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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpust sBIsIETCS OAHUM M3 0A30BBIX KYPCOB HAa YPOBHE CPETHETO OOIIETO
oOpa3oBaHus, TaK KaK oOO0ECIEeUYMBACT BO3MOXKHOCTh W3YYEHUS JUCIMIUIMH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M TPEAMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockoIBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YUECHUN 00yIaAFOIIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0Ka3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKHUX YTBEPKIACHUHN MPH PEIICHUHA TCOMETPUICCKUX 33124, YMCHHE
BBIBUTATh W ONPOBEPraTh THIOTE3bl HEMOCPEJACTBEHHO HWCIIONB3YIOTCS TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DM3UICCKUX 3a]1a4.

Ilens ocBOCHUS MporpaMMbl yueOHOTO Kypcea «I'eomeTpus» Ha yriayO0aéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CIOCOOHOCTEH 00YJaIONuXCs MPU U3YUCHUN
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeaMEeTHOH oOnacth «MaTtemaTuka W
nH(POpPMATHKa» Yepe3 00ecriedeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOJIb30BaHUS
0oJsiee TIyOOKUX T€OMETPUYECKUX 3HAHUM U JECHCTBUH, CIICU(PUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIUIS YCIEITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MATEMATHUKH.

[TpriopuTeTHRIMHM 3aJlayaMU Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PACHIUPSIOMINMH U YCHIMBAIOIUME Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacuipeHue MpeaCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopMupoBaHuE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue MPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEUIIUX MaTeMATHYCCKUX MOJENSAX, IMO3BOJISIIOIIUX OMNHUCHIBATH U H3ydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATHMHOTO arapara 1o pasaeiy
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpHH;

dbopmupoBaHue YMEHHUS BJIQJIETH OCHOBHBIMH IIOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHHE TEOPEM,
dbopMysT U yMEHHE WX TPUMEHATh, YMECHHS JOKa3bIBaTh TECOPEMbI M HAXOJUTh
HECTaHIapTHHIC CITIOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclo3HaBaTh HA YEPTEKaxX, MOACISIX U B PeaIbHOM
MHpE MHOTOTPaHHHKH M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYeCKUX TEOpui, (POpMHpOBaHWE MMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yMEHHS BIQJCTh METOJAMH JOKa3aTEIbCTB M aJTOPUTMOB
pelieHns, yMEHHSI KX PUMCHSITh, IIPOBOIUTH JOKA3aTSIbHbIC PACCYKICHHS B X0/
peIIeHNs CTePEOMETPUYCCKUX 3aJad W 3a7ad C MPAKTHYCCKUM COJACPIKAHHUEM,
dbopMupOBaHHE TPEACTABICHUS O HEOOXOAWMOCTH JOKAa3aTeJIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTHBHBIX PACCYKICHUMN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M TBOPYECKUX
CrOCOOHOCTEM 00YyUaroIIMXCs, MO3HABATEILHON aKTUBHOCTH, HUCCIEIOBATEILCKUX
YMEHUH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHONW T'€OMETPHHU:
YMEHHUSl paclo3HaBaTh MPOSBICHUS TEOMETPUYCCKHX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HEHHBIX CUTYalUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHTYallUld, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUHU TIOJyYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBisaroTCcsS: «lIpsgMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «JIBMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMUY, PEIICBAaHTHBIMH I'€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00y4eHMs B 10—
11 kmaccax, OTHOCHTCS KO BCEM COCpPKaTeIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHUH  pachlpefenseTcss He TOJbKO IO
coJiepKaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOydenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoii padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITUAILHBIM BOIPOCaM O0yYarOIIHeCs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IeHNEM TPUHIIAIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN O0yYaIOIIMUXCS, PACIIUPSS U yriayOssis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qans  guddepeHnnanuu  00ydeHHS,  TOCTPOCHHS
WHIUBUIYAbHBIX  00pa30oBaTENbHBIX MporpamMM, oOecrneuuTs yriayOnéHHoe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHoro mpenmera « MaTemaTiukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oyaymiel mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXITY
o0muM ¥ podeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «l['eomerpus» Ha yIIIyOJIEHHOM YypOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeOMETpuU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuieibHble U CKpelluBaromuecs mnpsiMble. [IpU3HAaKW CKpENMBaIOIINXCS
npsimMbIX. [lapamienbsHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPAMBIX, MapaIeIbHOCTh MPSMO
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHbIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPaBIECHHBIMU CTOPOHAMHM, YTOJ
MEXy TpsSIMbIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: MapasieiabHble
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEM. [Ipocreitmme
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
MIOCTPOCHUE CEYCHUH.

