CoriacoBaHo Ha necoBeTe
[Ipotokom Ne 1

Ot «30» aBrycra 2021T.

MyHHUIHMIIAIBHOE aBTOHOMHOE 00111e00pa30BaTeIbHOC YUPESIKICHHUE

Cpennsist o0O1ieodpa3oBaTenbHas 1mkona Ne 12 r. Tomcka

T— Yr1Bepxaaro
Hupexrop MAOY COLI Ne 12

3 [Jlaraesa T.A.

OF «i» ceHTs6ps 2021 r
.

Pabouas nporpamma
0 reoMeTpHUH

11 kaacce

Tomck — 2021

Coctasurens: Kosanenko T.1.,

YUUTCJIb MATCMATUKHU



HosicHuTeIbHAS 3amMHCKA
Pa6ouas nporpamma no reomerpuu s 10 knacca pa3padorana Ha ocHOBe:
«  @enepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIApTa CPEIHEro 00IIero 00pa30BaHMsI 10 MaTEMATHKE.
«  OcHOBHO¥ 00pa30BaTEILHON MTPOTPAMMEI CPETHET0 00IIero 00pa30BaHUs 110 MATEMATHKE.
«  COOpHHMK HOPMAaTUBHBIX TIOKYMEeHTOB. Marematuka. [IpumepHsie mporpammel mo matemaruke. D. . Jlnenpos, A. I'. ApkaabeB. Mocksa: [[poda.
« IIporpammer o6meo6pa3oBarenbHbix yupexaenuid. ['eomerpust 10-11 xmaccsl. T.A.BypmuctpoBa. Mocksa «IIpocBemnienney.
YMK.
1. JI C. AranacsH «I'eomerpust 10-11» yaeOHuk 11 00meoOpa3oBaTelIbHBIX yapexaeHnii — Mocksa: [Ipocsemienue.

I'naBHo#i wneabl0 o0pa3oBaHMs SBISETCS DPAa3BUTHE peOEHKA KAaK KOMIIETEHTHOM JMYHOCTH IYTEM BKJIIOYEHHS] €ro B pa3IMyHble BUJBI IIEHHOCTHOU
YeJI0BEYECKOM JesITeNbHOCTU: yue0a, O3HaHMsI, KOMMYHUKalUs, TPpo(ecCHOHATbHO-TPYJOBOM BBIOOD, IMYHOCTHOE CaMOpa3BUTHE, [ICHHOCTHbIE OPHEHTAIUH,
MOMCK CMBICJIOB XH3HeAeATenbHOCTH. C 3TUX MO3UIMIl 00yueHue paccMaTpUBaeTCs Kak IMPOLIECC OBJIAJECHMS HE TOJBKO OMNPENENIEHHON CyMMON 3HaHUN U
CUCTEMOM COOTBETCTBYIOIINX YMEHHUI M HABBIKOB, HO U KaK MPOIIECC OBJIAJACHUS KOMIIETEHIIUSIMHU.

OTO onpenenuio uejau 00yuyeHusi MaTeMaTHKe:

JINYHOCTHOCTHBIE:

— (popMHpOBaHNE OTBETCTBEHHOTO OTHOIIECHUS K YYEHHIO, TOTOBHOCTU M CIIOCOOHOCTH, 00ydYaroIUXCsl K cCaMOpeau3aluy U caMooOpa30BaHNUI0 HA OCHOBE
pa3BUTON MOTHBALMU Y4eOHOM AESITETbHOCTH U JIMYHOCTHOTO CMbICIIA U3YYEHUS MAaTEMaTUKU, 3aMHTEPECOBAHHOCTH B MPHOOPETEHNH U PaCIIMPEHUU
MaTeMaTHYeCKUX 3HAHUN U CITIOCOO0B IEHCTBUI, OCOZHAHHOCTH TTOCTPOEHUS WHINBUYyaTbHON 00pa30BaTeIbHON TPACKTOPHH;

— (hopMupoBaHNE KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUH, B Y4EOHO-HMCCIEIOBATEIbCKOH, TBOPYECKOM M JPYruX BHJAX JEATEIBHOCTU II0
IpeaMeETy, KOTOpasi BBIPAKAETCSl B YMEHUH SCHO, TOYHO, TPaMOTHO M3JIaraThb CBOM MBICIHM B YCTHON M NHUCBbMEHHOM peuM, BBICTPAUBATh apr'yMEHTALMIO U BECTH
KOHCTPYKTUBHBIA [JHAJIOr, NMPUBOJUTH MPUMEPbl M KOHTPIPHUMEpPHI, a TaKXKe MOHMMAaThb M YBa)KaTh MO3UILUI0 COOECEAHMKA, NOCTHraTh B3aUMOIOHUMAaHMI,
COTPYIHHUYATh AJIS JOCTHKEHUS OOIUX PE3yIbTaToOB;

—(hopMHUpPOBaHKE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTHKU.

— pa3BUTHE MPEACTABIECHUSA 00 U3y4aeMblX MAaTEMaTUYECKUX MMOHATHAX U METOAAX KaK BaKHEHIINX CPEeICTBAX MATEMaTUYECKOTO MOIEITMPOBAHUS PEaJIbHBIX
IIPOLIECCOB U SBJIECHUH.

— pPa3BUTHE JIOTMYECKOI'O MBILIUIEHHS: KPUTHYHOCTH (YMEHHME DPACHO3HABaTh JIOTMUECKHM HEKOPPEKTHbIE BBICKA3bIBAHMs), KPEaTUBHOCTH (COOCTBEHHas
apryMeHTalus, OIpOBEePKEHNUs, IOCTAHOBKA 33/1a4, (OPMYIUPOBKA IPOOIEM, HCCIIE0BATENLCKUI IPOEKT U Ap.).

MertanpeaMmeTHbIie:

— (¢dopMHUpOBaHHE CHOCOOHOCTU CaMOCTOSTENIBHO CTaBUTh LE€AM Y4eOHON U HcceloBaTeNbCKON JEATeNbHOCTH, IUIAHUPOBAaTh, OCYILECTBIIATH,
KOHTPOJIUPOBATh U OLICHUBATh yueOHbIE IeHICTBHS B COOTBETCTBUHU C OCTaBJIEHHON 3ajaueil ¥ yCIOBUSIMU €€ BBINOJIHEHUS;

— (GOopMHpOBaHHE YMEHMS CaMOCTOSITEIbHO IUIAHMPOBATH AJbTEPHATHBHBIE NMYTH JOCTHIXKEHUS Liejed, OCO3HaHHO BbIOMpaTh Haumboisiee 3(dexkTuBHBIC
CrocoOBbl peleHus yUeOHbIX U MO3HABATENbHBIX 33/a4;

— (hopMupoBaHHE YMEHHS HaXOJIUTh HEOOXOAMMYI0O MH(OpPMAlMIO B pa3IMYHbIX MCTOUHHUKAX (B CIpaBOYHMKAX, JUTeparype, VHTepHeTe), MpeaAcTaBiIsTh
uHboOpMalMI0O B pa3nuyHOM (opme (CIOBECHOM, TaONMW4YHOM, TpauuecKoi, CHMBOJIMYECKOIl), 0OpabaThiBaTh, XpaHUTh M IeperaBaTh HH(GOPMALHIO B
COOTBETCTBHUH C TIO3HABATEILHBIMU MJIM KOMMYHUKAaTUBHBIMH 33Jla4yaMH;

