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ABSTRACT

Bachelor’s degree in 11.03.02 Infocommunication technology and systems of
communication

Study profile -

Course title: Physics

Basic (variable) part of Block 1, 6 credits (
Instructor: (Gayday L.1.)

At the beginning of the course a student should be able to based on the initial
knowledge obtained in the course of studying such disciplines as "Mathematics" in the
volume of one previous semester of training (derivative, differential of a function of one
and many variables, integral, differential equations).

Learning outcomes:

GPC-2

ability to solve standard tasks of professional activity on the basis of information
and bibliographic culture using information and communication technologies and taking
into account the basic requirements of information security

Course description:

The program of the course is aimed at the formation of scientific thinking among
undergraduates, from a position capable of current knowledge to understand, interpret
and evaluate the situation in the analysis of the problem and decide on the use of physical
and chemical methods for the solution of specific problems. One of the innovations of
this program is the emphasis on the need for a significant activation of self-study
undergraduates in understanding and analysis methods, taking into account the study
subjects performed undergraduates.

Main course literature:

1) Nikerov V.A. Physics. Modern course [Electronic resource]: textbook / V.A.
Nikerov. - Electron. text data. - M.: Dashkov and Co., 2016. - 454 c.
http://www.iprbookshop.ru/14114.html

2) Nikerov V.A. Physics for universities. Mechanics and Molecular Physics
[Electronic resource]: textbook / V.A. Nikerov. - Electron. text data. - M.: Dashkov and
Co., 2015. - 136 c. http://www.iprbookshop.ru/14630.html

3) Zyuzin A.V. Physics. Mechanics [Electronic resource]: textbook for universities
[ AV. Zyuzin, S.B. Moscow, V.E. Turov. - Electron. text data. - M.: Academic Project,
2015. - 436 c. http://www.iprbookshop.ru/36623.html

4) Barsukov V.. Physics. Mechanics [Electronic resource]: textbook for students of
higher educational institutions studying technical areas of training and specialties / V.I.
Barsukov, OS Dmitriev. - Electron. text data. - Tambov: Tambov State Technical
University, EBS DIA, 2015. - 248 p. http://www.iprbookshop.ru/63918.html



5) Povzner A.A. Physics. Basic course. Part 1 [Electronic resource]: study guide /
A.A. Povzner, A.G. Andreeva, K.A. Shumikhina. - Electron. text data. - Ekaterinburg:
Ural Federal University, EBS DIA, 2016. - 168 c. http://www.iprbookshop.ru/68406.html

Form of final control: exam



AHHOTaIMS K padoyeil mporpaMmme QUCHMILIMHBI
«Duzuka»

HucuiunnuHa «®Pusnka» BKIOYEHA B UK  €CTECTBEHHOHAYYHBIX U
MaTEMaTUYECKUX TUCHUIUIMH JUIsl BCEX CIENUabHOCTEH HampaBiIeHUM MOATOTOBKHU
«MHPOKOMMYHUKAITMOHHBIE TEXHOJIOTHH U CHCTEMBI CBSI3M.

[Iporpamma kypca "®duszuka" coctaBieHa B COOTBETCTBUU C TPEOOBaAHUSIMU
TOCY/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHJAApTa BBHICIIETO MPOo(ecCHOHATBHOTO

oOpa3oBaHMUs.

OO6mast TpymoeMKocTh cocTaBisieT 288 dacoB (BKJIOYAas CaMOCTOSATEIbHYIO
paboTy), peanusyercs Ha 1 1 2 Kypce BO BTOPOM U TPEThEM CEMECTPax JJisi 0UHOM (HOpMBbI
oO0y4yeHHs. Y4eOHBIM IUIAHOM IPEIyCMOTPEHbI JIeKIMOHHbIC 3aHsATHS (54/16 wyaca),
nabopatopubie  pabotel  (36/0 waca), mnpaktudyeckue padotTel (54/28 uyaca),
camocTosiTellbHast pabota cryneHToB (144/244 waca). dopma TPOMEKYTOUHOM

aTTecTaluM — dK3aMeH (2-1 u 3-i cemectpsi)/1,2 Kypc.

JI71s1 yCTIeNTHOTO N3YYSHUS TUCIUTUTAHBI « DU3HKaY y 00yJaronuXcsl TOJDKHEI OBITH
3HaHWE OCHOB Kypca (U3UKH M MaTeMaTHKH CPEJHEH 001eo0pa3oBaTeIbHON MIKOJIBI
WM CpeHeTro npodeccuoHanbHOro oopazoBanus. Kypc gpusnku HaumHaeTCcst CO BTOPOTO
CEeMeCTpa W TpEIoiaraeT 3HaHWe HavdaJl MAaTEMaTHUYCCKOTO aHaJIN3a, aHATMTHYCCKOMN
reoMeTpun (BEKTOPHOU anreOpsl) B 00BEME OJHOIO MPEAIIeCTBYIOMIEIO CeMecTpa
oOyuenus (mpousBojHas, AuddepeHman QyHKIUA OJHOW M MHOTHUX TEPEMEHHBIX,

uHTerpai, quddepeHIraabHbIe YpaBHEHUS).

COI[ep)KaHI/IC AUCHUILIMHBI OXBATBIBACT U3YUYCHUC CICAYIOIMINX pa3JdC/IOB. OCHOBLI
MECXaHHKH, MOJICKYJIApHAasa q)HSHKa u TEPMOANHAMHUKA, QJICKTPOCTATHUKa,
QJICKTpOAMHAMUKA, KOoJIEOAHUS W BOJIHBI, OIITHKA, KBAHTOBAasi MCXaHHKaA, 3JICMCHTHI

bu3uKK TBEPAOTO TENA.

Heanp aucuumiInHbl — GOPMHUPOBAHUE Y CTYJICHTOB SICHBIX TPEICTABICHUNA 00
OCHOBHBIX IMOHATHSAX M 3aKOHAX (PU3NUKH, CTUIIS (PU3UIESCKOTO MBIIUICHHS, COBPEMEHHOM
Hay4YHOW KapTuHbI Mupa. Kypc (QU3MKM MOKEH NMPUBHBATH CTYIACHTAM BBICOKYIO
KyJIbTYPy MOJCIUPOBAHUS BCEBO3MOXHBIX SIBJICHHUH W TMPOIECCOB, 3HAKOMHUTH C
HAay4YHBIMU METOJIaMH, a TakKXe IMOATOTOBUTh OOIIETCOPETHUUECKYI0 0a3zy s
NPUKJIAJHBIX ¥ MPOGUIHPYIOUINX JUCIUIUINH (paJno, TEICBUICHUE, CBSI3b).

3agaum:



— W3yYeHUE OCHOBHBIX (PU3MYECKUX SIBICHUH, OBIafcHUE (yHIAMEHTAIbHBIMU
HOHSATUSMH, 3aKOHAMHA M TEOPHSIMH KJIACCUYECKOW M COBPEMEHHOW (DM3HKH, a TaKXKe
MeToAaMu (PU3NIECKOTO MCCIICIOBAHMUS,

— OBJIQJICHUE MPUEMaMU U METOJIAMH PEIICHUs] KOHKPETHBIX 3aJla4 U3 Pa3IHIHBIX
obnacreit GpU3UKHY;

— (opMUpOBaHNE HABBIKOB MPOBEACHUS (PU3UIECKOTO IKCIIEPHUMEHTA, OCBOCHHE
Pa3INYHBIX THIIOB U3MEPUTEIIEHON TEXHUKU;

— TI0Ka3 Hepa3phIBHOU CBSI3U (DU3UKU U TEXHUKH.

B pesyipraTe M3ydeHUs NAHHOW IUCHHUIUIMHBI Y OOyYarommxcs (HOpMHPYIOTCS

CIICAYIOIINE KOMITETCHITUHU (2JIEMEHThI KOMITETCHITUH ).
Kon n popmyanposka

Irtansl GopMHUPOBAHHA KOMIIETEHI[UH
KOMIIeTEeHIIUH

OCHOBHBIC (DH3UYECKHUE 3aKOHBI;

OCHOBHBIE METO/IbI U IPUEMBI IIPOBEICHUS
(PU3UYECKOTO IKCIIEPUMEHTA U CIIOCOOBI 00pabOTKH
3uaer HKCIEPUMEHTATBHBIX TaHHBIX;

OCHOBBI B3aUMOCBSI3U (DU3WKU C TEXHUKOM,
MPOU3BOJICTBOM U JIPYTUMHU HAYKaMH

HanbOoJsIee BAKHBIC U (yHIaMEHTAIBHBIC IOCTHKECHUS
(U3UYECKON HAYKH

OIIK-2

CIOCOOHOCTBIO pelaTh
CTaHAapTHBIC 3aJa4n
npoeccnoHaIbHON

ACATCIIPHOCTH HA OCHOBEC
IMPUMCHATDb 3aKOHBI (1)I/ISI/IKI/I JJIA 00BsICHEHHS

Pa3INYHBIX IIPOLIECCOB;

Vmeer MIPUMEHSATD JIOTUYECKUE IIPUEMBI MBIIIUIEHUS - aHAJIN3
Y CUHTE3 IIPU PEIICHNUH 3a/1a4;

Hay4YHO OOOCHOBBIBATh IPUHUMAEMbIE METO/IbI
penieHus npodecCuoHaIbHBIX 3a7a4

nH(GOPMAITMOHHON 1
oubmorpaduieckoi KyabTyph
C IPUMEHEHUEM
NH(POKOMMYHHKALMOHHBIX
TEXHOJIOTUH U C YUETOM

OCHOBHBIX TpeOOBaHUI
METOJIaMU TEOPETHYECKUX U IKCIIEPUMEHTATIBHBIX

UCCIIeIOBaHUM B (PUBHKE;

HaBbIKaMU pELIeHUs 3a/1a4 NPOPeCCHOHATbHON
JIESATEIIBHOCTH € ITPUBJIEYEHHEM COOTBETCTBYIOIIETO
($u3UKO-MaTEMaTUYECKOT O anmnapara

nH(OPMAITMOHHOM 0€30TaCHOCTH
Bnageer

Jlnst  popMupoBaHUS BBINICYKAa3aHHBIX KOMIIETCHIIMA B paMKaX JUCITUTIIMHBI
«Ha3BaHme» TPUMEHSIOTCS CACAYIOIMIHE METOAbl AKTHBHOTO/ HWHTEPAKTUBHOTO
OoOyYeHUS: «JIEKIUsI-0ecea, «TUCKYCCUSD».

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

YACTb 1
1. BaeneHnnue. du3uveckue 0CHOBLI MexXaHHKH. (8/2 yacoB)

1.1. ®u3uka kak Hayka. MeToapl (PU3MUECKOrO MCCIIEIOBAHMS: OIBIT, TUIIOTE3A,
DKCHEPUMEHT, Teopus. Pusnka u Marematuka. Pusuka u ecrectso3Hanue. Ousnka u
¢unocodus. Sransl ucropun pusuku. Ponb Qu3nku B pasBUTUM TEXHUKH U BIMSIHHUE
TEXHHUKH Ha pa3Butue pusuku. Ponb pusuku B o6pasoBanuu. CTpyKTypa U 3a7a4u Kypca

¢buzukw. (1/0,25 yac)



1.2. Tlpenmer mexanuku. Knaccuueckas v kBaHTOBasi MexaHuka. KuHemaruka u
nuHaMuKka. Mojenu MeXaHUKH: 4YacTula (MaTepualibHas TOYKa), CHUCTeMa YacTHll,
a0COJIIOTHO TBEPJIOE TEJIO0, CIUIOIHAS cpeia. DneMeHThl kuHemaTuku. Cucrema oTcuera.
Bektopubie (usnyeckue BenuuuHbl. [lepemeneHue, CKOpoCTb, HOpPMajabHOE U
TaHICHIIMAIBHOE YCKOPEHUS YacCTULbl NMPU KPUBOJIMHEHHOM [IBUKEHUH. YTIIOBas
CKOPOCTh M YTJIOBOE YCKOPEHHE IMPHU JABUKEHUU MO OKPYKHOCTH, UX CBS3b C JUHEHHOU
CKOPOCTBIO U JTMHEHHBIMU yCKOpeHUsIMU. [locTynarenpsHoe U BpalaTeabHOE ABUKEHUE
tBepaoro Tena. (1/0,25 ).

1.3.Onementsl auHamuku. [lepBwiii 3akoH HproTona. IloHsATHE WHEpHHATBHON
cucteMbl otcuera. Macca. Bropoii 3akon Herotona. Tperuit 3akon Hetotona. Ummynbe
Tena. YpaBHeHue ABMxkeHUs. OCHOBHAs 3ajaya JMHAMUKHU. Pojb Ha4YanbHBIX yCIOBUM.
Krnaccryeckuii TpyUHIMI IPUYMHHOCTH. 3aKOH COXPAaHEHUS UMITYJIbCa. 3aKOH JIBH)KCHUS
1eHTpa nHepunn. CaMOCTOSATENBHO: peakTuBHOE ABMKeHHe. Dopmyna L{nonkoBckoro.
(1/0,25 ).

1.4. Pabotra. MomHocte. Kunernueckass sHeprus. DHeprus B3auUMOJCHCTBHSL.
[MorenumaneHas s3Heprus ynpyroctu. [loteHumansaas saeprust tarorenus. (1/0,25 u).

1.5.CBs13b IOTEHIMATIBHON CUJIBI C MMOTEHLIMAJIBHON HEPrueil. 3aKOH COXpaHEHUs
HEprun B MexaHuke. CBsA3b 3aKOHOB COXpPAHEHHUs C CHMMETPHUEH MPOCTPAHCTBA U
BpeMeHU. KoHcepBaTWBHBIE M [HCCHUIIATHBHBIE CHCTEMBI. BHYTpEHHs 3Heprus.
OOmedusnuecknii  3aKOH  coxpaHeHuss dHepruu. [loTeHuuWanbHbIE  KpPUBBIE.
CamocrosiTenbHO: ynpyruid u Heynpyrui yaap. (1/0,25 1).

1.6.YpaBHeHue OBMKEHHS Teja, BPAIAIOIIErocs BOKPYT HEMOABM)XHOH OCH.
MOMEHT CHJIBI 1 MOMEHT HHEPIMH Tejla OTHOCUTENbHO ocH. (1/0,25 u).

1.7.MomMeHT umnyJibca. 3aKOH COXpAaHEHUsI MOMEHTAa HUMITyJibca. J[BH)KeHHE B
LHEHTpaJIbHOM Moje. PaboTa, MOIIHOCTh, KUHETUYECKAsl SHEPIHsl NMPHU BpalllaTeIbHOM
nekenun. (1/0,25 u).

1.8.CamocrosTenbHo: 3aKkoH BecemupHoro tsrorenus. ['paBuTaliioHHO€ 10JIE€ U €r0
xapaktepucTuku. Pabora  rpaBuTauMoHHBIX — cwil.  [loTeHuManpHas  SHEPrus
IPaBUTALIMOHHOIO B3aUMOIeUCTBHS. HanpssKEHHOCTH U MOTEHIMAI TIOJISI MATEPUAIbHOM
touku. 3akonbl Kemiepa. Kocmuueckue ckopoctu. (1/04)

1.9.Heunepuuanbubie cucteMbl orcuera. Cuiel uHepunu. Bropoit 3akon HeroToHa
JUISl HEMHEPUHUAIBHBIX CHUCTEM OTCUYETa. OKBUBAJIECHTHOCTb HHEPLUUAIBHBIX U
Taroteronx macc. KoHuenuuu oOuieil Teopun OTHOCUTENBHOCTH. lIposiBneHue cui
uHeprun. Llenrpobexnas cuna uaepuuu. Cuna Kopuonwuca. (1/0,25 u).

2. MoJuaekyasipaas ¢puznka u repmoauHamuka. (9/2 yacon )

2.1.J/lnHaMuYeCcKHe U CTaTUCTUYECKUE 3aKOHOMEPHOCTH B (puzuke. MonekyspHas
¢usuka u TepMoanHaMuKa. TepmoauHamMudeckue mapameTpel. TemmepaTtypa. Mojenb
uaeansHoro Taza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHUYECKOH TEOpHH.
VYpaBHEHHE COCTOSHHS UCATBLHOTO Ta3a. 3aKoHbI HaeanbHbIX Ta3oB (1/0,25 yaca).

2.2.WneanpHBlii T3 B CcwiIoBOM mojie. Pacmnpenenenue  bombrnmana.
bapomerpuueckas ¢popmyna. MakcBeIJIOBCKOE pacHpeeieHne MOJEKYJ HACalbHOTO
raza o ckopoctsam. Onsit lITepHa (1/0,25 vaca).

2.3.1lepBoe Hawano TepmoauHamuiku. BHyTpennsas sneprus. Pabora rasa mpu



u3MeHeHun ero oOwbema. Temnorta. TemnoemkocTh. IIpumeHeHue mnepBoro Haudana
TEPMOJMHAMHUKU K Wu30MpoleccaM. AnuabaTHbi mporecc. YpaBHeHus Ilyaccona.
Pabota raza B annabarnom npoiiecce. Kimaccuueckast Teopusi TEIIOEMKOCTH HI€aTbHOTO
raza (1/0,25 gaca).

2.4 . Heobpatumble mpornecchl. SBinenust nepeHoca. CpeaHsis JUIMHA CBOOOJIHOTO
npobera mMojekyn raza. Juddysus. Buyrpennee tpenue. Temnonpooauocts (1/0,25
yaca).

2.5.BTopoe Hayano TepMoauHaMUKU. HeBO3MOKHOCTh BEUHOTO JABHUTATENs BTOPOTO
pona mammubl. [ukn Kapro. Makcumansueiii KIIJ[ TeroBor MammHbl. XOI01WIbHAS
marmHa. (1/0,25 gac).

2.6.CTaTHCTHYECKUII CMBICT BTOPOTO Hadajga TEPMOJMHAMHKH. DHTPOIMHS Kak
KOJIMYECTBEHHAsI Mepa CTPEMJICHHS OT MOPAJIKA K XaOTUYHOCTH B COCTOSTHUH TEILIOBOTO
paBHOBecus. [ [puHIMT BO3pacTaHus YHTPOITUN OTKPBITOW CUCTEMBI. Vien CHHEPTETHKY.
CamoopraHu3anus B )KMBOH 1 HexxuBo# npupoe. (1/0,25 vac).

2.7.Teopema Hepucra. Henoctmxumocts abconoTHOTO HyIsl. PeanibHble Tas3bl u
KUIKOCTU. MEXMOJIEKYISIPHOE B3aUMOJICHCTBUE. DKCIIEPUMEHTAIbHBIE H30TEPMBI pe-
albHOrOo Taza. YpaBHeHue Ban-nep-Baanbca. ComocraBnenue wuzorepm Ban-gep-
Baanbca ¢ skcnepumeHTaIbHBIMU U30TepMamMu. Kputuueckoe cocrosinue. BHyTpeHHs s
sHeprug peanbHoro raza. dpdekt Jxoyns — Tomcona. CxxuxeHue ra3oB U MOJTyYEHUE
HU3kux temnepatyp (1/0,25 gac).

2.8.0co0eHHOCTH MOJIEKYJSIPHOTO B3aWMOJCUCTBUS M TEIUIOBOTO IBHKCHHUS B
xKuaKocTh. CaMOCTOSITENIBHO: TIOBEPXHOCTHOE HATsDKEHHE >KUIKOCTH. CMmaunBaHUE.
JlaBrieHre Ha MCKPUBJICHHOW TOBepXxHOCTH kuakoctd. Kamwmnsapueie seiaenus (0,5/0
yaca).

2.9.Teepnpie Tema. CTpoeHHWE KPUCTALIMYECKMX W aMOP(HBIX TBEPIBIX TEII.
Kpucramnmueckue pemerku. Tumbl  kpuctawioB.  CamMOCTOSTENbHO:  A€(PEKTHI
kpuctamnyeckoit pemerku. (0,5/0,25 yaca)

2.10. ®a3e1 u ycnoBus paBHOBecus (a3. Juarpamma coctosHusa. Vcnapenwe,
cyOonumanus, riaaBieHne. @azoBbie MEpexo/Ibl MEPBOTO U BTOPOTO  poja. YpaBHEHUE
Kianeiipona - Kimaysuyca. (1/0 gac).

3. DuekrpocraTnka. (6/2 yacosn )

3.1.1. DnexTpocraTtuka. DIEKTPUUECKUNA 3aps/l. 3aKOH COXpaHEHUs 3apsaa. 3aKoH
Kynona. HanpspkeHHOCTh DJIEKTPUUECKOTro Mouis. HampsykeHHOCTh TMOJIE TOYEUHOTO
sapsaa. [punmun cyneprosuruu. (0,5/0,25 gac).

3.2.1. Tlorok BeKkTOpa HaMNpPsHKEHHOCTU 3JeKTpuyeckoro mnons. Teopema
Octporpanckoro—T'aycca. [lone paBHOMEpHO NPOTSKEHHBIX TeN: HUTU (LWIMHIAPA),
1ockocTH, chepsl, mapa. (1/0,5 gaca).

3.3.1. PaGota mnepemerneHus 3apsga B djekrpuueckom mosie  [loTeHnmanbHas
DHEPrusl B3aUMOJICHCTBUS TOYCUHBIX 3apsaoB. LIMpKymsIus BeKTOpa HAMpsSKEHHOCTH
AIIEKTPOCTATUYECKOr0  moJyid.  [loTeHUManbHOCTh  3JEKTPOCTATHUYECKOro  TOJIS.
[Torennuan. IloreHnman nosist TouedyHoro 3apsana. [IpuHuun cyneprnosuuuu Ui mojs
CUCTEeMbI 3apsa0B. Pa3sHOCTh MOTEHIMANIOB. DKBUIIOTEHIMAIBHBIE MOJS 3apsKEHHOM
cdepsl. (1/0,25 yaca).

3.4.1. lumons BO BHEIIHEM 3JeKTpocTaTuueckoM mone. [lomspuzamnus
JTUBIIEKTPUKOB. [Tonsspu3oBaHHOCTD, IUDIEKTpUYecKast BOCIPUUMYHUBOCTb,



IUDJICKTPpUYECKass — MPOHUIAeMOCTh  BemiecTBa. CBs3b  MOJIIPU30BAHHOCTH  C
MOBEPXHOCTHOW IUIOTHOCTBIO  3apsAZ0B JMIJICKTPUKA. BEKTOp HaNpsHKCHHOCTH
AIIEKTPUYCCKOTO CMEIICHUS, U UX CBSA3b C BEKTOPOM TOJSIPU30BAHHOCTH. Teopema
["aycca auist moJist B UBJICKTPUKE. Y CJIOBHS Ha TPAHUIIE pas3jielia IBYX AUIJICKTPUUICCKUX
cpen. (2/0,5 gaca).

3.5.1. TIpOBOAHMKH B JIEKTPOCTATHYCCKOM TIOJIC. DJICKTPOCTATUUCCKAS UHITYKITHS.
HanpspkeHHOCTh TMOJIST BHYTPH INPOBOJHUKA. ODKBUIIOTCHIUAIBHBIC  IOBEPXHOCTH
IIPOBOJIHHKA. DJIEKTPOCTATHYCCKAs 3aluTa. 3apsHKSHHBIA POBOJHUK. PacripenencHue
3apsija 1o MOBEPXHOCTH MPOBOIHHUKA. DIEKTPOEMKOCTD TPOBOAHMKA. CaMOCTOSITEIILHO:
KOHJICHCATOPHI, ITOCIICIOBATCIbHOC M IMapaJUIeIbHOE COCTUHCHHE KOHJICHCATOPOB.
DHeprus  3apsOKCHHOTO  TPOBOJHHMKA.  JHEPrus  SJCKTPOCTATHYECCKOTO  ITOJISL.
MartepuanpHocts o, (1,5/0,5 waca).

