4.4, N3yuyeHue COCTOSIHUS 00pPa30BATENbHBIX JAOCTH)KEHHMI YyYaluxcs
11 kyacca mo reoMmeTpuu

4.4.1. Beenenue

[IpoBepka TEOMETPHUECKOW  TOATOTOBKM  YYallUXCs  OJMHHAAUATBIX  KIJIACCOB
POBOJMIIACH HA KOHEYHOM JTarle SKCIIEPHMEHTA 110 MOJICPHHU3AINN CTPYKTYPBI U COJCPKAHUS
o0OpazoBaHus.

Llenbto paboOTHI ABISETCS M3yY€HHE MUTOTOBOW MOATOTOBKM yuamuxcs 11-ro kiacca mo
Kypcy reomerpun 10-11 xmaccos. [Ipu 3ToM omocpe0BaHHO MPOBEPSUIIOCh YCBOGHHE MaTepraa
Kypca TIaHUMETPUHA OCHOBHOH IITKOJIBI.

C noMoIpl0 HPOBEpPOYHOM pabOThl IUIAHMPOBAIOCH 3a(UKCUPOBATH JIOCTUIKEHUE
ydaluMcs HE TOJbKO YpPOBHS 0O0S3aTENIbHOW MOATOTOBKM YYalUXCs, HO W IOBBILIEHHOTO
YPOBHsI 00Y4EHHOCTH. DTO 00€CIIeUnIIo BO3MOKHOCTb MOJIy4UTh O0Jiee MOIHYI0 HHPOPMALIUIO O
COCTOSIHUM T€OMETPUYECKOH TMOJIrOTOBKH BBITYCKHHUKOB M 3aTE€M HCIOJIB30BAaTh  ITY
MH(OPMAIHIO ISl PEICHUs] Pa3IMYHbIX 3a7ad SKCIEePUMEHTa (Hampumep, Uil MOJACPHHU3ALUH
MHHUMYyMa COICp)KaHHusi M TpeOoBaHWII K 0a30BOM M MPO(UIBHON MOATOTOBKE yYaIHXCs).
Kpome Toro, craBuiach 3agada Noidy4duTh HHPOpMaLKi0 00 0COOEHHOCTIX, XapaKTePU3YIOIIUX
npoiiecc o0yueHust (Hampumep, 00 UCTIOIb3yEeMbIX YICOHUKAX).

HtoroBas paboTa cocTaBieHa B COOTBETCTBHUM C COJAEp)KaHHMEM OOydeHUs H
TpeOOBaHUSAMH, TMPEABABISIEMBIMM K 3HaHUAM M YMEHMAM ydalIMXcs JAEHCTBYIOLICH
MIPOrPaMMON OCHOBHOM LIKOJIBI.

3amaHusi TPOBEPOYHOM pabOTHl HANpaBICHBI HAa MPOBEPKY OCHOBHBIX YMEHHI,
(opMHpyeMBIX IIPU U3yYEHHUH Kypca:

- IOHUMATh YCIIOBHE 33JlauH, BJIAJETh COOTBETCTBYIONIEH TEPMUHOIOTHEN U CUMBOJIMKOM;

- n300pakaTh CTEPEOMETPHUECKUE TeNa, JeJaTh YEPTEkH, COMPOBOXKIAIOIINE YCIOBUE U
peleHue 3a1a4u, BBIACTSATh Ha YepPTekKe He0OXOAUMYIO TIPH PEIICHUH 33a1a4i KOH(PHUTYpaIHIO;

- IPUMEHATh U3Y4YEHHbIE ONpPEIENICHHs, CBOMCTBA M NPU3HAKU CTEPEOMETPUYECKHX Tell U
IUTAHUMETPUUECKUX GUryp, a Takke (GOpMyJIbl 1JIs1 BBIYUCICHUS JIMHEHHBIX 3JIEMEHTOB U yTJIOB
B MPOCTPAHCTBEHHBIX KOH(UTrYypamusax, BBIYUCIATH OOBEMBl W IUIOIIAAM TOBEPXHOCTEH
POCTPAHCTBEHHBIX TEIT,

- IPOBOJUTH JIOKA3aTEIbHbIE PACCYKICHUS IPU PEIIEHUH KOMOMHATOPHBIX T€OMETPHUUYECKUX
3aJa4 ¢ OJJHOBPEMEHHBIM HCII0JIb30BAHUEM CBOMCTB MHOIOI'PaHHUKOB U TE€J BpAILEHUS.

