MuHHCTEPCTBO HAYKH U BbICIIero oopa3osanusi P@®
denepaibHOE TOCYIaPCTBEHHOE 0I0/IKeTHOE 00pa30oBaTe/IbHOE YUPEeKIeHUe
BbICIIET0 00pa30BaHUA
«HaumoHanbHBIM HCCJIEI0BaTENbCKUN YHUBepcUuTeT «MIN»

duanana PI'BOY BO «<HNY «MDHN» B r. BoslzkckoM

Hanpasaenue noarorosku: 13.03.02 DiiekTpoIHepreTHKa 1 3J1eKTPOTEXHUKA

HaumeHnoBaHue 00pa30BaTeIbHON NPOrpaMMbl: JJIEKTPOIHEPreTHYECKHe CHCTeMbI U [H(POBbIe TEXHOI0-
run, llndpossie cucTeMbl pesieiiHON 3a1IUTHI 1 ABTOMATHKH, ['HAPO3JIeKTPOCTAHIMY H I (POBLIE TEXHOJIO0-

Trum, I/IHTeJIJIeKTyaJII)HaH B0O300HOBJIsIEMAas JHEPreTUuKa

YpoBenb o0pazoBanus: akajaBpuat

®Dopma 00yUeHHsI: OUHAs

Pabouasi nporpaMma JHCHUILIUHBI

OU3NKA
Baok: Baok 1 «Incuunaudbl (MOLYJIN)>»
YacTb 00pa3oBaTeJbHOI NPOrpaMMBbI: Oos3arenbHas
HNupexe AMcUMNIMHBI 10 Y4eOHOMY IJIAHY b1.0.10

prlIOCMKOCTb B 3a4Y€THBIX ¢AMHHUIAX:

2 cemecTp — 6
3 cemecTp — 6
Bcero — 12 yacos

Yacos (Bcero) no yueOHOMY IJIAHY:

432

Jlexknun

2 cemecTp — 16 yacoB
3 cemecTp — 16 yacoB
Bcero — 32 yaca

IpakTHyeckne 3aHATHSA

2 cemecTp — 32
3 cemectp — 32
Bcero — 64 yaca

JlaGopaTopHbie padoThI

2 cemecTp — 16 yacos
3 cemecTp — 16 yacoB
Bcero — 32 yaca

KoncyabTanuu nmo kypcosomy npoexry/ padore

Y4eOHBIM ILUIAHOM He MPeyCMOTPeHbI

CamocrosiTesbHast padora

2 cemecTp — 116 yacos
3 cemecTp — 116 yacon
Bcero — 232 yaca

BKJIrFO4asd:

PI'P

2 cemecTp — 18 yacos
3 cemectp — 18 yacoB

HpOMe)KyTO'—IHaﬂ aTTeCTanus:

3K3aMeH 2 cemecTp — 2,5 yaca

JK3aMeH 3 cemecTp — 2,5 yaca
KonTpoas:

JK3aMeH 2 cemecTp — 33,5 yaca

JK3aMeH 3 cemectTp — 33,5 yaca

Boskexkuii 2023
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JIOLIEHT P B.I'. KynskoB
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PyxoBonutens obpasosarensHoil nporpammel Lludpossie cucteMbr PEJICHHO 3alllUTHI 1 aBTOMATH-
KH

Houent kadenpsl DHEPreTHKH, K.T.H., 2 -
JIOLIEHT E.I'. 3ennna

(1OMKHOCTD, Y4eHas CTENeHk, yUeHoe 3BaHHe) (hoanuds) (paciundposka noanuck)

PyxoBonutens oGpasosarensHex mporpamm I'uaposnektpocTanuy u nugpossie TexHoyoruu, M-
TeJUIEKTyalbHasA BO30OHOBIsAEMast SHEPreTHKA

HouenT xadeaps! DHepreTHKH, K.T.H., ﬂ /(/‘//

JIOTIEHT I1.B. Illamurynos
(10/mBKHOCTD, y4eHas CTENeHb, YHEHOE 3BAHNE) (noan¥ce) (pacumipoBka noanucu)
COI'JIACOBAHO:
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1. HEJIN U 3AJAYU OCBOEHUSA JUCHUITJIMHBbI

Heab ocBoeHHS] TMCUMIJIMHBI - 03HAKOMJICHHE C OCHOBHBIMHU (PU3NYECKUMU 3aKOHAMH OKPYXKAIOIIETO MHpa st (JOPMUPOBAHUS MaTEpHUATUCTHYC-
CKOr'0 B3rJs11a Ha sSABJICHUS ITPUPO/JIbI.

3agayamMu JUCHMILIMHBI ABJISIOTCS:

- MpUOOPETEHNE HABBIKOB PEIICHUs (PU3NUECKHUX 3a/1a4;

- OCBOCHHE METOJIOB IIPOBEICHHS SKCTIIEPUMEHTA 1 00paOOTKH €ro pe3yabTaToB;

- OCBOCHHE 3HAHMM 110 COBPEMEHHOMY COCTOSIHUIO (PU3NYECKUX HCCIIeI0OBaHU;

- (hopMupoBaHNEe HAYYHO-TEXHHUECKOTO KPYro3opa.

®opmupyemble 'y 00ydaromerocs KOMIETeHIIUM U 3allJIJaHUPOBAaHHBIC Pe3yJabTAThl 00y4eHUsl N0 AMCIUILIMHE, COOTHECEHHbIE C MHIAMKATOPAMH
OCTHKEHHUS KOMIIETEeHIHI

Koa n HauMeHoOBaHNe KOMIIETEHIIHH Koa n HaumeHoBaHHe HHANKATOPA JOCTUKCHUSA 3aHJIaHHp0BaHH]>Ie pe3yJabTaTbl oﬁyqem/m
KOMIICTCHIIMH

3HATh:

— (puznyeckre OCHOBBI MEXaHUKHU, TEPMOJANHAMUKH,
MOJIEKYJISIPHON (DU3UKH, DIIEKTPOJHHAMUKH

— (puznyeckre OCHOBBI ONITUKU M KBAaHTOBOW (DU3UKU

OIIK-3.5. JIeMOHCTpUpYeT MOHUMaHHE (HU3HU-

OIIK-3 Croco6eH MpHMEHSTh COOTBETCT- | YECKHX ABICHUH M IIPUMEHACT 3aKOHBI MeXa-
BYIOLMH (PM3HKO-MaTeMaTHYecKHii anmapar, | HUKH, TEPMOJIMHAMUKH, SJICKTPUICCTBA U Mar-
METOJIbl aHAJIN3a U MOJCIHPOBaHMs, Teope- | HETH3MA. yMmerk: .
TAYECKOr0 M 3KcnepumeHTanbHOro wuccie- | OIIK-3.6. /leMoHCTpHpyeT 3HaHHE 3JIEMEH- ~ AHATM3HPOBATH PE3YIILTATHI HAOMOACHHUI 1 OKCTIe-

o PUMCHTOB C IPUMEHCHUEM OCHOBHBIX 3aKOHOB 1
AOBaHUA IMPU PCIICHUN HpO(i)eCCI/IOHaJIBHBIX TAapHBIX OCHOB ONTUKH, KBAHTOBOU MCXaHUKHA

o NPUHIUIOB (GUNKU
3amay Y aTOMHOM (PU3UKH.
— pemnratb OCHOBHBIC THITHI 33/1a4 IO OMUCAHUIO (H-

3MYECKUX SABJICHMI; 00pabaThiBaTh pe3yabTaThl (Pu-
3UYECKOT0 IKCIIEPUMEHTA

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

Jucuumnza 6azupyeTcs Ha TUCIUILTHHE «BrIciias MaTeMaTHKa» U YPOBHE CPEeIHETO 001Iero oopa3oBaHus.

PesynbpTarel 00yueHMsl, MOJy4€HHbIE IPU OCBOCHUU JUCLUIUIMHBL, HEOOXOAUMBI MPU U3YYEHHH CIEAYIOIIUX AUCHUIUIMH: «JIEKTPOTEXHUYECKHUE U
KOHCTPYKLIMOHHBIE MaTepuaibl», «TeopeTnueckas Mexanuka», «[Ipuknannas mexanuka (Bkiarouas JIIM)», «BcnoMoraTensHoe THApOMEXaHMYECKOe 000-
pynoBanue», «'uapaBiavka U MHXXEHEpHass TUAPOJOTHs», «[ MapaBnuueckue MalMHbD, « MAPOTEXHUYECKUE COOPYKECHUS», «/IMarHOCTHKA, HAIEKHOCTD
o0opynoBanusi © MOHUTOPUHT ['DC», «J/lnarnoctrka, HaAEKHOCTH 00OPYOBAHUS U MOHUTOPHHT SHEproyctaHoBok BUD», «MeTtposorus, cranaapTu3anus
U cepTuUKanua», «MOHTaXK U pEMOHT 00OPYAOBaHUS CTAaHIUM U MOJCTaHLUIY, «[IpombllIeHHast 31eKTpOHNKa», «CUCTEMBl TUaTHOCTUKU U HAaJEKHOCTh
obopynoBanus», «Teoperndyeckue ocHoBel BIIDy, «Teopernueckue 0CHOBBI THAPOdHEPreTHKN», «TeopeTrnueckue ocHOBEI P3uAy, «TeopeTndeckne ocHO-
BBI DJIEKTPOTEXHUKN», «DIEKTPUYECKHE U DJICKTPOHHBIE aNIapaThl», «DJIEKTPUUYECKUE MAIIUHBI U JIEKTPOIPUBOL», NPU MPOXOKIACHUH NMPEAIAIUIIOMHON
NPaKTUKU U BBITIOJTHEHUH BBITYCKHOM KBaTM(UKAIIIOHHON paOOTHI.



3. CTPYKTYPA U COAEP) KAHUE /IUCIHUIITINHBI
3.1. CTrpykTypa IMCUHILIHHBI
OO01mas Tpy10eMKOCTh JUCIUTUTMHBI COCTaBisieT 12 3aueTHBIX eauHuIl, 432 yaca.

No

/o

Pa3nen muciuninHeL.
dopma MpOMEKYTOUHOM aTTe-
CTaluu
(no cemecmpam)

Bcero ua-
COB Ha pas-

A€

CemecTtp

Pacnpenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUAaM
y4aeOHOM pabOTHI

KourakrHas

Jlex

Ilp

JIab

KIIP

NKKII

ITA

CP

Kour-
poJIb

ConeprkaHre caMmoCTOsATENbHOM pa-
00TBI

(c ykazanmem Ne rictounmka mo 1. 5.1 u
CTPaHUIL B HEM)

du3nyecKre OCHOBBI MEXaHUKU

86

16

54

H3ydeHue TeOpeTHIeCKOro MaTepraa

[1] cTp. 5-48, [5] cTp. 8-105.

[ToaroroBka K MPaKTUIECKUM 3aHATHUAM [4]
ctp. 4-87.

[ToaroroBka k 1a0OpPaTOPHBIM pabOTaM.
BrinmonxeHue nepBoit 4acTH pacuyeTHOTO
3ananus [9] ctp. 4-30, 33-62

MonekynspHast GU3MKa U TSPMOIHHA-
MHKa

94

16

62

N3yyeHnne TeopeTUUIECKOro Marepuaa

[1] ctp. 48-93, [5] cTp. 106-181.
[ToaroroBka K MpakTUYECKUM 3aHATUSIM [4]
crp. 88-131.

[oxroToBka K 1a00paTOpHBIM paboTaM.
BeInosHenue BTOpoit 4acTi pacyeTHOro 3a/a-
mws [9] ctp. 31-32, 33-62

DK3aMeH

36

2,5

33,5

DK3aMeH MPOBOJIUTCS B YCTHOH Qopme 1o
OuseTaM COTrJIaCHO TPOrpaMMe dK3aMeHa

Hmozo 3a cemecmp

216

16

32

16

2,5

116

33,5

No

/o

Pa3nen muciMIuINHEL.
dopma MpOMEKYTOUHOU aTTe-
CTaIuu
(no cemecmpam)

Bcero ua-
COB Ha paz-

A€

Cemectp

Pacnipenenenue TpynoeMKoOCTH pa3zeina (B yacax) 1o BUIaM
yueOHOIi paboThI

KourakrHas

Jlex

IIp

JIab

KIIP

HKKII

ITA

CP

Kour-
pOJIb

ConeprkaHre caMOCTOSITENIbHOM pa-

0O0TBI
(c ykazanuem Ne ucrounuka no 1. 5.1 u
CTPaHUIL B HEM)

3J'IeKTpOMaFHeTI/I3M

104

18

70

N3yyenue TeopeTUuecKoro Marepuaa

[2] cp. 3-94, [5] cTp. 182-357.
[ToaroroBka K MpakTUYECKUM 3aHATUSIM [4]
140-279.

[MoxroToBka K 1a00paTOpHBIM paboTamMm
Beimonaenue pacuerHoro 3amanwst [10] ctp. 7-
56.

Ontuka. KBantoBas u siaepHas Gusn-
Ka.

76

14

46

W3ydeHne TeOPEeTUIECKOTO MaTepraa
[3] ctp. 3-118, [5] ctp. 420-577.




Pas/iesn AUCIUIIITAHEI oo Pacrnipenenenue TpynoeMkocTu paszaena (B yacax) no Bugam | CopaeprkaHue caMOCTOSITENIBHOM pa-
. g g e eOHOI pabOTEI OOTHI
No | ®Popma nmpoMeKyTouHOM arte- | 2 & | o ya p
e s 9 Q (c yxazanmeMm Ne ncrounnka no 1. 5.1 u
W cranun 5 =& 3 KonrakrHas CP Konr- cTpanuIL B Hem)
O m
(no cemecmpam) A 3 O | Jlex | Ilp | JIaG6 | KIIP | MKKII | TTA poIIb
[ToaroroBka K MPakTUIECKUM 3aHATHUAM [4]
ctp. 280-340.
[ToaroroBka K J1abOpaTOpHBIM paboTaM.
DK3aMeH NPOBOAUTCS B YCTHOH (opMe 1o
Ox3ameH 36 3 B B B B B 2,5 B 33,5 OUJIETaM COTJIACHO MPOrPAMME JK3aMEHa
Hmozo 3a cemecmp 216 - 16 | 32 16 - - 2,5 116 33,5

[Ipumeuanue: Jlexk — nexumu; [Ip — mpakTudeckue 3aHstust; Jlab — maGoparopusie pabotsl; KIIP — ayauTopHbIE KOHCYIBTalMM MO KYPCOBBIM IPOEK-
tam/padbortam; MKKII — unauBuayansHble KOHCYJIBTAIIUH 110 KYpCOBBIM IpoekTaM/padoram; [TA — npomexyrounas arrecrauusi; CP — camocTosiTenbHas pa-
0oTa cTy/eHTa.




3.2 KpaTkoe cojepxaHue pa3aesioB
2 cemecTp
1. Duzuueckue 0CHOBbL MEXAHUKU

[TpocTpancTBO M BpeMsi B HBIOTOHOBOM MexaHMKe. MacmTaObl AJIUHBI U JUIMTEIHLHOCTH.
Oduznyeckue Moaenu. MarepuanbHas TOYKa, CHCTEMa MaTepUalbHBIX TOUYEK, aOCOIIOTHO TBEPIOE
teno. Kunematnueckoe onvcanue apuxeHus. CKOpocTs U yckopenue. [IpsamonHeiiHoe NBUKEHNE
TOYKHU. J[BUYKEHUE TOYKHU IO OKPYKHOCTH. YTJIOBas CKOPOCTh U YIJIOBO€ yckopeHue. CKOpoCcTh U
YCKOPEHHME IIPU KPUBOJMHENHOM JBWKEHUH TOUKHA. HopManbHOe U KacarenbHOe ycKopeHus. CBs3b
MEXy JIMHEHHBIMH M YTJIOBBIMU XapaKTePUCTUKAMU JIBMKEHHS TOUKU. Kinaccudukamus qBrkeHus
Toukd. OCHOBHas 3aJadya MEXaHUKH. MHepluHMalbHbIE CUCTEMBI OTCYeTa. 3aKOHbl HBIOTOHA M MX
COBpEMEHHasi TPakTOBKa. MIMIynbC MaTepuaabHOW TOYKH U CUCTEMBI TOuek. MmmymnbscHas dopma
BTOpOro 3akoHa HproToHa. J[MHaMMKa BpamiaTelbHOrO BUKEHUS TBEPAOTO Tella. YpaBHEHUE
MOMEHTOB CHJI OTHOCHUTEJNBHO OCH. MomeHT uHepuuu Ttena. Teopema Illreiinepa — I'rolirenca.
OCHOBHOH 33aKOH BpalaTEIbHOrO JBMXKEHHS TBEPJIOTO Tea. Y PaBHEHHUs JBUKEHHUSI U PaBHOBECHUS
TBepaoro tena. Pabora m momHocTh. KuHeTndeckas sHeprus u e€ CBsi3b ¢ pabOTOW BHEIIHHX H
BHyTpeHHUX cui. [lone wneHtpanpHbIX cui. KoHcepBaTWBHBIE W HEKOHCEPBAaTUBHBIEC CHIIBL.
[ToreHunanbHas >Heprus U €€ CBA3b C CUJIOW, NEUCTBYIOLICH HA CUCTEMY MAaTEPHUAIBHBIX TOYEK.
OO0mras xapakTepUCTUKA 3aKOHOB COXpaHEHHUs. 3aKOH COXPAaHEHHUS UMITYJIbca. 3aKOH COXPaHCHUS
MOMEHTa UMIIyJibca. 3aKOH COXpaHEHUs MexaHuuyeckod HHepruu. CoynapeHus  Ted.
O6medu3ndeckuii 3aKk0H coxpaneHust YHepruu. OOmMe CBOKWCTBA KUIAKOCTEH U Tra30B. Y paBHCHHS
pPaBHOBECHS U IBUKEHUS )KUAKOCTU. MneanbHasd v BA3Kas )KUAKOCTH. [ mapocTaTrka HECKUMAEMOMN
)uakoctd. CranoHapHOE JBWKEHUE WIeanbHOU kuakocTtu. Koaddumment Bsskoctu. Dopmyna
Crokca. IIpeoOpazoBanust ['anmuiess ¥ MeXaHWYECKUH TMPHHLUI OTHOCHTENBHOCTH. I[locTynmaTsl
CIeNMalbHONM  Teopun  OTHOcUTeNnbHOCTH. [IpeoOpazoBanusi  Jlopenma. CrenctBus U3
npeoOpazoBanuii JIopeHIa: COKpamieHue MBIDKYIIMXCS MacuTaboB JIWHBI, 3aMeJJICHHE
IBIKYIIEXCsT yacoB. CoOCTBEHHOE BpeMs. DJIEMEHTBhI PESITUBUCTCKOW muHaMUKH. CBOOOIHBIE
MEXaHWYeCKne rapMoHudeckue kojebanusa. JluddepennuanbHoe ypaBHEHHE KOJICOaHMIA.
OctumnsaTopbl. MasgTHUKW: MaTeMaTHYECKUM, (GU3UYECKUN, YNPYTruid, KPyTHIbHBIA. CloKeHHe
JBYX OJMHAKOBO HANpPAaBIEHHBIX FAPMOHUYECKHX KOJICOAHWI PaBHBIX W Pa3HBIX 4acTOT. bueHwms.
CrnoxxeHue B3aUMHO TMEPHNEHAMKYISPHBIX TapMOHMYECKHUX KOJeOaHUN OJMHAKOBOMW YaCTOTHI.
@urypsl Jluccaxxy. CBOOOIHBIE MeXaHHWYeCKHe 3aryxaromme Konebanus. JuddepenumansHoe
ypaBHeHHE 3aryxaromnmx kojeOanui. Koadduuuent szaryxanus, Jorapu@MuUecKuil AEKPEMEHT,
N0OpOTHOCTh. BbeIHyXZIeHHBbIe KoyebaHus ocuuiuiAtopa. JuddepennuansHoe ypaBHEHHE
BBIHY)KJICHHBIX KOJIeOaHU. AMIUTUTY1a U (Da3a BEIHYKIEHHBIX KoJieOaHuii. Pe3onaHc.

