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INOACHUTEJIBHASA 3AIIMCKA

l'eomeTpust siBnsieTcsi OgHUM K3 0a30BbIX KYpPCOB Ha YPOBHE CPEHETO
o01iero oOpa3oBaHus, TaK Kak 00€CIeUYnBaeT BOZMOXHOCTh N3YUYEHUS TUCIIUILIAH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH M IIPEIMETOB T'yMaHMTAapHOI'O ILIMKJIA.
[Tockonbky  JorMyeckoe  MbIlUIeHHE,  GopMUpPYyeMOe  TNpU  U3YYEHUH
00y4aroIMMUCS TOHIATUINHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUM LIEIOYKH JIOTUYECKUX YTBEPXKACHUU MPU PELIEHUH F€OMETPUUYECKUX
3a7a4, YMEHUE BBIIBUIaTh M OINPOBEPTaTh THUIOTE3bl HEIOCPEICTBEHHO
VCIIOJIB3YIOTCSL IIPU PELICHUN 337a4 €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YACTHOCTH
du3nuecKux 3aaay.

[lenb ocBOeHUs mporpaMmMbl yueOHOro Kypca «I'eomeTpusi» Ha yriyOnEéHHOM
YpPOBHE — Pa3BUTHE WHJIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYarommuxcs Mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISIONICH IpeaMeTHON obiactu «MaTemaTtuka u
uHpopMmaTHKa»  4Yepe3  obecredeHWe  BO3MOXKHOCTH  MpPUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crienuUIHBIX TEOMETPUHU, ¥ HEOOXOAMMBIX JIJIS YCTEIIHOTO TPO(EeCCHOHATEHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YTriayOJIEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

paclIMpeHre NPEACTABICHUS O TEOMETPUM KaK YaCTU MUPOBOW KYJIbTYpPhI U
dbopMHupoOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAFOIITIM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIIINX MaTEMATHYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U M3Yy4aTb
pa3HbIE SIBICHUS OKPYIKAIOIIETO MUPa, 3HAHUE MTOHATUHHOIO anmnapara 1o pasaeny
«CrepeoMeTpus» y4eOHOT0 Kypca TeOMETPHH;

dbopMupoBaHWEe  yMEHHS  BIAJETh OCHOBHBIMU  TOHSATHUSIMHU 0
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn ¥ yMeHHE UX IPUMEHSTh, YMEHHs JOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a]1a4;

dbopMHUpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOACIISAX U B PEATHHOM
MHUpPE MHOTOTPAHHUKM M Te€JIa BpALIEHUs,, KOHCTPYHUPOBATH T'€OMETPUUYECKHUE
MOJIEIIN;

dbopMupoBaHrUe MOHUMAaHUS BO3MOKHOCTH aKCHOMATHYECKOI'O TMOCTPOEHUS
MaTeMaTUYECKUX TEOpul, (POpMHUPOBAHUE MOHUMAHUS POJIU AKCUOMATHUKHU MpHU
MIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHrE yMEHUS BIAJACTh METOJAMHU JOKA3aTeIbCTB U aJTOPUTMOB
pELICHUsl, YMEHHUSI HUX IPUMEHATH, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKICHUS B
XOJIE€ PEUICHUS CTEPEOMETPUUYECKHUX 3a7ad U 3a7a4 C MIPAKTUUECKUM COAECPKAHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKAa3aTeIbCTB  MpHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IMPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk 3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE I103BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOydeHHs,  OCTPOCHHS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONIEH yueOHOoro mpeaMera «MareMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJN).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroIuecs,
napajuleJibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MIPOCTPAHCTBE: NapaJuICIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTd. [lapannenbHoe M LEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTD MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT HOpsIMOM 10  IUJIOCKOCTH,  MNpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
II0CKOCTEr. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipmsma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIA — TNApajuleseNune]] U  €ro  CBOMCTBA.
Kparuyaiimme mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupammupa: n-yrojapHas mnHpaMuja,
npaBwibHas W ycedy€HHass nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBWJIBHOW mnupamuibl. lIpaBuibHbBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHASL THUPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUA W IPABUIBHBIN
TeTpadsip, KyO0. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

BrluncieHre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AWAroHalid, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSMOUN TMPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Imomans OOKOBOW TMOBEPXHOCTU W TIOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPaMHU/IBI.

