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HOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcss OAHMM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
o0miero o0pa3zoBaHus, TaK Kak 00ECIeUrnBaET BO3MOXHOCTh U3yU€HUs TUCIUIUINH
€CTeCTBEHHO-HAYYHOM HAMNpaBICHHOCTH U TPEAMETOB T'YMaHHTAPHOIO LIHKJIA.
[TockonbKy ~ JorMueckoe  MblIUIEHHE,  (QOopMHpyeMoe  MpH  U3yUYEHHUH
00y4aroIMMHUCS TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUHU LIETIOUYKHU JOTHUYECKUX YTBEPKICHUI NMPU PELICHHUH T€OMETPUUYECKUX
3ajja4, YMEHHE BBIIBUraTb W OINPOBEPraTh THIOTE3bl HEMNOCPEICTBEHHO
MCIIOJIb3YIOTCS TIPU PEIIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH
busnyeckux 3aaay.

[enb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomerpus» Ha yriryOonéHHOM
YpPOBHE — pa3BUTHE WHAMBUAYAIbHBIX CHOCOOHOCTEN OOydYaromuxcsi MpH
M3y4YeHUH T€OMETPUH, KaK COCTABIIIONICH MpeaIMeTHON obnactu «MaremaTnka u
uHpOpMaTUKa»  depe3  obOecliedeHWe  BO3MOKHOCTM  MpPUOOpPETeHUs U
UCIIONb30BaHUsl  Oojiee TIyOOKMX TIEOMETPUYECKHMX 3HAaHUW U JACUCTBUIA,
CHEU(PUUHBIX T€OMETPUU, U HEOOXOIUMBIX JJISl YCHEIIHOTO MPO(PECCHOHATBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAHUEM MAaTEMAaTUKH.

[TpuopuTeTHBIMH 3a/ladyaMy Kypca T€OMETPHHM Ha YIIyOJEHHOM YpPOBHE,
pPaCIIMPSIONIMMH U YCHJIMBAIOUIMMH Kypc 6a30BOTO YPOBHS, SBIISIOTCS:

pacuMpeHue MpeaCTaBIeHUsI 0 TeOMETPUU KaK 4acTH MUPOBOW KYJIbTYpHI U
(dbopMUpOBaHHE OCO3HAHHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLITIM MHPOM;

dbopMupoBaHHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax KakK o
BOKHEHIIMX MaTEeMaTUYECKHX MOJENAX, MO3BOJIIONINX OMUCHIBATh U HM3y4aTb
pa3HbIe SIBIICHUS OKPYKAIOIIEro MUpa, 3HaHUE TMOHATUIHOTO anmnapaTa 1o pasierny
«CrepeomeTpus» yd4eOHOro Kypca reOMeTpHH;

dbopMupoBaHMEe  YMEHHUS ~ BJIAJAETh  OCHOBHBIMH  TMOHATHSMH O
MPOCTPAHCTBEHHBIX (UTypaX M MX OCHOBHBIMH CBOWCTBAMHM, 3HAHUE TEOPEM,
dbopMynT M yMEHHE WX MPUMEHATh, YMEHHs JOKa3bIBaTh TEOPEMBI M HAXOIHUThH
HeCcTaHAApPTHBIE CIIOCOOBI pelIeHus 3a/1a4;

dbopmMupoBaHHe YMEHHs pacrio3HaBaTh Ha YEPTEKax, MOJEISAX U B PEaTbHOM
MUpE MHOTOTPAHHMKH U Tejla BpAllEHUs, KOHCTPYHUPOBAaTh T'€OMETPHUUECKHE
MO/JIEeNY;

dbopMupoBaHHEe TOHUMAaHHSA BO3MOXKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHHUS
MaTEeMaTHYeCKUX TEOpuil, (pOpMUPOBAHHE MOHUMAHUS POJIM AKCHOMATHKU MPH
HPOBEIEHUH PACCYKICHHIA;

dopmMupoBaHHe YMEHHS BIAJAETh METOJAMHU JI0KA3aTEeNbCTB M aJITOPUTMOB
peIIeHNsI, YMEHHUS WX TPUMEHSTh, MPOBOJIUTH JIOKA3aTEILHBIC PACCYXICHHS B
XOJI€ PEIICHUS CTEPEOMETPUUECKUX 3314 U 33J1a4 C MPAKTUYECKUM COACPIKAHUEM,



dbopMupoBaHHE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTelIbCTB  IIPU
000CHOBAaHUY MAaTEMAaTHUECKHUX YTBEPKICHUN M POJIM aKCHOMATUKH B TIPOBE/ICHUN
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTYaJIbHBIX U  TBOPUYECKHUX
CIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS, UHTEpPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHre (PYHKITMOHAIILHOW TPaMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUS pacro3HaBaTh TPOSBICHUS TE€OMETPUUECKUX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYalUSX U MPU U3YUYEHUU APYTHX
y4eOHBIX  MPEAMETOB, MPOSBICHUS 3aBUCMMOCTEH M  3aKOHOMEPHOCTEM,
MOJICIIUPOBAHUS PEATBHBIX CHUTYyallli, WCCIEAOBAHHS TOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINH ITOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEP)KATEILHBIMU JIMHUSIMHU y4eOHOTO Kypca «['eomerpus» B
10-11 «knaccax sBusitoTca: «lIpsiMble W TUIOCKOCTH B IIPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bekrtopsl ©  KOOpAWHATHI B
MIPOCTPAHCTBEY, «/[BI)KEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeGoBaHue «yMeTh ONEPUPOBATH
MOHITUSAMWY, PEJICBAaHTHBIMU T€OMETPUH Ha yriTyOnE€HHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCA KO BCEM COJAEp)KATEIbHBIM JIMHUSAM y4eOHOTo Kypca, a
dbopMHUpOBaHHME  JIOTUYECKUX YMEHUM  pachpejensercss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 1O TojaM oOydenus. ConepkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHHs DenepaibHON paboueit
MPOTPaMMBbI, pacHpeneN€HHbIM 10 ToJaM OOYy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHATIBHBIM BOIIPOCAM 00yYaroluecs
oOpamiaJiucb ~ HEOJJHOKPAaTHO. ITO  TO3BOJSIET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMHU MOHATUSIMU U HABbIKaMHU MOCJIEA0BATEILHO U OCTYIATEIBHO, C
COOJIOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPHUYECKUX MPEJCTaBICHUNA OOYJarOIIMXCs, PACIIUPSIS U YIIIyOssis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4EeHHUIO TEOMETPUH HA YIITYOJIEHHOM YPOBHE MO3BOJISET:

co3gath  ycinoBua ans  auddepeHumManvivi  oOy4eHHs,  MOCTPOCHUS
UHAMBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MpOrpaMM, OOECHeuuTh YIIIyOJIEHHOE
M3Yy4YEeHHE TEOMETPHUH KaK COCTaBJISIONIeH yueOHOro npeameTa «MareMaTukay;

MOATOTOBUTh OOYYAIOMIMXCS K TPOJOKEHUIO W3YyUYCHHS MATEMaTHKU C
y4€ToM BbIOOpa Oyaymiel mpodeccuu, obecrieurBas MPEEMCTBEHHOCTb MEXKTY
o01muM 1 podeccuoHaIbHbBIM 00pa30BaHKUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpuss» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 ygaca (3 gaca B Hegemnio), B 11 kimacce — 102
yaca (3 yaca B HEJIEIII0).



