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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00eCIEeYMBaET BO3MOKHOCTh U3yUY€HHUS AUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHHE,  (opMUpyeMoe  NpuU  U3YUYEHUH
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETOYKHU JIOTUUECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HETOCPEICTBEHHO
UCITOJIB3YIOTCSl NIPU PELICHUM 3a]a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMmbl yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIOLIEH MmpeamMeTHol obnactu «MareMmaTtuka u
uHpopMaTuka»  uyepe3  oOecriedeHHe  BO3MOXKHOCTH  NpPUOOpEeTeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
0o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHIUEM MAaTEMAaTHUKH.

[IpropuTeTHRIMH 3a/layaMu Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aHMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MHUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIETO MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(¢opmMupoBaHue  yMmMeHHMs ~ BJaJ€Th  OCHOBHBIMHU  MOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YEPTEkKax, MOJACIAX U B pEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHMUS
MaTeMaTHUYeCKUX TeOopuid, (opMHpOBaHHE MOHUMAHUS POJIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHue yMEHHUS BIAJETh METOAAMH JI0OKA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ pelIeHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
GopMupoBaHUEe TPEACTABICHHS O HEOOXOAMMOCTH JOKa3aTeNbCTB  MNpPHU
000CHOBAaHUHM MaTEeMAaTUYECKUX YTBEP)KICHUI U POJIM aKCUOMATHKHU B IPOBEJCHUH
JNEAYKTUBHBIX PACCYXKACHUMH;



pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX HM  TBOPYECKUX
CHIOCOOHOCTEH 00y4aronuXcs, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBINIJICHUS, HHTEPECa K U3YICHHIO TEOMETPHH;

dopmupoBanue (GyHKIIMOHATHLHOW TPAMOTHOCTH, PEJIEBAHTHOW TC€OMETPHH:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS 3aBHCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEAlbHBIX CHUTYallMi, HCCIIEJJOBAaHUA TOCTPOSHHBIX MOJEIEH,
WHTEPIPETAIUN TTOJTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusroTcs:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BexkTopel ©  KOOpPAWHATHI B
POCTPAHCTBEY, «/[BIIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
NOHSITHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIBHBIM JTUHHSIM y4eOHOTro Kypca, a
GopMuUpOBaHUE  JIOTHYECKMX YMEHHH  pacrpenensieTcss He  TOJNbKO IO
COJIEPKaTEIbHBIM JIUHUSAM, HO U TI0 TogaMm oOydenwus. CoaepxaHue oOpa3oBaHUsI,
COOTBETCTBYIOIIIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi DenepanbHON padoueii
POrpaMMBbI, PACIPECIEHHBIM 0 ToJaM OOYYCHHUS, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0ydaroIuecs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUYECKUMU MOHSATUSIMH M HABBIKAMU IOCJIEIOBATEIBHO U MOCTYNATEIBHO, C
cOOJII0/IEeHNEM MPUHIIUIIA TIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00Yy4aroUIuXCsl, paCIIUpsisi U YriIyouss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3math  ycnmoBus s auddepeHnmanuu  OOydeHHS,  IMOCTPOCHUS
WHIUBUIYaJbHBIX  00pa30BaTEIbHBIX IIPOTpaMM, OOCCHEUYUTh YIIyOJIEHHOE
U3y4YEeHHE TeOMETPUN KaK COCTABIISIIONIEH yueOHOro npeamera «MareMaTukay;,

MOJIFCOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHHUS MATEMaTHUKH C
yuétoMm BbIOOpa Oynymied npodeccun, obecrneyuBasi MPEEMCTBEHHOCTb MEXIY
o01uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yudeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 gaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJNIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonoxkeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble U CKpelluBaromuecs mnpsiMmble. [IpU3HAaKW CKpENIMBAIOIINXCS
npsiMbIX. [lapanienbsHOCTh NPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPAMBIX, MapaICIbHOCTh MPSMO
u 1ockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHAMPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMU B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: mapasieiabHble
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, MapajuieNenunes,
MIOCTPOCHUE CEYECHUH.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MNapAJUIEIbHbIE W MEPHEHIUKYJAPHbIE K IIJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypl Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  IUIOCKOCTEH: TMpPU3HAK NEPHEHAUKYIIPHOCTU  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXAY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
yTOJI, TUHEHUHBIN YroJ JBYTPAaHHOTO yrila. TpEXrpaHHbIi U MHOTOTPAHHBIC YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: Nn-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJBbHBIM — MapajuleNIENUIIEl W €ro  CBOWCTBA.
Kparuaiimmue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHukKa. Teopema OJiinepa.
[IpoctpancTBennas Tteopema Iludaropa. Ilupammma: n-yronpHas mnHpaMuna,
npaBuUiibHasE W yceu€éHHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MPaBWIBHOM mNUpaMuabl. [IpaBuibHBIE MHOTOTPAaHHUKH: NpAaBUJIbHAS NpPU3Ma H
MpaBWIbHAS MNHPAMUJA, NpPaBWIbHAS TPEYroJbHAs MNHPAMUJIA W MPABUIbHBIN
terparap, KyO. IlpeacraBieHne O NpaBWIbHBIX MHOTOTPAHHHMKAX: OKTadJp,
JNONEKAdIP U UKOCADIP.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NHpaMUAbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B IPaBWIBHOM MHOTOTPaHHUKE: CHMMETPHS
Napajiejenunea, CUMMETPUSA MPABUIbHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IIAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJICHHbIE W I[POTHUBOIIOJIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHATHE KOMIUIaHApHBIE BEKTOPHI. lIpM3HAK KOMIUIAHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pPa3JIOKEHUHM BEKTOpa MO TPEM
HEKOMIUJIAHApHBIM  BekTopaMm. IIpsmoyronpHas  cucteMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsI3b MEXIYy KOOpJIMHATAMU BEKTOpA H
KOOpJIMHATAMU TOYEK. YTOJI MeEkIy BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHs: UWIMHIpPUYECKAss TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0Opaxenue e
BpallleHusI Ha TUIOCKOCTU. Pa3BépTka munuHapa u koHyca. Cummerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurnena u cieactBus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHnanuu Tenm BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
WINHAP, OMHWCAaHHAs OKojJo umiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocthio. [loHATHE MHOTOTpaHHHKA,
OMMHMCAHHOTO OKOJO cdepbl, cdeppl, BIUCAHHON B MHOTOTPAHHHUK WA TEJO
BpAIICHMSI.

[Tnomaas MOBEPXHOCTH IMWIMHIAPA, KOHYCA, TUIOMmaabs chepsl U e€ 4JacTei.
ITonobue B mpocTtpancTBe. OTHOmIEHHWE OOBEMOB, ILIOMIAACH IMOBEPXHOCTEH
nonooubIx Quryp. IlpeoOpasoBanue momoOus, roMoTeTHs. PelieHue 3amad Ha
MJIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPUIECKUX METOIOB.



[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJ BPAIIEHUS: CEUEHUS TUIIMHIPA
(mapayiieTbHO YW MEPHEeHIUKYJSIPHO OCH), CEUeHHs KOHyca (MapasulesibHbIe
OCHOBAHUIO U MPOXOASIIUE Yepe3 BEPILIUHY), CEUCHHS I1apa, METOAbl TOCTPOCHUS
CEUEHHMI: METOJ CJIEJA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ MEPEHOCA
CEeKyLIEU MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Omnepauum Haja  BekTopamu. BekrTopHoe
YMHOEHHE BEKTOpPOB. (CBOIICTBa BEKTOPHOTO YMHOXeHHUs. [IpsMoyrosibHas
cucTemMa KoopauHat B npoctpancTBe. KoopauHaTtel BekTopa. PasnoxkeHnue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TeOMETPUUYECKUX
3a7ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxeHus. J[BM>KEHUST U paBEHCTBO (UTYD.
OO6mue cBoiicTBa JABWKEHWM. Buasl JBWXKEHUIN: TapauielbHBIA TEPEHOC,
LHEHTpaJIbHAsA CUMMETpHUS, 3€pKajbHasi CHUMMETPHUS, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoo6us. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  oOIIecTBa,  MpeJCTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIXKCHUH B JIPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHII HayKh U JEATEIbHOCTBIO YYEHOro, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYUBOCTH
K MaTEMaTUYECKUM acIlleKTaM Pa3jIuyHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, peryisipHas (u3ndecKkas aKTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYIdy, OCO3HaHHE IIEHHOCTH TPYIOIIOOMs, HWHTEpEC K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnr W pPeaTru30BBIBATh COOCTBEHHBIC JKMU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:



c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpelibl, OCO3HaHHUE TII00ATBHOIO XapakTepa dKOJOTHYECKUX MPOoOIeM, OpUEeHTALUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWM JIg pelieHusl 3agady B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOM KyJIbTypOW KakK CpEJACTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIETOBATEIbCKYIO JIESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiicCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYCCKHX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIaccU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIONEHUAX U YTBEPXKACHHSIX, MpEJiaraTh KPUTECPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIEHO JTOKA3aTebCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTHUBHOTO), BRICTPAUBATH APTYMEHTAIMIO, TIPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BHIBOIHI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXOMAIUNA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIHCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE;

MIPOBOJUTH CAMOCTOSTEIFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oObeKTa, sIBJICHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;



