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INOACHUTEJIBHAA 3AIINCKA

['eomerpust sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]la4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NPU H3YYEHUM TIEeOMETpUH, Kak
COCTABIISIIONIEH MpeaMeTHO obnactn «MaremaTnka u WHGPOpPMATHKa» dYepe3 oOecredeHue
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 3a/ladyaMU Kypca F'€OMETPUU Ha YIriyOJEHHOM YpPOBHE, paCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK YacThU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHUE TPEACTABICHUS O IPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATh UM  M3ydaTb pas3Hble SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHITHOrO amnmapaTa no pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca r€OMEeTpHH;

(dbopMUpOBaHNE YMEHHUS BIIAJIETh OCHOBHBIMU MOHSITHSIMH O IPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (HOpMydl U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

¢dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENSAX U B pPEAITbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIN;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TIPU IMPOBEIECHUU
pacCyKIeHUN;

(dbopMupOBaHHE YMEHHMsI BIIAJIETh METOAAMM JI0KA3aTeIbCTB M aJTOPUTMOB pEIIEHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPELICHUS
CTEpEOMETPUYECKUX 337ady U 3aJad C [PaKTHUYECKUM cojepkaHueM, (popMupoBaHUE
NpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKACHUM U POJIM aKCHOMAaTUKU B MTPOBEIECHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HaBaTeIbHOW aKTUBHOCTH, HCCJIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILIEHHS], UHTEPECA K U3YYEHUIO T€OMETPHH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX W MPH U3YyYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIMPOBAHUS pEAIbHBIX CHUTyallMi, MCCIEI0BaHUSA
HOCTPOEHHBIX MOJIeNel, UHTepIpETalluy OTYYEHHBIX pPe3yIbTaToB.

OCHOBHBIMHU ~ COJIEpXKATEIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
kiaccax sBisitorcs: «[IpsMble M IIIOCKOCTH B INpocTpaHCTBe», «MHororpaHHukn», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATEI B IPOCTPAHCTBEY, «J{BHKEHNS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHME «yMETh OINEPUPOBATH MOHATHSIMUN,
peNeBaHTHBIMUA T€OMETPUU Ha YriayOnéHHOM ypoBHEe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJEpXKATENbHBIM JIMHUAM Yy4eOHOro Kypca, a (OPMHpPOBAHUE JIOIMUECKHX YMEHUH



pacripefiesiieTcsi He TOJBKO IO COJEp)KaTeIbHBIM JIMHUSM, HO M 1O TOAaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
@DenepanbHOil pabouel MporpamMMbl, pacipeAeaEHHbIM 10 ToAaM 00ydeHUs], CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpamaniuch HEOJHOKPATHO. DTO MO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'€OMETPUUYECKUMHU
MNOHATUSIMM U HABBIKAMHU IIOCJEIOBATEIIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MpPHUHIIUIIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHUI 00yJarouxcs, paciupss u yrayosss e€, oopa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3U.

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

co3nath ycnoBus ans  guddepeHnranud  oOydeHUs, MOCTPOCHHS WHIWBUIYATIbHBIX
o0pa3oBaTeNbHbIX NIporpammMm, O0OecrneyuTh yriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONIECH yueOHOTO mpenMeTa «MaremaTukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYeHHUs MaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymieit npodeccuu, obecnieunBasi MPEEMCTBEHHOCTh MEXKIY OOIUM U MPOQEeCCHOHATBHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeeImo).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, IPOocTpaHCTBO. 1lonATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
IOPSAMBIX, ApPAUICIBHOCTh NPSAMOM M IIIOCKOCTH. [lapayuienbHOE W LEHTPAJIBHOE
IPOEKTHpPOBaHue, n3oopaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMSI.
N300paxkenue ¢puryp B mapawieIbHOW MPOESKIMU. YTIIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajliebHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0CcKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’ap, NapajljIeICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IIPOCTPAHCTBE, IPSAMBIC IIapalUICIbHBIE W IEPHEHAUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEePHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHalnbHOE NMPOEKTUpOBaHUE. [lepneHauKynsp U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHUS (PUTYPHI HA TIOCKOCTD.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX ILUIOCKocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IUHEWHBIN
yrosl JABYIpaHHOro yria. TpéxrpaHHbli MU MHOrorpaHsble yribl. CBOWCTBAa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSAMOYTOJIBHBIA MapajulelIeNiNe]l W ero cBoWcrBa. KparTdailime Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema DOiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep n OOKOBBIX I'paHel
[IpaBUIBLHOM mNUpamuel. [IpaBuiibHBIE MHOINOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, paBUiIbHAS TPEYToJIbHAs MUpaMUJa U MPaBHIbHBIN TeTpasap, kyO. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOACKAdAP U UKOCADIP.

Bbruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU TUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAHHHMKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHS
MIPaBUJIBHBIX TPU3M, CHMMETPUS IPABUIbHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIC BEKTOpbL. PaBeHCTBO
BEKTOPOB. JICHCTBHS C BEKTOPAMH: CIIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHO)XCHHME BeKTopa Ha uwncio. CBoiicTBa cloxxkeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha 4yucio. [loHATHe KoMmIutaHapHble BEKTOpPBI. IIpH3Hak KoMIIaHapHOCTH
TpéXx BekTopoB. IIpaBwiio napamnenenunena. Teopema O pasloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. lIpsAMoyrosmpHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.



Koopaunarsl BekTopa. CBsI3p MeXAy KOOpAMHATAMU BEKTOpAa W KOOPAMHATaAMH TOYEK. YTOJ
Mex 1y BekTopamu. CkasipHOE MPOU3BECHIE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IOBEPXHOCTb, KOHWYECKas IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, OOpasyomme MnoBepxHocTed. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300pakenue Ten BpamieHus Ha IIIOCKOCTH. Pa3BépTka mumHapa u konyca. CuMMeTpus
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, WIUHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOro CETMEHTA.