YACTBb 2
4. IloCTOSIHHBIN JIEKTPHYECKHIT TOK. (4/2 yaca)
4.1.YcnoBus cymectBoBanus Toka. Ctoponnue cuibl. J.JI.C. 3akon Oma s
HEOHOPOJHOTO ydacTKa menu. 3akoH Oma i 3aMkHyTo# 1ienu. [lpaBuna Kupxroda

JUIS pacyeTa pa3BeTBICHHBIX Ienei. (2/1 gac).

4.2.CaMOCTOATETHHO: JICKTPUUECKHUIN TOK B BAKYyMe; YMUCCHOHHBIC SIBJICHUS; TOK
B Tra3ax; HECaMOCTOATEIIbHBIA W CaMOCTOSITEJIbHBIA  pa3psii; BOJIbTaMIIEpHas
XapaKTePUCTHKA Ta30BOI0 pa3psijia; BUIbI Ta30BbIX pa3psaoB; moHsaTue o miasme. (1/0,5
qac).

4.3.Knaccuueckas TEOpUs AIEKTPONPOBOJIHOCTH METaJIJIOB. OnbITeI
Mannensintama u [lananekcu, Tonmmena u Ctroapta, yenbHbIN 3aps]l 31eKTpoHa. OnbIT
Muiunkena, 3apsj 3JeKTpoHa. 3akoH Bunemana-®OpaHniua. 3aTpyIHEHUS KIACCUUYECKOU
teopun npoBoaumoctu. (1/0,5 gac).

5. Marnerusm. (8/2 yacoB)

5.1.MaruauTHOE 1os1e. MarauTHast MHAYKIWS. JIMHUY MarHUTHOM MHIYKIIUH. 3aKOH
buo—CaBapa—Jlannaca. Hanpsiak€HHOCTh MarHUTHOTO MOJsl. MarHuTHOE MoJie IPSIMOTO
TOKa, KPyroBOIo TOKa, COJIEHOHWJIa ¢ TOKOM. MarHuTHOE ToJie JABMXKYILIETOCS 3apsja.
(1/0,25 gac).

5.2.1lupkymnsiiusi BEKTOpa MarHWUTHOW WHAYKIIMHW. MarHuTHOE TOJie JTMHHOTO
cojieHou1a u Topoua. [lomnst BuxpeBbie U noteHiuaibHbie. [I0TOk BeKTOpa MarHUTHOM
uHaykiun. Teopema [aycca mist marautHoro nodist. (1/0,25 wac).

5.3.Cuna Ammnepa. BzaumoneiicTBue mnapajuiebHbIX TOKOB. Pamka ¢ TOKOM B
OJIHOPOJHOM MarHUTHOM ToJie. MOMEHT cujl. DHEprusi paMKu ¢ TOKOM BO BHEIITHEM
MarHuTHOM Tojie. PaMka ¢ TOKOM B HEOJHOPOJHOM MarHuTHOM mnojie. Pabora mo
NepeMEIIEHUIO TPOBOHUKA U KOHTYpa ¢ TokoM B MmaruutHoM mose. (0,5/0,25 gac).

5.4.CamocrositenbHO: cuiia JIopeHia; JBUKEHHE 3apsKEHHBIX YaCTHUI] B MATHUTHOM
U DJICKTPUYECKOM IIOJISAX; IUKIOTPOH; Macc-crektpometp; 3¢dexr Xomra. (0,5/0,25
yac.).

5.5.0nekTpoMaruuTHas UHAYKIKS. BbIBOJI 3aKOHA 3JIEKTPOMArHUTHON WHIYKIIUU
u3 3akoHa coxpaneHus: sHepruu. [Ipasuno Jlenua. 3./1.C. uHAYKUMH B IBUXKYIIUXCA U
HETOJBMKHBIX MPOBOAHMKAX. [IpUHIMN AEHCTBHUS T€HEPATOPOB MEPEMEHHOTO TOKA.
Buxpessie Toku. (0,5/0,25 gac).

5.6.CamMOCTOSITEIbHO: HWHIYKTUBHOCTh KOHTYpA; WHAYKTUBHOCTH COJICHOHU/IA;

sapineHue camouHaykiuu; I.J1.C. caMOMHAYKIIMH; TOKHM TIPH 3aMbIKAHUU H



pa3MbIKaHUM LENHU MOCTOSHHOTO TOKA; MArHUTHAs DHEPTHsS TOKA; MIIOTHOCTh

SHEPruM MarHUTHOTO TIOJISA; SIBJIEHWE B3aMMHOM MHIYKIHMH, TpaHC(HOPMATOPHI.

(0,5/0,25 uac.).

5.6.MarnutHbie cBoiicTBa BemiecTBa. OpOuUTanbHbIE W CIMHOBBIE MarHUTHBIE
MOMEHTBI 3JIEKTpOHOB. HamarHuumBaHWe mapaMarHeTUKOB W JIMAMAarHETUKOB.
HamaranueHHOCTh. MarnuTHasg BOCHPHUMMYMBOCT M MAarHUTHas MPOHULAEMOCTb
BemiectBa. (1/0,25 gaca).

5.7.HampskeHHOCTh MarHuTHOro mnoJia LlupKymanus HanpspKeHHOCTH (3aKOH
MIOJIHOTO TOKA). Y CJIOBUS Ha TPaHUIIE pa3jiena IByX MarHeTuToB. deppoMarHeTuku 1 ux
cBolcTBa. JloMeHHas cTpykTypa. MaruutHbii ructepesuc. Pabota nepeMarHnyuBaHust
deppomarneruka. Marautoctpukius. Touka Kropu. ®@eppurts. (1/0,25 gaca).

5.8.0cHOBBI Teopun MakcBemnia JiA 3JEKTPOMArHUTHOTO TMOJSA.  3aKoH
AIIEKTPOMArHuTHOM MHAYKIUKU B (popmMe MakcBemia. BuxpeBoe 3jIeKTpUYECKOe TOJIE.
3akoH mojHOro Toka B ¢opme Makcsemna. Tok cmenienus. Onbitel Poynanma u

DiixenBasibaa. CucreMa ypaBHeHHE MakcBesuia. MaTepuaibHOCTh 3J€KTPOMAarHUTHOTO
nojs. (2/0,25 gac).

6.Kosieoanust u BotHbl (11/3 yaco).

6.1.YpaBHeHHne TrapMOHHUYECKHX KoyieOaHWl. Ympyras M KBa3uymnpyras Cuia.
VYpaBHEeHUE ABMKEHUS NPYKUHHOTO MasiTHUKA, €ro penieHue. AMIUIUTYAA, KpyroBas
yacTora, (a3a TrapMOHHYECKOro KojeOanus. BekropHas auarpamma. OHeprus
rapMOHMYECKOro KkoJyieOanusi. Maremarnueckuii MasiTHUK. Duznueckuid MasiTHUK.
Konebatenbubrit koHTYp. (2/0,5 4ac).

6.2.CnoxeHre OIWHAKOBO HAMpaBICHHBIX KOJEOAHWN OMHOW YacCTOTHI, OJIM3KHX
4acToT, KpaTHbIX 4acTOT. ClI0KEHHE B3aUMHO MEPHEHAUKYIAPHBIX KoJieOaHui. OUrypsl
Jluccaxy. (2/0,25 uac).

6.3.Konebanusi mpy>KMHHOTO MasTHHUKa ¢ TpeHueM. Juddepennunanbuoe
ypaBHEeHUE ero aBwkeHus. Pemenue ypaBHeHus. Koadduument 3aryxanus.
Jlorapubmuueckuii nekpement. JloOpotHocTts. Ilepuon 3aTyxaromux KosieOaHUU.
CBoOonHbIe 3aTyXxaroniue koyiedanus B kojaebaTenbHOM KoHType. Huddepennmanbaoe
ypaBHEHHE U €ro pelieHne. XapaKkTepUCTHKH 3aTyxaHus. ABTokonebanus. (1/0,25 yac).

6.4.BeiHyX/IeHHBIE ~ KOJICOAHMS  OCHWJUISTOpAa TMOJ  JEHCTBUEM  BHEIIHEH
cuHycouganbHou cuiel. {uddepennnanbuoe ypaBHEHHE U €T0 perieHue. AMIUTUTYIa U
daza BBIHYXJACHHBIX KojeOaHuil. Pe3oHanc. BbIHYXIeHHBIE 3JIE€KTPOMArHUTHbHIE
KojeOanus. YacTOTHBIE 3aBUCUMOCTH aMILUTUTY T TOKA, HAMPsKEHUH, ciBUra (a3 Mexmay
TOKOM W HamnpspkeHueM. [lapamerpuueckuii pezonanc. (1/0,25 gaca).

6.5.KBa3ucraunonapHsiii Tok. [leficTByrolee U cpeaHee 3HAYEHHsI EPEMEHHOTO
Toka. COnpOTUBIIEHUE, UHIYKTUBHOCTh U €MKOCTh B LM NMEPEMEHHOI0 TOKAa. 3aKOH
Oma i ueneid NeEpeMEHHOro TOKa. BeKTopHbIE nuarpamMmbl U METOJ KOMIUIEKCHBIX
aMITUTya. Pe30oHaHC B mocieoBaTeNIbHOM U mapaiensHoi menu. (1/0,25 yaca).

6.6.BonnoBoe  nBmxkenue. [IpomosnbHble u monepeyHble BOJMHBL.  CKOPOCTh
pacnpocTpaHEeHHUs BOJTHOBOTO (PpoHTA. YpaBHEHHE TUIOCKOW Oeryieil BosHbI. J[muHa
BOJIHBI, BOJHOBOE 4mciio. BoiaHoBoe ypaBHeHue. DHeprusi Oerymiedt BosHbl. [loTok
sHeprun. Bektop YmoBa. MaTerncuBHOCTS BosHBL. (1/0,5 yaca).



6.7.CToslune BOJIHBI. YpaBHEHHUE CTOSYEH BOJIHBL. Y3Jbl M IMYYHOCTH CTOSUYEH
BOJHBI. CoOOCTBeHHBIE KOJICOaHHMS CTepKHEW U CTpyH. CaMOCTOSITEIBHO: 3BYKOBBIC
BOJIHBI, BBICOTa, TEMOp, IPOMKOCTh 3BYyKa; 3ddekT [omiepa; yabTpa3ByK; yAapHBIC
BoutHkl. (1/0,5 gac.)

6.8.2eKTpoMarHuTHHIE BOJIHBI. Y pPaBHEHHUE TIJIOCKOW 3JIEKTPOMArHUTHOM BOJIHBI.
BosiHOoBOEe ypaBHeHHe. Pa3oBasi CKOPOCTh JIEKTPOMArHUTHBIX BOJH. BekTtop YMmoBa-
[TovinTMHTa. ICTOYHHMKH 3J€KTPOMArHuTHBIX BOJIH. [llkana 3meKTpOMarHuTHBIX BOJIH.

(2/0,5 gac).

7. BoanoBasi ontuka (8/3 uaca)

7.1.CaMOCTOSITENTbHO: T€OMETPUYECKasi ONTUKA; 3aKOH OTPAKECHUSI U MPETOMIICHUS
CBETa; MOJIHOE OTPaKeHUE CBETa; (HhOpMyJia IMH3bI; MOCTPOCHHE N300paKeHUS B JTMH3AX;
noHsTue o BojaokonHou ontuke. (0,5/0,25 gac.)

7.2.  UWutepdepenmuss BoaH. KorepeHTHOCTh BOJH. MeTOAbl TONYyYEHUS
KOIE€pPEHTHBIX MCTOUYHHUKOB CBeTa M HaOmtoaeHus uHteppepenunn. OOmue yciaoBus
UHTEpP(EPEHUUOHHBIX MAKCUMYMOB U MUHHUMYMOB CBETa JIBYX KOTE€PEHTHBIX BOJIH.
HNHuTepdepeHIMOHHbIE TOJIOCH! OT JABYX IIeNied Ha MIOoCKOM 3KpaHe (Meroxa FOHra).
HNnrtepdepenunss B ToHKUX IieHKax. [lonocel paBHOro HakioHa. Ilosocel paBHOM
tonmuHbl. Konbiia Hetotona. [Ipocsernenue ontuku. Mateppepometpsr. (4/1 yaca).

7.3. Iudpaknus cera. Ilpunuun [roiirenca-®Openens. dudpakius Dpenerns.
Meton 3o ®penens. Judpakuus Ha KpyrjioMm oTBepcTHH M nucke. Judpakims
@paynrodepa Ha WenId U Ha AUPPaKIMOHHON pemieTke. CeKTpallbHOE pa3sIoKEeHHE.
Pasperiaroriast cnocoOHOCTh CHEKTpaIbHBIX MpruoopoB. (1/0,25 uaca).

7.4.CamocTtosTenbHO: MHTEpPEpEeHLMs U AU pakiys CBETa MpHU rojorpadpuyeckon
3aMKCH U BOCIIPOU3BENCHUH MH(OpMAIUK; TU(PpaKIus peHTT€HOBCKUX Jyuel; opmyia
Bynbga-bparra. (1/0,5 gac.).

7.5.EctectBeHHbIli W moyisipu3oBaHHbId cBeT. [lomspuzatopel. 3akoH Mantoca.
[Tonsipu3anust cBeta HpU OTPAKEHUWU U MPENOMIIEHMU cBeTa. 3akoH bprocrepa.
[MTonsipu3zanust cBeta mpu ABOMHOM JyuenpenomieHuu. [lonspuzanuoHHble TpU3MbL U
nosspousl. (0,5/0,5 gaca).

7.6.UckycctBenHas onrtuyeckass anuzotponus. Oddext Keppa. Onruueckas
aKTUBHOCTH. Bpaienue miockoctu noisipusanuu. Dpdext Dapanes. (0,5/0,25 uaca).

7.7. CaMOCTOATENbHO:  B3aUMOJACHCTBUE  AJNEKTPOMATHUTHBIX BOJH C
BEIIIECTBOM; JMCIIEPCUS CBETA; HOpMaJbHas M aHOMaJbHasl AUCTIEPCHS;, TOTIIOIMICHHE
cBeTa; 3aKoH byrepa; [paccesnue cBeta; 3akoH Penes. (0,5/0,25 gac.).

1. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKON YACTH KYPCA
Temamuxa npakmuieckux u 1a60pamopHbix pabom.

JABOPATOPHBINA MIPAKTUKYM

Mexanuka(10/0 yacoB).
1. DxcnepuMeHTalbHas poBepKa 2-ro 3akoHa HproToHa



2. Omnpenenenue KO3 PHUIMEHTa BHYTPEHHETO TPEHUS )KUIKOCTU MeToaoM CTokca.
OnpeneneHne MOMEHTa UHEPLIMH TEJT
4. V3MeHeHHE YCKOpEHHS CBOOOJHOTO MAJCHHUS C TOMOIIBI0 MaTeMaTHUYECKOTO

w

MasTHHUKA.

5. Omnpenenenrve MOMEHTa HHEPLIMU TBEPJIOTO Tela HA OCHOBE 3aKOHOB
PaBHOYCKOPEHHOTO JIBUYKEHUSI.

6. H3mepenue yckopeHusi CBOOOAHOTO MaJACHUS C TIOMOIIbIO 0OOPOTHOTO MasiTHUKA

Omnpenenenne moayns KOHra meromom usruoa.

8. T'mpockor.

~

MoJieKyJISIpHO-KHHETHYeCKAasi Teopusi i TepMoauHamuka. (6/0 yacoB)

3aKOHBI UJIeaJIbHOIO ra3a

N3ydyeHne NoBEepXHOCTHOTO HATSKEHUSI METOJIOM OTpPbhIBa
OnpeneneHue TEMIOEMKOCTH METAJLJIOB

Pacnpenenenne Makcgemna

Ornpenenenre OTHOLICHUS TEIJIOEMKOCTEN BO3TyXa
Onpenenenue ko3pduieHTa BI3KOCTH BO3TyXa

ook wnE

DaekTpuyecTBo U Marunetusm (12/0 yacos)
BBonHoe 3andarue. [lorpemiHocTy 31eKTpuYecKux NpudopoB
DIIEKTPOCTATUYECKOE MOJIE
[TocTostHHBIN TOK
4. HWccnemoBaHHWe 3aBHCHUMOCTH IIOJHOM M IOJE€3HOM MOIIHOCTH OT BHEIIHETO
COIIPOTHUBIICHUS
5. Hzydenue TemneparypHOi 3aBUCUMOCTH MPOBOJHUKOB U MOJTYITPOBOTHUKOB
6. M3mepeHue compoOTUBICHUNA METOJOM MOCTa Y MHCTOHA
7. W3ydyeHue mporeccoB 3apsa U pa3psija KOHIEHcaTopa
8. MarauTHoe 1oJie NpsIMOro MPOBOTHUKA C TOKOM
9. MarauTHoe 1oJie COJICHOU A
10. M3ydenwne 3neKTpOHHOTO ociuiuiorpada

W

Koseoanus u Boanbl. (5/0 yacos).
1. UccnenoBanne cBOOOIHBIX KOJICOAHUH B JIEKTPUUECKOM KOHTYDE.
2. UccnenoBanne BBIHYKICHHBIX KOJIEOAHUN B KOJIEOATEIIBHOM KOHTYPE.
3. Onpenenenne CKOPOCTH 3ByKa B BO3AYXE C MOMOIIbI0 ¢puryp Jluccaxy.
4.M3y4yeHne aneKTpnYecknx konebaHmnin B CBA3AHHbLIX KOHTYpax

5. H3yueHue 31eKTPUUECKUX MPOLECCOB B MPOCTHIX JUHEHHBIX LEMAX MPHU JACUCTBUU
TapMOHHUYECKOU DJICKTPOABUIKYILEU CUIIBI

BoJsHoBasi ontuka. (3/0 yacos)
1. M3sydenue qudpakiuy CBETa OT OJHOM IIEIIH
2. Ormpenenenue IIMHBI CBETA P MIOMOIIM JUPPAKIIHOHHON PEMICTKH



3. H3yuenue untepdepeHIIMOHHOM cxembl konen HpioToHa
4. W3ydeHue siBIEHUS MOJSPU3ALMU CBETA U MPOIIECCOB MPOXOXKICHUS CBETA Yepe3
aHU30TPOIIHBIE CPEbI
5. H3yuenue nudpakuuu cBeta Ha TUGPAKIIUOHHON pelIeTKe
6. Ompenenenne HOKYCHBIX pACCTOSTHUN TOHKUX COOMPATEIILHON M pacCeUBArOIICH
JVH3

MNPAKTUYECKUE 3AHATUA

Mexanuka (10/5 gacos).

1. Kunemaruka nocTynaTeiabHOTO M BpAIlATEIbHOTO JIBHXKEHHUS.

2. Junamuka HeroTtoHa.

3. 3aKoHBI COXpaHEHUS SHEPTUU U UMITyJIbca. JIMHAMUKa BpalllaTeIbHOTO JIBUKCHHUS.
3aKoH COXpaHEHUs] MOMEHTa UMITyJibca. PaboTa BpateHusl.

MouaekyasipHasi pusuka 1 TepMoauHamMuka (6/3 yaca).

1. VYpaBHEeHHS COCTOSIHMS, 3aKOHBI MJ€aNIbHBIX Ta30B. Pacnpenenenue bombpiiMana.
Pacnpenenenne Makcgeria.

2. TlepBoe Hauano TepMOAMHAMUKU. BTOpOE Hayano TepMoIuHAMUKH.

DaexkTpocraTHKa. (6/4 yaca)

1. Hanpsok€HHOCTH AneKTpudeckoro noJjs. [[punnmn cynepno3uimu.

2. Tlotennuan nonsi. CBA3b HAPSHKEHHOCTU € TTOTEHITUAIOM.

Marunerusm (12/6 yacos).

1. MWuaykuws MarHuTHOTO 1moJjist. [I0TOK MarHUTHOM MHIYKITUH.

2. 3aKOoH DSJEKTPOMArHUTHOW WHAYKIMH. WHAykTUBHOCTH KOHTYypa. O.J[.C.
Camounnykiuu. Bzaumuast MHIyKIUs. DHEPTUsT MarHUTHOTO TTOJIS.

3. CumnoBoe neiictBue MarHuTHOTO ToJis. Crita Amrniepa. Pabotra B MarHuTHoOM ToJie.

4. Cuna Jlopenna. JIBuxeHue 3apspKCHHBIX YACTHUI] B AJIEKTPUYECKUX U MArHUTHBIX
TIOJISIX.

Kouiedanust u BoJinbi (10/5 vacos).

1. CBobOonHnbie KoneOaHus 0e3 TPEeHUs U IPU HATUYUU TPECHHUS.

2. BpiHyXIeHHbIE KOJeOaHus.

3. Kgazucranuonapssiii Tok. 3akodH Oma i 11eTy MepeMEHHOTO TOKa.

BosanoBas ontuka (10/5 yacos).

1. WnTtepdepeHinss CBETOBHIX BOJIH.

2. Jludpaxiys CBETOBBIX BOJIH.

3. Tonspuzamusi, nUcTiepcrs 1 MOTJIONIEHHE CBETOBBIX BOJIH.

1. YYEBHO-METOJAMYECKOE OBECHHEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIIUXCHA



VYuebHo-MeToandecKoe 00ecreueHrne caMoCTOSITEIbHON paboThl 00yJaromMXCs Mo
mucruiuinHe «Ha3paHue TuCIUIIIMHBDY NpeacTaBicHo B [Ipunoxkennn 1 v BKIIFOYaeT B
ce0s:

1aH-TpadyK BBITIOJIHEHUS CAaMOCTOSATEILHON PabOThI IO TUCIMILIMHE, B TOM YHCIIC
MIPUMEPHBIC HOPMBI BPEMEHHU Ha BBITIOJHEHUE TI0 KAKIOMY 3aJJaHUIO;

XapaKTEePUCTHKA 3aJaHUil 11 CaMOCTOSITENBHOM pPaOOThI OOyJaromuxcs u
METOIMYECKHE PEKOMEH IAIUU 110 WX BBITIOJIHCHHUIO;

TpeOOBaHMS K TIPEJACTABICHUIO W OPOPMIICHUIO PE3YJIBTATOB CaMOCTOSTCIBHON
paboTHI;

KPUTEPHUH OLICHKHU BBIMIOJHEHUS CAMOCTOSITCIIBHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJIEA KYPCA

JOIIYCK K 3K3AMEHY BO3MOXEH TOJIBKO TP BBIITIOJIHEHUN BCEX
JIABOPATOPHbLIX PABOT, ITPEAYCMOTPEHHbLIX PITY IOM.

[Ipuem sK3amMeHa WK 3a4€T MOTYT OCYIIECTBISATHCA B popMax:

-TECTUPOBAHUS;

-yCTHOM ClIauyu MaTepUaa;

- 110 pe3yJbTaTaM pPEUTHHTA.

