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HOACHUTEJIBHAA 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockonbKy JOTHYECKOE MBIIUICHHE, (HOPMHUPYEMOE MTPU U3YUYESHUH 00YUIaIOIITUMUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 33129, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DM3UYCCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH obOnactn «MaTtemaTuka W
nH(POpPMATHKa» Yepe3 o0ecreueHne BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CrIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJISl YCIICIIHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMHM 3aJlayaMd Kypca TE€OMETPHHM Ha yriayO0JaEHHOM YpOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHne MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY)KAIOIIUM MHUPOM;

dbopMupoBaHuEe TMPEICTABICHUS O TMPOCTPAHCTBEHHBIX (uUrypax Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pasaeity
«CrepeomeTpus» yueOHOTro Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH ITOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKM M TeJla BpalleHUs, KOHCTPYHPOBATh TI'€OMETPHUCCKHUE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHWE IMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHUS BIIQJICTh METOJAMHU JOKa3aTEIbCTB M aJITOPUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
peIIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHUEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH
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000CHOBaHUHM MAaTEMATUYCCKUX YTBEPKICHUN M PO AaKCHOMATHKH B HpOBGI[CH 4
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATBLHOW TPaAMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJTMPOBAHMS PEATBHBIX CHTYAIlUH, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpPKAaTEIbHBIM JIMHHSAM Y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
POrpaMMBbl, pPACTPEENIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ychmoBus qus  guddepeHnuanuu  00ydeHUsS,  TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

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

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B IMPOCTPAHCTBE: IEpECEKaroIIHecs,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpaJIbHOE MPOEKTHUPOBAaHUE, H300pakKeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajuiesIbHbIX IJIOCKOCTEM. [Ipocreiiine
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMBbIE MApPAJUIENbHbIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprieH nuKyIapHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl IBYTPAHHOTO yria. TpéXrpaHHBII U MHOTOIPaHHbBIC YTJIbIL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHHuka. Ilpusma: n-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJIHAsI TOBEPXHOCTh HMPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojspHas nupamuia, IpaBuibHAsA U yCeUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,
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O IPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3AP, NOAEKAdAP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOW MHPAMHJIBI, TEOpeMa O
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IIAPaMUBbI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpAa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio nmapamienenunena. Teopema O paslIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHsTHS: UWIMHApPUYECKAss TMOBEPXHOCTh, KOHUYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
MUIMHIP, KOHYC, yCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnionoxkenue cheps
U IJIOCKOCTH, KacaTeibHasi IIIOCKOCTh K cdepe. M300pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nununapa u konyca. Cummerpust chepsl u mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUPaMHUIbl U KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, OMHWCAaHHAs OKoJo uwuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdepsl, BIUCAHHON B MHOTOTPAHHHUK WA TEJO
BpAIICHMSI.
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[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYCA, IUIOMaAs chepbl U e€ yact
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIEJ0OB, METOJI BHYTPEHHEr0 MPOEKTHUPOBAHUS, METOJ MIepeHoca
CEKYILIEeH MIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoOpaMHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PasnmoxkeHue BeKkTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEGHWM. Bujsl JBWXKEHUIN: TapauieNbHBIA TEPEHOC,
IIEHTpaJbHAsl CHUMMETpPHS, 3€pKaJIbHas CUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.
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IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA YYEBHOI'O KYP‘
«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, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  oOmiectBa  (BBIOOpBI,  OMPOCBI W JPyroe), yMeHHue
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 MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEHW pOoCCHUHCKOro Hapoza, chOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh yYMEHHS TPHUMEHATh MaTeMaTHYeCKWe 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 CIOPTUBHO-03OPOBUTEIIHLHOMN JAEATEIbHOCTHIO;

