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1.IlepedyeHp KOMOETEHIINI C YKa3aHUEM 3TANoB UX (POPMUPOBAHUS B MPOIECCE OCBOCHUS

N 1
o0pa3oBaTeabHON MPOTrpaMMBbl

Oransl popMUpOBaHUS

Ko 1 HaMeHOBaHUE KOMIICTECHIINU
JAIIK-3.  CnocobGeH  OCYHIECTBISATH  MPOQPECCHOHATBHYIO
JESTeIbHOCTD, HAIpPaBJICHHYIO Ha JOCTHKEHUEC
00pa3oBaTeNbHBIX PE3YIbTATOB O0YYAIOIINXCS B COOTBETCTBHH C
TpeOOBaHUAMHU denepaiabHOTO rOCy/IapCTBEHHOTO
00pa3oBaTeNLHOTO CTAHIAPTA.

1.PaboTa Ha y4eOHBIX 3aHITHSIX
2.CamocTosiTenbHas paboTa

2. Onucanue nokasaTeseil U KpUTepUeB OICHUBAHUS KOMIIETCHIIMN Ha pa3IMYHbIX 3Tanax

2
uX (POPMUPOBAHUS, OMMCAHUE IIKAJT OLEHUBAHUS

OuenuBa | YpoBeHb Orarsl Onucanue nokasaresnei Kpurepun | Ilkana
eMbIe chopmup | ¢popmuposa OLICHUBAaH | OLEHUBAH
KOMIIETE€ | OBaHHOC HUS usi usi
150005051 TH
JIIK-3 [Toporos | 1.Pabora Ha | 3Hath:  MeTonasl  ocymectBieHus | [Iposepka | [lkama
13774 yueOHBIX npodeccnoHanbHOM  EATEIbHOCTH, | JIOMAIHUA | OLICHUBAH
3aHATHIX HANpaBJIECHHON Ha JIOCTHKECHUE | X 3aJjaHuid, | U
2.Camoctosi | 00pa3oBaTeIbHBIX pe3yabTaTOB | TECTUPOBA | TOMAIIHET
TeJIbHas oOyvaroruxcss  1mo  ¢Gu3MKe B HUE, 0
paboTta COOTBETCTBUU ¢  TpeOOBaHUSMHU | YCTHBIH | 3a/aHUA,
denepanbHOTO roCyJIapCTBEHHOTO ompoc IKasna
00pa30BaTenpHOTO CTaHaapTa. OLICHUBaH
YMers: OCYILIECTBIIATH us
npodeccuoHaNbHyI0  JIEATeIbHOCTb, TECTUPOBA
HalpaBJIEHHYI0O  Ha  JIOCTHXKEHUE HUS,
00pa3oBaTeNbHBIX pe3yabTaToOB IKana
oOyvaroruxcsi  1mo  ¢u3MKe B OIICHUBAH
COOTBETCTBUU ¢  TpeboBaHUAMU us
denepanbHOTO roCyJIapCTBEHHOTO YCTHOTO
00pa30BaTeNpHOrO CTaHapTa. onpoca
[IponBun | 1.PaGota Ha | 3Hate:  Metoasl  ocymiectBienus | [Ipoeepka | [llkama
YTBIN y4eOHBIX npodeccHoHabHOM  JEATEIbHOCTH, | JIOMAIHUA | OIICHUBAH
3aHATHUIX HaMnpaBJIE€HHON Ha JIOCTIDKCHHE | X 3aJaHuM, | Us
2.CamocTosi | 00pa3oBaTEIbHBIX pe3yabTaTOB | TECTUPOBA | IOMAIITHET
TeIbHas oOyvaroruxcsi  mo  ¢u3nKe B HUE, 0
pabota COOTBETCTBUU ¢  TpeOOBaHUSMHU | YCTHBIH | 3a/IaHUA,
denepanbHOTO TrOCYyJIapCTBEHHOTO ompoc, IKasa
00pa30BaTenpHOTO CTaHIapTa. MpaKTUYeC | OLICHUBAH
YMeTh: OCYIIECTBIISATh Kast us
npoecCHOHANBHYIO  JI€ATENbHOCTD, | MOATOTOBK | TECTUPOBA
HalpaBJIEHHYI0O  Ha  JIOCTHXKEHHUE a HUS,

