MHWHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOM ®EJEPAIIUU
MuHHCTEePCTBO NPOCBEIEHUSI U BOCIIUTAHUSA YJIbSIHOBCKOM 00J1aCTH
Yupasaenune oopazoBanuss MO «CrapomMaliHCKHil paiioH»

MBOO boasmekangaannckas CII

PACCMOTPEHO COTI'JTACOBAHO YTBEPXJIEHO

PykoBonurens MO 3amecTuTeNb AUpPEKTOpa IO JIUpeKTOp MIKOIbI
yuuTesnen Marematuueckoro  YBP
UKJIa

Anekcannna JLA.

__ TIepcrHeBaI'.N
Uexmosa JI.A [Tpuka3z Ne 63
oT « 30 » aBrycra 2023 1.
IIporoxom Ne_1_ AnekcaHuHa
oT « 28 » aBrycra 2023 r. NMogmuna
AnekcaHgpoBHa
PABOYAS ITPOI'PAMMA
(ID 940808)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»
s 10-11 xmacca cpeHero o0Iero
oOpa3zoBaHus(yriIyOJICHHBIN YPOBEHb )
2023-2024 yueOHblii rof

PaGouast mporpamma
pa3paboTaHa

yUUTEIeM MaTeMaTUKU TIEPBOU
KBATH(PUKAIIMOHHOMN KaTeTOPHH
Hypynnoson I'.H.

boabmasa Kangamna-2023



MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsETCS OJHUM U3 OA30BBIX KYPCOB Ha YPOBHE CPEIHETO
o0u1ero o0pa3oBaHus, TaK Kak 00€CIIEYMBAET BO3MOXHOCTh N3YUYE€HUS JUCLIUILIUH
€CTECTBEHHO-HAYYHOI HANPaBJIEHHOCTH U MPEIMETOB T'YMaHUTAPHOT'O IIUKJIA.
[TockonbKy JIOTHYECKOE MBIIIIEHUE, POpMUpPYyEeMOe TPHU U3YUCHUH 00YHaIOIIUMUCS
MOHATUHHBIX OCHOB FT€OMETPHH, MIPH JT0KA3ATEIBCTBE TEOPEM U TOCTPOECHUU
LENOYKH JIOTUYECKUX YTBEPKICHHUN IIPU PEIICHUHA F€OMETPUYECKUX 3a]1a4, YMEHHUE
BBIIBUTATh U OIIPOBEPraTh TMIIOTE3bI HEOCPEACTBEHHO UCIIOJIB3YIOTCS IIPH
peIlIeHnH 3aj]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Llenp ocBOeHMs MpoOrpaMMbl yueOHOTo Kypca «['eomeTpus» Ha yriayOI€HHOM
YPOBHE — pa3BUTHE MHIUBUAYAIbHBIX CIIOCOOHOCTEW OOYYArOMIMXCS MPU U3YyUYEHUU
reOMETpUH, Kak COCTaBISIOLICH mpeaMeTHOM obnmactu «Marematuka W
nH(pOpMaTUKa» yepe3 o0ecreueHne BO3MOKHOCTH MIPUOOPETEHUSI U UCTIOIb30BAHMS
0oJiee NIyOOKUX T€OMETPUUECKUX 3HAHUM U JEHCTBUM, CIEM(PUUHBIX TEOMETPUH, U
HEOOXOAMMBIX JII YCHEUIHOro Npo(ecCHOHaIbHOTO 00pa30BaHMsI, CBSI3AHHOIO C
WCITOJIb30BAaHUEM MAaTEMAaTHKH.

[IpuopuTeTHBIMM 3aJayaMd Kypca TE€OMETPUU Ha YIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHne MPEICTaBICHUS O F'€OMETPUHM KaK 4acTH MHUPOBOW KYJIBTYpbI H
(hopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIHM MUPOM;

(opMupoBaHHE TPEACTABICHUA O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEUIINX MaTEMAaTUYECKUX MOJEIISIX, IO3BOJISIOIIMX OIMCHIBATh U U3y4aTh PA3HbIC
ABJIICHHMSI OKpYXKAIOIIEro Mupa, 3HAHWE TMOHATUWHOIO anmapara IO pas3aeny
«CTtepeoMeTpusi» yueOHOro Kypca reOMEeTpUH;

(opMupOBaHrE YMEHUSI BIIaJIeTh OCHOBHBIMH IMOHSATUSAMH O MPOCTPAHCTBEHHBIX
¢durypax m UX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, (HOpMyNl U YMEHHE HX
NPUMEHSTh, YMEHHUS JI0Ka3bIBaTh TEOPEMBbl M HAXOJUTh HECTaHAAPTHBIE CIIOCOOBI
penieHus 3a1ay;

(dopMHpOBaHKE YMEHHS PACIO3HABATh Ha YepTekaxX, MOJAEIAX U B pealbHOM
MHUpPE MHOTOTPAaHHUKH M TeJla BPallleHMs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJEIH;

(opMupOBaHHE MOHMMAHHS BO3MOXHOCTH aKCHOMAaTHYECKOIO MOCTPOCHHUS
MaTeMaTUYeCKUX Teopui, (GOPMHpPOBAHME NOHUMAHUS POJM AKCUOMATHKU TIPH
MPOBEJICHUU PACCYXKICHUN;

dbopMHpoBaHUE YNPMEHHUS BIAJAETh METOJAAMH JOKA3aTelIbCTB M aJrOPUTMOB
pELIeHMs, YMEHUS UX MPUMEHATH, IPOBOAUTH JI0KA3ATEIbHBIE PACCYKACHUS B XOJE
pELICHHUs] CTEPEOMETPUUYECKMX 3aJad M 3aJad C MPAKTHYECKUM COJEpPKAHHUEM,
dbopMHpoBaHrEe MPEACTABICHUS O HEOOXOJUMOCTH J10Ka3aTEIbCTB P 00OCHOBAaHUU
MaTEMaTUYECKUX YTBEPXKICHUW U POJIM aKCMOMATHKU B MPOBEIECHUU IEAYKTHUBHBIX
paccyXIcHuM;



pa3BUTHE UM  COBEPIIECHCTBOBAHME  MHTEIUIEKTYaJIbHBIX M  TBOPUYECKHX
CHOCOOHOCTE O00yyaroumxcs, IMO3HABATENbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPHUU;

dbopmupoBanre (YHKIMOHAIBHON TIPaMOTHOCTH, PEJIEBAHTHONH T€OMETPHM:
YMEHUSl PpACIO3HABATh TMPOSIBICHUST TE€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX CUTyallUsIX W TPU HU3YUYCHUU JAPYTUX
y4eOHBIX  MPEIMETOB,  MPOSIBICHUS  3aBUCMMOCTEM U 3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJBHBIX CUTYallMil, HWCCIEAOBAHHUS IOCTPOCHHBIX MOJENEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUAMH yueOHoro kypca «['eometpus» B 10—
11 knaccax sBastores: «lIpsiMple U IITOCKOCTH B IPOCTPAHCTBEY», «MHOTOIpaHHUKNY,
«Tema Bpamenus», «BeKTOpsl M KOOPAMHATBHL B NPOCTPAHCTBE», «/IBMIKEHHS B
POCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHEe «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPHUH Ha yriyoJn€HHOM ypoBHE 00yueHus B 10-11
KJIacCaX, OTHOCUTCA KO BCEM COJEpXAaTEeNbHBIM JIMHHSIM Yy4eOHOrO Kypca, a
(bopMHpOBaHKE JJOTUYECKUX YMEHUI pacTIpeAesieTcs] HE TOJIBKO MO COAEPKATEIbHBIM
JUHUSIM, HO U 1o rogaMm oOyuenusi. Coxpep:kaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3ynbrataMm  ocBoeHuss DenepanbHol  pabouelt  mpOrpammbl,
pacnpenesi€HHbIM 10 TojlaM 00y4YeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIMIHUAIBLHBIM BOMpocaM oOydarommuecss 0O0pallaiuch
HEOJHOKPAaTHO. JTO TMO3BOJIIET OpPraHM30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MOHATUSIMA W HABBIKAMH TIOCJIEOBATEILHO M IOCTYHAaTEeNbHO, C COOJIIOICHUEM
OPUHIIMIIA TMPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOMIYIO CHUCTEMY
F€OMETPUYECKUX TMPEACTABICHUN O0y4YaroIMXCs, paciupss U yriuyounss e€, oOpasys
MIPOYHbBIC MHO>KECTBEHHBIE CBSI3U.

