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MNOACHUTEJIbHAS 3AIINCKA.
Pabouas mporpamma o reomerpuu s 8, 9 Ki1accoB cocraBiieHa Ha ocHOBe DenepaibHO-

r'o TocyIapcTBeHHOro oopa3oBarenbHoro crangapta (PI'OC) u TpeboBaHuit kK pe3yabTaTaM OCHOBHO-
ro obmero obpazoBanus, npencraieHHbx B @I'OC. B IIporpamme mpeaycMOTpEeHBl pa3BUTHE BCEX
o6o3HaueHHbIX B PI'OC OCHOBHBIX BHJOB NIEATEILHOCTH YUCHHUKOB W BBIMOJHEHUE IICJICH W 3ajad,
noctaBiaeHHbIX PI'OC.

[TporpamMma pa3zpaboTaHa Ha OCHOBE CJICIYIOIIUX HOPMATHUBHBIX JOKYMEHTOB M METOHYC-
CKHX MaTepHaioB:

®denepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO 00IIero oodpa-
30BaHUs, YTBEPKIECHHBIN Npuka3oM MuHucTtepcTBa oOpa3oBanus U Hayku Poccuiickoii @enepanuu ot
«17» nexabps 2010 r. Ne 1897;

®denepanpHblii 3akoH 00 oOpa3zoBanmm B Poccuiickoit ®Depepammu Ne 273-O3 ot
29.12.2012;

I'eometpus. COopHUK mpUMEpHBIX mporpamm. /-9 kiaccel. CoctaBuTenb: bypmuctpona
T.A., M.: IIpocsemenue, 2020r.

[Iporpamma cooTBercTByeT yueOHUKY ['eomerpus 7 — 9. YueOHHMK ans oOmeoOpazoBa-
TenbHbIX yupexaenuit. / JI.C. AranacsH, B.®. Byrysos, C.b. Kagomues, D.I'.ITo3usik, U.U. IOauna. /
M.: [Ipocemenne, 2022.

Jlannast pabouasi mporpaMMa IOJHOCTBIO OTpa)kaeT 0a30BBbIH YPOBEHb MOJATOTOBKHU
IIKOJILHUKOB TI0 pa3fiesiaM nporpamMmmbl. B mporecce oOyueHus ydaiuecs: OBIaieBal0T YMEHUSIMU 00-
1ey4e0HOro XapakTepa, pa3sHOOOpa3HBIMH CTIOCO0AMU IeATEIbHOCTH, TIPUOOPETAIOT OIBIT:

— IUJIAHUPOBAHUS M OCYILIECTBIEHHUS aITOPUTMUYECKOMN 1€ATEIbHOCTH, BBIIIOJIHEHUS 33JaHHBIX U
KOHCTPYMPOBAHHUS HOBBIX aJITOPUTMOB;

— pemieHus pa3HOOOpa3HbIX KJIACCOB 33/1a4 M3 Pa3JIMYHBIX pa3/ieJoB Kypca, B TOM YHCIIE 3aj1ad,
TpeOYIOMIMX MOKCKA IMMYTH U CITIOCOOOB PEIICHHUS;

— HCCJEN0BATENIbCKOM IeATeNbHOCTH, Pa3BUTHSA UJIEH, TTPOBEICHUSI SKCIIEPUMEHTOB, 0000IIEHNS,

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

— SCHOT0, TOYHOT'O, TPAMOTHOT'O U3JI0KEHUSI CBOMX MBICJIEH B YCTHOW M MUCbMEHHOU PEeYH,

— HCIOJIB30BaHUS PA3TUYHBIX S3BIKOB MAaTEMATHUKH (CIIOBECHOTO, CUMBOJIMYECKOTO0, Tpadruecko-
ro),

— CBOOOJIHOTO TepexoJia ¢ OJHOTO sI3bIKAa Ha JIPYro#l IS WITIOCTPAIlUU, HHTEPIPETAIlUU, apTy-
MEHTAIMN M 10KAa3aTeNIbCTBA;

— TpOBEACHHS OKA3aTeIbHBIX PACCYXICHUN, apryMEHTAIH, BEIIBI)KCHUS TUIIOTE3 M UX 000C-
HOBAaHMUS,

— TIOHMCKa, CHCTEMaTH3allu, aHAIn3a U KiacCupuKaluy nH(OpMaIiK, UCTIOIb30BAHUS Pa3HOO00-
pa3HBIX WH(POPMAIMOHHBIX MCTOYHUKOB, BKJIIOYAs YYEOHYIO M CIPABOYHYIO JIUTEPATYPY, CO-
BpeMEHHbIE HH()OPMAITMOHHBIC TEXHOJIOTHH.

esn u 3a1aun 00y4eHu st

B xone oOyuenust moaynst «I'eoMeTpum» Mo TaHHOW MpOrpamMMme C UCIOJIb30BaHUEM y4eo-
HUKA ¥ METOJJMUYECKOTO MOCOOUS IJISl YUUTEIIS, PEIIaloTCs CaeyIoIue 3a1a4u:

— CHCTEMAaTHYeCKOE M3Y4YEeHHUE CBOMCTB reOMETPUUECKUX (PUTYp Ha IMITOCKOCTH;



(hopMHpOBaHHE MPOCTPAHCTBEHHBIX MPEACTABICHUIN; Pa3BUTHE JIOTUYECKOTO MBILIUICHUS U
MOATOTOBKA ammapaTa JJis U3y4eHHUs] CMEXHbBIX JUCUUILUINH ((pU3UKa, YepueHue u ap.) U Kypca
CTEepEOMETPHUU B CTApIIMX KIIaccax;

OBJIAJICHHEC KOHKPETHBIMH 3HAHUSMU HEOOXOTUMBIMHU ISl TIPUMEHEHUSI B MPAKTUICCKOU Jes-
TEJIbHOCTH.

ILlenu odyuenusn:

B HanpaeileéHuu JTUYHOCMHO20 paseumusn:

pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIUICHUS, KYJIbTYphl PEUYH, CIIOCOOHOCTH K yMCT-
BEHHOMY DKCIIEPHMEHTY;

(hOpMHUPOBAHKE Y YHANTUXCSI UHTEIUICKTYaTbHOW YeCTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOI0TICHUIO MBICTUTENBHBIX CTEPEOTUIIOB, BRITEKAIOIIUX U3 OOBIIEHHOTO OMBITA;

BOCIIMTAHHUEC KAa4C€CTB JIMYHOCTH, 06€CH€1H/IB3,IOHII/IX CONMAJIBHYIO MO6I/IJII>HOCTI>, CIIOCOOHOCTH
INpUHHUMATb CaMOCTOATCIIbHBIC PCILICHUA

(dbopMHpOBaHKE KAueCTB MBIIUICHHUS, HEOOXOIMMBIX JUIsl aJanTaluid B COBpeMEHHOM HH(pOP-
MAaIMOHHOM OOILIECTBE;

Pa3BUTHUEC UHTCPECA K MATCMATHYCCKOMY TBOPYCECTBY U MATCMATHYCCKUX CIIOCOOHOCTEM.

B memanpeomemmnom nanpaenenuu:

(I)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ O MAaTr€MaTHKEC KaK 4YaCTH O6HlequOBequKOﬁ KYJIbTYpPBI, O
SHAYUMOCTHU MATCMATHKHU B Pa3BUTHU LUBUIIN3allUU U COBPEMEHHOT'O 06HI€CTBa;

pa3sBUTHC HpeHCTaBHeHHﬁ O MaTCMAaTHKC KakK (1)opMe OIMCAaHUSI U METOAEC IO3HAHMS ICHCTBH-
TCIBbHOCTH, CO3JaHUC YCJIOBI/Iﬁ JJIA HpI/IO6peTeHI/I5{ MEPBOHAYAJIBHOI'O OIIbITA MATCMATHYCCKOTI'O
MOJCIIMPOBAHUSA;

(dbopMupoBaHHEe 0OIUX CITOCOOOB MHTEIEKTYAIbHON JEITeIbHOCTH, XapaKTePHBIX IS MaTe-
MAaTUKHU U SBISIOIMIUXCS OCHOBOM MO3HABATEIHLHOM KYJIbTYPhI, 3HAYUMOM JJI PA3IUYHBIX chep
YEJI0BEYECKOU EATEIBbHOCTH.

B npeomemnom nanpagnenuu:

OBJIAAICHUC MATCMATHUYCCKUMH 3HAHUAMU U YMCHUAMU, H€O6XOJII/IMI>IMI/I I IPOAOJIKCHUA
O6quHHH B CTaleeﬁ IIKOJ€ MKW HHBIX 06H_1606pa30BaTeJ'IBHBIX YUYpPCKACHUAX, UIYUCHHUA
CMCXKHBIX JUCHUIIJINH, IPUMCHCHUS B HOBCG}IH@BHOI\/’I KHN3HH,

CO3J1aHUC (I)yHI[aMCHTa IJIL MaTeMaTU4YCCKOI'0 pa3BUTHUA, (I)OpMI/IpOBaHI/I}I MCXAaHU3MOB MBbIIII-
JICHUA, XapaKTCPHBIX JJIA MaTeMaTHIeCKOM JCATCIIbHOCTH.

