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HOACHUTEJBHASA 3AIINCKA

['eomeTpus siBasieTcss OMHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CpeaHEro oOIero
00pa3oBaHUsl, TaK KaK 00ECIEYMBAET BOZMOKHOCTh U3yUYCHUS TUCIUILUIMH €CTECTBEHHO-
HAYYHOW HAMPABICHHOCTH U MPEAMETOB TYMaHUTAPHOTO HUKJIA. [IockoNbKY norndeckoe
MBIIIUICHHE, (QopMHUpyeMOoe TpH H3YYCHUH OOYYarOlUIMMHCS TMOHSITUHHBIX OCHOB
r€OMETPUM, MPH JOKA3aTeJIbCTBE TEOPEM M TIOCTPOCHUM IEMOYKH JIOTUYECKUX
YTBEPKJICHUI MPU PEIICHUU T€OMETPUUECKUX 3a7]a4, YMEHUE BBIABUTATh U ONIPOBEPTaTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIOB3YIOTCS IPU PEIICHUH 3314 €CTECTBEHHO-HAYYHOIO
[UKJIa, B YaCTHOCTH (PU3UYECKUX 3a7ad.

Ilens ocBoeHust mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOaEéHHOM
YpPOBHE — Pa3BUTHE WHJMBHUAYATIbHBIX CIOCOOHOCTEH OOydYaromMXCA MPU U3YYCHUU
r€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaTteMaTtuka U HHQOPMATUKA
yepe3 00ecreueHue BO3MOXKHOCTH MPUOOPETEHUsI U MCHOJIb30BaHMs 0oJiee TTyOOKHX
reOMETPUYECKUX 3HAHUHN U IEUCTBUM, CIENU(PUUHBIX TEOMETPUH, U HEOOXOTUMBIX IS
YCHEIIHOTO MPOQPECCHOHATIBHOTO 00pa30BaHMsI, CBS3aHHOTO C MCIOJb30BaHUEM
MAaTEMATUKH.

[IpuopureTHbIMU 3ajjadyaMu  Kypca TE€OMETpUM Ha YriIyOJI€HHOM YpOBHE,
PaCIIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

paclIMpeHue MNPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOW KYJIbTYpbl U
(dhopMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUe MPEACTaBICHUS O TPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaXKHEHIIINX
MATEMATUYECKUX MOJENISAX, MO3BOJISIIOIIMX ONHUCHIBATH M M3Yy4YaTh pPAa3HbIC SIBIICHUS
OKPYXaIIIEro MUpA, 3HAHUE TMOHIATUHWHOrO ammapara mno pasaeny «CrepeoMeTpusd
y4eOHOTO Kypca Ir€OMETPHH;

dbopMHpoBaHrE YMEHHUS BJIaJ€Th OCHOBHBIMHU TMOHATHUSAMH O TMPOCTPAHCTBEHHBIX
durypax M WX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (OpMyJl U YMEHHUE HX
MPUMEHSTh, YMEHHUS JOKa3blBaTh TEOPEMbl W HAXOJUTh HECTaHAAPTHBIE CIIOCOOBI
pellIeHus 3a7ay;

dbopMHupoBaHrE YMEHHUS PACIIO3HABATH HA YEPTEkKAX, MOJICTISIX U B PEATBHOM MHPE
MHOTOTPAaHHMKHU U TeJa BPALLlEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

dbopMupoBaHUe TOHMMAaHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO TMOCTPOSHUS
MaTeMaTUYECKUX TEOopuid, (QOopMHpOBaHHE TIOHUMAHHUS POJIM AKCHUOMATHKUA TpU
MIPOBEICHUHN PACCYKICHUN;

dbopMHupoBaHWE YMEHHS BIAJETh METOJAMH JOKA3aTeIbCTB U aJITOPUTMOB
pELICHUsI, YMEHHUSI UX NPUMEHSTH, NMPOBOJNTH JOKA3aTEIbHBIE PACCYXKACHUS B XOJIE
peIlICHUsI CTEPEOMETPUUECKUX 3aJad M 3aJad C MPAKTUYECKUM COJICp)KAHUEM,
dbopMupoBaHUE TIPEACTABICHUS O HEOOXOJIWMOCTH JO0KA3aTeIbCTB IMPU OOOCHOBAHUU
MATEMATUYECKUX YTBEPXKICHUW M POJM AKCHOMATUKU B MPOBEACHUH AECHYKTHBHBIX
pacCyKJIeHUN;



pa3BUTHE U COBEPIICHCTBOBAHNE MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH
oOyJaronuxcsi,  MO3HABATEIbHOW  AKTUBHOCTH,  HMCCJENOBATEIbCKUX  YMEHUH,
KPUTUYHOCTH MBILUICHHS], HHTEpECA K U3YYEHUIO T€OMETPUH;

