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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lenas ocBoeHUs1 mporpaMmMbl yueOHoOro kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJee TIIyOOKUX T€OMETPUUECKUX 3HAHUM U JEHCTBUM, CIEIU(PUYHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEISAX, MO3BOJIAIOLIMX OINMCHIBATH M H3ydaTb
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHUS UX IPUMEHATh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHUE MHTEJUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh MPOSBICHUS T'E€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcs:  «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEpKaTEeJNbHBIM JHHHUSIM y4yeOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH paclpeiensercs He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0Opa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCaM 00yJaronIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTaBICHUN 00Yy4aIOIIUXCS, PACIIUPAS U yIiyOssis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECNeunuTh YIIIyOJEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriayOJIEHHOM YPOBHE
orBoautcs B 10 kimacce 102 gaca (3 4aca B HeZemio ).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECS,
[apajulelibHble M CKpeluBarolmuecss npsmble. [Ipu3Haku CKpelmumBaromuxcs
npsAMBIX. [lapauiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: ITapajuIe/IbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD MIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢Guryp B nmapayuieqbHOM MPOEKUUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YIOJl
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IIIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPAMOH 10 MIIOCKOCTH, MPOeKLUs (PUTYpBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
TUIOCKOCTEN: MPU3HAK MEPIECHAUKYISIPHOCTH JBYX IUIOCKOCTEW. Teopema 0 TpEX
MEPIICHIUKYIISPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, IBYTPaHHBIN
yTOJl, JUHEHWHBIA YroJI IBYTPAHHOIO yria. TpEXTrpaHHBIA U MHOIOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKMCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenn, TpsAMOYTOJIbHBIN MTapaJIETICUNE U €r0 cBolicTBa. KpaTuanime
IIyTM Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiepa. IIpoctpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: N-yronbpHas nupamujia, NpaBuiIbHAs U yCEUEHHAs
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPaBHIBHOW MHpPaAMUIBL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUIIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAs TPEYTOJIbHAS MUpaMuUa U MPaBUIIbHBIN TETpasap, KyO. IIpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA](b OCHOBaHMM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPDAHHMKE: CHMMETpUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPbl KOJUIMHEApHBbIE, COHANPABJICHHBIE U  IIPOTHUBOIIOJIIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJN MexXay BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasknanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOT0 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IrpaXIaHCKOro  obOmiecTBa  (BBIOOpBI, OMpPOCHI U JIPyroe), yMeHHUe
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUMSIMU ¥ HA3HAYEHUEM;

2) maTpuoTHYeCKOE BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTh POCCUICKON TPakKITaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSILIEMY POCCHICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K



JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMAaTHYECKOM IIKOJIbI,
WCITOJIb30BAHUE OTUX JOCTIDKCHHM B JPYTUX HAyKax, TEXHOJOTHAX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3AHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYYyIIIETO;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHU, pacCyKIE€HUMN, BOCIIPUUMUYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocUTaHME:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUU U
OTIIbIXa, peryispHas (u3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBoe BocniuTaAHUE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCMOHATIBHOM  JAESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbBIBATH COOCTBEHHBIC KU3HEHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTH4yeCKoMy  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYpPhl, TIOHUMAHUE BIUSHUS
COLIMAJIBHO-?PKOHOMHUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLMATIBHOM
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TIPUMCHEHHE MaTEeMAaTHUYeCKUX 3HAHWUW IS pelieHusl 3agad B 00JlacTu
OKpY’)Kalolel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
MOCIICICTBUN [T OKPYIKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HAyKHU KaK cepbl 4eTOBEYECKOM IeATeTLHOCTH, STANOB €€ Pa3BUTHS U 3HAYUMOCTH
JUISL Pa3BUTHUSL IMBUIN3ALIMY, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMaTUYECKOU



KYJBTYpPOU KaK CPEICTBOM ITO3HAHUS MUPA, TOTOBHOCTb OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIBHOCTh UHANBHIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeIeJICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIUU,
OCHOBaHMsI J1J1s1 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TTPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHUs, BEIOMPATh HanboJee NOAXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIHUI0, MHEHHE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIONCHHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpOLlEcCa, a TakKe BbBIABUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH Je(UIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAMUMBIX JJI OTBETA HA
BOIIPOC U JUIsI pEUIEHUS 33]1a4H;



BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHAU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUOB U (OPM
IIPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOpPMAIUIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WIUTIOCTPUPOBATH IpapuuecKH;

OLICHHBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCcaJIbHbIE Y4eOHbI€e JeHCTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M TMCbMEHHBIX TEKCTax, JaBaTh IOSICHEHUSI 110 XOJy PECIICHUs 3aJlauH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3ybTarT;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXICHHUS C CYXICHUSMH APYTUX YYACTHUKOB
Jyajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHMUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/J€Th HABBIKAMU  [O3HABAaTEIbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPLIAEMBIX JAEHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTEMaTHYECKOM 3a1a4H;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELICHUN 3a7a4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUAM, OOBSACHATH IPUUNHbI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3ysIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMmecTHasI 1eATEJILHOCTD:



MOHUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaTbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NTPUHUMATh IIeIb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIBI pabOT, IOTOBApPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMMOBBIX (opMax paboTwl (0OCYXmeHHs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOIHATH CBOIO YacTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YI€HAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT MO KpUTEPUSM, CHOPMYIHUPOBAHHBIM  Yy4aCTHUKAMU
B3aMMOJICHCTBHUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 knacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH IOHSATHSMH CTEPEOMETPUH TIPHU
pelIeHUN 3a71a4 U MPOBEACHUN MaTeMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX MPU PEIICHUU
TeOMETPUUYECKUX 33/1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YyIJIaMH B
MPOCTPAHCTBE: MEXJy MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOU H
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUAMH, CBI3aHHBIMHA C MHOTOI'PAaHHHKAMH,

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunes, Kyo);

e KJIACCH(UIIMPOBATh  MHOTOTPAHHWKH, BBIOMpas  OCHOBaHHS  JUIS
KJ1accuukanuu;

e CBOOOJHO OIEPUPOBATH TOHATHUSAMH, CBSI3AHHBIMH C  CEUCHUEM
MHOTOTPaHHUKOB TIOCKOCTHIO;

e BBINIOJHSATH napajyiebHOe, IEHTPATLHOE U OpPTOrOHAJILHOE
MIPOEKTUPOBAHKE (PUTYP HA TIIIOCKOCTD, BHIMOJIHATH H300pakeHus GUryp Ha
MJIOCKOCTH;

e CTPOWTH CEUYCHHS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBITIOTHITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PHUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TpHU3Ma,
nupamuza), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUuEM (opMyI;

e CBOOOJHO OMEPHUPOBATH MOHATUSIMH: CHUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh ¥ TUIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNTIOCKOCTh CAHMMETPHH (UTYPHI,



CBOOOJTHO OIEPUPOBATh MOHATHSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITOJIHATH JICUCTBHS HAJl BEKTOPAMMU;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0KJICHUE TEOMETPUUECKUX BETUYHH, TPUMEHSSI U3BECTHBIE METOIBI ITPU
pPEIICHUM MaTEMaTUYECKUX 3aJad MOBBIIEHHOTO W BBICOKOTO YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEMIINE NPOTrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4;
U3BJIEKaTh, MPEOOPa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

IIPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIN3UPOBATh PEAJIbHBIE CUTYALlUU, NPUMEHITh U3YYEHHBIE NOHATUS B
Ipollecce TMOWCKAa pElIeHUs MaTeMaTU4ecKd  CcPOopMyTupOBaHHOU
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIE CUTYyallUM Ha SI3bIKE T€OMETPHU,
MCCIIE0BATh MTOCTPOCHHBIE MOJENIN C MCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara aareOpbl, pelarh MPaKTUYECKUE 3aauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeACTaBlieHus] 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Konrpoaburie  Ilpaxtirieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 [ToBTOpEHME KypCca NIIaHUMETPUU 2
2 BBenenmne B crepeoMeTpuio 21 1 2
3 B3anMHoe pacnonoxxeHue npsmbIx B 5
MIPOCTPAHCTBE
4 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B 9
MIPOCTPAHCTBE
5 [lepneHUKyYISIPHOCTD MPSAMBIX U INIOCKOCTEN 29 5 1
B IIPOCTPAHCTBE
VYTibl 1 paccTosTHUA 19 1 1
MHororpanHuk#
BekTops!l B IpocTpaHCcTBE 1
9 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 3 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 ) 5)




