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IHosicHuTeILHAA 3aIMHCKA

Pabouas nporpamma no reomeTpuu i 9 kjacca pazpaboTaHa Ha OCHOBE CIEAYIOIIUX
HOPMAaTUBHBIX JOKYMEHTOB U METOJIMYECKUX MAaTEPUAJIOB:

®denepanbHBIl  TOCYJAPCTBEHHBIN 00pa30BaTeNbHBI CTaHIAPT OCHOBHOTO OOIIETO
o0pa3zoBaHMs, YTBEP)KIEHHBINM TpHKazoM MuUHHUCTEpCTBa 00pa3oBaHUsT W Hayku Poccuiickoit
®denepannn ot «17» nekadbps 2010 r. Ne 1897;

@DenepanbHblii 3akoH 00 oOpazoBanuu B Poccuiickoit ®Depepauuu Ne 273-03 ot
29.12.2012;

QdenepanbHbIi  MepeyeHb  Y4EOHMKOB, YTBEpXKACH MpHUKa3oM MMHHCTEpCTBa
oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 31 mapra 2014 r. Ne 253 «O06 yTBepxaeHUU
denepanbHOrO TEpeyHs Y4YeOHHKOB, PEKOMCHJIOBAaHHBIX K WCIIOIB30BAHUIO TIPU peaiu3alud
MMEIOIINX aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOrpaMM HAYaJIbHOTO OOIET0, OCHOBHOTO OOIIETO,
cpennero oobrmiero oopazoBanus» ¢ usmeneHusmMu ot 08.06.2015 r.;

[Iporpammbr  001I€00pa3oBaTENbHBIX — yUpekaeHUW. [eomerpust 7-9  Kiacchl.
CocraBurenb: bypmuctposa T.A., M.: IIpocsemenue, 2014 r.

[Iporpamma cooTBercTByeT yueOHUKY [eomerpus 7 — 9. VYuebHuk nams
obmieoOpazoBarenpHbix  yupexaenuit. / JL.C. Aranacsn, B.®. byrysos, C.b. Kagowmies,
3.I Io3usk, U.N. KOnuna. / M.: Ilpocsenienne, 2022.

Jlannast paOouasi mporpamma MOJIHOCTbIO OTpaxkaeT 0a30BbI ypOBEHb MOATOTOBKHU
HIKOJILHUKOB IO pa3fienaM mporpaMMel. B mporecce o0yueHus ydaiiuecs: OBIaJAeBalOT YMEHUSIMU
001ey4e0HOro Xapakrepa, pasHOOOpa3HBIMHU CIIOCO0aMU JACSITEIPHOCTH, TPHOOPETAIOT OIBIT:

— IUJJAaHUPOBAHUS U OCYIIECTBICHUS AITOPUTMUYECKON NESTEIBHOCTH, BHIITOJHEHUS 3a/JaHHBIX
U KOHCTPYHPOBAHUS HOBBIX aIrOPUTMOB;

— pelieHus pa3HOOOpa3HBIX KIJIACCOB 3a/ay M3 Pa3IMYHBIX pa3lielioB Kypca, B TOM 4YHCIE
3aja4, TpeOyIOIMHUX MOMCKA MYyTH U CIIOCOOOB peIIeHUS;

— HCCJeNOBaTeNIbCKOW  JIeATENbHOCTH, pPa3BUTHUS UJCH, NPOBEACHHUS HKCIEPUMEHTOB,
00001IeHHS,

— TOCTaHOBKH U (pOpMYITHpPOBAHUS HOBBIX 33/1a4;

— $SICHOT'0, TOYHOT'0, TPAMOTHOI'O U3JI0KEHUS CBOMX MBICIIEH B YCTHOM M MMUCBbMEHHOU pEYH,

— HCIIOJIb30BAHMSI  PA3IUYHBIX  SA3BIKOB MaTeMaTHKU (CIIOBECHOTO, CHMBOJHMYECKOTO,
rpauvIecKoro),

— CcBOOOJHOTO Mepexoja C OJHOrO s3bIKa Ha JPYrod Mg WILTIOCTpalMM, MHTEpIpeTaluy,
apryMeHTalliy U JI0Ka3aTeIbCTBA;

— TMPOBENEHUsS JOKA3aTENbHBIX PACCYXICHHM, apryMEHTAlUH, BBIIBMIKCHUS THUIOTE3 M HX
000CHOBAHUS;

— TMIOMCKa, CHUCTEMAaTH3allui, aHanmm3a U Kiaccudukamuu WHDOpPMAIUU, WCIIOTH30BAHUS
pa3HooOpa3HbIX HMH(OPMAIIMOHHBIX HCTOYHHMKOB, BKJIOYas Y4eOHYI0 M CIPaBOYHYIO
JTUTEpaTypy, COBpeMEHHbIE HH()OPMAIIMOHHBIC TEXHOIOTHH.

Henn u 3aga4n o0y4yeHus
B xone oOydenuss Mmoayns «['eoMeTpun» MO JAaHHOW MPOTPaMME C KMCIOJIb30BaHUEM

y4eOHHMKA U METOIMYECKOTO IMMOCOOUS ISl YUUTEIISA, PEIIAOTCS CJeAyIoNue 3a1auu.
— CHCTEMaTHYECKOE M3yUYCHHE CBOMCTB T€OMETPUIECCKUX (UTYp Ha TIOCKOCTH;



(dhopMUpOBaHHE MPOCTPAHCTBEHHBIX IMPEICTABICHUI; Pa3BUTUE JOTHYECKOTO MBIILIICHUS U
MOJArOTOBKA ammapara Ui U3y4YeHHUs CMEXHBIX JUCHUIUIMH ((PU3uKa, YepyeHue U Ip.) U
Kypca CTEpEOMETPHUH B CTaPIINX KJIACCaX;

OBJIaJICHHE KOHKPETHBIMU 3HAHUSMU HEOOXOAMMBIMHU [JIsi MPUMEHEHHUS B MPaKTUYECKOU
JIeATEIbHOCTH.

U 00yuenus:
B nanpaenenuu nuunocmnozo pazgumusi:

pa3BUTHE JIOTMYECKOTO M KPUTHUYECKOTO MBINUICHUS, KYJIbTYPbl pEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIICPUMEHTY

(GopMHpOoBaHHWE |y Y4YaIIUXCS HMHTEIUICKTYaJbHOW YECTHOCTH U  OOBEKTHBHOCTH,
CIIOCOOHOCTH K MpCOAO0JICHUIO MBICITIUTCIIBHBIX CTCPCOTUIIOB, BBHITCKAIOIINX U3 OGBI,Z[GHHOFO
OIIBITA;

BOCIIHTAHWE KayeCTB JIMYHOCTH, OOECHEYMBAIOMINX  COLMAIBHYIO  MOOHIBHOCTS,
CIIOCOOHOCTh MMPUHUMATh CAMOCTOSTEIIHBIC PELICHUS;

(dopMHpOBaHHE Ka4eCTB MBINUICHUS, HEOOXONMMBIX Uil aJalTalid B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIECTBE;

pa3BHUTHE HHTEPECA K MATEMAaTHYECKOMY TBOPYECTBY M MATEMaTHYECKUX CIIOCOOHOCTEH.

B memanpeomemmnom nanpasienuu:

(dbopMHpOBaHHE MPEJICTABICHUI O MaTeMaTHKE KaK 4acTH OOIIeUeIOBEYECKON KYyJIbTYphl, O
3HaYMMOCTH MaTeMaTUKU B PA3BUTUH LIMBUIM3ALIMN U COBPEMEHHOT'O OOILECTBA;

pa3BUTHE NPEACTABICHUH O MaTeMaTHKe Kak (opMe ONHCaHUS W METOJEC MO3HAHHUS
NEHCTBUTENBHOCTH, CO3/IaHHE YCJIOBHM JUIsi MPHOOpETEHUs IEepBOHAYAILHOTO OIBITA
MaTEMaTHUYECKOT0 MOJEIMPOBAHUS;

dbopmupoBaHHE OOIUX CIOCOOOB HHTEIUICKTYaIbHOM NEATEIBbHOCTH, XapaKTEPHBIX IS
MaTe€MaTUKd W SBISIIOIIMXCSA OCHOBOM IO3HABATEIbHOM KYJbTYpPbl, 3HAYMMOHN IS
pa3IMyHbIX cep YeTOBEUECKOM IeATEIbHOCTH.

B npeomemmnom nanpagienuu:

OBJIa/ICHUE MAaTEMAaTUYECKMMH 3HAaHUSMH U YMEHUSIMH, HEOOXOAUMBIMU AJIS MPOJIOJIKEHUS
o0y4yeHHs B cTapllei IIKOJe WM MHBIX 00IIe00pa3oBaTEeIbHBIX YUPEKIACHUSAX, U3YyUCHUS
CMEKHBIX JUCLUIUIMH, IPUMEHEHUS B IOBCEIHEBHOM JKHU3HH,

co3laHue (QyHIaMeHTa Ui MaTeMaTHYecKOro pa3BUTHUA, (OPMHUPOBAHUS MEXAHHU3MOB
MBIIUICHHS, XapaKTEPHBIX 11 MATEMAaTUYECKOU JEATEIBHOCTH.

OO0mas xapakTepucTuKa y4e0HOro npeamera
I'eomempua — oIVH W3 BaXXHEWIIMX KOMIIOHEHTOB MAaTEMAaTHYECKOTO OOpa3oBaHMS,

HEOOXOIUMBIN Il MPUOOPETEHUsI KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE M MPAKTUUECKU 3HAYMMBIX
yYMEHUH, (QOPMHUPOBAHUS S3bIKa ONHCAHUSA OOBEKTOB OKPYXKAIOLIEr0 MHpPA, I PAa3BUTHSA
IPOCTPAHCTBEHHOT'O BOOOPAKEHHUS M MHTYHIIMH, MAaTEMaTHUYECKON KyJIbTYpHI, Al S3CTETUYECKOTO
BOCIIUTaHMs oOydaromuxcs. VM3ydeHune reoMeTpuM BHOCHT BKJIAJ B Pa3BUTHE JOIMUYECKOIO
MBIIIICHHS, B (POPMUPOBAHNE TIOHATHS 10KA3aTeIbCTBA.

Takum oOpa3oM, B XOJ€ OCBOCHHUS COJIEP)KAHMUS Kypca ydalluecs TMOIy4aroT

BO3MOXXHOCTbB:

pa3BUTh MPEICTABICHUE O YUCIE K POJIM BBIYUCICHUN B YEJIIOBEYECKOW IIPAKTHUKE;
cpopMHpOBAaTh  NPAKTUYECKUE  HABBIKM  BBIOJHEHMS  YCTHBIX,  IHCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIUUCICHUN, PA3BUTH BBIYUCIUTEIBHYIO KYJIBTYDY;

pa3BUTh IPOCTPAHCTBEHHBIE TIPEACTABICHUS M HW300pa3uUTeNbHBIE YMEHHS, OCBOMTH
OCHOBHbIE (DaKTbl M METOJbl IUIAHUMETPHM, IIO3HAKOMHUTbCA C MPOCTEHIIMMHU
IIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOWCTBAMU;

Pa3BUTH JIOTHYECKOE MBIIUIEHUE U PeYb — YMEHUS JIOTUYeCKH OOOCHOBBIBATH CY>KICHMS,
IIPOBOJAMTH HECIOKHBIE CHCTEMATU3AllMM, IPUBOAUTH IPUMEPBI W  KOHTPIPUMEDSI,
UCTIOJIb30BaTh PA3NIUYHBIC S3bIKM MAaTEMATHKH (CIOBECHBIN, CHMBOJIIMYECKUN, TpaprUecKuii)
JUIS. AJUTFOCTPALlUU, HHTEPIPETALlNK, apTYMEHTAMK U JOKA3aTEIbCTBA;



— chopmupoBaTh MpeACTaBleHUs 00 H3y4aeMbIX MOHATHUSX U METOJaX KaK BayKHEHIIMX
CpeIcTBaX MaTeMaTH4YE€CKOT0 MOJIETMPOBAHUS PEAIbHBIX MIPOLIECCOB U SIBJICHUM.

B pesynbraTte ocBOEHHs Kypca I'€OMETPUH ydalllMecs IMOJydYaloT IMpeACTaBICHHE 00
OCHOBHBIX (PUT'ypax Ha IUIOCKOCTM M HX CBOMICTBax; NPHOOpPETal0T HAaBBIKM I'€OMETPHUUYECKUX
MOCTPOCHM, HEOOXOIMMBIE JIJIS1 BBIITOJHEHHSI YaCTO BCTPEYAIOUINXCS Tpaduueckux padoT, a Takxke
HaBBIKM M3MEPEHUs U BBIYUCIECHUS JUIMH, YIJIOB, NPUMEHSAEMBIE JUIsl PELICHHUs Pa3HOOOpPa3HbIX
F€OMETPUYECKUX U ITPAKTUYECKUX 3a4a4.

MecTto npeamera B y4eOHOM IJIaHe
CornacHo denepanbHoMy 0a3ucHOMY YyuyeOHOMY IUIaHy IporpamMma paccumTaHa Ha 68
yacoB (2uaca B HeJ1eJ10).

KoHTponpHBIX paboT — 7 YacoB, KOTOpBIE pacmlpeieNieHbl MO pa3jeliaM CIeAyIONIM
obpazom: «Bektope» 1 wac, «Merox xoopauHaT» 1 dac, «COOTHOIIEHHE MEXIYy CTOPOHAMHU H
yIJlaMu TpeyrojibHUKa» 1 4dac, «JlJinHa OKpYy>KHOCTH W TUIomaab Kpyray 1 dac, «JIBukenus» 1 gac
U 2 9aca Ha UTOTOBbBIE a[IMUHUCTPATUBHBIE KOHTPOJIbHBIC PAOOTHI.

[IpomexyTouHass aTrectauus HOpoBOAUTCA B (GOpME TECTOB, CAMOCTOSITEIbHBIX,
MPOBEPOYHBIX PadOT UM MaTEeMAaTUYECKUX NUKTAHTOB (mo 10 - 15 MUHYT) B KOHIE JIOTUYECKH
3aKOHYCHHBIX OJIOKOB y4eOHOTO MaTrepuaia. ¥ poBeHb 00yueHUs: — Oa30BBIiA.