1 v
YKasblBaeTcs MHGOPMaLMsA B COOTBETCTBUM C YTBEPKAEeHHOM P,

2 v
YKa3sblBaeTcs MHGOPMaLMA B COOTBETCTBUM C YTBEPKAeHHOM P,




00pa3oBaTeNbHBIX pE3yJIbTaTOB nIKanza
oOydatomuxcst 1o  (Qu3uke B OIICHUBAH
COOTBETCTBUM  C  TpeOOBaHUSIMHU us
denepalibHOTO roCyAapCTBEHHOTO YCTHOI'O
00pa30oBaTEeNbHOIO CTAHJAPTA. orpoca,
Brnaners: CIIOCOOHOCTBIO HIKaza
OCYLIECTBIIATh  MPO(ECCHOHAIBHYIO OLICHUBAH
NESATENIbHOCTh,  HAlPaBICHHYIO  Ha us
JOCTUKCHHE 00pazoBaTeIbHbIX IIPAKTHYE
pE3yabTATOB o0yJarmomuxcs 1O CKOI
¢busnke B COOTBETCTBUHU C IIOATOTOB
TpeOOBaHUAMHU ®denepalibHOTO KU
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa.
Omnucanue mkan OICHHUBAHUA
ITIxana OICHHBAHUS OIIPOCOB
Kpurepun ouneHnBanus MaxkcumanbHOe
KOJIMYECTBO
0aJIoB
YcBoeHne MaTepuaa, IpeayCMOTPEHHOTO TPOrpaMMoi 3
YMeHue BBIOJIHATD 33JJaHusl, IPEAYCMOTPEHHBIE TPOrPaMMOil 3
W3ydeHnue nurepaTypsl, IpeyCMOTPEHHON IPOrpaMMOn 3
N3yuenue yuebHoi nurepatypsl, UHTEPHET — pecypcos, nmpenycMOTpeHHBIX 3
IIpOrpaMMoin
YMeHue caMocToATeabHO (hOPMYIHPOBATh BBIBOABI IO MTPOOIEMaM, 3
IIPEYCMOTPEHHBIM IPOrpaMMON
VY CTHBIN OTBET CTy/I€HTa 3aCUUTHIBACTCS, €CIIM OH HaOpas He MeHee 7 OaioB.
[ITkana oneHUBaHUS JOMAIITHETO 3aJlaHUS
Kpurepun onenuBanus MakcumanbHOE
KOJIMYECTBO
0amu1oB
Onwucanus neicTBys NpuOOPOB 4
OnucaHne TEXHUYECKHUX XapaKTEePUCTUK MPUOOPOB 4
Onucanne SKCIEPUMEHTAIILHON YCTAaHOBKH 4
Onucanne GpU3NIECKOro HIKCIIEPUMEHTa 4
Onucanue npeanojaraeMpix pe3yibTaToB (PU3MYECKOr0 IKCIIEPUMEHTA 4
IIIkxana OLCHHNBAHHA TCCTUPOBAHUA
Kpurepun oneHnBanus MakcumanbHOE
KOJIMYECTBO
6ayu10B
3HaHue conepkaHusl yueOHOTO MaTepuaia 3
YMeHHE IPUMEHATh 3HaHUS B 3HAKOMOM CUTYyallUH 3




w

YMeHue npuMeHsITh 3HaHUsl B U3MEHEHHOW CUTYyalluu

w

YMeHue NpUMEHSTh 3HaHHS B HE3HAKOMOM CUTyalluH

Vmenue pelaTh 3aJa4n UCCIICA0BATCIbCKOI'O XapaKTepa 3

[ITxana OlleHUBAHUS NPAKTHYECKON NOATOTOBKH.

Kputepuu onenuBanust baer

1. mpakTudeckoe 3aJJaHuE BBIIOJIHEHO B YCTAHOBIICHHBIN CPOK C UCTIOIB30BAHUEM

PEKOMEH Il TIPEITo1aBaTeIs;

MMOKa3aH BBICOKHI YPOBEHb 3HAHUS U3YUYEHHOTO MaTepHualia 1o 3a/IaHHON TeMe,

3. yMeHwue riay0oKo aHATM3UPOBATh MPOOJIEMY U JenaTh 0000IIAIIINE TPAKTHKO- 8-10
OpPUEHTUPOBAHHBIC BHIBOJIBI;

4. pabota BbINOJIHEHA 0€3 OMIMOOK M HEJOYETOB WJIH JIOMYIIEHO He 0oJiee OJJHOTO
HEeJI0YeTa.

no

1. mpakTuyeckoe 3aJlaHue BBIOJIHEHO B YCTAaHOBIEHHBINM CPOK C UCIIOIB30BAHUEM
PEKOMEHIallui MTpenoiaBaTels;

2. TOKa3aH XOpOIIUK yPOBEHb BIIAJICHUS U3yYECHHBIM MaTepUaIOM IO 3a/1aHHOM
TEME, 5-7

3. paboTa BBINOIHEHA MOJIHOCTHIO, HO JIOMYIIECHO B HEH:

a) He OoJiee oHOM HErpyOOo# OMIMOKH U OJHOTO HEI0YeTa

6) nnu He 6osiee TBYX HEJIOYETOB.