Ne | Kontpomupyem OneHoyHble CPECTBA -
n/n ble MOJTYJIH/ Koap! 1 sTansl popMupoBaHus HalMEHOBaHHE
pazzensl / TeMbl KOMIIETEHIU I TEKYIIUI IIPOMEXYT
JUCITUTLIAHBI KOHTPOJTb OuHas
aTTecTalu
s

1 | Pazpmen 1. VYcTHbIl onpoc | Dk3aMeH
duznyeckue (OIIK-2) | 3naer (YO-1) Bompocsr
OCHOBBI 1-7
MEXaHUKH YceTHBI onpoc | DK3aMeH

(YO-1) Bonpocst
Ywmeer Kounrponbuas | 1-7

pabora (T1P-2)

Tect (ITP-1)

YcTHbIl onpoc | DK3aMeH

YO-1 Bompocsr
Braneer %(OHTp)OJ'IBHa}I 1-7 b

pabora (ITP-2)

2 | Pazmen 2. VYcTHbIl onpoc | Dk3aMeH
OCHOBBI (OIIK-2) | 3uaer (YO-1) Bonpocst
TEPMOJAUHAMUKH 8-12
u Vieer VYeTHbli onpoc | DKk3aMeH

(YO-1) Bonpocst




MOJICKYJIIPHOMN Kontponbnas | 8-12
bu3uKu pabora (ITP-2)
Tecr (TTP-1)
VYcrHbil onpoc | Dk3aMeH
YO-1 Bompocsr
Braneer £<0HTp)OJIBHa$I 8-ZI.2p
pa6ora (I1P-2)
Paznen 3 VYeTHbli onpoc | DKx3aMeH
Dnexrpocratuka | (OINK-2) | 3Haer (YO-1) Bonpocst
13-17
YcrHblii onpoc | DK3aMeH
(YO-1) Bomnpocst
Ymeer Kontponbnas | 13-17
pa6ora (T1P-2)
Tecr (T1P-1)
VYcTHbI onpoc | Dk3aMeH
(YO-1) Bompocst
Brageer Kontponbnas | 13-17
pab6ora (ITP-2)
Paspgen 4, 5. YcrHbli onpoc | DK3aMeH
[TocTostHHBIIH (OIIK-2) | 3naer (YO-1) Bompocsr
AJICKTPUICCKUI 18-23
TOK U VYeTHbli onpoc | DKx3aMeH
MarHeTu3m (YO-1) Bomnpocsl
Ymeer Konrponsnast | 18-23
pa6ora (I1IP-2)
Tect (ITP-1)
YcTHbll onpoc | DK3aMeH
(YO-1) Bompocst
Bmaneer KontponbHas 18-23
pabora (ITP-2)
Pegepar
Paznen 6,7 YcTHbll onpoc | DK3aMeH
Konebanus n (OIIK-2) | 3naer (YO-1) Bomnpocst
BOJIHEI, 24-34
BonnoBas VYeTHblil onpoc | Dx3aMeH
OTTHKA Vateer (YO-1) Bonpocsr
Konrponbuas | 24-34
pa6ora (I1P-2)
VYcTHbIi onpoc | DK3aMeH
YO-1 Bompocsr
Braneer %(OHTp)OJ'IBHaSI 24-3121
pabora (T1P-2)

THuIIOBBIE KOHTPOJIBHBIE 3aJaHUSA, METOAMYECKHE MAaTEpUalIbl, OIPEACIISIOIINE
MPOLIETypbl OLICHUBAHUSI 3HAHUM, YMEHUN U HaBBIKOB U (WJIM) OMbITA ACSATENBHOCTH, a
TaK)Ke KPUTEPUU U MIOKA3aTENIN, HEOOXOAUMBIE JUIsl OLIEHKH 3HAHWM, YMEHUI, HABBIKOB U
XapakTepu3ymoIlue dTanbl (OPMHUPOBAHMUS KOMIIETEHIIMM B IPOLIECCE OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMBl, NpeacTaBieHbl B [Ipunoxenun 2.



V. CIUCOK YYEBHOM JIMUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas auTEpaTypa
(onexmponnwvie u neuammvie uz0anus)
1) HuxkepoB B.A. ®usnka a5 By30B. Mexanuka u MoJieKyJsipHasi pusuka [ DIeKTpOHHBIH
pecypc] : yueOnuk / B.A. HukepoB. — DIeKTpoH. TeKCTOBbIe AanHble. — M. : JlamkoB u K, 2015. —

136 c. http://www.iprbookshop.ru/14630.html

2) 3103uH A.B. ®usuka. Mexanuka [ D71eKTpOoHHBIN pecypc] : yueOHoe mocodue Jijisi By30B
/ A.B. 3io3un, C.b. MockoBckuii, B.E. TypoB. — DneKkTpoH. TeKCTOBbIE NaHHbIE. — M. :

Axanemuueckuii [Ipoekr, 2015. — 436 c. http://www.iprbookshop.ru/36623.html

3) bapcyko B.M. ®usnka. Mexanuka [DIEeKTPOHHBIM pecypc] : ydeOHOe mocoOue yis
CTYZICHTOB BBICIIUX Y4EOHBIX 3aBEICHUH, 00YJAIOMIUXCS [0 TEXHUYECKUM HAIPaBJICHUSM ITOATOTOBKH
u crienuanbHocTsM / B.W. bapcykos, O.C. JIMutpueB. — DJIEKTPOH. TEKCTOBBIE TaHHBIE. — TamOO0B:
TamOoBckMii rocynapcTBeHHbI TexHuuyeckuil yHuBepcurer, ObBC ACB, 2015. — 248 c.

http://www.iprbookshop.ru/63918.html

4) Cobonesa, B. B. O6mmit kypc pusuku [I1eKTpoHHBIN pecypc] : yueOHO-METOIUYECKOe
nocoOue K pelIeHuIo 3a/1ad U BBIIOJHEHNUIO KOHTPOJIbHBIX padoT no ¢usuke / B. B. Cobonesa, E. M.
EBcHHa. — DJEKTPOH. TEKCTOBbBIE JaHHbIE. — ACTpaxaHb : ACTpaXxaHCKUN MHXEHEPHO-CTPOUTEIIbHBIN
uacturyr, OBC ACB, 2013. — 250 <c¢ — 2227-8397. — PexuMm jdocCTyma:
http://www.iprbookshop.ru/17058.html

JdonmosiHuTEILHAS JIUTEPATypa

1) ®wusuka [DnekTpoHHBIH pecypc] : Kypc MHTEHCHBHOH MOATOTOBKM K TECTHPOBAHUIO U
sk3ameny / JI.B. Tanmun [u nap.]. — ODNEKTpOH. TEKCTOBBIE JaHHble. — MUHCK:

TerpaCucremc, Terpanur, 2014. — 464 c. http://www.iprbookshop.ru/28272.html

2) ®usuka [DneKTpoHHBIA pecypc] : TONHBIH Kypc MOATOTOBKM K IEHTPATH30BAHHOMY
tectupoBanuto / B.A. bongapp [u ap.]. — DJIEKTpOH. TEKCTOBBIE JTaHHbIE. — MMUHCK:

TerpaCucremc, Terpanur, 2014. — 352 c. http://www.iprbookshop.ru/28273.html

3) EBcuna, E. M. Onruka. Teoperndeckas Mmexannka. OCHOBBI aTOMHOH U SIIEPHON (DU3UKH
[DnexTpoHHBIN pecypc]| : yueOHO-METOIUYECKOe MOCOONe K MPAKTUYECKUM 3aHSITHSIM TI0
¢uzuke / E. M. EBcuna, B. B. Co0OonieBa. — DNEeKTpOH. TEKCTOBbIE 1aHHbIE. — AcCTpaxaHb
: AcTpaxaHCKH HH)KEHepHO-CTpouTenbHblid nHeTuTyT, 9bC ACB, 2011. — 115 €. — 2227-
8397. — Pexxum nmocryna: http://www.iprbookshop.ru/17060.html



http://www.iprbookshop.ru/14630.html
http://www.iprbookshop.ru/36623.html
http://www.iprbookshop.ru/63918.html
http://www.iprbookshop.ru/28272.html
http://www.iprbookshop.ru/28273.html
http://www.iprbookshop.ru/17060.html

IIepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANUOHHOM ceTH «AHTEepHET)

http://e.lanbook.com/books/38/ Banurmies M.I"., I[Tos3uep A.A. Kypc o0rieit

busuku : YuebHoe nmocoodue. 2-¢ uzaa., crep. — CI16.: UzmarenbctBo «Jlanby, 2010. —
576¢.
http://e.lanbook.com/books/163/ enues A.J]. ®usnka : YuebHoe mocodue. 2-¢

u3 ., uctp. — CII6.: U3narensctBo «Jlanby, 2009. — 672c.
http://e.lanbook.com/books/239/ Kypc ¢usuku: YueOuuk as By3os: B 2 1. T. 2.

6-e u3a., ucnp. u gomn. / [Tox pen. B.H. JlozoBckoro. — CI16: M3narenbcTBo «JIaHby,
2009. — 608c.
http://e.lanbook.com/books/236/ Kypc ¢usuku: YueOuuk ans By3os: B2 1. T. 1.

6-¢ uzn., ucnp. u gor. / [lox pex. B.H. JlozoBckoro. — CI16: M3natenbcTBo «JIauby,

2009. — 608c.

VI. METOANYECKHUE YKA3AHUSA
IO OCBOEHHIO JTUCHUITJIMHbI
HucunminHa «®duzuka» CTPYKTypupoBaHa Mo mnpuHOUNY «OT 4YacTHOroO K

obmemy». Takol moaxogq B Y4yeOHOM Mpollecce IO3BOJISET TOCIIEIOBATEIIHBHO
CUCTEMAaTU3UPOBATh 3HAHMS CTYACHTA, YTO CIOCOOCTBYET JydIlleMY YCBOCHHIO
JUCIHUIIIMHBL. M3ydeHue AUCHMIUIMHBI TIperojaraeT MocTynaTelbHbIM MOAXOJ IO
MPUHLUIY YCJIOKHEHUS OT 3HAKOMCTBA C TEOpPUEH W PACCMOTPEHUS MPAKTUUYECKUX
MIPUMEPOB, O CAMOCTOSITEILHOTO N3YUYCHHUS AUCITUTIITUHBI.

B mpomecce wu3ydeHus wmartepuania yd4eOHOTO Kypca MPEanoJiararoTcs
pasHooOpa3Hbie (QopMbl PadOT: JIEKIHUH, TMPAKTHYECKUE 3aHATHSA, Ja0OpaTOPHBIM
MPaKTUKYM, CAMOCTOSITENIbHAs padoTa.

Jlekiuu poBOAATCS B KIACCHYSCKOM BHJE, T.€. ¢ PU3HMYCCKH 0OOCHOBAHHBIMH H
MaTeMaTUYECKH KOPPEKTHBIMH BBIBOJJAMH OCHOBHBIX (DU3WYECKUX 3aKOHOB W
3aBUCUMOCTEN. B HUX OCBEHIAIOTCA BOIPOCHI, COOTBETCTBYIOIIUE TEMATHUKE JICKIWM.
Hawnbosnee BaxHbIE BOMPOCHI U TEOPEMbI pa3OUpPaIOTCs YCTHO C y4acTHEM CTYJICHTOB.

HCHB JICKIIMOHHOI'O KypCa — OaTb 3HAHUA CTYACHTaM B o0mactu (I)I/IBI/IKI/I, 3aJI0KUTh


http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/

HAyYHbIE U METOJIOJIOTMYECKHUE OCHOBBI JJII CaMOCTOATENbHON pabOThl CTYAEHTOB,
poOyIUTh B HUX UHTEPEC K Oyaymiei mpodeccuu.

[Ipy n3ydyeHNH NUCIUILIMHBI OCYIIECTBISIIOTCS TEKYIINI, TPOMEXKYTOYHBIN U
WUTOTOBBIM KOHTPOJIb 110 JUCHUIUIAHE.

Texymmii koHTposb (TK) ocHOBaH Ha yCTHOM Onpoce M 3KCIPECCKOHTPOIBHBIX
(OKP) koTopsie MPOBOATCS B HAUaJIe KaXXA0TO MPAaKTHUECKOTro 3aHsATUs. OCHOBHAS
nens TK: cBoeBpeMeHHas OIleHKa yCIeBaeMOCTH CTYICHTOB, TOOYKTarorias ux
paboTaTh paBHOMEPHO, UCKIIIOYAs MaJIbIe 3arPy3KU WIH MEPErpy3Ku B TEUCHHE
ceMecTpa.

[TpomexxyTounsiii kKoHTpOJb (I1K) — ocymectBisercs B popme pyOeKHbIX
KoHTpoJibHBIX paboT (PKP). M tectupoBanus no pazaenam. Lens I1K: moOynuth
CTYJEHTOB OTUMTATHCS 3a YCBOEHUE pa3/iesia JUCUUIIIIMHBI HAKOIUTEIbHBIM 00pa3oM,
T.€. CHauaJja 3a IEepBbIii, 3aTEM 3a BTOPOU pa3zeiibl Kypca. YcrneuHoe Hanrcanue PKP
II03BOJISIET CTYJIEHTY PACCYMTHIBATh HA BBICTABJIEHUE TIOCPOYHOM IK3aMEHAILMOHHOU
OILICHKHU. 3a uKI o0yueHus npeaycmorpero 9 PKP u 9 ceanco TecTupoBaHusi.

Nroroseiit kouTpoas no nucuuruinae (MK/) - aTo nmpoBepka ypoBHs y4eOHBIX
JOCTUKEHUW CTYJEHTOB I10 BCEM THUCHMIUIMHE 3a cemecTp. DOpMBI KOHTPOJIS: 3a4eT
WM 3K3aMeH. L{erap MTOroBoro KOHTPOJIS: MpOBEepKa 0a30BbIX 3HAHUN JUCIUIUIMHBI,
MOJyYEHHBIX MPU €€ U3yYEeHUH, JOCTATOUYHBIX JAJISl MOCIEAYIONIEro 00yueHus 1

Oyaymieit mpodeccCuoHabHON NeATeIbHOCTH.

PexoMenanuu mo padore ¢ JUTEPATYPOM: MPOCTYIIAHHBIA MAaTEpUall JICKIHU
CTYJIEHT JOJDKeH mpopaborarh. JlJis ATOro B MpoOLECCE OCBOCHHUS TEOPETHUECKOTO
MaTepHuaia JUCIUTUINHBI CTY/ICHTY HEOOXO0IMMO BECTH KOHCTICKT JICKITUH U T00aBIISATh K
JICKITMOHHOMY MaTepHuany HH(PpOpMaIUIO, MOJYYCHHYIO U3 PEKOMEHYeMOM JIUTEPATYPhI
WJIM UHTEPHET UCTOYHUKOB.

Koncnekt nekinuii peKoMeHyeTcsl HauMHaTh C IUIaHa W3JIaraéMoro marepuana,
qTOOBI JIs1 Ce0sl CTPYKTYpUpPOBATh COOTBETCTBYIOIIYIO TeMy JeKIuu. KOHCHEeKT He
JOJDKEH OBITh TOCTOBHBIM. JKenaTrenbHO 3amuchiBaTh JEKIIMOHHBIN MaTepuai KpaTko,

TOJIBKO CaMO€ CYHICCTBCHHOC. PeKOMCHI[OBaHO HCIIOJIB30BATh IIOJIA AJId 3aMCTOK HIIH



BOIIPOCOB, KOTOPBIE CTYAEHT HE MOHS BO BPEMsI JIEKIIUH, JIJISl TOTO, YTOObI X YTOYHUTh
y IperoaBaTessi, HO MPEABAPUTEIBHO TOMBITABIINCH HAUTH OTBET CAMOCTOSTEILHO.

K nexuusim HeoOX0IMMO TOTOBUTHCA. JlJIs 3TOTO CTYJEHT JOJIKEH MPOCMOTPEThH
MaTepuan Oynaymied JeKIUH 3apaHee, OTMETUTh s ce0s Haumboliee CIOKHBIE WU
HETMOHSTHBIE MOMEHTBI JeKIUA, C TEeM, 4YTOOBI 3aJaTh BO BpeMs JICKIIUU
COOTBETCTBYIOIIIME BOIPOCHI MpenoaBaresto. Takoi MoIxo 1 MO3BOIUT Jierdye u Oosee
JETATHHO YCBOUTH JAHHYIO TUCIUILIAHY.

[IpakTUueckue 3aHsATHS HalleJIEHbl Ha 3aKperyieHUue JeKIMOHHOro MaTtepuana. K
HUM CTYJEHT JIOJDKEH TOTOBHUTBCS 3apaHee CaMOCTOSITCIIBHO, M3yYWB IUIAH 3aHSATHA,
COOTBETCTBYIOIIYIO TEMY JIEKIIMH, PEKOMEHIOBAaHHYIO TPEMOAaBaTelieM JUTEepaTypy U
BOINIPOCHI i TMOATOTOBKH. [IpoBejeHuE NPaKTUYECKOTO 3aHSATHS B ayJUTOPUU
HaunmHaercss ¢ ycrHoro ompoca u OKP. Takoi mnoaxon mgaer BO3MOKHOCTH
MIPEMNOJIaBaTEIN0 OLIEHUTh TOTOBHOCTh CTYJICHTA K BBITIOJHEHHUIO TTOCTABJICHHBIX 33/71a4 B
COOTBETCTBYIOIIECH IPAKTUYECKOM paboTe, a CaMOMY CTYJICHTY MOJOUTH OTBETCTBEHHO K
MOJATOTOBKE K 3aHATHUIO, YTO CIIOCOOCTBYET JYyYIIEMY YCBOCHHUIO H3y4aeMOI'0 MaTepHara.

JlabopaTopHBIi TPaKTUKYM MPOBOAUTCS B JabopaTopusix kadeaps! Gusuku. s
MOATOTOBKH K 3aHATHIO CTYJICHTY HEOOXOIWMO HM3YYUTh METOAMYECCKUE YKa3aHUS I10
naHHou paboTe. IIpu BBIOMHEHUH JA0OPATOPHON PadOTHI CTYAEHTHI MPUOOPETAIOT
HABBIKU TPOBEACHUS (PU3MUECKOTO SKCIEPUMEHTA U 00paOOTKH SKCIEPUMEHTATBHBIX
TaHHBIX. Bo Bpems 1abopaTopHOTO MPaKTUKyMa CTYACHTHI 3HAKOMSTCS C YCTPOMCTBOM
Y IPUHIUIIAMU IEUCTBUS HU3HUYECKUX MTPUOOPOB M MX FIEMEHTOB.

BueaynutopHast camocTosTeNlbHas paboTa HalelieHa Ha yriayOJeHue u
3aKpeIyICHHE 3HaHWKM CTYACHTOB MO JaHHON mucuuruimHe. CamocrosiTenbHas padboTa
OMMpAeTCSd Ha JICKIMOHHBIA MaTepuall, MaTepuan NPAKTUYCCKUX 3aHITHH U
Ja00paTOPHBIX pabOT, KpPOME TOTO JOMOJHUTEIBHO CTYACHT JOJDKEH HW3ydaTh
COOTBETCTBYIOIIYIO JIUTEPATypy IO aucuuiuinHe «®du3ukay, peKOMEHIOBAHHYIO
npenojaBareneM. Bua camocToATensHOM pabOThI: TOATOTOBKA K JICKIUAM, K
MPAKTUYCCKUM 3aHATHUSAM U K JJTaOOpaTOPHBIM paboTam.

PexoMeHanuu mno mNOATOTOBKE K JK3aMeHY: [0 JAaHHOW JHUCIUILIMHE

NpeyCMOTPEH dK3aMeH (3, 4 ceMecTphl).



Ha 3auérHoli Heziene U B MEpUOJ] CECCUM HEOOXOJIMMO MMETh MOJIHBIM KOHCIIEKT
JEKIUH U npopabOTaHHbIE MpakTHUUecKue 3aHATHs. [lepeueHb BOMPOCOB K IK3aMEHY
noMenieHbl B (POHJE OIIGHOYHBIX CpelCTB (mpuiioxkeHue 2). ['OTOBUTBCS K claue
9K3aMeHa JIYYIlle CUCTEeMATHYECKH: TPOCITYIIUBAs OYEPEIHYIO JICKIIUIO, MPOpadoTaB

04YCPCAHOC MMPAKTHUICCKOC 3aHATHUC, BBIIIOJIHUB U 3allIUTUB na6opaTopHHe pa6OTBI.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBbI

Anpec (MecTomnonoxxeHre) yaeOHbIX KaOMHETOB,
HaumeHnoBanue 000pyIOBaHHBIX y4eOHBIX KAOWHETOB, .
. 00BEKTOB JIJIs IPOBE/ICHUS TPAKTHYESCKUX 3aHITHIA,
0OBEKTOB JJIsl IPOBEICHNUS MPAKTHICCKIX 3aHITHIH C .
00BEKTOB (hU3UUECKOMN KYJIBTYPHI H CIIOpTa (C

MepevyHeM OCHOBHOTO 000pYIOBaHUS
yKa3aHreM HoMepa OMEIIICHHS )

JlaGopaTopuu npeHa3HaYeHHbIE ISl IPOBEACHUS
71a00paTOPHBIX PA0OT MO Pa3ITMYHBIM AUCIUTUTHHAM
oOelt Gpu3uku: TabopaTopus AEKTPOMAarHATU3MA
D817, naboparopus mexanuku D742.

MynpsTuMenuitHas ayauropus E628:

OkpaH ¢ anekrponpuoom 236*147 cm Trim Screen
Line; [Ipoextop DLP, 3000 ANSI Lm, WXGA
1280x800, 2000:1 EW330U Mitsubishi;
[Moacucrema cienuamTu3uPOBAHHBIX KPEIJICHUI
obopynoBanust CORSA-2007 Tuarex; [logcucrema
BHUJICOKOMMYTAIMKU: MaTpUYHbIH kommyTaTop DVI
DXP 44 DVI Pro Extron; ynnmuuautens DVI o Burtoit
nape DVI 201 Tx/Rx Extron; [Toxcucrema
ayTMOKOMMYTAIINU 1 3BYKOYCHIICHUS; aKyCTHIECKas
cuctema a1 noronounoro Mmonraxa SI 3CT LP
Extron; mugposoit aynuonpoueccop DMP 44 LC
Extron; pacumpenue Juisi KOHTPOJIEpa YIIPaBICHUS

r. BnaguBoctok, o. Pycckuid, . Asike 1.10, kopryc
IPL T CR48

E, ayn. E 628, E 320 (224), E514 (417), E 322 (235),

YueOHas ayauTopus i IPOBEACHUS 3aHATHI xopryc D, ayx. D 817, D 742

nekuuonHoro tuna E320 (224).
MynbTHMeIUitHAS ayIuTOpUs: IpoekTop 3-chip
DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; sxpan 316x500
cM, 16:10 ¢ 311, mpuBOIOM; KpeIUIeHne HaCTEHHO-
notonouHoe Elpro Large Electrol Projecta

VYuebnas ayauropus E 514 (417):

MynsTUMennitHas (Ipe3eHTallnOHHAs) CHCTEMA.
Axycruueckas cuctema Extron SI 3CT LP (3 mr),
BpesHoi uatepdeiic TLS TAM 201 Standart 111,
nokymenT-kamepa Avervision CP355AF,
MaTpuuHbii KommyTtaTop Extron DXP 44 DVI PRO,
MHUKpo(dOHHAs EeTIINYHAs paanocuctemMa Sennheiser
EW 122 G3, mynsrumeauiinbtii npoextop Mitsubishi
EW330U, paciuupenue 111 KOHTpoJuiepa
ynpasnenus Extron IPL T CR48, cereBas




Bugeokamepa Multipix MP-HD718, ycunurens
motHocTH Extron XPA 2001-100V, ycunurens-
pacnpenenutens DVI curnana Extron DVI DA2,
udpoBoit aynuomnponeccop Extron DMP 44 LC,
9KpaH MpoeKInoHHbIi ScreenLine Trim White Ice
316x500 cM, 16:10 ¢ aneKTpHUeCcKUM IPUBOAOM,
KperuieHne HacteHHo-niotonognoe Elpro Large
Electrol Projecta

MynsTumenuitnas ayauropus E322 (235):
OkpaH ¢ anekrponpuBooMm 236*147 cm Trim Screen

Line; ITpoextop DLP, 3000 ANSI Lm, WXGA
1280x800, 2000:1 EW330U Mitsubishi;
Tloncucrema crienManTu3uPOBAHHBIX KPEIJIEHUN
obopynoBanust CORSA-2007 Tuarex; [logcucrema
BHJICOKOMMYTALUK: MaTpUYHBIA KOMMyTaTOop DVI
DXP 44 DVI Pro Extron; yanunutens DVI o Butoit
nape DVI 201 Tx/Rx Extron; [Toxcucrema
ayTMOKOMMYTALIUU 1 3BYKOYCHUJICHHS; aKyCTHYeCKas
cucrema a1 moronognoro morraxa Sl 3CT LP
Extron; mudposoii ayauonponeccop DMP 44 LC
Extron; pacmmpenue s KOHTpoIIepa yIpaBieHUs
IPL T CR48

B yenax obecnevenus cneyuanvuvix ycnosuil 00yueHUs UHBAIUOO8 U AUY C
O02PAHUYEHHbIMU BO3MONCHOCMAMU 300po6bs 8 [[BDY 6ce 30anus obopyoosarvl

namoycamu,  aupmamu,  NOObEMHUKAMU,
OCHAWEHHbIMU — MYALEeMHbIMU — KOMHAMami,

HABUCAYUOHHOU NOOOEPIHCKU.