CumMeTpuss B  TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajieliennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOpPA HA YHUCIIO.
[lonsTre koMIUIaHapHBIE BEKTOPHI. lIpHM3HAK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuino mapannenenunena. Teopema O pa3ioKEHUUM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAYy KOOPAMHATAMHU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTtopamu. CkalspHOe MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

IToHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHMYECKas IIOBEPXHOCTD,
chepuueckas IMOBEPXHOCTb, OOpasyloollue MoBepXHOocTed. Tema BpaleHus:
UWINHAP, KOHYC, YCEUYE€HHBIM 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 CcBoMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3z He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUPaMHUIbl U KoHyca. O0bEM mIapa U MapoBOTro
CErMeHTa.

KoMOuHanmuu Ten BpallleHuss M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHMCAHHAs OKojo wuiuHapa. Ilepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,



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

[Inomans MOBEPXHOCTH LUIMHIpA, KOHyca, IJIomanas chepbl U e€ vacteil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agady Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceyeHnii MHOTOTPAHHUKOB M TEJ1 BPAIllCHUsI: CEUCHUS ITUITMHIpa
(mapaJiienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeHl MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BEKTOpaMH. BektopHoe
YyMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOIO yMHOXeHUA. [IpsiMmoyrosibHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHUH TIeOMETPUYECKHUX
3azay.

J{BMKeHUN B IPOCTPAHCTBE

JBxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)XKCHUW. BuIbl JIBWXKEHUN: TMapajuIeibHBIM IEPEHOC,
IEHTpajdbHass CUMMETPHS, 3€pKajJbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [psimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIecTBa,  MpEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
Npoleayp TPakIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTHUYECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, JTAmnoB €&
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBUA:

BBUSIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMAaTUUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/bCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopM mpeaCTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS MO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYXHAaTh MPOIECC W Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaH[bI, OIICHUBATH
KaueCcTBO CBOET0 BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUU
reoMeTPUYECKUX 3a/ady;

e KJIAacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHMKOB (IIPU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KjaccM(UUUPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBaHUA I
KJIaccu(pUKaIuu;

e CBOOOJHO OINEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEUEHHUEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e  BBINOJHSATH napajjiebHoe, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (PUTYp HA IIOCKOCTh, BBIIOIHATH U300pakeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOIOTPAHHUKOB Pa3IMYHBIMM METOJAMH, BBIITOJIHSTH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAJA  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (Mpu3Ma,
NUpaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CcBOOOJHO ONEPUPOBATh MOHATUSMHU: CUMMETPHs B IPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJIHO OINEPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEeMAaTHUYECKUMX OTHOLIEHUH H
HaXO0XKJEHUE T€OMETPUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPU PEIICHUH MAaTEMATHYECKUX 3aJ]1a4 IMOBBIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e IMIPUMEHATh MPOCTEHIIME MPOTrPaMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e WU3BJIEKaTh, NPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKaxX;

e IMIPUMEHATh TIOJIYyYEHHBIE 3HAHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEAJbHbIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
nporecce TIMOMCKAa PpEeHIeHHs] MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npoOsieMbl, MOJEINPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUN U TeopeM, ammapara ajreOpbl, pelarh MpPakTUYECKHUe 3aJayd,
CBSA3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJTUUMH;

e HMEThb MpEACTaBIeHUS 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPHUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiicss HayIUTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0O0BSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

CBOOOJIHO OTIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HM300paX€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUsS MMJIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIIIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmlliuX HECKOJBKO IIaroB PpELICHUS, €CIH YCJIOBUS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHATH MPOrPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  TIOJYYEHHbIC  3HAHUS HA  MPAKTUKE:  CPABHUBATS,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUYCHHBIE
MOHATHS, TEOPEMbI, CBOWCTBA B IMpOLECCE IOUCKA  PEIICHUs
MaTeMaTU4ecku  COPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBAThH
pealbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
HaX0XKJICHUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX dTamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Konu4yecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontposusie | TIpakTaueckue (undposbie)
n/m | TeM MPOrpaMmbl Bcero paGoTHI padoTHI oOpa3oBaTejibHbIE
pecypcsl
1 BBenenue B crepeoMeTpuro 23 1
) B3aumnoe pacnonoxenue 6 |
IPSIMBIX B IPOCTPAHCTBE
3 [TapannenpHOCTb MPSIMBIX U g
IUIOCKOCTEN B IPOCTPAHCTBE
[IepnieH UKy IAPHOCTD
4 HPSIMBIX U IIJIOCKOCTEN B 25
MPOCTPAHCTBE
VYTIuIBl ¥ pacCTOSHUS 16 1
MHOrorpaHHuKu 7 1
Bexkrops! B IpocTpaHcTBE 12
2 [ToBTOpEHME, O606HleHI:Ie u 5 )
CUCTEMAaTH3aLMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITPOI'PAMME