1. IMPAKTUYCCKOC 3aJaHHUC BBIIIOJIHCHO B yCTaHOBHGHHBIﬁ CpOK C HaCTUYHBIM
HUCIIOJIBb30BaHUECM peKOMCHI[aLII/Iﬁ IIperioaaBaTeCJIAd; 2.4

2. MMPOACMOHCTPHUPOBAHBI MUHUMAJIbHBIC 3HAHWA 110 OCHOBHBIM TEMaM
HU3YUYCHHOI'O MaTCpHraJia.

1. yucno ommMOOK U HET0UYETOB IPEBOCXOJUT HOPMY, IIPU KOTOPOH MOKET ObITh
BBICTABJICHA OLIEHKA «yJOBJIETBOPUTEIBHO)» WU €CIIA IPABUIBHO BBIIIOJIHEHO
MeHee MOJOBUHBI 33JaHMUS; 0-1

2. ecnu o0y4aroIuiicsl He IPUCTYNall K BBITOJHEHHIO 3aJIaHHsI WM IPABUIBHO
BBITIOJTHIIT HE OoJiee 10 mpo1eHTOB BCeX 3adaHmil.

3. KoHTtponbHbIe 3a/laHus WU WHBIE MaTepuajbl, HEOOXOIMUMBIC ISl OIICHKH 3HAHWM,
YMEHHM, HaBBIKOB U (WJU) ONbITa JCATEIBHOCTH, XapaKTepU3YIOUIUX  OATallbl
dhopMupOBaHUS KOMIIETCHITUHN B MPOIECCEe OCBOCHUS 00pa3oBaTEILHON MTPOTrpaMMBbl

Tekymuin KOHTPOJIb

JIIK-3. CriocobeH ocyiiecTBIsATh NPOo(HECCHOHANBHYIO JIEATeIbHOCTh, HAMPABJICHHYIO Ha
JOCTUKEHHUE O00pa30BaTENIbHBIX PE3yJbTaTOB OOYyYaloOmMXCSI B COOTBETCTBUM C
TpeboBanusiMU DeepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTA.

3HaTh: METOABI OCYIIECTBJICHHS MPO(PECCHOHATLHON IeATEIHLHOCTH, HAMpPaBICHHOW Ha
JOCTIDKEHUE 00pa30BaTENbHBIX PE3YIBTATOB 00YYAIOMUXCS MO (PU3UKE B COOTBETCTBHUH C
TpeboBarmsIMU DeepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEeILHOTO CTaHAAPTA.



3ananus, Heobxoaumble i omneHuBaHust chopmupoBanHoctd [I1K-3 Ha moporosom
ypOBHE

ITepedeHb TeM JOKIIAI0B MO IUCIUTLUIMHE

1.MeTtoanka BBEJICHHUS ITIOHITHS «CHUCTEMa OTCUETAY.
2.MetoiMKa BBEJICHUS IOHATHUS «YCKOPEHHUEY.
3.MeTtoarKa BBEICHUS TTOHITUS «IIEPEMEIICHUS».

4 MeToauKa BBEJICHHUS IMMOHITHS «Macca.

5.MeTtoauka BBEJCHUS ITOHATUS «CUJIa».

6.MeTo1Ka BBEJCHUS MMOHSITHUS «IHEPTUSI.

7.Metoauka BBEICHHS OHATHS «MEXaHUYECKAsl padoTay.
8.MeTtoaunka BBEACHHUS TOHATUS «UMITYJIbC TEIAY.
9.MeTtoanka BBEACHHS ITOHSITHS «JaBJICHUE.
10.MeToauka BBEJICHUS TIOHSITUS «TEMIIEpaTypay.
11.MeToauka BBEJCHUS TTOHATHUS «JaBJICHUE HUCaIbHOIO Ta3ay.
12.MeTtouKa BBEACHHS MOHATHUS «BHYTPEHHSSI SHEPTHD».\

3ananus, HeoOxoaumbie NI onleHuBaHusi chopmupoBanHoctu JIIK-3 Ha mpoaBuHyTOM
YpOBHE

[TepedeHn TEM TOKIAOB MO JUCITUTIIHHE

1.MeToauka BBEAECHUS MOHITHUSA «KOJINYECTBO TEILUIOTHIY.

2.MeTtoauka BBEICHUS TIOHATUS «HATIPSHKEHHOCTD JICKTPUICCKOTO TIOJISD».
3.Metoauka BBeCHHS TIOHITHS «Pa3HOCTh TOTCHITMAIOB.

4 MeToauka BBEACHUS TOHITHS «OHEPTHSI SJICKTPOCTATHUECCKOTO TIOJIS.
5.MeTtonuka BBEACHUS ITIOHATHS «CHJIA TOKAY.

6.MeToiMKa BBEACHUS MTOHATHS «QJICKTPUYECKOE HAIPSIKCHUECY.
7/.MeToKa BBEACHUS TTOHATHS «QJISKTPHYECKOE CONIPOTUBIICHUE.
8.MeTonnka BBEACHUS IMOHITHUS «MHIYKIIAS MArHUTHOTO TIOJIS.
9.MeToMKa BBEACHUS IMMOHIATHS «IIEPHOJT KOJICOAHUI .

