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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma ydeOHOTO Kypca «['eomeTpus» 06a30BOTO YPOBHS IS 00yJArOIINXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepaabHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CPEIHEro oOmEero odpa3oBaHUs, ¢ yU4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIbIBISEMBIX K MAaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUI POCCHIICKOTO 0Opa3OBaHUS.
Peaﬂmaulxm IIporpaMmabl oOecrieuuBaeT OBJIAACHHUC KIIFOYE€BBIMHU KOMIICTCHIIUAMU,
COCTaBJIIIONUMH OCHOBY JUUISl CAMOPA3BHTHSI M HENPEPHIBHOTO OOpa30BaHHS, IEIOCTHOCTD
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHS JJMYHOCTH OOYYAIOIIUXCSI.

HEJIX U3YUYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh ydeOHOro Kypca TeoMETpHH Ha YpOBHE cpefaHero oOmero oOpa3oBaHUS
00yCIIOBJIEHa MPAKTHUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX U MPEIMETHBIX pe3ylbTaToOB
0o0y4eHUsT TEOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BUTHS OOyYarommxcsi, GOpMUPOBaAHUS
(YHKIMOHATHPHOH MaTeMaTHYECKOW TPAMOTHOCTH, W3YyYEHUS JPYTHX YYEOHBIX TUCIHILIHH.
Pazputne y oOyuarommxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU
TeOMETPUUECKUX a0CTPaKIUW, COOTHOIIEHUU PEalbHOTO U WJCALHOTO, XapaKTepe OTpasKeHUs
MaTE€MaTHYECKOW HAayKOH SIBIICHUU U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTHYEeCKOTO MOJICIMPOBAHUS B HAaydyHOM IIO3HAHWUM M B MPAKTUKE
crnocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHPOBO33PEHUS YYAIIMXCS, a TakKe KauecTB
MBIIUICHHSI, HEOOXOIUMBIX JJIsl aaNTallii B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBisercss ogHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEAHEro OOIIero
o0pa3oBaHMs, TaK KaK OOECIIEYMBAET BO3MOXKHOCTh M3YYECHHs KaK JUCIUIUIMH €CTECTBEHHO-
Hay4YyHOU HAIpaBJIICHHOCTH, TaK U TYMaHUTapHO.

Jlorudeckoe MbIUIeHHE, (OPMUPYEMOE TPHU U3YYCHUU OOYYAIOUIUMUCS TMOHATHIHBIX
OCHOB TEOMETPUM M TOCTPOCHUM ILEMOYKU JIOTMYECKHX YTBEPXKIACHUNH B XOJA€ pEUICHHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTb W OIPOBEPraTh THIIOTE3bl HETMOCPEICTBEHHO
UCIIONIB3YIOTCS TPU pEIIeHUH 3a7ad €CTeCTBEHHO-HAy4YHOI'o IMKJIA, B YaCTHOCTH U3 Kypca
buzukm.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAeT CYUIECTBEHHYIO pOJb BO BCEX
o0macTsax JesTeNbHOCTH 4YenoBeka. OpueHTanusi YejaoBeKa BO BPEMEHHM M INPOCTPAHCTBE —
HEO0OXOAMMOE YCJIOBHE €r0 COLMAIBHOTO OBITHS, (opMa OTpaX€HUS OKPYKAIOIIETO MUpa,
yCIIOBME  YCIEUNIHOTO TMO3HAHUS M  aKTHUBHOTO  MPeoOpa3oBaHUsl  JEHCTBUTEIHLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00beINHAET pa3Hble BUABI YUeOHOM U TPyI0BOH
NeSITeTIbHOCTH, SBJSIETCS OJHUM M3 NMPO(ECCHOHANBHO BaKHBIX KAdeCTB, IMO3TOMY aKTyajbHa
3ajaya (popMHUpPOBAHUS Yy OOYyYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBUIHOCTU
00pa3HOTr0 MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPaKTHYECKOU
JESITEIIbHOCTH 110 MHOTHM HAIIPaBICHUSM.

Lenb ocBoeHUs porpaMMbl yueOHOTo Kypca «['eomeTpusi» Ha 6a30BOM ypoBHE O0yUCHHUS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJBTYPHOE pPa3BUTHE OOYYAIONIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH TPUOOPETEHUS W HCTOJIb30BAaHUS CHCTEMAaTHYECKHUX T'€OMETPUUYECKUX 3HAHUHU U
NecTBUH, crienU(UIHBIX T€OMETPHH, BO3SMOXXHOCTH YCIEIITHOTO MPOAOJIKEHHS 00pa30BaHUs 110
CHENHATBHOCTSM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOJIE30BAaHHEM T€OMETPHH.

[IporpaMmma mo reomeTrpun Ha 0a30BOM ypOBHE IMpelHa3HAaueHa Uid OO0Yy4arou[uxcs
CpelHEel IIKOJIbI, HE HWCHBITHIBABIINX 3HAUYUTEIbHBIX 3aTPYJHEHHI HA YpOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o0lre MaTeMaTHYecKue YMEHHUs, CBSA3aHHbIE CO CIeUU(PUKON reOMETpUH U HEOOXOAUMBIE IS
YKU3HU B COBpEeMEHHOM oO1uiecTBe. Kpome 3Toro, oHu UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHUIO
Oonee ri1yOOKO, €CITU B JAlTbHEHIIIEM BOSHHUKHET HEOOXOIUMOCTh B TEOMETPHUECKHUX 3HAHUIX B
npo¢eCCUOHATBLHOMN 1eATEIIEHOCTH.

JlocTrxeHue e OCBOCHUS POrpaMMbl 00€CIIEYMBAECTCS PEILIEHUEM COOTBETCTBYIOLIUX
3anmau. [IpuopureTHBIMU 3a1a9aMu OCBOCHHMS Kypca «I eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJIaccax sIBIISIFOTCS:

e (QopmupoBaHuE TNPEJCTABICHUS O TEOMETPUM KaK YacTU MHUPOBOH KYyJIbTYypbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABIECHUS O MHOIOTPAHHMKAX M TeJaxX BpallleHUS Kak o
BXHEHIIINX MaTeMaTHYECKUX MOJIENIX, MO3BOJSIONINX OMUCHIBATh U U3YyYaTh pa3HbIe
SIBJICHHS OKPYXKAIOILEro MUPA;

e (QopmupoBaHuE yMEHHs PAclO3HABAaTh HAa UYEPTEKax, MOJECISIX U B PEATbHOM MHUPE
MHOTOTPaHHUKH U T€Jia BpaLCHHUS;

e OBJIAJCHHE METOAAMU pELICHHS 3aJad Ha [OCTPOSHHs Ha H300pakKeHUsIX
IIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmMupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTHUSIMH O MHOTOTPAaHHUKAX H
Telax BpallleHUsI U UX OCHOBHBIMU CBONCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a7a4; (HOPMHUPOBAHHE yMCHHS
MPOBOAWTH  HECJOXKHBIE  JIOKa3aTENbHbIE  PAcCyXKJIEHUS B  XOAE  pelIeHUd
CTEPEOMETPUYECKUX 3a/1a4 H 33/1a4 C MMPAKTUIECKUM COJCpKAaHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH  0Oydarommxcs,
MO3HABATEIBHON aKTUBHOCTHU, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHHUS;

e (QopmupoBanue (QyHKIHOHAIBHON T'PaMOTHOCTH, PEJIECBAHTHOW T€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS T€OMETPHUUECKUX TOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEATBbHBIX JKU3HEHHBIX CUTYallMsSX W TMPH W3YYCHUU IPYTHX yYeOHBIX MPEIMETOB,
IIPOSIBJICHUS] 3aBHUCHUMOCTEH M 3aKOHOMEPHOCTEH, (QOpMYJIUpOBaTh HX Ha S3bIKE
reOMeTpUM U CO3[aBaTh TI'EOMETPUYECKHE MOJIEJIM, MPUMEHATh OCBOEHHBIN
reOMETpPUUYECKUN ammapar s pelIieHus MPaKTHKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OIICHUBATH MOJYUYEHHBIE PE3YIIbTATHI.

OTnuuuTenbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN
B HayaJie ero M3yueHus 3aJad, pellaeMblX Ha YPOBHE WHTYUTHBHOTO TIO3HAHMS, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJA HUMHU, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOT0 M TMPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKAHWE WHTYUTUBHBIX
IPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3yUEHUIO IPEIMETA.

[Ipenmourenue OTHAETCS HATJIATHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CThb
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTHYECKON
NEATENbHOCTH. Pa3BUTHE INpPOCTPAaHCTBEHHBIX IPEACTABICHUM y ywamuxcsi B Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET pEIICHU 3a7a4 Ha CO3/1aHKEe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpPHpPOBAHUE IMPOCTPAHCTBEHHBbIMU oOpazamu. CoznaHue oOpas3a MPOBOIAUTCS C
OTOPOM Ha HATTSAHOCTH, & ONEPUPOBAHHE 00Pa30M — B YCJIOBHSIX OTBJICUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOI0 COJIEPIKaHNUs.

OcHoBHblE coaepkaTesnbHble JuHUM Kypca «['eomerpum» B 10-11 kijaccax:
«MHororpanHuKn», «IIpsiMble U IJIOCKOCTH B MPOCTpAHCTBE», «Terna BpauieHus», «BekTopel u
KOOPAMHATHI B IPOCTPaHCTBE». DOpMUPOBAHKE TOTUUECKUX YMEHHUH pacnpeensieTcs He TOIbKO



M0 COJIepPKATENbHBIM JIMHUSM, HO W MO rojJaM OOydYeHHUS Ha YPOBHE CpPETHETO OOIIero
o0Opa3oBaHusl.

Conepxkanre 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEIAMETHBIM pEe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMBbl, pactpeieIEHHBIM 0 TOAaM 00yUYeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3oMm,
I-ITO6I>I OBJIAJCHUEC reoMETpUICCKUMU IIOHATUAMHA u HaBbIKaMU OCYHICCTBJIAIOCH
MOCJIEIOBATEIPHO W IIOCTYNATENbHO, C COOJIOJICHHEM TNPUHIIMIA TMPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHUS BKITIOYAINCH B OOIIYI0 CUCTEMY T€OMETPHUYECKHIX MPEACTABICHUN 00yYaromnuXcs,
pacmupsis 1 yriayousis e€, o0pa3ys IpOouHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun oTBoauTCs 2 4aca B Henenmo B 10 knacce u 1 yac B Hegento B 11
KJ1acce, BCEro 3a JiBa rofa ooy4enus - 102 yueOHBIX daca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, MpocTpaHcTBO. [loHsTHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacnosiokeHue MpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, apaJlIeIbHbIE U
CKpeluBawmuecss npsambie. llapannenbHOCTh MNPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble TpsIMble B MPOCTPAHCTBE; MAPAIEIbHOCTh TPEX MPSMBIX; MAPATUICIbHOCTh
OpsIMOM M TIJIOCKOCTH. YTJBI C COHANPAaBICHHBIMH CTOPOHAMH, YTOJI MEXIY NpPSIMBIMH B
npoctpaHcTBe. [lapanminenbHOCTh  TUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX TuIockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (GUTYPHI HA TIOCKOCTU: TETPAdIP,
KyO, apayyieNenumne/; MOCTPOSCHUE CEUSHUIA.

[leprieHaAUKYASIPHOCTh TPSMOM M IUIOCKOCTH: TEPHCHAMKYJSPHBIE TpsSMbIE B
IPOCTPAHCTBE, NpPsIMbIE MApaUICIbHBIE M IEPHEHIUKYJSPHbIE K IUIOCKOCTH, MpPHU3HAK
NEePHEHANKYISIPHOCTA TOPSIMOM M IUJIOCKOCTH, TeOpeMa O NpsIMOM MNepHeHIUKYISIPHOU
MJIOCKOCTH. YTIbI B MPOCTPAHCTBE: YroJl MEXIY MPsIMOM U IJIOCKOCTBIO; ABYTPAHHBIN yTrod,
JUHEWHBIN yrojl ABYrpaHHOrO yria. [lepneHauKkyisip U HaKJIOHHBIC: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PAacCTOSHUE OT MPSAMON [0 IUIOCKOCTH, MPOeKIus GUrypbl Ha IJIOCKOCTb.
[lepneHauKyASIPHOCTD IJIOCKOCTEH: MPU3HAK MEPIEHINKYIIPHOCTH ABYX IIocKocTell. Teopema
0 TPEX MEPIECHIUKYIIAPaX.

MHoOrorpaHHuKHu

[lonsiTHE MHOTrOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOTIOIDAHHHUKA, BBIIYKJIbIE U
HEBBITYKJIblE MHOTOTPAHHUKHU; Pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yroiapHas npusma; rpaHu
¥ OCHOBAHUS MPU3MBI; MIpsMasi U HaKJIOHHASI IPU3MbL; OOKOBAs U MOJIHAS TTOBEPXHOCTH IIPU3MBIL.
[Tapannenenunen, npssMOYroJbHBIN Napajuieenune u ero cBoicrea. [lupamunga: N-yronpHas
nUpaMuja, TPaHU M OCHOBAaHUE NUPaMU[bI; OOKOBas W IMOJIHAS TOBEPXHOCTb MHPAMUJbL;
npaBUibHAsi W YCEUEHHas MupaMuja. OJNEMEHThl Npu3Mbl M nupamuibl. I[IpaBuiibHbIE
MHOTOTPAHHUKHU: TMOHATHE MPABUILHOTO MHOTOIPAHHMKA; MPaBHIIbHAS MPU3Ma U MpaBUIbHAs
nyupamMua; MpaBUIbHAS TPEYToJibHAS MUpPaMHIa U MPAaBWIbHBIN TeTpasap; kyO. [IpencraBnenue
O IMpaBWIbHBIX MHOTOTPaHHHUKAaX: OKTajap, Jojaekadap u wukocadap. CedeHus NpU3MbI U
UpaMUBbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOM, MJIOCKOCTH.
DJIEMEHTBl CHMMETPUH B TUpamMuax, napauiejenuneaax, npaBUuibHbIX MHOTOTPaHHUKAX.

Brrurciienue 351eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaronanu, yrisl. [Inomans O0KOBOMA
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH NPSMOM MPHU3MBI, IUIOMIaJAb OCHOBaHH, Teopema O
OOKOBOH MOBEPXHOCTH TpSAMON mpu3Mbl. [lnomans OGOKOBOI MOBEPXHOCTH M TMOBEPXHOCTHU
NpaBWIBHON MUpaMubl, TeopemMa O IUIOMmAgu yceuéHHO nupamuibl. [lonstue o6 oObEMme.
O06bEM upamMuIbl, IPU3MBI.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHONIICHHUS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH,
00BEMaMHU ITIOJO0HBIX TEN.

11 KJIACC

Tesa BpanieHus



Hunuaapudeckass MOBEPXHOCTh, O0pa3ylomue MUIUHAPUIECKONW TOBEPXHOCTH, OCh
WIHHPAYECKOHN MoBepXHOCTU. [{MmuHAp: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 0Opasyromas u
OCh; TUTOMIAh OOKOBOM U TTOJTHOW MTOBEPXHOCTH.

Konudeckasi moBepXHOCTb, 00pasylolIe KOHUYECKOH MOBEPXHOCTH, OChb M BEpIIMHA
KOHUYECKOW moBepXHOCTH. KOHyc: oCHOBaHHME W BeplIMHa, 0oOpasyromiass U OCh; IUIOMIANb
OOKOBOHM M TIOJTHOM MOBEPXHOCTHU. Y CEUYEHHBI KOHYC: 0Opa3ylolluMe M BbICOTa; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUaMeTp; IUIOHIaAb MOBEpXHOCTH cdepbl. B3aumHoe
pacmoioskeHue cepbl U MII0CKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; IIoanb chepsl.