— (opMupoBaHue BIaJeHUs TPHEMaMU YMCTBEHHBIX JACHCTBUI: onpeeraeHns NOHATHH, 0000IeHNs, YCTAHOBICHNUS aHAJIOTUH, KIacCU(PUKAlUK Ha O CHOBE
CaMOCTOSITEJILHOTO BBIOOpPa OCHOBAaHMM W KPUTEPHEB, YCTAHOBJIEHHS POJOBHJIOBBIX M MPUYMHHO-CIEICTBEHHBIX CBS3€H, IOCTPOCHHUS YMO3AKIIOUEHHI
MHAYKTUBHOT'O, A€yKTUBHOTO XapaKTepa WK 10 aHAJOTHH;



— (hopmupoBaHUE yMEHUs OPraHU30BEIBATH COBMECTHYIO YUCOHYIO JESATCILHOCTh C YUUTEIEM M CBEPCTHUKAMH: ONPEACIATH LENH, PACIPeaeisaTh ¢ YHKINH,
B3aMMO/ICHCTBOBATh B TPYIIE, BBIABUTATH TUIOTE3bI, HAXOIUTH DPELICHHE MPOOJIEeMbI, pa3peniath KOH(MIMKTHI Ha OCHOBE COTJIACOBAHUS TO3WIIMH U ydeTa
WHTEPECOB, apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHE.

IIpeamerHbIe:

— (opmupoBanue yMeHH pabOTaTh C MAaTEMAaTHYECKAM TEKCTOM, TOYHO M TPaMOTHO BBIPaKaTh CBOM MBICIH B YCTHOW M MHCHBMCHHOW pedd, MPUMEHSS
MaTEMaTHYeCKYI0 TEPMHHOJIOTHIO M CHMBOJIMKY, HCIIOJIB30BATh DPA3IIMYHBIC S3BIKM MATEMATUKU (CIOBECHBIM, CHMBOJIMYCCKHN, rpaduuecKkuii, TaOIMIHBIN),
JIOKa3bIBaTh MAaTEMATHUYECKUE YTBEPKICHUS;

— (hopMupoBaHUE YMEHHUS MCIIOIH30BATH OA30BBIC MOHSATHS U3 OCHOBHBIX Pa3/IeiOB COJEpKaHUs (4UCIo, GYHKIHS, YPaBHCHHE, HEPABEHCTBO, BEPOSTHOCTb,
MHOECTBO, J0Ka3aTeIbCTBO U JIp.);

— (hopMupoBaHue TPEACTABICHUM O YUCJIE M YHUCIOBBIX CHCTEMax OT HATYpPaJbHBIX N0 JEUCTBUTEIILHBIX UYMCEN; MPAKTHYECKUX HABBIKOB BBITIOJTHEHUS
YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAIBHBIX BEIYUCICHUN, BHIYUCITUTEIILHON KYJIbTYPHI;

— YMEHHS UCIOJIb30BaTh CUCTEMY (DYHKITMOHAIBHBIX MOHATUM, (QYHKIIMOHATHLHO-TPAQUUECKUX MPEACTABICHUN IS OMIMCAHUS U aHAJIN3a PEaTbHBIX
3aBHCHUMOCTECIA;

— MPEACTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHUPE M O Pa3IMYHBIX CIIOCO0aX WX U3y4eHHsI, 00 0COOCHHOCTSIX BHIBOJIOB U MTPOTHO30B,
HOCSIITUX BEPOSTHOCTHBIA XapaKTep;

— MPUEMOB BIIAJCHUS PA3TUYHBIMU SI3bIKAMU MAaTEMATHKHU (CJIOBECHBIN, CHMBOJMYECKUN, TpadUUeCKUil) Ul HILTIOCTPAIIMU, HHTEPIPETAIUN, apTyMEHTAIIH
1 TI0KA3aTelIbCTBA;

— YMEHUS MPUMEHATh U3yYEHHbIE MTOHATHUS, anmnapaT pa3JIMuYHbIX Pa3/IeIOB Kypca K PEHICHHIO0 MEKIIPEAMETHBIX 3a7a4 U 3a]1a4 OBCETHEBHOM KU3HHU.

Ha ocHoBanuu tpebGoBanuii ['ocyaapcTBEHHOT0 00pa30BaTEILHOTO CTaHAAPTA B COJIEP)KAHUM KaJeHAAPHO-TEMATHIECKOTO TJIAHUPOBAHUS MPEANOJIaracTcst
peanu30BaTh aKTyaJlbHbIC B HACTOAILEE BPEMSI KOMIIETEHTHOCTHBIHN, AEATEIbHOCTHBIN MOAXO0Abl, KOTOPBIE ONPEICTSAIOT 3a1a4u 00yYeHM s :

* CHUCTEMaTH3aIusl CBEJACHHN O YWCIaX; M3YYCHHE HOBBIX BHJOB UYHCJIOBBIX BBIPOXCHUH U (POPMYJ; COBEpPIICHCTBOBAHHE MPAKTUYCCKUX

HaBBIKOB M BBIYMCIUTEIBLHON KYJbTYPHI, PaCIIMPEHUE U COBEPIICHCTBOBAHUE alreOpanvecKoro ammapara, chOpMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, M €0
MPUMEHEHHE K PEIICHUIO MAaTEMAaTUYECKUX U HEMAaTEMAaTUYECKHUX 3a]1a4;

. paciiupeHue M cucTeMaTu3alus OOLUX CBENeHUN O (QYHKIUSAX, MOIMOJIHEHHE Kiacca M3y4aeMbIX (PDYHKIHMM, WJUTIOCTpAlUsl MIHPOTHI
npuMeHeHUs QYHKIUM U1 OTMCaHUs U U3YYEeHUS pealbHbIX 3aBUCUMOCTEN;

. pa3BUTHE TMPEJICTaBICHUM O BEPOATHOCTHO-CTAaTUCTHUUYECKUX 3aKOHOMEPHOCTSIX B OKPYXKAlOIIeM MHpE, COBEPIICHCTBOBAHUE
MHTEJUIEKTYaIbHBIX U PEYEBBIX YMEHHUI IyTeM 000TallleHUsI MAaTEMaTUYECKOTO SI3bIKA, PA3BUTUS JIOTHYECKOTO MBIIIJICHHUS,

. 3HAKOMCTBO C OCHOBHBIMH HJICSIMU U METOJIJaMU MaTeMaTHYEeCKOro aHalln3a;

. OCBOCHHE KOMIIETCHIIMI: Yy4eOHO-II03HABATEIbHONH, KOMMYHUKATUBHOHM, pe(IeKCUBHOM, IUYHOCTHOIO CaMOPAa3BUTHs, LIEHHOCTHO-

OpPHEHTAIIMOHHON U MPo(decCHoHaIbHO-TPYAOBOTO BEIOOpA.

