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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpusi siBAsieTCSs OJHMM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
o0miero o0Opa3zoBaHus, TaK Kak 00ECIEUNBAET BO3MOXXHOCTh U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH M MPEIMETOB T'YMaHUTapHOTO IUKJIA.
[lockonbky  JIOrMYEeCKO€  MbIIUICHHE,  (opMUpyeMoe TpH  HU3YYEHUU
0o0yJarouMMucs MOHATUHHBIX OCHOB F'€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM IPU PEIICHUU I€OMETPUUYECKHUX
3a71a4, YMEHHE BBIIABUIaTb U  OINPOBEpPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJB3YIOTCSL TIPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTHU
du3nuecKux 3aaay.

Lenp ocBOeHUs mporpaMmbl yueOHOro Kypca «l'eoMeTpusi» Ha yriryOJI€HHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIBHBIX CIIOCOOHOCTEH OO0yyaroumxcs mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON oOiactu «MaTemaTtuka u
uHdpopmaTHKa»  4Yepe3  obecreyeHue  BO3MOXKHOCTU  MpUOOpeTeHus U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEU(PUIHBIX T€OMETPUN, U HEOOXOTUMBIX ISl YCHEIIHOTO MPO(PEeCCHOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MAaTEeMAaTHUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YTriayOJIEHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUIUMBAIOIIMMU Kypc 0230BOT0 YPOBHSI, SBJISIFOTCS:

pacIIMpeHne NpPEACTABICHUS O T€OMETPUN KaK 4aCTH MHUPOBOW KYJBTYPHI U
(opMupOBaHHE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIIM MUPOM;

(¢opMupoBaHHE IMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEHUIIMX MATEMAaTUYECKUX MOJIEINAX, MO3BOJSIONIMX OINKCHIBAaTh UM U3Yy4aThb
pa3HbIE SABICHUS OKPY>KAIOLIEr0 MUpa, 3HaHUE MOHATUINHOTO anmnapara o pasaeiny
«CrepeoMeTpusi» yueOHOro Kypca reOMETpuUN;

¢opMupoBaHue  yMEHHUS  BIAJETh OCHOBHBIMM  IIOHATHSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOWCTBAMH, 3HAaHUE TEOPEM,
bopMyn M yMeHHE UX NPUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJAapTHbIE CIIOCOOBI PEIICHUS 3a/1a4;

dopMupoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekKax, MOACIAX U B pealbHOM
MHpE MHOTOIPaHHUKM M Te€jla BpallCHUs, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJEINH;

dbopMHpOBaHKWE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHUYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (OpPMUpPOBAHUE MOHUMAHUS POJIM AKCUOMATUKU TNpU
IIPOBEJICHUN PACCYKICHUN;

(opMupoBaHHE YMEHHS BJIaJE€Th METOJAMHU JI0KA3aTEIbCTB M aJTOPUTMOB
pelIeHns, YMEHUA UX IPUMEHSTh, MPOBOAUTH JIOKA3aTEIIbHBIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33]1a4 C IPAKTUUYECKAM COJICPKAHUEM,
dopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKA3aTENbCTB  IPHU



000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKU B TIPOBEJICHUN
JNENYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEIUIEKTYaJbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEHN 00YyUaronInuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEA0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIILUICHHS], THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHUSl Paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CUTYAIUSX W MPU U3YUCHHUH JPYTHX
y4eOHBIX MPEAMETOB, MPOSBIEHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJENUPOBAHUSI PEANbHBIX CUTyallUi, HCCIEIOBAHHS TMOCTPOEHHBIX MOJEIIEH,
WHTEPIPETALNN MTOTYYEHHBIX PE3YIIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMHM y4eOHOro Kypca «['eomerpusi» B
10-11 kmaccax sBistores: «lIpsmble W IUIOCKOCTH B NIPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekToppl W  KOOPAWHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «YMETh OIEPUPOBATH
HOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIiIyOJIEHHOM ypOBHE OOy4yeHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPXATEIbHBIM JIMHUAM Y4EOHOIro Kypca, a
(¢opMupoBaHHE JIOTHYECKMX YMEHHUH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O TojaM oOydenus. ConepikaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoi paboueit
OPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOyYeHHs, CTPYKTypPHUPOBAHO TaKUM
0o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroIuecs
oOpamiaiucb HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
F€OMETPUYECKUMU MOHSATHUSIMU U HABBIKAMH TOCJIEIOBATEIIBHO U MOCTYIIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUN O0YUYarOIMUXCs, PACIIMPAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexo k M3yUYeHHUIO TEOMETPUN HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3martk  ycinoBus s auddepeHnmanud  oOydeHUs, IMOCTPOEHUS
UHAUBUIYAIbHBIX —00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUTh YIIIyOJIEHHOE
U3yYEHUE T€OMETPUH KaK COCTaBIAIONIEH yueOHoro npeamera «MarteMaTukay;

MOJTOTOBUTHh OOYYAIOIMIMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oynymiel mpodeccun, obecriednBas MPEEeMCTBEHHOCTh MEXIY
0o01muM 1 mpodeccroHaIbHbBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 Jyaca B HEJIEI0).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IOCTPOEHHUU CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUHU U CIIEICTBUSA U3 HUX.

B3anmHoe pacnosiokeHHe MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajuleJibHble W CKpeluBaromuecss mnpsmele. [IpU3HaKuM CKpemMBArOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX NPSIMBIX, TAPAIIIETBHOCTD IPAMON
U 1iockocTH. [lapannenbHoe M LIEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakeHHe
¢uryp. OcCHOBHBbIE CBONCTBAa NapajljIeNbHOrO MpoeKkTupoBaHus. M3o0paxeHue
¢Guryp B mapajuiesbHONM MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSMBIMU B IIPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapauleIbHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEM. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MOCTPOEHUE CEUCHUN.

[leprieHIUKYISAPHOCTH NPSIMOM M IJIOCKOCTH: MEPIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIEHIUKYJIAPHON IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHMUE.
[leprieHAMKYISAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHUE
OT mpsAMOM A0  IUJIOCKOCTH,  MpoeKmuss  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NMEepPIEeHIUKYIIApaXx.

