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1. HEJIM U 3AJJAYHU OCBOEHMU S JUCIHUATIJIINHBI

Leabio ocBOeHUS AUCUMILIMHBI SBISIETCS TPUOOPETEHNE TEOPETUUECKON M MPAKTUUYECKON MOJI-
TOTOBKH, TIO3BOJISIONICH OPUEHTHUPOBATHCS B HAYYHO-TEXHHUYECKON MH(POPMAIINH, OCYIIECTBIIATH MOUCK,
KPUTHUYECKHUM aHAIMU3 U CHHTE3 MH(OPMALIUU, PUMEHSATh CUCTEMHBIN MOJIXO/ JIUIsl PEIIeHUs OCTaBIeH-
HBIX 33724, MCIIOJIb30BATh HOBBIC (DPM3MUECKHUE MPUHIUILI, (DOPMHUPOBATH B MPOIECCe M3YUYCHHS Kypca
HAyYHOTO MBILIUICHUS U MHPOBO33PEHHMsI, peuiaTh 3a7aun MpodeccrnoHalbHON AESITeIbHOCTH Ha OCHOBE
HCII0JIB30BAaHUS TEOPETUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUYECKUX HAYK, a TaK¥Ke Ma-
TEMaTUYECKOro anmnapara, HOHUMAaTh TPaHUI] IPUMEHUMOCTH PA3IUYHBIX PU3NYECKUX MMOHATHI, 3aKOHOB,
TEOpHil, MOJENIel, yMETh MPABUIBLHO OIEHUBATH JOCTOBEPHOCTH PE3YyJIbTATOB SKCHEPUMEHTAIBHBIX U
TeOpeTHYeCKuX uccienoBanuii mo HampasiaeHuto 13.03.01 «TemmosHepreTnka U TEINIOTEXHUKAY TTOCPEI-
CTBOM OOecrieueHusl TarnoB (OPMUPOBAHUS KOMIIETEHIMH, npeaycMorpeHHbix @I'OC B wactu mpen-
CTaBJICHHBIX HUXE 3HAHW, YMEHUN U HABBIKOB.

3agayaMu IMCHUIIMHBI SIBIISIETCS M3YUEHUE OCHOBHBIX (PM3MUYECKHUX SIBICHUMN; TTOUCK, KPUTHYE-
CKUU aHamu3 M CHUHTE3 MH(OpMAINH, MTPUMEHEHHE CUCTEMHOTO MOAXO0Ja ISl PElleHUsl MOCTaBICHHBIX
3a/1a4, OBJIaJIcHUE (PyHIaMEHTAIbHBIMU MOHSATUSAMHU, 3aKOHAMHU U TCOPUSAMH KJIACCHYECKOW M COBpEMEH-
HOM (pU3MKH, a TaKkKe METoJaMu (PU3UYECKOTO MCCIEIOBAHMS; pelIeHe 3a1a4 MpodhecCuoHaIbHOM aes-
TEITLHOCTH Ha OCHOBE MCIOJIb30BAHUSI TEOPETUUCCKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUYE-
CKHX HayK, a TakK€ MaTEeMaTHMYECKOTo ammnapara, 03HaKOMJICHHE C M3MEpPUTENbHON ammapatypoi, ¢op-
MHUPOBAHHE HABBIKOB TMPOBEACHUS (PUINICCKOTO IKCIEPUMEHTA, YMCHHS BBIICIHTH (U3HUECKOES
coJiep>KaHuE B MPUKIIAIHBIX 3a/1a4ax.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuumnnnza «Du3nka) OTHOCUTCS K 00s13aTeIbHON YacTU IPOTrpaMMBl.

Jis m3ydeHus! NaHHOW AMCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHUS U HaBBIKHM, (hOpMUpPyEMbIe
MPEIUIECTBYIOIUMU JUCHUTIIMHAMMU:

b51.0.04 Beicmias maTeMartuka.

b1.0.07 Xumus.

b1.0.14 Teopernueckast MEXaHHKA.

3HaHUsI, YMEHUS U HABbIKH, MOJYYEHHbIE CTYACHTAMU B MPOLIECCE U3YUEHUs JaHHOW JAUCLHUILIN-
HBI, SIBJIAIOTCS 0A30BBIMU JJISl U3YUEHUS CIEIYIOUINX AUCIUIINH:

b51.0.09 DnekrpoTexHUKa U 3JIEKTPOHUKA

b1.0.11 Metposnorus, ceptudukaius, TeXHUUECKUE U3MEPEHHsT aBTOMATHU3alUs TEIUIOBBIX MPO-
LIECCOB

b1.0.16 NnxeHepHast 1 KOMIIbIOTEpHAs Tpaduka

b51.0.18 ®u3nko-xuMHuecKre OCHOBBI MOJATOTOBKHU BOJIbI U TOIINBA

b1.0.20 Temnorexuuvecknue NpudbOpPbI U U3MEPEHUS

b3.01 [ToaroToBka K 3amIuTe U 3alIUTa BEITYCKHOW KBaTH(HKAIIMOHHON paboThI

3. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS JIUCHUIIJIMHBI
OcBoeHue QUCHUIUIMHBI HalpaBieHO Ha (JOpMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIETEHIIMNA B
cootBercTBUM ¢ ®I'OC BO n OIl BO no nanHOMYy HanpaBJIeHUIO TOATOTOBKH:

IlepedyeHb MIaHMPYyeMbIX Pe3y/JIbTATOB 00yUEHHUS 0 JUCHMUILUIUHE (MOIYJIK0), COOTHECEHHbIX
¢ HHAMKATOPAMU JOCTHKEHHUS KOMIIECTECHIM I

KomMnerenuus NHaukaTopbl 10CTHKEHU S Pe3yabTaThl 00yueHus
KOMIIeTeH NI
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OIIK-2. Cnocoben
HIPUMEHSTH COOTBET-
CTBYIOUIHI (hPU3HKO-
MaTeMaTHYECKUH am-
napar, MeTO/Ibl aHa-
JM3a ¥ MOJICITUPOBa-
HHSI, TEOPETUYECKOTO
Y 9KCHIEPHUMEHTAIb-
HOT'O HCCIIC/IOBaHUS
IpY PEIICHNUH TIPO-
(beccnoHaIbHBIX 3a-
a4

OIIK-2.1 Mcnonb3yeT BO3MOKHOCTH
COOTBETCTBYIOLIETO (PU3HUKO-
MaTEeMaTHUYECKOro amnmnapara npu pe-
LIEHUU NPO(eCcCHOHANBHBIX 33134

3HaeT - OCHOBBI BBICIICH MaTeMaTHKH,
OCHOBHBIC TOHATHUA U (YHIAAMEHTAJb-
HBIE 3aKOHBI (PU3UKHU C yUETOM 00JIaCTH
HUX JIEUCTBUSL.

Ymeer HCII0JIb30BATh dusuko-
MaTeMaTHUYeCKOro ammnapaTa Jyis pelie-
HUS TPO(heCcCHOHANBHBIX 3a/1a4
BJ]aI[eeT HaBbIKaMH IIPUMCHCHHA
(GyYHKIMOHANA ¥ CTPYKTYPHBIX COCTaB-
JIIOIIUX COOTBETCTBYIOLIETO (DU3HKO-
MaTeMaTHYECKOTr0 armapara

OIIK-2.2 IIpumeHsieT MeToIbl aHa-
JM3a U MOJICTUPOBAHUS TIPU pellie-
HUHU TPOPECCUOHATBHBIX 337124

3HaeT METO/bl aHAIN3a U MOAEIUPO-
BaHUsl (PU3UYECKUX MPOLIECCOB
YMeer rpaMOTHO, JIOTUYHO, apIyMEH-
THPOBAHO 0OOCHOBATh BBIOOP METOA
aHaJIM3a U MOJICIIMPOBAHUS MIPH pelLie-
HUH TPOPECCHOHATIBHBIX 3a/1a4.
Biaseer MeToaMu aHAIN3a U MOJCITH-
POBaHusA, TCOPETUICCKOT'O U IKCIICPHU-
MCHTAJIbHOI'O UCCJICAOBAHUA IIPU PCIIC-
HHUU IPO(eCcCUOHANBHBIX 3a/1a4.

OIIK-5. Cnocoben

MIPOBOJINTH U3MEpe-
HUS DIIEKTPUIECKHUX
U HEDJICKTPHUICCKHIX
BEJIMYUH Ha 00BEK-

TaxX TeIJIOdHEPreTH-
KU U TENIOTEXHUKH

OIIK-5.1 ConocraBisieT U UCIIOJIB3Y-
€T METO/Ibl M CPE/ICTBA U3MEPEHUS
JIEKTPUUECKUX BEIUYHH 111 00bEK-
TOB TEIJIO3HEPTE€TUKU U TEIIIOTEX-
HUKU

3HaeT METOJbl, CPEJCTBA U CIOCOOBI
W3MEPEHHUS DIEKTPUUECKAX BEJIWYNH Ha
00BEKTaX TEMJI0IHEPTETHUKU U TETLIO-
TEXHUKHU

YMmeet BbIOUpaTh CpEACTBA U3MEPEHUS,
MPOBOAUT U3MEPEHUS IIEKTPUUECKUAX
BEJIMYUH

Biageer npakTHUYecKMMH — HaBbIKaMU
BHIOOpa  ONTUMANBHBIX  METOJOB U
CpPE/ICTB HM3MEPEHUS IEKTPUUYECKUX Be-
JIUYMH, UCXOMs U3 JEHCTBYIOUIUX MPaBO-
BBIX HOPM, UMEIOIINXCSI PECYPCOB U OT-
paHUYCHUI.

OIIK-5.2 ConocTaBiisieT U UCIIOIb3Y-
€T METO/IbI ¥ CPEJICTBA U3MEPEHHUS
HEOJICKTPHUYCCKUX BECJIIMYUH JJIA 005b-
€KTOB TEIJIOOHEPTeTUKU U TEIJI0TEX-
HUKHN

3HaeT MeTO[bl, CPEICTBA U CIIOCOOBI
U3MEPEHUsl HEIEKTPUUECKUX BEIUYHH
Ha 00BEKTaX TEIUIOPHEPTeTUKH U Tell-
JOTEXHUKU

YMmeer BbIOUpaTh CpeiCcTBa U3MEPEHUS,
MIPOBOJUT U3MEPEHUS HEDIIEKTPUYE-
CKUX BEITHYUH

Ba al€€T TPAKTUICCKUMHU  HaBBIKAMH
BBI60pa OIITUMAJIBHBIX MCTOO0B u
CpEacTB U3MEPCHHUA HEIJICKTPUUICCKUX

BEJINYUH, UCXOJS U3 JAEUCTBYIOIIUX Ipa-
BOBBIX HOpPM, HMMEIOIIUXCS PECYpPCOB U
OTpaHUYECHUI.
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OIIK-5.3 OcymiecTBisieT U3MEPEHUS
HEOOXOJMMBIX BETMYHH IPUMEHU-
TEJIHO K 00BEKTaM MpogeCcCroHab-
HOU J1eSITeTTbHOCTH

3HaeT cpeacTBa U3MEpEHUs Uil Oorpe-
JeNIeHUs] HEOOXOAMMBIX —IapaMeTpoB
paboThI TEIIOIHEPTETUIECKOTO 000py-
JIOBaHUS C 3aJaHHOH TOYHOCTBIO
YMeeT HCIONB30BaTh CPEIACTBA H3MeE-
pEeHMs, METOIOB U CIOCOOOB IpOBEse-
HUS W3MEpeHusi Ha OOBEKTax TeIlo-
SHEPIreTUKU U TEIUIOTEXHUKH

Buaneer HaBbIKaMH paboOTBHl C JIIEK-
TPOOOOPYAOBAaHUEM, H3MEPUTEIbHBIMU
npubopamMu Ha 00BEKTAX TEIIOdHEpre-
TUKHU U TEIJIOTEXHUKH




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

CTpyKTypa AU CUMILIMHbBI:
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Cewmectp 1 Cemectp 2 WToro 3a kypc
AKafieM14eckmnx 4acoB AKafleM14eCcK1X YacoB Aka[IeM14eCK1X YacoB se.
Ne [MHaekc HaumeroBaHnve « " K H K " Kadp. Cemectp
OHTPOSb 3.e. leaens | KoHtponb 3.e. leaens | KoHtpons enens
P Bcero Kon Nex [ Na6 | Np [KPM | CP Kowr s Bcero Kow Nex | Na6 | Mp |KPM [ CP Kowr s Bcero Kow Nek | Na6 | Np [KPM| CP Kowr Bcero
TaKT. porb TaKT. ponb TaKT. porb
3k 3a0
4 |61.0.05 Dusnka OkPrP | 180 | 68 | 18 | 16 | 34 76 | 36 | 5 3a0 144 | 34 | 18 | 16 01| 9 4 l;r: 324 (102 | 36 | 32 | 34 177 | 45| 9 21 123
Cemectp 3 Cemectp 4 WToro 3a kypc
AKafieM14eckmnx 4acoB AKafieM14eCcKk1X YacoB Aka[ieM14EeCK1X YacoB se.
Ne [MHaekc HaumenoBaHnve « " K H K " Kadp. Cemectp
OHTPOSb 3.e. leaens | KoHtponb 3.e. leaens | KoHtpons enens
P Beero| K" | niex | mas | mp | ken | cp | KOMT PO Beero| X" | riex | nas | mp |ken | cp |KOHT PO Bero| %" [ riex | nas | mp |ken | cp [¥"T|Bcero
TaKT. porb TaKT. ponb TaKT. porb
3 |L0.05 Ou3nka SkPP | 180 [ 50 [ 18 | 16 | 16 %365 SkPP 180 [ 50 | 18 | 16 | 16 9% (365 21 123
OBO3HAYEHUAA:
.

Buabl npoMexyTOYHOM aTTecTAlMU (BUIABI KOHTPOJIA):

OK3 - DK3aMCEH;

3a0 - 3a4eT ¢ OILCHKOM;

3a — 3a4eT;
Buasbi pador:
KoHTakT. — KOHTaKkTHast paboTa 00yJaromuXxcs ¢ MPernoaaBaTesieM;
JIek. — NeKIMOHHBIC 3aHATHS,
Jla6.— naGoparopHbie padoThI;
[Ip. — npakTHYeCKHE 3aHATHS;
KPII — kypcoBast paboTa (KypcoBOii IPOEKT);
PI'P — pacuetHo-Tpaduyeckas padbora (pedepar);
CP — camocTosiTennpHas paboTa CTYJCHTOB;
3..— 00hEeM JAUCIUTUINHBI B 3a4ETHBIX SAHMHUIIAX.
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Coaep:xaHue THCUMILINHBI:

HaumeHoBaHMe BUI0B 3aHATHH U TEMATHK, COJEPKAHUE

1-ii cemecTp
JIEKIIUOHHBbIE 3aHATHA 9 WIT. 0 2 yaca:
1.1. Tema JlnHamMyka MaTepUaIbHOW TOUYKH U NOCTYNATEIbHOTO ABUKEHUS TBEPAOTO TENA.
1.2. Tema Pabota u sHeprus
1.3. Tema Mexanuka TBEpIOTO Tea
1.4. Tema MKT upneanbnbix ra3oB: YpaBHenue Knaneiipona-MenneneeBa. OCHOBHOE ypaBHEHHE
MKT wuneanpHbIxX razoB. 3akoH MakcBeiia 0 pacipeiesIeHUd MOJIEKYII HealbHOTO Ta3a o CKO-
poCTSIM.
1.5. Tema MKT uneanbnbix ra3oB: bapomerpuueckas popmyna. Pacnpenenenne bonbimana.
Cpennee 4KCIO CTOJIKHOBEHUH U CpeHS AJIMHA CBOOOIHOTO npolera Mosiekyd. SIBienus nepe-
HOCa B TEPMOJMHAMUYECKNX HEPAaBHOBECHBIX CHCTEMAX
1.6. Tema OcHOBBI TepMOIUHAMUKH: YHCIIO CTENIEHEN CBOOOIBI MOJIEKYJ. 3aKOH PAaBHOMEPHOTO
pacrpezieNieHusl JHEPTHH 10 CTENeHsIM CBOOOAbI. 1-¢ Hauano TepMoanHaMuku. Pabora raza npu
U3MEHEHUHU ero oobeMa. TenaoeMKoCTb.
1.7. Tema OcHoBbl TepMoauHamMuku: [IpumMeHeHne nepBoro Hayana TePMOJAUHAMUKH K U30IPO-
neccaM. AnuabaTiuaeckuii u monutporHeie nponeccsl. ket Lukn Kapao u ero KIT/.
1.8. Tema Mexanunueckue kojaeOaHus
1.9. Tema Yupyrue BOTHBI
2-ii cemecTp
JIEKIIUOHHBbIE 3aHATHA 9 WIT. Mo 2 yaca:
1.1. Tema Inextpocraruka: 3akoH Kynona. HanpspkeHHOCTB 21€KTpocTaTHUECKOTo nos. Teo-
pema ["aycca a1 aeKTpocTaTUYecKoro nosjis B Bakyymy. [Ipumenenue treopemsl ['aycca amns
pacyera 3JEeKTPUYECKHUX MOJIEH.
1.2. Tema Dnextpocraruka: [ToreHnuan. CBs3b MOTEHITMAIA U HATPSHKEHHOCTH. J{MAIEKTPUKH.
Teopema ["aycca 17151 3I€KTPOCTATUYECKOTO MO B AUDIIEKTPUKE.
1.3. Tema Dnexrpocraruka: [IpOBOTHUKH B AIEKTPOCTATUICCKOM ITOJIC. DICKTPOEMKOCTh. KoH-
JIEHCATOPbI. JHEPTHUSI IEKTPOCTATUIECKOTO TOJIA.
1.4. Tema IlocTOSIHHBIN 3NIEKTPUUECKUI TOK
1.5. Tema MaruutHoe nione: 3akon buo-CaBapa-Jlamnnaca u ero mpuMeHEeHHEe K pacueTy MarHuT-
HBIX TT0JIeH. 3aKkoH Amriepa.
1.6. Tema MaruuTHOe To7e: JleficTBME MAarHUTHOTO TOJIS HA ABMOKYIIUCS 3apsan. D ekt Xo-
7a. 3aKOH MOJHOTO TOKA JJIi MArHUTHOTO T0JI B BAKyyMe.
1.7. Tema MarautHoe niosie: MarHuTHOE MOJIe COJCHOMAA U TOPOUA. 3aKOH IMOJTHOTO TOKA JIJIst
MarHUTHOTO TIOJIS B BelIecTBE. MarHuTHBIN MOTOK. PaboTa mo nmepeMeneHnio mpoBOIHUKA U
KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE
1.8. Tema DnexTpomMarHuTHasi MHAYKIKsA. MarHUTHBIE CBOMCTBA BEIIECTBA
1.9. Tema DnekTpoMarHUTHBIC KOJICOAHUS U BOJTHBI
3-ii cemecTp
JIEKIIMOHHBbIE 3aHATHA 9 WIT. Mo 2 yaca:
1.1. Tema: Untepdepenuus ceera
1.2. Tema: Iudpakius cBera
1.3. Tema: B3aumoielicTBUE SMEKTPOMArHUTHBIX BOJIH C BEIIIECTBOM
1.4. Tema: Tlonspuzanus cBeTa
1.5. Tema: KBaHTOBas NpupoAa U3J1yuyeHus
1.6. Tema: Teopust atroma Bojopoza o bopy.
1.7. Tema: DnemenTtsl kBaHTOBOM MexaHUKU: COOTHOIIIEHHE HeonpeneaeHHocTel. BoiHoBas
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¢ynkuums. O6mee ypaBuenue lllpeaunrepa. Ypasuenue Llpenunrepa st cTallmOHAPHBIX CO-
CTOSTHUH.