2. Monekynapuas guzuka u mepmoouHamuka

CratucTuyeckuii ¥ TEpMOAMHAMHUYECKUN METOAbl HccienoBaHus BeniecTBa OCHOBHBIE
NOHATUS W ompeneneHuss Mojens uaeanbHOro raza. OCHOBHOE YpaBHEHHME HJI€AaIbHOTO Tasa.
MonexkyJIspHO-KUHETUYECKUN CMBICI TEMIIEpaTypbl. YPAaBHEHUE COCTOSHUS HACAIBHOIO TIasa.
BHyTpeHHss sHEPrus MAeaIbHOrO raza. TeopeMa 0 paBHOM pacIlpeaesieHNH SHEPTHH IO CTENECHIM
cBoOoabl, Pacmpenenenue wactur mo ckopoctaM. Pacmpenenenme Maxkcsemna. Ckopoctu
TEIUIOBOTO JIBIKEHUS MOJIeKyn rasa. JlaBmeHnue uueanbHOro rasa. bapomerpuueckas dopmyrna.
Pacnpenenenue bonbnMmana. YpaBHeHUE COCTOSIHUSA peallbHOro rasa. M3orepmel Ban-nep-Baansca.
OCHOBHBIE TIOHATUS TepMOAMHAMUKU. [lepBoe Hauano TepmoanHaMuku. TermmoeMkocTs. @opmyra
Maiiepa. IIpuMeHeHue nepBoro Hadajia TEPMOJMHAMUKH K H3omporeccaM. Kpyrosble mpouecchl.
[Mukn Kapuo wm ero KIIJI. Durpommsa. Btopoe Havamo tepmoamHamuku. OOpatumbie H
HeoOpaTHUMbIE TpOIEecChl. TepMOIMHAMHYECKHME TMOTEHIMAdbl U YCIOBHS  PaBHOBECHS.
OmnpeneneHre SHTPONUU HEPABHOBECHOM CHUCTEMbI YEpe3 CTATUCTUYECKUM BEC COCTOSIHUA.
[Mpunuun Bo3pactanus >HTponuu. Teopema HepHcra. ®a3el u ¢da3oBble MpeBpalieHus. Y cIoBUs
paBHOBecuss (a3. dDazoBbie guarpammbl. Da3oBble TEPEXOJbl IMEPBOTO pPOJa. YpaBHEHHE
Knaneiipona — Knaysmyca. MeractabuibHble cocTosiHUS. TpoifHas Touka. Da3oBbIe MEPEXOIbI
BTOPOTO poja. YpaBHeHUs: DpeHdecta. OCHOBHBIC IOHATHS U ONpeaesieHrs PU3NIeCKOl KHHETHKH




(paBHOBECHBIE M HEPAaBHOBECHBIE IPOIECCHI, BpeMs peJiaKcaluu, JJIMHAa CBOOOJHOro mpoodera,
YUCJIO CTOJKHOBEHHI MOJIEKYI). TermmonpoBogHOCTh ra3a. 3akoH dypre. Auddy3us. 3akon duka.
Buyrpennee Tpenue. 3akoH HeloToHa.

3 cemecTp
3. Dnexmpomaznemuszm

DnexTpuueckoe 1moje B BewecTBe. [IpOBOIHUKM M OUAIEKTPUKU. THIIBI TUAIIEKTPUKOB.
[Tonspuzanus. CTOpOHHME W CBA3aHHBIC 3apsabl. MOMEHT CHWJ, ACHCTBYIONIMH Ha JUIOIL B
JIEKTpUYECKOM Tojie. DHeprus aunois B noiae. IlomspuzoBaHHOCTb. OCHOBHBIE ypaBHEHUS
3JIEKTPOCTATUKN JAMDJIEKTPUKOB. OJIEKTPUYECKOE CMEIIEHHE. YCIOBHS Ha TPAHULE JBYX
JUDJIEKTPUKOB. [IpOBOAHUKH B JJIEKTPUYECKOM IIOJIE. SIBIIEHUE DIIEKTPOCTATUYECKOM WHIYKIUU.
HamnpskeHHOCTh TOJISI Ha TpaHULE MPOBOJHHMK — BAKyyM. OJIEKTPUYECKOE IIOJIE B TOJIOCTH.
DnekTpocTaTHUecKas 3alluTa. JJIeKTpuueckas eMKocTb. KoHnneHcaTop. EMKOCTh KOHAEHCATOPOB
pa3IYHON KOHPUTypaluuu. DHEPrus CUCTEMBI 3apsI0B, YEAUHEHHOTO IPOBOIHNKA, KOHIEHCATOPA.
OHeprus 3eKTpu4ecKoro nojs. [I1oTHOCT sHEprun. DAEKTPUUECKUN TOK, €r0 XapaKTEPUCTUKHU U
YCJIOBHSI CYIIECTBOBaHHUS. 3aKOHBI IOCTOSIHHOTO ToKa (3akoHbl Owma, J[[xoyns — Jlennma B
UHTETpaibHON U nuddepennmansHol hopmax). Pa3BeTBrieHHbIe nekTpuyeckue nenu. Ilpasuia
Kupxroda. Dnektpuueckuii TOk B BakyyMe. Bua 31eKTpoHHOW ASMHUCCHHU. TepMOAIEKTpOHHAS
IMHCCHUS. DJEKTPOBAKYyMHbIE MPUOOPHI: 3JEKTPOHHbIE JaMmbl. JlMog W TpHoA. DIEKTPOHHO-
ay4eBas TpyoOka. Ilpunuun pabotsl ocumiiorpada. BeimpsMmurenbHble U yCUIUTENBHBIE CXEMBI.
DnekTpu4eckuid TOK B rasax. lIpolecchl MOHM3allMM W PEKOMOMHALMHU. DJIEKTPOIPOBOAHOCTD
razoB, Teopusa TayHceHna. [loHATHE O BBICOKOTEMMEPATYPHOW M HU3KOTEMIIEPATYPHOM ILIa3Me.
UckpoBoii paspan. Monnus. Tneroumit paspsa. KoponHslii paspsn. OnexTpuueckas ayra.
Kiaccnueckast  3JIEKTpOHHAsE TEOpUs — DJIEKTPONPOBOJHOCTH  MeTauioB.  OrpaHU4eHHOCTb
KJIACCUYECKOU TEOPUH. [TonsiTne 0 CBEPXIPOBOIAUMOCTH. BricokoTemmneparypHas
CBEPXIIPOBOJIUMOCTh. DJEKTPUYECKHI TOK B JJIEKTposHuTax. 3akoHbl @Dapanaes. IlpakTuyeckoe
UCTIOJIb30BAaHUE AIIEKTPUUYECKOTO TOKA B JEKTPOJIUTAX U CBA3AHHBIX ¢ HUM 3¢ (PeKkToB. MarHuTHOE
MOJIE M €r0 XapaKTEPUCTUKU. BEKTOp MarHuTHOM MHAYKUMU. MarauTHbeid oTok. Teopema [aycca
U TeopeMa O LUPKYJISAIUU BEKTOpa MarHUTHON MHAYKUuU. 3akoH buo — Casapa — Jlamuiaca u ero
NMpUMEHEHWE K pacdyeraM MarHUTHBIX mojel. [lone mnpsmoro Ttoka. Ilone kpyroBoro TOKa.
[IpumeHnenne TeopeMpl 0 UIUPKYJIALMHA BEKTOpAa MarHUTHOM MHAYKLUUU AJI pacyeTa MoJisd IpsiMOro
TOKa, coJieHouaa. 3akoH Amrmepa. B3zaumopeicTBue mapamuiebHbIX TOKOB. KOHTYp C TOKOM B
MarHUTHOM 1I0J€. MAarHuUTHBII M MEXAHUYECKUH MOMEHTHI. OJHEprusi KOHTypa C TOKOM B
MarHuTHOM Tojie. PaboTa mepemerienns KOHTypa ¢ TOKOM B MarHUTHOM mone. Cuna Jlopenna.
Mounekynsipable Toku. HamarHumueHHocTh. MarHuTHBIE MOMEHTBI aTOMOB W MOJIEKYI.
HanpsixeHHOCT MarHuTHOTO 1oJisi. OCHOBHBIE YPaBHEHUSI MATHUTOCTATUKH B BEUIECTBE. Y CIIOBUSA
Ha TpaHUlEe [JBYX MarHeTHUKOB. OJEMEHTHl TEOPUM JUaMAarHeTHU3Ma, IlapaMarHeTusMa u
dbeppomarnetusma. Krnaccudukamus warnetukoB. OmbiTel @Dapanes. 3akon Dapaxges s
anekTpoMarHuTHOM  umHAykuuu. [lpaBuno Jlennma. KosdduuumeHnt B3auMHONW — MHIYKIHH.
Camounnnykuusi. THOAYKTUBHOCTh JJIMHHOTO COJICHOWJA. Y CTAHOBJIEHUE M HCUE3HOBEHHE TOKA B
LeNU C HMHAYKTMBHOCTBIO. MarHuTHas »Heprusi Toka. IIOTHOCTH 3HEpPruMm MarHUTHOIO IOJISL.
@apaneeBckass M MAaKCBEJJIOBCKAs TPAKTOBKA SIBJIICHHS JJIEKTPOMAarHUTHOM MHAYKIUU. Tok
cmemenns. Cucrema ypaBHeHHM MakcBenia B MHTerpaipHOW M aupdepeHnmanbHoi (hopmax.
DHeprusi U notok sHeprun. Bexkrop YMoBa — [lointunra. KonebarensHblii KoHTYp. CBOOOIHBIE H
BBIHY)KJICHHbIE Konebanus. [lockue sneKkTpoMarHuTHEIE BOJIHBI. DHEPTrHs BOJIHBI. Bekrop YMmoBa-
[TovintrHra. Crosune BOJIHBL. [lepeMeHHBbIN TOK. MOUIHOCTb, BbIENsA€Masi B LENU MEPEMEHHOTO
Toka. CkopocTs BoJH. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

4. Onmuxka. Keanmosas u adepnas gusuxa.

Wntepdepenus ceera Pacuer uHTEpPEpEeHIIMOHHONH KapTUHBI OT JBYX KOTEPEHTHBIX
HUCTOYHUKOB. BpemeHHas u mnpocTpaHCTBEHHass KorepeHTHOCTb. HWHTepdepomerpsl. Ilpunnum
Ioiirenca - @penens. 3ousl Openens. Audpakius OpeHens oT Kpyrioro OTBEPCTHS W dKpaHa.
Hudpakmus dpayarodepa Ha menu u nudpakmuonHon pemrerke. ['omorpadwus. Pazpemraromias




crocobHOoCTh TipubopoB. [lucnepcus. HopmanbHass u aHomalibHas mucrnepcuu. llornomieHue
3JIEKTPOMAarHUTHBIX BOJIH. 3akoH byrepa. [lomsipusanus cBeTa npu oTpakeHUU U MPEJIOMIIEHUN Ha
IpaHuLIe pa3fenia ABYX AMAJIEKTpPUYECKUX cpead. 3akoH bprocrepa u 3akoH Mamtoca. JlBoliHoe
nyuernpenomiieHrne. IcKkycCTBEHHas ONTHYEcKass aHU30Tponus. TennoBoe paBHOBECHOE U3IyUEHHUE.
3aKOoHBI TEIUIOBOTO M3JIYYEHHUsI YEPHOTO Teja. JDJeMEHTapHas KBaHTOBAasi TEOPHsl HU3JIyUYEHHS.
®dotordexT. 3aKOHBI U KBAHTOBAsI TEOPHs BHEIIHETO (HoTodPdexTa. DHEPTrHs U UMITYJIbC (HOTOHA.
Oddext Komnrona. KopmyckymsipHO-BOTHOBasl JABOWCTBEHHOCTh CBOWCTB cBeTa. OOOCHOBaHUWE
uneu kBantoBanus: OnbiTel @panka u ['epra, onsiTel lTepna u I'epnaxa. IIpaBuno yactor bopa.
Jluneiuatele criekTpbl aToMoB. ['mmore3a ae bpoiuna. udpakuus 31eKTpOHOB M HEHUTPOHOB.
CoOTHOIIIEHHST HEoNpelleIeHHOCTe. BoOJIHOBBIE CBOWCTBA MHUKPOYACTHI] M  COOTHOIICHUS
HEOIpeeIeHHOCTEeH. 3alaHue COCTOSHUS MUKPOYACTHUI]: BOJIHOBAst GYHKIMSA U €€ CTaTUCTUYECKUIA
cMbica. Cyneprno3uiysa COCTOSSHUM B KBAaHTOBOM TeOpuU. AMIUIUTYJA BeposiTHOCTEW. BpemeHnHoe
ypaBHeHue Ipénunrepa. CraumonapHoe ypaBHeHue lllpenuHrepa, cralmoHAapHBIE COCTOSIHMSL.
Yactruiia B OJHOMEPHOW MPsSMOYroibHOW siMe. [IpoxoskaeHwe dYacTuibl MO W Haj OapbhepoM.
TynneneHbsid 3¢ ¢dexr. [apmonmueckuit  ocumwmsTop. BomoponomonoOHble  aTOMBI, X
SHepreTudeckue ypoBHHU. CnekTpel aToMOB. CTaTUCTUYECKOE ONMCAHUE KBAHTOBOW CHCTEMBI.
[IpuHIMT HEPa3TUYMMOCTH TOXIAECTBEHHBIX dacTui. CUMMETpHUs BOJTHOBON (YHKIIMM MHOTHX
OJMHAKOBBIX 4YacTUll. KBaHTOBBIE HiealibHbIE Ta3bl: pacnpenencHue boze m @epmu. [IpuHnun
[Maynu. Ilepuonnueckas cucrema snementoB [I. . MenaeneeBa. [lpuniun paboTbl KBAaHTOBOTO
reHeparopa. TBephoTenbHble W rasopaspsaHble  jaszeppl. CTpoeHHME  aTOMHBIX  sAEp.
DeHOMEHOJIOTHYECKHE MOJIENI SiApa: KamelbHas, oOosnodedHas. PaanoakTHBHBIE MpEBpaLICHUs
aTOMHBIX snep. SnepHble peakuuu. MexaHu3Mm SiIEpHBIX peakiuil. Peakuus saepHOro neieHus.
Hennas peaxuust nenenusi. Tepmosinepusie peakiun. [Ipobiema nctouHNKOB SHEpruu. BeriecTBo u
noie. @DyHmameHTanbHble B3auMojeicTBus. CHIIBHOE, OJJEKTpOMarHuTHoe, ciaboe W
rPaBUTALMOHHOE B3aUMOJIEUCTBHUS DJIEMEHTApHbIE YacTHIlbl. B3auMornpeBpamieHuss 4YacTull.
KBapku.

3.3. Tembl NpaKTHYECKUX 3AHATHI

2 cemecTp
KunemaTtuka maTepuaabHONW TOYKH U TBEPAOTO Tena - 4 4.
Pabora. Mexanuueckas sHeprus - 4 4.
3aKOHBI COXpaHEHHUs - 2 4.
MowmeHT nHepui - 2 4.
OCHOBHOU 3aKOH JUHAMHUKH BpaIlaTeIbHOIO IBXKEHUS - 2 Y.
CrernuanbHasi TEOpUs OTHOCUTENIBHOCTH - 2 Y.
3aKOHEI UJIeAIbHBIX Ia30B - 4 4.
CraTHCTUYECKUI METO/ B MOJICKYJISIpHOM (hr3uke - 4 4.
[lepBoe HauasIO0 TEPMOJUHAMUKH - 4 4.
Pacuer KIIJI 1iukios - 4 4.

3 cemecTp
Pacder snekTpruyeckux nosieu - 2 4.
[Ipumenenue teopemsl ['aycca - 4 4.
DJIEKTPOEMKOCTH - 2 Y.
OnexTpuueckuil Tok. 3akoH Oma - 4 4.
MarauTHoe noze - 2 4
JIBrKeHME 3apsyKEHHBIX YACTHIL] B 3JIEKTPUUECKOM M MATHUTHOM MOJISIX - 2 4.
MarsuTHsIi OTOK - 2 4.
WnTepdepentus u qudpakuus csera - 4 4.
[Tonsipuzanus ceera - 2 4
Hucnepcus cseta - 2 u.
KBanToBas onTuka - 2 4.



Crpoenue atoma Bojiopoaa no bopy - 2 4.
DJIEMEHTHI KBAHTOBOU MEXAaHUKH - 2 9

3.4. Tembl 1a00paTOPHBIX padoT

Beimonusiercss mo 5 1a00paToOpHBIX padOT B KaXKIOM CEMECTPE COTIaCHO WHIUBUIYaTbHBIM
rpadukam u3 CIMcKa.

2 cemecTp

N3ydenune nBukeHus: MasiTHUKa Makcgesa - 2 4.

N3ydenne TpeHHs KaUeHUS U 3aTyXaloluX KoJebaHuii MasiTHUKA - 2 .

N3ydeHune 3aKOHOB COXpaHEHUS TPU COYJITAPEHUH IBYX IIApPOB - 2 4.

N3ydenne KpyTHIBHBIX KOJIEOAHUH Ha YHUPUISIPHOM MOABECE - 2 .

N3yuenune konebanuii Gu3M4ecKoro 1 MaTeMaTHIECKOTO MasITHUKOB - 2 .

Omnpenenenne kodpuireHTa BI3KOCTH BO3yXa - 2 4.

OnpeneneHre OTHOIICHUH TEIJIOEMKOCTEN BO3AyXa - 2 4.

3 cemecTp

O3HakoOMJIEHME C METOJIaMU M3MEPEHUH M OLEHKW MOTPEIIHOCTEN OCHOBHBIX MapameTpoB
MEPEMEHHOTO TOKA - 2 Y.

HccnenoBanue 31eKTpOCTATHUECKOTO MOJIS METOIOM MOJIETMPOBAHUS TTOJIEH - 2 4.

Omnpenenenre eMKOCTH KOHJEHCATOpa METOIOM 3apsia/pa3psiia U MOJHOTO COMPOTUBIICHUS -
24,

N3ydyenne 3aBUCUMOCTH MarHUTHOW MPOHHUIIAEMOCTH (DeppoMarHeTMKa OT HANPSHKEHHOCTU
MarHuTHOTO MOJS - 2 4.

N3ydenne cBOUCTB peppoMarHeTHKa ¢ IMOMOIIBIO METIH TUCTepe3nca - 2 .

CHsTHE OCHOBHOW KpUBOW HaMarHWYWBaHMs (eppoMarHeTuka - 2 4.

N3ydenne 3aTyxarmmux 3EeKTPUUIECKUX KOoJIeOaHUi B KoJieOaTeTbHOM KOHTYpE - 2 4.

Omnpenenenue mokasaress NpeIoMIIeHHs cTeK/Ia HHTep(EepPeHIIMOHHBIM METOJIOM - 2 4.

N3yuenue nonsipu30BaHHOTO CBETA - 2 4.

N3yuenne nudpakiimOHHON PEIIETKH U ONPECIICHUE IJTUH BOJIH JIUHUN PTYTH - 2 4.

Wzyuenne mudpakunn OpayHrodepa Ha MIETH U B ABYX IMIETAX - 2 4.

N3yuenue siBnenus BHemrHero ¢hoTodddekra - 2 4.

3.5.PTP
Tun PI'P: pacuetHOe 3ananue.
TeMaTuka pacyeTHbIX 3aJaHUI

2 cemecTp
1. Mexanuka. MonekynspHas Qu3uka.

3 cemecTp
2. DNEKTPUYECTBO U MAarHETU3M.