IInanupyemMble pe3yJbTaThl 0OCBOEHHS Y4eOHOI0 MpeaMeTa

JIMyHOCTHBIE:

— HCHOJIb30BaHUE TPHOOPETEHHBIX 3HAHUHW W YMEHUW B MPAKTUYECKOW IEATEITBHOCTH H
MOBCEIHEBHON JKM3HU IJISI MOJEIHMPOBAHMS TPAKTUYECKUX CHUTYaIlMii M HCCICIOBAHUS
MTOCTPOEHHBIX MOJIEJICH C UCIIOIB30BAHUEM arapara reOMETPHH;

— ¢$OopMHpPOBAaHHE OTBETCTBEHHOTO OTHOINEHUS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH
00y4JaromUXCsi K CAMOPA3BUTHIO M CaMOOOpPA30BaHUIO HA OCHOBE MOTUBAIIUU K OOYUYCHHIO U
MMO3HAHMIO, BRIOOPY NajdbHEHIIEro 00pa3oBaHus Ha 0a3e OPHUEHTHUPOBKU B MUpE Mpodeccuid
U TpodeCCHOHATBHBIX MPEANOYTCHUNM, OCO3HAHHOMY TIOCTPOCHHUIO WHAMBUIYAIBHON
00pa3zoBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX TTO3HABATEIILHBIX HHTEPECOB,;

— ¢dopMHpOBaHUE IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOIIECTBEHHOM NMPAKTUKH;

— (dopmupoBaHUE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH M COTPYJHUYECTBE CO
CBEPCTHUKAMH, CTapIIMMH W MIAIIIUMHA B 0Opa30BaTEIbHOM, OOIIECTBEHHO IIOJIE3HOM,
y4e0HO-UCCIIeIOBATEIbCKON, TBOPUECKOU U APYTUX BHUIAX JIEATEIHHOCTH,

— yMEHHE SICHO, TOYHO, TPaMOTHO H3JaraTh CBOM MBICIH B yCTHOH M MUCHMEHHOW peuw,
MOHUMATh CMBICJT TIOCTaBJICHHON 3aJa4d, BBICTPAWBATh AaPTYMEHTAIMIO, IPUBOJIUTH
MPUMEPBI U KOHTPIIPUMEPHI;

— KPUTUYHOCTH MBIIIJICHHS, YMEHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHMS,
OTIIMYATh TUMOTE3Y OT (aKTa;

— KpEaTUBHOCTh MBINIIICHUS, WHULUATUBY, HAXOAYUBOCTh, AKTHBHOCTh TIPU PEIICHUU
T€OMETPUUYECKHX 3a/1a4,;

— YMEHHE KOHTPOJIMPOBATH MPOIIECC M Pe3yJIbTaT y4eOHOH MaTEMaTHICCKOMN ACSITEIHHOCTH;

— CHOCOOHOCTh K JMOIIMOHAJILHOMY BOCHPHATHIO MaTEMaTHYECKUX OOBEKTOB, 3ajad,
peleHui, paccyKIacHUN.

MeranpeamerHbie:

B 9 kyacce Ha ypokax reoMeTpuM, Kak M Ha BCeX Ipeamerax, OyneT MpoaosKeHa
paboTa 1o Pa3BUTHUIO OCHOB YUTATENbCKON KoMreTeHIH. OO0yJaronuecs: OBIaJCiOT YTeHUEM Kak
CPEACTBOM OCYIIECTBICHHS CBOMX JaJbHEHIINMX IUIAHOB: MPOAOJDKEHHs OOpa3oBaHUS U
camMo00pa30BaHMsl, OCO3HAHHOTO IUIAHMPOBAHUSA CBOETO aKTYaJIbHOTO M NEPCHEKTHBHOTO Kpyra
YTCHHUSL.



[Ipu u3ydeHnu reoMeTpun 00yYAIOIINECs] YCOBEPIICHCTBYIOT IPUOOPETEHHBIC HABBIKU
paboTtsl ¢ nHpopManue U MONnoMHAT uX. OHU CMOTYT paboTaTh C TEKCTaMH, MPEeOOPa30OBBIBATh U
UHTEPIPETHPOBATH COACPKAIILYIOCS B HUX HH(DOPMAIIHIO, B TOM YHUCIIE:
— CHCTEMaTH3UpOBaTh, COMOCTABIATh, AHAIM3UPOBATH, O000OMIATHP W HWHTEPIPETHUPOBATH
nHpOpMaIHIo, COACPKAITYIOCS B TOTOBBIX HH(GOPMAIIMOHHBIX 00BEKTAX;
— BBIICJATH TVIABHYIO W U30BITOYHYIO HH(OPMAIIMIO, BBHIIOJIHITH CMBICIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MBICIIEH; IPEICTABIATh MH(OPMAIIMIO B CKATON CIOBECHOH dopme (B
BUJIC IUJJaHA WM TE3WCOB) M B HAIIIHO-CUMBOJMYECKON ¢dopme (B BHae TaOmMII,
rpaduuecKkux CXeM W Juarpamm, KapT MOHITHA — KOHIENTYyalbHBIX JUArpamMM, OMOPHBIX
KOHCIIEKTOB);
— 3aoJHATH U JOTOJIHSTH TaOIHIIbI, CXEMBI, THArPAMMBbI, TEKCTHI.

B Xxome wW3y4eHHss TeoMeTpuu OOydYaloUIHecs YCOBEPIICHCTBYIOT OIBIT IPOCKTHOM
NESTENIbHOCTH, Kak o0co0oi (opmbl yueOHOW paboThl, CHOCOOCTBYIOMIEH BOCIHTAHUIO
CaMOCTOSITCNIbHOCTH, ~ MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIICHUIO MOTHBAallMM U
¢ (heKTUBHOCTH Y4eOHON JAEATeNbHOCTH; B XOJ€ peanu3alid HUCXOJAHOTO 3aMbIClia Ha
NPaKTUYECKOM YPOBHE OBJAJICIOT YMEHHEM BBIOMpATh aJCKBATHBIC CTOSIICH 3agade CpeICTBa,
MPUHUMATH PEIICHHUs, B TOM YUCJIC U B CUTYyallUsax HeomnpeaeneHHocTd. OHU ModydyaT BO3MOKHOCTh
pa3BUThH CIOCOOHOCTH K Pa3pabOTKe HECKOJIBKMX BapHAHTOB PEIICHHH, K MOUCKY HECTaHIAPTHBIX
pENIeHU, TOUCKY U OCYIIIECTBICHHUIO Han0Oo0JIee IPUEMIIEMOTO PEIICHUSI.

PerynsiTuBHbie:

— onpedensamy 1Eb JCATEIFHOCTH Ha YPOKE C TOMOIIBIO YYUTENSI U CAMOCTOSTEIBHO;

— YYHUTHCS COBMECTHO C YUUTEIIEM OOHAPYKUBATh U hopMYIuUposams yueOHyo npooiemy,

—  YUHTBCS NIAHUpO8ams yu4eOHYIO AeSTEIbHOCTh Ha YPOKE;

—  BbICKA3bI6AMb CBOKO BEPCHIO, TBITAThCS MpeuiaraTb Crnoco0d €€ TpOBEpKH (HAa OCHOBE
NPOJYKTUBHBIX 33JJaHUi B YUCOHUKE);

— pabotas 1O TPEIUIOKESHHOMY IUIAHY, UCNOIb306aMb HEOOXOIUMBIE CpelncTBa (y4eOHUK,
KOMITBIOTEP M HHCTPYMEHTHI);

— onpedensmp yCIENIHOCTh BHIITOJHEHHS CBOECTO 33aJJaHHsI B JHAJIOTE C YUUTEIICM.

CpenctBoM  (GOpMHUpPOBAaHUS ~ PETYISATUBHBIX  JCHCTBUM  CIIy)KaT  TEXHOJIOTHS
HpO6HeMHOI‘O Auagora Ha JTalle H3YUCHUA HOBOIoO MarcpHala W TCXHOJOIUA OUCHUBAHUA
00pa3oBaTeNbHBIX TOCTHKEHUH (YUCOHBIX YCIIEXOB).

Ilo3HaBaTenbHbIE:

— OpHUEHTHUPOBATbCS B CBOEM cHCTeMe 3HaHWil: noHuMamy, YTO HYXKHA JOTOJIHUTEIbHAS
uH(popManus (3HaHUS) IS pelIeHHs YIeOHOM 3a/1a4ul B OVH IIIaT;

— Oenamb NMPEIBAPUTEIBHBIA 0MOOp NCTOYHUKOB HMH(OpMAnuu A7 pEUIeHUs y4eOHOMH
3a]a4u;

— J0OBIBaTh HOBBIE 3HAHUS: HAX0OUMb HEOOXOIUMYI0 HHPOPMAIIHIO, KaK B yUeOHUKE, TaK U B
MPEIUIOKEHHBIX YIUTEIIEM CIIOBAPSX, CIIPABOYHUKAX U MHTEPHET- Pecypcax;

— J1oObIBaTh HOBBIC 3HAHUS: U381eKamb UHHOPMAIUIO, MPEACTABICHHYIO B pa3HBIX (opMax
(TekcT, Tabnuia, cxema, WILTIOCTPAIUS U Jp.);

— TmepepabaThiBaTh MOJYYCHHYIO HH(POPMALMIO. HaAOM00ams u O0eiams CaMOCTOSTEIbHBIC
8b18000L.

CpenctBoM (hopMupoBaHUs MMO3HABATEIBHBIX JCHCTBUN CIY)KHT YUEOHBIM MaTtepuanl u
3aJaHusl yueOHMKA, 00eCTIeYMBAIOIIUE TTEPBYIO JIMHUIO PA3BUTUS — YMEHUE OOBACHATH MUD.

KoMMmyHunkaTuBHbIC:

— JIOHOCHUTH CBOIO TMO3UIUIO JI0 JIPYTUX: 0opMisimb CBOIO MBICIh B YCTHOW UM MHCHbMEHHOMN
peuu (Ha ypoBHE MPETIOKESHUS HJIM HEOOJIBIIIOTO TEKCTA);



— CIyWaTh ¥ HOHUMATh peub Opy2ux,

— BBIPA3UTENILHO Yumams U nepeckazvléams TEKCT;
— ecmynamo B 6eceqly Ha ypOKe U B JKU3HH;

— COBMECTHO 00206apugamucs O paBuiax oOUICHHS U MOBEACHUS B IIIKOJIE U CIIEIOBATH UM;
—  YUHUTbCS 8bINOJIHAMD PA3TUYHBIE PO B TPYIIE (JIUepa, UCTIOTHUTENS, KPUTHKA).

CpeactBoM (GopMuUpoBaHUS KOMMYHUKATUBHBIX JIEHCTBUN CIIy’)KaT TEXHOJIOTHS

npoOJIEeMHOTO Juanora (MoOYKIAOIIMA M TOABOISIIMMA JWANIOT), TEXHOJIOTHS MPOAYKTHBHOTO
YTEHHs U OpraHu3aus padoThl B MaJIbIX TPYIINaX.

IIpeameTHbIe:
Tema Yuammecs Hayyarcs Yyammecss mosy4yar
BO3MO’KHOCTH
Bexkmopuwt | 0603nauams u uzoopadxcams 6eKmopbl, 0611a0emb 6eKMOPHbIM
uz0bpadicamov 86eKmMop, pasHulll OAHHOMY, Memooom ons
cmpoums  8eKmMop, PpAGHbIll CYMMe O08YX 6eKMOpPOS, | peuleHus 3a0ay Hd
UCNONL3YS NPABUNa  MpPeyeOoNbHUKA, NApallelocpammd, | Gbl4ucieHue u
Gopmynupoeams 3aKOHbI CLOHCEHUS, 00KA3amenbCmeo,
cmpoums  CYMMY — HECKOIbKUX BEeKMOpOS8, UCHONb3)sL
NPpauUIo0 MHO20Y20IbHUKA, npubpecmu onvim
Cmpoums 8eKmop, pPAasHulll pASHOCMU O08YX 6EKMOPOS, | GbINOIHEHUs.
08YMs CHOCOOAMU. NpPOEeKmos.
pewiams  2eoMempudeckue  3a0ayu  UCHOIb308AHUE
aneopumma  Gblpadcenus  uepe3  OAHHble  BEKMOpbl,
UCNONL3YA NPABUILA CTONHCEHUS, BLIYUMAHUS U YMHONCEHUS]
8EKMOpa Ha YUCo.
peuwiams npocmetiuiue ceomempuyecKue 3a0a4u, OnUpascsy
HA U3YYeHHble CBOUCMBA BEKMOPOB,
HAX00ums CpeoHIor JUHUI mMpaneyuu no 3a0AHHbIM
OCHOBAHUSM.
B noeceoneenoii ocuznu u npu usyueHuu Opy2ux
npeomemos:
UCNONIL306aMb EKMOPbL OJI peuleHUs: npoCcmenuux 3a0ay
Ha onpeoeneHue CKOpOCMU OMHOCUMENbHO20 O8UNCCHUSL.
Memoo onepuposamv ~ Ha  0A3060M  YpOBHe  NOHAMUAMU. | 081A0emb
KOOpOuUHa | KOOpOUHAMbL 8eKMOPA, KOOPOUHAMbL CYMMblL U PAZHOCIU | KOOPOUHAMHbBIM
m 8EKMOP0O8, NPOU38e0eHUsl BeKMOPA HA YUCTIO, Memooom — peuieHus

BbLIYUCTIAMb KOOPOUHAMbBL BEKMOPA, KOOPOUHAMbL CYMMbL U
PA3HOCMU ~ 8eKMOPO8,  KOOPOUHAMbBL — NPOU3EEOEHUs.
8eKmMopa Ha YUCo;

BLIYUCTIAMD Y20l MENHCOY BEKMOPAMU,

BbIYUCTIAMb CKANAPHOE NPOU3BEOEHUE 8EKMOPOS;
BbLIYUCTIAMb PACCMOSAHUE MeHCOY MOYKAMU NO U3BECHHBIM
KOOpOuHamam,

BbLIYUCTIAMb KOOPOUHAMbL CePeOUHbL OMPE3KA;