10.MeToarka BBeAECHUS MOHITHUS «4aCcTOTa KOJIeOaHUID.

11.Metoauka BBeqeHUS TOHSITHUS «JIMHA BOJHBD.

12 . Mertoauka BBEJICHHUS TIOHATHS «SJICPHBIC CHIIBI.

YMeTh:  OCymIeCTBIATh  MNPOGECCHOHAIBHYIO  JACSATEIbHOCTh, HAMPABJICHHYIO  Ha
JOCTHKEHNE 00pa30BaTEIbHBIX PE3yJbTaTOB O0yJarouXcs 1Mo (GU3UKE B COOTBETCTBUU C
TpeboBaHusIMU DeepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaH1apTa.

3aganus, HeoOXxoaumble s oneHuBaHus chopmupoBanHoctd JI1K-3 Ha moporoBom
YPOBHE

IlepeueHb NpUMEPHBIX TECTOBBIX 3aJaHUU MO TUCLMUIUIMHE
1. BeiOepuTte npaBUIbHBIN OTBET.



VYkaxxnute 0OCHOBHYIO Uet0 pedopMbl oOpa3zoBanus 1o ¢pusmuke B Poccun konma X1X
BEKa, MPOBEAEHHYIO MO/ pyKOBOACTBOM Ipodeccopa H.A.YmoBa:

1) [ToBbIIICHNE HAYYHOTO YPOBHS

2)O0ecriedeHune TOCTyITHOCTH

3)Pa3BuTHE TBOPYECKUX CIIOCOOHOCTEH

4)O06ecrieueHne 5KOHOMUIHOCTH 00pa30BaHuUs

2. BoibepuTe npaBUIbHBINA OTBET.

Ykaxxute OCHOBHYIO HIet0 peopmbl 00pazoBanus o ¢pusuke B Poccun 70-X romoB
MPOULIOTO BEKA, NPOBEAEHHYIO IO PyKOBOACTBOM akajaemuka M. K. Kukonna:

1)IToBBIIICHHE HAYYHOTO YPOBHS

2)O0ecniedeHue TOCTyITHOCTH

3)Pa3BuTHE TBOPUYECKUX CIIOCOOHOCTEH

4)O06ecrieueHrne 5KOHOMUIHOCTH 00pa30BaHuUs

3. B xakux eguHUIAX BbIpakaeTcsl B KBAHTOBOU (pU3uKe sHEprusi?
1) DnekTpoH - BoJbT (3B)

2) Kynon (Kui)

3) I'peii (I'p)

4) Bart (BT1)

4. YcTaHOBHUTE COOTBETCTBUE MEXAY HAYYHBIMU OTKPBITUSIMU M UMEHAMU YUYEHBIX,
KOTOPBIMHU 3TH OTKPBITUS IPUHAAJIEKAT. 3alUIIUTE B TAOJIMIly BEIOpAaHHBIE LIU(PPHI O]
COOTBETCTBYIOIIUMH OYKBAMH.

Hayunsle oTKpBITHS YuéHnble
A) SIBneHust paTnoaKTUBHOCTH, JOKA3ABIIEE CI0KHOE CTPOCHHE 1) 2. Pesepdopn
aToma

2) x. Yensuk

3) A. bexkepeinb

b) OkcnepuMmeHTalbHOE 10KA3aTEIBCTBO CYIIECTBOBAHUS S1pa
BHYTPH aTOMa 4) M. Tlnank

5. YcTaHoBUTE COOTBETCTBUE MEXAY TeslaMu COJTHEYHON CUCTEMBI U UX
npuMepamMu. 3anuiuTe B TabJUIly BbIOpaHHbIE HUQPHI 0T COOTBETCTBYIOIIMMH OYKBaMHu.

Temna CosTHEYHOM CUCTEMBI [Ipumeps! Ten
A) EcTecTBeHHBIN CITYTHUK IJIAHETHI 1) Kometst
2) Mepkypuit
3) FOnurep
b) Mansie tena CoaHEUHOU CUCTEMBI 4) ®oboc




3ananusi, HeoOXoauMble a7si oueHuBaHusi copmupoBannoctu /I1K-3 Ha mpoasunyTOM
ypOBHE

[lepeueHb NpUMEPOB TOMAIIIHETO 33/IaHUS IO TUCLUIUINHE

O3HAaKOMBTECh C YCTPOMCTBOM M MPHUHIMUIIOM JACUCTBUSL (DU3UUECKUX TMPUOOPOB,
POYNUTAB TEKCT HIKE.

