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HOACHUTEJIBHASA 3AIIUCKA

'eometpust sBisieTcss oNHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIIHErO
oOmero oopa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3YUYEHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH W NPEAMETOB T'YMAHUTAPHOIO IHMKIIA.
[lockonbKy  JIOTMYECKOE€  MbIIUIEHWE, (QOopMUpyeMOe MNpU  HU3YyUYEHUHU
0Oy4YaromMUMHCS TMOHATHUMHBIX OCHOB I€OMETPHUH, IPU JOKA3ATEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PEIICHUH F€OMETPUYECKHUX
3aJa4, YMEHHUE BBIIBUIaTh W OINPOBEPrarb THUIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHUs mporpaMmMbl yueOHoro kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE WHIUMBUIYAIbHBIX CIIOCOOHOCTEH OOydYaroumxcs mpH
U3YYEHUH T'€OMETPHUH, KaK COCTaBIISAIONIECH MpeaMeTHON obnactu «MareMatuka u
uHpopMaTuka»  uyepe3  oOecreyeHHe  BO3MOXKHOCTH  NMpUOOpETeHus U
UCIIONIb30BaHUsl Oojiee TIIYOOKMX T'€OMETPUYECKUX 3HAaHUM U JIeWCTBHIA,
cnenupUYHBIX T€OMETPUHU, U HEOOXOAUMBIX JIJISl YCTIEIIHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHMEM MATEMATUKH.

[IpuoputeTHpIMH 3a7ayaMu Kypca TE€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
pacIIUpPSIIOIIMMU U YCUIUBAIOUIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSL:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MUPOBOM KYJBTYpPBI H
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUU C OKPYKAIOIIUM MUPOM;

(opMupoBaHuE NPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BKHEHIIMX MAaTEMAaTHYECKMX MOJEIAX, MO3BOJIAIOLIMX OIMCHIBATH M H3ydaThb
pa3HbIE SIBJICHUSA OKPY’KAIOIIEro MUpa, 3HaHNE MMOHATUHHOTO arapara o pas3ieiy
«CtepeoMeTpus» yueOHOro Kypca FreOMETpHH;

(GopmMupoBaHue  yMEHMs ~ BIaJA€Tb  OCHOBHBIMM  IOHATUAMH O
IOPOCTPAHCTBEHHBIX (UI'YpaX M HMX OCHOBHBIMHU CBONCTBAaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE MX HPUMEHSATh, YMEHHUS JOKa3bIBaThb TEOPEMbl M HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pEelICHHUs 3a]1aY;

(GopMupoBaHuEe YMEHHs pacro3HaBaTh Ha YepTekax, MOJEISIX U B PEaJIbHOM
MHpE MHOTIOTPAaHHUKM M Te€jla BpallCHUsA, KOHCTPYHMPOBATh I'€OMETPUYECKHUE
MOJENIH;

(GopMupoBaHuEe MOHUMAHUS BO3MOXKHOCTH AaKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOpHi, (pOPMHUPOBAHUE TMOHMMAHUSA POJIU AKCHUOMATHKH MpPH
MIPOBEJICHUN PACCYKICHUN;

GopmMupoBaHue yMEHHS BIaJE€Th METOJAMHU J0Ka3aTeIbCTB M aJTOPUTMOB
pelmeHns, YMEHHUsI UX NPUMEHATh, IPOBOJIUTH OKA3aTEIbHBIC PACCYXACHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a1a4 U 3a7a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHUE MPEICTABICHUS O HEOOXOAUMOCTH JOKA3aTEJIbCTB IPHU



000CHOBaHMM MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATUKH B ITPOBEIECHUH
JNEAYKTUBHBIX PACCYXKACHUM;

pa3BUTHE M COBEPIUEHCTBOBAHWE MHTEIUIEKTyaJIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEM 00YyUaroImMUXCs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIIHCKUX
YMEHHI, KpUTUYHOCTH MBILIJIEHUS, UHTEpECca K U3yUYECHUIO T€OMETPHH;

