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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTrpust siBnsieTcst ogHMM ©3 0a30BbIX KYpPCOB Ha YpPOBHE CpEIHErO
oO1iero o0pa3oBaHusl, TaK Kak 00ECIEYMBAECT BO3MOXKHOCTh U3YyUCHUS TUCITUIUINH
€CTECTBEHHO-HAYYHOM HAIMPABICHHOCTH U IMPEIMETOB T'YMAaHUTAPHOTO IIMKJIA.
[TockonbKy  JIOTMYECKOE  MBIIUIEHHUE, dbopmupyemMoe  Opu  U3YUYEHUHU
00y4YaroUMHCSl TTOHATUMHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTeIbCTBE TEOPEM U
MIOCTPOEHUM LIEMOYKU JIOTHYECKUX YTBEPKACHUU MPU PEHICHUH F€OMETPUUYECKUX
3a7a4, YMEHHME BBIJBUTaTh M ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSl TIPU PELICHUHU 3a7a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH
dbu3nUecKuX 3aady.

enb ocBOEHUS IporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha yriayoJaéHHOM
YpOBHE — pa3BUTHE HWHIUBUAYAIbHBIX CIIOCOOHOCTEH OOydYaromuxcs TMpu
U3YYEHUU T'eOMETPHUHU, KaK COCTABJISIONICH TpeaMeTHON oOiactu «MaremaTuka u
uHpopMaTtuka»  depe3  OOECICUCHHE  BO3MOXXHOCTH  NPHOOpPETCHHS U
UCIIOJIb30BaHUSl 0oJiee TIyOOKHMX TEOMETPUUECKHUX 3HAHUNW U JCHCTBUH,
crienu(PUIHBIX TEOMETPHUH, B HEOOXOIUMBIX JJISI YCIICIIHOTO MPOodheCCHOHATBLHOTO
00pa3zoBaHus, CBA3aHHOTO C UCIIOJIB30BaHUEM MAaTEMATHUKHU.

[IpuopuTeTHBRIMU 3ajjadyaMy Kypca TE€OMETPUH Ha YriyOJIEHHOM YpOBHE,
PACHIUPSIONIMMH ¥ YCUIMBAIOIIMMHU Kypc 0a30BOT0O YPOBHS, SIBJISIOTCS:

pacIIMpeHue NpeaCcTaBICHUs] 0 T€OMETPUM KaK YaCTU MUPOBOM KYJbTYpPbI U
dbopmMupoBaHrE OCO3HAHMS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM,

dbopMupoBaHUE TMPEICTABICHUS O TPOCTPAHCTBEHHBIX (QHUTypax Kak o
BOKHEMIIMX MaTEMaTHYECKUX MOJENAX, MO3BOJISIOMIMX OMNUCHIBATH W HM3Yy4daTh
pa3HbIC SBJICHUS OKPYXKAIOIIETO MUPA, 3HAHUE TOHATUWHOTO arapara Io pa3aeiny
«CrtepeomeTpusi» yaeOHOT0 Kypca T€OMETPHH;

dbopmupoBaHue YMEHUS BJIAJICTh OCHOBHBIMH MMOHSATHUSIMH 0
MIPOCTPAHCTBEHHBIX (UTypaX M WX OCHOBHBIMH CBOWCTBaMH, 3HAHHUE TEOPEM,
dbopMysT U yMEHHE WX NPHUMEHSATH, YMCHHS IOKa3bIBaTh TEOPEMbl M HAXOJHThH
HECTaHIapTHBIE CITOCOOBI PEIIeHUS 3a/aY,

dbopMupoBaHrE YMEHHUS PACIO3HABATh HA YepPTekKaX, MOJCIAX H B pealbHOM
MHUPE MHOTOTPAHHHUKH W Tejla BpallCHUs, KOHCTPYUPOBATh TI€OMETPUYECKHUE
MOJICIIH;

dbopMUpoBaHHE MOHMMAHHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO IMOCTPOCHUS
MaTeMaTH4YECKUX TeOopuid, (OpMHUpOBaHWE IOHUMAHUS POJM AKCUOMATHUKHU TPHU
MPOBEICHUU PACCYKICHUMY;

dbopMupoBaHUE yMEHHUS BIAJETh METOJAMH JI0KA3aTEIbCTB M aJITOPUTMOB
pEILICHUs], YMEHUS WX NPUMEHSTh, NPOBOJIUTH JOKA3ATEIbHBIE PACCYKICHUS B
XO0JI€ PEIICHUSI CTEPEOMETPHUUECKUX 3a/1a4 U 3a/1a4 C MPAKTHYECKUM COJICPIKaHUEM,
dbopMupoBaHHE TIPEJACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  IIPHU



000CHOBaHMHM MaTEMaTHUYECKUX YTBEPKICHUNA U POJIM aKCMOMATHKHU B MPOBEICHUHT
JIEAYKTUBHBIX PACCYXKICHUH,

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIVICKTYAIbHBIX M  TBOPYECKHX
criocoOHOCTeM 00yUaromuXxcsi, MO3HaBaTEIbHOW aKTUBHOCTH, HUCCIIEOBATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIUICHUS, HHTEpeca K U3YYCHHIO TEOMETPHH,

dopmupoBanue (HYHKIIMOHATBLHONH TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMEHHS pPAclo3HaBaTh IMPOSIBJICHUS TEOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYAlMsIX W MPHU U3YUCHUU IPYTHUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEATbHBIX CHUTYAIlMi, HWCCJICIOBAHUS IOCTPOSCHHBIX MOJIEIEH,
WHTEPIIPETAIIUU TTOJTYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJICPXKATCIBHBIMHM JUHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xnaccax sBisroTcs: «[IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE»,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W  KOOpAWHATHI B
POCTPAHCTBEY, «J[BUKCHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHME «yMETh OIEPUPOBATH
NOHSTHSMHUY», PEIICBAHTHBIMH T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJIepKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMupoBaHME  JIOTUYECKMX YMEHHMM  pacmpenensieTcs He  TOJbKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 110 rofam oOydenus. ConeprkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3yibTaraMm ocBoeHus denepanbHoi paboueit
IpPOrpaMMbl, paclpeneaEHHbIM IO TojaM OOy4YeHHUS, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHITUIIHAILHBIM BOIIPOCaM 00YyJaroIIuecs
oOpamanruch HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJIAJCHHE
T€OMETPUYECKUMHU MOHATUSIMU M HABBIKAMU TTOCJIEIOBATEIBHO U MOCTYNATENBHO, C
COOJIIOJIEHUEM TPUHIIMIIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHHS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN O0YUYaAIOIINXCS, PACIIUPSSL U YTIIyOIIss
e€, oOpa3ys IpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3garh ycmoBus s guddepeHnnanuu  OOy4eHHS, IMOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa30oBaTEIbHBIX MpOTpaMM, OOECIeUnuTh YIrIyOJIEHHOE
M3Y4YEHUE TEOMETPHUH KaK COCTaBISIONMIEH yueOHoro mpeamera «MaTemaTuka;

MOATOTOBUTHh OOYYAIOIMIUXCSA K TPOAOHKCHUIO H3YYCHUS MAaTEMaTHUKH C
yaéToM BBIOOpa Oyaymiel mpodeccuu, obecrieumBas IMPEEMCTBEHHOCTh MEXIY
o0uM 1 IpoeccoHaTbLHBIM 00pa30BaHUEM.

Ha wusydenme ydeOHoro kypca «['eomeTpusi» Ha yriyOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kinacce — 102 gaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXAHUE OBYUYEHUSA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTEpPEOMETpPUU. Touka, mpsiMas, IUIOCKOCTb,
npocTpancTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICCTBUS U3 HUX.