O01mas xapakrepucTuKka y4e0HOro npeamera

Feomempuﬂ — OJYH M3 BaXXKHEHIIMNX KOMIIOHEHTOB MaTeMaTHYECKOI'O 06pa3013aH1/151, HC-

00XOIUMBIN JIsl IPUOOPETEHNSI KOHKPETHBIX 3HAHUN O MIPOCTPAHCTBE U MPAKTUUYECKH 3HAUMMBIX yMe-
HUH, GOPMHUPOBAHUS A3bIKA ONHUCAHUS OOBEKTOB OKPYXKAIOIIEr0 MUPA, UL Pa3BUTHUS MPOCTPAHCTBEH-
HOTO BOOOPa)KEHUSI U MHTYMIIMHM, MATEMaTU4YE€CKOW KYJIbTYpPHI, UIsl ICTETUYECKOT0 BOCIHTAHUS 00Y-
yaromuxcs. VzyueHne reoMeTpuy BHOCUT BKJIaJ B Pa3BUTHE JIOTUYECKOTO MBILIUIEHUS, B (hopMuUpoBa-
HUE MOHATUA JOKA3aTeNIbCTBA.

Takum 00pa3om, B X0JI€ OCBOCHHSI COICPIKAHUS Kypca YJaIUecs MOTyJaroT BO3MOKHOCTb:



Pa3BUTH MPEJICTABIICHUE O YUCIIC W POJIU BBIUMCICHUN B YEITOBEUECKON MPAKTUKE; CPopMHUPO-
BaTh MPAKTUYECKUE HABBIKM BBIMOJHEHUS! YCTHBIX, MTUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUMC-
JICHW, pa3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;

Pa3BHUTH MPOCTPAHCTBEHHBIC MPEICTABICHHS U U300pa3UTEIbHBIC YMEHHUS, OCBOUTH OCHOBHBIC
(hakThl ¥ METOJIbI TUTAHUMETPHH, TTO3HAKOMHUTHCS C TIPOCTCUIIMMU MTPOCTPAHCTBEHHBIMU TeJla-
MH U UX CBOMCTBAMH;

Pa3BUTH JIOTHYECKOE MBIIUICHUE U PeYb — YMEHHUS JIOTHYECKH 00OCHOBBIBATH CYXKJICHUS, TIPO-
BOJIUTh HECIIOKHBIE CUCTEMATHU3ALHUH, TPUBOAUTH PUMEPBI U KOHTPIPUMEPHI, UCIIOIb30BaTh
pa3NUYHbIC S3BIKM MAaTEMATHKHU (CIOBECHBIM, CHUMBOJIMUYECKUHN, Tpad)UuecKuil) JJsi WLTIOCTpa-
MU, THTEPIPETALUH, APTYMEHTALIMHU U JOKa3aTEIbCTBA;

chopMHUpOBaTh MpEACTaBICHUS 00 N3yYaeMBbIX MOHATHAX M METOJaX KaK BaKHEUIIUX CPEICT-
Bax MaTEMaTHUYE€CKOTO MOJICIUPOBAHUS PEATIbHBIX MPOLIECCOB U SBJICHUH.

B pe3yjabTaTe OCBOCHUA KypCa I'COMCECTpUH Yy4dalIUCCA IOJYYArOT MPCACTABJICHUC 00 oc-

HOBHBIX (pUTypax Ha IUIOCKOCTH M UX CBOMCTBAxX; MPHOOPETAIOT HABBIKM T'€OMETPUYECKHX MOCTPOE-
HUI, HEOOXOMMBbIE JIJIsl BBIIOJHEHHs YacTO BCTpedaromuxcs rpadguyeckux padoT, a TakKe HaBbIKU
M3MEpPEHUs] U BBIUMCIICHMS JUIMH, YIJIOB, IPUMEHSIEMbIE JUIsl PEelIeHUs Pa3sHOOOpa3HbIX IeoMeTpuye-
CKMX U IIPAaKTUYECKUX 3a]1ay.

Mecto npeamera B yueOHOM ILIaHe

CornacHo yueOHOoMY 1any MBOY Omnaneuxas OLL nporpamma paccunTtaHa Ha 68 4a-

COB B Ka:KI0M KJacce (24aca B HeJeJI10).

Ilnanupyemble pe3yJbTaThbl 0CBOCHHS Y4e0OHOIr0 nMpeaMera

JInyHoCTHBIE:

UCIOJIb30BaHNE MPUOOPETEHHBIX 3HAHWIM M YMEHUW B MPAKTUUYECKOHN AESITETbHOCTU U TOBCE-
)IHeBHOI\/JI JKW3HU 11 MOI[CJ'II/IPOBaHI/Iﬂ HpaKTI/I‘IeCKI/IX CI/ITyaIII/II\/JI 1 UCCJICAOBAHUA HOCTpOGHHI)IX
MOJIeJIeH ¢ UCTIOIb30BaHUEM alllapaTa TeOMETPHUH;

(hopMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00ydYaro-
IIMXCA K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIlMU K OOYYEHHIO U TMO3Ha-
HUI0, BEIOOPY AalbHEHIIero o0pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE mpodeccuii u mpo-
(heccCHOHaTBHBIX MPEANOYTCHHH, OCO3HAHHOMY TTOCTPOCHHUIO WHIMBUAYAIBHONH 00pa3oBaTeib-
HOU TPAEKTOPUHU C YUETOM YCTOMUYUBBIX MO3HABATEIbHBIX HHTEPECOB;

(hopMUpOBaHHE IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOU MPAKTUKU;

(hopMUpOBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIEHUU M COTPYIHHYECTBE CO CBEP-
CTHUKAMH, CTapIIMMA W MIIQIIIMMHA B 0Opa30BaTebHOW, OOIIECTBEHHO IMOJE3HOW, Y4eOHO-
HCCIIEI0BATENbCKOM, TBOPUYECKOM M IPYTUX BUJAX JIEATEILHOCTH;

YMEHUE SICHO, TOYHO, TPAMOTHO M3J1aratb CBOM MBICIM B YCTHOM M MUCHMEHHOM peyu, MOHU-
MaTh CMBICJ TMOCTaBJICHHOW 3a/add, BBICTPAMBATh apryMEHTALWI0, MPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI;

KpI/ITI/I‘IHOCTB MBIIIJICHUA, YMCHI/IG paCHO3HaBaTb JIOTUYCCKU HeKOppeKTHLIe BBICKAa3bIBaHHA,
OTJIMYaTh THIIOTE3Y OT (aKTa;

KpEaTUBHOCTh MBIIUICHUS, HMHUITMATUBY, HAXOIYUBOCTh, aKTUBHOCTh TIPH PEIICHUH T€OMETPH-
YeCKHX 3a]ad;

yMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YNIbTAT YICOHOM MaTEeMAaTHUECKOU IEATEIbHOCTH;



— CHOCOOHOCTH K 3MOIIMOHAIIBHOMY BOCIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pPELIeHU,
paccyXIeHHil.

MeTanpeamMeTrHbie:

B 9 kiacce Ha ypokax reomMeTpuu, Kak M Ha BCEX MpeAMETax, OyleT npoaorKeHa pabora
10 Pa3BUTHUIO OCHOB YMTATENBCKOW KoMrieTeHIMU. O0yydaronmecs OBIaICi0T YTEHUEM KaK CPEJCTBOM
OCYIIECTBIICHHUS CBOMX JAIBHEHIINX IUIAHOB: MPOAOIDKEHUS 00pa30BaHUs U CaMOOOpa30BaHMUs, 0CO3-
HAHHOT'O IJITAHUPOBAHUS CBOETO AKTYaJIbHOTO U MEPCIIEKTUBHOTO KPyra YTCHUS.

[Tpu n3ydyenun reomeTpun 00y4arOMIMECs] YCOBEPUICHCTBYIOT MPHOOPETCHHBIE HAaBBIKU pPa-
60TbI ¢ nHPOpMaIuei u nononHAT uX. OHU CMOTYT paboTaTh ¢ TEKCTaMH, TPeoOPa30BHIBATh U UHTEP-
IPETHPOBATh COJCPIKAILYIOCS B HUX HH(POPMAIIHIO, B TOM YHCIIE:

— CHCTeMaTU3UpPOBaTh, CONOCTABIATh, AHATU3UPOBATh, 0000IIATh U MHTEPIPETHPOBATH UHPOP-
MaIHIO, COJIEPKAIIYIOCS B TOTOBBIX HH(POPMALIMOHHBIX 00bEKTaX;

— BBIJCIATH IVIABHYIO U M30BITOYHYIO0 MH(OPMAINIO, BHIIOIHATH CMBICIOBOE CBEPTHIBAHUE BBI-
JEJCHHBIX (PAKTOB, MBICIIEH; TIPEICTABIATE HHPOPMAIIHIO B CXKATOU ClioBecHOU (opme (B BHIE
TUTaHA WM TE3UCOB) U B HATJISTHO-CUMBOJIMUECKON (hopMe (B BUE TaOIUII, TPadUIECKUX CXeM
U IMarpamm, KapT HOHATUI — KOHIIENITyaJIbHBIX AUArPaMM, OTIOPHBIX KOHCIIEKTOB);

— 3alOJHATH U JAOMOJHATH TaOJIUIBI, CXEMBI, TUArPaMMBbI, TEKCTHL.

