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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcss OMHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIHCTBE TEOPEM U
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCS:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BaXHEHIIMX MaTeMaTHYECKMX MOJENSX, MO3BOJSIONIMX OIUCHIBaTh U M3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tejla BpalleHHs, KOHCTPYHPOBATh T€OMETPHUYECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellieHusi, YMEHUS HX MPUMEHSITh, MPOBOJIUTH JOKAa3aTENIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JETYKTUBHBIX PACCYX ICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PyHKIIMOHATILHON TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMii, WCCJIEIOBAHUS IOCTPOCHHBIX MOJEIIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
(dopMHpOBaHUE JIOTMYECKUX YMEHUU  pacmpenensierca He  TOJBKO 10
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yUaroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUYAIbHBIX ~ 00pa30BaTENbHBIX MpPOTpaMM, OOECTIeUnuTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
oOuM 1 podecCuOHATBLHBIM 00Pa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
MPSAMBIE B POCTPAHCTBE, MAPALIEIBbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD MPSAMOM
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NPSAMBIMH B IIPOCTPAaHCTBE. [lapayenpHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauIeJbHbICE W TEPHEHAUKYJIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TpoeKuusi  (GUrypbl  Ha  TIJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI IBYTPAHHOTO yrila. TpEXrpaHHbId U MHOTOI'PAaHHbBIC YTJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAaHHOrO yrjia. TeopemMbl KOCMHYCOB U CHUHYCOB [IJIf
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yrojgpHas mUpaMua,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’dap, KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUJIBLHON MUpPaMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPaAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. TeopemMa O pas3loKEHWH BEKTOpa MO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JPYTrUX HayKaxX, TEXHOJOTHUAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHYECKUEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peaiu30BbIBATbH COOCTBEHHBIE KU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHUW JUIS pelieHus 3agad B 00JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYID M MCCIEI0BATEIbCKYIO0 JEATEILHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIICHUNA MEXKAYy TMOHATUIMH, (HOPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIIHNE, YCIOBHbIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1auu;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOATEILHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xo/e 00CYXXJIeHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00OCYX1aeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII UHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JICATCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOTHI, pacrpeneisTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



CBOOOJTHO paclo3HaBaTh OCHOBHBIE BHUJIbl MHOTOTPAaHHUKOB (NpU3MA,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

KJacCU(PUIMPOBAaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccu(ukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHATD napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3TUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIQAA  TOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpuU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJTHO OINEPUPOBATH MOHITUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LEHTD,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

CBOOOJIHO OIEpPUPOBATh MOHSATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pelmarb 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHH W
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJIbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

MPUMEHATh MPOCTEHIIME NPOrpaMMHBIE CPEIACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, MpPEOoOpPa3OBBIBATH M HWHTEPIPETUPOBATH HH(OOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TMPEJACTAaBICHHYIO0 Ha
yepTeKax U pUCYHKaXx;

NPUMEHSTh TOJIyYeHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEalbHbIE CUTyallUd, MPUMEHSATh HU3YYEHHBIEC MOHSATUS B
mporiecce IMOWCKa pelieHHus  MaTeMaTH4YeCKu  CPOpMYJTUPOBAHHOU
npoOJieMbl, MOJACIUPOBATh pPEATbHBIC CHUTYallMM Ha SI3bIKE T€OMETPHUU,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUUH;

UMETh TIpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pPa3BUTHS FEOMETPUHU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuyecTBo 4acoB

Jr:[;-)n HaumeHoBaHue pa3ejioB U TeM IPOrPaMMBbI Beero KoHTpo/bHbIe IpakTHYecKHe
padoThI padoThI
1 BBenenue B ctepeomMeTpuio 23 1
2 B3anMHOe pacnonoxeHue npsMbIX B IPOCTPAHCTBE 1
3 [TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE
4 [leprieHAUKYIPHOCTH MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE 25
3) VYriibl U paccTosHUS 16
6 MHoOTrOorpaHHUKH 7 1
7 BexTops!l B ipocTpaHcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AIIMs 3HAHUN 5
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




ITOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

Ne IpakTu
/ Tema ypoka KoHTpoJbHbIe
n/n Bcero YecKue
padoTsbI
padoThI
1 OcHoBHbIE IpaBUIIa U300paKEHUS HA PUCYHKE IJIOCKOCTH, apaslIeIbHbIX 1
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTust crepeoMeTpUn: TOUKa, IpsiMasi, MI0CKOCTh, IPOCTPAHCTBO. OCHOBHbIE
2 IpaBuJia U300paKeHMsI HA PUCYHKE TUIOCKOCTH, NapauIeIbHbIX IPSIMbIX 1
(OTpe3KoB), cepeAHBI OTPE3Ka
3 [TonsTHA: epecekaronIrecs IIO0CKOCTH, IEPECEKAIOIINECS IpsiMasi U INIOCKOCTb; 1
HOJIYTIPOCTPAHCTBO
4 [TonsiTHst: mepecekaronIrecs MIOCKOCTH, IIEPECEKAIOIINECS IPSAMast U IIIOCKOCTb; 1
MOJIyTIPOCTPAHCTBO
5 MHororpaHHuKkH, H300paskeHUe MPOCTEUIINX TPOCTPAaHCTBEHHBIX (PUTYP, 1
HECYILECTBYIOLINX 00BEKTOB
6 MHororpaHHuKH, H300pa’keHue MPOCTEUIINX TPOCTPAHCTBEHHBIX (PUTYP, 1
HECYIIECTBYIOIINX 0OBEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBHIE CICICTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX 1
9 AKCHOMBI CTEpEeOMETPUH U TIEepBbIE clieCTBUS U3 HUX. CriocoObl 3a/1aHus 1
NpPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS MPSIMBIX U MIIOCKOCTEHN
N300paxeHue cedeHni mupamMuibl, Kyoa v MpU3Mbl, KOTOpPbIE IPOXOIAT Yepe3 ux
10 pe€opa. N3o0pakeHne nepeceueHus MoayuYeHHbIX MII0CKOCTeH. PackpammBanue 1

IMOCTPOCHHBIX CeucHHI Pa3HbIMHU LIBETAMU




N3o00paxeHue cedeHui mupamuibl, Kyoa v MpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 UxX

11 pébpa. M3o0paxeHue nepeceueHus NoJIydeHHbIX IuIockocTell. PackpammBanue
IOCTPOCHHBIX CEUEHHUH Pa3HbBIMH LIBETAMU
N300pakeHne ceueHni mupaMubl, Kyoa U IPU3MBbl, KOTOPbIE IPOXOAAT Yepe3 Ux

12 pébpa. M3o0paxeHue nepeceueHus NoJIlydeHHbIX IulockocTeil. PackpammBanue
IOCTPOCHHBIX CEUYEHHUH Pa3HbIMH LIBETAMU
N300pakeHne ceueHui mupaMuapl, Kyoa U IPU3MBL, KOTOPBIE TPOXOIST Yepe3 uxX

13 pé€bpa. M3o0paskeHne niepecedeH s MOTYICHHBIX ITIOCKOCTel. PackpammBanue
IOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMU

14 Merton cieoB i MOCTPOCHUS CEUSHUN

15 Merton cienoB ans noctpoeHus ceueHnidi. CBoiicTBa nepeceyeHnit NpsMbIX U
IIJIOCKOCTEMN

16 Merton cienoB ans noctpoeHus ceueHnidi. CBoiicTBa nepeceyeHni NpsMbIX U
IJIOCKOCTEN

17 [TocTpoenue ceuenuit B mupamue, Kyoe mo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEH 1 3aIUCh L1aroB MOCTPOSHUS

18 [Toctpoenue ceuenuii B nupamue, Kyoe no TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH 1 3aIMCh 1aroB MOCTPOSHHUS

19 [Toctpoenue ceuenuii B nupamuje, Kyoe mo TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH 1 3aIMCh 1aroB MOCTPOSHHUSI

