Pabouas nporpamma o reomerpun s 9 kiacca cocraBieHa Ha ocHoBe DenepanbHOTO
rocynapcTBeHHoro ooOpasoBatenbHoro cranmapra (@I'OC) um TpebGomanwii Kk pesylbraTam
OCHOBHOTO o00mero obOpasoBanus, npezacraBieHHbix B @I'OC. B Ilporpamme mpenycMOTpeHbI
pasButue Bcex 0003HaueHHbIX B @I'OC 0CHOBHBIX BUIOB JESTEIBHOCTH YUYEHUKOB U BBIIIOJHEHHE
meneH u 3amad, nocrabieHHbIX PI'OC.

[Iporpamma paspaGoTaHa Ha OCHOBE CIEIYIOUIMX HOPMATHBHBIX JIOKYyMEHTOB H
METOAUYECKUX MAaTEPHUAJIOB:

@denepalibHbIil TOCYAApCTBEHHBIN 00pa30BaTeNbHBIA CTAaHAAPT OCHOBHOIO OOILIEro
oOpa3oBaHUs, YTBEPXICHHBIH TpHKa3oM MuHHCTepcTBa 00pa3oBaHusi W Hayku Poccuiickoit
Oenepaunn ot «17» nexadps 2010 r. Ne 1897;

®denepanbHblii 3ak0H 00 oOpasoBanuu B Poccuiickoit ®enepammu Ne 273-O3 ot
29.12.2012;

@enepalibHbIil  TepedeHb y4eOHUKOB, YTBEpXKIEH NpuUKazoM MwuHHCTEpCTBa
oOpazoBanus U Hayku Poccuiickoit ®@enepaunuu ot 31 mapra 2014 1. Ne 253 «O6 yTBEpKICHUH
(denepanbHOrO IMepeyHsi y4eOHHUKOB, PEKOMEHJIOBAHHBIX K MHCIIOJIb30BAaHUIO MPU peaTru3aluu
MMEIOLIUX aKKpeIuTalio o0pa3oBaTebHBIX IPOrpaMM HadaibHOTO OOIEro, OCHOBHOIO OOIIEro,
cpenHero ooOmiero oopazoBanus» ¢ usmenenusmMu ot 08.06.2015 r.;

[Iporpammbl  00mIeoOpa3oBaTeNbHBIX  yupexaeHuid. [eomerpust 7-9  Kjacchl.
Cocrasurenb: bypmuctposa T.A., M.: [IpocBenienue.

[Iporpamma cootBercTByer yueOHUKY [eomerpus 7 — 9. VueOHuk s
obmeoOpazoBatenbHbx  yupexaenuit. / JL.C. Aranacsan, B.®. byry3zos, C.b. Kamomies,
O.I'.Ilo3usik, U.W. FOauna. / M.: [Ipocsemnienue

JlanHas pabouasi mporpamMma IOJIHOCTBIO OTpakaeT 0a30BbI YpPOBEHb MOJITOTOBKH
IIKOJIFHUKOB TI0 pa3jieiaM ImporpamMMbl. B mporiecce oOydeHHs ydamuecsi OBIaIeBAOT YMEHHSIMHU
001eyue0HOTO XapaKTepa, pa3sHOOOPa3HBIMH CTIOCO0aMU ACSITEIBHOCTH, TPUOOPETAIOT OTIBIT:

— IUIAHUPOBAHUS U OCYIICCTBIICHUS AJITOPUTMUYECCKOM IETEITLHOCTH, BBIMIOJIHEHUS 3aIaHHBIX
Y KOHCTPYMPOBAHHS HOBBIX AJITOPUTMOB;

— pelmreHUs pa3HOOOpa3HBIX KJIACCOB 3a/a4 W3 Pa3IMyYHBIX Pa3/eioB Kypca, B TOM YHUCIIE
3aja4, TpEOYIOIINX MOWCKA ITyTH B CIIOCOOOB PEIICHHS,

— HCCIIEJIOBATENIbCKON  JICATENILHOCTH, pPa3BUTUSl HJIEH, TPOBEICHHUS OSKCIECPUMEHTOB,
000011IeHHS,

— TIOCTaHOBKH M (DOPMYJIHMPOBAHHS HOBBIX 33]1ay;

— SICHOTO, TOYHOTO, TPAMOTHOTO M3JIOXKEHHSI CBOMX MBICIICH B YCTHOM M ITMCbMEHHOM pevH,

— HCIIOJIb30BAHHS  PA3JIMYHBIX SI3BIKOB ~ MaTeMaTHKH (CIIOBECHOTO, CHMBOJIMYECKOTO,
rpau4IecKoro),

— CBOOOJHOTO TepexoJa C OJHOTO s3bIKa Ha JIPYroW A WLTIOCTPALUW, WHTEPIpETaIn,
apryMeHTalliu U I0Ka3aTeIbCTBA;

— TIPOBEICHHs JIOKa3aTeIbHBIX PACCYXICHHM, apryMEHTAllUM, BBIABIDKEHHS THIOTE3 M HX
000CHOBAHHS;

— TIOWCKa, CHUCTeMaTH3allud, aHanu3a U Kiaccuduxanuu WHGOPMAILUK, HCIIOJIb30BAHUS
pazHooOpa3HbIX HMH(POPMAIIMOHHBIX HWCTOYHUKOB, BKIIOYas Yy4eOHYI0O U CIPaBOYHYIO
TUTEPaTypy, COBPEMEHHbIE HHPOPMAIIHOHHBIE TEXHOJIOTUH.

Henun u 3ana4n 00yueHunst



B xome oOyuenus monyns «['eomMeTpum» Mo JaHHOW MporpaMMme ¢ HCHOJb30BAaHUEM

y‘-IGGHI/IKa 1 METOJHUYCCKOTO mocoous JJIA YYUTEIIA, pCIIAOTCA CJACAYIOIIME 3aaYH.

CHCTEMaTHUYECKOE U3yYCHHUE CBOMCTB Fr€OMETPUUYECKUX (PUTYp Ha TIOCKOCTH;
(opMupoBaHHEe MPOCTPAHCTBEHHBIX NPEACTABICHUH; Pa3BUTHE JIOTMYECKOTO MBIIICHUS U
MOJTOTOBKA armapaTa Ui W3YYSHHsI CMEXHBIX AUCUUIUIMH ((pH3HMKa, YyepuyeHue u 1p.) u
Kypca CTEPEOMETPHUH B CTAPIIMX KJIACCAX;

OBJIQJICHUE KOHKPETHBIMU 3HAHUSIMU HEOOXOJIMMBIMM JUIsl NPUMEHEHHUS B NPAKTUYECKOU
NEATENBHOCTH.

Ilenu ooyuenus:

B HanpaeieHuUu JTUYHOCMHO20 pazeumus.

Pa3BUTHUC JIOTUYCCKOI'O0O W KPUTHYCCKOTO MBINIJICHUA, KYJIBTYPBI PCUH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

dbopMupoBaHHE y yYalIUXCS HWHTEJUIEKTYyaJbHOW UYECTHOCTH W  OOBEKTUBHOCTH,
CIIOCOOHOCTH K MpeOaO0JICHUIO MBICIUTEIIBHBIX CTEPCOTHUIIOB, BBITCKAIOIINX W3 O6I)I}ICHHOFO
OTIBITA;

BOCIIMTAaHHUEC Ka4dyeCTB JIMYHOCTH, O6€CH€‘II/IBaIOH_[I/IX CONAJIBHYIO MO6I/IJ'II)HOCTI),
CIIOCOOHOCTD IMPUHUMATh CaMOCTOATCIIbHBIC PCIICHM,

(bOpMI/IpOBaHI/Ie Ka4yeCTB MBIIJICHUA, HeO6XO)II/IMI)IX oI aganTaliid B COBPEMCHHOM
MH(OPMALIMOHHOM OOIIECTBE;

pa3BUTHE HHTEpPECAa K MaTEMAaTHYECKOMY TBOPUYECTBY M MAaTeMaTHIECKUX CIIOCOOHOCTEH.

B memanpeomemmnom nanpaenenuu:

(dhopMHpoBaHHE PEICTABICHUNA O MaTEMaTUKe KaK YacTH OOIIe4e0BeuYecKON KYIbTYyphl, O
3HAYUMOCTHU MaTEMaTHKHU B Pa3BUTHH LIMBUJIN3ALIMM U COBPEMEHHOTO 00IIEeCTBa;

pa3BUTHE TMPEACTABIEHUH O MaTeMaThke Kak (opMe OMUCaHus M METOJie TO3HAHUs
JNEHCTBUTENBHOCTH, CO3/JaHHUE YCIOBMM Ui NpUOOpEeTeHUs MepBOHAYAIbHOIO OIbITA
MaTeMaTH4eCKOr0 MOACIUPOBAHUS;

(dbopmupoBaHre OOHIMX CIOCOOOB HHTEIUIEKTYAJIbHON NEATEIbHOCTH, XapaKTEPHBIX s
MaTeMaTUKd U SBJISIONIMXCS OCHOBOHM IO3HABATEIbHOW KyJIbTYpbl, 3HAUMMON JJIs
pa3IUYHbIX cep YEIOBEUECKOM e TEIbHOCTH.

