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IMNOACHUTEJIBHASA 3AIINCKA

I'eometpusi siBAsieTCs OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
oOmiero o0Opa3zoBaHus, TaK Kak 00ECIEUNBAET BO3MOKHOCTb U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH M MPEIMETOB T'YMaHUTapHOTO IUKJIA.
[lockonbky  JIorMYecKoe  MbIIUIEHHE,  (opMuUpyeMoe TpH  HU3YYEHUU
0o0yJarouMMucs MOHATUHHBIX OCHOB F€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM IPU PEIICHUU N€OMETPUUYECKHUX
3a7a4, YMEHHE BBIIABUIaTb U OINPOBEpPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJB3YIOTCSL TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTHU
du3nuecKux 3aaay.

Lenp ocBoeHuUs mporpaMmbl yueOHOro Kypca «l'eoMeTpusi» Ha yriryOJIE€HHOM
YpOBHE — pa3BUTHE HHIUBUIYAIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON oOactu «MaTemMaTtuka u
uHpopmaTHKa»  4Yepe3  obecredyeHWe  BO3MOXKHOCTH  MpPUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOTUMBIX ISl YCHEIIHOTO MPO(EeCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YriayOJEHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUIUBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SABJISIFOTCS:

paclIMpeHne NpPeACTABICHUS O T€OMETPUN KaK 4aCTU MHUPOBOW KYyJbTYPHI U
(opMupOBaHHE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHUPOM;

(¢opMupoBaHHE IMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJIEINAX, MO3BOJSIONIMX OINUCHIBATh M M3y4aTh
pa3HbIE SABICHUS OKPY>KAIOLIEr0 MUpa, 3HaHUE MOHATUINHOTO anmnapara o pasaeiny
«CrepeoMeTpusi» yueOHOro Kypca reOMEeTpuUN;

¢opMupoBaHue  yMEHHUS  BIAJAETh OCHOBHBIMM  IIOHATHSMHU O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMya M yMEeHHE HUX NPUMEHSTh, YMEHHS J0Ka3bIlBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbIE CIIOCOOBI PELICHUS 3a/1aY;

dbopMupoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekKax, MOACIAX U B peaIbHOM
MHpE MHOTOIPaHHUKM M Tejla BpalleHUs, KOHCTPYHUPOBATb TI'€OMETPUUYECKHUE
MOZEIH;

dbopMHUpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATUKU MpU
IIPOBEJICHUU PACCYKICHUN;

(opMupoBaHHE YMEHHS BIaJE€Th METOJAMHU JIOKa3aTEJIbCTB M aJTOPUTMOB
pelIeHns, YMEHUA UX IMPUMEHSTh, NMPOBOAUTH JIOKA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C MIPAKTUUYECKUM COJICPKAHUEM,
dopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKU B TIPOBE/ICHUN
JNENYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEJUIEKTyalbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEHN 00yUYaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEA0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIILUICHHS], THTEPECA K U3YUYEHUIO T€OMETPUU;

dbopmupoBanre (PyHKIIMOHATLHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHUSl Paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CUTYAIUSAX U MPU U3YUCHHUH JPYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEW,
MOJEIUPOBAHUSI PEANbHBIX CUTyallUi, HCCIEIOBAHMS TMOCTPOEHHBIX MOJEIIEH,
WHTEPIIPETALNHN ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMHU y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBistores: «lIpsmble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukmn», «Tena BpameHus», «BekToppl W  KOOPAWHATHI B
POCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIiayOJIEHHOM ypOBHE OOy4YeHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH pacmpeaensieTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O TojaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaraM ocBoeHus denepanbHoi paboueit
IPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOy4eHHs, CTPYKTYpPHpPOBAHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIPOCaM 00yJaroImuecs
oOpamiainucb HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
F€OMETPUUYECKUMU MOHSATHUSIMU U HABBIKAMH TOCJIEIOBATEIIBHO U MOCTYIIATENIBHO, C
cOOJII0/IEHHEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0YUYarOIMUXCs, PACIIUPAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexo k M3yUeHHUIO TEOMETPUN HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mark  ycioBus s auddepeHnmanud  oOydeHUs, TMOCTPOEHUS
UHAUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MpOrpaMM, OOECHeuUuTh YIIIyOJEHHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIISIIONIEH yueOHoro npeamera «MareMaTHKay;

MOJTOTOBUTHh OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTeMaTUKH C
yu€ToM BbIOOpa Oynaymiel mnpodeccun, obOecriednBas MPEEMCTBEHHOCTb MEXKIY
0o01muM 1 mpodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHOro kypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kimacce — 102
yaca (3 Jyaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpPECEKaroIIuecs,
napajulelibHble W CKpeluBaromuecss mnpsmble. [IpU3HaKuM CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IIPAMON
U 1iockocTu. [lapannenbHoe W LIEHTpaJbHOE NPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
buryp B mapajuiesbHONW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTPAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapajuleIbHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlap, NapauleJenunen,
MOCTPOEHUE CEUCHUN.

[leprieHIMKYISAPHOCTh NPSIMOM M IJIOCKOCTH: MEPIECHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIEHIUKYJIAPHON IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHAMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHUE
OT mpsAMOM A0  IUJIOCKOCTH,  MpoeKmus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VIl B OPOCTPAHCTBE: YroJl MEXAY NPSMOW M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHuKoB, pa3BEpTka MHOrorpaHHuka. [Ipwsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBasi U TIOJHAsI TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NOpsAMOYIOJbHBIA — HapaJuleleNuIel W €ro  CBOMCTBA.
Kparuaiiiure myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpa: n-yrojibHas nUpamuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa pé6ep M OOKOBBIX T'paHel
IIPaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpaHHUKM: IIPaBWJIbHAS IIpU3Ma U



IIpaBWIbHASL THUPAMUJA, [PABUJIbHAS TPEYrojbHAS MNHUPAMUIa W MPABUIIbHBIN
TeTpadip, KyO0. IlpencraBmeHue o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadJp,
JNOAEKadIp U UKOCADIP.

Briuncienre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUMaroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTU MPSAMON TMPUZMBI,
IIONIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSIMON TPU3MBIL.
[TInomaasr OOKOBOW TMMOBEPXHOCTU W TOBEPXHOCTH TMPABUILHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPAMHU/IBI.

