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1. MNOSICHUTEJIBHAS 3AIIUCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xnaccoBopreHTUPOBaHA Ha 1EJIE€BbIE MPUOPUTETHI, CHOPMYIUPOBAHHBIE B (henepaabHOi
pabouelt mporpaMMe BOCIIMTaHKS U B padouei mporpamme Bocnutanus MAOY «COILI Ne2» .
3aBO/IOYKOBCKa, € YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, NPEIBIBIAEMBIX K
MaTEeMaTHYECKOMY OOpa3OBaHUI0, W TPAIUIUN POCCUICKOTO oOpa3oBaHus. Peanm3arus
pOrpaMMbl OOECIICUHMBAET OBJa/IEHUE KIFOUEBBIMH KOMIETCHLUSAMU, COCTABISIOIIMMU OCHOBY
JUISL  CaMOpPa3BUTUSL U HEINPEpPhIBHOTO 00pa30BaHMs, LEJIOCTHOCTh  OOIIEKYJIbTYPHOTO,
JMYHOCTHOTO ¥ MO3HABATEIHHOTO PA3BUTHS IMYHOCTH O0YYAFOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETPHH Ha YpPOBHE CpEAHEro oodmero oOpa3oBaHUs
00ycJIOBIIeHa TPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
0o0yuyeHMsI TeOMETPUH B HANpaBIECHUU JIMYHOCTHOTO Pa3BUTUSA oOyyaromuxcs, GOpMHpPOBAHUSA
(YHKLIMOHAJIBHON MaTeMaTU4ecKOH TI'PaMOTHOCTH, U3yY€HHs IPYTUX Y4eOHbBIX IMCLUIUIMH.
PazButne y oOydaromuxcsi MPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
TeOMETPUYECKUX aOCTpaKUWii, COOTHONMIECHUN PEabHOTO U WICATBHOI0, XapaKTepe OTPaKECHUs
MaTeMaTHYeCKOM HayKOH SIBIEHHH U MPOLIECCOB pealbHOr0 MUPA, MECTE FEOMETPUH B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAy4yHOM I[IO3HAHUM U B IPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus sBisieTcst OJHMM K3 0a30BBIX INPEIMETOB Ha YPOBHE CPEIHEro OOILero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4HOW HaIlpaBJIE€HHOCTH, TaK U TYMaHUTApPHOM.

Jlormueckoe MbllIeHUE, (GopMHUpyeMOe MNpU H3yUYEHUU OO0YYarOUIMMMCS MOHSITHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM ILIEMOYKU JIOTUYECKUX YTBEPXKAECHUI B XOJ€ peIIeHUs
reOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS MPU pEIIeHHWU 33Jad €CTECTBEHHO-HAYYHOIO ILMKIJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEHTHPOBATHCS B IPOCTPAHCTBE MIPAaeT CYLIECTBEHHYIO pOJb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAJIbHOro OBITHS, (QopMa OTpa)KE€HUS OKPY’KaIOILIEro MHpa,
YCIIOBHE YCHEITHOTO TIO3HAHWUS W  aKTHBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSAET pa3Hble BUAbI Y4eOHOH U TPy 10BOM
NEeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHANIBHO Ba)KHBIX KauyecTB, MMO3TOMY aKTyalbHa
3aada GOpPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMITOHEHTa B TMOJTOTOBKE K MPAKTHYECKOU
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llenb ocBOEHMsI MporpaMMbl yueOHOTo Kypca «I'eomerpus» Ha 6a30BOM ypoBHE 00yUeHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHUH U
JecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIELTHOTO MPOI0JDKEHNs 00pa30BaHus Mo
CHELHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpeAHa3Hau€Ha UIg OO0yYaroluxcs
CpeIHEH WIKOJIbI, HE WCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJHCHUH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0ure MaTeMaTHYecKue YMEHHUs, CBA3aHHbIE CO Crelu(UKON reOMEeTpUH U HEOOXOAUMBIE IS
JKU3HU B COBpeMEHHOM oO1iecTBe. Kpome 3TOro, oH1u UMEIOT BO3MOXKHOCTh U3YYUTh T'€OMETPHUIO
Oosee ri1yO0OKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodecCHOHATBLHOMN 1eATeTbHOCTH.

JlocTrxeHue 1enu 0CBOGHUS POrpaMMbl 00eCIIeUrBAETC PEIICHUEM COOTBETCTBYIOLIUX
3anad. [IpuopureTHbIMU 3a1auaMu 0cBoeHHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (QopmupoBaHUE TPEJCTABICHUS O TEOMETPHUM KaK YacTH MHPOBOH KYJIBTYpHl H

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;
e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpalleHUs Kak o
BOXHEHIINX MaTEMaTHYCCKHX MOJIENSIX, MIO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIC
SIBIICHUSI OKPYKAIOIIETO MUPA;

e (QopmupoBaHuE yMEHHs PACllO3HABAaTh HA UYEPTEkKaxX, MOJCNAX U B PEATbHOM MUDE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKEeHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHHUS OIEPUPOBATH OCHOBHBIMH IMOHSITHSIMH O MHOTOIPDAaHHUKAX H
TeNax BpallleHUsI U KX OCHOBHBIMH CBOHCTBAMU;

® OBJIAQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a1a4; ()OPMHUPOBAHHE YMCHHUS
MPOBOAWTHL  HECIOXHBbIE JOKa3aTelbHbIE  pAcCyk JCHHUS B  XOJ€  pElIeHUsS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHEC WHTCIUICKTYaIbHBIX M TBOPYECKMX CIOCOOHOCTEH  0OydJarommxcs,
MO3HABATEIIEHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIICHUS;

e (opmupoBanue (GYHKIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHH: yYMCHHE
pacrno3HaBaTh MPOSIBICHUS TCOMETPHUSCKUX TMOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUSX W TMPH H3YyUYEHUU IPYTUX YUEOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOopMyIupoBaTh WX Ha S3bIKE
TEOMETPHH W  CO3J]aBaTh TI'E€OMETPUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TEOMETPHUSCKHAN  ammapar JUis peIIeHds NPaKTHKO-OPHCHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MOJYYCHHBIE PE3YIbTATHI.

OTnMYuTENbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIOYEHHUE B KypC CTEPEOMETPUU
B Havaje ero M3ydYeHWs 3ajad, peliacMblX Ha ypPOBHE WHTYUTHUBHOTO IIO3HAHUS, U
OTpeneIéHHBIM 00pa3oM OpraHW30BaHHAs padoOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIeMy U3yUeHHUIO TIPEeIMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHBHOMY METOAY OOY4YeHHsS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IPAKTHYCCKOM
JEATCIIBHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX IMPEJACTABICHUN Yy YyYalluXcsi B Kypce
CTEpEOMETPUH MPOBOIUTCS 32 CUET PEIIeHHUs 3a7a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OINEPUPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OTIOpPO¥ Ha HATJSITHOCTh, @ OTIEPHPOBAHNE 00Pa30M — B YCIIOBUSAX OTBIICUEHUS OT HATIISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COJIEPKaHuS.



OcHOBHBIE coaepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpasnHukn», «IIpsiMple U IIJIOCKOCTU B MPOCTpAHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJIMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUN PaCIIPENeIsaeTCs HE TOIbKO
[0 COJIEpP)KaTeNbHBIM JIMHUSIM, HO W IO rojJaM oOOy4YeHHs Ha YpOBHE CpEIHEro OOUIero
oOpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueil mporpamMmebl, pactpeieaEHHbIM 0 TogaM 00yUeHHsl, CTPYKTYPHPOBAHO TaKUM 00pazoMm,
yTOOBl ~ OBJQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIIEAOBATEIbHO M IMOCTYHATeNIbHO, C COOJIIOJIGHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYI0 CUCTEMY T€OMETPUYECKUX NPEACTABICHUN 00yJYaromuxcs,
pacumpsis ¥ yrayousis e€, o0pas3yst IpOUHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegenmto B 10 kimacce u 1 yac B Hegeno B 11
KJ1acce, BCero 3a Jipa roja oOyueHus - 102 yueOHBIX yaca.



2. COAEPXKXAHHUE YUYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnoioKeHue NpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIIeIbHbIE U
CKpelmuBawIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M INIOCKOCTEN B MPOCTPAHCTBE:
NapaJulebHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSAMBIX; MAPaJUICIBHOCTD
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YIOJI MEXKIy IPSIMBIMU B
npoctpaHcTBe.  [lapamienbHOCTh  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIockocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE (PUTYpPHI Ha MIIOCKOCTU: TETPAdIP,
KyO, apayieNienuIe]]; IOCTPOSHUE CeYCHUH.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH:  IEPIEHIMKYJSIPHBIE IpSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajuieJbHbIE M MNEPHEHIUKYJISPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISPHOU
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOW M IIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JIMHEHHBIN YroJl ABYTPaHHOro yruia. IlepneHauKyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM [0 TIUIOCKOCTH, MPOEKIus (GUrypbl Ha IJIOCKOCTb.
[lepneHaAUKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC JJIEMEHTBl MHOTOIPAHHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOIOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIlpusma: N-yrojbHas mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, nNpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yroiapHas
nupamMpia, TpaHM W OCHOBAaHHME NHpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
npaBUjbHAasE W YCEU€HHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuibl. [IpaBuiibHBIE
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAas TPEyrojbHas MUpamMKaa U MpaBUIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HpU3MBI U
MMAPAMUIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, apajuiejenuneaax, NpaBuibHbIX MHOIOTPAHHUKAX.

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpaMUAbl, TeopeMa O IuUlom@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMAIsIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.



11 KUIIACC

Tesa BpalieHus

[Munuaapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKONH IOBEPXHOCTH, OCh
HWIMHIpUYECKOl moBepxHocTu. Lummuap: ocHoBaHUs M OOKOBasi HOBEPXHOCTh, 0Opa3ytomias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3ylolne KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BepIIMHA, OOpasyrolas U OCh; IJIOLAAb
OOKOBOM U TIOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3ylollie M BBICOTA; OCHOBAHHS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: ueHtp, paaudyc, AUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepsl. B3ammnoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIabs chepol.

N3o00paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYcAa.

KomOuHanmuu Tten BpaiieHuss ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPsIMOYTOJIBHOTO TMapaiienenumnena u cieactsust u3 He€. O0bEM munuHapa, konyca. O0bEM
nrapa ¥ Iiomasib cepsl.

[TonoGuble Tenma B mpocTpaHcTBe. COOTHOWICHHS MEXIY IUIOMAASIMU TTOBEPXHOCTEH,
00BéMaMu ITOJO0HBIX TEIN.

Ceuenuss nunuHApa (MapauielbHO U NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPLIUHY ), CEUECHUS 11apa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctu U B npocTpaHcTBe. Cl0KeHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uuncio. PasnoxeHue BekTOpa MO TpEM HEKOMILIaHApHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPaBWJI JEHCTBHUI C BEKTOpaMHU.
IIpssmMoyronbHas cucrema KOOpAHMHAT B mpocTpaHcTBe. KoopamuHarsl BekTopa. Ilpocreimme
3a7a4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Beruuciienue yrioB Mexay OpsSMBIMH M IUIOCKOCTSIMH. KoOpAMHAaTHO-BEKTOPHBIH METOA IpH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.