3.6. Tembl KypcOBBIX IPOEKTOB WJIH KYPCOBBIX padoT
KypcoBoii mpoekT (KypcoBas paboTa) yueOHBIM IJIAHOM HE IPETYCMOTpPEH.



3.7. CooTBeTCcTBHE Pa3/1eJI0B IUCHHUIUIMHBI U (hopmMu

YEMbBIX B HUX KOMIIeTeHIInii

Howmep 1 HanMeHOBaHHE pe3ynbTaToB 00pa3o-

WHupekc xoMre-

Homep pasznena TUCIATIIIHHBL

DopMBbI KOHTPOJIA

BaHUs 10 JUCLUILIMHE TEHLIUU 1 | 2 | 3 | 5

3HaTh:
¢buznyecKkue OCHOBBI MEXaHUKH, TEPMOIU- OIIK-3.5 X Tect «MexaHuka»
HAMUKHU, MOJIEKYIISIPHOU (DU3UKH, DTIEKTPO- Tect «MonekynsapHas GU3HKa U TEPMO-
JUHAMUKHU JTUHAMHUKA»

Tect «DNeKTPUUECTBO M MarHETU3M))
(bu3HYecKrue OCHOBBI ONITHKU W KBAHTOBOM OIIK-3.6 X Tect «OnTHKa 1 KBaHTOBasI (PU3NKa»
bu3uKu
Ymern:
AHAIM3UPOBAThH PE3YNbTATH HAOIOACHUN U OIIK-3.5 X X X BeImosiHeHHE ¥ OTYETHI Ta00paTOPHBIX
SKCIEPUMEHTOB C MPUMEHEHUEM OCHOBHBIX OIIK-3.6 pabor
3aKOHOB U IPUHIUTIOB (DU3UKH
peliatb OCHOBHBIC THUIIBI 3a7ay IO OIHca- OIIK-3.5 X X X CamocrosrenbHas pabora «MexaHuKa.
HUIO0 (PU3NYECKUX SIBICHUN; YMETh 00pada- OIIK-3.6 MonekynsapHas puzuka»

THIBaTh PE3yJbTaThl (U3NYECKOTO 3KCIIe-
pUMeHTa

KonTponbHas pabora. «Mexanuka. Mo-
TEKyIsIpHas QU3NKa
CamocTosTenbHas padota «QIeKTpuye-
CTBO M MarHETHU3M»
KoHnTtponbHas pabora «IEKTPHIEeCTBO U
MarHeTU3M»

Pacuernoe 3aganue «Mexanuka. Mone-
KyJsipHast (hU3UKa»
PacuetHoe 3a1aHne «QNEKTPUYECTBO U
MarHeTU3M»




4. KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE OLEHOYHBIE MATEPHA-
Jibl JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U ITPOMEXYTOYHOMU AT-
TECTAIIMH ITO JUCIUITJIMHE

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH 110 M CHMILJIMHE:

2 cemecTp
. Tect «MexaHnka»
. Tect «MonekymnsipHasi GpU3UKa U TEPMOJAUHAMHUKAY
. CamocrosrenbHas padora «Mexanuka. MonexynsapHas Gpusnka»
. Konrponbnas padora «Mexanuka. MonekynsipHas Gu3nka»
. Otuet mabopaTopHbIX padbOT
. Beimonnenue u 3ammra pacueTHOTO 3adaHus
3 cemecTp

AN DN AW~

. TecT «2€KTpUUECTBO U MarHETU3M»

. Tect «OnTuka 1 KBaHTOBAs (HPU3UKA»

. CamocrosTenbHas paboTa «JIEKTPUUIECTBO U MarHETU3M»
. KortponpHas pabota «DJIeKTpHUIECTBO U MarHETU3M»

. OTtuet nabopaTopHbIX paboT

. BoimonHeHue U 3a1uTa pacueTHOTO 3aJaHus

AN DN AW —

banibHO-peUTHHTOBAs CTPYKTYpa AUCUUTUIMHBI SIBISETCS MPUIOKEHUEM A.

4.2. [Ipome:kyTOUYHAS aTTECTANMS MO JMCHUIINHE (YACTH AU CHUIINHBI):

2 cemecTp

OK3aMeH.

Onenka Mo JIUCIMIUIMHE Ompenensercss B cooTBeTcTBHHM ¢ I[lonmoxenuem o OaiuibHO-
PEUTHHTOBOM cucTeme il cTyneHToB ¢unuana HUY «MOU» B r. BOKCKOM 1O COBOKYITHOCTH
PE3yJIbTaTOB TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH M K3aMEHAIIMOHHOM COCTaBIISIFOIIEH.

3 cemecTp

OK3aMeH.

OneHka Mo AWCHUUIUIMHE oOmpenensercs B cooTBeTcTBHUM ¢ [lonoxeHnem o OayibHO-
pelTuHroBOM cucteme g ctyaeHToB ¢unnana HUY «MDOW» B r. BomKCKOM MO COBOKYMHOCTH
PE3yNBTATOB TEKYILETO KOHTPOJIS YCIEBAEMOCTH M SK3aMEHALIMOHHOW COCTABIISIOIIEH.

B npunokeHue K IUIIOMY BBIHOCUTCS OIIEHKA 32 3 CEMECT).

I[pumeuyanue: OlEeHOYHBIE MAaTEepPHANBI MO TUCIUILUIMHE MPHUBEACHB B (HDOHIE OIEHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOIMYECKOE U HWH®OPMAIMUOHHOE OBECIHEYEHHUE
JANCHUITINHBI

5.1. IleyaTHble M IJTEKTPOHHbIE U3IAHUSA:

1. Kymnwkos, B. I'. Kypc ¢usuku mis sHEepreTnkoB. MexaHuka U MOJEKYJsipHas Gu3uKa : y4eo.
noco6ue / B. I'. Kynbkos. - Bomkckuii : @umman "MOU (TY)" B r. Bomxkckom, 2008. - 94 c.

2. Kynwkos, B. I'. Kypc ¢usuku mns snepretukoB. OCHOBBI SJIEKTPOAUHAMUKH : y4ueb. mocodue /
B. I'. Kynbkos. - Bomxkckuit : @unuan OYBIIO "M3U (TVY)" B r. Bommkckom, 2010. - 97 c.

3. Kymnsekos, B. I'. Kypc dusuxu mist s3aeprerukoB. OnTrka, KBAaHTOBas | sifiepHas Gu3HKa : y4deo.
noco6ue / B. I'. Kynskos, C. O. 3y6oBuu. - Bomkckuit : @unmman MOU B r. Bomkckom, 2011. -
121 c.



4. CoOopHuk 3ama4 mo oomei puszuke / . b. AGpakeBud [u np.] ; mox pea. B. M. benokombiToBa.
- M. : Uzn-Bo MDU, 1997. - 373 c.

5. Hernad, A. A. Kypc ¢pusuku : yueb. mocobue ans Bry3oB / A. A. lernad, b. M. SIBopckuid. -
M. : Beicmas mixoira, 2000, 2001, 2002.

6. Cagsennes, . B. Kypc o6meit pusuku : yaedHOe mocodue : B 3 Tomax / U. B. CaBenbeB. — 14-

e u3g., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Tom 1 : Mexanuka. Monekymsipaas ¢u-
3uka — 2018. — 436 c¢. — ISBN 978-5-8114-0630-2. — TekcT : a1eKTpoHHbIi // JIaHb : s5ek-
TpoHHO-OMOmMoTeyHas cuctema. — URL: https://e.lanbook.com/book/98245 . — Pexum moc-

Tyna: JJIs1 aBTOPU3. [TOJIb30BaTENICH.

7. Cagenbes, 1. B. Kypc obmeii pusuku : yauedHoe mocodue : B 3 tomax / 1. B. CaBenbeB. — 14-
e usf., crep. — Cankr-IlerepOypr : Jlansp, [6. 1.]. — Tom 2 : DneKTpUYECTBO U MarHeTU3M.
Bonnbl. Onrtuka: Yyebnoe mocobue — 2018. — 500 c. — ISBN 978-5-8114-0631-9. —
Texkcr: onexTpoHHblii / JlaHb @  21IeKTpoHHO-OmOMMoTeunass cuctema. —  URL:
https://e.lanbook.com/book/98246 . — Pexxum mocTyma: st aBTOpH3. TOJIb30BATEIICH.

8. Casenbes, U. B. Kypc ¢usuku : yaebHoe mocodue : B 3 romax / U. B. CaBenbeB. — 6-¢ u3n.,
crep. — Cankt-IlerepOypr : Jlans, [0. 1.]. — Tom 3 : KBanToBas ontuka. AToMHas (pu3nka.
®usuka TBepaoro tena. Gusznka aTOMHOTO SApa U JIEMEHTAPHBIX YacTUll: YdyeOHoe mocolue
— 2018. — 308 c. — ISBN 978-5-8114-0687-6. — TekcT : 25eKTpOoHHbIH // JIaHb : 2IeKTPOH-
HO-Ombnmmoteunas cucrema. — URL: https://e.lanbook.com/book/98247 . — Pexxum moctyma:
JUJIS aBTOPU3. TTOJIH30BATENECH.

9. Kynbkos, B. I'., Mensuukos, B. I1., Kynemuna, C. B. Mexanuka. MonekynsipHas Qusmka :
yae0. mocobue K BBIMOTHEHUIO0 cemecTpoBoro 3ananus / B. I'. Kynekos, B. I1. Mensauxos, C.
B. Kynemuna. - Bomkckuit : @uman "MOU (TY)" B r. BomxckoMm, 2008. - 64 c. — 70 3k3.

10. DmekTpuuecTBO U MarHeTU3M : y4eb. mocoOue Mo BHITIOJIHEHHIO ceMecTpoBoi pabotsl / B. T
Kynbkos [u 1p.] . - Bommkckuii: BO MU, 2005. - 56 c.

11. Kynemmna C.B., BacunseBa F0.B. ®usnueckuit skcnepumenT. Cratuctudeckas oOpaboTka
pe3yJIbTaToB 3KCIepuMeHTa: Mertoauueckue ykazanus, Bomwkckuii: BO MOH, 2011 - 16 c.

12. Kynemmnua C.B., Jlemmmna A.FO. Texnudyeckue uzmepenus. OnpeaeneHue miIoTHOCTU Bellle-
cTBa: MeToauueckre yKa3aHHs K BBIMOJIHEHUIO J1abopaTopHoii padboTsl, Bomkckuii: BO MOU,
2010-9c.

13. T'pummmn C.C., KynbkoBa B.B., KynekoB B.I'., I'yceBa 10.B. JlabopaTtopHblii mpakTUKyM IO
busuke. DnexkrpomarnetusM. Onruka: ydeOHO-MeToaudeckoe mocodoue. — dunuan OI'bBOY
BO «HI1Y «M3W» B 1. BommkckoMm, 2021. — 100 c.

14. I'pummmn C.C., KynekoBa B.B., KynskoB B.I'., I'ycea 10.B. JlabopaTopHbIii mpakTHKyM TIO
¢dusuke. DnekTpomarunerusMm. Onrtuka: ydueOHO-MeToaudeckoe mnocobue. — @unman OI'BOY
BO «HN1Y «M3W» B r. BomkckoMm, 2021. — 100 c.

5.2. JIuneH3u0HHOEe U CBOOOHO PACIIPOCTPaHsieMOe POrpaMMHoOe odecreuyeHue:
Windows / Oneparonnslie cuctemsl cemerictBa Linux; Office / Poccuiickuii makeT oucHbIX
IPOrPaMM.

5.3. UuTepHeT-pecypchl, BKIAKWYasA npodeccuoHalbHble 0a3bl JaHHBIX U1 UH(OPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI:

YuuBepcurerckas nadopmarmonHas cuctema «POCCHUSA» https://uisrussia.msu.ru

CrpaBouHo-TIpaBoBasi cucrteMa «l apanT» http://www.garant.ru

baza mannHbIX Scopus https://www.scopus.com

[opTan oTkpsITEIX TaHHBIX Poccuiickoii @eneparun https://data.gov.ru

baza  OTKpBITBIX JaHHBIX MwuHUCTEpCTBA Tpyla M COUMAIBHOW  3amuTel PO
https://rosmintrud.ru/opendata

baza nanaeix Hayunoii anextponnoit 6uommorekn eLIBRARY.RU https://elibrary.ru/

baza nanubix mpodeccHoHaNbHBIX CTaHIAPTOB MUHUCTEPCTBA TPY/la U COLUATHHON 3alTUTHI
P® http://profstandart.rosmintrud.ru/



https://e.lanbook.com/book/98245
https://e.lanbook.com/book/98246
https://e.lanbook.com/book/98247
https://uisrussia.msu.ru/
http://www.garant.ru/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/

ba3bl nanabix MuHHCTEpPCTBA SKOHOMHUYECKOTO pa3BuTus PO http:// www.economy.gov.ru

baza otkprIThIX manHbiX PocuamonuTopunra http:/ www.fedsfm.ru/opendata

QenepanbHas rocyqapcTBeHHas HH(poOpMalMoHHas cucteMa «HanumoHanbHas 3IEKTpOHHAs
6ubmuoreka» https://H30.pd

Hanuonanbuelii nopTain onnaitH o0ydenus: «OTKpbITOe 0OpazoBanue» https://openedu.ru

OnektponHas 6aza nanHbix «Polpred.com O630p CMW» https:// www.polpred.com

Odunuanpabiii callT OenepanibHOrO areHTCTBA MO0 TEXHUYECKOMY PETyIUPOBAHUIO U METPOJIO-
ruu http://protect.gost.ru/

OBbC N3natenscTBa «Jlanb» https://e.lanbook.com

OBC «YunuBepcurerckas ounbdmmorexa Online» https://biblioclub.ru/

OnextponHas 6ubnmoreka HTh MOU https://ntb.mpei.ru/e-library/index.php.

OBC «KoncynbTanT cTyaenTa» https://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

JIeKIMOHHBIE W MPAKTUYECKHUE 3aHATHS MPOBOJATCS B YUCOHBIX ayIUTOPHUSIX, CHA0KEHHBIX
MYyJbTUMEAUMHBIMU CPEICTBAMU ISl MHTEPAKTUBHOTO O0Y4YeHHs, 00OpYIOBaHHBIX HATJISTHBIMU
nocoOusiMu, 000pyJIOBaHUEM ISl TOKa3a O0YyYarolMX MaTepUaloB, CPEICTBAMU 3BYKOBOCIIPOU3-
BEJICHUSI, JOCKON aylIUTOpHOM, 000pyAOBaHHWEM [JIsl MpEACTaBICHHs Mpe3eHTaluil (I1a3MeHHas
MaHEeJb/TPOEKTOP, IEPCOHATBHBIN KOMIIBIOTED).

JlaGopaTopHbIe 3aHATHS POBOIATCS B JabopaTopuu (pu3uku, 000pyI0BaHHOM:

—  KOMIUIEKTOM y4eOHO-1abopaTtopHoro obopynoBanus «MexaHuka-1»

—  KOMIUIEKTOM y4eOHO-1abopaTopHOro o0opynoBanus «MexaHuka-2»

—  KOMIUIEKTOM Y4eOHO-1a00paTOPHOTO 000pYyI0BaHUS «DJIEKTPUUECTBO U MATrHETHU3M)

— ycraHoBKOM «/3ydyeHne coyaapeHus mapoBy»

— ycraHoBKOW «HakJIOHHBIA MAasiTHUK»

— ycraHoBKOM «MasiTHuK MakcBeiuiay

—  ycTtaHOBKOW «KpyTHJIBHBIN MagTHUKY

— ycraHOBKOHU «/3ydyeHue konebanuii u3nueckoro ¥ MaTeMaTHIeCKOr0 MasiTHUKOB)

— ycTaHOBKOH «OIpeneneHue NocTynaTelbHOro ABMKEHNS Ha MAIlIMHE»

— ycraHOBKOH «OImpeneneHue nokas3aresns NIpeaoMIeHUs CTEKIIa»

—  ycTaHOBKOH «/3yd4eHue noysipu30BaHHOIO CBETa

—  ycTaHOBKOH «/3ydueHne nudpakimoHHON PEIIeTKI»

—  ycTaHOBKOH «OIpeeneHue IINHbI BOJIHbI U3JIy4E€HHUS Ja3epar

— yctaHoBKOM «/3yuenue nudpakiun @paynrodepa Ha Imenu U Ha ABYX LISIAX»

—  YCTaHOBKOM JJ1s1 ornpeeneHus Ko3pPuireHTa BI3KOCTH BO3TyXa

—  YCTaHOBKOW JUIsl ONIPEAEIICHNUs] OTHOLIEHUS TEIUIOEMKOCTH BO3/1yXa

—  CEKYHJIOMEPOM 3JIEKTPOHHBIM YHUBEPCAIBbHBIM.


http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://%d0%bd%d1%8d%d0%b1.%d1%80%d1%84/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://e.lanbook.com/
https://biblioclub.ru/
https://ntb.mpei.ru/e-library/index.php
https://www.studentlibrary.ru/

IIpuniaoxenune A

BAJLJIBHO-PEUTUHI'OBASI CTPYKTYPA JIJUCHUTLTAHBI

dusuka

(Ha3BaHHE MCLUIIINHBI)

2 cemecTp
IlepeyeHb KOHTPOJIBLHBIX MEPONPUSITHI TEKYIIIEr0 KOHTPOJIS yCIIeBAEMOCTH 0 THCIUILIHHE!

KM-1 Tect «MexaHuka»

KM-2  Tectr «MonekynsapHas Gu3nKa U TEPMOIUHAMUKA

KM-3  KonrtponbHas pabota «MexaHuka. MosnekymsipHas Gu3rKa»

KM-4  CamocrostenbHas pabota «Mexanuka. MomnekynspHast GU3UKay

KM-5  Ortuer mabopatopHbix padboT

KM-6  BrimonHeHHe U 3aIMTa pacyeTHOro 3a1anus «Mexanuka. MosekymspHas pu3uKay

Buja npoMexyTOYHOM aTTeCTALMU — DK3aMEH.

TpynoeMKoOCTh TUCHUIUIMHEI = 6 3.€.

Howmep | Paznen nucuuniunbsl Mupexc|KM-1 KM-2 KM-3 KM-4 KM-5 KM-6 SK3aMeH

paszena KM:

1 du3nyecKkre OCHOBBI MEXaHHKU + + + + + +

2 Monekynsapras Gpu3nka u Tep- + + + + + +
MOJUHaAMUKa
MunumaneHsnii 6amt 3a KM 1 1 3 18 10 7 20
MaxkcumansHbIi Oamt 3a KM 3 3 5 24 15 10 40

3 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUATHI TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH 110 M CHHUILIHHE!

KM-1 Tect «DNEKTPUYECTBO U MarHETU3M

KM-2 Tect «Onrtrka u KBaHTOBas (PU3UKA»

KM-3 KonTtponbHas padoTa «DJIEKTpUUECTBO U MarHETHU3M

KM-+4 CamocrosTenbHas paboTa « NEKTPUIECTBO U MATHETHU3M»

KM-5 OTtyeT mabopaTopHBIX pabOT

KM-6 BrinonHeHue u 3aiura pacueTHOTO 3a/1aHusl «JIEKTPUUECTBO U MAarHETU3M

Buja npoMexyTOYHOM aTTEeCTALMU — DK3aMEH.

TpynoemMKkoCTh TUCIHUILIMHBI = 6 3.€.

Homep | Paznpen qucuurmnet Munexc|KM-1 KM-2 KM-3 KM-4 KM-5 KM-6 9K3aMeH
paszena KM:
1 DNIEeKTPOMAarHeTU3M + + + + + +
2 Ornrruka. KBantoBas u siaepHast + + + +
¢busuka.
MunauMansHEI 6amt 3a KM 1 1 3 18 10 7 20
MakcumanbHbIi 0ami 3a KM 3 3 5 24 15 10 40




MuHHCTEPCTBO HAYKH U BbICIIero oopa3osanusi P@®
DeepasibHOE TOCYAAPCTBEHHOE 010/IKeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHue
BbICIIETr0 00pa3oBaHUSA
«HaumoHanbHBIM HCCJIEI0BaTENbCKUN YHUBepcUuTeT «MIN»
®uanaa ®I'bOY BO «HHY «M3HN» B r. BokckoMm

Hanpasienue nmoaroroBku: 13.03.02 DjieKTpo3HepreTuKa M 3J1eKTPOTEXHUKA

HanmeHoBaHMe 00pa30oBaTe/IbHOI NMPOrpaMMbl: JJIeKTPOIHepreTHyeckue CHCTeMbl H HU(POBbIE TEXHOJIOTHH,
Hudpossie cucTeMsbl peseifHO 3aIUTHI H ABTOMATHKH, I'napossiexkrpoctannnu u nugposbie Texnoaorun, Nn-
TeJVIeKTyaJbHasi BO300OHOBJIsIeMAas JHepreTuKa

YpoBenb o0pa3oBanus: 6akajaBpuat

®opma 00yueHusi: OUHAas

OHeHO‘-IHbIe MaTepuaJbl MO TUCHUILIMHE

b1.0.10 PU3UKA

Boikekuii 2023



OrieHOYHBIE MaTEPUANBI 110 AUCIUILINHE MPEHA3HAYCHBI IS OLICHKH: JOCTHKEHUS 00ydJaro-
IIUMUCS 3aIUTAHUPOBAHHBIX PE3YJIbTaTOB O0YUYEHUS MO TUCHUILIIMHE, 3Tarna (JOpMUPOBAHUS 3arljia-
HUPOBAHHBIX KOMIIETEHIIMI U YPOBHSI OCBOCHHUSI TUCIIUTLIMHBI

O1ieHOUHBIE MaTepUalbl MO MUCIUIUIMHE BKIIOYAIOT OIEHOYHBIE CPEJCTBA JJISI MPOBEICHUS
MEPOTPUATHI TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTALlUH.

