Mawma yuamierocs 5 knacca Camm K., HCTIBITBIBAIOIIETO TPYAHOCTH B 00y4EHUU
B IIKOJIE, MEPEKUBACT, YTO MAIBYMK HUKAK HE MOXKET HAayYUThCS MOJB30BATHCA
TPAHCHOPTHPOM H, CIPALIMBAET, KaK HAYYHTb y4Yallerocs H3MepsATh U CTPOHUTH
YTJIbI C TOMOIIBIO TPAHCIIOPTHPA?

Kak HayunTh yyammxcs 5 kj1acca ¢ TpyAHOCTAMH B 00y4eHHH U3MEPEHUIO U
NMOCTPOEHHUIO YIJIOB C MOMOIIbLIO TPAHCIIOPTHPA

B npouiecce oOyueHus matemMaTHKe ydamiuecs ¢ TPYIHOCTSIMU B OOYYECHHH
MOJIYYArOT HE TOJIBKO apu(METHICCKHUE 3HAHUS, HO U CBEJICHUS IO TEOMETPHH.

N3ydyenne 3JIEMEHTOB TEOMETPUH HMEET I ydJaluxcs C TPYAHOCTSIMH B
oOy4eHHH OOJIBINIOE 3HAYCHHUE, TaK KaK Y HUX (OPMUPYETCS JOCTATOYHO TIOTHAS
CHUCTEMa TEOMETPUYECKUX TMPEJCTABICHUHN, UYTO CIOCOOCTBYET OOOTAICHUIO WX
MAaTEMATHYECKUX 3HAHUMU.

N3BecTHO, dYTO TIPOCTPAHCTBEHHBIC TPEICTABICHUSA, BOOOpaXKEHUE Y
IIKOJIbHUKOB C TPYAHOCTSAMHM B OOYYEHUHM pa3BUTHI HEIOCTATOYHO. B mporecce
U3YYEHUS] TEOMETPUUECKOTO MaTepualia MIKOJIbHUKHU y4aTcsi abCTparupoBaThCsl OT
CBOMCTB KOHKPETHBIX MPEIMETOB, CPABHUBATH U COTMOCTABIISITH T€OMETPUUYECKUE
GbopMBbI, OTBJIEKAsACh OT HECYIIECTBEHHBIX IPU3HAKOB CPAaBHUBAEMBIX (OpM,
muddepeHnupoBaTh U KiIacCUPHUIIMPOBATh reoMeTpuueckue GUTypbl W Tela, B
pe3yJIbTaTe 4ero pa3BUBACTCS UX CIIOCOOHOCTH K 0000menusM. Bee 3To momoraer
(GbOpMHPOBAaHUIO TMPUEMOB YMCTBEHHOM NEATENbHOCTH, KOPPEKIIMH HEIOCTATKOB
MIPOCTPAHCTBEHHBIX MIPEICTABIICHAN, aKTUBU3HPYET MMO3HABATEIILHYIO
NEATEIbHOCTh  ITKOJBPHUKOB, PpPa3BUBACT TNPAKTHYCCKYID  OPHUCHTAIUIO B
OKpPYXarloIeM IPOCTPaHCTBE, MOTOPHKY, oOoraimiaer CjioBapb, pa3BUBAaET peub U
MBIIIIJICHHE, TO €CTh WIPaeT 3HAYUTEIBHYIO KOPPEKIMOHHYIO POJIb B IIpoliecce
OOy4YeHHS ¥ BOCIIMTAHMS JICTCH C TPYIHOCTSIMHU B OOYUCHUH.

