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Pabouas InporpaMma JUCHHUITIINHBL ®dusuka

pa3pabotana B coorBeTcTBUU ¢ PI'OC, yTBep:KkACHHBIM NIpHUKa30M MuHuCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu
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 y4eOHOMY IUIaHY 360 Bunas! koHTpOIIS HA 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 COXPaHEHMS, OCHOBBI PEISTUBUCTCKOM MEXaHUKH.
®yHaMeHTaNbHBIE TIOHSTUS 1 OCHOBHBIE (PU3UUECKUE 3aKOHBI B 00JIACTH TEPMOJANHAMUKY, JIEKTPUYECTBA U
MarHeTu3Ma, ONTHKH, GU3nKH KoseOaHuil 1 BOJTH, KBAHTOBOW (DM3UKH, YIIEKTPOANHAMHKH, CTATUCTUUECKOH (DH3HKHY,
aTOMHOH U siiepHO# (pu3uku. Teopun, METOIbl KIIACCHYECKOI U cOBpeMeHHOH (uzuku. [TonbITkn 00beTMHEHUS
(byHIaMeHTaNbHBIX B3auMoAeHcTBUH. COBpeMEeHHbIe HaAyYHO-HCCIeJ0BATEIbCKIE IPOrPaMMBbl B 00J1acTH HU3UKH,
MoJiesii. PeBOIIOIIOHHBIE H3MEHEHHUS B TEXHUKE M TEXHOJIOTUAX KaK CIIEACTBUE HAYUHBIX JOCTIDKEHUH B 00JacTH
¢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 KOTOPHIX OCBOEHHUE TAHHOI JHCHUILTHHBI (MOAYJIs1) 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. MIEPEYEHDb IINTAHUPYEMBIX PE3YJBTATOB OBYUYEHUSA IO JUCHUIIJIMHE (MOAYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJILHOM IMPOTPAMMBI

OIIK-1: Cnoco0eH pemiaTh HH:KeHepPHbIE 3aJa4i B MPo()ecCHOHATbHOM eI TeJIbHOCTH € HCIO0JIb30BaHHEM METO/I0B
€CTeCTBEHHBIX HAYK, MATEMAaTHYE€CKOI0 aHAIN3a U MO/IeJTUPOBAHUS

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.

Pa3pnen 1. JleknmuoHHbBIE 3aHATHS

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 JI1.3J12.3J13.2
BpamarenbHoro ApwkeHui /IIp/ D1

2.2 DNEeKTPOCTATHKA: OCHOBHBIC TIOHSTHS, 2 OIIK-1 JI1.1 Pabora B manbix
ypaBHeHUs U 3akoHbI /TIp/ JI1.2J12.3713.5 rpymmax

JI3.7 J13.9
32

2.3 MarauTocTaTiKa: OCHOBHBIE 2 OIIK-1 JI1.1J11.2
OIIpEeeNEHHUs], YPABHEHUS U 3aKOHBI. JI1.3J12.4J13.3
DNeKTpOMarHuTHAST MHIYKITHSI. 22
Konebanus u Bonusl. /TIp/

2.4 Onruka. DeMeHTH KBAaHTOBOH 2 OIIK-1 JI1.1J11.2
¢usuxu. /Tp/ JI1.3J12.4J13.3

32
Paznen 3. JlaGopaTopHbie 3aHATHS

3.1 H3y4yenue 0CHOBHOTO 3aKOHA 2 OIIK-1 JI1.1J12.2J13.7
JMHAMPKH BPALIaTebHOTO IBMKEHHUS
/J1ab/

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

3.3 OnpenesieHne HHAYKIIUA MAarHUTHOTO 2 OIIK-1 JIL.1J12.213.5
1oJ1st 3eMJIM U TIOCTOSTHHOM TaHT€HC-
rajgpBaHoMeTpa /J1ab/

3.4 N3yyenue 3aKkOHOB BHEIIHETO 2 OIIK-1 JI1.1J12.2J13.9
dhoroaddekra /J1ad/

Pa3nen 4. CamocTosiTesibHas padoTa

4.1 Nsy4enne nurepaTypsl 200 OIIK-1 JIT.1J12.1 J12.3

TeopeTudeckoro Kypca /Cp/ JI12.4J12.5J13.1
JI3.2 J13.331

4.2 OdopmieHre 1 MoroToBKa OTYETOB 14 OIIK-1 JI1.1J12.2J13.5
1o 1aboparopusiM paboram /Cp/ JI3.7J13.9

4.3 BerinonHeHne KOHTpONIBHBIX pador 1,2 100 OIlK-1 JIT.1J11.2
/Cp/ JI1.3J712.3J12.4

JI2.5713.1J13.4

JI3.6J13.8

0103233

Paznen 5. Kontpoan

5.1 /Ox3ameH/ 9 OIIK-1 JI1.1J11.2
J1.3J712.1 J12.2
J12.3712.4 J13.2
JI3.3J13.6 JI3.7

0109233




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-METOJNYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIUHBI (MOJY JIST)

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.
BopoOses AA. 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 TOMOJIHUTENBHOI JUTEPATYPbI, HEOOXOAUMOIi 1JIs1 0CBOEHHS AUCHUILIMHBI (MOAYJIs1)
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 n3MepeHuii Gpu3ndeckux BennuuH: Yueb. mocooue  |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 si/iepHON Qu3uku: YueOHoe mocodue 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: [IBI'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 U.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 MaTepHral, TIaKaThl, yaeOHas
Aynuropus JIuTeparypa.
Ne308(2) TexHuueckne cpencTBa 00ydeHHs: IPOEKTOp, IKpaH, HOYTOYK
MEePEHOCHOMN
Libre Office CBoGoaHo pacmpoctpansemoe 10
Free Conference Call (cBo6omHast nuieHsus
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), (MmmmmcekyHnomep dusnueckuii
OIIM 15), ycraHoBka Al ONpENeNeHHs YAENBHOTO 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), mastaruk banmuctnuecknit kpytnnenbii (OIIM
09) (muutncekyrmomep puszndeckuit ®IIM 14), ycraHOBKA AJIs H3YUCHUS
OCHOBHBIX 3aKOHOB BHelIHero (GoTod¢dekra, TeHepaTop CHUTHAIOB
¢ynxunoHanbHblit ['CO - 2 Ne 611aboparopusrit kommieke JIKT- 1 Ne 18
(MonexymsapHast ¢usuka), nadoparopueri xommiekc 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 kommieke JIKT - 10 Ne 08 (ocHOBBI
MOJICKYJISIpHON (u3nkH), nabopatopHbiii komruieke JIKTM - 5 Ne 01
(Muepumanbhple  cucTeMbl  OTcyera), ycranoBka ®IIT1 - 8
(MomnexymnspHast pu3rKa ¥ TEMOANHAMUKA), YCTAHOBKA IJISI TIPOBECHHS
mabopaTopHOil  paboTel  «MoJenupoBaHHE 3pUTENBHOH TPYOBI U
mukpockomnay GI1B-05-1-10.

VYcranoBka miust wm3ydeHus d¢dexra Xoua B IIOIYHPOBOJHUKAX,
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] TEMIIEpaTypHOH 3aBHCHMOCTH
JNIEKTPONPOBOHOCTH  METAIOB W mojdynpoBoanukoB  DIIK-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, ocmmmrorpag C-1-112, ycraHoBka
HEWHEPIUOHHOW CHCTEMBI OTYeTa, JEMOHCTPAI[OHHBIA MYIBTHMETpP C
mudpoBsM oTcueTroM DJI, M3MepUTENs JeMOHCTPAIIMOHHEIH aHATOTOBBII




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

JInist ocBOCHUSI AUCUUTUTHHBL « DH3HKAY, MOJTYYSHHUS MPOYHBIX U TTTyOOKHX 3HAHUI CTYACHT JAOJKEH CUCTEMAaTHIECKH U3yJaTh
y4eOHBII MaTeprai o y4eOHBIM MOCOOHSM, YKa3aHHBIM B CIIMCKE PEKOMEHIYEeMOH JIUTepaTypsl, U KOHCIEKTaM JeKuuid. B cirydae
HEOOXOTUMOCTH ClIIeIyeT 00paIaThes 32 KOHCYJIBTAIMSAMU K IPEIOIaBaTEN0 QUUKH.