CaMOCTOSITETLHO (OPMYJIUPOBATH OOOOIIECHUS U BBIBOJBI MO pe3ysibTaTam
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKXKe BbIIBUTAThH
MPEANOI0KEHHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH JA€(PUUUTH UH(DOpPMALUU, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BONIPOC U JJIsI pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPUpPOBaTh MH(POpPMAIIMIO, MPEJICTABIATh €€ B PA3IMUHBIX (PopMax,
WLUTIOCTPUPOBATh IpaduyeCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMU H
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yIIbTaT;

B XOJIe OOCYXKJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMHI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha IIOMCK
pEIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
auajora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IMO3MIIMNA, B KOPPEKTHOU dopme
dbopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

NPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, UCCISI0OBaAHNUA,
IIPOCKTa, CAaMOCTOSITEIIHHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBepcaJbHbIEe YYeOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH ILJIAH, aITOPUTM PEIICHUS 3aJa4M, BRIOUPATh CIIOCO0 pelieHus ¢
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMH  IIO3HABATECIIbHOW  peduiekcuu  KaKk  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4u;

MPEeBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh IIPH PEIICHUU 3aJ1auH,
BHOCHUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHIYyaIbHOU
paboThl MpW pelIeHHH YYEeOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JESATENbHOCTH, IUIAHUPOBATHh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI PabOT, JOrOBapuBaThCs, OOCYX IaTh TIPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXJeHUsS, OOMEH MHEHH,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATH CBOM JEUCTBHUS C APYTrMMHU Yl€HAaMU KOMAaHJbI, OLEHHUBATh
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIbTATHI

K xonmy 10 kinacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OIIEPUPOBATh OCHOBHBIMH TOHATHSMHU CTEPEOMETPUU TIPH
pEIICHNUH 3aa4 U MMPOBEJICHUH MaTEMaTHUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX MPU PEIICHUU
reOMETPUUECKHUX 3a/1a4;

e KJaCCU(PUIMPOBATH B3aMMHOE PACIOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MTPOCTPAHCTBE;

e CBOOOJIHO OIEpUPOBATh TOHATHSMHU, CBS3aHHBIMM C yIJlaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSMON U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAaHHUKOB (MpH3Ma,
nUpaMuIa, MPSMOYTOJIbHBIN Mapajuiesenunes, Kyo);

e KiIaccu(pUIMPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBAaHUA  JUIS
KJIaCCH(UKAITIH;

e CBOOOJIHO OMNEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPAaHHUKOB TTIOCKOCTBIO;

e BBITIOJIHATH napajieabHOe, IIEHTPAJILHOE u OpPTOTOHATBHOE
POEKTUpPOBaHKE (UTYP HA TJIOCKOCTh, BBHIMOIHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IWYHBIMH METOJAMU, BBITIOIHSTH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
MMpaMUJia), FEOMETPUUECKUX TEJ C MPUMEHEHUEM (HOPMYI;



CBOOOJIHO OINEPUPOBATH MOHIATHSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHM, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUH
durypsr;

CBOOOJHO OINEpPUPOBATh MOHSATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATAM B IPOCTPAHCTBE;

BBIIIOJIHATH AEHUCTBHS HaJl BEKTOPAMHU;

pemaTe 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIICHUH MATEMATUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXKHOCTH;

OPUMEHATh NPOCTEUIINE NPOrPAMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAlIMOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NPEOOPA30BBIBATH W HHTEPIPETUPOBATH HMHPOpPMALIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, MNpPEACTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

OPUMEHATh IIOJYyYEHHBbIE 3HAHUS HA INpPaKTUKE: CpaBHUBaTbh U
aQHAJM3HPOBATh PEAIbHBIE CUTyalMd, MPUMEHATh W3yUYECHHBIE MOHATUS B
npolecce MOMCKa  pelIeHHs MaTeMaTH4eCKH  COpMYITUPOBAHHOU
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CUTYallMM Ha $3bIKE T€OMETPHH,
UCCIIEA0BaTh MOCTPOCHHBIE MOJEIN C UCIOJIb30BAHUEM T'€OMETPHUECKUX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTb MPaKTHUUECKHUEe 3ajau,
CBSA3aHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEIINYNH;

UMETh MpEeACTaBICHUsI 00 OCHOBHBIX AITalax pPa3BUTUS I'€OMETPUU KaK
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IIHJIMHIPUYECKOMH,
KOHUYECKOM U c(epuvecKoll IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOJTYYEHHUS;

OTIepUPOBATH MOHSATUAMH, CBSI3aHHBIMHU C TEJIAMH BpPALICHUS: IIMIUHIPOM,
KOHYCOM, chepoit U mapom;

pacmo3HaBaTh Tela BpamieHus (IWIHHADP, KOHYC, cdepa U Mmap) u
OOBSCHATH CIIOCOOBI TIOYYEHHUS TEJ BPAIICHHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEphl U MIIOCKOCTH;
BBIYUCTISITh BEIWYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIlCHHS,
00BEMBI W TUIONMIAIA TIOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJI BPAICHWSI,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH, CBSI3AaHHBIMH C KOMOWHAIIMSIMHU TeEll
BpalllCHWsI © MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U
OMMCAaHHBIA OKOJIO cephl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIIICHHUS,;