1.8. Tema: DnemMeHTHI KBAHTOBON MeXaHHUKH: YacTHIIa B OTHOMEPHOM MPSIMOYTOIBHOM «IIOTEH-
[IAAJIBLHOM sIME» ¢ OECKOHEYHO BBICOKMMU CTeHKaMH. TyHHENbHBIN D dekT. JInHeiHbIi rapMo-
HUYECKUW OCLIHILIATOP.

1.9. Tema: DnemeHThl (PU3UKH ATOMHOTO SIIpA

2 1-i cemecTp
JadopaTopHblie padoThl 4 WIT. 110 4 yaca (2 yaca BbINOJIHEHHE, 2 Yaca 3a10MTa
JlabopaTopHoii padoTsbI):
2.1. 3y4yenue qTUHAMHUKHU BpallaTEIbHOTO ABM)KEHUS TBEPABIX TEI
2.2. OnpeneneHne Macchl MOJISL BO3/1yXa.
2.3. Onpenenenue koddduirenTa BHyTpeHHEro TpeHus no metony Crokca.
2.4. N3yuenne konebaHnii GU3NIECKOTO0 MasiTHIKA
2-ii cemecTp
JadopaTopHblie padoThl 4 IT. 10 4 Yaca (2 yaca BbINIOJIHEHHE, 2 Yaca 3aluTa
J1abopaTopHoii padoTsbl):
2.1. OnpeneneHrie eMKOCTH KOH/IEHCATOPA MOCPEICTBOM 0aIMCTUYECKOTO ralbBaHOMETpa
2.2. DKcriepuMeHTalIbHOE H3ydeHne 0000ImeHHoro 3akoHa OMma.
2.3. UccnenoBanue MarHUTHOTO TOJIS COJICHOMIA.
2.4. I3yueHne perakcanMoOHHBIX KOJICOAaHUH B CXeMe C HEOHOBOM JIaMITOM.
3-ii cemecTp
JadopaTopHbie padoThl 4 mIT. M0 4 yaca (2 yaca BbINOJIHEHHE, 2 Yaca 3a1IUTa
J1abopaTopHoOi padoThI):
2.1. Onpenenenne AIMHBI CBETOBOM BOJHBI C TOMOIIBIO Koutell HproToHa.
2.2. Onpenenenye AIUHBI CBETOBOM BOJIHBI MPU MOMOLIN JU(PPAKLIUOHHON PEIIETKH.
2.3. 3ydyeHre OCHOBHBIX 3aKOHOB BHeENTHETo GoTodaddekra
2.4. I3yueHue ciekTpa BOJOPOa.

3 1-ii cemecTp

npaKkTu4yeckue 3ansarus 17 mr. no 2 yaca:
3.1. Kunemarwnka
3.2. lunamuka MaTepuaibHOU TOYKU U TIOCTYMATEIHHOTO BUKEHHS TBEPAOTO Tela
3.3. 3aKOH COXpaHEeHHUsI UMITYJIbCA
3.4. Pabota. MomtHOCTh. DHeprus. 3aKOH COXPaHEHUSI SHEPTUU
3.5. MowmenT nnepumu. Teopema IlITeiinepa. Kunetndeckast sSHEpTHs BpaleHHS
3.6. MomeHT cunbl. YpaBHEHHE AUHAMUKY BPAlIaTeLHOTO JBMKEHHUS TBEPIOTO TeTa.
3.7. MoMeHT uMITyIIbca. 3aKOH COXPAHCHHUS MOMEHTA UMITYJTIbCa
3.8. KontponpHas pabora o Teme «PU3NIECKUE OCHOBBI MEXAHUKHY
3.9. 3akon Knaneiipona-MennaeneeBa. bapomerpruueckas ¢popmyiia
3.10. 3akon MakcBeria 0 pacipeIeICeHUH MOJIEKYN UI€AIbHOTO Ta3a MO CKOPOCTIM
3.11 sIBneHus mepeHoca
3.12. 1-e Ha4ano0 TEPMOJMHAMUKY U €T0 IPUMEHEHHE K U30Ipolleccam
3.13. AnnabaTH4ecKuil M MOJIUTPOITHBIA ITPOIIECCHI.
3.14. 1Iukisl ¢ ueaaIbHBIM ra3oM
3.15. KonTponbHas padota mo teme «MKT u TepmoarHaMuka
3.16. Mexanuueckue KoneOaHus ¥ BOJTHBI
3.17. Mexanuueckue Koie0aHus U BOJTHBI

3-if cemecTp
NpaKkTHYeCcKue 3aHATHs 8 mT. 1o 2 yaca:

8




Hanpasnenue noocomosxu 13.03.01 « Tennosnepeemuxa u meniomexnuxa ( DuiiAn
IIpogpune «Inepeoobecneuenue npeonpusmuily <
PIIJ] F1.0.05 «Duzuxa» man_

3.1. UaTepdepenums

3.2. ludpaxius cBeta

3.3. [Nonsgpuzanus

3.4. TenmoBoe U3IIy4eHHE

3.5. ®oroaddexr. JlaBnenue ceera

3.6. ATomHas ¢uzuka

3.7. KBanToBast Mmexanuka. Ypasuenus [lIpenunrepa
3.8. ®usuka aTOMHOTO sijipa

4 | xypcoBas pabota (KypCcOBOU MPOEKT) YueOHbiM NIAHOM He npedycMOmpeHa

5 pacuetHOo-Tpaduueckas padora 1. Puznveckue ocHoBbl MexaHUkH. MKT. OCHOBBI TepMOMHA-
MUKH.

2. Onrtuka. KBanToBas npupoaa u3iaydeHusl.

6 | CamocrosTenpHas paboTa CTyIEHTOB:

1-i cemecTp:
1. Temvl Ons camocmoamenvHou pabomsi no meopemuieckomy mamepuary. INeMEHTb KHHEMa-
tuku. lleHTpanbubiil yaap mapos. O6parsblil nukn Kapho.
2. IloaroToBka K BHIOJIHEHHUIO U 3aIIUTE JIAOOPATOPHBIX padoT
3. IloarotoBka K MPaKTHYECKOMY 3aHATHIO (M3y4YE€HHE TEOPETHYECKOro Marepuajia Io TeMme),
BBITIOJIHCHHE JIOMAITHETO 3a/1aHusl (PEIICHUE 3a71a4)
4. IToarotoBka K KOHTPOIBHBIM paboTam
5. Bemmonnenue PI'P

2-ii cemecTp:
1. Temvr 0na camocmosamenvroi pabomel no MeopemuuecKomy mamepuany. 3aKOH COXpaHEHUs
ANEKTPUUECKOro 3apsna. 3akoH Kynona. Tunbl IU3JIEKTPUKOB. YCIOBUSA Ha TpaHUIE pas3zelia
JBYX TUAJIEKTPUKOB. CEerHEeTO3EKTPUKU. DIEKTPOEMKOCTh YEIUHEHHOTO IPOBOIHUKA. SIBIeHME
B3aUMHOM MHAYKIMU. J(1a- u napamarneTuku. GeppoMarHeTuKH.
2. IloaroroBka K BHITIOJIHEHUIO U 3aLTUTE JIA0OPATOPHBIX paboT

3-ii cemecTp.
1. Temer 0na camocmosmenvHou pabomsl no meopemudeckomy mamepuany: HakinonHoe nane-
HUe Nydell Ha AudpakiuoHHy0 pemieTky. [lonsTue o romorpaduu. 3aKoHBI H3ITY4eHHs aOCO-
moTHO uepHoro tena: Credana-bonpiimana, Buna (cmemenust), [lnanka. Ctpoenue aroma. [1o-
crynatel bopa. [lornomenue ceera. CnoHTaHHOE M BBIHYX/IEHHOE M31yyeHue. MIHBepcHas Hace-
JIEHHOCTh ypoBH:. [IoHATHE O AepHON SHEpreTUKe. S IepHbIE peaKTOPHI.
2. [ToaroToBka K BBHIMTOJIHEHUIO U 3aIIUTE J1a00paTOPHBIX PadOT
3. MoarotoBka K MPaKTHYECKOMY 3aHATHIO (M3Y4YE€HHE TEOPETUYECKOro Marepuaia Mo Teme),
BBHITIOJTHEHHE IOMAIITHETO 3a7aHus (pelieHne 3a1a4)
4. Boimonnenue PI'P

Texkymuii KOHTPOJIb:
1-ii cemecTp:
1. KonTponbHas pabota mo Teme «Du3ndeckre OCHOBBI MEXaHUKI)
2. KontponsHas pabora no teme «MKT u TepmoinHaMukay
3. YcTHBIM onpoc y JOCKU HA IPAKTUYECKUX 3aHATHUSIX
4. 3ammuTa J1abopaTopHBIX paboT
2-ii cemecTp
1. TectupoBanue 1Mo TeMam: «INEKTPOCTATUKA», «[IOCTOAHHBIN 5IeKTpUYECKuil ToK», «Cuina Amiepa u
Cuna JlopeHnay, «3akoH MOJHOTO TOKa B BaKyyMe», «3aKOH IMOJIHOTO TOKA B BEIIECTBEY», «IJIEKTpoMar-
HUTHBIE KOJIEOAHUS.
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2. 3amuTa J1abopaTOPHBIX paboT
3-if cemecTp
1. TectupoBanue no temam: «MHTEepheperuns», «ndpakums», «lonxspuzamusy, «TemnoBpie xapakre-
PUCTUKHU U3IydeHUus», «Porodrdhdexr», «Pu3nka aTOMHOIO saApa»
2. YCTHBIN ONpOC y TOCKU Ha MPAKTUYECKUX 3aHATHSIX
3. 3ammTa 1a00paTOPHBIX PabOT

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuia - O6pazoBaTenbHbIE TEXHOJIOTUH, UCIOIb3YEMbIE MPU PEeaTU3allii PA3INYHBIX BUI0B yUeOHON
3aHATUYN N0 TUCUUILIINHE

Ne | Buasl yueOHBIX 3aHATHI OO6pa3oBarenbHbIe TEXHOIOTUN

/11

1 Jlexumm Kiaccuueckast (TpaguimorHas, ”HGOpMAaIIMOHHAS )
TICKITUS
WHuBUyaibHBIC U TPYITIOBBIC KOHCYJIBTAIMH 10
JUCITUTUIAHE

2 [TpakTH4eckue 3aHATHS TexHoMOTHSI 00YYCHHS HA OCHOBE PEIICHUS 3a1a4 U

BBIINTOJIHCHH A ynpax(HeHI/Iﬁ

3. | JJaboparopnas pabota TexHooTHsI BBIMOJTHEHUS J1a00PaTOPHBIX 3aJaHUN B
MaJioii rpymre (B Opuraje mo 2 4eioBeka)
TexHonorust mpo01eMHOro o0y4eHusi Ha OCHOBE aHa-
JM3a pe3yabTaToB JabopaTOpHON pabOThI: UHIUBUAY-
albHBIN OIpoc, codeceioBaHue B Malloil rpynme (Opu-
rajie).

4 | CamocrosiTenpHas paboTa HNHpopMannoHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHU
cryneHToB (BHeayautopHas) | (moctyn k DUOC ¢unnana, k OBC dununana, noctym k
MH(POPMAIMOHHO-METOIMUYECKUM MaTepraiaM 1o JHc-
LUIUTMHE HA CTpaHHULEe KadeIpbl
https.//sites.google.com/site/physicasbmpei/)

5 Kontpoins (mpomexxyrounast | 1-it cemecTp

aTTeCcTaIys: 3a4eT W JK- DK3aMeH — TEXHOJIOTUs TMChbMEHHOTO KOHTPOJIS

3aMeH) 2-11 cemecTp
3a4eT — TEXHOJIOTHSI TTMCBMEHHOTO KOHTPOJIS - TECTHU-
poBaHue

3-it cemecTp
JK3aMeH — TEXHOJIOTH MHCbMEHHOTO KOHTPOJIA

6. OUEHOYHBIE MATEPHAJIBI J1JI51 TEKYIIETO KOHTPOJISI M
IMMPOMEKYTOYHOI ATTECTAIIAN — JUI OLIEHKU KAYECTBA OCBOEHUSA
JTACIATITAHBI

K mpomexyTouHoi aTTecTanuy CTYACHTOB MO AUCLUUIIMHE MOTYT MPHUBJIEKATHCS MPEICTABUTENN
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paboToaTeneid, pernoaaBaTesy MOCIeIyOIINX JUCIUTUINH, 3aBeIYIONIHe Kadeapamu.

OneHka KayecTBa OCBOCHHMSI TUCIUIUIMHBI BKJIIOUAET KaK TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH, TaK
Y IPOMEXKYTOUHYIO aTTECTAIHIO.

JlabGopaTropHblie padoThI

Kaxxnas maboparopHasi paboTa 3alHIaeTcs CTYJACHTOM HHAUBHIYAbHO 110 KAPTOYKaM.

Ilpumep kapmouxu no 3awume 1abopamopHoti pabomel «HM3yueHue Korebanuii Mamemamuiecko-
20 MASIMHUKAY

1. MaremaTtu4eckuii MasTHUK coBepiuact konebanus 1o 3akoHy o = 0,10sin 5,0t+n/6)
(pam). Bo ckonbko pa3 OTJIMYAIOTCS OTKJIOHEHHUS MasTHHKA OT MOJIOKEeHUs paBHOBecus ciycTs 4,00 u
4,25 nepuoja xoseOaHuil.

2. HaiiTu oTHOIIEHME TEpHOa KOJeOaHMH MasTHHMKA C aMIUIUTYIOM o2 =60° k mepuonay c
OL01:50.

3. Onpenenurte 4acToTy KOJeOaHU MAaTEMATHYECKOTO MasiTHUKA JIUHOM 0,58M.

4. MareMaTHYECKHII MasiTHUK coBepinaet konebanuss mo 3akony o = 0,10 sin (5,0t + w / 6)
(pam). Kakosa (aza konebanwmii ipu t = 0?

5.3aBUCHT 1M IeprOo/1 KOeOaHU MaTeMaTH4eCKOro MasiTHUKa OT Macchl Irpy3a?

Ilpumep xapmouku no 3awume nadbopamopnou pabomul «Mzyuenue sghgpexma Xonnar

1. DnexTpoH JNEeTUT MPSIMOJIMHENHO B OJHOPOJHOM MAarHUTHOM IOJi€, IIPE/ICTaBJICH-
HOM CYNEPIIO3ULMEN B3aUMHO INEPIEHAMKYIISIPHBIX JJIEKTPUYECKOTO U MAarHUTHOIO IOJIEH.
VYka3aTb HalpaBJI€HUE CKOPOCTH JIEKTPOHA.

2. BelYMCANTh HaNpsHKEHHOCTH 3JIeKTprueckoro noist E, cooOuiaromnero 31ekTpoHy yCKOpeHue a
=9,8 m/c’.

3. Uemy paBHa OTHOCHTEIbHAs ommoOKa € (%) Npu U3MEpPEeHHH TeKYILEero yepes3 oopasel] Toka i =
2,5 MA?

4. Cxkonbko 000pOTOB B CEKYHAY N COBEPILAET IEKTPOH, ABUTAACH MO OKPYKHOCTH, KOTOPYIO OH
OIMCBIBACT B OJJHOPOJHOM MAarHUTHOM II0JI€ C MHAyKLIHEH B = 2,0-102Tn?

5. B cinyuae adpdexra Xosa A1 HATPUEBOTO MPOBOHHUKA TIPH IJIOTHOCTH ToKa | = 150 Alem® u
MarHuTHOM uHAyKuuu B = 2,00 T HanpsbkeHHOCTH nonepedHoro auiekrpuyeckoro noist E = 0,750 mB/m.
[TnotHocts Hatpusa p = 0,970 r/em®. Haiiti oTHOIIEHHE KOHIIEHTPALMHU 3JIEKTPOHOB MPOBOJUMOCTH Ne K
KOHIEHTPALlMU aTOMOB B 3TOM IPOBOJ/IHUKE.

Ipumep kapmouxu nabopamopmoii pabomsi « M3yuenue 3axkono6 homosgpgexmar

1. Kakoit poToaddexT ncnonap3yercs: B BAKYyMHBIX (POTOdIEMEHTaX ?

2. Bo ckoibko pa3 sHeprus GpoToHa, 00IaAI0NIEr0 HMITYJIECOM 8x107%" krem/c, GOJIBIIE KUHETH-
YEeCKOI SHEPruH JIEKTPOHA, IMOJIyYeHHON UM MIPU MPOXOKICHUU PAa3HOCTH MOTEHIUANoB 5 B?

3. Kakoii 251eKTpo/1 OCBENIatOT B BAKYyMHOM (hOTODJIEMEHTE JIsl BO3HUKHOBEHUS (hoTodPdexra?

4. Yemy paBHO 3a/IepKMBalolIee HaNpsHKEHHE Ul (POTOIIEKTPOHOB, BBIPHIBAEMBIX C MOBEPXHOCTH
MeTaiia cBeToM ¢ dHeprueil goronos 7,8x107"° Ik, ecian pabora BbIXOa M3 TOro Meramma 3x10 "
JIx?

5. Kamnis Boasr o6seMom 0,2 My moruiomniaeT 3a BpeMs 1 ¢ konmmdectBo N = 10*8 (hOTOHOB MOHOXPO-
MaTHYeCKOro cBeTa JIuHON BoiHbI 0,75 MkM. HaiiTu ckopocTh MOBBIIIEHUS TemIieparypsl Boabl. Cuu-
TaTh M3BECTHBIMH YIEIBHYIO TEIJIOEMKOCTh BOJIBI, €€ TUIOTHOCTh, CKOPOCTh CBETa BaKyyMe€ W MOCTOSH-
nyto [Tnanka. Ilorepsmu sHepruu npeHedpedb.

