[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

DV0: Haymosa Haramms AnekscBEC TEPC TR(

ﬂ,Oﬂ)KHOCTb SKT

[Jlata noanucarmn Eﬁ%’ ?&% ) PCTBEHHOE
YHUKaNbHbIA NPOrpaMMHbIi Kmo%fg YIAPCTB

6b5279dade034bff679172803da5kHPOREHAPCT

D TPOCBEIIEHNS POCCUICKON ®EIEPAITIHN

ABTOHOMHOE 00pa30BaTeNIbHOE YUPEXKIEHUE BBICILIET0 00pa30BaHMs
EHHBI YHUBEPCUTET NPOCBEILEHWST»

BEHHBIIT YHUBEPCUTET ITIPOCBEILEHIST)

Kadenpa dyanameHTanpHOM (HDU3UKHA 1 HAHOTEXHOJIOTHHA

(HaumeHOBaHME Kadeapsl)

YTBEPX/IEH
Ha 3aceJaHuU Kadeapsl
ITporoxoi ot «25» Mas 2023 r., Nel3

,7
3aB. kadeapoii //% [Xomunua C.A.]

®OH/I

OLOEHOYHBIX CPEACTB

M0 AUCHUILIMHE (MOTYJIIO)

OCHOBEI MCTOJUKH IIPCIIOAaBaHNA d)I/I3I/IKI/I

Hanpasnenue noarorosku: 03.03.02 ®dusuka
[Ipoduns: dyHnameHnTanbHas GuU3nka

MperTuim
2023



Conepxxanue

1.IlepedyeHb KOMIETEHIINIA C YKa3aHUEM 3TANoOB UX (POPMUPOBAHUS B MPOIECCE OCBOCHUS

00PA30BATEITEHOM TIPOTPAMMDBIL. . ...t ettenteeneteenteenteenaeenteeaeeaaeeeeeeneeaneeaneeanaanas 3
2. OnmcaHue Mmokas3arelicii 1 KpUTEPHEB OIICHUBAHUS KOMIICTCHIIMI Ha Pa3IUYHBIX Tarax
uX (HOPMUPOBAHHSI, OTIUCAHUE TITKAIT OTICHUBAHKS . . . ..\ s veneeneeneanennenneneeneeneenensnenens 3

3. KouTponbHble 3adaHHs WM HHBIC MaTe€pHallbl, HEOOXOIUMBbIC IS OICHKH 3HAHUH,
YMECHHMI, HaBBIKOB H (WJIM) OIbITa JCATCIBHOCTH, XapaKTEPHU3YIOIIMX  JTaIlbl
(dbopMHpOBaHHs KOMIIETCHIIHI B IPOIIECCe OCBOSHUS 00pa30BaTeIbHOM IPOTrPAMMEL. . ... .. 5
4. MeToauueckre MaTepyabl, OIPEICIISIONINE IPOICayPhl OICHUBAHUS 3HAHUM, YMEHHUH,
HaBBIKOB W (WJIM) OIbBITA JCATCIBHOCTH, XapaKTEPH3YIOIIHUX dTambl (OPMHUPOBAHHUS
O 1 (51 0e) £ 111/ 17 (O 12



1.IlepeueHb KOMIIETEHLIMNA C YKAa3aHHEM 3TaIloB UX (POPMUPOBAHUS B MPOLIECCE OCBOCHUS

00pa3oBaTENLHOM IPOrpPaMMBbI

Otansl GopMHUPOBAHUS

Ko u HauMeHOBaHHE KOMIIETEHIIMHI
NIIK-3. CmocobeH  oCymecTBIATH  NMPOGECCHOHATHHYIO
NEeSITEbHOCTbD, HaIpaBJIECHHYIO Ha JIOCTH>KCHUE
00pa30BaTeNbHBIX PE3YIbTATOB 00YUAIOIINUXCS B COOTBETCTBUHU C
TpeOOBaHUSIMU ®denepaabHOTO rocy/1apCTBEHHOIO
00pa30BaTeNpHOrO CTaHAapTa.