B npeomemnom nanpasnenuu:

OBJIaICHUC MATCMAaTUYCCKUMH 3HAHUSAMHA U YMCHUAMU, HCO6XOI[I/IMBIMI/I AJI IIPO A0JIZKEHU A
o6yquH$[ B CTB.pI.HGﬁ IMIKOJIE WJIN HMHBIX 061H€06p330BaTCJ'ILHLIX YUPCKACHUAX, U3YUCHUSA
CMCIKHBIX OTUCHUILIINH, IPUMCHCHHUS B MMOBCEIHEBHOM KHU3HU,

CO34aHucC (bYHI[aMCHTa U1 MaTCMAaTUYCCKOT'O Pa3BUTHA, q)OpMI/IpOBaHI/IH MCXaHHU3MOB
MBIIJICHU A, XapaKTCPHBIX JJIA MaTeMaTH4eCKOM ACATCIIBHOCTH.

Oo0mas xapakTepucTHKa y4e0HOr0 nmpeaMera

Feomempu;l — OJYH U3 BaXHEWIINX KOMIIOHEHTOB MAaTE€MaTHYECKOI'O 06pa30BaHI/I$I,

HCO6XO,Z[I/IMBII\/’I JJIA HpI/I06peTeHI/I}I KOHKPCTHBIX 3HaHHUH O MPOCTPAHCTBEC U IPAKTHYCCKHU 3HAYNMBIX
YMCHHﬁ, CI)OpMHpOBaHI/I}I S3bIKA OIHCAaHHS OOBEKTOB OKpyXKaromero mupa, M pPasBUTHA
MMPpOCTPaHCTBCHHOT'O B006pa)KeHI/I}I U UHTYUIIUHU, MaTEMaTHYSCKOM KYJIBbTYpPBbI, I 3CTCTHYCCKOT'O
BOCITMTaHUA 06y11a101111/1xc;1. I/I3yquI/Ie TCOMETPpHUU BHOCHUT BKJIAA B Pa3sBUTHUC JIOTHYCCKOTO
MBIIIJICHHUSA, B (I)OpMHpOBaHI/IC INOHATHA JO0Ka3aTCIbCTBA.

Takum O6p2[30M, B XOJC€ OCBOCHHA COACPIKAHUA KypCa Ydalluecsa MOJy4daroT

BO3MOXHOCTbB:

pa3BUTh MPEACTABIEHUE O YHUCIE W POJM BBIUYUCIECHHH B YEJIOBEUECKON IIPAKTHKE;
chopMHpOBaTh ~ MPAKTUYECKUE  HABBIKM  BBIMOJHEHUS  YCTHBIX,  [HUCHMEHHBIX,
MHCTPYMEHTAJIHBIX BHIYMCIICHUH, Pa3BUTh BEIUUCIUTENBHYIO KYJIbTYPY;



pa3BUTh MPOCTPAHCTBEHHBIC TPEJACTABICHUS W HM300pa3UTENbHBIE YMEHHS, OCBOUTH
OCHOBHBbIE (PAaKTBI M METOAbl IUIAHUMETPUH, TO3HAKOMHUTBCA C  MPOCTCUIINMHU
IIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOWCTBaMU;

Pa3BUTH JIOTUYECKOE MBIIUICHUE U PEeYb — YMEHHS JIOTHUYECKH OOOCHOBBIBATH CYKICHHS,
IIPOBOJUTH HECJIOXKHBIE CHCTEMATH3alUU, IPUBOIUTH IPUMEPBl MU KOHTPIPHUMEPHI,
HCII0JIb30BATh Pa3IMYHBIE SI3bIKM MAaTEMATUKH (CIOBECHBIM, CHMBOJIMYECKUN, IpadpuyecKuii)
JUISL WLTIOCTPALMN, HUHTEPIPETALMH, apIYMEHTALUN U I0OKA3aTeNIbCTBA;

copMHUpOBaTh TPEACTABICHUS 00 M3Y4aeMbIX MOHATHUAX W METOJAX KaK BaXHEHIIHX
CpenCcTBaX MaTeMAaTHYECKOT0 MOIECIUPOBAHNS PEAIBHBIX IIPOLECCOB U SIBJICHUM.

B pesynbTate ocBOEHMs Kypca reOMETpUM Y4dalllhecs MOJIydaroT IpescTaBieHHEe 00

OCHOBHBIX (UT'ypax Ha IUJIOCKOCTH M MX CBOMCTBax; MpUOOpPETArOT HAaBBIKM TI'€OMETPUUYECKUX
MIOCTPOCHUI, HEOOXOIUMBIE JUIsl BBITIOJTHEHUS YaCTO BCTPEUAIOLIUXCs rpaguueckux padoT, a TaKxke
HaBbIKM M3MEPEHUs W BBIYMCIIEHUS JIJIUH, YIJIOB, IPHUMEHSEMBbIE Ul PELIEHUs pa3HOOOpa3HbIX
F€OMETPUUYECKHUX U ITPAKTUYECKUX 3a/1a4.

Mecto nmpeamMera B y‘leﬁHOM IJIaHe

CortacHo denepaibHOMY 0a3UCHOMY Y4eOHOMY ITUTaHY MporpaMMa paccunTaHa Ha 68

yacoB (2yaca B HelleJ0).

Yposenb 00ydeHHs1 — 0a30BBIH.

[InaHupyemble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

JInyHocTHBIE:

UCIOJb30BAHNE TNPUOOPETEHHBIX 3HAHUM M yYMEHMH B IpPAKTUYECKOM JEATENBHOCTH U
MIOBCEHEBHOM KM3HU JJII MOJEIHMPOBAHMs INPAKTUYECKMX CUTYyallMd W HUCCIECIOBaHUS
IIOCTPOCHHBIX MOJEIIEH C HCIIOJIB30BAHNEM allapara TeOMETPUH;

(¢opMuUpOoBaHHE OTBETCTBEHHOIO OTHOLIEHHMSI K YYEHHIO, T'OTOBHOCTH M CHOCOOHOCTH
oOyyaromuxcs K CaMOpa3BUTUIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBALMK K OOY4YEHHUIO U
[I03HAHUIO, BEIOOPY AajbHeNIero ooOpa3oBaHus Ha 6a3e OPUEHTUPOBKU B MUpE Ipodeccuit
U Npo(ecCHOHANbHBIX IPEINOYTEeHUH, OCO3HAHHOMY IIOCTPOCHUIO HWHIMBUAYAIbHON
00pa30oBaTeNIbHON TPAEKTOPHH € YUETOM YCTOMUUBBIX I103HABATEIIbHBIX HHTEPECOB;
(dbopMupoBaHHE 1ETOCTHOIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOM NMPaKTUKH;

(dopMupoBaHHEe KOMMYHMKATHBHOM KOMIIETEHTHOCTH B OOLIEHMH U COTPYJHHYECTBE CO
CBEpCTHHKAMM, CTapUIMMHU M MJIAJIIMMU B 00pa30BaTeIbHOM, OOILECTBEHHO IOJIE3HOM,
y4eOHO-HMCCIIeJ0BATENIbCKOM, TBOPUECKOHN U APYrUX BUIAX ACSATEIbHOCTH,

YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M IUCBMEHHOW peuH,
[IOHMMAaTh CMBIC]I TIOCTaBJICHHOM 3aJaud, BBICTPAWBATh aAPryMEHTALUIO, IPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBI;

KPUTHUYHOCTB MBIIUICHHS, YMEHUE PACIIO3HABATh JOTUYECKA HEKOPPEKTHBIE BBICKA3bIBAHMUS,
OTJINYATh THIOTE3Y OT (haKTa,

KpEaTUBHOCTh MBIIUICHUS, WHUIUMATUBY, HAaXOJYUBOCTb, AKTUBHOCTb IIPU PELICHUU
FeOMETPUUYECKHX 3a/1aY,;

YMEHHUE KOHTPOJIMPOBATh NMPOLIECC U Pe3yNabTaT yueOHOW MaTeMaTHUECKON eI TeNbHOCTH;
CMOCOOHOCTh K SMOIIMOHAJIFHOMY BOCHPHUSATHIO MaTeMaTH4YEeCKUX OOBEKTOB, 3ajad,
peLIeHui, PacCyKACHUI.

MeranpeaMerHsble:



B 9 xmacce Ha ypokax reoMeTpuH, Kak M Ha BCEX IpeaMerax, OyneT mpoaospKeHa
paboTa Mo pa3BUTHIO OCHOB YHMTATENbCKON KoMIeTeHIuu. OO0yJaromuecs: OBIaICIOT YTEHHEM KaK
CPEICTBOM OCYUIECTBJIIEHHUS CBOMX JAJbHEHWIIMX IUIAHOB: IMPOJOJDKEHMs 0O0pa3oBaHUs U
camo00pa3oBaHus, OCO3HAHHOTO IUIAHHUPOBAHUS CBOETr0 AaKTYyaJbHOTO M TEPCIEKTUBHOTO Kpyra
YTEHUSI.