11 KITACC

HarrenoRamme KoaunvecTBo yacos DJIeKTPOHHbIE
Ne (uudposbie)
pa3aesioB U TeM Kontpoabnbie | IIpakTnueckue
n/n Bceero o0pasoBaTe/bHbIC
NpOrpamMmbl padoThI padoThI
pecypcsbl
A
| HaJIUTUYECKas 5 !
reOMETpHUSI
[ToBTOpEHUE,
6006
5 000011eHNE U 15 !
CUCTEMATHU3aLHs
3HaHUHN
3 O0BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
ITnomann
5 ITIOBEPXHOCTHU U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrkeHUS 5 1
IToBTOpEHue,
7 0000111eH1E U 17 5
CUCTeMAaTHU3aLHs
3HAHUHI
OBUIEE KOJIMYECTBO
1 102 8 0

YACOB I10 [TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHnTpoibHble
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TIpaBUIIa
M300paKeHHS Ha PUCYHKE
IUIOCKOCTH, MapaiiebHbIX
MPSAMBIX (OTPE3KOB),
CepeuHBI OTpEe3Ka

[TonsTHA cTepeoMeTprn:
TOYKa, MpsimMasi, MI0CKOCTb,
npocTpaHcTBO. OCHOBHBIE
MpaBuia U300pakeHHsl Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSMBIX

(OTpe3KOB), cepeuHbI OTpe3Ka

INousaTus: MEPECEKAIHECA

IIJIOCKOCTH, ICPCCCKAIOIIUCCA

npsiMasi ¥ MI0CKOCTh;
MOJIyTIPOCTPAHCTBO

[TonsaTus: nepecexaronecs

IIJIOCKOCTH, IIEPECCKAIOIIUECCA

npsMasi ¥ II0CKOCTb;
MOJIyTIPOCTPAHCTBO

MHoOrorpaHHukKH,




N300pakeHHEe MPOCTENIINX
MIPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HIEPBBIE CIEACTBUS U3 HUX

AXCHOMEI CTCPCOMCTPHU U
INEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoOblI 3a1aHusI IPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEH

10

N3o00pakeHne ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJAT YEPE3 UX
pEbpa. N3o0paxkenue
MEpeCCUCHUS MMOJTYUYCHHBIX
IJI0CKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUCHUH
Pa3HbIMHU LIBETaAMU

11

N3o06paxkenune ceueHuit
nUpaMuibl, KyOa U MpU3MBbl,
KOTOPBIC MPOXOST Yepe3 uxX
pébpa. M3obpakeHue




NEPECCUCHUS MMOJTYUYCHHBIX
I0cKocTel. PackpammBanne
MOCTPOCHHBIX CEUCHUN
pa3HBIMH LIBETaMU

12

N3oOpaxenue ceueHuit
NUpPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE IPOXOJAT YEPE3 UX
p&opa. N3o0pakeHune
NepECEUCHUS TOJTyUEHHBIX
mockocrel. PackpamvBanue
ITOCTPOEHHBIX CEUEHUM
pa3HbIMM LIBETaMHU

13

N3o00paskeHre ceueHni
MUPAMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT YEpE3 UX
pEbpa. N3o0pakeHue
[epeCceYCHUs MOITYYEHHBIX
miockocrel. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH LIBETaMU

14

Meton cnenoB mis
MOCTPOECHUS CEUCHUI

15

Merton cnenos i
IIOCTPOEHHUS CEYECHUH.
CBolicTBa nepeceyeHmi
IPSIMBIX U IJIOCKOCTEH

16

MeTton cienoB i
IIOCTPOEHHUS CEYCHUH.
CBolicTBa niepeceyeHmi




IPSIMBIX U IJIOCKOCTEN

17

[Toctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1aroB MOCTPOCHHUS

18

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH 1 3aIUCh
I1aroB MOCTPOCHHS

19

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaMm Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEKEH U 3aIHCh
IIaroB MOCTPOCHUS

20

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIiCh
I1aroB MOCTPOCHHS

21

[ToBTOpEHME IIIAHUMETPUN:
Teopema o
IPONOPLMOHATIBHBIX OTPE3KAX.
[Tonobue TpeyroabHUKOB

22

[loBTOpPEHUE MIIAaHUMETPUU:
Teopema Menenas. Pacuersl B
CEYEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pazButus