OrneHOYHBIEC CPEICTBA JIJIsl OLICHKHU 3alUIAaHUPOBAHHBIX PE3yJbTaTOB O0yUCHHS 1O JUCITUTUIMHE,
COOTHECEHHBIX C MHJAMKATOPAMH JIOCTHKEHUSI KOMITETCHIIH:

Konaw! nnanka-
3arulaHUPOBaHHBIE PE3YIIBTAThl 00y4YCHHS TOpPOB JOCTH- OneHo4HOoe CPeICTBO
1O AUCLUIIUHE JKEHMS KOMIIe- (TMI ¥ HANMEHOBAHUE )
TEHIIUU
3HaTh:
(u3nvecKkre OCHOBBI MEXaHUKHU, TEPMOAUHAMHUKH, MO- OIIK-3 Tect «MexaHuka»
JIEKYJSIpPHOW (DM3HMKH, IJIEKTPOIUHAMHUKH Tect «MonexynsipHas pusuka u Tep-
MOJIMHAMUKA)Y
Tect «DneKTpUYECTBO U MATHETU3M»
(u3HYEeCKHEe OCHOBBI ONITUKH U KBAHTOBOH (DH3UKH OIIK-3 Tecrt «OnTHKa U KBaHTOBas (PU3MKa»
YMerTh:
aHAJIM3MPOBATh PE3YJIbTaThl HAOIIOJNCHUH W JKCIIEpH- OIIK-3 BelnosHeHUE 1 OTYETHI 1a00PATOPHBIX
MEHTOB C IPUMEHEHNEM OCHOBHEIX 3aKOHOB W IIPUHIIN- pabot
OB (PU3HUKH
pemaTb OCHOBHBIE THITHI 33724 [0 OMHCAHUIO (I3UUe- OIIK-3 CamocTrosTenpHas padoTta «MexaHuKa.
CKHX SIBICHHI; yMeTh 00padaThiBaTh pe3yabTaThl (Hu- MonekymsipHas Gu3uKay
3U4ECKOTO JKCIIEPAUMEHTA KonTponsHas pabora «Mexanuka. Mo-
TeKyJIIpHas GU3AKa»
CamocrostensHas padboTa «JJIeKTpuye-
CTBO U MAarHETU3M»
KonrponbHast pabota «JIeKTpUIECTBO
Y MarHeTHU3M»
PacuerHoe 3ananue «Mexanuka. Mo-
JEKyJsIpHAs UMK
PacuetHoe 3amanne «IMEKTPUIECTBO U
MarHETH3M»

Conep:xanue ouneHoYHbIX cpeacTB. lllkasa u kpurepun oueHUBaHUS
Tect «MexaHuKa»

Tect cocTout U3 8 BompocoB. BpeMst BeimosiHEHUS 15 MUHYT.
IIpumep BapuanTa Tecra.

1. MarepuanbHas Touka M IBUKETCS MO OKPYKHOCTH cO CKOpocThio V. Ha prucyHke mokasaH rpa-
(UK 3aBUCUMOCTH MPOEKIUU CKOPOCTH V; OT BpeMeHHU (T — €AMHUYHBIA BEKTOP MOJOKHUTEIHLHOTO
HanpaBlieHus, V; — npoekuus V Ha 3To HanpasieHue). [Ipu 3Tom 111 HOpMAJIBHOTO @, U TaHT€HIIH-

AJIBHOT'O d; YCKOPCHMUS BBITIOJIHAKOTCA YCJIOBUA ...
Vo

a) a,>0; a=0
b) a,=0; a>0
¢) a,=0; a=0
d) a,>0; a>0




2. MarepuanbHasi TOUKa HauMHAET JABUraThCs MOJ JAeicTBUEeM cuibl Fy, rpaduk BpemeHHOH 3aBH-
CUMOCTH KOTOPOH NIPEICTABJICH Ha pUCYHKe. [IpaBUIBHO OTpa)kaeT 3aBUCUMOCTH BEJIIMYUHBI IIPO-

eKIIUY UMITYJIbCa MaTepUabHON TOUkU Py OT BpemeHu rpadux. ..
F,

b4

t g, ot 1 i 't t f, ot t Lot
a) b) ¢) d)

3. CucteMa COCTOMT U3 TPEX MIAPOB C Maccamu m ;=1 Kr, m,=2 KT, m3=3 KI, KOTOpbIE JIBUKYTCS
TaK, KaK Toka3aHo Ha pucyHke. Ecim ckopoctu mapoB V;=3 M/c, V>=2 m/c, V=1 m/c, To BEKTOp
CKOPOCTH IIEHTPa MacC ATOW CHUCTEMBbI HAIIPaBJIEH ...

VA

1M, "
e b v,

m,

s
V3 my =,
!"‘ 2

a) BoJb ocu -OX
b) B1oab ocu -OY
¢) BoJb ocu +OX

4. 13 xecTy BbIpE3aJIM TPU OJMHAKOBBIEC JETaly B BUJE AJUIMINCA. [[Be IeTanu pa3pe3anu momnojam
BJIOJIb Pa3HBIX OCEM CUMMETPHUH. 3aTeM BCE YaCTU OTOJABUHYIH APYT OT ApPyra Ha OJAMHAKOBOE pac-
CTOSIHME W PACCTaBUJIM CHUMMETPUYHO OTHOcUTenbHO ocu OO'. [lng MOMEHTa MHEpPUUU OTHOCH-
TenbHO ocu OO' cipaBeiIMBO COOTHOILIEHUE. . .

1

0 @E%E

0 5 K
I 12 I3
a) L <L=I b) 1>1>1
C) L<h<Iz d) IL=hL=0

5. Ecnmu MOMEHT MHEpLUH Tejla YBEJIMYHUTh B 2 pa3a U CKOPOCTb €ro BpalleHHUs YBEJIMYUTH B 2 pasa,
TO MOMEHT MMITyJIbCa TeNA ...

a) yBeIMUUTCS B 2 pasza

b) yBenmuuutcs B 4 pasza

C) yBenuuuTcs B 8 pa3

d) He u3mMeHuTCS



6. HeGonpbImas maitba HaunHaeT JBIKeHUE 0e3 HaualbHOM CKOPOCTH O TJIaIKOH JISASTHOM ropke u3
Toukd A. COmpoTUBIIEHHE BO3AyXa MPEHEOPEIKUMO Majio. 3aBUCUMOCTh MOTCHITUATBHOW HEPTUU
Iai0BI OT KOOPAUHATHI X H300paxkeHa Ha rpaduke U(x). CkopocTs maiiosl B Touke C ...

U, Tx
e
100 h\‘ .
80 NI B -
60

| /
0 Y 7

40 /C
20 N

0 2 4 6 8 10 12 x,u
a) B 2 pa3a Oombliie, 4eM B ToUKke B

b) B +/2 pa3 Gonble, yem B Touke B
¢) B 4 paza Oouibiie, 4eM B Touke B

d)B \/7 paza Oomblie, 4eM B Touke B

7. TeHHUCHBII MY JIETEN ¢ UMITYJIbcoM P (MaciiTad u HampaBlieHUsT YKa3aHbl HAa PUCYHKE), KOT/Ia
TEHHUCHUCT TMPOMU3BEN MO MAYY pe3kuil yaap nnurtenbHocThio Ar=0,1 ¢. I3MeHuBImMACS UMIYIbC
Msida cran paseH P,. Cpenssist cuna yaapa paBHa ...

— | xnfe

e

P
2) 30 H
b) 5 H
¢) 50H
d)23 H

8. Ha 6opTy kocMuueckoro kopabis HaHeceHa 5MOiieMa B BUJE IeoMeTpuueckoil ¢purypsl. M3-3a
PEATHBUCTCKOTO COKpAILCHHUS JUTMHBI 3Ta Gurypa u3MenseT cBor dopmy. Ecian kopabiie nBrxkeT-
Csl B HAIpaBJICHUH, YKa3aHHOM Ha PHCYHKE CTPEJKOH, CO CKOPOCTBHIO, CPABHHUMOH CO CKOPOCTBIO
CBETa, TO B HEMOABMKHON CHCTEMe OTcYeTa IMOJieMa puMeT GpopMy, YKa3aHHYIO Ha PUCYHKE ...

2!
o O U

a)

ITo pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 3 Gayia, eciii MPaBUIILHO BBITIOJHEHO 7 3aaHUi.
— 2 Gaya, eclid MPaBUIILHO BBITIOJNHEHO 5-6 3aaHui;
— 1 Gam, ecnu IPaBUIILHO BBITIOHEHO 3-4 3a7aHusl.

Tect «MoJiekyJasipHasi pU3UKA U TEPMOIUHAMUKA»
Tect coctout u3 7 Bonpocos. BpeMms BbimoaHeHus 15 MUHYT.



IIpumep BapuanTa Tecra

1. B Tpex oauMHaKOBBIX COCyJaxX MPU PaBHBIX YCIOBHSIX HAXOJIUTCS OAMHAKOBOE KOJIUYECTBO BOJO-
pona, reaust U a3ota. Pacnipenenenue ckopocTeid MoJeKyJ resiust OyAeT ONUChIBaTh KPUBAS ...

f(V) ¥ i 2

¥

-
a)l
b) 2
c)3
2. Ha pucyHke nipectaBieH rpaduK QYHKIIUU paclpeleIeHus] MOJIEKYJ HICATBHOTO Ta3a Mo CKO-
dN
poctsam (pacnipenenenne Makcpema), rae f (v) = W — JIOJISE MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-
1%

KJIFOUYCHBI B HHTEPBAJIE CKOPOCTEH OT Vv 10 v+dv B pacueTe Ha €AMHUILY 3TOro HHTepBaia. [{ist aToi
(GYHKINU BEpPHBIM YTBEPKICHUEM SIBIISETCH ...
f(v) &

|
|
|
|
(
|
|
1
' o

e

& 22P Ay

|

a) ¢ POCTOM TEeMITepaTyphl TUIOMIA b TTOJT KPUBOM pacTeT
b) ¢ pocTOM TeMIiepaTypbl BeTUIMHA MAaKCUMYyMa PacTeT
C) C pOCTOM TE€MIIePaTypbl MAKCUMYM KPUBOM CMEIIAeTCs BIIPaBO

3. Cpenssisi KMHETHYECKas SHEPrus MOJIEKYNbl HACAJBHOIO raza Ipu TeMmieparype I paBHa
I ‘ .
E =—kT . 3necw i=n,+ng,+2ny, ve ny, ng W ng — 9ACIO CTENEHEN CBOOOIBI MOCTYIATENLHOTO,

BPAIIATEIFHOTO M KOJIEOATEIFHOTO ABMKEHUS MOJIEKYJIbI. [IpH ycroBHu, 9TO UMEIOT MECTO TOJBKO
NOCTYNAaTENbHOE U BpalllaTelbHOE ABMKEHUE, A1 Bogopoaa (H,) uucio i paBHo ...

a)2 b) 8

c)5 d)7

4. B mpomecce oOpaTUMOro aanadaTHIecKoro HarpeBaHusl MOCTOSHHOM MAacChl UCAIbHOTO Ta3a ero
SHTPOMHUS ...

a) YMEHbIIIAETCS

b) HE MeHsIETCS

C) YBEJIMYMBACTCS

5. IIpomecc, n3o0paxxeHHBIN Ha pucyHKe B koopauHaTax (7, S), rae S — sHTponus, BIsSETCA ...



-

3

a) M30XOPHBIM HarpeBaHUEM b) n3006apHBIM HarpeBaHHEM
) aanabaTHBIM C)KaTUEM d) n30TepMHUUYECKIM paclIMpeHHEM

6. Ha (P, V) — nmarpamme n3obpaxkeHn nukimueckuii mpouecc. Ha yuactkax CD u DA Temnepatypa

le

:
i
B e
3 L Al I g
14 i —
B 1~ 4%
I 1 1
T 2 5 ¥
a) MOHMXKAETCA b) Ha CD — noBeImaercs, Ha DA — moHuxkaercs
C) TIOBBIIIAETCS d) na CD — monmxaetcs, Ha DA — moBbItiaetcst

7. Ilpn agnabaTudecKoM C)KaTUU UJ1eaTbHOTO Ta3a ...
a) TeMIlepaTypa He U3MEHSETCs, SHTPOIIUS BO3PACTAET
b) Temmeparypa u SHTPOTHS BO3pACTAET

C) TeMIlepaTypa Bo3pacTaet, YHTPOMHs YObIBaeT

d) TemriepaTypa Bo3pacTaer, SHTPOIHS HE H3MEHSETCS

ITo pe3ynbpTaram TECTUPOBAHUS BBICTABIISIETCS:
— 3 Gaia, ecii IPaBUIILHO BBITTOJIHEHO 7 3aJaHHiA.
— 2 Gania, eciu MPaBUIBLHO BBITIONHEHO 5-6 3a1aHMi;
— 1 Gam, ecnu IPaBUIILHO BBITIOHEHO 3-4 3a1aHusl.

TecT «JIEKTPUYECTBO U MArHETH3M)»
Tect coctout u3 7 Bonpocos. BpeMms BbimoaHeHus 15 MUHYT.
[Ipumep BapuaHTa Tecta

1. BennunHa HANPsHDKEHHOCTH AJIEKTPOCTATHUYECKOTO TIOJSI, CO3/IaBA€MOT0 PAaBHOMEPHO 3apsKeH-
HOU cpepruUuecKoil MOBEPXHOCTHIO pajnyca R, B 3aBUCUMOCTH OT PACCTOSIHUSA #* OT €€ IIEHTPa BEPHO
npe/CTaBJIcHa Ha PUCYHKE ...

£ E B E

0 R P ro R * 0 R r
a b C d

2. Y OTCOeIWHEHHOTO OT MCTOYHHKA TOKA IUIOCKOTO KOHJEHCATOpa 3apsij Ha oOkiagkax paBeH (.
Ecnmu Mexay oOkianmkamMu KOHJIEHCATOpa MOMECTUTh JUAJIEKTPUK C UAJICKTPUUYCCKON MpOHUIIae-
MOCTBIO &, TO 3apsiJl CTAHET PABHBIM ...

a) (e-Q b) O/(e-1) ¢) 0 d) 0 e) Ole



3. JIBa mpoBOIHMKA, H3TOTOBJIEHHBIE U3 OJTHOT'O MaTepuasa, paBHOW JUTMHBI, HO Pa3HOTO CEUCHUS
(81>S>), noaKIIIOUEHBI MOCIEA0BATENBHO B LieTb. HanpsskeHHOCTH IEKTPUYECKOTO OIS ...

a) OJTMHAKOBBI B 000OUX TTPOBOTHUKAX

b) B IpOBOHMKE C cCEUECHUEM S MOXKET OBITh KaK OOJIbINe, TAK ¥ MEHBIIIE

¢) OobIle B MPOBOJHUKE C CEUYCHUEM S)

d) GombIIe B TPOBOAHKKE C CEYCHHUEM S

4. Kakoit o6mactu BAX BakyyMHOT0 1M0/1a COOTBETCTBYET YTBEPXKICHHUE: BCE DIIEKTPOHBI, BbLIE-
TaloIINE U3 KaTOAA B PE3YJIbTATe TEPMOIJIEKTPOHHON SMUCCHUH, IOCTUTAIOT aHOoa?
!" E

a) 1 b)2 )3 d) 4 e)5

5. BOM3u ITMHHOTO MTPOBOJAHKUKA C TOKOM (TOK HampaBlieH K HaM) MPOJIETaeT MPOTOH CO CKOPO-
cthio v. Cuina JlopeHuna. ..

® «~—

I'J
a) HamIpaBJIeHa OT HAC b) HampaBIieHa BIEBO
C) HampaBJICHA BIIPABO d) HampaBneHa K HaMm €) paBHA HYJIIO

6. [1pu momenieHnn AUBIEKTPUKA B DJIEKTPUUECKOE M0JI€, HAPSHKEHHOCTD AJIEKTPUUYECKOTO MO
BHYTPU OECKOHEYHOTO OJTHOPOIHOTO U30TPOITHOTO JUAJICKTPUKA C TUIIIEKTPUIECKON MPOHUIIAEMO-
CTBIO € ...

a) OCTaeTcs HEM3MEHHOU

b) ocraercst paBHOI HYJIO

C) YMEHBIIUTCS B € pa3

d) yBenuuuTcs B € pa3

7. Uepe3 KOHTYp, MHAYKTUBHOCTH KOoTOporo L=0,02 I'H, Te4eT TOK, U3MEHSAIOIIUNCS MO 3aKOHY
1 =0.5sin500¢ . AMnnurynaoe 3Hauenue DJIC caMOMHIYKIIMY, BOSHUKAIOIIEH B KOHTYpE, PaBHO

2) 0,01 B ) 0,5B
¢)5B d) 500 B

ITo pe3ynbpTaram TECTUPOBAHUS BHICTABIISIETCS:
— 3 Gaia, eciii IPaBUIILHO BBITTOJIHEHO 7 3aJaHHiA.
— 2 Gania, eciu MPaBUIBLHO BBITIONHEHO 5-6 3aaHMi;
— 1 Gam, ecru IPaBUIILHO BBITIOHEHO 3-4 3a1aHusl.



Tecr «OnTHKa 1 KBAaHTOBasA QU3NKaA»
Tect coctout U3 7 BompocoB. Bpemst BeinmosiHeHUs 15 MUHYT.
IIpumep BapuanTa Tecra

1. PaznocTh X0/1a AByX HHTEpepupyromux y4yeit pasa A/4. Paznocts (a3 koneGanuii paBHa...
a) 30° b) 90° c) 45° d) 60°

2. Ha myTH e€CTEeCTBEHHOIO CBETa MOMEIIEHBI JABE IUIACTUHKU TypMmanuHa. [locne mpoxoxaeHus
MJIACTUHKUA | CBET MOJHOCTHIO mosisipu3oBaH. Ecnu J; u J; — UHTEHCUBHOCTH CBETA, MPOLIEAIIETO
MJIACTUHKUA | U 2 COOTBETCTBEHHO, M yroia Mexay HampasieHussMu OO u O'O" ¢=30°, to J; u J,
CBSI3aHBI COOTHOIIICHUEM. . .

LED
)
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T

JD / ]1
L | :IO
a)j2=3/4j1 b)]2=1/4]1
) j2=1/2+, d) j2=j

3. Ha pucynke noka3zaHbl KpUBbIE€ 3aBUCUMOCTH CIIEKTPaIbHON MJIOTHOCTH SHEPTreTUYECKON CBETHU-
MOCTH a0COJIFOTHO YEPHOTO TeJia OT JJIMHBI BOJIHBI IIPU pa3HbIX Temreparypax. Ecnu kpusas 2 co-
OTBETCTBYET CIIEKTPY M3JIyYeHHUsI aOCOIIOTHO YepHOro Tena npu temmneparype 1450 K, To kpusas 1

cooTBeTcTBYeT Temneparype (B K)...

P
1;‘\,

®

__—/_:\

0 2000

©

5
AL um

a) 2900 b) 1933
¢) 5800 d) 725

4. ITpu nzyueHnu BHeIHero ¢porodddexra yBeanunim oCBeIIeHHOCTh KaTo1a. DTO MPHUBENO K. ..
a) YBEIWYEHUIO 3HAYCHUS 3aIeP KUBAIOIIETO HAPSHKEHHS

b) yMeHbIIeHNIO PabOTHI BBIX0/IA 3JIEKTPOHA

C) YBEIMYEHUIO 3HAYCHNUS TOKA HACHIIICHUS

d) yBenmueHuo paboThI BBIXOA IEKTPOHA

2
5. Crauuonapnoe ypaBHenue lllpeaunrepa nmeer oOmumii BUI: _n Ay + Uy = Ey , tie U — 1io-
2m

TEHIMAJIbHAs SHEPIHs MUKPOYACTUIbl. JINHEHHOMY TapMOHMYECKOMY OCHHILIATOPY COOTBETCTBYET
YPaBHEHHUE ...

n’ Ze* ndty omet
a) — Ay - y =Ey b) — 5

2m dme,r 2m dx 2




h2
¢) ——Ay = Ey
2m

14
6. B sinpe usotona yriaepoga C ¢ cogepxkurcs. ..

a) 6 TpoTOHOB U 14 HEUTPOHOB
b) 8 mpoTOHOB U 6 HEHTPOHOB
¢) 6 IPOTOHOB U 8 HEUTPOHOB
d) 14 npoToHOB 1 8 HEHTPOHOB
e) 14 npoTOHOB M 6 HEUTPOHOB

4 .
7. Ba siapa rexust He, cnumuck B 0[1HO, IpH 9TOM OBUT H3ITy4YEH MPOTOH. B pe3ynbrare 310ii pe-
aKIMu 00pPa30BajIoCh spa...

a) Bel b) Be, c) Li] dy Li

HO pe3ym,TaTaM TGCTPIpOBaHI/I}I BBICTABJISICTCA:
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO 7 3aaHMi.
— 2 Gaya, eclid MPaBUIILHO BBITIOJHEHO 5-6 3aaHui;
— 1 6amn, eciiu MpaBUIILHO BHITIOJIHEHO 3-4 3a/1aHus.

KontpoabHnas padora «MexaHUKa U MOJIEKYJIsIpHas PU3nKa»
KoHnTtponbHas pabota conepxut 3 3amaun. Bpemst BeimosHeHus 45 MUHYT.
[Tpumep BapranTa KOHTPOJIBLHOM PabOTHI.

