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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma no reometpun ais ydamuxcs 10, 11 xkmacca cocTaBieHa ¢ y4E€TOM CIIEIYIONTUX

HOPMAaTUBHO-IIPABOBLIX JOKYMCHTOB:

®enepanbubiii 3akoH OT 29.12.2012 N 273-®3 (pen. ot 25.12.2023) "OO6 obpazoBanuu B Poccuiickoit
®denepanun" (¢ U3M. U A0II., BeTym. B cwry ¢ 01.01.2024)

nocraHoBjieHue [maBHoro canutapHoro Bpaua Poccuiickoit ®enepamuu ot 28.09.2020 Ne 28 «O06
yTBepkAeHUH caHuTapHbIX npaBui CII 2.4 3648-20 «CaHutapHO-3MMIEMUOJIOTHYECKUE TPEOOBAaHUSA K
OpraHHU3aIsIM BOCIIUTAHUS U O0YUYEHHUsI, OT/IbIXa U O3/I0POBJICHHUS IETEl U MOJIOACIKIY;

Canllun 1.2.3685-21 «['urnennyeckne HOpMaTHBBI U TPEOOBAHUS K 00ECIIEUEHUIO 0€30MacHOCTH U (HJTH)
OC3BpPEIHOCTH ISl YesoBeKa (DAaKTOPOB cpeir OOMTAHHS», YTBEPKICHHBIX MOCTAHOBJICHHEM [ JT1aBHOTO
rocyaapctBeHHoro Bpaya P® ot 28.01.2021r. Ne 2;

npuka3z muHHMcTepcTBa npocseuieHust PO or 11.02.2022 Ne 69 «O BHecenun usmeHenuil B Ilopsiiok
OpraHu3allii M OCYIIECTBICHUS 00pa30BaTEIbHON JEATEIEHOCTH MO OCHOBHBIM 00IIe00pa30BaTeIbHBIM
nporpaMMaM — 00pa3oBaTelbHBIM MPOTpaMMaM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CPeTHEro
oOuiero oopaszoBanus ot 22 Mapta 2021 Ne 442y;

npuka3 Munmnpocsemenus Poccun ot 12.08.2022 N 732 "O BHeceHMM HW3MEHEHHMH B (enepanbHBINA
rOCyJIapCTBEHHbIN 00pa30BaTeNbHBIA CTaHAAPT CpefHero oOmero oOpa3oBaHMsA, YTBEPKICHHBIN
npukazoM MunucrepcTBa oOpasoBanusi U Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. N 413"
(3apeructpupoBano B Muntocte Poccun 12.09.2022 N 70034);

npuka3 Munuctepcta npocsenieHus: Poccutickoit @eaepannn ot 18.05.2023 Ne 371 «O6 yTBEep>KIeHUU
denepanbHON 00pa30BaTEILHON TPOTPAMMBI CPETHETO 00IIEro 00pa30BaHUNY;

IIpYKa3 MHUHUCTEPCTBA NpocBelieHus poccuiickoii Penepanuu ot 19.03.2024 r. Ne 171 «O BHeceHun
U3MEHEHUN B HEKOTOpbIE NPUKa3bl MUHHUCTEPCTBA MpocseleHnus Poccuiickon denepanuu, Kacaromuecs
dbenepabHBIX 00pa30BaTENIbHBIX TPOrPAMM Ha4aIbHOTO OOIIEro, OCHOBHOTO OOIIETO U CPETHEro OOIIero
o0Opa3oBaHUs;

npuka3 Munnpocsemenus Poccun ot 21.09.2022 N 858 (pen. ot 21.02.2024) "OO6 yTBepKaeHUH
denepanbHOro mnepeyHs Y4YeOHHMKOB, JOMYIICHHBIX K HCIIOJIb30BAHUIO TPU peaau3aludl HMEIOIINX
rOCyJTapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTeIbHBIX MIPOrpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpenHero obiero oOpa3zoBaHus OpraHU3aUsIMHU, OCYIIECTBISIIOIIUMUA 00Pa30BaTEIbHYIO NEATEIbHOCTD U
YCTaHOBJICHHSI TPEJEIBHOTO CpPOKa UCIOJIb30BAHUS HCKIIOYEHHBIX YyYeOHHKOB" (C HMMEHUSMU H
nonojiHeHussMH ). Penakiust ¢ uamenenusimu Ne347 ot 21.05.2024;

npuKa3 MUHHCTEpCTBA 000poHbI PD 1 MuHMCTepcTBa 00pasoBanus u Hayku PD ot 24.02.2010 Ne96/134
«O06 yTBepKIEHHM HMHCTPYKIMH 00 opraHm3anuud oOydeHus rpaxnaH Poccuiickoit ®deneparyn
HAYaJbHBIM 3HAHUSIM B 00JIACTH OOOPOHBI TOCYJApPCTBA U UX MOATOTOBKH 110 OCHOBAM BOCHHOM CITy>KOBI B
00pa3oBaTeNbHBIX  YUPEXKACHHUSIM CcpeaHero (mojiHoro) oo6imero oOpa3oBaHMs, 0Opa30BaTEIbHBIX
YUPEXKIECHUSAX HAYalbHOTO MPO(ECCHOHAIBHOTO M CpeaHEro  MmpodeccHOoHaNbHOTrO 00pa3oBaHUS U
y4€OHBIX MMYHKTax»;

3akon KpacHosipckoro kpast oT 26.06.2014 Ne 6-2519 «O06 o6pazoBanuu B KpacHOsSpCKOM Kpaey;

[ToctanoBnenue IlpaButenbcTBa KpacHosipckoro kpas oT 15 wmrons 2014 r. n 298-m (B pemakiuu
nocraHoBiaeHud ot 21.12.2021 n 909-n1, ot 30.05.2023 n 465-u «O06 yTBEp)KICHUU MOPsSAAKA U CIIyyaeB
OpraHM3ali UHAMBHUIyaJIbHOTO O0TOOpa mpu mpueme JuOO TNEepeBOAe B TOCYAapCTBEHHBIE W
myHurunagbiele OO 11 MOMy4YeHHs OCHOBHOIO OOILIEro W cpeiHero oomero oOpa3oBaHUS ¢
yT1yOJI€HHBIM U3yUYE€HUEM OTAENIbHBIX YUEeOHBIX MPEAMETOB WIH Ui NPOYUIBLHOTO 00YUEHUSD;

Yceras MBOYVY Spuesckas COLL Nel2;
JlokanbHbIe aKThI LIKOJIbL:

* «llonoxenue o cucreme OIEHOK, MOpsiAKe, PopMax U MEPUOJUIHOCTH MPOMEKYTOUYHON aTTECTAIINH B
MBOY Spuesckas COLI Ne 12y,

* «llonmoxxenne o mopsake OOy4eHHS MO WHAMBUIAyaJIbHOMY ydeOHOMY Tutany B MBOY Spuesckas
COII Ne 12,

* «llonoxxkeHne o0 COMMATBHBIX PAKTHKAX U IPO(ECCUOHATBHBIX MPOOax»,

* «llonoxenue 06 MHAUBUAYATBHOM NpoekTHOM AesitenbHOCTH B MBOY Spuesckas COL Ne 12y,

* «llonoxxenne 00 oprarm3aruy BHEYpouHOU AestensHocTH B MBOY Sprieckas COI Ne 12.
["onoBoit kanennapHbiil yueOHblil rpaduk Ha 2024-2025 yueOHbIi roj;


consultantplus://offline/ref=9CD3D9B53F8FA135E3934149DEC9F3456C9507AC3A4C36A0B5B03FC57F510CAFEAA7EBE39C15799F19DFBF455A70C920134DCB2EAB3183E143242BA3LFxCD
consultantplus://offline/ref=9CD3D9B53F8FA135E3934149DEC9F3456C9507AC3B4536ABB7B73FC57F510CAFEAA7EBE39C15799F19DFBF455A70C920134DCB2EAB3183E143242BA3LFxCD

—  VYueOnsii man i yyammuxcst 10-11 kmaccoB MBOY Spuesckas COLL Ne 12.

['eomerpus sBiIsieTCSI OAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEHEro oOLiero oopa3zoBaHMs, TaK Kak
o0ecrieynBaeT BO3MOXHOCTh WM3YUEHHUS NUCIMIUIMH €CTECTBEHHO-HAYYHOM HANpaBICHHOCTH M IPEIMETOB
ryMaHUTapHoro 1ukia. [lockonbKy Jiornyeckoe MbllLIeHHE, (popMupyemMoe Mpu M3yYeHHH OOydaroLUIMMHUCS
NOHATUWHBIX OCHOB T'€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M TOCTPOEHUHM LEMOYKH JIOTMUECKUX
YTBEPXKJICHUA TpU pPELICHUMH TeOMETPUYECKHX 3aJad, YMEHHME BBIABMIaTb M ONPOBEPraTh T'HIIOTE3bI
HENOCPEACTBEHHO MCIOJB3YIOTCS IPU PELIEHUM 3aJad4 €CTECTBEHHO-HAy4YHOTO LUKJIA, B YacTHOCTH
bu3nYecKux 3a1ad.

Llens ocBoeHMs mporpammbl yuyeOHOro kypca «l'eomerpus» Ha yriayOIE€HHOM YpOBHE — pa3BUTHE
UHIMBUAYAJIBHBIX CIIOCOOHOCTEN 00y4aromMXCsl IPU U3YYEHUU F€OMETPUH, KaK COCTABIIAIONIEH MpeIMeTHON
obmactu «MatemaTika U HHPOpPMATHKay yepe3 odecreueHrne BO3MOKHOCTH MTPUOOPETEHUST U UCTIONIb30BaHUS
Oosiee TIIyOOKMX T€OMETPHUYECKMX 3HAHUN W JEUCTBUH, CHEU(PUYHBIX TE€OMETPUH, U HEOOXOIUMBIX ISt
YCIIEUIHOTO NMPOo(hecCHOoHAIBHOT0 00pa30BaHus, CBA3aHHOTO € UCIIOJIb30BAaHMEM MaTEMaTHKH.