B3anmMHOe pacnosio)keHue MNpsIMBIX B TPOCTPAHCTBE: MEPECEKAIONIUecs,
NnapajyieJibHble M CKpeluBaronyecs: npsiMbie. [Ipu3Haku CKpemmnBarOIIUXCs
npsambIX. [lapannenbHOCTh TPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBRE: MApAJIICITbHBIC
MpsSMbBIE B MPOCTPAHCTBE, MAPALICIILHOCTD TPEX MPSIMBIX, TAPATUIEILHOCTh TPSIMO
u 1iockoctu. [lapannenbHoe M IEHTpajdbHOE MPOCKTUPOBAHHE, H300pakeHUeE
¢uryp. OcCHOBHBIE CBOWMCTBa TapauIeIbHOTO NpOeKTUpoBaHUA. M300pakeHue
buryp B mapamiesbHON MPOCKIUK. YTJIBI C COHANPABICHHBIMU CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapasjeibHbIe
IIJIOCKOCTH, CBOMCTBa rapasuIelIbHbIX IJIOCKOCTEM. [Ipocrerimmue
NPOCTPAaHCTBEHHbIE (PUTYphl Ha IJIOCKOCTH: TETpajap, Mapajulielenuie],
MIOCTPOCHUE CEYCHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTH: NEPIEHIAUKYIISPHBIE MPSIMBbIE B
IIPOCTPAHCTBE, MPSMbIC IMAPAUICIBHBIE W MEPHEHIUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK [EPHEHAMKYJSIPHOCTA NPSMOM M IUIOCKOCTH, Te€OpeMa O NpsMOu
MEPIIEHAUKYJIIPHON IIJIOCKOCTH. OpTtoronanpHo€ IIPOEKTUPOBAHUE.
[leprieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  TUIOCKOCTb.
[leprieHAUKYJISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JABYX
mIockocTer. Teopema o TpEX MepPHEeHANKYIApax.

Yriael B NPOCTPAHCTBE. YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JABYTPAaHHBIN
YIOJI, JIMHEWHBIM yroJl ABYIPAHHOTO yria. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKHMX YIJIOB MHOrorpanHoro yria. CBoHcTBa IUIOCKUX U
JIBYIPaHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB W CHHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buapel MHOrorpaHHuMKOB, pa3BEpTka MHOrorpaHHuka. llpusma: Nn-yrosbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAS MPU3MBbI, OOKOBask M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, nOpsAMOYTOJIBHBIM — MapajuleNieNuIie]] W €ro  CBOWCTBA.
Kparualimine nyty Ha TOBEPXHOCTM MHOrOrpaHHHMKA. Teopema OJinepa.
[IpoctpanctBennass TteopeMa Iludaropa. Ilupammpma: n-yronpHas mnUpaMuia,
npaBWibHas W yceu€HHas nupamunbl. CBoiicTBa péOep U OOKOBBIX TI'paHei
MpaBWIbHOMW NUpaMuabl. [IpaBuibHBIE MHOTOTPAaHHUKM: NMPABWIbHAS MNpPU3Ma U



IIpaBWJIbHAS IMpaMUJA, IPAaBUIbHAS TPEYroJibHAs IHMpaMHUIa W NPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBneHue o NTpaBUIBHBIX MHOTOTPaHHHKAX: OKTa’dAp,
JNOAEKadAp U UKOCAIP.

BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JAMaroHald, YIJibl.
[Inomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MNPAMOU IPU3MBI,
IJIOIAJb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MNPSAMOU MPHU3MBI.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH NPABMIBHOW MNUPaMUIBbI,
T€OopeMa O IUIOLIAANA YCEUEHHOU TUPAMUIBI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM  MPABUIBHBIX
MHOTOrpaHHUKOB. CHUMMETpuss B IPaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajieNielIinea, CUMMETPHUS MPAaBWIBHBIX IPU3M, CHUMMETPUS NPaBUIBbHON
nUpaMuUIbI.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[loHsiTHS: BEKTOp B IMPOCTPAHCTBE, HYJEBOW BEKTOp, [JMHA HEHYJEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAMNPABIEHHBIE MW MPOTHBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[eliCTBUS C BEKTOpAMU: CI0KEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha
yuciio. CBOMCTBA CII0KEHUs BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOpa HA YHUCIIO.
[lonsaTne xoMmIuIaHapHbIE BEKTOpbI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamuenenunena. Teopema O pPa3jIoKEHHH BEKTOpa IO TPEM
HEKOMIUIaHapHbBIM  BeKkTopaM. lIpsAMoyronpHas cucrtema  KOOpAMHAT B
npoctpadcTBe. KoopanHaTtel BekTopa. CBsA3b MEXAYy KOOpAMHAaTaMU BEKTOpa M
KOOpJAMHATaMU TOYEK. YTos MexAy Bekropamu. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KIIACC

TeJsia BpameHus

[lToHaTHA: UUIMHIpPUYECKAas TOBEPXHOCTh, KOHHUYECKas TMOBEPXHOCTD,
chepruueckass TOBEPXHOCTh, OOpa3ylomue IMoBepxHOCcTel. Tema BpalieHHs:
IWJIMHIP, KOHYC, YCEUE€HHBIM KOHYyC, cdepa, map. B3amMHOe pacmoiioxeHue
chepbl W IUIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpaIlleHUs] Ha IJIOCKOCTH. Pa3BépTka muimHapa U koHyca. CuMmmeTpus cepsl u
mapa.

O6béM. OcHOBHBIE CBOicTBa 00BEMOB Tell. Teopema 00 o00BEME
MPSMOYTOJIBLHOTO Tapajuienenunena u ciaeactsus u3 He€. OO0béM mnpsMol u
HaKJIOHHOW MPH3MBI, IIWIWHAPA, TUpaMUAbl U KoHyca. O0BEM I1apa U MapoBOTO
CEerMeHTa.

KomOuHamuu Ten BpallleHHs M MHOTOTpaHHUKOB. I[lpu3ma, BmmcaHHas B
NWINHAP, OMHCaHHas okoyso mwiuHapa. Ilepeceuenue cdepsl u mapa ¢
miockocTeio. Kacanue mapa u cdepsl miockocThio. [loHsATHE MHOTOrpaHHHKA,



OMMCAHHOIO OKOJO cdepbl, cdepbl, BIMCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIlEHUS.

[Tnomans MOBEPXHOCTH LUIWHJIpA, KOHYycCa, MIomanas chepsl U e€ yacTeu.
[TogoOue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, ILIOMIAECH MMOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mogodusi, romoreTus. PemieHue 3amau Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U TEJ BpaIlleHUs: CEUCHUS IUINHAPA
(mapamuienbHO W MEPICHIUKYISIPHO OCH), CEYCHHMsS KOHyca (mapauieiibHbIC
OCHOBAHHIO M TIPOXOJIAIINE Yepe3 BEPIINHY), CCUCHHS I1apa, METOJIbI TIOCTPOCHUS
CEUYEeHMII: METO/ CJelI0B, METOJl BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJI MepeHoca
CEeKyLIEH TIIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu  Haja BekTopamMu. BekropHoe
yMHOXeHHUE BeKTOpoB. CBOICTBA BEKTOPHOIO YMHOXEHHs. [IpsiMmoyronpHas
cUcTeMa KOOpAMHAT B npocTtpancTBe. KoopaunaTtel Bektopa. Paznoxkenue BekTopa
no Oaszucy. KoopamHaTHO-BEKTOPHBIM METOA MPU PEIICHUU TEOMETPUYECKUX
3a/ay.