Opnna u3 Gopm 3aHATHH 10 PU3NKE — JEKIUH, Ha KOTOPBIX CTYAEHTHI 3HAKOMSATCS C TEOPETHIECKUMH BOIIPOCAMH JUCIUILINHEIL.
PexoMenyeTcs B poliecce JEKIUH COCTABIIATh KOHCIIEKT yueOHOro Marepuana. KOHCIIEKT MOKHO paccMaTpuBaTh Kak
PYKOBOJICTBO K JJIbHEHINEH CaMOCTOATENbHON NeITeNbHOCTH, KaK ITyTeBOANTENb M0 JINTEPATYPHBIM HCTOUYHHUKAM, KaK OaHK
HEOOXOTUMBIX UCH U CBeIeHHH, KaK crioco0 KiaccuUKanuy U cucTeMati3aiu napopMari. KoHCeKTHpoBaHHe MOMOTaeT
Pa3BUTh AHATUTHYECKOE MBILIUICHHE U BOBJICKAET B MPOLECC MTO3HAHMS 3PUTEILHYIO TaMsITh. 3aIiCh KOHCIIEKTa TOJDKHA BECTUCH HE
JIOCIIOBHO, a KPaTKO, CBOUMH CJIOBAMH, YTO AaET BO3MOXKHOCTh HE TOJNHKO MOHATH YCIBIIIAHHOE, HO M OCMBICIHTH OCHOBHBIC HJICH.
MaremaTH4yeckie BBIKIAIKH, KOTOPBIE IPENoaBaTeNb IPUBOIUT Ha T0cKe (Clai/e), pUCYHKH U CXEMBI CleayeT 0hOpMIISITE B BHIE
OMOPHOTO KOHCTIEKTA UK CTPYKTYPHO - JIOTHYECKOH CXEMBI.

JlaGopaTopHbiii pu3HYECKHid IPAKTUKYM — BAKHEHIIINI KOMIIOHEHT y4eOHOTO Iporiecca 1o aucuuiuinie «dusukay. O
npeHa3HaueH ISl OJTYYCHHUS IEPBUYHON SIMITUPUUECKO HHOpMAIY O PU3NUECKUX SBICHHSX, MPOIECCaX U 00BEKTaxX, a TAkKe
JUISL aHAJIM3a CTETNIeHN COOTBETCTBHS TEOPETHUECKUX M IKCIIEPUMEHTANBHBIX PE3yIbTaTOB.

B xoJze mpoBeieHus 1ab0paTOPHOTO MPAKTUKYMA CTYICHTBI HE TOJBKO MPOBEPSIIOT 3aKOHBI (GPU3UKH, HO U ydaTcsi paboTath ¢
¢busnyecKuMH TPUOOPaMHU, MPUOOPETAIOT HABBIKH KCIIEPHMEHTAIBHOM UCCIIE0BATENBLCKO IeATEIPHOCTH ¥ TPAMOTHO#
00paboTKH Pe3yNbTaTOB H3MEPEHUH. 3aHATHS HU3MIECKOTO MPAKTHKYMA IPOBOATCS B CIIELMAIN3UPOBAHHON ayIUTOPHH,
OCHaIlleHHO#1 T1abopaTtopHeIM 00opynoBanueM (aya.309). B Teuenne cemecTpa KaKIplil CTYJICHT JI0JKCH BBIIOJIHUTh
YCTaHOBJICHHOE KOJIMYECTBO JIAOOPATOPHEIX PadOT, KOTOPOE OpeNieNieHo pabouei mporpaMMoi TUCHUIUTHHE! «DU3HKa.
IIpenonasareins, Beayuii 1a00paTopHble pabOTHI, COOOMIAET CTYIEHTaM: IIepedeHb Ja00paTOpHBIX padoT, MOCIEI0BATEIbHOCTD UX
BBITIOJTHEHHU S, PEKOMEHTyeMble YIeOHO-METOMIeCKHe II0COOus, pyKOBOJCTBA U Ip.

IToaroroBka k 1a60paTOpHBIM paboTaM OCYLIECTBILIETCS CTYICHTaMU CaMOCTOSITENILHO 3a01aroBpeMeHHo. B nporecce Takoit
MOATOTOBKH CTY/EHT JOJDKEH YCBOUTH TEOPETUUECKHUI MaTeprall, OTHOCSIUICS K JaHHOU JlabopaTopHOH paboTe, U3yduTh U SICHO
MPEICTaBUTh cebe coslepKaHre U MOPSI0K BBIMOTHEHHS JAOOPaTOPHOI pabOThI, 3HATH TPHUHIKIIBI ICHCTBHS U IpaBHiIa paboThI C
M3MEPUTENBHBIMI PHOOPaMH, METOIBI H3MEPEHHI, 0COOEHHOCTH KOHCTPYKIMHU Ta00paTOPHON YCTAaHOBKH M NIPABHJIA TEXHUKH
6€30MacHOCTH, 3HATh OTBETHI HA MIPUBEICHHBIC B METOJMIECKOM PYKOBOJICTBE KOHTPOJILHBIC BOMPOCHI, & TAKIKE 3aTOTOBUTH
HEOOXOAUMBIE TaOIUIBI U CXEMBL.

BeimonHeHue 1abopaTtopHbIX padot. JlabopaTopHas paboTta paccunTaHa Ha JiBa 4aca IPeABapUTEIBHOI HOATOTOBKH ¥ 0()OPMIICHUS
Y Ha JIBa Yaca BBIIOJHEHHUS B TJAOOPATOPHH, BKIIOYAst AOIYCK K paboTe, BEIIIOJIHEHNE YKCIIEPUMEHTa H 00pabOTKy ero pe3ysIbTaToB,
3amury JaboparopHoii paboTsl B hopme cobecenoBanus. JIabopaTOPHBIA OTYET COAEPIKUT LIeNb paObOThI, OTBETHI HA KOHTPOJIBHBIC
BOITPOCHL, CXeMY YCTaHOBKH, pacueTHbIe HOpMYIIB, TAOIUILY pe3yIbTaTOB H3MEPEHNUH, PACUETHI U BBIBOJI.

JlaGopaTopHbIe PaOOTHI BBIMONHSIOTCS [0 MMChbMEHHBIM HHCTPYKIMAM, KaXKIasi U3 KOTOPBIX COIEPKUT KPATKUE TEOPETUUECKUE
CBEICHUs, OTHOCAIINECS K TaHHOU paboTe, mepedeHh He0OX0IUMOTO 000PYIOBaHUS, TIOPSIOK BHIIIOIHEHHUS pabOTHI, KOHTPOJIBHBIE
BOIIPOCHL. BHHMaTenbHOE U3y4eHHe MHCTPYKIIMU IOMOXET BBINOIHUTH PaboTy.

3amuTa 1adopatopHbIX padoT. [1o pe3ynbraTaMm H3MepeHU U BEIYMCICHHH CTYIEHT COCTABISIET OTYET U COAeT MPEToIaBaTellio B
JICHb €€ BBIMOJHCHUS HJIM HE [03XKe CIeAyomero 3austis. OT4ET 0 npoiesaHHoON 1abopaTopHOii paboTe sSBIsIeTCS HEOOXOUMBIM,
HO HE eJMHCTBEHHBIM YCJIOBUEM 3aIUTHI TEMBI JaHHOH 1a00paTOpHOit paboThI. 3aIUTa MPOU3BOIUTCS MO KXKAOH padoTe B
OTACIIbHOCTHU B BUJAC UHANBUAYAJIbHOI'O CO6CCCI[OB3.HI/I$I C KaXJbIM CTYACHTOM I10 TCOpeTI/I‘{eCKOﬁ u HpaKTI/l‘{eCKOﬁ HacTiaM
BBITIOJTHEHHOHN paboTHI, a TakKe 10 JaHHBIM M Pe3yabTaTaM opopMIIeHHOTO oTdeTa. OTBETHI Ha OCTABICHHBIE BOIIPOCHI CTYACHT
JlaeT B yCTHOM WM IMMChbMEHHOM opme.

JlaGopaTopHast padoTa cunTaeTCs BHITOJHEHHOH TOIBKO B TOM CIIydae, KOra OT4YeT 10 Hell IPHHAT M BBICTAaBJIeHa OLeHKa. [Ipn
MOJITOTOBKE K OTYETY HEOOXO0AUMO MOJIb30BaAThCA y4eOHO-METOANYECKOH JIUTEPaTYpOil, yKa3aHHOU B IaHHOU pabouei mporpaMme.
KonrponpHas paboTa — 3T0 caMocTosATENbHas paboTa CTyAeHTa-3a09HHKa, TpeAHa3HaYeHHas1 UTs 00JIee TOTHOTO YCBOSHHMS
yueOHOro Matepuaia no gucuumiuHe. KonrponsHas padora cofepikar 8 3a1au o onpeneneHHOMY pa3aeiy, KOTOpble HE00X0IUMO
PELINTH B TEUEHHE ONPENIeICHHOT0 BPEMEHHU H CIIAaTh Ha PELeH3HIO IPEToIaBaTelo. [IpH MOI0KUTEILHOM OT3bIBE B CIICIIHAITEHO
OTBEJICHHOE BpeMsI (Ha KOHCYJIbTAIUH) BO BPeMs 9K3aMEHAIIMOHHOM CECCHH IPOU3BOJHUTCS 3alIUTa KOHTPOIBHON padoOTHI.