PaboTa cocraBneHa B 4eThIpeX BapHaHTaX, KaKbIi U3 KOTOPBIX COCTOUT U3 JBYX YaCTEH.
B mepByro dYacTh BKIIOYEHBI TPH 33JaHUsl, KOTOPbHIE ITO3BOJIIOT IPOBEPHUTH JOCTHKEHHUE
ydaluMcs ypOBHs 00s3aTeNbHOM IMOATOTOBKM IO Kypcy cTapiued mkosbl. Bropas uacTb
COJICPXKHT JBa OoJiee CIOXKHBIX 3aJjaHus, pelIeHne KOTOphIX TpeOyeT Oosee Tiy0oKoro ypoBHs
YCBOGHUS U3YYEHHOTO MaTepuaa.

Creungurka TreoMeTpuu, MpeXIE BCEro, OMNPENENsIeTcs €€ HalpaBICHHOCThIO Ha
(opMHpOBaHHE W pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUNA Y4YalIUXCs, JIOTHYECKOTIO
MBILICHHs], YMEHUI U HaBBIKOB MPOBEJICHUS T0Ka3aTeIbHbIX paccyxaeHui. [loaTomy Hanbonee
OOBEKTUBHBIC JIAaHHBIC, XapaKTEPU3YIOUIME YpPOBEHb CPOPMHUPOBAHHOCTH O3TUX YMEHHH U
HaBBIKOB, TIO3BOJIAIOT TMOJNYYUTHh 3a/JaHUS C Pa3BEPHYTBIM OTBETOM, TPEOYIOIIME 3aIHCh
o0ocHOBaHUs pemieHus. JTa GopMa 3amaHUid W ObLIa MCIOJIb30BaHA TPH COCTABJICHHUH TISTH
3aJJaHUi KaX/10Tr0 U3 BapUAHTOB UTOIOBOM pabOTHI.

BrimonHenue kaxaoro 3agaHusi oueHuBanoch oT 0 1o 3 06auioB MakCUMaJIbHO IO
CJICIYIOLM KPUTEPHUSIM:

3 - mpu BEpPHOM XOJie¢ DELICHHs 3a/la4d OCHOBHBIC IIard peIIeHUs OOOCHOBAHBI.
HeoOxonumele Ui pemieHusI YepTeXH IMPABHIBHO OTPAKAIOT YCIOBHE W XOJ PEIICHHS
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3agayn. [IpaBHIbHO BBIIOJIHEHBI BCe MPEeoOpa3oBaHMS W BBHIYMCICHHS, MOTYYECH BEPHBIN
OTBET.

2 - Ipy BEPHOM XOJIe PElICHUs 3a/1a4i 0OOCHOBAHBI HE BCE OCHOBHBIC LIATH PEIICHHS, HO
BCE TNpHBEIEHHBbIE OOOCHOBAaHUS - BepHBL [Ipu pemeHuH IOMyNICHBl HE3HAYUTEIbHbIC
HETOYHOCTH B YepTEXax, HErpyOble OMMOKHA MIIM OMUCKU B BBIUYMCIICHUSX, HE BIIHSIONINC
Ha NPaBWIBHOCTH JANbHEHIIEro Xojaa peuieHus. B pesynpraTe 3TUX OMMOOK BO3MOXKEH
HEBEPHBII OTBET.

1 — npu BepHOM Xojie pemieHHs 3agayd B OOOCHOBAaHMHM OCHOBHBIX IIAroB PEIICHUS
jnomymeHsl  omuOku. Ilpuw  pemeHun JomymieHsl rpyOble OHmMOKM B uYepTexax,
BBIUMCIICHUSX, HWCIOJIB30BaHbI HEBEpHBIE (GOpMyJsl. B  pesymbrate 3THX OMHUOOK
BO3MOYEH HEBEPHBII OTBET.