[leprieHAUKYIJISIPHOCTD MPAMOMN U INIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSIMbIC IMAPAJUICIIBHBIE W MEPHEHIUKYJSIPHBIE K ILIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTH NPSIMOW M IUIOCKOCTH, TeOpeMa O NpsMOu
NIEPIICHAUKYJIISIPHOU IJIOCKOCTH. OpToronainpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TIPSIMOM JI0 TTOCKOCTH, MTPOEKITNS GUTYPHI HA TUIOCKOCTh. [leprieHuKyIsspHOCTD
IJIOCKOCTEU: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEH. Teopema O TpEX
NEPIICHAUKYJIISAPAX.

Yriael B NMPOCTPAHCTBE: yIroJl MEXAY IPSMOW U IUIOCKOCTBIO, JABYI'DAHHBIN
YIOJI, TMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOIPaHHBIE YTJIbI.
CBoiicTBa MJIOCKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MIIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB JUJIsL TPEXTPAHHOTO YIJIa.

MHororpaHHMuKH

Bunpl MHOrorpaHHukoB, pa3BEpTka MHOrorpansHuka. Ilpusma: N-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBasi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsSAMOYTrOJIbHBIM NapaUIEIEUNE] U €ro cBoMcTBa. Kparyaiimue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojibHas nupamuja, IpaBuibHaAsA U yCeUEHHAs
nupamuabl. CoiicTBa peOep W OOKOBBIX TpaHEW NPABWIHHOW MHPAMHUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH: IPaBWIbHAS IpU3Ma M NpaBWIbHAs MNHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAA U IPaBUIbHBINA TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAAP, NOAEKAdAP U UKOCAdIP.

Briuncnenue 5JI€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMAaroHaiad, YTJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH IpsiMoit ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHpPAMU[bI, TEOpeMa O
IJIOIIAAM YCEUYEHHON IMpPaMUbL.

CummMmeTpuss B NOPOCTPAHCTBE. ODJIEMEHTbl CHMMETPHM  IMPABHIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUss B NPaBWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA NPABUIbLHOMU
IAPaAMUIBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXX€HUE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHbBIE BEKTOpHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3IoKEHHH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTropaM. [IpsAMoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATaAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI MexXay Bekropamu. CKalsspHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpaleHus

[loHsTHs: UWIMHIpPUYECKAs TOBEPXHOCTh, KOHWYECKas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylolue moBepxHocTei. Tema BpaiieHus:
WINHIAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue cdepbl
U IJIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe. M300pakeHne Ten BpalieHus Ha
miockoctu. Pa3BépTka munmHapa u konyca. Cummerpust chepsl 1 mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl U1 KoHyca. O0BEM Imapa u MapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
WINHAP, OMHWCAaHHAs OKojJo uuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdepsl, BIUCAHHON B MHOTOTPAHHHUK WA TEJO
BpAIICHMS.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U € yYacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHME OO0BEMOB, IUIOLIAACH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHue ceyeHUii MHOTOIPAHHUKOB U T€J BPAIICHUS: CEYEHUS LIMIUHAPA
(mapajmienbHO M NEPHEHIUKYJISIPHO OCH), CEYEHHs KOHyca (MapajieibHble
OCHOBAaHHUIO U MPOXOJSLIUE YEPe3 BEPIINHY), CEUEHUS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIEeIOB, METOJ BHYTPEHHEIr0 MPOEKTUPOBAHHUSA, METOJl MepeHoca
CEKYyLIEH IIIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

BexkTopsl B npocTpancTse. Onepaiuu HaJ, BeKTopaMu. BekTropHoe yMHOKEeHHE
BeKTOpoB. CBoiicTBa BEKTOPHOTO YMHOXkeHHs. [IpsMoyronbHas cucrema
KoopauHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnokeHue BekTopa 1O
6a3ucy. KoopanHaTHO-BEKTOPHBII METOJ] IPU PEIICHUN T€OMETPUUECKUX 3a1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHHWM. Bujsl JBWXKEHUI: TapauielbHBIA TEPEHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3€pKalibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTr0oCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHHUM, MPOUEAYP
IrpaXJIaHCKOTO  oOmiectBa  (BBIOOPHI, OMpPOCHl U JIpyroe), yMeHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHUsAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIESHNUH, BOCIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCIEKTaM Pa3INYHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHas (u3nUecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYIdy, OCO3HaHME IIEHHOCTH TPYIOJIIOOHs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud U pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIaHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYecKoMy  O0Opa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEW JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HATpaBJIECHHOCTH;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KyJbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUYeCKUX 3HAHWM Mg penieHdus 3agady B 00J1acTH
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB U OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOU NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(hepbl 4eIOBEUECKOM NESITEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUM, OBJIAJICHUE SI3bIKOM MATEeMAaTUKU U MaTeMaTHYECKOU
KyJIbTYypO KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO JACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

ba3zoBble jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAaHABIMBAThH CYHIECTBEHHBIN NMPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