VYriael B OPOCTPAHCTBE: YroJl MEXAY NPSMOM WM IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI 1 MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yrija. CBoilCTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buapel MHOrOrpaHHukoB, pa3BEpTka MHOrorpanHuka. [Ipu3ma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBasi U TIOJHAs! MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NOpsAMOYIOJbHBIA — HapaJuleleNuIel W €ro  CBOMCTBA.
Kparuaiiiure myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamumpa: n-yrosbHas mDUpamMuiaa,
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 mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JNOAEKAdIp U UKOCADIP.

BrluncieHre 5S1€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUAroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTU TMPSAMOM TMPU3MBI,
IUIOMIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSIMON TPU3MBIL.
[Imomanr OOKOBOW TMMOBEPXHOCTH W TIOBEPXHOCTH TMPABUIBLHON MUPAMUJIBI,
TeopeMa O MIIOIIAIN YCEUYEHHOW MTUPAMU/IBI.

CumMeTpuss B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajielienuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBHON
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbI 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 BEKTOpPA HA YHUCIIO.
[loHsTHE KOMIUTAaHApHBIE BEKTOPBL. lIpuM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pa3loKEeHUHM BEKTOpa MO TPEM
HEKOMIUIAHApHbIM  BeKkTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTOJd MEXIy Bekropamu. CKalsgpHOE TMpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[TonsATHA: DOUIMHApPUYECKAs IOBEPXHOCTb, KOHHWYECKAsl ITOBEPXHOCTH,
chepuueckas TMOBEPXHOCTb, oOOpasyrwmue TmnoBepxHocTel. Tema BpamieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmmHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o00paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuApa u KoHyca. CummeTpus cdepsl u
napa.

O6bEéM. OcHoBHbIE CBOHCTBa 00BEMOB Ten. Teopema 00 o00bEMe
NpsIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OObEM mnpsamoill u
HAKJIOHHOM MpU3MBI, WIMHIpPA, MUpaMHUAbl U KoHyca. O0bEM 1Iapa U MapoBOro
CErMeHTa.

KoMOuHanuu Ten BpallleHuss M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHCAaHHAas OKojo wuiuHapa. Ilepeceuenue cdepsl U 1mapa ¢
wiockocThio. Kacanme miapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHUKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WIIU TEJIO
BpAaIlICHMUS.

[Inomans MOBEPXHOCTH LUJIWHIpA, KOHYyca, Iomanas chepbl U e€ vacteil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmorerus. Pemienwe 3amad Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnii MHOTOTPAaHHUKOB M TEJ1 BPAILCHUS: CEUCHUS IIUIIMHIpa
(mapaJiienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUs KOHyca (mapajuielibHbIe
OCHOBAHHUIO M MPOXOJAIINE Yepe3 BEPIIMHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BekTopaMu. BektopHoe
YMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOTO YyMHOXeHUA. [IpsMoyronbHas
cucTeMa KoopAuHaT B npocTpaHcTBe. KoopnuHatel BekTopa. PasznoxkeHnne BekTopa
no 6Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEIICHHUH TIeOMETPUYECKHUX
3azay.

J{BMKEeHUN B MPOCTPAHCTBE

JBvxenus mpoctpaHcTBa. OTtoOpakenus. [[BWKeHUsS W paBEHCTBO (uryp.
OO6mue cBoicTBa JBW)XEHUW. Buupl ABWXKEHUN: TMapajuIeNbHBIM IEPEeHOC,
[EHTpaJbHass CUMMETPHS, 3€pKajJibHasi CUMMETpPHUs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaodus. [psimas u cdhepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTaHKE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0O0IiecTBa,  MpPEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIA,
IpoLeyp TPaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYToe), yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUMUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW HMJEHTUYHOCTH, YBAXKEHUS K
MPOIILJIOMY M HACTOSIIEMY POCCUICKOW MAaTeMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIOJIb30BAaHUE ATUX JOCTIXKEHHM B APYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, ChOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUNM HAyKH M JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsT SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEeMaTUYECKUM acCleKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA;

5) pusunueckoe BocnuTaAHME:

c(hOPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMATHYECKHE 3HAHUS B
MHTEpEcax 3JI0pOBOro 1 0€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0pPOBbIO (370pOBOE TNUTaHUE, COANIAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nmveckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TpynoBO€E BOCIIUTAHUE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasiuuHbIM  chepaM  NPOdEeCCHOHAIBHOW  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W peaqru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHUIO Ha TMPOTSKEHUM BCEW KU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANIPAaBIECHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHNE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIASHUS
COLIMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIIBHOM
Cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTHUYECKUX MPpobJIeM, OpUeHTAITUS
HAa TPUMCHEHHE MATEMAaTHMYECKHUX 3HAHWN IS pelieHus 3agad B 00JacTu
OKpYXaroUEl Cpeapl, [UIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUUN JIJIL OKPYKAIOILIEN CPEbI;

8) neHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKU U  OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTeMaTU4YeCKOW HayKHh Kak c]epbl 4eloBEUECKOW MIesATeNbHOCTHU, 3TAroB €€
pa3BUTUS M 3HAYMMOCTH [JIA Pa3BUTHUS UMBUJIM3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble J1oruyeckue JeicTBus:

BBUSIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMAaTUYECKHUX
OOBEKTOB, TOHSATUH, OTHOWICHUA MEXAY MOHATUAMH, (QOPMYJIHPOBATH
OTIpe/ieNICHUs TIOHATHH, YCTAaHABIMBATh CYUIECTBEHHBIN MPU3HAK KIIACCU(UKALINY,
OCHOBaHUs AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (HOpMyJIUpoBaTh U  NPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AMMOCBA3U U IPOTUBOPEUNS
B (pakTax, JAHHBIX, HAONIONECHUAX U YTBEPXKACHUAX, MpeuiaraTb KPUTEPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUECHUH, YMO3aKIFOUEHUH IO aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUUECKNUX YTBEPKIACHAN
(mpsiMBIE U OT MMPOTUBHOT'O), BEICTPAUBaTh apTyYMEHTALMIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboyiee MOAXOAAIMM ¢ y4€ToM
CaMOCTOATEILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MNpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SIBIICHU, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BbEKTaMU, SBJICHUSIMHU, POIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIUpPOBaTh 00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENCHHOTO  HAONMIONCHMs, WCCIICNOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpoIlecca, a TakKKe BbIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