1. Ilnanupyemble pe3yJabTaTbl H3YyYeHHS] Y4eOHOro MpeaMeTa
HSyLICHI/IC reoMeTpuu B 10 knacce Ja€T BO3MOKHOCTH O6y‘laIOH_[I/IMCSI AOCTUYDb CIICAYIOIIHUX PE3YJIbTATOB PA3BUTH:
1) 6é.auunocmuom nanpagnenuu:
L4 C(l)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOIICTO COBPCMECHHOMY YPOBHIO PA3BUTHUA HAYKH U O6H_[CCTBCHHOI>'I MMPAKTUKU, OCHOBAHHOTO HAa JUAJIOIC
KYJIbTYp;
® TOTOBHOCTH U CIIOCOOHOCTE K C&MOCTOHTCHLHOﬁ, TBOp‘-ICCKOﬁ 1 OTBETCTBEHHOM JACATCIIbHOCTH,



3)

TOTOBHOCTH U CLIOCOOHOCTH BECTH JUAJIOT C APYTHUMHU JIFOJbMH, JOCTUTATh B HEM B3aUMOTIOHUMAHUS, HAXOIUTh OOIINE eI U COTPYIHUYATH TS UX
JOCTHKEHHS;
HAaBBIKA COTPYAHHMYECTBA CO CBEPCTHHKAMH, JCTbMH MJIQJIIETO BO3pacTa, B3pOCIABIMA B 00pa3oBaTeNbHOW, OOIIECTBEHHO-TIONE3HOMW, Yy4eOHO-
HCCIIEIOBATEIIbCKOM, TIPOCKTHOM U JPYTUX BHJIAX JIEATCIHHOCTH;
TOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPA30BaHHUIO, Ha MPOTSHKEHUU BCEH KU3HH, CO3HATEIIFHOE OTHOIIICHUE K HETIPE PHIBHOMY
00pa30BaHUIO KaK yCIOBHUIO YCTICITHOW PO(PEeCCHOHATBHON 1 00IIECTBEHHOH JEATEIbHOCTH;
HPaBCTBEHHOE CO3HAHKE M MTOBEJICHUE HA OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX [ICHHOCTEH;

6 MemanpeomMemHomM HAnPaeieHUU:
YMEHHE CaMOCTOSTEIBHO OIPENesITh IENH JCITeIPHOCTH M COCTaBIIATh IUIAHBI JACSATEIBHOCTH; CAMOCTOSITEILHO OCYIIECTBIIATh, KOHTPOJIUPOBATH H
KOPPEKTHPOBATh JCATEIHHOCTh; HCIOJB30BaTh BCE BO3MOXKHBIE PECYpPCHI IS JOCTH)KCHHS ITOCTABJICHHBIX MEJICH W pean3aliy IUIAHOB JICATEIHHOCTH;
BBIOMPATH YCIICITHBIC CTPATETUH B PA3IIMYHBIX CUTYAIHIX;
YMEHHE TPOAYKTUBHO OOIMIATHCS W B3aMMOJCHCTBOBATH B IPOIIECCE COBMECTHOW JIEATEIBHOCTH, YYUTHIBATh TO3UIUH JIPYIHUX YYACTHUKOB JIESTCIHHOCTH,
a¢hdexTuBHO pazpeniaTth KOH(IUKTHI;
BJIJICHUE HABBIKaMU MO3HABATEIILHOH, YUeOHO-HCCIIeIOBATEIBCKOM U TPOSKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3peIIeHUs MTPOOJIeM; CITIOCOOHOCTh U TOTOBHOCTh
K CaMOCTOSATEILHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKHUX 3a7a4, MPUMEHEHHIO Pa3IUIHBIX METOIOB IIO3HAHHS,
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIIFHONW HH(OPMAIIMOHHO-TTO3HABATEIPHON JICATSIIBHOCTH, BKJIIOYAas yYMEHHUE OPHUCHTHPOBATHCS B Pa3IMIHBIX
HMCTOYHUKAX WH(OPMAIINH, KPUTUICCKH OIICHUBATh W HHTEPIIPETHPOBATH HH(DOPMAIIHIO, TTOJTyJaeMYIO U3 Pa3IMIHBIX UCTOYHHKOB;
YMEHHE WCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TexHoyoruil (nanmee — MKT) B penieHuM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 33/1a4 C COOJIOICHUEM TPeOOBaHMI SPrOHOMHKH, TEXHUKH OC30MAaCHOCTH, THTUEHBI, peCcypcoCcOepeKeH s, TPABOBBIX M ITUYECKUX HOPM,
HOPM MH(OPMAITMOHHON 0€30TIaCHOCTH;
BJIaJICHHEC HaBBIKAMH ITO3HABATEIbHON pe(IeKCHU KaK OCO3HAaHWS COBEPIIACMBIX JCHCTBHI M MBICIUTEIFHBIX TPOIECCOB, UX PE3YJIbTaTOB M OCHOBAHHH,
TPaHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MIO3HABATEIIBLHBIX 33714 U CPEJICTB UX TOCTHUIKCHUSI.

6 npeOMemHOM HANPABICHUU:

Upuoopemenue mamemamuyeckux HAHUI:

OCHOBHBIC IOHATHS 1 aKCHOMBI CTEPCOMETPHH,

OnpeneneHI/m ImapajyiCJIbHBIX IIPAMBIX U MJIOCKOCTEH B IMPOCTPAHCTBEC,
OnpeneneHI/m NEPpHNCHAUKYIIAPHOCTH IIPAMBIX U MJIOCKOCTEH B IMIPOCTPAHCTBEC,
ITonstue YIJI0B MCKAY IIPAMBIMHA U INIOCKOCTAMMU, INIOCKOCTAMMU;

ITonsarue BCKTOPOB B IIPOCTPAHCTBCE,

OcHOBHBIC BHUJbI MHOT'OT'PaHHUKOB.

H m MUYEeCK H :
Hcnons30BaTh OCHOBHBIX MOHSATHM U aKCHOM CTCPCOMETPHUH ITPpHU PCHICHUU CTAHAAPTHBIX 3a/1a4 JIOTUYCCKOTO XapaKTepa,
I/Iso6pa>1<aTb TOYKH, ITPAMBIC, IIJIOCKOCTHU ITPU PA3JIMYHBIX B3AUMHBIX PACIIOJIOKCHUAX B IIPOCTPAHCTBC,
BrInoaHATE AeiicTBUS HAJl BCKTOpPaMH B MTPOCTPAHCTBE;

BbInyCKHUK Hay4uTCS:



®  [0JIB30BATHCS A3BIKOM T'€OMETPHUH VISl OTIUCAHUS TIPEAMETOB OKPYXKAIOIIETO MUPA M X B3AMMHOTO PACIIOJIOKCHHUS,

e pacrmo3HaBaTh M U300pakaTh Ha YEPTEkKaX M PUCYHKAX reOMEeTprUIecKre (PUTyphl U TeNa U UX KOH(UTYpaIInK;

® COOTHOCHTH IJIOCKHE T€OMETpHUECKUE QUTYPHI M TPEXMEPHBIE OOBEKTHI C MX OMUCAHUSIMU, YePTEIKAMH, N300pKCHUSIMH;, PA3IHYATh U aHATU3UPOBATH
B3aMMHOE PACIIOJIOKEHUE PUTYP;