B xone m3ydeHus reomerpuu 0OydaroUIMecsl YCOBEPUICHCTBYIOT OIBIT IPOSKTHOH Jes-
TEJNBHOCTH, KaK 0c000i (Gopmbl ydeOHOU paboThI, CIIOCOOCTBYIOMIEH BOCHHTAHUIO CAMOCTOSTEIBHO-
CTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHHIO MOTUBAUU U dPPEKTUBHOCTH y4eOHOH aes-
TEJIIHOCTH; B XOJI€ peaji3alliy MCXOAHOTO 3aMbICIa HA MPAKTHUYECKOM YPOBHE OBIIAACIOT YMEHHEM
BbIOMPATh aJIeKBaTHbBIE CTOALICH 3a/1a4ye CpeAcTBa, IPUHUMATh PELICHUs, B TOM YHCIE U B CUTYalUsix
HeonpeaeneHHocTH. OHM MOTy4aT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pPa3pabOTKe HECKOJIBbKHX Ba-
PHAHTOB peIIeHU, K TOUCKY HECTaHJAPTHBIX PEIICHUH, TOMCKY U OCYILECTBIEHUIO HanboJee npuem-
JIEMOTO PeIIeHHS.

PeryasiTuBHbIE:

— onpedensims 1elNb AeSITEIbHOCTH HA YPOKE C MTOMOIIBIO YUUTENS U CAMOCTOSITENBHO;

— YUYHUTHCSI COBMECTHO C YUHTEIIEM OOHAPYKUBATh U (YOpMYaUposams yuebOHyo npooiemy,

—  YYUTBCS NIAHUPOBams yUeOHYIO NESTEIbHOCTh Ha YPOKE;

—  BbICKA3b18AMb CBOIO BEPCHIO, TBITATHCS MpeAsiarath crocod e€ mpoBepku (Ha OCHOBE MPOIYK-
TUBHBIX 33J]JaHUI B YIeOHUKE);

— paboTas Mo NPeayoKEHHOMY ITUIaHY, UCNOIb3068amb HEOOXOAUMBIE CpeAcTBa (YU4EOHUK, KOM-
MBIOTEP U UHCTPYMEHTHI);

— onpedensimy YCIEUTHOCTh BBHITIOIHEHUS CBOETO 33/IaHUS B TUAJIOTE C YUUTEIEM.

CpenctBoM (OpMHUPOBaHUS PETYISTHBHBIX JCUCTBHH CITy’)KAT TEXHOJOTHS MPOOIEMHOTO
Jajiora Ha 3Tarne U3y4eHHs HOBOI'O MaTepualla i TEXHOJOTHS OLEHUBAHUs 00pa3oBaTeIbHBIX JIOCTHU-
KEHUH (yueOHBIX YCIIEXOB).

Ilo3HaBaTenbHbIE:

— OpHUEHTHPOBATHCS B CBOEH CHCTEMe 3HAHWMN: HOHUMAmMb, YTO HYXKHA TOMOJHUTENbHass UH(DOP-
Marus (3HaHUS) Ul pEIICHUs y9eOHOU 3aja4uu B OJIMH II1ar;

— Odenamsb MPEIBAPUTEIBHBIN 0mM6OO0p NCTOYHUKOB WH(DOPMAITUHY ISl pelieHrsT yaeOHOH 3a1a4H;

— 1100BIBaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXOIUMYIO MH(OpMAINIO, KaK B Y4eOHHKE, TaK U B
MPEJIOKEHHBIX YUUTEIEM CIIOBapsX, CIIPAaBOYHUKAX U MHTEPHET- pecypcax;

— 1oObIBaTh HOBBIC 3HAHUS: U3671eKamb WHPOPMALINIO, TIPEICTABICHHYI0 B DPa3HBIX (QopMax
(Tekct, Tabnuia, cxema, HIUTFOCTPAaIUs U JIp.);



— TmepepabaTbIBaTh MOJYYCHHYIO HHGOPMAIIUIO: HAOI00amb U 0ellamb CaMOCTOSITEIIBHBIC 8b160-
Obl.

CpenctBoM GopMUpPOBaHUS MO3HABATEIBHBIX NEHCTBUI CIYXKHUT y4eOHBIH MaTepuan u 3a-
naHus ydyeOHUKa, 00eCreunBaIONINe EPBYIO TUHUIO PAa3BUTHS — yMEHHE OOBSICHITH MUD.

KoMMmyHuKaTHBHBIE:
— JIOHOCHTB CBOIO MO3HIIUIO JIO0 IPYTUX: OQOpMIsinb CBOKO MBICIb B YCTHOH U MMUCHBMEHHOW peuun
(Ha YpOBHE MPETIOKEHHS WJIM HEOOJIBIIIOTO TEKCTA);
— CIyWIaTh u IOHUMATh peyb Opyeux;
—  BBIPA3HUTENBHO YUMamy U Nepeckasvbiéams TEKCT;,
— gcmynamb B Oecelly Ha YPOKE U B KH3HH,
— COBMECTHO 00208apusamucs 0 paBUiIax OOIIEHUS U TIOBEJCHUS B IIKOJIE U CIIEIOBATh UM;
—  YUHUTBCS GbINOJIHAMb PA3TMYHBIC POJIU B TPYIIE (JIUAEPa, UCTIOIHUTEIS, KPUTHKA).

CpenctBoM (hopMHUPOBAHHSI KOMMYHUKATUBHBIX JIEHCTBHI CITy)KAT TEXHOJIOTHS MPOOIEM-
HOTO auanora (moOyKAAroIMi U MOABOISALINKI TUAJIOT), TEXHOJIOTUS MPOJTYKTUBHOTO YTEHHS U Opra-
HU3aIus paboThl B MAJIBIX TPYIINAX.

IIpeamernsblie (9 Kaace):

Tema Yyammuecs Hayyarcs Yyammecss mojy4ar BO3-
MOKHOCTH
Bexmopu — 0003nHauamv u U300padNCamv 6eKMopbl, — oenademv  B8eKMOPHBIM

Memooom O peuleHus:

— uszobpasicams 8eKmMop, PASHuIU OAHHOM
P P P Y, 3a0a4 Ha 6blYUCIeHUEe U

—  Cmpoumv 6eKmop, pAasHbli CymMme O08yX Q0KA3amenbemeo;
8EKMOPO8, UCNONb3YS NPAGUNLA MPEY20Tb-
HUKA, Napanienozpamma, opmyauposams
3aKOHbL CLONCEHUS,

— npubpecmu onvim  6bi-
NOJIHEHUS NPOEKMO8.

— cmpounmsd CYyMMY  HECKOJIbKUX 6€Kmopoe,
UCNOb3YA npasulo MHO20Y20/IbHUKA,

—  cmpoumv 8eKmop, pasHblll PA3HOCMU O08YX
8EKMOPO8, 08YMS CHOCODAMU.

— pewantb ceomempudecKue 3a0a4u UCNoib-
306aHUe  areopumma e6sblpadsCenHus udepes
OaHHble BEKMOpbvl, UCNONb3YA npasuid
CJIOJKCEeHUA,  8bldUumanusia U YMHOIICEHUA
6eKmopa Ha 4ucio.

— pewaniov npocmeﬁmue ceomempuvecKkue
361061111/!, Oonupasicb Ha U3y4eHHbsvle ceoticm-
6d 6eKmopoe6,

—  HAxXo0umo cpedmmo JUHUIO mpaneyuu no
3A0AHHbIM OCHOBAHUSM.

B noeceonegnon jcusnu u npu uszyuenuu
opyzux npeomemos:




UCNONIL308AMb  BEKMOPbL 0N pelleHUs
npocmeuwux 3a0ay Ha onpeoesenue cKo-
POCMU OMHOCUMENbHO2O OBUNCEHUS.

Memoo koopou-
Ham

onepuposams Ha 0A3060M YpPOGHE HOHS-
MUAMU:  KOOPOUHAMbBL 8eKMOpda, KOOPOU-
Hamul CyMMbl U PASHOCMU 8EKMOPO8, NPO-
uU3Be0eHUs 6eKmMopa Hd YUCLO;

BLIYUCTAMD KOOPOUHAMbI 8eKMOPA, KOOD-
OUHAMbl CYMMbl U PAZHOCIU BEKMOPO8,
KOOpOUHAMbL NPOU3Be0eHuUsi 8eKmopa Ha
yucno,

6blYUCTIAMb Y20l M&WC@y 6eEKmMopamu,

6blYUCIAAND CKasipHoe np0u3ee()eHue

8eKmopoe,

BbIUUCIIANMb pacCmosHue MeDfC()y mouka-
MU NO U36ECITMHBIM KoopduHamaM,

BHIYUCTISAMD KOOPOUHAMbL CePeOUtbl On-
peska;

cocmagnames  ypasHeHue — OKPYICHOCHU,
3HAA KOOpOUHAMbl YeHmpa U MouKu OK-
PYAHCHOCIU, COCMABIAMYb YpaGHeHUue Npsi-
MOt O KOOPOUHAmMam 08yX ee moyex;

pewams npocmetiuiue 3a0ayu Memooom
KOOpOuHam

osnademsv  KOOPOUHAM-
HbIM MemOOOM peuleHust
3a0au Ha 6vblYUCTIeHUe U
00KA3amMenbCmeo,

npuobpecmu Onvlm UcC-
NOb308AHUS
MEPHLIX NpocpamMm  Ons
aHanu3a 4acmuulx Cciy-
yaeg 63aUMHO20 pPACHO-
JIOJHCEHUSI OKPYHCHOCIET
U NpAMbIX;

