®EJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

MHNOACHUTEJBHAS 3AIIMCKA

I'eomerpust siBasieTcss OJHUM M3 0a30BBIX KYypCOB HAa YPOBHE CpPEIHEro oOLIEro
o0Opa3oBaHMsl, TaK KaKk 00€CIeYrBaEeT BO3MOXHOCTb N3Y4YEHUSI TUCIUIUINH €CTECTBEHHO-
HAy4YHOM HaNpaBJIEHHOCTH U MPEAMETOB ryMaHUTapHOro nukia. [lockoiabky Joruueckoe
MBILUICHHE, (QOpMHUpyeMOe TMpU HU3YYCHHH OO0YYalOUIMMHCS MOHSITUWHBIX OCHOB
rEeOMETPUH, TPU JOKA3aTEIbCTBE TEOPEM U IOCTPOCHUM LEHNOYKU JIOTUYECKUX
YTBEPKJICHUU MIPU PEIICHUN T€OMETPUUYECKUX 3a/]1a4, yMEHUE BbIIBUTATh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO UCIOIB3YIOTCS ITPH PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO
LIUKJIa, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Llens ocBoeHMsI mporpaMmbl ydyeOHOro kypca «l'eoMeTpusi» Ha yriayOJ€HHOM
YPOBHE — Pa3BUTHE HMHJWBHUAYAJIbHBIX CIHOCOOHOCTEH OOydYaroIIMXCA MPU U3YUECHUH
reOMETpPUH, KaK COCTaBJISIOLIEH MpeaAMeTHON obnacTn «MaremaTtuka 1 MHPOpMaTHKa
yepe3 o0ecreueHrne BO3MOKHOCTH MPUOOPETEHHsI M HCIOJIb30BaHMS Oosee riyOOoKHX
rE€OMETPUYECKUX 3HAHUW M JAEUCTBUN, CEUU(PUUHBIX TCOMETPUH, U HEOOXOJUMBIX
JUIsL YCHEIIHOTO Mpo(ecCHOHATIbHOTO 00pa30oBaHMs, CBSA3aHHOTO C HUCIOJIb30BAaHUEM
MaTEeMaTHKH.

[IpuoputeTHBIMM  3aJauaMu  Kypca TEOMETpUM Ha YriyOJEéHHOM ypOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHue MPEACTaBICHUS O T€OMETPUM KaK YacTH MHUPOBOM KyJIbTYpPhl H
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIMM MUPOM;

(opMHpOBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEUILINX
MaTEMaTUYECKUX MOJENAX, IMO3BOJSIIOIIMX OINHCHIBATh WM M3y4aTh pa3HbIC SBICHUS
OKpPY’aroLlero MHUpa, 3HAHHWE IOHATUHWHOIO amnmnapara no pasgeny «CrepeomeTpus»
y4eOHOT0 Kypca reOMETPUH;

(opMHpOBaHHWE YMEHHS BIAJETh OCHOBHBIMHU IMOHSATHUAMH O MPOCTPAHCTBEHHBIX
durypax M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (GOopMyl U yMEHHUE
UX TPUMEHSTh, YMEHHUS JOKa3blBaTh TEOPEMbl U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI
peuieHus 3aay;

(opMupoBaHrE YMEHHSI paclio3HaBaTh HA YepTexkax, MOJEISAX U B PEaIbHOM MHpE
MHOTOI'PAaHHHKH U TeJla BpAalIEHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIEIH;

dbopMHpOBaHHE TIOHMMaHUS BO3MOXHOCTH aKCHOMATUYECKOrO IMOCTPOEHUS
MaTeMaTUYECKUX  TEOpuil, (OpMUPOBAHHE TMOHUMAHHUS  POIM  AKCHOMATHUKU
IIPU MPOBEJICHUHN PACCYKICHUM;

(GopMupoBaHHe YMEHHS BJIaJE€Th METOJAaMH JIOKA3aTeIbCTB U AJITOPUTMOB
pELIeHMs, YMEHUSI MX NPUMEHATH, MPOBOAMTH JOKA3aTENIbHBIE PACCYXICHHUS B XOJ€
pElIeHUsT CTEpPEOMETPUYECKUX 3aJady M 3aJady C MPaKTUYECKUM COAEpKAHHUEM,



dbopMHpoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KAa3aTeNbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPKICHUA M POJIM AKCHUOMATUKH B IPOBEACHHUH JIE€TyKTUBHBIX
paCCyKICHUM;

Pa3BUTHE U COBEPILICHCTBOBAHUE UHTEIJICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
oOy4arolmuxcs, MO3HABATENbHOM  AKTUBHOCTH,  HCCIEAOBATEIbCKUX  yYMEHHIA,
KPUTUYHOCTH MBIIIUICHUSI, UHTEPECA K U3YUEHUIO TE€OMETPUU;

(dopMupoBaHre QyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATHI, OOBEKTOB UM 3aKOHOMEPHOCTEN
B pCAIbHBIX JKU3HEHHBIX CHUTyallUsIX W TpU HU3YYEHUU JPYIHX y4eOHBIX
IIPEIMETOB, IPOSBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEMN, MOACIINPOBAHUS pPEaTIbHBIX
CUTYyallUii, HCCIEAOBAHMUS TIOCTPOCHHBIX MOJEIEH, HHTEPIPETAlUU IOJIYYEHHBIX
pE3yJIbTaTOB.

OCHOBHBIMU  COZEPKATEIbHBIMU JIMHUSIMU ydyeOHOro Kkypca «l'eomeTpus»
B 10-11 «maccax sBistorcs: «lIpssMble #  MIIOCKOCTM B TPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEKTOpsl U KOOPAMHATHI B IPOCTPAHCTBE,
«/IBMKEHUS B IPOCTPAHCTBEY.

Chopmymupoannoe B DPI'OC COO T1peboBaHME «YyMETh OINEPUPOBATH
HNOHSTUSAMMY», PEJIEBAHTHBIX I'€OMETPUM Ha YriyOnéHHOM ypoBHe oOydenus B 10-11
KJIacCcaX, OTHOCUTCA KO BCEM COJIepKaTelIbHbIM JIMHUAM Y4e€0HOro Kypca, a
(opMUpOBaHKE JOTHUYECKUX YMEHHUM pacHpeesseTcs HE TOJbKO MO COAEpKaTeIbHbIM
JUHUSM, HO W 1o roaaMm oOydenus. ConepkaHue oOpa3oBaHUS, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus  DenepanbHOM  pabodeil  Mporpammsbl,
pacnpenenéHHbpIM TI0 rojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHUIIMAIBHBIM BoIpocaM oOydaromuecs 00paliaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHW30BaTh OBJIaJCHUE F€OMETPUYECKUMHU MOHATUIMU
U HaBbIKAMHM TIOCIEAOBATEIbHO M MOCTYNATEeNIbHO, C COOJIIOJIGHHEM MpUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMs BKJIIOYAaTh B OOLIYIO CHUCTEMY TI'€OMETPHUYECKUX
NpEACTAaBICHU OO0ydalImMXcsa, pacumpsiss W yriayonsas e€, oOpazys MNpOYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexon kK U3y4E€HHUIO TEOMETPUH HA YIITYOJIEHHOM YPOBHE NO3BOJISET:

co3/aTh ycioBus i quddepeHuman 00ydeHusi, IOCTPOSHUST NHAUBHU Ty aJIbHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, oOecHeuyuTh  yriayOnEHHOE U3Y4YeHHE TeOMETPHUU
KaK COCTaBJIstoNIeH yueOHoro npeamera «MaTeMaTukay;

MOJFOTOBUTh OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHUS MaTEeMaTHKU C Y4ETOM
BbIOOpa Oynymiedt mnpodeccuu, oOecrneunBas IPEEMCTBEHHOCTh MEXAY OOIIHUM
U ipo(eccoHaIbHBIM 00pa30BaHUEM.

Ha u3yuenne yuebHoro kypca «I'eoMerpusi» Ha yriayOJeHHOM YPOBHE OTBOIUTCS
204 gaca: B 10 xmacce — 102 gaca (3 uaca B Hememo), B 11 kiacce — 102 gaca
(3 yaca B HeneIIO).



COJEP KXAHUE OBYYEHMUA

10 KJIACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsMasi, IUIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTHe 06 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne TIpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIINECH,
IapajuleNIbHblE M CKpEIIMBArOIKecs NpsMble. [Ipu3Haku CKpEemMBAIOMMXCS MPSAMBIX.
[TapannenbHOCTh TPSAMBIX U IUIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MapaJUIEIIBHOCTD TPEX NPSAMBIX, MAPAIIIETBHOCTD IPAMOU U IIIIOCKOCTH.
[TapaniensHOe M LIEHTpaJIbHOE NPOEKTUpOBaHUE, H3o0paxkeHue ¢uryp. OCHOBHBIE
CBOIMCTBa MapaJjIeIbHOTO TMpoeKTUpoBaHusl. M3o0pakeHue ¢uryp B MapauienbHON
IPOCKIMHU. YTJIbl C COHANpPaBJIECHHBIMA CTOPOHAMH, YIOJN MEXAY MNPSIMBbIMHU
B IpocTpaHcTBe. I[lapasuiesbHOCTh IIIIOCKOCTEN: MapaJUIeIbHbIE IIOCKOCTH, CBOMCTBA
napajuiebHbIX MIockocTel. IIpocreiimme mpocTpaHCTBEHHbBIE (PUTYpHl HA IUIOCKOCTH:
TETPa’p, MApAIIIENETUIIE], TOCTPOCHUE CEUCHUM.

