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HOACHUTEJIBHAS 3AIIMCKA

['eoMeTpust sBIsIETCS OMHUM M3 0a30BBIX KyPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaK OO0ECIeUYMBACT BO3MOXKHOCTh W3YYCHUS JTUCIMIUINH
€CTCCTBEHHO-HAYYHOW HAIPaBIECHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yYarOIIIUMHUCS
MOHATUHHBIX OCHOB TE€OMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIETTOYKH JIOTHYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 331249, YMCHHE
BBIIBUTATh W OINPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO WCIIOIB3YIOTCS TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYCCKUX 3a71a4.

Llens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha yriyOoJIEHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YUCHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMeTHOH oOnacth «MartemaTuka W
nH(POpMAaTHKa» Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIIyOOKMX TeOMETPUYCCKUX 3HAHUW U AEHCTBUMN, CIICIIM(PUIHBIX TCOMETPHUH,
¥ HEOOXOJIMMBIX JIJIST YCTICITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIL30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIIMMH U YCHWIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuipeHye MpeCTaBICHUs] 0 TEOMETPUHM KaK YaCTH MUPOBOUW KYJIbTYpPHI H
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuEe TMPEICTABICHUS O NPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MAaTeMATHYCCKUX MOJCNSAX, IMO3BOJISIIONIUX OMHUCHIBATH U H3YydaTh
pasHbIC ABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arlaparta 1o pas3aeity
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH IIOHSATHSAMH 0
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT W yMEHHE MX MPUMEHSATb, YMEHHS JTOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJIapTHHIE CITIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHuEe YMEHHUS paclo3HaBaTh Ha YEPTEKaX, MOACISIX U B PEalbHOM
MHpE MHOTOTPaHHUKH M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUE TOHWMAHHUS BO3MOXKHOCTH AKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTH4YeCKUX TEeOpui, (POpMHpOBaHHE IMOHMMAHUS POJTM AKCHOMATHUKH IIPU
MIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
pelIeHus, yMEHUS UX IPUMECHSITh, IIPOBOIUTH JOKa3aTEIbHBIC PACCYKICHHS B X0/
pelIeHNs CTePEOMETPUYCCKUX 3aJlad M 3aJad C MPAKTHYCCKUM COICPKaHUEM,
dbopMupOBaHHE TPEJACTABICHUS O HEOOXOIUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIUICKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUS, UHTEpeCca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX TMOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaIbHBIX KU3HEHHBIX CHUTYallUSIX U MPU U3YYCHUU APYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
WHTEPIPETAIUU MTOTYUYSHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 xnaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSMMY, PEJICBAHTHBIMU T€OMETPUU Ha YIITyOJaEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCHUTCS KO BCEM COJCP)KATEIbHBIM JIMHUAM y4eOHOro Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coJiepKaTesIbHbIM JIMHUSIM, HO U 110 rogam oOyuenus. Coaep)kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YEeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0ydaroIIuecs
oOpamaiuch HEOJHOKpPATHO. OTO TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECCKUMU MOHSATUSIMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTaBICHUN 00YyJaronIuXcsl, pacliupsst U yriayosis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHHUs,  MOCTPOSHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MporpamMMm, OOecneunuTh yriayOnEHHOoe
M3YUYEHHUE T'€OMETPUHU KaK COCTABIISIIONIEH yueOHOro nmpeamera «MaTteMaTukay;