JABUKEeHNS B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtobpakeHus. [[BukeHuss U paBeHCTBO (GUTYP.
OO6mme cBolicTBa JBWKEHWH. BuIbl IBWXEHUN: TMapauieIbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKAJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYr MPSMOM.
[IpeoGpazoBanus nogodus. [Ipsmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJAEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaxkaaHCcKOe BOCTIMTAHHE

c(hOpPMHPOBAHHOCTH TPAXKTAHCKOHN MO3UIIUH 00YUYaOIIErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WICHA  POCCHUHCKOro  O0OIecTBa,  NPEICTaBICHUE O
MaTEMaTHYCCKUX OCHOBaxX (DYHKIITMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIeayp TIpaxkaaHCKoro ooOiiectBa (BbIOOPHI, OMPOCH M JAPYroe), yMEHHUE
B3aMMOJICHCTBOBATh C COIHMAJBbHBIMH HWHCTUTYTaMH B COOTBETCTBHH C HX
(GYHKIIUSAMA U Ha3HAYCHHUEM;

2) NaTpuoTHYECKOEe BOCITUTAHHE:

c(hOpMHPOBAHHOCTh POCCHUHCKON TpakJIaHCKOW MICHTUYHOCTH, YBOKCHHUS K
NPOIUIOMY M HACTOSIIEMY POCCUHCKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K
JOCTHKEHUSIM POCCUHUCKUX MaTEMaTHUKOB M POCCHMCKOW MaTEMaTUYCCKOM IITKOJIHI,
UCIIOJIb30BAaHUE JTUX JOCTH)KCHUH B JPYrHMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCITHTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapozaa, cHhOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO IMOBEICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHECHHEM JIOCTIDKCHUN HayKHh W JeATEIbHOCTBIO YyYEHOro, OCO3HAHHUE
JUYHOTO BKJIaja B MMOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO;

4) acTeTHYeCKOE BOCITUTAHME:!

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHU, BOCTIPUUMUYUBOCTD
K MaTeMaTHYECKUM acTeKTaM Pa3jIndHbIX BUJOB HCKYCCTBA,

5) pu3uyeckoe BocnuTaHHE:

chOpMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
HWHTEpecax 3JI0pOBOr0 U 0€30MacHOTO 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 30pPOBBIO (30pOBOE MHTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHIATHH U
OTIbIXa, peryJsipHas (pu3udeckas akTUBHOCTB), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPY 3aHATUSX CIOPTUBHO-0370POBUTEINHHON JIEATEITHHOCTHIO,

6) Tpy10BOE BOCIIUTAHHE:

TOTOBHOCTh K TPYyIy, OCO3HAaHWUE IIEHHOCTH TPYAOIIOOUS, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHATBHOW  ACSATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TMPUIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOD
Oymymier mpodeccuu W peannu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caM000pa30BaHUIO HA TPOTSHKEHHUH BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
y4YaCTHIO B PEIICHUN MPAKTHYCCKUX 33]]a4 MATEMATHUECKON HAMIPABICHHOCTH;

7) KOJIOTHYECKOE BOCTTUTAHHUE!

COPMHUPOBAHHOCTh  JKOJIOTHUECKOW  KyJIbTYPbl, [OHUMAHUEC BIIUSHHS
COIMATIbHO-IKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPHUPOTHON U COIHATBHOM
Cpelbl, OCO3HAHKE TII00ANBHOTO XapaKkTepa SKOJOTUUSCKHUX MPOOJIeM, OpUEHTAIINS
Ha TIPUMCHEHHE MATeMaTHYCCKMX 3HAHWU JUIs peIieHHs 3agad B 00JacTu
OKpYXarolle Cpejibl, IUIAHKPOBAHUE ITOCTYNKOB M OIEHKH HMX BO3MOXKHBIX
MOCIICICTBUIT JJIs1 OKPYIKAFOIICH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

cOPMUPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKh W OOIIECTBEHHOW  MPAKTHKH, MOHUMAaHHUE
MaTeMaTHYeCKOW HayKd Kak cQepbl UYeIOBCUCCKON MEATEIBHOCTH, JTArloB cé
pasBUTUS W 3HAYUMOCTH JUIS PAa3BUTHS [[MBWIH3AIWH, OBJIAJCHHE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOM KyJIbTypod Kak CpEICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIISAITh TMPOCKTHYIO W HCCIEIOBATEIBCKYIO JESTEIbHOCTh
HHIMBHYATbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

basoBble Joruueckue 1efcTBUs:

BBISIBIIATh U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSTHH, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHNs] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccudukaiuy,
OCHOBaHUS JIJIs 0000IIEHNS M CPAaBHEHMSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A,

BOCIIPUHMMATh,  (HOPMYIUpPOBaTH W  TPEeOOpPa3OBBIBATH  CYXKIICHUSA:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSX, Mpearatb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW M IPOTUBOPEUN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
MHJIYKTUBHBIX YMO3AKIIOUCHHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMBIE ¥ OT IPOTHUBHOTO), BHICTPANBATh apTyMEHTAIINIO, TPHUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI,

BBIOMpaTh CMoco0 pemeHus ydeOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEIICHMsS, BbIOMpaTh  HauboJee  MOAXONAIUA C  y4€ToM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBarejibckme 1eiCTBHS:



HCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI WHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BOOPOCHI,  (PUKCUpYIOIIME  MPOTUBOpPEUYHE,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENbHO CIUIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIEAOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHUeCKOro 00beKTa, SBJICHHUS, IPOLEecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MeX 1y 0ObEeKTaMu, SIBICHUSIMH, ITPOLIECCAMH;

CaMOCTOSITEILHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJABI MO pPe3yJbTaTaMm
MPOBEIEHHOTO  HAOJIOJIEHUs,  HUCCIENIOBaHUs,  OLIEHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IICHMI];

IPOrHO3UPOBATH BO3MOKHOE pa3BUTHE IIpPOIlEcca, a TakKe BbIIBUTATH
IPEJITOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ ungopmanmei:

BBISBJIAITh A€PUIUTH UH(DOpPMAIUMK, NaHHBIX, HEOOXOAUMBIX /JJI OTBETa Ha
BOMPOC U /IS pElIeHUs 3a]1auu,

BbIOMpaTh MHOOPMAIINIO U3 UCTOYHUKOB Pa3IUYHBIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IMYHBIX BHUAOB U
dbopm npecTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(POpPMAIIUIO, MPEJCTABIATh €€ B pa3lIMYHbIX (Popmax,
WJUTFOCTPUPOBATh I'padUuecKH,

OILICHUBATh HaAEKHOCTh uH(bOopMaIuu o CaMOCTOATENHHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIEe YUeOHbIe 1elcTBUS

OO0menmue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBHIMHU H
HEeIsIMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHS B
YCTHBIX U MHCHbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHHUS MO XOAYy pEIIeHHUs 3adadH,
KOMMEHTHPOBATh MOJYUYCHHBIN pe3yJbTarT,

B XOJie OOCYXXJICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOUW TEMBI,
npoOJIeMbl, peIIaeMo 3ajayd, BBICKA3bIBaTh UJEH, HAIEJIEHHbIE Ha TOMCK
pEIlIeHHs, COIMOCTABISATh CBOM CYXKJACHHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nauaiora, oOHapy>KMBaTh Pa3IMYUe W CXOJICTBO TO3HUIIMHA, B KOPPEKTHOH (opme
(hopMyIIHPOBAThH Pa3HOTIIACHS, CBOM BO3PAXKCHUS,

MPEJICTABIATh PE3YyJIbTAThl PEIICHUS 3a/lauM, SKCIIEPUMEHTA, UCCIIeI0BaHuUs,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpPATH (POpMAT BBICTYIUICHUS € Y4E€TOM 3ajaad
MpEe3eHTAaIuU U 0COOCHHOCTEN ayAUTOPHUHU.