[TpropuTeTHBIMM 3aJadyaMH Kypca T€OMETpUM Ha YIIyOJIEHHOM YpOBHE, pPACHIMPSAIOUIMMU U
YCUJIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclIpeHye NpeiCcTaBIeHUs] O FTEOMETPUN KaK YaCTH MUPOBOH KyJIbTYpsl U (HOPMUPOBAHHE OCO3HAHUS
B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHUPOM,;

(GopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UI'ypax Kak O BAKHEMIIMX MaTeMaTHYECKUX
MOJIEJISX, TIO3BOJISAIOIIMX ONMMUCHIBATh U M3y4aTh Pa3HbIC SIBJICHUS OKPYXKAIOIIET0 MUpa, 3HAHNWE TOHATUHHOTO
anmnapara 1o paszeny «CrepeomMerpus» y4eOHOro Kypca reOMeTpuHu;

dopMHupoBaHHE YMEHHS BIAACTh OCHOBHBIMH IOHATUSMH O TIPOCTPAHCTBEHHBIX (Urypax H UX
OCHOBHBIMH CBOWCTBaMM, 3HaHUE TEOPeM, (POPMYJI U YMEHHUE UX IPUMEHATh, YMEHHs 10Ka3bIBATh TEOPEMBI U
HAXOJUTh HECTaHJAPTHBIE CIIOCOOBI peIIeHus 3a/1a4;

(opMHpOBaHNE YMEHHs PaclO3HaBaTh HA YEPTEKaX, MOJENAX M B PEAIbHOM MUPE MHOTOTPAaHHUKHU U
TeJa BpaIleHNs], KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

(opMHpOBaHUE NMOHMMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUS MAaTeMaTHYeCKHX TEOpui,
(opMHpOBaHUE TOHUMAHUS POJIM AKCHOMATHUKH MIPU MPOBEIEHUH PaCcCyKICHUIA;

(GopMHpOBaHHE YMEHHs BIAJE€Th METOJAMHU JI0Ka3aTEeIbCTB M AJITOPUTMOB PEIICHUS, YMEHMS HUX
IPUMEHATD, IPOBOJUTH 10KA3aTEIbHBIE PACCYKICHHS B XOJ€E PEIICHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a7ad C
NPaKTUYECKUM COJAEp)KaHUEM, (OPMUPOBAHHE NPEACTABICHUS O HEOOXOAMMOCTH [OKa3aTelabCTB IpPU
00OCHOBaHMM MAaTEMaTHUECKUX YTBEPXKICHUH U PpOJM AaKCHOMAaTHMKH B MPOBEACHUU JIE€AYKTUBHBIX
pacCyKICHHUI;

pasBUTHE U COBEPIICHCTBOBAHWE HHTEUIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH OO0ydYaromuxcs,
NIO3HABATEJIbHOM AKTUBHOCTH, UCCIIEAOBATENBCKUX YMEHUH, KpUTUYHOCTH MBIIIJICHUS, HHTEpECca K N3yUYEHUIO
TEOMETPHH;

(dopmupoBaHue (YyHKIMOHAIBHOW TI'PaMOTHOCTH, DPEJIEBAHTHOW TIE€OMETpUHU: YMEHHs paclo3HaBaTb
NPOSIBJIICHUS] TEOMETPHUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PeabHbBIX KU3HEHHBIX CUTYAIHIX U
OpU  U3YyYEHUM JpPYruX Y4YeOHBIX IPEAMETOB, INPOSIBIECHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIEJIMPOBAHUS PEAJIHBIX CUTYyallMi, UCCIEN0BAaHUS NTOCTPOCHHBIX MOJIENEH, NHTEPIPETALMN TOJYyUYEHHBIX
pE3yJIbTaTOB.

OCHOBHBIMHU COZIEP>KaTEIbHBIMU JIMHUAMH yueOHoro Kypca «I'eomerpusi» B 10—11 kinaccax sBISIOTCS:
«IIpsiMble U IJIIOCKOCTU B IPOCTPAHCTBEY, « MHOrOrpaHHUK», «Tena BpamieHus», « BeKTopbl 1 KOOpAUHATHI B
IIPOCTPAHCTBE», «J{BUKEHNUS B IPOCTPAHCTBEY.

ChopmymnupoBanroe Bo ®I'OC COO tpeboBaHHE «YMETh ONEPUPOBATH MOHATUSIMEY, PEJIECBAaHTHBIMU
reoMeTpun Ha yriyon€éHHoM ypoBHe oOyuenus B 10-11 kimaccax, OTHOCHUTCS KO BCEM COJEpPKATEIbHBIM
JUHUAM ydeOHOro Kypca, a (OpMHUpPOBaHME JIOTHUECKUX YMEHHMH pacrnpeaesnsercs He TOJIbKO IIOo
CoJepXKaTeNbHbIM JIMHUSAM, HO M 10 rojxam oOyuenus. ConepxkaHue o0Opa3oBaHMs, COOTBETCTBYIOIIEE
HOpeIMETHBIM pe3yjbTaTaM ocBoeHus PDenepanbHON pabodel MporpamMMbl, paclpenei€HHbIM 10 Trojam
00y4YeHHs, CTPYKTYPHPOBAHO TaKUM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHHLUUIHAIBHBIM BOIPOCAM
oOyuaromuecs: oOpalaguch HEOJAHOKPATHO. DTO IO3BOJIAET OPraHU30BaTh OBJIAJCHHE TI€OMETPUYECKUMHU
NOHATHSMH M HaBBIKAMU IOCIIEIOBATEIBHO U MMOCTYMATENIbHO, C COOJIIOJCHUEM MPHHLIMIIA IPEEMCTBEHHOCTH,
a HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO CHCTEMY I'€OMETPUUYECKHX MPEICTaBICHUH 00yJaromuxcs, paciupss 1
yriay6ssis e€, 00pasysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[Tepexon k N3y4eHUIO T€OMETPUN HA YIITyOJEHHOM YPOBHE M03BOJISET:

co3naTth ycioBus Uit auddepeHuuanuu o0y4eHus, HOCTPOCHU MHIUBUIYaTbHBIX 00pa3oBaTEeIbHBIX
nporpaMM, oOecneuuTbh YrIyOJI€HHOE H3Y4YeHHE T€OMETPUM KaK COCTaBJIOIIEH ydeOHOro mnpeaMera
«MatemaTukay;



MOJTOTOBUTH OOydarolUXcsl K MPOJOKEHHIO M3YyYeHHs MaTeMaTHKH ¢ y4éroMm BbiOOpa Oymyiein
npodeccuu, odbecneunBas IPeeMCTBEHHOCTh MEXKAY OOIIUM U PO ECCHOHATIBHBIM 00pa30BaHUEM.

Ha u3ydenune yuebHoro kypca «['eomeTtpus» Ha yriryonéHHoM ypoBHe oTBoauTcs 204 yaca: B 10 xiacce
— 102 yaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 yaca B HEJIENIO).

[leprogMYHOCTH TEKYLIETO KOHTPOJIA 3HAHUM ydaluXcsi: BXOAHON KOHTPOJIb B Hayase yueOHOro roja,
TEKyIUI KOHTPOJIb (TEMAaTUYECKHU), MPOMEXYyTO4yHas arrectanus (Mo Trpaduky): Kypc 3aBeplIaeTcs
WUTOTOBOM KOHTPOJIBHOM paOOTOM, COCTaBJIEHHON COTJIACHO TPEOOBAHMSM YPOBHIO IMOATOTOBKH YUalUXCSl.
@®opMbl KOHTpOJIA 3HAHUHM ywamuxcs: (DpOHTalbHBbIC, MHIUBUAyaJbHbIC, TPYIIOBbIe, mapHeie. CpencTBa
KOHTPOJISI:  MaTeMaTHYeCcKHe JUKTAHTbl, WHAMBUAYAJIbHBII OMNpPOC, MPOBEPOYHBIC, KOHTPOJbHBIE,
IIPAKTUYECKHE, TECTHI, CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

KoHTponbHble paboThl

Knacc Y4eOHasi 4eTBEpPTh Bcero
I 11 111 v

10 2 1 1 2 6

11 2 2 2 2 8

B Tedenne y4yeOHOrO roma BO3MOXXKHA KOPPEKTHPOBKA PACIIPECIICHHS YacOB: B CIIydac BBITAJACHUS
JlaTbl ypoOKa Ha Ipa3gHuyHble OHU, nepeHoca [IpaBurensctBom P® nHEell oTAbixa, BBEIECHHE KapaHTHHA
(mpuKa3 Ha OCHOBAaHUU PACTIOPSIUTEIHHOTO aKTa yupeautens). [IpoxoskneHne nmporpaMMbl 00eCIieYnBaeTCs
32 CYeT YIUIOTHEHUS MPOTrPaMMHOIO MATEpHUANIA, YBEJIUYEHUS [JOJIUM  CAMOCTOSTEIBHOIO H3Yy4YEHUs,
JTUCTAHIIMOHHOTO OOYYEHUsI Yepe3 CaWThl, JJICKTPOHHYIO TOYTYy YUYUTENs W OOydaromuxcs, Ju00 Ha
JIOIIOJIHUTEIBHBIX 3aHATUAX U UHIUBUAYAIbHBIX KOHCYJIbTALUSIX.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MpocTpaHcTBO. lloHsATHE 00
AKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHHE TPSMBIX B INPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajulelIbHble U
CKpemuBaromuecs npsaMsle. [IpuzHakn ckpemmBaromuxcs npsameix. [lapannensHOCTh NPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: NapaJlIeNIbHBIC IPSIMBbIE B MPOCTPAHCTBE, NMAPALICIBHOCTh TPEX MPAMBIX, NapaJIEIbHOCTD
npsAMoil M 1uiockocTH. IlapanienbHoe M LEHTpalbHOE MPOEKTHpOBaHUE, H300paxeHue ¢uryp. OCHOBHbIE
CBOWCTBA MapauIeIbHOTO MpOeKTUpoBaHMs. M300paxkeHne ¢uryp B mapauleIbHOH NPOEKUUH. YTIBI C
COHAIIPABJIICHHBIMU CTOPOHAMH, yTOJI MeEXAy MNpsSMBIMM B IpocTpaHcTBe. [lapamienpHOCTH IIOCKOCTEM:
napaieNbHble TUIOCKOCTH, CBOMCTBA MapaieNbHBIX IIocKocTel. IpocTeiimme mpocTpaHCcTBEHHbBIE (PUTYPBI
Ha IUIOCKOCTH: TETPA3P, NapajuIeIeHIE], IOCTPOCHUE CEUEHHMN.