(dopmupoBanue (YHKIMOHATBHOM TPaMOTHOCTH, PEIEBAHTHOM T€OMETPUM:
YMEHHsSI pPAclo3HaBaTh TMPOSBICHUS T'€OMETPUUYECKUX MOHITHH, OOBEKTOB H
3aKOHOMEPHOCTEN B pealbHbIX JKU3HEHHBIX CUTYalUsSIX U MPU U3YUEHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIETUPOBAHMS PEATbHBIX CUTYallUid, HUCCJIEJAOBAHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALMU TIOJYYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEp’KAaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eomeTpusi» B
10-11 knaccax siBasitoTcs: «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«MHororpanauku», «Tema  Bpamenusi», «BexkToppl M  KOOpAWHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpebGoBaHUE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PEJIEBAaHTHBIMH T'€OMETPUMU Ha YriayOJEHHOM YPOBHE OOy4YeHHUs B
10-11 kmaccax, OTHOCUTCA KO BCEM COJEPKATEIbHBIM JUHUSM yueOHOro Kypca, a
dbopMupoBaHUE  JIOTUUECKHX yMEHHH  pacrlpeiensercs He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO U 10 TojaM obydenus. Coxeprkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IpOrpaMMBbl, paclpene’aEHHbIM MO0 TofaM OOy4eHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOMPOCaM O0yUaroIIHuecs
oOpamaiuch HEOJHOKpPaTHO. OTO  TO3BOJSET OpPraHMW30BAaTh  OBJAJICHUE
T€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU IOCJIEI0BATEIBHO U TIOCTYyNATENIbHO, C
coOJII0/IeHNEM TMPUHIIAIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexoa K MU3y4eHUIO0 FEOMETPUU Ha YIITyOJIEHHOM YpOBHE MO3BOJISET:

co3nath  ycnoBus anA  AuddepeHunanud  oOydeHHs, IOCTPOCHHUS
UHAMBUIYAJIbHBIX ~00pa30BaTENbHBIX MPOrpaMM, OOecneuuTh YriyOnaéHHoe
M3y4eHUE T€OMETPUH KaK COCTaBIISAONIEH yueOHOro npeamera «MareMaTukay;

HOJArOTOBUTH OOYYAlOMMXCS K MPOJODKCHHIO M3yUEHUS MaTeMaTHKH C
yuétom BbIOOpa Oyaymiei mpodeccuu, obOecrednBas MPEEMCTBEHHOCTh MEXIY
o0muM 1 ipodheccCHOHATBHBIM 00pa30BaHHUEM.

Ha wusyuenme yueOHoro kypca «['eomeTpus» Ha yriIyOJIEHHOM YpOBHE
orBoautes B 10 kmacce — 102 gaca (3 waca B HeIelo).



COAEPXAHUE OBYUYEHUA
10 KJIACC

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATUA  CTEpeOMETpuUU. Touka, mpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTUYeCKOM MOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIEICTBUA U3 HUX.

B3anMmHOE pacnosiokeHue MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECS,
napajuielbHble M CKpellUBaloIIuecss TmpsMble. [Ipu3HaKM CKpEIMBAIOIIAXCS
npsimMbIX. [lapannenbHOCTh TPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalJICIbHbIC
psIMbIE B MPOCTPAHCTBE, MAPALIEIBbHOCTD TPEX MPSIMBIX, MAPAIIIEIbHOCTh MPSMOM
U 1iockoctu. [lapamienbHoe W LEHTpalbHOE MPOEKTUPOBAHHE, H300pakeHue
¢uryp. OCHOBHbIE CBOMCTBa NapajyIeNLHOrO MNpoeKTUpoBaHus. M300paxkeHue
dburyp B mapamiesbHON MPOEKIMH. YTJIBl C COHANPABICHHBIMH CTOPOHAMHU, YTOJI
MEXy NpsIMBIMH B MpocTpaHcTBe. [lapaienbHOCTh MIIOCKOCTEH: MapasuieibHbIe
IJIOCKOCTH, CBONCTBA napajuiesIbHbIX MJIOCKOCTEH. IIpocreitue
OPOCTPAHCTBEHHbIE (PUTYpPbl HA IUIOCKOCTH: TEeTpadap, Mapajuielenunes,
IIOCTPOECHUE CEUECHUN.

[leprieHAUKYISIPHOCTD NMPSIMOM U IUIOCKOCTH: MEPIEHIANKYISPHBIC NPSIMBbIE B
IIPOCTPAHCTBE, IIPSMbIE MapajulesIbHbIE W IEPIECHAUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK [EPHEHAUKYJSIPHOCTA IIPSAMOM M IUIOCKOCTH, TEOpeMa O IMpAMOK
NIEPIICHAUKYJIISIPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE
OT mpsAMOW 10  IUIOCKOCTH, Mpoekuus  GUrypel  Ha IJIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYISIPHOCTA  ABYX
mIockocTenl. Teopema o TpEX NEPIECHAUKYIISAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOM U IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJI ABYTPAHHOIO yriia. TpEXIpaHHbIA U MHOTOIPaHHBIE YTJIbIL.
CBoiicTBa MJIOCKMX YrioB MHOrorpanHoro yrija. CBoicTBa IJIOCKHX H
JNBYIPaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHMHYCOB M CHUHYCOB JJIs
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buapel MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. I[Ipusma: n-yronpHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBask U MOJHAs TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NpsSMOYTrOJAbHBIM — MHapajulesenuIe]] W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha T[OBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuja,
npaBUiibHasE U yceu€HHas nupaMuibl. CBoiicTBa pEdep U OOKOBBIX TpaHeil
MPaBWIBHOM nupaMuabl. [IpaBriibHbIE MHOTOTPAHHUKH: ITPABUJIbHAS MPU3MA U



