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HOACHUTEJIBHAS 3AIIMCKA

I'eomerpust siBisieTcs OOHUM U3 0A30BBIX KYpCOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHus, TaK KakK O0O0€CleunBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCUUIUIMH ~ €CTECTBEHHO-HAy4YHOW  HalpaBJIC€HHOCTM U MPEIMETOB
rYMaHUTapHOro 1ukJia. [TockoybKy JTOruueckoe MbllIeHUE, GOpMUPYEMOE MTPU
M3YYEHUH  OOYyYalolMMHUCA  TOHSATHUMHBIX  OCHOB  TE€OMETpUH,  TpH
J0Ka3aTeIbCTBE TEOPEM U MOCTPOECHUHU LEMOYKU JOTHYECKUX YTBEPKICHUHN PU
pELICHUH T€OMETPUUECKUX 3a]1a4, YMEHHUE BBIJIBUTATh U ONPOBEPraTh TUIIOTE3bI
HEIOCPEACTBEHHO HCIOJB3YIOTCA IPU PELICHUM 3a]a4 €CTECTBEHHO-HAYYHOI'O
[IUKJIa, B YACTHOCTHU (PU3MYECKUX 3a/a4.

llens ocBoenuss mporpamMmbl  ydeOHOro kypca «['eomerpus» Ha
yriayOn€HHOM  ypOBHE —  pPa3BUTHE  WHIUBUIYAIbHBIX  CIOCOOHOCTEM
oOydaromuxcs NpU U3YYEHUH TE€OMETPUHU, KaK COCTaBIISAIONIEH MpeaMeTHOU
obnactu «MaremMaTuka M MHPOpMATHKa» uyepe3 o0ecredyeHue BO3MOYKHOCTU
NpUOOPETeHUsT U UCIOJB30BaHMs Oosiee TITyOOKHX T€OMETPUYECKUX 3HAHUM U
NEUCTBUM, CNEUU(PUYHBIX TEOMETPUU, M HEOOXOIMMBIX JUIsl YCHEIIHOIO
npoeCCUOHAIBHOIO  00pa30BaHUs,  CBSI3aHHOIO  C  HUCIOJIb30BaHUEM
MaTEMaTUKH.

[IpropuTeTHRIMH 3aJja4aMH Kypca T€OMETpUHM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUJIMBAOIIMMU Kypc 6a30BOr0 YPOBHS, SIBISIOTCS

paciIpeHre IpeICTaBlIeHUsI O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpPBI
1 GOpMHUPOBAHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE MNPEICTABIECHUS O IPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MaTEMaTUYECKUX MOJEISX, MO3BOJIAIOIIMX ONMCHIBATh U M3ydaTh
pa3HbIE SBICHUS OKPY’KAIOIIEr0 MHpAa, 3HAHUE MOHATHMHOIO armapara IIo
pazzaeny «CrepeoMeTpus» y4eOHOIro Kypca reOMeTpUH;

(opMupoBaHUE  yMEHHUS  BIAJETh  OCHOBHBIMU  IOHATUSMU O
IPOCTPAHCTBEHHBIX (UI'YpaX U MX OCHOBHBIMHU CBOWCTBAaMH, 3HAHUE TEOPEM,
GopMyn U yMEHHE UX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMBbl U HaXOAUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUs 3a/1ay;

(opMupoBaHHE YMEHHUS paclo3HaBaThb Ha YEpPTEKax, MOJAEIAX U B
peaJlbHOM MHUpPE MHOTOI'PDAaHHHUKM W TeJla BpPALIECHHSA, KOHCTPYHUPOBATH
reOMETPUYECKUE MOJIEIIN;

(dopmupoBanue IIOHUMAaHUs BO3MOXHOCTH AKCHOMAaTHYECKOIO
HOCTPOEHUS] MaTeMaTHYEeCKUX TeOopul, (QOpMUpOBAaHHE MOHMUMAHHUS POJIU
AKCHOMATHUKH IPU IPOBEJICHUN PACCyKICHUN;

(GopMupoBaHUE YMEHHS BIAJETh METOJAaMU JI0KA3aTEIbCTB U aJITOPUTMOB
pELIeHMs, YMEHUS UX MPUMEHATH, IPOBOAUTH JOKA3aTEIbHbBIE PACCYKICHUS B
XO[€ PEIICHHS CTEPEOMETPUUYECKMX 3aJad W 3aJad ¢ [PaKTUYECKUM
colaepkaHueMm,  (opMmupoBaHME  TpPEACTaBICHUS O  HEOOXOIHMMOCTH
JI0Ka3aTeNbCTB MpU OOOCHOBAHMU MAaTEMAaTUYECKUX YTBEPKACHUW U POIU
AKCHOMAaTUKH B MPOBEJACHUM JI€TYKTUBHBIX PACCYXICHMUII;