[leprieHAUKYIAPHOCTh NMPSAMOW U IIJIOCKOCTH: NEPICHAUKYJISIPHBIE MPSAMBIE B IPOCTPAHCTBE, MPSAMbIC
NapajuleJIbHble U NEPIEHIUKYJIPHBIE K INIOCKOCTH, NMPU3HAK MEPHNEHAUKYJIIPHOCTH MPSMON M IIOCKOCTH,
TeopeMa O MpsIMOW MEepPHEeHAMKYJISAPHON MiIocKocTu. OpTOroHanbHOE NMpoeKTHpoBaHUe. lleprneHaukynsap u
HaKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 IIOCKOCTH, MPOEKIUs (UTYpbI
Ha IUIOCKOCTb. lIepneHAMKyJIApHOCTh IUIOCKOCTEH: IPU3HAK IEPIEHIUKYISAPHOCTH ABYX IUIOCKOCTEM.
Teopema o TpéX NepneHANKYIAPaX.

VYrisl B IPOCTPAHCTBE: YIOJl MEXKIY IPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIA yroJj, JIMHEWHBIA YIoJl
JIBYTPaHHOroO yryia. TpéXrpaHHbIM U MHOrorpaHssle yripl. CBOMCTBa IUIOCKUX YIJIOB MHOTOTPaHHOIO YIJIA.
CBolicTBa IUIOCKMX M JIBYI'PAaHHBIX YIJIOB TPEXTPAHHOTO yrja. TeopeMbl KOCMHYCOB M CHUHYCOB s
TPEXTPAHHOIO yIJIa.

MHororpaHHuKHU

Buael MHOrOrpaHHUKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yronpHas mnpusma, npsmas Hu
HAKJIOHHAs TPHU3MBI, OOKOBask M TIOJNHAs MOBEPXHOCTh Mpu3MbI. llapamnenenurnesn, MOpsIMOYTOIbHBIN
napasulesienume U ero cBoicTBa. Kpardaiiimuve myTd Ha MOBEPXHOCTH MHOTOrpaHHuka. Teopema Diiiepa.
[IpoctpanctBennas teopema [lucdaropa. IMupamupma: n-yroiapHas nHpamuja, TNPABWIbHAS W yCEUEHHAs
nupamuzbel. CBoiicTBa pébep M OOKOBBIX I'paHel NpaBWIIbHOM mupamuibl. [IpaBuibHbIE MHOIOrpaHHHMKH:
IIpaBUJIbHAS NPU3Ma U MPaBUJIbHASA IMPAMKIA, IPABUIIbHAS TPEYTOJbHas MMPAMKIA U IIPABWIBHBIA TETPAdIp,
KyO. IIpeacraBienue o mpaBUIIbHBIX MHOTOTPAaHHUKAX: OKTa3/p, AOAEKA3AP U UKOCAP.

Brruncienue sneMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHand, yrisl. [1nomans 60KOBOM MOBEPXHOCTH
U TIOJTHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IUIOIIAb OCHOBAHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPIMOIL
npusMbl. [Inomans GOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPAaBWIIBHON MHpPaMHIIBI, TEOpEMa O IUIOIIAH
YCEUEHHOM NUPaMUIBI.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUM IPABWIBHBIX MHOIOTPAaHHUKOB. CuMMeTpus B
IIPABWJIBHOM MHOTOTPAaHHUKE: CUMMETPHS MapajuleeNuIesa, CHMMETPUS IPAaBUIBHBIX IPU3M, CUMMETPHS
IIPaBUIIbHON MUPAMUJIBIL.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, JJIMHA HEHYJIEBOTO BEKTOpa, BEKTOPHI
KOJUIMHEApHBIE, COHANPAaBIEHHBIE U IPOTHUBOIOJIOKHO HANpABICHHBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIeHicTBHsSL C BEKTOpAaMM: CJIOKEHHE M BBIYMTAHME BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOKCHHE
BEKTOpa Ha 4ucio. CBONMCTBA CIOXKEHHS BEKTOpOoB. CBOMCTBA YMHOKEHHUs BeKTOpa Ha 4yucio. [lonsaTtue
KOMILIaHapHbIe BEKTOPHIL. [Ipu3Hak KOMIUIaHApHOCTH TPEX BEKTOPOB. [IpaBmiio nmapamienenumnena. Teopema o
pa3’IoXKEHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopaM. IIpsmoyronpHass cucreMa KOOpAWHAT B
npoctpancTBe. KoopauHarel Bektopa. CBsi3b MEXIY KOOpPAWHAaTaMHU BEKTOpAa U KOOPAMHATaMHU TOYEK. YTOI
Mexy BekTopamu. CKaJasipHOE POU3BEIEHUE BEKTOPOB.

11 KJIIACC

Tesa BpalieHus

[ToHATHA: UMIMHApPUYECKas IOBEPXHOCTb, KOHMYECKas MOBEPXHOCTh, c(epuyeckas HNOBEPXHOCTH,
oOpasyromire nmoBepxHocteld. Tena BpalieHus: MWIMHAP, KOHYC, YCEYEHHBIH KOHYC, cdepa, map. B3aumuoe
pacroyio)keHre cdepbl U IJIOCKOCTH, KacaTellbHas IMJIOCKOCTh K cdepe. M3o0pakeHue Ten BpalieHUs Ha
riockocTH. Pa3Béprka munuHapa u konyca. Cummetpus cepsl U mapa.



O6béM. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIILHOTO Mapaljiesienuneaa u
cienctBus u3 He€. OOBEM NPSAMON W HAKIOHHON MPU3MBIL, IIMJIMHAPA, MUPaMUAbl 1 KoHyca. O0BbEM mapa u
1apOBOTI'O CETMEHTA.

KoMbOunanuu Ten BpaleHUs 1 MHOTOrpaHHUKOB. [Ipu3Ma, BnucaHHas B LMJIMHAP, OMMCAHHAS OKOJIO
munHapa. [lepeceuenue chepsl u mapa ¢ miockoctbio. Kacanuwe mapa u cdepsl miockocteio. [loHsTHE
MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepsl, chepsl, BIUCAHHONH B MHOTOTPAHHUK HIIM TEJIO BPAILCHHUS.

[Tnomane MOBEpXHOCTH LMUIUHAPA, KOHYCA, Tuomans chepsl U e€ yacteid. [lomobue B mpocTpaHCTBe.
OTtHomenue 00bEMOB, TUTOMIAAEH MOBEpXHOCTEH MoN00HBIX ¢uryp. IIpeoOpasoBanue mog00Hs, TOMOTETHSI.
Pemenune 3a1ay Ha TJIOCKOCTHU € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoenue cedeHMI MHOTOIPDAaHHUKOB M TENl BpAlllEHUS: CEYEHUsS LWIMHIpa (IapajulebHO H
NEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca (mapasuieJbHble OCHOBAHHMIO W MPOXOJAIINE 4Yepe3 BEpPUINHY),
CEYEHHUs 11apa, METOJIbl IIOCTPOEHUSI CEYEHUI: METOJ CIIEA0B, METOJl BHYTPEHHEIO MPOEKTUPOBAHUS, METOA
MEPEHOCA CEKYILEN MIIOCKOCTH.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

BekTopbl B mpoctpancTBe. Onepanuu Haja BeKTOpamu. BekTopHoe ymMHOXkeHue BeKTOpoB. CBoiicTBa
BEKTOPHOTO YMHOXEHHMs. IIpsiMoyronbHas cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpA.
Pasnosxenue Bektopa nmo 6asucy. KoopauHaTHO-BEKTOPHBII METOA NP PEHICHUH T€OMETPUUYECKUX 3a/1a4.

JIBUKEeHNs B IPOCTPAHCTBE

JBmwxkenus npoctpancTBa. OToOpakeHus. J[BrmkeHus u paBeHCTBO Guryp. OO0mue CBOMCTBA IBUKEHUH.
Bunpl nBukeHMii: mapauleldbHBbI NEPEHOC, LIEHTpallbHas CUMMETPHS, 3€pKajbHas CHMMETpPHs, IOBOPOT
BOKpyT npsiMmoii. [IpeoGpazoBanus mogobus. [Ipsmast u cdepa Ditnepa.



INTAHUPYEMBIE ~ PE3YJIbTATbI OCBOEHHUA VYYEBHOI'O KYPCA «I'EOMETPUS»
(YI'JIYBJIEHHBIX YPOBEHB) HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpazkaanckoe BoCIMTAHME:

c(hOpPMUPOBAHHOCTh TPAKIAHCKONW MO3UIMKU O0YYaIOIIErocsi Kak aKTUBHOTO W OTBETCTBEHHOTO YJIeHA
poccuiickoro oOIecTBa, MPEACTABICHHE O MAaTEMAaTUYCCKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3TMYHBIX
CTPYKTYp, SIBICHUH, TMpPOLENyp TpakIAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI U JIPYroe), yMeHHe
B3aUMO/ICCTBOBATH C COLIMAJIbHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIIUSIMU U HA3HAUCHUEM;

2) NnaTPpUOTHYECKOEe BOCTIUTAHME:

c(hOpMUPOBAHHOCTHh POCCUMCKON IPaKIaHCKOW UIACHTUYHOCTH, YBOKEHHS K MPOILIOMY U HACTOSIIEMY
POCCHUHCKON MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM POCCHICKIX MaTeMaTHUKOB U POCCUHCKOM
MaTEeMaTHYECKON IIKOJIbI, HCIIOJIb30BAHUE O3TUX JOCTI)KCHHUW B JIPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHHE TyXOBHBIX LIEHHOCTENH POCCUICKOTO Hapoia, CHOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
ATUYECKOTO MOBEICHUSI, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHIKEHUN HAYKU U ACSTEIHHOCTHIO
y4€HOTO0, OCO3HAHHE JTUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIyIIEro;

4) 3cTeTHYECKOEe BOCIMTAHME:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIOYas 3CTETUKY MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH, 0ObEKTOB,
3a/1a4, PEUICHUH, paCCYXICHHM, BOCHPUUMYHBOCTH K MATEMAaTHUYECKUM AacCIeKTaM pa3JIHYHbIX BHJIOB
HCKYCCTBA,

5) puznyeckoe BociMTaHUE:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUeCKUe 3HAHUS B HWHTEpecax 3/I0pOBOTO U
Oc3omacHOTO oOOpa3a JKHW3HHW, OTBETCTBCHHOE OTHOIICHHWE K CBOEMY 3JI0POBBIO (3I0pOBOC IHTaHUE,
cOaNaHCUPOBAHHBI PEXUM 3aHITHA W OTHbIXa, peEryispHas Qu3uveckas AaKkTUBHOCTH), (U3NYECKOE
COBEPIIICHCTBOBAHUE NIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM €SI TEIILHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAaHHEC [IEHHOCTH TPYAOIIOOWs, HWHTEpEeC K pa3IudHbIM cdepam
npohecCuOHaNbHOM N1eATENbHOCTH, CBS3aHHBIM C MAaTEeMAaTHKOW M €€ MPUIOKEHHUSIMH, YMEHUE COBEpIIATh
OCO3HAHHBIN BBIOOp Oyayiiel mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oOBaHUI0O W C€aMOOOpa3OBaHUIO Ha MPOTSHKEHUHM BCEW KU3HHU,
TOTOBHOCTb K aKTUBHOMY YUYAaCTHIO B PEUICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAPaBICHHOCTH;