[Tepexon K M3y4eHHUIO TE€OMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycnmoBus — ans  guddepeHnmanyu  oOydeHHs,  TOCTPOCHHS
WHUBUYyaIbHBIX 00pa30oBaTEIbHBIX MPOrpamMM, 00ECIIEUUTh YriyOiaEéHHOEe U3yUeHUe
T€OMETPUHU KaK COCTABIISIIONIEH yueOHOro npeamMera «MaremaTiukay;

MOATOTOBUTH OOYYAIOIIMXCA K MPOJIOJKEHUIO U3YYEHUS] MAaTEMAaTUKH C y4ETOM
BbIOOpa Oynymied mnpodeccuu, obecrednBas MPEEMCTBEHHOCTh MEXAY OOIIUM U
npodeCCHOHAIBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuedbnozo kypca «l'eomempuay Ha y2iuyOnéHHOM YpOGHe
omeooumcs 204 uaca: 6 10 knacce — 102 uaca (3 uaca ¢ neoento), ¢ 11 knacce — 102
yaca (3 uaca 6 neoeJio).

COAEPXAHUE OBYUYEHUSA
10 KJIACC
IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE  TOHSATHS ~ cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMAaTUYECKOM TOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.



B3anmHoe pacnosiokeHue NpsMBIX B MPOCTPAHCTBE: IEpPECEKarolInecs,
[apajulesibHble M CKpemuBaromuecs npsaMble. [Ipu3Hakm ckpemumBaromuxcs
npsAMbIX. [lapajutenbHOCTD NPSAMBIX M INIOCKOCTEN B MPOCTPAHCTBE: NapalICIIbHbIC
OpsIMBIE B MIPOCTPAHCTBE, MAapaUIENbHOCTh TPEX MPAMBIX, NAPAIIEIbHOCTD MPSAMON
u miockoctu. [lapamienbHoe M LIEHTpajdbHOE MPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBA MapaJlIEIbHOTO MTpoeKTUpoBanus. M3o0paxkenue puryp
B IIApaJUIEJIbBHOW MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMHM, YTOJ MEXKIY
IpsAMBIMA B TIpOCTpaHcTBe. [lapajuienpHOCTH TIJIOCKOCTEN: TapajulesIbHbIC
IJIOCKOCTH, CBOMCTBA NapalIeNIbHbIX MIIOCKOCTeN. [IpocTelimme npocTpaHCTBEHHBIE
(GuUrypsl Ha IJIOCKOCTH: TETPAdP, Napajliejenumnes, IOCTPOCHUE CEeUYECHU .

[lepneHIUKYASIPHOCTD NPSIMON M TUIOCKOCTH: MEPHEHIUKYISIPHBIC MPSMbIE B
IIPOCTPAHCTBE, PSIMBIE MTAPAJUIEIIbHBIE U MEPIICHINKYJISIPHBIE K TUIOCKOCTH, ITPU3HAK
NEPHEHIUKYJIPHOCTH NPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOU NEPIEHAUKYIISIPHON
MI0CKOCTA. OpTOTOHAIBHOE MPOEKTHUPOBAaHUE. llepneHauKynsip ¥ HaKIOHHBIE:
pacCTOsHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHME OT MPSIMOM J0 IUIOCKOCTH,
MpoeKUsl (UTYphl Ha IJIOCKOCTh. llepneHAuKyJIIpHOCTh IJIOCKOCTEH: MPU3HAK
MEPIEHAUKYIJISIPHOCTHU JIBYX INIOCKOCTEN. Teopema o TpEX NePHEHIUKYISpax.

VYTbl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YT O,
JIMHEWHBINA YToJI ABYTPAHHOTO yria. TpéXrpaHHblii K MHOTOTpaHHbIE yIiibl. CBOMCTBA
IJIOCKUX YTJIOB MHOTOrpaHHOTO yria. CBOWCTBA IUIOCKUX WU JBYT'PAHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB JUISI TPEXTPAHHOTO YTJIA.

MHOrorpaHHuKH

Buabl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. llpusma: Nn-yronpHas
pu3Ma, NnpsiMasi ¥ HaKJIOHHAsI MPU3MBbI, OOKOBas U MOJHAs TOBEPXHOCThH MPHU3MBI.
[Tapannenenunen, npsiMOYTOJIbHBIN MMapajuieNIeNuUIIe] U ero cBoiicTra. Kparuaiime
MyTA Ha TOBEPXHOCTHM MHOrorpanHuka. Teopema Oiinepa. [IpocTpancTBeHHas
teopema Iludaropa. [lupamuga: n-yroynbHas mupamuaa, MpaBUWiIbHAS U yCceuEHHAs
nupamuzpl. CBoiictBa péOep W OOKOBBIX TpaHEW MPaBUILHON MHUPAMHUIIBIL.
[IpaBuiibHBIE MHOTOTPAHHHMKHW: MpaBWJIbHAS MpU3Ma W MpaBUIbHAA NUPaAMUJA,
MpaBUJIbHAs TPEYroJibHasg NUpaMuIa U MPaBWIbHBIN TeTpadap, KyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX : OKTa’Ap, JOACKAIP U UKOCADIP.

Brruucienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHan, yrisl. [1nomans
OOKOBOM TOBEPXHOCTH M TOJHOW TMOBEPXHOCTH MPSAMON MPHU3MBI, TUIONIAIb
OCHOBaHMi1, Teopema 0 OOKOBOM MOBEPXHOCTH IpsiMoi npu3Mel. [lmomans 60koBo#
IIOBEPXHOCTU M ITOBEPXHOCTH IMPABUIBHOM MNHUpPaMHUABI, TEOPEMa O IUIOLIAIN
YCEUEHHOH MUPAMUIBI.

CumMeTpus B NPOCTPAHCTBE. JJIEMEHTHl CHUMMETPUU  TPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B NPaBUIBHOM MHOTOTPAHHHUKE: CHMMETPUS
napajieNienunena, CUMMETPUS NPABWIBHBIX TIPU3M, CHUMMETPUS MPABUIIBLHOU
MUPAMU/IBI.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE



[ToHsTHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, AJIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPHI KOJUTMHEAPHBIE, COHAMIPABIICHHBIC W MMPOTHBOTIOI0KHO
HaIlpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMU: CIOKEHUE
Y BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOPA Ha
yucio. CBoMCTBA CNOKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpPA HA YHCIIO.
[TonsiTie KOMIUTaHAPHBIE BEKTOPHI. [IprU3HAaK KOMILTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamienenunena. Teopema o pa3iaoKeHUH BEKTOPA M0 TPEM
HEKOMIUTaHapHBIM BeKTopaMm. [IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpaHcTBe. KoopaunaTel BekTopa. CBs3b MEX1Yy KOOpJIUHATAMU BEKTOpa U
KOOpJIMHATAMU TOYEK. YTOJI MEXKIy BekTopamu. CKalsipHOE MPOU3BE/ICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[loHsiTHSA: IUIMHIpPUYECKAs TOBEPXHOCTh, KOHUYECKas TMOBEPXHOCTH,
chepuueckas TIOBEPXHOCTb, OOpasyroue noBepxHocTel. Tena BpaleHUs:
LUWJIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMmHoe pacnosioxxeHue cepbl
U TUIOCKOCTH, KacarejabHas IUIOCKOCTh K cepe. M300pakeHne Ten BpallleHHs Ha
riockoctu. Pa3BépTka nunuuapa u konyca. Cummerpusi chepsl U mapa.

O0bEéMm. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSAMOYTOJIBHOTO Mapajienenunena u ciaeactsug u3 He€. OObEM mnpsMod u
HAKJIOHHOM TMPU3MBI, IIMIMHpPA, THpaMuabsl H KoHyca. OOBEM Imapa U MIapoBOTO
CerMeHTa.

KoMOuHanuu Tten BpailleHHs ¥ MHOTOrpaHHMKOB. [Ipu3sma, BnucaHHas B
UJIUHP, ONMCAaHHAsE OKOJIO MHpa. [lepecedenue chepsl U mapa ¢ miIoCKOCThIO.
Kacanwue mapa u cdepsl mnockocteto. [IoHsATHE MHOTOTpaHHUKA, OMMCAHHOTO OKOJIO
cdepsl, cepbl, BIUCAHHOW B MHOTOTPAaHHUK WJIH TEJIO BpaIleHUsI.

