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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaK OOECIEYMBAET BO3MOXKHOCTh W3YUYEHUS JUCIUIUINH
€CTCCTBEHHO-HAYYHOW HAIPaBICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yJarOIIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEP)KICHUH TIPH PEIICHHH T'€OMETPUICCKUX 3a7a9, YMCHHE
BBIBUTATh W OINPOBEPraTh THIOTE3bl HEMOCPEJACTBEHHO HWCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DU3UYECCKUX 3a]1a4.

Ilens ocBoeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YUCHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMeTHOH oOnacth «MaTemaTuka W
nH(pOpMaTHKa» Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJsee TIyOOKMX TeOMETPUYCCKUX 3HAHUW U JCHCTBUH, CIICIIM(PUIHBIX TCOMETPHH,
¥ HEOOXOIMMBIX JIJISl YCIICIITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T'€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuipeHye MnpeaCcTaBICHUsT 0 TEOMETPUU KaK 4acTU MHUPOBOUM KYJIBTYPHI U
dbopmMupoBaHUE OCO3HAHMS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIUM MHUPOM;

dbopMupoBaHue MPEJICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPYKAIOIIEr0 MUPa, 3HAHUE MMOHATUIHOTO aIlaparta 1o pas3aeiy
«CrepeomeTpus» yueOHOTr0 Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH MTOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT M yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOJHTh
HECTaHIapTHHIC CITIOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclioO3HaBaTh Ha YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKH M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUE TOHUMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHHE IMOHUMAHUS POIM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
pelIeHus, yMEHUS UX IPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHBIC PACCYKICHHS B X0/
pelIeHNs CTePEOMETPUYCCKUX 3aJad W 3aJad C IMPAKTHYCCKUM COJCpKaHUEM,
dbopMupOBaHUE TPEACTABICHUS O HEOOXOIUMOCTH  JOKAa3aTeIbCTB  TIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKHX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HAaBaTh IMPOSIBICHUS TEOMETPUYECCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATSIIBHBIMU JIMHUSIMH yaeOHOTO Kypca «I'eometpusi» B 11
kiacce sBIsrOTCs: «Tena BpaiieHus», « BeKTOpbl U KOOPJMHATHI B IPOCTPAHCTBEY,
«/IBW>KEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTHSIMUY», PEIICBAHTHBIMUA T€OMETPUHU Ha yriIyOJEHHOM ypoBHE 00yueHus B 11
KJIacCe€, OTHOCUTCS KO BCEM COJIepXKaTeIbHbIM JIMHUSIM Yy4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTMYECKMX YMEHHH  paclpeleisieTcss HE  TOJIBKO  TI0
coJiep KaTesIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaepskanue oO0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHoil paboueil
IPOrpaMMBbl, pPACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOTPOCaM O0ydaroIuecs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECCKUMU MOHSATUAMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYNATENBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTENBHBIX MpoOrpamMMm, O0OecmeunuTh yriayOn€HHOoe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONIEH yaeOHoTo mpenmera «MaTemaTikay;

MOJIFCOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpodeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
oTBoAUTCS 68 yaca: B 11 kimacce — 68 yaca (2 4yaca B HEAEINIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC

TeJia BpalueHus

[lonsiTust: UWIMHAPUYECKAs TMOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TOBEPXHOCThb, OOpa3zylonue TmoBepxHocTel. Tema BpareHus:
LHUJUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxeHue chepbl
U IUIOCKOCTH, KacaTelibHasl MIOCKOCTh K cepe. M300paxkeHue Ten BpalieHus Ha
miockocTH. Pa3BépTka nununaapa u konyca. Cummerpus chepsl u mapa.

O6bEéM. OcHoBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
OpSMOYTOJIBLHOTO Tapajuienenunena U ciaeAcTBus w3 He€. OO0bEM mpsMol U
HAKJIOHHOW MPU3MBI, UJIWHJpA, MUpaMuIbl U KoHyca. OOBEM 11apa U 1MapoBOTo
CerMeHTa.

