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INOACHUTEJIBHAS 3AIINCKA

I'eomerpust sBiIsIeTCss OAHUM U3 GA30BBIX KYPCOB Ha YPOBHE CpEJHEro o0IIero oopa3oBaHus, TakK
Kak 00ecleyrBaeT BO3MOXXHOCTb HM3yUCHHs AUCHUIUIMH €CTECTBEHHO-HAYYHOH HANpaBICHHOCTH H
IIPEIMETOB I'yMaHUTapHOro ukia. [IockoabKy joruyeckoe MbllIeHHe, GopMupyeMoe Npu U3yUeHUN
00yYaroIMUMUCS MTOHATUIHBIX OCHOB T€OMETPHH, NP JJOKA3aTEIbCTBE TEOPEM U MOCTPOCHUU LENOYKU
JIOTUYECKUX YTBEP)KICHUN IIPU PELICHUH I'€OMETPUYECKHUX 3a1ad, YMEHHUE BBIIBUIATH U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJb3YIOTCS IPHU PELIEHUH 33/ad €CTECTBEHHO-HAyYHOro IMKJa, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Lenp ocBOEHUS MpOrpaMMbl yueOHOTO Kypca «l'eoMeTpus» Ha yriryOJEéHHOM ypOBHE — pa3BUTHE
WH/AMBUYAIbHBIX CIIOCOOHOCTEH OOyyaromuxcs MpU H3YYEHUM TEOMETPUHM, KaK COCTaBJISAIOIIEH
npeaMeTHo  obmactu  «Martematnka W MHPOpPMATHKa» uepe3 00ecreueHHe BO3MOXKHOCTH
IPUOOPETEHUS U NCIIOIB30BAHUS OoJee IITyOOKUX NreOMeTPUYECKUX 3HAaHUN U IeHCTBUM, crieln(pUUHbIX
TE€OMETPHH, M HEOOXOAWMBIX Ui YCHEIIHOTO NpPO(PECCHOHATIHLHOTO 00pa3oBaHUs, CBSI3aHHOTO C
HCII0JIb30BAHUEM MaTEMAaTHUKH.

[IpropuTeTHBIMU 3a/ladyaMH Kypca I€OMETPUM Ha YriyOJEHHOM YpOBHE, PaCIIMPSIOIIUMHU U
YCUJIMBAIOIUMU KypC 0a30BOT0 YPOBHS, SBIISIOTCS:

paciivpeHue MpeACTaBIEHUs O NeOMETPUU KaK 4YacTH MHPOBOM KyJIbTYphl U (hopMHpOBaHHE
OCO3HAHUs B3aUMOCBS3H F€OMETPHUH C OKPYKAOIIUM MUPOM;

dbopMHpOBaHHE TIPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypaXx KaKk O BaXHEUIINX
MaTEMaTUYECKUX MOJEIAX, MO3BOJAIOIIUX ONUCHIBATH M U3y4aThb PaA3HbBIE SBICHUS OKPYXKArOLIETO
MUpa, 3HAaHUE MOHSITUWHOTO amnmnapara 1o paszaeny «CtepeomeTpus» yu4eOHOro Kypca reoMeTpun;

(dbopmMHUpoBaHHE YMEHHs BaJleTh OCHOBHBIMU MOHSATHSMHM O IPOCTPAHCTBEHHBIX (DUTYpax U UX
OCHOBHBIMH CBOICTBaMH, 3HaHHE TeOpeM, (OpPMYyJI W yMEHHE WX IMPUMEHATh, YMEHHs OKa3bIBaTh
TEOpEeMbI U HaXO/AUTh HECTaHIapPTHBIE CIIOCOOBI PELICHUs 3a/ay;

dbopMHupoBaHHE YMEHHS pAclO3HABaTh Ha 4YepTekax, MOAENSIX M B PEAIbHOM MHpe
MHOI'OTPaHHUKH U T€Jla BPaLICHMsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJEIIN;

(dbopMHpOBaHHE TOHUMAHHUS BO3MOXHOCTH AaKCHOMATHYECKOTO MMOCTPOSHHSI MaTeMaTHYeCKHX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCHOMATHKH MPH MPOBEJCHUN PacCyKJIEHUH;

(dbopMHpOBaHHE YMEHMS BIaJETh METOAAMM JIOKA3aTEIbCTB U AJTOPUTMOB PEILIEHUS, YMEHUS UX
IIPUMEHSTh, IIPOBOJUTD J10KA3aTEIbHBIE PACCYKICHHUS B XOAE PEIICHUS CTEPEOMETPUYECKUX 3a1ad U
3aJjad  C TPaKTUYECKUM coJiepkaHueM, (OPMUPOBAHME TMPEACTABICHUS O HEOOXOAWMOCTH
JI0Ka3aTeNIbCTB P 0OOCHOBAHUU MAaTEMaTHUECKUX YTBEPKACHUN U POJIM aKCMOMAaTUKH B MIPOBEACHUU
JIeNYKTUBHBIX PacCyXIECHUM;

pa3BUTHE W  COBEPILIEHCTBOBAHME MHHTEIJIEKTYQJIbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH
oOyuJaroluxcs, M03HaBaTEIbHON aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUMN, KPUTUYHOCTH MBILIUICHHUS,
MHTEpECca K U3YUEHHUIO T€OMETPUH;

(dbopMupoBaHue (PyHKIHOHAIBHON rPaMOTHOCTH, PEJIEBAHTHON F€OMETPUN: YMEHHS paclio3HaBaTh
IPOSIBJICHUSI T€OMETPHUECKUX TMOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTyallMsiX M TNpH H3YYEHMM JpPYrHMX Y4YeOHbIX MpPEeIMETOB, IMPOSBIECHUS 3aBUCUMOCTEM U
3aKOHOMEPHOCTEM, MOJEIMPOBAHUS PEAIbHBIX CUTYyallMi, HCCIEJOBAHMS IOCTPOCHHBIX MOJEIEH,
MHTEPIIPETAIMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU CO/IEp)KaTeNIbHBIMU JIMHUSAMH yueOHoro kypca «['eomerpusi» B 10-11 kmaccax
apisaoTcs:  «[IpsimMble W mIIOCKOCTH B MpOCTpaHcTBe», «MHororpanHukm», «Tena BparieHus»,
«BekTopbl 1 KOOpAUMHATHI B IPOCTPAHCTBEY, «/[BUKEHNUS B IPOCTPAHCTBEY.

