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IHHOACHUTEJIBHAS 3AIINCKA

['eomeTpust sBIsETCS OAHMM U3 0a30BBIX KYpPCOB Ha YPOBHE
cpeaHero oOIIero oOpa3oBaHHs, TaK Kak OOECICUHMBACT BO3MOXKHOCTD
U3y4eHUsI JUCIHMIUIAH  CCTCCTBEHHO-HAYYHOW  HANpPaBICHHOCTH U
IPEIMETOB TYMAHHTAPHOTO IMKIa. [TOCKONBKY JIOTHYECKOE MBIILICHHE,
dopMupyemMoe MpH HMIYYCHUH OOYYAIOIIMMHUCS ITOHATHHHBIX OCHOB
reOMETPUH, MPH J0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHH IIEIIOYKH
JOTHYECKUX YTBEPKIACHUM TMpH PEIICHUH TeOMETPUUYECCKUX 3ajad,
yMEHHE BBIIBHIaTh W ONPOBEprarb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCIOJB3YIOTCS IPH PEIIeHUH 3a7ad €CTeCTBEHHO-HAydyHOTO I[MKJA, B
YaCTHOCTU (DU3UYCCKUX 3a/ad.

Ilenp ocBoeHMs mporpaMmbl ydeOHOro kypca «leomerpus» Ha
yIIyOJIEHHOM YpOBHE — PAa3BUTHC MHIUBUAYAIbHBIX CIIOCOOHOCTEH
OOyJaroIMxXCcsi IPH H3yYEHHH TEOMETPHH, KaK  COCTaBIISIOIICH
npeaMeTHOH — oOnacth  «Marematuka © - HHpOpMaTHKa»  depes
oOecrieuecHUE BO3MOXKHOCTH TIPHOOPETCHHS M HCIOJIb30BaHHS Oolee
IIyOOKHX TEOMETPHUYCCKHX 3HAHUH W JCHCTBHH, CICIH(PUIHBIX
TCOMCTPUU, W HEOOXOAUMBIX JUIS YCHCIIHOTO THPOo(heCCHOHAIBHOIO
00pa3oBaHusl, CBI3aHHOTO C HCIIOIH30BaHUEM MaTCMaTHKH.

[IpuopuTeTHBIMU 3ajJadaMHd Kypca TCOMETPHH Ha yIIyOJIEHHOM
YpOBHE, PACIIUPSIOMIUMHA W YCHJIMBAIOIIMMH Kypc 0a30BOTO YPOBHS,
SIBJISTFOTCS:

pacIIMpeHue MPEACTaBICHUS O TEOMETPHHM KaK YacTH MHPOBOM
KyJAbTYpel M (OPMHPOBAHHE OCO3HAHHS B3aUMOCBS3U T'COMETPUU C
OKPY>KaIOITUM MUPOM;

(dbopMHUpOBaHUE TPEACTABICHUSA O MPOCTPAHCTBCHHBIX (UTYpaxX Kak
0 BaXXHEHIINX MAaTEMAaTHYECKHUX MOJEIAX, MO3BOJSIONINX ONMCHIBATH U
U3y4aTh pa3HbIC SBJICHUSA OKPYKAIOIIEr0 MHUpa, 3HAHHC IMOHATHHHOTO
armapara 1o pasueny «CrepeoMeTpus» ydeOHOTO Kypca TeOMETPHH;

dbopMHpOBaHUE YMCHHUS BIAJACTh OCHOBHBIMU ITOHSATHUSMH O
IPOCTPAHCTBEHHBIX (UI'ypaX M HMX OCHOBHBIMH CBONCTBaMH, 3HAHHE
TeopeM, GOopMyJI U YMEHHE MX IMPUMEHSITh, YMEHHUS JOKa3bIBaTh TCOPEMBI
Y HaXOJIUTh HECTAHIAPTHBIC CITOCOOBI PEIICHHS 3a/1ay;

dbopMHUpOBaHUE YMEHHS paclo3HaBaTh Ha YEPTEIKaX, MOACISAX U B
peaJbHOM MHpPE MHOTOTPAHHUKH W Tejla BpalleHUs, KOHCTPYHPOBATh
TreOMETPUYCCKHE MOJICIIN;

dbopMHUpOBaHUE TIOHMMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO
IOCTPOCHHS MaTeMaTHYCCKUX TCOpHUi, (POPMHPOBAHUEC TTOHMMAHHS POJIH
AKCHOMATHKH TIPH MIPOBEICHUH PACCYKICHHUN;

dbopMHUpOBaHUE YMEHMS BIAJETh METOJAMH JIOKA3aTeIbCTB U
aJIrOPUTMOB  PCIICHHWS, YMEHHS HMX  HPUMCHATH,  IIPOBOIMTH
J0Ka3aTeIbHbIe PACCY)KICHUS B XOJEC PCEHICHUS CTEPEOMETPUUCCKUX
3a7a4 W 3a7a4 C MPAKTHUYCCKUM COACpI)KaHHeM, (POPMHUPOBAHHE
MPEICTABICHUS O HEOOXOAMMOCTH JIOKA3aTeIbCTB IPH OOOCHOBAHHH
MaTeMaTUYCCKUX YTBEPKICHUH M POJM AKCHOMATHKH B TIPOBEIACHHUU
JCITYKTUBHBIX PACCYXICHHIA;

pa3BHUTHE M COBEPIICHCTBOBAHNE MHTEIUICKTYAIBHBIX U TBOPYECKHUX
CITOCOOHOCTEH o0yJaromuxcs, IMO3HABaTEILHOM AKTUBHOCTH,
HCCIICIOBATEIbCKUX YMEHHUM, KPUTHUYHOCTH MBINIICHUS, HHTEpeca K
W3YYCHUIO TCOMETPHH;



dbopMupoBaHue (QYHKIIMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHOU
r€OMETPUU: YMEHHS paclo3HaBaTh MPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX
CUTYyallUIX W TPHU U3YYEHUU APYTHX y4EeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M  3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS  PEaTbHBIX
CUTyallui, UCCIEeIOBaHUS TOCTPOCHHBIX MOJENEH, HWHTEepIpeTaluu
MOJTyYE€HHBIX PE3YJIbTaTOB.

OCHOBHBIMH  COZIEpXKATEIIbHBIMUA ~ JIMHUSIMH ~ Y4eOHOTo  Kypca
«l'eomerpuss» B 10-11 knaccax sBisitorcsi: «lIpsiMble M TIJIOCKOCTH B
npocTpaHcTBe», «MHororpanHukmn», «Tena BpamieHus», «BekTopbl u
KOOPJIUHATHI B MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEN.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh
OMEepUPOBATh MOHATUSMUY», PEICBAHTHBIMU F€OMETPUU HA YIIIYOJIEHHOM
ypoBHe oOyueHnuss B 10-11 Kkmaccax, OTHOCHTCA KO BCEM
COJIEpP)KATEIbHBIM  JIMHUAM  Y4eOHOro Kypca, a (QopMupoBaHHe
JIOTUYECKUX YMEHUH paclpeiessieTcsi He TOJBKO MO COACpKaTeIbHBIM
JUHUSAM, HO W 1o romam oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOILIEE NPEIMETHBIM pe3yJibTaraM OcBoeHHsT DenepanbHON
pabodeil mporpamMMmbl, pacHpeleN€HHBIM 1O TojaM  OOy4eHwus,
CTPYKTYpUpPOBAaHO TakKuM 00pa3oM, 4YTOObBI KO BCEM OCHOBHBIM,
MPUHIIMITHATBHBIM BOIIPOCaM 00ydaromirecs: oopamaiich HEOJHOKPATHO.
DTO MO3BOJIIET OPTaHU30BATh OBIAJCHUE T€OMETPUUECKUMU MOHATUIMHU
UM HaBBIKAMHU TIOCIENOBATEILHO W TMOCTYNATeNIbHO, C COOJIONCHUEM
OPUHIIMIIA TTPEEeMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIIOYaTh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIOIIUXCs, PACIIUPss U
yriyonsist €€, o0pasyst MPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon K U3YYEHUIO TEOMETPUM Ha YIIIYOJIEHHOM YpOBHE
MIO3BOJISIET:

co3marb ycioBus s auddepeHnuanu o0ydeHusi, MOCTPOSHUs
WHINBUyaTbHBIX o0pazoBaTeIbHBIX Iporpamm, o0ecreynThb
yrIyOnEéHHOE W3YYeHHE TEeOMETPUU KaK COCTaBIAIONICH y4eOHOTro
npenMera «Maremarukay;

MOJTOTOBUTh ~ OOYYaIOMIMXCS K  MPOJOJDKEHUIO  M3yUCHHUS
MaTeMaTuku ¢ y4€ToM BbIOOpa Oymymiedt mnpodeccuu, obecreunBast
IPEEMCTBEHHOCTh MEXIy 00IIUM U TPO(PECCHOHAIBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «leomerpusi» Ha ynIyOIEHHOM
ypoBHe otBoauTcs 204 yaca: B 10 knacce — 102 yvaca (3 yaca B Heneno),
B 11 wmacce — 102 waca (3 waca B  HeeNo).