COCMAasisims ypagHeHue OKpPY*CHOCMU, 3HAS KOOPOUHAMbL
yeHmpa u MOYKU OKPYICHOCMU, COCMAGIAMb YPABHEHUE
APAMOU NO KOOPOUHAMAM O8YX ee MOUeK;

peuwiams npocmeuiuiue 3a0a4u Memooom KOOpOUHam

3a0a4 HA BblYUCIeHUe
u ()OKCIS‘ameﬂbCWlGO;

npuobpecmu  onvim
UCNONbL3068AHUSA
KOMNbIOMEPHBIX
npoepamm ons
ananuza YACMHBIX
clyyaee  83aUMHO20
PACnoNodcenus
OKpYJHCHOCMmElU u
NPAMbIX,

npuobpecmu  onvim
BbINOIHEHUS

npoeKkmoes




Coomnowe | onepuposamsv Ha 6a3060M YpPOGHe NOHAMUAMU. CUHYCA, | BLIYUCTAMb NIOWAOU
Husn KOCUHYCa U MaHeenca y2Jos, Quzyp, cocmaenennwix
Mmedxncoy NPUMEHAMb OCHOBHOE MPULOHOMEMPULECKOe MOHCOecmeo | u3  08yx u  bouee
cmoponam | npu  pewleHuu  3a0a4  HA ~ HAXOMCOeHUe  OOHOU | NPAMOY20JIbHUKOS,
U U yenamu | mpucoHomempuyeckoll YyHKyuu yepes opyayio, napannenrocpammos,
mpey2oibH | u300paxcamov Y201 MedHcOy BeKMOpPAMU,  BbIUUCTAMb | MPey2OolbHUKO8, Kpyed
uKa. cKanapHoe npouseedeHue 6eKmopos, u cekmopa,
Ckanapuoe | HAX00UMb Y2lbl MeHCOY BeKMOPAMU, UCNONbIYS (POPMYNY | 8bIYUCIAMb  NIOWAOU
npouseede | CKANAPHO20 NPOU3BEOEHUS 8 KOOPOUHAMAX, MHO20)20IbHUKOS,
Hue NPUMEHAMb Meopemy CUHYCO8, meopem)y KOCUHYCO8, Ucnonv3ya
6E€KMOPOE | NPUMEHAMb OPMYIY NIOWAOU MPeY20TbHUKA, OMHOULeHUS
pewiams npocmeriuiue 3a0a4u Ha HAXOHCOEHUe CMOPOH U | PABHOBENUKOCMU U
V208 NPOU3BONLHO20 MPey20abHUKA PABHOCOCMABIEHHOCT
B noeceoneenoit ocuznu u npu uzyueHuu Opyux | u;
npeomemos: NPUMEHAMD
UCNONIL306aMb 8eKMOPbL OJI5L peuleHUsl 3a0a4 Ha 08udceHue | aneebpauyeckuil u
u Oeticmeue cu MPUSOHOMEMPUUECKU
U Mmamepuan  npu
peutenuy  3a0a4y  Ha
8blUUCTICHUE
niowaoei
MHO20Y20/IbHUKO8;
npuobpecmu  onvim
npuUMeHeHUs
aneebpauieckozo U
MPULOHOMEMPUUECKO2
0 annapama  npu
peutenuu
2eoMempudecKux
3a0ay
Jlnuna onepupoéamv ~ Ha ~ 0A30860M  YpPOGHe  NOHAMUAMU | 6b18OOUMb  HOPMYIY
OKDY)CHOC | NPABUTLHO20 MHO20Y20/IbHUKA, 07151 8bIYUCTIEHUS Y2ld
muu APUMEHAMb  (POPMYIY Ol GbIMUCAEHUS Yeld NPABUILHO20 | NPABUNLHO2O n-
naouwiaos N-yeonvHuKa. V2OlbHUKA u
Kpyea NPUMEHAMb (POPpMYIbL NAOWAOU, CHOPOHLL NPABUNLHO2O | NDUMEHAMb — ee 8
MHO20Y20/IbHUKA,  paouyca 6NUCAHHOU U ONUCAHHOU | npoyecce  peuleHus:
OKpPYAHCHOCIU, 3a0au,
npUMeHsamo dopmynvt  Onumbl  OKpYICHOCMU, OVeU | NPOBOOUMD
OKPYAHCHOCIU, NAOWAOU KPY2a U KPY208020 CEKMOopa. 00Ka3amenbcmed
UCNONIb306aMb  CEOUCMBA USMEpeHUs. ONUH, Y2108 Npu | meopem o ¢hopmyne
peweHuu  3a0ay  HA HAXOJCOeHue ONUHbl  OmpesKd, | nIowaou,  CMOpPOHbl
2paodycHoll Mepbl yena; NpasUIbHO20
BLIYUCTAMD NIOWAO0U MPEY2ONbHUKOS, NPAMOY2ONbHUKOS, | MHO20)20IbHUKA,

mpaneyuii, Kpy2o8 u CeKmopos;
BLIYUCAAMYb  ONIUHY — OKPYICHOCMU U
OKPYAHCHOCIU

BLIYUCTAMD OIUHBL TUHEUHBIX JJIeMEeHMOo8 Guayp u ux yaiol,
UCNONBL3YSA U3VUEHHbLE HOPMYTbL.

B noeceoneenoii owcuznu u npu usyueHuu Opyux
npeomemos:

pewiamsv  npakmuyeckue — 3a0auu,
HAXOHCOEHUEM 2e0MEMPULECKUX BETUUUH.

onuHy  oyeu

CBA3aHHblEe C

paouyca 8NUCAHHOU U
ONUCAHHOU
OKpYIHCHOCIU u
cne0cmasuil u3 meopem
U NpuMeHAmv Ux npu
peuteHuu 3a0ad,
pewlams  3a0a4u  HA
00KA3amenbCcmeo ¢
UCNOIb308AHUEM
dopmyn ONUHbBL
OKPYAHCHOCMU U ONUHDL




oyeu
popmyn
dueyp.

OKpYIHCHOCMU,
niowaoeti

eusrcenusn

onepuposamv ~ Ha  0A3080M  YPOGHE  NOHAMUAMU
0mMoOpadiceHUss NIOCKOCMU HA ceOsl U OBUINCEHUS,
onepuposams HA 0A3080M YPOGHE NOHAMUAMU OCEBOL U
YEHMPATIbHOU — CUMMEmMpPUU, NAPAIIeIbHO20 NePeHocd,
nosopoma,

PAcno3Hasams 8UObL OBUNCEHUIL,

8bINOIHAMb NOCMPOEHUE OBUICEHUL C NOMOWbIO YUPKVIISL U
JIUHEUKU, OCYyulecmsisims npeobpazosanue guzyp,
pacnosnasamo no yepmesicam, ocywecmensime
npeobpazosanus  Queyp ¢ HOMOWDBI  0CeBOl u
YEHMPATbHOU CUMMEMpPUU, NApailelbHO20 NePpeHoca U
nosopoma.

NPUMEHAMb CE0UCMEA
08UIICEHUSL npu
peutenuu 3a0ad,
NpUMEHSMb NOHAMUSL:
ocesas u
YeHmpanibHas
cummempus,
napanienvHul
nepeHoc u nogopom 8
peutenuu 3a0ay

Hauanone | PACNO3HAEAMb  HA 4EPMEDICAX, PUCYHKAX, MOOeNAX U 8 | 8bIYUCIAMb — 00BEMbL
¢ ceeoenus | CKPYYCaiowem  mupe  niocKue U npOCMPAHCMEEHHbIE | NPOCMPAHCMEEHHbIX
us eeomempuieckue qbuzyp"bz; 2eoMempuiecKux
cmepeome | PACHOSHasamy  paseépmiu Kyoa, — NpaMOy20IbHO2O | pucyp, cocmasneHHbix
mpun napanneienuneodq, HNPAasUIbHOU RUPAMUObLL, YUIUHOPA U | U3 NPAMOY2OJIbHbIX
KOHyca, napannenenuneoos;
onpeodenams no JUHEUHbIM pA3Mepam pa3eépmKu Quaypul | yenyoums u paszeums
JIUHElIHbLe pazmepbl camoll pueypvl u HA0Oopom, npeoCcmaesieHus. 0
BLIUUCTIAMb 00BEM NPAMOY20IbHO20 NApalienenuneod. NPOCMPAHCMBEHHBIX
2e0MempUecKux
gueypax;
NpUMeHsImb  NOHsmue
pazeépmku ons
8bINOTHEHUS
NPAKMu4ecKux
pacyémos.
0o Honyuums bonee
akcuomax enybokoe
ceomempuu npedcmasieHue 0 Cu-
cmeme axkcuom
naaHUMempuu u
aKcuomMamu4eckom
Memooe
Ilogmopen | npumenamov npu pewieHuUu 3404y OCHOBHblE COOMHOUIEHUS MeXHCOY CMOPOHAMU U
ue Kypca Yenamu npAmMoy201bH020 U NPOU3BOILHO20 MPeEY2OTbHUKA,
nAAHUMEm | NPUMEHIMb POPMYIbl NIOWAOU MPEY20TbHUKA.
puu pewams mpey2oibHUKU ¢ NOMOWbIO Meopem CUHYCO8 U KOCUHYCO8,

NPUMEHAMb NPUSHAKU paeeHcmed mpeycolbHUKOE NpUu peuerHuu 2eomempudeckKux

3a0ay,

NPpUMEHANb NPUSHAKU noooous mpey2ojlbHUKO6 npu peuwerHuu ceomempudecKux

3a0ay,
onpeoesno 6UObl YemblPexy20JbHUKOS U UX CEOUCMEd,




ucnov308ams opmynvl niowaei pueyp 0/ HAxoHCOeHUss Ux niowaou,
BbINOIHAMD YePMeEdNHC N0 YCI08UIO 3a0adl, peuwams npocmetiuiue 3a0aqy no meme
« Hemwipexy2onbHuKu»

UCNONB308AMb  CBOUCMBO  CMOPOH — 4emblpexy2oibHUKd, —ONUCAHHO20 — OKOJO
OKDYICHOCMU, CBOUCMBO Y2108 GNUCAHHO20 YemblPexy2oibHUKA NpU peuleHuu
3a0ady,

UCNONBb308aMb POPMYIbL ONUHBL OKPYICHOCIU U OVeU, NIOWAOU Kpyed U CeKmopd
npu pewlenuy 3a0ad,

pewams 2eomempuyeckue 3a0auu, ONUPAsACb HA CE0UCMBA KACAMENbHbIX K
OKDYICHOCMU, NPUMEHSSL  OONOJHUMENbHble NOCMPOEHUs, aneedpaudeckuti u
MpUcOHOMEempuYecKuil annapam,

npo6oOUMb onepayuu Had 6eKMOPaAMU, BbIYUCTAMb OIUHY U KOOPOUHAMbL 6eKMOPA,
Y20l Medcoy 8eKmopami,

PACNO3HABAMb YPABHEHUSI OKPYHCHOCIEL U NPIMOU, YMemb UX UCHOIb3068AND,
UCNONb308aMb NPUOOPEMeEHHbIEe 3HAHUA U YMEHUs 8 NPAKMUYECKOU 0esimelbHOCmU
0J11 peuleHusi NPAKMu4eckux 3a0ay, CEA3aHHbIX C HAXOHCOCHUEM 2e0MempudecKux
BeUYUH

TemaTuveckoe IJIAHMPOBAHHUE IO TeOMeTPUM 9 Ki1ace

Ne /i Tema Kon-Bo KonunuecTBo
4acoB KOHTPOJIbHBIX
pabot

1 [ToBTOpEHME Kypca reoMeTpur § Kiiacca 2

2 BekTopsl 9 1

3 MeToa KoopaArHAT 10 1

4 CooTHo1IEHNS MEX1y CTOPOHAMU U yIJIaMU 14 1

TpeyrojbHuKa. CkansipHOe MPOU3BeIeHUE BEKTOPOB

B JnHa OKPY»KHOCTH M ILIOLIAb Kpyra 11 1

6 JIBrokeHus 7 1

7 HavanpHbIe CBEICHUS U3 CTEPEOMETPUH 4

8 006 akcuoMax reoMeTpuu 1

9 HToroBoe moBTOpEeHME 10 2
Uroro 68 5 + 2 agMuH.

Conep:xanue yueoHoro npeamera «['eomerpust 9 kir.»
BekTopsbl u MmeToa kKoopauHaT (19 4.)

[lonstne Bekropa. PaBeHcTBO BekTOpoB. ClIOXKEHME M BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YHCI0. Pa3nokeHue BEKTOpa IO JBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunats! BekTopa. IIpocrelimme 3agaun B KOOpAMHATAX. Y PABHEHUS OKPYXHOCTU U MPSMOM.
[IpuMeHeHne BEKTOPOB U KOOPAMHAT IIPH PEIICHUN 3aad.

OcHOBHasl 1eJIb — HAY4YUTh y4YalIUXCs BBIOJIHATH JEHUCTBUS HaJ BEKTOpaMHM Kak
HalpaBJIECHHbIMU OTPE3KaMH, YTO BA)XKHO JJIs1 NPUMEHEHUS BEKTOPOB B (PU3MKE; MO3HAKOMHTbH C
UCIIOJIb30BAHUEM BEKTOPOB M METOJa KOOPAMHAT IIPU PELIEHUU I'€OMETPUYECKUX 3aj1ad. Bekrop
OIIpECIIAETCS. KaK HaIIPABJICHHBIM OTPE30K M JNEHUCTBUS HAJ BEKTOPaMHM BBOJAATCS TaK, KaK 3TO
NPUHATO B GU3UKE, T. €. KaK JICHCTBUS C HAIIPABJICHHBIMHU OTPE3KaMHU.

OCHOBHOE BHUMaHHE JOKHO OBITH y/IE€IE€HO BbIPAOOTKE YMEHUH BBIITOJIHATH ONEPaLlUU
HaJl BEKTOpaMH (CKJIaJbIBaTh BEKTOPHI MO MPaBUIaM TPEYroJbHUKA M MapajuielorpaMMa, CTPOUTh
BEKTODP, PaBHBbIM pPa3HOCTH ABYX IAaHHBIX BEKTOPOB, a TaKX€ BEKTOP, PABHBIM IPOU3BEICHUIO
JAHHOT'O BEKTOpa Ha JaHHOE YUCJIO0).



Ha mnpumepax moka3bpiBaeTcs, Kak BEKTOPHl MOTYT TIPUMEHSATHCS K PEHICHHIO
reoMeTpudeckux 3amad. Jlemoncrpupyercs 3ppekTHBHOCTh MpuMeHeHHsT (GOpMyIT st KOOpIUHAT
CEpeIUHBI OTpe3Ka, PACCTOSIHHSI MEXKIY IBYMS TOYKAMH, YPAaBHEHUN OKPYKHOCTH U MPSMOU B
KOHKPETHBIX TE€OMETPUYECKHUX 3a/layaX, TEeM CaMbIM JaeTcsi NpeACTaBICHHE OO0 W3yYeHHU
TEOMETPHUECKUX (PUTYP C TOMOIIHIO METOJIOB anTreOpEHI.

CoOTHOIIIEHHSI MeXKIY CTOPOHAMH H YIJaMH TpeyrojbHuka. CkajisipHoe Npou3BeleHHE
BeKkTOpoB (14 4.)