[IpaBWIbHAs IHpaMUJa, [pPaBUIIbHAsA TPEYrojbHAs NUPaMHUAA W IPABUIBHBIN
TeTpa’sp, KyO. IlpencraBneHue O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTadIp,
JNOJECKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroOHalIH, YIJIblL.
[Inomaas OOKOBOWM MOBEPXHOCTH M TMOJTHOW IOBEPXHOCTU MPSMON HPU3MBI,
IJIOLAJbh OCHOBAaHMM, TeopemMa O OOKOBOW TIOBEPXHOCTU MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTM W TOBEPXHOCTH MPaBUIBHOM MHpPaMHIIbI,
Teopema O IUIOIIAAN YCEYEHHOU MTUPAMUIBI.

CummMmeTpuss B IPOCTPAHCTBE. JJIEMEHTBHl CUMMETPUU  IPaBUIIBHBIX
MHOTOrpaHHuKoB. CHUMMeETpuss B NPAaBWIBHOM MHOIOTPaHHUKE: CHMMETPUS
napajulesienunea, CUMMETPUS NPaBWIbHBIX IIPU3M, CUMMETPHUs IPAaBUIBHOU
IAPAMUIBI.

BeKTOophI H KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U MPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eCTBUSI ¢ BEKTOpPAMU: CIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJIbBKMX BEKTOPOB, YMHOXEHUE BEKTOpA Ha
yucio. CBONCTBA CIOXKEHUSI BEKTOpOB. CBOMCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
IlonsTe KOMIUTaHAapHBIE BEKTOPBL. IIpU3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O PpasjgoXKEHUM BEKTOpa 10 TPEM
HEKOMIUIAHApHBIM  BeKTopaM. lIpsAmoyrossHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOPIAHMHATAMM BEKTOPA H
KOOpJAMHATaMU TO4YEK. YTOol Mexay BekropaMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYUEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIbTATHI

1) rpakaaHcKoe BOCTIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIIMK 00yYarOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHUUCKOro  oOIecTBa,  MPEACTABICHHUE O
MaTEMaTUYCCKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHMA,
IpoIEeAyp TPakKAaHCKOTO oO0ImecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHUe
B3aMMOJICHCTBOBATh C COIHMAJBbHBIMA WHCTUTYTAMH B COOTBETCTBUU C WX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NnaTpHOTHYECKOEe BOCTIMTAHHE:

c(hOpPMHPOBAHHOCTh POCCHUHCKON TpakIaHCKOW HMIECHTUYHOCTH, YBAXKCHHS K
NPOIUIOMY M HACTOSIIEMY POCCUHCKOW MaTeMaTHWKH, IICHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSM POCCUMCKMX MAaTEMaTHKOB M POCCHMCKON MaTeMaTHYCCKOM HIKOJIHI,
UCIIOJIb30BaHUE DSTHX JOCTHOKCHHWH B JPYTHX HayKax, TCXHOJIOTHAX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIINTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TMOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
NpUMEHEHHEM JOCTH)KEHUW HAayKM U JeATEeIbHOCThI0 YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

4) acTeTHYECKOEe BOCIIMTAHME:

ACTETHUYECKOE OTHOIICHHWE K MHUpPY, BKIIOUas ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, pelIeHNUH, PacCyKICHHH, BOCIIPUUMYNBOCTD
K MaTeMaTUYECKUM aCIIeKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA,

5) pu3uyeckoe BocnuTAHHE:

chOpPMHUPOBAHHOCTh YMEHUS TNPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpEcax 3JI0pOBOTo 1 6€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBBIO (3I0POBOC IHTAHHE, COAJTAaHCHPOBAHHBIA PEKUM 3aHITUH H
OTIbIXa, peryisipHas (Gu3ndecKasi akTHBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUAX CIIOPTUBHO-037]0POBUTEIBHON IEATETLHOCTHIO;

6) Tpy10BO€E BOCITUTAHUE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTH TPYAOTIOOUS, HHTEpeC K
pazmuuyHbIM  chepaM  MPOPECCHOHATBHON  JCSATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW © €€ TMPUIOKEHUSIMH, yYMEHHE COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymeld mpodeccnr u pean30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTh M CIIOCOOHOCTHh K MaTeMaTHYE€CKOMY OOpa3oBaHMIO U



caMo00pa30BaHUIO Ha MPOTHKEHUH BCEH JKM3HM, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKHX 3a/1a4 MaTEMAaTHIECKON HAIIPaBICHHOCTH;

