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1. IllosicHUTEABLHAS 3AIIUCKA

PabGouast mporpamMma 1o reomMeTpuu I 9 Kiacca cocTtaBieHa Ha ocHOBe denmepanbHOTO
rocynapcTBeHHOro obpazomatenbHoro cranpapra (OPI'OC) u TpeboBanmii K pe3ylbTaTaM OCHOBHOTO
obmero oOpazoBanusi, npencraBieHHbIx B ®I'OC. B Ilporpamme mpemycMOTpeHBI pa3BUTHE BCEX
o6o3HaueHHBIX B @I'OC OCHOBHBIX BHUOB JIEATEIHLHOCTH YUYCHHWKOB M BBITIOJIHEHUE eI M 3a/ad,
noctaBiaeHHbIX PI'OC.

[Tporpamma pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHBHBIX JOKYMEHTOB M METOJUYECKUX
MaTepUasoB:

denepalibHBIN TOCYJapCTBEHHBIN 00pa30BaTeIbHBIA CTAaHAAPT OCHOBHOTO OOIIETr0 0Opa30BaHUS,
YTBEP)KJICHHBIM TpUKa3oM MuHHCTepcTBa 0oOpa3oBaHusi M Hayku Poccuiickoit denepamun ot «17»
nexadps 2010 r. Ne 1897;

denepanbHbIi 3aK0H 00 00pa3oBanuu B Poccuiickoit deneparuu Ne 273-D3 ot 29.12.2012;

@enepalibHbIi NiepeueHb yUeOHUKOB, YTBEPXKIEH ITpHKa3oM MuHMUCTEpcTBa 00pa30BaHUs U HAYKH
Poccutickoit @enepanu ot 31 mapra 2014 r. Ne 253 «OO6 yrBepxkaeHun (enepaabHOTrO MepeyHs
Y4eOHHMKOB, PEKOMEHJOBAHHBIX K HCIIONb30BAaHUIO TPH pealu3aluil HMMEIONIMX AaKKPEeIUTALUI0
o0pa3oBaTeNbHBIX MPOrpaMM HAYaIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero OOIIero
obpazoBanus» ¢ u3meHeHussMH ot 08.06.2015 r.;

[IporpamMmbl  o0mieoOpa3oBarenbHbIX yupexaenuil. ['eomerpus 7-9 xkmaccel. CocTaBUTENb:
Bypmuctposa T.A., M.: IIpocsemmenue, 2014 r.

[IporpamMma cooTBeTcTByeT yueOHHKY ['eomerpust 7 — 9. YueOHuUK ansa oOiieo0pa3oBaTeIbHBIX
yupexxaenuit. / JI.C. Aranacsn, B.®. Byryzos, C.b. Kamomues, D.I'. Tlo3zusk, U.W. FOguna. / M.:
[Ipocsemenue, 2014.

JlanHast paboyas mporpamma IMOJIHOCTBIO OTpakaeT 0a30BBI YPOBEHBb MOJATOTOBKH HIKOJHHHKOB
Mo paszienaM IMporpaMMmbl. B mporecce oOyuyeHHs yyamiuecs OBJIa/IeBalOT YMEHHSMH 0OO0IIey4eOHOro
XapakTepa, pa3Ho0Opa3HBIMH CIIOCOOAMU JIEATEILHOCTH, IPHOOPETAIOT OIIBIT:

— TUIAHUPOBAHUS M OCYIIECTBIICHUS ATOPUTMHUYECKON NESTEIbHOCTH, BBIMOJIHEHUS 33JaHHBIX U
KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;

— peuieHus pa3HOOOpa3HbIX KJIACCOB 3ajiady M3 pa3jMuYHbIX pa3J/ielioB Kypca, B TOM 4YHCIE 3aj]ad,
TpeOYIOIMX MONCKA IYTH U CLIOCOOOB PEIICHHS;

— HCCIIeZ0BATENbCKON EATENbHOCTH, PA3BUTHUS UACH, TPOBEICHUS SKCIIEPUMEHTOB, 00001IeHuS,

— TIOCTAaHOBKHU M ()OPMYIUPOBAHUS HOBBIX 33/1a4;

— SCHOTO, TOYHOTO, TPAMOTHOTO U3JIOKEHUSI CBOMX MBICJICH B YCTHON U TUCbMEHHOU peyH,

— WCHOJBb30BAaHUS  Pa3IMUYHBIX  S3BIKOB ~ MaTeMaTHKU  (CIOBECHOTO,  CHMBOJHYECKOIO,
rpaduyeckoro),

— CBOOOJHOTO Tepexoja C OJHOTO S3bIKa Ha JPYrod AN WUTIOCTpAIMH, WHTEPIpETalNH,
apryMeHTalluy U JOKa3aTeIbCTBA;

— TIPOBEACHHS JOKAa3aTEIbHBIX PACCYKIEHUW, apryMEHTAlluM, BBIABMIKEHUS THUIOTE3 W UX
000CHOBAHHS;

— TIOMCKa, CHUCTeMaTH3alliH, aHaiu3a W KiIacCupUKauuu HHPOpPMAIMH, HWCIOJIb30BaHUS
pa3HoOOpa3HbIX HWHGOPMAIMOHHBIX HCTOYHHKOB, BKIIOYas Y4eOHYH0 U  CIPaBOYHYIO
JUTEPaTypy, COBPEMEHHbIE UH(POPMAIIMOHHBIE TEXHOJIOTHH.

2. llesn u 3a1a4u 00y4eHust

B xone oOyuenus monynsa «'eomeTpun» mo JaHHOW MpOrpaMMe C MCIOJIb30BaHUEM YueOHHKA U
METOJIMYECKOTO MOCOOUS ISl YUUTEIS, PELIAIOTCS CJAeAYyI0IIue 3a1a4u:

— CHCTEMaTH4ecKOe M3Y4YEeHHE CBOMCTB reOMETPUUECKUX (PUTYp HA MIIOCKOCTH;

— ¢opMUpOBaHHE TPOCTPAHCTBEHHBIX TMPEACTABICHUI; pa3BUTHE JIOTMYECKOTO MBIIIJICHUS U
MOATOTOBKA afmapara Ui U3y4eHHUs] CMEXHBIX AUCHUIUINH ((pu3mKa, uepueHue u JIp.) U Kypca
CTEepEOMETPHUH B CTapIIMX KJIaccax;

— OBIAJCHHE KOHKPETHBHIMH 3HAHUSAMHU HEOOXOAMMBIMHU Ui TPUMEHEHUS B MPAKTUYECKOU
e TETbHOCTH.

Ilenu obyuenus:



B nanpasnenuu 1uuHOCHMHO20 PA3GUMUSL:

— Ppa3BUTHE JIOTHYECKOTO W KPUTUYECKOTO MBIIUICHUS, KYJIbTYPhl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

— (GOpMHUPOBAHHE Y yYAIIMXCSA WHTEIUICKTYaJbHOM YeCTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOI0JICHUIO MBICTUTEIILHBIX CTEPEOTHUIIOB, BRITEKAIOIINX U3 OOBIICHHOTO OIBITA;

— BOCIHTAaHWE KA4eCTB JIMYHOCTH, OOECIEUMBAIONINX COLHUATBHYI0O MOOWJIBHOCTB, CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSITEIIbHBIC PEIICHHUS,

— (¢dopMUpOBaHHE KAa4YeCTB MBIIUICHUSA, HEOOXOAMMBIX JUIS aJanTalid B COBPEMEHHOM
“H(pOPMaITMOHHOM OOIIECTBE;

— Ppa3BUTHE MHTEpEca K MaTEeMaTUIECKOMY TBOPYECTBY i MAaTEMaTHIECKIX CITIOCOOHOCTEH.

B memanpeomemnom nanpasineHuu:

— (¢dopMHUpOBaHHE IPEJICTABICHUH O MaTEeMaTHKE KaK YacTH OOIICYEIIOBEYSCKON KYJIbTYPBI, O
3HAYUMOCTH MAaTEMATHKH B PA3BUTHH [IUBUIN3AIMU U COBPEMEHHOTO 00IIIECTBA;

— pa3BUTHC TMIPEJACTaBICHUN O MaTreMaThke Kak (opMme oOmucaHMs W METOJC ITO3HAHUs
JNCHCTBUTEILHOCTH, CO3JaHHE YCIOBUH I TNPUOOPETCHHs IEPBOHAYAIBHOIO  OIBITA
MaTEMaTHYECKOTO MOJICITHPOBAHUS;

— ¢opMupoBaHHE OOIIMX CHOCOOOB HWHTEIUICKTYaJIbHOM JIEATEIBHOCTH, XapaKTePHBIX IS
MaTeMaTHUKU M SBJSIFOINIUXCS OCHOBOM IMO3HABATEIBHON KYJIBTYpBI, 3HAUMMOW ISl Pa3IMYHBIX
cdep 4eIoBeYeCKOM NeATSILHOCTH.

B npeomemmnom nanpaenenuu:

— OBIIQJICHHEC MAaTEMATHYSCKHUMH 3HAHUSIMU M YMCHHSIMH, HEOOXOTUMBIMU ISl TIPOJIOJDKCHUS
oOydeHHUss B cTapiiedl MIKOJIE WM HHBIX OO0IIe00pa30BaTEIBHBIX YUPEKICHUIX, H3YyUCHUS
CME)KHBIX JUCIUILINH, IPUMEHEHHUS B TIOBCETHEBHOM KU3HU;

— co3maHue (QyHIaMEHTa I MaTeMAaTHYeCKOTO pa3BUTHS, (DOPMHUPOBAHUS MEXaHHU3MOB
MBIIIICHHSI, XapaKTePHBIX JIJIT MAaTEMAaTUICCKOU IS TEIILHOCTH.

OO0umas xapakTepuCcTHKA y4e0HOr0 mpeaMeTa

T'eomempuss — OWH W3 BAKHEUIINX KOMIIOHEHTOB MATEMAaTHUYECKOTO OOpa30BaHUs,
HEOOXOIUMBINA A7l MPHUOOPETEHUs KOHKPETHBIX 3HAHHM O MPOCTPAHCTBE M MPAKTUYECKH 3HAYUMBIX
YMEHUH, (OPMHUPOBAHHUSA S3bIKAa ONUCAHHA OOBEKTOB OKPYKAIOUIETO MHpa, IS Pa3BUTHA
MPOCTPAHCTBEHHOTO BOOOPAKEHUS W MHTYHMIIMHM, MaTeMaTU4YeCKOW KYyIbTYpBl, Ui 3CTETHYECKOTO
BOCIIUTaHUA 06yqa}onmxca. I/I3yquHe réoOMCETprUM BHOCUT BKJIAJ B Pa3BHUTUC JIOTUYCCKOI'O MBIIIJICHUA,
B (hopMHpOBaHHE MOHATHS 10Ka3aTEeILCTBA.

Taxum 06pa3oM, B X0/1e OCBOEHHMSI CO/IEPKAHUSI Kypca yJalluecs Moay4atoT BO3MOKHOCTb:

— pa3BUTh TMPEACTABICHUE O UWUCIE M POJU BBIUHUCICHUW B YEIOBEYECKOW IIPAKTHUKE;
chopMUPOBATh MPAKTUYECKUE HABBIKU BBHIMTOJHEHUS YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYMCIICHH, Pa3BUTh BBIYMCIUTEIBHYIO KYJIbTYPY;

— Ppa3BUTh NMPOCTPAHCTBEHHbIE MPEACTABICHUS M HW300pa3UTENbHBIE YMEHHUS, OCBOUTH OCHOBHBIE
(1)aKTBI U METO/bI INIAHUMETPUH, ITIO3BHAKOMUTHLCA C HpOCTGfIIHHMH MPOCTPAHCTBCHHBIMHA TCJIIaMHU
U UX CBOICTBaMUu;

— Ppa3BUTh JIOTMUECKOE MBIIUIEHHE U PEYb — YMEHHUSA JIOTUYECKHM OOOCHOBBIBAThH CYXKICHUS,
IIPpOBOAUTH HECJIOKHBIC CucremMarm3anuu, MMPUBOJUTH MMPUMCEPDbI n KOHTPHIPHUMEPHI,
MCIOJIb30BaTh Pa3IMYHBIC S3BIKH MAaTEeMAaTUKH (CIIOBECHBIN, CHMBOJIUYECKHH, rpauueckuii) 1is
WUTIOCTPAalUM, HHTEPIIPETALNH, apIyMEHTALMU U T0KA3aTEIbCTBA;

— cdopMuUpoOBaTh MPEACTABICHUSI 00 N3Y4aeMbIX MOHATUSAX H METOAAX KaK BKHEHUIIIUX CPEACTBAX
MaTeMaTUYeCKOro MOJEITUPOBAHMS PEATbHBIX MPOIIECCOB U SIBICHUM.

B pesynbrare ocBOEHHUs Kypca T€OMETpUHM YydYalluecs MONy4yaroT MpEACTaBIeHUE 00 OCHOBHBIX
¢durypax Ha IJIOCKOCTH M HUX CBOMCTBax; NPHUOOpPETAlOT HABBIKM T'€OMETPUUYECKUX TOCTPOCHHUIH,
HEOOXO/AMMBIE JJIs1 BBINOJIHEHUS YacTO BCTpevaromuxcs rpaduyeckux padoT, a TakkKe HaBBIKU
M3MEpEHUS U BBIYMCIEHUS JUIMH, YTJIOB, IPUMEHSEMbIE JUIsl PeLIeHUs] pa3H000pa3HbIX F€OMETPHUECKUX
U IIPAaKTUYECKUX 3a/ad.



3. MecTo npeamera B y4eOHOM IJIaHe

Cornacuo ¢enepanbHOMy 0a3MCHOMY Yy4eOHOMY IUIaHy NporpaMma paccyhTaHa Ha 68 yacoB
(2uaca B HeJe10).

KontponbsHbix pabor — 7 4acoB, KOTOpBIE pacHpeneseHbl IO pas3jeiaM CIEeIyIOUMM 00pa3oM:
«BekTopsl» 1 wac, «Meron koopauHat» | yac, «COOTHOILIEHHE MEXAYy CTOPOHAMH M YIJIaMu
TpeyrojabHuKa» 1 vac, «JlJinHa OKpyKHOCTH M Iuiouaab Kpyra» 1 yac, «/IBuwxenus» 1 yac u 2 yaca Ha
UTOTOBBIEC 3JIMUHUCTPATUBHBIE KOHTPOJIbHBIE PAOOTHI.

[IpomexxyTouHasi arrectanuss MPOBOIUTCA B (hOpPME TECTOB, CAMOCTOSTEIBHBIX, MPOBEPOUHBIX
paboT u mMarematuyeckux AUKTAHTOB (1o 10 - 15 MUHYT) B KOHIE JOTMYECKH 3aKOHYEHHBIX OJIOKOB
y4eOHOTro MaTtepuaia. Y poBeHb 00yueHHUs — Oa30BBIi.