dbopmupoBaHre PYHKIIMOHAIIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH: YMEHUS
pacno3HaBaTh MPOSBICHUS] TEOMETPUUECKUX MOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHbIX >KU3HEHHBIX CUTYallUsIX W IPH W3YYEHUU APYTUX Y4YEOHBIX NPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEW, MOACIIMPOBAHUS PEAJIBHBIX CUTYaLIHUM,
UCCIIENOBAHUS IOCTPOEHHBIX MOJIEIIEN, HHTEPIPETALIMU TIOJIYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIepXKaTEIbHBIMU JIMHUSIMHU yueOHOTO Kypca «['eomerpusi» B 10—-11
KJ1accax ABIIOTCS: «IIpsAMBIE U INTIOCKOCTH B POCTPAHCTBEY, K MHOTOrpaHHUKNY, « Tena
BpalleHus», « BEKTOpbl 1 KOOPAMHATHI B TPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHME «YMETh OIEPUPOBATH
MNOHATUSIMWY», PEJIEBAHTHBIMU I'€OMETPUM Ha yriiyOs€HHOM ypoBHEe oOyueHus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJAEp)KATEIbHBIM JIMHUSAM yuyeOHOro Kypca, a
(hopMHpPOBaHHE JIOTUYECKUX YMEHUN paclpesesieTcss He TOJBKO MO COAEPKaTeIbHBIM
JUHUSIM, HO U 1o rojgaM oOydeHus. CopaepkaHue 00Opa3oBaHMs, COOTBETCTBYIOIICE
NpEeAMETHBIM  pe3ysibTaraM  ocBoeHHMs  DenepasibHOM  paboueld  IPOrpaMMbl,
pacnpeesIEHHBIM 10 rojilaM O0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPHUHIMIMAIBHBIM  BONpocaM oOywarouigecss  oOpalainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIA/ICHUE T€OMETPUUECKUMU OHSITHSIMU
M HaBbIKaMM IIOCJIEIOBATEIbHO W TMOCTYNATEIbHO, C COOJIIOJICHUEM MpUHIMUIIA
IIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO CHUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUM OOy4YaloIMXCs, pacimpsisi W  yriyonss e€, oOpasys MpOdYHbIE
MHO>KECTBEHHBIE CBSI3H.

[lepexoa K U3y4EHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co31aTh yciaoBus g qudpepeHunanuu 00yyeHus, TOCTPOEHUS! UHANBUIYAJTbHBIX
oOpa3oBaTeNbHBIX MpOrpaMM, OOecHeuuTh YriayOlIEHHOE H3y4YEeHHE TI'eOMETPUM Kak
COCTaBJISIIONIEH yueOHOTro nmpeamera «MaremaTukay;

HNOJATOTOBUTHh OOYYAIOIIMXCA K MPOJOKEHHIO M3YYEHUS! MATEMATHKU C Y4ETOM
BbIOOpa Oynymiedl mpodeccun, obecrieurBasi MPEEeMCTBEHHOCTh MEXAY OOIUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHoro kypca «['eomerpus» Ha yriayOa€HHOM YpOBHE OTBOJUTCS
204 4aca: B 10 knacce — 102 yvaca (3 vaca B Hegento), B 11 knacce — 102 gaca (3 yaca B
HEJIETTIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMATMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECS,
[apajulelIbHble U CKpelMBaroluecss npsmbie. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPSAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpaIbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapaiuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA MapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIen,
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIIEIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroroHanbHOE IIPOEKTUPOBAHUE.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (UTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpéEx
MEPIIECHINKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHBIA U MHOTOI'PaHHBIE YTJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yriia. CBOKMCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB U CUHYCOB IS TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsSAMOYTOJIbHBIN MTapaJICICIUIE U €r0 cBolicTBa. KpaTuanimue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiurepa. IIpocTpancrBeHHas
teopema [Iudaropa. [lupamunaa: n-yronbHasi nupamMuia, NpaBuIbHAs U yCEUEHHAs
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBUIBHOW MNHpPaMUIBL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs IPHU3Ma W IIPAaBWIbHAS NUPaMHIA,



IpaBWJIbHASA TPEYTOJbHAS MMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCASP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM U IOJHOM MMOBEPXHOCTU HPSIMOW MPU3MBL,
IUIONIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWIBHOM MHOTOIPDAaHHHUKE: CUMMETPHUS
napajulelienunesa, CUMMETPUS IPAaBWIbHBIX NPU3M, CUMMETpHUS IIPaBUIBHOU
MAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHBbIC, COHANPABICHHBIE U IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3loKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTUSA: IMIMHIpPUYECKAs MOBEPXHOCTb, KOHUYECKass IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, oOOpasyomue MoBepxHocTed. Tema BpalieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocTh. Pa3BépTka nnnmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CETMEHTA.

KomOuHauuu Ten BpamieHuss U MHororpaHHukoB. IIpusma, BnucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpalllCHUS.