NOATOTOBUTHh OOYYAIOUIUMXCS K MPOJIOKEHUIO H3YYEHUS MaTeMaTUKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o0muM ¥ podeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro Kypca «['eomerpus» Ha YriIyOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heento), B 11 kiacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, TmpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble U CKpelluBaromuecs npsiMble. [IpU3HaKW CKpEUIMBAIOIINXCS
npsiMbIX. [lapanienbHOCTh IPSMBIX U TIJIOCKOCTEN B MIPOCTPAHCTBE: NapaslieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICTBHOCTh TPEX NPAMBIX, HapaICIbHOCTD NPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapauIeIbHOTO NpoeKTHpoBaHus. M3o0paxeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMM B MpocTpaHcTBe. [lapamienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEHN. [Ipocreitimne
OPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadllp, MapajulelienuIie],
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIAPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPSMBbIE MApPAJUIENbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IIOCKOCTH, TEOpeMa O NpsMOM
NEPNEHIUKYISIPHON IIJIOCKOCTH. OpToronanbsHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM [T TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [lepreHuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NepPHEHIUKYJIApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YTOJI, JIMHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIi1a. TeopeMbl KOCHHYCOB U CHHYCOB JIJIsI TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsSAMOYTOJIbHBIN NapajuIENEIUIe] U ero cBoMcTBa. Kparyaiine
MyTH Ha TNOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojibHas nupamua, IpaBuUiIbHAsA U yCEUEHHAs
nupamunbl. CBolicTBa pébep U OOKOBBIX TpaHeil MNPaBWIbHOM MUPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MNHPAMUIA,



MpaBWJIbHAs TPEYToJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, NOAEKAdAP U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPU3MBI,
II0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoi ipu3Mel. [ nomansb
OOKOBOM IMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJbBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUs IPaBUIBHOU
IAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IToHaTHEe KOMIUTaHapHBIE BEKTOpHI. [Ipu3Hak KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pas3IoKEHUMM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsIpHOE NPOU3BEICHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHsTHsA: HWIMHIpPUYECKAs TIOBEPXHOCTh, KOHUYECKas IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, yCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnionoxkenue cheps
U IJIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe. M300pakeHne Ten BpallleHHus Ha
iockoctu. Pa3BépTka munmHapa 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, MIIMHIPA, TUPaMHUIbl U KoHyca. O0BEM mapa u mapoBOTo
CEerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojJo uwmiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdeppl, BIUCAHHON B MHOTOTPAHHUK WM TEIO
BpAIIICHMSI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeobOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IIIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MPOXOJASAIIUE Yepe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIe0B, METOJ] BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ TMEepeHoca
CEKylIEHN MIIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BexkTtopsl B mpocTpancTBe. Oniepaniuu Hajl BeKTopamu. BekTopHOoe yMHOXEHNE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosibHas cuctema
KoopaMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOopa IO
6asucy. KoopamHaTHO-BEKTOPHBIA METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BkeHHs U paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWW. Buasl JBWXKEHWI: TapauielbHBIA TEPEHOC,
IIEHTpaJbHAsl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomobus. [Ipsimas u chepa Ditniepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTABICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUUYHBIX CTPYKTYp, SBICHUM, MPOUEAYP
TPaXJIaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HIACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOCCHUHCKOro Hapoaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHU HAYKU U IESITENbHOCTBIO YUEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHUH, BOCIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

c(hOpPMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MAaTeMaTUYeCKHE 3HAHUS B
HWHTEpEcax 3I0pOBOro 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHHe:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznmuuHbIM  chepaM  TPOQPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TPUMEHCHHE MaTEeMaTHUYeCKUX 3HAHUW ISl pelieHus 3amad B o0JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKd Kak c(hepbl 4eJIOBEUECKOM NESITEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIMU, OBIAJICHUE S3bIKOM MAaTeMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

basoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IIEHNS U CPAaBHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEiaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUU;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELIEHHUS, BHIOUPATh HanOoiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie HccJaea0BaTe/JIbLCKHUE HeﬁCTBHﬂZ



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO NIO3ULIMIO0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3ybTaTaMm
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IEHU;

NPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH UHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOMPOC U JJIsl PEIICHHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEICTABIATh €€ B PA3IMUHBIX (PopMax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1elCTBUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS TIO XOAYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yJIbTarT;