N3obpaskenue Ten BpameHus Ha IIIOCKOCTH. Pa3BépTka mimHApa U KOHyca.

KomOuHanuu Tten BpaiieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONHUCAHHBIA OKOJIO
cdepsl; chepa, BIMcaHHAS B MHOTOTPAHHUK, WU TETIO BPAIICHUS.

[Tonstne 06 o0béme. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJIBHOTO Tapayienenunena u ciaeAcTBus u3 He€. O0béM mumnuHapa, koHyca. O0bEM
mapa v 1iomasb chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAISIMU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETI.

Ceuenust nwiuHIApa (MapauleIbHO W TEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPILUHY ), CEUSHUS 1Iapa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu 1 B mpocTpancTBe. ClIOKEHNUE U BEIUUTAHUE BEKTOPOB. Y MHOKCHHE
BEeKTOpa Ha 4ucio. Pa3nokeHune BeKTopa TMO TpEM HEKOMIDIAHAPHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aiay, CBSI3aHHBIX ¢ IPUMEHEHUEM MPaBUII JIEHCTBUI C BEKTOPaMHU.
[TpsimoyronbHasi cuctemMa KOOpAMHAT B TpocTpaHcTBe. KoopmuuaTtel BekTopa. [Ipocteiimue
3alayl B KOOpAMHATaX. YTol MexAy BekTopamu. CKamspHOE NPOU3BEIECHUE BEKTOPOB.
Brrunicnienue yrioB MeXAy MNPSMBIMH M TUIOCKOCTSAMH. KOOpIMHATHO-BEKTOPHBIM METOJ TpU
pEIICHUN TEOMETPUUYCSCKUX 3a/1a4.



INIVIAHUPYEMBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS IporpaMMmbl ydyeOHOro mnpeamera «MaTeMaTHKa»
XapaKTepU3yIOTCS:

I'pazxknanckoe BociuTaHue:

C(OPMHPOBAHHOCTBIO TIPAXJAHCKOW MO3UIMHM OOydaroumlerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 YJICHA POCCUHCKOro OOILECTBa, MPEACTaBIEHUEM O MAaTEMaTHUYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBICHHH, MNpPOIENyp TIpakJaHCKOro oOriecTsa
(BBIOOpBI, OMPOCHI M TMp.), YMEHMEM B3aUMOJCHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B
COOTBETCTBUM € UX (QYHKIMAMU M Ha3HAYEHUEM.

IIaTpuoTHYecKkoe BOCIMTAHME:

c(OPMHPOBAHHOCTHIO POCCHIMCKOMN Ipa)X1aHCKOW MACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HaCcTOSALIEMY pOCCHUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHMEM K JIOCTHIKEHUSIM
POCCHIMCKMX MAaTE€MaTUKOB M POCCUHUCKON MaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
JOCTH)KEHUH B IPyTrUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIINTAHMSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOr0 Hapoaa; cHOpMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IIPHUMEHEHUEM
JOCTHKEHUM HAYKH M JIEATENBHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJAJa B IOCTPOCHHUE
YCTOWYUBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTAHUE:

JCTCTUYECKMM  OTHOLIEHWEM K  MHpYy, BKIIOYas OCTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pacCyXAeHuil; BOCIPUUMYHBOCTHIO K
MaTEMaTHYECKUM acleKTaM pas3JInYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHHUE:

C(OPMHPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTH4YeCKHe 3HAaHUS B HHTEpecax
310pOBOro M 0e30macHOro obpasa *U3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO
(3mopoBoe mMTaHHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHHA M OTIbIXa, PEryJspHas (Qu3nuecKas
AaKTUBHOCTb); (PU3MUECKOIO COBEPUICHCTBOBAHUS, NIPU 3aHATHUAX CIIOPTUBHO-0310POBUTEIBHON
NS TEIIbHOCTBIO.

TpynoBoe BocliMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM LEHHOCTH TPYIOIIOOUs; MHTEPECOM K pPa3IUYHBIM
chepam mpodhecCHOHATLHOW JeSATeLHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHUIOKECHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymieil mpodeccun u pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM00Opa30BaHUI0 Ha TMPOTSHKEHUHM BCEH >KU3HMU; TOTOBHOCTbIO K AKTUBHOMY YYacTUIO B
pELIEHNH IPAKTUYECKHX 3a7jad MaTEMaTHUECKON HAlpaBIECHHOCTH.

JKO0JIOTHYeCKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYphl, NOHMMAaHUEM BIHMSIHHUA COLUAIBHO-
SKOHOMMUYECKHX IPOLIECCOB HAa COCTOSHHUE NPUPOJHOM M COLMAIBHOW CpPElbl, OCO3HAHHEM
r100aNbHOTO  XapakTepa  SKOJOTMYECKHMX  IpoOJieM; OpHEeHTalue Ha  NpUMEHEHHE
MaTeMaTHYeCKUX 3HAHWU JUIs pelIeHHs 3a/7a4 B 00JaCTH OKPY’KAIOMIEH Cpe/bl, TUIAaHUPOBAHHS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPY>KAIOILEH CPEJIBI.

IleHHOCTH HAYYHOIO MO3HAHMA:



c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM MaTeMaTHYECKON HAyKH Kak C(epsbl
YEJIOBEYECKOU JIEATENBHOCTH, dTAallOB €€ Pa3BUTHA W 3HAYUMOCTH [UIsl Pa3BUTHs LIMBWIN3ALNN;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH W MaTEeMaTHYECKOH KyJbTYpOW KaK CPEICTBOM II03HAHUS
MHpa; TOTOBHOCTBIO OCYILIECTBJIATH IIPOEKTHYI0 M HCCICAOBATEIBCKYIO JIE€ATEIIBHOCTD
WHAMBUYaJIbHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIC pe3yIbTaThl OCBOCHHUS POTrPaMMBbI y4eOHOTo TpeaMera « MaTeMaTHKay
XapaKTepPU3yIOTCS  OBNAJICHUEM  YHHBEPCAJIBHBIMU  HO3HAGAMENbHbIMU  OCliCMEUAMU,
VHUBEPCANbHIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSAMU,  YHUBEPCANbHOIMU — PecyISsmMUGHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamenshsle oeticmeus, obecneyusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCco8 00YyHarowmuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMEeNbCKUX onepayutl, ymeHuil pabomams ¢ uHgopmayueti).

Ba3oBblesiornyeckueneiicTBus:

® BBUIBIITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPH3HAKK MAaTEMAaTUYECKUX OOBEKTOB,
MOHSATHUI, OTHOLICHUH MEXIY MOHSTUSAMH; (POPMYJIMPOBATH ONPEACICHUS MOHITHM;
yCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIACCU(HUKAIIMYA, OCHOBAHHUS JJIsi 0000IICHHUS
U CpaBHCHHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIH3a;

® BOCIPUHHMMATH, (POPMYJIMPOBATh U MPEOOPA30BHIBATH CYXKACHUSA: YTBEPIUTCIbHBIC W
OTpHIIATE/IbHBIC, CIMHHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

®  BBIIBJIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEUHs B (haKTax,
JAHHBIX, HAONIONEHUSIX W YTBEPKICHUAX;, TNpeajaraTh KPUTEPUU ISl BBISIBICHHS
3aKOHOMEPHOCTEH M MMPOTHBOPEUHH;

e JeNaTh BHIBOJBI C HMCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JACTYKTHBHBIX M WHIIyKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIFOUCHHUI TI0 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIIFHO JJOKA3aTeIhCTBA MATEMATUICCKUX YTBEPKIACHUN (TIpsSMBbIC
U OT TPOTUBHOTO), BBICTPAUBATh AapPryMEHTAIMIO, MPHUBOAWTH TPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO penieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusl, BBIOUpaTh HanOOJIee MOIXOASAIINA ¢ YIETOM CaMOCTOSITEIBHO BBIACICHHBIX
KPUTEPHUEB).