Paznen 1: Illnanupyemblie pe3yJbTaThbl
JInyHOCTHBIE:

— HCIIOJB30BaHME IPHOOPETEHHBIX 3HAHUM W yMEHUH B MPAKTUYECKOM JEATENbHOCTH U
IIOBCEJJTHEBHON KM3HM JJI1 MOJAEIMPOBAHUSA INPAKTUYECKUX CHUTyallUd M HUCCIEI0BaHMS
IIOCTPOEHHBIX MOJEJIEH C UCIIOIb30BAHUEM allllapaTa FeOMETPUH,

— (opMmupoBaHHE OTBETCTBEHHOTO OTHOLIEHHMsS K YYEHHIO, TOTOBHOCTM M CIIOCOOHOCTH
o0yyJaroImuxcs K caMOpa3BUTHIO M caMOOOpa30BaHUIO HA OCHOBE MOTHMBALMM K OOYYEHHIO U
MIO3HAHUIO, BBIOOPY JajibHEIero oopa3oBanusi Ha 0a3e OPUEHTUPOBKU B Mupe npodeccuil u
npodeCCUOHATBHBIX ~ MPEANOYTEeHUH,  OCO3HAHHOMY  IIOCTPOEHHIO  WHAMBUIYAJIbHOM
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX TTO3HABATEILHBIX HHTEPECOB;

— (QopMmupoBaHUE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN MPaKTHKH,

— (QopmupoBaHuE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHWH U COTPYIHHUYECTBE CO
CBEPCTHHUKAaMM, CTapIIMMU U MIIAJIIMMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, YueOHO-
HCCIIEI0BATEIbCKOM, TBOPUECKON U IPYTUX BUJAX JESITEIbHOCTH;

— YMEHHE SICHO, TOYHO, TPaMOTHO M3J1araTh CBOM MBICIIM B YCTHON U MUCbMEHHOW peur, HOHUMATh
CMBIC] IIOCTaBJICHHON 3a/Jayd, BbICTPAWBAaTh apryMEHTALUI0, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEDHI;

— KPUTHUYHOCTb MBILUICHUS, YMEHHE DPACIIO3HABATh JIOTUYECKU HEKOPPEKTHHIE BbICKA3bIBAHUS,
OTJIMYaTh FMIIOTE3Y OT (PaKTa;

— KpEeaTUBHOCTb MBILIUICHHUS, WHUIUATHBY, HAXOAYMWBOCTb, AaKTHUBHOCTh IIPU  pEIICHUU
reOMETPHUECKUX 3a/ad,;

— yMEHHE KOHTPOJIMPOBATH MPOLIECC U Pe3ybTaT yueOHONH MaTeMaTHYECKON AEATEIbHOCTH

— CIIOCOOHOCTh K SMOILIMOHAJIBHOMY BOCIPHUATHIO MaTEeMAaTH4YECKUX OOBEKTOB, 3a/ay, PELIeHUH,
pacCyKIeHHM.

MeranpeamMerHble:

B 9 knacce Ha ypokax reoMeTpuH, Kak ¥ Ha BCeX IpeaMmeTax, OyAeT MmpojoipkeHa padoTa 1o
Pa3BUTHIO OCHOB YHTATENbCKOW KommeTeHImu. OOydaromuecs OBIAACIOT YTEHHEM KaK CpelCTBOM
OCYILIECTBJICHUS] CBOMX JAJbHEWIINX IUIAHOB: MPOJOJDKEHUS O00pa3oBaHHA U caMOOOpa30BaHMS,
OCO3HaHHOTO TUIAHUPOBAHUS CBOETO AKTYAJIbHOTO U MEPCHEKTUBHOTO KPYyra YTEHHUS.

[Ipu u3yueHnn reoMeTpuu oO0yvaronrecs yCOBEPUIEHCTBYIOT IPUOOpETEHHbIE HABBIKU PabOTHI C
uHpopmanued 1 momodHAT ux. OHM cMoryT paboTaTh € TEKCTaMH, TMpeoOpa3oBBIBATH H
MHTEPIPETUPOBATH COAEPKAILYIOCSA B HUX HH(OPMAILIMIO, B TOM YHCIIE:

— CHCTeMAaTHU3WpOBaTh, COIMOCTaBIATh, AaHAIM3HPOBATh, O0000IIaTh ¥  HHTEPIPETUPOBATH
nH(OPMAILIHIO, COJIEPKAIIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

— BBIJACIATH TJIABHYIO W HW30BITOYHYIO HH(GOPMAIMIO, BBIOJHATH CMBICIIOBOE CBEpPTHIBAHUE
BBIZICICHHBIX (DAKTOB, MBICIIEH; MPEACTABIATh MHPOPMAIUIO B CKATOW clioBecHOW (opme (B
BH/IE TJIaHA WJIM TE3UMCOB) U B HAIJIATHO-CUMBOJIHUYECKOH (opme (B Buae TabmIuIl, rpadudecKux
CXEM W Tharpamm, KapT MOHITHI — KOHIENTYAJbHBIX THarpaMM, OTIOPHBIX KOHCIIEKTOB);

—  3aIOJIHATH U JIONOJHSATH TAOIHIIBI, CXEMBI, JHArPaMMBbl, TEKCTHI.



B xone n3ydeHns reomeTpun 0Oydaromecs yCOBEPIICHCTBYIOT OIBIT IPOEKTHOH JeATENbHOCTH,
Kak 0co0oi Qopmbl ydeOHOH paboThl, CIOCOOCTBYIOIIEH BOCHUTAHUIO CAMOCTOSITEILHOCTH,
WHHUIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHHIO MOTHBAamMK u d3ddexTuBHOCTH  yueOHOMH
NESATEeIbHOCTH; B XOJ€ pPeaIn3allii NCXOJAHOTO 3aMbIC/Ia Ha NMPAKTHYECKOM YPOBHE OBJIAJCIOT YMEHUEM
BBIOMpATh a/IEKBAaTHBIC CTOSIIEH 3a/1aue CPe/CTBA, IPUHUMATh PEUICHUS, B TOM YUCIE U B CHTYaLUsIX
HeornpeneneHHocTH. OHM TOJydaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTh K pa3paboTKe HECKOIBKHX
BAapUAHTOB pEIICHHH, K MOWUCKY HECTaHAAPTHBIX DEIICHHH, IMOMCKY W OCYIIECTBICHHIO Hambolee
MIPUEMIIEMOTO PEILICHHUS.

PeryasiTuBHbI€:

— onpedensimy UENb ESITEIBHOCTH HA YPOKE C TOMOIIBIO YUUTEISI U CAMOCTOSATEIHHO;

—  YYHTBCS COBMECTHO C yUUTEJIeM OOHAPYKUBATh U )OPMYAUPOBAmb YUeOHYI0 NPoOIeMmy,

—  YUUTBCS NIaHuposams y4eOHYIO NesITeIbHOCTh Ha YPOKE;

—  6bICKA3bl6AMb CBOI0 BEPCHIO, TBITATHCSA TMpeiararb Crnocod e NpoBepKkH (HAa OCHOBE
IIPOAYKTUBHBIX 33JaHUN B yUeOHUKE);

— paboTasg 1O MPEIIOKEHHOMY IUIaHY, UCHOIb306amb HEOOXOAUMBIE CcpencTBa  (y4eOHUK,
KOMITBIOTEpP U HHCTPYMEHTBHI);

— onpedensimy YCIICUTHOCTD BBHITIOJIHEHUS CBOETO 33/IaHUS B TUAJIOTE C YUUTEIIEM.

CpenctBoM (OpMHUPOBAHUS PETYISITUBHBIX ACUCTBUI CIyXKAT TEXHOJIOTHUS MPOOIEMHOTO JHaiora
Ha JTame M3y4eHUs HOBOTO MaTepuala M TEXHOJIOTHS OLEHHBAaHHUS OOpa30BATENBHBIX JOCTHIKCHHN
(Y4eOHBIX yCIIEXOB).

Ilo3HaBaTenbHbBIE:

— OpHUEHTHpOBATHCS B CBOCH CHCTEeME 3HAHUW: NOHUMAMb, YTO HYXHA JIOTIOJHHUTEIbHAS
uHpopmanus (3HaHus) IS peleHus yaeOHoM 3a/1auu B OJUH IIaT;

— Oenamb MPEABAPUTEIBHBIN 0mMOOp NCTOUHUKOB HH(OPMAINH ISl PeLIeHUsT y4eOHOW 3a1a4u;

— 10OBIBaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXOAUMYI0 HMH(OPMALWIO, KaKk B y4eOHUKE, TaK U B
MIPEUIOKEHHBIX YUUTENIEM CIIOBapsIX, CIIPABOYHUKAX M UHTEPHET- pecypcax;

— J00bIBaTh HOBBIC 3HAHUS: U3871eKamb MHHOPMALIUIO, IPEACTABICHHYIO B Pa3HBIX (opMax (TEKCT,
TabaMIa, cxema, WUTIOCTpaIHs U 1p.);

— TmepepabaTeiBaTh IOJYYCHHYIO WHQPOPMAIUIO: Habaooams u Oeiams CaMOCTOSTEIbHBIC
8b168000l.

CpenctBoM (GOpMHpOBaHUS MO3HABATEIbHBIX JACHCTBUM CIIy)KUT yueOHbII MaTepual M 3aaHus
yueOHUKa, 00eCIIeUrBaOIINE IEPBYIO JIMHHUIO PAa3BUTHSI — yMEHUE OOBSACHATH MUP.
KommyHukaTuBHbIC:

— JIOHOCHTBH CBOIO IMO3UIIMIO JI0 APYTHX: 0)OpMAsimb CBOIO MBICIIb B YCTHOH M MMCHMEHHON peun
(Ha ypOBHE MPETIOKEHHS MJIM HEOOJIBIIIOTO TEKCTA);

— CIyWaTh u IOHUMATh peyub Opyeux;

—  BBIPA3HUTENBHO YUMAamy U nepeckasviéams TEKCT,

— gcmynamv B Oecely Ha YPOKE H B KHU3HH,

— COBMECTHO 00208apusamucsi 0 paBUiIax OOIIEHHS U IOBEJCHHS B IIKOJIE U CIIEIOBATh UM;

—  YUUTBCS 6bINOIHAMb PA3TMYHBIE POJIH B TPYIIE (JIUAEpa, UCTIOIHUTENS, KPUTHKA).

CpenctBoM (popMHUpOBaHUS KOMMYHUKATHBHBIX JIEHCTBHI CIyXaT TEXHOJOTHS TPOOIEMHOTO
auasora (moOy>KaaroImuil U MOABOIAIIMNA TUAIOT), TEXHOJIOTHS TPOJYKTUBHOTO YTEHUS U OpraHU3aIUs
paboThl B MaJIbIX TpyHIax.



IIpenmerHble:

Tema Yuyammuecs: HayyaTcs Yuammecs n0Jy4aT BO3MOXKHOCTb
Bexmoput —  00o03Hauamv u U300paNCAmMsv 6EKMOPLL, — o61a0emv 6eKMOPHbLIM MemoooM
—  usobpasicamv 6eKmop, pagHulli 0aHHOMY, 0N15 pewens 3a0a4 Ha 6blYUCIeHUe
—  cmpoumb GeKMOp, PAsHbll CymMMe O08VX 6eKMOpPO8, UCHONb3Ys U 00Ka3amenbemeo;
npasuia  mpeyeoibHUKA, — NApaiienopamMmd,  QopmyIuposams
3AKOHbBI CTIONHCEHUA, —  npubpecmu  OnbIM  GLINOAHEHUS.
—  cmpoumv CYMMY  HECKOJbKUX 6eKMOpPOS, UCNONb3Ys NPASUNLO npoekmos.
MHO20Y20IbHUKA,
—  cmpoumv 6eKmop, pasHulil PA3HOCMU O08YX BEKMOpPOs, 08YMs
cnocobamu.
—  pewambv 2eomempudecKue 3a0aui UCNONb306AHUE  ANOPUMMA
8bIpadiCeHUs  Uepe3  OaHHble  BeKMOpbl, UCNONb3YA  NPAGUNLd
CIIOJHCEHUSL, BLIYUMANUA U YMHONCEHUS BeKMOPA HA YUCTIO.
— pewambv npocmeliwue 2eoMempuyeckue 3a0dauu, ORUPAsCL HA
UsyyeHHble C8OUCMBA BEKMOPO8;
—  HAX00umb CPeOHION0 IUHUIO mpaneyuy no 3a0AHHLIM OCHOBAHUAM.
B noeceoneenoit scuznu u npu uyyenuu Opyzux npeomMenos:
—  ucnonv3osamv 6eKMopul Onsl peuleHus npocmeuuiux 3a0ay Ha
onpeodenenue cCKopocmy OMHOCUMENbHO20 08UNHCEHUS.
Memoo —  onepupogamv Ha 0OA3060M YPOGHe NOHAMUAMU.  KOOPOUHAMbL |—  0871ademb KOOPOUHAMHbIM
Koopounam 8eKmMopa,  KOOpOUHAMbL ~ CYMMbL U PASHOCMU  BEKIMOPOS, Memooom  peuleHuss 3a0ay  Ha
npoussedenus 6eKmopa Ha 4ucio; 8blYUCTIeHUE U OOKA3AMENbCIBO,;
—  BbIYUCHAMb  KOOPOUHAMbL  GEKMOPA, KOOPOUHAMbL CYMMbL U |—  npuobpecmu Onvlm UCnoLb308aAHUS.
PA3HOCMU  8eKMOPO8, KOOPOUHAMbL NPOU3BEOeHUsT BeKMopa Ha KOMNbIOMEPHBIX ~ Npocpamm 074
wucno; amanuza YACMHBIX cnyuaes
—  BBIYUCTAMb Y20Jl MENCOY 6EKMOPAMU, 63AUMHO20 pacnonodcenus
—  BbIYUCTSMb CKAISPHOE NPOU3BEOCHUE 6EKMOPO8; OKPYIICHOCMEN U IPAMBLX;
—  GLINUCTSAMb  PACCMOSHUE MENCOY MouKaMu N0  U3GECMHBIM |~  NPUOGpecmu  ONbim  GbINOAHEHU.
KOOpOuHamam, npoexkmoe
—  BLIYUCHAMb KOOPOUHATNBI CEPeOUHbl OMPe3Kd,
—  cocmagnams ypasHeHue OKPYICHOCMU, 3HAsl KOOPOUHAMbL YeHMPA U
MOUKU  OKPYICHOCMU, — COCMAGIAMb  YPAGHEHUe NpsAMou  Nno
KOOpOUHamam 08yx ee mouex,
—  pewiamv npocmeuiniue 3a0auu Memooom KoopouHam
Coomnowe |—  onepuposamsv Ha 6A3080M YPOGHE NOHAMUSMU: CUHYCA, KOCUHYCA U |—  GblMUCIAMb — niowaou  gueyp,
HUsA medxcoy mawueeHca yenoe, coCmagienHvlx u3 08yx u bonee
CMOPOHAMU | —  NPUMEHAMb OCHOBHOE MPUSOHOMEMPUYECKOe MONCOeCmB80 Npu NPSAMOY207IbHUKOS,
uyenamu pewenuy  3a0ay Ha HAX0JCOeHUe OOHOU MPUSOHOMEMPUUECKOU napanenoepammos,
mpeyzoibn GyHkyuu uepes opyayro, mMpey2onrbHUKO8, Kpy2a U cekmopd,
uka. —  uzobpasicams Y20l MexcOy BeKMOpaMU, GbIYUCIAMb  CKAAApHOe |—  6bIHUCIAMb nrowaou
Ckanspnoe npoussederue 6eKmopos, MHO20Y20]IbHUKOSE, UCnonL3Ys
npoU3Be0eH | _  Laxodums  yenbl  Medcdy  GeKmMopami,  UCHOTb3YS  QopMyny OMHOWIEHUSL  PAGHOGEIUKOCMU U
ue CKANAPHO2O NPoU3BedetUs 8 KOOPOUHAMAaXx, pasHococmasienHocmu,
6EKMOpO6 | _  ypumensmb meopemy CuHycos, meopemy KOCUHycos, —  npuMenAmv - aneeOpaudecKkutl  u
—  npumensmo GopMyny RAOWAOU MPey2ONbHUKA, MPU2OHOMEMPULECKUL]  MAMEPUA
—  pewams npocmetiuiue 3a0a4i HA HAXOICOCHUE CMOPOH U Y2lo8 npu  peuienuu 3aa Ha
NPOU3BONLHO20 MPEY2ONLHUKA gbluucienue naowaoet
B noeceonesnoii ycusnu u npu usyueHuu Opyzux npeomMemos: MHOSOY20bHUKO8,
—  ucnonvzosamv GeKmMopwl 0Nl peuleHus 3a0a¥ Ha O8udcenue u |~ npuoGpecmu  onvim  npuMeHeHus
deiicmeue cun aneebpauieckozo u
MPULOHOMEMPULECKO20 annapama
npu  pewenuu  2eoMempuyecKux
3a0au
Jnuna —  onepupogamv Ha 0aA3060M YPOGHE NOHAMUSAMU NPABUTLHOZO |—  6bI600UMb dopmyny ons
OKPYHCHOC MHO20Y20]IbHUKA, 8bINUCTIEHUSL Y2Iad NPABUTLHO20 N-
muu —  npumeuamv  opmyny OAA bIUUCAEHUA Yeld NPABUTLHO20 N- Y2ONbHUKA U NPUMEHAMb ee 6
naowaos Y2ONbHUKA. npoyecce peuienus 3a0ad,
Kpyza —  npumensmv  QopMyrbl  nAOWAOU,  CMOPOHBL  NPAGUALHO20 |—  NPOBOOUNIL dokazamenvcmed
MHO20Y20IbHUKA, PAOUYCa 6NUCAHHOU U ONUCAHHOU OKPYIHCHOCTU, meopem 0 Qopmyre niowaou,
—  npumensmv  QOpMYIbl ONUHBL OKPYICHOCHIU, OVeU OKPYICHOCMU, CMOpPOHbL npasuibHoco
naowaou Kpyea u Kpy208020 cekmopa. MHOCOY2O0IbHUKA, paoduyca
— BNUCAHHOL u onucanHoul