B X0j/ic OOCYXXJIE€HHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOMl TEMBlI,
mpoOJIeMBl, peIIacMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyude€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3yJIbTaThl PEIICHUs 3aJa4yM, dKCIIEPUMEHTA, WCCIIeIOBaHNUS,
MIPOCKTa, CaMOCTOSITEIBLHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpE3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIIeHuUs C
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIaJIeTh HABBIKAMH  TIO3HABaTENbHOW  pedrekcun Kak  OCO3HAaHUSA
COBEPIIAEMbIX JICMCTBHI M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca W pe3yibTara perIeHHS
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHSIM, OOBSCHATH MPUIHHBI
JOCTIKEHUS WM HEJOCTHIKCHHS PE3yJbTaTOB JEATEIBHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaIbHOU
paboOThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BU/JIBI pabOT, TOTOBAPHUBATHCSI, 0OCYKIATh MPOIECC U Pe3ybTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/ICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMA TPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMU CTEPEOMETPUU TIPH
pEIICHUH 33724 U MMPOBEACHUN MAaTEMaTHUECKUX PACCYKICHUN;

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

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

e CBOOOJNHO OMEpUPOBATh TOHSTHSAMH, CBA3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuja, NpsMOYroJIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

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

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTh, BHITOIHATH H300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPaHHUKOB  (Tpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

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

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

e BBIIOJIHATH JICHCTBHS HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJIUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEeMaTHYECKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YpPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEHIIME TNPOrPaMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a]a4;

e WU3BJEKaTh, NpPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALKIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCYHKaXx;

e IPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpPaBHUBaTb W
aHAIM3UPOBATH pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyJIHPOBaHHON
npoOsieMbl, MOJIEIUPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
HCCJIEI0BATh MTOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHUEM T'€OMETPHUYECKUX
NOHATUH M TeopeM, ammapara anreOpbl, pemaTh MPaKTHYEeCKHe 3aJauH,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEJACTaBICHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHJaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOH U Cc(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJIY4EHHS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, c(hepolt U mapow;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTIOTPAaHHUKOB M TeJ BpallleHMUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WUJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B IEKapTOBOI CUCTEME KOOPAUHAT;
pemaTh reOMETPUUYECKHUE 3a/1a4u Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIECHUSA TPHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moa0o0us;
CTPOUTH CEYEHUS MHOTOIPAaHHHUKOB M TEJ BpAILEHUS: CEUYCHUS LUIUHIIpA
(mapanienbHO U NEPHEeHAUKYISIPHO OCH), CEYEHUs1 KOHYyca (MapasuielibHbIe
OCHOBaHHIO U MPOXOSALINE YepEe3 BEPUINHY ), CEUEHUS 11apa;
UCII0JI30BaTh METOJbl IOCTPOCHHUSI CEUYEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYILEN MIIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

peumath 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUM U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1ad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATH, AaHAJU3UPOBATh
U OLICHUBAaTh pPEAJbHBIE CHUTYallMH, NPUMEHATb HU3YYCHHBIC TNOHATHS,
TEOPEMBbI, CBOMCTBA B IIPOLIECCE IIOMCKA PEHICHUA MATEMATUYECKU
chopMyJIUPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FCOMETPUYECKUX TOHATUH | TeopeM, ammapara anreopbl, pemniath
MPAKTUYECKUE 3aJauyd, CBA3AHHBIC C HAXOXKJICHUEM TE€OMETPUUECCKUX
BEJIMYMH;

UMEThb TIPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThbI

duexkTponHble (u¢poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

BBeneHne B crepeoMeTpHIo

15

B3anMHOe pacnosiokeHue npsiMbIX B
MIPOCTPAHCTBE

[TapamiensHOCTE NPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHMKyYISIPHOCTD NPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE

18

VYTrasl U pacCTOSIHUS

MHoOrorpaHHUKU

Bexkrtops! B mpocTpaHcTBE

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68




11 KVIACC

KoanuecTBo yacon
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ KoHnTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 AHanuTnyeckas reoMeTpus 10 1
) [ToBTOpEeHnue, 0600IICHNE U 10 |
CHUCTEeMaTH3alns 3HAHUI
3 O06bEM MHOTOTpAaHHHUKA 11 1
Tena Bpamenus 18 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 6 1
KPYTJIBIX TEJ
6 JIBrokeHust 4 1
7 [ToBTOpEeHUE, 0600IICHNE 1 9 |
cUcTeEMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapalJICIIbHBIX IPAMBIX
(oTpe3koB), cepeuHbI OTpPE3Ka.