Ba3oBblenccienoBaTe/ibCKue e CTBHA:

® UCHIOJB30BaTh  BONPOCHl  KAaK  HCCIICJOBATEIIbCKUH  WHCTPYMEHT  ITO3HAHMS,
(bopMyIHpPOBaTH BOMPOCHI, (PUKCUPYIOLIHE MPOTHBOPEUUE, MPOOJIEMY, YCTaHABIUBAThH
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APryMEHTUPOBATh CBOKO MO3HIIHIO,
MHCHHE;

® [POBOJUTH CAMOCTOSTCILHO CILUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCIICOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OO0BEKTa, SBJICHHWSA, Ipoliecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEKAY 00bEKTaMU, SIBICHUSIMH, IIPOLIECCAMHM;

®  CaMOCTOATENbHO (OpMynupoBaTh OOOOIIEHHMS ¥  BBIBOJABI 10  pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOJICHHS, UCCIIEIOBAHUS, OLICHMUBATH JIOCTOBEPHOCTh IMOJIYyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHUIA,



® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATDH MPEANOI0KCHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBHUSX.

Paborta ¢ unopmanmeii:

® BBIABIATH AehUIUTHI WH(OPMALIUY, JAHHBIX, HEOOXOIMUMBIX Ui OTBETa Ha BOMPOC H
JUTS PELIeHUs 3a1a4u;

e BpIOMpaTh HMH(POPMALMIO M3 HCTOYHMKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTH3UPOBATh W HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (hopm
Mpe/ICTaBICHMUS,

® CTPYKTYpHpOBaTh HWH(POPMALHWIO, TPEACTABIATH €€ B pa3uyHbiX  (opmax,
WUTIOCTPUPOBATH TpaduvecKy;

® OIICHWBaTh HAAEKHOCTh HWHPOPMALMU TI0 CAMOCTOSTENHFHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) VHugepcanvhvle KOMMYHUKAmMUGHbIE Oelicmsus, 00ecneyusarom chopmuposanHoCmsy

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menue:

e BOCIPUHHMMATH U (HOPMYITUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHSAMHU U LEISIMHU
oOlIeHMs; SCHO, TOYHO, IPAaMOTHO BBIPaXXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y pelIeHHs 3a]ja4i, KOMMEHTHPOBATh
MOJIyYCHHBIH Pe3yJIbTar;

e B Xoje oOCYXJEHHS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYkIaeMOi TEMbI, IPOOIEMBI,
pemaeMol  3aja4yM, BBICKAa3bIBaTh MWJEH, HAICJICHHbIE Ha TIOUCK pPELICHHUS;
COTIOCTaBJISITh CBOM CYXICHHS C CYXICHHSIMH JpPYyTUX YYaCTHHKOB JHAjora,
00HapYXMBATh PA3INUME U CXOJCTBO MO3UIINMA; B KOPPEKTHOU GopMe GOpMyITUPOBATH
pasHoTacHsi, CBOM BO3PAKEHUS;

® [pPEACTaBIATH PE3yJbTaThl PEILICHUS 3aJauM, SKCIIEPUMEHTA, UCCIEOBaHMs, IPOCKTAa;
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3a/ad Mpe3eHTalu U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHnuecTBo:

e [IOHMMaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYaJIbHOH pabOTHI
IpU pelleHWH Y4YeOHBIX 3aJay; MPUHUMATh LEJdb COBMECTHOW JEsTeNbHOCTH,
IUTAHUPOBATh OPTraHU3allMI0 COBMECTHOW paboThl, pachpenensTb BHABI padoT,
JIOTOBApHUBATHCS, OOCYXJIaTh TPOLIECC M pe3ysibTaT padoThl; 0000IIaTh MHEHHUS
HECKOIBKHX JIIOJICH;

® yYacTBOBaTh B IPYMIOBLIX opmax paboThl (00CykAeHUs, OOMEH MHEHUI, «MO3TOBbIE
IITYpMBl» W WHBIE); BBHINOJHATH CBOIO YacTh pabOTBl W KOOPIMHHPOBATH CBOU
JEUCTBUS C IPYTUMH YJIeHAMH KOMaH/bl; OIIECHUBATh KaUe€CTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuensvie oeticmaus, obecneyusarom Gopmuposanue CMoiCio8bIx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszaums:

®  COCTaBJISATH ILJIaH, aJITOPUTM PEILIEHUS 3aJ]aul, BEIOUPATh CIIOCO0 petieHus ¢ y4€ToM
MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4€TOM HOBOI HH(OpMAIIHIH.

CaMOKOHTPOJIb:



e BJAJeTh HAaBbIKAMM II03HABATENBHON peQIieKCHu Kak OCO3HAHUS COBEPIIAEMBIX
JEMCTBUH M MBICIMTENBHBIX MPOLECCOB, MX pe3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIpOLEecca M pe3ysibTara PEIICHWs MaTeMaTH4eCKOU
3a]1a4H;

® IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPU PELICHUM 3aa4d, BHOCUTH
KOPPEKTHUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAMICHHBIX
OLIMOOK, BBISBJICHHBIX TPYIHOCTEI;

® OIICHUBaThb COOTBETCTBME pe3yjibTaTa ILEIU M YCIOBHUAM, OOBSICHATh NPUYHUHBEI
JOCTIDKEHUSI WIN HEJOCTHKEHMS pe3yJbTaTOB MAEATENbHOCTH, HaXOIUTh OLIMOKY,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPSMAas, MJIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX IPU PEIICHUH T€OMETPHYECKUX
3a1ad.

OnepupoBaTh MOHATHAMU: MAPAVIENBHOCTh U MEPNEHAMKYISIPHOCTh HPSMBIX U
IIJIOCKOCTEM.

KnaccudummpoBats B3anMHOE pacIioioKEHUE MPSIMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMHU: JBYTPAaHHBIM yToj, TpaHH JBYTPAaHHOTO Yyria, pedpo
JIBYTPaHHOTO YTJIa; TMHEHHBIH yroi ABYTPaHHOTO YIiIa; FpajyCcHasi Mepa ABYTPaHHOTO yTJa.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBINYKJIBIH MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TPABHIBLHBI MHOTOTPAaHHUK.

PacriosHaBaTh OCHOBHBIC BH/bI MHOTOTPAaHHHMKOB (ITMpaMHIa; MPHU3Ma, MPSIMOYTOIBHBIN
napajuieNienunes, Kyo).

KnaccuduuumpoBaTtb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMA JUIS  KJIACCHU(HUKAIMU
(BBIYKIIBIE W HEBBIMYKIbIE MHOTOTPAHHUKHW; TIPABHJIbHBIE MHOTOTPAHHUKH; TPSIMBIE U
HaKJIOHHBIC TTPU3MBI, TIAPaAJUICIICITUIICbI).

OnepupoBaTh NOHATUSAMU: CEKYILasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHHUSI CEUCHHH, UCTIONb3YS METO/I CIIE/IOB.

CTpouTth cedeHUs] MHOTOTPAaHHHKOB METOOM CJIEJIOB, BBIOJIHATH (BBIHOCHBIC) IIOCKUE
YEPTEIKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pematp 3amaum Ha HaXOXKACGHHE TCOMETPHYECKHX BEIMYMH IO o00paslaM WIu
QITOPUTMaM, TPHUMEHSS HW3BECTHbIC AHAIWTHUYECKUE METOJbl MpPHU PELICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a/ad Ha BBIYHCICHHUE DPACCTOSHUN MEXIy IBYMsI TOYKaMH, OT TOYKH [0
IPSIMOH, OT TOYKH J0 IIIOCKOCTH, MEX/Ty CKPEIIMBAIOIINMUCS IPSIMBIMH.