Cneyuaius3upoO6aHHbIMU mecmamu,

maoauykamu

uUHpopmayuoHHo-



[Tpunoxenue 1

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
®denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEbHOE YUPEKICHHE BBICIIETO MPO(HECCHOHATHHOTO
00pazoBaHMs

«/lanbHeBOCTOYHBIN (eaepaibHbIil YHUBEPCUTET)
(IBDY)

NH>XEHEPHAS HIKOJIA

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI OBYYAIOHINXCA
10 JUCHMILVINHE «DPU3nKa»

Hanpasaenne noarorosku 11.03.02 «MH(poKOMMYHUKAIMOHHbIE TEXHOJOTHH U CHCTEMBbI CBSI3H»
®opMa MOATOTOBKH 0YHAs1/3204HAS

BaaauBocTok
2015



HHaH-Fpa(bI/IK BBIIIOJIHEHMSI CAMOCTOSITEIbHOM pa6OTI>I 10 JUCHOUIIJIIMHE

1 yacTh Kypca (BTOpo# y4eOHBII ceMecTp)

No | TaTa/cpoku Bun camocrostensHoit | [Ipumepnbie | @opma KOHTPOJIsS
/o BBITIOJTHEHUS paboThI HOPMBI
BpEMEHHU Ha
BBITIOJTHEHHE
1 25.02 — 29.06 ITonroroBka k 27/50 gaca. | YCTHBII o1mpoc
3aHSITHIIM
2 20 -27.04 IloaroroBka x 15/24 gaca Tectrr, PKP
tectupoBaHuto Ne 1 u
K PKP Nel
3 25— 30.05 IMoaroroska K 15/24 vaca | Tectsl, PKP
TecTupoBaHUONC 2 1 K
PKP No2
4 24 -29.06 IloaroroBka x 15/24 yaca Tectrl, PKP
tectupoBaHutoNe 3 u K
PKP Ne3
2 4acTh Kypca (TpeTuil yueOHbIi ceMecTp)
Ne Hara/cpoku Bun camocrostensHoi | IIpumepnsie | opma KOHTPOIIA
n/n BBITIOJTHEHUS paboThI HOPMBI
BpPEMEHU Ha
BBITTOJTHEHUE
1 20.09 - 20.01 [ToaroToBka k 27/50 waca | YcTHBIH ompoc
3aHATUSM
2 10-16.10 IToaroroska k 15/24 gaca Tectrr, PKP
TecTupoBaHuio Ne 1 u
PKP Ne 1
3 01 -06.12 IToaroroBka x 15/24 4gaca Tecter, PKP
TecTUpoBaHUIO Ne 2 u
PKP Ne 2
4 15-20.01 IToaroroBka k 15/24 gaca Tectrr, PKP
TecTupoBaHuio Ne 3 u
PKP Ne 3

3a/1a4:

CamocrosTenbHas paboTa CTyI€HTOB HAaIIPaBJIeHA Ha PEIIEHUE CIIeIyI0InX




- CTUMYJINPOBAHUE PUTMUYHOMN yueOHOM, O3HABATEILHON U TBOPUECKOMN
JEATEIbHOCTH B TEUEHUE BCETO CEMECTPA;

- COBEpILEHCTBOBAHNE HABBIKOB IIOMCKA HEOOXOIMMOM Hay4YHOH U yueOHO-
METOANYECKON JINTEPATYPHI;

- COBEPILICHCTBOBAHNE YMEHHM pemiaTh (GU3nuecKue 3aJauu pa3IniyHOrO YPOBHS
CJIOKHOCTH;

- Pa3BUTHE AaHAIUTUYECKOIO MBIIUIEHUS] © KOMMYHHUKATUBHBIX CIIOCOOHOCTEM.

IIpy NOArOTOBKE K MPAKTUYECKUM 3aHATUSAM CTYJACHTBl H3Yy4arOT HAy4HYIO,
y4eOHYIO0 U METOJAMYECKYIO JIMTEPATYpPy MO COOTBETCTBYIOIIECH TeMe (CM. TEMbI 3aHATUI
MPaKTUYECKON YacTu Kypca).

IIpu noxaroroske k TectupoBanuto U PKP cTyneHTel pyKOBOACTBYIOTCS
TpeOoBaHMsIMU K UX noaroroBke. [Ipumepnsie Bapuantsl PKP 1 TecToBBIX 3a1aHMil, a
TaK)K€ KPUTEPUU UX OLIEHUBAHMS MPEICTABICHBI B IPUIIOKEHUH 2 «DOH/ OLIEHOYHBIX
CPEACTBY.

1. PaGora ¢ TeopeTH4ecKUM MaTepHAIOM.

Heap: mosyuuTh XOpOUIME 3HAHMS IO JIUCUUIUIMHE U HAy4YUTbCA paboTaTh
CaMOCTOSATEIBHO.

3anauu:

- IpUOOpETEHNE HABBIKOB CAMOCTOSITEIbHON paObOThI C JIEKIIMOHHBIM
MaTepHanIoM;

-  TpUOOpETeHHE HABBIKOB CaMOCTOSATEIBHOM pabOThl C OCHOBHOM U
JOTIOJTHUTENBHOU JTUTEPATY PO, NOJIb30BATHCS HHTEPHET — PECYPCAMU;

- YMEHHUE aHAJIU3UPOBATh IPAKTUYECKUE 3a]1a4H, CTABUTh U PEIIaTh aHAJIOTUYHbIC
3aJ1a4yu.

PabGoTta ¢ TeopeTMuecKMM MaTepHaioM JOJKHA OCYUIECTBISATHCS Ha OCHOBE
JIEKIIMOHHOTO Kypca IUCUUIUIMHBEL. /{151 3TOro CTyAEHT N0KEH BECTH KOHCIEKT JEKINAN
U YMETh paboTaTh C HUM.

Pabota ¢ nuteparypoii mpeanonaraer caMoCTOATENbHYI0 paboTy ¢ yueOHUKaMH,
KHUTaMH, y4eOHBIMH NOCOOUAMHU, Y4eOHO-METOAMYEecKUMH mocobusmu. [lepeuenn

JUTEPATYPhl: OCHOBHOM, JIOMOJHUTEIHLHOM, HOPMATUBHOM M HHTEPHET-PECYpPCOB



npuBefeH B pasnene V  «YueOHO-MeToauyeckoe oOecreueHrue JIUCHUTITMHBDY
HaCToALIEH paboyeil mporpamMmel.

YMeHue CcaMOCTOATENbHO paboTaTh C JIMTEPATypoOd SBJISETCS OJHUM U3
BAKHEHIINX YCJIOBUU OCBOEHUS AUCHUILIMHBL. [lowck, u3ydeHue u mnpopadoTka
JUTEPATYypPHBIX HCTOUYHUKOB (OPMHUPYET y CTYACHTOB HAYyYHBIH CIIOCOO TMO3HAHUS,
BbIpa0aThIBA€T HABBIKK YMEHHS YUUTHCS, MO3BOJIIET B JaJIbHEUIIEM B MPaKTUYECKON
paboTe nociie OKOHYaHUs YHUBEPCUTETA MPOI0JKATH IMOBBIIIATH CAMOCTOSITENIBHO CBOIO
KBAIM(PUKALUIO U TPUOOpETaTh HYKHbIE KOMIIETCHIIMM I JajJbHEHIIEero pocra B
npodeccun.

CamocrosiTenbHas padoTa ¢ JIUTepaTypHbIMU UCTOYHUKAMU TPEOYET OT CTYy/IEHTa
YCUTYMBOCTH, TEPIIEHUS U COCPEAOTOUYEHHOCTU. UTOOBI JIyulle MOHATH CYIIECTBO
BOIIPOCA, JKEJIATEIbHO 3aKOHCIEKTHPOBATh M3Y4YaeMbIl MaTepHall, clenaThb HY>KHbIE
IIOMETKH, OTMETUTH BOIPOCHI JUIsl KOHCYJIBTALMN C IIPETIOJABATEIIEM.

2. IToAroToBKa K KOHTPOJBHBIM PadoTaMm.

Heab: NogyduTh XOpOUIME 3HAHUSA IO AHUCLHMIUIMHE W HAy4YUThCS paboOTaTh
CaMOCTOSITEIIBHO.

3anauu:

- IpuoOpeTEeHNEe HAaBBIKOB CAMOCTOSITENIbHOM paOOThI PEIICHHMS 3a/aY;

-  TpUOOpETeHHE HABBIKOB CaMOCTOSATEIBHOM pabOThl C OCHOBHOM U
JOTIOJTHUTENBHOU JTUTEPATYPOU, MOJIH30BATHCA HUHTEPHET — PECYPCAMU;

- YMEHUE aHAJIU3UPOBATh NPAKTUYECKUE 33]1a4U, CTABUTH U PEIAaTh aHAJOTUYHbIC
3a/1ay.

KoHTposibHbIE paOOThl MO3BOJISIIOT 3aKPENUTh TEOPETUUECKU MaTtepuan Kypca. B
npouecce M3y4eHus (U3MKH CTYIEHT JOJDKEH BBIMOJIHHUTH B KaXKJIOM CEMECTpe TpHU
KOHTPOJIbHBIE paloThl. PelieHne 3amay KOHTPOJBHBIX PadOT SABISIETCS MPOBEPKOM
CTENIEHU YCBOEHUS CTYIEHTOM TEOPETHYECKOro Kypca, a OLEHKa IpernojaBareiis Ha
paboTy MOMOraroT eMy J0paboTaTh U MPaBUIBHO OCBOUTH Pa3IMYHbIC Pa3Aeiibl Kypca
¢busuku. Ilepen BBINOJHEHHWEM KOHTPOJIBHOM pabOThl HEOOXOJUMO BHUMATEIHHO
O3HAKOMHTBCS C MpHUMEpaMU pELICHUS 3a7ad MO JAaHHOW KOHTPOJBHOW padoTe,
ypaBHEHUSIMU U (HOpMyJIaMH, a TAKKeE CO CIIPABOYHBIMU MaTepUaIaMHu.

MeToanueckue yKa3aHusi K BbINO/IHEHUIO KOHTPOJ/IbHOM PaboThI.



KoHTposbHyto paboTy cieayeT BBINOMHATh aKKypaTHO. {15 mosicHeHus peleHus
3aJaud TaM, TJ€ 3TO HYXKHO, aKKypaTHO CJeNaTh 4YepTeX; peUIeHHe 3aJayd |
UCIIOJIb3yeMble (POPMYJIbI JTOJKHBI COMPOBOXKAATHCS MOSICHEHUSIMU; B TMOSICHEHUAX K
3aJaue HEOOXOAMMO YKa3bIBaTh T€ OCHOBHBIE 3aKOHBI M (OPMYIbI, Ha KOTOPBIX
Oasupyercd peleHUuEe AaHHOW 3aJaud; MpU MOJYYEHHH pPacyETHOW (opMyIbl IS
pelieHus KOHKPETHOM 3aJaud MPUBOAUTH €€ BBIBOJ; 3a7auy PEKOMEHAYETCS PElIUTh
CHauajga B OOmIEM BHIE, T. €. TOJBKO B OYKBEHHBIX OO0O3HAUEHUSX, MOSICHIS
MpUMEHSIEMBbIE MPU HaNMKCaHUK (HOopMyJT OyKBEHHBIE 0003HAYCHUSI; BBIYMCIICHHUS CIEAYET
IPOBOJANTH C TIOMOIIBIO TOJCTAHOBKH 33/JaHHBIX YHCIIOBBIX BEIMYWH B PACUETHYIO
dbopmyy. Bece HeoOxo1uMBbIe YHCTOBBIC 3HAYCHHSI BETUYHH JOJDKHBI OBITh BHIPAYKEHBI B
cuctreme CU (cM. cnpaBouHble Marepuaibl). [lo OkOHUaHME pelIEHUS NIPOBEPUTH
€IMHUIIBI TIOTYYCHHBIX BEIMYUH 10 pacueTHOU (pOpMyIie U TeM CaMbIM MOATBEPIAUTH €€
IPAaBWJIBHOCTb;, KOHCTAHTHI (PU3MYECKUX BEJIWYMH M JAPYTUE CIPABOYHBIE JAHHBIC
BBIOMPATH U3 TAOIUII.

BoinosiHeHue 1a00paTOPHBIX PpadoT.

Heap: mosyuuTh XOpOUIME 3HAHMS IO JIUCUUIUIMHE U HAy4YUTbCA paboTaTh
CaMOCTOSITENTLHO.

3anauu:

- NpUOOpEeTEeHHE HAaBBIKOB CaMOCTOSATENbHOM paboThl MpU  BBHINOJIHEHUU
71a00paTOPHOTO MPAKTUKYyMa 3HAKOMCTBO C YCTPOWCTBOM W MPHHIMIIAMU JCHCTBHS
(bu3nIeCKUX MPUOOPOB M X JIEMECHTOB,

- TOpUOOpEeTeHHE HABBIKOB CaMOCTOSATEIbHOM pabOThl C OCHOBHOM U
JIOTIOTHUTEIHLHON JTUTEPaTypPOH, TIOJIB30BATHCSI HHTEPHET — PECYPCAMU;

- YMEHHE aHAJIM3UPOBATh PE3yNbTAaThl (PU3UYECKOTO IKCIEPHUMEHTA, CTaBUTh U
pelaTh aHAJIOTMYHBIC 3a/1a4H.

[Tpu npoxokaeHuu 1abOpaTOPHOTO MPAKTHUKYMa KaXKIbI CTYACHT BBIOJIHSET
HECKOJIBKO JIA00paTOpHBIX padoT. [lepen BbImoIHeHHEM Ta00paTOPHOM pabOTHI CTYIEHT
JOJKEH 03HAKOMUTCS ¢ METOJIMISCKUMU YKa3aHUSIMH K TaHHOUW paboTe, MOATOTOBUTHCS
K YCTHOMY OIPOCY IO TEOPETUYECKOMY MaTepuaidy, KOTOpPBIA TaM NpPUBEJEH,
pazobparbcsi ¢ METOAMKON MpOBEACHUS (PU3MUECKOr0 HSKCIEPUMEHTa U 00paboTKU

9KCIICPUMCHTAJIbHBIX JAHHBIX; OTBCTUTH HA KOHTPOJBbHBIC BOIIPOCKI, COCTAaBUTL OTUCT.



KpuTtepuu olileHKH CaMOCTOATEIbHOI padoThl — J1a00pPaTOPHOIT padoThI

= 50-60 6an10B 61-75 6ans10B 76-85 6a110B 86-100 6a/10B
E (HeynoBJIeTBO | (YAOBJIETBOPHUTE (xopomo) (oTaIMYHO)
5 pUTEJIbHO) JIbHO)
’E Conep:xaHue KpuTepuen
é‘ PabGora He Pa6ora Pabota BeimonHeHa B | PaGora BhINoIHEHA B
= §~ BBINIOJIHEHA BBINIOJIHEHA HE COOTBETCTBUHU C COOTBETCTBUHU C
? g MOJTHOCTBIO. 3aganuemM. He Bce TpeOOBAHUSIMHU,
:‘:- % BriBosbI HE BBIBOJIBI C/I€JIaHbI U aKKypaTHO, BCE
E CJIeJIaHbI 000CHOBaHBI pacy€Thl MpaBUIIbHEIE.
E BrIBO1bI 000CHOBaHBI.
Pabora e [IpencraBnennsie | [IpencraBieHHbIE Pabota npencraBneHa
° MPEACTaBIICHA | paCUYEThI U OTYET | PACUYETHI BBIIIOJIHEHBI | B BUAE OTYETA CO
E HE TOCJIe0Ba MOCJICA0BATEIILHO, BCEMH MOSICHEHUSIMH.
E TEJIbHBI U HE cucTeMaTu3upoBaHbl | Bce pacuérhl BbINO
% cucrematuzupoBa | OTYET BBINOIHEH C HEHBI C TIOMOIIBIO
- HBI HEOOIBITUMH KOMITBIOTEPHBIX
HEI04YETaMU IporpaMm
Her orBeToB Teopernueckuii Teopernyeckuii OTBeTBI Ha BONIPOCHI
Ha BOIIPOCHI Marepuai He Marepuanl IIOJIHBIE, XOPOILLIO
YCBOEH MOJITOTORJIEH OPUEHTUPYETCS B
§ TonabKO OTBETHI OTBeTHI HAa BOMPOCHI TEOPETUYECKOM
E‘ Ha DJIEMEHTApHBIE | TIOTHBIC U/UIH MaTtepuaie
E BOIIPOCHI YaCTUYHO TOJTHBIE MPUBEJICHUEM
E IIPUMEPOB U
E MOSICHEHU.
o
Hcnonp3oBana
JIOTIOJTHUTEIbHAS
auTeparypa

KYPCOBBIE PABOTHI — HE IIPEJYCMOTPEHBI.
PexoMeH1aluu o HAMMCAHUIO U 0(POPMIICHHMIO pedpepaTa

Pedepar saBnsieTcs ogHol M3 GOpPM CaMOCTOATEIIBHOTO MCCIICOBAHUS HAYYHOM
npoOJieMbl Ha OCHOBE M3YYCHHS JUTEPATYPhl, TUIHBIX HAOIIOJCHUN U MPAKTUIECKOTO

onbiTa. Hammcanwue pe(bepaTa IIoMoract BI)Ipa6OTK€ HaBbIKa CaMOCTOATCIBHOI'O



HAYYHOTO MOUCKA U CTIOCOOCTBYET K MPUOOIICHHUIO CTYICHTOB K Hay4HOU paboTe.
TpeboBanus k HanKMcaHuio U odopmiIeHUIO pedepara:

- pedepat nevaraercst Ha craHmapTHoOM Jmcte Gopmata A4, neBoe mose 30 MM,
npaBoe moiie 15 MM, BepxHee u HmxkHEe — 20 MM, mpudt Times New Roman, pasmep
mpugTa 14, Mexctpounslii uutepBai — 1,5. O0bem pedepara 10KeH ObITH HE MEHEE
15 cTpanuil, BKIItOYasi CHUCOK JTUTEPATYPhl, TAOIUIBI U TPadUKH;

- pabora JO/DKHAa BKJIIOYATh: BBEAEHHUE, IJleé OOOCHOBBIBACTCS AaKTYyaJbHOCTb
npo0JieMbl, LIedb U OCHOBHBIE 3a/ladyll HCCJIENO0BAaHUS; OCHOBHYIO 4acTh, B KOTOPOMl
PacKpbIBAETCS COJIEPKaHNE IPOOIJIEMBI; 3aKIOUEHUSI, B KOTOPOM 0000LIatOTCS BBIBOJBL;
CIIUCKA HUCIIOIb30BAHHOM JIUTEPATYPHI;

- KQK/IbII1 HOBBIN pa3/ie]] HAYMHAETCS C HOBOM CTPaHUIIbI, CTPAHUIIBI pedepara ¢
PUCYHKAMHU JIOJDKHBI MMETh CKBO3HYIO HyMmepanuro. llepBoil cTpaHuuen sBIsIeTCA
TUTYJIBHBIN JINCT, HOMEP CTPAHUILIBI HE MpocTasisieTcsa. HoMmep nucra npocrasisieTcs B
LEHTpe HUKHEH yacTu ucta. HazBaHue pas3jena BeIIEIIeTCS JKUPHBIM IPUPTOM, TOUKA
B KOHIIE Ha3BaHWs HE CTABUTCS, HA3BaHHUE HE MoauepkuBaeTcs. Opas3pl, HAUMHAIOIIMNECS
C HOBOM CTPOKH, IIEYaTAIOTCS C OTCTYIIOM OT Hayaja CTpoku 1,25 cM;

- B pab0Te MOXHO HCIT0JIb30BATh TOJIBKO OOIICTTPHUHATHIC COKPAICHUS U YCIIOBHBIC
0003HaUYCHMUS,

- ipu 0(OPMJIEHMH CCBUIOK CIIEAYET COOMI0AaTh CIEIYIOIIME MpaBUia: UTAThI
MPUBOJSITCS C COXPAHEHUEM aBTOPCKOTO HAMMMCAHMS U 3aKJIFOUAIOTCS B KaBBIUKH, KaXaas
UTaTa JOJDKHA CONMPOBOXAATHCS CCHUIKOM Ha MCTOYHHUK; MPU LUUTUPOBAHUHU TEKCTA B
KBaJIPAaTHBIX CKOOKax YKa3bIBa€TCS CChUIKA HA JMTEPATyPHbIA MCTOYHUK MO CIUCKY
WCITOJIb30BAaHHOM JUTEPATYyphl U HOMEp CTPAaHULBI, Ha KOTOPOH IOMELIEH B 3TOM
VCTOYHUKE ITUTHPYEMBII TEKCT, Hanpumep [6, c. 117-118].

- CIIMCOK JIMTEPATYPHI NOJKEH BKJIIOUATh HE MeHEe 10 MCTOUYHUKOB.