0 — HeBEepHBIH XOJ pEIICHMs 3ajJa4ud, MPU ITOM JHOO TaHO HEBEPHOE pelieHue, oo
3a7a4a He pelicHa.

MaxkcumanbHOe 4HciIo 0allIoB, KOTOPhIE y4alluecs: MOTJIM HaOpaTh 3a BBHIIIOJIHEHUE BCEi
paboThl, paBHO MATHAALATH OasIaMm.

C yd4eToM 3THX KPHUTEPHEB OTBETHI YYalIMXCS Ha 33/aHHS MPOBEPSUINCH YUHUTEIEM H
3aTeM MepenpoBEPSIINCH HE3aBUCHMBIMHU SKCIIEPTaMU B PETHOHE.

I'eomeTpust B MPOBEICHHOM HCCIEIOBAaHUN ObUIA “IIPEIMETOM I10 BBIOOPY ™, €ro BHIOpau
1851 yuenuk u3 23 perHoHOB, PU TOM BBIOOPKH IO pernoHam coctaBwiu ot 11 (SkyTus) mo
522 (CapatoBckas 007acTh) y4eHHKOB. MaKCHMaIbHOE YHCIIO ydalluecs ObLIO MPeaCTaBICHO
ot Caparosckoii (522), bpsirckoit (182) obmacteit 1 ropoga Mocksbl (279), 9TO COCTaBHIIO
0osiee TMOJIOBMHBI BCEX YYAaCTHHUKOB IPOBEPKH. Bpsin nmu Takyro BbIOOPKY MOXKHO CUUTATh
NPEJCTaBUTEIILHOW JUIsI BCEX BBIIYCKHUKOB SKCIEPUMEHTAJIBHBIX IMKOJ. [losTomMy aHamm3
Pe3yIbTaTOB MPOBEJCHHOTO HCCIIETOBAHUS OTHOCHTCSI TOJIBKO K JAHHOW BBIOOPKE M OTpakaeT
COCTOSTHHE T'€OMETPUYECKOH TIOJrOTOBKM YYAlMXCsl, MPHUHSIBIINX YYacTHE B BHINOJHEHUH
paboThI 10 reOMETPUHU TI0 COOCTBEHHOMY BBIOODY.

ConepxaHre M ypOBEHb CIIO)KHOCTHM MaTepuaia, BBIHECEHHOTO Ha KOHTPOJb, ObUTH
OIIpeZieIeHbl MUHUMYMOM COJICp)KaHHs M TPeOOBAaHMSIMHU K ITOJrOTOBKE Y4YaIIUXCs CTAaHAApTa
MaTeMaTu4eckoro oOpazoBaHus. Takoi ke MOAXOA K KOHTPOJIO 3HAHWUN M YMEHHH yYalluxcs
npumenstor 80,2% yuuteneil, uYTo cledyeT W3 aHalu3a IPOBEJCHHOTO AHKETHPOBAHHUS
yauTenel, oO0ydyaBIIMX BBITYCKHUKOB, TMPHHABIIUX yd4acTue B mpoBepke, a 43,5% Takux
yuuTeJIed OpHUEHTUPYIOTCS Ha METOAMYECKYIO JHUTEpaTypy IO KOHTPOJIO 3HAHWH M YMEHHH
ydaIuxcsi, B KOTOPOH TaKkKe OTPa)katoTcs TpeOOBaHMS CTaHapTa.

C moMoIbI0 aHKETUPOBAHMA yuMTeNeld Obuta moimyueHa HHpopmaus o0 yuyeOHUKax,
KOTOpPBIE WCIIOJIb30BAMCH TPH OOYYEHHH YYalIUXCsl, Y4YaCTBOBABIIMX B IPOBEpKe. OTa
nHdopmanus npeacTaBicHa B Tadbnuie 4.4.1.

