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1.0IEJHU U 3AJAYU ANCHUITINHBI

1.1. Hean pucuunIMHbI

Hensamu npenogaBaHusl AUCHUIUIMHBI SBISIIOTCS: CO3JaHUE Oasbl IS
u3ydeHus o0menpodecCuoHaIbHBIX M CHEIUATbHBIX JUCIUIUINH, (JOPMUPOBAHUE
IEJIOCTHOTO TPEACTaBICHUS O (PU3MUECKUX 3aKOHAX OKPYKAIOIIEro MHUpa B HUX
€MHCTBE W B3aMMOCBSI3M; 3HAKOMCTBO C HAay4YHbIMH METOJAMHU I[1O3HAHUS,
dbopMupoBaHUEe y CTYJCHTOB MOJJWHHO HAyYHOTO MHPOBO33PCHHS, IPUMEHCHHE
MOJIOKEHUN (yHIaMEHTAIbHOW (U3MKU MPU CO3JaHUM M peaU3allid HOBBIX
TEXHOJIOTUN B 00JaCTH MHPOKOMMYHUKAIIMOHHBIX TEXHOJIOTHI U CUCTEM CBSI3H.

1.2. 3agaum ocBOeHMS IUCHUIIINHBI

N3ydeHune 3aKOHOB OKPYIKAIOIIETO MUPA U UX B3aUMOCBSI3H.

OBnaaenne ¢GyHIaMEHTATbHBIMUA TPUHIMIIAMH W METOJaMU PEUICHUS
HAy4YHO-TEXHUYECKHUX 3a1a4.

OcBoeHUE OCHOBHBIX (PU3UYECKUX TEOPUM, MO3BOJSIOIIUX OMUCATh
SIBJIEHUS B MPUPOJE, U MPEAEIOB NPUMEHUMOCTH ITHX TEOPUU IJISI PEUICHUS
COBPEMEHHBIX U MEPCIEKTUBHBIX MTPO(HECCHOHATBHBIX MTPOOIEM.

dopMUpOBaHUE HABBIKOB o IIPUMEHEHUIO MOJIOKEHUN
byHmamMeHTanbHON (U3UKH K TPAMOTHOMY HAyYHOMY aHaIU3y CHUTYyaIlui, C
KOTOPBIMH  CIIEUHMAIUCTY NPUACTCS CTAJIKHUBATBCA MNPU CO3JaHUMU UIIH
VICTIOJIb30BAHUU HOBOM TEXHUKU U HOBBIX TEXHOJIOTHUH.

CraHOBJIEHHE Y CTYJAEHTOB OCHOB €CTECTBEHHOHAYYHOUW KapTHUHBI MUpA.

O3HaKOMIIEHUE CTYJAEHTOB C MCTOPUEH W JIOTUKOW pa3BUTUS (U3UKUA U
OCHOBHBIX €€ OTKPBITHH.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Jucuummaa «®u3nuka» OTHOCHTCS K AUCHUIUIMHAM 00M13aTeJIbHOM 4acTH
0s10xa b.1 yueOHoro miana.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JANCIHUIIJIMHE

IIpouecc m3ydyeHus nucuuIuiMHbl «Pu3uKka» HamnpapieH Ha (GOpPMUPOBAaHUE
CIEYIOIIMNX KOMIICTEHIINU:

OIIK-2 - Crnoco0OeH BBISIBISTh €CTECTBEHHOHAYUYHYIO CYLIHOCTb MHPOOJIEM,
BO3HUKAIOIIUX B XOA€ NPOPECCUOHATBHOW JEeATENbHOCTH, U MPUMEHSTh
COOTBETCTBYIOIIMIA (PU3MKO-MaTeMaTHUECKUI anmapar JJjs uxX QopMaiu3aluu,
aHaJIN3a U IPUHITHUS PELICHUS.

Komnerenuust Pe3yabTathl 00yueHusl, XapaKTepU3ylIme
chopMHUPOBAHHOCTH KOMIIETCHIMHU

3HaTh: |1 - OCHOBHbBIE (PUBHYECKHUE SIBJICHUS U OCHOBHBIC 3aKOHBI
(GU3KMKY; TPaHUIBI MX NPUMEHHUMOCTH, MPHMEHEHHE 3aKOHOB B




OIIK-2

BOKHEUITUX TPAKTUIECKUX TPWIOKEHHSIX; 2 -  OCHOBHBIC
dusznyeckue BEMUYMHBI H  (U3WYECKHE KOHCTAHTHI, UX
OTIpeJIeTICHUE, CMBICH, CIIOCOOBI M €IMHMIIBI MX W3MEPCHHs; 3 -
HAa3HAUYCHUE W TPHUHIUN JEHCTBUS BaXHEHIMX (PU3NUECKUX
IpruOOPOB.

YMerb: 1 - 00BACHUTH OCHOBHBIE HaOJtO/IaeMble TPUPOAHBIE U
TEXHOT€HHBbIE SIBJIEHUS U 3(P(DEKTHI ¢ MO3ULIHMKA (PyHIaMEHTAIbHbIX

(bU3MYECKNX B3aMMOJICUCTBUN;, 2 - YyKaszaTh, KaKWE 3aKOHBI
OMUCHIBAIOT JaHHOE siBJieHHe Wi 3(PdeKT; 3. - UCTOIKOBHIBATH
CMBICT (PU3NUECKUX BEJIMYMH U TIOHATHH; 4 - 3aluChIBATh

ypaBHeHUsT i (u3udeckux BenmmunH B cucteme CHU; 5 -
paborarb ¢ mpubopamMu U 00OpPYIOBAHHEM COBPEMEHHOU

buszudeckorr jaboparopuu; 6 - UCIOIB30BATh pPa3UYHBIE
METOUKU buzrIecKnx U3MEpeHUN u 00paboTKn
OKCMIEPUMEHTAIBHBIX JIAaHHBIX; 7 - HCIIOJB30BaTh METOIBI

aZICKBAaTHOI'O (1)I/I3I/I‘ICCKOI‘O N MaTCMAaTHYCCKOI'0 MOACINPOBAHNA,
a TAaKXXC INPUMCHATb MCTOAbI @HBHKO—M&TCM&TI/I‘-IGCKOFO aHaJiu3a
K PCIICHHUIO KOHKPCTHBLIX CCTCCTBCHHOHAYYHBIX W TCXHHUYCCKHUX

poOJIeM.

Bnagers: 1 - HaBeIKaMM  HCTOJB30BAaHUS  OCHOBHBIX
oOme(pru3nyeckux 3aKOHOB MW NPUHIUIOB B  BAKHEHUIINX
OPAKTUUYECKUX MPUIIOKEHUSX; 2 - HaBbIKAMU INPUMEHEHMUS
OCHOBHBIX METOJIOB (PH3UKO-MAaTEeMaTHYECKOTO aHalu3a s
pelieHusT eCTeCTBEHHOHAyYHBIX 3aJad; 3 - HaBBIKAMHU

NpaBWIBHOM  OKCIUTyaTalldd  OCHOBHBIX  MNpUOOpPOB U
000OpyI0BaHUsI COBpEeMEHHOUW Qu3nyeckor nadoparopuu; 4 -
HaBbIKAMU OOpPa0OTKM ¥ UWHTEPIPETUPOBAHUS PE3YyJIbTATOB
AKCHEPUMEHTA; S5 - HaBbIKAMU HCIIOJIb30BaHUS METOJIOB
(bu3HUEeCKOro MOJICITMPOBAHHUS B POU3BOJICTBEHHON MTPAKTHUKE.

4. OBPBEM JNCIHUIIJIMHBI MOAYJIA)

O6mast TpyA0EMKOCTh AUCHHUIUTMHBI «Du3nkay cocrapiser 17 3adeTHbIe

€ IUHUIIBI.

Pacnipenenenue Tpy10eMKOCTH TUCHUILIMHBI IO BUAAM 3aHATUH

Bun yueOHol paboThI Bcero CemecTpsl
4acoB 1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 268 90 108 | 70
B Tom uncae:




Jlekun 90 36 36 18

[Tpaktuueckue 3austus (I13) 72 18 36 18
Jlaboparopnsie padoTsl (JIP) 106 36 36 34
CamocrosiTeibHasi padoTa 245 45 117 | 83

KypcoBoit mpoekT - - - -

KonTtponb 99 45 27 27

By npoMexyTouHO#M aTTecTalum — SK3aMeH + + + +

O6m1as Tpy10€MKOCTh yac 612 180 | 252 | 180
3ad4. e]I. 17 5 7 5

5. COAEP’ KAHUE JUCHUIIJIMHBI (MOAYJIA)

5.1. Coneprxkanue pa3iesioB IMCHUIVIMHBI M pacipeaeieHne
TPYAOEMKOCTH 110 BUIAAM 3aHATHH

Ne i/ [HaumenoBanwue pa3nena aucuurianasel  |Cem|Henen Bun yuebHo# Harpy3Kku u ux
ecTp| TPYJIOEMKOCTh B Yacax
CEMCCT| TTekuuu [[Ipaktnu| J1ab CPC |Bcer
pa ecKue | paboThI 0
3aHSATHUS 4acoB
1 du3nueckre OCHOBbI MEXaHUKHU 1] 19 18 9 18 20 65
2 Mexannyeckue koaebanus v BOIHb | 1 10- 6 3 6 7 22
12
3 MonekynspHas ¢pusuka u 1 13- 12 6 12 18 48
TEPMOJMHAMUKA 18
DJIEKTPUYECTBO U MarHeTU3M 2 | 1-11 22 22 22 54 120
5 ONeKTpOMarHuTHbIE KoJIeOaHusl. 2 | 12- 14 14 14 54 96
BonnoBas ontuka 18
6 KBanroBas ¢usuka. ®usuka atoma. | 3 | 1-14 14 14 28 53 109
®dusukKa TBEpAOro Tena
7 SAnepnas pusuka. Ousndeckas 3 15- 4 4 8 19 35
KapTHHA MUpa 18
Hroro 90 72 108 225 | 495
5.2 Jlekunu
CEMECTP 1
Ne Tema nexunu O0beM| B Tom uncine B
o/t yacoB [MHTEPAKTUBHON
bopme
Pa3pen 1. Pusnyeckue 0OCHOBBI MEXaHUKH 18
1.1 OO6mas cTpyKTypa u 3a7a4u Kypca ¢pusznku. Kunemaruka 2

MarepuaabHOi Toukn. KoopiuHaTHas 1 BEKTOpHast (OPMBI
ONHMCAHMS JBMXKEHUS MaTepualibHON Touku. [lepemMerienue,
CKOpPOCTb, yCKOpeHUe. TaHreHIMalbHOe U HOpMaIbHOE
ycKopeHusi. Beluucnenue nyTu.

1.2 Kunemaruka tBepaoro tena. [locrynarensHoe u 2
BpalllaTelbHOE ABM)KEHUE TBEPJOrO Teja. YTIIOBask CKOPOCTh U




YIJIOBOE YCKOPEHHE, U UX CBA3b C TMHEHHBIMU
XapaKTEPUCTUKAMH JIBUKCHHUSI.

1.3

JlnvHamMuka MaTepHaJbHOM TOYKA W  MOCTYIATEIbHOTO
JBUKEHHUS TBEpIOro Tena. LleHTp Macc MEXaHNYEeCKOW CUCTEMBI,
3aKOH [JBMKEHMS LIEHTpAa MacC. 3aKOH COXPAHEHHUs HMMIIYJIbCA.
CBsi3p 3aKOHa COXpaHEHMsI HUMIYJbCAa C OJHOPOJHOCTHIO
npocTpaHcTBa. JIBMJKEHHME Tel C TEPEeMEHHOM MAaCCOM.
Ypasuenue Memepckoro. @opmyia L{lnoakoBckoro.

1.4

Pabora nepemenHoit cuiel. MomHocTh. PaboTa
KMHEeTH4ecKas sHeprus. KoHcepBaTHBHBIE 1 HEKOHCEPBATUBHBIC
cuiibl. PaboTa u noteHuuanbHas sHeprus. CBs3b MEXIY
ITOTEHIMAJIbHOM JHEPrue U CWIION noiis. [ pagueHT ckansapHou
GbyHKIHMH. 3aKOH COXpaHEHUS IMOJTHOW MEXaHUUECKON YHEPTHH
B I10JI€ TOTEHUIUAIBHBIX CHIL.

1.5

I[I/IHaMI/IKa BpamaTCJIbHOI'O JABUKCHU. MowmeHT HUMITYJIbCa
MaTepUAIbBHOM TOYKM M MEXAHUYECKOM CHCTEeMbl. MOMEHT
CUJIbl. YpaBHEHHE MOMEHTOB. 3aKOH COXPAaHEHUSI MOMEHTa
HMITYJIbCa MEXaHNYEeCKOM CHCTEMBI.

1.6

MomeHT wuHepuuu TBepAbiXx Ted. Teopema IlTeitHepa.
VYpaBHEeHHE [MHAMUKU BpallaTeIbHOIO JBMXKEHHUS TBEPAOIrO
TeJla C 3aKpeIUIeHHON OChio BpaiieHus. Kunernueckas sHeprus
1 paboTa mpu BpalaTeIbHOM JBMKEHHUH. | mpockon, mpeueccust
U HyTalus rupockona. [IpumMeHeHre rupoCKONOB B TEXHHUKE.

Camocmosmenvro: 11nockoe IBUKEHNE TBEPAOIO TENA.

1.7

Mexanunka xuakoctd. CTalMOHAPHOE TEYEHUE UCaTbHOMN
xkuakoctu. Jluaum u TpyOkm Toka. HepasphIBHOCTH CTpyH.
VYpaBuenue bepnymmu. BszkocTs. Cuibl BHYTPEHHETO TPEHMS.
Jlamunapnoe u TypOyJleHTHOe TedeHus. J[[BrkeHwe Ten B
KUAKOCTAX U razax. JIoboBoe compoTUBIICHHE MPH OOTEKaHHUH
ten. Yucno PeitHonbaca.

1.8

Mexanuka ynpyrux Ten. Ympyrue — aedopMmanuu  u
HanpsbkeHus. Pactspkenne u cxarue. Casur. 3akoH ['yka.
Moayns KOHra u MoAynab cHaBHTaA. DHeprusi  ynpyro
nehOpMUPOBAHHOTO Tea.