® OIEPHUPOBATH C HAYAITBHBIMU IMMOHATHSAMHI TPUTOHOMETPHUH U BBITIOJHATH dJIEMEHTAPHBIC Ollepauy Haa QYHKIUSIMHU YTJIOB;

® IIPOBOJMTH JIOKA3aTEIbHBIC PACCYXICHUS IIPH PEIICHUU 33]1a4, TOKa3bIBaTh OCHOBHBIC TEOPEMBI KypCa;

®  BBIYHCIIATH JTUHEHHBIC 3JICMEHTHI M YTJIbI B TPOCTPAHCTBEHHBIX KOHPHUTYypaIUsaX, 00bEMBI U IO TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI M KX
MPOCTEHIIIIX KOMOWHAITHIA;

®  CTPOHWTH CEUYCHHUS MHOTOIPAHHUKOB U H300paKaTh CEUCHUS TEJI BPAIICHHUS,

® pemrarh MPaKTUYCCKHUE 33/1a4H, CBSI3aHHBIC C HAXOKICHHEM I€OMETPUYCCKUX BEIMYUH (HMCITOJIb3Ys TTPH HEOOXOIUMOCTH CITPABOYHUKHU M TEXHUYE CKUE
CpelCcTBa).

Buinycknux nonyuum 603moxcHocmy.

* 0811a0eMmb MeMoOamMU peulenus 3a0ay Ha 8bIYUCTIeHUS U OOKA3AMEeNbCMEO,

* npUOOpecmuU OnvIM NPUMEHeHUs aleedPauYecKo20 U MpUSOHOMEMpUYECK020 annapama u uoetl O8UNCeHUs NPU PeueHuy 2eoMempuieckux 3a0ad,

* NpUMEHAMb KOOPOUHAMHO-8EKMOPHBIU MeMOO 0I5l BbIYUCTEHUSL OMHOULEHUL, PACCMOAHULL U YIl08,;

* npuUoOpecmu OnvlM UCCIe008aHUsL CBOUCIE PUSYD C NOMOUBIO KOMNLIOMEPHBIX NPOSPAMM,

* npuobpecmu Onvlm GbINOJIHEHUsL NPOEKMO8.

2. Coaep:xaHue y4eOHOro npeamera

HN30panHble BONPOCHI IVIAHUMETPUH

VYTl ¥ OTPE3KH CBSI3aHHBIE C OKPYKHOCTHIO. Pemenne TpeyronsHukoB. Teopema Menenas u Uessl. Dmurc, runepbosia u mapadosia

OcHogHas yenwb - TO3HAKOMHUTH 00YUYaIOIIUXCS C TEOpEeMaMu 00 yrie MeX]1y KacaTeIbHOU 1 XOpJI0ii, 00 OTpe3Kax MepeceKkaroInxcs Xop/, O KBaJpaTe KacaTeJIbHOMH, 0
CBOMCTBaxX M MPHU3HAKAX BIUCAHHOTO M OMUCAHHOTO YeThIpeXyrojpbHuka. @opMylnupoBaTh ONpEAENCHUs JJUIMIICA, TUIEpOOoJbl U Mapaloiibl, BHIBOJUTH HX
KaHOHWYECKHE YpaBHEHUS U U300pakaTh 3TH KPUBHIE HA PUCYHKE.

AKCHOMBI CTEPEOMETPHH

Ocnosnas yelb — IIO3HAKOMUTD 06yqafo1111/1xc;1 C COACpKaHUEM KypCa CTECPpCOMECTPUU, C OCHOBHBIMU IMOHATUAMU U AKCUOMaMH, IMPUHATBIMU B JJAHHOM KYpPCE,
BBIBECTHU IICPBBIC CIICACTBUSA U3 AKCHUOM, HAaTb MNPCACTABJICHUC O T'COMCTPUUCCKUX TCJIaX W HUX NOBCPXHOCTIX, 00 I/I306pa)KeHI/II/I MMPOCTPAHCTBCH HBIX q)I/Ipr Ha
YCPTEIKEC, O NIPUKIIAJHOM 3HAYCHHUU I'COMCTPHU.

H3y‘ICHI/IC CTCPCOMETPHUHN TOJIZKHO 6aSI/IpOBaTLCSI Ha COYETAaHMU HAIJISJHOCTH M JIOTMYECKOM CTPOTOCTH. Onopa Ha HaArisIIHOCTb — HEMPEMCHHOC YCJIOBHUC
YCHCIIHOTO YCBOCHUSA MaTCpHraia, U B CBA3U C 3TUM HYKHO YACIUTH 00JIbIIIOE BHUMAaHUE IIpaBHJIIBHOMY 1/1306pa>1<eH1/110 Ha 4YC€pTCIKE MPOCTPAHCTBCHHBIX (I)I/Il"yp
O,Z[HaKO HarjasigJHOCTh OOJIDKHaA OBITh IIpOHH3aHa CTpOl“OfI JIOTUKOM. Kpr CTCPCOMETPUN NPCABABIIACT B 3TOM OTHOIICHHUU 0ojilee BBICOKHE Tpe6OBaHI/I}I K
o6yqa10umMc;1. B otamuue ot KypCa TNIaHUMCETPUH 3ACCH YXKC C CaMOro Hadalia (I)OpMYJII/Ipy}OTCH AKCUOMBI O B3aUMHOM PACIIOJIOKCHUUN TOYCK, MPAMBIX U



IIJIOCKOCTEN B IPOCTPAHCTBE, U AAJIe€ U3YYECHHE CBOMCTB B3aMMHOIO PACIOJIOKEHMS NPAMBIX U IUIOCKOCTEHM IIPOXOJUT HA OCHOBE ITUX aKCHMOM. Tem cambIM
3a/1aeTCs BBICOKMM YPOBEHb CTPOTOCTH B JIOTMYECKUX PACCYKIECHUAX, KOTOPBIN JOJDKEH BBIICPKUBATHCA HA MPOTSHKEHUU BCErO Kypca.

Hapa.]'l.]'le.]'leOCTl) NPpAMBIX U IJIOCKOCTeEl

[TapamenpHOCTE NPAMBIX, NPSMOM M INIOCKOCTH. B3aMMHOE pacnosioKeHue ABYX MPSIMBIX B IPOCTPAHCTBE. YTIOJ MEXAY IBYMS IPSAMBIMH.
[TapannensHOCTH IWIOCKOCTEN. TeTpasap u napaiesnenunes.

OcHosnas yenb — cHOPMUPOBATH MPEJCTABICHUS YUYAIIUXCS O BO3MOXKHBIX CIy4asX B3aUMHOTO PACIOJIOKEHHUS IBYX MPSIMBIX B MPOCTPAHCTBE (TIpsIMbIE
MEPECCKAIOTCH, IPAMBIC MapAJUICIIbHEBI, ITPAMBIC CKpCHII/IBaIOTCH), HpSIMOI\/'I " IINIOCKOCTHU (HpﬂMafl JIC)KUT B INIOCKOCTH, IIpsAAMas U IMJIOCKOCTb MEPECCKAIOTCH, IIpAaMas
U TUIOCKOCTh NapajulebHbl), U3yYUTh CBOMCTBA U MPU3HAKH MapaJIEIbHOCTH MPSAMBIX U MJIOCKOCTEN.