TpynoemkocTs paboThl Haa pedepaToM BKIIOYAETCS B Yachl CAMOCTOSTEILHOM
paboTHI.
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IMacmopr

(¢oHIa OLIEHOYHBIX CPEACTB MO AUCHUILINHE DU3HKA

(HaI/IMeHOBaHI/IG JUCIHUIIINHBI, BHJ{ HpaKTI/IKI/I)

Kon n popmyanposka

KOMIICTCHIIMH

Irtansl GopMHUPOBAHHA KOMIIETEHI[UH

OIIK-2

CHOCOOHOCTBIO PelIaTh

CTaH/IapPTHBIE 3a/1a4H

npodeccuoHaIbHON

JeATeIbHOCTH Ha OCHOBE
nH(OPMAITMOHHON 1

Ooubnmorpaduieckoi KyabTyph

C IPUMECHCHUEM

NHGOKOMMYHHKALOHHBIX

TEXHOJIOTUH U C YUETOM
OCHOBHBIX TpeOOBaHUI

WHPOPMALTMOHHON 0€30MacHOCTH

3HaeT

OCHOBHBIC (PH3MUECKUE 3aKOHBI,
OCHOBHBIE METO/IBI ¥ IPUEMBI TTPOBEIICHUS
(PU3UYECKOTO IKCIIEPUMEHTA U CITOCOOBI 00pabOTKH
AKCIIEPUMEHTAIBHBIX JTaHHBIX;
OCHOBBI B3aUMOCBSI3H (DU3HUKH C TEXHHUKOH,
MIPOM3BOJICTBOM H JPYTUMHU HAyKaMH
HanOoJiee BaXKHbIE M (DYHIAMEHTAIBHBIC JOCTHXKCHUS
buznyecKoil HayKu

Ymeer

MPUMEHSTh 3aKOHBI (PU3UKU ISl OObSICHEHUS
Pa3INYHBIX IIPOLIECCOB;

[IPUMEHSATD JIOTUYECKUE IIPUEMBI MBIIUIEHUS - AHAJIN3
Y CUHTE3 IIPU PEIICHNUH 3a/1a4;
HAy4YHO 0OOCHOBBIBATH IPUHUMAEMbIE METO/IbI
pelieHus npoecCuOoHAIBHBIX 3a7a4

Bnaneer

MCTOJaMHU TCOPCTUYCCKUX U SKCIICPUMCHTAJIBHBIX
UCCIIeIOBaHUM B (PU3HKE;
HaBbIKaMU pELIeHUs 3a/1a4 NPOPeCCHOHATbHON

JIESATEIIBHOCTH € ITPUBJIEYEHHEM COOTBETCTBYIOIIETO
($u3UKO-MaTEMaTUYECKOT O anmnapara

Ne | Kontponupyem OueHouHblE CpecTBa -
n/m bl€ MOYIH/ Kozp! u aTans1 popmupoBanus HaVMEHOBAHUE
paszensl / TeMbl KOMIIETEHIH TeKYIIHA IPOMEXYT
JVICTIATUTHHEI KOHTPOJTb OuHas
aTTecTalu
s
1 | Pazpmen 1. VYcTHbIl onpoc | Dk3aMeH
dusnueckne (OIIK-2) | 3naet (YO-1) Bomnpocst
OCHOBBI 1-7
MEXaHUKH YceTHBI onpoc | DK3aMeH
(YO-1) Bonpocst
Ywmeer Kounrponbuas | 1-7
pabora (T1P-2)
Tect (ITP-1)
VYcrHbIi onpoc | DKk3aMeH
YO-1 Bompocsr
Braneer %(OHTp)OJ'IBHa}I 1-7 ’
pabora (ITP-2)
2 Pasznen 2. YcerHbIi onpoc | Dk3ameH
OcHoBBI (OIIK-2) | 3naer (YO-1) Bompocsr
TEPMOJTMHAMUKH 8-12




u VYcrHblii onpoc | DK3aMeH
MOJICKYJISIPHOM (YO-1) Bonpocst
bu3uKn Ymeer Kontponbnas | 8-12
pa6ora (T1P-2)
Tecr (TTP-1)
VYcrHbll onipoc | Dk3aMeH
(YO-1) Bonpocst
Braneer Konrponpnas | 8-12
pa6ora (T1P-2)
Paznen 3 VYeTHbli onpoc | DKx3aMeH
Onekrpocratuka | (OINK-2) | 3uaer (YO-1) Bonpocst
13-17
VYcrHblii onpoc | DK3aMeH
(YO-1) Bomnpocst
YmMmeer Kontponbnas | 13-17
pabora (ITP-2)
Tecr (TTP-1)
VYcTHbIl onpoc | Dk3aMeH
(VO-1 Bomnpocsr
Brageer KOHTp)OJILHa;I 13-11;
pab6ora (ITP-2)
Paznen 4, 5. YcrHbl onpoc | DK3aMeH
[TocTostHHBIIH (OIIK-2) | 3naer (YO-1) Bompocsr
AJICKTPUICCKUIN 18-23
TOK U VYeTHbli onpoc | DKx3aMeH
MarHeTu3m (YO-1) Bomnpocsl
Ymeer Konrponsnast | 18-23
pab6ora (ITP-2)
Tect (ITP-1)
YcTHbll onpoc | DK3aMeH
(YO-1) Bompocst
Bmaneer Kontponbnas 18-23
pabora (ITP-2)
Pegepar
Paznen 6,7 VYcrHbl onpoc | Dk3aMeH
Konebanus u (OIIK-2) | 3uaet (YO-1) Bonpocsr
BOJIHEI, 24-34
BonnoBas VYeTHblil onpoc | Dx3aMeH
OTITHKA Vieer (YO-1) Bompocsr
Konrponpnas | 24-34
pabora (T1P-2)
VYcTHbIi onpoc | DKk3aMeH
YO-1 Bompocsr
Braneer %(OHTp)OJ'IBHaSI 24-3121

pa6ora (I1P-2)

IIkana oueHUBaAHUS YPOBHS OCBOCHUS KOMIIETECHIUM




Kon u Jdranbl popMUpPOBAHUS KpUTEepUH MoKa3aTeJu
dopmyauposka KOMIIEeTeHI[UH
KOMIIeTeHIIHH
3HaHUE CrnocoGHOCTh
OCHOBHBIC (buznuecKkux chopMyIIMpOBaThH
¢busnueckue 3aKOHOB; OCHOBHBIC (pr3MIeCKue
3aKOHBI; OCHOBHBIX 3aKOHBI;
OCHOBHBIC METOJIOB U CIIOCOOHOCTH TIPOBECTH
MCTO/IBL 1 IPUEMOB (bHU3UICCKHIA IKCIIEPUMEHT
HPACMBI IPOBEICHUS
poBe U OCYILIECTBUTH 00PabOTKY
MIPOBEICHUS
(bII)/ISI/I‘IeCKOFO (usmaeckoro HKCIEPUMEHTATBHBIX
IKCIIEPUMEHTA U .
SKCTIEPHMEHTA H JAHHBIX; CIIOCOOHOCTD
croco0oB
CII0COOBI chopMyIupoBaTh
00paboTku
00paboTku OCHOBHBIC B3aHMOCBSI31
3HACT IKCIIEPUMCHTATIBLH .
OKCIEPUMCHTAIIb BIX TAHHDIX: (U3HUKYN C TEXHUKOM,
(ToporoBbIit HBIX JaHHBIX; ’ I
POM3BOJICTBOM H
3HaHHE OCHOB
OIIK-2 YPOBEH) OCHOBET JIPYTUMU HAyKaMU
B3aUMOCBS3U B3aNMOCBA3HU 5
Hau BRKHBIC U
CHOCOBHOCTLIO (busuku ¢ (bu3HKY C aupoiiee sa ¢
. . aMEeHTaJIbHbIE
pemars TE€XHHUKOH, TEXHHUKOM, bynn o .
JTOCTUXKEHHS (PU3NIECKON
craina TPOU3BOJICTBOM H | 111350 /1CTBOM 1
PTHBIC 3aJa491 HavVKU
. JIpYTUMU YK
poheCCUOHATBHOMN HayKaMH IpyruMU
JeATEILHOCTH Ha HanGoree HayKaMH
OCHOBE BASKHEIE M HauOoIee
MH()OPMALMOHHON yHnaMeHTanpH | BaXKHBIC U
Gubmorpadpuieckon ple JocTikeHus | QyHIaMEHTaIbHEI
KYyJBTYpBI C ¢buznueckoi € JIOCTH)KEHUS
IPUMEHEHUEM HayKu ¢duznueckoin
WH(HOKOMMYHHKAIHO HayKu
HHBIX TEXHOIIOTHH 1 YMEHHUEC Ha CMOCOOHOCTh PEIINTh
C YYE€TOM OCHOBHBIX TIPHMEHSTH OCHOBE 3a/1a4y,
TpeOOBaHHii 5 3aKOHBI (PH3HKH (pusgecKnx BOCIIOJIb30BaBIINCH
MH(OPMALHOHHON JUIS OOBSCHEHUS | 3aKOHOB perarh OCHOBHBIMH (PH3UYECKIUMHU
Oe3omacHOCTH .
Pa3IMYHBIX 3a/1a4H; yMeHHe 3aKOHAMH; CITOCOOHOCTh
MIPOIIECCOB; HCIIONB30BATE MpoBecTH (HU3HUECKUN
MIPUMEHSITh IKCIIEPUMEHT U
METOJIbI U
JIOTHYECKHUE OCYIIECTBUTH 00pabOTKy
MIPUEMBI
ymeer TpHEMBI p IKCIIEPUMEHTAITBHBIX
i - MIPOBEICHUS
(MPOIBMHYTBIN | MBILITICHHU poBeAC JIAHHBIX; HAYYIHO
) aHaIlu3 U CUHTE3 | (PU3HUECKOTO 060CHOBLIBATE
TIpH peHICHAN OKCHCPUMCHTA M | ppyHIMAaEMbIE METOIbI
3ajat, CIIOCOOBI peleHus
HAy4JHO
00paboTku po¢eCCHOHATBHBIX 3aa4
000CHOBHIBATh
KCIIEPUMEHTAITbH
MIPUHIMAaEeMbIe IKCHCPUMCHTAT
MeTOo/IbI perneHus | PIX MaHHBIX,
npodeCCHOHAIbH | YMCHUE
BIX 337124 MIPUMCHSITh

JOTUYCCKUC




MIPUEMBI
MBIIIJICHUS -
aHaJIU3 U CUHTE3
IIPU pPeIIeHUU

3aja4;
Hay4HO
000CHOBBIBATH
MIPUHIMACMBbIE
METO/IbI PEIICHUS
npodecCHOHAIIbH
BIX 33124
BJIAJICHUE CIOCOOHOCTH ITPOU3BECTH
MEeTOoAaMHU HaBBIKAMU BBIOOp OMTUMAIIEHOTO
TEOPETUYECKUX U | BBIOOpA criocoba peleHus 3a1a4,
dKCIEPUMEHTANID
p ONTHUMAaJILHOTO CIIOCOBHOCTE
HBIX
. IIyTH PCHICHHA MCTIONIb30BAHHS
MCCIIENIOBAHUH B | 5350y 11 mpremoB
busuke; BBIYMCIINTEIIBLHBIX
’ MIPOBEICHHS
BJIAJIEET HaBBIKAMH IpOrpamMm npu 00paboTKu
(bu3nIecKoro
i eILIEHNS 33024 DKCIEPUMEHTAILHBIX
(BbICOKMIT) p A SKCIIEPUMEHTA U p
npo(heCCUOHATBH CIIOCOBOR JTAaHHBIX TIPU POBEJACHUN
Ol IeATEILHOCTH oGpaGoTKI1 bu3MuecKoro
C IPUBJICUCHUEM SKCTICPUMCHTA:
cooTBeTcTBytome | PKCTICPHMEHTAIbH >
ro (usnKo- BIX JTAHHBIX C
Marematuuyeckor | MCHOJIb30BaHHEM
0 ammapara BBIYMCIIUTCIBHBIX
porpamm;

MeToauuyecKux PEKOMEHIAUH, OIIPCACTIAIONINX NPOUHCAYPbI ONCHUBAHUA

Pe3yJabTaTOB OCBOCHHUA TUCHMUIIJIMHBI «Pu3zukar»

[Ipn W3ydYeHUM IUCHUIUIMHBI OCYUIECTBIIIOTCA TEKYIIUM, MPOMEXYTOUYHBIA WU

WUTOTOBBI KOHTPOJIb IO JUCHUTIINHE.

OueHouynble cpeacrBa s NPOMEXKYTOYHOM arrecranuu. [Ipomexyrounas

arrecranyss CTYACHTOB II0 AWCHUIIIIMHC «Duszukan IMPOBOAUTCA B COOTBCTCTBHHU C

JIOKaJbHBIMH HOpMATUBHBIMU akTaMu [IBDY u sBrsercs 00s3aTenbHO.

B cooTtBercTBHU C pa60‘—II/IM y‘—Ie6HBIM INIAaHOM IIO HaAIIPaBJICHHUIO ITIOATI'OTOBKH

11.03.02

«I/IH(l)OKOMMyHI/IKaHI/IOHHble TCXHOJIOTMKM MW CHUCTCEMBbI

CBA3HM» BHIaMHU

HpOMC)K}’TO‘—IHOﬁ arTeCTall CTYACHTOB B ITPOUCCCC N3YUCHUA JUCIUITINHBI «Duzuka»

aBisieTcss dk3aMeH (2 u 3 cemecTpbl). [Ipu BBIMOJHEHHBIX JIAOOPATOPHBIX M




IPAKTUYECKUX padoT TeopeTuueckas dYacTb |-l yacTm Kypca caa€rcs B BHIE
NUCBMEHHOTO OIpoca. OK3aMEHAIlMOHHBbIE OLEHKU MOTYT OBITh BBICTABJICHBI
aBTOMATHUYECKH 110 pe3yJIbTaTaM padOThl B TEUEHHE CEMECTPA.

OK3aMeH NPOBOAUTCA B BHAE MUCbMEHHOTO ompoca. K 3k3ameHy aomyckawTtcs
CTyEeHTbl, BBHINOJHUBIIHNE Bce Ja00paTopHble M NpakTHdyeckue 3agaHus. Llenn
UTOTOBOI'O0 KOHTPOJISL: MPOBEpKa 0a30BbIX 3HAHUM JUCUUIUIMHBI, OJYYEHHBIX NpU €€
U3YYEHUH, TOCTATOUHBIX JJIS MOCJIEAYIONIEero o0yueHus u Oyayuieit mpodeccnoHanbHOM
JESTEIBHOCTH.

Texymasi arrecrauMsi CTYJeHTOB. Tekymias aTTecTalysl CTYACHTOB TIO
muctumuinHe «@U3nKa» MPOBOJUTCS B COOTBETCTBUM C JIOKATHHBIMH HOPMATUBHBIMU
aktamu JIBDOV u sBasercst o0s3aTeIbHOM.

Texymias arrectanus Mo auciuIuinHe «Pu3uKa» TPOBOAUTCA B (GopMe KOHTPOIHHBIX
paboT, 1abopaTOpHOTO NpaKTHKyMa M ycTHoro ompoca (YO-1) mo oneHHBaHUIO
(dakTUYEeCKUX pe3yslbTaToB OOYYEHHs CTYIEHTOB M OCYILECTBISETCS BEAYLIUM
IpenoaaBaTesieM.
OObeKkTaMy OLICHUBAHUS BBICTYIIAIOT:
e yyeOHas JAMCUMIUIMHA (aKTUBHOCTh HAa  3aHATUSX, CBOEBPEMEHHOCTb
BBITIOJTHEHHSI PA3IMYHBIX BHUJIOB 33/IaHUM, MMOCEIIAeMOCTh BCEX BUIOB 3aHATUN
10 aTTECTYEMOU TUCIUILINHE);

® CTENEHb YCBOCHUS TEOPETUUECKUX 3HAHUMH;

® YpPOBEHb OBJIAJCHUS MPAKTUUECKUMH YMEHUSMHU M HaBbIKAMH MO BCEM BHJaM

y4eOHOU paboThI;

® pEe3yJbTaThl CAMOCTOSITEILHON PabOTHI.

OreHka OCBOEHUS Y4eOHOW AUCHUTUIMHBI «DH3MKa» SBISETCA KOMIUICKCHBIM
MEPOMPHUITHEM, KOTOPOE B O0O0s3aTEIBHOM TMOPSIKE YYUTHIBACTCS W (PUKCUpPYETCS
BEJYLIUM MpernojaBareieM. Takue moka3aTelld 3TOM OLEHKH, KaK MOCEIaeMOCTh BCEX
BUJIOB 3aHSTHI M CBOCBPEMEHHOCThH BBITIOJIHEHHUS TAOOPATOPHBIX paboT (pukcupyercs B
KypHaJIe OCEIEHUS 3aHATUI U B rpadUKe BHIMOJIHEHNS KOHTPOIbHBIX padoT.

CreneHb YCBOEHUSI TEOPETHUECKUX 3HAHUM OLIEHMBAETCS TAaKUMHU KOHTPOJbHBIMU

MCPOIIPUATHUAMHA KaK YCTHbeI OIIpOC U, BBIITOJJHEHHUEM KOHTPOJIbHBIX pa60T.



YpoBeHb OBIAJEHUS MPAKTUYECKUMHM HABbIKAMH M YMEHUSMH, PE3YJbTAThI
CaMOCTOSITENILHOM pabOTHl OLIEHWBAIOTCA pPAa0OTOM cCTyAeHTa Hala Jab0paTOPHBIM

IMIPAKTUKYMOM, €TI0 Oq)OpMJIGHI/ICM, IMPCACTABJICHUCM K 3allIUTC U CaMa 3allluTa.



Bomnpocsl Ha 3K3amMeH

KonTpoJibHbIe padoThbl.

IIpumepbl BAPHAHTOB 3aJaHUIl HA KOHTPOJIbHBIX padoTax.

KonTpoabsnas padora Nel no teme: Kunemarnka u JMHAMMKA MATEePUAJIbHON TOYKH. 3aAKOHBI
COXpaHeHMs JHEPrUM U UMITYJIbCA.

Bapuant Ne 1

1. Kamenp Opocuin BepTHKaIbHO BBepX Ha BhicOoTy hi = 10 m. Uepes kakoe Bpems OH ymajgeT Ha
3eMJ119)? Ha xakyro BeicOTY h2 TOOHMMETCSI KaMeHb, €CIM HAaYaJIbHYI0 CKOPOCTh KAMHS YBEIHYUTH
BJIBOE

2. Illap Ha HMTH MOJABEIICH K IIOTOJIKY TPaMBalfHOrO BaroHa. BaroH TOPMO3HTCS, U €r0 CKOPOCTh 3a
BpeMsa t = 3 C paBHOMEpPHO yMEHBIIIAETCs OT Vi = 18 kM/4 g0 V2= 6 xm/4; Ha xakoi yroia o
OTKJIOHHUTCS IIPY 3TOM HHUTH C IIapom?

3. C Gamnm BeICOTOH h = 25 M rOpU30HTAILHO OPOCHIM KaMEHb CO CKOPOCTHIO Lo =15 mM/c. Haiitu
kuHeTHUecKyr0 Wi 1 nmoteHiuaibayo Wn sHeprum KamHs depe3 Bpems t = 1 ¢ Havyaia ABUKCHUS.
Macca kamag m = 0,2 xr.

4. Monekyna Maccoil m = 4,65-10"2% kr, meTsIas Mo HOPMaIM K CTEHKE COCYIa CO CKOPOCThio V = 600
M/C, yIapsieTCs O CTEHKY U YIIPYro OTCKaKMBaeT OT Hee 0e3 MOoTepu CKOpocTH. HalTi MMITYJIbC CHJIBI
FAt, momy4eHHbIN CTEHKOM 32 BpeMs yapa.

Bapuant Ne 2

1.PaccTostHrie MeXIy AByMs CTaHImsMu MerporoiutreHa | = 1,5 kM. IlepByro MONOBUHY 3TOrO
PacCTOSAHMS TOE€3]] MPOXOJAUT PABHOYCKOPEHHO, BTOPYI0 — PABHO3aMEJJIEHHO C TEM K€ IO
MOJYJIIO YCKOpeHHeM. MakcuMmalibHasi CKopocTh moe3fa V = 50 km/4. Haiitu yckopenue a u
BpeMs t IBMKEHHUS 10e3/1a MEXy CTaHIIUSIMU.

2.Teno CKOIB3UT MO0 HAKJIOHHOM IJIOCKOCTH, COCTaBJISIONICH ¢ TOPH30HTOM yrou o = 45°. [Iporias
nyTh S = 36,4 cM, TeI0 mpruodpeTaeT CKopocTh V = 2 M/c. Haiitu koa(hduipent tperus K tea o
TJIOCKOCTb.

3.Camosier mogHuMaercs U Ha Beicote h = 5 kM moctur ckopoct v = 360 km/4. Bo ckoibko pas
paboTta A1 coBepIiaeMasi mpu MobeMe IMIPOTHB CHIIBI TSDKECTH, OOJIbITE padoThl A2, HIYIICH Ha
YBEJIMUYECHHE CKOPOCTH camoJiera?

4. U3 pyKbs Maccou m1 = 5 KI BBUIETAET MY/ MAacCOM M2 =5 T co CKOpocThIo V2 = 600 M/c. Haitti
CKOPOCTb V1 OTJAYH PYXKbSI.

Bapuant Ne 3
1. 3aBucHMOCTB npoﬁj:[eHHorzo TEJIOM IIYTH S OT BpeMeHH t maercs ypaBHeHueM S = At? - Bt?+Ct3,
rne A =2wm/c, B=3wm/c‘n C =4 m/c®. Haiitn: a) 3aBHCHMOCTb CKOPOCTH V U YCKOPEHUS

a OT BpeMeHH t; 0) paccTosiHUE S, TPOUIEHHOE TEJIOM, CKOPOCTh V M YCKOPEHHE a Tella uepes
BpeMs t =2 ¢ moclie Hayajia IBYDKCHUS.

2. TpamBaiiHBIN BaroH Maccoi M = 5 T wIeT Mo 3akpymieHuto paguycoM R = 128 m. Haittu cumy
OOKOBOTO JIaBJIeHUs F Kojiec Ha pebChl MPU CKOPOCTH IBMKCHHS V =9 KM/4.

3. Kakyro paboty 4 Hag0 COBEPIINTH, YTOOBI 3aCTaBUThH JABMXKYIIEECS TEIO MacCou m = 2 KT ag
y?egnqmb CKOPOCTh L1 = 2 M/C 710 V2 = 5 M/c; 0) OCTAaHOBUTHCS IPU HAYAJILHOH CKOPOCTH Vo =
M/c?

4. T'panara, jgeTsmias co CKopocTbio v = 10 M/c, pa3opBaiach Ha JiBa OCKOJIKA. BOJIBIHMIT OCKOJIOK,
Macca KoToporo cocraBisuia 0,6 Maccel BCeW TIpaHaThl, IIPOJOJDKAT JIBUTAThCS B IMPEKHEM
HaIlpaBJICHUH, HO C YBEJIMYEHHOH CKOpOCThIO Ui = 25 m/c. Haiitm ckopocTh U2 MEHBIIETO
OCKOJIKA.

Bapuant Ne 4

1. Teno OporreHo co ckopocThio Vo= 14,7 M/c o yriaom o = 30° k ropu3oHTy. Haiitu HopManabHOE ay
Y TaHTSHIIMAJIBLHOE d; YCKOPEHUS Tena uepe3 BpeMs t = 1,25 ¢ mocie Hadaja ABMKCHHUS.

2. 'mpbka maccoii m = 50 r, npuBsi3aHHas K HUTH AIUHON | = 25 CM, ONKMCHEIBAET B TOPHU30HTAILHOM
%HOCKOCTI/I OKPY>KHOCTh. HacToTa BpaieHus rupbku n = 2 00/c. HaliTh cuny HaTsOKeHUS HHUTH

3. TpamBaii gBIKETCSI ¢ ycKOpeHHeM a = 49,0 cm/c?. Haiiti kodhduImeHT TpeHnst K, eci H3BeCTHO, YTO
50% MOIIMHOCTH MOTOpa MJET Ha MpeoaosicHue cuiibl TpeHHs U 50% — Ha yBelIMYeHHEe CKOPOCTH
JIBYDKCHUS.

