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MNOSACHUTEJIBHAS 3AITMCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Yy4EHUs JUCLUIUIMH €CTECTBEHHO-HayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Y4EHUH OOYyYarOIMMHUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIACHUH IpU pEIICHUU
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIb3YIOTCS NPU PEIIEHUH 3a]lad €CTECTBEHHO-HAYYHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yriiyOJI€HHOM YypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYyJYarOMMXCs NPU H3YUYEHHUH TE€OMETPUH, Kak
coCTaBJIAIOLIEH mIpeaMeTHON obOnactu «MaremaTuka W MH(QOpPMaTHKa» 4Yepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKMX 3HAHUM U
NecTBUH, creun(UYHbIX €OMETPUH, U HEOOXOJUMBIX JUIsl YCHELIHOro Npo(hecCHOHAIBHOTO
00pa30BaHMs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, paCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacuiMpeHue IpeJICTaBIeHUs O TIeOMETPUM KakK 4YacTh MHUpPOBOH KYJIbTYphl U
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJENAX, II03BOJISIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaIOIIEero MHUpa, 3HaHUE NOHATUHHOrO ammapara mo paszieny «CrepeoMeTpus» ydeOHOro
Kypca reOMeTpHH;

(dopMHpoBaHUE YMEHMsI BIIaJIeTh OCHOBHBIMM MOHATUSMHU O MPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd M yYMEHHE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELIeHUs 3a/1ay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJENIAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue NOHMMAaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHMMAHHUS POJIM AKCMOMATHUKH IIPH TPOBEICHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJAaMH JI0Ka3aTeIbCTB U AJTOPUTMOB pEILEHHUS,
YMEHMSI HX TNPUMEHATh, MPOBOJIUTH JIOKA3aTelIbHbIE PACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJepKaHueM, (OpMHpOBaHUE
NpEJCTaBICHUs] O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJECHUH I€AYKTUBHBIX PAaCCYXICHU;

pa3BUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEPEca K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIH [T0JIyYEHHBIX PE3YIbTATOB.

OCHOBHBIMHU COZIEpKATEIBbHBIMU JIMHUSAMHU ydeOHoro kypca «l'eomerpus» B 10-11
Kjaccax ABisAOTCs: «lIpsMBle M IUIOCKOCTH B NPOCTPaHCTBE», «MHororpanHukmu», «Tena
BpALLEHU», «BEKTOPBI M KOOPJAMHATEI B IPOCTPAHCTBEY, «JIBHIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHHME «yMETh ONEPUPOBATH MOHATHSIMU,
pEeBaHTHBIMHU T€OMETPHUH Ha yriyOnéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
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pacrpeieNiieTcsi HE TOJbKO [0 COJEp)KaTelIbHBIM JIMHUSM, HO U MO TrojaM oOOydYeHHs.

Conepxannie  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS

®enepasibHOI pabouell MPorpaMMebl, pacrpeneaéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO

TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BOIpOCaM OOydJaroImuecs

oOpalainuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYECKUMU

MOHITHSIMA W HABBIKAMHU TIOCJTIEIOBATEIIBHO M TOCTYIATENbHO, C COOJIIOJICHUEM MPUHIIUTIA

MPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYaTh B OOIIYID CHUCTEMY T€OMETPHUYECKUX

MpeJICTaBICHU 00yJarouxcs, pacmupss u yrayossis e€, oopa3ys mpoyHble MHOXKECTBEHHbIE

CBSI3U.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3matk ycnoBus i nuddepeHnmanyu  00ydeHUs, TOCTPOSHUS WHIWBHYaTbHBIX
o0pa3oBaTeNbHbIX HporpammM, oOecrneduTh yriayOia€HHOEe M3y4yeHHUE TEOMETPUHM  Kak
COCTaBIIAIONIECH yueOHOTO mpenMeTa «MaremaTrukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymieit npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXKIY OOmMUM U MPodecCHOHATBHBIM
o0pazoBaHHEM.