1. /IBa Tena OpoOIIEHBI BEPTHKAIBHO BBEPX C OAMHAKOBBIMU HAYaJIbHBIMH CKOPOCTSIMH V>0 ¢ MH-
TepBasioM Bpemenn Af omHo mocite apyroro. [lepBoe Teno GpOIIEHo ¢ 3eMIId, a BTOPOe ¢ GalKoHa,
PacIoyIOKEHHOT0 Ha BBICOTE 4 HaJl TOUKOM OpocaHus nepBoro Tena. Yepes kakoe BpeMs / ¢ MOMEH-
Ta OpoCaHHs MEpPBOTO Tella OHU OKAXYyTCs Ha OJAMHAKOBOH BbICOTe? CONMPOTHUBIECHHUEM BO3AyXa
npeHeopeyb.

2. JIBa rpy3a, Macchl KOTOpBIX paBHbl m; = 0,98kr u m, = 0,20kr, CBA3aHbl HEBECOMOM U HEPaCTS-
’KUMOW HUTBIO M JIexaT Ha riaakon nocke. K meBomy rpy3y npunoxkena cuna F; = 5,3 H, k npaBo-
My, B IPOTHBOIIOJIOKHOM HampasieHuu, — F> = 2,9 H. Halitu cuny HatspkeHus HUTH 1 TIpU 1BU-
JKEHUHU I'PY30B.

3. Ha 6apaban maccoil 9kr HaMOTaH MIHYP, K KOHITY KOTOPOTO MpPHBs3aH Irpy3 Maccor 2kr. Haiitu
yckopeHue rpy3a. bapaban cuutaTh OJHOPOIHBIM HUIHHAPOM. TpeHrneM npeHedpeyb

ITo pe3yjibTaTaM BBIITOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 5 0aioB, eciM BO BCEX TPEX 3ajadax XoJl PEIICHHs BEPHBIN, MOTyYeHBI IPABUIbHBIC OTBE-
TBI;

-4 68..]'[)13., €CJIM ABa 3alaHrsd U3 TPCX BLIIIOJHCHBI ITPABUJIBHO, @ B OJJHOM XOJ PCHICHUS BCP-
HBIN, HO €CTh HerpyOble OIMOKH WM PELICHUE He 3aBEPILEHO;

— 3 Oayia, eciy OHO 3aJlaHue U3 TPEX BBIOJIHEHO MPAaBUIBHO, & OCTAILHBIC JBa IMOO HE pe-
IICHBI, J'II/I60 pCeIICHUC HAYATO, HO HET NPOABWIKCHUA UIA JOCTUKCHHUA PC3YyJIbTAaTa, J'II/I60 B
ATUX 3aJJaHUSX JIOMYIICHBI TPyObIe OMIHOKH.

KonTpoabHas padora «JIeKTPU4eCTBO U MATHETH3M))
KonTtponsHast padota conepxut 3 3agaun. Bpems BeinonHenus 45 MUHYT.
[Ipumep BapraHTa KOHTPOJIHHON pabOTHI.



1. /IBa 0qMHAKOBBIX IJIOCKMX BO3AYIIHBIX KOHAEHcaTopa eMKOoCThi0 C=100 n® kak1plii, coeanHe-
HBI B 6atapero nociuenoBaTenbHo. OnpenenuTs, HaCKOIbKO H3MEHUTCS. eMKOCTh OaTapeu, eciiu Ipo-
CTPaHCTBO MEXK/Y IJIACTUHAMU OJTHOTO U3 KOHAEHCATOPOB 3aII0JHUTh AUAIEKTPUKOM C £=2.

2. Ilpu BHemHeM conpoTuBiieHud 11=8 Om cuia toka B uenu [,=0,8 A, npu conpoTuBieHuu =15
Owm cuina toka [,=0,5 A. Onpenenuts cuity Toka I ; KOPOTKOTO 3aMbIKaHUSI HCTOYHHUKA 3.1.C.

3. Ilo KOHTYpY B BHJI€ PABHOCTOPOHHETO TpeyroyibHUKa TeueT Tok cwior [ = 50 A. Cropona Tpe-
yrosibHUKa a = 20 cM. OnpeaenuTh MarHuTHYIO HHAYKIUIO B B TOuke nepecedeHust BbICOT.

ITo pe3yjibTaTaM BBIITOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 5 0aioB, eciM BO BCEX TPEX 3ajadax XOJl PEIICHHs BEPHBIN, MOTyYeHBI IPABUIbHBIC OTBE-
THI;

— 4 Gaa, eciiv J1Ba 3a/IaHUSI U3 TPEX BBIIMOJHEHBI MPABHIILHO, a B OJTHOM XOJ PEUICHHUS Bep-
HBIN, HO €CTh HErpyObIe OITMOKHY WJIM PEIIeHNEe HE 3aBEPIIEHO;

— 3 Gamna, ecu OJTHO 3aJjaHKe U3 TPEX BBITIOJHEHO MPABUIIBLHO, a OCTANILHBIE JIBa TN0OO HE pe-
IICHBI, J'II/I60 pEeIICHUC HAYATO, HO HET NPOABWIKCHUA JIA JOCTUKCHHUA pC3YyJIbTAaTa, J'II/I60 B
ATUX 3aJaHUSX JIOMYIIECHBI TPyObIe OMIMOKH.

CamocrositesbHast padora «Mexannka. MoJiekyJasipHas pu3uka»

CamocrosrenbHas paboTa cogepxuT 12 3amad. 3agayn penaiTcs 10Ma, OTYUTHIBAIOTCS B ayAUTO-
pHH B TEUEHUE MOLYJIS.

[Tpumep BapraHTa cCaMOCTOSATENHLHON pabOTHI

1. OnpenenuTh MOTHOE YCKOPEHHE (' B MOMEHT t=3 ¢ TOYKH, HaXOJAIIeiCs Ha 000/1e Kojeca pa-
mycoM R=0,5 M, BpaIarommerocst COracHo ypaBHeHHI0 g=At+Bt’, rae A=2 pan/c; B=0,2 pax/c’.
2. Opyaue, )KeCTKO 3aKPETUICHHOE Ha KeJIE3HOIOPOXKHOM T1aTdhopmMe, POU3BOIUT BHICTPEI BIOJIb
MOJIOTHA KEJIe3HOU 1oporu noj yriaom o=30° kK JTuHUM Topu3oHTa. OnpeaenuTb CKOPOCTh Uy OTKa-
Ta MIATGOPMBI, €CIIM CHAPsJ] BBUIETAET cO CKOpOocThio U;=480 M/c. Macca minatdopMsl ¢ opyaueM u
cHapsazamu m=18 T, macca cHapsiia m;=60 Kr,

3. IlIap mMaccoit m;=5 Kr IBHIKETCS CO CKOPOCTHIO V=] M/C U CTaJIKHUBAETCS C MOKOSIIHMCSI IIIApOM
Macco my=2 Kr. Onpeneautb CKOPOCTH U U Uy apoB nocie yaapa. [llapel cautaTts 01HOPOIHBI-
MU, a0COJIFOTHO YIPYTHMH, YAAp - TPSIMBIM, [ICHTPATHHBIM.

4. Ilo kacarenbHOM K IIKMBY MaXxOBHMKa B BHJAE IUCKa quameTpoM D=75 cm m maccoit m=40 kr
npunoxkeHa cuia F=I kH. Onpenenuts yrimoBoe YCKOPEHHE € M YaCTOTY BpAIIEHUs N MaXxOBHKaA Ye-
pe3 BpeMs t=10 ¢ nocne Havana JeCTBUS CUIIbL, €CJIM PAIMYC I IIKKUBA paBeH 12 cM. Cuioil TpeHus
npeHeopeyb.

5. Touka y4acTByeT OJHOBPEMEHHO B JBYX B3aUMHO MEPIEHIUKYIAPHBIX KOJeOaHUAX, YpaBHEHUS
KOTOPBIX X=A;sinwit u y=Ajcosmyt, rie A;=8 cMm; Ar,=4 cmM; 0)1=0)2=2c'1. Hanucare ypaBHeHuUE
TPACKTOPUH U MOCTPOUTH €€ Ha YEPTEXKE; MOKA3aTh HAMPABIICHUE JTBUKEHUS TOUKHU.

6. 113 cTBONA aBTOMATHYECKOTO MHUCTOJIETA BBIJIETENA MyJsl Maccol m;=16 r co ckopocThio v=300
Mm/c. 3aTBOp mucTojera Maccod my=200 r mpuKUMaeTCs K CTBOJIY MPYKHHOM, )KECTKOCTh KOTOPOU
k= 25 xH/m. Ha kakoe paccTostHue OTOHAET 3aTBOp mociie BeicTpena? CuuTaTh, 4TO MUCTOJET XKe-
CTKO 3aKpEeTUICH.

7. OnpenenuTs MOMEHT CHUJIIBI M, KOTOPBIN HEOOXOAMMO MPUIIOKHUTH K OJIOKY, BPAIIAIOIIEMYCS C
qacToToi n=12 c'l, YTOOBI OH OCTAHOBWJICS B TCUEHUE BPEMECHU At = 8 c. Jluametp 610xa D=30
cM. Maccy 6710ka m=6 KI' CYUTaTh pABHOMEPHO PacIpeeICeHHON 10 000.1y.

8. CmMmech kucnopoJa U a30Ta HaXOAUTCS B cocyae noj nasienueM p=1,2 Mlla. Onpenenuts nap-
[UAJIbHBIC TABJICHUS P1 U P2 Ta30B, €CIIU MaccoBasi J0JIsl ) KUCIIOpoia B cMecH paBHa 20%.

9. KonmnuectBo BemecTBa renust v=1,5 Moib, Temneparypa T=120 K. Onpeaenuts cymMmapHyO KH-
HETUYECKYIO SHepruio Ey mocTynaTenbHOro IBUKEHUS BCEX MOJIEKYII 3TOTO rasa.



10. Ompenenuts MonspHble TemnoeMkocTn Cy n C, cMecH ABYX ra3oB - OJHOATOMHOIO U JIBYX-
atomHoro. KonuyecTBo BemiecTBa v; - 0OJHOATOMHOTO U V,- IBYXaTOMHOT'O Ta30B COOTBETCTBEHHO
paBubl 0,4 Moib 1 0,2 MOJIb.

11. KakoBa cpennsis apudMeTHudeckasi CKOpOCTh <L> MOJIEKYJT KUCIIOPO/Ia MPU HOPMaIbHBIX YCIIO-
BUSIX, €CIIU W3BECTHO, YTO CpelHsAs JUIMHA CBOOOJHOTrO mpolera <I> MoJjeKynbl KUCIOpOJa Mpu
3TUX ycaoBusx paBHa 100 HM?

12. Bo ckonbKko pa3 yBenuuuBaeTcs KO3GOUIIMEHT MOJIe3HOoro aercTBus 1 nukia KapHo mpu mo-

BBILICHUM TEMIIEpaTypbl HAarpeBaTessi OT Tl'=380 K no Tl”=560 K? Temneparypa oxiagurens
7,=280 K.

[To pe3ynbraTaM BBHIOTHEHUS CAMOCTOSITEILHON paOOThI BHICTABISETCS:

— 2 Garta 3a KaXIylo 3a/1auy, €ClId X0 PEIICHHs BEPHBIH, OJIy4YeHbI IPABUIbHBIE OTBETHI;
1,5 Gama 3a Kaxayro 3ajady, €Cii X0 PeLIeHUs BEpHBINA, HO €CTh HerpyOble OIIMOKH WU
pELIEHNE HE 3aBEPILEHO.
Hroro 3a 12 3amady camMocTOATEILHON PabOThI MOYKHO TOJYYUTh MUHUMYM 18 0aiioB, MakKCHMyM
24 fanna.

CamocrosiTesibHast padoTa «JIeKTPUYECTBO U MAarHETH3M))

CamocrositensHas paboTa coaepKuT 12 3aaad. 3amaun perarTcs 10Ma, OTYUTHIBAIOTCS B ayIUTO-
pun B TCHCHUC MOIYJIA.

[Tpumep BapraHTa CaMOCTOSATEIBLHON pabOTHI

1. Yetsipe oguHakoBbix 3apsana Q;=0Q,=Q;=Qs=40 nKi 3akpermieHsl B BepIIMHAX KBajpaTa CO

croponoit a=10 cm. Haiitu cuny F', IelCTBYIONIYIO HA OJMMH M3 TUX 3apsiiOB CO CTOPOHBI TPEX
OCTaJIbHBIX.

2.  OmnpenenuTh HATPSDKEHHOCTh E TIOJISL, CO3/IaBaEMOT0 3apsiZioM, PABHOMEPHO PacIpe/IeICHHBIM
110 TOHKOMY TIPSIMOMY CTEPIKHIO C JJUHEHHOH TIOTHOCTRIO 3apsiaa T = 200 aKi/M, B Touke, Jiexa-
e Ha TPOJOKEHUU OCH CTEpKHS Ha paccTosHuu a =20 cM oT Omwkaifmiero koHma. [lnuHa
crepxkHs [ =40 cm.

3. TloBepxHOCTHasl TJIOTHOCTH 3apsifa G OECKOHEYHO MPOTSHKEHHOW BEPTHKAIBHOM IIIOCKOCTH
paBHa 400 MKKi1/M?. K II0CKOCTH HA HUTH MOJBEIICH 3apsiKeHHbIN mapuk maccoil m=10 r. Omnpe-
IenuTh 3apsn Q mapuka, e HUTh 00pa3yeT ¢ MIOCKOCThIO yron ¢=30°.

4. Ilnockuii KOHJIEHCATOp € MJIOWAAb0 miuacTuH S=200 cM” Kaxkas 3apsKEH 10 PAa3sHOCTH II0-
tennuanoB U=2 kB. Paccrosane mexnay miactuaamu d=2 cM. Judnextpuk - crekno. OnpenenuTh
sHepruto W 1oJist KOHAEHCAaTopa U MNIOTHOCTh W SHEPTHH OJISL.

5. D.n.c. 6arapen E= 80 B, BHyTpeHHee comporuBiieHune 11=5 OM. BHemHssa 1iens norpediser
motHocTh P=100 Bt. Onpenenuts cuny Toka I B nienu, Hanpspkenue U, o KOTOPBIM HaAXOAUTCS
BHEIIHSAS LI€TIb, U €€ CONIPOTHUBIICHHUE T.

6. B nposoanuke 3a Bpems t=10 ¢ npu paBHOMepHOM Bo3pacTanuu Toka ot ;=1 A 10 [,=2 A BbI-
nenunack teriora Q=5 k/[>x. Haiitu conpoTuBieHre r TPOBOJHUKA.

7. Haiitu compoTuBieHHe TPYOKU JTMHOM g = 0,5 M ¥ IWIOIAAbIO NMONEPEYHOr0 CeueHus: S=5
MM, €CIT OHA HATIONHEHA a30TOM, HOHM3HPOBAHHBIM TaK, 4To B 00beMe V=1 cM’ ero HaxoauTCs
IIPU PAaBHOBECUU n=10" nap MOHOB. VIOHBI OZTHOBAJICHTHBI.

8. Tok cunoii [ = 50 A Teder 1Mo MPOBOJIHUKY, COTHYTOMY TOJ MPSIMbIM yriioM. Haiitu Hamps-

’KEHHOCTh [ MarHuTHOTO TOJISI B TOYKE, JIeXKaIeld Ha GMCCEKTPHCE ITOrO yrila U OTCTOSIIEH OT
BEPIIMHBI yIi1a Ha paccTosHuM b = 20 cMm. Cuntarh, yTO 00a KOHILIA TPOBOIHUKA HAXOASTCSA OYEHb
JTAJIEKO OT BEPIIMHBI YIJIa.

9. KopoTkas karyuika rmionajpo nonepeyHoro ceuenus S = 250 CMZ, coaepxkamasi N = 500 But-
KOB IIPOBO/IA, IO KOTOPOMY TeueT TOK cuiioil [ = 5 A, momenieHa B 0THOPOAHOE MarHUTHOE I10JIE



HanpsbkeHHocThio H = 1000 A/m. Haiitu: 1) MarHUTHBIM MOMEHT pp, KaTYHIKH; 2) BpallalolIui
MOMEHT M, NeHCTBYIONIMI HAa KaTYIIKY, €CJIM OCh KaTYIIKH COCTaBigeT yroa ¢ = 30° ¢ JUHUSAMH
HOJIS.

10. U3 ToHKOI MPOBOJIOKH Maccoi m = 4 T U3rOTOBJICHA KBaJpaTHas paMmka. Pamka cBOOOIHO TIO1-
BEIIIEHA HA HEYNPYroil HUTH U IO Hel mpomymieH Tok cuioi [ = 8 A. Onpenenurs 4actoTy v Ma-
JBIX KOJIeOaHUH paMKK B MAarHUTHOM T11oJie ¢ uaaykuueit B=20 mT.

11. Yacruua, Hecymas OJIMH 3JIE€MEHTAPHBINA 3apsij, BJIeTeNa B OJJHOPOJHOE MarHUTHOE TOJIE C UH-
nykuueit B = 0,01 Txn. Onpenenuts MOMEHT UMITyJibca L, KOTOpBIM 00Jajjaia qyacTula npu ABHXKe-
HUM B MarHUTHOM T0JI€, €CIIM PauyC TPACKTOPUH YacTUIlbl paBeH R = 0,5 mm.

12. Pamka, copepxaitas N=1000 ButkoB momaaso S = 100 oM, PaBHOMEPHO BpAIAETCs C yac-
ToTOM N = 10 ¢! B MarHUTHOM IONIE HanpsbkeHHOCThIo H = 10* A/m. Ocb BpAILICHUS JIEKHUT B TIJIOC-
KOCTH pPaMKM M NEPHEHAUKYISIPHA JIMHUIM HaNpsKEeHHOCTU. ONpeesnTh MakCUMalbHYIO 3. 1. C.
UHAYKIHUU Emax, BOSHUKAIOIIYIO B PAMKE.

[To pe3ynbraTaM BBHINOJTHEHUS CAMOCTOSITENIBLHON paOOThI BHICTABISETCS:

— 2 Gaa 3a KaXJIyIo 3a/1a4y, eCJId X0 PeLICHHUs BEPHBIH, OJTy4YEeHbI IPABUIbHBIE OTBETHI;
1,5 Gamna 3a Kaxayro 3ajady, €Cii X0 PeLICHUs BEepHBINA, HO €CTh HerpyOble OIIMOKH WU
pELIEHNE HE 3aBEPILEHO.
Hroro 3a 12 3amady camMocTOATELHON PabOTHI MOYKHO TOJYYUTh MUHUMYM 18 0aiioB, MakKCUMyM
24 fanna.

Pacuernoe 3aganue Nel «Mexanuka. MoJiekyasipHasi Gu3nka»

Ilpunazaemcsa: KynoekoB B.I'., MensnukoB B.I1., Kynemuna C.B. Mexanuka u monekyispHas ¢u-
3uKa: YueOHoe mocoOue K BBIMOJHEHHIO ceMecTpoBoro 3ananus: Bomxckuit: @unuan 'OYBIIO
«MDBU (TY)» B 1. Bommkekom, 2008. — 64 c. (ITpunoxenue 1)

IIpumep BapuanTa

1. duck cosepmaet 70 06/MuH. I'1e MOYKHO MOJIOKHUTH HA JTUCK TEJI0, YTOOBI OHO HE COCKOJIB3HYI0?
Kosddunment Tpenwst mokost Tena o auck u - = 0,44,

2. K vutu nonsemnieHa rupsi. Eciin mogHUMaTh TUPIO ¢ YCKOPEHUEM a, = 2 M/c%, TO CHiIa HaTsDKe-
HUusg HUTH T OyAeT BIIBO€ MEHBIIIE TOH CUIIbI HATSXKEHUs T, IpU KOTOPOU HUTH pa3pbiBaercs. C
KaKUM YCKOPEHUEM @ HaJ0 MOJITHUMATh TUPIO, YTOOBI HUTh pa3opBajach?

3. Kakyro maccy m GeH3uHa pacXo/yeT JBUraTelh aBTOMOOWIS Ha TyTH s = 100 KM, eclii Ipu MOIITHO-
ctu aurareis N = 11 kBt ckopocts ero nwxkenus v = 30 xkm/4? KIIJ nuratens n = 0,22,
yIenpHas TerioTa cropanus 6ensuna g = 46 MJx/Kr.

4. HaiitTu mepuoa oOpamnieHus CIyTHUKA, IBUKYIIETOCsS BOKPYT HEKOTOPOM TJIAaHETHI BOJIU3H €€
MOBEPXHOCTH, €CJIM CPEHSS IIOTHOCTD MJIAHETHI p = 3,3 r/em’.

