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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
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 YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pELIECHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronMxcsi, MO3HABAaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieqbHOW MPOEKUHUH. YTJbl C COHAMPABICHHBIMA CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD MPSIMOM U IJIOCKOCTU: IEPIICHIUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yriael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAas TPEYroJibHAs NUPAMHUAA WU TMPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM IOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEIAECHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«T'EOMETPUS» HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IOpoLEeAyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH W JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSIMHA U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTHKEHUH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOT0 Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAayKH W JIEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HUI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHTAaHHWE, COATAHCUPOBAHHBIM PEKUM 3aHITHUH U
OTJIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TpoPECCHOHAIBHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TarnoB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHUBOpEYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3TMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJICKT

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSAMH CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



cBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKHM, BbIOMpas  OCHOBaHHMA  JJIA
KJaccuukanuu;

CBOOOJHO  OMEpUpPOBATh  MOHATUSAMH, CBS3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuiebHOE, LEHTPAIBHOE U OpPTOTOHAJIBLHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3JIUYHBIMU METOJIAMH, BBITIOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAJU  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

CBOOOJIHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

CBOOO/IHO OINEpPUPOBATh MOHITHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJadd Ha JOKa3aTeIbCTBO MAaTEMaTHYECKHUX OTHOIICHUW U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl Komrsecrro wacos
n/m Bcero KonTpoabHbie padoThl IIpakTuyeckue padoThl
1 [ToBTOpEHME Kypca MIIaHUMETPUHN 2
2 BBenenune B crepeoMeTpuio 21 1 2
3 B3anMHOe pacnonokeHue npsMbIX B IPOCTPAHCTBE 9)
4 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 9
POCTPAaHCTBE
5 [TeprieHAMKYIIAPHOCTH MPSIMBIX M IUIOCKOCTEH B 29 5 1
MIPOCTPAHCTBE
6 VYTIIbI U paccTOSTHUS 19 1 1
7 MHororpaHHUKH 8
8 BekTopsl B IpOCTpaHCTBE 8 1
9 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 8 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 5




n/n

HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Tema ypoka

TpeyronsHuku. IIpsMOyroybHBIN TPEYTOJIBHBIN,
TPUTOHOMETPHUECKUE (PYHKIINH

Bcero

KoauuecTBO 4acoB

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Bexkropa

[TonsiTHs cTepeoMeTpun: TOUKa, MpsiMas, INIOCKOCTb,
npocTtpaHcTBO. OCHOBHBIE ITPaBUiIa H300pa’KEHUS HA PUCYHKE
IJIOCKOCTH, MapaJIIENIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

Ilonstus: MNEPCCCKAOMMNECCA IMIIOCKOCTH, IICPCCCKAIOMIUCCS IIPsAMast

U IJIOCKOCTb; MOJTYIPOCTPAHCTBO.

MHororpaHH1KH, U300pa’keHue MPOCTEUIINX MTPOCTPAHCTBEHHBIX

¢uryp.

N306paxkeHne npocTelImx MpoCTPaHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX OOHEKTOB.

AXCHOMEI CTCPCOMCTPUUN

HeKOTOpHe CJIICACTBHUA U3 aKCHUOM

O N O

Pemenune 3aga4d no teme «BBeneHue B CTCPCOMETPHULIO»

HpaKTI/I‘{CCKaH pa60Ta 1o TeMme «BBeneHue B CTCPCOMETPHUIO»

T

11

12

Ceuenus. U300paxkeHue ceueHMi mapauenenumneaa, KOTopble
MPOXOAAT uepes ux péopa. M3zobpakenue nepecedeHus
MOJIYYE€HHBIX TUIOCKOCTeH. PackpammBanue mocTpoeHHBIX
ceueHnu Pa3HbIMU LIBETAMMU.

Ceuenus. U300paxkeHue ceuyeHnil Mpu3Mbl, KOTOPbIE MPOXOAST
yepe3 ux péopa. M3obpaxeHue nepeceueHust moaydeHHbIX
1ockocTeil. PackpammBaHie NOCTPOSHHBIX CEUEHUH pa3HbIMU
LIBETAMH.