COAEP KAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHATHS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBo. [loHATHE 00 aKCHMOMaTWYECKOM MOCTPOCHHHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHOe pacnosioxeHne MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble W CKpellHBarolmuecss npsmble. [Ipu3HakyM CKpelnUBarOmIMXCs
npsaMbIX. [lapamienbHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MApaJUIEIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSAMBIX, APALICIBHOCTD NPSIMOMN
u 1iockoctu. [lapannenbHoe W IEHTpaldbHOE MPOEKTUPOBAHHE, H300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBAa MapaieJbHOr0 MpoeKkTHupoBaHus. M3o0pakeHue
¢buryp B nmapaieIbHOM MPOEKIHUHU. YTIbl C COHANPAaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy NPAMBIMU B IPOCTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN: MapajuleibHbIE
IIJIOCKOCTH, CBONMCTBA IapajljIeIbHBIX IJIOCKOCTEHN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETPadAp, Mapaliesienue],
ITOCTPOCHUE CCUCHUU.

[leprieHANKYISPHOCTH NPSIMOM U TIJIOCKOCTH: MEPIECHANKYIJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapaJUICIbHBIE M MNEPHEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIIPHOCTH MNPSIMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHHUE.
[leprieHAMKYISAP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MpoeKmus  (GUrypl Ha  TUIOCKOCTb.
IleprieHIMKYISAPHOCTD  IJIOCKOCTEW: NPU3HAK  IEPHECHAMKYJSIPHOCTH  JBYX
IockocTer. Teopema o TpEX NEPIECHINKYISAPAX.

Yrisl B NPOCTPAHCTBE: YroJl MEXAY IPSMOW U INIOCKOCTBIO, IBYTPaHHBIN
yroJl, JUHEWHBIN YIOJl IBYTPAHHOTO yryia. TpEXTpaHHbIM U MHOTOTPAHHBIC YTJIBI.
CBOICTBA IUJIOCKMX YIJIOB MHOrorpaHHoro yria. CBoWcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopemMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKHu

Buapsl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronbHas
npu3Ma, npsiMasi U HaKJIOHHAasl TPU3MbI, OOKOBas U MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJbHBIA — HapaJuleleNuIe] UM €ro  CBOWCTBA.
Kparyaiime mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema OJiliepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWJbHas W yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX TpaHeu
NpaBWIbHOW NHUpaMuibl. [IpaBriIbHbIE MHOTOTpAHHUKH: TNPAaBUJIbHAS MPHU3Ma U



MpaBUJIbHAS TMHUPaMUJIA, TPABWIbHAS TPEYroJibHAsg NUpPaMUIAa W NPABUIbHBIN
terpadap, KyO. IIpencraBienne O mNpaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
TOAECKadIp U UKOCASIP.

Bbluucienue 31€eMEHTOB MHOIOTPaHHUKOB: pEOpa, AMAaroHalld, YIJIbl.
[Tnomans OOKOBOM ITOBEPXHOCTH W TIIOJHOM TOBEPXHOCTH TMIPSMON IPHU3MBI,
IJIOMIAh OCHOBAaHWM, TeopemMa O OOKOBOW TMOBEPXHOCTH MPSMON IPU3MBL.
[Tnomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH MPABUILHON MHPAMUIBI,
TeopeMa O IUIOLIAJAN YCEYEHHOW MUPAMU/IBI.

CumMeTpuss B TOPOCTPAHCTBE. DJIEMEHTHl CHMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHs B IPABHUIBHOM MHOIOTPAaHHUKE: CHUMMETPUS
MMapAJUICIICNIUIEIa, CUMMETPUS IPABUIBHBIX MPU3M, CHMMETPHS MPABUIBHON
MMAPAMUJIBL

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, [JIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABJICHHbBIE W MPOTHUBOIMOJI0KHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOpaMU: CIIOKEHHE
Y BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXCHHE BEKTOpA Ha
yucio. CBOWCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOMXEHHUSI BEKTOpA HA YUCIIO.
[TonaTne koMmIuIaHapHble BEKTOpHI. [IpHM3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pa3noKEeHUHM BEKTOpa MO TPEM
HEKOMIUIAHAPHBIM  BeKkTOpaM. lIpsMoyronpHass cucremMa  KOOpAMHAT B
npoctpanHcTBe. Koopaunatel BekTopa. CBA3b MEXIYy KOOpAMHATAMU BEKTOpa M
KOOpAMHATAMHU TOYEK. YTON Mexay BekropamMu. CKalIIpHOE MNpPOU3BEICHUE

BEKTOPOB.
11 KITACC

Tesa Bpamenus

[ToHsiTHS: IWIMHApPUYECKAs TOBEPXHOCTh, KOHHYECKAss TOBEPXHOCTH,
chepuueckas TMOBEPXHOCTb, OOpa3yloIlMe TMOBEpPXHOCTeW. Tena BpalleHus:
HWIMHIpP, KOHYC, yCEUEHHBIM KOHYC, cdepa, map. BzaumHoe pacmnonoxeHue
chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpaIlleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHApa u KoHyca. CummeTpus chepsl u
mrapa.

O6BEM. OcHoBHBIE CBOHCTBa 00BEMOB Teil. Teopema 00 o00BEME
NPSMOYTOJILHOTO TapajvieNienuneaa M cienctsus u3 He€. OO0bEM TpsIMod u
HAKJIOHHOW TPU3MBI, MIJIMHIPA, TUPpaMuAbl 1 KoHyca. O0BEM I1apa ¥ mapoBOTo
CerMeHTa.

KoMOuHamu Tenm BpalieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHCaHHas okojo IwimHapa. Ilepeceuenne cdepsr u mapa ¢
miockocThio. Kacanue mapa u chepsl minockocteo. [loHsiTHe MHOTrOrpaHHHKA,



OMKUCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOTPAaHHUK WJIH TEJIO
BpAIICHHUS.

[Tnomans MOBEPXHOCTH NWIMHAPA, KOHyCa, TUIOMAanas chepsl €€ JacTei.
[Tomobue B mpoctpanctBe. OTHOmEHWE OOBEMOB, TIOMIANEH TMOBEPXHOCTEH
noaoOHbIX (uryp. IlpeoOpazoBanue moaoOusi, roMmoTeTvs. PelieHue 3amad Ha
IJIOCKOCTHU € UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHrnii MHOTOTPAaHHUKOB U TeJ BPAILIEHUS: CEYeHUS UINHAPA
(mapajuienbHO W MEPHEHAUKYISPHO OCH), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHMIO M TIPOXOJSINNE Yepe3 BEPIITNHY), CEUCHUS I1apa, METOIbI TOCTPOCHUS
CEUYEHMI: METOJ| CJEeJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHMS, METOJ NEPEHOca
CEKYIIeH MIOCKOCTH.

BekTopbl 4 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepauuu HajJ BekTopamu. BekrophHoe
yMHOXX€HHE BeKTOpoB. (CBoiicTBa BEKTOPHOro yMHOXeHHs. [IpsiMmoyrosibHas
cUCTEMa KOOpAMHAT B npocTpancTBe. KoopauHatel BekTopa. Paznoxenue BekTopa
o 6azucy. KoopanHaTHO-BEKTOPHBIN METO/ MPU PEIICHUN T€OMETPUUECKHUX 3a/1ad.

