PABOYASA ITPOT'PAMMA
yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

U1 oOygarommxcst 10 Ki1accoB



IHOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBiIsieTCSI OAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro 001ero oopa3oBaHusl, Tak
KaKk 00eCreuyrMBaeT BO3MOXKHOCTh HM3Y4YEHHUsS JUCHUIUIMH €CTECTBEHHO-HAyYHOW HANpaBICHHOCTH W
IIPEIMETOB I'YMaHUTapHOro LUKJIA. [I0CKOIBKY JIOrH4ecKoe MbIIIeHne, OpMUPYEMOe NTPU U3Yy4EHUN
00y4aroIUMUCS MOHATUHHBIX OCHOB FTEOMETPHUH, ITPH TOKA3aTEIHCTBE TEOPEM U MOCTPOCHHUHU LETIOUKH
JIOTMYECKUX YTBEP’KACHUHN MPH PELICHUH I'€OMETPUUYECKUX 3a/1a4, YMEHUE BBIIIBUIaTh U ONPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO MCIIONB3YIOTCS IPU PELIECHUM 3a]1a4 €CTECTBEHHO-HAyYyHOro IUKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Lenb ocBOeHMS MTpOrpamMmbl yueOHOTro Kypca «['eomeTpus» Ha yriayO0I€HHOM ypOBHE — pPa3BUTHE
MHMBUYAJIBHBIX CHOCOOHOCTEH OO0ydaroluXcsi HPU H3YYEHUM TEOMETPUH, KaK COCTaBJIAIOILEH
npeaMeTHo obmactu  «MaremaTnka W MHPOpPMATHKa» uepe3 oOecledeHHe BO3MOKHOCTH
IPUOOPETEHUS U UCII0Ib30BaHUs 00JIee IITyOOKHUX T€OMETPUUYECKUX 3HAHUHM U JeHCTBUM, crielin(UUIHbIX
TEOMETPHH, W HEOOXOIUMBIX JUIsl YCIEUIHOTO MPO(EeCcCCHOHATBHOTO O0pa3oBaHMs, CBA3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATUKH.

[IpropuTeTHBIMU 337ayaMu Kypca F€OMETpUU Ha YriayOJIE€HHOM YpPOBHE, PACIIUPSIOMIMMU U
YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclIMpeHue MpeACTaBICHUs O T€OMETPUM KaK 4acTU MHUPOBOM KyJbTYpbl U (hopMupoBaHHE
OCO3HAaHUs B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypaX KaKk O BaXHEHIIHUX
MaTEMaTUYECKUX MOJEJIAX, MO3BOJISIIOIIMX OIUCHIBATh UM HM3y4yaThb pa3HbIE SIBICHUS OKPY)KAIOIIETO
MUpa, 3HaHUE OHATHIHOTrO anmnaparta 1o paszaeny «CrtepeoMeTpus» ydeOHOro Kypca reOMeTpUH;

(dbopMHpOBaHUE YMEHUS BJIAJETh OCHOBHBIMU MOHATHUSMHU O MPOCTPAHCTBEHHBIX (QUTYypax U UX
OCHOBHBIMM CBONCTBaMHM, 3HaHHE TeopeM, (HopMysl M yMEHHME UX IPUMEHSTb, YMEHHUS JOKa3bIBaTh
TEOPEMBbI U HaXOJUTh HECTAHAAPTHBIE CLIOCOOBI pELIEHMS 3a/1a4;

dbopmMHpoBaHHE YMEHHMs paclo3HaBaTh Ha 4YepTekaxX, MOJENsAX U B peaJbHOM MHpe
MHOTOTPaHHHUKH U T€JIa BPaLeHHsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

(dbopMHpOBaHHE MOHUMAHMS BO3MOXKHOCTH aKCHMOMAaTHYECKOIO MOCTPOCHMSI MaTeMaTHYEeCKHX
TeopHii, GOpMUPOBaHKNE TOHUMAHUS POJIA AKCUOMATHKH TIPH MTPOBEACHUHN PACCYKICHHIA;

(dbopMHpOBaHNE YMEHHUS BIIaI€Th METOJaMHU JI0Ka3aTeNbCTB U AITOPUTMOB PELICHUs, YMEHUS UX
MPUMEHSITh, IPOBOAUTH TOKA3aTEIbHBIE PACCYKIEHUS B XOJ€ PELICHUS] CTEPEOMETPUUECKUX 3a]ad U
3aJjad € MPAKTUYECKHM coJep’kKaHueM, (OPMHUPOBAHME TMPEJICTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNIbCTB MPU 0OOCHOBAaHUM MaTeMaTHYECKUX YTBEP)KIEHUN U POJIM aKCUOMAaTUKH B MPOBEICHUN
JENYKTUBHBIX PacCyKICHUN;

pa3BUTHE M  COBEPIICHCTBOBAHUE HWHTEJUIEKTYaJIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEN
o0yyJaroImuxcs, HO3HaBaTEIbHOW aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS,
MHTEpeca K U3Yy4eHHUIO T€OMETPUH;

¢dopmupoBaHHe  (QYHKUMOHAJIbHOM  I'pPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpPUM:  yMEHUs
pacrno3HaBaTh MpPOSBIEHUS T€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peaybHbIX
KM3HEHHBIX CUTYallUsX W MPU U3YUYEHUU JIPYTUX Y4E€OHBIX MPEIMETOB, NMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAETUPOBAaHUSl PEATBHBIX CHUTYallMil, MCCIEI0BAaHUS IOCTPOECHHBIX MOJIEJeH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIepKaTeIbHBIMU JUHUSAMH yuyeOHoro kypca «I'eomerpusi» B 10-11 kmaccax
aBisAoTcs:  «lIpsiMple M TUIOCKOCTH B TIPOCTpaHCTBE», «MHororpaHHukmn», «Tena BpaleHus»,
«BexTophl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/BHIKEHUS B IPOCTPAHCTBEY.

CohopmynmupoBannoe Bo DPI'OC COO TpeGoBaHHE «yMETh ONEPUPOBATH TOHATHAMUY,
peNeBaHTHBIMU T€OMETPUH Ha yrayonéHHoM ypoBHe oOydenns B 10—11 kmaccax, OTHOCUTCS KO BCeM
cojiep KaTeNbHBIM JIMHUSAM Y4eOHOTo Kypca, a popMupoBaHHe JOrMYECKHX YMEHUN pacupeenseTcs He
TOJIBKO TIO COJEpXaTelbHbIM JIMHHUSIM, HO M 1o roaaMm oOydenus. CopepxaHue oOpa3oBaHMS,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yinbTaTaM ocBoeHHs DenepanbHOil paboueil Mporpammel,
pacnpeieIéHHBIM 110 ToJjaM 00yueHusl, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHNAIBHBIM ~ BOIpocaM — oOydarouriecss oOpamjaguch HEOJHOKPaTHO. ITO  TO3BOJISET



OpraHM30BaTh OBJIAJIEHUE TEOMETPHUUYECKMMM TMOHATHSMH W HaBbIKAMHM IOCIIEJOBATEIbHO U
MOCTYIATENbHO, C COOJIFOICHUEM TIPHUHIIUIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIIOYATH B OOIIYIO
CUCTEMY F€OMETPHUYECKHX MPEACTaBICHUN 00YUaroIMUXCsl, paclIupsis U yriryosss e€, o0pa3ysi IpoYHbIe
MHOECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3matk ycnoBus s guddepeHnManuu  OOydeHHs, TIOCTPOSHHUS  MHIUBUIYATbHBIX
0o0pa3oBaTeNbHBIX MPOrpaMM, O0ECHeUUTh YIIyOJIEHHOE H3Y4YeHHE T'€OMETPUHU KaK COCTABIISIOIIEH
yaeOHoro npeamera «MareMaTukay;