1.9

CneunanpHas TeOpHUs  OTHOCUTENBHOCTH.  [IpuHImmn
oTHOcuTeNnbHOCTH [anunes u  npeoOpazoBanus ['amumies.
[Toctynatel DitHmTeliHa. OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH
u npeobpaszoBanus Jlopenna. CokpaiieHue JUIMHBI U
3aMEUICHHE BPEMEHM B JBUXKYILIUXCA CUCTEMAX OTCYETA.
PensTUBUCTCKUI HMITyJIbC U PENSITUBUCTCKOE YpaBHEHHE
JUHAMHUKU. PensTUBUCTCKOE BBIpaXEHHE KUHETUYECKOH H
oJIHOM »Hepruu. Bsaumocssasp Maccsl u 3Heprun B CTO.
YerslpexmepHoe npocTpaHcTBO-Bpems B CTO.

PA3JIEJI 2. Mexanuuyeckue KoJ1e0aHUS U BOJTHBI

1.10

NneanbHbii FapMOHUYECKHUI OCLUILISTOP.
HuddepennmanbHoe ypaBHEHHE OCHUIUIATOPA M €T0 peIlcHUE.
Ammuntyna, uacrota M (aza koineOanuil. [IpyXUHHBIH,
¢uznyeckuii M MareMaTHUYeCKUW  MasTHUKU.  OHeprus
TapMOHHMYECKOTO OCLWILIATOPA. CrnoxeHne rapMOHHYECKUX
KoJieOaHu onMHaKoBOro HampabieHHs. CliojkeHHe B3aUMHO-




MEPIEeHIUKYISPHBIX KOJIEOaHH.

1.11

3aryxaromue konebanus. uddepeHnnansHoe ypaBHEHUE
3aTyXalwmuX KoJeOaHWd W ero pemeHue. XapakTepUCTUKU
3aTyXxaronmx KoJieOaHuH. BrinyxneHnble koieOaHus.
JMuddepennmansHoe ypaBHEHHE BBIHYXIECHHBIX KONEOaHUU U
ero peumenue. Pesonanc. PezonancHbie KpUBBIE.

1.12

Bonnsl B ynpyrux cpeaax. [IpogonsHbie U monepeyHbie BOTHBL.
[Tnockast u cepuueckast BOJHBI. YpaBHEHUE BOJIHBL. BomHOBOE
ypaBHeHHE. CKOpPOCTb YHPYrMX BOJIH.  DHEprus ynpyroi
BOJIHBL. [IO0TOK M MJIOTHOCTH MOTOKAa »Hepruu. Bexrop Ymosa.
Crosume BonHbl. Dddext Jlomiepa a1t 3ByKOBBIX BOJH.

PA3JEJI 3. MoJiekyasipHasi pusuka u
TepMOANHAMHKA

12

1.13

OcCHOBHBIE  TPEACTABIEHUS  MOJEKYJISIPHO-KMHETUYECKOU
teopun. HneanbHbiit ra3. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KHHETUYECKOW  TEOpPUM  MJEAIBHOIO  rasa.  YpaBHEHHE
MenneneeBa-Knanelipona. Pacnpenenenne MakcBenna u ee
JKCIIepUMEHTaIbHOe  oOocHoBaHMe. Hambonee BeposTHas,
CpeoHsAs M CpelHEKBaJpaTH4YHas CKOpPOCTH. PacmpeneneHue
BbonbiiMana uGapomerpuueckas Gpopmyia.

1.14

Uucno CTOIKHOBEHUH M CPeIHsIs JUIMHA CBOOOTHOTO Mpodera
MOJIEKYJl HACAIbHOrO Ta3a. SIBieHusi mepeHoca: auddysus,
TEIJIONPOBOJHOCT M BHYTPEHHEE TpPEHHE. OMIUPUYECKUE
ypaBHeHus neperoca: ®uka, ®ypre u HeroToHa.

1.15

OcHOBBI TepMOIMHAMUKU. BHYTpEeHHS dHEPrUs UAEaNbHOIO
raza. Pabora TepmonuHamuyeckoit cuctemsl. KommuecTBo
TemIoThl. TerioeMkocTb. CBs3b TEIUIOEMKOCTH C YHCIOM
cTeneHei cBo0oabl MosieKyl. [lepBoe Hayaao TepMOIMHAMUKH.
N3oxopuueckuid, n300apUYeCKHid, U30TEPMUYECKUNA U
anrabaTUyecKuil MpOoLECcChl B UCATBHBIX Ta3ax.

1.16

OOpatumble U HeoOpaTumble Tponecchl. Llukanueckue
nporeccel. [{ukn Kapno. Koadpounuent nonesnoro aencTBust
TEIUIOBBIX MaluH. BTOpol 3aKOH T€pMOAMHAMUKH. DHTPOMHS
U ee CTaTUCTUYecKas MHTeprpeTanus. Bo3pacranue sHTponuu
IIPM HEPaBHOBECHBIX IIpoueccax. ['paHULbl TPUMEHUMOCTU
BTOPOT'0 3aKOHA TEPMOJIMHAMUKHU.

1.17

Peanbuble Ta3pl, Kuakocth U KpUCTaUibl.  Cuisl
MEXMOJIEKYJIIPHOTO B3auMOJACUCTBUs. YpaBHeHue Ban-nep-
Baansca.  U3zorepmsl  Ban-gep-Baambca.  Ilepexon — u3
ra3o00pa3HOro COCTOSIHUA B XHJIKoe. KpuTHueckue nmapamerpsi.
Addext xoynsa-Tomcona. Cxxmxenue razos. dassl u Gpa3zoBsie
npeBpaiieHus. TpoitHas Touka. [uarpamMmma cocTosaHus.

1.18

OTKpBITHIE JUCCUTIATUBHBIE cCUCTeMbl. CaMOOpraHu3amnus B
OTKPBITBIX CHUCTEMax, poJb HEeTUHEHHOCTH. IyKTyallHu.
budypkanmn u xaractpodsl. Unenm cunepreruku. [Ipumepsr
CaMOOpraHW3allii B JKMBOM W  HEKHBOH  NPHPOJE.
JIMHaMUYeCcKui Xaoc.

Hrtoro yacos

36




CEMECTP 2

/1

Tema nexkun

O0peM
JacoB

B ToM uncie B
MHTEPaKTUBHON

dhopme

Pa3znen 4. DjieKTpU4eCcTBO 1 MATHETH3M

22

4.1

DNEKTPOCTATUUECKOE T0JIE B BaKyyMe. DJIEKTPUUECKHUM 3apsi.
3akon Kynona. HanpspkeHHOCTh M MOTEHIMAN 3JICKTPHYECKOTO
nons. [lpunmun cynepno3unuu.  PaboTa 31eKTpocTaTHuecKoro
nons. Teopema o uupkysiuuu Bektopa E. [loTeHuman u ero cBs3pb
C HAINpPSHKEHHOCTBIO. DJIEKTpUYECKOE MoJie AMMoid. JIUmoiab BO
BHEIIIHEM 3JIEKTPUYECKOM I10JI€.

4.2

IMotok BekTopa E. Teopema "aycca B uHTErpanpHoOl Gpopme u
ee IPUMEHEHHE K pacdeTy JJeKTpuyeckux mnoined. Teopema
I'aycca B nuddepennmansHoi popme. J{uBepreHuust BEKTOPHOTO
I10JIA.

4.3

[IpoBomHukM B 3nekTpudeckoM mose. [lone BHyTpu u y
IIOBEPXHOCTH IPOBOJHMKA. Pacmpenenenue 3apsaoB BHYTPH
IIPOBOJHHUKA. OKBUIOTEHLMAIbHBIE IOBEPXHOCTU U CUJIOBBIE
JUHAM DJIEKTPOCTATUYECKOTO IIOJISI  MEXKIAY IPOBOJAHUKAMU.
OneKTpocTaTuyecKas 3aluTa.

CamocmosmenvHo: EMKOCTP TIPOBOJHUKOB U
KOHJEHCATOPOB. ODHEpPrusi  B3aUMOJEHCTBUS  DJIEKTPUUYECKHUX
3apsioB.  ODHEprusi 3apsyKeHHOro KoHJeHcatopa. OObeMHas
IJIOTHOCTb SHEPIUHU IOJIS.

44

JIMDIIEKTpUKH B BJIEKTPUYECKOM  IIOJIE. [Monspuzanus
IU3JIEKTPHKA. Bekrop JIEKTPHUECKOTO CMEILCHUS
(3meKTpHUECKOM UHIYKIHH). Jwusnektpuueckas
BOCIIPUMMYMBOCTE M npoHHMIAaeMocTs. Teopema I'aycca s
JM3JIEKTPUKOB. I'panuunble  ycnoBus 1A BEKTOPOB
HAIPSDKEHHOCTH ~ JIEKTPUYECKOTO MO U DIIEKTPUYECKOTO
cmenieHns. OObeMHast TUIOTHOCTh SHEPTHU DJIEKTPUYECKOTO TTOJIS
B JIMIJIEKTPHKE.

4.5

IlocrosiHHBIN 3nekTpudeckuil ToK. Cuila ¥ IJIOTHOCTh TOKa.
VYpaBHEHNE HEMPEPHIBHOCTH ISl TIOCTOSTHHOTO ToKa. CTOpOHHUE
CWJIBI, 3JIEKTPOJBMKYIAs cHUJa HCTOYHMKA. 3akoH Oma B
uHTerpaabHOl U auddepenumansuoil dpopmax. 3akoH Jxoyis-
Jlenna. MomHOCTh TOKA. [IpaBuna Kupxroda.

4.6

Knaccuueckass  Teopusi  DJIEKTPONIPOBOJHOCTU  METAIUIOB,
YCIIOBHS ee IIPUMEHUMOCTHU u IIPOTUBOPEYUS c
AKCIIEPUMEHTAIbHBIMU JaHHBIMU. 3aKoH Bunemana-®panua.

4.7

MarautHOoe TmToONe B BakyymMe. MarHutHas —HHIYKIHAL.
MarnauTHoe nojue aBuwxyuerocs 3apsaa. [Ilpunuun cynepno3nuuun
nosiet. 3akoH buo-CaBapa-Jlamiaca u ero npuMeHEHHe K pacueTy
MarHUTHOTO TIOJIS IPSIMOTO U KPYTOBOTO TOKOB.

4.8

[Totox W wHUPKyIAUUS MarHUTHoro mojs. JuBepreHuus u
pOTOp BEKTOpa MarHUTHOW WHAYKIUH. [loje comeHomma u mose
Topouaa. 3akoH Awmmnepa. MarHutHoe moJie W MarHUTHBIN




JUTIOJBHBIA MOMEHT KpyroBoro Toka. Cuna Jlopenma. JIBuxenue
3apSUKEHHBIX YacCTUL[ B AJIEKTPUYECKMX M MArHUTHBIX MOJISIX.
Dddexr Xomna u ero npuMeHEHHE.

4.9

MaruuTtHOoe mone B BemecTtBe. ['mmore3a Awmmepa. Bekrop
HAaMarHMY€HHOCTH U €ro CBA3b C IUIOTHOCTBIO MOJEKYJISIPHBIX
ToKOB. Teopema O LMPKYJSAUMM (3aKOH TIOJIHOrO TOKa) JUIf
MarHuTHOTO TMOJs B BewiecTBe. HampsykeHHOCTP MarHUTHOTO
OJISL. MarnuTHas MIPOHUIIAEMOCTh u MarHuTHas
BOCHPUUMYUBOCTB. lIperioMiieHne JIMHUI MarHUTHOM WHIYKIIUU
Ha TpaHUIE pa3jiela MarHUTHBIX cper. Jna- u mapamarHeTHKH.
@®eppomarnernku. KpuBas  HamarHuuuMBaHus.  MarHUTHBIN
rucrepesuc. Touka Kropu.

OnextpomarautHas uHaykius. [Ipasuno Jlenna. YpaBHenue
AJEKTPOMATHUTHOM HMHAYKUMH. @DPU3MKa 3JIEKTPOMATHUTHOU
uHaykuuu. BuxpeBoe »snekrpuyeckoe rmone. CaMOMHAYKIIHS,
HHAYKTHBHOCTDH COJICHOWAA. Toxkn IIpU 3aMBbIKaHUHW W pa3MbIKaHUH
ANEKTPUYECKON Ienu. DHeprus MarHuTHoro mois. OObeMHas
IJIOTHOCTb SHECPTHUU MAarHuTHOI'O I1OJIA.

OnektpomariutHoe mnone. Tok cmenieHus. Cucrema
ypaBHeHMI MakcBemia B MHTErpajbHOW M Ju(depeHInaIbHOR
dopMe, PU3NIECKII CMBICI BXOSIINX B HEE YpaBHEHUH.

PA3JIEJI 5. JjieKTpOMArHUTHbIE KOJIEOAHUS ¥ BOJTHbI

14

5.1

OnexkTpuueckuil  kosiebarenbHbli  KOHTYp. CBOOOAHBIE,
3aTyXalllue U BBIHYXJIECHHbIE 3JIEKTPOMArHUTHbIE KOJeOaHUs.
Bpemst ycTaHOB/IEHUS! BBIHY)KJIEHHBIX KOJICOAHUH U €ro CBs3b C
N00poTHOCTRIO KOHTYpa. KomruiekcHas ¢opma mnpencTaBieHUs
rapMoHUYecKux koseOanwii. [IpeBpaimieHue sHEpruM B KOHTYpeE.
Pe3oHanc.

5.2

OneKTpOMarHuTHhIE BOJIHBL. BosiHOBoe ypaBHeHue. OCHOBHBIE
CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH. DHepreTuyeckue
XapaKTePUCTUKU AJIEKTPOMArHUTHBIX BOJH. Bekrtop IloliHTHHTA.
Nznyuenune IIEKTPUUYECKOTO JTUTIOJIA, quarpaMma
HanpaBJIeHHOCTHU. JlaBlieHHE 3JIEKTPOMArHUTHOW BOJTHBI. D heKT
Homnnepa.

53

DneKTpoMarHuTHas mpupofa cBera. KorepeHTHOCTh W
MOHOXPOMaTHYHOCTb CBETOBBIX BOJIH. BpemeHHas (IIpooipHas) u
MPOCTPAHCTBEHHAS (momepeunas) KOT€PEHTHOCTb.
WNuTtepdepeHnss  KOTepeHTHBIX  HUCTOYHUKOB.  OmTuueckas
pasHOCTh XO0na. YCIOBUS MHTEPPEPEHIIMOHHBIX MAKCUMyMOB M
MUHHMYMOB.

5.4

Wntepdepennst B TOHKMX IUIeHKaX. [lomockl paBHOM
TONIIMHBL ¥ paBHOro  HaxioHa. Kosbma ~ HerotoHa.
AHTHOTpaXXAIOIIKE NOKPHITHS U MHOTOCJIONHBIE JUAICKTPUYECKUE
3epkana.  MHrepdpepomerp  Maiikenbcona.  MHoromydeBas
untepdepenmus. Mareppepomerp @adpu-Ilepo.