N3yueHnne reoMeTpUIeCKOro MaTepraja BOOPYKaeT yIalIuXcs MPaKTHICCKUMU
HAaBBIKAMHM W3MEPEHUsI, YEepUEHUsS, TIOCTPOCHUS TEOMETPUYECKHX GUryp ¢
MOMOIIBIO  PA3JIMYHBIX HW3MEPUTETBHBIX W YEPTEeKHBIX HWHCTPYMEHTOB, YTO
CIIOCOOCTBYET JIydIlledl MOATOTOBKE WX K TOBCEAHEBHOM KU3HM, OBJIAJICHUIO
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pa3sTUYHBIMA BHJaMH TMPOPECCHOHAIIBHOTO TpyJa, aJanTallid B YCIOBUAX
COBPEMEHHOTO MPOU3BOICTBA.

Hanuune reoMeTpudeckux 3HAHHMM CIOCOOCTBYET 0oJiee YCHENTHOMY HM3y4YEHHUIO
TaKUX y4eOHBIX MPEIMETOB, KaK Py4yHOU U MpodecCHOHANbHBIN TPy, PUCOBAHUE,
yepueHue, GU3KyIbTypa, €CTeCTBO3HAHUE, reorpadus.

Heob6xoammMo OTMETUTh, YTO HAaBBIKM H3MEPEHHS U TOCTPOEHUS YIJIOB C
MOMOIIIBIO TPAHCIIOPTHPA BHIPAOATHIBAIOTCS Y YYAIMXCS MEUIEHHO, TpeOyeTcs
OOJBIIOE KOJIMYECTBO YNPAKHEHUW, KPONOTJIMBAas WHAMBUIAYyaJlbHAas pabdoTa C
KQKJIbIM YYEHUKOM.

MOoXXHO OTMETHTh XapakTepHble OIMIMOKH, BCTpEUalolIUecss Yy JeTe ¢
TPYJHOCTSIMU B OOYyYEHMHM TMpU HU3MEPEHHH YIJIOB TpPaHCHOPTHPOM. J[letn
COBMEILAIOT BEPILIVHY yIJIa HE C IEHTPOM TPAHCIIOPTHPA, & C TOYKOU MEPECCUECHUS
JyTU ¢ JIUHEHKoW. He moHMMaloT, Kakoe JeJICHUE MOKa3bIBAaET BEIMUHMHY yria (1o
KaKoM Jyre BeleTcs OTCYET). bolbliine TpyTHOCTH BO3HUKAIOT Y yUalIuXcs, KOTaa
BEJIMUYMHA W3MEPSEMOr0o YyIJIa BBIPAKEHA HE KpyriibiM 4uciaoM. COBMECTHUB
BEPIIMHY yIJIa C IIEHTPOM TPAHCIIOPTUPA, HEKOTOPHIE YUYEHUKU HE COBMEIIAIOT
JIMHENKY TPAaHCIOPTUpPa C OJHOM M3 CTOPOH yria. YacTo AeTH MEPEABUTAKOT HE
TPAHCIIOPTUP, 4 YEPTEXkK, €CIU OAHA U3 CTOPOH yria HE MapajuleibHa HUKHEMY
Kparo TeTpaau.

[Ipy mocTpoeHuM yYrioB ¢ NOMOLIBK) TPAHCIIOPTUPA YYallHUECs AOIMYCKAOT
yale BCEro OJHY OCHOBHYIO OIIMOKY: CTPOSIT Yroji HE 3aJlaHHBIM, a CMEXKHBIN C
HuM. Hanpumep, Hy»kHO noctpouTs yroua 30°, a OHM CTPOST yroJl HE 3aJaHHBIN, T.
e. 30°, a yros, cMexXHbIA ¢ HUM, T. €. 150°. IIppyueM B Cuiy HEKPUTHYHOCTH
MBIIIUIEHUS, HEYMEHNSI KOHTPOJIUPOBATh CBOKO JIESITENBHOCTh UX HE CMYLIAET, 4TO
ITOJIYYMJICS HE OCTPBIN, a TYIIOM yTOJl.