IJIAHUMCTPHUU U
CTepEOMETPUH

23

KontponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroiuecs npsiMole.
[Ipu3Haky ckpemuBarOmMuXcs
npsameix. [lapamiensHbie
IIPsIMBIE B IPOCTPAHCTBE

25

Teopema o CyleCTBOBaHUH U
€MHCTBEHHOCTH IIPSIMOU
napajuieIbHON JaHHOU
IIPSIMOM, MPOXOJALIEHN Yepes
TOUYKY IIPOCTPAHCTBA U HE
JIeXKalle Ha TaHHOUM TPsIMOM.
Jlemma o nepecedeHUH
NapaJuIeIbHBIX MPSMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
napauieIbHbIX MPSIMBIX.
Teopema 0 CKpemrBarOIUXCs
MPSIMBIX

27

[TapannensHoE
npoekTupoBanue. OCHOBHBIE
CBOMCTBA MapaIeIbHOI0
IPOEKTHUPOBAHUSI.




N3o06paxenue pa3Hbix Guryp
B MMapAJJICIbHON MPOEKIUU

28

lentpanpHas mpoekuus. Yromu
C COHAIPABIICHHBIMU
CTOPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3amaun Ha JJOKa3aTeIbCTBO U
HUCCICOOBAHUC, CBA3AHHBIC C
PACIOJIOKCHUEM IIPAMBIX B
IPOCTPAHCTBE

30

[TonsiTusA: napajaenbHOCTb
IIPSIMOM U IUIOCKOCTH B
npoctpanctse. [IpuzHak
NapaJuIEIbHOCTH NPSMOU U
ockocTH. CBolicTBa
MapaJuIEIbHOCTH NMPSMOU U
IUIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYHCIICHHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapaieIbHOCTHIO IPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE

32

IToctpoenue ceuenus,
IPOXOJAIIETO Yepe3 TaHHYI0
HPSIMYIO Ha YEPTEKE U
napajuieIbHOTO IPyTOn
npsiMmoid. Pacyér oTHoImeHu

33

[TapamienbHas npoekuus,
IPUMEHEHUE JJIs1 HOCTPOEHUS




cedeHui kyoa u
napasienenumnena. CBolcTBa
napajuiejenunea u mpru3Mbl

34

[TapaynnenpHbIE MITOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX ITIJIOCKOCTEM

35

Teopema o napamieabHOCTH U
€UHCTBEHHOCTH IUIOCKOCTH,
IIPOXOSILEH Yyepe3 TOUKyY, He
MIPUHAJIEKALLYIO TaHHOMN
IJIOCKOCTH U CIIEICTBUSA U3
Hee

36

CaolicTBa napasuieabHbIX
IUIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX
nepeceyeHus npu
NIEPECEYECHUH JIBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeTben

37

CaolicTBa napasmieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
HapayieNIbHbIX NMPSIMBIX,
3aKJIFOYEHHBIX MEXKIY
napaieIbHbIMU
IUIOCKOCTSIMH; O IEPECEUEHUH
IIPSIMOM C IBYMs
napajieIbHBIMU TTOCKOCTSIMH

38

[ToBTOpEeHMe: Teopema
[Tudaropa Ha MI0CKOCTU




39

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO
TPEYroJbHUKA

40

CoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napaJuleenuneaa

41

Brruncnenue UMH OTPE3KOB B
Ky0Oe U psIMOYTOJIbHOM
napaJuleenumnese

42

[lepnieHAUKYIAPHOCTD MPSIMOM
u mockocTH. Ilpu3Hak
NEPIEHIUKYIJISIPHOCTH MIPSIMON
U TUIOCKOCTH

43

[leprieHAVKYASAPHOCTH MPAMOI
u rockoctu. [IpusHak
NEPHEHANKYISIPHOCTH TIPSIMOM
U TUIOCKOCTH

44

Teopema o Cyl1eCTBOBAaHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
MPOXOJSILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYJISIPHOU K
IJIOCKOCTH

45

IImockoct u
NEPIECHIUKYISIPHBIE UM
NpsIMbIE B MHOTOI'PaHHHUKAX

46

[Tnockoctu u
NePIEHANKYJSIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX




47

[lepneHauKyIIsIp ¥ HAKJIIOHHAS.
[TocTpoenue nepneHAUKYyIsApa
U3 TOYKH Ha IPSIMYIO

48

[IeprieHAUKyIsAp ¥ HAKIIOHHAS.
[TocTpoenne nepneHauKysipa
13 TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
NEepIeHIUKYIApax (npsamas u
oOpartHas)