Tabmuua 4.4.1

. B xauectse
Y4eOHsIit
VuebHuk JOIIOJTHUTCIIBHO

fipouece 1 IuTepaTyphl

A.Il. Kapn, A.JL. Bepuep. Maremaruka: YueOHbIe
1,5 3,3

noco6ust st 10 m 11 xiraccoB ryMaHUTApHOTO MPOdHIIS.
A. JI. Aunekcanapos, A. JI. Bepuep, B. U. Poikuk.
['eomeTpusi. YueOHuK IUIS 10-11 KJIACCOB 1,4 10
00111e00pa30BaATEIbHBIX YUPEKICHUM.
JI.C. AtanacsH u ap. ['eomerpusi. 10-11 kacchi. 49,6 13,2
A.B. Iloropenos. ['eomerpus. 10-11 kacchl. 44,3 33,8
N.M. CmupHoBa. ['eomerpus: YyeOHoe mnocobue s 01 26
KJIACCOB TYMaHUTAPHOTO MPODUJISL. ' ’
N.M. CmupnoBa, B.A. Cmupnos. ['eomerpus, 10-11, 0,6 4,7
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‘I/I. @. Hlapwbirun. ['eomerpus, 10-11. | 2,5 ‘ 18,5 ‘
AHanu3 aHKeT yuWTeded TMokasal, 4YTo, KaKk M B IPEeXHUE TOJbl, Haumbosee
pacrpoCTpaHEHHBIMUA OCTAIOTCS y4eOHUKH aBTOpckoro koyuiektuBa JI.C. ATaHacsiH U Ap. U
A.B. IloropesioBa, KOTOpbIE YYUTENIsI CYUTAIOT B OCHOBHOM COOTBETCTBYIOIIMMHU TPODUITIO
KJiacca.
4.4.2. XapakTepuCTHKA reoMeTpHUYeCcKOil MOAroToBKYU yyamuxcs 11 kinacca
3a BBITIOJIHEHHE PAOOTHI ydaluecs MOTJIM TOJYYUTh MakcuMmaiabHo 15 OammoB. B
tabnuue 4.4.2 mpeacTaBIeHO pacipeie]eHHE YUaluXcsl 10 YUCITy HaOpaHHBIX UMU 0aJlioB.
Tab6numa 4.4.2
bann 0123|456 |7 ]8]9]10]11[12]13]14]15

Hucino y4yeHHKOB,

HAaOPaBIINX 118|42| 67|82 |92|106|185|167|159(139|144|148|124|121| 74 |47

ITaHHEBII OaiII
% YYEHHUKOB,

HaOpaBIINX 6,3|2(35/43/5|62(11| 9 [85|75|7,7| 8 |6,7]6,8|4,6]3

ITaHHBII OaiI
1. C uroroBoii pabOTON CHpPaBWINCH, TO €CTh TOJYYWIM HE MeHee 5 OamioB 3a ee
BeInosiHeHue 82,9 % yyamuxcs. He cnpaBuiuck ¢ pabotoit 17,1% ygammxcs.

[Tpu BIMONHEHUH UTOTOBO# paboTel 34, 7 % (cM. Tabnuiy 4.4.2) BBITYCKHUKOB HaOpaiu
5 — 8 6ay1oB 32 BEITIOJIHEHHUE TEPBBIX TPEX 3a7ad. Takas OleHKa BHIIOJHEHHUS] HTOTOBON paOOTHI
HIO3BOJISICT CAETATh BBIBOJ, YTO YYalIHecs NMPOJECMOHCTPHUPOBAIM MOHMMAHUE YCIIOBHS 33134
00513aTeIBHOTO YPOBHS CIIOKHOCTH, YMEHHE BBIIIOJIHUTH YEPTEK IO YCIOBHUIO, BEIOPATh METOJ
peleHusi, HO JOMYCTHIN JOCTAaTOYHO IpyOble OIMOKH B CAMOM PELICHUU.

[Mpu BeImoNHEHNU UTOroBOM paboTsl 29,9% (cMm. Tabnuiy 4.4.2) BbITYCKHUKOB HaOpaiu
9 - 12 GammoB. DTH ydamyecs BIAJCIOT HE TOJBKO 0a30BBHIMH 3HAHMSAMHU M YMEHUSMH, HO
YCBOMJIM KypC T€OMETPHUH Ha YpOBHE, MO3BOJSIONIEM MM TPHCTYNUTh K PEUICHUIO U Oonee
CIIO’KHBIX 33/1a4.

