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AHHOTanMs K padoueii mnporpamMmme

Pabouas mporpaMmMa coctaBieHa Ha OCHOBaHUH CIEAYIOIINUX JOKYMEHTOB:
denepanabHbIi KOMIIOHEHT TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa
HayaJbHOIO OOIIEro, OCHOBHOIO OOIIEro H cpeaHero (MOJHOTO) OOIIero
obpazoBanus ([Ipukaz MO PO ot 05.03.2004 Nel1089).

[IpumepHOli mporpaMMbl OCHOBHOTO 00mIero oOpa3oBaHUs U aBTOPCKOM
nporpammbl ~ JI.C.  Aranacsna, B.®. byryzoa wu gp. (IIporpammel
obmreoOpa3zoBaTenbHbIX yupexaenui. ['eomerpus. 7 - 9 / T.A. bBypmuctposa. - M.:
[Ipocsemenue, 2008).

denepanbHbIi 0a3UCHBIA yUeOHBIH MIIaH JUIsi OCHOBHOTO 00IIero 00pa3oBaHus..

IIporpamma coorBercTByeT YyueOHUKY «I'eomerpusi. 7-9 Kiacer.

Artanacsan JI.C, Byry3zos B.®, Kagomues C.b. u ap. - M.: IIpocBemenne, 2013.

['eomMeTpuss - OJMH U3 BaXHEHIIMX KOMIIOHEHTOB MAaTE€MAaTHYECKOIrO
oOpa3zoBanus. OnHa HeoOxonuWMa nJisi NPUOOpPETEHUsT KOHKPETHBIX 3HAHMM O
MPOCTPAHCTBE U MPAKTUYECKU 3HAUUMBIX YMEHUM, POPMUPOBAHUS S3bIKA OMTUCAHUS
OOBEKTOB OKPY’KAIOIIEr0 MHUPA, Pa3BUTHsI MPOCTPAHCTBEHHOTO BOOOPaXXEHHS H
WHTYULIUH, MAaT€MaTUYECKOW KYJIbTYpPbl, I3CTETUYECKOTO BOCIUTAHUS YYaIIUXCS.
N3yueHne reoMeTpud BHOCUT BKJIQJ B PAa3BUTHE JIOTUYECKOTO MBIIIJICHUS, B
dbopMHUpOBaHUE TTOHSATHUS JOKA3ATEIbCTBA.

[IporpamMma HarpaBiieHa Ha JOCTUKEHHUE CIEAYIOIINX LeJIen:

| OBJAJCHUE CUCTEMOW MATEMaTUYECKMX 3HAHUM W  YMCEHUH,
HEOOXOIUMBIX ISl IPUMEHEHHUS TPAKTUUECKOMN AESTETbHOCTH U3YUCHHSI CMEKHBIX
TV CUUIUINH, POJAOLKEHHS 00pa30BaHus;

| WHTEJUICKTYaJbHOE pa3BUTHE, (POPMUPOBAHUE KA4yeCTB JIMYHOCTH,
HEOOXOJMMBIX YEJIOBEKY JUJIsl MOJHOLEHHOW >KU3HU B COBPEMEHHOM OOILECTBE:
SCHOCTb M TOYHOCTH MBICIIM, KPUTUYHOCTh MBIIIJICHUS, UHTYULHS, JIOTHYECKOE
MBIIUIEHUE, JJIEMEHThl  aITOPUTMUYECKON  KyJIbTYpbl, MPOCTPAHCTBEHHBIX
IIPECTABIICHUM;

u (dbopMHpoBaHKE IPEICTABICHUNA 00 NIEAX U METOJaX MaTEMAaTUKH KaK
YHUBEPCAIBHOTO $I3bIKa HayKU M TEXHUKH, CPEICTBA MOJEITUPOBAHUS SBJICHUA U
IIPOLIECCOB;

| BOCIIUTAHUE KYJbTYpPHl JIMYHOCTH, OTHOUIEHUS K MATEMaTUKE Kak
YacTU OOIEYEIOBEYECKON KYIbTYPhI, TOHUMAHNUE 3HAYMMOCTH MATEMATUKH JJIS
HAy4YHO TEXHUYECKOIO MPOrpecca;

u pa3BUTHE MPEACTABICHUI O MOJHON KapTHUHE MHPA, O B3aUMOCBSI3H
MaT€MaTUKH C IPYTUMU IPEAMETAMH.

B kypce reomerpumn 7 Kiacca pacIMpSIFOTCS CBEIEHUS O T€OMETPHUECKUX



¢urypax. Ha HauanbHOM 3Tame OCHOBHOE BHUMAaHHUE YJEISETCS ABYM ACIEKTaM:
MOHSATUIO PABEHCTBA T€OMETPUYECKUX (PUryp (OTpE3KOB M YIJIOB) M CBOMCTBAMU
U3MEPEHUS OTPE3KOB M YIUVIOB. ['JIaBHOE MECTO 3aHMMAIOT MPU3HAKU PaBEHCTBA
TPEyroapHUKOB.  DOopMHUpYIOTCS  yMEHHMS  BBIACISATH  PAaBEHCTBO  TpeEX
COOTBETCTBYIOILIUX 3JIEMEHTOB JaHHBIX TPEYTOJBHUKOB W JI€JaTh CCBUIKM Ha
U3YYEHHBIE IPU3HAKY.

Oco0oe BHMMaHHE YJEISETCs NOKA3aTeNbCTBY MapaUICIbHOCTH HPSIMBIX C
WCITOJIb30BAaHUEM COOTBETCTBYIOLMX IPU3HAKOB. TeopemMa O CyMMe YIJIOB
TPEYTOJbHUKA IMIO3BOJISIET TOJYYUTh BaXXHBIE CIEACTBUSA, YTO CYIIECTBEHHO
pacLIMpsIeT KIacc pelIaeMbIX 3a1ad.