CumMeTpus B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MHPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMeETpUsT B MPAaBHWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajielieniuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBbHON
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[loHsTHE KOMIUTAaHApHBIE BEKTOPBL. lIpuM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapannenenunena. Teopema O pas3joKEeHUHM BEKTOpa MO TPEM
HEKOMIUIAHApHbIM  BeKkTopam. IIpsiMoyrosibHas  cucrema  KOOpJMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTopamu. CkalspHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[lonsATHA: DOUIMHApPUYECKAs IOBEPXHOCTb, KOHHWYECKAsl ITOBEPXHOCTH,
chepuyeckas TMOBEPXHOCTb, OOpasywomue mnoBepxHocTed. Tema BpauieHUs:
HWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuApa u KoHyca. CummeTpus cdepsl U
napa.

O6bEéM. OcHOBHbIE CcBoOMcTBa 00BEMOB Ted. Teopema 00 o00bEME
NpsIMOYTOJLHOTO Tapajuienenunena u ciueactsus u3z He€. OObEM mnpsamoill u
HAKJIOHHOM MPU3MBI, IWINHIPA, MUpaMHUIbl U KoHyca. O0bEM mIapa U MapoBOTro
CErMeHTa.

KoMOuHanuu Ten BpallleHuss ¥ MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHCAaHHAas OKojo wuiuHapa. llepeceuenue cdepsl W 1mapa ¢
wiockocTeio. Kacanue mapa u cdepsl miockocTbro. IIoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[Inomans MOBEPXHOCTH LUIWHIpA, KOHyca, IUomanas chepbl u e€ vactei.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoretus. Pemienwe 3amad Ha
IUIOCKOCTHU C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJ1 BPAIlCHUs: CEUCHUS IIUIIMHIpa
(mapaJiienbHO M MEPNEHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHUIO M MPOXOJAIINE YePe3 BEPIIMHY), CEUEHUS IIapa, METOJbI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpPEeHOCca
CEeKyIIeH MIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeEKTOpaMH. BektopHoe
YMHOXEHHE BeKTOpoB. CBOICTBa BEKTOPHOrO YyMHOXeHUA. [IpsMoyronbHas
cucTeMa KoopAuHaT B npocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnne BekTopa
no 6Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TpPHU PEIIEHHUH TIeOMETPUYECKHUX
3azay.

J{BMKEeHUN B IPOCTPAHCTBE

JBvxenus npoctpancTBa. OTtoOpakenus. [[BWkeHUsS W PaBEHCTBO (uUryp.
OO6mue cBoicTBa JBW)XEHUW. Buabl ABWXKEHUN: TMapajuIeibHBIM IEPEeHOC,
[EHTpajbHass CUMMETPHS, 3€pKajJbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaodus. [lpsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTaHME:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  NPEJICTaBICHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUIA,
poLeayp TPpaKIaHCKOTo oOmecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHUe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUMUSAMHY U Ha3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MJEHTUYHOCTH, YBAXKEHUS K
MPOIILJIOMY M HACTOSIIEMY POCCUICKOW MaTEeMaTHWKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH M JEATEIbHOCThIO YYEHOrO0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OyAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/a4, PEIICHHUH, pacCy IACHHUM, BOCIPUUMUYHUBOCTh
K MaTEeMaTUYECKUM acCIeKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA,

5) pusunuyeckoe BocMTAHME:

c(hOPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTEMATHYECKHE 3HAHUS B
MHTEpEcax 3JI0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryJisipHas (pu3uveckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM JAEATETLHOCTHIO;

6) TpynoBOE BOCIIUTAHUE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOW  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NIPWIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTHYEeCKOMY  OOpa3OBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HAIPABIECHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIHSHUS
COLIMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOM
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPobieM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKHUX 3HAHUN IS pelieHus 3agady B 00JacTu
OKpYXaloUEl Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTU4YeCKOW HayKuh Kak c]epbl 4enoBEYECKOW MAesTeNbHOCTH, 3TamnoB €&
pa3BUTUS M 3HAYMMOCTH [IJIA Pa3BUTHUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYKD W HCCIEIOBATEIbCKYIO JIESITEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble J1oruyeckue JeicTBus:

BBUSIBISITh U XapAKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHSATUH, OTHOWICHUA MEXAY MOHATUAMH, (QOPMYJIHPOBATH
OTIpe/ieNICHUs TIOHATHH, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIIACCU(DUKALINY,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIupoBaTh U  NPeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHUBOPEUNS
B (pakTax, JAHHBIX, HAONIONCHUSAX U YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JOKA3aTENIbCTBA MATEMATHUECKNUX YTBEPKIACHAN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apTyYMEHTALMIO, IPUBOJIUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh Hauboyiee MOAXOAAIMM ¢ y4€ToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:



UCIIOJb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUUEe,  MOpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, aApPryMEHTUPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIEOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSMH, POIIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYyIMpPOBaThL O00OOIIEHUST W BBIBOABI MO pe3yJbTaTaMm
NPOBENCHHOTO  HAONIONCHMs, WCCIICIOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE Ipollecca, a TakKe BbIJIBUTATh
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh JACUIIMTHI MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopM mIpeACTaBICHNUS;

CTPYKTYpPUPOBaTh MHGOPMAIIHMIO, TMPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPHUHUMATh U (POPMYJIHMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HeasIMH OOINEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJy PEIICHHUsS 3a7adH,
KOMMEHTHUPOBATH MMOJYYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMON TEMBI,
npoOeMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIlIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH IPYTHMX Y4YaCTHUKOB
Jyajaora, oOHapyXKUBaTh Pa3jiMyue M CXOJICTBO TO3UIIMM, B KOPPEKTHOH (opme
dbopMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJIATh IJIaH, aJITOPUTM PELLIEHUS 337a4uH, BIOMPATh COCOO pELeHUs C
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JACHCTBUI U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJBTATOB, BIAJEThH
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKON 3a4auH;

IPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
Hal/IEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBSICHATh IPUUUHBI
JOCTHKEHUSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JESATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAS 1eATEJIBHOCTD:

