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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpus sBIsETCS OMHUM U3 0A30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaK OOECIEeYMBACT BO3MOXXHOCTb U3YUYEHUS UCIUILUIUH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockOBKY JTOTHYECKOE MBITIUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yYarOIIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPH PEIICHUN T€OMETPUUYECKUX 3a71a4, YMCHUE
BBIIBUTATh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIOIB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYCCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriiyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CIOCOOHOCTEH 00yJYaroNuXCs MPU U3YUCHUU
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeAMEeTHOH oOynactn «MaTtemaTuka W
nH(pOpMaTHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJsiee TIyOOKMX TeOMETPUYCCKUX 3HAHUW U JCHCTBUH, Crien(UUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JIJISl YCTICIIHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MAaTEMATHUKH.

[IpuopuTeTHBRIMU 3aja4yaMu Kypca TEOMETpHH Ha YriayOJ€HHOM YpOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuImpeHue MnpeaCcTaBIeHUs] 0 TEOMETPUU KaK 4acTU MUPOBOUM KYJIBTYpPHI H
dbopMupoBaHUE OCO3HAHUS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue MPEICTABICHUS O TMPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEUIINX MAaTeMATHYCCKUX MOJCIAX, IMO3BOJISIIONIUX OMNHCHIBATH U H3YydaTh
pasHbBIC SABJICHUS OKPYKAIOIIETO MUPA, 3HAHUE TTOHATUIHOTO arllapara 1o pas3aeity
«CrepeomeTpus» yueOHOT0 Kypca reOMETpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH MTOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT M yMEHHE HX NMPUMEHSATH, YMEHHS JOKa3bIBaTh TECOPEMBI W HAXOJHUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJIENN;

dbopMupoBaHue TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHMS
MaTeMaTHYeCKUX TEOpui, (POpMHpOBAHHE MOHMMAHUS POJIM AKCHOMATHUKH IIPU
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
pelIeHus, yMEHUS UX IPUMEHSITh, IIPOBOIUTH JOKA3aTSIbHBIC PACCYKICHHS B X0/
pelIeHrs CTePEOMETPUYCCKUX 3aJad W 3aJad C NPAKTHYSCKHM COJIepKaHHUEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yUaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

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

OCHOBHBIMH COJICp)KATEIBHBIMHU JUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHME «YMETh OIIEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSAM, HO U 10 rojaMm o0yuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE TeOMETPHH KaK COCTaBIstolel yaeOHoro npeameta «MaTteMaTukay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
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).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPAMBIX, MapaIeIbHOCTh MPSMO
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMH B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: mapasieiabHble
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MNapAJUIEIbHbIE W MEPHEHIUKYJAPHbIE K IIJIOCKOCTH,
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 (PUTYPHI HA TUIOCKOCTh. [lepreHuKyasspHOCTD
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

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

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrosibHas nupamuja, IpaBUibHAs U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAA U IPaBUIbHBINA TeTpasap, KyO. [IpeactaBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, NOAEKAdP U UKOCAdIP.

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 TMOBEPXHOCTH NPABUWIBHOW MHPAMUJIBI, TEOpEMa O
IJIOIIAM YCEYEHHOU IMPaMUBL.

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

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 HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio nmapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 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

[loHATHA: UWIMHAPUYECKAs TIOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka nmmuHapa u konyca. CummeTpus chepsl U mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cieactsuss u3 He€. OO0bEM TpsMol U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,
OIMCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOTPAHHHK HIIU TEJIO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4dacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[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 CIeJI0B, METOJI BHYTPEHHErO0 MPOSKTUPOBAHUS, METOJ IepeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoOpaMHAT B mpocTpaHcTBe. KoopawHaThl BekTopa. PasnmoxkeHue BekTOpa 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,
IIEHTpaJbHAs CHUMMETpPHS, 3€pKaJlbHasi CUMMETPHUS, IMOBOPOT BOKPYT TMPSIMOA.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IpaXJIaHCKOTO  ofOmiectBa  (BBIOOPBI,  OMNpPOCHI U JIPyroe), 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 POCCUMCKOW 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 IIEHHOCTEH pOCCHUUCKOro Hapoaa, 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, BKJIIOYasl 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS 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 CIIOPTUBHO-03/J0POBUTEIBHOMN AEATETbHOCTHIO;

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 peanu3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHMUEeCKUX 3HAHWM MJig penieHus 3agady B 00JIacTH
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 OOIIECTBEHHOM MPAKTHUKU, TOHUMAaHUE 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 UCCJIEJIOBATEIBCKYIO JIEATEILHOCTh HHAWBUAYAJIBHO U B TPYIIIIE.