COAEPKAHUE OBYYEHUA
10 KJTACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE
OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IMJIOCKOCTb,

IMPOCTPAHCTBO. Ilonsitue 00 AKCHMOMAaTH4YCCKOM IMOCTPOCHUHU
CTCPCOMCTPHUH: AKCHUOMBI CTCPCOMCTPHUHN U CIICACTBUA U3 HUX.
BzaumHoe PaCIIOJIOKCHUC IIPAMBIX B IMPpOCTPAHCTBEC:!

nepeceKanmecs, mnapajieJbHble U CKPELIUBAIOIIUECS  MpsMBIE.
[Ipu3Haku CKpelMBalOMUXCs MNpsAMbIX. [lapanienbHOCTh TPSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MapalulesibHbIE MPsIMbIE B MPOCTPAHCTBE,
napaJyieIbHOCTh TPEX MPSAMBIX, NAPALIEIBLHOCTh MPSIMON U MIJIOCKOCTH.
[TapamiensHOE W LIEHTpPAJbHOE MPOEKTHUPOBAaHUE, U300pakeHue QGuryp.
OcHOBHBIE CBOMCTBa MapaieNbHOTO TpOeKTHpoBaHusA. M3o0paxeHue
buryp B TmapasieIbHOM TPOEKIUU. YIIBI C COHAIPABICHHBIMU
CTOpPOHAaMH, YTOJI MEXKJYy NpsIMBIMU B IpOCTpaHcTBe. llapamienbHOCTh
IJIOCKOCTEN: MapaJyIeibHbIE IIJIOCKOCTH, CBOWCTBA MapauIeNIbHBIX
wiockocten. [Ipocrelimue nmpocTpaHCTBEHHbIE (QUTYPHI Ha TJIOCKOCTH:
TeTpasp, NapauielIeNuNea, IOCTPOCHUE CEUCHU.

[leprieHIUKYASIPHOCTh MPAMON M TUIOCKOCTH: MEPIEHIUKYISIPHBIC
IpsiMbI€ B TIPOCTPAHCTBE, MPSMbIE NapaJUieIbHbIE U MEPIICHIUKYISIPHBIC
K IUIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTA MPSIMOM MU IIOCKOCTH,
TeopeMa O MpsAMOM MNEPHEHAMKYISIPHON IIOCKOCTH. OpTOroHajJbHOE
npoekTupoBaHue. [leprneHIuKyIsip U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU
710 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (GUTYPBI

Ha  IUIOCKOCThb.  llepmeHAuKyIsIpHOCTh  IUIOCKOCTEH:  IPU3HAK
NEPIICHAUKYISIPHOCTH  ABYX  IUIOCKocTen.  Teopema 0 Tpéx
NEPIICHAUKYIISIPax.

Yoiel B NPOCTPAHCTBE: Yol MEXAYy NPSAMOM U IUIOCKOCTBIO,
JIBYI'PAHHBIA yTOJ, JIMHEMHBIA YIrOJ JABYTPAHHOIO ymia. TpEXTpaHHbIA U
MHOTrOrpaHHbie yribl. CBOMCTBa MJIOCKHX YITIOB MHOTOIPAaHHOTO YIJa.
CBoiicTBa IJIOCKUX W JBYTPAHHBIX YIJIOB TPEXTpaHHOrO yria. TeopeMbl
KOCHHYCOB Y CHHYCOB ISl TPEXTPAHHOIO YIVIA.

MHOrorpaHHUKHU

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-
yrojibHas Tpu3Ma, MpsMas U HAKJIOHHAs MPU3MbI, OOKOBask W TMOJHAS
IIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, IPSIMOYTOJIbHBIN
napajuieJienune] U ero coucTea. Kpardaiiime nyTd Ha NMOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpocTpaHCcTBEeHHas TeopemMa
[Mudaropa. [Tupamuma: n-yroapHas nupamMuaa, MpaBUiIbHAsS U yCeUEHHAS
nupamuabl. CBoicTBa pEOep 1 OOKOBBIX TpaHEel MPAaBHILHON MUPAMU/IBI.
[IpaBunibHBIE MHOTOTPAaHHUKH: IIpaBWIbHAS NIpU3Ma U IPaBUJIbHAS
MUPAMU/JIA, IPABUJIbHAS TPEYTOIbHAS TUPAMUIA U NPABUIIbHBIN TETPAdIP,
ky0. IlpencraBienrie O NPaBWIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JONECKASAP U UKOCAIP.

Brruucnenue 51eMEHTOB MHOTOTPAHHUKOB: péOpa, auaroHas,
yoibl. [1nomaas 60KkOBOM MOBEPXHOCTH M TMOJTHOM MOBEPXHOCTU MPSMOM
MPU3MBI, TUIOIIA/Ib OCHOBAaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSMOI
npu3Mebl. [Inomans 6G0KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHOM
MUPAMU/IBI, TEOPEMA O TUIOIIAIA YCEUEHHON TUPaMUIbI.



CummeTpusi B MPOCTPAHCTBE. DIIEMEHTbl CUMMETPHUM MPABUIIbHBIX
MHOTOTpaHHUKOB. CHUMMETpUsi B  MPAaBWIBHOM  MHOTOIPaHHHKE:
CUMMETpHUSl TNapajUiesienunena, CUMMETPUST NPABWIBHBIX  MPU3M,
CUMMETpPHUS TPABUILHOM MUPAMU/IBI.

BekTopbl M KOOPAUHATHI B MPOCTPAHCTBE

[loHsiTUSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA
HEHYJIEBOTO BEKTOpa, BEKTOPHI KOJUIMHEAPHBIC, COHAIIpPaBICHHBIC W
IPOTUBOIOJIOKHO  HAINpaBJICHHBIE BEKTOPhl. PaBEHCTBO  BEKTOPOB.
JlelicTBUS C BEKTOpaMH: CJIOXKEHHUE M BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXKEHHME BekTopa Ha uucio. CBoiicTBa
clokeHHs1 BeKTopoB. CBOMCTBa YMHOXKEHHs BEKTOpa Ha uucio. [loHsTue
KOMILTAaHApHBbIE BEKTOpbI. [Ipu3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapasmienenumnena. Teopema 0 pa3ioKEHUH BEKTOpa MO TPEM
HEKOMILUIAaHApHBIM BeKTOopaM. [IpsiMmoyrosibHas cucTemMa KOOpJWHAT B
npoctpanctBe. Koopaunarel BekTopa. CBSi3b MEXKIY KOOpAMHATAMU
BEKTOpa M KOOpPJIMHATAMHM TOYEK. YToJl MeXAy BekTopamu. CKalsipHOE

[IPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tesa BpameHust

[TonsiTus: UIHHAPUYECKast MOBEPXHOCTD, KOHHYECKas
MOBEPXHOCTh, chepuieckas MOBEPXHOCTh, 00pa3ylonue MOBEPXHOCTEH.
Tena BpalmieHus:: HWIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, miap.
B3auMHoe pacrnonoskeHue cepbl U MIOCKOCTH, KacareabHas II0OCKOCTh
kK chepe. M3o00pakeHue Ten BpalleHUsT Ha IUIOCKOCTU. Pa3BEéprka
uInHApa U konyca. CummeTpust cepsl U 1apa.

O0béM. OcHOBHBIE CBOMCTBa 00BEMOB Tei. TeopemMa 00 00BEME
IPSIMOYTOJILHOTO MapajuleNienurena u ciaencTus u3 He€. OO0bEM npsMoit
Y HAKJIOHHOM MPU3MBI, IWIMHAPA, TupamMuabl 1 koHyca. O0bEM m1apa u
[IAPOBOTO CETMEHTA.

KomOunanmu Tenm BpamieHuss W MHOTOTpaHHHUKOB. [Ipusma,
BIIMCAHHAs B IIWIMHJIpP, OINHUCAHHAs OKoJIo InwmHiapa. llepecedenue
cheprl U mapa ¢ mIOCKocThi0. Kacanue mapa u chepsl TIOCKOCTHIO.
[ToHsiTHE MHOTOTPAHHUKA, OITUCAHHOTO OKOJIO Chepbl, ChHepbl, BMUCAHHOM
B MHOTOTPAHHUK HJIM TEJIO BPAICHUSI.

[Tnomans MOBEPXHOCTH MHMJIMHIpA, KOHYCA, TUIOMaas chepsl U e
gacteil. [lomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH
noBepxHocTel mogo0HbIX Guryp. IIlpeodpazopanue mogoOusi, rOMOTETHS.
Pemenue 3amay Ha TJIIOCKOCTH C MCHOJB30BAHUEM CTEPEOMETPUUECKUX
METOJIOB.

ITocTpoeHue ceueHMd MHOTOTPAHHUKOB M TE€Jl BPALUCHUS: CEYCHHUS
uIMHApa (MapajulesIbHO M TEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapanienbHble OCHOBAHHMIO M TPOXOJSININE Yepe3 BEPIINHY), CEUCHHUS
mapa, METOAbl MOCTPOSHUS CEUCHUI: METOJ] CIIE0B, METOJ BHYTPEHHETO
MIPOCKTUPOBAHUS, METO]T IEPEHOCA CEKYIIEH MITIOCKOCTH.

BekTopbl  KOOPAUHATHI B MPOCTPAHCTBE

Bexroper B npocTtpancTBe. Onepanuu Haj BeKTopamu. BekTopHOE
YMHOXEHHE  BEKTOPOB. CBoiicTBa  BEKTOPHOTO  YMHOXCHHSI.
[IpssmoyronbHas cucTemMa KOOPAMHAT B MPOCTpaHCcTBe. KoopauHAThI
BekTopa. Paznoxenuwe Bektopa mo 0Oasucy. KoopauHaTHO-BEKTOpPHBIM
METO/JI TIPH PEIICHUN T€OMETPUUECKUX 3a/1a4.