JlocraTouHo ycmemHo ¢ pabotoit crpaBwimch 21,1% (cm. Tabmuny 4.4.2) ydammxcs,
KoTOpbie HaOpau 12 — 15 6ansioB, U3 HUX MOTYYHIN MaKCUMAITBbHYO OlleHKY (15 6amnos) — 3%.
OTH ydamuecs BIaACIOT HE TOJBKO 0a30BBIMH 3HAHMSAMH W YMEHHSMH, HO YCBOWJIH KYpC
T€OMETPUH Ha YPOBHE, IIO3BOJISIOIIMM UM YCIICIIHO PEIIaTh 3aa4H MMOBBIILICHHON CIIOKHOCTH.

2. BeimonHeHne 3aaHUi YEThIPEX BAPUAHTOB HMTOrOBOIl pabOThI (IPOLEHTHI BEPHBIX
OTBETOB) pe/icTaBJCHbI B TabuIe 4.4.3.

Tabmuna 4.4.3
Bapunant 1 2 3 4
Samanms ACIO YHAHKOE 595 456 424 376
% y4YeHHKOB, BBIIOJHUBIINX 33/IaHHE
1 (naOpaBumx 2 u 3 6aa) 82 83 81 82
% y4eHuKOB, HaOpaBmMX 3 OanIa 52 56 51 52
% y4YeHHMKOB, BBINOJHMBIINX 33/1aHHE
2 (naOpaBimx 2 u 3 6ayia) 3 2 4 7>
% yuyeHuKoB, HaOpaBmux 3 Oayuia 39 36 37 34
% ydYeHHWKOB, BBIOJHMBIINX 33/1aHHE
3 (nabpaBmmx 2 u 3 6asa) >4 53 49 53
% yuyeHHMKOB, HaOpaBmuXx 3 Oayia 25 27 23 24
% y4YeHHKOB, BBIIOJHUBIINX 3a/IaHHE
4 (nabpasimx 2 u 3 6aia) 38 38 44 44
% ydeHuKoB, HabpaBiux 3 6amna 17 18 20 21
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% y4YeHHMKOB, BBIOJHUBIINX 3a/IaHHEC
5 (nabpaBux 2 u 3 6asia) 31 34 38 35
% yuyeHuKOB, HaOpaBmMx 3 Oayia 13 13 17 14

Kak BugHo u3 tabmuuer 4.4.3, npumepHo 82% yuamuxcs (13 Hux 6omnee 50% mnomyunin
3 0Oamma) YyCHENIHO CHOPaBWIMCh C TEPBOM 3ajadeil BO BCEX BapWaHTax pabOTBL. ITO
CBHUJIETEJILCTBYET O TOM, YTO 3HAUYMUTENBbHOE OOJBIIMHCTBO YYallUXCs IOHUMAIOT YCIOBHE
3a[a4d, yMEIOT 10 OMHMCAHUIO MMPABHIBHO BBIIOJIHUTH YEPTEX, HAUTH CIOCOO PELICHHUS M BEPHO
pemnTh 3amady. llpw 3TOM OHM TPOJEMOHCTPUPOBAIM 3HAHHE TEOPETHUYECKOTO MaTepHaa,
CBSI3aHHOT'O C ONpEAEICHUAMHU LMIMHIPA, KOHyca U IIapa M HUX IEMEHTOB, YMEHHE CTPOMTH
IOpOCTEHIINE CEUYEHHUs KPYIIIbIX Tel. Y4alluecs XOpOoUIO BHUIAT B3aUMHOE DPACIHOJIOXKEHHE
KPYIJIBIX T€N U IUIOCKOCTU. KpoMe TOoro, oHM 3HAIOT M yMEIOT MPUMEHUTH (POpMYJIIBI TUIOIAAeH
OOKOBOW TIOBEPXHOCTH M OCHOBaHHS MPHU3MBI M KOHYCa, TOBEPXHOCTH IIapa, YMEIOT HalTh
JJIEMEHTBl OKpPY)XHOCTH, TNpuMeHsst TeopeMy Iludaropa u cBoiicTBa NPSAMOYIOJIBHOTO
TPEyTOJIbHUKA.