5.5

Hudpakums cera. [Ipunnun [roiirenca-®dpenens. Meroa 30H
@penens.  dudpakius Ppenens Ha mpocTeliux Mperpaaax.
Judpakuuss @paynrodepa Ha menu u pemerke. Jucnepcus u




paspernaronias CIOCOOHOCTh pEIIeTKH. Hudpakmms
PEHTI€HOBCKHUX JIy4eH. dopmyna Bbperra-Bynsda.
PentrenoctpykrypHsiii ananu3.  [lonarue o romorpaduyeckom
METOJIe  TMOJIyYeHHS UM  BOCCTAHOBJICHHS  W300pa)KeHHil.
I'omorpammel Jlelra-Ynaruuekca, JleHucIoKa.

5.6

[lonsipuzamuss cBera. @PopmMa U CTENEHb NOJISIPU3AIUU
MOHOXpomaTudyeckoro cpera. [loaydenume w aHanu3 JIMHEHHO-
MOJISIPU30BAHHOTO cBeTa. OTpa)xkeHue M MPEeJOMIICHUE CBETa Ha
rpaHulie pasliena JABYX JUAJIEKTpUKOB. Popmysibl Dpenens.
BonHOBOABI M CBETOBOJBI. JIBoiitHOE JTyudenpesioMIICHHUE.
HckyccTBenHas onTruyeckas aHU30TPOIIHSL.

Camocmosmenvrno: POTOyNpyrocTts. JAEKTPOONTHYECKHE U
MarHUTOONTUYECKUE IPPEKTHI.

5.7

[lormomenne wu aucnepcus cBeta. DenomeHosIOrug
MOTJIONICHUSI M JUCIepCHu cBeTa. HopmanbHas U aHOMaybHas
JTUCTIEPCHSL.

Henunennble mnpoueccsl B ontuke. HenmnHenHo-onTHyeckue
MPOLIeCChl:  caMO(OKYCHpPOBKa CBETa, TEHEpalus TapMOHUK,
MapaMeTPUUECKUE MPOLIECCHI, BBIHYKIECHHOE PACCESIHUE.

Htoro vacos

36

CEMECTP 3

/1

Tema nexuuu

O0peM
JacoB

B ToM uncie B
MHTEPaKTUBHON

dhopme

PA3JIEJI 6. KBanToBas pusuka, 3jieMeHTbl KBAHTOBOI
CTATUCTHKHU M (PU3NKHU TBEPAOTO Tesaa

14

6.1

Wznyuenue narpetsix Ten. CnekTpaabHble XapaKTePUCTUKH
TEIIOBOIO M3Iy4deHUs. AOCOIIOTHO YEpHOE TeNo. 3aKOHBI
Kupxroga, Credpana-bonpumana u Buna. ®opmyna Penes-
JlxuHca u «ynpTpaduosneroBas karactpoda». I'unoresa [lnanka.
KBaHTOoBOE OOBSICHEHHE 3aKOHOB TEIUIOBOIO  M3JIyUeHHs.
Onrtuyueckre MUPOMETPHI.

6.2

Buemnnit - poroaddexr. VYpaBHeHne OWHIITEHHA A
doroapdexra. dpdpext Komnrona. Onsit bore. KopnyckymspHo-
BOJIHOBOM Jyan3M cBeTa. BosiHOBBIE CBOMCTBA yacTull. I unoresa
ne bpoins. Onbeitel JleBuccona u  [Ixepmepa. [dudpaxnus
Mukpodactui. [lpuHIun HeompeaeneHHocTH [ 'elizenOepra.
O1eHKa OCHOBHOT'O COCTOSIHMSI aTOMa BOAOPOJa.

6.3

Mopens aroma Tomcona. Omnbeitel  Pesepdopma mo
paccesiHuIO anb(a-yactul. SnepHas mozenb aroma. Iloctynarel
bopa. bBopoBckas Teopus aroma BOAOPOAA. OMIMPUUYECKHE
3aKOHOMEPHOCTH B aTOMHBIX criekTpax. CrekTp aToma BOJOpo/a.
®opmyna bamemepa. KBaHTOBO-MexaHMYecKass MOZEIb aroMma
BOZIOpOJA.

6.4

Craumonapuoe ypaBaenue [llpeaunarepa ajis atroma Boiopoa.
BonHoBble (YHKIIMM M KBAHTOBBIE YHUCIA 3JEKTPOHA B aTroMe




Bojopoaa. JIBmwkeHue cBoOOaHOW wacTUIbl. Yactuma B
OJIHOMEpPHOM MoTeHUuaJbHON siMe. KBaHTOBaHMe SHeprum.
OpHOMEpHBIN TOTEHIMAIBHBIN Mopor U Oapbep. Bripoxaenue
sHepreTHueckux ypoBHeil. [lpaBuna orOopa Asisi KBaHTOBBIX
[IEPEXOI0B. MarHUTHbII MOMEHT aroMa. ATOM B MarHUTHOM
nose. Ombir HtepHa u I'epmaxa. Cnoun s3nextponHa. CruH-
opOUTaIBEHOE B3aNMO/IeIICTBHE. Dddext 3eemaHa.
I"apmonnueckuii ocuuuATop. GOHOHBI.

6.5

IMIpunnun Ilaymu. Ilopsgox  3amonHeHus  dJIEKTPOHHBIX
obonouek. Ilepuoanueckas cucreMa XMMHUYECKMX 3JIEMEHTOB
A.N.Menneneesa. Tumsl  cBsa3ell. PeHTreHOBCKUE — JIy4H.
ChnjomHoi  CHeKTp W XapaKTepUCTHUECKOE  H3ITyuEHUeE.
CrnoHTaHHOE W UWHIYLUPOBAHHOE uW3iny4yeHue. IHBepcHoe
3acejieHle ypOBHEH aKTUBHOW cpeabl. OCOOEHHOCTH JIa3€pHOTrO
n3nydeHusi. OCHOBHBIE THIIBI JJA3€POB U UX IPUMEHEHHUE.

Camocmoamenvro: HeTnHEHNHO-OITUYECKUE SIBICHU.

6.6

KBaHTOBBIE CHCTEMBI W3 OJMHAKOBBIX dYacThl. [IpuHIMnD
TOXKJIECTBEHHOCTH OJUHAKOBBIX MHKPOYACTHLL. bo3onsl u
®epmuonsl. [Ipunnun [laymu. ®azoBoe mpocrpanHcTBO. Hucno
COCTOSIHUI. BBIpO>KIEHHBIE ¥ HEBBIPOKJCHHBIE CUCTEMBI YaCTHL.
®yuknun pacnpeneneHus Pepmu-llupaka u bosze-DiiHmITENHHA.
[TnoTHOCTH YKCNa KBAHTOBBIX COCTOSAHUN. DHeprust depmu.

6.7

OJIEeMEHTBl  30HHOM TEOpUM  KpPUCTALIOB. JIBM)KeHuUe
AJIEKTPOHOB B MEPUOAMYECKOM MoJie KpucTtamia. CTpykTypa 30H B
MeTajiax, MOJIyIPOBOJHUKAX M AudJieKTpukax. CoOCTBeHHas U
MpUMECHasi IPOBOJAUMOCTh IMOJYIPOBOAHUKOB. YpoBeHb Depmu
B YHUCTBIX M MPUMECHBIX NOJYHPOBOJHUKAX. TemmneparypHas
3aBUCHUMOCTH TTPOBOJIMMOCTH TIOJIYITPOBOTHUKOB.

Camocmosmenvro: OOTONPOBOAUMOCTD ITOIYTIPOBOIHUKOB.
O¢pdexr Xoma B MeTaIIIaX U MOTYIPOBOAHUKAX.

PA3JEJI 7. SInepnas ¢pusuka. Puznyeckas KapTuHa MUpa

7.1

OcCHOBBI (U3UKH ATOMHOTO siipa. XapaKTepUCTUKU sIpa:
3apsijl, Macca, SHEPrusi CBS3M HYKIOHOB, CIOMH M MarHUTHBIA
MoMmeHT. CBoiicTBa W OOMEHHBIH XapakTep SAEpHBIX CHIL.
Kanenbnas, oOosoyeyHas W o000OmIEHHass MOAEIb spa.
EcrecTBeHHass 1 HMCKYyCCTBEHHAs! PaJMOAKTUBHOCTh. VICTOUHUKH
paZIMOAaKTUBHBIX HM3IydeHHWH. SlaepHple peaknud. 3aKOHBI
COXpaHEeHHMs B AJepHbIX peakuusx. [lenenue sanep. Cunres szaep.
OnemeHTapHble yacTUlbl. DyHIaMEHTAJIbHBIE B3aUMOJICUCTBUS U
KJacChl  dJeMEHTapHbIXx  dvactun.  CraHgapTHas  MOJEINb
3JIEMEHTapHbIX 4YacTULl. YacTuubl W aHTUYAcTULBL. JIENTOHBI U
anponsl. Keapku. IlpoGnema oObenuHeHus (yHAaMEHTaIbHBIX
B3aUMOJICHCTBUM.

7.2

duzndeckas KapThuHa MHpa. OCHOBHBIC JOCTHIKCHHUA H

POOIJIEMBI cyOBsiepHOi busuKy. CoBpeMeHHbIE
KOCMOJIOTUYECKHE MIPEJICTaBJICHHUS. JoctmxeHus
HaOJTF01aTeTbHOU aACTPOHOMHH. Teoperuueckue
KOCMOJIOTUYECKHE MOJIETIH. AHTpOTHBIT TIPUHIIMIL.

PCBOJ'IIOIII/IOHHI)IG U3MCHCHUA B TCEXHUKEC M TCEXHOJOI'MAX KakK




CIICACTBUC HAay4YHBIX I[OCTI/I}KGHI/Iﬁ B

oOact
®duznyeckas KapTuHA MHUpa Kak priiocodckast KaTeropus.

bu3uKH.

HUroro gacos

18

5.2 llpakTuyeckune 3aHATHS

CEMECTP 1
No TeMa npakTUYECKOro 3aHATUS O0beMm B Tom uncine B | dopma
n/m yacoB [MHTCPAKTUBHON KoOHTpOIsA
hopme
Pasznen 1. ®u3nueckue 0CHOBBI MEXaHUKH 9 12
1.1 | BBogHoe 3anstue. Bxognoi koHTpoab. Kunemaruka 2 Tect
KPUBOJIMHEWHOTO IBUKEHHUS MATEPUATIBHON TOUKH.
KunemaTtuka BpamaTesbHOro IBUKEHHS TBEPIOTO 2 2 Dus.
1.2 | Tena. JTUKT.
JlMHaAMUKa OCTYNaTENBHOIO IBUKEHUS. 1 2 Konrtp.
1.3 Nel
3aKoH coxpaHeHust uMIyJabca. CTOJKHOBEHHE 2 4
1.4 | vactuu. PaGota 1 sHeprus. 3aKOH COXpaHEeHUs
SHEPTUH.
JluHamuKa BpaniaTeIbHOrO ABUYKEHHS TBEPIOTO Tea. 2 4 KonTp.Ne2
1.5 | PabGota u sHeprus npu BpamaTeaIbHOM JIBUKCHUH.
3aKoH COXpaHEHHUsI MOMEHTa UMITYJIbCA.
PA3AEJI 2. Mexann4yeckue Koj1e0aHUs U BOJIHBI 3 4
Kunemarnka u 1uHaMuKa TapMOHUYECKHUX 1 2
2.1 | koneGaHwmil.
3aTyxarolre U BhIHYKJIEHHbIE KOJIeOaHuUs. 2 2 Kontp.Ne3
2.2 | KonTponbsHas pabora.
PA3JIEJI 3. MogiekyasipHasi GQU3HKa H 6 2
TEPMOJAUHAMHUKA
3akoHbI UIeanbHOro ra3a. [lepsoe Hadano 3 1 KonTp.Ned
3.1 | repmoauHamMuku. TemnoeMKOCTb UJI€aTbHOTO ra3a.
TenoBeie Mamuubl. Hukin Kapro. Dutponus. 3 1 Kontp.Ne5
3.2
Hroro yacos 18 18
CEMECTP 2
Ne Tema npakTU4eCKOro 3aHATUS O6wem |B Tom uucne B | @opma
n/m 4yacoB |[MHTEpakTUBHOH KoHTpomus




dhopme
Pa3nen 4. DjeKTpu4ecTBO U MATHETU3M 22 11
4.1 | Dnextpuueckoe nose B Bakyyme. [IpunHumn 2 2
CYTEepIO3UIUH.
4.2 | [Ipumenenue Teopemsl ["aycca yist pacyeTa moJieu. 2 1
4.3 | BeluucieHue noTeHIMaI0B AJIEKTPUUECKUX TTOJICH. 2 1 KonTp.Nel
4.3 | IIpoBOHUKH U AUDIEKTPUKH B DJIEKTPUUECKOM 2 Omnpoc
oJe.
4.4 | DIEeKTPOEMKOCTb MPOBOAHUKOB U KOHJIEHCATOPOB. 2 1 Du3. IUKT.
DHeprust 3JAeKTPOCTATUYECKOTO TOJISL.
4.5 | KontponpHas paboTa 1Mo 3J1eKTPOCTATUKE. 2 KonTp.Ne2
4.6 | 3aKOHBI IOCTOSIHHOT'O TOKAa. Pacuer anekrpuyeckux 2 2
reneil moCTOSIHHOIO TOKA.
4.7 | KoJIJIOKBUYM IO 2JIEKTPOCTATHKE T TOCTOSHHOMY 2 Tecr
TOKY
4.8 | MarnutHoe noJjie B Bakyyme. [IpuHuun 2 1
cynepno3uiuu. 3akoH buo-Casapa-Jlammnaca.
4.9 | 3akon Ammnepa. Pabota mmo nmepemenieHuto 2 2 Kontp.Ne3
MPOBOJHMKA U KOHTYpa C TOKOM B MArHUTHOM
ToJIe.
4.10 | MarHuTHbIE CBOMCTBA MAarHETHKOB. 2 1
4.11 | DnekTpomMarHuTHasg UHAYKIUS. THAYKTHUBHOCTD. 2
OHeprus MarHUTHOT'O TOJISL.
PA3JIEJI 5. DieKTpoMarHuTHble KoJie0aHus U 14 3
BOJIHBI
5.1 | KonebarenbHblii KOHTYp. 3aTyXaromue 2
AICKTPUUECKHUE KOJICOaHNUS.
5.2 | BeiHyXIeHHBIE 2JIEKTPUYECKHE KOJIeOaHus. 2 1 KonTp.Ned
5.3 | DneKTpoMarHuTHBIE BOJHBI. 2 Camocr.
5.4 | UnTepdepenius ceera. 2 1
5.5 | Hudpakuus ceera. udpakironHas pemerka Kak 2 1
CIIEKTPaIbHBIN mpuOOp.
5.6 | Ilonspusauus ceera. 2
5.7 | KonrponpsHas padota 2 KonTp.Ne5
Hroro yacos 36 14
CEMECTP 3
‘ No ‘ TeMa nmpakTUYECKOro 3aHsITUS ‘ O06bem ‘B TOM YHUCJIE B ‘ dopma