Chopmymupoannoe Bo DPI'OC COO TpeboBaHHE «YyMETh OINEPUPOBATH TMOHATHIMUY,
peNeBaHTHBIMHM F€OMETPUH Ha yriayOséHHOM ypoBHe oOyueHust B 10—11 kiaccax, OTHOCHTCS KO BCEM
COJIEp>KaTEeIbHBIM JIHHHIM Y4eOHOro Kypca, a GopMHUPOBAHUE JIOTHYECKUX YMEHUHN pacrpeensercs He
TOJBKO TI0 COJEp)KaTeNbHBIM JIMHUSAM, HO W 1O rojxam oOydeHus. CoaepxaHue 0o0Opa3oBaHMS,
COOTBETCTBYIOIlEE TMPEIMETHBIM pe3yibTaraM ocBoeHus @DenepanbHOil pabodeil mporpaMmel,
pacripesieIéHHBIM 110 rojaM 00y4YeHHsI, CTPYKTYPHUPOBAHO TaKMM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHLIMIIHAIBHBIM ~ BOMpocaM  oOydaromiuecss Oo0pamjajJiuch  HEOJHOKPAaTHO. TO  IO3BOJISIET
OpPraHM30BaTh OBJIAJCHUE TIE€OMETPUYECKMMHU TIOHATHSAMM W HAaBBIKAMHU IIOCJENOBAaTEIBHO U
MOCTYyNaTeNIbHO, C COOIOICHUEM MPUHIMIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO



CHCTEMY F€OMETPUYECKUX MPEICTaBICHUI 00yJaromuxcs, paciupsist 1 yriayousis e€, oopa3yst mpoyHbIe
MHO>KE€CTBEHHBIE CBS3H.

[lepexoxa K U3y4EHHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE IO3BOJISIET:

co3math ycinoBus i auddepeHuuanuu  oOydeHHs, [OCTPOCHMSI  MHIWBHUIYabHBIX
00pa3oBaTEeNbHBIX IMPOrpaMM, OOECIEYUTh YIIyOJEHHOE H3YyYEHHE T€OMETPUU KakK COCTaBIISIOIICH
yueOHOro npeamera «MareMaTHuKay;

MOJIrOTOBUTH 00YYAIOIIUXCS K MPOIOHKEHUIO N3YUEHHSI MATEMaTUKH ¢ Y4€TOM BbIOOpa Oymyriei
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEXKY 0OLIUM U MPo(ecCHOHAIBHBIM 00pa30BaHUEM.

Ha uzydenue yuebnoro xypca «I'eomerpusi» Ha yriry0iaéHHoM ypoBHe oTBoAuTCs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Henenro), B 11 kmacce — 102 yaca (3 yaca B HEICIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ MIIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTb, MPOCTpaHCTBO. [loHsiTHE 00
AKCMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOE pacnosioKeHUE NPSAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECSH, NapaJlIeIbHbIE H
cKkpeuuBaromuecs npsaMbsle. lIpu3Haku ckpemmBaromuxcss npsaMmeiX. [lapannenbHOCTh OPSAMBIX U
IJIOCKOCTEM B MIPOCTPAHCTBE: MTapaJUICIbHBIC MIPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIIBHOCTh TPEX MPSAMBIX,
napajuieIbHOCTh MPSAMOI U TIocKoCcTH. [lapanienbHoe U LIeHTpabHOE TPOEKTUPOBAHKE, U300paKeHE
¢uryp. OCHOBHBIC CBOMCTBA MapaIeTLHOTO MPOCKTHPOBaHUS. M300paxkenue Guryp B mapamienbHOU
MPOEKUMU. YIJIBI C COHANpPABJICHHBIMU CTOPOHAMM, YIOJ MEXIAY MNPSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh TJIOCKOCTEW: MapajuIebHbIE IUIOCKOCTH, CBOMCTBA NApaUICNIbHBIX IIJIOCKOCTEH.
[Ipocreiimue npocTpaHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpadJlp, Mapaljiesienumes], MOCTPOCHHE
CCYCHMUI.

[lepneHUKYyIAPHOCTh MPSAMONW U IIJIOCKOCTH: MEPIECHIUKYJIAPHBIE MNpPsSMbIE B IMPOCTPAHCTBE,
IIPSIMBIE NTAPAJUICIIBbHBIE U NEPIEHANKYJISIPHBIE K INIOCKOCTH, ITPU3HAK IEPIEHAMKYIIPHOCTH IIPSIMON U
IJIOCKOCTH, TEOpeMa O MpsSMON MEepPHEeHIUKYISAPHOU MIOCKOCTU. OpPTOrOHaIbHOE MPOECKTUPOBAHHE.
[lepneHuKynsp M HAKIOHHBIE: PAaCCTOSHME OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT HIPSIMOM A0
IUIOCKOCTH, TPOEKIHs (QUrypbl Ha IUIOCKOCTh. [lepneHAMKYyIsSIpHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIEHANKYISIPHOCTU JBYX IUIOCKOCTEN. TeopemMa o TpEX nepneH uKyJsapax.

VYTIibl B IpOCTPAHCTBE: Yol MEXKAY MPSAMOM U INIOCKOCTBIO, JBYTPAHHBIN YTroJl, IMHEHUHBIA yro
IBYTrpaHHOro yria. TpéxrpaHHblid U MHOrorpaHsble yribl. CBONCTBA MJIOCKUX YIJIOB MHOTOTPaHHOIO
yria. CBOMCTBA INIOCKUX M JBYI'PAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl KOCUHYCOB U CHHYCOB
JUT TPEXTPAHHOTO YTJIA.

MHOrorpaHHuKHa

Buasl MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipu3ma: n-yrospHas mpusma, npsMas U
HAKJIOHHAs TpPHU3MBbI, OOKOBas W MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, mpsMOyroJibHBIHA
napajuiejenume] U ero cpoicrBa. Kparuaiimme nmyTd Ha IOBEPXHOCTM MHOIOTpaHHUKa. Teopema
Oinepa. [IpoctpancTBenHas Teopema Iludaropa. Ilupamuna: n-yrosipHas nupamuaa, NpaBUIIbHAsS U
yceu€HHass nupamuibl. CBoiicTBa pé€dep M OOKOBBIX I'paHed NpaBUIbHOW Nupamujbl. [IpaBuibHbIE
MHOT'OTPaHHUKHU: MpaBUIIbHAS MIPU3Ma U IIpaBUJIbHAS NMpaMuUa, IpaBuibHas TPEYroyibHas MupaMuia u
MpaBWIbHBIN TeTpasp, KyO. IlpencraBienne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTadp, NOAEKadIp U
HUKOCAdIP.

Brruucienue 571€MEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yriel. [lmomans OokxoBOi
MOBEPXHOCTU U TIOJIHOW MOBEPXHOCTH MPSMOW MPHU3MBI, IUIOIAJAb OCHOBaHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsMOM mpusMmbl. [lnomaas OOKOBON MOBEPXHOCTH U IOBEPXHOCTH IPAaBHIBHOM
MIApaMU/Ibl, TEOpPEMA O IJIOLAAU YCEUEHHON TUPaMUIBI.