Masmnukosvli maxomemp COCTOUT W3 OTBECA, 3AKPEIUIEHHOTO B BEPXHEH 4YacTu
npubopa. Korma nmuck mpuUBOAAT BO  BpaIleHHWE, TaxOMETp VACp)KHUBAaeTCs Ha
ONPEJEICHHOM JIeJI€HUHU. ECciii BEIYMCINTD BPEMS OJHOTO MOJHOr0 000pOTa AUCKA, MOKHO
0KHJIaTh, YTO JIUCK JIeNIaeT OJUH 00OpOT 3a JBE CEKYH]Ibl. Y BEJIMYUB CKOPOCThH BpaIllCHUS
JMCKa J10 OTKJIOHEHHUSI MAsITHUKOBOTO TaXOMETPA JO0 BTOPOTO KPYHHOIO JEJIEHUS, MOXKHO
ONPENEIUTh BPEMsI OJHOTO MOJHOTO 00OpOTa JAMCKAa NPH HOBOM NOKA3aHHHM TaXOMETPA.
OHO MoOXkeT ObIThb paBHBIM 1 c. OTKIOHEHHE MAasITHUKOBOTO TaxoMeTpa 10 BTOPOIO
KpPYITHOTO JIeJIEHUsI COOTBETCTBYET YIJIOBOM ckopocTu 1 06/c.

Brnangets:  cOCOOHOCTBIO ~ OCYIIECTBISATH  MPO(GECCUOHATBHYIO  JEATEIbHOCTD,
HaIpaBJICHHYIO Ha JIOCTHXKEHHE 00pa30BaTEIbHBIX PE3yIbTaTOB 00yJaromuxcs mno Gusmnke
B COOTBETCTBHM C TpeOoBaHUsiMU DenepanibHOr0 roCyJapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHjapTa.

3ananus, HeoOXoaumbIe I olieHuBaHusi chopmupoBanHoctu JIIK-3 Ha mpoaBuHyTOM
YpOBHE

[Tepedens 3a1aHmil AJIs1 TPAKTUUECKOM MTOATOTOBKHU

O3HAaKOMBTECh C YCTPOMCTBOM M MPUHUHUIIOM JAEUCTBUS (DU3UUECKUX MPUOOPOB,
MPOYUTAB TEKCT HUKE.

Mawuna yenmpobedxcnasi COCTOMT W3 KOpIyca, BHYTPU KOTOPOTO YKpEIUIEH
mnuHaenb. OH OPUBOJUTCA BO BpAIEHHE PYKOSITKOW, COEIWHEHHOM C 4YEepBAYHOU
nepenaueit. [{eHTpoOexHy0 MaIIMHy MOXHO YKPEIUISTh B IITaTHBE.

[Tpumep nabopaTopHoit pabOTHI MO AUCIUILIUHE
«M3mepenue korhuireHTa TpeHUs: CKOTBKCHUS
[Tens pabdoTBs: usMeputrh KOIPGUIIUECHT TPEHUS CKOJBKEHUS JIEPEBSIHHOTO
Opycka 1o AepeBSIHHOMN JTUHEIKE ABYMS pa3IMuHbIMU CIIOCOOaMH.
OOGopynoBaHM MU e JAEPeBIHHBIA OpycoK, HAOOP TPy30B, TUHAMOMETD,
JIepeBsSIHHAS JIMHEWKa, U3MEpUTEIbHAs JICHTA.
Teopernuyeckoe o6OCHOBaHUEC
1. IlpuHuunuanbHash cxema MEepBOro crnocoba u3MepeHus Kodd@uimeHTa TpeHus
CKOJIb)KEHUSI TPUBEJICHA HA PUCYHKE 3.




JlepeBsiHHBIN OpyCOK, Ha KOTOPOM CBEpXY IOMEIIAIOTCS TPY3bl, MPHUCOSAUHEH K
IUHAMOMETPY.

[Ipu npunoxeHUH K AMHAMOMETpPY BHEIIHEH CHIIBI OPYCOK MOXET IepeMelaTbes Io
TOPU30HTAILHO PACIONIOKEHHOW JepeBsHHOW mnuHelke. [Ipu paBHOMEpPHOM IBHKEHHU
Opycka ero yckopeHue paBHO Hymo. CormacHo BTopoMy 3akoHy HeloToHa,
reoMeTpruecKas CyMMa CHJI, IEHCTBYIOIIMX Ha OPYCOK B 3TOM ciydae, TaKkKe paBHa HYJIIO.
OTO O3HAyaeT, 4YTO CWJIa TPEHUsS] CKOJIbKEHHUS YpPAaBHOBEIIMBAET CHIIy PpaCTSKEHUS
OPYXUHBI JUHAMOMETPA U MOXKET ObITh U3MEpPEHA TUHAMOMETPOM.