20 [TocTpoenue ceuenuii B nupamue, kKyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEkKEH 1 3aIUCh L1aroB MOCTPOSHUS

91 [ToBTOpenue mranuMeTpun: Teopema o MpONOPIMOHATBHBIX oTpe3kax. [lomoOue
TPEYroJbHUKOB

99 IToBTrOopenue miannmerpun: Teopema Menenas. PacueTsl B ceueHHsIX Ha
BBIHOCHBIX YepTexkax. McTopust pa3BUTHS TUIAHUMETPUN U CTEPEOMETPHA

23 KonrtpomnsHas padora "Axkcnomsl crepeomerpun. CedeHus"




BzanmHuoe PACIIOIIOKCHHUC IIPSAMBIX B IIPOCTPAHCTBC. CerH_II/IBaIOH_[I/IeCH IIpsIMBIC.

24 ITpusHaky ckpemuBaromuxcs npsMeix. [lapamienpHele mpsiMble B IPOCTPAHCTBE
TeopeMa 0 CyILIECTBOBAHUH U €IMHCTBEHHOCTH IIPSIMOM NTapaJlJIEIbHON TaHHON

25 IIPSAMOM, IPOXOIAIIEN Yepe3 TOUKY IPOCTPAHCTBA U HE JISKALIEH Ha TaHHOU
npsiMoi. JIeMMa o nepecedeHuy napajuiebHbIX PSMBIX INIOCKOCTBIO

26 [TapayenpHOCTB Tpex NpsiMbIX. TeopeMa 0 TpEX nmapayIeNIbHBIX IPSIMBIX.
TeopeMa 0 CKpeMBarOIKUXCs MPSMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapaljIeIbHOTO
NpOeKTHpOBaHus. M300pakeHne pa3HbIX GUTyp B MapauIeIbHOMN MPOSKIIUU

28 [TenTpanpHas npoeKLusA. Yol C COHAIPaBJIEHHBIMA CTOPOHAMHU. YTOJI MEKIY
IPSIMBIMU

29 3aayy Ha JOKa3aTeJIbCTBO U UCCIIEI0BAHUE, CBSI3aHHBIE C PACIIOI0KEHUEM
IPSIMBIX B IPOCTPAHCTBE
[ToHsTHS: MapaIEABbHOCTD MPSIMOM U TIJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak

30 napajuIeIbHOCTH MPSIMON U TIocKocTH. CBOMCTBA apasuIeIbHOCTU PSIMON U
IIJIOCKOCTH

31 I'eomeTpuyeckre 3a1a4n Ha BBIYMCIICHUE U JOKA3aTeJIbCTBO, CBSI3aHHBIE C
MapaJUIEIbHOCTBIO IIPSMBIX U IIJIOCKOCTEM B IPOCTPAHCTBE

32 ITocTpoeHne cedenus, TPOXOAAILEro Yepe3 JaHHYI0 IPSIMYIO Ha YEPTEXKE U
MapajuIebHOTO APYrod npamoi. Pacuér oTHomeHum

33 [TapannensHas MpoeKLys, IPUMEHEHUE [T TOCTPOCHUS CeUeHUH KyOa u
napauienenunena. CBoicTBa napaieienumnesa U Ipu3Mbl

34 [TapayienpHble IIIOCKOCTU. [IpU3HAaKK mapaiebHOCTH ABYX INIOCKOCTEN

35 TeopeMa 0 mapayIeNbHOCTH U €IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAIIEH uepes
TOYKY, HE IPUHAJUICKALLYIO JAaHHOM INIOCKOCTH U CIIEJICTBUS U3 HEE