JABUKEeHMSI B IPOCTPAHCTBE

JIBrxeHust mpoctpancta. OtoOpaxkenus. [[BUkeHUs U paBEHCTBO
buryp. OOmue cBoiicTBa IBM)XCHUN. BUabl IBHXKEHUI: TMapasiebHBIHI
NEPEHOC, LIEHTpaldbHasl CUMMETpPHS, 3€pKajbHAsI CHUMMETPHUS, MOBOPOT
BOKpyr mpsimoil. IIpeoOpazoBanust momodbus. Ilpsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHWSA YYEBHOI'O
KYPCA «(T'EOMETPUS» (YINIYBJIEHHBIM YPOBEHDB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM IO3UIIMK OOYyYaromerocs Kak
aKTUBHOTO M  OTBETCTBEHHOTO WJIEHA POCCHUUCKOro  0OIIecTBa,
NpeACTaBiICHHEe O MaTeMaTH4YeCKMX OCHOBaX  ()yHKIIMOHUPOBAHUS
Pa3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEIYyp TPa)KJaHCKOTO OOIIecTBa
(BBIOOpBI, OMNpPOCHI W  JApPyroe), YMEHHE B3aUMOJEHCTBOBATh C
COITMAJIbHBIMA HHCTHUTYTaMH B COOTBETCTBHUM C HX (QYHKIUIMH U
Ha3HAuYCHHEM;

2) NnaTpUOTHYECKOE BOCTIMTAHHUE:

c(hOpMHUPOBAHHOCTh POCCHUMCKOM TPaXXTAHCKOW HWJIECHTUYHOCTH,
YBAXKEHUS K IMPOILUIOMY W HACTOSIIEMY POCCHUHCKOM MaTreMaTHKu,
LEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSAM POCCHUMCKUX MATEMaTUKOB U
POCCHIICKOM MaTEMaTUYECKOMN IIKOJIbI, UCIIOJIB30BAHUE ATUX JOCTHUKEHUM
B JPYTHX HayKax, TEXHOJIOTHUSX, cPepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHME  JYXOBHBIX  IEHHOCTEl  pOCCHIICKOrO  Hapoja,
c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ATUYECKOTO TMOBEICHHUS,
CBA3AHHOIO C TMPAKTHYECKHUM NPUMEHEHHEM JOCTH)KCHUN HAyKu U
NEATEIBHOCTBI0 YYEHOTO, OCO3HAHHME JIMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOMYHMBOTO OYIYyIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHE:

OCTETUYECKOE  OTHOIIEHHE K  MHpPY, BKIIOYass  OCTETHKY
MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajlad, penieHui,
paccyXIeHul, BOCIPUMMYMBOCT K MareMaTU4YeCKUM  acleKTaM
pa3JIMYHbBIX BUJIOB UCKYCCTBA;

5) pusnuyeckoe BocIuTaHKE:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTEMaTHUYECKUE 3HAHUS B
MHTEpEecax 3JI0pOBOTO M 0€30IMacHOro oOpas3a >KM3HU, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 37I0POBBIO (3I0pOBOE MTUTAHUE, COATTAHCHUPOBAHHBIHI
peXKUM 3aHSATHA M OTHAbIXa, peryisipHas Qui3nyeckas aKTUBHOCTD),
¢u3nuecKkoe  COBEpIICHCTBOBAHWE  MPH  3aHATUAX  CIIOPTHUBHO-
03JI0POBUTEIILHOU JIEATEILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPYAY, OCO3HAaHUE IIEHHOCTH TPYIOJIOOUS, UHTEpPEC K
paznuyHbIM cdepaM MPoPeCcCHOHATBHOM NESITEIIbHOCTH, CBSI3aHHBIM C
MaTEMaTUKON M €€ NPWIOKEHUSMH, YMEHHE COBEPINATh OCO3HAHHBIN
BBIOOp Oymyiiei mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC
TJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caM0ooOpa30BaHUI0 Ha TMPOTSHKEHUH BCEM JKU3HU, TOTOBHOCTh K
AKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3a7ad MaTeMaTH4eCKON
HaIPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, I[OHUMAaHUE
BIMSIHHUSL  COI[MAJIbHO-PKOHOMHYECKHX IPOLECCOB HA  COCTOSIHUE
MIPUPOTHON M COIMATIBLHON Cpelbl, OCO3HAHUE MIOOAIBHOTO XapaKTepa



AKOJIOTHYECKHUX MPOOJIeM, OpUEHTAlMS Ha MPUMEHEHUE MAaTeMaTH4eCKUX
3HAHUW JUIsI  pelieHus 3ajad B OOJacTH  OKpY)KAloIIeW Cpenbl,
IJIAHUPOBAHUE TMOCTYIKOB U OLIGHKH HUX BO3MOXHBIX TOCJCACTBUN IS
OKpY KaroIIeH Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hopMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOM IPaKTHUKH,
MOHUMAaHWE MaTeMaTUYeCKOM HaykKu Kak cdepbl 4eIoBeYeCKON
NEATeIbHOCTH, JTarloB €€ pa3BUTHUA M 3HAYMMOCTH JUISl Pa3BUTHS
IMBUJIN3AIlAY, OBJIAJCHUE S3BIKOM MAaTEMAaTMKH M MaTeMaTH4eCKOM
KyJBTYpOH KaK CPEJICTBOM ITO3HAHHUS MHPA, TOTOBHOCTH OCYIIECTBIISThH
IIPOCKTHYIO U HCCIIEI0BATEIBCKYIO JEATCIIbHOCTh WHIUBHIYaJbHO U B
rpy1re.

METAIIPEIMETHBIE PE3YJ/IBTATBI

Ilo3naBare/ibHble YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3zoBble jornueckue AecTBUA:

BBISIBJISITh W XapaKTepU30BaThb  CYIICCTBEHHbIE  TNPU3HAKU
MaTeMaTU4eCKUX OOBEKTOB, MOHSTHM, OTHOUICHUN MEXIY MOHATHUIMH,
dbopMynupoBaTh OMPECICHUs MOHATUN, YCTaHABIMUBATH CYIECTBECHHBIN
NpU3HaK KiIacCU(pUKALUU, OCHOBAHHS i OOOOIICHHS W CpPaBHEHWS,
KPUTEPHUH MPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIUPOBaTh W MPEOOpPa30BBIBATH CYKIICHUS:
yTBEPJUTEIbHBIE U OTpPUIIATEIbHBIC, €IUHUYHBbIC, YaCTHbICE W OOIIue,
YCIIOBHBIE;

BBISIBJISITh MaTEeMaTHMUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H W
npoTUBOpeunsi B (paKTax, [IaHHBIX, HAONIONEHUAX U YTBEPKICHUSX,
npenjaratb  KpUTEpUU  JJI  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUUN;

JIeNaTh BBIBOMIBI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JI€TyKTUBHBIX
Y MHAYKTUBHBIX YMO3AKIIOUCHHUM, YMO3aKIIOUCHUH 10 aHAJIOTUH;

IPOBOAWTH CAMOCTOSITEILHO  JTOKA3aTelIbCTBA MaTeMaTUYeCKUX
YTBEPKJIEHUHN (TMPSMbIE B OT MIPOTUBHOTO), BHICTPANBATh apTryMEHTAIIHIO,
IPUBOJIUTH TPUMEPHI M KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIbI;

BBIOMpATh CMoOco0 pemieHuss y4eOHOW 3amaud  (CpaBHHUBATh
HECKOJIbKO BapHAaHTOB PEIICHUs, BBHIOMpATh HamOoJee MOAXOIAIIUN C
y4€TOM CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHEB).

ba3zoBble ucciaenoBare/ibCKue 1eicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUA HWHCTPYMEHT
no3HaHus, (HOopMyIHpoOBaTH BOMPOCH], (UKCHUPYIOIIHE MPOTUBOPEUHE,
mpo0eMy, yCTaHaBIMBATh UCKOMOE M JIaHHOE, (hOPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH  CAMOCTOSITEJILHO  CIJITAHUPOBAHHBIA  DKCIICPUMEHT,
WCCJIENOBAaHNE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTU4eCcKOTo
oObeKTa, SBJICHHUSA, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BbEKTaMH, SIBICHUSMH, MTPOIIECCAMU;

CaMOCTOSTENIbHO (OPMYIUPOBAaTh OOOOIIEHHUS U BBIBOABI TIO
pe3yapTaraM TPOBENEHHOTO HAONIONEHUS, WCCIECIOBAHUS, OICHUBAThH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJITATOB, BHIBOJIOB U 000OIIICHMIA;



IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IIpollecca, a TaKke
BBIJIBUTATh MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanueii:

BBISIBJIAITh ACUIUTHI MHPOPMAIMHU, JAHHBIX, HEOOXOAMMBIX IS
OTBETA HA BOIPOC U JIJIsl PEIICHUS 3aa4u;

BbIOMpaTh WHGOPMAIMI0 U3 MCTOYHHUKOB pPA3IUYHBIX THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh HHPOPMAIIUIO
Pa3IMYHBIX BUJOB U OPM IIPE/ICTABICHUS;

CTPYKTYpUpOBaTh HHGPOPMAIINIO, MPEJACTABIATh €€ B Pa3IMYHbIX
dbopMax, HWILTIOCTPUPOBATH TPAPUUECKY;

OLICHMBAaTh HAAEKHOCTh HMHGPOPMALIMU 1O  CAMOCTOSITEIBHO
c(hOpMYIIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIEe TeHCTBHS

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYXKIACHUS B COOTBETCTBHUU C
YCJIIOBUSIMH U IEJISIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOUYKY 3pPEHHUS B YCTHBIX M ITMCbMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHUS I10
X0y pelieHus 3aa4i, KOMMEHTHPOBATD MMOJTYUYCHHBIH Pe3yIIbTar;

B X0Jie¢ 0OCYXJCHHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOM
TEeMBbI, MPOOJIEeMBbI, pelaeMol 3ajadd, BBICKA3bIBaTh HJCH, HaIICIICHHBIC
Ha TIOMCK PEIICHHS, COMOCTAaBIATh CBOM CYXIEHUS C CYXICHUSIMHU
JIPYTUX YYaCTHUKOB JUajiora, OOHapy>KHBaTh paslIiddyde M CXOJCTBO
MO3UIIMHI, B KOPPEKTHON ¢opme (GopMyaupoBaTh pa3HOITACHS, CBOHU
BO3PAKCHHS;

NPEACTABIATh  PE3yAbTaThl PEIICHUS 3aJa4yd, SKCIEePUMEHTA,
UCCIICIOBAHUSA,  IIPOCKTa,  CaMOCTOSATEIbHO  BBIOMpaTh  Qopmar
BBICTYIUICHHS ¢ YIETOM 3a/1a4 IIPE3CHTAIUU U 0COOCHHOCTEH ayqUTOPUH.