Koaddumment  TpeHHss  CKONBXKEHHS  OmpeaensieTcss  Kak  KoddduuueHt
IIPONIOPIMOHAIBHOCTH MEXIy CHUIIOH TpeHus F, , ¥ CHJIOH HOPMAlbHOIO IaBieHUs F,

Opycka ¢ rpysamu Ha onopy (uim Becom Tena):F, = u-F . (1)
Cuna HOpManbHOrO JaBlICHHs F, B JaHHOM cllydyae paBHa Becy Opycka BMeCTE C
IPy30M U onpelensercs B3pemmBanueM (puc. 4). Torga o pesynbraTtam u3Mepenuii F,, u

F, MOXHO BBIYUCIIUTH KO (OUITUECHT TPEHUS CKOJIHKEHUS:
F
mp
H=— (2)
FJ_

Cornacno dopmyne (1) rpadukoM 3aBUCUMOCTH F,,,, OT CHJILI HOPMAIBHOIO JABICHUS

tena F, sBasiercs npsiMas quHus (puc. 5). Kak BunHo u3 rpaduka, u=tga (rne a — yron
HaKJIOHA MPSIMOM K OcH abcIucc).
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2. Bropoii cnoco6 wusmepeHus: kodpduimeHTta TPEeHUs CKOJBKEHHS He Tpelyer
HETIOCPEACTBEHHOTO U3MEPEHUS CHJI U COOTBETCTBEHHO MCIOJIb30BAaHUS AUHAMOMeTpa. B
ATOM Cily4ae OJIMH HU3 KOHLIOB JMHEHWKH C TOMEIIEHHBIM Ha HEW OpyCKOM U Tpy30M
MOCTENEHHO MPUIIOAHUMAIOT JI0 TeX MOp, MOKa MPHU HEOOIBIIIOM TOTYKE OPYCOK HE HAYHET
PaBHOMEPHO CKOJIb3UTh BHU3 MO JIMHEWKe (puc. 6). B 3TOT MOMEHT juHelka oOpasyer
YroJd « C TOPU30HTAJIbIO, & CyMMa IPOEKIMK CUJI HA OCH X U YV, NEHUCTBYIOIIUX HA TEIO,
OyJIeT paBHa HYJIIO:

(X) mg-sina—-F,, =0,



(Y)mg-cosa—N =0. (3)
YuureBas, uro F, =u-F, a F =F 1o TperbeMy 3akoHy HproToHa, MOXHO
MPEACTABUTh CUCTEMY ypaBHEHUH (3) B BHUIE

mg-sina = uN,
{mg -COS & =;I:I. 4
bepst oTHOLIEHNS MTPaBbIX U JIEBBIX YaCTEH CUCTEMBI (4), OIy4daeMm:
H=1a ()
Kak BunHO u3 pucynka 4, tga = 2 , a=+I?-h*, acnenoBarenbHO,
== ()

VIZ —h?
[Topssniok BeIMONHEHUS PabOTH
1. C noMol1p0 TMHaAMOMETpa OTNPEEIUTE BEC IEPEBSIHHOTO Opycka P,, Opycka BMecTe

¢ oxauuM rpy3oM (P, +P), Opycka ¢ aByms rpy3amu (P, +2P), Opycka ¢ Tpems rpy3amMu
(P0 + 3P). PesynbraTsl 3aHecute B Ta0. 1 (B rpady F)).
Tabnuna 1

P, (P, +P) (P, +2P) (P, +3P)

FJ_

F

mp

2. luHaMOMEeTpOM paBHOMEPHO TSIHUTE OPYCOK IO JIMHEWKe, u3Mepsis cuiy Tiaru F,,
(F, = Fmp). OmnbIT MOBTOPUTE, HArPY3UB OPYCOK OJHUM, ITOTOM JBYMS U TPEMs Ipy3aMu.
PesynbraTel usmepenui F, , 3anmdmmre B a0 1.

3. Moctpoiite rpaduk 3aBucumoctu F, (F,), ucrmons3ys ganHbie Tabi. 1. Yepes

mp
Hayajo OTCYeTa MNPOBEAUTE NPSAMYIO JIMHUIO TaK, YTOOBI YHUCJIO TOYEK HaJ MpsSMOM
PaBHSIOCH YUCITY TOUEK MO IPSIMOIA.

4. Halinure k03(hUITMEHT TpEHUs CKONBKEHUs u 1o (Gopmyse (5) Kak TaHTEHC yria
HaKJIOHA TPSIMOM JTMHUU K OCH abcImcce.

Jnst aTOrO BBHIOEPUTE NPOU3BOJIBLHYIO TOUKY ¢ KoopauHatamu (F ,F, ) Ha mpsamoil u

HAWJIUTE 4 KaK OTHOIICHUE
F

__m _
H F,

5. YUepes Hauano oTcuera MpPOBEIUTE MPSIMYIO JIMHUIO TI0J] MUHUMAJIBHBIM YIJIOM o, K
TOPU30HTANIM Yepe3 HKCIEPUMEHTaIbHYI0 TOuKy. PaccumTaiite MUHHMAalbHOE 3HAYCHHE
KO3 (UIIMEHTa TPEHUS CKOJIbKEHHUSL.

