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Pabouas InporpaMma JUCHHUITIINHBL ®dusuka

pa3pabotana B coorBeTcTBUU ¢ PI'OC, yTBEepKA€HHBIM NIpHUKa30oM MuHHcTepcTBa 00pa3zoBaHus U Hayku Poccuiickoil @enepanuu
o1 27.03.2018 Ne 217

KBamudukamnus HHIKeHep nyTeil coo01eHus

Dopma 00yueHus 3a04Hast

OBBEM JUCHUIIVIMHBI (MOAYJISI) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMMWYECKUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOINUXCA C
MPENIOJABATEJIEM (ITO BUJIAM YUEBHbBIX 3AHATHU) U HA CAMOCTOSATEJBHYIO PABOTY
OBYYAIOIIIUXCA

O01mas Tpy10eMKOCTb 10 3ET

Yacos 110 y4eGHOMY ILIaHy 360 Bunas! koHTpOIIS HAa Kypcax:
B TOM YHCIIE: 9K3aMeHbI (Kypc) 1(2)
KOHTAKTHast paGoTa 28 KOHTPOJIBHBIX padot 1 kypc (2)
caMocCTosITeNIbHAs paboTa 314
4acoB Ha KOHTPOJIb 18

PacnpepeneHue yacoB AMCLUUNIINHBLI MO cemecTpaMm (Kypcam)

Kypc 1

Bun 3anstuit v | PO Hroro
Jlexuun 12 |12 (12 |12
JlaGopatopHsie 8 8 8 8
IIpakTnueckue 8 8 8 8
B tom uncne nat. |4 4 4 4
Hroro ayn. 28 |28 |28 |28
KonTaktHas 28 (28 (28 |28
pabora
Cawm. pabora 314 |314 (314 |314
Yacs! Ha koHTpOAb |18 (18 |18 |18
Hroro 360 |360 [360 (360




1. AHHOTAIMSI JUCIUILIMHBI (MOIYJIST)

1.1|®ynnameHTanbHbIe 3aKOHBI IPUPOBI, (PU3NUYECKHUE OCHOBBI MEXAaHUKU: KHHEMAaTHKa U 3aKOHBI JTMHAMHUKH MaTepHaIbHOM
TOYKH, TBEPJIOTO TeJa, )KUIKOCTEH U ra3oB, 3aKOHbI COXPAHEHHUS, OCHOBBI PEJISITUBUCTCKON MEXaHUKH.
®yHaMeHTaNbHBIE TIOHSTUS 1 OCHOBHBIE (PU3UUECKUE 3aKOHBI B 00JIACTH TEPMOJANHAMUKY, JIEKTPUYECTBA U
MarHeTu3Ma, ONTHKH, GU3nKH KoseOaHuil 1 BOJTH, KBAHTOBOW (DM3UKH, YIIEKTPOANHAMHKH, CTATUCTUUECKOH (DH3HKHY,
aTOMHOMH U siiepHOH (u3uku. Teopun, METOIbI KITacCHYeCcKOi 1 coBpeMeHHOH (pu3uku. [TonbITkH 00beIMHEeHNS
(byHIaMeHTaNbHBIX B3auMoAeHcTBUH. COBpeMEeHHbIe HaAyYHO-HCCIeJ0BATEIbCKIE IPOrPaMMBbl B 00J1acTH HU3UKH,
MoJiesii. PeBOIIOIIOHHBIE H3MEHEHHUS B TEXHUKE M TEXHOJIOTUAX KaK CIIEACTBUE HAyYHBIX JOCTHKEHUI B 001acTn
¢busuku.

2. MECTO JUCIHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Kop nMCIUIIINHEL: |B1.0.07

2.1|TpedoBaHus K NMpeIBaApUTEIbHO MOATOTOBKE 00y4aOIIErocs:

2.1.1|TIpenBapurenbHas moAroToBka, cornacuo OIl, He TpeOyeTcs

2.2| IMcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPbIX OCBOEHHE JAHHOM TUCIUIUIMHBI (MOIYJIsl) HEOOX0IUMO KaK
npeaecTBylouiee:

2.2.1|9nexkTpoHuKa

2.2.2|DnexTpudecKue MalluHbI

2.2.5|MatepuanoBeneHue

2.2.6|TeopeTnueckue OCHOBBI 3JICKTPOTEXHUKH

2.2.7|®usnueckue OCHOBBI 3JICKTPOHUKHU

3. IEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUWS 110 JUCHUIIVIMHE (MOAYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJLHOM IMPOTPAMMBI

OIIK-1: Cnoco0eH pemiaTh HH:KeHepPHbIE 3aJa4i B MPo()ecCHOHATbHOM eI TeJIbHOCTH € HCIO0JIb30BaHHEM METO/I0B
€CTeCTBEHHBIX HAYK, MATEMAaTH4YeCKOI0 AHAJIN3a U MO/IeJIMPOBAHMS

3HaThb:

OcCHOBHBIC TTOHATHSA U (pyHAAMEHTAIbHBIC 3aKOHBI (PU3UKH, METOBI TEOPETHIECKOTO U 3KCIIEPIMEHTATFHOTO HCCIEA0BAHNSA
(u3HYecKuX SBICHUH, IPOIIECCOB U OOBEKTOB.

YMeTh:

IIpuMeHATH METOABI TEOPETUYECKOTO U SKCIIEPUMEHTATIBHOIO UCCIIEOBaHUS (PU3NUECKUX SBJICHUH, IPOLIECCOB U OOBEKTOB.
IIpoBOIUTE SKCIIEPMMEHTBI 110 3aJaHHOM METOAMKE Y aHAJIM3UPOBATH UX PE3YIbTATHI

Baaners:

HasbixaMu nCTIONB30BaHUS (PU3MKO-MATEMAaTUIECKOTO allapaTa A pa3pabOTKH IPOCTHIX MATEMAaTUUECKUX MOAENEi! SIBIeHUH,
IPOLECCOB U 0OBEKTOB NIPU 3aJaHHBIX AONYLICHUSIX U OIPAHUUCHUIX

4. COJJEP)KAHME JUCIHHUNIJIMHBI (MOIYJIS), CTPYKTYPUPOBAHHOE IO TEMAM (PA3JIEJIAM) C
YKA3BAHMEM OTBEJEHHOI'O HA HUX KOJJMYECTBA AKAJJEMUUYECKHAX YACOB M BUJIOB YYEBHBIX
3AHATUI

Kon HaumeHnoBanue pa3iesioB U TeM /BH]I KomneTten- Hure
Kype Yacos JlutepaTtypa Mpumeyanue
3aHATHSA 3aHATHS/ 111011 PaKT.

Paznen 1. JleknmuoHHBIE 3aHATHSA

1.1 dyHIaMeHTaTbHBIE 3aKOHBI TTPHPOIBI, 1 2 OIIK-1 JI1.1J12.3J13.3 2 Jlexums-
(usnyecKue OCHOBBI MEXaHHKH: 32 BU3Yyalu3alus
KMHEMATUKA U 3aKOHBI JUHAMHUKH
MaTepUaIbHON TOYKH, TBEPAOrO Tena,
SKHJIKOCTEN M Ta30B, 3aKOHEI
COXpaHEHHSsI, OCHOBBI PEIISITUBHCTCKO
MexaHuku. /JIex/

1.2 DyHaMEHTaIbHbIE TIOHATUS U 1 1 OIIK-1 | JI1.1J12.1 JI2.3 0
OCHOBHbIE (PU3NUECKUE 3aKOHBI B 2132
001aCTH TEPMOJMHAMHKH,

cratucTudeckoit pusuku /Jlex/

1.3 DyHaMEHTaIbHbIE TIOHATUS U 1 3 OIIK-1 JI1.1J12.4J13.2 0
OCHOBHbIE (hM3UUECKUE 3aKOHBI B 32
obnacTu anekrpudectsa /Jlex/

14 OyHaMeHTaIbHbIE TIOHATUS 1 1 3 OIIK-1 JI1.1J12.4J13.1 0
OCHOBHBIC ()U3UUECKUE 3aKOHBI B 32
obJlacTé MarHeTu3Ma
ANEKTPOAMHAMHKH, (PU3UKH KOJIeOaHU
u BOJIH. /JIex/




15 OyH1aMeHTaNbHBIC TIOHITHS U 3 OIlK-1 JI1.1J12.5
OCHOBHBIC (PH3HICCKUE 3aKOHBI B 32
001aCTH ONITUKH, KBAHTOBOM (DU3UKH,
aTOMHOU U sinepHOH ¢usuxu. Teopuuy,

METO/IbI KJTACCHYECKOM U COBpEMEHHOU
¢uzuku. [TonbiTkK 0ObEAMHEHHS
(hyHIaMEHTaIbHBIX B3aUMOICHCTBH.
CoBpeMeHHBbIE HAy4HO-
HCCIIEA0BATENBCKIE TPOTPAMMEIL B
obnactu pU3MKH, MOJIEIH.
PeBomononHbIe H3MEHEHHS B
TEXHHKE M TEXHOJIOTUSX KaK CIICICTBUE
Hay4YHBIX TOCTIXEHHUH B 001acTn
¢dusuxu. /JIex/

Pa3nen 2. [IpakTHyeckue 3aHATHUS

2.1 OCHOBHBIE 3aKOHBI KHHEMATHKH U 2 OIlK-1 JIL.1J11.2
JMHAMHKY TIOCTYMATENbHOTO 1 JI1.3J12.3J13.3
BpallaTenbHoro asrxenui /IIp/ 39293

2.2 DNEeKTPOCTATHKA: OCHOBHBIC TIOHSITHS, 2 OIK-1  [JI1.1J11.2J11.3 Pabora B manbix
ypaBHeHUs U 3akoHbI /TIp/ J12.4J13.2 22 rpymmax

33

2.3 MarauTocTaTiKa: OCHOBHBIE 2 OIIK-1 JI1.1J11.2
OIIpEe/IeNIeHHUs], YPABHEHUS U 3aKOHBI. JI1.3J12.4J13.4
DNeKTpOMarHuTHAsT MHIYKITHSI. 9233
Konebanus u Bonusl. /TIp/

24 Onrurka. DeMeHThl KBaHTOBOU 2 OIIK-1 JIL.1J11.2
¢usuxu. /Tp/ JI1.3J12.5J13.6

3293
Pa3znen 3. JIaGopaTopHble 3aHATHS

3.1 M3yueHre OCHOBHOTO 3aKOHA 2 OIlK-1 JI1.1J12.2J13.7
JMMHAMUKH BPAIIATEIbHOTO TBHYKEHHUS
/J1ab/

3.2 Omnpenenenue yaeabHOro 2 OIIK-1 JI1.1J12.2J13.5
CONPOTHUBIICHHUS METAIUTHIECKOTO
npoBojHUKa /J1ab/

3.3 OnpenesieHne HHAYKIIUA MarHUTHOTO 2 OIIK-1 JIL.1J12.213.5
oJIst 3eMJIH U TTOCTOSTHHON TaHTeHC-
ranpBaHometpa /J1a6/

3.4 N3yyenue 3aKkOHOB BHEIIHETO 2 OIIK-1 JI1.1J12.2J13.9
dhoroaddekra /JTad/

Paznen 4. CamocrosiTesibHast padoTa

4.1 N3yuenne nurepaTypsl 200 OIIK-1 | JI1.1J12.1 JI12.3

TeopeTudeckoro kypca /Cp/ JI12.4J12.5J13.1
JI13.2 J13.331
32

4.2 OdopmiieHre 1 OJrOTOBKA OTYETOB 14 OIlK-1 JI1.1J12.2713.5
o taboparopusiM pabotam /Cp/ JI3.7J13.9

4.3 Brinonnenne koHTposbHBIX pabor 1,2 100 OIIK-1 JIL.1J11.2
/Cp/ JI1.3J12.3J12.4

J12.5713.1J13.4

JI3.6J13.8

0103293

Pasnen 5. Koutpoun

5.1 /Ox3amen/ 9 OIIK-1 JI1.1J11.2
JI1.3J12.1 J12.2
J12.3]712.4 J13.2
JI3.3 J13.6 JI3.7