KomOuHnanmu Tten BpalieHMss U MHOrorpaHHukoB. Ilpu3ma, BIucaHHas B LWJIMHIP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOrpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIN TEJIO BPALCHUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl n e€ yacteid. Ilonobue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue ceyeHUH MHOIOIPDAaHHMKOB M TeJl BpALICHUSA: CEYEHUS LWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajijiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXeHHd. IIpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KCHUH. Buabl NBM)KEHMI: NapajuleIbHBIN IEPEHOC, LEHTpaJbHAas CHUMMETPUs,
3epKaibHas CHMMETpPHs], TOBOPOT BOKPYT mpsiMoil. [IpeoGpazoBanust nonodus. [lpsmas u chepa
Ditnepa.



IIVTIAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBJICHHM, Mpolenyp Tpa’kJaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKOW MAaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHSIM POCCUHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCMOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX  IIEHHOCTEHl  pOCCHMHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peIIeHUH, pacCyX ICHUH, BOCHPUUMYHBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEMATUYECKUE 3HAHMSI B HHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUIHBIM chepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymed mnpodeccnrt W peamu3oBBIBAaTH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOMIEH Cpejlbl, TUIAHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUE MaTeMaTH4YecKOoW Hayku Kak cepbl
YeJIOBEUECKOU JIEATEbHOCTH, HTANOB €€ Pa3BUTHUSI U 3HAYUMOCTH Uil Pa3BUTUS LIMBUIM3ALNH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeCTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh MHAUBUAYATBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble J1Jornveckue a1eCTBUSA:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy TMOHSATHSAMHU, (OPMYIUPOBATH OMPEICICHUS  TOHSTHIA,
yCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KIacCU(HUKAIMKA, OCHOBAaHUSA g OOOOIICHHS U
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATh W MPEOOPa3OBBIBATh CYXKIACHHS: YTBEPIUTEIbHBIC M
OTpHULIATEIIbHbIE, €IMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJIAITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IMPOTUBOpEYHS B (pakTax,
JAHHBIX, HAONIONACHUSIX W  YTBEPXKACHHSIX, TWpeajiaraTb KPUTEPUU IS  BBISBICHUSA
3aKOHOMEPHOCTEW ¥ IPOTUBOPECUHIA;

JienaTh BBIBOJBI C HMCIOJIb30BAHWEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIHI,

BbIOUpaTh CcHoco® pemieHus YydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ncciaenoBareabLCKHe AeiiCTBUA:

MCIIOJIE30BaTh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HaHUA, (OPMYyIUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBICHUS, TMPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, UCCIIEIOBAHHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBIISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOMPOC U IS
pEIICHUS 3a1a9H;

BbIOMpaTh MHGOPMALMI0O W3 HCTOYHHUKOB  Pa3MYHBIX THUIOB, AaHATU3UPOBAThH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HHPOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPEICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCT, HHPOPMAIMH TI0O CAMOCTOSATEIHHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eiliCTBUSA

Oo01menue:

BOCHpI/IHI/IMaTL nu (bOpMYHI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n neirsiMu
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M NMHCHhMEHHBIX
TCKCTaX, JdaBaTb IIOACHCHHA IIO XO,Z[y pemeHmI 3aJga4u, KOMMGHTI/IpOBaTI: HOHyLIeHHblf/’I
pe3ynbTart;



B XOJle OOCYXKACHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMbI, MPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opMar BBICTYIUICHHS C y4ETOM 3a/4a4  NPE3CHTALMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX IPOLIECCOB, HUX pe3yJabTaToB, BIAAETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH HPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ysbTaToOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBHUIYaJbHOW pabOThHI MpH
peleHNMH y4eOHBIX 3a/ad, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeiessiTh BHIBI pabOT, TOTOBApUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyHnoBbIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUMH, «MO3TOBbBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K kony 10 kiaccaoOydaroniuiics HayquTcs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPHUU MPH PELICHUH 3a7ad U
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;

® [IpUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUU
FEOMETPUUECKHX 3a7ay;

e iaccu(UUIUPOBATh B3aUMHOE PACIIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

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

e cBOOOJHO ONEPHPOBATH MOHATHIMHM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIBI MHOT'OIPAaHHHKOB (TIpu3Ma, NUpaMuia,
NPSAMOYTOJIbHBIN Mapasiesnenunen, Kyo);

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

e CcBOOOJHO ONEpPUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;



BBINOJIHATH NapajjieNIbHOEe, IEHTPAJIbHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKE (pUryp Ha
IUIOCKOCTB, BBITOJIHATH H300pakeHHsI (GUTYpP Ha IJIOCKOCTH;

CTPOUTH CEUYECHUS MHOTOT'PAaHHHKOB PA3IMYHBIMHU METO/JAaMH, BBINOIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpU3Ma, MHPaMUIA),
TreOMETPUYECKUX TEJI C IPUMEHEHUEM (HopMyI;

CBOOOZHO ONEPHPOBATH IMOHATHUSAMH: CHMMETPUS B IPOCTPAHCTBE, LEHTP, OChb H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTNIEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
POCTPAHCTBE;

BBITIOJHATHACHCTBUSHA/IBEKTOPAMH;

pemiate 3aJaud Ha J0Ka3aTelbCTBO MAaTEMATHYECKMX OTHOIICHHH W HaXOXKICHHUE
T€OMETPUYECKUX  BEIMYUH, MPHUMEHSS HM3BECTHBIE METOABl IPH  PEIICHUH
MaTeMaTUYECKUX 33/1a4 NOBBIIICHHOTO M BEICOKOTO YPOBHSI CIIOKHOCTH;

NPUMEHSTH MPOCTEHUIINE MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUECKUX 3a]1a4;

U3BJIEKaTh,  NpeoOpa3oBbIBaTH M HWHTEPIPETHPOBAaTH  MHPOpPMALKIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTypax, MPEACTaBICHHYI0O Ha dYepTexax |
pPHUCYHKaX;