1.PaboTa Ha y4eOHBIX 3aHATHUAX
2.CamocTosTenbHas pabora

2. Onucanue mokaszareiei u KPpUTCPUCB OLICHUBAHUA KOMHGT@HHI/Iﬁ Ha Pa3IMYHbIX 3Tallax

nx q)OpMI/IPOBaHI/IH, OIIMCaHHuC IIKaJl OHCHI/IBaHH}I2
OuenuBa | YpoBeHb Orarbl Onucanue nokasareneu Kpurepun [lIxana
eMble chopmup | GpopmupoBa OLICHMBAH | OIICHMBaH
KOMIIETE€ | OBaHHOC HUS usi usi
HIIUU TH
JIIK-3 [ToporoB | 1.PaGora Ha | 3HaTh: Meroasl  ocyuectBieHus | [Iposepka | lllkana
bl y4eOHBIX npoeCCHOHABHON  JIGATEIILHOCTH, | JOMAIIHU | OICHUBAH
3AHATHUAX HaIpaBJIEHHOMN Ha  JIOCTH)KEHME | X 3aJJaHUi, | Us
2.CamocTtost | 00pa3oBaTebHBIX pe3yJbTAaTOB | TECTUPOBA | JOMAIIIHET
TeJbHas oOydaromuxcst 1o  Qusuke B HUE, 0
pabora COOTBETCTBUU C  TpeOOBaHUSMHU | YCTHBIA | 3a/JaHuf,
®denepanbHOTO roCyJ1apCTBEHHOI'O onpoc nIKana
0o0pa30BaTeNbHOr0 CTaHapTa. OLICHUBaH
YMers: OCYLLIECTBJISATh us
npoeccuoHaIbHYI0  JI€ATEIbHOCTb, TECTHUPOBa
HalpaBJIEHHYI0O  HAa  JIOCTUXKEHUE HUS,
o0pa3oBaTeNbHbIX pe3yJIbTaToOB IKaza
oOyvaromuxca 1o  ¢uzuke B OLICHUBaH
COOTBETCTBUU ¢ TpeOoBaHMIMU us
denepalbHOTO roCyAapCTBEHHOTO YCTHOT'O
00pa30BaTeIpHOrO CTaHaapTa. omnpoca
[TponBun | 1.PabGota Ha | 3Hath:  Meroabl  ocymectsieHus | IIposepka | Illkana
YTBIN y4eOHBIX npodeccnoHabHOM ~ 1€ATEIbHOCTH, | JIOMAIIHU | OLICHUBaH
3aHATUAX HaIpaBJI€HHOMN Ha  JIOCTH)KEHHE | X 3aJJaHuM, | Us
2.CamocTost | 00pa3oBaTeNbHBIX pe3yJbTaTOB | TECTUPOBA | JTOMAIIIHET
TeJIbHas oOyvaromuxca 1o  ¢uzuke B HUE, 0
pabora COOTBETCTBUU C  TpeOOBaHUSMHU | YCTHBIA | 3a/JaHuf,
denepalbHOTO roCyAapCTBEHHOTO orpoc, HIKanza
00pa30BaTeNpHOr0 CTaH apTa. MpaKTU4eC | OLIEHUBaH
YMers! OCYLIECTBIISTh Kast us
npodeccHoHaIbHYI0  J1€ATENbHOCTD, | MOATOTOBK | TECTUPOBA
HalpaBJIEHHYIO  HAa  JIOCTUXKEHUE a HUS,

1 YkasbiBaeTca MHPOpMaLMA B COOTBETCTBUM C yTBEPKAEeHHOMN PM/,
2 YKa3sblBaeTca MHGOPMaLMA B COOTBETCTBUM C YTBEPXKAEHHOM P/




00pa3oBaTeNbHBIX pe3yJIbTaToOB HIKanza
oOyvaroruxcsi  mo  ¢uU3MKEe B OIICHUBAH
COOTBETCTBUM  C  TpeOOBaHUSIMHU us
DenepalbHOTO roCyAapCTBEHHOTO YCTHOI'O
00pa3oBaTEeNBFHOrO CTAHJAPTA. orpoca,
Bnagers: CHOCOOHOCTBIO nIKanza
OCYWIECTBISATH  MPO(GECCHOHATBHYIO OLICHUBaH
JEATEIIBHOCTh,  HAIPaBICHHYIO  Ha us
JOCTHKCHUE 00pazoBaTeIbHBIX IIpaKTH4e
pe3yJIbTaToB o0yyaroImuxcs 1o CKOH
¢busnke B COOTBETCTBUHU c IIOATOTOB
TpeOOBaHUAMU ®denepallbHOTO KH
roCy/1apCTBEHHOI'0 00pa30BaTEIbHOTO
CTaHJapTa.
Onuncanue mKain OleHUBaHUs
[IIxaya oleHMBaHUs ONMPOCOB
Kpurepuu onenuBanus MakcumanbHoe
KOJIMYECTBO
OanoB
YcBoeHMe MaTepuaa, IpeayCMOTPEHHOTO TPOrpaMMON 3
YMeHue BBIIOJIHATD 33JaHusl, IPEAYCMOTPEHHBIE IPOIPaMMOM 3
N3yuyeHune nuTeparypsl, IPeayCMOTPEHHOM POrpaMMOM 3
Nzyuenue yuebHoii nutepatypsl, UHTEPHET — pecypcos, mpenycMOTpeHHBIX 3
IpOrpaMMon
YMeHue caMocTosTeIbHO (POPMYIMPOBATH BBIBOABI 110 podiieMam, 3
IIPElyCMOTPEHHBIM IPOTrpaMMOin
VY CTHBIN OTBET CTYJIEHTA 3aCUUTHIBAETCSI, €CIIM OH HaOpaJl He MeHee 7 0alioB.
[Ilkana oneHUBaHMUs IOMAITHETO 33 IaHUSI
Kpurepun oneHrnBanus MaxkcumanbHOE
KOJIMYECTBO
0amu10B
Onwucanus neicTBus npudoOpoB 4
Onucanue TeXHUYECKUX XapaKTePUCTUK NpUOOPOB 4
Onucanue S3KCIEpUMEHTAIILHON YCTaHOBKH 4
Onucanue Gpu3nyecKoro HIKCIepuMeHTa 4
Onucanue NpeanoiaraeMblx pe3ynbTaToB GU3NYECKOr0 dKCIEpUMEHTA 4
[ITkayia oLleHUBaHUsI TECTUPOBAHUS
Kpurepun oniennBanus MakcumanbsHOe
KOJIMYECTBO
0auI0B
3HaHue cojiepikaHus yueOHOro Marepuasia 3
YMeHHEe IPUMEHATh 3HAHUS B 3HAKOMOM CUTYallUH 3




YMeHHE IPUMEHATh 3HaHUsl B U3MEHEHHON CUTYaLUH 3

w

YMeHue NpuMeHsITh 3HaHHS B HE3HAKOMOM CUTYalluH
YMeHue pemars 3a1a4u UCCIIEI0BAaTEIbCKOIO XapaKkTepa 3

[IIkana olleHMBaHUS MPAKTUYECKOW MOATOTOBKH.