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 W peanu3oBbIBATH COOCTBEHHBIE >KMU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K aKTI/IBHOJ
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTb  AKOJIOTMYECKON  KYJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUYEeCKUX 3HAHWU Mg penieHus 3agady B 00JacTH
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTeMaTHYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM eI TEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJOBATEIBCKYIO JICATEILHOCTh HHIWBUAYAIBHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUIEHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
yYTBEpJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI 110 aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmocod pemeHus y4eOHOW 3amadn  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:
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MCIIOJIB30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT [O3HAHI R
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYECKOro 00beKTa, BJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
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(GOPMAIIMIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JdaBaTh IIOSCHEHUS TI0 XOJy pEIICHUS 3ajadd,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUS, COTMOCTABISATh CBOM CYXKJICHHUS C CYXICHHSIMH APYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Yy4ETOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:
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COCTAaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1auu, BRIOUPATh CIIOCO0 pemeHI/I .
YIETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W PEe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3y/IbTaTa IEIH U YCIOBHIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpW pEIICHHH YYeOHBIX 3ajad4, NPUHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMmax paboThl (00CYXaAeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMOU U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
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e CBOGOIHO pACIO3HABATH OCHOBHBIC BHbl MHOTOIDAHHHKOB (IIPH3M3
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJacCH(UIMPOBATH  MHOTOTPAHHHUKH, BbIOMpass  OCHOBaHUSA MM
KJ1IaccuuKaIuu;

e CBOOOMHO OMEpUPOBATH TMOHATHIMH, CBSI3AHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LIEHTPaJIbHOE u OpPTOrOHAJIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUEHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMU, BBITIOJHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIONMIAJM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpU3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LICHTP,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOIICHWH H
HAXOKJICHHE T€OMETPUUECKUX BEIMUNH, IPUMEHSISI U3BECTHBIE METOIbI IIPU
pElIEeHNH MaTEeMaTUYECKUX 3a/1ad MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1a4;

e W3BJICKaTh, MPEOOPa30BbIBATE U HMHTEPIPETUPOBATH HHGOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTEeXKAX U PUCYHKAX;

e INPUMEHATH IIOJYYEHHbIC 3HAaHHWS Ha [PAKTUKE: CpaBHUBATh U
AHAJIM3UPOBATH PEAJIbHBIE CUTYallMW, NPUMEHATh W3YyUYECHHBIC NOHSATUS B
mpolecce  TMOMCKAa  PEIIeHWs  MaTeMaTH4ecKdu  COpMYITUPOBAHHOU
npoOJIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEN0BaTh ITOCTPOCHHBIE MOJEIN C UCIIOJIB30BAHUEM TI'€OMETPHUECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJACHUEM F€OMETPUYECKUX BEINYNH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:
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CBOOOJHO OIEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMHU C L[I/IJII/IHI[pI/I‘IeCK 4
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJIY4EHHS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUEHHUS TEJ BpPalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMH, CBA3AHHBIMM C KOMOMHALIMSIMU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TILUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSSHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHUS] MHOTOTPAaHHMKOB W TeJ BpAIICHUS TMPHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;
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JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MIPUMEHSITh TeoMeTpuYecKkre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHATTU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh pEalIbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMETh TPEJACTABICHUS OO0 OCHOBHBIX AdTamax pa3BUTUS TC€OMETPUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NPOrpaMMblI Bcero Konrpoapusie | Mpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue NpsiIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIE U CUCTEMaTH3aIHS 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/mm KonrtpoJsbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, 0606HICHI:IC u 15 1
CUCTeMaTH3aIus 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHust 5) 1
7 [ToBTOpEHMeE, O606IH€HI:IG u 17 5
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsAMas,
IUIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa H300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajiebHbBIX MPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MnepPeCCKaromuecs miIoCKOCTH,
InepeCCKarmurecs npsamMas U MI0CKOCTb,
TOJIYIIPOCTPAaHCTBO

MHuororpanHuku, n3o00pakeHue
MPOCTEUIINX IPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX 00BEKTOB
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AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEZICTBMS U3 HUX

AKCHOMBI CTEpEOMETPHUHU U IIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus n3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEPe3 UX
pé6pa. N3obpaxenne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N3obpaxenne ceueHnit mupaMuIbl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N300pakeHnue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3obpaxenne nepeceueHus
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300paxeHne ceueHUi MUpaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pEbpa. M3obpakeHue nepecedeHus
MOJIyYCHHBIX IUIOCKOCTEH. PackpariiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH
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14