0135233




5.2

/DKk3amen/

OIIK-1

J1.1J11.2 0
J1.3J712.1J12.4
JI2.5J13.1J13.4
JI3.5J13.8J13.9

013233

5. OHEHOYHBIE MATEPHUAJIBI JIJISA TPOBEJAEHUS ITIPOMEKYTOYHOM ATTECTAIIAA

Pa3MmemeHbl B MPUWIOKEHNH

6. YHEBHO-METOINYECKOE 1 THOOPMANIMOHHOE OBECIHEYEHUE JUCHUTIJIMHBI (MOLY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. IlepeyeHb OCHOBHOI1 TNTEPATYPHI, HEOOXOAUMOIi /15l 0CBOEHUS TMCHHILIUHBI (MOIYIs1)

ABTODBI, COCTaBUTEIHN

3arnaBue

H3patenbcTBO, IO

J1.1 |Tpodumona T.H. Kypc ®uzuku: Yueo. Mocksa: Axanemus, 2017,
J1.2 |Yepros AT, 3aga4nuk 1o ¢usuke: Yueod. mocodue M: U31-Bo Gu3UKO- MaTeMaT.
BopooOwer A.A. nureparypsl, 2019,
JI1.3 |®wupranr E.B. PyKOBOJICTBO K pelICHHIO 3a/1ast 10 Kypcy oO1eit Gpusuku: CII6: Mutep, 2019,
VYueb. nocobue
6.1.2. IlepeyeHb TOMOIHUTENBHOI JUTEPATYPbI, HEOOXOAUMOIi VI OCBOEHUS AU CHMUIJIMHBI (MOTYJIs1)
ABTODEI, COCTaBUTEIHN 3arnaBue H3parenbcTBO, IO
J12.1 |Edpemos 1O. C. Cratucruueckas Qu3rka U TEpPMOJTUHAMUKA M.|bepnun: {upekr-Menua,
2015,
http://biblioclub.ru/index.php?
page=book&id=428682
J12.2 [3aiimens A.H. Oumbku n3MepeHuid Gu3ndeckux BenuuuH: Yueb. mocodue  |CII6: Jlans, 2009,
J12.3 |Ky3uenos C. 1. Ouznka: Mexanuka. MexaHn4eckue KoiaeOaHus U BOJIHEL. MockBa: By3oBckuil yueOHUK,
MonekysipHas ¢pusuka. Tepmomunamuka: YdyeoHoe mocodue (2014,
http://znanium.com/go.php?
1d=412940
J12.4 |Ky3uenos C. 1. Ouzuka. OCHOBBI 3JIEKTPOJUHAMUKU. DJIEKTPOMarHUTHbIE MockBa: By3oBckuil yueOHUK,
Ko0JIeOaHUA U BOJIHBL: YueOHOe mocodue 2015,
http://znanium.com/go.php?
id=424601
JI12.5 |Ky3neunos C. U., Ousnka. Bonnosas ontuka. KBanrosas npupoja usnydenus. |Mocksa: ByzoBckuil yueGHUK,
Junmep A. M. DeMEHTBI aTOMHOM U sJiepHON Qu3uku: YueOHoe mocobue 2015,
http://znanium.com/go.php?
id=438135
6.1.3. Ilepeyenn y4eOHO-METOANYECKOTO O0ecnedeHUs /ISl CAMOCTOATEIbHOMH PadoThl 00y4aommXxcs Mo JUCHHIIINHE
(Mmony.aro)
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, r0o1
JI3.1 |Pymnoii KA. Kosebanue u BosHbL: Yueb. mocobue Xabaposck: ABI'YIIC, 2008,
JI3.2 |JIutBuHOBa M.H. Onekrpoctartuka. [TocTosiHHBIN TOK. YueOHOoe ocobue Xabaposck: ABI'YIIC, 2015,
JI3.3 [Topoxosckuii B.b. O6mas ¢pusuka. Mexanuka: Kypc nexuuii Xabaposck: JIBI'YIIC, 2011,
JI3.4 |Kpasuosa H.A., Onextpomarteri3m. COOpHHUK 3a1a4 1Mo (HU3HKe. Xabaposck: JIBI'YIIC, 2010,
®danees JI.C.
JI3.5 |Anronsruena E.A. ®usnka: DnekrpoMmarHetusM. BoiaHoBas u kBaHTOBas usmuka. |Xabaposck: ABI'YIIC, 2015,
CO6opHuk 11a6. paborT.
JI3.6 |Kopneenko T.H., COOpHHK TECTOB M 33/1a4 [0 BOJHOBOM OoNTHKE: Y4eOHO- Xabaposck: JIBI'YIIC, 2012,
Kopocrenesa U A. METO/I. II0co0ue
JI3.7 |JIntBuHOBa M.H. Ouznka: Mexanuka. MosekynsapHas Gu3nKa 1 Xabaposck: JIBI'YIIC, 2015,
tepmonuHaMuka. COopHHK 71a0. paboT.
JI3.8 |Kopocrenéra N.A., MonekynsipHast puznka u TepMoauHaMuKka: Metoa. ykasanusi |Xabaposck: JIBI'VIIC, 2013,
Kynukosa I'.B.
JI3.9 |JIurBunoBa M.H. Ou3zuka: Onruka. Pusuka aToma 1 TBepaoro tena. Céopuux | Xabaposck: ABI'YIIC, 2015,

nabopaTopHbIX padoT.

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "UHTepHeT", HE00XOAMMBIX /I 0CBOEHUS

JHCHUILIAHBI (MOTYJIS)

D1 |9BC "Vuusepcuterckas 6udamoreka ONLINE" http://biblioklub.ru
92 |9BC Znanium.com http://znanium.com
D3  |ba3ssl TECTOBBIX MAaTEPUAIIOB http://i-exam.ru




6.3 [lepevyens MHPOPMANMOHHBIX TEXHOJIOTHIA, HCIOIb3yeMBbIX MPH OCYIIECTBIEHHN 00Pa30BaTEIbHOTIO0 Mpouecca 1o
AUCHHUILIAHE (MOAYJII0), BKIIOYAas NepevyeHb MPOrPaMMHOro obecrnevyeHnss 1 HH(POPMANNOHHBIX CIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

6.3.1 Ilepeyenb nporpaMMHOro odecrevyeHust

Microsoft Office Professional Plus 2013 Open license

Oneparmonnast cuctrema MS Windows 10 Professional Open license

Free Conference Call (cBoOoaHasT MUILICH3MS)

OmneparmonHas cucrema MS Windows 8.1 Professional Open license

Libre Office CBoGoaro pacmpocrpansiemoe ITO

6.3.2 Ilepeyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

Ipodeccruonanpras 6a3a JaHHBIX, HHOOPMAIIMOHHO-CcrIpaBo4yHas cucrema Koncymsrantllmoc - http://www.consultant.ru

7. ONUCAHUE MATEPUAJIbHO-TEXHUYECKOI BA3bl, HEOBXOJUMOI1 JJIs1 OCYIECTBJIEHMS
OBPA30BATEJILHOT'O ITPOIECCA TI0 JUCIHATIIMHE (MOY.JIIO)

Aynuropus Haznauenue OcHaienue
AMUIXKT MOMEIIIEHHE TSI CAMOCTOSITEIbHON pabOThI Kommexr yueGHO# Mebenu
Aynutopust  |oOydaromuxcs Texnuueckue cpencTBa 00ydeHHs: KOMIIBIOTEPEI
Ne208 Microsoft Office Professional Plus 2013 Open license
Oneparmonnast cucrema MS Windows 10 Professional Open license
Free Conference Call (cBoGoanas muieH3ms)
Oneparmonnas cucrema MS Windows 8.1 Professional Open license
AMUXKT KaOWHET HUNKU Kommnekt Mebenu, pa3naTouHbIil MaTepHal, TIaKaThl, yaeOHas
Aynuropus JIuTeparypa.
Ne308(2) TexHuueckne cpencTBa 00ydeHHs: IPOEKTOp, IKpaH, HOYTOYK
MEePEHOCHOMN
Libre Office CBoGoaHo pacmpoctpansemoe 10
Free Conference Call (ceoGonnas nmunensus)
AMUNXKT naboparopus Gpuznku Kommnekr wmebenu, pa3gaTOYHBIA Marepual, IUIaKaThl, YydeOHas
Aynuropus JuTeparypa
Ne309(2) O6opynoBanue:

Masitauk yHuBepcansHbiid (OIIM 04), mammHa AtByza (PIIM 02 I1C),
masTHUK Makcsemna (OIIM 03 TIC), (MmmmmcekyHaoMep (unuecKuii
OIIM 15), ycraHoBka Al ONpENeNeHUs] YISIBHOTO COMPOTHBICHUS
HuUXpoMoBoi  mpoBojokn (PIIM 01 TIIC) (MmmmrcekyHIOMED
¢usnueckmit  OIIM  15), ycTaHoBKa Il W3YYeHHS YIOPYroro u
Heynpyroro yaapa tmapoB (®IIM 08 IIC) (MwummcekyHIOMED
¢muveckuit GIIM 16), mastark bammuctraeckuii kpytrneHbid (OIIM
09) (muutucekynmomep puszndeckuit ®IIM 14), ycraHOBKA IS H3YYICHUS
OCHOBHBIX 3aKOHOB BHelIHero (GoTod¢dekra, TeHepaTop CHUTHAIOB
¢yuxunoHanbHblit [CD - 2 Ne 61, naboparophslit komruteke JIKT- 1 Ne
18 (Monekymsipaas ¢usuka), madopatopusiii komruieke JIKT - 2 Ne 26
(37MeKTPONpPOBOJHOCTS ~ METANIOB B JAWANa30HE  TEMIeparyp),
naboparopHsii kommieke JIKO - 1A (3akoHBI ONTHKHM), 1a00PaTOPHBINA
kommieke JIKK - 3 No 18 (OcHoBaHmsi KBaHTOBOW (M3WKH),
naboparopubiii kommuieke JIKK - 1P Ne 31 (Cnektpsl. @otodddexr.
Db ekt 3eemana), maboparopusiit kommmieke JIKT - 10 Ne 08 (ocHOBBI
MOJICKYJSIpHON (u3nkH), nabopatopHbiii koMmieke JIKTM - 5 Ne 01
(Muepumanbhple  cucTeMbl  OTcyera), ycranoBka ®IIT1 - 8
(MomnexymnspHast pu3rKa ¥ TEMOANHAMUKA), YCTAHOBKA IJISI TIPOBECHHS
nmabopaTopHOil  paboTel  «MoJenupoBaHHe 3pUTENBHON TpyOBl u
mukpockomnay GI1B-05-1-10.