Ha npakTu4eckux 3aHSATHAX CTYACHTHI PELIAIOT 33/]a4l U3 METOJANYECKHUX ITOCOOHI

1. BanoB B.E. 3agaun no pusnyeckum oCHOBaM MEXaHUKH, MOJICKYJISIPHO-KHHETHIECKON TEOPHUH
u TepMmonuHamuk; 3anadHuk./B.E.MBanos, I'.B.Cenumen, T.B.IHupokux- Cmonenck: PUO ¢unmana
I'OYBIIO «M32U (TY)» B 1. Cmonencke, 2016.-48 c.
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2. [TpakTudeckue 3a1aHus IO ONTHKE: YUueOHoe nocodue mo qucruruimiaM "dusnka", «OCHOBBI
ontukuy./ benskoB M.B., Cenumies I'. B., iBanoB B. E., [1lanuenko C. B., [llupokux T. B.- PO ¢dununa-
na 'OY BIIO "M3U (TVY)" B r. Cmonencke. Cmonenck, 2010. — 92c.

3. [Tanuenko C.B. Atomuas u sinepHas ¢uszuka. COopHUK 3amanuii; npaktukym./ C.B., [TanueHnko
I''B. Cenume, T.B. Hlupokux- Cmonenck: PUO ¢wmmmana FTOYBIIO «MOU(TY)» B r. CmoneHcke,
2016.-56 c.

Hpumep eapuarnma KOHmpOJZbHOZZ pa6OI’I1bl no meme « Puzuyeckue 0CHOBbL MEXAHUKUY

1. KonbkoOexerr, cTost Ha JibJly, OpOCHI BIIEpel TUPIO Maccoi My = 5,0 KT 1 BCIIGJCTBUE OTJAYH I10-
KaTWiIcs Hazaa co ckopocThio Vo = 1,0 M/c. Macca koHbpkoOexIa my; = 60 kr. Onpeaenuts paboty, co-
BEPLICHHYIO KOHBKOOEKIEM ITpH OpOCaHUU TUPH.

2. Yepes 610k, uMeronuii popMy aucka, nepekuHyT mHyp. K KoHIIaM mIHypa NpuBSI3aHbl TPY3UKH
maccamu My = 100 r u My = 110 r. C kakuM yckopeHueMm OyAyT ABUTaThbCs Tpy3uKU? Maccoll HUTH U
0JIOKa U TPEHUEM B OJIOKE MMpEeHeOpeYb.

3. Ilnatdopma B Bume aucka paaumycoM R = 1 m Bpamaercs ¢ gactotod Np = 6 munl. Ha Kparo
m1aTGOpMBbI CTOUT YeIOBEK, Macca koroporo m = 80 kr. C xako# yactotoit Ny Oyner Bpa- Z
maThkes wiardopma, eciid 4eJIoBeK nepeiiier B ee neHTp? MoMeHT nHepu# iathopmsl J
=120 xr M2. MOMEHT UHEPIIMHU YEJIOBEKA pacCUUTaTh KakK JIJIi MaTepUAIbHON TOUKH.

4. HaiiTu MOMEHT MHEpLIMU KBaJIpaTHON paMKH Maccoil M OTHOCUTENIBHO OCH Z

IIpumep eapuarnma konmponvrou pabomor no meme « MKT u mepmoounamuxay

1. NneanbHblid MHOTOAQTOMHBIN Ta3 COBEPIIACT IUKJI, COCTOSIIIANA UX JBYX M30XOp M JIBYX H300ap,
npuyeT HauOoJblllee JaBJIEHUE ra3a B /IBa paza OoJiblile HAMMEHBIIEro, a HauOOIbIINI 00BEM B UEThIpe
pa3za 6onbie Haumenslero. Onpenenuts Tepmuyeckuit KI1/1 nukoa.

2. B 6annone BMectuMocThio V = 25 11 Haxoautes Bojxopon npu temmepatype T = 290 K. ITocne
TOT0, KaK 4acTh BOJIOPO/a U3PACX0I0BANIN, JaBieHHe B OamioHe noHusuinoch Ha Ap = 0,4 MIla. Onpene-
JIUTh MAacCy U3PacX0l0BaHHOTO BOAOPOJA.

3. B nunuHape noj HEBECOMbBIM MOPITHEM IPU HOPMAJIbHBIX YCIOBUSAX HAXOAMUTCA ra3 Maccod m =
2,0 kr. Temneparypa raza yenuuuBaercs Ha AT = 100 K. Haiitu pabGoty, coBepuiaemyto razom Ipu
pacmpennn. [Ipu HOpMaTbHBIM YCIOBUSX TUIOTHOCTH rasza p,= 1,4 KI/M°, JaBIICHHE Po=0,10 MIla, Tem-
neparypa T, =273 K.

PacueTrHo-rpajduueckue padboTsl

PacueTHo-Tpaduueckast paboTa BHINOIHACTCS CTYICHTaMH 110 HHIUBUIYaJIbHOMY 3a/IaHUIO.

[Ipumep PI'P no teme «Puznueckue ocHOBbI MexaHUKA. MKT. OCHOBBI TepMOJMHAMHKU.»

1. Teno maccoit m = 10 Kr JeXUT HA IEPOXOBATOM FOPU30HTANBHOM cToiie. Koaddumment tpenus
MeXIy TejaoM u ctoioM i = 0,5. Ha Temo HaunHaeT IeiicTBOBATh CHJIa MOJ YIJIOM & = 713 K TOPH3OHTY.
Monyne cuibl m3MeHsieTcs: BO BpeMeHH 1o 3akony F = bt, rne b = 0,5 H/c. Uepes kakoi mpoMexyToK
BPEMEHH I10CJI€ Hadaja JAeMCTBUS CUJIbI TEJIO HAYHET ABUKEHUE?

2. C ropsl BeicoToit h = 2,0 M 1 yriioM HakJIOHa K TOPU3OHTY O = /6 ChE3IKAIOT CaHKH, KOTOPHIE
OCTaHaBIUBAIOTCS, Mpoiad nyTb S = 20 M OT ocHOBaHUs ropel. Haiftu koapduuuent tperus p. B Ha-
YaJIbHBIA MOMEHT BPEMEHH CKOPOCTh CAHOK paBHA HYJIIO.

3. Ha umnuuap HaMoTaHa TOHKas TMOKas HEpacTsDKUMas HUTh, Maccoil KOTOPOM MO CpaBHEHUIO C
Maccoi MUJIMHJIpa MOXHO TipeHeOpedb. CBOOOMHBIN KOHEIT JIEHTHI IPUKPEIIN K KPOHIIITEHHY, W TIPEIOCTABIIIH
LIMHAPY OITyCKaThCs MO/ AEHCTBUEM CHIIBI TsDKeCTH. OIpeNennTh JMHENHOE YCKOPEHUE @ OCH LIWJIMHAPA, €CIIH
IWIMHIP TOJIBIA TOHKOCTEHHBIN.

4. IlnaTdopma B BHJIIE JUCKa Bpallaylach 10 WHEPLUUU BOKPYT BEPTUKAIBHON OCH C 4acTOTOM Np =
1,0 ¢t Ha Kparo TatgopMbl CTOSIT YeJIOBEK Maccoit M = 75 kr. Korga oH neperien B HeHTP 1mi1aTGOpMBbI,
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yacToTa Bo3pocia 10 Ny = 2,0 ¢t Onpenenuth Maccy miaTopmMbl. MOMEHT HHEPIIMH YEIIOBEKA PACCUU-
THIBaTh KakK Ji1 MaTepUaIbHOU TOUKH.

5. A3zot maccoit m = 280 r, pacmupsercsi B pe3yabTare H300apHOTro Mpolecca Mpyu IaBJICHUU P =
1,0 MIla. Onpenenuth: 1) paboty pacmmpenus, 2) KOHEUHbIH 00beM ra3a, eCiii Ha paclIupeHue 3aTpa-
gyerna teruiora Q = 5,0 k/[x, a HawanpHas Temnepatypa T1 =290 K.

6. 'upst maccoii 500  mozBeIIeHa Ha CIUPATIBHOM MPYKUHE XKeCTKOCThIO K = 20 H/M 1 coBepiraer
ynpyrue konebanus B HeKOTopoi cpene. Jlorapupmuueckuii nekpement 3aryxanus 0 = 0,004. Ompene-
JIUTh YuCiIo NodHbIX KosieOanuii (N), KoTopble HOJKHA COBEPLIMTH THPS, YTOOBI aMILIUTYya KoJeOaHui
YMEHBIIMIACh B N=2 pa3a. 3a Kakoe BpeMs MPOU30HIET ITO YMEHbIIEHUE?

B npornecce 3anuThl pacueTHO-rpaduyeckoi padboTsl «Puszndeckue ocHOBbl MexaHuku. MKT. OcHOBBI
TEPMOJUHAMHUKN» CTYJEHTY 3aJIal0TCs 3 BOIIPOCA U3 CIENYIOIIETO IPUMEPHOTO IEPEUHS:
1. Kak popmynupyercs 3aKOH COXpaHEHUS UMITYJIbca?
2. B kakux yclOBHSX BBINOJIHSETCS 3aKOH COXPAaHEHHUS UMIIyJbCa B CUCTEME B3aUMOJECHCTBYIOLIUX
Ten?
. Kak paccunrats paboTy nepemMeHHOi CHITbI?
. B yem 3akmtouaercs pusuueckuii cMbici BeuuuHbl 1 BT?
. Uto Takoe moJiHasi MEXaHU4YeCKasi SHEPrusi CUCTEMBI TeJ1?
. Kak ¢popmynupyercs 3akoH coXxpaHEeHUsI MEXaHUYECKOU SHEPTUU?
. JlaiiTe onpezneneHne MOMEHTa UHEPLIUU MaTepUabHON TOUKU?
. Chopmynupyiite Teopemy lllteiinepa.
9. Yrto Takoe MIeYO CHJIbI OTHOCUTEIBLHO HEKOTOPOM OCH BpaleHUs?
10. ChopmynupyiiTe 3aKOH COXPAaHEHHS MOMEHTA UMITYJIbCA.
11. TloraTne naeansHOrO rasa.
12. YpaBHEHHE COCTOSAHMS UI€ATBHOIO ra3a
13. U3zonporeccol. I'paduxu nzonporeccoB B koopAauHaTax pV.
14. 1-e Hayano TepMOIUHAMUKH.
15.[1aTp onpeneneHne TEIIOEMKOCTH, YAEIBbHON TEIVIOEMKOCTH U MOJIIPHOM TEINIOEMKOCTH Ta3a
16. ®opmynbl pacyeTa pabOThI, U3BMEHEHHUsI BHYTPEHHEH SHEPTUH, TETIOTHI H30TPOIIECCOB.

03N L kW

ITpumep PI'P no teme «OnTuka. KBanToBast npupoaa U3JIy4eHHUs.»

1. JIBe menu HaxonsatTcs Ha paccrosHuM 0,20 MM Apyr OT Ipyra v OTCTOSIT Ha paccTosiHUU 1,5 M ot
sKkpaHa. Ha mienu magaer motok MoHOXpoMaTHueckoro cBera (A = 500 HM) OT yJaJleHHOTO MCTOYHHUKA.
Haiinute paccTosiHue Mexy cCOCeTHUMU HHTEPPEPEHIIMOHHBIMU TIOJI0CAMU.

2. Ha mudpakumoHHyto pemerky, cogepskanryto N = 100 mrpuxoB Ha 1 MM, MagaeT HOpMaTbHO MOHO-
XPOMAaTHYECKOM CBET. 3pUTesbHast TpyOa CIIEKTpOMETpa HaBeJeHa Ha MaKCUMYM TPEThero nopsaka. YToOsl
HaBeCTH TPYOy Ha JPyroil MakCUMyM TOTO e MOpsi/IKa, €e HYyKHO NMOoBepHyTh Ha A@ = 20°. Onpenenurs -
HY A BOJIHBI CBETA.

3. Bo ckoybKO pa3 ocimabseTcss ”HTEHCUBHOCTB CBETA, MTPOXO/ISIIIIETr0 Yepe3 1Ba HUKOJIS, TUIOCKOCTH
MIPOITYCKaHUsI KOTOPBIX 00pa3yroT yroia o= 30°, ecinu B KaKIOM W3 HUKOJIEH B OT/enbHOCTH Tepsiercs 10%
MHTEHCUBHOCTH MAJJAIOLLETO HAa HETO CBETa?

4. Jlna npexpamienust ¢porodddexra, BEI3BAHHOTO 00JTydyeHHEM YJIbTPa(HroIeTOBBIM CBETOM IIja-
TUHOBOW IUIACTUHKH, HYKHO TMPHJIOKHUTH 3aJIep’KUBAIOILYI0 pa3HOCTh noteHnuanoB U; = 3,7 B. Eciu
IUIATUHOBYIO IUIACTUHKY 3aMEHUTh APYroil IUIACTUHKOM, TO 3aJepKMBAIOLIYI0 Pa3HOCTh NOTEHIHAJIOB
npuaercs ypenuuuts 10 6,0 B. Onpenenuts paboTy BBIX0/1a AJIEKTPOHA C TOBEPXHOCTU ITOM TUIACTUHKU.

5. Onpenemuts Temnepatypy 1 4epHOTO Tefla, IPU KOTOPOM MAKCHMYM CIIEKTPATbHOW TUIOTHOCTH
SHEPreTUYECKON CBETUMOCTH MPUXOJUTCS HA KPAaCHYIO TpaHUIly BUIuUMoro criektpa (A = 750 um); Ha duorne-
ToBYIO (A =380 HM™).

6. Haiinure sHepruto u noteHmuan nonusanuu nonos He' u Li™™,
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7. Yactuiia HaXOQUTCsl B OCHOBHOM COCTOsIHUU (N=1) B 0AHOMEPHOIN NOTEHIIMAIBHON SIME IIUPUHOU
| ¢ abcomroTHO HenponuaeMbiMu ctekamu (0<x<I). Haiiti BeposTHOCTH peObIBaHUS YACTHIIBI B
obactax: 0<x<I/3 1/3 <x< 21/3.

8. TlokomBIneecs AAPO PagoHa 5o RN BHIGPOCKIIO O, — YACTHILY CO CKOPOCTBIO U = 16 Mm/c. B kakoe
SJIPO MPEBPATUIIOCH SAPO pagoHa? Kakyro CKOpOCTh MOIYYHIIO OHO B pe3yJibTaTe OTAaun?

B nporuiecce 3ammth pacyeTHo-Tpadudeckoi padboTsl «Ontrka. KBaHTOBas mpupoaa nu3mydeHus» Cry-
JIEHTY 3a7at0Tcs 3 BOIpoca U3 CIAEAYIOLIEr0 IPUMEPHOIO EPEYHS:

. Haiite onpenenenue HHTepGEpeHIINN CBETA.

2. Kakue BOJIHBI Ha3bIBaIOTCS KOI€PEHTHBIMU?

3. Kak MoxHO HaOm01aTh HHTEPhEPEHITUIO cBeTa?

4. Yro Ha3wBaroOT nudpaknueit ceera?

5. Chopmynupyiire [Ipuniun [rolirenca-Openens.

6

7

8

=

. B uem orimmumne qudpakunn Opaynrodepa ot nudppaxmun OpeHerns.
. JlaiiTe omnpezeneHue AUCIIEPCHH CBETA.
. B yem paznuune HopManbHON U aHOMAJIbHON AUCTIEPCHIL?
9. Urto Takoe moJsipu3aius 3eKTPOMAarHUTHBIX BOTH?
10. Kakue Tunsl nosisipu3anuy Bel 3HaeTe?
11. Chopmynupyiite 3akoH Martoca.
12. ChopmynupyiiTe OCHOBHBIC 3aKOHBI TETJIOBOTO MU3Ty4CHUS.
13. B yem 3akimrovaercst GoTodaeKkTpudeckuii 3 ext?
14. ChopmynupyiiTe 3aKoHBI BHEIIHET0 GoTodddekra.
15. Uro Takoe kpacHas rpaHuia porosddexra?
16. B ueM mposBiIsieTcst KOPIyCKYJIspHO-BOJIHOBOM yanu3m?
17. 3anummre ypaBHenue llpeaunrepa 1i1st cTalliOHApHBIX COCTOSHUI.
18. B uem 3akmouaercss GU3NYECKUN CMBICT BOJTHOBON (QYHKIUU?
19. N3 kakux 4acCTHI] COCTOSAT Spa aTOMOB?
20. Kakue Tunsl sepHbIX peakluii Bbl 3HaeTe?

Bormpocs! 1o 3akperieHnIo TEOPETUYECKUX 3HAHUM, YMEHUM U NIPAKTUYECKUX HABBIKOB, MPETyCMOT-

PEHHBIX KOMIIETEHIUAMU (BONPOCHI K IK3aMEHaM H 3a4eTy)
1-# cemecTp

IlepBblif 1 BTOpPOI BOIPOCH! B 9K3aMEHAIMOHHOM OWJIETE CTyJEHTa — BOIIPOC IO JIEKIIHOHHOMY Ma-
Tepuany. TpeTuil u yeTBepThIi BOIIPOCHl — 3a/1a4uM, OJU3KKE K 3a7adyaM, pa300paHHbIM Ha MPAKTHUECKUX
3aHATHUAX U B IIPOLIECCE BBINOJIHEHUS pacueTHO-Tpaduyeckux padorT.

1. Kunematnka marepuanbHOil Touku. Cuctemsl otcuera. CKOPOCTh M YCKOPEHHE TPOU3BOJIBHO
JBIKYILEUCS MAaTEPUAIBHON TOUKH.

2. BpamarenbHoe ABUKEHUE TBEPIOTO TeJla OTHOCUTEIBHO HEMOABM)KHON OCH. YTJIOBask CKOPOCTh U
YIII0BOE YCKOPEHUE.

3. 3akoHbl HeroTOHA

4. 3axkoHa coxpaHeHMs UMITyJbca. LleHTp nHepuuu (LeHTp Macc) MEXaHUYECKOW CUCTEMBI.

5. Pabora u momHocTs. PaboTta nepemennoit cuibl. KoHcepBaTHBHbBIE CHITBI. DHEPrUsl KUHETHYECKast
U TIOTEHIIUAIbHAS.

6. 3akoH coXpaHEHHUs PHEPruu B MexaHuKe. LleHTpaynbHBIA ynap aOCOMIOTHO YNPYTHUX MIAPOB.
Pacuer ckopocrel mapoB nocie coygapeHus.

7. lnnaMuKa BpamaTeJbHOTO JABMIKEHHUS aOCOIIOTHO TBEpAoro Teia. MomeHT cuibl. PaGorta mpu
BpaIeHUH a0COJIIOTHO TBEPJOTO Tella BOKPYT HEMOABUKHOM OCH.
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8. Kunernueckas sHeprus abCoIOTHO TBEPAOIO Tea , BPAIIAIOUIErOCsl OTHOCUTEIHLHO HEIOIBHKHOM
ocu. Moment mHepuuu. Teopema IllreliHepa. MOMEHTBI MHEpLUUU TEN MPOCTEHIIEN I'€OMETPUUYECKON
(bopmBL.