n/m YacoB [uHTepakTuBHOM KOHTpONS
hopme
Pa3nen 6. KBanToBasi pusuka.
KBanToBas crarucruka 14 8
U (pHU3MKA TBEPAOro TeJa.
3aKOHBI TETJIOBOTO U3ITYYCHHUS. 2 1
6.1
doroaddexr. [laBnenne cBera. 2 1 Kontp.Nel
6.2
Dddextr Komnrona. KontponbHas pabora 2 1
6.3 | 10 KBAaHTOBOM OITUKE
BonHoBEIE cBOIICTBA YaCTHII. 2 1 KonTtp.Ne2
6.4 | CooTHOILIEHUE HEOTIPEAECICHHOCTEN.
Ypasuenue Ulpeaunrepa. Yactuua B 2 1
6.5 | moTeHIHaNbHOM siMe. TyHHEIbHBII
s dekt. KonmokBruyM 1o KBaHTOBOM
MEXaHUKe
Atom Boaopoaa. CrieKTpajibHbIE 2 1 KonTtp.Ne3
6.6 | 3akoHOMEpHOCTU. PeHTreHoBCcKHe
CHEKTPBI.
CoOcTBeHHas U MPUMECHask MPOBOIUMOCTD 2 2
6.7 | nonynpoBOAHUKOB. DOTOMPOBOAUMOCTb.
PA3JIEJI 7. SInepuas ¢usuka 4 2
PannoakTuBHOCTE. SlnepHbIC pEaKIuu. 2 1 KonTtp.Ned
7.1
DJIeMEeHTapHBIC YaCTHUIIBI. 2 1 UrorosaskoHTp.NeS
7.2
Hroro yacos 18 10
5.3 JlabopaTopHbie padoThI
CEMECTP 1
Ne HaumenoBanue nabopaTtopHOi paboTh O6wem B ToM uncne B | Popma
n/m yacoB |[MHTepakTUBHOM KoHTposs
hbopme
Pa3nen 1. ®usnyeckne 0CHOBbBI 18
MEXaHUKHU
Pacder norpemnocTel npu u3MepeHnn 2
1.1 o0bemMa UINHIpA.
CryneHThl BHIIOJHSAIOT OJIHY U3 paboT B 4 Omnpoc
1.2 COOTBETCTBUH C MHIUBUIYATbHBIM

rpaduKoM:

® OMIpEACICHUC CKOPOCTHU MMOJIETA ITYJIN C

MIOMOIIBIO OATUTUCTHIECKOTO
MasiTHUKa (JTabopartopHas paboTa

Nel.6);

® OIIPCACICHUC YCKOPCHUSA CBO6OI[HOF0

naacHus Ha MalllMHC ATBYHa




(;maboparopnas padota Nel.1);

e ormpeeneHle ynpyroro MoIyJast
CIIBUTA CTATLHOW TIPOBOJIOKH METOJOM
KPYTHJIbHBIX KOJIEOaHUH
(;mabopatopnas padora Nel.2);

® JiCCIIEIOBAHUE IBUKCHUS TEll B

KHUIKOCTH (J1abopaTopHas pabota
Nel.10).

1.3

3aueTHOE 3aHATHE

Otuyer

1.4

CTyIeHTHI BBIIOJHSIOT OIHY U3 padoT B
COOTBETCTBUH C HHMBHIYJIEHBIM
rpaduKoM:

e OIpeaeseHrne MOMEHTA HHEPLUHU
METOJIOM TPH(HISIPHOTO MO/1BECa
(;mabopatopnas padora Nel.3);

e OIpeesieHrHe MOMEHTA HHEPLIUU
METAUTMYECKUX KOJIEI TPY TIOMOIIN
MasTHHKa MakcBera (JabopaTtopHast
pabora Nel .4);

e OnpenelieHHe MOMEHTa HHEPIHH
MaxOBHKa 1 MOMEHTA CUJI TPEHUS
(;maboparopnast padota Nel.4).

Ompoc

1.5

3aueTHOE 3aHATHE

Otyer

PA3JIEJI 2. MexaHnuueckue
KOJI€0aHUSA M BOJHBI

2.1

CTyneHThI BBIONHSIOT OIHY U3 padoT B
COOTBETCTBHH C MHINBUIYITbHBIM
rpaduKoM:

e H3ydYeHHE KOJeOaHu i
MaTeMaTHYECKOTO U (PU3NIECKOTO
MasiTHUKOB (J1abopatopHas paboTa
Nel.12);

e Ompe/elieHHe YCKOPEHHs CBOOOTHOTO
MAaJCHUS C TIOMOIIBIO (PU3UUYECKOTO
MasiTHHKA (J1abopaTtopHas padoTa
Nel.11, 1.13);

® U3yuYCHHE PE30HAHCHBIX SIBICHUH MPH
KOJIe0aHUSX MJIOCKON TPy KUHBI
(;mabopatopnas pabora Nel.14).

e OIpeeNeHre CKOPOCTH 3ByKa B
BO3/IyX€ METOJ/IOM CTOSTYEH BOJTHBI
(maboparopnas pabota Nel.15a);

e OIpesereHre CKOPOCTH 3ByKa
MeTo10M caBura ¢a3 (JabopaTopHas
pabota Nel.150).

Ompoc

2.2

3ayeTHOE 3aHATHUE

Otyer

PA3JAEJI 3. MoJiekyasipHas pu3uka u

12




TEPMOAUMHAMHKA

3.1

CTyneHTsI BRIIONHSIOT OJIHY U3 paldoT B
COOTBCTCTBHUU C MHAUBHUAYAJIbHBIM
rpadukom:

ompeaeneHue kodpduirenrta
BHYTPEHHET'O TPSHHS BO3yXa IMPU
Pa3IMYHbIX TEMIepaTypax
(mabopatopnas pabora Nel.16);
ONpEACIICHUE yIeTbHOU
TEMJI0EMKOCTH BO3/1yXa IpH
MIOCTOSTHHOM JIaBJICHUH
(;maboparopnas padota Nel.17);
oIpeJielieHNue OTHOIICHUS
TEIJIOEMKOCTEHN BO3/lyXa MpU
MIOCTOSIHHOM JIaBJICHUH U ITOCTOSIHHOM
obwveme (JraboparopHas paboTa
Nel.18a, 1.186);

ornpezeneHue yASIbHOU TerI0ThI
KPUCTAITU3AIUU U HU3MEHEHUS
SHTPOIINH TP OXJIAKICHUHU 0JI0BA
(;maboparopnas padota Nel.19);
U3Yy4YEeHHE peabHOoro raza (3¢ ekt
Jlxoyns — Tomcona naGoparopHast
pabora Nel.20).

10

Ompoc

3.2

3aueTHOE 3aHATHE

3auer

HUrtoro uacos

36

CEMECTP 2

n/a

HaumenoBanue nadopaTtopHoil paboTsI

O0peMm
4acoB

B TOoMm unciie B
MHTEPAKTUBHOMH

hopme

®opmMma
KonTpons

Pasnen 4. DjieKTpU4eCcTBO U MATHETU3M

22

4.1

W3ydeHne 3J1eKTpOCTaTUIECKOTO MOJIA.
CTyeHThI BBIOIHSIOT OJIHY U3 paboT B
COOTBETCTBHH C MHIUBUAYAIbHBIM TPaQUKOM:

®  MOJICIIMPOBAHUE ITEKTPUIECKHUX TTOJIECH
(;mabopatopnas padora Ne2.1);
® ompezeNeHre eMKOCTH KOHAEHCAaTopa

OoCpCACTBOM UBMCPCHUSA TOKA Pa3PIAAKU

(;1aboparopHas padota Ne2.2);
e OmpezeneHNe EMKOCTH KOHJICHCATOPOB

metonoM Cotu (1abopaTtopHas pabora
No2.3);

e omnpexaenenne JJC ucTtoyHrnKa METOAOM

KOMITeHcaluu (JlaboparopHas pabora
Ne2.4);

¢ H3MCPCHUC CONIPOTUBJICHUA TPOBOJAHUKOB

MOCTUKOM YHUTCTOHA (J1abopaTopHas

Onpoc




pabota Ne2.5).

4.2

3aueTHOE 3aHATHE

NN

Otyer

4.3

CTyeHThI BBIIOIHSIOT OJIHY U3 paboT B
COOTBETCTBHH C MHIUBUAYAIBHBIM TPaQUKOM:

n3yueHue 006001meHHoro 3akona OMa u
U3MEpEHNE OJ1C meToaoM KOMIEHCAuu
(;maboparopnast pabota No2.6);

HCCIIEIOBAHUE TTPOCTEHIIIEH AJIEKTPUUECKOM
renu (1aboparopHas pabora Ne2.7);
OTIpeJICIICHHE YICIBHOTO 3apsiaa JIEKTPOHA C

MOMOIIIBI0 MarHeTpoHa (J1adopaTopHas
pabota Ne2.8a, 2.80).

4.4

3aueTHOE 3aHATHE

OTtyer

4.5

CTyneHThI BHIIONHSAIOT OJIHY U3 paboT B
COOTBETCTBUH C UHIUBUIYaTbHBIM I'paduKOM:

M3YYCHHE MAarHATHOTO TIOJIsI COJICHOM A
(;maboparopnas pabota Ne2.9);

CHSTHE KPUBOW HAMarHWYMBAHUS U METIH
TECTEpEe3nca ¢ MOMOIIBIO ociuiorpada
(;maboparopnas padota Ne2.11);
omnpenenenue Touku Kropu peppomaraernka
(;maboparopnast padota Ne2.12).

Onpoc

4.6

3aueTHOE 3aHATHE

Otyer

PA3JIEJI 5. DieKTpoMarHuTHbIe K0J1e0aHUSA H
BOJIHBI

14

5.1

CTyeHThI BBIIOIHSIOT OJIHY U3 paboT B
COOTBETCTBUH C MHIUBUIYAIbHBIM TPaQUKOM:

HCCIIEJOBAaHHE 3aTyXarOIINX
3JIEKTPOMArHUTHBIX KOJIeOaHUI
(;1aboparopnas pabota Ne2.14);

U3y4YCHUE BBIHY)KJCHHBIX JICKTPOMAarHUTHBIX
Kosiebanuit (J1aboparopHas padora Ne2.15).

52

CTyeHThI BBIIOIHSIOT OJIHY U3 paboT B
COOTBETCTBHH C MHIUBUIYAIBHBIM TPaQUKOM:

W3yYeHUE SBIICHHS HHTEP(hEpEHITUH
(;mabopatopHas pabora Ne2.20);
M3yYeHUE SBIICHUS TUPPaKIUT
(;maboparopnas pabota No2.21);
M3y4YeHHE MOJIIPU30BAHHOTO CBETA
(;maboparopnast pabota No2.22).

Omnpoc

5.3

3ayeTHOE 3aHATHE

OTtyer
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CEMECTP 3

Ne

/1

HaumenoBanue nabopaTtopHOi paboThI

O0beM
4acoB

B ToMm uncie B
MHTEPAKTUBHON

hopme

®opmMma
KoHntpois

TeJa.

Pa3nen 6. KBantoBas ¢pusuka.
KBanToBas cratuctuka u ¢pusnka TBepaoro

28

6.1

CTyIeHThI BBIIOIHSIOT OJIHY U3 paboT B
COOTBETCTBHH C MHIUBUIYAIEHBIM TPAaQUKOM:

e OmpezeNeHNe TeMIePaTyphl ONTHYECKUM
UpOMETpoM (J1abopaTopHasi paboTa
Ne3.01);

e uccienoBaHue BHemHero gorospdexra
(;maboparopnas padota Ne3.02);

e wuccienoBanue porodddexra
(;mabopatopnas pabora Ne3.03);

Ompoc

6.2

CTyneHTsI BHIIONHSIOT OJIHY U3 paboT B

COOTBETCTBHH C MHIUBUIYAIBHBIM TPaQUKOM:

® U3ydYeHHE CIIEKTpa aToMa BOJIOPOJa
(;maboparopras padota Ne3.04);

e udpaKIrs MUKPOYACTHI] Ha IIEIH
(xommbroTepHas padora Ne4.05);

® TIPOXOKIACHUE MUKPOUYACTHUIL Yepe3
MOTEHLUATIbHBINA Oapbep (KOMIbIOTEpHAs
pabota Ne4.06).

Onpoc

6.3

3aueTHOE 3aHATHE

Otuyer

6.4

CryneHTsl BHIIOJHSAIOT OJIHY U3 padoT B
COOTBETCTBUH C MHIUBUIYaTbHBIM I'paduKOM:

® OIIPECACICHUC SHECPTHUU aKTUBALIUU ITPUMCCU B

MOJIyIIPOBOIHUKE (1abopaTopHas paboTa
Ne3.07);

® MU3BYUYCHUC ABJICHUA NCITYCKAHHA CBCTA
MOJTYTIPOBOIHMKAMU (J1abopatopHasi padoTa
Ne3.08);

Ompoc

6.5

3aueTHOE 3aHATHE

AN

Otuyer

6.6

CTyZAeHTHI BBIOJHSIOT OJTHY U3 padoT B

COOTBETCTBHH C MHIUBUIAYAIbHBIM TPaQUKOM:

e u3ydeHue GOTONPOBOANMOCTH B
MOJIyTIPOBOIHUKAX (J1abopaTopHas paboTa

Ne3.09);

AN

Onpoc




W3yYEHHUE BBIPSMIISIONIUX CBOWCTB
MOJTYTIPOBOTHUKOBBIX THOJIOB (T1abopaTropHas
pabota Ne3.10).

6.7

3ayeTHOE 3aHATHE 2

OTtuer

PA3JIEJI 7. Sinepuasi pusuka

7.1

CryneHTsl BHIIOJHSIOT OJIHY U3 padoT B 4
COOTBETCTBUH C MHIUBUIYaTbHBIM I'pauKOM:

UCCJIEIOBAHKE MOTIIONIECHUS [3- YaCTHII B
pa3IMyYHbIX MaTepuanax (JadoparopHas
pabota Ne3.16);

orpejiesieHHe JUTMHBI po0Oera o.-4yacTull B
BO3ayxe (mabopartopHas padora Ne3.17);
oTpe/ieJIeHHe MHTEHCUBHOCTH MOTOKA YaCTHUII
PaANOaKTUBHOIO U3Iy4YeHus (JlabopaTtopHas
pabota Ne3.18).