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

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PAa3IUYHbIX THUIIOB, aHAJTU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopM TIpeACTaBICHNS;

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

OIICHUBATh HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPHHUMATH U (POPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIIOBUSIMH U
HeasIMH OOINEHHUs, SCHO, TOYHO, I'PaMOTHO BBIpa)XaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJy PEIICHHS 3a1adH,
KOMMEHTHPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOMN TEMBI,
npoOieMBbl, pemaeMoll 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHbIE Ha TIOWCK
pEIlIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMM JPYTHUX YYaCTHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMyue M CXOJICTBO TO3UIIMHM, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;

NPEACTaBIATh PE3YIAbTATHI PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEIOBaHMUS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJIATh IJIaH, aJITOPUTM PELLIEHUS 33Ja4yH, BIOMPATh COCO0 pEleHUs ¢
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

BJa/JeTh  HABbIKAMU  [O3HABATEJNIbHON  pediekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI M MBICIMTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB, BIIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTpPOJISL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHU4YECKON 3a4auu;

IPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIEHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
Hal/IEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTAaTa LEIU U YCIOBUSAM, OOBSICHATh TIPUUHUHBI
JOCTHKEHUS WIIM HEIOCTHIKEHUS PE3YJIbTATOB JIESATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAS 1eATEJIBHOCTD:

IIOHMMAaTh M HCIIOJIb30BATh NPEUMYIECTBA KOMaHAHOW W MHAUBUIYAJIBHON
paboThl MpHU pEHIeHUMH YYEOHBIX 3aJay, MPUHUMATh LEJIb COBMECTHOU
JeSTeNbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM pPalOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApWBATHCS, OOCYX HAaTh MPOIECC W Pe3yJbTaT padoTHI,
000011aTh MHEHHS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPyNmnoBbIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3rOBbIE€ IITYpMbl» M HWHBIE), BBIIOJHATH CBOKO 4YacTh pabOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUSA C JPYTMMH 4YIEHaMH KOMaH]Ibl, OLICHUBAaTh
Ka4yecTBO CBOErO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBHUS.

NNPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAyYUTCS:

[1cCBOOOHO OMEPHUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TIPU
pElIeHNH 3a7]a4 U MMPOBEACHUN MaTeMaTHYECKUX PACCYKICHUI;

[ IPUMEHSTh aKCHOMBI CTEPEOMETPUH W CJCACTBHUS W3 HUX TNPU PEIICHUH
TCOMETPUYECKHX 33]1a4;

[KIacCU(UIIUPOBATh B3aUMHOE PACIOJNIOKEHHE MPSAMBIX B IPOCTPAHCTBE,
TJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;

[ICBOOOJIHO  ONEpPUPOBATH TMOHITHSIMH, CBS3aHHBIMH C YIJIAMA B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOH U
TUIOCKOCTBIO;

[1cCBOOOTHO OMIEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



[1cBOOOJIHO paclo3HaBaTb OCHOBHBbIE BHUABl MHOTOTPAHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaienaenunes, kyo0);

(xkjgaccu(UUUpOBaTH  MHOTOIPAHHHMKHM,  BbIOMpas ~ OCHOBaHMS A
KJ1acCU(UKAIUH;

[1cBOOOJTHO  ONEpPUpPOBaTh  MOHATUSAMHU, CBSI3AHHBIMM C  CEUCHHEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

(I BBIMOJHSATH MapajlieIbHOE, LIEHTPAIbHOE U OPTOrOHAILHOE TPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb, BBIOJHATH U300pakeHUs! GUTYp Ha TUIOCKOCTH;

[ICTPOUTh CEYEHHS] MHOTOTPAHHUKOB pa3JIMYHBIMM METOJAMU, BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

I BBIYMCIATH IUIOIIAIA IOBEPXHOCTEW MHOTOTPAHHUKOB (MpU3Ma, MUpamMuia),
T€OMETPUYECKUX TEJ C IPUMEHEHUEM (POpMYIT;

[1cBOOOJIHO ONEpUPOBATh MOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE, LICHTD,
OCb U IUIOCKOCTh CHUMMETPHM, LEHTP, OCbh M IUIOCKOCTb CUMMETPUHU
uryper;

[1cCBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

"I BBIMOJIHATH JEHCTBUS HAJl BEKTOPaMU;

(pelmarh 3aJadyd Ha JOKAa3aTeJbCTBO MATEMaTUYECKUX OTHOLICHUN U
HAXOXJEHUE TE€OMETPUUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJIbI
IpU PEIICHUH MAaTEeMAaTHYECKUX 3aJ]1ay MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

[IIPUMEHATh IPOCTEUIIME NPOrpaMMHBIE CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

(IM3BJIEKaTh, MPEOOpPa30BbBIBATH M HMHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpEeACTABICHHYIO Ha
YepTekKax U pUCYHKAX;

(JOPUMEHATh  TOJYYEHHbIE 3HAaHWA Ha NPaKTUKE: CpaBHUBATb U
aHAJIM3UPOBATh pPeaJbHbIE CUTYAllMM, MPUMEHATh H3yYECHHbIE MOHSATHUS B
npolecce IOMCKA  pelleHuss MaTeMaTUyecKd  CcQOopMyIHpPOBAHHON
npoOsieMbl, MOJIEINPOBATh PEAIbHbIE CUTyallUd Ha S3bIKE T'C€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIHN C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUN U TEopeM, ammapara ajreOpbl, pelarh MPaKTUYECKHUE 3a]auyH,
CBS3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKHUX BEJTUUMH;

[JUMETh MpEeACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOW yacTu (yHAaAMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiaacca oOyyaromuics HayIuTCs:



[1cBOOOHO OMEpUPOBATh TMOHSTHIMH, CBSI3aHHBIMU C [HJIWHIPUYECKOMH,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
HOJIyYEeHHUS;

[lOMepUpPOBATh MOHSATUSIMHU, CBSI3AHHBIMHU C TEJIaMU BpPAIICHUS: LIIHMHAPOM,
KOHYyCOM, c(hepoii u mapom;

Ipacro3HaBaTh Teja BpalleHus (IWIMHIP, KOHYC, cepa U map) u 00bSICHATD
CHocoOBbI MOJTYYEHHUS TEJ BpallleHHUS;

[1xkIaccu(UUUPOBATh B3AMMHOE PACIOJIOKEHUE CPEPHI U TIOCKOCTH;

(I BBIYUCTSATH BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEN BpAICHUSA,
00BEMBI U TUIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallCHHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

[ICBOOOJIHO OTEPHUPOBATH TMOHSITUSMH, CBSI3aHHBIMH C KOMOWMHAITUSMH TeJ
BpallleHUs] 1 MHOTOIPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B cdepy u
OTHCaHHBINA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaIlICHUS;

(I BBIYUCISATH COOTHOIICHHS MEX]y IUIOMIASIMH MOBEPXHOCTEH U 00BEMaMu
ITOJTOOHBIX TEI;

u300pakaTh uM3y4aemble (QUTYPHI, BBIMONHATH (BBIHOCHBIE) TILJIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHUS TEJ BpAIICHUS;

(IM3BJIEKaTb, MHTEPIPETUPOBATH U MPEOOpPa30BBHIBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTekKax M PUCYHKAX;

[1cBOOOJIHO ONIEPUPOBATH MMOHATHEM BEKTOP B POCTPAHCTBE;

IBBITIOJHATH OTNIEPALIMK HAJl BEKTOPAMU;

13aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;

[IpelaTh T€OMETPUYECKUE 3a7a4l HA BBIUMUCIECHUE YIJIOB MEXAY IPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MPU PEIICHHH;

[ICBOOOJIHO OINEpUpPOBATh TMOHSATUSMH, CBSI3aHHBIMH C JIBIDKCHUEM B
IPOCTPAHCTBE, 3HATh CBOWCTBA JIBU)KEHHUIA;

(IBBITIONHATH M300paKEHUS MHOTOTPAHHWKOB W TEJI BpalleHUS TIPH
MapajyIe]IbHOM  IIEPEHOCE, ULEHTPAIBHOM CUMMETPUHM, 3€PKAIBHOU
CUMMETPUH, MPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus 0100US;

[ICTPOUTh CEUEHHUS MHOTOIPAHHMKOB M TEJ BpAlCHUS: CEUYECHUs LMUIUHApA
(mapayienTbHO U NEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TlapajuieNibHbIe
OCHOBAHMIO ¥ IPOXOIAIIME YEPE3 BEPILNHY ), CEUECHUS 11apa;

[JMCHOJIb30BaTh METOJbl IOCTPOCHMSI CEUYEHHH: METOJ CIEI0B, METOJ
BHYTPEHHETO MIPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



1 10Ka3bIBaTh TEOMETPUUECKNE YTBEPKICHUS;

(IPUMEHSTh TeOMeTpUYecKue (aKThl ISl PEIICHUS CTEPEOMETPUUECKHUX
3a/lay, MPEANOJararolMX HECKOJIbKO IIAaroB pPEHIeHUs, €CIU YCJIOBHS
MIPUMEHEHMUS 33a/1aHbl B SIBHOW U HESIBHOU (hopme;

(peliath 3aJayd Ha JOKa3aTeJbCTBO MATEMaTUYECKUX OTHOILICHHH U
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH;

(IPUMEHATh TMPOTPAMMHBIE CPEJICTBA U JJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHUCTEMBI MIPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

(I IPUMEHATH MOJyYEHHBIC 3HAHMS Ha MPAKTUKE: CPAaBHUBATh, aHATU3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUHd, MPUMEHSATH HM3YyUYCHHBIE IOHSTHUA,
TEOPEMBI, CBOMCTBA B IPOLECCE IMOMCKA PEIICHUS MaTeMaTH4YECKU
chopMyIMpoOBaHHON MPOOIEMBI, MOJEIUPOBATh pEAIbHbIE CUTyallUH Ha
SI3bIKE TEOMETPUH, UCCIE0BATh TOCTPOCHHBIE MOJIENIU C UCIIOIb30BaHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara anreOpbl, pelarhb
NPaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM T'€OMETPUYECKHUX
BEJINYVH,;

[TUMETh TpEACTaBICHUs] 00 OCHOBHBIX JTamax pPa3BUTHUS TEOMETPUU KaK
COCTaBHOW YacTu (hyHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Konn4yectBo yacos JICKTPOHHBIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudgposrbIe)
n/n NMPOrpaMMbI Bcero Kontpoabueie | IpaxTiaeckue o0pa3oBaTtejibHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTputo 23 1
) B3anMHoe pacroniokeHue NpsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TUIOCKOCTEHN B g
IIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD MPSAMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYIuIBl M paccTOSHUA 16 1
MHororpaHHuK" 7 1
7 Bexkropsl B mpocTpaHCcTBE 12
2 HOBTO})CHI/IG, 0000111eHNE U CUCTEMaTH3aIHA 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KITACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/l il;:g;::{o;::me PAs/IeIIon H Tem Beero Kontpoasnbie | IlpakTudeckue f)I;I;:);)O(::,:ZJ)ILHbIe
padoThI padoThbI pecypebi
1 AHanuThueckasi FeOMeTpHs 15 1
) [ToBTOpEHME, 0606meHI:Ie u 15 |
cucTeMaTH3als 3HaHUI
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KpPYIJIBIX TE€J
6 JBrokeHus 5 1
. [ToBTOpeHwME, 0606H.[6H1fe u 17 )
CHUCTEeMaTH3aIus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHBIE
uugposeie
o0pa3oBaTe/bHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajliebHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMeTpUM: TOUYKA, IIpsIMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBWJ1a U300paKEHMsI Ha PUCYHKE
IINIOCKOCTH, MapalJICJIbHBIX IIPAMBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka

[TonsTHS: MEepeceKaromecs IOCKOCTH,
nepeceKaromecs npsimasi ¥ miaocKoCTh;
MOJIyIPOCTPAHCTBO

[TonsTus: nepecekarouecs MmIOCKOCTH,
nepeceKarommecs npsimasi ¥ iaocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHHKH, H300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX O0HEKTOB

MHororpaHHHKH, U300paKeHHE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX O0HEKTOB

AXCHOMBI CTCPCOMETPHHU U IICPBLIC




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
cienctBus u3 HuX. CrocoObl 3a1aHus
MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U TUNIOCKOCTEN

10

N3o6pakenue ceueHnit mupaMupl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJIAT YEPE3 X
p€bpa. M3o0pakeHne nepecedeHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
TTOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMH

11

N300pakeHnune ceueHuit mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE POXOJIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMH LIBETaMU

12

N300pakenne ceueHuit mupaMusl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEpPE3 UX
pé6pa. N3o0paxeHue nepecedeHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammmBanue
MTOCTPOCHHBIX CEYEHHI Pa3HbIMH LIBETaMU

13

N300paxkenue ceuenuii nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHmst
MOJTy4YEHHBIX TUIOCKOCTeH. PackpammBanue
MMOCTPOCHHBIX CEYCHHI Pa3HBIMH 1IBETaMU

14

Mertoa cneoB it MOCTPOSHUS CeUeHUN




15

Merton cnenoB it HOCTPOCHUST CEUCHHUIA.
CBolicTBa nepeceyeHuid MPSIMbIX U
IJI0CKOCTEH

16

Merton cieoB Jist MOCTPOCHUS CEUSHUH.
CaolicTBa nepeceyeHrid MPSIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MIOCTPOEHHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3aIKCh 11aroB
MIOCTPOEHHUS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3ganue
BBIHOCHBIX YEePTEKEN U 3aMKCh I11aroB
MIOCTPOEHHUS

20

[TocTpoenue ceuenuii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3aMKCh I11aroB
MIOCTPOEHHUS

21

[ToBTOpenue nnanumerpun: Teopema o
MIPOIMOPLHOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Memnemnasa. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4YepTekax. McTtopus pazBuTus




IUTAHUMETPUH U CTEPEOMETPUN

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacmnoyioKeHue NpsMbIX B
npocTpancTBe. CKpeluBaroIuecs
npsiMble. [Ipu3Haky cKkpemuBarommxcs
npsMbIX. [lapamiensHble npsiMbIE B
MIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOM MapaiiesIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsAMoii. Jlemma o nepeceyeHnuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsimMbIX. TeopeMa o
TpEX MapajuIeNbHbIX NPsMBIX. Teopema o
CKPELIUBAOILMXCS MPAMBIX

27

[TapaynenbHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaUICILHOTO
npoekTupoBaHus. M300pakeHne pasHbIX
¢buryp B mapauienbHON IPOEKINUN

28

[enTpanbpHas npoekuus. YTomi ¢
COHANPABJICHHBIMA CTOPOHAMH. YTOII
MEXIY IPAMBIMUA

29

3amayn Ha JOKA3aTEIHLCTBO U
HCCIEN0BAHNE, CBI3aHHEIE C
pAacIonoXEeHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapaIeIbHOCTD IPSAMON U




IJIOCKOCTH B mpocTpaHcTBe. [Ipu3nak
MapayieIbHOCTH MPSIMON U TUIOCKOCTH.
CaoiicTBa napamieIbHOCTH IPSIMON U
TJIOCKOCTH

31

FGOMeTpI/I‘IeCKI/Ie 3aJa41 Ha BBIYHCJICHUEC U
J0Ka3aTCIbCTBO, CBA3aHHBIC C
IapalyiICIbHOCTBIO IIPAMBIX U IIOCKOCTEH
B IIPOCTPAaHCTBC

32

[TocTpoeHue ceuenus, MPOXOASILETO Yepes3
JAHHYIO MIPSIMYIO Ha 4EPTEkKE U
MapaJJIEIbHOIO IPyrou npsmou. Pacuér
OTHOILIEHUN

33

[TapannenbHas npoeKLus, IPUMEHEHNE
JUISL IOCTPOCHUSI CEYeHHH Ky0a U
napaienenunena. CeoicTa
napauieNienune1a u IpusMbl

34

[Tapannensuble mnockocty. [Ipuznaku
MapayieNbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 nmapamiebHOCTH U
C€AUHCTBECHHOCTH IIJIOCKOCTH, npoxozmmeﬁ
yepe3 TOUKY, He MPUHAAIEKAILYI0 JaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CaoiicTBa napasuieabHbIX MIIOCKOCTEN: O
MapajyieIbHOCTH MPSIMBIX MepeceUeHUs
IIPU NEPECeUeHNH JBYX MapalleIbHbIX
IJIOCKOCTEH TpeThel

37

CaolicTBa napasuieabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMMPAMBIX,




3aKJIIOYEHHbBIX MCXKAY napaljiCJIbHbIMU
INIOCKOCTAMHU; O IICPECCUCHUU HpHMOﬁ C
ABYMA 1IapaJlJICIIbHBIMU IIJIIOCKOCTSAMHA

38

[ToBTopenue: reopema [ludaropa Ha
TUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U MPSIMOYTOILHOTO
napaJuiesienuneaa

41

Brruucnenue anux OTPC3KOB B KY66 u
IpsAMOYT'OJIbHOM IapaJlJICIICIIUIICIC

42

[TepieHAMKYISAPHOCTH MPAMOUN U
wiockocTH. [Ipu3nak
MEPIEeHIUKYISIPHOCTH MIPSIMOIA U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPAMOUN 1
wiockocTH. [Ipu3nak
MEePIEeHIUKYIISIPHOCTH MIPSIMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSAMOM, MPOXOSAIICH
yepe3 TOUKY MPOCTPAaHCTBA U
MEePHEHIUKYISIPHON K MIIOCKOCTU

45

[1nockocTu U epHeHAuKYISIpHbIE UM
MpsiMble B MHOTOTPaHHHUKAX

46

[ImockoCcTH U nepIeHIUKYJIIIPHbIE UM
MPSIMBIE B MHOTOI'PAHHUKAX

47

[leprieHUKyISp ¥ HAKIIOHHAS.