[lepnieHIUKYISAPHOCTh NOPSIMOW U IUIOCKOCTU: TMEPIECHAUKYJSPHBIE MPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIC ITapaJUICIIbHBIE U MEPIICHINKYJIAPHBIE K INIOCKOCTH, MTPU3HAK
MEPIIEHAUKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSMOW MHEPIEHIAUKYISAPHOU
mI0cKoCcT. OpTOroHanpHOE NPOEKTUpOBaHME. [leprneHIuKyIsp W HAKJIOHHBIE!
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IJIOCKOCTH, IPOCKIUA
buryps Ha IJIOCKOCTb. [IeprieHIMKYISAPHOCTD IIJIOCKOCTEN: IIPU3HAK
MEPIEHAUKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX MepHeHIUKyIspax.

YTrabel B IPOCTPAHCTBE: YroJI MEXAY NPSIMOUA U IUIOCKOCTBIO, JBYTPAHHBIN YroJl,
JIMHEWHBIA yroJ JIBYTPaHHOTO yria. TpéXrpaHHbli U MHOrOrpaHHbie yribl. CBoMCTBa
IJIOCKUX YTJIOB MHOTOTpaHHOro yrija. CBOMCTBAa IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUMHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHOrorpaHHuKHU

Buapl MHOrOrpaHHMKOB, pa3BEPTKa MHOTOrpaHHuka. [Ipuszma: n-yroneHas npusma,
npsiMass ¥ HaKJIOHHAs TpPHU3MbI, OOKOBas U TIIOJHAs TOBEPXHOCTh MPHU3MBEI.
[Tapaenenunen, NpsIMOYTOJIBHBIN MapajuiesienuIel U ero cBoiicTBa. KpaTualinme mytu
Ha I[OBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Tudaropa. [Mupamuga: n-yroiapHas mupamuja, NMpaBWIbHAS U yCEUEHHAS MUPAMHUJIBL.
CpoiictBa pEébep u OOKOBBIX TIpaHEll MpaBUIbHON mnuUpaMuasl. lIpaBuibHbIE
MHOTOTPaHHHMKH: TpPAaBWJIbHAs IIPpU3Ma W NpaBWIbHAs NHUPaMUA, IPaBUIIbHAS
TpeyroJibHasi MUpaMUJa U MPAaBUWIbHBIN TeTpa’ap, KyO. [IpeacraBienue o mpaBUiIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCADIP.

Bbluncienue 31€eMEeHTOB MHOTOTPAaHHHUKOB: pE€Opa, AuaroHaidu, yrisl. llnomanmb
OOKOBOI MOBEPXHOCTHU U TIOJIHOM MOBEPXHOCTH MPSMOM IPU3MBI, IJIOIIAlb OCHOBaHUH,



TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM mipu3Mbl. [1nomaas 60K0BOM MOBEPXHOCTH U

MOBEPXHOCTHU MPABWIIBHOW MUPAMUbL, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.
CummeTpusi B NOPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUM  NIPABUIIBHBIX

MHOTOIpaHHUKOB. CHMMETpuss B  MpPaBWIBHOM  MHOTOTPAaHHUKE:  CHMMETpUS

napajuiejenuIesa, CUMMETPUS MPABWIBHBIX IPU3M, CUMMETpUS INPABUWIBHOU
MIAPAMUIBI.

BekTOpbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHAMNPABJICHHBIE W MPOTUBOIOJIOXKHO HaIMpPABICHHbBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [IEWCTBHS C BEKTOpAMU: CJIOKEHUE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHO>KEHHE BEKTOpa Ha uucyio. CBOWCTBa
CJI0>KEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOpA HA YUCJIO. [IoHSITHE KOMIUIaHApHBIE
BEKTOpHI. [Ipu3Hak KomImaHapHOCTHM TpEX BEKTOpoB. [IpaBuio mapamienenurena.
Teopema 0 pa3iioKEHUH BEKTOPA M0 TPEM HEKOMILIaHAPHBIM BekTOpaM. [IpsiMoyrosbHas
cucteMa KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. CBs3b  MEXIY
KOOpJIMHATaMM BEKTOpa W KOOpJMHATAMH TOYEK. YTOJ MEXAy BekTopaMu. CKaasapHOE
MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsTHSA: UIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask MOBEPXHOCTH, cheprueckas
MOBEPXHOCTh, O0Opa3zyrolye mnoBepxHocTew. Tema BpalieHus: UWIUHIP, KOHYC,
yCeu€HHbIH KOHYC, cdepa, map. BzaummHoe pacnosnokeHue cdepbl U IIIOCKOCTH,
KacarelibHas IIIOCKOCTh K cepe. M300pakeHue Ten BpalleHus Ha III0CKOCTH. Pa3BépTka
MWIMHIPA U KoHyca. CuMMeTpust cepsl U mapa.

O06bEM. OcHOBHBIE cBOMCcTBa 00bEMOB Tenl. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napaienenunena u ciuencteus u3z He€. OObEM NpSAMONW M HAKIOHHOW TMPU3MBI,
UWIMHPA, TUPaMUIBI U KoHyca. OOBEM I1apa 1 mapoBOTro CETMEHTA.

KomMOuHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BrimcanHasi B IUIUHD,
onucaHHas okoJsio nunuHApa. [lepeceuenue cdepsol u mapa c miaockoctbro. Kacanue mapa
U cdepsl TWIOCKOCThI0. [loHsATHE MHOTOTpaHHWKA, OMUCAHHOTO OKOJIO cdephl, chepsl,
BITMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAICHUS.

[Tnomaar MOBEpXHOCTU UIIUHIPA, KOHYCca, Iomaas chepsl u e yacteit. [logobdue
B npoctpanctBe. OTHOIIEHHE 00BEMOB, TUIIOMIACH MOBEPXHOCTEH TMOMOOHBIX (UTYP.
[IpeoOpazoBanne  momobusi, romorterus. Pemenwe 3agad  Ha  IJIOCKOCTH
C MCTOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne cedeHWit MHOTOTPAaHHWKOB M TEJ BpAIICHUS: CEYCHUS IWIMHIpPA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEYEHHUS KOHYca (MapaJljieIbHOE OCHOBAHUIO U
MPOXOJAIIee Yepe3 BEPIIUHY), CEUCHHUs Iapa, METONbl MOCTPOSHHUS CEUYECHUH: METO
CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEN TIOCKOCTH.



BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepauuy Haj BEKTOpaMmH. BekTOpHOE yMHOMXEHUE
BEKTOpOB. CBONCTBa BEKTOPHOIO yMHOXEHHMs. [IpsAMoyronpHas cucrteMa KOOpPIMHAT
B nmpoctpancTBe. Koopaunatsl BekTopa. Pasnoxenne Bekropa no 6aszucy. Koopaunatao-
BEKTOPHBIN METOJ IPH PELUICHUU T€OMETPUUECKUX 3a/1a4.

JIBH:KEeHHS B POCTPAHCTBE

JBwxenus npoctpancTBa. Otobpaxkenus. /[BmwkeHus u paBeHCTBO duryp. Oo6mme
CBOWCTBA JBWKCHUW. BuHIbl [BWKEHUHN: NapajuiebHBIA IEPEHOC, UEHTpalbHas
CUMMETpPHS, 3€pKalibHas CUMMETpPHs, TOBOPOT BOKpYyr mpsimoil. I[IpeoOpazoBanus
noxo6wus. [psimas u cdepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kaacca oOyvaronuiicss Hay4YuTCs:

CBOOOJHO ONIEPHPOBATH OCHOBHBIMU TIOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHHUH
3aJla4y ¥ MPOBEJICHUU MAaTEMATUYECKUX PACCYKICHHI;

MPUMCHITh aKCHOMBI CTEPEOMETPHHM W CJCACTBHS W3 HHUX TIPH PEHICHUH
reOMETPUYECKUX 3a]1aY;

KJIaCCU(UIIMPOBATh  B3aMMHOE  PACIOJIOKEHHWE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATh TMOHATHUSMHU, CBSI3aHHBIMH C YIJIAMH B TPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKITY TIPSIMOM U MIIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHITHUSIMU, CBI3aHHBIMUA C MHOTOTPaHHUKAMH;

CBOOOJTHO pacro3HaBaThb OCHOBHBIC BUbI MHOTOTPAHHHUKOB (IIPU3Ma, MTUPAMHJA,
MPSIMOYTOJIbHBIN TapaJijIesienuIel, Kyo);

KJIacCU(PUITMPOBATh MHOTOTPAaHHUKH, BEIOMpPAst OCHOBAHUS JTsI KITaCCU(UKAIIHH;

CBOOOJTHO ONIEPHPOBATH MOHITHSAMH, CBSI3aHHBIMUA C CEYECHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH MapaJljIeIbHOE, IEHTPAITBHOE M OPTOTOHAIBHOE TIPOSKTHPOBAHUE (PUTYP
Ha TUIOCKOCTb, BBITIOJIHATH U300pakeHus1 GUTYpP Ha TUIOCKOCTH;