pa3BUTHE W COBEPUICHCTBOBAHUE WHTEJUIEKTYAJIbHBIX M TBOPYECKUX

CIIOCOOHOCTEH oOyJaronmxcs, IMO3HABATEIILHOM AKTHUBHOCTH,
UCCNEIOBATEICKUX YMEHUHN, KDUTUYHOCTH MBIIUICHUS, UHTEPECA K U3YUYEHUIO
r€OMETPHH;

dbopmupoBaHue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU

F€OMETPUH: YMEHHUS PAaCHO3HABATH MPOSBICHUS T€OMETPUYECKUX TOHSITHM,
O00OBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHbIX J>KU3HEHHBIX CUTYalUsIX U IpU
M3YYEHUHU JIPyTUX YYE€OHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W



3aKOHOMEPHOCTEN, MOJEIUPOBAHMS PEANbHBIX CUTYallMil, HCCIEI0BaHUS
MOCTPOEHHBIX MOJIENIEN, MHTEPIPETALUHU MTOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJEP>KATEIbHBIMU JUHUAMU yueOHOro Kypca «I'eomeTpus»
B 10-11 xmaccax sasmstorcs: «lIpsample W IIIOCKOCTH B NIPOCTPAHCTBEY,
«MuororpanHukn», «Tema BpameHus», «BekTopsl U KOOpPAUHATHL B
MPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MNOHATUSAMUY», PEJIEBAaHTHBIMU I'€OMETPUU Ha yriayOJIEHHOM ypOBHE 0Oy4YeHUs B
10-11 kmaccax, OTHOCUTCS KO BCEM COIEP KATEIbHBIM JIMHUSM Y4eOHOT0 Kypca,
a (GopMHpOBaHUE JIOTMUECKMX YMEHUH pachpenensieTcss HEe TOJbKO M0
colepKaTelbHbIM JIMHUSIM, HO M 1o Trojam oOydenus. CoaepkaHue
o0pa3oBaHHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaTaM  OCBOECHUS
denepanbHO pabodeil MporpaMMbl, paclpeeiEHHBIM 0 rojaM O0y4YeHus,
CTPYKTYPHUPOBAaHO TakuM  00pa3oMm, 4YTOObl KO BCEM  OCHOBHBIM,
NPUHIMIHAIBHBIM BOMpOcaM o0ydaromuecs: o0pamaiuch HEOJHOKPATHO. DTO
NO3BOJIIET OPraHM30BaTh OBJAJCHUE TE€OMETPUUECKHUMH TOHATHUSAMU U
HaBbIKAMHU TMOCIEAOBATEIbBHO M TOCTYIATENbHO, C COOJIIOJICHUEM MpPHUHIUIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIOYaTh B OOIIYyI0 CHCTEMY
Tr€OMETPUYECKUX MPEICTABICHUN OOy4YalOUIMXCs, pacuiupsis U yrayonsis eg,
o0pa3ysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3nath ycioBus uis  auddepeHnHanu  O0ydeHHs, IOCTPOSHUS
UHAUBUAYATbHBIX 00pa30BaTeNbHBIX MporpamMM, oOecrneuuTh YriayOonéHHoe
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONIEH yueOHoro npeamera «MareMaTtukay;,

MOJITOTOBUTHh OOYYAIOUIUXCS K MPOAOIKEHUIO M3YYEHUS MATEMaTUKU C
yué€toMm BbIOOpa Oynymieit mpodeccun, odecrieyrBasi MPEEeMCTBEHHOCTh MEXKITY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kkypca «l'eomeTpusi» Ha YriiyOJIEHHOM YypOBHE
orBoautcs 204 vaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce —
102 yaca (3 yaca B HEJIEITIO0).



COIEPKXAHUE OBYYEHUA
11 KVIACC

TeJia BpalueHus

[lonsATHS: UMIMHIpPUYECKAS IOBEPXHOCTh, KOHUYECKAs ITOBEPXHOCTD,
chepuueckass MOBEPXHOCTh, OOpasyrolive MnoBepxHocTeld. Tena BpalieHus:
HWIMHAP, KOHYC, YCE€UEHHBIH KOHYyC, cdepa, map. B3aumHoe pacnosnoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cepe. M3o00paxenue ten
BpalleHus Ha riockocTu. Pa3BépTka uunuuapa u konyca. Cummerpust chepsl U
mapa.

