MHWHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUUCKON QEJIEPAITMU
DenepaibHOe rocy1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE yUpeXxIeHHe BbICIIEro npohecCHOHATBHOTO
obpazoBanus

«lanbHeBoCTOYHBIN (enepanbHbIii YHHBEpPCHTET»

(IBOY)

IIKOJIA ECTECTBEHHBIX HAVK

«COI'JTACOBAHO»! «YTBEPXJIAIO»
PykoBoauress OI1 3asenylomuii kadeapoit
DJIEKTPOHHKH U CPEICTB CBSI3H

é/ __ Cranenko JII.___ Crauenko JI.T.
(moamnuce) ’ (P.H.0. pyk. OIT) (noxnuCs) (P.H.0. 3as. kag.)
«O%» Ob 2015 r. «O'Sy O 2016 -

PABOYAS ITPOI'PAMMA YUYEBHOM JACIIAIIJIUHBI
dusuka

Hanpassienne noaroroskn 11.03.02 HH}pOKOMMYHHKANNOHHBIE TEXHOJIOTHH U CHCTEMbI CBSI3H
PopmMa NOArOTOBKH 3204HAas

kype 1.2

Jekumn 18 (wac.)

NpaKTUYECKUe 3aHATHs 24 yac.

71aGopaTopHbIe paGoThl__He MpeaycMOTPEHO YueGHbIM IJIaHOM

B TOM HucIe ¢ Henonb3osanneM MAO nex._ 12 /np._18_ /na6. Jac.
B TOM YHCJIC B 3JIEKTPOHHO# (opMme Jiek. /mip. /nab. yac.

BCEro 4acoB ayAMTOPHOM Harpysku___ 42 yac.

B TOM 4uCJI€ C ucronb3oBanueM MAO _ 30 wac,

B TOM YHCJI€ B 3]IEKTPOHHON (opMe He MPeayCcMOTpEHO
camocTosTeNbHas pabora 246 Jac.

B TOM YHCJIE Ha TIOATOTOBKY K 3Kk3amMeHy 18

KypcoBas paboTa / KypcoBOi MPOEKT He NpeyCMOTPEeHO
3a4eT HE NpeayCcMOTpPEHO

9K3aMeH kype 1.2

PaGouas nporpamMma cocTaBlieHa B COOTBETCTBUM C TpeGoBaHuaAMH DenepanbHOro rocyaapCcTBEHHOTO o0pa3oBaresibHOro
CTaHJApTa BBICIIEro 00pa3soBaHus, yTBEPHKAEHHOTO PHKA30M Munucrepctsa o6pasosanus u Haykn P® ot 06.03.2015 Ne
174

Pabouas nporpamma o6cyxkeHa Ha 3acenanum Ka(epbl SNEKTPOHUKH M CPEICTB CBA3M MPOTOKO No ’_5 or
«QA » SR 2015 r.

3aBenyrowwmii kadeapoi obuweit husmku B.B. Kopouenues

Cocrasurens gouent [aiinaii JLU.




OobopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouas mporpaMma nepecMoTpeHa Ha 3acelaHUH Kadeaphl:

IIpoTokomn oT « » 20 1. Ne

ZaBenyroiuii Kadeapoit 00tIeH Gu3uKH B.B. Kopouenrien
(moamucs) (H1.0. ®amumnms)

I1. PaGouasi nporpaMMa nepecMOTpeHAa HA 3acefaHMH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyromuii kKadeapoi 00mel Gu3nuKu B.B. KopoueHiie
(moammuce) (1.0. ®amuius)



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 for universities. Mechanics and Molecular Physics
[Electronic resource]: textbook / V.A. Nikerov. - Electron. text data. - M.: Dashkov and
K, 2014. - 136 c. http://www.iprbookshop.ru/14630.html

2) Zyuzin A.V. Physics. Mechanics [Electronic resource]: textbook for universities
/ AV. Zyuzin, S.B. Moscow, V.E. Turov. - Electron. text data. - M.: Academic Project,
2014. - 436 c. http://www.iprbookshop.ru/36623.html

3) Barsukov V.1. 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, ELS DIA, 2014. - 248 p. http://www.iprbookshop.ru/63918.html

Form of final control: exam



AHHOTaIMS K padoyeil mporpaMmme QUCHMILIMHBI
«Duzuka»

HucnuniauHa «®Pusznka» paszpaboTaHa Uil CTYACHTOB, OOydYaromMXcs IO
HanpaBJICHUIO IIOJITOTOBKU HaIpaBJICHUS IMOJITOTOBKU 11.03.02
NH()OKOMMYHUKAITMOHHBIE TEXHOJOTMH W CHUCTEMBI CBs3M, Npoduiab «CHCcTeMbl
PaIrOCBsI3U M PAJMOJIOCTyNa» M BXOAUT B 0a30Byl0 4dacTh bioka 1 JIMCIUIIIMHBI
(Mmomynn) yueOHoro miana (b1.5.14).

[Iporpamma kypca "®usuka" cocraBieHa B COOTBETCTBUU C TpPeOOBaHUSIMU
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa BBICHIET0 MPOQPECCHOHATBLHOIO

oOpa3zoBaHus.

OO61mast TpyI0EMKOCTh COCTaBIISIET & 3.€., 288 4acoB (BKJIIOYAsi CAMOCTOATEIbHYIO
pabory), peanusyetcs Ha 1 u 2 kypce. Y4ueOHBIM IJITAHOM IIPETYCMOTPEHBI JIEKIIMOHHBIC
sarsaTHs (18 waca), mabopaTopHbie pabOTHI (HE MPEAYCMOTPEHO YYEOHBIM IIJIAHOM),
npakThdeckue pabothl (24 waca), camocTosTelIbHas pabora CTyaeHTOB (246 uyaca).

CDopMa HpOMG)KYTO‘-IHOﬁ aTTCCTallut — DK3aMCH.

Jucuurnraa «PU3KKa» ONMUPASTCs HA yKE U3YUYCHHbBIE TUCLUILIMHBI, TAKUE KaK
«Marematukay, Kypc (PU3MKH IMIKOJIbHON TIporpamMmbl. B cBOIO ouepens oHa SIBISETCS

(((bYH)IaMCHTOM» JJI1 U3YUYCHUST JUCHUITIIMHBI «Xumus paaupoMaTepualioB» 1 JpyIrux.

CoaepxcaHI/Ie JUCHUILNIMHBI OXBATBIBACT MU3YUCHHC CICAYIOMINUX Pa3acioB: OCHOBEL
MCXaHHKH, MOJICKYJIApHAsA (1)I/I3I/IKa u TCPMOANHAMHUKA, QJICKTPOCTATHUKa,
QJICKTpOAMHAMHUKA, KOJICOAHUS W BOJIHBI, OIITHKA, KBAHTOBAasi MCXaHHKa, 3JICMCHTHI

bu3uKK TBEPAOTO TEJa U DIIEMEHTHI SIFICPHON (DU3UKH.

Heap aucuumiIdHbl — GOPMHUPOBAHUE Y CTYJICHTOB SICHBIX IMPEACTABICHUN 00
OCHOBHBIX IMOHATHSX M 3aKOHAX (PU3HUKH, CTUIIS (PU3UIECKOTO MBIITUICHHS, COBPEMEHHOM
Hay4YHOW KapTuHbl Mupa. Kypc (QU3MKM NODKEH NMPUBHBATH CTYACHTAM BBICOKYIO
KyJIbTYPy MOJCIUPOBAHUS BCEBO3MOXHBIX SIBJICHHUH W MPOIECCOB, 3HAKOMHUTH C
HAayYHBIMH METOJIaMH, a TakKXe IMOJArOTOBUTh OOIIETEOPETUUECKYI0 0azy s
MPHUKJIATHBIX ¥ MPOPHINPYIONUX TUCIUIUINH (paauo, TCICBHICHUE, CBSI3b).

3agaum:

— HW3yYCHHE OCHOBHBIX (PU3UYECKHUX SBJICHUM, OBIaZcHUE (yHIAMEHTAIbHBIMU
MOHATUSIMHU, 3aKOHAMH U TEOPUSIMH KJIACCHUYECKOW W COBPEMEHHOW (DU3UKH, a TaKKe
MeTOMaMH (PU3NUECKOTO UCCIIEAOBAHMS;



— OBJIQJICHUE MPUEMaMU U METOJJAMH PEIICHUs] KOHKPETHBIX 3a/1a4 M3 Pa3InYHbBIX
oOnacreit GU3UKHY;

— (opMUpOBaHNE HABBIKOB MPOBEACHUS (PU3UIECKOTO IKCIIEPHUMEHTA, OCBOCHHE
Pa3IMYHBIX THUIIOB U3MEPUTEIEHON TEXHUKU;

— TI0Ka3 Hepa3phIBHOW CBSI3U (DU3UKU U TEXHUKH.

JJ1s yCTIenTHOTO U3y4eHUs TUCIUTUTHHEI « DU3UKa» Y 00yJIaroIIUXCs TOMKHBI ObITH
3HaHHWE OCHOB Kypca (HU3UKH M MaTEeMaTHKUA CpefHeil o0meo0pa3oBaTeIbHON IITKOJIBI
WIH cpeHeTro npodeccrnoHanbHoro odpaszoBanus. Kypc husnku HaumHaeTcs co IepBOTro
Kypca W TpeamnojiaraeT 3HaHWE Hadajl MaTeMaTHYeCKOro aHaiHu3a, aHaJTUTHYECKOU
reoMeTpun (BEKTOPHOUW anreOphl) B 00BEME OJHOTO IMPEAMISCTBYIOMIETO CeMecTpa
oOyuenus (mpousBojHas, AuddepeHman (yHKIUU OJHOW M MHOTUX MEPEMEHHBIX,

uHTerpai, auddepeHIraabHbpe YpaBHEHU).

B pesynbrare m3yueHus AaHHOW JUCIUIUIMHBI y OOydarouuxcsi (GOpMUPYIOTCS

CJICAYIONINE KOMITETEHIIUHU (PJIEMEHTHI KOMITETCHITUH ).
Ko u popmysinpoBka
KOMIICTCHIIMU

Tansl (l)OpMPIPOBaHI/Iﬂ KOMIIETCHIIUHA

OCHOBHBIE (PH3MUECKUE 3aKOHBI;

OCHOBHBIE METO/IbI ¥ IPUEMBI IIPOBEIACHUS
(PU3UYECKOTO IKCIIEPUMEHTA U CITIOCOOBI 00pabOTKH
3Haer HKCIEPUMEHTANIbHBIX JIaHHBIX;

OCHOBBI B3aUMOCBSI3H (DU3HUKH C TEXHUKOH,
IPOM3BOJICTBOM U JIPYTHMHU HayKaMH

HanOoJee BaKHbIE U (DYHIAMEHTAIbHBIE JOCTIKEHUS
¢bu3nueckoil Hayku

OIIK-2

CIOCOOHOCTBIO PeIIaTh
CTaHJapTHBIE 3a/1a4H
npodeccuoHaIbHON

JeSITENBHOCTH Ha OCHOBE
MPUMEHSTH 3aKOHBI QU3UKU ISl OObSICHEHUS

Pa3JIMYHBIX TPOUECCOB,

Vmeer MNPUMCHATH JTIOTMYCCKHUE NPUCMbI MBIIIIJICHUSA - aHAJIN3
W CUHTC3 IIPpU PCILICHNHU 3a/1a4;

HAay4YHO 00OCHOBBIBATh IMPUHHUMACMBIC METO/IbL
peHicHuA HpO(i)CCCI/IOHaJ'IbHBIX 3aga4

WHPOPMALMOHHON U
OoubrorpadnIeckoit KyJIbTyphl
C IPUMEHEHHEM
WH(POKOMMYHHKAIIMOHHBIX
TEXHOJIOTHI M C y4ETOM

OCHOBHBIX TpeOOBaHUil
METOaMH TEOPETHUECKUX U IKCIIEPUMEHTATIBHBIX

WCCJICIOBaHMH B (PU3HKE;

HABBIKAMU pPEeIIeHHs 3a/1a4 MPOPECCHOHATHHON
JACATCIIBHOCTH C MPHUBJICYCHHUEM COOTBECTCTBYIOLIETO
(bu3UKO-MaTEMATHYECKOTO anmapaTa

nHPOPMALMOHHON 0€30MacHOCTH
Bnaneer

Jlnst popMupoBaHUST BBINICYKA3aHHBIX KOMIIETCHIIMM B paMKaxX JUCITUTUIMHBI
«Ha3Banue» TPUMEHSIOTCS CIAEAYIOMNUE METOABl AKTUBHOTO/ HMHTEPAKTHBHOTO
Oo0yYeHUS: «JIeKIUsI-0ecea, «TUCKYCCUSD».

|. CTPYKTYPA U COAEP KAHUE TEOPETUYECKOM YACTH KYPCA



YACTH 1
1. BaeneHnme. du3nyecKkue 0OCHOBBI MEXaHUKH. (2 4acoB)

1.1. ®usuka kak Hayka. MeTonbl (PM3HYECKOTO HMCCIEJOBAaHUS: ONBIT, THIOTE3A,
JKCIEpUMeEHT, Teopusi. Ousuka n maremaruka. Pusuka u ecrectBo3Hanue. Ousnka u
bunocodus. Iranel uctopun Guznku. Ponb GU3MKKA B pa3BUTHH TEXHUKU W BIIHSTHHUC
TEXHUKHU Ha pa3BuTHe Hu3uku. Posb pusnku B 00pasoBanuu. CTpyKTypa U 3a7a4u Kypca
¢busuku. (0,25 gac)

1.2. Tlpenmer mexanuku. Knaccuyeckas v kBaHTOBasi MexaHuka. KnHemaruka u
nuHaMuKa. Mojenu MeXaHUKH: 4YacTula (MaTepualibHas TOYKa), CHUCTeMa YacTHIl,
abCOJIIOTHO TBEPJIO€ TEJIO0, CIUIONIHAS cpeia. DneMeHThl KuHemaTuku. Cucrema oTcuera.
Bektopubie (usnyeckue BenuuuHbl. [lepemenieHue, CKOpoCTb, HOpPMajdbHOE U
TaHTCHIIMAIIbHOE YCKOPEHUS YaCTHIbI TpPU KPUBOJIMHEHHOM JIBUKEHUU. YTJOBas
CKOpPOCTb U YTJIOBOE€ YCKOPEHUE NMPU JIBMKECHUU MO OKPYKHOCTH, UX CBSI3b C JTUHEUHOMN
CKOpPOCTBIO M JINHEMHBIMU YCKOpeHUsMU. [locTynarenbHoe u BpalaTeabHOe ABUKECHUE
tBepaoro Tena. (0,25 u).

