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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUILUIMH €CTECTBEHHO-HAayYHOU
HAIPaBJIECHHOCTH U IPEIMETOB I'yMaHUTapHOTrO LuKiIa. IIOCKONBKY JIOTHYECKOE MBILIUIEHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUun
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1a4.

Llens ocBoeHUs1 TporpaMMmbl yueOHoro kypca «l'eomerpus» Ha yriyOJIEHHOM YpOBHE —
pasBUTHE MHIUBHUIyalIbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
COCTaBJIAIOLIEH mIpeaMeTHO obOnactu «MaremaTuka W MHQOpPMAaTHKa» 4vepe3 obecrieueHue
BO3MOXXHOCTH IPHOOPETEHUSI U MCHOJIb30BaHUS Oojee INyOOKHX I€OMETPUYECKMX 3HAHUN U
NeHCTBUH, CenNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriyOJIEHHOM YPOBHE, pPaCIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 ypOBHS, SIBJISIFOTCS:

pacumpeHue npeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (HOPMUPOBAHHE
OCO3HAHHU B3aMMOCBSA3M F€OMETPUH C OKPYKAIOLIMM MHPOM;

¢dbopMHUpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJEIISAX, O3BOJISIOLINX ONKUCHIBATh U U3y4aTh Pa3HbIC SIBICHUS OKPYKAIOLIEr0
MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasaeny «CrepeomMeTpus» yueOHOro Kypca reOMETpHH;

(dbopMHpoBaHUE YMEHUS BIaJIeTh OCHOBHBIMU IOHITHUSAMU O POCTPAHCTBEHHBIX GUTypax U
UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMysl U YMEHME HMX NPUMEHATh, YMEHHUs
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B PEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIIN;

dbopmupoBaHue IIOHUMAHHUS BO3MO>KHOCTH aKCUOMAaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMuUpoBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH TPOBEICHUU
pacCyXIeHHUI;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [IO0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMSI HX TIPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pEIICHUA
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
IPEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IPOBEECHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEMH
00yyaroImuxcs, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHHS], UHTEpeca K U3Y4eHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONM TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSBICHHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTYyallMsIX W TpPU HU3YYEHUM JPYTUX Y4eOHBIX TIPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
MOCTPOCHHBIX MOJIENICH, HHTEPHPETAI[H ITOTYYEHHbBIX PE3YJIbTaTOB.



OCHOBHBIMU COJIepKaTeIIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
apisitoTes: «I[IpsiMble ¥ TIOCKOCTH B MpOCTpaHCTBe», «MHororpanHukmy, «Temna BpaiieHus»,
«BeKTopsl U KOOPAUHATHI B IPOCTPAHCTBEY, «/BMKEHUSI B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeiesisieTcsi He TOJIBKO IO COIepKaTeIbHBIM JJHHUSAM, HO H 110 rojam o0yuenus. Copeprkanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIPOCaM 00y4Jaronuecs o0paiaaiinch HEOAHOKPATHO. DTO
MO3BOJISIET ~ OPraHM30BaTh  OBJAJCHUE TEOMETPUUYECKMMU  TMOHATUSIMH UM  HaBBIKAMU
MOCIIEA0BATENbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIIMIA NMPEEMCTBEHHOCTH, a HOBbBIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY F'€OMETPUYECKUX MPECTaBICHUI 00yYatonIXcs, paciupsis
U yrayOusis e€, o0pa3ys mpoYHbIE MHOYKECTBEHHBIE CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mark ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, oOeclneduTh yriayOJa€HHOE H3y4yeHUE TEOMETPHH  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

[OJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MAaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXIY OOIIUM U MpodeccrOHATbHBIM
o0pazoBaHHEM.

Ha usyuenue yueGHoro kypca «I'eomerpusi» Ha yriayOon€HHOM ypoBHE 0TBoAUTCA 204 vaca:
B 10 kiacce — 102 gaca (3 gaca B Hegemo), B 11 xmacce — 102 waca (3 yaca B Henenro). Obmiee
KOJIMYECTBO KOHTPOJIBHBIX paboT B 10-11 kimaccax 6, 8 cooTBeTCTBEHHO.

YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

* ['eomerpus, 10-11 knacesl/ Aranacss JI.C., byry3os B.®., Kagomues C.b. u npyrue,

AKHI/IOHepHOe O6H.[CCTBO «31aTeabCcTBO ((HpOCBeH_IeHI/Ie»



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApALIECIbHbBIE IPSIMbIE B IPOCTPAHCTBE, MAPAILIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
IPOEKTHpPOBaHUE, n3oopakenne ¢puryp. OCHOBHBIE CBOMCTBA MapajuICIbHOTO MPOSKTUPOBAHMSL.
N3ob6paxenue ¢Guryp B mapauieabHOM MPOEKIUU. YTJIBI C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXAy NpSMbIMU B MpOCTpaHcTBE. llapainenbHOCTh MIOCKOCTEN: NapajljieibHble IIOCKOCTH,
CBOMCTBA MapaJuIeNIbHBIX MI0CKOCTeH. [Ipocreiinme npocTpancTBEHHBIE (DUTYPHI HA TUIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepneHaAUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  MEPHIEHJUKYJISpPHbIE MpsIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEPHEHAUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM MEPIEHIUKYIISIPHON IIJIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasp W HaKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMON [0 TIUIOCKOCTH, MPOEKIus (GUTypbl Ha MJIOCKOCTb.
[lepneHAuKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MMEPIEHIUKYISIPHOCTU ABYX IUIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

Yrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroia JBYIpaHHOro yria. TpéXrpaHHblii M MHOrorpaHHble yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIVIOB TpEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOTpaHHUKOB, pa3BEPTKA MHOrOrpaHHukKa. [Ipusma: n-yronpHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
IIPSIMOYTOJIBHBIM MapajulesIelIuIe] W ero coWcrBa. Kpardaillime oyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIBHON NUpamubl. [IpaBUiIbHBIE MHOTOTPAaHHMKH: IIPAaBUIIbHAs IPU3Ma U IIpaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMKJIa U IPABUIIBbHBIN TeTpasap, KyO. [IpeacraBnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’AP, AOJEKAd P U UKOCAIP.

Bbruucnenue 31eMEeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 6oxoBoi
MOBEPXHOCTH U MOJITHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJI0IIA1b OCHOBaHUMN, TEOpeMa 0 GOKOBOH
MOBEPXHOCTU NpsiMOM mpusMbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPHM NPABUIBHBIX MHOTOTPaHHHMKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPbI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbl. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha uncio. CBOMCTBA clI0KeHUS BEKTOPOB. CBOMCTBA yMHOKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YTol Mex1y Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
IIOBEPXHOCTh, 00pa3yrolIye NOBEpXHOCTEeH. Tena BpalleHus: IUINH]P, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelabHas IIOCKOCTh K cdepe.
N300paxeHue Tea BpalleHUs Ha III0cKocTU. Pa3BépTka nunuHapa u konyca. CUMMeETpHsi cepbl
U 1apa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTOJIBHOTO
napajuienenunesna u ciueactBus u3 He€. OOBEM NpsIMONM M HAKIOHHOM MPU3MBI, LMIUHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa v IapoBOTr0 CETMEHTA.

KomOunanuu Tten BpamieHuss ¥ MHOrorpaHHukoB. llpu3ma, BhucaHHas B LWJIMHIP,
onucaHHas okojio LwiuHApa. [lepecedenue cdepsl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. Ilonobue B
npoctpadctBe. OtTHomeHue 00BEMOB, IUIOIAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUs: CEYEHUs MWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEeHUs KOoHyca (mapayjiesbHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOAbI IOCTPOEHUS CEYEHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops!l B npoctpancTBe. Onepannuy Hal BEKTOpaMU. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXEHHA. [IpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OrtoOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIbHAS CUMMETpHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YTJTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O YJIEHAa POCCHUHCKOro OOIIeCTBa, MPEICTABICHUE O MAaTEMaTHYECKMX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ATHUX JOCTHUKECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKUM U AESTENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCy>KICHHM, BOCHPUUMYUBOCTh K MaTEMaTHYECKHM acHeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (u3nueckas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TPOLECCOB HAa COCTOSIHUE NIPUPOJHOM M COIMAIBHON Cpeabl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OIICHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOTI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue 1eicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJCHUSIX W  YTBEPXKACHHUSAX, TMpeayaraTh KPUTEpPUH IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEILCTBA MATEMATHYECKUX YTBEPKACHHH (TIPSIMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl ©  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble uccienoBarebCkue AecTBUSA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATh
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSITENNLHO (OPMYITUPOBATH 0000IIEHUS M BBIBOABI MO PE3ylbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IeHNI];

HpOFHOSI/IpOBaTI) BO3MOXHOEC paSBI/ITI/Ie HpOHGCC&, d TAaKXX€ BBIABUTI'ATh npeanonomeﬁnﬂ (0]
€ro pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISATH )Ie(l)I/IIII/ITI)I I/IH(I)OpMaHI/II/I, JaHHBbIX, HGO6XO)II/IMI)IX JIs1 OTBE€TA HA BOHpOC n 1J1s
peLIeHNs 3a0a4u;