KomOunauyu Ten BpalieHuss U MHOTOrpaHHHMKOB. [lpu3sma, BmucaHHas B
MUIMHApP, OINHUCAaHHAas OKojo mwinHApa. llepeceduenne cdepbl W 1mapa ¢
miockocTeio. Kacanue miapa m cdepsl miockocThio. [loHSTHE MHOTOrpaHHUKA,
OTMHMCAHHOTO OKOJIO cdepbl, chepbl, BNUCAHHONM B MHOTOTPAHHHK WJIH TEJO
BpaIlcHUsI.

[Tnomaas MOBEPXHOCTH LWIMHIApA, KOHYyCa, IUlouaab chepsl U e€ yacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH MOBEPXHOCTEMH
nono6usix ¢uryp. IlpeobpazoBanue momoOus, romorerus. Pemienue 3amay Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHue cedyeHnii MHOIOTPAaHHUKOB U TEJl BPAllEHUs: CEYEHUS [IMINHAPA
(mapamienbHO W TEPHEHAMKYJISAPHO OCH), CEUEHHUs KOHyca (mapasuieibHbIe
OCHOBAHUIO U MPOXOASIINE YEpPE3 BEPILINHY), CEUEHUS 11apa, METOAbl TOCTPOCHHUS
CEUYEHUI: METOJ CIEJ0B, METOJI BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ NEpeHOca
CEeKyIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepaunn HajJ BeKTopamu. BekTopHOe yMHOXKEHNE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHHUs. [IpsMoyronpHas cuctema
KoopauHaT B mpoctpaHcTtBe. KoopaumnaTel BekTopa. PasnoxeHue BekTopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUN T€OMETPHUECKHUX 3a/1a4.

JIBHKeHUsI B IPOCTPAHCTBE

JIBmxenus npocTtpancTBa. OToOpakeHus. J[BM)KEHHS W paBEHCTBO (Quryp.
OOmue cBoiicTBa JBWKECHUN. Buasl ABWKEHWI: MapaiebHBIM MEPEHOC,
LEHTpaJbHass CHUMMETPHS, 3€pKalbHasi CUMMETpHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeo6pazoBanus nmogodus. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI,  OMPOCHI W JIPyroe), yMeHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCUICKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl SCTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-03OPOBUTEIIHHOMN €S TEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTDb  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHUYECKUX 3HAHWM IJi1 penieHus 3aaad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTHUKU, TOHUMAaHUE MaTeMaTHYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO JICSATEILHOCTh MHIWBUAYAIBHO U B TPYTIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIIbHBIEC, €IMHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB pPELICHUS, BHIOUPATh HauOoJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SBJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHIA;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAIU3UPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
IpEACTaBIECHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIIECHUS, SICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUYKY 3pEHHUSI B YCTHBIX
W THUCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUA IO XOAYy PpEIIeHHUS 3aJayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY)KITaeMOW TEMBI,
mpoOJIeMBl, pelIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHPOBATH Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/1add, SKCIIEPUMEHTA, UCCIICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PeryasiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE IelicTBUA

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
yIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEILHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpOIecca U pe3yibTara perIeHHS
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aauH,
BHOCHUThH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH MPUIHHBI
JTOCTIKEHUS WJIM HEJOCTHXKCHHS PE3yJIbTaTOB JEATCIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyJIbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM pPabOThI, pacmpenemsiTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PabOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIA/1a
B OOmuMi TPOAYKT 1O KPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy 11 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEpPUPOBATH TMOHATUSMH, CBSI3aHHBIMU C HHUIUHIAPUYECKOH,
KOHUYECKOM U CcPEepuUecKOl IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
TIOJTY9CHHS;

® ONEPHUPOBATH TOHATHIMU, CBI3aHHBIMU C TEJIAMU BPAIICHUS: [TUIMHAPOM,
KOHYCOM, c(hepoil u mapom;

e pacrmo3HaBaTh Tela BpameHus (IWIMHIP, KOHYC, cdepa W map) u
OOBSCHATH CITIOCOOBI TIOJTYICHHSI TEJT BPAIICHHUS;

e Kiaccu(UIMPOBATH B3aUMHOE PACIIONIOKEHUE C(HEephI U TTOCKOCTH;



BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BbEMBI U TUIONIAJU TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallleHUS,
FEOMETPUUECKUX T C MPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMHU, CBI3AHHBIMU C KOMOWHALMSIMU T
BpallleHrus U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
OMHUCaHHBIN 0KOJI0 cdepsl, chepa, BIUCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKIY TUIOMIAAsIMHU TOBEPXHOCTEN U 00BEMaMu
IT0JTIOOHBIX TEN;

n3o0paxaTh wu3y4daeMble (UTYpBI, BBIMOJHATh (BBIHOCHBIE) TUIOCKHE
YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPaIllCHHUSI;

U3BJICKATh, HWHTEPIPETUPOBATH M TMPeoOpa3oBBIBATH HHGOPMAIIUIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (Purypax, mpeACTaBICHHYIO Ha
yepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAMHAT;
pemaTh reOMETPUUYECKHUE 314U Ha BBIYMCIICHUE YTJIOB MEKY IPSIMBIMU U
IJIOCKOCTSIMU, BBIUUCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha [IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PELIECHUU;
CBOOOJTHO ONEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKeHUs] MHOTOTPAHHUKOB U Tl BpAICHUSA TpPU
MApAUICIIBHOM  TEPEHOCE, LEHTPAIbHOW CHMMETPUH, 3€PKAIBHOU
CUMMETPHUH, TPU TIOBOPOTE BOKPYT MPSMOM, MpeoOpa30BaHMs MOI00HS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJI BPALECHUSA: CEYEHUS LUIUHIpPA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliyiebHbIe
OCHOBAHUIO U IPOXOJSIIINE YEPE3 BEPUINHY), CEUEHUS 1I1apa;
UCIIOJI30BATh METOJIbl TOCTPOEHUS CEUYEHHI: METOJl CJIEAOB, METO]
BHYTPEHHET0 NPOEKTUPOBAHUSA, METO/]I IEPEHOCA CEKYILIEH IIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSITh TEOMETpUYeCKrue (aKThl I PEIICHUS CTEPEOMETPUUECKHUX
3a/7a4, MPEANOJIarallinX HECKOJbKO IIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHMS 33JIaHbI B SIBHOK W HESIBHOU G opme;

pemaTh 3ajJayd Ha JI0Ka3aTeJbCTBO MaTEMaTHUYECKHUX OTHOUIEHUWA U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;



® TMPUMEHSATH MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI MPU PEIICHUN CTEPEOMETPUICCKUX 3a]1aY;

® TIPUMEHSATH MOJTyYEHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATH, aHATU3UPOBATH
U OIICHWBATh pEATbHBIC CHUTYallUHd, MPUMEHSATh HW3YUYCHHBIC ITOHSATHUSA,
TEOpEMBbI, CBOWCTBAa B TIPOIECCE IIOMCKA PEIICHUS MaTeMaTHYCCKH
chopMyIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3BIKE TEOMETPHUH, UCCIIEA0BATh TOCTPOSCHHBIC MOJICIN C MCTIOJIb30BaHHEM
TCOMETPUYCCKUX TIOHATHH W TEOopeM, ammapara ajreOpbl, pelarhb
NPAKTUYCCKUE 3aJadd, CBSI3aHHBIC C HAXOXKJICHUEM T'C€OMETPUUYCCKUX
BEJIMYWH;

® UMETh MpEJACTaBICHUS 00 OCHOBHBIX JdTallax Pa3BUTHS TEOMETPHH Kak
COCTaBHOMW 4acTH (yHIAMECHTA PA3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 7 1
5 [ToBTOpEHwUe, O606HI€HI:IC u 3 1
cUCTeMaTH3allus 3HaHUM
3 O0BEM MHOTOTpAaHHUKA 13 1
4 Tena BpameHus 19
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 4 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 3 1
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 0