Ompoc

7.2

3amuTa BINOJIHEHHBIX J1a00paTOpHBIX paboT 2

3auer

Hrtoro gyacos 34

5.4 CamocrosiTeabHas padora crygenta (CPC)

CEMECTP 1

Henens
ceMecTpa

Bung CPC

dopma
KonTtpons

O0beM
4acoB

1

I/I3yquI/Ie JICKIIMOHHOT'O MaTcpuajia

TectupoBanue

2.5

2

[ToaroToBka k mabopaTropHoii padbore
Pemrenue JOMaIlIHUX 3a1a4 110 KHHEMATHUKE TOYKU

2.5

H3ydenue TeopeTHyecKkoro Mmarepuanna
BrimonHeHne aOMAaIIHEro 3aJaHUS 10 KHMHEMAaTHKE
TBEPJOIO TeJla

IlogroroBka
M3MEPEHUN

3a49€CTy 10 MOTrpeIIHOCTAM

3aueTr

2.5

IlogroroBka K
KUHEMaTHUKe
Pemenne 3amad mo KWHEMAaTHUKE TBEPAOTO Tela

[ToaroToBka Kk mabopaTopHoi paboTe

KOHTPOJIbHOH  paboTe 1Mo

KonTp.pad.
Ompoc

2.5

M3yueHne TeOpeTHIecKoro Marepuasia
[ToaroroBka K J1aboparopHoi paboTe mo rpaduky

Ompoc

2.5

[ToaroToBka k 3a4eTy 1o J1abopaTopHOM padoTe
Pemenue 3aa4 no AUHaAMUKE MOCTYMATEIBHOTO
JABHUXKXCHU S

3aueT

2.5

[MoaroroBka k 1aboparopHOil padoTe
W3y4yeHune TeopeTHUECKOro MaTepuaa mno
JIMHAMHKE BPAIIATEIbHOTO IBHIKCHUS

Ormpoc
duznueckuii
ITUKTAHT

2.5

[MoaroroBka k oTYeTy M0 JIabopaTopHOU paboTe
Permienue 3aa4 o JUHaMHKE BpaIaTeIbHOIO
JIBHDKCHUS

3auer

2.5

[loaroroBka Kk KOHTPOJILHOU pabOTE 110 IMHAMUKE
BpalIATEJIbHOTO JIBUIKEHHUSI

KonTp. pabora

2.5




[ToaroToBka Kk 1abopaTopHoi paboTe 1o rpaduKy

10 [ToaroroBka K KOJJIOKBUYMY 10 MEXAHUKE Ompoc 2.5
11 [ToaroroBka k oTyeTy 1o gaboparopHoil padoTe 3auer 2.5
Pemenue 3a1au Ha TapMOHUYECKUE KOJICOaHMs
12 [ToaroroBka k 1aboparopHoii paboTe 1o rpadukxy Omnpoc 2.5
Pemenue 3a1a4 Ha 3aTyXaromnue KojieoaHus
13 [ToaroroBka k naboparopHoii pabore 1o rpaduky CamocrosTensHas | 2.5
M3ydeHne TeopeTHuecKoro Marepuana pabora
14 [ToaroToBka k 3a4ety 1o 1abopaTopHO padboTe 3ader 2.5
[ToaroroBka K KOHTPOJIBHOM paboTe KonTtp.pabota
15 [TonroroBka k 1aboparopHoit padoTre mo rpaduxy Ompoc 2.5
Penrtenue 3amay ga MKT
16 [ToaroroBka K 3a4ery 1o JabopaTopHOi paboTe 3auer 2.5
Pemenue nomManiHux 3aj1ad 1o TEPMOJIMHAMUKE
17 [Toaroroska k komokBuymy no MKT u Onpoc 2.5
TEPMOAMHAMUKE
18 [ToaroToBKa K OTYETY 110 JIAOOPATOPHOM padoTe Kontp.pabota 2.5
HToro 4yacos: 45
CEMECTP 2
Henens dopma O6bvem
ceMecTpa Bung CPC KonTposs Yacos
1 N3yuyeHue NEKIUOHHOTO MaTepuala Omnpoc 6.5
[ToaroroBka k 1abopaTopHoil padboTe
2 [ToaroToBka k mabopaTopHoi padbore Ormpoc 6.5
BrinmonHenue HHAWBUYaTbHOTO 33/1aHUS HA [TpoBepka
INPUHIHI CYTIEPIIO3UIIUH TTOJICH JIOMAIIIHETO
3aaHus
3 H3ydeHue TeopeTHuecKoro Mmarepuanna 3auer 6.5
Pemenue 3a1a4 ¢ MCIIOIB30BaHUEM TEOPEMBI [IpoBepka
l"aycca JIOMaIITHET O
[ToaroToBka K 3a4ery 1o jabopaTopHoi paboTe 3aJaHHs
4 MopennpoBaHue MOJIEN TOYEUHBIX 3aPSIA0B @u3.IUKT. 6.5
IToaroToBka K JabopaTopHOi paboTe 1o rpaduKy
5 N3ydeHne TeopeTHUECKOro MaTepuana KonrpomnbHas 6.5
[ToarotoBka K KOHTPOJIBHON paboTe MO pabora,
3JIEKTPOCTATHKE orpoc
[TonroroBka k 1abopaTropHoii padoTe no rpaduxy
6 [ToaroroBka K KOJUIOKBUYMY IO 3JIEKTPOCTaTHKE TectupoBanue 6.5
Pemienue 3a/1a4 Ha 3aKOHBI IOCTOSIHHOT'O TOKa Ompoc
7 [ToaroTroBka k 3ayery 1o nabopaTopHoi padboTe 3auer 6.5
Pemenue 3a1au Ha pacyeT AIEKTPUUECKUX LETIEeH CamocrosrenbHas
pabora
8 [TonroroBka k 3aueTy mo JaboparopHoii padore | [IpoBepka 6.5
Pemenue 3aau mo MarHeTu3My JTIOMAIITHETOo
3aJaHus
9 N3yueHue TeopeTuyecKkoro Marepuaia Ompoc 6.5




[ToaroroBka k mabopaTropHoi padboTe 1Mo

rpaduky
Pemenue 3a1a4 no MarHeTU3My

10 [ToaroToBka K 3a4eTy 10 JIaAOOPATOPHBIM 3auer 6.5
pabotam
Pemenue 3a/1a4 Ha JIEKTPUUYECKUE KOJIEOAHUs
11 [ToaroToBka k mabopaTopHoi paboTe [IpoBepka 6.5
BrinmonHenne MHIMBUYaIbHOTO 3aIaHUS TI0 JIOMAIITHETO
AIEKTPUUECKUM KOJICOaHUSIM 3aaHus
12 [ToaroToBka k 1abopaTopHOi padboTe 1o Onpoc 6.5
rpaduky KonTponbHas
[ToaroroBka K KOHTPOJILHOU paboTe paborta
13 [ToaroToBka k 1abopaTopHOi padboTe 1o CamocTtositenbHas | 6.5
rpaduky pabora
Pemenue 3a1a4 Ha UHTEp(EPEHIIMIO CBETA
14 [ToaroToBka k 3a4eTy 1o JIabopaTopHOM padboTe 3auer 6.5
Pemennie 3a1a4 Ha AUQPAKIIIO CBETA
15 [ToaroroBka k madoparopHoii padbore mo rpaduxy | Ompoc 6.5
Pemenue 3a/1a4 Ha MOJIIPU3AIMIO CBETA
16 [ToaroroBka k 3a4eTy 1o 1abopaTopHoii padoTte 3auer 6.5
BoinonHenue nomaiiHero 3agjaHus [TpoBepka
JIOMAIITHETO
3a/1aHus
17 [ToaroroBka K KOJUIOKBHYMY 10 BOJIHOBOM Onpoc 6.5
ONTUKE 3auer
[ToaroroBka K 1a00paTopHOil padoTe 1o rpaduky
18 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo BOHOBOM | KoHTposbHAs 6.5
OTITHKE paboTta
IToaroTroBka k 3a4ery 1o 1a00paTOPHBIM
pabotam
Hroro vacos: 117
CEMECTP 3
Henens ®opma O6bem
ceMecTpa Bun CPC KOHTPOJISI 4acoB
1 N3ydeHue NeKIMOHHOTO Marepuala Ompoc 4.5
[Toxgroroska k tabopaTopHoii pabore
2 [ToaroToBka k mabopaTopHoi padboTe IIpoBepka 4.5
Pemenue 3a1a4 1o TemIoBOMY U3TYYCHHUIO JIOMAITHETO
3aJJaHusl
3 N3yueHune TeopeTnyecKkoro Marepuana 3auer 4.5
Pemenune nomamnnux 3anaq Ha Gotodpdexr
[ToaroToBka K 0TYETY 1O JTAOOPATOPHBIM paboTam
4 Pemenue 3anau Ha s ekt Komnrona KontponbHas 4.5
[ToaroroBka Kk KOHTPOJIBHON paboOTe MO KBAHTOBOK | paboTa
OTITHKE.
[ToaroToBka K Ja0opaTopHOi paboTe
5 [Tonrororka k aboparopHoii padote o rpaduky | [IpoBepka 4.5
BrinonHenue nomariHero 3ajaHus JIOMAIIHETo
3aJJaHus
6 IToaroToBka K 0T4YETY IO J1a0OPATOPHOM paboTe 3auer 4.5




Penrenue 3a1ay no KBaHTOBOI MEXaHUKE
7 [ToaroroBka k naboparopHoii padore Omnpoc 4.5
H3ydeHue TeopeTHyecKoro MaTepuaia mno Duznyeckuit
KBAaHTOBOI MEXaHHKe JTUKTaHT
8 [ToaroToBka k oT4eTy 1o 1abopaTOpHOI paboTe 3auer 4.5
Pemenue 3ai1a4 Ha COOTHOLLIEHUE
HEOIPEJEICHHOCTEN
9 Pewenue 3anau Ha ypasaenue llIpenunrepa CamocrostenbHas | 4.5
ITonroroBka k 1aboparopHoii pabote no rpaduky | pabora
10 IToaroroBka K KOJUIOKBUYMY 1O KBAHTOBOM Onpoc 1o Teme 4.5
MEXaHUKE
11 [ToaroToBka k 3a4eTy 1o J1abopaTopHOM padoTe CamocrositenbHas | 4.5
Pemienue 3a1a4 o atoMmy BoJI0pojia paboTa
12 [MoaroroBka k 1aboparopHoOit pabore 1o rpaduxy Ompoc 4.5
Pemrenne 3a1a4 mo KBaHTOBOM CTaTUCTHKE IIpoBepka
JIOMAIITHETO
3a/1aHus
13 [ToaroToBka k JabopaTopHoOi padoTe 1o rpaduky CamocrositenpHas | 4.5
Pemienue 3a/1au 1o KBAHTOBOM CTaTHUCTHKE pabota
14 [ToxroroBka k 3a4eTy 1Mo J1abopaTopHOi padore 3auer 4.5
Pemenue 3ama4 no gusuke TBEpIOTO TENA IIpoBepka
peneHus
JIOMalIHUX 33]a4
15 [ToaroToBka k mabopaTopHoi paboTe 1o rpadukKy Ompoc 4.5
Pemenue 3a1a4 Ha paIiOaKTUBHOCTD
16 [ToaroToBka K OTYETY 10 JTaAOOPATOPHOI paboTe 3auer 4.5
Pemenue 3ama4 no sepHoit huszmke
17 IToarotoBka Kk KOHTPOJIBHON paboTe MO AAEpHON KonTponbHas 6.5
dusuke pabota
V3ydeHue TeopeTHuecKoro Marepuania
18 [ToaroToBKa K UTOTOBOMY 3aU€Ty 3auer 4.5
HToro 4yacos: 83

6. IPUMEPHASI TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
He npenycMoTpeHO yueOHBIM TUIAHOM

7. OUEHOYHBIE MATEPHAJIBI ISl IPOBEJEHUS
MMPOMEKYTOYHOM ATTECTALIMY OBYYAIOIIAXCS 1O
JUCLHUIIJIMHE (MOYJIIO)



7.1. Onucanue moka3arejied U KpUTepHeB OLCHHMBAHHMS KOMIICTEHIMU
HA Pa3jIMYHbIX ITanax ux (pOpMHUPOBAHUS, ONIMCAHUE HIKAJ OLEHUBAHUS

7.1.1

JTan TeKyuero KOHTpPOJIst

Pe3ynbTaThl TEKyLIEro KOHTPOJSA 3HAHUM M MEKCECCHOHHOM aTTECTALUU
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:!

«aTTECTOBAHY;

«HE aTTECTOBAH.

