAX

https://lesson.edu.ru/lesson/dec09c82-
4fed-45c5-8b5¢c-5d16806132bd

24

VYron mexnay Bekropamu. CkajisipHOe
MIPOU3BEIEHNE BEKTOPOB

25

Beruucnenue yriioB Mex1y NpssMbIMH U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO IIPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KonTpoabHnas padora Ne2 mo teme
"BeKTOpPbI U KOOPAUHATHI B
npocrpancrse'

28

[ToBTOpEeHME, 0000IIEHNE U
cucreMmarusanus 3HaHuii. OCHOBHbBIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHAMETPHH

29

[ToBTOpEeHME, 0000IIEHNE 1
cucreMarusanus 3HaHuii. OCHOBHbBIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpEeHME, 0000IIEHNE U




cUCTEMAaTH3alli 3HAHWM. 3a1aun
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1

31 CUCTEMaTHU3aIlus 3HaHUM. 3a1aun 1
TUTAHAMETPUHU B METOJIbI HX PEIICHHUS
[ToBTOpEeHME, 0000IIEHNE U

1 cucremMaru3anus 3HaHui. OCHOBHbBIC 1
burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUU

33 HToroBasi KOHTpoJIbHAsA paboTa 1

34 [ToBTOpenue, o6o0IIeHNE 1 |

cucCTeMaTH3alud 3HAaHUUI

OBIIEE KOJIMYECTBO YACOB 10
[NPOT'PAMME

34




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYAEHUKA

MaremaTuka: anreOpa u Hayajla MaTeMaTHIECKOro aHanu3a, reomerpus. ['eomerpust 10-11-
i xmacc: 0a3oBblii W yrimyOnéHueid ypoBHH: yueOHHMK/JI.C.Atanacsn, B.D.Byty3os,
C.b.Kagomnen (u mp.).-11-eusn.,crep. — Mocksa: [Ipocsemenue,2023. -287,(1)c.:un.-(MI'Y
-1IIKOJIE).

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. 3uB b.I'. lunaktuyeckue martepuanbl no reomerpuu s 10 kmacca. — M.:
IIpocgemienue.

2. 3uB b.I'., Meiinep B.M., baxanckuii A.Il. 3anauun o reometpun s 7 — 11 kimaccos.
— M.: IIpocsemenue.

3. Caaksn C.M., byry3zoB B.®. Uzyuenme reomerpuu B 10 — 11 knaccax:
Metoauueckue pekoMeHAanuuu K yuyeOHuky. Kuura s yuurens. — M.
[Ipocsenienue.

4. OpexoBa A.W. 3agaun Ha roToBbIX 4Yeprexkax. CrepeoMeTpusi: MPAKTUKYM IS
yyalmxcs y4pexJIeHud oOiero cpenHero obpaszoBaHusi: B 24. — Mo3bipb: benbiii
Betep, 2014

5. Epmosa A.Il., I'omo6opoasko B.B. CamocTosiTennbHbIE U KOHTPOJIbHBIE PabOTHI st
10, 11 knacca. — M.: Unekca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f414736

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIBI
10 kjacc
KoHTponbHaa pabota no teme «lMpamblie U NIOCKOCTU B MPOCTPAHCTBE»

Bapuanm 1

1. IInockocth a nepecekaer cropoHbl AB u BC tpeyronbauka ABC

coorBercTBeHHO B Toukax D u E, mpuuem AC|a. Haiigure AC, ecim BD:AD=3:2 u
DE=9 cwm.
2. PebOpo kyba paBHO 8 cM. Haiigure:



a) AWaroHanb Kyoa;

0) TuIomaas ceyeHUs, MPOXOIAILIEro 4yepe3 JBE JUaroHaiu Kyoa.

3. Touxka O — uenrtp BnucanHoil B TpeyrodbHUK ABC oxpyxHoctu. K miockoctu
JAHHOTO TpeyroyibHUKa mpoBeaeH mneprneHaukyiasp OK. Haimute paccrosiuue ot Touku K
0 cTopoH TpeyroibHuka, ecnu AB=BC=20 cm., AC=24 cm., OK=12 cm.

4. B npsamoyronsHoMm mnapamnenenunenre ABCDA ,B,C,D, nano: AB=BC= 3\/5 CM.,
BD, =12 cm. Haiigure: a) paccrosiHue Mexny npsmeiMu BD, u AA,; 06) yron mexay
npssmoii BD , m mnockoctero ABC.