7) 3Ko0rnYecKoe BOCIIUTAHHE:

Cc(hOPMUPOBAHHOCTDh HKOJIOTHYECKON KYJIbTYpPbl, MOHWMAHHUE BIUSHUS COIMAIBHO-IKOHOMUYECKUX
MPOILECCOB HAa COCTOSHUE TMPUPOJHOW U COLMAIbHOW Cpelbl, OCO3HAaHHWE TN00aJbHOrO XapakTepa
HKOJIOTHYECKUX MPOOJIEM, OpUEHTalMsl Ha NMPUMEHEHHE MaTeMaTUYeCKUX 3HAHUW JUIs PEIICHUs 3a7ad B
0o0JacTu OKpy»Karolled cpepl, IUIAHUPOBAHUE IOCTYNKOB U OLEHKM HMX BO3MOXHBIX IOCIEICTBUN IS
OKpYXKaIoIEe Cpebl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
OOIIECTBEHHON MPAaKTUKH, MOHMMAaHHE MAaTeMaTHMYeCKON Haykd Kak chepbl 4elOoBE4YeCKOW AedaTeIbHOCTH,
9TanoB €€ pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHUS I[MBUJIM3ALMM, OBJIAJICHUE SI3BIKOM MAaTEMaTUKH U
MaTEeMaTHYeCKON KyJIbTYpOH KaK CpPEIACTBOM IO3HAHHUS MHUPA, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO M
MCCJIEI0BATENbCKYIO ACSITEIIbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jlornueckue AeicTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKM MATEMAaTHUYECKUX OOBEKTOB, MOHITHH,
OTHOIICHUN MEXAYy MOHITUSIMH, (POPMYIHpPOBATH ONpEAENeHUS MOHATUN, yCTaHABIUBATH CYIIECTBEHHBIN
MpHU3HAK KJIaCCU(PUKAIIUN, OCHOBAHHUS JUTsl 000OIICHUS U CPAaBHEHUS, KPUTSPUHU TIPOBOIUMOTO aHAIIN3A;

BOCIPUHUMATh, (HOPMYIHUPOBATh U MPEOOPA3OBLIBATH CYKICHHS: yTBEPAUTEIbHbIE U OTPUIATEIBHBIC,
€IMHUYHbBIC, YACTHBIC U 00IIIKE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MNPOTUBOpedHs B (DaKTax, JaHHBIX,
HAOJIOACHUSX U YTBEPKACHUSIX, MIPEJIaraTh KpUTEPUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHI;



JIeTIaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIOUCHHH,
YMO3aKIFOUEHUH 110 aHAJIOTUH;

IPOBO/IUTH CAMOCTOSATENIFHO JIOKA3aTEJIbCTBA MAaTEMAaTU4eCKUX YTBEPXKACHUH (IpsAMbIE W OT
NPOTHBHOTO), BBICTPaMBaTh aPryMEHTAIMIO, MPHUBOAWTH MPHUMEPHl W KOHTPIPUMEPHL, OOOCHOBBIBATH
COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBL;

BBIOMPATH CIIOCO0 perieHus y4eOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BHIOMPATDH
HanOoIIee MOIXOAAIINN ¢ yYETOM CaMOCTOSTEIILHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTebcKue 1elCTBUSA:

UCIIONIb30BaTh BOIIPOCHI KaK HCCIENIOBATENLCKHI MHCTPYMEHT MO3HaHHA, (HOPMYIHNPOBATH BOIPOCHI,
GUKCHpyOIKEe MTPOTHBOPEYHE, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE M JaHHOE, (HOpMHUpPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIECIOBAHWE II0 YCTAHOBIICHHIO
O0COOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBICHMS, IIPOLECCA, BBIBICHHIO 3aBUCHMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOATENFHO (HhOpMyIHpoBaTh 0000IIEHHS U BEIBOABI 10 PE3yJIbTaTaM IPOBEAEHHOTO HAOIIOACHUS,
UCCIICIOBaHMS, OLIEHUBATH JJOCTOBEPHOCTH MOJTYYSHHBIX PE3yJIbTaTOB, BBIBOIOB M 0000IICHNUI;

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOLIECCA, a TAK)KE BBIBUTAaTh MPEATNOJIOKEHUSI O €ro Pa3BUTHU
B HOBBIX YCJIOBUSIX.

PatGora ¢ undopmanmeii:

BBISIBIIATH 1e(DUIUTHI MHOOPMAIMH, JAHHBIX, HEOOXOAMMBIX JJIsI OTBETa HA BOMPOC M JUISL PEIICHHS
3a/1a4H;

BHIOMpPATh WH(GOPMAIHMIO U3 MCTOYHHKOB PA3IMYHBIX THUIIOB, aHAIM3MPOBATH, CUCTEMATH3UPOBATH U
UHTEPIIPETHPOBATh HHPOPMAIIHIO PA3IMYHBIX BHIOB U (OPM MpeICTaBICHUS;

CTPYKTYpHUPOBaTh HH(OPMAIMIO, NPEACTAaBIATh €€ B pa3MYHbIX (OopMax, WILTIOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPHUTEPHSIM.

KoMMyHuKaTHBHBIE YHHUBePCAIbHbIE YUeOHbIE TeHCTBUS

Oo0menne:

BOCIIPHHUMATh U (OPMYIIMPOBATH CY)KJICHHUS B COOTBETCTBHH C YCIOBHSIMHU M LEJISAMHU OOIIEHHS, SICHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh MOSICHCHUS IO
XOI{y pemeHI/m 3aJa4u, KOMMGHTI/IpOBaTB HOHy‘{eHHBII;'I pCSYJ'IBTaT;

B XO0JI¢ OOCYXXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEeMbI, MPOOJIEMBbI, perraeMoi
3aJa4ul, BbICKAa3bIBaTh UJACH, HAIICJICHHBIC HAa IIOHUCK peHIeHI/IH, COIIOCTABJIATE CBOU CY)KIIGHI/ISI C CY)K[[eHI/IHMI/I
NPYyTUX YYacTHUKOB JHajiora, OOHAPYXKWUBATh PA3JIM4YUE M CXOJCTBO TO3UIUIH, B KOPpPEKTHOU Qopme
(GbopMyIIMPOBATh Pa3HOTIACHS, CBOM BO3PAXKCHHS;

NPEJCTABIIATh PE3yJIbTaThl PEIICHUS 3a]auu, SKCIICPUMEHTA, UCCIICIOBAHHMSI, IIPOCKTA, CAMOCTOSATEIBHO
BBIOMPATh OPMAT BBICTYIUICHHUS C YIETOM 3ajay MPE3EHTALUU U OCOOCHHOCTEH ay TUTOPHH.

Pery/isiTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHSA

Camoopranu3amnus:

COCTaBIIATh TUIAH, AITOPUTM PEIICHUS 3a7add, BBIOUPATH CHOCOO pPEIICHUS C YYETOM HMEIOIIUXCS
pPECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAThb W KOPPEKTUPOBATH BapUAHTHI PEUICHUH C
y4éTOM HOBOUM HH(OPMAITHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbI HHTE/JIEKT:

BJIQJICTh HABBIKAMHU TIO3HABATENHHOW pEQIICKCUM KaK OCO3HAHUS COBEPIIACMBIX JICUCTBUU U
MBICITUTENIBHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca u
pe3yybTara perneHus] MaTeMaTHIeCKON 3a/1a4H;

MPeIBUICTh TPYIHOCTHU, KOTOPbIE MOTYT BO3HUKHYThH MPU PELICHUH 3a/1adyl, BHOCUTh KOPPEKTHBHI B
JESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX, HAHJCHHBIX OIIMOOK, BRISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJbTaTa LEAH M YCIOBHSIM, OOBSCHITh MNPUYUHBI JOCTHIKCHHS WU
HEJOCTH)KCHHUS PE3yJIbTATOB JISATEIIBHOCTH, HAXOUTh OMIMOKY, 1aBaTh OIICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHAas /1eSITE€IbHOCTD:

MOHMMATh W WCIOJb30BaTh MPEUMYINECTBA KOMAHJIHONH M HWHIWBUIYaTbHOW pabOThl NPH PEIICHUU
y4eOHBIX 3a7ay, MPUHUMATh IEeJb COBMECTHOH EATENbHOCTH, IJIAHHUPOBATh OPraHU3alMI0 COBMECTHOMN
paboThl, pacnpenensaTh BUIAbl padOT, JOrOBApPUBATHCS, 0OCYXKIATh MPOIECC U pe3yabTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKHX JIFOJICH;



y4acTBOBaTh B I'PYNMNOBBIX (Gopmax padboThl (0OCykIeHus, 0OMEH MHEHHH, «MO3TOBbIE IITYPMBI» U
WHBIC), BBIMOJHATH CBOI YacTh pabOThl M KOOPJIAWHUPOBATH CBOM ACHCTBHUS C APYTMMHU WICHAMH KOMAaHJBI,
OLICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEpHUsM, cHOPMYIHUPOBAHHBIM YYACTHHUKAMU
B3aNMO/ICHCTBHS.