Komnerenmusi| Pesyibrarei odyyenus,, xapakTepusylouiue Kpurepun AtrecroBan| He aTrrecroBan
¢()OPMHPOBAHHOCTH KOMIIETEHUHH OllCHHBAHHS
3HaTb: AxTuBHas y4yactue Ha |Boimonnenue |HeBbinonnenue
OIIK-2 1 - ocHOBHBIC (H3MUCCKHUE SBICHUS H MIPAKTHICCKUX KOHTPOJBHBI |KOHTPOJBHBIX PadoT
OCHOBHBIC 3aKOHBI (DM3HWKW; TPAHUIB UX | 3aHATHAX, OTBETH HA (X pPaboOT UM HE 3amura
MIPUMEHIMOCTH, MIPUMEHEHHUE 3aKOHOB B TEOPETHYECKIE 3amuTa nab0paTOPHBIX
BaKHEUTITHX MPaKTUYECKHX | BOIPOCHI IIPH 3amuTe [1abopaTopH |pador,
TIPIIIOKCHUSX nmabopaTOpHBIX PaboT [BIX  PadoT, [IPeIyCMOTPEHHBIX
2 - OCHOBHbBIE (PH3UYECKHE BEIUYUHBI U MpeaycMoTpe |10 paboueit
(I)I/ISI/I‘ICCKI/IC KOHCTAaHTHI, ux HHBIX I10 (IporpaMme.
OMpENCICHUE, CMBICI, CIOCOOBI | paboueit
CIIMHUIIBI UX U3MCPCHHUS; nporpamMe.
3 - Ha3HaueHWE M NPHHIMI JAEHCTBUS
BOXXHEHUIINX (PU3HYCCKUX MPUOOPOB.
Ymerb: 1 - OOBACHHTH OCHOBHBIC KoppekrHas Bepnbie OtcyTcTBHE
HaOJro1aeMble MIPUPOIHEIC u (hopmynpoBKa BBIBOJIBI BEIBOJIOB
TEXHOTCHHBIC SIBICHUAS W IPPEKTHI C BBIBOJIOB K
(0k3%010707 (hyHIaMEHTATBHBIX 1ma00paTOPHBIM
(m3nvecknx B3aNMOACUCTBU;, 2 - paboram
yKa3aTh, KaKWe 3aKOHBI OIMCHIBAIOT
JaHHOE sBIeHHWE wWiH JPPekr; 3. -
WCTOJKOBBIBATh CMBICH  (DHU3UIECKUX
BEJMYMH W TOHATHI; 4 - 3amHCHIBATH
ypaBHEHUs JUIsi PU3MYECKUX BEJIIUUUH B
cuctreme CH; 5 - paborats ¢
npubopaMu u 000pyI0BaHHEM
COBpPEMEHHOU ¢buznyeckoit
nabopatopun; 6 -  HCIOJL30BATh
pa3iiMuHble  METOAUKH  (U3UUECKHUX
N3MEpEeHU u 00paboTku
JKCICPUMCHTANBHBIX ~ JTaHHBIX; 7 -
WCTIONIb30BaTh METOJBI  aJE€KBATHOTO
(U3nIeckoro W MaTeMaTHYECKOTO
MOJICIIUPOBAHUS, a TaKKe MPUMCHSITH
METOIBI (hU3MKO-MaTEeMaTHIECKOTO
aHamm3a K PEHOICHHI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX W TEXHHYECKUX
npobiem
Bnaners: Koppekrnas Brimonuen Hesbinonxenue
1 - HaBBIKAMH  HCIIOJIB30BaHUSA IIOCTaHOBKa ue 1ab0paTOPHBIX
OCHOBHBIX 00I11e(h)U3UICCKUX 3aKOHOB U JKCIIEPUMEHTA, sadopaTop paboT B CpOK,
IIPUHLUIIOB B Ba)KHEHUIINX BJIaJICHUE HBIX paboT | MpeayCMOTPEHHBIH
MIPAKTUYECKUX MPUTIOKCHUSX; COBPEMEHHBIM B CpOK, B pabounx
2 - HaBBIKAMH TIPUMEHEHUS] OCHOBHBIX 000pyI0BaHUEM, IpeITyCMOT IporpamMmmax
METOJIOB (PU3MKO-MaTEMaTHYECKOTO MOJTy4eHHe PCHHBII B
aHanm3a JUISt peueHus pesyJbrara, pabounx
€CTECTBEHHOHAYYHBIX 33/1a4; TIpaBHIbHAS mporpamMma




METO/0B (PU3UUECKOTO MOJECITUPOBAHHS

3 - HaBBIKaMU NPaBWIBHOM MareMaTu4ecKast
9KCIUTyaTallud OCHOBHBIX NPUOOPOB U 00paboTKa u
000pyIoBaHUs COBpPEMEHHOM MHTEPIPETALHS
(usmueckoii mabopaTopumy; pe3yabpTaToB

4 - HaBpIkKaMH  O0OpabOTKH W
MHTEPIPETHPOBAHUS pe3ynbTaToB

IKCIIEPUMEHTA;

5 - HaBbIKAMH  HCIIOJB30BAaHHS

B IIPOU3BOJICTBEHHON NPAKTHUKE.

7.1.2 Tan nNpoMe;KyTOYHOI0 KOHTPOJISA 3HAHUI
Pe3ynpTarel IPOMEKYTOYHOTO KOHTPOJISI 3HAHUI OLICHUBAIOTCS BO BCEX
ceMecTpax 00ydYeHUs 110 CUCTEME:
«OTIUYHON;
«XOpOLIO»;
«yZOBJIETBOPUTEIBHOY;

«HCYOOBJICTBOPHUTCIILHO»

Komnerenuusi | PesyabTaTsl Kpurepun OtanyHo Xopomo YnoBa Heynosa
00y4eHusl, OLlEHMBAHUS
XapaKTepusy
omme
copmupoBan
HOCTH
KOMIIETCHIUH
3nanne KontponbsHast |Bsinonnenue KP | Breimmonnenue KP | Bemmonnenne KP | B KP menee
OIIK-2 OCHOBHBIX pabora (KP) Ha 90-100% Ha 80-90% Ha 70-80% 70%
BaKOHOB (DM3HKH TIPaBHIIBHBIX
MPUMEHUTEIIBHO OTBETOB
K PEIICHHIO
TMPAKTHYECKUX
3a1a4
Vmenune Konrponbnast | Bemnonnenne KP| Beimonnenne KP | Brimonnenue B KP menee
N0JIB30BaThCs | pabora (KP) Ha 90-100% Ha 80-90% KP na 70-80% 70%
MaTEMaTHYCCK NPaBUIIBHBIX
UM amnrapaTtomM OTBETOB
Branenne  |[Kontponbnast | Bemosnenne KP| Beimonnenne KP |  Breimonnenue B KP wmenee
MCTOZaMH pabora (KP) Ha 90-100% Ha 80-90% KP na 70-80% 70%
rpaduyeckoro HPaBUJILHBIX
NpeaACTaBJICHUS OTBETOB
pe3yJIbTaToB
7.2 IlpuMepHBbIi  NepeYeHb  OLEHOYHBIX  CpeaAcTB  (THUIIOBbIE

KOHTPOJIbHbIE 3aIaHUsI WJIM WMHble MATepPHAJIbl, HE00X0AUMBbIE A OLEHKH
3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA JAeSITeJIbHOCTH)

7.2.1 IlpuMepHblii NepeyYeHb 3aJaHMH VISl PelICHUS] CTAHJAPTHBIX

3agavd

Tect Ne 1. Kunemaruka.




I.

Bapuant Ne 1.

TaHreHImanpHast COCTABISAIONIASA YCKOPEHUS XapAKTEPU3YET

1) u3MeHeHue HapaBJIeHUsI CKOPOCTHU

2) OBICTPOTY U3MEHEHUSI CKOPOCTH O MOJIYJIIO

3) OBICTPOTY M3MEHEHUS] CKOPOCTHU KaK MO MOJYJII0, TaK M 1O HAMIPABICHHUIO
4) yBenu4yeHre MOYJIsl CKOPOCTH

M4, OpoIIeHHBIA BEPTUKATEHO BBEPX CO CKOPOCThIO UV, uepe3 HEKOTOpoe
BpeMsl yrall Ha ToBepXHOCTh 3emun. Kakoii rpaduk cooTBETCTBYyET
3aBUCHUMOCTH IPOEKIUU CKOpOCTH Ha 0cb OX 0T BpemeHnu ABuxkeHus? Ocb OX
HaIpaBJICHA BEPTUKAIBHO BBEPX.

D) 2) 3) 4)

?-;'xl Dx‘

3. Hactuna ygapsiercst O CTEHY U YIIPYro OTPaKaeTcs OT Hee.

=

YcTaHOBUTE COOTBETCTBUE:

DopMyIJIbL: duznueckue
BEJIMYMHBL:
A) 2Vcos o DAY
E) 0 2y AUy
By —2Vcos 3) AUy

3aBUCHUMOCTD ITyTH OT BpCMCHHA HpHMOHHHCﬁHO ABYKYHICTOCA TCJIa UMECT BU!L

s(t)=2t + 3t%, rue Bce Benmuunnbl Bepaxkensl B CU. YcKopeHue Tena paBHO
1) 1 m/c? 2) 2 m/c? 3) 3 m/c? 4) 6 m/c?

JIBa aBTOMOOMIISI ABMKYTCS TIO TIPSIMOMY IIIOCCE: TTEPBBIH -
co ckopocThio UV, BTOPO# - €O
-
ckopocThio -4 V. CKOpOCTh BTOPOTO aBTOMOOWIIS
OTHOCUTEIILHO TIEPBOTO paBHA

- - -

-
o5

-_
b




1)-59 2)-39 3)3 0 4 v

6. Jluck BpaimaeTcs BOKPYT CBOEW OCH, U3MEHSSI TMPOEKIMI0 CBOEH YII0BOM
CKOpoCTH m2(t)

N

TaK, KaK IIOKa3aHO Ha PHUCYHKC. BGKTOp yrHOBOﬁ CKOpPOCTH (0 HAIIPABJICH IIO
OCH Z B UHTCpPBAJIbl BPCMCHHU. ..

Bapuante! orBera:

l)ortao otz u t3 10 ts
2)or 0ot u ti 1otz
3)ortinot; U t3 710 ts
4)oTti oty U to 710 t3

7. Teno HaYMHAET BpAIIAETCS OTHOCHUTEIBHO HEMOJABHXHOM OCH C YIJIOBBIM
YCKOPEHUEM & ~ 2t%. 3aKOH M3MEHEHHs YIJIOBOH CKOPOCTH

) o=28 D o=(2/3) 3) =4t 4) =30

8. JIBW>KeHHe MaTepuaJbHON TOYKM OIMHUCHIBAETCS YpaBHEHUSAMH X(t)=5cos2t cwm,
y(t)=5sin2t cm. CKOpOCTh TOYKHM paBHA...

OrtBerT: cM/c

{

9. 3aBHUCHUMOCTH PaJNyC-BEKTOpPA YACTHUIIBI OT BPEMEHH J1a€TCSl YPAaBHEHUEM I =
3ti—2t%. Ilpoekius ckOpocTH Ha OCh X paBHA

OrtBerT:

10. Konieco paguycom R=1 M Bpalaercs Tak, 4TO 3aBUCUMOCTb yIJjia IOBOPOTA
OT BpEMEHH JacTcs ypaBHeHHeM ¢ = 3 + 2t + t3 (pax). Yepes 2 ¢ mocie
Hayajla JIBIDKEHHMS CKOpPOCTh TOYEK, JeKalluX Ha o0oxe Koleca,
COCTABJISIET. ..

OrtBerT: M/C

Tect Ne 2. JIunamuka. 3aKOHbI COXpaHEHUS.
Bapuanrt Ne 1.



1. Teno maccel m MHOJBECHIM K CBOOOJHOMY KOHILY IpPY>KHUHBI JKECTKOCTH K.
Y InvuHeHne NpyKHUHBI B CIy4yae, €CJIM TOYKa IOJBECA JBUKETCS BEPTUKAIBHO
BBEPX C YCKOPEHUEM a

Dmg/k D)m(g+a)lk Hm(g—a)lk 4ymalk

2. Bpycok HaxomuTcs Ha TOPU3OHTAIBHOU JOCKE C KOA(PGDUIIMEHTOM TPECHHS L,

KOTOpAasi IBUTAETCS B TOPU30HTAIBHOM HAITPABIIEHUU 1O 3aKOHY x = asinwt . Bo
BpeMsi IBUKEHUSI OPYCOK HE OyJIeT COCKaIb3bIBATh C JOCKHU MIPH YCIOBHUH

Daw*>png Daw’*<pug Holxl>pg Holxl<p
g
3. B npencraBineHHO# cucTeMe 0JIOK HEBECOMBIM, CUla TPEHUS M

OTCYTCTBYET. Y CKOPEHHUE IPy30B PaBHO

1) a=mg/M 2)a=mg/(M + m)
3)a=g(M—-m)/(M+ m) 4)a=mg/(M —m) m

4. Teno O6pollieHO MO YTI0M K Topu30HTY. Kakue BeTuYnHbI cOXpaHseTcs?

YcTaHOBUTE COOTBETCTBUE

Benuuunsr:
A) umnyibc Tena; 1) na
b) npoekuus uMityiasca Ha och X 2) HEeT

B) npoekuus umiynbca Ha och Y

5. IIlap maccomt m , IBUTABLIIMICS CO CKOPOCTBIO v, CTAJIKUBACTCS C
HEMOJBM)KHBIM [IAPOM TaKOM ke Macchl. B pesynbTaTe abCOMIOTHO YIIPYroro
LHEHTPAJIBHOIO y/1apa NEPBHIN HIAp

1) Oyner mpoaoJKaTh ABUTATHCS B IPEKHEM HAIIPABICHUU CO CKOPOCTHIO V/
2

2) Ha4YHET JIBUTAThCS B MPOTUBOIOJIOKHYIO CTOPOHY CO CKOPOCThIO 2 V

3) HayHEeT JBUraThCs B IPOTUBOIOJIOKHYIO CTOPOHY CO CKOPOCThIO V

4) OCTaHOBUTCS

6. Teno maccel m = 1 kr ¢cBOOOAHO MajaeT ¢ BHICOTHI h = 5 M 0e3 HavaIbHOU
ckopoctu. CpenHsisi MOIIHOCTh, pa3BUBaeMasl CHUJION TSKECTU 3a BpeMs
naJICHUsI, paBHa

1) 25 Br 2)50Br  3)100Br  4)150 Br



7. Teno OpollleHO BEepTUKAIBbHO BBepX. ['paduik 3aBUCUMOCTH MOTEHIIHMAIBHOU
SHEPruu OT BPEMEHU MOKa3aH Ha PUCYHKE

D - 2) B 3) B 4) B
m‘t m—‘t B—‘t Mt

8. Iox necTBEM MOCTOSIHHOTO BpaIlaTeIbHOTO MOMEHTA CHIIBI, JIEMCTBYIOIIETO
Ha TEJIO, CO BPEMEHEM JIMHEWMHO U3MEHSAETCS

1) MOMEeHT uHEpIUU 2) yriaoBo€ yCKOpEHHUe
3) KuHEeTUYECKast SHEPTrHUs 4) MOMEHT UMITyJIbCa

9. UenoBek CUANUT B LIEHTPE BpallarolIeiics 10 MHEPUHUH BOKPYT BEPTUKAIbHOMN
OCH Kapyceiu U AEPKUT B PyKax JJIMHHBIN HIECT 3a €ro cepeauny. Ecnu oH
MOBEPHET IIECT U3 BEPTUKAIBLHOIO MOJ0KEHUSI B TOPU3OHTAILHOE, TO YacTOTa
BpalIEHUs B KOHEYHOM COCTOSIHUH. ..

1) yBenuuurcs
2) YMEHBIIUTCS
3) HE UBMEHUTCS

10. K cTepxHI0 Macchl m U JUIMHBI /, TOJIBEIIEHHOMY 3a OJIMH U3

€ro KOHLOB, NpwioxkeHa cwuia F. Haiitu yrioBoe yckopeHue
CTEPIKHS. !

)3F/(ml) 2)12F/(m/) 3)F/(ml) 4)(F/3m])

11. Tap paguycoM R Bpaiaercs ¢ yrioBoi CKOPOCTbIO ) BOKPYT
ocH, mOpoxoasuied dYepe3 ero IMeHTp. YUTOObl YBEIMYUTH YTIOBYIO
CKOPOCTh BpallleHUs BJIBOE, HA/IO0 COBEPIIUTH PaboTy:

1) (2/5)mR?®? 2) (3/5) mR? »? 3) (3/10)m R? »? 4) mR? ®»?
12. TIpu Heynpyrom yaape Tejia Maccoi 1 Kr o mokosiiieecs: TeJIo Maccou 4 Kr,
JIOJISl IOTEPIHHONM KUHETUYECKOW SHEPTUU COCTABIISIET

OrtBeT:

13.MoOMEHT MHEPLIMHM HEBECOMOTI'O CTEPXKHS C IPy3aMU M U
3m Ha ero KoHIax oTHocuTeabHo ocu OO’ paBeH !