IIOHMMAaTh U HCIIOJIb30BATh NPEUMYIECTBA KOMAaHAHOW W WUHAUBUIYAJIBHON
paboThl MpU pEHIeHUH YYEOHBIX 3aJad, MPUHUMATh LEJIb COBMECTHOU
JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboOThI, pachpeneniTh
BUIBI pabOT, JIOTOBApWBATHCS, OOCYX)AaTh TMPOIECC W Pe3yJbTaT paloTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPyHmnoBbIX (opMax paboThl (00CyxkaAeHUs, OOMEH MHEHUH,
«MO3rOBbIE€ IITYpMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMH 4YIEHaMH KOMaH[Ibl, OLICHUBAaTh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

INNPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAyUUTCS:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TIPU
pElIeHNH 3a7]a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TPHUMEHATH aKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HHUX TPU PEUICHUH
TCOMETPUYECKHX 33]1a4;

e KJIAaCCH(PUITUPOBATh B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOIHO OIEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKJIY MPSAMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMON U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (Tpu3Ma,
nupamMuaa, NpsSMOYroJIbHBIN Mapaienaenunes, Kyo0);

e KJIacCU(QUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS  JUIS
KJ1acCHu(UKAIUH;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMU C  CEYCHHEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e BBIIOJIHSTD napajjieibHoe, LEHTPAIbHOE U OpTOTOHAJIBHOE
IPOEKTUPOBAaHKUE (DUTYpP HA IJIOCKOCTh, BBIIOJHATH U300pakeHUsT PUryp
HAa IUIOCKOCTH;

e CTPOWUTH CEYECHHsS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOWIAAM  HOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpH3Ma,
NUpaMU/a), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyI;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTbh CHUMMETPUU
duryps;

e CBOOOAHO OMEpPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HAXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSST HU3BECTHBIE METOJIbI
IPU PEIIEHUH MAaTEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJEKaTh, MNpPeoOpa3OBBIBATH M HWHTEPIPETUPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4yepTekax U pUCYHKaXx;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HAa TMPaAKTUKE: CpaBHUBATH U
aHAJIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIE MOHATHUS B
npolecce IMOMCKAa PpEeUIeHHs] MaTeMaTH4ecKH  Cc(hopMyIupoBaHHON
npoOsieMbl, MOJEINPOBATh PEAIbHbIE CUTyallUd Ha S3bIKE TI'E€OMETPHH,
UCCIIEI0BATh MMOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM T€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MPakTUYECKHUE 3aJayH,
CBSA3aHHBIE C HAXO0XKJICHUEM F€OMETPUYECKHUX BEITNYMH;

e UMETh NPEICTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUSI T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaAMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBAThH MOHATHUSIMH, CBSI3aHHBIMU C TEIAMH BPAIEHUS: IMIHHAPOM,
KOHYyCOM, c(hepoit u mapowm;

pacro3HaBaTh Teda BpamieHus (UUIUHApP, KOHYC, cdepa U 1Iap) u
O0O0BSCHSTH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(DHUITMPOBATH B3aUMHOE PaCIIONOXKeHNEe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIlCHHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATh MOHATHSAMH, CBSI3aHHBIMH C KOMOWHAITUSIMH TEJ
BpaIieHNs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTHCaHHBINA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaIlICHUS;

BBIYKCIIATh COOTHOIICHUSI MEXIY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJTOOHBIX TEIN;

n300pakaTh MW3y4aembie (UTYPHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBBIBaTh HHGOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATD OMNEpaIiy HaJl BEKTOPAMH;

3aJ1aBaTh IIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIMHAT;
penraTh TeOMETPUUYECKHE 3319l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METOa MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TOHATUSAMHU, CBS3aHHBIMH C JIBIOKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JIBHKCHHUIA,

BBITIOJIHATh HM300paX€HUST MHOTOTPAHHUKOB W TEN BpaleHUs MpU
MapajuIeIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CUMMETPUHM, 3€PKAIBHOU
CUMMETPUH, MPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TE€J BpAICHHUS: CEUEHUsS MIIMHIpA
(mapayienTbHO U NEPIEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuieNibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY ), CCUCHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckre (akThbl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 33a/I1aHbl B SIBHOW U HESIBHOU (hopme;

peumars 3aJadyd Ha JOKAa3aTelIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHATH MPOrPAMMHBIE CPEICTBA M AJIECKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  TOJYYEHHbICE  3HAHUSA  HA  [PAKTUKE:  CPABHUBAT,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaTH4ecku  C(OPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBAThH
pealbHbIE CHUTYAllMd Ha SI3bIKE T€OMETPUHU, HMCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C MCIIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM UM TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
Hax0XJI€HUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeACTaBiIeHUs 00 OCHOBHBIX A3Tamax Pa3BUTHUS TCOMETPUU Kak
COCTaBHOW YacTu (yHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Nt Konn4yecTBo yacos
DJIEeKTPOHHBIE

n| HaumeHoBaHue pa3aesioB u (uu¢poBbie)
/ | TemM mporpamMmmsl Bceero Koutposnn HpakTuieck o0pa3oBaTe/bHbIE
I ble paboThI ue padoTbl pecypenI

Bgenenue B crepeoMeTpHio 23 1

B3aumHoe pacnonoxenue 6 |

IPSIMBIX B IPOCTPAHCTBE

[TapannenbHOCTb MPSIMBIX U 2

IUIOCKOCTEH B MPOCTPAHCTBE

[IeprieHAUKYIAPHOCTD

HPSIMBIX U IIJIOCKOCTEN B 25

IPOCTPAHCTBE

VYIuIBl U pacCTOSHUS 16 1

MHoOrorpaHHuKu 7 1

Bexkropsl B IpocTpaHcTBE 12

[ToBTOpEHME, 0000IIIEHUE U 5 )

CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0
10 [TIPOTPAMME




11 KITACC

Ne KoauuecTBO yacos
DJIeKTPOHHbIE
HaumeHnoBaHue
(undposbie)
I | pa3jaejioB U TeM Koutpoabnbl | IlpakTuuecku
Bcero o0pa3oBaTe/bHbIE

