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MHNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CTIEYUBAET BOZMOKHOCTh U3YUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIIEHUU N€OMETPUUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAWBHUIYAJIbHBIX CIIOCOOHOCTEW OOy4aroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHATHIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMya M yMEHHE HUX TPUMEHSTh, YMEHHS JOKa3bIlBaTh TEOPEMbI M HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
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dbopMupoBaHHE TPENCTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeJIbCTB  MpHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, UHTEPECa K U3YUCHUIO TE€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yjbTaTaM ocBoeHus PDenepanbHOil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXKTY
oOuM 1 podecCuoHaTBFHBIM 00Pa30BaAHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaiienpHOCTh IIJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE WM IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IUJIOCKOCTH,  MOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXTrpaHHBI U MHOTOI'PAHHbBIE YIJIbL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOW nHupaMubl. IIpaBuibHBIE MHOIOTpaHHUKHW: MPAaBHIIbHAs MpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBHIbHAs TPEYroyibHAas NUpPaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBiieHne O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH MPABWIBHON HUPAMUJBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IPABHUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
UpaMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O Pa3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnosoxxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TUIOCKOCTH. Pa3BépTka munmuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
IpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 11apa U MIapoBOTO
CeTMEHTA.



KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BnHcaHHas B
WIMHApP, ONHCaHHAas oOKojo ImHApa. llepeceuenune cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUCHUS LIIIMHAPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIALIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEUYECHMI: METOJ CJIEIOB, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUS, METOJ IEpeHOCca
CEKYIIEH TIIOCKOCTH.

BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
CHUCTEMa KOOPAMHAT B NpocTpaHcTBe. KoopaunaTel Bektopa. Paznoxxenue BekTopa
no ©6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JIBwkenus mpoctpaHcTBa. OTtoOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBMKCHWH. Buabl JBWKCHUMN: TapauIeibHBIM IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxAaHCKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSILEMY POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUECKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTE€MaTH4YeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAHHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEeNbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISABIAThL U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHM, yCTaHABIMBATh CYUIECTBEHHbBIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBAaHMs 1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTb U NPeoOpa3oBBIBaTh  CYXICHHUS:
YTBEPAUTEIIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUs
B (hakTax, AAHHBIX, HAONIONECHUSAX M YTBEP)KICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JleJIaThb BBIBOABI C UCIIOJB30BAHUEM 3aKOHOB JIOTUMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUYECHUHN, YMO3AK/IIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAWBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;



BbIOMpaTh crmoco0 pelmieHust ydeOHOW 3amadu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHl KAaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOT0 00bEKTa, SIBJICHNUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TAaKKe BbIIBUraTh
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JJIsl PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSATENIbHO
chOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IMCbMEHHBIX TEKCTaX, aBaTbh IOSCHEHUS 0 XOAY PELICHMs 3alaud,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»KMBaTh pa3jHuuMe W CXOJCTBO IMO3ULIMN, B KOPPEKTHOM (opme
(opMyIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;



IIPEACTABIATh PE3YIbTAThl PELICHUS 33J1a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IIPE3CHTALMNA U OCOOCHHOCTEN ayIUTOPHH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ Y4ETOM HOBOM MH(OPMAIIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIBbHON  pedyieKCMM  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBIACHITH TPUUMUHBI
JTOCTIDKCHHSI VUM HEIOCTHIKCHHS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHas 1€ATEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mpu pemeHud Y4eOHBIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOM
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBINOJHATH CBOI 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAIM, CHOPMYIHMPOBAHHBIM
YY4aCTHUKAMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHnn 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIECACTBUSA U3 HUX MPU PELICHHUU
F€OMETPUYECKHX 3a]1aY;
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KJIacCU(DUIMPOBATh B3aMMHOE PACIOJIOKEHHE TMPSMBIX B TPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbI MHOTOTPAHHUKOB (IMpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJ1accu(ukanuu;

CBOOOJIHO  ONEpPUPOBAaTh  TMOHSATUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJTHSATH napauiesibHOE, LEHTPaIbHOE u OpTOTOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TIOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUpaMujia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (HOpPMYIT;