NPUMEHATh TIOJIy4CHHBIC 3HAHMS Ha TMPAKTUKE: CpPaBHUBAaTh M AaHAIU3UPOBATH
peanbHbIe CUTYalllu, IPUMEHSATh W3YYCHHBIC MOHATHS B MPOLECCE IOMCKA PEIICHHS
MaTeMaTH4eCKu Cc(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEATbHBIC CUTYalluu
Ha SI3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH M TEOpeM, ammapara anreOphl, pemaTh NpaKTHYeCKHe
3a]1a4u, CBSI3aHHbIE C HAXOXKJAEHUEM F€OMETPUUECKUX BEJTUYUH;

UMETh TPEJCTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTaBHOMN
JacTu QyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konuy 11 kiaccaoOydaroniuiics HayquTcs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IMJIMHAPHYECKON, KOHUYECKOW U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;

ONEepPUPOBATH MOHATHAMM, CBSI3aHHBIMHM C TEJaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Telsa BpaleHus (IHHIP, KOHYC, cdepa U 1map) U o0ObACHATH CIIOCOOBI
MOJIyYEHHUs Tell BPaIlleHUs;

KJIacCH(PHUIIMPOBATH B3aNMHOE PACIIONIOKEHUE Chephl U INIOCKOCTH;

BBIYUCIISITh BEJMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEII BpPAlICHUS, OOBEMBI U
TUTOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHHsI, TEOMETPHUECKUX TEN C
npUMeHeHHeM (OopMyIT;

CBOOOJTHO OTIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMU C KOMOMHAIIMSMU TEJl BPAILICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHCAaHHBIA OKOJO chepsl,
cdepa, BMcaHHass B MHOTOI'PAaHHUK UJIH TEJIO BPAILEHUS;

BBIYUCIISITH COOTHOMICHHUS MEX/y TUIOMIASIMH ITOBEPXHOCTEH U 00BbEMaMH MOT00HBIX
TEIT;

n300pakaTb HU3y4daemble (UTYpbI, BBIIOJIHATH (BBHIHOCHBIC) IUIOCKHE YEPTEXKH U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJl BPAILlCHHS;



U3BJICKATbh, UHTEPIPETUPOBATH U npeoOpa3oBbIBaTh  MHPOPMALHUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, IpeJICTABICHHY0 Ha uepTexax Hu
pPHUCYHKax;

CcBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBINOJIHATHOIIEPALMUHAIBEKTOPAMU;

3aJ]aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOI CHCTEME KOOP/INHAT;

pelmiaTb TeOMETPUYECKHE 3aJaud Ha BbIYMCICHHE YIJIOB MEXIy MNpSAMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHME PACCTOSHMM OT TOYKM [0 IUIOCKOCTH, B ILIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A [P PELICHUH;

CcBOOOJTHO OIEpUPOBaTH IOHATUSAMH, CBS3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKECHUM;

BBIMOJHATh M300paX€HHUS MHOTOIPAHHUKOB M TEJl BpallleHUus IpH M[apauieIbHOM
nepeHoce, LEeHTPaIbHOM CUMMETPUH, 3€pPKaJIbHOM CUMMETPHUHU, IIPU MTOBOPOTE BOKPYT
npsSMOii, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEUEHUs] MHOTOTPAHHUKOB M TeJl BpallleHUs: CEYeHHs LMIMHApA
(mapasuienbHO U NEPIEHIUKYIAPHO OCH), CEYeHUs KOHYyca (apajljiesibHble OCHOBaHHIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

UCIOJIb30BaTh METOJbl IOCTPOCHUS CEYEHHUH: METOJl CJIEIOB, METOJ BHYTPEHHEro
IPOEKTUPOBAHUS, METO]] IIEPEHOCA CEeKYILEeH MII0CKOCTH;

JI0Ka3bIBaTbI €OMETPUUECKUEYTBEPIKICHUS;

OPUMEHSATh TeOMeTpUuYecKue (akThl [UIsl PEIICHUS CTEPEOMETPUUYECKUX 3ajiad,
[IPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCJIOBUS NPUMEHEHHUS 3a/laHbl B
SBHOW U HESIBHOU (hopMme;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOLICHUM M HaxOKICHHE
Te€OMETPUYECKUX BEIMYUNH;

NPUMEHSATH POrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IPU
PELICHNH CTEPEOMETPUUECKHX 3a]1aY;

OPUMEHATHh I[OJlyYeHHbIE 3HAHUS Ha TMpakTHKe: CpPaBHUBATh, AHAIM3MPOBATH U
OLIEHUBATh pealbHble CUTYallUU, IPUMEHATh U3yYEHHbIE TIOHATH, TEOPEMbI, CBOWCTBA
B IIpollecce IOMCKA pELIeHUs MaTeMaTH4ecKd Cc(OpMyIHpOBaHHOW MPOOJIEMBI,
MOJICIUPOBATh peajibHble CUTYallMU Ha SI3bIKE TEOMETPUH, UCCIIEA0BAaTh MMOCTPOECHHBIE
MOJIEJM C UCHOJB30BAaHUEM I'€OMETPUUYECKUX MOHATUM U TEOpEeM, ammapara anreopsl,
pelaTh MpaKTUYECKHUe 33aJjauu, CBA3aHHbIE C HAXOXKIEHUEM FeOMETPUUECKHUX BEJTUYNH;
UMETh MpEeJCTaBlIeHUs] 00 OCHOBHBIX H3Talax pa3BUTHS T'€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HaumeHoBaHHEPa31e/ 0B KosaunyecTBoyacoB DJIeKTPOHHbIE
(uudposbie) JonojHuTebHasUHpOpMALHS
N/ ¥ TeMIPOrpamMMbl Bcero KoHTpo/ibHBbIEpa6oTHI 0BPA30BATETLHBIEPECYPChI
1 BBeneHue B cTepeoMeTpuio 23 1
2 B3aumHoe pacnionoxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
[TapanienbHOCTD MPSIMBIX U
3 IUIOCKOCTEH B 8
MIPOCTPAHCTBE
[leprieH IUKYISIPHOCTD
4 NPSMBIX U IJIOCKOCTEH B 25
MIPOCTPAHCTBE
5 VYriibl U paccTOsHUS 16 1
6 MHororpaHHHKH 7 1
7 BekTtopsl B mpocTpaHCTBe 8
8 [ToBTOpeHue, 0606meHI/vle u 9 5
CUCTEMAaTH3alMsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6
[10 [TIPOT'PAMME