PerynsiTuBHBIE YHUBepPCaJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusamnus:

COCTaBJIAThH IUIaH, aJITOPUTM PEIICHHS 3a7a4yd, BBIOMpATh CIOCO0
pemieHUss ¢ y4€TOM UMEIOIIHUXCS  PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUpPOBaTb M  KOPPEKTUPOBAThb BapUAHTHI
penieHuit ¢ y4éToM HOBOM UH(OpMAITUH.

CaMOKOHTPOJ/Ib, SMOIIHOHAJIbHbBIA MHTEJICKT:

BJIQJIETh HABBIKAMHU TO3HABATEIBHOM pedrekcun Kak OCO3HAHUS
COBEPIIAEMBIX JEUCTBUUA U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB,
BIQIETh CIIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJS Tpoliecca M
pe3ylibrara peleHnusl MaTeMaTU4eCcKOM 3a/1aui;

PEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh [PU PELICHUU
3a7la4l, BHOCUTH KOPPEKTHUBbI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTara IEJN U YCIOBUSM, OOBSICHSATD
MPUYUHBI JOCTUXKEHUS WA HEIOCTHKECHUS PE3yJAbTaTOB JESITEIbHOCTH,
HAXOIWUTh OMIMOKY, TaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1€ATEIbHOCTD:

MOHMMATh W HUCMOJb30BAaTh MPEUMYIIECTBA KOMAHAHOM W
WHIUBUIyaIbHOW pabOThl MPU PEUICHUU YYEOHBIX 3a/1ad, MPUHUMATh
LEJIb  COBMECTHOM  JAEATEIIBHOCTH, IUIAHUPOBATH  OPTraHU3ALHUIO
COBMECTHON paboThl, pacmpeneisTh BHUIbI pPabOT, TOTOBapUBATHCS,



0o0CcyXaaTh MPOIIECC U pe3ysbTaT padoThl, 0000111aTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B I'PYNMOBBIX ¢opmax paboThl (00CyxkaeHUs, 0OOMEH
MHEHUH, «MO3TOBbIE IITYPMbD» U WHBIE), BBITOIHATH CBOIO YacCTh PaOOTHI
U KOOPIAMHHMPOBATH CBOM JIEUCTBHUS C JAPYTHUMH YJI€HAMU KOMAaHJBbI,
OLICHMBATh Kau€CTBO CBOErO BKJIAJia B OOMIMM MPOIYKT MO KPUTEPHUSIM,
c(hopMyITHpPOBAaHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kj1acca oOy4aromuiicss Hay4YuTCs:

e CBOOOJTHO OIEPUPOBATH OCHOBHBIMHU TMOHSATUSMU CTEPEOMETPUU
Opy  pelIeHUH 3aJad M IPOBEICHUHM  MaTeMaTUYECKHX
paCCYyKICHUM;

e IPUMEHATh AKCUOMBI CTEPEOMETPUU U CIIEJACTBUA W3 HHUX TIPH
pEIICHUN TeOMETPUUECKUX 3a/1a4;

e KJIaCCU(PUIIMPOBATL  B3aUMHOE  PACIIOJIOKEHHE  TPSIMBIX B
IPOCTPAHCTBE, IUJIOCKOCTEH B TPOCTPAHCTBE, TMPSAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTRE;

e CBOOOJTHO OMEPUPOBATh MOHSATUSMHU, CBSI3AHHBIMU C YIJIAaMH B
IPOCTPAHCTBE: MEXIY TMPSIMBIMH B TMPOCTPAHCTBE, MEXKIY
IIPSIMOM U IJIOCKOCTBIO;

e CBOOOJTHO OTIepUPOBAThH MOHATHUSIMH, CBSI3aHHBIMU C
MHOTOTPaHHUKAMH,

¢ CBOOOJTHO  paclo3HaBaTb OCHOBHBbIE BHUIbl MHOTOTPAHHHUKOB
(mpusma, nmupamMuia, IpPSIMOYTOJILHBIN Tapaljieienunen, Kyo);

e KJIaCCU(PUIIMPOBATh MHOTOTPAHHUKHU, BBIOMpPAsi OCHOBAHUS JUIs
KJ1accudukaImy;

e CBOOOZTHO ONEPHUPOBATh TMOHSTHUSIMH, CBSI3aHHBIMH C CEYCHHEM
MHOTOTPAHHUKOB TUIOCKOCTHIO;

 BHITIOJIHATHh ~ MapajIeIbHOE, IIEHTPAJbHOE W  OPTOTOHAJIBHOE
IPOEKTUPOBaHKE (HUTYP HA IIIOCKOCTh, BHIMOIHATH U300pasKeHUs
¢buryp Ha MIOCKOCTH;

e CTPOUTHh CEUEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJaMH,
BBITIONIHATH  (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PHUCYHKOB
POCTHIX OObEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIONIAIA TMOBEPXHOCTE MHOTOTPAHHUKOB (TIpHU3Ma,
nUpaMmIa), TECOMETPUUECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: CHUMMETPHUS B MPOCTPAHCTBE,
IIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh M TIOCKOCTh
CUMMETPUU (UTYPHI;

¢ CBOOOZTHO ~ ONEPHUPOBaTH  MOHSTUSIMH,  COOTBETCTBYIOIIUMHU
BEKTOpaM M KOOpJWHATaM B IIPOCTPAHCTRE;

e BBITIOJIHATH JICHCTBUSI HAJl BEKTOPaMU;

e peIIaTh 3a7a4M Ha JIOKA3aTEIHCTBO MATEMATUUECKUX OTHOIICHUA 1
HaXOXKJICHUE TEOMETPUYECKUX BEJIMYMH, MPUMEHSS H3BECTHHIC
METOJIbI TIPU PEHICHUH MaTEeMaTHYECKUX 3aJ]lad TOBBINICHHOTO U
BBICOKOTO YPOBHS CJIOKHOCTH;

e IPUMEHSATH MPOCTEHUIHE MPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAITUOHHBIC CUCTEMBI npu pelICHUH
CTEPEOMETPUIECKUX 3a]1ad;



e U3BJIEKaTh, MPEOOPA30BbIBATh U UHTEPIPETUPOBATH UH(POPMALIUIO
0 POCTPAaHCTBEHHBIX reOMEeTPUIECKUX dburypax,
IPE/ICTaBICHHYIO HA YepTexaxX U PUCYHKAX;

e IPUMEHSATh TOJIYYCHHBbIC 3HAHHUS Ha MPAKTUKE: CPAaBHUBATh H
aHAJIM3UPOBATh pEAJIbHbIE CUTYyallMHM, MNPUMEHITh HU3Y4YCHHbIC
NOHATUS B TMpOIECCe TMOUCKAa PEIICHUs MaTreMaTH4YeCKU
chopMyIUpOBaHHON  MpPOOJIEMBbI, MOJECIUPOBATh  peajbHbIC
CUTyalldd Ha S3bIKE T€OMETPUHU, HCCIE0BaTh MOCTPOCHHbIE
MOJIETIN C UCTOJIb30BAaHUEM T€OMETPUUECKUX MOHATUN U TEOPEM,
anmapara anreOpsl, peniarb NpakTHUYECKUE 3a/1a4M, CBSI3aHHbBIE C
HAXOXK/ICHUEM F€OMETPUYECKUX BEJTUUHH;

e UMETb TNpEACTaBICHUsI 00 OCHOBHBIX 3Talax pPa3BUTHUsI T€OMETPHUU
KaK COCTaBHOM yacTu (yH/IaMEHTa pa3BUTHUSI TEXHOJIOTUH.

K xoniy 11 kiacca oOydaronuiicss HAyquTCs:

e CBOOOHO OIepUpOBaTh MOHATHUSIMH, CBSI3aHHBIMU C
UIMHAPUYECKON, KOHUYECKON U chepruuecKor MOBEPXHOCTAMH,
OOBSICHATDH CITOCOOBI TTOTYUCHHUS;

e OIIEPUPOBATh MOHATUAMH, CBA3AHHBIMU C TEJIAMHU BpAIICHUS:
UIUHAPOM, KOHYCOM, Cepoil U 1apoM;

e pacro3HaBaTh Teja BpamieHus (MWIMHAP, KOHYC, cdepa U map) u
OOBSICHATD CITOCOOBI TTOJTYYESHHUS TEJl BPAIICHUS;

e KJIACCU(PUIIMPOBATH B3AMMHOE PACIIONIOKEHUE C(PEephI U TIOCKOCTH;

e BBIUUCIISATh BEJIMYUHBI DJIEMEHTOB MHOTOIPAHHUKOB U TEJ
BpalieHus, 00bEMBI U TUIOMIAIN MOBEPXHOCTEH MHOTOTPAHHUKOB
U TeJl BpallleHUs, TEOMETPUUECKUX TeJl C IPUMEHEHHEM (HOpMYIT;

e CBOOOHO ONEPUPOBATH MOHSATHSIMU, CBA3aHHBIMU c
KOMOWHAIUAMH  TeJ  BpalleHuss W MHOTOIPaHHHUKOB:
MHOTOTPAaHHUK, BIHCAHHBIM B c(epy H OIUCAHHBIA OKOJIO
ctepsl, cepa, BrcaHHasi B MHOTOTPAHHUK UJTH TEJIO BpPaICHUS;

 BBIUUCIISATh COOTHOILICHUS MEXIY IUIOMIaAsMUA IMOBEPXHOCTEH U
00bEMaMK OTOOHBIX TEI;

e U300pakaTh HW3y4aemble (UTYPHI, BBITIOJHATh (BBIHOCHBIE)
TUTIOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUIT
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHSI TEJl BPAICHUS;

e U3BJICKAaTh, HHTEPIPETUPOBATh U MPE0OPa30BbIBATh MHGOPMAIIHIO
0 MIPOCTPAHCTBEHHBIX reOMETPUUECKUX durypax,
NPEACTaBICHHYIO Ha YEPTEXKAX U PUCYHKAX;