3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IIPEIMETA
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, NpPOIEIyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBaTh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMHU M Ha3HAYEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YECKOW WIKOJIbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTH)KEHUH B IPYyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AeHUH; BOCIPUMMYHBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUI0B UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LEHHOCTU TPYIO0JIIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCuOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHMUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pElIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTHUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHUS COLMAIBHO-
HSKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOJHOW M COLMAIBbHOM Cpeibl, OCO3HAHUEM
JI00aMbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalued Ha  I[pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN Ui pelIeHHs 3a/ad B 00JIaCTH OKPYXKAIOLIEH cpeibl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'0 O3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS UM 3HAYMMOCTH I Pa3BUTHUS LIMBUIIM3ALIUU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TpeameTa « MaTemMaTukay
XapaKTepU3yIOTCSl ~ OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OeliCBUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NpoYeccos, obyualowuxcs (0ceoenue mMemooo8 NO3HAHUSL OKPYHCAIOUIe20 MUpa,
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUAMH; (HOPMYIUPOBATH OMpEIENICHUs TMOHATHU;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHHHMATH, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpHULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

® BBIABIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpEAiaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JICTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKIACHHUH (TIPSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CcrocoO pemieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelIeHus, BEIOUpaTh HAHOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3soBble ucciienoBare/ibCKie 1eHCTBUSA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4eCcKOro OOBEeKTa, SBJICHHS, IpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI 1O  pe3yjbTaTaMm
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH AeUIIUTHI UHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX JUISI OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B  pa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMON TeMbI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXKACHUA C CYXIACHUAMU APYIrUX YYAaCTHHUKOB JOUajiora,
oOHapy’KUBaTh Pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH opme GpopMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPECTaBIIATh PEe3yJIbTAaThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh M HMCMOJh30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUAYAIbHON pabOTHI
IpU  pelIeHnd Y4eOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOW JESTEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpoLEeCcC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYMIOBBIX opMax paboThl (00Cy aeHUS, 0OMEH MHEHUN, «MO3TOBBIC
ITYPMBI» W HWHBIE); BBHINIOJHATh CBOK YacTh pabOThl W KOOPJAMHHPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4e€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT M0 KPUTEPHUIM, CHOPMYTMPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranusanus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ yUETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToOB; BJaJeTh CrHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M MNEPHEHIAUKYJISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaThb TOHATUAMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPaHHOTO yria, pedpo
JBYTPAHHOIO yTJja; JIMHEHHBIA yroJl ABYTPaHHOI'O YIJIa; FpaycHas Mepa JByTpaHHOTO yrJa.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJBbIA M HEBBIMYKJbI MHOTOIpaHHUK,
3JIEMEHTbl MHOTOTPaHHUKA, TPABUIILHBI MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (IIMPaMUAA; MPHU3Ma, MPSIMOYTOIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIIUU
(BBIMYKJIBIE M HEBBINYKIblE MHOTOTPAHHUKHU; TPAaBHJIbHbIE MHOTOTPAaHHUKHU; MpsMble U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIEbI).

OnepupoBaTh NOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOIPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIEJIOB.

CrpouTh ceueHHs: MHOTOIPAaHHUKOB METO/IOM CIIEJIOB, BBIOJIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXJACHHE TEOMETPUYECKHMX BEJIMYMH 10 o0paslaM WId
IropuT™MaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUYECKUE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 3a7ad HA BBIUMCIEHHE PACCTOSHUN MEXIy ABYMs TOUKAMH, OT TOYKH 10
IPSIMOM, OT TOYKHU 70 INIOCKOCTH, MEXK1Y CKPELIMBAIOIIMMUCS IPSIMbBIMHU.

Pemarp 3amaun Ha HaxXO0XJACHHE TEOMETPUYECKHMX BEJIMYMH 10 oOpaslaM WId
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUECKHE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 337a4 Ha BBIYHUCIEHHE YIJIOB MEXAY CKPELIMBAIOLIMMUCS MPSIMBIMH, MEXIY
IPSIMON M TIOCKOCTBIO, MEXAY TUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEN MHOTOTPaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHEeHHeM (OpMYJI; BBIUMCIATH COOTHOIIEHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PHUrypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

[lpuMeHsATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYeHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATH PEATbHBIC CHTYaIllUH H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyJIMpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIMHpUYECKast TIOBEPXHOCTH, oOpazyroriue
[WIAHIPAYECKON TTOBEPXHOCTH; IMJIMHIP; KOHUYECKAsi TOBEPXHOCTH, 00pa3yIoNue KOHHIECKON
MIOBEPXHOCTH, KOHYC; CheprUIecKas TOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (IUIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOTyUEHUs TEJl BpallleHUS.

KnaccuduiupoBars B3auMHOE pacmtoiokeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IaApOBO CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00BEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(epy M OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIYHCIsAT COOTHOIICHHUS] MEXAY IUIOMIAIMUA TOBEPXHOCTEH M 00BEMaMU MOJO0OHBIX
TEIL

N300paxarh u3ydaemble (UTYPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAITHIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX PUTYpax, MPeACTaBICHHYIO Ha YepTek,aX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa
Ha YNCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00JIJIafoT.

[TpuMeHsTh paBUIIO Mapaieienue/a.



OnepupoBaTh MOHATHAMHU: JCKAPTOBBI KOOPIWHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOPAMH, CKaIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinme reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIFOPUTMaM, IPUMEHsSI U3BECTHBIC METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHEIC CPEJICTBA H JIICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTH TPUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUU U
OPUMEHATh  HM3YYCHHBIC TOHSTHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMyYIHMPOBAHHOW TPOOIEMBI, MOICIUPOBATh PEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEITU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpEM,
anmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a1a9H, CBI3aHHBIC C HAXO0XKJICHHEM IeOMETPHYSCKHIX
BEJIMYKH.



4. TEMATHYECKOE INTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA AKAJEMHUYECKUX YACOB, OTBOAUMBbIX

HA OCBOEHME KAXKJIOW TEMbI YYEBHOTI'O KYPCA BO3MOKHOCTH UCITIOJIb30BAHUSI 11O 9 TOM TEME
SJIEKTPOHHBIX (HUPPOBbLIX) ObPA3OBATEJIBHBIX PECYPCOB

10 KIIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 bubmmorexa LIOK
A P P https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[MapannenbHOCTh IPSIMBIX M IJIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYIAPHOCTD NPSIMBIX U 12 bubmmoreka [JOK
TUIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6 OK
4 VYTubl MeXAy MPSAMBIMU U IUIOCKOCTSMHU 10 1 htI/tIDSJ,IZI;I/?nT.e;aSC])_E).I’U 16209637
bubnmorexa LIOK
5 M 11 1
HOTOTPATHIIH https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
N 1
0 OObEMbI MHOTOTPaHHHIOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpeHME: ceue accro 4 1 bubmorexa LIOK
BTOpPEHUE: CEUCHUS TOSTHUSI ¥ YTJIBI
p P 4 https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0