UCNONB306aNb  CBOUCMEA USMEPEHUst ONUH, Y2108 NpU pelleHuu
3a0a4 HA HAX0dCOeHUe OIUHBL OMPe3Kd, 2pA0YCHOU Mepbl yend;
BBIYUCTAMb NAOWAOU MPEY2ONLHUKOS, NPAMOY2ONbHUKOS, mpaneyul,
Kpy208 u CeKmopos;

BBIYUCTAMb OTUHY OKPYHCHOCHIU U OTUHY OVeU OKPYHCHOCTIU,
BLIYUCTAMb  ONUHbL  JUHEUHbIX ONIeMeHmos @ueyp U ux yeivl,
UCNONb3YSL U3YHEHHbLE (POPMYTbL.

B noeceonesnoi scusnu u npu uzyuenuu opy2ux npeomenog:

OKPYIICHOCMU U CIeOCmEUil U3
meopem U RNPUMEHSMb UX NpU
peweHuu 3a0ad,

pewams 3a0auu Ha
0oKazamenbcmeo c
ucnonv3osanuem Qopmyn OnuHbl
OKpYJCHOCIU U OnuMbl  Oyeu
OKpYJIcHOCmuU, opmyn naowadetl




pewams  npakmuyeckue 3a0auu, CEA3AHHbIe C HAXOJCOEHUeM Queyp.
2€0MempPUYECcKUX GCIUYUH.
Jeusicenusn onepuposams Ha 0A30860M YPOGHE NOHAMUAMU OMOOPAICEHUSl |—  NPUMEHAMb CEOUCMEA OBUINCCHUSL
nRoCKoCcmu Ha cebsi u 08UIICEHUS, npu peuteruu 3a0ad,
onepuposamv Ha  6A3060M  YpOBHE NOHAMUAMU OCEBOU U |—  NPUMEHAMb NOHAMUA. O0Ce8as U
YEHMPATbHOU CUMMEmPUU, NAPALIeNbHO20 NepeHocd, N0BOPOmd, yenmpanvHas cummempus,
pacno3nHasam 6UObL OBUINCEHU, napannienvuslll  nepeHoc u
BbINOIHAMb NOCMPOEHUE OBUNCEHUL ¢ NOMOWBIO YUPKYIA U TUHEUKU, nogopom 6 pewenuu 3a0a4
ocyujecmensims npeodpazoeanue gueyp,
PACNO3HABAMb NO  4ePMENCAM, OCYWEeCMEIsinb Npeobpaz06aHusl
Queyp ¢ nomowpwio ocegoil U  YEHMpPAnbHOU CUMMEmpUu,
NnapanienbHo2o nepenoca U nogopomd.
Hauanvnoie PACNO3HABANb HA YEPMEIICAX, PUCYHKAX, MOOESIX U 8 OKPYICAIOWEM |—  GbIMUCISAMb 00bEMbL
ceedenus Mupe niocKue u npoCmMpaHCcmMeeHHble 2eoMempuyeckue uaypbl, NpoOCMpPaHCcmBEeHHbIX
us PAcno3nasams pazeépmiu Kyoa, npsmoy2oiibHo20 napaieienuneod, 2eomempuieckux Queyp,
cmepeomem NPAGUILHOU NUPAMUObL, YUTUHOPA U KOHYCA; COCMABNIEHHbIX U3 NPAMOY20JIbHbIX
puu onpeodenams No JUHEUHbIM pasMepam pa3eépmxu ueypuvl TuHelinvle napanienenuneoos;
pasmepwvl camoli gueypul u Haobopom, - yenybumo u pazeumsp
BbIUUCTAMb 00BEM NPIMOY20ILHO20 NAPAJLIENeNUneod. npeocmaenens 0
NPOCMPAHCMBEHHbIX
2eomempuieckux gueypax;
—  NpuMeHAmb NOHAMUE DPA36EPMKU
Ol LINONHEHUs  NPAKMUYECKUX
pacuémos.
06 Tonyuumo bonee 2nybokoe
akcuomax npedcmasiieHue 0 cucmeme AaAKCUOM
2eomempuu nAGHUMEmpUY U AKCUOMAMUYECKOM
Memoode
IToeémopenu NPUMEHsIMb NPU Peueruu 3a0a4 0OCHOGHbLe COOMHOULEHUsL MeCOY CIOPOHAMU U Y2IaAMU NPSIMOY20IbHO20 U
e Kypca NPOU3BOILHO2O MPEY2ONbHUKA
nianumem NPUMEHAMb GOPMYbL NIOWAOU MPEY2OTbHUKA.
puu pewams mpey2oabHUKU ¢ NOMOWbIO MeopemM CUHYCO8 U KOCUHYCOB,
NpUMeHsmMb NPU3HAKY PAGEHCMBA MPEY2ONbHUKOE NPU PEULeHUU 2e0MEMPUTECKUX 3a0aY,
NPUMEHsIMb NPUSHAKY NOO06USL MPEY2OIbHUKOG NPU PEULEHUU 2e0MEeMPUYECKUX 3a0ad,
onpeoensms 8UObl YEeMbIPEXy20IbHUKOS U UX CEOLICMEd,
ucnoavsosams hopmysl niowjaoel pueyp 018 HaxoHcOeHus ux nIowaou,
BbINOIHAMb YEPMEC NO YCI0BUIO 3A0aUu, peuiams npocmeiiuiue 3a0aqu no meme « 4emuipexy2onbHukuy
UCNONBL306aMb CBOUCMBO CMOPOH Yemblpexy20IbHUKA, ONUCAHHO20 OKOLO OKPYICHOCHU, CBOUCME0 YVelo8
BNUCAHHO20 YembIPeXy20bHUKA NPU peuteHul 3a0ad,
UCNONB306aMb POPMYIbL ONUHBL OKPYICHOCIU U YU, NAOWAOU KPY2a U CEKMOpA NP peueHuu 3a0ay,
pewams 2eoMempuieckue 3a0aqi, ONUPAsiCb HA CE0UCMEA KACAMENbHbIX K OKPYJICHOCMU, NPUMEHSSL
00noHUMENbHbIE NOCMPOCHUSL, aNleeOpaudeckuli U mpuesoHoMempuieckuil annapam,
npoeoouUms onepayul Had 6eKMOPaMU, GbINUCTAMb OIUHY U KOOPOUHANMbL 8EKMOPA, Y20l MedCOy 6eKMOPAMU,
PACNO3HABANMb YPAGHEHUsL OKPYICHOCIEI U NPSAMOL, YMeMb UX UCNOIb306aNMb,
UCNONB306aMb  NPUOOpEmenHble 3HAHUS U YMEHUs 6 NPAKMUYecKou OesimenbHOCmu Oasl  peuleHus
NPAKMUYECKUX 300a4, CEI3AHHBIX C HAXOHCOCHUEM 2eOMEMPUHECKUX GeUYUH
TemaTnueckoe IIAHUPOBAHHUE 110 TEOMETPUHA 9 KJI.
Ne i/t Tema Koun-Bo KonuuectBo
4acoB KOHTPOJIBHBIX PaboT
1 [ToBTOpeHME Kypca reomeTpuu 8 Kiacca 2
2 BexTops! 9 1
3 Meroa koopauHaT 10 1
4 CooTHOILIEHUS MEXAY CTOPOHAMHU U YIJIaMU TPEYToJIbHUKA. 14 1
CkasipHOE TIPOU3BEICHIE BEKTOPOB
5 JnvHa oKpy>XKHOCTH U TUIOILAJIb Kpyra 11 1
6 JBrxenus 7 1
7 HauanbHble CBEJIEHUS U3 CTEPEOMETPUU 4
8 006 akcromMax reoMeTpun 1
9 Wrorosoe nosropeHne 10 2




| Htoro ‘ ‘ 68 ‘ 5, +2 agMuH.

Pasnen 2: Conepxanue yueOHoro npeamera «I'eomerpus 9»
BekTopsbl u MmeTox koopauHat (19 4.)

[Tonsitue BekTopa. PaBeHcTBo BekTOpoB. CllOK€HHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BEKTOpa 10 ABYM HEKOJUIMHEApHbIM BekTopaMm. KoopauHarsl BekTOpa.
[Ipocreiimue 3a7auyn B KOOpJAUHATaX. YPaBHEHHUS OKPYKHOCTH W TpsiMoi. [IprimeHeHne BEKTOpOB U
KOOpJMHAT IIPU PELICHNUH 3a/1a4.

OcHoBHasi 1eIb — HAy4duThb Y4YallUXCsl BBINOJHATH JCHCTBHS HAJ BEKTOpaMH  Kak
HANpaBICHHBIMUA OTPE3KaMH, YTO BaXXHO JUIS TNPHUMEHEHHUS BEKTOPOB B (U3UKE; MO3HAKOMHUTH C
UCIOJIb30BAaHUEM BEKTOPOB M METOAAa KOOPAWHAT MpU pELICHUH TeOMETPHUYEecKUX 3agad. Bektop
OIIpEEIAETCS KaK HAIIPABJICHHBIM OTPE30K U JEHCTBUS HaJ BEKTOPAaMU BBOJATCS TaK, KaK 3TO MPHUHSTO
B (hu3HKe, T. €. KaK ACMCTBUS C HAIIPABJICHHBIMU OTPE3KaMH.

OcCHOBHOE BHUMAHHE JIOJDKHO OBITH Y/EJIEHO BBIPAOOTKE yYMEHHUI BBINOJHATH ONEpaluyd Hal
BEKTOpaMH (CKJIa[bIBaTh BEKTOPHI MO MpaBWJIaM TPEYroJbHUKA W MapajulesiorpaMMa, CTPOUTH BEKTOD,
paBHBINM Pa3HOCTU ABYX JIaHHBIX BEKTOPOB, a TaK)K€ BEKTOP, PaBHBII IPOU3BEICHHUIO IaHHOTO BEKTOpa
Ha JIaHHOE YHUCIIO0).

Ha nmpumepax mnokxa3sbpIBaeTcs, KaKk BEKTOpPHl MOTI'YT HMPHUMEHSTHCS K PEHICHUIO T'€OMETPUUYECKUX
3anad. Jlemonctpupyercs 3h(PeKTUBHOCTh MpUMEHEHUsS (HOpMyN ISl KOOPAMHAT CEpeIUuHBbI OTpe3Ka,
pacCTOSIHUSI MEXAY JBYMSI TOYKaMH, YPaBHEHHUM OKPYKHOCTH U TPSIMOM B KOHKPETHBIX
reOMETPUUYECKUX 3a7auax, TEeM CaMbIM JaeTcs MpeAcTaBiIeHHEe 00 M3y4YeHUU TeOMETPUYECKUX (hUryp c
IIOMOUIbIO0 METOJIOB AIT€OPBHI.

CooTHOIIEeHUsI MeKAy CTOPOHAMH M YIJIaMH TpeyrojbHuKa. CKajlsipHOe Npou3BeJeHHe BEKTOPOB
(14 4.)

CuHyc, KOCHUHYC M TaHreHC yria. TeopeMbl CUHYCOB M KOCHUHYCOB. PelieHue TpeyrojbHUKOB.
CkansipHoe IpOU3BEACHUE BEKTOPOB U €r0 IPUMEHEHNE B TE€OMETPUYECKUX 3a/1a4ax.

OcHoOBHas 1eNIb — Pa3BUTh YMEHHUE y4allUXCS MPUMEHSTh TPUTOHOMETPUYECKUH ammapar mpu
pELICHUH T€OMETPHUECKUX 3ajiau.

Cunyc u kocuHyc mroboro yrma ot 0° mo 180° BBOASTCS € MOMOIIBIO  SIMHUIHOU
MOJTyOKPY>KHOCTH, JTOKa3bIBAIOTCSI TEOPEMbl CHHYCOB U KOCHHYCOB M BBIBOJUTCS e€Ille OjAHa (Gopmyia
IUIOUIA/IM TPEYroJibHUKA (TIOJIOBUHA MPOU3BEACHMS ABYX CTOPOH Ha CHHYC yIja MeXAy HUMH). DTOT
anmapar IpUMEHsSEeTCs K PELICHUIO TPEyroJbHUKOB.

CkansipHOe MPOM3BEJICHNE BEKTOPOB BBOAMTCS Kak B (pu3mke (MpOM3BEICHUE JITMH BEKTOPOB Ha
KOCHHYC YyIja Mexay HuMH). PaccmaTpuBaroTcsi CBOMCTBa CKaJpHOIO MPOM3BEAECHUS M €ro
IPUMEHEHHE NIPU PELICHUU TeOMETPUYECKUX 3a/1a4.

OcHOBHOE BHUMAaHHE CIEAYyeT YIEIUTh BBIPAOOTKE MPOYHBIX HABBHIKOB B IPUMEHEHHH
TPUTOHOMETPHUUYECKOTO amrmapara npy pelIeHnd FTeOMeTPUUECKUX 3a/1a4.

JITMHA OKPYKHOCTH U IJIomanb kpyra (11 4.)

[IpaBusIbHBIE MHOTOYTOIBHUKH. OKPYKHOCTH, ONKCAHHAS OKOJIO MPABUIBHOIO MHOTOYrOJIbHHMKA
U BrMcaHHas B Hero. [locTpoeHuWe MpaBWIIBHBIX MHOTOYTOJBHUKOB. JlnmHa okpyxHOCTH. [Lmomans
Kpyra.