BOCIPUHUMATh,  (OPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOMCHUSIX W YTBEPXKACHUSIX, Mpejaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSATENLHO J10KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh Hanboiee NOAXOASIIUN C YUETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUAOB U (hOpM
NpEe/ICTaBIICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMHU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IIOSCHEHHUS TIO XOAYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJieMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSMH APYTUX YYaCTHUKOB
uajora, oOHapyKMBaTh Pa3IMYMe W CXOJCTBO IO3MIIUMN, B KOPPEKTHOH (opme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHUS C Y4YETOM 3aJad
MPEe3eHTAIIMU U OCOOEHHOCTEHN ayJIUTOPHUH.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIIEHUS 33a/1auH, BRIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIQJICTh  HAaBbIKAMU  IIO3HABATCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJISI TpoIlecca M Pe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPHU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAaHHBIX,
HaANJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBICHITH PUINHBI
JTOCTIKEHUS WM HEJIOCTHKCHHS PE3yJIbTaTOB JEATEIHLHOCTH, HAXOJUTh OLIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

NOHMMAaTh M MCIIOJIh30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIMBHUIYaIbHOM
paboThl MpU pEIIeHHH Yy4YeOHBIX 3ajad, NPHHWMATh IeJIb COBMECTHOM
JCATEBPHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeciisTh
BUJIBI pabOT, TOTOBApUBATHCS, 0OCYKIaTh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTMMHU WICHAMH KOMaH/Ibl, OLIECHUBATh KAYECTBO CBOETO BKJIAJia
B OOmMA TPOAYKT 1O KPUTEpHUsM, CHOPMYIHPOBAHHBIM  yYaCTHUKAMU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca o0y4aronuiics HayIuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSTH AaKCUOMBI CTEPEOMETPHUM M CIIEJICTBUS U3 HHUX IPU PELICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIAMH B
IPOCTPAHCTBE: MEXKAY HIPSIMBIMU B MPOCTPAHCTBE, MEXKIY MNPSAMOA U
IJIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHSITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (MpuU3Ma,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
OPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHITH U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPaHHUKOB  (MpuU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJI C MPUMEHEHHEM (HOpMYIT;

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

e CBOOOJIHO OMEpUPOBATH MOHSATUSMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JICHCTBHS HAJl BEKTOPAMU;

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

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3aa4;

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

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3YUYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu CopMyJIHPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTyallMd Ha S3bIKE TE€OMETpUH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJEIIH C UCIOJIb30BAHHEM I€OMETPUUYECKUX
HNOHATHM M TEOpeM, ammapara ajreOpbl, pellaTb NPAKTUYECKUE 3a7auH,
CBSI3aHHBIE C HAXOKJECHUEM I'€OMETPUUECKUX BEIHYNH;

e UMETh MpPEACTaBICHHUS 00 OCHOBHBIX 3Talax pPa3BUTUS TFEOMETPHM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kinacca oOyyaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTyYECHHUS;

OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpALICHUS: [IIMHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa W 1ap) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BPAIICHMUS;

KJaccu(UIUPOBATh B3AMMHOE PacoioKeHUe chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TENl BpAILEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM HOopMYyT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TNPE/CTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT;
peuaTh reOMETPUUYECKHUE 3a/1a4U Ha BBIYMCIICHHUE YTJIOB MEXIY MPSIMBIMU U
IJIOCKOCTSIMU, BBIUHUCIIEHUE PACCTOSIHUM OT TOUKHU JI0 MIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHs] MHOTOTPAHHUKOB M TN BpAICHUS TPHU
NapajuleJIbHOM ~ NIEPEHOCE, ULEHTPAJIbHOM CHUMMETPUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs ILUIUHIpPA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHHUS CEYEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMEeTpUYecKre (HaKThl JJIsl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHSTH ITOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATH, AHATU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYAllUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOUCKA PEHICHUA MATEMATUYECKU
chopMyIHpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATH peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MIPAKTUYECKUE 3aJayd, CBA3AHHBIC C HAXOXJICHUEM TE€OMETPUUECKUX
BEJIMYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B ctepeomeTpuio 23 1
9 B3anMHOe pacnosioxkeHue npsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX H ITIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH UKy ISIPHOCTD MPSAMBIX U o5
IJTOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl 1 pacCTOSTHUS 16
6 MHororpaHHUKH 7
BexkTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHHEe U CUCTeMAaTHU3alHs 5 5
3HAHUH
OBHLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanmuTHyeckast reoMeTpus 15 1
9 [ToBTOpeHue, o6o6meH1iIe u 15 1
cUCTEeMaTH3aIHsI 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTU U OOBEMBI 9 1
KpYTJIBIX Tell
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606I.H€HI:I€ u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsATHS cTepeomMeTpuM: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHiIa M300paKEHUS HA PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHS: epeceKarouecs MIOCKOCTH,
repeceKaromuecs npsmas ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

