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INOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBnseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIuero
o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUs AUCLHUILUIMH €CTECTBEHHO-HAayYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'yMAaHUTAPHOTO IMKIA. [10CKONBKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe TpH HM3YYCHHU OOYYAIOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOCHHUHU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH INpU peLICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1a4.

Ilenp ocBoeHus mporpaMMel yuyebHoro kypca «l'eomerpusi» Ha yriiyOJaEHHOM YpOBHE —
pa3sBUTHE HHIUBHUYalIbHBIX CIIOCOOHOCTEH OOy4aroIIMXCsl MpPU H3YYEHUM TEeOMETpUH, Kak
COCTaBIISIIONICH MpeaMeTHOH obnactn «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecrevyeHne
BO3MOXXHOCTH IHPHOOPETEHUsI U HUCIOJIb30BaHUS 0oJiee IIyOOKMX TI€OMETPUYECKUX 3HAHUU U
JecTBUH, creln(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX JUI YCIEUIHOTO MpOo(ecCHOHAIBHOIO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca T€OMETPUN Ha YTIyOJIEHHOM YPOBHE, PaCIIUPSIFOIIAMHU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacuIMpeHue NpeICTaBIeHUs 0 TeOMETPUU KaK YaCTH MUPOBOU KYJIbTYphl U (POPMHUPOBAHUE
OCO3HaHMSI B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIIMM MUPOM;

dopMHpoBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIONINX OMMCHIBATH M H3y4aTh Pa3HbIC SBICHHUS OKPYKAFOIIEro
MUpa, 3HaHHE MOHATUHHOTO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopmMHpoBaHNE YMEHHS BIaJIeTh OCHOBHBIMH IOHSITUSMU O POCTPAHCTBEHHBIX (GUTypax U
UX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (OpPMYJI M YMEHHE WX TNPHUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEATbHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIEIH;

q)OpMI/II)OBaHI/IC ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, GOopMUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH THPU TMPOBEIECHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJe€Th METOJAMH JIOKa3aTEeIbCTB U AJTOPUTMOB pEILEHHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JIOKA3ATEIBbHBIE PACCYKIEHHSI B XOJE PpELICHHUs
CTEpEOMETPUYECKMX 33Jad U 3aJad C I[PaKTHUYECKUM cojepkaHueM, (popMupoBaHUE
NpEeACTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAaHMM MaTEeMaTHYECKHX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUH JECIYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIUIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcs, IMO3HaBaTeIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIICHUs], HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBanne (YHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAaHTHOM T'€OMETPHH: YMEHUS
pacIio3HaBaTh POSBICHUS T€OMETPUYECKUX OHATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KM3HEHHBIX CHUTyallUAX M TP HU3YYECHUH JPYTUX Y4EOHBIX MPEIMETOB, NPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUSA pEalbHBIX CHUTYallUH, WCCIECIOBaHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TI0JIyYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMU COJIepKaTeIIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
AaBISIOTCS: «lIpsiMBle M TIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHHUKN», «Tena BparieHus»,
«BekTopbl 1 KOOPIUHATHI B IPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHPOBAHUE JIOTMYECKHX YMEHUH
pacripeiesisieTcsi He TOJIBKO M0 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojaMm o0yuenus. Copepikanue
o0pa3oBaHMsi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IIPOrPaMMBI, pacipeIeIEHHBIM 10 ToAaM 00yueHusl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM BOIIPOCAM 00YyJaroIuecs o0pamaiich HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHMW30BaTh  OBIAJACHHE TEOMETPUUYCCKUMHU  TOHSATUSMH H  HABBIKAMHU
MOCIIEA0BATEIbHO U MOCTYNATENbHO, C COOJIIOJICHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHUSA BKJIIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEICTABICHHUM 00yUJaroXCsl, paCIIUpsis
U yrayOusis e€, o0pa3ys mpovYHbIE MHOYKECTBEHHBIE CBSI3H.

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

co3martk ycnoBus s nuddepeHnmanyu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
o0pa3oBaTeNbHBIX NporpamMmMm, oOecrneduTh yrayOln€HHOE H3y4yeHHE TeOMETPHH  Kak
COCTaBIIAIONIEH yueOHOTO mpenmMeTa «MaremaTukay;,

HOJATOTOBUTH OOYUYAIOMIMXCS K MPOJOJDKCHUIO M3YYCHUS MATEMAaTHKH C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIIMM U MpodeccrOHAIbHBIM
o0Opa3oBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoAUTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 gaca (3 gaca B Henemto).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnoiokeHue MPsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapAJIJIeIbHbIE U
cKkpeuuBaromuecs npsamele. [IpuzHaku ckpemmBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: IMApALIEIbHbBIE IPSIMbIE B IPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX
IPSAMBIX, APAUICIBHOCTh NPAMOM M IUIOCKOCcTH. [lapamiensHO€ UM LEHTpaIbHOE
POEKTHPOBaHUE, n3o0pakeHne puryp. OCHOBHBIE CBOMCTBA MapajuICIbHOTO MPOCKTUPOBAHHSL.
N3obpaxenue Guryp B mapauieabHON MPOEKIUU. YTIIbI C COHAMPABICHHBIMH CTOPOHAMHM, YTOJ
MEXAy NpSMbIMU B MpOCTpaHcTBe. llapainenbHOCTh MIOCKOCTEN: NapajlieibHble IIOCKOCTH,
CBOMCTBA MapaJuIeNIbHBIX MI0CKOCTeH. [Ipocreiinme npocTpancTBeHHBIE (GUTYPHI HA TUIOCKOCTH:
TETpa’aAp, NapaJIeJIEeNUIE], TIOCTPOCHUE CEYEHUN.

[lepneHAuKyISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPHEHIUKYJISpPHBIE MpsIMbIE B
MPOCTPAHCTBE, NpPsIMblE MapajUiebHbIE M MNEPHEHIUKYISIPHbIE K IUJIOCKOCTH, MPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON TUIOCKOCTH.
OproroHanbHOe NpoeKkTupoBaHue. [leprneHAuKyasp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKU IO
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIYyphl Ha IIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IMIPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOCKOocTed. Teopema
0 TPEX MEPHEHAUKYIIAPAX.

VYTrabl B IPOCTPAHCTBE: YTOJ MEXAY NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJ, TUHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Byl MHOTOTpaHHUKOB, pa3BEPTKA MHOrOrpaHHukKa. [Ipusma: n-yroapHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TOBEpPXHOCTh mpusMel. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajulesIeNuNel W ero coWcrBa. KpaTyailluime Nyt Ha HOBEPXHOCTH
MHoOTOrpanHuKa. Teopema Oiinepa. IIpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHel
[IpaBUIBLHON mNupamuiel. [IpaBuiibHBIE MHOINOTpaHHUKH: IPaBUIIbHAs IpPU3Ma WU IIpaBUJIbHAs
NUpaMu/Jia, MpaBUiIbHAS TPEYTOJIbHAS TMpaMKia U IPaBMIIbHBIN TeTpasp, KyO. [IpeacraBnenue o
MIPaBUJIBHBIX MHOTOTPAHHUKAX: OKTA’AP, JOJEKAdIP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHainu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJIOIIAIb OCHOBAHUI, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsAMOM mpu3Mbl. [Inomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPAaBUIBHOMN
MpaMUJbl, TEOpPEMA O IUIOIIAAN YCEUYEHHON TUPaMUIbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPAaHHHUKE: CHUMMETpHUS IapajljiesienuIea, CUMMETPHUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS MPABUIIBHON MTUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIPABIICHHbIE BEKTOpBHI. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA cI0KeHUs BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4Kci1o. [lonsTHe KOMIUIaHapHbIE BEKTOPHI. I [pM3HaK KOMIUIAaHAPHOCTHU TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IokKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXly KOOpJMHATaMHM BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy Bekropamu. CkalspHOe
IIPOU3BEICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IOBEPXHOCTh, 00pa3yroIIMe NOBEpXHOCTEN. Tena BpaleHus: HMIMHIP, KOHYC, yCeUEHHBINH KOHYC,
cdepa, map. B3aumHoe pacrnonoxkenue chepbl U MIIOCKOCTH, KacaTelabHas MJIOCKOCTh K cdepe.
N300paxeHue Tea BpalleHUs Ha MII0cKocTU. Pa3BépTka nunuHapa u konyca. CuUMMeTpusi cepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napauenenunena U ciueiactsus u3 He€. OObEM NPAMOM M HAKIOHHON NPU3MBI, LUIUHIPA,
nupaMuJibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceyenue cdepsl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0cKOCThIO. IIOHATHE MHOTOTPaHHUKA, OITMCAHHOTO OKOJIO Cepsl, chephl, BHUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILCHHUS.

[Tnomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iuomaas chepel u e€ yacteil. [logobue B
npoctpaHcTtBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue monodusi, romoreTus. PemieHune 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEepPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceyeHMI MHOTOTPAHHMKOB W TEJd BpAIICHUS: CEUYEHUs IMMIMHApA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjieibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEepUIMHY), CEYCHMs IIapa, METOAbI IOCTPOEHUS CEYCHMH: METOJ CIEOB,
METO] BHYTPEHHETO MMPOEKTUPOBAHUS, METO/, IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa mo 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
pEeIIeHNN T€OMETPUYECKUX 3a/1a4.

J{BH2KeHHSI B IPOCTPAHCTBE

JBwxenust npoctpancTBa. OrtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmme
CBOICTBa JBWXEHUN. BuIbl ABM)KEHHI: MapaIeNIbHBI NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YT JTYBJIEHHBIA YPOBEHD) HA YPOBHE CPEJHET O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOydYaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIIeCTBa, MPEJICTABICHUE O MaTEMaTHYECKHX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMHU U HA3HAYCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON UJCHTHYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUIMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTEMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKu U JESATENbHOCThIO YYEHOI'O, OCO3HAHHUE JIMYHOTO BKJIA/Ja B MOCTPOCHHUE
YCTOHYHMBOTO OyaYyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUU, PaCCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusuyeckoe BocUTaHUE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryispHas Gusndeckas akTUBHOCTH),
(bu3HIEeCKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITHHOCTHIO,

6) TpyioBOE BOCIIMTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBLHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U e€ MPUIOKCHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MATeMaTHYEeCKOMY OO0pa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HAMPaBJIECHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHWE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I100aTEHOTO XapaKTepa IKOJIOTUYECKUX TPOOIIeM, OpUEHTAITHS Ha TPUMEHEHNE MaTeMaTHIECKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPeibl, IJIaHUPOBAHHUE IMTOCTYIKOB U OIICHKU
WX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOILEH CPEeIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cheps
YEJIOBEUECKON JIEATEIIbHOCTH, ATAlOB €€ Pa3BUTHs M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOU KyJIbTYpPOU KaK CPECTBOM IIO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHANBHYaIbHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue AeficTBus:

BBIABJIATE MW XaPaKTCPHU30BATH CYHICCTBCHHLIC INPU3HAKHU MATCMATHYCCKUX O6”I>GKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEACTCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMUA, OCHOBAHUA [UIsi 0000IIeHUus u
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEOOpPa3OBBIBATH CYXKIEHHS: YTBEPAUTEIbHBIC U
OTpUIATeNIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, Ha6JHOI[eHI/I$IX n YTBCPKACHUAX, npeajaratb KpUTCpUun JJISL BBISIBIICHUA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JiefaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (TIPSAMBbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAllMI0, NPUBOJUTh NPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKJACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHoi 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMPATh HanOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebckme 1elCTBUA:

HCIIONIb30BaTh BOIPOCHI KaK MCCIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

IMPOBOANTH CaMOCTOATEIIbHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, HCCJIE10BAHUEC 110
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITENIbHO (OPMYJIUPOBATh 0000IIEHUSI U BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0/IeHUs], UCCIIeI0BaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3Yy/IbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€T0 pa3sBUTUH B HOBBIX YCIIOBHAX.

Pabora ¢ undopmaunmeii:

BBISBJISITH JeQUIUTHI HHPOPMAITIH, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa HA BOIIPOC H IS
pELIeHUS 3aa4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Pa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMAaTU3UpPOBaTh W MHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMAILIUIO, TIPEJICTABIIATH €€ B Pa3INYHBIX (opMax, WILTIOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHuKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelcTBUS

Oo0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXKJICHHS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKD TOYKY 3PCHHUS B YCTHBIX W IMHUChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/auu, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA MOMCK PEIICHHS, COMOCTaBJIATh CBOU
CYXJICHUS C CY)KICHUSAMU JPYrHMX YYaCTHHKOB JUAOTa, OOHAPYKUBATh PAa3]IM4YUe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'ISITB pe3yJII)TaTI)I peHIeHI/Iﬂ 3aJda4u, E)KCHepI/IMCHTa, HUCCJICJOBaHUA, HpOeKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, aJITOPUTM pELICHHs 3aJaud, BBIOMpaTh CHOcO0 pemeHus ¢ y4yEToMm
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINK.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX MPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIecca U pe3yiibTaTa pelIeHrs MaTeMaTHUeCKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PELIEHUM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JJAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIeJIU U YCIOBUSIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
nprOOPETEHHOMY OTIBITY.

CoBMmecTHasi 1eSITEJIbLHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHAUBUAYaIbHOW pabOThI IpU
pelieHnn y4eOHbIX 3a/ay, IMPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3allMi0 COBMECTHOM pPabOThI, pacrpeleniTbh BUIbl padoT, JOrOBapHBAThCS, OOCYXIATh
npoIiecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS! HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IpyNNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYPMBI» 1 UHBIE), BBIITOJIHATH CBOO YAaCTh paOOTHI M KOOPAUHUPOBATh CBOU AECUCTBUS C IPYTUMU
YJICHAMHA KOMaHJbI, OLIEHUBATh KAayeCTBO CBOETO BKJIAJa B OOUIMI HPOAYKT MO KPHUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca oOyyaromuiicss HAy4uTCs:



CcBOOOJIHO ONIEpUPOBATh OCHOBHBIMU MOHATHAMHU CTEPEOMETPUH NIPH PEIICHUH 33134 U
IIPOBEJCHUHN MATEMaTUYECKUX PACCYXKICHUN;

IIPUMEHATh aKCUOMBI CTEPEOMETPUM M  CIEACTBUSA U3 HHUX IIPU  PELICHUU
TFEOMETPUUYECKUX 3a7ay;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, PAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH MOHATHSIMHM, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IIPSAIMBIMH B IIPOCTPAHCTBE, MEXAY MPSMOM U IUNIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJHO pACMO3HABaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaAMU/A,
OPSMOYTOJIbHBIN Mapasuienenunesn, Kyo);

KJIaccu(UIUPOBATh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOZHO ONEpPUPOBATH IOHSATUSMH, CBS3AHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBIINOJIHATH apajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIBHOE IIPOEKTHPOBAaHKUE (PUTyp Ha
IUIOCKOCTbh, BBIIOJHATH N300pakeHHsl (pUryp Ha MIIOCKOCTH;

CTPOUTh CEYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIAaMH, BBIIOJHAThH (BBIHOCHBIE)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IJIOLIAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHUpaMuja),
TE€OMETPUYECKUX TEJI C MPUMEHEHUEM (hopMy;

CBOOOZHO ONEpUpOBaTh MOHATHUAMU: CHUMMETPHUS B HPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJHO ONEPUPOBATh MOHSATHIIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH ACUCTBUS HaJl BEKTOPAMY;

pemaTh 3aJadd Ha JI0Ka3aTeNIbCTBO MATEMaTUYECKHX OTHOLICHHH WM HaXOXICHUE
F€OMETPUYECKUX  BEJIMYMH, TIPUMEHsISI W3BECTHBIE METOABl IIPU  PELICHHUH
MaTE€MaTUYECKMX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CJI0KHOCTH;

IIPUMEHSATH MIPOCTEUILNE TPOTPAMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/aY;

U3BJIEKaTh, IPEOOPa30BBIBATH M MHTEPIIPETHPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

IIPUMEHSATD [TOJIyYCHHBIE 3HAHUS Ha IPAKTUKE: CPABHUBATDL U AHAJIM3UPOBATH pEallbHBIC
CUTyallud, I[PUMEHATb W3Y4YCHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PpELIEHUs
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEalbHbIE CUTYalluu
Ha S3bIKE TE€OMETPHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIN C MCIOJb30BAaHUEM
FeOMETPUUYECKUX MTOHITHH U TeOpeM, arrapaTa alredpsbl, penatb NpakTUYECKue 3a/1a4H,
CBSI3aHHBIE C HAXO0XKJICHUEM I'€OMETPUUECKUX BEJIIMYNH;

UMETb NPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHS T€OMETPUU KaK COCTABHOM YacTh
dbyHaaMeHTa pa3BUTHs TEXHOJIOTHIA.