Meron cnenoB Ul NOCTPOEHHSI CEYEHUI

15

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IJI0CKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

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

18

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha p&opax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MIOCTPOCHHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEW U 3aHUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPONOPIHMOHANBHBIX OTpe3kax. [Tonobue
TPEYTrOJIbHUKOB

22

[ToBTopenue nmnanumerpun: Teopema
Menenas. PacyeTsl B ceyeHUIX HaA
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BBIHOCHBIX YCPTCIKaAX. HCTOpI/ISI pa3BUTHUA
INIAaHUMETPUHU U CTCPCOMCTPUHU

23

KoHnTponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemnBaromuxcs
npsMbIX. [[apamienbHble TpsiMble B
MIPOCTPAHCTBE

25

TeopemMa o CyleCTBOBAaHUU U
€MHCTBEHHOCTH TIPSIMO MapasuieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npsamoil. Jlemma o nepeceyeHun
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsMBIX. Teopema o
TpEX mapaienbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapanienbHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIEILHOTO
npoektupoBanus. M300paxeHune pa3HbIx
¢buryp B napamienbHON IPOEKIUN

28

LenTpanbHas npoekuus. Yroiu ¢
COHaINpaBJICHHbIMU CTOPOHAMHU. YTOJI
MEXY IPAMBIMHU

29

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HNCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE
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30

[ToHATHA: mapaAIIENBHOCTD NPSAMOKN U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
HapajyIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa NapayuIeIbHOCTH MPSIMON U
IUIOCKOCTH

31

['eomerpuueckue 3a/1auy Ha BBIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIebHOCTHIO MPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenne cedeHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajuIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTsl TIOCTPOEHUS CeYCHUH KyDa 1
napasienenumnena. CBoncTBa
napajuieJienuIe/a ¥ Ipu3Mbl

34

HapannenLHHe IIJIOCKOCTH. HpI/I3HaKI/I
mapalyiCcJIbHOCTHU ABYX IUIOCKOCTEH

35

TeopeMa O MMapaJuICJIbHOCTHU U
CANHCTBEHHOCTH IINIOCKOCTH, npoxoz[;uueﬁ
4epe3 TOUKY, HC ITPUHAIJICIKATYIO HaHHOﬁ
MJIOCKOCTH U CIIEACTBUS U3 HEé

36

CpolicTBa napauieabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSAMBIX IIEPECEUCHUS
IIpU NIEPECEUECHUHU JIBYX ITapajlIeIbHbBIX
IIJIOCKOCTEN TPEThEU
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37

CpoiicTBa napajuIeabHbIX MNIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY M1apajlIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH NPAMOIL C
ABYMA ITapaJlJICIIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [lugaropa na
TUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuieJIenune1a

41

Boruncnenue aiauH oTpe3koB B KyOe u
MIPSIMOYTOJIBHOM IapajuIeIenuIe1e

42

[TepieHAMKYISAPHOCTD MPSIMOU U
miockoctu. [Tpu3Hak
MEPIEeHIUKYIAPHOCTU NPSMOM U
MJI0CKOCTH

43

[TeprieHAMKYISAPHOCTD MPSIMOM U
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
MJI0CKOCTH

44

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
4yepe3 TOUKY IPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TJIOCKOCTH

45

IInockocTtu n NEPNECHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX
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46

[InockocTy U NEPIEHAUKYISPHBIE UM
IIpsIMbIE€ B MHOTOI'PAHHUKAX

47

[lepneHuKyIsip 1 HaKJIOHHASL.

[TocTpoenue neprneHuKyspa U3 TOYKU Ha

IPSAMYIO

48

[lepneHuKyIsip ¥ HAKJIOHHASL.