IIpexxne 4eM MPUCTYIUTH K BHINOIHEHHIO 3aJIaHNUs, CIICyeT U3yIUTh COOTBETCTBYIOIIUM TEOPETUUECKUI MaTeprall o y4eOHUKY
W KOHCIIEKTY JISKIIUI B TIOAPOOHO pa3o0paTh MpHBEACHHBIC TaM IPUMEpBI; pa3o0paTh 3a/1a4l, PACCMOTPEHHBIE Ha MPAKTHY €CKHX
3aHATHUAX.

Ipuctymnas k pemeHnIo 3aJaHus, HaJlo pa3o0paThCs B YCIOBHH 3aJ1a4U U prcyHKe. [lepen penieHreM Kax 101 3ajauu HaJo
BBIITUCATD ITOJTHOCTBHIO €€ YCJIOBUE C YUCIIOBBIMH JaHHBIMH. Pemenne JAOJIKHO COITPOBOXKAATHCS KPATKUMH, MMOCICA0BATCIbHBIMHA U
TPaMOTHBIMH 0€3 COKpAILCHHUS CIIOB 00BSICHEHUSMH U YepTEeKaMH, Ha KOTOPBIX BCE BXOSIIUE B pacyeT BEJTMYUHBI JOJDKHBI OBITh
IIOKa3aHbI B YHCJIaX. Ha}]O I/I36eFaTb MHOT'OCJIOBHBIX TTOSCHEHUH U nepeckasa y‘{C6HI/IKa: CTYACHT OOJIKCH 3HATh, YTO A3BIK TEXHUKHU
- hopmyna u yeptex. [Ipu monp30BaHrU GopMyllaMy HIIH JaHHBIMHU, OTCYTCTBYIOIIUMH B ydeOHHKE, HEOOXOIUMO KPaTKO U TOYHO
yKa3bIBaTh NCTOYHHK (aBTOp, Ha3BaHUE, U3AHKE, CTPAHUIA, HOMep Gopmyiisl). He citeyeT BEIYHCIATH OOIBITOE YHUCIIO 3HATAIINX
dp, BBIYUCICHUS JOJDKHBI COOTBETCTBOBATH HEOOXOIUMOM TOYHOCTH. UepTeIKH, CXeMBI CIIeyeT BBIIONHSATD IIPH TOMOIIN
YEepPTEKHbIX IPUHAIIICKHOCTEH.

Bce mapameTpsl, HEOOXOAUMBIE AJISI pacueTa: BEKTOPHI, OCH KOOPHMHAT, YIIIbl, pa3MepPhI JOJDKHBI OBITh N300payKeHBI Ha PUCYHKE.
‘-IepTexc JOJDKECH 6bITb AKKYypaTHBIM, €TI0 pa3sMEphbl JOJIKHBI ITO3BOJIMTH SICHO ITOKa3aTh BCC CUJIBI UJIN BEKTOPBI CKOPOCTHU U




JIp.; TIOKa3bIBaTh BCE 3TU BEKTOPHI U KOOPIUHATHBIE OCH Ha YEPTEXKE, a TAKXKE YKa3bIBATh €AMHUIIBI I10JIy4aeMbIX BEJTMUYNH HYKHO
o0s3arensHO. Penenue 3a1ad He00X0JUMO COIPOBOKAATH KPATKUMH HOSICHEHUAMH (Kakue GOpMYIIB MM TEOPEMBI IPUMEHSIOTCS,
KaK MOJIY4aloTCs T€ WM WHbIE pe3yJIbTaThl U T.J.) U IOAPOOHO U3JIaraTh BECh X0J] pacueToB. Ha kaxxnoit ctpanuue ciemyer
OCTaBJIATH MOJIS IJIS 3aMEeUYaHUi peLieH3eHTa.

[TpoBenenue yueGHOrO mporecca MOXeT ObITh OpraHu30BaHo ¢ ucnonb3oBanueM DMOC yHuBepcuTeTa 1 B TUPPOBOIi cpene
(TpymmBl B COIMANBHBIX CETSIX, JJIEKTPOHHAS [I0YTA, BUACOCBS3b U I p. I1aTdopMbl). YueOHble 3aHsTus ¢ npumenernem JOT
MPOXOJIAT B COOTBETCTBHUHU C YTBEPKJCHHBIM paciucaHueM. TeKylnuid KOHTPOJIb U IPOMEKYTOYHAs aTTeCTalus 00yJaromuxcs
npoBoautcs ¢ mpumeHerrnem JJOT.




Ipuioxenue

OueHovHble MaTepuaJibl NP GopMUpPOBaHUHN Padoyeil MPOrpaMMbl

JUCHUIIJIMHBI . dusuka

1. Onucanue nokasareJeil, KpUTEpPHEB U MIKAJ OLEHUBAHUS KOMIIETEHIHIA.
[TokazaTenu u kputepun oreHuBanus kommnereHmu OITK-1

OOBeKT YpoBHU CHOPMUPOBAHHOCTH Kputepuit onenuBanus
OIICHKU KOMIIETeHITNI pE3yNIbTaTOB O0yUYCHUS
OO0yuaromuiicst Hwuzkuit ypoBeHb YpoBeHb pe3ynbTaTOB

IToporoselif ypoBeHb
[ToBbIlICHHBI YPOBEHD
Bricokuii ypoBeHb

HE HHXE ITIOPOroBOro

o0y4YeHHS

[Hxans! onienuBanus komnereHuu OIK-1 mpu ciaue sx3ameHa

JocTurayThii XapakTepucTuka ypoBHs cOPMUPOBAHHOCTH [lxana oneHuBaHUs
YPOBEHbB pe3ynbTaTa KOMIIETCHIU I
oOyueHus
Huzknii OOyuarommmiics: HeynosnersopurensHo
YpOBEHb -00Hapy>KuJj mpoOesbl B 3HAHUAX OCHOBHOTO yueOHO-
IIPOrPaMMHOTr0 MaTepHaa;
-IOMYCTHJI IPUHIUIHAIIEHBIE OIUOKY B BBHITIOJTHEHUH
3a/1aHUM, IPEyCMOTPEHHBIX IPOTPAMMOM;
-HE MOKET IPOAOKUTH 00ydYeHHEe WIH MPUCTYIHUTh K
pohecCuOHANBHOM e TeIbHOCTH 110 OKOHYaHUU
POrpaMMBbI 0€3 JOTIOTHUTEIBHBIX 3aHATHIH 110
COOTBETCTBYIOLIEH TUCIUTIIINHE.
IToporossiii OO6yyaromuiics: VY 10BIIETBOPUTEIIHHO
YpOBEHB -00HapYKWJI 3HAHUE OCHOBHOTO y4eOHO-

IPOTrpaMMHOr0 MaTepuasa B 00béMe, He00OXOMMOM
JUIsL fanbHene yueOHoi u npeacrosien
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

-CIIPABJIAETCS C BBIITOJIHEHUEM 3a/1aHHM,
IIPEAYCMOTPEHHBIX IIPOrPAMMON;

-3HaKOM C OCHOBHOM JIMTEPATYpPOH,
pPEeKOMeH1I0BaHHOI paboueit mporpaMmmon
JVCHATIINHBI;

-JI0IIYCTUJI HETOYHOCTU B OTBETE HA BOIIPOCHI U IIPH
BBIMOJHEHUH  33JaHUN 0  y4eOHO-IIPOrpaMMHOMY
MarepHaiy, Ho o0ajjaeT  HeO0OXOAUMBIMU
3HAHUAMU JUISI UX YCTPAHEHHUs 10l PYKOBOJACTBOM
[IPEIO1aBaTEIIs.