K konimy 11 kinaccea oOyyaromuiicss HAy4uTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IMJIMHAPHYECKON, KOHMYECKONH U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS;

OTIEPHPOBATH TIOHATHIMHU, CBSI3aHHBIMH C TEJIAMH BPAICHHs: IWIHHIPOM, KOHYCOM,
chepoit u mapowm;



pacro3HaBaTh Teja BpamleHus (IMIHHAP, KOHYC, cdepa U map) U 0O0BICHATH CITOCOObI
MOJTyYEHUS Tell BpallleHus;

KJIACCHU(UITUPOBATH B3aUMHOE PACTIONIOKEHUE chephl U MIIOCKOCTH;

BBIUMCIISTh BEJIMYMHBI JIEMEHTOB MHOTOIPAaHHUKOB U TeNl BpalleHus, o0bEMBI U
IUIONIA/IA TOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPALICHHS, T€OMETPHYECKUX TEN C
pUMEeHEeHHEM (HOpMYIL;

CBOOOJHO OTIEPUPOBATH MOHSATUSAMH, CBI3aHHBIMH C KOMOWHAIIMSAMU TN BPAILICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BiMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS;

BBIUMCIISITH COOTHOUICHHSI MEXKAY TUIOUIaIIMU MTOBEPXHOCTEH U 00BEMaMU MOJO0OHBIX
TEN,

n300paxaTrh H3ydaeMble (DUTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ
BpallleHUs;

U3BJIEKATh, UHTEPIIPETUPOBATH U TPEOOPa30BBIBATH MH(OPMALIKIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOOHO OIEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITMIOJHATH ONEPalK HaJl BEKTOpaMH;

3aJaBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOI crcTeMe KOOpIUHAT;

peliaTe TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXAY MPSMBIMH U
TUIOCKOCTSIMHU, BBIYHCIICHUE PACCTOSHUN OT TOYKH O IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;

CBOOOJHO ONEPUPOBATH MOHSATUSMU, CBSI3aHHBIMHU C JIBDKEHUEM B POCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUMN;

BBITIOJHATh M300pakKeHHsT MHOTOTPAHHUKOB M TeN BpallleHUS MNPHU MapalljieIbHOM
NepeHoce, eHTPATbHON CUMMETPHUH, 3epKaIbHOH CUMMETPUHU, MIPH TOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus 000U,

CTPOUTH CEYCHUSI MHOTOTPAaHHUKOB U TEJI BPAIICHUS: CCUCHUS IIMIHHPA (TTapauIeTbHO
U TICPIICHANKYIISIPHO OCH), CEUCHHsSI KOHYca (TIapauIeIbHbIe OCHOBAHUIO U IMPOXOJISIINE
yepes BEpIIMHY), CEUSHHUSI 11apa;

HCIIONIb30BAaTh METOBl TIOCTPOSHUSI CEUEHUM: METOJ CJIEeI0B, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

MPUMEHATh TEeOMETpHYeCKHEe (aKThl JUIS PEIICHUS CTEPEOMETPHUYCCKHX —3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO IMIaroB PelIeHUs, €CIIM YCIOBUS MIPUMEHEHUS 3a/IaHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJa4d Ha JI0Ka3aTeIhCTBO MAaTEMaTHYECKHX OTHOIICHHH M HaXOXXICHHE
TEOMETPUUYECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U IEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI TPH
pEIIeHUN CTEPEOMETPUIECKIX 33/1aY;

NPUMEHSTh T[IOJYYCHHbIE 3HAHUS HA TIPAKTHKE: CpPaBHUBATh, AHAIM3UPOBATH U
OIICHUBATh PeaJbHbIC CUTYAINH, IPUMEHSATh U3yUYeHHBIC TIOHSATHS, TEOPEMBI, CBOWCTBA
B IIpollecce IMOKMCKAa pelIeHUsT MaTeMaTH4ecKu CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBaTh pealbHbIE CUTYaIlMH HA S3bIKE T€OMETPHUH, UCCIIE0BATh MOCTPOCHHbIE



MOJIEJN C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, armapara aareOpsl,
pelaTh IPaKTUYECKHUE 3aJa4l, CBA3AHHbIE C HAXOXKICHUEM F€OMETPUUECKUX BEINYUH;
UMETb IPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHA T€OMETPHH KaK COCTABHOM YacTh
dbyHaamMeHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (un¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacrosnoxeHue npsiMbix B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alHs 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMEeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alus 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIe NpaBuiia H300paKEHUs HA PUCYHKE
IJIOCKOCTH, MAPAJIEIbHBIX MPSMBIX (OTPE3KOB),
CepeaHbI OTPE3Ka

KoaunuecTtBO
4acoB

[ToHsTHS CTEepeOMeTpHH: TOUKa, PsMasi, INIOCKOCTh,
npoctpancTBo. OCHOBHBIE ITPaBUiIa N300paKEHUS Ha
PHUCYHKE IJIOCKOCTH, TTApAJUICIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlousTus: MEPECCKArOIMUECS IIIOCKOCTH,
InepeceKarommecs npsaMas 1 niI0CKOCTb.