VYcranoBka miust wm3ydeHus d¢dekra Xola B IOIYNPOBOIHHUKAX,
ycTaHoBKa Juist u3yudeHus p - n nepexona PIIK-06, BEICOKOBOIBTHBII
uctoyHuk HampspkeHust ot 0 1030 KB, Bonbr™erp-B7-5B, ucrounuk
nutanus MII-3,ycraHoBKa Uil U3ydEHUs] TeMIEpaTypHOH 3aBHCUMOCTH
JNIEKTPONPOBOJHOCTH ~ METAIOB W mojdynpoBoanukoB  OIIK-07,
redeparop curHanoB ['CD-2, usmepurens nemMoHcTpanuonnsiid MJI-1,
yCTaHOBKA JJIS OIpe ieTIeHNs JUTHHEI Tpobera gacTHil B Bo3xyxe OIIK-03,
ncrounnk nwmranus BC-4-12, ocmmmrorpad C-1-112, ycranoBka
HEWHEPIUOHHOW CHCTEMBI OTYeTa, JEMOHCTPAI[OHHBIA MYIBTHMETpP C
mudpossM oTcaeTroM DI, M3MepUTENhs IEMOHCTPAIIMOHHEIH aHATOTOBBII




8. METOAUYECKHUE MATEPHUAJIBI 1JIS1 OBYYAIOIIIUXCSA 11O OCBOEHHWIO JUCIHIUATIJIMHBI (MOYJIS)

JInist 0cBOCHUS AUCUUTUTHHBI « DH3UKaY, MOJTYUYSHHUS MPOYHBIX U TITyOOKHX 3HAHUH CTYIIEHT NOJDKEH CHCTEMAaTHUSCKH U3Yy4aTh
y4eOHBII MaTeprai o y4eOHBIM MOCOOHSM, YKa3aHHBIM B CIIMCKE PEKOMEHIYEeMOH JIUTepaTypsl, U KOHCIEKTaM JeKuuid. B cirydae
HEOOXOMMOCTH CIIeyeT 00paIiaThCs 32 KOHCYJIbTALUSAMH K ITPENoaBaTeito GU3NKH.

Opnna u3 Gopm 3aHATHH 10 PU3NKE — JEKIUH, Ha KOTOPBIX CTYAEHTHI 3HAKOMSATCS C TEOPETHIECKUMH BOIIPOCAMH JUCIUILINHEIL.
PexkomeHIyeTcs B mpoliecce JIEKIIUU COCTaBIATh KOHCIEKT yuyeOHoro Marepuana. KoOHCIeKT MOXHO paccMaTpUBaTh Kak
PYKOBOJICTBO K JIbHEHINIEH CaMOCTOSATENbHON NeATeNbHOCTH, KaK ITyTeBOANTENb 110 JIUTEPaTypHbIM HCTOYHUKAM, KaKk OaHK
HEOOXOMMBIX HJIeH U CBEJIEHUH, Kak crocol kinaccudukanuy 1 cucremarusanuy napopmarnuu. KoncnekrupoBanue nomoraer
Pa3BUTh AHATUTHYECKOE MBIIUICHNE U BOBJICKAET B MPOLIECC IIO3HAHMS 3PUTEIbHYIO ITaMsATh. 3aIlich KOHCIIEKTAa T0JDKHA BECTHCH HE
JIOCJIOBHO, a KPaTKO, CBOMMH CJIOBaMH, YTO JaéT BO3MOXKHOCTh HE TOJILKO MOHATH YCIBIIIAHHOE, HO U OCMBICIIUTH OCHOBHBIE HUJICH.
MaremaTH4yeckie BBIKIAIKH, KOTOPBIE IPENoaaBaTeNb IPUBOIUT Ha J0cKe (cnaiine), pUCYHKH U CXeMBI cenyeT ohOopMIIATh B BUIE
OIIOPHOTO KOHCIEKTA UIIU CTPYKTYPHO - JIOTUYECKOH CXEMBI.

JlaGopaTopHbiii pu3HYECKHid IPAKTUKYM — BAKHEHIIINI KOMIIOHEHT y4eOHOTO Iporiecca 1o aucuuiuinie «dusukay. O
npeHa3HauCeH JJIs OJTYYSHHUS IEPBUYHOMN dIMIUPUIECKOil HHOopMaiK 0 PU3NIECKHX SBICHUSX, IPOIeccax U 00BEKTaX, a TAKKE
JUISL aHAJIM3a CTETNIEHN COOTBETCTBHS TEOPETHUECKUX M IKCIICPUMEHTANBHBIX PE3yIbTaTOB.

B xoze mpoBeieHus JIaDOPaTOPHOTO MPAKTUKYMa CTYIICHTBI HE TOJIBKO MPOBEPSIFOT 3aKOHBI (DU3MKH, HO U ydaTcsi paboTaTh ¢
¢usnyeckumMu IPUOOpamMu, MPUOOPETAIOT HABBIKH IKCIIEPUMEHTANBHOM UCCIICA0BATEBLCKOM AeATETIBHOCTH M TPAMOTHO#
00paboTKH Pe3yNbTaTOB H3MEPEHUH. 3aHATHS HU3MIECKOTO MPAKTHKYMA IPOBOATCS B CIIELMAIN3UPOBAHHON ayIUTOPHH,
OCHaIlleHHO# 1abopaTtopHeIM 00opynoBanueM (ayn.309). B redenue cemecTpa KaXblii CTYICHT JOJDKEH BBITOJIHHUTH
YCTaHOBJICHHOE KOJIMYECTBO JIAOOPATOPHEIX PaboT, KOTOPOE ONpeeNieHo padouei mporpaMMoi TUCHUIUTNHEI «DU3HKa).
IIpenonasareins, Beayuuii 1a00paTopHble pabOTHIL, COOOMIAET CTYIEHTaM: IIepedeHb Ja00paTOpHBIX paboT, NOCIEA0BATEILHOCTh UX
BBITIOJTHEHNU ST, PEKOMEHyeMble yIeOHO-MEeTOJUIeCKUe IOCOONsI, pYKOBOJCTBA U JIP.

IToaroroBka k 1a60paTOpHBIM paboTaM OCYLIECTBILIETCS CTYICHTaMU CaMOCTOSITENILHO 3a01aroBpeMeHHo. B nporecce Takoit
MOATOTOBKH CTY/EHT JOJDKEH YCBOUTH TEOPETUIECKUI MaTepHall, OTHOCSIIHUICS K JaHHOH JTabopaTopHOi paboTe, U3yInTh U ICHO
IPECTaBUTh ceOe coslepKaHNe U IOPSAOK BEIIOIHEHUs JaOOpaTOpHOH pabOTh!, 3HATh IPHHIIMIIBLL ISHCTBUS U IIpaBUiIa PaOOTHI C
M3MEPUTENBHBIMHI PHOOPaMH, METOIBI H3MEPEHHUI, 0COOEHHOCTH KOHCTPYKIMH JIADOPATOPHOH YCTAHOBKH U NIPAaBUIIAa TEXHUKH
6€30MacHOCTH, 3HaTh OTBETHI Ha IPUBEJCHHBIE B METOANYECKOM PYKOBOJICTBE KOHTPOJILHBIE BOIPOCHI, @ TAKXKE 3aTOTOBUTH
HEOOXOAUMBIE TaOIUIBI U CXEMBL.

Brinonnenue nabopatopHelx padot. JlabopaTopHas padoTa paccuuTaHa Ha /iBa yaca IpeJBapuTEeNIbHON IOATOTOBKY U 0opMIICHUS
Y Ha JIBa Yaca BBIIOJHEHUS B JTJAOOPaTOPHH, BKIIOYas AOIYCK K paboTe, BEIOIHEHUE YKCIIEpUMEHTa H 00pabOTKy ero pe3ynbTaToB,
3amury JaboparopHoii paboTsl B hopme cobecenoBanus. JlabopaTOpPHBIA OTYET COAEPIKUT LIENb PA0OTHI, OTBETH HA KOHTPOJIbHBIE
BOITPOCKL, CXeMY YCTaHOBKH, pacueTHbIe (HhOPMYIIBI, TAOJIUITY pe3yIbTaTOB H3MEPEHUH, pacyeThl M BBIBO/L.

JlaGopaTopHbIe PaOOTHI BBIMONHSIOTCS [0 MMChbMEHHBIM HHCTPYKIMAM, KaXKIasi U3 KOTOPBIX COIEPKUT KPATKUE TEOPETUUECKUE
CBEICHUS, OTHOCAIINECS K TaHHOU paboTe, mepedeHb HE0OX0ANMOT0 000PYIOBaHHU, TOPSIOK BBITOTHEHHS paOOThI, KOHTPOJILHBIE
BOIIPOCHL. BHUMaTenpHOE U3yd4eHre HHCTPYKIMU IOMOXET BBINOIHUTH PaboTy.

3amuTa 1abopaTtopHbIX padoT. [1o pesynpraTaM H3MepeHUH U BEIYUCIEHHH CTYIEHT COCTABISIET OTUYET U CIAeT NPEIoIaBaTelio B
JICHb €€ BBINOIHEHHS WIH He M03XKe CleIyIoIero 3ausatus. OT4ET o mpoaeraHHoi 1abopaTopHOi paboTe sBisieTcs He0OOXOUMBIM,
HO HE eJMHCTBEHHBIM YCJIOBUEM 3aIUTHI TEMBI JaHHOH 1a00paTOpHOit paboThI. 3aIUTa MPOU3BOIUTCS MO KXKAOH padoTe B
OTACIIbHOCTHU B BUJAC UHANBUAYAJIbHOT'O COGCCCI{OBaHI/Iﬂ C KQXIbIM CTYACHTOM I10O TCOpCTI/I‘ICCKOi/'I u HpaKTH‘iCCKOP’I JacTsaM
BBITIOJTHEHHOHN paboTHI, a TAaKoKe 10 JaHHBIM H pe3yJbTaraM oQpopMIIeHHOTO oTdeTa. OTBETHI Ha IOCTABICHHBIE BOTIPOCHI CTYACHT
JlaeT B yCTHOM WM IMMChbMEHHOM opme.

JlaGopaTopHast padoTa cunTaeTCs BHITOJHEHHOH TOJIBKO B TOM CITydae, KOT/Ia OTYET 110 Hel IPHHAT U BEICTaBJIeHA OlleHKa. [Ipu
MOJITOTOBKE K OTYETY HEOOX0AMMO MOJIb30BaThCA y4eOHO-METOANYECKOH JIUTEPaTYpOil, yKa3aHHOM B IaHHOU pabouei mporpaMme.
KonrponbpHas paboTa — 3T0 caMocTOsATENbHas paboTa CTyAeHTa-3a09HIKa, TPeAHa3HaYeHHas! TS 00JIee TIOJTHOTO YCBOCHHUS
yueOHOro Marepuaia no gucuumiuie. Konrpossnas pabota comgepxar 8 3agay 1o ONpeiesICHHOMY pa3Jielly, KOTOpble He00X0AUMO
PELINTH B TEUEHHE ONPEIICHHOT0 BPEMEHHN | CIIAaTh Ha PEIEH3HI0 NperofaBaTelio. [Ipy MoNI0KUTEIFHOM OT3BIBE B CIIEIHAITBHO
OTBEJICHHOE BpeMs1 (Ha KOHCYJIbTAINH) BO BPeMs 9K3aMEHAIIMOHHOM CECCHH MPOU3BOANTCS 3aIUTa KOHTPOJIBLHOH pabOTHL.

IIpexxne 4eM MPUCTYIUTH K BHINOIHEHHIO 3aJIaHNUs, CIICyeT U3yIUTh COOTBETCTBYIOIIUM TEOPETUUECKUI MaTeprall o y4eOHUKY
WITY KOHCIIEKTY JISKIUI B TIOAPOOHO pa3o0parth MpHBEACHHBIC TaM MPUMEPBI; pa3o0paTh 3a/1a4, PACCMOTPEHHBIE HA MPAKTHYECKUX
3aHATHUAX.