KomMnvlo-

npuobpecmu Onvim 6bi-
NOJIHEHUs1 NPOEeKMOo8

Coomnowenusn
Mexncoy cmopona-
MU U y2namu mpe-
yeonvnuka. Cka-
JIAPHOE NPou3se-
O0enue 6eKmopos

onepuposams Ha 0A3060M YpPOGHE HNOHS-
MUAMU: CUHYCA, KOCUHYCA U MAH2eHCa ye-
7108,

NPUMEHAMb OCHOBHOE MpPUSOHOMempuie-
cKOe moxic0ecmeo npu peuleHuu 3a0ay Ha
HAaxoxcoeHue OOHOU MpueoOHOMempuie-
cKoUl yHKYyuU uepes3 opyeayio,

usobpaxcamo Y201 MeHcoy 6eKmopamu,
BLIYUCTAMD cKanapHoe npouszgeodeHue
8eKMOpo8,

Haxooums yeuvl mexcoy 6eKmopamu, Uuc-
nONbL3YS POPMYNY CKANAPHO20 Npousseoe-
HUs 8 KOOPOUHAMAX,

NPUMEHAMb Meopemy CUHYCO8, MeopeMmy
KOCUH)CO8,

APUMEHAMb POPMYIY NAOWAOU MPEY20Tb-

BbIUUCTIAMND
Queyp,
us 08yx u bonee NPsAMo-
VeONbHUKO8, Napaiieno-
2pamMmos,  mpeyeonbHU-
K08, Kpy2a u cekmopa,
niowaou
MHO20Y2O0NbHUKO8, — UC-
nonb3ys OMHOULeHUS
PABHOBETUKOCMU U paB-
HOCOCMABLEHHOCIU,
npumensamy aneeopaue-
CKULl U MPUCOHOMEMPU-
YecKull mamepuan npu
peweHuu 3a0a4 Ha 8bl-
niowaoeti
MHO20Y20NbHUKO8,
npuobpecmu onvim npu-
MeHeHusi  aneebpauye-
CKO20 U MPU2OHOMeEm-

niouaou
COCMABNIeHHBIX

BblHUCIAIMb

YucieHue




HUKQ,

pewiamsb npocmeuuiue 3a0a4u Ha HAX0MHC-
O0eHue CmopoH U Y2108 NPOU3BOTLHO2O
mpey2onbHUKa

B noeceonegnon scuznu u npu uszyuenuu
opyzux npeomemos:

UCNONIBb308AMb 8eKMOPYL OJIsL peuletust 3a-
0ay Ha 08udICeHUe U Oelcmaue Cul

puveckoeo  annapama
npu  pewenun  2eomen-
puyecKkux 3a0ay

Jlnuna okpyscro-
cmu u naowaos

Kpyza

onepupoeamv Ha 6A3060M YpOBHE NOHs-
MUAMU NPABUTLHO20 MHO20Y20IbHUKA,
npumensamo  opmMyny 011 BbIYUCTEHUS
Vera npasuibHO20 N-y20lbHUKA.
NPUMEHAMb POPMYIbl NIOWAOU, COPOHDL
NPABUILHO2O MHO20Y20IbHUKA, PAOUYCa
BNUCAHHOU U ONUCAHHOU OKPYICHOCIU,
NPUMEHAMb  POPMYIbL ONUHBL OKPYHCHO-
cmu, Oyeu OKPYJ*CHOCMU, NIOWAoU Kpyad
U Kpy206020 cekmopa.

UCNONB308aMb CBOUCMBA USMEPEHUsL OIUH,
Yel08 npu peueHuu 3a0ay Ha HaxoHcoeHue
ONIUHBL OMPe3Ka, 2padyCHOU Mepbl Yead,
niouwaou
NPAMOY2ONIbHUKOS, mpaneyutl, Kpyeo8 u

BLIYUCTAMD mpey2oIbHUKOS,
CeKmopos;

BLIYUCTAMY ONUHY OKPYIHCHOCMU U OJUHY
Oyeu OKPYHCHOCMUL;

BLIYUCTAMY OJIUHBL JIUHEUHBIX DJIeMEeHMO8
Gueyp u ux yenvl, UCNONBL3YS U3YYEHHbIE

Gopmynsi.

B noeceonesnoii ycuznu u npu uszyueHuu
Opy2ux npeomemaos:

peutamsb npakmudecKkue 361061'11/!, CBA3AH-
Hble C HAX0XHCOeHUueM ceomempudecKkux ee-
JUYUH.

861600UMb POPMYLY 05
BbIYUCTCHUS.  Veld Npa-
BUNLHO2O N-Y2O0NbHUKA U
npUMeHsImb ee 8 npoyec-
ce peuteHust 3a0ay,

npoeooumy odokasa-
menbcmea meopem 0
Gopmyne niowaou,
CMOPOHLL  NPABUTILHO2O
MHO20Y20IbHUKA, PAOUY-
ca 6NUCAHHOU U ONUCAH-
OKpYJICHOCMU U
cnedcmeutl u3 meopem u
NpUMEHSIMb UX NpU pe-
wleHuuy 3a0ad,

Hou

peuwlams 3a0a4u HA 00-
Kazamenbcmeo ¢ UC-
nonv308aHuem  opmyn
ONUMBL  OKPYICHOCTU U
ONUHBL  OV2U  OKPYICHO-
cmu, gopmyn niowaoet
Queyp.

Meuscenusn

onepuposams Ha 0A3060M YPOGHE NOHSI-
MUsIMU OMOOPANCEHUsL NIOCKOCMU HA ce0sl
U OBUIICEHUS,

onepuposams Ha 0A3060M YpOGHE HNOHS-
MUAMU 0CeBOU U YEHMPATbHOU CUMMEM-
pulU, napaniebHo20 nepeHocd, No8opoma,

PAcno3Hasams 8UOblL OBUNCEHUL,

6blNOJIHAMb nocmpoernue 08uUDICeHULL C NO-
MOUWbIO YUDPKYIIAL U JZMHBZZKM, ocywecme-

NpUMeHsImb  C8OUCMBa
OBUIICEHUsL NPU PeeHUU
3a0au,
npUMeHsAMb
ocesas U YEHMPAIbHAS
cuMMempusi, napaiienb-
HblUL NEPEHOC U NOBOPOM
8 peuieHuU 3a0au

NOHAMUA.




Mo npeobpazosarnue ueyp,

PAcno3Hasams nO 4epmedtcam, oCcyujecm-
811AMb NPeobpa306anus ueyp ¢ NOMOWbIO
0cesoll U YEeHMPAaIbHoU cumMmempuu, na-
PALIeNbHO20 NepeHoca U NOBOPOMA.

Hauanvuvie cee-
Odenus u3 cmepeo-
Mempuu

PACno3HABaAMb HA Yepmedcax, PUCYHKAX,
MOOENAX U 8 OKpyHcarowem mupe niocKue
U NPOCMPAHCMBEHHbIE 2eoMempuyecKue
Queypuol,

pacnosznasams pazeépmku  Kyoa, npsamo-
Y20lIbHO20 napanienenuneod, NpaguibHoOl
nUPAMuUObl, YUIUHOPA U KOHYCA,
onpeoensamos no TUHEUHbIM PA3MEPAM pa3-
6EpmKU hucypvl TUHEUHbIE Pa3Mepbl Ca-
Mol hueypel u Haobopom,

BbIUUCTAMb 00véMbl
npPOCMPAHCNBEHHBIX
2eomempuyeckux guayp,
COCMABNIEHHbIX U3 Npsi-
MOY20NIbHbIX napaieie-
nuneoos;

yenyoums U pazeumo
npedcmasieHuss 0 npo-
CMPAHCMBEHHbIX — 2€0-
Mempuueckux gueypax;

BLIYUCTIAAML  00BEM  NPAMOY20JbHO20 Na- NPUMEHAMb nousamue

panneienuneod. pazeépmku 0l 8bINOJI-
HeHUs. NPAKMU4ecKux
pacuémos.

00 axkcuomax
2eomempuu

Honyuyums 6onee enybokoe
npeocmaeieHue o cucmeme
akcuom — NIAHUMempUU U
aKcuomMamu4eckom memooe

Iloemopenue Kyp-
ca naanumempuu

NPpUMEHANb npu peuteHuu 3a0a4 OCHOBHbIE COOMHOULCHUS MeDfC()y cmo-
POHAMU U yelaMU NPAMOY2O0IbHO20 U NPOU3BOTIbHOCO0 MPEY2OIbHUKA,

NPUMEHAMb HOPMYIbL NAOWAOU MPEY2ONbHUKA.
peuwams mpey20abHUKU C NOMOWbIO MeopemM CUHYCO8 U KOCUHYCOB,

NPUMEHAMb NPUSHAKU PABEHCMBA MPEY20JIbHUKOG NPU PEeUleHUU 2eoMem-
puyecKux 3aoad,

NPUMEHSAMb NPUSHAKU NOO0OUSL MPEY20TIbHUKOS NPU PEULCHUU 2e0MempPU-
yeckux 3a0ad,

Ol’lpe()ejl}lWZb 8UObL uemuvlpexycOjbHUKO6 U UX 06’012077’1661,

UCnonbL308amMob Gopmyvl naowjaoeu ueyp 015l HAXOHCOeHUs: Ux niouwd-
ou,

6blNOJIHAMb Yepmedic no yciloeuro 3620611{1/{, peutamo npocmeﬁmue 3a0avu
no meme « ‘{emblpexyZOJleuKu»

