


HOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBisieTcst OOHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpenHEro ooImero
00pa3zoBaHMsl, TaK KaKk 0OECIIeYNBAET BO3MOXKHOCTh M3YUEHHUS AUCLIUTUINH €CTECTBEHHO-HAYYHOH
HAMPaBJICHHOCTH M MPEIMETOB T'YMAHMTApPHOTO HHKJIA. [IOCKONBKY JIOTHYECKOE MBIIJICHUE,
dopmupyemMoe mnpu  HM3y4eHHH OOYYAarOIIUMHCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TIpHU
IOKa3aTeJbCTBE TEOPEM M TOCTPOCHHWH LENMOYKH JIOTHUECKHUX YTBEPKACHUH TNPH PELIeHUU
reOMETPUYECKUX 3a7a4, YMEHHE BBIABUTATb U OINPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS MPH PEIIEHUH 3a7a4 €CTECTBEHHO-HAYYHOTO LUKJA, B YACTHOCTH (PU3MUYECKHX
3amad.

Llenp ocBoenmst mporpamMmbl yueOHOro Kypca «I'eoMerpusiy Ha yriayONEHHOM ypOBHE —
pa3BUTHE WHAMBHIAYAIbHBIX CIIOCOOHOCTEH OOy4aroIMXCsl TNPH H3yUEHHUH TE€OMETPUH, Kak
COCTABISIIOLIEH TpeaMeTHOH obmactu «Marematnka U HMH(pOpMaTHKa» dYepe3 obecredeHne
BO3MOKHOCTH TPHUOOPETEHHsI M HCIIONB30BaHUs Oonee rIyOOKHMX TeOMETPUYECKHX 3HAHUH U
NEUCTBUH, CIEUU(PUUHBIX T€OMETPUH, U HEOOXOAMMBIX ISl YCHEITHOro MpodeCCHOHAIBHOTO
00pa30BaHusl, CBSI3AHHOTO C UCTIOIb30BAHUEM MaTEMAaTHKU.

[IpropuTeTHBIME 331a4aMH Kypca T€OMETPHH Ha YriyOJIEHHOM YPOBHE, PaCIIUPSIFOIIUMHU
U YCHJIMBAIOIIUMH KypC 0a30BOTO YPOBHS, SIBJISIOTCS:

pacUIMpeHne MPenCTaBIeHUs] O TEOMETPHUU KaK YaCTH MUPOBOH KyJIbTYPbI H (POPMHUPOBAHNE
OCO3HAHMS B3aUMOCBSI3H FEOMETPUH C OKPY KAIOIIUM MUPOM;

dbopMupoBaHHE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOZEJISIX, TO3BOJISIOLINX OIMUCHIBATH U H3Y4aTh Pa3HbIE SIBJICHHUS OKPYKAFOIIEro
MHpa, 3HaAHUE MOHITUHHOTO anmnapara 1o paszaeny «CtepeomMerpusi» yueOHOro Kypca reOMeTpuH,

¢dbopmMupoBaHNE YMEHHS BJIaJ€Th OCHOBHBIMH IMOHITHAMH O IIPOCTPAHCTBEHHBIX (PUTYpaxX U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (POpMysl M yMEHHE HX MNPUMEHSTb, YMEHUs
TOKa3bIBaTh TEOPEMBI 1 HAXOUTh HECTAHAAPTHBIE CIIOCOOBI PELIeHUS 3a1aY,

dopmMupoBaHHE YMEHHsI paclO3HABaTh Ha YEPTEKAaX, MOAENAX U B PEATbHOM MHpPE
MHOTOTPaHHHKH U T€Jla BPAIEHUs], KOHCTPYHUPOBATh FT€OMETPUIECKHE MOIEIH,

(1)OpMI/IpOBaHI/Ie IIOHUMaHUA BO3MOXHOCTH AKCUOMATHUYECCKOI'O NMOCTPOCHUA
MaTeMaTHYECKUX TEOpHH, (HOpPMHUpPOBAHHE MOHUMAHHS POJH AKCHOMATUKH IPH IMPOBEICHUU
pPacCy KIneHu,

dbopMupoBaHHE YMEHHs BJIQE€Th METONAMH JIOKA3aTENbCTB M AJITOPUTMOB PEIICHHS,
YMEHUSI HX [PUMEHSATb, MPOBOAUTH [OKAa3aTelIbHbIE pPACCYKIOEHUS B XOAE€ PELICHUs
CTePEOMETPUUECKUX 3a1a4 U 3a7Jad C TPAKTUYECKHM conepkaHueM, (QopMHupoBaHue
NPEACTaBICHUS O HEOOXOAMMOCTH [OKa3aTelIbCTB NPH OOOCHOBAHMUM MAaTEMAaTHYECKHX
YTBEPXKIECHUN U POJIM aKCUOMATUKH B IPOBEAEHUH A€IYKTUBHBIX PACCYKIACHUM;

pa3BUTHE M COBEPIIEHCTBOBAHUE WHTEJUIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00y4aroImuxcsl, TMO3HABATENIbHOW AKTUBHOCTH, HCCIENOBATENbCKUX YMEHUH, KPUTHYHOCTHU
MBILIIJIEHUS, UHTEPECA K U3YUEHUIO0 T€OMETPUH,

¢dopmupoBanne (YHKIMOHAIBHOW TIPaMOTHOCTH, pEJIEBAHTHOW TI'€OMETPUHU. YMEHUS
PacIio3HaBaTh MPOSBICHHUS T€OMETPUIECKUX OHATHH, 0OBEKTOB 1 3aKOHOMEPHOCTEH B pealibHbIX
JKU3HEHHBIX CHUTyallUAX M TPH HU3YYEHHH JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUSI
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MONEIUPOBAHUS pPEAJIbHBbIX CUTYaLHH, HUCCIEI0BAHUS
MOCTPOEHHBIX MOZENEH, UHTEPIIPETALUHU NIOJyYE€HHBIX PE3YJIbTaTOB.



OCHOBHBIMH COZIEPIKATENbHBIMU JIMHUSIMH y4eOHOTrO Kypca «I'eomerpusi» B 10—11 kmaccax
ABISIIOTCA. «IIpsiMBle M TIIJIIOCKOCTH B MPOCTpaHCTBEY, «MHOrorpaHHukmy, «Tena BpalieHus»,
«BekTopbl 1 KOOpAUHATEI B TPOCTPAHCTBEY, «JBU)KEHHUS B TPOCTPAHCTBEY.

Coopmynuposarnoe Bo @PI'OC COO TpeOoBaHHE «yMETh ONEPHUPOBATH MOHATHSIMUNY,
peNeBaHTHBIMU T€OMETPUN Ha yriyOnéHHOM ypoBHe oOyueHust B 10—11 ximaccax, OTHOCHTCA KO
BCEM COAEpIKATENbHbIM JIMHUSAM Y4eOHOro Kypca, a (pOopMHpPOBaHHE JIOIMYECKHX YMEHHUH
pacripenensieTcst He TOJIBKO 10 COAePKAaTeIbHBIM JIMHUSAM, HO U 110 rogam obydenusi. ConepkaHue
00pa3zoBaHUsl, COOTBETCTBYIOLIEE NMPEAMETHBIM pe3yibTataM ocBoeHus PenepanbHOi paboueit
IPOTPAMMBI, pacTIpeeIEHHBIM 110 TogaM 0OyUeHUs], CTPYKTYPHUPOBAHO TAKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, PUHIUIHAIBHBIM BOIPOCcaM o0ydaromrecs oOpamaiich HEOTHOKPATHO. DTO
MO3BOJIAET  OPraHW30BaTb  OBJAJICHUE TE€OMETPUYECKUMH IOHATHSIMH U HaBbIKAMHU
MOCJIEIOBATENIBHO M TOCTYNATENbHO, ¢ COOMIONEHUEM NMPHUHLIUIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYATh B OOLIYIO CHCTEMY F'€OMETPHUECKUX MPEACTABICHNH 00yYarOIIUXCsI, PACIIHPSIST
U yrayouisis e€, 00pasyst mpOYHbIE MHOYKECTBEHHBIE CBSI3U.

ITepexon kK M3y4YEHUIO T€OMETPHH Ha YTIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3marh ychoBus ans  auddepeHimannun  oO0y4deHHs, TOCTPOSHUS HHIUBUAYAJTbHBIX
oOpaszoBaTeNbHBIX  IporpamMM, oOecneunTh yriuyOJNéHHOE W3y4eHHe TIeOMETPUM  Kak
cocTaBisOLIel yueOHOro npeamera «MaTemMaTukay,

MOATOTOBUTH OOYYAIOIIMUXCSI K MPONOJDKEHUIO M3YYEHUS MAaTEMAaTHKH C Y4ETOM BBIOOpa
Oyayuieit mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAy OOmuUM U MpodecCHOHATbHBIM
oOpa3oBaHHUEM.

Ha n3ydenue yuebnoro kypca «I'eomerpusi» Ha yriayOsi€HHOM ypoBHE oTBoAUTCS 204 Haca:
B 10 xyacce — 102 vaca (3 gaca B Hememo), B 11 xmacce — 102 gaca (3 yaca B HeZento).



COAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ NI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsMasl, IIOCKOCTb, NpocTpaHcTBo. [lonsaTue
00 aKCHOMAaTUYECKOM IIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHHU U CIIEICTBUS U3 HUX.