1.3.Onementsl auHamuku. [lepBwiii 3akoH HproTona. [loHsATHE WHEpHHATBHONI
cucteMbl otcuera. Macca. Bropoii 3akoH Herotona. Tpetuit 3akon Hetotona. Ummynbe
Tena. YpaBHeHHE NBHKeHUsA. OCHOBHAs 3ajada JUHAMHUKA. Ponb Ha4anbHBIX yCIOBHM.
Kitaccuueckuil MpUHLINN NIPUYUHHOCTU. 3aKOH COXPAHEHHUS UMITYJIbCA. 3AKOH JIBUKECHUS
neHTpa nHepuun. CaMOCTOSITENIbHO: peakTuBHOE ABMKeHHe. Dopmyna [{HnoakoBCKoro.
(0,25 u).

1.4. Pabora. Momuocts. Kunernueckass »Heprusi. DHEPrusi B3aHMOJICHCTBHSL.
[MorennuanbHast sHeprus ynpyroctu. [loreHumanshas sueprus tarorenus. (0,25 u).

1.5.CBs13p OTEHIIMAIBHON CHJIBI C TIOTCHITMAIBHON dHEpPTrueil. 3aKOH COXpaHeHHUS
SHEpruu B MexaHuke. CBA3b 3aKOHOB COXPAHEHUSA C CHUMMETPHUEN MPOCTPAHCTBA U
BpeMeHU. KoHcepBaTMBHBIE UM JUCCHUIATUBHBIC CHUCTEMbl. BHYTpeHHSsT »HeEprus.
OOmedusnuecknii  3aKOH  coxpaHeHuss dHepruu. [loTeHuuandbHBIE  KpPUBBIE.
CamocrosiTenbHO: ynpyruid u meynpyrui yaap. (0,25 ).

1.6.YpaBHeHME NBWKCHHS TeJa, BPAIIAIOIIETOCS BOKPYT HEMOABHUKHOW OCH.
MOMEHT CHJIBI 1 MOMEHT HHEPIIMH Tejia oTHocuTebHO ocH. (0,25 ).

1.7.MomMeHT uMmIylbca. 3aKOH COXpaHEHUsS MOMEHTAa UMITyJibca. J[BM)KEHHE B
[EHTpAIbHOM TMoJie. PaboTa, MOIIHOCTh, KUHETHYECKAsE SHEPIHsl MPHU BpallaTeIbHOM
nemxernd. (0,25 ).

1.8.CamocTosiTenbHO: 3aKk0H BeeMupHoro tsrotenus. [ paBUTaliMOHHOE TOJIE U €T0
xapakTepucTuku. Pabora rpaBuTanMOHHBIX cwi.  [loTeHnManbHas  dHEPrus
IPaBUTALMOHHOIO B3aUMOJIEUCTBHS. HanpsskEHHOCTH M MOTEHIMAI TIOJISI MATEPUATIBHON
touku. 3akoHbl Kerepa. Kocmuueckue ckopocTi.

1.9.HeunepumanbHbie cucteMbl oTcueTa. Cuibl nuHepumu. Bropoii 3akoH HeroToHa
JUIT  HEUHEPLUMAIBHBIX CHUCTEM OTCUeTa. OKBUBAJICHTHOCTh HMHEPIUATIBHBIX U
Taroteronx macc. KoHuenuuu oOuieil Teopun OTHOCUTENbHOCTU. [IposiBneHue cui
uHepiun. Llenrpobexnas cuna uaepuuu. Cuna Kopuosmca. (0,25 u).

2. MoaekyasipHasi pu3nKa ¥ TEPMOIMHAMHUKA. (2 4acoB )



2.1.JluHaMuYecKre U CTaTUCTUYECKHE 3aKOHOMEPHOCTHU B (u3nke. MoliekynsipHas
busuka u TepMoauHamMuka. TepMoanHamMuveckue mapaMmerpsl. Temmneparypa. Mojenb
uaeanpHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJIPHO-KMHETUYECKOW TEOPHH.
YpaBHEHHUE COCTOSHHS UCATLHOTO Ta3a. 3akoHbI uacanbHbIX Ta3oB (0,25 yaca).

2.2.WneanpHpli Ta3 B cwioBoM mojie. Pacnpenenenue  bonbimana.
bapomerpuueckas popmyna. MakcBelIOBCKOE pacrlpeeleHue MOJEKYJ HI€alTbHOTO
raza 1o ckopoctsam. OmbiT [lITepna (0,25 waca).

2.3.IlepBoe Hawano TepmoauHamuku. BHyTpennsas sHeprus. Pabora rasa mpu
n3MeHeHnn ero obOwema. Temmorta. Termoemkocth. IlpumeHeHMe mepBoro Hadama
TEPMOJMHAMHUKUA K wH3o0mpoiieccaM. AnuabatHblii miporiecc. YpaBHeHus Ilyaccona.
Pabora raza B anunabaraom npouecce. Kimaccuueckas Teopusi TEIUIOEMKOCTH UICATbHOTO
rasa (0,25 uaca).

2.4.HeoOpatumble mpoueccel. SBneHus neperoca. CpemHsis IiIHMHA CBOOOIHOTO
npobera Mosekyn rasza. Juddysus. Buyrpennee tpenue. TermnonpoBomnocts (0,25
yaca).

2.5.Btopoe Hayano tepmoauHaMUKH. HEBO3MOKHOCTh BEYHOTO JIBUTATENsi BTOPOTO
poaa mammnbl. [{ukn Kapno. Makcumanehbiii KITJ[ TennoBoit MamvHbl. XOJ0AWIbHAS
mamuHa. (0,25 gac).

2.6.CTaTuCTUYECKUIl CMBICT BTOPOTO Hayajga TEPMOJMHAMHUKU. DHTPOIHS Kak
KOJIMYECTBEHHAsI Mepa CTPEMIJICHHS OT MOPSIAKA K XaOTUYHOCTH B COCTOSIHUH TETJIOBOTO
paBHOBecus. [IpuHIIUI BO3pacTaHUst SHTPOIKUH OTKPBITOM cucTeMBbI. Mien CUHEepreTHKH.
CamoopraHu3anus B )uBoi u HexuBoit mpupoe. (0,25 gac).

2.7.Teopema Hepucra. Hemoctmxkumocts abcoroTHOrO HyJs. PeanbHbie Ta3sl u
JKUJIKOCTH. MEXMOJIEKYJISIPHOE B3aMMOJIEHCTBUAE. DKCIIEPUMEHTAIBHBIE H30TEPMbI pe-
anpHOro rasza. YpaBHeHue Ban-gep-Baansca. ComnocrtaBinenue wuzorepm Ban-nep-
Baanbca ¢ skcniepuMeHTaIbHBIMU U30TepMaMu. Kputuueckoe coctosinue. BHyTpeHHSs s
sHeprus peanbHoro raza. dpdekt Jxoyns — Tomcona. CxxuxeHue ra3oB U MOJIyYeHUE
Hu3kux temnepatyp (0,25 gac).

2.8.0cO0CHHOCTH MOJIEKYJISIPHOTO B3aUMOJICHCTBUS M TEIUIOBOIO JBHKCHHUS B

xuakoctd. [loBepXHOCTHOE HaTsKeHHWE XKUAKOCcTH. CMaunBaHue. JlaBieHue Ha

HCKPUBJICHHOMN MOBEPXHOCTH KUJKOCTH. Kanumisipasie SABJICHUS

(CamocTosiTeJIbHO).

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

2.10. ®a3p1 u ycnoBus paBHOoBecus (a3. Juarpamma coctosHuda. Hcnapenwe,
cyOnumarnus, miasjieHre. Ma3oBbie MEPexo/ibl IEPBOTO U BTOPOrO  poja. YpPaBHEHHE
Knaneiipona - Knaysuyca. (caMocTOSITEILHO).

3. DuekTpocraTHKa. (2 4acos )

3.1.1. DnexTpocraTka. DIEKTPUUECKHUMA 3apsl. 3aKOH COXpaHEHUs 3apsaa. 3aKoH
Kynona. HanpsbkeHHOCTB anexkTpudeckoro mnosisi. HampsskeHHOCTh MOJIs TOYEYHOTO
sapsina. [Ipunnun cyneprosunmu. (0,25 gac).

3.2.1. Tlotok BeKkTOpa HANPSDKEHHOCTH OJEKTPUYECKOTo Tmoist. Teopema
Octporpanckoro—T'aycca. [lone paBHOMEPHO NMPOTSKEHHBIX TEJ: HUTH (LMJIMHAPA),
IockoctH, cepsl, mapa. (0,5 yaca).



3.3.1. PaGota mepemernieHus 3apsjga B dJeKTpuueckoMm moisie [loTeHumanbpHas
DHEPrusl B3aUMOJICHCTBHUSI TOYCUHBIX 3apsaoB. LIMpKymsus BeKTOpa HANPSHKCHHOCTH
DIIEKTPOCTATUYECKOTO  MOJA.  [IOTeHIMAnhbHOCTh  BJEKTPOCTATHYECKOTO  TOJIS.
[Torennman. IloreHman mosst TodeyHoOro 3apsiaa. [I[puHIUN CyNeprno3uIy s TTOJIsI
CUCTEMBI 3apsIoB. Pa3HOCTh MOTEHIMAIOB. DKBUIIOTCHIIMAIBHBIC TIOJNS 3apsHKEHHOU
cdepsrl. (0,25 gaca).

3.4.1. lumons BO BHEIIHEM 3JeKTpocTaTuueckoM mone. [lomspuzamus
JTUDIIEKTPUKOB. [Tonsapu30BaHHOCTb, TUDJICKTPUYECKas BOCITPUUMYHUBOCTb,
IUDJIEKTpUYEcKasl  MPOHHUIIAEMOCTh  BemlecTBa. CBA3b  MOJSPU3OBAHHOCTH  C
MOBEPXHOCTHOM IJIOTHOCTBIO 3apsiioB  AMAJIEKTPUKA. BekTop HampsHKeHHOCTH
AIIEKTPUYECKOTO CMEUICHHS, U UX CBSI3b C BEKTOPOM TMOJSPU30BAHHOCTH. Teopema
["aycca fy1st moJst B AMAJIEKTPUKE. Y CIOBUS HA TPaHUIIE pa3/iena ABYX AUDICKTPHUUECKUX
cpen. (0,5 guaca).

3.5.1. IIpoBOAHUKY B 3IEKTPOCTATUYECKOM IOJIE. DIEKTPOCTATUUECKAS MHYKITHS.
HampsikeHHOCTh TOJISE BHYTPH MPOBOJHUKA. ODKBUIOTCHIIMAIBHBIE  [OBEPXHOCTU
MIPOBOJIHUKA. DJIEKTpOCTaTUYECKas 3alluTa. 3apspDKeHHBIA MPoBOIHUK. Pacnpenenenue
3apsijia o MOBEPXHOCTHU MPOBOJIHUKA. DIEKTPOEMKOCTD MPOBOIHKUKA. CaMOCTOATENBHO:
KOHJICHCATOphI, TOCIEAOBATEIbHOE U MAapajuieIbHOE COCAMHEHHE KOHACHCATOPOB.
OHeprusi  3apsDKEHHOTO  MPOBOJIHUKA.  DHEPrusi  DJIEKTPOCTATUYECKOTO  IMOJIS.
Martepuanprocts nojs. (0,5 waca).

YACTD 2

4. TloCTOSIHHBIN JIeKTPUYECKHU TOK. (3 yaca)

4.1.YcnoBus cymectBoBanus Toka. Ctoponnue cuibl. J.J[.C. 3akon Oma nms
HEOJHOPOJHOTO y4acTka nenu. 3akod Oma s 3amkHyTo# 1ienu. [IpaBuna Kupxroda
JUTS pacueTra pa3BeTBICHHBIX 1enei. (1 yac).

4.2.CaMOCTOATENHHO: JIEKTPUUECKHM TOK B BAKYyME; YMUCCUOHHBIC SIBJICHUS; TOK
B ras3ax; HECaMOCTOATEJbHBIA W CaMOCTOSITENIbHBIM  pa3psll; BOJIbTAMIIEpPHas
XapaKTEpUCTHKA Ta30BOI0 Pas3psja; BHIbI Ta30BBIX Pa3psloB; MOHATHE O Iuiasme. (1
qyac).

4.3.Knaccuueckast ~ Teopus AIEKTPONPOBOIHOCTH METAaJIOB. OnbITHI
Mannensiitama u [lananekcu, Tonmena u CTroapra, yienbHbIN 3apsia 31€KTpoHa. OTbIT
Munnukena, 3apsia 3JeKkTpoHa. 3akoH Bunemana-®@panua. 3aTpyIHEHUS KJIACCUUYECKOM
Teopuu npoBoauMocTu. (1 yac).