MOATOTOBUTH O0YYAIOIIMUXCS K MPOJIOJDKEHUIO U3yUEHUSI MaTEMaTUKU ¢ Y4€TOM BbIOOpa Oy ayiieit
npodeccuu, odecnieunBas MPEEeMCTBEHHOCTh MKy 00IINM 1 MPodeCcCHOHATBHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «I'eomerpusi» Ha yriryOJ€HHOM ypoBHe oTBoautcs 204 gaca: B 10
kiacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B He1elo).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE MOHATUS cTepeoMeTpuu. Toduka, mpsmasi, MIIOCKOCTb, MpocTpaHcTBO. [loHsTHe 00
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosjokeHue npsMbIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, IMapaJUIe/bHbIE U
ckpemuBaromuecs npsmele. [Ipu3Haku ckpemmBaromuxcss npsaMmbiX. [lapamiensHOCTh HPAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: NapajulebHbIe IPSIMbIE B IPOCTPAHCTBE, apauIEIbHOCTD TPEX NPSIMBIX,
[apajuIeIbHOCTh MPSIMON U II0CKOCTH. [lapaienbHoe U IeHTpalibHOE TPOEKTUPOBaHKE, U300pakeHNe
¢uryp. OCHOBHBIE CBOICTBA MapauIeNbHOTO NpoekTHpoBaHus. M3o00paxkenue Gpuryp B napamuieabHOR
IIPOCKLUUU. YTJIbl C COHAIPaBICHHBIMM CTOPOHAMH, YIOJl MEXAY MNPAMBIMA B IIPOCTPAHCTBE.
[TapamienpHOCTh IUIOCKOCTEH: MapajulelbHblE IIJIOCKOCTH, CBOMCTBA MapajuIeNbHBIX IUIOCKOCTEH.
[Ipocreiime MpOCTpaHCTBEHHBIE (PUTYPHI HA IUIOCKOCTH: TETPa’p, MapajUielienuIe]l, MOCTPOSCHHE
CEUYCHUU.

[lepneHMKYIAPHOCTh MPSAMOW M IUIOCKOCTH: TNEPIEHIUKYJSPHBIE NPAMBIE B IPOCTPAHCTBE,
IIpsIMBbIE NIApaJUIEIbHbIE U NEPIIEHIUKYIISPHBIE K IIJIOCKOCTH, IPU3HAK NEPIEHANKYIISIPHOCTH IPSIMON U
MIJIOCKOCTH, T€OpeMa O TMPSMOM TMEePHNEeHIUKYISIPHOU TUIOCKOCTH. OpTOTOHANBHOE TPOECKTHUPOBAHUE.
IlepnieHUKYISAp U HAKIOHHBIC: PACCTOSHUE OT TOYKU JO IIJIOCKOCTH, PACCTOSHUE OT IPSAMOHN 110
IUIOCKOCTH, MpOeKIus (Urypsl Ha IUIOCKOCTh. IleprneHauKyaspHOCTh MJIOCKOCTEH: MpHU3HAK
MEPIEHIUKYISIPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX mepreHuKynsapax.

VYTIuBl B IPOCTPAHCTBE: YroJl MEKY IPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YTOJI, JMHEHHBIM yrol
IABYrpaHHoro yria. TpéxrpaHHslii 1 MHOrOrpaHHble yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBoMCTBa MIOCKUX U ABYIPAaHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB
JUI TPEXTPAHHOTO YIJa.

MHOrorpaHHUKHU

Bunel MHOrOorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosnpHas mpusMma, npsmas u
HAKJIOHHAs NPU3MbI, OOKOBasi M MOJHAs NMOBEPXHOCTh Npu3Mbl. [lapaminenenunen, npsMoyroiabHbIN
napajuleJienunes] U ero cpoiictBa. Kparwaiimine myTd Ha NMOBEPXHOCTHM MHOrorpaHHuka. Teopema
Oiinepa. [IpoctpanctBenHast Teopema [ludaropa. [Mupamuaa: n-yronpHas mupamuaa, mpaBUIbHAS U
yceu€HHas nupamuabl. CoiicTBa pédep M OOKOBBIX I'paHel npaBuiIbHOW mupamuiabl. [IpaBuibHBIC
MHOT'OTPaHHUKH: ITPaBUJIbHAS IPU3Ma U IPAaBWIIbHAS MHPAMHUJIA, IPABWIIbHAS TPEYTOJIbHAS TUPAMUIA U
NpaBUJIBHBIN TeTpasap, ky0. [IpencraBienue o MpaBUIbHBIX MHOTOTPAHHHUKAX: OKTadJIp, 10JIEKadIp U
HUKOCAdIP.

Bblunciienue 31€MEHTOB MHOTOIPAaHHHMKOB: pEOpa, aumaroHanu, yriasl. [lmomans OGokoBoi
MOBEPXHOCTU U TOJHOW MOBEPXHOCTH MPSIMON NPU3MBI, IUIOIIAb OCHOBaHUI, TeopeMa O OOKOBOMH
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MPABUIBHOMN
MApaMU/IbI, TEOpPEMA O IJIOMAAN YCEUEHHON TUPaMU/IBI.



CumMMeTpusi B MPOCTPAHCTBE. DJIEMEHTH CHMMETPHUH MPAaBUIbHBIX MHOTOIpaHHUKOB. CUMMETpHS
B TPAaBWJIBHOM MHOTOIPAaHHHKE: CHMMETPHs Mapajiesienuresna, CAMMETPHs MPAaBUIbHBIX MPU3M,
CUMMETpHS IPABUILHOM MUPaMU/IbI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U ITPOTUBOIIOJIOKHO HAIPABICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JleicTBHSI ¢ BEKTOpaMHU: CJI0KEHUE U BHIYMTAHHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHO)KEHHE
BEKTOpa Ha yncio. CBolicTBa ciokeHHs BEKTOpoB. CBOMCTBa yMHOKEHUS BEKTOpa Ha uncio. [lonarue
KOMIUTaHapHbIe BeKTOpbl. [Ipu3Hak komrutanapHocTd TpEX BekTopoB. IIpaBuiio mapansenenumnena.
Teopema 0 pa3yiokeHHH BEKTOpa IO TpPEM HEKOMILIAHApHBIM BekTOpaM. lIpsMoyronpHas cucrema
KoopauHaT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpIMHATaMH BEKTOpa U
KOOpJAMHATaMM TOYEK. YTOJI MeXAy BeKTopamu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOI'O KYPCA «I'EOMETPUA»
(YI'IYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazknancKoe BOCIUTAHUE:

Cc(OPMHUPOBAHHOCTh T'PAXKAAHCKON MO3ULUHN 00YYaroIerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YjieHa POCCHHCKOTO OOIIECTBa, MPEACTABICHHE O MAaTEMaTHYECKHMX OCHOBaX (YyHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYp IPa)JaHCKOro oduiecTBa (BbIOOPHI, OIMPOCHl U JPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMH WHCTHTYTaMH B COOTBETCTBHHM C WX (DYHKIUSAMH U
Ha3HA4YEHUEM;

2) NaTPHOTHYECKOE BOCITUTAHNE:

C(OPMHUPOBAHHOCTb POCCUICKONW TI'pa)KAAaHCKOM HMIAEHTHUYHOCTH, YBaXEHHUS K IPOLUIOMY U
HACTOSIIEMY POCCHMCKOM MAaT€MAaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHKECHHSM POCCHUMCKHUX
MaTeMaTHUKOB ¥ POCCUHMCKON MaTeMaTHYECKOW IIKOJIbI, UCIIOJIb30BaHUE 3TUX JOCTUKEHUH B JIPYIHX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

3) AYXOBHO-HPAaBCTBEHHOE BOCIIHTAHHE:

OCO3HaHHE IYXOBHBIX IIEHHOCTEH POCCHHMCKOro Hapoja, CpOpPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HaHUSl, STUYECKOT0 MOBE/IEHUS, CBI3aHHOIO C MPAKTUUYECKUM MTPUMEHEHHEM JTOCTHKEHUN HayKH U
JEeSITeIbHOCThIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyIyIIETO;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas ICTETUKY MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajay, pEUIeHUH, pacCyKAEHUH, BOCIPUUMYHMBOCTH K MaTEMAaTUYECKHM AacleKTaM
Pa3IMYHBIX BUIOB UCKYCCTBA,