BHIOMpAaTh HWHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THIIOB, AaHAJIHM3HPOBATH,
CUCTEeMATH3UPOBATh U HMHTEPHPETUPOBATh HMH(POPMAIMIO pPA3IUYHBIX BHIOB ©  (QopM
MPEJICTaBICHHUS,

CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPEIICTABIIATH €€ B Pa3JINYHBIX (POpPMaXx, HIUTFOCTPUPOBATH
rpauyecKu;

OIICHUBATh HANEKHOCT, WH(POPMAIMM 10 CAMOCTOSTENBHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpUHUMATb H q)OpMyJII/IPOBaTB CY)KACHUA B COOTBCTCTBUU C YCIOBUSAMH U LECISAMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pELIeHHs 3a/1aul, KOMMEHTHPOBATh MOJTYYCHHbIN PE3yIbTaT;

B X0z€ OOCYX/IEHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HALCJICHHBLIC Ha IMOUCK PCHICHHA, COIIOCTABJISAITb CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOHapyXHBaTh pPa3jivyude U CXOJICTBO
MO3UIHi, B KOPPEKTHOH opMe GOpMyIUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCHICHUA 3aJadyd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS C YIETOM 3aa4 MPE3CHTAUU U OCOOCHHOCTEH
ayJUTOPUHU.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/lauyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINH.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yibTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

NpEeBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh INpPH PEUIEHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIEJIN U YCIOBUSIM, OOBSCHATH MPUUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaXOJIUTh OIIMOKY, JaBaTb OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHnn y4eOHbIX 3a/ay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHON paloOThI, paclpenensiTh BHIBI paboT, TOrOBapHBaThbcs, 00CYXKAATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (0O0CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIITOJIHATH CBOIO YaCTh Pa0OTHI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaHbI, OLIEHWBAaTh KAayecTBO CBOETO BKJaja B OOLIMI MPOIYKT MO KPHUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0ydaromuiicst HAyIUuTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHATHSIMH CTEPEOMETPHH NPHU PELICHUU 33]a4 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUMN;

IPUMEHATh AKCHUOMBl CTEPEOMETPUM M CIEJICTBUS U3 HUX [pPHU PELICHUU
TFEOMETPUYECKUX 3aay;

KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, MPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATh HMOHATHSAMM, CBS3aHHBIMU C YIJIaMHM B IIPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IPOCTPAHCTBE, MEKY IIPSIMOU U INIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOZHO pACIIO3HABATh OCHOBHBIE BHJbl MHOI'OTPAHHUKOB (IIpU3Ma, NHpPaMUAA,
HpSMOYTOJIbHBIN Mapasiesnenunes, Kyo);

KJIacCcu(UIUPOBATh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJHO ONEpPUPOBATH IOHATUSMH, CBSI3AHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH TapaIJIeNIbHOE, [ICHTPAIBbHOE M OPTOrOHAIBHOE MTPOSKTUPOBaHKE (HUTYp Ha
IUIOCKOCTb, BBIIOJIHATH N300paXkeHUs (PUryp Ha MI0CKOCTH;

CTPOUTh CEYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJIHAThH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh IUIOIIAJM IIOBEPXHOCTEHl MHOIOrpaHHMKOB (IIpU3Ma, MHpaMuia),
reOMETPUUECKUX TeJl C IPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelmare 3aJa4d Ha JOKAa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIICHWH U HaXOXACHHE
FEOMETPUUYECKUX  BEIMYMH, TIPUMEHSA H3BECTHBIE METOABl IIPU  PELICHUHU
MaTeMaTUYeCKUX 3aa4 MOBBIIIEHHOT'O U BBICOKOTO YPOBHSI CJIO’KHOCTH;

IIPUMEHATH MIPOCTENIINE IPOIPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aj1ay;

U3BJIEKATh, IPEOOPA30BBIBATH U MHTEPIPETUPOBATH MH(POPMAIIMIO O TPOCTPAHCTBEHHBIX
reOMeTpUUECKUX PUTypax, MPECTABICHHYIO Ha YepTekaxX U PUCYHKaX;

MPUMEHSTDH MOJIyY€HHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAIU3UPOBATh peallbHbIe
CUTyalluu, TMPUMEHATh M3yYeHHbIEe TIOHATUS B IMIPOLIECCE TOMCKAa pEelIeHUs
MaTeMaTHYecKu cHOpMyTUPOBAaHHON MPOOIEeMbI, MOJETUPOBATh PEANbHbIE CUTYalluu
Ha $3bIKE TI'EOMETPUM, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM
FeOMETPUUECKUX MTOHITHH 1 TEOpEM, arrapara alreopsl, penath NpakTUYECKUe 3a/1a4H,
CBSI3aHHBIE C HAXOXKJICHHEM F€OMETPUUECKUX BEIUYUH;

UMETh MpeACTaBIECHUS 00 OCHOBHBIX dTanax pa3BUTHs FT€OMETPUH KaK COCTaBHOM yacTu
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IWJIMHAPHYECKON, KOHHYECKONH U
cheprueckoi MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTYUCHUST;

OIIEPHPOBAThH TIOHATHSIMHU, CBSI3AaHHBIMH C TEJaMH BpAIEHHs: HWIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MIOJTyYEHUS TEIl BPAILICHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOXKEHHUE CPEephI U TUNIOCKOCTH;

BBIYUCIISATh BEIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHHs, O00bEMBI U
IUTONIA/IA TTOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJ BPAIICHHS, TCOMETPHUECKUX TENl C
npUMEHEHHEM (HOPMYIL;

CBOOOJHO OTIEPUPOBATH MOHSATUSAMH, CBI3aHHBIMH C KOMOWHAIIMSAMU TN BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy M OMHCAHHBIN OKOJIO chephl,
cdepa, BiMcaHHAss B MHOTOIPAaHHHK HJIH TEJIO BPAIICHUS;

BBIYMCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMH MMOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
TEJI;

n300pakaTh W3y4aeMble (UTYpHI, BBIOJIHITH (BBIHOCHBIC) IUIOCKHE YEPTEKH W3
PHCYHKOB IIPOCTBIX 00BEMHBIX (DUTYp: BU CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHHUSI TEJl
BpaIllCHUS;

U3BJICKATh, UHTEPIPETUPOBATD U TPEOOPA30BBIBATH HH(POPMAITUIO O IPOCTPAHCTBEHHBIX
TeOMETPHUSCKUX (PUTYpaAX, MPEACTABICHHYIO HAa YePTEkKaxX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH MOHSATHEM BEKTOP B POCTPAHCTBE;

BBINOJIHATH ONEPAIlMK HAJl BEKTOPaMU;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOP/IUHAT;,

pemiaTh TEeOMETPUYECKUE 33aJaud Ha BBIYHCICHHE YIJIOB MEXKIY NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOHO ONEPUPOBATH MOHSATUSMU, CBSI3aHHBIMU C JIBYKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTRBA JIBUKCHUM;

BBITMIOJHATh M300pakKeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUs TpPHU MapalljieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus 10100,

CTPOUTH CEYCHHUS MHOTOTPAHHUKOB U TEJ BPALICHUS: CEUSHUS MIINHAPA (TTapaJIIeIbHO
U TIEPIICHANKY/ISIPHO OCH), CEUCHHSI KOHYca (TIapauieIbHbIe OCHOBAHUIO U IMPOXOJISIINE
yepes BEePIIUHY), CEYCHUSI 11apa;

UCIIOJTb30BAaTh METOJBI TIOCTPOSHHUSI CCUCHUH: METOJ CJICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

MPUMEHITh TEOMETpHYECKHE (aKThl JUIS PEIICHUS CTePEOMETPHUYCCKHX —3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SBHOW U HESIBHOU (hopme;

pemath 3aJayd Ha JIOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HaXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPECTBA U AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