Ipuctymnas k pemeHnIo 3aJaHus, HaJlo pa3o0paThCs B YCIOBHH 3aJ1a4U U prcyHKe. [lepen penieHreM Kax 101 3ajauu HaJo
BBIITUCATH IMTOJTHOCTBHIO €€ YCJIOBUE C YUCIIOBBIMU JaHHBIMHU. Pemenne JOJDKHO CONIPOBOXKAATHCA KPATKUMH, IMTOCJICA0BATCIbHBIMA 1
TPaMOTHBIMH 0€3 COKpAILEHHUS CIIOB 00BSICHEHHSMH U YepTeKaMH, Ha KOTOPBIX BCE BXOJSIIME B pacyeT BEJIUYUHBI JJOJDKHBI OBITh
IIOKa3aHbI B YHCJIaX. Ha}]O I/I36eFaTb MHOT'OCJIOBHBIX TTOSCHEHUH U nepeckasa y‘{C6HI/IKa: CTYACHT OOJKCH 3HATh, YTO A3BIK TEXHUKHU
- hopmyna u yeptex. [Ipu monp30BaHnU GopMylIaMy HIIH JaHHBIMH, OTCYTCTBYIOIMMH B y4eOHUKE, HEOOXOIMMO KPAaTKO M TOYHO
yKa3bIBaTh HCTOYHHMK (aBTOP, HA3BaHUE, U3IaHKE, CTPaHULa, HoMep Gopmyisl). He crenyeT BEIUMCIATH OONBIIOE YUCIIO 3HAYAIINX
dp, BBIYUCICHUS JOJDKHBI COOTBETCTBOBATH HEOOXOIUMOM TOUHOCTH. UEPTEIKH, CXEMBI CICAYET BBIOIHATH IIPU ITOMOLIH
YEepPTEKHbIX IPUHAIIICKHOCTEH.

Bce mapameTpsl, HEOOXOAUMBIE JJIS pacueTa: BEKTOPbI, OCH KOOPAMHAT, YIIIbI, Pa3MepbI JTOJDKHBI OBITh H300paXKEHBI Ha PUCYHKE.
‘-IepTexc JOJDKECH 6bITb AKKypaTHBIM, €T0 pa3sMEphbl JOJIKHBI ITO3BOJIMTH SICHO ITOKa3aTh BCC CHUJIBI UJIN BEKTOPBI CKOPOCTHU 1
YCKOpPEHUS 1

JIIp.; IOKa3bIBaTh BCE 3TH BEKTOPHI M KOOPAMHATHBIE OCH Ha YEPTEXKeE, a TAKKE YKa3bIBATh €AMHHIBI ITOJIyYaeMbIX BEJIMIHH HY>KHO
o0s3arenpHO. Penienue 3a1a4 He0OXOMMO COIPOBOMKAATH KPATKHUMH MOSICHEHUAMH (Kakue GOPMYIIbI HIIH TEOPEMbI IPUMEHSIOTCS,
KakK IOJTyJal0TCsl T MM MHBIE Pe3YJIBTAThl U T.1.) U TOAPOOHO H3IaraTh Bech X0 pacueToB. Ha kaxxnoi cTpanune cienyer
OCTABJISITh MOJISI JUISl 3aMEUaHUl peLieH3eHTA.

[TpoBeneHune y4eOHOTO mpoliecca MOXKeET ObITh OPraHU30BaHO ¢ ucnonb3oBanueM DMOC yHuBepcuTeTa U B IIUPPOBOI cpene
(Tpymmbl B COLMANBHBIX CETSIX, JICKTPOHHAS [0YTa, BUACOCBSI3b U I p. I1aTGopmbl). YueOHbIe 3aHsTus ¢ mpuMenerrnem JJOT
MPOXOASAT B COOTBETCTBUH C YTBEPKICHHBIM pacnucanueM. TeKymuii KOHTPOJIb U IPOMEXYTOUHAs aTTECTALHS 00yJatoIIXCs
nposoaurcs ¢ npumenenuem JOT.




Ipuioxenue
OueHoyHble MaTepuaJIbl NP GOPMUPOBAHUHU Pado4eil MPOrpaMMbI

JUCHUIIJIMHBI . dusuka

1. Onucanue nokasareJeil, KpUTEpPHEB U MIKAJ OLEHUBAHUS KOMIIETEHIHIA.
ITokazatenu u kputepun oreHnBanusa kommnereHu OITK-1

OOBeKT YpoBHU CHOPMUPOBAHHOCTH Kputepuit onenuBanus
OIICHKU KOMIIETeHITNI pE3yNIbTaTOB O0yUYCHUS
OO0yuaromuiicst Hwuzkuit ypoBeHb YpoBeHb pe3ynbTaTOB
[ToporoBslif ypoBeHb oOyueHus
[ToBbILIEHHBINA YPOBEHD HE HIKE TOPOTOBOTO
Bricokuii ypoBeHb

[Hxans! onienuBanus komnereHuu OIK-1 mpu ciaue sx3ameHa

JocTurayThii XapakTepucTuka ypoBHs cOPMUPOBAHHOCTH [lxana oneHuBaHUs
YPOBEHbB pe3yibTara KOMIIETCHIU I
oOyueHus
Huzknii OOyuarommmiics: HeynosnersopurensHo
YpOBEHb -00Hapy>KuJj mpoOesbl B 3HAHUAX OCHOBHOTO Y4eOHO-

IIPOrPaMMHOI0 MaTEpHUaIIa;
-JIOMYCTUJI IPUHLIMIINATIbHBIE OIIMOKY B BHIIOJHEHUN
3a/IaHUM, IPEyCMOTPEHHBIX ITPOrPaMMOii;

-HE MOXET IPOJ0JKUTh 00y4yeHHE WM IPUCTYIUTh K
pohecCuOHANBHOM e TeIbHOCTH 110 OKOHYaHUU
porpaMMbl 0€3 TOMOTHUTENBHBIX 3aHATUH 110
COOTBETCTBYIOLIEH TUCIUTIIINHE.

[Toporossiii OO6yuaromuiics: Y 10BIETBOPUTEILHO
YPOBEHB -00Hapy>XUJI 3HAaHHE OCHOBHOTO Y4eOHO-
MIPOrpaMMHOTO MaTepHuaia B 00bEMe, HEOOX0IUMOM
JUTSL TanbHeIel yaeOHoi u peacrosien
poeCCHOHAIBHON JESATEIHHOCTH;
-CIIpaBJISIETCA C BBINOJIHEHUEM 3a/laHUM,
MPEyCMOTPEHHBIX TPOTPAMMOIA;
-3HaKOM C OCHOBHOM JIMTEPATYpPOH,
PEKOMEHI0BaHHOM paboueil mporpaMMoit
JUCLIUIINHBL,
-JIOMYCTHJI HETOYHOCTH B OTBETE Ha BOMPOCHI U MPHU
BBIMOJIHEHUH  3aJIaHUI 0 y4eOHO-TIPOrpaMMHOMY
MaTepuairy, Ho 00JlajaeT HEOO0XOIUMBIMHU
3HAHMUSMM JUISl UX YCTPAHEHHUs 110J] PYKOBOACTBOM
npernoaaBaress.




[ToBBIIICHHBIH OOyJaromuifcs: Xopouio
YPOBEHB - 0OHaApPYKUIT MTOJTHOE 3HAHHE Y4eOHO-TIPOrPaMMHOTO
MaTepuana;
-YCIEIIHO BBIIOJIHUI 33JaHUs], IPELYCMOTPEHHbIE
MIPOTPAMMOIA;
-YCBOMWJI OCHOBHYIO  JIUTEpATypy,
PEKOMEHIOBaHHYIO pabouel mporpaMmmoit
JUCLIUIINHBL,
-II0Ka3aJl CUCTeMaTUYECKUN XapaKTep 3HAHHM
y4e0HO-IIPOrPaMMHOI0 MaTepuaa;
-CIIOCOOEH K CaMOCTOSITEIbHOMY MOTIOJIHEHHUIO
3HaHUH 0  y4eOHO-TIPOrPaMMHOMY MaTepUaty u
OOHOBIICHHIO B XO/I¢ JaJIbHEHIIeH yaeOHOH pabOThI U
po(heCCHOHATLHOM e TeIbHOCTH
Beicokuit OO0yuaromuiics: OTtnn4HO
YpOBEHb -00Hapy>KHUJI BCECTOPOHHUE, CUCTEMAaTHYECKUE U
r1yOOKHEe 3HaHUS Y4eOHO-ITPOrPaMMHOT0 MaTepuaa;
-yMeeT CBOOOTHO BBITIOJIHSATH 3a/1aHMUS,
MPelyCMOTPEHHBIE MPOTPaAMMON;
-03HAKOMMUJICS C TOIIOJIHUTEIILHON JIUTEPATYPOM;
-YCBOMJI B3aMMOCBSI3b OCHOBHBIX MOHSATHUI
JUCLUIUIMH U UX 3HAYEHHE [l IPUOOpETEeHUs
npodeccuu;
-IIPOSIBUJI TBOPUYECKUE CIIOCOOHOCTH B IOHUMaHHUU
yueOHO-TTPOrpaMMHOT0 MaTepHaia.
Kommnerenmus OIIK-1 oOy4darorerocs orieHuBaeTCst CISAYIOITIM 00pa3oM:
HnaanyeMLI Co;[epxcaHHe HIKaJIbl OICHUBaHUA
1l ypOBEHb JOCTHUTHYTOTO YPOBHSA pe3ynbTaTa 00y4eHHs
pe3yibTa
TOB Heynosnersopureins Y 10BIIETBOPUTEIHHO Xopouo OTnuyHO
OCBOEHHS HO

3HaThb Hecnoco6HOCTB OObyuaromuiics OOyuarommiics OO6yuaromuiics
oOyuaromerocs Croco0eH JIEMOHCTPHUPYET JEMOHCTPUPYET
CaMOCTOSITEJIBHO | CAMOCTOSITEIILHO CHOCOOHOCTH K CIOCOOHOCTH K
MPOJEMOHCTPUPO | IPOJAEMOHCTPUPOBATh | CAMOCTOSATEIHLHOMY | CAMOCTOSTEILHOMY
BaTh HAIUYUE HaJIM4YKMe 3HAaHUM NIpU | TPUMEHEHUIO IIPUMEHEHHUIO
3HaHWH NpH peuIeHny 3aJaHnN, 3HaHWH NpH 3HaHUU B BBIOOpE
peleHnn KOTOpbIE OBLIH pelLIeHNH 3aJaHni, | crioco0a pereHus
3aJlaHuH, MIpeICTaBICHbI aHAJIOTUYHBIX TEM, | HEU3BECTHBIX WU
KOTOpbIE ObUIH IpenojaBaTesieM KOTOpBIE HECTaHAAPTHBIX
MIPEJICTaBICHbI BMeECTE C MpeICTaBIsuI 3a/laHuil ¥ Ipu
npernojiaBaTeneM | 00pasoM ux IIpenojaBaTeb, KOHCYJIbTATUBHOM
BMECTE C pelIeHus. U TIpU €ro MO/IJIEP’KKE B YACTH
o0pasuom KOHCYJIbTaTUBHOMN MEXIUCIUTUTMHAPH
UX pElICHHUS. MOJJIEP’KKE B YaCTU | BIX CBA3EH.

COBPEMEHHBIX
poOJeM.

YmMmers OrtcyTcTBUE Y OOyyarormmiics OOyuaromumiics OO0yyaromumiics
oOyuaromerocs J€MOHCTPHUPYET MIPOJIEMOHCTPUPYET | JEMOHCTPUPYET
CaMOCTOSITENIBHOC | CAMOCTOSITENIBHOCT B | CAMOCTOSITEIbHOE CaMOCTOSITENIBHOE
TU B IPUMEHEHUHU | IPUMEHEHUNU YMEHUN | IpUMEHEHUE IpUMEHEHNE
YMEHUH 110 perieHust yueOHbIX YMEHUU PEIICHUS YMEHUU PELICHUs
MCIOJIb30BAHUIO | 3aJJaHUil B TOJTHOM 3aJlaHuH, HEU3BECTHBIX WIH




METO/I0B COOTBETCTBUU C AQHAJIOTMYHBIX TEM, | HECTAaHIAPTHBIX
OCBOEHUS o0pasuom, KOTOpbIE 3a/IaHUi U IpU
yaeOHOH JTAHHBIM MPEICTaBIISIT KOHCYJIbTATUBHOU
JUCLUTITUHBI. MPENo/IaBaTeIeM. IIpenojaBaTelb, HOJIEPHKKE

U IIpHU €70 IIperno/iaBaress B
KOHCYJIbTATUBHOU 4acTH

MOJAJIEPKKE B YACTU | MEKIUCLUUILIIMHAPH
COBPEMEHHBIX bIX CBS3EH.
po0JeM.