CBOOOJ/IHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUS B IIPOCTPAHCTBE, LICHTP,
OChb M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTbh CHUMMETPUU
buryper;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJTHSATH JICUCTBUS HaJl BEKTOPaMHU;

pemaTh 3aJadyd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUW U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI U3BECTHBIE METOJbI
MIPU PEIICHUH MaTEeMaTUUECKUX 3aj1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

NPUMEHSTh TPOCTEHIIME TPOTrpaMMHBIE CpEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
yepTexkax U puCyHKax;

NPUMEHSTh TOJIyYCHHbIE 3HAaHMUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJU3UPOBATh PEalbHbIE CUTyallUU, MPUMEHSATh HU3YYCHHBIEC MOHSATUS B
mporecce TIMOMCKA  pelIeHUusT MaTeMaTU4ecKd  CPOpMYIHPOBAHHOMN
npoOemMbl, MOJAEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T€OMETPHH,

11



UCCIIEN0BATh MTOCTPOEHHBIE MOJEIN C HUCIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelaTb NPaKTUYECKUE 3aJauH,
CBS3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTUSI TEXHOJIOT .

K kxonmy 11 kiacca oOy4aromuics HayIuTCsI:

CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHYECKOM,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

ONIEPUPOBATH MOHATUAMH, CBA3aHHBIMU C TE€JIaMU BPALICHUS: LIUIUHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacno3HaBaTh Teda BpauleHus (UWIUHAP, KOHYC, cepa W map) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAIICHHUSA,
O0OBEMBI U IUIOIIA/IM MOBEPXHOCTE MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMHU, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHWsi U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUIIM TEJO
BpAIllCHUS;

BBIUUCIISATH COOTHOLICHUS MEXY IUIOMIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TeJl BpalllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTe)kax U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH OTIEPAIMU HAJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOPAMHAT;
peliaTh TeOMETpUYECKHe 3a/1a4ll Ha BBIYUCIICHUE YIJIOB MEX]Y MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MPU PEIICHUH;
cBOOOIHO ONEPUPOBATH TOHATUSAMHU, CBSI3aHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;
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BBITIOHATh M300paXK€HUsI MHOTOIPAHHUKOB U TeJl BpaAlllCHUS MpU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus MOA00us;
CTPOUTH CEYEHMSI MHOTOTPAHHUKOB U TEJl BPALCHUS: CEYCHUS LIWIMHIpPA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijiesibHbIe
OCHOBAHUIO U IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHET0 IIPOEKTUPOBAHUS, METOJI [IEPEHOCA CEKYLLIEH INIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

NPUMEHSTh TeoMeTpuueckre (akThl JJISI PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, INPEANOJIATAOIIUX HECKOJBKO IIAroB pELICHUs, €CIA YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

peuare 3aJa4d Ha JO0KAa3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUUA U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUU, IPUMEHSTh N3YYEHHbBIC
IIOHSATHUSI, TEOPEMBbI, CBOWCTBA B IMPOLECCE MOUCKA  PELICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEJIA C WCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011eHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

OcHOBHBIE TIpaBUIIa U300PAKEHHS HA PUCYHKE
1 MJIOCKOCTH, IMapajlIeIIbHBIX MPSMBIX (OTPE3KOB),
CEepeIMHBI OTPE3Ka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[lonsiTHS cTepeoMeTpun: TOUKa, psAMas,
IUIOCKOCTB, MpocTpaHcTBO. OCHOBHBIE NpaBUiIa
2 M300paKeHHs Ha PUCYHKE TIOCKOCTH,
napajuIeIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

IlonsTus: MepeceKarommecs 1mI10CKOCTH,
3 Nnepecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

[MousTHS: IepeceKaroInecs MIOCKOCTH,
4 NepECEeKArOIIUECs MPsMast U TIOCKOCTb;
HOJIYTIPOCTPAHCTBO

MHoOrorpaHHHKH, U300payKEHHE TPOCTEUTITHX
5 IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHOrorpaHHUKH, U300paKEHHE TPOCTEUTITHX
6 NPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOLITHX
00BEKTOB

AXCHOMEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3

HHUX
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AXCcHoMEI CTCPCOMETPHUH U ICPBBIC CICACTBHUA U3
HHUX

AKCHOMEI CTCPCOMCETPHUH U ICPBBIC CICACTBHUA U3
HUX. CriocoOsI 3aJaHKs IPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS PSIMBIX U
IJIOCKOCTEM

10

N300pakeHre ceueHui MMpaMuibl, Kyoa U TPU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
NIePECEUCHHMS TOTYICHHBIX ITIOCKOCTEH.
PackpammBaHue noCTpOCHHBIX CEYEHUM pa3HBIMU
oBeTaMun

11

N300pakeHre ceueHUi MMpaMuibl, Kyoa U TPU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MIePECEUCHHMS TOTYICHHBIX IIIOCKOCTEH.
PackpammBaHue noCTpOCHHBIX CEYEHUI pa3HBIMU
oBEeTaMn

12

N300paxeHne cedeHuit mupamMuIbl, Kyoa v MPU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MIEPECECUCHHMS TOTYICHHBIX IJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
oBEeTaMn

13

N3o06paxkenue ceueHuit nupamuabl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
nepeceyeHus! MOIyYeHHbBIX MITOCKOCTEH.
PackpammBanme NOCTPOCHHBIX CEUCHHI Pa3HBIMH
[[BETAMHU

14

Merton creoB it MOCTPOSHUS CeUeHUN
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15

Mertopn cienoB aiis noctpoenust ceueHuid. CBoiicTBa
MEepEeCeUCHH I PSIMBIX U TIJIOCKOCTEH

16

17

18

Mertopn cienoB aiis nocTpoeHus ceueHuid. CBoiicTBa
[IEPECCUCHUM NPAMBIX U IUNIOCKOCTEN

[Toctpoenue ceuenuii B nupamuie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTexKel
U 3aIUCh 111ar0B MOCTPOCHHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3aHKe BHIHOCHBIX YepTexkKe
U 3aIUCh I11ar0B IMOCTPOCHHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTexKen
Y 3aIIUCh 11aroB IIOCTPOCHUS

20

21

22

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3maHue BEIHOCHBIX YEePTEKEH
Y 3aIUCh 111aroB IMOCTPOESHUS

IToBrOpenue mnanumerpun: Teopema o
MPOMOPLUOHANBHBIX 0Tpe3kax. [logodue
TPEYTrOJbHUKOB

IToBrOpenue mnanumerpun: Teopema Menenas.

PacdeThl B ceueHMSAX Ha BEIHOCHBIX YCpTEeIKax.
I/ICTOpI/IH Pa3BUTHSA IINIAHUMCTPHUU U CTCPCOMETPUHN

23

KonTponbHas pabota "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anmHOe pacnioniokeHue MpSIMBIX B TPOCTPAHCTBE.
CxpemmBaromuecs npsiMole. [Ipu3naku
CKpeITMBAOIIMXCS MPsAMBIX. [lapamienbHbie
MpsIMBIE B TIPOCTPAHCTBE

19




25

26

Teopema 0 CyIIeCTBOBAHUH U €IMHCTBEHHOCTH
MPSMON MapaJlIeTbHON TAHHOU MPSMOW,
MIPOXOJAIICH Yepe3 TOUKY IPOCTPAaHCTBA U HE
JIexalen Ha TaHHou npsmoi. Jlemma o
NepeceYeHNH MapalyIeNIbHBIX MPSIMBIX IIOCKOCTHIO

[TapamienbHOCTB Tpex NpsAMBIX. Teopema o TpEx

napajuleJIbHBIX NpAMbIX. Teopema o
CKPEIIHUBAIOIINUXCS TPAMBIX

27

[TapannensHoe npoekTupoBanre. OCHOBHbBIC
CBOICTBa NMapaJljIeIbHOTO IPOEKTUPOBAHUS.
N3ob6pakenue pa3HbIx GUryp B mapamiebHOMI
MPOEKIIUU

28

29

30

31

LenTpanpHas npoekuus. YToJ ¢ COHapaBIeHHBIMU
CTOPOHAMHU. YTOJI MEXAY IPSIMbIMU

3aauu Ha JOKa3aTeNbCTBO U UCCIIEI0BaHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