B3anMuOe pacnonoxeHue NpsiMbIX B MPOCTPAHCTBE. MEPECEKAIOLINECs], MapajlIeIbHbIe U
ckpeuuBaromuecs npsimole. [lpusHaku ckpemuBaromuxcs Npsameix. [lapannensHOCTs NPSMBIX U
MJIOCKOCTEW B MPOCTPAHCTBE. MapajuleNibHbIE MPsIMble B IMPOCTPAHCTBE, MapajuIeIbHOCTb TPEX
OPsIMBIX, MNApaJyIeIbHOCTb MOPAMOM U Miuockoctd. IlapannenbHOoe W LEHTPAJIBHOE
NpoeKTHpOBaHue, n3obpakenune ¢uryp. OCHOBHBIE CBOHCTBA MapajuIENbHOTO MPOSKTHPOBAHMSL.
Uzobpakenue ¢puryp B mapajuieIbHON MPOSKIUH. YTIIbI C COHANPABIEHHBIMH CTOPOHAMH, YO
MeXAy NpsAMBIMA B NpOCTpaHCTBe. [lapannenpHOCTh MIIOCKOCTEN: MapajuiebHbIe IUIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIOCKOCTel. [IpocTeiinme npocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH:
TeTpasap, NapajiesIenunen, MOCTPOSHUE CEYEHU.

IlepnieHOUKYIAPHOCTE MNPSAMOW W IUIOCKOCTH. NEPHEHAMKYJSAPHBIE MpsIMbIE B
MPOCTPAHCTBE, MpsMbIE MNapajulebHble W NEePHEHOUKYJSIPHBIE K IIJIOCKOCTH, MPU3HAK
MNEPNEHAUKYJIAPHOCTH NPSIMON U IJIOCKOCTH, TEOPEMA O MPSIMOM NEPHEHANKYJIAPHON MIOCKOCTH.
OproronanbHoe npoekTupoBaHue. IlepneHAUKYISp W HAKJIOHHBIE. PACCTOSHHUE OT TOYKU MO
IUIOCKOCTH, PACCTOSIHUE OT TMpPSIMOH 1O TUIOCKOCTH, NPOEKIMsA (QUIYphl HAa IUIOCKOCTb.
IlepneHIUKYIAPHOCTD MJIOCKOCTEN: MPU3HAK NEPHEHAUKYJSIPHOCTH ABYX IUIOCKOCTeH. Teopema
O TPEX NMEPIEHIUKYIIPAX.

YTabl B IPOCTPAHCTBE: YIOJI MEXAY MPAMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJl, JUHEHHbIN
yroji AByrpaHHOro yrja. TpéxrpanHelii U MHororpaHsble yribl. CBONMCTBa IUIOCKUX YIJIOB
MHOTrorpassoro yrja. CBoHCTBa MJIOCKUX U ABYTPAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMsl
KOCHUHYCOB U CUHYCOB IJIs1 TPEXTPAHHOIO yIJIa.

MHororpaHHuKH

Buael MHOrOrpaHHHMKOB, pa3BépTKa MHOrorpanHuka. IIpusma: n-yronbnas npusma, npsiMas
U HAaKJOHHAs TMpPHU3MbI, OOKOBasi W TIOJHAs MOBEPXHOCTh mpu3Mbl llapannenenunern,
NPsIMOYTOJIBHBIN Mapajulesienunenl W ero cpoictsa. Kparwaillume nyTH Ha NOBEPXHOCTHU
MHoOrorpanHuka. Teopema Oiinepa. Ilpoctpancreennas teopema Iludaropa. Ilupamupa: n-
yroJIbHasi TUpaMu/Ia, MpaBUiIbHAsA U yceuéHHasi mupaMuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
NpaBuIbHON nupamuabl. IIpaBunbHBIE MHOIOTPaHHUKM. MpPaBUJIbHAs NPU3MA WU MPaBUIIbHAS
nupamMma, MpaBUiIbHAS TPEYTOJIbHAs MUPAMUIa ¥ IPABUIIbHBINA TeTpasap, ky0. [lpencrasienue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’3Ap, AOAEKASAP U UKOCAIP.

Braucienne 31eMEeHTOB MHOTOTPAHHUKOB: pébpa, muaroHany, yribsl. [Lnomans 6okoBoi
MOBEPXHOCTH U NOJTHOH MOBEPXHOCTH MPSMOI MPU3MBL, IIJIOIAAb OCHOBAHHIA, TEOpeMa 0 OOKOBOMH
MOBEPXHOCTH NpsAMOi mpu3mbl. [Lnomans GOKOBOH MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHON
NUpaMuAbl, TEOPEMa O MIIOLAAN YCeYEHHON MUPaMUIbL.

CumMeTpusi B IPOCTPAaHCTBE. DJIEMEHTbl CUMMETPUU TPABUJIbHBIX MHOTOIPaHHUKOB.
CumMeTpusi B TMpaBUJIbHOM MHOIOIPAHHUKE. CHUMMETPHUS MapaljieNienurena, CUMMETPHs
MPaBUJIBHBIX TPU3M, CUMMETPUS IPABUIBLHON MUPAMUJIBL.

BekTopb! M KOOPAHMHATEI B IPOCTPAHCTBE

IIoHATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEAapHBIE, COHAINPABJICHHbIE W MPOTHBOMNOJOXKHO HAIPABICHHbIE BEKTOpBL PaBeHCTBO



BEKTOPOB. JIeACTBUS C BEKTOpPAaMHU: CJIOKEHUE U BBIMUTAHUE BEKTOPOB, CyMMa HECKOJBKUX
BEKTOPOB, YMHOKE€HHE BEKTOpa Ha uucio. CBoiicTBa ciaoxkeHus: BeKkTopoB. CBOICTBa YMHOXKEHHS
BEeKTOpa Ha uncio. [lonstue kommianapublie BeKTOpL. [Ipr3Hak KOMIIIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuno mapannenenunena. Teopema O pPasJOXKEHHMM BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. IIpsmMoyronbHas cuctema koopauHaT B npoctpaHcTse. KoopauHarte! BekTopa. CBsA3b
MEXJy KOOpAMHATaMM BEKTOpa W KOOpAMHATAMU TOYEK. YToi Mexny Bekropamu. CkanspHoe
MIPOU3BEEHUE BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsTHA: UMIMHAPUYECKAs TOBEPXHOCTb, KOHWUYECKas IOBEPXHOCTh, ceprueckas
MOBEPXHOCTh, 00pa3yroIne MoBepxXHOCTeN. Tena BpaleHns: THINHAP, KOHYC, YCeUEHHBINH KOHYC,
cepa, map. BzaumHoe pacnonoxkeHue chepbl U MIIOCKOCTH, KacaTelbHast MIIOCKOCTh K cdepe.
HzobpaskeHue Ten BpalleHus Ha IockocTu. PassépTka mumuaapa u konyca. Cummerpust cepsl
U mapa.

O6bém. OcHoBHbIe cBolicTBa 00BEMOB Tein. Teopema 00 00bEéMe NPSIMOYTOJBHOTO
napajienenunena U cieactsus u3 He€. OObEM NpsSMON W HAKIOHHOH NPU3MBL, LHJIUHIPA,
nupamMubl U KoHyca. OOBEM 11apa v IapoBOTO CErMEHTA.

KomOuHammm Tenm BpalleHuss U MHOTOTpaHHUKOB. llpusma, BmnmcaHHAas B LMJIMHID,
onucaHHas Ookojio mwimHapa. Ilepeceduenue cheprl u mapa ¢ rutockoctero. Kacanue mapa u
ceprl muTockocThio0. [IOHATHE MHOTOrpaHHHUKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIHMCAHHOH B
MHOTOTPaHHHK WJIH TEJIO BPAIIEHHS.

[Inomane MOBEPXHOCTH LHMJIMHIAPA, KOHyca, miomans cepbl u e€ vacteir. [lomoOue B
npoctpancTtBe. OTHomeHue OOBEMOB, IUIOMAAeH TOBEepXHOCTEH MOAOOHBIX  uryp.
[IpeobpasoBanne momobmst, romMoTeTHs. PemmeHne 3agad Ha IUIOCKOCTH C HCIIOJNIBb30BAaHUEM
CTePEOMETPUIECKUX METOJIOB.

ITocTpoeHue cedeHMii MHOTOTPAHHUKOB M TeJ BpPALICHWs CEYCHUS LWIMHAPA
(mapannenbHO W TEPIEHAUKYJISPHO OCH), CEYeHUs KOHyca (MapajijiesibHble OCHOBAHUIO U
NPOXOAIINE Yepe3 BEPIINHY), CEYCHHUs IIapa, METONbI IMOCTPOSHUs] CEYEHUH: METOI CIIE/IOB,
METO/l BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPAHHATHI B IPOCTPAHCTBE

Bexrops! B pocTpancTee. Onepanun HaJ BEKTOpaMu. BeKTOpHOE YMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOrO yMHOXeHHs. lIpsMoyrombHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunate! BekTopa. Pasnoxenne Bekropa mo 0asucy. KoopanHaTHO-BEKTOPHBIN METON MpH
peLIeHNH TeOMETPUUYECKUX 3a1a4.