IlousTus: MNEPECCKAIMNECH IIIIOCKOCTH,
ICPCCCKAOIMCCA IIpsAMas U IJIOCKOCTD,
NOJYIpOCTPaHCTBO

MHoOrorpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

MHororpaHHUKH, U300paKeHNE
MPOCTEHIIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cieactsus n3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TTIOCKOCTEM B TPOCTPAHCTBE.
O603HaYeHUS IPSMBIX U TIJIOCKOCTEH

10

N300paxenue ceueHuit nupamuabl, Kyoa
Y TIPU3MBI, KOTOPBIE TTPOXOIAT Yepe3 UxX
pé6pa. N3obpaxkeHue nepecedeHust
MTOJTYYEHHBIX IJIOCKOCTEM.
PackpamrBanyue NOCTPOECHHBIX CEYEHUI
Pa3HbIMU LIBETaAMU

11

N3o0pakeHue ceueHui mupaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOIAT Yepe3 UX
pé6pa. N3obpaxkeHue nepeceueHust
MOJTYYSHHBIX TUIOCKOCTEH.
PackpammBanue mocTpOSHHBIX CEUYCHH
pa3HBIMU IIBETaAMU

12

N300pakeHue ceueHuid MpaMuibl, Kyba
U TIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
pebpa. M3obpakeHne nepeceyeHus
MOJTYYSHHBIX TUIOCKOCTEH.
PackpammBaH#e mocTpOSHHBIX CCUCHHN
pa3HBIMU I[BETaAMHU

13

N300pakeHue ceueHuil mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pebpa. M3obpakeHue nepeceyeHus




IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTpOEHHBIX CEYEHUN
pa3HBIMM LIBETAMHU

14

Merton cienoB 11 HOCTPOECHUS CEUEHUI

15

Merton ciiefioB 1St HOCTPOCHUS CEUCHUIA.
CaoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

16

Merton crefoB Uit TOCTPOSHUS CEUEHUI.
CBolicTBa NEpPECEUYECHNUN MPSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3aMKCh 11aroB
ITOCTPOEHUS

18

[TocTpoenue ceueHnunii B mupamu/e, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aHUCh 1IaroB
IIOCTPOEHUS

19

[TocTpoeHue ceueHnuii B mupamu/e, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3aHUCh 11aroB
MIOCTPOEHUS

20

ITocTpoenue cedenuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHUCh 11Ar0B
IIOCTPOEHUs




21

[ToBTOpenue mnanumerpun: Teopema o
MIPOINOPLIMOHANBHBIX oTpe3kax. [lonodue
TPEYTrOJIBHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX YepTekax. MicTopus pa3BuUTHS
TJIAHUMETPUHU U CTEPEOMETPUHU

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosioxkeHue npsIMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsmeie. [Ipu3Haku CKpemmBarOnuxcs
npsMbIx. [lapannensHsle npsmble B
IIPOCTPAHCTBE

25

Teopema o CyllieCTBOBaHUU U
€IMHCTBEHHOCTH MPSMOI1 MapaijieibHON
JTAHHOW MPSIMOM, IPOXOAAIIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
JTaHHOU mpsiMoi. JlemMa o mepeceueHun
MapajuieNbHbIX MPSIMBIX JIOCKOCTHIO

26

[TapannensHOCTh TpeX MpsAMbBIX. Teopema
0 TpEX MmapajuleNbHBIX IpAMbIX. Teopema
0 CKPEIIHMBAIOLIUXCS MPSIMBIX

27

[TapannenpHoe IPOEKTUPOBAHUE.
OcHoBHBIE CBOMCTBA MAapaJIEIbHOTO
npoekTHpoBanus. M3o0paxenne pa3HbIx
¢uryp B napasienbHONU IPOESKIIUU