OcHOBHasl 1edb — PACHIMPUTh 3HAHUE YYAIIUXCS O MHOTOYTOJBHHUKAX; PACCMOTPETHh MOHSITHUS
JUIMHBl OKPYXHOCTH M IUIOINAAM Kpyra U (opMyibl Jjs MX BBIUMCIECHHs B Hauane Tembl Jqaercs
OTpesiefIeHUEe MPaBHJIBHOTO MHOTOYrOJbHHUKAa U PacCMaTpUBAIOTCS TEOPEMbI 00 OKpPYKHOCTSX,
OINMCaHHON OKOJIO MPaBWJIBHOTO MHOTOYTOJIbHMKAa W BIUCAaHHOM B Hero. C MOMOIIBIO OMHMCAaHHON
OKPY)KHOCTH PEIIAOTCs 3aJa4d O TIOCTPOCHUHU IPABWIIBHOTO HIECTUYTOJbHHKA W TPaBHIBHOTO 12-
YrOJIbHHUKA, €CJIN J1aH MPaBUWIbHBINA M-YTOJIbHUK.

@®opMyITEl, BEIpaXKAIOIIUE CTOPOHY MPABUIHLHOIO MHOTOYTOJIFHUKA M PAJHYC BIHCAHHOW B HETO
OKpPY>KHOCTH 4epe3 paJuyC OIMCAaHHON OKPYXHOCTH, HCIOJB3YIOTCA IMPH BBIBOAE (HOPMYI JITUHBI
OKPY>KHOCTH U IUIOIIAAM Kpyra. BeIBoa ommpaeTcs Ha UHTYMTHBHOE IPEACTaBICHUE O Mpejene: Mpu
HEOIPAaHMYEHHOM YBEJIMYEHUH 4YHCIa CTOPOH TNPAaBMJIBHOTO MHOIOYIOJbHHMKA, BIIMCAaHHOTO B
OKPY’KHOCTb, €0 MEePUMETP CTPEMUTCS K JUTMHE 3TOM OKpPYKHOCTH, a IUIOIIa/lb — K IUIOIIaIU Kpyra,
OrPaHUYEHHOT'O OKPY>KHOCTBIO.



JBuxenust (7 4.)

OTtobpaxenue 1iockoctu Ha ceOs. [lonstue apmwxeHus. OceBas M LEHTpPAIbHAS CUMMETPHH.
[TapannensHbiii nepenoc. [ToBopoT. HanoxxeHus u 1BUKEHUS.

OcHOBHasl 1Li€JIb — IO3HAKOMUTH YYAIIUXCS C IOHATUEM J[IBMJKEHUS M €ro CBONCTBaMH, C
OCHOBHBIMH BHJIaMU JBIKEHUH, C B3AUMOOTHOILICHUSIMU HAJIOKEHUN U IBHXKEHUH.

JIBI>keHHe IUJIOCKOCTH BBOJUTCS KaK OTOOpaXEHHE IIJIOCKOCTH Ha ceds, COXpaHsIolee
paccrosiHue Mexay Toukamu. [Ipu paccMOTpeHHH BHAOB JIBUKEHUII OCHOBHOE BHHUMAaHUE YHAESETCS
MOCTPOCHUIO O00pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYrOJbHUKOB TPU OCEBOW W IEHTPAIbHOU
CUMMETpUSX, NapajuleIbHOM TepeHoce, noBopore. Ha »sddexTHbIXx mpuMepax mMoKa3bIBaeTCs
MPUMEHEHHUE JBMKCHUM MPH PElIeHHH TeoOMeTpHYecKux 3anad. [loHsTHe HajloXKeHUs OTHOCHUTCSA B
JAHHOM KYypC€ K YHMCIy OCHOBHBIX MOHATUH. JlOKa3bIBaeTCs, YTO NOHSATHUS HAJIOKEHUS U JIBUKEHUS
SBIIAIOTCS HKBUBAJICHTHBIMU: JII00O€ HAJOKEHUE SBIIAETCS JBIKEHHUEM IIJIOCKOCTH U 0OpaTHO.
W3yuenne noka3aTenbCTBa HE SBISIETCS 00s3aTENbHBIM, OJHAKO CIEIYEeT PAacCMOTPETh CBSA3b IMOHITHUN
HAJIOXKECHUS U IBUKCHHUSL.

HavanbHble cBeleHust U3 crepeomerTpuu (4 4.)

[Ipeamer crepeomerpus. Muororpannuk. [Ipusma. [Tapamienenunen. Humuuaap. Konyce. Chepa u
miap.

OcHoBHasl 1eJlb — MO3HAKOMHUTH YYaIlIUXCS C MHOTOTPAaHHUKAMH; TeJIaMH U TOBEPXHOCTSIMHU
BpALLIECHUSL.

06 akcuomax reomerpuu (1 4.)

006 akcuomax muaHumeTpuu. Hekotopsle cBeieHUsl O pa3BUTUU T€OMETPUN

OcHoBHasl 1€ — JaTh OoJiee TIyOOKOEe MPEICTaBICHHE O CUCTEME aKCHOM IUIAHUMETPHH H
aKCHOMaTUYECKOM METOJIE

IMoBTopenue (10 4.)

[TapannensHbie npsmble. TpeyronbHukH. YeTbpexyroabHUKU. OKPYKHOCTb.

OcHoBHasi 1leb — UCMHOJb30BaTh MAaTEMAaTHYECKUE 3HAHMS I PEIICHUs Pa3TUYHbIX
MaTeMaTHYeCKUX 3ajau.

IlepeyeHb KOHTPOJBLHBIX PadOT

Kontponbnas padora Ne 1 mo Teme «BekTopsi».

KonTponbnas padota Ne 2 o reme «MeToa KOOpIUHAT.

KonTponbnas padorta Ne 3 o reme «COOTHOIIEHUE MEKY CTOPOHAMHU U yTIaMH TPEYTOJIbHUKAY.
Kontponsnas padora Ne 4 o Teme «/[imMHa OKpY>KHOCTH U IUIOIIATAb KPyTra.

Kontponbnas padota Ne 5 o teme «JIBuxeHUs».



Paznen 3: KajiengapHo-TeMaTH4ecKoe IVIAHMPOBAHME

HammenoBa | Ne | Tema ypoka Kon. | Dnementsr IIpenMeTHbIE pe3ynbTaThl MertanpenMeTHbIe: IO3HABATENbHbIE, KOMMYHUKAaTUBHBIE, [Inan. | ®axr. | oM. 3anaHue
HHE pa3zena yac. | comepikaHHs pETyISTHBHEIE jara jara
IoBropenne | 1 [oBTOpenwe. 1 Krnaccnduxarms Knaccudummpyror PerynstuBHBIE - pabOTAIOT IO COCTABICHHOMY IIIaHY, [MoBTOpUTE
24) TpeyronpHuKH, TPEYTroJILHUKOB TI0 TPEYTrOJILHUKH 1O HCIIONB3YIOT HapsAy C OCHOBHBIMH U JIOTOHHUTEIIbHBIE MartepHa IiaB
JJIEMEHTHI yTiiam, CTOpOHaM. MIpU3HAKaM, OTIPENCIIIOT cpencra noxydeHus nadopmarmu. [lo3HaBaTenbHEIE - 2,6,7.
TPEyroJbHUKA. DneMeHThI paBHbIC U TOOOHEIE, COIIOCTABIISAIOT U OTOMPAIOT HHPOPMAIIHIO, TIOITYYCHHYIO U3 Nel67,163,502
[Tnomans TpeyroJbHUKA. MIPOU3BOJIIT pacyeT Pa3HBIX HCTOYHUKOB. KOMMyHUKAaTHBHBIE - YMEIOT
TpeyronbHuka. Teopema IMpusHaku 3JIEMEHTOB. BBITIOJIHSATH Pa3IMYHbIE PONIU B TPYIIIE, COTPYIHUYAIOT B
IMudaropa. paBeHCTBa COBMECTHOM PELICHHUH 337ad.
TPEYTroJILHUKOB.
[IpsiMoyronbHbIA
TPEYroJIbHUK.
Teopema [MTudaropa
2 [ToBTOpeHue. 1 [Tapannenorpamm, Knaccudpunupyror Perynsarusabie - paboTarOT MO COCTaBICHHOMY ILIaHY, [ToBTOPUTH
YeThIpexXyroabHHUKH. €ro CBOICcTBa U YETBHIPEXYTOJIbHUKH TI0 HCTIONB3YIOT HapsAy C OCHOBHBIMH U JIOMOTHUTEIbHBIE MaTepHakl I1aB
TIpU3HAKU. Bust MIPU3HAKAM, OTIPEICIIAIOT cpencta noxydeHus nadopmarmu. [lozHaBaTenbHEIE - 5,6
MapajuieJIorpaMMOB | PaBHBIC 3JICMEHTEI, COIIOCTABIISAIOT U OTOMPAIOT HHPOPMAIIHIO, TIOTYYCHHYIO U3 (11.51,52,53)Ne5
M MX CBOMCTBa U MPOBOJSAT UENOYKH Pa3HBIX KICTOYHUKOB. KOMMYHHKAaTHUBHBIE - YMEIOT 13, 515, 517,
MIPU3HAKY. JIOKa3aTeNbCTB U pacueT BBITIOJIHATE Pa3JIMYHbIE POJIU B TPYIIIE, COTPYIHUYAIOT B 524.
Tpaneunsi, BUIIBI JJIEMEHTOB. COBMECTHOM DEILCHHUH 33/1au.
Tpanenui
Bekroper(9u | 3 [onsTHe BexTOpA. 1 Bexkrop. Hzobpaxarot 1 0003Ha4atoT | PerynsTuBHBIC - pabOTAIOT IO COCTABICHHOMY ILIaHY, 11.79-80, B. 1-5
PaBeHCTBO BEKTOPOB. JlnuHa BekTOpa. BEKTOPHI, HAXOIST PaBHEIC WCTIONIE3YIOT HAapsAy ¢ OCHOBHBIMH U JIOTIOTHUTEILHBIE (c. 208), Ne739,
PaBencrso BEKTOPBI cpeacTBa moiy4eHus napopmaryn. [lo3HaBaTenbHEIC - 741,749
BEKTOPOB. COMNOCTABIISIIOT ¥ OTOMPAIOT HHPOPMAIHIO, TOTYYSHHYIO U3
Komnmnaeapusie Pa3HBIX UCTOYHUKOB. KOMMYHUKAaTHUBHBIE - YMEIOT
BEKTOPBI BBINIOJIHATH PA3JIMYHbIE POJIU B TPYIIIE, COTPYIHUYAIOT B
COBMECTHOM pElLICHHH 33]a4.
4 OtknagpiBanne BekTopa | 1 OTKnapIBaHne OTKIIaABIBAIOT OT JIF000H PerynsaTuBHBIE - ONIPENETSAIOT LENb YIeOHON AEATETHHOCTH I1. 81. B. 6(c.
OT JaHHOU TOYKH. BEKTOpa OT AaHHOM TOYKH IUIOCKOCTH BEKTOP, C TIOMOIIBIO YUUTEIS U CAMOCTOSTENHHO, OCYIIECTBISIOT 208) Ne743, 746,
TOYKH PaBHBIIA JTaHHOMY TIOUCK CPEINCTB ee NoCcTmkeHus. [lo3HaBaTenbHbIE - 752.
HepealoT COAEPKAHNE B CKATOM M Pa3BEPHYTOM BHJIE.
KoMMyHHKaTHBHEIE - YMEIOT OpOPMIISTE MBICIH B YCTHOH 1
MUCbMEHHOW Peuy C y4ETOM CHUTYaIHH.
5 CyMMa JIByX BEKTOPOB. 1 CroxeHue CTposT CyMMy ¥ Pa3HOCTh PerynsaTuBHBIC - pabOTAIOT 110 COCTABICHHOMY ILIaHy, I1.82- 83 (c.195-
3aKOHBI CITOKCHUS BEKTOPOB. 3aKOHBI IBYX H 00Jiee BEKTOPOB, UCIIOJNIB3YIOT HAapsAy ¢ OCHOBHBIMU U JOIOJIHUTEIIbHBIC 197), B. 7-10 (c.
BekTopoB. [IpaBuio cnoxenus. IIpaBuno | moab3yrOTCs MPaBUIOM cpencra noxydenus nadopmarmu. [lo3HaBaTenbHEIE - 208), Ne753, 759
nmapauieJIorpaMma. TPEYroJbHUKA. TpEeyroJjbHUKa, COIIOCTABIISIOT U OTOUPAIOT HHPOPMAIIHIO, TIONYYCHHYIO U3 (0), 762-unn.
IMpasuno TapajuIesIorpamMma, Pa3HBIX HCTOYHUKOB. KOMMYHUKAaTHBHBIE - YMEIOT
napajuieiorpaMmma MHOI'OyroJIbHuKa BBIIIOJIHATE PA3JIMYHBIC POJIA B I'PYIIIIC, COTPYAHUYAIOT B
COBMECTHOM PELICHHH 33]a4.
6 CyMMa HECKOJIBKHX 1 Pa3HoCTh 1BYX CTposT pa3HOCTh BEKTOPOB, | PerynsTHBHbIC - ONPENeNsioT Lelb YueOHOH AesTeNbHOCTH I1.84-85 (c. 197-
BEKTOpOB. Brruntanue BEKTOPOB. MPOTHUBOIOJIOKHBIA BEKTOP | C MOMOIBIO YUUTEIS U CAMOCTOATENBHO, OCYLIECTBIAIOT 199), B. 11-13
BEKTOPOB [IpoTHBONON0KHBIHN MOUCK CPEICTB ee focTxkeHus. [lo3HaBaTenbHbIe - (c. 208), Ne757,