O6bém. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 oO0BEME
IPSIMOYTOJILHOTO TMapajuiesenunega u cieAcTBus u3 He€. OO0BEM mpsaMoil u
HAaKJIOHHOW TMpPU3MBbl, IWIMHJpa, NHpaMujbl H KoHyca. OObEM miapa u
1apOBOr'0 CETMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
IWIMH]IP, OMNHMCaHHas okoso uuinuHApa. llepeceyenune cdepsl U miapa ¢
iockocThlo. Kacanue mapa u cdepsl miuockoctbio. [loHsTHE MHOrOrpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, chepbl, BIMCAHHON B MHOTOTPAaHHUK WA TEJO
BpalICHUSI.

[Inomaas MOBEpXHOCTH HUJIMHIPA, KOHYCA, MJIOMAAb cPephl U e€ JacTei.
[lono6bue B mpoctpanctBe. OTHOLIEHHWE OOBEMOB, MIIONIA/IEH MOBEPXHOCTEN
nono6Hsix uryp. [IpeoOpazoBanue momobusi, romoretusi. Perenue 3aaau Ha
IJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoeHne cedyeHHiI MHOTOTPAHHUKOB U TENl BpAILICHUS: CEUYCHUS
MIMHIpa (mapajUieibHO UM MEPHEHAMKYJSIPHO OCH), CEYEHHUS KOHYyca
(mapasuienbHbIE OCHOBAHMUIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHUs Iuapa,
METOABbl TIOCTPOEHHUS CEYEHUW: METOJ CIENOB, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektopel B mpocTtpancTBe. Omnepauuu Haja BekTopamu. BektopHoe
YMHOK€HUE BEKTOpOB. (CBOICTBa BEKTOPHOrO YMHOKEHHs. lIpsimoyronbHas
cUCTEMa KoopAauHAT B mnpocTpaHcTBe. KoopauHaTel BekTOopa. PasnoxeHue
BekTOpa 10 ©Oasucy. KoopaWHAaTHO-BEKTOPHBIM METOA TMpPH  PEHICHUH
r€OMETPUYECKUX 3a/1a4.

JABU:KEeHMsI B IPOCTPAHCTBE

JIBmxeHus: npoctpaHcTBa. OToOpakeHus. [IBUKEHUS U PaBEHCTBO (QUTYP.
OO6mue cBoicTBAa NBWKCHUW. BUIBI NBWKCHUMN: TapaJUIeIbHBIA TMEPEHOC,
LIEHTpaJdbHasd CHUMMETPHs, 3€PKajbHAasi CUMMETPHs, IOBOPOT BOKPYI IPAMOM.
[IpeoGpazoBanus noaoOus. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHDb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLIMU  OOydaroumierocs  Kak
AKTUBHOTI'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTUYeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SIBJICHUH,
Opoueayp TpaxAaaHCKOTro oOuiecTBa (BbIOOPHI, OMPOCHl U JPYroe), yMEHHue
B3aUMOJCHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKUMSMU U Ha3HAYCHHUEM;

2) naTpuoTHYeCcKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON T'Pa)KIAHCKON MACHTHUYHOCTH, YBAaXKEHUS
K MPOIUIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHOE OTHOLIEHUE
K JOCTHKEHHSIM POCCUHCKMX MAaTEMaTUKOB M POCCUHCKOW MaTeMaTH4eCKON
IIKOJIbI, WCIIOJB30BaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE Iy XOBHBIX LEHHOCTEN POCCHUICKOrO Hapoja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO IOBEJICHUSA,
CBA3aHHOIO C TMPAaKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKu U
NEATEIbHOCTBIO yYEHOrO0, OCO3HAaHWE JIMYHOINO BKJIAJa B IOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, pelIeHun, paccyXIeHHil,
BOCIIPUMMUHMBOCTh K MATEMAaTUYECKUM acleKTaM Pa3jJnyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMHPOBAHHOCTh YMEHHUS TPUMEHSITh MATeMAaTHUYECKHE 3HAHUS B
MHTEpecax 370pOBOro u 0Oe3omacHoro oOpas3a IKU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE TMHUTaHUE, CcOaTaHCUPOBAHHBIN
PEXHUM 3aHATUN W OTIbIXa, PEryysgpHas (puandeckas aKTHBHOCTH), (HPU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03J10POBUTEIBHOMN
NEATENbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTb K TpYyJy, OCO3HAaHUE LEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pasnu4HBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oyayuieil mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh W  CIHOCOOHOCTh K  MaTeMaTHYeCKOMY OOpa30BaHUIO H
caM0OOpa30BaHUIO Ha MPOTSIKEHUHM BCEU >KM3HU, FOTOBHOCTH K AKTHBHOMY
YYaCTHIO B PEILICHUN TPAKTUYECKUX 3a]1a4 MaTEMaTHYECKOW HaIlPaBIECHHOCTH;