[ToBBIIICHHBIH OOyJaromuifcs: Xopouio
YPOBEHB - 0OHaApPYKUIT MTOJTHOE 3HAHUE YU4EOHO-TIPOrPaMMHOTO
MaTepuana;
-YCIEIIHO BBIIOJIHUI 33JaHUs], IPELYCMOTPEHHbIE
MIPOTPAMMOIA;
-YCBOMWJI OCHOBHYIO  JIUTEpATypy,
PEKOMEHIOBaHHYIO paboueii mporpaMmoit
JTVCLIUTUIMHBI,
-II0Ka3aJl CUCTeMaTUYECKUN XapaKTep 3HAHHM
y4e0HO-IIPOrPaMMHOI0 MaTepuaa;
-CIIOCOOEH K CaMOCTOSITEIbHOMY MOTOJIHEHHIO
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
r1yOOKHe 3HaHUS Y4eOHO-ITPOrPaMMHOT0 MaTepHaa;
-yMeeT CBOOOTHO BBITIOJIHSATH 3a/1aHMUS,
MPelyCMOTPEHHBIE MPOTPaAMMON;
-03HAKOMMUJICS C TOIIOJIHUTEIILHON JIUTEPATYPOM;
-YCBOMIJI B3aMMOCBSI3b OCHOBHBIX ITOHSTHI
JUCLUIUIMH U UX 3HAYEHHE [l IPUOOpETEeHUs
npodeccuu;
-IIPOSIBUJI TBOPUYECKHE CIIOCOOHOCTH B IOHUMaHUU
yueOHO-TTPOrpaMMHOT0 MaTepHaia.
Komnerenmus OIIK-1 oOyuatomierocsi OLeHUBAaeTCsl CIEAYIOIIUM 00pa3oM:
[Inanupyemsl ConeprxaHue IIKajbl OIICHUBAHUS
1 ypoBEeHb JOCTUTHYTOTO YPOBHS pe3ylbTaTa 00ydeHHS
pe3yibTra
TOB HeynosnerBopurenb Y 10BNETBOPUTENIHHO Xoporio OTnnyHO
OCBOCHUA HO

3HaTh Hecnocobnocts OO6yuarommiics OO6yuaromuiics OO6yuaromuiicst
oOyyarorerocs croco0eH JIEMOHCTPUPYET JI€MOHCTPHUPYET
CaMOCTOSITENIBHO | CAMOCTOSITEIIEHO CIIOCOOHOCTH K CIOCOOHOCTH K
IIPOJEMOHCTPUPO | IPOAEMOHCTPUPOBATh | CAMOCTOSITEIBHOMY | CAMOCTOSTEIBHOMY
BaTh HAJTMUYHUE HaJM4yue 3HaHUM MpU | IPUMEHEHUIO MIPUMEHEHUIO
3HaHUU U peLICHUY 3aJaHUH, 3HaHUH NpHU 3HaHUH B BEIOOpE
pelIeHNn KOTOpbIe OBbLITU pelleHnu 3aJaHuil, | crocoba pereHus
3aJJaHUi, MIPEJCTaBICHbI aHAJIOTMYHBIX T€M, | HEU3BECTHBIX WU
KOTOpBIE OBLITN npernojaBaTesieM KOTOpBIE HECTaHAapTHBIX
IIPEJICTaBICHbI BMECTE C IpeCTaBIIsIT 3aJaHUi U TIpH
npenogaBareneM | o0pa3loM Ux MpernojaBaTeb, KOHCYJIbTaTUBHOM
BMECTE C pelIeHus. U TIPU €70 NOJIEP)KKE B 4aCTU
o0pasiom KOHCYJbTAaTUBHOW | MEXAUCLHUILITMHAPH
UX pELICHNUS. MOJJIEPIKKE B YACTU | BIX CBA3EH.

COBPEMEHHBIX
poOJeM.

YMmeth OrtcyTcTBUE Y OO6yuarommiics OO6yuaromuiics OO0yuaromuiicst
oOyyarorerocs JEMOHCTPHUPYET IIPOJEMOHCTPUPYET | JEMOHCTPUPYET
CaMOCTOSITENIbHOC | CAMOCTOSITENIbHOCTh B | CAMOCTOSITEIbHOE CaMOCTOSITeNIbHOE
TH B IPUMEHEHUH | IPUMEHEHUHM YMEHUN | IPUMEHEHHE IPUMEHEHHE
YMEHHH 110 penieHust yaeOHbIX YMEHHUH pelieHus YMEHHI pelieHus




UCIIOJIb30BAHUIO | 3aJJaHUil B IOJTHOM 3aJlaHuH, HEU3BECTHBIX WIH
METOJIOB COOTBETCTBUHU C AQHAJIOTUYHBIX TEM, | HECTaHIAPTHBIX
OCBOEHUS oOpa3siom, KOTOpBIE 3aJJaHui U TIpH
yueOHoM Jl@aHHBIM [PEACTaBIIAIL KOHCYJIbTATUBHOM
JUCIUTUIAHBI. IpernojaBaTeieM. IpernojaBaTelb, HOJIICPIKKE
U TIPU €T0 nperoaBaTens B
KOHCYJIbTaTUBHOU 4acTu
MOJJICPIKKE B YACTU | MEXIUCIUTLTUHAPH
COBpPEMEHHBIX BIX CBSI3EH.
npobieMm.

Bianers HecmiocobHoCTE OO0yuarommmiics OO6yuaromuiics OO0yuarommiics
CaMOCTOSITENILHO | IGMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHPYET
MPOSIBUTH HABBIK | CAMOCTOSITENIbHOCTh B | CAMOCTOSTEIbHOE CaMOCTOSITENIbHOE
peleHus MPUMCHCHUH HABBIKA | IPUMEHEHUE PUMCHECHHE
MOCTaBIECHHOU T10 33/IaHUSM, HABbIKA PEUICHUS HABBIKA PELICHH
3a/1a4u 1o pelIeHrne KOTOPBIX 3aJlaHuH, HEU3BECTHBIX WM
CTaHJapTHOMY OBLIO TTOKA3aHO aHAJIOTUYHBIX TEM, | HECTaHIAPTHBIX
oOpa3siy MpenoiaBaTesieM KOTOpBIC 3a/laHui ¥ IpU
MOBTOPHO. MPeICTaBIIsII KOHCYJIbTaTUBHON

MperoaBaTellb, MOJITICPIKKE

U TIPU €ro npenojaBarTens B
KOHCYJIbTAaTHBHOU 4acTH

MOJAJEPKKE B YACTU | MEXKAUCHUILTUHAPH
COBPEMEHHBIX bIX CBSI3EH
po0JeM.

2. IlepedyeHsb BOMPOCOB K IK3aMeHY, o0pa3el IK3aMeHAIMOHHOI0 OMJIeTa, OLeHKA OTBeTa
o0y4aromerocsi Ha BONPOCHI IK3aMeHAIIMOHHOI0 OUJIeTa

IIpumepHbIii NepeyeHb BONPOCOB K 3K3aMeHy, kommnerenuus OIK-1

1 cemectp

1 Kunematndeckue XapakTepUCTUKH (TIepEMEIeHNUEe, CKOPOCTh, YCKOPEHHE) TIPH TOCTYIATEIHbHOM

JABUKCHHUH.

2 KuHematnyeckre XapaKTepUCTUKH (MepeMelIeHre, CKOPOCTh, YCKOPEHHUE) MPH BpamaTeIbHOM

JABUKCHHUH.

3.IlepBorii 3akoH Herotona. IlpuHiun oTtHOcWTenbHOCTH [anmies. HepruambHBIE CHCTEMBI

oTCucTa.

4.Tlonsitus cuiel U Macchl. Bropoit u Tpetuit 3akons! HeroToHa.
5.1mmnynbce. 3akoH coxpaHeHus uMItyibca. LIenTp nHepuuu. 3aKoH ABHKEHUS LIEHTpa HHEPIMH.
6.Y nap abCONIOTHO yIPYyTHX Tel. Y 1ap aOCOTIOTHO HEYNPYTHUX TEIl.

7.MomeHT uHepiuu TBepaoro tena. Teopema IllteitHepa. MoMeHT cuibl. YpaBHEHUE JAUHAMUKU

BpalaTeJIbHOTO IBUKCHUA.
8. MoMeHT ummnyinbca. 3aKOH COXpaHEHHsI MOMEHTa UMITYJIbCa.
9.Mexanundeckas pabdora. Pabora cuibl ynpyroctu. MOIIHOCTb.

10.Kunetnueckas OHCPrus. TeopeMa 0 KHHETHYECKOU SHCPIruu. Kunernueckas SHEPrusa TBEPAOIro

TEJ1a IIPU BpalliCHNN.

11 KoncepBaTtuBHbIe cUibl. [loTeHIIMANBHBIE U HETTOTEHIIUAIBHBIE CUIIOBBIE OIS,
12 IToTeHnmanbHast SHEPTHsL. 3aKOH COXPaHEHHS MEXaHUIECKOW YHEPTHH.

13.IIpeobpa3oBanus
OUHINTEHHA.
14 PensiTUBUCTCKUI

Tanmunes.