[TonsTus: Nnapaie;ibHOCTb HpHMOﬁ " IJIOCKOCTH B
IMPOCTPAHCTBE. HpI/I3HaK apajllIeJIbHOCTH HpHMOﬁ
1 miockoctu. CBolicTBa napajisieJIbHOCTH HpﬂMOﬁ n
IIJIOCKOCTH

FGOMeTpI/I‘-ICCKI/Ie 3aJa491 Ha BBIYHMCJICHUC U

A0Ka3aTCJIbCTBO, CBA3AHHBIC C MAPaAJIJICIIbHOCTBIO
MMPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC

32

[TocTpoeHne cedeHns, IPOXOIAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEKE U NapauIeIbHOTO IPYron
npsMoil. Pacdu€r oTHOIIEHMIT
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33

[TapannensHas npoexuus, IPUMEHEHUE JIst
MOCTPOCHHUS CEUCHUI KyOa U nmapajuiesienumnea.
CaolicTBa napajuiesenunea u Npu3mMbl

34

35

36

37

38

IMapannensHble mockocty. [pusHaku
NapaJIeIbHOCTH JIBYX IUIOCKOCTEH

TeopeMa 0 MMapauICIbHOCTU U €IUHCTBECHHOCTHU
IIJIOCKOCTH, npoxoz[;nueﬁ 4e€pe3 TOYKY, HE

[MpUHAJICIKAITYTO JTAHHOM MJIOCKOCTH U CICIACTBHS

u3 Heé

CBolicTBa napauiesIbHBIX IJIOCKOCTEH: O
NapasuieIbHOCTH MPSAMBIX IIepeceueHUs Ipu
MEPECEUCHHH JIBYX NapaJlIeNIbHBIX IIOCKOCTEN
TpeThen

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 0Tpe3kax

mapaJuiCJIbHbIX IIPSAMBIX, 3aKJIIOYEHHBIX MCKAY
napajiCJIbHBIMU IIJIOCKOCTAMU; O IICPECCUCHUU
HpHMOﬁ C ABYM: IapaJJICIIbHBIMU TIJIOCKOCTAMMU

[ToBTropenue: Teopema ITudaropa Ha miockocTi

39

40

[ToBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJILHOTO
TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajulieJenune1a

41

Brruucnenue aMH OTpE3KOB B Ky0Oe 1
MPSMOYTOJIBHOM NapajuiesIeUIe e

42

[lepneHAUMKyYISIPHOCTD MIPSAMOM M TUIOCKOCTH.
[Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IUIOCKOCTH
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[IeprieHIUKYIAPHOCTD NPSMOM U IJIOCKOCTH.

43 [Tpu3HaK neprneHAuKyYIIpHOCTH MPSIMOHN U
IUIOCKOCTH
Teopema 0 CyIIeCTBOBAaHUU U €TUHCTBEHHOCTH

44 IPSAMOM, IPOXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEePIEHNKYISPHOH K MJIOCKOCTH

45 [TnockocTy U NEpreHANKYIIIpHbIE UM IPSMBIE B
MHOTOT'paHHHKaX

46 [TnockocT U NEpreHANKYIIIPHbIE UM IPSMBIE B
MHOI'OI'paHHHKaX

47 [eprienaukymnsap u HakinoHHast. [Toctpoenue
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO

48 [Tepnennukynsp u HaknoHHas. [Toctpoenue
NEepIEHANKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHAnKysApax (mpsmas u
oOpatHasi)

50 Teopema o Tpéx nepneHAUKYIsApax (mpsmas u
oOpatHast)

51 VYron Mexy CKpelMBarOIIUMUCS NPSIMBIMU

59 [Mouck meprneHANKYISIPHBIX MPSIMBIX C TIOMOIIHIO
HEepHEHIUKYISAPHBIX TNIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [Toctpoenue ceuenuii kyda, mpU3Mbl, MPABUIBHOM
NUPaMU/IbI C TTIOMOIIBIO0 OPTOTOHAIBHON MPOEKIIUN
[TocTpoenue ceueHuii kyda, mpU3Mbl, TPABHILHOM

55 MUPAMHU/JIBI C TOMOUIBI0 OPTOTOHAIILHOM MPOEKIINU
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CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 mIockocTH. [lmockocTn cumMeTpuii B
MHOTOIPAHHHUKAX