Ceuenus. M300paskeHrne ceYeHUI MUPAMHIBI, KOTOPbIC TIPOXOIST
gyepes ux péopa. M3o0paxkeHne nepecedeHus! moTyIeHHbBIX

13 mockoctell. PackpammBaHyie NOCTPOSHHbBIX CEUEHUH pa3HbIMU .
L[BETaMHU.

14  Pemenue 3agau 1o reMe «CedyeHus». 1

15  IIpaxrtuueckas pabora o Teme «CeueHHs». 1
CaolicTBa niepece4eHn MpsIMBIX U MJI0cKocTel. B3anumHuoe

16  pacnonokeHue NpsiIMbIX B IpocTpaHcTBe. CKpeLMBaOIUecs 1
npsimble. [Ipru3Haku cKpelnuBaromuxcs NpsiMblIX.

17 [TocTpoeHue ceueHnit B MapaienenuIiesie, NpusMe 1o Tpém 1
TOYKaM Ha pEOpax.

18  Iloctpoenue cedeHuil B mupaMuie mo TpéM ToYKam Ha pédpax. 1

19  Cozpanue BEIHOCHBIX YEPTEKEH M 3aIUCh [IaroB MOCTPOSHHUS. 1

20 [ToBTOpenue nnanumerpuu. Teopema o MPONOPLHOHANBHBIX 1
orpe3kax. Ilonobue TpeyronpHukos. Teopema Menenas.

21  Pacuérhl B ceUeHUSX Ha BHIHOCHBIX YEPTEXKaX. 1

22  Pemenue 3a1a4 no reMe «BBeJieHNE B CTEPEOMETPHUION. 1

23 KonTpoJsbHasi pabora mo teme «BBeieHne B cTepeoMeTpHIo». 1
[TapannenbHble U CKpeIIMBarOIIMECs MPsIMble B IPOCTPAHCTBE.
Teopema 0 cynieCTBOBaHMH U €AMHCTBEHHOCTH MPSIMON

24  mapajuleNbHOUM TaHHOHM MPSIMOH, MPOXOISIIEH Yepe3 TOUKY 1
IIPOCTPAHCTBA U HE JIEKALLEH Ha JaHHOU npsaMou. Jlemma o
NepeceyeHNH MapaIebHbIX MPSIMBIX MIIOCKOCTHIO.

o5 [TapamtensHOCTB TPEX MpsAMBIX. TeopeMa 0 TPEX mapayIeIbHbIX 1
npsMbIX. TeopeMa 0 CKpelMBarOIIMXCs IPSIMBIX.
[ToBTOpEHME: Yroa MeKAy NPSIMBIMU Ha INIOCKOCTH,

26  TPUTOHOMETPHS B MMPOU3BOJIILHOM TPEYTOJIBHHUKE, TEOPEMa 1
KOCUHYCOB.

27  Yroza ¢ coHanpaBIeHHBIMU CTOPOHAMHU. YTOJ MEXIY MPSIMBIMH. 1

28 3aza4yu Ha JOKa3aTeJIbCTBO M UCCIIE0BAHUE, CBSI3aHHBIE C 1

PacrnosoKEeHUEM MPSMBIX B TPOCTPAHCTBE.




29

[TonsaTHs: MapajuIeNnbHOCTh IPSAMOM U INIOCKOCTU B IIPOCTPAHCTBE.
[Ipu3Hak napayuieabHOCTH MPSIMON U TuI0CKOCTH. CBOMCTBa
apAJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.

30

['eomeTpuyeckue 3a7aun Ha BRIYUCIICHUE U I0Ka3aTeIbCTBO,
CBSI3aHHBIC C MMAPAIETBHOCTBIO MPSAMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE.

31

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA
napajieIbHOTO MPOeKTHpoBaHus. M300paxenne pa3HbIX GUryp B
napajuiensHoi npoekiuu. LlenTpanbHas mpoexiusl.

32
33

34

[TocTpoeHue ceueHus, MPOXOASIIETO Yepe3 JaHHYIO IPSAMYIO Ha
YEPTEKE U NMapaUICIbHOTO APYTrod MpsAMOid. Pacyér oTHOIIEHUH.
Pemenue 3agau no reme «llapaiutenbHas TpOEKLIMUS»
[TapamnenpHas npoeKUus, IPUMEHEHUE JUIsl IOCTPOCHUS CEUCHUM
napajuienenunesaa u npusmsl. CBolcTBa napaieenunena u
MIPU3MBL.