HMITYJIBC.

OcHOBHOIT

Mexannueckuii

3aKOH

MIPUHLIAIT

PENATUBUCTCKOM YacTULbl. B3aMMOCBSI3b MacChl M SHEPTHH.
15. SBnenus nepeHoca. Bakyym.

16.BuyTpeHHssT SHeprus uAcabHOTO ra3za. Yucio creneHedl CcBOOOIBI MOJIEKYJ. 3aKOH O

PaBHOMEPHOM PACHPEIEIICHINH YHEPTHH TI0 CTETIEHSIM CBOOOIBI.

OTHOCUTCIBHOCTH.

PEAATUBUCTCKOM

IOUHAMUKH.

Iloctynarsl

OHeprus



17.TlepBoe Havano TepmoanHaMukH. PaboTa raza npu n3smeHnennu ero oobema. [[pumenenue nepBoro
Hayasia TePMOTMHAMUKH K U30MPOLIECCaM.

18.TennoeMkoCTh. Y ienbHas U MOJIIpHast TerioeMKocTU. M3oxopHas u n300apHast TEII0EMKOCTH.
YpaBuenue Maiiepa.

19.AnmnaGatublii npouecc. [[puMeHeHue nepBoro Hauana TEPMOAMHAMUKY K aluabaTHOMY MPOILIECCYy.
[TosnmtponHsIii mpouecc.

20.Kpyrossie niporieccel. O0patumsbie u HeoOpaTtumble nporecchl. [ukn Kapro. KITJI ukna Kapro
21.OHTpomnus U ee CTaTUCTUYECKUI cMBICI. BTopoe Hayaao TepMoAMHAMUKY.

22 PeanbHble KHMIKOCTH, UX CBoiicTBa. lloBepXHOCTHOE HaTsKeHUE. SIBIEHHE CMayMBaHMUAL.
KanmwsipHoCTs.

23.0nekTpocTaTuyeckoe mojie. XapaKTepPUCTHKH AJIEKTPOCTATUYECKOTrO MOJisl (HANpsHKEHHOCTh U
noreHuyan). [ lpunnun cynepno3unuu nose.

24. Teopema l'aycca s snekTpocTaThyeckoro mojsi B Bakyyme. Llupkynauus BekTopa
HANPSOHKEHHOCTH  DJIEKTPOCTAaTHYECKOro moiyisi. PaboTa  3IeKTpOCTaTUYEeCKOTO MOy IO
MEePEMEIIECHUIO IIEKTPUIECKOT0 3apsia.

25.lmsnextpuku. Tumbl quanekTpukoB. [lonspuszanus T3IeKTPUKOB U €€ BUIBI.
26.0nextpuueckoe cmenieHue. Teopema ['aycca uist aeKTpruecKoro Mo B BELIECTBE.
27.951eKTpOEMKOCTh TIPOBOTHUKOB. KOHIEHCATOPBI. DIEKTPOEMKOCTh KOHJEHcaTopa (IUIOCKOTO,
UWIHHIPUIECKOTO0, CHEepUUYECKOro). DHEprus 3apsyKEHHOTO KOHAEHCATOpa

28.OneKTprYeCcKUi TOK U €r0 XapaKTepUCTUKY (CHIIa TOKa, TNIOTHOCTB TOKa). 3akoH OMa [yt ygacTka
1eny (B MHTErpaibHOU 1 quddepennmanpHon hopme).

29.CTopoHHHE CHIIBL. DJIeKTpoABMXKYyIIas cwia. Hanpsokenue. 3akon Oma 1jist 3aMKHYTOM TIETTH.
30.Pabota u MomrHOCTh TOKa. 3akoH Jlxoymns — Jlenuna (B unTerpanbHoi U auddepeHnaTbsHONn
dopme).

31.MarHuTHOE MOJIe ¥ eT0 XapaKTEPUCTUKH (BEKTOP MAarHUTHON MHAYKIIUH, HAPSYKEHHOCTB IOJIS).
3akon buo-Caapa-Jlamnaca.

32.JlelicTBUe MarHUTHOTO TMOJsSI Ha TPOBOJAHMKH C TOKOM. 3akoH Awmmepa. BzaumoneiicTBue
napajiebHbIX TOKOB.

33.JlelicTBHE MarHUTHOTO MOJIA Ha ABMKYIMiics 3apsn. Cuna Jlopenna.

34.JIBukeHue 3apsHDKEHHBIX 9acTUIl B MAarHUTHOM 1ione. DddexT Xomia.
-
35.IToTok BekTOpa MarHUTHOW MHIYKIMU. L{upKymsmust Bekropa B MarHUTHOTO OISt B BAKyyMe.
-

Teopema o nupkynsiuuu BekTopa B.

36.5Bnenue anekTpoMarHuTHOM MHAYKIMHU. 3akoH Dapanes. [Ipasuito Jlenna.

37.Buxpesblie TokH (TOkH PyKO), X yUET U UCIIONb30BAHUE B TEXHHKE.

38.UnnyktuBHOCTh KOHTYpa. CamonmHaykuus. DC camonHaykuuu. TOKM IpH pa3MbIKaHUU U
3aMbIKaHUU LEIN.

39.B3aumnas uHAyKIus. TpanchopMaTopsl.

40.MarHuTHBIE MOMEHTHI AJIEKTPOHOB U aTOMOB. HamarandeHHOCTh. JlMa- 1 mapaMarHeTusm.
41.deppoMarHeTuku U ux coiictea. [lpupona peppomaruerusma.

42.Ypaaenust MakcBesuia Jisl 3JI€KTPOMarHUTHOTO TOJIS, UX (U3NYECKUIN CMBICI.

2 cemecTp

1.'apmonndeckue KoaeOaHus. Y paBHEHHE TapMOHHYECKUX KosieOaHnid. PU3NYeCKrne BETUYNHBI,
XapaKTepU3yIoIue rapMOHUYECKHE KOIeOaHus.

2.Meron BekTOpHBIX AuarpaMM. Clio)KeHHE rapMOHUYECKHX KoJIeOaHWH OJHOIO HaIpaBlICHUS U
OJIMHAKOBOM 4acTOThl. bueHus.

3.CnokeHre B3aMMHO NepIeHANKYISpHBIX Kojebanuil. durypsl Jluccaxy.

4.BonHoBble nporiecchl. Buapl BosiH. BosHOBOE ypaBHEHUeE.

5.Ipunnun cynepnosuiuu. Matepdepennus BoH. CTOSUNE BOTHBI.

6.CB0OOOHbIE TApMOHUYECKHE KOJICOaHUs B KOJIeOaTeIbHOM KOHTYpe. 3aTyXarolie KojaeOaHus.
7.BeIHYXI€HHBIC SJIEKTPOMArHUTHBIC KoJieOaHus1. Pe3oHaHC HanpsHKEHUH U TOKOB.
8.0OnexkrpoMaruutHele BoONHBL JluddepeHinansHoe ypaBHEHHE HIIEKTPOMArHUTHON BOJIHBI.
DHeprus JIEKTPOMarHuTHBIX BOJIH. BekTop YmoBa-Iloiitunra.

9.KorepeHTHOCTh U MOHOXPOMATHYHOCTH BOJH. MIHTEepdepeHnus cBera, METOIbl €€ HaOII0JCHHUS.
YcnoBus MakCUMyMOB U MUHUMYMOB HHTEP(EpPEHIINH.

10.MuTepdepeHIus B TOHKHUX TUICHKAX.



11.ITpumenenne unrepdepentiuu. Uarepdepometpsrl. [IpocBeTnenne onTuk.

12. Iudpaxuus ceeta. [Ipunun [oiirenca-®Openens. Meron 300 Openerns.

13. Judpakuus OpeHenst OT MPOCTEHIINX TTPerpa.

14. Iudpakumst @paynrodepa Ha ogHOM menn. AudpakirnonHas penieTka.

15.EctecTBeHHbIN 1 osisipu3oBaHHbIi cBeT. [lonspusanus ceera. 3akon Mantoca.
16.ITonspuzanus Nnpu OTPAXKEHUM W TPEIOMIEHMM OT TpaHMIbl JIBYX AMAJIEKTPUKOB. 3aKOH
Bbprocrepa. JIBoliHOE nydenpesoMIICHHE.

17.JIroMuHECLIEHIINA U TEIIOBOE U3JIydyeHUe. XapaKTePUCTUKH TEIIIOBOIO U3IyUYEHHUSL.

18.3akonbI TermioBoro u3nydenus (3akon Kupxroda, 3akon Credana-bonpiimana, 3akonsl BuHa).
19.@oro3ddext u ero Bubl. 3aKoHbI BHEITHETO (oToddhdekTa.