MNPUMCHATH IOJYUCHHBIC 3HAaHHA HaA IIPAKTUKEC: CpaBHUBATb, aHAJIU3UPOBATL U
OLICHMBATh PEAbHBIC CUTYAINH, IPUMECHATh N3yYCHHBIC TIOHATHS, TEOPEMBI, CBOIICTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKd C(HOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BaHUEM T€OMETPHUYECKUX IOHATHI M TEOpeM, armapara anreOpsl,
pemnIaTh NPakTUIeCKUe 3aa4un, CBSI3aHHbIE C HAXOXK/ICHHEM IeOMETPUYECKUX BEIUYNH;
UMETh IIPECTaBICHU 00 OCHOBHBIX ATallax pa3BUTUS FT€OMETPHUU KaK COCTABHOW 4acTh
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
Monyab «IIKoJIbHBIA
KoimuectBo
YPOK»
Ne JacoB,
n/n HanmenoBaHue pa3jiesioB U TeM OTBOJAUMBIX AesTeanunocts ganveJm K
HA OCBOCHITE ¢ yueToM padoueit aﬁ.]IeHI[i:pb
TeMbI NPOrpaMMmblI coObITHIl
BOCIIUTAHMS
BBenenue B crepeoMeTpHIO 23
1 OcHoBHbIE TpaBUiia H300paKEHUsI HA PUCYHKE IIIOCKOCTH, 1 npuBieYeHHe BHUMaHusg | cenTs0ps: [eHn
napauieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka 00yyJaroumxcs K 3HAHUU
ITonsTua crepeoMeTpun: TOUKA, MPsMasi, INIOCKOCTh, IPOCTPAHCTBO. HCHHOCTHOMY aCIICKTY
2 OcHoBHbIE TpaBUiia H300paKEHUS HA PUCYHKE TIIOCKOCTH, 1 HU3y4acMBIX Ha ypOKax
napavieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka NpeIMETOB, SBJICHUHN 1
cobprui, 8 ceHTAOpS:
N . MHUIMMPOBAHUC MexayHapoaHbIi
3 OHSITHSI: TIEpECEKAIOLINECS IIOCKOCTH, IIepeceKaroIuecs npsmas u 1 06CYXICHNIA, TeHb
IUIOCKOCTB; MOJIYIPOCTPAHCTBO i
; yHIpocTp BBICKEBLIBaHI/II/é CBOETO PACIIPOCTPAHEHHS
MHEHHSI, BBIPAOOTKHU TPAMOTHOCTH
CBOETO JINYHOCTHOTO
[TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECs psiMast U
4 1 OTHOUIEHHUS K
MJIOCKOCTh; MOJYIPOCTPAHCTBO
. M3Y4aeMbIM COOBITHUSM,
5 MHororpaHHuKH, U300pa’keHue MPOCTEUITNX MPOCTPAHCTBEHHBIX 1 SBJICHUAM, JTHIAM:
¢buryp, HeCcyIecTBYIOIIUX OObEKTOB NpHMeHeHNe
6 MHororpaHHUKH, H300paKeHUE MPOCTEUIITUX MPOCTPAHCTBEHHBIX 1 WHTEPAKTUBHBIX (HOpPM
buryp, HECYIIECTBYIOMUX 00HEKTOB y4eOHOM paboThI —
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE CICICTBUS U3 HUX 1 MHTEJJIEKTYaJIbHBIX,
8  AKCHOMBI CTEPEOMETPHH | TIEPBBIE CICICTBUS U3 HUX 1 CTUMYJINPYIOHINX
MI03HABATEJIbHYIO
AKCHOMBI CTEpEOMETPUHU U TIEpBbIE cleACTBUS U3 HUX. CriocoObl
< MOTHUBALIUIO, UTPOBBIX
9 3a/laHus MPSIMBIX U TUIOCKOCTEH B mpocTpaHcTBe. O003HAUCHUS TTPSIMBIX 1

U INIOCKOCTEHN

METOJIUK, JUCKYCCHH,




H3o00paxeHne cedeHuit mupamMuibl, Kyoa v MpU3Mbl, KOTOPBIE IPOXOJISAT

10  uepes ux péopa. M300paxkeHne nepeceyeHust MOIy4YeHHbBIX TIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYCHUM Pa3HBIMU LIBETaMU
N300pakeHue ceueHni mupaMuabl, Kyoa U pU3Mbl, KOTOPbIE IPOXOAAT

11  uepes ux péopa. M300paxkeHne nepeceyeHust MoIy4YeHHbIX TUIOCKOCTEH.
PackpammBanye MOCTPOCHHBIX CEYCHUN Pa3HBIMH LIBETaMU
N300pakeHne ceueHui mupaMuabl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOAAT

12 uepes ux péopa. M300paxkenne nepeceyeHust MOIy4YeHHbBIX TUIOCKOCTEH.
PackpamnBaHue OCTPOCHHBIX CEYEHHUI Pa3HBIMU LIBETaMU
N300pakeHne ceueHui mupaMuabl, Kyoa u pu3Mbl, KOTOPbIE IPOXOASAT

13  uepes ux péopa. M300paxkenne nepeceyeHust MOIy4YeHHbBIX TUIOCKOCTEH.
PackpamnBanue IOCTPOCHHBIX CEYEHHUM pa3HBIMU LIBETaMU

14 Meroj cineoB Julsl IOCTPOEHUS CEYEHU I

15 Merton crenoB A mocTpoeHus ceueHuii. CBOMCTBA NepeceueHUi
IPSIMBIX U IIJIOCKOCTEN

16 Merton cienoB i mocTpoeHus ceueHuil. CBOICTBa epeceueHuit
MPSIMBIX U IIJIOCKOCTEN

17 [TocTpoenue ceuenunii B mupamuie, Kyoe rmo Tpém Toukam Ha péopax.
Co3ztaHne BBIHOCHBIX YEPTEKEHN U 3aIMCh IArOB NOCTPOCHHUS

18 [TocTpoenue ceuenunii B mupamuie, Kyoe 1o Tpém ToukaMm Ha pEdpax.
Co3ztaHne BBIHOCHBIX YEPTEKEHN U 3aMCh IarOB OCTPOEHHUS

19 [Toctpoenue cedenuii B nmupamuze, Kyoe mo Tpém ToukaM Ha pEOpax.
Coznianue BRIHOCHBIX YepTeXKel U 3alKCh IaroB NOCTPOCHHUS

20 [Toctpoenue ceuenuii B nupamuze, Kyoe 1o TpéM ToukaMm Ha pEopax.
Coznianue BRIHOCHBIX YepTeXKel U 3alKCh IaroB NOCTPOCHHUS

21 IToBTOpenue mrannMmerpun: Teopema 0 IPOIMOPIUOHAIBHBIX OTPE3KaX.
[TooOue TpeyroIbHUKOB
[ToBTOopenue mnanumerpun: Teopema MeHnenas. PacueTsl B ceueHusIx Ha

22  BBIHOCHBIX uepTexax. MlcTopus pa3BUTHs IIIAHUMETPUH U
CTEpPEOMETPUN

23  KonrtpoabHas pagora "Axkcnomsl crepeomerpuu. Ceuenns'

JAIOUINX BO3MOKHOCTh
IIPUOOPECTHU OIIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JMasora; rpynmnoBoi
paboThl, KOTOpAast yYUT
CTPOUTH OTHOILICHUS U
JIECTBOBATH B KOMAaHJIE,
CIOCOOCTBYET pa3BUTHIO
KPUTHYECKOTO
MBIIUICHHUS,
noOyxJieHue
00y4armuxcs
coOIr0aTh HOPMBbI
MOBE/ICHUS, TIPaBUIIa
00LIeHHs COo
CBEPCTHUKAMH U
Me1arOrMYeCKUMH
paOoTHHKaMH,
COOTBETCTBYIOIIHE
yKIany
00111600pa30oBaTENHHOM
OpraHu3aiui,
YCTaHOBIICHHE U
MOJICPIKKY
JI0OpoKenaTeIbHOM
aTMoc(epsl;
OpraHu3aIUI0
HACTaBHUYECTBA
MOTHBUPOBAaHHBIX U
SPYIUPOBAHHBIX
00yJaromuxcst HaJ
HEYCIEBAIOIIUMHU

OJHOKJIaCCHHUKaMH1, B TOM

1 oxTs0ps:
MexnyHapoaHbIi
JIEHb MY3bIKH

5 okTs6ps: [enn
YUUTEIS




24

25

B3anmMHoe pacnosio:keHue NPsIMbIX B IPOCTPAHCTBE

B3anMHOe pacnosnokeHne npsMbeIX B IpocTpaHcTBe. CKpelnBaronecs
npsmMblie. [Ipu3Haku ckpemmBarommxcs npsamsix. [lapamiensasie
IPSIMBIE B IPOCTPAHCTBE

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH MPSAMOM NapaJlIeIbHON
JAHHOW MPSIMOM, IPOXOASILEN Yepe3 TOUKY IIPOCTPAHCTBA U HE
JeXxalle Ha JaHHOM npsiMoi. JlemMa o nepeceueHnn napauieabHbIX
MMPAMBIX IIIIOCKOCTBIO

26

[TapannenbHOCTh Tpex NMpsMbIX. Teopema o TpEX mapaneabHbIX
npsiMbIX. TeopeMa 0 CKpeLIUBaIOIIMXCs IPSMbIX

YHUCIIe ¢ 0COOBIMU
00pa3oBaTebHBIMU
MOTPEOHOCTSAMH,
JAIOIETO 00YJArOIIHMCS
COLIMAIBHO 3HAYUMBIT
OTIBIT COTPYAHUYECTBA U
B3aMMHO TTOMOIIIH;
MTOHVMAHHE U
BBIPOKCHUE B
MPAKTUYECKOU
JESITETbHOCTH LIEHHOCTh
JKU3HU, 3]I0POBbBS U
0€30MacHOCTH, 3HAUCHUE
JINYHBIX YCUIINN B
COXpaHCHHHU U
VKPETUICHUU CBOETO
3JI0POBBS U 37]0POBbBS
JIPYTUX JIFOAEH;
coOuTroIatomui MpaBuIIa
JIMYHOU U OOIECTBEHHOM
0€30IMaCHOCTH, B TOM
yucie 6e301acHOro
MOBE/ICHUS B
nH(pOpPMaLIMOHHOH cpefie

MoOyXIeHUE
o0OyJarmuxcs
c00JII0/1aTh HOPMBI
MOBE/ICHHUS, TIPaBUIIA
OOIIEHHS CO
CBEPCTHUKAMH U
[1€IarOrHYECKUMU
paboTHHKaMH,
COOTBETCTBYIOIINE