7) 3KOJI0THYEeCKOe BOCTIUTAHUE:

c(OpPMUPOBAHHOCTh JKOJIOTHYECKONW KyJNbTYpbl, NOHWMAaHUE BIHSHUS
COLIMAIIbHO-DKOHOMUYECKUX  IPOLECCOB HAa COCTOSHUE IPUPOJHOHW U
COLIMATbHON CpeJbl, OCO3HAHUE TJIOOAIBHOTO XapakTepa 3KOJOTUYECKUX
npo0seM, OpUEHTALMS Ha IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUW IS PEIICHUS
3a/1a4 B 00JIACTH OKPY’KAOIIEH CpeJibl, JIAHUPOBAHHUE MOCTYIIKOB U OLEHKH UX
BO3MOXHBIX MTOCTIECICTBUUI I OKPY’KAIOIIEN CPEbI;



8) neHHOCTH HAYYHOI'O TO3HAHUS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl HAYKHM W  OOLIECTBEHHOM MpaKTUKH, [OHUMaHUE
MaTeMaTUYeCKO HayKH Kak c(pepbl YeIOBEUECKOW AESTENbHOCTH, ITANOB €€
pa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTUYECKOM KYJbTypOW Kak CpPEJCTBOM IO3HAHMS MUpa,
TOTOBHOCTh OCYILECTBIIATh NMPOEKTHYIO U HCCIEAOBATENBCKYIO JEATEIbHOCTD
MHIUBUIYAIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBbie JJornyeckue NecTBUA:

BBISBJISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKA MAaTEMaTHYECKUX
O0OBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpE/ICIICHHMSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIlMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHCHUS, KPHUTEPUU
IPOBOJAMMOTO aHAJIN3A;

BOCIPUHHMMAaTh, (OPMYIMPOBATH M  NPEOOPa3OBBIBATH  CYXKJICHUSA:
YTBEPJNTEIbHBIC M OTPHUIIATCIBHBIC, CIMHIUYHBIC, YaCTHBIC M OOIIIKE, YCIOBHEIC,

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
NpOTUBOpEUHs B (pakTax, JaHHBIX, HAOJIOJICHUSIX U YTBEPXKIACHUIX, Tpe/jiaraTh
KPUTCPHUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPCUHH;

JIeNaTh BBIBOJBI C HCIOJIB30BAHHEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (MIpsiMble W OT MPOTUBHOIO), BBICTPAMBATH apPTryMEHTAIIHUIO,
OPUBOJIUTH TPUMEpPbl U  KOHTPIPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pelreHus ydyeOHOM 3amadd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pElIeHHUs, BBHIOMpaTh HauOoyiee MOAXOASIUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIENOBATEIBCKUM WUHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BONPOCHI, (DHUKCHUPYIOIIUE MPOTHBOpEUHE, IMpodJeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCIIEPHUMEHT,
MCCJIEIOBAHNUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YecKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXIy OOBEeKTamH,
SIBIICHUSIMH, TIPOIIECCaMU;

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCICAOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YyJbTaTOB, BHIBOJIOB U 0000IIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIJBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATh AeUIUTH WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BOTIPOC U JUIS PEIICHUS 3a1a4u;



BbIOMpaTh  MHPOPMALMIO W3  HCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPHOPETHPOBATH HH(MOPMALUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, PEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaAEKHOCTh uH(popmMaIuu o CaMOCTOSATEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEGHHUSI B COOTBETCTBUHM C
YCJIOBHUSIMU U IIEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 11O X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN pe3yJbTar;

B X0J1€ O0CYXJIEHHUS 3a]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXK/1a€MOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajau, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOHUCK
pEIIeHNs, COMOCTABIIATh CBOM CYXICHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
nauasora, OOHapyXKUBaTh Pa3JIMUUE U CXOJICTBO MO3UIIMMI, B KOPPEKTHOU popme
dbopMynTUpoOBaTh pa3HOTIACHS, CBOM BO3PAXKCHUS;

IPEACTaBISATh pEe3yabTaThI perieHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj1a4 TPE3eHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIe yHHBepcaibHbIe YueOHbIe IeilicTBUSA

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3a7a4d, BHIOUPATH CTIOCO0 pelieHus
C y4€TOM HMEIIIUXCA PpPEecypcoB HM  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJLJIEKT:

BJIQ/JIeTh HABBIKAMHM [IO3HABATENBHOW pedJIeKCHd KaK OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH pPEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSM, OOBSCHATH
MPUYUHBl JTOCTMXKEHUSI WIM HEIOCTUKEHHSI pe3yJbTaTOB JESTEIbHOCTH,
HAXOJUTh ONMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONH pabOThl MpW pelieHWH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOU JEATEIHHOCTH, IJIAHUPOBATH OPTAHM3AIMI0 COBMECTHOW paboTHI,
pacrpenensTh BUJbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTatr
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAWUHUPOBATh CBOW JEUCTBHSI C APYTMMHU YIEHAMU KOMAaHJbl, OLICHUBATb
KauecTBO  CBOEro  BKjJaJa B OOMIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:

CBOOOJHO ONEpPUPOBATH MOHSATHUSIMH, CBSI3aHHBIMU C LIMJIMHIPUYECKOH,
KOHUYECKON U c(hepudecKkol MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
HOJIYYEHUS;

OTNEpUPOBATh TOHSATUSMH, CBSI3aHHBIMM C TeJaMH  BpalleHUs:
UIUHAPOM, KOHYCOM, Cpepoil U 1MIapoMm;

pacno3HaBaTh Tena BpalleHus (MWIMHIAp, KOHYC, cdepa M 1ap) u
OO0BSACHATH CIIOCOOBI OJYYEeHHUSI Tl BpaAIllCHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoioKeHue chephl U MIOCKOCTH;
BBIYHCIJISITh BEJIUUMHBI AJIEMEHTOB MHOTOTPAHHHKOB U TEJ BpalleHUs,
00BEMBI U TUIONIAM TOBEPXHOCTEH MHOTOTPaHHUKOB M TEJ BpalleHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJIHO OMEPHUPOBATH IMOHATHSIMHU, CBSA3aHHBIMU C KOMOWHAIMSMU
TeJI BpalleHUs U MHOTOTPAHHHKOB: MHOTOTPAHHHWK, BIHCAHHBIA B
cdepy 1 OmUCaHHBIN 0KOJI0 cepbl, cepa, BMMCaHHAS] B MHOTOI'PAHHUK
WJIM TEJIO BpallCHUS;

BBIYHMCIISITh COOTHOLIECHHMS MEXAY IUIOMAASIMH TOBEPXHOCTEH U
00BEMaMH TTOJOOHBIX TEJI;

n300paxaTh M3ydaeMble (DUTYPBI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YEepTEk U U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPeoOpa30BbIBATh HHPOPMALHIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUYECKHE 3a/aud Ha BBIYUCIEHUE YIJIOB MEXIY
OPSAMBIMA M IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSSHUA OT TOYKH JI0
IJIOCKOCTH, B II€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO
METO/a IPH PEILICHNH;

CBOOOJTHO OIMEpUpOBaTh TMOHATUSMH, CBSI3AaHHBIMH C JBIKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHHMs] MHOTOTPAHHUKOB W TEJ BpAICHUS TPHU
NapajuIeIbHOM [EPEHOCE, LEHTPAJIbHOM CHUMMETPUHU, 3€PKAIBHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSAMOU, TpeoOpa30BaHus MOA00MS;
CTPOUTH CEUEHHS] MHOTOTPAHHUKOB U TE€JI BpAILICHUS: CEUYEHUs
HUIMHApa (mapauielbHO U NEPHEHIUKYISIPHO OCH), CEUEHHUS KOHYyca
(mapasnienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUINHY), CCUCHUS
niapa;

UCIIONIB30BAaTh METOAbl IIOCTPOCHMS CEUYECHMM: METOJ CIIEOB, METOJ
BHYTPEHHEI0 POEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN INIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh T€OMETPUYECKUE (PAKThI JJIsI PEICHUSI CTEPEOMETPUUYECKHUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
MIPYMEHEHHMS 3a71aHbl B SIBHOW U HESIBHOM (hopMe;

pemaTth 3aJayd Ha JO0Ka3aTeJIbCTBO MAaTEMAaTHUUYECKUX OTHOIICHUH U
HaX0XJICHUE T€OMETPUUECKUX BEITUYNH;



MIPUMEHSATh IPOTPaMMHBIE CpeAcTBa " AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TMPU PELNICHUH CTEPEOMETPUUYECKUX
3a1ay;

NPUMEHATh TOJIYYEHHbIC 3HAHWS HAa MPAKTHUKE: CpPaBHUBATh,
AHAIU3UPOBATh M OLECHMBATh pEaJbHbIC CHUTYyallud, MPUMEHATH
W3YUYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MMOUCKA PEIICHUS
MaTeMaTU4YeCKu  CHOpPMYJIUPOBAHHOM  NIPOOJIEMBI, MOJIEIUPOBATH
peanpHbIE CUTYyallUd HA SI3BIKE T€OMETPHUM, UCCIEA0BATH ITOCTPOCHHBIE
MOJENHN C HCHOJb30BAHUEM T€OMETPUUECKUX IIOHATHM U TEOpEM,
annapara anreOppl, peliarh MNpPaKTUYECKUE 3a/Jaud, CBS3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEJIUYMH;