[Tnomans MOBEPXHOCTH IMWIMHAPA, KOHYyCa, IUIOManas chepsl U e€ dJacTel.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPALICHUS: CEUYEHHUS LUIIMHIpA
(mapayuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEUYECHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHUI: METOJ| CIE€A0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYILIEH ITIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronmpHas cucrema
KOOpJAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHue BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHUss W paBeHCTBO (uryp.
OOmue cBoiicTBa JBWKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LEHTPAJIbHASI CUMMETpUS, 3€pKajbHas CUMMETPHs, IMTOBOPOT BOKPYTI MPSIMOMU.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTrocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM aclieKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puznveckoe BocIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JA€ATEIbHOCTHIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE ILIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,
TOTOBHOCTh H  CIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEeHieHWs 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MMPAKTUKH, TOHUMAaHNE MAaTEMaTHIECKOM
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TUBWIN3AIMK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATeIbHOCTh HHANBUAYAIHHO U B TPYTITIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HanboJee MOIXOAAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIOB, aHAIM3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBepPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu 06IHCHI/I$[, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N TIIMCBMCHHBIX TCEKCTAaX, AadaBaTb IIOSACHCHHA IIO XOI[y peIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B XOJI¢ OOCYXXJICHHS 3aJiaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KUBaTh Pa3jIMYMe€ W CXOJICTBO TO3UIMNA, B KOPPEKTHOU ¢opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0BaHUs],
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIUN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJLJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpU pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensiTh
BU/JIBI pa0OT, I0rOBApUBATHCS, 00CYKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIIOJIHATH CBOIO YacTh PaOOThI M KOOPAUHUPOBATH
CBOM JICUCTBHS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMHM MOHATHSIMH CTEPEOMETPUU MPU
pelIeHnN 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KIAcCCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIVIaMH B
IPOCTPAHCTBE: MEXKAY MPSAMBIMM B IPOCTPAHCTBE, MEXAYy HpSIMOH U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJIaCCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSAMH, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYPHI;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemiaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XJICHNE TeOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pelleHny MaTeMaTHMYeCKHUX 3a7ad MOBBILIEHHOTO U BBICOKOTO YpPOBHS
CJIOKHOCTH;

e IMPUMEHATH NPOCTEHIIME NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, TMPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHBbIE 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh peajbHBIC CUTYAIlMU, TPUMEHSATh U3YYCHHBIC MOHSATHUS B
mpolecce IOMCKAa  pelieHuss MaTeMaTU4yecku  CcQOopMyJIHpOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEANbHBIE CUTYallUd Ha S3bIKE T€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKUE 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NIPEICTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3AHHBIMU C IHJIAHIPUYIECCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHITUSMHU, CBI3AHHBIMHU C TE€JIAMH BPAILLCHUS: [UIUHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalCHUs,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpAIlCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMHU, CBSA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOI00OHBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4i Ha BRIYUCIICHHUE YTJIOB MEKY MPSIMBIMU U
MJIOCKOCTSAMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus OA00uS;
CTPOUTH CEYEHUsS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LWIMHIIpA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHMI: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;

MPUMEHATh TeOMEeTpUUYecKkre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHCHUS 33JIaHbl B IBHOW M HESIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJEHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

PUMEHSTH IMOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, AaHATTM3UPOBAThH
U OIICHUBATh pEAIbHbIC CHUTYyallMHM, MPUMEHATh W3YyYEHHBIC TMOHSITHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyallud Ha
S3BIKE TEOMETPHUH, UCCIEA0BATh MOCTPOECHHBIE MOJICNIN C UCTIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM TC€OMETPUUICCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/ HanmeHnoBaHue pa3iaeioB 4 TeM IPOrpaMMbl
I Bcero KonTtpoJbHbIe padoThI
1 BBenenue B crepeoMeTpuio 14
3 [TapamienpHOCTh IPSIMBIX U IVIOCKOCTEW B IIPOCTPAHCTBE 14
4 [leprieHIUKYISIPHOCTD MPSMBIX U TIIOCKOCTEN B 14 )
IIPOCTPAHCTBE
5 VYTIiel ¥ paccToOsIHUA 7
6 MHororpanHuku 23
7 BexkTtopsl B ipocTpaHcTBe 12
8 HexoTopbie cBeaeHUs U3 TIIITAaHUMETPUU 11
9 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUM 7 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9