CuHyCc, KOCHMHYC W TaHreHC yria. TeopeMbl CHHYCOB W KOCHHYCOB. PeleHne
TpeyrojJbHUKOB. CKallipHOE MNPOU3BEACHHE BEKTOPOB U €ro MPUMEHEHHE B T'€OMETPUUYECKUX
3aavax.

OcHOBHast 1eJib — pa3BUTh YMEHUE YYAIIUXCAd NPUMEHSATh TPUTOHOMETPUUECKUU
anmnapar IpH pelIeHUU TeOMETPUUECKUX 3a1ad.

Cunyc u kocunyc snoboro yrma ot 0° mqo 180° BBOASTCS C MOMOINBIO €IUHUYHOMN
MOJIyOKPY>KHOCTH, JIOKa3bIBAlOTCSI TEOPEMbl CHHYCOB W KOCHHYCOB M BBIBOJAUTCS €IlI€ OJIHA
dbopMyna Mmiaom@aan TpeyrojibHUKA (ITOJIOBUHA MPOU3BENCHUS JIByX CTOPOH Ha CHHYC yIjla MEXIy
HUMH). DTOT anmnapaT NpUMEHSIETCs K PEICHUIO TPEYTrOJIbHUKOB.

CkanspHoe NpoU3BEACHUE BEKTOPOB BBOJIUTCS Kak B (u3uKe (IpOU3BEIEHUE IJIUH
BEKTOPOB Ha KOCHHYC yTja MEXJy HUMH). PaccmaTpuBaoTcs CBOWCTBA CKAISIPHOTO IPOU3BEICHUS
Y €ro MPUMEHEHHUE MPU PEIICHUHU FT€OMETPUUECKHUX 3a/1au.

OcHOBHOE BHHMaHHE CJEIyeT YICIUTh BBIPAOOTKE TIPOYHBIX HABBIKOB B
MPUMEHEHUN TPUTOHOMETPUUECKOT0 arnmnapara rnpu pelieHny reOMeTpUIEeCKUX 3aau.

Jl1nHAa OKPYKHOCTH M Jiomaas kpyra (11 4.)

[IpaBunpHbIE MHOTOYrOJabHUKH. OKpyXHOCTH, OIMCAaHHAs OKOJIO IPaBUIBHOIO
MHOTOyTOJIbHMKa W BIHCAaHHass B Hero. llocTpoeHue mNpaBHIBHBIX MHOTOYTOJIBHUKOB. /J[nmHa
oKkpyxHocTu. [Tnomans kpyra.

OcCHOBHas L€ — pPACIIMPUTh 3HAHHUE YYAIIUXCS O MHOTOYTOJIBHUKAX; PACCMOTPETh
MOHSITHS JUTMHBI OKPY>KHOCTH W TUIOIIATU Kpyra U (JOPMYJIBI ISl UX BBIYUCICHUS B Haganme Tembl
JlaeTcsi  ONpe/eCHHWEe MPaBUIBHOIO MHOTOYTOJIbHUKA UM PAacCMaTpUBAIOTCS  TEOPEMBI 00
OKPYXHOCTSIX, OIMCAaHHOW OKOJO TIpPaBUJIBHOIO MHOIOYTrOJIbHMKa M BIucaHHOW B Hero. C
IIOMOIIbI0  ONUCAaHHOM OKPYKHOCTH pEUIaloTCsl 33aJaud O IIOCTPOEHUH  IPaBHIBHOTO
HIECTUYTOJIbHUKA U MPaBUWIBHOTO 12-yroapHUKa, €CIU 1aH MPaBUIIbHBIN M-yTOJIbHHUK.

@opMybl, BBIPAKAIOIIME CTOPOHY MPAaBWIBHOIO MHOIOYIOJbHHKA W Paauyc
BIIMCAHHOW B HEr0 OKPYXXHOCTH 4epe3 paguyC ONUCAHHOM OKPY’KHOCTH, HMCHOJB3YIOTCS NpPH
BbIBOJIe (hOpMYJ JUIMHBI OKPYXKHOCTH U IJIOWAAM Kpyra. BwIBoj omupaercs Ha MHTYUTHBHOE
NIPEACTABICHUE O TMpelesie: NPU HEOTPAaHWYEHHOM YBEJIWYEHUM YHCIA CTOPOH MPaBHIBHOIO
MHOIOYI'OJIbHUKA, BIIMCAHHOTO B OKPYXHOCTb, €ro IEPUMETP CTPEMHUTCS K JJIUHE OTOU
OKPYHOCTH, a IJIOMAAb — K IUIOIAAN KPyra, OTPaHUUEHHOI0 OKPY’KHOCTBIO.

JBukenus (7 4.)

Otobpaxenue 1iockoctu Ha cedsa. [lonstue nBmwxkenus. OceBas M IGHTpajbHAas
cummetpuu. [lapannensHeiii nepenoc. [loBopoT. HanoxxeHus u 1BUXeEHUS.

OcHoBHasl 11eJIb — MM03HAKOMUTh YYaIIUXCsl C MOHITHEM JBM)KEHHUS U €r0 CBONCTBaMH,
C OCHOBHBIMU BUJIaMU JIBHKEHUH, C B3AUMOOTHOILLICHUSIMHU HAJIOKEHUN U IBUYKEHUH.

JIBU>KeHHE TIIJIOCKOCTM  BBOAMTCS Kak OTOOpakeHHWE IUIOCKOCTH Ha  ce0s,
COXPAHSIOIIEE PACCTOSTHUE MEXKAYy ToukamH. Ilpu paccMOoTpeHHMH BHUIOB JIBUKEHUI OCHOBHOE
BHUMAaHHE yJIEJIAETCS TIOCTPOCHUIO 00pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJLHUKOB IPU OCEBOU
U IEHTPAIbHOW CHMMETpHSX, NMapalieIbHOM TNepeHoce, moBopore. Ha sddexTHpIX npumepax



[IOKa3bIBACTCS IPUMEHEHUE ABUKEHUN IIPU PELICHUH I€OMETPUUYECKUX 3a1ad. [loHsaTHe HanoXeHus
OTHOCHUTCS B JAHHOM KYPCE€ K YHMCIIy OCHOBHBIX MOHATHH. [I0OKa3bIBae€TCs, YTO MOHATHS HAJIOKECHHUS
U JIBIDKEHUS SIBJISIOTCS SKBUBAJICHTHBIMU: JTI000€ HAIOKEHUE SBISIETCS JABM)KEHUEM IJIOCKOCTH U
oOparHo. M3yueHue noka3aTelabCTBAa HE SBIAETCS O0S3aTENbHBIM, OJHAKO CIEIYET PacCMOTPETh
CBSI3b IIOHATUHN HAJIOKECHUS U IBHIKCHUS.

HauvanbHble cBeieHus U3 crepeomeTpun (4 4.)

IIpenmer crepeomerpuss. Muororpannuk. Ilpusma. Ilapamnenenunen. Iumusap.
Konyc. Cdepa u map.

OcHoBHast 1enb — IO3HAKOMUTh Y4YallUXCS C MHOTOIPAaHHUKAMHU; TEIaMU U
MIOBEPXHOCTSIMU BPAILICHUS.
006 akcuomax reomerpun (1 4.)

006 axcuomax maHuMeTpuu. HekoTopsle cBeieHHs 0 pa3BUTHH F€OMETPHU

OcHoBHas 1enb — JgaTh Ooyee TIIyOOKOE WPEACTABICHHE O CHCTEME aKCHOM
IUTAHUMETPUH U aKCHOMAaTHYECKOM METOEC

IoBTopenue (10 u.)

[TapannensHbie psiMbie. TpeyrodbHUKH. YeTbipexyroibHUKU. OKPYKHOCTD.
OcHoBHas LCJIb — HCIOJIB30BATh MATCMATUYCCKUC 3HAHUA IJId PCHICHUA PA3JIMIHBIX
MaTeMaTU4YEeCKUX 3aad.

IlepeyeHb KOHTPOJBLHBIX Pa00OT

KonTtponbHas padora Ne 1 o reme «BekTopsi».

KonTtponpHas padora Ne 2 mo Teme «MeToj KOOpAUHATY.

Kontponbras padora Ne 3 mo Teme «CoOTHOIIEHNE MEXAY CTOPOHAMHU U YTJIAMU TPEYTOJIbHUKAY.
Kontponbras padota Ne 4 mo teme «/IJiMHa OKPY>KHOCTH U TIJIOMIAL KpyTa».

Kontponbnas padota Ne 5 mo Teme «JIBrKkeHU».



Ka.nem[apﬂo-TeMaaneCRoe NJIaHHPOBaHUE

Ne Paznen Tema ypoka Koa-Bo | DieMeHTHI IIpeamerHbie MeranpeamMerHble:  MO3HaBaTelbHbIE, | daTa
n/n YacoB | colepIKAHUSA pe3yJibTaThl KOMMYHUKATHBHbIE, PeryJIsiTUBHbIE NpOBe/IeHUs!
IVIAH dakr
1 IToBTopenue | IloBTrOpeHue. Knaccudpukanus | Knaccupunupyior | PerynstuBnble - paborator 1o
(24.) TpeyronbHUKH TPEYTOJbHUKOB | TPEYTrOJIBHUKH TIO | COCTaBIEHHOMY  IUIaHY,  HCIOJb3YIOT
o yriaM, | IpU3HaKaM, HapsAIy C OCHOBHBIMU M JIOTIOJIHUTENIbHBIC
CTOPOHAM. OTIpeAeISAIOT CpeacTBa  MOJy4YeHHs  MHQOpMAIHUH.
DneMeHTHI paBHbBIE u | [lo3HaBaTenpHble -  COMOCTaBISIOT U
TpeyroibHUKA. | MOJ0OHBIE, otOuparoT nHpOpMaIMIo, TOTYICHHYIO W3
[Tpu3Haku MPOU3BOJAT PacyeT | pa3HbIX UCTOYHUKOB. KOMMyHUKAaTHUBHBIE -
paBeHCTBa AJIEMEHTOB. YMEIOT BBIMOJIHATh pAa3IMYHbIE POJIK B
TPEYTOJIbHUKOB. rpymnre, COTPYJHHYAIOT B COBMECTHOM
[IpssmoyronbHbBI pellIeHnH 3a1au.
U TpEYroJIbHUK.
Teopema
[Tudaropa
2 [ToBTOpEHME. [Tapannenorpam | Knaccudumupyror | PerynstuBHbie - paboTarT o
YeTrIpexyroib M, €r0 CBOWMCTBA | YETHIPEXYTOJbHUKH | COCTaBJICHHOMY  IUIaHY,  HCIOJb3YIOT
HUKH u IpU3HAKU. | TIO pU3HaKaM, | Hapsay C OCHOBHBIMHU U JIOTIOJIHHUTEIbHBIE
Bunst OTIPENIeNISAIOT cpeacTtBa  MoOJlyueHHs — WHGpOpMalUu.
napajuiefiorpaM | paBHble 3JeMeHTHI, | [lo3HaBaTenbHbIE -  COMOCTaBISIOT U
MOB U HX | IPOBOJAT LEMOYKHU | OTOUPAIOT MH(POPMALUIO, MOTYYCHHYIO U3
CBOICTBa U | JOKa3aTeNbCTB U | pa3HBIX UCTOYHUKOB. KOMMyHHKaTHUBHBIE -
MIPU3HAKH. pacyer JIEMEHTOB. | YMEIOT BBINOJHATH pa3IMYHbIE POJH B
Tpamneuus, BUIbI rpynmne, COTPYAHHUYAIOT B COBMECTHOM
Tpaneuun peLIeHNH 3a1a4.
3 BekTopbr (9 | [lonsTue Bekrop. N306paxkator u | PerynatuBHele - paborator 1o
4.) BEKTOpA. JlnvHa BekTopa. | 0003HaYaI0T COCTaBJICHHOMY  IUIaHy,  HCIOJIb3YIOT
PaBeHCTBO PaBeHCTBO BEKTOpBI, HAaXOJIAT | HAPSAY C OCHOBHBIMHU U JONOJHHUTEIbHbIC




BEKTOPOB BEKTOPOB. paBHbIE BEKTOPBI cpencTBa MOJTYyYEHUS nH(pOpMaIIUH.
Komnuneapnsie Ilo3HaBaTenpHBIE -  CONOCTABISIOT |
BEKTOPbI 0TOMParOT WH(GOPMAIIUIO, TTOTYYCHHYIO U3
pPa3HBIX UCTOYHUKOB. KOMMyHUKaTHUBHEIE -
YMEIOT BBIMOJHATh PA3JIMYHBIE POJIM B
rpyIIe, COTPYAHUYAIOT B COBMECTHOM

pelIeHuN 3a/1ay.
OTKJ1aapIBaHUu OtknaapiBanue | OTKIAnbIBaIOT  OT | PerynsiTuBHBIE -  ONPEACNSIIOT  LIEJb
€ BEKTOpa OT BEKTOpa oT | mo0oi TOYKH | y4eOHON  JEATENIBHOCTH C  MOMOIIBIO
JAaHHOM TOYKH JAHHOM TOYKH IJIOCKOCTH BEKTOD, | YUUTEIS u CaMOCTOSATENBHO,
paBHBIN JaHHOMY OCYLIECTBJISIIOT ~ MOUCK  CPEICTB €€
JOCTHOKCHHS. Ilo3HaBaTenbpHBIE -

nepefarT CcoJepKaHue B CXKATOM U
pa3BepHyTOM BHje. KOMMyHUKaTUBHbIE -
yMeT O0(GOpMIIATE MBICIH B YCTHOW U
MHCbMEHHOM PEeYU C YYETOM CUTYalHi.