5) pu3nyeckoe BocnuTaHue:

c(OPMHPOBAHHOCTh YMEHHS NPUMEHATh MaTeMaTHYEeCKHe 3HAHWS B MHTEpECax 370POBOTO U
6e3omacHOro o0pasa *HU3HH, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/I0pPOBBIO (340pPOBOE IMUTAHMUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryisipHas (u3nyeckas aKTUBHOCTH), (pHU3HUECKOe
COBEPILLIECHCTBOBAHHE MTPU 3aHATHIX CIIOPTUBHO-0310POBUTEIBHOMN 1€ATEIIbHOCTBIO;

6) Tpy/0BO€ BoCIMTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTU TPYIOJIOOMs, MHTEpeC K pa3IuyHbIM cdepam
npoeCCHOHATTLHON NIEeSTETFHOCTH, CBS3aHHBIM C MaTeMaTHKOWM W €€ TPUIOKECHUSIMH, yMEHHUE
coBepILIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu M pealn30BBIBATH COOCTBEHHBIE JKU3HEHHBIE
IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4eCKOMYy OOpa3oBaHUI0 M CamMOOOpa30BaHUIO Ha
NPOTSDKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIIEHWH NPAKTUYECKUX 33734y
MaTeMaTHYeCKOH HaNpaBIeHHOCTH;

7) 3K0JIOTHYECKO€E BOCTINTAHHE:



cOPMUPOBAHHOCTh ~ JKOJIOTMYECKOM  KyIbTypbl, NOHMMAaHHE  BIHUSHUS  COLIMAJIBHO-
YKOHOMHYECKUX TPOIECCOB HA COCTOSIHUE MPUPOTHON U COIUAIBHOMN Cpellbl, OCO3HAHUE TII00aTHHOTO
XapakTepa SKOJIOTMYECKUX MpoOJieM, OpHEHTalus Ha NpPUMEHEHHWE MaTeMaTH4YeCKUX 3HaHWM ais
penieHus 3aaa4d B 00J1aCTU OKpYKaroleh cpeibl, MIaHUPOBAHKE TMMOCTYIIKOB M OILIEHKH UX BO3MO>KHBIX
MOCIICACTBHM JIJIs1 OKpPY>KaIOIIEH Cpebl;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HAayKH W OOINECTBEHHOHW MPAKTUKH, MOHMMAHHE MaTEMaTHYECKOW HAyKW Kak chepbl 4eIOBEYEeCKOU
NeSITeNIbHOCTH, 3TANoB €€ Pa3BUTUS U 3HAUMMOCTH JJIS Pa3BUTUS LUBWIN3ALMU, OBJIAJIEHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOM KYJIbTYypOH KaK CpEJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITh
MIPOEKTHYIO U HCCIIEA0BATENbCKYIO JIEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEePH30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHUYEeCKUX OOBEKTOB, MOHSTUH,
OTHONIICHUH MEXIYy TIOHATUSAMHU, (OPMYIUPOBATH ONPEICIICHUS TOHATHHA, YCTaHABIUBATH
CYLIECTBEHHBIH MpHU3HAK KJIacCU(UKALMKU, OCHOBAHUSA [UIsi OOOOIIEHHMS M CpaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATH, (OPMYIUPOBATh U MPEOOpPa3OBBIBATh CYXKACHUS: YTBEpPAUTEIbHBIE U
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B (haKTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKACHUSX, TMpEAJIararb KPUTEPHUU I BBISIBICHHS 3aKOHOMEPHOCTEH u
MPOTUBOPEUHIA;

JenaTh BBIBOJBI C HWCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTHMBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTENbCTBA MATEMATHYECKUX YTBEPXKICHUM (TMpsSAMbBbIE U OT
MIPOTUBHOTO0), BBICTpaNBaTh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY)KJICHHS ¥ BBIBO/IBI;

BBIOMpATh CHOcO0 pemieHus ydeOHOW 3ahayu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHS,
BBHIOMPATh HAOOJIEE MOIXOAIINN C YUETOM CaMOCTOSATENILHO BBIJICIICHHBIX KPUTEPUEB).

basoBble ucciieqoBare/ibCKHe AeHCTBUA:

WCIIOIb30BaTh BOMPOCHI KaK WCCIIENOBATEIbLCKUIT WHCTPYMEHT TMO3HaHUsA, (PopMyIupoBaTh
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOIIEMY, YCTaHABIMBATh HCKOMOE U IaHHOE, (hOPMUPOBATH
TUIIOTE3Y, apI'YMEHTUPOBATH CBOIO IMO3UIIUIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITENILHO CINIAHUPOBAHHBIM 3KCIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJIECHUIO
O0COOEHHOCTEN MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHUS, MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOATENbHO (HOPMYyIHUpPOBaTH OOOOIICHUS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaAOIO/IEHNUs, WCCIENOBaHMs, OLIEHWBATh JIOCTOBEPHOCTH IMOJIYUYEHHBIX pE3YJIbTAaTOB, BHIBOJOB U
0000IIEHN;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE MMPOIIECCA, a TAKKE BBIIBUTaTh MPEANOI0XKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATh JePUIUTHI WH(POpPMAIIUM, NAHHBIX, HEOOXOAMMBIX 11 OTBETa HAa BONPOC W IS
pelieHus 3a1a4u;

BBIOMPATh MHPOPMAIIUIO U3 UICTOYHUKOB PA3JIMYHBIX THIIOB, aHAJTU3UPOBATH, CHCTEMAaTU3UPOBAThH
Y UHTEPIPETUPOBATh NH(DOPMALIUIO PA3TUYHBIX BUJOB U (OPM MpeACcTaBICHUS;

CTPYKTYpPUPOBaTh WH(OpPMAIMIO, TPEACTABIATh €€ B PA3NMYHBIX (Popmax, WILTIOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAJEKHOCTh MHPOPMAIIHH IO CAMOCTOSITEIbHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.



KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe H1eiCTBUSA

Oo0menue:

BOCIPUHUMATH U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSMHU U IEJIIMU OOILECHUS,
SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaxX, /JaBaTh
MOSICHEHHUSI 110 XO/1y PEIeHHUsI 3a/1a4l, KOMMEHTHUPOBATD MOJIyYE€HHBIN pe3ybTaT;

B X07Ie 00CYKJICHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXIaeMOI TeMbI, IPOOJIEMBI, periacMoin
3a/lauM, BbICKA3bIBaTh MWJICH, HAIICJICHHbIE HAa IIOUCK PEIICHHUS, COMOCTaBISATh CBOU CYXICHHS C
CYXJCHHSIMH JPYTHX YYaCTHHKOB JHAlIoTa, OOHAPYKHUBATh DPA3JIMYUE M CXOJCTBO TMO3UIUH, B
KOPPEKTHOI opMe GopMyIupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PEe3yibTaThl PEIIEHUS 3aJadyd, OJKCIEPUMEHTA, MCCIEIOBaHUsA, MPOEKTA,
CaMOCTOSITENILHO BbIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3ajqad Mpe3eHTallMd U OCOOEHHOCTEH
ayJIuTOPHH.