Pematp 3amaum Ha HaXOXKACGHHE TCOMETPHYECKHX BEIMYMH 10 o00pas3laM WIu
QITOPUTMaM, TPHUMEHSS HW3BECTHbIC AHAIWTHUYECKUE METOJbl MpPHU PELICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHE YTJIOB MEXIY CKPEIIWBAIOIIMMUCS MPSIMBIMHU, MEXIY
IPSMOH M TUIOCKOCTBIO, MEX/Y TNIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbraucnars 00bEMBI M IUIOIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TMIPH3Ma, MUPaMUIA) C
OpuMEHeHHeM (OpMyJ; BBIYHCIATH COOTHOIIEHHUS MEXIY IUIOIAASMU TTOBEPXHOCTEH,
00BEMaMHU TIOAOOHBIX MHOTOI'PaHHHUKOB.



OHepHpOBaTB MOHATHUAMU: CHUMMCTPpUA B TIPOCTPAHCTBC, LCHTP, OCb W IUIOCKOCTbH
CUMMETPHUH; LEHTP, OCh U IUNIOCKOCTb CHMMETPHUH (PUTYpHI.

W3Bnekath, MpeoOpa3oBBIBaTh U UHTEPIPETHPOBATH WH(POPMAIHIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

[IpumensTh reomeTpuueckue (axkThl JUISI PELICHUS CTEPEOMETPUYECKHUX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIarOB PEMICHUS, €CJIM YCJIOBUS TMPUMEHEHUS 3aJlaHbl B SIBHOU
dbopwme.

[TpuMeHsTh TpOCTEHINIME MPOTPAMMHBIC CPEACTBA U AJICKTPOHHO-KOMMYHUKAI[HOHHBIE
CUCTEMBI IIPH PEIICHUH CTEPEOMETPUICCKHIX 3a]ad.

[IpuBoguTe mHpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B TIPUPOAE M KHU3HHU,
pacro3HaBaTh MPOSBICHNAE 3aKOHOB T€OMETPHHU B HICKYCCTBE.

[IpuMeHSTh TONYYCHHBIC 3HAHWS Ha MPAKTHKE: aHAJTU3UPOBATh PEAIbHBIC CHUTYallUd U
MMPUMCHATH HU3YYCHHBIC IIOHATUA B mnmponecce IIOHUCKa pemicHuAd MaTeMaTndcCKu
c(hOpMYJIMPOBAHHON MPOOJIEMBI, MOJEIHPOBATh PEALHBIC CUTYallMd Ha SI3BIKE TCOMETPHH,
UCCIICIOBATh ITOCTPOCHHBIC MOJIENM C WCIIOJIB30BAaHUEM T€OMETPUYECKHUX TIOHSTHH U TEOPEM,
ammapara anreOpbl; penath NpakKTUYCCKHE 33a]1a4H, CBSI3aHHBIC C HAX0XKJICHHEM T€OMETPHUECKUX
BCIIMYHNH.

11 KJIIACC

OnepupoBatb MOHATUSMH: UIMHIPHYECKas MOBEPXHOCTb, oOpazyrorue
[WIMHIPHYECKON TTOBEPXHOCTH; IIMIIMHIP; KOHUYECKAsi TOBEPXHOCTh, 00Pa3yoIne KOHUIECKOU
MOBEPXHOCTH, KOHYC; CepruecKas MOBEPXHOCTb.

Pacmo3naBats Tena Bpamenus (MUIMHIP, KOHYC, chepa u 1map).

OOBACHATDH CIIOCOOBI MOTYUEHUS TEJ BPAIlICHUS.

KnaccudunupoBars B3anMHOE pacoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMU: IMAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMCHTA;
IapOBOH CJIOM, OCHOBaHUE MIAPOBOTO CJIOS, BHICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI U TUIONIAAN TOBEPXHOCTEH TeNl BpAIllCHUs, T€OMETPUUYECKUX TeN C
NpUMEHEHUEM (HOPMYIL.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHHK, BIHCAHHBIA B c(epy W OIMHMCAHHBIN OKOJIO
cdepsl; chepa, BIMcaHHAsT B MHOTOTPAHHUK HITH TEJIO BPAIICHHSL.

Bb4ucnsTh COOTHOIIEHHS] MEXAY IUIOMIANIMU MOBEpXHOCTEH M 00bEMaMM MOIOOHBIX
TeN.

N3o00paxate u3ydaeMbie (GUTYpbI OT PyKH U C NPUMEHEHHEM TMPOCTHIX YEePTEKHBIX
WHCTPYMCHTOB.

BoITTOTHATE (BBIHOCHBIC) IIOCKHAE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAICHHUS.

W3Bnekath, HHTEPIPETUPOBATh M MPEe0OpPa3OBLIBaTh WHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
TreOMEeTPUUECKHUX (PUTYpPaX, MPEACTABICHHYIO HAa YepTekaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeMCTBUS CIOXKEHUS BEKTOPOB, BHIYMUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa
HA YUCJI0, OOBICHATH, KAKMMHU CBOMCTBAMH OHH 00JI1aJaf0T.

[IpuMeHATH MpaBWIIO NapaJIIEICIUIEAA.



OnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpA, Yrojl MCKIAY BCKTOpaMH, CKaJIAPHOC
NPOU3BEJICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPBHI.

Haxoauth cyMMy BEKTOPOB M MPOM3BECHHUE BEKTOPA HA YKCJIO, YIOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BEICHHUE, PACKIIAIBIBATH BEKTOP 110 JBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOP/IMHAT.

[lpuMeHATh TeOMeTpUuYeCKhe (aKThl JJIsI PEIICHHs CTEPEOMETPUYECKUX  3ajad,
IPEANOJIArafoNMX HECKOIBKO IAroB PEIICHHs, €CIH YCIOBHS MPUMCHEHHs 3aJaHbl B SBHON
dopme.

Pemratn HpOCTefIHIHe reOMETPHUICCKUC 3ala4r Ha IIPUMCHCHNUEC BCKTOPHO-KOOPAWHATHOI'O
MeTo/a.

Pemath 3agaud Ha [OKa3aTENLCTBO MATEMATHUYCCKUX OTHOLICHHWH W HaXOXICHHUE
TCOMCTPHUYCCKUX BCIUYHH I1O 06pa3uaM W aJIrOpUTMaM, NPpHUMCHAS U3BCCTHBIC MCTOJLI IMPU
PEIICHHUU CTAHAAPTHBIX MATEMATHYCCKUX 3a/1a4.

[IpuMeHATh TMPOCTEHIINE MPOTrPaMMHBIC CPEICTBA U DIICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI ITPU PEIICHHH CTEPEOMETPHUYECKUX 3a/1ad.

IIpuBoguTe mHpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE U IKHU3HHU,
pacro3HaBaTh MPOSABJICHNUE 3aKOHOB T€OMETPHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHbIC 3HAHHS Ha MPAKTUKE: aHAJIM3UPOBATh peajbHbIC CUTYallMHd U
NPUMEHATh  M3YyYCHHbIE TMOHATHS B  MPONECCe IMOWCKAa PEHICHHS  MaTeMaTHYECKH
c(hOpMyITMPOBAHHON MPOOIEMBI, MOJEIHPOBATh PEANbHBIC CUTYallMd HA SI3BIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIC MOJCIN C HCIOJIB30BAHHEM TCOMETPUYCCKHUX TOHSATHH U TEOPEM,
ammapara anreOpbl; pemarh MPaKTHIECKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHUEM IeOMETPHYCCKUX
BEJTUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HanmeHoBaHMepa3aeioB U
TEeMIIPOrpaMMBbI

BBenenue B crepeoMeTpuio

[IpsiMBbIE M TUIOCKOCTH B
MPOCTPAHCTBE.
[TapannenbHOCTBOPSIMBIX U
IUIOCKOCTEH
[TepnieH UKy ASIPHOCTHIPAMBIX U
IUIOCKOCTEH

VYribl MeXAy NpsSMBIMU U
IUIOCKOCTSIMH

MHororpaHHuku

OOBEMBIMHOTOTPaHHUKOB

IToBTOpEHME: ceyeHUH,
PacCTOSIHUSA U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