Oco0eHHOCTh TaHHOTO Kypca COCTOUT B TOM, YTO YK€ B IEpPBOIl IJIaBe BBOAATCSA B paCCMOTPEHHME TETpadp U MapajlieenuIe]] U YCTaHABIIMBalOTCS HEKOTOPbIE
nX CBOMCTBA. ITO Ja€T BO3MOXHOCTH OTpa6aTBIBaTB MOHATHUA MapaUICIBHOCTU IIPAMBIX H IIOCKOCTEN (a B CJ'IC}IyIOHICfI TJIaB€ TaKXE€ HW IIOHATUA
MEPIEeHIUKYIIPHOCTU NPSAMBIX U IJIOCKOCTEH) Ha 3TUX JIBYX BHJIOB MHOTOTPAaHHUKOB, YTO, B CBOIO OYEPE]b, CO3/1AaET OMPECIICHHBIN 3a/1e] K TJlaBe
((MHOFOFpaHHI/IKI/I». OT]I@HBHBIﬁ IIYHKT IOCBAIICH IMOCTPOCHUIO Ha YCPTEIKE CeueHUit TETpadapa W MapajliCICIMIICaa, YTO NPCACTABIACTCA BaXXHBIM KaK JIA
pEeICHNA TCOMECTPUYICCKHX 3a1a4, TaK U, BOO6I]_[e, JJIg pa3sBUTHUA TPOCTPAHCTBECHHBIX HpeJICTaBJ'IeHI/Iﬁ ydJamunxcs.

B pamkax 3TOil Tembl ywalmimecs 3HAKOMATCS TakKe C IMapayielbHBIM MPOEKTUPOBAHUEM M €ro CBOMCTBAMM, MHCIIOJIB3YEMBIMH MpU H300paKEHUU
MIPOCTPAHCTBEHHBIX (DUTYpP Ha YepTEKe.

IepneHAUKYJAPHOCTH MPAMBIX U IJIOCKOCTEM

[TepneHUKYISIPHOCTD MPSMON W TUIOCKOCTH. [lepneHAMKyIsap W HAKIOHHBIC. YTOJ MEXKIY HPSAMOM W TUIOCKOCThIO. [[ByrpanHbiii yrous. IlepneHAuKyIspHOCTH
IUIOCKOCTEH.

OcHosHast yeib — BBECTH TOHATHS TEPICHIUKYISIPHOCTH MPSIMBIX M TUIOCKOCTEH, W3YYHTh NPHU3HAKH TEPICHAUKYISIPHOCTH TPSIMOM M IUIOCKOCTH, JBYX
IJIOCKOCTEH, BBECTH OCHOBHBIC METPHYECKHE ITOHSTHS: PACCTOSHHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHHE MEXIY MapaUIeIbHBIMU IUIOCKOCTSIMH, MEXITY
MapajuleNbHBIMU MPSMONW U IUIOCKOCTBIO, PACCTOSHHE MEXAY CKPEHIMBAIONIMMUCS MPSMBIMH, YTOJl MEKIY HpSIMOW M IJIOCKOCTBIO, Yroll MEXIy ABYMS
IJIOCKOCTSIMU, H3yYUTh CBOMCTBA MPSIMOYTOJIBHOTO MapaliieNenune/a.

[TonsiTHE NEPNEHIUKYAIPHOCTH U OCHOBAHHBIE HA HEM METPUYECKHE MOHSATHS (PACCTOSHUS, YIJIIbl) CYIIECTBEHHO PACIIMPSIOT KJIACC CTEPEOMETPHUYECKUX 3a1ad,
MOSIBJISIIOTCS. MHOTO 33/1a4 Ha BBIYHCIICHUE, ITUPOKO HCTIONB3YIOIIUX U3BECTHBIC (DaKThl U3 IUTAHUMETPHH.

MHoOrorpaHHuKH

[Tonsitue Muororpannuka. I[lpusma. Ilupamuna. [IpaBuiabHbIE MHOTOTPaHHHUKH.
OcnosHnas yenb — NO3HAKOMUTH 00YJarOIUXCs ¢ OCHOBHBIMHM BHJaMHM MHOTOI'PaHHHMKOB (TIpU3Ma, MUpaMua, yceueHHas nmupamuaa), ¢ Gpopmynoi Ditnepa s
BBIITYKJIBIX MHOTOI'PaHHHUKOB, C MPaBUJIbHBIMU MHOTOTPaHHUKAaMU U 3JIEMEHTaMH UX CHMMETPUH.
C nByMs BHJaMH MHOTOTPAaHHUKOB — TETPa’poOM M MapaliesIeNuIe oM — OOydalolMecs YK€ 3HaKOMbl. Termepb 3TH MpPEACTaBICHUS PACHIMPSIOTCS.
MHOrorpaHHHK onpesenseTcs Kak MOBEpXHOCTh, COCTABICHHAs! U3 MHOTOYI'OJIbHUKOB U OI'PaHHYUBAIOIAsl HEKOTOPOE FeOMETPUUECKOE TeJO (€ro TOKe Ha3bIBAIOT
MHOTOI'PaHHUKOM). B CBSI3M ¢ 3THUM YTOUHSIETCS caMO TMOHATHE F€OMETPUUYECKOTo Tela, JJIS Yero BBOJUTCA elle psiJl HOBBIX MOHATHH (rpaHUYHAs TOYKa (UTYpPHI,



BHYTPCHHSAA TOYKA U T. I[.). VYcBoeHue ux He SIBIsSETCS 00s13aTeIbHBIM JJI1 BCEX 06yan01uch;1, MOKHO OIrpaHUYUTHCA HAlJIAAHBIMU IIPEACTABJIICHUAMUA O