5. Marnerusm. (3 yacos)

5.1.MaruauTtHoe nosne. MarautHast UHAYKIUs. JIMHUY MarHUTHOM MHIYKIIUH. 3aKOH
buo—Casapa—Jlamaca. HanpsskeHHOCTh MarHUTHOTO MOJIsI. MarHWTHOE 1MOJI€ MPSIMOTO
TOKa, KPyroBOr0 TOKa, COJICHOU A C TOKOM. MarHuTHoe moJjie ABrkyinerocs 3apsaaa. (0,5
qgac).

5.2.1lupKymsiust BEeKTOpa MAarHUTHOW WHAYKIHMHA. MarHuTHOE TMOJe JIMHHOTO
cojeHonaa u topouna. [lonst BuxpeBbie U MOTEHIMANIBbHBIE. [I0TOK BEKTOpa MarHUTHOMU
uHaykiun. Teopema ["aycca aas marautHoro mojs. (0,5 gac).

5.3.Cuna Ammnepa. BzammopelicTBue mnapaijieNibHBIX TOKOB. Pamka ¢ TokoM B
OJIHOPOJIHOM MarHUTHOM Tojie. MOMEHT Cuji. DHEprusi paMKu C TOKOM BO BHEIIIHEM
MarHuTHOM Tojie. PaMka ¢ TOKOM B HEOJHOPOJHOM MarHuTHOM mojie. Pabora mo
HepeMeIICHUIO TIPOBOJIHMKA U KOHTYpa ¢ TOkoM B MaruuTHoM moiie. (0,5 gac).

5.4.CamocrositenbHO: cuiia JIopeHiia; IBIKEHHUE 3apsKEHHBIX YaCTHI] B MArHUTHOM



U 3JIEKTPUYECKOM IOJISIX; IIUKJIOTPOH; Macc-criekTpometp; 3ddext Xosmra. (0,5 gac.).
5.5.0neKkTpoMarauTHas MHAYKIUsA. BhIBOJ 3aKOHA 3EKTPOMATHUTHON WHIYKIUU
U3 3aKoHa coxpaHenus sHepruu. [Ipasuno Jlenma. 2./(.C. MHAYKIMY B JIBHXKYIIUXCSA U
HEMOJABW)XHBIX TPOBOAHUKAX. [IpUHIMI NEUCTBUS T€HEPATOPOB IMEPEMEHHOTO TOKa.
Buxpessie Toku. (0,25 gac).
5.6.CaMOCTOSITENIbHO: MHIAYKTUBHOCTH KOHTYpPa; HWHIYKTUBHOCTH COJICHOUJA,;
aBieHne camouHaykuuu; O.J[.C. caMOMHIYKUMHU; TOKA TpPH 3aMbIKAHHUH U
pa3MBIKaHUM IL€NM TOCTOSHHOIO TOKA; MAarHUTHas SHEPrUsl TOKA; IJIOTHOCTb
SHEPrU¥ MAarHUTHOTO TOJISL; SIBICHUE B3aUMHOM WHIAYKIIMH; TPAHC(HOPMATOPHI..
5.6.MarnutHble cBOMcTBa BemecTBa. OpOWTANbHBIE U CIHWHOBBIE MAarHUTHBIE
MOMEHTBI  3JIEKTpOHOB. HamarHnumBaHue mapaMarHETUKOB W JUAMarHETHKOB.
HamarandenHoctb. MarnuTHasi BOCHPHMMYHMBOCTh W MarHUTHas TIPOHHUIIAEMOCTh
Bemectna. (0,25 gaca).
5.7.HampsikeHHOCT, MarHuTHoro moiis [lupkynanus HampsokeHHOCTH (3aKOH
MOJIHOTO TOKA). Y CJIOBUS Ha TpaHUIlEe pasjiesia IByX MarHeTuToB. deppoMarHeTuku u ux
cBoiicTBa. JloMeHHas cTpykTypa. MarHuTHbIi rucrepesuc. Pabora nepemMarHuuuBaHus
deppomarneruka. Marautoctpukius. Touka Kropu. ®eppuTsl. (0,25 yaca).
5.8.0cHoBbI Teopuu MakcBemna AJiA JIEKTPOMArHUTHOTO  MOJsA.  3aKOH
3JIEKTPOMAarHUTHOW MHIYKUIUU B (hopme MakcBemia. BuxpeBoe anekTpuueckoe moJe.
3akoH mosHOro Toka B ¢opme MakcBemia. Tok cmemenus. OnwiTel Poynanna u
OiixenBanpaa. Cucrema ypaHeHuM MakcBeiuta. MareprualbHOCTh AIEKTPOMAarHUTHOTO
nosisg. (0,25 gac).

6.KoJieoanus u BostHbI (3 yacoB).

6.1.YpaBHeHHE TapMOHUYECKHX KoJieOaHW. Ympyras W KBa3uymnpyras Cuia.
YpaBHeHUE ABUKEHUS NMPYKUHHOTO MAasATHUKA, €r0 pelIeHHe. AMIUIUTYAA, KPyroBas
yacToTa, ¢aza TapMOHHUYECKOro KoseOanus. BekropHas muarpamMmma. OHeprus
rapMOHHYECKOTO KoyicOaHus. MareMarndeckuidi MasTHUK. Duznueckuid MasTHUK.
Kosnebarenbubiit koutyp. (0,5 gac).

6.2.Ciio)keHre OJMHAKOBO HANpAaBJICHHBIX KOJICOAHWUN OJHOM YacTOTHI, OJM3KHX
YacTOT, KpaTHbIX 4acToT. CIIOKEHUE B3aUMHO MEPHEHIUKYISPHBIX KojeOaHuil. durypbl
Jluccaxy. (0,25 vac).

6.3.Konebanuss mnpyKMHHOrO MasTHHUKAa ¢ TpeHueM. Jluddepenunansuoe
ypaBHEHHE ero JBuxkeHus. Pemenue ypaBHeHus. Koaddumument 3atyxanus.
Jlorapudpmuueckuit aexkpemenT. JloOpotHocth. Ilepwon 3aTyxarmmx KojeOaHU.
CBoOoaHble 3aTyxaroniye kosuedanus B kojebaTenbHOM KoHType. Juddepenunansuoe
ypaBHEHHUE U €ro pelieHne. XapaKTepucTHKH 3aTyxanus. Aprokoseoanus. (0,25 uac).

6.4.BeiHyx/IeHHBIE ~ KOJIEOAHUS  OCHWJUIATOpAa TMOJ  JEHWCTBHEM  BHEIITHEH
cuHycouaanbHou cuiibl. luddepennnansuoe ypaBHEHHE U €T0 pelieHue. AMIUTUTYIA U
daza BBIHYXKJACHHBIX KojieOanuii. Pe3onanc. BwIHyXJICHHBIE DIEKTPOMATHUTHBIC
Kojebanus. YaCTOTHBIE 3aBUCHMOCTH aMILTUTYT TOKa, HANIPSDKCHUH, ciBUTA (pa3 Mex Iy
TOKOM M HampspkeHueM. [Tapamerpudeckuii pesonanc. (0,25 uaca).

6.5.KBasucranmnonapHsiii Tok. [leficTByroiee u cpeaHee 3HAYCHHs MEPEMEHHOTO
Toka. CONMpOTUBIIEHHE, UHIYKTUBHOCTh U €MKOCTbh B LIEMHU MEPEMEHHOTO TOKAa. 3aKOH



OMma s nemneid nepeMeHHOro Toka. BEeKTOpHbIE auarpaMMbl U METOJ KOMIUIEKCHBIX
amruuTya. Pe3oHanc B mocnenoBatenbHoi 1 napaiensHoi renu. (0,25 gaca).

6.6.BonnoBoe nBmwkenue. IlpomonpHble W TomepeyHble BOJIHBL. CKOpPOCTh
pacrpocTpaHeHHUs BOJHOBOTO ()poHTA. YpaBHEHUE IUIOCKOW Oerymiedt BoiHbL. JljiMHa
BOJIHBI, BOJHOBOE uucio. BomHoBoe ypaBHenue. DHeprus Oeryimied BoiHbl. [loTok
sHepruu. Bektop Ymoa. MUaTencuBHOCTh BoaHBL. (0,5 waca).

6.7.Ctosiuve BOJHBI. YpaBHEHHE CTOSYEH BOJIHBI. Y3IIbI M IYYHOCTH CTOSYEH
BOJIHBL. COOCTBEHHBIE KOJI€OaHUA CTEpKHEW M CTpyH. CaMOCTOSITENBHO: 3BYKOBBIE
BOJIHBI, BBICOTA, TEMOp, TPOMKOCThH 3ByKa; 3(pdext [omnepa; ynpTpa3BykK; yIapHbIE
BosHbL (0,5 gac.)

6.8.01eKTpOMarHuTHEIE BOJHBI. YPAaBHEHUE IJIOCKON AJIEKTPOMArHUTHOW BOJHBI.
BosnHoBoe ypaBHeHue. Da3zoBasi CKOPOCTh NEKTPOMArHUTHBIX BOJIH. BekTop Ymosa-
[lovinTHHra. MICTOYHUKM 2I€KTPOMAarHUTHBIX BOJIH. Illkama 351eKTpOMarHMTHBIX BOJIH.

(0,5 uac).

7. BoJaHoBasi onTuka (3 yaca)

7.1.CamocCTOSTEILHO: TEOMETPUYECKas ONTHUKA; 3aKOH OTPAKEHUS U MPETOMIICHUS
CBETa; IOJIHOE OTPaKEHUE CBETA; (hOpMYyJIa JIMH3bI; IOCTPOCHHE N300paKEHUS B JIMH3AX;
noHsTHe 0 BoJokoHHO# ontuke. (0,25 vac.)

7.2. HWurepdepenunss BojH. KorepeHTHOCTh BOJH. MeTONbl MOJTy4YeHUs
KOT€PEHTHBIX MCTOUYHUKOB CBEeTa W HaOmoAeHus uHreppeperHuuu. OO1me ycaoBus
UHTEepPEPEHIIMOHHBIX MAaKCUMYMOB U MHHHMYMOB CBETa JBYX KOTEPEHTHBIX BOJIH.
HNHuTepdepeHIMOHHBIE MOJIOCHI OT ABYX IeJel Ha MiIockoM 3kpaHe (Meton FOHra).
HNutepdepenunss B TOHKUX muieHKax. [lormocwel paBHOro HakioHa. Ilonocsl paBHOU
tonmuHbl. Konbsiia Hetotona. [TpocBetinenue ontuku. MaTepdepomerprl. (1 gaca).

7.3. ludpaknus cBera. [lpunnun [rolirenca-Openens. Judpaxmus Dpenens.
Meton 3o ®penens. Judpakuus Ha Kpyriom oTBepcTHM M 1ucke. Judpakius
@®paynrodepa Ha menu U Ha AUPPAKIMOHHON pemieTke. CeKTpalbHOE pa3lioKeHHE.
Paspemaroriasi cnocoOHOCTh CrieKTpasibHBIX MprOopoB. (0,25 yaca).

7.4.CamocTrosiTennbHO: MHTEpPEpeHIrs U Audpakiiys cBeTa Mpu rojorpadudeckomn
3aMKCH U BOCTIPOU3BEIeHUH H(DOpMaIuu; Tudpakius peHTTeHOBCKUX Jyueit; hopmyia
Bynbga-bparra. (0,5 uac.).

7.5.EcTecTBeHHbIil M monsgpu3oBaHHBINA cBeT. [lomsipusaropsl. 3akon Manroca.
[lonspuzamuss cBeTa NpH OTPAKEHUM W NPEJIOMIICHMM CBeTa. 3aKOH bprocrepa.
[Tonsipu3anusi cBeTa Mpu ABOWHOM JydenpenomieHud. [lonspuzanuonHble Tpu3sMbl U
noJssspousl. (0,5 gaca).

7.6.MckyccTtBeHHass ontuueckass aHuzoTporus. Oddexkt Keppa. Onrtuueckas
aKTUBHOCTb. Bparienue miockoctu nonsgpusanuu. dddext Dapanes. (0,25 vaca).

7.7. CamOCTOSITENbHO:  B3aUMOJECUCTBUE  DJIEKTPOMArHUTHBIX BOJH C
BEILIECTBOM; JMCIEPCHUSl CBETAa; HOpMaJibHasi U aHOMAaJbHas TUCIEPCHs]; TOTJIOIIECHHE
cBeTa; 3akoH byrepa; [paccesnue cBeta; 3akoH Penes. (0,25 uac.).

Il. CTPYKTYPA U COJAEPXKAHUE MPAKTUYECKOMN YACTH KYPCA

Mexanuka (3 yacoB).



1. KuHemaruka nocTynaTeiabHOrO M BPAIATEIbHOTO JIBUIKEHHUS.

2. Jlunamuka HerotoHa.

3. 3aKOHBI COXpaHEHUs SHEPTUHU U UMITyJIbca. J{MHaMuKa BpallaTeIbHOTO IBUKCHHSL.
3aKOoH COXpaHEHUsI MOMEHTa UMITyJibca. PaboTa BpamieHus.

MoJexyasipHasi pu3nKa 4 TepMoanHaMuka (3 yaca).

1. VYpaBHEHMS COCTOSIHMS, 3aKOHBI MJI€AJIbHBIX T'a30B. Pacnpenenenue bonbimana.
Pacnpenenenne Maxkcaeia.

2. llepBoe Hauano TepMoAMHAMUKH. BTOpoe Havano TepMoIuHaAMUKH.

DaekTpocTaTHKA. (4 yaca)

1. Hanpspk€HHOCTB anekTpudeckoro nojis. [lpuHuun cynepno3unuu.

2. Tlorenmman noss. CBS3b HAMPSHYKEHHOCTH C TIOTEHITHAIOM.

Marnetusm (4 yacos).

1. Wuaykuust MarHuTHOTO 1moJjsi. [I0Tok MarHUTHOM UHAYKITUH.

2. 3aK0H DJCKTPOMATHUTHOW WHAYKIHH. WHAYKTUBHOCTH KOHTYypa. O.J[.C.
Camounaykuuu. B3anmHuas HHIyKIUsA. DHEPTrUss MArHUTHOTO TOJIA.