BocnurarensHblii TOTEHIIMAT JaHHOTO Y4eOHOTo mpeaMeTa 00eCreunBacT peaan3aIuio

CJIETYIOIIUX IIeJIEBBIX MPHUOPUTETOB BocnuTanus odydaromuxcs COO:

* pa3BUTHE IEHHOCTHOTO OTHONIICHUS K TPYAy Kak OCHOBHOMY CIIOCOOY JTOCTHIKEHUS
JKU3HEHHOTO OJIaroroyiyuuss 4eJOBeKa, 3aJiory €ro YCHEIIHOTO MpodeccroHaIbHOro
CaMOOTIPEICIICHHUS 1 OIYIIECHHUS YBEPEHHOCTH B 3aBTPALITHEM JHE;

* pa3BHUTHE LIEHHOCTHOT'O OTHOIIEHHUS K MPUPOJE KaK MUCTOYHHKY KU3HH Ha 3eMjie, OCHOBE
CaMoro €e CYIIECTBOBAHMS, HYKJAIOMICHCS B 3alIUTE M MOCTOSIHHOM BHUMAaHHH CO CTOPOHBI
YeNIOBEKa;

* pa3BUTHE IIEHHOCTHOTO OTHONIECHUS K MHPY KaK TJIaBHOMY IPUHIUIY YeIOBEUYESCKOTO
OOIIEKUTHS, YCIOBUIO KPETIKOW APY>KOBI, HaJa)KUBaHUsI OTHOIICHUHN C KOJIJIETaMu 1o paboTe
B OyJylIeM U co3aHus OJaronpusTHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMbE;

* pa3BUTHE IICHHOCTHOTO OTHOIIEHUS K 3HAHUAM KakK MHTEIUIEKTyallbHOMY pecypcy,
obecrieunBaroIemMy Oyayliee 4enoBeKa, Kak pe3yabTaTy KpOIOTINBOTO, HO yBIEKATEIFHOTO
y4eOHOTo Tpyaa;

* pa3BHTHE I[EHHOCTHOTO OTHONICHHS K KYJbType KaK JYXOBHOMY OOraTCTBY 0OIIecTBa W
B2XHOMY YCJIOBHIO OIIYIICHHS YEJIOBEKOM MOJHOTHI MPOKUBAEMOMN >KU3HH, KOTOPOE NA0T
eMy YTCHHE, My3bIKa, HUCKYCCTBO, TE€ATP, TBOPUECKOE CAMOBBIPAKCHHUE;

* pa3BHUTHE IEHHOCTHOTO OTHOLIEHHS K 3/J0POBBIO KaK 3ajJ0ry JOJTOM W aKTUBHOM >KU3HU
YeJIOBEKa, €r0 XOPOIIETr0 HACTPOSHHUS ¥ ONITUMUCTHYHOTO B3IJIS/Ia HA MHP;

*  pa3BHUTHE IEHHOCTHOTO OTHOIIEHUS K OKPY>KAIOIIUM JIFOISIM KaK 0e3ycIIOBHOW U aOCOTIOTHOU
[IEHHOCTH, KaK pPaBHOIPABHBIM CONHAJIBHBIM TIApPTHEPAM, C KOTOPBIMH HEOOXOJUMO
BBICTpauBaTh JOOpOKeNaTeNbHbIE W B3aMMOIOJICPKUBAIOIINE OTHOIICHUS, JAOIIUe
YeJI0BEKY paZoCTh OOIICHHSI U TIO3BOJISFONINE N30eTaTh YyBCTBA OJJMHOYECTBA;

* pa3BUTHE I[[EHHOCTHOTO OTHOIIEHUS K caMUM ce0e Kak Xo35ieBaM CBOEU CYIbOBI,
CaMOOTIPENIENSIONUMCST W CAMOPCATM3YIOIIMMCSL  JINYHOCTSIM, OTBEYAIONIMM 33 CBOE
coOcTBeHHOE Oyy1iee.