CuMMeTpHs B IPOCTPAHCTBE. DIEMEHTHI CUMMETPHUH NMPABUIBHBIX MHOTOTPAHHUKOB. CUMMETpus
B IIPaBUJIBHOM MHOTOTPAaHHUKE: CHUMMETPHUs MapajuleJenuIena, CUMMETPUsS IPaBUIBHBIX IIPU3M,
CUMMETpPHUS TPAaBUIILHON MUPAMU/IBIL.

BexkTophl M KOOPAUHATEI B IPOCTPAHCTBE

[loHsATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHBIE U IIPOTUBOIIOJIOKHO HAIIPABIIEHHBIE BEKTOpPBI. PABEHCTBO BEKTOPOB.
JIelCTBUS C BEKTOPAMHU: CIOKEHHUE W BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE
BEeKTOpa Ha 4yucio. CBOICTBaA ClI0KEHUsI BEKTOpOoB. CBOMCTBA YMHOKEHHSI BEKTOpa Ha uncio. [lonsatue
KOMIUTaHapHble BEKTOpbl. I[Ipu3Hak komIuiaHapHOCTHM TpEX BeKTOpoB. lIpaBmino mapamnenenunena.
TeopeMa 0 pa3noKeHHH BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsmoyrosbHas cucrema
KoopaMHAaT B npocTpaHcTBe. KoopaumnaTel BekTopa. CBsA3b MEXAYy KOOpJAMHATaMH BEKTOpa U
KOOpJAMHATaMM TOYEK. YTOJI MEXAy BeKTopaMu. CKaJsipHOE IPOU3BEAECHNUE BEKTOPOB.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYHEBHOI'O KYPCA «'EOMETPHSI»
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:kiaHcKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYAIOMIETroCcsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUHCKOro O0OIIecTBa, MPEJCTaBICHHE O MaTeMaTHMYECKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JIPYTOE),
yMEHHE B3aHUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTaMH B COOTBETCTBUU C UX (YHKUUAMHU H
Ha3HA4YCHHEM;

2) NaTPHOTHYECKOE BOCIIUTAHNUE:

c(OPMHPOBAHHOCTh POCCHIMCKON TPaKJAHCKOH WACHTHYHOCTH, YBaXCHHS K MPOLUIOMY U
HACTOSIIIEMY POCCUHWCKOM MaTEMaTUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHUKEHUSAM POCCUHCKHUX
MAaTEMaTUKOB U POCCHICKOW MATEMATHYECKOW IIKOJIbI, UCIOJIb30BAHUE ATHUX JOCTUKEHHUH B JIPYTUX
HayKaX, TEXHOJIOTUSIX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCHUHCKOrO Hapojaa, cHOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO TMOBEJICHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUU HAYKH U
JesITeIbHOCThIO YYEHOT0, 0OCO3HAHHUE JINYHOTO BKJIaJ[a B OCTPOSHUE YCTOWYUBOTO OyaAyIIero;

4) 3cTeTHYECKOe BOCITUTAHME:

3CTETUYECKOE OTHOILLIEHHWE K MHpPY, BKIIOYAs ACTETUKY MAaT€MAaTHUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJad, pEIICHUH, pPACCYXKICHUH, BOCIPUUMYHBOCTh K MATEMAaTHYCCKUM acCleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocMUTAHUE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTUYECKHWE 3HAHUA B HMHTEpPEcax 3/J0pPOBOTO U
0e3omacHOTO 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0OPOBBIO (3I0POBOE IUTAHWE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATUA M OTAbIXa, peryisipHas (u3nueckas aKTUBHOCTbH), (QHU3UUYECKOe
COBEPILIEHCTBOBAHMUE MPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEIIBHOCTHIO;

6) Tpy10BO€ BOCIUTAHME:

TOTOBHOCTh K TPYyAy, OCO3HAHHWE IIEHHOCTH TPYIOJIOOMs, MHTEpEC K pa3IudHbIM cdepam
npodeccHoHabHOM JEeSTeNbHOCTH, CBSI3aHHBIM C MAaTEeMaTHKOH U €€ NPUIIOKEHUSMH, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccun W peasu30BBIBATH COOCTBEHHBIE KU3HEHHBIC
IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHMYECKOMY OOpa3OBaHUI0O U CaMOOOpPa30BaHHUIO Ha
MPOTSDKEHUM BCEH KU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUM MPAKTHUYECKUX 3aaad
MaTeMaTUYeCKOW HalpaBJIE€HHOCTH;

7) KOJIOTHYECKOEe BOCTIMTAHME:

c(hOPMHUPOBAHHOCTH IKOJIOTUIECKON KYJIbTYPhl, TOHUMAaHNE BIUSHHS COIUAIBHO-DKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME MPHUPOAHONM M COLMAJIbHOW Cpellbl, OCO3HAaHUE TJI00ANBbHOIO XapakTepa
HKOJIOTMYECKUX TPOOIJIeM, OpUEHTAIIHS Ha TPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUH I pelIeHUs 3a/1a4 B
00JIaCTH OKpPYIKaIoIIel Cpeibl, INIAHUPOBAHUE TTOCTYNKOB M OIEHKH MX BO3MOHBIX MOCJIEICTBUM s
OKPY’KaloIlleH cpepl;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKd W OOIIECTBEHHON MPAaKTHUKWA, TTOHMMAaHUE MAaTeMAaTHYEeCKOW HayKh Kak cepbl YeTOBEYECKON
NEeSATEeIbHOCTH, JTAlOB €€ Pa3BUTHUS M 3HAYMMOCTH JJIsl Pa3BUTHUS IUBUJIM3ALIMM, OBIAJCHHUE SI3BIKOM
MaTeMaTUKU U MaTEMaTUIECKON KyIbTYypOH KaK CpEJICTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATh
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO IS TEIbHOCTh MHIUBUIyaIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jjornueckue AeHcTBUS:

BBISIBJISITH M XapaKTepU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEeMATUYECKUX OOBEKTOB, MOHSITHI,
OTHOIIEHWHA MEXKIy TMOHATHAMH, (OPMYJIUPOBATh OMPEIACICHUS TOHSATHH, YCTaHABJIMBATH



CYIIECTBEHHBIH MpH3HAK KJAacCHU(UKAIMK, OCHOBAaHHS i OOOOIIECHHS W CpPaBHEHUS, KPUTEPUHU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OpMYyIUpoOBaTh U INPeoOpa3oBBIBATh CYKICHUSA: YTBEPIUTEIbHBIE H
OTpULIATEIIbHBIE, €AUHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOPEUHs B (aKTax, JaHHBIX,
HaOJMIOACHUAX M YTBEPXKACHUSAX, Ipe/ularaTb KPUTEpUU IS BBIBJIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JeaTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTUKM, JEAYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKIIIOYCHUH, YMO3aKIIIOUCHUN TI0 aHAJIOTHH;