9. OcHoBHOE ypaBHEHHE JUHAMHUKHU BPalIaTeIbHOTO JBUKEHHS aOCOIIOTHO TBEPAOro Tena. MOMEHT
HMITyJIbCA MaTepUAIIbHON TOYKU U TBEPJOTO Tela. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

10. OcHOBHBIE Ta30BbIC 3aKOHBI W O0ONACTh WX MpHUMEHEHUs. MneanbHbIi Ta3. BwiBox
ypaBHeHus Knaneiipona-MenzeneeBa. Y HuBepcalibHas Ta30Basi IOCTOSIHHAS

11. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUUECKON Teopuu ra3oB ais JaBieHus. CpenHsas
KBaJlpaTU4Hasi CKOpoCcTh MosieKyld. CpenHssi KUHETMYEcKass HHEpPrusi INOCTYNaTeIbHOIO JABM)KEHHUS
MOJIEKYJI ra3a.

12. Pacmpenenenune ckopocteid wmonekyn mo Makcemny. Haubomee BeposiTHas, CpemHsis
apuMeTHYecKas ¥ KBaJpaT CpelHEei KBaIPAaTUIHON CKOPOCTEH.

13. UneanbHblit Ta3 B MoJIe CHIIBI TshKeCTH. BbiBoa 6apomerpuueckoi dopmynsl. Pacnpenenenue
bonpnmana.

14. Yucno CTONKHOBEHUN M CpeAHsisi JUIMHA CBOOOJHOTO mpoOera MojieKyn. SIBieHue mepeHoca B
razax. OmnbITHbIE 3aKOHBI MU((y3Un, BHYTPEHHErO TpPEHUA U TeIuonpoBoAHOCTH. KoadduuueHnTs
IIEpeHOCca U UX 3aBUCUMOCTD OT JJaBJICHMS.

15. PaboTa rasa mpu ero pacmMpeHHd. BHyTpeHHss SHeprusi uieaabHOro rasza. PaBHomepHOe
pacnpesielieHue YHEPTHH 10 CTETIEHSIM CBOOOIBI.

16. TenmoeMKOCTh HEATFHOTO Ta3a MPY MOCTOSIHHOM JIaBJICHUU U MTOCTOSIHHOM O00ObeMe. Y paBHEHHE
Maiiepa. Knaccuueckast TeopHsi TEIUIOEMKOCTEW UICaIbHOTO Ta3a.

17. Tenmora u pabota. [lepBoe Hauano TEPMOAMHAMHKH W 3aKOH COXpPAHEHHS U IPEBpAIICHUS
sHepruu. [IpumeHeHune mepBoro Haydajga TEPMOJUMHAMHUKU K H30XopudeckoMy mpoueccy. KomuuectBo
MOJIBOJIMMOTO TEIUIa B TOM IPOLECCE.

18. [IpuMeHeHHe TEepBOro Hayanga TEPMOJUHAMUKM K H300apUYECKOMY U M30TEPMHUYECKOMY
npoueccam. Pabota, coBepiraemas ra3oM, 1 KOJMYECTBO MOJBOIMMOTIO TEILIA.

19.A mnabatudeckuii poriecc, ypasHenue [lyaccona. Pabora raza B aguabarrudeckom mpoiecce.

20. Kpyroseie mporeccs! (1ukdas). KIT/1 terutoBoit mammnsl. Hukn Kapro u ero tepmuveckuit KIT/L.

20. T'apmonuyeckoe konebaTensHoe ABMxkeHue. OOmuil mpuszHak kojebanuid. uddepennuansnoe
ypaBHEHHE FapMOHHUYECKUX KOJIeOaHUH. DHEprus rapMOHUYECKUX KoJieOaHuM.

21. dusnueckuii ¥ MaTeMaTHueckuid MasTHUKH. [lepuonsl ux konebanuii. [lpuBenennas qiuna gu-
3UYECKOT0 MasiTHHUKA.

22. 3aryxatouue kosnebanus. JuddepeniuanbHoe ypaBHEeHHE 3aTyXaloOIKUX KOJIeOaHUH U ero perie-
Hue. Jlorapupmudeckuii 1ekpeMeHT U Ko HULMEHT 3aTyXaHHsl.

23. BoiHyxieHHbIe MexaHnueckue kosebanus. JuddepeHnunanbnoe ypaBHEHHE BBIHYXIEHHBIX KO-
nebaHui u ero pemenne. Pesonanc. YcmoBus pe3oHaHca.

24. CnoxxeHre TapMOHMYECKUX KOJIeOaHUM, HANpaBIEHHBIX BAOJIb OAHON mpsiMoi. CroxkeHue B3a-
MMHO NEePHEeHAUKYISIpHbIX KosieOanuil. [lonsprusoBanHblie KoaeOaHus.

25. O6pazoBaHue BOJH B ynpyroi cpeze. IIpononbHbie U nonepeyHbie BOJHBL. Y paBHEHUE IIOCKON
BOJIHBI. @a30Basi CKOPOCTb.

26. UnTepdepenius BoiaH. BonmHoBoe ypaBHeHue. CTOsIuME BOJTHBI.

JK3aMeHAIlHOHHBIE 321291
1. Kakoil norapupmMuueckuil AeKpeMeHT 3aTyxaHus MmasTtHuka anuHod 0,80 M, eciam ero
HavanbHas ammuTyaa 5,0°, a uepes 5,0 mun ammuryaa pasaa 0,5°?
2. B mwmHape 1o mopirHeM HaxoauTes Bojgopoa Maccoir m=0,02 kr npu temneparype Tp = 300
K. Bojopos Havan pacmmpsThCs aanadaTHO, YBEIMYUB CBOM 00BbEM B MATH pa3, a 3aTeM ObLI CXKaT H30-
TEPMHUUYECKH, IpUYeM O00bEM yMEHbIIWJICS B mATh pa3. Haiitu Ttemmnepatypy T2 B KoHIlE aguabaTHOTO
pacupeHus 1 paboTy, COBEpIICHHYIO TazoM. M300pa3uTh nporuecc rpaduiaecku
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3. NneanbHbBIil MHOTOATOMHBIN Ta3 COBEPIIACT UK, COCTOSIIUN MX ABYX M30XOp U ABYX H300ap,
npuyeT HauOoJiblIee JaBlIeHHUE Ta3a B JBa pa3a OoJbllle HAMMEHbIIEro, a HaubOIbIINK 00beM B YEThIpe
pasa Oonbie HauMeHbIIero. Onpenenuts Tepmudeckuii KI1/] nukia.

4. HaiiTu MONSIpHYIO Maccy BO3/1yXa, CUMTas, YTO OH COCTOUT M3 OJHOM YaCTH KUCIOPOJa M Tpex
yacreit azora (My:my = 1:3).

5. Konebanus MarepuanbHOi Toukn Maccodt 10 r omnuceiBaroTcst ypaBHeHueM (B cucrteme CH)

X =0,10sin (TI:T/ 2+ 7/ 4.). Onpenenuth nepuoja KojaeOaHui, MaKCUMaJIbHOE 3HAYCHHE BO3BpaIlarolei
CHWJIBI U TOJIHYIO SHEPTHI0 MaTepuaibHONU TOUKH.

6. [1pu aqnabaTHOM pacHIMPEHHH KUCJIOpoJa ¢ HadanbHOU TemmepaTypoit T1 = 320 K BHyTpeHHss
sHeprus ymenbimiack Ha AU = 8,4 xJIk, a ero o6bem yBenuumics B N = 10 pa3. Onpenenuts Maccy Ku-
clopoaa.

7. B 6aymone BMectuMocThio V = 25 11 Haxoautes Bogopon mipu temmeparype T = 290 K. ITocie
TOT0, KaK YacTh BOJIOPO/ia U3PACXOI0BANIHU, JaBieHue B OamnoHe nonusuioch Ha Ap = 0,4 MIla. Onpene-
JIUTh Maccy U3pacxoI0BaHHOTO BOAOPO/A.

8. KakoBa wacroTra, aMIunTya v HadaibHas Qasza KoneOaHMid, 3alaHHBIX YpaBHEHHEM (B CUCTEME

CH) S =sin (630t +1)?

9. 3a xakoe BpeMs TeJO CIIYCTHTCS C BEpPIIMHBI HAKJIOHHOW IUIOCKOCTH BBICOTOH 3,0 M U yrJIOM y
ocHOBaHuA 60°, €CciIM MaKCUMaJbHBIM YroJl Y OCHOBAHMS HAKIOHHON IUIOCKOCTH, IIPYU KOTOPOM TEJIO Ha-
XOJMTCS Ha HEl B oKoe, paBeH 30°?

10. [Tnatdopma, umeromias GopMy CILIOIIHOTO OJJHOPOIHOTO JAMCKA, MOKET BPAIlaThCs M0 MHEPLUU
BOKPYT HETIOJIBI)KHOW BEpTHKAIBbHOW ocu. Ha kpato miuatdopMbl CTOMT YeloBEeK, Macca KOTOpOro B 3
pa3a MeHble Macchl miaTdopmel. OrnpenenuTe, Kak U BO CKOJBKO pa3 MU3MEHHUTCS YIIoBas CKOPOCTh
BpallleHus IIaT)OpMBbl, €CIIM YeJIOBEK NeperieT OiinKe K LIEHTPY Ha PacCTOSHUE, paBHOE IIOJIOBUHE pa-
Jryca miaT(opMBl.

11. Tlox meiictBuemM kakoi cuiibl F y Tena maccoit m = 10,0 kr npu npsSMOIMHEHHOM JABM)KEHUU W3-
MEHEHHE MyTH CO BPEMEHEM MPOMCXOAUT 10 3akoHy S = A(B — Ct)t, rme A = 10 c'l, B=10mM C=2,0
m/c. [lpencraButh rpaduuecku 3aBucumocts V() u a(t).

12. Hlapux maccoit 400 T, neTAMMA TOPU3OHTAIBHO CO cKopocThio 10 M/c, yaapsercs o MpusMy
Maccoit 2,0 Kr, CTOSIIIYI0 Ha UCAIBHO TJIAJKON TUIOCKOCTH U Tociie abCOMIOTHO YIIPYToro yaapa OTCKa-
KMBAeT BEPTUKAIbHO BBepX. HaliTh ckopocTy mapuka u nIpu3Msl ocie yaapa.

13. Illap u nuIMHAP, U3TOTOBIEHHBIE U3 OJHOTO M TOTO YK€ MaTepHala, KaTsaTcs 0e3 CKOJIBbKEHUS C
OJIMHAKOBOM CKOPOCTBIO. ONpenenanTe, BO CKOJIBKO pa3 KHHETUYECKAs SJHEPIHsl 1apa MEHbIIE KUHETHYE-
CKO 3HEPTUH CIUIOIIHOTO IMJIMHJPA.

14. Tuck pagnycom R=24 cM kone6ieTcst OKOJIO TOPU3OHTAIBHOM OCH, MPOXOIAIIEH Yepe3 cepein-
HY OJJHOTO M3 PaJNyCOB NEPIEHIUKYIAPHO IJIOCKOCTU JucKa. ONnpenenuTb Nepruoj KojledaHuil Takoro
MasiTHUKA.

15. [IpousBoauTcs KanmuOpoBKa OATUTMCTHYECKOTO MAasTHUKA. bauTMCTHYeCKU MasiTHUK TIPE/ICTaB-
nsieT co0oil yCTpoHCTBO, cOCTOsIIIEe U3 HUTH JUIMHOW 2 M, Ha KOTOPOH MOJBEIIeH HeOOJBIION SIMUK ¢
neckoM maccoit 2 kr. Ilyma maccoit 20 r, neTsmas TOpU30HTAIBHO , TONAAAET B AIIMK U 3aCTPEBAET B
HeM. OnpeienuTe yriibl OTKJIOHEHUS HUTH MasiTHUKA Ipu ckopoctsax mytu 200, 300 u 400 m/c.

16. Ha ogHOpOIHBIN CIUIONTHON IIMIHHIPHYECKHAN Bal paguycoM R = 50 cM HamoTaHa jierkasi HUTb,
K KOHIly KOTOpPOH MPHUKpPEIUIEH Ipy3 Maccoi M =6,4 kr. I'py3, pa3maTsiBasg HUTb, OIIYCKAa€TCsl C YCKOPEHHU-
ema=2,0 m/c’. Ompenenure: 1) MOMeHT uHepMu J Baia; 2) Maccy mj Baja.

17. B nentpe ckambu JKyKOBCKOTO CTOUT YEIIOBEK M JICPIKUT B pyKax cTepkeHb JuHou | = 2.4 M u
Maccol M = § KrI, pacloJOKEHHbI BEPTUKAIBHO MO OCH BpallleHHs ckaMbh. CKaMbs ¢ 4E€JIOBEKOM Bpa-
maercst ¢ yactoroit Ny = 1,0 ¢, C Kkakoif 4acTOTO Ny GyIET BPAIIATHCA CKAMBS C YEIOBEKOM, CCIIH OH
MTOBEPHET CTEPKEHb B TOPU30HTAIbHOE NoJI0keHne? CyMMapHbIii MOMEHT MHEPLIMHU YeJI0BeKa U cKamMbH |
=6 KT M’

18. BeuncauTh MOMEHT HHEPIUHU J TIPOBOJOYHOIO MPSIMOYTOJIBHUKA CO CTOPOHOM a = 12 cMmu b =
16 cM OTHOCUTENBHO OCH, JIeXKalllel B IIJIOCKOCTH MPSMOYTOJIbHUKA U MPOXOASILIEH Yepe3 CepeIuHbl Ma-
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JBIX CTOPOH. Macca paBHOMEPHO paclpe/esieHa o JJIMHE IPOBOJIOKU C JIMHEMHOHN MIIOTHOCTBIO T = 0,1
KT M.

19. YpaBHeHue konebaHUii MaTEeMaTHYEeCKOro MasiTHUKa X = 2 Sin (2x t + /2), roe x u3mepsiercs B
cM. Macca koneOmtouierocs tena 5,0 r. OnpeaenuTe MONTHYI0 MEXaHUYECKYI0 SHEPTHIO KOJIEOIIOIIErocs
Tena.

20. Teno maccoit 2,0 Kr aOCOJIOTHO HE YNPYro yAapsercs o IMoKosiieecs Teno maccoi 3,0 Kr.

HaiiTi oTHOILIEHNE KHHETUYECKUX SHEPTUH 10 U Mocie yaapa.

21. Teno maccoil M coBepIaeT rapMoHUYecKue kojebanus mo 3akoHy X = 0,1 cos (4n t + n/4), m.
Onpenenure MakcCUMaibHbIE 3HAYSHHS BO3BPALIAIONICH CHUIIbl U KHHETHUECKON SHEPTUU.

22. B 6amnone BMectuMocThio V = 25 11 Haxoautcs Bogopon npu temmepatype T = 290 K. [Tocne
TOTO, KaK 4acTh BOJOPO/a U3PACX0JI0BAJIH, JaBICHUE B OayuioHe moHu3miIock Ha Ap = 0,4 MIla. Onpene-
JIUTh Maccy U3pacxoI0BaHHOTO BOAOPO/A.

23. UneanbHbIi ABYXaTOMHBIH Ta3, COAEpKAIINA KOIMYECTBO BEIIECTBA V = | MOJb U HAXOSAIIHI-
cst mox panerueM p1 = 0,1 MIla mpu remnepatype T1 = 300 K. HarpeBaroT npu mocTOSTHHOM 00beMe 10
nasinenus p2 = 0,2 MIIa. Ilocie 3Toro raz U30TepMUYECKH PACIIMPHIICA A0 Ha4yaIbHOTO JABJICHUS U 3a-
TeM n300apHO ObUT CKaT A0 HavanbHOro oowvema Vi. [loctpouts rpaduk nukia. Onpeaenurs TeMiepa-
Typy T raza nns xapakTepHbIX TOUeK LHKIIA U ero Tepmudeckuit KIT/I.

24. Tlpu nzobapuueckom cxatun azota (N2) coBepmena padora 12 k. OnpenenuTs 3aTpaueHHOE
KOJMYECTBO TEIJIOTHI U U3MEHEHUE BHYTPEHHEH SHEPTUU Tasa.

25. Kakast gacth MOJIEKYJ BoJopoJia, Haxoasmmxcs npu Temrmeparype T = 400 K, obnamaer ckopo-
CTSIMH, OTJIMYAIOIIUMHUCS OT HauboJiee BEPOSATHOM CKOPOCTH HE CBbIIIe YeM Ha 5,0 m/c?

26. [Ipu HarpeBaHUU JABYXaTOMHOTO HJEaJIBHOTO Ta3a (V=2MOJb) ero TepMOAMHAMUYECKast TEMIIe-
paTypa yBenuuuiach B N=2 pasa. Onpenenure n3MEeHEeHHEe YHTPOIHNH, €CIIM HarpeBaHue MPOUCXOAUT 1)
M30XOPHO, 2) n300apHO.

27. Cuuras, 94TO JaBJICHUE BO3/yXa Y NMOBEPXHOCTH 3eMJIU PaBHO 10° Ia, u cuuras TeMnepaTrypy
Bo31yxa paBHOi 0°C ¥ He H3MEHSIOIIEHCS ¢ BHICOTOM, HAWTH TIOTHOCTH BO3yXa y TIOBEPXHOCTH 3eMIIH
1 Ha BeIcOTE 4,0 KM.

28. Ompenenute MOMEHT UHEPIMH | TOHKOTO OTHOPOTHOTO CTepiKHs JuTHHOM |= 50 cM u Maccoit m

= 360r OTHOCUTENIBHO OCH, NMEPHEHAUKYIISIPHON CTEPXHIO U MPOXOASIIEH Yepe3 TOUYKY, OTCTOSAIIYI0 OT
KOHIIa CTepKHs Ha 1/6 ero ATUHBI.

2-ii cemecTp
3auyeTHbIN OMIIeT CONEPKUT JIBa BOIIPOCA IO JIEKIIMOHHOMY MaTepHally U BOCEMb BOIIPOCOB — TECTOB.

1. B3aumogeiictBue 3nekTpudeckux 3apsanoB. 3akoH Kymnona. IloHsTue s31eKTpuUUeckoro
noJisi. HanpspkeHHOCTH TOJIsl TOUEYHOTO 3apsia.

2. TlpyHIMIT CyNepHO3ULUU 3IEKTPUUECKUX Mojiel. [IIOTHOCTh 3MEeKTpHUUEcKOro 3apsja.
[Tone GeckOHEYHO JUIMHHOW PABHOMEPHO 3apsKEHHON HUTH.

3. TloTok BeKTOpa HANPSHKEHHOCTH 3JIeKTpudeckoro mois. Teopema Octporpaickoro-
["aycca B BakyyMe U ee IpUMEHEHHE JUIsl pacueTa 1oJieil paBHOMEPHO 3apsKeHHON OeCKOHEUHOU
IUIOCKOCTH, I1apa.

4. Pabora B onekTpocrtaTMueckoM rmoisie. Pa3zHocTh moTeHnuanoB. CBs3b MEXIy
NOTEHIIMAJIOM U HaNpsHKeHHOCThIO. OJKBHUIIOTEHLUAIbHBIE MMOBEpXHOCTU. lloTeHuman mosns
TOYEYHOTO 3apsia.

5. Beruucnienue moTeHuana B MpOCTEHINX SJIEKTPUIECKUX TTOJISIX: TTOJIe TOYSYHOTO 3apsia,
IIapOBOI KOHAEHCATOP, TUIOCKUI KOHAEHCATOP.