7) 3KOJIOrM4eCKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTh  SKOJIOTHYECKOH  KYJIBTYphl, IMOHHMMAaHHE BIHMSHUSA
COITHATbHO-D)KOHOMHUYECKUX TPOIECCOB HAa COCTOSHHE MPUPOJIHOM M COIUATBHOM
CpeJibl, OCO3HAHUE TJI00ATBHOTO XapaKTepa IKOJOTHICCKUX MPOOIEM, OpUCHTAIHS
Ha [PUMEHCHHME MaTeMaTHYCCKHX 3HAHMH JJIS pelieHWs 3agad B 00JacTH
OKpYJKaloIleld Cpeapl, IUIAHHPOBAHME IIOCTYNIKOB M OIEHKH HX BO3MOXKHBIX
TIOCJIC/ICTBHIA JIJISI OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMS

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHON  MNPAaKTHKH, ITOHMMaHHUE
MaTeMaTHYECKOW HAyKM Kak C¢epbl YeI0BEYEeCKON eSTeNbHOCTH, JTalloB €€
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTHS I[MBHJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTH4eCKOHM KyIbTypOM KaK CpEJCTBOM IIO3HAHHS MHpa,
TOTOBHOCTH OCYIIECTBJIATh IPOEKTHYIO W HCCIEHOBATENLCKYIO IESATEIBHOCTE
HUHIABUIYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEPCAJIbHbIC YUeOHbIE 1eCTBUA

Ba3oBble Jornueckue 1eMcTBHUSA:

BBISIBIAITH U XAPAKTEPU30BaTh CYIIECTBEHHBIE MNPHU3HAKKM MAaTEMAaTUYECKUX
OOBEKTOB, TOHITHH, OTHOIIEHUA MEXAY TMOHIATHIMHU, (QOPMYIHPOBATH
OTIpEeJICIICHHS] TIOHSATUH, YCTAHABIMBAThH CYIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUS JiJ1s1 0000IIEHHS M CPAaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAIN3A;

BOCIIPUHMMATh,  (HOPMYIUPOBATH W  NPEeOOpPa3OBBIBATH  CYKICHHUS:
yTBEpAUTEIbHBIC M OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIKE, YCIOBHBIE;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSA3U U MPOTUBOPEYUS
B (akrTax, JaHHBIX, HAOIIOMCHUIX U YTBEPKACHUSX, MpEJIaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEUYN;

JIeJIaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUCHHUH 110 AHAJIOTUU;

IIPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHSI M BHIBOIHI,

BbIOMpaTh crmoco0 pemieHus y4eOHOW 3amaun  (CpaBHHBATh HECKOJIBKO
BAPDUAHTOB  pElUIeHHUs, BbIOMpaTh HauOolee MOAXOASIIMUA ¢ y4€TOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBarebcKue AeiicTBUS:



HCIIOJIb30BaTh BOIPOCHl KaK HCCIEN0BATEIbCKUI HMHCTPYMEHT MO3HAHUA,
(GopMynrpoBaTh  BONPOCH,  (PUKCHUPYIOUIME  MNPOTHUBOpPEUYUE,  MpoOdieMy,
yCTaHaBIMBaTh HMCKOMOE W JaHHOE, (POPMUPOBATh THMIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIMI0, MHEHHE;

IPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIMA SKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YEeCKOro 00beKTa, SIBJICHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy OOBEKTaMHU, SIBICHUSAMU, IPOLECCAMU;

CaMOCTOSITEIbHO (popMynupoBaTh 0OOOIIEHHS W BBIBOJBI IO pPeE3yJbTaTaM
OpOBENEHHOTO  HAONIOJIEHUS, HUCCJENOBaHUS, OIEHUBAaTh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IMIPOILIECCa, a TaKXKe BbIJBUTAThH
NPENOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanumeii:

BBISBJIATH AePUIUTH MHDOpPMAIUMKU, TAHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JIJISl PEIICHUs 3a/1a4K;

BbIOMpATh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IUYHbIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBaTh W HUHTEPIPETUPOBATh MHGOPMALMIO PA3IHYHBIX BHUAOB U
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMAIINIO, TPEICTABIATh €€ B pa3iudHbIX (opmax,
WLTIOCTPUPOBATH TpadUuECKH;

OLICHUBATh HaAEKHOCTD uH(pOpMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIE Y4eOHbIe AelCTBHS