[Ipu n3yueHnn reoMeTpuu 0O0y4aIOUIUECS YCOBEPIICHCTBYIOT MPHOOPETECHHBIC HABBIKU
paboThl ¢ uHpopMarmel U MOnoJIHAT uX. OHU CMOTYT paboTaTh C TEKCTaMH, PeoOPa3OBHIBATh U
WHTEPIPETHUPOBATH COJACPKAIILYIOCS B HUX HH(POPMAIUIO, B TOM YHCJIE:

— CHCTeMAaTHU3HMPOBATh, COMOCTABIIATH, AHAIM3UPOBATH, 0000IIATP M HHTEPIPETHPOBATH
UH(POPMAIIHIO, COEPIKAITYIOCS B TOTOBBIX HH(OPMAITMOHHBIX 00BEKTaX;

— BBIJCTATH TJABHYI0 M M30BITOYHYIO HWH(GOPMAIHMIO, BBITIOIHATH CMBICIOBOE CBEpPTHIBAHHUE
BBIJICJICHHBIX ()aKTOB, MBICIICH; TIPECTABIIATh HHPOPMAIIHIO B CKATOHN CIIOBECHOU (opme (B
BUJIE IUIAaHA WM TE3UCOB) M B HArjsgHO-CUMBOJIMYECKOM Qopme (B Buae Tadmul,
rpadMYecKuX CXeM W JHarpamm, KapT MOHSATHA — KOHIENTYalbHBIX AUArpaMM, OMOPHBIX
KOHCIIEKTOB);

— 3aIOJIHATH U JONOJHATH TaOIUIIbI, CXEMBI, JUarpaMMbl, TEKCTHI.

B xome w3ydeHHs] TeOMETpUH OOYdYarOIIMECs YCOBEPIICHCTBYIOT OIBIT MPOSKTHOM
NESTENPHOCTH, Kak o0co0oit  (opmbel  y4eOHOW pabOThI, CIOCOOCTBYIOIMIEH BOCHUTAHUIO
CaMOCTOSTCIBbHOCTH, HMHHUIIMAaTUBHOCTH, OTBE€TCTBCHHOCTH, IIOBBIIIICHU IO MOTHUBAIIN u
abdexTuBHOCTH Y4eOHOW NEATENTHHOCTH; B XOJ€ pealu3allid HCXOJHOTO 3aMbiClia Ha
MPAaKTUYECKOM YPOBHE OBJAQJCIOT YMEHHEM BBIOMPATh aJCKBATHBIE CTOSIIEH 3a/ade CpelCTBa,
IIPUHUMATh PCIICHW, B TOM YUCJIC U B CUTyallUAX HCOMMPECACITICHHOCTH. OHu oJrydat BO3MOKHOCTD
Pa3BUTh CIIOCOOHOCTh K Pa3pabOTKe HECKOJbKMX BAPUAHTOB PEILEHUH, K MOMCKY HECTaHAAPTHBIX
pElIeHU, TOUCKY U OCYLIECTBICHUIO HanboJiee MpUeMIIEMOTO PEIICHHUS.

PeryasitTuBHblie:

— onpedensims 1EIb NESITEILHOCTH Ha YPOKE C MMOMOLIBIO YUUTENS U CAMOCTOSITENBHO;

— YYHUTBHCSI COBMECTHO C YUHUTEJIEM OOHAPYKUBATh U YopMyauposams yueoHyo npooiemy,

—  YUYUTHCS NIAHUpO8ams y4eOHYIO NESTEIIbHOCTh Ha YPOKE;

—  BbICKA3blBAMb CBOIO BEPCHIO, MBITAThCSA IMpeajaraTh crnocod e€ MpoBepkH (Ha OCHOBE
MPOAYKTUBHBIX 33JJaHUN B YICOHHKE);

— pabotas 1O NPEIOKEHHOMY IUIaHY, UCHOIb308amb HEOOXOIUMBIE CpelcTBa (y4eOHUK,
KOMITBIOTEP ¥ UHCTPYMEHTHI);

— onpedensims YCNENIHOCTD BBIMIOJHEHUS CBOETO 3aaHUSI B TUAJIOTE C YUUTEIIEM.

CpenctBoM  (opMuUpOBaHMsI  PETYJISTHBHBIX  JCHCTBUH  CIIy)KaT  TEXHOJIOTHS
NpoOJIEMHOT0 JMajiora Ha JTale HW3y4YeHUs HOBOTO MaTepualla W TEXHOJIOTHS OILCHHBAHUS
00pa30BaTeNbHBIX JOCTUKEHUN (YU€OHBIX YCIIEXOB).

Ilo3HaBaTe/bHBIE!

— OpHUCHTHPOBATHCS B CBOGH CHUCTEME 3HAHWM: MOHUMAMb, 9YTO HY)KHA JIOTIOJHHUTEIIbHAS
nHpopmanus (3HaHUs) A7 pelIeHus yueOHOW 3a/1auM B OJIMH II1ar;

— Oenamb MPEABAPUTEIBHBIN 0mOOp UCTOUHUKOB HUHGpOpMALUU U peleHus y4yeOHOH
3aJau;

— J100BIBaTh HOBBIE 3HAHMS: HAXOOUMb HEOOX0IUMYIO HH(OPMAIHIO, KaK B ydeOHUKE, TaK U B
MPEUIOKEHHBIX YUUTENIEM CI0BapsX, CIPAaBOYHUKAX U UHTEPHET- PECypcax;

— JoObIBaTh HOBBIE 3HAHUS: U361eKams UHPOPMALMIO, TPEACTABICHHYI0O B Pa3HbIX (popmax
(Tekcr, Tabnuia, cxema, MIUTIOCTpaLus U 1p.);

— nmepepabaThIBaTh MOJIYYEHHYIO HHGOpPMAIMIO: HaOiooamy U O0enamv CaMOCTOSITENbHBIC
8b1600bl.



CpenctBoM (hopMHUpOBaHHSI TIO3HABATEIBHBIX JIEHCTBUN CIYKUT Y4eOHBIM MaTepuall U
3a/iaHus yaeOHMKa, 00ECIIeYNBAIONIHE IEPBYIO TUHUIO PA3BUTHUSI — YMEHHE OOBSICHITH MUP.

KoMMmyHukaTuBHbIE:
— JIOHOCHTbH CBOIO TO3HIUIO JIO APYTUX: 0QhOopMIsimb CBOIO MBICIH B YCTHONW M MHCbMEHHOMN
peuu (Ha ypoBHE MPEATIOKEHHUS WA HEOOIIBIIOTO TEKCTA);
— CIIyLLaTh # IOHUMATh peub Opyeux;
—  BBIPA3UTEIBHO YUMAams U Nepeckasvléams TEKCT;
— ecmynamb B Oecelly Ha YPOKE U B KU3HU;
— COBMECTHO 00208apueambscs O IpaBUiIax OOLIEHUS U IOBECHUS B ILIKOJIE U CIEA0BATh UM;
—  YUYUTbHCS 8bINOAHAMb PA3INYHbIE POJIU B Ipymiie (JIuaepa, UCIIOIHUTENS, KPUTHKA).

CpenctBoM  (OpMHUpPOBaHWST KOMMYHHKATUBHBIX JICHCTBHI CIy)KaT TEXHOJIOTHSA
npoOneMHoro auanora (moOyXAaromui M MOABOJSAIIMKA JAMAJOr), TEXHOJIOTHUS MNpPOAYKTUBHOIO
YTEHUS ¥ OPTaHMU3aluUs PadOTHI B MAJIBIX TPYIIaX.

IIpexmeTHbIE:

BeKTopbl
Yyamuecs: Hay4yaTcs

e 0003HauaTh U U300paKaTh BEKTOPHI,

e 1300paXkaTh BEKTOP, PaBHBIN TaHHOMY,

® CTPOWUTH BEKTOp, PaBHbII CyMME€ J[BYX BEKTOpPOB, HCIOJb3yd IMpaBUiia TPEYroibHHKA,
napajuiesnorpamma, (popMynupoBaTh 3aKOHBI CIOXKEHHUS,

® CTPOUTH CyMMY HECKOJBKHUX BEKTOPOB, HCIIOJIb3Ys MPABUIIO MHOTOYT OJIbHHKA,

® CTPOUTH BEKTOD, PaBHBINA Pa3HOCTHU JABYX BEKTOPOB, IByMsl CIIOCOOaMHU.

® pemath reOMETpUYECKHUEe 3a/ayil HCMOJB30BAaHUE aITOPUTMa BBIPAKEHHS Yepe3 JaHHbIe
BEKTOPBI, UCTOJIb3Ys NPaBUia CJIOKEHUS, BRBIUNTAHUSI U YMHOKEHHS BEKTOpa Ha YUCIIO.

e pemarh NOpoCTeHIllIMe TIeOMETPUYECKHE 3aJaud, OMNUpasCh Ha MW3YYCHHbIE CBONCTBA
BEKTOPOB;

® HaxOJUTh CPEIHIOIO JIMHUIO TPAICIUH 110 33JaHHBIM OCHOBAHUSIM.