20.®ortonnas Teopus Qororddexra. Macca, sHeprus U uMyinbc ¢GoToHa. [IpuMeHeHwme
dororddekra.

21.9ddext Komnrona.

22. TopMO3HOE PEHTTEHOBCKOE U3ITyUEHHUE.

23. JlaBrnenue cBeTa. ENMHCTBO KOPIYCKYISPHBIX U BOJHOBBIX CBOMCTB 3JIEKTPOMATrHUTHOTO
U3ITy4EeHUs.

24. KoprnycKynsipHO-BOJIHOBO# Tyanu3M Mukpouactuil. [ 'unotesa ne bpoins. Audpakuus yactuir.
25.Bomnnsl ae bpoitns, nx ¢pusndeckuii cmpicii. COOTHOIIEHUS HeonpeaeneHnocrel [ eisenbepra.
26.BonHoBas GyHKIMS U ee cTaTuCTUYeCKui cMbIcil. Y paBHeHue Llpéaunrepa s crainoHapHbIX
COCTOSIHUM.

27.JIBmxeHue cBOOOAHON yacTuIlbl. YacTuia B MpsSMOYroJIbHOM MOTEHIIMATLHOU Me.
28.Ilorerumanbublii 6apeep. TyHHETBHBIN 3 DEKT.

29.I'apMOHMYECKUN OCIMIUIATOP B KBAHTOBOM MEXaHUKE.

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

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

32.KBaHTOBO-MeXxaHHUeCKas KapTHUHAa cTpoeHusi atoMa. KBaHtoBble uucina. [IpocTrpancTBenHOE
KBaHTOBAHUE.

33. CnuH snextpoHa. CrimHoBOe KBaHTOBOE yucio. OnbIT LlITepHa u I'epnaxa.

34 ITpuHIUIIBI HEPA3IUYUMOCTH TOXKIECTBEHHBIX YacTull. Depmuonbl 1 6030HbI. [Tpunnun [Taynu.
Pacrnipenienenuie 31€KTPOHOB B aTOME 110 COCTOSIHUSIM.

35.11ornomenue cBera. CIOHTaHHOE U BBIHYXACHHOE U3TyUCHHUS.

36.0nTHyYecKre KBaHTOBbIE T€HEPATOPhI: YCTPONCTBO, MpUHLIMI padoThl. [IpuMeHeHune nazepos.
37.1loHATHE O 30HHOM TEOPUM TBEPABIX Tel. MeTamibl, JUAJIEKTPUKA U TOJYNPOBOIHUKHU IO
30HHOHM TEOPHHU.

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

39.CoctaB aromHoro aapa. Jlepext Macchl U SHEprus CBA3M siipa. Y JesIbHask SHEPTHs CBS3H.
40.Anepuble cunbl. Monenu sapa.

41.PangnoakTUBHOE U3JTyYE€HHE U €r0 BUIBl. 3aKOH PaJuoakTUBHOrO pacnajaa. [IpaBuna cMemeHus.
42 Jlenenue u cCUHTE3 A1ep. YIpaBisieMblil cuHTe3. PaguanonHas 6€301macHOCTb.

[IpumepHbIii epedyeHb 3a1a4 K Ik3ameny, komnerenuus OIK-1

1 cemecTp
1.YckopeHne wmaTepuaqbHOW TOYKH, COBEPIIAIONICH TapMOHMYECKHE KOJeOaHus, 3a]aeTcs
ypaBaeHueM a(t) = - 45n° cos 3xt. OnpeseuTe 3aBUCKMOCTh CMEIEHHS ITOH TOYKH OT BPEMEHH.
2. Teno maccoit 1 Kr moj JeWCTBUEM MOCTOSIHHOM CHUJIbI IBUKETCSA MPSIMOJIMHENHO. 3aBUCUMOCTh
IIyTH, IPOMIEHHOTO TEOM, OT BpeMEHH 3ajaHa ypaBHeHneM S=2t + 4t + 1. Onpenenuts paboty
cwibl 3a 10 ¢ ¢ Havana ee IEHCTBUS M 3aBUCUMOCTh KHHETUYECKOM SHEPTUU OT BPEMEHH.
3.ABTOMOOWIb JBMXKETCS MO 3aKPYIJTICHHUIO 1I0CCe, UMEIoNieMy paanyc kKpuBu3Hbel 100 M. 3akoH
JBUKEHHS aBTOMOOHIS BhIpakaeTcs ypaBHemmem S = 100 + 10t — 0,5t. Haiftm ckopocTs
aBTOMOOWJISA, €r0 TaHT€HIIMAJIBbHOE, HOPMAJIBHOE U ITOJIHOE YCKOPEHUE B KOHIIE MATOW CEKYH/IBI.
4.ITo nyre OKpyKHOCTH JBHXKETCSI TOUKA. B HEKOTOPBIIT MOMEHT BpEMEHU HOPMAJIbHOE YCKOPEHHE
TOuKM paBHO 4,9 M/c’. B 3TOT MOMEHT BEKTOPhI HOJHOTO U HOPMAIBHOIO YCKOPEHHUI 00pa3yioT
yroJ 60°. HailTu TaHreHIHaJIbHOE YCKOPEHUE TOUKH.
5.ap maccoit 10 Kr, IBHXKYIIUHACSA CO CKOPOCTBIO 4 M/C, CTaJKMBAEeTCs 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 e
HaIpaBJIeHUY; 2) Mapbl JBHXKYTCSA HABCTpeUuy APYT APYTY.



6.MaxoBUK Maccoif 4 Kr Bpamjaercs ¢ 4acToToii 720 MHH' BOKPYr TOPH3OHTAIBHOW OCH,

MpOXOAsIIeH yepe3 ero ueHTp. Maccy MaxoBUKa MOXHO CYUTATh PABHOMEPHO PacCHpesIeHHON Mo
060y paguycom 40 cm. Yepes 30 ¢ moa AeiiCTBHEM TOPMO3AIIETO MOMEHTa MaXOBUK OCTAHOBHIICS.
Haiit TopMO3s11IMii MOMEHT U YUCIIO 000POTOB, KOTOPOE CIEIaeT MAaXOBHUK JI0 TIOJTHON OCTaHOBKH.
7.MaxoBUK Maccoii 4 Kr Bpamjaercsi ¢ 4actoToii 720 MHMH BOKPYr TOPH30OHTAIBHOH OCH,
IIpoXosuIel uepes ero HeHTp. Maccy MaXxOBHKa MOYKHO CUMTATh PABHOMEPHO PacIpeAeIeHHON 10
060y pagnycom 40 cm. Yepes 30 ¢ moa AeHCTBHEM TOPMO3AIIECTO MOMEHTa MaXOBHUK OCTAHOBHIICS.
Haiitu TopMO3S11IMii MOMEHT U YUCIIO 000POTOB, KOTOPOE CIEIaeT MAaXOBHUK JI0 TIOJTHON OCTaHOBKH.
8.CIUIOIIHOM MIap CKaThIBAETCS IO HAKJIOHHOW IJIOCKOCTH, JJIMHA KOTOPOM | M M yrona HakjoHa
30°. Onpenenutb CKOPOCTH Iapa B KOHIIE HAKJIOHHOW IIOCKOCTU. TpeHue mapa o mioCcKoCTh He
YUHUTHIBATD.

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

10.06bem aprona, Haxojsuerocs npu nasienuu 80 klla, yBenuumiics ot 1 go 2 n1. Ha ckoinbko
W3MEHUTCS BHYTPEHHSISI DHEPIHsl rasa, €Clid paclIupeHre IPOU3BOAMIOCH: a) H300apHO;

0) agunabatHO?

11.A30T1 maccoii 100 r 6611 H300apHO HATPET TakK, YTO €ro 00BEM YBEIUYHIICS B JIBA pa3a, a 3aTeM
ObUI M30XOPHO OXJIAXKJIEH TaK, YTO €ro JaBJIeHHWE YMEHBUIWJIOCH B JBa pasa. Ompenenure
M3MEHEHUE PHTPOIINHU B X0JI€ YKa3aHHBIX MTPOLIECCOB.

12.I1pu u30TEpMUYECKOM PACIIMPEHUH OJHOTO MOJISI BOJOpoa Oblia 3atpadeHa teriora 4 kJIx,
IpH 3TOM 00BEM BOJIOpoAa yBenuuuics B 5 pas. [Ipu kakoii Temmeparype mpoTekaer mpoiecc?
YeMy paBHO H3MEHEHUE BHYTpeHHeH sHepruu ra3a? Kakyro paboTy coBepmaer ras?