MHOTOTPaHHUKAX.
3. TemaTnuyeckoe IVIaHUPOBAHME
No Kou Jara XapakTepucTHKa OCHOBHBIX BU/IOB /IeSITeJIbHOCTH YYeHHUKA HA YPOBHe
ypo Hassanmue pasgena. Tema -BO YHHBEPCAJbHBIX Y4eOHBbIX [1eHCTBHIl.
<a ypokKa ypo IJIaH Koppek | OcHOBHBIE BONIPOCHI NPH U3YYECHUHU IInanupyemoie npeomemnbwle
KOB ums TeMbl. pe3ynbmamul
1. N30panHble Bonpochl iIaHuMeTpuu (74)
1-2 | Yruel u 0oTpe3KH, CBSI3aHHBIE C 2 CBOJCTBa YIJIOB M OTPE3KOB, CBSI3aHHBIX | 3HATh CBOWCTBA YIJIOB U OTPE3KOB,
OKPY>KHOCTBIO. C OKPY)KHOCTBIO, CBOMCTBA U MPU3HAKU CBSA3aHHBIX C OKPYKHOCTbHIO, CBOMCTBA U
3-4 | PewleHue TPeyroIbHIKOB. BIIMCAHHBIX U OMUCAHHBIX MIPU3HAKU BIIMCAHHBIX U OMTMCAHHBIX
5-6 | Teopema Uessl. Teopema 2 HCTBIPEXYTOTILHUKOB, PEHICHHE HCTHIPEXYTOJBHIKOB, PCIICHHE
TPEYroJIbHUKOB. Bbluncienue TPEYroJIbHUKOB. Bblunciienue
Menenas. GMCCEKTPHC 1 ME/MAH TPEYTOIBHUKA. GHCCEKTPHC M MEIMaH TPEyrobHUKA.
®dopmymna ['epona u npyrue GopmyIbl ®opmyna ['epona u npyrue Gopmynbl
7 dnmnc, runepbora, 1 JUISL TITOIIAAM TpeyroiabHukKa. Teopema JUIS TUTOINAZM TPEyrojpHukKa. Teopema
napaboya. Yepol. Teopema Menernasl. Yessl. Teopema Menenas.
[eoMeTprUecKre MecTa TOUEK B 3a7a4ax | ['€oMeTpruueckue MecTa TOYEK B 3a1a4ax
Ha noctpoenue. ['eomerpruueckue Ha noctpoenue. ['eomerpuyeckue
npeoOpa3oBaHus B 3a/1a4ax Ha npeoOpa3oBaHus B 3aJa4ax Ha
nocrpoerne. O pa3peruMocT 3a1a4 Ha | nocTpoenue. O paspenumMocTH 3a1a4 Ha
OCTPOCHKE. DIUTUIIC, TUIIepOOoIIa, HOCTPOEHHUE. DIUIUIIC, THIIepooa,
napaboJa. napadoua.
PenreHre 3a/1a4 Ha MPUMEHEHUE CBOWCTB | YMeTh PEIIaTh 331a4i Ha COCTABICHUE
Y [IPU3HAKOB. YPaBHEHHUI. IPUMEHEHNUE CBOUCTB U
MIPU3HAKOB.
AKCHOMBI CTEepPeOMETPHH U uX cjaeacTBus (4 4.)
8 | Ilpenmer crepeoMeTpuH. 1 IIpeamer crepeomerpun. 3HaTh aKCUOMBI O B3aHMHOM
AKCHOMBI CTEPEOMETPHUH. OCHOBHBIE ~ TIOHATUSA  CTEPEOMETPHH | PACIIONIOKEHUU TOYEK, MPSIMBIX U
9 HekoTopsie cnenctaus us3 1 (TouKa, npsmas, MJIOCKOCTB, | MJIOCKOCTEH, IBE TEOPEMBI,
aKCHOM. MPOCTPAHCTEBO). HonsTne 00| mokasarenscTBO KOTOPBIX OCHOBAHO Ha




10-11

Pemenue 3amau Ha
MIPUMEHEHHUE aKCUOM
CTepeOMeTpI/II/I Hn Uux
CJICJICTBUH.

aKCMOMAaTU4ECKOM CI0c00e NOCTPOESHHUS
FEOMETPHH.

AKCHOMBI CTEPEOMETPUH.

HekoTopsie cnencTBus U3 akCHOM.
N300pakenne npocTpaHCTBEHHBIX

buryp.

U3Y4YEHHBIX aKCHOMAaX CTEPEOMETPHUH.
YMmern peuaTth 3aJa4 Ha IPUMCHCHUC
AKCHOM CTEPEOMETPHU U UX CIEACTBUM.

I'nagsa |. [lapannensHOCTh NPSAMBIX U MJI0CKOCTel (18 4.)

12-15 | IMapannenbHOCTh MPSMBIX, [MapamienbHOCTh MPSIMBIX, MPAMOM U | 3HATh MOHATHE NapaJUICIBbHBIX U
MPSAMOU U TUIOCKOCTH. MJI0CKOCTH. [Ipu3Haku u cBOMCTBA. CKPEIIUBAIOIINXCS TIPAMBIX, ITOHATHE
MapajuIeIbHOCTH MPSIMOU U INIOCKOCTH,
MIPU3HAK NapAJIIEIBHOCTH MPSIMOHN U
MJIOCKOCTH.
VYMeTh pemiath 3aJ1a4u Ha
HCITOJI30BAaHNE U3YUYEHHBIX TEOPEM
16-20 | B3aumHOE pacIionoKeHHe Omnpe/ieieHne CKPEIUBAOIIAXCS 3HATh ONPEICTICHHE CKPEIINBAFOIIIAXCSI
MPSIMBIX B TIPOCTPAHCTBE. MPSIMBIX, TEOPEMa O PAaBEHCTBE YIIIOB MPSIMBIX, (GOPMYITUPOBKY U
YT0J1 MeXIy MPSIMBIMH. C COHAIPABJIICHHBIMUA CTOPOHAMH, JI0OKa3aTeIbCTBO TEOPEMBI O PABEHCTBE
KonTpoabsHas padora Nel JI0Ka3aTesIbCTBO MPU3HAKA U CBOMCTBA YIJIOB
10 TeMe «AKCHOMBI CKPELIUBAIOIIMNXCS MPSMBIX, IOHITHE C COHAIPaBJICHHBIMH CTOPOHAMM.
crepeomerpun. Bzaumuoe yrila MeXIy NpSMbIMH B IPOCTPAHCTBE. YMeTh 10Ka3bIBaTh MPU3HAK U CBOWCTBO
pacnoso:keHne NpsiMbIx, [IpakTrueckue 3agaHus 10 TEME CKPEIIHUBAIOIIMNXCS MPAMBIX, HAXOIUTh
NPSAIMOii ¥ IJIOCKOCTH. «AxcruoMsl ctepeoMeTpun. Bzaumuoe YroJl MeXAY NPSIMbIMU B IIPOCTPAHCTBE.
(20mun) pacIonoKeHue MpsAMBIX, IPAMOM U YMeTh pemaTh 3a/1a4u 1o JaHHOM TEME.
IIOCKOCTH. YMeTh 1eMOHCTPUPOBATH TEOPETHUECKUE
Y IPAKTHYECKUE 3HAHUA [0 TEME
«AKcHOMBI cTepeoMeTpuu. Bzanmuoe
pacrooKeHUe MPSMBIX, IPSIMOH U
TIJIOCKOCTH.
21-22 | TlapannenbHOCTh MIOCKOCTEH. [TapanienbHOCTb IJIOCKOCTEH, IPU3HAK | 3HATh NOHATHE NapaJLICIbHBIX

MapajieJIbHOCTH ABYX IUIOCKOCTEH.

IJIOCKOCTEH, MPU3HAK MapaieIbHOCTH
JIBYX IUNIOCKOCTEH.