4. Mosexyia maccoit m = 4,65-10728 kr, neTsiias co ckopocThio V= 600 M/c, yaapsercs 0 CTeHKY Cocyaa
oI yryioMm o = 60° K HOpMaJIk ¥ YIIPYro OTCKaKUBAaET OT Hee 0e3 moTepu ckopocTu. Halth nMmyiibce
cuitbl FAt, moimydeHHBIH CTEHKOM 3a BpeMs yaapa.
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Bapuant Ne 5

1. Touka IBMXKETCA MO OKPYKHOCTH paaunycoM R = 10 cM ¢ MOCTOSHHBIM TaHTEHIIMATILHBIM
YCKOpEHHEM d.. HaiiTu TaHreHIMaIlbHOE YCKOPEHHUE dr TOYKHU, €CJIM U3BECTHO, YTO K KOHITY MATOTO
000poTa Imocje Hayaja ABMKEHUS JTHHEHHAsl CKOPOCTh TOUKH V = 79,2 cwm/c.

2. Jluck Bpaiaercss BOKPYr BEpTHKAJIBHOM ocu ¢ yactoToi N = 30 06/MuH. Ha paccrosinuu r =
20 ¢M OT OCH BpaIlleHHs Ha TUCKE JICKUT Tes0. Kakum fgoimkeH ObITh KOG UIIHEHT TpeHus K MeK Iy
TEJIOM U JIUCKOM, YTOOBI TEJI0 HE CKATHIIOCh C IUCKA?

3. Haiitu paboty 4, KOTOPYIO HaJ0 COBEPIIUTE, YTOOBI YBEIIMYUTH CKOPOCTD JIBHXKCHHS TEJIa MacCOM
m =1 T oT V1 =2 M/c 10 V2= 6 M/c Ha iyTtu S =10 M. Ha Bcem nytu nefictByeT cuna tpenus Fnp=2 H.
4. Teno maccoit M1 = 5 KT yaapseTcsi 0 HEMOABMKHOE TEJIO Maccord My = 2,5 Kr, KOTOpoe Mmocie
yaapa HauMHaeT JBUTaThCA ¢ KuHeTudeckon sHeprueit W'ko = 5 J[xk. Cunrtas ymaap 1eHTpaJIbHBIM U
ynpyrum, Hailti kuHetrueckue dHeprur Wit u W 'k) mepBoro tena 10 1 mocie yaapa.

Peneiinast kOHTpo/IbHAsA padoTa Ne2 o TepMOAMHAMUKE W MOJIEKYJISIDHO# (pusuke
Bapuant Nel

1.
2.

63r yriekucioro ra3a (C02) u 5 r 3akucu azora (N20) 3anmomusior cocyn oobemMom B 21072
M°. KakoBo o0Ouiee gaBiicHHE B cocye npu temmeparype 127° C?

HaiiTi cpeanioo KBapaTUYHYI0 CKOPOCTh MOJIEKYJN Ta3a, INIOTHOCTh KOTOPOTO Mpu AaBieHun 750
MM. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHa Macca OJHOTO KHJIOMOJIS 3TOTO ra3a, eC/d 3HAUCHHE
IJIOTHOCTH JaHo AJis Temmepatypsl 17° C?

7 T yriekucioro ra3a osuio HarpeTo Ha 10° B ycnmoBusx cBoOogHOTO pacmupenus. Halitu paboty

pacmIMpeHus ra3a ¥ M3MEHEHHUE €ro BHYTPEHHEH dSHEPTrUH.

NneanpHast Xoa0auapHas MalliiHa, padoTaroiias o ooparHomy 1ukity KapHo, coBepIacT 3a OJ{uH ITUKIT
pabory, pasayo 3.7 kJ[x. IIpu 5ToM oHa Geper TeIno ot Teiia ¢ TeMieparypoil t2 =-10° C B nmepenaer
TeIIo Teny ¢ Temieparypou +17° C. Haiitu: 1) k. 1. 1. 1iukia; 2) KOJIAYSCTBO TEILIa, OTHATOIO Y
XOJIOJTHOTO TeJa 32 OJIUH LIMKIT; 3) KOJMYECTBO TeIlla, ePelaHHOr0 ropssyemMy Tely 3a OJUH ITHKI.

Bapuant Ne2

1.
2.

bannon emxocTeio 12 1 HamoaHeH azoToMm npH jabineHuM 8,1 MIla n Temneparype 17° C. Kakas
Macca a30Ta HaxoauTcs B OayutoHe?

Haiitu ynenpHyr0 TEMI0€MKOCTh MPU MMOCTOSSHHOM J1aBJIEHUU T'a30BOM CMeCH, cocTosIeil us 3
KMOJIEH aproHa U 2 KMOJIel a30Ta.

. Jlo xakoW TeMmmepaTypbl OXJaauTCs BO3AYyX, Haxojsaumiics npu Temneparype 0°C, ecnu oH

pacuupsieTcst anuabatudecku oT oobema Vi 10 oobema V =2V1?

WneanbHas TerioBas MmaiivmHa, pabortaromas rno 1ukiy KapHo, momydaer 3a KaXIbld ITUKJ OT
HarpeBatens 2,512 kJlx. Temneparypa narpeBatens 400° K, temneparypa xomoaunsHuka 300° K.
Haittm paboty, coBepiiaeMyr0 MaIlMHOM 3a OJWH IHKJ, W KOJMYECTBO TEIUIA, OT/JIaBaeMOro
XOJIOIMJIBHUKY 32 OJIUH LIUKIL.

Bapuant Ne3

1.

2.

3.
4.

5r asora, HaxomfAmerocs B 3aKPHITOM cocyae oobemoM 4 1 mpu Temnepatype 20° C,
HarpeBaroTca 10 temneparypsl 40° C. HaliTu naBieHue ra3za A0 M Mocje HarpeBaHusl.

12 r a3ota HaXOJATCS B 3aKpBITOM cocyae odbemom 2 i1 mpu Temmeparype 10° C. Ilocie
HarpeBaHus JaBjeHUe B cocyje cTano pasHo 10% MM pT. cr. Kakoe komudecTBO Temna GbLI0
COOOIIEHO Tra3y NpH HarpeBaHuu?

B 3akpeitom cocyne Haxomutcs 20 r azora u 321 kuciopoja. Hailtu m3meHeHue BHyTpeHHEH

SHEPruM 3TOM CMECHU Ta30B MPHU OXJIAXKICHHUU €€ Ha 28°.

WneanbHas TeruoBas MamuHa padoraet no uukity Kapno. Ilpu atom 80% Ttemna, mosyyaemMoro ot
Harpesarels, neperaercs XonoaAuibHuKy. KonnyectBo Temsia, moigydyaeMoe OT HarpeBaTelis, paBHO
6.28 x/Ix. Haiitu 1) k. 1. 1. nukia, 2) paboTy, COBEpIIEHHYIO IPU MOJHOM LIHUKJIE.

Bapuant Ne4
1.

12 r rasza 3anumanT o6wveM 4-107° M° mpu temmeparype 7° C. ITocie HarpeBaHHs rasa mpu
IIOCTOSIHHOM JaBJICHUH €ro ILIOTHOCTH cTana paBHa 0,6 kr/m°. J[0 Kakoil TeMIepaTypbl Harpein
rasz?

Kakoe xommuectBO Temina Hajxo cooOmuTh 12 r KHCIOpoaa, YTOObl Harperh ero Ha 50° mpu
MIOCTOSIHHOM JIaBJIEHUN

5.56. 1) HaiiTi cpeaHo0 KBaJpaTHUHYIO CKOPOCTh MOJIEKYJ Tra3a, INIOTHOCTh KOTOPOTO MpHU
naBneHnu 750 MM. pT. cT. paBHa 8,2- 10®° r/cm®. 2) UeMy paBHa Macca OJHOTO KHJIOMOJS 3TOTO

rasa, eciy 3HaueHue IIOTHOCTHU AaHO Jyist Temneparypst 17° C?

WneanpHas XxoaoamIbHAS MalllHa, padoTaromas 1mo oopatHoMy nukiry KapHo, mepemaeT Termio ot
XOJIOIUIbHUKA ¢ Bogou mpu Temieparype 0°C KUISITHIBHUKY ¢ BoAou mnpu temmeparype 100°
C. Kakoe Koau4ecTBO BOABI HY’)KHO 3aMOPO3HUTh B XOJIOAUIbBHUKE, YTOOBI TPEBPATUTH B map | Kr
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BOJbI B KUIISITUIbHUKE?

Bapuant Ne5

1. 10 r xucinopona Haxomgrcd mona AasiaeHueM p =304 xlIla mpu Temmeparype 10° C. Ilocie
pacCIINpPEHHUs BCIACACTBUE HAIPEBAHMS IIPU IOCTOSHHOM JIAaBJIICHMM KHCIOPOJ 3aHs1 00beM 10
a. Haittu: 1) o0beM rasa 1o pacmmpeHus, 2) TeMIEpaTrypy rasa IIOCi€ PpacIIMpeHwus, 3)
IJIOTHOCTh Ta3a A0 pacIIupeHHs, 4) IUIOTHOCTh ra3a IIOCIIC PACIIHPECHUS.

2. B 3akpeitom cocyae Haxomutcs 20 r azora u 32T kucinopona. HaliTu m3aMeHeHUE BHYTPEHHEH
SHEPTUU ATOU CMECH I'a30B IIPH OXJIAXKJICHUHU €€ Ha 28°.

3. 1) HaiiTu cpenHIO0 KBaIpaTHUHYIO CKOPOCTh MOJICKYJ Ta3a, INIOTHOCTh KOTOPOTO MPH JAABJICHUU
750 MM. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHA Macca OJHOTO KHIOMOJS 3TOTO Ira3a, eciu

3HAYCHHE UIOTHOCTH JIaHO JJisi TeMiiepaTypsl 17° C?
4. HaiiTu u3MeHeHue SHTPOIINY MpH IUIaBJieHuH | Kr sibja, Haxoaserocs npu 0°C.

KonTposbHas pabora Ne 3 mo TeMe nMocTOSIHHBIN TOK.

Bapwuanr 1.

3amaua 1.Cuna Toka B MeTajmmuueckoM mposoxnuke | = 0,8 A, cedenue mpoBomHUKA S = 4 MMZ.
T[IprHEMas, YTO B KOXKIOM CM° METaIlIa COAEPXKHUTCS No = 2,5 10?2 cBOGOIHBIX 2MEKTPOHOB, ONIPENETHTE
CPEIHIOI0 CKOPOCTh UX HAIIPABIECHHOTO JABUKCHUSI.

3anauva 2.Kak Ha/io coenMHUTH OOMOTKH JBYX HarpeBaTelieil OMyIEHHBIX B CTAKaH C BOJOU, UTOOBI
Boja ckopee 3akunena?  (IlapamnenbHO, T.K. CONPOTHBICHHWE YMEHBIIAETCA: MPU OAMHAKOBOM
HAOPSDKEHUW MUTaHUS  KOJHWYECTBO TEmIOThl Q 00paTHO MPONOPUHUOHAIBLHO  CONPOTHUBIICHUIO
Harpy3KH.)

3anmava 3.Jlamriouka u peocTar, COeJUHEHHBIE MOCIEI0BATENbHO, MPUCOEINHEHBl K UCTOYHHUKY
Toka. Hanpsbxenune Ha 3axumax nammnodku U= 40 B, a conporusienue peocrata R = 10 Om. Bremasis
nens norpediser momuocTs P = 120 Bt. Haiitu cuny Toka B nemnu.

3amaua4. Onpenenuth BHYTpPEHHEE COMpPOTHBIEHUE akkymynstopa ¢ DJIC 2 B, 3amknyTOro
MIPOBOJIHUKOM COINPOTHUBIEHHEM 2 OM, eciiM cuiia ToKa 11 uenu paBHa 0,8 A.

Bapmuanr 2

3amava 1.B menps BKIIOYEHBI MapaJlIeIbHO MEIHAs U CTajbHas MPOBOJIOKA PABHOM NIJIWUHBI U
cedeHus. B kakol U3 HUX BBIAETUTCS OOJIbIlIee KOJIUYECTBO TEIUIOTHI 32 OJIHO U TOXKE Bpemsi?
(B MC}IHOﬁ IIPOBOJIOKE, T.K. €€ CONPOTHUBJIICHUC ITPU OAMHAKOBBIX TCOMCTPUUYCCKHUX pa3MEpax MCHBIIIC,
a IOpd  OAMHAKOBOM HAIPSUKEHMM IMHUTAHMS KOJIHMYECTBO TEMIOTHEL Q 00paTHO IpOmOpHHMOHATIBEHO
COIIPOTHUBIICHUIO HATPY3KHU).

3anava 2.I1pu cune Toka | = 3 A Bo BHemiHe# 1enu 6arapeu BblaeiseTcsl MOIHOCTh P1 =18 BT,
npu cwite Toka l; = 1 A, coorBerctBeHHO P2 = 10 Bt. Onpenenuts 3/1C 1 BHyTpeHHEE CONPOTUBICHUE
Garapeu.

3anada 3.M13 HUKeTMHOBOM JIEHTHI TOMIHUHON 0,2 MM M IIMPUHON 3 MM HYKHO M3TOTOBUTH PEOCTAT
Ha 2,5 Oma. Kakoli AJIMHBI HY’KHO B34Th JIEHTY M KaKO€ MaKCUMaJIbHOE HAIIPSHKEHWE MOYKHO MOJaTh Ha
3TOT PEOCTar, el JOMyCTHMAas IIOTHOCTh TOKa i HuKenuHa | = 0,2 A/mm?, p = 4 107 Om-m.

3amaga 4.K reneparopy ¢ J3JAC 230 B noxkmroueHo comporusieHue 2,2 OMm. YeMy paBHO
CONPOTHUBIIEHHUE F€HEPATOPA, €CIIU HANIPSKEHUE HA €r0 3aKUMax IpH 3ToM paBHO 220 B?

Bapuanr 3

3anaua 1.BpICOKOOMHBII TPOBOJT OAHOPOAHOTO ceueHus u MHOM 10 M 3ambIkaeT 6atapero ¢ DJ1C
B 30 B. Uemy paBHa HanpsH>KEHHOCTH IOJIS B ’TOM ITPOBOJIHUKE?

3anaua 2.Tok KOPOTKOTo 3aMbIKaHUsI UCTOYHKKA TocTosiHHOTO Toka ¢ DJIC 12 B cocrasmnsier 40 A.
Haiitu conpoTtuBienne, KOTopoe HEOOXOAUMO TMOAKIIOYUTh BO BHEIIHIOKO 1€T1h, YTOOBI MOJYyYUTh OT
ATOr0 UCTOYHUKA TOK 1A?

3amaua 3. DieKTpoHarpeBaTebHbIE MPUOOPHI Ha KOTOphIX ykazaHo P1 = 600 Bt, U1=220 B u
P2 = 400 Bt, U2 =220 B nmoak/104eHbl NOCI€A0BaTeIbLHO B ceTh ¢ HanpsikeHueM 220 B. Kakas
MOIIHOCTH OyJIeT BBIACISTHCS Ha KaXKIAOM U3 HUX?

3agaua 4.0O5eKkTpudecKylo JamMnouky conporusieHreM 240 OM, pacCUMTaHHYIO Ha HaIpsHKEHHE
120 B, Hamo mutath OT ceth ¢ HampsbkeHuem 220 B. Kak Hago mOAKIIOYWTH AOMOJHUTEIIHHOE
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COIPOTHUBIIEHUE U KAKOH TUHBI JOIKEH ObITh HPOBOIHUK U3 HUXpOMa cedeHueM S =0,55 Mm%, 9To6bl
JNIAMITOYKY MOHO BKIIOUHTH B ceTh 220 B? (YienpHoe conmpoThBiIeHMe HUKennHA paBHo 110 1078
OmM-Mm).

Bapuanr 4

3amaga 1.Tok Tewyer mo mpoBOAHUKY, (popma KoTOporo mokazaHa Ha puc.l. OmuHakoBa Win
pa3iryHa HAIpsHXKEHHOCTH MMOJIA B MECTaX € Y3KUM M IHUPOKUM cedeHrneMm? OTBeT 000CHOBATb.

_3anaua 2.HaiinuTe pazHocTs noTeHIuanoB Mexxay Toukamu A u B ( B u C) cm. puc.2, eciiu E1 =2
B,E2=2B,R1=0,50M,R2=50M,11=10M, r2=1,5 Om.

3anaya 3. Tox B nmpoBogHUKE conpotuieHueM I = 100 OM paBHOMepHO HapacTaeT oT lo =0 1o |2
= 10 A B teuenue t = 30 c. YUeMy paBHO KOJMYECTBO TEIUIOTHI, BBIACJIMBILEECS 3a 3TO BPEM B
MPOBOJHUKE?

3agaya4.OnpeneuT MWIOTHOCTh TOKA | B JKEJIE3HOM MPOBOJAHMKE uIMHON L = 10 M, ecin mpoBoj
Haxoautes noj Hanpspbkenne U = 6 B.(Y nenpHOE conporuBieHue xeneza p = 9,8 108 Om-m.

E, E E
e R = | — 5 |
A/—{l I |
Ra
—\__'_,_—'—"'_'—'——_‘_ﬁ-—
[
Puc. 1. Puc. 2

KonTpoubHnas padora Ne 4. MarHuTHoe nojie B BAKyyMe».

Bapuanr 1.

1. JluneitHpiii npoBOAHUK JMHONM 20 CM TpH cUJIe TOKa B HEM 5 A HaXOOUTCS B OJHOPOJIHOM
MarHuTHOM mofie ¢ uaaykuueit 0,2 Tin. Ecnu yroin, oOpa3oBaHHBINA MPOBOJIHUKOM C HAIPaBICHUEM
BEKTOPa MarHUTHON MHAYKLIMH, paBeH 30°, TO Ha MPOBOJHUK ACUCTBYET CHIIA, MOILYJIb KOTOPOH
pagen: 1)0,1H. 2)10,0H. 3)0,2H. 4)20,0H. 5)1,0H.

2. IIpAMONMHENWHBI TMPOBOJHUK C TOKOM JUIMHOM 5 CM NEpHeHAUKYISpPEH JUHUAM HWHIYKIHU
OJIHOPOJIHOI'O MArHUTHOTO OIS, YeMy paBeH MOAYJb HHIYKIIMM MarHUTHOIO MOJIS, €CIIU IIPU TOKE
B 2 A Ha MPOBOJHMK ACUCTBYET CHUJIa, MOAYJb KoTOpol paseH 0,01 H? 1)0,0001 Tn  2)
0,001 Tn 3)0,1Ta 4)1Tn 5)10Tn

3. Ecnu 3apsbkeHHas yacTuua, 3aps] KOTOpoil (, JBMXKETCS B OJHOPOJHOM MAarHUTHOM IIOJIE C
UHIYKIHEH B 10 OKpYy)KHOCTH pamuycoM R, To MoAyns mMmynbca dacTuisl paBeH: |) gR/B 2)
gB/R 3) qBR 4) B/grR 5) R/gB.

4. Ha puc. u3o0pax€HO ceueHHe JBYX MNPSIMOJMHEWHBIX OECKOHEYHO IJIMHHBIX MPOBOJHUKOB C
TokoM. Paccrosinne AB mexay mpoBogHuKaMmu paBHo 10 cu, 11 =

20 A, I2 = 30 A. Haiitu HanpsH>KEHHOCTh MAarHHTHOTO IOJIS I I
BbI3BaHHOrO TokaMu |1 u |2 Touke Mi1. Paccrosuaus M1A = ) o (@ &
CM. M A B

5. Karymka nuamerpom 10 cm. umeromast 500 BUTKOB, HAXOUTCS
B MarHUTHOM IoJjie. UeMy OyneT paBHO cpenHee 3HaueHne DJIC MHAYKIIMU B 3TOH KaTyIIKe,
€CJIM MHIYKIWS MarHUTHOTO T0Jig yBeanuuBaeTcs B Tedenue 0,1 ¢ ot 0 1o 2 Tn?

6. B OJHOPOIHOM MarHHTHOM IIOJIe, HHAYKIMS KoToporo paBHa 0,5 B6(m?, mBHXKETCS pPaBHOMEPHO
npoBogauK mmHOI0 10 cm. Ilo mpoBomauky TedeT Tok cmiaod 2 A. CKOpPOCTh JBMKCHUS
npoBogaHuka 20 cm/c ¥ HampaBlieHa OHA TIEPIICHIUKYISAPHO K HAIPAaBJICHUIO MarHUTHOT'O ITOJIS.
Haiitu: 1) pabory nepemerienus npoBoaurka 3a 10 cex ABMKEHUS, 2) MOITHOCTD, 3aTPAYCHHYIO Ha
3TO JABHKEHHE.

Bapuanr 2.
1. JIunelHpli npoBOAHMK AJMHOM 60 cM mpH cuiie TOKa B HeM 3 A HaXOOUTCS B OJHOPOJHOM
MarHuTHOM Tnosie ¢ unayknueit 0,1 Tin. Ecnu nmpoBogHUK pacnosiokeH MO HANpaBJICHUIO JIMHUM

WHIYKIUYA MarHUTHOTO I10JIs1, TO HAa HEro ACUCTBYET CHJla, MOJYJIb KOTOPOU PaBEH: 1)0,18H 2)
18,00H 3)2,00H 4)0,30H 5)0,00H
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2. [IpssMonMHENHBIN MPOBOAHUK, MO KOTOPOMY TE€UET IMOCTOSHHBIA TOK, HAXOAHWTCS B OJHOPOJIHOM
MarHuTHOM II0JIE U PACHOJIOKEH MEPHNEHIUKYISIPHO JIMHUSM MarHUTHOM mHAaykuuu. Ecnmu stot
MPOBOJHUK TOBEPHYTh TaK, 4TOOBI OH pacmojarajics moj yriaom 30° K JUHHSM MarHUTHOM
UHIYKIMH, TO CHJIa AMIIEpa, JCHCTBYIOIIAs Ha HEro: 1)yMEHBIIUTCS B 4 pa3a; 2) YMCHBIIUTCS B 2
pasa; 3) ocraHeTCs HEM3MEHHOM; 4) yBenu4uTcs B 2 pasa; 5) yBenuuutces B 4 pasa.

3. B o1HOpOAHOM MarHUTHOM I10JI€ C MHIIYKIUEH B BpalaeTcsl 4acTulia Maccoi m, uMeroias 3apsiz g.
Kak u3meHuTCs paanyc oKpy»XKHOCTH, €CJIM MHAYKIUS B YMEHbUIUTH B 2 pa3a, 3aps]] He U3MEHSTb, a
Maccy yBenMuuThb B 3 paza? 1) ymensmmTcs B 2/3 pasa; 2) yBeauuutcs B 1,5 pasa; 3) yMEHbIIUTCS
B 6 pa3; 4) yBenuuutcs B 6 pa3s; 5) ymeHbmurcs B 1,5 pasa.

4. B ogHOPOJIHOM MarHUTHOM I10J1e, HHAYKIUA KoToporo 0,1 Txz, nBukeTcsa NpoBOAHUK JIUHOK 10
cm. CKOpOCTh IBHKEHUS TPOBOJHMKA 15 m/c 1 HanpaBiieHa OHA MEPHEHAUKYIIPHO MAaTHUTHOMY
nojro. Yemy paBHa HHAyHUpoBaHHas B mpopoaHuke DJ1C?

5. Ha puc. uzobpakeHO cedeHHE JBYX NPAMOJIMHEHHBIX OCCKOHEYHO JJTMHHBIX IMPOBOJIHUKOB C
TokoM. Paccrossnue AB Mexnay nmpoBogHukaMu pasHo 10 cwm, |1
= 20 A, I = 30 A. Halitu Hanps>KeHHOCTh MAarHUTHOI'O IOJIS | |
BbI3BaHHOrO ToKaMu |1 u |2 Touke M1,. PaccTtosaue M1A = 4
CcM.