35

36

37

[TapannensHble miockoctu. [Ipu3Haku napanienbHOCTH JBYX
mrockocrteil. Teopema 0 mapanneabHOCTH U €IMHCTBEHHOCTH
IIJIOCKOCTH, MPOXOJSIIEN Yepe3 TOUKY, HE MPUHAIEKALLYIO
JTAHHOM INIOCKOCTH U CJIIEACTBUS U3 HEE.

CaoiicTBa napamieabHbIX MNIOCKOCTEN: O MapaIeIbHOCTH
IIPSIMBIX MIEPECEUEHNUS IIPU NIEPECEUEHUH IBYX MapaJIJIEIIbHbIX
IJIOCKOCTEH TpeTheil; 00 0Tpe3Kax napajjiesIbHbIX IPSIMbIX,
3aKJIFOYEHHBIX MEXy MMapajuIebHBIMU IUIOCKOCTSIMU; O
MEPECCUCHUHA pr[MOﬁ C ABYyMs MapalyICJIbHBIMHA IJIIOCKOCTAMM.

Pemenne MPAKTUYCCKUX 3aaa4 110 TEMC ((HapaHHeJ'H)HOCTB
IPpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBC).

38

39

IlepneHUKyYIAPHOCTD NMPSAMOM U TUI0CKOCTH. IIpu3Hak
MEPIEHIUKYISIPHOCTH IPSAMOM U IUIOCKOcTH. Teopema o
CYILLIECTBOBAHUH U €IMHCTBEHHOCTH IIPSMOM, IPOXOSILEH Yepes
TOYKY NPOCTPAHCTBA ¥ NEPNEHANKYJIIPHOHN K IJIOCKOCTH.

[1mockoCTH M NEPNeHIUKYSPHBIE UM MPSAMbIE B MHOTOTpaHHUKAX.
[Ipsimast mpuzma




CaoiicTBa Ky0a U IpSIMOYTOJILHOTO Mapaieienure/a.

40  BpluncneHHe ATUH OTPE3KOB B KyOe U MPSIMOYTOJIBHOM 1
napasuiesienumnese.
Pemenue 3amau mo reme «CBoMCTBa KyOa M MPSIMOYTOIBHOTO

41  mapamnenenunena. BeraucneHue IIMH OTPE3KOB B KyOe U 1
MPSIMOYTOJIbHOM Hapasuieienunesiey.

42 Pemenue 3anay no teme «I1ockocTy U nepneHuKyIsIpHbIE UM 1
npsiMasi B MHOTOTPaHHHUKAX .

43 [IpakTuueckas padora «IlmockocTu U nepneHAUKYISIPHbIE UM 1
npsiMasi B MHOTOTPaHHUKAX».

44 [lepnennukynsp u HakinoHHas. [locTpoeHne nepneHAuKymsIpa u3 1
TOYKH Ha MPSIMYIO.

45  Teopema o Tp€x mepreHauKyspax (mpsMas u oOpaTHas). 1

46  Pemenwue 3amay no teme «lleprneHauKynsap U HaKIOHHAs. 1

47 VYros Mexay NpsSMON U MIIOCKOCTBIO. YTOJI MEXIy 1
CKPEUIHBAOIIUMHUCS MTPSIMBIMH.

48 Pemenne 3amad no reme «llepneHauKyIsApHOCTD NPSMON U 1
IJIOCKOCTI .

49 KOHTp?HbHaﬂ padora no teme «IlepneHaAuKyJIsIPHOCTD 1
NPSIMOii U MVIOCKOCTH.

50  OpToroHajibHO€ IPOEKTHPOBAHUE. 1

51  Pemenue 3aga4 no reMe «OpTOroHaIbHOE MPOESKTUPOBAHUEN. 1

52 ITocTpoenue ceueHmit Ky6va, MIPU3MBI, IPABUILHON MUPAMHJIBI C 1
MTOMOIIIEI0 OPTOTOHATEHOW TIPOEKITHH.

53 CumMmeTpus B IPOCTPAHCTBE OTHOCHTEBHO MJIOCKOCTH. 1
[TnockocTu cUMMETpUi B MHOTOTPaHHUKAX.

54 [Tpu3HaK neprneHAUKYIIPHOCTH MPSIMOM U TIIOCKOCTH Kak 1
CIIEZICTBUE CHMMETPHH.