[MonsiTHs: IEpeceKarouecs MIOCKOCTH,
TIepeCceKaroIInecs MpsiMasi ¥ MIOCKOCTB;
MOJTyITPOCTPAHCTBO

[onsiTHs cCTEpEOMETPUN: TOUKA, TIpsIMasi,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300PaKEHUS Ha PUCYHKE
TUTOCKOCTH, MTapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHs: MepeceKarouecs MmIOCKOCTH,
nepeceKarouecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHne MPOCTEHIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX O0BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX. Cnoco0Obl 3aJaHus
NpsAMBIX U IUIOCKOCTEHN B MMPOCTPAHCTBC.
O06o3HauyeHUS MPAMBIX U IUIOCKOCTEM




N300pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa.
N3o0pakeHue nmepeceueHus MoTyIeHHBIX
IIJIOCKOCTEN. PackpanimBaHue oCcTpOECHHBIX
CEYECHMM Pa3HbIMM LIBETaMU

N300pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT uepe3 ux peopa.
N3obpaxenune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpanmBaHue oCTPOECHHBIX
CEYECHMH pPa3HbIMU LIBETaMU

N300paxkenue ceueHnit mupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux péopa.
N3obpaxenne nepeceueHus moaydeHHbIX
IJIOCKOCTEH. PackpalmBanie moCTPOSHHBIX
CeUeHUH pa3HbIMU I[BETAMU

Merton cneoB sl MOCTPOEHUS CEUCHUM.
CBolicTBa epeceyeHril MPSIMbIX U
IIOCKOCTEH

10

Mertona cnenoB sl MOCTPOSHUS CEUCHUM.
CBolicTBa epeceyeHui MPSIMbIX U
IIOCKOCTEH

11

[TocTpoenue ceuenwii B nupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3aHUCh 111aroB
MIOCTPOEHUS

12

IToctpoenue ceuenuil B nupamue, Kyoe 1no
TpéM Toukam Ha p&6pax. Co3anue
BBIHOCHBIX YEPTEKEU U 3aIHCh IIAr0B
IIOCTPOECHUS




13

[ToBTOopenue mnanumerpun: Teopema o
MPONOPIHOHABHBIX 0Tpe3kax. [lomodue
TPEYrOJIbHUKOB

14

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX Ha
BBIHOCHBIX 4yepTexkax. Mctopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

15

KourponbHas pabora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

16

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTpancTBe. CKpenuBaomuecs mpsMoie.
[Ipu3HaKK CKpENTUBAIOIIMXCS TTPSMBIX.
[TapannensHbIe IPSIMBIE B POCTPAHCTBE.
TeopeMa o CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsamoil. Jlemma o nepeceyeHuu
napajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

17

[TapannensHOCTB TpeX MpsMBIX. Teopema o
TpEX mapaiedbHbIX NMPsAMBIX. Teopema o
CKPEILUBAIOIIUXCS MPSIMBIX

18

[TapannensHoe npoekTrpoBaHue. OCHOBHbBIE
CBOWCTBA MapaJUICIBLHOTO MPOCKTUPOBAHHUSL.
N3o00paxkenue pazHbIX GUryp B
napayienbHON MPOESKITUH

19

enTpanbHas mpoeKkuus. YTom ¢
COHAIPAaBJICHHBIMA CTOPOHAMHU. YTOJI MEKIY
MPSIMBIMH.




3ajauu Ha JOKa3aTeabCTBO U UCCIEN0BAHUE,
CBSI3aHHbIE C PACIIOJIOKEHUEM TIPSIMBIX B
IIPOCTPAHCTBE

20

[TonATHA: napaIeNbHOCTD NPAMOKN U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
HapajIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napayuieaIbHOCTU IPSIMOM U
IUIOCKOCTU

21

I'eomeTrpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTelbCTBO, CBA3AHHBIE C
MapajiebHOCTHIO MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

22

[TocTpoenune ceueHus, MPOXOISIIETO Yepe3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIICHUM.