KonnyecrBouacos
Bcero  KoHTpoJbHBIEpatOTHI
10
12 1
12
10 1
11 1
9 1
4 1
68 5

IIpakTnyecknepadoTHI

JuexkTpoHHbIe (HU(pPOBLIEL)
o0pa3oBaTebHbIEPECYPCHI

bubnunoreka [IOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo0.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

Ne HanmenoBanuepasneios u KosmuecTBouyacos JIeKTPOHHBIE (LH(pPOBbIE)
n/n TEMIIPOrpaMMbl Bcero  Kourtpouasnbiepadorsl  IlpakTuuecknepaGorbl  00pasoBaTeibHbIEPECYPChI
Bbu6nuoreka [JOK
1 Tenaspaienns 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 OOnEMBITEn > ! https://m.edso0o.ru/1c209e37
3 BexTops! 1 KoOpAMHATHI B 10 1 bu6muoreka [IOK
MIPOCTPAHCTBE https://m.edso00.ru/1c209e37
4 [ToBTOpenue, 06001IeHNE, 7 1 bu6nunoreka [IOK

cUCTeMaTHU3alusI3HaHU! https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 3 0


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHUE

CTEPEOMETPHUH U CIICJICTBUS U3 HUX

10 KJIACC
KoaunvecTBouacos
Ne DJIeKTpOHHbIe U poBbIE
Temaypoxka KonTpoabHbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
OCHOBHBIE TIOHATHS CTEPEOMETPHH:
TOYKa, MpsiMasi, INTOCKOCTh,
npocTtpanctBo. [IpaBuia uso0pakeHus 1 bu6nmoreka [JOK
Ha PUCYHKaX: N300paKeHUS ITIOCKOCTEH, https://m.edsoo.ru/aecc77cd
napayieNbHbIX IPSIMBIX (OTPE3KOB),
CepeIuHbI OTpE3Ka
[TonsTHs: mepeceKaroluecs MIOCKOCTH, 1 bubmuoreka [JOK
MepeceKaronmecs npsiMas U mioCKoCTh https://m.edsoo.ru/2d8a9c99
[TonsTHS: MepeceKarouecs MIOCKOCTH, 1 bubnuoreka [JOK
MEPECEKAIOIINECS NTPSIMAst U THIOCKOCTH https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTPaHHUKAMH,
M300pakeHUE MHOTOTPAaHHUKOB Ha 1 bubmorexa [TOK
P P https://m.edso0o.ru/a63959ed
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKAX
HavanbHbie cBeneHus o kyoe u
MUpaMuie, X pa3BEPTKU U MOJACIU 1 bubmmorexa LIOK
P > FIX Paspep ’ https://m.edsoo.ru/b30dff38
CeuyeHUsIMHOTOTPaHHUKOB
HavaneHbie cBeieHuUs 0 KyOe u
MUpaMHJIe, UX Pa3BEPTKU M MOACIU 1 bubmmorexa [JOK
P > FIX Pasnep ' https://m.edsoo.ru/3d8ffd32
CeuyeHUsIMHOTOTPaHHUKOB
[TonsiTrie 06 akCHOMAaTUYECKOM
bubmuorexa [JOK
MMOCTPOCHUU CTEPEOMETPUH: AaKCHOMBI 1

https://m.edsoo.ru/Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
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[Tonsatre 00 aKCMOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPCOMETPHUH U CIICJCTBUS U3 HUX

ITousTHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH | CIICJACTBHS U3 HUX

[ToHsaTHE 00 AaKCUOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUH: AaKCUOMBI
CTCPEOMETPHUH | CIICACTBHS U3 HUX

B3anMHOe pacnosioxkeHue npsMbIX B
IIPOCTPAHCTBE: MepeCceKarouecs,
IapajuIeIbHbIE U CKPEILMBAIOIIUECS
IIpsIMBIE

[TapaniaenbHOCTh MPSMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE: MapalljieNIbHbIC MPSMBbIE
B IIPOCTPAHCTBE; MapaAJICIbHOCTD TPEX
MPSAMBIX

[TapannenbHOCTh NMPSIMBIX U MNIOCKOCTEN
B mpocTpanctie: [lapannenbHOCTh
MPSIMON U TUIOCKOCTH

VYTl ¢ COHANpaBiIeHHBIMUCTOPOHAMU

VYros Mexy NpSMbIMU B IPOCTPAHCTBE

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

[TapannenbHOCTBINIOCKOCTEN:
MapajieIbHbIETUNIOCKOCTH

bub6moreka [JOK
https://m.edso00.ru/239c8ch4

bubnunoreka [IOK
https://m.edso0.ru/65c6b106

bubmorexa [JOK
https://m.edsoo.ru/258fc245

but6moreka [IOK
https://m.edsoo0.ru/1a2520f6

but6moreka [IOK
https://m.edso0.ru/93ad36b3

bu6moreka [JOK
https://m.edsoo.ru/ee1d19b9

bu6moreka [JOK
https://m.edsoo.ru/9f4071b9

but6mmoreka [IOK
https://m.edsoo.ru/fe733862

but6mmoreka [IOK
https://m.edso0.ru/2935a9a0

but6mmoreka [IOK
https://m.edsoo.ru/2e18f255



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
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CsoiicTB aHapaHHeHLHBIXHHOCKOCTCﬁ

[Ipocreiinne npocTpaHCTBEHHbBIE
(burypsl Ha MIOCKOCTU: TETPadp, KyO,
napasieNnenunesa

[TocTpoeHnneceueHni

[TocTpoeHneceueHum

Kontponbnas pabota no teme "Ipsimbie
U TJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTEIPSMBIX U MJIOCKOCTEN"

[TepieHAMKYASAPHOCTH NPAMOUN 1
IUIOCKOCTH: MEPIEHANKYJIIPHBIE TIPAMBIE
B IIPOCTPAHCTBE

[IpsiMble napasienbHble U
NEPIEHIUKYISIPHBIE K MJIOCKOCTU
IIpsimble napasuienbHble U
NEPIEHIUKYIISIPHBIE K IJIOCKOCTU
[Ipu3Hak nepneHIuKyISIPHOCTH TPSIMON
U TUIOCKOCTH

[Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOM
U IJIOCKOCTH

Teopema o IpsAMON NEPIIEHAUKYIIAPHON
IIJIOCKOCTH

Teopema o ipsIMOY EPIICHANKYIISIPHON
IUIOCKOCTH

TeopeMa 0 npsiMO¥ NTEPIIEHAUKYIIIPHOU

but6mmoreka [IOK
https://m.edsoo.ru/e504d656

but6mmoreka [IOK
https://m.edsoo.ru/4a28dc02

bub6moreka [JOK
https://m.edsoo.ru/1d434d0f

but6moreka [IOK
https://m.edsoo.ru/ec26fe5d

but6mmoreka [IOK
https://m.edsoo.ru/9a0a9e56

bubmoreka [JOK
https://m.edsoo.ru/b19f6a5d

bubnunoreka [IOK
https://m.edsoo.ru/0ac11c95

but6mmoreka [IOK
https://m.edsoo.ru/ba545966

bu6moreka [JOK
https://m.edsoo.ru/f85bfc46

bubnunoreka [IOK
https://m.edso0.ru/79165d15

but6mmoreka [IOK
https://m.edso00.ru/635c5087

bu6moreka [JOK
https://m.edsoo.ru/bd3745f8

bubnunoreka [IOK



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
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IIJIOCKOCTH

IlepnieHIUKYISIp ¥ HAKIIOHHBIE:
paccTosiHUE OT TOYKHU J0 IJIOCKOCTH,
paccTosiHue OT NMPSIMOM 10 IIIOCKOCTH

[leprieHAUKYISp ¥ HAKJIOHHBIE:
paccTosiHie OT TOYKH JI0 TNIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 IUNIOCKOCTH

[leprnieHIuKyIsip ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKHU J0 TIOCKOCTH,
paccTosiHue OT MPSIMOM 0 TUIOCKOCTH