3. CumoBoe neiictBre MarHUTHOTO ToJis1. Crta Amriepa. Pabota B MaraHuTHOM ToJIe.

4. Cuna Jlopenua. J[BuxeHue 3apssKeHHBIX YaCTHI] B SJICKTPUUECKUX U MATHUTHBIX
MOJISIX.

Kone6anus u BosHbI (5 yacos).

1. CBobGonHble konebanus 0e3 TPEeHUsl U IPU HATUYUU TPEHHS.

2. BpIHYX/I€HHBIE KOJIEOAHNUS.

3. KBasucranmonapssiii Tok. 3akoH Oma IS 1IeTH TepEeMEHHOTO TOKa.

BoanoBas ontuka (5 yacoB).

1. HutepdepeHunss CBETOBBIX BOJIH.

2. Jludpakuus cBETOBBIX BOJH.

3. Tlonspuzanwsi, TucHiepcus U MOTJIONIEHNE CBETOBBIX BOJIH.

I1l.  YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIIUXCA

Y4ebHO-MeToAnuEeCKOe 00ECIIEUeHHE CAMOCTOSTELHOM pabOThl 00yYaIOLUXCs IO
muctumuinHe «Ha3Banue qucturuiMHely npeactasieHo B [Ipunoxkennn 1 u BKIrO9aeT B
ceost:

IUIaH-TPa(UK BBIMOIHEHUS CAMOCTOSITEIbHOM pabOThI IO TMCHIUIUIMHE, B TOM YUCIIE
IpUMEpHbIE HOPMbI BpPEMEHH Ha BBITIOJHEHHUE 110 KaXA0MY 3a/1aHUIO;

XapaKTepUCTHKA 3alaHuil JUIsl CaMOCTOSITENIbHOM paboThl O0ydarommxcs H
METOMYECKIE PEKOMEHIALINHU IO UX BBITIOJIHEHUIO;

TpeOOBaHUS K TMPEACTABICHUIO M OQOPMIICHHIO PE3YJIbTaTOB CaMOCTOSTEIHHOU
paboThI;

KPUTEPHH OLIEHKU BBIIOJIHEHHS CaMOCTOSITEIbHOM paboTHI.



JOIIYCK K 3K3AMEHY BO3MOJXEH TOJIBKO IIPU BBIIIOJIHEHNM BCEX

IV. KOHTPOJb JOCTUKEHUS LEJIEN KYPCA

JIABOPATOPHBIX PABOT, ITPEAYCMOTPEHHBIX PITY IOM.
[Tpuem sK3amMeHa UK 3a4€T MOTYT OCYIIECTBIISITHCS B popMax:
-TECTUPOBAHUS;
-yCTHOM CJla4yy MaTepuala;
- 110 pe3yJbTaTaM PEUTHHTA.

Ne | Kontposmpyem OrneHoYHbBIE CpPEICTBA -
n/m bI€ MOIYITH/ Konp! u aTans1 popmupoBanus HAaMEHOBAHUE
pa3aensl / TeMBI KOMIIETEHIIUI TEKYILIUI IIPOMEXYT
JUCITUTLIAHBI KOHTPOJIb OYHasl
aTTecTauu
s

1 | Pazmen 1. VYcrHbll onpoc | Dk3aMeH
dusznueckue (OIIK-2) | 3uaet (YO-1) Bonpocsr
OCHOBBI 1-7
MEXaHUKA VYcTHbIl onpoc | Dk3aMeH

(YO-1) Bompocst
Ymeer Konrponsnas | 1-7

pabora (ITP-2)

Tect (TTP-1)

VYcrHbll onpoc | Dk3aMeH

YO-1 Bompocsr
Braxeer %(OHTp)oanaﬂ 1-7 P

pab6ora (ITP-2)

2 | Pazmen 2. VYcTHbIl onpoc | Dk3aMeH
OCHOBBI (OIIK-2) | 3naer (YO-1) Bonpocst
TEPMOJIMHAMUKH 8-12
u VYcrHbl onpoc | Dk3aMeH
MOJIEKYIISIPHOM (YO-1) Bompocsr
busnkn Vmeer Koutponbuas | 8-12

pabora (T1P-2)
Tect (ITP-1)
YcTHbIl onpoc | DK3aMeH
YO-1 Bomnpocsr
Braneer %(OHTp)OJ'IBHa}I 8-12p
pab6ora (ITP-2)
3 | Pazgen 3 VYcTHbIl onpoc | Dk3aMeH
Onekrpocratuka | (OI1K-2) | 3naer (YO-1) Bompocst
13-17

YcTHbll onpoc | DK3aMeH

Ymeer (YO-1) Bomnpocst
13-17




KonTponbhas
pa6ora (T1P-2)
Tecr (TTP-1)
VYcrHbil onpoc | Dk3aMeH
YO-1 Bompocsr
Braneer £<0HTp)OJIBHa$I 13-11;
pa6ora (I1P-2)
Pasnen 4, 5. VYcrHbil onipoc | Dk3aMeH
[TocTostHHBIIH (OIIK-2) | 3uaer (YO-1) Bonpocst
ANEKTPUUECKUI 18-23
TOK U YcrHblii onpoc | DK3aMeH
MarHeTu3M (YO-1) Bompocsr
Ymeer Kontponbnas | 18-23
pa6ora (T1P-2)
Tecr (TTP-1)
VYcTHbI onpoc | Dk3aMeH
(YO-1) Bompocst
Bianeer KontponbHas 18-23
pa6ora (ITP-2)
Pedepar
Pasnen 6,7 VYcrHbli onpoc | Dk3aMeH
Kosebanus u (OIIK-2) | 3uaet (YO-1) Bomnpocst
BOJIHBI, 24-34
Bonnosas VYcTHbI onpoc | Dk3aMeH
OTITHKA Vaeer (YO-1) Bompocsr
Kontponbnas | 24-34
pab6ora (ITP-2)
YcTHbll onpoc | DK3aMeH
YO-1 Bomnpocsr
Braneer E(OHTp)OJ'IBHaH 24-3%
pab6ota (ITP-2)

TUnoBblE KOHTPOJBHBIE 3aJaHUsl, METOAUYECKHME MATEPHUAJbl, OINPEICIISIOLINE
MpOIEAYPHI OLICHUBAHUS 3HAHUMN, YMEHUN U HAaBBIKOB U (WJIM) OMbITA JEATEIBHOCTH, a
TaK)Ke KPUTEPHUH U TTOKa3aTeJIl, HEOOXOIUMBbIE JIJIsl OLICHKU 3HAHWUW, YMEHHM, HABBIKOB U
XapakTepusyromme dTanbl (GOPMUPOBAHUS KOMIIETEHIIMM B MPOIECCE OCBOCHUS
oOpaszoBaTeILHON TPOrpaMMBbl, IIpecTaBiieHbl B [Ipunnoxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI © TH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JauTEparypa
(anexmponmvie u neyammvie u30aHUs)



1) Huxepos B.A. ®usuka g By30B. MexaHuka U MOJCKYJIsIpHas (U3UKa [ DIEKTPOHHBIN
pecypc] : yueonuk / B.A. HukepoB. — DnekTpoH. TekcToBble qanHubie. — M. : Jlamkos u K, 2014, —

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

2) 3to3uH A.B. @usuka. Mexanuka [ D1eKTpoHHBIN pecypc] : yueOHoe mocobue s By30B
/ A.B. 3io3un, C.b. MockoBckuii, B.E. TypoB. — DNeKTpOH. TEKCTOBble aaHHBIE. — M. :

Axanemuueckuii [Ipoekt, 2014. — 436 c. http://www.iprbookshop.ru/36623.html

3) bapcykoB B.U. ®us3uka. Mexanuka [DneKTpoHHBIH pecypc]| : yuyeOHoe mocodue st
CTYJCHTOB BBICIINX y4EOHBIX 3aBe/IeHUH, 00yJaroIIMXCs 0 TEXHUYECKUM HAIPaBJIEHUSM MOJTOTOBKU
u cnenuanbHOCTAM / B.W. bapcykos, O.C. JImutpueB. — DJIEKTPOH. TEKCTOBBIE IaHHBIE. — TaMOOB:
TamOoOBCKMii TOCyqapCcTBEHHBIN TexHuyeckuit yHuBepcurer, OBC ACB, 2014, — 248 c.

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

JlonoJIHUTeILHAS JTUTEPaTypa

1) ®usuka [DnekTpoHHBIH pecypc] : Kypc MHTEHCHBHOH MOATOTOBKM K TECTHPOBAHUIO U
sk3ameny / JL.B. Tanun [u nap.]. — DNEKTpOH. TEKCTOBbIE MJaHHbIE. — MUHCK:

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

2) dusuka [DOeKTPOHHBIH pecypc] : MOMHBIA Kypc MOATOTOBKH K IEHTPATH30BAHHOMY
tectupoBanuio / B.A. bonmaps [u ap.]. — DIEKTPOH. TEKCTOBBIC NaHHBIC. — MMHCK:

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

Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «AHTEepHEeD)

http://e.lanbook.com/books/38/ Banumer M.I"., TToB3uep A.A. Kypc oOmieii

busuku : Yuebnoe nocobue. 2-e uzna., crep. — CII6.: UznatensctBo «Jlanby, 2010. —

576¢c.

http://e.lanbook.com/books/163/ Uenues A.J]. ®usnka : YuebHoe mocodue. 2-¢
us ., ucnp. — CII6.: UznatenscTBO «Jlanwy, 2009. — 672c.
http://e.lanbook.com/books/239/ Kypc dbusuku: Yueonuk ais By308: B 2 1. T. 2.

6-¢ u3x., ucnp. u gomn. / ITox pen. B.H. JlozoBckoro. — CI16: M3narenbcTBo «JIaHbY,
2009. — 608c.

http://e.lanbook.com/books/236/ Kypc dusuku: Yueonuk ais By3o8: B2 1. T. 1.

6-¢ u3x., ucnp. u gomn. / ITox pen. B.H. JlozoBckoro. — CI16: M3narenscTBo «JIaHbY,
2009. — 608c.


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

VI. METOANYECKHUE YKA3AHUA
1O OCBOEHHIO JTUCHUITJIMHbI
Hucuunnuna «®usuka» CTpyKTypupoBaHa 1o mnpuHnumy «OT 4YacTHOTO K

obmemy». Takoit moaxog B Y4eOHOM TpOIECCE IMO3BOJISIET IOCIEI0BATEIHHO
CUCTEMATU3UPOBATh 3HAHMUS CTYACHTA, YTO CIOCOOCTBYET JYy4IlIEMY YCBOCHHIO
JUCHUIUIMHBL. V3ydeHue AUCUUILIMHBI NPEANoJaraeT IMOCTYNaTEIbHbIA MOAXOJ IO
MPUHIUIY YCIOKHEHUS OT 3HAKOMCTBA C TEOPUEH U PACCMOTPEHUS MPAKTUUYECKUX
IIPUMEPOB, IO CAMOCTOSITENBHOTO U3YYEHHUS TUCIUTIIINHBI.

B nmpomecce wu3ydeHus wmartepuana ydyeOHOTO Kypca IpeanoJiaralorcs
pazHooOpa3Hbie (opMbl padOT: JIEKIMU, TMPAKTUYECKUE 3aHATUA, JTA0OpaTOPHBII
MPaKTUKYM, CAMOCTOSITENIbHAs paboTa.

Jlekiuu poBOASITCS B KIACCUYECKOM BUJE, T.€. ¢ PU3MUECKH 0OOCHOBAaHHBIMU U
MaTeMaTUYECKH KOPPEKTHHIMH BBIBOJJAMH OCHOBHBIX (DU3WYECKUX 3aKOHOB W
3aBUCUMOCTE. B HHUX OCBEmIalOTCSI BOIMPOCHI, COOTBETCTBYIOIIUE TEMATUKE JICKIIUM.
Hawnbonee BaxkHbIE BOMPOCHI U TEOPEMBI pa30UpPaIOTCsl YCTHO C Y4acTHUEM CTYJICHTOB.
[lenap NMEKIMOHHOTO Kypca — JaTh 3HAHUS CTYJEHTaM B OOJacTH (DU3UKU, 3aT0KUTH
Hay4YHbIE U METOJOJOTHYECKHE OCHOBBI ISl CAMOCTOSTEIHHOW paboThl CTYJIEHTOB,
npoOyIuTh B HUX UHTEPEC K OyayIiei nmpodeccuu.

[Ipy n3yyeHnn AUCUMUIUIMHBI OCYIIECTBIISIIOTCS TEKYIUN, IPOMEKYTOUHBIN U
WUTOTOBBIM KOHTPOJIb MO JUCHHUIUIUHE.

Texymuii koHTpoJb (TK) OCHOBaH Ha YCTHOM OMpPOCE U HKCIPECCKOHTPOJIBHBIX
(OKP) koTopsIe MPOBOIATCS B HAYaIe KaXKI0TO MPaKTUIECKOro 3auaTus. OCHOBHas
uenb TK: cBoeBpeMeHHas OIleHKa yCIIEBAEMOCTH CTYJIEHTOB, TOOYKIaromIasi uX
paboTaTh paBHOMEPHO, UCKITIOUAsi MaJIbIC 3arpy3KH WK NIEPETPY3KH B TCUCHUE
ceMecTpa.