UCNONB308AMb CEOUCMBO CMOPOH YeMbIPEXy20NbHUKA, ONUCAHHO20 OKOJIO
OKPYIHCHOCIMU, CBOUCMBO Y2l08 BNUCAHHO20 4eMbIPexy20ibHUKA NPU pe-
weHuy 3a0ad,

UCNONBL308aMb HOPMYIbL ONUHBL OKDYHCHOCMU U OY2U, NA0OWA0U Kpyea U
cexmopa npu peuieHuu 3a0ad,




— pewiams 2eomempuyecKue 3a0a4u, ONUpasacy Ha C8OLCMEA KACAMENbHbIX
K OKDYICHOCMU, NPUMEHAS OONOTHUMENbHble NOCMPOoeHUs, anreebpauye-
CKULL U MPUSOHOMEMPUYECKUL annapam,

—  mpoBOOUMb onepayuu Had 8eKMoOpPamu, 8bIYUCIAMb ONUHY U KOOPOUHANMbL
8eKmMopa, y2oil Mexcoy 6eKMopami,

—  pacno3Hasams YpagHeHUs OKPYHCHOCMEU U NPSAMOU, YMemb UX UCHOJIb-
306amp,

—  ucnonv3o08ams nNpuobpemeHHbvle 3HAHUA U YMEHUS 8 NPAKMUYECcKol Oesl-
mebHOCmu OJisl peulenuss NPaKkmu4yeckux 3a0ay, C8A3aHHbIX C HAX0dcoe-
HUeM 2e0Mempu4ecKux 6eIuut

COIEPKAHMUE (8 kaacc)

I'naBa 5.YerbipexyroibHuku (14 4yacoB)

MHOroyrojapHHK, BBIITYKJIBI MHOTOYTOJIbHUK, Y€ThIpeXyroibHukK. [lapamienorpamMm, ero
cBolicTBa 1 mpu3Haku. Tpaneuus. [IpsmoyronsHuK, poM0O, KBagpar, ux cBorcTBa. OceBas U IeH-
TpaJIbHasi CAMMETPHUH.

Henab: n3yunts Hanbosee BaKHbIE BUJIbI YETHIPEXYTOJIbHUKOB — Mapajie]orpaMM, IpsIMOYyTroJib-
HUK, poMO, KBaJipat, Tpamneuuto; AaTh NpeacTaBieHue o purypax, ooagaronux 0CeBOM Ui L1eH-
TPaJIbHOW CUMMETPHEH.

Z[OKa?»aTeHBCTBa OOJIBIIIMHCTBA TCOpEM HaHHOﬁ TEMBI U pCHICHUS MHOT'UX 3a4a4 ITPOBOIATCA C
IIOMOIIBIO ITPU3HAKOB PaBCHCTBA TPCYT'OJIbHUKOB, ITIO3TOMY ITIOJIC3HO UX IMTOBTOPUTH, B HA4YaJIC
HU3YUCHUS TCMBI.

OceBast 1 1IEHTpabHAsE CHMMETPUH BBOJIATCSA HE KaK MpeoOpa30BaHKe MIOCKOCTH, a KaK CBOMCTBA
TeOMETPUUYECKUX (PUTYP, B YACTHOCTH YETHIPEXYTOJIBLHUKOB. PaccMOTpeHe 3TUX MOHSATHI KakK
NBMKEHUH IIJIOCKOCTH COCTOUTCS B 9 Kitacce.

I'naBa 6.I1l.1omaan (14 yacos)

[TonsTre muoiaau MHOroyrojapHuKa. [lnomanu npsiMoyronsHuKa, napajienorpamma, Tpe-
yrojbHHKa, Tpanenuu. Teopema [Iudaropa.

Hesb: pacmpuTh U yriayOuTh MOTYYEHHBIE B 5—6 KiTaccax MpeACTaBICHUsS 00yJarouxcst 00
M3MEpPEHUH U BBIYHCIICHUH TUIOIIAJCH; BBIBECTH (POPMYIIBI IIOMAACH MPSIMOYTOJIbHUKA, Ma-
paienorpamma, TpeyrojibHUKa, Tparelunu; 10Ka3aTh OAHY U3 TJIABHBIX TEOPEM T€OMETPUN —
teopemy [Iucgaropa.

BoiBoa hopmyin 1u1st BBIYUCIIEHUS TUIOLIaIel TPSIMOYTOJIbHUKA, TapajulesiorpaMMa, TpeyTrolbHU-
Ka, Tparel1 OCHOBBIBAETCS HA ABYX OCHOBHBIX CBOWCTBAX IUIOIIAJEH, KOTOPbIE TPUHUMAIOTCS
MCXO/S U3 HArJISAHBIX MIPE/ICTAaBICHHM, a Takke Ha (hopMyIie IUIouiaan KBajapaTa, 000CHOBaHHE
KOTOPOH He SABJISIETCS 00513aTeNbHBIM JIJIs1 00YJaroLIXCSl.

HetpaaummonHoii 7151 MIKOJIBHOTO Kypca SBJSETCS TeopeMa 00 OTHOIICHUH TIIOMIA N TPEYTrob-
HUKOB, UMEIOUIUX 10 paBHOMY yrily. OHa MO3BOJISIET B AaJbHEUIIEM JaTh IPOCTOE 10KA3aTENbCT-
BO MIPU3HAKOB TI0JI00MS TPEYTOJIBLHUKOB. B 3TOM COCTOHUT O71HO U3 MPEUMYIIECTB, 00YCIOBICHHBIX
paHHUM BBEJCHHUEM MOHITHS Iomaan. JlokazaTenscTBo TeopeMbl [Indaropa ocCHOBEIBaeTCS HA
CBOMCTBaX TUIOMAACH 1 popMyIax Juisl IUIOMIAICH KBaapaTa U NpsMOyroibHUKa. JlokaspiBaeTcs
TakkKe Teopema, ooparHas reopeme [Tudaropa.

I'nasa7. Ilonooubie TpeyroabHuku (194acoB)



[Tono6uslie Tpeyronpuuky. [Ipu3Haku nomnodus TpeyronbHUKOB. [IpuMeneHne nogoous x A0-
Ka3aTeJIbCTBY TEOPEM U peleHHIo 3a7a4. CHHYC, KOCHHYC U TAHT'€HC OCTPOro yria NpsiMOYyIrojb-
HOT'O TPEYrOJIbHUKA.

Ilesb: BBECTH NOHATHE MTOTOOHBIX TPEYTOJILHUKOB; PACCMOTPETh MPU3HAKU TO00HS TPEYroib-
HUKOB U MX IPUMEHEHNUS; CACJIATh IIEPBbIH 1Iar B OCBOCHUH YYaIMMUCS TPUTOHOMETPUYECKOTO
amrmapara reOMETpUHU.

OHpeHeHCHI/IC l'IOI[O6HI)IX TPEYTrOJIbHUKOB JA€TCA HE HA OCHOBEC HpeO6p330BaHI/I${ HO,I[O6I/15[, a 4yepe3
PaBCHCTBO YIJIOB U NPOIOPHHUOHAIIBHOCTb CXOACTBCHHBIX CTOPOH.

[Ipu3naku mo106us TPEYroabHUKOB T0Ka3bIBAIOTCS C TIOMOIIBIO TEOPEMbI 00 OTHOIICHUH IUIOIIA-
Jieil TPEYroJbHUKOB, UMEIOIIHUX 10 PABHOMY YTITY.

Ha ocHoBe npu3HakoB Mogo0us JOKa3bIBACTCS TEOPEMa O CpeAHEN JIMHUH TPEYroJbHUKA, YTBEP-
KJICHHUE O TOUKE MepeceueHuss MeMaH TPEYroIbHHUKA, a TAKXKE JABa YTBEPKICHHUS O IPOMOPIHO-
HaJIbHBIX OTPE3KaxX B IPSAMOYTOJbHOM TpeyrojbHuke. JlaeTcs mpencTaBieHHE O METOJE MO/10-
Ousl B 33/1a4aX Ha IOCTPOCHUE.

B 3akmroueHue TeMul BBOJATCA 3JICMCHTBI TPUTOHOMCTPUU — CHUHYC, KOCMHYC U TAHT'CHC OCT-
poro yria npsAamMoyroJibHOro Tpe€yrojibHHKa.

I'nasa 8. Okpy:xHocTb (17 yacoB)

Bzaumnoe PpacCIIOJIOKCHHUC HpHMOﬁ H OKPY’KHOCTH. KacarenrHas OKPY’KHOCTH, €€ CBOMCTBO
" IpU3HAaK. HGHTpaJII)HI)IC W BIIMCAHHBIC YTJIBI. quI)Ipe 3aMCUYAaTCIIbHBIC TOYKH TPCYTrOJIbHUKA.
Bnucannas u onucanHas OKPY’KHOCTH.

Hean: pacuipuTh cBeIEHUSI 00 OKPYKHOCTH, MOTYUECHHBIC YIAIIUMUCS B 7 KJIacce; U3YyUUTh HO-
BbI€ (DAKTBhI, CBS3aHHBIE C OKPY>KHOCTHIO; TTO3HAKOMUTH 00YUAIOIUXCSI C YETHIPbMSI 3aMe-
YaTeJIbHBIMU TOUYKAMU TPEYTOJbHUKA.