HaOntonenuss U OMBIT TMOKa3bIBalOT, 4uto s ydammxcs ¢ 3I[IP nerue
IIPOU3BECTU ITOCTPOCHUE YIVIOB C IMOMOINBI TPAHCIIOPTUPA, YEM UX HU3MEpPEHHUE.
CHauasia HaJI0 HAYYUTh BbIYEPUMBAThH YIOJl JAaHHOTO pa3Mepa, OTMeUas TPU TOUKU:
LHEHTP TPAHCIOPTUPA, HYJEBOW IITPUX HA I[EPECEUCHHH MOYTd U JIMHEUKHU
TPAHCIIOPTUPA U IUTPUX HA JAyre, COOTBETCTBYIOLIEH BenuuuHe yria. [locnenHnii
ITPUX JETH HAXOAAT, CUUTas OT HYJS KPYIVIBIMH JAECATKaMHU, OJHOBPEMEHHO
yKa3bIBas KapaHjamoM Ha mtpuxu gyru 10°, 20°, 30° u 1. 1. 10 3aJaHHOTO YHCIIA.
[Ipu »TOM, Kak TOKa3bIBAET OIBIT, KOJIMYECTBO OIMMOOK MPH HAXOXKICHUU
IpafyCHOM MeEphl yIjla Ha IIKaje TPAaHCHOPTHpA 3HAYMUTENIBHO COKPAIAETCs.
[TonyuuB (OTMETUB) TPU TOUKH, YUCHUKH UX COCAUHSIOT (TOUKY — BEpUIMHY yTJia
C IBYMs IpyTUMHU).
3aTeM ILIKOJBHUKHM y4YaTcsl pacnoJiaraTh TPAaHCIOPTHP Ha JUCTEe OyMaru TakuM
0o0paszom, 4TOOBI €ro IIEHTP COBIIAIaJ C 3aJITAHHOU TOYKOM.

[Ipu apyroMm BapuaHTE MOCTPOCHUS BBIYEPUMBACTCA MHPOU3BOJIbHAA TIpsiMas,
KOTOpasi JOJDKHA COJEpXKAaThb CTOPOHY yria. JleTh COBMEHAlT JIMHEWKY

TPAHCIIOPTUPA C 3TOM MPAMOM, OTMEUYAKOT HA MPSIMOM TOYKY — BEPLIMHY
Oynymero yria, a 3aTeéM OT HYJIEBOTO INTPUXa OTCUYUTHIBAIOT 3aJaHHOE
konnuyecTtBo rpamycoB (10°, 20°, ... u 1. a.). HyXHOe KOIMYECTBO TIpaayCcoB

OTMEYaIOT TOUYKOHN Ha MIOCKOCTH.



YOpaB TpaHCHOpPTHUP, OHU COEAUHAIOT ATy TOUKY BHE MPSIMON C TOYKOM-
BepmiHO. Ecnu mikonbHMKM 3a0yAyT, MO KaKoW Jyre TpPaHCIOPTHUPA OHU
MPOU3BOAMIIA OTCUET, TO MOXET OBbITh HENPABWIBHO BbIJE€NICHA BHYTPECHHSS
00JIacTh yrijia: BMECTO OCTPOTO yIjla OHM MOJIyYarOoT TYMOM Yrosl Wih HaoOOpOT.
[ToaTOMy BaxxHO, YTOOBI /10 BbIUEPUMBAHUS yIja OHM Ha3bIBAIM BHJ yTia, T. €.
KaKOH yroJj JOJKEH ObITh HAaUePUEH: MPsIMOM, OCTPBIN WJIU TYTOM.