[TpomexxyTounbiii kKoHTpOJb (I1IK) — ocymiectBisiercst B hpopme pyOeKHbIX
koHTpoJibHBEIX padoT (PKP). U tectupoBanus o pazaenam. [ens T1K: moOynuth
CTYJICHTOB OTUHUTATHCS 32 YCBOCHHE pa3jiesa JUCIUIIINHBI HAKOMMUTEIHLHBIM 00pa3oM,
T.€. CHayaJja 3a NEPBbIX, 3aTE€M 3a BTOPOU pa3aeibl Kypca. YcnemHoe Hanucanue PKP
MO3BOJISIET CTYJICHTY PACCUYUTHIBATH HA BHICTABJIECHUE IOCPOUYHOM IK3aMEHAIMOHHOMN

OIICHKH. 3a UK o0ydeHus npeaycmorpero 9 PKP u 9 ceancos tectupoBaHus.



Wtorossiii koHTpob 1o aucuuiuinae (MK/) - 3To npoBepka ypoBHs y4eOHBIX
JOCTHKEHUU CTYJEHTOB I10 BCEW IUCHMIUIMHE 3a cemecTp. DOopMBI KOHTPOJIS: 3a4€eT
WK SK3aMeH. Llenb nToroBoro KOHTpOJIS: MpoBepKa 0a30BbIX 3HAHUN AUCLMILINHBI,
MOJIYYEHHBIX TIPHU €€ U3YUYEHUH, JTOCTATOYHBIX JUIS MOCIEAYIOIIEr0 O0yUYeHUs U

Oynymel mpo¢eCCHOHATBHON ACSTENHHOCTH.

PexoMenganum mo padore ¢ JUTEPATYPOi: NPOCIYIIAHHBIN MaTrepuan JEKUUn
CTYAEHT JOJDKEH mpopaborark. [[nst 3TOro B mpolecce OCBOEHHUS TEOPETUYECKOrO
MaTepuaia JUCUUIUIMHBI CTYJIEHTY HEOOXOMMO BECTH KOHCHIEKT JIEKIUH U TOOABIISTH K
JIEKIIMOHHOMY MaTepuaiy HH(pOpMaLIo, MOITYYEHHYIO U3 PEKOMEHYEMOU JTUTEPATYPbI
VI UHTEPHET UCTOYHHUKOB.

KoHcnekr nexkuui peKoMEHAyeTCsl HauMHaTh C IUIaHA W3JIaraéMoro marepuana,
4yTOOBI A1 ce0sd CTPYKTypHUpOBAaTh COOTBETCTBYIOIIYIO TeMy Jekiuu. KoHcnekt He
JOJDKEH OBITh JOCIOBHBIM. JKenaTeslbHO 3alMChIBaTh JEKLUMOHHBIA MaTepHall KpaTko,
TOJBKO CaMO€ CYIIECTBEHHOE. PEKOMEHAOBAaHO HMCMOJB30BATh IOJS JUIS 3aMETOK WIIH
BOIIPOCOB, KOTOPBIE CTYJIEHT HE MOHSUI BO BpEeMs JIEKIUH, ISl TOTO, YTOOBI UX YTOYHUTD
y IPENOAABATENS, HO IPEABAPUTENBHO MONBITABIIMCH HAUTH OTBET CAMOCTOSITENBHO.

K nexuusiMm He0OX0MMO TOTOBUTHCA. I 3TOTO CTYIEHT JOJIKEH MPOCMOTPETh
Marepuan Oyayiied JeKIMU 3apaHee, OTMETUTh I ce0s HamOoJiee CIOXKHBIC WIIH
HETIOHATHBIE MOMEHTBI JeKUUHU, C TeM, 4TOOBl 3aJaTh BO BpEeMs JIEKLUU
COOTBETCTBYIOIIME BOMPOCH! MpenoiaBaTeito. Takoi MOoaXo ] MO3BOJIMT Jierde u oosee
JIETaJIbHO YCBOUTH JaHHYIO TUCUUILINHY.

[IpakTHyeckue 3aHATUS HALEJIEHBI HA 3aKPEIUICHUE JEKIIMOHHOTO Marepuana. K
HUAM CTYACHT JOJDKEH TOTOBUTHCS 3apaHee CaMOCTOSITEIIBbHO, M3YyYMB IUIAH 3aHATHS,
COOTBETCTBYIOIIYIO TEMY JIEKLIMH, PEKOMEHIOBAHHYIO IPENOAABATENIEM JIUTEPATYpPy U
BOIIPOCHI JUIA TNOATOTOBKM. lIpoBeneHue MpakTUYECKOro 3aHATUS B ayAUTOPHUH
HauuHaeTcss ¢ yctHoro ompoca u OKP. Takoil mnoaxox Jaer BO3MOXKHOCTH
MIPENOAABATEIO OLIEHUTh TOTOBHOCTh CTYJICHTA K BBIMOJHEHHIO IMOCTABICHHBIX 33734 B
COOTBETCTBYIOIIEH MPAKTUYECKOM paboTe, a caMOMY CTYIE€HTY MOJIOWTH OTBETCTBEHHO K

MOJATOTOBKE K 3aHSTHIO, YTO CIIOCOOCTBYET JYyUIIEMY YCBOCHHUIO H3y4aeMOI0 MaTepuara.



JlaGopaTopHBbIil MPAKTUKYM MIPOBOAMUTCS B JlabopaTopusx Kadeaps! dhuzuku. s
MOATOTOBKU K 3aHITHIO CTYJIEHTY HEOOXOIWMO H3YYUTh METOAMYECKUE YKA3aHUS TI0
naHHoOW paboTe. Ilpu BBITOMHEHUH J1TA0OPAaTOPHON PabOTHI CTYJAEHTHI MPHOOPETAIOT
HABBIKHA MPOBEACHUS (PU3MUECKOTO SKCTIIEPUMEHTA U 00paOOTKH SKCIEPUMEHTATBHBIX
JnaHHbIX. Bo BpeMst 1abopaTopHOTO MpakTUKyMa CTYACHTHI 3HAKOMSITCSI C YCTPOMCTBOM
Y TIPUHIUIIAMU AeHCTBHS (PU3UYECKUX MPUOOPOB M X IJIEMEHTOB.

BreaynutopHas camocTosTenbHas paboTa HameleHa Ha yriayOJeHue W
3aKperyieHne 3HaHWKM CTYACHTOB M0 JaHHOW auciuiuimHe. CamocTtosiTenbHas padora
ONMMpAeTCSs Ha JICKIMOHHBIA MaTepuaj, MaTepHal TNPAKTUYCCKUX 3aHITHH U
7a00paTOPHBIX pabOT, KpPOME TOTO JOMOJHUTEIBHO CTYAEHT JOJDKEH HU3ydaTh
COOTBETCTBYIOIIYIO JIUTEpaTypy IO AUCHUIUIMHE «DHU3UKa», PEKOMEHJIOBAaHHYIO
npenojaBaresneM. Buja caMocTosiTeIbHONM palbOThl: TMOATOTOBKA K JIGKIUSAM, K
MIPAKTUYECKUM 3aHATHAM U K JJaOOpaTOPHBIM paboTaM.

PexkoMeHaanum 1O TOATOTOBKE K OJK3aMeHY: II0 JaHHOW JUCLUIUIMHE
IPeIyCMOTPEH dK3aMeH (3, 4 ceMecTphl).

Ha 3auérHoli Henene U B MEPUOJ CECCUM HEOOXOJMMO MMETh IOJHBIM KOHCIICKT
JIEKIUN W mpopabOTaHHBIE MpaKTUYecKue 3aHsATUs. llepedeHb BOMPOCOB K AK3aMEHY
noMenieHbl B (POHJIE OLIEHOYHBIX CpelnCTB (mpuiioxkeHue 2). ['OTOBUTBCS K cjaade
PK3aMEHa JIYUIe CHUCTeMATHYECCKU: MPOCTYIIMBas OYEPEAHYIO JICKIIMIO, MpopadoTaB

O4YCPCAHOC MMPAKTHUICCKOC 3aHATHUC, BBIITOJIHUB U 3allIUTUB na6opaTopHme pa6OTBI.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCIUIIJINHBbI

VYuebnsie aynuropun E 425, E 646a ni1s npoBeieHrs 3aHATHI JICKIIMOHHOTO THIIA:

Mynberumeauiinas ayautopus: npoekrop 3-chip DLP, 10 600 ANSI-mm, WUXGA
1 920x1 200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ 311. mpuBoI0M;
KperuieHne HacTeHHo-norosiounoe Elpro Large Electrol Projecta

B mensx obecriedeHus crienuaibHBIX YCIOBHN OOYYEeHHS WHBAIUAOB W JIUI[ C
OTpaHMYECHHBIMA BO3MOXKHOCTSIMU 3710poBbsi B JBD®Y Bce 3maHus 000pyI0BaHbI
naHaycamu, JudTamMu, — TOJBEMHHKAMH,  CICIMAIN3UPOBAHHBIMH  MECTaMH,
OCHAalllCHHBIMH  TyaJIeTHBIMH  KOMHaTamu,  TaOnudkamMu  WHGOPMAaIMOHHO-
HAaBUTALIMOHHOMN MTOIEPKKH.
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MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
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HHaH-Fpa(bI/IK BBIIIOJIHEHMSI CAMOCTOSITEIbHOM pa6OTI>I 10 JUCHOUIIJIIMHE

1 gacth Kypca

No | TaTa/cpoku Bup camocrositenbHol | [Ipumepubie | @opma KOHTPOIIS
/o BBITIOJTHEHUS paboThI HOPMBI
BpEMEHHU Ha
BBITIOJTHEHHE
1 25.02 — 29.06 ITonroroBka k 45 yaca. YcTHBIN onpoc
3aHSITHIIM
2 20 -27.04 IloaroroBka x 24 gaca Tectrl, PKP
TecThupoBaHuio Ne 1 u
K PKP Nel
3 25— 30.05 IMoaroroska K 24 gaca Tectsl, PKP
TecTupoBaHUONC 2 1 K
PKP No2
4 24 -29.06 IloaroroBka x 24 gaca Tectrr, PKP
tectupoBaHutoNe 3 u K
PKP Ne3
2 4acTh Kypca
Ne Hara/cpoku Bun camocrostensHoi | [Ipumepubie | dopma KOHTPOIIA
n/n BBITIOJTHEHUS paboThI HOPMBI
BpPEMEHU Ha
BBITTOJTHEHUE
1 20.09 - 20.01 [ToaroToBka k 45 gaca VYcTHBII onpoc
3aHATUSM
2 10-16.10 IToaroroska k 22 yaca Tectr, PKP
TecTupoBaHuio Ne 1 u
PKP Ne 1
3 01 -06.12 IToaroroBka x 22 yaca Tectel, PKP
TecTUpoBaHUIO Ne 2 u
PKP Ne 2
4 15-20.01 IToaroroBka k 22 yaca Tectrl, PKP
TecTupoBaHuio Ne 3 u
PKP Ne 3

CamocrosiTenpHast padoTa CTYJCHTOB HAalpaBJICHA HA PEIICHHUE CIETYIOIINX

3a/1a4:




- CTUMYJIMPOBaHUE PUTMUYHOMN yueOHOM, TO3HABATEIbHON U TBOPYECKOU
JEATEIbHOCTH B TEUEHUE BCETO CEMECTPA;

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

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

- Pa3BUTHE aHAIUTUYECKOTO0 MBIIUICHUS] © KOMMYHHUKATUBHBIX CIIOCOOHOCTEM.

IIpy NOArOTOBKE K NPAKTUYECKUM 3aHATUAM CTYICHTBl M3Yy4arOT HAYYHYIO,
y4eOHYIO0 U METOJAMYECKYIO JINTEPATYPy MO COOTBETCTBYIOIIEH TeME (CM. TEMbI 3aHATUI
MPaKTUYECKON YacTu Kypca).

IIpu noaroroBke K TectupoBanuio U PKP cTyneHTsl pyKOBOACTBYIOTCS
TpeOoBaHMsIMU K UX noaroroBke. [Ipumepnsie Bapuantsl PKP 1 TecToBBIX 3a1aHMil, a
TaK)K€ KPUTEPUU UX OLIEHUBAHMS MPEICTABIECHBI B IPUIIOKEHUH 2 «DOH OLIEHOYHBIX
CPEACTBY.

1. PaGora ¢ TeopeTH4ecKUM MaTepHAIOM.

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

3anauu:

- IpUOOpPETEHNE HABBIKOB CAMOCTOSTEIBHON pabOThI C JIEKIIMOHHBIM
MaTepHanIoM;

-  TpUOOpETeHHE HABBIKOB CaMOCTOSATEIBHOM pabOThl C OCHOBHOM U
JOTIOJTHUTENBHOU JTUTEPATYPOM, NOJIb30BATHCS HUHTEPHET — PECYPCAMU;

- YMEHHUE aHAJIU3UPOBATh IPAKTUYECKUE 33]1a4U, CTABUTH U PEIIaTh aHAJOTUYHbIE
3aJ1a4yu.

PabGoTta ¢ TeopeTMuecKMM MaTepHaloM JOJKHA OCYIIECTBISTHCA HAa 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-METOAMYecKUMH mocobusmu. [lepeuenn

JUTEPATYpPbl: OCHOBHOW, JOINOJHUTEIBHOW, HOPMAaTUBHOM W HWHTEPHET-PECYPCOB



npuBefeH B paszene V  «YueOHO-MeToIuyeckoe oOecreueHrue IUCHUTIITUHBDY
HaCToALIEH paboyeil mporpamMmel.

YMeHue CcaMOCTOATENbHO paboTaTh C JIMTEPATypoOd SBJISETCS OJHUM U3
BOKHEUITUX YCIIOBUM OCBOCHHS ITUCHUIUIMHBL [lowWck, u3ydeHune © mpopaboTKa
JUTEPATypHBIX HCTOUYHUKOB (OPMHUPYET y CTYACHTOB HAyYHBIH CIOCOO MO3HAHMUA,
BbIpa0aThIBA€T HABBIKK YMEHHS YUUTHCS, MO3BOJIIET B JaJIbHEUIIEM B MPaKTUYECKON
paboTe nociie OKOHYaHUs YHUBEPCUTETA MPOI0JKATH MOBBIIIATH CAMOCTOSITEIBHO CBOKO
KBAIM(PUKALUIO U TPUOOpETaTh HYKHbIE KOMIIETCHIIMM I JajJbHEHIIEero pocra B
npodeccumu.