/ | mporpamMmsl € padoTbl € padoThI
I pecypchl

A

HaJIUTHYECKast 15 )

reOMETpPHUst

IToBTOpEHME,

000011IeHE U 15 1

cHUCTeMaTH3aIus

3HaHUH

O06bEM MHOTOTpaHHUKA 17 1

Tena Bpaienus 24 1

IImonraan

MMOBEPXHOCTHU U 9 1

00BEMBI KPYTIIBIX TS

JBrxeHus 5 1

[ToBTOpEHHE,

06006

000011IeHnE 1 17 )

cHUCTeMaTH3aIUs

3HAaHUH
OBIIEE KOJIMYECTBO
YACOB I10 102 8 0
ITPOTPAMME







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne

n/
n

Tema ypoka

KoanuyecTBO 4acoB

KoHTposbHbI

Bcero
e padoThI

IIpakTH4eckn
e padoThI

DJIeKTPOHHbIE
muppoBbIe
o0pa3oBaTe/IbHBI
e pecypchl

OcHOBHBIE TIpaBUIIA
n300pakeHMs Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHbBIX
MPSIMBIX (OTPE3KOB),
CepeIHbI OTPE3Ka

[lonsaTus crepeomeTpun:
TOYKa, TIPsiMasi, MI0CKOCTH,
npoctpancTBo. OCHOBHBIE
IpaBWJia U300paKeHUsI Ha
PHUCYHKE IJIOCKOCTH,
napalJICJIbHBIX IMPAMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka

[TonsTus: nepecekaromumecs
IIJIOCKOCTH, ITEPECEKarOUeCs
npsiMasi v MI0CKOCTb;
MOJIYITPOCTPAHCTBO

ITonsaTuA: nepecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOIIUECS
psiMasi ! IJIOCKOCTB;
MOJIyIIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHue MPOCTEUIITNX




MIPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIUX OOBEKTOB

MHOrorpaHHukKH,
n300pak€HUe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTyYp,
HECYIIECTBYIOIINX 0OBEKTOB

Axcuomel CTCPCOMECTPHUU U
TICPBLIC CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
TIepBBIE CIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIIEICTBUS U3 HUX.
CriocoOblI 3a/1aHus TPSIMBIX U
IJTIOCKOCTEH B MTPOCTPAHCTBE.
O06o03HaueHus NPSAMBIX U
IJIOCKOCTEMN

10

N3obpaxenue ceueHuit
MUpaMHJIbl, Ky0a U IPU3MBI,
KOTOPBIE MTPOXOASAT UYepe3 UxX
pé6pa. N3obpaxenue
MepecevyeHus MoJTy4eHHBIX
mIockocTeil. PackpamuBanue
MIOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

11

N3o0pakeHne ceueHuit
MUPaMHJIBL, Ky0a U IPU3MBI,
KOTOpBIE MIPOXOJIAT Yepe3 uxX
pEbpa. M3obpakeHue
MepeceueHus MOTYYCHHBIX




mIockocTeil. PackpammBanne
MOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

12

N3o0paxenune ceueHmit
MUpaMHJIbl, KyOa U IPU3MBI,
KOTOPBIE TTPOXOMSAT Yepe3 Ux
pé6pa. N3obpaxenue
MepeceUeHUs MOTyICHHBIX
wiockocteil. PackpamuBanue
MMOCTPOCHHBIX CEYCHHI
Pa3sHbIMU LIBETAMU

13

N3obpaxenue ceueHmit
MUpPaMHJIbI, Ky0a 1 IPU3MBI,
KOTOpBIE MPOXOJIAT Yepe3 ux
pEbpa. M3obpakenue
nepeceyeHus MoJTy4eHHBIX
IJI0CKOCTEN. PackpaimmBanue
MOCTPOEHHBIX CEYEHUN
pPa3HBIMU LIBETAMHU

14

Merton cinenoB s
IIOCTPOEHUS CEUEHU I

15

Meton ciienoB Ui
[IOCTPOCHHUSI CEYCHHIA.
CaolicTBa nepeceyeHuit
MPSIMBIX U MJIOCKOCTEHN

16

Merton cnenoB ais
MOCTPOEHUS CEUCHUH.
CBolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEHN




17

[Toctpoenue ceuenuii B
nupamu/ie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepTEXKeH U 3aIuch
1aroB MOCTPOCHUS

18

[Toctpoenue ceuenuii B
nupamu/ie, Kyoe 1mo Tpém
ToukaM Ha péOpax. Co3naHue
BBIHOCHBIX YepTEXKeH U 3aIuch
1aroB MOCTPOCHUS

19

[Toctpoenue ceuenuii B
nupamu/ie, Kyoe mo Tpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YEepTEXKeH U 3aInch
1aroB MOCTPOSHUS

20

[Toctpoenue ceuenuii B
nupamu/ie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3naHue
BBIHOCHBIX YepTEXKeH U 3aIuch
1aroB MOCTPOCHUS

21

[loBTOpEHME MIIAHUMETPUN:
Teopema o
IIPONIOPLIMOHAIIBHBIX OTPE3KaXx.
ITonoGue TpeyronbHUKOB

22

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CCYCHHUAX HA BBIHOCHBIX
yeprexax. Mcropus pazsurus
IUTAHUMETPUH U




CTEPEOMETPUH

23

KonrtponbHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnonoxeHue
IPSIMBIX B IPOCTPAHCTBE.
CkpeuuBaroniecs npsiMple.
[Ipu3Haku CKpemuBarOMUXCs
npsaMbIX. [lapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUH U
€AMHCTBEHHOCTH NPSIMOU
MapajyIeIbHON JaHHOU
HIPSIMOM, IIPOXOIALLEH Yepe3
TOUYKY IIPOCTPAHCTBA U HE
JIeXalle Ha TaHHOU IIPSIMOM.
Jlemma o nepeceyenuu
NapajuieIbHbIX MPSAMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
NapaJUICIIbHBIX IPAMBIX.
Teopema o ckpelmuBarOmuXxcs
IIPSIMBIX

27

[TapamiensHoe
npoektupoBanue. OCHOBHBIC
CBOICTBA MapAIJIEIBLHOTO
MIPOEKTUPOBAHHS.
N3o06paxenue pazHbix puryp