[TonsaTHA: NEepeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs mpsmas 1 II0CKOCTb;
HOJIyIIPOCTPAHCTBO

MHororpaHHMKH, ©300paKeHHE MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (PUTYp

MHOTrorpaHHHKH, H300pKEHUE HECYIIEeCTBYIOIIIX
00BEKTOB

AXCHOMBI CTCPCOMCTPUUN

HeKOTOpBIC CICACTBHUA U3 aKCUOM

Crioco0bl 3a1aHusI MPSMBIX M TUNIOCKOCTEH B
npoctpancTBe. O003HAUEHUS MPSMBIX U TJIOCKOCTEH




N3o06paxenune ceueHuit kyba v Mpu3Mbl, KOTOPbIE
MPOXOJIAT Uepe3 ux péopa. M3obpakenue

10 [IepECEUYCHUS NOJIYUEHHBIX IUIOCKOCTEH.
PackpamnBaHue NoCTpOEHHBIX CEYEHUI pa3HBIMU
LBETaMU
N300paxenune cedeHuit mupamMmubl, KOTOpbIe
MpoXOoAAT uepes ee pedpa. Mzobpakenue

11 [IEpECEUYECHMS NOJYUEHHBIX IUIOCKOCTEH.
PackpanimBaHnue oCTpOEHHBIX CEYEHUH pa3HbIMU
LBETaMU

12 Pemienue 3a1a4 Ha MOCTpOCHHUE CEUCHU I

13 Pemenue 3a1a4 Ha MOCTPOEHUE CEUEHUI

14 Mertoa cnesoB AJist MOCTPOSHUS CEUEHUM

s Meton cienoB uist NOCTpoeHus ceueHuil. CBoiicTBa
IIEpeCEYEHUH NMPSAMBIX U INIOCKOCTEN

16 Pemrenue 3agast ¢ IOMOIILIO METOA CIIEIOB

17 IlocTpoeHnue ceueHnii B mupamMuIe o TPEM TOUKaM
Ha p&Opax.
[TocTpoenue ceuenuii B Kyoe 1o TpéM TOUKaM Ha

18 pébpax. Co3iaHre BEIHOCHBIX YepPTeKel U 3aluch
11aroB MOCTPOEHUs
[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém

19 ToukaM Ha pEopax. Co3anre BHIHOCHBIX YePTEKEH U
3aMMch U1aroB MOCTPOEHUS

20 Pemenue 3a1a4y Ha MOCTPOEHHUE CEYEHUM.
[ToBTOpenue mnanumerpun: Teopema o

21 IPONOPIMOHANBHBIX 0Tpe3kax. [lonobue

TPEYroJIbHUKOB




22

23

[ToBTOpenue mnanumerpun: Teopema Menenas.
PacueTsl B ceueHMsIX Ha BHIHOCHBIX YEPTEkKax.
Ucropus pa3BUTHS MIIAHUMETPUU U CTEPEOMETPUHI

Kontponbnas padota Nel o teme "AKCHOMBI
crepeomerpun. Ceuenus"

24

AHanu3 KOHTPOJIbHOH paboThl. B3aumHoe
PacrosoKeHUe NPSMbIX B IPOCTPAHCTBE.
CkpemuBaroniecs npsamele. [Tpusnakn
CKpelMBaromuxcs npsaMeix. [lapasienbHble npsimMble
B IIPOCTPAHCTBE

25

TeopeMa 0 CyIecTBOBAHUM U €IMHCTBEHHOCTH
IIPSIMOY NapaJLJIEIbHON TAHHOM IPSIMOM,
IIPOXOJALIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIeXalle Ha JaHHOM IpsMoii. JIeMMa o nepeceueHnu
MapaJuIeIbHBIX MPSAMBIX IUNIOCKOCTBIO

26

[TapannenbHOCTh TpeX MpsiMbIX. TeopeMa o TpEx
napajuleNbHBIX IpsSIMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3006paxenue pa3HbIX GUTyp B MapayjiebHON
IIPOEKIINH

28

29

[leHTpanbsHas NpoeKUus. YTOI C COHAIIPaBIECHHBIMHU
CTOpPOHAMU. YTOJ MEXAY IPIMBIMU

3azauM Ha JOKa3aTeJIbCTBO M UCCIIE0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE




30

31

32

[TonsTHs: MapaIenbHOCTh NPSAMOH U IJIOCKOCTH B
npocrpanctse. [Ipu3Hak napamieabHOCTH IPSIMON U
miockoctd. CBOMCTBA NapajlIeIbHOCTH NPSAMON U
IJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BBIYUCICHUE U
JI0KA3aTeIbCTBO, CBA3AHHBIE C I1apaJUICIIbHOCTHIO
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

HOCTpOCHI/Ie CCUCHUS, MPOXOAAIICTO YCPE3 JaHHYIO

MPSAMYIO Ha YepTeXKe U MapauieTbHOrO IPYyron
npsmoil. Pacuér oTHomeHui

33

[TapannenpHas npoekuus, IpUMEHEHNE IS
IIOCTPOCHHUSI CEUEHUH Ky0a U napajuiesienunesaa.
CBoiicTBa napajuiesienune1a u Npu3Mbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