Brnagers | HecrmocoGHOCTB OOyyvarormmiics OOyuarommiics OO0yyarommiics
CaMOCTOSITENIBHO | IGMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
MPOSIBUTH HABBIK | CAMOCTOSITEILHOCTh B | CAMOCTOSITEIbHOE CaMOCTOSITENIbHOE
penieHus IIPUMEHEHHUH HABbIKA | IPUMEHEHUE IIPUMEHEHNE
[IOCTaBJIEHHOU T10 33JIaHUSIM, HaBbIKA pEIICHUS HABbIKA PEIICHUS
3a/1a4u 1o penieHne KOTOpbIX 3a/1aHHM, HEU3BECTHBIX WJIN
CTaH/IapTHOMY OBbLIO IOKA3aHO AQHAJIOTUYHBIX TEM, | HECTAHIAPTHBIX
o0pa3zity MpenoiaBaTesieM KOTOpbIE 3a/IaHU U IpU
MOBTOPHO. MIPEACTABIISLI KOHCYJIbTATUBHOM

MIPENo/1aBaTellb, MOJJIEPKKE

U TIPHU €T0 npernojaBaTess B
KOHCYJIbTATUBHOMN 4acTH

MO/JICPKKE B YACTH | MEKIUCIUTITUHAPH
COBPEMEHHBIX BIX CBSI3€
po0JIeM.

2. Hepeqeﬂb BOIIPOCOB K 3K3aMEHY, 06pa3eu IK3AaMCHAIIMOHHOI'0 6I/IJ'IeTa, OICHKAa 0TBETa
oﬁyqammerom Ha BOIIPOCHI 9K3AMCHAITUOHHOT 0 oujaera

IIpumepHBbIii epeyeHb BONPOCOB K IK3aMeHy, komnerenuusa OIK-1

1 cemecTp

1 Kunematuueckue XapaKTCPpHUCTUKHU (nepeMemeHHe, CKOpPOCTbD, YCKOpeHI/IC) IIpU NOCTYIIATCIIbHOM

JABUKCHUU.

2.Kunemarnueckue XapaKTCPHUCTUKHU (nepeMemeHHe, CKOpPOCTb, y'CKOpeHI/Ie) npu BpallaTCIbHOM

JABUKCHUU.

3.IlepBbiit 3akoH Hetotona. I[lpuniun ortHocutensHOocTH [anmuies. MHepuuaibHble CHUCTEMBI

oTcycTa.

4 TTonsiTusa cuibl U Macchl. Bropoii u Tpetuii 3akoHsl HproToHa.

5.mnynbe. 3akoH coxpaHeHus umiryibca. LlenTp nHepuu. 3akoH IBUKEHUS [IEHTPa HHEPIIUH.

6.Ynap abCcomoTHO ynpyrux Tei. Y gap abCcoMOTHO HEYIPYTUX Tell.

7.MomeHT mHepnuu TBepaoro tena. Teopema lllTeitHepa. MomeHT cuibl. YpaBHEHHE TUHAMUKU

BpAIIATEIbHOTO JTBUKECHHUS.
8. MomeHT uMmyIbca. 3aKOH COXPaHEHUS MOMEHTA UMITYJIbCA.
9.Mexanunueckas pabota. Pabota cuibl ynpyroctu. MomHOCTb.

10.Kunerndueckas sHeprusi. TeopeMa 0 KHHETHUECKON dHepruu. KuHeTndeckast SHEpTHsi TBEPAOTO

TCJIa IPpU BpalllCHUU.

11.KOHC€pBaTI/IBHBIe CHJIBI. HOTGHHI/IaJ'H)HBIe 1 HETIOTCHIMAJIBHBIC CUJIOBBIC ITOJIA.
12.HOTCHLII/IaJ'IBHa$I OHCPIrus. 3akoH COXpaHCHUSA MEXaHUYECKOH OHEPruu.

13.TIpeoOpa3oBanus
OHHIITERHA.
14 PenaruBucTcKuil

Tamunes.

UMITYJIbC.

Mexannueckuii

OcHOBHOI1

MIPUHIIAI

3aKOH  PEJIATUBUCTCKOM

peHHTHBHCTCKOﬁ YaCTULIbI. B3aumocssi3b Maccel 1 OHCPIuu.
15. SABnenus nepeHoca. Bakyym.

16.BuyTpeHHsIsT SHeprus wuAeanbHOro raza. Ymcno crerneHeld cBOOOABI MOJNEKYJd. 3aKOH O

PaBHOMEPHOM pacIpeIelIeHUU SHEPTHH 0 CTETIEHSM CBOOO/IbI.

17 IlepBoe Hauaso TepMotuHaMuKu. PaboTa rasa npu nsmMmeHeHuu ero oobema. [I[puMenenne nepBoro

Ha4daJia TCpMOANHAMHUKU K U30ITPOLICCCaAM.

OTHOCHUTCIBHOCTH.

JUHaMHUKH.

[TocTynatel

DHeprus



18.TennoeMkocTh. Y ienbHas U MOJIIpHast TerioeMKocTU. M30xopHas u n306apHast TEII0EMKOCTH.
YpasHenue Maiiepa.

19.A nuabatHbIi iporiecc. [IpuMeHeHre nepBoro Hadaia TePMOJUHAMHUKH K aIa0aTHOMY ITPOIIECCY.
[TosnmaTponHsIii mpouecc.

20.Kpyrossie niporiecchl. O6patumsbie U HeoOpaTtumeble nporecchl. [uxin Kapuo. KITJ] mukina Kapuao
21.OHTpomnus U ee CTAaTUCTUYECKUI cMBICI. BTropoe Hayano TepMoAMHAMUKY.

22 PeanbHble KHUIKOCTH, UX CBoiicTBa. lloBepXHOCTHOE HaTsKeHUE. SIBIEHHE CMayMBaHMUAL.
KanmwsipHOCTs.

23.0nekTpocTaTuiyeckoe moje. XapaKTepPUCTUKH 3JIEKTPOCTATUUYECKOTO MOJs (HAMpsKEHHOCTh U
noreHuyan). [lpunnun cynepno3unuu nose.

24. Teopema l'aycca s snekTpocTaTuyeckoro mojsi B Bakyyme. Llupkynauus BekTopa
HANPSOHKEHHOCTH  DJIEKTPOCTAaTHYECKOro moiyisi. PaboTra  »IeKTpOCTaTUYEeCKOro Moy IO
MEPEMELIECHUIO JIEKTPUUECKOT0 3apsia.

25.lusnextpuku. Tunbl quanekTpukoB. [lonspuszanus T3IEeKTPUKOB U €€ BUIBI.
26.0nextpuueckoe cmeneHue. Teopema ['aycca uist aeKTprUUecKOro Mol B BELIECTBE.
27.951eKTpOEeMKOCTh TIPOBOTHUKOB. KOHIEHCATOPBI. DIEKTPOEMKOCTh KOHJEHcaTopa (IUIOCKOTO,
UMWIHHIPUYIECKOTO0, CHEpUUIECKOro). DHEPrusl 3apsyKEHHOT0 KOHAEHCATOpa

28.OneKTprYeCcKUid TOK U €r0 XapaKTepUCTUKH (CHITa TOKa, TNIOTHOCTH TOKa). 3akoH OMa [yt ydacTka
1eny (B MHTErpaibHOU U quddepennmanpHon hopme).

29.CTopoHHHE CHIIBL. DJICKTpoABMXKYyIIas cwiia. Hanpsokenue. 3akon Oma 1jist 3aMKHYTOM TISTIH.
30.Pabota u MomHOCTh TOKa. 3akoH Jlxoyns — Jlenua (B unTerpanbHoi U auddepeHantsHon
dopme).

31.MarHuTHOE MOJI€ U eT0 XapaKTEPUCTUKH (BEKTOP MAarHUTHON MHAYKIIUU, HAPSXKEHHOCTD IOJIS).
3akon buo-Caapa-Jlamnaca.

32.JlelicTBM€ MArHMTHOrO IOJi Ha TMPOBOJHHUKKA C TOKOM. 3akoH Ammepa. B3aumoneiictBue
NapajuieIbHbIX TOKOB.

33.JlelicTBHE MarHUTHOTO MOJIA HA ABMXKyHIMiics 3apsa. Cuna Jlopenna.

34.JIBukeHue 3apsHDKEHHBIX YacTUIl B MArHUTHOM 1ione. Dddext Xomia.
-
35.IToTok BekTOpa MarHUTHOW MHIYKIMU. L{upKymsmust Bekropa B MarHUTHOTO MoOJist B BAKyyMe.
-

Teopema o mupkynsiuuu BekTopa B.

36.5Bnenue aneKTpoMarHuTHOM MHAYKLMU. 3akoH Dapanes. [Ipasuito Jlenna.

37.Buxpesblie TokH (TOkH PyK0), X yUET U UCIIOIb30BAaHUE B TEXHHKE.

38.nnyktuBHOCTh KOHTYpa. Camomuaykuus. DJIC camomnHaykuuu. TOKM IpH pa3MbIKaHUU U
3aMbIKaHUU 1IETIH.

39.B3aumnas unaykus. TpaHchopmaTopsl.

40.MarHuTHbIE MOMEHTHI 3JIEKTPOHOB U aToMoB. HamMaruuueHnHocTs. Jlua- u mapaMarHeTusm.
41.deppoMarHeTuku U ux coiictea. [lpupona peppomaruerusma.

42.Ypaaenust Makcesia Jisl 3JI€KTPOMarHUTHOTO OIS, UX (GU3NYECKUIN CMBICI.

2 cemecTp

1.'apmonmndeckue koiaeOaHusl. Y paBHEHHE TapPMOHHUYECKUX KoyieOaHni. PU3nMdecKkue BeTUYUHBI,
XapaKTepU3yIoIue rapMOHUYECKHE KOIeOaHUs.

2.Meron BekTopHBIX Auarpamm. Clio)KeHHE rapMOHUYECKHX KOJeOaHWW OJHOIO HaIpaBlICHUS U
OJIMHAKOBOM 4acTOThl. bueHus.

3.CroxxeHre B3aMMHO NEepIeHANKYISPHBIX Kosebanuil. @urypsl Jluccaxy.

4.BonHoBble nporiecchl. Buasl BosiH. BosHOBOE ypaBHEHUE.

5.IMpunuun cynepno3uiuu. Uatepdepenius BosH. CTOsiuME BOJHBL.

6.CB0OOAHbIE TApMOHUYECKHE KOJIeOaHus B KoJeOaTeIbHOM KOHTYpe. 3aTyXarole KoieoaHus.
7.BeIHYXI€HHBIC SJIEKTPOMArHUTHBIC KoJieOaHus. Pe30HaHC HaNpsHKEHUH U TOKOB.
8.0OnexkrpoMaruutHele BONHBL JluddepeHnunansHoe ypaBHEHHE HIIEKTPOMArHUTHOM BOJIHBI.
DHeprus JIEKTPOMarHuTHBIX BOJIH. BekTop YmoBa-Iloiitunra.