[lepnieHIUKyISIp ¥ HAKJIIOHHBIE:
pPacCTOsSIHUE OT TOYKHU J0 INIOCKOCTH,
pacCcTOsIHUE OT IPSMOM A0 IUNIOCKOCTH

VYIIIBl B IPOCTPAHCTBE: YIOJI MEXIY
IIPSAIMOM U TUIOCKOCTBIO

JIByrpaHHBIN yroJ, TMHEWHBIA YIOJI
IBYTPaHHOIO yria

JIByTpaHHBIN YroJI, TMHEHHBIN Yol
IBYTPaHHOI'O yIia

IlepneHUKyISPHOCTD IIJIOCKOCTEM:
MPU3HAK NEPIEHAUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

[lepneHqUKyYASIPHOCTD MIIOCKOCTEH:
MIPU3HAK NEPIEHANKYIISIPHOCTH ABYX
IJIOCKOCTEMN

[lepieHANKYIAPHOCTD MIIOCKOCTEM:
MPU3HAK NEPHEHANKYIISIPHOCTH ABYX
IUIOCKOCTEMN

https://m.edsoo.ru/7d18834b

bubmuorexa [JOK
https://m.edso0.ru/33c477d3

but6mmoreka [IOK
https://m.edsoo.ru/66fefadd

bu6moreka [JOK
https://m.edsoo.ru/a5b7b8e3

bubnunoreka [IOK
https://m.edsoo.ru/dbee22bc

bubmuorexa [JOK
https://m.edsoo.ru/6b61b2b4

but6mmoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bu6moreka [JOK
https://m.edsoo.ru/c7c777ed

bubmorexa [JOK
https://m.edsoo.ru/ec3e2da3

but6mmoreka [IOK
https://m.edsoo.ru/ed9e2a8e

but6mmoreka [IOK
https://m.edsoo.ru/ba75dc57



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
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Teopema 0 TpEXnepneHauKyJsapax
Teopema o TpEXnepneHaIuKyJsapax

TeopeMa o TpéxnepneHaUKYIISIpax

KonrtponbHas pabora o Temam
"[lepnieHAUKYISIPHOCTD NMPSMBIX U
mwiockocTeil" u "YIubl MEXKIy MPSIMBIMU
U TUIOCKOCTSIMU"

IloHsATHE MHOTOIPAaHHKUKA, OCHOBHBIE
3JIEMEHTBI MHOIOTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOI'OTPaHHHUKA

[Tpu3ma: N-yronpHasi mpu3Ma; rpaHu v
OCHOBAHUS IPU3MBI; MpsIMast U
HaAKJIOHHAsI IPU3MBbI; OOKOBAs U TOJIHAS
MIOBEPXHOCTb IIPU3MBI

[Tapannenenunen, NpAMOYTOJIbHBII
napasuieNienune] U ero CBoicTBa

[Inpamua: N-yrosgpHas MUpaMUIa,
IpaHu ¥ OCHOBaHHE NMUpaMuIbl; O0KOBas
U TI0JIHAs TIOBEPXHOCTh MUPAMUJIBL;
IIPaBWIbHASA U yCEYEHHAsi MUpaMUAA

[TpaBWIIbHBIE MHOTOTPAHHUKH: TTOHITHE
MPaBUILHOTO MHOTOTPAHHHKA;
MpaBUJIbHAS MIPU3MA U NPABUIIbHAS
MUpaMKJIa; TpaBUIIbHAS TPEYTOJIbHAS
MUpaMKia U MPaBUIbHBIA TETpadaAp; KyO

but6mmoreka [IOK
https://m.edsoo.ru/e4972cdc

but6mmoreka [IOK
https://m.edsoo.ru/52188a7d

bubmuorexa [JOK
https://m.edso0.ru/9f246736

bubmuorexa [JOK
https://m.edsoo.ru/5b971ef3

bubmuorexa [JOK
https://m.edsoo.ru/2d24e873

but6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad

bu6moreka [JOK
https://m.edsoo.ru/8a7be683

bubnunoreka [IOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka [IOK
https://m.edso00.ru/074c8865



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
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[IpencrarieHue o MpaBUIBLHBIX
MHOTOTPaHHUKAX: OKTadp, JOACKAdAp U
UKOCadIp.

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOYKH, MTPSMOM,
IJIOCKOCTH. DJIEMEHTBICHMMETPHH B
UPAMMIAX, NapaJljIelIeIuIeaax,
IIPaBUWJIBHBIXMHOTOIPaHHUKAX
Brruncnenue 351eMeHTOB
MHOTOTPaHHHUKOB: p&0pa, AMaroHay,
YTIIBI

[Tnomans G0KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSIMOM IIPU3MBI,
IJIOIIAIb OCHOBaHUH, TEOPEMA O
OOKOBOI TTOBEPXHOCTH MPSMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
[IOBEPXHOCTHU IIPABUJILHOM NMUpaMU/IBbI,
TeopeMa o IJIomaan OOKOBOH
MTOBEPXHOCTU yCEUEHHOW MUPAMMU/IBI
KonrtponbHas pabora o Teme
"MHororpaHHuku"

ITousatneo600nEME
OO0BEMIIUpPaMUIBI
OO0BEMIIUpPaMUIBI

OOBEMIHIpamMuIbI

bub6moreka [JOK
https://m.edsoo.ru/a0fdd5bf

bu6moreka [JOK
https://m.edsoo.ru/b9e777d9

bubnunoreka [IOK
https://m.edsoo.ru/6cdbecef

bubmuorexa [JOK
https://m.edso0.ru/37d84157

bubmuorexa [JOK
https://m.edso0.ru/5603e30b

but6mmoreka [IOK
https://m.edsoo0.ru/a95f5c04

but6mmoreka [IOK
https://m.edsoo.ru/7ad0020b

but6mmoreka [IOK
https://m.edso0.ru/235171b3

bubmuorexa [JOK
https://m.edsoo.ru/f47dfefd

bubmmorexa [JOK
https://m.edso00.ru/79¢10312



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312

60

61

62

63

64

65

66

67

68

O6BEéMIUpamMuIbI
OO0BEMNIPU3MBI
OO0BEMIPU3MBI

OOBEMIPU3MBI

KonTponbras pabota o teme "O0bEMBI
MHOTOTPaHHHUKOB"

[ToBTOpenue, 06061meHNE
cuctemarusanus 3HaHui. [Toctpoenune
CEYCHUN B MHOTOI'PAaHHUKE

[ToBTOpenue, 0600IIEHNE
cucTeMaTu3alus 3HaHuil. Belaucnenue
PACCTOSIHUN: MEXKTY IBYMSI TOUKaMHU, OT
TOYKH JI0 IPSIMOM, OT TOUKH 10
IIJIOCKOCTH, MG)KI[y CerH_II/IBaIOH_[I/IMI/ICSI
HpﬂMBIMI/I

HToroBasikoHTpoJIbHasspaboTa

[ToBTOpeHue, 06061meHNE
cUCTeMaTH3alus 3HaHui. Beruuciaenue
YIJIOB: MEXKIY CKPEITUBAIOITIMUCS
MPSIMBIMU, MKy MPSMOM U
TJIOCKOCTBIO, JIBYTPAHHBIX YTJIOB, YTJIOB
MEXTy TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/2faadc3f

but6mmoreka [IOK
https://m.edso0.ru/79853608

bubmuorexa [JOK
https://m.edso0.ru/1e053890

bubmuorexa [JOK
https://m.edso0.ru/482d3f51

bubnuorexa [JOK
https://m.edso0.ru/28a6573c

but6mmoreka [IOK
https://m.edsoo.ru/098bedad

but6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

but6mmoreka [IOK
https://m.edso0.ru/b9146bc0

bubmuorexa [JOK
https://m.edso0.ru/56765e8b



https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KIIACC

Temaypoka

Cdepa u map: ueHTp, paauyc,
JMaMeTp; TUIOIAAb TOBEPXHOCTH
chepsl

B3anmuoe pacrnonoxenue ceps
U IJIOCKOCTH; KacaTelbHasl
IUIOCKOCTB K cepe; MIoaib
cepsl