« CBOOOTHO OTIEPUPOBATH MOHATHEM BEKTOP B IMIPOCTPAHCTRE;

e BBITIOJIHSATH OINEpalliU HAJl BEKTOPAMU;

e3a7laBaTh IUIOCKOCTh YypPaBHEHHEM B JICKAPTOBOM CHCTEME
KOOpIWHAT;

e pElIaTh TEOMETPUYECKHE 3a7a4yd Ha BBIYMCIECHUE YIIIOB MEXKITY
MPSIMBIMH U TIJIOCKOCTSIMU, BBIUUCIICHHE PACCTOSHUM OT TOYKHU 10
IJIOCKOCTH, B LIEJIOM, HA MPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
METO/ia IPH PEILICHUH;

e CBOOOTHO OTIEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA ABHKEHHIA;

e BBITIOJIHATh M300PaKEHUS MHOTOTPAHHUKOB M TEJ BPAIEHUS TIPH
MapaJUICIIbBHOM NIEPEHOCE, IEHTPAJIbHOW CUMMETPHUH, 3€PKATBbHON
CUMMETPHUH, MPU TIOBOPOTE BOKPYT NPsIMOM, MpeoOpa3oBaHUs
OJI00MS;



e CTPOUTh CEUEHUS] MHOTOTPAHHHMKOB W TEJ BpAIICHHS: CEUCHUS
MWIMHApa (TapajuieNbHO W TMEPICHIUKYISIPHO OCH), CEYCHHUS
KOHyca (MapaJjieibHbIE OCHOBAaHUIO U TIPOXOMSIIHE dYepes
BEPIIMHY), CCUCHUS 1Iapa;

e UCTIOJIH30BAaTh METO/IbI IOCTPOCHUS CEUCHUI: METO]] CJICZIOB, METO]]
BHYTPEHHETO TIPOCKTUPOBAHUS, METOI IMEepPeHOca CeKyIIeH
TUTOCKOCTH,

e JIOKa3bIBaTh TEOMETPUICCKUE YTBEPIKICHUS;

e IPUMECHSATH reOMETPUUYCCKUC (dakThI TUTST pelieHus
CTEPEOMETPUICCKUX 3a/1a4, MPEAIOIararolIuX HECKOJIbKO IIaroB
pEIICHUs, €CJIIM YCJOBHS TPUMEHCHHS 3aJaHbl B SIBHOW U
HEesBHOU dopme;

e peIIaTh 337a49M Ha J0KA3aTeIhCTBO MaTEMATHICCKUX OTHOIICHUH U
HaXO0XJICHUE TEOMETPUICCKUX BEIINUNH;

e IPUMECHSATH IpOrpaMMHBIC CpeacTBa W AIIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI npu pelIeHUH
CTEPEOMETPUUECKUX 3a]1au;

e IPUMEHSTh TMOJTYYCHHBIE 3HAHWA HA TMPAKTHKE: CPaBHUBATH,
aHAJIM3UPOBATh U OIICHUBATh pPEAJIbHbIC CUTYallUH, MPUMEHSThH
U3yYCHHbIC TIOHSTHUS, TEOPEMBI, CBOMCTBA B IpOIlECCE MOHMCKA
pelIeHus MaTreMaTH4ecKd ChOPMYIUPOBAHHOW  MPOOJIEMBI,
MOJICJTUPOBaTh peajbHbIE CHUTyallMM Ha $S3bIKE TE€OMETPUH,
UCCJIEIOBaTh  MOCTPOEHHBIE MOJEIM C  HCIOJIb30BaHUEM
reOMETPUYECKUX MOHSATUN U TEOpEM, arrapara ajareopsl, penarb
NpaKTUYECKUE  3ajladd,  CBA3AaHHBIE C  HAXOXKJIECHUEM
reOMETPUYECKUX BEJIMYHH;

e UMETb TNpEACTaBICHUsI 00 OCHOBHBIX 3Talax pPa3BUTHUsI TE€OMETPUH
KaK COCTaBHOW dYacTH (yHAaMEHTa pa3BUTUS TEXHOJIOTHM.
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NPSIMBIX B IPOCTPAHCTBE
[TapannenbHOCTh NPSIMBIX U 8
IUIOCKOCTEN B POCTPAHCTBE
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U TUIOCKOCTEN B IPOCTPAHCTBE
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Tena BpareHus 24
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10 KITACC
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Beero KonTpoabHbIe
padoThl

OcHoBHBIE TIpaBHIIa

M300pakeHUs Ha

PHUCYHKE IIOCKOCTH,

napauieIbHbIX MPSMBIX

(OTpe3KoB), CEpETUHBI

oTpe3Ka

ITonsaTus

CTEPEOMETPHUU: TOUKA,

npsiMasi, TII0CKOCTb,

MIPOCTPAHCTBO.

OcHoBHBIE TIpaBHIIa 1

M300pakeHHs Ha

PHUCYHKE TIOCKOCTH,

napajuIeNbHBIX IPSIMbIX

(OTpe3KoB), CEpeTMHBI

Jara
H3yYeHHU
|

IIpakTH4eckue
padoThl

DJIEKTPOH
HbIE
un¢poBbI
e
oOpaszoBar
eJIbHbIe

pecypchl



OTpe3Ka

[lonsTusA:
NepPECEKAOIINECS
IJIOCKOCTH,
nepeceKaronecs
psiMast ¥ MII0CKOCTh;
HOJIyTIPOCTPAHCTBO
ITousTus:
MepeCEeKaArOIINECs
IJIOCKOCTH,
MepeCeKaArIINECs
npsiMast ¥ MII0CKOCTh;
HOJIYTIPOCTPAHCTBO
MHoOrorpaHHuky,
n300pakeHue
IIPOCTEUIIINX
MPOCTPAHCTBEHHBIX
duryp,
HECYLIECTBYIOINX
00BEKTOB
MHororpaHHuky,
n300paxxeHue
MPOCTEUIIIHNX
MIPOCTPAHCTBEHHBIX
duryp,
HECYLIECTBYIOIINX
00BEKTOB
AKCUOMBI



10

11

CTEpEOMETpUU U
NIEPBBIC CIEACTBUS U3
HUX

AKCHOMBI
CTEpEOMETPHUH U
HEepBbIC CIEACTBUS U3
HUX

AKCHOMBI
CTEpEeOMETpUU U
NIEPBBIE CIICACTBUS U3
HuX. CriocoObl 3a1aHus
IPSIMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE.
O0603Ha4eHHsI TPSMBIX
U IJIOCKOCTEN
N3ob6paxenue ceueHuit
MUpaMUJIbL, KyOa u
MPU3MBI, KOTOPBIE
HPOXOJAT Yepe3 Ux
pébpa. N3obOpaxenue
nepecedeHust
MOJTyYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEUCHHIA
pa3HBIMH [IBETaMU
N3o0paxenue ceueHuit
nUpaMuIbl, Kyda u
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13

MIPU3MBI, KOTOPBIE
MPOXOJIAT Uepe3 ux
pE&opa. N3o0pakeHue
nepeceyeHust
HOJTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOCHHBIX CEYCHHI
pa3HbIMH LIBETaMU
N3ob6paxenue ceueHuit
nUpaMuibl, KyOa u
MPU3MBI, KOTOPBIC
IPOXOJAT Uepe3 ux
pé6pa. N3obOpaxenue
nepeceyeHust
MONyYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MOCTPOEHHBIX CEYEHUU
Pa3HBIMH [IBETAMHU
N3o6pakenne ceueHuit
NUpaMUJIbL, KyOa 1
MIPU3MBI, KOTOPBIC
MPOXOJAT Uepe3 ux
pEbpa. N3o0pakeHue
nepeceyeHus
MOyYEHHBIX
IIJIOCKOCTEH.
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17
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PackpamBanue
MIOCTPOCHHBIX CEUECHUU
pa3HbBIMU LIBETAMHU
Meron cnenos uist
MOCTPOCHHUS CEUEHUN
Meron cnenoB it
MMOCTPOCHHUS CEYEHUN.
CBoiicTBa nepeceuyeHuit
HPSIMBIX U MJIOCKOCTEN
Merton cienoB A
MIOCTPOCHUS CEUCHUM.
CaoiicTBa niepeceyeHuit
IPSIMBIX U IIJIOCKOCTEN
IToctpoenue ceueHui B
nupamujie, Kyoe mo
TpEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEXKEN U
3aMuch 11aroB
MOCTPOECHUS
IToctpoenue ceueHui B
nupamujie, Kyoe mo
TpEM TOYKaM Ha
p€opax. Coznanue
BBIHOCHBIX YEPTEXKEN U
3aluch 11aroBs
IOCTPOEHUS
[TocTpoenue ceueHui B
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23

napamue, Kyoe 1mo
TpEM TOUKaM Ha
p€opax. Coznanue
BBIHOCHBIX YEPTEKEN U
3aMuch U1aros
HOCTPOEHUS
[TocTpoenue ceueHuii B
nupamue, Kyoe mo
TpEM TOUKaM Ha
p€opax. Coznanue
BBIHOCHBIX YepTEXeH 1
3aMuch 11aros
MOCTPOECHUS
IToBTOpEHNE
IUTAHUMETPHH:
Teopema o
IIPONOPLUOHAIIBHBIX
orpeskax. [logobue
TPEYTOJIbHUKOB
IToBTOpEHNE
IUTAHUMETPHH:
Teopema Menenas.
Pacuetsl B ceueHnsIX Ha
BBIHOCHBIX YepTEeXKax.
HcTopus pa3BUTHS
MJIAaHUMETPUH U
CTEpPEOMETPUH
KonTponbshas pabota
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" AKCOMBI
CTEPEOMETPUH.
Ceuenns"