Cepbe3Hoe BHHMaHME yaenseTcss (OPMUPOBAHMIO YMEHHUH paccykIaTh,
JienaTh NPOCThIE J10Ka3aTENbCTBA, 1aBaTh OOOCHOBAHUS BBIOJIHIEMbBIX ACHCTBUH.
[lapamnenbHO 3aKJIabIBAIOTCA OCHOBBI JJII M3YYEHHsS] CUCTEMATHYECKUX KypCOB
CTEpPEOMETPUH, PUZUKHU, XUMHUH U JPYTUX CMEKHBIX

B xypce reometpun 8-ro Kitacca npoJoJIKaeTCsl peuIeHUE 3a/1a4 Ha IPU3HaKU
paBEHCTBAa TpPEYrOJBHUKOB, HO B COBOKYIIHOCTM C IPUMEHEHHEM HOBBIX
TeopeTudeckux (axtoB. Teopema 0 cymMMe YIrioB BBIIYKJIOTO MHOTOYrOJbHHKA
IIO3BOJISIET PaCIIMPUTh Kiacc 3afad. POpMHUPYHOTCS IPAKTUYECKHE HAaBBIKH
BBIYMCIICHUS IUIOIIAJEed MHOTOYTrOJIbBHUKOB B XoJe pemeHus 3anad. Ocoboe
BHUMAaHHE YyJIENSAETCA MPUMEHEHHIO MOJA00US TPEYroJIbHUKOB K JJOKa3aTebCTBAM
TEOpPEM M pELIECHUIO 3a7a4. BBoasTCs mepBble 3HAHUA O CHUHYCE, KOCUHYCE H
TAHIE€HCE OCTPOro YIJIa MPSMOYrOJbHOTO TpeyroibHuka. CHCTeMaTH3UPYIOTCS
CBEJICHUS 00 OKPYKHOCTH U €€ CBOMCTBAX, BIIMCAHHON M OMMCAHHOMN OKPY>KHOCTSX.
Cepbe3Hoe BHUMaHUE yienseTcs: (GOpMUPOBAHUIO YMEHHUH pacCyK1aTh, BBITOIHSITD
OPOCThIE JIOKA3aTeNbCTBA, JaBaTh OOOCHOBAaHUS BBIMOJHSIEMBIX JIEHCTBUH.
[TapajuienbHO 3aKJIaABIBAIOTCS OCHOBBI JJII M3YYEHHsS] CUCTEMATUYECKUX KypCOB
CTEpPEOMETPUH, PUZUKHU, XUMHUH U JIPYTUX CMEXKHBIX MPEIMETOB.

PEIMETOB.

1. TpeOoBaHMS K YPOBHIO NOATOTOBKH 00yYAKOIINXCS

7 Kjaacc

B pesynbrare uzydeHus Kypca reoMeTpuu 7-TO Kilacca ydaluecs 10KHBI
YMeTh:

H I10JIb30BAaThCA I‘GOMGTpI/I‘ICCKI/IM A3BIKOM OJId OIIMCAHUA HpC}lMeTOB Opr>Ka}OH16I‘O
MHUpa;

B pAacMo3HaBaTh HAa YEpTEkKaX M MOJEISAX reoMeTpudeckue Gurypbl (OTpe3KH, YIIibl,
TpGerJ'IBHI/II(I/I " UX 4YaCTHBIC BI/IIH:-I), paBJII/I‘-IaTB X B3dUMHOC pacnonoxceHI/Ie;

B u300paxkaTb Te€OMETpUYECKUE (PUTYpHI; BHIIOIHATH YEPTEKH MO YCIOBHIO 3a/1ad;



OCYILECTBIATH MpeoOpazoBaHue PUTYD;
BBIYHCIIATH 3HAUCHHS] T€OMETPUUECKUX BETUYUH (JIMH OTPE3KOB, TPATyCHYIO MEPY
YTJIOB);
pemaTh reOMETpUYECKUE 3aJaHusi, OMUPAsICh HAa M3yYEHHbIE CBOWCTBA GUTYp U
OTHONIIECHUN  MEXIy HHUMH, TPUMEHIS JIONMOJHHUTEIbHBIE  TIOCTPOCHWS,
anredpanyvecKuil anmnapar;
IPOBOJUTH JIOKA3aTENIbHbIE PpACCYKJICHHS TpPU PELICHUH 33]1a4, HUCIOJIb3Ys
U3BECTHBIE TEOPEMBI, OOHAPYKUBAsi BO3MOKHOCTH JUISl X UCIIOJIb30BAHUS;
u pemath MpOCTEHIuEe IJIAaHUMETPUYECKHME 3a7aud B  IMPOCTPAHCTBE.
Ucnoab3oBaTh NpuodpeTeHHbIE 3HAHNUS, YMEHNUSI, HABLIKM B NMPAKTHYECKOH
JeSITeJIbHOCTH U J1JIsl IOBCEITHEBHOM KM3HU:
OTMCAHMS PEaTbHBIX CUTYyaIlUi Ha SI3bIKE TCOMETPHUU;
peleHus MPaKTHIECKUX 3a/1a4;
MOCTPOCHUN TEOMETPUUECKHUMH WHCTPYMEHTAMH (JIMHEWKA, YTOJBHUK, ITUPKYIIb,
TPaHCIIOPTHUD).

8 kaacc
B pe3yiabTarte n3y4yeHusi Kypca reoMeTpum 8 kiacca o0yyaronuecs 10KHbI:
3HATh
CYILECTBO MOHSITHS MAaTEMAaTUYECKOTO JOKA3aTeIbCTBA; PUMEPHI JOKA3aTEIbCTB;
KaK MCIOJB3YIOTCS MaTeMaTHuecKkue (POopMylibl, ypaBHEHUSI M HEPABEHCTBA,
MIPUMEPHI UX PUMEHEHHUS VIS PEeIICHUS MaTEeMAaTHUECKUX 1 TTPAKTUYECKUX 3a]1ad;
KaK MOTPEOHOCTH MPAKTUKU MPUBEIU MAaTEMATUYECKYIO0 HayKy K HEOOXOJIMMOCTH
pacIIMpeHUs MOHATHS YUCIIA,
KakuM o0O0pa3oM TE€OMETpHUsl BO3HUKJIA W3 TMPAKTUYECKHX 3aJlad 3eMJIEMEpHS;
MpPUMEPHl TEOMETPUUYECKUX OOBEKTOB M YTBEPKIACHUM O HUX, BaXKHBIX JUIS
MPaKTUKH,
yMeTh
MOJIb30BATHCS SA3BIKOM I€OMETPHUH [IJIs1 OIMCAHMS PEIMETOB OKPYKAIOILIEr0 MHUPA;
pacno3HaBaTh reoMeTpruUecKre GUryphl, pa3audyaTh UX B3aUMHOE PACIIOIOKEHUE;
M300pakaTh T€OMETPUYECKUE (DUTYPHI;, BHITIOJHATh YEPTEKHU MO YCIOBHUIO 33]1ad;
OCYIIECTBIISATH IPeoOpa3oBanus GUryp;
BBIYHCIIATH 3HAYCHHS TEOMETPUIECKUX BEJIMUUH (JJIMH, YTJIOB, IUIONIAICH), B
ToM umcie: s yrioB oT 0 10 90° onpenensiTe 3HAYEHUS] TPUTOHOMETPUUYECKHUX
GyHKIMA MO  3aJaHHBIM  3HAYCHUSAM  YIJIOB;  HAxXOIUTh  3HAYCHHUS
TPUTOHOMETPHUCCKUX (DYHKIIMHA 10 3HAYCHHUIO OHOW W3 HUX, HAXOJIUTh CTOPOHBI,
YII6I ¥ TIOMIAAN TPEYTOIBHUKOB, JIMHBI JIOMaHBIX, YT OKPY>KHOCTH, TUTOIIAACH
OCHOBHBIX T€OMETpHUECKUX (puryp u puryp, COCTaBICHHBIX U3 HUX;
IPOBOJUThH JIOKA3aTEJIbHbIE PpACCYXKJICHHUS TpPU PEIICHHH 33]ad, HUCIHOJIb3Ys
U3BECTHBIE TEOPEMbI, 0OHAPYKMBasE BOZMOXKHOCTH JIJISl X UCTIOJIb30BAHUS;