IHOYPOYHOE IINTAHUPOBAHHUE

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Jara uudposbie
Ne i/ Tema ypoka Kontposbubie IIpakTunueckue
Bcero u3yyeHusi  oOpa3zoBaTe/bHbIE
padoTshI padoThbI
pecypchl
Tpeyronpauku. [IpsmMoyronbHbIi
1 TPEYIroJbHBINA, TPUTOHOMETPUUECKUE 1
byHKIIUN
2 Bexkropa 1
[lonsiTHA cTepeoMeTpUU: TOUKA, IIpsiMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
3 MpaBuJia U300paKeHHs Ha PUCYHKE 1
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka.
[TonsTHs: nepecekarouecs MIOCKOCTH,
4 nepeceKaroIuecs npsmasi ¥ miocKoCTh; 1
MIOJIyIIPOCTPAHCTBO.
MHororpaHHMKH, H300pakeHne
5 HNPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP. 1
N3o06paxenue npocTenmx
6 POCTPaHCTBEHHBIX (DUTYD, 1
HECYIIECTBYIOMINX 0OBEKTOB.
7 AKCHOMBI CTEPEOMETPUH 1
8 Hekortopsle cnencTBus u3 akCuom 1




10

Pemenue 3amgau no reme «BBenenue B
CTEPEOMETPHUION

[IpakTuueckas pabora o Teme «BBenenue
B CTEPEOMETPUIO

11

12

Ceuenust. M3o0paxeHue ceueHMi
napaJiesienune1a, KOTOpbIe MPOXOIIT
yepe3 ux péopa. M3obpaxenue
MIePECEUCHHMS MTOTYICHHBIX ITIOCKOCTEH.
PackpammBanye moCTPOCHHBIX CCUCHHM
Pa3HBIMH IIBETAMH.

Ceuenus. M306paxenne ceyeHUH Ipu3Msl,
KOTOpbIE MPOXOAT Yepe3 ux peopa.
N300pakeHne nepeceueHus moyyeHHbIX
mockocrel. PackpammuBanue
MMOCTPOCHHBIX CeueHn Pa3HbIMHU LIBETAMH.

13

Ceuenust. M300paxeHue ceueHmit
MAPAMUBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
MOJYYCHHBIX TIOCKOCTEH.
PackpammBaHye mOCTPOCHHBIX CCUCHHM
pa3HBIMH [IBETAMH.

14

Pemenne 3aga4 1o teme «CeueHUA.

15

16

[TpakTrueckas paboTa 1o Teme
«Ceuenusn».

CaolicTBa niepece4eHnii MpsIMbIX U
iockocTeil. B3auMmuoe pacnosnoxenue




IPSIMBIX B IPOCTPAHCTBE.
CkpeuuBaroiuecs npsmele. [Ipuznaku
CKPEIIUBAIOIIUXCS TPSIMBbIX.

[TocTpoenue ceyenuii B mapauiesienunese,

17 npu3Me 1o TpéM ToukaM Ha pédpax.
[TocTpoeHue ceueHnit B nupamMue mo
13 TpEM TOUKaM Ha péOpax.
Co3aHue BBIHOCHBIX YEPTEXKEN U 3a1IUCh
19 1aroB MOCTPOEHUSI.
IToBTOpenue nnanumerpun. Teopema o
20 IPONOPLUOHANIBHBIX oTpe3kax. [logoOue
TpeyrojbHUKOB. Teopema Menenas.
Pacuérel B ceueHHnsIX Ha BBIHOCHBIX
21 yepTrexax.
Pemenue 3agad mo reMe «BBenenne B
22 CTEPEOMETPUION.
KonTpoJsbHas paGora no teme
23 «BBenieHue B cTepeoMeTpUIO».
[TapanienbHble U CKPEIIMBAIOIINECS
psiMbl€ B IIpoCTpaHcTBE. Teopema o
24 CYILIECTBOBAaHUH U €JUHCTBEHHOCTH

IIPSIMOM NapaAJIJIEIbHONU JAHHOM MPSIMOH,
MPOXOJIAIIEH Yepe3 TOUKY NPOCTPAHCTBA U
HE JIe)allel Ha TaHHOU npsiMoi. Jlemma o




25

NEPECCUCHNH IMapalJICIbHBIX ITPAMBIX
IIJIOCKOCTBIO.

[TapannensHOCTh TPEX MpsMBIX. Teopema
0 TpEX MapauleNbHBIX NpsAMbIX. Teopema o
CKPELIUBAIOIINXCS MPSAMBIX.