J{BMKEHUA B IPOCTPAHCTBE

JBvxenuss npoctpanctBa. OtoOpakenus. JIBUKeHUS M PAaBEHCTBO (UTYP.
OO6mue cBolcTBa JBW)XEHUW. Buapl ABWXKEHUM: MapalljieibHBIM IMEPEHOC,
[EHTpAJIbHAsl CUMMETpHs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTh IPAKJAHCKON MO3ULIMKA 00YUYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  pOCCHMCKOro  OOIlecTBa,  NPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHHPOBAHUS DPANUYHBIX CTPYKTYD, SBICHHM,
MpoIeNyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHe
B3aMMOJIECTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHM C HX
(GyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXAAHCKON HMJIEHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSILIEMY POCCHMCKOM MAaTeMaTHKH, EHHOCTHOE OTHOILUEHHUE K
JNOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIKEHMM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
HKOHOMMKU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJACHUS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMKEHUN HAyKM M JEATEIbHOCTbIO YYEHOTO0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OyAYyLIEro;

4) 3cTeTHYeCKOE BOCTIMTAHME:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETHKY MaTE€MaTUYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, pEeUIeHUH, pacCy AeHUI, BOCOPUUMYHUBOCTD
K MaTeMaTUYeCKUM acleKTaM pa3uyHbIX BUJOB UCKYCCTBA;

5) puznveckoe BOCIMTAHHE:

cOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTEeMaTHYeCKUe 3HaHUSA B
MHTEpecax 3J0pOBOro U 6e30MmacHoOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pPOBbIO (370pOBOE NUTaHUE, COAJIAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryisipHas (pu3nvecKas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPH 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIBHOM 1€ATEIbHOCTBIO;

6) TpynoBoe BociMTaHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOHs, HHTEpPEC K
paznuuHbiM  cepam  MpoPecCHOHANBHON  JIEATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOD
Oynymeid npodeccun U peain30BbIBATH COOCTBEHHBIE JKW3HEHHBIC IUIAHBI,
FOTOBHOCTh W CIIOCOOHOCTh K  MAaTr€éMaTHYEeCKOMY  OOpa30OBaHUI0 U



CaMOOOpPa30BaHUI0 Ha MPOTSIKEHUH BCEU KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MATEMaTUUECKON HAPABICHHOCTH;

7) 3K0JI0TUYeCKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIBTYphl, ITOHUMAHHUE BIIUSHUS
COLMAIbBHO-D)KOHOMHYECKHUX IMPOILIECCOB HA COCTOSIHUE MPUPOJHONM U COILMATILHOU
Cpellbl, 0CO3HAHUE TJIO0ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpUEHTAITUS
Ha TPUMEHEHUE MaTEeMaTU4YeCKHX 3HAHUW JJIsl pEIIeHHs 3aJady B 00JIacTH
OKpYXaloUel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOYXHBIX
IIOCJICAICTBUH ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTI'0 IO3HAHMS

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAyKW W  OOMICCTBEHHOW  MPAKTUKH, TTOHUMAHHE
MaTEeMaTHYeCKONM HAyKH Kak cQepbl 4YeIOBEUECKON MAEsITeNbHOCTH, ITAaloB €€
pa3BUTUS M 3HAYUMOCTH [UJI PAa3BUTUS UMBUJIM3ALMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd W MaTeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHUpa,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYID M HCCIEIOBATEIbCKYIO JESITEIbHOCTD
VHIUBUIYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIE YHHBEPCATIbHBIE YUeOHbIE 1eiCTBUA

Ba3oBble Jjornuyeckue AeiicTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TIOHSATHUH, OTHOIICHWW MEXAYy TOHITHSIMH, (POPMYyIHPOBATH
OTpe/eIeHUs TOHATHIA, YCTAHABINBAThH CYIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIINY,
OCHOBaHUS 1Jis1 00001IEHUS U CPAaBHEHUS, KPUTEPHH MPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBbIBATh  CYXKACHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, € IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUUS
B (pakTax, JAaHHBIX, HAONIOACHUSAX W YTBEPKICHUSAX, MPEaaraTh KPUTECPUH IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYHNL;

JieNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSITENIFHO J10Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHHIA
(TpsiMBIE€ ¥ OT TIPOTUBHOTO), BRICTPAUBATh APTYMEHTAIINIO, TPUBOJAUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIACHHUS U BHIBOJIBI;

BBIOMpaTh CMoco0 penieHuss ydeOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUMAHTOB  pEIIEHHUs, BbIOMpaTh HauOoyiee MOAXOASAIIMM ¢ y4€TOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBateabcKue e CTBHUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMNPOCH,  (PUKCHpYIOIIME  TPOTHUBOpEUHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHpPOBATH THIIOTE3Y, apIyMEHTHPOBATH
CBOIO MTO3UIIHI0, MHEHHE;

HIPOBOJUTH CaMOCTOSITEIILHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEJOBAHNE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCcKoro 00beKTa, SBJICHHUS, Mpolecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXTy 00BEKTaMH, SIBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIUPOBAaTh OOOOILICHHS] U BBIBOJBI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUSA, OIEHUBaThb JOCTOBEPHOCTD
MOJYYEHHBIX Pe3yJIbTaTOB, BBIBOJAOB M 0000IIECHUIA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TMIpollecca, a TaKKe BBIIBUTATh
MPEIOJIOKEHNS O €T0 PA3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nungopmanmeii:

BBISIBJISITH Je(UIUTHI UHPOPMAIIUHU, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOIIPOC U JUISI pEeILICHUS 3a/1a4H;

BBIOMpPATh MH(OOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTM3HPOBATD,
CUCTEeMAaTU3HPOBaTh M HWHTEPIPETHUPOBATh WH(GOPMALMIO PA3TUYHBIX BHUAOB HU
(dhop™M mpeaCcCTaBICHMUS;

CTPYKTYpHUPOBaTh MH(OPMALIMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH IpauuecKH;

OLIEHUBATh Ha/IEKHOCTh UHpOpMaLuu o CaMOCTOSITEJIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe TeiicCTBUS

Oo0menmue:

BOCHpI/IHI/IMaTB 51 (bOpMy.]'II/IpOBaTB CY)KILGHI/IH B COOTBCTCTBHMU C YCJ'IOBI/IﬂMI/I nu
HEeIsIMH  OOILEHUs, SICHO, TOYHO, IPAMOTHO BBbIpaXXaThb CBOIO TOUYKY 3pPEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3aadH,
KOMMEHTHPOBATh TIOJyYCHHBIN PE3YJIbTAT;

B XOJI¢ OOCYXXJICHHS 3aJiaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOH TEMBI,
npoOieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pGIHeHI/Iﬂ, COITIOCTAaBJIAITH CBOU CY)KILGHI/DI C CY)KI[eHI/I}IMI/I I[pyrI/IX y‘-IaCTHI/IKOB
nuanora, oOHapy>KUBaTh PAa3jIMYMe W CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
(hopMyIMpPOBaTh PA3HOTIIACHS, CBOM BO3PAKCHUS;

IIPEJICTABIIATh PE3yJIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, MCCIICIOBAHU,
MPOEKTa, CaMOCTOATENIbHO BBIOMPATh (QopMaT BBICTYIUICHHS C Yy4&€TOM 3ajad
MIPE3EHTAINA U OCOOEHHOCTEHN ayTUTOPHH.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUA CaM0oOpraHu3anus:



COCTaBJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOMpPATh CIIOCOO PEeIIeHUs C
y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
1 KOPPEKTUPOBATh BApHUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOpPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIH HHTEJJIEKT:

BJaJ€Th  HABBIKAMM  MO3HABATENbHON  pediekcur Kak  OCO3HaHUSs
COBEPILIAEMbIX JEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIECTh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJS Tpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKON 3aJa4H;

MPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TP PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YyJIbTaTa LEIU U YCIOBUAM, OOBSICHATH IPUUHUHBI
JOCTIKCHUS VI HEIOCTHKCHUSI PE3YJIbTATOB NIESITEILHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHIMBUIYAIbHOU
paboThl mpU pemeHUH YYEOHBIX 3a7a4, MPUHUMATh I1€Jb COBMECTHOM
NEeSATENHHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOThI, paclpeaciisTh
BUJBI paboOT, JOrOBapuBaThCs, OOCYX AaTh IMPOIECC W Ppe3yJbTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B I'PYININOBBIX Gopmax paboThl (00CYyKIeHUs, 0OMEH MHEHHUH,
«MO3TOBBIE INTYPMBl» ¥ HWHBIE), BBIIOJHITH CBOK YacTb pabOThl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMU 4WICHAaMH KOMaH[bI, OII€HUBATh
KayeCcTBO CBOET0 BKJaja B OOIIMHA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

IHPEJMETHBIE PE3YJIbTATDBI

K xonity 10 kjiacca o0y4arnuics HayduTcst:

e CBOOOAHO OMEPUPOBATH OCHOBHBIMH TOHATHUSMH CTEPEOMETPHH TPU
pEelIeHUH 3a7a4 U MTPOBEICHUHN MaTEeMaTHUYECKUX PACCYKICHUI;

e TPUMEHSATh AKCMOMBI CTEPEOMETPUU M CIIECTBUSI U3 HUX MPHU PEUICHUU
reOMETPUYECKHX 3a]1ay;

e KJIacCH(pUIMPOBATh B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C yIjaMud B
IPOCTPAHCTBE: MEXIY IMPSMBIMH B MPOCTPAHCTBE, MEXIY MNPSAMOM U
IUIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (ITIpU3Ma,
nMpamMua, MPSMOYTOIBHBIN MapauieNenuIe, Ky0);

e KJacCH(UIIMPOBATH  MHOTOTPAHHUKH,  BBIOMpAsl  OCHOBAHUSA  JJIA
KJIaCCU(UKALIAM;

e CBOOOAHO OMNEpPUPOBATH MOHATUSIMU, CBS3AHHBIMM C  CEYEHUEM
MHOTOI'PaHHUKOB MJIOCKOCTHIO;

e BBINOJHATH napajijiesibHOE, LEHTPATIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHKE (DUTYp HA TUIOCKOCTh, BBIIOJIHATH M300pakeHUs (UTYyp
Ha TUIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOI'PAHHUKOB PA3JIMYHBIMU METOAAMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOMAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TIpU3Ma,
nMpamMua), TCOMETPUIECKUX TEN ¢ TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb U TUIOCKOCTh CHUMMETPHUM, LEHTP, OCh U IUIOCKOCTb CHUMMETPUU
urypsr;

e CBOOOAHO OMEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B [IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUSI HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JI0Ka3aTeJIbCTBO MATEMaTUYECKUX OTHOIICHUH U
HaXOXXJEHNE TEOMETPUUYECKUX BEIIMYWH, MPUMEHSS HW3BECTHBIE METOJbI
MIPU PENICHNH MAaTEeMAaTHYECKUX 3aJ]1ay MOBBIIIIEHHOTO W BEICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHSTH TMPOCTEHIIME TMPOTPAMMHBIE CpPEJICTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEILICHUN CTEPEOMETPUUECKUX 3a]1aY;

e W3BJEKaTh, MPEOOPA3OBBHIBATH M WHTEPIPETUPOBATH WH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YepTexKax U pUCyHKax;

e TMPUMEHSATH TIOJIyYCHHBbIE€ 3HAHUA HaA TMPaAKTHKE: CpaBHMBATh U
aHAM3UPOBATh PEAbHBIE CUTYyaIllH, MPUMEHITh U3YYCHHBIC MMOHATHS B
Mporecce TIOWCKa PEeHIeHUs MaTeMaTHYecKd  COpMYyITHPOBAHHON
poOJIeMbI, MOACIUPOBATh pPEATBHBIE CHUTYallUd Ha S3BIKE TE€OMETPHUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUH U TeopeM, ammapara ajireOpbl, peniarh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUIECKUX BEITUIHH;

e HMETh NPEICTABICHUS OO0 OCHOBHBIX JdTamax Pa3BUTHUS TEOMETPUM Kak
COCTaBHOW yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonity 11 kiacca o0yyarnuics HayduTcst:



CBOOOJHO OINEPUPOBATh IMOHSATUSMH, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOM U Cc(epruecKol TMOBEPXHOCTSIMHU, OOBICHAITH CIIOCOOBI
HOJTyYEHHUS;

ONIEpUPOBATH MOHATUSIMH, CBA3aHHBIMU C TEJIAMU BPAILEHUS: LIWJIUHAPOM,
KOHYCOM, c(pepoil u mapowm;

pacrmo3HaBaTh Tejla BpauleHus (LWIMHAP, KOHyC, cdepa u map) H
OOBSCHATH CIIOCOOBI MOTYUYESHHSI TEJ BPALCHMUS,;

KJIACCU(UIIMPOBATH B3aUMHOE PACIONIOKEHNE CPephl U MIIOCKOCTH;
BBIUMCIISATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpalLICHUS,
O00BEMBI M IUIOIIAM MOBEPXHOCTEW MHOIOIPAaHHUKOB M TEJl BpalCHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (pOpMyIT;

CBOOOJHO ONEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIIUSMU TeEI
BpallleHUsT U MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIUCAaHHBIA B cdepy H
OTMHCaHHBIM OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK WM TEJIO
BpalLEHUS;

BBIUUCIIATH COOTHOUIEHUSI MEX]y IUIOIIAIIMU ITIOBEPXHOCTEW U 00bEMaMU
IMOJOOHBIX TEN;

nu300paxaTb HU3ydaeMble (UTYpHI, BBIMONHATH (BBIHOCHBIE) IIJIOCKHUE
YepTeKU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (PUIYp: BHUJ CBEpPXY, COOKY,
CHHU3Y, CTPOUTh CEUEHUS TeJl BpalLlCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaThL M MpeoOpa3oBbIBaTh HHPOpPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, TMPEeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

cBOOOJHO ONEPUPOBATH MTOHITHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEpal HaJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JEKAapPTOBOM CUCTEME KOOPAUHAT;
peniaTb reOMETPUYECKHUE 3a7a4l HA BBIYHMCICHUE YIJIIOB MEXY MPSIMbIMU
U IUIOCKOCTSIMHM, BBIYMCIIEHME PACCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
11€JIOM, Ha IPUMEHEHNUE BEKTOPHO-KOOPAMHATHOIO METO/A ITPH PELICHUH;
CBOOOZAHO ONEPUPOBATh MOHSTHUSMHU, CBSI3AHHBIMM C JIBUKEHHUEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JABU)KCHUN;

BBITIOJHATh HM300pakKeHHWs MHOTOTPAaHHUKOB M TeNl BpallleHUs MpH
MAPAJUICIIBHOM ~ TEPEHOCE, LEHTPAIbHOM CUMMETPUH, 3€PKAIBHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus 0100,
CTPOUTh CEYEHHUsI MHOTOI'PAHHUKOB U TE€J BpAIllEHUS: CEYEHUs LMINHIPA
(mapanienbHO U NEPIEHIUKYISIPHO OCH), CEYEHMs KOHyca (IapajuleibHbIe
OCHOBAHMIO ¥ IPOXOJIAIIME YEPE3 BEPIINHY), CEUECHHUS 11apa;
UCIIOJIB30BaTh METO/Jbl IOCTPOEHUS CEYECHHI: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO IEPEHOCA CEKYIIEH MIOCKOCTH;



JOKa3bIBaTh TEOMETPUUECKNE YTBEPKICHNUS;

OPUMEHSTh T€OMETPUYECKHE (aKThl JJIsl PEIICHUS CTEPEOMETPUUYECKUX
3a1a4, OPEANOJIAralIuX HECKOJIBKO IIAaroB pPELICHUs, €CIU YCIOBUSA
IPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOM (hopMme;

pemarph 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKMX OTHOLICHUN W
HaXO0KJICHUE T€OMETPUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPY PELIEHUN CTEPEOMETPUYECKUX 3a1a4;