Kpurepuu oneHuBanus bael

1. mpaxTHYeckoe 3a7aHue BHIOJHEHO B YCTAHOBIICHHBIN CPOK C HCIOIb30BAaHHEM

PEKOMEHIallui MIpenoiaBaTels;

MIOKa3aH BBICOKUI ypOBEHb 3HAHUS N3yUYCHHOTO MaTepuaa 1o 3aJaHHO’ TeMe,

3. yMeHHe Iri1y0O0KO aHaIM3UPOBATh MPoOIeMy U JenaTh 0000IIaroNINe MPaKTHKO- 8-10
OPHEHTHPOBAHHBIE BHIBOJIBI;

4. pabota BbInoiHeHa 0e3 OUIMOOK M HEJI0UETOB WM AOMYIIEHO He O0jiee 0JHOrO
Hesoyera.

no

1. mpakTHYecKoe 3aJJaHue BBITOJIHCHO B YCTAaHOBIICHHBINA CPOK C UCTIOIB30BAHUEM
PEKOMEH Al TIPEIo1aBaTe)Is;

2. TOKa3aH XOPOIIUK YPOBEHB BIIAJICHUS H3yUYESHHBIM MAaTEPHUAIOM IO 3a/IaHHOMN
TEME, 5-7

3. paboTa BBIMIOJIHEHA MTOJHOCTHIO, HO JIOMYIIEHO B HEM:

a) He O6oJsiee 0IHOM Herpy0oii OMMOKK U OJJTHOTO HEJ0YeTa

0) wim He 0oJIee TBYX HEJTO0YCTOB.

1. IMPAaKTUYICCKOC 3a/IaHKEC BLIIIOJIHCHO B YCTaHOBJ'IeHHHﬁ CPOK C HaCTUYHBIM
HUCITIOJIB30BaAHHEM peKOMeHIIaHI/IfI npenoaaBaTeiid; 2.4

2. IpOACMOHCTPHUPOBAHBI MUHUMAJIBHBIC 3HAHUSA 110 OCHOBHBIM TCMaM
HN3YYCHHOI'O MaTcpuraia.

1. 4ymcio ommrOOK ¥ HEJOYETOB MMPEBOCXOAUT HOPMY, ITPH KOTOPOI MOXKET OBbITh
BBICTABJICHA OIICHKA «YJIOBJICTBOPUTEIHLHOY WIH €CIIU MPABMIIHHO BBITOJHEHO
MeHee TTOJIOBUHEI 3aJIaHUS; 0-1

2. ecnu O0yJaroONIUiics HEe MPUCTYIANT K BBIITOJIHEHUIO 33JaHUS FIIA TIPABHIIEHO
BBINOJTHII He 6osiee 10 mpoIeHTOB BCeX 3aJaHMiA.

3. KouTposibHbIC 3a7aHus WM HUHbIE MaTepuaabl, HEOOXOIUMBIC IJiIsi OIECHKU 3HAHUMH,
YMEHUW, HaBBHIKOB W (WJIM) ONbITa JIESITEIbHOCTH, XapaKTePU3YIOIIUX  ATarbl
(dhopMHUpOBaHUS KOMIIETSHIINI B IPOIIecce OCBOSHUSI 00pa30BaTeIbHOM MPOTPaMMBbI

Texyumii KOHTPOJIb

JIIK-3. CriocobeH ocymecTBIsITh TpodhecCuOHATBHYIO JAeSTEIHbHOCTh, HAMPABICHHYIO HA
JOCTIDKEHHE 00pa3oBaTeNbHBIX PE3yJbTaTOB OOYYarOMIMXCS B COOTBETCTBHH C
TpeboBanusIMU DeeparbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAaPTA.

3HaTh: METOAbl OCYIIECTBJICHUS MPO(PECCHOHATBLHON EATeIbHOCTH, HAIPaBJICHHOW Ha
JOCTUKEHNE 00pa30BaTEIbHBIX PE3yJIbTATOB 00yJaromuxcs 1Mo (Gu3uKe B COOTBETCTBUU C
TpedboBaHusIMU DeiepagbHOr0 TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTA.



3amganus, HeoOXomuMmble s oueHuBaHus chopmupoBanHoctd JII1K-3 Ha moporoBom
YpPOBHE

IlepeueHpb TeM NOKIANOB M0 JUCHUAIUINHE

1.Metoauka BBeIC€HHSI IOHATHSI «CUCTEMA OTCUETAY.
2.MeTtonvka BBECHUs MIOHATHUS «yCKOPEHUE.
3.MeTonnka BBEAECHUS MMOHATUS KIIEPEMELICHUSD.
4.Metoauka BBEACHUS MOHATHS «Maccay.

5.Meroavka BBEICHHUS ITIOHATHS «CUIIA.