11 KJIACC

Ne

n/ HanmenoBaHue pa3aeioB 4 TeM IPOrpaMMbl

I Bcero KonTposabHabie padoThl
1 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 15 1
2 Tena BpaieHus 24 1
3 O6bEM MHOTOTpaHHHKA 17 1
4 [Tnouiaay moBepxXHOCTU U OOBEMBI KPYTJIBIX TEI 1
5 JIBrkeHus 1
6 AHaUTHYECKas TEOMETPUS 15 1
7 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3allnsl 3HAHUN 17 2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuyectBo yacos
Ne n/m Tema ypoka KonTpoubHbIe
Bcero
padoTsbI
1 Beenenue B crepeomerpurto. [Ipeamer crepeomerpun 1
) OcHoBHbIE IpaBUIIa U300paKEHUS HA PUCYHKE INIOCKOCTH, NapaslIeIbHbIX 1
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTHs cTepeoMeTpUH: TOUKA, ITpsiMasi, JIOCKOCTh, IPOCTPAHCTBO.
3 OcHOBHBIE IpaBUIIa U300pPAKEHUS HA PUCYHKE INIOCKOCTH, apajlIeIbHbIX 1
HPAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
4 AKCHOMBI CTEPEOMETPUH 1
5 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1
6 AKCHOMBI CTEPEOMETPHHM U TEepBbIe clieAcTBUS U3 HUX. CocoOb! 3a1aHus |
OPSMBIX M IJIOCKOCTEH B pocTpaHcTBe. O0603HAaUEHUS NPSAMBIX U IIOCKOCTEH
7 [TapamienpHOCTD MPSAMBIX B IIPOCTPAHCTBE. 1
8 [TapamnenbHOCTb TPEX MPSIMBIX 1
9 [TapamienpHOCTb MPSAMON U IUNIOCKOCTH. 1
10 [Ipu3Hak napaaenbHOCTH NPSIMOM U TUIOCKOCTH 1
11 [Ipu3Hak napaaienbHOCTH MPSMOM M TUIOCKOCTH 1
12 B3aumHoe pacnionoxeHnue NpsiMbpIX B IPOCTAPHCTBE. 1
13 CxkpemmBaromuecs mpsMble 1
14 IIpu3HaK CKpeUBAIOIIUXCS IPSAMBIX. 1
15 IIpu3HaKk CKpeUBAIOIUXCS IPSAMBIX. 1




16 VYrois ¢ coHanpaBiIEHHBIMA CTOPOHAMH. 1

17 VYron Mexay npsMbIMHU. 1

18 [TapamiensHOCTB TIOCKOCTEH 1

19 CBoiicTBa napayIeNIbHBIX IIIOCKOCTEN 1

20 Pemenue 3amau na temy "l[lapamiensHoCTh TI0CKOCTEH" 1

21 Terpasap 1

22 [Tapannenenunen 1

3 N3o0paxenue ceueHuit TeTpasapa U napaiesenuresia, KOTopble MpOXOoIsT |
yepe3 ux péopa.

24 N3o0paxenue ceueHuil TeTpasapa u napauiesenumea, KOTopble MpOXOoIsT |
yepe3 ux peopa.

25 Merton ciaeoB s TOCTPOCHUS CEUCHMI 1

26 Merton cienoB i MOCTPOCHUS CEUEHUN 1

27 Merton cnenoB sl TOCTPOCHUS CEUCHUI 1

73 [TocTpoenue ceuenuii B mupamuie, Kyoe 1o TpéM ToukaMm Ha pEopax. |
Co3anne BRIHOCHBIX YEPTEXKEN U 3aIUCh IIaroB MOCTPOEHUS

29 [TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha péOpax. |
Co3nanne BRIHOCHBIX YEPTEXKEN U 3aIUCh IIaroB MOCTPOEHUS

30 [TocTpoenue ceuenuii B nmupamuie, Kyoe no TpéM Toukam Ha péOpax. |
CozniaHue BBIHOCHBIX YEpTEXKeH U 3alKCh 11aroB NOCTPOEHHUS

31 Konrtponsnas padora Nel o teme: "IlapannensHocTs miockocTei” 1

3 Teopernueckuii 3auet no riase Nel "[lapamnenbHOCTh NPSAMBIX U MIJIOCKOCTEM, |
aKCHOMBI cTepeoMeTpun”

33 Anamuz KP. [lepnenaukysipapie TpsiMbIe B TIPOCTPAHCTBE. 1

34 [lepnieH UKy PHOCTD MPAMOU U MJIIOCKOCTH. Pelienue 3aaay. 1

35 [TeprieHAMKYASIPHOCTD MPAMON U TUIOCKOCTH. Pelienne 3amay. 1




36 [Ipu3Hak nepneHIuKyJIIpHOCTH IPSIMOM U IJIOCKOCTH. 1
37 Teopema o mpsMOM MEPIEHANKYIISIPHON K MIIOCKOCTH 1
38 Pemenue 3anay Ha remy" IleprnieHquKyIspHOCTD IPSIMON U TUIOCKOCTH". 1
39 [lepnenauKymsip ¥ HaKJIOHHBIE. 1
40 PaccrostHue oT TOUKM 10 MJIOCKOCTH 1
41 Teopema 0 TpEX NEPHEHAUKYISAPAX. 1
42 [IpumeHeHnue TeopeMbl 0 TPEX MEPHEHAUKYISIpaXx. 1
43 VYron Mexay nNpsSMON U TUIOCKOCTHIO. 1
44 VYron Mexay npsMoi U INIOCKOCThIO 1
45 JIByrpaHHblii yrou 1
46 JIByrpaHHBIi yrou 1
47 IleprieHAMKYIAPHOCTD ABYX IJIOCKOCTEH 1
48 [Ipu3Hak nepneHauKyISIPHOCTH ABYX IJIOCKOCTEN 1
49 [IpstMmOyToNBHBIN NTapaIeIeHuIEeI. 1
50 MHoOrorpaHssii yroui. 1
51 Pemenue 3anay Ha Temy "lleprneHIuKYISIPHOCTD MPSMBIX U IJIOCKOCTEN" 1
52 Pemenue 3ana4 Ha Temy "llepreHAMKYIIPHOCTD NPSIMBIX U MIJIOCKOCTEN" 1
53 Konrtponbnas padora Ne2 Ha remy "llepneHIuKyIIpHOCTb NPSIMBIX U |
I10cKoCTER"
54 Teoperuueckuii 3auet Ne2 Ha temy "lleprneHIUKYIIPHOCTD MPSIMBIX U |
miockocTeit"
55 [TousiTue MHOTOrpaHHUKa. ['eoMeTpruUecKoe Teno. 1
56 Teopema Ditnepa 1
57 [Tpuszma 1
58 [Inomans nosiHoM 1 OOKOBOI MOBEPXHOCTH MPU3MBI. 1