5. Inardopma ¢ meckom oO1eit Maccoit M = 2 T CTOWT Ha pelibcax Ha TOPU30HTAIBHOM YYacTKe
nyTu. B mecok nomnamaer cHapsa Maccoii m = 8 Kr u 3actpeBaeT B HeM. [IpeneOperas TpeHuem, onpese-
JUTE, C KAaKOH CKOPOCThIO Oy/eT NBUraThCs Mmiardopma, eciii B MOMEHT MOMaJaHusl CKOPOCTh CHa-
psana v =450 m/c, a ee HampaBIeHUE — CBEPXY BHU3 MO YIIIoM o = 30° K TOPU30HTY.

6. Yenosek maccoii m = 60 Kr uaeT paBHOMEPHO 1O nepudeprn TOpu30HTATBHON KpYTiao# miaTdop-
MBI pagnycoM R = 3 M, KOTOPYIO BpamlaloT C yrIOBOH CKOPOCTBIO @ = 1 paj/c BOKPYT BEpTHU-
KaJIbHOM OCH, MPOXOASIIeH uepe3 ee HeHTp. HallTu ropru30HTAIbHYIO COCTABIISIFOILYIO CHJIbI, JIEHCT-
BYIOIIEH Ha YeIOBEKa CO CTOPOHBI TUIATPOPMEI, €CITU PE3yIbTUPYIOIIAs CUJI UHEPIUU, TPUITOKEH-
HBIX K HEMY B CUCTEME OTcueTa «miaTdopmay, paBHa HYJIIO.

7. ToHKUN OTHOPOJHBIN CTEPkKEHD JUIMHON [ MOXKET BpaliaTbCcs BOKPYT TOPU3OHTAIBHON OCH, MPO-
XOJISIIIEN Yepe3 KOHEIl CTePXKHA NEepHeHIMKYIApHO eMy. CTepskeHb OTKJIOHWIA Ha 90° OT MOJIOXKEHHUS
paBHOBecHs U OTHYCTUIU. ONPEaenuTh CKOPOCTh ¥ HUKHETO KOHIIA CTEP>KHS B MOMEHT MTPOXO0XK/Ie-
HUS MTOJIOKEHUS PABHOBECHSI.

8. Kakyio CKOpOCTh v JOKHA UMETh CBUHIIOBAsSI ITYJIsL, YTOOBI MPHU yAape O CTAIbHYIO ILTUTY OHA



pacrutaBunace? Temnepatypa myiu ¢t = 27 °C, temneparypa miasnenus t = 327 °C, yaenbHas Ten-
JI0Ta IJIaBJICHUS CBUHIIA ¢ = 5 KaJ/T, yaenbHas TeroeMkocth cBuHIa C = 0,03 kan/(r-°C).

9. Ilpu HEKOTOPBIX YCIOBUAX 0 Yo MOJIEKYJ BOJOPO/A AUCCOLIMMPOBAHO Ha aTombl. Halitu momsp-
HYIO0 TeII0eMKOCTh Cp 3TOro raza npu o = 25. MossipHble TEIJIOEMKOCTH aTOMapHOTO BOJOPO/Ia
Cy1 = 2,94 xan/(mone°C), monekynspHoro Bogoponaa Cy, = 4,9 kan/(mons-°C).

10. Boga B nmpyny umeet temnepatypy ¢ = 0 °C. Temneparypa okpysxkaroiiero Bozayxa t, = —10 °C.
Kakoii cioit npa oOpasyercs 3a OJHU CYTKH, CUMTas C MOMEHTa Hauyana 3aMmep3aHust Boasl? Koad-
(GUIHMEHT TerIonpoBOAHOCTH Jbaa y = 2,51 B1/(M - K).

3a BBINIOJTHEHUE PACUETHOTO 3aJaHUSI BHICTABIISIETCS:
— 10 6annos, ecnu perreno BepHo 10 3a1ay;
— 9 GamioB, ecnu perieHo BEpHO 9 3amad
— 8 GaytoB, eciu penieHo BEpHO 8§ 3a1ady;
— 7 GaioB, eCiM penieHo BEPHO 7 3a1ad

PacueTHoe 3a1aHue ((3JI€KTpH‘leCTBO H MAarHeTHU3M

Ilpunazaemcsa: Kynvkos B.I'., be6skoB A.H., Xuxapera M.I"., MenbaukoB B.I1., Kynemmna C.B
OnexTpudecTBO U MarHeTusM. [locobue mo BBHINOJIHEHHIO ceMecTpOBOi paboThl: Bomkckuit: Ou-
muan FOYBIIO «MBU(TVY)» B r. Bomkckom, 2005. — 60 c. (ITpunoxenue 2)

IIpumep BapuanTa

1. B 01HOPOAHOM 3JIEKTPUYECKOM I0JI€, HAIPSKEHHOCTh KOTOpOro £ = 3.10* B/M, HaxoguTcd nu-
noss mHoi [ = 3,9-10" M ¢ 3apsiiaMH, MOJIyJIb KOTOPBIX paBeH MOAYIIO 3apsijaa siekTpoHa. Ock
JIUTIOJSI COCTABJISIET C HAMPABJICHUEM JIMHUN HANpsKEHHOCTH yroi o = 30°. Haiinure Bpamaroniuii
MOMEHT, JICCTBYIOIIMI HA JUIIOJb.

2. BrluncnauTe HanpsKEHHOCTD TMOJST HA OCH PAaBHOMEPHO 3apsKEHHOIO KOJIblia paanycoMm R B 3a-
BHCUMOCTH OT PAcCTOSIHUS /1 10 ero LeHTpa. B kakoi Touke Ha OcH KOJblla HAPSKEHHOCTD MMOJIS
MMeeT MaKCUMaIbHOE 3HAaUeHUE?

3. IumoJsib ¢ 3JEKTPUYECKUM MOMEHTOM, 3HAYEHHUE KOTOPOrO0 PaBHO 3-107"° Kir-m, cBoGOIHO ycTa-
HABJIMBACTCS B OJJHOPOIHOM 3JICKTPUUYECKOM TI0JIe HAIIPsKEHHOCTRIO0, paBHOU 1500 B/cM. Kakyro Hy*-
HO COBEPILINTH PabOTY, YTOOBI TOBEPHYTH TUIONH Ha 180°7?

4. Onpenenute MOTEHIHAN HE3aPSKEHHOTO METAITMYECKOIO LIapa paJiycoM 7, PacloiOKEeHHOTO
Ha PAcCTOSHUM d OT TOYEUHOTO 3apsaa ¢. Kakum craHeT MOTEHIHAN IIapa, €Clid €ro 3a3eMIIUTh?
Kakoii 3apsn Oynet npu 5ToM Ha mape?

5. Barapest u3 n mocnenoBaTeNbHO COSAWHEHHBIX OJMHAKOBBIX KOH/IEHCATOPOB 3apshKeHa JI0 Pa3HOCTH
noreHuuanioB U. KoHeHcaTophl 3a0IHEHb! KUIKAM JUAIEKTPUKOM C AUAIEKTPUYECKOM MPOHUIIAEMO-
cTeio & Kak u3aMeHuTcs pa3HOCTh MOTEHINAJIOB, €CIU U3 K KOHJIEHCATOPOB BhITEUET MUAIeKTpuK? KoH-
JICHCATOPbI OTCOEAMHEHBI OT UICTOYHHKA.

6. [Ipu cune toka 0,5 A HanpspKeHHE Ha ydyacTke HEKoTopol menu paBHo & B. IIpu cune toka 1,5
A HamnpsbkeHue Ha ToM ke ydacTke paBHO 20 B. Onpenenure 3/C, neicTByOnyt0 Ha ’TOM y4a-
ctke. Kakum Oyner HanpspkeHue, eciy cuiia Toka ymeHbmuTes 10 0,1 A?

7. Ba ucrounuka (E; =4 B, r; = 0,1 Om; E; = 6 B, r, = 0,4 OM) coeMHUIN TTOCIIEOBATEILHO U
3aMKHYJIM Ha HEKOTOPBIN pe3uctop. [Ipy KakoM COMPOTHBIEHUU 3TOTO PE3UCTOPAa Ha OJHOM U3 HC-
TOYHUKOB HaIpspKeHUEe OyIeT paBHO HYIIO?

8. JIBa MoHa, MMEIONIME OJMHAKOBBIM 3apsii U MPOLIEANINE OJMHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
MOTEHIMAJIOB, BJIETENIM B OJIHOPOJIHOE MarHuTHOE ToJie. [lepBblil HOH BUKETCS MO JIyT'€ OKPYXKHO-
CTU PaJNyCOM 5 CM, BTOPOM — MO Jyre OKPYKHOCTH paauycoM 2,5 cMm. OmnpeaenuTe OTHOUIEHUE
Macc MOHOB.

9. B oqHOpOAHOM MarHuTHOM noJie ¢ uaaykuuen B = 0,1 T Bpamaercs kBajapaTHas paMKa co CTO-
ponoit a = 20 cM, coctositas u3 N = 100 BUTKOB MEIHOTO MPOBOJIA C TJIOLIABIO0 TIOIEPEYHOTO Ce-



genns S = 1 Mm’. MaKkcHManbHOE 3HAYCHNE CHIIBL WHJIYKIIHOHHOTO TOKa B paMke [, = 2 A. Onpeje-
JIUTE YaCTOTY BpAIICHUs paMKH.

10. KonnieHcaTop u 3JeKTpUyecKasl JIaMIoyKa COEMHEHbI MOCIIeIOBATEIbHO U BKIIIOUEHBI B LIETIH
nepeMeHHoro toka HamnpsbkenreM 440 B u gactoToit 50 I'i. Kakyro eMKOCTh JOJI’KEH UMETh KOH-
JIEHCATOP JJISL TOTO, YTOOBI Yepe3 JIaMIOUKy MpoTekal ToK B 0,5 A u majieHre MmoTeHIMalla Ha JlaM-
nouke Ow110 paBuo 110 B?

3a BBINIOJTHEHUE PACUETHOTO 3aJaHUSI BHICTABIISIETCS:
— 10 GamnoB, ecnu pemeHo BepHo 10 3amay;
— 9 6aioB, ecim perieHo BepHo 9 3agau
— 8 GayToB, eclii PeIeHo BEepHO 8 3a/1a4;
— 7 6ayIoB, €CJIM PEIIeHO BEpHO 7 3a1a4

BoinoJsiHeHue u 3ammTa J1a00paTOPHBIX padoT
JlaGopaTopHble paOOThI BBINOJIHIKOTCS 110 MHIUBHYaJIbHOMY I'pauKy, COCTaBIEHHOMY Ipenoja-
BaTeseM. KaXIpIM CTYJIEHTOM BBHITIONHSETCS 5 paboT B KaKJIOM CEMECTpE.

Tembl 1a0opaTOpHBIX padoT
2 cemecTp
Padora Nel «3ydeHnne nBUkeHUs MAATHUKA MakcBes1ay
KonTposabHbie Bonpochl
. Kakoe nBukeHue Ha3bIBaeTCA MIOCKUM?
. Hannmnre ypaBHeHne AMHAMUKH BPAIATEIbHOrO ABMKEHUS Ul MasiTHUKAa MakcBesuia.
. Hanumure ypaBHeHUE NOCTYNATEIbHOTO ABMKEHUS LIEHTpa Macc JJisl MasTHUKAa MakcBesa.
. UTo Ha3bIBa€TCA MOMEHTOM MHEPIIUH MaTEPUATLHONU TOUKU?
. Kak paccunrats MOMEHT nHepuuu MasiTHUKa MakcBesuia?
. [Touemy nucK MasiTHUKA HE IOJHUMAETCS HA IEPBOHAYAIBHYIO BBICOTY?
. VI3 Kakux npocThIX BMKEHUM COCTOUT INIOCKOE JBMKEHHE?
. ChopmynupyiTe 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTUH ISl MasiTHUKAa MakcBesa.
. Hanuimre oCHOBHBbIE ypaBHEHMSI TWUHAMHKHU I MOCTYMATEIbHOIO U BPAIllaTeIbHOTO JABUXKE-
HUM.
10. Kyna nepexouT KHHETHYECKast SHEPTHUsl MOCTYNATEeIbHOTO JIBMKEHUS MIPU OMyCKAaHUU MasiTHU-
Ka B KpailHee HU)KHEE TOJIOKEHHE?
11. byzner nu paboTtaTh MasTHUK MakcBeljia, €Clid JuaMeTp Bajia OyJIeT paBeH HapyKHOMY JHa-
METpy AUCKa?

O 00 1IN DN K W~

PatGora Ne2 «M3yuyeHne TpeHUS KAaYeHHU S M 3aTYXAKOIIMX KOJIeOaHUl MAITHUKA))
KonTpoJbHbBIE BONIPOCHI

1. KakoBa (pu3nueckasi CyniHOCTh TpEeHUs?

2. Kakue ObIBatOT BUABI TPEHUS?

3. Koapunment tpenus-kaueHus. B kakux euHUIIAX U3MEPSAETCS, OT YETrO 3aBUCUT?
4. Kakue xoynie0aHus Ha3bIBAIOTCSI BBIHYKJIEHHBIMU, CBOOOTHBIMU?

5. Yro Takoe 3aryxaromiue Koneoanus?

6. Uto Takoe norapu()Mu4ecKuil I€KPEMEHT 3aTyXaHus?

7. YcnoBusi BOSHUKHOBEHUS 3aTyXaOMNUX KOJICOaHM.

PaGora Ne3 «M3yueHune 3aKOHOB COXPAHEHUS NIPH COyIapPeHMH IBYX IIAPOB»
KonTpoJibHbBIE BONIPOCHI

1. ChopmynupoBaTh 3aKOH COXpaHEHUSI HMITYJIbCA.

2. ChopmynupoBats TpeTuii 3akoH HeroToHa.

3. UTo Ha3bIBaeTCA UMIYJIHLCOM Tea?

4. ChopMynupoBaTh 3aKOH COXpaHEHHSI MEXaHUYECKON YHEPTHH.



5. Kaxoii ynap Ha3bpIBaeTcsi a0COIIOTHO YIPYTUM U aOCOITIOTHO HEYNIPYTHM?

6. Kak O1IeHUTb 10110 MEXaHUYECKOW SHEPTUH, NepelIe e B IPyrue BUIbl SHEPrun?
7. CpaBHUTH MOAYJIH CHUJIbI HATSKEHUSI HUTU U CUJIBI TSKECTH B MOMEHT COyAapeHHUS.
8. [ToueMy s1eBbI} AP MOCIE y/lapa OTKJIOHSETCS Ha MEHBIINNA yroJi?

9. Uto Ha3bIBaeTCs] KHHETUYECKOW U MOTEHI[UAIBHOM SHEPTrHei?

10. Kakas cuctema Ha3bIBa€TCA 3aMKHYTOM?

PaGora Ned4 «M3yueHne KPYTHIbHBIX KOJIe0aHU HA YHU(PUISPHOM MOABECe)
KoHnTpoJibHbBIE BONIPOCHI

1. Uto Ha3bIBa€TCA MOMEHTOM MHEPLHMHU MAaTEPUATILHOW TOYKH 1 MOMEHTOM UHEPIUU Tema?
2. Uto Ha3bIBa€TCSI MOMEHTOM CHJIBI?

3. Harmnmmre 0CHOBHOE ypaBHEHUE BpallaTEIbHOTO JIBH)KEHHS TBEPAOIO TEa.

4. Copmynupyiite Teopemy Llteiinepa.

5. Uto o3HavaroT BeauuuHkbl k£, G? OT yero oHu 3aBUCAT?

6. UTo Takoe «KpyTHJIBbHBIM MasgTHUK»? €r0 Ha3HAYEHHUE U YCTPOMCTBO.

7. UeMy paBeH MOMEHT yIPYyrux cui?

PatGora Ne 5 «M3yuenue kose0aHuii (pU3NIECKOro M MATEMATHYECKOI0 MAITHUKOB)
KoHTposbHbIE BOPOCH!

. Kakue xonebanust Ha3pIBAIOTCS TAPMOHUYECKUMHU?

. UTo Ha3bIBa€TCS TAPMOHUYECKUM OCIHIIISTOPOM, (PU3HUECKUM, MATEMATUYECKUM MasiTHUKOM?
. Hanmnmure nuddepennmranboe ypaBHEHHE MaJIBIX KOJIEOaHW MasTHHKA.

. BerBeute popmysisl A1 ieprooB KoaebaHui GU3HIecKOro ¥ MaTeMaTHIECKOT0 MassTHUKOB.

. Uto Takoe mpuBeeHHas JTHHA (PU3HIECKOTO MasiTHUKA?

. ChopmynupyiiTe CBOHCTBO B3aUMO3aMEHSIEMOCTH.

. IIpu xakoM ycnoBuM epuoAbl KoeOaHUu 000POTHOTO M MAaTEMaTHYECKOT0 MasiTHUKOB PaBHBI?
. [IpuBeiuTe mpuMep MpakTHYECKOTO MPUMEHEHHs HaOIro1eHui 3a KonebaHusIMu (prU3nIecKoro u
MaTeMaTU4eCKOT0 MasiTHUKOB.

01N DN B WN—

PatGora Ne 6. «Onpenenenue ko3¢ duiuuenTa BA3KOCTH BO31yXa»

KoHnTpoJibHbIE BONIPOCHI.

1. Uto Ha3bIBaeTCA BA3KOCTHIO BO3ayxa?

2. Kak omnpenensiercst cuiia BHyTPEHHETO TPEHUS?

3. Uto Takoe JaMUHAPHBIN MOTOK?

4. Kakoe ycioBrue HEOOXOJUMO BBITIOJHUTH, P BO3HUKHOBEHUH JIAMUHAPHOTO TIOTOKA, JJISl JIOC-
THUKEHHUSI TOCTATOYHON TOYHOCTH 3KCIIEpUMEHTA?

5. Uto Takoe 00beMHBIN pacxo raza?

6. Kakoe cooTHOIIEHHE HCHONB3YyeTCs A AKCIEPUMEHTAIbHOrO OmpeneneHus koddduimenrta
BSI3KOCTHU raza’?

7. OnummTe MOPSIIOK BBITIOJIHEHHS JaHHOU jabopaTopHOi paboThl. Kakne BeTMUMHBI U KaKUM 00-
pa3oM U3MEPSIFOTCS B XO/I€ BBITIOTHEHHS pa0OThI?

Pabora Ne 7. «OnpeneseHue OTHOIIEHUH TEIMJI0EMKOCTEH BO3AyXa»

KonTpoabHbie BOonpochl

1. Yro Ttakoe TerioémMkocTh? Kakue BUABI TETIIOEMKOCTEH UCTIONB3YIOTCS B (PU3HKE?

2. YeM TEMIIOEMKOCTH Ta30B OTIIMYAIOTCS OT TEIUIOEMKOCTH TBEPABIX TEI U KUAKOCcTe? UTo Takoe
Cp 1 C, 7 UeM OHU OTIMYAIOTCS APYT OT Jpyra?

3. Kaxkas rermnoémkocts Cp, U C, 60iblie U mouemy?
4. Yro Takoe ypaBHeHHEe Maiiepa u B uém ero (pu3nuecKuii cMbIci?

Cp
5. UTO MOKa3bIBaET v = C_ 1 OT Her0 3aBHCHT BENMHHA v?

Vv



6. Kaxoil mporiecc Ha3pIBaeTcs U30TEpMUUECKMM? UTO MOKHO CKa3aTh O TEIUIOEMKOCTH M30TEPMHU-
4yecKoro mpoiecca’?
7. Kakoii mporiecc Ha3piBaeTcs aanadatuaeckum? Uro Takoe ypaBHenue [lyaccona?
8. Uto cobor0 xapakTepusyeT IoKa3aTesb auadaTuyecKoro mporecca U OT Yero 3aBUCUT €ro BeJU-
yyHa?
9. Uto Takoe 4ucio cTeneHel cBo00 bl MOJIeKYbl raza? OT yero 3aBUCUT €€ BeTMIrHA?
10. Yro Takoe meton Kinemana-/le3opma u Kak OH peann3yeTcsi Ha IPaKTUKe?
11. OnummuTe MOPSIOK BBIMOJTHEHUS JaHHOW JabopaTopHON paboThl. Kakue BEMMYMHBI M KAaKUM
00pa3oM U3MEPSIOTCS B XOJI€ BBITIOJTHEHHS paOOThI?
3 cemecTp
Padora Nel «O3HakoMileHHe ¢ MeTOAAMH M3MepPeHMil M OLICHKHM INOrpPelIHOCTell OCHOBHBIX
NapamMeTpoB MepPeMEeHHOI0 TOKa
KoHTpoabHbIe BOpoChI
. Kakoii 251eKTpuyecKkuil TOK, Ha3bIBAETCS TOCTOSTHHBIM M KaKOU - MEpeMEHHbIM?
. UTo Ha3bpIBaeTCs MEPHOAOM KoJIeOaHUl MepeMeHHOro ToKa?
. UTo Ha3bIBaeTCS aMILUIUTYI0M MEPEMEHHOIO TOKa?
. Uro Ha3bIBaeTCs 4acTOTON NEPEMEHHOTO ToKa? B yem oHa u3zmepsiercs?
. UTo Ha3bIBa€TCS IMKINYECKON YaCTOTOM MEPEMEHHOIO TOKa?
. Uro Takoe AeicTByolIEe 3HAUEHUE IEPEMEHHOT0 TOKa?
. Kak onpenenuts AeCTBYIOIIEE 3HAUCHUE TIEPEMEHHOTO TOKA?