6. [Monspuzanus TUAIEKTPUKOB. THIIBI AUAIEKTPUKOB. BEKTOp mosisipu3anuu 1 €ro CBs3b C
HIOBEPXHOCTHON IUIOTHOCTBIO HOJISPU3ALMOHHBIX 3aps/I0B. HamnpspkeHHOCTB
SJICKTPOCTATUYICCKOI'O 10JI4A BHYTpU AUIJICKTPUKA. OTHOCHUTEIbHAS AUSJICKTpUYCCKAd
MPOHHIIAEMOCTb.
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7. Teopema Octporpaackoro - [aycca uisi IUAIEKTPUKOB. BeKTOp 3JIeKTpHUYEecKOro
CMELICHUS.

8. YcnoBus Ha rpaHulle pas3zena IByX ITUJIEKTPUKOB.

9. KonpeHncaropsl. [Ipumepsl BBIUMCIIEHUS] EMKOCTH: IUIOCKUM KOHJIEHcATop, chepruecKkuil
KOHJEHCATOp. DHEPrusl 3apspKEHHOTO KOHAEHCATOpa. DHEPrus 3JIEKTPOCTaTUYECKOIO IOJIS.
O0beMHas IIJI0THOCTb SHEPTUU.

10. TTocTosHHBIN >JEKTPUUECKUN TOK, €ro XapaKTEpPUCTUKU U YCIOBHS CYLIECTBOBAHUS. 3aKOHBI

Owma u [Ixoyns - Jlenna B nuddepenimanbaoit popme.

11. O6o6mennsIii 3akoH OMa B qudQepeHnanbHoi 1 HHTerpalbHON (hopMax NpU HAJTUYUU CTO-
ponHux cuit. JIC, pa3HOCTb OTEHIMAIOB U HalpsbkeHne. CBEpXIpPOBOAUMOCTb.

12. 3axon Ammepa 11 B3aUMOJICHCTBUS JIBYX 3JIEMEHTOB TOKa. MarnuTtHoe nose. MHyknus mMar-
HUTHOTO IIOJI.

13. 3akon buo-Casapa-Jlannaca. [IpuHiun cyneprno3unuu MarHuTHbIX nojei. Pacuer Maruut-
HBIX I0JIEH MPSMOT0 TOKA U KPYrOBOI'O TOKA.

14. 3akoHa MOJIHOrO TOKa JUIsi MarHUTHOTO 1OJIs B Bakyyme. IIpumeHeHue 3akoHa Juis pacdera
10JIEN TOPOUJIA U JUTMHHOIO COJICHOUIA.

15. JleiicTBre MarHUTHOTO NOJISl Ha TOK. B3aumoseiicTBre napauieabHbIX TOKOB.

16. JleficTBE MarHUTHOTO TIOJISI HA JIBIOKYIUICS dnekTpraeckuit 3apsa. Cuna Jlopenma. Tpaek-
TOpUS JBUKEHUS 3aps]la B MATHUTHOM I10JIE.

17. Ddpdexr Xomna, ero HU3NIECKHUIA CMBICT U IPUMEHEHHE B COBPEMEHHOM HayKe M TEXHUKE.

18. MaruutHsIi noToK. PaboTa mpu nepemMenieHnu MpoBOIHMUKA H KOHTYpPa C TOKOM B MAarHUTHOM
nosie. [lorokocuennenue.

19. SBnenue snexkrpomarHuTHON MHAyKUuU. IIpaBmino Jlenma. 3akon ®apanes-MakcBemia U €ro
BBIBOJI. 3apsijl, UHAYLMPOBAHHBIN NP SBICHUU YIEKTPOMArHUTHOW MHAYKIIMH.

20. SIBnenune camouHAYKIUU. UHAYKTUBHOCTB. PacueT MHAYKTUBHOCTHU I TOPOUAA.

21. SIBnenue B3auMHON MHAYKUUH. Ko3(uUIMEeHT B3anMHON HHAYKIMH. DHEPrusi MarHUTHOTO T10-
151. O6beMHast IJIOTHOCTh SHEPTUM MarHUTHOTO TOJIL.

22. MarauTHOe 1oJie B BelecTBe. MUKpo- 1 MakpoTOKH. BekTop HamarHuueHHOCTH. BpIBO/I 3aKk0HA
IIOJIHOTO TOKA JJIi MarHUTHOTO 1OJIsl B BemlecTBe. [1oHsITHE HANPsHKEHHOCTH MarHuTHOro mnoss. OTHocu-
TeJbHasi MAarHUTHAs IPOHUIIAEMOCTb.

23. MarauTHbBIE Cpenbl. YCIIOBHSI Ha TpaHHIIE pa3jena JBYyX MarHeTWKoB. J(mamarHeTHKH W mapa-
MarHeTHKH.

24. ®eppomarnerusM. Kpusas HamaranuuBanus. MarautHeii rucrepesuc. Jlomensl. Touka Kropu.

25. KonebarensHblit KOHTYD. duddepennmansaoe ypaBHeHHE CBOOOAHBIX AJIEKTPOMAarHUTHBIX KOJIe-
Oanuii. Ilepmon xoneGanuit. J{oOpoTHOCTH KOHTYpa. ['apMOHMYECKHE >JIEKTPOMAarHUTHbIE KOJEOaHUs.
®opmyna Tomcona.

26. BbIHYXJIEHHbIE 3JEKTPOMarHUTHbIE KosiebaHus. Pe3oHanc. Ammiuntyna u (aza BBIHYKICHHBIX
Kosebanuil. ['pauk 3aBUCUMOCTH aMIUIUTY/IbI TOKA OT YaCTOTHI BHIHY)KIEHHBIX KOJIEOaHHA.

27. I1nockast 3neKTpoMarHuTHas BOJIHA.

28. DHeprus >IeKTPOMAarHUTHBIX BOJH. [loTok sHeprun. Bektop YMoBa- [loiiHTHHTA.

TecroBble 3a1aHusA

1. /IBa HeOoNMbIIMX 3apsHKEHHBIX IIapa ASWCTBYIOT Apyr Ha apyra ¢ cuioit 0,1 H. Kakoit craner ky-
JIOHOBCKas CHUJIA MPU YBEIIMUYECHUU 3aps/ia KaXXI0To mapa B 2 paza?

1). 0,025 H 2).04H 3).02H 4). 0,050 H

2. Uemy paBHA HaANPsHKEHHOCTH AJIEKTPHUUECKOTO TOJIS, CO3/IaBaeMOro TOYeuHBIM 3apsitoMm B 1 HKI
Ha paccTOsIHUM 1 M OT Hero?
1).09B/M 2).9B/M 3).90B/mM 4).900 B/m

3. PaBHOMEpHO 71 pacripeienieH NOTEeHIIMAT BIOJb 3apsKEHHON METaTUTMYECKOW HUTH?
1). Ia 2).Her 3). B nentpe norenmuani Beime 4).B meHTpe noreHman MeHbIe
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4. Ilpu nepeMeleHuu MEKTPUIECKOTO0 3apsiia ( MEXAY TOUKaMM C Pa3HOCTBIO MOTeHIMaloB 6 B cu-
JIb1, IEMCTBYIOIINE Ha 3aps] CO CTOPOHBI 3JIEKTPOCTATUUECKOr0 MoJs, coBepurin padory 3 m/x. Uemy
paBeH 3apsin Q7

1).2mKn  2).0,5 mKn 3). 18 MKn 4). 4 mKn

5. B xakom M3 yeThIpex 3apsUKEHHBIX BO3IYLIHBIX KOHJIEHCATOPOB, COEAMHEHHBIX NapauIebHO, Ha-
MPSHKEHHOCTD 3JIEKTPUUYECKOTro moJjis HauOoubiias? [lnomaay ux o0kIag0K OJMHAKOBBI

1). 5 H® 2).25 ud 3). 10 u® 4). 15 ud

6. HanpskeHHOCTh 3JEKTPUUYECKOTO IMOJI MEXIY IUIaCTUHAMU IJIOCKOTO KOHJIEHCATOpa B BaKyyMme

paBHa 40 B/M, paccrosiHue Mexay ruiactuHamu 2 cM. KakoBa pa3HOCTh IOTEHITUAIOB MEX/Ty TUIACTH-

HaMHU KOHJIeHcaTopa?

1). 2000 B 2).8B 3).20B 4).0,8 B

7. Uemy paBHa 3Heprusi 3apsHKeHHOro KoHaeHcaTtopa eMkocThio 100 Mxk®D, eciau pa3HOCTh MOTEHIMA-
JIOB MEXy ero oOknaakamu 4 B?

1). 0,4 mJIx 2). 0,8 m/Ix 3). 1,2 mJIx 4). 2,4 mJIx

8. Uemy paBHa >Heprus 3apsHKEHHOTO KOHAEHcaTopa eMKkocThio 100 Mx®d, ecnu ero miacTuHam co-

o6mens! 3apsaasl 30 MK u -30 MKn?

1). 25 JIx 2). 4,5 Ix 3). 9 Ix 4). 15 Ix

9. Kakoii ctaHeT pa3HOCTh MOTEHIIMAIOB B BO3YIITHOM KOHIEHCATOPE, €CIIU MEXAY €ro OOKIaJaKaMu

MIOMECTHTD IJIOTHO MpHIIETAIoNyo happopoByrO IUIACTHHKY C AMAICKTPUUECKON MPOHUIIAEMOCTHIO

57 [lepBoHavanbHO KOHIEHCATOP ObLI 3apsikeH 10 200 B, a 3aTeM UCTOYHUK OTKITIOUYHIIH.

1).20B 2).40B 3).50B 4).70B

10. [Mnockuit koHAEHCATOpP 3apsawid U oTkIounin ot ucrounuka DJ[C. Kak m3MeHuTcs sHeprus

ANEKTPUYECKOr0 TOJIsi KOHJEHCATOpa IpPU YMEHBIIEHUHM PAaCCTOSHUSI MEX]Y €ro IUlacTUHaMu B 2

paza?

1). YBenuuutcs B 4 pa3a 2). YBenuuurcs B 2 pasa
3). YMmenbmuTcs B 2 pa3a 4). YMeHbIIUTCS B 4 pasza

11. K 3apsikeHHOMY KOHJIEHCATOPY MOAKIIOUMIIN MapajlIeIbHO BTOPOI Takoil *ke, HO He3apsyKeHHBIN

KOHJIeHCAaTop. DHEPrysl MepBOro KOHAECHCATOPA 10 COeTMHEHMs cOo BTOpbIM Oblia paBHa 4 /x. Kako-

Ba DHEPrUsl IEpBOro KOHJIEHCATOPA MOCIIE €r0 COEIMHEHUS CO BTOPHIM?

1). 411x 2). 2 Ix 3). 1 JIx 4).0
12. Jlana cuctemMa TOUYEYHBIX 3aps0B B BAKyyMe U 3aMKHYTHIE TIOBEPXHOCTH
S1, So u Sz. TloTok BeKTOpa HAIMPSKEHHOCTH 3JEKTPOCTATHUECKOTO TOJI OTJIM-
YeH OT HYJIsl Yepes ... -
1). IloBepxHocts S; 2). [ToBepxHocTH Sy U S3
3). IloBepxHOCTh S3 4). [ToBepxHOCTE S)
13. ITo mpoBoHUKY ceyenueM 0,3 cM? TeUeT MOCTOSHHBINA TOK critoii 0,3 A. Yemy paBHO CONPOTUB-
JIEHUE IIPOBOJIHMKA, €CIIM PA3HOCTh NOTEHIIMAJIOB Ha ero KoHnax pasHa 0,6 B?

1).0,6 Om; 2).0,20wMm; 3).20m.

14. Onpenenute cumy Toka B MpoBOAHKUKE conpoTuBieHueM 0,3 OM mpu pa3HOCTH MOTEHIIMAJIOB HA
ero koHnax 3 B.

). 1A; 2). 10 A; 3). 0,9 A.

15. Kakyto paboTy coBepiiat cropoHHue cuibl 3a 5 ¢, ecnu J.J[.C., neiicTByromas B 1eNH MOCTOSH-
HOIO TOKa, paBHa 1,5 B, a cuna Toka paBHa 2 A.

1). 3 JIx; 2). 15 JIx; 3). 0,6 Ix.

16. Onpenennute MOIIHOCTH TIOCTOSTHHOTO TOKa B MTPOBOIHUKE comnpoTtuBieHrneM 0,1 OM mpu pasHo-
CTH IOTEHIIMAJIOB Ha ero koHnax 1,1 B.

S3

=+

1). 1,21 Br; 2). 12,1 Br; 3). 0,121 Br.
17. Onpenenute MOIHOCTB TOKA IpH cuiie Toka 10 MA B mpoBoaHUKe conpoTuBieHneM 10 kOM.
1). 100 Br; 2). 10 Bt; 3). 1 Br.
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25. KakoBa HampspKEHHOCTH 3JIEKTPUYECKOTO TOJS B MPOBOJHHUKE C YJCIBHBIM CONPOTHUBICHUEM
17-10”° Om'M, eciu IIOTHOCTD TOKA paBHa 1 A/MM*?

1). 17 MB/m; 2). 17 xB/m; 3). 17 B/m.

18. 3a 6 ¢ B IpOBOHUKE BBIICIUIOCH KOJIUYECTBO TEIUIOTHI paBHoe 3 JIk. KakoBa cuia Toka B mpo-
BOJHMKE MpU HanpsbkeHuu 5 B?

1). 1,8 A; 2). 10 A; 3). 100 MA.
19. B y3en Brekator Toku 2 A, 5 A, 13 A. Kakoii Tok BeITeKaeT u3 y3mna?
1). 16 A; 2). 10 A; 3).20 A.

20. Yepes Gatapeto ¢ 2. /1.C. 4,5 B mporekaer Tok 0,1 A. KakoBa pa3HOCTh MOTSHIIMAIOB HA KIIEMMax
Oatapeu, ecii ee BHyTpeHHee conpoTuiieHne 3 Om?

1). 4,8 B; 2). 4,2 B; 3). 1,6 B.

21. HanpsbxkeHue Ha KJIeMMax MCTOYHHMKA TOKa paBHO 6B. Kakolf TOk mpoTekaeT B M3MEPHUTEIbHOM
LIETIH, €CII BHYTPEHHEE conpoTuBiieHne ucrounuka 2 Owm, a 3.J1.C. paBua 12 B?

1). 3A; 2).9A; 3). 6 A.

22. B 3aMKHYTOM KOHType anreOpandeckas CyMMa HanpspDkeHuid paBHa 15 B. AnreOpandeckas cym-
ma 2.J1.C. natu ucrounukoB Toka paBHa 10,5 B. Kakosa 3./].C. mectoro ucrounuka Toka?

1). 4,5 B; 2). 25,5 B; 3). 1,5B.

23. HanpspkeHHOCTh 3JIEKTPUYECKOTo IMOJis B MPOBOJHUKE yBETHYMIIAch B 2 pa3a. Bo ckonbko pas
WU3MEHUTCS IIPU 3TOM TEIUIOBAask MOLIHOCTh TOKA IPU HEU3MEHHOM IJIOTHOCTH TOKa?

1). B 1 pas; 2). B 2 paza; 3). B 4 paza.

24. Bo CKOJBKO pa3 U3MEHHUTCS KOJMYECTBO TEIUIOTHI, BBIICISIEMOE B MPOBOJAHUKE B €AMHUILY Bpe-
MEHH, €CIIM HaIpsDKEHHE Ha KOHIAX MPOBOJHUKA YBEJIUYUTCS B 2 pa3a, a CONMPOTUBIICHHE MPOBOJHUKA
OCTaHEeTCs] HEU3MEHHBIM?

1). B 2 pa3za; 2). B 0,5 paza; 3). B 4 pasza.

25. Bo CKOJIBKO pa3 M3MEHUTCS KOJIMYECTBO TEIUIOTHI, BBIJIEIIEHHOE B TIPOBOJAHUKE, ITPH YBEITHYCHUN
CHJIBI TOKA B HEM B 3 pasza?

1). YBenuuutces B 3 paza; 2). YBenuuutcs B9 pa3;  3). Ymensiutcs B 9 pas.

26. Bo ckonbKO pa3 M3MEHUTCA yJleNbHask IPOBOJUMOCTb METaljIa, €CJIM HaNpsSKEHHOCTh AJIEKTpHYe-
CKOTO MOJISl B METAJUIMYECKOM MPOBOJIHUKE U TUIOTHOCTh TOKA B HEM YMEHBIIUTh B TPU pa3a?

1). YBenuuutcs B 3 pasa; 2). Ymensmutes B 3 paza;  3). B 1 pas.

27. 3a 10 c uepes mpoBogHUK mpomen 3apsin 24 K npu Hanpspkenun 12 B. Kakyro paboty coBepmuT
TOK?

1). 240 Tx; 2).120 Ix;  3). 288 [Ixk.

28. Kakyro paboTy COBEpILIMT 3JIEKTPUUYECKUN TOK, €clM Mpu HampsbkeHuu 3 B yepe3 momepeuHoe
CEYCHHE MPOBOAHUKA JUTMHOM 2 M mpoxoauT 3apsn 1,5 Kn?

1). 9 Ix 2). 4,5 Ix 3). 1 1x.

29. 5 DIIEMEHTOB COCIMHEHBI MOCIIEIOBATEIbHO H 3aMKHYTHI Ha PE3UCTOp conmpoTuBieHneM 1,5 OMm.
Omnpenenure cuny Toka B 1uenu, eciu J.J[.C. anemenra paBHa 2,0 B, a BHyTpeHHEE COIPOTUBIIEHHE dJIe-
MeHTa paBHO 0,1 Om.

1).5A; 2). 1A; 3).0,2 A.

30. Bo BHemHeil nienu BhienseTcss MomHoOCTh 12 Bt npu cune Toka 2 A. Ompenenute 2./1.C. unc-
TOYHHKA TOKA, €CJIU €r0 BHYTPEHHEE conpoTuBieHne 1 Om.

1). 8 B; 2).5B; 3). 10 B.

31. Onpenenurte MIOTHOCTh TOKAa B MPOBOAHUKE AIMHON 10 M 1 ceueHuem 1 eM? | ecn IpU Hampsi-
xenun 10 MB no npoBonHuky npotekaet Tok 10 A.

1). 10 Alem?; 2). 0,10 A/em?; 3). 1,0 A/eM?.

Il
32. B ueHTpe cucTemsl IByX KpYrOBBIX MPOBOAHUKOB € R = 2 Ry MarHuTHas MHITyK- J
sl paBHA HyJ10. KakoBO OTHOIIEHNE TOKOB?
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1 N . 47. llo 1ByM napajieibHbIM NPOBOJHMKAM TEKYT OIMHAKOBbIC TOKH. Kakoso

(-)——=—*) HanpaBieHue BeKTOpa MArHHTHON MHIYKIMH B T. A, HAXOAIIECHCA HA OJMHAKOBOM
paccTosiHUM OT IPOBOJAHUKOB?
1)B=0; 2) BIpaBo; 3) BBEpX; 4) BHU3
33. Ilo nByM mapajuie’dbHBIM HPOBOJHHKAM TEKYT OJUHAKOBBIE TOKU. KakoBo IO A @I
HalpaBjIeHUE BEKTOpa MAarHUTHOW MHAYKIMM B T. A, Haxopsleics Ha OJMHAKOBOM
paccTosHUU OT IIPOBOAHUKOB?