11 KJIACC

KosnuuecTBouacoB DJIeKTPOHHbBIE
Ne HaumenoBanuepasae/ioB u
n/n TEeMIIPOrpaMMbl Bcero Konrpoabnbiepaborsl  IIpakTnueckuepadorsl E)Ig;(al:foo:ab;:;LHLlepecypcm
1 AHaAIMTUYECKASITEOMETPUS 15 1
9 [ToBTOpEHHE, O606IHCHI:I€ u 15 1
CUCTeMAaTH3AIIHsI 3HAHHHA
3 OO6BEMMHOTOTPAaHHUKA 17 1
4 TenaBpatenus 24 1
5 [Tnomany noBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 J{Br>keHus 5 1
7 [ToBTOpeHwME, O606HI€HI§6 u 17 5
CUCTEeMAaTH3alHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
[MTPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuyecrBouacos
n/ Temaypoka KoHTpobHbIE JonoJiHUTe/IbHAA
n Bcero paGoThi uHdopmanus
1 OcHOBHBIE TIpaBUIIa H300paKEHUS HA PUCYHKE IUIOCKOCTH, 1
napauieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[Tonsatust crepeomeTpun: TOUKa, MpsiMasi, MIOCKOCTh, TPOCTPAHCTBO.
2 OcHoBHbIE TpaBUiia H300paKEHUsI HA PUCYHKE IITIOCKOCTH, 1
napauieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3 [Tonsartust: nepecekaronuecs MIOCKOCTH, MEpeceKaronuecs npsamas u 1
IUIOCKOCTh; MOJIYIPOCTPAHCTBO
4 [TonsaTtust: nepecekaronuecs MIOCKOCTH, MEPECEKaroNIuecs mpsamas u 1
IUIOCKOCTh; MOJIYIMPOCTPAHCTBO
5 MHororpaHHUKH, U300paKeHHE MPOCTEHIINX MTPOCTPAHCTBECHHBIX 1
Gburyp, HECyIMECTBYIOINUX 00BEKTOB
6 MHororpaHHuKH, U300paskeHHE MPOCTEHIIINX MTPOCTPAHCTBEHHBIX 1
buryp, HeCyIECTBYIOIUX 00BHEKTOB
7 AKCHOMBI CTEPEOMETPUH U NEPBHIE CIEJICTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPUH U NEPBBIE CIEICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUHN U TIEpBbIE cleACTBUS U3 HUX. CriocoOb!
9 3a/laHus IPSIMBIX U TJIOCKOCTEH B mpocTpaHcTBe. O003HAYCHUSTIPSIMBIX 1
U IIJIOCKOCTEH
N3obpaxenue ceueHnit mupaMuibl, Ky0a v MPU3MbI, KOTOPBIE TIPOXOISAT
10 yepes ux péopa. M3obpaxkeHuenepeceuyeHuoNyYeHHBIXTUIOCKOCTEH. 1
PackpammBaHuenocTpoeHHBIX CEUeHUHPA3SHBIMUIIBETAMH
N3o00pakeHne ceueHnid mupaMu/Ibl, Ky0a U IPU3MBbI, KOTOPBIE POXOISAT
11 yepes ux péopa. M3obpaxeHuenepecedyeHu moNyYeHHBIXTUIOCKOCTEH. 1
PackpammBaHuenocTpoeHHBIX CEUeHUHPA3SHBIMUIIBETAMH
N3o00pakeHne ceueHnii MupaMu/Ibl, Ky0a U IPU3MBbI, KOTOPBIE POXOISAT
12 yepes ux péopa. M3obpaxeHuenepeceuyeHUONyYeHHBIXTUIOCKOCTEH. 1

PaCKpaHH/IBaHI/IeHOCTpoeHHBIXCequHﬁpaSHBIMHHBeTaMH




H3o00paxeHne cedeHuit mupamMuibl, Kyoa v MpU3Mbl, KOTOPBIE IPOXOJISAT

13 yepe3 ux péopa. M300paxxeHuenepeceyeHuAnoNyYeHHbIXIIIOCKOCTEH.
PackpammBaHienocTpoeHHbIXCEUeHUHPa3HbIMULIBETAMU

14 MeTto cnefoB IJist TOCTPOSHUS CeUSHU

15 Merton ciaefoB AJisi HOCTpoeHUs ceueHuil. CBOMCTBA MepeceueHMit
IPSIMBIX U IIJIOCKOCTEMN

16 Mertopn crenoB A nocTpoeHus ceueHuil. CBOIMCTBA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

17 [TocTpoeHue ceueHuii B mupamue, Kyoe mo TpéM ToukaMm Ha pEéopax.
Co3zmanne BRIHOCHBIX YEPTEKEH U 3aIUCh I1aroB MOCTPOCHUS

18 [TocTpoeHue ceueHuid B mupamue, Kyoe mo TpéM ToukaMm Ha pEéopax.
Co3zmanne BRIHOCHBIX YEPTEKEH U 3aIUCh IIaroB MOCTPOEHUS

19 [TocTpoenue ceuenuii B mupamu/ie, Kyoe rmo Tpém ToukaMm Ha pEdpax.
Coznianue BRIHOCHBIX YEPTEKEH U 3aIUCh I1arOB MOCTPOCHHUS

20 [TocTpoeHue ceueHuid B mupamue, Kyoe mo TpéM ToukaMm Ha pEéopax.
Co3manne BRIHOCHBIX YEPTEKEH U 3aIUCh IIaroB MOCTPOEHUS

21 [ToBTOpenue mianumerpun: Teopema 0 MPONOPIUOHATBHBIX OTPE3KaX.
[TogoGueTpeyronbHUKOB
[ToBTOpenue mnanumerpuu: Teopema Menenas. PacyeTsl B ceueHusx Ha

22 BBIHOCHBIX YepTekax. Micropus pa3BUTHS TUTAHUMETPHH U
CTEpPEOMETPUU

23 KonTpomnpHas padota "AkcruoMsl crepeomerpun. CedeHus "
B3aumuoe pacnoniokeHue npsiMbIX B TTpocTpancTBe. CKpenMBaronuecs