IIPUMEHATh  IIOJIYYEHHbIE  3HAHWS HA  IPaKTUKE:  CPaBHUBATS,
aHaJM3UPOBATH U OLICHUBATH PEAIbHBIE CUTYallUH, IPUMEHSATh NU3yUYCHHbIC
NOHATHS, TEOPEMbI, CBOWCTBA B IMPOLECCE TIOHUCKA PEUICHUs
MaTEeMaTH4YeCKH  CPOPMYJIUPOBAHHON  MPOOJIEMBI,  MOJEIMPOBAThH
peanpHble CUTyallUd HA A3BIKE I€OMETPUHU, MCCIENOBATh ITOCTPOCHHBIE
MOJEIN C HCIOJIb30BAaHUEM TI€OMETPUYECKMX IIOHATUH W TEOPEM,
anmaparta aiureOpbl, pelarh MpPaKTUYECKHe 3a7aud, CBS3aHHbIE C
HaXO0KJICHUEM T€OMETPUUECKNX BEJINYMNH;

UMETh TPEJCTaBICHUA 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KouunyecTBO yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3ae/ioB H TeM (uudposbie)
n/n NMPOrpamMmbl Bcero Koutpoaurie | Tpaxruyecikue oOpa3zoBare/ibHbIE
padoThI padoThI pecypesr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHoe pacnionoxeHue npsMbIx B 6 !
MIPOCTPAHCTBE
3 [TapanneabHOCTh MPSAMBIX U IIJIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepneHz[mfympHocn TPSIMBIX U )5
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTiabl ¥ pacCTOSHUS 16 1
MHororpaHHuKu 7 1
BekTopsl B IpOCTpaHCTBE 12
g HOBTovpeHMe, 00001IIeHNE U CHCTEMATU3AIIH 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KITACC

KounyecTBO 4acos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/ Kontpoanueie | IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypen
1 AHanuTH4YeCKasi TeOMETpUs 15 1
) [ToBTOpEHwUe, 0606meHIEe u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpateHus 24 1
5 [Tnomaau MOBEpXHOCTH ¥ 00BEMBI 9 1
KPYTJBIX TEJ
6 JBmxenus 5 1
7 [ToBTOpeHwUe, 0606meHIEe u 17 )
cCUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







ITOYPOYHOE IIVTIAHUPOBAHUE

10 KITACC
KoJsmn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka KonTpoabnbie | IlpakTHyeckne
n/n Bcero H3yuyeHus | oOpa3zoBaTesibHbIE
padoThI padoThbI
pecypcsl

OcHoBHBIE ITpaBUIIa U300paXKEHUS Ha
PHUCYHKE MJIOCKOCTH, MapajIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPENHBI OTPE3KA

[ToHsATHS CTEpEOMETPUU: TOUKA, TIPsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBUiIa N300paKEHUS Ha PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX MMPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[ToHsTHS: TIepeceKaroIIUecs MIIOCKOCTH,
MepeceKaroNINecs MpsiMasi ¥ TUIOCKOCTB;
TIOJTYTIPOCTPAHCTBO

[ToHsATHS: IEpeceKarorecs IO0CKOCTH,
MePeCeKaIOINecs MPsIMast v MJIOCKOCTD;
MIOJTYTIPOCTPAHCTBO

MHororpaHHuKHu, H300pakeHHe
MPOCTEUIINX IPOCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIOIINX O0BEKTOB

MHororpaHHuKu, n300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBHUA U3 HUX

AKCHOMBI CTEpEOMETPHUH U IIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBbHIE
cienctBus u3 HuX. CrocoObl 3a1aHus
MPSIMBIX U TJIOCKOCTEHN B MPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U TIOCKOCTEH

10

N300pakeHne ceyeHui mupamMuisl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux
pé6pa. N3o0pakeHue nepecedeHus
IIOJIy4E€HHBIX INIOCKOCTEN. PackpamBanue
MIOCTPOEHHBIX CEUEHHH pa3HbIMU LIBETaMHU

11

N300pakeHue ceyeHHi mupamMuibl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIy4E€HHBIX IUIOCKOCTEN. PackpamBanue
IIOCTPOECHHBIX CEYEHUH Pa3HbIMU LIBETaMU

12

N3o0pakeHue cedeHnid mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHue nepecedeHus
IIOJIy4EHHBIX IUIOCKOCTEN. PackpamnBanue
MIOCTPOCHHBIX CEUEHUI Pa3HBIMU LIBETAMU

13

N300pakeHne ceyeHui mupamMuisl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux
pé6pa. N3o0pakeHune nepeceyeHus
IIOJIy4E€HHBIX INTOCKOCTEN. PackpamnBanue
MOCTPOEHHBIX CEUEHHH pa3HBIMU LIBETAMHU

14

Meton crnenoB Ui IOCTPOCHUSI CEUEHUN




15

Meroa cnefoB i1l HOCTPOEHUS CEUCHUI.
CBoiicTBa nepeceueHn i MPSAMbIX U
IJIOCKOCTEN

16

Mertoa cnefoB sl HOCTPOSHUS CEUCHUI.
CBoiicTBa nepeceueHn i MPsSAMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuit B nupamuse, kKyoe
o TpéM Toukam Ha pébpax. Co3ganue
BBIHOCHBIX YEPTEKEW U 3aIIUCh 1Iar0B
MTOCTPOEHUS

18

[TocTpoenune ceuenuit B nupamuse, kKyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX ‘-IGpTG)KGﬁ U 3alliUCh 1aroB
MOCTPOCHUS

19

[TocTpoenue ceueHuit B nupamuse, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX ‘-IGpTG)KGﬁ " 3alliUCh 11aroB
MOCTPOCHUS

20

[TocTpoenune ceueHuit B nupamuse, kKyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX ‘-IGpTG)KGﬁ " 3aIlliUCh 11aroB
MOCTPOCHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOIMOPLHMOHANIBHBIX 0Tpe3kax. [Togobue
TPEYTOJIbHUKOB

22

IToBropenue mnanumerpun: Teopema
Memnenas. PacdeTsl B CEUEHUSIX Ha
BBIHOCHBIX 4epTexax. McTopus pa3Buths
IJIAHUMETPUU U CTEPEOMETPUH




23

KonrtponbHas padota "AKCHOMBI
crepeomerpun. CeyeHus"

24

B3aumHoe pacnosnokeHue npsiMbIX B
npoctpancTBe. CKpeluBaroLIecs
npsmble. [IpusHaky ckpemuBarommxcs
npsMbIx. [lapamiensHble npsiMbIe B
IPOCTPAHCTBE

25

Teopema 0 CyIlIECTBOBAHUU U
€IMHCTBEHHOCTH MPAMON MapasuieIbHON
JAHHOU IPSAMOM, TPOXOSIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIEH Ha TaHHOU
npsMon. JlemMma o nepece4eHun
MapajvieabHbIX TPSIMBIX MIOCKOCTHIO

26

[TapamtensHOCTB Tpex npsAMBbIX. Teopema o
TpEX NapauIeIbHBIX NPAMBIX. Teopema o
CKPELIUBAIOIINXCS MIPSAMBIX

27

[TapannenbHOE MPOSKTUPOBAHUE.
OCHOBHBIE CBOICTBA MApaLICILHOTO
npoekTrpoBanus. M3o0pakeHne pa3HbIxX
¢buryp B napanienbHOU IPOESKINH

28

[enTpanpHas npoeKkuus. Yo ¢
COHAITPaBJICHHBIMU CTOPOHAMH. YTOJ
MEXIY NPAMBIMU

29

3amayn Ha 10Ka3aTeIbCTBO U
HCCIIeJOBAHNE, CBI3aHHBIE C
PacCIoJIOKEHHUEM IIPSIMBIX B TIPOCTPAHCTBE

30

[ToHsiTHs: MapamwienbHOCTh IPSAMOU U
IJIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSMOI U TNIOCKOCTH.