13./1Ba ToueuHsbIX ekTpuueckux 3apsaa 1 HKn u -2 uKi Haxonarces B Bo3ayxe Ha paccrosiHuu 10
cM Jpyr oT apyra. OnpenenuTs HaNpsyKEHHOCTh M IMOTEHLMAN IOJI, CO3JaBaEMOI0 3THUMU
3apslaMd B TOYKE, YIJAJICHHOM OT IOJIOKUTEIBHOIO 3apsja Ha paccTosHue 9 cM u or
OTPHULATENILHOTO 3apsi/ia Ha pacCTOSHUE 7 CM.

14.3apsn 1 MKn nmepeHocuTcst B BO3AyX€ M3 TOYKHM, HAXOMSIIEHCA Ha paccTOSHUU 1 M OT
OECKOHEYHO JUIMHHOM paBHOMEPHO 3apsKEHHOM HUTH, B TOYKY Ha pacctossHuM 10 cM oT Heé.
Omnpenenuts paboTy, COBEPIIAEMYIO TMPOTUB CHJI MOJs, €CIU JIMHEWHas TIOTHOCTD 3apsjia HUTH
IMxK/m.

15.Pe3ucrop comporuBieHueM 5 OM, BOJBTMETP M MCTOYHHMK TOKA COEAMHEHBI MapayljieibHO.
BoasT™erp nmokassiBaeT HanpsikeHue 10 B. Eciau 3amMeHUTH pe3uctop ApyruM ¢ COMpOTUBICHUEM
12 Om, TO BOnbTMETp mnoKaxkeT HampspkeHne 12 B. Omnpepenute OJIC u BHyTpeHHee
COINPOTHBIIEHUE UCTOYHUKA TOKA. TOKOM uepe3 BOJIbTMETp MpeHeOpeyb.

16.B MeqHOM IpOBOJHUKE ceyeHUueM 6 MM? ¥ JJTHHOM 5 M TeuéT Tok. 3a | MuH B IIPOBOJHUKE
Boiiessiercs: 18 JIx  temnmoTel. Omnpenenuth HANpsHKEHHOCTh TOJIA, IJIOTHOCTh W CHITY
3JEKTPUYECKOTO TOKA B TPOBOJIHUKE.

17.BuyTpenHee conpotuBieHre akkymyisitopa 2 Om. IIpu 3aMblkaHMM €ro OJHUM PE3UCTOPOM
CHWJIa TOKA B IIeNH paBHa 4 A, pu 3aMbIKaHUH APYTUM — 2 A. Bo BHelIHeH 1ienu B 000HX CITydasx
BBIJIETIACTCS  OAWMHAKoBasg MomHOCTh. Omnpenenutrs OJ[C  akkymynaropa ¢ BHEIIHHUE
CONPOTHUBIICHUS.

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

19.Beraucinuth EMKOCTh O6aTapeu, COCTOSMIEH 3 TPEX KOHACHCATOPOB EMKOCThIO | MKD KaXKIbIid,
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 BbIACIUBILEECS 32 3TO BPEMs KOJMYECTBO TETIOTHI.

21.27€eKTpoH, BIETEB B OJHOPOIHOE MAarHUTHOE IOJIE€ ¢ MArHUTHOM MHAYKIMer B=2mTn, nBuxercs
o KpyroBoit opbute paguycom R=15cm. Onpenenuts MarHUTHBIA MOMEHT Pm SKBHBAJIEHTHOTO
KpYTrOBOI'O TOKA.

22 Haiigute paguyc TpaeKTOpUM INPOTOHA B MAarHUTHOM mnoje ¢ mHaykuumed 0,5 Tu, ecnu oH
JBIDKETCS TIEPIISHUKYIISIPHO TIOJTIO M 001a/1aeT KHHETHIECKO# 2Heprueit 3 MaB.

23.ITo npssMOMY rOpHU30HTAIBHO PacIOIOKEHHOMY IIpoBoay IpomyckatoT ToK | = 10 A. ITox Hum
Ha paccrossand d = 1,5 cM HaXOIUTCs MapaJICIbHBIA €My aTFOMHHHEBBIH MIPOBOI, IO KOTOPOMY
nponyckaioT Tok | = 1,5 A. Onpenenuts, Kakol AOJDKHA OBITH TUIOIMIAJL MONEPEYHOTO CEUCHUS
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 Ousera K 3xk3ameny 1 cemectp

AMUXT — puman JIBI'VIIC B r. CBOGOAHOM

DK3aMeHanoHHbINA Omter Nel

®BO MO0 JTUCIUTUINHE «YTBEPXJIAIO»
«Dusukan 3aMm. qupekropa o YP
1cemectp 20 /20  yu.r. | mis cnenuanbHOCTH 23.05.04 [ToaBrxHOM
COCTAaB KEJIE3HBIX J1I0POT _ [Izwoba T.N.
cIelaIn3anuu « » 20 I.

TGHGKOMMyHI/IKaI_II/IOHHBIG CHUCTCMBI U CCTHU
KCIIE3HOAOPOKHOI'O TPAHCIIOPTAa

1.Ilepssrii 3akon HetotoHa. [IpuHiun otHocutenpHOCTH [ ammies. MiHepunaabHbIe CHCTEMBI OTCUETA.
(OIIK-1)

2. BayTpeHnHsis sHeprus uaeanbHoro rasza. Yucno creneneid cBOOOIbI MOJIEKYII. 3aKOH O paBHOMEPHOM

pacrpeieJICHUU SHEPTuH 1o creneHsM cBooosl. (OITK-1)

3. Dnement ¢ OJIC 2 B umeer BHyTpeHHee conpoTtuieHue 0,5 Om. HaliTu nmanenue noreHuuana

BHYTpH 3JIeMeHTa npu cuiie Toka B uenu 0,25 A. KakoBo BHeIIHEe CONPOTUBIEHUE LIEMU IPU ITHX

ycnoBusix? (OITK-1)

JlouieHT H.A. Kpasnosa

O0pasen OuJieTa K 3K3aMeHy 2 ceMecTp

AMUXKT — puman IBI'VIIC B r. CBOGOAHOM

Dk3aMeHalmoHHbIA OmieT Nel

®BO MO TUCIUTUINHE «YTBEPXJIAIO»
«DPuszuka» 3am. aupekropa o YP
2 cemectp 20 /20 yu.r. | mus cnenuanbHocTH 23.05.04 TloasuxHON
COCTAaB JKEJIE3HBIX J0POT _ JIzo6a T.A.
crienuann3anuu «_» 20 1.

TGJ'IGKOMMyHI/IKaHI/IOHHI)Ie CHCTCMBI U CETHU
JKCJIC3HOAOPOKHOI'O TPAHCIIOPTA

1.Haiitu 4acToTy COOCTBEHHBIX KOJI€OAHHN B KOHTYpE, COCTOSIIEM M3 COJEHOWJA JIMHOW 3 CM,
TIIOMA/BI0 TOMEPEYHOTo cedeHns | cM? M MIOCKOro KOHEHCATopa C IIOMAAbo miacTul 30 cM? u
paccrosiHreM mexay HuMu 0,1 cM. Uncno ButkoB cosienousa pasHo 1000. (OITK-1)

2.Topmo3sHoe peHTreHoBcKoe usnydenue. (OITK-1)

3.Ha nudpakmuonHyro pemerky, coaepxkanryio 400 mMTpUXOB Ha MHJUTUMETp, MATacT HOPMAIBHO
MOHOXpOMAaTHUECKU CBeT ¢ JuHOW BonmHbI 0,6 MkM. Haiitm oOmiee uncio AuQpaKIHOHHBIX
MaKCHMyMOB, KOTOpblE€ JaeT 3Ta pemierka. OmnpeaenuTs yroia Iudpakiuu, COOTBETCTBYIOIIUN
nocieanemMy makcumymy. (OITK-1)

Joment H.A. Kpasiosa

3. TecroBble 3a1aHusA. OLeHKA MO pe3yJIbTATaAM TeCTHPOBAHUS.

IIpuMepHbIe 3a1aHuA TeCTa

3amanue 1 OIIK-1

1.Bb16path mpaBUIIbHBIN OTBET.