pemaTh NpocTelne MIaHUMETPUUYECKHUE 3a/1auu;
HCHOJIb30BATHh NPHOOPETEHHbIe 3HAHMS M YMEHUS B IPAKTHYECKOI
NAeSITeJIbHOCTH U MOBCEAHEBHOM "KU3HU JIS:
ONMCAHUA PEATbHBIX CUTyallui Ha A3bIKE TEOMETPUU;
pacyeToB, BKIIOYAIONTUX MPOCTEHIIe GopMyIIb;
pelIeHrs TeOMETPUUYECKUX 3a1a4 C UCIOJIb30BAHUEM TPUTOHOMETPHUH;
pelieHrs TPaKTUYECKUX 3a7ad, CBSI3aHHBIX C HAXOXKJICHHEM T'€OMETPUYECKUX
BEeITUYHMH (MCTIOJIb3YS TPH HEOOXOIMMOCTH CTIPABOYHUKH M TEXHUYECKUE CPEACTBA);
MOCTPOEHUN T€OMETPUYECKUMH WHCTPYMEHTAMM (JIMHEWKA, YTrOJbHUK, LUPKYIb,
TPAHCIIOPTHUD).
OO0ureyueOHbIe yMEHHS, HABBIKU M CIIOCO0BI 1eATEJIbHOCTH

B xone npenomaBanusi reoMeTpuu B 8 Kitacce, paboThl Hal POpMUPOBAHUEM
y OO0ydJarolmuxcs TMEpPEeYUCIECHHbIX B MPOrpaMMe 3HAHUM M YMEHHUH ClenyeT
oOpaiaTh BHMMaHHUE Ha TO, YTOOBI OHM OBJIQJICBAJIM OBJIAJICBAIM YMEHUSIMH
001Ieyuye0HOro XapakrTepa, pa3sHOOOpPa3HBIMH CHOCO0OAMHU /1eSITeJILHOCTH,
MPUOOPETANIN OMBIT:
IJIAHUPOBAHUS U OCYIIECTBIICHUS aITOPUTMUUYECKON JEATEIbHOCTH, BBITIOJIHEHHS
3aIaHHBIX U KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;
pelIeHHs] pa3HOOOPa3HBIX KJIACCOB 3a7ay M3 Pa3IMYHBIX pa3felioB Kypca, B TOM
Yyucie 3a/1a4, TPEOYIOIIMX MOUCKA IMyTH U CITIOCOOOB PEILICHHUS;
UCCIIEIOBATENbCKOMN JAESTEIbHOCTH, PA3BUTHUS UJIEH, MMPOBEICHUS YKCIEPUMEHTOB,
0000111eHUs, TOCTAHOBKHU U (hOPMYIUPOBAHUS HOBBIX 33]1a4;
SICHOTO, TOYHOT'0, TPAMOTHOI'0 U3JIO)KEHUSI CBOMX MBICIIEU B YCTHOU U MUCbMEHHOU
peuu, HCHOJIb30BAHUS  PA3JIMYHBIX  S3bIKOB ~ MaTE€MaTWKUd  (CIOBECHOTO,
CUMBOJIMYECKOTO, TpauyIecKoro), CBOOOJHOrO IMepexoja C OJHOTO s3bIKa Ha
JIPYroM JUisl WILUTFOCTPAIMU, UHTEPIPETALMU, apTYMEHTAMN U IOKA3aTEIbCTBA;
MPOBEICHUS JJOKA3aTEIbHBIX PACCyXICHUHN, apryMEHTallUM, BBIJBUXKCHUS TUIIOTE3
1 uX 000CHOBAHHS;
NOWCKA, CUCTEMaTu3allud, aHainu3a W Kijaccudukauum  uH(opmanuu,
WCIIOJIb30BAHUSL  Pa3HOOOPa3HBIX HH(POPMAIMOHHBIX HCTOYHHKOB, BKIIIOYAS
y4eOHYI0O W CIPaBOYHYIO JIUTEpaTypy, COBpPEMEHHble WHGOPMAIIMOHHbBIE
TEXHOJIOTHUHU.

9 kuaacc

B pe3ynbrate uzydeHus Kypca reoMeTpuu 9-ro Kiacca ydaniuecs J0JDKHBI
ymembu:
] MOJIb30BAThCSl TEOMETPUUYECKUM  SI3BIKOM  JUIsl  OTMHUCAHUSI MPEIMETOB
OKPYXAaIOILEro MUpa;
| pacmo3HaBaTh TEeOMETpPUYECKHue (UTYphl, pa3nuyaTh WX B3aUMHOE
pPacoJIOKEHHUE;



n n300paxaTh TeOMETpUYecKue (UTYpPHI; BBIIOJIHATH YEPTEKHU IO YCIOBUIO
3aJlay; OCYIIECTBIIATH IpeoOpa3zoBanue Guryp;