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:
yYTBEpJUTEIbHBIC U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(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 1o 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 € y4ETOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
YIETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
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, CAaMOKOHTPOJISI TpoIlecca W Pe3ysibTaTa 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 MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opmax paboThl (00CYXaeHUs, 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 3a7aY;

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 TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMHU, CBSI3aHHBIMH C  CEYEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

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

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

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJIUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOKJECHUEM F'€OMETPUUYECKHUX BEIUYHH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyeckoil MOBEPXHOCTAMHU, OOBSICHATH CHOCOOBI
MOJTYYECHHUS;

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

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

KJacCU(UIMPOBATH B3aUMHOE PacIoyioKeHue c(hephl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHAIIMSIMHU Te
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, BBINOJIHATH (BBIHOCHBIC) IUIOCKUE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YEepTekKaxX 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, BBIYMCIIEHHE PACCTOSHUN OT TOYKH J10 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieJIbHOM  MEPEHOCE, ULEHTPAJbHOM CHMMETPUH, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAaHHIO M MPOXOSAIIME YePE3 BEPIINHY), CEUEHUS 1I1apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpudecKue (HaKThl JJIsI PEHICHUS CTEPEOMETPUYECKUX
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 BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
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
chopMyJIUPOBAHHOW MPOOIEMBI, MOJEIUPOBATh pEaJIbHbIE CUTyalluud Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX AdTamax pa3BUTUS TCOMETPHUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa MoBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

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

[ToHATHA cTepeoMeTpHUM: TOUKA, ITpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX IIPAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[MonsiTus: MepeceKaronuecs MmIOCKOCTH,
TIePeCeKarOIINEcs PsMasi ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHuororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHHUKH, U300paKeHHE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BHEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEZICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus MPSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenune nepeceueHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N3o00paxkenue ceueHnit mupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEepPE3 UX
pé6pa. N3o0paxxeHne nepeceueHust
MOJIYYCHHBIX MJIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHunit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton caenoB ajs MMOCTPOCHUMA CeYeHHI




15

Mertoa cieoB Ui HOCTPOCHHS CEUCHUH.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenune ceuenuit B nmupamuie, Kyoe mo
TpéM TOoukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuit B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOEHUSA

19

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIKCh I1aroB
MIOCTPOCHUS

20

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomodue
TPEYTrOJIbHUKOB

22

[ToBTopenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTposnbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsiMbIX B
npoctpaHcTBe. CKpELMBAIOLIUECS IPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamtensHble IPsIMBIE B IPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH Ha TAaHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIeIbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannensHOCTB TpeX MpsIMBIX. Teopema o
TpEX MapajuieabHbIX NpsMbIX. Teopema o
CKPELIUBAIOIIMNXCS MPSAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOWCTBA MAapaJUICTHLHOTO MPOCKTUPOBAHHUSL.
N3obpaxenue pa3Hbix Guryp B
napauIeIbHON MPOSKIIUH

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIY MPSIMbIMU

29

3amaun Ha JOKa3aTeNbCTBO U UCCIIEeI0OBAHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM PSIMBIX B
MIPOCTPAHCTBE

30

ITonsaTus: mapajisieJIbHOCTb HpHMOI\/’I u
TIJIOCKOCTH B ITPOCTPAHCTBE. HpI/I3HaK
mapajllICJIbHOCTH HpHMOﬁ " IJIOCKOCTH.




CpoiicTBa NapayuIeIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BBIUYMCIICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajIeIbHOCTBIO MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napamenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WIockocTH. [Ipu3Haku
MapayuiebHOCTH JBYX IMJIOCKOCTEMH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MPOXOAsiIen
yepes TOUKY, He MPUHAAISKAIYIO JTaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajIeIbHOCTH MPSAMBIX IIEPECCUCHUSI TIPH
MIepeceYeHHH JIBYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NEPECEUEHUH NPAMOI C
JBYMsI TTapaJIIEIbHBIMU TUIOCKOCTSIMU




[ToBTOpenue: Teopema [ugaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesenuIe a

41 Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e
[lepneHIUKyYISIPHOCTD NPAMOU 1