0 I N DN B W~

U
. CripaBeIMBO U ypaBHEHHE U ; = — JUIst TF0O0T0 IEPEMEHHOTO TOKa?

V2

9. Kak n3mepsioTcs aMIinTy1a v epruo 1 MepEMEHHOT0 TOKa ¢ TIOMOIIBI0 ociiiiorpada’?
10. ITouemy npsIMOYTOJIbHBIN UMITYJIbCHBIN CUTHAJ €1IE HA3bIBAIOT «MEAHAP»?

Pabora Ne2 «MccinenoBaHue 3JeKTPOCTATHYECKOI0 MOJIsI METOI0M MO/IeTHPOBAHUA 110JIei»
KoHTpoJibHBIE BONIPOCHI

. JaiiTe onpeneneHne 3KBUMOTEHIIMAILHON TOBEpXHOCTU. KakoBhI ee cBolicTBa?

. Ha3oBuTe cBOICTBA CUIIOBBIX JIMHU MOJIS.

. OT 4ero 3aBUCHT cuJla, JEHCTBYIONIAs Ha 3apsi B AleKTpocTatnueckom nose (JCII)?

. Uto xapakrepHo aiist ogHopoanoro DCII?

. 3anuiuTe ypaBHEHHE, CBA3BIBAIOIIEE BEIUUUHBL £ U (.

. Kak HanpaByieHbl BeKTOpEI £, F, grad U yCKOPEHHS YaCTUIE a , ABMKYyIIecs B DCII?

. Kak npoBoAT SKBUNIOTEHIIMAIBHBIE U CUJIOBBIE IMHUM HA KAPTUHE MCCIIEAYEMOTO 110JIs?

. Kak onpenenstorT HampaBieHHE CWIOBBIX JHMHUMN, HCHONb3Yys CBOICTBA BEKTOpa TIpaJueHTa
noreHuuana’?

9. Kakum o6pa3om B paboTe HAXOIAT HAMIPSHKEHHOCTh B ToUKax uccaeayemoro DCII?

10. Ykaxute Ha3HaYeHHE MYJIBTUMETPA B dJIEKTPUUECKOM LIETIH.

0 N D KW —

PaGora Ne3 «OnpenesieHne eMKOCTH KOHJIEHCATOPAa METOA0M 3apsijaa/pa3psiia U MOJHOIO CO-
NMPOTHBJICHUSD)

KoHTpoJibHBIE BONIPOCHI

1. JaiiTe onpeneneHust BEIUYMH €eMKOCTH ITPOBOJIHUKA M KOHIEHCATOPA.

2. OT KaKkuX BEJIUYUH 3aBUCUT EMKOCTh YEIMHEHHOIO POBOJIHUKA U KOHJEHcaTopa?

3. Kak uM3MEeHUTCA €MKOCTh KOHAEHCAaTopa MpU U3MEHEHUH MPOHUIIAEMOCTH JUAJICKTPHUKA €, WIH
PacCTOSTHUS MEXIy OOKIagKaMH d-

a) €CJIM KOHAEHCATOp OTKJIIOYEH OT UCTOYHUKA TOKA;

0) 0e3 oTKITIoueHus?

4. 3armumuTe GOPMYIBI Ui pacdeTa eMKOCTH TPU TOCIEIOBATEIILHOM COSIMHEHUH KOHJEHCATO-
poB. Kak u3MeHseTCsl EeMKOCTh B COEIMHEHUH 10 CPAaBHEHUIO C EMKOCTBIO OJHOTO KOHAEHcaTopa?



5. CpaBHUTEe TapamMeTpsl (3apsf, HANpsDKEHUE) OJHOTO KOHJEHcaTopa U 0atapen KOHAEHCATOPOB,
COEIMHEHHBIX MapaieNbHO.

6. Kakyro BennunHy uzMepsoT uaterparopom? Ot yero 3aBucsAT nokazanus U npubopa?

7. UTo moKa3bpIBAET BEJIMUMHA TPATyHPOBOYHON MOCTOSTHHOM y?

8. Kakue Benmu4nHbI HEOOXOMMO U3MEPHTH ISl TPaTyupOBKHU TIprbopa’?

9. Kakue ¢opMysbl UCTIONB3YIOT JJIs ONPEAEIICHUs TPaAyHPOBOYHON MOCTOSTHHOM Y, EMKOCTH He-
U3BECTHOTO KoHAeHcaTopa Cy U eMKOCTH COeIMHEHUS KOHAeHCcaTopoB C, .. U C,... 7

JKCI pacu

Padora Ned «M3yyeHne 3aBMCHMMOCTH MArHMTHOWH NPOHMIAeMOCTH (peppoMarHeTuka OT Ha-
NPSAKEHHOCTH MATHUTHOI'O TOJIsD)

KoHTpoabHbIe BOonpoChl

1. ITokaxkute BUJ OCHOBHOW, KPHBOW HAMarHWYUBaHUSI B = f(H)Hu Tpaduka 3aBUCUMOCTH OTHOCH-
TeJIbHOW MarHUTHOW MPOHUIIAEMOCTH OT HANPSDKEHHOCTU , = f(H) MAarHUTHOTrO Mo 1ist dheppo-
MarHeTHUKOB:

a) npu T<Tc; 6) npu T>Tc (Tc - remnepatypa Kropn).

2. Yem oTnnyaeTcs OCHOBHAs KpHBas HaMarHW4YMBaHUs (eppoMarHeTuka OT aHaJOTUYHOMN 3aBUCH-
MOCTH B = f(H) I Hepa3MarHM4eHHOTO 0Opasma?

3. HazoBuTte xapaktepHbie CBOMCTBA (hepPOMArHETUKOB M OCOOCHHOCTH MX HaMarHUIMBaHUS.

4. Onumure U3MEHEHUS IOMEHHOU CTPYKTYpPHI (peppoMarHeTuka B MpoIecce ero HaMarHMIuBaHUS
(o Mepe pocTta HanpsHKEHHOCTH 1ot H).

5. OT KaKuX BEJIMYMH 3aBUCAT:

a) HaIpPSKEHHOCTh /{ MarHUTHOTO TOJIS1 TOPOU/A;
0) UHAYKIUS B MarHUTHOTO T0JIE TOPOUAA ¢ eppOMarHUTHBIM CEPJICUHUKOM;
B) MarHuTHas MPOHMIIAEMOCTD [, CEpJIEYHUKA TOpou1a?

6. Kakue hopMysbl MOKa3bpIBalOT 3aBUCUMOCTH TApaMETPOB MArHUTHOTO 1ot B U H OT Apyrux Be-
JUYUH?

7. Kakas 3aBUCUMOCTb COCTABJIIET OCHOBY METO/Ia OIIPEIEICHHUS] MAarHUTHON NIPOHUIIAEMOCTH CEp-
NeuHuKa?

8. Kakoif 3aK0oH UCHIOIB3YyeTCs B paboTe ISl ONPEIesICHHS TIOJTHOTO CONPOTUBIICHHSI KAaTYILIKU B 1ie-
MU IEPEMEHHOT0 TOKa?

9. Kakue n3mepsieMble BEIMYMHBI BXOJAT B PACUETHYIO (OPMYITY JUIsi MAaTHUTHON MPOHUIIAEMOCTH
cepaeyHuKa?

10. Kakue 3kcriepuMeHTaJIbHbIE 3aBUCHMOCTH MOXHO MOJIY4YHUTb, ONPENENss W, [ 1 B ipu paznnd-
HBIX TOKax?

11. Kakoi1 351eMEeHT 3J€KTPUUECKOM LETH CITYKUT JUIsl U3MEHEHUsI HanpspkeHus U?

12. Kakue hbopmyssl HCTIONB3YIOT JIJISl OTIPEICTICHUS CISAYIOMNX BeTUIHMH:

a) HaNpsHKEHHOCTU //  MarHUTHOIO IOJISI B CEPICYHUKE;

0) MarHuTHOW MHAYKIIUH B;

B) MarHMTHOM MPOHMIIAEMOCTH LI MaTepuaia cepIeUHUKa?

13. Kakue n3sMepeHHbIe BETUYMHBI UCIIOIB3YIOTCS JJIsI MIOCTPOEHUS] OCHOBHOM KPHUBOW HaMarHW4u-
BaHUS?

PatGora Ne 5 «M3yueHue cBOMCTB (peppOMATrHETHKA € IOMOIIBIO METJIH FTHCTEPE3NCa»
KoHTpoabHbIe BOpoOCHI

1. TTokaxkute Ha rpaduke OCHOBHYIO KPUBYIO HAMAarHHYHBAHUS B = f(H) U 3aBUCHMOCTb w, = f(H)
Ui peppPOMarHeTUKOB:

a) npu T < Tc;

0) npu 7> Tc (Tc - remneparypa Kropn).

2. B yeM oTiimuue OCHOBHOW KPUBOW HAMarHMYMBaHUS OT METIU TucTepe3unca’?



3. HazoBuTe XapakTepHble CBOMCTBA (peppOMArHEeTUKOB U OCOOEHHOCTH UX HaMarHU4YKMBaHUSI.

4. OnumuTe U3MEHEHHsI IOMEHHOM CTPYKTYpHI (peppOMarHeTka B MpOIecce ero HaMarHHYMBaHUS
(1o Mepe pocTa HaNpsHKEHHOCTH NoJs H).

5. OT KaKkuX BEJINYUH 3aBUCUT:

a) HaINpPsHKEHHOCTh /1 MarHUTHOTO T10JI TOPOUAA;
0) MarHuTHas UHIYKIUA B Topouaa ¢ GeppoOMarHUTHBIM CEPIACTYHHKOM;
B) MarHuTHas IPOHULIAEMOCTb L, MaTepHaja cepAeuHruKa Toponaa’?

6. Kakue gopmyibl (M3 MpUBEICHHBIX B pab0TE) MOKA3BIBAIOT 3aBUCUMOCTh BelTU4YMH B u H oT npy-
TUX BEJIUYMH?

7. Kakue m3MepsieMble BETMYUHBI U Kakue (OPMYIIbI HCIOIB3YIOT JIJISl ONPEIEICHUS CIICAYIOMINX
BEJIMYMH:

a) HaANPSDKEHHOCTH /H MarHUTHOTO TOJISI B CEPICUHUKE;

0) MarHUTHON MHIYKIIUU B;

B) MarHuTHOM MPOHUIIAEMOCTH H+ MaTepuaia cepJeyHuKa’?

8. Ykaxxute crioco0 BKIIOUEHUS U Ha3HAUEHHUE CIIeTYIOIIUX HIEMEHTOB!
a) COTNPOTHUBIICHUS R| B 1IeNIH TEPBUYHON OOMOTKH;

0) MHTETpaTopa TOKa B LIENH BTOPUIHON OOMOTKH.

9. [Ins1 9ero UCONB3YyIOT 3HaUYEHHE TOKA B IEPBUYHON 0OMOTKE, H3BMEPEHHOE aMIIepMeTpOM?

10. HasoBuTe BeJIMUMHBI, IPONOPLUOHAIEHO KOTOPBIM U3MEHSAIOTCS 3HaYeHUs Hanpshkenuit U,y U,
(rHa Bxomax X u Y ocrmiutorpada).

11. Haiinute XapakTepHble TOUKH NETIN TUCTEPE3NCA, KOOPAUHATHI KOTOPBIX UCIIONIb3YIOT:

a) JUTSL oTIpesienieHus mapameTpoB heppomarueruka H,, B, By u H;
0) TSI IOCTPOSHHUS] OCHOBHOM KPHBOM HaMarHu4uBaHus B = f(H)?
12. TTo xakum dopmyrnam B pabOTe ONMPEEISIOT CISAYIONINE BETUYNHBI:
a) OCTaTOYHOU MHAYKIMH By;

0) KOIPIUTUBHOM cutbl H.;

B) MarHUTHOW MPOHUIIAEMOCTH CEPJICUHHKA £ 7

PatGora Ne7 «M3yueHne 3aTyXalomUX dJIEKTPUIECKUX KOJIe0aHU B K0J1€0aTeJIbHOM KOHTYpe»
KoHTpoabHbIe BOonpoChl

1. ITo xakomMy 3aKOHY U3MEHSIOTCS TIPU pa3pslie KOHJIEHcaTopa B KojaebaTeaIbHOM KOHTYpE, COep-
xauieMm R, L, C, crieayronue BeIUYrHbI:

a) HaIpsDKCHHE Ha KOHJIEHCATOPE;
0) 3apsi OOKIAI0K;
B) TOK B Lieru?

2. Kakue ¢opmysbl OKa3bIBAIOT, KaK 3aBUCAT OT MapaMeTpOB KOJIEOATEIBHOTO KOHTYpa CIEayI0-
M€ XapaKTEePUCTUKH KOJICOAHUI:

a) [UKIINYEeCKas 4acTOTa U MEPUO/I 3aTYXAIIINUX KOJIeOaHMIA;

0) Kod(hpuImeHT 3aryxaHus KojaeOaHmii;

B) KPUTHUYECKOE COMPOTUBIICHUE KOHTYpa?

3. Ilpu u3MeHeHnn Kakux mapameTpoB KOHTYpa, coaepsxartiero R, L, C:

a) CONMMKAFOTCS 3HAUCHUS [IEPHOJIOB 3aTYXAIOIINX U HE3aTYXAIOIIUX KOJIeOaHWl;
0) n3MeHseTcs Kod(pPUIMeHT 3aTyxaHus KoJIeOaHmii;

B) HU3MEHSIETCS KPUTHIECKOE CONPOTUBIICHUE KOHTYpa?

4. Yto mpoUCXOIUT B KOJIEOATETLHOM KOHTYPE MPH BBHITIOJHEHUHU YCIOBUS & > o, ?

5. Kakue BenmUUMHBI U3MEPSAIOT IO OCHMIIIOTpaMMe KOJIeOaHHi JIsl OTIpe/IeICHUs:

a) Mepro/Ia 3aTyXaloluX KoIeOaHmii;

0) Jorapu(pMHUUECKOT0 JeKPEMEHTA 3aTyXaHHsI KoieOaHuii?

6. Kakve BenmnuuHbI HCTIONB3YIOT JIJIs1 KaTMOPOBKK ocH X ociiuiuiorpada?

7. Kak onpeneistoT 3KCIEpUMEHTAIBHOE 3HaYEHHE KPUTHUECKOIO CONPOTHBIEHMs KOHTypa? Ka-
KOW BUJ IPUHHUMAET ocuuiuiorpamma U(f) npu JOCTUKEHUH Ri,?



8. Kakoe Ha3HAUYeHHE UMEIOT CIICAYIONIUE IIEMEHTBI AIEKTPUISCKOM 1eTH:

a) TeHEPaTOp HANPSDKEHHUH CIeHanbHOU POPMBI;

0) peocrat?

9. Kakoit mapameTtp koyie0aTeIbHOTO KOHTYpa U3MEHSIOT B paboTe, YTOOBI MOTYyYUTh aneproInde-
CKHI pa3psii KOHJIeHcaTopa?

10. C kakux 3J€MEHTOB JIEKTPUUECKOMN e MOXHO MOJaTh HANPSKEHHE Ha BXOJ Y OCHMJIIOTpa-
¢a 111 HabIIOACHUS 3aTYXAIOIMX KoJIeOaHu?

11. ITo xakum dopmysam ONPeesIOT:

a) HKCHEPUMEHTAIbHOE 3HaYeHHE Tiepuoa kojebanuii 7;
0) IKCTIEPUMEHTAIBHOE 3HaUeHHE KOod(ppuIlMeHTa 3aryxaHus Kojaeoanuii J;
B) pacueTHble (TEOPETUUECKHE) 3HAUECHUS BeNIMUH T, 8 U Ry,?

PaGora Ne 8. «Onpenenenue nmokasaressi NpeJOMJICHUS] CTEKJIa MHTepP(epeHUMOHHBIM MeTO-
AOM»

KoHTpoJbHBIE BONIPOCHI.

1. Yro Ha3bIBaeTCs NOKa3aTeJIEM IPETOMIIEHUS ?

. UTo Ha3bIBa€TCS yIJIOM MaJCHHUS, TPETIOMIICHUS, OTPasKEeHUs?

. ChopmynupoBaTh 3aKOH MPETOMIICHUS?

. ChopmynupoBath 3aKOH OTPAKECHHUS?

. OT 4ero 3aBUCHT ITOKA3aTeb NPEIOMIICHUS?

. Uto Ha3wIiBaeTcs nuHTEpPepeHueii ceera’?

. Kakue BosHBI Ha3bIBAIOTCS KOT€PEHTHBIMU?

. Uto Ha3bIBaeTCs aucnepcuei ceera?

. B uem 3akmiouaercs uHTEpPEPEHIIMOHHBINA METOJ ONIPEICTICHUS TOKA3aTeNs PEIOMIICHHUS?

O 0O L B~ W

PatGora Ne 9 «M3yueHue moJisipu30BaHHOIO CBETA)
KoHTpoabHbIe BONpoOCHI

1. YUto Takoe nomisipuzanus U MoJaspru30BaHHbIA CBET?

2. Yro Takoe MoJsIpu3aTOphl U aHAJIU3ATOPHI CBETA?

3. Kak MO>XHO MOJIY4UTh MOJISPU30BAHHBIA CBET?

4. Yro Takoe yrox bprocrepa? ChopmynupoBarts 3akoH bprocrepa.
5. Kak onpenenuts mokaszaTesb MpeaoMiIeHus, 3Has yroi bprocrepa?
6. ChopmynupoBaTh 3akoH Maittoca.

PaGora Ne 10 «M3yuenue nudpakuuoHHOM pelIeTKH U ONpe/aeseHne JJMH BOJH JUHUH PTy-
TH»

KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe nudpaxnuonHas pemerka? E€ xapakrepucTHky.

2. Uto Ha3bIBaeTCs MEPHOJOM TUPPAKITMOHHON pereTKn?

3. UTOo mpOUCXOAUT C Ty4YOM CBETa MIPHU MPOXOKIECHUHU Yepe3 peIETKY?

4. Yro HazweiBaeTcs audpaknueit Gpaynrodepa?

5. Uto Ha3bIBaeTCs pa3peuIaronieil CioCOOHOCTHIO PEMIETKI?

6. YcIlloBHE TJIaBHBIX MAaKCUMYMOB ISl PEIIETKH?

7. YTo Ha3bIBaeTCs YIJIOBOM AUCIIEPCUEN PEIIETKU?

PaGora Ne 11 «Onpenesienue JJIMHBI BOJHbI H3JIyYeHHsl Jia3epa NMpPH MOMOIUM OMIPHU3MBbI
DpeHeas»
KoHTpoJibHBIE BONIPOCHI



1. YUro Ha3biBaeTcst JuiHOM BoJHBI? Kakast CBsi3b MKy JJTMHON BOJIHBI M YACTOTOM cBeTa?
2. Uto Takoe ounpuzma Openenst? Kakumu napameTpaMu OHa XapaKTepH3yeTcsi?

3. UTO MPOUCXOIUT CO CBETOM IPH MPOXOXKICHUH uepe3 Ounpusmy?

4. Yto nazwiBaercs nuaTepdepenmnmeii cera? Kakoii cBeT MokeT e€ 00pa3oBhIBaTH?

5. Kakue UCTOUHUKH CBETa Ha3bIBAKOTCS KOT€PEHTHBIMU?

6. HazoBuTe criocoOsI MoTydeHnst KOrepeHTHBIX BOJTH.

7. I ne ucnionb3yercs natepdepeHius cera?

PatGora Ne 12 «U3yuenue nudppakuun @paynrodepa Ha meau U B ABYX HIEJISAX»
KoHTpoabHbIe Bonpochl

. Kak onpenenuts mmmpuny 1mienu no AudpakiiMOHHON KapTUHE?

. Kak ompenenuts paccTosiHre MEXy MIEISIMHE 110 TU(PpaKIIHOHHON KapTHHE?

. Uro HazwiBaetcs nudpaxiuend @paynrodepa? [Ipumepsr qudpakiun.

. UeM paznmuuaetcs nudpakius Ha IMeTH U Ha ABYX IIENSX ?

. Uro Takoe mupuHa 1u(pakImOHHOT0 MaKcCuMyma?

. B uém 3akmouaercsa npuniun ['tolirenca - ®penens?