CaolicTBa napayijIeIbHOCTH NPSAMON U
IUIOCKOCTH

31

I'eomeTprueckue 3a1a4u Ha BBIYUCICHUE U
J0Ka3aTeNIbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO IIPSIMBIX U IUIOCKOCTEMN
B IIPOCTPAHCTBE

32

ITocTpoenue cedeHus, NPOXOASILETrO Yepes
JAHHYIO IIPSIMYIO HAa 4EpTEkKe U
[apaJuIeIIbHOTO ApYyroy npsimou. Pacuér
OTHOLLICHUH

33

[TapannensHas mpoekys, TPUMEHEHNE
JUTSl IOCTPOCHUS CEUCHUH Ky0a u
napauienenumnena. Coiicrsa
napajuieJienuIe a U mpu3Mbl

34

[TapannensHble 1ockocTH. [Ipru3Haku
[apaJUIEIbHOCTH JIBYX IUIOCKOCTEH

35

TeopeMa 0 napasuieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, MIPOXOASIIEH
4yepe3 TOUKY, HE IPUHAJUIEkKAILYI0 JaHHOU
IUIOCKOCTHU U CIEJCTBHSI U3 HEE

36

CBolicTBa napaJiiesIbHbIX MIIOCKOCTEN: O
[apaJUIeIbHOCTH MIPSIMBIX MEPECEUECHHUS
IIPY [IEPECEUEHUN JIBYX MapajIeIbHBIX
TJIOCKOCTEMN TpeThen

37

CBoiicTBa napauienbHbIX IIIOCKOCTEH: 00
OTpe3Kax NapauleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NapajlieIbHbIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NPSIMOIL C
JBYMsI NapajljIeIbHBIMU IIJIOCKOCTAMU




38

[ToBTopenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

IloBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 IPSIMOYTOJILHOTO
napajuienenumneaa

41

Brruncnenue JIMH OTPEe3KOB B KyOe U
MPSIMOYTOJIbHOM HapajuieNienunesie

42

[TeprieHAUKYASAPHOCTH NPSIMOK U
mockocTy. [Ipusnak
NEPIEHANKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH

43

IlepneHIUKYIAPHOCTD IIPSIMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPSIMOU U
IUIOCKOCTH

44

TeopeMa 0 CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSMOM, TPOXOAAIICH
yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYIISIPHOU K IIJIOCKOCTH

45

[1mockoCTH U IEPIIEHIUKYJIIIPHBIE UM
IpsAIMBIE B MHOTOIPAaHHHUKAX

46

[11nockoCTH U epHEeHAUKYISIPHBIE UM
MpsIMbIe B MHOTOTpaHHHUKAX

47

IlepnieHAUKYISAp U HAKIIOHHAS.
ITocTpoeHue nepneHuKyisapa U3 TOYKU Ha

MIPSIMYIO

48

[lepnieniuKynsip 1 HaKJIOHHASI.




ITocTpoeHue nepneHauKyisapa U3 TOYKU Ha
IIPAMYIO

TeopeMa 0 TpéX neprneHauKyIIsIpax

49
(mpsimast u oOpaTHas)

50 Teopema 0 TpEX nmepneHUKyIsApax
(mpsimast 1 oOpaTHast)

51 VYTros MeX 1y CKpenMBarOIMMUCS
MIPSIMBIMH
[Touck nepneHANKYIJISPHBIX IPSIMBIX C

52 MOMOIIBIO TIEPIEHANKYISPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenunii Kyda, mpu3MBblI,

54 MPaBUJILHON MUPAMUJIbI C TOMOIIBIO
OpPTOTOHAJILHOW MPOEKIIUU
[TocTpoenue ceueHuii Kyoa, IpPU3MBI,

55 [IPaBUJIBHON IUPAMUIBI C TOMOILBIO
OPTOTrOHAJIBLHOM MPOEKIINHU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO II0cKOCTH. [InockocTn
CUMMETpUI B MHOTOTpaHHHUKaX

57 IIpu3Hak nepreHMKyIIpPHOCTH IPSIMOU U
IIJIOCKOCTH KakK CIIEACTBUE CUMMETPUHU

58 IIpaBunbHbIe MHOTOrpaHHUKH. Pacuér
paccTOsSHUN OT TOYKH JI0 MJIOCKOCTHU

59 IIpaBunbHbIE MHOTOrpaHHUKH. Pacuér
PacCTOSTHUM OT TOYKH J0 IITIOCKOCTH

60 Crioco0ObI OMYCTUTP NEPICHIUKYIISIPHI:




CUMMCTpUs, CABUT TOYKHU 1O
napaieaIbHON MPSAMOM

61

CaBur no HenapaJIeIbHON IPSIMOH,
W3MEHEHUE PACCTOSHUI

62

Kontponbnas pabora "B3anmHoe
pacmooKeHue MPSIMBIX U IIIOCKOCTEH B
npoctpancTae”

63

[ToBTOpEHUE: Yoy MeX Iy IPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHUE: Yroa Mexay
CKpELIUBAIOIIMMHUCS IPSMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpryeckre METObl BBIYUCICHUS
yrila MeXAy NpsSIMBIMU B MHOTOTPaHHUKAX

66

JByrpanHubiii yroy. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOIO yria

67

[lepnenaukynspusle mwockoctu. CBoiicTBa
B3aMMHO NEPHEHANKYIISAPHBIX MITIOCKOCTEN

68

[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMOn
MEepeCceUYeHMs BYX MIIOCKOCTEN
MIEPIEHAUKYIISIPHBIX TPETHEU IUIOCKOCTH

69

[IpssMOyTONMBHBIN MapasIenenune; Kyo;
U3MEPEHUS, CBOMCTBA IIPSIMOYTOJIBHOTO
napaJuienenuneaa

70

Teopema o quaroHanu npsiMOyrojJbHOIO




napajjiejacnumneaa u CJICICTBUC U3 Hee

71

CrepeoMeTpHuuecKue U MPUKIIa HbIE
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSIMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napajuieNibHbIE MIOCKOCTH B CTAaHAAPTHBIX
MHOTOTpaHHUKaX

73

[Tapa mapajuienbHBIX MJIOCKOCTEN Ha
CKPEILUBAIOIINUXCS IPSIMBIX, PACCTOSIHUE
MEX/y CKpEUIUBAIOLUTUMUCS MIPSIMBIMU B
MPOCTBIX CUTyallUAX

74

PaccrosiHre OT TOYKH JI0 MJIOCKOCTH,
paccTostHUE OT MPSMOM 10 TUTIOCKOCTH

75

Beruncnenue pacCTOSIHUN MEXIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMU C
IIOMOILBIO IIEPIIEHIUKYIIIPHOU INIOCKOCTH

76

TpéxrpaHHblil yroJ, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TE€OPEMBbI KOCHHYCOB U CHHYCOB JJIs
TPEXTPAHHOTIO yIJIa

77

DneMeHTHI ChepruIecKoi TEOMETPHH:
reoIe3NYECKUE JIMHUA Ha 3eEMIIE

78

Kontponbnas padora "Yribl u
paccrosinus"

79

Cucremaru3zaius 3HaHUM "MHOTrOrpaHHHUK
U €ro 3JIEMEHTHI"

80

[Tupamuna. Buael nupamun. [paBunpnas
nupamMujia




IIpusma. IIpsimast ¥ HaKJIOHHAS IIPU3MBI.