Hiin :tgamin =

6. Ouenure aOCONIOTHYIO TOTPEIIHOCTh HU3MEPEeHUs] KOIP(ULKUEHTa TpeHUs
CKOJIb)KEHHUSI.

Apr= p— oy =




7. 3anuirMTe OKOHYATENIbHBIA PE3yJIbTar:

HEA=

8. I3MephTe IIMHY JTUHEHKM.

| = (Al =1cm)

9. OTtcoenuHuTe TUHAMOMETpP OT Opycka. Ha oAuH M3 KOHIIOB JIMHEHKH MOMECTUTE
OpYCOK C OTHUM TPY30M U MEJICHHO MPUIIOTHUMUTE ero (cM. puc. 4). 3mepbTe BhICOTY
mojbeMa h KOHIIa JIMHEWKH, Koraa MpU HEOONBIIOM TOYKE OPYCOK HAYMHAET CKOJIb3UTh
BHU3 PAaBHOMEPHO:

h= (Ah =1cum).

10. Beruuciaute KodPUIUEHT TpeHUs CKOIbXeHUs o Gopmyrie (6).

h

o VIZ —h? )

11. PaccuuTaiiTe = OTHOCUTENBHYIO  IOTPEIIHOCTb  KOCBEHHOI'O  H3MEPEHMS
Kod(uieHTa TpeHus CKOJIbXKEHUs o Gpopmyiie

_Au_Ah 1Al+hah

4 h o 12-n?

12. Beiuucnure abCONIOTHYIO MOTPEIIHOCTh U3MEPEHUS 4 .

Ap=p-&=

13. 3anummmTe OKOHYATEIBHBIA PE3ybTaT.

H+Au=

14. CpaBHuTe BeauM4MHbl KO3(PUIIMEHTa TPEHUS CKOJbXEHUS, U3MEPEHHBIE JABYMSI
Pa3TUYHBIMU CTIOCOOAMH.

15. Jlokaxxute 3KCHEPUMEHTAIIBHO U TEOPETUYECKHU, YTO CUJIA TPEHUS CKOJIBXKEHUS HE
3aBUCUT OT IJIOIIAU TPYIIHUXCS TIOBEPXHOCTEN.

BriBona:

1. Kakue w™eroabl OIEHKM MOTPEIIHOCTH M3MEpPEeHHUs KOdPPUIMEHTa TpEeHUs
CKOJIb)KCHHS UCITOJIB30BAIIMCH B paboTte?

2. CpaBHHTE pe3yJlbTaThl JIBYX CIOCOOOB ompeaeneHuss Kod(ppuuueHta TpeHus
CKOJIbKEHHUSI.

3. Ilpennoxute cnocoObl JOKA3aTeNbCTBA, YTO CUJIa TPEHUSI CKOIBKEHHUS HE 3aBUCUT
OT IJIOIIAU TPYUIUXCS TOBEPXHOCTEM.

4. CpaBHUTE MAaKCUMAJIbHYIO CUJTy TPEHUS MTOKOS U CUITY TPEHUS CKOJIbKECHHUS.

[IpomexxyTouHasi aTTecTauus

JIIK-3. CriocobeH ocymecTBIATh MpodhecCHOHATBHYIO ASSTEIHbHOCTh, HAMPABICHHYIO Ha
JOCTIDKEHHE 00pa3oBaTeNbHBIX PE3yJNbTaTOB OOYYAIOMIMXCS B COOTBETCTBHH C
TpeboBanusMU DeepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApPTA.
3HaTh: METOABI OCYIIECTBJICHHS MPO(PECCHOHATLHON NeATEIHHOCTH, HAMPABICHHOW Ha
JOCTIKEHUE 00pa30BaTENbHBIX PE3YJIBTATOB 00YyJaroNuXcs Mo (U3MKe B COOTBETCTBHH C
TpeboBanusIMU DeeparbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAaPTA.



YMeTh:  OCYWIECTBIATh  NPO(ECCHOHANBHYIO  JCSTENIbHOCTh, HANpPaBIEHHYIO  Ha
JOCTHKEHHE 00pa30BaTENbHbIX PE3ylIbTaTOB O0YUaAIOIUXCs MO (PU3MKE B COOTBETCTBUH C
TpeboBaHusIMU DeepabHOr0 rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA.

Bunaners: CHOCOOHOCTBIO ~ OCYIIECTBIISITh  NPO(ECCHOHAIBHYIO  JAESTEIBHOCTD,
HalpaBJICHHYIO Ha JOCTH)KEHHE 00pa30BaTENbHBIX PE3YIbTATOB 00YYaIOIIMXCS 10 (PU3HKE
B COOTBETCTBUU C TpeOoBaHMAMH DenepalbHOTO roCyIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa.