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 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne /i Konrpouabusie IIpakTHueckue
NMPOrpaMMblI Beero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Tena BpalteHust 12 bubmorexa HOK
patt https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0né 5 1
PEMBLTE https://m.edsoo0.ru/1¢c209e37
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 bubmorexa HOK
P pA poCTp https://m.edsoo.ru/1c209e37
4 [ToBTOpEHME, 0000IICHNE, 7 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME



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

5. KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No KosunvecTBO 4acoB DJIeKTPOHHBbIE HU(POBHIE
11/-11 Tema ypoka Beero Kontpoabusie IIpakTnueckue f/llj;:eﬂl/lﬂ o0pasoBaTejbHbIe
padoTbI padoThbI pecypchl
OCHOBHBIE TIOHATHSI CTEPEOMETPHU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpaHcTBo. [IpaBuna
1 H§O6pz)K€HI/I$I Ha I;HcyHKax: 1 Bubmmorexa IOK
. https://m.edsoo.ru/aecc77cd
U300paxKeHHsl MII0CKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepenHbI OTPE3Ka
[TonsaTHs: nepecekaromuecs
2 TUTOCKOCTH fepecexasmnecsl 1 bubnuorexa LIOK
’ https://m.edso0.ru/2d8a9c99
npsiMasi U MI0CKOCTh
[TonsaTHs: nepecekaromuecs
3 TUTOCKOCTH fepecexasmnecg 1 bubnuorexa LIOK
’ https://m.edsoo.ru/db685e73
npsiMasi ¥ TJI0CKOCTh
3HaKOMCTBO C MHOTOI'paHHHKaMHU,

4 M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 bubnuotexa [JOK
PHCYHKaX, Ha MPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HavanbHbie cBeneHus 0 Kyoe u

5 NUpPaMUJE, UX piBBépTKI/I?/I MOJIETH. 1 Bubmmorexa HOK

’ https://m.edsoo.ru/b30dff38
CedeHust MHOTOTPAaHHUKOB
5 HauanbHble cBefieHUs 0 Kyoe u 1 bubmuoteka [IOK

UpaMue, UX pa3BEPTKU U MOJEIIH.

https://m.edsoo.ru/3d8ffd32



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

CeueHust MHOIOIPaHHUKOB

10

11

12

13

[TonsTHE 006 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTre 06 akcCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUHN CTCPCOMCTPHM:
AKCHOMBI CTCPCOMECTPHU U
CIICACTBHUA U3 HUX

[TonsiTHE 006 aKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

BzaumMnoe PacCIoJIOKCHHUEC IPAMBIX
B IIPOCTPAHCTBEC: MEPCCCKAIOIINECH,
MnapajiCJIbHbIC U CKPCHIMBAOIINECH
MIpsSAMBbIC

[TapayeapHOCTB NPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJIIEIBbHOCTD
TPEX NPSAMBIX

[TapayeabHOCTh NPSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
[TapamienbHOCTE IPSAMON U

bubnunorexa LIOK
https://m.edsoo0.ru/0cc5c4fe

bu6nmmoreka [IOK
https://m.edso0.ru/239c8ch4

bubnuoreka [{OK
https://m.edso0.ru/65c6b106

bubnmorexa LIOK
https://m.edso0.ru/258fc245

bu6nmorexa LIOK
https://m.edso0.ru/1a2520f6

bubnunorexa LIOK
https://m.edso0.ru/93ad36b3

bu6nunorexa LIOK
https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/0cc5c4fe
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

IIJIOCKOCTH

14 VYTriibl ¢ coHanpaBICHHBIMU bubmuorexa [IOK
CTOpOHAMH https://m.edso0.ru/9f4071b9
15 VYron Mexay npsMbIMHU B bubmuorexa [IOK
POCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYros Mexay NpsIMbIMU B Bbu6muoteka [JOK
HPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEH: bubnnorexa [JOK
napauiebHbIC MIIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napayyieabHbIX bubnnorexa [JOK
IJIOCKOCTEN https://m.edso00.ru/e504d656
[Ipocreiimme NpoCTpaHCTBEHHBIE
19 (’pirypm Ha HJIOI?:KOTC]iH: TETpa’ap bubamorexa LIOK
’ https://m.edso0.ru/4a28dc02
Ky0, mapasiesnenurnen
. bu6moreka [JOK
20 Hocrpoerite cerermit https://m.edso0.ru/1d434d0f
21 [Toctpoenune ceueHnit bubamorexa [IOK
https://m.edsoo.ru/ec26fe5d
KonTposabHas pabora no teme
99 "[Ipsimble U TJIOCKOCTH B bubmmnoreka HOK
npoctpaHcTse. [lapamieabHOCTb https://m.edso0.ru/9a0a9e56
IPSIMBIX U IIJIOCKOCTEN"
[leprieHAMKYIAPHOCTH MPAMON 1
23 HJ'I(I))CKO(f"lFI/IZ}ll'IepI:'IeHJII/IKy?IHpHBIe bubmorexa LIOK
https://m.edsoo.ru/b19f6a5d
IpsIMbI€ B IPOCTPAHCTBE
24 [IpsimMble napaienbHble U bubmuoreka [JOK
HEePICHAUKYJISPHBIC K MJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienbHble U bubmuorexa [JOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
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