B nenom no Bcem Bapuantam (cm. tabnuiy 4.4.3) 6onee 70% yuanmxcs (M3 HUX OKOJIO
35% monyunau 3 Gaia) yCIENIHO CIPaBHIKCH CO BTOPOW 3adadcii. ITO CBUAETEIBLCTBYET O
TOM, YTO OOJIBIIMHCTBO Y4YalllUXCsd IOHUMAIOT YCJIOBHE 3a/adyd, YMEIT [0 OINUCaHMIO
NPaBUIbHO BBIMOJIHUTH YEPTEX, HAUTH CHOCOO pEelIeHUs M BEPHO peluTh 3afauy. Ilpu stom
OHU TPOJEMOHCTPUPOBAIH 3HAHUE TEOPETHUECKOT0 MaTepuana, CBS3aHHOTO C ONpeiesiCHHEeM
NPU3MBI B €€ DIIEMEHTOB, TMOHATHEM yTJIa MEXIy TUIOCKOCTSIMH; YMEHHE CTPOHUTH MPOCTEUIIHE
CEUEHUs NPU3MBI. Yyallluecs: XOpOoIlo BUAAT B3aMMHOE PACIOI0KEHNE MPSIMBIX U IIIOCKOCTEH B
npoctpaHcTBe. Kpome TOro, OHM 3HaIOT U YMEIOT IPUMEHATh CBOUCTBA YETHIPEXYTOJIbHUKOB.

Oxono 50% yuamuxcs (13 HEX 0KoJio 25% momyuwnu 3 Gajuia) XOpoIIo CHPaBUIIUCH C
TpeThell 3amaueil (cM. Tabmumy 4.4.3). DTu  yuamuecs NPOJCMOHCTPUPOBAIM 3HAHUE
TEOPETUYECKOT0 MaTepuana, CBA3aHHOTO C ONpEAEICHUEM IUPAMUIBl U €€ DJIEMEHTOB,
HOHATHEM YyIJla MEXIY IUIOCKOCTSAMHU M MEXAY NpSIMOl M MIOCKOCThI0. OHM XOpOLIO BUAST
B3aMMHOE PACIOJIOKEHUE MPSIMbIX M IUIOCKOCTEeH B mpocTpaHcTBe. Kpome TOro, OHM 3HAIOT U
YMEIOT TPUMEHHUTh TPHU3HAKH PABEHCTBA TPEYTOJBHUKOB MPH TPOBEICHHH HEOOXOIMMBIX
JI0Ka3aTeNIbHbIX PACCYKACHUM.

Oxouo 40% yuanmxcst (u3 HEX okoso 18% monmyunnu 3 Oania) copaBHIHCh C 3a1aduci
TOBBILICHHOTO YPOBHS CI0KHOCTH (cM. Tabmuny 4.4.3, 3amady 4). ITO CBUACTEIBCTBYET O TOM,
YTO OHM MOHMMAIOT YCJIOBHE 3aJaud, YMEIOT M0 ONHCAHUIO MPABHJIBHO BBHIMOJHUTH YEPTEXK,
HalTH cr1oco0 pelIeHus U BEpHO PEelInTh 3aady. JTH yJalluecs IpOoJAeMOHCTPUPOBAIM 3HAHHUE
TEOPETUYECKOT0 MaTepuasa, CBS3aHHOIO C MHOTOTpaHHUKaMH. MpPU3MOHM, NUPaMUAOH,
napajieNienune/ oM, TEeTpadApoM; TMoHATHEM oObema. OHM XOpOIIO BHIAT B3aWMHOE
pacroyio)keHue TMpsIMBIX M TUIOCKOCTEH B TpocTpaHcTBe. Kpome TOro, oHM 3HAIOT U YMEIOT
OPUMEHHUTH (POPMYJIBI HAXOXKAECHUS OOBEMOB MPHU3MBbl U MUPAMUJBI, CBONCTBO CpeJHEN JMHUU
TPEYTOJIbHUKA MPU MPOBEJCHUN HEOOXOIUMBIX JOKa3aTeIbHBIX PACCYKICHUH.