[Inomans MOBEpXHOCTH HWIMHAPA, KOHYcCa, TUIONaab chepsl U e€ yacTeil.
I[Tonobne B mnpoctpancTtBe. OTHOIIEHWE O0BEMOB, IUIOMIAACH IMOBEPXHOCTEH
nmoaoOueIx ¢uryp. IlpeobpazoBanue mogodusi, romoreTus. PemieHune 3amay Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/OB.

[TocTpoeHnne cedeHnit MHOTOTPAHHUKOB W TEJ BPAICHUS: CEUCHUS IIIMHAPA
(mapanienbHO W TEPIEHIUKYISIPHO OCH), CEYEeHHs KOHyca (mapasuiesibHbIe
OCHOBAHHIO U MPOXOJAIINE Yepe3 BEPIINHY), CEUCHHUs 11apa, METOJIbI TTOCTPOCHHUS
CEYEHMII: METOJl CIEAO0B, METOJ BHYTPEHHErO0 MPOEKTHPOBAHHUSA, METOJ MepeHoca
CEKYILLIEH TIOCKOCTH.

BekTOopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bexrops! B mpocTpancTBe. Oniepanuu HaJl BEKTopaMu. BeKTopHOE YMHOXKEHUE
BeKTOpOB. CBOMCTBAa BEKTOPHOTO YMHOXKeHUs. [IpsiMmoyrofibHas cucteMa KoopInHaT
B mpoctpanctBe. Koopaunatel BekTtopa. PasznoskeHue BekTopa 1o 0Oasucy.
KoopauHaTHO-BEKTOPHBIA METO/ MPY PEIICHAH T€OMETPUUYECKHX 3a/1a4.

/IBUKeHUs1 B IPOCTPAHCTBE



JBuxenusi npoctpanctBa. OtoOpaxkeHus. J[BUKEHUS U PaBEHCTBO (UTYD.
OO0mme cBoWicTBa MABWMXKEHUW. BuIbl ABWKEHWI: TapaiedbHBI TEPEHOC,
IIEHTpPAJIbHASI CUMMETPHS, 3C€pKAJbHAs CHUMMETPHS, TOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.

IlnanupyemMble  mpeaMeTHbIe  Pe3yJbTaTbl  OCBOEHHS

NpuMepHOl padouyed mnporpaMmbl (IO rogaM OOy4YeHHs ).

OcBoenue yueOHOro kypca «l'eoMeTpusi» Ha YpPOBHE CpPEIHETO
O6IHCI‘O O6p&30BaHH}I JOJIPKHO oOecrieunBaTh HJOCTHKCHHUC CIICAYIOIINX
IMPpCAMCTHBIX O6paSOBaT€JII>HI)IX PE3YJILTATOB:

10 kiace

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU MOHSATHSIMH CTEPEOMETPUU TPH PEIICHUH
3a]1a4 U MIPOBEICHUN MaTEeMaTHIECKIX PACCyKICHUM;

e TPUMEHATH AKCUOMBl CTEPEOMETPUM U CIEJACTBUS M3 HHUX INPU PELICHUU
reOMETPUUYECKUX 33/1a4;

e KJacCH(PHUIMPOBATh B3aMMHOE PACIONOXKEHHE TPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSAMH, CBA3AHHBIMHU C yIJaMH B MPOCTPAHCTBE:
MEX/1y NPSIMbIMHU B IPOCTPAHCTBE, MEXKAY IPSIMON U IJIOCKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAaMU;

e CcBOOOMHO pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpH3Ma, MHPaMH/Ia,
MPSAMOYTOJIbHBIN NTapaJljieenunesn, Kyo0);

e  KJacCHU(QHUIMPOBATH MHOTOIPAaHHUKH, BBIOUpPAs OCHOBAHUS AJIs KJIacCU(PUKAIIY;
e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C CEYEHHEM MHOTOTPaHHHUKOB
IJIOCKOCTBIO;

e  BBIMOJHATH MapajJIeIbHOE, LEHTPATbHOE W OPTOTOHAIBHOE MPOCKTHPOBAHHE
(Guryp Ha II0CKOCTb, BBIOJHATH U300paxkeHus! (Uryp Ha IIIOCKOCTH;

e CTPOUTH CEYEHHMs] MHOTOIPAaHHUKOB pa3JIMYHBIMU METOJAMH, BBINOJIHSITD
(BBIHOCHBIE) TIJIOCKHE YEPTEKH K3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHUI
CBEpXY, COOKY, CHUY;

e  BBIUMCIATH IUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MHUpaMHUAA),
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy;

e CcBOOOJHO OMEpPUPOBATH MOHATUSIMU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIIOCKOCTh CHMMETPUH (PUTYPHI;

e CBOOOMHO OMNEPHPOBATH TMOHSATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM W
KOOpJMHATaM B IIPOCTPAHCTBE;

e  BBINOJHATH JECHCTBUS HaJl BEKTOpaMH;

e pelaTh 3a/la4M Ha JJOKA3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUHN U HAXOXKICHUE
r€OMETPUUYECKUX BEJIUYMH, TPUMEHSS M3BECTHbIE METOAbl TMpPU PEIICHUU
MaTeMaTHYECKHX 3a7a4d MOBBIIICHHOTO U BBICOKOTO YPOBHSI CIIO’KHOCTH;

e TPUMEHATH  MPOCTEUIINE  TPOTPAaMMHBIE  CpPEICTBA W DJICKTPOHHO-
KOMMYHHKAI[MOHHbIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1ay;



e U3BJIEKaTh, NpeoOpa3oBbIBATh W HWHTEPOPETUPOBATH HH(MOpMaLUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax
PUCYHKAX;

e IIPUMEHSATH MOJYYCHHBbIC 3HAHUS HA MPAKTHUKE: CPABHUBATH WM aHAIU3UPOBATh
peanbHbIe CUTYalluu, MPUMEHSITh U3YUYCHHbIC TTOHSATHUS B MIPOIIECCE MOMCKA PelIeHUs
MaTeMaTHUeCKu C(HOPMYIUPOBAHHONW TMPOOJIEMBI, MOJEIUPOBATH peajbHBIC
CUTyalldd Ha f3bIKE T€OMETPHM, UCCIEIOBATh IMOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHNEM I€OMETPUUYECKUX MOHATUN M TEOpEM, anmnapara aareOpsl, pemarhb
IPaKTUYECKUE 3a/1a4H, CBA3aHHBIEC C HAXOXKJICHUEM T€OMETPUUECKUX BEJIMYNH;

e HMETb NPEJCTaBICHUS 00 OCHOBHBIX dTalax Pa3BUTHsI TEOMETPUU KaK COCTaBHOM
JacTH (yH/IaMEHTA Pa3BUTHUS TEXHOJIOTHH.

11 knace

e CBOOOJIHO OIEPUPOBATH TMOHSATUSAMH, CBS3aHHBIMU C UWJIMHAPUYECKOH,
KOHUYECKON U C(HepUIECKOM MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MOTYUYEHUS;

e ONEPUPOBATH TMOHSTHUSIMH, CBSI3aHHBIMHU C TEJaMU BpAICHUA: HUIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh Teja BpalleHus (UWIMHIAP, KOHYC, cdepa U map) U OObICHATH
CIOCOOBI MOTYYEHUS TEJ BpAIllCHUS;

e KJaCCU(PUIIMPOBATH B3AUMHOE PACIIOJIOKEHUE CHEPHI U MITOCKOCTH;

e  BBIYMCIISITH BEJIMYHUHBI JJICMEHTOB MHOTOTPAHHUKOB U TEJ BpAIIEHUS, 00bEMBI 1
TJIOMIAN TTIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, TEOMETPHYECKUX TEJT C
puMeHeHueM (popmy;

e CBOOOJIHO OMEpUPOBATH MOHSATHUSIMHU, CBS3aHHBIMH C KOMOWHAIIUSIMU T
BpaIlleHUS] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B cepy U ONMCAHHBIN
okoJ10 cepsl, chepa, BOucCaHHASI B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS;