42 IJI0CKOCTH. [IpU3HaK neprneHuKyIsspHOCTH
MPSIMOM U TUIOCKOCTH
[lepneHMKyYISIpPHOCTD PAMOU 1

43 IJI0CKOCTH. [IpU3HaK neprneHuKyIspHOCTH
MPSAMOM U TIIIOCKOCTH
TeopeMa o CylIeCTBOBAaHUU U

m €IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTU

45 [InockocTy ¥ neprneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [Inockocty ¥ nepneHAUKYISIPHbIE UM
IIPsIMbIE B MHOTOTpaHHHUKaX

47 [lepnennukyisap u HaxnoHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

48 [lepnennukynsap u HaxnoHHas. [loctpoenue
MEPIEHIUKYIIApa U3 TOUYKH Ha IPAMYIO

49 Teopema o Tp€x nepneHaUKyIsipax (mpsamas

u oOpaTHast)




Teopema o Tpéx nepneHAUKysapax (mpsmas

50 u oOpaTHast)

o1 VYroa MexIy CKpelMBaOIUMHUCA IPSMbIMU

59 [Touck neprneHauKyISIpHBIX MPSIMBIX C
MTOMOIIBIO NEPIEHIUKYIISAPHBIX MIIOCKOCTEN

53 OpToroHaibHOE MPOEKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBsl,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpuU3Msl,

55 MPaBUWIILHON TUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 mIockocTH. [lnockocTu cumMmMmeTpuii B
MHOTOI'paHHHKaX

57 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEAICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
paccTOSIHUMA OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PaccTOsIHUM OT TOYKH JI0 MJIOCKOCTH
CrniocoObl ONyCTUTh NEPIEHANKYIISAPHI:

60 CUMMETpHS], CABUT' TOUKHU IO NapajlyIeIbHON
NpAMOM

61 CaBur no HenapaienbHON IPSIMOH,

HU3MCHCHUC paCCTOHHI/IfI




62

KonTtponsHas padora "B3anmuoe
pacIoJIOKEHHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: yroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
MIPOCTPAHCTBE

65

FeOMeTpI/I'-IeCKI/Ie MCTOABI BEIYUCIICHHUA yTIJIa
MCXKAY NPSAMBIMU B MHOT'OT'PaHHUKAX

66

JIByrpanHsbIii yrosu. CBOMNCTBO JINHEWHBIX
YTJI0B ABYTPAHHOIO yria

67

[TepnenaukynspHbie aockocTH. CBOMCTBA
B3aMMHO MEPIEHIUKYISIPHBIX MITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
NepeceyeHus IByX IJI0CKOCTeN
MEPIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombpHbII Napajuienenumnen; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napasJiesienumnesa

70

TeopeMa 0 JUaroHaJi npsmMoyroJibHOTO
Imapajujiejacenuieaa u CJICACTBUC U3 HEe

71

CTepeOMeTpI/ILIeCKI/Ie " NPUKJIAAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM
NPpAMBIX U IIJIIOCKOCTHU




72

[ToBTOpEHME: CKpENIUBAOIIUECS MPSIMBbIE,
napajuieJIbHbIe TUIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXAY CKPELIMBAIOIUMUCS IPIMbIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHue OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOU JI0 TVIOCKOCTH

75

Brruncnenue paccTosHuN MExX Ty
CKPELIUBAOIIMMHUCS IPSIMBIMU C IIOMOIIIBIO
MEPIEHIUKYISIPHON INTIOCKOCTH

76

TpéXxrpaHHbIi yroj, HEpaBeHCTBA JJIs
TpexrpaHHbIX yriaoB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yIJja

77

DneMeHTHI C(hepUIeCKO TeOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponsHas padota "Yrisl u paccTosHus"

79

CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U
€ro 3JIeMEHTHI"

80

ITupamuga. Bunel nupamua. [IpaBunsHas
nupamMua

81

[Tpusma. [Ipsmas v HaKJIOHHAS TIPU3MBI.
[IpaBunbHas mpu3zmMa

82

[IpsiMot mapajurenenunes, NpsMoyroabHbIi
napasiesenunes, Kyo




Beinykieie MHOrorpanHuku. Teopema

83 - 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema
84 Ditnepa. [IpaBunbHbIC U MOIYPABUIHHBIC 1
MHOTOTPaHHUKH
85 KonTtposnsHas padota "MHOrOrpaHHUKH" 1
86 [TonsTHE BEeKTOpa HA MJIOCKOCTH H B 1
MPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 PazHoCTh BEeKTOPOB 1
89 [TpaBwiio napasurenenuena 1
90 YMHOXEHHE BEKTOPa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6aszucy Tpéx 1
BEKTOPOB, HE JIS)KAIINX B OJJHOH IJIOCKOCTH
92 CkaysipHO€ TPOU3BEICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
99 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1
100 Htoroas koHTpoJbHas paboTa 1
101 HTorosas koHTpoJbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe N poBbIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTe/ibHbIE peCypChl