28

enTpanbHas mpoekuus. Yroic
COHAIIPABJIICHHBIMA CTOPOHAMMU. YTOJI
MEXIY IPAMBIMA

29

3ajayu Ha T0KA3aTeIbCTBO U
HCCIIEIOBAHKUE, CBSI3aHHBIC C
paCHOJ'IO)KCHI/ICM HpSIMBIX B
MIPOCTPAHCTBE

30

[TonsATHS: mapaIeNnbHOCT NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa nNapaJIeIbHOCTH NPAMOHN U
IIJIOCKOCTH

31

reOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHMCIICHUC
1 10Ka3aTcjibCTBO, CBA3aHHBIC C
MapalJICJIbHOCTBIO MPSAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBEC

32

[Toctpoenue ceueHus, MPOXOAIIETO
yepe3 JaHHYIO NMPSMYI0 Ha YepTexe U
MapajyIeIbHOrO0 APYrou npsimoil. Pacuér
OTHOLLUEHUN

33

HapannenLHaﬂ IpOCKIMA, IPUMCHCHUC
JJI1 ITIOCTPOCHU S ceueHH I KYGB. u
apaJjureJICnuIcaa. CBoiicTBa
HapaJiieJenuIcaa u nNpu3mMsbl

34

HapannenLHLIe IIJIOCKOCTH. HpI/I3HaKI/I
mapaJlIeJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema o napamienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOMALLEH Yepe3 TOUKY, HE




MPUHAICKALLYIO JAHHOM NIJIOCKOCTU U
CJIIEJICTBUS U3 HEe

36

CaoiicTBa napayuieabHbIX IIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpECceUeHuUs
IIpH NCPECCUCHUM [IBYX MapaJIJICIbHBIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napayuIeIbHbIX TIOCKOCTEMN:
00 oTpe3Kax mapasuieIbHbIX NPSMBIX,
3aKIIFOYEHHBIX MEXY ITapaljIeIbHBIMUA
IJIOCKOCTSIMU; O MepeceyeHr  NpsaMoii ¢
ABYMs MapaJuICIIbHBIMU IIJIOCKOCTAMU

38

[ToBTopenue: Teopema [ludaropa Ha
TUTOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJILHOT'O TPEYTOJIbHHUKA

40

CBoiicTBa Ky0a M MPSIMOYTOJILHOTO
napajuiesienuneaa

41

Brruncnenue 1iauH OTpe3KOB B KyOe u
MPSIMOYTOJILHOM Napasuieienue e

42

[lepnieH UKy ISIPHOCTD MPSMOM U
mwiockocTH. [Ipu3Hak
MEePIEeHIUKYJISIPHOCTH MPSAMOU U
MJIOCKOCTH

43

IlepnieH UKy IAPHOCTD NPAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU NIPSIMOH U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOALIEH

44 gyepe3 TOUKY IPOCTPAHCTBA U
MEPIIEHANKYISPHON K TUIOCKOCTH

45 [TnockocTH U MEePIEeHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHKaX

46 [TnockocTH 1 MepIEeHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHKaX
[lepneHauKynsp 1 HAKJIOHHAS.

47 [TocTpoeHne neprieHIUKyIsApa U3 TOYKU
Ha TPSMYIO
[lepneHauKynsp 1 HAKJIOHHAS.

48 [TocTpoenue nepreHIuKyasIpa U3 TOYKH
Ha IPSIMYIO

49 Teopema o TpEx nmeprneHANKYIIpax
(npsimast u oOpaTHast)

50 Teopema o TpEx nmeprneHAUKYIIpax
(npsimast u oOpaTHast)

51 YT0a MeXIy CKpelIBarOIIMMHCS
MPSIMBIMU
[Touck neprneHuKyISIpHBIX MPSMBIX C

52 MTOMOIIBIO IEPIICHTUKYIAPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
ITocTpoenue ceuenuit Kyoa, mpu3Msl,

54 MPAaBUILHON MUPAMUIBI C TIOMOIIIBIO

OpTOFOHaHLHOﬁ IMPOCKINHU




55

[TocTpoenue ceueHuii Kyoa, mpu3Msl,
MIPaBUJILHOM IUPaMU/bI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0cKocTH. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOIR
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUH

58

[IpaBusIbHBIE MHOTOIpaHHUKH. Pacyér
pPacCTOSTHUM OT TOYKHU JI0 INIOCKOCTH

59

[IpaBusIbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU JI0 INIOCKOCTH

60

Crioco6bl OMYCTUTh HNEePIEHANKYIISPDIL:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHON IPsSMOH,
W3MEHEHUE PACCTOSIHUIMA

62

KontpospHas padota "B3zanmnoe
pacrooKeHue MPSIMbIX U TIOCKOCTE! B
npocrtpaHctae"