e BBIYUCIIATH COOTHOIICHHS MEXAY IUIOMIAJSIMH TOBEPXHOCTEH W 00BEMamMu
MOJIOOHBIX TE;

e U300paxarh U3ydaeMble (PUTYPHI, BHIMOIHATH (BEBIHOCHBIE) TUIOCKHE YEPTEKH U3
PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TeJ BpallCHHUS;

e WU3BJICKATh, WHTEPIPETUPOBATL U  TMpeoOpa3oBbIBaTh HWH(MOpPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYypaxX, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX;

e CcBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;

e  BBITIOJIHATH OIEpaIlUU Ha/l BEKTOPAMH,

e 3aJaBaTh MJIOCKOCTh YPAaBHEHUEM B JICKApPTOBOW CHCTEME KOOPAMHAT;

e pemath T€OMETPUYECKHE 3aJa4i Ha BBIUUCIECHUE YTJIOB MEXKAY MPSIMBIMU U
MJIOCKOCTSIMH, BBIUMCICHUE PACCTOSHHUM OT TOYKH JIO TIJIOCKOCTH, B IICJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH;

e CBOOOJHO OIEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMH C JBWKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;



e  BBINOJHATH U300paKEHHsI MHOTOTPAHHUKOB U TE€J BPAILEHUS P NTapaJIJIEIbHOM
IIEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3EPKAJIBHOW CHMMETPUHM, IPU MOBOPOTE
BOKPYT MPSMO#i, MpeoOpa3oBaHus MOA00MS;

e CTPOHUTH CEYEHUS MHOTOIPAHHUKOB M TEJI BpAUICHUA: CEYCHUS LWIMHIpA
(mapamnenbHO W NEPIEHIUKYJISAPHO OCH), CEYEHMs] KOHyca (TapaiesibHbIE
OCHOBAHMIO U MPOXOSAIIUE YEPE3 BEPILIUHY ), CEUEHUS 11apa;

e HCHOJIB30BAaTb METOJbl IIOCTPOCHUS CEYEHUW: METOJ CIENOB, METOJ
BHYTPEHHETO IIPOEKTUPOBAHMUS, METOJI IIEPEHOCA CEKYIEN TIIOCKOCTH;

e  JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHUS;

e IPUMEHATH F€OMETpUYECKHe (PaKThl JJI PEUICHHUs] CTEPEOMETPUUECKUX 3ajad,
IIPEANOIATaI0IUX HECKOJIBKO IAr0B PELIEHUs, €CJIM YCIOBUS IIPUMEHEHNUS 3a1aHbl
B SIBHOW W HESIBHOU (popme;

e  pEIIaTh 33/1a4y HA JOKA3aTEJIbCTBO MATEMATUYECKUX OTHOIIEHUI U HAXOXKICHUE
r€OMETPUYECKHUX BEJIUYMH;

e IIPUMEHATH IPOTPAMMHBIE CPEACTBA U  AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPH PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

® [IPUMEHSATH NOJIYYCHHbIC 3HAHUS HA MPAKTHKE: CPAaBHUBATH, AaHAJTU3UPOBATh U
OLICHUBATh PEAJIbHBIE CUTYallUH, TPUMEHATH U3YUEHHBIE MOHSATUS, TEOPEMBI,
CBOICTBa B Ipoliecce MOUCKA PEIICHUsI MaTEMaTHUECKU C(HOPMYITUPOBAHHON
po0JIeMbl, MOAETUPOBATh PEAJIbHBIE CUTYALUU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
ITIOCTPOEHHBIE MOJIEININ C UCIIOJIB30BaHUEM I'€OMETPUYECKUX IIOHATUI U TEOPEM,
anmnapara ajnreOpsbl, perarh NPaKTHYECKUE 3a]1a4H, CBI3AHHbIE C HAXOXKICHUEM
r€OMETPUYECKUX BEJIUYHH;

MMETh MPEACTABIEHUS 00 OCHOBHBIX 3Tallax pa3BUTHUS F€OMETPUH KaK COCTABHOM
yacTu (PyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

TEMATHUYECKOE IINTAHUPOBAHHUE, 10 KJIACC

Koaun4yecTBO 4acoB

Ne HaumenoBaHue pa3iesioB u
Kourpoabubie IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero
padoThI padoThI
BBenenue B ctepeoMeTpuio 23 1
B3anmuoe pacnosioxenne 5 1

IPSIMBIX B IIPOCTPAHCTBE

HapaJ'IJ'ICJIBHOCTB MpsAMBIX U

IUIOCKOCTEH B MPOCTPAHCTBE 8
[TeprieHAUKYISIPHOCTD MPSIMBIX o5
¥ TIJIOCKOCTEW B IPOCTPAHCTBE

VYTl ¥ paccTosiHUA 16

MHororpaHHuKu 7



7 BexTops!l B mpocTpaHcTBE 12

cUCTeMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

[ToBTOpEeHmEe, 0600IICHNE U

102 6 0

TEMATHYECKOE IINTAHUPOBAHMUE, 11 KJIACC

KoauvecTBo 4acoB
HaumeHoBaHue pa3jiesioB u
Ne /i Kourpoubusie IIpakruueckue
TeM MPOrpaMmMbl Bcero
padoThI padoThI
1 AHanmuTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHME, 0606H_ICHI:IG u 15 1
cUCcTeMaTH3aIus 3HaHU
3 OO0BEM MHOTOTpaHHUKA 17
4 Temna BpamieHus 24
5 [Imomaam moBEpXHOCTH U 9 1
00BEMBI KPYTIIBIX Tell
6 JIBrOKCHUS 5 1
7 [ToBTOpeHwME, 0606III€HIEC " 17 5
cucTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I1O 102 3 0
[TPOT'PAMME

IHoypounoe mianuposanue 'EOMETPHS, 10 knace
(34 B Henento, 34 yueOHBIX Heaesu, uToro — 102 v)

Ne n/n Mama

Tema ypoka

IThan

‘(Dakm

BBenenue B crepeoMeTpuio -234

1 1
neoensn

OCHOBHBIE NpaBUJIa U300paKEHUSI HA PUCYHKE IIOCKOCTH, NMapauleIbHbIX
MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA.

[ToHsITHS CTEpEOMETPHUHN: TOUKA, TIPAMAast, INIOCKOCTb, IPOCTPAHCTBO.
OcHOBHBIE

MpaBuiia U300paKeHHsl Ha PUCYHKE TUIOCKOCTH, MapajuIeIbHbIX
psIMBIX(OTPE3KOB), CEPEAMHBI OTPE3KA.

[loHsATHA: IepeceKaroIrecs TUIOCKOCTH, IEPECEKAIOIINECS TPAMAst U
MJIOCKOCTB;
MOJIYIPOCTPAHCTBO.

4 2
neoena

[ToHSITHS: TepeceKaroNrecs MIIOCKOCTH, TepeceKaronIuecs mpsmas i
MIOCKOCTD;
MOJTYTIPOCTPAHCTBO.

MHOTOTpaHHUKH, H300paKEHUE MTPOCTEHIIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00bEKTOB.

MHOTOTpaHHUKH, U300paKEHUE TPOCTEHIIINUX TPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00bEKTOB.

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIECTBUS U3 HUX.




neoens

AKCHOMBI CTEPEOMETPUH U TEPBBIE CIECCTBUS U3 HUX.

AKCHOMBI CTEPEOMETPUH U TIEpBbIE ClIeACTBUA U3 HUX. CrocoOBI 3a1aHus
MPSMBIX U TUIOCKOCTEH B ipocTpancTBe. O003HAYCHHS MPSIMBIX M TUIOCKOCTEH.

10

4

Heoens

11

12

300pakeHre CeueHHI TMpaMUIbI, KyOa M TPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3
X

pebpa. M300pakeHue rnepeceyeHus MoJy4eHHbIX IIOCKOCTel. PackpammBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBCTAMM.

300pakeHre CeueHH MTUPaMuIbl, Ky0a U MPU3Mbl, KOTOPBIC IIPOXOJIAT Yepes
X

pebpa. 300pakeHue rnepeceyeHus MoJydeHHbIX IIIOCKOCTeN. PackpammBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBCTAMM.