50

Teopema o Tpéx
NepIeHIuKyIIpax (mpsmast u
oOpartHas)

51

Yron mexny
CKPEITUBAIOIIMMHUCS TTPSIMBIMHU

52

[Touck nepreHIUKyIApHBIX
Hp?[MI)IX C IIOMOIIBHO
HepHCHI[I/IKy.HSIpHI)IX
IIOCKOCTEH

53

OproronansHoe
IPOEKTHPOBAHUE

54

[TocTpoenue ceueHuit kyoa,
MPU3MBbI, IPABUIBHOU
NUpaMU/Ibl ¢ TOMOILBIO
OPTOTOHAJILHOMW MPOEKIUU

55

[TocTpoenue ceuenuit kyoa,
NIPU3MBI, TPABUIBLHON
MUPAMHUJIBI C TTOMOIIIBIO
OpPTOTOHALHOU MPOEKIINH




56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[ImockocTr cuMMeTpuii B
MHOTOTpaHHHKaX

57

[Ipu3nak
NEPHEHANKYISIPHOCTH IPSIMOM
Y TUIOCKOCTH KAaK CIJIEJICTBHUE
CUMMETpUN

58

HpaBI/IHBHBIC MHOT'OI'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
JI0 TJIOCKOCTH

59

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuid OT TOUKH
J10 IJIOCKOCTH

60

CriocoObl OIyCTUTh
NEPIEHANKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
napajuIeIbHON NPAMON

61

CaBur 1o HenapasuieIbHON
PSIMOM, H3MCHECHHE
paccTosHUM

62

KonTponbhas pabota
"B3zaumMHoe pacrnionoxeHue
IPSIMBIX U MJIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpEHME: yrOa MEKIY
MPSIMBIMH Ha TIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,




T€OpEeMa KOCMHYCOB

64

[ToBTOpEHME: Yyroa MexIy
CKPELIMBAOIIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FCOMeTpI/I‘IeCKI/Ie MCTOJbI
BBIYUCJICHUA yIJIa MCKIY
MMPpAMBIMH B MHOTOTpaHHUKAaX

66

JIByrpanHsbiii yrosu. CBOMCTBO
JVHENHBIX YTJIOB ABYI'PAHHOIO
yria

67

[IepnieHauKysIpHBIE
mIockoctH. CBoiicTBa
B3aMMHO MEPIEHANKYISIPHBIX
IUIOCKOCTEH

68

[Ipu3naxk
NePHEHANKYISIPHOCTH
IJIOCKOCTEM; TeOpema o
MPSIMOM MepecedeHus IByX
IJIOCKOCTEH
NEePHEHANKYISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTOJIBHBIN
napajuiejenumnes; Kyo;
U3MEpEeHMsI, CBOMCTBA
IPSIMOYTOJIBHOTO
napaJenenuneaa

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napajuieienuneaa u




CJIIEIICTBUE U3 HEE

71

CrepeoMeTrpuueckue u
MIPUKJIAIHBIE 3a1a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IUTIOCKOCTH

72

IToBTOpEHHMeE:
CKpCIIUBAIOIHECS IPSMEIC,
napajulelIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX
MHOI'OIrpaHHHUKax

73

[Tapa mapajutenbHbIX
IJIOCKOCTEH Ha
CKPEIMBAIOIINXCS MTPSMBIX,
pacCcTOsIHUE MEKTY

CKpCIIUBAOIHUMHUCS ITPAMBIMU

B IIPOCTBIX CUTyalUAX

74

PaccrosiHue oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

75

Brruncnenue paccrossHui
MEK]ly CKPEILMBAOIIUMHUCS
MPSMBIMH C IOMOILBIO
NEPIEHANKYJISIPHON
IIOCKOCTH

76

Tpé€xrpanHslii yroi,
HEPABEHCTBA 1A

TpeXrpaHHbIX yriaos. Teopema
[Mudaropa, Teopemsbl




KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIia

77

DeMeHTHI cheprudecKoit
TE€OMETPHUH: TeO0JIe3NUECKUE
JMHUM Ha 3emJie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

CucreMatu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Inpamua. Buael nupamun.
[IpaBunpHas nupamuaa

81

IIpusma. Ilpamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

82

[Ipsamoit napaienenunes,
MPSIMOYTOJIbHBII
napasuieNienumnesn, Kyo

83

BrInmykiible MHOTOIpaHHHKM.
Teopema Diinepa

84

Brinykiibie MHOTOIpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
MOJTYTTPaBUIILHBIC
MHOTOTPaHHHUKHU