PeryasiTuBHbI€ YHUBEPCcAJIbHbIE YUeOHbIe 1eCTBUSA

Camoopranu3anus:

COCTaBJIATH I1JIaH, AITOPUTM PEIICHUS 3a]]a4, BBIOUPATh CIIOCO0 pelIeH s ¢ Y4ETOM UMEIOIIUXCS
PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUI C
y4€TOM HOBOM HH(OpMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJLJIEKT:

BIIa/IETh HABBIKAMHU TMO3HABATENbHON pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUU U
MBICJIUTENIBHBIX TPOIIECCOB, UX PE3YyJIbTaTOB, BIAJETh CIOCOOAMHU CAMOIPOBEPKU, CAMOKOHTPOJIS
mpolecca v pe3ysibTaTa pelieHusl MaTeMaTHYeCKON 3a/1auH;

MPEABUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTB MPU PEIICHUU 33]]a4H, BHOCUTH KOPPEKTUBBI
B JCATENBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, AaHHBIX, HAWJIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBHUE Pe3yJbTaTa LEJIN U YCIOBHIM, OOBSICHATH MPUYUHBI TOCTHXKECHUS WIH
HEJOCTHKCHHSI PE3yJIbTaTOB JIEATSIBHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OIECHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MMOHUMATh U UCTIOJIB30BaTh IPEUMYIIIECTBA KOMAHHON U HHIUBUAYATbHON pabOThI P PEIICHUN
y4eOHBIX 3a/1a4, IPUHUMATH 11€JIb COBMECTHOM ESITeIbHOCTH, TNIAHUPOBATH OPraHU3aIMI0 COBMECTHOM
paboThl, pacnpenensiTh BUIbI pabOT, JOTOBapHBAThCs, OOCYXAaTh IMPOILECC U Pe3yabTaT padoTHI,
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

y4acTBOBATh B IPYIIOBBIX opMax padoThl (00CykAeHUs, 0OMEH MHEHU, «MO3TOBBIE IITYPMBI»
Y WHBIE), BBITIOJHITH CBOIO YacTh Pa0OTHl M KOOPAUHUPOBATH CBOM JIEUCTBHS C IPYTUMHU WICHAMH
KOMaH/Ibl, OI[EHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

IHNPEAMETHBIE PE3YJBTATHBI

K xoniry 10 kiaacca o0ydarOmuiicss HAy4YUTCS:
cBOOOJIHO OMEpUPOBATh OCHOBHBIMH MOHSTHUSIMH CTEPEOMETPHH IMPH PEIICHUU 3a/1ad U MPOBEACHUU
MaTE€MaTHYECKUX PACCyKICHUN;
MPUMEHSITh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 3a/1aY;
KHaCCI/I(i)I/IHI/IpOBaTI) B3aMMHOC PAaCIIOJIOXKCHUEC IMMPAMBIX B ITPOCTPAHCTBE, IUIOCKOCTEHN B IMPOCTPAHCTBE,
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTRBE;
CBO60)IHO OIICPHUPOBATE MOHATHAMH, CBA3AHHBIMHU C YyrjlaMW B IPOCTPAHCTBE: MEKAY HNPSAMBIMU B
MPOCTPAHCTBE, MEXKTY MPSMOU U TIIOCKOCTHIO;
CBO60)IHO OIICpHUPOBATH TOHATUAMHU, CBA3aHHBIMH C MHOI'OI'PaHHHUKAaAMMU,
CcBOOOJHO pAaclo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMUa, MPSMOYTOIbHBIN
napajuiesenumnes, Kyo);
KJIacCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS sl KJIaccu(uKaIy;
CB060)IHO OIICPpHUPOBATH MTOHATUAMHU, CBA3aHHBIMH C CCHCHHUEM MHOTOT'PaHHUKOB ITJIOCKOCTBIO,



BBINOJIHATh MapajljiebHOE, LIEHTPAJIbHOE M OPTOrOHAJIbHOE NMPOEKTUPOBaHHE (PUIYp Ha IUIOCKOCTH,
BBINOJIHATE H300paXeHus: (GUTyp Ha MIOCKOCTH;

CTPOUTH C€UYEHUSI MHOIOI'PaHHUKOB Pa3IMYHBIMH METOJIaMH, BBIIIOIHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKU
U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh MJIOUIAU [TOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, MUpaMU/a), TEOMETPUUECKUX TEI C
IpUMEHEHUEM (HOPMYIT;

CBOOOJHO ONIEPUPOBATh MOHATUSAMH: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH,
LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOO/JHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOLIMMH BEKTOPaM U KOOPIMHATAM B IIPOCTPAHCTBE;
BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH;

pelmaTh 3a7ayd Ha J0Ka3aTeJbCTBO MAaTEMATUYECKMX OTHOIIECHHH M HAaXOXJEHUE T'eOMETPUYECKHX
BEJIMYMH, MPHUMEHSS W3BECTHBIE METOJbI NPH PEIICHUH MaTeMaTHYeCKHX 3aJad MOBBIIIEHHOTO M
BBICOKOT'O YPOBHSI CII0)KHOCTH;

MPUMEHATHh MPOCTEHIINE MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

U3BIICKaTh, TPEOOPAa3OBBIBATE M  HMHTEPIPETUPOBATH HWHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHSTH IOJIyYCHHbIC 3HAHWS Ha MPAKTHKE: CPAaBHUBATh M aHAIM3WPOBATh pealibHBIE CHTYAallWH,
IPUMEHATh U3yYEHHbIE TOHATHS B IIPOLECCE MOMCKA PELICHUs MaTeMaTH4ecKu chopMyIupoBaHHOMN
poOJIeMBI, MOJICIMPOBATh pEAbHBIE CHUTYallMM Ha S3bIKE T€OMETPHUH, HCCIIECAOBATH MOCTPOSHHBIE
MOJIJIN C HCIOJIb30BAHUEM TI€OMETPHUECKUX IIOHATHM M TeopeMm, ammapara aiaredpsl, peliaTh
MPAaKTUYECKHE 33]]aUH, CBA3aHHBIC C HAXOXKJICHUEM I€OMETPUIECKUX BEITMYUNH;

MMETb IPECTaBICHUs 00 OCHOBHBIX 3Talax Pa3BUTUS I€OMETPUHU KaK COCTaBHOM YacTH (hyHIaMeHTa
Pa3BUTHS TEXHOJIOTHM.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
Ne || HaumeHnoBaHue pa3ienoB u KonunuecTBo uacoB DnexTpoHHbIE (IIUPPOBLIC)
/T TEM MIPOTPaMMBbI o0pa3oBaTenbHbIE PECYPCHI
Bcero||KonTponsnsie| [ [paktnueckne
paboThI paboThI
1 |[BBexmeHue B cTepeOoMETPHIO 23 1
2 ||B3aumHOe pacnonoxeHne npsMbIX 6 1
B IIPOCTPAHCTBE
3 |[[lapannenbHOCTB NPAMBIX K 8
IUIOCKOCTEH B IPOCTPAHCTBE
4 ||llepneHauKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
5 ||Yruel n paccrosHusA 16 1
6 |[MHOrorpaHHMKH 7 1
7 ||BexTopsl B IPOCTpaHCTBE 12
8 |[lToBropenne, 0bobmIEHHE U 5 2
cucTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO YHACOBIIO || 102 6 0
[TPOTPAMME
11 KJIACC
KonnuaectBo wacos




Ne || HaumenoBanue pasnenos ||Beero|Kontponbubie|[Ipaktudeckue|| OnekrponHbIe (L1H(POBLIC)
n/n Y TEM NIPOTPAMMBI paboThI paboThI o0pa3oBaTeNbHbIE PECyPChI
1 ||/AHanuTnueckas reomeTpHs 15 1
2 ||[loBropenue, 0600IIEHUE U 15 1
cUCTeMaTHU3alMsl 3HAHUH
3 ||O6BéM MHOTrOrpaHHHKA 17 1
4 ||Tena Bpamenus 24 1
5 |[Inomany noBepXHOCTH U 9 1
00BEMBI KPYTIIBIX TEJ
6 ||dBmwxenus 5 1
7 ||[loBTopenue, 06001IIEHUE U 17 2
CHUCTEMATH3alUsl 3HAHUHK
OBIIEE KOJIMYECTBO YACOB 102 8 0
110 ITPOTPAMME
MNOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KonnuecTBo 4acos [Hara DNEeKTPOHHBIE
n/m U3y4EHUs (ppoBBIC
Bceero||[KonTtponbsneie| [Ipaktnyeckue 06pa3oBaTeIbHbIC
paboThI paboThI pecypesl
1 OCHOBHBIE ITpaBHJIa H300paKEHUS Ha 1
PHUCYHKE IUIOCKOCTH, TapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
2 |[lloHsTHA cTEepeoMETpHH: TOUKA, 1
npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OCHOBHBIC ITpaBUJIa U300pasKeHUS Ha
PHUCYHKE IUIOCKOCTH, TapaIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
3  ||[lonsATus: nepecexaromuecs 1
IUIOCKOCTH, NE€PECcEeKaroIuecs
npsiMas ¥ INIOCKOCTb;
HOJIyIIPOCTPAaHCTBO
4 ITonsTHs: nepecekaromuecs 1
IUIOCKOCTH, TIE€PECEKaIOIuecs
npsiMas ¥ INIOCKOCTb;
HOJIyIIPOCTPAaHCTBO
5 MHoOrorpaHHuKH, H300pakeHHe 1
MPOCTEHINNX MPOCTPAHCTBECHHBIX
(uryp, HECYIIECTBYIOMIX 00BEKTOB
6 MHororpasHuKH, U300pakeHrne 1
MPOCTEHINNX MPOCTPAHCTBECHHBIX
(huryp, HeCyIeCTBYIOUIMX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPUH U NIEPBBIC 1
CJICJICTBUS U3 HUX
8 ||AkcuoMmbl cTepeoMeTpUu U IIEpBbIe 1
CJIJICTBUS U3 HUX
O ||AkcuoMbI cTepeOMETPUU U TIEPBbIE 1
cieactBus u3 HuX. CrnocoObl