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KVIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoabi — Hpaxririeck u3ydyeHusi =~ oOpasoBaTesIbHbIE
ple padoTbl | He padoThI pecypesI
[ToBTopenue temsl "KoopauHars! BekTopa Ha
1 IJIOCKOCTH U B npocTpaHcTse", "CkansgpHoe 1 11,09
MIPOU3BEICHUE BEKTOPOB"
[ToBTOpeHue Tembl "BbIuucienue yria Mexmay
2 BEKTOpaMH B npocTpaHcTBe", "YpaBHEHHE NPSAMOIA, 1 1H,09
MPOXOJAIEN yepe3 1B€ TOUKH"
3 YpaBHEHME IIIIOCKOCTH, HOPMaJlb, YPABHCHHE 1 214,09
IJIOCKOCTHU B OTPE3KaX
4 BekropHoe npousBenenue. JInneitnbie 1 214,09
HEPABCHCTBA, TMHEHHOE IPOTPaMMHUPOBAaHUE
5 AHanuTHYECKUE METOIBI pacuéra yrila Mexmay 1 3109
IIPSIMBIMUA B MHOTOTPaHHHMKaX
®dopmyna pacCTOSAHHS OT TOYKH JI0 TUIOCKOCTH B
6 KoopauHatax. HaxoxaeHue paccTostHuid OT TOUKH 1 3H,09
710 IUIOCKOCTH B Ky0Oe
7 KontponbHas padoTa "AHaauTHYECKas TeoMeTpHs" 1 1 41,09
CeyeHysi MHOTOIPAaHHUKOB: CTaHAAPTHBIE
8 1 41,09
MHOTOTPaHHUKH, METOJ] CIIEI0B
9 CeueHnsi MHOTOIPAaHHUKOB: CTaHAAPTHBIE 1 14110
IJIOCKOCTH, MIEPECEUEHUS MPSIMBIX U IIII0CKOCTEN




[TapannenpHble NPSIMBIE U TVIOCKOCTH:

10 NapajuleIbHbIE CCYEHUs], pACYET OTHOIICHUH, YIJIbI 11,10
MEXK/Ty CKPEIIUBAIOITUMUCS MPSIMBIMU
[TepnenauKysipHbIE TPSIMBIE U TNIOCKOCTH:
11 CTaHI[apTHI:Ie Taphbl MEePHEHIUKYISIPHBIX 2110
TJIOCKOCTEHN U TIPSIMBIX, CAMMETPHHI
MHOTOTPaHHUKOB
[TepnenquKyNIsipHBIE TIPSMBIE U TNIOCKOCTH:
12 TeOpeMa O TPEX NEPNCHAUKYIISAPAX, BEIYMCICHUS 21,10
JUTMH B MHOTOTPaHHUKaX
13 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB, 3110
(hopMyITBI 1715 TUTOMAIEH, COOOPaKEHUSI 10100 ’
14 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIbHUKOB, 3110
(hopMyIIBI 1715 TUIOMAEH, COOOpaKEHUSI 110100 ’
15 KonTtponbras padota "[loBTopenue: 4110
MHOTOT'PaHHUKH, CEYEHUSI MHOTOIPaHHUKOB" ’
O6bEM Tema. OOBeM IPSIMOYTOJIBHOTO
16 napajuienenumneaa. 3agayn o0 yIBOeHUH Kyoa, O 41,10
KBajpaType Ky0a; 0 TPUCEKIIUH yriia
17 CrepeoMeTpHuecKue 3a/1auu, CBSI3aHHbIE C w11
00BEMOM MPSAMOYTOJIBLHOTO MapajuieNenune1a '
18 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIYUCICHUEM 11
00BEMa MPSAMOYTOJIBHOTO Mapaljiesenuneaa '
19 OO0BEM MIPAMOI TPU3MBI 3H,11
20 CrepeomeTpuiecKkue 3a/1auu, CBI3aHHBIE C 311
BBIYHCIIEHUEM 00BbEMOB IPSIMON TIPU3MBI '
21 [Ipuknanueie 3a1a4n, CBsI3aHHBIE C 00BEMOM a1t