| BBIYHCIIATH 3HAUCHUS T€OMETPUUYECKUX BEIMUUH (JJIMH, YTJIOB, TUIOIIA/ICH ), B
TOM YHCJIE: ONPENesITh 3HAUCHHE TPUTOHOMETPUUYECKUX (DYHKIMM MO 3aJaHHBIM
3HAYEHUSIM YTJIOB; HAXOAUTh 3HAYEHUS TPUTOHOMETPUYECKUX (PYHKIMHA IO
3HAYEHUIO OJJHOM M3 HUX; HAXOJUThb CTOPOHBI, YIJIbI U IUIOLIANA TPEYTOJIbHHUKOB,
Iyr OKPY>KHOCTH, TUIOIIAAEH OCHOBHBIX TeoMeTpuueckux ¢uryp u uryp,
COCTABJICHHBIX U3 HUX;

| peniaTh reoMeTpUUecKHe 3aJaHusl, ONMUPasCh HAa U3YYEHHbIE CBOMCTBA (pUryp
M OTHOWIEHWA MEXIYy HUMH, TPUMEHSS JONOJHHUTEIbHBIE IOCTPOCHHUS,
aireOpanveckuii 1 TPUrOHOMETPUUYECKUI anmnapar, COOOpakeHUs CUMMETPUH;

n MIPOBOJIUTH JI0KAa3aTEIbHbIE PACCYKIEHUS MPHU PEIICHUH 3a]1ay, UCIIONb3Ys
M3BECTHBIE TEOPEMBI, OOHAPYKUBAsi BO3MOKHOCTH ISl UX UCIIOJIb30BAHUS;

n pemarh NpoCTeMIINe MITAaHUMETPUIECKUE 33]1a4l B IPOCTPAHCTBE.

n pemiaTh MpocTeillide IUIAHMMETPUYECKHE 3aJa4d B INPOCTPaHCTBe.

Hcnonp3oBaTh HpI/IO6pCTGHHBI€ 3HaHuA, YMCHHA, HABBIKH B HpaKTI/I‘-ICCKOI‘ﬁ
ACATCIBHOCTH U OJIA HOBCGI[HGBHOﬁ KU3HHU:

| OIIMCAHHUs PEAIbHBIX CUTyalMl Ha A3bIKE T€OMETPUU;
] pEeLICHNs NPAKTUYECKUX 3a1aY;
| MOCTPOEHUN T'€OMETPUYECKUMH HWHCTPYMEHTaMU (JIMHEHKa, YTrOJbHUK,

LHUPKYJIb, TPAHCIIOPTHUD).

2. Cojaep:xkaHue TeM Y4eOHOro nmpeamera
KJ1ace
1. HavyaabHble reomeTpryeckne cBeJeHHs

[Tpocreitimre reomerpuyeckrue (Urypsl: mpsimasi, TOYKa, OTPE30K, JyY, YIroJ.
[TonsitTue paBeHcTBa reomeTpuyeckux @uryp. CpaBHEHHE OTPE3KOB M YIJIOB.
W3mepenne oTpe3KoB, IIMHA OTpe3Ka. V3MepeHue yriioB, rpaaycHas mepa yria.
CMexHbIe U BEpTUKAIBbHBIEC YTIIbI, UX CBOMCTBA. [lepneHauKysipHbIe TpsSMEIE.

OcHOBHas 1eNh — CHCTEMAaTHU3UPOBATh 3HAHMUSA YYAIIMXCA O MPOCTEHIINX
reOMETPUUYECKUX (PUrypax U UX CBOMCTBAX; BBECTH MOHSATHE paBEHCTBA (QUTYD.

8 naHHOW Teme BBOJSATCS OCHOBHBIE I'€OMETPUUYECKHE MOHATHUA U CBOMCTBA
OPOCTEHIINX TeOMETPUUYECKUX (UTYp Ha OCHOBE HArJISJHBIX MPEICTaBICHUM
yyYalxcs myTeM 000O0IIeHNs OUEBUIHBIX WM U3BECTHBIX U3 Kypca MaTeMaTuku 1
—6 KjaccoB reomeTpudeckux (axtoB. [loHATHE akCHMOMBI Ha HayaJbHOM JTarle
oOyueHusl He BBOJIUTCS, M CaMU aKCHOMBI HE (JOPMYTUPYIOTCS B IBHOM BHJIC.
HeoOxoaumblie HCXOMHBIC TOJIOXKEHHS, HA OCHOBE KOTOPBIX M3Y4arOTCsl CBOMCTBa
reOMEeTPUUECKUX GUTYp, IPUBOJATCS B OMUCATENBHON PopMe.

[IpyHIMNIUATIBPHBIM MOMEHTOM JaHHOW TEeMbl SBJSIETCS BBEICHUE TOHSATHUS
paBeHCTBA T€OMETPUUYECKUX (DUTYp HA OCHOBE HATJISAHOIO MOHSATHUS HAJOKEHUS.



OnpeneneHHOE BHUMAHUE JAODKHO YIEHATHCA MPAKTHUYECKHM IPUIIOKEHUAM
IrE€OMETPUYECKUX TIOHATHM.

2. TpeyrojbHUKH

TpeyronpHuk. IIpu3Haku paBeHCTBa TpPEYroJbHUKOB. IleprneHauKynsp K
npsaMoil. MenuaHnsl, OMCCEKTPUCHI M BBICOTHI TPEYTOJbHUKA. PaBHOOEIpEHHBIIM
TPEYTrOJIbHUK M €ro CBOMCTBAa. 3aJadyd HA MOCTPOEHUE C TMOMOLIBI0 LUPKYJIA U
JIMHEWKHU.

OcHOBHasI 11eJIb — BBECTH MOHATHE TEOPEMBI; BBIPA0OTaTh YMEHHE JOKA3bIBATh
PABEHCTBO TPEYIOJBHUKOB C IIOMOIIBIO HM3yYEHHBIX IIPU3HAKOB; BBECTU HOBBIU
KJIACC 3a/ad — Ha IIOCTPOCHHUE C IOMOIUBIK LUPKYJsl W JIMHEWKHW. IIpu3Haku
PaBEHCTBA TPEYTOJILHUKOB SIBJISIFOTCS OCHOBHBIM pa0OYUM anmnapaToM BCETo Kypca
reoMeTpuu. Jloka3aTenbCTBO OOJIBIIEH YAaCTU TEOPEM Kypca M TAKKE pElICHHUE
MHOTMX 337a4 IMPOBOJAUTCS IO CIEAYIOIIEH CXEMeE: MMOMCK PAaBHBIX TPEYTOJIbHUKOB
— 00OCHOBAaHHME WX PABEHCTBA C MOMOIIBIO KaKOrO-TO MPU3HAKA — CJIEJICTBHS,
BBITECKAIOIINE W3 PABEHCTBA TPEYTrOJbHUKOB. [IpuMeHEeHne NTPU3HAKOB PaBEHCTBA
TPEYTOJIBHUKOB IIPY PELICHUH 3a7a4 JAeT BO3MOKHOCTh IIOCTEIIEHHO HAaKaIUIMBaTh
OIIBIT IIPOBECHUS JOKA3aTEIbHBIX paccyk1eHuil. Ha HauanpHOM 3Tane u3ydeHus u
IPUMEHEHUs IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB LE1€CO00Pa3HO UCIOIb30BaTh
3a/1a4M C TOTOBBIMH YEPTEKAMM.