81 [IpaBuibHas npuzma !

20 [IpsiMot mapasuienenumnen, 1
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brinykisie MHOrOrpanHuku. Teopema |
Dlinepa
Brinmykisie MHOTOrpanHUKHU. Teopema

84 Olinepa. [IpaBuiIbHbIE U TOJTyTIPABUIIbHBIE 1
MHOTOI'PaHHUKH

85 KontponbHast pabora "MHOrorpaHHuKH" 1

26 ITonsTHE BEKTOpa Ha IJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CymMmma BEKTOpPOB 1

88 Pa3HocTh BekTOpOB 1

89 [IpaBuno napamienenumena 1

90 YMHOK€EHNE BEKTOpa Ha YUCIIO 1
Pa3noxxeHue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHo€ pou3BeICHUE 1

93 Beruucnenue yria Mex1y BEKTOpaMH B |
IIPOCTPAHCTBE

94 IIpocreiimue 3a1aun ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aa4u ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a7a4u ¢ BEKTOpaMu 1

98 O06o0061IeHre U cucTeMaTH3alus 3HAHUHA 1




99 O06001IeHre U CHCTEMAaTU3aIIUs 3HAHUI 1
100 HroroBasi koHTpoIbHAs paboTa 1
101 HToroast KOHTpOJIbHAs paboTa 1
102 O06001IeHre U CHCTEeMaTU3aIIs 3HAHUI 1

OBIIEE KOJIMYECTBO HACOB I10
[NPOIT'PAMME

102




11 KITACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbIe

Bcero
padoTbI

IIpakTyeckue
padoThbI

JlaTa
H3y4YeHHs

DJIeKTPOHHbIE
nuppoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

[ToBTopenue Temsl "KoopiuHaTel BEKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

IToBTOpenue Tems! "CkansipHoe
IIPOU3BEAECHHUE BEKTOPOB"

IToBTOpeHue TeMbl "Bhruncienue yria
MEK]ly BEKTOpaMHU B IPOCTpAHCTBE"

[ToBTOpeHue Tembl "Y paBHEHHE TPSMON,
IIPOXOA1IeH yepes3 1Be TOUKH"

YpaBHEHHE IOCKOCTH, HOPMAJIb,
yYpaBHEHHUE MJIOCKOCTHU B OTPE3KaX

YpaBHEHHE UIOCKOCTH, HOPMAJIb,
YpaBHEHUE MIIOCKOCTHU B OTPE3KaX

BekTopHoe npon3sBeneHne

JIuHeliHbIE HEPaBEHCTBA, INHEHHOE
IIPOrpaMMHpPOBaHHE

JIuHeiHbIe HEpaBEHCTBA, JIMHEHHOE
MPOrpaMMHUPOBAHUE

10

AHanuTHYeCKHE METO/BI pacuéTa yria
MEXIy NPSAMBIMUA B MHOI'OTPAaHHUKAX

11

AHanuTHYecKrue MeTobl pacuéTa yria
MEXy TUIOCKOCTSIMU B MHOTOTpaHHUKaX

12

@opMyita pacCTOSIHUS OT TOYKH 10




IIJIOCKOCTH B KOOpAUHATAX

HaxoxneHnue pacCTOSHUI OT TOYKH 10

13
TIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUI OT TOYKH J10
MJIOCKOCTH B MPABUIBLHOM TUPAMU/IE

15 KontponbHas padoTa "AHanuTudeckas
reometpus"

16 CeueHust MHOTOTPAaHHUKOB: CTaHIaPTHHIE
MHOTOTPaHHUKH

17 CeueHMss MHOTOIPaHHUKOB: METOJ] CIIEI0B
CeueHust MHOTOTPaHHUKOB: CTaHIaPTHbHIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHbIe TPSMBIE U IIOCKOCTH:
napasiesibHble CeUeHUS

20 [TapanienbHbIe TPSMBIE U TIIIOCKOCTH:
pacuéT OTHOLIECHUI
[TapanienbHble NpsSAMbIE U MIIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIIUBAIOIIUMUCS
MPSIMBIMU
[leprnieniuKynsIpHbIE TPSIMBIE U

” IJIOCKOCTH: CTaHJaPTHHIC MaphI
MEePHEeHIUKYISIPHBIX IJIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB
[leprieHIUKYISIpHBIEC TIPSMBIE 1

23 IJIOCKOCTH: TEOPEMA O TPEX
MIEPIICHAUKYIISIPaxX

24 [lepneHauKynspHBIEC IPSIMBIEC U




IIJIOCKOCTH: BbIYUCJICHUA JJINH B
MHOI'OI'paHHUKax

25

IToBTOpeHue: omanu
MHOTOYT'OJIbHUKOB, (GOPMYJIBI JIJIs
10T IeH, COOOpaxeHus o 100us

26

[ToBTOpEHMeE: TOImAAN
MHOT'OYTOJILHUKOB, ()OPMYJTBI JIJISI
TJI01aIeH, COOOpaKEHUSI TTOT00MS

27

[ToBTOpeHue: nomanu
MHOTOYTOJILHUKOB, ()OPMYJIIBI JIJIs
TJI01a IeH, COOOpasKeHUS TTOA00HS

28

[Imomaau cedyeHnii MHOrOrpaHHUKOB:
IJIOIIA T TIOBEPXHOCTEM, pa3pe3aHus Ha
4aCcTH, COOOpaKEHHUsI TO00US

29

[Imomaau cedyeHnii MHOTOrpaHHUKOB:
TIJIOIIA TN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS TOA00HS

30

KonrponsHas padota "IloBropenue:
MHOT'OI'PaHHHUKH, CEYEHUs
MHOT'OTPaHHUKOB"

31

O06BeéM Tena. O0BEM MPSMOYTOJILHOTO
napaienenunena

32

3amaun 00 yIBOCHUH Ky0Oa, O KBaapaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpHUECKHE 3a/1a4H, CBS3aHHBIE C
00BEMOM TIPSIMOYTOJIBHOTO
napaJuiesenunena

34

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C




BBIUMCIEHHEM 00BEMA MpAMOYTOJIbHOTO

napasuienenuresna

35 OOBEM MPsIMOI IPU3MBI

36 CrepeoMeTpHueCKHE 3a/1a4H, CBSI3aHHBIE C
BBIUUCIIEHUEM 00BEMOB TPSMOM TPU3MBI

37 [IpuknanHele 3a1a4u, CBA3aHHbBIE C
00BEMOM TIPSMON MPU3MBI
Brruncnenue 00bEMOB TET ¢ TOMOIIBIO

38 onpenenéHHoro uarerpaina. O0bEmM
HAaKJIOHHOU IPU3MBI
Brruncnenue 00EMOB TeIT ¢ TOMOIIBIO

39 omnpeaenéHHoro uurerpaita. O6bém
MUPaMUIbI

40 dopmyna 00bEMa mupamMuibl. OTHOIIICHUE
00BEMOB MUPaMU/I C OOIITUM yTIIOM

A1 dopmyna 00bEMa mupamMuibl. OTHOIIICHUE
00BEMOB MUPAMHUJ ¢ OOLIUM YTIIOM

4 CrepeomeTpuyiecKue 3a/1a4u, CBSI3aHHbIE C
00BbEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH TUPaAMUIBL
[Tpukiagueie 3aaaun 1o Teme "OO0bEMBI

44 Ten", CBA3aHHEIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknanueie 3agauu o Teme "OO0bEMBI
Ten", CBSA3aHHBIE C 00bEMOM MTUPAMHUJIBI