27

[NTapamrensHoe mpoekTipoBanre. OCHOBHBIE CBOMCTBA MapajIeIbHOTO
npoeKTHpoBaHus. M300pakenne pa3HbIx GUTYp B MapaieIbHOM
HPOEKLUH

28

29

30

31

[lenTpanpHas NpoeKLusA. YToJl C COHAIPABJIECHHBIMA CTOPOHAMHU. YTOI
MEXIY HPSMBIMU

33.Ila‘-II/I Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC, CBA3AaHHBIC C
PaCIIOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBE

HapaJ'[J'[eJ'[I)HOCTb NMPpSAMBIX U IJIOCKOCTEl B MPOCTPAHCTBE

[TonATHS: mapamIeIbHOCTD NPSMOM U TUIOCKOCTH B ITPOCTPAHCTBE.
[Tpu3sHak napauieabHOCTH NPSIMOM U ITockocTu. CBoicTBa
MapaJUIEIbHOCTH MPSMOU U IIJIOCKOCTH

FGOMeTpI/I‘-IeCKI/Ie 3aJa49 Ha BBIYUCJICHUEC U JOKa3aTCIbCTBO, CBA3aHHBIC
C IMapaJUICJIIbHOCTBIO IMIPAMBIX U IUIOCKOCTEM B IIPOCTPAHCTBEC

32

[TocTpoeHue ceueHns, IPOXOAAIIETO Yepe3 JaHHYIO MPSIMYIO Ha
YepTekKe U NapajlIeIbHOrO ApYyrou npsamMoil. Pacu€r oTHoIIeHHI

33

34

[TapannenbHas NpoeKIys, IPUMEHEHUE TS TOCTPOSHUs CEUeHUH Kyba
1 napaenenumnena. CBoMcTBa napauiesienunea u Npru3Mbl
[TapannensHble IockocTu. [Ipu3Haku napamienbHOCTH JBYX
IIJIOCKOCTEMN

35

Teopema 0 napajieIbHOCTH ¥ €AMHCTBEHHOCTH ILUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE MPUHAJIEKANTYIO JAHHOW IIIOCKOCTH U
CJIEZICTBUS U3 HEE

36

CBolicTBa napajuIeabHbIX INIOCKOCTEN: O MAPAJIEIBHOCTH MPSAMBIX
NIEPECEYCHMS IIPU TIEPECEUCHNUHN JBYX MapalIeIbHBIX INIOCKOCTEN
TpeTben

YKy
0011eo0pa3oBaTenbLHOM
OpraHu3aIum,
YCTaHOBJICHHE U
MOJIICPIKKY
nTo0poXkKenaTeTbHON
aTMoCQephl;
OpraHu3aIUIo
HACTaBHUYECTBA
MOTHBHPOBaHHBIX U
SPYIUPOBAHHBIX
00yJaromuxcst HaJl
HEYCIICBAIOIIUMHU
OJTHOKJIACCHUKAMHU

MMOHVUMAaHHE U
BBIPQXKCHHE B
MPaKTUYECKOU
JESITEIbHOCTH 1IEHHOCTh
KHU3HU, 370POBBS U
0€30ITaCHOCTH, 3HAUCHHUE
JINYHBIX YCUIINN B
COXpaHEeHHUHU U
VKPETUICHUU CBOETO
3JI0POBBS U 37J0POBbBS
JIPYTHUX JIIOACH;
co0uTroIatomui mpaBuIIa
JINYHOU U OOIIECTBEHHOM
0€30ITaCHOCTH, B TOM
yucie 6e30macHoro
MIOBE/ICHUS B
WH(pOPMAITMOHHOW Ccpeie;




CBolicTBa napaaiCIbHbIX IIOCKOCTEH: 00 OTpE3Kax MmapaljICJIbHbIX

MMOHUMaHHUE CrienuPuKu
TPYAOBOM JAEATEIBbHOCTH,
peryJnpoBaHus
TPYIOBBIX OTHOLICHUH,
caMo00pa30BaHUs U

37 | mpsAMBIX, 3aKITIOYEHHBIX MEXKIY MapalieIbHBIMU TUIOCKOCTSIMH; O 1 npodeccHoHATBLHOM
nepecedeHn  MPSMOM ¢ ABYyMs MapaijieIbHbIMU ITOCKOCTSIMHU CaMOTIOATOTOBKH B
MH(OPMALIOHHOM
BBICOKOTEXHOJIOTHYECKOM
oOuiecTBe
IlepneHIUKYJIAPHOCTH NPSIMBIX U IVIOCKOCTEN B MPOCTPAHCTBE 25
38  ITloBTtopenue: Teopema [ludaropa Ha mIocKoCTH 1 noOyxJ1eHue
39  IloBTOpeHHE: TPUTOHOMETPUS MPSIMOYTOIBLHOTO TPEYTOJIbHUKA 1 00yJaromHXCst
40  CaoiicTBa Ky0a 1 MPsIMOYT'OJBHOI0O Mapaulesenueaa 1 cOOIONATH HOPMBI
BLrarcerie OTDESKO 6e OVEOEHO MOBEJICHHS, TIPaBUIIA
BIYUCIICHUC JJTUH KOB B KyO€ U TIpsiM JTHEHOM
41 g P y PAMOYT 1 oOI1eHus co
napasuieNienune e
CBEPCTHHKAMH H
42 [leprieHIUKYISIPHOCTD HPAMOH H IUIOCKOCTH. [Tpuznak 1 [1e[ATOrMUECKIMH
MEPICHIUKYISIPHOCTH IPSIMON U TUTOCKOCTH paBOTHIKAMH,
43 IlepnenauKyasipHOCTD MPSMOM U TI0cKOCTH. [IpHu3Hak 1 COOTBETCTBYIOIIHE
MEPIeHIUKYISIPHOCTH IPSIMON U TIIOCKOCTH yKIIamy
44 Teopema 0 CyIIeCTBOBaHHH U €JUHCTBEHHOCTH MPSMOM, MPOXOIAIIEH 1 00111e00pa30BaTeNbHOM
4yepe3 TOUKY ITPOCTPAHCTBA U MEPIEHAUKYISIPHON K INIOCKOCTH OpraHusaiunu,
45  TIIOCKOCTH M MEPIIEHIUKYIISIPHBIC UM MPSMbIe B MHOTOTPaHHHUKAX 1 YCTaHOBJICHHC 1
46 MTOJIJICPIKKY
[TnockocTu U mepreHAUKYISIPHBIE UM MPSIMbIE B MHOTOTPaHHUKAX 1 .
= = no0poXxkenaTeTbHON
47 epIeHIUKYIAp U HakIoHHAas. [locTpoeHue neprneHaAnKyaspa u3 TOUKU 1 aTMochepsr;
Ha HpAMYIO OpTaHHU3aIII0
HACTaBHUYECTBA 12 nexabpsi: [lenp
48 [Mepnennukymnsip u HakIoHHas. [locTpoeHne neprneHANKYIspa U3 TOUKU 1 MOTHBHPOBAHHBIX U Kounctutytuun
Ha NpAMYIO SPYIUPOBAHHBIX Poccuiickoit
00ydJarmuxcs Hajl ®enepanyn
49  Teopema o TpEX NMepreHANKYIspax (psiMas U oOpaTHast) 1




50 | Teopema o Tpéx meprneHAUKysApax (MpsMast 1 00paTHast) 1

51  Vroa Mexay CKpeIMBaIOIUMHUCS TPSIMBIMUA 1

50 [Touck neprneHaUKYISAPHBIX MPSAMBIX C IIOMOILIBIO IEPIECHANKYISIPHBIX 1
IIJIOCKOCTEMN

53 | OproroHanbHOE MPOESKTUPOBAHHE 1

54 [Moctpoenue ceuenuii Kyba, mpU3MBbI, IPABUIBHON MTHPAMHIBI C 1
IIOMOUIbIO OPTOTOHAJILHON ITPOEKIIMH

55 [TocTpoenue ceuenuii kyba, MpuU3Mbl, IPaBUIbHON TUPAMUIbI C 1
IIOMOUIbIO OPTOTOHAJILHON ITPOEKIIMH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IJIOCKOCTH. [Imockoctn 1
CUMMETpUN B MHOTOTpaHHUKaX

57 [Ipu3Hak nepneHMKyIIpHOCTU MPSIMON U IUNIOCKOCTH KaK CIIEACTBUE 1
CUMMETpUU

58 ITpaBriIbHBIE MHOTOIpaHHUKH. Pacd4€r paccTosHUM OT TOYKHU 10 1
IJIOCKOCTH

59 [IpaBuiIbHBIE MHOTOTpaHHUKHU. Pacyér paccTosHUNA OT TOYKH 10 1
IJIOCKOCTH

60 CriocoObI ONYCTUTh MEPIEHAUKYIAPBl: CAMMETPHSL, CABUT TOUKH IO 1
NapaJuIeIbHON NPSIMON

61  Casur no HemapajuleabHOHN NPsIMOM, U3MEHEHUE PACCTOSHUMN 1

62 KonTtpoubHnas padora ""B3anmHoe pacnoJioskeHue NpsiMbIX ¥ 1

IUIOCKOCTei B pocTpaHcTBe"