3ananusi, HeoOXoAuMbIe AJis olleHnBaHus chopmupoBanHocta JII1K-3
[IepedyeHb BOIPOCOB K 3K3aMEHY

1. [lenu wu 3amaunm  oOyueHusi (u3MKEe B CHUCTEME (PU3UKO-MATEMATHYECKOTO
oOpa3oBaHus.

2. CrtpykTypa u coepx’aHue OCHOBHOM 00pa30BaTeIbHON NPOrpaMMbl IO (PU3HUKE.
3. OO0pazoBaTenbHbIe CTAaHAAPTHI MO (PU3UKE.

4. TeopeTnueckre OCHOBbI KOHCTPYUPOBAaHUA Kypca (PU3UKKU OCHOBHOM IIKOJIBI.

5. TeopeTrueckne OCHOBbI KOHCTPYUPOBAaHUS Kypca (PU3UKU CpeTHEHN IIKOJIIbI

6. Teopus u Meroanka npenojaBaHus (U3UKU B OCHOBHOM HIKOJIE.

7. MeTonnka n3y4eHus] MEXaHUYECKUX SBJICHHM.

8. MeTonrka n3y4eHHs TEIUIOBBIX SBJICHH.

9. MeTtoauka u3y4eHus 3MeKTPOMArHUTHBIX SIBJICHUM.

10. Meroanka u3yueHUs] KBAHTOBBIX SIBJICHU.

11. Teopus u MeTOAMKA MPENOIaBaAHUS (PU3UKHU B CPEIHEN LIKOJIE.

12. Meroanka u3yueHus MEXaHUKH B Kypce (PU3UKU CpeTHEH MIKOJIbI.

13. Meroanka u3ydeHus] MOJEKYIIPHON (DU3UKHU B CPEIHEH HIKOIIE.

14, Meroauka u3y4eHus 3JIEKTPOAMHAMUKH B Kypce (PU3UKH CPEAHEH IIKOJIbI
15. Meroauka n3y4eHusl KBAHTOBOM (DM3UKHU B CPEAHEH LIKOJIE.

4. MeTonu4ueckrue MaTepHrasbl, OPEeACISIIONINE ITPOIICAYPHl OLICHUBAHUS 3HAHUM, YMCHHM,
HaBBIKOB M (WJIM) OIBITa JACATEIBHOCTH, XapaKTEPHU3YIOMMX OdTarbl (OPMUPOBAHUS
KOMIICTEHIIU N

TpeboBanus k 3K3aMeHy
[IIxana oneHuBaHus dK3aMeEHA.

Kpurepuu onieHuBaHus bannel

€CITU CTY/IEHT OOHapy>XHBaeT riy0oKoe 3HaHUE cojiep)kaHus yueOHoro Matepuana | 21-30
M0 JUCHUIUTAHE;, OOCTOSTENFHO aHAIM3HPYET METOJUKY H3yYCHHS MEXaHHKH,
MOJICKYJISIPHOM (DU3MKH, HJIEKTPOAMHAMUKH, KBAHTOBON (DU3UKH;

€CITM OTBET CTYIEHTa YIOBJIECTBOPSET OCHOBHBIM TpeOOBaHUSM K oTBeTy Ha | 14-20
OLIEHKY «OTJIUYHO», HO OOHApYyXHBAIOTCA OTAEIbHBIE HEAO0YETHI, HAIpPUMED,
JOIyCKAIOTCSl HETPYOble OMMOKYU MPHU U3JI0KEHUH METOAMKH U3YYE€HUS MEXaHUKH,
MOJICKYJISIPHOM (DU3MKH, HJIEKTPOAMHAMUKH, KBAHTOBOW (DU3UKU;




Kpurepuu onenuBanus bannel

€CIIi y CTYJeHTa OOHAPYKUBAIOTCS TPOOEIBI B COAepKaHUU (pu3ndeckux 3Hanuit | 8-13
M0 JUCHHIUIMHE, HE YYHUTHIBAIOTCA TpeOOBaHMSI MPOrpaMMbl K (HOPMHUPOBAHHIO
KOMIICTCHTHOCTEIA;

€CIIM CTYJICHT HE OBJaJesl HEOOXOIUMBIMHM 3HAHUSAMHU O MeTojuke u3ydeHus | 0-7
MEXaHUKHU, MOJICKYJIIPHON (DU3UKH, FIEKTPOJMHAMUKH, KBAHTOBOW (DU3HKU.

HTorosas mikana BEICTaBJICHUS OLCHKH I10 JUCHUIIIINHC.

o Ornenka o 100-6amibHOI
OreHka 110 5-0aJUIbHON CUCTEME
CHCTEME
OTJINYHO 81-100
XOPOIIIO 61 - 80
YIOBJICTBOPUTEIIHHO 41 - 60
HEYJIOBJIETBOPUTEIHLHO 0-40