6. KpyroBoii KOHTYp MOMEIIEH B OJHOPOJHOE MarHUTHOE II0JIE
TaK, 4TO INIOCKOCTb KOHTYpPa NEPIEHINKYIIPHA CHJIOBBIM TUHHUAM
noJis. HanpsokenHocTs MaruutHoro mojs 150 kA/M. ITo KoHTYpy TedeT TOk cuiioii 2 A. Pamuyc
koHTypa 2 cm. Kakyro paboTy Hago COBEPIIUTE, YTOOLI HOBEPHYTH KOHTYP Ha 90° BOKpyT ocH,
COBITQJAIOIIEH ¢ JUaMETPOM KOHTypa?

1 2

A Ml B

Bapuanr 3.

1. Kakyro pasmepnHocts B cucteme CU nMeer equnuia n3MepeHns MAarHUTHOW WHIYKITUN?

1) kr/(A-c®m); 2) A-c?/(xrm); 3) H(AM?); 4) H/(A'M); 5) AM (krc?).

2. DIEKTPOMAarHUTHBIA YCKOPHUTENb TPEACTABIAET COOOH JBa MPOBOAA, DACHOJOXKCHHBIE B
TOPU30HTAIILHOM MJIOCKOCTH Ha paccTossHuu 20 ¢M Opyr OT Apyra, Mo KOTOPsIM MOXKET CKOJIb3UTh
0e3 TpeHus MeTaJUTMYecKasi TiepeMbIuka ¢ Maccoi 2 kr. MarautHoe noJie ¢ unaykiued B = 1 Tn
NEPIEeHIUKYIAPHO TUIOCKOCTUA JBIKEHHS TiepeMbluku. Kakoil TOK cieayeT OpomyCTHTh IO
nepeMbIuKe, YTOOBI OHa, MPOWIs MyTh 2 M, ipuodpena ckopocth 10 m/c? 1)I0 A 2) S0 A 3)100
A 4)250A 5)300A

3. Ecnn nBa mpoToHA IBHXKYTCS B OJTHOPOJTHOM MAarHUTHOM IIOJI€ B TUIOCKOCTH, EPIIEHANKYIISIPHOM
JUHUSAM UHAYKIUA MAarHUTHOTO TOJSI, IO OKPYXKHOCTSM pamuycoB Ri1 u R, , TO oTHOIIeHHE uX
kuHeTnueckux sHepruii Ki/ Kz pasro: 1) RZ/R?; 2) R*/RZ;

3) Rz/Rl; 4) Rl/Rz ; 5) 4. } ’@l} 77777777777 {é*""’\g’l
4. Ha puc. uzo0OpaxeHO ceueHHEe JBYX NPSAMOJUHEHHBIX A B

OeCKOHEYHO JJIMHHBIX MPOBOIHUKOB ¢ TOKOM. Paccrosinue 4B
Mex Ty poBogHukamu paBHo 10 cu, 11 = 20 A, I = 30 A. Haift HanpsH»KeHHOCTh MarHUTHOTO
10JIs1, BEI3BAHHOTO ToKaMu |1 u |2 Touke Mi. Paccrosaus BM1 = 3 cwm.

5. B marauTHOM moiie, uHAyKIus kKotoporo B = 0,05 T, Bpamaercs crepxeHb Jauaol 1 =1 M ¢
yriaoBoi ckopocThio ® = 20 pan/c. Ochk BpalmieHds TPOXOJUT Yepe3 KOHEI CTEpPKHS |
nmapajiaelibHa MarHUTHOMY moJto. Haditu DJIC MHAYKIMH €, BO3HHUKAKOIIYH Ha KOHIAX
CTEPIKHSA.

6. /IBa nOpAMONMHEHHBIX  JJIUHHBIX napajuieNIbHBIX MPOBOJHUKA HAXOIATCI Ha HEKOTOPOM
paccTosHMHU APYyr oT napyra. Ilo mpoBogHMKaM TEKYT TOKH, PaBHBIC II0 BEIMYHMHE U IIO
HampaBlIieHU10. HalTh cuily Toka, TeKYIEero mo KaxjaoMy U3 IIPOBOJHUKOB, €CIIM U3BECTHO, UTO
JUIS TOrO, 4TO OBl Pa3JABUHYTh 3TH IIPOBOJHUKH HAa BJIBOE OOJbIICE PACCTOSHHE, IIPUIILIOCH
COBEPIIUTH padOTy (HAa €JUHMITY JJIMHEI IPOBOJHMKOB), PaBHYIO 5,5 MK /M.

Bapmuanr 4.

1. Kakyto pazmepHocTh B cucteme CH nMeeT enuHUIIa U3MEPEHHUS MATHUTHOTO MOTOKA?

1) H/(A-M?); 2) kr/(c>A); 3) HM?%/(A); 4) xr-m/(c?A); 5) HM/A.

2. DIEKTPOH, YCKOPEHHBIH pa3HOCThIO moTeHIaioB U = 100 B, BieTaeT B 0JHOPOHOE MarHUTHOE
noJie, JIMHUU HMHIYKIUH KOTOPOTO TMEPHEHANKYISPHBI HAMPaBICHHUIO €ro IBWKEHHs. VHIyKIus
MarauTHOTO Tontst B = 2-10° Ti. Paguyc OKpy»KHOCTH, 1O KOTOPO# JIBUKETCS SIEKTPOH, PABEH:

1)0,5-10 2m  2) 1,010 2 M 3)1,7-10 2m  4)3,4-10% m. 5)5,0m
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3. 17. Ecnu nBa 3yeKTpoHA ¢ KMHETHYECKUMH SHeprusMu Ki ¥ K2 COOTBETCTBEHHO IBMIKYTCS IO
OKPY>KHOCTSIM B OJTHOPOJTHOM MarHUTHOM IOJI€ B TUIOCKOCTH, MEPIICHANKYIISIPHOW JTMHUSM WHIYKIIUU
TOJISL, TO OTHOIIEHHE HX HepruooB obpauienus T1/T2pasuo: 1) Ki/Kz2;  2) Ko/Ki; 3) (Ki/K2)Y?; 4)

(K2/K1)Y2; 5) 1.

4. JIBa mpsAMOJIMHEHHEIX OECKOHEYHO IIMHHBIX IIPOBOIHUKA PACIIONOKEHEI IIEPIIEHINKYIISIPHO IPYT K
JIPYTy U HaXOJATCSA BO B3aUMHO-TIEPIEHIUKYISIPHBIX IUIOCKOCTAX (CM. puc.) HaiiTu HanpssKeHHOCTh

MarduTHOTO 11oJisi B Touke M1, eciu |1
= 2 A, I = 3 A. Paccrosgauss AM; =1
cMmu AB=2 cu.

5. B ogHOpPOJHOM MarHUTHOM IIOJIE, 2
uHAyKIus koroporo B = 0,8 Tm, 7| P 5
pPaBHOMEPHO  BpallaeTcs pamMka ¢ M

YIJIOBOM CKOpOCTRIO ® = 15 paxn/c. 1 B

Itomane pamku S= 150 cm?. Ochb

BpaIlCHHUS HAXOJIUTCS B INIOCKOCTH PaMKH M COCTaBIIICT yroi o = 30° ¢

HampaBJICHUEM MarHuTHoOro nois. Halitn makcumansayro 3 /1C uaIyKoun Emak.

BO BpalllalOIICHCs paMKe.

6. MenHblii THCK paguycoM I' = 5 ¢M, IUIOCKOCTH KOTOPOTO IIEPICHAMKYISPHA K HAIPaBICHUIO
MAarHMTHOTO IT0JIs1, BpalaeTcs ¢ 4acToTou V = 3 06/cex. Unaykims marautaoro noust B = 0,2 Ta. Tok
| =5 A poxoauT 1o paauycy aucka ab (@ u b—CKonp3diye KOHTaKThl).. HaliTi MOIIHOCTL TAKOro

JABUTaTCIIA.

111.3. TecTsl AJ TeKyIIEro KOHTPOJIA.

3. TecTsl 11l TeKyIIero KOHTPOJIS.
Moayab 1-5. N3 1tem 1-10 mo BBIOOpY
NpenoAaBaTe/si BBINOJHsIETC B cemecTpe 7-8
TecToB.

1. KunemaTuka MaTepHAJIbHOI TOYKH
1.1.Monxenu MexaHuUKH: dYacTura (MaTepuaibHas
TOYKa), CHCTEMA YaCTHII, aDCOIOTHO TBEPIOE TEJO,
CIUTONIHAS CPefa.

1.2. Cucremsl oTcyera.

1.3. KoopauHaTHBIH, BEKTOPHBIH, €CTECTBEHHBIN
CIocOOBI  OMHCAaHWS JIBIKEHHUS MaTepUuanbHON
ToukH. CBA3b MEX/1Yy BEKTOPHBIM U KOOPAUHATHBIM
croco0aMu OMUCAHUS IBUKEHHUSL.

1.4.1lepememienne, TMyTh, CKOPOCTh, YCKOpPEHHE
MaTepuantbHOU TOYKHU. Hopwmanbsnoe u
TAHTCHIMAIbHOE  YCKOPEHHUS  YacTHIBl  IPH
KpPUBOJIMHEITHOM JBMKEHUH.

2. JluHaMMKa MaTepHAJbLHOH TOYKH
2.1.T1epBeiii 3akoH HetoTOHA, (3aKOH MHEPIIMK), Macca,
€MHNLIBI U3MEPEHUS MaCCHI.

2.2.Cuiibl B MEXaHUKE: CHJIA TATOTEHHUS, CUIIa TSKECTH,
BEC Tela, CHJIa CYyXOro TpEHHs, CHJa BA3KOIO
TpEeHHS, CHWJla YIPYrocTH, cuja ApXuMenaa, cuia
KYJIOHOBCKOT'O B3aMMOIeHCTBUS, cuia JlopeHna.

2.3.Bropoii, Tpermii 3akoHsl HbloTOHA, eIWHUIIEI
M3MEPEHHS CHITBIL.

3. Kunemaruka u
BPAlaTeIbHOT0 IBH/KEHUSI.
3.1.VrioBasi CKOpOCTh W YITIOBOEC YCKOpEHHE TNpH
JIBUDKEHUHU 10 OKPY>KHOCTH, UX CBSA3b C JIMHEUHOU
CKOPOCTBIO ¥ TMHEWHBIMH YCKOPEHUSIMH.

3.2. IloctynatensHOE W  BpallaTebHOE ABIKCHHE

TBEPJOTO Teja.

JAUHAMHKaA

3.3. YpaBHeHHe [BWXKEHHUS Tena, BPaIIaloLIErocs
BOKPYT HEMNOJBMXHOM ocu. MOMEHT cuibl U
MOMEHT WHEPLUH Tela OTHOCUTENBHO OCH.

3.4.MoMeHT uMmIylibca. 3aKOH COXpaHEHUs MOMEHTa
HUMITyJIbCa.

3.5. JIBmkeHne B IIEHTPAILHOM TIOJIE.

3.6. Pabora, MOIIHOCTh, KHHETHYECKAs DHEPTHs TpPH
BpaIllaTeIEHOM JIBUKCHHU.

4. Pa6GoTa, MOIIHOCTb, JHEPTHUSl, 3AKOHBI
COXpaHeHHsI.

4.1.3ak0oH COXpaHEHHA HMITYJIbCA. 3aKOH JBHMKEHUS
IeHTpa  WHepIuu. PeakTuBHOE  JBWKEHHE.
®opmyna [noakoBckoro.

4.2. Pabora. MoIHOCTb.

4.3. Kunetndeckas SHeprusi.

4.4. Dueprus B3aUMOJEICTBUS. IlorenumanpHuas
sHeprust ympyroctd. lloTeHnmanbHas >SHEPrus
TATOTCHUSL.

4.5.CBs3p TOTEHIMAIBHON CHIBI C TMOTCHIUATBHON
SHEprue.

4.6.3aK0H COXpaHEHHUS SHEPTHU B MEXaHUKE.

4.7.Ces3b  3aKOHO8 COXpameHus ¢ cumMmempuet
npocmpancmea u pemenu. KoHcepBaTUBHBIE H
JIMCCUMIATHBHBIE CHUCTEMBl. BHYTpeHHSS 3HEpTHA.
OO0medu3nyecKuii 3aK0OH COXpaHEHUS SHEPTHH.

5. CpnenunajabHast TeOpHs
oTHocuteabHocTu (CTO).

5.1. Tlocrynarel  OuumTeHa. OTHOCHTEIHHOCTH
OJTHOBPEMEHHOCTH.

5.2.IlpeodOpazoanust  Jlopeniia. MHBapHaHTHOCTH
3aKOHOB IIPHUPOJBI OTHOCUTEIHHO MPe0Opa3oBaHMit
Jlopenua.

5.3./InvHa Ten B pPAa3NMYHBIX CHCTEMax OTCYETa.
JImuTenbHOCTE  COOBITHH B pasHBIX CHUCTEMax



oTcuera. PenaruBuctckuit
CKOPOCTEH.

5.4. NaTepBan Mexay COOBITHSIMIL.

5.5. OcHOBHO# 3aKOH PEISITHBUCTCKON THHAMUKH (2-i
3akoH Herotona B CTO).

5.6.DHeprus B PEIATUBUCTCKON OUHAMMKE. DHEPrHUs

3aKOH CJIOKCHUA

TIOKOSL.
6. OcnoBblt MKT rasos.

6.1. TepmoaumHaMUYECKUEC napameTpsbl.

Temnepatypa.

6.2. Monenr  uaeampHOoro  raza.  OCHOBHOE

yYpaBHEHHE MOJICKYJIIPHO-KHUHETHYECKOW TEOPHH.

6.3. VYpaBHEHHE COCTOSHHS HCAILHOIO rasa.

6.4. 3akoHBI HCATBHBIX Ta30B.

6.5. MakcBemioBckoe —paclpefielieHHe MOJIEKYI
uIeaIbHOro Trasa 1o ckopoctsam. Ompit [lITepHa.

6.6. UneampHbli ra3 B CHJIOBOM  IIOJIC.
Pacnpenenenne  bosbnmana.  bapomerpuueckas
dhopmya.

6.7. Pacmpenenenne MakcBemia—bonpmMana.

7. IlepBoe Ha4aJ0 TEPMOJIUHAMHUKH U €r0
npUMeHeHUe K M30MponeccaM U KJIACCHYecKo
TeOPHUHU TeNJI0eMKOCTH H1eaJbHOI0 ra3a.

7.1.1lepBoe Havano TEPMOJMHAMHUKH. BHYTpeHHAA
sHeprusi. Pabora raza npu u3MeHEHUH ero oobema.

7.2. Tenmora. TennoeMKOCTb.

7.3.1lpuMeHeHe MepBOro Hayala TEPMOAWHAMUKH K
u3omnporneccaM. AnnabaTHbIH porecc. Y paBHEHUs
[Tyaccona. PaboTa rasza B aquabaTHOM Mpoiiecce.

7.4. Knaccuyeckass TEOpHsI TEIUIOEMKOCTH HJEaIbHOTO

rasa.
8. Brtopoe Ha4aji0 TEPMOIMHAMHKH.

8.1. Bropoe Hayaso TEePMOJMHAMUKH.
HeBO3MOKHOCTE BEYHOTO JIBHTATENIsi BTOPOTO pOJA.
Hpyrue (bopMyIMPOBKH BTOPOTO Havaia
TEPMOJTHHAMHKH.

8.2. W3onmupoBaHHble M HEHW3OJHPOBAHHBIE
TepMOOUHAMUUYeckue  cuctembl.  OOpatumble U

HEeoOpaTUMBIE MPOLIECCHI U ITUKJIBL.

8.3. Hwuxn Kapro. Makcumansasiid KIT TermoBoit
MalIrHbL. XO0J0AUIbHAS MalIHA.

8.4. OHTpOnA. TepMmonnHaMUUeCKHi u
CTATUCTUUYECKUIA CMBICIT TIOHSITHSI SHTPOTIUHL.

8.5. [TonsiTHE TEPMOAMHAMUYECKOH BEPOSITHOCTH.
Cratuctuueckuii CMBICIT BTOPOIO Hayasa
TEPMOJIMHAMUKHU. DHTPOIHNS KaK KOJIMIECTBEHHAS Mepa
CTpEMIICHHS OT IMOPSIKA K XaOTHYHOCTH B COCTOSIHUU
TEIJIOBOTO PABHOBECHSI.

8.6. [puHIMI BO3pacTaHUs] SHTPOITUH OTKPBITON
CHCTEMBI.
8.7. Unen cunepretuku. CamoopraHuszaius B
>KUBOM U HEXXUBOU MPUPOJIE.

9. DJIEKTPOCTATHKA

9.1. 3akon Kymnona. HampspxkeHHOCTD
3MEKTPOCTATHUECKOTO TIOJIS.

9.2. TIlotok BEKTOpa HAIPSHKEHHOCTH
ANEKTPOCTATUIECKOTO TOJISI. Teopema
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Ocrtporpanckoro—Taycca.
9.3. Pabora w mnoreHnuanpHas dSHeprus. CBs3b
MEX]y HANPSDKEHHOCTHIO M TOTEHIIUATIOM.

9.4. Jlunonb BO BHEIIHEM OBICKTPOCTATHICCKOM
rnose

9.5. IudieKTpHKH. ITonsspru30BaHHOCTB,
JUDIIEKTPIYECcKast BOCHPUHUMYHBOCT,

JUDJICKTPUYICCKAs MPOHUIACMOCTh BEIICCTBA.
9.6. BeKTOpLI HAIIPsKEHHOCTU U DJICKTPUYCCKOI'O
CMCUICHUA, UX CBA3b C BEKTOPOM IIOJIAPHU30BAHHOCTH.

Teopema Octporpanckoro—l'aycca pana mons B
JIUDJICKTPUKE.

9.7. TIpOBOJHUKH B AJIEKTPOCTATHUYECKOM TIOJIC.

9.8. DIeKTPOEMKOCTh [IPOBOIHUKA.
Konnencartopsr.

9.9. Dueprus 3apsHKEHHOTO MIPOBOTHUKA,
KOHJICHCATOpa. ODHEpPrus  JNEKTPHUYECKOrO  IMOJIS.

O0beMHas IIOTHOCTh SHEPTHH.

10. IlocTosiHHBIH TOK.
10.1. [Ipupona Toka B Metamwmax. OTMBITH
Maunensmtama u [lananekcu, Toamena u Crroapra.
10.2. DOnexrtpuueckuii Tok. CBsA3p CHIBI TOKa C
BEKTOPOM IVIOTHOCTH TOKA.
10.3. 3axonsr Oma u [xoyns —JleHna B JTOKaJIbHOM
(mudpdepennnansHoit) popMe u UX 0OOCHOBAHUE C

MO3ULIUN KJIACCUYECKOMI TEOPUU
AIIEKTPOTPOBOHOCTH METAILIOB.

10.4. 3akoust Oma wu J[xoyns —Jlenma s
OJIHOPOZHOr'O y4acTKa IIeTH.

10.5. Comnporusnenue IIPOBO/THUKA.
[TocnenoBatenbHOE M MapayieIbHOE COEAMHEHUE
CONPOTUBJICHUH.

10.6. VYcnoBus cyumiectBoBaHusi Toka. CTOpOHHHE

cuiel. 9.J1.C.
10.7. 3axon Oma JiyIsl HEOJTHOPOIHOTO YYACTKA IICTIH.
3akoH Oma A1 3aMKHYTOU LEMu.
10.8. [IpaBuna Kwupxrodha mns pacuera
pa3BETBIICHHBIX LIETIEH.
Moayas 6-10. Ilo BpiOOpY nmpenogaBareJisi
M3 IaHHOT0 CIIUCKA BbINOJIHsAETCS 7-8 TecToB.

11. MarHuTHoOe noJjie B BaAKyyme

11.1. MarHutHOe TIOoNe. MarHuTHas WHAYKIHSL.
JIMHUY MarHUTHON WHYKIIUH.

11.2. 3axon buo—Capapa—Jlamaca.

11.3. HanpspkeHHOCTB MarHMTHOTO OJIS.
MarsutHoe Toje HpsSMOro TOKa, KPYroBOrO TOKa,
COJICHOMJIa C¢  TOKOM. MarHutHoe  molie
JBIDKYILIETOCS 3apsja.

11.4. upkynauust BeKTOpa MarHUTHOW HMHIYKLUH.
MarsuTtHoOe ToJIe JJIMHHOTO COJICHOHIA U TOPOH/IA.

11.5. Tlonms BuxpeBble W mOTeHHHaIbHBIE. [lOTOK
BekTOpa MarHuTHOM wmHAykuuu. Teopema [aycca
JUTSL MarHUTHOTO TIOJIAL.

12. DJeKTpOMArHUTHAs HHIYKIMS

12.1. DnexTpoMarHuTHas WHAYKUUs. BeiBon 3akoHa

SIIEKTPOMAarHUTHOW  MHAYKIMU M3  3aKOHA
COXpaHEHHUS YHEPTUH.



12.2. TIpaBuno Jlenua.
12.3. D A.C. wHAYKOIMH B  JBWKYIIHXCA H
HETIOJBIKHBIX ITPOBOIHUKAX.
12.4. IlpuHUUO ACHCTBHS T€HEPATOPOB IIEPEMEHHOIO
TOKA.
12.5. BuxpeBble TOKH.
12.6. HWuayKTUBHOCTh KOHTypa. WHIYKTHBHOCTH
COJICHOHIA.
12.7. SIlBnenue
CaMOWH/TyKIIUH.
12.8. Toku mpHu 3aMbIKaHUM U Pa3MBIKAaHUW LEMH
MOCTOSIHHOTO TOKA.
12.9.  SIBnenue
TpancdopmaTopsl.
12.10. MarnuTHas 3HEprus Toka. [II0THOCTH SHEPrUM
MarHUTHOTO TOJISL.
13. MarauTHoOe 1oJje B BelecTse

13.1. MarHuTHbIe cBo¥icTBa BeniectBa. OpOuTaIbHbIC

Y CIMHOBBIE MarHUTHBIE MOMEHTBI DJIEKTPOHOB.

CaMOUHAYKIIHUH. 2.4.C.

B3alMHOU 170:010% 9017078

13.2. HamaranumBanwue MapaMarHeTHKOB "
JIMaMarHeTHKOB.
13.3. HamarHW4eHHOCTbD. MaruautHast

BOCHPHUHMYHBOCTD M MATHUTHAS IPOHUIIAEMOCTh
BEILIECTBA.

13.4. HanpspkeHHOCTh MarHUTHOTO moJist Liupkrynsms
HaNpPsHDKEHHOCTH (3aKOH TIOJIHOTO TOKA).

13.5. VYcnoswus Ha rpaHuIle pa3jiena AByX MarHETUTOB.

13.6. deppomarHeTnkn W UX cBoiicTBa. JoMeHHas

CTPYKTYpa.
13.7. MarHuTHBIH TUCTEpEe3uC. Pabora
nepeMarHHYMBaHUs (eppoMarHeTuka.

Marnutoctpuknus. Touka Kiopu. @epputsr.

14. Mexanuyeckue W  IEKTPOMArHUTHBIE
KOJIe0aHHS

14.1. YpaBHeHnue FapMOHHYECKUX
VYpyras u kBazuynpyrast CUia.

14.2. ludpdepennmanbHoe  ypaBHEHUE  JBIKCHHS
NPYXKMHHOTO MasTHHKA, €r0 pelIeHHe.