46 [Tpumenenne 00bEMOB. Beruucienue

PaCCTOAHUA A0 IMIIOCKOCTH




KonrtponsHas padota "O6bEM

47 MHOTOTpaHHUKA"
Hunuuapuyeckas MOBEpXHOCTD,

48 oOpa3yrone HUIMHIPUIECKON
MOBEPXHOCTH

49 Humaap. [psmoit KpyroBon UIUHIDP.
[1nomane MOBepXHOCTHU LUIUHIPA

50 Konundeckas moBepxXHOCTh, 00pa3yroIne
KOHHMUECKOM noepxHocT. Konyc

51 CedeHue KOHycCa MIOCKOCTHIO,
MapajuieIbHOM IIOCKOCTH OCHOBaHUS

5) Yceuénnslii konyc. M300paxxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYyCa

54 [Tnomaae 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckure 3ajauu Ha

55 JIOKa3aTeJIbCTBO M BRIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IMINH/IPA, KOHyCca
CrepeomeTpuueckre 3a1a4u Ha

56 JIOKa3aTeJIbCTBO M BRIYMCIICHHE,
MMOCTPOCHUEM CEUEHUH IIMINHIPA, KOHyCca

57 [Ipukiagnble 3aa4n, CBI3aHHBIE C
LMIHIPOM

58 [IpukitagHble 3a1a4K, CBA3aHHBIE C
LWIHIPOM

59 Cdepa u map




60

[Tepeceuenue cdepsl u mapa c
iockocThlo. Kacanwme mapa u chepsl
IJIOCKOCTRI0. B v m300pakenue mapa

61

[Tepeceuenue cdepsnl u mapa c
iockocThio. Kacanwme mapa u chepsl
IJI0CKOCTRI0. B v m300pakenue mapa

62

VYpasuenue chepsl. [Inomans chepor u e
yacTen

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3a1ayu Ha
JOKa3aTCjIbCTBO U BBIYUCJIICHUC,
CBSI3aHHBIE CO cepoil U mapom,
MMOCTPOCHUEM MX CEUCHUI TNTIOCKOCTHIO

65

CrepeomeTpuueckue 3a1ayu Ha
JOKa3aTCjIbCTBO U BBIYUCICHUC,
CBSI3aHHBIE CO cepoil u mapom,
MOCTPOSHUEM MX CEYCHHI TNIOCKOCTHIO

66

[TpuknagHble 331241, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,
BBIYHCJIICHHA B Opr)KHOCTI/I, CTaHI[apTHBIe
nmogoous

68

Pazauunnie KOM6I/IH3HI/II/I TCJI BpallICHUA U
MHOTI'OI'PaHHUKOB

69

3agauu no Teme ""Tena U MOBEpXHOCTH
BpauieHus"

70

3agauu no Teme ""Tena U MOBEpXHOCTH
BpateHus"




71

KonrtponsHas pabota "Tena u
MOBEPXHOCTH BpalieHus"

72

O06wém unuHapa. Teopema 06 00BEMe
HPSIMOTO IIMJIMHIPA

73

Brrancnenne 00bEMOB TeIT ¢ TOMOIIBIO
ornpenenéHHoro uHTerpana. O0bpEM
KOHYcCa

74

ITmomaau 60KOBOIT M MOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuiecKue 3a/1a4u, CBSI3aHHbIE C
BBIYHCIICHUEM 00bEMOB IIWIIHHIPA,
KOHycCa

76

[Tpukiagueie 3anauu mo reme "OO0bEMBI U
TJI0ILA]IM TOBEPXHOCTEN Ten"

77

OO0BEM 11apa M MmapoBOTro CEKTOpa.
Teopema 00 06BEme mapa. [Tnomans
chepsl. CTepeoMeTpHISCKHE 3a/1a9H,
CBSI3aHHBIE C BBIYMCIIEHHEM 00HEMOB
1apa, mapoBOro CErMEHTa M MIapOBOTO
CeKTopa

78

[Mpuknanseie 3agauu o TeMe "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa 1
momasio cepbl. COOTHOIICHUS MEXTY
TIJIOINA ISIMHA TIOBEPXHOCTEHN U 00bEMaMu
MOTOOHBIX TEI

79

[TogoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne o0bpEMa rpu moao0uu.
CrepeoMeTpHUECKHE 3aa9H, CBSI3aHHBIC C




BBIUUCIIEHUEM 00BEMOB TEJ U IJIOLIAJIEH
MOBEPXHOCTEH

80

KonTponbnas padota "I[Lnomaau
MMOBEPXHOCTH U OOBEMBI KPYTJIBIX TET"

81

JIBroxenus mpocTpancTBa. OTOOpa)eHUI.
JIBr>keHus U paBeHCTBO ¢uryp. O0mue
CBOMCTBA JBUKECHUI

82

Buapl nBrmxeHnil: mapauiebHbIN
MEPEHOC, [IEHTPaIbHAsI CAMMETPHS,
3epKaJIbHAsi CAMMETPHS, IOBOPOT BOKPYT
IIPSIMOU

83

[TpeobpazoBanus mogodust. [Ipsimast u
cdepa Diinepa

84

FCOMeTpI/I‘ICCKI/Ie 3aa4u Ha IPUMCHCHUC
JBHIXXCHUA

85

KonrtponsHas padota "Bektops B
npocTpaHcTae”

86

Ob6o6maromee mopropeHue 11 moHATHH 1
METOJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHHIA:
"[TapanienbHOCTb NPSAMBIX U IUIOCKOCTEN
B MpOCTpaHcTBe"

87

Ob6o6maromee mopropeHue 11 moHATHH 1
MeTOJ10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIUs 3HAHHIA:
"BekTopsl B mpocTpaHcTBe"

88

O6o6maromee mopropeHue 11 moHATHH 1
MeTOoJ10B Kypca reometpun 10-11




KJIaCCOB, CUCTEMAaTH3aLIHs 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"

89

O6o6maromee nosropenue 11 nouaruit u
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIUs 3HAHHIA:
"OOBbeM MHOTOTpaHHHKA"

90

Oo6o6maromiee mopropeHue 11 moHATHH 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs] 3HAHHIA:
"OOBbeM MHOTOTpaHHHKA"

91

Oo6o6maromee mopropeHue 11 moHATHH 1
MEeTOJI0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMATH3aIlUs 3HAHU:
"[1nomaau MOBEpXHOCTH ¥ O0BEMBI
KpyIJbIX Ten"

92

Oo6o6maromee mopropeHue 11 moHATHH 1
METOJI0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aI1s 3HAHUIL:
"[Tnomaau MOBEpXHOCTH 1 O0BEMBI
KpyribIx Ten"

93

Hrorosas koHTpobHas paboTa

94

Hroroas koHTponbHas paboTa

95

[ToBTOpEeHue, 0000IICHHE U
CHUCTEMAaTH3aIus 3HaHUU

96

Hcrtopust pa3zBUTHS CTEPEOMETPUN KaK
HAyKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH




97

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH

98

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HayKH{ U €€ pojIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HayKH{ U €€ POojIb B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HayKH{ U €€ pojIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HayKH{ U €€ PojIb B Pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKHU U €€ POojIb B Pa3BUTHHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOIT'PAMME

102




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

JI.C. Aranacsu,B.®.byty30B 'eomerpus, 10-11 kmaccel. M.; IIpocBenmenue

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
B.A. Apogenko [loypounsie pazpabotku o reomerpuu. JuddepeHnupoBanHbIit

IIOIXO/I.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HNHTEPHET

Caiit "OUIIN", Caiit "Pemry EI'9"