OO01menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUIMHU H
HEeJIIMHA OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a7adH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B XOJI¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY>KIaeMOM TEMBI,
npoOJieMbl, pelracMoi 3ajadyd, BBICKA3bIBATh HJEH, HAIlCJEHHBIE Ha IIOHMCK
pEIIeHUs, COMOCTAaBIATh CBOM CYXACHUS C CYXICHHSIMH JPYyTUX YYaCTHUKOB
nauajaora, oOHapy)KHBaTh Pa3IMYMe W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU (dopme
(dbopMyITHpPOBATH Pa3HOTJIACHS, CBOM BO3PaKEHUS,

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4d, SKCIIEPUMEHTA, MCCIIeI0BaHus,
MPOCKTa, CAMOCTOSITEILHO BBIOMpPATH (GopMaT BBICTYILUICHHS C YYETOM 3amad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, aJTOPUTM pEelIeHUs 3aJa4u, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATH
Y KOPPEKTHPOBATh BAPUAHTHI PELIEHUH C yYETOM HOBOM MH(pOPMALIIH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

BJIAJ€Th  HABBIKAMU  TO3HABATEIBHOW  pedJeKCMHM  KaKk  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM M MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
criocobamMu CaMOIIPOBEPKU, CAMOKOHTPOJI TMpoIecca U pe3ybTara pelieHus
MaTE€MaTUYE€CKOU 3a/1a4H;

pEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh NPH PEIICHUU 3a/1auH,
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa IIEJIN U YCIOBUSIM, OOBSCHITh TPUUUHBI
JOCTHXKEHUSI WM HEJOCTHXKCHUSI pPe3yJbTaTOB ACSTEILHOCTH, HAXOJAUThH OIIHOKY,
J1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh U MCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIHHOM
paboThl TMpU pemieHuH Y4YeOHBIX 3ajlay, MPUHUMATH II€Jdb COBMECTHOM
NeATeNIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThl, paclpelelisiTh
BUIBI paboT, JIOTOBAapUBATHCS, OOCYXKIATh MPOLECC W pe3yibTaT paloTHl,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYNMOBBIX (popMax paboThl (0OCyxkaeHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» UM HHBIE), BBINOJIHATH CBOK YacTh pabOThl U
KOOpIMHUPOBATh CBOM JACHCTBHUS C JPYIMMU UWICHAMH KOMAaH[Ibl, OLICHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJ/IbTATBI

K xonmy 10 kiacca oOyJaroniuiicss HAy4YuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHUSMU CTEPEOMETPUU TIPHU
pEIIeHNUH 33724 U TPOBEICHUHN MAaTEeMAaTUUECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPHH U CJICACTBUS U3 HUX MPHU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIONOKEHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TOHATHSAMH, CBS3aHHBIMH C YyIJIAMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B TIPOCTPAHCTBE, MEXIY NPSIMOA U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



CBOOOJTHO paclo3HaBaTh OCHOBHBIE BHUAbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYroJIbHBIN Napaiesienunen, Kyo);

KJaccuUIUpPOBaTh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHMUS  JUIs
KJ1IaccuuKaIuu;

CBOOOJHO  OMEpUpOBaTh MOHATHUAMH, CBSI3aHHBIMH C  CEUCHUEM
MHOTOI'PaHHUKOB INTIOCKOCTBIO;

BBITIOJIHSITh napajiebHOe, LEHTPAJIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBAHUE (PUTYP HA IUIOCKOCTh, BBINOJIHATH M300pakeHus Quryp
Ha TUIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAaHHUKOB PA3IMUYHBIMU METOJIAMH, BBITIOTHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BU/I CBEPXY, COOKY, CHH3Y;

BBIYUCIISITh  TUIOMIAJM  TIOBEPXHOCTEM  MHOTOTPAHHHMKOB  (Mpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJIHO OINEPUPOBATH MOHATHUAMH: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb U TUIOCKOCTh CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
durypsr;

CBOOOJTHO OIEpPUPOBATh MOHSATHUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJHSATH ACHCTBUS HaJl BEKTOPAMH;

pemarh 3aJadyd Ha JI0Ka3aTelbCTBO MAaTEMaTUYECKUX OTHOIICHHH u
HAXO0XJACHUE TE€OMETPUUYECKUX BEIUYMH, MPUMEHSS HM3BECTHBIE METOJIbI
IpU PEIICHUH MAaTeMaTUYECKUX 3aa4 MOBBIIMIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

OPUMEHSTh TPOCTEHIINE TMPOrpaMMHBIE CPEACTBA H  DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BIIEKaTh, NPEOOPA30OBBIBATE U HMHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QuUrypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKaXx;