HammenoBa | Ne | Tema ypoka Kon. | Dnements! IIpenMeTHble pe3ynbTaThl MertanpenMeTHbIe: IO3HABATENbHbIE, KOMMYHUKATUBHbIE, [Inan. | ®axr. | oM. 3anaHue
HHE pa3jiena yac. | comep:kaHMs PETYISTUBHbIC jara jara
BEKTOP HepelaloT COJICPAKAHUE B CIKATOM U Pa3BEPHYTOM BHJIE. 763(a, 1), 770.
KomMyHHUKaTHBHBIE - yMEIOT 0(OPMIISIT MBICIIH B YCTHOU H
MICPMEHHOW peul C y4ETOM CHTYAIHH.
7 Pemenue 3agau 1 3anauu Ha CTposIT CyMMY U pa3HOCTh PerynsatuBHBIC - B Ipanore ¢ yuuTeleM COBEPLUICHCTBYIOT C. 201 Ne769,
«CnoxeHue u MIpUMEHEHHE IBYX U OoJiee BEKTOPOB, KPHUTEPUH OLICHKU U MOJIb3YIOTCSA UMHU B XOJI€ OLIEHKH U 772
BBIYUTAHHE BEKTOPOB» BEKTOpPOB MOJTB3YIOTCS PABUIOM camooneHku. [To3HaBaTedbHBIE - TPE0OPA30BBIBAIOT MOJEIN
TpeyroibHUKa, C LIETTBIO BBISIBIICHUS OOIIUX 3aKOHOB, OMPEEIIOMNX
apajuiesIorpamMma, npenMeTHyIo 00sacTb. KoMMyHHKaTHBHBIE - YMEIOT IIPH
MHOTOYTOJTEHHUKA HEOOXOJMMOCTH OTCTanBaTh CBOIO TOUKY 3PEHNS,
apryMeHTHPYSI ee.
8 IIpousseneHue Bekropa | 1 YMHOXEHHE 3HAIOT CBOMCTBA PerynsaTuBHBIC - ONIPEICISIOT 1ENb YUCOHOU AEATCIHLHOCTH I1.83(c. 202-
Ha YHCJIO. BEKTOpAa Ha YHCIIO. YMHOKCHHUS BEKTOpa Ha C TIOMOIIBIO YUUTEIS U CAMOCTOATENFHO, OCYILECTBISIIOT 203) B. 14-17,
CaoiicTBa YHCII0, YMEIOT perarhb MIOUCK CPENCTB ee NocTmxkeHus. [lo3HaBaTenbHbIE - Ne 781 (0, B),
YMHOXXEHHS BEKTOpa | 3a/a4d Ha YMHO)KEHHE MepealoT CoJiepKaHUe B CKATOM U Pa3BEPHYTOM BHIE. 780 (a)
Ha IHCII0 BEKTOpa Ha YHCIIO KomMyHuKaTHBHBIE - yMEIOT 0(OPMIIITH MBICIIH B YyCTHOU H
MICBMEHHOW peuy C y4ETOM CHUTYaIHH.
9 [IpumeHeHNE BEKTOPOB 1 3anauu Ha Pemator 3anauu Ha PerynstuBHBIe - pabOTAIOT IO COCTABICHHOMY ILIaHY, I1.84: 3agaun 1
K PEIICHUIO 3a/1ad. IIpUMEHEHHE IIPUMEHEHHEe 3aKOHOB HCIIOJB3YIOT HapsAy C OCHOBHBIMH U JIOTOHHUTEIIbHBIE u 2(c. 204),
BEKTOpPOB CIIOKEHHSI, BBIYUTaHUS cpencta noxydenus nadopmarmu. [lozHaBaTenpHbIE - Ne789.
BEKTOPOB, YMHO)KEHHUS CaMOCTOSITEIFHO MPEANOIAraioT, Kakas HHYOpManus HyXKHa
BEKTOpa Ha YHCIIO JuIs perreHus yaeOHoit 3anaun. KoMMyHUKaTHBHEIE -
YMEIOT CIyIIaTh JPYTHX, MBITAIOTCS IPHHUMATD JAPYTYIO
TOYKY 3pEHUsI, TOTOBBI H3MEHUTh CBOIO TOUKY 3PEHHSI.
10 | Cpenusist nuHus 1 [TonsTHe cpenneit 3HaI0T, KaKoH 0Tpe30K PerynsTuBHBIE - ONIPEACNSIOT LEIb YIeOHOH NesTeIbHOCTH I1. 85; B.18-20,
Tparenuu. JIMHUM TPaIeLum. Ha3bIBaeTCs CpelHe C MIOMOILBIO YYUTENSA U CAMOCTOATEINBHO, OCYILIECTBIISIOT (c. 214), Ne787,
Teopema o cpenHelt | JIMHUEH Tpanenuw; TIOUCK CPEJICTB €€ NocTiXeHus. [lo3HaBaTeNnbHbIe - 794, 796.
JIMHUH TPANeuH (dopMymupyIoT 1 MepealoT COAEPKAHNE B CKATOM M Pa3BEPHYTOM BHJIE.
JIOKa3bIBAIOT TEOPEMY O KoMMyHHKaTHBHEIE - yMEIOT O(OPMIISITE MBICIH B YCTHOH 1
cpenHell IMHUM Tpanenuu MMCHbMEHHOM peuH C Y4eTOM CUTyaluil.
11 | KonrpossHas paboTa 1 KonTponb u onieHka | [IpuMeHSIOT HOJTy4eHHbIS PerynsTuBHBIE - ONIPEACNSAIOT LETb YIeOHOH NesTeIbHOCTH [MoBTOpPUTH
Nel mo Teme: 3HAHUH ¥ yMeHUit TEOpEeTHYECKHe 3HAaHUS Ha C TTOMOIIIBIO YYHUTEISI U CAMOCTOSITEEHO, OCYIIECTBIISIOT TEOPETHIECKUN
«BexTopbD». MIPaKTHKE MIOUCK CPEJICTB ee NOCTYKeHus. [lo3HaBaTeNbHbIe - MartepHan
MepealoT CoJepIKaHue B CKATOM M Pa3BEpHYTOM BHIIE. ri.9.BekTops!
KoMMyHHKaTHBHBIE - YMEIOT 0QOPMIIATH MBICIH B YCTHOH H
MICEMEHHON Peuy C yUETOM CHTYAIHH.
12 | KoopauHaThI BEKTOpA. 1 Koopaunarsl OmnpenensiorT KOOPUHATHI PerynsaTuBHBIE - B 1UANIOTe C YYUTEIIEM COBEPLUICHCTBYIOT n. 89-90(c. 222-
Merton Paznoxenue BekTopa 1o BEKTOpa, JUTNHA TOYKH TJIOCKOCTH; IPOBOJAT | KPUTEPHH OLEHKHU H ITOJIB3YIOTCSI UMM B XOJI€ OLIEHKH H 226); B. 1-3(c.
KOOpAMHAT JIBYM HEKOJUUIMHEAPHBIM BekTOopa. Teopema 0 | omepanuu Haj BEKTOPaMH, caMool1leHKH. [1o3HaBaTeIbHBIE - CAMOCTOSATEIBHO 244); Ne920 (B),
(10 9) BEKTOPaM. PpaznoxxeHnu BBIUUCIISAIOT JUIMHY U IPEIoaraoT, Kakas HHpOPMALHUs Hy)KHA IS PEICHUs 921 (1); 922 (1);
BEKTOpa 10 ABYM KOOpAMHATBI BEKTOPA, Yol yuebHoM 3a1aui. KoOMMyHHMKAaTHBHBIE - YMEIOT CIyIIaTh 923 (6)
HEKOJUIMHEAPHBIM MEXAY BEKTOpaMU ApYTux, IpUHUMATh APYTryro TOUYKY 3pEHUs, TOTOBBL
BEKTOpaM M3MEHHTh CBOIO TOUKY 3PEHHUS.
13 | Ces3b MeXIY 1 JleticTBust HaxT PacknaapIBatoT BEKTOp 1o PerynsTuBHbIE - COCTaBIIAIOT IUIAH BHIMOJIHEHUS 3a/1a4, I1. 91(c.230);
KOOpAWHATaMH BEKTOpa BEKTOpaMu JIBYM HEKOJUIMHEAPHBIM pemraoT nNpodIeMbl TBOPUECKOTO M IIONCKOBOTO XapaKTepa. Ne933; Ne934(6




HammenoBa | Ne | Tema ypoka Kon. | Dnements! IIpenMeTHble pe3ynbTaThl MertanpenMeTHbIe: IO3HABATENbHbIE, KOMMYHUKATUBHbIE, [Inan. | ®axr. | oM. 3anaHue
HHE pa3jiena yac. | comep:kaHMs PETYISTUBHbIC jara jara
1 KOOPJMHATAMH €TI0 BEKTOpaM, HaXOISAT Tlo3HaBaTenbHBIC - CAMOCTOSTENEHO IIPEIONAraloT, KaKas BT ), 926 (0).
Havaja ¥ KOHIIA. KOODPJMHATHI BEKTOPA, nH(OpMaIys HyXKHa JUIs pelleHns yaeOHOH 3a1adamn.
BBIMOJTHSIOT IEHCTBHS Hal KoMMyHHKaTHBHBIE - yMEIOT IPH HEOOXOAUMOCTH
BEKTOpaMH, 33/IaHHBIMH OTCTaMBaTh CBOIO TOUKY 3PEHHS, apryMEHTHUPYS ee.
KOOpJMHATaAMHU

14 | IIpocreiimue 3agauu B 1 Koopaunatsr BrBogst ¢popmyiisl PerynsaTuBHBIE - COCTABIISIOT IUIAH BHINOJHEHNUS 3a/1a4, 1. 92(c.230-

KOOpJAUHATAX. BEKTOpA, KOOPJAMHAT BEKTOpa uepes pemaroT npo01eMbl TBOPYECKOTO U MOUCKOBOTO XapaKTepa. 231); B. 9-13(c.
KOOPAWHATHI KOOPJUHATHI €r0 KOHLIA U Ilo3HaBaTenbHBIE - CAMOCTOSTENBHO MPEATNOIAraroT, KaKast 244); Ne930,
CepeAuHbI OTPE3Ka, Hayajia KOOpJUHAT nH(OpMaIys HyXKHa JUIS pelleHns yaeOHOH 3a1adan. 932, 944, 949
JUTMHA BEKTOPA, CepeuHBI OTPe3Ka, UTHHBI KoMMyHHKaTHBHBIE - YMEIOT B3TJITHYTh Ha CUTYAIHIO C (a).
paccTosiHUE MKy | BEKTOpa U pacCTOSHHS WHOM TIO3UIMH ¥ JOTOBOPHUTHCS C JIFOABMH HHBIX TIO3HLIUH.
JIBYMsI TOYKaMH MEXLy ABYMsI TOUKaMH

15 | Pemenue 3agady mo 1 3amauu o Teme Pemator 3amaun ¢ momompto | PerynsTuBHBIE - pabOTAIOT IO COCTABICHHOMY ILJIaHY, Juddepenmmpo
Teme: «Merton «Mertox (bopMyIT KOOpAUHAT HCIIOJB3YIOT HAPSAY C OCHOBHBIMH U TOMIOHUTEIbHBIE BanHHO: Ne936(3-
KOOPIHMHAT. KOOPJMHAT BEKTOpa, KOOPAUHAT cpencrtsa. [lo3HaBaTeNbHbIC - 3aIIMCHIBAIOT BEIBOBI B BH/E 4cro16.), 938/

CepeIMHbBI OTPE3Ka, JUTHHBI mpaBui "eci. . ., T0...". KOMMyHHUKaTHBHBIC - YMEIOT 947(6), 950.
BEKTOpA U PacCTOSIHUS OpraHN30BBIBaTh yueOHOE B3aMOJICHCTBUE B IPYIIIE.
MEXKLy AByMsI TOUKaMH.
16 | YpaBuenue 1 YpaBHeHUE BrBogsT ypaBHEHHS Perymnsarusable - paboTarOT MO COCTaBICHHOMY ILIAHY, I1. 93-94; B. 15-
OKPY>KHOCTH. OKPYKHOCTH OKPYKHOCTH H TIPSIMOH, HCTIONB3YIOT HapsAy C OCHOBHBIMH U JIOMOTHUTEIbHBIE 17; nudd.
CTPOSIT OKPYKHOCTB H cpenctBa. [lo3HaBaTeNbHBIE - COMOCTABIAIOT U OTOMPAIOT Ne959(0, 1), 962,
MpsIMbIE, 3aJTaHHBIC HHPOPMAIIHIO, TTOyYSHHYIO U3 Pa3HBIX HICTOYHHKOB. 964(a), 966(0,
YPaBHEHHSIMH KoMMyHHKaTHBHEIE - YMEIOT BRIIOTHATH Pa3INIHbIE POJIH B r).
17 | YpaBHeHue NpsIMOii. 1 YpaBHeHHE MPSIMOiA rpyIme, COTPYIHUYAIOT B COBMECTHOM PELICHUH 3a1auu. I1. 95; B. 18-20;
. Ne972(B),
974,976, 977.

18 | Hcnomnp3oBanne 1 YpaBHEeHUS Pemmator 3amaun ¢ I1. 93-95; B. 18-
YpaBHEHUH OKPYKHOCTH OKpPY>KHOCTH U HCTIONIE30BaHUEM 20; dudd.

Y TIPSIMOH TIPH PEIICHUH TIPSIMOMA YpaBHEHUH OKPYKHOCTH U Ne969(0), 978,
3a/a4 TPsIMOiA 979.

19 | Pemenue 3agau ¢ 1 3agauu 1o Teme 3amuCHIBAIOT YpaBHEHHS PerynsTuBHBIE - ONIPEACNSIOT LEIb YIeOHON NesTeIbHOCTH [MoBTOpPUTH
HCTIOJIb30BaHIEM «Merox MIPSIMBIX U OKPYXXHOCTEH, C TTOMOIIIBIO YYHUTEISI U CAMOCTOSITENEHO, OCYIIECTBISTIOT OCHOBHBIE
MeTo/Jja KOOp/ANHAT. KOODMHAT HCTIOJIB3YIOT YPAaBHEHHMS TIPH | MOUCK CPEICTB e NOCTYKeHus. [lo3HaBaTebHbIe - hopmyIEl

pelIeHny 3a1ad, CTPOST HepealoT COAepkKAHNE B CKATOM, BEIOOPOUHOM H naparpagos 1 u
OKPYKHOCTH H TIPSIMBIE, pa3BepHyTOM BHJe. KOMMyHUKAaTHBHBIE - YMEIOT 2. Permnts:
3aJJaHHBIC YPABHCHUSMH. OpTaHM30BBIBATH yueOHOE B3aHMO/ICHCTBHE B IPYIIITE. Ne942, 947

20 | Pemenue 3amau ¢ 1 Pents
HCITIOJIb30BAaHUEM PUMEPHBIi
MEeTO/a KOOp/IHHAT. BapHaHT

KOHTPOJIbHOH
paboTHL.

21 | KouTpoabhas padora 1 Kontpons u ontenka | IIpuMeHSIOT OTy4eHHbIE PerynsTuBHBIE - TOHIMAIOT IPUYHNHEI CBOETO HEYCIIeXa 1 IToBTOPHUTH
Ne2 o teme: «Metop 3HaHUN U YMEHUH TEOPETUYECKHUE 3HAHUS Ha HAXOJAT CIOCOOBI BEIXO/IA U3 3TOH CHTYAIHH. TEOPETUUECKUN

KOOPAHHATY.