[TapannensHas MpoeKusi, IPUMEHEHUE IS
MMOCTPOCHHUS CEUCHUN KyOa H
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

23

[TapannensHble wockocTy. [Ipu3Haku
MapajuiebHOCTH BYX TIOCKOCTEH.
Teopema o mapannienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MPOXOASIEH
4yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
MIJIOCKOCTH M CIIEJICTBUS U3 HEE

24

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEXK]y NTapalljIeIbHBIMU




IJIOCKOCTSIMU; O NIEPECEUEHUH IPAMOIL C
JBYMsI ITApAJIJIEIbHBIMU TUIOCKOCTSIMU

[ToBTopenue: Teopema [lugaropa na

25 IJI0CKOCTU. TpUroHOMETpHS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

26 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiejenuIena

7 Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e
[IepneHMKYISIPHOCTB NMPSMOM U TUIOCKOCTH.

28 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOM U
IIJIOCKOCTH
TeopeMa o CyleCTBOBAaHUU U

29 €IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

30 [InockocTy ¥ NepnEeHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTpPaHHHUKAX

31 [lepnennukyisap u HaxnoHHas. [loctpoenue
MEPIECHIUKYIIApA U3 TOUYKH Ha IPAMYIO

1 Teopema o Tpéx neprneHaAnKyIsapax (mpsamas
1 oOpaTtHas)

1 Teopema o Tpéx neprneHaAnKyIsapax (mpsamas
1 oOpartHas)

34 YTroa MexX Iy CKPEIMBAOIIUMHUCS PSMBIMU

35 [Touck nepneHauKyIsSspHBIX MPSIMBIX C
IIOMOIIBIO NEPIEHIUKYIISPHBIX INIOCKOCTEN

36 OpTroroHanbHO€ IPOEKTUPOBAHNE




37

[Toctpoenue ceuenuii Kyoa, IpU3MBI,
MIPAaBUJILHOM IUPaMUIBI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

38

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
mwockoctu. [lnockoctu cummeTpuii B
MHOTOTI'PaHHUKAX

39

[Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJCTBUE CUMMETPUN

40

[IpaBusibHBIE MHOTOTpAaHHUKH. Pacyér
pacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

41

CriocoObl OITyCTUTH HEPIEHNKYISPDI:
CUMMCECTPUIA, CABUT TOYKHU I10 napannenLHoﬁ
npsamoil. CIBUT 1O HeMapaJIEIbHOU
MPAMOM, ”3BMEHEHNE PACCTOSIHUI

42

KontponsHas padota "B3zanmuoe
Pacmoio’KeHue NPSIMbIX U TIIOCKOCTEH B
npocrpanctae"

43

[ToBTOpEHUE: Yroa MeX 1y NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeOpemMa
KOCHUHYCOB. YTOJ MEXIY
CKPEIMBAIOIIUMHUCS TTPSIMBIMU B
MIPOCTPAHCTBE

44

I'eoMeTpuueckre METOIbI BEIYUCICHUS YIila
MEXKy NIPSMBIMYA B MHOTOTpaHHUKAX.
JIByrpansblii yroj. CBOMCTBO JIMHENHBIX
YIII0B JBYTPAHHOTIO yria




45

[lepnennukynsapHsle miaockoctu. CBoiicTBa
B3aMMHO IIEPIEHANKYJISPHBIX IINIOCKOCTEN.
[Ipu3Hak nepnesauKyIspHOCTH IUIOCKOCTEH;
TeopeMa O MPsAMOM MepeceyeHus IByX
IIJIOCKOCTEN MEPIIEHAUKYIISIPHBIX TPETHEN
IIJIOCKOCTH

46

[IpsimoyrombpHBIN Napasuienenunes; Kyo;
U3MEPEHUS, CBOMCTBA IPAMOYTOJIBHOTO
napajutenenunena. Teopema o tuaroHaiu
MPSIMOYTOJIBHOTO MapaJuIeIeNAIe1a U
CIIEICTBHE U3 HEE