CamocrosiTenbHas padoTa ¢ JIMTepaTypHbIMU UCTOYHUKAMU TPEOYET OT CTY/IEHTa
YCUTYMBOCTH, TEPIIEHUS U COCPEAOTOUYEHHOCTU. UTOOBI JIyulle MOHATH CYIIECTBO
BOIIPOCA, JKEJIATEIbHO 3aKOHCIEKTHPOBATh WM3y4YaeMbI MarepHual, cIejaTh HY>KHbIE
IIOMETKH, OTMETUTH BONPOCHI JJIs1 KOHCYJIBTALUU C ITPENO1aBATEIIEM.

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 CaMOCTOSATEIBLHOM pabOThl C OCHOBHOW U
JOTIOJTHUTENBHOU JTUTEPATYPOU, TTOJIb30BATHCS HHTEPHET — PECYPCAMU;

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

KoHTposibHbIE pabOThl MO3BOJISIIOT 3aKPENUTh TEOPETUUECKU MaTtepuan Kypca. B
npouecce M3y4eHus (U3MKH CTYJIEHT JOJDKEH BBIMOJIHHUTH B KaXKJIOM CEMECTpE TpH
KOHTPOJIbHBIE paloThl. PelieHne 3amay KOHTPOJBHBIX PadOT SABISIETCS MPOBEPKOM
CTENIEHU YCBOEHUS CTYIAEHTOM TEOPETUYECKOrO Kypca, a OLEHKa IpernojaBaresis Ha
paboTy MOMOraroT eMy J0paboTaTh U MPaBUIBHO OCBOUTH Pa3IMYHbIC Pa3Aeiibl Kypca
¢busuku. Ilepen BBINOJHEHWEM KOHTPOJBHOW pabOThl HEOOXOAMMO BHUMATEIHHO
O3HAKOMHTBCS C MpHUMEpaMU pELICHUS 3a7ad MO JAaHHOW KOHTPOJBHOW padoTe,
ypaBHEHUSIMU U (hOpMYJIaMH, a TAKKE CO CIIPABOYHBIMU MaTepUaIaMHu.

MeToanueckue yKa3aHusi K BbINO/IHEHUIO KOHTPOJ/IbHOM PaboThI.



KonTtponpHyto paboTy cieayeTr BBIMOIHATh aKKypaTHO. JlJisl MOSICHEHUS PeleHUs
3aJaud TaM, TJ€ 3TO HYXKHO, aKKypaTHO CJeNaTh 4YepTeX; peUIeHHe 3aJayd |
UCTIOJIb3yeMble (DOPMYIIBI TOJKHBI COIMPOBOXKIATHCS IMOSICHEHUSIMHU; B MOSCHEHHSX K
3aJaue HEOOXOAMMO YKa3bIBaTh T€ OCHOBHBIE 3aKOHBI M (OPMYIbI, Ha KOTOPBIX
OasupyeTcsl pelieHue MJaHHOW 3aJauyd; MpH TMOJMYYeHHHM pacueTHOW (opmynsl ass
peleHus] KOHKPETHOM 3ajjauu MPUBOJUTH €€ BBIBOJ; 3a7ady PEKOMEHIYETCS PEIINTh
CHauajga B OOmIEM BHIE, T. €. TOJBKO B OYKBEHHBIX OO0O3HAUEHUSX, MOSICHIS
IpUMEHsIeMbIE ITPU HalMCaHUK POPMYIT OYKBEHHBIE 0003HAUCHHUS; BBIYUCIICHUS CIIEAYET
IPOBOANUTH C TIOMOIIBIO TOJCTAHOBKH 33JaHHBIX YHCIIOBBIX BEIMYUH B PACUETHYIO
dbopmyy. Bce HeoOxo1uMBbIe YHCTOBBIC 3HAYSHHS BETUYHH JOTHKHBI OBITH BHIPAYKEHBI B
cuctreme CU (cM. cnpaBouHble Marepuaibl). [lo OkOHUaHME pelIEHUS NIPOBEPUTH
€IMHUIIBI TOTYYCHHBIX BEIMYHMH 110 PaCYETHON (HOpMyIie U TEM CaMbIM MTOATBEPAUTH €€
IPAaBUWIBHOCTb, KOHCTAHTHl (DPU3MUECKUX BEJIWYMH M JApPYTUe CIPABOYHBIC JaHHbIE

BBIOMPATH U3 TAOIUII.

KYPCOBBIE PABOTBI — HE IPEJYCMOTPEHBI.
PexoMeH1aluu 0 HAMMCAHUIO U 0(pOpMIIEHHMIO pedepaTa

Pedepar sBisieTcst onHOM U3 POpM CaMOCTOSITEIHHOTO MCCIICIOBAHUS HAYYHOU
npo0JieMbl HAa OCHOBE M3YYECHUSI TUTEPATYPhl, IUUYHBIX HAOIIOJACHUN U MPAKTUYECKOTO
onbiTa. Hamucanuwe pedepara moMoraeT  BbIpaOOTKE HaBbIKA CaMOCTOSITEIBLHOIO
HAy4YHOT'O MOUCKA U CIIOCOOCTBYET K MPUOOIIECHUIO CTYACHTOB K HAyYHOU padoTe.

TpebGoBanus k HanmMCaHUIO U opopMIIeHHUIO pedepaTa:

- pedepar nevaraercst Ha crannapTHoM Jmcre hopmarta A4, neBoe nose 30 MM,
npaBoe mnoJie 15 MM, BepxHee u HuxHEee — 20 MM, mpudt Times New Roman, pasmep
mpudra 14, Mmexctpounslii uHTepBai — 1,5. O0beM pedepara qoyKeH ObITh HE MEHEe
15 cTpanwil, BKIHOYask CHUCOK JIMTEPATYPHI, TAOTUIBI U TPAPUKH;

- paboTa JOJKHA BKJIIOYATh: BBEACHHE, I OOOCHOBBIBAECTCS AKTYalbHOCTh
npoOsemMbl, 1I€JIb M OCHOBHBIE 33JauM HCCIEOBaHUS; OCHOBHYIO YacTh, B KOTOpPOH
PacKpbIBAETCS COIEpKAaHUE TPOOIEMbI; 3aKII0UEHHUSI, B KOTOPOM 0000IIat0TCS BHIBOBL;
CIIUCKA HUCTIOIb30BAaHHOM JIUTEPATYPHI;

- KaX/IbIi HOBBIM pa3jiell HAUMHACTCSl C HOBOM CTpaHUIIbI, CTPAHUIILI pedepara ¢
PUCYHKaMHU JIOJDKHBI MMETh CKBO3HYIO HyMepauur. IlepBoil cTpaHuuen sBisieTcs
TUTYJIBHBIN JINCT, HOMEP CTPaHHUIIBl HE MpocTaBisieTcsa. Homep nucra npocraBiseTcs B



LEHTpEe HWKHEN yacTu tucta. Ha3BaHue pas3zaena BIAENAETCS JKUPHBIM LIPUPTOM, TOUKA
B KOHIIC Ha3BaHMs HE CTABUTCs, HA3BaHHUE HE noauyepkuBaerca. Opasbl, HAUMHAIOIIUECS
C HOBOM CTPOKH, II€YATAIOTCS C OTCTYIIOM OT Hadajia CTpoku 1,25 cm;

- B pab0Te MOXHO HCIT0JIb30BaTh TOJIBKO OOIEITPUHSTHIC COKPAIICHHUS U YCIOBHBIC
0003HAYCHUS,

- ipu 0(OPMJICHHH CCHUIOK CJIEyeT COONI0aTh CIEIYIOIINE MpaBUia: IUTAThI
TIPUBOISITCS C COXPAaHEHUEM aBTOPCKOTO HAMMMCAHUS U 3aKITIOYAIOTCS B KABBIUKH, KaXaasl
IUTaTa JIOJDKHA COMPOBOXKIATHCS CCHUIKOM HA MCTOYHHK; NP IUTHPOBAHUU TEKCTa B
KBaJIpaTHBIX CKOOKaX YKa3bIBa€TCS CCHUIKA Ha JUTEPATypHBIM MUCTOYHHK IO CIUCKY
WCITOJIb30BAHHOW JUTEPATYyphl U HOMEP CTPAHUIIBI, Ha KOTOPOH IOMEINIEH B 3TOM
UCTOYHHKE IUTHPYEMBIH TEKCT, Hanpumep [6, c. 117-118].

- CIIMCOK JIMTCPATYPhI JOJKCH BKIIIOYATh HC MCHCC 10 uCTOYHHMKOB.

TpynoemkocTs paboThl Haa pedeparomM BKIIOYACTCS B Yachl CAMOCTOSITEIIBHOM
paboThI.
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IMacmopr

(¢oHIa OLIEHOYHBIX CPEACTB MO AUCHUILINHE DU3HKA

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

Kon n popmyanposka
KOMIIeTeHLIMH

Irtansl GopMHUPOBAHHA KOMIIETEHI[UH

OIIK-2

CHOCOOHOCTBIO PelIaTh
CTaH/IapTHBIC 33,1291
npodeccuoHaIbHON
JeSITEIbHOCTH HA OCHOBE
nH(OPMAITMOHHON 1
Ooubnmorpaduieckoi KyabTyph
C IPUMEHECHUEM
MH()OKOMMYHHUKAITHOHHBIX
TEXHOJIOTUH U C YUETOM
OCHOBHBIX TpeOOBaHUI
WHPOPMALTMOHHON 0€30MacHOCTH

3HaeT

OCHOBHBIC (PH3HUECKUE 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 PEIICHUS 33134 MPodhecCHOHAIBHOMI
JIESATEIIBHOCTH € ITPUBJIEYEHHEM COOTBETCTBYIOIIETO
($u3UKO-MaTEMaTUYECKOT O anmnapara

Ne | Kontponupyem OueHouHblE CpecTBa -
n/m bl€ MOYIH/ Kozp! u aTans1 popmupoBanus HAaMMEHOBAaHHE
paszensl / TeMbl KOMITETEHITHA TEKYIIUH IPOMEXYT
JUCITUTUTAHBI KOHTPOJIb OuHas
aTTecTalnu
s
1 | Pazpmen 1. VYcTHbIl onpoc | Dk3aMeH
duznyeckue (OIIK-2) | 3uaer (YO-1) Bompocsr
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 | Pazmen 2. YcTHBIN onpoc | Dk3amMeH
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
Ymeer 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
OTTHKA Vaeer (YO-1) Bonpocsr
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 CnocoGHOCTh
OCHOBHBIE (buznuecKkux c(hOopMyIIUPOBATH
¢busnueckue 3aKOHOB; OCHOBHBIE (pr3UvecKue
3aKOHBI; OCHOBHBIX 3aKOHBI;
OCHOBHbBIC METOZIOB U CHOCOOHOCTH MPOBECTH
MCTOJBI 1 PUEMOB (u3ryeCcKuil SKCIICPUMEHT
NIPHEMBI IIPOBEICHUS
poBe ¥ OCYIIECTBUTH 00pabOTKY
MIPOBEACHUS
(bIIJ/IBI/IIIeCKOFO (usmaeckoro AKCIIEPUMEHTATBHBIX
HKCIEPUMEHTA U .
KCTIEPUMEHTA 1 JAHHBIX; CIIOCOOHOCTD
croco6oB
CHOCOObI copmymupoBarh
00paboTku
o0paboTku OCHOBHBIE B3aUMOCBSI3U
HKCIEPUMEHTAIBH .
3HaCT OKCIICPUMCHTAJIb (GU3UKU C TEXHUKOH,
(ToporoBbIit HBIX JaHHBIX, bIX NaHHBIX; o
POU3BOCTBOM H
3HaHHE OCHOB
OIIK-2 YPOBEH) OCHOBET JIPYTUMU HayKaMU
B3aUMOCBS3U B3aNMOCBA3HU 5
Hau BaXXHBIC U
CHOCOBHOCTLIO (bu3HKH C (bu3HKY C auboree sa N
. . aMEHTaJIbHBIC
pemars TEXHUKOH, TEXHHUKOM, by o .
JTOCTHXKEHUS (PU3NIECKON
crana TPOU3BOJICTBOM H | 111350 /1CTBOM 1
PTHBIE 3a1a4H HAVKH
. JIpYTUMU YK
npodeccuoHabHOM HayKamu APYTHMHA
JeSITENIbHOCTH Ha HanGoree HayKaMH
OCHOBE BA>KHEIE M Hauboee
MH()OPMALMOHHON yHnaMeHTanpH | BaXKHBIC U
Gubmorpadpuieckon ple JocTikeHus | QyHIaMEHTaIbHEI
KYyJBTYpBI C ¢buznueckoi € JIOCTH)KEHUS
IPUMEHEHUEM HayKu ¢duznueckomn
WH(HOKOMMYHHKAIHO HayKu
HHBIX TeXHOJIOTHI 1 YMEHHME Ha CIOCOOHOCTh PEIINUTh
C YYE€TOM OCHOBHBIX TPHMEHSTS OCHOBE 3aj1ady,
TpeOOBaHHii 5 3aKOHBI (PH3HKH (pusgecKnx BOCIIOJIb30BaBIINCh
MH(OPMALMOHHON JUTSL OOBSICHEHUS | 3aKOHOB pelaTh OCHOBHBIMH (PH3UYECKIMHU
Oe3omacHOCTH .
Pa3IMYHBIX 3a/1a4H; yMeHHe 3aKOHAMHU; CIIOCOOHOCTh
MIPOLIECCOB; HCIIONB30BATE npoBecTH PU3NIECKUN
MIPUMEHSITh IKCIIEPUMEHT U
METOJIbI U
JIOTHYCCKHUE OCYIIECTBUTH 00pabOTKY
MIPUEMBI
ymeer TpHEMBI p IKCIIEPUMEHTABHBIX
i - MIPOBEICHUS
(IPOABHHYTHI | MBIILIEHHS poBeae JaHHBIX; HAYYIHO
) aHaJM3 ¥ CUHTE3 | (U3HUECKOTro 060CHOBEIBATE
TIpH peIICHIN OKCTICPUMCHTA U | ppHIMAaEMBbIe METOIbI
3a1ad, CIIOCOOBI pelmeHus
HAYYHO
00paboTku npo¢eCCHOHANBHBIX 3a1a4
00OCHOBBIBATh
KCIIEPUMEHTAITbH
MIPUHIMAaEeMbIe JKCTIepUMeHTaT
MeTo/IbI petieHus | PIX aHHBIX,
npodeCcCHOHAIbH | YMCHHUE
BIX 33124 MIPUMEHSITh