YMeTs pemaTe 3a1a4d Ha TPUMEHEHUE
M3yYEHHBIX CBOMCTB MapaJuIeIbHbIX
IUIOCKOCTEH




23-27 | Terpasap u mapaienenure]. 5 Tetpasap u napayienenumne. 3HATh MOHATHE TETPAdPA, YMETh
CeueHne TeTpadapa U mapaienenunena, | PCaTh 3aladH, CBASAHHBIC
TocTpoerue ceuentii. TETPA3POM. YMein pelaTh 3a1a4u Ha
IIPUMEHEHUE CBOMCTB MapaJljiesIeIuIe 1a.
YMeTh pemaTh 3a1a4u Ha IOCTPOSHHE
CEYEHUH TeTpaszpa U napajjesenumneaa

28 | KourpoubHas pagora Ne 2 1 [IpakTrueckue 3agaHus 110 TEME YMeTb IEMOHCTPUPOBATH IPAKTUYECKUE
o TeMe ((Hapaﬂﬂeﬂl,ﬂoc]"b <<HapaJIJIeJII>HOCTI) IJIOCKOCTEH. 3HAHUA 110 TEMC <<HapaJIJIeJII>HOCTI)
miockocreii. Terpasap. Terpasap. [apamenenunen. mrockocreit. Tetpasap.
Mapajnenenumen». [Tapannenenumnen.

29 | 3a4er nmo Teme 1 Teopernueckue v MPaKTUIECKUE 3HaTh TEOPETUUECKUI MaTepHall 1o TEME.
«ITapanieabHOCTH 3ananus no teme «llapannenbHoCTh YMeTh 1eMOHCTPUPOBATh TEOPETHUECKHE
miockocreit. Terpasap. mockocrteit. Terpasp. Y MMPAKTUYECKUE 3HAHUSA 110 TEME
MMapajnenenumen». [Tapannenenumneny. «[TapamnenbHOCTH TIIOCKOCTEN. Terpasp.

[Tapannenenumneny.
I'nasa |l. [lepneHANKYJISIPHOCTH NPSAMBIX U MuI0cKocTel (19 )
30-35 | IlepneHauKyISIpHOCTD TIPSIMOT | 6 [lepnennukynspHbie npsiMble B| 3HaTh NOHATHE NEPIEHANKYISIPHBIX

" IIJIOCKOCTH.

npoctpancTse. [lepneHaukynspHOCTb
npsMo W miIockoctu. Jlemma o

NEePIEeHINKYISIPHOCTH JIBYX
napajulebHBIX  OPSIMBIX K TpeThel
PSIMOIA, TEOPEMBI, B KOTOPBIX
yCTaHaBIIUBAETCS CBA3b MEXIY

NapajuleIbHOCThI0  MPAMBIX M HX
HNEPIEeHIUKYISIPHOCTBIO K  TIOCKOCTH,
TeopemMa CYIIECTBOBaHUS u
€IMHCTBEHHOCTH MPSIMOIA,
NEPIEeHIUKYISIPHOM TIIOCKOCTH, MPU3HAK
NEePIEeHIUKYISIPHOCTH npsiMOi u
IJIOCKOCTH.

IPSIMBIX B IPOCTPAHCTBE, JIEMMY O
MEePIEeHIUKYISIPHOCTU IBYX
napajuIeIbHBIX IPSIMBIX K TpeTheil
MPSIMOM, TEOPEMBI, B KOTOPBIX
YCTaHABIIMBAETCS CBSA3b MEXKIY
MapauIeIbHOCTHIO MPSMBIX U X
NEPIEeHIUKYISAPHOCTBIO K TNIOCKOCTH,
TEOpEMY CYILLIECTBOBAHUS U
€IMHCTBEHHOCTH MPSMOiA,
NEPIEeHIUKYISIPHON MIIOCKOCTH, MPU3HAK
NEPIEeHIUKYISIPHOCTH MIPSIMON U
MJIOCKOCTH

YMeTh periath 3a1a4d Ha IPUMEHEHHE
MpHU3HAKa MEePIEHANKYIIPHOCTU IPSIMOI
Y TUIOCKOCTH.




36-41

[lepnenpukyisp u
HAKJIOHHBIE. YTOJ MEXKIY
IIPSIMOM U INIOCKOCTBIO.

[IepnieHIuKyISIp U HAKJIOHHAS,
pacCcTOAHKUE OT TOYKH [0 IJIOCKOCTH,
MEXy apaJICIbHBIMU IUNIOCKOCTSIMH,
MEXIy IIPSAMOM U NapAJJICIIbHON el
IIJIOCKOCTBIO, MEXKIY
CKpEUIUBAIOIIMMHUCS IPSIMBIMH, YTOJI
MEXy IPSIMOM M IUIOCKOCTBIO, TEOpEMa
0 TpeX NEPIEeHIUKYIAPaX.

3HaTh NOHATHE NEPIEHANUKYIIApA U
HAaKJIOHHOM, pacCTOSIHUA OT TOYKH JI0
IJIOCKOCTH, MCIKAY IapaJUICIIbHBIMHA
IIJIOCKOCTSIMHU, MEXAY IIPSIMOHN U
[apaJUIEIbHOMN €1 INIOCKOCTBIO, MEK Y
CKpEILIMBAOIIUMHUCS IPSIMBIMU, YIia
MEXKy IIPSIMOH U IUIOCKOCTBIO, TEOPEMY
0 TpeX MEePHEHIUKYIsIpax.

YMeTp pemiats 3aa4M 3a7a4 Ha
BBIYUCIICHUE PACCTOSHHUS, 3a/1a4U C
HCIIOJIb30BAHUEM TEOPEMBI O TPEX
MEPIEHANKYIIAPAX, Ha HAX0XKACHHUE yria
MEXKy IPSMOU U IIJIOCKOCTBIO.

42-46 | JIByrpaHHBIi yroJI. JIByrpaHHBIH yroa W €ro JIMHEWHBINA | 3HATh NOHATHS ABYTPAHHOTO U €T0
[TepieHAMKYISIPHOCTD yTodI, TPEXTPAHHBIN yroJi, | JJUHEWHOTO yIJla, TPEXTPAHHOTO YIJIa,
IIOCKoCTeM. TpexrpanHbIid MHOTOT'PaHHBII yroJi. | MHOTOTPAHHOIO yIJia.
yroJi. MHOTOrpaHHbIi yroi. [TepienAMKyYIAPHOCTH MJIOCKOCTEN. | YMETh peliaTh 3a/laui Ha MPUMEHECHHE

[IpusHak MEPIECHIUKYISAPHOCTU | 3TUX MOHITUHN, TPUMEHSTh CBOMCTBA
IIJIOCKOCTEM. MPSIMOYTOJIBHOTO MapajulelieuIe1a u
MIPU3HAK NEPHEHANKYIIPHOCTH
IIJIOCKOCTEH B MTPOLIECCE PELICHUS 3a1a4.
47 | KourpoJbHas padora Ne3 mo [IpakTrueckue 3a1aHus IO TEME YMeTh JEMOHCTPUPOBATH MPAKTUYECKUE
Teme «llepneHIMKYJISIPHOCTD «IleprieHTUKYISIPHOCTD NMPSIMBIX U 3HaHus 10 TeMe «llepnenauKyaapHoOCTh
NPSIMOM M MJIOCKOCTH. TIJIOCKOCTEI. HPAMBIX U IIJIOCKOCTEM.
48 | 3ader mo Teme Teopernueckre U IPaKTUYECKUE 3HaTh TEOPETUUECKUI MaTepHall 10 TEME.