9.KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh BOJH. MIHTEepdepeHnus cBera, METOIbl €€ HaOII0JCHHUS.
VYcnoBus MakCUMyMOB U MUHUMYMOB HHTEP(EpPEHIINH.

10.MuTepdepeHIus B TOHKHUX TUICHKAX.

11.ITpumenenne unrepdepentiuu. Uarepdepometpsl. [IpocBeTnenne onTuku.

12. Tudpaxuus ceeta. [punmun [Moiirenca-®Openens. Meron 300 Openerns.



13. Judpakuus OpeHenst OT MPOCTEHIIMX TTPErpa.

14. Tudpaxkuus @paynrodepa Ha oaHOH menu. JudpakiuuonHas pemeTka.

15.EctecTBeHHBIN 1 ossipu3oBaHHbIi cBeT. [lonspusanus ceera. 3akon Mantoca.
16.ITonspuzanust npu OTPAXKEHUM U IPEIOMIIEHUH OT TPAHULIBI JBYX JUAIEKTPUKOB. 3aKOH
Bbprocrepa. JIBoliHOE MydenpesoMIICHHE.

17.JIroMuHECIEHIINA U TEIIOBOE M3JlydyeHue. XapaKTepUCTUKH TEIJIOBOIO U3IyUEHHUS.

18.3akonbI TerioBoro unydenus (3akon Kupxroda, 3akon Credana-bonpimana, 3akonsl Buna).
19.®@oro3ddext u ero Bubl. 3aKoHBI BHENTHETO hoTodhdekTa.

20.®ortonnas Teopus (ororddexra. Macca, sHeprus U ummyiabc ¢GortoHa. I[IpumeneHue
dororddekra.

21.9ddext Komnrona.

22. TopMO3HOE PEHTTEHOBCKOE U3ITyUEHHUE.

23. JlaBnenue cBeTa. ENMHCTBO KOPIYCKYJISPHBIX U BOJIHOBBIX CBOMCTB 3JEKTPOMAarHUTHOIO
U3IIy4EHUs.

24. KopryckynsipHO-BOJIHOBO# Tyanu3M MukpouacTuil. ['unotesa ne bpoiins. Judpaxius yactu.
25.Bomnnsl ae bpoitns, nx ¢pusndeckuii cmpicii. COOTHOIIEHUS HeonpeaeneHnocrel [ eisenbepra.
26.BonHoBas GyHKIMS U ee cTaTuCTUYecKui cMbIcil. Y paBHenue Llpéaunrepa s crainoHapHbIX
COCTOSIHUM.

27.JIBmxeHue cBOOOAHON YacTUIlbl. YacTuIa B MPSMOYTOJIbHOM MOTEHIIMATIBLHOM SMe.
28.Ilorenumanbublil 6apeep. TyHHETBHBIN 3 DEKT.

29.I'apMOHMYECKUN OCIUIUIATOP B KBAHTOBOM MEXaHUKE.

30.3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax. fAnepHas monens atoma (Mozaens Pesepdopaa).

31. DnemenTtapnas teopus bopa. OnbiTel @panka u ['epua.

32.KBaHTOBO-MeXaHHUECKas KapTHHAa cTpoeHusi atoMa. KBaHtoBble umcna. [IpocTpancTBenHOE
KBaHTOBaHUE.

33. CnuH 3nextpoHa. CnuHoBoe kBaHTOBOe unciio. OnbIT LlItepna u I'epnaxa.

34.IIpuHIMITEI HEPA3TUYMMOCTH TOXKIECTBEHHBIX YacTull. depmuons! u 6030Hb!. [Tpuniun [Naymnu.
Pacrnipenienenuie 371€KTpOHOB B aTOME 110 COCTOSIHUSIM.

35.11ornomenue cBera. CIOHTaHHOE U BBIHYXACHHOE U3TyUCHHUS.

36.0nTHyecKkre KBaHTOBbIE F€HEPATOPBI: YCTPOMCTBO, MpUHLIUI paboThl. [I[puMeHeHue na3epos.
37.1loHATHE O 30HHOM TEOPUM TBEPABIX Tel. MeTayibl, JUAIEKTPUKUA U TOJIYINPOBOAHUKHU IO
30HHOHN TEOPHHU.

38.TepmonnekTprudeckue siBieHus (sneHus 3eedeka, [lenstee, ToMcoHa).

39.CoctaB aromHoro aapa. Jlepext Macchl U SHEprus CBA3M sijipa. Y JelibHask SHEPTrHsl CBSI3U.
40.Anepuble cunbl. Monenu sapa.

41.PannoakTuBHOE U3TyYEHUE U €T0 BUBL. 3aKOH PaIMOaKTUBHOTO pacmana. [IpaBuia cMemenus.
42 Jlenenue u cCUHTE3 A1ep. YIpaBisieMbli cuHTe3. PanuanonHas 6€301macHOCTb.

[IpumepHbIii epedyeHb 3a1a4 K Ik3amMeny, komnerenuus OIK-1

1 cemecTp
1.Yckopenne wmaTepuaqbHONW TOYKH, COBEPIIAIONICH TapMOHMYECKHE KOJeOaHus, 3a1aeTcs
ypaBHeHueM a(t) = - 45n? cos 3xt. OnpeseuTe 3aBUCKMOCTh CMEIEHHS ITOH TOYKH OT BPEMEHH.
2. Teno maccoit 1 Kr moja IeWCTBUEM MOCTOSIHHOM CHUJIbI IBUKETCSA MPSIMOJIMHENHO. 3aBUCUMOCTh
IIyTH, IPOMIEHHOTO TEOM, OT BpeMEHH 3ajaHa ypaBHeHneM S=2t + 4t + 1. Onpenenuts paboty
cwibl 3a 10 ¢ ¢ Hayana ee IEHCTBUS M 3aBUCUMOCTh KHHETUYECKOM SHEPTUU OT BPEMEHH.
3.ABTOMOOWIIb JBMXKETCS MO 3aKPYIJICHHIO 1I0Ccce, UMEIonieMy paanyc KpuBu3Hbel 100 M. 3akoH
JBUKEHHS aBTOMOOHIS BhIpakaeTcs ypaBHemmem S = 100 + 10t — 0,5t°. Haiftm ckopocTs
aBTOMOOWJISA, €r0 TaHT€HIMAIbHOE, HOPMAJIBHOE U MOJIHOE YCKOPEHHE B KOHIIE MATOM CeKYH/IBI.
4.1To tyre OKpyKHOCTH JBUKETCS TOUYKA. B HEKOTOPBII MOMEHT BPEMEHN HOPMAJIBHOE YCKOPEHHE
TOukM paBHO 4,9 M/c%. B 3TOT MOMEHT BEKTOPhI HOJHOTO U HOPMAIBLHOIO YCKOPEHHUI 00pa3yioT
yroJ 60°. HailTu TaHreHIHaJIbHOE YCKOPEHUE TOUKH.
5.Hap maccoit 10 Kr, IBHXKYIIUHACSA CO CKOPOCTHIO 4 M/C, CTaJKUBAETCs C IIapOM Maccoi 4 Kr,
CKOpocTh KoToporo 12 m/c. Cuurtas ynap HEHTPadbHBIM U HEYNPYTUM, HAWTH CKOPOCTH IIIapOB
nocje yaapa B JBYX ciydasx: 1) Manblif map HaroHser OOJbIION miap, ABMKYLIUICS B TOM XK€
HaIpaBJIeHUY; 2) Mapkl IBHXKYTCSA HABCTpeUy APYT APYTY.
6.MaxoBuk Maccoll 4 Kr Bpam@aercs ¢ 4yacToroil 720 MUH™ BOKpPYr TOPHU3OHTaJIbHOH OCH,
MPOXOSIIECH uepe3 ero ueHTp. Maccy MaxoBUKa MOKHO CUATATh PABHOMEPHO PACIPETICHHOU 110
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060y paguycom 40 cm. Yepes 30 ¢ moa AeiCTBHEM TOPMO3AIIETO MOMEHTa MaXOBUK OCTAHOBHIICS.
Haiitu TopMO3s11IMii MOMEHT U YUCIIO 000POTOB, KOTOPOE CIIEIaeT MAXOBHUK JI0 TIOJTHOM OCTaHOBKH.
7.MaxoBUK Maccoif 4 Kr Bpamjaercs ¢ 4acToToii 720 MHMH BOKPYr TOPH3OHTAIBHON OCH,
MPOXOASAIICH yepe3 ero neHTp. Maccy MaxoBHUKa MOKHO CUMTATh PABHOMEPHO PACIIPECICHHON 0
06oay pagnycom 40 cm. Yepes 30 ¢ moa AeiCTBHEM TOPMO3AIIETO MOMEHTa MaXOBHUK OCTAHOBHIICS.
Haiit TopMO3S11IMii MOMEHT U YUCIIO 000POTOB, KOTOPOE CJIENIaeT MAaXOBHUK JI0 TIOJTHOM OCTAaHOBKH.
8.CIUIOIIHOM MIap CKaThIBAETCS MO HAKJIOHHOW IJIOCKOCTH, JJIMHA KOTOPOM | M M yrona HakjoHa
30°. Onpenenutb CKOPOCTh Iapa B KOHIIE HAKJIOHHOW IJIOCKOCTU. TpeHue mapa o miocKoCTh He
YUHUTHIBATH.

9.B cocyne 06beMoM 2 M HAXOAUTCS CMeCh 4 KT Tefus U 2 KT BOJ0po/a npu Temmeparype 27°C.
OnpenennTth JaBIE€HUE U MOJIIPHYKO MacCy CMECH I'a30B.

10.006bem aprona, Haxojsuerocs npu nasienuu 80 klla, yBenumumiicsa ot 1 go 2 1. Ha ckoinbko
W3MEHUTCS BHYTPEHHSISI DHEPIHsl rasa, €Clid paclIupeHre IPOUu3BOAMIOCH: a) H300apHO;

0) aquabaTHO?

11.A30T1 maccoii 100 r 6611 H300apHO HArPET TakK, YTO €ro 00BEM YBETUYHIICS B JIBA pas3a, a 3aTeM
ObUT M30XOpPHO OXJAXIEH TaK, YTO €ro JaBJICHWE YMEHBINWIOCh B JBa pasza. Ompexenute
M3MEHEHUE SHTPOIINHU B X0JI€ YKa3aHHBIX MTPOLIECCOB.

12.I1pu u30TEpPMUYECKOM PaCIIMPEHUH OJHOTO MOJISI BOJOpoa Oblia 3arpadeHa teriora 4 kJx,
IIpH 3TOM 00BEM BOJIOpoAa yBenuuuics B 5 pas. [Ipu kakoii Temmeparype mpoTekaer mpoiecc?
YeMy paBHO H3MEHEHUE BHYTpeHHeH sHepruu ra3a? Kakyro padoTy coBepmaer ras?

13./1Ba ToueuHsbIX nekTpuueckux 3apsaa 1 HKn u -2 uKi Haxonarcs B Bo3ayxe Ha paccrosiHuu 10
cM apyr ot apyra. OmpenenuTs HANpsHKEHHOCTh M MOTEHIMAT TOJIS, CO3/1aBaéMOr0 STUMH
3apsaMd B TOYKE, YIAJICHHOM OT IOJIOKUTEIBHOIO 3apsja Ha paccTosHue 9 cM u or
OTPHULATENILHOTO 3apsi/ia Ha pacCTOSHUE 7 CM.

14.3apan 1 mMKn nmepeHocuTcs B BO3AyXe W3 TOYKHM, HAXOMSIIECHCS Ha paccTossHUU 1 M OT
OCCKOHEYHO JUIMHHON pPaBHOMEPHO 3apsHKEHHOW HUTH, B TOYKY Ha paccrosHuM 10 cM oT Heé.
Onpenenuts paboTy, COBEPIIAEMYIO TMPOTUB CHJI MOJs, €CIU JIMHEWHas TIOTHOCTD 3apsia HUTH
IMxKo/m.