85

KonrtponsHas padora
"MHororpaHHuku"

86

ITousrue BCKTOpa Ha
IIJIOCKOCTH U B ITPOCTPAHCTBE




87 CyMmMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuno mapasienenumnena

90 YMHOXEHUE BEKTOpa Ha
YHUCIIO
Pa3noxenue BekTopa no

91 0a3ucy TpEéx BEKTOPOB, HE
JEKALMX B OJTHOM INIOCKOCTH

92 CxansapHoe NMpou3BeICHHE

93 Brruncnenue yria mexmuy
BEKTOPAMH B [IPOCTPAHCTBE

94 [Ipocreiimue 3aga4um ¢
BEKTOpaMHU

95 [Ipocreitmue 3anauun ¢
BEKTOpaMHU

96 [Ipocreitmue 3anauu ¢
BEKTOPaMH

97 [Ipocreiimue 3aga4um ¢
BEKTOpaMHU

08 O6o006menne u
crucTeMaTu3alurs 3HaHUI

99 Ob6o061enne u
crucTemMaTu3auus 3HaHUI

100 Nrtorosas KOHTpOJIbHAS
pabora

101 Hrorosas KOHTpOJIBHAS

paborta




00001IeHne u
102 . 1
cUucreMaTtui3ania 3HaHUN

OBIIEE KOJIMYECTBO YACOB

10 [IPOTPAMME 102




11 KITACC

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
Nen/m | Tema ypoka Konrpoibusie | IlpakTHyeckue uHpponyie
Bcero paGoThI paGoTsI o0pa3oBaTe/bHbIE
pecypcesl
) [ToBTOpenue temsl "KoopauHarsl BeKTopa )
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
) [ToBTOpenue tems! "CkanspHoe 1
IIPOU3BENECHNE BEKTOPOB"
3 IloBTOpEeHue TeMbl "Beruncienue yria |
MEXJly BEKTOpaMU B IIPOCTpaHCTBE"
4 [ToBTOpEeHue TeMbl "YpaBHEHHE MIPSIMOH, )
IPOXOJsIIEH yepes JBe TOUKu"
5 YpaBHEHHE IIIIOCKOCTH, HOPMAJIb, I
YpaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHUE IOCKOCTH, HOpMaJib, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
2 JIuHeiHbIe HEPaBEHCTBA, TUHEUHOE |
IPOrpaMMUPOBAaHUE
9 JIuneliHble HEPABEHCTBA, JIMHEWUHOE |
MIPOrpaMMUPOBaHKE
10 AHanuTHYeCKne METO/bl pacuéTa yria |
MEXy IpSAMbIMU B MHOI'OTPaHHUKAX
1 AHanuTHyecKne METObl pacuéra yria |
MEXy IUNIOCKOCTSMHA B MHOTOTpaHHHUKaX
12 dopMya pacCTOSHUAS OT TOYKH J10 1




IIJIOCKOCTH B KOOpAWHATAX

HaxoxnaeHnue paCCTOSIHI/Iﬁ OT TOYKH JO

13
IJIOCKOCTH B KyOe

14 HaxoxneHnne paccTositHUNA OT TOUKHU J10
IUIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KonTponbhas padota "AHanuruyeckas
reomerpus"

16 CeueHuss MHOIOIPaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METO/I CIEI0B
CeueHust MHOTOIPaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, ITEPECEUEHUS PAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IPSIMbIEC U TNIOCKOCTH:
napasiesIbHbIe CeUeHHs

20 [TapansenbHble NPsMBbIE U TUIOCKOCTH:
pacyér OTHOIICHUH
[TapannenbHble NpsIMBbIE U TUIOCKOCTH:

21 YTJIBI MEXKTY CKPELIMBAIOIIAMHUCS
MIPSMBIMH
[leprienauKyIApHBIE IPSIMBIE U

2 TUTIOCKOCTH: CTaHAAPTHBIE Maphbl
NEPIIEHIUKYJISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CHAMMETPUH MHOTOTPAHHUKOB
[leprienauKynsgpHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
MEPIICHANKYIIApax

24 [TepnienauKysspHbIE IPSMbIC U




TIJIOCKOCTH: BBIYMCJICHUS OJINH B
MHOIr'OrpaHHUKax

25

[ToBTOpenue: iomanu
MHOTOYTOJIHUKOB, ()OPMYJIBI TSI
TUI0IIA e, COOOpaXKeHUs MOA00us