Cymma  1BYyX Cnoxenue Crpoar cymmy u | PerynsatuBHble - paborator o
BEKTOPOB BEKTOPOB. pa3sHOCTh [JBYX M | COCTaBJIEHHOMY  IUIaHy,  HCHOJB3YIOT
3aKoHbI 3aKoHbI Oosee  BEKTOPOB, | HAPSLY C OCHOBHBIMHU U JOMOJHHUTEIbHbIC
CIIOKEHMSI CJIO’KEHHUSI. HOJIB3YIOTCS cpeAcTBa  MOJIyd4eHUs  MHGpOpMalLUU.
BEKTOPOB. IIpaBuio IIPaBUIIOM [lo3HaBaTenbHBIE -  CONOCTaBIAIOT U
TPEyTrOJIbHUKA. | TPEYTOJIbHUKA, 0oTOMparoT MHPOPMALIMIO, MOJIYUYEHHYIO U3
IIpaBuio napajuiesiorpaMma, | pa3HbIX HCTOUHUKOB. KOMMyHMKaTHUBHBIE -
napajiesiorpaM | MHOTOYTOJIbHUKA YMEIOT BBINOJHATh PAa3IUYHbIE POJIU B
Ma Ipynmne, COTPYJHHUYAlOT B COBMECTHOM
peLIeHNH 3a1au.
Cymma Pasnocte 1ByXx | CTposiT  pa3HOCTh | PerynsatuBHble -  ONpENENsAOT  IIEJb
HECKOJIbKUX BEKTOPOB. BEKTOPOB, y4eOHON  JAEATENbHOCTH C  IHOMOILBIO
BEKTOPOB. IIpoTHBONOIOXK | MPOTUBOIIOJIOKHBIN | YUUTEINS u CaMOCTOSITENILHO,
Brrunranue HBII BEKTOP BEKTOP OCYLIECTBISIOT ~ TIOUCK  CpPEACTB €€
BEKTOPOB JOCTUKEHUS. Ilo3HnaBaTenbHbBIE -

NepealoT  CoJAEp)KaHHE B CXKATOM H
pa3BEpHYTOM BHJIE.
KoMMyHHKaTHBHBIE - YMEIOT O(QOPMIISITH




MBICJIM B YCTHOM M IHMCBMEHHOH pedu C
YYETOM CUTYalHi.

10

Pemenue 3amauun Ha | CTpodaT cymMy W | PerynstuBHbIE - B JAHAIIOre C YYUTEIEM
3a1a4y MIPUMEHEHHE Pa3HOCTh [JBYX H | COBEPLICHCTBYIOT KpPUTEPUH OLCHKH U
«CrnoxeHnue u BEKTOPOB 0ojee  BEKTOPOB, | MOJNIB3YIOTCSI WMH B XOJ€ OIEHKA |
BBIYMTAHUE MOJIb3YIOTCA CaMOOLICHKH. [lo3HaBarenbHbIE -
BEKTOPOB» MPaBUIOM MpeoOpa3oOBhIBAIOT MOJEIUA C  IIENBIO
TPEYTOJIbHUKA, BBISIBJICHUS o0mmx 3aKOHOB,
napajuiefiorpaMma, | ONpeNessioNX MPeIMETHYI0 001acThb.
MHOI'OyTOJIbHUKA KoMmMmyHMKaTUBHBIE -  yMEOT  IIpHU
HEOOXOJUMOCTH OTCTaWBAaTh CBOIO TOYKY
3pEHHUs], APIYMEHTHPYS €€.
[IpousBenenne YMHOKEHUE 3HaoT CBOKWCTBA | PerymatuBHble -  ONpENENAOT  LEJb
BEKTOpa Ha BEKTOpa Ha | YMHOXEHUS y4eOHOM  AESITeNbHOCTH C  IOMOIIbIO
YUCJIO. YUCJIO. BEKTOpa Ha YHUCIIO, | YUUTEIA u CaMOCTOSTEIIBHO,
CaoiicTBa YMEIOT pelath | OCYIIECTBISAIOT ~ MOUCK  CPEICTB €€
YMHOXKEHUS 3a/1aun Ha | JOCTHKEHUS. [To3naBarenbHbIE -
BEKTOpa Ha | YMHOXEHUE MepefarT CoJAepKaHUe B CXKATOM U
YUCJIIO BEKTOpA HA YUCIIO | pa3BepHyTOM Buae. KoMMyHHKaTHUBHbBIE -
yMeIOT 0QOpPMIISATH MBICIM B YCTHOM U
IIUCbMEHHOM pe4M C YYETOM CUTYaLUN.
[Ipumenenue 3agaumn Ha | Pemarot 3amaun Ha | PerynsituBHbIe - paboTarT o
BEKTOPOB K MIPUMEHEHUE MIPUMEHEHUE COCTaBJICHHOMY  IUIaHy,  MCIOJIb3YIOT
pELIeHUIO BEKTOpPOB 3aKOHOB CJIOKEHUS, | HAPAY C OCHOBHBIMU M JONOJHUTEIbHBIC
3a1a4 BBIYUTAHUS cpencTBa MOJTYyYEHUS nH(pOpMaIIUH.
BEKTOPOB, [lo3HaBaTenbHBIE -  CAMOCTOSITENIBHO
YMHOKEHUS MPEIOJIararoT, Kakas HHQOpPMAIIU HYKHA
BEKTOpA HAa YUCJIO | s peuieHus yueOHOM 3a/1a4u.
KoMMmyHHKaTUBHBIE - YMEIOT CIyIIaTh
OPYTUX, NBITAIOTCA NPUHUMATh JPYTYIO
TOYKY 3pEHUS, TOTOBbl H3MEHUTH CBOIO
TOYKY 3pPEHHUSI.
Cpenusis Ilonsrue 3HaloT, Kakou | PeryisiTuBHble -  ONPEACISIIOT  LIEJIb
JIMHUS CpEelHEW JIMHHWM | OTPE30K y4eOHOM  AESITENTbHOCTH C  TOMOIIbIO




Tpaneuuu Tpamneuuu. Ha3bIBaeTCs YUUTEIS u CaMOCTOSITENILHO,
Teopema O | cpelHe  JIMHUEHW | OCYLIECTBIISIIOT ~ TMOWUCK  CPEACTB €€
CpelHEW JHMHHUM | Tpameluu; JOCTHKEHHUSL. [To3naBarenbHbIE -
Tpaneuuu GbopMyIUpYIOT U | IEpElaloT CoJEpKaHWe B CXKATOM U
JTIOKa3bIBAIOT pazBepHyToM Buae. KoMMyHHKaTUBHBIE -
TEOpEeMy O CpEeIHEH | yMEIOT O(OPMIISITh MBICIH B YCTHOW H
JIMHUHU Tpaneuuu IIMCBMEHHOW PEYN C YYETOM CUTYaLUH.
11 KonTponbnas KonTposs u | [Ipumensitor PerynstuBHbie -  ONpenensiioT  IeNlb
pabota Nel mo OLICHKA 3HAHWM | IIOJly4CHHBIE y4eOHOH  JEATENbHOCTH C  TOMOILBIO
TEeME: U yMEHUHN TEOPETHYECKUE YUUTENS u CaMOCTOSITEINIBHO,
«BekTopbn» 3HaHUS Ha | OCYIIECTBISAIOT  IOMCK  CPEICTB €€
MIPaKTHUKE JTOCTH>KEHHS. [lo3HaBarenbHbIE -
IEpPEeal0T  COAECPKAHUE B CXKATOM H
pa3BepHyTOM BuAe. KoMMyHHKaTHUBHBIE -
yMEIOT OQOPMIISATH MBICIH B YCTHOW U
MHCbMEHHOM PEeYU C YYETOM CUTYalHi.
12 Meton Koopaunats! Koopaunats! Omnpenenstor PerynartusHble - B quanore ¢ ydurenaeMm
KOOpPAMHAT | BEKTOpA. BEKTOpa, [UIMHA | KOOPAUHATHI TOYKHU | COBEPIICHCTBYIOT KPUTEPUHU OLIEHKH H
(10 ) Paznoxxenune BEKTOpA. MIOCKOCTH; MOJB3YIOTCI HMMU B XOAE OLEHKU U
BEKTOpa no Teopema 0 | MPOBOJAT CaMOOIICHKH. [To3naBarenbHbIE -
JBYM pa3oKEeHUU onepanuu HaJl | CAMOCTOSITEJIbHO  MpEeANoJiaraloT, Kakas
HEKOJUIMHEApH BEKTOpa 10 | BEKTOPaMH, uHpopManusg  HY)KHa IS pEUICHHS
bIM BEKTOpam JBYM BBIYHCISIOT JMWHY | ydeOHOU 3amaun. KoMMyHHKaTUBHBIE -
HEKOJUIMHEApHBbI | U KOOPJMHATHI | yMEIOT ~ ClIylmiaTb JpPYTUX, IPUHUMATh
M BEKTOpaM BEKTOpA, yIoj | ApYryl0 TOUYKY 3pEHHs, TOTOBBl W3MEHUTH
MEXIy BEKTOPAMH | CBOKO TOUKY 3PEHHSL.
13 CBsizb  MexXay HevictBus  Han | PacknaasiBaroT PerynsatuBHple -  COCTaBIISIIOT  IUIaH
KOOpJAMHATaMH1 BEKTOPaMH BEKTOpP MO JBYM | BBIIIOJIHEHUS 3ajay, peIaloT MpoOIeMbl
BEKTOpa u HEKOJUIMHEAPHBIM | TBOPYECKOIO M IIOMCKOBOIO XapakTepa.
KOOpJAMHATaMH1 BeKTOpaM, HaxomdaT | [[o3HaBaTenpHble -  CaMOCTOSITENBHO
€ro Havaia u KOOPJAMHATHI MPEIIOJIAararoT, Kakas HHQOpPMAILIUS HYKHA
KOHIIA BEKTOpA, JUIS pellieHus: yueOHOM! 3aauu.
BBITIOJIHSIOT

JNIEUCTBUS HaJ




14

15

16

17

18

BEKTOpPaMHU, KoMmmyHuKaTUBHBIE -  yMEIOT  IpHU
3aIaHHBIMU HEOOXOJUMOCTH OTCTauBaTh CBOIO TOYKY
KOOpJAMHATaMHU 3peHHUsl, APTYMEHTHUPYSI €€.
[Ipocretimue Koopaunatsl BrBogsT popmyibel | PeryiasTuBHBIE - COCTaBIAIOT  IUIaH
3a/1auun B BEKTOpA, KOOpAHHAT BBITIOTHEHUS 3a/1ad, PEIIaloT TPOOJIEMBI
KOOpJIMHATAX. KOOPJAMHATBI BEKTOpa yepe3 | TBOPYECKOTO M IOMCKOBOI'O XapakTepa.
CepeIuHbI koopauHatel  ero | [lo3HaBarenbHblE -  CaMOCTOSITEIBHO
OTpe3Ka, JUIMHA | KOHLA M Haydaja | mpernojaraioT, kakas nHhopMaus HyKHa
BEKTOpA, KOOpAHHAT JUTSt peuieHus y4eOHOI 3a/1auu.
paccrosiHue cepelnHbl oTpe3ka, | KoMMyHHMKaTHBHBIE - YMEIOT B3IUIAHYTh HA
MEXIy  JABYMs | JUIMHBl BEKTOpAa W | CUTyalldl0 C  HWHOM  MO3UIUU U
TOYKaMHU PacCTOSIHUSL MEXAY | JOTOBOPUTHCA C JHOJIbMH WHBIX MO3ULUH.
JIBYMsI TOUKaMU
Pemrenue 3agaun no teMe | Pemaror 3amaum ¢ | PerynsituBHbIe - paboTarT o
3a/1a4 1Mo TeMe: «Meton MOMOIIBI0 (DOPMYITT | COCTAaBICHHOMY  IJIaHY,  HCIOJB3YIOT
«Meton KOOpAHHAT» KOOpAWHAT Hapsiy ¢ OCHOBHBIMHU M JOIOJTHUTEIbHBIC
KOOPAMHATY BEKTOpA, cpencrtBa. [lo3HaBaTenbHBIEC - 3aMKCHIBAIOT
KOOpJMHAT BBIBOJIBI B BHJE MpaBui "eciu..., TO...".
cepenuHbl oTpe3ka, | KommyHHKaTUBHbBIE - YMEIOT
JUIMHBl BEKTOpAa W | OPraHU30BBIBAThH yueOHOe
paccTosiHUSI MEXAY | B3aMMOJICHCTBHE B TPYMIIE.
JBYMsI TOUKaMHU.
YpaBHeHuHe YpaBHeHue BeiBogsT PerynarusHeie - paborator o
OKPY’KHOCTH. OKPY’KHOCTH YpaBHEHUS COCTABJIICHHOMY  IUIaHy,  HCIOJIb3YIOT
OKPY>KHOCTH U | Hapsily ¢ OCHOBHBIMHU U JOIOJIHUTENIbHbBIC
MPSMOW, CTpOSIT | CpelCTBa. [To3naBaTenbHbBIE -
OKPY>KHOCTb U | COMOCTABJISIOT U OTOMPAIOT MH(OpMALIHIO,
MpsIMBbIE, 3a/JIaHHBIC | IOJYYEHHYIO W3 pa3HbIX HCTOYHUKOB.
ypaBHEHUSIMHU KoMMyHHMKAaTHBHBIE - YMEIOT BBINOJIHATH
VYpaBHeHue VYpaBHeHue Pemraror 3amaum ¢ | pasiM4HBIE POJIU B IPYMIE, COTPYIHUYAIOT
pAMOI pAMO HUCTIOIB30BAHUEM B COBMECTHOM DPELIECHUU 3a0a4U.
YpaBHEHUI
Hcnonb3zoBanu YpaBHeHus OKPY>KHOCTH u
€ YpaBHECHMH OKPY)KHOCTH U | IpAMOM




OKPYXHOCTH U
npAMON  mpu

IpsIMOI

pelieHun

3a1a4

19- Pemenue 3azaun 1Mo Teme | 3anUChIBAIOT PerynatuBuble -  OHNpEeAeNsAlOT  LiEib

20 3a7a4 c «Meton ypaBHEHUS y4eOHOU  JCATENHHOCTH C  TIOMOIIBIO

MCIIOJIb30BaHU KOOPJIUHAT MPSIMBIX U | ya9uTens u CaMOCTOSITENILHO,
eM MeToa OKpPYHOCTEH, OCYIIECTBISIIOT ~ IMOUCK  CPEICTB €€
KOOpJIUHAT UCIIOJIB3YIOT JOCTHKCHHUS. [To3naBaTenbHBIE -
ypaBHEHUS IpU | IEpealoT  COJepKaHue B CXKATOM,
pelmieHnyd  3adad, | BLIOOPOYHOM ¥ pPa3BEpHYTOM  BUJE.
CTPOSIT KoMMmyHMKaTHBHBIE - YMEIOT
OKPYKHOCTH U | OPraHU30BBIBATH yuebHoe
npsiMble, 3a/laHHbIE | B3aMMO/ICHCTBUE B TpyTIIIE.
YPaBHCHHSIMH.
21 KonTponbnas KonTposs u | [Ipumensitor PerynstuBHblE - NOHMMAIOT TPUYUHBI
pabota Ne2 1o OLICHKA 3HAHUU | MOJIyYCHHBIC CBOETO HEyCIeXa M HaXOIAT CIOCOOBI
TeMe: «Meton Y YMEHUU TEOPETUYECKHUE BBIX0J1a u3 3TOH CUTYallUH.
KOOpPJIUHAT 3HAHUS Ha | [lo3HaBaTenbHBIC - IEPEAAIOT COJIePIKAHNE
MIPaKTUKE B CXaToM WM pPa3BepHYTOM BHUJE.
KoMMyHHKAaTUBHBIE - YMEIOT CIIyIIaTh
IpyTuX, TMPUHUMATh JPYTYyI0  TOYKY
3peHus, K3MEHUTh CBOIO TOUKY 3PEHHUSI.