B3anmuoe
pacronoKeHUe IPSIMbIX
B IIPOCTPAHCTBE.
CxkpemmBaronuecs
npsimele. [Ipusnaku
CKPELIMBAIOIIMNXCS
MPSIMBIX.
[TapannensHbie
psiMble B
IIPOCTPAHCTBE

Teopema o
CYLIECTBOBAHUHU U
€IMHCTBEHHOCTH
IPSAMOM NapalIeIbHOU
JIAHHOU TIIPSIMOW,
MIPOXOIALLEH uepes
TOYKY IIPOCTPAHCTBA U
He JIeKaIlel Ha JaHHOu
npsMoi. Jlemma o
IIepeCceueHN
napajuIebHBIX IPSIMbIX
IIJIOCKOCTBIO
[TapannenpHOCTH TpEX
npsMeIxX. Teopema o
TPEX MapaIesIbHBIX
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30

npsMeIx. Teopema o
CKPELIMBAIOIIMNXCS
MPSAMBIX
[TapamensHoE
IIPOEKTUPOBAHHUE.
OcHoBHBbIE CBOICTBa
apajuIeIbHOTO
MIPOEKTUPOBAHMUS.
H3006paxeHne pa3HbIx
buryp B napajenbHOR
MIPOEKLUU
LenTpanbHas
IIPOEKLHUA. YTo C
COHAITPaBJIEHHBIMU
CTOpOHAMHU. YTOoI
MEXy NPSMBIMHU
3anaum Ha
JI0Ka3aTeIbCTBO U
HCCIIEZIOBAHNE,
CBSI3aHHBIE C
pacronoKeHneM
MPSIMBIX B
MPOCTPAHCTBE
[TousiTus:
NapajuIeIbHOCTb
IPSIMOM U TNIOCKOCTHU B
IIPOCTPAHCTBE.
IIpusnax
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33

napajuieIbHOCTH
NPSIMOM U TIOCKOCTH.
CaoiicTBa
NapaJuIeIbHOCTH
MPSMOU U INIOCKOCTH
I'eomerpuyeckue
3a/1aud Ha BBIYUCIIEHUE
U J0Ka3aTesbCTBO,
CBSA3aHHBIE C
NapajieIbHOCThIO
MPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE
[Toctpoenue ceuenus,
IIPOXOJISIILIETO YePeE3
JAHHYIO TIPSIMYIO Ha
yeprexe u
napajuieJIbHOTO IPYrou
npsimMoit. Pacuér
OTHOIIIEHUI
[TapannensHas
MIPOCKITHA,
MIpUMEHEHUE TSI
MMOCTPOCHHUS CEYEHUI
Ky0a u
napajuieJenumnesa.
CaoiicTBa
napajiejenuneaa u
MIPU3MBI
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35

36

37

[TapannensHble
mockoctu. [Ipusnaku
MapajyIeIbHOCTH JIBYX
IUIOCKOCTEH

Teopema o
napajuieIbHOCTH U
€JIMHCTBEHHOCTH
IUIOCKOCTH,
MPOXOJIAIIEH uepe3
TOUKY, HE
MPUHAJICKALLYIO
JAHHOM INIOCKOCTH U
CIEJICTBUS U3 HEE
CBoiicTBa
napauieIbHbIX
IUIOCKOCTEM: O
napajuieIbHOCTH
MPSIMBIX MTEPECECUEHUS
MIPU NIEPECEUECHUHN IBYX
napauieIbHbIX
IIJIOCKOCTEN TpeThen
CBoiicTBa
napajuieTbHbIX
IIOCKOCTEH: 00
OTpe3Kax
napajuieIbHbIX
MPSMBIX, 3AKITIOUEHHBIX
MEXIY
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39

40

41

42

43

napajuIeIbHBIMU
IUIOCKOCTSIMH; O
IIEPECEYECHUH NIPSIMOM C
JByMs IIapaJLICIIbHBIMU
IIJIOCKOCTAMH
IToBTOpEHUE: TEeOpemMa
[Tucgaropa Ha
IUIOCKOCTH
[ToBTOpEHueE:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TpPEYroJIbHUKA
CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOTO
napajuiesenune1a
Beruncnenue H
OTPE3KOB B KyOe 1
IPSAIMOYTOJIbHOM
napajuleJenumnene
[lepneHquKyIsIpHOCTD
MPSIMOM M TUIOCKOCTH.
[Tpuznax
NEePHEHIUKYIIPHOCTH
PSIMOM M TUIOCKOCTH
IlepneHqUKyIAPHOCTD
IIPSAIMOM U INIOCKOCTH.
IIpusnax
NEPHEHIUKYIAPHOCTH



44

45

46

47

48

49

IIPSIMOM U TUIOCKOCTHU
Teopema o
CYLIECTBOBAHHUH U
€IMHCTBEHHOCTH
IPSIMOH, IPOXOIALIEH
4yepe3 TOUKy
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHOMN K
IUIOCKOCTH
IIimockocty u
NEPIEHIUKYIISIPHBIE UM
psiMble B
MHOTOTpaHHHUKaxX
IInockoctu n
NEePIEeHIUKYISIPHbIE UM
psIMbIE B
MHOTOTpaHHHUKAX
[Tepnienqukymsip u
HAKJIOHHAS.
ITocTpoenue
NEePIEeHIUKYISIpa U3
TOYKHU Ha MPSAMYIO
[lepnenaukynsp u
HaAKJIOHHAS.
ITocTpoenue
NEPIEHIUKYIISIpa U3
TOYKHU Ha MPSAMYIO
Teopema o Tpéx
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51

52

53

54

55

56

NepHeHANKYIsIpax
(mpsimast 1 oOparHas)
Teopema o Tpéx
nepHeHaNKYIsIpax
(mpsimast u oOparHasi)
VYron mexny
CKpEIIMBAIOIIUMUCS
PSIMBIMU

ITounck
NepHEHANKYASIPHBIX
HPSIMBIX ¢ TOMOLIBIO
NePHEHIUKYISTPHBIX
IIJIOCKOCTEN
OpTtoronanbHoe
IPOEKTUPOBAHKE
ITocTpoenue ceueHuu
KyOa, mpU3MBl,
[IPaBUIILHOMN
MUpaMUbI C TOMOILBIO
OPTOrOHAIBHOMN
MIPOCKITUN
[Toctpoenue ceueHui
KyOa, Mpu3MBl,
IIPaBUIIbHOMN
MUpaMUbI C TOMOILBIO
OPTOrOHAJIBHOMN
MPOEKLUU
Cummetpus B
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58

59

60

61

62

IIPOCTPAHCTBE
OTHOCUTEIIEHO
miockocTH. Ilnockoctu
CUMMETpUH B
MHOT'OI'PaHHHKaX
IIpusnax
NEePIEHIUKYIAPHOCTH
IPSIMOM U TNIOCKOCTHU
KaK CJIEICTBHE
CUMMETPUHU
[IpaBunbHBIE
MHOT'OI'PaHHHUKH.
Pacuér paccrosaauii ot
TOUYKH JI0 IJIOCKOCTH
IIpaBunbpHbIE
MHOTOTPAHHUKH.
Pacyér paccrosHui OT
TOUYKH JI0 IIJIOCKOCTH
Crioco0bl OIyCTUTh
NEePIEHAUKYISAPBI:
CUMMETpHS, CABUT
TOYKH I10
napajuIeIbHON NpsIMON
Casur 1o
HelapauleIbHON
IIPSIMOM, U3MEHEHHE
pacCTOsHUM
KonTponbshas pabota
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64

65

66

67

"B3aumnoe
PaCIOI0KEHHUE MPSIMBIX
1 TIJIOCKOCTEH B
npocrpaHcTae”
IToBTOpEHUE: yroiu
MEXy MPSMBIMHU Ha
IUIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJIBHOM
TPEYroJbHUKE, TEOpEMa
KOCHUHYCOB
IToBTOpEHHUE: yroiu
MEXIY
CKPEIIUBAIOIIUMUCS
MPSIMBIMH B
MIPOCTPAHCTBE
I'eomeTrpuyeckue
METO/IBI BBIYMCIICHHS
yIJia MKy IPSIMbIMU
B MHOTOTPaHHHKAX
JIByrpaHHBIil yrosi.
CBOMNCTBO JIMHEHHBIX
VIJIOB JIBYTPAHHOTO
yria
[lepnenaukynsipHbie
m1ockoctu. CBoicTBa
B3aMMHO
NepHEeHINKYISIPHBIX



68

69

70

71

72

IJIOCKOCTEN

[Ipusnak
NEePHEHIUKYIIPHOCTH
IUIOCKOCTEMH; TeopeMa o
IIPSIMOM IIEPECEUCHHUS
JIBYX IUIOCKOCTEMN
HEePIEeHIUKYISIPHBIX
TpeThel MIOCKOCTH
IIpssMoyronbHbII
napajuienenunesn; Kyo;
MU3MEpPEHHUs], CBOUCTBA
IPSIMOYTOJIBHOTO
napajuiesenunesia
Teopema o quaroHanu
PSIMOYTOJIBHOTO
napajuleJienunesna u
CJIEICTBHUE U3 HEE
Crepeomerpruueckue u
MPUKIIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO
B3alMHbBIM
pacronoKeHneM
IPSIMBIX U MIJIOCKOCTH
IToBTOpEHHE:
CKpEIMBaOIINECs
MpsIMBIE,
napaJulesIbHbIE
IUIOCKOCTH B
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74