6.MeTtoauka BBEICHUSI IOHATHS «IHEPTUD).

7.MeToinKa BBEJICHUS IOHATUS «MEXaHUYecKasi paboTay.
8.MeTtonnka BBEICHUS MTOHATUS «UMILYJIBC TEIIA.
9.Mertoauka BBEICHUS IOHATHS «JABJICHUEY.
10.Metoarka BBEIEHUS MTOHATHS «TEMIIEPATYPAX.
11.MeTtoanka BBeIeHUS HOHATHS «JaBJICHUEC UICAIBHOTO Ia3ay.
12.MeTouKa BBEICHUS TIOHSATHS «BHYTPEHHSS SJHEPTHS». \

3ananus, HeoOXoaMMbIe aisi oueHuBaHus chopmupoBannoctu [I1K-3 Ha mpoasunyTOM
YPOBHE

ITepedeHb TeM JOKIIAI0B MO AUCIUTUIMHE

1.MeToanka BBeICHUS NOHITHS «KOJIHMYSCTBO TEILIOTHDY.

2.MeToiiKa BBEICHUS TTOHATHS «HANPSHKEHHOCTD JIEKTPUUSCKOTO TIOJISI.
3.MeTonnKa BBEACHUS IMMOHITHS «Pa3HOCTh IMTOTEHIIHAJIOBY.

4 MeTtoauKka BBEJICHUS TIOHATHUS «IHEPTHS JICKTPOCTATHICCKOTO TOJIS.
5.MeTtoauka BBEIECHUS ITOHATHUS «CHJIA TOKaY.

6.MeToarKka BBEICHUS IMOHATHS «IJICKTPHUECKOE HAIIPSKEHUE.
/.MeToiuka BBEACHUS MOHATHS «QJIEKTPUIECKOE COMTPOTUBIICHUEY.
8.Mertoauka BBeICHUS TIOHITHS «MHIYKIIAS MarHUTHOTO TIOJISD».
9.Metoaunka BBEICHHS TIOHATHS IIEPUO]T KOJICOAHHIN .

10.MeToanka BBeAECHUS TOHSITHUS «4aCTOTa KOJIeOaHUID».

11.Metoauka BBeqeHUS ITOHATHUS «JIMHA BOJIHBD.

12.MeToanka BBEACHUS TTOHITHS «SICPHBIC CHITBI.

YMeTh:  OCymIeCTBISATh  NPO(PECCHOHANBHYIO  JACSATEIBHOCTh, HANPABJICHHYIO  Ha
JOCTIKEHUE 00pa30BaTENbHBIX PE3YIhTATOB 00YUAIOMIUXCS MO (PU3UKE B COOTBETCTBUH C
TpeboBanusiMU DeepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTeILHOTO CTaHAAPTA.

3amanusi, HeoOXxoaumbie it oneHuBaHus chopmupoBannoctu JIIIK-3 Ha moporoBom
YPOBHE

[lepevyeHb NPUMEPHBIX TECTOBBIX 33aJIaHUM MO AUCLMUIINHE
1. BoiOGepuTe npaBUIIbHBIN OTBET.



YkaxuTe OCHOBHYIO Ujiet0 pedhopmbl oOpazoBanus 1o ¢pusuke B Poccuu konma X1X
BeKa, MIPOBEAEHHYIO MO/ pyKoBOACTBOM Mpodeccopa H.A.Ymoga:

1) [MoBbIIICHUE HAYYHOTO YPOBHS

2)O0ecriedeHue TOCTYyITHOCTH

3)Pa3BuTHE TBOPUYECKUX CIIOCOOHOCTEH

4)O06ecrieueHne 5KOHOMUIHOCTH 00pa30BaHuUs

2. BeibepuTe npaBUIbLHBIN OTBET.

VYkaxxute 0OCHOBHYIO Uet0 peopMbl oOpa3zoBanus 1o ¢pusnke B Poccuun 70-x rogos
POLUIOro BeKa, MPOBENEHHYIO Mo pyKoBoacTBoM akaaemuka M. K. Kukouna:

1)IToBbIlIICHHE HAYYHOTO YPOBHS

2)O0ecrieueHue TOCTyITHOCTH

3)Pa3BuTHE TBOPYECKUX CIIOCOOHOCTEH

4)O06ecnieueHne YJKOHOMUYHOCTH 00pa30BaHUS

3. B xakux eguMHUIIaX BhIpakKaeTcsa B KBAHTOBOM (hHU3UKE SHEPTUsi?
1) DnexTpoH - BoJibT (3B)

2) Kynon (Ki)

3) I'peit (I'p)

4) Bart (B71)

4. YCcTaHOBUTE COOTBETCTBUE MEXKIY HAYYHBIMU OTKPBHITUSAMHU U UMEHAMH YUEHBIX,
KOTOPBIMHU ATH OTKPBITUS IPUHAJIEKAT. 3alUIIUTE B TAOJIUIly BEIOpAaHHBIE LIU(PHI 1101
COOTBETCTBYIOIIMMH OYKBaMHU.