TeopeMa 0 mapanienbHOCTU U €AUHCTBEHHOCTH
MIJIOCKOCTH, MPOXOJSLIEN Yepe3 TOUKY, HE
MIPUHAJICIKAIYIO JAHHOU IIOCKOCTH U CJIEJICTBHS U3
HEee

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX NIEPECEUCHHUS IIPU
[IEPECCUCHUH IBYX MapaAJIJIENbHBIX IJIOCKOCTEN
TpeThen

CBoiicTBa mapanenbHbIX MIIOCKOCTEN: 00 OTpe3Kax
[apaAJUIEIBbHBIX IPSIMBIX, 3aAKIIOUEHHBIX MEXTY
NapajuIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUN
MPSIMOM ¢ ABYMS NIapaJUIEIbHBIMU IIJIOCKOCTSAMU




Kontponbnas padota Ne2 o reme «IlapamiensHOCTh

38 IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE
AHanu3 KoHTpobHOM padboThl. Teopema ITudaropa

39 Ha IJIOCKOCTH. TPUTrOHOMETPHS IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO TapajlieeuIeia

A1 Beruucnenue JUiH 0Tpe3KoB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesenuree

4 [lepneHIMKYIAPHOCTD NPSMOU U IIIOCKOCTH.
IIpu3Hak nepneHMKyJISpHOCTH MIPSIMOU U TUIOCKOCTH

43 [IepneHuKyISPHOCTB MPSMOM U IUIOCKOCTH.
[Ipu3Hak nepneHaAuKyJIPHOCTH IPSMOM U INIOCKOCTH
Teopema o CynieCTBOBAaHMM U €AMHCTBEHHOCTH

44 MPSIMOM, IPOXOSAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

45 [InockocTH ¥ NEpNEHANKYISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHUKAX

46 [1nockocTH ¥ epneHAUKYISIPHbIE UM MIPSIMBIE B
MHOTOTpaHHUKaX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPIMYIO

43 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u
oOpartHas)

50 Teopema o Tpéx nepneHAUKYIsApax (mpsamas u
oOpaTHas)

51 VYroa Mexay CKpeIMBaOIIUMHUCA TPSIMBbIMU




ITouck NEPNCHAUKYIISAPHBIX IPAMBIX C IIOMOIIBIO

52 NEPIEHIUKYJIPHBIX TUIOCKOCTEN

53 OpToroHaJibHOE IPOCKTUPOBAHUE

54 IToctpoenue ceueHuii Kyda, MpU3Msl, HP&BHHBHOﬁ
MIMpPaMM/IbI C TIOMOLIbIO0 OPTOTOHAILHOM IPOEKIINH

55 [TocTpoenue ceuenuii kyoa, MPU3MBI, HPaBPIJIBHOP'I
MIUPaMHJIBI C TOMOLIBI0 OPTOTOHAIBHOW NPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 IockocTH. IlnockocTu cummeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U INIOCKOCTH
KaK CJIEZICTBE CUMMETPUHU

53 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTossHui OT
TOYKH J10 TUIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacy€r paccTostHui OT
TOYKH J10 TUIOCKOCTH

60 CriocoObl OYCTUTh NEPIEHANKYISAPbI: CAMMETPUS,
CABUTI TOYKH I10 NAPALIEIBHOU MPSIMON

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE
paccTossHUI
KonTponbnas padota Ne3 no teme

62 "IleprieHUKYJIAPHOCTD NPSMBIX U INIOCKOCTEN B
npocTpaHcTae”
AHanu3 KOHTpoJIbHOM paboThl. [ToBTOpEeHwUe: yron

63 MeX1y NPSIMbBIMHU Ha MJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 IToBTOpEHME: Yron MEXAY CKPEIINBAOIIUMUCS

MPSIMBIMU B IPOCTPAHCTBE




65

66

FGOMeTpI/I‘I€CKI/IC METOJBbI BBIYUCIICHUS yIjla MEXKIY
MMpsAMBIMHA B MHOT'OT'paHHHUKAX

JByrpanubiii yroja. CBOMCTBO JUHEHHBIX YIJIOB
JIBYTPAHHOTO yTJia

67

68

69

[lepnenaukynspHeie miockocTd. CBOMCTBAa B3aUMHO
MEPIEHIUKYISIPHBIX TUIOCKOCTEN

IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;
TeOpeMa O IPSIMOU NEPECEYEHUS IBYX IIJIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEH INIOCKOCTH
[IpsiMoyronbHbII napauienenunen; Kyo; u3mepeHus,
CBOMCTBA MPSAMOYTOJIbHOTO Napalie/Ienuneaa

70

Teopema 0 1MaroHany NpPsMOYTOJIBLHOTO
napajulesIenuIe1a ¥ CIeJCTBUE U3 Hee

71

72

73

CTCpCOMeTpI/I‘{eCKI/Ie " NPpUKIIaIHBIC 3a/1a4U,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHUEM MIPAMBIX U
IIIIOCKOCTH

HOBTOpeHI/IGI CKpCHIUBArOIIUECCA IIPAMBIC,
apaJiiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIMBAOIUXCA NPAMBIX, PACCTOSAHUC MCKIAY
CKpCHIMBAOIHUMUCA ITPAMBIMU B IIPOCTBIX CUTYyaAllUAX

74

PaccrostHME OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

75

Beluncienne paccTossHUN MEXKIY
CKPEUIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIBIO
MEPIECHIUKYIIIPHON IIJIOCKOCTH