JOTUYCCKUC




MIPUEMBI
MBIIIJICHUS -
aHaJIU3 U CUHTE3
IIPU pPeIIeHUU

3aja4;
Hay4HO
000CHOBBIBATH
MIPUHIMACMBbIE
METO/Ibl PEIICHUS
npodecCHOHAIIbH
BIX 33124
BJIAJICHUE CIOCOOHOCTH TTPOU3BECTHU
MeToAaMHu HaBBIKAMU BBIOOpP ONTHUMAILHOTO
TEOPETUYECKUX U | BBIOOpA criocoba peleHus 3a1a4,
dKCIEPUMEHTANID
p ONTHUMAaJILHOTO CIIOCOBHOCTE
HBIX
. IIyTH PCHICHHA MCIIOT30BAHUS
MCCIIENIOBAHUH B | 5350y 11 mpremoB
busuke; BBIYMCIINTEIIBLHBIX
’ MIPOBEICHHS
BJIAJIEET HaBBIKAMH IpOrpamm fpu 006paboTKH
(bu3nIecKoro
i eILIEHNS 33024 DKCIIEPUMEHTAIBLHBIX
(BbICOKMIT) p A SKCIIEPUMEHTA U p
npo(heCCUOHATBH CIIOCOBOR JIAaHHBIX TIPH MPOBEJCHUN
Ol IeATEILHOCTH oGpaGoTKI1 (bu3muecKoro
C IPUBJICUCHUEM SKCTICPHMCHTA:
cooTBeTcTBytome | PKCTICPHMEHTAIbH >
ro (usnKo- BIX JTAHHBIX C
Marematuuyeckor | MCHOJIb30BaHHEM
0 ammapara BBIYMCIIUTCIBHBIX
porpamm;

MeToauuyecKux PEKOMEHIAUH, OIIPCACTIAIONINX NPOUHCAYPbI ONCHUBAHUA

Pe3yJabTaTOB OCBOCHHUA TUCHMUIIJIMHBI «Pu3zukar»

[Ipy n3ydYeHUM IUCHUIUIMHBI OCYIIECTBISIOTCA TEKYIIUH, IMPOMEXYTOUYHBIA WU

WUTOTOBBI KOHTPOJIb IO JUCHUTIINHE.

OueHouynble cpeacrsa I NPOMEXKYTOYHOM arrecTauuu. [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 TCXHOJIOTMM MW CHCTEMBI

CBiA3M)» BHIaAMU

HpOMe)I(YTOLIHOﬁ aTTeCTalluu CTYACHTOB B IIPOUCCCC N3YUCHUA JTUCITUITIINHBI «Duzuka»

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




IPAKTUYECKUX padoT TeopeTuueckas dYacTb |-l yacTm Kypca caa€rcs B BHIE
NUCBMEHHOTO Ompoca. OK3aMEHALIMOHHBIE OLEHKA 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.

Texymass arrecrauMsi CTYJeHTOB. Tekymias aTTecTalus CTYIEHTOB IO
muctumuinHe «@U3nKa» MPOBOJUTCS B COOTBETCTBUM C JIOKATHHBIMH HOPMATUBHBIMU
aktamu JIBDOV u sBasercst o0s3aTeIbHOM.

Texymias arrectanus Mo auciuIuinHe «Pu3uKa» TPOBOAUTCA B (GopMe KOHTPOIHHBIX
pabor, 1abopaTOpHOTO NpaKTHKyMa M ycTHoro ompoca (YO-1) mo oleHHBaHHUIO
(dakTUYEeCKUX pe3yslbTaToB OOYYEHHs CTYIEHTOB M OCYILECTBISETCS BEAYLIUM
IpenoaaBaTesieM.
OObeKkTaMu 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, KOTOpPOE B 003aTEIHHOM TMOPSIKE YYUTHIBACTCS U (PUKCUPYETCS
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
BJIBOC

2. lllap Ha HMTH MOJABEIICH K IIOTOJIKY TPaMBaliHOrO BaroHa. BaroH TOpPMO3HTCS, U €r0 CKOPOCTh 3a
BpeMsa t = 3 C paBHOMEpPHO yMEHBIIIAETCsI OT Vi = 18 kM/4 g0 V2= 6 xm/4; Ha xakoi yroia o
OTKJIOHHUTCS IIPH 3TOM HHUTH C IIapom?

3. C Gamnu BeIicOTOH h = 25 M rOpU30HTAILHO OPOCHIM KaMEHb CO CKOPOCTHIO Lo =15 m/c. Haiitu
kuHeTHUecKkyro Wi u noteHiuaibayo Wn sSHEepruu KamMHs depe3 Bpems t = 1 ¢ Havaia ABUKCHUS.
Macca kamag m = 0,2 k.

4. Monekyna Maccoil m = 4,65-1072% kr, meTsas Mo HOPMaIM K CTEHKE COCYIa O 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.Paccrosare Mexay AByMs cTaHmpsMmu merporoimreHa | = 1,5 km. IlepByro MOJIOBHHY 3TOrO
PacCTOSHMS IMOE3]] IMPOXOAUT PABHOYCKOPESHHO, BTOPYI0O — PAaBHO3aMEIAJICHHO C TEM K€ II0
MOAYJIIO0 YCKOpeHHEeM. MakcuMalibHasg CKOpocTh moe3aa V = 50 km/4. Halitu yckopeHue a u
BpeMs { IBMYKEHUS 1T0€371a MEXKAY CTAHIASIMU.

2.Teno cKoNB3UT 0 HAKJIIOHHOM INIOCKOCTH, COCTABJISIONIEN ¢ TOpH30HTOM yroa o = 45°. IIpoiias
nyTh S = 36,4 cM, TeI0 mpruodpeTaeT CKopocTh V = 2 M/c. Haiitu koa(dduipent 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 naercs ypaBHeHueM S = At? - Bt?+Ct?,
rne A =2wm/c, B=3wm/c‘n C =4 m/c®. Haiitn: a) 3aBHCHMOCTb CKOPOCTH V U YCKOPEHUS

a OT BpeMeHH t; 0) paccTosiHHE S, TPOUIEHHOE TEJIOM, CKOPOCTh V M YCKOPEHHE a Tella uepe3
BpeMs t =2 ¢ moclie Hayaja IBYDKCHUS.

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

3. Kakyro paboty 4 Hag0 COBEpPIINTH, YTOOBI 3aCTABUTH JIBMXKYIIEECS TEIO MacCol m = 2 KT ag
y?egnqmb CKOPOCTh V1 = 2 M/C 710 V2 = 5 M/C; 0) OCTAaHOBUTHCS IPU HAYAJILHON 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 ropusoHTy. Haiitu HopManabHOE ay
Y TaHTSHIIMAJIBLHOE d; YCKOPEHUS Tena uepe3 BpeMs t = 1,25 ¢ rmocie Hadaja JBHKCHHUS.

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

3. TpamBaii gBIKETCSI ¢ ycKOopeHueM a = 49,0 cm/c?. Haiiti kodhduImeHT TpeHnst K, ecIi H3BeCTHO, YTO
50% MOIIHOCTH MOTOpa HMJIET Ha NpeodoieHHe Chibl TpeHus U 50% — Ha yBelIMYeHHe CKOPOCTH
JIBYOKEHUS.

4. Mosexyia maccoit m = 4,65-10728 kr, neTsiias co ckopocThio V= 600 M/c, yaapseTcs 0 CTSHKY cocyaa
oI yryioMm o = 60° K HOpMaJIk ¥ YIIPYro OTCKaKUBaEeT OT Hee 0e3 moTepu ckopocTu. Halth nMmyiibe
cuitbl FAt, moimydeHHBIH CTEHKOM 3a BpeMs yaapa.



32

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 BEpPTHKAJIBHOK ocu ¢ yactoToi N = 30 06/MuH. Ha paccrosinuu r =
20 ¢M OT OCH BpaIlleHHUs Ha TUCKE JICKHT Tes0. Kakum 10oipkeH ObITh KOdPHUIIHEHT TpeHH K MeK Ty
TEJIOM U IUCKOM, YTOOBI TEJI0 HE CKATHIIOCh C AUCKA?

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 yTtu S =10 M. Ha Bcem nyTu nefictByeT cuia tpenus Frnp=2 H.
4. Teno maccoit M1 = 5 KT yIapseTcsi 0 HEMOABMKHOE TEJIO Maccord My = 2,5 Kr, KOTOpoe Mocie
yaapa HauMHaeT JBUTaThCA ¢ KuHeTudeckon sHeprueit W'ke = 5 JIxk. Cunras ymap 1eHTpaJIbHBIM U
ynpyrum, Hailti kuHetrueckue dHeprur Wit u W k) mepBoro temna 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) 3anomusior cocyn oobemMom B 21072
M°. KakoBo o0Ouiee gaBiicHHE B cocye npu temmeparype 127° C?

HaiiTi cpeanioo KBaJpaTUYHYIO CKOPOCTh MOJIEKYJ Ta3a, INIOTHOCTh KOTOPOTo Npu AasieHun 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.

NneanpHas XoaoauabHas MalliiHa, padboTaromias o ooparHomy 1ukity KapHo, coBepIacT 3a OJ{uH ITUKII
pabory, pasayo 3.7 kJ[x. IIpu 5ToM oHa Geper TeIno ot Teiia ¢ TeMieparypoil t2 =-10° C B nmepenaer
TeIIo Teny ¢ Temieparypor +17° C. Haiitu: 1) k. 1. 1. ukna; 2) KOJIWYECTBO TEILIA, OTHATOIO Y
XOJIOJTHOTO TeJa 32 OJJUH LMKIT; 3) KOJMYECTBO TeIlla, ePelaHHOr0 ropssyemMy Telly 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 obbema 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 temnepatrypsl 40° C. HaliTu naBieHue rasza A0 U Mocje HarpeBaHus.

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 A3TOM CMECHU Ta30B MPHU OXJIAXKICHHUU €€ Ha 28°.

WneanbHas TeroBas MamuHa padoraet no uukity Kapno. Ilpu stom 80% Ttemna, mosyyaemoro ot
Harpesares, neperaercs XonoaAnIbHuKy. KonnyectBo Tema, 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
TIOCTOSIHHOM JaBJICHUH €ro ILIOTHOCTH cTana paBHa 0,6 kr/m°. J[0 Kakoil TeMIlepaTypbl Harpen
rasz?

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

. 5.56. 1) Haiiti cpeaHior0 KBaJpaTHUHYIO CKOPOCTh MOJIEKYN Ta3a, 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?

NneanvHas xonoawiabHas MalrmHa, paboratomias mo oopatHoMy nukiry KapHo, mepegaer Termio ot
XOJOAWIbHUKA C BOJOU nipu TeMmmepatype 0°C KUIIITUIBHUKY ¢ BOJIOH mpu Temmneparype 100°
C. Kakoe Koau4ecTBO BOABI HY)KHO 3aMOPO3UTh B XOJIOJAUILHHUKE, UTOOBI IPEBPATUTh 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 IIOCTOSHHOM JIAaBJICHMM KHCIOPOJ 3aHsu1 00beM 10
a. Haittu: 1) o0beM rasa 1o pacmmpeHus, 2) TeMIEpaTypy rasa IIOCi€ PpacIIMpeHwus, 3)
IJIOTHOCTh Ta3a A0 pacIIupeHHs, 4) IUIOTHOCTh ra3a II0CIIEC PACIIU PEHUS.

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 KHJIOMOJISI 3TOTO Ia3a, 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 mpoBoguuke | = 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 YMEHBIIAETCSA: MPU OAMHAKOBOM
HAOPSDKEHUU TUTaHWS  KOJHWYECTBO TEmIoThl Q 0o0paTHO MpONOPLHHUOHAIBHO  CONPOTHUBIICHUIO
Harpy3KH.)

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

3amaua4. Onpenenutb BHYTpPEHHEE COMpPOTUBIEHUE akkymysistopa ¢ DJIC 2 B, 3amkuyTOro
MIPOBOJIHUKOM COINPOTHUBIEHHEM 2 OM, €ciu 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 _ OJMHAKOBOM HAIPSUKEHMM IMHUTAHMS KOJIHMYECTBO TEMIOTHEL Q 00paTHO HpOmOpHHOHATIBEHO
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.

3anava 3.113 HUKEIMHOBOM J€HTHI TONIMHON 0,2 MM U IIUPUHON 3 MM HY>KHO U3TOTOBUTH PEOCTAT
Ha 2,5 Oma. Kakoli AJIMHBI HY’KHO B34Th JIEHTY M KaKO€ MaKCUMaJIbHOE HAIIPSHKEHWE MOYKHO MOJaTh Ha
3TOT PEOCTar, el JOMyCTHMAas MIIOTHOCTh TOKA il 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 UCTOYHHUKA TOK 1A?

3amaua 3. DieKTpoHarpeBaTeIbHbIE TMPUOOPH 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 compoTuBiIeHMe HUKennHA paBHo 110 1078
OmM-Mm).