IPSAMOM IIPU3MBI




Beruucienue 00bEMOB TEN ¢ HOMOILBIO

22 onpenenéuHoro uarerpana. O0bEM HaKIIOHHON 4n,11
MIPU3MBI

93 Brrancienne 005EMOB TEIT € TOMOUIIBIO
onpenenéHHoro uuterpaiga. O0bEM nMUpaMu/Ibl >Hl

24 dopmyna o6bpéMa upamuael. OTHOIIEHHUE 511
00BEMOB TIHPaMH/T C OOIIIM YIIIOM ’
CrepeoMeTpHUecKUe 3a/1a4l, CBS3aHHbIE C

25 00bEMaMU HAKJIOHHOM MPU3MBI, 00bEMaMU 1H,12
A PAMHUJTBI
[Tpuknagasie 3agaun mo Teme "OObEMBI TEN",

26 CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MTPHU3MBI, 1H,12
00BEMOM MUPaMHU/IBI
[Ipumenenne 00bEMOB. Brruriciienne paccTossHus

27 2H,12
JI0 TIJIOCKOCTHU

28 Kontponbras padota "O0bEM MHOTOTpaHHHUKA" 2H,12

29 Hunuaapuyeckas MoBepXHOCTb, 00pa3yrolne 3412
UMIMHAPUYECKON TOBEPXHOCTH

30 Huwmunap. [psmoit kpyrosoit nunuuap. [lnomans 3412
MOBEPXHOCTH LUJIMH]IPA

31 Konunueckas HoBepXHOCTh, 00pa3yroIiue 412
KOHHMYECKOU noBepxHoctu. Konyc '

39 Ceuenune KOHyca MIIOCKOCTHIO, MAPAJIEIBLHOM 412
MJIOCKOCTH OCHOBAHUS

33 VYceuénnslil konyc. M300paxeHne KOHYCOB U 101
YCEUEHHBIX KOHYCOB

34 [Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOMN 21,01

IOBCPXHOCTU KOHYCaA




CTepeOMCTpI/I‘-IeCKI/Ie 3aJa4M Ha 10Ka3aTCJIbCTBO U

35 BBIUHCIICHUE, TOCTPOCHUEM CEYEHUM LIUIUHIPA, 31,01
KOHYyca

36 [IpuknanHeie 3a1a49M, CBI3aHHBIC C IIIUHIPOM 3H,01

37 Cdepa u map 4n,01
[Tepeceuenue cdepsl U mapa ¢ MI0OCKOCTHIO.

38 Kacanue mrapa u cdeps! miockoctsro. Bum u 4n,01
n300pakeHHe 1mapa

39 VYpasuenune chepsl. [Tnomans chepsr u e€ gacre 5H,01

40 Cummetpus chepsl U mapa 5H,01
CrepeomMeTpriecKue 3a/1a4u Ha JI0KAa3aTEIbCTBO U

41 BBIYMCIIEHUE, CBSI3aHHBIE CO C(epoii U MmapoM, 2H,02
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO
CrepeoMeTpHrueckue 3a/1aui Ha JJOKa3aTeIbCTBO U

42 BBIYUCIICHUE, CBSI3aHHBIC CO CPEpOii U IIapoM, 2H,02
MMOCTPOCHUEM UX CEYEHHI MI0CKOCThHIO
[Ipuknanueie 3a1a4n, cBsizaHHbIE co chepoil u

43 3H,02
apom

44 [ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH, 3102
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE TIO100Us '
Pa3znuuynbie KOMOMHALIMY TEI BpallleHUs U

45 4H,02
MHOTOTPaHHUKOB

46 3agaun no Teme ""Tena ¥ MOBEpXHOCTHU BpaleHus " 441,02
KonTtponbHas padoTa "Tena 1 MOBEpXHOCTH