Hayunble OTKpBITHS Y4énsle
A) SIBneHus pagroaKTUBHOCTH, TOKA3aBIlIee CII0KHOE CTPOCHUE 1) 3. Pezepdopn
aToMa

2) Ix. YenBuk

3) A. bekkepenb

b) DkcnepumeHTanbHOE 10Ka3aTeIbCTBO CYIIECTBOBAHNUS sSApa
BHYTpH aTOMa 4) M. Ilnank

5. YcranoBuTe cOOTBETCTBUE MEXAY TeaMu COTHEYHON CUCTEMBI U UX
npuMepamu. 3anuuuTe B TabJauIly BeIOpaHHBIC UQPHI TI0JT COOTBETCTBYIOIIMMH OYKBaMHu.

Tena CosHEYHOM CUCTEMBI [Tpumepsl Ten
A) EcrecTBEHHBIH CITyTHUK TJIaHETHI 1) Komersr
2) Mepkypuit
3) FOnurep
b) Mabie Tena ComHEYHOM CHCTEMBI 4) ®oboc




3aganus, HeoOXoaumble s oneHuBaHus cpopmupoBanHocTu JITK-3 Ha mpoaBunyTOM
YpPOBHE

[Tepedyersr mpUMepOB JOMAIITHETO 3aaHUS TI0 TUCITUTIIINHE

O3HAaKOMBTECh C YCTPOWCTBOM W TMPHUHIIAIIOM ACUCTBUS (HUUUYECKUX TMPUOOPOB,
MIPOYNTAB TEKCT HIDKE.

Masamnuxosvlii maxomemp COCTOMT W3 OTBECA, 3aKPEIUIEHHOTO B BEpXHEW YacTH
npubopa. Korma pamck TpHBOAAT BO BpalleHHE, TaxOMETp YJEp)KHMBaeTcs Ha
OTIpeICTICHHOM JICJICHUH. ECIT BRIYUCIUTE BPEMS OJTHOTO MOJTHOTO 000pOTa TUCKA, MOYKHO
OKUJIaTh, YTO JUCK JEJIaeT OJIMH O0OPOT 3a JIBE CEKYHbl. Y BEJIMYUB CKOPOCThH BpAICHUS
JMCKA J0 OTKJIOHCHHSI MasTHUKOBOT'O TaXOMETpa JI0 BTOPOT'O KPYIMHOTO JEJICHHUS, MOKHO
OTIPEICTUTh BPEMs OJHOTO IMOJHOTO 000pOTa JUCKa MPU HOBOM IOKAa3aHWUU TaxOMETpa.
Ono MmoxeT ObITh paBHbIM | c¢. OTKIOHEHHME MAasTHUKOBOIO TaxoMeTpa 10 BTOPOTO
KPYITHOTO JIeJICHUS] COOTBETCTBYET yTJIOBOM ckopocTu 1 00/c.

Bnagers:  cIOCOOHOCTBIO  OCYIIECTBIATH  NPOQECCHOHAIBHYIO  JEATEIbHOCTD,
HaIPABJICHHYIO Ha JOCTMKEHHE 00pa30BaATEIbHBIX PE3YJIbTATOB 00YUYAIOUIMXCS 10 (PU3HKE
B COOTBETCTBHM C TpeOoBaHMAMH DenepalbHOrO rocyAapCTBEHHOI0 00pa3oBaTEIbHOTO
CTaHAapTa.

3ananus, HeoOXoanMble ams oueHuBaHusi copmupoBanHoctu [I1K-3 na mpoasunyTOM
YPOBHE

IlepeueHb 3a1aHU U1 TPAKTUYECKON ITOATOTOBKHU

O3HaKOMbBTECh C YCTPOMCTBOM U NPUHUUIOM JCHCTBUS (PU3MUYECKHMX NPUOOPOB,
IIPOYMTAB TEKCT HUXKE.

Mawuna yenmpobesxcnas COCTOUT U3 KOpIlyca, BHYTPH KOTOPOTO YKpEIJieH
mnuHaeab. OH TPUBOAUTCA BO BpAIEHHE PYKOSTKOW, COCIWHEHHOW C 4YEpPBAYHOU
nepeaauvei. [{eHTpoOexHy0 MallIMHY MOXHO YKPEIUISATh B IITATUBE.

[Tpumep nabopatopHOt pabOTHI O TUCIUTLIIMHE
«M3mepenune ko3 HULMEHTa TPEHUS CKOIBKECHUS
[fenp paboTBs: U3MEPUTh KOIPPULUHUEHT TPEHUS CKOJIBKEHUS JIEPEBIHHOIO
Opycka 1Mo AepeBSHHON JTUHEIKE ABYMS Pa3IMUHBIMH CIIOCOOaMH.
OGopyanoBaHMUMU e JCPEeBIHHBI Opycok, HAOOP TPy30B, ITUHAMOMETD,
JiepeBsIHHASA JIMHEWKa, U3MEepUTENbHAS JICHTA.
Teopernuueckoe oOOCHOBaHUE
1. TlpunmunuanpHash cxema MEpBOTO crocoba u3MepeHus KoddduimeHTa TpeHUs
CKOJIb)KEHUS TIPYBEICHA Ha PUCYHKE 3.




JlepeBsiHHBII OpYyCOK, Ha KOTOPOM CBEpXYy IIOMEIIAIOTCS TPy3bl, MPUCOEAUHEH K
IUHAMOMETDY.