N3ob6paxenue chepsl, mapa Ha
miockoctu. CeueHusmapa

Hunnaapryeckast HOBEPXHOCT,
00pa3yromue MUIHHIPHIECKON
MMOBEPXHOCTH, OCh

WINHAPUIECKOHN MOBEPXHOCTH

Hununanap: ocHoBaHUS 1 OOKOBast
MMOBEPXHOCTh, 00pa3yroIias u
0Cb; TI0IIab OOKOBOM M MOJHOM
MTOBEPXHOCTH

N3o00paxkenne nunuHapa Ha
mockocTH. Pazséprka
umnHapa. CeueHus WINHIPA
(TUTOCKOCTHIO, TTapaslIeTIbHON
WM TIEPIEHAUKYIISIPHON OcH
LHMIHH]IPA)

Konnueckas noBEpXHOCTS,

KoanyecTBOo4acos

Bcero

KoHnTpoibHbIepadoTHI

IIpakTyecknepadoTHI

DJIEKTPOHHBIE N (ppoBBIE
o0pa3oBaTe/bHbIE PeCypChl

bubmmorexa [JOK
https://m.edso0.ru/0341bc2b

but6mmoreka [JOK
https://m.edsoo.ru/bed12a43

but6mmoreka [JOK
https://m.edsoo.ru/bc15f7f2

bu6mmoreka [IOK
https://m.edso0o.ru/6054b8c1

Bbubnuoreka [JOK
https://m.edso0o.ru/188f6216

bubmuorexa [JOK
https://m.edsoo.ru/016e25eb

bu6mmorexa [IOK


https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
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00pa3yrolne KOHHIeCKOM
MMOBEPXHOCTH, OCh M BEPIINHA
KOHHYECKOW TOBEPXHOCTH

Konyc: ocHOoBaHue u BepivHa,
o0Opasyromas ¥ 0Ch; IJIOMIAb
OOKOBOW M MOJTHOM MOBEPXHOCTH
VYceuéHHblil KOHYC: 00pasyromme
M BBICOTA, OCHOBAaHHUA U 60KOBa$I
MOBEPXHOCTH

N300pakeHne KoHyca Ha
IIOCKOCTH. Pa3BépTka KoHyca.
CeueHnust koHyca (II0CKOCTHIO,
NapajuieIbHOM OCHOBAHMIO, U
IIJIOCKOCTBIO, ITPOXOSIIEH uepes
BEpILINHY)

KomOunanus ten BpameHus u
MHOTI'OTPaHHUKOB

MHororpaHHuK, ONMMCaHHbIN
okono cepsr; chepa, BrrcaHHAS
B MHOTOTPaHHHK HIIU B TEJIO
BpAaIICHUS

[Tonsitre 06 06bEMe. OCHOBHBIE
CBOIcTBa 0OBEMOB Tel

O0BEMIIMIMHAPA, KOHYCA
O06BEM 1rapa 1 mIomaas chepsl

ITooOHBIE TENa B MPOCTPAHCTBE.

https://m.edsoo.ru/c94ba09b

Bbubnuoreka [JOK
https://m.edso0.ru/897dd3b2

bubmmorexa [JOK
https://m.edsoo.ru/1468bab3

bubmmorexa [JOK
https://m.edsoo.ru/Obdelbe8

bubmmorexa [JOK
https://m.edsoo.ru/3cefl0e5

bu6nmmoreka [IOK
https://m.edsoo.ru/0b136158

bu6mmoreka [IOK
https://m.edsoo.ru/26a03fb7

Bbubnuoreka [JOK
https://m.edsoo.ru/5513d87b

bu6mmorexa [IOK
https://m.edsoo.ru/d189bde2

bu6nmmoreka [IOK
https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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COOTHOLIEHHS MEKTY
TJTIONIASIMA TTIOBEPXHOCTEM,
00BEMaMU ITOTOOHBIX TENT

KonTponbhas padbota no temam
"Tena Bpamenus" u "OObeMbI

n

TeN
Bekrtop Ha miockocT U B
MPOCTPAHCTBE

Croxenue u
BBIYMTAHUEBEKTOPOB

YMHOKE€HUEBEKTOPAHAYHCIIO

Paznoxxenue Bektopa 1o Tpém
HEKOMIUTAHAPHBIM BEKTOPaM.

HpaBHnonapanJIeneaneﬂa

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM NIPABUII JCHCTBUN

C BEKTOpaMu

IIpssMoyronbHas cucreMa

KOOpJWHAT B IPOCTPAHCTBE.

Koopaunats! BekTopa.
[Ipocreiimme 3ama4uu B
KOOpAUHATaX

VYrois Mexay BEKTOpPaMH.
CkansipHO€ ITPOU3BEIEHNE
BEKTOpPOB

Boruncnenue yriioB Mexy
MPSIMBIMU U TUIOCKOCTSIMH

Bbubnuoreka [JOK
https://m.edsoo.ru/4a33a8ab

bubmuorexa [JOK
https://m.edsoo.ru/5caefclb

but6mmoreka [IOK
https://m.edsoo.ru/23f4f089

bu6mmoreka [IOK
https://m.edsoo.ru/dee379eb

bu6mmorexa [IOK
https://m.edsoo.ru/a28fd74e

Bbubnuoreka [JOK
https://m.edsoo.ru/5a827900

Bbubnuoreka [JOK
https://m.edsoo.ru/d3alfe30

bubmuorexa [JOK
https://m.edsoo.ru/48db7058

but6mmoreka [JOK
https://m.edsoo.ru/725effc4



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
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KoopanHatHO-BEKTOPHBIN METOT
TIPU PEIICHUH TEOMETPUUECKUX

3a1a4

KonTponbhas pabora no teme

"BexTophl 1 KOOpAMHATHI B
npoctpaHcTse"
[ToBTOpeHnue, 0600IIeHNE U
CUCTEMaTU3aLMsl 3HAHUMN.
OcHoBHBIE HUTYPHI, HAKTHI,

TEOpEMBI Kypca IUIAHUMETPHUH

[ToBTOpEeHue, 06001IeHNE U
CUCTEeMAaTH3aIlNsI 3HAaHUMH.
OcHoBHbIE GUTYpHI, HAKTH,

TEOpEMBI Kypca IUIAHUMETPHUH

[ToBTOpEeHue, 060061IeHNE U

CHUCTEMAaTHU3allis 3HAHUM. 3agauu

TUIaHUMETPUUN U MCTOABI UX

peLIeHus

[ToBTOpeHue, 060061IeHNE U

cUCcTeEMAaTU3alis 3HaHUH. 3agaun

TIaHUMETPUU U MCTOABI UX

peLIeHus

[ToBTOpeHue, 0600mIEeHNE 1
cHCTeMaTH3anus 3HaHUH.
OcHoBHbIE QUTypHl, HaKTH,

TEOPEMBI Kypca CTEPEOMETPUU

HTorosasikoHTpobHasipaboTa

[ToBTOpeHue, 0600mIEeHNE 1

bu6mmoreka [IOK
https://m.edsoo.ru/8efbe78e

Bbubnuoreka [JOK
https://m.edsoo.ru/77c22fc5

bubmmorexa [JOK
https://m.edsoo.ru/1780ba5d

bubmmorexa [JOK
https://m.edso0.ru/078cd184

bubmmorexa [JOK
https://m.edsoo.ru/7491efe0

but6mmoreka [IOK
https://m.edsoo.ru/4dffda97

but6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

but6mmoreka [JOK
https://m.edsoo.ru/ec24dfc2

but6mmoreka [IOK



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2

cUCTEMATH3AINA 3HAHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34 3 0


https://m.edsoo.ru/f465d10e

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTUYECKOTO aHaIN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkumonepHoe obmectso «M3natensctBo «IIpocBemienue».
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

OPII no reomerpun.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET

bubmmnoreka IIOK