47 " 5H,02
BpaIlICHUS

48 O6béM unuHapa. Teopema 06 00bEMe MPSIMOTO 51 02

OUJIIMHApAa




49

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenénHoro uarerpana. O0bpEM KoHyca

1H,03

50

[Tnomaam 60KOBOH U MOTHON TOBEPXHOCTH KOHYCA

1H,03

51

CrepeoMeTpHUECcKUE 3a]1a4l, CBA3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB IIWIIHHPA, KOHYCa

2H,03

52

[Ipuknanueie 3anaun no teme "OOBEMBI U IIIOIIAAN
noBepxHocTen Ten"

2H,03

53

O06bEm 1mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [lnomanb chepsl.
CrepeoMeTpHUeCcKUe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB TIIapa, MapoBOTO CETMEHTA
1 IIapOBOTO CEKTOpa

31,03

54

[Tpuknagasie 3agaun mo Teme "OObEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa U TUIOHIaAbI0 ChepHl.
COOTHOIIEHHS MEXKTy TUIOIIAIIMU TOBEPXHOCTEN
1 00bEMaMHU ITOJOOHBIX TET

31,03

55

[TonoOHnbIe Tena B mpocTpancTBe. M3MeHeHne
00béma npu mogoouu. CTepeoMeTpuIecKue
3a/lauu, CBSI3aHHbIE C BBIYUCIIEHHEM 00BbEMOB TEN U
IJTONIAJIEH TOBEPXHOCTEH

44,03

56

Kontponbras padota "[1nomaam moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

44,03

57

JIBmwxeHust nmpoctpancTBa. OTOOpaKCHHMSL.
JIBuxkenus u paBeHCTBO (uryp. OO1ire cBoicTBa
JIBIKECHUN

21,04

58

Buael n1BukeHMii: TapauiesbHbIN EPEHOC,
LICHTPAJIbHAsL CUMMETPUS, 3€pKaJibHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSAMOU

2H,04




59

[IpeobpazoBanus nogodus. [Ipsmas u cdhepa
Diinepa. ['eomeTpuueckue 3aaui Ha MPUMEHEHHE
ABHUKCHUSA

3H,04

60

KonTpomnsHas padora "BekTopsl B mpocTpancTse”

3H,04

61

O6o6mraromee noproperne 11 MOHITHI U METOIOB
Kkypca reometpun 10—11 kitaccoB, cucteMarusaus
3HaHuii: "[lapannenbHOCTh NPSIMBIX U MIIOCKOCTEH

B npoctpaHnctee”, "Bekropsl B mpocTpancTae”

41,04

62

O6o0matomiee nmoBropeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuszanus
3HaHuii: "OObeM MHOTOrpaHHHUKA"

41,04

63

O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuszanus
3HaHui: "[lnomaan moBEepXHOCTH U OOBEMBI
KpyrJibIix Ten"

5H.04

64

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUHN

5H,04

65

Hrorosas koHTposbHas paboTa

21,05

66

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

21,05

67

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€
POJIb B Pa3BUTHHU COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

3H,05

68

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPUHN KAaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCECHHBIX NHKCHCPHBIX U
KOMIIBFOTCPHBIX TEXHOJIOTUI

3H,05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Matemaruka. ['eometpus; yrinyonennoe ooyuenue, 10 kinacc/ Mepansik A.l'.,
Homuposckuii [.A., Ilonaxkos B.M.; noa penakuuen [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNnbCKUid LICHTP
«BEHTAHA-T'PA®»; Axuinonepuoe obmiectBo «M31aTenbcTBo
«IIpocBenieHue»

* Maremaruka. ['eometpust; yrinyonennoe ooyuenue, 11 xkmace/ Mep3nsik AT,
Homuposckuii [I.A., Ilonakos B.M.; noa penakuueit [Togonsckoro B.E.,
OO6111ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNbCKUiA LICHTP
«BEHTAHA-T'PA®»; AxtinonepHoe obmectBo «3marenbcTBo

«HpOCBGHIGHI/IG»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