[Tpu mpuIOKEHUN K TUHAMOMETPY BHEIIHEH CHJIBI OPYCOK MOXKET MepeMeIaThes Mo
TOPU30HTAIBHO PACIIOJIOKEHHOW JEPEBSHHOW JMHENKe. [Ipn paBHOMEPHOM JBHKEHUHU
Opycka ero yckopenue paBHO Hymo. CorimacHo BTOpoMy 3akoHy HploToHa,
reoMeTpuyecKas CymMma Cujl, IEHCTBYIOIUX Ha OPYyCOK B 3TOM cllydae, TaKKe paBHa HYJIIO.
OTO O3HAuYaeT, 4YTO CHJIa TPEHHS CKOJIbKEHUS YpPaBHOBEIIMBACT CHIIYy PaCTSKCHHS
NPY>KUHBI IMHAMOMETpPA U MOXKET ObITh U3MEPEHA TUHAMOMETPOM.

KoadpduumenT  TpeHHss  CKOJBXKEHHS  ompenensercs  Kak — Kod(phuuueHT
IPOIOPLHMOHAIBHOCTH MEXIy CUIION Tpenus F, , U CHIIOH HOPMaJbHOTO JaBieHus F,

Opycka ¢ rpy3aMu Ha onopy (uim BecoM tena):F,, =u-F . (1)

Cuna HOpMaJbHOTO JaBiieHHs F, B JaHHOM clly4ae paBHa Becy Opycka BMeCTe C

IPy30M M onpelensercs B3pemmBanueM (puc. 4). Torga no pesynpraTam u3Mepenuii F,, u

F, MOXHO BBIYHUCITUTH KOADDUIIMEHT TPEHUS CKOJIbKEHUS:

F
=", 2
“=E (2)

Cornacno dopmyine (1) rpadukom 3aBucumoctu F

OT CWJIbI HOPMAJIbHOI'O AABJICHUS

mp 1
tena F, aBnsercs npsmas iuHus (puc. 5). Kak BuaHo u3 rpaduka, x4 =tge (rae a — yroiu
HaKJIOHA MPSIMOM K OcU adcuucc).
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I -
o | X o mg -~
9 9 1 a Y
4 K 2o
Puc.4 Puc.5 Puc.6

2. Bropoii cnoco6 wusmepeHus Ko3(pPuUuEHTa TPEHUs CKOJIbKEHHUS He Tpedyer
HEIOCPEICTBEHHOIO0 U3MEPEHUS CUJI M COOTBETCTBEHHO HCIIOJb30BaHUS JTWHAMoMeTpa. B
TOM CJly4yae OJUH M3 KOHIOB JIMHEHKH C IOMEIICHHbIM Ha HEeW OpyCKOM U Tpy30M
MOCTETIEHHO MPUIIOIHUMAIOT JI0 T€X TOP, MOKa NMPU HEOOIBIIOM TOTUYKE OPYCOK HE HAUHET
PaBHOMEPHO CKOJIb3UTh BHU3 MO JIMHEHKe (puc. 6). B 3TOT MOMeHT nuHeiika oOpasyer
yroJa ¢ C TOPU30HTAJIbIO, & CyMMa MPOEKUUNW CUJI HA OCU X M YV, NEeUCTBYIOIIMX HA TENO,
OyZeT paBHa HYJIO:

(X) mg-sina—F,, =0,



(Y)mg-cosa—N =0. 3)
YuureBast, uro F, =u-F, a F =F 1o TperbeMy 3akoHy HproroHa, MOXHO

IPEICTaBUTh CUCTEMY ypaBHEHUH (3) B BUE

mg-sina = uN, 4)
mg -cosa = N.

bepst oTHOIIIEHUS MTPaBbIX U JIEBBIX YacTeH CUCTEMBI (4), oIydaeMm:

H=t0a (5)
Kak BunHO U3 pucynka 4, tga = E, a=+1>-h?, a cllefoBaTeibHO,
a
h
=t (6)

VIZ —h?

[Topssnok BeIMONHEHUSA pPaboTh
1. C momol11pt0 THHaAMOMETpa OTPEJIEIIUTE BEC JIePEBSIHHOTO Opycka P,, Opycka BMecTe

C OOHHUM TpPy30M (P0 + P), Opycka c AByMs Ipy3amu (P0 +2P), Opycka ¢ Tpemsi rpy3aMu
(P, +3P). PesynbTathel 3aHecure B Ta0. 1 (B rpady F,).
Tabnuna 1

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

FL

F

mp

2. JlnHaMOMeTpOM paBHOMEPHO TSHUTE OPYCOK MO JIMHEWKE, U3Mepsisa CHly TAru F,
(F, = Fmp). OnbIT MOBTOPUTE, HATPY3UB OPYCOK OJTHUM, ITOTOM JBYMsSI U TPEMsl Tpy3aMH.
PesynbraTel usmepenuit F, , 3anumuTe B Ta0I. 1.

3. Ilocrpoiite rpadux 3aBucumoctu F, (F,), ucrnome3ys nannble Ta0n. 1. Yepes

Hayajio OTCcYeTa MPOBEAWTE MPAMYIO JMHUIO TaK, YTOOBl YHUCJIO TOYEK HaA MPAMOU
PaBHSJIOCH YHUCITY TOYEK IO/ MIPSMOH.
4. Haitnure k03QdUIIMEHT TPEHUS CKOIBKEeHHUS x4 1o (Gopmyne (5) Kak TaHTeHC yria

HAaKJIOHA MPSIMOM JIMHUU K OCH abclHcCC.