300paxeHne ceueHnii MUpaMu/Ibl, Ky0a U MpU3Mbl, KOTOPbIE POXOAST Yepes
uxpebpa. M3o00paxenue nepecedeHust MoTy4eHHbBIX IIOCKOCTEH.
PackpamnBanue

[MOCTPOEHHBIX CEUCHUI Pa3HBIMU LIBETAMH.

13

5
neoensa

14

15

300paxeHne ceueHnid mupaMu/ibl, Ky0a u MpU3Mbl, KOTOPbIE IPOXOAST Yepe3
120:¢

pebpa. M300paxkeHue nepeceueHus Mody4eHHBIX MI0CcKocTel. PackpariBanue
MOCTPOCHHBIX CEUEHUHN Pa3HBIMU I[BETAMHU.

MeTo clea0B I IOCTPOSHUS CEUCHUI.

MeTto/ ciiefoB AJi OCTpoeHUs ceueHnid. CBOICTBa IepeceueHuil NpsMbIX U
[JIOCKOCTEM.

16

neoens

17

18

MeTtoJ ciiefoB [Ji OCTpoeHUs ceueHnid. CBOICTBa IepeceueHuil NpsSMbIX U
[JIOCKOCTEM.

[TocTpoeHue ceueHnid B TUpaMuje, Kyoe 1o TpeM TOYKaM Ha pedpax.
Coznanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh IIArOB MOCTPOECHHS.

[TocTpoenue ceyeHuit B mupamuje, Kyoe mo TpeM Toukam Ha pedpax.
Co31aHNEBBIHOCHBIX YEPTEXKEH U 3aMMCh IArOB MOCTPOCHMUSL.

19

-
neoensn

20

21

[TocTpoeHHe ceueHM B Upamuie, Kyoe 1o TpeM To4KaM Ha pedpax.
Co3manue
BBIHOCHBIX qepTe>KeI71 U 3aIIUCh II1aroB HOCTpOGHI/Iﬂ.

[TocTpoenue ceyeHut B mupamue, Kyoe 1o TpeM Toukam Ha pedpax.
Coznanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh LIAr0B IIOCTPOEHHSI.

HOBTOpeHI/Ie HJ'IaHI/IMeTpI/II/II TCOpCMa (0] HpOHOpHI/IOHaJ'IBHBIX OTpe3KaX.
I[MTonoOue
TPEYTrOJIbHUKOB.

neoensn

23

HOBTOpCHI/Ie TUIAaHUMETPUH: TCOpEMaA Menenas. PacyeTsl B c€UeHUIX Ha
BBIHOCHBIX YCPTECIKAX. I/ICTOpI/IH Pa3BUTHSA IINIAHUMETPUU U CTCPEOMCTPUH.

KonTpoJsbHas pabora Nel «Akcnombl crepeomeTrpuu. CeueHus»

B3aumHoe PACIOJ0KCHUE IPAMBIX B IIPOCTPAHCTBE — 6u

24

B3aumHoe pacrionoxeHue npsiMbIX B IpocTpaHcTBe. CKpelnBaroniecs
[IpsIMBIE.

[Ipu3Haky ckpenBaromuxcs npsAaMeIx. [lapamiensHbie npsMsie B
IIPOCTPAHCTBE.

25

neoens

26

27

TeopeMa 0 CyIeCTBOBAaHUH U €JUHCTBEHHOCTH IIPSIMOM MapajlIeIbHOW JaHHOM
[IPSIMOM, POXOAIIEN Yepe3 TOUKY IIPOCTPAHCTBA U HE JICKALLEH HA JaHHOU
psiMOM. JIeMMa 0 nepecedeHnt apajuleIbHbIX MPSMBIX INIOCKOCTBIO.

[TapayutenpHOCTB Tpex NpsMbIX. Teopema 0 TpexX MapajuIeIbHbIX MPSMBIX.
Teopema 0 CKpENIMBAKOIINUXCS MPSIMBIX.

[TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA MAPaJIEIIBHOTO
npoekTrpoBanus. M300paxeHnue pa3Hbix GUryp B mapanienbHON IPOEKIUH.




28 10 [{enTpanbpHas NpoeKusA. YToJl ¢ COHANPaBICHHBIMU CTOPOHAMU. YTOJ MEXKAY
Heodensn [PSIMBIMH.
29 3a1aun Ha JOKA3aTeNbCTBO U MCCIIEJOBAHUE, CBA3AHHBIE C PACIIONOKECHHEM
MPSIMBIX B IPOCTPAHCTBE.
IMapaiieqbHOCTH NPSIMBIX U IJIOCKOCTEl B MPOCTPaHCTBe — 84
30 [loHsATHA: MapaIeNTbHOCTh NPSMOI U IJIOCKOCTH B MpocTpaHcTse. [Ipu3Hak
MapajuIeJIbHOCTH MPSIMOM U III0CKOCTH. CBOMCTBA NapajieIbHOCTH
MIPSIMOM UILIOCKOCTH.
31 11 ['eomeTpuyecKre 3a/1a4n Ha BBIYUCIECHUE U I0Ka3aTeIbCTBO, CBS3AHHBIC a
Heoensn MapauIeIbHOCTBIO MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.
32 [TocTpoeHue ceueHus, MPOXOASIIEro Yepe3 JaHHYIO MPSMYIO Ha YePTEeXKEe U
MapasuiebHOTO IPYTrou npsimMoil. PacyeT oTHOIICHUHA.
33 [TapamienpHas IPOEKIUs, IPUMEHEHHUE JIJIs TIOCTPOCHUSI CeUeHUI KyOa 1
napasuienenunena. CBoicTBa napaiesienumea U Ipu3Mbl.
34 12 [TapamnensHble M10cKOCTH. [Ipr3Haky napanieabHOCTH ABYX IJIOCKOCTEH.
35 Heoensn Teopema 0 napajijiesIbHOCTH U €JUHCTBEHHOCTH IIJIOCKOCTH, POXOASIIEN
uepes
TOYKY, HE IPUHAUISKAIYIO JAHHOW INIOCKOCTH U CIEICTBUS U3 HEE.
36 CBoiicTBa mapayIeIbHBIX IUIOCKOCTEH: 0 MapaIeIbHOCTH TPSMBIX
repecedeHus
[IpU [epeceyeHH JIBYX MapaulebHbIX MIOCKOCTEH TPEThEH.
37 13 CBolicTBa napasuieIbHbIX MIOCKOCTEH: 00 OTpe3Kax mapauieabHbIX IPSIMBbIX,
Heoens BaKJIFOYEHHBIX MEX]y apauleIbHbIMU IUIOCKOCTSIMU; O IIEPECCUEHUN MPSIMOM
C
TBYMsI MTapaJIJICIbHBIMU IJIOCKOCTSIMHU.
IlepneHIUKYJIAPHOCTH NPSIMBIX U IUIOCKOCTEl B MpoCTpaHcTBE — 254
38 [ToBTOpenue: Teopema [Iudaropa Ha MIOCKOCTH.
39 [ToBTOpEeHHE: TPUTOHOMETPHUSI IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
40 14 CaolicTBa Ky0a 1 MPSMOYTOJIHHOTO NapasuieNenuneia.
41 Hedensn Borunicnenue JUIMH OTPE3KOB B KyOe U IIPSIMOYTOJIbHOM MapajlleenuIee.
42 [TeprieHAUKYIAPHOCTD MPSIMOI U MIIOCKOCTU. [IpH3HaK NeprneHuKyIsIpHOCTH
MPSIMOM U TJTIOCKOCTH.
43 15 [leprieHIUKYIAPHOCTD MPSIMON U MIIOCKOCTH. [Ipr3HaK nepreHuKyaspHOCTH
Heodensn MPSMOU U TJIOCKOCTH.
44 Teopema 0 CyIIeCTBOBAaHNUU U €IMHCTBEHHOCTHU NIPSIMOM, POXOASILEH Yepe3
TOUYKY MMPOCTPAHCTBA U MEPIICHIUKYISIPHON MIOCKOCTH.
45 [1710CKOCTH ¥ IEPIICHIUKYIIPHBIE UM MPSMbIE B MHOTOTPAHHHKAX.
46 16 [1710CKOCTH ¥ IEPIICHIUKYISIPHBIC UM MPSMbIE B MHOTOTPAHHHKAX.
47 Heoens [lepnienaukynsp u HakioHHas. [locTpoeHne neprneHuKyspa U3 TOYKU Ha
MPSIMYTO.
48 [lepnienaukynsp u HakinoHHas. [locTpoeHne neprneHuKyIspa U3 TOYKU Ha
MPSIMYIO.
49 17 Teopema 0 Tpex nepreHuKyssipax (mpsimasi 1 oOpaTHast)
50 Heoens Teopema o Tpex neprneHauKysapax (mpsimMasi 1 oOpaTHas)
51 'YT0a MeXAy CKpEeUIMBAIOIIUMHUCS MPSIMBIMH.
52 18 [Torck mepneHAUKYISIPHBIX TPSIMBIX C TOMOIIBIO IEPIICH UK YISIPHBIX
Heoens MJIOCKOCTEM.
53 OpToroHaIbHOE MPOSKTHPOBAHUE.
54 [TocTpoenue ceueHuii Kyoa, MpU3MBbI, MPABHUIIbHON MUPAMHUIBI C TOMOILBIO
OpPTOTOHAJILHOM MTPOEKIINH.
55 19 [TocTpoenue ceueHuii Kyda, MpU3MBbl, MPaBUIIbHON MUPAMHU/IBI C TOMOILBIO
Heoens OpPTOTOHAJILHOM MTPOEKIINH.
56 CuMMeTpHS B IPOCTPAHCTBE OTHOCUTENHHO MII0CKOCTH. [lmockocTn