Tpéxrpanubiil yroj, HEpaBEHCTBA JIJIsl TPEXTPAHHBIX

76 yrios. Teopema [Tudaropa, TeopeMbl KOCHHYCOB U 1
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa

77 DneMeHTBbl CPpepruuecKoil FreOMEeTPUH: FeoIe3NIECKUe |
JIMHUU Ha 3emiie

73 Konrponsnas paboraNe4 mo reme "Yriasl u |
paccrosiHus"

79 AHanu3 KOHTPoJIbHOM paboTel. CucTeMaTu3anus |
3HaHu# "MHOTOTrpaHHUK U €ro 3JIEMEHTHI"

80 [Tupamuna. Buasl nupamu. [IpaBunbHas nupamuaa 1

31 [Ipusma. IIpsamas u HaknoHHAas npusMmel. [IpaBuiibHas |
npu3Ma

20 [IpssMo#t napaienenunen, NpsMoyroIbHbINA |
napasiesnenunes, Kyo

83 Beinyxiible MHOrorpanHuku. Teopema Oitniepa 1

84 Brinykiible MHOTOrpanHuku. Teopema Ditnepa. |
[IpaBuiibHBIE U NTOTYIPAaBUIbHBIE MHOTOI'PAaHHUKU

85 KontponbHas pabora Ne5 no reme "MuororpanHauku” 1

26 AHanu3 KOHTpoJIbHOM paboThl. [ToHsiTHE BEeKTOpa Ha 1
IJIOCKOCTH U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOPOB 1

89 IIpaBuio napasmenenumnena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1

91 PasnoxxeHnue BekTopa 1o 6azucy Tpéx BEKTOPOB, HE |
JIEKAUX B OAHON IUNIOCKOCTH

92 CkansipHoe pou3BeICHUE 1




Brruncnenue yria Mexy BEeKTopamMu B

93 1
IIPOCTPAHCTBE

94 [Ipocreiimune 3aga4n ¢ BEKTOpaMU 1

95 Kom1ianapHblie BEKTOPBI 1

96 Pa3noxxeHue BekTopa 1o TpeM HEKOMILIaHAPHBIM |
BEKTOpam

97 Pemenue 3agau Ha pa3nokeHue BEKTOpa 1

08 HOBTopeHHUe. B3aumHoe pacnonoxeHue npsiMbix U |
IJIOCKOCTEN B MPOCTPAHCTBE

99 MHororpaHHuKH 1

100 HroroBas KoHTpoOJIbHAs paboTa 1

101 AHanu3 KOHTPOJILHOUM pabOThL. YTIIbI U PACCTOSIHUS 1

102 Bexrops! 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102



11 KIIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue tems! "KoopauHatsl
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTtpaHcTBe"
) [ToBTOpenue tems! "CxkanspHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bpruncienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEHHE IPAMOI, |
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBenenmne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWUHOE ]
pOrpaMMHUPOBaHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE ]
IPOrpaMMHUPOBAHNE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEXIy NPSMBIMU B MHOI'OTpaHHUKAX
1 AHaMTUYECKHE METO/IbI pacyéra yria |

MCKAY MJIIOCKOCTSAMU B MHOT'OI'PaHHUKAX




®opmyia pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpJAHWHATaxX

13 Haxoxnenue paccTosHUN OT TOUKH 10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOM MUPAMU/IE

15 KoHTposbHas pabota "AHamuTHyeckas
reoMerpust"”

16 CeueHust MHOTOTPAaHHUKOB:
CTaHJapTHbIE MHOTOI'PAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIE MIJIOCKOCTH, NepecedeHust
HPSIMBIX U IIJIOCKOCTEMN

19 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
napajjiebHble CEYEHUs

20 [TapannenbHble NpsMbIE U TIOCKOCTH:
pacu€T OTHOLIECHHI
[TapanenbHble IPsIMbIE U MJIOCKOCTH:

21 YIJIBI MEK1Y CKPEIMBAIOIUMHUCS
MIPSIMBIMU
[lepnienauKynsipHBIE IPSMBIE U

” MJIOCKOCTH: CTaH/IAPTHBIE MaphI

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMPAMBIX, CUMMCTPHU MHOT'OT'PAHHHUKOB




23

24

25

[leprienquKynsgpHbIEC TPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYIISIpax
[leprienquKyNngpHbIEC TIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS UIUH B
MHOTOTpaHHHUKaX

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs
TJI0IAIEH, COOOpaKEHHUS 1O 100MS

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIEH, COOOpaXKeHUsI 1O 100Ust

27

28

29

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JUIs
TJI0MIAJIEH, COOOpaXKeHUsI IO 100U

[Tnomany ceyeHnit MHOTOTPAaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100ust
[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEHUS MOT00MS

30

KonTponbnas padota "IloBTOpenue:
MHOTOTPAaHHHUKH, CEUSHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOILHOTO
napaiesenuneaa

3amaun 06 yaBOoeHUU Ky0a, O
KBaJIpaTtype Ky0a; O TPHCEKIUH yriia




33

34

35

CrepeoMeTpUYecKHe 3a/1auH, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesaa

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MNpAMOYT'OJIBHOT'O
napauicicnuicaa

O0BEM IPSAMON TPU3MBI

36

37

38

CrepeoMeTpuueckue 3aJauu, CBSI3aHHbIE
C BBIYHCIICHHEM 00BEMOB MPSIMOI
IIPU3MBI

ITpuxnanHele 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSIMOI PU3MBI

Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBbI

39

Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uuterpaiga. Oobém
HI/IpaMI/I)II)I