BBIYUCTISITh COOTHOIIEHUSI MKy TUTOIIAISIMU TIOBEPXHOCTEN M 00BEMaMu
MMOJOOHBIX TEI;



n3o0paxaTh u3yyaeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) TIOCKHE
YepTeX U U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAIICHMUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M NPEOOPa3oBbIBATH HHPOPMALMIO O
OPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MNPEACTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

CBOOOTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJHAThH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;
peniaTb reOMETPUYECKUE 3a/1a4i Ha BBIYUCIICHUE YTIIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMH, BBIYHMCIIEHHWE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B
LIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1a NP PEILICHUU;
CBOOOJTHO ONEpPUPOBATH TMOHATHSIMH, CBSI3AHHBIMU C JIBDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIOJIHSITh U300paKEHHST MHOTOTPAHHMKOB M TEJI BpallleHUs] TIpU
napajyieIbHOM — TEPeHoce, IEHTPATIbHOW CUMMETPHUH, 3epKalbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSAMOU, MpeoOpa3oBaHus MoA00us;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TeJI BPAIICHUS: CEYEHUS LUIUHIpA
(mapanienbHO U NMEePIEHANKYISIPHO OCH), CeUeHUs KOHYca (MapasuiebHbIe
OCHOBAHHUIO ¥ MPOXOSIINE Yepe3 BEPUINHY ), CEUCHUS Iapa;
UCIIOJIB30BATh METOJIbl TOCTPOEHUS CEUEHMI: METOX CJIEAOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN MTOCKOCTH;
JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSTh Te€OMETpUYecKrue (PakThl JJIs PElIeHUs CTEPEOMETPUUYECKUX
3a/a4, MPEANoJIaralllinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IPUMEHCHHS 3aJ1aHbl B SIBHOW U HESIBHOU dopme;

pemaTh 3ajJadyd Ha JI0Ka3aTeIbCTBO MAaTEMAaTHUYECKHX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUS HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3HPOBATH U OLICHUBATH PEAJIbHBIE CUTYAI[UU, IPUMEHSATh U3YUYEHHBIE
NOHSTHS, TEOpPEMBI, CBOMCTBA B  IpoLECCE IIOMCKA  pELIEHUs
MaTEMaTUYeCKH  C(OPMYITMPOBAHHONW  TPOOJIEMBI,  MOJEIUPOBATH
peanbHblE CUTyallUH Ha SI3bIKE T'€OMETPHUM, HCCIEA0BATh MOCTPOEHHBIE
MOJIEIM C HCIOJIb30BAHHUEM T'€OMETPUYECKUX IOHATHA M TEOpPEM,
anmapara anreOpbl, pemaTh NPAKTHYECKHUE 3aJladd, CBS3aHHBIC C
HAXOXKJICHHEM T€OMETPUUECKUX BETUYNH;

UMETh MPEICTABICHUS 00 OCHOBHBIX ATallax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Komrpoapueie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe€ pacnoiokeHue NpsiIMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 8
MPOCTPAHCTBE
4 HepneHnmiynﬂpHocn TIPSIMBIX U o5
TUTOCKOCTEH B MPOCTPAHCTBE
5 VYTIIBl U pacCTOSTHUS 16 1
6 MHoTrorpaHHUKH 7 1
7 BexTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHE U CUCTEMATHU3AIINAA 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne n/m f::g;?;f;:::me PALCIOB M TEM Beero Konrtpoabubie | IlpakTuueckue g%ﬁ?ﬁ)ll;l:gbﬂme
padoTsbI padoTsbI pecypebi
1 AHanuTH4eckas reoMeTpus 15 1
2 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTeMAaTH3aIis 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBoxenust 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 2
cUCTeMaTH3aIus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHA cTepeomMeTpHuM: TOUKA, IpsMas,
TUIOCKOCTh, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[MonsiTus: IepeceKaroIuecs MmIOCKOCTH,
TIePeCceKarOIINecs PsMasi ¥ IIIOCKOCTB;
MOJTYITPOCTPAHCTBO

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
NepeceKaroIuecs npsiMas ¥ mioCKOCTh;
MIOJIYIPOCTPAHCTBO

MHuororpaHHUKH, U300pakeHue
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYLIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

AXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




cienctus u3 Hux. CrocoObl 3a1aHus
MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
O0603HayeHus IPSIMBIX U IJIOCKOCTEH

10

N300pakenue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEPE3 UX
pebpa. M3o0pakeHHe nIepeceucHIs
ITOJTYYEHHBIX IUIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxeHnne nepeceueHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOEHHBIX CEYEHUI Pa3HbIMU LIBETaMU