B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeETOB:
® 1CNoib30BaTb BEKTOPbl ANA pelleHus MNPOoCTeilmx 3ajay  Ha onpeaeneHue CKOpPOCTH
OTHOCUTE/IbHOTO ABUKEHMA.
Yuamuecsi moJry4aT BO3MOKHOCTH

® 081a0emb BeKMOPHLIM MeMOOOM OJis peuleHus 3a0ay Ha BbIYUCTeHUe U OOKA3AMeNbCmEO;
L4 npu6pecmu onvlm 6bINOJIHEHUA npoelcmoe

MeToa KOOPpAMHAT
Yyammecs: HayyaTcs
e OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHAMU: KOOPAMHATHI BEKTOPA, KOOPJAHHATHI CyMMBbI
U Pa3HOCTU BEKTOPOB, IPOU3BEICHHS BEKTOpA Ha YHCIIO;
®  BBIYMCIIATH KOOPJAMHATBI BEKTOPA, KOOPAUHATEI CYMMBI U Pa3HOCTH BEKTOPOB, KOOPAWHATHI
IIPOU3BEACHUS BEKTOPA HA YHCJIO;
BBIYMCIIATE YTOJ MEKy BEKTOpamH,
BBIYHCIIATH CKAJIISIPHOE IPOU3BEACHNUE BEKTOPOB;
BBIYHCIIATH PACCTOSIHUE MEXAY TOYKaMU 110 U3BECTHBIM KOOPJAMHATAM,
BBIYHCIIATE KOOPAUHATHI CEPENNHBI OTPE3KA;
COCTaBJISATh YPAaBHEHUE OKPYXHOCTH, 3Has KOOpAWHATBI LIEHTpAa M TOYKH OKPYKHOCTH,

COCTaBJIAATh YPABHCHUC prlMOfI 10 KOOpAWHATaM JIBYyX €€ TOUCK;
® pewatb I'IpOCTGVILIJVIG 3a4a4n mMeTo40M KoopaAuHaT

Yuyamuecs moJay4aT BO3MOKHOCTD



® os1adems KOOpauHCZWIHblM Memooom PpeuteHuA 34044 HA 8blYUCACHUE U aOKCZS’ClmeJZbCWlGO,'
L4 npuo6pecmu Onblm UCNONb306AHUSA KOMNbLIOMEPHBIX Npocpamm 08 AHAAU3A YACMHBIX

cyuaes 83auMHO20 PACNOJIONCEHUS OKPYIHCHOCIEU U NPAMbIX,
® npuobpecmu ornbiM 8bIMOAHEHUSA MPOEKMos

CooTHOLICHUS MEKIY CTOPOHAMH M YIVIAMHU TPeyrojibHuKa. CrajasipHoe
MMPOM3BE/ICHUE BEKTOPOB
Y4yaumuecs: Hay4aTcs
® onepupoeamv Ha OA3080M YPOBHE NOHAMUIMU. CUHYCA, KOCUHYCA U MAH2EHCa Y2108,
®  NPpUMEHAMb OCHOBHOE MPUSOHOMEMPUYECKOe MOHNCOeCmeo Npu peweHuy 3a0ady Ha
Haxooicoernue 00OHOU MPUOHOMempu4eckol YyHKyuu uepes opyeyio,
®  U300pACAMD Y20 MENHCOY BEKMOPAMU, BLIUUCTAMb CKANAPHOE NPOU3BEOEHIUe BEKIMOPOS,
®  HAX00UmMb Yeiabl MedHcO0y BeKMOPAMU, UCNONb3YS (QOPMYNY CKANAPHOSO HNPOU3BEOCHUs 8
KOOpOUHamasx,
®  NpUMEHAMb Meopem)y CUHYCO8, Meopemy KOCUHYCO8,
®  npumeHsmb Popmyny nIowaou mpeyoIbHuKd,
® pewams npocmeuwiue 3a0a¥u HA HAXOHCOEHUe CMOPOH U Y2108 NPOU3IBOTbHO2O
mpey201bHUKa
B noeceonesnoit scuznu u npu uzyuenuu Opy2ux npeomemos:
®  UCMos16308aMb 8EKMOPbI 014 peweHuUA 3a0a4 Ha dsuxceHuUe u delicmaue cun

Yuammecsi 1oJry4aT BO3MOKHOCTh

® gulyuUCIAMb naOWAoU dueyp, COCMABIEHHbIX U3 O08YX U OoNee NPAMOY20JbHUKOS,
napannenocpammos, mpeyeoibHUKos, Kpy2a u cekmopa,

®  GLIYUCTAMb NIOWAOU MHO20Y2O0NbHUKOS, UCNHONb3YS OMHOUIeHUs PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCU

® NpuUMeHAmb aneedpauyecKuti U mpueOHOMempu4ecKull Mamepual npu peuleHuu 3a0ad Ha
8blUUCTEeHUE NI0WAOeT MHO20Y20NbHUKOS,

® npuobpecmu onvim NPUMeEHEeHUs an2edpauyecKo2o U mpueoOHOMempuUyecKo2o annapama npu
peutenuy 2eomempuyecKux 3a0ay

JIMHa OKPYKHOCTH M IUIOIIAAb KPyra
Yyammecsi Hay4daTcs

e omnepupoBaTh Ha HA30BOM YPOBHE MOHATUSMU IPABUILHOTO MHOTOYTOJIbHHKA,

® [pUMEHATh (OPMYITY AJIs BBHIYMCICHUS YTiia MPaBUIBLHOTO N-yroJIbHUKA.

® [puUMEHATh (POPMYNBI IUIOMIAAH, CTOPOHBI MPABHJIBHOTO MHOTOYIOJIbHUKA, pajuyca
BIIMCAHHOM U OTIMCAHHOMN OKPYXHOCTH,

® [puUMEHATh  (POPMYNBI JUIMHBI OKPYKHOCTH, IYT'M OKPY)KHOCTH, IUIOHIAAW  Kpyra u
KpYroBOTO CEKTOpa.

® CIIOJIBb30BaTh CBOMCTBA W3MEPEHMs JJIMH, YIJIOB MPU PELICHUH 3a7ad Ha HaXO0XKJIECHUE
JUIMHBI OTpe3Ka, TPaJyCHOM Mepbl yIia;

®  BBIUHCIATH IUIOIIA/IA TPEYTOJIbHUKOB, MPSIMOYTOJIbHUKOB, Tpaneuui, KpyroB U CEKTOPOB;

®  BBIYHUCIATH JJIUHY OKPYKHOCTU U ATUHY AYTH OKPYKHOCTH;

® BBIYUCIATH JJMHBI JTUHEHHBIX DIEMEHTOB (GUTYp M HMX YIJbl, HCIOJb3yd H3YyUYEHHBIC

(bopMyIbI.
B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:
® pewiamv npaxmuiecKue 3a0a4u, CéA3aAHHbLE C HAXOHCOCHUCM 2e0MEMPUUECKUX BEUUUH.

Yuyamuecsi mo1y4aT BO3MOKHOCTh
®  8bI6OOUMb DOPMYNY Ol BLIYUCIEHU Y2Ad NPAGUILHO2O N-Y2OIbHUKA U NPUMEHAMb ee 8
npoyecce peulenus 3a0ad,



nposooums 00KA3aMenbCcmed meopem o @Qopmyne HIOWaou, CMOPOHbL NPABUILHO2O
MHO20Y20IbHUKA, PAOUYCA GNUCAHHOU U ONUCAHHOU OKPYICHOCIU U CLeOCMBULL U3 meopem
U NPUMEHSIMb UX NPU peueHuU 3a0ay,

pewams 3a0a¥u HA OOKA3AMENbCMBO C UCNONb30BAHUEM (DOPMYIL OIUHBL OKPYICHOCIU U
ONIUHDBL QYU OKPYACHOCMU, hopmyn niowadei pucyp.

JABuKenust

Yyamuecsi HaAy4yarTcs

ONepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMH OTOOpaXEHUs IUIOCKOCTH Ha cedd U
JIBUKEHMS,

omnepupoBaTh Ha 0a30BOM YypPOBHE TOHITHUSMU OCEBOM U IIEHTPAJIbHOM CHMMETPHUH,
napajuieIbHOTO NMepeHoca, IOBOPOTa,

pacrno3HaBaTh BU/IbI IBUKEHUI,

BBINIOJIHATh IOCTPOCHHUE JIBWKEHUH C TOMOINBIO IUPKYIS U JIMHEHKH, OCYLIECTBISTH
npeobpazoBanue Guryp,

pacno3sHaBaTb MO 4YepTerkaM, OCYyLecTBAATb NpeobpasoBaHUs GUryp C MOMOLLbIO OCEBOM MU
LLeHTPa/IbHON CUMMETPUM, Napa/IesIbHOro NepeHoca U NOBOPOTa.

Yuyamuecs moJjay4aT BO3MOKHOCTD

®  NIPUMEHANb CBOUCMBA OBUNCEHUS npu peweruu 3a()a’~l,
®  VIPUMEHANb NOHAMUA: ocesas U YeHMPANbHAS CUMMEMPUA, I’lapaJlJleJlebllz neperoc
u nosopom 6 peueruu 3a0ay

HavaabHble cBeIeHUSI U3 CTepeOMeTPHH

Yuammecsi Hay4aTcs

pacrio3HaBaTh Ha 4YepTeX,aX, PUCYHKAaX, MOJEISAX W B OKPYXKAIOIIEM MHPE IUIOCKHE H
MPOCTPAHCTBEHHBIC TEOMETPUUYECKHE (DUTYPHI,

pacrio3HaBaTh Pa3BEPTKH Kyba, MPSIMOYrOJBHOTO Mapajuiesienuinena, MpaBUIbHOM
MUpPaMUIbl, HWIMHAPA U KOHYCa,

OTpENeNATh IO JMHEWHBIM pa3MepaM pa3BEPTKH (GHUTYphl JIMHEHHBIC pa3Mepbl CaMoOu
(burypsl 1 Ha000POT;

BbIYUCNIATL OOBEM NPAMOYrosibHOro napannenenmnena.

Yyamuecs moJay4aTt BO3MOKHOCTb

BLIYUCAAMD  00BEMBL NPOCMPAHCMBEHHBIX 2e0MempPUYecKUx @ueyp, COCMABIeHHbIX U3
NPAMOY20/IbHbIX NAPAJLIeNeNnUNneo0s;
yenyoumo u pazeums npedcmasieHus 0 NPOCMPAHCINEEHHBIX 2e0MEeMPUYECKUX Pueypax,

NpUMeHAMb NOHAMUE PA3BEPMKU O/ 8bINOJIHEHUS NPAKIMUYECKUX PACUEMO8.