3aJaHus IPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HaYCHUS
MPSIMBIX U TUIOCKOCTEN

10

N300pakeHue Ce4yeHU MMpaMusl,
Ky0a ¥ IPHU3MBI, KOTOPBIE IIPOXOST
yepes ux péopa. MzobpaxkeHue
HepecedeHus MoJayYeHHbIX
miockoctel. Packpammusanue
HNOCTPOEHHBIX CEUEHHUH pa3HBIMU
I[BETaMU

11

N300pakeHue Ce4eHU IpaMubl,
Ky0a ¥ IIPHU3MBI, KOTOPBIE IIPOXOMST
yepes ux péodpa. M3obpaxenue
HepecedeHus MOJyYEeHHbIX
miockocTel. Packpammusanue
IOCTPOEHHBIX CEUEHUH pa3HbIMU
L[BETaMU

12

N300paxkeHne ceYeHni MupaMuibl,
Ky0a ¥ IPU3MBI, KOTOPBIE IPOXOIST
yepes ux péopa. M3obpaxenue
MepeceyeHUs OITyYeHHBIX
IockocTel. PackpammBanue
MOCTPOCHHBIX CEYCHHUI Pa3HbIMU
[[BETaMU

13

MN3oOpaxkenne cedeHnii TUPaMUIBI,
Ky0a U MPU3MBI, KOTOPBIE MPOXOIST
yepe3 ux péopa. Mzobpaxenue
MepeceueHNs! MOTYIEHHBIX
miockoctel. PackpammBanue
MIOCTPOSHHBIX CEYEeHHH pa3HbIMU
[[BETAMH

14

Mertopa cienoB uist HOCTPOCHUS
CEeueHHUH

15

Merto[ cnenoB 11 HOCTPOSHUS
ceueHnii. CBOMCTBA MepecedeHHA
MPAMBIX U INIOCKOCTEN

16

MeTo/ CIIe/10B [JIsl TOCTPOCHHS
ceueHuil. CBoiicTBa nepecedeHui
HPSIMBIX H IUIOCKOCTEHN

17

IlocTpoenue ceueHuii B nupaMue,
KyOe 1o TpéM ToukaM Ha p&Opax.
Co3naHue BBIHOCHBIX YepTexen 1
3aMUCh I1aroB NOCTPOEHUS

18

Iloctpoenue ceuenuii B nupamue,
KyOe 1o TpéM ToukaM Ha p&Opax.
Co3znaHue BEIHOCHBIX YepTEKeH 1
3aIMCh IIATOB OCTPOCHHMS

19

Iloctpoenue ceueHnuii B nupamue,
KyOe 1o TpéM Toukam Ha péopax.
Co3naHue BEIHOCHBIX UepTexei u
3aIHCh IIaroB MOCTPOCHHS

20

IlocTpoenue ceueHnii B mupamuae,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3naHue BEIHOCHBIX YepTexel 1
3aIUCh IIaroB NOCTPOCHUS

21

IToBTopenue uianumerpuu: Teopema
0 MPONOPLHUOHANLHBIX OTPE3KaX.
Tlono6ue TpeyroJbHUKOB

22

TToBTOpenue wianuMetpuu: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX uepTexax. Mcropust




Pa3BUTHS IUIAHUMETPUH K
CTEPEOMETPHUU

23

KonrposbHas paboTa "AKCHOMBI
crepeomerpun. CeueHus"

24

B3anmHoe pacmonoxeHue MpsMbIX B
npoctpancTBe. CKpeluBaromuecs
npsimblie. [Ipu3naku
CKPELIMBAIOLIIXCS MPSIMBIX.
[TapannensHbIe TPSMBIE B
MIPOCTPAHCTBE

25

Teopema o cyleCTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOi
napajielbHOl JaHHOW NPsSMOH,
MPOXOSIIEH depe3 TOUKY
MPOCTPAHCTBA U HE JIeXKaIIel Ha
JaHHOU npsAMoil. Jlemma o
MIEPECEeUCHNH NapauIeIbHBIX
HPSIMBIX IJIOCKOCTBIO

26

[TapaiensHOCT TpeX NPSMBIX.
Teopema o Tpéx mapauIeTbHBIX
npsAMeIX. Teopema o
CKPELTMBAIONINXCS MIPSIMBIX

27

TTapasnensHOE MPOESKTHPOBAHKE.
OCHOBHBIE CBOMCTBA MapajlIeIbHOTO
npoekTupoBaHus. M3o0paxenue
pasHbIX GUTYp B MapajuiebHON
MPOSKIIUU

28

LlentpanpHas npoekuus. Yron ¢
COHATIPABICHHBIMA CTOPOHAMIL
Yroa Mexay npsMbIMU

29

3ajaun Ha JJOKa3aTeIbCTBO U
HCCIICIOBAHKE, CBSI3aHHBIC C
PacoNIOKEHHEM TIPSIMBIX B
OPOCTPaHCTBE

30

IlonsATus: napamienbHOCTh NPSIMON U
IUIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napanieabHOCTH IPSAMON U
miockocty. CBoiicTBa
napajieabHOCTH MPSAMON U
IUIOCKOCTH

31

I'eomeTprueckue 3a1auu Ha
BBIYHCIICHUE U I0KA3aTEIIbCTBO,
CBSI3aHHBIE C APAIIIEITFHOCTBIO
MPAMBIX U INIOCKOCTEN B
IPOCTPAHCTBE

32

Iloctpoenue ceueHus, MIPOXOAAIIETO
yepes IaHHYIO NMPSIMYIO Ha 4epTexe
U TIapajyIeNbHOT O APYToN MpsIMOH.
Pacuér oTHOmMEHMIH

33

TapastensHas mpoexnuus,
MPUMEHCHHUE U1 TIOCTPOCHUSA
CeueHUit Ky0a U mapaulelienumeNna.
CaotlicTBa nmapaujienenumneaa u
TIPU3MBI

34

[TapannensHpie MIOCKOCTH.
IIpu3Haku napamienbHOCTH IBYX
TJIOCKOCTEH

35

Teopema o mapannenbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MIPOXOSIIIe uepe3 TOUKY, He




MPUHAICKAIYIO JaHHOM MJI0CKOCTH
U CICACTBUS U3 HEE

36

CBoticTBa mapaieNbHbIX
IUIOCKOCTEH: 0 MapauieIbHOCTH
IPSIMBIX ITepecedeH s IpU
MIEPECEUCHUH JIBYX ITapaJuIeIbHBIX
TUIOCKOCTEH TpeThei

37

CBoiicTBa mapaieNbHbBIX
IUIOCKOCTEN: 00 OTpe3Kkax
napajuieNbHBIX MPSAMBIX,
3aKIIIOYEHHBIX MEXKIY
NapajuieNbHBIMHU IUIOCKOCTSIMH; O
MepeCeUeHNH PSIMOH C ABYMS
napauiebHBIMHU IUIOCKOCTSIMA

38

IToBTopenue: Teopema Iudaropa Ha
MIIOCKOCTH

39

[ToBTOpEHHE: TPUTOHOMETPHUS
MPSAMOYTOJIbHOT'O TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
HapareNenune1a