[TocTpoenue neprneHuKyspa U3 TOYKH Ha

MIPSAMYIO

49

Teopema o TpEX nepneHANKyIIpax
(npsimast u oOpatHast)

50

Teopema o TpEX nepneHANKYIIpax
(npsimast u oOpatHast)

51

Yroa Mexay CKpelBaroIuMUCS
MPSIMBIMU

52

[Torck meprneHIuKYISIPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPTICHANKYIISIPHBIX
IJIOCKOCTEN

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

54

[TocTpoenune ceueHnuii Kyba, IpU3MBI,
MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

55

[TocTpoenue ceuenwuii kKyoa, MPU3MBIL,
MPaBUJILHOM UPaMUIbl C TOMOILBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH. IInockocTu
CUMMETPHI B MHOTOT'paHHHUKAX
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57

[Ipu3Hak nepnesauKyJIspHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

58

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
pPacCTOSHUN OT TOYKHU J0 INIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PAacCTOSHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObl OITyCTUTh HEPIIEHUKYISPDI:
CUMMETpHS, CIABUT TOYKHU TIO
MapajuIeIbHON PAMOM

61

CrBur o HenapaJIeIbHON NPSIMOH,
W3MEHEHNE PACCTOSHUM

62

KonTponsnas pabota "B3aumHoe
pacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpanctae"

63

[ToBTOpEHUE: Yroa Me Ty NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeopemMa
KOCHHYCOB

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

65

FeOMeTpI/I‘IeCKI/Ie MCTOJbI BBIYMCIICHUA
yriia MCXXAy NpsAMbIMU B MHOT'OT'PAaHHHUKAX

66

JIByrpansbiii yroj. CBOMCTBO JIMHENWHBIX
YIJI0B IBYTPaHHOIO yIjia

67

[lepnenaukynspubie miockocTH. CBOMCTBa
B3aMMHO NEPHEHANKYISIPHBIX MJIOCKOCTEMN
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68

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEH; TEOpEMa O MPSIMOU
IIepecedyeHms ABYX IIIOCKOCTEN
NEPIEHIUKYIIIPHBIX TPEThEH IIIIOCKOCTH

69

[IpssmoyronbpHbIN Napauienenunen; Kyo;
U3MEPEHUS, CBOMCTBA IIPAMOYIOJIBHOTO
napajuiesIenunena

70

Teopema 0 AuaroHany MPSMOYroabHOTO
napajJieJIenuIes1a v CiIeICTBUE U3 Hee

71

CrepeomeTpruyeCcKe U TPUKIIAIHbIE
3a7a4M, CBA3aHHbIE CO B3aMHBIM
pAacCIOJIOKEHUEM MPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHUE: CKpeluBarouecs npsMeble,
napasJiesIbHble IIOCKOCTH B CTaHAAPTHBIX
MHOTOI'paHHHKaX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrossaue ot ToUkH J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Brrunciienue paccToOsHUN MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU C
MIOMOIIBIO NEPHEHANKYIIPHOHN TIIOCKOCTH

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yriaoB. Teopema Iudaropa,
TEOPEMBI KOCUHYCOB Y CUHYCOB JUIS
TPEXTPAHHOTO yIJIa
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DneMeHTHI chepUIeCKO reOMEeTPHH:

77 1
reo0JIe3UYECKUE JIMHUU Ha 3eMIle

78 KonTtposnsHast padota "Yrisl u 1
paccrosHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK 1
U €ro 3J1eMeHTH"

80 [Inpamua. Bunel nupamun. [IpaBunpHas 1
nupaMuaa

81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbpHas npusma

82 [Ipsimoit mapamnenenurnen, 1
MPSIMOYTOJIbHBIN TapasuieNenunes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBunbHBIC U TOTYIPABUIHHBIC 1
MHOTOTPaHHUKHU

85 KontponbHas padora "MHuororpanHuku" 1

86 [TonsiTHe BeKTOpa HA MIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapamienenurnena 1