Kak BugHO u3 Tabmuipl 3 okosio 33% yvanuxcs (13 HuX okosio 15% nomyuwnu 3 6amia)
CIPaBUJIMCh C IIATOM 3ajJaded, KOTOpas TakKKe SBIAETCA 3aJadedl IMOBBILIEHHOTO YPOBHS
CJIO)KHOCTH M BKJIIOYaeT B ce0s peIKo BCTpeHaroulylocs KOHQUrypauuio. OTH ydaluecs
IPOJIEMOHCTPUPOBAIM 3HAHUE TEOPETHUECKOro MaTepualia, CBSI3aHHOTO co cdepoil u ee
3IIEMEHTAMH, TOHATHEM KacaHusi NpsMod U cdepbl. OHU CyMeNnu ONpEAETUTbh M MOCTPOHUTH
IUTOCKOCTh, B KOTOPOW JICKUT IAHHBIM YETHIPEXYTOJbHUK WJIM TPEYTOJbHHK, TMOHHUMAIOT U
YMEIOT IOCTPOMTh MHOTOTPaHHUK, HEOOXOOUMBIH [UIl PalMOHAIBHOIO Croco0a peleHHs
3agaud. Kpome Toro, mnpu pemieHMH S3TOM 3ajaud  ydamqgecs HPUMEHWIM MHOTO
IUIAHUMETPUUECKOro Marepuaia: ¢opmyiny ['epoHa A BBIUMCIEHUS IUIOIIAAN TPEYTOJIbHHKA,
teopemy Iludaropa, cBoiicTBa BIHCAHHOW © ONHUCAaHHON OKPYXXHOCTEW, CBOMCTBa
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YEThIPEXyTOJIbHUKOB, KaK IPHU IIPOBEACHUU HEOOXOANMBIX JJOKA3aTeIbHbBIX PACCyXkIEHUH, Tak U
JUISl IPOBE/ICHUS BBIYMCIICHUH.

4.4.3. OcHOBHbBIE BHIBOJbI M PeKOMEHIAIUN

1. VYyammecs, cnpaBuBIIHMECS C  HWTOTOBOM  pabOTO#, TMOKa3aau  BIIOJIHE
YIOBJIETBOPUTEIHHOE BIIAJICHUE CIECAYIOUMMH YMEHUSMHU!

- IOHUMATh YCIIOBHE 331U,

- TMPaBWIBHO BBITIONHATH YEPTEKH, COMPOBOXKAAIONINE YCIOBHE M pEIICHUE 3a1a4H,

BBIJICJIATh HAa YEPTEKE HEOOXOIUMYIO IIPU PELICHUH 337a4i KOH(UTYPALIUIO;

- HaXO/IUTh CIIOCO0 peIIeHus 3a/1auH;

- CTPOMTD MPOCTEUIIINE CeUEHUs KPYTIBIX TEll,

- IPUMEHATH (POPMYIIBI HaXOXKIEHHE TUIOMIaeH Guryp u oobema Ted,

- BUJIETh B3aMMHOE PACIOJI0XKEHHUE IPSAMBIX, IFIOCKOCTEN U T B IPOCTPAHCTBE;

- HCIIOJIb30BaTh CBOMCTBA MHOTOTPAHHUKOB M KPYIJIBIX TEJI NMPH BBIYMCICHUU YTJIOB U

JIMHEHWHBIX 3JIEMEHTOB IPOCTPAHCTBEHHBIX TEI;

- IPUMEHSATH (POPMYIIBI IJIOIAAEH U 00HEMOB,3

- NCIOJIb30BATh INIAHUMETPUUECKUE CBEJICHUS IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1ay;

- IPOBOJIUTH JOKa3aTeIbHbIC PacCy KJICHHs MIPH PELICHUHU 3ajiau.