OPUMEHATh [OJYy4YEHHbIE 3HAHUA Ha TMPaKTUKE: CpPaBHUBAThb W
aHAJM3UPOBATH PEalbHbIE CUTyallMH, MPUMEHSATh MU3YYCHHBIC MOHSATUS B
nmpolecce  MOMCKAa  penieHuss MaTeMaTU4ecKd  CPOpPpMYITHPOBAHHOUN
npoOJIeMbl, MOJEIMPOBATh pEATbHBIC CUTYyallMd Ha SI3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJEIIH C HCIIOJIb30BAHUEM T'€OMETPUYECKUX
NOHSITHA W TEOpEeM, ammapara anareOpbl, periaTh MPaKTHYEeCKUE 3a7add,
CBSI3aHHBIE C HAXO0XK/ICHUEM T€OMETPUUECKUX BEJIUYNH;

UMETh NpEACTaBiIeHUs 00 OCHOBHBIX dTamax pa3BUTHUSI TEOMETPUM Kak
COCTaBHOM 4YacTu (pyHJaMEHTA Pa3BUTHS TEXHOJIOT .



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPOrpaMMblI Bcero Konrponbupie — Ipaxtireckite o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypest
1 BBenenue B crepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh MPSMBIX H IIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHTUKyYIAPHOCTD MPSAMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl U paccTOSTHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B mpocTpaHcTBE 12
8 IIOBTquHHe,o6o6nleHHeIICHCTeMaTH3auHﬂ 5 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa U300pAKEHUS HA
PUCYHKCE IIJIOCKOCTH, MapaUICIIbHBIX ITPSAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonATHs cTepeomeTpun: TOUKa, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieIbHbBIX MPSMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKaronuecs MIOCKOCTH,
repeceKaromuecs npsmasi U MIoCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsThs: IEPECCKAOIHECH TIIIOCKOCTH,
IEPECCKarOMCCs 1psAMad U IJIOCKOCTD,
MOJIYIIPOCTPAaHCTBO

MHOrorpaHHHKH, U300paKECHHE TPOCTEHIIINX
MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX 00HEKTOB

MHororpaHHuKH, U300paxxeHne MPOCTEHIIIIX
MIPOCTPAHCTBEHHBIX (pUryp,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEHN B MPOCTPAHCTRBE.
O06o03HaueHUs IPSMBIX U TIIIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOpPBIE IPOXOAT Uuepe3 ux peopa.
N3obpaxenne nepeceueHus moqydeHHbIX
IIJIOCKOCTEN. PackpammBaHye NOCTPOEHHBIX
CEYECHUH pa3HbIMM LIBETaMU

11

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPU3MBI, KOTOpPBIE TPOXOIAT uepe3 ux peopa.
N300paxkeHue nepeceueHus: NOTydeHHBIX
IJIOCKOCTEH. PackpalmBanue moCTPOSHHBIX
CEUEHUH pa3HBIMHU I[BETAMU

12

N3o00paxkenue ceueHunit mupamuabl, Kyba u
MIPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peopa.
N3o00paxkenue nepeceueHus: NOMTy4eHHBIX
miockocTel. PackparmBanue mocTpoOeHHBIX
CEUeHUH pa3HBIMU I[BETAMU

13

N3o00paxkenue ceueHunit mupamMubl, Kyba u
MIPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux peodpa.
N306paxeHue nepeceyeHus MoTy4eHHbIX
m1ockocTel. PackpammBaHue OCTPOEHHBIX
CEUEHUH pa3HBIMU I[BETAMU

14

Merton ciaenoB ajist NMOCTPOCHUA CedYeHUI




15

Mertoa cie0B Uil HOCTPOCHHUS CEUCHHI.
CaoiicTBa nepecedeHnil MpsIMbIX U
IJI0CKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MTOCTPOCHUS

18

[TocTpoenune ceuenunii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEU U 3alKCh IIar0B
MIOCTPOEHUSA

19

[TocTpoenune ceuennii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YepTEXKeH U 3amuch 11aroB
MIOCTPOCHUS

20

[TocTpoenue ceuenunii B mupamuie, Kyoe 1mo
TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3alKCh 111aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPONOPIHMOHANBHBIX OTpe3kax. [Tonobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX uepTexax. Mcropus pazBuTus
IUIAHUMETPUHU U CTEPEOMETPUU




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocrpaHcTse. CKpelmuBaromuecs npsiMble.
[Ipu3HaKy CKPEIIMBAIOIINXCS TPSMBbIX.
[TapamtensHbIe IpsIMBIE B IPOCTPAHCTBE

25

TeopeMa o CylecTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JAHHOM IPSIMOM, MTPOXOSIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnun
MapaJuIEIbHBIX MPSMBIX INIOCKOCTHIO