NEPNCHAUKYJISIPHBIC K ITJIOCKOCTH

https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubmuorexa [IOK
IPSIMOM | TIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipr3Hak nepneHIuKyISIPHOCTH bubmuorexa [IOK
IPSIMOM U TUTOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsamoit Bbu6muoteka [JOK
HEePICHIUKYJIIPHOM TIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsmoi bubnnorexa [JOK
HEePICHIUKYJIIPHOM TIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmMoi bubnnorexa [JOK
HEePICHIUKYJIIPHOM TIOCKOCTH https://m.edsoo.ru/7d18834b
[eprienAuKyYIISIp ¥ HAKJIOHHBIE:
31 paccrostHue OT TOYKHU 10 Bbu6mmoteka [JOK
IUIOCKOCTH, PACCTOSTHHE OT MPSIMOM https://m.edso0.ru/33c477d3
JI0 IIJIOCKOCTH
[eprienaAuKyYIISIp ¥ HAKIIOHHBIE:
paccrositHue OT TOYKH 110 bubmmnorexka HOK
32 .
IUIOCKOCTH, PACCTOSTHHE OT MPSIMOM https://m.edsoo.ru/66fefadd
JI0 TIJIOCKOCTH
[eprienaAuKyYISIp ¥ HAKJIOHHBIE:
33 paccTositHue OT TOYKH 110 bu6muoreka [JOK
IUTOCKOCTH, PACCTOSTHHE OT MPSIMOiA https://m.edsoo.ru/a5b7b8e3
JI0 MJIOCKOCTH
[leprienaAuKyIsIp M HAKJIOHHBIE:
34 paccTositHue OT TOYKH 110 bu6muoreka [JOK
IUTOCKOCTH, PACCTOSTHHE OT MPSIMOiA https://m.edsoo.ru/dbee22bc
JI0 MJIOCKOCTH
35 VYTIIbI B IPOCTPAHCTBE: YIOJ MEKIY bubmuoteka [IOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
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IIPSIMOM U TNIOCKOCTBIO

https://m.edso0.ru/6b61b2b4

JByrpaHHbIii yroJi, TMHEHHBIA Yol bubmuorexa [IOK
36
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
JByrpaHHbIii yroJi, TMHEHHBIA Yol bubmuorexa [IOK
37
JIBYTPaHHOIO yIJia https://m.edsoo.ru/c7c777ed
o Hepgne:/:[mecyngpﬂocm HJIO(()::OCTeﬁ: BuGmorexa LIOK
MPHU3HAK HEPIEHINKYIISIPHOCTH
P P f[ P https://m.edsoo.ru/ec3e2da3
JBYX IIOCKOCTEN
0 Hep:e:nmecyngpﬂocn HJIO(()::OCTGfII BuGmiorexa LIOK
MPHU3HAK HEPIEHINKYIISIPHOCTH
P P f[ P https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEH
" [lepneH MKy ISIPHOCTD MJIOCKOCTEM: Bunorexa LIOK
MIPHU3HAK NEPIICHINKYIIIPHOCTH
p p f[ yp https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEH
41 Teopema o TpEx nepHeHIUKYyIIpax buommorexa [TOK
P P PHEHARIYIVP https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpéX NeprHeHIUKYIIpaX bubmorexa HOK
P P PHCHIAKYIAP https://m.edso0.ru/52188a7d
43 Teopema o TpE€x nepneHIUKyIIpax bubmmorexa [TOK
P P PHEHHRY P https://m.edso0.ru/9f246736
KonTponpHas pabora o Temam
44 "IlepneHIMKYISIPHOCTD MPSIMBIX U bubmuoreka [IOK
wiockocTe" u "YTIel Mex Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTpaHHUKA,
45 OCHOBHBIE JIEMEHTEI bubnunorexa LIOK

MHOTI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH

https://m.edsoo.ru/2d24e873



https://m.edsoo.ru/6b61b2b4
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pa3BEpTKa MHOTOTPaHHUKA

46

47

48

49

50

51

52

[Ipu3ma: N-yroapHas MpU3Ma; TPaHu
¥ OCHOBAHUS IPU3MBIL; IpsAMasi 1
HaKJIOHHAs MIPU3MBI; OOKOBast U
MIOJTHASI TOBEPXHOCTD MPU3MBI

[Tapannenenurnen, NpsMOyTroJIbHBIN
napasuieJienune/ U ero CBoicTBa

HI/IpaMI/II[aZ N-yrojibHas nmupamua,
I'PaHH U OCHOBAHUC ITHPAMUJIbI;
0OKOBas U ITOJHAS IIOBCPXHOCTDH
MMUpaMUIbI; IIPpaBUJIbHASA U
yceqéHHa;I nupaMuaa

[IpaBuIBHBIE MHOTOTPAHHHUKH:
HOHSTHE TPaBUIBHOTO
MHOT'OT'paHHMKA; TpaBUIIbHAS
IpU3Ma U paBUIIbHAs MUPAMU/IA;
NpaBUJIbHAS TPEYToJbHAs MUpaMua
Y TIPaBUJILHBINA TETpasap; KyO

IIpencrasienue 0 MpaBUIbHBIX
MHOT'OIPAaHHUKAX: OKTa3p,
JOJIEKadP U UKOCAdIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETpHUSL OTHOCUTEIIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUU B IUPAMHUJIAX,
napajuieienuneax, MpaBuIbHbIX
MHOI'OI'paHHHUKax

Beruunciienue 3J1eMEeHTOB
MHOTOTPaHHHUKOB: p&opa,

bubnunorexa LIOK
https://m.edsoo.ru/b4ad63ad

bu6nmmoreka [IOK
https://m.edso0.ru/8a7he683

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

bubnmorexa LIOK
https://m.edso0.ru/074c8865

bu6nmorexa LIOK
https://m.edsoo.ru/a0fdd5bf

bubnunorexa LIOK
https://m.edsoo.ru/b9e777d9

bubmuoreka [{OK
https://m.edsoo.ru/6cdbecef



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
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JAuaroHaliv, yrijbl

[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOU

53 MPU3MBI, TUTOIIA/Ib OCHOBAHUH, bubmmorexa [IOK
TeopeMa o GOKOBOI MOBEPXHOCTH https://m.edso0.ru/37d84157
IIPSAMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
S mupavin, reopeva o nowa Bammorexs L1OK
GOKOBOi OBEPXHOCTH YCEUEHHOI https://m.eds00.ru/5603e30b
TTUPAMHU/TBI
55 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"MHoOrorpaHHUKH" https://m.edso0.ru/a95f5c04
. bubnuoreka IIOK
o Homsrue 06 0breme https://m.edscL)E).ru/7ad0020b
N bubmnoreka IIOK
> OOBEM NHpaMHAL https://m.edscL)]é).ru/235171b3
58 O0BEM TUPAMHUTBI bubmmorexa LIOK
https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMHUIBI bubmorexa HOK
https://m.edso00.ru/79¢10312
N bubanoreka IJOK
%0 OOBEM mHpanLet https://m.edsi.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorexa LIOK
https://m.eds00.ru/79853608
62 O0BEM TTPU3MBI buomrorexa LIOK
https://m.eds00.ru/1e053890
63 O0BEM IpU3MBI bubnuorexa [JOK