[TocTpoenue nepneHauKysipa u3 TOUYKUA Ha
MPSIMYIO

[lepnieHUKyIsp ¥ HAKIOHHAS.

48 [TocTpoeHne nepneHaUKyIsIpa U3 TOUKU HA
MIPSAMYIO

49 Teopema 0 TpEX nepneHANKYJIspax
(mpsimast u oOpaTHas)

50 Teopema o0 TpE€x nepHeHANKYISIPAX
(mpsiMast u oOpaTHas)

51 VYroa Mexay CKpelrBatoIMMUCs
MPSIMBIMU
[Touck neprieHIMKyJISPHBIX MIPSAMBIX €

52 MOMOIIBIO TIEPIICHIUKYISPHBIX
TUIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHKE
[TocTpoenue cedenuii kyoa, mpu3Msl,

54 MPaBUJILHOM MUPAMHJIBI C TOMOLIBIO
OPTOTrOHAJILHOMN MPOEKIINHU
[TocTpoenue ceyenuii kyoa, MPU3MBI,

55 MPaBUWIBHOM NMTUPAMHJIBI C IOMOLIBIO
OPTOTrOHAJILHOM MPOEKIINU
CummeTpus B IpOCTPaHCTBE

56 OTHOCUTEJBHO IOCKOCTH. [Tnockoctu
CUMMETPU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMON U
MJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUU

58 [IpaBuiabHbIE MHOTOTPAHHUKH. Pacuér




paCCTOSIHI/Iﬁ OT TOYKH JO IINTIOCKOCTH

59

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
pacCTOSTHUM OT TOYKHU J0 IJIOCKOCTH

60

CriocoObl OIyCTUTDH NEPIIEHANKYIISAPHI:
CUMMCTpPUA, CABUT TOYKHU 110
NapajuIeIbHON IPSIMOU

61

CaBur no HenapajuienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

Kontposbnas padota "B3zanmuoe
PacmooKeHUE MPSMBIX U TIOCKOCTEH B
mpocrpaHcTae”

63

[ToBTOpEHME: Yyroa MeKay NPsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB

64

[ToBTOpEHME: YTOa MEKITY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpuyeckre METOIbI BRIYUCIICHUS
yria MEeXIy MpsIMbIMUA B MHOTOTpaHHHUKAX

66

JIByrpansbiii yroj. CBOMCTBO JTMHEWHBIX
YIJIOB ABYTPAHHOTO yria

67

[lepnennukynsipHbie miaockoctu. CBoiicTBa
B3aMHO NEPIEHIUKYJISIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepnesuKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOU
IepecedyeHus ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH




69

[IpsiMOYyTOIBHBIN MapasuIeNenure; Kyo;
M3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBHOTO
napasuienenumneaa

70

Teopema 0 nMaroHany NPAMOYTOJIbBHOTO
napasuiesienuIesa u CiIeICTBUE U3 Heé

71

CrepeomeTpuuecKue u IpUKIaaHbIe
3aJ1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOIOKCHHUEM MPAMBIX U IJIOCKOCTHU

72

[ToBTOpEHME: CKpEIIMBAIOIINUECS MIPSMBIE,
napajieJbHbIe TNIOCKOCTH B CTaHJAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa napajienbHbIX IJIOCKOCTEH HA
CKPELIUBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEKy CKPEIIHUBAIOIUMUCS NIPSIMBIMHU B
MIPOCTBIX CUTYALMSIX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT MPSMOM JI0 MIIOCKOCTH

75

Brruuciienue paccTossHUN MEXIY
CKPEIIMBAIOIIMMUCS IPSIMBIMHU C IIOMOILBIO
MEPIIEHAUKYIISPHOM IIJIOCKOCTH

76

Tpéxrpannslil yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJIa

77

DneMeHTHI ChepUIECcKOil TeOMETPHUH:
reoJIe3NYEeCKUe JINHUU Ha 3emiie

78

Kontponbnas padota "Yrisl u
paccrosiHus"




Cucremaruzanus 3HaHUN "MHOTrOrpaHHUK

79 " |
U €r0 3JIEMEHTHI

20 [MTupamupa. Buasl nupamug. [IpaBunibHas |
nupamuia

31 [Ipusma. IIpsAmast 1 HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

20 [IpsimMoit napaiienenunes, 1
MPSIMOYTOJIBHBIN Tapasuiesenurne, Kyo

23 Brinykiibie MHOrorpannuku. Teopema |
Ditnepa
Boinykible MHOrorpanHuku. Teopema

84 Oitnepa. [IpaBunbHbIE U OTYyIPaBUIbHBIC 1
MHOT'OTPaHHUKH

85 KonTponsnas padora "MHuororpaHHuKu" 1

26 [lonsTHE BEKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 Cymma BEKTOpOB 1

88 Pa3HocTh BEKTOPOB 1

89 [IpaBuio nmapasuienenumnena 1

90 YMHOXXEHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bekropa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
IIJIOCKOCTH

92 CkansipHoe Mpou3BeICHUE 1

93 Brluncnenue yria Mexy BEKTOpaMu B |
IIPOCTPAHCTBE

94 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1




95 [Ipocreiiire 3a1a4u ¢ BEKTOpaMU 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 IIpocreitime 3aga4u ¢ BEKTOPaMHU 1
98 O060061eHre U cucTeMaTu3alus 3HaHu| 1
99 O06o01ieHne U cucTeMaTu3aus 3HaHUN 1
100 HroroBast koHTpoNbHAs paboTa 1
101 Hroroas xoHTpoIpHAs paboTa 1
102 O06o061IeHre U cucTeMaTu3alus 3HaHU| 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KITACC