59 [TpoctpancTBennas teopema [ludaropa 1
60 [Tupamua 1
61 [Tnomans moHoi 1 OOKOBOM MOBEPXHOCTH MUPAMHIBI 1
62 [IpaBunbHas nupamuaa 1
63 VYceuennas nupamua 1
64 [Tnomans monHoM 1 GOKOBOM MOBEPXHOCTH YCEUSHHOM MUPAMUJIBI. 1
65 CuMmMeTpus B IPOCTPAHCTBE 1
66 [TonsiTHE TPAaBUIBHOIO MHOTOTPaHHUKA 1
67 Bupl npaBUIIbHBIX MHOTOTPAaHHUKOB 1
68 DJIEMEHTBl CUMMETPHUH IPABUIIBHBIX MHOTOI'PAHHUKOB. 1
69 Pemenue 3anay no teme "MHOrorpaHHuku" 1
70 Pemenue 3anay no treme "[lpaBuibHble MHOTOTPAaHHUKH" 1
71 KonTponbHast padora Ne3 na Temy: "MHoOrorpanauku’” 1
72 Teopernueckuii 3auet Ne3 Ha remy "MHoOrorpanHuku" 1
73 Amnamus KP. [TonsiTve BeKTOpa Ha INIOCKOCTH U B ITPOCTPAHCTBE. 1
74 PaBeHCTBO BEKTOPOB B IPOCTPAHCTBE 1
75 HaxoxeHue JUIMHbI BEKTOPA. 1
76 CrnoxeHne BEKTOpOB 1
77 Brluntanne BEKTOpOB 1
78 CyMMa HECKOJIBKHX BEKTOPOB 1
79 YMHOKEHHE BEKTOPA HA YUCIIO 1
80 KoMmrutaHapHbie BEKTOPBI 1
81 [IpaBuio napannenenunena. 1
82 Pa3noxenune BeKTOpa 1o TpEM HEKOMILIAHAPHBIM BEKTOPaM. 1
83 KonTtponbhas padora Ne4 Ha Temy "Bekrops! B mpocTpancTse" 1




84 Teopernueckuii 3auet No4 Ha Temy "BekTopsl B mpocTpaHcTBE" 1
25 HekoTopsie cBeeHNs U3 INIAHUMETPUHU. YTJIbl U OTPE3KHU, CBA3AHHBIE C |
OKPYKHOCTBIO.
86 BnucanHble ¥ ONMCaHHBIE MHOTOYTOJIBHUKU 1
87 HexoTopsble cBeieHus U3 IIaHUMETpUH. Pelenue 3a1ay. 1
88 HexoTopble cBeieHUs U3 TIJIAaHUMETPHUU. PellieHre TpeyroibHUKOB. 1
89 HekoTopsie cBeneHus U3 IiaHuMeTpUu. Penenre TpeyroinbHUKOB. 1
90 HexoTopsie cBefeHMs U3 MIIaHUMETPUU. Pelienne TpeyroibHUKOB. 1
91 Teopems! UeBbl 1 Menenas 1
92 Pemenue 3anauy Ha npumeHeHue TeopeM UeBbl 1 MeHenas 1
93 HekoTopsie cBefeHMs U3 MIIaHUMETPUU. DJUIUIIC, runiepOoia, mapadona. 1
94 HekoTopsie cBeeHUs N3 TUIAHUMETPHH. DJUTHIIC, THIIepOoIa, mapabdoa. 1
95 Pemenue 3a1a4 no HEKOTOPHIM CBEICHUSAM U3 INITAHUMETPHUH. 1
96 IToBTrOpenue. [lapajuienbHOCTL B IPOCTPAHCTBE 1
97 [ToBTOpenue. [leprneHIUKYIIPHOCTH B IPOCTPAHCTBE. 1
98 IToBTOpeHME. MHOTrOrpaHHUKM. 1
99 [ToBTOpeHue BekTopbl B mpocTpaHCTBE. 1
100 Hroroas koHTpoabHas pabora 1
101 AHaln3 KOHTPOJIBLHON paboThl HTOTOBOE ITOBTOPEHHE. 1
102 Hrorosoe nmoBropeHue. 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