47

CrepeomMeTpuiecKue U MPUKIIAIHBIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACTIOJIOKEHHEM
MPSAMBIX U MII0CKOCTH. [ToBTOpEHNE:
CKpELIUBAIOIINECS NPSIMbIE, TapaJlJICIbHbIE
IIJIOCKOCTH B CTaHAAPTHBIX MHOTOTPaHHUKAX

48

[Tapa mapannenbHbIX MJIOCKOCTEHN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYalUsIX. PaccTosiHuE OT TOUKH
110 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
MJI0CKOCTH

49

Boruncnenue paccTostHUM MeXay
CKPEILHUBAOIIUMHUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYJIIPHOU INIOCKOCTH.
TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yriaoB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yIJIa




DneMeHTHl chepUIeCKO reOMETPHH:

50 reo0JIe3UYECKUE JIMHUU Ha 3eMile

51 KonTtposnsHas padoTa "Yriiel 1 paccTossHUS"
CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U

52 ero anemenThl". [Iupamuaa. Buael nupamun.
[IpaBunbHas nupamMuia

53 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

54 [IpsiMoli mapajutenenunes, NpsMoyroabHbId
napajuiesenumnes], Kyo
Brinmykiible MHOTOrpaHHuku. Teopema

55 Oiinepa. [IpaBuiibHbIE U OTYITPABUIIbHBIE
MHOTOTpPaHHUKHU

56 KonTtponbHas padota "MHuororpaHHuKH"

57 [lonsiTne BekTOpa Ha MJIOCKOCTHU U B
npoctpancTee. CymMMa BEKTOPOB

53 Paznocts BekTOpOB. [IpaBuiio
napaiesnenumnena

59 YMHOX€EHHE BEKTOpa Ha YHCIIO

60 PaznoxeHnue Bekropa 1o 6aszucy Tpéx
BEKTOPOB, HE JIEXKALIUX B OJJHOM IJIOCKOCTH

61 CkansipHO€ pOU3BEICHUE

& Beruucnenue yria Mex 1y BEKTOpaMu B
IIPOCTPAHCTBE

63 IIpocreiimme 3ana4u ¢ BEKTOpaMu

64 IIpocreiimme 3anaun ¢ BEKTOpaMu




65 KonTponsHas padora «BekTops B q
MIPOCTPAHCTBE»
66 O06o01IeHne U cucTeMaTu3alus 3HaHU ! 1
67 Wrorosas koHTposibHas paboTa 1
68 O06o01IeHne U cucTeMaTu3alus 3HaHU ! 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Nem/m | Tema ypoka KonTpoJbHble Aara unpponbie
Bcero H3yYeHHUs o0pa3oBaTe/bHbIE
padoThI pecypebi
[ToBTOopenue tems! "KoopauHars! BekTopa
1 Ha IUIOCKOCTH U B IPOCTpaHCTBE". 1
"CkansipHO€ MPOU3BEICHUE BEKTOPOB"
) [ToBTOpeHue Temsul "Beruncnenue yria |
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
3 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMON, 1
MPOXOJAIIEN Yepe3 IB€ TOUKHU"
4 YpaBHEHUE MIOCKOCTH, HOpMaJlb, |
YPaBHEHHE IUIOCKOCTH B OTPE3KAX
5 BekTopHoe npousBeneHue 1
6 JIuHeitHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHUE
7 AnanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSAMBIMU B MHOIOTPAHHUKAX
g dopmyna pacCTOSAHHS OT TOUKH JI0 |
IJIOCKOCTH B KOOPAMHATAX
9 HaxoxzaeHue paccTosHUM OT TOYKHU 10 |
IUIOCKOCTH B KyO€, B IPaBUJIbHOM MupaMuie
10 KonTponpHast pabota "AHanuTHuecKas | |
reoMerpus"
1 CeueHMsi MHOTOIPAaHHUKOB: CTaHAAPTHBIE |
MHOTOTpaHHUKU. MeTtoa cnenos