3. IlapannienbHble NPsIMbIe

[Ipr3Haku mMapamienbHOCTH MNPAMBIX. AKCHOMA MapauIeNbHBIX —MPSMBIX.
CBoiCTBA MAPAIIIENBHBIX MPSMBIX.

OcHOBHass 1Lenp — BBECTHM OJHO W3 BAXKHEHIIMX NOHATUH — IOHITHE
napajulebHBIX MPSAMBIX; JaTh [EepBOE IMpeAcTaBieHMe 00 akcuomax H
aKCUOMAaTUYECKOM METOJI€ B TEOMETPUH; BBECTU AKCHOMY I1apajUICIIbHBIX IIPSAMBIX.

IIpy3Haku M CBOWCTBA MAPAJUICIBHBIX IMPSAMBIX, CBS3aHHBIE C YIJIAMH,
00pa30BaHHBIMU IMPHU MEPECEUECHUU JBYX MPAMBIX CEKYIIEH (HaKpecT JIexKaIluMH,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), ITUPOKO HMCHOJB3YIOTCS B JalbHEHIIEM
IpU U3YYEHUM YETHIPEXYTOJbHUKOB, MOJOOHBIX TPEYTrOJbHUKOB, MPHU PEIICHUU
3a/1a4, a TAKXKe B Kypce CTEpEOMETPUHN.

4. CooTHOLIEHHMS MEKIY CTOPOHAMH H YIJIAMHU TPEYroJbHUKA

CymMma yrnoB TpeyrojibHHKa. COOTHOLIEHHE MEXAY CTOPOHAMHM W YIJIAMH
TpeyrojapHUKa. HepaBeHCTBO TpeyrosibHUKA. [IpsAMOYyrojbHbIE TPEYTONBHUKH, UX
CBOWCTBA W INPU3HAKUA paBEHCTBA. PaccTosiHue OT TOYKU 10 IpsAmon. PaccrosHue
MEXKIy TapajuleibHbIMU TpsMbIMH. [locTpoeHne TpeyronbHHKa IO TpeM
DJIEMEHTaM.

OcHOBHasl 1eJIb — pPacCMOTPETb HOBBIE MHTEPECHBIE M BAKHBIE CBOWCTBA
TPEYTOJILHUKOB.

B nmaHHON TeMe NOKa3bIBaeTCA OAHA U3 BAXKHEUIIMX TEOPEM I€OMETPpUHA —



TeopeMa O CyMMe YIJIOB TpeyrojbHHKa. OHa TO3BOJSIET JaTh KJIACCU(DUKAINIO
TPEYTOJLHUKOB 10 yIyIaM (OCTPOYTOJIBHBIN, MPSAMOYTOJIbHBIM, TYMOYTOJIbHBIN), a
TAK>K€ YCTAaHOBUTH HEKOTOPBIE CBOMCTBA M NMPU3HAKK PABEHCTBA MPSIMOYTOJBbHBIX
TPEYTroJIbHUKOB.

[ToHaTHE pacCTOSIHUS MEXAY MapajiyIeIbHBIMU MPSIMBIMU BBOJUTCS HA OCHOBE
JIOKa3aHHOM TPEIBAPUTEIIBHO TEOPEMBI O TOM, UYTO BCE€ TOUKM KaXKJIOW M3 JIBYX
napajuieNIbHbIX MPAMBIX PABHOYIAJIEHBI OT APYrol mpsiMOi. DTO MOHSTHE UTPAET
BAXXHYIO POJIb, B YACTHOCTH MCIIOJIB3YETCS B 3a/1a4aX HA MOCTPOCHUE.

[Ipu pemiennu 3a1a4 Ha MOCTPOCHUE B 7 KJIACCE CIIEAYET OTPAHUYUTHCS TOJIBKO
BBITIOJTHEHHWEM U OITMCAHUEM IMOCTPOEHUS HCKOMOU PUryphl. B OTIeIbHBIX ClTydasx
MO>KHO TIPOBECTH YCTHO aHAJIM3 M JI0KA3aTEJIbCTBO, a AJEMEHTHI HMCCIEAOBAHUS
JIOJKHBI TPUCYTCTBOBATH JIMIIb TOTAA, KOTJa 3TO OTOBOPEHO YCIOBUEM 33/1a4H.

5. IloBTOpenue. Pemenue 3agau
8 kiace

MHOTrOyroJibHUK,  BBIIYKJIbII ~ MHOTOYTOJIBHUK,  YETHIPEXYTOJbHUK.
[TapannenorpamMm, ero cBoiicTBa M npusHaku. Tpanenus. [IpsmoyronsHUK, poMo,
KBaJipat, ux cBoicTBa. OceBas U IEHTpaJIbHAsi CHMMETPUH.

enb: wu3yuuTh HamOoOJiee BaXXKHbIE BHJBI UYETBHIPEXYTOJBHUKOB —
napauiesiorpaMM, — NPSAMOYTOJIbHUK, poMO, KBajapar, Tpameuuro; JaaTh
npejcTaBiieHue o purypax, 001a1ar0IMUX 0OCEBON I IIEHTPATbHON CUMMETPUEH.

JlokazaTenbcTBa OOJBIIMHCTBA TEOPEM JAHHOW TEMbI M PEIICHUS MHOTHUX
3a7a4 MPOBOJATCS C MOMOIIBIO MPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, MO3TOMY
MOJIE3HO UX OBTOPUTH, B HAUaAJIC U3yYECHHUS TEMBI.

OceBast W IleHTpajbHass CHMMETPHUHM BBOJATCS HE KakK IpeoOpa3oBaHHE
IJIOCKOCTH, a KaK CBOMCTBAa TE€OMETPHMUYECKHX (Quryp, B  YaCTHOCTH
YETBIPEXYTOJbHUKOB. PaccMOTpeHMe ATHX TOHSATHM KaK JBWUXECHUU IJIOCKOCTH
cocTouTcs B 9 knacce.