INPEAMETHBIE PE3YJIbTATbBI

K koniy 10 kiaacca o0Oydaronuiicss HAyIUTCS:

CBOOOJTHO ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH CTEPEOMETPHH TIPH PEIICHUHN 3a/1a4 ¥ TPOBEICHUH
MaTeMaTHYECKUX PACCyKIACHUH;

NPUMEHSTHh aKCHOMBI CTEPEOMETPHHU U CIEICTBUS U3 HUX MPH PELICHUH T€OMETPHUYECKUX 3a7ay;
KJIacCH(UIMPOBATh B3aHMHOE pPACIIONIOKEHHE TPSAMBIX B TPOCTPAHCTBE, IIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBAThH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXKIY NPSIMBIMU B
MPOCTPAHCTBE, MEX/TY MPSIMOM U IIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'DaHHUKAMU;

CcBOOOJTHO PacHoO3HaBaTh OCHOBHBIE Bl MHOTOI'PAaHHHKOB (TpU3Ma, MUpaMHUIA, MPSIMOYTOIbHBIN
napajuienenunes, Kyo);

KJIaccu(UIMPOBATh MHOTOTPAHHHUKH, BEIOUpPAsi OCHOBAHUS JIJISl KIIACCHU(UKAIINH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C CEYEHHEM MHOTOI'PaHHUKOB IIOCKOCTBIO;
BBITIOJIHATH TapajuIeTIbHOE, IEHTPAIBHOE U OPTOrOHAIILHOE MPOSKTHPOBAaHNE (UTYp HA TUIOCKOCTH,
BBINOJIHATH U300pakeHus1 GUryp Ha IUIOCKOCTH;

CTPOUTH CEUYEHHS MHOTOIPAaHHHKOB DPA3JMYHBIMM METOAAMH, BBIIOIHATH (BBIHOCHBIE) IJIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYUCIIATH TUIOIIAN TIOBEPXHOCTEH MHOTOTPAaHHUKOB (NIPU3Ma, MTUPAMU/Ia), TEOMETPHUECKUX TEI C
npuMeHeHueM Gopmyir;

CBOOOJTHO OIEPHPOBATH TOHATHSAMU: CHMMETPHUS B TIPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHU (QUTYPHI,

CBOOOJTHO  OTEPHPOBATH TMOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpIMHATaM B
IPOCTPAHCTBE;

BBITOJIHATH I€HCTBHS Ha/l BEKTOPaMH,

pemaTh 337a4i Ha JT0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWH M HAXOXICHUE TeOMETPHUYECKIX
BEJIMYMH, MIPUMEHSS M3BECTHBIC METOJbI MPH PEIIEHHH MaTEeMaTWYeCKHX 3a7ay IMOBBIILICHHOTO U
BBICOKOTO YPOBHSI CIIO)KHOCTH;

NPUMEHSTH MPOCTEHIITNE MPOTPaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPU
PEILICHUH CTEPEOMETPUICCKUX 3a/1a4;

U3BJICKaTh, NpPeOOpa3OBBIBATH W HWHTEPIPETHPOBATH HWHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reoMEeTpUUECKUX (PUTypax, MPEeACTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHSTH MOJyYeHHbIE 3HaHUS HA MPAKTUKE: CPAaBHUBATh U aHAJTU3UPOBATh pealibHbIE CUTYallUH,
NPUMEHSTh U3YUYCHHBIC TOHITHS B TPOIIECCE TIOUCKA PEUICHHUS MaTeMaTHYecKu chopMyIupoBaHHOMN
npoOJIeMbl, MOJEIMPOBATh PEalTbHbIC CHUTYallud Ha SI3bIKE TEOMETPHUH, UCCIIEAOBATh MOCTPOCHHBIE
MOJICJIA C WCIIOJIb30BAHUEM T'€OMETPHUECKUX TOHSATHH W TEOpeM, armapara aireOpbl, periath
NPaKTUYECKHE 33a4YM, CBA3aHHBIC C HAX0XKICHHEM T€OMETPHUYECKIX BEINYHH;

UMEThb TPEJCTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHH KaK COCTaBHOHW YacTH
¢dbyHIamMeHTa pa3BUTHsI TEXHOJIOTHI.

K xoniy 11 kiaacca oOyvaromuiicss HAy4YUuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMHM, CBI3aHHBIMH C IIMIMHAPUYIECKON, KOHMYECKOW U CPepHIeCKOM
MMOBEPXHOCTSAMHU, OOBSICHATH CITIOCOOBI ITOJTYUCHHUS,

OTIEpUPOBATh TOHITHSIMH, CBS3aHHBIMHA C TEJIAMU BpAIICHUS: LWIMHIPOM, KOHYCOM, Cepod u
mapom;

pacmo3HaBaTh Teja BpalleHus (MUIUHAP, KOHYC, cdepa U map) U O0BSICHATh CIOCOOBI MOTYUYSHUS
TEJ BpalllCHHMS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIONOKEHUE CPePhl U MIOCKOCTH;

BBIYUCIISITH BETUYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB M Tl BpalleHUs, OObEMBI U IUIOMIAAU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIICHHUS, TEOMETPUUYECKUX TN ¢ IPUMEHEHUEM (HOpMYII;



CBOOOJTHO  ONEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C KOMOWHAIMSIMM TEJ BpamleHUs |
MHOTOI'PAaHHMKOB: MHOTOTPAaHHHUK, BIHMCAaHHBIA B cdepy M OINUCAHHBIH OKoio cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHUS;

BBIUHCIISATH COOTHOIICHUS MEX/1y TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMU OJOOHBIX TeJl;
n300paxaTh U3yuyaeMble (PUTYphI, BBIMOIHATH (BBIHOCHBIE) IMIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHS;

U3BJIEKAaTh, HWHTEPIPETHUPOBATh U MNpeoOpa3oBbiBaTh MHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTPHUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEkKaxX U PUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH ONEPAlMU HaJ BEKTOPaMU;

3aJaBaTh INIOCKOCTh YPAaBHEHHUEM B JEKapPTOBOIl cUcTeMe KOOPAMHAT;

pemaTb TeOMETpUYECKHEe 33Jayll Ha BBIYUCICHHE YIJIOB MEXIY HNPSAMBIMU U IUIOCKOCTSIMH,
BBIUMCJICHHE pPACCTOSHUH OT TOYKM [0 IUIOCKOCTH, B 1I€JOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJWHATHOTO METO/Ia MPH PEIICHHH;

CBOOOJTHO ONEpUPOBATh MOHATHIMH, CBSI3aHHBIMU C JIBKCHHEM B TPOCTPAHCTBE, 3HATh CBOWCTBA
JBHOKCHU;

BBINOJIHATh HM300paKEHUST MHOTOTPAaHHMKOB M TN BpalleHHs IpH MapaiieIbHOM MEpeHocCe,
LHEHTPaJbHOW CUMMETPUHU, 3EPKAIbHONH CHMMETPUH, TMPU TOBOPOTE BOKPYT  MPSIMOH,
npeoOpa3oBaHusl O00MUS;

CTPOHWTH CEYECHHS] MHOTOTPAaHHHUKOB M TeJl BpalleHHs: CEeUeHHs IWIUHIApa (MapajuielbHO |
NEePIEHIUKYJIAPHO OCH), CEYCHHMs KOHyca (mapajielibHble OCHOBAHUIO M MPOXOAAIINE dYepe3
BEpIINHY), CEYCHHS 11apa;

HCIIOJIb30BAaTh METO/IbI MOCTPOCHUSI CEUEHUI: METO/ CJIEIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS,
METOJ IIEPEeHOCa CEKYIIEeH TIOCKOCTH;

JTOKa3bIBaTh T€OMETPUIECKHE YTBEPIKICHUS;

MPUMEHATh FeoMeTpuueckre (akThl AJS PEIIeHUs CTePeOMETPUUYECKUX 3ajad, Mpearnoiararoiimx
HECKOJIPKO IIarOB PEIICHHS, €CITU YCIOBHS MPUMEHEHH 3a/1aHbl B SIBHOM M HESIBHOU (opme;

pemaTh 337a4i Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWH M HAXOXKICHUE TeOMETPHUYECKIX
BEJIMYMH;

INPUMEHSTh MPOTPaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI NPH PEIICHUU
CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHSTH TOJTyYeHHbIC 3HAHHS Ha MPaKTUKE: CPAaBHUBAThH, aHAJTM3UPOBATh U OLIEHUBATH peabHbIE
CUTyallud, IPUMEHATh H3Y4YCHHbIE MOHSITHS, TEOPEMBbI, CBOWCTBAa B MpoOllecCe MOMCKA pPELIEHUS
MaTeMaTH4eCKu C(HOPMYIMPOBAHHON NPOOIEMBI, MOJEIUPOBATh pEaJbHbIC CHTyallUd Ha S3bIKE
FEOMETPHH, HMCCIIEI0BATh MOCTPOCHHBIE MOJIENH C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUH U
TeopeM, anmapara airedpsl, pelath NPaKTUYEeCKUE 3a7ayd, CBA3aHHBIE C HaXOXKICHUEM
FeOMETPUYECKHUX BEJIMYUH;

UMETh TMpelCTaBiIeHHs OO0 OCHOBHBIX JTalax pa3BUTHS TE€OMETPUM KaK COCTaBHOW YacTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanyectBo yacos JIEKTPOHHbBIE
N HaumeHnoBaHue pa3aeioB M TeM IPOrPaMMBbI Kontpoubnbie | [IpakTnueckue (unporere)
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 BBenieHne B crepeoMeTpuio 23 2
2 B3anmHoe pacnosiokeHre NpsiMbIX B TPOCTPAHCTBE 6 1
3 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE 8
4 IleprieHAMKYISIPHOCTD NPSAMBIX U MJIOCKOCTEN B TPOCTPAHCTBE 25
5 YTbl ¥ paccTosTHUSA 16 1
6 MHoOrorpaHHuKu 7 1
7 BekTopsl B IPOCTPAHCTBE 12
8 IToBTOpeHue, 0000IIeHHE U cCUCTeMaTH3alys 3HaHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3/iesioB U TeM NPOrpaMMbl Kontpoabnsbie | [IpakTnueckue (unbposie)
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi

1 AHaJIMTHYECKAs] TECOMETPUS 15 2

2 IToBTOpeHME, 0600IIEHNE U CHCTEeMaTH3allHsl 3HAHUT 15 1

3 O06BEM MHOTOTpaHHUKA 17 1

4 Tena BpaieHus 24 1

5 [Tnomanym moBEpXHOCTH U 0O0BEMBI KPYTIIBIX TEI 9 1

6 JBrxeHus 5 1

7 [ToBTOpEeHME, 06001IEHNE 1 CHUCTEMAaTH3AIUs 3HAHUN 17 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KVJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThbI

IIpakTHyeckne
padoThbI

Jlara
usyue
HUSA

DJIEKTPOHHBIE
ungposbie
o0pa3oBaTte/ibHbIE

pecypcbl

OcHoOBHbIE TpaBUIIa U300PAKEHHS HA PUCYHKE TNIOCKOCTH, NapajlIeIbHbIX
IPsIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA

IToHsTHS CTEpEeOMETpUN: TOUKA, IIPsIMast, MJIOCKOCTh, IIPOCTPAHCTBO.
OcHoOBHBbIE TpaBUIIa U300PAKEHNS HA PUCYHKE TNIOCKOCTH, MapajlIeIbHbIX
IPsIMBIX (OTPE3KOB), CEPEMHBI OTPE3KA