12

CequI/m MHOFOFpaHHI/IKOBI CTaHI[apTHBIe
IIJIOCKOCTH, HCpCCC‘ICHI/IH HpHMBIX nu
IJIOCKOCTEN

13

[TapamienpHble IPsIMBIE U IIJIOCKOCTH:
NapajuleIbHbIE CEYEHMs], pAaCYET OTHOLICHU M

14

HapaJIJICJII)HI)Ie IMPsAMBIC U ITIJIOCKOCTH: YIJIbI
MCKAY CKPCHIMBAOIUMUCS TPAMBIMUA

15

[IepnenuKyIsIpHBIE TPSAMBIE U IUNIOCKOCTH:
CTaHJApTHBIE NTApbl IEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U MPSIMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

16

[lepnenuKyIIsIpHBIE TPSAMBIE U IUNIOCKOCTH:
TeopemMa O TpeX MEepHEeHIUKYIISIpax,
BBIYMCIICHUSA JJIMH B MHOIOTpaHHUKAX

17

[ToBTOpEHUE: IO MHOTOYT OJIbHUKOB,
(hopMyIBI 1S TUTOMIACH, COOOpaKEHUS
nonoous

18

[lnomany ceyeHuit MHOTOrPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

19

[Tnomaay ce4eHnit MHOTOTPaHHUKOB:
IUIOMIAIM MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 110 100Mst

20

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPaHHUKOB"

21

O06BéM Tena. O6beM NPSMOYTOJIBEHOTO
napasJiesienumnesa




22

3anaun 00 yaBoeHHH Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIUH yria

23

CrepeoMeTpHUeCcKHe 33/1a9H, CBSI3aHHBIC C
00BEMOM MIPSIMOYTOJIEHOTO
napasenenumnena. [Ipukiannsie 3aqa4n,
CBSI3aHHBIC C BBIYMCIICHUEM 00bEMaA
HPSIMOYTOJIBHOTO TIapaiIesenuIeia

24

OO6BEM NpsAMOI TPU3MBI

25

CrepeomeTpHueCKHUE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIIEHUEM 00bEMOB IPSIMON TPU3MBI.
[Ipuknanueie 3ana4n, cBsi3aHHbIE C 00BEMOM
MPSIMOM TPU3MBI

26

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uaTerpaga. OobpEm
HaKJIOHHOU TTpu3Mbl. OOBEM MUPaMU/IBI

27

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

28

CrepeoMeTpUYeCKUE 3a/1a4H, CBI3aHHBIC C
00bEMaMH HAKJIOHHOW MTPU3MBI, 00bEMaMH
MTUPAMU/IBI

29

[Ipuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBI, ¢ 00BEMOM TTUPaAMUIBI

30

[Ipumenenne 00bEMOB. Beiuncienue
paccTosiHuA 10 TIII0CKOCTH

31

KonTtponsHas padora "O6béM
MHOTOTpaHHuKa"




Hunuaapudeckas HOBEPXHOCTb,

32 o0pa3yroIue UIHHIPUISCKON
MIOBEPXHOCTHU

3 Hunmuuap. [psamoi KpyroBoi HUAIUHAP.
[Inomane MOBEpXHOCTH LIUIUHIPA

34 Konnueckas noBepxHOCTh, 00pa3yromnme
KOHMYECKOU noBepxHocTH. Konyc

35 Ceuenune KOHYyca TNIOCKOCTBIO,
napajuieIbHOM MII0OCKOCTH OCHOBAHUS

36 Yceuénnslil konyc. M300pakeHne KOHycOB
U YCEYEHHBIX KOHYCOB

37 [Tmomaas 60KOBOY MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTrpuueckue 3a1a4u Ha