00 akcuomax reoMeTpuHu

Yuamuecs moJay4aTt BO3MOKHOCTD

® nojyyumo npedcmaeﬂeHue 00 akcuomamu4eckom nocmpoeruu ceomempuu

MosTopeHue Kypca N1aHUMETpUM

Yuamuecs moJy4aTt BO3MOKHOCTD

NPUMEHAMb NpU peuleHuU 3a0ay OCHOBHble COOMHOWLEHU MeHCOy CMOPOHAMU U Venamu
NPAMOY201bHO20 U NPOUZBOTLHO20 MPEY20NbHUKA,

NpUMeHAMb OPMYIbl NIOWAOU MPEY2ONbHUKA.

peuiamsb mpey2orbHUKU C NOMOWbIO Meopem CUHYCO8 U KOCUHYCOS,

NpUMeHAMb NPUSHAKU PABEHCMBA MPEY20IbHUKO8 NPU PeuleHUU 2eoMempUYecKux 3a0ad,
NpUMeHAMb NPUSHAKY NO000US MPey20JlbHUKO8 NPU PeuleHUU 2e0MeMPUIecKux 3a0ay,



onpeoenams 8UObL Yembvlpexy20IbHUKO8 U UX C8OUCMEA,

UCNOIBL308aMb hopmyavl naowaell ueyp 01 HaAxoHCOeHUus. ux niowaou,

BLINOIHAMb Yepmedc MO YCI08UI0 3A0ayu, peuwams npocmeluiue 3a0aqu no meme
«Yemuipexyzonorukuy

UCNONb308aMb CBOLUCMBO CHOPOH UYemblpexy20ibHUKd, ONUCAHHO20 OKOJO OKPYICHOCMIU,
CBOLICMBO Y2108 BNUCAHHO20 YeMbIPEX)20IbHUKA NPU PeUeHUU 3a0ady,

UCNONb308aMb HOPMYIbL ONUHBL OKPYHCHOCIU U OVeU, NIOWaAou Kpyea u cexmopa npu
peuieHuu 3a0ad,

pewams ceomempuyecKue 3a0adi, ONUPasACh HA CEOUCMBA KACAMENbHbIX K OKPYICHOCMU,
npumensisi  OONOJIHUMENbHble NOCMPOEHUs, aleedpaudeckuti U MmpueoHOMempuUyecKuil
annapam,

npo8ooUms onepayuu HA0 8eKMOPAMU, BbIYUCTAMb OIUHY U KOOPOUHAMbI 8eKMOpd, V2ol
MedAHCOY BeKMOopamu,

PACNO3HABAMb YPAGHEHUSL OKPYHCHOCMEU U NPAMOT, YMemb UX UCNOIb308AMD,
UCNONb308aMb NPUOOPEMeEHHbIe 3HAHUA U YMEHUs 8 NPAKMUYEeCKOU OesamenbHOCuU O
peleHuss NPaKmMu4eckux 3a0a4, C8A3aAHHbIX C HAXOHCOEHUEM 2eOMEeMPUYECKUX 8ETUUUH

TemaTuuyeckoe NJIaHNPOBaHNe MO reoMeTPpHUH 9 K.

No /it Tema Kou-Bo
4acoB

1 [ToBTOpeHune Kypca reomeTpuu 8 Kiiacca 2

2 BexTopsl 9

3 Mertoj KoopuHAT 10

4 CoOOTHOIIICHHS MEXKTy CTOPOHAMH U YTJIAMH 14

TpeyrojbHuka. CKaJasipHOE MPOU3BECHHE BEKTOPOB

5 JlmrHa OKPY)KHOCTH | ILIOIIAAb KpyTa 11

6 JIBroKeHUs 7

7 HavanbHble cBeieHUs U3 CTEPEOMETPUN 4

8 006 akcroMax reoMeTpuu 1

9 Hrtorosoe moBropeHune 10

Hroro 68

Coaep:xanue yuyeoHoro npeamera «I'eomerpus 9»

BekTopbl 1 MeToa koopauHar (19 4.)

ITonsaTue BCKTOpa. PaBenctBo BCKTOPOB. CnoxeHue MW BBIYMTAHUE BCKTOPOB.

YMHOXEHHE BCKTOpa Ha 4YHUCIO. Paznoxenue BCKTOpPa IO ABYM HCKOJUIMHCAPHBIM BCKTOPAM.
KOOp,[[I/IHaTBI BCKTOpA. HpOCTCI\/’IIHI/Ie 3ala4uu B KOOpJAHWHATax. ypaBHeHI/IH OKPYKHOCTH U HpﬂMOﬁ.
HpI/IMeHCHI/Ie BCEKTOPOB 1 KOOPAWHAT IpH PCIICHUHA 3a/1a4.

OcHoBHas LOeJIb — HAYYUThb YYallUXCs BbIIIOJIHATDH JEeUCTBUS HaJ BCKTOpPAaMHU KakK

HaIlIpaBJICHHBIMU OTPC3KaMH, YTO BaXHO JISI IMPUMCHCHHUSA BCKTOPOB B (I)I/ISI/IKC; IIO3HAKOMHUTDH C
HCIIOJIb30BAHHUEM BCKTOPOB WM MCTOAA KOOPAUHAT IPHU PCHICHUU T'COMETPUUCCKUX 3aJad. BeKTOp
OMpCACIIAACTCS KakK HaHpaBJIeHHBIfI OTPE30K U JEUCTBUSA HaJ BCKTOpaMH BBOIATCA TaK, KaK 3TO
IIPpUHSATO B (I)I/ISI/IKC, T. €. KaK JEeUCTBHUSI C HaIllpaBJICHHBIMH OTPC3KaMU.

OCHOBHOC BHUMAaHHE JOJDKHO OBITh YACJICHO BLIpa6OTKe YMCHI/Iﬁ BBINIOJIHATL OIICpanun

Haa BCKTOpaMH (CKJ'IaI[BIBaTB BCKTOPLI IO IIpaBWIaM TPECYroOJIbHUKA U IMapalliejiorpaMmma, CTPOUTH
BCKTOD, paBHLII\/'I Pa3HOCTU IABYX HAHHBIX BCKTOPOB, a TaKKC BCKTOP, paBHBIﬁ IpOU3BCACHUTIO
JAAaHHOT'O BEKTOpPA Ha JaHHOC I-II/ICJ'IO).



Ha mnpumepax mnoka3piBaeTcs, Kak BEKTOPbl MOI'YT IIPUMEHATBCA K PELICHUIO
reoMeTpuueckux 3agad. Jlemoncrpupyercs 3¢hHeKTuBHOCTh pUMEHEHHs (HOPMYIT Uil KOOPAHHAT
CEpeMHbl OTPE3KA, PACCTOSIHUSI MEXIy ABYMsI TOUKAMH, YPaBHEHUN OKpPYXHOCTH M IpSAMOU B
KOHKPETHBIX T'E€OMETPUYECKHX 3a/layax, TEM CaMbIM JIaeTCsi NpEeACTaBlIeHHE 00 H3Y4YeHUHU
reOMETPUUECKUX (PUTYP C IIOMOIIBIO METOJIOB aIreOpshl.

CooTHOIIEHUSI MeXKIYy CTOPOHAMM W YyrjamMHM TpeyrojbHuka. CkajsipHoe Npou3BedeHHe
BeKTOpPOB (14 4.)

CuHyc, KOCMHYC M TaHI€HC Yyrja. TeopeMbl CHHYCOB U KOCHHYCOB. Pemienue
TPEYroJbHUKOB. CKaIIPHOE IPOU3BEIACHUE BEKTOPOB M €ro MPUMEHEHHWE B T€OMETPUYCCKHX
3agadax.

OcHoBHasl 1e/Ib — pa3BUTh YMEHHE Y4YalllUXCSl HPUMEHSTh TPUTOHOMETPUUECKHM
arnmapar IIpY peIIeHUN TeOMETPUYECKUX 3a1ay.

Cunyc u xocunyc mroboro yriaa ot 0° go 180° BBOIATCS ¢ MOMOIIBIO €IMHUYHOM
IMOJIYOKPY’KHOCTHU, JOKa3bIBAIOTCA TCOPEMBI CHHYCOB M KOCHMHYCOB W BBIBOAWTCA C€HIC OOaHA
dbopmyna miomanu TpeyrojbHUKa (ITOJIOBHHA MTPOM3BEICHUS BYX CTOPOH Ha CHHYC yIiia MEXIy
HUMH). DTOT anmapaT NPUMEHSETCS K PEUICHUIO TPEYroJIbHUKOB.

CkansipHoe MpOU3BEACHHE BEKTOPOB BBOJIUTCS Kak B (u3HKe (MPOU3BEACHUE UIMH
BEKTOPOB Ha KOCHHYC yrila MEXy HUMH). PaccMaTpuBaroTCsi CBOMCTBA CKAISIPHOTO MTPOU3BEICHUS
" €ro IpuMEHCHUEC NIPpHU PCIICHUNU T'COMCTPUYICCKUX 3a/1ay.

OcHOBHOE BHHMMaHHE€ CJeIyeT YAEIUTb BbIPaOOTKE TMPOYHBIX HABHIKOB B
MPUMEHCHHH TPUTOHOMETPHYECKOTO armapaTa MpH PeIIeHHH TeOMETPUUISCKUX 3a1a4.

JmHa okpy:kHOCTH M oAb kpyra (11 4.)