IIPOBOJIUTh CAMOCTOATENIBHO JI0KAa3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKICHWH (TMpsiMble M OT
MPOTHBHOTO), BBHICTPAMBATh apPryMEHTAIMIO, NMPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXIEHUS U BBIBObI;

BBIOMpPATh CIOCcO0 pelieHust y4eOHOW 3anauu (CpaBHHMBATh HECKOJIBKO BAPHAHTOB PELICHHMS,
BbIOMpPATh HauboJee MOIXOAAIIMNMI ¢ YYETOM CaMOCTOSITENbHO BBIIECICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBaTebcKue 1elcTBUA:

UCIOJIb30BAaTh BOINPOCHl KaK HCCIEA0BAaTEIbCKUI MHCTPYMEHT IO3HaHUs, (HOPMYIUpPOBATh
BOTIPOCHI, (PUKCHPYIOIIHE MPOTUBOPEUNE, MPOOIEMY, YCTaHABINBATH UCKOMOE M TaHHOE, (POPMHPOBATH
TUIIOTE3Y, apIyMEHTUPOBATh CBOKO MMO3UIIUI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHMPOBAHHBIA AKCIIEPUMEHT, MCCIIECAOBAHUE IO YCTAHOBJICHUIO
0COOEHHOCTEM MaTeMaTH4YecKoro OOBEeKTa, SBJICHMS, IMPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MeEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENILHO (pOPMYJIMPOBaTh O0OOLIEHHS M BBIBOABI IO pe3ysbTaTaM MPOBEIEHHOIO
HAOJIOACHUS, WCCIIEOBAHUS, OLEHUBATH JOCTOBEPHOCTH ITOJNYYEHHBIX pPE3YJIbTAaTOB, BHIBOJAOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAK)KE BBIIBUTAaTh MPEATIOIIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pa6ora ¢ undopmanueii:

BBISIBJIATh J1eUIUTHI MH(OpPMAIMM, JAaHHBIX, HEOOXOIMMBIX JUId OTBETa Ha BOIPOC M Ui
peIIeHHs 3a/1a9H;

BbIOMPATh HH(GOPMAIIMIO U3 UCTOYHHUKOB Pa3JIMYHbIX TUIIOB, AHATU3UPOBATH, CUCTEMATH3HPOBATh
¥ MHTEPIIPETUPOBATH HHOOPMAIIHIO Pa3IMIHBIX BUJOB U (OPM IPEIICTABICHHS,

CTPYKTYpPHUPOBaTh HH(OpMAIMIO, MPEICTaBIATh €€ B Pa3MYHbIX (opMax, HIUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HaIEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENEHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMmyHukaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el cTBUS

Oomenue:

BOCIPUHUMATH U (OPMYIUPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSMHU U LIETSIMU OOIICHHUS,
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TOLIKy 3pCHI/I$I B YCTHBIX N IIHCBMCEHHBIX TCKCTaX, AaBaThb
MOSICHEHHUSI 110 XO/1y pelIeHHs 3a/1a4i, KOMMEHTHPOBATh MONyUYEeHHBIN pe3ybTaT;

B X0J1¢ 00CYKJICHUS 33]]aBaTh BOTIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI, IPOOIEMBI, peraeMon
3a/lauM, BBICKA3bIBATh MWJICH, HAIICIEHHbIE HA TOUCK pPEIICHHUs, COMOCTAaBISITH CBOMU CYXKICHHUS C
CY)KJIGHI/IHMI/I )Ipyrl/IX y‘-IaCTHI/IKOB Juajora, O6H3py>I(I/IBaTB pa3J'II/I‘-II/Ie U CXOACTBO HO3HHI/II>1, B
KOPPEKTHOI opMme GopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

Hpe)ICTaBJ'ISITB pesynLTaTm pemeHI/m 3aga4u, 3KCHepI/IMeHTa, HCCICI0BaHUsI, HpOGKTa,
CaMOCTOSITENTFHO BBIOMPATh (opMaT BBICTYIUICHUS C y4€TOM 3adad Mpe3eHTAllMd W 0CcoOeHHOCTen
ayJTMTOPUH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

Camoopranmu3anus:

COCTaBJIATH IUIaH, AITOPUTM PELLEHUS 3a]]aul, BEIOUpATh COCO0 pelIeHus ¢ yUETOM UMEIOIIUXCS
peCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUaHTHl pEIIEHUI ¢
y4€TOM HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEJIEKT:



BJIaJIeTh HAaBBIKAMHU I103HABATEIbHOM pe(IEeKCHM Kak OCO3HAHMS COBEpUIAEMBIX NEHCTBUN WU
MBICIIMTENBHBIX MPOLECCOB, MX PE3yJIbTaTOB, BJIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
mporiecca 1 pe3yJbTaTa pelieHus MaTeMaTHYeCKOn 3a1au;

IPEIBUAETh TPYTHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUH 33141, BHOCUTh KOPPEKTUBBI
B JICATETLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HANJEHHBIX OLIMOOK, BBISIBICHHBIX
TPYJAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJbTaTa IEU U YCIOBHUSAM, OOBACHATh MPUUMHBI JOCTHXKEHUS WU
HEIOCTUKEHUS DPE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLIEHKY NPHOOPETEHHOMY
OTIBITY.

CoBMecTHast 1eITeJIbHOCTh:

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHANBUAYIBHOW PabOTHI IPH PELICHUN
y4eOHBIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHOH A€ATEeNbHOCTH, INIAHUPOBATh OPraHU3aLUI0 COBMECTHON
paboThl, pacmpenensTb BUIBl pabOT, JOrOBapUBATHCA, OOCYXKIAThb MPOIECC U PEe3ysIbTaT pPabOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

y4acTBOBAaTh B IPYMIOBBIX opMax paboThl (00CyXaeHHs, 0OMEH MHEHHH, «MO3TOBBIEC IITYPMbBD»
U UHbIE), BBINOJHATh CBOIO 4YacTh pabOThl U KOOPIMHHPOBATH CBOM JEHCTBUS C JPYTUMHU UJEHAMHU
KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJI/1a B OOIIMI MPOAYKT O KPUTEPHUSIM, CPOpPMYyITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIbTATDI

K konity 10 kiacca o0ydJarOmmics HAydYnTCs:
CBOOOJITHO OMEPUPOBATH OCHOBHBIMH TMOHSATHSIMU CTEPEOMETPUM TPU PEUICHUU 3a/lady U MPOBEACHUHU
MaTEMaTHYECKUX PaCCy KICHUM;
MIPUMEHATHh AKCUOMBI CTEPEOMETPHUU U CICACTBHUS U3 HUX MIPH PEUICHUU T€OMETPUUCCKUX 3a]1a4;
KJIacCU(UIIUPOBATh B3aMMHOE PACIIONIOKEHHUE MPSAMBIX B MPOCTPAHCTBE, IIIOCKOCTEH B MPOCTPAHCTBE,
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE;
CcBOOO/JIHO OINEpPUPOBATH MOHITHUSIMH, CBSI3aHHBIMU C yrjaMH B IPOCTPAHCTBE: MEXAY NPSIMBIMU B
MIPOCTPAHCTBE, MEXKIY MPSIMOUN U TIOCKOCTHIO;
CBOOO/IHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTpPaHHUKAMU;
CBOOOJITHO pacIiO3HaBaTh OCHOBHBIC BUJIBI MHOTOTPAHHUKOB (MpH3Ma, MUPAMUJIA, TPSIMOYTOJbHBIN
napajuienenumnesn, Kyo);
KJIacCU(PUIIUPOBATh MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS JJIs KJIIACCU(PUKALINH;
CcBOOO/IHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C CEUEHHEM MHOTOTPAHHHUKOB MJIOCKOCTHIO;
BBITIOJIHSTh TapajuleNIbHOE, IIEHTPAJbHOE M OPTOTOHAIBHOE MPOEKTUPOBaHUE (GUTYpP HaA TUIOCKOCTb,
BBITIOTHATH H300paskeHus (PUTyp Ha MIOCKOCTH;
CTPOUTDH CEYEHHUsI MHOTOTPAHHUKOB Pa3TUYHBIMU METOaMU, BHITIOIHATH (BBIHOCHBIE) TIIOCKUE YEPTEKHU
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHH3Y;
BBIYUCIISTH TUJIOMIAU TMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, MUPaAMUJA), TEOMETPUUYECKUX TEel C
npuUMeHeHneM (hopMy;
CBOOOJTHO OTIEPUPOBATH MOHATUAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh CHMMETPHH,
L[EHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPBHI;
CBOOOJTHO OTIEPUPOBATH MOHITHSIMHU, COOTBETCTBYIOIIIMMH BEKTOPaM M KOOPJAMHATAM B ITPOCTPAHCTBE;
BBITIONHSATH ICUCTBUS HAJl BEKTOPaMU;
pemarh 3aladyd Ha JOKA3aTebCTBO MAaTEMAaTHYECKHUX OTHOIIECHHUN W HAXOXIEHHE TCOMETPUUYECKHUX
BEJIMYMH, TPUMEHSS W3BECTHBIE METOJbI MPHU PEHICHHMH MaTeMAaTHYeCKHUX 3a7ad TOBBIIICHHOTO H
BBICOKOTO YPOBHS CIIO)KHOCTH;
MPUMEHATHh MPOCTEHIINE MPOTrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKALMOHHBIE CUCTEMBI MPU
pEIIeHN CTEPEOMETPUIECKUX 3a/1aY,
U3BJIEKAaTh, TPeoOpa3oBBIBATH W  WHTEPIPETUPOBATH HMHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
TreOMETpUUYECKHX (PUTypax, MPEICTABICHHYIO Ha YEPTEKax U PUCYHKAX;
MPUMEHSITh TONyUYEeHHBIC 3HAHUS HA TPAKTUKE: CPaBHUBATh W AHAIU3UPOBATH peajbHbIC CHUTYAIlUH,
MPUMEHATh M3YYCHHBIC TOHATHS B TMPOIIECCE MOUCKA PEIICHHUs] MAaTEMaTHYECKH CPOPMYITHUPOBAHHON
MpoOJIeMbI, MOJIETHPOBATh PEabHBIE CHTYyaIllMd Ha S3BIKE T€OMETPUHU, HCCIENOBATh MOCTPOCHHBIE



MOJICIM C HCIOJb30BAHUEM TEOMETPUYECKMX TMOHATUH M TeopeM, ammapara aireOpbl, perarh
MIPAaKTUYECKHUE 3aa4H, CBI3aHHbBIE C HAXO0XICHUEM T€OMETPUYECKUX BEIUYMH;

UMETb TNPEJICTaBIECHUs] 00 OCHOBHBIX dTalax pa3BUTHs T'€OMETPUU KaK COCTaBHOM yacTu (pyHIameHTa
pa3BUTHS TEXHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3zieiioB U TeEM IpOrpaMMbl ‘ KonnyecTBo yacos
n/n Bcero| KonrposbHbie [pakTryeckue
paboThI paboThI
|l HBBCI[CHI/IC B CTEPEOMETPHUIO H 23 H 1 “
|2 HBSaI/IMHOG pacIoyo’KeHNe MPSIMbIX B IPOCTPAHCTBE H 6 H 1 “
3 [TapamenbHOCTE NPAMBIX U IIJIOCKOCTEN B 8 1
POCTPAHCTBE
4 [lepneHIUKYISIPHOCTH MPSAMBIX U TIOCKOCTEH B 25 1
IPOCTPAHCTBE
|5 HYFJILI U PACCTOSIHUS H 16 H 1 H
|6 HMHOFOFpaHHI/IKI/I H 7 H 1 H
|7 HBCKTOpLI B ITPOCTPAHCTBE H 12 H 1 H
8 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3aIUs 5 1
3HAaHUUI
|OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME || 102 | 8 [ 0




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KosmuecTBo yacoB [Hara
n/n Bceero|| Kontpossusie || [Ipaktuueckue || 13YICHUA
paboThl paboThl

1 ||OcHoBHBIE TpaBUIa H300pAKEHUS Ha PUCYHKE TIJIOCKOCTH, 1 02.09
napajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

2  |TloHSTHSA CTEpEOMETPUH: TOUKA, IPSAMAs, IJIOCKOCTh, IPOCTPAHCTBO. 1 03.09
OcHOBHBIE IpaBUIa U300paKEHHsI HA PUCYHKE IIOCKOCTH,
napajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

3 |[[lonsTHs: IEpeceKaromuecs MIOCKOCTH, TIEPECEKAIOIIUECS MPsMast | 1 04.09
IUIOCKOCTB; TIOJTYIIPOCTPAHCTBO

4 |IloHsATHS: IepeceKarouIrecs INIOCKOCTH, MepeceKatoniecs npsamas u || 1 09.09
IUIOCKOCTb; MOJYIPOCTPAHCTBO

5 |[MHororpanHukH, H300paKeHUE MPOCTESHUIITUX MPOCTPAHCTBEHHBIX 1 10.09
buryp, HeCyleCTBYIOINUX O0OBHEKTOB