Bapuanrt 2

1. Ilnockocts a mepecexkaer cropoHbl AB u BC tpeyronbauka ABC

coorBercTBeHHO B Toukax D u E, mpuuem AC|a. Haiigure AC, ecim BD:AD=4:3 u
DE=12 cm.

2. Pebpo kyba paBHO 6 cM. HaiimuTe:

a) JuaroHaiab Kyoa;

0) miowW@aAb CEUYEeHMs, IMPOXOIAIIEro Yepe3 JABE JUaroHaiu Kyoa.

3. Touka O — uentp BnucanHod B TpeyronbHUK ABC okpyxHoctu. K miockoctu
JAHHOTO TpeyroyibHUKa mpoBeaeH nepneHaukyasp OK. Haiigute paccrositnue ot toukm K
1m0 cropoH TpeyroibHuka, ecnu AB=BC=30 cm., AC=48 cm., OK=16 cm.

4. B npsamoyronsHoMm napamienenunene ABCDA B, C,D, nano: AB=BC= 42 cM.,
BD, =16 cm. Haiinure: a) paccrosHue Mexnay npsMmeivu BD, u AA,;

6) yron mexay npsmoit BD, u mnockocteio ABC.

11 kaacc

KoutposbHas padora no reme «Tesia BpameHus»
Bapuanr 1

1. OceBbIM ceueHHEM KOHYCa SBIISETCS TPEYTOJNbHHUK, IB€ CTOPOHBI KOTOPOTro paBHbI 10 u 5
cM. Haiimure paguyc ocHoBaHus kKoHyca: a) 10 cM; 6) 5 cm; B) 20 cm; T) 2,5 oM.

2. Pammyc mapa yBenmunics Ha 200%. Haiiaure, BO CKOIBKO pa3 yBEIMUYHICS 00BEM Imapa.

3. Pammyc ocHOBaHWS LMIMHIApA paBeH 2 cM, a BbicoTa — 4 cM. [lomecTtuTcst mu B 3TOT
WIMH/IP map, 00bEM KOTOPOTO B JiBa pa3a MEHbIIe 00bEMa uIMHApa?

v} . “ 4
4. llenTpanbHblil yron B pa3BépTke OOKOBOI MOBEPXHOCTU KOHyca paBeH 120 . BricoTa
KOHyca paBHa 4% 2 cum. Haiigure 06bém KOHYyca.

5. HaliguTte mmomanas cdepbl, OMMCAHHONH OKOJIO MPAaBUIBHOW TPEYroJbHOW MHPAMHJIBI, Y

KOTOPOM CTOpOHAa OCHOBaHHS paBHA 6v2 , a OoxoBble p&Opa B3aUMHO
MEePIEHIUKYIISIPHBIL.

Bapuant 2

1. OceBbIM ceueHUEM KOHYCA SBISIETCS TPEYTOJIbHUK, ABE CTOPOHBI KOTOPOTO paBHbI 14 u 7
cM. Haiimure paguyc ocHOBaHUs KoHYyca: a) 7 cM; 0) 28 cm; B) 3,5 cm; 1) 14 oM.



Paguyc mapa yBeanuuics Ha 300%. Haiinure, Bo ckoibKo pa3 yBennuuics 00bEM mapa.

Panuyc ocHoBanust mmiuHApa paBeH 3 cM, a BbicoTa — 2 cM. [lomecTuTcst i1 B 3TOT
HUWIMHJP map, 00bEM KOTOPOro B JiBa pa3a MEHbIIE 00bEMa HUIHHIpa?

X3 ~ £
LenTpanpHblil yroa B pa3BépTke OOKOBOM MOBEPXHOCTU KOHyca paBeH 120 . Boicora

KOHYyca paBHa 2% 2 cm. Haitate 0658m KOHYca.

Haiinure mutomans cdepsl, onmucaHHONH OKOJIO MPAaBHIBHOW TPEYroJbHOW MUPAMUIBI, Y

KOTOPOM CTOpPOHAa OCHOBaHHS paBHA 8v2 , a OoxoBble p&Opa B3aUMHO
MEePIEHIUKYIISIPHBIL.
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