B nanHO#i Teme BBOJUTCS MHOTO HOBBIX TIOHATUN U pacCMaTPUBAETCS MHOTO YTBEPXKIACHHIM, CBSI-
3aHHBIX C OKPYXHOCTBIO. JIJIsT X YCBOCHHS CIENYET yASIUTh OOJIBIII0e BHUMAHUE PEIICHUIO 3a-
nau.

YTBepKIeHUS O TOUKE NepeceyeHus! ONCCEeKTPUC TPEYroJIbHUKA U TOUKE NIePEeCceUeHUs] CepeInH-
HBIX NEPIIEHIUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOAATCA KaK CIEICTBHUS U3 TEOPEM O CBOM-
CTBaX OMCCEKTPUCHI YIJla U CEpEAMHHOIO NEPIEeHIUKYIIsApa K oTpe3Ky. Teopema o Touke nepece-
YEHHUs BBICOT TPEYTOJbHUKA (MJIM UX MPOJOJKEHUN) I0Ka3bIBAETCS C TOMOILBIO YTBEPKACHUS O
TOYKE IIEPECEUCHMS] CEPEINHHBIX ITEPIICHIUKYIISIPOB.

Hapsiny ¢ Teopemamu 00 OKpY>KHOCTSIX, BIUCAHHOW B TPEYTOJIbHHUK M OMIMCAHHON OKOJIO HETO,
paccMaTpuBarOTCs CBOMCTBO CTOPOH ONMMCAHHOT'O YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIIUCAH-
HOT'O YEThIPEX YT OJIbHUKA.

9. IToBTOpenue. Pemenue 3axau. (4 yaca)

Heas: [ToBTOopenue, 06001IEHHE U CUCTEMATU3aLUs 3HAHUN, YMEHUH U HaBBIKOB 32 KypC IreéOMeT-
pun 8 Kkinacca.

KAJIEHAAPHO-TEMATHYECKOE IIVIAHUPOBAHMHE 8 KJIACC

Hara

Ne m\nm Tema ypoka

TUIaH | paxr

YerpipexyroibHuKku-14 u.

1. MHOrOoyronbHuKH

N

MHOroyrojabHUKHU

3. [Tapannenorpamm




4, [Tapannenorpamm

5. [TapannenorpamMmm

6. | Tpaneums.

7. |Teopema Qaineca.

8. | 3amaum Ha mocTpoeHHe

9. IIpssMOyronbHUK.

10. [Pom6. KBagpar

11. |Pewmenue 3anau

12. |OceBas u eHTpaJIbHASI CAMMETPUH

13. |Pemenue 3anad.

14. |Konmponvunaa paooma Nel no meme: « Hemwipéxyzoio-

HUKUY
IInomane -14 4

15. | [Inomaabs MHOTOYTOJIBHUKA.

16. | [Inomaab MHOrOyroJibHUKa

17. | Ilnowmane napainenorpamma

18. | [Tnomans TpeyrojipHUKA

19. | IInowmaas TpEyroJpHUKA..

20. | [lmomans Tpanenuu

21. | Pemenue 3a/1a4 Ha BeIYMCIICHUE TUIOMAAEH GUTYp

22. | Pemenue 3a/1a4 Ha BBIYMCIICHUE TIOMAIEH QUTYp.

23. | Teopema ITucaropa

24. | Teopema Ilucdaropa

25. | Teopema, obpatHas teopeme [Tudaropa.

26. | Pemenue 3agau

27. | Pemrenne 3amau.

28. | Konmponsnas paboma Ne2 no meme: «llnowaou»

IToxoOHbIe TPEYroJabHUKH -19 u.

29. |OmnpeneneHue Nog0OHBIX TPEYrOJIbHUKOB.

30. |OTHouIeHKe monaie nog00HbIX TPEYTOJIbHHUKOB.

31. |IlepBblil npu3HAK NOJOOUS TPEYTOJIBHUKOB.

32. |Pemienue 3a1a4 Ha MpUMEHEHUE NTEPBOIO MPU3HAKA MOJ0-
OUsI TPEYTOJIbHUKOB.

33. |Bropoii u TpeTuil npU3HAKU NOJ00USI TPEYTOJIbHUKOB.

34. |Pemenue 3a/1a4 Ha MPUMEHEHUE PU3HAKOB 110100Us Tpe-
YTOJILHUKOB.

35. |Perienue 3a1a4 Ha MPUMEHEHUE PU3HAKOB 110100Us Tpe-
YTOJILHUKOB.

36. [Konmponwvnas paboma Ne 3 no meme «Iloooonvie mpe-
Y2O0bHUKUY

37. (CpenHsis TMHMS TPEYrOJIbHUKA

38. |CBOWCTBO MeMaH TPEYTrOJIbHUKA

39. [[IponopiuoHaIbHbIE OTPE3KH

40. [[IpomoprroHaIbHBIE OTPE3KHU B MPSIMOYTOJILHOM Tpe-
YTOJILHUKE

41. [M3meputenbHble pabOThl HA MECTHOCTH.

42. [Bagauu Ha MOCTPOCHHUE METOIOM ITO00MSI.

43. (CuHyc, KOCMHYC U TaHT€HC OCTPOrO yria MNpsIMOYroJbHOTO
TpeyrojbHUKa

44, BuayeHUs CUHYyCa, KOCUHYCA U TaHT€HCa JJisl YTII0B 300,

45°, 60°




45. |CoOTHOLIEHHS MEXAY CTOPOHAMU U yIiiaMu IPsIMOYTOJIb-
HOTO TPEYroJbHHKA.

46. |Pemrenwne 3amad.

47. Konmponvnaa paooma Ned no meme: «Coomunouienusn
MexHCOYy CHOPOHAMU U Y2IAMU RPAMOY20IbHO20 Mpe-
Y20bHUKA»

Oxpy:KHOCTH -17 4.

48. [B3zanMmHOE pacnoyioKeHHE NPSIMON U OKPYKHOCTH.

49. [KacaTesbHas K OKPYKHOCTH.

50. [KacarenbHast K OKpYKHOCTH.

51. ['pagycnHas mepa 1yru OKpY>KHOCTH

52. [TeopeMa 0 BIMCAHHOM YIJIE

53. [Teopema 00 oTpe3kax nepeceKkaromuxcst Xop.

54. Pemenue 3ana4 o teMe «lleHTpalbHBIEC U BIINCAHHBIE
yrib CBOMCTBO OMCCEKTPUCH! yriia

55. (CepeauHHBIN NEPIEHIUKYIAP

56. [Teopema o TOUKe MepeceyeHus BBICOT TPEYTroJbHUKA
57. | CBoiicTBO OMCCEKTPHCHI yIia

58. (CepeauHHBIN NEPIEHIUKYIIAP

59. [Teopema o TOUKe MepeceyeHus BBICOT TPEYTroJbHUKA
60. |Brimcannas oKpy>KHOCTh

61. |CBOICTBO ONKMCAHHOI'O YETHIPEXYTOJIbHUKA

62. |Pemenue 3aga4 no reMe «OKPYKHOCTb.

63. |Pemenue 3amad mo reme «OKPYKHOCTBY.

64. Konmponwvnas paboma Ne 5 no meme: «OKpyycnocmo)
IloBTOpeHue-4u.

65. [[TonoOHbIe TpeyronbHUKU. OKpyKHOCTB. Pemenue 3amau.
66. [erpipexyronpuauku. [Tnomane. Pemenne 3amad.

67. \Hmozoeas KoHmpovhas paboma

68. |AHanu3 KOHTpoIbHOM paboThl. [loBTOpEHNE

Conep:xanue (9 kiacc)
BekTopsl u MmeTon koopauHat (18 4.)

[Tonsitne BekTOpa. PaBeHCTBO BeKTOpPOB. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha yKcio. Pa3noxeHne BeKTopa 1o AByM HEKOJUIMHEAPHBIM BekTopaM. KoopauHats! BekTopa.
[Ipocreiimme 3agaun B KOOpAWHATaX. Y paBHEHMS OKPYKHOCTH M mpsAMoi. [IpuMeHeHne BEKTOpOB U
KOOPJAMHAT IIPU PELICHUH 3a/1a4.

OcHOBHas 11e/1b — HAy4YWUTh yYaIIUXCs BBITOJHATH JEHCTBHS HAJl BEKTOPAaMH KaK HaIlpaB-
JICHHBIMH OTPE3KaMH, YTO BAXHO JUIs IPUMEHEHHUsI BEKTOPOB B (hpH3MKe; MO3HAKOMUTH C UCIOIb30Ba-
HHEM BEKTOpPOB M METOAa KOOpPAMHAT MPU PEIICHHH I'€OMETPUYECKUX 3ahad. BekTop ompenensercs
KaK HalrpaBJICHHBIH OTPE30K M JEHCTBHS HaJl BEKTOPAMH BBOJIATCS TaK, KaK 3TO MPHUHATO B (hU3HKE, T.
€. KaK JIEWCTBUS C HAPABJICHHBIMUA OTPE3KAMM.

OcHOBHOE BHMMAaHHUE JIOJDKHO OBITh Y/IEIEHO BBIPAOOTKE YMEHMH BBIMOJHATH ONEpPAIUH
HaJ BEKTOpaMH (CKJIaJpIBaTh BEKTOPHI MO MpaBHJIaM TPEYrojbHUKA M MHapauleJorpaMma, CTPOUTH
BEKTOP, PABHBIN Pa3HOCTH ABYX JAaHHBIX BEKTOPOB, a TAKXKE BEKTODP, PABHBIM IIPOU3BEACHUIO JaHHOTO
BEKTOpa Ha JaHHOE YHUCJIO).