ITPAKTHUKE

Ilo3HnaBaTenbHEIC - NEPEAAT COACPIKAHUE B CKATOM MITU

Marepual ri.
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HHE pa3jiena yac. | comep:kaHMs PETYISTUBHbIC jara jara
pa3BepHyTOM Bue. KOMMYHUKAaTUBHBIC - YMEIOT CIIyIIaTh 10. Meton
IpPYTHX, IPAHUMATH JPYTYIO TOUKY 3PEHHS, H3MEHUTH CBOIO KOOpJHHAT.
TOYKY 3pCHHUSL.
Cootnomren | 22 | CuHyc, KOCHHYC, 1 Cunyc, KOCHHYC, Brruucnsior cunyc, PerynsatuBHbIe - 00HAPYXUBAIOT U GOPMYITHPYIOT YIEOHYIO [1.97(c.248); B.
Ul MeXIY TaHTEHC. TaHreHc. OCHOBHOE | KOCHHYC, TAHT'€HC YIJIOB OT mpo6eMy COBMECTHO ¢ yuuTesneM. [lo3HaBaTenbHbIC - 1-4(c.266);
CTOpPOHAMH TpuronoMerpuyecko | 0 mo 180, moka3siBaroT COIOCTABIISAIOT U OTOMPAIOT MHPOPMAIIHIO, TIOIYYCHHYIO U3 Ne1012.
U yrilaMu € TOXKJIECTBO. OCHOBHOE Pa3HBIX HCTOYHHUKOB (CIIPaBOYHUKH, MIHTEpHET).
TPEYyroJIbHI Dopmysl TPUTOHOMETPHIECKOE KoMmMyHHKaTHBHEIE - yMEIOT IIOHUMATh TOUKY 3PEHHS
Ka. TIPUBEICHHSI. TOIECTBO, 3HAIOT GOPMYITy | IPYyroro, CIymIaTh APYT Apyra.
CkanspHOe Cunyc, KOCHHYC, JUISL BEIYHCIICHUS] KOOPIMHAT
MIPOU3BEIEH TaHreHc yrios ot 0?7 | Touku
ue BEKTOPOB 1o 1807
(14 q)
23 | OcHoBHOE 1 Cunyc, KOCHHYC, Brruaucnsior cunyc, PerynsaruBHbIe - B AHanore ¢ y4uTeneM COBEPIICHCTBYIOT [1.98(c.250); B.
TPUTOHOMETPHYECKOE TaHreHc. OCHOBHOE | KOCHHYC, TAHT'€HC YTJIOB OT KPHUTEPUH OLICHKU U TOJB3YIOTCS UMHU B XOJI€ OLICHKH U 5-6(c.266);
ToXxAecTBO. DopMyIIbl TpuroHoMerpuuecko | 0 mo 180, mokaseiBaroT caMmooleHKHU. [To3HaBaTeNIbHbIC - 3alIUCHIBAIOT BBIBOJIBI B Nel013(6),
MPUBEICHUS. € TOXKECTBO. OCHOBHOE BUJIE MPaBMJI "€ClH. .., TO...". KOMMyHHUKaTUBHBIE - YMEIOT 1015(6), 1016.
Dopmyisl TPUTOHOMETPHUIECKOE 0(OpMIIATH MBICIH B YCTHOM M MMICBMEHHOM PEUy C y4ETOM
TIPUBEICHHSI. TOXKJIECTBO, 3HAIOT (pOPMYITy | PEUEBBIX CHTYaLHH.
Cunyc, KOCHHYC, IS BEIYHCIICHUS] KOOPJWHAT
TaHreHc yrioB ot 0?7 | Touku
10 1807
24 | dopmynsl o 1 Dopmysl 11 3Ha0T GOpMyITBI PerynsTuBHBIE - B IHANOre ¢ YIUTENEM COBEPIICHCTBYIOT I1. 99(c.250-
BBIYHCIICHUS] KOOPAWHAT BBIYHCIICHUS npuBeaeHus; GopMyITy s KPHUTEPHH OLIEHKH U HOJIB3YIOTCSI HIMH B XO/1€ OLICHKH U 251); B. 7(c.
TOYKH. KOOpJAUHAT TOYKU BBIYHCIICHUS] KOOPAMHAT camooleHKH. [To3HaBaTeNbHbIE - 3alIUCHIBAIOT BBIBO/IBI B 233), Nel1018(r,
TOYKHU BUJIE IIPABUJI «ECIH ..., TO ...». KOMMyHUKaTHBHBIE - 1), 1019(r)
yMeroT 0()OPMIIATH CBOU MBICIH B YCTHOH ¥ TUCBMEHHOM
pEUH C yIEeTOM PEUEBBIX CHTYalHil.
25 | Teopema o mmomIaaR 1 Dopmyisl, Jloka3bIBalOT TEOpEMY O PerynsaTuBHBIE - TOHIMAIOT IPHYMHBI CBOETO HEYCIIEXa U I1. 100(c.252); B
TPEYroJbHUKA. BEIpaKaIoIIne IUTOIIA/IN TPEYTOIBHUKA, HaXOJAT CHOCOOBI BEIXO/Ia U3 TOH CHTYAIHH. 8(c.266),
II0IA b MIPUMEHSIOT TeopeMy IpU ITo3HaBaTenbHbIE - [€Tal0T NPEANOTI0XKEHHE 00 Ne1020(6),
TpeyroJibHUKa Yepe3 | pelIeHHH 3a/1ad nHbOpMaIMK, KOTOpasi Hy)KHa JJIsl pelIeHNs] y4eOHOM 1023.
JIB€ CTOPOHBI U Yo 3aga4u. KoOMMyHHMKaTHBHBIE - yMEIOT KDUTHYHO OTHOCHTBCS
MEXAY HUMH K CBOEMY MHEHUIO.
26 | Teopema CHHYCOB. 1 Teopema CUHYCOB. Jloka3pIBaloT TEOpEMY PerynsTuBHBIE - pabOTAOT IO COCTABIICHHOMY ILIaHY, 1. 101(c.252-
IMpumepsr CHHYCOB, IPUMEHSIOT MU UCTIONB3YIOT OCHOBHBIE U JIOTIOJTHUTEIBHBIE CPE/ICTBA 253; B. 9(c.
MIPUMEHEHUS peuiennu 3aaa4y (ctipaBouHas smrepatypa, cpeacrsa UKT). 266), Ne1022,
TEOpPEMBI CHHYCOB [lo3HaBaTeNbHEIE - COMOCTABISIOT U OTOUPAIOT 1026.
JUIS BBIYUCIICHUA I/IH(I)OpMaLII/IlO, INOJIyYCHHYIO U3 pa3sHbIX HCTOYHHUKOB
3JIEMEHTOB (cipaBounukH, MaTepHeT). KoOMMyHHUKAaTHBHBIE - YMEIOT
TPEYrojJbHUKa B3IJIIHYTh Ha CUTYAIUIO C WHOMU TMO3UIIHNU U JOTOBOPHUTHCA C
JIFOAbMHU HUHBIX HO3HuHﬁ.
27 | Teopema KOCHHYCOB. 1 3amauu Ha [IpumeHsIoT TeopemMbl PerynsaTuBHBIE - ONIPENETSIOT LENb YISOHOU AEATEIHHOCTH, I1. 102(c. 253-
HCTIONIb30BaHHUE CHHYCOB M KOCHHYCOB TIPH OCYIIECTBISIIOT MOUCK CPEJICTB €€ TOCTIKEHHSI. 254;B.10(c.266)
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TEOPEM CHHYCOB U pelieHny 3a1a4 Ilo3HaBaTenbHbIE - IEPEAAIOT COAEPKAHUE B CHKATOM, , Ne1025(T, e, 3),
KOCHHYCOB BEIOOPOYHOM M pa3BepHYTOM Buje. KoMMyHHKaTHBHEIE - 1030, 1031-unz.
YMEIOT IPHHIMATh TOUKY 3pEHHUsI JPYTroro

28 | Pemenue 1 3anauu Ha Pemator 3amaun Ha PerynsaTuBHBIE - ONIPENETSIOT LENIb YUeOHON AEATEIBHOCTH I1.103(c.254-

TPEYTroIbHUKOB. HCTIONIb30BaHHUE HCTIONBb30BAHUE TEOPEM C TIOMOIIIBIO YYHUTEISI U CAMOCTOSITENBHO, OCYIIECTBIISIOT 255);
TEOpEM CHHYCOB U CHHYCOB 1 KOCHHYCOB MIOUCK CPeNCTB ee nocTxkeHus. [lo3HaBaTenbHbIe - B.11(c.266),
KOCHHYCOB COIIOCTABIISAIOT U OTOMPAIOT MHPOPMALIHIO, TIONYYCHHYIO U3 Ne1027,1035.
Pa3HBIX MCTOYHUKOB, 3aIIMCHIBAIOT BEIBOBI B BUE IPABUII
«eCIM ..., TO ...». KOMMyHHUKaTHBHEIE - YMEIOT B3IISTHYTh
Ha CUTYalUIO C HHOH MO3UIMU U JOTOBOPHUTHCS C JIOJBMHI
MHBIX TTO3ULHMN.
29 | M3meputenbHbIe 1 Mertozs! pemenus [TpoBoxsT N3MepUTENHHEIC Perynsarusasle - paGoTaIOT 110 COCTABICHHOMY ILIaHY,
paboThI. 3ajad, CBA3aHHBIE C | pabOTHI, OCHOBaHHBIEC HA HCIIONB3YIOT OCHOBHBIE U JIOTIOJTHUTEIbHBIE CPEICTBA
HN3MEPUTETbHBIMH HCTIONB30BAHUU TEOPEM uH(popmarmu. [To3HaBaTeNnbHEIE - IEPEAAIOT COAEPIKAHNE B
paboTamu CHHYCOB, U KOCHHYCOB C)KaTOM, BEIOOPOYHOM HIIM Pa3BEPHYTOM BHIE.
KoMMyHHKaTHBHEIE - YMEIOT IIPU HEOOXOTUMOCTH
OTCTaMBaTh CBOIO TOUKY 3PEHHS, apryMEHTUPYS ee,
TOATBEPIKAAsl AprYMEHTHI (paKkTaMu.

30 | Pewrenne 3amay mo 1 3amgaun Ha [Mone3ytoTCs TEOpeMaMu PerynsiTUBHBIE - OIPEEISAIOT Lelb yIEOHOU IesITeIbHOCTH C.267-268
Teme: «COOTHOIICHUS HCIIOJIb30BaHUE CHHYCOB M KOCHHYCOB IIPH C TIOMOIIBIO YYUTEIS U CAMOCTOATENHFHO, OCYILECTBISIIOT Ne1059, 1060(0,
MEXIY CTOPOHAMHU K TEOpEM CHHYCOB U pelIeHNH 3a/1a9 Ha PElIeHHe | MOMCK CPEACTB ee NOCTIvKeHus. [lo3HaBaTenbHbIC - r), 1065.
YTJIaMH TPEYTONBHHUKA. KOCHHYCOB TPEYTOJIBHUKOB, HAXOIAT 3aIHCHIBAIOT BEIBOJIBI B BUJIE IPABUI "€CIIH..., TO...".

TUTOIAN TPEYTOJILHAKA U KoMMyHHKaTHBHBIE - yMEIOT OpPraHU30BEIBAaTh yIeOHOE
napasiesorpaMma yepes B3aHMOJICHCTBHUE B IPyIIIIE.
CTOPOHBI M CHHYC yriia

31 | PeweHue 3amay no 1 3angaun Ha Pewaror 3a1a4u, cTposT PerynsTHBHBIE - COCTABIISIIOT IUIAH BBHITOJHEHHS 3aJaHU
Teme: «COOTHOIICHUS HCTIONb30BaHHUE YTJIBI, BEIYHUCIISIOT COBMECTHO C yunTesneM. [lo3HaBaTeNbHBIE - 3aMHCHIBAIOT
MEly CTOPOHAMH 1 TEOPEM CHHYCOB H KOOPJMHATHI TOUKH C BBIBOJIBI B BHJIEC TIPABUII «ECTIH ..., TO ...».

YTJIaMH TPEYTONBHHUKA. KOCHHYCOB TIOMOIIBIO CHHYCA, KoMMyHHKaTHBHEIE - YMEIOT O(OPMIISITE CBOU MBICITH B

KOCHHYCa M TaHT€Hca yrJa, YCTHOHM M MUCBMEHHOHN pedH ¢ YIETOM PEUEBbIX CUTYaAIUH.
BBIYHCIISIOT TUIOIIATh
TPEyroJIbHUKA 110 IByM
CTOPOHAM H YIJIy MEXIy
HUMHU, PEIIAOT
TPEYTOJIBHUKH; OOBSICHSIOT,
YTO TAKOE YTOJ MEXKITY
BEKTOpaMHU.

32 | VYron mexny 1 [lonsTHe yrioa 3HaI0T onpeeneHe PerynsTHBHBIE - ONIPEAENSIOT [eTh YIeOHOH NeITeIbHOCTH, I1. 105-

BekTOpamu. CkansapHoe
HPOU3BE/ICHUE
BEKTOPOB.

ME>y BEKTOpaMu,
CKaJIsIpHOE
IpOU3BEICHUE
BEKTOPOB U €T0
CBOMCTB, CKaJSIPHBIN
KBaJIpaT BEKTOpa

CKaJISIPHOTO MPOU3BEIEHUS
BEKTOPOB, YCIIOBHE
Hepl’[eH}ll/IKyJ'lﬂpHOCTPl
BEKTOPOB.

OCYIIECTBIISAIOT MOUCK CPEJICTBA €€ JOCTIHKEHHS.
ITo3HaBaTenbHbIE - A€NAIOT NPETNOI0KEHUS 00
HMHGOPMAILINK, KOTOpast Hy)KHa JUTS PEIIeHUs y4eOHOI
3agaun. KOMMyHUKaTUBHBIE - YMEIOT OTCTauBaTh CBOIO
TOYKY 3pEHUS, apTyMEHTUPYS €€, TOTBEPKIATh apIyMEHTHI
(hakramu.