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
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https://m.edso0.ru/482d3f51

64

65

66

67

KontponbsHas paboTa no reme
"O6BEMBI MHOTOIPaHHUKOB"

[ToBTOpeHME, 0600IIEHNE
CHCTeMaTH3aIys 3HAHH.
[TocTpoenue ceueHuii B
MHOTOI'PAHHHKE

[ToBTOpEeHME, 0000IIEHNE
cHUCTEMaTH3allMs 3HAHW.
Brrunciienue paccTOsIHHIA: MEXTY
JBYMSI TOYKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKH JI0 IIOCKOCTH,
MEXTy CKPEIUBAIOIUMUCS
PSIMBIMH

Hrorosas KOHTPOJIbHaA pa60Ta

bub6nmmoreka [IOK
https://m.edso0.ru/28a6573c

bub6nmoreka [IOK
https://m.edsoo.ru/098bedad

bubmuoreka [{OK
https://m.edsoo.ru/f7792ba9

bubnmorexa LIOK
https://m.edso0.ru/b9146bc0

68

[ToBTOpEHnue, 06001mEeHNE
cucTeMaTH3alus 3HaHUi.
Brruncnenue yrios: Mexmy
CKPELMBAIOIIUMUCS MPSMBIMH,
MEXIY IPSIMOM U TIIOCKOCTHIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
TUTOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bu6nmorexa LIOK
https://m.edso0.ru/56765e8b
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero U3YYCHUSA
padoThI padoThI pecypcel
Cdepa u map: ueHtp, paamyc,
1 JTUaMeTp; TUIOIAAb TOBEPXHOCTH 1 bubmorexa OK
’ https://m.edsoo.ru/0341bc2b
chepsl
B3aumnoe pacnonoxenue chepsl

5 U TUIOCKOCTH;, KacaTeabHas 1 bubnnorexa [JOK
IUIOCKOCTH K cepe; IIoIan https://m.edsoo.ru/bed12a43
chepnl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnorexa [JOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
[unuaapudeckas MIOBEPXHOCTD,

4 00pa3yroIue MUJINHIPUIECKOM 1 bubmuoreka [IOK
MIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
[UIMHIPUYECKON TTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yroIas u och; 1 bubmmnoreka HOK
IUIOIAb OOKOBO# U TIOHOM https://m.edsoo.ru/188f6216
MTOBEPXHOCTH
N300pakenne nunuHapa Ha
iockocT. Pa3BépTka mumuHapa.

6 Ceuenust MIMHIIPA (TUTIOCKOCTHIO, 1 bubnuotexa [JOK

napasuieIbHON Win
NEePNEHIUKYISIPHON OCH
HUAJTUHIPA)

https://m.edso0.ru/016e25eb
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Konnueckas noBEpXHOCTB,
oOpasyrolre KOHUYECKOn

bu6nmoreka [IOK

! IIOBEPXHOCTH, OCh M BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHHUYECKOU ITOBEPXHOCTH
Konyc: ocHOBaHHE U BEpIIIMHA,

8 06pa?;y10ma51 ¥ OCb; Hn(f)maz[b Bubmorexa LIOK

y . https://m.eds00.ru/897dd3b2
OOKOBOH M IMOJTHON TTOBEPXHOCTH
VYceuéHnblilt KOHYC: 00pa3yrome

9 U BBICOTA, OCHOB};HI/IFI IE 6(?1(0[1:121;1 buomiorexa LIOK
’ https://m.edsoo.ru/1468bab3

MOBEPXHOCTh
N300pakeHre KoHyca Ha
mrockoctu. PazBépTka Konyca.

10 CeueHnust koHyca (TI0CKOCTHIO, bubmmoreka [JOK
napauiebHOW OCHOBaHHIO, U https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IIPOXO/ISIIEH yepe3
BEPILUHY)

KombOunanus ten BparieHus u bubnmorexa LIOK

11
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 okono cepsr; chepa, BucaHHAS B bubnnorexa [JOK
MHOTOTPaHHHK WJIU B TEJIO https://m.edsoo0.ru/0b136158
BpaleHus

13 ITousitue 06 00béMe. OCHOBHBIE bubnunorexa LIOK
CBOMCTBa 00BEMOB Tell https://m.edsoo.ru/26a03fb7

N bubnuotexa [JOK
14 OOBEM WHILPa, KoKy https://m.eds00.ru/5513d87b
15 O06BEéM mapa u miomaas cheps Bubmmorexa IOK

https://m.edsoo.ru/d189bde?2
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https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
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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

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHUST MEXTY TUIONIAIIMH

bu6nmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMHU https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEN
., | Kompomms puora no sewa busmrorexa LIOK
JId B HUSI H '‘bCMBI
| pati https://m.edso0.ru/4a33a8ab
TeN
BexTop Ha miockoctu u B Bbu6moteka LJOK
18
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ci10’keHHE U BBIYUTAHHE BEKTOPOB bubmorexa HOK
P https://m.edso00.ru/23f4f089
20 VYMHOKEHHE BEKTOPA HA YUCIIO bubmmorexa [IOK
p https://m.edsoo.ru/dee379eb
o szomeznz BeKTopeel H(()) T;)éM Butmorexa LIOK
HCKOMILJIAaHAPHBIM BCKT M.
p p https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamienenumnena
22 | npesemen apann roferast Butmiorera LIOK
p p a https://m.eds00.ru/5a827900
BEKTOpaMU
pu pettie COMETpIEC https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMmoyronbHas cucrtema
| e
P . pa- https://m.edsoo.ru/48db7058
[Ipocreitmue 3agaun B
KOOpJMHATaxX
25 Yron Mexay BEKTOpaMH. bubnuotexa [JOK



https://m.edsoo.ru/810cf1eb
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