KosunyecTBO 4acoB DJIeKTPOHHBbIE
Jara nu(ppoBbIe
Nen/m | Tema ypoka Kontpoabnbie | IpakTuueckue
Bcero u3y4eHusi | oOpa3zoBaTe/bHbIC
padoThbI padoThbI
pecypcsl

) IToBTOpenue tems! "KoopauHarsl BekTopa |

Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
) [ToBTOpenue temsl "CkanspHoe 1

IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruucienue yria |

MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHeHHE MPSIMOH, |

MPOXOJISIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE IIOCKOCTH, HOpMaJlb, |

ypaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1

ABHEHUE INIOCKOCTH B OTpe3Kax

y
7 BekTtopHoe npousBeneHue 1
2 JInneliHble HEPABEHCTBA, JIMHEWUHOE |

MIpOrpaMMHUpPOBaHHE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1

IpOrpaMMHUpPOBaHNE
10 AHanuTHuecKkrue METopl pacuéra yria |

MCKAY NPSIMBIMHA B MHOT'OT'PAHHUKAX

11

AHanuTH4eckne MCTO/bI pacqéTa yria
MECKAY IIOCKOCTAMHU B MHOT'OI'PaHHUKAX




®dopmyiia pacCTOSIHUS OT TOUKH J10

12 IJIOCKOCTH B KOOpJMHATAX

13 Haxoxzaenue paccTossHui OT TOYKHU 10
IJIOCKOCTH B Ky0e

14 HaxoxneHnue paccTosiHUM OT TOYKH 10
IUIOCKOCTH B NPaBUIBLHOW MUPAMUJIE

15 KonrtponbHas pabora "AHanurudeckas
reoMeTpus"

16 CeueHHst MHOTOTPAHHUKOB: CTaHJAAPTHBIE
MHOTOI'PAaHHUKHU

17 CedeHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHust MHOTOIPaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, NIEPECEUEHUS PSAMBIX U
IJIOCKOCTEN

19 [TapannenbHble NpsIMBIE U TUIOCKOCTH:
napaJuleJIbHbIE CEUECHMUS

20 [lapannenbHble NpsAMbIE U TIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenpHble NpsMbIE U IUIOCKOCTH:

21 YIJIbl MKy CKPEIIMBAIOIIUMUCS
IPSIMBIMU
[lepnennukynsipHble NpsMbIE U

” IJIOCKOCTH: CTaH/IapTHBIE MAPbI
NEPHEHANKYIJISIPHBIX IUNIOCKOCTEN U
NPSIMBIX, CHMMETPUU MHOTOIPAHHUKOB

3 [lepnennukynsipHble NpsMBbIE U

IIJIOCKOCTU: TCOpPEMA O TPEX




HEePIEeHIUKYIApax

24

[IepnieHauKyIsApHBIE IPSMBIE U
IJIOCKOCTH: BBIUNCIIEHUS [UIVH B
MHOT'OTPaHHUKAX

25

IToBTOpenue: iomanu
MHOTOYTOJIBHUKOB, ()OPMYJIBI IS
TI0IIA e, COOOpaXKeHUs MOA00uUs

26

[ToBTOpeHue: MmIoIIa U
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
TUToIIa Ied, cooOpaskeHUs o 100us

27

[ToBTOpeHue: miomam
MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIs
TIoIIa ied, cooOpaskeHus mo100us

28

[Tnomany ceyeHnit MHOrOrpaHHUKOB:
IUIOIAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs 10100us

29

[Tnomany ce4eHnii MHOTOTPAaHHHKOB:
IUTOIIAIM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHsI MOA00HS

30

Kontponbhas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOT'OTPaHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

32

3amaun 00 yaABOCHUU Ky0Oa, O KBaJparype
Ky0a; 0 TPUCEKLIUHU yTia

33

CrepeomeTpHyecKre 3a/1a4H, CBSI3aHHBIC C
00BEMOM MPSIMOYTOJIBHOTO




napauicicnuicaa

HpI/IKJIaIIHbIe 3aJa4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuiesenumneaa

35 O06BEM npsMOit IPU3MBI

16 CrepeomeTpuyueckue 3aj1auu, CB3aHHbIE C
BBIUHCIICHHEM 00bEMOB MPSIMOU TPU3MBI

37 [IpuknagHele 3a1a4n, CBSI3aHHBIE C
00BEMOM MIPSIMOI TPU3MBI
Brruncnenue 00EMOB TEJ C TOMOIIBIO

38 onpenenéHHoro uHaTerpanga. Oobém
HaKJIOHHOW MPU3MBbI
Brruncnenue 00bEMOB T C TOMOIIBIO

39 onpenenéHHoro uHTerpanga. Oobém
TUPaMUIbI

40 dopmyna o6béMa mupamuiel. OTHOIIEHHE
00BEMOB MMUPaMH/ C OOIIMM yTIIOM

A1 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BEMOB MUpPaMUJ ¢ OOIITUM YTIIOM

4 CrepeomeTpuyecKkue 3a/1auu, CBI3aHHbIE C
00bEMaMK HAKJIOHHOW TTPU3MBI

43 CrepeomeTpudecKue 3a/1a4uu, CBI3aHHBIC C
00BbEMaMK TUPAMHUIBI
[Mpuknanueie 3axa4un mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIC ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OO0bEMBI




Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI

[Tpumenenne 00bEMOB. Brruncienne

46
pacCTOsTHUS JI0 TTIOCKOCTH

47 KonrponbHas padora "O6béM
MHOTOrpaHHHKa"
Hunuuapuueckas HOBEPXHOCTD,

48 o0pa3yroniue HUIHHIPHIEeCKON
MOBEPXHOCTHU

49 Hunmunaap. [Ipsamoit KpyroBoi HIHHAP.
[1no1mane NoBEpXHOCTU LUUIUHIPA

50 Konnueckast moBepXHOCTh, 00pa3yromme
KOHM4YECKOM nmoBepxHoct. Konyc

51 CeueHune KOHYyCa MIOCKOCTBIO,
napauieIbHOM MIOCKOCTH OCHOBaHUS

59 VYceuénnslii konyc. M3o00paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOM MOBEPXHOCTH U
MOJIHOM TOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM NTOBEPXHOCTU KOHYyCa
CrepeomeTpHuuecKkue 3a1a4i Ha