15.Pe3ucrop comporuBieHueM 5 OM, BOJBTMETP M MCTOYHHMK TOKA COEAMHEHBI MapaylieibHO.
BoasT™merp nmokassiBaeT HanpsikeHue 10 B. Eciau 3amMeHUTH pe3aucTop ApyruM ¢ COMpOTUBICHUEM
12 Om, TOo BOnbTMETp mnoKaxeT HampspkeHne 12 B. Omnpepenute OJIC u BHyTpeHHee
COMPOTHUBIIEHNE UCTOYHHUKA TOKA. TOKOM uepe3 BOJIBTMETP MPEeHEOPEUb.

16.B MeqHOM IpOBOJIHUKE ceyeHuEM 6 MM? ¥ JJTHHOM 5 M TeuéT Tok. 3a |1 MuH B IIPOBOJHUKE
Boiiessiercs: 18 JIx  temnoTel. Omnpenenuth HANpsHKEHHOCTh TOJIA, IJIOTHOCTh W CHITY
3JEKTPUUYECKOTO TOKA B TPOBOJIHUKE.

17.BuyTpenHee comnpotuBieHne akkymysstopa 2 Om. Ilpu 3aMbplkaHUM €r0 OAHUM PE3UCTOPOM
CHUJIa TOKA B IIeNH paBHa 4 A, pu 3aMbIKaHUM ApYTUM — 2 A. Bo BHelIHe# 1enu B 000HX CIIydasx
BBIJIETIACTCST  OAWMHAKoBasg MomHOCTh. Omnpenenutrs OJ[C  akkymynaropa ¢ BHEIIHHUE
CONPOTHUBIICHUS.

18.0npeaenuTs TOK KOPOTKOTO 3aMblKaHus UcTOUHUKA D/[C, eciii mpy BHEIIHEM CONTPOTUBIICHUH
50 Om 1ok B nenu 0,2 A, a npu conportusiiennu 110 Om Tok pasen 0,1 A.

19.Beraucnuts EMKOCTh O6aTapeu, COCTOSIIEH 3 TPEX KOHACHCATOPOB EMKOCThIO 1 MKD KaXKIbIif,
MIPU BCEX BO3MOXKHBIX CIy4asX UX COCAUHEHUSI.

20.Cuita Toka B mpoBoAgHUKE conpotuBiaeHrneM 120 OM paBHOMepHO Bo3pactaet oT 0 1o 5 A 3a 15
c. OnpenenuTs BBIACIUBILIEECS 32 3TO BPEMs KOJIMYECTBO TETIOTHI.

21.27€eKTpoH, BIETEB B OJHOPOIHOE MAarHUTHOE IMOJIE ¢ MATHUTHOM MHAYKIMen B=2mTn, nBuxkercs
o KpyroBoit opbute paguycom R=15cm. Onpenenuts MarHUTHBIA MOMEHT Pm SKBHBAJIEHTHOTO
KpYTrOBOTO TOKA.

22 Haiigure paguyc TpaeKTOpUM NMPOTOHA B MAarHUTHOM mnoje ¢ mHaykuumed 0,5 Tu, ecnu oH
JBIDKETCS TIEPIICHIUKYISIPHO TIOJTIO M 001a/1aeT KHHETHIECKO# dHeprueit 3 MaB.

23.ITo npssMOMY rOpHU30HTAIBHO PacIOIOKEHHOMY IIpoBoay IpomyckatoT ToK | = 10 A. ITox Hum
Ha paccrossand d = 1,5 cM HaXOIUTCs MapaICIbHBIA €My aTFOMHHHEBBIH MIPOBOI, IO KOTOPOMY
nponyckaioT Tok | = 1,5 A. Onpenenuts, Kakoi JOJDKHA OBITH IUIOMIAJL MONEPEYHOTO CEYCHUS
AIIOMHUHHEBOTO MPOBOJAA, YTOOBI OH YAEpKHUBaJICS He3aKperUIEHHbIM. [IIOTHOCTH amtoMuHUS
p=27 r/eMe.



24.Ha nvuHHBIA KapTOHHBIA KapKac JTUaMETPOM d =5cm yIIOXKEeHa OHOCIIONHAs 0OMOTKa W3

MPOBOJIOKH THAMETPOM dl = 0,2 mMm. OnpeienuTh MarHUTHBIA TTOTOK @, CO3JaBacMbIii TaKUM

COJICHOMJOM TIPH CHUJIE TOKA | = 0,5 A.

2 ceMmecTp

1.Touka coBepuraer KoxeGamms mo 3axkony X = ACOS (a)ot +§00). [Tepuon konebGaHmit
T =0,1cC, nauanshas ¢a3za paua Hymo. CMelIeHHE TOUKH OT IOJNOXKEHHsS PABHOBECHS depe3

t =13 mc paBuo X =7 MM . Onpenennute CKOPOCTh H YCKOPEHHE B STOT MOMEHT BPEMEHH.

2.Haiitn 9acToTy COOCTBEHHBIX KOJICOAHHMI B KOHTYpE, COCTOSAIIEM M3 COJICHOMIA JJIMHON 3 cM,
IUIONIABIO TIONIEPEYHOro cedenus 1 cM? U MIO0CKOro KOHAEHCATopa C MIOIAAbio miacTuH 30 cm?
u paccrosgareM mexay Humu 0,1 cM. Huceno BuTkoB cosienoua pasHo 1000.

3.B KOHTYp BKJIIOYEHBI KaTylIKa CaMOMHAYKLHU C MEPEMEHHON HHAYKTUBHOCTHIO OT 50 10
1000 nl's 1 koraencarop nepemenHoi emkoctr oT 10 70 5000 nd. Kakoii nuamna3on 4acToT U IJIUH
BOJIH MO’KHO OXBaTUTh HACTPOUKON 3TOr0 KOHTYypa?

4. KonebarenbHblii KOHTYp COCTOMT U3 KOHJIEHCaTOopa eMKOCThio 7 MK®D, KaTylIKu
uHaykTuBHOCTRIO 0,23 T'H u comportusienuss 40 Om. Konzaencarop 3apsikeH KOJIMYECTBOM
snekTpuuectsa 5,6:10™ K. Haiitu nepuos kone6anuii KOHTypa.

5.YpaBHeHHE HW3MEHEHHS CO BPEMEHEM Pa3HOCTH IMOTEHLIMAJIOB Ha OOKJaJKaxX KOHAEHcAaTopa B
Koje0aTenbHOM KOHTYpe aHo B Buje U=50 COS 10* 7t B. Emkoctsb KOHJIEHCATOpa paBHa

C=10" ®. Haiitu nepuos KoneGaHuii, UHAYKTUBHOCTb KOHTYpPA, 3aKOH M3MEHEHHUs CO BpeMEeHeM
CWJIbI TOKA B LIENIH, JUIMHY BOJIHBI, HA KOTOPYIO HACTPOEH KOHTYD.

6.1lapamenbHblil Ty4oK cBeTa ¢ JUIMHOW BOHBI 600 HM nagaet oA yriioM 30° Ha TOHKYIO IJIEHKY
¢ mokazatesieM npenomiieHus N = 1,3. [1pu kakoit HauMeHbIIeH TONIIUHE TUNIEHKH OTPa)KEHHBIN CBET
Oy/eT MakCUMaJbHO OCJIa0JieH B pe3ybTaTe HHTeppepeHInn?

7.11n0cKOBBIYKIIasl JTMH3A JIEKUT BBIIYKIJION CTOPOHOM Ha CTEKJISHHOW miacTuHke. OnpenenuThb
TOJIIIMHY CJIOSl BO3/yXa TaM, Iie B OTpaxkeHHOM cBeTe (A = 600 HM) BUIHO MEPBOE CBETIIOE KOJIBLIO
HeroTona.

8.0mpenenuTh MOJHOE YHUCIO TIJIABHBIX MAaKCUMYMOB, KOTOpPBIE MOTYT pE€aJM30BaThbCA IIPU
nudpakiuy CBeTa C JJIMHOW BOJIHBI A, MAJAIONIET0 HOPMAIbHO Ha TUMPAKIIMOHHYIO PEHIETKY C
nepuogoM d = 7,7 A. CKOJIBKO IMIABHBIX MaKCHMMYMOB OyJeT BHJHO, €CIIM OTHOILICHUE MEpUOAa
peIIeTKH K mupuHe menu pasuo d/b = 3?

9.Ha nudpakuonnyto pemerky, coaepxkatyto 400 mTpuxoB HA MUJUTUMETP, MaaeT HOPMAIbHO
MOHOXPOMaTHYECKH CBET ¢ JUIMHOM BOiHBI 0,6 MxM. Hailitu oOmiee umcio Au¢pakMOHHBIX
MaKCUMYMOB, KOTOpBIE JaeT 3Ta pemerka. OnpeaenuTs yroa Audpaxiuy, cCOOTBETCTBYIOIINUN
MOCJIEAHEMY MaKCUMYyMY.

10.KBapueByro IaCTUHKY IOMECTUIIN MEX1Y CKpPELICHHBIMU HUKOJSAIMU. [IpHu Kakoil HauMeHbIIeH
TOJIIIUHE KBaplIeBOM IUIACTHMHKU TOJe 3peHusi OyneT MakcuManbHO mpocBeriieHo? [loctosiHHas
BpallleHHs KBaplia paBHa 27 Tpaj/Mm.

11.Beraucnuts 1e0pONIeBCKYIO JUTMHY BOJHBI SJIEKTPOHA, MPOIIEANIETO YCKOPSIOMIYIO PAa3HOCTh
noreHuuanos 511kB. (Oueprus nokos anexkrpona pasHa 0,511 MaB).

12.21eKTpoH ¢ KHHEeTHYeCKoM Heprueit 4 5B nokanu3oBan B o6snactu pazmepom 1 MkM. OLeHUTh
C TIOMOIIBIO COOTHOIIEHHS HEONPEACIEHHOCTEH OTHOCUTEIBHYIO HEONPEIEIEHHOCTh €r0
CKOpPOCTH.

13 . Beraucnuth AedeKT MacChl, YHEPTHIO CBA3U H yETIbHYIO YHEPTHIO CBA3H Anpa O,

mHl =1,00783%.e.m., M, =100867a.e.m., mow =15,99492q.e.m.

1

3
14.Cxonbko atoMoB pacnanaercs B 1 r tputus H , 3@ CpelHee BPeMs )KH3HU 3TOTO H30TOIA.