JBH:KeHHS1 B IPOCTPAHCTBE

Jswkenus npocrpancTBa. OtoOpaxkenusi. JIBmkeHus u paBeHCTBO (uryp. OOmmwme
CBONCTBA NBWXEHHI. BUAbpl NBH)KEHUN: NapajuieNIbHbIA MEPEHOC, LEHTPaJbHAas CUMMETPUS,
3epKajibHask CHMMETPHS, IOBOPOT BOKPYT mpsiMoii. [IpeoGpaszosanust mogodus. Ilpsimas u chepa
Ditnepa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPHS» (YIJIYBJIEHHBII YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIETO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbBTATHI

1) rpaxaaHckoe BOCIUTAHHE:

c(pOPMHPOBAHHOCTb  TPAXNAHCKOW TO3MLMK OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O HJIEHa POCCUICKOro OOLIecTBa, MPEACTABICHHE O MAaTEMAaTHYECKHX OCHOBAX
(YHKIIUOHUPOBAHUS PA3JIUYHBIX CTPYKTYpP, SBJIEHUH, NPOLEAyp TpakIaHCKOro oOIecTsa
(BBIOOpBI, OMPOCHI U APYroe), YMEHWe B3aMMOAEHCTBOBATH C COIMANbHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH ¢ UX (PYHKIHUSIMU U HA3HAYCHHEM,

2) naTpuoOTHYECKOE BOCTIUTAHHUE:

cpOpMHPOBAHHOCTh POCCUHCKON TPasKIaHCKONH MACHTUYHOCTH, YBAKEHUS K MPOLLIOMY U
HACTOSILEMY POCCUHCKON MAaTE€MaTHKH, LICHHOCTHOE OTHOILIEHHE K AOCTHXKEHUSIM POCCHICKHX
MaT€MaTUKOB M POCCUHCKOM MaTe€MaTHYE€CKOW ILIKOJbI, HCMOJb30BAHHE 3THUX IOCTH)KCHUH B
APYTUX HayKaX, TEXHOJOTHSX, chepax SKOHOMHUKH,

3) AyXOBHO-HPABCTBEHHOE BOCTIHTAHHE:

OCO3HaHME  JYXOBHBIX  LIEHHOCTEH  pOCCHUHCKOro  Hapoma, C(pOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHUXKEHUM HAayKH U JAEATEIbHOCTHIO YUYEHOI'O, OCO3HAHUE JIMYHOIO BKJaJa B IMOCTPOEHUE
yCTOWYUBOTO OyayInero;

4) 3cTeTHYecKOe BOCIIUTAHHE:

ACTETUUYECKOE OTHOLIEHHE K MUPY, BKJIIOUas 3CTETUKY MAaTEMAaTUUECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/1a4, PEIIeHUH, PaCCYKACHHI, BOCIPUUMYHBOCTD K MATEMAaTUYECKHUM acCIEeKTaMm
Pa3UYHBIX BUJOB UCKYCCTBA;

5) pusuueckoe BocnuTaHUe:

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSITh MATEMATUYECKHE 3HAHUS B HHTEPECAX 3I0POBOTO
u Oe3omacHOro oOpas3a »KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3OPOBBIO (3I0POBOE
MUTaHKe, COANAaHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, PEryJisipHasi (U3HUECKast aKTUBHOCTb),
(u3nUecKoe COBEPIICHCTBOBAHUE MPH 3AHITUSX CIIOPTHBHO-03I0OPOBUTEIBHON e TEIbHOCTBIO,

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TPYIy, OCO3HAHHE LIEHHOCTH TPYAOJIOOHs, HHTEPEC K Pa3IMIHbIM cepam
po)eCCUOHANIBHON AESTeNIbHOCTH, CBSI3AHHBIM C MATEMATHKON U €€ MPUIOKECHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIH BBIOOp Oyaymiedt npodeccnn U peamu3oOBLIBATE COOCTBEHHBIC
JKU3HEHHbIC IUJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHU4eCKOMy OOpa3OBaHUIO U
camMo00pa30BaHUIO HA MPOTSIKEHUU BCEH YKU3HU, TOTOBHOCTh K AKTUBHOMY YUYACTHIO B PELICHHUH
MPAKTUYECKUX 3a]1a4 MATEMaTUIECKON HAIIPaBICHHOCTH,

7) 3Ko0rH4YecKoe BOCIHTAHHE:

c(OPMUPOBAHHOCTh SKOJIOTHYECKOW KYyJNBTYypPbI, TMOHUMAHUE BIUSHUS COLIMAJIBHO-
SKOHOMMYECKUX TPOLIECCOB Ha COCTOSIHHME IPUPOAHON M COLMAIBHOM Cpelbl, OCO3HaHUE
rJ100aJIbHOTO XapakTepa SKOJIOIMYECKHX MPpobieM, OpUEeHTAaNs Ha TPUMEHEHHE MaTEMAaTHIECKIX
3HAHUH 1JIs1 peIeHus 3a71a4 B O0JIACTH OKPY KaroIlel Cpebl, MIIAHUPOBAHUE TIOCTYITKOB U OLICHKH
UX BO3MOXXHBIX [TOCJEACTBUI IJIs1 OKpY Karolel cpeasbl;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:



cpOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HayKU U OOLIECTBEHHOW MPAKTHKH, TTOHUMAHUE MAaTEeMaTHYEeCKOH HayKH Kak chepsl
YEJIOBEUECKON NEATENbHOCTH, 3TANOB €€ Pa3sBUTH M 3HAYUMOCTH Uil PA3BUTUs LIMBUIIM3ALINY,
OBJIAJICHHE SI3bIKOM MAaT€MAaTHKU U MaTEeMAaTHYECKON KyJIbTYPOH KaK CPeICTBOM MO3HAHUS MUPA,
TOTOBHOCTB OCYILECTBJISITE IPOEKTHYIO U UCCIEAOBATENbCKYH) AEATEIbHOCTh HHAUBUAYAJIBHO U

B IPyIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Io3naBaTenbHBIE YHHBEpPCATbHBIE YUeOHbIE AeiiCTBHSA

ba3osble JornyecKkue 1eHCTBHSA:

BBIABJISITD M XapaKTEPH30BaTh CYILIECTBEHHBbIC MPHU3HAKH MATEMAaTUYECKHX OOBEKTOB,
MOHATHH, OTHOUIEHMH MEXIy TMOHATUSAMH, (OPMYJHPOBATH OINpPENEICHUs] IOHSTHH,
yCTAHABJIMBATh CYLIECTBEHHBIH MPH3HAK KJIACCU(PHUKALMH, OCHOBaHMA Ui OOOOWIeHHs W
CpaBHEHMsI, KPUTEPHH MTPOBOJUMOIO aHAJIHN3A,

BOCIIPHHUMATbh, (POpMynHpoBaTh W MNpeoOpa3OBBIBATH CYXKAEHHS: YTBEPAUTENbHBIE U
OTpHLIATENIbHBIC, €NUHIUYHBIC, YACTHBIC U OOINHUE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3H M INPOTHBOpEUUs] B (PaKTax,
IJAaHHBIX, HAONMIONEHHWSX W YTBEPXKACHUSX, [MpearaTb KPUTEPUH ISl BBIIBJICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEYNH;

JenaTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUeHUH, YMO3aKIJIIOYEHUH 110 aHAJIOTHH,

MPOBOIUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATHUECKIX YTBEPIKACHHH (IIPsIMbIE H OT
NPOTUBHOTO), BBICTPAUBATh APTrYMEHTALMIO, TPUBOAUTH MPHUMEPbl M  KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYKACHUS U BBIBOJIBL,

BBIOMpaTh criocod pemeHus yueOHOi 3a1aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HANOOJIEe MOAXOALINHA C YIETOM CAMOCTOSATENBHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBbie nccsienoBareIbCKue 1eHCTBHA:

UCTIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT MMO3HAHMSA, (OPMYJIUPOBATh
BOMPOCHL, (UKCUPYIOIIHE NPOTUBOpPEUHE, NPOOJIeMy, YCTAaHABJIMBATH HMCKOMOE M JIaHHOE,
(dbopMHUpPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULHIO, MHEHHE,

NPOBOAUTH CAMOCTOSITENIPHO — CIUTAHUPOBAHHBI  3KCIEPUMEHT, HCCIENOBAaHHE 110
YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IPOLECCa, BBIIBICHUIO
3aBHCUMOCTEN Mexy 0ObEKTaMHU, SIBICHUAMH, MPOLECCAMH,

CaMOCTOSITENTbHO (hOPpMYIHPOBaTh 0OOOIIEHNST M BBIBOJBI MO PE3YJIbTATaAM IPOBEAEHHOTO
HaOJIOIEHUS], UCCIIEIOBAHMSI, OLEHHBATh TOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTATOB, BHIBOJIOB U
00001IeHMI];

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTATH MPEATIONOKEHHUS O
€r0 Pa3BUTHH B HOBBIX YCJIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBIABJISITE Ae(pUIUTEI MHPOPMALINY, JaHHBIX, HEOOXOIUMBIX Il OTBETa Ha BONPOC M JJIS
peLIeHus 3a1a4H,

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB  pA3JMYHBIX THIIOB, AaHAJIU3HPOBATH,
CHUCTEMATH3MPOBAaTh W HHTEPIPETHPOBATH HHGOPMALMIO PA3IUYHBIX BHIOB U (HopMm
NPEACTaBICHNUS,



CTPYKTYpHPOBATh HHPOPMAIHIO, TPEICTABIISITh €€ B Pa3JIMYHbBIX (popMax, HILTFOCTPUPOBATH
rpaduuecky,

OLICHUBATh HAAEKHOCTP HMHPOPMALMM IO CaAMOCTOSTENBHO  CHOPMYJINPOBAHHBIM
KPUTEPUSIM.