-

26

27

[ToBTOpEeHHE: yroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB.

Yromc COHAITpaBJICHHBIMHX CTOPOHAMMU.
VYron MCKAY NPSAMBIMU.

28

29

30

3aauyn Ha 10KA3aTEIBCTBO U
HCCIIENOBAaHUE, CBA3AHHBIE C
pacIonoXeHUEM MPSIMBIX B IIPOCTPAHCTBE.

[TonATHS: mapamIeTbHOCTh NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUICIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napauIeIbHOCTU NPSIMON U
IJIOCKOCTH.

['eomeTrpuueckue 3ajaun Ha BEIYMCIICHNE
Y J10Ka3aTeIbCTBO, CBA3AHHBIE C
NapauIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE.

31

[TapamnensHO€ TPOEKTUPOBAHKE.
OCHOBHBIE CBOMCTBA APALIIEITHHOTO
npoekTupoBanus. 300pakeHre pa3HbIX




32

¢buryp B napajuieabHON NPOEKIHH.
[lenTpanpHas npoeKuus.

[TocTpoeHune ceueHus, TPOXOASILIETO

yepe3 JaHHYIO NPSIMYIO Ha YepTexe U
MapajuIeNbHOTO IPYrou npsamoiu. Pacuér 1
OTHOUIEHHUM.

33

34

Pewenue 3amau no Teme «IlapamiensHast
TIPOCKITHSI 1

HapaJ'IJ'IGJ'IBHaH MMpOoCKUuA, IPUMCHCHUC

JJIA ITIOCTPOCHU A ceueHHI

mapauiCjCriuimncaa u nmpru3Mbl. CBolicTBa 1
napaujicjicnmicaa u Mpru3mMal.

35

36

[TapamnensHble miockocTy. [IpuzHaku
HapajyIeIbHOCTH JIBYX IUIOCKOCTEH.

Teopema o napamieabHOCTH U 1
CAWHCTBCHHOCTH IIJIOCKOCTHU, TPOXOJAIICH

4yepe3 TOUKY, He IPUHAIEKALTYI0 TaHHOU
IUIOCKOCTH U CJIEJCTBHSI U3 HEE.

CBolicTBa napajuIeabHbIX INIOCKOCTEN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS

IIPY [IEPECEUEHUH JIBYX NTapalJIeNIbHbBIX
IJIOCKOCTEH TpeTheil; 00 oTpe3kax

napaijaCIbHBIX MPAMBIX, 3aKIFOUYEHHBIX 1
MCXKAY NapaljlCJIbHbBIMHA IINIOCKOCTAMM; O
MIEPECEUECHUH NPSIMOU € JBYMS

napaujaCJIbHBIMU IMIIOCKOCTSAMMU.




37

38

39

Pemenne IMMPAKTUYCCKUX 3aaa4 110 TEMC
((HapaJIHCJIBHOCTB MpsAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBE).

[IepnieHIUKYIAPHOCTD NPAMOU U
mockoctu. [Ipusnax
MEPIECHINKYJISIPHOCTH IPSIMOU U
IJIOCKOCTH. TeopeMa o CylecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAILEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIECHANKYIISIPHOMN K IUNIOCKOCTH.

[110CKOCTH ¥ TEPIEHAUKYISIPHBIE UM
npsiMble B MHOTOrpaHHuKax. [Tpsmas
npu3ma

40

41

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napasuienenurnena. Berancienue pjimH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuleJenumnese.

Pemenue 3amau mo reme «CBoiicTBa Ky0a
Y TIPSIMOYTOJIBHOTO MapauIeNIeNuIea.
Brruucnenue yiMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIBHOM Tapajuieenunes1ey.

42

Pemenue 3aga4d mo teMme «Ilimockoct u
nepneHJmeJmpHme UM prIMaH B
MHOTOTPaHHUKAX».