14. Ognopoaubiii nuck paguycoM R=0.2 M 1 maccoil m=5 Kr Bpamaercs BOKpYyT
OCH, MPOXOASAIICH uepe3 ero ueHTp. Eciiv 3aBUCUMOCTH YTII0BOM CKOPOCTH OT

BpEMEHH ONpEeseTcs BrpaxkenneM o=A+Bt, rne A=4 pan/c, B=8 pan/c?,
TO KacaTeJIbHas cuja, IPUIoKEeHUs K 0001y JUCKa paBHa...

OtBeT: H

Tect Ne 3. Mexannueckue KoJ1e0AHUSA U BOJIHBI
Bapuant Ne 1.

1. MakcumanpHass BeEJIWYMHA YCKOPEHHS TOYKH, JBHXKEHHUE KOTOPOMU
OTMUCHIBAETCS
ypaBHeHueM X = 5cos(2t + w /4) cMm, paBHa...

OTtBer: Mm/c?

2. MartepuanbHas TOYKa y9acTBYET B JIBYX B3aUMHO MEPIICHIUKYISIPHBIX
KOJI€OaHMSIX COTJIACHO YpaBHEHUsIM X=2coswt u y=2sinmt. Tpaekropus
PE3YIBTUPYIONIETO JIBIKCHUS TOYKH TIPEICTABIISIECT COOOK0

1) npsimyro 2) OKpY>KHOCTb 3) snurc 4) mapabomny

3. JIBa nucKa, AWaMETpbl KOTOPBIX Pa3IMYalOTCA B 2 pa3a, COBEPLIAIOT Majble
KOoJeOaHUsI OTHOCUTEIIBHO OCH, TpOoXonsiied dvepe3 ux kKpail. OTHOIEHUE
nepuojia kosebanui Oosbiiero gucka T K mepuoay KojieOaHWN MEHbIIETo
nucka Tz paBHO...(OKpYyIJIMTh 10 AECSTHIX)

OTtBeT:

4. Ecnmu ammmutyaa 3aTyxaromux KoinebaHuii yMeHbIIIach B e pa3 3a 50
Kosie0aHui, TO JorapuPMUUECKuil TeKPEMEHT 3aTyXaHUsI

1)0 2) 0.02 3) 0.04 4) 0.08

5. Ha pucynke mokasaHa 3aBUCHMOCTH CMEIIEHHUS X. oM
TOYKH IPOJOJIBHOM BOJIHBI, PACIPOCTPAHAIOIIEHCI CO 20
CKOPOCTBIO 6 M/C OT BpeMeHH. OnpeeNnnuTh pacCTOSHUE /\ /

0
2
MEXy TOYKaMH, KOJIEOIIOMIMUMHUCS B IPOTUBO(a3e ] 20‘ \/ \/

1) 40 M 2) 24 M 3)0,4 M 4)12 M



=, DI

=5

[To npencraBneHHOMy rpaduKy 3aBUCUMOCTH CMEIIICHUSI MaTepUaTbHON

TOYKH OT TOJIOKEHUSI PABHOBECHS OT BPEMEHH OTPE/ICIUTh:

1) nepuon 3aryxaromux kosedanuii T;

2) norapuMUYECKHI TEKPEMEHT 3aTyXaHus A;

3) mo6porHOCTh Q;

4) koaddurmeHT 3aTyxanus f3;

5) Bpems penakcaiuu T;

6) HaYaJIbHYIO aMIUIUTYAY KoJieOaHuil Ao;

7) HadabHYIO (ha3zy KoueOaHUi Po;

OtBetnl: 1) —
2)—
3)—
4)—
5)—
6) —
7)—

Tect Ne 4. DnexkrTpocraTnka.
Bapuant Ne 1.

1. JIBa ManeHbKHX OJWHAKOBBIX METAJUIMYECKUX IIAPUKA 3apsKCHBI
MIOJIOKUTEIIBHBIM 3apsiIoM 5q U OTPULATENIBHBIM 3apsiioM —( U HaXOJATCS Ha



7.

HEKOTOPOM pACCTOSHUM JApPYTr OT Apyra B Bakyyme. lllapuku npusenu B
COIIPMKOCHOBEHUE W Pa3BelIM Ha IMPEXKHEE PACCTOSIHUE, MOMECTHB UX B

KUJKUN TUJIEKTPUK ¢ € = 2. MOAyJIb CHIIBI B3aUMOJEHCTBUS IIPH 3TOM:

1) yBenuuucs B 3 paza 2) yBenuuuiics B 2,5 pa3a
3) He U3MEHWIICS 4) ymensiwics B 2,5 paza

HanpskeHHOCTb  3JIEKTPUYECKOr0 MOJS, CO3/aBaeMOro 3apshKEHHOU
cepolt, B TOUKE, OTCTOSIIEH OT MOBEPXHOCTH IIapa Ha paCCTOSHUU, PABHOM
paauycy mapuka, paBHa E. I[loBepXxHOCTHas IUIOTHOCTh 3apsiia Ha
MOBEPXHOCTH c(hephl paBHA

1) 2Emeo 2) E/4¢eo 3) E/4meo 4) 4e0E

Ecau B mosie Moja0XUTEIHLHOIO QIICKTPHUICCKOI'0O 3apsaaa pacCIlOJ0XHUTb
paBHBIﬁ cMy II0 MOAYJIRO MOJIOKUTEIbHBIN 3apsaa, TO HAIIPSAXKCHHOCTD ITIOJIAA B
TOYKC Ha CCPCANHC OTPEC3KaA, COCANHAIOIICTO 3apAabl

1) yBenuuutes B 2 pasa 2) yBenuuurcs B 4 pasza
3) ymeHbIIMTCS B 2 pasa 4) oopatutcs B 0

['pagueHT noTeHIMana noJ0KUTEIBHOIO TOYEYHOTO 3apsia
B TOUKE, HAXOIAILICHCS HA PACCTOSHUM T OT 3apslia, HAIpPABJIICH

1) x 3apsany 2) ot 3apsana
3) nepneHANKYJISIPHO T 4) pasen 0

KBagpaTHas miacTMHKa HAXOAUTCS B OJHOPOJHOM AJIEKTPUUECKOM MOJIe
NEPHEHANKYJISIPHO CHJIOBBIM JuHUAM. l[lpu moBopore mumactuHku Ha 30°
MIOTOK BEKTOPa HAMPSIKEHHOCTU Yepe3 IUTACTUHKY

1) ymMeHbIIUTCS B \N3/2 pas3 2) yBEIUYUTCS B 2 pa3
3) yMeHbIIUTCA B 3 pa3a 4) ymeHbIIUTCA B 2 pasa

BOnu3u paBHOMEpPHO 3apsiKEHHOW HUTU MBICICHHO
IIOCTPOMM COOCHYK) C HUTBIO UMJIMHIPUYECKYIO 3aMKHYTYIO J
ITOBEPXHOCTh. ECIIM HUTh HAKIIOHUTH, COXPAHUB €€ IEpece—
YEHHE C OCHOBAHUEM LIMJIMH/IPA, TO MMOTOK BEKTOPA HAMPSKEH—
HOCTH DJIEKTPUYECKOrO TOJISI 4€pe3 IMOJHYI0 MOBEPXHOCTH
10058102051\ oL:]

1) He u3mMeHuTcs 2) YBEJIHYUTCS

3) yMeHbILIUTCS 3) CTaHOBUTCS PABHBIM HYJIIO

JIBa 3apsima +q U +q HaxonmsdTcs B TOUke ¢ koopauHatamu (a/2,0,0) u (-

2/2,0,0)



8. Teso u3 NpOBOJJHMKA BHECEHO B OJJHOPOJHOE
3JIEKTPOCTATUYECKOE TOJIE, a 3aTEM PA3JIEJICHO HA YacTu A U
B. Kakumu snextpudeckuMu 3apsaaMu OyaeT obiagaTh 3TH

YacTH MOCJIe pa3aesieHus ? QD

1) A — nonoxurenbHbie, B — oTrpunarenbHbie
2) A — oTpuiatenbHbie, B — mogoxuTenbHbIe

COOTBETCTBeHHO. PaboTa cun IIOJIsA, CO34aBaACMOI'0 OTUMHU 3apsAaaMu, IIPpU

yaaJleHun
3apszia qo U3 Hayana KOOPAUHAT B OECKOHEYHOCTh paBHA
1) 2) 3) 4)
1 99, 1 4949, 1 4949, 0
dne, a 2ng, a ne, A

=i

3) o0e yacTu OCTaHyTCS HEUTpaIbHBIMU
4) OTBET HEOTHO3HAYCH

9. OHpGIIGJ'II/ITI) CMKOCTb CUCTCMbI KOHACHCATOPOB,

10.

€.

11.

M300pa’KEHHBIX HA PUCYHKE.

1) C/2 2)C/4 3)2C 4)C

KoHaeHcaTop 3anoHsAeTcs MaciaoM ¢ JU3JIEKTPUIECKON POHUIIAEMOCTBIO
Ecnu xoHzneHcarop nocie 3apsSakd OTKIIOYWIM OT UICTOYHUKA MOCTOSHHOU
S/C,

TO 3JIEKTPUYECKAs SHEPTHsI KOHJIEHCATOPA MOCJE €T0 3all0JHEHUS MacIOM
1) yBenuuurcs B € pa3 2) YMEHBLIATCS B V€ pa3
3) yMeHbIIUTCS B € pa3 4) yBenuuures B €/ 2 pa3
[To ToHKOMY ITPOBOJIOYHOMY KOJIBIY paanyca R = 3 ¢cM paBHOMEpPHO

pacnpenenen 3apsan q=10"° K. Onpenenuts pa3HOCT IIOTEHIMAIOB MEXKIY
LEHTPOM
KOJIbLIA M TOYKOM, HaXOJSAUIEICS HAa OCH KOJIbLIA HA PACCTOSHUM T =4 CM OT
IIEHTpA.

Orser: B

12. DneKTpOoH HaYMHAET ABMXKEHUE U3 TOUKH, MOTEHIIMAT KOTOopou paseH 450 B.

Kakyro ckopocTh oH OyneT uMeTh B TOUKe ¢ nmoTeHianom 475 B? (Oteet
OKPYTIJIMTH JI0 LIEJIbIX)

OrtBer: Mwm/c




Tect Ne 5. KBanToBas onTuka.
Bapuant Ne 1.

1. Cextp u3nyuyeHus abCONIOTHO YEPHOTO TENa. ..

2.

2) 3)

N ™M i
) ) A 7

b

Ecnm MakcuMyM SHEpPTUM M3ITyYEeHHS] CMECTUTCSI OT KPACHOU TPAHUIIBI
(A = 0,76MkM) k ero ¢uoneroBoi rpanune (Ay = 0,38MKM), TO
MOIITHOCTh U3ITyYEHHUE YePHOTO Tea

1) ymenbiuTcs B 16 pa3 2) Bo3pacTterT B 16 pa3
3) yMeHbIIUTCS B 4 pa3a 4) Bo3pacteT B 4 pasa

3. Ecnum gacToTy cBeTa yBEIMYUTH B 2 pa3a, TO 3alMPAIOLIEE HANIPSIKCHHUE

pasa

1) ymenbmutes B 2 pasa 2) yBenuuutcs Oojiee yeM B 2
3) yBenuuuTcs B 2 pasa 4) HE U3MEHUTCS

Karon ocBemaror cBeToM, OAMHAKOBOM 4dacTOoThl. 1o Buay I
BOJIbTAMIIEPHBIX XapPAKTEPUCTUK CPAHUTE OCBEUTHHOCTH KaTo1a 2
1) Ei=E; 1
2)Ei>E;
3) E1<E» U0

4) CAcJIaTh 3aKJIIIOUYCHHUC HCBO3MOXKHO

OnuH ¥ TOT e CBETOBOM MOTOK MaJacT HOPMAJIBHO Ha 3€PKAIbHYIO U
aOCOJIIOTHO YEpHYIO TMOBEpXHOCThb. (OTHOIIEHHE [1aBJIEHHUS CBETa Ha
NEPBYIO U BTOPYIO MOBEPXHOCTU PABHO

4 2 1/2 1/4

JInuHa BOJIHBI PEHTT€HOBCKUX JIy4ell, JIsi KOTOPBIX KOMIITOHOBCKOE
paccestHue Ha yroi 90° ynBauBaeT [JIMHY BOJHbBI, COCTABIISIET

1) ho/2 2) ko 3) 2% 4) 3%



7. Temmeparypa abcomotHo  yepHoro Ttena 5,3 kK. Makcumym
JYYEUCITyCKATEIbHOM CIIOCOOHOCTH 3TOr0 Tejla MPUXOJIUTCS Ha JJIMHY
BOJIHBI PaBHOM. ..

OTtBeT: HM

8. Kpacnas rpanuna gororddexra ais vHukens paBHa 0,257 mxm. Ecnu
(GOTOTOK MpeKpaliaeTcss MpU 3aJep)KUBAIONIEd Pa3HOCTU IOTEHIUAIOB
1,5 B, TO nmuHaA BOJIHBI CBETA, MAJAIOIIECTO HA HHUKEIIEBBIA SJIEKTPOJ

paBHa ...
OTBeT: MKM
0. Jlnuaa  BomHBI  (POTOHA, HMITYJIBC KOTOPOTO PaBEH HMITYJIbCY

QJICKTPpOHA, IIPOMICAUICTO Pa3HOCTh ITOTCHIUAJIOB U= 9,8 B, COCTaBJIACT

OrtBeT: HM

10. B pesynbpTaTe KOMOTOHOBCKOTO PacCcesHUs HA CBOOOTHO MOKOSIIEMCS
AJIEKTPOHE JJIMHA BOJIHBI Y-(poToHA A1 yBenuuuiack BABoe. Ecmu yron
paccestHusi paBeH 60°, TO KHHETUYECKAs! SHEPTUS DJIEKTPOHA ...

OrtBer: M»>B

Tect Ne 6. KBanTOBasi MeXaHHMKA.
Bapuanrt Ne 1.