90 YMHOK€EHNE BEKTOPA Ha YHUCIIO 1
PaznoxeHnue BekTopa 1o 0aszucy Tpéx

91 BEKTOPOB, HE JIEKAILUX B OJHOU 1

IIJIOCKOCTH
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92 CkansipHO€ MPOU3BEICHUE 1
93 Beruniciienue yriia Mexay BEKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
98 O0600meHne u cucTeMaTru3alus 3HAaHAK 1
99 O0o00mmeHne 1 cucTeMaTru3alus 3HaHUN 1
100 Wrorosas koHTposbHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O06o00meHre 1 cucTeMaTru3alus 3HaHAK 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
Mara uudposbie
Ne n/m | Tema ypoka Konrtpoabubie | IlpakTnueckue
Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTopenue tems! "KoopauHars! BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue tems! "CkansgpHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEK/ly BEKTOpamMH B IPOCTpaHCTBE"
4 [ToBTOpEeHuE TemMBI "YpaBHEHNE TPSAMO, 1

MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1

YpaBHEHUE IUIOCKOCTH B OTpE3Kax
6 VYpaBHEHHE ILIOCKOCTH, HOPMAJIb, 1

yYpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiiHbIe HEPaBEHCTBA, JTUHEUHOE 1

[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

[IPOrpaMMUPOBAHUE
10 AHanuTHYECKHE METOBI pacuéTa yria 1

MEXAY NPSIMBIMU B MHOTOTpPaHHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAaHHUKAX
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@opMmyita pacCTOSIHUSA OT TOYKH JI0

12 TUIOCKOCTU B KOOPIMHATAX

13 Haxosxaenne pacCTOSHUN OT TOYKH JI0
TUIOCKOCTHU B KyOe

14 Haxosxnenne pacCTOSTHUN OT TOUKH JI0
TUTOCKOCTH B TMPABHIIHOW TTHPaMHUJIE

15 KonTtponpHas pabota "Ananutuyeckas
reoMerpus"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHapTHHIE

18 TUTOCKOCTH, TTIEPECEUCHUS TIPSMBIX U
IJIOCKOCTER

19 [TapannenpHble NPSIMbIE U TIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenbHblie NPsSMBbIE U TUIOCKOCTH:
pacuét OTHOIICHUN
[TapannenpHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXTY CKPEIIHBAIOIMHCS
MPSIMBIMH
[lepnieniuKynsapHbIE MIPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MePIEeHIUKYISAPHBIX TIIOCKOCTEH 1
MPSIMBIX, CHAMMETPUU MHOTOTPAHHUKOB
[leprienauKyNspHBIE MPSIMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX

NEepICHAUKYJIApax
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[lepneHuKyIsipHBIE IPSAMBIE U
24 IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B 1
MHOT'OTPaHHUKAX

[ToBTOpenue: monaau
25 MHOTOYI'OJIbHUKOB, ()OPMYJIbI IS 1
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

[ToBTOpEenue: monaau
26 MHOTOYTOJIbHUKOB, (POpMYJIBI 715t 1
TJI0IA IeH, COOOpaKEeHHS TOI00Us

[ToBTOpEeHue: monaau
27 MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI 1
TIJIOTA IeH, COOOPaKEHHMS O 100Us

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
28 IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha 1
Y4acTH, COOOPaKECHHUSI 1101001t

[lnomany ceyeHnii MHOTOrPaHHUKOB:
29 IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha 1
4acTH, COOOpaKEHHUS ITO00Us

Kontponbras padota "[loBropenue:

30 MHOTOTPaHHUKH, CEUCHUS 1 1
MHOTOI'PaHHUKOB"

31 O06bém Tena. O6beM NPSIMOYTOJILHOTO 1
napasuieNenuneaa

39 3amaun 00 yABOCHUHU KyDa, 0 KBaapaType 1

Ky0a; 0 TpUCEKLIUH yria

CrepeomeTpHueCcKHe 3a/1a4H, CBSI3aHHbIE C
33 00BEMOM MPSMOYTOJIBHOTO 1
napasiesenumnesa
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HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumea

35 OOBEM TIPAMOI TPU3MBI

36 CrepeoMeTpHYeCKHe 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [Tpuknamabie 3a1a4M, CBSI3aHHBIC C
00BEMOM NPSAMOI PU3MBI
Brorancieane 00bEMOB TEJT ¢ TTOMOIIBIO