41

Brruncrienue ayiMH 0TpEe3KOB B KyOe
U TIPSIMOYTOJIBHOM TapalljiesienuIe/ie

42

IlepnienuKynApHOCTD NPSAMOM U
mwiockocth. [Ipm3aax
HNEPHNEHIUKYISAPHOCTH MPSIMOM U
IUIOCKOCTH

43

IlepnieninKyIApHOCTD NPSAMON U
mwiockocth. [Ipm3aax
NEPHIEHIUKYISIPHOCTH MPSIMOM U
IUIOCKOCTH

44

Teopema o cyrecTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOIA,
MPOXOSIIEH depe3 TOUKY
MPOCTPAHCTBA U NEPIEHAUKYIIPHON
K TUIOCKOCTH

45

IInockocTy ¥ nepneHAUKYIApHbIE
UM TIPSIMBIE B MHOTOTPaHHHKAX

46

IInockocTy ¥ NepHeHAUKYIAPHbIE
UM TIPSIMBIE B MHOTOTPaHHHKAX

47

Ilepnennukynsp U HaKJIOHHAs.
IlocTpoenue nepneHAuKyIsApa u3
TOYKH Ha IPSIMYIO

48

Ilepnennukynsp U HaKJIOHHAs.
IlocTpoeHue nepneHaAuKyIsApa u3
TOYKH Ha IPSIMYIO

49

Teopema o TpEX nepHeHANKYIApax
(psiMast u oOpaTHas)

50

Teopema o TpEX nepHeHANKYIApax
(nmpsimast u oOpaTHas)

51

Vron MEXKAY CKpEIIUBAOIIUMUCA
MPpsAMBIMU

52

Ilouck neprneHIuKyIApHBIX TPSIMBIX
C TIOMOIIBIO MEPIEHIUKYISIPHBIX
IUIOCKOCTEH

53

OpToroHaibHOE MPOESKTUPOBAHUE




54

[MocTpoenue ceyeHuit kyoa, MpU3MBbI,
MPaBUIILHOW ITMPAMHUIBI C TOMOIIBIO
OpPTOTOHAIFHON TPOEKITUN

55

IMocTtpoeHue ceueHuil kyba, IPU3MBL,
HPaBUIBHOHN MTHPAMHIBI C TOMOIIBIO
OPTOrOHAIILHOM IPOEKIIUU

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJILHO IIOCKOCTH.
ITnockoctu cumMeTpuil B
MHOTOIPaHHHKAX

57

ITpu3Hak nepneHIuKyIIpHOCTH
HPSIMOH U IJIOCKOCTH KaK CIIEICTBUE
CUMMETPUU

58

[IpaBuibHBIE MHOTOTPAHHHUKH.
Pacuér paccTosinuit oT TOUKHM 10
TUIOCKOCTH

59

IIpaBuIbHBIE MHOIOTPAHHUKHY.
Pacuér paccrosHuii OT TOUKH 110
IUIOCKOCTH

60

CriocoObI OMyCTHUTH
MEPIEHAUKYIISAPBI: CHMMETPHS,
C/IBUT TOYKH I10 TapaJIeIbHON
psIMOH

61

CaBur 1o HenapajieIbHON NPSIMOH,
M3MEHEHUE PACCTOSHUN

62

Kontponbhas padota "B3anMHoe
PacHoNOKEHUE TIPSIMBIX U
TUIOCKOCTEH B IPOCTpaHCTBE"

63

IloBTOpEHHE: yroa Mex 1y NpSMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64

TToBTOpEHHE: YroJ MEXKITY
CKpETINBAIOIUMUCS IIPIMBIMH B
IPOCTPaHCTBE

65

reOMeTpI/I‘IeCKI/Ie METOAbI
BBIUHCIICHUS YTJIa MEXKAY MPSIMBIMU
B MHOT'OI'paHHUKaX

66

JByrpannstii yron. CBOHCTBO
JUHENHBIX YTJIOB JBYTPAHHOTO yIia

67

TlepnieHANKYISPHBIE TUIOCKOCTH.
CBolicTBa B3aUMHO
TEPIIEHIUKYIISIPHBIX TUIOCKOCTEH

68

IIpu3nak neprneHauKyIIpHOCTH
IJIOCKOCTEM; TeopeMa 0 MpAMOi
MEpeceueHus ABYX INIOCKOCTEN
NepIEeHIUKYIISPHBIX TPETheH
IJIOCKOCTH

69

IIpsiMoyronbHBIil Mapauienenunes;
Ky0; u3MepeHus, cBoiicTBa
IPsIMOYTOJIBHOTO Napajliesienunea

70

Teopema o 1uarosanu
HPsIMOYTONIBHOTO MapaiieNnenuesaa
U CJIEACTBHE U3 HEE

71

CTepeOMeTpI/I‘IeCKI/Ie " IPpUKJIaAHBIC
3aJ]a4uu, CBA3aHHBIC CO B3aMMHBIM
PacroJIOKEHHUEM IIPAMBIX U
IJIOCKOCTHU




72

[ToBTOpEHHE: CKPECUINBAOIIHECS
OpsIMBIe, TIApaLIeIbHbIE TTIOCKOCTH B
CTaHJIAPTHBIX MHOTOTPAaHHHUKAX

73

Hapa napauieJIbHbIX IUIOCKOCTEN Ha
CKPCIIUBAIOIINXCA IPSAMBIX,
PacCTosIHUE MEXKAY
CKPCIIUBAIOIIUMHUCA IIPAMBIMU B
IMMPOCTBIX CUTYalUAX

74

PaccTosiHEe OT TOYKH 10 IJIOCKOCTH,
paccTosiHUE OT IPSAMOii 10
TUIOCKOCTH

75

Brruncnenue paccTosHuit MeXIy
CKPELIMBAIOUIMMUCS MPSIMBIMU C
MIOMOIIBIO TTEPIEHANKYIISPHOM
TUIOCKOCTH

76

TpéxrpaHHbIii yroj, HEpaBEHCTBA
UL TPEXTPaHHBIX yrioB. Teopema
IMudaropa, TeoOpeMbl KOCUHYCOB U
CHHYCOB JiJIs TPEXTPAHHOIO yIia

77

DneMeHTHI chepudecKoil TeOMEeTpHH:
reo/Ie3nYecKue JINHUK Ha 3eMIie

78

Kontponbnas padoTa "Yrisl u
paccrostHus"

79

Cucremaru3anus 3HaHAN
"MHOTOTpaHHUK U €Tr0 dJIEMEHTHI"

80

IIupamuna. Bugs! nupamua.
IIpaBunbHas nupamuga

81

IIpusma. IIpsimas u HakJIOHHAs
npusMsl. IIpaBunbpHas npusma

82

IIpsmoii napannenenunen,
IPSIMOYTOJIbHBIN Iapajyieaenunes,
KyO

83

Bblnykiible MHOTOIpaHHHKH.
Teopema Diinepa

84

BBIITyKITble MHOTOTPAHHHKH.
Teopema Diinepa. [IpaBunbHbIe 1
HOJTYIIPABUIIBHBIC MHOTOTPAHHUKH

85

KonTponsHast padoTa
"MHororpaHHuku"

