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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe NpU  U3YUYEHUU
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHus mporpaMMmbl yueOHoro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHo obnactu «MateMaruka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCUOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuoputeTHpIMH 3a7ayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

¢opmMupoBaHue  yMeHMs ~ BJaJAE€Th  OCHOBHBIMHU  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEKax, MOJEISIX U B pEabHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BJIaJE€Th METOAAMHU JOKAa3aTeIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHUHM MaTEMATUUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B ITPOBEICHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K U3YYCHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JTUHUSM y4eOHOTo Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
pOrpaMMbl, pacrlpeneaéHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECCKUMU MOHSATUSIMH M HABBIKAMU TOCJICIOBATENBHO U MOCTYNATENBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus ans  guddepeHnmanuu  OOyUeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrieurBas IPEEMCTBEHHOCTb MEXTY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC

TeJia BpalueHus

[lonsiTust: UWIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckass TOBEPXHOCThb, OOpa3zylonue TmoBepxHocTed. Tema BpareHus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. BzaumHoe pacrnosoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0Opaxkenue Ten
BpallleHus Ha TJIOCKOCTH. Pa3BépTka nunuHapa u koHyca. CumMmerpus chepsl u
mapa.

O6bEéM. OcHoBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEME
OpSMOYTOJIBHOTO Tapajuienenunena U ciaeAcTBus u3 He€. OO0bEM mpsMol U
HAKJIOHHOW MPU3MBI, IUJIWHJpA, MUpaMuIbl U KoHyca. OOBEM I1apa U IMapoBOTO
CerMeHTa.

KomOunauu Ten BpalieHuss U MHOTOrpaHHHMKOB. [lpu3ma, BmucaHHas B
MWIMHApP, OINHUCAaHHAas OKojo mwinHApa. llepecedyenne cdepbl W 1mapa ¢
miockocTeio. Kacanue miapa m cdepsl miockocTrio. [loHSTHE MHOTOrpaHHUKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHHUK WJIH TEJO
BpalICHUSI.

[Tnomaas MOBEPXHOCTH LWIMHApA, KOHYyCa, IUlomaab chepsl U e€ yacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH MOBEPXHOCTEM
nono6usix ¢uryp. IlpeobpazoBanue momoOus, romorerus. PemieHue 3amay Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

ITocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAlllEHUs: CEUEHUS [IMINHAPA
(mapamienbHO W TEPHNEHAMKYJISAPHO OCH), CEUEeHHUs KOHyca (mapasuieibHbIe
OCHOBAHUIO U MPOXOASUINE YEpPE3 BEPILINHY), CEUEHUS 11apa, METOAbl TOCTPOCHHUS
CEUYEHUI: METOJ CIEJI0OB, METOJ BHYTPEHHErO MPOEKTHPOBAHUS, METOJ NEpeHoca
CEeKyIIEH TIIOCKOCTH.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopst B mpoctpaHcTtBe. Omnepanuu Haa BekTopamu. BekTopHoe
YMHOXEHUE BeKTOpoB. CBOICTBA BEKTOPHOIO YMHOXEHUs. IIpsimoyronbHas
cucTteMa KoopauHaT B mpocTtpancTBe. Koopnunatsl Bektopa. PaznoxkeHnue BekTopa
mo Oasucy. KoopauHaTHO-BEKTOPHBIH METOJ TPH PEHICHUH TeOMETPUUYECKHUX
3a/ad.

JIBHKeHHUsI B IPOCTPAHCTBE

JIBmxenus npocTtpancTBa. OToOpakeHus. J[BM)KEHHS W paBEHCTBO (uryp.
OOmue cBoicTBa MABWKEHUW. Buasl ABWKEHUN: MapaUieIbHBIA TEPEeHOC,
LIEHTpaJIbHas CHUMMETpPHS, 3€pKaJIbHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[IpeobpazoBanus nonobus. [Ipsimas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOoCCUUCKOro Hapoaa, chOpPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKoMy  00pa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE IIOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW AESTEIbHOCTH, JTaloB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHnus y4eOHOM 3amaud  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMIPOILIECCa, a TaKKe BbBIABUTATH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHHS IO XOJy PEIICHHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapy)KMBATh Pa3IMYUE W CXOJCTBO MO3UIIMHA, B KOPPEKTHOW (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C YYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTE€MaTHYE€CKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHITh TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU pEeHieHWH YYEOHBIX 3ajad, NPUHUMATH I1IeJIb COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 11 kiacca oOydaronuiicss HAy9UTCs:

e CBOOOJIHO OINEpPUPOBATH MOHATHUSAMH, CBSI3AHHBIMU C HWJIMHAPUYECKOM,
KOHUYECKOM U CcPEepuUecKOl IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
TIOJTYYCHHS;

e ONEPHUPOBATH MOHATHIMU, CBI3aHHBIMU C TEJIAMHU BPAIICHUS: [TUIMHIPOM,
KOHYCOM, c(hepoil u mapom;

e pacmo3HaBaTh Tella BpameHus (IIHMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOYYCHHUS TEJ BPAIICHHUS;

e KJacCU(PHUIMPOBATH B3aUMHOE PACIIONIOKEHUE C(HEepPhI U TIIOCKOCTH;

e BBIYNCIATh BEIMYHUHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpaIleHUS,
00BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB WM TEJI BPAICHWSI,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;



CBOOOJIHO OIEpPUPOBATH MOHSTUSMU, CBI3aHHBIMU C KOMOWHALUSIMU TEJ
BpallleHUs U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
OMMUCaHHBIN 0KOJ0 cdepsl, chepa, BOUCAHHASS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKAY IUIOMIAAsIMHU MTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

u3o0paxaTh wu3y4daeMble (UTYpBI, BBIMOJHATh (BBIHOCHBIE) IUIOCKHE
YepTeXKHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATh HWHOOpPMALMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MNpeacTaBICHHYIO Ha
YepTekax U pucCyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;
periaTh TEOMETPUUECKUE 3a/1a4i Ha BBIYUCIICHUE YTJIOB MEXY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIIEHHUE PACCTOSIHUM OT TOYKH O IUIOCKOCTH, B
11eJI0M, Ha TPUMEHECHHE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHUH;
CBOOOJTHO ONEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C JIBIDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKCHUM;

BBIMIOJHATh M300paKeHUs] MHOTOTPAaHHMKOB U Tl BpallleHUs Mpu
napajieIbHOM T[E€pEeHOCE, LIEHTPAIbHOM CUMMETPUHU, 3€pKajIbHOMN
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSAMOU, IpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BPAlICHUs: CEUEHHUs LUIUHIpA
(mapajuiesibHO U TIEPIICHAUKYJISIPHO OCH), CEUCHUSI KOHYca (TapajuieibHbIe
OCHOBAHUIO ¥ IPOXOJSIIINE YEPE3 BEPUINHY ), CEUCHUS 1I1apa;
UCIIOJIB30BaTh METOJIbl TOCTPOEHUS CEUEHHI: METOJ CJIEAOB, METOJ
BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN IITOCKOCTH;
JIOKa3bIBaTh TE€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYEeCKrue (PaKThl I PEIICHUs CTEPEOMETPUUECKHUX
3a/a4, MPEANoJIaralolinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHMS 3aJIaHbI B SIBHOK W HESIBHOU dopme;

pemaTh 3ajJadd Ha JI0Ka3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIICHHH W
HAXOXKJICHHE T€OMETPUUYECKUX BEJIUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUSI HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATH U OLICHUBATH PEAJIbHbIC CUTYyAI[UU, IPUMEHSATh U3YUEHHBIE
MOHSATUS, TEOPEMbI, CBOHCTBA B TMpOIECCEe I[OUCKA  PEIICHUS