PeryasiTuBHbIe YyHUBepcaJbHbIe YUeOHbIE 1elicTBUS
Camoopranusanus:



COCTaBJISATH IIJIaH, AJITOPUTM PEIICHUS 3a/1au, BEIOUPATh CIIOCOO pEIeHUs C
YIE€TOM MUMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpPMALIUU.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJLJIEKT:

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pedIeKCMM  KaK  OCO3HAHHS
COBEPIIIACMBIX JICUCTBUIN W MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIecca W Pe3ysibTara PEIICHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

NPEIBHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ1a4H,
BHOCHUTBH KOPPEKTHBBI B JCATEIIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaNJCHHBIX OMMOOK, BHISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3y/IbTaTa IEIH M YCIOBHAM, OOBSCHATH IPUYUHBI
JOCTKEHUS WM HEJOCTHIKCHHSI PE3yJIbTaTOB JCATCILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITEJIbHOCTD.:

MOHMMAaTh W HCIIOJIb30BaTh NMPEUMYIECTBA KOMAHIHON M WHJIWBHIYaTbHOM
paboThl MpU pEIICHWH YYCOHBIX 3aja4, MPUHUMATh Ieb COBMECTHOM
JEATEeIbHOCTH, IJIAHUPOBATh OPraHU3AIlMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUJIBI pabOT, JIOroBapWBaThCs, OOCYXJaTh MPOLECC U Pe3yiabTaT pPabdoTHI,
000011aTh MHEHHUS HECKOJIBKUX JIFOIEH;

y4acTBOBAaTh B I'PYIIOBBIX (popmax paborel (00CyXkaeHus, 0OMEH MHCHHH,
«MO3TOBBIC IITYpPMBI» M HWHBIC), BBIIIOJHATH CBOK YacTh pabOTBl |
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYIMMH UICHAMH KOMAaHIbI, OIICHHBATH
Ka4eCTBO CBOEr0 BKJIaJa B OOIIUI MPOAYKT IO KPUTEPHSIM, CHOPMYIHPOBAHHBIM
y4acTHUKAMU B3aUMOJICHCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonimy 10 kiaacca oOyuaronuiicss Hay9uTCs:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TIPHU
pEIICHNUH 33724 U MPOBEACHUN MaTEeMAaTHUYECKUX PaCCyKICHU;

e TPUMEHSATH AKCHOMBI CTEPEOMETPUH W CIEJACTBUS W3 HHUX NPH PEHICHUHU
T€OMETPUYECKUX 3a]1aY;

e KJIacCHU(PUIIMPOBATH B3aUMHOE PACIIOJIIOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OmEpUpPOBaTh TOHITHSAMH, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMOU U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH OHIATHIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pAacIO3HABAaTh OCHOBHBIC BHIBI MHOTOIPAaHHHKOB (TpH3Ma,
MUPaMHUJIA, TPSIMOYTOJIBHBIN Mapajuieenumne/], Ky0);

e KjJacCU(UIMPOBATL  MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHWUS  JJIs
KJ1accu(puKaIuy,

e CBOOOJHO OINEpPUPOBATH TMOHATHSIMHU, CBA3AHHBIMU C  CEUYCHUEM
MHOTOTPaHHUKOB TIJIOCKOCTHIO;

e BBINOJHATH napajuiesbHOE, LHEHTPAJIbHOE u OpPTOTOHAJIBHOE
POEKTUPOBaHUE (DUTYP HA IJIOCKOCTbh, BBIMOIHATH M300paxeHus Guryp
Ha TUIOCKOCTH,

e CTPOUTH CEUCHHS MHOTOTPAHHHKOB Pa3JIMYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJI CBEPXY, COOKY, CHU3Y,

e BBIUMCIIATH IUIOMIAAM  IOBEPXHOCTEH  MHOrOrpaHHukoB  (mpu3ma,
nUpaMua), FTEOMETPHUCCKUX TEI C MPUMEHEHHEM (OopMYyT;

e CBOOOJHO OMEPUPOBATH MOHATHAMU. CUMMETPHUS B MPOCTPAHCTBE, IICHTP,
OCh M IUIOCKOCTb CHMMETPHH, IIEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
burypsr;

e CBOOOJIHO OMEpUPOBATH MOHSATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICHCTBUS HAJl BEKTOPaMU;

e pelmaTh 3aJadyd Ha JO0Ka3aTelIbCTBO MATEMATHYECKUX OTHOLICHUH H
HAXOXKJICHUE TE€OMETPUYECKUX BEJIMYHMH, MPUMEHSISI U3BECTHBIE METOJbI
IpU PELICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUINNE MPOTPAaMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI P PELIEHUHN CTEPEOMETPUUECKHUX 3a/1a4;

e W3BJICKaTh, MNPEOOPA30BHIBATH U HMHTEPIPETUPOBATH HHPOPMAIMIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKHX (HUrypax, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKAX;

e TMPUMEHATH TOJYYEHHbIE 3HAHHMS HAa [PAKTUKE. CpaBHUBATH W
aHAJM3UPOBATH PEaAIbHbIE CUTYyallUH, NMPUMEHSATh U3YUEHHBbIE MOHSTUS B
nmporecce MOWCKAa  PEIICHHs] MaTeMaTH4YeCKH  ChOpPMYITUPOBAHHOU
npoOJeMbl, MOJEIHUPOBATh pealibHble CUTYyallUHM Ha S3bIKE T€OMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIEIU C HCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHSATUU W TEOopeM, almapara anreOphl, peumaTbh NpakTHUYECKUEe 3a]aud,
CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPUUYECKHUX BEJIMUUH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tamax pPa3BUTUSI FEOMETPUU Kak
COCTaBHOM 4acTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K xonny 11 kaacca oOyyaromuiicst HAyUUTCS:



CcBOOOHO OMEPUPOBATH MOHATHIMH, CBA3aHHBIMH C LWJIHHIPUYECKOH,
KOHUYECKOM U c(epuyeckod MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJTYYEeHHUS,

OTIepUPOBATH MOHSATHUSIMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS . ITUIHHIPOM,
KOHYCOM, c(hepoit u mapow,

pacrio3HaBaTh Teja BpamieHus (IMIUHAP, KOHYC, cdepa W Iiap) |
OOBSACHATH CIIOCOOBI OJYYEHHSI TEJ BpalleHUS,

KJ1acCU(ULIMPOBATH B3aUMHOE PaCIoyiokKeHue c(hephl U MIIOCKOCTH;
BBIYHCIISATh BEIIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpAICHHUS,
00BEMBI M TUIOIIATN MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEN BpallICHHS,
reOMETPUYECKUX TeJl C IPUMEHEHHnEM HopmyT,

CBOOOIHO OINEpPHPOBATh MOHATHUSMH, CBS3AaHHBIMU C KOMOWHAITUSMHU Tl
BpalllCHUsI ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, BIIMCAHHBIH B chepy H
OMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJO
BpaIllCHHUS;

BBIYUCIISATh COOTHOIICHHUS MEXTy TUIOIIAIMU MOBEPXHOCTEH U 00bEMaMU
IIOJOOHBIX TE,

U300pakaTh H3y4aeMble (UTYphl, BBIMOJHATh (BBIHOCHBIC) IUIOCKHUE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TeJl BpallleHUS,

U3BJIEKaTh, HMHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUrypax, MpPEACTaBICHHYIO Ha
yepTexax U pUCYHKaX;

CBOOOJTHO OTMIEPUPOBATH MOHSATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIONTHSATH OTIEPAlMK HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JICKAPTOBON CUCTEME KOOP/IUHAT;
pemiaTh FTeOMETPUUYECKHUE 3a/1a4i Ha BBIUMCIICHUE YTIIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYHMCIIEHHWE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METOa TPU PEIICHHH;
CBOOOJTHO OMEpHPOBATH TOHATHUSMHU, CBS3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JABH>KECHHM;