38 JIOKa3aTeJIbCTBO U BEIUHCIICHHE,
MIOCTPOCHUEM CEUEHUH LUIUHAPA, KOHyCa

39 [IpuknagHelie 3aqa4n, CBSI3aHHBIE C
LUAJTUHIPOM

40 Cdepa u map
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

41 Kacanwue mapa u cepsl mmockoctero. Bua u
n300paxkeHue mapa

4 VYpasuenue chepsl. [Tnomans chepsr u eé
yacTei

43 Cummerpus cdepsl 1 mapa

44 CrepeoMeTpuueckue 3a1auu Ha

JA0Ka3aTCJIbCTBO U BBIYUCICHUC, CBA3aHHBIC




co cepoii u mapom, MOCTPOCHUEM UX
CEUYCHUI MI0CKOCTHIO

45

[Mpuknanaeie 3a1a4u, cBsI3aHHBIC CO chepoit
U I11apoM

46

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYUCJIICHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe
noxoous

47

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllCHUSA U
MHOT'OI'paHHUKOB

48

3agaun o TeMe ""Tena u MOBEpXHOCTH
BpameHus"

49

KonTponbHas pabora "Tena u noBepxHOCTH
BpameHus"

50

O6béM mmuuHApa. Teopema 06 00bEMeE
MPSAMOTO MUJIUHIpa. Beraucinenne o06EMOB
TEJ ¢ TTIOMOIIIBIO ONPEACAEHHOTO HHTETpaIa.
O06BEM KOHYCa

51

[Tnomaan 60KOBOM ¥ MOJTHOM MOBEPXHOCTH
KOHYCa

52

CrepeoMeTpuiecKue U IPUKIAAHBIC 3a/1a41
1o teme "OOBEMBI U IIOIaau
MoBepxHocTen Ten"

53

O06béM mapa u mapoBoro cexkropa. Teopema
00 00béMe mapa. [lnomanb cdepsl.
CrepeoMeTpHUecKUe 3a/1a41, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BEMOB I11apa, MapOBOTO
CErMEHTa U I1apOBOT0 CEKTOpa




54

[Mpuknanaeie 3anaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomaabio cepbl. COOTHOIICHHS MEKITY
TUTOIIA/SIMH TTOBEPXHOCTEH M 00BEMaMu
MOJA0OHBIX TEJ

55

[TogoGHBIE TeNIa B TPOCTPAHCTBE.
N3menenue 06bE€Ma npu mog00uu.
CrepeoMeTprIeCKHe 3a]Ia4H, CBSI3aHHBIC C
BBEIYHCIIEHHEM 00BEMOB TEJ U ILIOMIANEN
IIOBEPXHOCTEH

56

KonTponsnas pabora "[1nomanu
TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

57

JBrxkenHus nmpoctpancTBa. OToOpakeHHSI.
JIBmwxeHus u paBeHCTBO puryp. O0mue
CBOMCTBA JIBIDKCHUHN

58

Buasl nBukeHMit: apauiebHbIN IEPEHOC,
LIEHTpaIbHasl CHMMETPHS, 3epKaJIbHAS
CUMMETpPHS, TIOBOPOT BOKPYT MPAMO

59

[IpeoOpazoBanus nomoous. [psimas u chepa
Ditnepa. ['eoMeTpuueckue 3a1a4m Ha
MIPUMEHEHHE JIBUKCHHUS

60

KontponbHas padoTa "BekTopsl B
npocrpanctae"

61

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucrtemaTtu3aius 3HaHui: "O0beM
MHOTOTpaHHUKa"




Oo6o6m1aromee moroperue 11 nmoHsTuit u
& MeT0/10B Kypca reomerpun 10—-11 xnaccos,

cucremarusanus 3Hagui: "O0beM
MHOTOTpaHHUKa"

Ob6o6maromee mosroperue 11 moHsTHi U
63 MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMaTusanus 3Hanuii: "Iomann

MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

O6o06maromniee nopropenue 11 noustuii u
64 MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarn3anus 3HaHuil: "[lnomann

TTOBEPXHOCTU U 00BEMBI KPYTJIBIX TE"

65 Wrorosas koHTposbHas paboTa

66 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUH

WcTopus pa3BUTHS CTEPEOMETPUH KaK
67 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT Ui

HcTopus pa3BUTHS CTEPEOMETPUH KaK
68 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX

HWHXXCHECPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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