26

[TapannensHOCTH TpeX npsiMbix. Teopema o
TpEX mapaielbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSIMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE
CBOWCTBA MapajuICIIBHOTO TPOCKTHUPOBAHUSI.
N3obpaxenue pa3Heix Guryp B
napajuIeIbHOM TPOCKITHH

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJIICHHBIMU CTOPOHAMU. YTOJI MEKIY
MPSMBIMU

29

3ajauy Ha 1I0Ka3aTeNIbCTBO U MCCIIeI0BAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TIPSAMBIX B
IIPOCTPAHCTBE

30

[ToHATHA: TApaNIENBbHOCTD NPIMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapaJuIEIbHOCTH IPSIMOU U IIJIOCKOCTH.
CaolicTBa napamieabHOCTH NPSIMOK U




IIIIOCKOCTH

31

I'eomerpuueckue 3a1auy Ha BEIUMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO IPSMbIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenune ceueHust, MPOXOASIIETO Yepe3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIebHOTO IPYrou npsmoil. Pacuér
OTHOIIIEHUI

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napautenenumnena. CBoiicTBa
napajuiesienune1a u Npu3Mbl

34

[TapannensHble WI0ockocTH. [Ipu3Haku
MapajuIeIbHOCTH JIBYX IIOCKOCTEH

35

TeopeMa o napamieIbHOCTH U
€IMHCTBEHHOCTH ILJIOCKOCTH, MPOXO A1t
yepe3 TOUKY, He MPUHAJISKAIYI0 JaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa napauiesibHbIX MIJIOCKOCTEH: O
MapajIeIbHOCTH MPSAMBIX IIEPECCUCHUSI TIPH
MepPeCceYeHHH JIByX MapauieIbHbIX
IJIOCKOCTEN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPSIMOM €
JBYMsI TapaJlIeIbHBIMU MNIOCKOCTSMHU




[ToBTOpenue: Teopema [udaropa Ha

38
IJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJIbHOTO TPEYroJIbHUKA

40 CBoiicTBa Ky0a 1 PSIMOYTOJIBHOTO
napajuiesenuIe a

41 Boruncnenue JUIMH OTpE3KOB B KyOe 1
MPSIMOYTOJIbHOM Tapasiesenureie
[IepneHMKYISIPHOCTB NMPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMON U
IJI0CKOCTH
[IepneHMKYISIPHOCTB NMPSMOM U TUIOCKOCTH.

43 [Ipu3HaK nepneHANKYIIPHOCTH TIPIMON U
IIJIOCKOCTH
TeopeMa o CylecTBOBaHUU U

44 €IMHCTBEHHOCTH MPAMOM, MPOXOASIIEH
4yepe3 TOUKY IIPOCTPAaHCTBA U
NEPIEHIUKYIIPHOM K INIOCKOCTH

45 [InockocTy ¥ NEpHeHIUKYIIPHbIE UM
IIPsIMBbIE B MHOTOTpaHHHUKAX

46 [Inockocty U nNepneHIMKyIIpHbIE UM
IIPsIMBbIE B MHOTOTpaHHHUKAX

47 [lepnennukyisap u HaknoHHas. [loctpoenne
MEPIEHIUKYIIApa U3 TOUKH Ha IPAMYIO

48 [lepnennukynsap u HaknoHHas. [loctpoenue
MEPIEHIUKYIIApa U3 TOUKH Ha IPAMYIO

49 Teopema o Tpéx nepneHuKyIsIpax (mpsamas

u oOpaTHast)




Teopema o Tpéx neprneHuKyaspax (mpsamas

>0 u oOpaTHast)

o1 VYroa Mexy CKpelUBaOIUMUCS TPSIMbIMU

52 [Touck neprneHauKyISpHBIX MPSIMBIX C
MTOMOIIBIO TIEPIIEHUKYIISIPHBIX MIII0CKOCTEN

53 OproroHanabHOE MPOSKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

o4 MpaBUJIBHON MUPAMUJIbI C TOMOUIBIO
OPTOTOHAJILHOM MPOEKIINHU
[TocTpoenue ceuenuit kyoa, mpuU3Msl,

55 MPaBUJIBHON MUPaMUJBI C TIOMOIIBIO
OPTOTOHAJIBLHOM ITPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO

56 mIockocTH. [lmockoct cuMmMerpuii B
MHOTOTPaHHUKAX

57 IIpu3HaK nepneHuKyIIpHOCTH IPSIMOH U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKH. Pacuér
PacCTOSHUN OT TOYKH 10 IUIOCKOCTH