57 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacdy€T paccTosiHuii
OT TOYKH J0 INTIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacd€T paccTosiHuii
OT TOYKHU J0 INTIOCKOCTH

60 Crioco0ObI ONyCTUTh MEPIEHANKYISAPBI: CAMMETPHS,
CIBUT TOYKH I10 NApAJJIEIbHON NPAMON

61 CnBur 1o HenapaJIeIbHOU NMPAMON, U3MEHEHUE
paccTosaHui

62 KonTtponpsHast padora "B3anmHoe pacroyioxeHue
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"
[ToBTOpEHUE: Yyroa Mexay NpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 IToBTOpEHME: YrON MEXAY CKPEIIMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpryeckue METOABI BEIUNCIICHUS YTJIa MEKIY
MPSIMBIMU B MHOTOT'PaHHHUKAX

66 JByrpanHsbIii yros. CBOMCTBO JINHEWHBIX YIJIOB
JIBYTPaHHOIO yTria
[lepnennukynspHeie miaockoctu. CBoiicTBa

67 B3aMMHO NEPIEHANKYIAPHBIX INIOCKOCTEN
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68

[Ipu3Hak nepneHANKYISPHOCTH TIOCKOCTEH;
TeopeMa O IMPsIMON NepeceyeH sl IByX MI0CKOCTEM
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

69

[IpsiMoyTronbpHBIN Mapauienenumnen; Kyo;
U3MEPEHMs], CBOMCTBA NPAMOYTOJIBHOTO
napajulesenuIe1a

70

71

TeopeMa O AuaroHajiv MnpsaMOyroJibHOTO
napauiejenuicaa u CaCaCcTBUC U3 Heé
CTCpeOMeTpI/IquKI/IC H IIPUKIIAIHBIC 3a/1a4H,

CBsA3aHHBIC CO B3AUMHBIM PACIIOJIOKCHUEM ITPAMBIX
" IIJIOCKOCTH

72

[loBTOpEHUE: CKpeluBaroecs NpsMble,
napaelibHble INIOCKOCTH B CTaHIaPTHBIX
MHOI'OI'paHHHKaX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKTY
CKPEUTUBAIOIIMMHUCS TPSIMBIMH B TIPOCTHIX
CUTYaIUAX

74

75

76

PaccrostHre OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 IIJIOCKOCTH

Beluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHANKYJIAPHON IIIIOCKOCTH

Tpé€xrpaHHsliil yroji, HEpaBEHCTBA JJI TPEXTPAaHHBIX
yrioB. Teopema [lucgaropa, Teopembl KOCUHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77

DneMeHTHI ChepUIECKO T€OMETPHH:
reoIe3MuecKue JTMHAN Ha 3eMIie
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78 KonTtponbnast padota "Yrisl u paccTosiHUS" 1

79 Cucremaru3zanus 3HaHUK "MHOTOTpaHHUK U €0 1
3JIEMEHTHI"

80 [Tupamuaa. Bunsl nupamui. [IpaBunsHas 1
nupammia

81 [Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [Tpsmoii napasienenunesn, NPAMOYTOJIbHBINA 1
napajuienenunes, Kyo