14.3. Ammmryna,  kpyroBas — dvacrora,  (asza
TapMOHHYECKOTO KOJeOaHusl.

14.4. BekropHas quarpamma.

14.5. DHeprusi rapMOHHUYECKOT0 KOJIeOaHHS.

KoneOaHuii.

14.6. MareMaru4eckuii MasiITHUK. dusznvecKuit
MasTHHK.

14.7. KonebareabHbIH KOHTYP.

14.8. Cnoxenue OJIMHAKOBO HaIpaBIEeHHBIX

KOJCOaHMM OXHOW YacTOThI, ONM3KHMX YacToOT,

KpaTHbIX  YacTOT. CnoxeHue  B3aMMHO
MEPICHANKYISPHBIX  KojeOaHui.  Durypsl
Jluccaxy.

14.9. Konebanusi npy>KMHHOTO MasiTHUKa C TPEHHUEM.
JuddepennnansHoe ypaBHEHHE €r0 IBUKECHUSL.
Pemienue ypaBaenus. KoadduieHt 3aryxanusi.
Jlorapudmudeckuit gekpeMeHT. J10OpOTHOCTb.
ITepuon 3aTyxarmux KojaeOaHU.

14.10.CBoGoaHble  3aryxarole  KojeOaHHs B
kosnebaTenbHOM KoHType. JuddepenimansHoe

YpaBHEHHE M €ro peleHrne. XapaKTepUCTHKH
3aTyXaHusl.

14.11.BoiHyX/I€eHHBIE KOJE€OaHUs OCIIILIATOpA O]
JIEUCTBUEM BHEIIHEH CHUHYCOUJANbHOW CHJIBL
JuddepenunansHoe ypaBHEHHE U €TO PELICHUE.
Awmrutyna u ¢aza BRIHY)KICHHBIX KOJIeOaHUH.
Pe3onanc. BbIHYXIEHHbBIE 3JE€KTPOMArHUTHBIE
Kosiebanus. YacTOTHbIE 3aBHCUMOCTH aMILIUTY T
TOKa, HANIPSDKEHUH, CABUTA (a3 MEKIY TOKOM H
HanpsHDKEHUEM.

15. IlepeMeHHbBIIi TOK
15.1. KBa3zucranuoHapHbIH TOK.
15.2. JleiicTByroree u
MEPEeMEHHOTO TOKa.

15.3. ComnportuBneHue, HAYKTUBHOCTh U €MKOCTH B

LEeNH EPEMEHHOTO TOKA.

15.4. 3akon Owma juis 1Ienei MepeMeHHOTO TOKa.

15.5. BekropHble muarpaMmbl U METOJ KOMIUIEKCHBIX
AMILTUTY]I.

15.6. Pe3onHaHC B MOCIIE0BATENBHOM U MapaJlIeIbHOM
LeTH.

16. YpaBuenuss MakcBesia
16.1. OcHOBHBIE  DKCHEPHUMEHTAJbHBIE  3aKOHBI
JNeKTpoMarHeTusMa: 3akoH  @Dapanes-MakcBenna,
3aKOH TIIOJTHOTO TOKa, TeopeMa OcTporpaackoro—
laycca s CTaTMUECKOTO — 3JEKTPHUUYECKOTO U
MAarHuTHOIO MOJIEH.

16.2. ®wusuueckuid CMBICT KaXJIOTO W3 YPaBHEHUH
Makcsema.

16.3. Tok cMemieHus. YpaBHEHUs MakcBelia B
UHTETPAIBHON (popMe B cpelie U B BaKyyMe.

16.4. YpaBuenuss MakcBemna B anddepeHInaIbHON
(dbopmMme, uX poJIb.

16.5. Ilomnas cucrema ypaBHeHWH MakcBeria.

CpeaHee 3HAYCHHUA

DIIEKTPOMarHUTHbIE BOJIHBI. CsoiicTBa
AIEKTPOMArHUTHBIX BOJIH: TIOTIEPEYHBII
XapaKkTep 3JEKTPOMATHUTHBIX BOJH, CKOPOCTH,
TOJISIPHU3AIIHS, IUIOTHOCTD SHEPTUHU

ANIEKTPOMAarHUTHBIX ~ BOJIH, TIOTOK DHEPruH,
WHTEHCHBHOCTbH 3JIEKTPOMArHUTHBIX BOJIH.

17. Mexanuyeckue M  3JIEKTPOMATrHUTHBIE
BOJIHBI.

17.1. BoaHoBoe JIBUKEHHE.
MIOTIEpEYHBIE BOJTHBI.
pacnpocTpaHeHus! BOJIHOBOTO (poHTA.

17.2. BonHoBoe ypaBHeHHE. YpaBHEHHE ILIOCKOH
Oerymeii BOJHBI. J[nMHAa BONHBI, BOJHOBOE
YHCII0.

17.3. DOneprust Oerymeii Bonubl. IloTox »sHeprum.
Bekxrop YMoBa. IHTEHCUBHOCTB BOJIHBI.

17.4. Crosiune BONHBI. YpaBHEHHE CTOSYEH BOJHEIL.
V37161 U Ty4HOCTH cTOA4EH BONHBL. COOCTBEHHBIE
KOJIeOaHMS CTEPKHEH M CTPYH.

IIpononsHbIe u
CxopocTh

17.5. DnekTpoMarHuTHBIC BOJTHBL. YpaBHenune
IJTIOCKOM 3JIEKTPOMAarHuTHOM BOJNHBL. BoaHOBOE
ypaBHCHHE. da3zoBas CKOPOCTH

OJICKTPOMAarHuTHBIX BOJIH.



17.6. Bekrop YmoBa—IloitHTHHrA.
17.7. VicTouHUKH DSIEKTpOMAarHuTHbIX BojH. Illkarna
HNIEKTPOMArHUTHBIX BOJTH.
18. UnuTepdepenuusi

18.1. UnTepdepenuus BonH. KorepeHTHOCTH BOJIH.

18.2. Metonpl MONMy4YeHUs] KOTEPEHTHBIX MUCTOYHHKOB

cBeTa U HAOIIIOICHHUS HHTEPDEPCHITHH.

Obmme YCIIOBHS MHTEP(EPEHLIUOHHBIX

MakCUMyMOB ¥ MHHUMYMOB CBeTa JABYX

KOTEPEHTHBIX BOJIH.

WnTepdepeHIMOHHBIE TIOJIOCH! OT JIBYX LIEJIeH

Ha TUI0CKoM dKpane (Metox KOHra).

HuTtepdepenus B TOHKHX IICHKAX. Iloochr

paBHOTO HakjoHa. ITojoChl paBHOW TOJIIHUHBI.

Konbua Hetorona.

18.6. Tlpocseriienue ontuku. Mutepdepomerpsl.

19. In¢pakuus CBeTOBBIX BOJIH.

19.1. Mudpakums cBera. [lpunnun [rolireHca-
Openens. Hudpaxkums Dpenens. Meron 30H
Openens. udpakius Ha KPYTIoM OTBEPCTHU U
JIACKE.

18.3.

18.4.

18.5.

19.2. Iudpakumss DpayHrodepa Ha miend U Ha
UG PAKIIMOHHON PeTIeTKe.

19.3. CnextpanpHOe pasiokeHue. Pazpemaromias
CIOCOOHOCTH CHEKTPAILHBIX IPUOOPOB.

19.4. Nutepdepenuuss u audpakuus cBeTa MpH
royiorpa4ecKol 3ammucH M BOCIPOHM3BEACHUH
WHPOPMALIUH.

19.5. Jludpakiusi peHTreHOBCKUX Jyueil. dopmya
Bynsda-bparra.

20. B3anmopeiicTBHe CBeTa ¢ BelleCTBOM
20.1. EcrtecTBeHHBII ®  MOJSPU30BAHHBIN
IonspusaTtopsl. 3akoH Mairoca.
[lonsipuzanust cBeta TPH  OTPAKEHUH H
MpeoMJIeHIH cBeTa. 3akoH bprocrepa.
[onspuszanus cBeTa npu JIBOMHOM
nydernpenomineHun. [loasipu3anroHHbie TPU3MBI
Y TIOJISIPOMIBL.
HckyccTBennas
O dext Keppa.
Onrtuyeckas akTHBHOCTB. BpalieHune miockocTu
nosspu3aiuu. Iddext Dapazes.
B3anmopeiicTBue 3JIEKTPOMArHHTHBIX BOJH C
BemiectBoM. Jlucmnepcus csera. Hopmanbuas u
aHOMAaJIbHAS TUCTIEPCHSL.
OnemeHTapHas JNEeKTPOHHAS
JUCTIEPCHH.

[Tornomenue ceta. 3akoH byrepa.

CBeT.
20.2.

20.3.

20.4. ONnTHYeCKass  aHU30TPOIHA.

20.5.

20.6.

20.7. TeopHst

20.8.

21. TensioBoe u3ryyeHue
21.1. Uznyuenue yepHoro tena. OCHOBHbBIE CBOWCTBA U
XapaKTePUCTUKU TETIIOBOTO W3ITyYCHHUSL:
AJIEKTPOMArHUTHAS TPUPOJA TEIUIOBOTO W3ITYyUCHHUS,
PaBHOBECHOCTb, Jy4eUCIyCKaTelbHas (CHeKTpajbHas
IUIOTHOCTh SHEPreTHYECKOM CBETUMOCTH)
JTydernoryiomareibHas  CIIOCOOHOCTh.  AOCOIIIOTHO
YepHOeE TeJ0, CEpoe TeIO.

21.2. Tpasuio IIpeBo, 3axon Kupxroda.
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21.3. 3akon Credana-bonbiiMana. 3aKOH CMEIICHHS
Buna.

21.4. ®opmyna Buna, popmyna Penesi—/Txunca.

21.5. KBanroBas runote3a I[lnanka. ®opmyna [Tnanka
JUTSI TETUIOBOTO M3ITyUCHUSI.

21.6. OnTryeckas IHPOMETPHSL.
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JK3aMeHANMOHHBbIE Bonmpochl: Ddu3uka. 2-3-if ceMecTpsbl

1. Mexanuyeckoe nBrkeHHe. (OCHOBHBIE KHHEMAaTUYECKHE XapaKTEPUCTHUKU M.T.
Ilepemenienue, CKOpOCTb, HOPMAJbHOE W TAaHIE€HUMAJbHOE YCKOPEHMS YacTHIpl MpHU
KPUBOJIMHEHHOM JBMKEHUU. BpamarenbHoe JBUKEHUE M.T.

2. 3akonbl Hetorona. [Ipunnmn otHocutenbHOcTH ['amunes. IIpeoOpasoanue [ 'amumes.
Kitaccnueckuii 3akoH cioxxeHus: ckopocrtel. [lepsiii 3akoH HeroToHa. IloHATHE MHEPLUMATBHON
cucteMbl orcyera. Macca. Bropoii 3akoH HeroroHa. Mmnynec Tena. YpaBHEHUE ABUKCHUS.
Tpertuit 3akon HetoTona. OcHOBHas 3a7ja4a TUHAMUKH M.T.

3. 3aKOH COXpaHEHUs] UMITYJIbCa U €ro MPUMEHEHHE. 3aKOH JABMKECHUS IIEHTPa UHEPIUH.
PeakTuBHOE IBUKEHUE.
4, Pabora. MommHuocte. Kunernueckas W moTeHIManbHass dHeprus. lloTeHmuanbpHas

sHeprus ynpyroctu. I[loTeHnuanbHas sHeprus TAroreHusa. CBsA3b NOTEHUHUAIBHON CHIIBI C
NIOTEHLINAJIbHON YHEPTUEH.

5. 3aKkoH COXpaHEHHS SHEPTHH B MexaHuke. KoHcepBaTHUBHBIE U TUCCUTTIATUBHBIC CHCTEMBI.
Buytpennsis sHeprusi. OOuieu3nyeckuil 3aK0H COXpaHEHUs! JHEPTHHU.
6. MOMEHT CHJIBI ¥ MOMEHT UHEPIIMH TeJla OTHOCUTEIIBHO OCH. Y pAaBHCHHE JABUKCHUS TeElIa,

BpaIaromerocs BOKPYT HCHOHBHH(HOﬁ OCH. Pa60Ta, MOIIHOCTb, KMHCTHUYCCKAsl DHCPIUA IIPH
BpamaTCJIbHOM ABUKCHUU.

7. MowmeHT umnyibca. 3aKOH COXpaHEHHs] MOMEHTa UMITyJibca. J|BI)KeHUE B LIEHTPATIbHOM
oJIE.
8. OcnoBuble monoxkenus MKT. Mogens wuaeansHoro rasa. OCHOBHOE ypaBHEHHE

MOJICKYJIIPHO-KMHETUYECKOW TEOpUH. YPaBHEHHWE COCTOSHMS HJICATbHOTO Ta3a. 3aKOHbI
UJICAJIbHBIX Ta30B.

9. WUneanbnpiii Ta3 B cunoBoM mnoje. Pacnpenenenue bonsumana. bapomerpuueckas
dbopmyna. MakcBeIIOBCKOE paclpeeieHre MOJEKYT HAEaTbHOro raza mo cKopocTsM. OmbIT
IITepHa.

10.  IlepBoe Hauano TepMoAMHAMHUKH. BHyTpeHHsst sHeprus. PaboTa raza npu u3sMeHEeHUH
ero oowema. Temnora. TemnmoemkocTs. IlpumeHeHue mnepBoro Havajla TEPMOAMHAMUKH K
M30IIpOIIECCaM.

11. Bropoe nHauano tepmoanHamMukd. Temnossle MamuHbl. [lukn Kapro. OHTponus.
CratucTU4eckuii CMbICI BTOPOTO Hadyajla TEpMOJIMHAMUKH. DHTPOIUS KaK KOJIMYECTBEHHAs Mepa
CTPEMJIEHHSI OT MOpPAJKA K XAOTMYHOCTH B COCTOSIHUM TEIUIOBOro paBHOBecHs. [IpmHiun
BO3PAaCTaHUsl SHTPOIMH OTKPBITON CUCTEMBI.

12.  Tsepmbie Tenma. CTpoeHHE KPUCTAIMYECKUX U aMOpP(QHBIX TBEPABIX  TEIl.
Kpucrannuueckue pemerku. Tumbl KpuctaiioB. JlepekTbl KpUCTaNIMYECKOW PEIIETKH.
Tenno€MKOCTb KPUCTAILIIOB

13. DJeKTpocTaThKa. DIEKTPUUYECKUHN 3apsii. 3aKOH COXpaHeHMs 3apsaa. 3akoH Kynohna.
HampsokeHHOCTB M TOTEHIMA 3JIEKTPUUYECKOTo nois. [IpuHimn cynepnosunuu.

14. Teopema Octporpanckoro — [aycca mus monst B BakyyMe u ee npuMeHeHue. [lone
PaBHOMEPHO 3apsHKEHHBIX TeJ: HUTH (LIMJIMH/IPA), IFIOCKOCTH, Cepsl, Iapa.

15.  Jlwonektpuku. [lomspuzanms nuanextpukos. [lonsipu30BaHHOCTB, AHMAIEKTPUYECKAS
BOCIIPUUMYHMBOCTD, JUAJIEKTPUUECKAs MPOHMUIIAEMOCTh BEIECTBA. BEKTOp 3JIEKTPUUECKOTO
CMELIEHUS, U X CBSI3b C BEKTOPOM NOJIIPU30BaHHOCTH. Teopema ["aycca 1 1oist B TUAIEKTPUKE.

16.  IIpoBOogHMKHM B  2JIEKTPOCTATUYECKOM  IIOJIE. DNEKTPOEMKOCTh  ITPOBOJHMKA.
KonneHcaropsl. DHeprus 3apsyKE€HHOTO IMPOBOJHMKA. DHEPrus 3apsKEHHOTO KOHIEHCATOopaA.
OHeprus 31eKTpuueckoro mnoist. O0beMHas INIOTHOCTh YHEPTUH.

17.  DOnextpuueckuii ToK. 3akoHsl Oma u Jxoyns—Jlennma B muddepeHnuanbHOl H
UHTETpalbHOM  (opMax, Hu UX OOOCHOBaHHME C TO3MIMHA  KJIACCHUECKOW  Teopuu
JNEKTPONPOBOAHOCTH  MeTauioB. ComnportuBneHne npoBoaHuka. IlocienoBarenpHoe H
[apaJuIeJIbHOE COEUHEHNE COIIPOTUBIICHUN.

18.  VYcuoBusi cymectBoBaHua Toka. CroponHue cunbel. J.JI.C. 3akon Owma mis
HEOJHOPOAHOTO ydacTKa uenu. 3akoH Owma ans 3amkHyTod nenu. IlpaBuma Kupxroda mis
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pacueTa pa3BeTBJICHHBIX Leneil.

19. MarnuTHoe nosie. MarHuTHas MHIYKIUSA. JIMHUY MarHUTHOM MHTyKITUH. 3aKoH bro—
Capapa—Jlamnaca. HampsikeHHOCTh MarHUTHOTO 1oJisl. L{upkysnsnus BeKkTopa MarHUTHOM
uHaykuuu. Ilons BuxpeBble U moTeHnuanbHble. [I0TOK BeKTOpa MarHuTHOM MHAYKIMH. Teopema
["aycca 11 MAarHUTHOTO 110JIS1 B BAKyyMe.

20. CumoBoe nerictBue MarHutHoro mois. Cuna Awmmepa, cuna Jlopenna. PaGora mo
NEPEMELICHUIO IIPOBOIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.

21. DnexkTpoMarHUTHas HHAYKIHS. 3aKOH 3JIeKTpoMarHuTHoW nuaykiuu. 2.J1.C. uHIyKIuu B
JBIKYLIUXCS W HEMOABWXHBIX NMPOBOAHMKAX. IIpuHIMI AelicTBUS IeHEpaTOpPOB MEPEMEHHOIO
TOKA.

22. HayKTUBHOCTH KOHTYpa. MHIyKTHUBHOCTH conenona. SBnenne camonnaykiuu. J.J1.C.
CaMOMHAYKIMU. MarnurtHas sHeprus Toka. [NI0OTHOCTh S3HEpPruM MarHUTHOTO MOJIS.

23. MarnuTHble cBoiicTBa BemiecTBa. OpOWTaiIbHBIE W CIIMHOBBIE MAarHUTHBIE MOMEHTHI
3JeKTpOHOB. HamarHuuuBaHue mapaMarHeTMKOB Y JIMAMAarHeTUKoB. HaMarHM4eHHOCTb.
MaruauTHas BOCOpUMMYUBOCTh U MarHUTHAs IPOHUIIAEMOCTD BellecTBa. dDeppoMarHeTUKu U ux
cBoiicTBa. JlomeHHas CTpyKTypa. MarHUTHBIN TUCTEPE3UC.

24. Ousnueckue OCHOBBHI TeopuH MakcBemna sl DJIEKTPOMAarHUTHOTO TONA. 3aKOH
JJIEKTPOMArHUTHOM WMHAyKuuU B ¢dopme MakcBemna. BuxpeBoe snexkTpuueckoe mosie. 3aKOH
noJHOro ToKa B popme Maxkcsemna. Tok cmemenus. Cucrema ypaBHeHHd MakcBeria.

25. CBoboaHble MexaHUYecKHe KojeOaHus 6e3 TpeHUs W MpH HATU4YUU TPEeHUs. Ympyras u
kBazuynpyras cuia. Juddepenunanbapie ypaBHEHHS ABIDKEHHS IMPYKHMHHOTO MAasiTHHKA C
TpeHueM U 0e3 TpeHUs U WX peuieHus. AMIUIUTYJa, KPyroBas 4acTtoTa, (a3za rapMOHHUYECKOTO
konebanus. Koadpdunment 3aryxanus. Jlorapudmuueckuii nekpement. JloopotHocTs. [lepuon
3aTyXarlux KoaeOaHuu.

26. BpIHYXIeHHBIE MEXaHWYEeCKHe  KoJeOaHHs OCIHJUIATOpA TOJ| JEHCTBHEM BHEIIHEH
cuHycouaanbHOU cuibl. uddepeHunanbHoe ypaBHEHHE M €ro peuieHne. AMIUIMTYAa U ¢asa
BBIHYX/ICHHbIX KojeOaHuil. Pezonanc.

27. BbIHY)XJI€HHbIE DJEKTpOMarHUTHble KojeOaHus. IlepemeHHblt TOK. YacToTHBIE
3aBUCHUMOCTH aMIUINTY/]l TOKa, HAllPsLDKEHUH, cIBUra a3 MeX/1y TOKOM U HANPSKEHUEM.

28. BonnoBoe nBuxeHue. [IpogonbHble U monepednsie BoJHbI. CKOPOCTh pacpOCTpaHEHUS
BOJIHOBOTO ()poHTa. YpaBHEHHE IUIOCKOM Oerymieil BoJIHBL. J{JMHA BOJIHBI, BOJIHOBOE YHCIIO.
BonnoBoe ypaBHeHue. [I1oTHOCTh mOTOKA 3HEPrUH (BeKTOp YMOBa). IHTEHCUBHOCTD BOJIHBI.

29. DneKTpOMarHWTHBIC BOJHBI. YpaBHEHHE TUIOCKON 3JIEKTPOMAarHUTHOW BOJHBI. BoiHOBOE
ypaBHeHue. Pa3oBasg CKOPOCTb JJIEKTPOMArHUTHBIX BOJH. Bekrtop VYmosa-IloitHTHHra.
HcTouyHUKY 351eKTpOMarHuTHBIX BOJH. [1Ikana anekTpoMarHuTHBIX BOJIH.

30. I'eomerpuueckas onTUKa. 3aKOHbI TEOMETPUUECKONW ONTHKH U UX MPUMEHEHUE (IPU3MBI,
IUIOCKHE U cepUUecKue 3epKaia, JIMH3bI).

31. Unrepdepennuss BonH. KorepeHTHOCTh BOJMH. MeTOJbl MOJyYeHHS KOTEPEHTHBIX
HMCTOYHUKOB cBeTa U HaOmoaeHus uHTepdepeHuuu. OOmue yciaoBUS HHTep(EpPEeHIIMOHHBIX
MaKCMMYMOB U MUHUMYMOB CBE€Ta JIBYX KOT€pEHTHbIX BOJH. IHTEepdepeHIrs B TOHKUX TUICHKaX.
[Tonocel paBHOTO HakinoHa. [Toockl paBHoM TonmmHeL. Konbsiia HeroToHa.

32. udpakuus ceera. Ilpunmun [roiirenca-®penens. Meron 30n @penens. dudpaxuus
Openens. Judpakuus OpayHrodpepa Ha menu 1 Ha JudpakiuoHHoN pemeTrke. CriekTpanbHOe
pa3IoXKEHHE.

33. EctectBennsIii u monmsipu3oBaHHbIN cBeT. [lomspuzatopsl. 3akon Mamroca. [Tonsipuszanus
CBETa IpH OTPAXECHMHM M IPEJOMIIEHHMHM cBeTa. 3akoH bprocrtepa. Ilomdpuzanus cera npu
JBOITHOM JtydenpesnomieHud. [lonspu3anmoHHble TPU3MBI U MTOJIIPOUIBI.

34. BsaumopelcTBHE 3JIEKTPOMAarHUTHBIX BOJIH C BemecTBoM. Jucnepcus ceera. HopmanbHas
Y aHOMaJIbHAs AUCHEPCHs. DIIEMEHTAPHAs dJIEKTPOHHAS TEOPHUSI TUCIIEPCUN.