BBITIONHATh M300paXKCHUS MHOTOTPAHHWKOB W TEJ BpAlICHHUs TIPH
NapajuieIbHOM  NEPEHOCE, UEHTPAIBHOM CHUMMETPHUH, 3E€PKAIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSMOM, MpeoOpa3oBaHUs MOA00US;
CTPOUThH CEUEHHUSI MHOTOTPAHHUKOB M TEJ BPAIICHUS. CEUCHUS IMIIUHIPA
(mapayuienTsHO M EPIICHIANKYJIIPHO OCH), CCUEHUS KOHYyca (MapauielbHbIC
OCHOBAHUIO U TMPOXOIAIINE Yepe3 BEPIINHY), CCUSHHS 1apa,
HCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHMI. METOJ CJEI0B, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeOMETpUYecKre (aKThI JUIsl PEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, NOPEAIOoararolliuX HECKOJIBKO IIATOB PELICHUs, €CIU YCIIOBUA
IPUMEHEHHUsI 3aJ1aHbl B SIBHOM U HESIBHOU (hopMme;

pemare 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEIINYNH;

IIPUMEHATh MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHUX 3a/1a4;

IPUMEHATh  TOJIYYEHHbICE  3HAHUSA  HA  MPAKTUKE.  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEATIbHBIE CUTYyallMH, IPUMEHATh U3yYECHHbIC
MOHSATHS, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA  PELICHUSA
MareMaTH4ecku  cPopMyIUpOBAaHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CHUTyallMM Ha SI3bIKE T€OMETPHUM, HUCCIENOBATH MOCTPOCHHBIC
MOJIEIM C HCHOJB30BAHUEM TEOMETPUUYECKUX TOHATUA M TEOPEM,
ammapara anreOpbl, pemarbh MPAKTUYECKHE 3ajJaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJINYMH,

UMETh TPEJICTAaBJICHUS OO0 OCHOBHBIX JTalax pa3BUTUS TEOMETPHUH Kak
COCTaBHOM YacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB 1 TeM (mu¢poBbie)
n/n NPOrpaMmblI Bcero Konrponbupie — Ipaxtirieckie o0pa3oBaTejbHbIe
padoThI padoThI pecypes!
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh PSMBIX H IIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHAUKYIIPHOCTH MPSMBIX U o5
IJIOCKOCTEM B MPOCTPAHCTBE
VYTIBl 1 pacCTOSIHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHCcTBE 12
3 HOBTOPCHI/IG, 0000111eHHE ¥ CUCTEMAaTH3aLHs 5 5
3HaHUHN
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHbBIE
HaunmeHoBaHue pa3iesioB U TeM (mndposbie)
Ne n/m Kontpoabubie | IlpakTuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI pecypes!
1 AHanuTuyeckas reoMeTpus 15 1
9 [ToBTOpeHue, 0606HI€H%€ u 15 1
CUCTeMAaTH3AIH 3HAHHUHA
3 O0BEéM MHOTOTpAaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomanu moBepxXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuxKeHUs 5) 1
7 [ToBTOpEHwUE, 0606H.[CH%6 u 17 5
CUCTeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoTbl

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTte/ibHbIE

pecypchl

OcCHOBHBIC TIpaBHJIa H300paKCHUS Ha
PHCYHKE TIOCKOCTH, TapaluIeTbHBIX
npsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsTHA CTEpEOMETPHUM: TOUKA, ITpsIMas,
IUTOCKOCTh, TIPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa N300paKeHHsI Ha PUCYHKE
TUTOCKOCTH, TTapajlIeNIbHBIX MPSMBIX
(oTpe3koB), cepearHbBI OTpE3Ka

[TonsaTHS: TIEpeceKaronuecs MmIOCKOCTH,
MepeCceKaroIMMecs MpsMasi U TI0CKOCTh;
MOJTYITPOCTPAHCTBO

[TonsTHs: IepeceKarouecs IIOCKOCTH,
nepeceKarouecs mpsimasi 1 mioCKOCTbh;
MOJIYTIPOCTPAHCTBO

MHororpanHuKH, U300pakeHue
MIPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIHUX O0BEKTOB

MHororpaHHUKH, U300paKeHHE
MPOCTEHIINX POCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIHUX O0BEKTOB

AKCHOMEI CTCPCOMCTPHU U IICPBLIC




CIICACTBUA U3 HUX

AXCHOMBI CTEPEOMETPHUHU U TIEPBBIE
CJIE/ICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIC
cieactsus u3 Hux. CrocoOkl 3a1aHust
MPSIMBIX U IJIOCKOCTEH B TPOCTPAHCTBE.
O06o03HaueHus MPSMBIX U IJIOCKOCTEH

10

N300pakeHue ceueHuit nupaMusl, Kyoa u
MIPU3MBI, KOTOpBIE MPOXOIAT YEPe3 UX
pé6pa. N3obpakeHne nepeceueHus
ITOJTy4EHHBIX IIIOCKOCTEN. PackpamuBanue
MOCTPOEHHBIX CEYEHHUH pa3HbIMU LIBETAMU

11

N3o00pakenue ceueHuit nupaMusl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJAT Yepe3 ux
pé6pa. N3o0pakeHne nepeceueHns
MOJIYYCHHBIX IIOCKOCTEN. PackpamBanue
MOCTPOEHHBIX CEYEHUH pa3HBIMU LIBETAMU

12

N3obpaxkenne ceyeHuit mupamMuapl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHne nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CEUCHUI pa3HBIMU IIBETAMU

13

N300pakeHue ceyeHuit mupaMuibl, Kyoa u
MPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0pakeHne nepeceueHus
MOJTIy4eHHBIX TUIOCKOCTel. PackpamuBanue
MOCTPOCHHBIX CEYCHHI Pa3HBIMH LIBETAMU

14

Mertona ciaenoB st NIOCTPOCHUA CE4YCHHI




15

Mertopa cie0B Uit OCTPOSHHSI CEUCHUH.
CBolicTBa epeceyeHuil NpsMbIX U
IJIOCKOCTEN

16

Mertopa cieoB Uit TOCTPOSHUSI CEUCHUH.
CBoiicTBa nepeceyeHuil NpsMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceduennii B mupamuie, Kyoe
o TpéM Toukam Ha p&opax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh I1aroB
MOCTPOCHUS

18

[TocTpoenne cedennii B mupamuie, Kyoe
o TpéM Toukam Ha p&opax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOCHUS

19

[TocTpoenue cedennii B mupamMuie, Kyoe
o TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YepTeXkKel U 3amuch 11aroB
MOCTPOCHHUS

20

[TocTpoenue cedenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&opax. Co3znmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOCHUSA

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOIOPLHOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnannmerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4yepTexkax. Mctopus pazButus
IUIAHUMETPUU U CTEPEOMETPUU




23

KonTponpHas pabora "' AKCHOMBI
crepeomeTpun. CeueHus"

24

B3anMHOE pacnoiokeHue npsiMbIX B
npocTtpancTse. CKpeluBaromuecs
npsMsble. [Ipu3Haky CKpemmBarmuXcs
npsMbIx. [lapanienbHasie npsMble B
MIPOCTPAHCTBE

25

TeopeMa o CyllleCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM NapajlIeIbHON
JAHHOM IPSIMOM, MPOXOASAIIEH Yepe3 TOUKy
MPOCTPAHCTBA U HE JIeKANIECH HA TAaHHOMN
npssMoi. Jlemma o nepecedeHun
MapajuIeIbHbIX MPSMBIX INIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX mapasie’abHbIX NpsAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSIMBIX

27

[TapannenbHoe MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapaljIeIbHOTO
npoekTupoBanus. M3o0paskeHue pa3HbIx
¢buryp B napamieabHONH IPOSKIIUU

28

LlenTpanbHas npoekuus. YToi ¢
COHAINpaBJICHHBIMU CTOPOHAMH. YTOJI
MEXAY NPSIMbIMU

29

321,[[3‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICOO0BAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBC

30

ITonsarus: napallieJIbHOCTb HpHMOﬁ n
IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/ISHaK
napalJICIbHOCTU HpHMOﬁ " IIIIOCKOCTH.