Ha npumepax nokassiBaeTcsi, Kak BEKTOPbl MOI'YT IIPUMEHATHCS K PELICHUIO T€OMETpUYe-
CKUX 3ajad. JlemoHcTpupyercs 3(pGEeKTUBHOCTh NPUMEHEHUS (POPMYJI AJIsi KOOPAUHAT CEPEIUHBI OT-
pe3Ka, pacCTOsIHUS MEXAY IBYMs TOYKaMHU, YPAaBHEHHU OKPYKHOCTH M IIPSIMOM B KOHKDETHBIX I'€O-



METPHYECKHX 3a7adax, TEM CaMbIM JaeTCsl MPEACTaBlIEHHE 00 M3yYCHHH T'€OMETPUYECKUX (QHUTYp C
MIOMOIIIBIO METOOB aJIreOpBbI.

CoOTHOIIIEHUsI MKy CTOPOHAMH M YIJaMH TpeyrojbHuka. CKaJisipHOe NMpPoOu3BeleHNe BeKTO-
poB (11 u.)

Cunyc, KOCUHYC M TaHTeHC yriia. TeopeMbl CHHYCOB U KOCUHYCOB. Pelienue TpeyroiabHu-
KOB. CKaJIsIpHOE MPOU3BEICHNE BEKTOPOB U €0 MPUMEHEHHE B TEOMETPUUECKUX 3aauax.

OcHOBHas 11€JIb — Pa3BUTh YMEHHUE YYaIIUXCS TPUMEHATh TPUTOHOMETPUYECKHUI armapar
MIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Cunyc n kocunyc mao6oro yria ot 0° 1o 180° BBOAATCS C MOMOIIBIO €TMHUYHOMN MOTYOK-
PY)KHOCTH, JIOKa3bIBAIOTCS TEOPEMbl CHHYCOB U KOCHHYCOB M BBIBOJIUTCS €lle ofHa GopMyra Iiona-
JI1 TPEYToJIbHUKA (TIOJIOBMHA ITPOM3BEICHUS IBYX CTOPOH Ha CHHYC yIJjla MEXIy HUMHU). DTOT amnmapar
MIPUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe MpOU3BEACHUE BEKTOPOB BBOJAUTCS KakK B (hu3uKe (MpOU3BEACHUE JTMH BEKTO-
POB Ha KOCHHYC yrIila MEXIy HUMH). PaccMaTpuBarOTCsl CBOWCTBA CKAJIPHOTO MPOU3BEACHUS U €0
MIPUMEHEHHUE MIPHU PEIICHUH T€OMETPUUYECKUX 3a]1a4.

OcHOBHOE BHUMaHHUE CIEAyeT YIeIUTh BbIPAOOTKE MPOYHBIX HABHIKOB B IpHUMe-
HEHHUH TPUTOHOMETPHUYECKOTO amnmapara Inpy PeiIeHHH reOMETPHYECCKUX 3a1a4.

JJIMHAa OKPY/KHOCTH M IJIomaAb Kpyra (12 4.)

[IpaBunbHbIE MHOTOYTOJIBHUKH. OKPYKHOCTH, ONMCaHHAs OKOJO MPaBHIBHOTO MHOIO-
YroJIbHUKa W BIIMCAHHAs B HETO. HOCTpOGHI/Ie IMpaBHUJIbHBIX MHOTI'OYI'OJIbBHUKOB. I[JII/IHa OKPYXHOCTH.
[Tmomaae kpyra.

OcHoBHas OeJIb — paClHIMpPUTh 3HAHUEC YyJalllUXCAd O MHOI'OYroJIbHHUKaX; paCCMOTPETh I10-
HATHUS JUIMHBI OKPY’KHOCTH U TUIOIIAIU Kpyra U opMyJibl i1l X BhIUKMCIIeHUs: B Hauane TeMbl naercs
omnpeseNieHUue MPaBUIHLHOTO MHOTOYTOJIbHHKA M PACCMATPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSX, OMH-
CaHHOU OKOJIO MPaBUJIBHOTO MHOTOYI'OJIbHUKA M BIMCAaHHOUM B Hero. C MOMOIIBIO ONMMCAHHOM OKpPYXK-
HOCTH peHIaloTcs 3aJayd O IOCTPOCHMM NPaBUIBHOTO IIECTUYTOJbHUKA M MPAaBUIBHOTO 12-
YrOJIbHUKA, €CJIU J1aH MPABUIIbHBIN M-yTOJIbHUK.

@opMyIIbl, BEIpaXKaKOLME CTOPOHY MTPAaBUILHOIO MHOTOYT'OJIBHUKA M PAINYC BIMCAHHOW B
HEro OKPY>KHOCTH Yepe3 paauyc OIMMUCAHHON OKPY>KHOCTH, UCIIOJIb3YIOTCS IIPU BBIBOJIE (DOPMYIT UTMHBI
OKPYKHOCTH M IUIOLIaAM Kpyra. BeiBox onumpaeTcss Ha MHTYUTHBHOE NPEJCTABICHUE O MpEee: IpH
HCOTPAaHNYCHHOM YBCIWYCHHWHN 4YHCJIa CTOPOH MPAaBUJIBHOI'O MHOI'OYI'OJIbHHWKA, BIIMCAHHOT'O B OKPYXK-
HOCTbB, €T0 MEPUMETP CTPEMHUTCS K JJTMHE 3TOW OKPYXHOCTH, a TUIONIaJAh — K TUIOMAIH Kpyra, orpa-
HUYEHHOTO OKPYXHOCTBIO.

JBu:kenus (8 4.)

OTtobpaxenue miaockocT Ha ceds. [lonstue nBmwxenus. OceBas U HEHTpalbHAs CUMMET-
puu. Iapannensnelii nepenoc. [losopor. Hanoxxenus u 1BrKkeHus.

OcHoBHasl 11€J1b — MO3HAKOMUTDH YUYaIIMXCS C MOHATHUEM JBH)KEHUS U €ro CBOWCTBAaMHU, C
OCHOBHBIMM BHJIaMU JIBI)KEHUH, C B3AUMOOTHOILIEHUSIMU HAJIOKEHUHN U IBUYKEHUH.

JIBi>keHHE TUIOCKOCTH BBOJMUTCS Kak OTOOpakeHHE IIJIOCKOCTH Ha cebsi, coxpa-
HSAIOIEE PacCTOSHUE MEXAy ToukaMu. IIpm paccMoTpeHMM BHIOB JBMKCHMI OCHOBHOE BHMMAHHE
yIeSIeTCsl MOCTPOSHUIO 00Pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJLHUKOB IIPU OCEBOM U LIEHTPAIb-
HOW CHUMMETpHsX, MapajUlebHOM mepeHoce, moBopore. Ha 3¢ ¢dexkTHhIX mpuMepax MOKa3bIBaeTcs
IIPUMEHEHNE JIBUKEHUI IPU pPELIEHMH FeOMETpUYecKuX 3anad. IloHsTHE HamoKeHus OTHOCUTCS B
JAHHOM KYpC€ K YHCIIy OCHOBHBIX MOHATUH. J[0Ka3bIBa€TCs, UTO MOHATHUS HATOKEHUS U IBUKEHUS 51B-



JISIIOTCS DKBUBAJIEHTHBIMU: JTI000€ HAJIOXKEHHUE SIBIIIETCS JABHKCHHEM IIJIOCKOCTHU U O6paTHO. HByquHe
J0Ka3aTCiabCTBAa HE ABJIACTCA 065138.TGJII>HI>IM, OOHAKO CJIICAYCT PAaCCMOTPCTL CBA3b MOHSATHN HaJIOXKe-
HHUA U ABUKCHUA.

HauvanbHble cBegeHHs U3 cTepeomMeTpu (8 4.)

[Ipenmer crepeomerpusi. Muororpannuk. IIpusma. Ilapamnenenunen. Hunuaap. Konyc.
Cdepa u map.

OcHoBHas 11€J1b — NO3HAKOMUTD YYaIIMXCsl C MHOIOTPAaHHUKAMM; TeJIaMH U TTOBEPXHOCTSIMHU
BpaICHUS.
00 akcuomMax mJIaHuUMeTpuu (2 4.)

006 akcuomax muaHuMeTpuu. HekoTtopble cBeieHUs O pa3BUTUU T€OMETPUN

OcHoBHas 11e71b — AaTh 00Jee TIIyOOKOe MPEJACTaBICHUE O CUCTEME aKCUOM TUIAHUMETPUU
1 aKCMOMAaTUYECKOM METO/IE

IMoBTopenue (94.)

[Tapannensubie npsmbie. TpeyronbHuky. YeTbipexyroabHUKU. OKPYKHOCTb.
OcHoOBHas 11e7Tb — HUCIOJIB30BAaTh MAaTEMAaTUYECKUE 3HAHUS JJI PEIICHHS Pa3IMYHbIX Ma-
TEMaTUYECKHX 3a]1ay.