KomMmyHukaTHBHbBIE YHHBepcaIbHbIe YueOHbIe el CcTBHUsI

O0menue:

BOCHpI/IHI/IMaTb nu q)OpMy.]'II/IpOBaTb CY)KI[GHI/UI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n aejisiMmu
O6H.I€HI/I$I, SICHO, TOYHO, FpaMOTHO Bpra)KaTb CBOHO TOLIKy 3peHI/I$I B YCTHbIX U NMUCBbMCHHBIX
TEKCTaXx, 1aBaThb INOACHCHMA 10 XOI[y peH_IeHI/Iﬂ 3aga4u, KOMMeHTI/IpOBaTb HOqueHHbIﬁ pesyanaT;

B XOAe OOCYKIEHHs 3a1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOW TeMBbI, MPOOJIEeMBbl,
pemaeMoix'I 3aa4u, BBICKA3bIBATb HUACH, HALICJICHHBIC Ha ITOHMCK peLHeHI/ISI, CONMOCTAaBJIATE CBOU
CY)KI[GHI/UI C CY)KI[GHI/UIMI/I I[pyrI/IX yLIaCTHI/IKOB Auajora, O6H21py>KI/IBaTb pa:sm/ml/le U CXOOCTBO
NO3ULIUH, B KOPpeKTHOH Popme GOpMyITHPOBATh PA3HOIIIACHS, CBOU BO3PAKECHUS,

HpeI[CTaBJ'[HTb pesyanaTbI peH_IeHI/ISI 3aaa4u, BKCHepI/IMeHTa, HUCCJICAOBAHUA, npoeKTa,
CaMOCTOSITENTbHO BBIOMPATH (pOpPMAT BBICTYILICHHS ¢ YIETOM 3a/1a4 MPE3SHTALIMU U OCOOEHHOCTEH
ayIUTOPUH.

PeryasiTuBHbIe YHHBepcAJIbHbIE yUeOHbIE AeiiCTBHS

Camoopranuzauus:

COCTABJIATh IUIAH, AJITOPUTM PEIISHHs 3aJadd, BBIOMpATh CIOCO0 PEIeHHs C YYETOM
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb U KOPPEKTHPOBATH
BapUAHTBI PEIICHUH ¢ Y4ETOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAIBHBII HHTEJIEKT:

BJIAJICTh HABBIKAMH TO3HABATEIBHON peIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTENIbHBIX TPOLIECCOB, WX pPe3yJbTAaTOB, BJIAAETh CHoco0aMH CaMONPOBEPKH,
CaMOKOHTPOJISI MPOLIECCa U pe3yJIbTaTa PELICHNsT MaTeMaTHUECKON 3a1auy,

NpeABUAETb TPYOHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH INPH PEIIEHUH 33Ja4d, BHOCHTH
KOPPEKTHUBBI B AEATEIbHOCTb HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH,

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSAM, OOBSCHITH MPUYNHBI JOCTHIKEHUS
WIA HENOCTIKEHUS PE3YyJbTaTOB JEATENIbHOCTH, HAXOOUTh OIIHOKY, MJaBaTh OLEHKY
npuoOPETEHHOMY OIIBITY .

CoBmecTHAasI 1eSITeJILHOCTD:

MIOHUMATh M HCIIOJIb30BaTh MPEHMMYINECTBA KOMAHIHOW U MHAMBHAYAJbHOH pabOThI MpH
pemieHMH y4eOHBIX 3a1a4, NPUHUMATh ILeJlb COBMECTHOM MAESTEIbHOCTH, IUIAHHUPOBATH
OpPTaHU3aLMI0 COBMECTHOH pPabOThI, pacrpenensaTb BUABI padoOT, AOrOBapHUBATHCS, OOCYXKAATh
MPOLECC U pe3ysbTaT padboThl, 0000IaTh MHEHHS] HECKOJIBKUX JIFOJEH,

y4acTBOBaTh B IPYMIOBBIX (popmax paboTel (0OcykaeHus, 0OMeH MHEHUH, «MO3TOBBIE
IITYPMBD) M HHBIE), BBIITOJHATE CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOM IEHCTBHS C IPYTUMHU
YJIEHAMH KOMaH[bI, OLICHWBAaTh KAaueCTBO CBOETrO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
copMyTUPOBAHHBIM YHaCTHUKAMH B3aUMOAECHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI

K xonny 10 kjaacca o0y4arOmuiics HAyIUTCs:



CBOOOHO OTIEPHUPOBATh OCHOBHBIMU MMOHSITUAMHU CTEPEOMETPUH NIPU PEIIECHUH 32134 U
NPOBENEHUH MaTEMATUYECKHX PACCYKICHHIA,

NPUMEHSITH aKCHOMBI ~ CTEPEOMETPUH W CJEACTBHSI W3 HHUX T[PU  PEIIeHUH
reOMETPHYECKHX 3a/1aY,;

KJIaCCU(HUITMPOBATh B3AaUMHOE PACIIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE,

CBOOOHO OMEPUPOBATh MOHSATHSIMHU, CBS3aHHBIMU C YIJIAMH B TIPOCTPAHCTBE. MEXKIY
NPSIMBIMU B TIPOCTPAHCTBE, MEKY MPSIMOI M TIOCKOCTHIO;

CBOOOHO OMEPUPOBATH MOHSITUAMHU, CBSI3AHHBIMH C MHOTOTPaHHUKAMH,

CBOOOIHO pAacroO3HAaBaTh OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MpH3Ma, MUPAMH/IA,
MPSIMOYTOJIbHBIN Mapaieienuries], Kyo);

KJIaCCU(HUITMPOBATh MHOTOIPAHHHUKH, BLIOHUPAsi OCHOBAHUS [JIs KacCu(MKAINY,
CBOOOIHO OMEPUPOBATH MMOHATHUSMH, CBS3aHHBIMU C CEYEHHEM MHOTOTPaHHUKOB
IUIOCKOCTBIO,

BBIMOJIHSTH TapaljIeNIbHOE, [IEHTPAIbHOE H OPTOrOHAIBHOE MPOEKTUPOBaHUE QUTYP HA
IJIOCKOCTb, BBITIOJHSTE H300pakeHust GUTryp Ha MIOCKOCTH,;

CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB Pa3jMYHBIMH METOMAMH, BBIMOJHAThH (BHIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCThIX 00BEMHBIX (PHUTYDP: BUI CBEPXY, COOKY, CHH3Y;
BBIYHCIISITH  TUIOINAAM  TIOBEPXHOCTEHl  MHOTOTPaHHUKOB (MpuU3Ma, [HUPaMUIA),
reOMETPUUYECKHUX TeJl ¢ MPUMEHEHHEM (hOPMY.T;

CBOOOIHO OMEPUPOBATH TMOHSTHSAMU. CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCb U
IIOCKOCTh CUMMETPHH, LIEHTP, OCh U TIOCKOCTh CUMMETPHH (PUTYPHI,

CBOOOIHO OMEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMU BEKTOPaM M KOOPIHWHATAM B
NPOCTPAHCTBE,

BBITIOJIHSTh IEHCTBUS HAll BEKTOPAMH,

pemiath 3agadMd Ha [OKA3aTe€IbCTBO MAaTeMaTHMYECKHWX OTHOIIEHHH W HaxXOXKIEHUE
reOMETPUYECKUX  BEJIUYMH, TPUMEHsIsi W3BECTHbIE METOHbl TPU  PEINeHUH
MaTeMaTHYECKUX 3a71a4 TOBBIIIEHHOTO M BLICOKOTO YPOBHS CIIOKHOCTH,

NPUMEHSITh IPOCTEMHIINE MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMbI TIPU PEIIEHUH CTEPEOMETPHUECKUX 3a/ad,

U3BJIEKATh, TPe0OPa30OBBIBATH M MHTEPIIPETUPOBATH HHHOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuYeCcKux QUrypax, mpeacTaBIeHHYIO HA YepPTexax U PUCYHKAX;

NPUMEHSITh TIOJIyY€HHbIE 3HAHUS Ha MPAKTHKE. CPABHUBATDH M aHAIU3UPOBATH PeaibHbIE
CHUTyallud, TMPUMEHSATh W3YYEHHbIE TOHSTHS B TPOLECCE TOUCKA PEIIeHUs
MaTeMaTHYeCKH CHOPMYJTUPOBAHHON MPOOJIEMbI, MOIETHPOBATh PeabHbIE CUTYalluu
Ha sI3bIKE T€OMETPUH, WCCIIENOBATh TOCTPOCHHbIE MOMEIH C HCIOJb30BAaHHEM
reOMeTPUUYECKHUX MMOHSITHI U TEOPEM, arnapara anreOpbl, peiaTh MPakTUYeCKHe 3a1a4H,
CBSI3aHHbBIE C HAXOKICHHEM T€OMETPUUYECKUX BEJIUYHH;

UMETD MPECTaBIeHUsT 00 OCHOBHBIX 3TAlaxX Pa3BUTHs T€OMETPUU KaK COCTABHOM 4acTH
(byHIamMeHTa pa3BUTHS TEXHOJIOTHIA.