JIist mpeiynpeskIeHrs TaKoro pojia OMMOOK MOJIE3HO MPEANIOKUTh YUalIuMCs
OMPENICNIUTh B TPajlycax pa3Mepbl MPSIMbIX, OCTPBIX U TYIbBIX YIJIOB (TIPSMBIE YTJIbI
— 90°, octpeie yrubl coxepxkatr or 0° mo 90°, tymbie — ot 90° go 180°,
pa3BepHyThiid yroa— 180°). IlocTtpouth yribl (U TPOU3BOJIBLHOM TIOJIOKEHUH )
3alaHHOM TpaycHoi Mephl: 15°, 90°, 30°, 800, 120°, 175°, 90°, pacnonaoKuB yTibl
Ha CTpPaHULE TETPagu MOJA COOTBETCTBYIOIIUMH pyOpukamMu: «OCTpbl€ YTIibD»,
«Tynbele yrme»y, «lIpsmele yraeDy. [[n8 BBINOJHEHWS OSTOTO  YINPAKHEHUS
HEOOXOAMMO pa3/leuTh, CTPAHMILy Ha 3 paBHBIE YaCTH, CHAEJATh 3aroJOBKU.
[Ipexxnie uem BBIUEPTUTH YTOJI, yUalluecs JT0JKHBI 001yMaTh, KAaKOW YTroJl TIOJDKEH
HOJIYYUTHCS U TJE €r0 CIEAYET PACIIOIOKHUTb.

[locnenHuii ciaydyail IOCTPOEHHUS YIVIA ¢ NOMOILBIO TPAHCHIOPTHpAa — KOIZA
3a/laHa npsiMas (CTopoHa OyAyIero yria) ¥ To4ka Ha MpsiMOil — BepIIMHA YTJIa.
[Ipu n3MepeHnu yriia ¢ MOMOUIBIO TPAHCIIOPTUPA YUHUTENb YUUT JETEU MPABUIBHO
COBMEILATh TPAHCHOPTHP C JJIEMEHTAMH Yrja: LEHTP TPAaHCHOPTHUpA JOJHKEH
COBNAJAaTh C BEPIIMHONW JAHHOTO YIJIa, JIMHEMKA TPaHCIOPTHPAa — PacloiaraTbCs
0 OJHOM M3 CTOPOH YyIJIa, BTOpas CTOpOHA yria — IepeceKkarb ayry
TpaHcnoptupa. Touka mnepeceyeHuss Oyrd TPAHCIOPTHpPAa CO CTOPOHOM yruia
MOKAa3bIBAET IPaJyCHYIO0 MEPY 3TOr0 yria.

JUist BbIpaOOTKM HAaBBIKOB IOCTPOEHUST M H3MEPEHHUs YIJIOB TpelyeTcs
JIOCTATOYHOE KOJUYECTBO YIOPAKHEHHHA. Yyammecs pabdoTaloT ¢ OOJbIIUM
MHTEPECOM, €CJIM YUUTEb OpraHU3yeT B3aUMOIIPOBEpKY pabot. Tak, cHavana aetu
CTPOSIT YTkl 1O 33JaHHBIM pa3MepaM WIM [POU3BOJBHBIX Pa3MEPOB,
YCTaHaBJIMBAIOT MX IPAAYCHYIO MEPY U YKa3bIBaIOT €€ Ha ueprexe yria. Ilocie
ATOr0 OHM OOMEHUBAIOTCSI paOOTaMU U OCYILIECTBIISIFOT B3aUMHBIN KOHTPOJIb.

Oco0EHHO Ba)XXHO HAYYWUThb H3MEPSATh YIJIBl B Pa3IMYHOM MX TMOJOKEHUHU.
VYyammecss ¢ TpyAHOCTAMH B OOy4Ye€HHMH, KaK IMPaBUJIO, TIPU WU3MEPEHUU YIjia B
HEMPUBBIYHOM [IJII HUX TOJIOKEHUU CTApaloTCs MOBEPHYTh UEPTEX TaK, UTOOBI
yroJ1 CHOBA MPHHSUIT MPUBBIYHOE MOJIOKEHUE, T. €. U3MEHSIOT MOJIOKEHUE YEPTEKa,
a He TpaHcnoptupa. U 31eck BaXHO, 4TOOBI IETM YCBOWJIM, YTO MPU MU3MEPEHUU
VTJIOB HY>KHO MEHSITh TI0JIOXKEHHUE TPAHCTIOPTHPA, a He yepTexa (puc. 18.).