Jliis 3TOr0 BBIOCPUTE MPOM3BOJIbHYIO TOYKY ¢ KoopauHaTamu (F ,F, ) Ha mpsMod u

mp
HaWgUTE 4 KakK OTHOIICHUE
F

mp

FJ_
5. Uepes Hayano oTcyeTa MPOBEAUTE MPSIMYIO JTUHUIO TTOJ MUHUMAIbHBIM YTJIOM o, K

TOPU30HTANIM Yepe3 HKCIEPUMEHTaIbHYI0 TOuKy. PaccumTaiite MUHMMAalbHOE 3HAYCHHE
K03 dHUIIIEHTA TPSHUS CKOJIbKCHHS.
Hin =tgamin =
6. Ouenure aOCONIOTHYI0 TOTPEIIHOCTh HU3MEpEeHHs KO3(p(ULHMEHTa TpeHus
CKOJIb)KEHUSI.

A;u::u_:umin =




7. 3anuImnTe OKOHYATENbHBIN pPe3yJIbTar:

HEA=

8. I3sMeppTe IMHY JIMHENKH.

| = (Al =1cum)

9. Otcoenunute nuHAMOMETp OT Opycka. Ha onMH M3 KOHILIOB JIMHEWKH MOMECTHUTE
OpyCOK C OJHUM Ipy30M U MEMJIEHHO NPUIIOAHUMHUTE €ro (CM. puc. 4). MI3mepbTe BBICOTY
noabemMa h KOHIa JMHEHKH, KoTJa Mpyu HeOOJIBIIOM TOTYKE OPYCOK HAYMHAET CKOJIB3HUTh
BHU3 PaBHOMEPHO:

h= (Ah =1cum).

10. Beruncnute k03 PUIIMEHT TpeHuUs: CKOJIbKEHUs 1o hopmyie (6).

h

: VIZ —=h?

11. PaccuurailiTe = OTHOCHTENIBbHYIO  MOTPEHIHOCTh  KOCBEHHOIO  H3MEpPEHUS
Koa(uieHTa TpeHus CKOJIbXKEHUs o0 GpopMmyie

SZA_,uZA_h+IAI+hAh=

u h 17 =n?

12. Beruncnure aOCOMOTHYIO MOTPEITHOCTh U3MEPEHUS i .

Apu=p-¢=

13. 3anuimmTe OKOHYATEIbHBIA PE3YIbTAT.

H+Au=

14. CpaBuute BeauMuuHbl KOA(G(UIMEHTa TPEHUS CKOJBXKEHUS, U3MEPEHHBIC JIBYMS
Pa3JIMYHBIMU CTIOCOOAMH.

15. JlokaxuTte 3KCHEPUMEHTATIbHO U TEOPETUYECKHU, YTO CUJIA TPEHUSI CKOJIbKEHUS HE
3aBUCUT OT IJIOIIAIA TPYIIUXCSI HOBEPXHOCTEH.

BriBon:

1. Kakue MeTOIbl OLIEHKM TOTPEIIHOCTH U3MepeHusi KodQuiueHta TpeHus
CKOJIb)KEHHSI MCII0JIb30BAJIUCH B paboTe?

2. CpaBHHTE pe3yJbTaTbl JBYX CIOCOOOB ompeaeneHus KodpduuueHnta TpeHus
CKOJIb)KECHHUS.

3. Ilpenmnoxute crnocoObl JOKA3aTeNbCTBA, YTO CUJIa TPEHUSI CKOIBKECHHUS HE 3aBUCUT
OT IUIOIIAAU TPYILUXCS MOBEPXHOCTEM.

4. CpaBHUTE MAaKCUMAJIbHYIO CHIIY TPEHUS IMOKOSI U CUITY TPEHHUS CKOJIbKEHUSI.

[IpomexxyTouHast arrecTauus

JIIK-3. CriocobeH ocymecTBIsATh MPOo(HEeCCHOHANBHYIO JEATeIbHOCTh, HAIIPaBJIECHHYIO Ha
JOCTUKEHHUE O00pa30BaTENIbHBIX PE3yJbTaTOB OOyYalOMIMXCSI B  COOTBETCTBUHU C
TpeboBanusIMU DeiepanbHOTO TOCYAAPCTBEHHOIO 00pa30BaTeIbHOTO CTaHapTa.
3HaTh: METOAbl OCYIIECTBJICHUS MPO(PECCHOHATBLHON eATeIbHOCTH, HAIPaBICHHOW Ha
JOCTHKEHNE 00pa30BaTEIbHBIX PE3yJIbTATOB 00yJaromuxcs 1Mo GU3uKe B COOTBETCTBUU C
TpeboBaHusIMU DeiepaabHOro0 TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTA.



YMeTb:  OCYWIECTBISATh  NPO(PECCHOHANBHYIO  ACSTENbHOCTh, HANPABJICHHYIO  Ha
JOCTHKEHHE 00pa30BaTeNbHBIX PE3yIbTaTOB O0YyUaOIUXCA MO (PU3HKE B COOTBETCTBUU C
TpedoBaHusIMU PeiepaabHOro roCy1apCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTA.