6 |[MHOrorpaHHUKH, H300pakeHUe MPOCTEUIINX MPOCTPAHCTBEHHBIX 1 11.09
buryp, HeCyIeCTBYIOIMIMNX 00BEKTOB

|7 ”AKCI/IOMI)I CTEPEOMETPHUH U TIEPBHIE CIECTBHUS U3 HUX H H H H 16.09

|8 ”AKCI/IOMI)I CTEPEOMETPUU U MEPBbIE CIEACTBUS U3 HUX H 1 H H H 17.09

9  ||AKCHOMBI CTEPEOMETPHH U TIEpBbIE ClIeACTBUSA U3 HUX. COCO0BI 18.09
3a/laHus IPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HaUEHUs
IPSMBIX M IJIOCKOCTEHN

10 ||U306pakenue ceueHuit mupamMusl, Ky0a v MpU3MbL, KOTOpbIE 1
IpOXoJAT uepe3 ux péodpa. M3o0paxeHue nepecevueHus NoIydeHHBIX 23.09
iockocTeil. PackpaiimBanyue NOCTPOSHHBIX CEUYCHUH Pa3HBIMU
[[BETAMU

11 |[M300pakeHue ceueHni mupaMubl, Kyoa v IpU3Mbl, KOTOpbIE 1
IpoXoJAT uepe3 ux péodpa. M3zo0parkeHue nepecedeHus moxy4eHHbIX 24.09
IJI0CKOCTEN. PackpammBaHue NOCTPOEHHBIX CEYEHUN Pa3HBIMHU
[[BETAMU




No Tema ypoka KonnuectBo yacoB ‘ JHara
n/m Bcero|| Kourponsnsie || IIpaktnueckne || A3YICHAA
paboThI paboThI

12 ||U300pakenue ceueHnit mupamMmusl, KyOa v MpU3Mbl, KOTOPBIE 1
MPOXOIAT uepe3 ux péopa. M3o0pakeHre nepeceueHus moIydYeHHBIX 25.09
IJI0CKOCTeN. PackpalmBaHue NOCTPOCHHBIX CEYEHUN Pa3HBIMU
I[BETaMH

13 ||U300pakenue ceueHnit mupamMusl, Ky0a v MpU3Mbl, KOTOPBIE 1
IpoXoJaT uepe3 ux péopa. M3o00paxeHue nepeceueHus NoJIyueHHbIX 01.10
IIocKocTel. PackpaimBanne mocTpoeHHBIX CeUCHUI Pa3HBIMU
[[BETAMU

|14 ”MCTOI[ CJIEJIOB ISl IOCTPOCHHUS CEYEHUI H 1 H H H 02.10 ‘

15 |[Merox cnenoB mjist mocTpoeHus ceueHuid. CBOMCTBaA MepeceueHui 07.10
IPSIMBIX U IJIOCKOCTEN

16 |Merox cienoB aiis mocTpoeHus ceueHuid. CBONCTBA mepecedeHni 1 08.10
IPSMBIX U IJIOCKOCTEH

17 |[loctpoenue cedenuii B mupamuze, Kyoe mo Tpém Toukam Ha péopax. | 1 09.10
Co3aHne BBIHOCHBIX YepTeXel U 3alKch [1aroB NOCTPOSHUS

18 ||[loctpoenue ceuenuii B mupamuze, Kyoe no Tpém Toukam Ha péopax. | 1 14.10
Co3anne BBIHOCHBIX YepTEeXKel U 3aIKCh IaroB OCTPOCHUS

19 |[[TocTpoeHue ceueHuit B mupamMue, Kyoe 1mo TpéM ToukaM Ha peopax. 1 15.10
Co3aHne BBIHOCHBIX YepTeXel U 3alKch [1aroB NOCTPOCHUS

20 |[[TocTtpoeHue cedeHnid B TUpaMue, KyOe o TpéM ToukaM Ha péopax. 1 16.10
Co3aHne BBIHOCHBIX YepTeXel U 3alKch [1aroB NOCTPOSHUS

21 |ToBTOpeHue muanuMmerpuu: Teopema o MpoNopLUHuOHATBHBIX 1 21.10
otpeskax. [logoOue TpeyroibHUKOB

22 |[ToBTOpenue mmanumerpun: Teopema Menenas. Pacuets! B ceuennsx || 1 22.10
Ha BBIHOCHBIX yepTekax. Micropus pa3BUTHS IUIAaHUMETPUU U
CTepEOMETPUH

|23 ”KOHTpOJ'IBHaSI pabota "Axcuomsl crepeoMerpun. Ceuenns" H 1 H 1 H H 23.10 ‘

|24 ||B3a1/IMHoe pacIioyio’KeHNe MPSMBIX B IIPOCTPAHCTBE. H 1 H H H ‘




No Tema ypoka KonnuectBo yacoB JHara
n/n Bcero|| Kourponsnsie || IIpaktnueckne || A3YICHAA
paboThI paboThI

CkpenBarouyecs npsmsele. [Ipu3Haky cKpemyBarOmuXcs NPsSMBbIX. 05.11
[TapamienpHbie MIPsIMbIE B TPOCTPAHCTBE

25 |[Teopema o CyIIeCTBOBAaHHUU U €IMHCTBEHHOCTH MPSIMON 1
napajuieIbHON TaHHOW TIPSIMOM, MPOXOAIICH Yepe3 TOUKY 06.11
IIPOCTPAHCTBA U HE JIEKAILEH Ha JaHHOU npsAMou. Jlemma o
nepeceueHIH MapauIeIbHbIX MPSMBIX ITIOCKOCTHIO

26 ||[TapamienbHOCTB TpeX MpsAMBIX. Teopema o TpEX mapauieaIbHbIX 1 11.11
npsMbIX. Teopema 0 CKPEIMBaOIIMXCS MPSIMBIX

27 |[TapamienpHOe mpoekTupoBaHue. OCHOBHBIE CBOHCTBA 1
napasuieIbHOrO MpoekTHpoBaHus. M3o0paskenue pasHbix Guryp B 12.11
NapaJuIeIbHON MPOEKIIUH

28 |[LlenTpanbHas MPOCKIUs. YTOJ C COHANPABICHHBIMUA CTOPOHAMH. 1 13.11
YT0oa MexXIy MpsIMbIMU

29 |KOHTpOJ‘II>Ha$I pabora H 1 18.11 ‘

30 |[ITonsTHS: MapauIeTbHOCTD MPSIMOM U TUIOCKOCTH B TPOCTPAHCTBE.
[Ipu3Hak nmapayuieabHOCTH MPSMON U TUIOCKOCTH. CBOMCTBA 19.11
napajIeIbHOCTH TMPSIMON M TIIOCKOCTH

31 |eomeTpuyeckue 3aauil Ha BEIYUCICHHUE U JIOKA3aTEIBCTBO, 1
CBSI3aHHBIE C NTAPAJIJIEIIBHOCTBIO IPSIMBIX U IJIOCKOCTEN B 20.11
IPOCTPAHCTBE