1 [ToBTOopenue temsl "KoopauHarsl BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"

9 [ToBTOopenue Tems! "CkansgpHoe 1
MIpOU3BEACHNUE BEKTOPOB"

3 [ToBTOpenue Tems! "Boruncienue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpEeHue TemBbI "YpaBHEHNE TPSAMO, 1
MPOXOJAIEN Yepe3 IBE TOUKH"

5 YpaBHEHHE INTIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaX

6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaX

7 BekTopHoe npousBeneHue 1

8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE

9 JIuHeitHbIe HEpaBEHCTBA, JIMHEHOE 1
IIPOrpaMMHUPOBAHHE

10 AHanuTuyeckue METobl pacuéra yria 1
MEXAY NPSAMBIMU B MHOIOTPaHHUKAX

1 AHanuTHYECKUE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX

12 dopmyna pacCTOSHHS OT TOUKH JI0 1

IIOCKOCTH B KOOpAMWHATAX




HaxoxneHue paccTosiHui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxosxienue paccTosiHuM OT TOYKH JI0
IJIOCKOCTH B IPABUJILHOM MUpaMUJIC

15 KonTtponsHast pabota "AHamuTHUECKAs
reoMerpus’"

16 CeueHunss MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHI

17 CeueHurss MHOTOTPAHHUKOB: METO]I CJIEIOB
CeueHnss MHOTOTPAHHUKOB: CTaHAapTHHIE

18 TIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IUTOCKOCTEMN

19 [TapannensHbIe TPSIMBIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUI

21 [TapannenbHble MpsSMbIE U TIOCKOCTH: YTJIIBI
MEXAY CKPELIUBAIOLIIUMUCS TPIMBIMU
[lepnieHiuKynspHbIE MPSIMBIE U TUIOCKOCTH:

99 CTaHJIapTHbBIE Mapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

93 [lepnieniuKynsapHbIE MPSIMBIE U TUIOCKOCTH:
TeopeMa O TpeX MepIeHIUKYIIpax

24 [lepnenauKynsipHbIE TPSAMBIE U MJIOCKOCTH:

BBIYUCIICHUA JJIMH B MHOT'OT'paHHUKAX




25

HOBTOpeHI/Ie: I1omaan MHOI‘OYI‘OJ’IBHHKOB,
(hopMyITBI TS TUTOIAEH, COOOpaskeHuUs
oao0ust

26

HOBTOpeHI/IGI I1omaan MHOFOYFOHBHHKOB,
(hopMyITBI IS TUTOIIAIEH, COOOpakeHUS
oao0ust

27

HOBTOpCHI/IeI miomaan MHOTOYTOJIbHUKOB,
(hopMyBI IS TUTOMIAJIEH, COOOpaKEHUS
noxoous

28

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TUTOIIA]IA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI TT0100Mst

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O6bEM Tema. OOBEM TPAMOYTOJIBHOTO
napauiesienunea

32

3angaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeomeTpHueCcKHe 3a/1a4i, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napasJiesienumnena

34

HpI/IKJ'Ia,[[HLIe 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MMpsAMOYT'OJIBHOTO
apajiiejcnuieaa




35

O0BEM MO TIPU3MBI

CrepeoMeTpUUECKUE 3a/1a4l, CBA3aHHbBIE C

36 BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknanHeie 3a1a4n, cBsI3aHHbIE C 00BEMOM
PSIMOM IIPU3MBI
Brruncnenue 00EMOB TEJ C TOMOIIBIO

38 onpenenénHoro uarerpata. O0bEM
HAaKJIOHHOHN IIPU3MBI
Brruncnenue o0EMOB T C TOMOIIBIO

39 onpenenénHoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®opmyna o0béma nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeoMeTpHruecKkue 3a/1auu, CBSI3aHHbIE C
00bEMaMu HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpHuecKue 3a/1aui, CBSI3aHHbIE C
o0BbEMamMu MUpPaMUIbI
[Tpuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CB3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenne o0bEMOB. Boruncienne
paccTosHUA 0 TIOCKOCTH

47 KonTtponsHas padora "O6béM

MHOTOTpaHHUKa"