38 onpenenénHoro uarerpaia. O0bpém
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEN ¢ IIOMOIIBIO

39 onpenenénHoro uarerpaita. O0bpém
MTUPAMU/TBI

40 ®dopmyna 00bEmMa mupamMuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

41 ®dopmyna 00bEma nupamuel. OTHOIIICHUE
00BEMOB IMHPAMHJ C OOLIUM YIIIOM

o o

42 CrepeoMeTprYECKUE 3a/1a4H, CBA3aHHBIC C
00bEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMIBI

WKJIaIHBIC 33J]a4H 110 TEME ‘bEMBI

I1 "O6

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI

Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIBI
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[Tpumenenne 00bEMOB. Beruncienne

46 pacCTOSHUSA JI0 TUIOCKOCTH

47 KoutponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

49 HMunuaap. [psamoii KpyroBoi HUIUHAP.
[nomaae MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromnue
KOHMYECKOU nmoBepxHocTH. Konyc

51 CedeHue KOHyca ITOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa

54 [Tmomaaps 60KOBOM MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHHI LUIMH]IPA, KOHYCa
CrepeoMeTrpHuueckue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHPA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C

MUJINHAPOM
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58

HpI/IKHa,[[HBIe 3aga44, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHue mapa
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Ilepeceuenue cdepsl 1 mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHue mapa
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VYpasuenue cheprl. [Tnomanp cheps u e€
yacTeu
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CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHbIE CO chEepoi U apoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chEepoi U MapoM,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66

[TpuknaaHbie 3a7a9u, CBSI3aHHBIC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHHIC
moao0ust

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAlICHUS U
MHOTOT'paHHUKOB
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3anauu 1o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

70

3anauu o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

71

KonTtponeHas padora "Tena n
MIOBEPXHOCTH BpalieHus"

72

O6bem mumuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApPA

73

Brrunciaenne 00bEMOB TE ¢ HOMOIIIBIO
onpenenéHHoro uaTerpaiga. Oopém
KOHYyCa

74

TTimotam OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUeCKHUe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHUEM 00BEMOB IIHITMHIPA,
KOHYca
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[Ipuknagaeie 3agaun mo Teme "OO0bEMBI U
IJTIONIa U MTOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
ctepsnl. CTepeoMeTpruICCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM 00BEMOB
11apa, IapoBOro CErMeHTa U IapoBOIo
CEKTOpa

78

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
wiomabio cepsl. COOTHOIIEHUS MEXTY
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IJIOIA/IIMU TTIOBEPXHOCTEH U 00bEMaMu
MOJA0OHBIX TEJ

79

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

80

Kontponsnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JBrxenHus nmpoctpancTBa. OToOpakeHHS.
JIBmxenus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBIKCHU I

82

Bupl nBukeHMil: TapayuieIbHbIN
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

FeOMeTpI/ILIeCKI/Ie 3aaa4d Ha IPUMCHCHUE
JABUIKCHUA

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

86

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[NapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpocTpaHcTae”
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Oo6o6maromiee moropenue 11 moHsTuit u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromee moBroperne 11 moHsTHi U
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHHUHN:
"BexTopsl B npocTpaHcTBe"

89

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"
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O6o6mmaromniee nopropenue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTU3allUs 3HAHUH:
"O06BeM MHOTOTpaHHUKA"

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpYIJIbIX TEN"

93

Htoropas KOHTPOJIbHasA pa60Ta

94

Htoropas KOHTPOJIbHasA pa60Ta
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[ToBTOpEHue, 0600MIIeHNE U
CHUCTeMaTU3alus 3HAHUN
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Hcropus pasBUTHS CTEPEOMETPUM KAK
HAaYyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

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

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
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COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

JI.C. Atanacsu I'eomerpust 10-11 /IIpocsenienne/2020

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
JI.C. Atanacsn/ I'eomerpus 10-11/ Meroanueckue MmaTepuanbl 115

yuurens/[Ipocsemenne/2020

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
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