32 |[[loctpoenue ceueHus, MPOXOIAIIETO Yepe3 TaHHYIO MPAMYIO Ha 1 25.11
YEpTEKE U MAPAILIEIBbHOTO APYTror NpsiMoi. Pacuér oTHOIIEHMI

33 |[[TapamiensHas IpOSKIHs, IPUMEHEHHUE JIJIS TIOCTPOSHUS CCUCHUN 1 26.11
Ky0a u napayuienenunena. CBoWCTBa Mapajuieienuneaa u Npru3Mbl

34 |[ITapamienbHble MI0CKOCTH. [Ipu3Haku mapaieabHOCTH IBYX 1 27.11
IIJIOCKOCTEN

35 |[Teopema o mapayuieabHOCTH U €IMHCTBEHHOCTH IJIOCKOCTH, 1
MPOXO/ISIICH Yepe3 TOUKY, He MPUHAICKAITYI0 JaHHOUW MIIOCKOCTH 02.12
Y CIEJCTBHS U3 HEE




No Tema ypoka KonnuectBo yacoB ‘ JHara
n/n Bceero|| Konrponbusie || IIpaktuueckue || A3YICHIA
paboThI paboThI
36 ||CBoiicTBa mapauIeIbHBIX IUIOCKOCTEH: O MapaJlIeTbHOCTH MPSIMBIX 1
MIePECEUCHHS TIPH MEPECEUYCHUH ABYX MapajlIeIbHbIX IJIOCKOCTEH 03.12
TpeThen
|37 ”KOHTpOJ‘IBHaﬂ pabora H 1 H 1 H H 04.12 ‘
|38 ||HOBTopeHHe: teopema [Iudaropa Ha IockocTu H 1 H H H 09.12 ‘
|39 ||HOBTopeHHe: TPUTOHOMETPHS TIPSIMOYTOJILHOT'O TPEYTOJIbHUKA H 1 H H H 10.12 ‘
|4O ||CB017ICTBa Ky0a U mpsIMOYTOJIBHOTO Tapasuiesenue1a H 1 H H H 11.12 ‘
41 ||BblumciieHue AJUH OTPE3KOB B KyO€ U IPSIMOYTOJIbHOM 1 16.12
napaJesenunee
42 |[lepneHAUKYISIPHOCTH MPSAMOM U mIockocTH. [Ipu3Hak 1 17.12
NEePIEHANKYIIPHOCTH MPSIMOI M TUIOCKOCTH
43 |[[lepneHIUKYIAPHOCTD MPSIMOM | TUIOCKOCTH. [Ipr3HaK 1 18.12
NEePIEHIUKYJIIPHOCTH MPSIMOI U TIIOCKOCTH
44 | Teopema O CylIeCTBOBaHUU U €AUHCTBEHHOCTH MPSMOIi, 1 23.12
IpOXOALIeH Yepe3 TOUKY IPOCTPaHCTBA U MEPIEHANKYISPHON K
TUTOCKOCTH
|45 ”HJ‘IOCKOCTI/I Y NIEPIEHANKYJISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX H 1 H H H 24.12 ‘
|46 ”HJ‘IOCKOCTI/I U TIEpIIEHANKYJISPHBIE UM MPSMbIE B MHOIOTPaHHUKAX H 1 H H H 25.12 ‘
47 |Ilepnennukynsp U HakioHHasA. [locTpoeHne nepneHuKyspa u3 08.01
TOYKH HA MPSIMYIO
48 |TlepneHnuKkyIsip U HaKJIOHHASA. [locTpOoCHNE TepIIeHINKYIsIpa U3 1 13.01
TOYKU Ha MPSIMYIO
|49 ||TeopeMa 0 TpEX MeprneHauKysipax (mpsmMas 1 oopaTHas) H 1 H H H 14.01 ‘
|50 ||TeopeMa 0 TPEX NEepNEeHUKYIIpax (nmpsMas u oOpaTHast) H 1 H H H 15.01 ‘
|51 ||Yron MEX/1y CKPELIUBAIOIIUMUCS TPSIMBIMU H 1 H H H 20.01 ‘
52 |[ITouck mepneHIUKYISPHBIX MPSMBIX C TIOMOIIBIO 1 21.01

MNEPNCHANUKYIISIPHBIX IIOCKOCTEH




Ne Tema ypoka ‘ KonnyectBo yacos ‘ Hara
n/m Bcero|| Kourponsnsie || IIpaktnueckne || A3YICHAA
paboThI paboThI

|53 ||OpTOFOHaJIBHOC IPOEKTUPOBAHHE H H H H 22.01

54 |TloctpoeHue ceueHmit Kyoa, MPU3Mbl, TPABUIHBHOM MUPAMHU/IBI C 27.01
IIOMOIIBI0 OPTOTOHAJILHOM MPOEKIINU

55 |[[TocTtpoeHue ceuennii Kyoa, IpU3Mbl, IPABUILHON MHUPAMU/BI C 1 28.01
TIOMOIIBIO OPTOTOHAIBHON IMPOEKITHH

56 ||CuMmMeTpus B IPOCTPAHCTBE OTHOCUTENBHO MI0CKOCTH. [Imockoctu 1 29.01
CUMMETpPHI B MHOTOI'paHHHKaX

57 |[IIpu3Hak HepneHIUKYIIPHOCTH MPSIMOM U THNIOCKOCTH Kak cienctsue || 1 03.02
CHMMETPHHU

58 |[[IpaBmiibHBICE MHOTOTpAaHHHUKH. PacuéT paccTostHUiA OT TOUYKH 110 1 04.02
IUIOCKOCTH

59 |[[IpaBwibHBIC MHOTOTPaHHUKH. PacuéT pacCTOSHHI OT TOYKH /10 1 05.02
TUIOCKOCTH

60 ||CriocoOBI OIyCTUTH MEPIICHINKYJIISPBI: CHMMETPHSI, CABHUT TOYKH I10 1 10.02
napajieIbHON NPAMON

|61 ”CI[BI/IF 10 HeMapaJIeIbHON MPSMOM, H3MEHEHHUE PACCTOSTHUI H H H H 11.02

62 |[KonTposbHas padoTa "B3anMHOE pacioioKeHHE PSIMBIX H 1 12.02
IJIOCKOCTEH B mpocTpaHcTBe"

63 |[[ToBTOpEeHHUE: Yroa Mex1y MPsIMBIMH Ha IJIOCKOCTH, TPUTOHOMETPUS 1 17.02
B TIPOM3BOJILHOM TPEYTOJIBHUKE, TEOpEMa KOCHHYCOB