B [TApAJUIEIILHON IPOECKIUU

28

LenTpanbHas npoekius. Yo
C COHAIIPaBJICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3aauu Ha JOKa3aTeNbCTBO U
HCCIIEIOBAaHUE, CBA3aHHBIE C
PacIoJI0KEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[TonsTHs: MapamIenbHOCTh
MPSIMOY U TUIOCKOCTH B
npoctpaHctse. [Ipusnak
NapaJuIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[apaJuIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

31

I'eomeTpuueckue 3agaun Ha
BBIYMCIICHUC U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapajyIeIbHOCThIO MPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YEPTEXKE U
MapaAJIIEIBHOIO IPYTOi
npsMoi. Pac4€T oTHOIIEHMIT

33

[NapannenbHas npoeKuus,
NPUMCHCHUC IJId MOCTPOCHUA
ceueHuii Kyoa u




napauienenumnena. CBorcTa
napasuiesieuIe1a ¥ MpU3Mbl

34

[TapasuienbHbIE TUIOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o0 mapayIenbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TaHHON
IJIOCKOCTH U CJIEICTBUA U3
HEE

36

CBoiicTBa napaienbHbIX
IUIOCKOCTEM: O
MapajuieTbHOCTH MPSIMBIX
repecevyeHus mpu
TepeceYeHUH IBYX
MapajuieIbHbIX TIOCKOCTEH
TpeTbei

37

CaolicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napayiebHbIX IPSIMbIX,
3aKJITIOYEHHBIX MEXKITY
HapajuIeIbHBIMU
IUIOCKOCTSIMU; O NIEPECEUEHUU
IIPSAMOM C IBYMsI
NapajuieIbHBIMU MIJIOCKOCTSMU

38

[ToBTOpEHME: Teopema
[Mudaropa Ha miaockocTu

39

IToBTOpEHME: TPUTOHOMETPHUS




MPSIMOYTOJIbHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napauiesenumnena

41

Brruncnenue JyiMH OTPE3KOB B
Ky0Oe U psIMOYTOJIbHOM
napajuieJenumneie

42

[TepieHAMKYISAPHOCTH MPAMOI
u ockocTH. [Tpu3nak
MEPIEeHIUKYISIPHOCTH MIPSIMOU
U TUIOCKOCTH

43

[lepnieHqUKyAIPHOCTD NMPSAMOMN
U wiockocTH. [Tpusnak
MEPIEHIUKYJISIPHOCTH IPSIMON
U TUIOCKOCTH

44

Teopema o CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOJISIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEePHIEHIUKYISIPHON K
MIJIOCKOCTH

45

Ilnockoctu n
MepIEHIUKYIISIPHBIC UM
MPSIMbIE B MHOTOTPaHHHUKAX

46

Ilnockoctu n
IIEPIEHIUKYIIIPHBIE UM
prIMI)Ie B MHOFOFpaHHI/IKaX




47

[lepnieHUKyIsp ¥ HAKIOHHAS.
[TocTpoenue nepneHauKyJsipa
13 TOYKH Ha MPSIMYIO

48

[lepnieHIUKyISp ¥ HAKIIOHHAS.
[TocTpoenne nepneHauKyJsipa
W3 TOYKHU Ha IPSAMYIO

49

Teopema o Tpéx
NEepHEeHIUKYIsIpax (Ipsmas u
oOpartHas)

50

Teopema o Tpéx
MepHeHIuKysipax (mpsmas u
oOpartHas)

51

Yron mexny
CKPEITUBAIOIIMMHUCS TTPSIMBIMHU

52

ITouck neprneHuKyIsspHBIX
HpSIMI:IX C ITIOMOIIIBIO
HGpHGHJII/IKYIISIpHBIX
TIOCKOCTEHN

53

OproronanbHoe
IIPOEKTUPOBAHUE

54

[TocTpoenue ceuenunii kyoa,
MIPU3MBI, IPABUIBHOU
MHUPaAMU/JIbI C IOMOIIBIO
OPTOrOHAJILHOM MPOEKIIUU

55

[TocTpoenue ceuenunii kyoa,
MIPU3MBI, TPABUIBHOMN
MUPaMUJIBI C TTOMOIIBIO
OpPTOTOHAILHOU MPOEKIINH




56

CuMMeTpHs B MPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[InockocTn cumMmmeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3nak
MEPIEHIUKYISIPHOCTH TPAMOMN
U IUIOCKOCTH KaK CJIEICTBUE
CUMMETpUHU

58

HpaBI/IJIbHBIe MHOTI'OI'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJIIOCKOCTH

59

[IpaBuibHBIE MHOTOTPAaHHUKH.
Pacuér paccTosiHuid OT TOUKH
110 TUIOCKOCTH

60

CrniocoObl OMyCTUTh
NEPIEHIUKYIISIPBIL:
CUMMETpHUS, CABUT TOYKHU I10
HapajuIeIbHON IPSIMOU

61

CaBur no HenapauieIbHON
MPSAMOM, U3MEHEHUE
paccTosHuI

62

KonTponbhas padora
"BzauMHOe pacnonoxxeHue
NPSAMBIX U IJIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: YrOa MEK Y
MPSMBIMH Ha MJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,




TEOpEMa KOCMHYCOB

64

[loBTOpEHME: YrOa MEKIY
CKPELIMBAIOIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FGOMeTpI/I‘{eCKI/Ie MCTOAbI
BBIYUCIICHUS YIJIa MCKIAY
IpsAMBIMHA B MHOT'OT'PaAaHHHUKAX

66

JIByrpanHb1i yroy. CBOMCTBO
JMHEWHBIX YIJIOB JBYTPAHHOTO
yria

67

[IepnieHquKynsspHBIE
miockoctu. CBolicTBa
B3aUMHO TIEPIICHIUKYJISIPHBIX
IUIOCKOCTEH

68

IIpusnax
MEPIEeHIUKYISIPHOCTH
IJTIOCKOCTE; TeOpemMa 0O
MIPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN
NEePIEHAUKYIISIPHBIX TPEThEU
MIJIOCKOCTH