63

[ToBTOpEHUE: yroy MexIy MpSMbIMHA Ha
TUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIEHOM TPEYTOJILHUKE, TeOpeMa
KOCHHYCOB

64

[loBTOpEHUE: YrOa MEKIY
CKPELIMBAIOIIUMUCS MPSIMBIMH B
MIPOCTPAHCTBE




65

I'eomeTprueckre METOIbI BBIYHUCICHUS
yTIJla MEXKly NPSMBIMH B
MHOI'OTPaHHUKAX

66

JIByrpansbiii yroj. CBONCTBO JMHEWHBIX
YTJIOB IBYTPaHHOIO yria

67

[TepieHAMKYISIPHBIE TTIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHANKYIIIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHauKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSIMOM
IepECEUYEeHMS ABYX IIIOCKOCTEMN
MEPIEHIUKYISIPHBIX TPETHEH MIOCKOCTH

69

[IpssMOYTOBHBIN MapasuIeenuren; Kyo;
M3MEepEeHusl, CBOMCTBA MPSIMOYTOIBHOTO
napajuiesienuneaa

70

TeopeMa O AraroHaJv rmpsAamMoyroJibHOro
nmapajiiecnuieaa u CICACTBUC U3 Heé

71

CrepeomeTrpuueckue U NpUKIaIHbIE
3a/1auM, CBSI3aHHBIE CO B3aMMHBIM
PaCMoOI0KEHUEM MPAMBIX U TNIOCKOCTH

72

HOBTOpeHI/IeZ CKPCIIUBAOIINUCCA
IPpsAMBIC, ITapaJJICJIbHBIC IIIIOCKOCTH B
CTAaHAAPTHBIX MHOT'OT'PaAHHHUKAX

73

ITapa napaynenbHBIX IIIOCKOCTEH HA
CKPELIUBAIOIINXCA NPSMBIX, PACCTOSTHUE
MEXK/y CKPEILMBAIOLIUMHUCS NIPSIMBIMU B
IIPOCTBIX CUTYALMAX




74

Paccrosinre OT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT MPSMON JI0 INIOCKOCTH

75

Brruncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIBIO NIEPIEHAUKYISIPHON
IIJIOCKOCTH

76

TpéxrpaHHslid yroj, HEpaBeHCTBA JJIS
TpEXTpaHHbIX yIIIoB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yTJIa

77

DneMeHTHI C(hepUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas padota "Y1l u
paccrosgHus"

79

CucreMaTusalus 3HaHUN
"MHOrorpaHHUK U €ro 3JeMeHTHI"

80

[Tupamuna. Buasl nupamun. [IpaBunbnas
nupamMua

81

[Tpusma. [Ipsmas v HaKJIOHHAS TPU3MBIL.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN MapasuieNenune, Kyo

83

Brimykisle MHOrorpanHuku. Teopema
Olinepa

84

Beinykiibie MHOrorpanHuku. Teopema
Olinepa. IIpaBuibHBIE 1
TIOJIYIIPAaBUJIBHBIE MHOTOI'PAaHHUKHU

85

KonrtpomnbHas padora "MHororpanHuKu"




86 [TonsiTHE BEKTOpA HA IJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [TpaBwiio napaurenenumena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznioxxenne Bektopa 1mo 6azucy Tpéx
91 BEKTOPOB, HE JIGKAIIUX B OJTHOM 1
TJIOCKOCTH
92 CkansipHOE TTPOU3BEICHUE 1
93 Brrarcnenue yrira Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7a4u ¢ BEKTOPAMH 1
95 [Ipocreiimme 3a7a9u ¢ BEKTOpAMH 1
96 [Ipocreiimme 3a7a41 ¢ BEKTOpAMH 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
98 O0001IeHE U cCUCTEMATU3ALNS 3HAHUN 1
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 1
100 Hrtoropas KoHTpoOJIbHAs paboTa 1
101 Hroropas koHTpoOJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102
I[MPOI'PAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue tems! "KoopauHatst
1 BEKTOpa Ha MJIOCKOCTHU U B 1
IpocTpaHcTBe"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruncienue yria 1
MEXIy BEKTOPaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHMe TeMbl "YpaBHEHUE TPAMOM, 1
MPOXOAIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npon3BeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHUE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHuecKkue METObl pacuéra yria 1
MEXAy IPSIMBIMU B MHOT'OTPaHHUKAX
1 AHanuTHuecKkue METobl pacuéra yria 1