64 |[loBTOpEeHHE: Yroa MeX/y CKPEeIIMBAIOIIUMUCS MPSMBIMH B 1 18.02
IPOCTPAHCTBE

65 |[eomeTpuyeckre METOIbI BEIYMCIICHUS YTia MEXKTy MPSMBIMH B 1 19.02
MHOTOI'paHHHKaX

|66 ||I[ByrpaHHLII7I yroJi. CBONCTBO JIMHENHBIX YIVIOB ABYIPAHHOTO yIJla H H H H 24.02

67 |[lepnienauKysipHBIE TUIOCKOCTH. CBOHCTBA B3aMMHO 25.02
NEepIEHIUKYJISIPHBIX TNIOCKOCTEH

|68 ”HpHSH&lK NEepIeHANKYISIPHOCTH IIIOCKOCTEH; TeopemMa O MpsiMoi H 1 H H H




No Tema ypoka KonnuectBo yacoB ‘ JHara
n/m Bcero|| Kourponsnsie || IIpaktnueckne || A3YICHAA
paboThI paboThI

NepecedeH sl IByX IJIOCKOCTEN MepHIEeHANKYJIIIPHBIX TPEThEN 26.02
IUIOCKOCTH

69 |[[IpssMOyronpHBIN MapauieNenuIesn; Ky0; n3MepeHus, CBOHCTBA 1 03.03
IPSIMOYTOJIBHOTO NapauIeIenuneaa

70 | Teopema o quaroHaau IPsIMOYTOJILHOTO MapajuieenuIeaa u 1 04.03
CJIEJICTBHE U3 HEE

71 ||CtepeomeTpuiecKkre U MPUKIAIHBIE 3a/1a41, CBSI3aHHBIE CO 1 05.03
B3aUMHBIM PACIIOJIO’KCHUEM MPSIMBIX U TNIOCKOCTH

72 ||[loBTOpEHHE: CKPEITUBAIOIIHNECS MPSIMbIC, TapaJlJIeIbHbIC INIOCKOCTH || 1 10.03
B CTaHIAPTHBIX MHOTOIPaHHHUKAX

73 ||[Tapa mapayienbHBIX MTIOCKOCTEH Ha CKPEIIMBAIOIINXCS TIPSIMBIX, 1
pacCcTOSIHUE MEKAY CKPEUIMBAIOIIUMHUCS MPSIMBIMH B TIPOCTBIX 11.03
CUTYaIUsIX

74 |[PaccTosiHHE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSIMOM 710 1 12.03
TUTOCKOCTH

75 |[BpruncieHue pacCTOSHUN MEXy CKPELIMBAIOIIMMUCS MPSMBIMU C 1 17.03
MOMOIIBIO NEPIIEHIUKYJIIPHON MJIOCKOCTH

76 ||TpéxrpaHHBIH yroJ, HEPaBEHCTBA IS TPEXTPaHHbIX yriioB. Teopema || 1 18.03
[Tudaropa, TeopemMbl KOCUHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO yTia

77 ||[9nemeHTHI chepuyecKoi TeOMETPUHU: T'€0/1e3UYECKHE JIUHNU Ha 1 19.03
3emie

|78 ”KOHTpOJ‘IBHaSI pabota "VYribl U paccTosTHUS" H 1 H 1 H H 31.03 ‘

|79 ”CI/ICTeMaTI/ISaL[I/IH 3HaHMi "MHOIOrpaHHMK U €ro 3JEMEHTHI" H 1 H H H 01.04 ‘

|80 ”HI/IpaMI/L[[a. Buast nupamup. [IpaBunbHas nupamuaa H 1 H H H 02.04 ‘

|81 ||HpI/13Ma. IIpsimas v HaksioHHas pu3Mbl. [IpaBuibHas npuzMa H 1 H H H 07.04 ‘

|82 ||Hp$[M01?I napaieNIeuIe]], MPsIMOYTOJIbHBIN IMapajuiesenumnes, Kyo H 1 H H H 08.04 ‘

|83 ||B51ny1<n51e MHOTOTpaHHHKH. Teopema Ditepa H 1 H H H 09.04 ‘




No Tema ypoka KonnuectBo yacoB ‘ JHara
n/m Bcero|| Kourponsnsie || IIpaktnueckne || A3YICHAA
paboThI paboThI
84 |[Beimykiible MHOTOTpaHHUKH. Teopema Ditnepa. [IpaBuibHble 1 1 14.04
HOJTyTPaBHIIbHbIE MHOTOTPAaHHHUKH
|85 ||KOHTp0JIBHa$I pabota "MHororpaHHuKH" H 1 H 1 H “ 15.04 ‘
|86 ”HOH}ITI/IG BEKTOPA Ha IUIOCKOCTH U B IIPOCTPAHCTBE H 1 H H H 16.04 ‘
|87 ||CyMMa BEKTOPOB H 1 H H H 21.04 ‘
|88 ||Pa3HOCTI> BEKTOPOB H 1 H H H 22.04 ‘
|89 ”HpaBI/IJ'IO napajulelienunea H 1 H H H 23.04 ‘
|90 ||yMHO)KeHI/Ie BEKTOpa Ha YKCIIO H 1 H H H 28.04 ‘
91 |[PaznmosxeHue BeKTOpa Mo 6a3ucy TpEX BEKTOPOB, HE JIEKAIIUX B 1 29.04
OJTHOM TUIOCKOCTH

|92 ||C1<an>1pﬁoe IPOU3BEJICHUE H 1 H H H 30.04 ‘
|93 ”BH‘II/ICJ‘IGHI/IC yIiia MeXJy BEKTOPaMH B IPOCTPAHCTBE H 1 H H H 05.05 ‘
|94 ||HpOCTeI71m1/Ie 3a/1a4¥ C BEKTOpaMH H 1 H H H 06.05 ‘
|95 ||Hpocrel71mne 3a7]a4M C BEKTOpaMH H 1 H H H 07.05 ‘
|96 ||Hpocrel71mne 3a/1a4M C BEKTOPaMH H 1 H H H 12.05 ‘
|97 ”KOHTpOJ‘II)HaSI pabota H 1 H 1 H H 13.05 ‘
|98 ||O6o6meHHe Y CUCTEMATU3alMs 3HAaHUI H 1 H H H 14.05 ‘
|99 ||O6o6meHHe Y CUCTEMAaTHU3alLUs 3HAHUH H 1 H H H 19.05 ‘
|1OO ||O6o6meHHe U CUCTEMAaTHU3aLUs 3HAHUH H 1 H H H 20.05 ‘
|101 ||I/IT0r013a51 KOHTpOJIbHAs paboTa H 1 H 1 H H 21.05 ‘
|102 ||O606H1eHHe Y CHCTEMaTH3alusl 3HAHUH H 1 H H H 26.05 ‘
|OBILIEE KOJIMUECTBO YACOB ITO ITPOTPAMME | 102 | 8 [ 0 [ |
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