55 JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,
IIOCTPOEHUEM CEYEHUM HUINHAPA, KOHyCca
CrepeomeTpuuecKkue 3a1a4 Ha

56 JIOKA3aTEJILCTBO M BEIYUCIICHHUE,
MOCTPOEHUEM CEUCHUH ITUINHAPA, KOHyCa

57 [Ipuxnagseie 3a1a4n, CBI3aHHBIE C




ONUINHAPOM

58

HpI/IKJIaIIHbIe 3aJa4u, CBA3aHHBIC C
ONUIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cheps u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By 1 nzobpaxenue mapa

61

[Tepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTHIO. By u nzobpaxenue mapa

62

VYpasuenue chepsrl. [Inomans chepst u eé
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpuueckue 3aa4u Ha
JI0Ka3aTelIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO CEpOit U mapom,
MOCTPOEHUEM UX CEUEHHUM IITIOCKOCTHIO

65

CrepeoMeTpuueckre 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEpOit U Mapom,
MIOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO

66

[MpuknagHbIe 3a1a4K, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPY)KHOCTH Ha IUIOCKOCTH,
BBIUHCJICHHS B OKPY>KHOCTH, CTaHIaPTHBIC
oxo0us

68

Pazauunsie KOM6I/IH3HI/II/I TCJI BpalliCHUSA U




MHOI'OI'paHHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

70

3anaun o reme "Tena U MOBEPXHOCTH
BpaieHus"

71

KoHnTponbHas padora "Tena u
MOBEPXHOCTHU BpamieHus"

72

O6beém mumuHapa. Teopema 06 00bEME
IPSIMOTO WJIMHIPA

73

Brrunciaenue 00bEMOB T ¢ HOMOILBIO
onpenenéHHoro uHaTerpanga. Oobém
KOHyCa

74

TInowanu OOKOBOM U TOJIHOM
MIOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKkue 3aJ1auu, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIWIMH]IPA,
KOHYyCa

76

[Ipuknanueie 3anaun mo Teme "OObEMBI U
IJIOIAU TTOBEPXHOCTEN Ten"

77

O0BEM mapa 1 mapoBOro CEKTopa.
Teopema 06 00bEMe mrapa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BbEMOB
nrapa, mapoBOTr0 CETMEHTA U IIapOBOTO
CeKTopa

78

[Ipuknanueie 3anayn mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaeio ceprl. COOTHOMICHUS MEXKTY




IUTOIIAIIMH TTOBEPXHOCTEH U 00bEMaMHU
IMOJOOHBIX TEN

79

[TogoOHbIE TeNa B MPOCTPAHCTBE.
N3menenne 06bE€Ma npu mogo0ouu.
CrepeoMeTpHUuecKre 3aaul, CBA3aHHbIE C
BBIUKCJICHHEM 00BEMOB Tel U IUIOMIAACH
MMOBEPXHOCTEMN

80

Kontponbras padota "[lnomann
MOBEPXHOCTH U O0BEMBI KPYTJIBIX T

81

JBmxenust npoctpancTBa. OToOpaskeHusl.
JIBmxeHus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBWKECHUI

82

Buael n1BuKeHMI: TapauieIbHbII
MIEPEHOC, IEHTPAJIbHASI CHUMMETPUS,
3epKaJibHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOI

&3

[Ipeo6pazoBanust mogoous. [Ipsmas u
ctepa Ditnepa

84

['eomerpuueckue 3a1aun Ha IPUMEHEHUE
JIBIKCHUS

85

KoHnTtponbHas padota "BekTopsl B
npocTpaHcTBe"

86

O6o06maromiee nopropenue 11 noustuii u
MEeTOJI0B Kypca reometpunt 10—-11
KJIACCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"ITapanenbHOCTh NPSAMBIX U IUIOCKOCTEH
B IIpOCTpaHcTBe"

87

O6o06maromee moBTopeHue 11 moHaTHiA 1




METOJI0B Kypca reomeTpun 10—11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"
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O6o0maromiee moBTopeHue 11 moHsTHii u
METOJI0B Kypca reomeTpun 10—-11
KJIACCOB, CUCTeMAaTH3allsl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"
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O6o0matomee moBTopeHue 11 moHsTHii u
METOJI0B Kypca reomeTpun 10—11
KJIACCOB, CUCTeMAaTH3allisl 3HAaHUIL:
"O0beM MHOTOTpaHHUKA"

90

O6o0maromiee moBTopeHue 11 moHsTHii u
METOJI0B Kypca reomeTpun 10—-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUIL:
"O0beM MHOTOTpaHHuKa"

91

O6o0maromiee moBTopeHue 11 moHsTHii u
MeTOJI0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMATH3aIMs 3HAHUMN:
"ITnommaay MOBEPXHOCTH U 00BEMBI
KpyTJbIX TN
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O6o06maromee moBTopeHue 11 moHaTHii u
MEeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMATH3aIMs 3SHAHUMN:
"ITnomaau moOBEpXHOCTU U 00BEMBI
KpyTJbIX TN

93

Hrorosas koHTposibHAs paboTa

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpeHnue, 06061mEeHNE U




cUCTeMaTu3alus 3HaHuH

96

Hcropus pasBUTHS CTEpEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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Hcropus pasBUTHS CTEpEOMETPUM KaK
HAyKH U €€ pOoJIb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEpEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHS CTEpEOMETPUM KaK
HayKH U €€ pOoJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropus pasBuTHS CTEpEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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Hcropus pasBuTHs CTEpEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pasBuTHS CTEpPEOMETPUM KaK
HayKH U €€ pOoJIb B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

JI.C. Artanacsiz, B.®. Byty3os, C.B. Kagomues,JI.C.Kucunesa, 2.1". [lo3nnsik,

I'eomerpus 10-11

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

KuM

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

MynbsTHMEIHA