24 npsimbie. [Ipu3Haku ckpenmBaronmxcs npsameix. [lapannenbHplenpsMbie
B IIPOCTPAHCTBE
TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH MPSAMOM NapaJlIeIbHOU

o5 JTAHHOM MPSIMOM, MPOXOAIIECH uepe3 TOUKY MPOCTPAHCTBA U HE
Jexalen Ha TaHHou npsmou. Jlemma o
nepecedeHUUMAPAIIIETbHBIXTPSMBIXTIIIOCKOCTHIO

2 [TapannensHOCTh Tpex MpsMBIX. TeopeMa o TpEX mapauieTbHbIX
npsIMBIX. Teopema 0 CKpEeITUBAIOIIHNX CATIPSIMBIX

27 [TapannensHoe mpoekTrpoBanue. OCHOBHBIE CBOMCTBA MapaJLIEILHOTO

npoeKkTHpoBaHus. M300paxxeHuepasHbIXGuryp B




napauIeIbHOUIPOCKIIUU

HCHTpaJ'IBHaH IIPOCKI M. Vronc COHaIIpaBJICHHBIMU CTOPOHAMMH.

28 1
YroIMeK1ynpsMbIMHA

29 3aauM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C 1
pAcIIoI0KEHHEM IPSMBIX B IPOCTPAHCTBE
[ToHsATHS: MapaIeabHOCTh NPSIMOM U IJIOCKOCTH B IIPOCTPAHCTBE.

30 [Ipu3HaK napamienbHOCTH NPSIMON U TNIOCKOCTH. 1
CaoiicTBanapayieIbHOCTUIPSIMOM U IITIOCKOCTH

31 ['eomeTpuueckue 3ajaun Ha BbIYMCIICHUE U JI0Ka3aTeNbCTBO, CBA3AHHbIC 1
C MapaJuIeIbHOCTHIO MPSIMBIX U TIOCKOCTEH B IPOCTPAHCTBE

30 [TocTpoeHue ceueHust, IPOXOAALIETO Yepe3 JaHHYIO MPSIMYIO Ha 1
YEepTEKE U NTapaJLICIbHOTO APYron npsMon. Pacy€éroTHoneHui

33 [NapannenbHas MpoeKIHs, IPUMEHEHHE JIJIsl IOCTPOSHUS CEYeHUH KyOa 1
u napajuienenumnena. CpoicTBanapaiesienumneia 1 mpu3Mbl

34 HapannenbuHHe riockocty. [Ipu3HaKky napamienbHOCTH ABYX 1
IJIOCKOCTEHN
Teopema o0 napamieabHOCTU U €IMHCTBEHHOCTH IIOCKOCTH,

35 pOXOosLIel Yepe3 TOUKY, He IPUHAAIEKAILYI0 TaHHON TNIOCKOCTH U 1
CIEICTBUS U3 HEE
CBoiicTBa mapaieNbHBIX MIOCKOCTEH: O MapaIeIbHOCTH TPSMBIX

36 nepeceyeHus MpH MepecevyeHu  JIByX MapajuleIbHbIX II0CKOCTEH 1
TpeThen
CBoiicTBa mapanenbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapaieabHbIX

37 NPSMBIX, 3aKITIOUEHHBIX MEXKIY apaJIeTbHBIMU IIOCKOCTSIMU; O 1
nepeceyeHny MpsiIMOi ¢ ABYMS apaJieIbHBIMU IJIOCKOCTSIMU

38 [ToBTropenue: Teopema [lugaropa Ha miaockocTu 1

39 [ToBTOpEHUE: TPUTOHOMETPHSNPSMOYTOJILHOTOTPEYTOJIbHUKA 1

40 CgoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapauieNenueaa 1

41 Brruncnenue yiMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM 1
napasuiesenunese

42 IlepnenauKyISIpHOCTB MPAMOM U TUIOCKOCTH. [Tpu3Hak 1

NEPHNCHAUKYIIAPHOCTU HpHMOﬁ H IJIOCKOCTHU




[leprieHANMKYASIPHOCTD NPAMON U TI0CKOCTH. [Ipr3Hak

43 NEePIEHANKYIIIPHOCTH MPSIMOM U TIIOCKOCTH .

44 TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH I{pﬂMOfI, pOXOAALICH 1
yepe3 TOUYKY IPOCTPaHCTBA U NMEPIEHIUKYISIPHON K INIOCKOCTH

45 [TnockoCTH M EPIIEHANKYIIIPHBIE UM IIPSIMbIE B MHOIOI'paHHHUKAX 1

46 [TnockocTH ¥ EpIEeHANKYIIIPHbIE UM IPSMblE B MHOIOI'paHHHUKAX 1

47 [lepnennukynsp u HaknoHHas1. [locTpoeHne nepneHIMKyIsApa u3 TOUKU 1
Ha MPSIMYIO

48 [Tepnennukynsp u HaknoHHast. [locTpoeHne nepneHIMKyIsApa U3 TOUKU 1
Ha MPSIMYIO

49 Teopema o TpEx mepreHANKYIsIpax (mpsiMast 1 0OpaTHast) 1

50 Teopema o TpEx mepreHANKYIsIpax (MpsiMas 1 0OpaTHAst) 1

o1 YTroamex1ycKpenBaoIUMUCIIPSIMbIMU 1

50 IMownck NEPICHAMKYIAPHBIX MPAMBIX C OMOLIBIO MEPIICH K ISPHEIX 1
IUIOCKOCTEH

53 OpTOroHanbHOENPOEKTUPOBAHUE 1

54 [TocTpoenue ceuennii Ky6va, MIPU3MBI, IPABUIIBHOW ITUPAMHU/JIBI C 1
HOMOIIBIO OPTOTOHAJIEHOW MPOEKIMH