75

76

77

CTaHJAPTHBIX
MHOTOTPaHHHUKAX
[Tapa napaienbHbIX
IIJIOCKOCTEW Ha
CKpEIINBAIOIINXCA
IPSIMBIX, PACCTOSIHUE
MEXIY
CKPEIIMBAIOIUMUCS
IPSIMBIMU B IIPOCTBIX
CUTYaLUIX
PaccrosiHue ot TouKH
J10 IIJIOCKOCTH,
paccTostHUE OT IPSAMOM
JI0 TIJIOCKOCTH
Brruucnenune
pPaccTOSIHUM MEXIY
CKpEIINBAIOIUMUCS
IPSIMBIMU C TIOMOILBIO
NEPIEHIUKYISIPHON
IJIOCKOCTH
TpéxrpanHsbIil yrom,
HEpaBEHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa,
TEOPEMBI KOCUHYCOB 1
CHUHYCOB JJIs
TPEXTPAHHOIO yIJla
DNEeMEHTHI
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79

80

81

82

83

84

cthepuueckoi
TEOMETPHH:
re0Ie3U4ECKHUE JIMHUU
Ha 3emiie
KonTponbehas pabora
"Vrel u paccTostHUS"
Cucremarusanus
3HAHUU
"MHOrorpaHHUK U €r0
371€MEHTHI"
[Tupamupa. Buast
nupamull. [IpaBunbHas
nupamuia

IIpusma. Ilpsmas n
HAKJIOHHAsl IPU3MBI.
[TpaBuiibHas mpusma
IIpsmon
napajuleJIenunen,
IIPSAMOYTOJIbHBIN
napajuiesenunesn, Kyo
Belimmykisie
MHOTOTPaHHUKH.
Teopema Diinepa
Belimmykisie
MHOTOTPAaHHUKH.
Teopema Diinepa.
IIpaBunbHBIE U
MOJTyTIpaBUIIbHBIE
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86

87
88

89

90

91

92

93

94

95

96
97

MHOT'OI'PAaHHHUKHU
KontponpsHas pabora
"MHuororpanHHUKH"
[TonaTue BekTOpa HA
MJIOCKOCTH U B
MPOCTPAHCTBE

CymMmMa BEKTOpOB
Pa3HocTh BekTOpOB
[IpaBuino
napajuienenumnena
YMHOXEHHE BEKTOpA
Ha 4MCIIO

Paznoxxenue BekTopa
o 6asucy Tpéx
BEKTOPOB, HE JICHKAIINX
B OJIHOM IJIOCKOCTH
CkansipHOE
MIPOU3BEJICHUE
Brruucnenue yrna
MEXy BEKTOpaMHU B
MPOCTPAHCTBE
[Tpocreiimme 3ama4u ¢
BEKTOpaMu
[Tpocreiimme 3ama4u ¢
BEKTOpaMu
IIpocreiimme 3amauu ¢
BEKTOpaMu
[Ipocreiimme 3ama4uu ¢



BEKTOPaMHU
0O0001EeHue 1
98 cucTeEMarTu3anus
3HAHUMN
O0o0061IeH e U

99 CUCTEMAaTHU3AIIHS
3HAHUMI
10 HrtoroBast KOHTpOIbHAS
0 pabora
10 HrtoroBast KOHTpOIbHAS
1 pabora
10 O6o06menne u
) CUCTEMAaTHU3AIHS
3HAHUM
OBILEE
KOJIMYECTBO
YACOB IO 102

I[TPOTPAMME



11 KUIACC

Ne

n
/

I

Tema ypoka

IToBTOpEeHne TEMBI
"KoopauHnartsl
BEKTOpa Ha
IUIOCKOCTH U B
npocrpaHcTae”
IToBTOpEHKE TEMBI
"CxamnsipHoe
IIPOU3BE/ICHUE
BEKTOpPOB"
IToBTOpEeHnE TEMBI
"Beruncnenue yra
MEXly BEKTOpaMH B
npocrpaHcTse”
IToBTOpEHUE TEMBI
"VYpaBHeHHE PAMOH,
MPOXOJIAIIEH uepe3
Be TOUYKu"

Bcero

KoaunuecTBO YacoB

KouTtpoJsbHbie
padoThl

Jara
H3YYeHH
|

IIpakTnyeckue
padoThl

JJIeKTPOH
HbIe
uudposbIe
o0pa3oBar
eJbHbIE

pecypchbl
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VYpaBHeHue
MJIOCKOCTH, HOpMaJIb,
ypaBHEHUE TIJIOCKOCTU
B OTpE3Kax
YpaBHeHue
MJIOCKOCTH, HOPMAJlb,
ypaBHEHHUE TIIIOCKOCTH
B OTpE3Kax
BekTtopnoe
MIPOU3BEICHUE
JIuHeliHbIe
HEPaBEHCTBA,
JIMHEIHOE
MpOrpaMMHUPOBAHUE
JInHeiiHbIe
HEpaBEHCTBA,
JIMHENHOE
IpOrpaMMHUpPOBAHUE
AHanuTtnyeckue
METOABI pacyéra yria
MEXy MPSMBIMHU B
MHOTOTPaHHHUKaX
AnanmuTuyeckue
METOBI pacyéra yria
MEXAY MIOCKOCTSIMHU
B MHOTOT'PAaHHHKaX
®dopMyna paccTossHUA
OT TOYKH JI0
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14

15

16

17

18

19

IIJIOCKOCTH B
KOOpAMHATAX
Haxoxnenue
PacCTOSHUM OT TOUKHU
710 TUIOCKOCTH B KyOe
Haxoxnenune
pacCTOSHUM OT TOUYKH
JI0 TJIOCKOCTH B
MPaBUIbHOMN
nupamue
KontponbsHas pabora
"AHanuTHYeCKas
reometpus”

Ceuenus
MHOTOTPaHHHUKOB:
CTaHJapTHbIE
MHOTOI'PaHHHUKHU
CeueHnus
MHOT'OI'PAaHHHKOB:
METO]I CJIE/IOB
Ceuenus
MHOTOTPaHHHUKOB:
CTaHJapTHBIC
MJIOCKOCTH,
MepeCceYeHUs MPSIMbIX
Y TIOCKOCTEN
ITapamiensHbIe
MpsIMbIE U TJIOCKOCTH:
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21

22

23

24

25

napajuieiabHble
CEUYECHUS
[TapannensHble
IPSIMBIE U TJIOCKOCTH:
pPacy€T OTHOLLICHUI
[TapamiensHbIe
IpsIMBbIE U TJIOCKOCTH:
YIJIBI MEXKIY
CKpELIMBAIOIINMUCS
PSIMBIMU
[lepnenaukynsipHbie
IpsIMBbIE U TJIOCKOCTH:
CTaH/apTHbIE Maphbl
NEePIEeHIUKYISIPHBIX
IIJIOCKOCTEN U
IPSIMBIX, CHMMETPHUH
MHOTOTPAaHHHUKOB
[TepnienuKynsipHbIE
IPSIMBIE U TNIOCKOCTH:
TEOpeMa 0 TPex
NEePIEeHIUKYISIpax
IlepnenaukynspHble
IpsIMbIE U TNTIOCKOCTH:
BBIUMCJICHUS UTUH B
MHOTOTpaHHHUKaxX
IToBTOpEHUE:
ionaan
MHOT'OYTOJIbHUKOB,
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27

28

29

bopMyITBI 17151
TLIOIIAJICH,
COOOpaKeHHS
nojooust
IloBTOpEHUE:
TJI0ILAN
MHOTOYTOJIbHUKOB,
dbopmynbl s
TUIOIIAJICH,
COOOpaKeHHS
nmopoous
IToBTOpEHHE:
TJIOIIAN
MHOTOYTOJIbHUKOB,
bopmynbl 115
IIoIIACH,
COO0paKeHHs
noao0us
ITmomanu ceuenui
MHOTOTPaHHHUKOB:
TIJTOTIATN
MMOBEPXHOCTEM,
pa3pe3aHus Ha YacTH,
COOOpaKeHHsI
noao0us
IImomaay ceueHuit
MHOTOTPAHHUKOB:
TUIOMIAIN
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31

32

33

34

35

MMOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaKeHHS
nonoous
KonTponbenas pabora
"IToBrOpeHue:
MHOTOTPAaHHHKH,
ceueHus
MHOTOTPaHHHUKOB"
O6béM Tena. O6bem
IPSIMOYTOJIBHOTO
napajuiesenunesia
3anaun 00 yABOEHUU
Ky0a, 0 KBajiparype
Ky0a; O TPUCEKIINHU
yria
Crepeomerpruueckue
3a/1auu, CBSI3aHHBIE C
00bEMOM
MPSIMOYTOJTBHOTO
napajuiefenumnesna
[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMa
PSIMOYTOJIBHOTO
napasuieNienunena
O06BEM npsiMoit
MIPU3MBI
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37

38

39

40

41

CrepeoMeTpruecKre
3aJ1a4u, CBSI3aHHBIE C
BBIUKCIICHHEM
00BEMOB ITpsIMON
MIPU3MBI
[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C 00BEMOM
NPSIMON TIPU3MBI
Brrunciienue
00BEMOB TeI ¢
MIOMOIIIBIO
OIPENIEIIEHHOTO
unTerpana. Oopém
HAKJIOHHOM MPU3MBI
Breruncnenue
00BEMOB Te ¢
MTOMOIIBIO
ONPENCIEHHOTO
uHTerpana. O6bsEm
MU PAMHU/TBI

®dopmyna 06nEMa
MAPaAMUJIBI.
OTtHomeHue 00beMOB
paMu/I ¢ O0IITUM
YIJIOM

dopmyna 00bEMa
MUPAMHU/IBL.
OTtHomeHne 00HEMOB
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43