86

IlonsTHE BEKTOPA HA MIOCKOCTU U B
IPOCTPAHCTBE

87

CymMa BEKTOPOB

88

PasnocTh BEKTOPOB

89

HpaBI/IJIO napauiejaenunena

90

YMHOX€EHHE BEKTOpa Ha YUCIIO

91

Paznoxenune BekTopa 1o 6asucy Tpéx
BEKTOPOB, HE JISKAIIUX B OJAHOM
IJIOCKOCTH

92

CkansipHO€ IpoU3BeICHNE

93

Brruncnenue yrina Mexxay BeKTopamu
B IIPOCTPAHCTBE




IUIOCKOCTH B KOOpAMHATax

94 ||lIpocreiimue 3a1a4u ¢ BEKTOpaMu 1
95 ||[Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1
06 ||[Ipocreiilue 3anaun ¢ BEKTOpaMu 1
97 ||IIpocreiitue 3ana4n ¢ BEKTOpaMu 1
08 |[|O600mmenue u cucreMaTu3anust 1
3HaHUH
09 |[|O600mmeHue U cucTeMaTu3anusL 1
3HaHUH
100||ATorosas xoHTpobHas pabora 1 1
101||ATorosas xoHTposbHas paboTa 1 1
102||O6061menue u cucreMaTU3aIys 1
3HaHHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
IMPOT'PAMME
11 KJTACC
Ne Tema ypoka KonunuecTBo uacos Hara DNEeKTpOHHBIE
n/m U3y4eHUs udposbie
Bceero||KonTponsnsie|I Ipaktnueckne 0GpasoBaTebHbIC
paboThI paboThI pecypeel
1 |/HoBTropenue Temsl "KoopauHaTsl 1
BEKTOpA HA IJIOCKOCTH H B
npoctpaHcTse”
2 |[lloBropenue Temsl "CxkansipHoe 1
MPOU3BEIEHUE BEKTOPOB"
3 ||[IIoBropenue Temsl "Brruncienue 1
yriia MeXIy BEKTOPaMH B
npoctpancTae"
4 ||[loBropenue Temsl "YpaBHeHHE 1
HPAMOM, IPOXOASAIIEH Yepes 1Be
TOYKH"
5 ||YpaBHEHHE MIIOCKOCTH, HOpPMAJIb, 1
ypaBHEHHE IUIOCKOCTHU B OTPE3KaxX
6 ||[YpaBHeHue mIOCKOCTH, HOPMaIb, 1
ypaBHEHHE IUIOCKOCTHU B OTPE3KaxX
€KTOPHOE NTPOU3BETCHHE
Bexroproe np
8 ||/Iunelinble HEpaBeHCTBa, IMHEHHOE 1
HPOrpaMMHPOBAHUE
O  ||/Iuneiinble HEpaBeHCTBa, IMHEHHOE 1
HpOrpaMMHUPOBAHHE
10 [|[AHanuTHYecKHE METOBI pacuéTa 1
yra MeXIy IPSIMBIMH B
MHOT'OIpaHHUKaxX
AHanuTHUECKHE METOJIBI pacuéra
p
yrila MeXIy MIIOCKOCTSIMH B
MHOTOTPaHHHUKAX
@opmyna paccTosHUS OT TOUKH JI0
pMyia p




13

Haxoxaenne paccTostHHiA OT TOUKH
JI0 TUIOCKOCTH B Ky0Oe

14

Haxoxxaenne paccTostHmiA OT TOUKH
JI0 TUIOCKOCTH B TPaBHIILHOM
paMuze

15

Konrponbnas padora
" AHanuTHYeCKasi reoMeTpus"”

16

CeueHus MHOI'OTPaHHUKOB!:
CTaHOAPTHBIC MHOTOTPAaHHUKHA

17

CeueHus MHOTI'OTPaHHUKOB: METO
CJICIOB

18

CeueHus MHOI'OTPaHHUKOB!:
CTaHIAPTHBIC IIJIIOCKOCTH,
MEPECCUCHUS NTPAMBIX U IUIOCKOCTEH

19

[TapannensHble TIPSIMBIE U
TUIOCKOCTH: NapaljieJIbHbIC CeUEHHS

20

[TapannensHble TpSIMBIE U
IUIOCKOCTH: PacuéT OTHOILIEHUM

21

[TapannensHeie psiMBIE 1
TUIOCKOCTH: YTJIbI MEXY
CKPEIIUBAIOIIUMICS MIPSIMBIMH

22

IleprieniuKynsApHBIE TIPSAMBIE U
IUIOCKOCTH: CTaHJapTHBIEC Naphl
MePIEHIUKYIISIPHBIX UIOCKOCTEH U
MPSAMBIX, CHMMETPUHU
MHOTOT'PaHHUKOB

23

[lepnienauKyIIpHbIE NPSIMBIE U
MIOCKOCTH: TEOpeMa O TPeX
HEepIeHUKYNIpax

24

[lepnienauKyIIpHbIE NPSIMBIE U
IUIOCKOCTH: BBIYUCIICHUS JUIUH B
MHOTOI'PaHHHKAX

25

TToBTOpenue: muomanu
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIst
TIOIAIeH, COOOpakeHHs OA00us

26

TToBTOpenue: muomann
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIst
IOIAeH, COOOpakeH s OA00Hs

27

IoBTOpeHue: mIomann
MHOTOYTOJIbHUKOB, (hOPMYJIBI IS
TIOIAIeH, COOOparkeHHus NoA00us

28

IInomanu ceueHui
MHOTOTPAaHHUKOB: TLJIOIIAH
MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
coo0OpakeHHs oA00us

29

ITmomanm cedyeHU
MHOTOTPaHHUKOB: IIJIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHust Ha 9acTH,
coo0OpakeHus noaoous

30

Kontponbnas padota "[loBTOpeHue:
MHOTOTPaHHUKH, CCUCHHSI
MHOTOTPaHHUKOB"

31

O0BéM Tena. O0beM
MPSMOYTOJILHOTO Tapajuieenumnena

32

3agauu 00 yBoeHUH Ky0a, 0
KBaJipaType Ky0a; 0 TPUCEKIUH yIiia




33

CrepeoMeTpHuuecKue 3a1a4u,
CBSI3aHHBIC C 00BEMOM
MPSMOYTOJILHOTO TapaJuieyenumnena

34

[MpuknanHbie 33124, CBI3aHHBIE C
BBEIYHCIIEHHEM 00BEMA
PSMOYTOJILHOTO TTapajuiesienurena

35

O0BEM NPSIMOU IPU3MBL

36

CrepeoMeTpuiecKue 3a1auu,
CBSI3aHHBIE C BEIUMCIEHHEM 00BEMOB
MPSIMON TIPU3MBI

37

IpuxnanHele 3a1a4u, CBA3aHHBIE C
00BEMOM IIPSMOH IIPU3MBL

38

Brruncienne 006EMOB TET C
TIOMOIIIBIO OTIPECTEHHOTO
uHTerpaia. O0bEM HaKJIOHHOH
TIPU3MBI

39

Breruncnenue 006EMOB TEI C
IIOMOIIBIO ONPEIEAEHHOTO
uHterpasa. O0bEM nupaMubl

40

dopmyna 06bEMA TUPAMHUIBL.
OtHoueHre 00bEMOB ITUPAMHL C
0o0mmM yriom

41

dopmyna 06bEMA TUPAMHUIBL.
OtHoueHre 00bEMOB MTUPAMHIL C
0o0mmM yriom

42

CrepeoMeTpHUecKHe 3a/1a4H,
CBSI3aHHBIC ¢ 00BEMaMHU HAKJIOHHOM
[PH3MBI

43

CrepeoMeTpuuecKue 3a1auy,
CBsI3aHHBIE C 00BEMaMU TUPAMHIBI

44

TIpuknaaHble 332491 10 TeMe
"O0BEMEI TeN", CBA3aHHBIE C
00BbEMOM HAKIIOHHOM TIPU3MBI

45

TpukiaaHble 330291 110 TEME
"O0BbEMBI Ten", CBA3aHHBIC C
00BEMOM TTHPAMUJIBI

46

TIpumeHenne 006EMOB. Briuncienue
paccTosHuUs O INIOCKOCTU

47

Koutponbhas padota "O6béM
MHOTOTpaHHUKa"

48

LumHapryecKast IOBEPXHOCTb,
00pasyromue NHIMHAPHUECKON
HOBEPXHOCTH

49

Hununpp. [psamoii kpyrosoit
muauHap. Ilnomanes noBepXHoOCTH
IWIMHIpPA

50

Konnueckast moBepXHOCTb,
o0pa3yrolue KOHUYECKOH
nosepxHocTH. Konyc

51

Ceuenne KOHyca MIOCKOCTBIO,
NapajuIeIbHON TIOCKOCTH
OCHOBAHUS

52

Yceuénnslii konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53

IImomans 60KOBO¥ MOBEPXHOCTH U
MIOJIHOM OBEPXHOCTH KOHYCa




54

[Tnomaae GOKOBOI MOBEPXHOCTH U
MIOJIHOH ITOBEPXHOCTH KOHYCa

55

CrepeomeTpHuecKue 3a1a4n Ha
JIOKA3aTeNIbCTBO U BBIYHCIICHHE,
MIOCTPOSHUEM CeYEeHHH IINHIPA,
KOHYCa