MareMaTuyecku  CHOPMYIUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CUTYyalluM Ha s3bIKE T'€OMETPUM, UCCIEA0BATH ITOCTPOCHHBIC
MOJEIA C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUM U TEOpEM,
annapara anreOpbl, pelmaTh NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAaXO0XJIECHUEM I€OMETPUUECKUX BEIINYMH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPUHU Kak
COCTaBHOM YacTH (GyHAAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 AHaIUTHYECKAsI TEOMETPUS 15 1
) [ToBTOpEHwUE, O606H16HI:IC u 15 1
cUCTeMaTH3aIlus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1
KPYTJIbIX T€I
6 JIBuKeHust 5 1
7 [ToBTOpEHME, O606IHCHI:I€ u 17 5
cucTeMaTu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3yyeHusi | oOpa3zoBaTeibHbIE
padoThI padoTsbI
pecypchl
1 [ToBTOpenue Temsl "KoopamHaTel BEKTOpa 1
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbruncienue yria 1
MEXIY BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TIPSIMON, 1
MPOXOJISIIEH Yepe3 B TOUKH"
5 YpaBHEHME IIIIOCKOCTH, HOPMaJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTuyeckue METobpl pacuéra yria 1




MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

AHaTUTUYECKHUE METOIbI pacyéTa yria

1 MEX]Ty TUIOCKOCTSIMH B MHOTOTPaHHUKAX

12 @opmyita pacCTOSIHUSA OT TOYKH J10
TUTOCKOCTH B KOOPIMHATAX

13 Haxosxnenne pacCcTOSHUN OT TOYKH 710
IJIOCKOCTH B KyOe

14 Haxosxnenne pacCTOSHUN OT TOYKH 710
TUTOCKOCTH B TPABMIIHOW TTHPaAMHUJIE

15 KonTtponbHas pabota "Ananuruyeckas
reomeTpus"

16 CedeHuss MHOTOIpaHHUKOB: CTaHJAPTHBIE
MHOTOI'PaHHUKHI

17 CeueHrss MHOTOTPAHHUKOB: METO/T CJIC/IOB
CedeHuss MHOIOIpaHHMKOB: CTaHJApTHbBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
napasJiesibHble CeUeHUs

20 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
pacyér OTHOLIEHUI
[TapannenbHble MpsIMbIE U TNIOCKOCTH:

21 YTJIBbI MEXAY CKPELIUBAIOIIUMUCS
MPSIMBIMU

99 [leprieHAMKYyIApHBIE IPSIMBIE U MJIOCKOCTH:

CTAHAAPTHBIC MAPLI IICPIICHAUKYIISAPHBIX




IIJIOCKOCTEHN U IPSIMBIX, CAMMETPUHU
MHOT'OTPaHHUKOB

23

[IepneHuKyIsIpHBIE TIPSAMBIE U TUIOCKOCTH:
TeopeMa O TpeX MEePIEHIUKYIIApax

24

[IepneHuKyIIsIpHBIE TPSAMBIE U IUNIOCKOCTH:
BBIYMCIICHUS JUIMH B MHOTOIPaHHUKAX

25

HOBTOpCHI/IeI miiomaan MHOTOYTOJIbHUKOB,
(hopMyBl IS TUTOMIAJIEH, COOOpaKEHUS
noxoous

26

[ToBTOpEHME: MIIOMIAAN MHOTOYTOJIbHUKOB,
(hopMyIBI IS TUTOMIAEH, COOOpaKEHUS
nonoous

27

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
hopMyIBI 1S TUTOMIACH, COOOpaKEHUS
nonoous

28

[lnomany ceyeHnit MHOTOrPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[Tnomaay ce4eHnit MHOTOTPAaHHUKOB:
IUIOIIA/IM MOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 110 100Ut

30

Kontponbnas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O06BéM Tena. O6beM NMPSIMOYTOJIBLHOTO
napasJiesienumnena




3anaun 00 yaBoeHHH Ky0a, 0 KBaapaType

32
Ky0a; 0 TPHCEKIIUH yria
CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C

33 00BEMOM MPSIMOYTOJIEHOTO
napauiesienuea
[TpuknaaHbie 3a1auu, CBSI3aHHBIE C

34 BbIYMCIIEHUEM 00bEMa MPSIMOYTOJILHOTO
napauiesienuea

35 OO0BEM PSAMO TIPU3MEI

36 CrepeoMeTpHUeCKHUe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TIPSIMOM TTPHU3MBI

37 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM TIPSMOI TIPU3MBI
Boruncnenue 00bEMOB Tl ¢ TOMOUIBbIO