12

N300paxkenue ceueHnit nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YepPe3 UX
pé6pa. N3o0paxxeHne nepeceueHust
MOJIYYCHHBIX IJIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

13

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Merto cneaoB Jyisi TOCTPOSHUS CEUCHUIT

15

Merton ciie1oB ISl TOCTPOSHUS CEUSHUH.
CBoiicTBa nepecevueHuil MpsIMbIX U
IIJIOCKOCTEMN

16

Merto crie1oB AJis IOCTPOCHHS CEUCHUM.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEN

17

ITocTpoenue ceuenuil B nmupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIHUCh 1IAT0B




MOCTPOCHHUS

18

[TocTpoenwue ceueHwmii B nmupammue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX qepTemeI‘/’I " 3aIl1iCh HI1aroB
MTOCTPOCHHUS

19

[TocTpoenue ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha pEbpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MTOCTPOCHUS

20

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MTOCTPOCHUS

21

[ToBTOpenune mnanumerpun: Teopema o
MPOMOPLIMOHANBHBIX oTpe3kax. [lonobue
TPEYroJbHUKOB

22

[ToBTOopenue nmnanumetpun: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4YepTexkax. McTopus pazButus
IJIAHUMETPUHU U CTEPEOMETPUH

23

KonTtponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnosoxeHue npsmbix B
npoctpaHcTBe. CKpeluBaonInecs
npsimbie. [Ipu3Haku CKpemnBaroOmuxcs
npsameix. [lapannensHbie npsMbie B
MIPOCTPAHCTBE

25

Teopema o cymecTBoBaHUH U
€MHCTBEHHOCTH IIPSAMOM NapajuleIbHON
JAHHOM IPSAMOM, MPOXOAAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILleW Ha JaHHOMN
npssMoi. JIemma o nepeceyeHun
MapaJUIEIbHBIX NPSMBIX INIOCKOCTBIO




26

[TapamiensHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuIeIbHbIX NpsAMbIX. Teopema o
CKPELIMBAIOIIMXCS TPSMBIX

27

[TapannenpbHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICILHOTO
npoektupoBanusi. M3o00paxkeHune pasHbix
¢buryp B napauienbHONH IPOEKINN

28

[enTpanbHas mpoekuus. Yroic
COHAIPaBJICHHBIMA CTOPOHAMHM. YTOJI
MEXAY NPSIMbIMU

29

3amayn Ha JOKA3aTEILCTBO U
HCCIENOBaHNE, CBSI3aHHEIE C
pacIoI0XEHUEM NIPSIMBIX B IPOCTPAHCTBE

30

[TonaTHs: mapamIenbHOCTh NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUIEIILHOCTH NPSMOU U IJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH

31

I'eomeTrpuueckue 3a1auu Ha BEIYMCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3AHHBIC C
MapajuiebHOCTHIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOIAIIETO Yepe3
JAHHYIO IPSIMYIO HA YepTexke U
napajieJIbHOTO Apyroi npsMoi. Pacuér
OTHOILLIEHUM

33

HapannenLHaﬂ IpOCKOMA, IPUMCHCHUC
IJI1 ITIOCTPOCHU S ceueHH I KY68. u
apaJureJICinuIcaa. CBoiicTBa
TIapaJjiieJICIrIicaa 1 IMpru3mMabl

34

HapannenLHLIe IIIIOCKOCTH. HpI/I3HaKI/I
MapaJilICJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa O MapaJuICIIbHOCTHU U




CANMHCTBCHHOCTH IINIOCKOCTH, HpOXOI[HLLIeﬁ
yepes TOUKY, HE MPUHAJICKAILYIO TaHHON
IUIOCKOCTH U CJIENCTBUS U3 Hee

36

CpoiicTBa napauieabHbIX MJIOCKOCTEN: O
MapajuIeIbHOCTH MPSMBIX IEpECeUEHUs
IIpH NCPECCUCHUM [IBYX MApaJIJICIIbHBIX
IIJIOCKOCTEMN TPETher

37

CpoiicTBa napajuIeabHbIX MIIOCKOCTEN: 00
OTPE3KaxX MapaJlJICIbHBIX IMPAMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMU
IJIOCKOCTSIMU; O TEPECEUEHUH IPSIMOH C
ABYMSA TapaJIJICJIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ucdaropa na
TUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiesienuneaa

41

Brruncnenue AnuH 0Tpe3KoB B KyOe u
MPSIMOYTOJIbHOM HapajuiesienuIe e

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
TJI0CKOCTH

43

[lepnieHIUKyNIAPHOCTD MPSMOM U
mwiockoctu. [Ipusnak
MEePIEeHIUKYISIPHOCTU MPSAMOU U
TJI0CKOCTH

44

TeopeMa 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, MPOXOAIIeH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHOU K INIOCKOCTHU




[InockocTu U NEPIEHAUKYISPHBIE UM

45 IIpsIMblE B MHOTOTpaHHHUKAX

16 [InockocTu U neprneHAUKYISIpHbIE UM
IpsIMblE B MHOTOTpaHHHUKAX
[lepneHuKyIsip 1 HaKJIOHHASL.