56

CrepeomeTpHuecKue 3a1a41 Ha
JIOKa3aTeJIbCTBO M BEIYUCIICHHE,
MIOCTPOSHUEM CEYESHUH IINHIPA,
KOHYyCa

57

HpI/IKJ'IaHHI)Ie 3ala4u, CBA3aHHBIC C
OUIAHIPOM

58

HpI/IKJ'IaHHI)Ie 3aJla4u, CBA3aHHBIC C
OUIAHIPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
miockocThlo. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua u
n300pakeHue mapa

61

IepecedyeHne cdepsl 1 mapa ¢
iockocThio. Kacanue mapa u
cdepsl IOCKOCThI0. Bua u
n300pakeHue mapa

62

Ypasuenue chepsl. [Inomans chepsr
u e€ gacTei

63

CummeTtpus cdepsl U mapa

64

CrepeoMeTpuuecKue 3a1a4y Ha
JIOKA3aTeLCTBO U BEIYHCIICHHE,
CBsI3aHHBIE CO chepoil U mapom,
MMOCTPOCHUEM UX CEUCHUHN
IUIOCKOCTBIO

65

CrepeoMeTpUYecKUe 3aJa4u Ha
JIOKa3aTeNbCTBO U BBIYHCIICHIE,
CBSI3aHHBIE CO Cepoii U MapoM,
HOCTPOCHHUEM HX CEUCHUI
IJIOCKOCTBIO

66

[pukinaHble 3a/1a4H, CBA3aHHBIE CO
cdepoii u mapom

67

IloBTOpEHHE: OKPYKHOCTH Ha
TUIOCKOCTH, BBIYHCIICHUS B
OKPY>KHOCTH, CTaH/IapTHBIE 11010015

68

Paznuunbie KOM6I/IHaL[I/II/I TCI
BpamicHus 1 MHOTOTPaHHUKOB

69

3agauu 1o teme "Tena u
MOBEPXHOCTH BpaleHus"

70

3anaun o reme "Tena n
MIOBEPXHOCTH BpalieHus"

71

Konrponsnas padota "Tena u
MIOBEPXHOCTH BpalieHus"

72

O6wEéM nunmuapa. Teopema 06
00BEME TIPSIMOTO IIMITHHIPA

73

Breruncienne 006EMOB TETI C
TIOMOIIIBIO OTIPENETEHHOTO
unTrerpana. O06bEM KoHyca




74

[Tmomaam GOKOBOM M ITOJTHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuuecKue 3a1a4H,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
IWJIMHPA, KOHYyCa

76

[puknamHble 3a1a4u 110 TeMe
"O0BEMBI U TUIOIIAAN TIOBEPXHOCTEH
ten"

77

O0BEM I1apa U MIapOBOTO CEKTOpa.
Teopema 06 00bEMe mapa. [Tnomanm
coeprl. CTepeoMeTprUECKHE 3a]a4H,
CBSI3aHHBIE C BEIUHCIEHHEM 00BHEMOB
Imapa, IIapoBOro CerMeHTa U
IIaPOBOT'O CEKTOPa

78

[puknamHble 3a1a4u 110 TeMe
"O0BEMEI TeN", CBA3aHHBIE C
00BEMOM HIapa U INIOMAAbI0 chepsl.
CoOOTHOULIEHUS MEXTy TUIOLIAIIMI
MOBEPXHOCTEW 1 00BEMaMu
MMOJTOOHBIX TEN

79

TTooOHBIE TeNa B MPOCTPAHCTBE.
M3menenne o0bEMa npu nogoouu.
CrepeoMeTpuuecKkue 3a1a4H,
CBSI3aHHBIC C BBIUHCICHHEM 00HEMOB
TeJ U IUIOIA Il MOBEPXHOCTEH

80

Kontponbnas padota "Ilnomanu
HOBEPXHOCTH U 00BEMBI KPYTIIBIX
Ten"

81

JIBHKEHHsI IPOCTPAHCTBA.
Orobpakenusi. J[BrmxeHus u
paBeHcTBO Quryp. O0uIre cBolcTBa
BYOKEHUN

82

Bunp! nBrxenuii: napamieabHbld
MEPEHOC, IEHTPaJIbHASI CHMMETPHS,
3epKaJibHasi CHMMETPHsI, TOBOPOT
BOKPYT NPSMOU

83

TIpeoOpaszoBanust moaooust. [Ipsmast
u cepa Ditnepa

84

reOMCTpI/I‘IeCKI/Ie 3aJja4y Ha
TMPUMCHCHUEC NBUKCHUSA

85

KounTponbhas pabota "BekTops! B
npocTpaHcTse”

86

Oo6o6maromiee nopropenue 11
TIOHSITUI ¥ METOZIOB Kypca
reomerpun 10-11 xmnaccos,
CHCTeMaTH3alMs 3HAaHHK:
"[NapannenbHOCTb MPSMBIX U
TUIOCKOCTEH B TIPOCTpaHCcTBe"

87

O6o6maromiee nosropenue 11
MOHSITUH ¥ METO/IOB Kypca
reomerpun 10-11 knaccos,
cucreMaru3alys 3HaHuil: "BexTopbl
B IIpOCTpaHCTBE"

88

Oo6o6maroniee nopropenue 11
HOHATHI X METOIOB Kypca
reomerpun 10-11 xmaccos,
CHCTeMaTH3anus 3HaHUiA: "BexTops
B IIpOCTpaHCTBE"

89

Oo6o6maroniee nopropenue 11
HOHSTHI U METOJIOB Kypca




reomerpun 10—-11 xmaccos,
cucTeMaru3anys 3HaHui: "O0bemM
MHOTOTpaHHUKA"

90

Oo6o6maromiee nopropenue 11
MOHSITUH ¥ METO/IOB Kypca
reomerpuu 10-11 kinaccos,
cucTeMarn3anus 3HaHui: "O0beM
MHOTOTrpaHHUKa"

91

Oo6o6maromiee nopropenue 11
MOHSITUH ¥ METO/IOB Kypca
reomeTpuu 10—11 knaccos,
cucremaruzanys 3HaHui: "Ilnomanu
HOBEPXHOCTU U 00BEMBI KPYTJIBIX
ten"

92

Oo6o6maromiee nopropenue 11
MOHSITUH ¥ METO/IOB Kypca
reomeTpuu 10-11 knaccos,
cucremMaruzanys 3HaHui: "Ilnomanu
HOBEPXHOCTU U 00BEMBI KPYTJIBIX
Ten"

93

HroroBas KOHTpoJIbHAsE paboTa

94

HroroBas KOHTpoJIbHAsE paboTa

95

IToBTOpEeHue, 0600mEeHNE U
CHCTEMAaTH3aIHsl 3HAHUI

96

Hcropus pa3BUTHS CTEpEOMETPUH
Kak HayKd 1 e€ poJib B Pa3BUTUHU
COBPEMEHHbBIX HH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

97

HVcropust pa3BUTHS CTEPEOMETPHH
KaK HayKd U €€ pOJib B Pa3BUTHH
COBPEMEHHBIX HHXEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHI

98

Hcropusa pasBuTHS CTEpEOMETPUH
KaK HayKHU U €€ pOjib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHH

99

Hcropust pa3BUTUS CTEPEOMETPHU
Kak HayKd 1 e€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

100

Hcropust pa3BUTUS CTEPEOMETPHU
Kak HayKd M e€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

101

Hcropusa pasBuTHS CTEPEOMETPUH
KaK HayKU U €€ POjib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJOTHH

102

Hctopust pa3BUTHS CTEPEOMETPHH
KaK HayKd M e€ pojib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH

OBHIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