CTPOUTh CCUCHHSI MHOTOTPAHHWKOB PpAa3IMYHBIMH  METOJAMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh IUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, MHPAMHJIA),
TCOMETPUUCCKUX TEII C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEPHPOBATH TOHATHUSIMHU: CUMMETPHUS B TMPOCTPAHCTBE, IEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUNIOCKOCTh CHMMETPHUU (UTYPHI,

CBOOOJHO  OMEPHPOBATH  TMOHSATUSMU, COOTBETCTBYIOIIUMH  BEKTOpaM |
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JACHCTBUS HaJl BEKTOPAMH;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHWA U HaXOXJIEHUE
T€OMETPUYECKUX  BEIMYMH, TMPUMEHSA HW3BECTHBIE METOABl TPH  PEHICHUU
MaTeMaTHYECKUX 3a7a4 TMOBBIIICHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;



OPUMEHSTh  MPOCTEHIIMEe  MNpOrpaMMHbIE  CpPEACTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

W3BJICKATh, npeoOpa3oBbIBATH u UHTEPIPETUPOBATH uHdOpMAITHIO
O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJCTABICHHYI0 Ha uYepTexax U
PUCYHKaX;

OPUMEHSTh TOJyYeHHbIC 3HAHMSI HA MPAKTUKE: CPABHUBATh U aHAJIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYCHHBIC MOHSTHS B MPOIECCE MOMCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIEIUPOBATH PEaIbHbIE CUTYAIIMH Ha
S3bIKE TEOMETPUU, HCCIENOBaTh IMOCTPOCHHBIE MOJEIM C  HMCIOJIb30BaHUEM
reOMETPUYECKUX MOHATUM U TEOpEM, almnapara aareopsbl, penaTh NpakTUUECKUe 3a1auu,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEIUYHH;

UMETh MPEICTABICHUS] 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUM KaK COCTaBHOM
4acTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kiacca oOyJaromuiicss Hay4nuTC:

CcBOOO/IHO ONIEpUPOBATH MOHATUSAMH, CBA3aHHBIMU C HUIMHIPUUECKON, KOHUYECKOU
U CpepUUYECKOM MOBEPXHOCTIMH, OOBACHATH CLIOCOOBI MOTYUECHMUS;

OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C T€JIAMH BPAIICHUS: IIMIIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tella BpalleHus (UWIMHAP, KOHYC, cdepa U IIap) U OOBICHITh
CHI0COOBI MOTYYEHUSI TEJ BPaLCHMUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE CPEPbI U MIIOCKOCTH;

BBIUMCIISATh BETUYMHBI JIEMEHTOB MHOTOIPAaHHUKOB M TEJl BpallleHUs, 00bEMbI U
IUIOIIA/Id TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpAIIeHUs, T'€OMETPUUECKUX Tel
C MPUMEHEHHEM (POPMYII;

CBOOO/IHO ONEPUPOBATH MOHATUSMH, CB3aHHBIMU C KOMOMHALIMSAMHU TE€J BpaIleHUs
Y MHOTOT'PaHHUKOB: MHOTOTPAHHHUK, BIIMCAHHBIA B cpepy U ONMUCAHHBIN OKOJIO cepsl,
cdepa, BlMcaHHasi B MHOIOTPAHHUK WJIM TEJIO BPAIICHUS;

BBIUMCIISTH COOTHOLIEHUS MEXAY IUIOMAAsIMH MOBEpXHOCTEH U 00bEMaMu
IMOJI0OOHBIX TEN;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHHUS
TEJ BpalleHMUS,;

W3BJICKATb, MHTEPIPETUPOBATH 151 peoOpa3oBLIBAThH uH(bOpMAITUIO
O TIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUTYypaxX, MPEJCTABICHHYI0 Ha YepTekax Hu
PUCYHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATH OIEpalliy HaJl BEKTOpaMHu;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JI€KapPTOBOU CUCTEME KOOPIUHAT;

pemaTth TeoOMETpUYECKHEe 3a7add Ha BBIUKMCICHHE VYIJIOB MEXAY NPSIMBIMU H
IJIOCKOCTSIMM, BBIUHUCIICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B IICJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;



CBOOOJIHO OIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBIIIOJIHATh M300paKEHUSI MHOTOIPAHHUKOM M TEJI BPAaLEHUs MPU NapajljIeIbHOM
nepeHoce, EHTPATIbHON CUMMETPHH, 3epKAIbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
npsiMOH, peoOpa3zoBaHus MOA00US;

CTPOUTb CEYEHHS MHOTOTPAaHHUKOB U TeJl BpAlllCHMs: CEUEHUS UWIMHApA
(mapasienbHO U HNEePIeHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TTapalijieIbHOe OCHOBAHUIO U
MPOXO/IsIliee Yepe3 BEPIIUHY), CEUCHHUS 1Iapa;

UCIIOJIb30BaTh METOJIbI TIOCTPOCHUSI CEYEHUI: METOJI CIEA0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUSI, METO] IEPEHOCA CEKYIIEH MIOCKOCTH;

JI0Ka3bIBATh TEOMETPUUECKUE YTBEPIKICHUS;

OPUMEHATh TeOMETpUYecKue (DaKThl ISl PEIICHUs CTEPEOMETPUUECKHUX 3a/ad,
IIPEAINOJIAraloMX HECKOJIbKO IIAroB PEIICHMS, €CJIM YCIOBUS INPUMEHEHHs 3a/laHbl
B SIBHOU U HEABHOU dopme;

pemarh 3a/ladyd Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOIIEHUWA M HAXOXKIEHUE
F€OMETPUYECKHUX BEJTUYMH;

IPUMEHATH MPOrPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI
IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1aY;

NPUMEHSTh TOJYyYCHHBbIE 3HAHUSA HA MPAKTUKE: CPAaBHUBATH, AHAIMW3UPOBATh U
OLICHMBATh PEAJIbHBIE CUTYallUH, IPUMEHATh U3YUEHHBIE MOHATHS, TEOPEMbI, CBOICTBA
B IIpoOIECCe I[IOMCKA pELIeHUs MaTeMaTH4ecKu C(HOPMYJIUPOBAHHON MPOOJIEMBI,
MOJICJIUPOBATh PEabHbIE CUTYyallud HA SI3bIKE T€OMETPHUH, UCCIIEI0BAaTh MOCTPOEHHBIE
MOJIEJI C MCMOJb30BAHMEM T€OMETPUUYECKHX MOHATHI M TeopeM, ammapara anreOphl,
pemars NPakTUYECKUE 3a]a4H, CBSI3aHHBIE C HAX0XKIEHHEM I'€OMETPUUECKUX BEJINYMH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTUSI T€OMETPUU KaK COCTaBHOU
yacTu QyHIAMEHTa Pa3BUTHUS TEXHOJIOTUM.



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HazBanue KomuectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
OcHOBHOE coziep>KaHne
paszena (Tembl) Kypca 4acoB y4Yaluxcs
BBeneHue B crepeomeTpuio 23 OcCHOBHBIE TPOCTPAHCTBEHHBIE Onpenensarts MI0CKOCTh Kak Gurypy,

burypsl.
[ToHsATHSA CTEpEOMETPUHN: TOUKA,

npsiMas, MII0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUjIa U300pAKEHUS

Ha PUCYHKE IIJIOCKOCTH, apaJuIeIbHbIX
OpSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[ToHsTHSA: EpeceKaroIumecs TNIOCKOCTH,
nepeceKarouecs npsmas 1 mioCKOCTh;
HOJTyTIPOCTPAHCTBO.

MHoTrOorpaHHUKH, H300paxKeHue
IPOCTENUIINX MPOCTPAHCTBEHHBIX
buryp, HECyIIEeCTBYIOMUX 0OBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBHIC
CJIEICTBHS U3 HUX.

CriocoOslI 3a1aHus TPSIMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. 300paxeHue ceueHHit

B KOTOPOM BBITIOJIHSIETCS IJIAHUMETPUSL.
Jlemats mpOCTEUIIINE JIOTUYECKUE
BBIBOJIbI U3 AKCUOMATHKHU MIJIOCKOCTH.
[IpuBOIUTH IPUMEPHI PEATBHBIX
00BEKTOB, UJI€aTTU3AINEH KOTOPHIX
SBJISIFOTCSL AaKCHOMBI T€OMETPHH.
N3yuath, NpUMEHSATH IPUHIIUIIBI
ITOCTPOECHUS CEYEHUM.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUYCHHUM METOJ CJICIOB, METO/I
BHYTPEHHETO MPOEKTUPOBAHUS, METO/T
NepeHoca CeKyIen MIOCKOCTH.
PemaTe crepeomeTpryecKre 3a1a4u:
Ha OMpeJeieHNe BUAa CEUCHUS U
HAaXO0KJEHUE €r0 TIOMAIHN.
AKTyanu3upoBath (aKThl U METO/IbI
MJIAaHUMETPHH, PEIIeBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

Hcrnonbs30BaTh NpH PELLIEHUH 3aa4




nupamMuibl, Ky0a ¥ IpU3Mbl, KOTOPbIE
MIPOXOJAT Uepe3 ux peopa.
N3o00paxkenue nepeceueHus
MOJIYYEHHBIX TIOCKOCTEH.
PackpamBanye NoCTpOEHHBIX CEYEHU I
Pa3HBIMHU LBETAMHM.

Meron cnenoB s HOCTPOCHUS
ceueHnid. CBOMCTBA NIEPECECUEHUN
MPSIMBIX U TI0CKOCTEr. [locTpoeHune
CEUEHUH B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aMKCh IAarOB
IOCTPOCHUH.