83 Brinykiibie MHOrorpanHuku. Teopema Ditniepa 1

84 Boinykiblie MHOrorpanHuku. Teopema Jinepa. 1
[IpaBunbHBIE U TOTYTPABUIBHBIE MHOTOTPAHHUKI

85 KoHTtponbHas pabora "MHororpaHHuKu" 1

86 [lonsTre BeKTOpa Ha MIIOCKOCTH U B IIPOCTPAHCTBE 1

87 CymMma BEKTOpOB 1

88 Pa3zHoCTh BekTOpOB 1

89 [TpaBuiio mapamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1

91 Paznoxenue BekTopa 1o 6azucy Tpéx BEKTOPOB, HE 1
JIeKAIUX B OTHOM TUIOCKOCTH

92 CkansspHO€E TPOU3BENCHUE 1

93 Brranciienue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpamMu

95 [Ipocreiinme 3amadu ¢ BEKTOpaMH

96 [Ipocreiimue 3a1aun ¢ BEKTOpamMu
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97 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
100 Hrorosast KoHTpoOJIbHAS paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTshI padoTsbI
pecypcsl
1 [ToBTOpenue temsl "KoopauHatsl BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansipHOe TPOU3BEICHUE 1
BEKTOPOB"
3 IToBTOpEeHME TeMbl "BblunciaeHUE yIia MEXIY 1
BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHeHHE NPAMOM, TPOXOAIIEH 1
yepes JIBe TOUKu"
5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrPaMMUPOBAHNE
10 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexay 1
PSIMBIMU B MHOTOTpaHHHUKaX
AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexmay
11 IIJIOCKOCTSIMU B MHOTOIPaHHHMKAX 1
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dopmyiia pacCTOSHUSA OT TOUKHU JI0 TUIOCKOCTH B

12
KOOpJAMHATAX

13 Haxoxaenne paccTostHui OT TOUYKHU J0 TJIOCKOCTH B
KyOe

14 Haxosx1eHne pacCTOSIHUIM OT TOYKH J0 IIJIOCKOCTH B
MIPaBUJIbHON UPAMUJIE

15 KonTponpHas padora "AHanutuueckas reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB

18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE TNIOCKOCTH,
MEPECECUCHUS PSAMBIX U TIIIOCKOCTEN

19 [TapannenpHble NpsMbIe U IIJIOCKOCTH: NapaJljiesIbHbIE
cedyeHus

20 [TapamiensHble IPsSIMBIE U IIIIOCKOCTH: PACYET
OTHOULIEHUU

21 [TapannenpHbIe TPAMBIE U TUIOCKOCTHU: YTJIBI MEXKY
CKPEIIMBAOIIMMUCS TPSIMBIMU
IleprieHAUMKYASAPHBIE TIPSAMBIE U IUIOCKOCTH:

22 CTaHJapTHbBIE Apbl MEPIEHANKYISIPHBIX MIOCKOCTEN
U TIPSIMBIX, CHMMETPUU MHOTOI'PaHHHUKOB

93 IleprieHAUKYIAPHBIE TPSAMBIE U INIOCKOCTH: TEOPEMA O
TpeX MEePIEeHIUKYIsIpax

24 [TeprieHAMKYASIpHBIE TPSIMbBIE U TIOCKOCTH:
BBIYMCIICHUS JJIMH B MHOTOTPaHHUKAaX

o5 [ToBTOpEHUE: MIIOMIATU MHOTOYTOJIBHUKOB, (hOPMYITBI

JUTSL TITOMA/ICH, COOOpaxKeH sl MOA00us
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[ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (hOPMYITBI

26 JUTS TUTOIIA/IeH, COOOpaKeHus oa00us

97 [ToBTOpEHue: muoua M MHOTOYTOJIbHUKOB, (POPMYJIBI
JUTSE TITOIA/ICH, COOOpaKeHHMsI ITOA00MS
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIA TN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
monoous
[Tnomany ceyeHnit MHOTOTPAHHUKOB: TIOIIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YACTH, COOOpaKEeHUs
nmonoous

30 KonTtponsHast padora "[loBTOpeHHE: MHOTOTpaHHUKH,
CEYEHHUs] MHOTOTPaHHUKOB"

31 O061éM Tena. O0bEM MPSIMOYTOIBHOTO
napaienenuneaa

39 3agaum 00 yABOEHHHM Ky0a, 0 KBajpaType Kyo0a; o
TPHUCEKIUH yTiia

33 CrepeomeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIEHOTO TTapajuiesienuneia

34 [Tpuxnanubie 3a1a4u, CBI3aHHBIC C BHIYHCIECHUEM
00BEMa TIPSMOYTOJIBHOTO TTapajuIesienune1a

35 O06BEM npsMOit IPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI

37 [IpuknanHble 3a1a4u, CBsI3aHHBIE C 00BEMOM TIPSIMOM
MIPU3MBI

38 Brruucnenue o0EMOB TEJ C TOMOIIBIO OMPEACTEHHOTO

uHTerpana. O0bEM HaKJIOHHOW PU3MBI
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Beruucinenue 00bEMOB TEN ¢ HOMOILBIO