Ha wmsyuenue ydeOHoro kypca «I['eomeTpusi» Ha yriayos€HHOM ypoBHE oTBoauTcs 204
gaca: B 10 kmacce — 102 yaca (3 gaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezenio).
Hcnonb3yemoe yueGHOE ocodue:
1. Maremaruka: anreOpa U Havajga MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 10
— 11 kmaccer : yueb6. mmst obmeoopazoBat. Opranuzaiuii : 6a30BbIM U yriyoOJ. ypOBHH /
[JI. C. Artanacsan, B. @. byry3os, C. b. Kagomues u np.]. — M. : [Ipocsemenue, 2014. —
255 c.: . — (MI'Y — mikone).



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTEpeOMETpUH. Touka, npsmasi, INIOCKOCTb, POCTpaHCTBO. IlonATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
cKkpeuuBaromuecs npsamele. [IpuszHaku ckpemuBaromumxcs npsamelx. [lapamiensHOCTs NPSAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTh TPEX
IPSAMBIX, [ApPAUICIBHOCTh NPAMOW M IUIOCKOCTH. [lapamiensHO€ MW LEHTpAJIBbHOE
IpOEeKTHpOBaHue, n3oopaxxkeHue ¢uryp. OCHOBHBIE CBOMCTBA MApajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenne ¢uryp B mapawieIbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXAYy NpsAMBIMH B IIPOCTpaHCTBE. llapaienbHOCTh IIIOCKOCTEN: NapallleibHbIE IUIOCKOCTH,
CBOICTBa NapaienbHbIX IIOCcKOCcTeN. [IpocTelie npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpajap, NapajljICNICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIMKYJSPHBIE IpsIMBIE B
IPOCTPAHCTBE, IIPSAMBIC IapajUIeIbHBIC M IEPHEHIUKYIAPHbIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKyssap U HaKIOHHBIE: PAaCCTOSTHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIOCKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA IO, IUHEWHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M IBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA MapaJuleJIeNIANel W €ro cBoWcrBa. KpaTwaiilime mIyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupa: n-
yroJibHas MUpaMuja, IpaBuibHas U yced€HHas nupamuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
[IpaBUIBLHOM mNUpamuel. [IpaBuiibHBIE MHOINOIpaHHUKH: IpaBUIIbHAs IpPU3Ma WU IIpaBUJIbHAs
nUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUpaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIBbHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NOAEKAdAP U UKOCADIP.

Bbruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU TUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAHHHMKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETpHUS MapajulesIeuIeaa, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABIICHHBIE U IPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTopa Ha uwncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
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YMHOXEHHS BEeKTOpa Ha yucio. [loHsaTue KoMIutaHapHble BeKTOphL. [Ipu3Hak KoMIIaHApHOCTH
Tpéx BekTopoB. [IpaBuio mnapauenenunena. Teopema 0O pa3aoKEHUH BEKTOpAa MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsizb MEXAy KOOpAMHATAMHU BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJI
Mex 1y BekTopamu. CKasipHOE MPOU3BECHIE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpa3zymlinue mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
chepe. U300paxeHune Ten BpalleHus: Ha MIOCKocTU. Pa3BépTka nmnunapa u konyca. CuMMeTpus
cthepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajienenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U mapoBOTro CErMEHTa.