11 KJIACC

Ne
n/ Tema ypoka KonTpoubHbIe
Bcero
1| padoTsbI
CeueHusi MHOTOIPaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKHU
2 CeueHurst MHOTOTPAaHHUKOB: METOJI CJIEJIOB
3 CeueHnsi MHOTOTPaHHUKOB: CTaHJIapPTHBIE TUIOCKOCTH, IEPECEUCHHUSI IPSMBIX U
IJIOCKOCTEMN
4 [TapannensHble NPsMBbIE U TUIOCKOCTH: MapaJJICIbHBIE CEYCHUS
5 [TapannensHbie NPSIMBIC U TIFIOCKOCTH: PacU€T OTHOLICHUHN
6 [TapannensHble MpsMbIE U TUIOCKOCTH: YTIIbl MEXAY CKPEIIUBAIOLITUMUCS
MPSIMBIMU
7 [lepnieHIuKyNsIpHBIE MPSIMBIE U TUIOCKOCTH: CTaHAAPTHBIC MAPhI
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUHU MHOTOTPAaHHUKOB
[TepnienquKynsipHBIC TIPSMBIE U TNIOCKOCTH: TEOpPEMa O TPEX MepPHEeHIUKYIsIpax
[lepnieH UK yNSIpHBIE MPSAMBIE U TUIOCKOCTH: BBIYUCIECHUS ATUH B MHOTOTPAaHHUKAX
10 [ToBTOpEHME: MIOMIAN MHOTOYTOJILHUKOB, (DOPMYIIBI 7151 TIOIIAEH,
CO00pakeHUsI MOA00HS
1 [ToBTOpEHME: TUIONIAAN MHOTOYTOJIEHUKOB, (DOPMYJTBI JJIsI TUTOIIAICH,
COOOpaKeHHsI TIOTOOMS
12 [ToBTOpEHME: TUIOIIAAN MHOTOYTOJIEHUKOB, (DOPMYITBI JJISI TUTOIIAICH,
COOOpaKeHHsI TIOTOOMS
13 [Inomanu cedyeHnii MHOTOIPaHHUKOB: TUIOLIAAN TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUsI MOA00MS
14 [Inomanu cedyeHnii MHOTOIPaHHUKOB: TUIOLIAAN TOBEPXHOCTEH, pa3pe3aHus Ha

4acTH, COOOpaKeHUsI MOA00MS




15 Kontponbnas padota "[loBTOpeHNE: MHOTOIPaHHUKH, CEUCHHUS] MHOTOTPAaHHUKOB" 1

16 Hunuaapuyeckas MOBEPXHOCTb, 00pa3yolliye UIHHIPUIECKON TOBEPXHOCTH 1

17 Hwmnap. [psmoit kpyrosoit uunusAp. [nomans moBepXHOCTH HHWIMHAPA 1

18 Konnueckas moBepXHOCTh, 00pa3yronne KOHnIeCcKon mosepxHoctu. Konyc 1

19 CeueHure KOHYCa TNIOCKOCTHIO, TApAJLJICIbHON IIIOCKOCTH OCHOBAHMS 1

20 Yceuénnslii konyc. M300paxenne KOHYCOB U YCEUEHHBIX KOHYCOB 1

21 [Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHOM MMOBEPXHOCTH KOHYCA 1

22 [Tnomane 60K0BOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTU KOHYCA 1

7 CrepeomeTpruecKue 3aJa4M Ha I0KAa3aTENbCTBO U BIYUCIEHUE, IOCTPOCHUEM 1
CEUYEHU LIWIMHAPA, KOHYCa

24 CrepeomeTpruecKue 3aJa4u Ha I0Ka3aTENbCTBO U BIYUCIEHUE, IOCTPOCHUEM |
CEUYEeHMI LIWINH/IPA, KOHYyCa

25 [IpukitagHele 3aa4n, CBSI3aHHBIE C [IWIMHAPOM 1

26 [Ipukitaguele 3aa4n, CBSI3aHHBIE C [IUIMHAPOM 1

27 Cdepa u map 1

73 [lepeceuenue cepsl u mapa c maockoctbo. Kacanue mapa u cdepsl MaocKocThlo. |
Bun u nzo0paxenue mapa

79 [lepeceuenue cepsl u mapa c maockoctbo. Kacanue mapa u cdepsl MaocKocThlo. |
Bun u nzo0paxenue mapa

30 VYpaBuenue coepsl. [Tnomans cheps u e€ yacreit 1

31 Cummetpus cdepsl U mapa 1

1 CrepeoMeTpuuecKre 3aJJaui Ha J1I0Ka3aTeIbCTBO U BHIUHCIICHHE, CBA3aHHbBIE CO 1
cdepoit ¥ mapoM, NOCTPOEHUEM UX CEUEHUHN TIOCKOCThIO