[ToBTOpEHNE IUIAHUMETPUMU.

Teopema 0 MpoONOpUHOHATBHBIX
otpe3kax. [lomobue TpeyroasHUKOB.
Teopema Menenas. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEXKAX.
Uctopus pa3ButHs iIaHUMETPUH

U CTEPEOMETPUU

cleyIouue miaHuMeTpruieckue HakThl
Y METOMBI:

Teopembl Pasneca u

O MIPONOPUHOHAIIBHBIX OTPE3KaX.
AJITOpPUTM JI€JIEHUS OTpE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOECIpEHHBIN TPEYTOJIBHUK.
PaBHOCTOpPOHHUI TPEYrOJIBHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeHEeN JIMHUN
TpeyroiabHuka. CBONCTBO OUCCEKTPHUCHI
yriia Tpeyrojbauka. CBONCTBO MeIMaH
TPEYTOJIbHUKA.

[Tpu3Haku no100usl TPEYTOILHUKOB.
[Tomy4aTs npencraBieHus 06
OCHOBHBIX 3Tanax pa3BUTUS TEOMETPUU
KaK COCTaBHOM yacTu ¢pyHIaMEeHTa
Pa3BUTHS TEXHOJIOT U

BzanmHoe pacrniosioxkenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeluBaroImuecs
npsaMble. [Ipu3Haku CKpemuBaromuxcs
IPSMBIX.

[TapannensHbie IpsMbIe

Knaccuduimposats B3aumMHoe
pacmosoKeHNE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYSI
PUCYHKaMH ¥ TIPUBOJIS TPUMEPHI
W3 PEaJbHOU KU3HU.




B pocTpaHcTBe. Teopema

0 CyIIECTBOBAHWU U €IMHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOASAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIekKalIeh

Ha JJAHHOU IPSIMOM.

JlemMma 0 nepeceyeHnn napajjieIbHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannensHoCTh
TpEX mpsAMBIX. Teopema o Tpéx
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpeMBaOIINXCS MPSIMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOKCTBA MapaLIEIBLHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX QUTYp B MapajIeIbHON
IIPOEKLUH.

LlenTpanbHas mpoeKusi.

Yroi ¢ coHanpaBJIE€HHBIMA CTOPOHAMM.
Yrosu Mexay npsSMbIMH.

3a1aun Ha 1OKA3aTEILCTBO U
UCCIIEJOBAHNE, CBSI3AHHBIC

C PaCITOJI0KEHUEM MPSAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CYLIECTBOBAaHUU U €IUHCTBEHHOCTH
rapajuieIbHON MPSMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)KaAIEH Ha IPYTrOr IIPSAMOU; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH ABYMS
MApAJIICITbHBIMU MPSIMBIMU; TEOPEMY

0 TPEX HapajuieIbHbIX IPSMBIX.
Jloxa3pIBaTh MpHU3HAK
CKPEIIUBAIOLINUXCS MIPAMBIX, TEOPEMY

0 CKPELIMBAOIIUXCS PSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMU CTOPOHAMM.
OOBSACHSTH, UYTO Ha3bIBACTCS
MapasuieIbHbIM U [IEHTPaTbHBIM
IIPOEKTUPOBAHUEM U KAK BBITIOJHSIETCS
MPOEKTUPOBAHKUE (PUTYp HA MITIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MTAPAJIIEITBHOTO
MPOEKTUPOBAHUSI.

N300pakats B mapaiebHON
IIPOEKIIMY Pa3HbIE TEOMETPUUYECKUE
burypsbl.

Pewmats crepeomeTpuueckue 3aaaun
Ha JI0Ka3aTeIbCTBO U UCCIICIOBAHNE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[TpoBoAMTH NOKA3aTENbHBIE
paccyXIeHUs IPU PEIICHUU
reOMETPUUYECKUX 33/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
IpPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTH, aHATTU3UPOBATH U
OLICHUBATh YTBEPKIAEHUS C LEIbIO
BBISIBJICHUSI JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIICHUH.
MojenrpoBaTh peajgbHble CUTYallUH,
CBSI3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3BIKE T€OMETPHUU.
HccenenoBarh MNOCTPOCHHBIE MOJIETN
C UCIOJIb30BAaHUEM I€OMETPUYECKHUX
MOHSITUH U TEOPEM, arlnapara aareOpsl,
U(PPOBBIX PECYPCOB.

ITomyuaTs npeacTaBicHNE

0 LIEHTPAJIbHOM IIPOEKTUPOBAHUHU

1 00 uctopuu padboT MO TEOPHUH
NEPCIIEKTUBBI

[TapannenbHOCTH MPSIMBIX
U TJIOCKOCTEN
B IPOCTPAHCTBE

[TonsTHS: MapauIeIbHOCTD IPSMOU U
IIJIOCKOCTH B IMPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
mockocty. CBOKCTBA MAapasieIbHOCTH

Knaccudummposats B3auMHoe
PACIIOIOKEHUE IPSAMOM U TNIOCKOCTH
B IPOCTPAHCTBE, IPUBOJIS
COOTBETCTBYIOLIUE ITPUMEPHI
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HpﬂMOﬁ H IINIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJadyun

Ha BBIYHUCJICHUC U 10Ka3aTCIIbLCTBO,
CBA3aHHBIC C IIApAJIJICIIbHOCTBIO

MPAMBIX Y TJIOCKOCTEN B IPOCTPAHCTBE.

ITocTpoeHne cedeHus1, NpOXOAALIErO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MAPAILICITBHOTO JPYTOW MPSIMOM.
Pacuér otHomenuit. [lapannensHas
IPOEKIMS, IPUMEHEHHE

JUTSI TIOCTPOEHUS CEUeHUH Ky0a

U Tapajuielienunesa.

CBoicTBa napauieNeuena u NpU3Mbl.

[TapamensHble mockocTu. [lprusHaku
MapaJyIEIbHOCTH ABYX IIJIOCKOCTEM.
Teopema o mapaymieaIbHOCTH U
€MHCTBEHHOCTH ILIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, HE
IIPUHAICKAILYIO TAHHOMW IJIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa napaJIeIbHbIX MIJIOCKOCTEH:
0 MapaJyIeIbHOCTH MPSIMBIX
IIepeCceUeHUs PU NEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXKAY MapAIUICITIbHBIMU

U3 pEAIbHOU JKU3HU.
@opMyIupoBaTh ONPEAEICHUE
[apajuIeJIbHBIX IPAMOU U INIOCKOCTH.
Jloxa3pIBaTh IPU3HAK

0 MapAJJIEILHOCTHU IIPSMOU U
IIJIOCKOCTH; CBOMCTBA NIapaJlIEIIbHOCTH
MPSAMOM U TIOCKOCTH.

Pemiats crepeomeTpudecKue 3a1aun
BBIYMCIICHUS U I0KA3aTeIbCTBO,
CBS3aHHBIE C MMAPAIIICIIBHOCTHIO
IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pewrats npaktuyeckue 3anadu

Ha IIOCTPOEHHE CEYEHNI Ha YepTEkKaAX
TeTpadpa v napajuieIeInIeaa.
Pewrats ctepeomeTpudeckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUU
IIJIOCKOCTBIO.

[IpoBOANTE TOTUYECKN KOPPEKTHBIE
JIOKa3aTeJIbHbBIE PACCYKICHUS

IIPY PELIEHNN T€OMETPUUYECKUX 3a1a4
CBS3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEM.

CpaBHHBaTh M aHAJIM3UPOBATH
peanbHbIE CUTYallMH, CBSI3aHHbBIC

C IApAJIETIBHOCTBIO PSIMOU U
IJIOCKOCTH B POCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCUCHUU HpSIMOI?I
C ABYM: TapalJICIIbHBIMU ITIIOCKOCTAMHA

MOACIUPOBATH PCAJIBHBIC CUTYyaAllUH,
CBA3AHHBLIC C MMApaJUICIIbHOCTBIO
HpHMOfI U INIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3BbIKC T'COMCTPUU

[leprieHIUKYISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa
Ha IUIOCKOCTU, TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuienenunena. Beraucienue qiuvH
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
napasulelIeUunee.
[leprieHIUKYISIPHOCTH NPSIMOMN U
1ockocTH. Ilpru3nHax
NEPIEHANKYIIPHOCTH MIPSAMOMN U
IJIOCKOCTU. TeopeMa o CyIeCTBOBaHUH
Y €IMHCTBEHHOCTH MPSIMOH,
IPOXOIALIEN YEPES TOUKY
IIPOCTPAHCTBA U ITEPIICHAUKYJIIIPHOU
K II0CKOCTH. [Inockoctu n
NEePIEHAUKYJISIPHBIE UM MpsiMast

B MHOTOTPaHHUKAX.
[TepnieHauKyISp ¥ HAKJIIOHHAS.
[TocTpoenue neprieHauKyIsIpa

Y3 TOYKHU HA TPSIMYIO.

Teopema 0 TpEX NEPIEHAUKYIIAPAX
(mpsimast u 0OpaTHas).