1) B=0; 2) BBEpX; 3) nmepneHIUKYISIPHO PUCYHKY K HaM; 4) BHU3
34. Touka C pacnojio’keHa B JIBa pa3a JAJbIIe OT OCH MPSMOTO IPOBOJIHUKA C TOKOM, YeM TOUYKa A.

Bo ckombko pa3 omiMyaercs 3HAUCHHWS MArHUTHOW MHIYKIMHM B O3THX I A C

TOYKax? @ TR )

1) Bl Bc =2;2) Bal Bc =0,5;_3) Bal Bc = 0,25; 4) Bal Bc =4.
11@‘ 35. Touka 4 pacrono’keHa Ha OJMHAKOBOM PACCTOSHUU OT MPSIMBIX MPOBOJHUKOB C

o “=-+ Tokamu |1 u |, Kak HampaBieH BEeKTOp MarHHTHOIH MHIYKIMHU B TOUKe A, eci |1 = 1,?

- 1) By = 0; 2) BBEPX; 3) BHU3; 4) BrpaBo

36. Touka 4 pacnoyiokeHa Ha OJMHAKOBOM PACCTOSIHUM OT MPSMBIX MPOBOJI-
HUKOB ¢ Tokamu |1 u |, Kak HampaBieH BEeKTOp MarHMTHOW MHAYKIIMH B Iz@x’

& . B Touke A, ecnn 1y = 157?
37. TIpssMoii IPOBOJHUK C TOKOM HAXOIUTCS B OJHOPOJHOM MarHUTHOM Tojie. KakoBo

A
4

Il@‘“u_\

& (7) HAmpaBJIeHHE CHITBI Awmmnepa?
1) BpaBo;  2) BHM3;  3) BBepx; 4) BJIEBO.
38. KakoBo Hampasnenue cuibl Jlopenna, aeiictyromeii Ha 3apsa >0 B ogHO-
POJTHOM MarHUTHOM IoJie? @ @ .
1) BipaBo;  2) BBepx; 3) BiI€BO;  4) BHWUS. q &—¥
QR @ 39. KakoBo HampaBienue cuibl JlopeHua, AelcTByomel Ha 3apsa & ®E
o 3 0<0 B OHOPOJAHOM MarHMUTHOM TToJie?
4 . 1) BrpaBo; 2) BBepx; 3)BiueBo;  4) BHU3.
@ @B 40. KBagpaTHas paMKa ¢ TOKOM HaXOJUTCSI B OJTHOPOTHOM Mar- —
HUTHOM Tiosie. KakoBo HampaBjieHWe CHIIBI, JACHCTBYIOmEH Ha & &
pamKy? B
1)F =0 ; 2)Bmpaso; 3) BBepx; 4) BHUS3. & @ @
I
I 41. KakoBo HampaBJICHUE CHIJIBI, IEUCTBYIONIECH HA paMKy?
1)F =0 ; 2)Bmpago; 3) BneBo;  4) BHU3.
® [@ e
42. KakoBO HampapjIeHHe BPaIaTeILHOTO MOMEHTA, JIEHCTBYIOIETO Ha PaMKy C TO- B
KOM B OJIHOPOJTHOM MarHUTHOM I1oJie? © @
1)M =0 ; 2)BmpaBo;  3)BieBo; 4) BHU3. ® ®

43. KakoBo HampaBlieHHE CKOPOCTH YacTHUIIbI ¢ 3apsaoM >0 B OJHOPOJAHOM MarHUT- -
HOM nos1e? 4 @_F_'F
1) BrpaBo; 2) BBepX; 3) BneBo;  4) BHU3. ® ©B

44. TloTok BeKTOpa MarHUTHON MHAYKIUHU Yepe3 MII0CKYIo MoBepXHOCcTh paBeH @ = 1 MB06. Kakoso
W3MEHEHHNE MarHUTHOT'O MOTOKAa B PE3yJIbTaTe U3MEHEHMs HAIIPaBJICHHWsS MarHUTHOIO IOJI HA IPOTHBO-
IIOJIO’KHOE ?
1) AD=0; 2) A®=2mB06; 3)AD=-2mB6; 4)Ad=-1mMB0O

45. KakoB MarHUTHBINA MOTOK Yepe3 MOBEPXHOCTb cepsl paanyca R B 0IHOPOTHOM MarHMUTHOM
noJje ¢ uHaykuuen B?
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H®=0; 2)®=BnR®; 3)®= B4n R% 4 ®=B2n R

46. KakoBa paboTa 1o nepemenieHuio mpoBoaHuka mHoi | = 0.25 M ¢ HeusmeHHbIM TokOM | = 1
A B MmarHuTHOM mojie ¢ uaayknue B = 0.4 Ta Ha paccTostaue 10 cM neprneHIuKyIsIPHO CHIIOBBIM JIMHHU-
sim mioutst? [IpOBOHUK pacIioNioKeH MEPIeHIUKYISIPHO TUHUSAM MarHUTHOW WHYKIIHH.
1)4=0; 2)A=0.1]x ; 3)4= 0.01 Ix; 4)A=0.4 Ix

47. KakoBa pa0oTa 1o rnepeMenieHrIo KBaJpaTHON paMKH CO CTOPOHON @ = 5 CM HEM3MEHHBIM TO-
koM | =1 A B OTHOPOJTHOM MarHUTHOM TioJie ¢ uaayknuen B = 0.4 Tn Ha paccrossaue 10 cM BIoJIb CHITO-
BBIX JIMHUH MMOJIs1?
1A4=0; 2) A= 051x; 3)A=04]x; 4)A4= 0.1 Ix.

48. MarHuTHbIM MOTOK Yepe3 MOBEPXHOCTh KOHTYpa yObiBaeT co ckopocThio 1 Bo/c. Kakosa D/1C,
UHIyLUpyeMasi B KOHType?

1)e=0; 2)e=0.5B; 3)¢=0,1 B; 4)&=1B. e & e
49. HanpasiieHne WHAYKIIMOHHOTO TOKAa B KOHTYpPE IOKa3aHO Ha pucyHke. Kak u3- g
MEHSETCSI MArHUTHOE 1oje? ® | @ ®

1) yObiBaeT; 2) Bo3pacTtaer; 3) HOCTOSHHO ; 4) yCTAaHOBUTh HEBO3MOXKHO
50. Hampapienne MHIYKIIMOHHOTO TOKa B KOHTYpE MOKa3aHO Ha pUcyHKe. Kak m3meHsercss mar-

HUTHOE IoJIe? o [T la

1) yObiBaer; 2) Bo3pacTaer; 3) HOCTOSIHHO ; 4) yCTAHOBUTb HEBO3MOXKHO g
51. KakoBo HampaBjeHHE WHIYKIIMOHHOTO TOKAa B KOHType IPHU BO3pacTaHUM Mar- ® | ® |®

HUTHOTO TOJISI?

1) o yacoBoii cTpenke; 2) MPOTUB YaCOBOM CTPEIIKH,

3) TOK OTCYTCTBYET;  4) yCTaHOBUTH HEBO3MOKHO o o1 |lo
52. HanpasieHue MHIyKIMOHHOTO TOKA B KOHTYPE NMOKa3aHO Ha pucyHke. Kak g
U3MEHAETCS MarHUTHOE T10J1e? & | ® 0

1) yObiBaeT; 2) Bo3pacTtaer; 3) MOCTOSHHO; 4) YCTaHOBUTH HEBO3MOXKHO
53. Tok B kOHTYpe ¢ MHIYKTHBHOCTHIO L = 1 MI'H yObIBaer co ckopocteio 10 A/c. Kakosa 3/IC ca-
MOMHJIYKIIUU B KOHTYype?
1)e=0; 2)e=0.1B; 3)e=0.01B; 4)e=1B.
54. KakoBa MHAYKTUBHOCTh KOHTYpa, B KOTOPOM IpU ckopocTu usmeHenus Toka 10 A/c DJIC ca-
MouHaykuu pasHa 0,1 B?
HL=01Tu; 2)L=1Tw; 3)L=0.01TH;, 4)L=1wmlH
55. KakoBa sHeprust MarHuTHOTO MOJIsl, CBA3aHHOTO ¢ KOHTYPOM MHIAYKTUBHOCTBIO L = 1 I'H, Mo KO-
Topomy Teder Tok | =2 A?

56. KakoBa mupkyssius Bekropa / 1o KoHTypy L, oXBaTbIBaIOIIeMy MPOBOJHHUKH, o L® ;
10 KOTOPBIM TE€KYT TOKH |1 = I, = I3=1 A? el
1) 0; 2) 1 A; 3)2A; 4)3 A.

57. KakoBa mupkymsmus Bektopa H no KoHTypy L, oxBarbIBaronieMy mpoBOJHUKH, ®h L@ ¢
MO0 KOTOPBIM TeKYyT TOKH |1 = I, = I3=1 A? ®l
1) 0; 2) 1 A; 3)2 A, 4)3 A.

59. KakoBa paboTa 1o nepeMenieHuio KBaJIpaTHOW paMKHU CO CTOPOHOW @ = 5 ¢M C HEH3MEHHBIM
TokoM | =1 A u3 obactu MarHuTHOTO oIS ¢ mHAYKIue B = 0.4 T B o6macts momst ¢ B = 0,5 Tx Baons
CWJIOBBIX JIMHUM 110J1s17 CHIIOBBIE JINHUU MarHUTHOTO TOJISI HAXOJATCS B INIOCKOCTH PAMKH.
1A4=0; 2)A= 0,5]x; 3)4= 04 x; 4)A4=0,1 Ix.

60. MarHuTHBIH MMOTOK Yepe3 MOBEPXHOCTh KBAJPAaTHON paMKkH 1uiomaasio @ =2 MB6. B pesynbra-
T€ TIOBOPOTA paMKH ¢ HEM3MEHHBIM TOKOM | = 1 A MarHUTHBIN MOTOK YMEHbIIWICA B /Ba pa3a. Kakosa
paboTa 1o nepemMeneH1Io paMKu?
1)4=0; 2)4=05mx; 3)A=1mIx; 4)A=2wmlx;

; 61. KakoBa sHeprust MarHUTHOTO 10JIsA ¢ HanpsbkeHHocThio H = 1000 A/M B Bakyyme B o0beme V =
Im™?
1)0.314 Tx; 2)0.628 Ox; 3)1.0 Jbx; 4)A=2.0 JIx;
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62. KakoBa IuMpKymsuus BekTopa B mo konTypy L, oxBaThIBaromemy o &
IIPOBOJHUKHY, 110 KOTOPBIM TEKYT TOKU |1 = l,=1A; I3=2 A. L@
@k
1)0; 2)1A; 3)2A; 4)3A. .
63. KakoB mOTOK BekTopa D uepes 3aMKHYTYIO IOBEPXHOCTH S, €CITH 3apsiIbl 81%
Q: =1 mxKir; Q2= — 1 MxKir; Q3= 2 mxKn? 2 @Q3

1, MA

1)0; 2)1MmxKn; 3)2mMxKn A; 4)4 mxKin.
64. Ha pucyHke moka3aHa 3aBUCHMOCTh CHUJIBI TOKAa OT BPEMEHH B JJIEKTpHUE-
CKOM 1enu ¢ uHAYKTUBHOCThIO 1 MI'H. Moaynb cpennero 3nauenust 9J1C camo-

L p LN UHAYKIHK B nHTepBasie ot 0 10 5 ¢ (B MkB) paseH. ..
R D B 10 2)0 3)6 4) 15

65. Ha pucynke m300paXeHbl CEUYCHHS JIBYX NapajUIeNIbHBIX MPSIMOIIH- i
HEHHBIX JJIMHHBIX MPOBOJHHKOB C OJMHAKOBO HAIPABJICHHBIMH TOKAMH, O
npudeM Ji1<J;. MHIyKus B pe3ylbTUPYIOMIEr0 MAarHUTHOTO TOJI paBHA
HYJIIO0 B HEKOTOPOM TOYKE UHTEpBAA. ..

Da 2)b 3)c 4)d z

66. Ha PUCYHKC IIOKa3aHa OpHUCHTA A BEKTOPOB HAIIPAKECHHOCTH SJICKTPUICCKOT'O

A A

tif

OXZ

(E ) u marautHoro \H ) moneii B snekTpoMaruuTHOl BosiHe. [T0TOK SHEPIUH 3IEKTPO-

MarHUTHOTO TIOJISI OPUEHTUPOBAH B HAIIPABJICHUH. . . 2
1) 3; 2) 4; 3) 2; 4)1

67. I1o karymike, MHAYKTUBHOCTh KoTOpoii 40 MI'H, IpOoTEKaeT TOK, MEHSIONIMICS BO BPEMEHH 10
3akoHy | = 8t%. BJIC CaMOMH/IYKITUH, BO3HUKAIOIIAs B KaTYIIIKe B MOMEHT BpeMeHHu t = 3 ¢, paBHa...
1)1,92B; 2)2,88B; 3)1,44B; 4)1920B; 5)0,96B

68. B 01HOpOTHOM MarHUTHOM TI0JI€ Ha TOPH3OHTAIEHBIA TIPOBOTHHK C
TOKOM, HAlpaBJICHHBIM BIIPABO, ICHCTBYET CHJIa AMIIepa, HalpaBJICHHAs Mep- _
NEeHIUKYISPHO TUIOCKOCTH PUCYHKA OT HaOmoaarens. [Ipy 5ToM THHUY MarHuT- @ F
HOW MHIYKIMH TIOJISI HAITPABJICHBI. . .
l)BBepx 2)BrneBo 3)BHU3  4) BIpaBo

69. Ha pucynke n300pakeHbl CEYeHUS ABYX MapalIeIbHbIX TPSIMOIIH-
HEWHBIX JUIMHHBIX POBOJHUKOB C IPOTHUBOIIOJIOKHO HAIPaBICHHBIMHU TO-

&
kamu, ipudeM J; =2J,. Muaykuust B pe3ynsTUpyroIero MarHiTHOTO OISt @ b
paBHa HYJIIO B HEKOTOPOW TOYKE MHTEPBAJIA. . .

1) a; 2) ¢; 3)d; 4 b

&
R

3-i cemecTp
IlepBblif 1 BTOPOH BOIPOCH! B 9K3aMEHAIMOHHOM OHWJIETE CTy/IEHTa — BOIIPOC IO JIEKIIHOHHOMY Ma-

Tepuany. TpeTuil u 4eTBepThIi BOIIPOCHl — 3a/1a4uM, OJU3KKE K 3a7auyaM, pa300paHHbIM Ha MPAKTHUECKUX
3aHATHUSAX U B IIPOLIECCE BBIMOJIHEHUS pacueTHO-Tpaduyeckoit paboThl

1. CgeroBble BosHBI. CBeToBON BekTOp. MHTEepdepeHius cBEeTOBBIX BOJH. KOrepeHTHOCTh U MOHO-
XpOMaTHU4HOCTb. Bpems u nnuHa korepeHTHOCTH. OnTHYecKas JUIMHA MTyTH.

2. HabGmronenne wHTEpGEpPEHIINN CBETa ¢ MOMOIIBI0 Ounpusmbl @perens. Pacyer wHTEpdEpeHIIHOH-
HOU KapTUHBI OT 2-X HCTOYHUKOB.

3. MHutepdepenims cBeta B TOHKHX 1uiacTuHax. [IpocBerinenne ontuku. Konbna HeroToHa.

4. Tlpunuun I'toiirenca-®penens. 3ous Ppenens. [IpsamonuHeiitHoe pacipocTpaHeHHE CBETA.

5. Judpakuus @penenst Ha KpyriioM oTBepcTud. Judpakuus B napajuienbHbIX Jiydax. Judpaxmus Ha
onHo menu. JludpakunoHHas penierka.

6. IlpoctpanctBennas pemetka. @opmyna Bynbda-bperra. MccnenoBanue CTpyKTypbl KpPHCTALIOB.
OnTryecku OAHOPOAHAS Cpena.
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7. Hucnepcus ceera. Crnextpbl. O61acTu HOPMaIbLHON M aHOMAIBHOHN TUCTIEPCHH.

8. EctecTBeHHBIN U MOMAPU30BaHHBINA CBET. 3akoH Maimtoca. [Tonsipu3anus npu oTpaxeHUH U TIPEIOM-
JIEHUHU B TUAJIEKTpHUKaxX. 3akoH bproctepa.

9. JIBoitHoe myuenpenomiienne. OTHOOCHBIE KPUCTAILIHI.

10. TemnoBoe u3imydenue. McmyckarenbHass W MOTJIOMIATENbHAS CIOCOOHOCTH. AOGCONIOTHO YEpHOE Te-
10. 3akoH Kupxroda. 3akoHbl n3mydeHus: abCOIIOTHO YEPHOTO TeJa.

11. Pacnpenenenue 3HEPruM B CIIEKTPE M3MYYEHUsT aOCONIOTHO YEpHOTO Tena. YIbTpaduoaeToBas Ka-
tactpoda u popmyna [lnanka.

12. Buemnuit poroddpdexr u ero 3akonsl. PoToHsl. YpaBHeHue DiHIITeHHa. MHOTOQOTOHHBIH (POTO-
addexr. Kpacnas rpannna gpororddexra.

13. [laBnenue cBera u ero oobsicHenue. OnbIThl JIebenena.

14. CooTHolLIIEHHE HEONPEEIEHHOCTEH U ero (PU3NYECKUN CMBICI.

15. BonnoBas ¢pynkuus u ypaBaenue llpenunrepa. CTaTHCTHYECKHUN CMBICT BOJTHOBOHM (PYHKITUH.

16. Ypasuenue lllpeaunrepa 11 cTalliOHAPHBIX COCTOSTHHIMA

17. Yactuua B 0lHOMEPHOI NPSAMOYTOJbHOM MOTEHIMAIBHON siMe OeCKOHEeUHOH rinyouHbl. KBanTOBaHME
sHepruu. [Ipunmun coorBerctBusa bopa.

18. TynnensHbIN 2P QexT. JInHEHHBII rapMOHUYECKHIA OCIUIIISATOD.

19. Crpoenue aroma. [loctynarel bopa. Teopus bopa myist Boqopo1ono100HbIX CUCTEM.

20. AToM BOJIOpOJIa B KBAaHTOBOW MexaHUKe. [ TaBHOE, OpOUTATbHOE M MArHUTHOE KBAaHTOBBIE YHCIIA.

21. CriexTp aTroMa Bojopoaa

22. llornomenue cBeTa, CIOHTAHHOE M BBIHYXKACHHOE MCITyCKaHWE W3IydeHus. VHBepcHas HaceneH-
HOCTb.