CkansipHO€ ITPOU3BENECHNE
BEKTOPOB

https://m.edsoo.ru/725effc4

Brruucnenue yrios Mexay

bubnunorexa LIOK

26 IPSMBIMH U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BeK”II“)OpI)I u K(I))Op,Z[I/IHaTBI B bubnrorexa LIOK

. https://m.edsoo0.ru/77c22fc5

MIPOCTPAHCTBE
IToBTOpEHHE, 0000IICHUE U

28 cHUCTEMaTH3alMsI 3HAaHUH. bu6nmoreka LIOK
OcHoBHBIC GUTYPHI, (HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpeHnue, 0600IMICHNE 1

29 cHUCTEMaTH3alMsI 3HAaHUH. bu6nmoreka LIOK
OcHoBHBIC GUTYPHI, (HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6o0IIeHNE 1

30 cUCTEMAaTH3aINA 3HaHWHI. 3amaun bubmmoteka IIOK
TUTAHUMETPUH U METOJIBI UX https://m.edsoo0.ru/7491efe0
peleHus
[ToBTOpenue, o6odIIEHNE 1

31 cUCTEMAaTH3aINA 3HaHWHI. 3amaun bubmmoteka IIOK
TUTAHUMETPUH U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpenwue, 0600IIEHNE 1

32 CcHUCTeMaTU3als 3HaHU. bubnuotexa [JOK
OcHoBHbIE GUTYPBI, (AKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMETPHH

33 Wrorosast KoHTpOJbHAS paboTa bubmuoteka [IOK
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https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bub6nmmoreka [IOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

6. OHEHOYHBIE MATEPHUAJIbBI (IEMOBEPCHUSI)

10 KJIACC

KontpoabsHas padoraNel no teme "IlpsiMble U JIOCKOCTH B POCTPAHCTBE.
IMapa/ieJJbHOCTH NPSMBIX U IJIOCKOCTER"

K—1, B—4

1. Toukn A, B u C — cepeguunl pétep MK, MN u PK terpasapa
MPNK coorsercteenno. [locTpoitTe cedenume TeTpasjapa MIOCKOCTEIO,
NpOXOAANIEH Yepe3 3TH TOYKH.

HafizuiTe nDepHMeTp NOOCTPOEHHOTO cedyeHMs, ecan PM =8 oM,
KN = 6 oM.

2. Tlpamele a B b ckpemUBawTCA, TOYKA A He JeMHT HA 2THX npa-
ua;x. Yepea Touxy A OpoBegHTE MIOCKOCTE, MADANIENLHYID NMPAMBIM d
H b,

3. Hanm ase nepecexawinnec B Touke O npamble. BoAkaa au Tpe-
TBA NpAMAH, HMEHINAA ¢ KAMI0H H3 JAHHHEX NPpAMBX 00IOYVI TOYKY,
OTAHYHYI 0T TOUxH O, JeMHT ¢ HUMH B ofHoll nmaockoctu? Orser ofnh-
ACHHTE,

KontpoJubHnas padora Ne2 mo temam "[lepneHanKyJIAPHOCTH NPSAMBIX M INIOCKOCTEH "
1 "Yribl Me:K1y NPpSIMbIMHU H IIOCKOCTAMH "'

10 xaace K—2, B—4

1. Tlyere € — TouKa HepeceueHHMA MenwaH rpann ABC Terpasgpa
ABCD. Toctpoiite ceyeHHe TeTPasapa IMIOCKOCTLIO, NMPOXOAAIICH depes
cepeanny pedpa AC B nmapannennsHol niacckocTH ADO.

2. Ioctpoiire napannenorpamm A, B,C,D,. Cunras aToT napaiieno-
rpaMmmM HacbpazcenmeM npaMoyroasHEkEa ABCD, noctpoiiTe maobpase-
HHe NePHeHgUKYIAPOs, NPOBeIEHHRX M3 ToukH () IepecedyeHHs AHATO-
Hamed npamoyronsHEEa ABCD k cToOpoHAM 3TOMN NPAMOYVTONBHHKA.

3. Koneu B orpeaka AB nemur B ninockoctH . Touxa C gennt
orpezok AB B orHomenun AC : CB = 3 : 4. Orpeaor CD napannenes
nnockoeTH a ¥ pased 12 cm. IMpamasa AD nepecekaeT NIOCKOCTE O B
Touke E. Haignrte orpeaox BE.

Kountpoabnas padoraNe3 no teme "MHuororpanuuxku'



| 10 gaace i K—4, B—1

1. Yepes Bepmuny A npasMasHOro TpeyroasEuka ABC npoeegeHa
NACCHOCTE O Napajiinensno cropoHe BC Tak, uto cropoHa AC cocrapns-
eT ¢ aToH miaockocTelo yroa B 30°. HaligurTe ZnTHHAYV NpoeKIHH MenqMa-
HBl AD Tpeyroaniuka ABC Ha niockocTs o, ecian AB = 12 cwm.

2. Ha eepmnnasl A npAMoro yriaa Tpeyroasiinka ABC npoeeméH mep-
nesaukyaap AM k naockocTH TpeyroabHuka. Halinure pacerosuue or
rouk M go croponsl BC rpeyroasunka, ecau AM = 1 oM, AB = 3 oM,
AC = 4 ¢,

3. Ilpasuneueie TpeyroasEukd ABC n DBC pacnonoseHsl Tak, 4ro
pepmuHa [ IpoekTHpYeTCA B UeHTp Tpeyvroanhuika ABC. Hafigure yroa
MeM Iy LIOCHOCTAMY 3THX TPeyVrolbHHKOB.

4. IlnockocTH OBYX DABHBIX NPAMOYIOJBHBIX Tpameuuit ABCD n
KDCM BaauMHO NepneHAMkynapHel. Hafiaute paccrosume BK, ecan
CD 1 BC,CD L DK, BC = DK = 3 em, DC = 4 em.