MCKIY INIOCKOCTSAMH B MHOTOI'pPaHHUKAX




dopMmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTOsSHUN OT TOYKHU JI0
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTOsSHUN OT TOYKH JI0
TJIOCKOCTH B TIPABHIILHOW TTUPAMH/IE

15 KonTponbHas pabota "AHanuruueckas
reoMerpus"

16 CeyeHHsI MHOTOT'PAHHUKOB:
CTaHJIaPTHBIE MHOT'OTPAHHUKH

17 CeueHHsI MHOTOTPAHHHUKOB: METO]T
CIIEJIOB
CeueHusi MHOTOT'PAHHUKOB:

18 CTaHJAPTHBIC TIJIOCKOCTH, TTePECCUCHUS
NPSAMBIX U IIIOCKOCTEH

19 [TapannenbHble NpsIMbIE U TIIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapannenbHble NPsSMbIE U TUIOCKOCTH:
pacuér OTHONICHUIA
[TapannensHblie NPsSIMbIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOIIUMUCS
MPSIMBIMU
[lepnieH UKy IsSIpHBIE IPSMBIE U

29 TJIOCKOCTH: CTaHJIaPTHBIE Maphl

NEPpUCHAUKYJIIPHBIX IUIOCKOCTEH U
NpsAMBIX, CHMMETPHUH MHOI'OT'PaHHUKOB




23

[lepnenuKynspHbIC NPSMBIE U
IJIOCKOCTH: TEOPEMA O TpeX
MEPIEHIUKYIISIPAX

24

[lepnenaukynspHbIe NPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS ITIUH B
MHOTI'OTpaHHUKAX

25

[ToBTOpEeHue: momaau
MHOT'OYTOJIbHUKOB, (hOPMYJIbI 17151
TIJTOTAIeH, COOOpaKEHUS TIOT00MSI

26

[ToBTOpEeHue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JUTsI
TJTOTAIeH, COOOpaKEHUS TI0T00MSI

27

[ToBTOpEHME: MITOIIAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JISI
TJI0TIAIeH, COOOpakeHUS TI0T00MsI

28

[lnomanu ceyeHnii MHOTOrpaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS ITO00Hs

29

[lnomanu ceyeHnii MHOTOrpaHHUKOB:
IIJIOIIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKECHHUS ITO00US

30

Kontponbnas padota "[loBTopeHue:
MHOTOTpPaHHUKH, CEUEHUS
MHOTOT'PaHHUKOB"

31

O06bém Tena. O6beM MPSIMOYTOIBLHOTO
napasiesienunena

32

3anaun 00 yaBOeHHH Ky0Oa, O
KBaJIpaType Ky0a; 0 TPHUCEKIUH yTiia




33

CrepeoMeTpHYecKHe 3a/1aut, CBSI3aHHbIC
¢ 00BEMOM TPSIMOYTOIIBHOTO
napasuiesenuneaa

34

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHUEM 00bEMA MPSAMOYTOIBHOTO
napajuiejenuIena

35

OO6BEM IpsAMOIA TPU3MBI

36

CrepeomeTrpuueckue 3ajauu, CBI3aHHbIE
C BBIUMCJIEHHEM 00BEMOB MPAMOIt
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uaterpana. OobpEmM
HAKJIOHHOM MPU3MBI

39

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uarerpana. OobpEmM
MAPaAMU/IBI

40

®opmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
OOIINM YTIJIOM

41

®opmyna 00bEMa MUpaMUIBIL.
OTtHoleHne 00bEMOB TUPAMU]T C
O0IIKM YTJIOM

42

CrepeomeTrpuueckue 3aauu, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MIPU3MBI

43

CrepeomeTpHryuecKue 3aauu, CBI3aHHbIE
¢ 00bEMaMH UPaAMUJIBI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 Tel", CBA3aHHBIC ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OObEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPaMU/IbI

16 [Ipumenenne 06bEMOB. Boruncienue
paccTosiHus J0 IIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTI'OrpaHHuKa"
Hunuaaprdeckas TOBEPXHOCTb,

48 00pa3yroIne MUITHHIPUISCKON
MTOBEPXHOCTH

49 Humuaap. [psmoit kpyroBoit HUIUHID.
[Io1maae MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXxHOCTh, 00pa3yloriue
KOHMYECKOU moBepxHocTH. Konyc

51 CeueHune KOHyca II0CKOCTHIO,
rapajuieJIbHON IIOCKOCTH OCHOBAHUSA

52 Yceuénnslil konyc. M3o0paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas G0KOBOM MOBEPXHOCTH U
MIOJTHOM MMOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aaui Ha