69

[IpssMOyTONIBHBIM
napajuiesienume; Kyo;
W3MEpEHHMs], CBOMCTBA
MPSIMOYTOJIBHOTO
napasienenumneaa

70

Teopema o quaroHayn
IIPSIMOYTOJIBHOTO
napasuiesenuneaa u




CJIEICTBHE U3 HEE

71

CrepeomeTrpuueckue u
NPpUKIIAAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHHUEM MIPAMBIX U
TUIOCKOCTH

72

IToBTOpEHME:
CKpPCIIUBAIOIIHNECCS IPSAMEIC,
NapaJIeNIbHBIE IIJIOCKOCTH B
CTaHAAPTHBIX
MHOTr'OrpaHHUKax

73

[Tapa mapaiutenbHbIX
MIOCKOCTEM Ha
CKPEILMBAIOIINXCS MPSAMBIX,
paccTosIHUE MEKTY

CKpCIIUBAOIIUMHUCA IIPAMBIMU

B IIPOCTBIX CUTYyallUAX

74

PaccrostHHEe OT TOYKH 110
IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MJIOCKOCTH

75

Brrurcnenue paccrossHui
MEXKY CKPEIIMBAIOLIUMHUCS
MPSMBIMH C TIOMOLIBIO
NEpIEHIUKYIISIPHON
IUIOCKOCTH

76

TpéxrpanHblid yroi,
HEpaBEHCTBA ISl

TpEeXIpaHHBIX yIioB. Teopema
[Mudaropa, Teopemsl




KOCHUHYCOB U CMUHYCOB JJI1
TPEXTPAHHOTO yTJja

77

DneMeHTHI cheprudecKoit
TE€OMETPHUH: Te0e3NUECKUE
JVHUM Ha 3emie

78

KonrtponbHas padora "Yrisl u
paccrosiHus"

79

Cucremarusanusa 3HaHUHU
"MHOrorpaHHuK 1 €ro
3J1eMEHTHI"

80

[Inpamua. Buael nupamun.
[IpaBunbHas nupamMuia

81

IIpusma. IIpAmas u HakIOHHAS
npusMsl. [IpaBunbpHas npusma

82

[Ipsmoit napamienenunen,
MPSIMOYTOJIbHBIN
napasuienenumnesn, Kyo

&3

BrlInykiible MHOTOIpaHHHKH.
Teopema Ditnepa

84

Brlnykiible MHOTOTPaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE U
IIOJTYITPABUJIbHBIE
MHOTOTpPaHHUKHU

85

KonrtponsHas pabora
"MHororpaHHuKu"

86

[Tonatue BekTOpa HA
IJIOCKOCTH U B IPOCTPAHCTBE




87 CyMmMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuno nmapamnenenumnena

90 YMHOXKEHUE BEKTOpa Ha
YHUCIIO
Pa3noxxenue Bektopa mno

91 0a3ucy TpE€x BEKTOPOB, HE
JeKalMX B OJIHOM INIOCKOCTH

92 CkansipHO€ TTPOU3BEICHUE

93 Boruncnenue yria Mmexmy
BEKTOpPaMH B IPOCTPAHCTBE

94 [IpocTeiimue 3aga4uu ¢
BEKTOpaMHU

95 [Ipocreitmume 3anauu ¢
BEKTOpamMu

96 [Ipocreitue 3anauu ¢
BEKTOpaMH

97 [Ipocreiimme 3agauu ¢
BEKTOPaMHU

08 Ob6o06menne u
cucTeMaTu3alus 3HaHUI

99 Ob6o061eHne u
CUCTEMATH3alMsl 3HAHUN

10 Hrtorosast KOHTpoOJIbHAS

0 paborta

10 Hrorosast KOHTpOIbHAS

1 paborta




10 0O0001IeHne "
2 cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB

10 [TIPOTPAMME 102




11 KITACC

Ne

n/
n

Tema ypoka

KoanuyecTBO 4acos

KonTpoabHbl

Bcero
e padoThI

IIpakTH4eckn
e padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcbl

[ToBTOpEHME TEMBI
"KoopauHatsl BEKTOpa Ha
IUIOCKOCTH U B
npocTpaHcTse”

[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

IToBTOpEHKE TEMBI
"Bpruncienue yria Mexmy
BEKTOpaMHU B IPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"VpaBHeHHE MIPSAMOH,
MPOXOIAIIEH Yepe3 ABe
TOYKH"

YpaBHEHHE IUIOCKOCTH,
HOpMaJib, ypaBHCHHUE
IJIOCKOCTH B OTpE3Kax

YpaBHEHHE MI0CKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

BektopHoe npousBeeHue

JIuHeliHbIe HEPaBEHCTBA,




JIMHENHOE
MIpOrpaMMHUPOBaHUE

JIuneliHble HEPABEHCTBA,
JMHEWHOE
IIPOrpaMMHUpPOBaHUE

10

AHaJINTHYECKUE METO/IBI
pacuéra yria Mexay
OpsSIMBIMU B
MHOTOTpaHHHUKaX

11

AHaJINTHYECKUE METO/IBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOT'OT'paHHHKaX

12

dopmyiia pacCTOSIHUS OT
TOYKH JI0 MJIOCKOCTHU B
KOOpAMHATAX

13

Haxoxnenue pacctostHuii oT
TOYKH JIO TIFIOCKOCTH B Ky0Oe

14

HaxoxneHnue paccTositHui OT
TOYKH J0 IIJIOCKOCTH B
IIPaBUJIILHON MTUPAMUJIE

15

KoHTponbHas padota
"AHaTuTU4YecKas
reoMerpus"

16

Ceuenuns MHOI'OI'PpaHHUKOB!
CTaHAApPTHBIC
MHOI'OIpaHHHUKH

17

CeueHus MHOI'OIrpaHHUKOB!