ITocTynaTenbHbIM ABHKEHHE aBTOMOOUIISI MOKET OBITh IIPU

M  npsSMOJIMHEHHOM JBMIXKEHUH
[  JaBWKEHHUH IO OKPYKHOCTH

[0 KpHBOJMHEHHOM JBHKCHUU
1  mro6oit TpaekTOpHUn

3amanne 2 OI1K-1




BriOpath npaBUIIBHBIN OTBET.
Koopaunara yacTuibl 3a1aHa ypaBHEHUEM

X =1—2t +3t*
CpeaHsisi CKOPOCTb YaCTHIIBI 3 BTOPYIO CEKYH/IY JABMIKCHHUS paBHA
O Swm/c
L 6wm/kc
M 7wmc
L 8wm/c

3aganue 3 OIIK-1

Br10paTh npaBUIBHBIN OTBET.

CnoprcMeH-burypuct coobmaer cebe MeAJIEHHOE BpallleHHe BOKPYT BEpTUKaIbHON ocu. Pesko
cOOpaBIINCh, OH YMEHBIIAET MOMEHT MHEPIIMU CBOETO Tela B 3 pasa, IPH 3TOM €ro yIriioBasi CKOPOCTh ()
U KMHETH4YecKas sHeprus Ex

[J o u Ex yMCHBIIWINCH B 3 pa3a

M  ® u Ex yBeInunIuch B 3 pasa

[0  © He u3MeHmnach, Ex yBenuumiach B 3 pasa

L] o u Ex HE U3MEHSIOTCS

3ananue 4 OIIK-1

duznyeckas BeIMUMHA, onpeaensemas paboTol, coBepiIaeMoi CyMMapHBIM TOJIEM 3JIEKTPOCTATUYECKIX
(KyJIOHOBCKMX) M CTOPOHHHUX CHJI IIPU MEPEMEILEHNUN €AUHUYHOTO MOJOXKHUTEIBHOTO 3apsiia Ha JaHHOM
y4acTKe LIeIU, Ha3blBaeTCs

(OtBer: Hampskenuem, HanpspokenueM, HATIPSOKEHWEM)

3ananue 5 OIIK-1

Br10paTh npaBUIBHBIN OTBET.

[Tnockuii KOHJEHCATOP MOAKIIIOUEH K UCTOYHUKY MMOCTOSHHOTO TOKa. Eciii mpocTpaHCcTBO MEKAYy HUMU
3aIMOJIHUTh JUAJIEKTPUKOM C IUIIEKTPHUUECKON MPOHUIIAEMOCTBIO € =2, TO 3apsj Ha O0KJIaIKax
KOHJIEHCAaTopa

[l  yBenmmumrcs B 4 paza

M  yBemmuwmtcs B 2 pasa

L]  ymenpmmrcs B 2 pa3a

L]  He uaMeHHTCS

3ananue 6 OIIK-1

Cua Toka, IpOTEKAaIoIIEero yepe3 o0IIyI0 YacTh AIEKTPUUECKON 1IeNH, paBHA

—
Som
_ 151 1191 115
U=108 OM| | oM | oM
#
] 1A
0 0,25A
L0 0,5A
0 0,33A

[TonHBIN KOMIUIEKT TECTOBBIX 331aHUH B KOpIIOpaTUBHOM TecToBo# 00onouke ACT pa3zmemen Ha cepsepe YUT JIBI'VIIC,
a Taoke Ha caiite YHuBepcurera B paznesie C/10 IBI'YIIC (oOpa3zoBarenbHas cpefja B JIMYHOM KaOMHETE IPEToiaBaTeis).



CooTtBercTBHE MEXIy OabHOH M PEUTHHTOBON CHCTEMaMH OIICHWBAHMS 3HAHWM, YMEHUH, HABBIKOB W (WJIH)

OIIbITa ACATCIBHOCTH, YCTAHABIIMBACTCA TOCPCACTBOM CJ'IGI[yIOH.[Qﬁ Ta6JII/II_U>IZ

ITokazaTtenu
YpoBeHb
OO6BekT OIIEHWBaHUS
Onenka pe3yIbTaTOB
OLICHKH pe3yabTaTOB
oOydeHus
o0yueHus
60 6amIoB 1 MeHee «HeynoBieTBopuTeIpHOY Huzkwii ypoBeHb
OGyuaromumiics 74 — 61 6amnoB «Y IOBJIETBOPUTECIHLHOY IToporoBslii ypoBeHb
84 — 75 GamioB «Xoporro» [loBBIIIIEHHBIN YPOBEHB
100 — 85 GautoB «OTINIHO» Bricokuii ypoBeHb

4. OueHka oTBeTa 00y4YaKOLIErocs HA BONMPOCHI, 3aJlaHNe IK3aMEeHALIMOHHOT0 OunJieTa.

DEeMEHTHI OLICHHUBAHUA

Couepma}me IIKaJIbl OCHUBAHUA

HeynosnerBopu Y noBneTBopu Xopoto Oramaso
TCJIIBbHO TCJIIBHO
CooTBeTCTBHE ITonaoe 3HaYHTEILHBIC He3nauntensunie | [Tomnoe
OTBETOB HECOOTBETCTBUE | MOTPEIIHOCTH MOTPEITHOCTH COOTBETCTBHUE
dbopmMyIupOBKaM 0 BCEM
BOITPOCOB (3aJlaHMii) | Bommpocam
Crtpykrypa, [TonHoe 3HauUTENIbHOE He3nauutensnoe | CooTBeTCTBHE
MOCJICA0BATEIbHOCTh | HECOOTBETCTBHE | HECOOTBETCTBHUEC HECOOTBETCTBUE | KPUTEPHIO IIPH
1 JIOTHKA OTBETA. KPUTEPHIO. KPUTEPUIO KPUTEPHIO OTBETE Ha BCE
YMeHue 4eTKo, BOIIPOCHI.
MOHSITHO, TPAMOTHO
1 CBOOOJTHO
n3jaraTh CBOU
MBICITH
ITonHoE HNmeroT MecTo HNmeroT mecTo ITonHOE
HE3HaHHE CYILIECTBEHHbBIE HECYIIECTBEHHBIE | COOTBETCTBUE
SHanme HOPMATHBHON M | YIYIIICHUS YIYIIEHUS U JAHHOMY
MpaBoBOH 0a3bl U | (HE3HAHUE HE3HAHUE KPUTEPUIO
HOPMAaTHUBHBIX, o .
CIienaabHON OOJIBIIIEH YaCTH U3 | OTIAEIBHBIX OTBETOB Ha BCE
NpaBOBbIX JIUTEpaTyphl JIOKYMEHTOB 1 (€TMHUYHBIX ) BOITIPOCHI.
JIOKYMEHTOB U .
CITeIHATEHOM CIienaabHON pabot u3 qI/IciIa
JUTEPaTyphI 1O 00s13aTeIbHOM
JTUTEpaTyphl
Ha3BaHUIO, JUTEPATYPHI.
COJIEPKAHUIO U
T.J.).
YMeHue cBsA3aTh | YMEHHE CBS3aTh VYmMmenue cBsazath | [TomHoe
TEOPHIO C BOIIPOCHI TEOPUHU U | BOMPOCHI TEOPHUU | COOTBETCTBHE
YMeHue yBs3bIBaTh | MPAaKTUKON MPaKTUKHU Y MIPaKTUKU B JTaHHOMY
TEOPHIO C paboTHI HE TIPOSIBIISIETCS OCHOBHOM KPHUTEPHUIO.
MPaKTUKOM, MPOSIBIISIETCSL. peako MPOSIBISETCSL. CnocoOHOCTh
B TOM YHCIIC B WHTETPUPOBATH
obnactu 3HAHUSA U
npodeCCHOHATbHON MPUBJIEKATH
paboThI CBEJICHUS 13
Ppa3IYHBIX
HaY4HBIX cep
KauectBO 0TBETOB Ha Bce OtBeThI Ha 1. lanst JlaHbl BepHbIE
Ha JOTIOJTHUTENBHBIC | JOTOJHUTEIBHBIC | OOJIBINYIO YaCTh HETIOJIHBIC OTBETHI Ha BCE
BOIPOCHI BOIIPOCHI JIOMOJIHUTCIIBHBIX | OTBETHI Ha JIOIIOJIHUTSIILHBIC
MIpEno/1aBaTelis BOITPOCOB JIOTIOJTHUTEIBHBIEC | BOITPOCHI
JIaHbI HEBEPHBIEC | IIperojiaBaTens BOIIPOCHI MPerno1aBaTels.
OTBETEHI. JIaHbI HEBEPHO. TIpEno/IaBaTeis.




2. Jlan onuH
HEBEPHBII OTBET
Ha
JIOTIOTHUTEIIbHBIE
BOIIPOCHI
pernoaaBarersl.

ITpumeuanue: uTorosas oneHKa GOpMHUpYETCs KakK cpeqHss apupMeTHIeCKas pe3yIbTaToB 3IEMEHTOB OLICHUBAHUS