. YcnoBus audpakIMOHHBIX MAKCUMYMOB U MUHUMYMOB IS LIEJIH.

. YcIoBuUs TIIaBHBIX MAKCUMYMOB M TOOOYHBIX MHHUMYMOB JJIsI IBYX HIEJEH.

01N NP WN—

PatGora Ne 13 «M3yuenue siBjieHusi BHelHero ¢gorosdgdexrar»
KoHnTpoJibHbBIE BONIPOCHI

1. Yto Ha3bIBaeTCsl BHEITHUM, BHYTPEHHHUM, BEHTHJIHHBIM (poTOdhHEeKTOM?

2. Kaxoii Tok HazbiBaeTcst (poToTOKOM HachimeHus1? OT 4ero 3aBUCUT €ro BeJTMIMHA?
3. Uto Ha3bIBaeTCA 3aJ€P>KUBAOIIUM HAIPSAKEHUEM ?

4. Yro o3HauaeT kpacHas rpanuna ¢pororddexra? Kak ee onpeaenurs?

5. Hammucarp ypaBHeHnue DitHIITeHA 1151 BHemHeTo Gotorddexra.

6. Ha3zaTh OCHOBHEBIE 3aKOHBI BHEITHETO poToddekTa.

7. Yrto Ha3pIiBaeTcs paboToii Beixoa anekTpona? Kak ee onpenenuts? OT 4ero oHa 3aBUCUT?
8. OT yero 3aBUCUT CKOPOCThH JIEKTPOHOB, BHIPHIBAEMBIX U3 Katoaa?

9. OT 4yero 3aBUCUT KOJIUYECTBO IEKTPOHOB, BHIPBIBAEMBIX W3 KaToAa?

[To pe3ynbraTam 3alUTHI JIAOOPATOPHOU PabOThI BHICTABIISETCS:

— 3 Oamia, ecnu 1aboparopHasi paboTa BBINOJIHEHA BEPHO, IPaMOTHO OQOpMIICHA, aHbl Tpa-
BUJIbHBIE OTBETHI HA KOHTPOJIbHBIE BOTPOCHI;

— 2 Oamna, ecnu JabopaTopHas paboTa BEIIOJHEHAa BEPHO, TPaMOTHO Oo(OopMIIeHa, HO TIPH OT-
BETaX Ha KOHTPOJbHBIE BOMPOCH! OBIIM JOMYIIEHBI ONIMOKH, WM OBIIM MOTPEIIHOCTH MPU
BBITTOJIHEHUH M O()OpMIICHHH J1a00paTopHOl pabOTHl, HO Ha KOHTPOJBHBIE BOMPOCH! ObLTH
TaHBI IPABHJIBHBIC OTBETHI.

WToro 3a BBHINOTHEHNE M 3aLIUTY MATH Ja0OPAaTOPHBIX PabOT MOXKHO MOJYyYUTh MUHUMYM 10 6a-
JIOB, MaKCUMYM 15 Gaios.

IIpomeskyTOUHAS aTTecTALMS
2 cemecTp
JK3aMeH

3K3aM€HaLIHOHHBII>'I OMJIET BKIIFOYAET ABa TCOPECTUUCCKUX BOIIPOCA U MMPAKTUICCKOC 3aJaHUC.

JK3aMeHAHOHHbIE BONPOCHI
1.  Mexanuka. MexaHuueckoe IBUKEHUE. XapaKTEPUCTUKH JBUKEHHUS MaTEpUAIbHON TOUKH.
2. OcCHOBHBbIE 3aKOHBI JMHAMUKH MATEpUaIbHON TOUKH. BUabI CHil B MEXaHUKE.
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10.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

3aKOH U3MEHEHHS UMITYJIbCA MEXAHUYECKOW CHCTEMBI.

JIBr>keHue Teia MepeMeHHON MacChl.

Kunemartuka u TuHaMuKa ABUKEHUSI MaTEPUATbHOU TOYKHU MO OKPYKHOCTH.

JlnHaMuKa TBEpAOro Teja, BPAIAOIIErocss BOKPYr ocu. MOMEHT MHEPLIMH TBEPJIOTO TENA.
Mexannueckas pabota. Kunetnueckas 3Heprusi ¥ MOTSHIIMATBHAS YJHEPTHSL.

3aKOHBI COXPAHEHUS B MEXaHUKE.

Coynapenue Ted.

JIBrKeHrEe B HEMHEPLIUAIBHBIX cUcTeMax oTcueTa. CUIIbl MHEPIMH.

Kone6anus. KonebatenbHble cucTeMbl. MasTHUKY.

CBo0OoIHBIE HE3aTyXaloIIKe U 3aTyXalolie MexaHnueckue KojaeOanus. XapakTepuCTHKH 3a-
TyXaHHUs.

Crnosxenue xKonebaHmii.

DHeprus KonebaHu.

Breinyxnennsie kojaebanus. MexaHn4ecKui pe3oHaHC.

Yupyrue BoiHbI. 3BYK.

[Tpuniun otHocuTenbHocTH ["anunes. [loctynaTel cienuaibHOM TEOPUH OTHOCUTEIHHOCTH.
[IpeobpazoBanus Jlopenna.

OCHOBHOM 3aKOH PENSITUBUCTCKON TUHAMUKH.

B3aumMocBsI3b Macchl U YHEPTUU.

OCHOBBI M COJEP)KAHNE MOJIEKYJISIPHO KHHETUYECKON Teopuu. TepMoanHaMHuyecKasl CUCTEMa.
TepmoauHaMUUECKUH TIPOLIECC.

NneanbHblii ra3. YpaBHEHUE COCTOSTHUS HICAIBHOTO ra3a. /{aBiieHue ra3a Ha CTEHKY.
Pacnpenenenne MakcBseiia MOJIEKYJI Ta3a IO CKOPOCTSM.

TennoBsle CKOPOCTH MOJIEKYII.

Bapomerpuueckas popmyna. Pacnpenenenue bonbinmana.

I1epBblii 3aKOH TEPMOAMHAMUKH. TEIIIOEMKOCTD.

OcCHOBHBIE U30IPOIIECCHI B UI€ATTLHOM Ta3e.

OOGpaTtumbIe 1 HEOOPATUMBIE TTPOIIECCHI. DHTPOTIHSI.

Huxnuueckue npoueccol. Teopema Kapho.

Bropoii 3akoH TepMouHaMUKH. TpeTuil 3aKOH TEPMOJUHAMUKH.

TepmoanHaMUUeCKUE TOTEHIIHAIIBI.

MeXMOJIEKyIIpHOE B3AaUMOACHCTBUE. Y PaBHEHUE COCTOSIHUS pEAJIbHBIX Ta30B.
H30TepMBI peasibHOrO rasa.

Huarpamma coctostnud. TpoiiHast TouKa.

®dazoBble IEPEXObI IEPBOTO POJIA.

®dazoBbIE IEPEXOBI BTOPOrO poja.

CwmauuBanue. Kanumisipabie siBICHUS.

HepaBHoBeCHBIE MPOLIECCHI.

OcCHOBHbIE YpaBHEHHUS SIBJICHUM NIEpEeHOCA.

Kunernueckue korhPuImeHTsI.

[IpumMepsl IK3aMeHANMOHHBIX 33124

1.

Onpenenuts UMIYJIbC p, IOJYYEHHBIM CTEHKOM IpH yaape o Hee mapuka maccod m=300 T,

€CJIM TIAPUK JBUTAJICS CO CKOPOCThIO V=8 M/c moj yriioM a=60 K TUIOCKOCTH CTEHKHU. Y Iap O CTEeH-
Ky CUHTATh YIPYIUM.

2.

CHapsz, JeTeBIIUi co CKOpocThio U = 400 M/C, pa3opBajicsl Ha JBa OCKOJKa. MEeHbIINHA Oc-

KOJIOK, Macca kotoporo cocrasiisieT 40% OoT Macchl CHapsiia, MoJIeTesl B IPOTHUBOIIOJIOKHOM Ha-

NPaBJICHUN CO CKOPOCTHIO

u, =150
M

/c



3.

[lap maccoit m;=5 K IBUXKETCS CO CKOPOCTBIO V=] M/C M CTaJKMBaeTCs ¢ MOKOSAIIMMCS IIa-

poM Maccoit mp=2 Kr. OnpeaennTs CKOPOCTH U U U IapoB nocie ygapa. [lapsl cuurats ogHOpOI-
HBIMH, a0COJIIOTHO YIPYTUMHU, YIap - MPSMBIM, LIEHTPATbHBIM.

4. Illap maccoii m;=3Kr IBHKETCS CO CKOPOCTBIO Vi=2 M/C U CTQJKHBACTCS C MOKOSIIUMCS IIla-
poM Maccoit mp=5 kr. Kakas pabora Oyzer coBepiieHa npu nedopmanuu mapos? Yiaap cUuTaTh
a0COTIOTHO HEYNIPYTUM, MPSMBIM, LIEHTPATBHBIM.

ITo pe3ybTaTaM OTBETA HA DK3aMCHE BBICTABJIACTCA:

36-40 GanyoB, eciii MPaBHJIBHO BBIIIOJHEHO MPAKTUYECKOE 33JaHue, M MPU OTBETE Ha BO-
MIPOCHI K3aMEHAI[MOHHOr0 OUJIeTa U Ha JOTOJIHUTEIbHBIE BOMPOCH 00yUaromuiics mokas3a,
YTO BJIaJICET MAaTEPUAIOM H3yYSHHOH JAUCIUIUIMHBI, CBOOOIHO MPUMEHSET CBOU 3HAHUS /IS
O0OBSCHEHHS PAa3IMYHBIX (PAKTOB WU PEIICHUS 3a/1a4;

26-35, ecnu MPaBUIILHO BHITIOJIHEHO MPAKTUUECKOE 33/1aHUE WM B HEM JONYIIEHO He Ooiee
OJHON OIIMOKH, KOTOpast ObUIa CaMOCTOSITETILHO UCIIPAaBICHA 00YYarOIUMCS, U MIPH OTBETE
Ha BONPOCHI 9K3aMEHAI[MOHHOTO OuiieTa M Ha JOIMOJIHUTEIbHBIE BOMPOCHI 00YyYaromuiics
JIOTTYCKAeT HETPYObIe OIIUOKH;

20-25 GamioB, eciau B BHITIOJHEHHOM MPAKTHYECKOM 3a/IaHUH JTOMYIIEHbI TPYOble OMNUOKH,
KOTOpBIE 3aT€M HCIIpaBiIeHbl 00y4aIOMUMCS MPU YYACTHH SK3aMEHATOpa WM MPAKTUYECKOE
3aJjaHie HE BBHINIOJHEHO B MOJHOM 00BeMe, HO O0y4aroIUiCs CMOT JOBECTH pEIIeHUE 10
KOHIIAa MPU y4acTHM SK3aMEHAaTOpa, U B OTBETaX Ha BOIPOCHI 3K3aMEHAI[MOHHOIO Ousera
JIOTYIIIEHBI OIIHOKH;

0 GamnoB, eciay MPaKTUYECKOE 3a/1aHKE HE BBIMOJIHEHO WIH HE JaHbl OTBETHI Ha BOIIPOCHI K-
3aMEHAIMOHHOTO OWJIeTa U He BBITIOJHEHBI KpUTepuH 1j1s kKareropun 20-25 6amios.

OrneHKa Mo TUCIUIIMHE OMpeaesseTcs B cooTBEeTCTBUM C [lonokeHneM o OaIbHO-PEHTHHTOBOM
cucreMe s cryneHToB ¢unuana HUY «MBW» B 1. BOMKCKOM MO COBOKYITHOCTH PE3YJIbTaTOB
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U SK3aMEHAIIMOHHOMN COCTaBIISIIOICH.

B 3aBHcHMOCTH OT KOIHYeCTBa OAJIIOB 3a AUCHUIITIMHY BBICTABJIACTCA:

Ouenka KosmnuecTBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («xoporo) 76 — 89 GamioB
oreHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 GannoB
OlIeHKA 2 («HEYIOBJIECTBOPUTEIHHO) 0 — 59 6amoB
3 cemecTp

IK3aMeH

9K3aMeHaHHOHHBII>'I OUJIET BKIIIOYAET JABa TCOPETUUCCKUX BOIIPOCA U MMPAKTHUYECKOE 3aJaHUC.

3K33M6H3HI/IOHHLIC BOIIPOCHI

e I el

— O

I1epBblii 3aKOH TEPMOIMHAMUKH.
TennoeMKocTh

OcHOBHBIE U30IIPOLECCH] B UIEATILHOM Ira3e
[Huxnnueckue nmporeccel. Teopema Kapno
BTopoii 3aKk0OH TepMOAVMHAMUKH

TpeTuii 3aKOH TEPMOIMHAMUKHU
[uarpamma cocrosinusd. TpoliHas Touka
@dazoBbIE IEPEXOBI IEPBOTO POJIA
®da30BbI€ IEPEXO/IBI BTOPOI'O poja
CuMMeTpHs KPUCTAIIIOB

AmopodHbIe TBepbIe Tena



12.  JledeKThl KPUCTAITUIECKOTO CTPOCHHS

13. BausHue nucnokaruii Ha GU3NYECKUE CBOMCTBA KPUCTAIIOB

14.  OcHOBHBIE XapaKTEPUCTUKN MarHUTHOTO IOJIS

15. MaruuTtHble CBOMCTBAa aTOMOB

16. JlmamarseTusm

17. IlapamaraeTusm.

18. MaraurtHoe ynopsgoueHue

19. Marauromsrkue GeppoMarHeTHKH

20. MaruuroTBepable (peppoMarHeTuKu

21. KonebarenpHbiit KOHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS

22. BbIHYXACHHBIEC KOJI€OaHUsI B KOHTYpE

23. BekTopHbIE TUAarpaMMbl

24. IlepemenHsblii TOK. Llenu ¢ akTUBHBIM . EMKOCTHBIM U UHAYKTHUBHBIM COIIPOTUBIIEHUEM.

25. Pe3oHaHC B 11eNIM MEPEMEHHOTIO TOKA

26. BonHOBOE ypaBHEHHUE 3JIEKTPOMAarHUTHOIO MOJIS

27. berymas u cTosi4asi INIOCKUE BOITHBI

28. DHeprus 2J€KTPOMarHUTHON BOJIHBI

29. [laBieHue, UMITYJIbC U Macca 3JIEKTPOMAarHUTHOTO TTOJIS

30. H3nyueHue 3eKTPOMATHUTHON BOJIHBI JUIOJIEM

31. DxkcnepuMEHTaTbHOE HCCIIeIOBAaHUE AJIEKTPOMArHUTHBIX BOJIH

32. Ilkana 3J€KTPOMAarHUTHBIX BOJIH

33. DIeKTpUYECKUi TOK B BaKyyMe. DJIEKTPOHHASI SMUCCHS

34. TepmooanexktponHas smuccus. opmyia Puuapacona — /[pmmana

35. IlpumeHeHue dJIEKTPUUYECKOr0 TOKA B BAKyyMe. DJIEKTPOHHBIE JTaMITbl

36. Dnexrpuueckuil TOk B razax. Tuerouuii paspsn Mckposoil paspsn. Monnus [{yrosoii paszpsn
Koponnsiii pazpsig

37. SlBneHue CBEpXIPOBOAUMOCTH

38. CBolicTBa CBEpXIIPOBOJHUKOB

39. BeicokoTeMneparypHas CBEpXIPOBOIUMOCTb

40. IIpumeHeHHE CBEPXIPOBOIUMOCTH

[IpumMepbl 3K3aMeHALMOHHBIX 3a/1a4

1. Toueunsie 3apsaasl Q=20 MxKn u Q,= -10 MxKn Haxomsrcs Ha paccrosaun d=5 cM Ipyr ot
apyra. OnpeneianTb HanpsKEHHOCTh NOJIs B TOUKE, YAaJE€HHOW Ha I1=3 CM OT IIEPBOT0 U =4 CM OT
BTOpOTO 3apsiaa. Onpenenuts Takxke cuily F, 1eiCTBYIONIYIO B 3TOM TOUKE HA TOUEUYHBIN 3apsg Q=1
MKK1.

2. JIBa xonaeHcaropa eMKocTbhio Ci=5 MKD u C,=8 Mx®d coeanHEeHbI MOCIEIOBATENBHO U MPU-
coequHEeHBI K O6arapee ¢ 3.71.c. € =80 B. Onpenenuts 3apsi KaKI0ro U3 KOHACHCATOPOB U Pa3HOCTU
MOTEHLIMAJIOB MEXIy UX 00KIJIaKaMu

3. Toxk B npoBoaHuKE conpoTuBiIeHUEM =25 OM 3a BpeMs t=10 ¢ paBHOMEPHO BO3pacTaeT OT HY-
Ji1 40 HEKOTOPOro MakCMMyMa. 3a 3TO BpeMs B NMPOBOAHUKE Bhiaenuiaach temiora Q = 40 kJlx.
Ornpenenuts cpeHee 3HaUYeHUe CUIIbl TOKa <[> B IPOBOJHUKE 32 ITOT MPOMEKYTOK BPEMEHHU.

4. PaccrosHMEe MEXIy IJIaCTHHAMHU TUIOCKOTO KOHJeHcartopa d=2 MM, Pa3HOCTh MOTEHIIUAJIOB
U=600 B. 3apsan xaxnoi maactuabsl Q=40 uKn. Onpenenuts 3nepruro W noss KOHAEHcAaTopa U
cuity F B3aMMHOTO NpUTSHKEHUS TIIACTUH

ITo pe3ynbraTam OTBETa Ha SK3aMEHE BBICTABIIAETCS:
— 36-40 GanyoB, eciy MPaBUJIBLHO BBHIIOJHEHO MPAKTUYECKOE 33JaHue, M MPU OTBETE Ha BO-
MIPOCHI IK3aMEHALIMOHHOTO OMJIeTa M Ha JONOJIHUTENIbHBIE BOIPOCH! 00YJaIOIIUIiCs MoKa3al,
YTO BJIaJ€eT MaTePUaAIOM M3yYEHHOH IUCUUIUINHBI, CBOOOJHO MPUMEHSET CBOU 3HAHUS IS
OOBSICHEHUS pa3IMYHBIX (DAKTOB MITM PEILICHHS 3a1a4;



— 26-35, ecnu MPaBUIJIBHO BBHITIOJIHEHO MPAKTUYECKOE 3a/1aHUE WIIM B HEM JOMYIIEHO He Oolee
OJTHOM OIIMOKH, KOTOpasi OblJIa CAMOCTOSTENILHO MCIIPAaBICHA 00YYaIOMUMCsI, U TIPH OTBETE
Ha BOIPOCHI K3aMEHAI[MOHHOTO OMJieTa M Ha JONOJHHUTEIbHBIE BOMPOCH O0yYaroIUiics
JIOTTyCKaeT HeTpyOble OMUOKHY;

— 20-25 6anioB, eciny B BBIITOJTHEHHOM MPAKTHYECKOM 3aJaHUU JIOMYILIEHBI TPyOble OMNOKH,
KOTOpBIE 3aTEM HCIPABJICHBI 00YYAIOIUMCS IPH YYaCTUH dK3aMEHATOpa MM MPAKTUYECKOe
3aJJaHM€ HE BBIIIOJIHEHO B MOJHOM 00BbeMe, HO 00y4aroIIMiCs CMOI JOBECTH pEIIeHUE 10
KOHIIa MIPU YYacCTUHU SK3aMEHATOpa, M B OTBETaX Ha BOMIPOCHI SK3aMEHAI[MOHHOTO Ouiera
JOTTYIIEHBI OIITHOKY;

— 0 GayioB, ecay MPaKTHUECKOE 33aJJaHNe HE BBHITIOJIHEHO WM HE JaHbl OTBETHI Ha BOIPOCHI 9K-
3aMEHaIlMOHHOTO OnjieTa M He BBIIIOJIHEHbI KpUTepUH Ui Kateropuu 20-25 6aos.

OrneHka Mo JUCHUIUIMHE OTpenenseTcss B cooTBeTcTBUU ¢ [lomoskeHreM o OaluibHO-pEeHTHHTOBOM
cucreMe s ctyaeHtoB ¢punuana HUY «MOW» B 1. BOKCKOM MO COBOKYIMTHOCTH PE3YIhTaTOB
TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH U 3K3aMEHALIMOHHON COCTABIISIFOLIEH.

B 3aBrCcHUMOCTH OT KoJIM4yecTBa 0aJIIoB 3a JUCHUIITIMHY BBICTABJIACTCA:

Ouenka KosmnuecTBo 0a/10B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («XopoIio) 76 — 89 GannoB
OIIeHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 Gamnos
oreHKa 2 («HEYIOBJIECTBOPUTEIHHO) 0 — 59 6ammoB
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