HEYCTICBAIOIIUMHU
OJIHOKJIACCHUKAMH, B TOM
YHUCIIe ¢ 0COOBIMU
00pa3oBaTeIbHBIMH
MOTPEOHOCTSAMH,
JAIOMIETO 00YJarOIIHMCS
COITMATFHO 3HAYMMBIH
OTIBIT COTPYAHUYECTBA U
B3aUMHOH TTOMOIIIH;
WHUITUHUPOBAHUE U
MOJJIEPIKKY
HCCIIEIOBATEIIbCKOM
JIeATETLHOCTH
0o0yyJaromuxcs,
IJIJAHUPOBAHUE U
BBITIOJTHCHHE
WHIUBUAYAIbHBIX U
TPYIIIOBEIX TPOEKTOB
BOCITUTATEILHOMN
HAIPaBJICHHOCTH;
MMOHUMaHHUE U
BBIPAXXCHHE B
[IPaKTUYECKOU
JIESITSIIBHOCTH IIEHHOCTh
JKU3HU, 3]I0POBbBS U
0C30ITaCHOCTH, 3HAUYCHHE
JUYHBIX YCUITUHN B
COXpaHCHHUH U
VKpETUIEHUU CBOETO
3JI0POBBS U 37I0POBbBS
JIpYTUX JIIOACH;
COOJTIOTAFOIIIH TIPaBHIIA
JUYHOM U 0OIIECTBCHHOM
0e30IacHOCTH, B TOM




quce 0e301macHoro
MIOBEJICHUS B
UH(OPMAIIMOHHOH Cpe/Ie;
MOHUMaHHe CreuuHuKn
TPYIOBOH JeATEIBHOCTH,
peryaupoBaHus
TPYIOBBIX OTHOIICHHH

Yribl 1 paccTOSIHUSA 16

[ToBTOpEHME: Yroa MexAy NPSMBIMU Ha IJIOCKOCTH, TPUTOHOMETPHS B MIPUBJICYCHNE BHUMAHUS
63 ’ 1

MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa KOCUHYCOB 00yyJaronmxcs K
64 IToBTOpEHME: YTOI MEKIY CKPEIIUBAIOIIMUMUCS NPSIMBIMU B 1 HCHHOCTHOMY aCIICKTY
65 ['eomeTpuyeckre METOAbl BBIYMCICHUS YIJIa MKy NPSIMBbIMU B 1 HpgﬂMeTUOB’ ABJICHAN 1

MHOTOI'PAaHHHUKAX COOBITHH,

WHULIMUPOBAHUE
pona 8 pespans: [lenpb
66 | JIByrpansbiii yroja. CBOMCTBO JIMHEHHBIX YIJIOB IBYTPAHHOTO yTIiia 1 obcyxneHui, OCCHUMICKOI
yr yroi. yr yrp yr BBICKA3bIBAaHUI CBOETO p
HayKu
. MHEHHUS, BBIpaOOTKU

67 [lepnenaukynspHbie IIOCKOCTH. CaoiicTBa B3aMHO 1 CBOEI0 MMIHOCTHOLO

MEePIEHINKYIISIPHBIX TUIOCKOCTEN OTHOMIECHNS K
68 [Ipu3Hak neprneHIuKyJISIPHOCTH TIIIOCKOCTEN; TEOpEMa O MPSAMOM 1 U3y4aeMbIM COOBITHSM,

MEPECEUEHHM S IBYX IJIIOCKOCTEH MEepPIEeHIUKYISPHBIX TPETHEHN MIIOCKOCTH SBJICHUSM, JIUIAM,
69 [TpstmoyToNbHBIN Napanienenumnen; Ky0; n3MepeHus, CBOHCTBa 1 IIPUMEHEHHE

MIPSIMOYTOJIBHOTO TTapasuIeIeIuIe /1a WHTEPAKTUBHBIX (hOpPM
70 Teopema 0 AHAroHaIM NPAMOYTOILHOTO IapaljIeIenuIea U CIEICTBHE 1 yueOHoi paboThI —

a3 Hed WHTEJUICKTYaJIbHBIX,

CTUMYJIMPYIOLIUX

CrepeomMeTpudecKue U MPUKIAAHBIC 3a/1a4H, CBI3aHHBIE CO B3AaMMHBIM YHpYIOTH
71 1 MO3HABATEIBHYIO

PacoJIOKEHUEM MPSIMBIX U MIIOCKOCTH

= MOTHUBALIUIO, UTPOBBIX

BTOPEHHE: CK o
79 OBTOpPEHHE: CKPEIIUBAIOLIUECS MIPSMBbIE, MapasliebHbIE IIOCKOCTH B 1 METOJTHK, THCKYCCHi,
TaHJAPTHBIX MHOTOTPAHHHKAX

cTaniap ororpa a JTAIOIIHUX BO3MOYKHOCTh

[Tapa napanienbHbIX IUIOCKOCTEN Ha CKPELIMBAIOIIMNXCS MPSMBIX, IPHOBGPECTH OIBIT 23 ¢espais:
73 | paccTosHUE MEXy CKPEIIHMBAIOIINMIUCS MPSMBIMH B IPOCTHIX 1 BEJICHUS JleHb 3amuTHUKA

CUTYalHSIX OteuecTBa




PaccTosHrE OT TOUKH 10 IINIOCKOCTHU, paCCTOAHHUEC OT HpHMOfI a0

74 1
IUIOCKOCTHU

75 Boluncnenue paccTOSHUN MEX1y CKPELIMBAIOIIMMUCS IPSIMbBIMH C 1
IIOMOUIBIO NEPIEHANKYIISIPHON INIOCKOCTH

76 TpéxrpanHblii yroj, HEPaBEHCTBA I TPEXTPaHHBIX YIiIoB. TeopeMa 1
[Mudaropa, TeopeMbl KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yIJIa

77 | DneMeHTHI chepruecKoi reoOMEeTpUH: reoIe3NUecKue JIMHUM Ha 3emiie 1

78  KourpoubHas padora "Yribl u paccTossHus" 1
MHoOrorpaHHuKHu 7

79 | Cucremaru3anys 3HaHUH "MHOTOTPaHHUK U €T0 JIEMEHTHI" 1

80 IImpammna. Buner mupamua. [lpaBuibpHas nupamuia 1

81  Ilpusma. [Ipsimas u HaksioHHAs npu3Mbl. [IpaBuibHas npusMa 1

82 | Ilpsimoii napanenenunes, NpsiMOyroJbHbIN Mapajuiesenumnes, Kyo 1

83  Brimykiible MHOTOrpaHHUKH. Teopema Ditnepa 1

84 Beinyknbie MHOrorpanauku. Teopema Oiinepa. [IpaBunbHble n 1
MOJTyTIpaBUJIbHbIE MHOTOTPAHHUKHU

85 KonrpoabHas pagora "MHororpaHHukn' 1

KOHCTPYKTUBHOT'O
JIAajora; rpyninoBoi

paloThl, KOTOpAst yUUT
CTPOUTHL OTHOILICHHA U

JIefiCTBOBATh B KOMaHJIE,
CHOCOOCTBYET pa3BUTHIO
KPUTHYECKOTO
MBILLUICHHUS;

MOHUMaHUEe creupUKU
TPYAOBOM JAEATEIbHOCTH,
pEryJIupoBaHUs
TPYIOBBIX OTHOLICHUH,
camoo0pazoBaHus U
poQeCCHOHAIBHON
CaMOTIOATOTOBKH B
MH(OPMALIOHHOM
BBICOKOTEXHOJIOTMYECKOM
00I11eCTBE, TOTOBBIM
YUUTBCS U TPYIUTHCS B
COBPEMEHHOM OOIIECTBE

8 Mapra:
MexnyHapoaHbIi
J)KEHCKUU JIeHb

noOy>XJ1eHue
o0Oy4aromuxcs
c00JIrI01aTh HOPMBI

MMOBCACHMU, IIpaBUJIa

0o011eHns Co
CBEPCTHUKAMH H

[1€IarOrH4eCKUMU
paboTHHKaMH,
COOTBETCTBYIOIIHE
YKy
0011e00pa3oBaTEIHHOM
OpraHu3aIuy,
YCTAHOBJICHHE U