39 onpenenéHHoro uHTerpaita. O6bEM nupamusl

40 ®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB
OUpaMUJI ¢ OOIIUM YTIIOM

41 ®dopmyia 06béMa nupamuibl. OTHOIIEHHE 00BEMOB
nUpaMuj ¢ OOLUM YTIOM

42 CrepeoMeTpruecKUe 3aja4u, CBSI3aHHbBIE ¢ 00bEMaMu
HAKJIOHHOM NPU3MBbI

43 CrepeoMeTpHuuecKkue 3aa4uu, CBA3aHHbIE C 00bEMaMU
UPAMU/IBI

44 [Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBbI

45 [Tpuxnaaneie 3agaun o reme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

16 [Ipumenenne 06bEMOB. BriunciieHue paccTosiHUS 10
IJIOCKOCTH

47 Konrtponsnas padora "O6bEM MHOrOrpaHHuka"

48 [unuHapudeckas MOBEPXHOCTh, 00pa3yroiue
LMJIMHIPUYECKON OBEPXHOCTH

49 Humuuap. [psamont kpyroson nunuuap. Inomans
MOBEPXHOCTH LIWJINHIPA

50 Konnueckasi moBepXxHOCTb, 00pa3yroIine KOHUYeCKOn
nosepxHoctu. Konyc

51 CeueHne KOHYycCa INIOCKOCTBIO, TapAJIIEIbHOU
MJIOCKOCTH OCHOBAHMS

50 VYceuénnslii konyc. M300paxeHne KOHYCOB U

yce‘{éHHBIX KOHYCOB
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[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM

>3 MOBEPXHOCTH KOHYyCa
54 [Tnomaae 6OKOBOM MOBEPXHOCTH U IMOJTHON
MOBEPXHOCTH KOHYCa
CrepeoMeTpHUECKHE 33]]a9l Ha JOKA3aTeIbCTBO U
55 BBIYHUCIICHHE, TIOCTPOCHUEM CEYCHUH IHITUHIPA,
KOHYyca
CrepeoMeTpHUYECKHE 33]]aUl Ha JOKA3aTeIbCTBO U
56 BBIYHUCIICHHE, TIOCTPOCHUEM CEYCHUH IHITUHIIPA,
KOHYycCa
S7 [IpukitagHble 3a1a4n, CBSI3aHHbIE C [IWIMHIPOM
58 [TpuknaaHbIe 3aa49u, CBSI3aHHBIC C [IMJIHHIPOM
59 Cdepa u map
[Tepeceuenue cdepsl u 1apa ¢ mIockocThio. Kacanue
60 nrapa u cepsl IIockocTho. Bun u n3o0pakenue
mrapa
[Tepeceuenue chepsl u mapa c miaockocteio. Kacanue
61 mapa u cqepsl INOCKOCThI0. Bua n n3obpaxenue
nrapa
62 VYpasaenue chepsl. [Ltomans chepsl u e€ gacrei
63 Cummerpus chepsl 1 mapa
CrepeomeTpHuuecKkHe 3aJauu Ha JOKa3aTelbCTBO U
64 BBIUKCJICHHE, CBS3aHHBIE CO CPEpOoil U mapom,
MOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO
CrepeomeTpHyecKHe 3aaui Ha JOKA3aTeIbCTBO U
65 BBIUMCJIEHHE, CBA3aHHBIE CO CPEpOil U 1apom,

MMOCTPOCHUCM UX CEUYEHMH MIOCKOCThIO
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66

[IpuknanHbie 3a1a4u, CBsI3aHHBIC CO c(hepoii U IapoM

HOBTOpCHI/IeZ OKPY)XHOCTb Ha IINIOCKOCTH,

o7 BBIYHCIICHUS B OKPYXKHOCTH, CTaHIapTHBIE 1101001

68 Pa3znuynble KOMOMHALIMY TeJl BpallleHUsl U
MHOTOTPaHHUKOB

69 3anaum no Teme "Tena v MOBEPXHOCTH BpameHus "

70 3agauu o Teme "Tena ¥ MOBEpXHOCTH BpaleHus"