22 CootnHomien | Cunyc, Cunyc, Breruucnsior cunyc, | PerynstuBaple - 0OHApyXMBalOT |
Usl  MEXKAY | KOCUHYC, KOCHHYC, KOCHHYC, TaHTEHC | GOpMyIHpYIOT  y4eOHylo  mpoOiemy
CTOPOHAMHU | TAHTEHC. TAHTEHC. yriioB oT 0 1o 180, | coBMecTHO ¢ yuurtenem. [lo3HaBarenbHbIE
U yriamm OcHoBHOE JIOKa3bIBAIOT - COIIOCTABJISIFOT U OTOHMpaIOT
TPeyrojabHH TPUTOHOMETPHY | OCHOBHOE nH(pOpMaLINIO, TOTYYEHHYIO U3 pPa3HBIX
Ka. €CKOe TPUTOHOMETPUYECK | ICTOYHUKOB (CIpaBOYHUKH, HHTEpHET).
CxkansipHoe TOXJIECTBO. oe TOXJecTBO, | KOMMyHUKaTUBHbIE - YMEIOT TOHUMAaTh
npousBeieH Dopmysl 3HAIOT  (GOpMYIy | TOUKY B3pEHHUs JAPYroro, CIyIIaTh ApPYyT
e BEeKTOpPOB MIPUBEICHHUS. JUIS  BBIUMCJICHMS | Ipyra.

(14 9) Cunyc, KOOPJHMHAT TOYKHU

KOCHHYC,




TaHIE€HC YTJIOB
ot 0? 1o 1807

23 OcHoBHOE Cunyc, Boruncnstor cunyc, | PerynaruBable - B auanore ¢ y4uTelaeM
TPUTOHOMETPHU KOCHHYC, KOCHHYC, TAaHI€HC | COBEpUICHCTBYIOT KPUTEPHUH OLICHKH U
4EeCKoe TaHI'EHC. yrioB oT 0 no 180, | monp3yroTcss MMM B XOAE OLIEHKH H
TOXIECTBO. OcHoBHOE JOKa3bIBAOT CaMOOILICHKH. [lo3HaBarenbHbIE -

TPUTOHOMETPUY | OCHOBHOE 3alMCHIBAIOT BBIBOJBI B BHUAE IpaBUII
€CKOe TpuroHomerpuueck | "ecnu..., T0...". KomMMmMyHUKaTHBHBIE -
TOXJIECTBO. oe TOKIECTBO, | yMEIOT O(GOPMIIATE MBICIM B YCTHOW U
®opMybl 3HAIOT  (GOpMyJy | MUCBMEHHON pEYd C YUEeTOM pEeUYeBBIX
IIPUBEACHHUS. JUIS  BBIUUCIIEHMS | CUTyaluil.

Cunyc, KOOpJMHAT TOYKH

KOCHHYC,

TaHIE€HC  YTJIOB

ot 0? 1o 1807

24 DopmyJibl ®opmynsl st | 3HaroT  Gopmyiiel | PerynsituBHBIE - B auanore ¢ yduTenaeM
IIPUBEACHHUS. BBIYHCIICHUS IIPUBE/ICHNUS; COBEpLICHCTBYIOT KPUTEPUM OLEHKH H
®opMynbl 15 KOOpAWHAT bopmyy JUIS | TIONB3YIOTCA HMMHM B XOJI€ OLEHKH H
BBIYMCIICHUS TOYKH BBIUYHCIICHUS CaMOOLICHKHU. Ilo3naBaTenbHbBIE -
KOOpAWHAT KOOPJMHAT TOYKM | 3alIMCBIBAIOT BBIBOJBI B BHUJAE IIPABUII
TOYKHU «ecia ..., TO ...». KOMMyHUKaTuBHbIE -

yMEIOT 0pOPMIISITH CBOM MBICIH B YCTHOMN
U INUCBMEHHOM pe4Yd C YYETOM pPEUYEBBIX
CUTYalH.

25 Teopema 0 ®opMyisl, JI0Ka3bIBAIOT PerynsaruBHble - TOHMMAKOT PUYUHBI
IJI0IA U BBIpaXKAIOIIUE TEOpeEMy O | CBOETO Heycmexa M HaxoIsAT CHOCOObI
TPEYrOJbHUKA. iouiaib IJI0LIAIN BBIXO/A u3 3TON CUTYyallUH.
[TouckoBo- TPEYTrOJIbHUKA TPEYTOJIbHUKA, [To3naBaTenbHbIE - JIENar0T
HCCIIEI0BATEIb qyepes JIB€ | IPUMEHSIIOT NpearnoiaokeHne 00 nupopmauu, KoTopas
CKMM »Tam Mo CTOPOHBI U yTOJ | TEOpEMY IpH | Hy)KHa JJig pelieHus yd4yeOHO#l 3amauu.
IIPOEKTY MEXy HUMH pelIeHnn 3a1a4 KoMMyHHMKaTUBHBIE - YMEIOT KPUTHYHO
«TpeyronbHuk OTHOCHUTBHCS K CBOEMY MHEHHUIO.

... OHHU

noscroay! !




26 Teopema Teopema JIOKa3bIBAIOT PerynaruBHbie - paborator o
CHUHYCOB CHUHYCOB. TEOpEMY CHHYCOB, | COCTaBJICHHOMY  IUIaHy,  HCIIOJIb3YIOT
[Tpumepsr OPUMEHSIOT  TIPU | OCHOBHBIE M JIOTIOJHUTENIBHBIE CPENCTBA
MPUMEHEHHUS pELICHNH 3a/1a4 (cnpaBounas nuteparypa, cpeacrsa MKT).
TEOpPEeMBbI [lo3HaBarenbHblE -  COMOCTABISAIOT U
CHUHYCOB TUTST otOuparoT uHpOpMaIMIo, TTOJTYICHHYIO W3
BBIYHCIICHUS pa3HbIX  HMCTOYHHKOB  (CIIPaBOYHHKH,
3JIEMEHTOB HNutepuer). KoMMyHUKaTUBHBIE - yMEIOT
TpPEYroJbHUKA B3JISIHYTh HAa CUTYallMI0 C MHON MO3ULIMU
U JIOTOBOPUTHCS C JIFOABMH MHBIX MO3UIHI.
27 Teopema 3anauu Ha | [Ipumenstor PerynaruBuble -  OHNpEeneNsAlOT  LiElb
KOCHHYCOB UCIIOJIb30BAaHUE | TEOPEMbl CHHYCOB | yU€OHON JESITENbHOCTH, OCYIIECTBISIOT
TEOpEeM CHHYCOB | U KOCHHYCOB TIpH | TIOHUCK CpeAcTB ee TOCTHIKEHHSL.
1 KOCUHYCOB pelIeHny 3aaa4 [To3HnaBaTenbHbIE - EPEAIOT COACPKAHUE
B CXKaToM, BBIOOPOYHOM U pa3BEPHYTOM
Buge. KoMMyHUKaTHBHBIE -  yMEIOT
MIPUHUMATH TOYKY 3PEHUSI IPYTOro

28 Pemenne 3anauu Ha | PemmaroT 3amaun Ha | PerynsTuBHBIC - IPEACIAIOT 1EIbh yIeOHOM
TPEYTOJIILHUKO UCTIOJBb30BAHUE | MCIIOJIb30BAaHHE JESATENbHOCTH C TIOMOLIbIO YUHTENS U
B TEOPEM CHHYCOB | TEOPEM CHHYCOB U | CAMOCTOSITENIBHO, OCYILECTBISIOT IOUCK
1 KOCHHYCOB KOCHHYCOB cpeAcTB ee pocTxkeHus. [lo3HaBaTenbHbIC
- COTIOCTaBIISIOT u otOuparoT
MHPOpPMAIIMIO, TIONYYEHHYIO M3 pPa3HbIX
MCTOYHUKOB, 3alIUCBHIBAIOT BBHIBOJBI B BUJIE
MIPaBUII «ecnu e TO ce
KoMMyHHKaTHBHBIE - YMEIOT B3IJIIHYTh Ha
CHUTyallUl0 ¢  HWHOW  TO3MLIMH |

JIOTOBOPHUTHCS C JIIOJIbMU UHBIX MO3ULIUH.
29 N3meputensH MeTtoibl IIpoBoasT PerynsatuBHble - paborator 1o
pie  paloThI. pelieHns 3aaay, | i3MepUTeIbHbIE COCTaBJICHHOMY  IUIaHy,  HCIOJIb3YIOT
TpancnsuonH CBsI3aHHbBIE c | paboTHl, OCHOBHBIC M JIONOJHUTENIbHBIE CPENCTBA
0- MU3MEPUTENIbHBIM | OCHOBAHHBIE Ha | uH(pOpMaLUH. [To3naBaTenbHbBIE -
oopMuTeNBCK u paboTamu UCTIOJIb30BaHUH NepeaaoT  COoAEp)KaHHEe B CHKATOM,

HUA JTalm 110

TEOpEeM CHHYCOB, U

BBHIOOPOYHOM WJIM  pa3BEpHYTOM BHJIE.




IIPOCKTY KOCHUHYCOB KoMMyHHKaTUBHBIE -  YMEWOT  IIpH
«TpeyronpHuk HEOOXOJMMOCTH OTCTaMBaTh CBOIO TOUKY
U... OHU 3peHus, apryMEHTHpys €€, MOATBEpPXKAas
noBcroay!! apryMeHThI (haKTaMH.

30 Pemenue 3anauu Ha | [Tonp3yroTes PerynsatuBHple -  OIpENeNsIlOT  LENb
3a1a4 1o TeMe: UCIOJIb30BaHUE | TEOpPEMaMU y4eOHON  JAEATENBHOCTH C€  IHOMOILBIO
«CooTHo1IEeHN TEOPEM CHHYCOB | CHHYCOB U | yYUTENIs u CaMOCTOSITENILHO,
i MEXIY U KOCHHYCOB KOCHHYCOB IIPY | OCYIIECTBJIAIOT ~ IIOMCK  CPEACTB €€
CTOPOHaMU H pelIeHnN 3a/1a4y Ha | JOCTHXKECHHUS. Ilo3HaBaTenbHbBIE -
yriamu pelieHne 3allCHIBAIOT BBIBOJABI B BHUJAC IPaBUII
TpEyroJIbHUKA TPEyTrOJIbHUKOB, "ecnH..., TO..". KOMMyHUKaTuBHbIE -
» HaxoIAT IUIOLAAH | YMEIOT OpPraHHU30BBIBATH yuebHoe

TPEYrojJbHUKAa M | B3aMMOJAEWUCTBUE B IPyMIIE.
napajuiesorpaMma

4yepe3 CTOpPOHBI U

CHUHYC yIia

31 Pewmenne 3anauu Ha | Pemaror  3agauwm, | PerynsatuBHBIE - COCTABJISAIOT  ILIaH
3a1a4 1o TeMe: UCIOJIB30BAHUE | CTPOAT YTIBL, | BBIIOJHEHUS  3aJaHUM  COBMECTHO C
«CooTHo1IEeHN TEOPEM CHHYCOB | BBIUYUCIISIOT YUHUTETIEM. Ilo3HnaBaTenbHbIE -
i MEXIY U KOCHHYCOB KOOpJAMHATBI TOYKH | 3aIIMCBIBAIOT BBIBOABI B BHJIEC IIPaBHI
CTOpOHAMHU U C IIOMOUIBIO | «ECIAU ..., TO ...». KOMMyHUKaTUBHBIE -

yriamu
TpEyroJIbHUKA
»

CHHYyCa, KOCHHYyCa
W TaHICHCa YIUIa,
BBIYHCIISIOT
ILJI0IA/b
TPEyroJIbHUKA  II0
JIBYM CTOpOHaM |
YTy MEXIy HUMH,
pelarT
TPEYTOJILHUKH;
OOBSCHSAIOT,  YTO
TaKoe Yrod MEKIY
BEKTOpPaMH.

yMEIOT OOPMIISITh CBOM MBICIIA B YCTHOM
U NHUCBMEHHOM PEYM C YYETOM pPEYEBBIX
CUTYyalHi.




32 Yron wmexny IlonsTue yrna | 3HatoT PerynartuBuble -  OHNpEneNsAlOT  LiElb
BEKTOPAMH. MEXIY olpezeiIeHue y4eOHON JIeATENbHOCTH, OCYIIECTBIISIOT
CkansipHoe BEKTOpaMH, CKaJISIPHOTO IIOMCK  CpEeACTBa €€  JOCTUKECHHS.
IIPOU3BEACHUE CKaJIsIpHOE IIPOU3BENCHUS ITo3naBaTenbHbIE - JeJIal0T
BEKTOPOB. IIPOU3BEACHUE BEKTOPOB, YCJIOBHE | MPEANOIO0KEHUS 00 uHpopManuy,
BEKTOPOB M €ro | NIEpHEHAUKYJIAPHO | KOTOpash HYy’KHa Ui pelleHUs ydeOHOM
CBOICTB, CTH BEKTOPOB. 3amaud. KoOMMyHHMKaTUBHBIE - YMEIOT
CKaJISIPHBIN OTCTauBaTh  CBOK  TOYKY  3PCHHI,
KBazpaT apryMeHTUpPYS ee, MIOATBEPK1aTh
BEKTOpa apryMeHTHI (paKTaMu.
33 CkansipHoe IlonsaTne Beipaxaror PerynsatuBHble - TOHMMAKOT PUYUHBI
IIPOU3BEACHUE CKaJISIPHOTO CKaJIsIpHOE CBOEr0 Heycnexa M HaxoIT CIOCOObI
BEKTOPOB U IIPOU3BENCHUS IIPOU3BEACHUE BBIXO/A u3 3TON CUTYyallUH.
€ro CBOICTBA BEKTOPOB B | BEKTOPOB B | [lo3HaBarenbHbIE - JIeTaloT
KOOpJAMHATaX M | KOOpJAWHATaXx, NpearnoiaokeHne 00 nHpopmamu, KoTopas
€ro CBOICTBA 3HAIOT €ro | Hy)kKHa JJisi pelieHus Yy4eOHOM 3amaymu.
cBoOiicTBa, yMerT | KOMMyHUKAaTUBHBIE - YMEIOT KpPUTHYHO
pelaTh 3a1a4u OTHOCHUTBCSI K CBOEMY MHEHHIO.
34 IIpumeHeHue 3anauu Ha | 3HAIOT PerynsatuBHble - TOHMMAKOT IPUYUHBI
CKaJISIPHOTO IIPUMECHEHHE OIpezeiIeHue CBOEr0 Heycnexa M HaxoIT CIOCOObI
IIPOU3BENCHUS TEOPEM CHHYCOB | CKaJIIPHOTO BBIXO/A u3 3TON CUTYyallUH.
BEKTOPOB K U KOCHHYCOB H | IPOU3BEICHHUS ITo3naBaTenbHbIE - JeJIat0T
pELIEHUIO CKaJISIPHOTO BEKTOPOB, YCJIOBHUE | MPEATNONIOKEHHE 00 HHPOpPMALIUHU, KOTOpast
3a1ad. IIPOU3BENCHUS NEPIEHANKYISIPHO | HyXKHA Ul pelleHus y4eOHOM 3ajgauu.
Opranu3zanus BEKTOPOB CTH BEKTOPOB, | KOMMyHHKaTUBHBIE - YMEIOT KPUTHYHO
IIPOEKTHON BBIPAXKAIOT OTHOCHUTBCSI K CBOEMY MHEHHIO.
NESTENBHOCTH. CKaJIsIpHOE
3aKIIO4YNATEIbH IIPOU3BENACHUE B
BII ATAIl KOOpAWHATAX,
3HAIOT ero
CBOMCTBA
35 KontponbHas Kontponb u | [Ipumenstor PerynsruBubie - paboTarT o
pabora Ne3 1o OLICHKa 3HAHUM | [TOJIy4YEHHBIE COCTaBJICHHOMY  IUIaHy,  HCIOJIb3YIOT
TeMe: U YMEHHH TEOPETUYECKHE OCHOBHBIE M JOIIOJIHUTENBHBIE CPENCTBA