Otcrona ciaenyer, 4To ydaluecs:

3HAIOT OCOOEGHHOCTH M300PaKEHHS NMPOCTPAHCTBEHHBIX TeNl KAaK IUIOCKHX T'€OMETPHUECKUX
OOBEKTOB, OCHOBHBIE CBOMCTBA IPOCTPAHCTBEHHBIX TeJ, (OPMyJbI, BBIpa)KaroLIUe
3aBHCUMOCTH MEX/ly T€OMETPUYECKUMHU BEIUYMHAMU,
YMEIOT TPHUMEHATh HU3yUYEHHBIC CBOWCTBA CTEPEOMETPUYECKUX Tel M (opMynbl JuIs
BBIUUCIICHUS JIMHEHHBIX JJIEMEHTOB M YIJIOB B MPOCTPAHCTBEHHBIX KOH(MUTYpALHUsX,
UCTONb30BaTh  IJIAHUMETPUYECKHE  CBEJIEHMs  JJI1  ONMCAaHUA M HCCIEOBaHUsA
OPOCTPAHCTBEHHBIX  (OPM,  BBIUMCIATH  00BEMBI W IUIOIIAAM  TOBEPXHOCTEH
IPOCTPAHCTBEHHBIX TEJ, PEIIATh 33a4 Ha JOKA3aTEIbCTBO.

2. Bmecte ¢ TeM aHanmu3 pe3ysbTaTOB pabOTHI MOKa3ajd, YTO y 3HAYMTEIBHON YacTh
ydanuxcsi HanOoJbIINe 3aTPYIHEHHST BBI3BAIM 3a]a4ll Ha JIOKA3aTeIbCTBO (3amada 3 KaIoro
BapHaHTa), IOCTPOCHHE cedeHui (3a1a4n 1, 2 u 5 kax10ro Bapuanrta) 1 KOMOMHATOPHBIC 3aa4H
(3amaun 4 w 5 kaxmoro BapuaHTa). AHamM3 padOT ydYamMxcs IOKa3al, 4To Haubojee
pacrpocTpaHeHHBIMU HEJOCTATKAMH NIPY PEUICHNH 33134 SIBIISTFOTCS:

- HEyMEHHUE YBUJETh IPOCTPAHCTBEHHYIO KOH(PUTYpAIMIO U OTPA3UTh €€ Ha YEPTEKE;

- HEyMEHHE MOJIHOCTBI0 00OCHOBATh PeIlICHHE 3a1aun (HEe BCe OCHOBHBIC IArd PELICHHS
YYEHHUK MOCYUTa] HEOOXOJUMBIM OOOCHOBBIBATh, HE BCE NMPHUBEACHHBIE 0OOOCHOBaHMS —
BEPHBI);

- HCIIOJIb30BAHNE HEBEPHBIX (hOPMY!I;

- OIIMOKH B BBIUMCIICHUSX, HE BIMSIOIIME Ha IPAaBUIBHOCTD JabHEHIIETro X04a peIeHusl.

3. Jlns mpeononeHUs STHUX HEIOCTaTKOB HEOOXOAMMO YAENATh OOJbIle BHUMAaHUS
Pa3BUTHIO TIPOCTPAHCTBEHHBIX MPEICTABICHUA YYalIUNXCS W TIPOBEICHHUIO JIOKA3aTEIbHBIX
paccyxnaenuit. Jljist aToro cienyer:

- aKTUBHEE UCIOJIb30BATh B Mpoliecce 00yUeHUs: MOJENIN U HarJsAHbIe TOCOOuUS;

- OoJIbIIE YIeNATh BHUMAHUS PEIICHHUIO 33/1a4 Ha IOCTPOCHHUE CEUCHHIA;

- 00YYEeHHIO IIKOJBHUKOB YMEHHUIO BBITIOJIHATH YEPTEXKH IO ONMHCAHUIO T€OMETPHUYECKON
CUTyallMM B 3ajaye, /eJaTh JOMOJHUTENIbHbIE MOCTPOEHUS, CONPOBOXKIAIOIINE PEIICHUE
3aJlauu, BBAETATH HA YepTeke He0OX0ANMYIO MPH PEeIIeHUH 3aJjaui KOH(UTypalHio.

- 00YYEHHUIO LIKOJHbHUKOB YMEHHIO MPUMEHATH AITOPUTMBI M MPOBOAUTH J0KA3aTEIbHBIC
paccy>XIeHHs TP PEICHUHN 3a7ad IMPOIBUHYTOTO YPOBHSI.
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