KomOunanmu Tten BpamieHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIMCaHHas B LWJIMHAP,
omucaHHas okosio IumHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTpaHHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYcCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpancTtBe. OrHomieHue O0O0BEMOB, IIIOMIAZE MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnoaoOus, romorerus. PemieHue 3agady Ha IUIOCKOCTH C HUCIOJIb30BAHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB W TeJ BpAIICHUS: CEYEHHUS IWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (MapayjielibHble OCHOBAaHHIO U
NPOXOAIINE Yepe3 BEepIIMHY), CEUCHHS IIapa, METOJABI IMMOCTPOSHUSI CEYCHUU: METOJ CIIEIIOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrops! B npoctpancTse. Onepauuu Hajl BEKTopaMH. BekTopHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHs. lIpsMoyronpHas cucreMa KOODAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. Koopa1uHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1a.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OO6mme
CBOWCTBa JABIWKEHMH. BuIbpl MBMKEHUI: mapaieNbHBI NMEpPEeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
JIMHHOCTHBIE PE3YJIBTATbHI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpoOIeayp TpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICHCTBOBATH C COIMAILHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkIaHCKON WICHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, HMCIOJIb30BAHUE J3THUX JIOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B TMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETHMYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pEUIeHUM, pacCyXIEeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/Iy, OCO3HaHHE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W peanru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COIHAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOTHONM M COIMAIBHOW Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU WX BO3MOXXHBIX TOCIEACTBUN JJIs1 OKPYXKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOM HayKd Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTUSI M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKON KyIbTypOi KaK CpeICTBOM MO3HAHUS MHUPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.
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METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPU3HAKKM MAaTEeMaTHUYECKHMX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATUAMH, (OPMYTUPOBATH ONPEACICHUS  MOHSATHM,
YCTAQHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUIeHUA U
CPAaBHEHHUs, KPUTEPUU IPOBOJAUMOI0 aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBBIBATH CYXKIEHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEUYUs B (akTax,
JAHHBIX, HAOMIONEHUSAX W  YTBEPXKACHUAX, IMpe/ylaraTb KpPUTEPUM JUISL  BBIABICHMS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUHN (MpsMble U
OT IpPOTUBHOIO), BBICTpAUBaThb AapryMEHTAlUI0, MPUBOAUTH IPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBOBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MMO3HAHMS, (POPMYINPOBATH
BOINPOCH], (UKCUPYIOIIME NPOTHBOpEUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEKTa, SIBJIEHUS, IPOLIECCa, BbISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (pOPMYyIUPOBAaTh 000OIIEHUS M BBIBOABI IO PE3yJIbTaTaM IMPOBEIEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOIOKEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIIUH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMaTH3MpOBaTb W HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHGPOpMAIMIO, MPEACTaBIATh €€ B  pas3auuHbBIX  (opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBHU C YCIOBUSMH U LEJISAMHU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCBMEHHBIX
TEKCTax, JaBaTh IIOSCHEHUS 10 XOAY pEUICHMs 3aJadyd, KOMMEHTHPOBATh IIOJy4YCHHBIN
pe3ynbTar;
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B X0J/i¢ OOCYXXJEHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI, MPOOJIEMBI,
peL[IaeMOfI 3aa4yM, BBICKA3bIBaTb HMACH, HAILICJICHHLIC HA IMOUCK PCHICHHUA, COIIOCTABJISITL CBOU
CYXJICHUS C CY)KICHUSMHU JPYrHMX YYaCTHHKOB JUAOTa, OOHAPYKUBATh PAa3JIM4YMe U CXOJCTBO
MO3HLIUH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

NPEICTaBIIATh PE3YJIbTaThl PEIICHHs 3a7add, JKCIEPUMEHTa, WCCIECIOBAHMs, MPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad MpPEe3CHTAlMd U
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEICKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh HpPH PELICHUM 33Jauld, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYUHBI
JTOCTHIKEHHUS] WJIM HEAOCTH)KEHUS pEe3yNbTaTOB JAEATEIbHOCTH, HAXOAWTh OMIMOKY, J1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh U UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHH y4eOHBIX 3a/a4, NIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, paclpeiessiTh BHABI padOT, IOrOBapuUBATHCS, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyNHoBBIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHUCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuicss HAy4UuTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHSITHSIMH CTEPEOMETPUU MIPHU PELICHUH 3ajad U
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;

® [IpUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUU
FeOMETPUUECKUX 3ajay;

e Kjaccu(UUIUpPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOI'PAaHHHKOB (TIpuU3Ma, MUpaMUia,
IPSAMOYTOJIbHBIN Mapajiesnenunen, Kyo);

e Kjaccu(UUUpPOBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS AJIS KIaCCU(PHUKALIUH;

e CcBOOOJHO ONEPUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;
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BBITIOJHATH HapajuIebHOE, IIEHTPAIFHOE ¥ OPTOTOHAIBHOE MPOSKTHPOBaHKUE (HUTYp Ha
IUIOCKOCTB, BBITOJIHATH H300pakeHHsI (PUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHHKOB PA3IMYHBIMH METO/aMH, BBIIOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOrpAaHHMKOB (IIpU3Ma, MHpaMUIa),
TreOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyI;