40

41

42

®dopmyna 00bEMa MUPaMH/IBL.
OTtHo1eHne 00bEMOB TUPAMU] C
00LINM YTIIOM

®opmyna 00bEMa MUPaMHIBL.
OTtHomeHue 06beMOB MUPAMUJL C
o0LINM YTIIOM

CrepeoMeTpuueckue 3aJau, CBI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW MPU3MBI

43

CrepeoMeTpHUECKHe 3a]1a91, CBA3aHHbBIC
¢ 00bEMaMu MUPaMHUIbI




[Tpuknagueie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPaAMUIbI

46 [Ipumenenne 06bEMOB. Brruncienue
paccTosTHUSA JI0 TUIOCKOCTH

47 KonTponpHas padora "O0béM
MHOTOTrpaHHHKA"
[unuHapuyeckas HOBEPXHOCTb,

48 o0pa3yromue IUIHHIPHYECKON
MOBEPXHOCTHU

49 Hunuaap. [psamoii KpyroBod HUIMHAD.
[1nomaas MOBEpXHOCTU HUIMHAPA

50 Konnueckast moBepXxHOCTh, 00pasyroiire
KOHHYECKOU nmoBepxHocTh. Konyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajieIbHON MIOCKOCTH OCHOBaHUS

57 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tnomaar OOKOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomMeTpruYECKHE 3a/1a4d HA

55 JI0OKa3aTeJIbCTBO U BBIYMCIICHHE,

IIOCTPOEHUEM CEYCHUU LUIUHAPA,
KOHYyCa




56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aTCJIbCTBO U BBIYUCJIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHyCa

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
MUWJIMHAPOM
HpI/IKJIa)]HBIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

Cdepa u map

[Tepeceuenre chepsl U IIapa ¢
mwiockocThi0. Kacanue mapa u chepbl
IUIOCKOCTBIO. By 1 m300pakenue mapa

[lepeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n3o0paxenue mapa

62

63

VYpasuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 1mapa

64

CrepeomeTpuuecKue 3aa4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

65

CrepeomMeTprUYECKHE 3a/1a4d HA
JA0Ka3aTeJIbCTBO U BBIYMCJICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOEHUEM UX CEUEHHUH MIIOCKOCTHIO

66

[TpuknamHbIe 3a7a49u, CBSI3aHHBIC CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MIOCKOCTH, BBIYHCIICHUS] B OKPY)KHOCTH,
CTaHJapTHBIC TTOI00US

68 Pa3znuynble KOMOMHALIMY TeJl BpallleHus
Y MHOTOTPaHHHUKOB

69 3anauu o teme "Tena ¥ MOBEPXHOCTH
BparnieHus"

70 3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

71 KoHnTtpoinbHas padora "Tena u
MOBEPXHOCTHU BpalieHus"

7 O0béMm mmmHIpa. Teopema 06 00bEMe
IPSIMOTO ITMJTHH]IPA
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO

73 onpenenéHHoro uuterpaiga. Oobém
KOHycCa

74 [Tnomanu 60KOBOH U MOIHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpriecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IIMIUHAPA,
KOHyca

76 [Mpuknagueie 3agaun mo Teme "OOBbEMBI
Y TUTOIIaAN TOBEPXHOCTEN Ten"
OO0BéM 11apa U MAapOBOTO CEKTOPA.

77 Teopema 06 06béMme tapa. [lnomans

cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB




78

79

80

nrapa, IapoBOro CerMeHTa U MapoBOro
CeKTopa

[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaaso cepbl. COOTHOLIEHUS
MEXIY TIJIOIIAISIMHA TOBEPXHOCTEH U
00BbEMaMH MOTO0HBIX TEI

[ToioOHBIE Tea B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprIECKUe 3a/1a4H, CBI3aHHBIC
C BBIYHCIEHHEM 00BEMOB TEN U
IJIOIIAJEH TOBEPXHOCTEN

KoHntponbnas padora "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. O61mue cBoiicTBa IBUKEHUIN

82

Buae! nBukeHnil: napaiebHbIN
MEPEHOC, IEHTPAIIbHAsT CHMMETPHUS,
3epKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

84

[Ipeo6pazoBanust mogodus. [Ipsmas u
cthepa Diinepa

I'eomeTrpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

85

Kontponbnas padota "BekTops! B
npocTpaHcTse"




86

O6o6matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"ITapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

88

89

90

91

92

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIl1s 3HAHWIA:
"BexTops! B mpocTpaHcTae”

O6o6matomee moropenue 11 moHsTHI
1 MeT0J1I0B Kypca reomerpuu 1011
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"BexTopsl B mpocTpaHcTae"

Ob6o6maromee noropenue 11 nonsTuit
U METO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUM:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromee noropenue 11 nonsTuit
U METO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUM:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromiee noropenue 11 nonsTuit
Y METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"ITnommany MOBEpXHOCTU U O0BEMBI
KpYTJIbIX Ten"

Ob6o6maromee nosropenue 11 nonsTuit
U METO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsl 3HAHUI:




93

"ITnomaay MOBEPXHOCTU U 00 BEMBI
KpYIJIbIX Ten"

HtoroBast kKoHTpoJIbHAs paboTa

94

95

Wrorosas kKoHTpoOJbHASA paboTa

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTH3alNs 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

97

Hcropus pazBuTHs CTEPEOMETPUM KAK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

101

Hcropust pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPUH KAK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU




COBpPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

OBILIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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