Puc. 18,



He MeHee BaXHO HAay4YUTh yYalllMXCs MPaBUIBLHO OTCUMTHIBATH JEICHUS TIO
Jyre OT HYJIEBOT'O IITPUXA /10 TOYKH MEePECEYSHUs TyT'H CO BTOPOU CTOPOHOM yriia.
[lone3Hno pazgaTh ydyauuMcsi KapTOUYKM C H300pPAKEHUSIMH YIJIOB B Pa3HBIX
NOJIOKEHUSX. JIeTH W3MEpSIIOT YIUIbl, 3alUChIBAIOT UX TPAIyCHYIO MeEpy, 3aTeM
0OMEHMBAIOTCS KAPTOUKAMH JIJIs1 B3AUMHOTO KOHTPOJISL.

['oToBg ywanmmxcss K TOCTPOCHHIO TPEYroJbHUKAa [0 CTOPOHE U JIBYM
OpUIeKalluM yriaM, HEOOXOJAMMO HAyyuTb UX CTPOUTH YTOJN C Pa3Iu4YHbIM
MOJIO’)KEHUEM (Ha IUIOCKOCTH) €ro 00JIACTH 1O OTHOIIEHHIO K BEpIIMHE. MOXHO
IIOJIB30BAThCSl BBIPAKECHUSIMU: «YTOJI HAXOOUTCSA CIpaBa OT BEPIUMHBL. YTOJ
HaxXOJUTCS ClIeBa OT BEPIUMHB». B 3THX cilydasX AETH NpU NOCTPOCHHUM yTia
HYJIEBYIO TOYKY OTMEYAlOT CIpaBa OT LIEHTpa TPaHCIOPTHpa (T. €. OT BEPIIUHBI
yTiia) WK CJeBa.

Janee yuammecs YHOPaXHSIOTCS B UCIHOJIb30BAaHUU TPAHCIOPTHpA MpHU
U3YYEHUU MHOTOYIrOJIbHUKOB W MHpPU MX TOCTPOCHHH  (TPEYroJIbHUKH,
YETHIPEXYTOJbHUKH ).

B V knacce MmWKOJIbHUKH, OOydaromMecs IO aJalTHPOBAaHHBIM IporpamMmam,
3HAKOMSITCSL CO CMEXHBIMH YTJIaMH, U3y4aloT X CBOMCTBA, ONPENEISAIOT,- CKOJIBKO
IpagyCcoB COJIEPKUT YOI, €CJIU U3BECTEH APYToM, CMeXHbIN ¢ HUM (puc. 19).

Puc. 19.

HpH O3HAKOMJICHUHN CO CMCXKHBIMHU YIJIaMHU I.ICJ'IGCOO6P33HO OIIMPATLCA Ha
6OHBHIYIO CaMOCTOATCIBbHOCTE YHallIUXCH. Haur onpeIT IMOKa3bIBACT, YTO yHalIUMCH,
yCII€BAOMIUM 110 MATEMATHKEC, IOA CUIIY IIPHU CaMOCTOATCIbHOM PACCMOTPCHHUU
ABYX CMCIKHBIX YIJIOB OIIPCACIINTL UX cBoiicTBa. CiaOble ydamuecss TakKiKe MOT'YT
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JIaTh OMHMCAHUE CMEXHBIX YIJIOB, HO TOJBKO C MOMOINBID HAaBOSIIMX BOIPOCOB
yuutenst: «Uto nzobpaxeHo Ha ueprexke? CKOJIBKO YIJIOB 37€Ch Bbl BUAMUTE?
[Tokaxkute cTopoHbI mepBoro yriua. [lokaxure cTopoHsl BTOporo yria. Kakas
CTOpOHa y HUX o0mas? UTo Bbl MOXKETE cKa3aTh O JBYX JPYTrUX CTOPOHAX YIJIoB?
Kaxkue yribl Ha3pIBarOTCS CMEKHBIMU ?»