«IlepneHAUKYJISAPHOCTH
NPSIMOM M TIOCKOCTH).

3aJaHus 110 TEMC ((HepHeHI[I/IKYJ'IﬂpHOCTL
IIPSAMBIX U IUIOCKOCTE.

YMeTh IEMOHCTPUPOBATH TEOPETHUCCKUE
Y MIPAKTUYECKUE 3HAHUS 10 TEME
«[lepneHAUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEM.

I'nasa |1l. Muororpannuku (14 4.)




49-51

[IoHATHE MHOTOTpaHHUKA.
IIpusma.

[lonatne MHoOrorpaHsHuka. BepmuHsl,
pebpa, rpaHu MHOTOTPaHHUKA.
PasBeprka. BpInmyKiible MHOTOI'DAHHMKHU.
Teopema Ditnepa

[Ipusma, ee ocHoBanus, OOKOBBIE pedpa,
BbICOTa, OOKOBasi MOBEPXHOCTh. Ilpsimas
U HakiIoHHas npusma. llpaBunbHas

npu3Ma. [Tapamnenenurnen, KYyO.
DopmyIbl TUJTOIIATN OOKOBOI
IIOBEPXHOCTHU IpsAMOI IIPU3MBI,

GopMynbl A7 BBIYUCIECHUS IUIOLIAAM
MIOBEPXHOCTHU MTPU3MBI.

3HaATL NOHATHE MHOTI'OIrpaHHHUKA, IPU3MbI
1 UX 3JIEMCHTOB.

YmeTb peuaTth 3aJa4 Ha IPUMCHCHUC
dbopMyITbl TUTOMIAAN OOKOBOM
IIOBEPXHOCTHU IIPSIMOM NPU3MBI, HA
[IpUMEHEHHUE POPMYIIb JUI BHIYUCICHUS
IUTOIIA M TOBEPXHOCTH IPU3MBI.

52-56 | Iupammuna. [Mupamuna, ee ocHoBaHWe, OOKOBbIE| 3HATh MOHATHE MHPAMUIbI, TIPABUIBLHOM
pebpa, BbicoTa, OOKOBasi MOBEPXHOCTh. | MHUPAMUMAbI, YCEUYEHHON MUPAMHIbI U UX
[IpaBunbHas  nmupamuaa,  YCEUEHHas | JJIEMEHTOB.
nMpamuja. YMeTh pemaTh 331a4u Ha HAXOXKICHHE
Dopmyinbl IO AT OOKOBOI rioniaau 60KOBOM MOBEPXHOCTH
IIOBEPXHOCTHU MPABUIBHOM NMUPaMUpbI, IIPABWIIBHOM NMMPAaMUABI, IUIOIAAH
IUIOIAAN TIOBEPXHOCTH NPOU3BOJIBHOM MIOBEPXHOCTHU MPOU3BOJIBHOM TUPAMHU/IBI.
UPaMUJIBI.

57-61.| IlpaBunbHbIE MHOTOTPAHHUKH. [TpaBuiibHBIE MHOTOTPAHHUKH. | 3HATh MOHATHE IIPABUIIBHOTO
Cummerpuu B KyOe, B apajuiesienuiesie, | MHOTOTPAHHUKA, 3JIEMEHTBI UX
B IIPU3ME U MUPaMUJIE. CUMMeTpHH, hopMyily Ditepa Juis
[TonsiTE O CUMMETPUU B MPOCTPAHCTBE| IMPABHIBHBIX MHOTOTPaHHHUKOB,
(ueHTpanbHas, oceBast, 3epKajibHas). poCTpaHCTBeHHYIO Teopemy [Iudaropa,
[IpencraBnenue 0 MPAaBWIBHBIX | IOHATHE O CAMMETPUHU B IIPOCTPAHCTBE
MHOTOTpaHHHUKaX (Tetpasap, KyO, | (LeHTpasibHAasi, OceBasi, 3epKajIbHas).
OKTas3p, A0AEKadIp, UKOCAIP). VYMmeTs pemiatsh 3a1a4M ¢ MPaBUIIBHBIMU
CeueHrie MHOTOTPaHHHUKOB. MHOTOTpaHHUKAMU.
®opmyna Ditsiepa i IpaBUIbHBIX
MHOTOTPaHHHUKOB, IPOCTPAHCTBEHHAS
teopema [Tudaropa.

62. | Konrpoasnas pagora Ned [IpakTrueckue 3agaHus 110 TEME YMeTb JEMOHCTPUPOBATH IPAKTUYECKUE

Imo TeMe «MHOl"Ol"paHHI/IKI/I».

((MHOTOFpaHHI/IKI/I» .

3HaHHUA 10 TEME ((MHOI‘OI‘paHHI/IKI/I».




63

3a4eT Mo TeMe
«MHOrorpaHHUuKN».

TeOpeTI/I‘-IGCKI/Ie " MPAKTUYCCKUC
3aJaHus 110 TEMC ((MHOI‘OI‘paHHI/IKI/I)).

3HaTh TEOPETUUECKUI MaTepHal 1o
TeMe. YMETb IEMOHCTPUPOBATH

TCOPCTHUYCCKUC U MTPAKTUICCKUC 3HAHUSA

110 TeMe «MHOTOrpaHHUKW.

Hrorosoe noBropenne kypca crepeomerpun 10 kiacca (6 4.)

64

AKCHOMBI CTEPEOMETPUH U UX
CIIECTBHUSL.

3HaTh TEOPETUYECKUM MaTepHall.
YMeTh ero 0000maTh 1
CHUCTEMAaTU3UPOBATh, @ TAKKE YMETh
pemaTh 3aJa4u 1Mo TeMe «AKCHOMBI
CTEPEOMETPUH U UX CIICICTBUSI.

65

[TapamienbHOCTb NPSMBIX U
IIJIOCKOCTEM.

3HaTh TEOPETUUECKUI MaTepHal.
YmMmeTh ero 0600maTh u
CHUCTEMaTU3UPOBATh, a TAK)KE YMETh
peliaTth 3a/1auu 1o TeMe
«[TapamienbHOCTh MPSAMBIX U
IIJIOCKOCTEMN.

66

[TepieHAMKYISAPHOCTH
MPSIMBIX U MJIOCKOCTEH, Yo
MEXAY IPSIMOU U MIOCKOCTHIO.

3HaTh TEOPETUUECKUN MaTepHall.
YMeTs ero 0000m1aTh 1
CHUCTEeMaTU3UPOBATh, a TAK)KE YMETh
peliaTth 3a/1a4u 1o TeMe
«IlepneHAUKYISIPHOCT IPSIMBIX U
IJIOCKOCTEH, YroJl MEXAy NPAMOU 1
MJIOCKOCTBION.

67

MHOrorpaHHuKH.

3HaTh TEOPETUUYECKUN MaTepuUall.
VYMeTs ero 0600mars u
CHUCTEeMaTH3UPOBATh, a TAKKE YMETh
peliaTh 3a/1a4u 10 TeMe
«MHOTOTpaHHUKI.

68

Pemenue 3agau
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