K xonny 11 kjiaacca o0y4aromuiics HAyIUTCs:

CBOOOJHO OMEPHPOBATH MOHATHSIMH, CBS3aHHBIMU C LIJIMHIPHYECKON, KOHUYECKOH U
ceprudeckoil MOBEPXHOCTSMH, OOBSCHATD CIIOCOOBI TTOTYUEHUS,

ONEePHUPOBAThH TOHSITHIMH, CBSA3aHHBIMH C TEJAMH BPALICHUS. LIJIMHAPOM, KOHYCOM,
cepoii u mapom;



pacrio3HaBaTh Teja BpalleHus (LWINHAP, KOHYC, cdepa U map) u 0OBsICHATb CIIOCOOBI
MIOJIy4EHUS TEJI BPAIlECHUS,

KJIacCU(UIIPOBATH B3AUMHOE PACIIONOXKEHNE CPEPhI U TNIOCKOCTH;

BBIYUCIISITH BEJMYUHBI 3JIEMEHTOB MHOTOTPAHHHUKOB M TEJ BpAIICHHUS, OOBEMBI H
IUTOIIAIA TIOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BPAIIEHHs], T€OMETPHUECKUX TeJ C
npuMeHeHueM (hOpMYT;

CBOOOJHO OMEPHPOBATH MOHATUSIMH, CBSI3aHHBIMA ¢ KOMOMHAIIWSIMH TE€J BPAILEHUS U
MHOTOTPaHHUKOB. MHOTOTPAHHHUK, BIIUCAHHBIN B cepy W OMMCAHHBIA OKOJO chepsl,
cepa, BMcaHHAs B MHOTOTPAaHHHK HJIH TEJIO BPALLICHUS,

BBIYUCIISITH COOTHOLIEHUSI MEXKAY TUIOIIAISIMH MTOBEPXHOCTEH M 0OBbEMaMH MOJOOHBIX
T,
n300pakarb HM3y4aemble (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3
PHUCYHKOB IPOCTBHIX OOBEMHBIX (PUTYD: BUA CBEPXY, COOKY, CHU3Y, CTPOUTH CEYECHUS TEI
BpALICHHUS,

U3BJIEKAaTh, HHTEPIIPETUPOBATH U MPe0OPa30BBIBATH HHYOPMALUIO O MPOCTPAHCTBEHHBIX
reoOMeTpUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOOJTHO OMEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHSITH OMEPALNH Ha/l BEKTOPAMI,

3a/1aBaTh IJIOCKOCTb YPAaBHEHUEM B IEKAPTOBON CHCTEME KOOPIUHAT,

pemarb TreOMeTPUYEeCKHe 3aJaud Ha BBIUHCICHHE YIJIOB MEXAYy TMPsIMBIMH U
IUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSIHMM OT TOYKHM 1O IUIOCKOCTH, B LEJIOM, Ha
NPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA TIPH PELICHU,

CBOOOHO OIEPUPOBATH MOHITUSMH, CB3aHHBIMU C IBH)KEHHEM B ITPOCTPAHCTBE, 3HATH
CBOMCTBA ABMKEHUII,

BBITIOJIHATh HM300paKEHUS] MHOTOTPAHHMKOB M TE€J BpAIlEHHUs MPH MapajuIeIbHOM
NepeHoce, LEHTPATbHONH CHMMETPUH, 3€PKATbHON CUMMETPHH, NPU MOBOPOTE BOKPYT
npsIMOi, ipeoOpa3oBaHus MOAOOHS;

CTPOUTH CEYEHUSI MHOTOIPAHHHUKOB U TEJI BPAIEHHsSI: CEUeHUS MINHApPA (TTapajuieIbHO
U IEPIICHANKYJISIPHO OCH), CEUEHHsI KOHyca (MapajuielbHble OCHOBAHUIO U MPOXOASIIINE
yepes3 BEPLINHY ), CEUSHHSI 11apa,

UCTIOJIb30BaTh METOJBl IOCTPOCHUS] CEYEHWH: METOH CJENOB, METOI BHYTPEHHETO
MPOEKTHPOBAHUS, METO MEPEHOCA CEKYIIEH MIIOCKOCTH;

JOKa3bIBaTh FEOMETPUUECKUE YTBEPKICHUS,

NPUMEHSTh TEeOMETpHUeCKHe (aKThl il PEIleHHs] CTePEOMETPUYECKHX 3ajad,
MPEANONAraoIUX HECKOJbKO IIAroB PEIICHUs], €CIH YCJIOBUS MPUMEHEHHUS 3a7aHbl B
SIBHOU U HESIBHOU (hopme;

pemarb 3ajadd Ha [OKAa3aTeNbCTBO MATEMATHUYECKHUX OTHOIIEHUH M HaXOXIEHHE
reOMETPUUYECKUX BEIUYHH;

NPUMEHSTH MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI TIPU
pELIeHNH CTePEOMETPUIECKUX 3a/ad,;

NPUMEHSTh TIOJNyYeHHblE 3HAHWS Ha MPAaKTHKE. CPaBHUBATh, AHAIM3HPOBATH U
OLICHUBATh PEAJIbHbIC CUTYALUH, TPUMEHSTh H3yYeHHbIEC TIOHSITHSI, TEOPEMBI, CBOWCTBA
B TIpoIlecCe TIOMCKA PELICHHs MaTeMaTH4ecKu C(OPMYIHPOBAHHOW MpoOsieMsl,
MOZIEIUPOBATh PEaJIbHbIE CUTYALlUU HA SI3bIKE T€OMETPHH, UCCIIE0BATh MMOCTPOSHHBIE



MOJIENIA C UCTIONBb30BAHUEM I€OMETPUYECKUX MOHATHUH M TEOpEeM, ammapara ajaredpel,
pelaTh NpakTHYECKUE 3a]a4H, CBSI3aHHBIE C HAXOXKIEHUEM M€OMETPUUECKUX BEJIUYUH,
UMETb MPEICTaBICHUS 00 OCHOBHBIX 3TAIaX Pa3BUTHS F€OMETPUN KaK COCTABHOMN 4acTH
(dbyHIaMeHTa pa3BUTHsI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuyectBo uacos DJIeKTPOHHbIE
Ne HaunmeHoBaHHe pa3feioB H TeM (uudposrbie)
n/n NPOrpamMMmBslI Bcero Kowrpoaehbie | Tlpakriieckie o0pa3oBaTe/bHBIE
padoTbI padoTbI pecypent
1 BeeneHue B crepeoMeTpHIO 23 1
5 B3anmuOe pacnonoxeHue npsiMelx B 6 !
MIPOCTPAHCTBE
3 ITapannenbHOCTD NPSMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 IlepneHauKyIIPHOCTD NPSAMBIX U 25
MJIOCKOCTEH B IPOCTPAHCTBE
YTInbl U PacCTOSHUSA 16 1
MHororpaHHuKH 7 1
BexTtopel B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IeHHE U CUCTEMATU3ALUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuyectBo uacos DJIeKTPOHHbBIE
No 11/ HaunmeHoBaHHe pa3feioB H TeM Kosrposmoie | Tpaxruseckue (uudposbie)
NPOrpamMMmBslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI pecypent
1 AHanuTH4YecKas reoMeTpusl 15 1
5 ITosTOpeHue, o6o6meHI:Ie u 15 !
CHCTEMaTH3aLUsl 3HAHUH
OOBEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpaleHus 24 1
5 [Tnommany NOBEPXHOCTH U OOBEMBI 9 |
KPYTJIBIX T
6 JBrxeHus 5 1
7 ITosTOpEHue, o6o6meHI:Ie u 17 5
cHCTEMaTH3alUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INTAHUPOBAHUE
10 KJTACC

Neo

n/n

Tema ypoka

KoanuecTBO 4acos

KonTpoanHrie
Bcero P
padoThI

IIpakTH4eckne
padoThI

HMara
H3Y4YeHHsA

DJIeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHBIE TIpaBUIIa N300PAKEHUS HA
PHUCYHKE MJIOCKOCTH, MapalIeIbHbIX
NPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IlonATHA cTepeoMeTpUM: TOUYKA, MPsiMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa N300PAKEHHST HA PUCYHKE
MJIOCKOCTH, MapaJUICIIbHbIX IPAMBIX
(OTpe3KOB), CepeIUHbI OTPE3Ka

ITonsTus: nepecekarouyecs MIOCKOCTH,
nepeceKarolyecs npsMasl U MiIOCKOCTb;
MOJIYTIPOCTPAHCTBO

ITonsTHs: nepecekarolyecs MIOCKOCTH,
nepeceKarolyecs npsiMast U MIOCKOCTb;
MOJIyIIPOCTPAHCTBO

MHoOrorpaHHHUKY, H300paskeHNe
MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOINX O0OBEKTOB

MHoOrorpaHHHUKH, H300pakeHNe
MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX O0BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBbIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBbIE
CJIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbHIE
ciaencteust u3 HuX. CriocoObl 3a0aHus
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
O0o3HaueHUs MPSMBIX U TIOCKOCTEH

10

HzobpakeHne ceueHnii mupaMuel, Kyoa
U IPU3MBbI, KOTOPbIE POXOAAT Hepe3 UX
pébpa. M3o0paskeHune mepecedeHus
MOJIYYEHHBIX MIJIOCKOCTEH.
PackpammBaHue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMH

11

HzobpakeHne ceueHnii mupaMuel, Kyoa
U MPU3MBbI, KOTOPbIE POXOAAT Hepe3 UX
pébpa. M3o0paskeHune mepecedeHust
MOJIy4E€HHBIX MIJIOCKOCTEN.
PackpammBaHue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMH

12

HzobpaskeHne ceueHnii mupaMumael, Kyoa
U IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux
pébpa. M3o0paskeHune nepecedeHus
MOJIY4EHHBIX MIJIOCKOCTEH.
PackpammBaHue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMHU

13

HzobpakeHne ceueHnii mupaMuel, Kyoa
Y MIPU3MBIL, KOTOPBIE MPOXOIAT YePe3 UX
pébpa. U3o0paskeHune mepecedeHus




MOJTy4Y€HHBIX IIJIOCKOCTEH.
PackpammBaHue NOCTPOEHHBIX CEYEHUN
Pa3HBIMU LIBETAMHU

14

Merton ciaenos 11 NOCTPOSHHs CEYEHUN

15

Merton cienoB Uit MOCTPOSHHSI CEYEHUH.
CaolicTBa nepecevyeHnil NpsIMbIX U
IJIOCKOCTEN

16

Merton cinenoB Uit MOCTPOSHHSI CEYEHUH.
CaolicTBa nepecevyeHnil NpsIMbIX U
IJIOCKOCTEN

17

[MocTpoenue ceyenuii B mupamuae, Kyode
o TpéM Toukam Ha pédpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I U 3aIIUCh 1aroB
MOCTPOCHUS

18

[MocTpoenue ceuenwuii B mupamuae, Kyode
1o TpéM Toukam Ha pédpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I U 3aIMUCh IaroB
MIOCTPOCHUS

19

[MocTpoenue ceyenuii B mupamune, Kyode
o TpéM Toukam Ha pédpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I U 3aIMUCh IaroB
MIOCTPOCHUS

20

[MocTpoenue ceyenuii B mupamuae, Kyode
o TpéM Toukam Ha pédpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I U 3aIMUCh 1aroB
MOCTPOCHUS




21

[TosTopenue nnanumerpun: Teopema o
NPONOPLIMOHANBHBIX oTpe3kax. [logobue
TPEYTOJILHUKOB

22

ITosTOopenue nnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX uepTexax. cTopust pa3sutust
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTtponbHas padora "AKCHOMBL
p p
crepeomerpuu. Ceuenus"

24

B3anMHO€ pacnonokeHue NpsiMbIX B
npocTpancTse. CKpeLUBaOLUECs
npsimele. [Ipu3Haky CkpemuBaro Muxcs
MPAMBIX. Hapanneanble MPsAMBIC B
NPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IPsIMOM MapasenbHON
JAHHOW MPSIMOi, NPOXOASLIEN Yepes
TOUKY ITPOCTPAHCTBA U HE Jiexallell Ha
JaHHOM npsmoi. Jlemma o nepeceuenuu
napajuleIbHBIX MPSMBIX MIIOCKOCTBIO

26

ITapannenbHOCTb Tpex MpsiMbIX. TeopemMa
0 TpEX napauleNbHbIX NpsAMbIX. Teopema
O CKPELIMBAIOIINXCS PSIMbIX

27

[TapannenbHO€ MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NMapaIEIbHOTO
npoekTupoBanust. M3o0pakeHne pasHbIX
¢buryp B mapayuieIbHON MPOSKIINU




28

LlenTpanpHasa npoekuus. Yroi ¢
COHANPAaBJICHHBIMA CTOPOHAMHU. Y TOJI
MEXAY MPSIMBIMU

29

3amauy Ha J0KA3aTeIbCTBO U
HCCJIEIOBAHHE, CBSI3AHHBIE C
paCHOJ'IOX(eHI/IeM HpﬂMbIX B
MPOCTPAHCTBE

30

IloHATHA: MapanienbHOCTh NPSIMON U
IJIOCKOCTH B npocTpaHcTse. [IpusHak
NapajyieIbHOCTH NPSIMOMN U MJIOCKOCTH.
CaolicTBa napauieabHOCTH IPSMON U
IJIOCKOCTHU

31

reOMeTpI/ILIeCKI/Ie 3aJa41 Ha BBIYUCJICHUEC
U IOKA3aTeIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSIMBIX U
MJIOCKOCTEN B IPOCTPAHCTBE

32

IlocTpoenue ceueHus1, MPOXOASIIIETO
4yepes NaHHYIO NPAMYIO Ha YePTEeXe U
NapajuieIbHOro Apyroi npsmoil. Pacuér
OTHOLIEHUH

33

[TapannenbHas TpoeKUHs, IPUMEHEHNE
ISl TIOCTPOCHUS CeUeHM Kyda 1
napamienenunena. CBoicTsa
napajuiesienuneaa U mpu3Mbl

34

ITapannensHble mnockoctu. [lpyuzHaku
napajuleIbHOCTH ABYX IJIOCKOCTEN

35

Teopema o0 napaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOSILEH Yepe3 TOUKY, He




MPUHAIJIEKALYIO JAHHOW MJIOCKOCTH U
CIICICTBUS U3 HEE

36

CaolicTBa napajienabHbIX IIOCKOCTEN: O
napajuleIbHOCTH MPSIMBIX [IepeceueHust
IpU NEPECCUCHNU IBYX MapaICIIbHbIX
MJIOCKOCTEN TpeThel

37

CaolicTBa napajieabHbIX TNIOCKOCTEN:
00 oTpe3kax mapajuieSIbHBIX MPSMBbIX,
3aKJIFOUEHHBIX MEXKAY TapaslIeIbHbIMU
IJIOCKOCTSIMU;, O IIEpeceYeHUN MPSIMOi C
ABYMA NTApaJlJICJIbHBIMU TIJIOCKOCTAMUA

38

IToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

39

IIoBTOpEHUE: TPUrOHOMETPUS
MPsIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CroiicTBa Ky0a 1 MPsIMOYTrOJIBHOTO
napauleenunena

41

Brraucnenue nimH OTpe3KoB B KyOe u
MPsIMOYTOJIBHOM NapajuieNenunene

42

IlepneHOUKYISIPHOCTD NPSAMOM U
nockoctu. Ilpusnak
NEePNEeHAUKYJIAPHOCTH NPSIMOU U
IJIOCKOCTH

43

IlepnieHOUKYISAPHOCTD NPSMON U
nockoctu. Ilpusnak
NEPHEeHAUKYJIAPHOCTH NPSIMON U
IJIOCKOCTH




Teopema 0 CyLIeCTBOBAHUU U
€MHCTBEHHOCTH NMPAMOH, NPOXOASALIEH

4 4yepe3 TOUKY IPOCTPAHCTBA U
MNEPHEeHAUKYJIAPHON K MJIOCKOCTH

45 IInockocTy u NepneHIuKyJIpHbIE UM
IpsiMble B MHOTOI'PaHHUKAX

46 IInockocTy u NepneHIuKyJIApHbIE UM
IpsiMble B MHOIOIPaHHUKAX
IlepnieHaUKyYISp U HAKJIOHHASL.

47 IlocTpoenue nepneHaUKyIsIpa U3 TOUKU
Ha IPSIMYIO
IlepnieHaUKyYSp U HAKJIOHHAS.

48 IlocTpoenue neprneHaUKyIsIpa U3 TOUKU
Ha IPSIMYIO

49 Teopema 0 Tpéx nepneHAuKyJIsApax
(mpsimast u oOpaTHasi)

50 Teopema 0 Tpéx nepneHauKyJIsApax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeluBaroIUMHUCS
MPSIMBIMU
ITouck neprneHauKyIApHBIX IPAMBIX C

52 IIOMOUIBIO MEPIEHIUKYIISPHBIX
IJIOCKOCTEN

53 OpTOroHanbHOE MPOSKTUPOBAHUE
IToctpoenue cedenuii Kkyoa, mpU3MBIL,

54 MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO

OPTOTrOHAJILHON MPOEKINH




55

IToctpoenue ceuenuii Kkyoa, mpU3MBI,
MPaBUIBHON MUPAMUJIBI C TOMOLIBIO
OPTOTrOHAJILHOMN MPOEKINH

56

CumMeTpHsi B IPOCTPAHCTBE
OTHOCUTEJNIbHO MockocTu. ITnockoctu
CUMMETPHUI B MHOIOTPaHHHUKaxX

57

IIpusnak nepneHauKyIIPHOCTH NPSIMOI
U IJIOCKOCTH KaK CIEACTBUE CUMMETPUHN

58

IIpaBunbHBIE MHOTOrpaHHHUKU. Pacuér
PacCTOAHUI OT TOYKHU A0 MIOCKOCTH

59

IIpaBunbHBIE MHOTOrpaHHHUKU. Pacuér
PacCTOAHUN OT TOYKH A0 MIOCKOCTH

60

CriocoObl ONyCTUTD NMEPIIEHANKYJIAPHI:
CUMMCETpUA, CABUT TOYKHU IO
napajyieIbHON NPAMON

61

CaBur no HenapasieabHON NpsIMOH,
U3MEHEHUE PaCCTOSHUN

62

KonTponpHas padora "B3anmnoe
PaCIOJIOKEHUE MPSMBIX U IJIOCKOCTEH B
npocTpaHcTBe"