Ilnomane Ilongatue IJIOIAa MHOTOYTOJIbHUKA. [Inomamn
NpSAMOYTOJbHHUKA, TMapajuiejiorpaMMa, TpPEYroJbHHUKA, Tpanenuu. Teopema
[Tudaropa.

Ilens: pacmuputh U yriayOuTh MOTyYECHHBIE B 5—6 KJlaccax MPeICTaBICHUS
oOydJarommxcsi 00 W3MEPEHWW W BBIYHUCICHUU IUIOMIAEH; BBIBECTH (DOPMYJIBI
IJIOIIA/IE TPSMOYTOJbHHKA, MapajiejorpaMMa, TpEYroiabHUKa, Tpalelny;
JI0Ka3aTh OJHY W3 TJIABHBIX TeopeM reomeTpuu —rteopemy Iludaropa. BeiBon
dbopMysl 11 BBIUMCICHMS TUIONIAJIEM MPsIMOYrojibHUKA, TMapajuiesiorpaMma,
TPEYroJIbHUKA, TPAINCIIM OCHOBBIBAETCS HA IBYX OCHOBHBIX CBOMCTBAaX IUJIOIIAICH,
KOTOpbl€ MPUHUMAIOTCA HUCXOHsl U3 HAIVISIAHBIX MPEACTABICHUM, a TakkKe Ha
dbopmyre mionaau KBaapara, 000CHOBaHHE KOTOPOW HE SBISETCS 00s3aTeIbHBIM
TUTST O0y4JarOIIIMXCA.



HerpaaummonHo# 11 MIKOJIBHOTO Kypca SBISIETCS TeopemMa 00 OTHOIICHHUH
IJIONIAJICd TPEYroJIbHUKOB, MMEIOIIMX 110 paBHOMY yriy. OHa TO3BOJISIET B
JaJbHEUIIIEM JIaTh MPOCTOE JI0KA3aTeIbCTBO MPU3HAKOB MOJA00US TPEYTOJbHUKOB.
B aTOM cocToUT OJHO W3 MPEUMYIIECTB, OOYCIOBJIECHHBIX PAaHHUM BBEJCHHUEM
noHATUsl Tutomaan. JlokaszarenbcTBO TeopeMbl [ludaropa ocHOBBIBaeTcsS Ha
CBOMCTBaxX Iuiomaaeid u Gopmyiiax ajs MmiIomaaei KBajapara U IpsiMOYrOIbHUKA.
JlokaspIBaeTcs TaKkKe Teopema, ooparHas teopeme Iudaropa.

Ioxo0HbBIE TPEYTOJIbHUK

[Tono6nubie  TpeyronbHuku.  [lpu3Haku  MomOOMS  TPEYrOJBHUKOB.
[IpumeHeHue momo0us K JOKa3aTeIbCTBY TeopeM M pemieHuro 3anad. CHHYC,
KOCHHYC U TAHI€HC OCTPOr0 yIjia MPsAMOYrOJIbHOIO TPEYTOJIbHUKA.

[lenb: BBECTH MOHATHE MOAOOHBIX TPEYTOJBHUKOB; PACCMOTPETh MPU3HAKHU
noAoOusl TPEYroJbHUKOB W MX MPUMEHEHUs]; CIeaTh MEPBBIM IIar B OCBOCHUHU
YYaIIUMHUCSA TPUTOHOMETPUUYECKOTO arrapara reOMETPUH.

Onpenenenue TNOAOOHBIX  TPEYTOJBHUKOB JAaeTCsi HE Ha OCHOBE
npeobpa3oBaHus MOAO0MS, a Yepe3 PaBEHCTBO YIJIOB M IMPOMOPIHOHAIBHOCTH
CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku Mog00us TPEYTrOJIBHUKOB JIOKA3bIBAIOTCS C TIOMOIIBIO TEOPEMBI 00
OTHOUIEHUH TUIOLIAIEN TPEYTOJIbHUKOB, UMEIOIINX MO PABHOMY YTIIY.

Ha ocHoBe mpu3HakoB moao0us JOKa3bIBAE€TCS TEOpeMa O CpeAHEH JIMHUHU
TPEYTOJIbHUKA, YTBEPKIACHUE O TOUKE NIEPECEUCHUS MEUAH TPEYTOJIbHUKA, 4 TAKKE
JIBA YTBEPXKACHUSA O IPONOPLUOHAIBHBIX OTPE3KAX B MNPSIMOYTOJIbHOM
TpeyrojapHuKe. Jlaercss mpencraBlIeHHME O MeETOoJe NOoJ00Ms B 3agadax Ha
IIOCTPOCHHUE.

B 3akmtoueHne TeMbl BBOASTCS 3JIEMEHTBI TPUTOHOMETPUU — CHHYC,
KOCHHYC U TAHT€HC OCTPOr0 yIja MPAMOYrOJIbHOIO TPEYTOJIbHUKA.

Oxpy:xHOCTH B3anmHOe pacnonokeHne mpsAMOM U OKPYKHOCTH.
KacarenbHas Kk OKpy»XKHOCTH, €€ CBOMCTBO U MpU3HAK. [[eHTpasibHbIE U BIIMCAHHBIE
yribl. YeTeIpe 3aMedaTelibHbIE TOYKM TPEyroJbHUKA. BriMcaHHas W omnmucaHHas
OKPY>KHOCTH.

Lens: pacmmputh cBeeHUST 00 OKPY>KHOCTH, MOTYUYEHHBIC YUAIIUMHUCS B 7
KJIacCe; M3yYWUTh HOBBIC (DAKTHI, CBSI3aHHBICE C OKPYKHOCTHIO; IMO3HAKOMHTH
OOYYarOIINXCS C YETHIPhMS 3aMeYaTeIbHBIMUA TOUKaMU TPEYTOJIbHUKA.

B manHOM TEME BBOAUTCS MHOT'O HOBBIX ITOHITHUN U PACCMATPUBAETCS MHOTO
YTBEPKIECHUM, CBSI3aHHBIX C OKPYKHOCTBIO. [[JIsI MX YCBOEHMS CIEAYET YACIUTH
00JIbIIIOE BHUMAHWE PEIICHUIO 3a]1a4.