Hpe,I[YCManI/IBaeTCH MPUMCHCHHUC CICAYIOLIUX TEXHOJIOTHI 06y‘~IeHI/I${Z

TpaJUIIMOHHAS KJIACCHO-YPOYHAS
UTPOBBIC TEXHOJIOTUU

AJIEMEHTHI MPOOIEMHOTO O0yUCHHS
TEXHOJIOTUU YPOBHEBOH AuddepeHnanuu
3I0pOBBhECOEpETrarone TEXHOJIOTUH

HUKT

oukrwndE

IlepeyeHb KOHTPOJIBLHBIX PA6OT

KonTponbnas padota Ne 1 o reme «BekTopbi».

KonTponbhas padota Ne 2 o reme «MeToa KOOpIUHAT.

KonTponbnas padota Ne 3 o reme «CoOTHOIIEHUE MEKY CTOPOHAMHU U yTIaMH TPEYTOJIbHUKAY.
Kontponsnas pabora Ne 4 o Teme «/[imMHa OKpY>KHOCTH U IUIOIIAAb KPyTra.

KonrtponsHas pabora Ne 5 o teme «/[BuxkeHus».

I'omoBas KOHTposIbHAS paboTa (MPOMEKYTOUHAs ATTECTALH )

OcHoBHas opMa opraHu3alyu 00pa3oBaTEIBLHOTO MPOIIECCa — KJIACCHO-YPOUHAas CHCTEMA.

Buast 1 popMbI KOHTPOJIS: IPOMEKYTOUHBIN, KOHTPOJIbHBIE PAOOTHI.

[TpomexyTouHas aTTecTamnusi MPOBOIUTCS B hopMe TOJOBON KOHTPOIBHON paboTH. Ypo-
BEHb 00yUeHHUs — 0A30BHIH.



TemaTnueckoe miianupoBanue (9 kiacc)

Kon-60 kon- Pezuonano-
Ne Pazoen npozpammeot Kon-60 | wponvnvix pasom | netii komno-
uacoe p——
1 BekTopbl. MeTo1 KOOpIUHAT. 18 2 1
2 COOTHOIICHUS M@Ky CTOPOHAMU H YT-
JamMu TpeyrojbHuKa. CKaISIpHOE TTPOU3- 11 1 1
BEJICHIE BEKTOPOB.
3 JlmHa OKPYKHOCTH M TUIOIIA/b KpyTa. 12 1 1
4 JIBu>xeHus. 8 1 1
3) 006 akcroMax IJIAaHUMETPUU 2
6 HavanpHble CBeICHHS M3 CTEPEOMETPHH. 8 2
7 [ToBTOpEHMeE. 9 1
Hmozo: 68 6 6




KaﬂeﬂnapHO-TeMaanecxoe INIAHUPOBAHHUE

Ne ypo- ama ypoka no | /lama ypoxa | Buowi,
ka Cooepicanue mamepuana naany no gaimy | opmor
KoHmpo-
s
BekTopni (8 yacoB)
1 [[lonsTue BekTOpa
VYcerHbii
2  |PaBencTBO BekTOpOB
OIpoc
3  |ChoxeHue BEKTOPOB
VYcerHblit
4  |BeluuTaHue BEKTOPOB
oIpoc
CamMoCTOst
5  |CioxeHue u BEIYMTaHHE BEKTOPOB cros-
TenbHas
pabora
6 |YMHOXEHHe BeKTOpa Ha YHCIIO
7  |Cpenusis nuHUS Tpaneuuu
KOH-
8 [KoHTpompHas pabora o Teme «BeKTophD» TpOJbHAS
pabota
Metoa koopaunar (10 yacos)
9 PasioxeHne BEKTOpa 1o IByM HEKOJUTMHEAPHBIM
BEKTOpaM
10 [KoopamuaTs! BekTOpa
camMocCTOost
11 [[Ipocreiimue 3agaun B KOOpAUHATAX crost-
TenbHast
pabota
12 [[Ipocteiimue 3a1a9u B KOOPAMHATAX
CaMoCTOst
CTOSI-
13 |YpaBHeHHUE OKpYKHOCTH TeNbHAs
paborta
14  |VpaBHeHue npsiMoit
CaMoCTOst
15 [YpaBHeHUS OKPYXHOCTH U IPSIMOM cros-
TeabHast
paborta
16 [B3aumHOe pacrosiokeHHe IBYX OKPYKHOCTEH
17 [Pemenue 3amau mo Teme «MeToa KOOPAMHATY
KOH-
18 Koumponvnasa paboma no meme «Memoo Ko- mpoJib-
opounamy Hasa pa-
ooma




CooTHolIeHUsI MKy CTOPOHAMH H YIJIaMH TpeyroJibHuka. CkajisipHoe Npou3BeeHne BEKTO-

poB (11 yacoB)

19 |Cunyc, KOCUHYC, TAaHTE€HC, KOTAHTEHC
20 (OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIIbl IPUBEICHUS
camMocCTost
21 | ®@opmynsl Ui BBIYUCIECHUS KOOPAUHAT TOUKH cTos-
TenbHast
pabora
22 [Teopema o rIomaay TPEyroJbHUKA
YcrHbIi
23  |Teopema cunycoB. Teopema KOCHHYCOB
OTpoc
VYcerHbliit
24  |Pemenue TpeyroJbHUKOB
oIpoc
25 |A3MepuTenbHbIC padOTHI
Camocros|
CcTOSsI-
26  |CkaysipHOE NMPOU3BEICHHUE BEKTOPOB
TenbHas
pabora
27 |CxansgpHOe mpou3Be/IeHHE BEKTOPOB
28 |Pemenwue 3ama4y ¥ CTHbi
oTpoc
Konumponvnaa paboma Ne 2 no meme «Coom- KOH-
29 HOWIEHUA MeMHCOY CHOPOHAMU U Y21aMU mpe- mpoio-
yeonvnuxa. Ckanapnoe npouseeoenue 6eKmo- Haa pa-
poe» ooma
JITHHA OKPYKHOCTH M IJIOIAAb Kpyra (12 yacos)
[ IpaBrIIbHBIN MHOTOYTOJIBHUK. OKpPYKHOCTbD,
30 [|ommcaHHAsI OKOJIO MPAaBUILHOTO MHOTOYTOJBHU-
Ka
31 OKpY>KHOCTb, BIIUCAHHAS B TIPABUIBHBII MHOTO- YcTHBIN
YTOJTEHUK oTpoc
DOpMyITBI TS BEIYUCIICHUS TUIONIAIN TIPaBUITb- Ve THLL
32  |HOro MHOTOYTOJIbHHKA, €r0 CTOPOHBI U pagnyca onpoc
BITMCAHHOW OKPY>KHOCTH
33 [[TocTpoenwne mpaBUIBHBIX MHOTOYTOJLHUKOB
34 Pemenue 3anau «IIpaBuiIbHbIE MHOTOYTOJTBHU-
KID)
35  [lnMHa OKPYKHOCTH
VYcrHbii
36 [[Tnomanps kpyra ompoc
37  [[Imomaab KpyroBoro cekropa Y CTHBIH
oIpoc
Camocros|
38  |JlnMHa OKPY>KHOCTH U TUIOIIAAb Kpyra CTOsI-

TCIIbHAasA




paborta

Pewienue 3anad 1o reme «J/InHa OKpyKHOCTH U

39 [I011a/1b Kpyray
40 Perenue 3aad no teme «/{iamHa OKpy>KHOCTU U
[IONIA/Ib KPYyTa
KOH-
M Konumponvnaa paboma Ne 3 no meme «/[nuna mpoJib-
OKDY)CHOCHU U RIIOWA0b KPY2a) Hasa pa-
ooma
JIBu:xenue (8 yacon)
42  [[Tonstue nmwxeHus. CAMMETpUU
43 [Toustue aBuxxeHusi. CummMeTpun VYcTHEIN
OIIpoC
[Tonsitue nuxeHus. CAMMETpUU Camocros
44 CTOSI-
TenbHas
pabora
45  [[TapannenbHBIA TEpPEHOC
46  [[loBopor
47  [[TapannenbHBIA EPEHOC U TTOBOPOT
48  [Pemenwue 3amay
KOH-
49  [KonTpomnpHas pabota 1o Teme «JIBUKEeHUS» TpOJbHAs
pabora
HauvanbHble cBeleHNs U3 cTepeomerpuu (8 4acoB)
50 [[Ipenmer crepeomeTpun. MHOTOTpaHHUK
51 [[Ipuzma ¥ CTHBIR
OIIpoC
Y CTHBIN
52 [|[Tapamnenenurmesn
orpoc
Y CTHBIN
53  [[Mupamuna
orpoc
Y CTHBIN
54  [Tena u MOBEpPXHOCTH BpaILlEHUs
orpoc
55  [[umnp Y CTHBIN
orpoc
56 [Komyc Y CTHBIN
orpoc
Y CTHBIM
57 |Cdepa u map
orpoc
00 akcnomax mJIaHuMeTpuu (2 yaca)
58 |06 akcromax mIaHUMETpHUH
59 [0O6 akcuomax miIaHUMETPUU
IloBTOpenue (9 yacoB)
60 [[ToBTOpeHME
61 [[ToBTOpeHME
62 [[ToBTOpeHME




63 [[ToBTOpeHME
64 [loooeas konmponvnas paboma
65 [[loBropenue. [logroroska k OI'D

66

[TosTopenue. [lonroroska k OI'D

67

[TosTopenue. I[lonroroBka k OI'D

68

[TosTopenue. [lonroroBka k OI'D
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