AKTyanu3upoBath (GaKkThl U METO/IbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
PopMyIUPOBATH OIIPEACIICHHUS:
MEPIIEHAUKYIISIPHBIX OPSIMBIX

B IPOCTPAHCTBE; ONPEEICHUE IPSIMOH,
MEPIEHAUKYJISIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JEMMY

0 MEPIEHINKYISIPHOCTH IBYX
MapasuiesIbHbIX MPSMBIX K TPEThEH
MPSAMOI; TEOPEMBI O CBSI3U MEXKITY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
MEPIIEHAUKYJISIPHOCTHIO K IUIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MPU3HAK MEPHEHIUKYISIPHOCTU TPSAMOM
U TJIOCKOCTH;, TEOPEMY

O CYIIIECTBOBAaHUM U €UHCTBEHHOCTHU
MPAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY U IEPIICHINKYJISPHOU K TAaHHON
IIJIOCKOCTH.

N300pakath B3aMMHO
MEPIEHANKYIISIPHBIE IPSIMYTO
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VYron Mexly CKpEeIMBaIOIIUMUCS
npsMbIMU. [lorck nepnenAnKy s pHbIX
MPSIMBIX ¢ TOMOILBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHUE.
[TocTpoenue ceuenuii kyOa, mpu3Msl,
MIPAaBWJIBHOW NMUPAMHUABI C TTOMOLIBIO
OPTOTOHAJILHOUN MPOEKIHUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [llmockocTH
CUMMETPUI B MHOTOI'PaHHUKAX.
[Ipu3HaK nepneHuKyIIpPHOCTH
IIPSIMOM U IIJIOCKOCTH KaK CIIEICTBUE
cumMmeTtpuu. IIpaBuibHbIe
MHOTOTPaHHUKHU

Pacuér paccrosiHuii OT TOUKH

710 TITIOCKOCTH. CrOCOOBI OMYCTUTh
NEPHEHINKYJISIPBl: CHMMETPHS, CABUT
TOYKH IO NapaIEIbHOU MPSIMOM.
CnBur 1o HenapaieabHON NPSIMOU,
VU3MEHEHUE PACCTOSTHUN

Y TJIOCKOCTb.
DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJISIPA IO OTHOLLIEHUIO

K IUIOCKOCTH.

[Tony4aTth npencTaBieHUE O 3HAYCHUH
MEePIICHIUKYJISIpa AJIsI APYTUX 00s1acTeit
Hayku ((u3HKa, YHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
Jl0Ka3bIBaTh YTBEPKICHHUSI, CBS3aHHBIC
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K TON MPSMOU.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYIISIPAX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
NEPIECHIUKYIISIPaX.

[TomyuaTs npeacTaBIeHNUE

00 OPTOrOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3bIBaTh TEOPEMY O MPOEKIIMH
TOYKHU Ha NPIMYIO.

Pemate crepeomeTpuyeckue 3a1aum,
CBSI3aHHBIE C MEPIICHIUKYIISPHOCTHIO
MPSAMOM U IIJIOCKOCTH.

Pewats npukitagneie 3amauu,
CBSI3aHHBIE C HAXOXKJIECHUEM
reOMETPUYECKUX BEJTUYHH.
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Pemate crepeomerpudeckue 3aaadn,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
O TPEX MEPIEHIUKYIIPAX,
HAaXO0XKJIECHUEM PACCTOSIHUM,
ITOCTPOCHUEM ITPOECKIIMH.
CpaBHUBATH U aHATU3UPOBATH
YTBEPIKIACHHUS C LIEJIbIO BBISBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.
AHanmM3upoBaTh U MOJIEIUPOBATH

Ha S3bIKE TE€OMETPUU PEAJIbHBIC
CUTyallu!, CBSI3aHHbBIC

C IEPIEHIUKYJIAPHOCTBIO IIPSIMOU U
IIJIOCKOCTH; UCCIIEA0BATH IIOCTPOCHHBIE
MOJEIH, B TOM YHUCIIE U

C UCIIOJIb30BAaHUEM aIlrapaTa ajreOpbl

VYTbl U pacCTOSTHUA

16

IToBTOpEHHUE: yroa Mexay NpssMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IIPOM3BOJIBHOM TPEYTOJIbHUKE,
T€OpeMa KOCUHYCOB.

IToBTOpEHHME: Yyrom Mexmy
CKPEILHUBAOIIAMUCS NPAMBIMHU

B IIPOCTpaHCTBE. [ eomeTpuueckue
METO/bl BBIYUCIIEHUS YTIJla MEXIY
IIPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBaTh (PaKTbl U METOABI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
DopMyIUPOBATH ONIPEAECTICHUE
JIBYTPaHHOTO yTJIa.

Jloka3bIBaTh CBOWCTBO PaBEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYIPAHHOIO YyTJa.
KnaccuduimpoBath 1ByrpaHHbIE YTIbl
B 3aBUCHUMOCTH OT UX I'PaJyCHOU MEPHI.
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JIByrpanHsiil yroyu. CBOHCTBO
JIMHENHBIX YTJIOB JBYTPAHHOIO YIIA.
[lepnenauKyIsIpHBIE TUIOCKOCTH.
CBolicTBa B3aMMHO NEPIICHIUKYJIIIPHBIX
mrockocren. [Iprusnak
NEPIEHANKYJIIPHOCTH IUIOCKOCTEM;
TE0-peMa O NPSIMOM NEPECEUEHUS IBYX
IJIOCKOCTEH MepIEeHIUKYISIPHBIX
TPETHEU IUTOCKOCTH.

[IpAMOYTOJIBHBIN apaJUICIICIINIIE;
Ky0; U3BMepEeHus, CBOMCTBA
MPSAMOYTOJIBHOTO Mapajuiejenunesaa.
Teopema 0 uaroHany NpsSMOYTOIBHOTO
napajuieJIeIMIeaa U CIEICTBUE U3 HEE.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1auu, CBA3aHHbIE CO B3aUMHbBIM
PacHoJIOKEHUEM NPSIMBIX U TIIIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
psIMBbIE, TAPAJUIEIbHBIE ITIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPEIIMBAIOIIUXCS PSIMBIX,
PacCTOsTHUE MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMU

B IIPOCTHIX CUTYaIUsIX.

OnyckaHue neprneHauKyJIspoB,

@opMyIMpOBaTh ONPEIEICHUE B3aUMHO
NEPHEHANKYJIPHBIX MIJIOCKOCTEM.
Jloka3pIBaTh TEOpEMY O IPU3HAKE
MEPIIECHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEM.

DopMyJIMPOBATH CIEACTBUE

(U3 mpU3HAKA) O MEPHEHANKYJIIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHAUKYJIIsIpHA
IIPSAMOM, IO KOTOPOM NIEPECEKAOTCS BE
MJIOCKOCTH, 3TH TUIOCKOCTSIM.
JIoKa3bIBaTh YTBEPKIACHUS O €r0
CBOMCTBAXx; TEOPEMY U CJIE/ICTBHE

U3 He€ 0 TMaroHAsIX NMPSIMOYTOJIBHOTO
napajuieJIenunesa.

PemaTe cTepeoMeTpuyecKkre 3a1auu,
CBS3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSMBIX U IUIOCKOCTEN, UCIIOJIB3YSI
MJIaHUMETpHUYECKHUE (DaKThl 1 METO/IBI.
[IpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYXKACHUS TIPH
pELIeHUH TeOMETPUUECKUX 3a/1ad,
CBS3aHHBIX C NEPIIEHINKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanM3UpoBaTh U MOJIETUPOBATh

Ha SI3bIKE T€OMETPUH PEATbHbIC
CUTyallu!, CBSI3aHHbIC
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BBIYMCJIEHUE PACCTOSIHUM OT TOYKH
JI0 TOYKH; IPSIMOM; TIIOCKOCTH.
Brruncienue pacCTossHUN MEXIY
CKPEIIHUBAIOIINMUCS MTPSIMBIMH

C MTOMOUIBIO IEPIIEHAUKYJIIIPHON
IJIOCKOCTH.

TpéxrpaHHbli yroy, HEpaBEHCTBA
IJ1s1 TPEXTPAHHBIX YTIIOB.

Teopema [Tudaropa, TeopeMbl
KOCUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO YIJIa. DJIEMEHTBI
chepuueckoit TeOMETpUH:
reo/Ie3NYECKUe JINHUMU Ha 3eMIle

C IEPIICHIUKYIIPHOCTHIO TIPSIMBIX U
TJTIOCKOCTEH.

HccnenoBaTh MOCTPOSHHBIC MOICIIH,
B TOM YHCJIC U C HCIIOJIb30BaHUEM
ammapara anreOphl.

Pemmath mpukiaaHbIe 3a1a9H,
CBSI3aHHBIC C HAXOXJICHUEM
Te€OMETPUICCKHUX BEITMINH

MHoOrorpaHHuKu

CucremaTuszanus 3HaHUM:
MHOrorpaHHuK 1 €ro 3JIEMEHTHI.
[Tupamua. Bunasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3ma. IIpsimast u HaKIOHHAsS
npu3Msl. [IpaBriibHas npusma.
[Ipsimont mapanenenunen,

IPsIMOYTOJIbHBIN Napaiienenunesn, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBuiibHbIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

PaboTath c yueOHMKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEYaHusl,
KOMMEHTapHH.

AHaNIM3UpOBaTh PELICHUE 3aJa4H.
PucoBaTh BBIMYKJIbI€ MHOTOTPAaHHUKHU
C 3aJJaHHBIMM CBOMCTBAMU;
BOCCTaHABIIMBATH OOIINI BU]T
BBIITYKJIOT'O MHOTOTPaHHUKA 110 JIBYM
€ro MPOECKIUAM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOIO
MHOT'OTPAHHUKA.