CUMMETpHUI B




MHOI'OI'paHHUKAx.

57 [Tpu3Hak nepreHUKYIIPHOCTH MPSIMON U IIIOCKOCTH KaK CIEICTBUE
CUMMETPUH.
58 20 [TpaBuiibHBIE MHOTOTPAaHHUKHU. PacuéT paccTossHUI OT TOYKU A0 TJIOCKOCTH.
59 Hedens [TpaBriibHBIE MHOTOTPAaHHUKHU. PacuéT paccTosHUI OT TOYKU A0 TIOCKOCTH.
60 CriocoObl OMYCTUTh EPIEHIUKYIISPbI: CHMMETPHS, CABHUT TOUKH 10
[apajuIeIbHON MPAMOM.
61 21 CBUT 110 HENAPAJLIEIbHOU IPSIMO, U3MEHEHUE PACCTOSHUM.
62 Heoensn KontpoabHasi padora Ne 2 «B3aumMHoe pacnoJioxeHue NpsiMbIX U
IJI0CKOCTEH B MPOCTPAHCTBE»
Yrasbl u paccrosinust — 164
63 [ToBTOpEHME: YTOJI MEXIY MPSIMBIMU Ha IIOCKOCTH, TPUTOHOMETPHUS B
[IPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB.
64 22 [ToBTOpEHME: YTOI MEXAY CKPEIIMBAIOIIMMHUCS MPSIMBIMU B IIPOCTPAHCTBE.
65 Heoensn ["'eomeTprUyeCKHE METO/IbI BBIYMCIIEHUS yIila MEXIY PSMBIMU B
MHOTOTpaHHHUKAX.
66 JIByrpanHbiii yrosi. CBOWCTBO JIMHEHHBIX YIJI0OB JBYTPAHHOIO yIia.
67 23 [lepnenaukynspuble 10ckocTU. CBOMCTBA B3aMMHO NEPIIEHIUKYJISPHBIX
Heoens MJIOCKOCTEM.
68 [ [pu3HaK NEPIEHANKYIPHOCTH INIOCKOCTEN; TEOpEMA O MIPSAMOM IEPECEUEHHUs
NIBYX IJIOCKOCTEW NEPIIEHIUKYIJIIPHBIX TPEThEH MIIOCKOCTH.
69 [IpstMOyTONBHBIN MapalieNnenumnesn; Kyo; u3MepeHusi, CBOCTBa
MPSIMOYTOJIBHOTO
napajuiesenunesa.
70 24 Teopema 0 quaroHaiy NpSMOYTOJILHOTO Mapaieenurea 1 caeICTBUE U3
Heoenn Hed.
71 CtepeoMeTpuuecKre U MPUKIIAJIHbIE 3a/1a4H, CBA3aHHBIE CO B3aUMHBIM
[PacIoI0KEHUEM MPSAMBIX U IIJIOCKOCTEH.
72 [loBTOpEHME: CKPEIMBAIOLINECS TPSMBIE, ITApAJUIECIbHBIE TUIOCKOCTH B
CTaH/IapTHBIX MHOTOTPaHHHUKAX.
73 25 [Tapa mapayuieapHBIX INIOCKOCTEN Ha CKPELIMBAIOLINXCS MIPSIMBIX, PACCTOSIHUE
Hneoens MEXy CKPEIIMBAOIIMMHUCS MPSIMBIMU B TIPOCTBIX CUTYaLUsX.
74 PaccTosiHre OT TOUKH A0 IUIOCKOCTH, PACCTOSIHUE OT MPAMOM 10 TNIOCKOCTH.
75 BrruncieHne pacCTOSHUN MKy CKPEIMBAIOIUMUCS MPSIMBIMU C TIOMOILBIO
NEPIEHIUKYJIIPHON MIJIOCKOCTH.
76 26 TpexrpaHHblii yroj, HEPaBEHCTBO Ul TPEXIPaHHBIX yriioB. Teopema
Hedens [Tudaropa,
TEeOpEeMbl KOCUHYCOB M CHHYCOB JIJIl TPEXTPAHHOTO yIJia.
77 J7eMEHTHI ChepruIecKoil FeOMEeTpHH: Ireoie3nUecKie JMHUU Ha 3eMie.
78 KonTpoJsbHasi padora Ne 3 «YTJIbI H pPACCTOSTHUSD
MHOrorpaHHuKH - 74
79 27 CucremaTuzanus 3HaHUN «MHOTOIPaHHUK U €0 3JIEMEHTHI»
80 Heoenn [Mupamuna. Bunel nupamua. [IpaBunsHas nmupaMuia.
81 [Tpusma. [Ipsimas n HaknoHHas npusMel. [IpaBuiibHAs pr3Ma.
32 28 [TpstMoii apasuTesIeIHIIe T, MPSMOYTOIBHBIN MapauIeIIeuIe], KyO.
83 Hedensn Brimykiibie MHOTOTpanHuKH. Teopema Diinepa.
84 Brinmykibsie MHOrorpanHuku. Teopema Dunepa. [IpaBunbHbie 1
MOJTyTIpaBUIIbHbIE
MHOTOTPaHHHKH.
85 29 KontpoabHasi padora Ne 4 « MHOrorpaHHUKI
Heoens
BekTopsbl B npocTpancTBe — 124
86 \ ‘HOHHTI/IC BEKTOPA Ha INIOCKOCTHU U B IPOCTPAHCTBE.




37 CyMMa BEKTOPOB.
38 30 Pa3HOCTh BEKTOPOB.
89 Heoens [TpaBuiio mapaenenumnesaa.
90 'YMHOKEHHE BEKTOpa Ha YUCIIO.
01 31 PasnokeHne BeKTopa Mo 6a3ucy Tpex BEKTOPOB, HE JISKAIUX B OJTHOMN

Heoens [JIOCKOCTH.
92 CxasnsipHO€ ITPOU3BEICHUE.
93 Brraucienue yria Mexry BEKTOPaMH.
04 32 [Ipocreiimne 3a1auu ¢ BEKTOpaMH.
95 Heoens [Ipocreiimne 3a1aun ¢ BEKTOpaMH.
06 [Ipocreiimume 3a1auu ¢ BEKTOPaMH.
97 33 [Tpocreiimue 3a1a4u ¢ BEKTOPAMHU.