MOJJIEPIKKY

To0poXKenaTeTbHON
aTMocdepbl
BekTopsbl B mpocTpaHcTBe 12
86  IloHsTHE BEeKTOpa HA TUIOCKOCTH M B IPOCTPAHCTBE 1 OpraHu3aIuio
87 CyMMa BEKTOpOB 1 HACTaBHUYECTBA
88  PaszHOCTH BEKTOPOB 1 MOTHBHPOBAHHDBIX 1
89  IIpaBwio mapamienenureaa 1 OPYAMPOBAHTBIX
0o0yJaromuxcs Hajl
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 HEYCICBAIOMUMHU 12 anpens: Jews
OJIHOKJIACCHMKAMH, B Tom ~KOCMOHABTHKH
91 Pasnoxenue BexkTopa 1o 6aszucy TpEX BEKTOPOB, HE JISKAIIUX B OJHOM 1 qHcie ¢ 0COOBIMHU
IJIOCKOCTH 00paszoBaTeIbHBIMU
92  CxamsipHOE MPOWU3BEIACHHE 1 MOTPEOHOCTSIMU,
93  BbIUKCIICHHUE yIia MEXIy BEKTOPAMH B IPOCTPAHCTBE 1 AQIOIICTO 063"13}0”1“}“’[
94  TIpocreiinme 3a1a49u ¢ BEKTOPAMH 1 COTHATEHO SHATHMMEH
OTIBIT COTPYJAHUYECTBA U
95  Ilpocreiimue 3a1a41 ¢ BEKTOpaMU 1 B3aUMHOI TOMOIIN 9 masi: [lews
IToGenpr
96  Ilpocreiimue 3a1a4u ¢ BEKTOPAMH 1
97  Ilpocreiinme 3a1a4u ¢ BEKTOPAMH 1
IHoBTOpEHUE, 00001IeHHE U CHCTEMATU3 AU 3HAHUI 5
98  O0o00meHne U cucTeMaTU3ans 3HaHUN 1 MMOHMMAaHUE CIICITU(PUKA
99 | OOoOrmieHne U CUCTeMaTHU3AIIHs] 3HAHHIHA 1 TPYAOBOH JEATEIBHOCTH,
100 T'omoBasi KOHTpOJIbHAs paGoTa 1 PeryTMpOBAHIA .
101 TomoBasi KOHTpOJIbHAs paGoTa 1 TPYAOBBIX OTHOIICHHH, B
MH(OPMALIOHHOM
102 O06o0061IEeHrEe U cucTEMATHU3AIMS 3HAHUN 1 BBICOKOTCXHOJIOTHICCKOM
oOuiecTse
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

K Monyab
0JIN4eCTBO .
«IkoabHBII yPOK»
Ne 4acoB,
SITEeJIbHOCTh
n/n HanmeHnoBaHMe pa3ie/ioB U TeM OTBOAMMBIX Aesirenruoc K
HA OCBOCHHE ygnTejm ¢ y4eToM aJlﬁeHI[a]i)b
a0oueil mporpamMmel bITHH
TeMBI paboyeii nporp co
BOCIIUTAHMS
IToBTOpEHUE, 00001I€eHHE M CHCTEMATH3 AU 3HAHUI 15 MPUBJICYCHUE
1 [ToBTOopenue Tembl "KoopauHaThl BEKTOpa Ha MIIOCKOCTH U B 1 BHUMAaHUA 1 centsi6ps: Jlenpb
npoctpancTae" 00y4arOMKXCs K 3HAHUI
2 [ToBTOpenue temsl "CkassgspHoe pou3BeAC€HUE BEKTOPOB" 1 LICHHOCTHOMY aCIICKTYy
M3Yy4aeMbIX Ha ypOKax
. 8 ceHTsAOps:
[PEAMETOB, ABICHAR U\ o p .
. €XIyHapOIHbIN
3 [ToBTOpenue Temsl "Brrunciienne yria Mexay BEeKTOpaMH B 1 COOBITHIA, IIGHI:Hy PO
npocrtpaHcTae" VHUIMMPOBAHHUE
N —— pacpocTpaHeHuUs
b
. IPaMOTHOCTH
BBICKa3bIBAHHii CBOEro P
n ~ A
4 HOBT()PeHHe TeMbl "'YpaBHEHHUE NPSIMOM, TPOXOASIIEH uepe3 aBe 1 MHEHHS, BEIPAGOTKH
TOHKH CBOETO JIMYHOCTHOTO
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHUE INIOCKOCTH B OTPE3Kax 1 OTHOIIICHUS K
6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTH B OTPE3Kax 1 H3yqacMbIM
€KTOPHOE MPOU3BECHHE ’ ’
7 B 1 COOBITHSIM, SIBIICHUSM
o . JUTAM;
8 Jlunelinbie HEPABEHCTBA, JINHEHHOE TPOTPaMMHUPOBAHUE 1 1aM;
9 [ra— N 1 MIPUMEHEHHE
WHEWHbIE HEPABEHCTBA, JTMHEHHOE MPOTPaMMUPOBAHNE HHTEPAKTHBHBIX hOpM
10 AHaIUTUYECKHE METO/IbI pacy€Ta yria MeX1y IpsIMbIMU B 1 yuae6HOit paGoThI —
MHOTOTpaHHHKaX MHTEJUIEKTYAJIbHBIX,
11 AHanuTHYecKre METObI pacuéTa yriia MeX,y III0CKOCTIMHU B 1 CTUMYJIMPYIOLIUX
MHOT'OTpaHHUKAX MI03HABATEJIbHYIO
12 @opMyita pacCTOSIHUS OT TOYKH JI0 IUNIOCKOCTU B KOOPAMHATAX 1 MOTHBAIIHIO, HTPOBBIX
13 HaxoxaeHne paccTosSHUI OT TOYKHU A0 TUIOCKOCTH B KyOe 1 METOIUK, TNCKYCCHH,
. . JAIOLINX BO3MOKHOCTh
Haxoxienue pacCTosIHUM OT TOUKH A0 MJIOCKOCTH B MPABUIbHOU
14 1 MPUOOPECTH OTIBIT

MUpaMu/Ie




BEJICHUS
KOHCTPYKTUBHOT'O
JIMAJIora; TPYIIOBOM
paboThI, KOTOpAst yUUT
CTPOHMTH OTHOLICHHS

15 KonTtposbHasi pabora ""Ananutuyeckasi reomerpus' 1 JIeiCTBOBATH B
KOMaHse,
CrocoOCTByeT
Pa3BUTHIO
KPUTHYECKOTO
MBIIUICHUS
IloBTOpEeHHUE, 00001IeHNE H CHCTEeMATH3AIUsA 3HAHUI 15

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIaPTHbIE MHOTOTPAHHUKHI 1 noOyxJ1eHue

17 CedeHusi MHOTOIPAHHUKOB: METOJ] CJIEI0B 1 00y4aromuxcs
CeueHusi MHOTOIPaHHUKOB: CTaHAApPTHBIE IUIOCKOCTH, ITEPECEUCHUS COOTOMITL HOPML I oxradps:

18 MPSIMBIX U nﬂoc;gcmﬁ . ’ e 1 HgBeHeHHﬂ, P Meatcnyaponsit

P OOMICHIA €O JIeHb MY3BIKH
CBEPCTHUKAMH U
19 [TapannensHbIE MPSAMBIE U TUIOCKOCTH: MAPAJUIEIbHBIE CEUEHUS 1
; 5 Ne/1arornyecKuMH

20 [TapamiensHbie MPSAMBIC U TUIOCKOCTH: PACUET OTHOIICHUN 1 pPaBOTHUKAMI,

21 [TapannensHbIE PSAMBIEC U TNIOCKOCTH: YTIIbI MEXTY 1 COOTBETCTBYIOIIHE 5 okTs6ps: [denp
CKPELIMBAIOIUMHUCS MPSIMBIMU yKIIamy YUUTENS
[leprieHAMKyNIpHBIE IPSIMBIE U IIOCKOCTU: CTaHIAPTHBIE Maphbl 0011e00pa3oBaTeNbHOM

22 MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U IPSIMbIX, CHMMETPUU 1 OpraHu3saunuu,

MHOT'OI'PaHHHKOB YCTAQHOBJICHHE U

23 [MeprieHIUKYIAPHBIC IPSAMBIC U IUIOCKOCTH: TEOPEMa O TPeX 1 HOUICPAKKY

TepIIEH/IMKYIAPax J00posKenaTeIbHOM
) aTMoc(epsl;
[leprieHAMKYIApHBIE IPSMBIE U MIIOCKOCTU: BEIYUCICHUS JUIUH B

24 1 OpraHu3aIUIo
MHOTOTpaHHUKaX
n HACTaBHUYECTBA

o5 OBTOpeHHeE! ruéoma)m MHOFOYgOJ‘IBHI/IKOB, bopMyIbI TSt 1 MOTHBHDOBAHHBIX H
IUIOIIAeH, COOOpaXKeHUs MOJ00US 5Py IAPOBAHHBIX