METOJ CJIICI0B

18

CeueHust MHOTOTPAHHUKOB:
CTaHI[apTHBIe IIJIOCKOCTH,
HepecequHsI HpSIMBIX nu
TIOCKOCTEH

19

HapaJ'IJ'ICJ'ILHBIe MpsAMBIC U
IJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

20

[TapannensHbIe IPSMBIC U
IJIOCKOCTH: Pacy€T
OTHOIIICHUU

21

[TapamiensHble npsMbIE U
IUIOCKOCTH: YIJIbI MEXIY
CKPELMBAOIUMUCS
PSMBIMU

22

[IepnienauKynsipHBIE
IIPSIMBIE U TUIOCKOCTH:
CTaHJapTHBIE Napbl
NEPIEHIUKYISPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETpUN
MHOT'OI'PAaHHUKOB

23

[lepnenaukynspHbie
IPSIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
NEPIIEHIUKYJIApax

24

[lepnenaukynspHsie
MPSIMBIE U TUTIOCKOCTH:
BBIUHCJICHYS IUIMH B




MHOI'OIrpaHHHUKax

25

[ToBTOpeHue: muomaan
MHOTOYTOJIbHUKOB,
(bopMyIIBI IS TUTOIIANEH,
COOOpakeHUS TI0JTI00MS

26

[ToBTOpEHUE: IO TN
MHOTOYTOJTbHUKOB,
dbopMyIIBI 11 TUTOIIAEH,
CO00paxKeHusI MOA00uS

27

[ToBTOpEHHE: TUIONMIAIN
MHOTOYTOJIbHHKOB,
(bopMyIIBI TS TUIOIIAJICH,
CO00paxKeHusI MOA00uS

28

ITmomaau ceuenmit
MHOTOT'PAHHUKOB: TIJIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpasKeHUs
oxooust

29

ITmomaau ceuenmit
MHOTOT'PAHHUKOB: TIJIOIIA N
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpasKeHUs
oxooust

30

KoHnTtponbHas padota
"[ToBTOpEHME:
MHOTOTPaHHHKH, CEYEHUS
MHOIOTpaHHUKOB"

31

O0BéM Tema. O0beM
PSIMOYTOJIBHOTO




Mnapajjaciacnuicaa

32

3anmauyn 06 yaABOCHUU Ky0a, O
KBajJpaType Kyo0a; o
TPUCEKIINH yTiia

33

Crepeomerpuueckue 3a1auy,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaJenenumneaa

34

[Ipuknaansie 3a1a4u,
CBsI3aHHBIE C BEIUMCIIEHHEM
00BEMa MPSIMOYTOILHOTO
napajuienaenumneaa

35

O0BEM MPAMOI TPU3MBI

36

CrepeomeTpuuecKkue 3aj1auu,
CBSI3aHHBIC C BHIYMCIIEHUEM
00BEMOB MPSAMOI IPU3MBI

37

[IpuknagHbie 3a1a49H,
CBSA3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

38

Brruncienue 00EMOB Te C
MIOMOIIBIO ONPEACAEHHOTO
uHTerpana. O6bémM
HAKJIOHHOM MPU3MBI

39

Brruncnenue 00EMOB Te €
TIOMOIIIBIO OMIPENEITEHHOTO
uHTerpaina. OobpEm
MTUPAMHU/IBI

40

®opmyna oobEMa




nupaMupel. OTHOLIEHUE
00bEMOB MUPaMU/I C OOIITUM
YTJIOM

41

dopmyna 00bEMa
nupaMupl. OTHOLIEHUE
00bEMOB MUPaMU/ C OOIITUM
yIJioM

42

CrepeomeTpuuecKue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU
HAKJIOHHOW MPU3MBI

43

CTCpCOMeTpI/I‘ICCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMU
IMUpaMuibl

44

[IpuknaaHeie 3aa4u 110
teMme "OOBEMEBI TENT",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[TpuknaaHbie 3a1a4u 10
teme "OOBEMEI TEN",
CBsI3aHHBIE C 00BEMOM
nUpamMubl

46

[Tpumenenne o0BEMOB.
Brranciienne paccTosiHUS 10
IUTOCKOCTH

47

KonTtponsHas padora
"O6BEM MHOTOTpaHHUKA"

48

[unuHpuYecKast
MOBEPXHOCTh, 00pa3yoIIne




HUJIUHAPUYECKOU
IIOBEPXHOCTHU

49

Hunuaap. [pamon
KpyTOBOW LIUITUHP.
[Imomane moBepxHOCTH
HUIMHAPA

50

Konnueckast moBepxXHOCTb,
o0pa3yronme KOHUIeCKOn
nosepxHoctu. Konyc

51

CedeHue KoHyca
TUIOCKOCTBIO, MapaieIbHON
MJIOCKOCTH OCHOBAHUS

52

VY ceu€HHBIN KOHYC.
N300pakeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomane 6oxoBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYyCa

54

[Tnomanp 6oxoBOMH
MTOBEPXHOCTHU U MOJHOU
MMOBEPXHOCTH KOHYCA

55

CrepeomeTpuyecKue 3a/1a4u
Ha JI0OKa3aTeIbCTBO U
BBIYMCIIEHHUE, IOCTPOCHUEM
CEYEHHU LIUIMHIpPA, KOHYCa

56

CTCpeOMCTpI/I‘leCKI/Ie 3aJa4u
Ha A0Ka3aTCJIbCTBO U
BBIYUCJICHUC, [TIOCTPOCHUCM




CEUCHMI [IUINHIpA, KOHyCa

57

[Ipuknanxelie 3a1auw,
CBSI3aHHBIE C LIJIUHJIPOM

58

[Ipuknaaneie 3a1a4u,
CBSI3aHHBIE C WJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u mapa
¢ iockocTbro. Kacanue
mapa u cepsl INIOCKOCTBIO.
Bun u nuzobpakenue mapa

61

[lepeceuenue cdepsl u mapa
¢ miockocThio. Kacanue
mapa u cepsl INIOCKOCTBIO.
Bun u nzobpakenue mapa

62

YpaBHenue cepsl.
[Tnomane chepsl u eé
qacTen

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
cdepoii u mapom,
MMOCTPOEHUEM HX CEUCHHI
IJIOCKOCTBIO

65

CrepeoMeTprueckue 3aaun
Ha JI0Ka3aTeIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
chepoil u mapom,