[IpaBunbHbIE MHOTOYTOJAbHUKU. OKpYXKHOCTH, OINHCAaHHAs OKOJIO TMPaBUILHOTO
MHOTOYIrOJIbHUKAa W BNHCaHHas B Hero. IlocTpoeHue mMpaBUIIbHBIX MHOTOYIOJBHUKOB. JlimHa
okpyxxkHocTH. [Inomaap kpyra.

OcHoBHasl 1IeJb — PACHIUPUTH 3HAHUE YYAIIMXCS O MHOTOYTOJbHHKAX; PAaCCMOTPETH
MOHATHS JUTMHBI OKPYKHOCTH U IUIOMIAX Kpyra U (GOpMyJbl [Uid UX BbIYMCIIeHUs: B Hauane Tembl
JaeTcs  OINpejelieHMe MPaBHJIBHOTO MHOTOYIOJIbHUKA M PacCMaTpUBAIOTCS TEOpeMbl 00
OKPY)KHOCTSIX, OIMCAaHHOW OKOJIO MPaBWJIBHOTO MHOTOYrOJbHHMKAa W BOHMcaHHOW B Hero. C
MOMOIIBI0  OMUCAaHHOW OKPYXHOCTH peHIaroTcsl 3aJaud O TOCTPOEHUU  IPaBUIBHOTO
IIECTUYTOJIbHUKA U MPaBUIBHOTO 12-yrojibHUKA, €CIIU JaH MPaBUJIbHbIN M-YTOJIbHUK.

@opMmysbl, BBIPAKAIINE CTOPOHY MPABUILHOTO MHOTOYTOJBHUKA M pajuyc
BIIMCAaHHON B HEr0 OKPY)KHOCTH uepe3 pPaauyC OIMHMCAHHOW OKPYXKHOCTH, HUCIOIB3YIOTCA MPHU
BbIBOJIE (pOpPMYN AJMHBI OKPYXKHOCTU U IJIOUIaAM Kpyra. BbIBoj omupaeTcs Ha HHTYHUTHBHOE
Mpe/ICTaBJICHHE O IpeleNie: MPH HEOTPAaHMYEHHOM YBEJIMYEHUU YHCIa CTOPOH MPaBUIBHOTO
MHOTOYTOJIbHUKA, BIHCAHHOTO B OKPYXXHOCTb, €ro TEpUMETP CTPEMHUTCS K JUIMHE O3TOM
OKPYXHOCTH, a IJIONIa/lb — K IUIOIIAIU KPyra, OTpaHUYEHHOTO OKPYKHOCTBIO.

JABuxenns (7 4.)

OtoOpaxkenue mnockoctu Ha cebs. [lonsitue mmwxkenus. OceBas W ILEHTpalibHAs
cummerpun. [TapannensHbiit nepenoc. [losopot. Hanoxxenus u 1BrxeHus.

OcHOBHas 111 — MO3HAKOMUTH YUYaIUXCS C MOHSATUEM JIBM)KEHHS U €r0 CBOMCTBaMHU,
C OCHOBHBIMHU BHJIAMM JIBMDKCHUHM, C B3aUMOOTHOIIICHUSIMU HAJIOKEHUN U JIBHXKCHUM.

JIBW>KeHHE TIJIOCKOCTHM BBOJWTCS KAk OTOOpakKeHHe TIUIOCKOCTH Ha  ceds,
COXpAHSIOIIEE PACCTOSTHUE MEXAY Toukamu. Ilpu paccMOTpeHMM BHUAOB ABUKEHH OCHOBHOE
BHHUMAaHHUE yJIESIeTCS MOCTPOSHUIO0 00pa30B TOUEK, MPSAMBIX, OTPE3KOB, TPEYTOJIHLHUKOB TIPU OCEBOM
U I[EHTPAIBHON CHMMETpPHUSX, NapauieIbHOM TepeHoce, moBopoTe. Ha addexTHrIx mpumepax



IMOKa3bIBACTCA ITPUMCHCHUC I[BI/I)KGHI/II;'I IIpu pCHICHUH I'COMCTPUYCCKUX 3a1a4. ITonsgTue HamoXXeHUS
OTHOCUTCA B JaHHOM KYpPC€ K YUCITy OCHOBHBIX TOHSATHH. I[OKaSBIBaeTC?I, YTO IIOHATHUA HAJIOXKCHUA
U IBMXXCHUSA SABJIAIOTCSA 3KBHUBAJICHTHBIMMU: 11000€ HaJIOKEHHE SABIAETCS JBMXKCHUEM ITIIIOCKOCTH U
oOpatHo. M3ydeHue noKa3aTelbCTBAa HE SIBIAETCS 00s3aTEIBbHBIM, OJJHAKO CIEIyeT PacCMOTpPETh
CBSI3b MOHSATHH HAJOKEHUSA U JABMKCHUA.

HavanbHble cBeieHust u3 crepeomerpun (4 4.)

IIpeamer crepeomerpuss. Mmuororpannuk. IIpmsma. Ilapamnenenunen. Iumuanap.
Konyc. Cepa u map.

OcHOBHasi 1eNb — T[O3HAKOMHUTH YyYalUXCS C MHOTOTPAaHHUKAMH; TEIaMH U
MOBEPXHOCTSIMH BpAILICHUSL.
06 akcuomax reomerpun (1 4.)

006 axcmomax rraHuMeTpun. HekoTopble cBeJIeHNs O Pa3BUTHH T€OMETPHUU

OcHoBHas 1enb — JaTh Oojiee TIyOOKO€ TIPEACTABICHHE O CHUCTEME aKCHOM
TUTAHUMETPUH U aKCHOMATHYECKOM METO/Ie

IoBTopenue (10 4.)

[TapamnensHbie npsimble. TpeyroJbHUKU. YeTblpexyroJbHUKH. OKpYKHOCTb.
OcHOBHas 1€ — HCMOJb30BaTh MATEMATHYECKHUE 3HAHUS JUIS PEIICHUs Pa3IudHbIX
MaTeMaTHYECKHX 3a/1a4.



KaneHnpapHo-TemaTuueckoe nnaHMpoBaHue

Koa-
Ne Tema ypoka BO vV Jara no Hara no
YpOKa 4aco IUIaHy haxry
B
IloBTOpenue (2 4.)
1 IToBTOpeHwue. 1 Knaccudummpyror
TpeyronsHuku TPEyroJIbHUKH o
NpU3HAKaM, OTIPE/IeIISIOT
paBHbIE u ofo0HEIE,
MPOU3BOJIST pacuer
9JIEMEHTOB.
2 IToBTOpeHue. 1 Knaccugunupyror
UYeTbIpexyroinbHUKH YeTBIPEX YT OJIbHUKU o
NpU3HAKaM, OTIPENIEIISIOT
paBHBIE DJIEMEHTHI, TIPOBOASAT
HEMOYKH J0Ka3aTelIbCTB MU
pacyer dJIEeMEeHTOB.
BekTopsl (9 4.)
3 [Monstue BEKTOpA. 1 H3o0paxaror 1 0003Ha4aoT
PaBeHncTBO BEKTOpPOB BCKTOPbI, HaXOAAT pPaBHBIC
BEKTOPBI
4 OTkaspIBaHuE BEKTOpa 1 OTKIaapIBAlOT  OT  JIFOOOH
OT JJAHHOU TOYKH TOYKH IUIOCKOCTH  BEKTOD,
paBHBIN TaHHOMY
5 CymMa JBYX BEKTOpPOB 1 CtposiT cymMMy H pPa3HOCTh
3aKoHBI CIIOXKEHUS IBYX U Oomee BEKTOPOB,
BEKTOPOB. HOJIB3YFOTCS HpaBUIIOM
TPEyrolbHUKA,
napaJuienorpamma,
MHOIOYTOJIbHUKA
6 Cymma HECKOJIBKHUX 1 CTposiT pa3HOCTh BEKTOPOB,
BEKTOpOB.  BrluuTanue IIPOTUBOIIONOKHBIN BEKTOP
BEKTOPOB
7 Pemmenue 3a/1a4 1 CtposiT cymMMy H pPa3HOCTh
«Crnoxenne u IBYX W Oonmee BEKTOPOB,
BBIYUTAaHHE BEKTOPOB HOJIB3YIOTCS TIPaBUJIOM
TPEyrolbHHKA,
napaJuienorpamma,
MHOTOYTOJIbHUKA
8 [IpomsBenenue BekTOpa 1 3HAIOT CBOWCTBA YMHOXCHHUS
Ha YHCIIO. BEKTOpa Ha 4YHCIIO, YMEIOT
pemarts 3a7a9u Ha
YMHOXKEHHE  BEKTopa  Ha
YHCIIO
9 IIpumeHeHrne BEKTOPOB 1 Pemator 3a1a4u Ha
K PEIICHHIO 3a7a4 MIPUMECHEHNE 3aKOHOB
CITOXKCHUS, BBIUYUTAHUA
BEKTOPOB, YMHOXKEHHSA
BEKTOpa Ha YHCIIO
10 Cpennsis TTUHAS 1 3HalOT, KaKOH  OTPE3OK
Tpanenuu Ha3bIBAETCSl CPENHEN JIMHUEHN
Tpamenuy; (GOPMYITUPYIOT U
JOKa3plBAlOT ~ TEOpEeMy O
CpenHe JIMHUH Tparennn
11 Konrponsaass ~ pabota 1 IIpumenstoT MIOIyYEHHBIE
Nel o TeMe: TEOpEeTHYEeCKHe 3HAHWS Ha
«BekTopem» TIPAKTHKE