63

IloTOpenue: yron Mexxay nNpssMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IloBTOpenue: yron Mexnay
CKPCHIIUBAOIIUMUCH ITPAMBIMU B
IIPOCTPAHCTBE




65

I'eomerpuueckrie METOAbI BEIMUCIEHUS
yrjia MeXAy NpsIMbIMU B
MHOT'OIPaHHHUKAX

66

JIByrpanHsbiii yroj. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yIia

67

IlepnenauKyassipHbIE MIIOCKOCTH.
CBolicTBa B3aUMHO NePHEHANKYIISIPHbBIX
ILJIOCKOCTEN

68

IIpusnak nepneHAuKyIAPHOCTU
MJIOCKOCTEM, TeOpeMa O NPsMON
MepecedeHutsi IByX IIOCKOCTEN
NEPNEeHAUKYJIAPHBIX TPETbEH MIIOCKOCTH

69

[IpsiMoyronpHBIN Mapauienenumnen; Kyo;
WU3MEPEHHs], CBONCTBA NMPSMOYTOJIbHOTO
napauleJenunena

70

Teopema o nuaroHanu NpsiMOyroJbHOrO
napajuiesienunena u ClIeACTBUE U3 Heé

71

CrepeomeTrpuueckue 1 IPUKJIaTHbIC
3a/1a4M, CBSI3aHHBIEC CO B3AMMHBIM
PaCoJIOKEHUEM NTPAMBIX U IIJIOCKOCTH

72

IloBTOpEeHue: CKpemuBarOINeCs
MpAMbBIC, TAPAJIICJIBHBIC TIJIOCKOCTHU B
CTaHAAPTHBIX MHOTOTPaHHUKaX

73

ITapa nmapannenbHbIX JIOCKOCTEN Ha
CKPELUBAOINXCS PSMBIX, PACCTOSIHUE
MEXy CKPELIUBAIOLINMUCS MPSMbIMH B
MIPOCTBIX CUTYALMSIX




74

PaccTosinre OT TOUKU O MJIOCKOCTH,
paccTosiHue OT NPSMOH 10 MIIOCKOCTH

75

Brruucnenue pacCTOSHUN MEXIY
CKPELIUBAIOIIMUMHUCS IPSIMBIMHU C
MOMOLIBIO NEPIEHIUKYJIAPHON
IJIOCKOCTH

76

TpéxrpanHblil yroi, HEpaBeHCTBA IS
TPEXTpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCHHYCOB H
CUHYCOB IJII TPEXTPAHHOrO yIiia

77

DneMeHTBhI CheprUIeCKOil TeOMEeTPUH:
reofie3nueckye JMHUU Ha 3emiie

78

KontponbHas padorta "Yribl u
paccrostHus"

79

Cucremaruzauus 3HaHUN
"MHOrOrpaHHHK U €ro 3J1eMeHThI"

80

IIupamuna. Buas! nupamun. IlpaBunbHas
nupamuaa

81

IIpusma. IlpsAmast 1 HaKJIOHHAS IPU3MBIL.
IIpaBunbHas npusma

82

IIpsamoii napamnenenunen,
NPSIMOYTOJIbHBIN Mapajuiesienunen, Kyo

83

Brmykible MHOrorpanuuku. Teopema
Ditnepa

84

Beinykieie MEOTOrpanaukn. Teopema
Oiinepa. IIpaBunbHbIe 1
NOJIyIPaBUJIBHBIE MHOTOTPAHHUKH

85

KontponbHas padora "MHoOrorpaHHUKN"




IlonsiTne BCKTOpa Ha MJIOCKOCTU U B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HOCTE BEKTOPOB 1
89 IIpaBuno napannenenunena 1
90 YMHOXK€HUE BEKTOpa HA YUCJIIO 1
Paznosxenne Bekropa no 6asucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OTHOMN 1
MJIOCKOCTH
92 CkansipHoe nmpousBesieHue 1
3 Brraucnenue yria Mexay BEKTOpaMHu B !
MIPOCTPAHCTBE
94 IIpocTenimue 3ana4n ¢ BEKTOPAMHU 1
95 IIpocTenimue 3ana4n ¢ BEKTOPAMHU 1
96 IIpocTenimue 3ana4n ¢ BEKTOPAMHU 1
97 IIpocrenimue 3aga4n ¢ BEKTOPAMHU 1
98 Ob6o0wenne u cucTeMaTH3aLus 3HAHUH 1
99 Ob6o0wenne u cucTeMaTH3aLus 3HAHUH 1
100 Hrorosast koHTpOsbHAs padoTa 1
101 Hrorosast koHTpOsbHAS paboTa 1
102 O0o011eHe U cUCTeEMATH3ALUSA 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KVIACC

KosauuyectBo uacos DJIeKTPOHHbIE
Ne Hara uHu(pposbIe
Tema ypoka Kourpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
IToBTopenue Tems! "KoopauHars!
1 BEKTOpA Ha MUIOCKOCTH U B 1
npocTpaHCcTBE"
5 ITosTopenue tems! "CxkansipHoe |
MpOU3BeIeHHE BEKTOPOB"
3 IToBTOpenue Tems! "Boruncienue yriua |
MEXly BEKTOpaMu B IIPOCTPaHCTBE"
4 IToBTOpenue Tems! "YpaBHEHHE NPSAMOIL, |
npoxopsiel yepes ABe TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexropHoe npousseneHue 1
g JIuHeliHbIe HEPABEHCTBA, INHEHHOE |
IIpOrpaMMHUpPOBaHuE
9 JIuHeliHbIe HEPABEHCTBA, INHEHHOE |
IIpOrpaMMHUpOBaHUE
10 AHanuTHYeCKHE METObI pacyéra yria !
MEXAY NPSMbIMUA B MHOTOIPaHHHKAX
1 AHanuTHYeCKHE METObI pacyéra yria !
MEX]y MJIOCKOCTAMU B MHOTOTPaHHUKAX




DopMyna pacCTOsIHUA OT TOUKH 10

12 IJIOCKOCTH B KOOPJMHATaxX

13 Haxosxnenue paccTosiHul OT TOUKU 10
IJIOCKOCTH B Ky0Oe

14 Haxosxnenue paccTosiHul OT TOUKU 10
MJIOCKOCTH B MPaBUJIbHON MUpaMUe

15 KonTponbHast padora "AHanutudeckas
reomeTpus”

16 CeueHnst MHOTOTPaHHUKOB!
CTaH/apTHbIE MHOTOIPaHHUKH

7 CeueHust MHOTOIPaHHUKOB: METOJ
CJIEZIOB
CeueHnst MHOTOIPaHHUKOB!

18 CTaHJaPTHBIE IJIOCKOCTH, IIEPECEUCHUS
MPSIMBIX U IJIOCKOCTEN

19 [TapannenbHble NpsiMbIE U MIOCKOCTH:
napajulieJibHble CeUeHUsI

20 [TapannenbHble NpsiMble U MIOCKOCTH:
Pacy€T OTHOLICHUH
[TapannenbHble NpsiMbIE U MIOCKOCTH:

21 YIJIbI MEKY CKPEIUBAOIINMHACS
MPSIMBIMU
IlepneHnukysipHble NpsIMbIE U

2 IJIOCKOCTH: CTaHAApTHBIE Mapbl

MEePIEHNKYJISIPHBIX TJIOCKOCTEH U
MPSIMBIX, CHMMETPUH MHOTOTPAHHHUKOB




23

IlepniennuKysipHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEePNEeHAUKYIAPAx

24

IlepniennuKysipHBIE NIPSIMBIE U
MJIOCKOCTH: BBIYUCJICHUS AJIVH B
MHOT'OIPaHHHUKAX

25

ITosTrOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIsI
iommaznei, coodpaskeHus: monoodust

26

ITosTrOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIsI
IoIanei, coodpaskeHus: monooust

27

IlosTrOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIsI
IoIaaeH, coodpaskeHus: monooust

28

IInomanu cedyeHnit MHOTOIrPaHHUKOB!
IUTOIA/TA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTh, COOOpakeHUst Moao0us

29

IInomanu cedyeHnit MHOrOrPaHHUKOB!
IUTOIA/TA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTh, COOOpakeHUst Moao0us

30

KonTponbHast padora "[loBTopenue:
MHOTOTPaHHHKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O61ém Tena. O0BEM MPSIMOYTOJIBHOTO
napajuieenumena

32

3anaun 06 yaBoeHuu kyda, o
KBazpaType Kyda; 0 TPUCEKIIUU yriia




33

CrepeomeTpuueckue 3a1a4u, CBSI3aHHbBIC
¢ 00bEMOM IPSIMOYTOJIBHOTO
napajiesienunena

34

IIpuknanHblie 3a1aun, CBsI3aHHBIE C
BbIUUCJICHHEM 00bEMA MPSMOYTOJILHOTO
napajesaenunena

35

O061BEM npsiMOi IPU3MBI

36

CrepeomeTpuueckue 3a0a4M, CBSI3aHHbBIC
C BBIYUCIIEHHEM O0BEMOB MPSIMOH
MIPU3MBI

37

[puknagHble 3a7a49H, CBSI3AHHBIE C
00BEMOM MPSIMOH MPU3MBI

38

Brraucnenue 00bEMOB TEJ ¢ TOMOIIBIO
onpeaenéHHoro unrerpaia. Oobpeém
HAKJIOHHOW MPU3MBI