PucoBaTp BBITyKJIbIE MHOTOTPAHHUKH
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C Pa3HOM SUIEPOBON XapaKTEPUCTUKOM;
HCCIIEI0OBATHh BO3MOKHOCTH MOJTYy4YECHUS
pe3ynbTaTa Ipy BApbUPOBAHUH IAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIbHBIX
MHOTOrpaHHHUKOB. [ [naHupoBaTh
IIOCTPOCHUE NTPABUIIBHBIX
MHOTOTPaHHHUKOB Ha MTOBEPXHOCTIX
JIPYTUX MPaBUIbHBIX MHOIOTPAHHUKOB

BekTopsl B IpOCTpaHCTBE

12

[ToHsTHE BEKTOPA HA TNIOCKOCTH

U B MPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MPABUIIO
napajuiesiennuneaa, yMHOKEHUE BEKTOpa
Ha YHUCJI0, Pa3JIOKEHNUE BEKTOpa

1o 0azucy TpEX BEKTOPOB, HE JSKAIINX
B OJJHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYMCIIEHUE YIJIa MEXKY BEKTOpAMHU

B [IPOCTPAHCTBE.

[Ipocreiiue 3a1auu ¢ BEKTOpaMu

AKTyanu3upoBaTh (PaKkThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha IUIOCKOCTH U B IIPOCTPAHCTBE;
KOMIIJIAaHApHbIE BEKTOPHI. [[puBOANTH
puMepbl GU3NIECKUX BEKTOPHBIX
BCJIMYHH.

OcBauBaTh NMpaBUJia BHITOJIHEHHUS
JEUCTBUM CIIOKEHHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOpa

Ha YMCJIO.

Jloka3bIBaTh MpU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3JI0KEHUN
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAHAPHBIM BEKTOPAM
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[ToBTOpeHue, 0600IICHNE
M CHCTEMaTHU3amns 3HaHuN

O6o6maroree MOBTOPEHUE MOHATUI
¥ METOJIOB Kypca T€OMETPUHU

10 kmacca, cucreMaTH3alys 3HAaHUH.
Hcropwus pa3BuTHs CTEpEOMETPUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX WHKCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemats crepeoMerpuyeckue 3aaadu
Ha JJOKa3aTeJIbCTBO MATEMAaTUYECKUX
OTHOILICHH, HAXOXKIEHNE
r€OMETPUYECKUX BETUYUH (JIJIUH,
YTJIOB, TUIOIIA/ICH, 00BEMOB).
Hcronb30BaTh pU PELLIEHUH
CTEPEOMETPUYECKHUX 3a7a4
IUTAHUMETPUYECKHUE (PaKThl U METOIBI.
[IpoBONTE JTOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbBIE PACCYXKICHUS

IIPU PEILIEHUH CTEPEOMETPUIECKUX U
IJIAaHUMETPUYECKUX 3a/au.
CpaBHHBaTh M AaHAIM3UPOBATH
peanbHbIE CUTYAIUU U BBISIBISATH
BO3MOYKHOCTB €€ MOJIEIINPOBAHUS Ha
A3BIKE TEOMETPHH.

MonenupoBaTh peajbHYI0 CUTYAIHIO
Ha S3bIKE T€OMETPHUH U UCCIEA0BATH
MIOCTPOEHHBIE MOJEIH, B TOM YHUCIIE U
C UCIOJIb30BAaHUEM alllapaTa ajareophl.
Hcrnonb30BaTh KOMITBIOTEPHBIE
MPOTpaMMBbI MPU PEIICHUH 3a/1a4.
[Tony4ats mpeacTaBiIeHUE O TEOMETPUU
KaK O pa3BUBAIOLLEHCS HAayKe,
HCCIIEAYIOLIEH OKPYKarOIIUNA MUD,
CBSI3aHHOW C peaTbHBIMH OOHEKTAMH,
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IIOMOTaIOLLEH PELUTh PEAJIbHBIC
JKA3HEHHBIE CUTYAllUH O POJIN
CTEPEOMETPUH B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHUBATH U aHATU3UPOBATH
YTBEPIKIACHHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.

Hccnenosath IMOCTPOCHHBIC MOJICJIN.

Hcnonb3oBaTh HU(POBBIE peCypChl

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC

HazBanue KommuectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
OcHOBHOE coJIep/KaHue
pazzeina (TeMbl) Kypca 4acoB yYaIuxcs
AHanuTH4EeCKasi TeOMETPUS 15 [ToBTOpEHUE: KOOPIUHATHI BEKTOPA AKTyanu3upoBath (GaKThl U METOIBI

Ha IUIOCKOCTHU U B IIPOCTPAHCTBE,
CKaJISIpPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE YTJIa MEXK]y BEKTOpaMH
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMAJIb,
YPaBHEHHUE IIJIOCKOCTU B OTPE3KAX.
BekTopnoe npousBenenue. JInnennoie
HEPABEHCTBA, TUHEHHOE
IpOrpaMMHUpPOBAHUE.

AHaIUTUYECKUE METOIbI pacyéra
yTJia MEXIy IPSMBIMU U TNIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pacCTOSTHUSI OT TOUKH JI0 TIJIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue pacCTossHAN OT TOYKHU
710 TIJIOCKOCTH B KyO€ U MpaBUIIbHOM
MApaMHUJIE

TUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

CBOOUTH NEUCTBUS C BEKTOPaMHU

K aHAJIOTUYHBIM JSUCTBHUSAM C UX
KOOpAWHATAMM.

BcnoMHUTE onpenienieHne CKalsIpHOTo
YMHOEHUS U €r0 CBOMCTRBA.
Bp1ynciisTh ¢ HOMOIIBIO CKATIIPHOTO
YMHOXKEHUS JNIMHBI BEKTOPOB, YIJIbI
M€Ky HUMU, YCTAHABIIUBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
Br1BoIMTh ypaBHEHUE MIIOCKOCTH U
dbopmyIly pacCTOSTHUS OT TOUYKHU

JIO TIJTOCKOCTH.

Pemars 3agaun, coueras
KOOPJIMHATHBINA U BEKTOPHBI METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHHIE
JIOKA3aTEIbHBIE PACCYKICHUS

[P PEIICHUU TEOMETPUUECKHUX 3a]1a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOTO METOAA.
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AHanuM3upoBaTh U MOJICIIUPOBAThH
Ha S13bIKE TEOMETPUU pealIbHbIC
CUTYaIlNH, CBI3aHHBIC BEKTOPaMU U
KOOpJIMHATAMH.

HccnenoBats MOoCTpOCHHBIE MOJIEIIH,
B TOM YHUCJIE U C UCIIOJIb30BAHUEM
armapara ajareopsbl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTKCS C UCTOPUEH Pa3BUTHS
MaTeMaTHKHU

[ToBTOpEHuE, 00001ICHNE
U CUCTEMAaTHU3AlMA 3SHAHUN

15

CedeHunst MHOTOTpaHHHUKOB:
CTaHJapPTHbIE MHOTOI'PAHHUKH, METOL
CJIEN0B, CTAaHAAPTHBIE IUNIOCKOCTH,
NIEPECEUYEHNUS MPSIMBIX U ITIOCKOCTEM.
[TapannenbHble IPAMBIE U TIIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOUIEHHM, YTJIbl MEXKY
CKPEILHUBAOIINMUCS MTPSIMBIMH.
[leprieHIUKyISIpHBIE IPSAMBIE U
IJIOCKOCTH: CTAHIAPTHHIE NAPHI
NEPIEHINKYJIIPHBIX TUIOCKOCTEN U
IPSAMBIX, CAMMETPUHN
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
IIEPIICHIUKYJISIPAX, BBIYUCICHUS JJIUH

Ctpouts ceueHus.

Pemate crepeoMerpuueckue 3agauu
Ha JJ0Ka3aTeIbCTBO MATEMAaTUYECKUX
OTHOIIICHUH, HaXO0KJICHHUEC
r€OMETPUYECKUX BEJIMYUH (JJIUH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh npu pelieHUU
CTEPEOMETPUUYECKUX 3a7a4

TUTAaHUMETpUYECKHe (haKThl 1 METOIBI.

[TpoBOIUTH TOTUUECKU KOPPEKTHBIE
JT0Ka3aTeNIbHbIE PACCYKACHUS

IIPU PEIICHUN CTEPEOMETPUUECKUX
3a/1au.

CpaBHUBATh U aHATTM3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOIIA/IeH, COOOpaKeHUsI
moa00us.

[Tmomaau cedeHnit MHOTOTrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI 01001

peanbHbIE CUTYAIlUU U BBISBISATH
BO3MOXHOCTH €€ MOJICTMPOBAHUS

Ha SI3bIKE TE€OMETPHUHU.

MoaenupoBaTh peaibHyI0 CUTYAIIHIO
Ha S13bIKE TEOMETPUU U UCCIEAOBATh
MOCTPOCHHBIE MOJIENIU, B TOM YUCJIE U

C UCIIOJIb30BAHUCM allltapara aJIF€6pBI.