Bapuanr 4

3amaga 1.Tok Tewyer mo mpoBOAHUKY, (popma KoTOporo mokazaHa Ha puc.l. OmuHakoBa Win
pa3iryHa HaIpsHXKEHHOCTH MOJIS B MECTaX € Y3KUM M IIUPOKUM cedeHrueM? OTBeT 000CHOBATh.

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

3agaya4.OnpeneuT MWIOTHOCTh TOKA | B JKEJIE3HOM MPOBOJAHMKE uIMHON L = 10 M, ecin mpoBoj
Haxoautes o Hanpspkenne U = 6 B.(Y nenpHOE conpoTtuBieHue xemneza p = 9,8 108 Om-m.

8 8, E1 E E,
— | — 2 |
N I L 0 |
—Ea
—\__'_,_—'—"'_'_'—\_\_‘_ﬁ-—
— ¢
Puc. 1. Puc. 2.

KonTpoubHnas padora Ne 4. MarHuTHoe nojie B BAKyyMe».

Bapuanr 1.

1. JluneitHpiii npoBOAHUK JMHOM 20 CM TpH cUJie TOKa B HEM 5 A HaXOOUTCS B OJHOPOJIHOM
MarHuTHOM moie ¢ uaayknuen 0,2 Ti. Eciau yroi, oOpa3oBaHHBIN IPOBOJIHUKOM C HAIPaBICHUEM
BEKTOPa MarHUTHOM MHAYKLIMH, paBeH 30°, TO Ha MPOBOJHUK ACUCTBYET CUIIA, MOLYJb KOTOPOH
pagen: 1)0,1H. 2)10,0H. 3)0,2 H. 4)20,0H. 5)1,0H.

2. IIpAMONMHENWHBI TMPOBOJHUK C TOKOM JUIMHOM 5 CM NEpHeHAUKYISpPEH JUHUAM HWHIYKIHU
OJIHOPOJAHOI'0 MarHUTHOTO NoJIsl. YeMy paBeH MOAYJb MHIYKIIUHM MarHUTHOTO TOJIsl, €CIIU IIPU TOKE
B 2 A Ha MPOBOJHMK AECUCTBYET CHUJIa, MOAYJb KoTOpoi 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
MHIYKIMEH B 110 OKPYKHOCTH paguycoM R, TO MOLyIb MMITyibca dacTibl pasen: |) qR/B 2)
gB/R 3) gBR 4) B/gR 5) R/gB.

4. Ha puc. u3o0paxeHO ceueHHe JBYX MNPSIMOJMHEWHBIX OECKOHEYHO IJIMHHBIX MPOBOJHUKOB C
TokOM. PaccTosgane 4B Mexay npoBogHUKamMu paBHo 10 cu, 11 =

20 A, I2 = 30 A. Haiitu HanmpsbKEHHOCTh MAarHHTHOTO IOJIS I I
BBI3BAHHOTO TOKaMmu |1 u | Touke Mi. Paccrosams MiA = 3 o (@ n
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 mmmHOI0O 10 cm. Ilo mpoBomauky TedeT Tok cmiaod 2 A. CKOpOCTh JBMKCHUS
npoBogaHuka 20 cm/c ¥ HampaBlieHa OHA TIEPIICHIUKYISPHO K HAIPABJICHUIO MarHUTHOI'O ITOJIS.
Hatitu: 1) pabory nepemerienus npoBoauuka 3a 10 cex ABMKEHUS, 2) MOITHOCTD, 3aTPAYCHHYIO Ha
3TO JABHKEHHE.

Bapmuanr 2.
1. Jlunelinplii TPOBOAHMK JIMHOW 60 cM TpH cuje TOKa B HEM 3 A HaxoJuTCS B OJHOPOTHOM
MarHuTHOM Tnosie ¢ unayknueit 0,1 Tin. Eciu nmpoBogHUK pacmosiokeH MO HAMpaBJICHUIO JIMHUM

WHYKIIMM MarHATHOTO I10JIs, TO HA HETO IEMCTBYET CUJla, MOIYJIb KOTOPOM 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 I0JI€ 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 MPOBOJHMKA 15 m/c 1 HanpaBiieHa OHA MEPHIEHAUKYIIPHO MATHUTHOMY
nojro. Yemy paBHa HHAyHUpoBaHHas B mpopoaHuke DJ1C?

5. Ha puc. uzobpakeHO cedeHHE JBYX MPAMOJIMHEHHBIX OCCKOHEYHO JJTMHHBIX MPOBOJIHUKOB C
TokoM. Paccrossnue AB Mexnay npoBogHukaMu pasHo 10 cm, |1
= 20 A, I = 30 A. Halitu HanpsKeHHOCTh MAarHUTHOI'O MOJIS | |
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,
COBIIQJAIOIIEH ¢ 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. DJEKTPOMAarHUTHBIA YCKOPHTEIh MPEICTABISICT COOOW JBa MPOBOJA, PACIOJOKECHHBIC B
TOPU30HTAIILHOM MJIOCKOCTH Ha paccTossHuu 20 ¢M Opyr OT Apyra, Mo KOTOPsIM MOXKET CKOJIb3UTh
0e3 TpeHus MeTaJUTMYecKasi epeMbIuka ¢ Maccoit 2 kr. MaruutHoe 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. Ecnm 1Ba mpoToHa IBHXKYTCS B OJTHOPOJAHOM MAarHUTHOM ITOJIE B IUIOCKOCTH, TICPIICHINKYIISPHON
JUHUSAM UHAYKIIUA MAarHUTHOTO TOJSI, IO OKPYXKHOCTSM pamuycoB Ri1 u R, , TO oTHOuIeHHEe uX
kunetnueckux suepruit Ko/ Kz pasno: 1) RZ/R?; 2) R’/R?;

3) R, /R ;: 4) R /R, ;5)A4. 1 2 M
) 2/ 1 ) 1/ 2 ) } S S @ @}
4. Ha puc. uzo0OpaxeHO ceueHHEe JBYX NPSAMOJUHEHHBIX A B

OeCKOHEYHO JJIMHHBIX MPOBOIHUKOB ¢ TOKOM. Paccrosinue 4B
Mexay poBogHukamu paBHo 10 cu, 11 = 20 A, I = 30 A. Haift HanpsH»KeHHOCTh MarHUTHOTO
10JIs1, BEI3BAaHHOTO ToKaMu |1 u |2 Touke Mi. PaccTtosaus BM1 = 3 cwm.

5. B marauTHOM moiie, uHAyKIUs kKotoporo B = 0,05 T, Bpamaercs crepxeHb JauHol 1 =1 M ¢
yriaoBoi ckopocThio ® = 20 pan/c. Ochk BpalmieHds TPOXOJUT Yepe3 KOHEI CTEPKHS U
nmapajiaelibHa MarHUTHOMY moJto. Halitu DJIC MHAYKIMH €, BO3HHUKAKONIYI Ha KOHIIAX
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. Kakyo pazmepHocTh B cucteme CH nMeeT eAMHMIIA U3MEPEHHsI MAarHUTHOTO TIOTOKa?

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

2. DIeKTpoH, YCKOPEHHbIH pa3HocThio noTeHuuanoB U = 100 B, BiaeTtaeT B 01HOPOJHOE MarHUTHOE
noJie, JUHUU HMHIYKIUH KOTOPOTO TMEPHEHANKYISPHBI HAMPaBICHUIO €ro IBWKEeHHs. WHIyKius
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 IBWIXKYTCS TIO
OKPY>KHOCTSIM B OJTHOPOJTHOM MarHUTHOM IOJI€ B TUIOCKOCTH, MEPIICHANKYIISIPHOW JTMHUSM WHIYKIIUU
T0JISL, 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

YIJI0OBOM 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, IUIOCKOCTHh KOTOPOTO IIEPICHAMKYISPHA K HAIPaBICHUIO
MAarHMTHOTO IT0JIs1, BpalaeTcs ¢ 4acToTou V = 3 06/cex. Unaykius marautaoro noust B = 0,2 Ta. Tok
| =5 A poxoaMT 1o paauycy aucka ab (@ u b—CKkonp3siye KOHTaKThl).. HaliTi MOIIHOCTH 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
MaTepruanbHON TOYKH. Hopmanbaoe u
TAHTeHLIMATbHOE  YCKOPEHHUS  YacTHIBl  IpHU
KPUBOIMHEIHOM JIBIDKEHUH.

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 YIJIOBOE YCKOpEHHE TpH
JIBJKEHUH 110 OKPY>KHOCTH, UX CBSI3b C JIMHEHHOU
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 uMmIynbca. 3aKOH COXpaHEHUS MOMEHTa
UMITYJIbCA.

3.5. JIBmkeHne B IIEHTPAILHOM TIOJIE.

3.6. Pabora, MOIIHOCTh, KHHETHYECKAs DHEPTHs TpPH
BpalIaTeIbHOM ABMKCHHU.

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

4.1.3ak0oH COXpaHEHHA HMITYJIbCA. 3aKOH JBHMKEHUS
LEHTpa  HMHEpUUH. PeakTuBHOE  JBMXXEHHE.
®opmyna [noakoBckoro.

4.2. Pabora. MoIHOCTb.

4.3. Kunetndeckas SHeprusi.

4.4. Dueprus B3aUMOJEICTBUS. IlorenumanpHuas
sHeprus ympyroctd. IloTeHnmanbHass >SHEprus
TATOTCHUSL.

4.5.CBs3p TOTEHUMANBHOW CHIIBI C MOTEHUUAIBHON
SHEprue.

4.6.3aK0H COXpaHEHHUS SHEPTHU B MEXaHUKE.

4.7.Ces3b  3aKOHO8 COXpameHus ¢ cumMmempuet
npocmpancmea u pemenu. KoHcepBaTUBHBIE H
JIUCCUTIATUBHBIE CHUCTEMbl. BHYTpeHHSSI 3Heprusl.
OO0medu3nyecKuii 3aK0OH COXpaHEHUS SHEPTHH.

5. CpnenunajabHast TeOpHs
oTHocuteabHocTu (CTO).

5.1. Tlocrynarel  OuumTeHa. OTHOCHTEIHHOCTH
OJTHOBPEMEHHOCTH.

5.2.TIpeoOpazoBanust  Jlopenna. MHBapuaHTHOCTH
3aKOHOB IIPUPO/BI OTHOCUTEJIBHO NPeoOpa3oBaHUM
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. Huxn Kapro. Makcumansabiii KIT/{ TernoBoit
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 IaHHOI0 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 MarHUTHON uHaykuuu. Teopema I"aycca
JUTSE MArHUTHOT'O TIOJS.

12. DJeKTpOMArHUTHAs HHIYKIMS

12.1. DnexTpoMarHuTHas WHAYKUUs. BeiBon 3akoHa

SIIEKTPOMAarHUTHOW  MHAYKIMU M3  3aKOHA
COXPaHEHHUS SHEPIHUH.



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
rapMOHHYECKOT0 KoJieOaHHS.

14.4. BekropHas quarpamma.

14.5. DHeprusi rapMOHHUYECKOT0 KOJIeOaHHS.

KoneOaHuii.

14.6. MareMaru4eckuii MasiITHUK. dusznvecKuit
MasTHHK.

14.7. KonebarenbHbIH 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.
JuddepenunansHoe ypaBHEHHE €r0 IBUXKECHUSL.
Pemenue ypaBuenus. Koaddummenr 3aTyxanusi.
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 TIIOTHOTO TOKa, TeopeMa OcTporpaackoro—
laycca s CTaTMUECKOTO — 3JEKTPHUUYECKOTO U
MAarHuTHOIO MOJI€EH.

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,
WHTEHCUBHOCTD DJIEKTPOMArHUTHBIX 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 cTOAYEH BONHBL. COOCTBEHHBIE
KoJeOaHus CTep)KHEN U 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 akTUBHOCTh. BpaieHue miockocTu
nosspu3zarun. ddexr 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, Jy4YeUCIyCKaTelbHas (CIeKTpajibHas
TUIOTHOCTh SHEPTEeTHUECKON CBETHMOCTH)
JTydernoryiomareibHas  CIIOCOOHOCTh.  AOCOIIIOTHO
YepHOeE TeJ0, CEpoe TeIO.

21.2. Tpasuio IIpeBo, 3axon Kupxroda.
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21.3. 3akon Credana-bonbiMana. 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 Bonpochl: Pu3uka. 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

sHeprust ynpyroctu. lloreHuuanbHass sHeprus TAroreHus. CBsi3b NOTEHIMAIBHOW CHIIBI C
MOTEHIMATBHON YHEPIUEH.

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
dopmyna. MakcBeIIOBCKOE paclpeeleHre MOJEKYI HAEaTbHOro raza mo ckopoctsMm. 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
BO3pacTaHUs SHTPOIUH OTKPBITON CHUCTEMBI.

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

13. DnekTpocTaTHKa. DIEKTPUUYECKUM 3apsia. 3aKoH coxpaHeHHs 3apsaa. 3akoH Kysona.
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.  [Huonextpuku. llonspuszanus nusnekTpukoB. lloiaspu3oBaHHOCTh, IUANEKTpUYECKas
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
aneKTponpoBoaHocTH  MetawioB.  ComporuBieHne mnpoBoiHuka. [lociemoBarenbHOe W
NapajuIeIbHOE COEIMHEHNE CONIPOTUBIIEHUI.

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. BpIHYyXIeHHBIE MEXaHWYEeCKHe  KoJeOaHHs OCHHJUIATOpA MOJ 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 cepUyYecKue 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. BsanmopelcTBHE 3JIEKTPOMAarHUTHBIX BOJIH C BemecTBoM. Jlucnepcus ceera. HopmanbHas
Y aHOMaJIbHasl Iucrepcus. DJIeMeHTapHas 3JIEKTPOHHAS TeOpUs JUCTIEPCUH.