YTBepKACHUS O TOUYKE IMEpPECeYCHUs] OMCCEKTPHUC TPEYrOJbHUKA U TOYKE
[IEPECEUCHUs] CEPEAMHHBIX NEPIEHAUKYIAPOB K CTOPOHAM TPEYroJbHHUKA
BBIBOJIATCSI KakK CIJIEJICTBUSI M3 TEOPEM O CBOWCTBAaX OWUCCEKTPUCHI yrjia H



CEPEIMHHOTO MEPNEHIUKYISIPA K OTPE3KY. TeopemMa 0 TOUKE NEPECeUEeHUsT BBICOT
TPEYroJIbHUKA (MM UX TPOJOJKEHUIN) TOKA3bIBAETCS C TOMOIIBIO YTBEPKICHUS O
TOYKE MEPECEUCHHS CEPEANHHBIX MEPIICHANKYIISIPOB.

Hapsiny ¢ TteopemaMu 00 OKpPYKHOCTSIX, BIMCAaHHOM B TPEYroJbHUK U
OMMCAHHOM OKOJI0O HEro, paccMaTpUBAIOTCS CBOMCTBO CTOPOH ONMCAHHOTO
YETBIPEXYTOJbHUKA U CBOMCTBO YIJIOB BIMCAHHOTO YETHIPEXYTOJIbHUKA.

IToBTOpEHME [lens: IloBTOpeHme, 0000IEHHE W CHUCTEMATHU3AIIMS
3HAHUM, YMEHUU U HABBIKOB 3a KypC F'€OMETpHUH 8 Kiracca.

9 KJj1ace
IloBTOpenue.BekTopbl M MeToa koopauHartllonarue BekTopa. PaBeHCTBO
BEKTOPOB. CIIO)KEHHE W BBIUMTAHUE BEKTOPOB. YMHOXEHHUE BEKTOpA Ha YHCIIO.

PasnosxeHnne BeKTOpa Mo ABYM HEKOJTMHEApHBIM BekTopam. KoopauHaTe! BeKkTOpa.
[IpocTeiimme 3amadyn B KOOpPJAMHATAX. YPABHEHUS OKPYKHOCTH M IPSIMOM.
[IpumeHeHre BEKTOPOB U KOOPAMHAT NIPU PEIICHUH 3a/1a4.

OcHoBHasi HeJIb — HAYYUTh YYAITUXCS BBIIIOJHATD JICHCTBUS HAJ BEKTOPAMHU KaK
HAIpaBJICHHBIMA OTPE3KaMH, YTO Ba)XHO ISl IPUMEHEHUS BEKTOPOB B (DU3HKE;
NO3HAKOMHUTH C HCIOJB30BAaHUEM BEKTOPOB M METOAA KOOPIMHAT MpPU pPELIECHUU
reOMEeTpUYECKUX 3ajad. BekTop ompenensercs Kak HalpaBJICHHBIA OTPE30K U
JEHCTBUS HaJ BEKTOpaMH BBOMSTCS TaK, KaK 3TO MPHUHATO B (PU3MKE, T. €. Kak
JEHCTBUSL C HampaBiIeHHBIMU OTpe3kaMu. OCHOBHOE BHUMAaHHUE JOJKHO OBITH
yIIeJICHO BBIPAOOTKE YMEHUU BBIMIOJHATH OTEpAIlldi HaJ BEKTOpaMu (CKJIaJbIBaTh
BEKTOPHl MO TMpaBWJIaM TPEYroJbHUKA W TMapajieiorpaMMa, CTPOHUTH BEKTOP,
paBHBIN Pa3HOCTH ABYX JaHHBIX BEKTOPOB, @ TAK)KE BEKTOP, PaBHBINA MPOU3BEICHUIO
JAaHHOT'O BEKTOpa Ha JaHHOE YHCJIO).

Ha npumepax mnoka3piBaeTcsi, Kak BEKTOPbl MOTYT IMPUMEHSTHCS K PELICHHIO
reoMeTpudeckux 3agad. Jlemoncrpupyercs 3QPeKTUBHOCTh TPUMEHEHUST (OPMYIT
JUIS  KOOPAMHAT CEPEeIWHBI OTpPE3Ka, PACCTOSHHUS MEXAY JABYMS TOYKaMH,
YpaBHEHUN OKPY)KHOCTH M MPSIMON B KOHKPETHBIX T€OMETPHUECKUX 3a7auax, TEM
CaMbIM JIa€TCs MPEJCTaBICHNE 00 M3yUYeHUH T€OMETPHUUECKUX (PUTYP C TIOMOIIBIO
METOJIOB ajareOpHhI.

CoOTHOLIEHUSI MeKIAY CTOPOHAMM U VIJIAMM TPeyrojbHuKa. CUHYC, KOCUHYC U

TaHreHC yriia. TeopeMbl CHHYCOB U KOCHUHYCOB. PellieHue TpeyroibHUKOB.

CkansipHoe NTPOU3BEICHUE BEKTOPOB M €ro MPUMEHEHUE B TE€OMETPUUYECKHUX
3amayax. (OcHOBHasi mejdb — Pa3BUTh YMEHHE YYalllUXCAd MPUMEHSTh
TPUTOHOMETPUUECKUN ammapaT TMpU pelieHud reoMeTpudeckux 3aaad.CuHyc u
KocuHyc Jroboro yria ot 0° mo 180° BBOASTCS C TOMOIIBIO €IMHUYHOM
MOJTYOKPYHOCTH, JOKa3bIBAIOTCSI TEOPEMbI CUHYCOB U KOCHHYCOB U BBIBOJIUTCS
eme oxHa ¢opMmyrna TUIOMIAAW TPEYroJbHUKA (TIOJIOBUHA TPOU3BEICHUS IBYX
CTOPOH Ha CHHYC yIJla MEXJYy HUMH). DTOT anmapaTr HPUMEHSAETCS K PELICHUIO
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TPEYTOJIbHUKOB.

CkansipHO€ ITPOU3BEACHNUE BEKTOPOB BBOJUTCS KaK B (pr3HKE (IPOU3BEACHUE JITH
BEKTOPOB Ha KOCUHYC YIJla MEKy HUMH). PaccmaTpuBaroTcs CBOMCTBA CKAISIPHOTO
IIPOU3BEICHUS U €r0 IPUMEHEHHUE PU PEILICHUH N'€OMETPUUYECKUX 3a1ad.
OCHOBHOE BHUMaHHE CIEAYET VYACIUTh BBIPAOOTKE TMPOYHBIX HABHIKOB B
NPUMEHEHUN TPUTOHOMETPUYECKOTO amnmapara Mpu PEIEHUU TeOMETPUYECKUX
3a1ad.