26 [ToBTOpEHue: MIOIa I MHOTOYTOJIbHUKOB, (POPMYJIIBI 1151 1 0o0ydarmuxcs Hajl

101 1N, COOOPaKEHUSI TIOT0OMS




97 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs 1 HEYCIEeBAIIINMU
TIoaAel, COoopakeHust Moa00us OJIHOKJIACCHUKAMH, B
8 [lmomaau ceyeHrii MHOTOrpaHHUKOB: IUIOLIAAM TOBEPXHOCTEN, 1 TOM YHCIIE C OCOOBIMU
paspe3aHusi Ha YacTH, COOOpaXKeHuUs o100us 00pasoBaTeIbHEIMU
29 [Inomanu ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIN IOBEPXHOCTEH, 1 NOTPebHOCTAMH,
pa3pe3aHus Ha 4acTU, COOOPAKEHUS TTON00HS ASIOHICTo
0o0yyJaromuMmces
COLUAIBHO 3HAYMMBbIN
OTIBIT COTPYAHUYECTBA
¥ B3aMHOM ITOMOIIIN;
MOHUMAaHUE U
BEIPAXXCHHE B
MPaKTUYECKOU
30 KourtpoabHnas padora "[loBTopeHune: MHOrOrpaHHUKHU, CeYEHUs 1 NesTeabHOCTH
MHOTOTPAHHUKOB'" LIEHHOCTH KHU3HH,
310POBBS
COOTIOArOIIIHIA
MpaBwiIa JIMYHOU U
0011eCTBEHHON
0€30macHOCTH
O0BbéM MHOTOrpaHHMKA 17
31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO Tapasuiesienune1a 1 MIPUBJICYCHUE
32 3agauu 00 yABOEHHH Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKLIUHU yIia 1 BHHMaHU:
33 CTepeoMeTpHYecKHe 3a1a4H, CBA3aHHBIE C 00BEMOM L obyuatomuxes K
MPSIMOYTOJIBHOTO TIapaJuieNenue/ia [ICHHOCTHOMY aCIeKTy
N M3Yy4aeMbIX Ha ypOKax
34 [IpuknanHblie 3a1a4m, CBSI3aHHBIC C BRIYUCICHUEM 00BEMaA 1 IpeMeToB, ARIeHHH
MPSIMOYTOJIBHOTO TTapasuIeseuIe 1a COBLITHI,
35 O0BEM MpsIMOI TIPU3MBI 1 WHWITMHPOBAHIE
36 CTepeovMeTpI/IquKHe 3aJ1a41, CBA3aHHBIC C BRIYHMCICHUEM 00BEMOB 1 00CyXKIEHHH,
OpsIMOU ITPU3MbI BBICKA3bIBAaHUM CBOETO
37 [TpukinagHble 3a1a41, CBSI3aHHBIE ¢ 00BEMOM NPSIMO IPU3MBI 1 MHEHHS, BBIPAOOTKH




Brruncienue 00EMOB TeI C IIOMOIIBIO OHpCI[CJ'IéHHOFO HHTCErpaia.

38 N o 1
OOBEM HaKIIOHHOM MTPHU3MBI

39 BBI‘I.ITICJIGHI/IG 00BEMOB TeJ ¢ TOMOIIIBIO OTMPECIIEHHOTO HHTETpaa. 1
O06BEM TUpaMuIBI

40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHUL C 1
O0IIKM YTIIOM

a1 ®opmyna 06béMa mupamusl. OTHOIIEHHE 00BEMOB ITUPAMH]T C 1
OOIINM YTIIOM

42 CrepeoMeTpuuecKue 3ajauu, CBs3aHHbIe ¢ 00bEMaMU HAKIIOHHOM 1
TIPU3MBI

43 CrepeoMeTpuuecKue 3aauu, CBI3aHHbIE C 00bEMaMU TUPAMU/IBI 1

44 [Tpuknagueie 3agaun 1mo Teme "OOBEMBI TeN'", CBA3aHHBIC C 1
00bEMOM HAKJIOHHOM MTPU3MBI

45 prgcﬂaaﬂme 3agauu 1o reMe "OOBEMBI Ten'", CBsI3aHHBIE C 1
00BEMOM MTUPAMHU/TBI

46 [TpumeHeHne 00bEMOB. Bbruncienne paccTosiHUSL IO TUIOCKOCTH 1

47 KonTtpoabnas padora "O0bém MHOrorpananka'" 1
Tena Bpamenus 24

48 [unuuapuyeckas HTOBEPXHOCTh, 00pa3yrole HMIMHIPUIECKON 1
MTOBEPXHOCTH

49 Hunuuap. Ipamont kpyrosoi nunuuap. Ilnomans nosepxHocTu 1
HWIMHIpA

50 Konnueckast moBepxHOCTh, 00pa3yronre KOHMUECKOW MOBEPXHOCTH. 1
Konyc

51 CedeHue KOHyca MIIOCKOCThIO, MapaJUIeIbHON MIOCKOCTH 1

OCHOBaHUA

CBOET0 JINYHOCTHOT'O
OTHOILIECHUS K
U3y4aeMbIM
COOBITHUSIM, SIBIICHHSIM,
JMLIAM;

IpUMEHEHHE
MHTEPaKTUBHBIX (OpM
yueOHOI paboThl —
UHTEJUIEKTYaJIbHbIX,
CTHMYJIUPYIOIINX
II03HABATEJIbHYIO
MOTHBAIUIO, UTPOBBIX
METOAMK, TUCKYCCHIA,
JTAIOLINX BO3MOKHOCTh
proOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIAajora; rpyninoBoi
paboThI, KOTOpast yUYUT
CTPOUTH OTHOIICHUS U
JIEICTBOBATH B
KOMaHie

MoOYyXIeHUE
o0yJarmuxcs
c00JII0/1aTh HOPMBI
MOBE/ICHHUS, TIPaBUIIA
OOIIEHHS CO
CBEPCTHUKAMH U
[1€IarOrH4eCKUMU
paOoTHHKaMH,
COOTBETCTBYIOIINE
YKy

12 nexabps: Jlenpb
Konctutynun
Poccuiickoi
Oenepanuu




52 VYceu€nnsiii koHyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomans 60KOBOI MOBEPXHOCTH M IMOJHOM MMOBEPXHOCTH KOHYCA 1

55 CrepeoMeTrpuueckue 3a1a1H Ha J10KA3aTeNbCTBO M BHIYHCICHNE, 1
MOCTPOCHUEM CEUSHHH INHAPA, KOHYyCca

56 CrepeomeTrpuueckue 3a7a1H Ha J10Ka3aTeNbCTBO M BHIYHCIICHNE, 1
MIOCTPOCHHUEM CEUCHUH IIMINHIPA, KOHYCa

o7 [IpukitagHele 3aa4M, CBSI3aHHBIE C [IWIMHAPOM 1

58 [IpukitagHele 3a1a4M, CBSI3aHHBIE C [IWIMHAPOM 1

59 Cdepa u map 1

60 [epeceuenue cepsl u mapa ¢ IockocThio. Kacanue mapa u 1
cdepsl mIockocThio. Bua u nzobpaxenue miapa

61 [Tepeceuenue ceps! u mapa c muockocteto. Kacanue mapa u 1
cdepsl TIOCKOCTHI0. By u n300paxeHue mapa

62 VYpasuenue chepsl. [Tnomans cheps! u e€ yacreit 1

63 Cummerpus chepsl 1 mapa 1
CrepeoMeTpuyecKre 3aJauu Ha JJ0Ka3aTelbCTBO U BEIYUCICHHE,

64 CBSI3aHHBIE CO Cepoil U IapOM, TIOCTPOCHUEM UX CEUECHUN 1
IJIOCKOCTBIO
CrepeoMeTpuyecKre 3aJauu Ha JJ0Ka3aTelbCTBO U BEIUUCICHHE,

65 CBSI3aHHBIE CO Cepoil U IapOM, TIOCTPOCHUEM UX CEUECHUN 1
IJIOCKOCTBIO

66 [TpuknagHble 3a1a9u, CBSI3aHHBIE CO cepoil U mIapoM 1

67 [ToBTOpEeHUE: OKPY)KHOCTP Ha IJIOCKOCTH, BEIYMCIICHHS B 1
OKPY>KHOCTH, CTaHJIapTHBIE MOA00US

68 Pa3znnynble KOMOMHALINY TeJl BpallleHUs U MHOTOTPAaHHUKOB 1

69 3amaun o Teme "Tena v MOBEpXHOCTH BpameHus" 1

70 3amaun 1o Teme "Tena 1 TOBEPXHOCTH BpalieHus" 1

71 KonTposabHas padora "Tesia 1 moBepXHOCTH Bpamenus " 1

00111€00pa30BaTEIIHLHOM
OpraHu3aIuy,
YCTaHOBJICHUE U
MOJIIEPIKKY
JI0OpOKenaTeIbHON
aTMoc(epsl;
OpraHU3aIHIo
HAaCTaBHUYECTBA
MOTHUBHPOBAHHBIX U
APYAUPOBAHHBIX
0o0y4aromuxcs Hajl
HEYCIIEBAOIIUMU
OJHOKJIACCHUKAMH, B
TOM YHCJIE C 0COOBIMU
00pasoBaTeIbHBIMU
MOTPEOHOCTAMY,
JIArOIIEeTo
00yJaromuMcest
COIMAJIbHO 3HAYHUMBIN
OTIBIT COTPYAHHYECTBA
Y B3aMMHOI TTOMOIIIH;
MMOHUMAaHUE U
BBIPQXXCHHE B
MIPaKTUYECKON
JIeITeIIbHOCTH
LIEHHOCTh YKU3HH,
3JI0pPOBBS U
0€30ITacHOCTH,
3HAYEHHE JTHYHBIX
YCWJIMH B COXPaHEHUH
U YKPEIUICHUH CBOETO
3I0POBBS U 3/IOPOBbSI
JIpYTUX JIIOACH;

8 pespans: [lenp
POCCHIICKON HAyKH




IInomanu MOBEepXHOCTH M 00BEMBI KPYIJIBIX TeJl

72 O6béM nuunapa. Teopema 06 00bEME MPSIMOTO HUIUHAPA

73 Brruucnenne 005EMOB TeI ¢ TTIOMOIIBIO OMPEICIEHHOTO HHTETpaa.
O0BEéM KoHyca

74 [Tnomraau 60KOBOM M MOTHON MOBEPXHOCTH KOHYCa

75 CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIE C BBIYHCICHHEM 00bEMOB
WIMH]IPA, KOHYyCca

76 HpI:I‘KJ'Ia,I[HHe 3ajauu 1o TeMe "OOBEMBI U MJIOIA U TOBEPXHOCTEH
Ten
O06BEM mapa u mapoBoro cekropa. Teopema 00 00bEMe 1m1apa.