23. 3apsi, Macca U pa3Mepbl aTOMHBIX sep. 3apsAa0BOe M MaCCOBOE YHCIIA.

24. CoctaB sapa. Hyxionsl. B3auMopelicTBie HYKJIOHOB, MOHATHE O CBOMCTBAaX M HPUPOJE SACPHBIX
cuil. JlepekT Macchl ¥ SHEPTUs CBA3U A1pa.

25. PagroakTUBHOCTh. 3aKOHOMEPHOCTH U MPOMCXOXAEHUE O -, 3 - U Y - U3JIy4YEHHUs] aTOMHBIX sJIep.
SnepHble peakiuu U 3aKOHBI COXpaHeHus. Peakius nenenus atToMHbIx saep. KanensHas Monens sapa.

26. Ilemnas peakmus nenenus. Kpuruueckue pasmepsl. [lorsiTre 0 saepHO# sHepreTuke. SnepHbie pe-
akTopbl. Peakuus cuHTe3a aToMHbIX saep. [Ipobiema ynpaBisieMbIX TEpMOSICPHBIX peaKIuii.

IK3aMeHAIMOHHBIE 319N

U
1. B Touky A sKpaHa OT HMCTOYHUKA S; MOHOXPOMAaTHYECKOIO
v 3 A
cBeTa JUIMHOW BOJHBEI A = 0,5 MKM IpPHUXOAWT JBa Jyda: HEMOCPEACT- ) H
BEHHO OT MCTOYHMKA Jyd SiA, NMEpHeHIUKYISIPHBIA KpaHy, U JIyd >
SiBA, orpaxkeHHblil B Touke B ot 3epkaina, napamiensHoro iyuy SiA Jepuctao

(puc. 1). Paccrosinue |1 skpana ot uctounuka paBHo 1 M, paccrosiHue h ot myda S;A 10 MIOCKOCTH 3ep-
Kaja paBHO 2 MM. Onpeznenuts: 1) yto Oyner HaOrOAATHCS B TOUKE A 9KpaHa — YCHJICHHME MM Oclad-
JIeHNEe UHTEHCUBHOCTH; 2) KaK U3MEHUTCSI HHTEHCUBHOCTh B TOUKE A, €CJIM Ha MyTH Jiyda S1A nepneHau-
KYJISIPHO €My IOMECTUTh IIOCKONapaljieNIbHYI0 IUIACTUHKY cTekia (n = 1,55) Tommuuoil d = 6 MKM.

2. PaccTosiHne Mexmy ABYMsI KOT€pEHTHBIMH MCTOUYHUKaMH cBeTa paBHO 0,10 MM, paccTosiHEE OT
MCTOYHUKOB JI0 3kpaHa L =2,00 M, mmpuHa nonoc uHTepepeHuun Ha skpane B = 1,0 cm. Onpene-
JUTH JUIMHY BOJIHBI CBETA.

3. Ha myTtu cBETOBOI BOJHBI, HIAYIIEH B BO31yXe, NOCTAaBUIN CTEKISIHHYIO (N=1,5) MIacTUHKY TOJI-
muHod 1,0 mMm. Ha ckosbKO M3MEHUTCS OoNTHYECKasi JJIMHA MyTH, €CJIM BOJIHA I1aJIa€T Ha IUIACTUHKY:
1) HopManbHO; 2) mox  yriaom o =30°7

4. Ilpn HOpMAIBHOM TAJICHUH Ha TUPPAKIMOHHYIO PEHIeTKy cBeTta ¢ JumHOM BomHBI A = 0,50 Mkm
OJIMH U3 MaKCUMyMOB BO3HMKAET IOJ yriioM ¢ = 21°, a HauOobIIni MOPAI0K MaKCUMyMa PaBeH IISTH.
Haiitu nepuon pemerku

5. Ilpu HOpMaIbHOM IaJICHUH CBETA Ha AU(PAKIMOHHYIO PELIETKY yroi AU(paKiuu JUIsl JUHUK Aq =
0,65 MkM BO BTOpoM mopsiike paBeH 45°. Haiitu yron nudpaxuuu aist muaun Ay = 0,50 MKM B TpeTbeM
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6. Ha cTexisiHHBINM KIMH HOPMAJIbHO K €r0 I'PaHu NaZaeT MOHOXPOMAaTUYECKUM CBET C IJIMHOU BOJI-
Hel A = 0,6 MKkM. B Bo3HHKIIIEH Tpu 3TOM HHTEp(EPEHIIMOHHOM KapTHHE HA oTpe3ke jauuHoi | = 1 cm Ha-
omomaercs 10 mosoc. OnpeneauTs TPEIOMIISIOMNN Yo 0 KinuHa.

7. Ha nuadparMy ¢ KpyribsIM OTBEPCTHUEM paJuycoM I = 1 MM IajaeT HOpMaJbHO MapauleIbHbIHI
My4OK cBeTa AnuHOM BoiHBI A = 0,05 mMxM. Ha myTu mydeit, mpomeamux depe3 OTBEPCTHE, MOMEIIAI0T
sKpaH. OnpeaenuTh MaKCUMaIbHOE PACCTOSHUE bmax OT LEHTPa OTBEPCTHS IO dKpaHa, MPU KOTOPOM B
HeHTpe TUuPaKIUOHHON KapTHHEI elle OyaeT HabIrAaThCsl TEMHOE TSTHO.

8. Ha menp mupunoit a=0,1 MM HOpMasbHO MaJaeT napajuiebHbIM My4OK CBETa OT MOHOXPOMATHU-
yeckoro ucroynuka (A=0,6 mxm). Onpenenuts mWUpUHy | HEHTPaIbHOrO MakcUMyMa B AU(paKIIMOHHON
KapTUHE, IPOEUUPYEMON C ITOMOIBIO JIMH3bI, HAXOALIEHCS HENOCPEACTBEHHO 3a ILIEJIbI0, HA SKpaH, OT-
CTOSAILIMUH OT JINH3bI HAa paccTossHuu L = 1 m.

9. Yron makcuManbHOH HOJSAPU3ALUU IPU OTPAKEHUU CBETA OT KPUCTAIa KAMEHHOW CONU o =
57°05'. OnpenenuTh CKOPOCTh PACIIPOCTPAHEHUSI CBETA B 3TOM KpHUCTaLIE.

10. Yron wMexay IUIOCKOCTSMM NPOIYCKaHHs IOJsApU3aTOpa W aHanusaTopa paseH 45°. Bo
CKOJIBKO pa3 YMEHBUIMTCS MHTEHCHBHOCTbH CBETa IIPU MPOXOXKJIEHUHU depe3 moispuzarop? Bo ckoibko
pa3 yMEHBIINUTCS UHTCHCUBHOCTb CBETA IPU IPOXOXKACHUU Yepe3 CUCTEMY IOJIIPU3aTOp-aHAIU3aTop?
[loTepu Ha oTpakeHUE U MOTJIOLIEHUE CBETa KaK B MOJIIPU3ATOPA, TAK U aHAIM3ATOPE COCTaBIISIIOT 5 %o.

11. Ilyuok ecTeCTBEHHOTO CBeTa Ia/laeT Ha MOJUPOBAHHYIO IOBEPXHOCTh CTEKJIIHHOM MIacTuHbI (N
= 1,5), morpy»eHHo# B KUJIKOCTh. OTpakeHHBIN OT IJIACTUHBI IMY4OK CBeTa oOpazyer yron ¢ = 97°c¢
NaJaroIuM IydkoM. OTNpenesuTh noKas3aTeib NPEJIOMIICHUS Ny KUAKOCTH, €CIM OTPaKEHHBIN CBET I10JI-
HOCTBIO MOJISIPU30BAH.

12. HaiiTi KOHIIeHTpaluo cBOOOIHBIX 3JIEKTPOHOB HOHOC(hEPHI, €CIIH JUIsl pailOBOJIH C YaCTOTOH V
= 100 MI'ny ee noka3zarens npenomienus n = 0,90.

13. DHepreTHueckas CBETUMOCTh a0COMIOTHO yepHoro Tena M = 3,0 Br/cm?, Onpenenuts JUIMHY
BOJIHBI, OTBEYAIOLIYI0 MAaKCUMYMY UCIYCKaTEIbHOW CLIOCOOHOCTH 3TOTO Tea.

14. Dnextpuyeckas neub notpedaser MomHocte N = 500 Bt. TemnepaTypa Ha BHYyTpeHHEH MO-
BEPXHOCTH  IPU OTKPBITOM HeOosbmoM otBepctuu muamerpoM d = 5,0 cm pasna 700°C. Kakas
4acTh O MOTPeOIsIEMOI MOIIIHOCTH pacceuBaeTcs CTEHKaMu?

15. Onpenenuts AIUHY BOJHBI, COOTBETCTBYIOILYI0 MAKCUMYMY SHEPTUU W3Jy4EHUS JaMIlbl HaKa-
JTUBaHM, OTpeOIstomiei MomHOCTh 10 BT, [Ininna vutu Hakana | = 15 cm, auamerp d = 0,03 mm. Hutsb
Hakana H3JIydaeT Kak cepoe Teno ¢ ko3dduuuenrom nornomenus 4 =0,3, a 20% norpebiseMoii 3Hep-
T'UH TIepEeIaeTCs APYTUM TellaM BCIIEICTBUE TEIIONPOBOIHOCTH U KOHBEKIIMH.

16. ITpu 3axBaTe HEUTPOHA AAPOM Li° IIPOUCXOOUT sIEpHAst peaKLIUs Li®+n— T+He" s KOTOPOH
BeLenseTcs sHeprus Q = 4,8 MaB. Halitu pacnpenenenne 3HEprun Mexay NpoAyKTaMHU peakLuu, CUu-
Tas KHHETUYECKYIO SHEPTUIO UCXOIHBIX YaCTHUI] MPEHEOPEKUMO MaJIOi.

17. Ilpu cnusiHum AeUTpoHa ¢ aapoM L1~ mpoucxoauT siiepHast peakius Li® +d — n + Be’, B xoto-
poit Beiensiercst sHeprus Q = 3,37 M»aB. Cuntas KHHETHUYECKYIO YHEPTHIO UCXOIHBIX YaCTUIl TpeHeOpe-
KUMO MaJIoi, HAMTH pacripeieieHue SHEPTUN MEXTy MTPOIYKTaMH PEaKIIHU.

18. Tlnockuii anrOMUHUEBBIN AMEKTPO OCBEIIAECTCS YIbTPa(pUOIETOBBIM CBETOM C JUIMHOM BOJIHBI A
= 8,30 x 10~* m. Ha kakoe MaKCHManbHOE PACCTOSIHHE OT ITOBEPXHOCTH SIIEKTPO/IA MOKET YAAIUTHCS (o-
TODJIEKTPOH, €CJIM BHE AJIEKTPOJIa UMEETCS 3a/iep KUBarolllee dJIeKTpUUEcKoe MoJie HanpsbkeHHocTH E =
7,5 B/em? Kpachas rpannia (GpotodddexTa Jis alOMHHNS COOTBETCTBYET JUTHHE BOMHBI A = 33,2 x 107
M.

B ¢wunmane ucnonb3yercs cucrteMa ¢ TPaaUIIMOHHOM MIKAJIOW OIEHOK — "oTim4uHo", "Xopomo",
"yIOBIIETBOPUTENBHO", "HEYIOBIETBOPUTENILHO", "3auTeH0", "He 3auTeHO" (nayee - mATHOANIbHAS CHUC-
TeMa).

@opMbl TPOMEKYTOUHOM aTTECTAllMM 110 HACTOSILEN AMCUMIIIMHE — 3k3ameH (1-i u 3-i cemect-
PBI) 1 3a4€T C OICHKOM (2-# cemecTp).
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HpI/IMeHHeMHe KpUTCpUHU OLICHUBAHUA I10 JHCHUIIIIMHAM (B COOTBETCTBUHU C HHCTPYKTHBHBIM

nucemom HIY MDMU ot 14 mas 2012 roga Ne 1-23):

Ouenka Kpurepuu onieHku pe3ynbTaToB
0 TUCLUII- 00y4YeHHS 10 JUCLIUTUINHE
JIMHE

«oTIu4HO»/ | BeIicTaBisercss oOyuaromemMycs, oOHapYKUBIIEMY BCECTOPOHHEE, CHCTEMATUYECKOe U

«3a4TEHO r1y0OKOe 3HaHUE MaTepUaIOB U3YYEHHOMN AUCHUIUIMHBI, YMEHUE CBOOOIHO BBIMIOJIHATD

(oTmm4HO)»/ | 3a7aHuUs, MPEAYCMOTPEHHBIE IPOTPAMMOi, YCBOMBIIMIA OCHOBHYIO U 3HAKOMBIN C J0-

«3a4TEHO» MOJIHUTENILHON JIUTEpaTypoil, peKOMEHI0BaHHOM paboyeil mporpaMMoi AUCHUIIINHBL;
NPOSIBUBIIEMY TBOPUYECKUE CIIOCOOHOCTH B MOHUMAHHH, U3JI0KEHUH U UCTIOIb30BaHUN
MaTepuajoB U3yYEHHOW AUCIMILIUHBI, OE3ylpeYHO OTBETHUBIIEMY HE TOJIBKO Ha BO-
pockl Omiera, HO U Ha JIONOJHUTENIbHBIE BOIPOCHl B paMKax pabodeil mporpaMmbl
JUCLUIUINHBL, IPaBUJILHO BBIIIOJIHUBILIEMY IIPAKTHYECKOE 3a1aHue. OLeHKa 1o Jucuu-
IUIMHE BBICTABIIAIOTCS 00Y4aroIIEeMycCs C Y4ETOM pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenmuu, 3akperi€HHble 3a TUCHUIUIMHOMN, c(hOpMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIW.

«XO0po1IoY/ BrictaBnsercs oOyuaroniemycs, oOHapyKUBIIEMY MOJHOE 3HAHHWE MaTepuana U3y4eH-

«3a4TEHO HOM JAMCLUIUIMHBI, YCIIEIIHO BBIMOIHIIONIEMY IPEAYCMOTPEHHBIE 331aHUS, YCBOUBIIIE-

(xopor0)»/ My OCHOBHYIO JIUTEPATypy, PEKOMEHJOBAHHYIO padouell MporpaMMoil JAUCHHUILIHHBL;

«3a4TEHO» [IOKAa3aBIIEMY CHCTEMAaTHYECKUM XapaKTep 3HaHUM IO JUCUUIUIMHE, OTBETUBIIEMY Ha
BCE BOIPOCHI OWieTa, MPaBUILHO BHIMOJHUBIIMI MPAKTHUECKOE 3a/aHue, HO JIOMyC-
TUBIIUI IpU 3TOM HENPUHLMNHAIbHBIE OMMOKU. OLEHKa 10 AUCLUUIIIIMHE BBICTaBIIS-
IOTCS1 00y4aroLIeMycsi ¢ yYETOM pe3yJIbTaTOB TEKYLIEr0 KOHTPOJIS.
Komnerenuuu, 3akperui€éHHble 3a AUCUUIUIMHON, c()OPMUPOBAHBI Ha YPOBHE — «IIpPO-
JIBUHYTBIN).

«yInoBJIETBO- | BricTaBisiercss oOydaroniemycs, 0OHapy>KMBILIEMY 3HAaHHE MaTepuasia U3yu4eHHOU JHC-

PUTETBHOY/ LUIUIUHBL B 00beMe, HEOOXO0IMMOM IS AajbHeliel yueObl U npeacTosueil paboTsl

«3a4TEHO 10 MpoQeCccuu, CIPaBIISIONIEMYCSI C BBIIOJHEHUEM 33/aHUN, 3HAKOMOMY C OCHOBHOM

(ynoBieTBo- | IUTEpaTypoil, peKOMEHJOBaHHOW pabouel mporpaMMoi TUCIUILTUHBI; JJOMYCTUBIIEMY

PUTENBbHO)»/ | HOTPEUIHOCTh B OTBETE Ha TEOPETHUYECKHE BOIPOCHI W/MIIM MPU BHIIOJHEHUH MPAKTH-

«3a4TEHO» YEeCKUX 33J1aHuil, HO 00JajaroleMy HEOOXOAWMBIMU 3HAHUSAMH JUISI UX YCTpaHEHHUs
M0Jl PYKOBOJCTBOM IIperojaaBaressi, JM00 HENpPaBWJIbLHO BBIMOJHHUBIIEMY IMpaKTHYe-
CKO€ 3aJ]aHKe, HO 110 YKa3aHUIO NIPENoAaBaTessl BBIIOIHUBIIEMY APYTHE IPAKTHYECKHE
3a/IaHMS U3 TOTO K€ pasziesa JUCIUIUIMHBL..
Komnerennuu, 3akpeni€HHble 3a TUCIUIUIMHON, chOpMUPOBAaHBI HA YPOBHE — «I10PO-
TOBBINY.

«HEyAOBIIE- BricraBnsercs oOyuaromemycs, 0OHapy>KUBIIEMY Cepbe3Hble MPOOEbl B 3HAHUAX OC-

TBOPHUTEIb- HOBHOT'O MaTepHajla W3Y4YeHHON JUCHMIUIMHBI, JOMYCTHBIIEMY IpPUHLIUINAIbHBIE

HO»/ HE 3a- OLIMOKH B BBIIIOJHEHUU 3a/laHUM, HE OTBETUBIIEMY Ha BCE BOIPOCH! OMIeTa U JIOMOJ-

YTEHO HUTEJIbHbIE BOIPOCHI M HEMPABWIBHO BBIIOJHUBIIEMY NMPAKTUYECKOE 3aaHue (Hempa-
BUJIHOE BBINIOJIHEHUE TOJIBKO IPAKTUYECKOTO 3aJaHMsl HE SBIAETCS OJHO3HAYHOMN
MPUYMHOM /1711 BBICTABIIEHUS OLICHKH «HEYI0BJIETBOPUTENbHOY). Kak mpaBuiio, oneHka
«HEYJIOBJIETBOPUTEIBHO CTAaBUTCA CTYIEHTaM, KOTOPbIE HE MOTYT MPOJIOJIKUTh 00y4e-
HUE 0 00pa30BaTeIbHON MporpamMme 0e3 JOMOJHUTEIBHBIX 3aHATUA MO COOTBETCT-
Bytomeil auctumuinHe. OleHKa 1Mo AUCHUILIMHE BBICTABIISIOTCS o0yyatomeMycs ¢ yué-
TOM PE3YyJIbTATOB TEKYIIEr0 KOHTPOJIS.
KommnereHum Ha ypoBHE «IIOPOTOBBIN», 3aKPEIUIEHHBIC 38 TUCIUILIMHON, HE CPOpPMHU-
pPOBaHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4eOHoe 1 yueOHO-1a00paTOpPHOE 000Py10BaAHHE

VYueOHast ayauTopus U IPOBEICHHS JEKIHHA, TPAKTHYECKUX 3aHIATUH, TPYIIOBBIX U WHAUBHIY-
QJIBHBIX KOHCYJIBTAIUH, TEKYILEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCcTaluy, OCHALICHHAS:
- CIIEMAIM3UPOBAHHON MEOEIbIO; TOCKOW ayIUTOPHOM.