Hcnonp3oBath KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3a1a4

O06BEM MHOTOTpaHHUKA

17

O06bEM Tena. OOBEM NPSIMOYTOJIBHOTO
napajuiesienunena. 3agadu

00 ynBoeHuu Ky0a, 0 KBagaparype
Ky0a; O TPUCEKLIUU yTJIa.
CrepeoMeTpUyueCcKUE 3a1a4H,
CBSA3aHHBIE C 00BEMOM
OPSIMOYTOJIBHOTO Mapalijiesienumnesa.
[Tpuknagubie 3aa4u, CBI3aHHBIC

C BbIUHCIIEHHEM 00bEMA
IPsIMOYTOJIBHOTO MapasuieNenuIe/a.
O0BEM TIPSIMON TTPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHCIICHUEM O0BEMOB
psAMOM nIpu3Mel. [Ipuknansbie
3a1a4u, CBSI3aHHBIE C 00BEMOM
IIPSIMOU ITPU3MBL.

CB00OOHO ONIEPUPOBATH MOHATUSAMU:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuieJIenunesa.

@opMyIIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOpEMy 00 00BEME
IPSIMOYTOJIBHOTO MapajuieenuIea,
CIIEICTBUA U3 HEE.

Pa3zpesaTs MHOrOrpaHHMKH,
NEPEKIAAbIBATH YACTH.

Pemate crepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C BHIYHMCIEHUEM 00bEMA
IPSIMOYTOJIBHOT'O TapaJIJIEJICUIENA,
PU3MBI.

CpaBHMBaTh ¥ aHAIU3UPOBATH
YTBEPKICHHUS C LEIbIO BBISBICHHUS
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Brruncnenne o06bEMOB Te

C TIOMOIIIBIO OTPEICTIEHHOTO
uHTerpana. O6bEM HaKITOHHOM
MIPU3MBI, TUPAMUJIBI.

dopmyna 00bEMa TUPaAMU/IBI.
OtHomeHue 00bEMOB ITUPAMU/T

C OOIIUM YTJIOM.
CrepeoMeTpuyueCcKHE 3a/1a4H,
CBsI3aHHbBIE C 00bEMaMU HAKJIOHHOM
MIPU3MBI, MTUPAMUJIBI.

[IpuknaaHbie 3a7a4M IO TEME
«OO0BEMEI TEID», CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI, TUPAMUIBI.
[Ipumenenue 06bEMOB. Berunciienue
pACCTOSHUS A0 TIJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHanu3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU pPEaIbHbIC
CUTYyalliH, CBA3aHHBIE C 00BEMOM
IPSIMOYTOJIEHOTO ITapajuieenuIe/a,
IIPU3MBI, ITAPAMHU/IBI.

HccnenoBars MOCTpOCHHBIE MOJIEIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
anmnapara ajareopsl.

BBIBOIUTE OCHOBHYIO HHTETPATTEHYIO
dbopmyIy 1Sl BRIYUCICHUS 00hEMOB
TEJL.

Jloka3sIBaTh TEOpEMy 00 00BEME
HAKJIOHHOW TIPU3MBbI Ha TIPUMEPE
TPEYrOJIbHON MPU3MBI U

JUIS1 IPOU3BOJIBHOM MPU3MBL.
Jloka3wpIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYyITHPOBATH CIACACTBHUS
U3 Hee: 00bEM yCeUEHHOM MUPaMU/TBI.
BriBouTh (hOpMyTy J71S1 BEIYUCIICHUS
00BEMOB yCEUEHHON TUPaMUIbI

Tema BpameHust

24

[Hunuaapudeckas: MOBEPXHOCTD,
oOpa3yroniye UIMHIPUYECKOM
MTOBEPXHOCTH.

CB0OOHO OTIEPUPOBATH OHITHUSIMHU:
IMJTMHIPUYCCKAs TTIOBEPXHOCTD,
e ap. Y3ydats crnocoObl
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Hunuaap. Hpsamon kpyroBou
uuauHAp. [nomane noBepxHocTu
UUIMHAPA.

Konunueckast mnoBepXHOCTB,
o0Opa3yronme KOHUIEeCKOH
noeepxHocTH. Konyc. Ceuenue Konyca
IIOCKOCTBIO, MTapaJIEIbHON
IIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. 300pakeHrne KOHYyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1a4u

Ha JOKa3aTeIbCTBO U BHIYUCIIEHUE,
NOCTPOCHUEM CEUYECHHMM LHWJIMHIPA,
KOHYyca.

[Ipuknannbie 3a1a4u, CBI3aHHBIC

C UUIIUHIPOM.

Cdepa u map.

[Tepeceuenue ceps! u mapa

¢ ockocThio. Kacanue mapa u
chephl WI0CKOCTHIO. By n
M300paKEeHUE Iapa.

YpaBaenue chepsl. [Tnomans chepsl u
e€ yacrei.

CummeTtpust cepsl U mapa.

MOJIYYSHUS IUIUHAPUYECKON
MOBEPXHOCTH, IIUINHAPA.
N300paxxkaTh HIUIUHAP U €r0 CEUCHUS
IUIOCKOCTBIO.

CB00OOAHO ONEepUPOBATH TOHATUSIMU:
KOHHMYECKasl MIOBEPXHOCTh, KOHYC,
yce4€HHbIN KoHyc. M3yuaTh cmocoObl
MOJIyYEHHUSI KOHMYECKOM MOBEPXHOCTH,
KOHYca.

N300paxkaTh KOHYC U €r0 CeYeHUs
MJIOCKOCTBIO, TPOXOSIIEH Yepes OCh,
Y TJIOCKOCTBIO, NEPIEHAUKYISPHOI

K OCH.

BriBoguTh (hOpMyYIIBI 17151 BEIUUCTICHUS
OOKOBOM U TOJIHOM TTOBEPXHOCTEH TE
BpanieHus. Pemars
CTEPEOMETPUYECKHE 3a/1a4, CBI3aHHBIE
C TeJaMU BpaIllCHUs, HAXOXKJICHUEM
oA OOKOBOM M MOJTHOM
MIOBEPXHOCTH, TOCTPOCHUEM CECUCHUH.
Hcnonb30Bath Nnpu penieHruu 3aaad
TUTAaHUMETpUYECKHe (haKThl 1 METOIBI.
CpaBHUBaTh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMH.
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CrepeoMeTpHUeCKHE 3a1a9u

Ha JJ0OKA3aTeJIbCTBO U BBIUHCIICHUE,
CBSI3aHHBIC CO CEpOH U mapom,
MOCTPOCHUEM UX CCUCHUU
IJIOCKOCTBIO.

[TpuknagHbie 3a1a4M, CBA3aHHBIC
co cdepoil u mapom.
[ToBTOpEHME: OKPYKHOCTh

HAa IJIOCKOCTH, BEIYMCIICHHUS

B OKPY>KHOCTH, CTaHJIapTHBIC
OJ00HSL.

Pa3nuuHbIC KOMOMHAITUH TEIT
BpaIlleHUs © MHOTOTPaHHUKOB.
3anaun o reme «Tea v MOBEPXHOCTH
BPALICHUS

AHanu3upoBaTh U MOJICTUPOBATH

Ha S13bIKE TEOMETPUU pealIbHbIC
CUTYaIlNH, CBI3aHHBIE C KOHYCOM

U IWIMHAPOM.

HccnenoBats MOoCTpOCHHBIE MOJIEIIH,

B TOM YUCJIE U C UCIIOJIb30BAHUEM
anmnapara ajareopsl

AKTyanu3upoBath (PaKThl U METObI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CB0OOAHO ONIEpUPOBATH TOHATUSAMMU:
cdepa u map, UEHTP, paaNycC, TUAMETP
chepsl u mapa.

HccnenoBaTh B3aMMHOE paCIOIOKEHNE
chepbl U TIIIOCKOCTH.

DopMyIupOBaTH OIIPEAECIICHUE
KacaTeIbHOM IJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOM MJIOCKOCTH.
BriBoguTh (hopMymy 17151 BEIYUCTICHUS
riomaau cepol uepes paanyc chepsl.
Pewiate cTepeomeTpruyeckue 3a1auu,
CBSI3aHHBIE CO C(Epoil U MapoM,
HaxXO0XXJICHUEM IIIomaau cepsl u eé
4acTel, MOCTPOCHUEM CeueHU chepsl
Y 11apa.
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AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE T€OMETPHUH PEAJIbHbBIC
CUTYallH, CBSI3aHHBIE C ILIAPOM U
cdhepoii.

Pewate npocTeie 3a1a4M, B KOTOPBIX
(GUrypupyroT KOMOMHALIMH TEJl
BpAIICHUs] 1 MHOTOTPAHHUKOB.
Hcnons30Bath MpH pelIEHNH 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAHUMETpHUUYECKUE (PaKThl U METOJIbI.
Pewmate cTepeomeTpuyeckue 3a1au,
CBSI3aHHBIE C TEJIAMM BpaIllCHUS,
IIOCTPOCHUEM CEUYECHMM TEJ BPALLCHHUS],
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOT'OTPaHHHKOB.

[IpoBOAUTH TIOTHUECKH KOPPEKTHBIE
JOKa3aTeJIbHBIE PACCYKIACHUS

IIPU PEILICHUH T€OMETPUUECKHUX 3a/1aY,
CBA3aHHBIX C NEPHEHAUKYIISPHOCTHIO
IIJIOCKOCTEH.

AHanu3upoBaTh U MOJIEIUPOBATH HA
A3bIKE TEOMETPUH pealIbHbIE CUTYaIUH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
HccnenoBaTs NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
ammapara anreopsl
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[nonaau moBEpXHOCTH
1 00BEMBI KPYTJIBIX TEIT

O6BeM ununapa. Teopema

00 00BEME TIPSMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LIUIIUHJIPA.
Brruncnenne 0065EMOB TEI

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobEM KoHyca.