Janee ywammmcs IpeUIaraeTcs COCTAaBUTh CMEXKHBIC YIUIBI C ITOMOLIBIO
najoyeKk (IUIaHOK) W IJIACTWIMHA. 3aTeM HAYepTUTh MX B TETPaJsiX, U3MEPUTH
KQOKIBIA yroji ¢ MOMOLIBI0O TPAHCIIOPTHUPA U HAUNTH UX CyMMY. Tak Kak KaXIbIid
U3MEPSIT CBOM, UM HAYEPUEHHBIE YIJIbl, & CyMMa NOJIy4HJIach oquHakoBas — 180°,
TO JIE€TU CaMU CMOT'YT CEJIaTh BHIBOJ O CBOMCTBE CMEKHBIX YIJIOB.

VYuutens oOpamiaer BHHUMaHHWE IIKOJbHUKOB Ha TO, YTO CMEXHBIE YIJIbI
COCTaBIISIFOT pa3BEPHYTHIN yroJ, a pa3BepHyThIN yroua paseH 180°.

Korma mpencraBiieHHe O CMEXHBIX yriax OyaeT cpopMHUpPOBaHO, BHIUYHUCICHUE
yIia, CMEKHOTO C JAHHBIM, IPEBPALACTCS B BBIYMCIHUTEIBHYIO 33a4y U MOXET
BKJIFOYATHCS B YCTHBIM CYET HA BCEX YPOKAX MATEMATUKH.

CMexHbIE yIibl MOTYT OBITh PAcCCMOTPEHBl TaKK€ W Ha IpUMEpE YIJIOB,
oOpa3yoIuxcss Mpu nepecedeHuH AByX mpsmbix (puc. 20). PaBeHcTBO yriioB
MeX1y COOOM MOKET OBITh I0Ka3aHO C IIOMOILBIO ONPEIECICHNUS CMEXHBIX YIJIOB.

1) £ 1+ £3=180°

L2+ £3=180°

£3= 43 3paunt, £1=4£2
2) £3 + £2=180°

L4+ £2=180°

£2=42 3nauntr, £3=4£4

TakuM 00pa3oM, NpHU MEpPeceueHUuu BYX MNPSMBIX JOCTATOYHO H3MEPUTHh OJUH
yIOJ, OCTAJIBHBIE YIJbl MOYHO BBIYMCIHTH, MOJB3YSCh CBOMCTBOM CMEKHBIX
YTJIOB.

Hanpumep, npu nepecedeHHH JBYX MNPSMBIX OKa3aloCh, YTO OJWUH U3 OCTPBIX
yrioB paBeH 70°, HEOOXOAMMO BBIYUCIUTH BEIUUYUHY OCTAJIbHBIX YIJIOB.

L1+ £3=180°

£3=180°— £ 1

£3=4£4=180°—70°=110°

B03MOHO U Ipyroe peieHre NoCTaBICHHON 3a1a4u:

£1=4£2=70°

L1+ £2=70°+70° = 140°

L3+ £ 4 =360°—140° = 220°



YrpaskHeHus1 AJs1 3aKpensieHnsi H3MepeHns ¥ OCTPOeHHs YIJIOB ¢ MOMOIIbI0
TpPaHCHOPTHPA

I. PaCCMOTpI/ITe PUCYHOK N HA30BUTC BUJbI YIJIOB. CpaBHHTe HUX ITO BCJINYHNHC.

N 3

2. PaccmoTpuTe pUCYHOK U HA30BUTE IMILHIOK» QUTYDY.

B

D A

HazoBute snemenTsl purypsi Ne 2.

HazoBute (Bepiinny yria Ne 4, ero CTOpOHBI).
3. IIponomxuTte BbICKa3bIBaHUE: [ pamyc - 3TO yroii, paBHBIH ...