[Ipaktudeckas padora «Ilmockoctu u

43 NEPIECHIUKYJIAPHBIE UM IIPSIMasi B
MHOTOTPaHHHUKAX».
[TepieHauKYIIAp ¥ HAKJIIOHHASL.
44 [TocTpoeHne neprneHuKysapa u3 TOYKU
Ha MPSAMYIO.
Teopema 0 TpEX nMEepHEHAUKYIIIPAX
45 (mpsimast 1 oOpatHasi).
Pemenue 3anau no teme «llepnenaukyisp
46 Y HaKJIOHHAas».
Yroa Mexxay npsiMON U TNIOCKOCTBIO. YTOII
47 MEX1y CKPELIUBAIOLIUMUCS TPSIMbIMHU.
Pemenue 3agad mo reme
48 «IlepneHAUKYASIPHOCTD NPSIMOI U
IJIOCKOCTH.
KonTpoJsbnasi pabora nmo teme
49 «IlepneHAUKYJIAPHOCTH NPAMOM U
IUIOCKOCTH.
50 OpToroHanbHOE IPOEKTUPOBAHUE.
Pemenue 3anau no teme «OpTOroHanbHOE
51

MMPOCKTUPOBAHUCLCY.




52

53

[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBUJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKIIHH.

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUI0CKOCTHU. [1mockocT
CUMMETPUII B MHOTOTpaHHHUKAX.

54

55

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIICCTBUE CUMMETPHUHU.

CnocoObl ONyCTUTH NEPIICHANKYISPHI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON MPSMOM.

56

CnBur no HenapauieabHON IPSIMOH,
VW3MEHEHUE PACCTOSHHM.

57

58

O06o001enrne Matepuaa mo TeMe:
«[TapannenbHOCTh ¥ MEPHIEHAUKYISIPHOCTD
MPSIMBIX U TJIOCKOCTEHN B MPOCTPAHCTBE.

KonTpoJsbnasi pabora nmo teme
«Ilapajule1bHOCTD U
NEPHNEHIUKYJIAPHOCTD NMPAMBIX H
IVIOCKOCTEH B IPOCTPAHCTBE.

59

Pemenne 3amad mOBBITIIEHHON CITIOKHOCTH
o teMe «llapannenbHoCTh U
MEPIECHINKYISIPHOCTD IPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE.




60

61

[ToBTOpEHME: Yroa MexIy OpsIMON 1
IUIOCKOCTBIO, YIOJ MEKIY
CKPEIIHBAIOIIUMUCS IPSIMBIMU B
npoctpaHcTse. ['eomeTpruyueckre MeTo bl
BBIUMCJICHHS YTJIa MEX]y MPSIMBIMH B
MHOTOI'PaHHUKAX.

JByrpanubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yTJa.

62

63

64

Pewmenne 3anau o reme «/IByrpanHsliii
yroJi. CBONCTBO JIMHENHBIX YITIOB
JIBYTPaHHOIO yTriay.

Pemenue 3amau 1o teme «YTIIbD).

[TpakTrueckas paboTa mo Teme «YTIIbD».

65

66

IlepnienquKyIspHBIE TIITOCKOCTH.
CBolicTBa B3aMMHO NEPIEHINKYIAPHBIX
mrockocrteit. [Tpusznak
NEPIEHANKYJIAPHOCTH IIIOCKOCTEH;
TeopeMa O IPsIMOi IepeceueHus IByX
IIJIOCKOCTEH MEPIIEHIUKYIIAPHBIX TPEThEH
IIJIOCKOCTH.

[Touck neprneHIuKyIspHBIX TPSIMBIX C
MOMOILBIO IEPIEHIUKYIISIPHBIX
IUIOCKOCTEH.

67

[IpssMOYyTONIBHBIN MTapauIeIenuIe .
TeopeMa 0 rMaroHany NpSMOYTOIBHOTO
napajuleJIenuIe a U CIEICTBUE U3 HEE.




68

69

Pacuér paccTossHMI OT TOYKH 10
IUIOCKOCTH.

CrepeoMeTpHuuecKkre U MpUKIIaIHbIC
3aJ1auM, CBA3aHHbBIE CO B3AUMHBIM
PacIoI0KEHUEM MPSMBIX U INIOCKOCTH.

70

71

72

73

[Tapa mapayenpHbIX IJIOCKOCTEN Ha
CKPCIIUBAIOIHNXCS NPAMBIX, paCCTOAHUC
MCKAY CKPCIIMBAOIIMMHACA MTPSAMBIMHA B
MPOCTBIX CUTYaIUsX.