71 KonTtponpsHast padora "Tena u moBepXHOCTH
BparnieHus"

79 O6bém nmnunaapa. Teopema 06 00bEME MPSIMOTO
HUATUHAPA

73 Boruncnenue 060bEMOB TEN ¢ TOMOIIBIO
onpeaenéuHoro unrerpaia. O6bpEM KoHyca

74 [Tnomaau 60KOBOM U TIOTHON TTOBEPXHOCTH KOHYCA

75 CrepeomeTpuuecKue 3a1a4u, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB IMIIMHpPA, KOHYCa

76 [Tpuxnanueie 3anayn no Teme "OOBEMBI U TUIOMIAAN
noBepXHOCTEN Ten"
O0nEM mrapa u mapoBoro cekropa. Teopema 00

77 06béme mapa. [Imomans cheprr. CTepeomerpruyeckme
3a/1a4u, CBA3aHHBIE C BBIUKCIEHHEM 00BEMOB 11apa,
IapOBOI'0 CErMEHTA U IIAPOBOT0 CEKTOPa
[Tpuxnanueie 3anaun no reme "OOBEMBI TEN",
CBsI3aHHbBIE C 00BEMOM I1apa U IJIOUIAIbI0 CepHI.

78 COOTHOIIICHHS MEXKY TUIOIIAIIMU TOBEPXHOCTEN U

00BEMaMHU TOOOHEIX TEI
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[TonmoOHebIe Tena B mpocTpaHcTBe. M3menenue oobéma
npu nogpodun. CrepeoMeTpuIecKre 3a1a4H,

[ CBSI3aHHBIE C BHIYMCICHUEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEH
80 KonTponpHas padora "[1nomaau moBepXHOCTH U
00BEMBI KpyTJbIX TEN"
81 JBwxenus npoctpanctBa. OtobpakeHus. [[BrxkeHus
U paBeHCTBO Guryp. OOIIHe CBOMCTBA TBUKCHHM
Bunp! nBrkeHuit: napamieabHbId IEPEHOC,
82 LEHTpajIbHasi CHMMETPHS, 3epKalibHas CUMMETPHS,
MOBOPOT BOKPYT MPSMOiA
83 [Ipeo6pazoBanus momoowus. [Ipsmas u cepa Ditnepa
84 ['eomeTpuyeckue 3aauu Ha MPUMEHEHHUE JIBUYKEHUS
85 KonTtponbHast padora "Bekrops! B mpocTpaHcTse”
O6o6mraromee nopropenne 11 MoHSITHI U METOIOB
86 Kypca reomerpuu 10—11 kaccoB, cuctemaTu3ams
3HaHuii: "[lapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B
npoctpaHcTae"”
O6o6mmaromiee nopropenue 11 moHsITHI U METOIOB
87 Kkypca reomerpun 10—-11 kaccoB, cuctemaTu3aus
3HaHMi: "BekTopsl B mpocTpaHcTBe"
O6o6mmaromiee nopropenue 11 moHsTHI U METOIOB
88 Kkypca reomerpun 10—-11 knaccos, cucremMarusanus
3HaHM: "BekTopsl B mpocTpaHcTBE"
O6o06matomiee moBTopeHue 11 moHSATHIT 1 METOZIOB
89 Kkypca reomerpun 10—-11 knaccos, cucremMarusanus

3HaHui: "OO6beM MHOrOrpaHHuka"
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90

O6o6maromee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpuu 10—11 kinaccoB, cucremaTusanus
3HaHui: "O0beM MHOTOIpaHHHUKA"

91

O6o6maromee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3Hanuil: "Ilnomaan noBepXHOCTH U 00BEMBI KPYTIIBIX

TCII

92

O6o6maromee noproperue 11 MoHITHI U METOOB
Kypca reomerpun 10—11 kaccoB, cuctemaTu3anus
3Hanuii: "Il1omaan noBepXHOCTH 1 00BEMBI KPYTIIBIX

Tex"

93
94

HtoroBast KOHTpoNbHAs paboTa

HToroBast KOHTpoJbHAs paboTa

95

96

[ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMAaTH3aIUsl 3HAHUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U e€
POJIb B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
100  ponb B pa3BUTUM COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
101  pomb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHMA

Hcropust pa3BUTHSI CTEPEOMETPUY KaK HAYKU H €€
102  ponb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102
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