Heoens

IloBTOpeHue, 06001IEHHE U CUCTEMATH3AIUS 3HAHUI — S4
98 O60011IeHIE U CUCTeMaTH3aIHsI 3HaHUH «B3auMHOE pacronokeHue MpsiMbIX 1
TUIOCKOCTEH B IPOCTPAHCTBE)
99 O600meHne 1 cucTeMaTH3aus 3HaHUH «MHOTOTpaHHUKI
100 34 lToroBasi KOHTpOJIbHAS paboTa
101 Heoens HTorosast KOHTpoIbHAs paboTa
102 O000IIeHHEe U cHUCTEMAaTH3aIUs 3HAHUI: aHATTN3 KOHTPOJILHOUN PaboTHI.
HTOIo- 1024
IHoypounoe miianuposanue I'eomerpus,l1 kiace
(3 4 B Hene10,34 yueOHBIX He/leIb, UTOr0-102 u)

WVo n/n | dama Tema ypoxa

Ilnhan \(Dakm

AHajiMTHYeCcKasA reomeTpus - 154

1 [ToBTOopenue Tembl «KoopaArHATH BEKTOPA Ha IUIOCKOCTH M B TIPOCTPAHCTBE
2 [ToBTOpenue Tembl «CKasipHOE MTPOU3BEIACHNE BEKTOPOB)
3 [ToBTOpeHme TeMbl «BBIUMCIIEHNUS YTa MEX/ly BEKTOPAMH B TIPOCTPAHCTBE)
4 [loBTOpEHME TEMBI «Y paBHEHHUE MPSIMON, IPOXOIAIIEH Yepe3 IBE TOUKU
5 'YpaBHEHUE TUIOCKOCTH, HOpMaJlb, ypaBHEHHE TUIOCKOCTH B OTPE3KaX.
6 'YpaBHEHUE TUIOCKOCTH, HOpMaJTb, ypaBHEHHE TUIOCKOCTH B OTPE3KaX.
7 BekxTopHOE IpOU3BEICHNE.
3 UInHeliHbIe HEpaBEHCTBA, IMHEHHOE IPOrPaMMHUPOBAHHUE.
9 JInHeliHbIe HEpaBEHCTBA, IMHEWHOE POIPaMMHUPOBAHHUE.
10 AHAIMTHYECKUE METOJIBI Pacy€Ta yrila MeXIy IPSIMBIMA B MHOTOTDAHHUKAX.
11 AHQJINTUYECKUE METOJIbI pacy€Ta yrila MeXay IpSMbIMU B MHOTOTDAHHUKAX.
12 Dopmyiia pacCTOSHUS OT TOUKH 10 MJIOCKOCTH B KOOPJMHATAX.
13 Haxosx1eHne pacCTOSHUM OT TOUKH JI0 IUIOCKOCTH B KyOe.
14 Haxosx1eH1e pacCTOSHUM OT TOUKH JI0 TUIOCKOCTH B IPAaBUJIbHOM MUpaMue.
15 KontpoabHast padora Ne 1 «AHaIUTHYECKAs] TeOMEeTPUS»

IToBTOpeHne, 0600menne U cucreMaTu3anus 3HaHUH «MHororpanHuku. CedeHus

MHOTOTPAHHUKOB)» —
154
16 CedeHHss MHOTOTPaHHUKOB: CTaHAaPTHBIE MHOTOTPAaHHHKH.
17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEJIOB.
18 CedeHnss MHOTOI'PaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IEPECCUEHUs MPSIMBIX U
MJIOCKOCTEH.

19 [TapannensHble NpsSMBbIE U MJIOCKOCTU: MapaJlieIbHbIE CEUCHUSI.
20 [TapannenbHble MpsMbIE U IUIOCKOCTH: pacyeT OTHOIIECHUI.




21

HapaJIJIGJIBHBIe MPAMBIC U IIJIOCKOCTU: YIJIbl MCKAY CKPCIHIUBAIOIIUMUCH
MPAMBIMHU.

22 [leprieHAUKYIISPHBIE MPSIMBIE U TNIOCKOCTH: CTaHIApPTHBIE Maphl
MEePIEeHIUKYISAPHBIX IIOCKOCTEN U MPSMBIX, CAMMETPUH MHOTOI'PAaHHUKOB.

23 [leprieHqUKYIApHBIE TPSIMBbIE U TUIOCKOCTH: TEOPEMa O TPEX MEePIEHAUKYISIpax.

24 [leprieHAUKYNISApHBIE TIPSIMBIE U IIJIOCKOCTHU: BBIYUCIICHUS UIUH B
MHOTOTpaHHHUKAX.

25 [ToBTOpEHME: UIOIIAAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs TUTOIIAICH,
COO0OpaxKeHUs MOA00MS.

26 [ToBTOpEHME: UIOIIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIs TUIOIIAICH,
COOOpakeHUS TOJ00MSI.

27 [ToBTOpEHME: UIOIIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIs TUIOIIAICH,
COOOpakeHUS TOJ00MSI.

28 [monaan ceyeHnii MHOTOTPaHHUKOB: TUIOIIAIA IOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKeHUsI MOI00US.

29 [1nomany ceueHuii MHOIOTPAaHHUKOB: IUIOLIA/IM IOBEPXHOCTEH, pa3pe3aHus Ha
yacTu, cooOpaskeHus Moao0usl.

30 KontpoabHasi padora Ne 2 «IloBropenune: MuororpanHuku. CeueHust
MHOTOTPAHHHUKOB)

O0bém MHOrOrpanauka — 174

31 O6bem Tena. O0BeM NPSAMOYTOIBHOTO Mapajuieenunesaa.

32 3anaun 00 ynBoeHHHU Ky0a, 0 KBajparype Ky0a; O TPUCEKIIMHU YyIia.

33 CtepeoMeTpHUUueCKUe 3a]]a4l, CBA3aHHbIE ¢ 00BEMOM MPSIMOYTOJIBHOTO
napasuiesenunesa.

34 [TpukianHbie 3aa4u, CBSI3aHHbBIE C BEIYUCICHUEM 00beMa MPSIMOYTOJIBHOTO
napasuiesenumnena.

35 O0BeM MpsIMO PU3MBI.

36 CtepeoMeTpHUeCcKUe 3a]a41, CBSI3aHHbBIE C BRIYUCICHUEM 00BEMOB MPSIMOM
MPU3MBL.

37 [TpuxinanHbie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSIMOI MPU3MBI.

38 Brrarcienue 00beMOB Tell C TOMOIIBIO OlpeieJIeHHOTo nHTerpaia. OobeM
HAKJIOHHOMN MPU3MBI.

39 Brrarcnenue 00beMOB Tell C TOMOIIBIO Olpeie]IeHHOro nHTerpaia. OobeM
HAKJIOHHON MHPaMUJIBL.

40 Dopmyia oobeMa nupamusl. OTHOIIEHHE 00BEMOB MTUPAMUJ C OOLIUM YTIIOM.

41 Dopmyiia oobeMa nupamuipl. OTHOIIEHHE 0OBEMOB MUPAMUJL C OOLIUM YTJIOM.

42 CtepeoMeTprYecKue 3a/1a4M, CBI3aHHBIE C BEIYUCICHUEM 00BEMOB HAKJIOHHOM
MIPU3MEI.

43 CtepeoMeTpHUecKue 3aJ1a4M, CBI3aHHbIE ¢ 00BbeMaMU MUPAMUJIBI.

44 [Tpuxnanueie 3a1aun 1o Teme «O0bEMBI TeN», CBSI3aHHBIE ¢ 00BEMOM HAaKJIOHHOMN
MIPU3MEI.

45 [Tpuxnanueie 3a1aun 1o reme «O0beMBbI TeN», CBSI3aHHBIE C 00BEMOM UPAMU/IBL.

46 [TpumeHneHne 00beMOB. BeluncieHne paccTosiHUS J10 MII0CKOCTH.

47 KontpoabHasi padora Ne 3 «O0beM MHOTOTPaHHUKA)

Tena Bpamenust — 244

48 [[minHApHYecKas MOBEPXHOCTh, 00pa3yIoue HMIHMHIPUIECKON TOBEPXHOCTH.

49 [{umuuap. [psmon kpyroson nvimHap. [iomans MOBEpXHOCTH HWIMHPA.

50 KoHuyeckas moBEpXHOCTb, 00pa3yrolue KOHnYecKoil mosepxHoctu. Konyc.

51 CeueHne KOHyca MJI0CKOCThIO, TapalieIbHON INIOCKOCTH OCHOBAHUS.

52 'Y ceueHHblIil koHyC. M300pa’keHne KOHYCOB U yCEYEHHBIX KOHYCOB.

53 [1nomaae 60KOBOM U TOTHOM MOBEPXHOCTH KOHYCA.

54 [Tnomans 60KOBOI U IOTHOM MOBEPXHOCTH KOHYCA.