55 CrniocoOsl OMYCTHTE MEPMEHMKYIAPLI: CHMMETPHS, C/BHT TOUKH 1
0 MapajIeIbHOM MPSIMOiA.

56  CaBur mo HemapasuIeIbHON MPSIMO, N3MEHEHHUE PACCTOSTHHM. 1




O6061meHue matepuana o reme: «llapannenbHOCTh U

S7 MEePIEHIUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTE B TPOCTPAHCTBEY.
KounrpoJabsHnas padora no teme «IlapamiensHocts u

58 | mepneHAUKYJSIPHOCTH MPSIMBIX M IJIOCKOCTEH B
NMPOCTPAHCTBEY.
Pemenue 3a1a4 nMoBbILIEHHOMN CIOKHOCTH IO TEME

59 | «IlapannenbHOCTh M MEPHEHAUKYISIPHOCTD MPSMBIX U INIOCKOCTEN
B IIPOCTPAHCTBEY.
[ToBTOpEHME: YrOa MEXAY NPSIMOM U INIOCKOCTBIO, YTOJ MEKTY

60 | ckpemMBarOIIUMUCA MPSIMBIMU B IPOCTpaHCTBE. [ 'eomeTpuyeckue
METO/IbI BBIYMCIICHHS YIJIa MEKY MPSIMBIMA B MHOTOTPAHHUKAX.

61 JIByrpannsbiii yroyi. CBOMCTBO JTMHEUHBIX YIJIOB JBYTPAHHOTO
yria.

62 Pemenue 3amau no reme «JIByrpannsiit yroyi. CBOMCTBO
JIMHEWHBIX YIJIOB JBYTPAHHOIO YIJIay.

63 | Pemenwue 3aa4 no reme «YTIbD».

64 | IIpaxTtuueckast paboTa Mo Teme «YTIbD».
[lepnenaukynspHbie I0ckocTH. CBONCTBA B3aUMHO

65 | TEPHICHIMKYIAPHBIX HJ'IOCKOCTG\:’I\/'I. [TpuznHak NepHeHMKYIAPHOCTH
IJIOCKOCTEM; TeOpeEMa O MPSIMOM IEPECEUEHHUS ABYX IIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEH IITOCKOCTH.

66 [Touck neprieHIuKyITPHBIX MPAMBIX € MOMOIILBIO
MEePIEHUKYISIPHBIX MIOCKOCTEH.

67 [IpssMmoyronbHeI Mapamienenumnen. Teopema o AMaroHAIH
MPSIMOYTOJIBHOTO MapasuIesIeNUIe1a U CIEICTBHE U3 HEE.

68  Pacuér paccTosiHUI OT TOUKH J0 TNIOCKOCTH.

69 CrepeomeTpruecKkue U MpUKIaJAHbIE 33/1a4U, CBA3aHHBIE CO
B3aWMHBIM PACTIOJIOKEHUEM MPSMBIX U TUIOCKOCTH.
[Tapa mapanienpbHBIX TIOCKOCTEH Ha CKPEIUBAIOIINXCS MPSMBIX,

70 | paccrosiHUE MEXKIY CKPEIIMBAIOIIMMHUCS MPSMBIMU B TIPOCTHIX
CUTYaIHsX.

71 | OnyckaHue NepHeHIuKYJIsIpOB, BEIYUCIEHUE PACCTOSIHUM OT




TOYKH JI0 TOUKH; MPSAMOIL; MIIOCKOCTU. Bhruncienue paccrosHuit
MEXy CKPEIIUBAIOUUMUCS MPSIMBIMU C TTOMOILBIO
MEePIEeHIUKYJIAPHOM MIOCKOCTH.