CBolicTBa napajjieIbHOCTH IPSIMOM U
IUIOCKOCTH

31

['eomeTrpuueckue 3a1auu Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBSA3AHHBIE C
NapajIeIbHOCTBIO MPSMBIX U IIJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoeHne ceuenus, MPOXOIAIIETO YEPE3
JAHHYIO MIPSIMYIO Ha YEPTEXKE U
MapaJyIEIBLHOIO0 APYrou npsimoi. Pacuér
OTHOUIECHUI

33

[TapannenpHast npoeKus, IPUMEHEHUE
JUTSI TIOCTPOCHUS CeYeHUH KyDa 1
napaenenumnena. CBoicTBa
napasuiesienune1a u Npu3Mbl

34

[TapannensHble mIockocTu. [Ipu3Haku
MapajIeIbHOCTH IBYX IIOCKOCTEH

35

Teopema o mapauieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MPOXOAsIen
yepes TOUKY, He MPUHAJIekKAIIYIO TaHHON
IJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBolicTBa napauielIbHbIX IJIOCKOCTEH: O
MapajieIbHOCTH PSIMBIX IIEPECCUCHHUS
MIpH MePECEUECHUH JABYX MapaieIbHbIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa nmapayuieIbHbIX MIOCKOCTEH: 00
OTpEe3Kax NapaieabHbIX IPSIMBIX,
3aKIIOYEHHBIX MEXKTy MapaieIbHbIMUA
MIJIOCKOCTSIMHU; O TIEPECEUECHUH TPSMOU ¢
JBYMSI NTapaJIeIbHBIMU IJIOCKOCTSIMHU




38

[ToBTopenue: Teopema [Mudaropa Ha
TUIOCKOCTH

39

[IoBTOpPEHUE: TPUTOHOMETPHSL
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CpoiicTBa Ky0a U IpsIMOYTOJIbHOTO
napajulesenumnesa

41

Borunicnenue 1iauH oTpe3KoB B KyOe U
MPSIMOYT'OJIBHOM IapaJulesIeuIe e

42

[lepnieHUKYIISIPHOCTD NPAMOU U
mockocTH. [Ipusnak
MEPIEHAUKYIISIPHOCTH MPSIMOMN U
IJIOCKOCTH

43

[lepneHUKYISIPHOCTD IPSAMOU U
miockocTu. [Tpusnak
NEPIEHIUKYIIAPHOCTH NPSIMOU U
IJIOCKOCTH

44

TeopeMa o CyllleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOIAILEH
4yepe3 TOYKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TUIOCKOCTH

45

[TnockocTu U nepneHAUKYISIPHbIE UM
MpsIMbIE B MHOTOTpaHHUKAX

46

IInockoctu u NEPpICHAUKYIISAPHBIC UM
IpAMBIC B MHOTI'OI'PaHHUKAaX

47

[leprienauKyIsAp ¥ HAKIOHHASL.
ITocTpoenue nepneHuKysgpa U3 TOUKH Ha
IPSIMYIO

48

HepHeHﬂI/IKy.HHp 1 HAaKJIOHHAas.




[TocTpoeHue neprneHIuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema 0 TPEX NMEpHIEHAUKYIIAPAX

49
(mpsimast 1 oOpaTHas)

50 Teopema 0 TpEX NMEpNEHIUKYIIAPAX
(mpsimast 1 oOpaTHas)

51 Yroa Mmexay CKpenBarOIuMHUCS
MIPSIMBIMU
[Touck nmeprneHIuKyIIPHBIX TIPSMBIX C

52 TTOMOTIIBIO TIEPIIEHAUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHaiabHOE IPOEKTUPOBAHKE
[TocTpoenue ceueHuit kyoa, MpU3Msl,

54 MPaBWJILHOW THPAMUJIBI C TTOMOIIIBIO
OPTOTrOHAJIBLHOU MPOEKIUU
[TocTpoenune ceuennii KyOa, IpU3MBI,

55 MPaBWJIBHON TUPaMUJIBI C TTOMOIIIBIO
OPTOrOHAJILHOM POEKIUU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIbHO TUIOCKOCTH. [ImockocTn
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHMKyIIpHOCTH IPSIMOM 1
IJIOCKOCTH KaK CIIE€ACTBUE CUMMETPUU

58 IIpaBuibHBIE MHOTOTPaHHUKH. Pacuér
PacCTOSHUM OT TOYKH JI0 INIOCKOCTH

59 IIpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JI0 INIOCKOCTH

60 CnocoObl OMYCTUTH MEPIICHIUKYISPHI:




CUMMCTpPUA, CABUT TOYKH 110
NapajuIeIbHON IIPSAMOM

61

CaBur no HenapasuleIbHOU MPSIMOH,
W3MEHEHHUE PACCTOSIHUI

62

KonTtponsHast pabota "B3anmuoe
PacCIOJIOKEHHUE MPSIMBIX U INIOCKOCTEN B
MpoCTpaHCcTBe"

63

[ToBTOpEHME: Yyroy Mex 1y NpsIMbIMHU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHUE: yrom MexIy
CKPELIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTrpuueckre METOIbI BHIYUCIICHUS
yriia MeXy MPSMBIMH B MHOTOTpaHHUKAX

66

JByrpanHbiii yroj. CBOMCTBO JIMHEMHBIX
yIJI0B ABYTPaHHOTO yriia

67

[Tepnenaukynsipublie maockocTu. CBoCTBa
B3aMMHO MEPIECHIUKYISPHBIX MIOCKOCTEH

68

[Ipu3Hak nepneHAuKyJIIpHOCTH
IJIOCKOCTEH; TeopeMa o psMoi
MepeceyeHusl ABYyX IIIOCKOCTEH
MIEePIEeHIUKYIISAPHBIX TPEThEH TIOCKOCTH

69

[IpssmoyronpHBIN TapauieNnenunen; Kyo;
W3MEpEHUSs, CBOMCTBA MPSMOYTOJIBHOTO
napasienenumneaa

70

TeopeMa 0 AaroHaJii npsAMoOyroJibHOTO




napajiieacnuieaa u CJICACTBUC U3 Hee

71

CrepeomeTpuiecKre U MPUKIATHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U ITJIIOCKOCTH

72

[ToBTOpEHME: CKPEMMBAIOIINECS MPSIMBIE,
MapayIeIbHbIE INIOCKOCTH B CTaHIAPTHBIX
MHOTOI'paHHUKaX

73

[Tapa mapannenbHbIX MJI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEXY CKPEIIMBAIOINMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUAX

74

Paccrostare oT TOYKH 40 INIOCKOCTH,
paccTostHuEe OT MPSIMOM 10 TWIOCKOCTH

75

Brrunciienue paccTostHul MeXIy
CKPEIMBAIOIIUMHUCS MPSIMBIMU C
MTOMOUIBIO NEPIEHIUKYISIPHOM MII0CKOCTH

76

TpéxrpaHHblil yroj, HEPaBEHCTBA ISl
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO Yriia

77

DneMeHTHI c(hepruIeCKOi TEOMETPHUH:
reo/1e3UYEeCKre JUHUU Ha 3emiie

78

KonTtponbHas padora "Yribl u
paccTosHUA"

79

CucremaTu3zaius 3HaHuN "MHOTOTpaHHUK
U €ro dJIeMEeHTHI"

80

[upamuna. Buael nupamun. [paBuibHas
nupamMujia




[Ipusma. IIpsmas u HaKJIOHHAS IPU3MBI.