106(c.259-260);
B.12-17(c.266),,
Ne Ne1040,
1043.
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33 | CootHomeHnE MEXITY 1 ITonsarue BripakaroT ckansipHoe PerynsTuBHBIE - TOHUMAOT IPUYXHEI CBOETO HEYyCIIeXa 1 11.107-
CTOPOHAMH U YIIaMH CKaJISIpPHOTO NIPOU3BEIEHUE BEKTOPOB B HaXOJAT CIIOCOOBI BEIXO/A U3 3TOH CUTYaIIHH. 108(c.261-264);
TpEyrojabHUKA B MIPOU3BEICHUS KOOpJUHATAX, 3HAIOT €ro Tlo3HaBaTenpHBIE - NETAIOT MPEAIOIOKEHHE 00 B.18-21(c.266),
KOOpJUHATAaX U €ro BEKTOPOB B CBOWCTBA, yMEIOT pelIaTh nH(OpMaIHK, KOTOpasi Hy)KHa IJIsl pelIeHns yaeOHOH Nel1047(B),
CBOICTBa. KOOpPJMHATaxX U €r0o 3ama4n 3anauu. KOMMyHUKAaTHBHBIE - YMEIOT KPUTHYHO OTHOCHUTBCS 1048.
CBOMCTBA K CBOEMY MHEHHIO.
34 | IIpumeHeHue 1 3anmauu Ha 3HaIOT ONpeaeIeHne PerynsaTuBHBIC - HOHMMAIOT IPUYHHBI CBOETO HEYCIEXa U B. 22(c. 266);
CKaJIIPHOTO IIPUMEHEHHE TEOPEM | CKAJIIPHOIO IPOU3BEICHUS HaXOJAT CIIOCOOBI BEIXO/A U3 3TOH CUTYaIIHH. Nel055-
MIPOU3BEICHUS BEKTOPOB CUHYCOB 1 BEKTOPOB, YCIIOBUE Tlo3HaBaTenpHBIE - NETAIOT MPEAIOIOKEHHE 00 pazobpatb
K pPELICHUIO 3aJau. KOCHHYCOB U NepHCHIUKYIIPHOCTU nHpOpMaIHK, KOTOpasi Hy)KHa JJIsl pelIeHNs] ydeOHOH pemenue, 1056-
CKaJIIPHOTO BEKTOPOB, BHIPAXKAIOT 3a1aud. KOMMyHUKaTUBHBIE - YMEIOT KDUTUYHO OTHOCUTHCS PELINTD.
MIPOU3BEICHUS CKaJIIpHOE [IPOU3BEJICHUE B | K CBOEMY MHEHHUIO. [ToaroroButscs
BEKTOpPOB KOOpPJHMHATAX, 3HAIOT €r0 K KOHTPOJBHOM
CBOMCTBa pabote Ne3.
35 | KonrpombHhas paborta 1 KonTponb u ouenka | IlpuMeHsIOT nomydeHHbIe Perymnsarusabie - paboTarOT MO COCTaBICHHOMY ILIaHY, [ToBTOPUTH
Ne3 no teme: 3HaHUH U yMEHUH TEOpPETUYECKUE 3HAaHUS Ha HCIIOJIb3YIOT OCHOBHBIC U IOTIOJIHUTENBHBIE CPEJICTBA TEOPETUYECKU
«CoOoTHOLIEHUE MEKIY MIPaKTUKE norydenus nHpopmanuu. [lo3HaBaTeIbHBIE - TEpealoT MaTepuan I
CTOPOHAMU U yIriIaMu coJiep KaHKe B CKaTOM WM Pa3BEpHYTOM BUJIE. 11.
TPEYroJbHUKa» KoMMyHUKaTHBHBIE - yMEIOT OTCTaHBaTh CBOIO TOUKY
3peHHs, apryMEHTHUPYs €€, MOATBeP)KAaTh apTyMEHTHI
(hakramu.
JmmHa 36 | [paBuibHBII 1 [onsaTue 3HAIOT ONpeaeIeHne PerynstuBHBIE - pabOTAIOT 0 COCTABICHHOMY ILIaHY, I1. 109-110
OKPYXHOCTH MHOTOYTOJIEHUK. MIPaBUIILHOTO MIPaBUIIEHOTO WCTIONIE3YIOT OCHOBHBIE W IOTIOJIHUTEIBHBIE CPENICTBA JITIS (c.270-271);
U TUIOILAAb OKpY’KHOCTb, MHOT'OYT'OJIbHHKA. MHOT'OYTOJIbHUKA noxy4yenus uH$opManuu (CrpaBodHas JITEpaTypa, Nel1081(6, ),
kpyra (11 1) OINMCAHHAs OKOJIO Dopmyna 1t cpencrea VIKT). [To3HaBaTenbHbIE - 3aIIMCHIBAIO BHIBOJIBI B 1083(6, 1),
NPaBUIILHOTO BBIUHCIICHUS yTJia BUJIE IIPABUJI «ECIH ..., TO ...». KOMMyHUKaTHBHBIE - 1084(0, r)
MHOT'OYTOJIbHUKA. MIPaBWIBHOTO N- YMEIOT OTCTAauBATh CBOIO TOUKY 3PEHUS, apT'yMEHTHUPYS €€.
YTOJBHHKA
37 | OKpyXHOCTB, 1 Teopemsl 06 3HAIOT ¥ MPUMEHSIOT Ha PerynsaTuBHBIE - COCTABISIOT TUIAH BHITOIHEHUS 3aJaHUN m. 110(c. 270-
OTIHCaHHAs OKOJIO OKpPY>KHOCTH, MPAaKTUKE TeOpeMy 00 COBMECTHO ¢ yuuTesneM. [lo3HaBaTebHEIE - IENaloT 271); B.1-3(c.
MPaBUIILHOTO ONHMCAHHOM OKOJIO OKPYXHOCTH, OITUCAaHHOMN MPEANOIOKEHUS 00 HHPOPMAIIMHK, KOTOpas Hy)KHA IS 284), Ne1130,
MHOT'OYT'OJIbHHKA. MPaBUIILHOTO OKOJIO NPaBUJILHOTO pelIeHus IpeIMETHON y4eOHOH 3a1aun. 1131, 1132(a).
Pemenne 3anau. MHOT'OYT'OJIbHUKA U MHOT'OYT'OJIbHUKA. KomMMyHUKaTHBHBIE - TOHUMAIOT TOUKY 3pEHHUS APYTOro.
OKPY>KHOCTH,
BITFICAaHHOH B HETO
38 | OxpyXHOCTb, 1 Teopems! 00 3HAIOT ¥ IPUMEHSIOT Ha PerynsaTuBHBIE - COCTABIAIOT ILUIAH BHINOIHEHUS 3aJaHUN Il 111(c.271-
BITFICaHHAs B OKPY>KHOCTH, TIPaKTHKE TeopeMy 00 COBMECTHO ¢ yuuTesneM. [lo3HaBaTenbHbIE - IepenaloT 273);B.4
MpaBUJILHBINA ONMCAHHOM 0KOJIO OKpPY’KHOCTH, BIIUCAHHOH B COZIepXKaHHE B CKATOM, BEIOOPOTHOM HIIN Pa3BEPHYTOM Nel1085, 1092.
MHOTOYTOJIbHUK. HPaBUIILHOTO MPaBUIbHBIH Buzie. KOMMyHHKaTUBHBIE - YMEIOT OTCTAaUBATh CBOIO TOUKY
MHOT'OYTOJIbHUKA U MHOT'OYTOJIbHUK 3peHHUs, apTYMEHTHUPY €€, IOATBEPKAaTh apIyMEHThI
OKPY>KHOCTH, (daxramu.
BIMCAaHHOH B HEro
39 | OxpyXHOCTb, 1 Teopemsl 00 3HAIOT ¥ IPUMEHSIOT Ha PerynsTuBHBIE - OTIPEAENSIOT [ETh YIeOHOH NeITeIbHOCTH, I. 110-111;
OIIMCAaHHAsI OKOJIO OKPY>KHOCTH, MIPAKTHKE TEOPEMBI 00 OCYIIECTBISIIOT MOUCK CPEJICTB €€ TOCTIKEHHSI. B.3-4 lugpd.:
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NIPaBUIILHOTO OIHCaHHON OKOJIO OKpPY’KHOCTH, BIIUCAHHOU B Ilo3HaBaTenbHbIE - 3aMIUCHIBAIOT BBIBOIBI IIPaBUII "€CIH. . ., Ne1087, 1093.
MHOTOYTOJIEHHAKA U MIPaBHIEHOTO IIPaBUJIbHBII T0...". KOMMyHHKaTHBHEIE - OPraHU30BBIBAIOT yueOHOE
BIIMICaHHAs B HETO. MHOIOYTOJIbHUKA U MHOTOYTOJBHHK; 00 B3aUMOJICHCTBHE B IPyIIIIE.
OKpPY’KHOCTH, OKpPY’KHOCTH, OITICAaHHOH
BITHCaHHOH B HETO OKOJIO MPaBUIEHOTO
MHOTOYTOJIbHHUKA

40 | ®opmymnsl s 1 Dopmysl, 3HatoT (HOpMyIIBI ISt PerynsatuBHbIe - pabOTaIOT IO COCTABICHHOMY ILIaHY, I. 112(c. 273~
BBIUUCIICHUS MJIOIIAAN CBA3BIBAIOINE BBIUUCIICHUS YIJa, IUIOMAAN | UCIOJIB3YIOT OCHOBHBIC U JAOIOJIHUTEIBHBIE CPEICTBA AT 274); B.5-7,
NIPaBUIILHOTO IJI0OLIab U CTOPOHY | U CTOPOHBI IPaBUJIBHOTO noydenus nHpopManuy. [To3HaBaTeIbHBIE - TEpealoT Ne1094(r), 1098.
MHOTOYT'OJIbHHKA, €T0 IIPaBUJIBHOTO MHOTOYTOJIEHHKA U pajiiyca | COAEp)KaHHE B CKATOM, BEIOOPOYHOM M Pa3BEpPHYTOM BHUJIE.

CTOPOHBI U paauyca MHOT'OYTOJIbHHKA C BIIUCAHHOHU B HETO KoMMyHUKaTHBHBIE - yMEIOT OTCTalBaTh CBOIO TOUKY
BIIUCAHHOHU panuycamu OKPY)XHOCTH, BBIBOJST HX U | 3pEHHs, apIyMEHTHUPYs e, HOATBepkAas pakTamu.
OKPYKHOCTH. BIIMCAaHHOH 1 MIPUMEHSTIOT NIPU pEIIeHIN

OINHMCaHHOU 3aj1a4

OKPYKHOCTEH

41 | Ioctpoenue 1 3anauu Ha BeiBogsat u npumenstor npu | PerynsatusHele - B nuanore ¢ yuntenem COBEpLUICHCTBYIOT I1.113(c.274-
NIPaBUJIbHBIX IIOCTPOEHUE peuieHny 3aga4 GopMyIITbl KPUTEPUU OLIEHKH U MOJIb3YIOTCSI UMU B XO/I€ OLICHKH U 275); Nel1100,
MHOT'OYT'OJIbHHKOB. IIPABUIIBHBIX mwiomaau. CTposT camooleHKHU. [To3HaBaTenpHbIC - IEpeJatoT COAEpKaHUE B 1146.

MHOT'OYT'OJIbHHUKOB [IpaBUJIbHBIC C)KaTOM, BEIOOPOYHOM HJIM Pa3BEpPHYTOM BHIE.
MHOTOYTONBHUKI KomMyHHUKaTHBHBIE - yMEIOT KPUTUIHO OTHOCUTHCS K
CBOEMY MHEHHIO.

42 | JlnvHA OKPYKHOCTH. 1 Dopmyna TITHHBI 3Ha0T GOPMYJIBI UTMHBI PerynstuBHBIE - pabOTAIOT 0 COCTABICHHOMY ILIaHY, IT. 114(c.278-
OKPY>KHOCTH. OKPY>KHOCTH U TyTH HCTIONIE3YIOT HAapsAy ¢ OCHOBHBIMH U JIOTIOTHUTEIILHBIE 279; B.8-10
dopmyna nyru OKPYKHOCTH, TPUMEHSIOT cpezctia. [lo3HaBaTENbHBIC - COMOCTABISIOT U OTOUPAIOT (c.284), Ne1101,
OKpPY>KHOCTH HX IPU pellleHHuH 3a/1a4 nH(OPMAIHIO, OITYyIEHHYO U3 Pa3HBIX HCTOYHHKOB. 1102,

KoMMyHUKaTHBHBIE - yMEIOT BBINOJIHATD PAa3IMYHbIE POJIU B 1105(unn.)
rpyIIe, COTpyJHU4YaTh B COBMECTHOM PELIeHUH y4eOHOH
3a1a4n.

43 | Ilmomans kpyra. 1 Dopmynsl womaan | 3HAOT GOpMYITHI IUTOIATN PerynsaTuBHBIE - TOHIMAIOT IPHYMHBI CBOETO HEYCIIEXa U I1.115(c.280),B.
[Tnomane KpyroBoro Kpyra ¥ KpyroBoro Kpyra ¥ KpyroBOTO CEKTOpPa, | HaXOIAT CIOCOOBI BRIXOJIA U3 ATOM CUTYaIllUH. 11-13 (c.284),
CEKTopa. CeKTopa TIPUMEHSIOT UX IIPH [To3HaBaTenbHbBIE - JENAIOT MPEANONIOKEHNE 00 Nel123,1126,

peuienuu 3aaa4y HHPOPMAIHH, KOTOPAsk Hy)KHA YIS PEIICHHs yueOHOH 1128.
3a1aud. KOMMyHUKaTUBHBIE - YMEIOT KDUTUYHO OTHOCUTHCS
K CBOEMY MHEHHIO.

44 | Pemenne 3amau «/Jmmaa | 1 3amgaun HA [Mpumensror Gopmysr PerynsTuBHBIE - TOHIMAOT IPUINHEI CBOETO HEYCIIeXa IMoBTOpUTH
okpyxHocTH. [Tnomans MIPUMEHEHUE JUTHHBI OKPYXXHOCTH ¥l IYTH | HAaXOMAT CIIOCOOBI BEIXO/A U3 3TOH CUTYaIHH. m.105-112;  Ne
Kpyray. (hopMyIT IITHHBI OKPY>KHOCTH ¥ (pOpMYITBI INTo3HaBaTenbHBIE - IENTAIOT IPEIIONIOKEHHE 00 1121; Nel1124.

OKPYXHOCTHU H IUTOIIAN KPyTa H nH(OpMAIHH, KOTOpasi Hy)XKHa IS peIIeHNsT yaeOHOH
JUTHHBI IyTH KPYTrOBOI'O CEKTOpa Ipu 3agayl. KOMMYyHUKaTUBHBIE - YMEIOT KPUTUYHO OTHOCHUTHCS
OKPY>KHOCTH pelIeHNH 3a1a4 K CBOEMY MHEHHIO.
45 | Peurenue 3amad. 1 Jlnuna okpyxHocTd. | IIpuMensoT hopMyssl PerynatuBHbIe - COCTABIAIOT IUIAH BBIOJHEHMS 3314, [ToaroToBuTHCS

[Inomane kpyra

JUTHHBI OKPYXHOCTH ¥ IyTH
OKPYKHOCTHU H (hOPMYIIBI
TUTOIIAN KPYTa U

pemraoT npoOIeMbl TBOPUECKOTO M IIONCKOBOTO XapaKTepa.
INTo3HaBaTenbHBIE - CAMOCTOSTENFHO MIPEATIONATAIOT, KaKast
nH(OpMAaIys HyXKHa IS pelIeHns yaeOHOHi 3a1aun.

K KOHTp. padote
Ned.
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KPYTOBOTO CEKTOpa IpH KoMMyHHKaTHBHEIE - yMEIOT B3TJITHYTH Ha CUTYAIHIO C
pelIeHnH 3a1ad MHOM TIO3UINH ¥ JOTOBOPHTHCS C JIFOJABMH MHBIX TIO3HIIIH.
46 | KonrponpHas paborta 1 Kontpons u onieHka | IIpuMeHSIOT OJTy4eHHBIE PerynsTuBHBIE - ONIPEAENSIOT IeTh YIeOHOH NeTeIbHOCTH, [MoBTOpUTE
Ne4 mo Teme: «JlnuHa 3HaHUH U yMeHuit TeOpeTUIeCcKHe 3HaHUS Ha OCYIIECTBIISIOT MOUCK CPEJCTBA €€ TOCTIKEHUS. TEOpeTHIECKHUH
OKPY’KHOCTHU U TIJIOIIAIb MIPaKTHUKE ITo3HaBaTeNbHBIE - 3aIIMCHIBAIOT BBIBOJBI B BUJIE MPABUIT MaTtepuai .
KpyTray. «eCIH ..., TO ...». KOMMyHUKaTUBHbIE - yMEIOT BHIIOTHATD 12. lnuna
pa3IUYHbIE PO B TPYIIE, COTPYIHUYATH B COBMECTHOM OKPY>KHOCTHU U
peLIeHNN 3aaqH. IUIOIIAb Kpyra
JIBIKeHUe 47 | OtobpaxeHne 1 ITonsarue OOBSICHSIOT, UTO TaKOe PerynsaTuBHBIE - COCTABIAIOT IUIAH BBINOIHEHUS 3aJaHUN m 117; B.1, 3.
(79) IUTOCKOCTH Ha ceOsl. 0TOOpaKEHUS 0TOOpaKeHUE TNIOCKOCTH Ha | COBMECTHO C yuuTeseM. [lo3HaBaTenbHEIE - CTPOST Judpd. Nel148,
IUIOCKOCTH Ha ce0st ce0s1, 3HAIOT OIpe/IeIICHUE HPENonoxKeHus 00 HHPOpMaLNH, KOTOpast HyXKHa 115 Nel150(pazo6pa
U JIBIDKCHHE JBIKEHHS TIOCKOCTH pelIeHns IpeMEeTHOH ydeOHOM 3a1aun. Th pelIeHHE,
KomMMyHHKaTHBHEIE - YMEIOT OTCTaUBATh CBOIO TOUKY Nel152-pemuTs.
3peHHs, apryMEHTHUPYs €€, IOATBEP KIaTh apryMEeHTHI
(hakramu.
48 | IomsiTHe OBHKEHHSI. 1 OceBas u [Ipumenstor cBoiicTBa PerynsaTuBHBIE - HOHMMAIOT IPUYMHBI CBOETO HEYCIEXa U m. 118-119; B.2,
Cummerpust. LEHTpaJIbHAS JBIKEHHH Ha MPaKTHKE; HaXOJAT CIIOCOOBI BEIXO/IA U3 3TOM CUTYaIIHH. 4-6;
CUMMETpHUS JIOKa3bIBAIOT, YTO OCEBAs U [To3HaBaTeBHBIC - JCTAIOT IPEANOTI0KEHHE 00 Nel156(pazobpa
LEHTpaJIbHAS CHMMETPHS HHPOPMAINHK, KOTOpask Hy>KHA IS pelleHus yIeOHOH Tb), 1159, 1161.
SIBIISTIOTCS ABMKCHUSIMU. 3agaun. KOMMyHUKAaTHBHBIE - YMEIOT KPUTHYHO OTHOCHTBCS
K CBOEMY MHEHHIO.
49 | INapamnenbHBIH 1 Jmwxenne uryp ¢ | OOBACHAIOT, 4TO TaKOE PerynsaTuBHBIE - TOHIMAIOT IPHYHHBI CBOETO HEYCIIEXa U I1. 120(c.294);
NepeHoc. MIOMOIIBIO napajjieJbHbIA IepeHoc U HaXOJAT CIIOCOOBI BEIXO/IA U3 3TOM CUTYaIHH. B.14-15(c.297),
napajieabHOro II0BOPOT, 10Ka3bIBAIOT, UTO ITo3naBaTenbHbIE - [€Tal0T NPEANOI0XKEHHE 00 Nell62, 1165.
nepeHoca TNapaJuIeNIbHBIN EPeHoC U nHbOpMaIMK, KOTOpasi Hy)KHa JJIsl pelIeHns] y4eOHOM
TIOBOPOT SIBIISIOTCS 3a1a4u. KOMMYHHUKATHBHBIE - YMEIOT KDUTUYHO OTHOCHTBCS
JIBIKEHHUSIMH TJIOCKOCTH. K CBOEMY MHEHHIO.