Brnagers:  cmOCOOHOCTBIO ~ OCYIIECTBIATH  MPOGECCHOHATIBHYIO  JI€ATEIbHOCTD,
HAIpPAaBICHHYIO Ha JOCTH)KEHHE 00pa30BaTEIbHBIX PE3yIbTaTOB 00YyUAIOMIUXCS MO (HU3KKE
B COOTBETCTBHM C TpeOoBaHMsIMH DenepanbHOrO rocyAapCTBEHHOT0 00pa3oBaTEebHOTO
CTaHAapTa.

3aiaHus1, HeoOXoauMBbIe M1 olleHuBaHus cpopmupoBanHocTu JI1K-3
IlepeueHb BOMPOCOB K IK3aMEHY

1. Henu wu 3amaunm  oOyuyeHus ¢Gu3MKe B CUCTeME (PU3UKO-MATEeMaTHYECKOTO
o0Opa3oBaHus.

2. CrtpyKTypa U coJiep;kaHue OCHOBHOM 00pa30BaTEIbHOM MpOrpaMmbl 1o (pu3mKe.
3. OOpa3oBaTesbHbIE CTAHAAPTHI MO (PU3UKE.

4. TeopeTnueckre OCHOBBI KOHCTPYHUPOBAHUSA Kypca (PU3UKKU OCHOBHOM IITKOJIBI.

S. TeopeTnueckne OCHOBBI KOHCTPYHUPOBAHUS Kypca (PU3UKU CPETHEH IIKOIIBI

6. Teopus u MeToarKa NpenogaBaHusi GU3UKH B OCHOBHOM IIIKOJIE.

7. Metoauka n3y4eHuss MEXaHUYECKUX SBJICHUM.

8. Metonnka n3y4eHHs TEIUIOBBIX SBJICHUIM.

0. MeTonuka u3y4eHus 3JIEKTPOMArHUTHBIX SBJICHUH.

10. Meroavka u3y4eHus] KBAHTOBBIX SIBJICHUM.

11. Teopus u MeTOAMKA ITPENoIaBaHus GPU3UKHU B CPEIHEN HIKOJIE.

12. Meronuka n3y4eHUs] MEXaHUKHU B Kypce (PU3UKHU CPETHEN IITKOJIbI.

13. Meroauka u3y4eHus: MOJIEKYJISIPHON (DU3UKU B CpETHEH IIKOJIE.

14, Meroauka u3y4eHus dJIEKTPOAMHAMUKU B Kypce (PU3UKU CPETHEH MIKOJIBI
15. Meronuka n3y4eHus: KBAHTOBOM (DM3UKHU B CPEHEH IIKOJIE.

4. MeTtonuueckue MaTepuasbl, OpeAeIsItoNIne MPOoIeAYpPhl OLICHUBAHUS 3HAHUM, YMEHHU,
HaBBIKOB M (WJIM) OMNbITa JACATENBHOCTU, XapaKTEPU3YIOIIMX dTanbl (OPMUPOBAHUS
KOMIETEHIIUHA

TpeOoBaHuUA K 3K3aMEHY
[IIkxana oneHuBaHus dK3aMeEHA.

Kpurepun onenuBanus bannsr

€CIIM CTYJICHT OOHAPYKUBAET TIIyOOKOe 3HAHHE Cojep aHus yuyeOHoro matepuana | 21-30
MO JIUCIUIUIAHE, OOCTOSTEIBPHO AHAIM3UPYET METOJUKY H3YyUCHHS MEXaHHWKH,
MOJIEKYJISIPHON (PM3UKH, JIEKTPOIMHAMUKH, KBAHTOBOU (PU3UKU;

€CITM OTBET CTYyJIEHTa Y/AOBJIETBOPSET OCHOBHBIM TpeOoBaHUSIM K oTBeTy Ha | 14-20
OLIEHKY «OTJIIMYHO», HO OOHAPYKUBAIOTCS OTACIbHBIC HEIOYETHI, HANPUMED,
JIOMyCKAIOTCsl HErpyOble OMMOKHU MPHU M3JI0KEHUH METOAMKHI U3YUECHUSI MEXaHHUKH,
MOJICKYJISIPHOM (PU3HKH, DJIEKTPOAMHAMHIKH, KBAHTOBOH (DHM3UKH;




Kputepuu onenuBanust bambt

€CJIM y CTyJIeHTa OOHAPYKUBAIOTCS MPOOEbl B coepkaHuu (pU3HIecKuX 3HaHuil | 8-13
M0 JUCIHIUIMHE, HE YYHUTHIBAIOTCA TPeOOBAHHsSI MPOrpaMMbl K (HOPMHPOBAHHIO
KOMIICTEHTHOCTEH;

€CJIM CTYJEHT HE OBJIAJIE] HEOOXOJIMMBIMU 3HAHUSIMU IO METOJIMKE H3yUEHUS 0-7
MEXaHUKH, MOJIEKYJISIPHON (DU3UKH, SJICKTPOIMHAMHUKHN, KBAHTOBOU (PH3UKH.

HMTorosas mkaja BLICTaBJICHHUS OLICHKMH ITO JUCHUIIIINHE.

. Onenka o 100-6amibHOM
Ouenka 1o 5-6apHOM cucTeme
cucTeMe
OTJINYHO 81—-100
XOPOIIO 61 - 80
YJAOBJIETBOPUTEIHHO 41 - 60
HEYJIOBJIETBOPUTEIHHO 0-40