JUIMHA _ OKPY)KHOCTH M IuIomaab KpyrallpaBuibHble MHOTOYTOJIBHUKU.

OKpY’>KHOCTH, OINKMCAHHAs OKOJIO MPABUIBHOTO MHOTOYIOJIbHUKA W BIIHMCAHHAs B
Hero. [locTpoeHne mpaBUIIbHBIX MHOTOYTOJIBHUKOB. JlJTMHA OKpYyXHOCTH. [ Imomans
kpyra. OCHOBHAasI HeJIb — PACIIMPUTh 3HAHUE YYaIlUXCS O MHOTOYTOJIbHUKAX;
pPacCMOTPETh MOHATHUS JJIMHBI OKPYKHOCTH M IUIOIIAAU Kpyra U (OpMyJibl I UX
BBIUHCIICHUA B Havase Tembl 1aeTcsi ONpeAeIeHUE MPaBUIbHOTO MHOTOYTOJIbHAKA
U paccMaTpUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, ONMHCAHHON OKOJIO MPaBUJIBHOTO
MHOTOYTOJIbHUKA W BIHCAaHHOW B Hero. C MOMONIIBIO OMHUCAHHOW OKPYKHOCTH
pemarTCs 3aJa4i O MOCTPOECHUM MPABUIBHOTO IMIECTUYTOJbHUKA U MPAaBUIBHOTO
2re-yrojbHuKa, €CIM JaH TPaBUIbHBIA I-YroJdbHUK.DOpMYJIbI, BbIpa)Karoliye
CTOPOHY MPaBUJIBHOTO MHOTOYTOJIbHUKA U paJlyC BIIMCAHHOW B HETO OKPY>KHOCTH
yepes painyC ONMUCAaHHON OKPYKHOCTH, UCTIOJIb3YIOTCS ITPU BBIBOI€ (HOPMYJT NJTUHBI
OKPY’KHOCTH M IUloIaau Kpyra. BpiBog onupaercs Ha HHTYUTHBHOE
MPEJICTABJICHUE O TIpeaesie: MPU HEOTPAHMYEHHOM YBEJIMYEHHWHM YHCIIA CTOPOH
MPaBUJIBHOTO MHOTOYTOJIbHUKA, BIUCAHHOTO B OKPYXXHOCTh, €r0 MEPUMETP
CTPEMUTCS K JJIMHE 3TOW OKPYKHOCTH, a IUIOMaAb — K IUIOMIAAU KpyTa,
OTPAaHUYCHHOTO OKPYXHOCThIO. JIBM:KeHHMsi OToOpa)kKeHHE IUIOCKOCTH Ha ceOsl.
[Tonarue nBmxenus. OceBasi U HeHTpaidbHasg cuMMmeTpuu. [lapaienbHblii iepeHoc.
[ToBopoT. HanoxxkeHust u 1BU>KEHUS.

OcHOBHasi 1eJb — IO3HAKOMUTH YYalIUMXCS C TOHSITUEM JBHXKEHUS U €ro
CBOMCTBAMH, C OCHOBHBIMH BHJIAMH JBH)KCHHMH, CO B3aMMOOTHOIICHHUSIMH
HAJIO)KCHUW W JBWXKEHUM. [[BMJKEHHE TUIOCKOCTH BBOJUTCS KakK OTOOpaKeHHE
IJIOCKOCTH Ha ce0s, COXpaHSIoIIee pPACCTOSHUE MEXAy Toukamu. llpu
PacCMOTPEHUH BHJIOB JBWXECHHM OCHOBHOE BHUMAaHUE YJIEISIETCS IMOCTPOCHUIO
00pa3oB TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJbHUKOB MPU OCEBOM U IEHTPATHLHOU
CUMMETPHSIX, MapaJIeIbHOM IIepeHoce, moBopoTe. Ha adgdexTHhIX mnpumepax
MOKa3bIBACTCSI NMPUMEHEHUE NBWKCHUN TPU PEIICHUHM TE€OMETPUYECKHX 3aj1ad.
[ToHsiTHE HANOXKEHUA OTHOCUTCA B JAHHOM KYpPCE€ K YHUCIY OCHOBHBIX TMOHSTHH.
Jloka3bIBaCTCH, YTO MOHATHUS HAJIOKECHUS M IBUKCHUS SBJISIOTCS DYKBUBAJICHTHBIMU:
T000€ HAIOKEHUE SBISETCS JBIKEHHWEM IUIOCKOCTH H oOpatHo. M3ydenue
JIOKA3aTeNIbCTBA HE SBIISIETCS] 00S3aTENIbHBIM, OJTHAKO CIEAYET PACCMOTPEThH CBS3b
TOHSITUN HAJIOKECHUS U JIBUKCHUS.
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IHoBTOpeHue. Pemenue 3axau

3. TemaTuueckoe

IVIAHMPOBaHMe 7 Kjace

Ne HaumeHnoBaHue pa3ieiia, TeMbl KoanuyecTBo yacoB
n/n

1 |HayajgpHBIE TECOMETPHYCCKHE CBSACHUS 10

2 |[TpeyroapHUKH 17

3 [[lapammenpHbIC MPSMBIE 13

4 |CooTHOIIEHNS MEKY CTOPOHAMH M YIIIAMH 18

TPEYTOJIbHUKA
5 [[ToBTOpeHme 10
8 kiacc
Ne B npumepHOM nmporpamMme mo npeaMery
(denepaJbHOro 0a3MCHOI0 Y4€OHOI0 IJIAHA

1 [YeTbIpEXyroJIbHUKH 14 yacoB

2 [[Lmomane 14 yacoB

3 [[TomoOHBIE TPEYTrOIBLHUKH 19 gacoB

4  |OKpYyXKHOCTD 17 gacoB

5 |[[loBTOpeHHE 4 gacoB

6 |[UToro: 68 yacoB
9 kJ1acc

Tema KosnuyecTBO 4acos

«BBOJIHOE TOBTOPEHUEY 3
«BekTopb» 8
«MeTo 1 KOOpIUHAT 10
«CoOTHOIICHHE MEXAYy CTOPOHAMH U  YIJIAMH 11
TPEYTOJIbHUKA)
«JlJIMHA OKPYKHOCTH M ILJIOIIAb KPYTray 12
«JIBYOKCHUS 8
«HauvanpHble CBEICHUS M3 CTEPESOMETPHID) 8
«IToBTOpEHME 8
Bcero 68
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