MIOCTPOEHUEM MX CEUCHUI
IIJIOCKOCTBIO

66

[Ipuxnagueie 3amauu,
CBsI3aHHBIE CO Cepoii u
mapom

67

[ToBTOpEHME: OKPYKHOCTD
Ha IIOCKOCTH, BEIYMCICHUS
B OKPY>XHOCTH, CTaHIAPTHEIE
o100us

68

Paznmunnie KOM6I/IHaHI/II/I TCI
BpalICHUA U
MHOT'OI'PpaHHUKOB

69

3amaun o TeMe "Tena u
MMOBEPXHOCTHU BpalieHus"

70

3anauu o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

KoHnTtponbHas padora "Temna
Y TIOBEPXHOCTH BpalICHUs"

72

O06beém munuHapa. Teopema
00 00bEMeE pSIMOTO
UIHH]IpA

73

Brraucnenue o06EMOB Te ¢
TIOMOIIIBIO ONIPEAEITIEHHOTO
uHTerpaia. O6bEM KoHyca

74

[Tnomragu 00KOBOI U
MTOJTHOM TOBEPXHOCTHU
KOHYycCa

75

CTepeOMeTpI/I‘ICCKI/Ie 3aJa4u,




CBsI3aHHBIC C BBIYUCJIICHUEM
00BEMOB IMITMH/PA, KOHYCA

76

[IpukiagHble 3a1a4u 10
teme "OOBEMBI U TUTOIIAH
nosepxHocrel Ten"

77

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06
00Béme mapa. [Tnomanp
cdepsl. CTepeomMeTpudecKue
3a7a4H, CBSI3aHHBIE C
BBIYMCIIEHHEM 00BHEMOB
nrapa, mapoBOTro CETMEHTa M
IIAPOBOT'O CEKTOPA

78

[IpukiagHelie 3aga4u Mo
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM II1apa
U TUIOaa6I0 cepsl.
CoOTHOIIECHUS MEXKIY
IUIOMIA/IIMU TTOBEPXHOCTEN U
00BEMamMu MOJOOHBIX Tell

79

ITogo6HbIe Tena B
npocTtpaHcTBe. M3meHnenue
00béMa 1mpu mo100uu.
CrepeoMeTpHUYECKHE 3a/1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB TeJI U IUIoIAaAei
MTOBEPXHOCTEN

80

KoHTtponbHas pabota
"ILnomiany MoBEpXHOCTH U




00BEMBI KpYyTIBIX TEN"

81

JIBYOKEHUS POCTPAHCTRA.
OtoOpakenus. J[BrkeHus u
paBeHcTBO uryp. O6mue
CBOICTBA JBHKCHUM

82

Bunp! nBmxeHmin:
NapajuiebHbIN NIEPEHOC,
LEHTpAJIbHAsl CUMMETPUS,
3epKaJIbHasi CHMMETPUS,
IIOBOPOT BOKPYT IIPSIMOI

83

[TpeoOpa3zoBanus mogoowHs.
[Ipsimas u cepa Diinepa

84

I'eomeTpuyeckue 3a1aun Ha
MPUMEHEHUE ABM)KCHUS

85

KonTtponsHas pabora
"BexTops! B mpocTpaHcTBe"

86

O06o0maroiee MOBTOPEHUE
11 moHsATHII U METOOB
Kypca reomerpun 10—-11
KJIACCOB, CUCTEMAaTU3aIUs
3Hanuit: "[lapanienbHoCTh
IPSIMBIX U IJIOCKOCTEN B
npocTpaHcTBe"

87

Ob6o0611aro1iee MOBTOPEHNE
11 moHsiTHI U METO/IOB
Kypca reometpun 1011
KJIACCOB, CUCTEMAaTH3aIHs
3HaHMi: "BekTopsl B
npocTpaHcTBe"




88

O6o0marotiee MOBTOPEHUE
11 moOHATUN U METOIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs
3HaHUM: "BekTopsl B
npocTpaHcTse”

89

O6o0maroiiee MOBTOPEHUE
11 DOHATUNA 1 METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3aIHs
3nanuii: "O0bemM
MHOTOTrpaHHHKA"

90

O06o0maroiee MOBTOPEHUE
11 mOHATUNA K METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIHS
3nanuii: "O0bemM
MHOTOTrpaHHHKaA"

91

O06o0maroiee MOBTOPEHUE
11 TTOHATHI ¥ METOJIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3AIHS
sHanui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpPYyTJIbIX TEN"

92

Ob6o061aroiiee MOBTOPEHNE
11 moHsTHI U METO/IOB
Kypca reometpun 1011
KJIACCOB, CUCTEMATH3aIHs




3Hanuit: "[lnomanm
MMOBEPXHOCTU U 00BEMBI
KpyIJibIxX Ten"

93

Hrtorosast KOHTpoOJIbHAS
pabota

94

HTtoroBas KOHTpOJIbHAS
pabota

95

[ToBTOpEeHme, 0600IIEHNE U
cUCTeMaTu3alus 3HaHuH

96

Hcropus pazsurus
CTEpPEOMETPUU KaK HAyKu U
€€ poJIb B pa3BUTHUH
COBPEMEHHBIX UH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTU

97

Hcropus pazsurus
CTEPEOMETPUN KAK HAYKU U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pa3Butus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pa3Butus
CTEpEOMETPUH KaK HAYKHU U




€€ poJib B Pa3BUTHUH
COBPEMEHHBIX WH)KEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKH U
€€ poJb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Hcropus pa3Butus
CTEpEOMETPUH KaK HAYKHU U
e€ poJb B pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX

101

TEXHOJIOTUN

Ucrtopus pa3sutus
CTEpEOMETPUH KaK HayKu U
e€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX

102

Y KOMIIBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Marematuka: anredpa U Hauajla MaTeMaTUYECKOTO aHaIn3a, FeOMETPHSL.
['eomeTpus, 10-11 knaccel/ [Toropenor A.B., AkiinonepHoe 00111eCTBO
«3narenbctBo «IIpocBemieHue)

Becenorckuit C.b., Pa6uunckas B.J[. ['eomerpus. 10 -11 kmacc. Jlunaktuueckue

marepuaisl. M.: [IpocBenieHue

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA
3emisikoB A.H. Meroaundeckue pekomeHnaanuu kK yueouuky "I'eomerpus 10-11

kiaccel". M.:IIpocBenieHue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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