44

45

46

47

48

npaMu/] ¢ O0IIUM
yIJIOM
CrepeoMeTpruecKre
3aJ1a4H, CBA3aHHBIC C
00bEMaMU HAKIIOHHOM
IPU3MBI
CrepeomeTpuueckue
3a7a4H, CBSI3aHHBIE C
00BEMaMU TUPaAMUIBI
[Tpuknagaeie 3a0a4u
1o Teme "OO0BEMBI
Ten", CBSI3aHHEIE C
00BbEMOM HAKJIIOHHOM
TIPU3MBI
[Tpuknagneie 3aga4n
o TeMe "OO0bEMBI
Ten", CBA3aHHBIC C
00BEMOM TUPAMU/TBI
IIpumeHeHune
00BEMOB.
Brranciaenue
PACCTOSIHHSI 10
IIOCKOCTH
KontponrsHas pabora
"O0BéM
MHOTOTpaHHHKA"
[unuaapuyaeckas
MOBEPXHOCTb,
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50

51

52

53

54

obOpasyromue
LWJIHHIPUYECKOU
IIOBEPXHOCTU
Humuuap. [psamon
KpyroBOW LIWJIMHJIP.
ITnomans
MIOBEPXHOCTHU
LUIMHIpa
Konunueckas
IIOBEPXHOCTb,
oOpazyromue
KOHUYECKOU
nosepxHoctu. Konyc
Ceuenue koHyca
IJIOCKOCTHIO,
napajuieJIbHON
IJIOCKOCTH
OCHOBaHUs
Yced€HHBIN KOHYC.
N3o6pakenne
KOHYCOB Y YCEUYEHHBIX
KOHYCOB

ITmomane OOKOBOI
MOBEPXHOCTHU U
MIOJIHOW MTOBEPXHOCTHU
KOHYycCa

[Tnomans 60koBOM
IIOBEPXHOCTU U
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56

57

58

59

60

MIOJIHOM NTOBEPXHOCTHU
KOHYyCa
CrepeoMeTpruecKre
3a/1auu Ha
JI0Ka3aTeIbCTBO U
BBIUHCJIEHUE,
MOCTPOEHUEM
CEUYEeHMI LWINH]IPA,
KOHYCa
CrepeomeTpuueckue
3a/1a4M Ha
JI0Ka3aTeIbCTBO U
BBIUHCJIEHHE,
MOCTPOEHUEM
CEYEHU LIWINHAPA,
KOHYCa

[IpuknagHeie 3aaa4u,
CBSI3aHHBIE C
UUATUHAPOM
[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C
LUIMHIPOM

Cdepa u map
[Tepeceuenue cdepbl
U 11apa ¢
IJIOCKOCTBIO.
Kacanue mapa u
cepbl TNIOCKOCTHIO.



61

62

63

64

65

Bun u uzobpaxenue
nrapa

[Tepeceuenue chepsr
¥ 1apa c
TUIOCKOCTBIO.
Kacanue mapa u
chepsl TUIOCKOCTHIO.
Bun u uzo0paxenue
rapa

YpaBHenue chepsbl.
[Tnomans cheprr u eé
yacreu

Cummerpust cepsl 1
mrapa
Crepeomerpuueckue
3a/1a4ud Ha
J0Ka3aTeIbCTBO U
BBIUKCJICHHE,
CBsI3aHHBIE cO cepoit
U 1I1apoM,
MOCTPOCHUEM HUX
CEYEHMH TUIOCKOCTHIO
CrepeomeTrpuueckue
3a7a4d Ha
J0Ka3aTeIbCTBO U
BBIUKCIICHHE,
CBsI3aHHBIE cO cepoit
U I1apoM,



66

67

68

69

70

71

72

MTOCTPOCHHUEM HX
CEUEHHUH IIOCKOCTHIO
[Tpuknagaeie 3a1a4,
CBSI3aHHBIE CO cepoit
U II1apoM
IloBTOpEHUE:
OKPYXHOCTh Ha
IUIOCKOCTH,
BBIYKCIICHHS B
OKPYKHOCTH,
CTaHJapPTHBIC
IOA00us

Pazmuunnie
KOMOHMHAIIUHU TEN
BpaIlleHUS U
MHOTOTPaHHUKOB
3amaum o Teme "Tena
U TIOBEPXHOCTHU
BpauieHus"

3agaun o teme "Temna
Y TIOBEPXHOCTH
BpaieHus"
KontponrsHas pabora
"Tena 1 MOBEPXHOCTH
BpauieHus"

O0BEM TUIIHHIIpA.
Teopema 00 06bEMeE
IPSIMOTO IIWJIHHIPA
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Beruucnenue
00BEMOB Tel ¢
MIOMOIIbIO
ONPENCIEHHOTO
unrerpana. Oopém
KOHYycCa

[Tnomaan 60kOBOH 1
MOJTHOM MOBEPXHOCTHU
KOHYyCa
CrepeomeTpuyeckue
3a]1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB LIUITUHPA,
KOHYycCa
[Tpuknagneie 3aga4n
o TeMe "OO0bEMBI U
TIoIIa I
noBepxHocTen Ten"
O06béM mapa u
IIapOBOI0 CEKTOpA.
Teopema 00 00bEMeE
mapa. [1nomane
chepsr.
CrepeomeTrpuueckue
3a/1auu, CBSI3aHHEIE C
BBIUHCIICHHEM
00bEMOB 11apa,
[IApPOBOTO CETMEHTA U
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IIapOBOT'0 CEKTOPA
[Tpuknagabie 3ana4u
1o Teme "OO0bEMBI
Ten", CBA3aHHBIC C
00BEMOM 111apa U
TUTOMIA/IBIO cephl.
CoOOTHOIIIEHUS MEXKTY
TJIOIIA MU
MTOBEPXHOCTEH U
00BpEMaMi ONOOHBIX
TeN

[Tono6HbIE TENa B
MIPOCTPAHCTBE.
N3menenue o0bEmMa
IIpU MOI00UH.
Crepeomerpuueckue
3a/1auu, CBSI3aHHBIE C
BBIUHCIICHHEM
00BEMOB Tl U
JIomaaen
MTOBEPXHOCTEN
KontponrsHas pabora
"ITnomamu
MTOBEPXHOCTH U
00bEMBI KpYyIIIbIX Ten"
JIBU>KeHUS
MPOCTPAHCTBA.
OTtoOpakeHusl.
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JIBMoKeHUs u
paBeHCTBO GUTYP.
O61ue cBoiicTBa
JIBUOKEHU

Bunasl nBmkennii:
napajieabHbIA
HepEeHoc,
HEHTpalbHas
CUMMETpHUS,
3epKajbHas
CUMMETPUS, TOBOPOT
BOKpYT IIPSIMOM
[IpeoOpazoBanus
nonoOus. Ipsimas u
chepa Ditnepa
I'eomerpuueckue
3a/1a4M Ha
MIPUMEHEHUE
JBUKEHUS
KontponrsHas pabora
"BekTops! B
IIPOCTpaHCTBE"
O06o0maroree
nosropenue 11
MOHSTUN U METOJIOB
Kypca reometrpun 10—
11 kmaccos,
CHUCTEMaTU3aLIMs
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3HAHUM:
"[TapannenbHOCTH
HPSIMBIX U
IIJIOCKOCTEN B
npocrpaHcTae”
Ob6o6maromee
noBTopenue 11
MOHSITHI U METO/IOB
Kypca reomeTpun 10—
11 kmaccos,
CUCTEeMaTU3alUs
3HaHUM: "BekTopsl B
npocrpaHcTse”
O06o0maroree
noBTopenue 11
MOHSITUH U METOOB
Kypca reomerpun 10—
11 xmaccos,
CUCTEMATU3ALINS
3HaHUM: "BekTopsl B
IIPOCTpaHCTBE"
O06o0maroree
nosropenue 11
HOHATHH U METOIOB
Kypca reometrpun 10—
11 xaccos,
CUCTEMATU3ALINS
3HaHwuii: "O0beM
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MHOTOrpaHHHKa"
O0o0maroree
nosropenue 11
MOHATUH M METOIOB
Kypca reomerpun 10—
11 kmaccos,
CHCTEeMaTu3aIus
3HaHui: "O0beM
MHOTOTrpaHHHKa"
Oo6o061maro1ee
nosropenue 11
MMOHATHH M METOIOB
Kypca reomerpun 10—
11 xnaccos,
CHCTEeMaTu3aIus
3gaHuu: "[lmomanu
MOBEPXHOCTHU U
00bEMBI KpYyIIIbIX TEN"
O6o0maromee
noBropenue 11
HOHATHH U METOIOB
Kypca reometpuu 10—
11 xmaccos,
CHCTEMaTHu3aIus
3gaHuu: "[lmomamnu
MOBEPXHOCTHU U
00BEMBI KpYyIIIbIX TEN"
Hrorosas
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KOHTpPOJIbHAs paboTa
Wrorosas
KOHTpPOJIbHAs paboTa
IToBTrOpEHUE,
o0ob1eHne u
CUCTEMaTU3aLM
3HaHUHI

HcTopus pa3BuTHs
CTEPEOMETPUH KaK
HayKU U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUN
Hcropus pa3Butus
CTEPEOMETPUH KaK
HayKH U €€ poJlb B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUN
Hcropus pa3Butus
CTEPEOMETPUH KaK
HAayKU U €€ poJlb B
pa3BUTUHU
COBPEMEHHBIX
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WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH
Hcropus pa3Butus
CTEPEOMETPUH KaAK
HayKW U €€ poJIb B
pa3BUTUU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUM
Hcropus pa3Butus
CTEPEOMETPUH KaAK
HAayKU U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH
Hcropus pa3Butus
CTEPEOMETPUH KaK
HayKU U €€ poJib B
pa3BUTHHU
COBPEMEHHBIX
WH)XXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH
Hcropus passurus



CTEPEOMETPUU KAK
HAayKH U €€ pOJIb B
pa3BUTUHU
COBPEMEHHBIX
VH)KCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI
OBUIEE
KOJIMYECTBO
YACOB IIO
[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYHEHUKA

METOINYECKHE MATEPHUAJIBI IJIAA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Ka m 6a3a KO MonnucaHo LUMdpoBoi

B3 NOAMMUCHIO:
Kariba3zakoBa

Awactacus peosn e
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