26

[ToBTOpeHue: miomam
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
IoIIaAel, COOOpaKeHHsI TOT00MS

27

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
IoIIael, cooopaxkeHus noaoous

28

[Inomany cedeHuit MHOTOIPaHHUKOB:
IJIOIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHHUS MO00Us

29

[Tnomaau cedeHuii MHOTOTPaHHUKOB:
TUTOILAAM TTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUS MOJ00Us

30

Konrtponbhas padora "[loBTopenue:
MHOT'OTPaHHUKH, CEUYEHUS
MHOTOTpaHHUKOB"

31

O0BEM Tema. O0beM IPSIMOYTOJILHOTO
napaJiesenunesa

32

3amaun 00 yaBOCHUH Ky0Oa, O KBaJApaType
Ky0a; 0 TpUCEKIMH yTia

33

CrepeomeTpuyecKue 3a/1a4u, CBSI3aHHBIC C
00BEMOM MPSIMOYTOJIEHOTO
napajuiesenunesia

34

HpI/IKHa,I[HBIe 3aJda4yu, CBA3aHHBIC C




BBIYHCIICHHEM 00BhEMA IPSIMOYTOJIBHOTO

napasuienenumneaa

35 O06BEM npsMOit TIPU3MBI

16 CrepeoMeTpHuecKUe 3a]a4t, CBI3aHHbIE C
BBIUHCIICHHEM 00bEMOB MPSIMOM MPU3MBI

37 [Ipuknanueie 3a1a4n, CBI3aHHbBIE C
00BEMOM MPSAMOI TPU3MBI
Brruncnenue 06bEMOB TeIl € TOMOUIBIO

38 ornpenenéuHoro uHrerpana. O0bEm
HAKJIOHHOH IIPU3MBI
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. O0bpém
TTUPAMH/TBI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPaMU/L C OOIITUM yTIIOM

41 dopmyna 06béMa upamuIsl. OTHOIICHHE
00BEMOB MUPaMH/I C OOIIMM yTIIOM

4 CrepeoMeTpHuecKUe 3aa4u, CBSI3aHHbIE C
00bEMaMU HAKJIOHHOM MTPU3MBbI

43 CrepeoMeTpHuuecKue 3aJa4l, CBI3aHHbIE C
00BbEMaMH TUPaMHUIBI
[Mpuknanueie 3anayn mo Teme "OO0bEMBI

44 ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOMN
TIPU3MBI

45 [Ipuknanueie 3ana4un mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue

PaACCTOAHUA OO0 IJIIOCKOCTHU




Kontponbnas padota "O0bEM

47 "
MHOI'OTPaHHHUKA
Hunuaapuyeckas IOBEPXHOCTb,

48 o0pa3yromue UIHHIPHISCKON
HOBEPXHOCTHU

49 Hunuuap. [pssMoi KpyroBon HUIUHAD.
[Inomanp MOBEPXHOCTH LUIMHIPA

50 Konnueckas moBepXHOCTh, 00pa3yomme
KOHMYECKOM nmoBepxHoctu. Konyc

51 Ceuenne KoHyca IJIOCKOCTHIO,
napajuleIbHON MII0OCKOCTH OCHOBAHUS

57 VYceuénnslit konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomane 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aau Ha

55 JI0Ka3aTeNNbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEUEHUN LIMIMH]IPA, KOHYyCa
CrepeomeTpuueckue 3a1auu Ha

56 JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
MOCTPOEHUEM CEYEHUH UINH/PA, KOHyCca

57 [Ipuknansble 3a1a4u, CBsI3aHHBIE C
LHMIHHIPOM

53 [Ipuknansble 3a1aun, CBSI3aHHBIE C
UATUHAPOM

59 Cdepa u map




60

[Mepeceyenue cheps U miapa ¢
iockocThio. Kacanue mapa u cdepsl
TUIOCKOCTBI0. Bu 1 n300pakeHue mapa

61

ITepeceuenue cdepsl u mapa ¢
ockocThlo. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua n n3obpaxeHue mapa

62

VYpasuenue chepsl. [Inomans chepst u eé
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuuecKkue 3a1a4i Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHNUE,
CBsI3aHHBIE CO chpepoid U mapom,
MOCTPOSHUEM UX CEUCHH TIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4i Ha
JIOKa3aTeNbCTBO U BBIYUCIICHNUE,
CBsI3aHHBIE CO cpepoid U mapom,
MMOCTPOCHHUEM UX CEYCHHH IIIOCKOCTHIO