55 [TocTpoenue ceuenuit Ky6va, MIPU3MBI, IPaBUIILHON HPaMUJIBI C 1
MIOMOIIIBI0 OPTOTOHATEHOW TIPOEKIHH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCHTEIHHO INIOCKOCTH. 1
[TnockocTUCMMMETPUN B MHOTOTPaHHUKAX

57 [Tpr3HaK neprneHANKYIIPHOCTH MPSIMOM M IUIOCKOCTH KakK CIIEICTBUE 1
CUMMETPHHU

58 [IpaBuiIbHBIE MHOTOIpaHHUKHU. PacyéT paccTosHUN OT TOYKH 10 1
IUIOCKOCTH

59 IIpaBunpHBIE MHOTOTPAHHUKHU. Pacd€T pacCTOSIHUN OT TOUYKHU 10 1
IUIOCKOCTH

60 Crioco6b1 OIMYCTHTD NEPIICHMKYIAPbL: CUMMETPH, C/IBUT TOUKH 1
MIOTIapaJUIETbHOMN MPSIMOI

61 CnBur no HenapaieabHON MPSIMON, H3MEHEHUE PAaCCTOSTHUN 1

62 KontpomnpHas padora "B3anMHOe pacrioyioskeHHe MPSIMBIX U ITIOCKOCTEH 1




B IpocTpaHcTBe"

HOBTOpCHI/ICZ Yroja MEXay MMpsAMbIMH Ha IIJIOCKOCTH, TPUT'OHOMCETPHS B

63 IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB .

64 [ToBTOpEHUE: YroyI MeKAy CKPEIIUBAIOIUMUCA IIPSIMBIMU B 1
IIPOCTPAHCTBE

65 ['eomeTpryeckue METOABI BEIUNCICHUS YIila MEKY PSIMBIMU B 1
MHOT'OI'PAaHHHUKAX

66 JIByrpansbiii yroja. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAaHHOIO yIia 1

67 IlepnienuKynspHbIE IUIOCKOCTH. CBolicTBa B3aUMHO 1
NEPIEHAUKYIISIPHBIX IUNIOCKOCTEN

68 [Ipu3nak NEPIEHMKYILIPHOCTH IIJIOCKOCTEM; TEOpema o Hpﬂ“MOﬁ 1
NIEPECEYCHMS IBYX IIIOCKOCTEN MEPIEHANKYIISIPHBIX TPEThEH MIIIOCKOCTH

69 [TpssMoyronbHbIM napasienenunes; Ky0; H3MepeHus, CBoicTBa 1
IIPSIMOYTOJIBHOTO ITapaJulelICIUIIe1a

70 Teope“Ma 0 IMarOHAJIX MPSMOYTOJIBHOTO NapaAJUIEJICIUIIENA U CIEACTBUE 1
u3 Heé

71 CrepeoMeTpuueckre U NPUKIAIHBIE 3aJa41, CBA3aHHBIE CO B3aUMHBIM 1
PAaCIIOIOKEHUEM ITPSMBIX U IIJIOCKOCTH

72 [ToBTOpEHME: CKpenMBarOIKECs NPAMbIE, TaPAIIIEIbHBIE ITIOCKOCTH B 1
CTaHapTHBIX MHOIOIPaHHUKAX
[Tapa napayenbHBIX IIIOCKOCTEW HA CKPEIIUBAKOIIUXCS MPSAMBIX,

73 paccTosHUE MEKY CKPELIMBAIOIIMMHUCS NPSIMBIMH B ITPOCTBIX 1
CUTYaLUAX

74 PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 1
IIJIOCKOCTH

75 Beruucnenue paccrosHuit MKy CKPELIMBAOLINMHCH NPAMBIMH C 1
ITOMOIIBIO NIEPIIEHIUKYIISPHOMN MIIOCKOCTH

76 TpéxrpaHHslil yroi, HEpaBEHCTBA /I TPEXTPAHHBIX yIiIoB. Teopema 1
[Tudaropa, TeopeMbl KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yTJIa

77 DneMeHThl chepruuecKoil reOMeTpUH: Te0/Ie3NUeCKHe JIMHUK Ha 3emiie 1

78 KonTponbhas pabota "Yrisl u paccTostHUS" 1

79 CucremaTtu3zanus 3HaHud "MHOTOrpaHHUK U €T0 3JI€MEHTHI" 1




80 [Tupamuna. Buael mupamun. [IpaBunbHas nupamuga 1
81 [Tpusma. [Ipsimast 1 HakiIoOHHAasI pu3Mbl. [IpaBriibHas Ipr3Ma 1
82 [TpsiMoit mapasienenunea, NpsMOyroIbHBIN IMapauiesenuIe, Kyo 1
83 BrimykinsiemHororpanauku. Teopemadiiiepa 1
84 Breinykibsie MHOTOrpanHuku. Teopema Ditnepa. [IpaBunbHbie U 1
MOJTYTIPaBUIILHBIC MHOTOTPAHHUKHU
85 KonTtponbraspadoTa "MHoOrorpaHHuku" 1
86 [TonsiTHE BeKTOpa HA TJIOCKOCTH U B MPOCTPAHCTBE 1
87 CyMMa U pa3HOCTBBEKTOPOB 1
88 [IpaBuio mapajuienenuneaa. Y MHOXKEHHE BEKTOPA HA YUCIIO 1
89 Pasnoxxenue BexkTopa 1o 6aszucy TpEX BEKTOPOB, HE JISKAIIUX B OJHOM 1
TUTOCKOCTH
90 CKaJIIpHOCTIPOU3BEICHHC 1
91 Brrunciienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
92 [Tpocreiimume3anadu ¢ BEKTOpaMHU 1
93 [Ipocreiimume3agadu ¢ BEKTOpaMHU 1
94 O06o0011eHre U cUCTeMaTH3alusI3HAaHUHA 1
95 O06o011eHre U cUCcTeMaTH3alusI3HAaHUHA 1
96 HToroBasikoHTposbHasgpaboTa 1
97 HroroBasikoHTpoJibHasspaboTa 1
98 O0001IeHNE U cUCTEMATHU3AIMI3HAHUIA 1
99 O0001IeHNE U cUCTEMATHU3AIMI3HAHUIA 1
100 O0001IeHNE U cUCTEMATHU3AIMI3HAHUIA 1
101 O00011IeHNE U cUCTEMATHU3AIMI3HAHUI 1
102 O00011IeHNE U CUCTEMATH3AUI3HAHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoauuecTBO 4acoB