47 [TocTpoenue neprneHuKysipa U3 TOYKU Ha
PSIMYTO
[lepneHauKyIsip ¥ HAKJIOHHASL.

48 [TocTpoenue nepneHuKynsapa U3 TOUKHA Ha
PSIMYTO

49 Teopema o0 TpEX nepneHANKYIIpax
(npsimast u oOpaTHasi)

50 Teopema o TpEX mepneHAUKYIIpax
(npsimast u oOpaTHast)

51 Yroa Mmexay CKpenBarouuMHUCs
IPSIMBIMU
ITouck nepneHAuKyYISApHBIX IPAMBIX C

52 TTOMOTIIBIO TIEPTICHANKYIISIPHBIX
IJIOCKOCTER

53 OpTOroHanabHOE MPOCKTUPOBAHUE
[TocTpoenue ceuenuii Kyoa, MPU3MBI,

54 MIPABUIBLHON MUPAMU[BI C TOMOIIBIO
OpPTOrOHAJIBHOM ITPOEKINH
IToctpoenue ceuenuil Kyoa, Ipu3Msl,

55 MPABUILHON MUPAMU/IBI C TIOMOIIIBIO
OpPTOrOHAJIBHOM MIPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIIocKocTu. ITnockoctn
CUMMETPHN B MHOTOTpaHHHUKAX

57 [Ipu3Hak nNepneHAnKyJIIpHOCTH MPSIMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

58 [IpaBuiIbHBIE MHOTOIPAaHHUKU. Pacyér




paCCTOSIHI/Iﬁ OT TOYKH OO0 ITINIOCKOCTH

59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObI OIyCTHTh NEPIIEHANKYIISPHIL:
CUMMCTpPUs, CABUT TOYKHU I10
NapaJuIeIbHON IPSIMOU

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHNE PACCTOSTHUN

62

KonTponsnas pabota "B3aumHoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
MIPOCTPAHCTBE"

63

[ToBTOpEHME: yron Mex 1y NpSIMBIMA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie METObI BBIYHMCIICHUA
yriia MCXKAYy NpsAIMbIMU B MHOT'OI'PAHHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
yIJI0B IBYTPaHHOIO yIia

67

[TepnienaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIEeHIUKYISPHBIX IITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH

69

[IpsiMoyrombHbIN Napauienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napajJiesienunea

70

TeopeMa 0 JUaroHaJii npsiMoOyroJibHOTO




Iapajijiejacnuicaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U IPUKIaJIHbIC
3aJ1a4M, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TNIOCKOCTH

75

Brruncnenue paccTosHAN MEX Ty
CKPELIUBAOIIMMUCS IPSIMBIMU C
ITOMOIIBIO NEPIICHINKYIIIPHON IIIOCKOCTH

76

TpéxrpaHHblil yroJy, HEPaBEHCTBA ISl
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO Yriia

77

DneMeHTHI C(hepUIEeCKO reOMEeTPHH:
reoJIe3UYeCcKue JIMHUU Ha 3emiie

78

KonTtponbHas padota "Yribl u
paccrosiHus"

79

CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK
M €ro 3JIeMeHTHI"

80

ITupamuna. Bunel nupamua. [IpaBunsHas
nvpamuja

81

[Tpusma. IlpsimMas 1 HaKJIOHHAs! TPU3MBI.
[IpaBunbHast mpU3Ma

82

[IpssmMo#t mapayienenunes,
IPSIMOYTOJIbHBIN Mapajuienenunes, Kyo




Beinykieie MHOTOrpanHuku. Teopema

83 Ditnepa !
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPAaHHUKH

85 KonTtpospHast pabota "MHOrOrpaHHuKH" 1

86 [ToHsiTHE BEKTOpA HA IJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 PazHocTh BEeKTOPOB 1

89 [TpaBwiio napasurenenuea 1

90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
Paznoxxkenne BekTopa 1mo 0azucy Tpeéx