UMETb MPEJICTABICHUS 00 OCHOBHBIX dTallaX Pa3BUTUS T€OMETPUM KaK
COCTaBHOMN 4acTH bynnameHTa pa3BUTHUSA TE€XHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE
11 KVIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acos

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

AHanutuyeckas
reoMeTpust

15

[ToBTOpEHME,
0000mIeHNE 1
CUCTEMaTH3AITUS
3HAHUM

15

O0BéM
MHOTOTPaHHUKA

17

Tena BpameHus

24

IInmomanu
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX
Ten

JBH>KEHUS

IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIus
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I10

102




[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acos

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uupposeie
o0pa3oBartejibHbIE

pecypchbl

IToBTOpEHME TEMBI
"KoopanHaTel BEKTOpa Ha
IIJIOCKOCTH U B
MIPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEJICHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX1y BEKTOpaMU B
npocrpanctae"

[ToBTOpEHUE TEMBI
"VYpaBHeHHE NPAMOH,
MIPOXOIANICH uepes JiBe
TOYKH"

YpaBHEeHHE IIIOCKOCTH,
HOpMallb, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

ypaBHeHI/Ie IJIOCKOCTH,




HOpMaJb, ypaBHEHUE
IUIOCKOCTHU B OTPE3Kax

Bekropnoe
IIPOU3BEICHUE

JInneliHbIe HEPABEHCTBA,
JIMHEWHOE
IPOrpaMMHUPOBAHUE

JInneliHbIe HEPABEHCTBA,
JIMHEWHOE
MIPOrpaMMHpPOBAHNE

10

AHanuTHYECKHE METOIbI
pacdéra yria Mexay
MPSMBIMU B
MHOTOTpaHHUKaX

11

AHaIUTHYECKNE METOIEI
pacdéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmyna pacCTOSHUS OT
TOYKH JI0 TNIOCKOCTH B
KOOpJIUHaTaxX

13

HaxoxeHue paccTostHuit
OT TOYKH JIO IUIOCKOCTH B
KyOe

14

HaxoxneHnue paccrossHui
OT TOYKH [0 IUIOCKOCTH B




[IPaBUJIBHOM ITUPAMUJIEC

15

KonTponbHas padora
" AHanmuTHYECKas
reoMerpus"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKH

17

Ceuenus
MHOTOTPaHHUKOB: METO/T
CJIEZIOB

18

Ceuenns
MHOTOTPaHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepecevYeHus MPSIMBIX U
IUIOCKOCTEH

19

HapannenLHHe IIpsAMBIC U
IIJIOCKOCTH:
ImapalyiICJIbHbIC CCUCHHA

20

[TapannenpHble NPSIMbIE U
TJIOCKOCTH: Pacy€T
OTHOLIEHUH

21

HapaJ'IJ'ICJ'ILHLIC IPpsAMBIC U
IIOCKOCTH: YI'JIbI MCKIY
CKpCIIUBAOIINUMHUCHA
psAMBbIMHA




22

[lepnenqukynspHbie
IIPSIMBIE U TUIOCKOCTH:
CTaHAAPTHBIE NaPbI
MIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U IPSIMBIX,
CUMMETpUH
MHOT'OTPaHHUKOB

23

[IepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
MEePIEHIUKYIIpax

24

[lepnenukynspHbie
IPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JUIVH B
MHOTOTPaHHUKAX

25

[ToBTOpEeHUE: IOMIAAN
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUIOINAICH,
cooOpakeHHS TI0100Ms

26

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJIbHUKOB,
(bopMyIbI IS TI0IIAIEH,
cooOpaskeHUs TI0100MS

27

[ToBTOpEHUE: TUIOIIATN
MHOTOYTOJILHUKOB,
(bopMyIbI TS TIIOMIAIEH,
cooOpaxeHus moao0us




28

[Inomanu ceyenun
MHOTOT'PAaHHUKOB:
IIJIOIIAIU ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COO0paxeHus moa00us

29

[Inomanu ceyenui
MHOTOTPaHHUKOB:
IIJIOIAIN ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
cooOpakeHUs TI0100uS

30

KounTtponsHas pabota
"I[ToBTOpEHUE:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOI'PaHHUKOB"

31

O0BéM Tena. O0BEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

32

3amauun 00 yABOCHUH
Ky0a, 0 KBagparype Kyoa;
O TPUCEKIIUH yTia

33

CrepeomMeTpuiecKue
3a7a4M, CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napasuieNenuneaa

34

[Ipuknanueie 3ana4w,




CBSI3aHHEIE C
BBIYHCIICHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesienumneia

35

OO0BEM MpSAMO TPU3MBI

36

CrepeoMerpuueckue
3aJ1a4ui, CBSI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB
MPSAMOM IPU3MBI