50 | IToBopor. 1 [ToBopot Crpost 00passl Guryp mnpu PerynsaTuBHBIE - COCTABISIOT TUIAH BHIIOJNHEHNUS 32124, I. 121(c.295);
CUMMETPHSIX, peteHuns mpoOiieM TBOPUECKOTO H IOMCKOBOTO XapaKTepa. B.16-17(c. 297),
napajjieIbHOM IepeHoce U ITo3HaBaTenbHBIE - EpEAOT COJEPAKAHUE B CIKATOM, Ne1166,
noBopote. Pemare 3a1a4n ¢ | BEIOOPOYHOM MM pa3BepHYTOM Buje. KOMMyHUKaTHBHBIE - 1171(pa3obparb
MIPUMEHEHHEM JIBHIKESHHH. YMEIOT CIIYIIATh IPYTHX, IPUHUMATh IPYT'YIO TOUKY 3PESHHUS.

51 | Pemenwue 3aga4 mo 1 3amaun ¢ [IpuMeHSIOT TeOpeMBI, PerynstuBHBIe - pabOTAIOT IO COCTABICHHOMY ILIaHY,

TeMe: «JIBIKeHU». MIpUMEHEHHEM OTpakaloIIiie CBOMCTBA UCTIONB3YIOT HApsAy C OCHOBHBIMH U JIOMOTHHUTEIIBHBIE
JIBIKEHHS Pa3IHYHEIX BUJIOB cpencra noxydenus nHdopmarmn. [lo3HaBaTenbHEIE -
JIBIKEHHH COMOCTABIISIOT ¥ OTOMPAIOT HH(POPMAIIHIO, TOTYICHHYIO U3
Pa3HBIX HCTOYHUKOB. KOMMYHUKAaTHBHBIE - YMEIOT
BBITIOJIHATH Pa3IMYHbIE POJIH B IPYIINIE, COTPYIHUYAIOT B
COBMECTHOM PELICHHH 33]a4.
52 | PeweHnue 3aiay no 1 3amaun ¢ PemaroT 3anaun Ha PerynstuBHbIE - pabOTAIOT IO COCTABICHHOMY ILIaHY, IToaroroBuThCs
Teme: «JIBIKeHI» TIpUMEHEHHEM KOMOWHAIIHIO IByX—TPeX UCTIONB3YIOT HApsAy C OCHOBHBIMH U JIOTIOTHHUTEIBHBIE K KOHTp. pabore
JIBIKEHHS BUJIOB JBVDKCHUI; cpencra noxydenus nadopmarmn. [lozHaBaTensHEIE - Ne5.

MIPUMEHSIOT CBOMCTBA
JIBIDKCHHH JUTS PELICHUS

COMOCTABIISIOT ¥ OTOMPAIOT HH(POPMAIIHIO, TOTYICHHYIO U3
Pa3HBIX HCTOYHNKOB. KOMMyHUKATHBHBIE - YMEIOT




HammenoBa | Ne | Tema ypoka Kon. | Dnements! IIpenMeTHble pe3ynbTaThl MertanpenMeTHbIe: IO3HABATENbHbIE, KOMMYHUKATUBHbIE, [Inan. | ®axr. | oM. 3anaHue
HHE pa3jiena yac. | comep:kaHMs PETYISTUBHbIC jara jara
MIPUKJIATHBIX 3312 BBITIOJTHATE Pa3JIMYHbIE POJIU B TPYIIIE, COTPYIHUYAIOT B
COBMECTHOM pElIeHHH 3a1ad.
53 | KontponsHas pabora 1 Kontpons u onieHka | IIpuMeHSIOT OJTy4eHHBIE PerynstuBHBIe - pabOTaIOT IO COCTABICHHOMY IIIaHY, [MoBTOpUTE
Ne5 mo Teme: 3HaHUH U yMeHuit TeOpeTUIeCcKHe 3HaHUS Ha UCTIONB3YIOT HapsAy C OCHOBHBIMU U JIOTIOTHHUTEIbHBIE TEOpeTHIECKHUH
«JIBU>KEHUS». MIPaKTHUKE cpencTa noxyueHust nadopmarmu. [lozHaBaTenpHbIE - MaTtepuai .
COIOCTABIISAIOT U OTOMPAIOT HHPOPMALIHIO, TIONYYCHHYIO U3 13. [IBmxeHus.
Pa3HBIX HCTOYHUKOB. KOMMyHUKAaTHBHBIE - YMEIOT
BBITIOJTHATE Pa3JIMYHbIE POJIU B TPYIIIE, COTPYIHUYAIOT B
COBMECTHOM pElICHHH 3a1ad.
Hauanerere | 54 | Ilpenmer 1 [Ipenmer 3HaIOT NpeaMeT PerynsTuBHBIE - ONIPEACNSIOT LETb YIeOHOH NeITeIbHOCTH I1. 122-124
CBEIEHUS U3 CTepPEOMETPHUHL. cTepeoMeTpusl. CTepEeOMETPUH; OCHOBHEIE C MOMOIIIBIO YYHUTEIS U CAMOCTOSTEIEHO, OCYIIECTBISTIOT (c.300-305);
CTEpEoOMETp MHOrorpaHHHUKH. MHororpanHuK (Gurypsl B IpOCTPaHCTBE; MIOUCK CPENCTB ee NocTmxkeHus. [lo3HaBaTenbHbIE - B.1-2. Iudd.
uu (4 9) [puzma. MIOHATHE MepealoT CoMepKaHUe B CKATOM U Pa3BEPHYTOM BHJIE. Nel184(a),
MHOTOTPaHHHKA,BBIMyKIble | KOMMYyHHKAaTHBHBIE - YMEIOT OOPMIISITH MBICITH B YCTHOM U 1186, 1188-
1 HEBBIITyKIIbIE MICHMEHHON PeUH C y4ETOM CHUTYaIHi. pazobpatsb
MHOTOTPaHHHUKH penieHve.
55 | Tapannenenwumesn. 1 [Ipu3zma. 3HAIOT MOHATHE NPU3MA, PerynsaTuBHBIC - pabOTAOT 0 COCTABIICHHOMY ILJIaHY, I1. 125-128;
O0néM Tena. CoiicTBa [Napannenenunen napajiesenumnes] U ux HCIIOJIB3YIOT HAapsily ¢ OCHOBHBIMU U JIONIOJHUTEIIbHbIC (c.305-313);
MIPSIMOYTOJIBHOTO OCHOBHBIE 3JIEMEHTEI; cpencta noxydenus nadopmarmu. [lozHaBaTenpHbIE - Judod.
napaviesienunea. CBOICTBA MapaJuIeJeNuIea | COMOCTABIIIOT U OTOUPAIOT HHPOPMALIUIO, TOTYICHHYIO U3 Nel193(B),
IMupamuna. Pa3HBIX HCTOYHUKOB. KOMMYHHUKATHBHBIE - YMEIOT 1196, 1198(
BBITIOJTHSTH Pa3JIMYHbIE POJIU B TPYIIIE, COTPYIHUIAIOT B pazobpatsb
COBMECTHOM DPEILLECHUH 33]au. pemenne ¢.315-
316)
56 | Tena BparueHusI. 1 3HAIOT TeNa BPaIlIeHNs M UX 11.129-131(c.
Hunuuap. Konyc. 3JIEMEHTBI, PEIIAOT 3a4aun 319-322); Ne
Ha pacueT 3JIEMEHTOB 1214(a), 1220
¢buryp. (a).1226(a)
57 | Coepa. lap. 1 I1. 131(c.322);
B. 23-26
(c.328),
Nel1226(B),
1229,1231-unn.
06 58 | O6 akcmomax 1 AKCHOMBI ITomy4aror cBeneHus o pwmn. 1.(c.338-
aKCHOMax TUTAHUMETPHHL. TUTAHUMETPUH CHCTEME aKCHOM 342)
TeOMEeTpHHU TUTAaHUMETPHH,
(14) AKCHOMAaTHYECKOM METOE.
IToBTopenn | 59 | TpeyrombHuKH. 1 3 npu3Haka Jloka3pIBalOT paBEHCTBO, PerynaTusHble - IOHMMAIOT IPUYMHBI CBOETO HEYCIIEXA U L. 2. yueOHHUKA.
e (10 4.) [Ipu3Haku paBeHcTBa paBeHCTBa UCTIOJb3Ys MPU3HAKU HaXOJAT CIIOCOOBI BBIXOJIA U3 3TOM CUTYalHH. Peunts 3ananus
TPEyrOJIbHUKOB TPEYrOJIbHUKOB paBeHCTBa INo3HaBaTenbHBIE - IEPEIAIOT COAEPIKAHKE B CHKATOM H Nel5 OI'D.
60 | INomobue 1 [pusHaku momobust | Jloka3eiBaroT moaooue pa3BepHyTOM Buje. KOMMyHUKAaTUBHBIE - YMEIOT [HoBTOpUTH




HammenoBa | Ne | Tema ypoka Kon. | Dnements! IIpenMeTHble pe3ynbTaThl MertanpenMeTHbIe: IO3HABATENbHbIE, KOMMYHUKATUBHbIE, [Inan. | ®axr. | oM. 3anaHue
HHE pa3jiena yac. | comep:kaHMs PETYISTUBHbIC jara jara
TPEyroJIbHUKOB TPEyroJIbHUKOB TPEYyTrOJILHUKOB, 0(OpMIIATE MBICIH B YCTHOM M THCBMEHHOH Pedy C yIEeTOM MaTtepHa IIaBbl
PacCUUTHIBAIOT CHUTYaIuii. 7. yueOHHKA
HEHM3BECTHBIE DJIEMEHTHI
61 | I[MapamiensHble npsimbie | 1 [Ipuznaku Jloka3piBaroT [ToBTOpUTH
MapaieIbHOCTH MapaieTbHOCTD MPSIMBIX, MaTepHa I1aBbl
BBIYHUCIISIIOT YTIIBI IPU 3. yueOHUKa.
JIAHHBIX MPSMBIX
62 | YeTeIpexyroisHUKN 1 [IpsMOyronbHUK, Pemator 3amauu ¢ IToBTOpUTH
KBaJIpaT, poMO, HCTIONb30BaHIEM CBOMCTB MartepHa IIaBbl
napajuiesIorpamm, JaHHBIX GUryp 5. yueOHuKa.
Tpanenus Pemnts 3ananus
Nel5 ¢6. U.B.
SAmenko OI'D
2023(36 Bap.)
OUIIN
63 | ITnowann 1 Dopmyibl BreraucnsoT miomamgu [ToBTOpHUTH
miomaneil Beex ¢buryp MaTtepHa IIaBbl
H3BECTHBIX 6. yucOHHKA.
YETBIPEXyTrOJIbHUKO Pemnts 3amanus
B Nel7 6. U.B.
SAmenko OI'D
2023(36 Bap.)
OUIIN
64 | Cexymyue u 1 Teopemsl 0 PaccuuTsiBaroT oTpesku
KacaTeJbHbIe KacaTelbHBIX U XOpJ, KacaTeJIbHbIX.
CEeKYIINX
65 | OKpyXHOCTE. 1 BrincanHsIit n Pemator 3aaun Ha pacuet
Brucannslit yron LEHTPAJIbHBIN YTIbl | IEHTPaAJbHBIX U BIIMCAHHbBIX
YTIIOB
66 | Brmmcannsie n 1 CaoiicTBa Pemator 3anauu ¢
OINUCaHHbIE BITCAHHBIX U MIPUMEHEHHEM CBOMCTB
YeTHIPEXyTrOJIbHUKI OIMCaHHBIX BITCAHHBIX M OITHCAHHBIX
YETHIPEXYTOJbHUKO | YETHIPEXYrOJbHUKOB
B
67 | HUrorosast qmarHoctika | 1 I'eomerpuueckue Pemaror 3agaun xypca
68 | Urorosas paboTa 1 ¢burypsl Ha OCHOBHOM IITKOJIBI

IIJIOCKOCTHU U UX
CBO¥iCTBa
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ITporpammel o reomerpun s 7 — 9 knacca. Aprop JI.C. AranacsH.

Aranacan JI. C., byry3oB B. @., Kagomues C. b., [To3nsk 3. I'., FOguna U. 1. I'eomerpus
7-9. — M.: [Ipocsemienue, 2015.

MenbaukoBa H.b. TemaTuueckuii KOHTPOJIb IO TEOMETPUH. 9 Kiacc.

T.M. Mumenko. A.Jl. baunkos. ['eomerpus. Tematuueckue TecTol. 9 Kiacc.

Artanacsan, JI.C. UM3ydyenue reomeTpuu B 7-9 KI.: METOAMYECKUE PEKOMEHIALUM IS
yuutens / JI.C. Aranacsan, B.®. byrysos, FO.A. 'ma3zkoB u np. —M.: IIpocsemienue, 2013.
3uB b. I'., Meiinep B. M. [lunaktuueckue maTepualibl 1Mo reoMeTpuu 3a 9 kiacc. — M.:
IIpocsemenue, 2015.

Nuenckas M. A. CaMocTosiTenbHBIE U KOHTPOJIbHBIE paboThl K yueOHuKky JI. C. ATaHacsHa
7-9 xnaccel. — Bonrorpaa: Yuwurens, 2013.