4. PaccMOTpUTE PUCYHOK U ONPEACIUTE BUIbI YIII0B, 00pa30BaHHbIE IPU
nepeceueHun npsameix. [IpounTaiite ux 0003HaUCHUE.

A K P

B ON

Onpenenute Bennunny yriaa AOC.

Ynpaxuenus Ne 2

BesinuuHa ocTpoOro, Tynoro, pa3BepHyToro, moJIHOro yrJja

1. ITox kKakUM YTJIOM OTHOCUTEIIBHO CTBOJIA PACIIOJIOKEHBI BETBU Y HAPUCOBAHHBIX
1 (0) ¥4

/\
/\

"\
A




a) MoJ yrjioM

0) moj yriaom

B) IO/ YIJIOM

2. BcTaBbTE HEJIOCTAIOIINE CIOBA B MPEIJIOKECHUS

a) BennunHa yrioB uzMepsercs B

0) IIpsimoit yroJ paBeH

B) OcTphIit yroa (6ombIie, MmeHbIIe), yem 90°

r) Tymoi yron (6omp1ie, Menble) yeM 90°, HO
(6omp1ie, MeHbIIIe), yeM 180°.

3. Paccmotpute pucynok. HazoBute Bce yritbl, n300pakeHHBIC HA PUCYHKE.

B
A O C
[IpomomkuTe BRICKA3bIBAHUS
a) IBa MPSIMBIX yIJjia 00pa3yroT YTOJL.
Ero BenuunHa paBHa
0) 1Ba pa3BEpHYTHIX yIiia 00pa3yroT yroJi. Ero Benuunna

paBHa

4.Kakoii yroi siBisieTcsl CaMbIM OOJBIIUM 110 BETUYUHE?
VYrpaxuenus Ne 3

Tpancnoprup. IlocTpoeHue yriioB ¢ nOMOIIBI0 TPAHCIIOPTHPA
1.ITpockIIOHSI# CTOBO TPAHCHOPTHUP MO MAAECKaM, BBIACIAA MaJCKHbIE OKOHYAHUS.

N.m. (...7) TpancniopTup

P.m. (...7)
Ho. (...7)
B.o. (...?)
T (...7)
[To. (...7)

2. BoruncnuTe BeNMW4YMHY yriia B rpagycax. Onpeaenure, Kakoro Bujaa 0yaeT
ITOJIyYEHHBIN YTOJL.

a) 1/2 pa3BepHyToro yria

0) 1/12 nonuoro yria



B) 1/3 mpsimoro yria
r) 5/6 pa3BepHYTOro yria
1) 0,1 momHOTO yria
e) 0,3 mpsmoro yria.

3. PaccMoTpuTE PUCYHOK M HA30BUTE HOMEPA MHOTOYT'OJIbHUKOB, UMEIOIINX
a) OJIUH IPSIMOM yTroJ

0) 1Ba MpsAMBIX yria

B) TPH MPSAMBIX yIjia

T') YEThIpe MPSAMBIX yTia

(V%]
NN

Ynpaxnenus Ne 4

N3mepenne yrjioB ¢ NOMONIbIO0 TPAHCIOPTHPA

1. PaccmoTpute pucyHok. HazoBuTe BHUI KaXKI0TO YIila U €ro TPaayCHYIO
BEJIIMYMHY.

e
Sl

2. PaccMoTpuTe PUCYHOK Y HA30BUTE JUIITHIOW DUTYDY.

OTBeETHI MPOBEPUTH U3MEPEHHUEM.



3. PaccmotpuTe pucyHOK U HaiiauTe ommoKy. OTBET 000CHOBATH.

\\135“ 90° 80°

4, PaCCMOTpI/ITe PUCYHOK. HazoBute HOMCpa YIJIOB B 3aBUCHUMOCTH OT UX BCIMYHH.