Metoa xoopaunart (10 4)




Kou-

Ne Tema ypoxa BO vV Jara no Hara no
YpOKa 4aco IUIaHy haxry
B
12 Koopnunatel  BekTOpa. 1 OnpenenstoT ~ KOOPIUHATHI
Paznoxxenne BekTopa no TOYKH TJIOCKOCTH; TIPOBOASAT
JBYM HEKOJUTHHEAPHBIM onepanyy HaJ BEKTOPaMH,
BEKTOpam BBIYHCIISTIOT JUTUHY u
KOOpAMHATHl BEKTOpa, Yroi
MEXKAY BEKTOPaMHU
13 Cas3p MEXIy 1 PacknanpiBator BekTOp 1O
KOOpJMHATaMU BEKTOpa JIBYM HEKOJUTMHEaPHBIM
U KOOpPIWUHATAMU €ro BEKTOpam, HaXOJIT
HavaJla ¥ KOHIIa KOOpPAMHATEHI BEKTOpa,
BBITIOJIHSIOT ~JIEWCTBHUSL  Hall
BEKTOpaMH, 3aJJaHHBIMU
KOOpAMHATAMHU
14 IIpocreiimue 3amauu B 1 BrBogsT (hopmysb
KOOpAWHATaX. KOOpAMHAT BEKTOpa 4Yepes
KOOpAMHATHI €ro KOHIIA |
HavaJla KOOpJMHAT CepeIUHBI
OTpE3Ka, JIMHBI BCKTOpa U
paccTtosgHuss MEXAYy ABYMS
TOYKaMH
15 Pemienne 3amau 110 1 Pemaror 3ama4yi ¢ ITOMOILBIO
TeMe: «Meron (dhopMyn KoopaMHAT BEKTOpa,
KOOpAMHAT» KOOpAWHAT CepEeIHBI
OTpe3Ka, JJIMHBl BEKTOpa U
pacCTOSIHUSL MEXAY JBYMS
TOYKAMHU.
16 YpaBHeHHe 1 BrBogst ypaBHEHHUS
OKPYKHOCTH. OKPYXKHOCTH U TIPSIMOH,
17 YpaBHeHHE TPAMOI 1 CTpOAT OKPY>KHOCTh U
npsiMBbIE, 3aJJaHHbIC
ypaBHEHUSIMU
18 Ucnone3oBanue 1 Pemraror 33424 C
YPaBHEHUHN OKPYKHOCTH WCIOJIb30BAHUEM YpPAaBHEHUM
U IPSMOM NIPU pELIEHUH OKPYKHOCTH U MPSAMOU
3aj1a4
19-20 | Pewrenue 3aa4 C 2 3anuceIBalOT YpaBHEHUS
HCTIONIb30BaHUEM OpsIMBIX M OKPYKHOCTEH,
MeTo/la KOOpIUHAT UCIIONB3YIOT ypPaBHEHUS MpU
pelmieHny  3ajad,  CTPOAT
OKPYXKHOCTH ¥  TIpsIMBIC,
3aJlaHHBIC YPaBHECHHUSMH.
21 Kontponsras  pabota 1 [IpumenstoT TTOTTyYCHHBIC
Ne2 mo Tteme: «Merton TEOpETUYECKHE 3HAHUS Ha
KOOpIMHAT» TIPAKTHKE

CooTHOmIEeHUs1 MeK1Yy CTOPOHAMH M YIJIAMH TpeyrojbHuka. CkanspHoe
Npou3Be/iecHue BeKTOpoB (14 1)

22 Cunyc, KOCHHYC, 1 BBIUHCISIIOT CHHYC, KOCHHYC,
TaHTEHC. tanredc yrimoB ot 0 mo 180,
JIOKa3bIBAIOT OCHOBHOE
TPUTOHOMETPHYECKOE
TOXIECTBO, 3HAIOT (HOpMYIy
JUISl BBIYMCIICHHS. KOOPJIMHAT
TOYKH
23 OcHOBHOE 1 BblunciisoT CUHYC, KOCHHYC,
TPUTOHOMETPHUYECKOE tanreHc yrios or 0 go 180,
TOXJIECTBO. JIOKa3bIBAIOT OCHOBHOE

TPUTOHOMCTPHUICCKOC




Kou-

Ne BO Jara no Hara no
YpOKa Tema ypoxa 4aco yyia IUIaHy haxry
B
TOXJIECTBO, 3HAIOT (HOPMYITY
JUISl BBIYUCIICHUST KOOPIHHAT
TOYKH

24 @DopMyIBl NIPUBEIECHHUS. 1 3HaroT (hopmysbt
DopMyIIbl TSI npuBeieHUs; (GopMyTy Uit
BBIYHCIICHHUS KOOPAUHAT BBIYHCIICHHS KOOpJIUHAT
TOYKHU TOYKH

25 Teopema o mIOmAIH 1 Jloka3pIBaloT  TeopeMy O
TPEyroJIbHHUKA. TUIOIIATH TPEYTOJIbHHKA,

OPUMEHSIOT ~ TeopeMy MpHu
pelIeHHH 33134

26 Teopema cunycoB 1 Joka3zbiBator Teopemy
CHHYCOB, TPUMEHSIIOT TpH
pelIeHNH 3313

27 TeopeMa KOCHHYCOB 1 [TpumensiroT TEOpPEeMBI
CHHYCOB M KOCHHYCOB IpH
pEIIeHHH 33134

28 Pemrenue 1 Pemarot 3aJ1a4n Ha
TPEYTONbHUKOB HCIIONIE30BAHUE TeopeM

CHUHYCOB U KOCHMHYCOB

29 W3mepurensHbie 1 IIpoBoasT  W3MepHUTENbHEIE

paboTsL. paboThl, OCHOBaHHbIE Ha
HCIIONIb30BAHNH TeopeM
CHHYCOB, H KOCHHYCOB

30 Pemienne  3agau o 1 [Mone3yrores TeopeMamu
teme:  «COOTHOIICHUS CHHYCOB M KOCHHYCOB IIpU
MEXIy CTODOHaMH M PEIICHNH 3a7ad Ha pelIeHue
YIJIAMHU TPEYTrOJIbHHUKA) TPEYTONBHHUKOB, HaxomiT

IJIOIAN TPEYrojbHUKA H
napajuiesorpaMma gepe3
CTOPOHBI ¥ CHHYC yIiia

31 Pemrenne 3amau 1o 1 Pemmaror  3amaum,  cTposT
teMe:  «COOTHOIICHUS YTIIBL, BBIYUCIISIOT
MEXIy CTOPOHAMH U KOOPZIHATHI TOYKH c
YITIAMHU TPEYTOJIbHUKAY HOMOIIBIO CHHYCA, KOCHHYCA

Y TaHIeHCa YIJla, BHIYUCIIAIOT
IIOIAb TPEYroJbHUKA II0
IBYM CTOpOHaM M YLy
MEXKIy  HHMH,  PEIaIoT
TPEYTONBHUKH, OOBSCHSIOT,
YTO TaKoe Yrol MExIy
BEKTOPAMH.

32 Yron MEXITY 1 3HAI0T omnpeseneHmne
BekTopaMu. CxajsipHOe CKaJSIPHOTO  TIPOM3BEICHHS
MIPOU3BECHHE BEKTOPOB, YCIIOBUE
BEKTOPOB. MePIICHIUKYIISIPHOCTH

BEKTOPOB.

33 CkaJsipHoe 1 Beipaxatot CKaIISIPHOE
MIPOU3BEICHIE BEKTOPOB NPOU3BEJCHNE BEKTOPOB B
U €ro CBOMCTBa KOOp/IMHATAX, 3HAIOT  €ro

CBOICTBa, YMEIOT pellaTh
3aJa4u

34 IIpumenenue 1 3HaI0T oIpeneNneHue
CKaJIAPHOTO CKAJSIPHOTO  TIPOM3BEACHHUS
MIPOU3BEICHHS BEKTOPOB BEKTOPOB, YCIIOBUE
K  peUmleHHIo  3ajad. MIePIICHIUKYJISIPHOCTH
Opranu3zauus BEKTOPOB, BBIPAKAIOT

MIPOEKTHOMI

CKAJSIPHOC TIPOM3BCACHUC B




Kou-

Ne Tema ypoxa BO vV Jara no Hara no
YpOKa 4aco IUIaHy haxry
B
JIeATEITLHOCTH. KOOpJMHATaX, 3HAIOT €ro
3aKnOUUTEIbHBIN Tan CBOMCTBa

35 Konrponpaast ~ pabora 1 [IpumeHsIOT ~ TONy4YeHHBIE
Ne3 o TEME: TEOpPETUYECKUE 3HAHUS Ha
«CooTHOIIEHNE MEXAY MPAKTHKE
CTOpOHAMH U  YIJIaMHU
TPEYTONbHHUKAY

JmHa oKpy:KHOCTH U WIomaab kpyra (11 4)

36 [IpaBunbHbII 1 3HaroT orpeseneHmne
MHOT'OYTOJIbHUK. NPaBUIBHOTO
[Mouckoso- MHOTOyTOJIbHUKA
UccIe10BaTeNbCKUN
9Tall MO0 TPOEKTY
«I"eomerpuueckue
HapKeThD»

37 OKpY)XHOCTSB, 1 3HalOT W TPUMEHSAIOT Ha
onycaHHas OKOJIO NpakTHKe  TeopemMy 00
NPaBUILHOTO OKPYKHOCTH, OIMCaHHOW
MHOTOyTOJIbHUKA OKOJTO MPaBUIBHOTO

MHOI'OYT'OJIbHHUKA.