66

[MpukinagHbple 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIUMCJICHHS B OKPY)KHOCTH, CTaHIaPTHBIC
nmonoous

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalliCHUSA U
MHOT'OrpaHHUKOB

69

3anauu 1o reme "Tena U MOBEPXHOCTH
BpanieHus"

70

3agauu o Teme ""Tena U MOBEPXHOCTH
BpaieHus"




71

KonTponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O06wém nuunapa. Teopema 00 00bEMeE
MpAMOTo HUJIMHAPA

73

Brruncnenue 06bEMOB TeIl C TOMOUIBIO
ornpenenénHoro uHrerpana. O0bEM
KOHYyCa

74

ITmomamy OOKOBOM U ITOJIHON
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyuecKue 3a/1auu, CBI3aHHbIE C
BBIYHCIICHUEM 00BEMOB IIWIIMH]IPA,
KOHyca
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[Ipuknanueie 3anayn mo Teme "OObEMBI U
IJI0ILIA 1M TOBEpXHOCTEN Ten"
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OO0BEM 1Iapa U MapoBOro CEKTOPA.
Teopema 06 06bEme mrapa. [Tnomans
cdepsl. CTepeomMeTpruyecKue 3a1au,
CBsI3aHHBIE C BEIYUCIIEHHEM 00HEMOB
apa, IMapoBOro CErMEeHTa U IapoBOTO
CeKTopa
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[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHBIE ¢ 00BEMOM I1apa u
wioaapio cepbl. COOTHOMICHUS MEXKIY
IJIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MOJ00HBIX TEN
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[Tomo0OHBIE TeNa B IPOCTPAHCTBE.
N3menenne o6wEma npu mo100uu.
CrepeoMeTpHuecKUe 3a]a4H, CBSI3aHHBIE C




BBIUHCIIEHHEM 00BEMOB TeJI U ILIOMIAIEN
MMOBEPXHOCTEU
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KonTponbnas pabota "[1nomaau
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TN

81

JIBrxeHus npoctpaHcTBa. OTOOpakeHusl.
JIBrokeHus U paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBUYKEHUU

82

Buap! n1BukeHH: napaieIbHbII
MIEPEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsIMOI

83

[IpeobpazoBanus noxoodus. [Ipsmas u
cthepa Ditnepa

84

['eomeTpuueckue 3a1aun Ha IPUMEHEHUE
JIBIKCHUS

85

Kontponbras padota "BekTopsl B
npoctpaHcTee"”
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O6o061maromiee nopropenue 11 nonsituii u
METOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMAaTHU3alUs 3HAHWI:
"[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN
B [IpOCTpaHCcTBE"
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O6o061maromiee nopropenue 11 nonsituii u
MeTOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMAaTHU3alUs 3HAHWI:
"BekTopsbl B mpocTpaHcTBe"
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O6o061maromiee nosropenue 11 nousituii u
MeTOA0B Kypca reomeTpun 1011




KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"BekTopsl B npocTpaHcTBe"
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Ob6o6muaromee nosropenue 11 nouaTuit u
MeT0/10B Kypca reometpun 1011
KJIaCCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O06beM MHOTOrpaHHUKa"
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Ob6o6muaromiee noropenue 11 moHaTuit u
MeToA0B Kypca reomeTpun 1011
KJIACCOB, CHCTEMAaTHU3aIINs 3HAHWI:
"O0beM MHOrOrpaHHuka"
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Ob6o06maromiee nopropeHue 11 noHaTuit u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CUCTEMAaTH3aINs 3HAHHMN:
"Tlnomaan moBepXHOCTH B 0OBEMBI
KpyTibIX Ten"
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Ob6o06muaromiee noropeHue 11 noHaTuit u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CUCTEMAaTH3aINs 3HAHHHN:
"Tlnomaan moBepXHOCTH B 00BEMBI
KpyTibIX Ten"
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Hroropas KOHTPOJIbHAA pa60Ta

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpenue, 06061mIeHNEe 1
CHUCTEMAaTH3alMs 3HAHU I

96

HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTU
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Hcropus pa3BuTHS CTEpEOMETPUH KaK
HayKH U €€ POojib B Pa3BUTHH
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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Hcropus pasBuTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pasBUTHS CTEpEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropus pasBUTHS CTEpPEOMETPUM KaK
HayKH U €€ POJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropus pasBUTHS CTEpPEOMETPUM KaK
HayKH U €€ POoJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

OBIIEE KOJIMYECTBO YACOB I10
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METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