13 CrepeoMeTpHuuecKre 3aJa4ui Ha 10Ka3aTeIbCTBO U BEIUHUCIIEHHE, CBA3aHHBIE CO |
cdepoii u mapom, IOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO

34 [Ipuknanuele 3ana4un, cBsi3aHHBIE CO c(epoid U IapoM 1




HOBTOpeHI/IGZ OKPYKXHOCTb Ha INIOCKOCTHU, BBITHUCJICHUA B OKPY’KHOCTH,

35 1
CTaHJIapTHBIE TIO00US

36 Pa3znuynble KOMOMHALIMY TeJl BpaIlleHUsI U MHOTOTPAHHUKOB 1

37 3amauu o Teme "Tena U MOBEPXHOCTH BpalieHus" 1

38 3agaum o TeMe "Tena ¥ MOBEpXHOCTH BpaleHus" 1

39 KonTponbhas pabota "Tena u moBepXHOCTH BpalieHus " 1

40 O06béM Tema. O6beM IPSIMOYTOJIBHOTO TIapasuIeyIeTIIe /1a 1

41 3agauu 00 yBO€HUHM Ky0a, 0 KBagpaType Ky0a; 0 TpUCEKLUH yria 1

42 [IpuknanHble 3a1a4um, CBSI3aHHBIE C BBIYUCIEHUEM 00BEMA MPSIMOYTOJIBHOTO |
napasuiefienuneaa

43 CrepeoMeTpHuyecKre 3aJauu, CBI3aHHbBIE C 00bEMOM MPSIMOYTOJIBHOTO 1
napajuiesenunea

44 O06BEM TIPSIMOI TTPU3MBI 1

45 CrepeoMeTpuyecKre 3a7]a4, CBS3aHHbIE C BEIYUCICHHEM 00bEMOB IPSIMOI |
MIPU3MBI

46 [IpuknanHele 3a1a4m, CBSI3aHHBIE C 00BEMOM IPSIMON TTPU3MBI 1

47 Beruucienue 00bEMOB Tell € TOMOIIBIO ONpeAeaéHHOTo HHTerpana. O0bEéM |
HAKJIOHHOMW TTPU3MBI

43 Beruuciienne 00bEMOB Tell € TOMOIIBIO ONpeAeaéHHOTo uHTerpana. O0beéM |
MU PAMHU/TBI

49 ®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MUPAMHKJL C OOIIIUM YTIIOM 1

50 ®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MUPAMHJT C OOIIIUM YTIIOM 1

51 CrepeoMeTpuyecKHe 3a1auu, CBSI3aHHbIe ¢ 00bEMaMHU HAKJIOHHOM MPU3MBbI 1

52 CrepeomeTpruecKue 3a7a4u, CBsI3aHHBIE C 00BEMaMU MUPAMUTBI 1

53 [Mpuknanueie 3ana4yn mo Teme "OOBEMBI Ten", CBS3aHHBIE ¢ 00BEMOM HAKIIOHHOU |

IIPpHU3MBbI




54 [Ipuknagueie 3agaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE ¢ 00BEMOM IMUPAMU/TBI 1
55 [Ipumenenne 00bEMOB. BrruncieHue paccTosHUS 10 TUIOCKOCTH 1
56 KonTponbnas padbota "O0béM MHOTOTpaHHUKA" 1
57 O6bEm mumuHapa. Teopema 06 00bEME MPAMOTO MIJIUHIIPA 1
53 Brruuciienne 06EMOB Tell € MOMOIIBIO ONpeAeaEHHOT0 HHTerpana. O0bpEM |
KOHYca
59 [Inoujaayu G0KOBOM M MOJHOM NOBEPXHOCTH KOHYCA 1
60 CrepeoMeTpuyecKre 3a]]a4, CBA3aHHbIE C BEIYUCIECHUEM 00bEMOB IIMIIMHIPA, |
KOHYca
61 [Tpuknagueie 3agaun 1mo Teme "OOBEMBI M TUIONIAAN TOBEPXHOCTEH Te" 1
O0BéM mrapa u mapoBoro cekropa. Teopema 006 00bsEMe mapa. [Tnomane chepsl.
62 CrepeomeTpuueckue 3aa4u, CBI3aHHBIE C BEIYUCICHUEM 00BEMOB 111apa, 1
LIapOBOT'0 CErMEHTA U IIapOBOI0 CEKTOpa
[Ipuknanueie 3anaun no teme "OObEMBI TEN", CBA3aHHBIE C 00BEMOM 1IApaA U
63 momaasio chepbl. COOTHOLIEHUS MEXKTY TUIOIIAIIMH IIOBEPXHOCTEH 1 00bEMaMu 1
MOAOOHBIX TEJ
ITonoGHBIe Tena B mpocTpaHcTBe. M3MeHeHne o6bEma npu 1nogoouu.
64 CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C BRIUUCIIEHHEM 00bEMOB TE U 1
IJI0IIAEH TOBEPXHOCTEN
65 KonTtponbHas padora "[10111a11 MOBEpXHOCTH U 00BEMBI KPYTJIBIX TE" 1
66 [ToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha MJIOCKOCTH U B IPOCTpaHCcTBE" 1
67 [ToBTOpenue Tems! "CkansgpHoe pou3BeIeHNE BEKTOPOB" 1
68 [ToBTOpEeHME TeMBI "Bbhruncienue yria Mex,1y BEKTOpaMH B IIPOCTPaHCTBE" 1
69 [ToBTrOpenue Temsl "YpaBHEHNE TPSIMOI, MPOXOAIIEH Yepe3 1BE TOUKHU" 1
70 YpaBHEHHE IIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1
71 YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHHUE INIOCKOCTH B OTPE3Kax 1