37

[Tpuknagnsie 3amayu,
CBSI3aHHBIE C 00BLEMOM
MPSAMOM IPU3MBI

38

Brruncienue 00EMOB
TEJ C IIOMOIIBIO
OTPEIEIIEHHOTO
unaTerpaia. O0bpEmM
HaKJIOHHOHM TIPU3MBI

39

Brruucienue 006MOB
TeJ C TOMOIIIBLIO
OTPEICIIEHHOTO
unTerpana. OopéM
MUPAMUIBI

40

dopmyna o0bEMa
nupamupl. OTHOIICHHE
00BEMOB MHUpaMus ¢
o0IIMM yriom




41

dopmyna o0bEMa
nupamuibl. OTHOLLIEHUE
00BEMOB MHPaAMUJ C
o0ImmM yriom

42

Crepeomerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMM HAKJIOHHOM
TIPU3MBI

43

Crepeomerpuueckue
3aj1a4M, CBSI3aHHBIE C
o0BbEMamMu MUpaMUIbI

44

[Tpuknagnsie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
HAKJIOHHOM MPU3MBI

45

[IpuknagHsie 3a1a4u 1Mo
teme "OO0bEMEBI TEN",
CBsI3aHHBIE ¢ 00BEMOM
MTAPAMU/IBI

46

[Ipumenenne 06bEMOB.
Brruncnenue paccTosiHus
JI0 TJIOCKOCTHU

47

KontponbsHas padorta
"O6BEM MHOTOTpaHHUKA"

48

]_II/IJ'II/IHL[pI/I‘-ICCKaH
IOBCPXHOCTD,




oOpa3yromue
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

Hunuuap. Hpamon
KPYTOBOW LIUJIUHAP.
[Inomane MoBepxXHOCTH
LHWIHHIpA

50

Konunueckas
TTOBEPXHOCTb,
oOpazyromue
KOHUYECKOU
noBepxHocTh. Konyc

51

CedeHnue KoHyca
MJI0CKOCTBIO,
MapaieIbHOMN MIIOCKOCTH
OCHOBaHUS

52

VYceuéHHbIN KOHYC.
N300paxkeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITmomans 0OKOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTH KOHYCa

54

ITnomans 0OKOBOI
MOBEPXHOCTU U TIOJTHOU
MOBEPXHOCTH KOHYCa

55

CrepeoMerpuueckue




3a/1a4y Ha
JI0Ka3aTelIbCTBO U
BBIYUCIICHUE,
IMOCTPOCHUEM CEUYEHUI
LUIHHIPA, KOHyca

56

CrepeoMerpuueckue
3a/1a4y Ha
JI0Ka3aTesIbCTBO U
BBIYHUCIICHUE,
MOCTPOCHUEM CEYEHUI
IJIMHApPA, KOHYCa

57

[Tpuknagnsie 3am1ayu,
CBSI3aHHBIE C IUIUHIPOM

58

[Ipuxknagnsie 3amayu,
CBSI3aHHBIE C ITWJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
rapa ¢ IioCKOCThIO.
Kacanwue mapa u cdepsr
IUIOCKOCTHI0. By n
n300pakeHue mapa

61

[Tepeceuenue chepsl u
mapa ¢ MIoCKOCTBIO.
Kacanue mapa u cdepsr
IUIOCKOCTHI0. Bua u
n300pakeHue mapa




62

VYpaBuenue chepsl.
[Tnomans chepst u e€
yacTen

63

Cummerpus cdepsl u
mapa

64

Crepeomerpuieckue
3aJa9u Ha
JI0Ka3aTenbCTBO
BBIYHNCIICHUEC, CBSI3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CEUCHUH
TUTOCKOCTBIO

65

CrepeomeTpuyeckne
3aJauu Ha
J0Ka3aTelbCTBO U
BBIUMCIICHUE, CBS3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CCUCHHI
TUIOCKOCTBIO

66

[Ipuknanueie 3anauu,
CBsI3aHHBIE CO chepo u
mapom

67

IToBTOpEHME:
OKPY’KHOCTb Ha
ITIOCKOCTH, BBIYUCIIEHUS
B OKPY>XHOCTH,
CTaHJapTHbIE TIO100Us




68

Pasnmuunsle KOMOMHAITUHA
TEJ BpaIleHUs U
MHOTOTPaHHUKOB

69

3anauu o teme "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3anaun o teme "Tena u
MMOBEPXHOCTHU BpalieHus"

71

KonTponsHas pabora
"Tena 1 NOBEPXHOCTH
BpaiieHus"