59 IIpaBunbsHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH 10 IUIOCKOCTH
CrniocoObl OIYCTUTh NEPHEHIUKYISAPHI:

60 CUMMETPHS, CABUI TOUKHU IO MapaJIEIbHON
psAMOH

61 CaBur no HenapaienbHON IPSIMOH,
U3MEHEHHE PACCTOSTHUI

62 KonTtponsHas padora "B3anmuoe

PACIIOJIOKCHUC TIPAMBIX U IJIOCKOCTEH B




npocrpaHcTae”

63

[ToBTOpEHUE: Yyroy MeX 1y IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexXIy
CKpCHIMBAOIIUMHUCA ITPAMBIMU B
MIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/IC MCTOABI BBIYUCIICHUA yIJIa
MCKAY MMPSAMBIMHA B MHOT'OT'PaAaHHHUKAX

66

JIByrpanHsb1ii yroy. CBOMCTBO JTMHEHHBIX
YTJIOB IBYTPaHHOTO yIila

67

[TepnienaukynspHbie miockocTu. CBOMCTBA
B3aMMHO NEPIIEHINKYISPHBIX MJI0CKOCTEN

68

[Ipu3Hak nepneHauKyISpHOCTH IITIOCKOCTEM;
TeopeMa O MPSIMOU NepecedeHust IByX
IJIOCKOCTEH MepreHANKYISIPHBIX TPEThe
IJI0CKOCTH

69

[IpsiMOyTOIBHBIN Mapauienenume; Kyo;
M3MEepeHusl, CBOMCTBA MPSMOYTOJIbHOTO
napajuieNienuneaa

70

TeopeMa 0 JuaroHajiu nmpsaMoyroJbHOro
mapajiCiaCiumIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/ILIeCKI/Ie W NPpUKIIAAHBIC 3a/1a4H,
CBA3aHHBIC CO B3AUMHBIM PACIIOJIOKECHUCM
MPpsAMBIX U IIJIOCKOCTHU

72

HOBTOpCHI/ICZ CKpCUIUBAIOIIUCCA TIPSAMBIC,
mapaJiJICJIbHBIC IJIIOCKOCTU B CTAHAAPTHBIX




MHOT'OrpaHHUKax

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEIIUBAIOIIMNXCS MPSMBIX, PACCTOSTHUE

73 MEXK/Ty CKPEUIMBAOIIMMUCS TIPSIMBIMU B
MIPOCTBIX CUTYAIUsX

74 PaccrosiHue OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT MPSMOH JI0 THIOCKOCTH
Brruncnenue paccTossHUNA MEXKITY

75 CKPEIIMBAIOIIUMHUCS MTPSIMBIMH C TIOMOIIBIO
MEePIEHINKYIISIPHON TIIOCKOCTH
TpéxrpaHHbIid yroj, HEPaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yIJja

77 DneMeHTHI C(heprUIeCKO TeOMETPHH:
reo/Ie3nYeCKre JUHUU Ha 3eMiie

78 KontponbHas padoTa "Yribl 1 paccrossHus"

79 CucreMmaru3zanus 3HaHul "MHOTOTrpaHHUK U
€ro 3J1eMeHTHI"

80 ITupamuna. Bunel nupamua. [IpaBunsHas
nvpamuja

81 [Ipusma. Ilpsimas u HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuszma

82 [IpsimMoit mapaiienenunen, IpsiMOyroJIbHbIN
napauienenumnena, Kyo

83 Boinyknbeie MHOTOTpaHHUKH. Teopema
Olinepa

84 Brinykibsie MHOTOTpaHHUKH. Teopema




Olinepa. [IpaBuiibHBIE U OTYIIPABUIbHbBIE

MHOTOTPaHHUKHU
85 KonTtponsHas pabora "MHororpaHHuku" 1
86 [TonsiTHE BEKTOpA HA MJIOCKOCTH H B 1
MIPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 PazHocTh BekTOPOB 1
89 [TpaBwiio mapanenenumeaa 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
o1 Paznoxxenne BekTopa 1mo 0azucy Tpeéx 1
BEKTOPOB, HE JIXKAIIHUX B OJHOU TIOCKOCTH
92 CkalnsipHOE TIPOU3BEICHUE 1
93 Brranciienue yriia Mexy BEKTOpaMH B 1
MPOCTPAHCTBE
94 [IpocTeitmue 3agaun ¢ BEKTOpaMu 1
95 [IpocTeitmme 3a1aun ¢ BEKTOpaMu 1
96 [IpocTeitmme 3a1aun ¢ BEKTOpaMu 1
97 [IpocTeitmme 3aaaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATH3alUs 3HAHUI 1
99 O00011IeHNE U CUCTEMATH3alUs 3HAHUI 1
100 [IpomexxyrouHas aTTecTanus 1
101 [IpomexyrouHas aTTecTanus 1
102 O00011IeHNE U CUCTEMATH3aLUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102
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