81 1
[IpaBunbHas npusma

82 [Ipsimoit mapanienenures, 1
MPSIMOYTOJIBHBIN IapaieNenue], Kyo

83 Brimykiieie MHOTOrpanauku. Teopema 1
Diinepa
Brinmykieie MHOrorpanauku. Teopema

84 Ditnepa. [IpaBuibHBIEC U TOTYTIPABUIHHBIC 1
MHOTOTPaHHUKU

85 KouTponsnas pabora "MHororpaHHUKT' 1

86 [TonsiTHe BEeKTOpa Ha IIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuso nmapannenenumneaa 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxxenue BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
IJIOCKOCTH

92 CkanspHOe NMPOU3BEICHHE 1

03 Boruncnenue yria Mex1y BEKTopaMu B 1
MIPOCTPAHCTBE

94 [IpocTeiimue 3a1a9u ¢ BEKTOpaMHU 1

95 [IpocTeiimue 3a1a9u ¢ BEKTOpaMHU 1

96 [Ipocrelimme 3a1auu ¢ BEKTOpaMu 1

97 [Ipocrelimme 3a1auu ¢ BEKTOpaMu 1

98 O0600611eHNe U cCUCTeMAaTH3alHs 3HAaHHH 1




99 O0001IeHHE ¥ CUCTeMAaTHU3aIHS 3SHAHHH 1
100 Hrorosas koHTponbHas paboTta 1
101 HroroBas koHTpOJIbHAS paboTa 1
102 O0001IeHHE U CUCTeMAaTHU3aIHS 3SHAHHI 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KonnuyectBo 1yacos DJIEeKTPOHHbIE
Mara uudposeie
Nen/n | Tema ypoka Kontpoabubie | IlpakTuyeckue
Bcero u3yueHusi =~ oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOopenue Temsl "KoopaunaTsl BeKTOpa 1
Ha MJIOCKOCTH M B IPOCTpaHCTBE"
9 [ToBTOpenue Temsl "'CkansipHoe 1
MIPOU3BEACHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncinenue yria 1
MeX1y BEKTOPaMH B IIPOCTPAHCTBE"
4 [ToBTOpeHue Temsl "'YpaBHEeHHE MTPSMOH, 1
MIPOXOIAIICH Yepe3 IBe TOUKH"
5 VYpaBHeHHE MJIOCKOCTH, HOPMaJb, 1
yYpaBHEHHE IUIOCKOCTH B OTpe3Kax
5 VYpaBHEeHHE MJIOCKOCTH, HOPMaJb, 1
ypaBHEHHE IUNIOCKOCTU B OTPE3Kax
7 BekropHoe npousBeneHue 1
8 JIuHeiitHbIe HEpaBEHCTBA, JIUHEMHOE 1
IIPOrpaMMHPOBAHNE
9 JIuHeiitHbIe HEpaBEHCTBA, JIUHEHMHOE 1
[IPOrpaMMHpPOBAHNE
10 AHanuTHuYecKHe MeTO/Ibl pacuéra yria 1
MEX]ly IPSIMBIMU B MHOTOTPaHHUKAX
1 AHanmTHYECKHE METO/IBI pacuéTa yria 1
MEXAY TUIOCKOCTSIMU B MHOTOIPaHHUKAX
12 dopmyna pacCTOSIHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpJAUHATaXx

HaxoxaeHue paccTossHUM OT TOYKU 110

13
IIJIOCKOCTH B KyOe

14 Haxoxaenne pacCcTOSHUN OT TOUKH JI0
TUTIOCKOCTHU B TMIPaBHIILHOW TUpaMUJIe

15 KonTponpHast paboTa " AHanmuTHueckas
reoMerpus’

16 CedeHust MHOTOTPaHHHUKOB. CTaHJapTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPaHHUKOB: METOJI CJIEJTOB
CedeHust MHOTOTPaHHHUKOB. CTaHapTHHIE

18 TUIOCKOCTH, TIEPECEUCHUS IPSIMBIX H
IIJIOCKOCTEN

19 [TapannenbHble NPsIMbIE U TUIOCKOCTH
napasuiesibHble CeYeHUS

20 [TapannenbHble NpsIMbIE U TUIOCKOCTH
pacy€T OTHOLIECHUI
[TapanenbHble NPsIMbIE U TUIOCKOCTH:

21 YTIIbI MEXAY CKPEIIMBAIOIIUMHUCS
PSIMBIMH
[lepneHuKynsapHbIe MPSMbIE U

99 IJIOCKOCTHU: CTaHIapPTHHIE Maphl
MEePHEHANKYIISIPHBIX TUIOCKOCTEHN U
MPSIMBIX, CHAMMETPUU MHOTOTPAHHUKOB
[leprienAuKyIsApHbIE IPSIMbIE U

23 IJIOCKOCTH: TEOPEMA O TPeX
NepreHANKYIIsIpax

24 [lepnieniuKyIApHBIE IPSIMBIE U




IJIOCKOCTHU. BBIYUCIICHUS OJIUH B
MHOTr'OrpaHHHKax

25

[ToBTOpEeHue: momanu
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIsS
IJI01a1eH, COOOpakeHuUs 0 100us

26

[ToBTOpEeHue: momanu
MHOTOYTOJIbHUKOB, (DOPMYIIBI JIsI
TI01aieH, cooOpakeHus 0 100us

27

[ToBTOpEHMeE: momanu
MHOTOYTOJIbHUKOB, (DOPMYIIBI JIsI
TJI0MIaIeH, COOOpakeHHUs 110 100U

28

[lnomanu ceyeHnii MHOTOTPaHHHUKOB!
TJIOIAIA TIOBEPXHOCTEH, pa3pe3anusi Ha
YacTH, COOOPaKEHHMS 11010 0MsI

29

[lnomanu ceyeHnii MHOTOTPaHHUKOB!
IJIOIIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHMS 11010 0MsI

30

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEYCHUS
MHOT'OTPaHHUKOB"

31

006BEM Tema. O6BeM TPSIMOYTOJIBHOTO
napasuiesienureia

32

3agaun 00 yABOEHUH Ky0a, O KBaJpaType
Ky0a; 0 TPHCEKLUH yria

33

CrepeoMeTpruecKHe 3a/1a4H, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napasuJiesienumnesia

34

HpI/IKHaI[HHe 3a71a4M, CBsA3aHHBIC C




BBIYHCIICHUEM 00BhEMA MPSMOYTOJIBHOTO

napauiesienumneaa

35 O0BEM PSAMOIA IPU3MEI

36 CrepeoMeTpHYeCKHE 3a/1a49H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TTPH3MBI

37 [TpuknanHbie 3a1a49u, CBSI3aHHBIC C
00BEMOM NPSAMOM MPU3MBI
Breruucnenne 00bEMOB TeN ¢ TOMOIIIBIO

38 onpenenénHoro uarerpana. O0nsEmM
HaKJIOHHOM ITPU3MBI
Breruncnenne 00bEMOB TeN ¢ TOMOIIIBEO

39 onpeaenénHoro uarerpaia. O0bEM
TTAPaMHUJTBI

40 ®dopmyna 00pEMa mupamuel. OTHOIICHUE
00bEMOB MUPaAMHU/T C OOIITUM yIIIOM

A1 ®dopmyna 00pEMa mupamuel. OTHOIICHUE
00bEMOB MUPaMHU/T C OOIITUM yIIIOM

42 CrepeomMeTpHYECKHE 3a/1a4M, CBS3aHHBIC C
00bEMaMU HAKJIOHHOM MPU3MBI

43 CrepeomMeTpHYECKHE 3a/1a4H, CBI3aHHBIC C
00bEMaMu TUPaMUIbI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Tex', CBA3aHHBIE C 00bEMOM HAKIIOHHOU
MIPU3MBI