1

Yrpaxuenus Ne 5

Cmexnblie yribl. CyMMa CMeKHBIX YIJI0B

1. PaccmotpuTte pucynok. HazoBute Bce yriibl, H300paK€HHbIE HA PUCYHKE, UX
CTOpPOHBI, BEPIINHY.

A O C

2. IIpomomkuTe BBICKa3bIBaHHUE.
JIBa yria Ha3bIBalOTCS CMEXKHBIMH,

€CJIM OHHU UMCIOT 5

a JIB€ Ipyrue CTOPOHBI COCTABIISIOT

3. K xaxxzioMy yriy nopucyit BTOpoil yroJ Tak, 4To0bl MOJYYUIUCH CMEKHbBIC
yriel. YeMy paBHa ux cymma?

4.B Ta6JIHI_Ie YKa3aHbl BSJIMYHWHBI OJJHUX U3 CMCIKHBIX YIJIOB. Boruucaure
BCJIMYWHBI HCU3BCCTHBIX IPYI'UX YIJIOB.

VYron 1 |30° 46° 145°

VYron 2 120° 90°




VYnpaxunenus Ne 6

Cmexnbie yribl. CyMMa CMeKHBIX YIJI0B

1. PaccmoTpute pucyHok. Ha3zoBuTE mapbsl CMEKHBIX YIJIOB.
B M K K M

)

A C D P N A B N

2.00mbsacuure, nouemy yriasl ABM u MBN cMmexHbIe.

3. ABnsrotcs nu cMmexxubiMu yriibl AOB u BOC nHa pucynke?

A

O C

4. OnuH U3 CMEXHBIX yriaoB paBeH 50°. HaliTi BennynHy BTOPOTO CMEKHOTO YTJIa.

5. Paccmotpute pucynok. Halinure Bennunny yrioB KLN u LPN

Ynpaxuenus Ne 7

CyMMa yrJioB TpeyroJibHuKa

1. Beruncinre BEIMYMHY HEM3BECTHOIO YIJIA B KaXKJIOM TPEYTOJIbHUKE. Y KaKUTE
BUJ] KOKJIOTO TPEYTOJbHUKA B 3aBUCUMOCTH OT BEJIMYUHBI €TI0 YIJIOB.

<1 | <2 | <3| BUA TpeyrojabHUKA

a) |30°|60°| ?

6)|25°| 2 |75°

B) | 50°|30°| ?




2. B npsAMOYTOJIbHOM TPEYTOJIbHUKE OAUH U3 OCTPBIX YIJIOB paBeH 70°.
Beruucnure BeMu4rHy BTOPOTO OCTPOTO yIiia.

3. MoryT Ji1 yTiibl B TPEYTOJIBHUKE OBITh pABHBIMU
a) 30°,45°, 105°

0) 60°, 20°, 85°

B) 100°, 50°, 70°

OTtBeT 000CHOBATH.

4. HpOI[OJDKI/ITe BBICKA3bIBAHUC: CyMMa YIJIOB TPCYTI'OJIBHHUKA PABHA

Ynpaxuenus Ne 8

CymMa yriioB TpeyroJibHMKA

1.MoseT 1 B TpeyTroJbHUKE OBbITH
a) J1Ba MPsAMBIX yria’?

0) nBa TynbIX yria?

B) JIBa OCTPHIX yriia?

OTtBeT 000CHOBATH.

2.PaccMoTpuTe pUCYHOK, BrIuncinte Hen3BeCTHBIE YIubl TpeyrojabHuka ABC.

B

100° N\ 60°
A C

3. OnuH U3 yIJI0B TPEYroJbHUKA B 2 pa3a 0oJibllie Apyroro yria paBHoro 40°.
Briuncnute HEM3BECTHBIE YIIIbl TPEYTOJIBHUKA.

4. OnuH yron TpeyrojibHUKa paBeH 64°. Bropoli yroi B 2 pa3a MEHBIIIE.
Brruncnute HEU3BECTHBIC YIJIbI B TPEYTOJIbHUKE.