ITnomaau 60KOBOI U IMOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BRIYMCICHHEM 00HEMOB
LWIMH]Ipa, KOHYCA.

[Tpuknamneie 3amaun 1mo TeMe «OObEMBI
Y TJTOIAM IOBEPXHOCTEM TEIL.
O0BEM 11apa U MApOBOTO CEKTOPA.
Teopema 06 06bEMe tiapa. [lnomanp
cdepnl.

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BBEIYHCIIEHHEM 00BEMOB
mapa, IapoBOro CErMeHTa, IapoBOTo
CeKTopa.

[IpuknaaHbie 3a1a4M IO TEME
«OOBEMEBI TEII», CBI3aHHBIE

¢ 00BEMOM M1apa ¥ II0Ma b0 cepsl.
CooTHONIEHUST MEXKTy TUIOIIAISIMU
MMOBEPXHOCTEN 1 00BEMaMU TIOTOOHBIX

CB00OOAHO OMEPUPOBATH MOHSATUSIMH:
00BEM Tena, IIoNaaAb HOBEPXHOCTH.
dopMyIHpOBaTH OCHOBHBIE CBOWCTBA
00BEMOB.

JlokaspIBaTh TEOpEMBI: 00 00BEME
AIMHIpa; 00 00BEME KOHYycA.
BriBoauTs popMyIibl 171t BEIYUCICHUS
00bEMa yCEUEHHOTO KOHYCA.
HccnenoBats MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJI€ ¥ C UCTIOJIb30BAHUEM
amnmapara ajnreopsbl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a1a4
Ha MOCTPOEHUE HUPKYJIEM U JTMHEUKOM,
0 KJIACCHYECKHUX Hepa3pelIMMbIX
3aJ1a4ax.

CB0OOAHO ONIEPUPOBATH NOHATUSIMMU:
1apOBOM CETMEHT, IIAPOBOM CJIOH,
IaPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CEerMeHTa, OCHOBAaHUE U BHICOTA
IIAPOBOTO CJIOSL.

BoiBoguTh POPMYIIBI 1151 HAXOXKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
[IAPOBOT'0 CEKTOPA, IIOIIAIU Chephl.
Jloka3piBaTh TeopeMy 00 00bEMeE 11apa.
Pewatek cTepeomerpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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Tell
[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa npu mo100uu.
CrepeoMeTpHUUuecKre 3a1a4H,
CBSI3aHHBIE C BBIYUCIEHHEM 00HEMOB
TEJ | TUIONIA IeH TTOBEPXHOCTEH

CErMeHTa, IIapoBOro CEKTOPAa,
TUIOMAABIO CHEPHI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHUS C L[EJbIO BBISBICHHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJICIIUPOBATH

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYaIINH, CBA3aHHBIE C 00BEMOM
apa, mapoBOro CErMEHTAa, apOBOTO
CErMEHTA, IJIOMIaAbI0 CEpHI.
CB0OOAHO ONIEPUPOBATH OHITHEM:
0I00HBIC TeJIa B IPOCTPAHCTRBE.
Brraucisate 00BEMBI TEI C TTOMOIIBIO
OIIPEAEIEHHOI0 MHTETpAJIA.

Pemate cTepeomerprudeckue 3aaau,
CBSI3aHHBIE C COOTHOIICHUSIMU MEXKTY
IJIOIIAJIMU TTOBEPXHOCTEN U
00BEMaMHU ITOJOOHBIX TE.
[TpoBOIUTH TOTHYECKH KOPPEKTHBIC
JTOKa3aTeNIbHBIE PACCYXKICHUS

IIPY PEIICHUH TEOMETPUYECKUX 3a71a4,
CBSI3aHHBIX C BEIYHMCIICHHEM 00BhEMOB
TEJ C IOMOIIBIO OMPENECIEHHOTO
WHTErpaja, HaX0XXJICHHEM
COOTHOTICHHS MEXTY IUTOIIAISIMH
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MOBEPXHOCTEN 1 00bEMaMU MO TI00HBIX
TEJl.

AHaJIM3UPOBATH U MOACITUPOBATH

Ha SI3bIKE TEOMETPHUH PeaIbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMaMHU 1
MOBEPXHOCTSIMU TeI,

Ha J0Ka3aTeJIbCTBO M Ha HAXOXKJICHHE
r€OMETPUYECKUX BEJIIMUUH

JBrmKeHUs

JIBM>KEHUS TPOCTPAHCTBA.
Otobpaxenusi. JIBuxeHUs U
paBeHCcTBO puryp. O6uIMe cBOICTBA
JIBUKCHUN. BUIbI IBUKECHUN:
napajuiesIbHbINA EPEHOC, IIEHTpaTbHas
CUMMETpHSI, 3epKalibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms nmogodus. [Ipsmas u
chepa Ditnepa.

['eomerpuueckue 3agaumn

Ha IPUMEHEHHUE JIBIKCHHUS

[IpumeHsTh TpaBuIa BBIIOJTHEHUS
JNIEUCTBUU CJIOKEHUSA U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa

Ha YUCJIO TIPU PEIIECHUHN 3a]1a4.
Haxonnte koopanHAaTHI BEKTOpA

B JIJaHHOM 0a3uce ¥ CTPOUTh BEKTOP
10 €ro KOOpPAUHATAM.

BcnomHUTE onpenieneHne CKaspHOTro
YMHOKEHUS U €T0 CBOMCTBA.
BpraucasaTs ¢ HOMOIIBIO CKAISIPHOTO
YMHOKEHUS JJIMHBI BEKTOPOB, YTJIbI
M€Ky HUMU, YCTAHABIIUBATh
MEPIIEHANKYJIAPHOCTh BEKTOPOB.
AHaJIM3UPOBATH U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUM PEaTbHBIC
CUTYaIlNH, CBSI3aHHBIC C (PU3UIECKUMU
BEKTOPHBIMU BEJTUUYMHAMH.
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Hcrnonb30BaTh Mpu pemieHny 3a/1ad,
CBSI3aHHBIX C BEKTOpaMu

B IIPOCTPAHCTBE, INTAHUMETPUICCKHUEC
(aKTBI 1 METO/IBI.

CB00OOAHO ONEepUPOBATH TOHATUSIMU:
0TOOpaXK€HHE MPOCTPAHCTBA Ha ceOsl,
JBUKCHHE MTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, TapaAJLIEIbHBIA IEPEHOC;
PaBEHCTBO U M0100ue GuUryp.
Jloka3bIBaTh YTBEPKIICHUS O TOM, UTO
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, apaJUIEIbHBINA TEPEHOC
SIBJISIFOTCSL IBUKEHUSIMU. BBITIONHSTH
npeoOpa3oBaHus MOI00MS.
OnepupoBaTh MOHATHUSIMH: TPSIMAS |
chepa Ditnepa.

Pemate reomeTpuueckue 3aiauu

C UCTIOJIb30BAaHUEM JIBUKCHUM.
Hcnonp30Bath npu perieHnu 3a1a4y
JIBWDKEHUS TTPOCTPAHCTBA U UX
CBOKCTBA

[ToBTOpEeHME, 0600IICHNE
U CUCTeMaTHu3aIus 3HaHuM

17

Oo6o0maroiee MOBTOPEHUE MTOHSATHH U
METOJIOB Kypca T€OMETPUHU
10-11 xaccoB, cucTeMaTHh3aIys

Pemrats crepeomerpuueckue 3agauu
Ha J0Ka3aTeIbCTBO MaTEMaTHYECKUX
OTHOIIICHUM, HAXOXKICHHUE
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3HAHUU.

Hcropus pasBuTHs CTEpEOMETPUN KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTMHI

r€OMETPUYECKUX BEJIMYUH (JJIUH,
YTJIOB, TJIOIIA/IeH, 00BEMOB).
Hcrnonb3oBath Npu pelieHuu
CTEPEOMETPUYECKUX 3a]1a4
IUTAaHUMETPHUUECKHE (HaKThI

U METOJIBI.

[TpoBOAKTH TOTUYECKU KOPPEKTHEIE
JIOKa3aTeNIbHbIE PACCYKICHUS

IIPU PEIICHUN CTEPEOMETPUUECKUAX
U TUTAHUMETPUUYECKHX 3a/1a4.
CpaBHUBAThH U AaHATTU3UPOBATH
peabHbIE CUTYAIlUU U BBISBISATH
BO3MOYXHOCTb €€ MOACITUPOBAHUSA
Ha SI3bIKE TEOMETPHH.
MonenupoBaTh peaibHYIO CUTYaIUIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C MCTIOJIb30BaHKUEM ammapara
anreopsol.

Hcnonb30BaTh KOMIBIOTEPHBIE
IPOTPaMMBI TIPU PEIICHUH 3a]1a4.

[Tosmy4aTpk npeacTaBiaeHUe O FEOMETPUU

KaK O pa3BHUBAIOLIECHCS HAYKeE,
VCCIIEYIOIIEN OKPYKAIOLINN MHUP,
CBSA3aHHOM C peajbHbIMU 00BEKTAMU,
IIOMOTAIOIIEN PELIUTD PEAIbHBIE
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KU3HEHHBIE CUTYaIUH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX NHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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