KounrpoabsHnas padora Ne4 mo reme ""O0bEMBI MHOTOTPAHHUKOB"'

K—4, B—4

1. Yepea kaTer AB papHoDeIpeHHOTND NMPAMOYTOJABHOTO TPEYIONBHH-
ka ABC nposegena naockocTs B. Ipyroit karer BC ofpasyer ¢ miocko-
creio i yron 45°. Hafiaure:

4) paccToAHHe oT BeplmMHw C go naockoetH B, ecan AC = 2 cm;

6) yroa ¢, KoTopeiili runorenysa AC ofpaayer ¢ mIocKocTeio [,

2. Ha mepumesl D tpeyroasauka DKC npopegén nepneHguKy-
nap DN k nnocrocTH sToro TpeyronbHuka. Halinwre paccrosaane ot
ToukH N go npamoii KC, ecam KD = DC = 10 cm, KC = 16 cm,
DN = 3 oM.

3. Keagpatu ABCD u FLCD pacnonosedsl TaK, YTO NPOEKIHA CTO-
pousl FL Ha naockocTh Keagpata ABCID npoxogHT Yepes LeHTP 2TOTC
kpagpara. Halignre yron MemJy NJAOCKOCTAMH 3THX KBAJDATOB.

4. lIpa papHEIX OPAMOYTOABHEIX Tpeyroasauka ABC ¢ npaMmem
yraoM B u ABD ¢ npAMBIM yrioM A pacnofodeHbl TAK, 4TO HX ILIO-
CHOCTH B3aMMHO HNepoesiukynsapHil, Hajfigure paccrosHMe Memay Bep-
muHamu C 1 D, ecan AB = 4 cm, AD = BC = 3 oM.

Hrorosasi KoHTpOJIbHAsI padoTa



[10 xaace | K—5, B—4

1. Bricora GOKOBOH IDAHH OPABHJIBHOH 4eThIDEXYIOAbHOH NMHpaMMH-
Asl pasHa 10 cm, OnpenennTe naomalb eé MOJHOH MOBEPXHOCTH, ECJH
foxoBaA rpaHb O0pA3VeT ¢ MIOCKOCThI) oCHOBAaHHA yroa 60°.

2, OcnoBaEHeM NPAMONe OapaijejenHnena AsBiAAeTcA pomb co cro-
poHOH @ H oCTpRIM yrJIoM . Haligure IIomans NoOJHOH MOBEPXHOCTH
napainneNenHnena, eclAH ero MeHbIIAA JHATMOHANE COCTABJAET C ILJIOCKO-
CTLIO OCHOBAHHA yroa .

3. CropoHE OCHOBAHHA TPEYrOJABHOH NMHpaMHIE paBHel 6 cm, 10 cm
H 14 cm. IlnockocrH BoKoBEX rpased obpasayioT ¢ OAOCKOCTBI OCHOBA-
HuA yron 60°, HafigpTe MOIHYID NOBEDXHOCTE MHPAMHALL.

11 KJIACC

Kontpouabnas padora Nel no temam "Tena Bpamenus' u "Oo6bemsl Tea"

1) Paguyc ocHOBaHMS IMJIMH/PA PABEH 5 cm, a BRICOTA IIMJIMHIpA paBHa 6 cm. Haiiute
IUIOINA/b CEYEHUs, IPOBEJCHHOTO MapauleIbHO OCH LWIMH/PA HA PACCTOSHUU 4 cM OT Hee.

2) Paguyc trapa pasen /7 cu. HaiiinTe muiomans ce4eHus 1apa, yAaJeHHOrO OT €ro eHTpa
Ha 15 cm.

3) Pagnyc ocHoBaHMs KOHYyca paBeH 3 .m, a BbicoTa 4 m. Haiinnte oOpa3yromyro 1 1iomaib
OCEBOI'0 CEUEHUSI.

KonTtpouabHas pa6ora Ne2 no teme ""BekTopbl U KOOPAMHATHI B IPOCTPaHcTBe'
1) Haiigute KOOpIMHATBHI BEKTOPA AB ,ecmu  A(5; -1; 3), B(2; -2; 4).

2) Haubr Bektopwl 6{3;1; -2} u ¢ {1; 4; -3}. Haiinute 26 ¢

3) [laHbI BEKTOPHI d, 6 U C , IPUYEM: d = 67—812, |é| =1, 6{4; 1;m }, (dfé)z 60°.
Haiitu:

a) d-6,

0) 3HaueHue m, Mpu KOTOpoM a | ¢ .

4). Haitnute yron mexny npsMmeiMu AB u CD,
ecmu A(3, -1, 3), B(3,-2; 2), C(2; 2; 3)m D(1,; 2; 2).

Hrorosasi KoHTpOJIbHAsI padoTa



a

1. B mpaemisHOI TpeyroasHOI mipaminte SABC MeaaHsl 0CHOBAHIIA MIepecekarTes B Todke K.
Ob6wem mupamias! pape 42, SK =18. Haltante mnomans Tpeyroasanka ABC. (16amr)

2. Beicota xoHyca paeHa 10, nmameTp ocHoBaHIa paseH 48. Hafiante odpasyroniyio. (1 Ham)

3. Ilnomaxs OOKOBOII MOBEPXHOCTII IIIIIHIPA paBHA 727, a BEIcoTa - 8. Hallumme mimametp
ocHoBaHIIA. (1 Damm)

4. ITimrHEzIp 11 KOHYC IIMER0T 00Iee oCHOBAHIIE 1T OOMIVE0 BEICOTY. BericaTe obbeM IIITITHIpA.
ecmn 00BEM KoHyca paser 10. (1 Samm)

- “ o 3
5. CropoHa OCHOBAHIIA IPABIIIEHOI TPEYIOIRHOII IPIIZME] pABHA 2\6, a BEICOTA - 4‘[—.
Brrutncmime 06s8M mpiaMet (1 6am)

- mem? .
6. IInomans 60KoBOII MOBEpPXHOCTII KOHYCA paBHa 20 . a ero obpasvromas S5 cum. Haituirre
00BeM KoHyca.( 2 Damia)

7. OcHoBaHIIe IPAMOIT TIPII3MET IIPAMOYTOIEHEIIT TPEYTOIBHIIK ¢ KAaTeTOM 3¢M II IPIUTe/KAIIIIM

VITIOM 60°. Hiaronans OOKOBOII TpaHIl, comepiXamell INIOTeHy3y TpeyronpHika, 10cym. Harianre
00BeM mpr3MeL (2 bamna)
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