91 BEKTOPOB, HE JIGKAIIHUX B OJTHOM 1
TUTIOCKOCTH

92 CkaysipHO€ TPOU3BEICHUE 1

93 Brrauciienue yria Mexay BEKTOpaMu B 1
MPOCTPAHCTBE

94 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1

95 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1

97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1

98 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1

99 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI 1

100 Hrtoropas koHTpoJIbHAs paboTa 1

101 Hrtoropas koHTpoJIbHAs paboTa 1

102 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KVIACC

KosnunyectBo yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabhubie | IIpakTuyeckue Hata unpposrIe
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypebi
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH M B IPOCTpaHCTBE"
2 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEACHNUE BEKTOPOB"
3 [ToBTOpeHue Temsul "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHNE TPSAMOH, 1
MPOXOJALIEN Yepe3 IB€ TOUKH"
5 YpaBHEHHE INTIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IUIOCKOCTU B OTpe3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBaHUE
9 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUpPOBaHUE
10 AnHanuTHuyeckre MeTo/bl pacuéra yria 1
MEX]ly IPSIMBIMH B MHOT'OI'paHHHMKaX
11 AnHanmuTHuyeckre MeTo/bl pacuéra yria 1
MEX/]1y IUIOCKOCTSIMU B MHOTOTPaHHUKaX
19 dopmyna pacCTOSHHS OT TOUKH JI0 1
IJIOCKOCTH B KOOPAMHATAX
13 HaxoxzaeHne paccTossHUN OT TOYKU J10 1
MJIOCKOCTH B KyOe
14 HaxoxaeHue paccTosiHUui OT TOYKHU 10 1




IIJIOCKOCTH B IIPABUJIbHOM NMPAMHUJIE

15

KonTtponsHas pabota "AHamuTHueCKas
reoMerpus’"

16

CeucHus MHOTI'OI'paHHUKOB: CTAHAAPTHLIC
MHOT'OI'paHHUKHA

17

CeucHus MHOTI'OI'paHHUKOB: MCTO/I CJICIOB

18

CGLIGHI/H[ MHOFOFpaHHI/IKOBI CTaHILapTHI)IG
IUIOCKOCTH, IEPECECUEHUS MPSIMBIX U
IJIOCKOCTEN

19

[TapannenpHble NPSAMBIE U TIIOCKOCTH:
MapajuIeIbHbIE CEUECHUS

20

[TapannenpHbIe NPSAMBIE U TIIOCKOCTH:
pacy€T OTHOIIEHUH

21

[TapannensHbIe TPSIMBIE U TJIOCKOCTH:
YIJIbI MEXAY CKPEIIMBAIOIIUMHUCS
NPSAMBIMU

22

[lepnieHiuKynspHbIE MPSIMBIE U
MJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEPIEeHIUKYIAPHBIX MIIOCKOCTEN 1
MPSIMBIX, CAMMETPHH MHOTOT'PaHHUKOB

23

[lepnieniuKynsApHbIE MPSMBIE U
IJIOCKOCTHU: TEOpeMa O Tpex
MIEePIEeHIUKYIIIpax

24

[lepnieniuKynsApHbIE MPSMBIC U
IJIOCKOCTH: BBIUMCIICHUS JJIUH B
MHOTOTPaHHUKAX

25

[ToBTOpEHue: momamm
MHOTOYTOJILHUKOB, (DOPMYIIBI JISI
rIonaaen, cooopaxeHusl moa00ust

26

[ToBTOpEHue: momaIu
MHOTOYTOJILHUKOB, (DOPMYIIBI JISI
TIoaAel, COoOpakeHHsl Mo A00usI




27

IToBTOpenue: miomaau
MHOTOYT'OJIbHUKOB, (pOpMyJIbI A5t
TI0MIA/IeH, COOOPAKCHHSI 11010 OHSI

28

[Inomany ce4eHn MHOTOTPaHHUKOB:
TUTOIIA/IA TIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaXKEHUS MOJ00us

29

[Tnomanay cedeHnii MHOTOTPaHHUKOB:
TUTOIIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPaKEHUSI 110 100Ut

30

KonTponsnas pabora "[loBTOopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOJIBHOTO
napauleIenunesaa

32

3amgaun 00 yIBOEHUHU Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKITUH yIiia

33

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C
00BEMOM MPSMOYTOIHLHOTO
napauiesienumnea

34

HpI/IKJ'IaI[HBIG 3aJa4u, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMa MMpsAMOYT'OJIbHOT'O
mapaJiiCICnuicaa

35

O0BEM IPSIMOI TPU3MBI

36

CrepeoMeTpHUecKUe 3a/1a4i, CBS3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IPSIMON TIPU3MBI

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSMOI IPU3MBI

38

Brruncnenue 06EMOB TeI ¢ TOMOUIBIO
omnpenenéHHoro uHTerpaina. Oopém
HAaKJIOHHOM IIPU3MBI

39

Brraucnenue 065EMOB TeIl ¢ TOMOUIBIO
onpenenéHHoro uHTerpana. O6uém




IUpaMHu bl

®opmyna o6béMa nupamuel. OTHOIIEHUE

40
00BEMOB ITHPAMH/] C OOLTHM YIIIOM

a1 ®opmyna o6bpéMa upamuel. OTHOIIEHHUE
00BEeMOB IIHPAMH/] C OOLTHM YIIIOM

42 CrepeomMeTpriecKue 3a/1auu, CBI3aHHBIC C
00BpEMaMu HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpriecKue 3a/1a4uu, CBI3aHHBIC C
00bEMaMU TTUPAMHU BT
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TTPU3MBI