77 [Tnomane chepsl. CTepeomeTpruyeckue 3ajauu, CBSI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB 111apa, IAapOBOTO CETMEHTAa U IIapoBOTO
CEeKTOpa
[Ipuknagueie 3agaun mo Teme "OOBEMBI TeN", CBA3aHHBIC C

78 00BbEMOM 11apa U TIomazbio cepsl. COOTHOIIEHUS MEXKIY

TIJTOIAIIMU TTIOBEPXHOCTEH N 00bEMaMH MOJOOHBIX TEll

COOJIFOTAOIIIN A
MpaBwIa JIMYHOU U
0011[eCTBEHHOI
0€30I1aCHOCTH, B TOM
qucie 0e30I1acHOro
MTOBE/ICHUS B
HH(pOpMaAITMOHHOM
cpene;
WHULIMUPOBAHUE U
MOJIJICPIKKY
HCCIICIOBATEIIbLCKOU
JIeATCILHOCTH

IIPUBJICYECHHE
BHUMaHUs
o0ydJaronmxcs K
LIEHHOCTHOMY aCIEKTy
M3Yy4aeMbIX Ha ypoKax
MIPEAMETOB, SIBICHUI U
COOBITHH,
WHULIMMPOBAHUE
00CyXIeHUH,
BBICKA3bIBAaHUI CBOETO
MHEHUS, BBIpaOOTKU
CBOETO JINYHOCTHOTO
OTHOIIICHHUSI K
M3y4aeMbIM
COOBITHSM, SIBJIICHHSIM,
TUIaMm;

MIPUMEHEHHE
WHTEPAKTUBHBIX opM
y4aeOHOU paboThI —

23 ¢espans: [leHp
3alUTHUKA
OreyecTBa

8 Mapra:
MexnyHapoaHbIi
JKEHCKUH JICHb




ITonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHne 06béMa npu 1nooouu. MHTEJUIEKTYaJIbHbIX,
79 CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C BBIYMCICHUEM 00bEMOB 1 CTUMYJIUPYIOLINX
TeJ U IUIOLIaiel TOBEPXHOCTEH II03HABATEJIbHYIO
MOTHUBAIUIO, UTPOBBIX
METOAMK, TUCKYCCHIA;
MOHUMaHHE U
BBIPa)KEHUE B
" . MPAKTUYECKOU
80 KOHTpOJ‘IbHaf'l' padorta "Ilnomaayu NOBepXHOCTH U 00BEMBI 1 NEATEILHOCTH
KpyLIpIX Te [EHHOCTb KHU3HH,
3JI0POBbsI, YKPEIUICHUH
CBOETO 370POBbs U
3JI0POBbS APYTUX
JoIen
JABuxenust 5
81 JIBuxeHus npoctpancTBa. OToOpaskeHus. J|BUKeHUs: U paBEeHCTBO 1 OpraHHu3aIIIo
¢uryp. OGmmue cBOHCTBa IBUKEHUHN HaCTaBHUYECTBA
82 Bunsl aBukeHU: apajuleabHbIN IEPEHOC, NEHTPAIIbHAS 1 MOTHBHPOBAaHHBIX H
CUMMETpHUS, 36pKAIBbHAS] CAMMETPHS, [IOBOPOT BOKPYT MPSMOU SpYyAMPOBaHHBIX
83 [TpeoOpaszoBanus nogobdus. [lpsmas u chepa Ditnepa 1 obyuarouxcs Haz
HEYCIEeBaIOIIUMHU
84 I'eomeTpHuueckue 3a/1aun Ha MPUMEHEHHUE JBIKEHUS 1
OJIHOKJIAaCCHUKaMH,
JIAIOLIETO
oOyJarouMcs
85 KourpoabsHnas padora ""BekTopsl B npocTpancTse' 1 COLMABHO 3HAYNMBII
OTIBIT COTPYAHUYECTBA
¥ B3aUMHOI ITOMOIIH
IloBTOpEeHUe, 00001ICHNE U CHCTEMATH3AIUS 3HAHUI 17
Ob6o61matomee nopropenue 11 noHATHI U METOAOB Kypca IIPUBJICYECHHE
86 reometrpuun 10—11 knaccos, cucremMaru3anus 3HaHUM: 1 BHUMAaHUS

"[TapamienbHOCT NPSIMBIX U IIJIOCKOCTEN B IPOCTpPAHCTBE"

o0ydJaronuxcs K




O6o6maromiee moBTopeHue 11 MoHATHII U METOZOB Kypca LIECHHOCTHOMY aCIEKTy
87 reomerpun 10—-11 knaccos, cucremarusanus 3HaHui: "BekTopsl B 1 M3y4aeMbIX Ha ypOKax
npocTpaHcTae” MIPEAMETOB, SIBICHUI U
Ob6o6maromee moBTopeHue 11 MoHATHII 1 METOZOB Kypca COObITHH,
88 reomerpun 10-11 kiaccoB, cuctemaruzanus 3HaHuii: "BekTopsl B 1 MHUIMHPOBAHUC
pocTpaHcTae” 00cyxeHHH,
Ob6o6maromee moBTopeHue 11 MoHATHII U METOZOB Kypca BBICKA3BIBAHIM CBOCTO
89 reomerpun 10—11 kmaccoB, cucremMaru3anus 3HaHMi: "OOBEM 1 MHEHH, BBIPAOOTKH
MHOTOrpaHHuKa" CBOET0 JIMYHOCTHOTO
O6o0maromiee noTopeHue 11 moHATUR U METOA0B Kypca I(EHOIHGHH;I K 12 anpens: Jlenb
90 reomerpun 10—11 xnaccos, cucremarusanus 3Hanmii: "O0beM 1 yHAcMbIM KOCMOHABTHKH
MHOTOrpaHHHIKa" CO6I>ITI./I$[M, SIBJICHUSIM,
TUaMm;
O6o6matomiee mopropenue 11 NoHATHN U METOAOB Kypca IpUMEHEHNE
91 reometrpun 10-11 knaccos, cucremaruszanus 3HaHui: "[lnomanu 1 MHTEPAKTHBHBIX GOPM
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tea" yueGHOI paGoTH —
O606ma101uee IIOBTOPCHUC 11 mousTuii u MCTOOOB KypcCa WHTEIIEKTYAJIbHbIX,
92 reomerpun 10-11 knaccos, cucremaruzanus 3Hanui: "[lnomann 1 CTUMYJIMPYIOIIUX
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN" TI03HABATENBHYIO
93 TI'onoBasi KOHTpOJILHAS padoTa 1 MOTHUBALUIO, HTPOBBIX
94 T'omoBasi KOHTPOJILHAsI padoTa 1 METO/IMK, INCKYCCHH,
} JIAIOIIAX BO3MOXKHOCT | o . Tens
95 [ToBTOpEeHue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH 1 MPUOOPECTH OTBIT To6est
. BEJICHUSI
96 Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B pasBUTHH 1 KOHCTDYKTHBHOTO
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX Te"XHOJ'IOFI/II/I JIATIOra; TPYIIOBO
97 Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B PasBUTHH 1 pabOTBI, KOTOPAs YIHT
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI CTPOHTH OTHOLICHHS U
98 Hcropus pa3BuThs cTepeoMeTpUH Kak HAyKH U €€ POJib B pasBATHHU 1 JIeiCTBOBATH B
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI KOMaH/JIE,
99 Hcropus pasBuTHS CTEpEOMETPUH KaK HAYKU U €€ pOJIb B Pa3BUTHH 1 crocobeTByer
COBPEMEHHBIX HH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI PasBUTHIO
100  VICTODHS PasBHTHS CTCPCOMETPHH Kak HayKH H ¢€ POJTb B PAsBHTHH 1 ;FI’,II’IHTII:I]:;;I;?FO
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI >




HcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ pOJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPHUM KaK HAYKH U €€ POJIb B Pa3BUTHU

102 .
COBPCMCHHBIX NHKCHCPHBIX U KOMIIBIOTCPHBIX TCXHOJIOTUU

MOOYXICHUE
00ydJarImuxcs
co0JII01aTh HOPMBI
MOBEJICHUS, TIPaBHJIa
0o011eHus Cco
CBEPCTHHKAMU H
I1€IarOrH4ECKUMU
pabOTHHUKAMHU,
COOTBETCTBYIOIIHEC
VKITay
00111e00pa3oBaTEIHLHOM
OpraHu3aIuy,
YCTaHOBJICHHE U
MOJIJICPIKKY
J00poYKeIaTeIbHON
aTMoc(epsl;
OpTraHHU3aIII0
HACTaBHUYECTBA
MOTHUBUPOBaHHBIX U
SPYAUPOBAHHBIX
oOyJaromuxcs Hajl
HEYCITeBAOIINMU
OIHOKJIACCHUKAMHU, B
TOM YHCJIE C 0COOBIMH
00pa3oBaTeNbHBIMH
MOTPEOHOCTAMY,
JIAFOIIIETO
oOyJarouMcs
COIMAJIbHO 3HAYNMBIN
OTIBIT COTPYAHHYESCTBA
Y B3aHMHOM ITOMOIIIN

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102