«CooTHOIIEHH 3HaHUS Ha | TIOJTyYeHUS uHpOpMaLUu.
e MEXIy MIPaKTUKE [To3HnaBaTenbHbIE - MEPEAIOT COACPKAHUE
CTOPOHAMH H B CKaTOM WIH pPa3BEepHYTOM BHJE.
yriaamu KoMMyHHKaTHBHBIE - YMEIOT OTCTauBaTh
TpEyroJIbHUKa CBOI0O TOYKY 3pEHHS, apryMEHTHUpPYS eg,
» MOATBEPKIaTh apTYMEHTHI (paKTaMHu.

36 | Jauna IIpaBriIbHBII ITonsiTe 3HaT PerynsatuBHble - paborator 1o
OKPY:KHOCTH | MHOTOYTOJIbHU MPaBUJIBHOTO orpezeNeHue COCTaBJICHHOMY  IUIaHy,  HCIOJIb3YIOT
u  miaomaab | K. [louckoso- MHOTOYTOJIFHUK | TIPAaBUJIBHOTO OCHOBHBIC M JIONOJHUTENIbHBIE CPENCTBA
kpyra (11 4) | uccinenonareinb a. ®opMmyna 11l | MHOTOYTOJIbHUKA JUTSI TIOJTyYeHUsT MH(pOpManuu (CrpaBoYHast

CKMM »Tam Io BBIYMCIICHUS auTeparypa, cpencrsa HKT).
MIPOEKTY yria [To3HnaBaTenbHbBIE - 3aMUCHIBAI0 BHIBOJIBI B
«I"eomeTrpruec NPaBUIBHOTO N- BUJEC TPAaBMI «ECIU ..., TO ...
KM€ MapKeThD» YTOJbHHUKA KoMMyHHKaTHBHBIE - YMEIOT OTCTauBaTh
CBOIO TOUKY 3p€HHsI, apTYMEHTHPYS €€.

37 OKpYyXHOCTb, Teopembl 00 | 3HaroT u | PerymsiTuBHBIE - COCTaBISIOT  IUIaH
OIMHMCaHHAas OKPY’KHOCTH, PUMEHSIOT Ha | BHIIIOJIHEHUSI  33/laHUl  COBMECTHO €
OKOJIO OTHMCaHHOM MpakTUKe Teopemy | yuuteneMm. Ilo3HaBaTenbHble - J€naloT
IIPaBUJIBHOTO OKOJIO 00  OKpPYXXHOCTH, | IIPEATIOJIOKEHUS 00 uHpopManuy,
MHOTOYTOJIbHU MPaBUJIBHOTO OMMCAaHHOM OKOJIO | KOTOpas HyXHa JJIsl pellieHus MpeaAMETHOMI
Ka MHOTOYTOJIbHUK | TIPAaBUJIBHOTO yuebHoll 3amaun. KomMMyHUKaTHBHBIE -

a U | MHOTOYTOJIbHUKA. | IOHUMAIOT TOYKY 3PEHUSI JPYTOro.
OKPY’KHOCTH,

BIMCAHHOU B

HETro

38 OKpyXHOCTb, Teopembl 00 | 3naroT u | PerymsiTuBHBIE -  COCTaBISIOT  IUIaH
BIIUCAaHHAs B OKPY’KHOCTH, IPUMEHSIOT Ha | BHINIOJIHEHUSI  33/IaHUl  COBMECTHO €
MPaBUIbHBIN ONMCaHHOU MpaKkTUKe TeopeMmy | yuuteneM. [lo3HaBarenbHbIE - MEpenaroT
MHOTOYTOJIbHU OKOJIO 00  OKpPYXHOCTH, | COIEp)KaHHE B CXKATOM, BBIOOPOYHOM WIIH
K. MPaBUIILHOTO BITHCAHHOM B | pazBepHyTOM BHJe. KOMMyHUKaTUBHbIE -

MHOTOYTOJILHUK | MPaBUIBHBIN YMEIOT OTCTaWBaTh CBOIO TOYKY 3PCHHS,
a U | MHOTOYTOJIbHUK apryMeHTUPYS ee, MOTBEPKIaTh

OKpPYHOCTH,

apryMeHTHI (pakTamu.




BOHUCAHHOU B
HETO

39 OKpY>KHOCTb, Teopembl 00 | 3natoT u | PerynsaTuBHBIE -  ONpENENAOT  IIEIb
OTHCaHHas OKpPYKHOCTH, MPUMEHSIIOT Ha | yUeOHON JAESITeNTbHOCTH, OCYIIECTBISIOT
OKOJIO OIMHMCaHHOM MPAKTUKE TEOPEMBI | TIOUCK CpEICTB ee JOCTHKECHHUS.
MPaBUJIBHOTO OKOJIO 00  okpyxHocTH, | [Io3HaBaTeabHbIE - 3aMHCHIBAIOT BBIBOJBI
MHOT'OYT'OJIbHU IIPaBUJIBHOTO BIIMCAHHOU B | IIpaBuUJI "ecnu..., TO...".
Ka U MHOTOYTOJIbHUK | MPaBUJIbHBIN KoMMyHHKaTUBHBIE - OpPraHU30BBIBAIOT
BIIUCAaHHAs B a U | MHOTOYTOJILHUK; y4eOHOE B3aMMO/JICHCTBHUE B TPYIIIIC.
HEro OKpPYKHOCTH, 00  OKpY>KHOCTH,
BIIMCAaHHOU B | OIIMCAHHOW OKOJIO
HEro MIPaBUJIBHOTO
MHOTOYTOJIbHUKA
40 dopMynbl IS dopMybl, 3Hator  QopMmyisl | PerynsTuBHbIE - paboTarT o
BBIYHCIICHUS CBSI3BIBAIOIINE JUIS ~ BBIYUCIICHHS | COCTABICHHOMY  IJIaHy,  HCIOJB3YIOT
IJI0LIa I Iouaib U | yIia, TUIOIIAAU U | OCHOBHBIE W JIOTIOJHHUTEIbHBIE CpEACTBa
MIPABHIILHOTO CTOPOHY CTOPOHBI TUTST MOJTyICHUS nH(pOpMAIIHH.
MHOTOYTOJIbHU MPaBUJIBHOTO MPaBUJIBHOTO [To3HnaBaTenbHbIE - IEPEAIOT COACPKAHUE
Ka, ero MHOTOYTOJIFHUK | MHOTOYTOJIbHUKA U | B C)KaTOM, BBIOOPOYHOM U Pa3BEPHYTOM
CTOPOHBI U a ¢ paguycaMu | paamyca Buge. KoMMyHHUKaTHBHBIE -  yMEIOT
paaunyca BIIUCAHHOW W | BIMCAHHOW B HETO | OTCTaWBaTh  CBOKO  TOYKY  3pCHHS,
BITHCAHHOM OTHMCaHHOM OKpPYKHOCTH, apryMeHTHUPYS ee, MOATBepkKaas pakTamu.
OKPYKHOCTH OKPYKHOCTEH BBIBOIAT UX W
NPUMEHSIIOT ~ TpH
pElIeHUH 3a1a4
41 [Toctpoenue 3amaun Ha | BeiBogdaT u | PerynsatuBasie - B nuanore ¢ yuurtenem
MPaBUIbHBIX MMOCTPOCHHE MPUMEHSIIOT  TIPH | COBEPIICHCTBYIOT KPUTEPUU OIEHKH U
MHOTOYTOJIbHU MPaBUJIbHBIX pelieHnn 3aj1a4 | MOJb3YIOTCS HMMHU B XOJ€ OLEHKH U
KOB MHOTOYTOJNBHUK | (hopMyIIBI CaMOOIICHKH. [To3naBaTenbHBIE -
OB wiomaad. CTposT | mepeAaloT  CoAep)KaHWe B CXKATOM,
MIpaBUIIbHBIE BEIOOPOYHOM WJIM  Pa3BEpHYTOM BHUJIE.
MHOTOYTOJIbHUKH KoMMyHHKaTHBHBIE - YMEIOT KPUTHYHO

OTHOCHUTBHCA K CBOCMY MHCHUIO.




42 JlinHa ®opmyna 3naor  dopmyIsl | PerynsTuBHbIe - paborator 1o
OKPYKHOCTH. JUTHHBI JUTHHBI COCTaBJICHHOMY  IUIaHy,  HCIOJIb3YIOT
TpancnsionH OKPY>KHOCTH. OKpPYXHOCTHU U | Hapsly ¢ OCHOBHBIMHU U JIOTIOJIHHUTEIbHBIE
0- dopmyna Iyru | IyTH OKPYXKHOCTH, | CpEACTBa. [To3naBarenbHbIE -
oopmMuTeNnbCK OKpPYXHOCTHU MPUMEHSIOT UX TPU | CONOCTABIIAIOT U OTOMpPaoT MH(POpMAIHIO,
Uil 3Tam 1o pelIeHny 3aaa4 MOJIyYEHHYI0 U3 pa3HbIX HCTOYHHKOB.
IIPOEKTY KoMMyHUKaTHBHBIE - YMEIOT BBINOJHATH
«I"eomerpuuec pa3iauyYHbIE POJIK B IPyMIE, COTPYAHUYATH
KHE TTapKEThD» B COBMECTHOM peEIICHUH YUeOHOH 3a1a4H.
43 [Tmomans DopmyJibl 3Hator  ¢GopMybl | PerynasTuBHBIE - TOHUMAIOT MPUYUHBI
Kpyra IUIOIIAZM Kpyra | IUIOIAAM Kpyra M | CBOETO HEyclexa M HaxOAiT CHOCOOBI
[Tnomane u KpPYroBOTO | KPyrOBOTO BBIXO/a u3 3TOM CUTYall1H.
KpyTroBOI'O CEKTopa CEKTOpa, Ilo3HaBaTenbHbIE - JIENa0T
CeKTopa MPUMEHSIIOT UX MPH | MpeArnoaoxKeHne 00 uHpopMaluu, KoTopas
pelIeHnn 3a1a4 HY)KHa JJs pelieHus y4yeOHOM 3ajauu.
KoMMyHHKaTUBHBIE - YMEIOT KPUTHYHO
OTHOCHUTBCSI K CBOEMY MHEHHIO.
44 Pemenue 3agaumn Ha | [IpumeHntosT PerynstuBHblE - MOHMMAKOT MPUYUHBI
3amau  «JlnuHa IIPUMEHEHNE bopMysBl  AJHMHBI | CBOETO HEyCleXa M HaXOAAT CHOCOOBI
OKPYKHOCTH. (dbopMyNl IITUHBI | OKPY>KHOCTH U | BBIXOJa u3 3TOM CUTYall1H.
ITnomane OKPYXHOCTM U | AyrM OKpy>HOCTH | Ilo3HaBaTenbHbIE - JENa0T
Kpyra» JUTHHBI IyTH | ¥ dbopMymsl | pennonoxkenue 06 nHpopMauu, KoTopas
OKPYHOCTHU IUIOIIAZN Kpyra W | Hy)KHa JUIs pemieHus y4eOHOW 3agauu.
KpyroBoro cekropa | KoMMyHUKAaTUBHBIE - yMEIOT KpPUTHYHO
npu pELIEHNN | OTHOCUTBCS K CBOEMY MHEHHUIO.
3a1a4
45 Pemenne Jnaa [IpumeHroAT PerynatuBHble -  COCTaBIAIOT  IUIAH
3ajad. OKPYKHOCTH. (GbopMyIbl  AJUHBI | BHIIOJIHEHUST 3a7ad, PEIIaloT MPOOIeMbl
Opranuszanus IInomjanp kpyra | OKpy>KHOCTH U | TBOPYECKOTO U IIOMCKOBOI'O XapakTepa.
MIPOEKTHOI Oyrd okpyxHocTH | [lo3HaBaTenpbHBIE -  CaMOCTOSITENILHO
NESTEIBHOCTH. u dbopMyIbl | mpeanonaraoT, Kakas HHPopManus Hy>KHa
3aKII04YUTeNbH Iomaau Kpyra | | Ajs peuieHus yuyeOHoil 3a1aun.
I Tan KpyTroBOI'O CEKTOpa