55 JI0KA3aTeIbCTBO U BHIYMCIICHHE,

IIOCTPOCHHUEM CEYEHMH LIUIMHPA,
KOHYyca




56

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOECHUEM CEUYEHUN LUIUHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3obpaxenue mapa

61

[epeceuenwue cheprl u mapa ¢
rtockocThio. Kacanue mapa u cepsr
TUTOCKOCTRIO. By 1 m300paxkeHne mapa

62

VYpasuenue chepsl. [nomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuuecKkue 3aaud Ha
JI0Ka3aTelbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cheEpoil U mapom,
MIOCTPOCHHUEM UX CEYCHHH MIO0CKOCTHIO

65

CrepeomeTrpuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYMCIICHUE,
CBsI3aHHBIE CO chpepoit U apom,
IIOCTPOEHUEM HX CEYEHM MIIOCKOCTHIO

66

[MpukinaaHbie 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpPEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJIapPTHBIE TIOI00US

68 Paznmunbie KOMOMHALIMY TEIT BpAIICHUS
Y MHOTOTPaHHHUKOB

69 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

70 3anauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71 Kontponbras padora "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6béM muuHApa. Teopema 06 00bEMeE
MPSMOTO ITUTUHAPA
Brruucienue 0065EMOB TEN ¢ OMOIIBIO

73 onpenenéHHoro uaterpana. OobpEm
KOHyca

74 ITmomany OOKOBOM U ITOJIHOK
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHUECKHUE 3a]1a4H, CBA3aHHBIC

75 C BBIYHMCIICHHEM O00BEMOB ITUIIMHIPA,
KOHYyca

76 [Tpuknagaeie 3agaun 1mo Teme "OObEMBI
Y IJIOIA U TOBEpXHOCTEN Ten"
OO0BEM 11apa U MAapoBOro CEKTOPA.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, mapoBOro CErMeHTa  MIapoBOro
ceKkTopa

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM I1apa U
miomaapio cepobl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH TOBEPXHOCTEH U
00BEMaMu MOJTOOHBIX TEI

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne 00bE€Ma pu mogo0um.
CrepeoMeTpHUeCcKUe 3a1a9H, CBSI3aHHbBIC
C BBEIUHCIEHHUEM O00BEMOB TEN U
TUTONIAJIEN TOBEPXHOCTEN

80

Kontponbnas padora "[lnomanu
MMOBEPXHOCTH U 0OBEMBI KPYTIIBIX TE"

81

JIBM>KeHUsI MpOCTPaHCTBA.
OtobOpaxenus. [[BuykeHUs U paBEHCTBO
¢duryp. OOmMe CBONCTBA ABMKEHUN

82

Bupl niBukeHMil: mapauienbHbII
MepPEeHOC, IICHTPaIbHAsS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT HpsSIMOU

83

[IpeobpazoBanus nogoous. [Ipsmas u
cdepa Ditnepa

84

FeOMeTpI/ILIeCKI/Ie 3aga4u Ha
NMPUMCHCHUC ABUKCHUS

85

KonrpomnbHas padota "BekTops! B
npocTpaHcTae”




86

Ob6o0maromee nosropenue 11 monsTuit
U MEeTOoJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IIJIOCKOCTEH B IIpocTpaHcTBe"

87

Ob6o6matoiee nopropenue 11 nonsituit
U MeTOoJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6matoiee nopropenue 11 nonsituit
1 MEeTOoJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bektops! B npocTpancTse"

89

O6o06maromee moBTopeHue 11 moHsTHIA
1 METOJI0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"O06BbeM MHOTOTrpaHHUKA"

90

O6o6maromee moBTopeHue 11 moHsTHIA
1 METOJI0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMaTH3aIs 3HAHUI:
"O6beM MHOTOrpaHHUKA"

91

O6o6maromee moBTopeHue 11 moHsTHIA
U METo/10B Kypca reometpun 10-11
KJIACCOB, CHCTeMaTH3allisl 3HAHMI:
"[1nomaan moBEpXHOCTH U 0OBEMBI
KpyTribIxX Ten"

92

O6o0maromee nopropenue 11 nmoHsTuit
U METo/10B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"ITnomaam MOBEPXHOCTH U 0OBEMBI
Kpyribix Ten"

93

Hrorosas KoHTpoJbHAS padoTa

94

Hrorosas KoHTpoJbHAS padoTa

95

[ToBTOpEeHUe, 00600IEeHNE U
CHUCTEeMaTH3alns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHN

97

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

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

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKM U €€ poJib B Pa3BUTHU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BuTHsL CTEPEOMETPHUH KaK
HAyKH U €€ pOJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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