39

Brraucnenue 00bEMOB T ¢ TOMOIIBIO
onpeaenéHHoro unrerpaia. Oobpeém
MUpaMuabl

40

Dopmyna oObEMa MUPaAMHIBL
OtHoueHne 00beMOB MUPAMH C
00IIHUM yriIoM

41

Dopmyna oObEMa TUPAMHIBL
OtHoueHne 00beMOB MUPAMH] C
00IKUM yriioM

42

CrepeomeTpuueckue 3a1a4u, CBSI3aHHbBIC
¢ 00bEMaMH HAKJIIOHHOH MPU3MBI

43

CrepeomeTpuueckue 3a1a4u, CBSI3aHHbBIC
¢ 00BEMaMK MUPAMHUITBI




[Ipuknanueie 3anauu o Teme "OObEMBI

44 Ten", CBsI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anauu o Teme "OObEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPAMHUJIBI

46 ITpumenenne o0vEMOB. Brrancienne
PacCTOsIHUS 10 TUIOCKOCTH

47 KontponpHas padora "O0bEM
MHOTOrpaHHHKa"
[unuHapuyeckasi MOBEPXHOCTbD,

48 obpaszyromue IUIHHIPHYECKON
MOBEPXHOCTHU

49 Iununap. Ipsamoii kpyroBol LUJIUHAP.
IInomane NOBEPXHOCTH LIUJIUHAPA

50 KoHnuueckast noBepxHOCTB, 00pas3yroLme
KOHHYEeCKOH nosepxHocTu. Konyc

51 CeueHune KOHyCa TUIOCKOCTHIO,
napajuleJIbHON MIOCKOCTH OCHOBAHUS

5 Yceuénnslii konyc. M300paxenne
KOHYCOB U YCE€UEHHBIX KOHYCOB

53 [Tnomans OOKOBOM MOBEPXHOCTU U
MOJIHOM OBEPXHOCTU KOHYyCa

54 [Tnomans OOKOBOM MOBEPXHOCTU U
MOJIHOM OBEPXHOCTU KOHYyCa
CrepeomeTrpuueckue 3a1a4u Ha

55 JI0Ka3aTeNbCTBO U BbIYMCIIEHHUE,

MOCTPOEHUEM CEUCHUN LUINHIPA,
KOHyCa




56

CrepeomeTrpuueckue 3a1a4u Ha
J0Ka3aTeJbCTBO U BBIYHCJICHUEC,
MOCTPOEHUEM CEUCHUIN LUINHIPA,
KOHYycCa

57

HpI/IKJ'IaI[HbIe 3aaa4vu, CBsA3aHHBIC C
HUWINHAPOM

58

HpI/IKJ'IaI[HbIe 3aaa4vu, CBsA3aHHBIC C
HUWIUHAPOM

59

Cdepa u map

60

Ilepeceuenue cdeps! u mapa ¢
tockocTero. Kacanue mapa u cepsl
IIOCKOCTBI0. By u m3o6paskeHne mapa

61

Ilepeceuenue cdepe! u mapa ¢
tockocTero. Kacanue mapa u cepsl
IIOCKOCTBIO. By u m3o6paskenne mapa

62

Ypasuenune chepsl. [Lnomans chepol u
e€ yacrei

63

Cummerpus chepsl u mapa

64

CrepeomeTrpuueckue 3a1a4i Ha
J0Ka3aTeJbCTBO U BBIMHCJICHUC,
CBsI3aHHBIE CO c(hepol U LIapom,
MOCTPOCHUEM HX CEYEHHH TIOCKOCTHIO

65

CrepeomeTrpuueckue 3a1a4i Ha
J0Ka3aTeJbCTBO U BBIYMHCJICHUEC,
CBsI3aHHBIE CO c(hepol U Lapom,
MIOCTPOCHUEM HX CEYEHHH TUIOCKOCTBIO

66

IIpuxnanHble 3a0a4u, CBSI3aHHBIE CO
cepoii u mapom




IloBTOpEeHNE: OKPYKHOCTD HA

67 IJIOCKOCTH, BBIMUCIJIEHUS] B OKPYXKHOCTH,
CTaHIAPTHBIE TOA00US

68 Paznuunbie KOMOMHAIIMY TEJ BpAIIEeHUs
U MHOTOTPaHHUKOB

69 3anauu no teme "Tena u MOBEPXHOCTH
BpameHus"

70 3anauu no teme "Tena u MOBEPXHOCTH
BpameHus"

71 KontponbHas padora "Tena u
MOBEPXHOCTH BpalleHUs "

7 O6béMm mumHapa. Teopema 06 oObéMe
NPSIMOTO LWJIMHAPA
Boruancnenne 06bEMOB TeI C TOMOIIBIO

73 onpenenéHHoro uarerpana. O0wvém
KOHyCa

74 ITnommanu OOKOBOH M MOTHOH
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIC

75 C BBIYUCJIEHHEM O0BEMOB LIMJTHMH/IPA,
KOHyCa

76 [Mpuknanueie 3anauu o Teme "OObEMBI
Y TUIOLIAAU TIOBEPXHOCTEH Ten"
OO01BéM 1mapa 1 1apoBOTO CEKTOPa.

77 Teopema 06 ob6béme trapa. [Lnomans

cepsl. CTepeoMeTprudecKue 3a1a4Hu,
CBA3AaHHBIC C BBIYUCJIICHUECM O6”béMOB




1Iapa, UapoBOro CErMEHTa U LIaPOBOTO
ceKkTopa

78

[Ipuknanueie 3anauu o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
miommaneio chepol. COOTHOIEHNUS
MEXIY TUTOLIAISIMU TIOBEPXHOCTEH U
oObémMamu MOTOOHBIX TEJ

79

ITonoOHbBIe TeNa B POCTPAHCTBE.
Hsmenenne ob6béMa pu momoduu.
CrepeomeTpuueckue 3a0a4M, CBSI3aHHbBIC
C BBIYUCJICHUEM OOBEMOB TEJ U
MJIOWAaAe i NOBEPXHOCTEN

80

KontponbHas padora "Ilnomann
MOBEPXHOCTH M OOBEMBI KPYTJIBIX Te"

81

JIBH>KEHUSI MPOCTPAHCTBA.
OroOpaxenusi. JIBUKEHUS U PAaBEHCTBO
¢uryp. OOmue cBOHCTBA ABMKEHUH

82

Buae! nBukeHNI: MapasieabHbIN
MEePEHOC, LEHTPaIbHAsl CUMMETPHS,
3epKajbHasi CHMMETPUs, TOBOPOT
BOKPYT NPsIMOI

83

[Ipeobpazosanust mogodus. [Ipsmast u
cepa Diinepa

84

I'eomeTpuueckue 3anaun Ha
MPUMECHCHUEC NBUXKCHUA

85

KontponbHas padora "BekToph! B
npocTpaHCcTBE"




86

Ob6obmaromee mosropenue 11 nmorsTHi
1 MeTOJI0B Kypca reomerpun 10-11
KJTIaCCOB, CUCTeMAaTHU3aI1sI 3HAHUM
"ITapanienpHOCTb MPSIMBIX U
MJIOCKOCTEH B MPOCTpaHCTBE"

87

Ob6o0bmaromee mosropenue 11 nmorsTHit
1 MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTHU3aI1sI 3HAHUM
"BeKkTopbl B MPOCTPaHCTBE"

88

Ob6obmaromee mosropenue 11 nmorsTHi
1 MeTOJI0B Kypca reomerpun 10-11
KJTIACCOB, CUCTEMAaTHU3aIMsI 3HAHUM
"BeKTopbl B IPOCTPaHCTBE"

89

Ob6obmaromee mosropenue 11 nmorsTHit
1 MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3aIMsI 3HAHUM
"O0beM MHOTOrpaHHUKA"

90

Ob6obmaromee mosropenue 11 nmorsTHi
1 MeTOJI0B Kypca reomerpun 10-11
KJTIACCOB, CUCTEMAaTHU3aI1sI 3HAHUM
"O0BpeM MHOTOrpaHHUKA"

91

Ob6obmaromee mosropenue 11 morsTHit
1 MeTOJI0B Kypca reomerpun 10-11
KJTIACCOB, CUCTeMAaTHU3aIMsI 3HAHUM
"TInomany MoBepXHOCTH U OO BEMBI
KpyIJibIx Ten"

92

O6o0bmaromee mosropenue 11 nmorsTHit
1 MeTOJI0B Kypca reomerpuu 10-11
KJTIACCOB, CUCTeMAaTHU3aIMsI 3HAHUM




"TTnomany NoBepXHOCTU U OO BEMBI
KpyIJibIx Ten"

93

Urorosast KOHTpOJbHASA paboTa

94

Urorosas KOHTpOJbHAsA paboTa

95

[TosTopenue, obobIeHUE U
CHUCTeMaTU3alusl 3HAHUI

96

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAayKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHs CTEPEOMETPUH KAK
HAayKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BuTusi CTEpeOMETPUM Kak
HAyKU U €€ POJIb B Pa3BUTUHU




COBPCMEHHDBIX MHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

HcTopus pa3BuTusi CTEpEOMETPUM KaK
HayKU U €€ POJIb B Pa3BUTUHU

102 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOT'PAMME