55 CtepeoMeTprUecKue 3a/]a4i Ha I0Ka3aTENbCTBO U BEIYMCIICHUE, TOCTPOECHUEM
CeUCHH IIIIINH/Ipa, KOHYyCA.

56 CrepeoMeTpHyeCcKHe 3a]]aui Ha JOKa3aTeIbCTBO U BHIYMCIICHUE, TOCTPOCHUEM
CeUCHH IIIIINH/Ipa, KOHYyCA.

o7 [TpuxnanHble 3a]a4l, CBA3aHHbBIE C LIMJIUHAPOM.

58 [TpuknaaHbie 3aa4M, CBA3aHHBIE C IMIUHIPOM.

59 Cdepa u mrap.

60 [lepeceuenue cdepsl U mapa ¢ mIockocTbio. Kacanue mapa u
cdeprimiockocThio. Bun n nzobpaskenue mapa.

61 [lepeceuenue chepsl U mapa ¢ IiockocThio. Kacanue mapa u cdepbl
TUIOCKOCTBI0. Bu 1 n3o0pakeHue mapa.

62 'Ypasaenue chepsl. [Lnomans chepsl u ee gacTeit.

63 CummeTtpus cepsl 1 mapa.

64 CtepeoMeTprUecKue 3a]]a4 Ha JI0Ka3aTEIbCTBO U BHIYMCIICHUE, CBS3aHHBIE CO
chepoii u mapoM, MOCTPOSHUEM UX CEUSHHUH ITOCKOCTHIO.

65 CtepeoMeTpHUeCKHe 3a]]a4H Ha JI0KAa3aTEIbCTBO U BHIYMCIICHHE, CBA3aHHBIE CO
chepoil u mapom, MOCTPOSHUEM UX CEUECHUN TIIIOCKOCTHIO.

66 [TpuknaaHble 3ajauu, CBA3aHHbIE CO CEPOil U LIApOM.

67 IloBTOpEHME: OKPYKHOCTH HA IIJIOCKOCTH, BBIYUCIICHHS B OKPY>KHOCTH,
CTaHJapTHBIC TTOT00USI.

68 PaznuaHbie KOMOWHAIMY TEJ BpAIlEeHUs] © MHOTOTPAaHHUKOB.

69 3anaun o Teme «Tena 1 MOBEPXHOCTH BPAIICHUS

70 3anaun 1o teme «Tena U NOBEpXHOCTU BPALCHUS

71 KonTpoJsbHas padora Ne 4 «Tesia 1 noBepXHOCTH BpallleHUsD)

I1nomaau noBepxXHOCTH M 00bEMBI KPYIJIBIX TeJ — 94

72 O6bem munuHapa. Teopema 00 00beMe MPSIMOTO HHJIUHIIPA.

73 Beruucienne 00beMOB TeJ ¢ IOMOLIbIO ONpeieIeHHOro nuTerpaia. Oobem
KOHYCa.

74 [1omaau 60KOBOM M MOTHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpUUECKHE 33]]auH, CBSI3aHHbIE C BHIUMCIIEHUEM 00BEMOB LIMIMHIPA,
KOHYCa.

76 [Tpuxnanueie 3agaun 1o Teme «OO0beMBbI U IIJIOLIAIU TOBEPXHOCTEHN TEII.

77 O6beM mapa u mapoBoro cekropa. Teopema 00 o6veme mapa. [Tnomans cheps.
CrepeoMeTpUUECKHE 33]]a4H, CBSI3aHHbIE C BEIUMCIIEHHEM 00BEMOB 11apa,
[I1apOBOT'0 CErMEHTA U MIAPOBOT'0 CEKTOPA.

78 [Tpuknaaneie 3agaun 1o TeMe «O0BbEMBI Te», CBSI3aHHbIE ¢ 00BEMOM IIapa U
rutomaabio chepbl. COOTHOIIEHHS MEXY MJIOLIAIIMU ITOBEPXHOCTEH
n00BEMaMU MOAOOHBIX TeJ.

79 [TonoGHbIe Tena B mpocTpaHcTBe. Mi3MeHeHne oobeMa MpH 1o 100uu.
CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHBIE C BBIYUCICHHEM 00bEMOB TEIl U
MJI0IIAIe TOBEPXHOCTEM.

80 KontpoabHast padora Ne 5 «Ilsiomaau noBepxHocTH U 00beMbl
KPYIVIBIXTEI»

JABukeHus — Su

81 JIBroxeHus mpoctpaHcTBa. OToOpaskeHus. J{BI)KEHUS U paBEHCTBO (pUryp.
OO61111Ee CBOIICTBA IBMKEHUH.

82 Bus! ABMKEHMI: apaiesIbHBIA EpEeHOC, LIEHTpalbHas CHMMETpUs,
3epKaJbHasCUMMETPHsI, TOBOPOT BOKPYT MPSIMOM.

83 [TpeoOpazoBanus nogodus. [psmas u cdepa Ditnepa.

84 ["'eomeTpHUecKue 3a]]aui Ha IPUMEHEHUE TBH)KCHUSI.

85 KontpoabHasi padora Ne 6 «BeKTOpbI B IPOCTPAHCTBE»

IToBTOpEHUE, 00001IeHNE M CUCTEMATU3ALMS 3HAHUIN — 174




86 O6o01aro1ee MOBTOPEHNUE MOHATHI U METOI0B Kypca reomerpun 10-11
KJIACCOB,CHCTeMaTH3alus 3HaHuil: «llapamienbHOCTh IPSAMBIX U TIJIOCKOCTEN B
MPOCTPAHCTBE)»

87 O6o011aro1iee MOBTOPEHKE MOHATHI U MeTOJI0B Kypca reomerpun 10-11 knaccos,
CHUCTEMaTU3alus 3HaHUN: « BEKTOpBI B IPOCTPAHCTBE

88 O06o01aroiiee MOBTOPEHKE MOHIATHI U METOZI0B Kypca reometpun 10-11
KJIACCOB,CHCTEMATH3aIUs 3HAHUI: «BEKTOPBI B TPOCTPAHCTBEY

89 O6o01aro1ee MOBTOPEHKE MOHATHI U MeTO10B Kypca reomerpun 10-11 knaccos,
cuctemaru3ans 3HaHul: «O0HEM MHOTOTPAHHUKA)

90 O06o0maroiiee MOBTOPEHKE MOHITHI U METOI0B Kypca reomerpun 10-11 kiaccos,
cuctemaru3anus 3HaHul: «O0HEM MHOTOTPAHHUKA)

91 O06o0matoiiee MOBTOPEHKE MOHITHI U METOI0B Kypca reomerpun 10-11 kmaccos,
cucTeMaTu3anys 3HaHui: «[11omaay moBepXHOCTH U 00BEMBI KPYIIIBIX TEIDY

92 O06o01aroiiee MOBTOPEHKE MOHITHI U METOI0B Kypca reomerpun 10-11 kaccos,
cucTeMaTu3anus 3HaHui: «[11omaay moBepXHOCTH U 00BEMBI KPYIIIBIX TEIDY

93 HTorosasi KOHTpoJIbHasi padoTa

94 HNTorosasi KOHTpPoJIbHasi padoTa

95 [ToBTOpeHue, 00001IeHNE U CUCTEMATU3AIINS 3HAHUM.

06 VicTopust pa3BUTHSI CTEPCOMETPHUH KaK HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

97 VicTopust pa3BUTHS CTEPCOMETPUN KaK HAYKU U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

08 VicTopust pa3BUTHSI CTEPCOMETPHUH KaK HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

99 VicTopust pa3BUTHSI CTEPCOMETPHUH KaK HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

100 VicTopust pa3BUTHSI CTEPCOMETPHUH KaK HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

101 licTopust pa3BUTHUSI CTEPEOMETPHH KaK HayKH U €€ POJib B Pa3BUTUH
COBPEMEHHBIX MH)KCHEPHBIX U KOMIBIOTEPHBIX TEXHOIOTHIA.

102 VicTopust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B PA3BUTHH
COBPEMEHHBIX MHXKCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

HTOIo - 1024

YYEBHO-METOINYECKOE OBECIHEYEHHUE OBPA3OBATEJBHOI'O

MTPOIIECCA:

1

I'eomeTpust. 10- 11 knaccel: yueo.: 6a3oBbiii u ipodui. ypoau / [JI.C.Atanacsn, B.O.
byry3os, C.b. Kagomues u np.] — M.: IIpocsemienue, 2022
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