CBOOOZHO ONEPHPOBATh IMOHATHUSAMH: CHMMETPHUS B TPOCTPAHCTBE, LEHTP, OChb M
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO ONIEPUPOBAThH MOHATUSAMHU, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpAWHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMaTHYECKUX OTHOIICHUH M HaXOXKICHHE
T€OMETPUYECKUX  BEIMYUH, MPHUMEHSS HM3BECTHBIE METOABI IPH  PELICHUH
MaTEeMaTUYECKUX 3a/1a4 OBBIIICHHOT'O M BEICOKOTO YPOBHS CJIOKHOCTH;

NPUMEHSATH MPOCTEHUIINE MTPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a]1aY;

U3BJIEKaTh,  NPeoOpa3oBbIBaTH M HWHTEPIPETHPOBATH  MHPOpPMALKIO O
NPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UIrypaX, IMPEJCTABICHHYI0 Ha YepTekKax M
PHUCYHKaX;

NPUMEHATh TIOJIy4CHHBIC 3HAHMS HA TMPAaKTUKE: CpPaBHUBAaTh M AaHAIU3UPOBATH
peanbHbIe CUTYallud, IPUMEHSATh W3YYCHHBIC MOHATHUS B IPOLECCE MOUCKA PELICHUS
MaTeMaTHYeCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha s3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH M TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1a4u, CBSI3aHHbIE C HAXOXKAEHUEM FeOMETPUYECKUX BEJIYUNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTAaBHOU
JacTu QyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 ki1acca o0yyaromuiicss HAy4YUTCS:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IMJIMHAPHYECKONW, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;

ONEepPUPOBATh TMOHATHIMHU, CBSI3aHHBIMHM C TeJaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U 1map) U 0ObACHIATH CIIOCOOBI
MOJIyYEHHUs Tell BPaIlleHUs;

KJIacCu(UITMPOBATh B3aUMHOE PACIIONIOXKEHHUE CPEephI U TUIOCKOCTH;

BBIYUCIISITh BEIUYMHBI DJIEMEHTOB MHOTOTPAHHWUKOB W TEJ BpamleHHs, O0BEMBI U
TUTOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAICHHS, TEOMETPHUECKUX TEN C
npUMeHeHHeM (OopMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOHMHAITUSIMH TEJI BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy W OMHCAHHBIA OKOJO CQEpHI,
cdepa, BMcaHHAss B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIYHUCIISITH COOTHONICHHUS MEXy TUIOMIASIMH MTOBEPXHOCTEH U 00BbEMaMH MOT00HBIX
Tel;

u300pakaTh HU3y4daemble (UTYphl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB IPOCTBIX O0OBEMHBIX (DUTYp: BUJA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TeJl BPAILlCHHS;



10

U3BJIEKATbh, UHTEPIPETUPOBATH u peoOpa3oBbIBAThH HnHpOpMaLUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IPEICTABICHHYI0 Ha 4YepTexax Hu
PUCYHKax;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPALK HaJl BEKTOpaMH;

3aJ]aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOP/IMHAT;

pelmaTb TeOMETPUYECKHE 3aJaud Ha BbIYMCICHHE YIJIOB MEXIy MNpSAMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A [P PELICHUH;

CBOOOJTHO OIEpUPOBaTh IOHATUSAMH, CBSA3aHHBIMU C JIBUKEHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHUM;

BBINOJIHATh M300pa)K€HUsT MHOTOIPAaHHMKOB M Te€J BpAallleHUs MpH MapajuleIbHOM
nepeHoce, LEeHTPaIbHOM CUMMETPUH, 3€pKaJIbHOM CUMMETPHUHU, IIPU MTOBOPOTE BOKPYT
psSMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTH CEUEHUs] MHOTOTPAHHUKOB M Tl BpallleHUs: CEYeHHs LMJIMHApA
(mapasuienbHO U NEPIEHIUKYIAPHO OCH), CEYeHUs KOHYyca (apajljiesibHble OCHOBaHHIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUEHHUS LI1apa;