45 [Tpuknagasie 3agaun mo Teme "OObEMBI
Ten", CBsi3aHHbIE ¢ 00BEMOM MUPAMUIbI

16 [Ipumenenne 00bEMOB. Beruncnenue
PACCTOSTHUS JI0 TUIOCKOCTH

47 KonTtponbHas pz3'60Ta "O0BEM
MHOTOTpaHHUKA
HunuHaapudeckas TOBEPXHOCTb,

48 00pasyromue MUJIMHIPUICCKOM
MTOBEPXHOCTHU

49 Huwmuaap. [psmoit kpyroBoit UIUHID.
[Tnmomanp MOBEPXHOCTH UJIUHIPA

50 Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHHMYECKOM noepxHocTH. Konyc

51 Ceuenue KOHYCa IIOCKOCTBIO,
rapajuieIbHOMN TIOCKOCTH OCHOBAHUS

59 Y ceuéHHbIit KOHYC. N3006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 Hnomaim, OOKOBOI MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H




IIOJIHOW ITOBEPXHOCTH KOHYCa

55

CrepeomeTpuieckue 3aj1au Ha
JIOKa3aTeJIbCTBO U BHIYHUCIICHUE,
MMOCTPOCHUEM CEYEHU LIWIIMHAPA, KOHYCA

56

CrepeomeTpuiecKkue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CEYEHUN IIMHAPA, KOHYCa

57

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

58

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

59

Cdepa u map

60

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHue mapa

61

[epeceuenwue cheprl 1 mapa ¢
iockocthio. Kacanue mapa u cepsr
TUTOCKOCTHI0. By 1 m300pakeHne mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chEepoi U MIapom,
MIOCTPOCHUEM UX CEYEHHH MIOCKOCTHIO

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEpOi U MapoM,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

66

[TpuknagHbie 3a1a4n, CBSI3aHHBIE CO
cdepoii u mapom

67

HOBTOpCHI/ICZ OKPYXHOCTH Ha IJIOCKOCTH,




BBIYUCIICHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe
nooous

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllCHUSA U
MHOTI'OI'paHHUKOB

69

3anauu o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

70

3anauu o Teme "Tena M MOBEPXHOCTH
BpaiieHus"

71

KonTponsnas pabora "Tena u
MIOBEPXHOCTH BpalieHus"

72

O6béM mumuHApa. Teopema 06 00bEMe
NPSAMOTO UUIUMHApA

73

Breruucinenne 00bEMOB TeEN ¢ IIOMOIIBIO
omnpenenéHHoro uaTerpana. OopEm
KOHYCa

74

ITmomamy OOKOBOH U ITOJIHOM
MTOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIMHIPA,
KOHYyca

76

[Ipuknagaeie 3agaun 1mo Teme "OO0BEMBI U
TJIONIA U TOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOTro CEKTOPA.
Teopema 00 00bEme mrapa. [Tnomaas
ctepsl. CTepeoMeTpruICCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEKTOpa

78

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
wiomabio cepsl. COOTHOIIEHUS MEXKIY
IUIOIIA/SIMH [TOBEPXHOCTEN M 00bEMaMu




H0JI00HBIX Tell

79

[TogoGHBIE TeNla B TPOCTPAHCTBE.
N3menenne 00bEMa mpu 10 100HH.
CrepeomeTpHuecKHe 3a/1auu, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TeI U IIOIAeH
IIOBEPXHOCTEH

80

Kontponsnas padota "[lnomanu
TMOBEPXHOCTU U 00BEMBI KPYIJIBIX TEN"

81

JBuxenus npoctpaHcTBa. OToOpakeHHUsI.
JIBm>xeHus u paBeHCcTBO puryp. O0mme
CBOMCTBA JIBIKCHUH

82

Bupl nBukeHMiA: TapauieIbHbIN
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psIMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1au Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padoTa "BekTopsl B
npocrpancrae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUI:
"[TapannenbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

Ob6o6maromniee noBroperue 11 nmoHsATHi U
METOJIOB Kypca reomerpuun 10-11




KJ1aCCOB, CHCTeMAaTH3allHs 3HAHMIL:
"BexTopsl B npocTpaHcTBE"

89

Oo6o6maromee mosroperne 11 moHsTHil u
MeTo/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

O6o06maromniee nopropenue 11 noustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o6maromniee nopropenue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpYTJbIX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIUsl 3HAHUIL:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpyrJibIX Ten"

93

HroroBas koHTposIbHAs paboTa

94

HroroBas koHTposIbHAs paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




98

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

101

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX WHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
HUHTEPHET
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