38 onpenenéHHoro uuTerpaga. OobpEm
HAKJIOHHOM TPU3MBbI
Boruncnenue 00bEMOB TN ¢ TOMOUIBIO

39 onpenenéHHoro uHrerpana. OobpEmM
MU PAMHU/IBI

40 ®opmyna o0béma nupamuabl. OTHOIIEHKE
00BEMOB MHUpPaMUJ ¢ OOLIUM YTIIOM

41 ®opmyna o0béma nupamuabl. OTHOIIEHKE
00BEMOB MUpPaMUJ ¢ OOLITUM YTIIOM

42 CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBbI

43 CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C




00BEMaMU HPaMUIBL

[Ipuknagueie 3agaun o Teme "OO0bEMBI

44 Tel", CBA3aHHBIC ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 0OBEMOM TTUPAMUIBI

16 [Ipumenenne 06bEMOB. Brruncienune
PacCTOSTHUSA JIO0 TUIOCKOCTH

47 KonTtponbras padota "O0bEM
MHOTOrpaHHUKa"
Hunuuaaprdeckas TOBEPXHOCTb,

48 00pa3yromue MUIHHIPUICCKOM
ITOBEPXHOCTH

49 Humuaap. [psimoit kpyroBoil HUIUHID.
[Inomans MOBEpXHOCTH IUIUHIPA

50 Konunueckas noBepXxHOCTh, 00pasyroiue
KOHUYECKOU nmoBepxHOCTH. KoHyc

51 CeueHune KOHYyca INIOCKOCTBIO,
rapajuieJIbHOMN II0CKOCTH OCHOBAHUS

59 YceuéHHblil konyc. M300paxeHne KOHycOB
1 YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJTHOMN
MOBEPXHOCTH KOHYCa

55 CrepeoMeTpHuueckue 3aJ1auu Ha




JI0KA3aTeJIbCTBO U BBIYUCIICHHUE,
MOCTPOCHUEM CEYEHUN LIWIIMHAPA, KOHYCa

CrepeomeTpuiecKkue 3a1a4 Ha

56 JI0Ka3aTeJIbCTBO U BEIYUCIICHUE,
MTOCTPOCHUEM CEUCHHI UJIMH]IPA, KOHYyCa

57 [Mpuknamabie 3a1a4u, CBSI3aHHBIC C
ATHHIPOM

58 [Tpuknamabie 3a1a4u, CBSI3aHHBIC C
IATHHAPOM

59 Cdepa u map
[Tepeceuenue chepsl 1 mapa ¢

60 mockocThio. Kacanwue mapa u cdepsl
TUIOCKOCTHI0. By 1 m300pakeHne mapa
[epeceuenwue cheprl 1 mapa ¢

61 mockocThio. Kacanwue mapa u cdepsl
IUIOCKOCTHI0. Byt 1 m300paxkeHue mapa

62 VYpasuenue cheprl. [Inomanp chepsl u e
yacTeu

63 Cummetpus cdepsl 1 mapa
CrepeoMeTpHUECKHE 3a/1aui Ha

64 JI0Ka3aTeIbCTBO M BBIUYUCIICHUE, CBA3aHHBIC
co cdepoii U mapom, MOCTPOSHHUEM UX
CEUEHUH TI0CKOCTHIO
CrepeoMeTpHuueckue 3a1auu Ha

65 JIOKa3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC

co cepoii u mapom, MOCTPOCHUEM UX




CEUYEHUN IIIOCKOCTBLIO

[IpuknagHeie 3a1a4n, CBA3aHHbBIE CO

66 .
cdepoii u mapom
[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,

67 BBIYUCIICHUSI B OKPY>KHOCTH, CTaHIapTHHIE
noxoous

68 Paznuunble KOMOWHAIIMN TET BpaIleHUs U
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena u MOBEPXHOCTH
BpaieHus"