IlousTus: MEPCCCKAIMECS IIIOCKOCTH, IICPCCCKAIOIINECS IIpsAMast 1
IIJIOCKOCTB, IMOJIYIIPOCTPAHCTBO. BXO,Z[HaH KOHTPOJIbHAA pa60Ta

[TonsTHsA: MepeceKaromuecs II0CKOCTH, EPECEKAIOIINECs MpsIMasi 1
IJIOCKOCTB; TIOJIYIIPOCTPAHCTBO

MHororpaHHuK#, H300paKeHHEe MPOCTEHIIINX TPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, U300pa)KeHUE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMEI CTCPCOMCTPHHU U MNEPBLIC CICACTBUA U3 HUX

AXCHOMEI CTCPCOMCTPHHU U NEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUU U TIEPBBIC ClIeACTBUS U3 HUX. CTIOCOOBI 3a1aHMs
MPSIMBIX U IJIOCKOCTEH B mpocTtpaHcTBe. O003HAUECHUS MIPSAMBIX U
IJIOCKOCTEN

10

N306paxeHune cedyeHU nupamuibl, Kyda v Mpu3Mbl, KOTOPBIE TPOXOJISAT
yepe3 ux péopa. M300paxxeHue nepecedeHus MOIy4eHHBIX IJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUIN Pa3HBIMH IBETAMU

11

N3o06paxeHnune cedyeHuit nmupamuibl, Kyda v Mpu3Mbl, KOTOPBIE TPOXOJISAT
yepe3 ux péopa. M3o0paxxeHue nepecedeHus MoIy4eHHBIX IJIOCKOCTEH.
PackpammBaHue NOCTPOEHHBIX CEYEHUH Pa3HBIMU LIBETAMU

12

N3o6paxeHune cedyeHuit mupamuibl, Kyoa v Mpu3Mbl, KOTOPbIE IPOXOJIAT
yepe3 ux péopa. M300paxxenue nepeceyeHus moIy4eHHbIX IJI0CKOCTEH.
PackpaiBanue noCTpOEHHBIX CEUEHUN Pa3HbIMU IIBETAMU

13

N3o6paxeHune cedyeHuit mupamMmuibl, Kyoa v Mpu3Mbl, KOTOPbIE TPOXOJISAT
yepe3 ux péopa. M300paxxeHue nepecedeHus moIy4eHHBIX IJI0CKOCTEH.
PackpaiBanue NOCTPOEHHBIX CEUEHUN Pa3HBIMU IIBETAMU

14

MetoJ cneoB sl TOCTPOCHUSI CEUCHHI

15

Merton cnenoB s nocTpoeHus: cedyeHnil. CBOMCTBA MepeceueHri MPsSIMbIX




U IJIOCKOCTEN

16 Meton cienoB uist TOCTpoeHusl ceueHuil. CBoMCTBa EPECEUEHUM MPSAMBIX
U TUIOCKOCTEN

17 [TocTpoenue ceueHuii B mupamue, Kyoe rmo Tpém ToukaMm Ha pEopax.
Co3zaHne BBIHOCHBIX YEPTEXKEH U 3alKCh I1aroB MOCTPOEHUS

18 [Toctpoenue cevueHuii B mupaMue, Kyoe mo TpéM ToukaMm Ha péopax.
Co3/1aHH€e BBIHOCHBIX YEPTEKEH 1 3aMKCh IIar0B NOCTPOEHUS

19 [TocTpoenue ceuenunii B mupamMue, Kyoe rmo TpéM ToukaMm Ha pEopax.
Co3znanne BBIHOCHBIX YEPTEXKeH U 3alKCh I1aroB MOCTPOSHUS

20 [TocTpoenue ceuenuit B mupamuie, Kyoe rmno Tpém ToukaMm Ha pEopax.
Co3/1aHH€e BBIHOCHBIX YEPTEKEH 1 3aMKCh I1ar0B NOCTPOEHUS

21 [ToBTrOopenue mianumerpun: Teopema 0 IPONMOPIIUOHAIBHBIX OTPE3KaxX.
[Tonobue TpeyroabHUKOB

22 IToBropenue mnannmerpun: Teopema Menenas. PacueTsl B ceUeHHSIX Ha
BBIHOCHBIX 4epTexax. McTopusi pa3BUTHsI IJIAHUMETPUU U CTEPEOMETPUN

23 KonTponbHas pabota "Akcuomsl ctepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxeHue NpsmMbIX B IpocTpaHcTBe. CKpEINBAIOIINECs
npsimbie. [Ipu3Haku ckpenBaronmxcs npsmoix. [lapannenbHbie npsMele B
IIPOCTPAHCTBE

25 Teopema 0 CyILIECTBOBAHUM U €IUHCTBEHHOCTH IIPSAMOM NapaJlIeIbHOU
JAHHOM MPAMOM, IPOXOASIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXKalllen
Ha JIaHHOM npsAMoii. Jlemma o nepeceyeHnn napauleIbHbIX MPSMBIX
MJIOCKOCTBIO

26 [TapamiensHOCTB Tpex NpsMbIX. TeopeMa 0 TpEX mapayIeIbHBIX IPSIMBIX.
Teopema 0 CKpeIMBaOIUXCsI MPSMBIX

27 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOICTBA NApPaJIJIEIIBHOTO
npoekTupoBanus. M300pakeHne pa3HbIX GUTyp B mapayieaIbHOMU
IPOEKLIUU

28 [lenTpanbHas NpoeKUus. YTOJI C COHAIIPABIEHHBIMU CTOPOHAMU. YTOJI
MEXIY NPSMbIMU

29 3amauy Ha JJOKa3aTeIbCTBO M UCCIIEIOBAaHNE, CBI3aHHEIC C
PacroI0KEHUEM MPSIMBIX B IPOCTPAHCTBE

30 [TonsTHS: MapanIenbHOCTh NPSAMOM U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napamieabHOCTH IPSAMOM U IITOCKOCTH. CBOMCTBA
[1apAJUIEIbHOCTH IPSIMOM U INIOCKOCTH

31 I'eomeTprueckue 3aaun Ha BBIYMCIEHUE U I0KA3aTENbCTBO, CBA3aHHBIE C

MMapaJJICJIbHOCTLIO IIPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBC




[TocTpoenue ceueHus, IPOXOASILIETO Yepe3 JaHHYIO MPSIMYIO Ha YepTexKe

32 Y MapaJUIEIBbHOTO JPYTror npaMoil. Pacuér oTHomeHui !

33 [TapannenpHas IpoeKLs, IPUMEHEHHUE 71l TOCTPOEHUS ceueHuit Kyba u 1
napauienenunena. CBolicTBa napajuieienunesa u Npu3Mbl

34 [TapautenpHble IOCKOCTU. IIpr3HaKK mapawieIbHOCTH ABYX INIOCKOCTEN 1

35 Teopema o napasuieaIbHOCTU U CMHCTBEHHOCTH [UIOCKOCTH, npoxonﬁmeﬁ" 1
4yepe3 TOUKY, HE IPUHAJIEKAITYO TaHHOW IJIOCKOCTH U CIEACTBUS U3 HEE

36 CBoiicTBa napajuieNIbHbIX INIOCKOCTEN: 0 MapajlIeIbHOCTH TpAMBIX § 1
IepeceyeHusl IpU NepecedeHNH JBYX NapauIeIbHbIX INIOCKOCTEN TpEeThel
CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00 OTpe3Kax MapaieabHbIX

37 MPSIMBIX, 3AKITOYEHHBIX MEXKIY MMapalieIbHbBIMU IUIOCKOCTIAMHU; O 1
NIEepPECEYCHUH NPSIMOM ¢ ABYMsI NTapaJIIeIbHBIMU IIJIOCKOCTSMU

38 IToBTopenue: Teopema [Tudaropa Ha mIOCKOCTH 1

39 [ToBTOpEHME: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a 1 MPSIMOYTOJILHOTO MapasuIesIeIuIe /1a 1

41 Brruucienne aimH oTpe3KoB B KyOe ¥ IPsIMOYTOJIbHOM NapaJlieIeUIe e 1

42 [lepneHAUKyISIPHOCTH HpSIMO‘I:/’I 1 wiockocTu. [IpusHak 1
NEPIEHUKYJISIPHOCTH NPSIMON U INIOCKOCTH

43 [lepnieH UKy ISIPHOCTD npﬂMofl U iockocTu. ITpusnax 1
NEPIEeHIUKYJISIPHOCTH IPSIMON U IJIOCKOCTH

44 Teopema o CylieCTBOBaHUYU U €TUHCTBEHHOCTH 1'£p5[MOI71, MPOXOIAIIEH 1
4yepe3 TOUKY IPOCTPAHCTBA U NEPIEHANKYJIIPHON K IIJIOCKOCTH

45 [110CKOCTH M IEPIEHAUKYIISIPHBIE UM IIPSIMbIE B MHOTOTpPaHHHUKaX 1

46 [1710CKOCTH ¥ EPIICHIUKYJIIPHBIE UM NIPSIMbIE B MHOIOIPAHHUKAX 1

47 Ilepnenukynsip u HaknoHHas. [locTpoeHue nepneHauKyIspa U3 TOUKH Ha 1
PSIMY1O

48 [lepnenaukynsap u HaknoHHad. [locTpoeHne nepneHauKyIsIpa U3 TOUKH HA 1
IPSIMYIO

49 Teopema o0 Tpéx nepneHAUKYIsIpax (mpsimasi M oOpaTHasi) 1

50 Teopema o TpEx nepneHANKYIIsipax (mpsiMasi 1 oOpaTHasi) 1

51 YT0J MeXAy CKpEIMBAOIMMUCS TPSIMBIMU 1

59 [Touck NEPIEHMKYIAPHBIX MPAMBIX C IOMOLIBIO NEPIIEHIMKYIAPHEIX 1
IIJI0CKOCTEN

53 OpToroHajbHOE NPOEKTUPOBAHUE 1

54 [TocTpoenue ceuenuii Kyoa, IpU3Mbl, IPABUIBHOM MUPAMUIBI C TOMOILBIO 1

OpPTOTOHAJIBHOUN MPOEKIINH




[TocTpoenue ceueHuii Kyoa, IpU3MBbL, IPABUIBHOM MUPAMUIBI C TOMOILBIO

33 OPTOrOHAJILHON MPOEKIIMHU

56 CI/IMMeTpI/IfI B IIPOCTPAHCTBE OTHOCUTEIBHO IIOCKOCTH. IlmockocTn
CUMMETpPUN B MHOTOTpaHHHUKaX

57 [Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U TNIOCKOCTH KaK CIIEACTBHE
CUMMETPUU