72 BektopHoe npousBeneHue 1

73 JIuHeiiHbIe HEPAaBEHCTBA, JIMHEUHOE MPOrPAMMHUPOBAHUE 1

74 JInneliHbIe HEPABEHCTBA, JINHEWHOE IIPOrpaMMUPOBAHUE 1

75 AHanuTHyecKne METOJbl pacuéra yriia MeX1y NPsSMbIMU B MHOIOIPaHHUKAX 1

76 AHanUTHYECKHE METO/Ibl pacuéTa yriia MeXay IIOCKOCTSIMA B MHOTOI'PaHHUKAX 1

77 dopmyJiia pacCTOSHUSA OT TOUKHU JI0 IVIOCKOCTH B KOOPIHMHATAX 1

78 HaxoskieHne paccTostHUI OT TOYKH J0 IJIOCKOCTH B Ky0Oe 1

79 Haxox1eHne pacCTOSIHUM OT TOYKH A0 IJIOCKOCTH B IPABWIBHOW ITHUPaMULE 1

80 KontposbHas padota "AHamuTudyeckas reomeTpus” 1

21 JBrxeHus npoctpancTBa. OtobpakeHus. [{BrkeHus U paBeHcTBO puryp. Oduue |
CBOICTBA IABMKEHUIT

22 Bunbl aBukeHUi: apajuieabHbIi IEPEHOC, HEHTPAIbHA CHMMETPHSL, 3€pKalbHas |
CUMMETpHUS, IOBOPOT BOKPYT NMPSAMOM

83 [TpeobpaszoBanus mogodwus. [psmas u chepa Diinepa 1

84 I'eomeTprueckue 3aaun Ha IPUMEHEHUE IBUKEHUS 1

85 Kontponbnas padota "BekTopsl B mpocTpancTse" 1
O6o06maromiee nosropenue 11 nmoHsaTuit 1 MeToa0B Kypca reomerpun 10—11

86 KJIACCOB, cucTemMarusanus 3Hanuil: "[lapamienbHoCTh NPSAMBIX U IJIOCKOCTEN B 1
npocrpaHcrae”

37 O6o06maromiee nosropenue 11 moHsaTuit U MeToaoB Kypca reometpuu 10—11 |
KJIACCOB, CUCTEMAaTHU3alus 3HaHuil: "BekTopsl B mpocTpancTae”

28 O6o06maromiee nosropenue 11 nmousTuit u MeToaoB Kypca reomerpun 10—11 |
KJIACCOB, CUCTEMATHU3alus 3HaHui: "BekTopsl B mpocTpaHcTae”

29 O6o6matomiee nopropenue 11 nonsituii u Mmetof0B Kypca reomerpuu 10—11 1

KJIACCOB, cUcTeMaTu3aIus 3Hanuii: "O0beM MHOTOrpaHHUKA"




O6o6maromee moropenue 11 moHsaTuit u MeToa0B Kypca reometpun 10—11

%0 KJIACCOB, cucTemMaru3anus 3Hanuil: "OobeM MHOrorpaHHuka" !
O6o6maromee moropenue 11 moHsaTuit 1 MeToaoB Kypca reometpun 10—11

91 KJIaCcCOB, cucTemMaru3anus 3uanuii: "[1nomanyu noBepxHOCTH U 00BEMBI KPYTIIBIX 1
Ten"
O6o6maromee moropenue 11 moHsaTuit u MeToa0B Kypca reometpun 10—11

92 KJIacCOB, cucTemMaru3anus 3Hanuii: "[1nomanyu mnoBepxHocTu U 00BEMBI KPYTIIBIX 1
Ten"

93 HroroBas KOHTpoOJIbHAS paboTa 1

94 HroroBas KOHTpoOJIbHAS paboTa 1

95 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 1

96 Hcropus pa3BuTUs CTEpEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHUU COBPEMEHHBIX 1
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

97 Hcropus pa3BuTUs CTEpEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHUU COBPEMEHHBIX 1
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

08 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX |
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99 Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX |
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

100 Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX |
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

101 Ucropus pa3BuTHs CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHUU COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

102 Hcropus pa3BUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX |
WH>KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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