Kont
Nen/m | Tema ypoka OHTpO
Bcero JIbHbIE
padoTsbI
1 [ToBTrOopenue Temsl "KoopanHaTel BEKTOpa Ha INIOCKOCTU U B IpOCTpaHCTBE" 1
2 [ToBropenue temsl "CkajsipHOE TPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpeHune TeMbl "BeruncieHue yria Mex,1y BEKTOpaMHu B IPOCTpaHCTBE" 1
4 [ToBTOpEeHHNE TeMbI "YpaBHEHHE IPSAMON, TPOXOSILIEN Yepe3 ABe TOUKU" 1
5) YpaBHEHUE ITTIOCKOCTH, HOPMailb, YpaBHEHUE IJIOCKOCTH B OTPE3KaxX 2
6 BekTopHoe npounsBeneHne 1
7 JIuneliHbIe HEPABEHCTBA, JIMHEMHOE IPOTPaMMHUPOBAHUE 1
8 AHaTUTUYECKHE METObI pacuéTa yriia MeKy MPSMbIMA B MHOTOTPAaHHUKaX 1
9 AHaTUTUYECKUE METObI pacuyéTa yriia MeKy INIOCKOCTSMHA B MHOTOTPaHHUKaX 1
yr y
10 dopmysa pacCTOSHUS OT TOYKH JI0 TNIOCKOCTU B KOOPAMHATAX 1
11 HaxoxaeHne paccTosHUI OT TOYKH 10 TUIOCKOCTH B Ky0Oe 1
12 Haxoienne pacCTosIHUI OT TOUKH A0 MJIOCKOCTH B MPABWIIBHOW MUPaAMUIE 1
13 KonTtpomnbHast pabota "AHanutuueckas reomerpus" 1 1
14 CeueHrss MHOTOTPAHHUKOB: CTaH/IaPTHbIE MHOTOTPAHHUKH 1
15 CeueHrst MHOTOTPAaHHUKOB: METO/I CJIE/IOB 1
16 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIC TUNIOCKOCTH, TIEPECEUEHUS MPSMBIX U TNIOCKOCTEN 1
2
17 [TapamtenpHbIe NpsIMBIE U MIJIOCKOCTH: NAPAJIJIEIbHBIE CEYEHUS 1
18 [TapannenpHbIE IPSAMBIE U TUIOCKOCTU: PACYET OTHOIIEHUI 1
19 [TapannensHbIe MPSIMBIC U TIFIOCKOCTH: YTJIBI MEXIY CKPEITUBAIOIIMMUCS TTPSIMBIMHU 1
yr y
20 [TepnenquKkynsipHBIC IPSMBIE M TUIOCKOCTH: CTaHAPTHBIC TTAPhI MIEPIIECHIUKYISIPHBIX 1
MIJIOCKOCTEH U MPAMBIX, CHAMMETPUH MHOTOTPAHHUKOB
21 [TepnienquKkynsIpHBIC IPSMBIE U TUIOCKOCTH: TE€OpPEMa O TPeX MepHeHIUKYIsIpax 1
22 [TepnenquKynsIpHBIC IPSMBIE U TUIOCKOCTH: BBIYUCIICHHS IJTMH B MHOTOTPaHHUKAX 1
Y,
23 [ToBTOpEHME: TUIONIAAN MHOTOYTOJILHUKOB, (DOPMYITBI JIS TUTOIIAIeH, COOOpaKeHUS 1

noxoous




[ToBTOpEHME: MO MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIS IUIOIIAJEH, cCoOOOpaskeHus

24 1
no100us
o5 [lmomaau ceyeHnii MHOTOrpaHHUKOB: IUIOLIAAM TOBEPXHOCTEN, pa3pe3aHus Ha YacTH, 1
COOOpaKEeHHS TIOTOOMS
26 Kontposbnas padota "[loBTOpeHNE: MHOTOIPaHHUKH, CEUCHHUSI MHOTOTPAaHHUKOB" 1
27 O06BEM Tenma. O0beM IPSIMOYTOJILHOTO MapajuielenuIe/1a 1
28 3amaun 00 yaBOeHUH KyOa, 0 KBaaparype Ky0a; 0 TPHUCEKIIUU yriia 1
29 CrepeoMeTpHuecKre 3aa91, CBI3aHHbBIE ¢ 00bEMOM MPSMOYTOJIBHOTO Mapalyiesieueaa 1
30 [TpuknanHbie 3a1a49u, CBSI3aHHBIC C BBIYUCICHHEM 00BEMA MPSIMOYTOIHLHOTO 1
napajuieNienunena
31 O06BEM IIPSIMOU TTPU3MBI 1
32 CrepeoMeTpuyecKre 3aJ]a4, CBSI3aHHbIE C BEIYUCICHHEM 00bEMOB NPSIMOM MPU3MBI 1
33 [Ipuknagaeie 3a1a41, CBSI3aHHBIE C 00BEMOM MPSIMON MPU3MBI 1
34 Brruncnenme 060bEMOB Tell ¢ TOMOIIIBIO OfpeieaEHHOro nuTerpaia. O0bEM HaKIIOHHON 1
MIPU3MBI
35 Brruucienue 00bEMOB TeI ¢ TOMOIIIBIO onpeieIEHHOT0 HHTerpata. OObEM MUpaMu bl 1
36 ®opmyna o6bpéMa nupamuisl. OTHOIIEHHE 00BEMOB TUPAMHJL C OOLIUM YIIIOM 2
37 CrepeoMeTpuuecKre 3a1auu, CBI3aHHbIE ¢ 00bEMaMU HAKJIOHHOM MPU3MBI 2
38 CrepeoMeTpuuecKre 3aJauu, CBI3aHHbIE C 00bEMaMU TUPAMU/IBI 1
39 [Ipuknannelie 3a1a4m, CBSI3aHHBIE C 00HEMOM HAKIOHHOM MPU3MBI 1
40 [IpuknanHelie 3a1a4m, CBsI3aHHBIE C 00BEMOM TUPAMU/IBI 1
41 [Ipumenenne 00bEMOB. BoluniciieHne paccTosiHUS 10 TIIOCKOCTH 1
42 KonTponbnas padora "O6bEM MHOrOrpaHHuka" 1
43 Hunuuapudeckas TOBEPXHOCTh, 00pa3yIoue MUINHAPUIECKON MTOBEPXHOCTH 1
44 Hunuuap. [pamoii kpyrosoi nunueAp. [1nomans noBEpXHOCTH HUIMHAPA 1
45 Konnueckas moBepXHOCTh, 00pa3yronne KoHndeckon nmosepxHoctu. Konyc 1
46 Ceuenne KOHycCa MIOCKOCTHIO, TAPAJUIETEHOM MIOCKOCTH OCHOBAHUS 1
47 Yceuénnplil konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
48 [Tnomaabs 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA 2
49 CrepeoMeTpuuecKre 3a7]a41 Ha I0Ka3aTeIbCTBO U BBIUMCICHHE, TOCTPOCHUEM CeUeHUN 1