O0pasen Ouitera K 3xk3ameny 1 cemectp

AMNXKT — ¢punman JIBI'YIIC B 1. CBOGOAHOM

DK3aMeHaIMOHHBIN OmiaeT Nel

dBO 10 TUCLIUILJINHE «YTBEPXJIAIO»

«Dusuka» 3am. nupekropa o YP
1 cemectp 20 /20  yu.r. | mus cnenuanbHocTH 23.05.04 [ToaBuxHOM

COCTAaB KEJIE3HbIX J10POT _ [Izwoba T.N.

crnenyann3ainud ABTOMaTHKA U «_» 20 T
TeJIeMEXaHMKa Ha KeJIe3HOT0POKHOM
TpaHCIIOPTE

1.I1epserit 3akoH Hbtotona. [Tpuniun otHocutensHocTH [Manunes. HepunanbHble CUCTEMBI OTCYETA.
(OIIK-1)

2. BHyTpeHHss 3Heprus uaearbHOro raza. Yucio creneHeld cBOOOIbI MOJIEKYII. 3aKOH O paBHOMEPHOM

pacrpeeseHur SHePTruH 1o creneHsM cBobopl. (OITK-1)

3. Dnement ¢ DJIC 2 B umeer BHyTpeHHee conporuienue 0,5 Om. Haiitu nanenue noreHnuana

BHYTpH dJIeMeHTa npu cuiie Toka B unenu 0,25 A. KakoBo BHeIIHee COMPOTUBICHHUE LN TPU ITHX

yenoBusx? (OITK-1)

Jouent H.A. KpaBiuoBa

Oo0pa3sen OusleTa K 3K3aMeHY 2 ceMecTp

AMWXKT — ¢punman IBI'YTIC B r. CBoO60 HOM

DKk3aMeHaIMOHHbIN Omet Nel
DdBO 0 TUCHUILINHE «YTBEPXJIAIO»
«Dusuka» 3am. nupekropa no YP
2 cemectp 20 /20 yu.r. | mis cnenuansHocTH 23.05.04 TloasmxHON
COCTAaB JKEJIE3HBIX J10pOT _ 3ob6a T.M.
crienuanu3anu ABTOMaTHKa 1 «__» 20 T
TeJEeMEXaHUKa Ha KeJIEe3HOJOPOKHOM
TPaHCIIOPTE

1.Haiitn 4acToTy cOOCTBEHHBIX KOJEOaHMI B KOHTYpE, COCTOSIIEM M3 COJIEHOUZAA JUIMHOM 3 cM,
TJIOMA/BI0 HOMEPEYHOTro ceueHns | cM? U MIOCKOTro KOHAEHCATOpa ¢ MIOMaabio mnactul 30 cm? u
paccrosiaueM Mexay Humu 0,1 cm. Yucno ButkoB cosienouna pasao 1000. (OITK-1)

2. Topmo3noe pentreHoBckoe u3nydenue. (OITK-1)

3.Ha nudpakuuonnyio pemerky, coxepkamyto 400 mTpuxoB Ha MUJUIMMETP, MajJaeT HOPMaJbHO
MOHOXpOMaTHUecKuid cBeT ¢ JIuHOM BoyHbl 0,6 MkM. Haiitm olmiee uyucno audpakiuoOHHBIX
MaKCMMYMOB, KOTOpbIE JaeT 3Ta pemeTka. Onpenenuts yroia AUQpakiIul, COOTBETCTBYIOIIMN
nocieanemMy makcumymy. (OITK-1)

Jouent H.A. Kpasuosa

3. TecroBble 3aganus. OUeHKA 110 pe3yIbTaTaM TeCTHPOBAHHUS.

IIpuMepHbIe 3a1aHHUA TeCTa

3anganue 1 OIIK-1

1.Bb1Opath npaBUIIbHBIN OTBET.

[TocTynaTenbHBIM ABHXKEHHE aBTOMOOWIISI MOKET OBITH IPU

HpHMOHHHeﬁHOM JABHXCHUUN
ABWIKCHUU T1O OKPYKHOCTU

KpI/IBOJIHHefIHOM JBMXXCHUH

OO0oN

1106011 TpaekTopun




3amanue 2 OIIK-1
Br1OpaTh npaBUIIBHBIN OTBET.
Koopaunara yactuiiel 3a71aHa ypaBHEHHEM

X =1—2t +3t*
CpeaHsisi CKOPOCTb YaCTHIIBI 3@ BTOPYIO CEKYH/Y JABMXKCHHUS paBHA
O Swm/c
L 6wm/kc
M 7wl
L 8wm/c

3aganue 3 OIIK-1

Bb10paTh paBUIIBHBIN OTBET.

CrnoprcMmeH-GUrypuct cooOmaer cebe MeUIGHHOE BpallleHHe BOKPYr BEpTHKaJbHOW ocH. Pe3ko
coOpaBIINCh, OH YMEHBIIAET MOMEHT MHEPIIMU CBOETO Tela B 3 pasa, IPH 3TOM €ro yriioBasi CKOPOCTh ()
U KUHeTHu4ecKas sHeprus Ex

[l  ® u Ex ymeHpIIMINCH B 3 pas3a

M  ® u Ex yBeInunIuch B 3 pasa

[0  © He u3MeHmnach, Ex yBenuumiach B 3 pasa

[  ® u Ex HE U3MCHSIOTCS

3ananue 4 OIIK-1

dusnueckas BeJIMYMHA, olpeenseMas paboTol, CoBepIIaeMOi CyMMapHBIM I10JIEM 3JIEKTPOCTATUYECKUX
(KyJIOHOBCKHMX) ¥ CTOPOHHHUX CHJI IIPU MEPEMEIEHNN €AUHUYHOTO MOJOXKHUTEIBHOTO 3apsiia Ha JaHHOM
y4acTKe LIEIU, Ha3blBaeTCs

(OtBer: Hanpsxkenuem, HanpsbkenueMm, HATIPSOKEHWEM)

3ananue 5 OIIK-1

BriOpath npaBUiIbHBIN OTBET.

[Inockuii KOHAEHCATOP MOAKIIOYEH K MCTOYHUKY ITOCTOSHHOTO TOKA. Eciii IpOCTpaHCTBO MEXKAy HUMHU
3aIMOJIHUTh JUAJIEKTPUKOM C IUIIEKTPUUECKON MPOHUIIAEMOCTBIO € =2, TO 3apsj Ha O0KIaIKax
KOHJIEHCaTopa

[l  yBenmuwmrcs B 4 paza

M  yBemmuwmtcs B 2 pasa

L]  ymenpmmrcs B 2 pasa

Ll  He u3aMeHHTCH

3anpanue 6 OIIK-1

Cua Toka, IpOTEKAaIoILIEero yepe3 oOIIyI0 YacTh AIEKTPUUECKON 1IeNH, paBHA

—
Som
_ 151 1191 115
U=108 OM| | oM | oM
#
] 1A
] 0,25 A
] 0,5A
0 0,33A

ITosHBII KOMIUTEKT TECTOBBIX 3aJ]aHHid B KOpHiopaTuBHON TecToBoi o6omouke ACT pasmemnieH Ha cepBepe YUT JIBI'YIIC,
a Taoke Ha caiite YHuBepcurera B pazaene CI1O JIBI'VIIC (o6pa3oBarenbHas cpefa B IUYHOM KaOMHETE MPeroaaBaTes).



CooTBEeTCTBHE MEXTYy OAIBHOH M PEHTHHTOBOM CHCTEMaMM OICHUBAHWS 3HAHWM, YMEHWH, HABBIKOB M (WMJIH) OIBITA
JeSITeTbHOCTH, YCTAHABITUBACTCS ITIOCPEACTBOM CIIEAYIONICH TaOIUIBI:

YpoBeHb
OOBeKT [Moka3zarenu OLEHHUBAHUS
Orenka pe3ynbTaToB
OLICHKH pE3yIbTaTOB O0YUYCHUS
00yuecHHs
60 6ayuI0B M MEHee «HeymoBIeTBOpUTEILHOY Huskuit ypoBeHb
OGyuarommiics 74 — 61 G6annos «Y IOBJICTBOPHUTEIHHO IToporoBslit ypoBEHb
84 — 75 bamnoB «Xopomo» IToBbIIIEHHBIN YPOBEHb
100 — 85 GayunoB «OTIMYHOY Bricokuii ypoBeHb

4. OueHka oTBeTa 00y4YaKOLIErocs Ha BONMPOCHI, 3aJlaHNE IK3aMEeHALIMOHHOT0 OnJieTa.

DeMEHTHI OLIEHUBAHUS CopeprkaHue MIKaJIbl OLICHABAHUS
HeynosnetrBopu Y noBnerBopu
YA p s p Xopouio OTin4HO
TEIIbHO TEIbHO
CoOTBETCTBUE OTBETOB ITonnoe 3HaYnUTENbHbIE He3naunrenbHbie Ilonnoe
hopMyaHpoBKaM HECOOTBETCTBHE I10 MOTPEIIHOCTH MOTPEITHOCTH COOTBETCTBHE
BOIIPOCOB (33 JaHAN) BCEM BOIIpOCaM
CtpykTrypa, [TonHoe 3HauuTENbHOE He3nauurensnoe CooTBeTcTBHE
MOCJIEA0BATEIIFHOCTD 1 HECOOTBETCTBHE HECOOTBETCTBHE HECOOTBETCTBHE KPUTEPUIO IPU
JIOTHKA OTBETa. Y MCHHE KpUTEPUIO. KpUTEPUIO KPUTEPUIO OTBETE Ha BCE
YEeTKO, ITOHSATHO, BOIPOCHI.
TPaMOTHO U CBOOOIHO
H3J1araTh CBOHU MBICITH
ITonHoe He3HaHHUE Hmerot mecTo HNmerot MecTo TTomHoe
HOPMAaTUBHOH U CYILIECTBEHHBIE HECYILECTBEHHBIE COOTBETCTBHE
MpaBoOBOI 0a3bl U nylieHUs (He3HAHUE MyIICHAUSA 1 aHHOMY KPHTCPHIO
3HaHUE HOPMATHUBHBIX, p o YHYIICHY ( yryi A Y Kpatep
CIIeIUaJIbHOM OOJIbIIICH YACTH U3 HE3HAHHUE OTBETOB Ha BCE
MPABOBBIX JOKYMEHTOB U
o JTUTEPaTypHI JIOKyMEHTOB U OTACIbHBIX BOTIPOCHI.
CIIeIUaIbLHOM .
CIIeUAILHOI (enuHMYHBIX) pabOT
JTUTEPaTyphI
JUTEPATYPHI 1O U3 Yucia
Ha3BaHUIO, 00s13aTEILHOM
COJICPXKAHUIO U T.1.). JIUTEPATYPBL.
‘YMeHue cBsI3aTh ‘YMeHue cBs3aTh YMenHue cBs3aTh Tlommoe
TEOPHIO C BOIIPOCHI TEOPUHU U BOIIPOCHI TEOPUHU U COOTBETCTBHE
MPaKTHUKO# pabOTHI MPaKTUKU NpPaKTUKU B AHHOMY KPHTEPHIO.
‘YMeHue yBsI3bIBaTh P p P P A Yy KpHTep
. HE IPOSIBISETCSL. MIPOSBIISETCS PEIKO OCHOBHOM CriocoOHOCTB
TEOPHUIO C MIPAKTUKOM,
MIPOSIBJISETCSL. HUHTErpupOBaTh
B TOM YHCJIE B 00J1aCTH
. 3HAHUSA U
pogecCHOHANTBHOM
MIpUBJIEKATh
paboThI
CBECHUS U3
Pa3IMYHBIX HAYYHBIX
chep
KauecTBo oTBETOB Ha Ha Bce OtBetsl Ha Oonpmryto | 1. /laHbl HeNOJTHEIE JlaHbl BepHbIE
JIOTIOJIHUTEIbHEIE JIOTIOJIHUTEIbHEIE 4acTh OTBETHI HA OTBETHI HA BCE
BOTIPOCHI BOTIPOCHI JIOTIOJHUTENbHBIX JIOITOJIHUTEIIbHBIE JIOTIOJIHUTEIIbHEIE
npernoaaBaTes BOIIPOCOB BOITPOCHI BOTIPOCHI
JIaHbI HEBEPHbBIE npenoaaBaTels JaHbl TIpeToaBaTels. MperoaaBaTers.
OTBETHI. HEBEPHO. 2. lan oquH
HEBEPHBIN OTBET Ha
JIOIIOJTHUTEIIbHBIE
BOIIPOCHI
MpenojaBaTeis.

HpI/IMe‘IaHI/ICI HUTOIrOBas OLICHKa (bOpMI/IpyeTCH KakK CpeaHsis apI/I(l)MCTI/I‘IeCKaH PE3YJIbTATOB 3JIECMCHTOB OLICHUBAHUS