36 CBoiicTBa MapaJIENbHBIX INIOCKOCTEN: O MAapaJIEIbHOCTH MPSAMBIX IEPECEUEHUS

IIPU NIEPECEUEHNH JBYX MTAPAJUIEIBHBIX INIOCKOCTEN TPEThEM




CBolicTBa napaaiCIbHBIX IIOCKOCTEM: 00 OTpE3Kax mapalyICJIbHBIX ITPSIMBIX,

37 3aKIIFOYEHHBIX MEX/1y NapajuleIbHBIMU IJIOCKOCTSAMU; O IIEPECEUCHUN IPAMOM € 1
JBYMs IapaJlIeNIbHIMU TIOCKOCTSIMU

38 [ToBTOpenue: TeopeMa ITudaropa Ha MIOCKOCTH 1

39 [ToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CBoiicTBa Ky0a 1 MPSMOYTOJIHHOTO MapaJlIe/ICIIUIIe/1a 1

41 Boruncnenue 1MH OTpe3KOB B KyOe U MPSMOYTOJbHOM MapaljiesIeuIe e 1

42 IlepneHquKyISIpHOCTD MPSIMOM U IUIOCKOCTH. [Ipu3HaK NepneHauKyIspHOCTH 1
IIPSIMOM U INIOCKOCTH

43 [TepnieHAUKYIAPHOCTD MPSIMOM U II0CKOCTH. [IpH3HaK nepneHUKyIIPHOCTH 1
HPSMOM U TIOCKOCTH

44 Teopema o CyI1eCTBOBaHUU U €IMHCTBEHHOCTH MPSIMOM, POXOAsIIEH uepes 1
TOYKY IIPOCTPAHCTBA U MEPHEHIUKYIAPHOM K MJIOCKOCTH

45 IInockoCTH ¥ MEPIEHINKYISPHBIE UM MIPSIMBIE B MHOTOTPAHHUKAX 1

46 [TockocTH ¥ NEPIIEHANKYIISIPHBIE UM TIPSIMbIE B MHOTOTpaHHHKAX 1

47 [Tepnennukynsp u HaknoHHas. [locTpoeHne nepneHIMKyaspa U3 TOYKU Ha 1
IpSAMYIO

48 [Tepnennukynsp u HaknoHHas. [locTpoeHne nepneHIMKyaspa U3 TOYKU Ha 1
IpSAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHas) 1

50 Teopema o Tpéx neprneHAnKyIspax (mpsmas u oopaTHast) 1

51 Yroa Mexay CKpelMBaroIIMMHCS IPSIMBIMU 1

59 [Tonck mepreHANKYISIPHBIX MPSIMBIX C IIOMOMIBIO MTEPIIEHANKYISIPHBIX 1
IUIOCKOCTER

53 OpToroHanbHOE TPOEKTUPOBAHKE 1

54 [TocTpoenue ceuenuit Kyoa, Mpu3Mbl, IPaBUIBHOM MUPAMUIBI C TOMOIIBIO 1




OpTOFOHaHBHOﬁ IMpOCKOHHN

IToctpoenue ceueHnii Kyoa, IpU3Mbl, IPABUIBHON MUPAMUBI C IIOMOILLBIO

> OPTOrOHAJILHON IIPOEKIIUHU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO IIIOCKOCTH. [limockocTn cummeTpuii B
MHOT'OI'PAaHHHUKAX