Hunuaapudeckas HOBEPXHOCTb,

48 o0pa3yroIue UIHHIPUISCKON
MIOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBon HUAIUHAP.
[Inomane MOBEpXHOCTH LIMIIMHIPA

50 Konnueckas noBepxHOCTh, 00pa3yromnme
KOHMYECKOU nmoBepxHocTH. Konyc

51 Ceuenune KOHYyca TNIOCKOCTBIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

52 Yceuénnslil konyc. M300pakeHne KOHycOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaas 60KOBOY MOBEPXHOCTH M TIOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tmomaabs 60KOBOY MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHHI HUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanue mapa u cdeps miaockoctsro. Bun u
n300pakeHue mapa

61

[Mepeceuenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanue mrapa u cdeps miockoctsro. Bun u
n300pakeHue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacTeu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyeCcKHe 3a/1auyu Ha
JO0Ka3aTeJIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cdepoii 1 mapoM, TOCTPOSHUEM UX
CEUYEHU TIIOCKOCTHIO

65

CrepeomMeTpuvecKue 3a1a4 Ha
JIOKA3aTEeJIbCTBO U BEIYUCIICHUE, CBA3aHHBIC
co cdepoii u mapoM, IOCTPOSHUEM UX
CEUYCHHH IIOCKOCTHIO

66

[Ipuknanueie 3ama4n, cBsizaHHbIE cO chepoii
U [1apoM

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3amaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena ¥ MOBEPXHOCTH
BpaiieHus"




71

KontponsHas padota "Tena 1 moBepXHOCTH
BpaiieHus"

72

O6bem muuHapa. Teopema 06 00bEME
IpsAMOro NUJIMHApAa

73

Berancnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuTerpaita. Oobpém KoHyca

74

[Tnomaau 60K0BOM U MOTHON NOBEPXHOCTH
KOHYca

75

CrepeoMeTpHUecKUE 3a/1a4l, CBSI3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

76

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJTONI[A 1 TOBEPXHOCTEN Ten"

77

O06béM mapa u maposoro cexkropa. Teopema
00 00béme mapa. [Tnomanp cdepsr.
CrepeoMeTpHueCKHE 3a/1a4H, CBSI3aHHbIE C
BBIUMCIIEHHEM 00BEMOB 111apa, [1apOBOTO
CErMEHTA U IIAapOBOr0 CEKTOpa

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
101mab0 cepbl. COOTHOMICHUS MEXKTY
IJIOIAIIMH ITOBEPXHOCTEH U 00bEMaMu
OJ0OHBIX Tel

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa rpu moo0uu.
CrepeoMeTpHUecKUe 3a/1a41, CBSI3aHHbIE C
BBIUHCIICHUEM 00BEMOB TeIl U ILIOMIAACH
IIOBEPXHOCTEN




80

KouTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBm>xenust u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Buael 1BukeHMII: TapauiebHbIN NEPEHOC,
LEHTpAJIbHAsA CHMMETPUS, 3€pKAJIbHAS
CUMMETpPHS, MIOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanus nonoous. [psimast u chepa
Ditnepa

84

FGOMeTpI/I'-IeCKI/Ie 3aaa4i Ha IPUMCHCHUC
JABUKCHUA

85

KonTtponbras padota "BekTops! B
npocrpasncrae"

86

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucrtemaTtusanus 3Hanuil: "[lapamienbHOCTh
MPSAMBIX U IJIOCKOCTEH B MpocTpaHcTBe"

87

O6o06matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o06matomiee moBropeHue 11 MoHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
nmpocTpaHcTae”

89

O6o6maromniee noBroperue 11 nmoHsATHit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,




cucremMarusanus 3Hanuii: "Oo0beM
MHOTOIpaHHHUKa"

90

Oo6o6maromee moBroperue 11 moHsTHi U
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusanus 3HaHuii: "Oobem
MHOTOTpaHHUKa"

91

O6o06mmaromniee nopropeHue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MMOBEPXHOCTU U O0BEMBI KPYIIIbIX TENT"

92

O6o6mmaromniee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucremaru3anusa 3Hagui: "Imomann
TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

93

Hrorosas koHTpoJbHAS paboTa

94

Hrorosas koHTpoJbHAs paboTa

95

[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUN KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPEMCHHBIX
HWHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI




99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHM

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ POJIb B pa3BUTHHU COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U

101

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAayKHU U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

102

Hcropus pasBuTHS CTEpEOMETPHUH KaK
HayKU U €€ pOJib B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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