38 OKpYyXHOCTB, 1 3HAIOT W TNPHUMEHSIOT Ha
BITUCAHHAS B MPaKTHKE TeopemMy 00
IIPABUWIBHBIN OKPYXHOCTHM, BIIMCAHHOH B
MHOT'OYTOJIbHUK. HPaBHIBHBIA MHOTOYTObHHK

39 OKpYy»XHOCTB, 1 3HAIOT W [PUMEHSIOT Ha
OIMCaHHAA OKOJIO IpPaKTUKe  TeopeMbl 00
HPaBUIEHOTO OKPY)KHOCTH, BIIUCAaHHOH B
MHOT'OYTOJIbHUKA u NPaBHIILHBINA
BIIMCAHHAS B HETO MHOT'OYT OJIbHUK; 00

OKPYKHOCTH, OIMCaHHOU
OKOJIO IPaBHIEHOTO
MHOT'OYTOJIbHUKA

40 Dopmybl JUTst 1 3HAIOT dbopmysbt JUTst
BBIYMCIICHHUS  IUIOIIAIH BBIYMCIICHHS YIJIa, IUIONIaqH
MPaBHIBHOTO U CTOPOHBI  IPaBHIBLHOIO
MHOTOYTOJIbHUKA, ~ €r0 MHOTOYTOJIbHUKAa W paanyca
CTOPOHBl M  paauyca BIMCaHHOH B HETo
BITCAHHOH OKPY>KHOCTH OKPY)KHOCTH, BBIBOIAT HX H

MPUMEHAIOT TPH  PELICHUH
3a1a4

41 [octpoenne 1 BreIBOOST M TPUMEHSIOT TPH
NPaBHIBHBIX penreHnd  3amaq  GopMyIIBI
MHOTOYT OJIbHUKOB TUTOIIA/TH. Crpost

MpaBUJIbHBIC
MHOTOYT OJIbHUKH

42 Hnuaa OKpPY>KHOCTH. 1 3ral0T  (QOPMYNBl  JITHHEI
TpaHcnAmoHHO- OKPY)KHOCTH u IyTH
Oo(OPMUTENbCKUIA  ITAN OKPY)KHOCTH, NPUMEHSIOT HX
o MIPOCKTY TP PELICHNH 33129
«I"eomeTrpuueckue
TIAPKETH»

43 ITnomans Kpyra 1 3Hat0T (OpPMYIBI  TUIOMIAN
[Tmomans  kpyrosoro Kpyra M KpyroBoro CeKTopa,
CeKTopa MPUMEHSIOT WX TPH PEIICHUH

3a1a4

44 Pemenue 3anau «Jlnuna 1 IIpumeHtosT (hopmyms

okpyxHocTtu. [lnomanp

JJIMHBL OKPYKHOCTH W OYI'U




Kou-

Ne Tema ypoxa BO vV Jara no Hara no
YpOKa 4aco IUIaHy haxry
B
Kpyra» OKPY)XHOCTH W (pOpMYIIBI
TUTOIA]IM KPyTra ¥ KPYroBOTrO
CEKTOpa IPY pelIeHNH 3a/1a4

45 Pemenne 3a1ad. 1 [IpumensitoT thopmyns
Opranuzanus JUIMHBI OKPYXXHOCTH W IyTH
TIPOEKTHOM OKPY)KHOCTH W (pOpMYIIBI
JIeSATEITLHOCTH. TUTONIA]IM KPyTra ¥ KPYroBOTro
3aKIII0UNTENbHBIN dTal CEKTOpa IPY pelIeHuH 3a1a4

46 Konrponpaast ~ pabora 1 [IpumenstoT MIOJTyYEeHHBIE
Ned mo Teme: «Jlnuna TEOPETUYECKUE 3HAHUS Ha
OKPY)KHOCTH U TUIOIIAb MpaKTHKE
Kpyra»

JABukenue (7 4)

47 OTtobOpakenue 1 OOBSACHSIOT, YTO  TaKoe
IUIOCKOCTH Ha  ceOs. oToOpakeHHe IUIOCKOCTH Ha
[TonsTue ABHKEHUS ce0s, 3HAIOT ONpejeNeHne

JOBUKCHUS IINIOCKOCTHU

48 Cummerpus. ITonckoBo- 1 [TpumensiroT CBOMCTBa
HCCIIEI0BATEIbCKUM JIBIDKEHM Ha  MPaKTHKE;
9Tanm Mo mpoekry «B JIOKa3bIBAIOT, YTO OCeBas U
MoOjie — reoMeTpHs!» LEHTpaJIbHas CUMMETpPHS

SIBJISFOTCA OBUKCHUSAMU.

49 [NapannenbHeIi 1 OOBACHIIOT, YTO  TaKoe

nepeHoc. [ToBopor HapaJyICNIbHbIl  IIEPEHOC U
MOBOPOT, [JOKAa3bIBAIOT, YTO
HapaJyIeNIbHbII  TIEpEHOC U
MOBOPOT SBIISIFOTCSI
JBKCHUSIMU TIJIOCKOCTH.

50 [MapamienbHbIi 1 Crpost o0pasbl ¢uryp npu

nepexoc. IToBopor CHUMMETpPHAX, TNapauielIbHOM
IepeHoce U IO0BOPOTE.
Pemats 3a1a91 C
PUMEHEHUEM JBHKCHHUM.

51 Pemenne 3amau 1o 1 [IpumenstoT TEOPEMBEI,
TeMe: «JIBYKeHUs» oTpakarolue CBOMCTBA

Pa3NUYHBIX BUIOB JBWXKECHUN

52 Pemrenne 3amau 1o 1 Pemraror 3a1a4u Ha

Teme: «/IBIKEeHUsD» KOMOHMHAIHIO IBYX—TPEX
BHU0OB JIBIDKCHUI;
NPUMEHSIOT CBOIICTBa
JIBIDKECHUA Ui PELUCHUS
MIPUKIAJHBIX 3324

53 Kontponsras  pabota 1 [IpumenstoT TTOTTyYCHHBIC
Ne5 o TEMeE: TEOpETUYECKHE 3HAHUS Ha
«/IBWKEHUD) TIPAKTHKE

Hauaabnble cBeieHUsI U3 cTepeoMerpun (4 1)

54 [penmer 1 3HaroT TpeaMeT
CTEPEOMETPHH. CTEPEOMETPHH; OCHOBHBIC
MHororpaHHUKH ¢urypsl B  TPOCTPAHCTBE;

TIOHSITHE MHOTOTPaHHHUKA,
BBITYKIIBIC ¥ HEBBIITYKJIbIC
MHOTOTPAaHHHUKH

55 ITpuszma. 1 3HAIOT TIOHSATHE  TIpU3Ma,
[Mapamenenumen. nmapajienenunes] W uX
CaoiicTBa OCHOBHBIE 3JIEMEHTHI;
napajiesenuneia CBOICTBA Mapaiesnenuneaa

56 Tena BpALICHUS. 1 3HAT Tena BpaIIeHUS W WX




Kou-

Ne Tema ypoxa BO vV Jara no Hara no
YpPOKa 4aco IUIaHy haxry
B
Hunmunanap. Konyc. 3JIEMEHTHI, PElAKT 3aJadu
57 Coepa. map 1 Ha pacyeT 3JIEMEHTOB (Uryp.
006 akcuomax reomerpun (1 4.)
58 06 aKCHOMax 1 [onmywator  cBemeHust 0O
reOMETPHUH cHucTeEMeE AKCHOM
TUIAHUMETPHH,
AKCHOMAaTHYECKOM METO/IE.
IHoBTOopenue (10 4.)

59 TpeyroabHUKH. 1 JlokasbIBaroT PaBEHCTRO,
[MpusHaku  paBeHCTBa UCIIONB3Ys MPU3HAKH
TPEYroJIbHUKOB paBeHCTBa

60 ITomobue 1 Jloka3bIBaroT nogobue
TPEYroJIbHUKOB TPEyroJbHUKOB,

PacCUMTHIBAIOT HEU3BECTHBIE
DJIEMEHTBI

61 [TapannensHble NpsSMBbIe 1 Jloka3bIBatoT
MapajuielbHOCTh  NPSAMBIX,
BBIYUCIISAOT yTJ'II)I npu
JAaHHBIX TPAMBIX

62 YeTsIpexyronbHUKU 1 Pemaror 33124 C
HCIIOJIb30BAHUEM CBOWCTB
JAaHHBIX Quryp

63 IInowanu 1 Beruncisitor miomaau Gpuryp

64 Cexymue u 1 PaccuutsiBator OTPE3KH
KacarelibHbIe XOpJ1, KacaTellbHbIX.

65 OKpY>XHOCTb. 1 Pemraror 3amaum Ha pacuder
Briicannslii yroin LHEHTPAILHBIX M BIHCAHHBIX

YIJIOB

66 Brucanusie U 1 Pemaror 3a/1a4u c
OIMCaHHbIe MPUMEHEHHUEM CBOICTB
YeTBIPEX YT OJIbHUKH BIIMCAHHBIX M  OMHCAHHBIX

YETBIPEX YT OJIbHUKOB
67 Urorosas nuaraoctuka 1 Pemraror 3a4aun Kypca
68 Uroropas pa6ora 1 OCHOBHO IIIKOJIBI