57 [Tpu3Hak NeprneHIuKyIIPHOCTU IPSIMOM U INIOCKOCTHU KaK CIEICTBUE CUMMETPUN

58 IIpaBunpHBIE MHOTOTPAaHHUKHU. Pac4€T pacCTOSIHUN OT TOYKU JO INIOCKOCTH

59 IIpaBunbpHBIE MHOTOTPAaHHUKHU. Pac4€T pacCTOSIHUN OT TOYKHU JO INIOCKOCTH

60 Crioco0Obl OIIyCTUTh MEPIIEHAUKYIIAPbl: CAMMETpPHUS, CIIBUT TOUKHU IO
napauIeJIbHON MPSMON

61 CuBur no HenapauienbHON IPSIMON, U3MEHEHUE PACCTOSTHUI

62 KonTponbhas pabota "B3anmHoe pacioyioxkeHue NpsiMbIX U MJIO0CKOCTEN B
npocTtpaHncTae”

63 IToBTOpEHME: Yroil MEXAY MPSAMBIMU Ha IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

64 IToBTOpEHME: YrON MEXAY CKPEIIMBAIOINMUCS IPSIMBIMU B IIPOCTPAHCTBE

65 I'eomeTpuyeckre METOAbI BBIYMCIICHHS YIIA MEKY IPSIMBIMU B
MHOTOTpaHHHUKaX

66 JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yTiia

67 ITepnienaukynspHele 10ckocTH. CBOMCTBA B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTER

68 IIpu3Hak NeprneHaUKyIIPHOCTH IUIOCKOCTEN; TEOpEMa O IIPSIMOM IepeceyeHus
JBYX INIOCKOCTEN NEPIEHAUKYIIPHBIX TPETHEH IIOCKOCTH

69 [TpstmoyronbHBIN Napaienenunes; Ky0; nu3MepeHus, CBOMCTBA PSIMOYTOJILHOTO
napajuiejenuneia

70 Teopema 0 AuaroHanyu NpsSAMOYrOJIBHOTO MAPAIIENICIIAIIENA U CICACTBAE U3 HEE




CTepeOMeTpI/I‘leCKI/Ie W IPUKJIAAHBIC 3a1a4i, CBA3aHHBIC CO B3aMMHBIM

& PAcIIOIOKEHUEM IPSAMBIX U IIJIOCKOCTH 1
79 [ToBTOpEHME: CKPEIIMBAIOIINECS MPSMbIE, TapauIeIbHbIC JIOCKOCTH B 1
CTaHJAPTHBIX MHOTOTPaHHUKAX
73 [Tapa mapamienbHBIX IIOCKOCTEH Ha CKPEUIHMBAIOIINXCSA IPSIMBIX, PACCTOSIHUE 1
MEXKY CKPEUIMBAIOIIUMHUCS MPSIMBIMH B MIPOCTHIX CUTYAIHSIX
74 PaccrosiHre 0T TOUYKH /10 MIIOCKOCTH, PACCTOSIHUE OT IPSAMOM /10 INIOCKOCTH 1
75 Beruucnenue paccTosHUN MEXAY CKPEIIMBAIOLIMMUCS IPSIMBIMU C IIOMOIIbIO 1
HEepHEHIUKYISAPHOM MJI0CKOCTH
76 Tpéxrpanusiii yroi, HepaBeHCTBA sl TpeXrpaHHbIX yriioB. Teopema [udaropa, 1
TEOpPEMbI KOCHHYCOB U CHHYCOB JJIsl TPEXTPAHHOTO yTiia
77 DneMeHTHI CPEPUIECKOI TeOMETPUU: T€0IC3NICCKIE JTMHIH Ha 3eMIie 1
78 KonTponbnas pabota "Yrisl 1 paccTostHUS" 1
79 Cucrematu3zanus 3HaHuN "MHOTOTpaHHUK U €T0 3JI€MEHTHI" 1
80 [Mupamuna. Buas! nupamu. [IpaBunbHas nupamuia 1
81 [Tpusma. Ilpsimast u HaknoHHast pu3Mbl. [IpaBuibHas mpu3smMa 1
82 [IpsiMoit mapasienenunes, NpsMOyroIbHBIN MMapauieNenume, Kyo 1
83 Boinykible MHOrOrpanHuku. Teopema Ditnepa 1
84 Beinykibie MuHororpannuku. Teopema Diinepa. [IpaBuiibHbIE U TOTYTIpaBUIbHbIE 1
MHOTOT'PaHHHUKH
85 Konrponbnas padora "MHororpaHHukH" 1
86 [ToHsATHE BEKTOpaA HA MJIOCKOCTH M B TPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [TpaBwito mapaienenureaa 1
90 YMHOXeHHE BEKTOpa Ha YUCIIO 1




91 Paznoxenne BekTopa 1mo 6asucy Tpéx BEKTOPOB, HE JISKAIIUX B OJTHOH IIIOCKOCTH 1
92 CkayisipHO€E MTPOU3BEICHUE 1
93 Brrunciienne yriia Mex1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 HToroBasi KOHTpOJIbHAsS paboTa 1
101 Wrorosast koHTposIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