45 [Ipuknanueie 3axauu mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE ¢ 00BEMOM MUPaAMUIBI

46 [Ipumenenune o0bEMOB. Brrunicnenue

PaCCTOAHUA N0 IMJIOCKOCTU




KonTponsHas padora "O0béM

47 N
MHOTOTpaHHUKA
Hunuuaapudeckas MOBEPXHOCTb,

48 o0pa3yromue MUINHIPUICCKON
MMOBEPXHOCTHU

49 Hunuaap. [psamoit KpyroBou HUIUHAD.
[Inomane MOBEpXHOCTH LWJIMH]IPA

50 Konnueckas moBepxHOCTb, 00pasyromue
KOHMYECKOM noBepxHocTH. Konyc

51 CedeHne KOHyca IIT0CKOCTHIO,
napajiiesIbHOM MIOCKOCTH OCHOBAHUS

52 VYceuéunslii koHyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomans G0KOBOI TOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomans G0KOBOY TOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTH KOHYCA
CrepeomeTrpuueckue 3a1auu Ha

55 JI0Ka3aTeIbCTBO Y BEIUUCIIEHUE,
MIOCTPOCHUEM CEUYECHUN LMIIMHPA, KOHyCa
CrepeomeTpuuecKkue 3a1auu Ha

56 JI0Ka3aTelIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEUYECHUN LMIIMHpPA, KOHYCa

57 [IpuknagHeie 3aa4M, CBA3aHHbBIE C
UUAITUHIPOM

58 [IpuknagHbie 3aa4M, CBA3aHHbBIE C
UUAITUHIPOM

59 Cdepa u map




60

[epeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepsl
IJIOCKOCTRI0. BH 1 m300pakeHue mapa

61

[Mepeceuenue chepsl U mapa ¢
iockocTho. Kacanue mapa u chepsl
IJIOCKOCTRI0. BH 1 m300pakeHue mapa

62

VYpasuenue cdepsl. [1nomans chepst u eé
yacTen

63

CummMmetpus cdepsl U mapa

64

CrepeoMeTpruyecKHe 3a1a4u Ha
JTIOKa3aTeIbCTBO M BHIYUCIICHHE,
CBsI3aHHBIE CO c(hepoi U IIapoM,
MMOCTPOCHHUEM MX CEYEHUH TUIOCKOCTHIO

65

CrepeoMeTpHUeCKUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO M BEIYUCIICHHE,
CBsI3aHHBIC CO CEPOI U IapoM,
MOCTPOSHUEM HX CEUYCHUH MIIOCKOCTHIO

66

[IpuknaaHbie 321241, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA IJIOCKOCTH,
BBIYKCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

68

Paznmuunsie KOM6I/IHaI_II/II/I TCJI BpalliICHUS U
MHOI'OT'paHHHUKOB

69

3agaun no Teme 'Tesa U MOBEPXHOCTH
BpalleHus"

70

3agaun no Teme 'Tesa U MOBEPXHOCTH
BpalleHus "




71

KonTtponsHas pabdora "Tena u
MIOBEPXHOCTH BpaIlleHUS"

72

O0béM mmmuHapa. Teopema 06 00bEMe
IpsAMOro nuJMnHApa

73

Brrunciienne 0065EMOB T ¢ ITIOMOIIBIO
onpenenéHHoro uurerpaina. OobEm
KOHYca

74

TTimomam 60KOBOI U TIOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpHUeCcKHe 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB ITUITUH/PA,
KOHYycCa

76

[Ipuknagasie 3agaun mo Teme "OO0bEMBI U
TJIOIIAIA TIOBEPXHOCTEH Te'

77

O0BEM mapa ¥ mapoBOro CEKTOPA.
Teopema 06 06bEMe mrapa. [Tnomans
cdeprl. CTepeoMeTprUeCKUe 3a1a4H,
CBSI3aHHBIC C BHIYHCIICHUEM 00BEMOB
rapa, IapoBOro CETMEHTa M IapOBOT0
CEeKTOpa

78

[Ipuknagaeie 3aga4un mo TeMe "OO0bEMBI
Ten', CBSI3aHHBIE C 00BEMOM II1apa u
wiomaabio cgepbl. COOTHOLICHUS MEXKTY
IUIOIIAISIMK ITOBEPXHOCTEH U 00bEMaMHU
HOT00OHBIX TEJI

79

ITooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o0bEMa mpu o001 M.
CrepeoMeTpHUeCKHUE 3a/1a4H1, CBSI3aHHBIE C




BBIUHUCIICHUEM 00BEMOB TeJl U IUIOLIaAeH
IIOBEPXHOCTEN

80

KonTtponwsHnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX T

81

JiBuxenus npoctpancTBa. OToOpakeHuUsl.
JIBmxeHus v paBeHCTBO ¢uryp. O0mme
CBOWCTBA JIBM)KCHUI

82

Bupl 1BMKEeHMIT: TapauieIbHbII
MEPEHOC, LIEHTpaIbHAsg CUMMETPHS,
3epKaJibHasi CAMMETPHS, TIOBOPOT BOKPYT
psAMOI

83

[IpeobpazoBanust momooust. [1psmas u
cthepa Diinepa

84

I'eomeTrpuueckue 3a1a4i Ha TPUMEHEHNE
JBUKEHUS

85

KontponbHas padota "BekTops B
MpoCTpaHcTBe"

86

O6o6matomee nmopropenue 11 nmousTuit u
METOJIOB Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTU3alUsl 3HAHUH:
"[MapannenbHOCTb MPSIMBIX U IJIOCKOCTEH
B MPOCTPAHCTBE"

87

O6o6maromee nmosropeHue 11 mousTuit u
MeTo/10B Kypca reomerpun 10-11
KJIACCOB, CHUCTEMATH3alMs 3HAHUIA:
"BekTopsl B IpOCTpaHCTBE"

88

Ob6o06maromee nopropenue 11 nonsTuii u
MeTOJIOB Kypca reomerpun 10-11




KJIaCCOB, CUCTEMAaTH3allus 3HAHUI !
"BexTopsl B IpocTpaHCcTBE"

89

O6o0matomiee nopropenue 11 noustuit u
MeTOJIOB Kypca reomerpun 10-11
KJIAaCCOB, CUCTEMAaTH3alus 3HAHUH !
"O06beM MHOTOrpaHHUKa"

90

O6o061maromiee nosropenue 11 noustuii u
MeTOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3alus 3HAHUI !
"O6beM MHOTOrpaHHuKa"

91

O6o61maromiee nopropenue 11 noustuii u
MeT010B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3alus 3HAHUIH !
"[1mommany MOBEpXHOCTH U 0OBEMBI
KpYTJIbIX TS

92

O6o06matomee nmopropeHue 11 mousTuit u
METOJIOB Kypca reomerpuu 10-11
KJIACCOB, CHUCTEMATH3alMs 3HAHUIA:
"[1mommany MOBEepXHOCTH U 0OBEMBI
KpYTJIbIX TS

93

WroroBas koHTposbHAs paboTa

94

HroroBas koHTposbHAs paboTa

95

[ToBTOpeHUE, 0600mIEHUE 1
CHCTEMAaTU3aLMA 3HAHUI

96

HcTopus pa3BuUTHS CTEPEOMETPUU KaK
HayKU U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




97

Hctopus pazBuTus CTEPEOMETPUH KAK
HAYKH U €€ pOJib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BUTHs CTEPEOMETPUH KaK
HAYKU U €€ pojb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

99

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAyKH U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHH

100

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM

101

UcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

102

Wcropus pa3BuTusi CTepeoMeTpuu Kak
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

METOANYECKHUE MATEPHAJIBI 1JIA YYUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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