58 IIpaBuiIbHBIE MHOTOIpaHHUKH. Pac4€r paccTosHUI OT TOYKH 10
IIJIOCKOCTH

59 IIpaBunbHBIE MHOTOTPAaHHUKH. Pacd€r pacCTOSIHUI OT TOYKH 10
IJIOCKOCTH

60 CrnocoOsl OINYCTATH NEPHEHAMKYIAPBI: CAMMETPHS, CIBUT TOYKH 110
apaJuICIbHON NPSIMOU

61 CaBur 1o HenapajuienbHON NpIMOI, U3MEHEHHUE PAaCCTOSTHUI

62 KonTponbHas 'I')a60Ta "B3aumHoOe pacnonoxeHue MpsMbIX U MJI0CKOCTEN B
IIPOCTPAHCTBE

63 [ToBTOpEHME: Yroa MeKAy NPSIMBIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMa KOCUHYCOB

64 [ToBTOpEHME: YrOa MEKAY CKPEIIUBAOIIUMUCS IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpuyeckue METObl BEIUMCICHHS YTila MEXKTY MPSIMBIMU B
MHOIOTpaHHHKaX

66 JIByrpanssbiil yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yria

67 HepneH;[mEynﬁpHHe m1ockocTy. CBOMCTBA B3aMMHO NEPIIEHIUKYJISIPHBIX
IJIOCKOCTEN

68 [Tpusnak NIEpIIEH MK IIAPHOCTH IJIOCKOCTEM; Teopema o npﬂuMoﬁ
IIEpEeCcEeUEHMs IBYX IIJIOCKOCTEN MEPIEHANKYJIISIPHBIX TPEThEN MIIOCKOCTH

69 [TpssMoyTOBHBIN Mapasuienenunen; Kyo; u3MepeHusi, CBoiicTBa
IPSIMOYTOJIBHOTO NTapaJuIeIICIMIIe1a

70 Teope"Ma 0 JMaroHaJIi NIPsMOYTOJIBHOTO NapajuIeIeUIIea U CIEACTBHE
u3 Heé

7 CrepeoMeTpuuecKre U NPUKIAAHbIE 3a7a4H, CBI3aHHbIE CO B3aUMHBIM
PAaCIOI0KEHUEM NPSIMBIX U INIOCKOCTH

7 IToBTOpEHME: CKpEIMBAIOLIUECS NPSMBIE, TapPAJUIEIbHBIE IIIIOCKOCTH B
CTaHJIAPTHBIX MHOTOTPaHHHUKAX

73 [Tapa napayenbHbIX IVIOCKOCTEH Ha CKPEIMBAIOIINXCA MTPSMBIX,
pPacCTOSIHUE MEXKY CKPEUIMBAIOUIMMHUCS NPSIMBIMU B IIPOCTBIX CUTYaLUAX

74 PaccTosiHME OT TOUKM 10 IJIOCKOCTH, PACCTOSHUE OT MPSIMOU 10

IIJIOCKOCTH




Beluncienue paccToOSHUN MEKIY CKPEIIUBAIOLUMUCA NIPSIMBIMU C

75 IIOMOILBIO NEPIEHIUKYJIIPHOHN JIOCKOCTH !
76 TpéxrpanHblil yroy, HEpaBEHCTBA ISl TPEXTPAHHBIX YIi0B. Teopema 1
[Tudaropa, TeopemMbl KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOTO yIiia
77 DJIeMEHTHI CPepUIECKO TEOMETPHH: T€OIE3MYECKUE JIMHUU Ha 3eMIIe 1
78 Konrposnsnas padora "Yrisl u paccrosiaus’ 1
79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHMK M €ro 3JIeMEHTHI" 1
80 [Inpamupa. Buael nupamua. [IpaBunbsHas nupamuaa 1
81 [Tpusma. [Ipssmast u HaknoHHas npusmsl. [IpaBribHas npusma 1
82 [Ipsimoii napajuienenunes, NpsIMOYTOJIbHBIN Mapaienenumnes, Kyo 1
83 Boinyxkiible MHOrorpasHuku. Teopema Ditniepa 1
34 Boinyxiblie MHororpannuku. Teopema Ditnepa. [IpaBuiibHble u 1
MIOJIYIPABUIIbHBIE MHOTOTPAHHUKHU
85 Konrposabnas padora "MHororpaHHUKH" 1
86 IToHsiTHE BEKTOpA HA IJIOCKOCTH M B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3HOCTh BEKTOPOB 1
89 [IpaBuiio mapayenenumena 1
90 YMHOXKEHHE BEKTOpa HA YHUCIIO 1
91 Pasnoxenne BekTopa mo 0azucy TpEX BEKTOPOB, HE JICKAIIUX B OJJHOU 1
IJIOCKOCTH
92 CkasnsipHoe MpOU3BEJCHUE 1
93 Brlunciienue yria MexJ1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiiue 3a1a4u ¢ BEKTOpaMu 1
95 [Ipocreiilne 3a1a4u ¢ BEKTOpaMu 1
96 IIpocreiimue 3a1aum ¢ BEKTOpaMHU 1
97 [Ipocreiilne 3a1a4u ¢ BEKTOpaMu 1
98 O06o011eHre ¥ cUCTeMaTH3alMsl 3HAHUI 1
99 O06o0u1IeHre ¥ cUCTeMaTH3aIMsl 3HAHUI 1
100 | Wrorosas KOHTpOJbHAs paboTa 1
101 | Hrorosast KOHTpoJbHas paboTa 1
102 | OO6o0uieHne U cucTeMaTru3alus 3HaHu| 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102




11 KITIACC

Ne Komirectso 4acon Aara DJIeKTPOHHbIE HU(PPOBLIE
/i Tema ypoxa Beero KOﬁHTpO.HbeIe HpﬁaKTH‘IECKl/Ie E;};‘le 06PA30BATETBHBIE PECYPChI
padoThI padoThI

1 IToBTOpenue TeMsl "KoopAanHATHI BEKTOpa HA MJIOCKOCTH U B 1
npocTpaHcTBe"

2 IToBTOopenue Tembl "CKaisipHOE NPOU3BEICHUE BEKTOPOB" 1

3 IToBTOpeHue Tembl "Boeruncienue yriia Mexay BEKTOpaMu B 1
npocTpaHcTae”

4 [ToBTOpEeHME TeMbl "YpaBHEHNE IPSIMOM, MPOXOAAIIEH Yepes /1Be 1 1
ToukH'". BXxoHas KOHTpoOJIbHAs paboTa

5 VYpaBHEHUE JIOCKOCTH, HOPMaJlb, YpPaBHEHUE IIJIOCKOCTH B 1
OTpe3Kax

6 YpaBHEHHE IJIOCKOCTH, HOPMaJlb, YPaBHEHUE TJIOCKOCTH B 1
OTpEe3KaxX
BekTopHoe npousBeaeHue 1

8 JluneliHble HEpaBEHCTBA, JIMHEMHOE TPOrpaMMUpPOBAHUE 1
Jlunelinple HEpaBEHCTBA, JIMHEMHOE TPOrpaMMUPOBAHUE 1

10 AHaIIMTUYECKHE METO/IbI pacy€Ta yrjia MeX1y NpSMbIMU B 1
MHOTOT'PAHHHKAX

1 AHaIMTHYECKHE METO/BI pacy€Ta yIjia MeK1y INIOCKOCTSMH B 1
MHOTOIPAHHHKAX

12 DopMya pacCTOsIHUS OT TOYKH 10 INIOCKOCTU B KOOPAMHATAX 1

13 Haxox/1eHne paccTosIHUM OT TOUKH JI0 INIOCKOCTH B Ky0Oe 1

14 HaxoxneHue paccTOSIHUN OT TOUKH J0 MNIOCKOCTH B MPAaBUJIBHOM 1
upamMuie

15 KoHTtponbHas pabora "AHanuTudeckas reomeTpus" 1 1

16 CedeHHsi MHOTOTPAHHUKOB: CTaHIAPTHBIE MHOTOTPAHHUKHI 1

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEJ0B 1

18 CeueHust MHOTOTPAaHHUKOB: CTAaHAAPTHbIE MII0CKOCTH, 1
MePECEUCHHS MPSIMBIX U TUIOCKOCTEH

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH: MApaJUICIbHBIC CEUCHUS 1

20 [TapajutenpHbIe NpsMbIE U INIOCKOCTH: pACYET OTHOLICHUI 1

71 [TapannensHbIe MPSAMBIE U TUIOCKOCTH: YTJIBI MEKTY 1
CKPELIMBAIOIIMMUCS TPSIMBIMHU

22 [lepnenauKyIsipHbIEC TPSIMBIE U TNIOCKOCTH: CTAaHAAPTHHIE Naphbl 1




NEPNCHANUKYJISIPHBIX MJIOCKOCTEH B MMpAMBIX, CUMMCTPpHUU
MHOI'OI'PAaHHHWKOB

23 [leprieHAMKYSIPHBIE TPSIMBIE U INIOCKOCTH: TEOPEMA O TPeX
MEPIICHINKYJIIpax

24 [lepnenauKkyasipHbIC TPSIMBIE U IJIOCKOCTH: BEIYUCICHUS JITTUH B
MHOTOTpaHHHKaX

25 [ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
TI0IIAJIEH, COOOpaXKEeHUs OA00us

26 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB, (DOPMYIIBI 115t
TI0MAEH, COOOpaKEHUS MOA00Hs

27 [ToBTOpEHME: MIOMAAX MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
TI0IAJEH, COOOpaKeHUs MOA00us

28 IInomany cedyeHnii MHOTOTPaHHUKOB: TUIOLIAAN IIOBEPXHOCTEM,
pa3pe3aHusi Ha YacTH, COOOpaxKeHHsI MOA00MS

29 [Tnomanu ceyeHnit MHOTOTPAHHHUKOB: TUTOMIAN TIOBEPXHOCTEH,
pa3pe3aHusi Ha YacTH, COOOpaykeHus 1o100us

30 Kontponbhas padota "[loBTOpeHNE: MHOTOIpaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31 O06béM Tena. OObeM NMPSIMOYTOJIBHOTO MapauieenuIeaa