UCIIOJIb30BaTh METOJbl TOCTPOCHUS CEYEHHMH: METOJl CIEeIOB, METOJ| BHYTPEHHETO
IPOEKTUPOBAHUS, METOJ] IIEpEHOCA CEeKYILEeH MII0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

IPUMEHSATh TeOMeTpUyYecKue (akThl Uil pPEIIEHUs CTEPEeOMETPUYECKHX 3ajad,
IIPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCJIOBUS IPUMEHEHHUS 3a/laHbl B
SBHOW U HEeSIBHOU (hopme;

pemarth 3aJayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOLICHHMM M HaxOKICHHE
F€OMETPUUYECKUX BEJIINYUH;

IIPUMEHATH IPOTPAMMHBIE CPEJCTBA U MIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PELICHNH CTEPEOMETPUUECKHX 3a]1aY;

IPUMEHATH IIOJIyYEHHbIE 3HAHUS Ha IPAKTHKE: CpAaBHMBAaTh, AHAJIU3UPOBATH U
OLICHMBATh peajbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA pELIEHUs MaTeMaTHYecKu CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh PEAIbHbIE CUTYallMH HA SI3bIKE TEOMETPHH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJM C UCIOJIb30BAaHUEM I'€OMETPUUECKUX MOHITHM M TEopeM, ammapara ajareOpsl,
pelaTh NPaKTUYECKHUE 3aJa41, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUECKHUX BEIUYNH;
UMETh MpEeJCTaBlIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHs T'€OMETPUU KaK COCTaBHOM
yacTu (pyHAaMeHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Kosan4yectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Konrpoiab- Ilpakru- (uuppoBbie)
n/m | nporpamMmbi Bcero  HbIe yeckue  00pa3oBaTe/bHbI
padoThI padoTbl | € pecypchl
https://resh.edu.r
1 Brenenue B ctepeoMeTputo 23 1 uisubject/17/
B3anMHoe pacroioKeHue mpsIMbIX https://resh.edu.r
2 6 1 .
B IIPOCTPAHCTBE u/subject/17/
[MapanienbHOCTh IPSMBIX H https://resh.edu.r
3 g 8 .
IUIOCKOCTEH B MPOCTPAHCTBE u/subject/17/
[MeprieHAMKYIIIPHOCTD MPSIMBIX U https://resh.edu.r
4 o 25 .
IUIOCKOCTEH B MPOCTPAHCTBE u/subject/17/
https://resh.edu.r
5 VYTl ¥ paccTosHUA 16 1 uisubject/17/
https://resh.edu.r
6 MHororpaHHuKu 7 1 wisubject/17/
https://resh.edu.r
7 BekTops! B pocTpaHcTBE 12 uisubject/17/
[ToBTOpeHue, 0600IICHNE U https://resh.edu.r
8 . 5 1 .
CHCTEMATH3aLs 3HAHWI u/subject/17/
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOT'PAMME




11 KJIACC

KosuuecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM Konrpoun- Ipakru- (uudposBbie)
n/m mporpaMmsi Bcero Hble  Yeckue  0O0pa3oBaTelbHbIE
pabdoTbl  pabdoThl | Pecypchbl
https://resh.edu.ru
1 AHanuThueckas reoMeTpust 15 1 Isubject/17/
[MoBTOpenue, 0600IICHNE U https://resh.edu.ru
2 " 15 1 .
CHCTEMaTH3aIKs 3HAHHUIA [subject/17/
" https://resh.edu.ru
3 O06BEM MHOTOTpaHHUKA 17 1 subject/17/
https://resh.edu.ru
4 Tena BpameHus 24 1 Isubject/17/
[Tnomanu moBepxHOCTH U https://resh.edu.ru
5 < 9 1 .
00BEMBI KPYTJIBIX TEJ /subject/17/
https://resh.edu.ru
6 Mswxemns S 1 Isubject/17/
[ToBTOpenue, 0600IICHNE U https://resh.edu.ru
7 . 17 2 .
CHCTEMATU3ALMS 3HAHUN /subject/17/
OBILIEE KOJIMYECTBO YACOB I10 102 8 0

[TPOTPAMME