npu peuiennu | KoMMyHHUKaTUBHBIE - YMEIOT B3TJISIHYTh Ha
3a1aqy CUTyalldl0 C  HMHOW  TMO3MLIUU U
JIOTOBOPHUTHCSI C JHOJbMHU MHBIX ITO3ULIUH.
46 KonTponbnas KonTposs u | [Ipumensitor PerynstuBHble -  ONpenensitoT  IeNlb
pabota Ne4 1o OLICHKA 3HAHWMU | IIOJy4CHHBIE y4eOHOH J1eATeNbHOCTH, OCYIIECTBIISIOT
Teme: «JlnnHa U YMEHUMH TEOPETUYECKHE MOMCK  CpeACTBa €€  JOCTHKEHHUS.
OKPYXHOCTH H 3HAHUS Ha | [lo3HaBaTenbHbIE - 3alIMCHIBAIOT BBIBOJBI B
Iouaib MIPaKTUKE BUJE TpaBUI «eCId ..., TO ...».
KpyTa» KoMMyHHMKaTHBHBIE - YMEIOT BBINOJIHATH
pa3iauyYHbIE POJIK B IPyMIE, COTPYAHUYATH
B COBMECTHOM PELICHUH 33/1a4H.
47 JBu:KeHune Otobpaxenue [TonsTue OOBsCHAIOT, uTO | PerymsiTuBHBIE -  COCTaBISIOT  IUIaH
(7 v) IUIOCKOCTH Ha 0TOOpaKEHUS TaKkoe BBIIIOJTHEHUS  33JaHUH  COBMECTHO C
ce0s. [lonstue IJIOCKOCTH  Ha | oToOpaskeHue yunuteneMm. llo3HaBaTenbHble - CTPOSIT
IBIKEHUSA ceost U | INIOCKOCTHU Ha | MPEANOI0KEHUS 00 nH(popManuy,
JBUKCHHE ceos, 3HAIOT | KOTOpast Hy>KHA Ui pElICeHUs TIPEeIMETHON
OIpezie/IEHUE yuebHoll 3amaun. KomMMyHUKaTHBHBIE -
JIBUKCHUSI YMEIOT OTCTauBaTh CBOIO TOYKY 3pEHUS,
IJIOCKOCTH apryMeHTUpPYS ee, MOATBEPKIAThH
apryMeHThI (haKTaMH.
48 CummMmertpust. OceBas u | [Ipumenstor PerynsatuBHble - TOHMMAKOT IPUYUHBI
[Touckoo- LEHTpaJbHas CBOICTBa CBOETO HeyClexa M HaxoIAT CIOCOOBI
HCCIIEI0BATEIb CUMMETpUs JBUKEHUM Ha | BpIXOJa u3 3TON CUTYyallUH.
CKMM »Tam Mo MIPAKTHKE; [To3naBaTenbHbIE - JIENa0T
npoekry  «B JOKa3bIBAIOT, YTO | MPEATNOJIOKEeHUEe 00 nHPOpMaLIUU, KOTOpast
Mojie — oceBast U | Hy’)KHa JUIS peleHus ydeOHOW 3aaayu.
reoMeTpus!» LEHTpalbHas KoMMyHHUKATUBHBIE - YMEIOT KPUTHYHO
CUMMETpHs OTHOCHUTBCSI K CBOEMY MHEHHIO.
SIBJISIFOTCSA
JBUKCHUSIMH.
49 [TapannenbHbl JIBuxeHue OOBsACHAIOT, uTO | PerynsTuBHbIE - TIOHMMAIOT TMPUYUHBI
i MepeHoC. buryp C | Takoe CBOETO HEyCIleXxa W HaXOAAT CIOCOOBI
IToBopoTt [IOMOLIBIO NapajuIeIbHbII BBIXOZA u3 3TOM CUTYyaLUH.
MIEPEeHoC u | [lo3naBaTenbHbIe - JIeJIaoT




MapajieIbHOTO | TIOBOPOT, NpearnoiaokeHne 00 nupopmauu, KoTopas
nepeHoca JOKa3bIBAIOT, UTO | Hy)Ha MJisi pelleHus y4yeOHOM 3amauu.
napaiebHbINA KoMMyHUKaTHBHBIE - YMEIOT KPUTHUYHO
MIEPEHOC U MOBOPOT | OTHOCUTHCA K CBOEMY MHEHHUIO.
SBIISIIOTCS
JBUKCHUSIMU
TJIOCKOCTH.

50 [TapamiensHbI [ToBopoTt CrposT o0passl | PerymsiTuBHBIE - COCTaBISIOT  IUIaH
i IIEPEHOC. buryp IpY | BBIIOJIHEHUS 3aJad, peIIeHus MnpodieM
[ToBoport CUMMETpPHUSIX, TBOPUECKOTO M IOMCKOBOTO XapakTepa.

napaieIbHOM [To3HaBarenbHbIE - IEPEAAlOT COAepKaHUE
nepeHoce U | B C)KaTOM, BBIOOPOYHOM MJIM Pa3BEPHYTOM
noBopote. Pemats | Bume. KoMMyHHMKaTWBHBIE -  YMEIOT
3a/1a4uu C | clymath JApYTrux, MOPUHUMATh JPYTYIO
pUMEHEHHEM TOUKY 3pEHUSI.

TNBUOKECHUH.

ol Pewmenne 3anauu [IpumenstoT PerynarusHeie - paborator o
3aja4 1o Teme: MIPUMEHEHHEM TEOPEMBI, COCTaBJICHHOMY  IUIaHy,  HCIOJIb3YIOT
«/IBIKeHU» JBYDKEHUS OTpakarolue HapsAIy C OCHOBHBIMU M JIOTIOJIHUTEIIbHBIC

CBOICTBa CpeacTBa  MOJYy4YeHHs  HH(pOpMAaIUH.

pa3nuuHbIX BUAOB | [lo3HaBaTenbHbIE -  CONMOCTABISAIOT U

JIBKCHUM otOuparoT uHpOpMaIMio, TOTYICHHYIO W3
pa3HbIX UCTOYHUKOB. KOMMyHUKaTHBHBIE -
YMEIOT BBIMOJIHATD pAa3IMYHbIE POJIK B
rpymnre, COTPYJHHYAIOT B COBMECTHOM
pEIIeHUH 3a1a4.

52 Pemenue 3anauu Pemarot 3anaun Ha | PerynaruBusie - paborator 1o
3aja4 Mo Teme: MIPUMEHEHHEM KOMOHMHAIINIO COCTaBJICHHOMY  IUIaHy,  HCIOJIBb3YIOT
«/IBIO>KEHUS JIBYOKEHUS IBYX—TPEX BHUJIOB | HAPSAY C OCHOBHBIMHU U JIONOJHHUTEIbHbIC

JBUKECHHUI; CpeacTBa  MOJy4YeHHs  HH(pOpMAaIUH.
PUMEHSIOT [lo3HaBarenbHblE -  COMOCTABISAIOT U
CBOICTBa otOuparotT uHpOpMaIMIO, TTOJTYICHHYIO W3
TBMKEHUH pasHbIX UCTOYHUKOB. KOMMyHUKaTHBHBIE -

YMCIOT BBINOJIHATE Pa3JIMYHBIC POJIM B




TUISL pelleHus | rpymme, COTPYAHUYAIOT B COBMECTHOM
MPUKJIAHBIX 33Ja4 | pelIeHUH 3a/1a4.

53 KoHnTpoabHas KoHnTpo:s u | [Ipumenstor PerynarusHeie - paborator o
pabora Ne5 mo OIlEHKa 3HAHUU | MOJIyYEHHbIE COCTaBJICHHOMY  IUJIaHy,  HMCIOJIb3YIOT
TEeMe: U YMEHUH TEOPETUYECKHE Hapsily ¢ OCHOBHBIMU M JIOIIOJHUTENIbHBIE
«/IBrxkeHus» 3HAHUS Ha | CpeACcTBa  MONy4YeHHs  HHpoOpMaluu.

IIPaKTUKE [lo3HaBaTenbHBIE -  CONOCTaBIAIOT U
otOuparoT uHpOpMaIKIO, TTOJTYICHHYIO W3
pa3HbIX UCTOUYHUKOB. KOMMYHHMKaTUBHBIE -
YMEIOT BBIMOJIHATD pAa3IMYHbIE POJIK B
Ipynne, COTPYJHHUYAlOT B COBMECTHOM
pEIIeHUH 3a1a4.

94 Havaabnbie | [Ipenmer [Ipenmer 3HaioT npeaMer | PerynsituBHele - ONpENENsoT  LENb
CBeJleHUsl M3 | CTEPEOMETPHUHU. CTEpEOMETpHUS. | CTEPEOMETPUH; y4eOHOM  AESITeNbHOCTH C  IOMOIIbIO
crepeometrp | MHororpanau MHOTOrpaHHUK | OCHOBHBIE (DUTYPBI | YUUTEINS u CaMOCTOSITENILHO,
um (4 4) K1 B MPOCTPAHCTBE; | OCYIIECTBIAIOT  IOUCK  CPEACTB €€

MIOHATHE JOCTUKEHUS. Ilo3HaBaTenbHbBIE -

MHOTOTPaHHHKA,BBI | IEPEAAIOT COJEpP)KaHHE B CXKATOM U

IyKJIbIE U | pa3BepHyTOM Buje. KoMMyHHKaTHBHBIE -

HEBBIMYKJIbIE yMeIOT 0QOpPMIISATH MBICIM B YCTHOM U

MHOTOI'PaHHUKHU IIUCbMEHHOM pe4M C YYETOM CUTYaLUN.

55 [Tpuzma. [Tpuzma. 3HaroT noHsitue | PerynsTuBHbIC - paboTarT o
[Tapannenenun [Tapannenenune | npusma, COCTaBJICHHOMY  IUIaHy,  HCIOJIb3YIOT
en. CaoiicTBa hi§ napajuiefienunea U | Hapsay C OCHOBHBIMM UM JOIOJIHUTEIbHbBIE
napajuIeaenun ux OCHOBHBIC | CPEJICTBA  NOJY4YeHHUS  HH(POpMAIUH.
ena AJIEMEHTHI; [lo3naBaTenbHBIE -  CONOCTaBISAIOT U

CBOICTBa oTOMpaloT WHPOPMALIHIO, TTOIYUYECHHYIO U3

napajuieJienunesa | pa3HbIX HCTOYHUKOB. KOMMyHHKaTUBHBIE -

56 Tena 3HaIT Teja | YMEIOT BBIIOJHATh pa3jIMYHBIE POJIU B
BpallleHusl. BpalllecHUss ¥ WX | [PyIIe, COTPYOHUYAIOT B COBMECTHOM
Hununap. AJIEMEHTHI, PEIIAIOT | PELICHUH 3a/1a4.

Konyc. 3aa4d Ha pacyer

3JIEMEHTOB (QUTYP.




57 Cdepa. map
58 06 06 akcuomax AKCHOMBI [Tomyuarot
aKkcuoMax reOMETPHH TUTAHUMETPUHI CBEJICHUS 0
reoMeTpuu CUCTEME  aKCHOM
(14) IUIAHUMETPUH,
aKCHOMaTHYECKOM
METO/IE.
59 IToBTOpenue | TpeyroJbHUKH 3 npusHaka | Jloka3pBaioT PerynstuBHblE - MOHMMAKOT TPUYUHBI
(10 4.) IIpusHaku paBeHCTBa PaBEHCTBO, CBOEr0 Heycmexa M HaxoJiIT CIOCOObI
paBeHCTBa TPEYTOJbHUKOB | UCIOJB3YS BBIXO/a u3 3TOM CUTYallUH.
TPEYTOJILHUKO MPU3HAKH Ilo3HaBaTenbHbBIE - IEPEAOT COACPKAHNE
B paBeHCTBA B CXKAaroM M  pa3BepHYTOM  BHU]E.
60 [TonoGue [Tpu3naku JloKa3bIBAIOT KoMMyHUKaTHBHBIE - yMEIOT OQOPMIISATH
TPEyroJIbHUKO moao0us nogobue MBICIM B YCTHOM M NHHUCBMEHHOM pedu C
B TPEYTOJIbHUKOB | TPEYTOJbHUKOB, Y4ETOM CUTYyaLuil.
PaccUuTHIBAIOT
HEU3BECTHBIE
AJIEMEHTBI
61 [TapatensHbIe IIpusnaku J10Ka3bIBAIOT
npsiMble MapajuieIbHOCTH | MApaIIEIbHOCTh
MPSIMBIX,
BBIUUCIISIOT  YIJIBI
npu TAHHBIX
MPSIMBIX
62 YeThipexyroiib [IpssmoyronpHuK | Pematror 3amaum ¢
HUKH , KBagpaT, poM0, | UCIIOJIB30BaHUEM
napajuiesiorpaM | CBOMCTB  JaHHBIX
M, Tpanenus buryp
63 [Tnomamn dopmybl Brraucnsior
wiomaned Bcex | rmomanu Guryp
M3BECTHBIX
YEThIPEXYTOJIbH

HUKOB




64 Cekymiue u Teopemsl o | PaccunteiBaroT
KacareiabHbIe KacaTelbHBIX U | OTPE3KU xopa,
CEKYHIINX KacaTeJIbHbIX.
65 OKpYXHOCTb. Brnucanneiii  u | Pematot 3amaun Ha
Brucanuslii LIEHTPaJIbHBIN pacuer
yroiu YTJIBI LEHTPATBHBIX u
BIMCAHHBIX YTJIOB
66 Boucangaeie u CBolicTBa Pemaror 3amaum ¢
OMHCaHHBIC BIIMCAHHBIX U | IPUMEHEHUEM
YeThIPEXYTO0JIb OTIHMCAaHHBIX CBOMCTB
HUKH YETBIPEXYTOJIbH | BIMCAHHBIX u
UKOB OTHMCAaHHBIX
YETBIPEXYTOJIbHUKO
B
67 Utorosas I'eomerpuuecku | Pemaror 3aJ1aun
JMarHOCTHKA e @Qurypsl Ha | Kypca  OCHOBHOI
MJIOCKOCTH U UX | IIKOJBI
CBOMCTBA
68 Urorosas

paborta
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[Tporpammel o reometpuu uist 7 — 9 knacca. Asrop JI.C. ATaHacsH.

Aranacsn JI. C., Byry3os B. @., Kagomues C. b., [To3usak 3. I'., Onuna U. U. 'eomerpus
7-9. — M.: IIpoceemenne, 2015.

MenbaukoBa H.b. Tematnueckuii KOHTpOJIb 110 TEOMETPUU. 9 Ki1acc.

T.M. Mumenko. A.Jl. bauakos. ['eomerpus. Temarndeckue TecThl. 9 Kiacc.

Aranacsn, JI.C. U3yuenue reomerpuu B 7-9 KI.. METOOUYECKHE PEKOMEHIALMH JIs
yuutens / JI.C. Aranacsn, B.®. byry3os, FO.A. I'nazkos u np. —M.: IIpocsenienue, 2013.
3uB b. I'., Meitnep B. M. /[lumaktrueckue Martepuanibl MO0 reoMeTpuu 3a 9 kiacc. — M.:
[Ipoceemenue, 2015.

Nuenckas M. A. CamocTosITeIbHBIC U KOHTPOJIbHBIE paboThl K yueOoHuky JI. C. AtaHacsiHa
7-9 xnaccel. — Boarorpazn: Yuurens, 2013.