Jiis mpoBeieHust 3aHATHI 1a00paTOPHOTO TUIA UCTOIB3YIOTCS CIICIHATU3UPOBAaHHbBIE JabopaTo-
puu:
nabopatopus A-219 «MexaHuka U MOJIEKyIsIpHas (hU3MKa», pacroiokeHHas no azapecy 214013,
r. CMoneHcK, DHepreTuyecKuit mp., 1.1, 31annue sHepreTH4eckoro HHCTUTYTa (J1abopaTtopHbIil Kopiryc Ne
2).
Jlaboparopus ocHalleHa eCTHAANATHIO Ta00PATOPHBIMU CTEHIaMU:
. I3yuenue MeTo0B NMPSAMBIX U KOCBEHHBIX U3MEPEHUH U 00paboTKa UX PE3yIbTaTOB
. Isyyenne MeTo10B 00pabOTKHU pe3yIbTaTOB MPSIMbIX MHOTOKPATHBIX U3MEPEHUN
. I3y4yeHue TMHAMUKHU BPalIAIOLICCS CUCTEMBI TEI
. OmnpeneneHrie MOMEHTA HHEPIIMH BPAIIAIOIIEHCS CUCTEMBI Tell
. M3yuenne konebannii MaTeMaTHUECKOTO MasiTHAKA
. Usyuyenue konebanuii (pu3nM4eCKOro MasiTHUKA
. Onpenenenre MOMEHTa HHEPIIUH KOJIECAa METOJIOM KOJIeOaHu
. Onpenenenrie MOMEHTa UHEPIMH U TpoBepKa Teopembl Ll TeitHepa mpu nmomoiu TpuduiIspHo-
ro noJiBeca.
9. Onpenenenne Maccbl MOJISI BO3yXa
10. ITposepka 3akona boitng-Mapuorra u [lansToHa
11. Onpenenenne OTHOLIEHUS MOJSPHBIX TEIIOEMKOCTEN
12. Onpenenenue k03 PUIIEHTa BHYTPEHHETO TPEHUS BA3KOM KUAKOCTU
13. Onpenenenue ko3P puIieHTa BHYTPEHHETO TPEHUS U CPEAHEH JUTMHBI CBOOOIHOTO podera
MOJIEKYJ BO3/lyXa
14. VI3yueHnune coOCTBEHHBIX KOJIEOAHUN CTPYHBI METOJIOM pe30HaHCa
15. Onpenenenue CKOPOCTH 3ByKa B BO3/1yX€ U OTHOIIECHHUS MOJIIPHBIX TEMJIOEMKOCTEH /171 BO3-
JlyXa METOAOM CTOSTYMX BOJIH
16.0mnpenenenne ko3P GuIlMeHTa TEIIIOMPOBOAHOCTH BO3/1yXa METOJIOM HArpeTON HUTH

0N DN W~

nabopatopus A-201 u A-217 «DOneKkTpuYecTBO W MarHeTU3M», DPACHOJIOKEHHAs IO aapecy
214013, r. CMoneHcK, DHepreTuyeckuil mp., A.1, 31aHue sHepreTH4ecKoro MHCTUTYyTa (J1abopaTOpHBII
kopiyc Ne 2).
JlaGopaTopus OCHaIlleHa CEMHA/ILAThIO JJAOOPATOPHBIMU CTEHAAMHU:
. 3y4yeHne 3aBUCUMOCTH MOLTHOCTH UCTOYHHUKA TOKA OT CONPOTUBIICHUS HArPy3KH
. DKcIiepuMeHTalIbHOE U3ydeHrne 00001eHHoro 3akoHa Oma
. OnpezneneHne eMKOCTH KOHJEHCATOPOB MOCPEICTBOM OaNTIUCTUYECKOTO TajlbBaHOMETPA
. I3ydyeHne mpoueccoB 3apsIK1 U pa3psIKU KOHAEHCATOpa
. I3ydyeHne xapakTepuCTHK BaKyyMHOTO JIMOJa U TPOBEPKA 3aKOHA «TPEX BTOPHIX»
. MccrienoBanrie MarHUTHOTO TOJISL COJIEHON A
. UccnenoBanne MarHUTHOM MHAYKIIUHU B XKelle3e OaJITMCTUUECKUM METO/I0M

. OnpeneneHye OTHOUIEHMS 3aps/ia JIEKTPOHA K €r0 Macce METO/I0M OTKJIOHEHHSI B MArHUTHOM
nosne

9. M3yuyeHue 31MeKTPOHHOTO OCIIILIOrpada

10. U3yuenwue ¢ dexra Xonna

11. CHsTHE pE30HAHCHON KPUBOM KOJICOATEIIHHOTO KOHTYPA U ONIPECIICHHE

03O0 DN W —
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12. Ero no6potHOCTH

13. M3y4yeHue penakcalmoOHHBIX KOJIeOaHUA B CXeMe ¢ HEOHOBOM JIaMITOM

14. U3mepeHue conpoTUBIEHHS PE3UCTOPOB C MIOMOIIBIO 3aKkoHa OMa

15. VI3yueHue siBIEHUS TEPMOAIEKTPOHHONU YMUCCUH U OTIpeiesieHUue paboThl BHIXOIa 3JIEKTPOHA
16. N3yuenne 3akoHa OMa /1715 Liernei mepeMeHHoro ToKa

17. Onpenenenue OTHOIIECHUS 3apsiia AIEKTPOHA K €T0 Macce METOJIOM OTKJIIOHEHUS B DJIEKTpHYe-
CKOM I10JI€

naboparopus A-215 «OnTuka u aToMHas Qusmka», pacnonoxenHas no agpecy 214013, r. Cmo-
JIEHCK, DHEPreTUYECKUM Tp., 1.1, 31aHue IHEPreTHIECKOTo HHCTUTYTA (J1abopaTopHbIi Kopmyc Ne 2).

JlaGopaTopust ocHaleHa YeThIpHAALATHIO TA00OPATOPHBIMU CTEHIAMHU:

1. Onpenenenue CBETOBOM BOJIHBI C MOMOIIBI0 OUIpu3Mbl OpeHens

2. OnpeneneHue AJIMHBI CBETOBOM BOJIHBI C IOMOIIIBIO KoJiell HeroToHa

3. UccnenoBanue 3aBUCMOCTH TIOKa3aTels MIPEIOMIICHUS BO3/[yXa OT JIaBJICHUS C IIOMOIIBIO WH-

tepdepomerpa Penest

4. OnpeneneHue UIMHBI CBETOBOM BOJIHBI METOIOM AU(PPAKIIMU OT OJHOM IIEITH

5. Onpenenenune IIHMHBI CBETOBOM BOJHBI P MOMOIIH AU(PPAKIUOHHON PEIICTKH

6. M3ydeHune 3aKOHOB MOJSPU3AIIH CBETa

7. UccnenoBanye qUCHIEPCUUN CTEKIISIHHON MPU3MBbI

8. N3yuenue aucnepcuu

9. UccnenoBaHue TEIIOBOIO U3IYyYEHUS

10. M3mepeHne BBICOKHX TeMIEepaTyp C MOMOIIBI0 ONTHYECKOTO MUPOMETPa

11. Vi3yueHnue OCHOBHBIX 3aKOHOB BHeEIIHET0 (oTodddekra

12. Buemnuit porosdpdexr

13. U3ydenwue criekTpa BOIOpOIa

14. N3yueHne napaMeTpoB JIa3€PHOTO U3ITyYeHUS

Jiis camocTosTeNnbHON PaboThl 00yUarOIIKXCS [0 JUCIUIUIMHE HCIIONIb3YeTCs MOMELIeHNE IS
CaMOCTOATENLHON PaboThl 00yUYarOIINXCS, OCHAIIIEHHOE:

- CNIELMAIN3UPOBAHHONW MeOeNbIo; TOCKON aylUTOPHOM; MepCOHATBHBIM KOMIBIOTEpAMH C IMOJ-
kioueHueM k cetu "MutepHet" u noctynom B DQUOC dununana.

8. OBECIIEYEHUME OBPA30OBATEJIBHOI'O MPOLECCA JJIs1 JINIL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U THBAJINIOB

B X0[4¢e peai3allu JUCHUILUIAHBI UCITOJIB3YIOTCA CICAYIOMIUC JOMOJHUTCIIBHBIC MCTOABI O6y‘-IC-
HUA, TCKYIICTO KOHTPOJIA YCIIECBAEMOCTH U HpOMe)KyTOqHOﬁ arTecTaliinuu O6yanOHlHXC${ B 3aBUCHMOCTH
OT UX MHAUBHUAYAJIBbHBIX 0COOEHHOCTEHA:

JJIA CJIeNbIX U CJIa00BUASIIUX:

- IEeKIUH 0(hOPMIISIFOTCS B BHJIE SJIEKTPOHHOIO JJOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO0 KOMIIBIOTEpa
CO CHEUAIN3UPOBAHHBIM IPOrPaMMHBIM 00€CIIEUEHHEM;

- IUCbMEHHBIE 3aJ]aHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHELMATU3UPOBAHHBIM IPOTrPaMMHBIM
o0ecrieueHrneM, Uik MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIWBUyalbHOE paBHOMEpHOE ocBemleHue He MeHee 300 mrokc;

- 17151 BBITIOJTHEHUS 3aJjaHUsI IPU HEOOXOIMMOCTH MPEIOCTABIISETCS YBEIMUNBAIOIIEE YCTPOUCTBO;
BO3MOYKHO TaK)Xe UCIOJIb30BaHUE COOCTBEHHBIX YBEIHMUMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIMYEHHBIM HIpU(TOM;

- DK3aMeH U 3a4€T MPOBOAATCSA B YCTHOH (hopMe WM BBINOJHSIOTCS B MUCBMEHHON (opme Ha
KOMIIBIOTEPE.
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AJIS1 TIIYXHX U ¢J1200C/IbIIIALINX:

- JIEeKIIMHU OQOPMIISIOTCS B BUJIE SIEKTPOHHOTO JJOKYMEHTA;

- MUCHbMEHHBIE 33JIaHUs BBITIOJIHAIOTCS HA KOMITBIOTEPE B TUCHbMEHHOM (hopMme;

- DK3aMeH U 3a4€T MPOBOJAATCS B MUCbMEHHOM (hopMe Ha KOMIBIOTEPE; BO3ZMOKHO IIPOBE/ICHUE B
(dbopMe TecTHpOBaHUS.

JJIS1 JIML ¢ HAPpYLIEHUsIMHM ONIOPHO-ABUIaTeIbHOI0 aNNapara:

- IEeKIUH 0(hOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO0 KOMITBIOTEpa
CO CHELUAIU3UPOBAHHBIM IIPOrPAMMHBIM 00€CIIEUCHUEM;

- IUCbMEHHBIE 3aJJaHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHELMAIU3UPOBAHHBIM IPOTrPaMMHBIM
o0OecIieueHueM;

- DK3aMeH U 3a4€T MPOBOAATCSA B YCTHOH (hopMe WM BBINONHSIOTCS B MUCBMEHHOH (popme Ha
KOMITBIOTEPE;

- HCTIONIB3YETCs CennanbHas yaeonas aynutopus st mui ¢ JIOB3 — ayn. 106 rmaBHOro yuebHO-
ro kopmyca no agapecy 214013, r. CmonieHcK, DHepreTuueckuil np-a, 4.1, 31aHue 3HepreTu4ecKoro uH-
cTUTyTa (OCHOBHOM KOPITYC).

[Tpy HEOOXOIUMOCTH MpeTyCMaTpUBAETCsl YBEIMUEHUE BPEMEHU /ISl TOITOTOBKU OTBETA.

[Iponienypa mpoBeACHUST MPOMEXKYTOYHOH aTTecTaluu s OOydYalolIMXCS YCTaHABIMBACTCS C
y4€TOM UX HHAUMBUAYaAJIBHBIX Icuxopuznueckux ocobeHHocrell. IIpomexyTouHas arTectanus MOXET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

IIpu mpoBeneHUMM TPOLEAYPHl OLEHUBAHMUSA PE3YJIbTaTOB OOy4YeHHs] MpeaycMaTpHUBaeTCs
HCIIOJIb30BaHUE TEXHUUYECKUX CPEACTB, HEOOXOAUMBIX B CBA3M C WHAMBHUIYAJIbHBIMH OCOOEHHOCTSIMHU
oOydaromuxcsi. OTH CpeACcTBa MOTYT OBITh INPEJOCTaBIEHBbl (HINAIOM, MM MOTYT HCIIOJIb30BAThHCS
COOCTBEHHBIE TEXHHUYECKUE CPEICTBA.

[TpoBeneHune mpoueaypbl OLIEHUBAHMS PE3yIbTATOB OOy4YeHMs JOIyCKaeTcs C MCIOJIb30BAaHUEM
JUCTAaHIIMOHHBIX 00Pa30BaTeNbHBIX TEXHOJIOTUH.

ObecneunBaeTcs J0CTYNl K MHH(POPMALMOHHBIM M Oubauorpaguyeckum pecypcam B cetu M-
TepHeT JJIs KaXJ10ro odydaromierocs B popmax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3]I0pPOBbS U BOC-
npUATUS UHPOPMALUK:

AJISL CJIenbIX M CJIa00BHASIIIUX !

- B IEYaTHON (pOopMe yBETMUEHHBIM HIPUPTOM;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

AJISl TJIYXHX U €J1200CbIIIALUX!

- B IeyaTHOH opme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

AJ1s1 00y4aroIUXCcsl ¢ HAPYIIEHUSIMA ONIOPHO-IBHUIaTeJIbHOIO aNnapara;

- B Ie4aTHoO# opme;

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodpaiina.

9. VYYUEBHO-METOANYECKOE U TH®OOPMAIIMOHHOE OBECIIEUEHUE
AN CHUIIIINHBI
OcHoBHas1 iuTEeparypa:

1. CaBenwe, U. B. Kypc obmeli pusuku : yaedHOe mocodue : B 3 Tomax / U. B. CaBenbeB. — 19-¢
u3n., crep. — Cankr-IlerepOypr : Jlanb, 2019 — Towm 1: Mexanuka. MonekymnsipHas ¢pusuka — 2020. —
436 c. — ISBN 978-5-8114-5539-3. — TekcT: ay1eKTpoHHBIH // JIaHb : AIIEKTPOHHO-OMOIMOTEYHAS CHC-
tema. — URL: https://e.lanbook.com/book/142380

2. Cagenbes, . B. Kypc ob6meit ¢pusmku : yueOHoe nmocobue : B 3 tomax / M. B. CaBenbeB. — 13-¢
u3 ., crep. — Cankr-IletepOypr : Jlans, [0. 1.]. — Towm 3: KBantoBas ontuka. AtomHas ¢usuka. Ousnka
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TBepnoro tena. Gu3nmka aTOMHOrO sipa u 3iaeMeHTapHbix yactuy — 2019, — 320 ¢. — ISBN 978-5-
8114-4598-1. — Texkcr : snekTpoHHBIA // JlaHb : 31EKTpOHHO-OMOMMOTe4YHass cucrtema. — URL:
https://e.lanbook.com/book/123463

3. CasenneB, U. B. Kypc o6mieit ¢usuku : yuebnoe mocodue : B 3 tomax / M. B. CaBenseB. — 15-¢

u3n., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Towm 2 : DnekTpudecTBo U MaraeTu3M. Bomael. OnTu-
ka — 2019. — 500 c. — ISBN 978-5-8114-3989-8. — Texkcr : snekrpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/113945

4. Cagenbes, . B. Kypc dbusuku : yaednoe nocodwue : B 3 tomax / M. B. CaBenbeB. — 6-¢ uzn., crep.
— Cankr-IletepOypr : Jlans, [6. 1.]. — Tom 2 : DnekrpudectBo. Konebanus u BonHbl. BonHOBas onTrka
— 2019. — 468 c. — ISBN 978-5-8114-4253-9. — Tekct : anexkTpoHHbIH // JlaHb : 37€KTpOHHO-
oubnuoreunas cucrema. — URL.: https://e.lanbook.com/book/

JloToJTHUTEeIbHAS JIUTEPATypa:

1. dernad A. A., SABopckuii b. M. Kypc duszuku: Yueb. [Tocobue st BTy308B.- 3-¢ U311, Hcnp.-M.:
Bercur.mkomna., 2001. -717 c. - ISBN 5-06-003556-5

2. Jletmad A. A., SABopckuii b. M. Kypc ¢pusuku: Yueb. [Tocobue st BTy30B.-4-¢ u3., ucnp- M.:
Beicrr.kosna., 2002. -718 c.- Pexxum noctymna bookree.org>reader?file=760298

3. Tpopumona T.U. Kypc dusuku: Yueb. [Tocobue ms By30B.- 17-¢ u3a. crep. - M.: Beicm. miko-
na. 2008.— 542 c.-ISBN 5-06-003634-0

4. YeproB A. T'., BopoOreB A. A. 3agaunuk no ¢usmke. 5-¢ musnm. mepepad. u jom. - M.: Beicm.
mxosna., 1988 — 496 ¢

CnHcok aBTOPCKMX MeTOAMYECKHX Pa3padoToK.

1. Onucanust 1a00OpaTOPHBIX PabOT MO PU3UKE U METOANYECKHE YKa3aHUsI K HUM. DJIEKTPUYECTBO U
maruetusm./ . A. Apmnaenko, B. E. Banos, B. A. Haiinenos, I'. B. Cenuiies.- CMoneHCKU# (rna
I'OYBIIO «MBU(TVY)», 2009. - 76 c.

2. JJabopaTopHBIi PAaKTUKYM 10 ONITHKE. Y4yeOHoe mocobue mo nucuuruinaaM «Pusnka» u «Oc-
HOBBI onTukWY./ benskoB M. B., Cenumies I'. B., UBanos B. E., Haiinenos B. A.., [llupokux T. B.- PO
¢unmnana MOU B r. Cmonencke. Cmornenck, 2011. - 88c.

3. IlpakTuyeckue 3aaHus 1O ONTHKE: Y4yeOHoe nocobue no qucuunirnHaM "dusuka', «OCHOBbI
ontuku»./ bensikoB M.B., Cenumies I'. B., UBanoB B. E., [lanuenxo C. B., Hlupokux T. B.- PUO ¢unua-
na 'OY BIIO "MDMU (TVY)" B r. Cmonencke. Cmonenck, 2010. — 92c¢.

4. Iupokux T.B. COopHUK TecTOBBIX 3aJaHUil Mo (u3uke: yyeOHO-TIpakTHUeckoe u3nanue/ [lu-
poxux T.B., Banos B.E., Cenumies ['.B., Haitnenos B.A., Cmonenck: ¢unuan TOYBIIO «MOU(TY)» B
r. Cmonencke, 2009, - 88 c.

5. Cenumes I'.B. ®usnyeckue nzmepeHus u ux oopadborka. Meroauueckue pekomennanuu/ Cenu-
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