72

O06BEM TTUIMHApA.
Teopema 06 00bEMe
MPSIMOTO IIAJIHHJIPA

73

Brruncienue 006MOB
TEJ C IIOMOIIBIO
OTPEIEIIEHHOTO
uHTerpaa. O0bpEM
KOHYCa

74

[Tmomanu OOKOBOH U
ITOJIHOM IMOBEPXHOCTH
KOHYca

75

CrepeoMeTrpuueckue
3aJlauu, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB
WINHPA, KOHYyCca

76

HpI/IKJ'Ia,[[HLIC 3aga4u 110




teMme "OO0bEMBI U

IIJIOIIAIU [TOBEPXHOCTEN

Ter"

77

OO6béM 1apa u mapoBoro
cekropa. Teopema 00
00béme mapa. [lnomanp
cdepsl.
Crepeomerpuueckue
3aJ1auM, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB
1rapa, apoBoro
CerMEeHTa U IIapoBOTO
CEeKTOpa

78

[IpuknagHsie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
mapa ¥ Iiomiaabo
cthepnl. COOTHOIICHHMS
MEXKTy TIOIIAIIMH
MOBEPXHOCTEUN U
00BpEMaMHU ITIOJOOHBIX TEN

79

ITonoOHsIe TENA B
MIPOCTPAHCTBE.
N3menenne o0bEéMa npu
MOJI00UH.
CrepeoMerpuueckue
3a/1auu, CBSA3aHHBIE C




BBEIUMCIIEHUEM 00BEMOB
TeJl U IUIoIaiel
IIOBEPXHOCTEN

80

KonTponbHas pabora
"[1nommaan mMOBEpXHOCTH
1 00BEMBI KPYTJIbIX TET"

81

JBro>xeHust
MIPOCTPaHCTBA.
OToOpaxeHusl.
JIBH)KEHHUS U PaBEHCTBO
¢uryp. O6mue cBoicTBa
JNBIDKECHUN

82

Bunel nBukeHuii:
MapasieabHbIN IEPEHOC,
LIEHTpaJIbHAsl CHMMETPHS,
3epKaJIbHAasi CHMMETPHS,
MTOBOPOT BOKPYT MPSMOU

83

[IpeobpazoBanus
nonoous. [Ipsmas u
cdepa Diinepa

84

FCOMCTpH‘leCKI/Ie 3aJa4u
Ha IPUMCHCHHC
JABUIKCHUA

85

KonTtponsHas pabora
"BexTopsl B
npocrpaHcTae”




86

O6o06maromee
noBroperue 11 nonstuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUs
3HAHMI:
"[TapannensHOCTD
MPSAMBIX U INTIOCKOCTEN B
npocrpaHcTee”

87

Ob6o6maromiee
noBTopenue 11 nmonsruit
¥ METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CHCTEMaTH3aLus
3HaHuil: "BekTopsl B
npocrpanctae"

88

Ob6o06mmaromniee
noBTopenue 11 nmonsruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUS
3HaHui: "BekTopsl B
npocrpanctae"

89

Oo6o01aromiee
noBroperue 11 nonsruit
Y METOJIOB Kypca
reomerpun 10-11




KJIACCOB, CHUCTEMaTH3aLus
3Hanuii: "O0Bem
MHOTOTpaHHHUKa"

90

O6o06maromee
noBroperue 11 noustuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHui: "O0beM
MHOTOrpaHHHUKa"

91

O6o6maromiee
noBTopenue 11 nmonsaruit
Y METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CHCTEMaTH3alus
sgagui: "[lmomaan
MTOBEPXHOCTU U 00BEMBI
KpyJibIxX Ten"

92

Ob6o06mmaromniee
noBTopenue 11 nmonsruit
Y METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUS
sgaguii: "[lnomaan
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX TEN"

93

Hroropas KOHTPOJIbHAaA




pabota

94

Hrtorosast KOHTpOJIbHAS
pabora

95

[ToBTOpEenue, 06061IEHNE
U CUCTEMaTu3anuAa
3HaHUH

96

Hcropus pazsutus
CTEepEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

98

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH




99

Hcropus passutus
CTEpPEOMETPUHU KaK HAyKU
U €€ poib B Pa3BUTUH
COBPEMEHHBIX
UHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU I

100

Hcropus pazsutus
CTEepEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Uctopus pazsutus
CTEPEOMETPUM KaK HAYKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Uctopus pa3zButus
CTepEeOMETPUHU KaK HAYKU
U e€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX




TEXHOJIOTUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Maremaruka. ['eometpus; yriaybnennoe ooyuenue, 10 kmacc/ Mepamsik AT,
Homuposckuii [.A., Ilonsaxos B.M.; noa penakuuent [Togonsckoro B.E.,
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKU LIEHTP
«BEHTAHA-T'PA®»; AxunonepsHoe obiiectBo «M31aTenbcTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