OnyckaHue NepHeHIUKYISIPOB,
BBIUNCJICHUE PACCTOSHUM OT TOYKH 110
TOYKH; NPSAMOM; IIIOCKOCTU. Brruncnenue
PacCTOSTHUN MEXIY CKPEIUBAFOLIMMUCS
MPSMBIMH C IIOMOLIBIO
NEPHEHIUKYISIPHON TIJIOCKOCTH.

Pemenne 3amad mo Teme «PaccTosHusa».

Tpé€XrpaHHslid yroi, HEpaBeHCTBA IS
TPEXTPAHHBIX YIJIOB.

74

Teopema [Tudaropa, TeopemMbl KOCUHYCOB
W CUHYCOB JIJISI TPEXTPAHHOTO YTJIA.

75

76

Tpéxrpannslii yron. Pemenne 3anau

Pemenue 3amau o reme «YTJIbl U
PacCTOSHUS.




KOHTpOJILHaH paﬁoTa 10 TeMe «YTJbl U

7 PacCcTOSTHUSD).
3agaun MOBBIIIIEHHON CI0KHOCTH II0 TEME
«YTIIbl U PACCTOSAHUS». DJIEMEHTBI

78 chepruyecKoit TEOMETPHUU: T€OIC3NICCKUE
JIMHUU Ha 3eMIIe.
Cucremaru3zaius 3HaHU: MHOTOrpaHHUK

79 u ero seMenThl. [Tupamuna. Buast
nupamu. [IpaBunbHas nupamua.
[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

80 [IpaBuibHas npusma.
[Ipsamoit napauienenunes,

81 MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo.
Brinykiibie MHOrorpannuku. Teopema

82 Oiinepa.

83 [IpaBusIbHBIE MHOTOTPAHHUKHU

84 [TonynpaBuiibHBIE MHOTOTPAHHUKH
Pemenne 3amag no Teme

85 «MHOTrOorpaHHUKI Y.
3a/1a4yy MOBBIIIEHHOM CIIOKHOCTH IO TEME

86 «MHOTrOrpaHHHUKN».

87 [ToBTOpenue: Bekropa Ha IIIOCKOCTH.

IToHsiTHE BEKTOpa B IPOCTPAHCTBE.




88

89

CyMMa U pa3HOCTb BEKTOPOB, ITPaBUIIO
napaJenenunesa.

YMHOKEHHUE BEKTOpa Ha YUCIIO.
Pasnosxenue BekTopa mo 6asucy Tpéx
BEKTOPOB, HE JIe)KAIIUX B OJHOU
IJIOCKOCTH.

90

91

Pemenne 3amaq mo Teme «YMHOXKECHHE
BCKTOpa Ha YHCJIO. Paznoxenue BCKTOpa
8(0) 68.31/10)’ TpéX BCKTOPOB, HC JIC)KAIIIUX B
O,I[HOfI IINTIOCKOCTH».

Cucmema koopouram 8 npocmpancmee.
[Ipocreiiine 3a1aun ¢ BEKTOPAMHU .

92

93

94

CkansipHO€ MPOU3BEICHNE, BBIYUCIICHUE
yIila MEXAy BEKTOPaMH B IIPOCTPAHCTBE.

Pemienne 3amad mo Teme ((BCKTOPBI u
KOOpAWHATHI B IIPOCTPAHCTBE»

[TpakTuyeckas pabora no reme «BekTopsl
B IIPOCTPAHCTBE»

95

OcHoBHbI€ NIOHATHA Kypca reoMeTpun 10
Kjacca, 0000IIeHNEe U CUCTEMAaTH3 Al
3HAHUMN.

96

OcHoBHbIE OHATHA Kypca reoMeTpun 10
Kjacca, 0000IIeHNEe U CUCTEMaTH3aIIis
3HAHUM.




OcHoBHbI€ IOHATHA Kypca reomeTpuu 10
Kjacca, 0000IIeHHE U CHCTEMAaTH3aIis

97 1
3HaHW.
HUTorosasi konTpoabHas padora 3a 10
98 KJIacc. 1
[ToBTOpenue. BzaumHoe pacnonoxeHue
IPSIMBIX B IPOCTPAHCTBE.
9 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 1
IPOCTPaHCTBE
[Toropenue. [lepneHUKyIApHOCTD
100 HPSMBIX U IIJIOCKOCTEN B POCTPAHCTBE. 1
101 [ToBTOpeHue. Yriel U pacCTOSIHUSA 1
102 [ToBTOpeHne. MHOrOrpaHHUKH 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME
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