HWIAHAPA, KOHYCa




50 [Ipuknagueie 3a1a4m, CBSI3aHHBIE C IIMIHHAPOM 2

51 Cdepa u map 1

59 [lepeceuenue ceps! u mapa c mockocteto. Kacanue mapa u cdepsl miaockoctsio. Bun u 9
n300pakeHuenapa

53 VYpasaenune chepsl. [Lnomans chepsl u e€ yacrei 1

54 Cummerpus chepsl u mapa 1

55 CrepeoMeTpuuecKue 3aauu Ha 710Ka3aTeNbCTBO H BBIMHUCICHUE, CBASAHHbIE CO cdepoit u 1
1apOM, MMOCTPOCHUEM UX CEYCHHH IITOCKOCTHIO

56 [Tpuknaanble 3a1a9u, CBSI3aHHbBIE CO c(epoil U mapoM 1

57 [ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH, BBIYMCICHUS B OKPY>KHOCTH, CTaHIAPTHBIC 1
noxoous

58 Pa3znuynble KOMOMHALIUY Tell BpallleHUs U MHOTOTPAHHUKOB 1

59 3agaun no Teme "Tesna U MOBEpXHOCTH BpaleHus " 2

60 KontponbHas padota "Tena v mOBEpXHOCTH BpamieHus " 1

61 O0béM mumrHIpa. Teopema 00 00bEME IPSIMOTO ITUITHHAPA 1

62 Berancnenne o0bEMOB TeJI ¢ TOMOIIBIO openeéHHoro naTerpaia. OobpEéM KoHyca 1

63 [Tnomaau GOKOBO ¥ IMOJTHON TTOBEPXHOCTH KOHYCA 1

64 CrepeoMeTpHUECKUE 3a]]a9d, CBA3aHHBIC C BRIYUCICHUEM 00hEMOB IIMITHHPA, KOHYCA 1

65 [Tpuknagueie 3agaun mo Teme "OOBEMBI U TUIONIAAN TTOBEPXHOCTEH Ten" 1
O061bEM mapa u mapoBoro cekropa. Teopema 00 06béme mapa. [lnomans cheps.

66 CrepeoMeTpuuecKre 3a1a4u, CBI3aHHbBIE C BRIYUCIEHUEM 00BbEMOB 11apa, MapOBOTO 1
CerMeHTa M IIapOBOT0 CEKTOpa

67 [TpuknanHelie 3a1a4n, CBsI3aHHBIE C 00BEMOM II1apa u Mmiaomaabio cgepbl. COOTHOLIECHUS 1
MEXTy TUTOIIIAIMU TIOBEPXHOCTEH 1 00bEMaMH TTOTOOHBIX TEI

68 [TonoOHbIe Tena B mpocTpancTBe. M3mMeHnenne 00béMa npu nogoouu. CtepeomMeTpudecKkue 1
3aJlaud, CBS3aHHbBIE C BBIYMCIEHHEM 00BEMOB TEN U TUIONIA/Iel TOBEPXHOCTEN

69 KonTtponbHast padota "[110111a111 TOBEPXHOCTH U 00BEMBI KPYTJIBIX TET" 1

20 I[BI/I)KGHI/IjI npoctpancTBa. OToOpaxkeHus. J[BrxeHus u paBeHCTBO uryp. Obiue cBolicTBa 1
JIBUKCHHH

el Bunbl aBrkeHUi: MapajuieabHbI NEPEHOC, EHTPAIbHAS CHMMETPHSL, 3€pKalbHas 1

CUMMETpHUS, IOBOPOT BOKPYT NMPSIMOM




72 [IpeobpazoBanus noxoous. [Ipsmas u chepa Ditnepa 1

73 ['eomeTpuueckue 3a1aun Ha IPUMEHEHUE JBUKCHUS 1

74 Kontponbnas padora "O06bEMbI TET" 1

75 O6o6maromiee moBTopeHue Kypca reomerpun 10—11 kmaccoB, cucremMaru3aiys 3HaHUH: 2
"[TapayenbHOCTD NPSAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"

76 O6o6matomnee moBTopeHue kypcea reomerpun 10—11 kmaccoB, cucreMaTru3amus 3SHAHHINA: 2
"BekTopsbl B npocTpaHcTse"

77 O6o6matomnee moBTopeHue Kypea reometpun 10—11 kmaccoB, cucreMaTu3amnus 3SHAHHNA: 9
"O6beM MHOTOrpaHHUKA"

78 Ob6o6mmaromee moBTopeHue kypea reometpun 10—11 kaaccoB, cucremMaTu3anys 3SHAaHUIA: 1
"[Tiromaay HoBEPXHOCTH U 00BEMBI KPYIUIBIX TE"

yT

79 HToroBast KOHTpOJIbHAS paboTa 2

80 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlnsl 3HAHUN 1

81 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHU COBPEMEHHBIX 9
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

82 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH 8

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