70 3amaun o Teme "Tena U MOBEPXHOCTH
BpaieHus"

71 Kontponsnas padota "Tena u
MOBEPXHOCTH BpamieHus"

7 O6béM mumuHApa. Teopema 06 00bEMe
MPSIMOTO ITUJTUHAPA

73 Brruncienue 0065EMOB TEN ¢ HOMOIIBIO
onpenenéHHoro uHTerpaiza. O0béM KoHyca

74 [Tnomaan 60KOBOM M IMOJTHOM MOBEPXHOCTH
KOHyca

75 CrepeoMeTprYECKUE 3a/1a4M, CBI3aHHBIC C
BBIYHCIICHUEM 00bEMOB IWIIMHPA, KOHYCA

76 [Ipuknanueie 3anauyn mo Teme "OOBEMBI U
IJIOIAI TTOBEpXHOCTEN Ten"

77 OO0BEM 11apa U MApPOBOTO CEKTOPA.

Teopema 06 06b&me mapa. [Inomans




cdeprl. CTepeoMeTprUuecKHe 3a1auHu,
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB II1apa,
IIapOBOr'0 CETMEHTA U IIAPOBOI0 CEKTOpa

78

[Ipuknagaeie 3agaun mo Teme "OObEMBI
Ten", cBA3aHHbIE C 00bEMOM I1apa U
I01a b0 cepbl. COOTHOIICHUS MEXKTY
TUTOIIA/SIMH TTIOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEJ

79

[TomoOHbIE TENAa B MPOCTPAHCTBE.
N3menenne 06bE€Ma rpu mop00uu.
CrepeoMeTprYeCKHUe 3a/1a4H, CBI3aHHBIC C
BBEIYHMCIIEHHEM 00BEMOB TEJ U IUIOMANEN
MOBEPXHOCTEMN

80

KonTtponsnas padota "[lmomanu
TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JBuxenus npoctpaHcTBa. OToOpakeHHUsL.
JIBmxeHus u paBeHCTBO huryp. O0mme
CBOMCTBA IBIKCHUU

82

Bupl n1BukeHMil: napauiesibHbIN HEepeHoC,
LIEHTpaJIbHAsl CAMMETPHS, 3epKaJIbHAS
CUMMETpUS, TOBOPOT BOKPYT MPSMO

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Ditnepa

84

FGOMeTpI/ILIeCKI/IC 3alau¥ Ha IPUMCHCHUC
JABMOKCHUA

85

KonTtponsHas pabota "Bekrops! B
npocTpaHcTae”




86

Ob6o6maromiee moropenue 11 moHsTuit u
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
CUCTEMaTU3alus 3HAHUN:
"[lapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
npocrpaHcTae”

87

O6o06maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucTeMartu3anus 3HaHuii: "BekTopsl B
MIPOCTpaHCTBE"

88

O6o6mmaromniee nopropeHue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 knaccos,
cucTeMarn3anus 3HaHui: "BekTopsl B
npocrpanctae"

89

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOIrpaHHuKa"

90

O6o06matomee moBropeHue 11 moHATHIA 1
MeTOJI0B Kypca reometpun 10-11 xaccos,
cucreMarusanus 3Hanui: "O0beM
MHOTOIrpaHHuKa"

91

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucreMaTu3anus 3Hanuit: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

92

Ob6o6m1aromiee noBroperue 11 nmoHsATHi U
MeTo/10B Kypca reomerpun 10—-11 xnaccos,




cucremarusanus sHanuit: "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpenue, 0600IIEHNE U
CHUCTEeMaTH3allns 3HAHUI

96

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJib B Pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHH

97

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

98

Hcropus pa3BuTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

99

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WH)XECHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

100

Hcropus pazBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM




101

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

102

Hctopus pazBUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




B smont dorymenme npowumo,

NPOHYMEPOBANO 1 CKpenieno
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