72 Pemenue 3amay mo reme «PaccTostHus. 1

73 | TpéxrpaHHbIi yroJ, HEpaBEHCTBA JJIsl TPEXTPAHHBIX YIJIOB. 1

74 Tef)peMa [Tudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JIJIs 1
TPEXTPAHHOTO YTJIa.

75 | Tpéxrpannslii yroi. Pemenue 3anau 1

76 Pemenue 3agad nmo teme «YTJIbl U PACCTOSHUSY. 1

77  KoHTpoJbHasi padoTa 1no TeMe «YTJbl H PACCTOSAHUS. 1
3a1auu MOBBIIIEHHON CI0XHOCTHU MO TeMe «YTIIbI U PACCTOSTHUS.

78 | DnemeHTHI ChepHUECKO reOMETPUH: T€0IC3NICCKHIE TMHIH Ha 1
3emuie.

79 CucremaTu3anus 3HaHuH: MHOTOTPaHHUK U €r0 3JIEMEHTHI. 1
[Tupamupa. Buasl nupamuy. [IpaBunbHas nupamuaa.

80  IIpusma. [Ipsimast u HakimoHHas pu3MBI. [IpaBuinbHas mpu3Ma. 1

81 [IpssMo#t napaienenunen, NpsMOYroJIbHBINA MapajuIeIeIuIe], 1
KYyO.

82  Brmmykisie MHOTOrpaHHHKH. Teopema Ditepa. 1

83  IlpaBmibHBIE MHOTOTPAaHHUKH 1

84 | IlomympaBuibHBIC MHOTOTPAHHHKHT 1

85  Pemenwue 3amau mo Teme «MHOTOTpaHHHKHY. 1

86  3amaym MOBBIIEHHOW CIIOKHOCTH TI0 TeMe «MHOTOTpaHHUKHY. 1

g7 [ToBTOpenue: Bektopa Ha mnockoctu. [loHaTue BekTopa B 1
MIPOCTPAHCTBE.

88  Cymma u pa3HOCTh BEKTOPOB, ITPABHIIO NapaJIeIICITHITE A, 1

89 yl\fI'HO)KeHI/Ie BEKTOpA Ha YHCIIO. Pa3J1Vo>I<eHI/Ie BEKTOpa 10 0azucy 1
TpEX BEKTOPOB, HE JIeXKANIUX B OJJHON TUIOCKOCTH.
Pemenue 3ana4 mo Teme «Y MHOXKEHHE BEKTOpA HA YUCIIO.

90 | PasnoxeHue BeKTOpa Mo 0azucy TpEX BEKTOPOB, HE JIeXkKAIIUX B 1

OJHOHU IIJIOCKOCTH).




Cucmema koopounam 6 npocmparcmee. IlpocTeiinive 3agaun ¢

91 1
BEKTOPAMH .

92 CkansipHoe mpou3BeICHUE, BEIUMCIICHUE YTiIa MEX/y BEKTOpPaMH B 1
IPOCTPAHCTBE.

93 Pemenne 3ama4 o reme «BeKTOphI M KOOPAMHATHI B 1
MIPOCTPAHCTBE»

94  TIlpaxTtuueckas paboTa 1o reme «BeKTOpsl B IPOCTPAHCTBEY 1

95 OcHoBHbIe TIOHATHSA Kypca reomeTpun 10 kacca, 0600meHue u 1
CHCTeMaTH3alus 3HaHUH.

96 OcHoBHbIe TIOHATHSA Kypca reomeTpun 10 kacca, 0600meHue u 1
CHCTeMaTH3alus 3HaHUH.

97 OcHoBHBIE IOHATHS Kypca reomeTpun 10 kiacca, 00o0mmeHne u 1
cUcTeMaTu3alus 3HaHH.

98  HroroBasi KOHTpOJbHas padora 3a 10 kaacc. 1

99 [ToBTOpenue. BzanMHoe pacnonokeHne NpSMbIX B IIPOCTPAHCTBE. 1
[TapannenbHOCTh NPSAMBIX M IIOCKOCTEH B IPOCTPAHCTBE

100 [ToBropenue. [leprneHANKYIIPHOCTD MPSMBIX U TNIOCKOCTEN B 1
MIPOCTPAHCTBE.

101  IloBropeHwme. YTIIbI H PacCTOSHUS 1

102 | IloBropeHue. MHOTOTpaHHUKH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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