32 3anmaun 06 yaABOGHUH Ky0a, 0 KBaJpaType Ky0da; 0 TpUCEKIIUN
yria

33 CrepeoMeTrpuueckue 3aauu, CBI3aHHbIE C 00bEMOM
MPsIMOYTOJIBHOTO MapasuielieNnuIe ia

34 [TpuknagHbie 3a1a4u, CBI3aHHBIE C BBIYUCICHUEM 00bEMA
IPSIMOYTOJIBHOTO Hapasuiesenunena

35 O0BEM IPSIMON MPU3MBI

36 CrepeomMeTpuYeCKHE 3a/1a4i, CBSI3AHHBIE C BEIYMCICHUEM
00BbEMOB MPSIMON TPU3MBbI

37 [Ipuksagaeie 3a1a4u, CBSI3aHHbBIE C 00BEMOM NPSIMON MPU3MBbI

38 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONPEAETIEHHOTO
uHTerpasia. O6bEM HaKJIOHHOM MPU3MBI

39 Brruncnenne 06bEMOB Tell ¢ TOMOIIBIO OMPEIETIEHHOTO
uHTerpasia. O6bEM nUpaMusl

40 ®opmyna o0bEMa mupamuabl. OTHOIIEHHE 0O0BEMOB MUPAMHUL C
00LINM YTJIOM

41 ®opmyna o0béMa nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHUL C

00LINM YIJIOM




42 CrepeoMeTpruecKue 3aa4u, CBI3aHHbIE ¢ 00bEMaMU HAKIIOHHOM 1
PU3MBI

43 CrepeoMeTprUeCcKue 3a]1a4M, CBI3aHHBIC C 00bEMaMK MUPAMHUTBI 1

44 [Tpuknagasie 3agaun 1o Teme "OOBEMBI TeN'", CBA3aHHBIC C 1
00BEMOM HAKJIOHHON IPU3MBI

45 [Tpuknanueie 3anaqn mo teme "OO0bEMBI TeN", CBA3aHHBIC C 1
00BEMOM MUPAMHU/IBI

46 ITpumenenne 06bEMOB. BerunciaeHue paccTosHUS 10 TUIOCKOCTH 1

47 KoHnTtponbHas padora "O6bEM MHOTOrpaHHHKA" 1

48 [{unuHapryeckas MOBEPXHOCTb, 00pa3yroIINUe UIHHIPHUECKON 1
MTOBEPXHOCTHU

49 Humnaap. [pamoit kpyrosoit muuHAp. [L1omans moBepxHoCTH 1
WIHH]pA

50 Konuueckas moBepXHOCTh, 00pa3yIolie KOHUYECKOM 1
noBepxHocTu. Konyc

51 CedeHne KOHyca MII0CKOCTHIO, TAPATIICITHHOM IITIOCKOCTH 1
OCHOBaHUs

52 VYceuénnslit konyc. M300pakeHre KOHYCOB U YCEUEHHBIX 1
KOHYCOB

53 ITnomans 60KOBOM MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomans 60KOBOM MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH KOHYCA 1

55 CrepeomeTprYeCKHE 3a/1a4l Ha JI0KA3aTeIbCTBO M BEIYMCIIEHUE, 1
MOCTPOEHUEM CEUEHUM IMWINH/IPA, KOHYCca

56 CrepeomeTpuyuecKkue 3aJ1a4 Ha I0Ka3aTeIbCTBO U BBIUKCIICHUE, 1
MOCTPOCHHUEM CEUECHUH IMIIMHPA, KOHYCa

57 IIpuknagneie 3a/1a4u, CBSI3aHHBIE C ITUIMHIPOM 1

58 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C ITUIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue cdepsl U mapa ¢ miockocThio. Kacanue mapa u 1
chepnl 10ckocTh0. By u n3o0paxeHue mapa

61 [Tepeceuenue cepsl u mapa ¢ miockocteio. Kacanue mapa u 1
cdepsl IIOCKOCThI0. By u n3obpaxenue mapa

62 Ypasuenue cepsl. [Tnomans chepsl u e€ yactei 1

63 Cummerpus cdepsl 1 mapa 1

64 CrepeomeTpuueckue 3aJ1a4i Ha 10Ka3aTeIbCTBO U BBIUKCIICHUE, 1

CBs3aHHbIE CO chepol U MapoM, TOCTPOSHUEM HX CEUEHUMN




IJIOCKOCTBIO

65 CrepeomeTpuyuecKkue 3aJ1a4i Ha 10Ka3aTeIbCTBO U BBIUKCIICHUE, 1
CBsI3aHHBIE CO c(hepoil U mapom, MOCTPOCHUEM HX CEUECHUHN
TJIOCKOCTBIO

66 [TpuknasHble 3a7a4u, CBA3aHHBIE CO cepoil U mapom 1

67 [ToBTOpEHME: OKPYKHOCTH Ha IJIOCKOCTH, BBIYUCIICHUS B
OKPYXHOCTH, CTaHJAPTHBIE MOI00US

68 Pasznuynble KOMOWHAIIMY TeJ BpallleHUs! 1 MHOTOTPaHHUKOB 1

69 3agaum o Teme ""Tena 1 TOBEPXHOCTH BpaleHus " 1

70 3agaum o Teme ""Tena ¥ TOBEPXHOCTH BpaleHus " 1

71 KontposbHas padora "Tena 1 NOBEpXHOCTH BpauieHus" 1

72 O6bém nunuaapa. Teopema 06 00bEME IPSIMOro HUIMHAPA 1

73 Boruncnenue 00bEMOB TN ¢ TOMOIIBIO ONPEACIEHHOTO 1
uHTerpasia. O6béM KoHyca

74 [Tnomaau 60KOBOM M MOJHON MMOBEPXHOCTH KOHYCA

75 CrepeomMeTpuyeCcKHe 3a/1a4u, CBSI3AaHHBIE C BEIYUCICHUEM |
00BEMOB IUITUH/IPA, KOHYCA

76 [Tpuxmnanueie 3anaun mno reme "OOBEMBI U TUIOIIA N 1
TOBEPXHOCTEN TeN"

77 O06béM mapa u maposoro cekropa. Teopema 00 00bEMe mIapa. 1
[Tnomane chepsl. CTepeomeTpuyecKue 3a1auu, CBI3aHHBIC C
BBIUHCJICHHEM 00BEMOB Il1apa, HIApOBOT0 CETMEHTA U IIAPOBOTO
CEKTOopa

78 [Tpukmnanueie 3anaqn o reme "OO0bEMBI TeN", CBS3aHHBIC C 1
00BEMOM m1apa u miomaasio chepbl. COOTHOIIEHUS MEXTY
TUTONIAIIMUA TTOBEPXHOCTEH M 00bEMaMHU TTOTOOHBIX TEJ

79 [Tono6HbIe Tena B mpocTpaHcTBe. MI3MeHeHne 00bEMa pu 1
nonobuu. CrepeoMeTpuyecKue 3a7auu, CBI3aHHbIE C
BBIYHMCJICHHEM 00BEMOB TeJI U TJIOMIA e TOBEPXHOCTEN

80 KonTponbras padota "Ilnomanm moBepXHOCTH U 00bEMBI 1
KpPYTJIbIX Ten"

81 JIBuxenust npoctpancTBa. OtoOpakenus. J[BrkeHus u 1
paBeHCTBO Guryp. OO1IMe CBOMCTBA TBUKCHHIMA

82 Buas! nBrkeHui: apajuieabHbIN IEPEHOC, LICHTPAJIbHAs 1
CUMMETpUS, 3epKajbHasi CHMMETPHsI, TIOBOPOT BOKPYT MPSIMOH

83 ITpeoOpa3oBanus nogobus. Ilpsimas u chepa Ditnepa 1




84

FGOMeTqueCKHC 3aa4u Ha IPUMCHCHHUC IBUKCHUA

85

KonrtpossHas padora "Bekropsl B mpocTpaHcTse"

86

O6o6maromee nopropenue 11 moHATHI U METOZOB Kypca
reomerpun 10—11 kiaccoB, cucremaTu3amus 3HaAHUM:
"[TapayiesbHOCTh NPSIMBIX M INIOCKOCTEN B IPOCTpaHCcTBE"

87

Oo6o6maromee nopropenue 11 moHATHI U METOZOB Kypca
reometpun 10—11 kiaccoB, cucteMaruzanus 3HaHui: "BekTopbl
B IIpocTpaHcTBe"

88

O6o6maromee nopropenue 11 moHATHI U METOZOB Kypca
reometpun 10—11 kiaccoB, cucteMaruzanus 3HaHui: "BekTopbl
B IIpocTpaHcTBe"

89

O6o0matotiee nmoBropeHue 11 moHATHIT 1 METOJIOB Kypca
reomerpun 10—11 kimaccos, cucreMarusanus 3Hanui: "O0beM
MHOTOrpaHHHKaA"

90

O6o0matomiee moBropenue 11 moHATHII 1 METOJIOB Kypca
reomerpun 10—11 kimaccoB, cucremMarusanus 3HaHui: "O0beM
MHOrOrpaHHHKa"

91

O6o06matomiee moBTopeHue 11 MoHATHIT 1 METOJIOB Kypca
reomerpun 10—11 kiaccoB, cucremarusanus 3Hanuii: "[1nomanu
MTOBEPXHOCTH U O0BEMBI KPYTJIIBIX Te"

92

O6o0matomiee moBTopeHue 11 MoHATHIT 1 METOJIOB Kypca
reometrpun 10—11 kiaccos, cuctemarusanus 3Hanuii: "[1nomanu
MTOBEPXHOCTH U 00BEMBI KPYTIIBIX TeN"

93

HTorosasi KOHTpoJIbHAs paboTa

94

HToroBasi KOHTpoOJIbHAs paboTa

95

[ToBTOpeHme, 0600IIEHNE M CHCTeMaTH3allsl 3HAHUHT

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B
paSBI/ITI/II/I COBpeMCHHBIX I/IH)KeHepHBIX nu KOMHBIOTepHBIX
TEXHOJIOTUHU

97

Hcropwust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B
paBBI/ITI/II/I COBpeMeHHBIX I/IH)KeHepHBIX nu KOMHBIOTepHBIX
TEXHOJIOTUH

98

Hcropwust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

99

Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH




100

Hcropust pa3BUTUSA CTEPEOMETPUU KaK HAyKU U €€ POjlb B
pPa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU

101

Hcropust pa3BUTUS CTEPEOMETPUN KaK HAyKU U €€ pOJlb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU

102

Hcropust pa3BUTUS CTEPEOMETPUN KaK HAyKU U €€ POJlb B
pPa3BUTUN COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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