1. OnbIT, NOATBEPXKAAIOMIMNA HAIUYWE Y MHUKPOYACTHUIl BOJHOBBIX
CBOMCTB...

1) uarepdepenius cpeTa 2) nudpakiuys cBera

3) pororpdext 4) nudpakuus MEKTPOHOB
2. Ecam MukpouacTHila HaxXOAUTCS B COCTOSIHUM C TOYHBIM 3HAYEHUEM

koopauHaThl (Ax=0), TO B 3TOM COCTOSIHUU COOTBETCTBYIOLIAsl MPOEKLUs
ee UMITyJbca Apx

I)h 2) >0 3) > 4H2n
3. BepostHOCTh OOHApYKEHUS KBAHTOBOW YACTHUIIBI B UHTEPBAJIE OT X|
0 X2

1) 2) 3) 4)

Meele  [eola (el P (91052



4. BonHoBast GyHKIMS JOJIKHA YIOBIETBOPSTH YCIOBHIM
(YKa3aTb HeNpaBUJIbHBIN OTBET)

1) OBITh KOHEYHOM, OJTHO3HAYHON U HETIPEPHIBHOMN
2) UMETh HENPEPHIBHBIC YACTHBIE TPOU3BO/IHBIE
3) ueTHOM

4) ObITb UHTETPUPYEMOI

5. KparaocTts BeIpoXkaeHHS 3d — COCTOSIHUS aToMa BOAOpOa
OTBeT:
6. ['onoBHas nunus cepuu [lamena B atome Bojgopoaa o0pazyercst mpu
nepexoje
1) 5s—2p 2) 5p—3d 3) 3s—2p 4) 4p—3d
7. N3meHeHne opOMTANBHOTO MAarHUTHOI'O MOMEHTA JJICKTPOHA B aTOME

BOAOpOJA IIpU niepexojie u3 coctostHust 2P B cocrosnue 1S paBHO
1) pusV2 2) usV4 - 3) us\6 4)0

8. KocuHyc HauMeHbIIEero yria o, KOTOpbI MOKET 00pa30BaTh BEKTOP
MOMEHTa UMIIYJIbCa 3JIEKTPOHA, HAXOAAIIErocsi B aroMe B d-COCTOSIHUY, C
HaIpaBJIE€HUEM BHEIIHEIO MarHUTHOTO TOJIsl, PABEH ...

OtBerT:
9. Haubonpias qiuuHa BoaHbl (OTOHA, U3TydaeMasi Ipu Mepexo/ie JIEKTPOHa
B CE€pUU

Jlarimana ...

OTtBeT: MKM

10.  HeomnpeneneHHOCTh CKOPOCTH AIEKTpoHa coctaBuia 10 m/c. Eciu
AIEKTPOH JBUKETCS
co ckopocThio 100 M/c, TO HEOTIPENIENIEHHOCTh €r0 KOOPUHATHI ...

OrtBerT: MKM

11.  IlapamienbHbI MOTOK MOHOAHEPIETUYECKUX JICKTPOHOB MaAaeT
HOPMaJIbHO Ha
nuadparmy ¢ y3Kou MpsIMOYTOJIbHOMU IIENbI0 MUPUHON b = 1 MKM.
Onpenenure CKOPOCTh



ATUX JIEKTPOHOB, €CJIM HAa YKpaHe, OTCTOSIIEM OT LIEIU Ha paccTossHuu [ = 50
CM, IIIUPUHA
HEHTPAbHOTO NU(PPAKIIMOHHOTO MakcuMyMa paBHa 0.36 MM.

OrTBer: Mwm/C

Tect Ne 7. 3oHHas1 Teopus MOJTYNIPOBOAHHKOB.
Bapuant Ne 1.

1. MakcumanbHOE 4YHCIIO 3JIEKTPOHOB MOXET BMECTUTh JHEPreTHYECKas
30Ha
1)2p 2)3d 3) 4f 4) 5s
2. Ha npencraBineHHOM 30HHOW THAarpaMMe MOJIOKEHUIO N S
AKIENTOPHOTO YPOBHS COOTBETCTBYET YPOBEHD E |)1
F 3 i
_____________________ 3
1 2)2 3)3 4)4 E;
""""" ;}"""""ﬁ
3. TemnepaTypHyI0 3aBUCUMOCTh YPOBHSI DepMu A
B MOJIYIIPOBOJIHUKE P-THUIA ONUCHIBAET KPUBAS
1 2)2 3)3 4) 4 Eg/2] |7 sy
g
0 T
4. Ha pucyHke npencraBieHa 3aBHCHUMOCTH Jiorapudma Inng g
o C
KOHIICHTpPALIMKA  paclpelesieHus DJICKTPOHOB B 30HE

IPOBOJIMMOCTH OT 00paTHOM TemmepaTypsl. Ha yuactke ab c b
KOHIEHTPAY HOCUTEIICH N3MEHSETCS 110 3aKOHY !
|
|

1) n=p~e ~Eg/2kT 2) n~e ~En/2kT 3) p~e ~EA/2KT 4)n~N, UTy 1T, T
5. Kpacnast rpanunia ¢oTOnpoBOJUMOCTH B MOJYHPOBOJHUKE P-THIA
omuchIBaeTCs GopMyIon
1) A=hc/En 2) A=hc/E, 3) A=hc/E, 4)A=hc/eU
6. Kakoit yuactok BAX noyiynmpoBOIHUKOBOTO AMOAA .
COOTBETCTBYET MPSAMOMY TOKY, TEKYILIEMY 4epe3 p-n Y B
repexo/1
1) OB 2) OA 3)CO 4) AC 0

—ir

;:,J

A




7. Kaxkoii s3HEpreTuecKnii ypoBeHb Ha IPEACTABICHHON | E
30HHOU THarpaMMe sIBJISIETCSl YpPOBHEM aKTUBAaTOpa?

|
1 2)2 3)3 4) 4 ——3
]

5

2
1

8. CoOCTBEHHBIN MOJYNPOBOAHUK (TepMaHui) HMMEET TMpU HEKOTOPOH
TeMreparype
yaenbHoe conpotruBieHue p = 0,48 Om-M. OnpenenuTs KOHLUEHTPAUUIO n
HOCHUTENEN
3apsiia, €CJIM MOABUKHOCTH JJIEKTPOHOB W JBIPOK COOTBETCTBEHHO PABHBI
0,36 u

0,16 M*/(B-c). [Tony4eHHsIii pe3ynbTaT pa3nenurs Ha 101

OTBeT:

7.2.2 IlpuMepHBbIii epevyeHb BONMPOCOB ISl MOATOTOBKH K IK3aMeHY
MexaHuKa

1. Kunemarnueckue XapakTEpUCTUKH IBUKEHUSA. CKOPOCTh. Y CKOPEHHE.
Y ckopeHne npu KpUBOJIMHENHOM JBHKEHUU. TaHT€HIIMAaTbHOE U HOPMAIbHOE
YCKOPEHHU.

2. Kunemaruka IBUKEHUS TOYKH M0 OKPYKHOCTHU. YTIJIOBAasi CKOPOCTh U
yIJIOBO€ yCKOpeHHe. CBsA3b JIMHEHHBIX U YIJIOBBIX XapAKTEPUCTUK IIPU ABUKEHUN
10 OKPY>KHOCTH.

3. Ilepsniii 3akoH HbtoToHa. MHEepuManbHble cUCTEMBbI 0T4YeTa. BTOpoil
3ak0oH HeroToHa. Tperun 3akoH HeroToHa.

4. Cuna tsarorenus. MHepumanpHas ¥ rpaBUTAIIMOHHAS MACCHI.

5. 3aKkoH coxpaHeHus umnyibca. (BoiBon)

6. Kunernueckas sueprus. [lone cun. [loreHmansHas sueprus. 3akoH
COXpPaHEHUS SHEPTUH.

7. IlocTynarenbHOE M BpAIIATEIBHOE IBUKEHHS TBEPAOTO Tes1a. MOMEHT
nnepuuu. Teopema lllTeitnepa.

8. MomeHT cuiibl. OCHOBHOE YpaBHEHHUE JUHAMUKH BpPaAILLlCHUS.

9. MoMeHT uMITyJIbCa. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

10. YpaBHEeHUE TapMOHUYECKUX KOJIeOaHMil (He3aTyXaloIINX, 3aTyXaloIInX,
BBIHY>KJIEHHBIX ). [{ukinyeckas yactora v nepuo KojeOaHui.

11. Bonnbl. YpaBHeHus Oeryiei u crosueil BOJIHbI

12. CnoxxeHrie rapMOHHYECKUX KOJIeOaHUH U BOJIH.

13. Teuenue xuakoctu. Y pasHenue bepnynu

TepMoauHaAMHMKA




1. OcHOBHOE ypaBHEHHE MOJEKYIISIPHO-KUHETUYECKOUN Teopun. CpenHsis
JUTMHA CBOOOAHOTO Mpo0Oera u 4Y1ciio CTOJKHOBEHUN Mosiekyl. Pacnipenenenue
SHEPrUH MO CTENEHSIM CBOOOIBI.

2. Pactipenenenue Makcgeia. @yHKUIHS paclpeiesICHUs] MOJIEKYJI 1O
CKOPOCTSIM.

3. Pacnpenenenue bonpiiMana B rpaBUTallMOHHOM ToJie. bapomeTrpuueckas
dbopmyna.

4. YpaBHEHHE COCTOSIHUS UIEATBHOIO U PEabHOIO rasa.

5. IlepBoe HauanoO TEPMOAMHAMUKU: a) IPU U300apHOM Mpolecce 0) npu
U30XOPHOM MPOLECCE B) MPHU U30TEPMUUYECKOM ITPOLIECCE.

6. [TonsiTHE TEMIIOEMKOCTH. BBIUMCIIEHNE TEITIOEMKOCTH MPU Pa3HbIX
npoueccax. CooTHoenne Maiiepa.

7. YpaBuenue Ilyaccona. Anuabatuueckuii npouecc Pabora npu
anrabaTuYecKoM Ipolecce.

8. Bropoe navasio TepmoaguHaMuku. JHTponus. [Ipouieccsl oOpaTumeie u
HeoOpaTUMbIe

9. Huxn Kapno u ero KIIJ]

10. Ilponecc Ixoyns-Tomcona. Temnepatypubiii 23¢(eKT peanbHOro rasa.

11. IToBepxHoCcTHOE HaTskeHue. JlaBnenue Jlamnaca.

12. IBnenus nepenoca B TEPMOAMHAMUYECKH HEPABHOBECHBIX CHCTEMAX

djaekTpuuecBo 1 MaraeTusm

1. Dnekrpuyeckue 3apsabl U ux cBorcTBa. 3akoH KysoHa.

2. DnekTpuiecKoe moiie B Bakyyme. HanpskeHHOCTh TOJIA.

3. JIuHUM HANPSIKEHHOCTH AJEKTpocTaTnyeckoro nojs. [lotok Bekropa
HaANPsHKEHHOCTH.

4. Teopema Octporpaackoro- ['aycca u mpuMeHeHuUe ee I pacyera Mmoisl.

5. [lotenmman. PaboTa cui nosst npu nepemMenieHuu 3apsioB.

6. Hupkynanus Bexkropa E. [loTeHmanbHbIi Xapakrep
AIEKTPOCTATHYECKOTO ITOJIS.

7. CBs13b IOTEHLIMAJIA U HAIPSKEHHOCTH TOJIS. DKBUIIOTEHIMAIbHBIE
MIOBEPXHOCTH.

8. [IpuHIMN cynepno3uuuy. Beraucienne nosus JuIosis.

9. Iunose BO BHELIHEM OJTHOPOJHOM M HEOJJHOPOJAHOM IIOJIE.

10. Pactipenenenue 3aps10B B MpoBOHUKE. HanmpsikeHHOCTh 1oJist BOJIM3U
MOBEPXHOCTH MPOBOJIHUKA.

11. IIpOBOTHMKM BO BHEIIHEM BJIEKTPOCTATHYECKOM IIOJIE.
DJIeKTpocTaTuyecKas 3aluTa.

12. DneKTpoeMKOCTh YEIMHEHHOTO MPOBOIHUKA, KOHAEHCATOPA.
CoenuHeHue KOHIEHCATOPOB.

13. CBoOOIHBIE U CBA3aHHBIE 3aps/bl. [lonspHbIE U HETTOJSIPHBIE MOJICKYJIbI.
[Monstpusanus
IUJIEKTPUKOB. BekTop nosspusannu.

14. BekTop anekTpuyeckoro cMmemieHus. Teopema Octporpaackoro-I'aycca



JUISL TIOJISL B TUDJIEKTPUKE.

15. DHeprus u MIOTHOCTh SHEPTUU JICKTPUIESCKOTO TTOJIS.

16. CerHeTORNEKTPUKH.

17. DHeprus cucTemMbl HEMOABUKHBIX 3apSAA0B, 3apPSKEHHOTO TPOBOJIHHKA,
3apsKEHHOTO KOHIEHCATOPA.

18. Dnextprudeckuii Tok. Cuia v MIOTHOCTh TOKA.

19. 3akon Oma st yuactka nenu. CornpoTuBiIeHUE TPOBOIHUKA.
HuddepennmanbHas popma 3akona Oma.

20. CTopoHHHE CUJIBI. DJIEKTPOABWKYILAS crja. 3akoH OMa JiJ1s 3aMKHYTOM
LETIH.

21. PaboTa 1 MOIITHOCTH B IETIH TIOCTOSSHHOTO TOKa. 3akoH J[oyisa-Jlenna B
UHTErpaJibHOM U uddepeHnaIbHON Gopme.

22. PazserBnenue nenu. [Ipasuna Kupxroda.

23. Kitaccuueckast TeopHsi 3JIEKTPOIPOBOAHOCTH METAJIJIOB U BBIBOJ U3 HEE
3akoHa OMa u [>xoyns-Jlenua.

24. PaboTta BbIX0JIa 2JIEKTPOHOB U3 METALIOB. TepPMOAJIEKTPOHHAS IMUCCHSI.
Toxk B BakyyMme.

25. Monm3anus ra3os. J[Br>keHHe HOHOB B ra3zax. MoHuzanus u
pexoMOuHanus. Tok B razax.

26. Buasl pa3psaoB (TICHOLINI, TyroBOil, HCKPOBOMl, KOPOHHBIN)..

27. MaruutHoe B3auMo/ierictBue TokoB. Cuiia Amrepa.

277. MarauTtHas uHAYKUMs. JIMHUY MarHUTHON MHAYKIMU. BuxpeBoi
XapakTep MarHUTHOTO MOJIS.

28. 3akoH buo-CaBapa-Jlamiaca u ero npuMeHeHUE K pacyeTy MarHUTHOTO
HOJISL.

29. Hupkysanus Bekropa B. Teopema 0 HUpKyIsSIUA MATHATHOW WHIYKIIHH.

30. KoHTyp ¢ TOKOM B MAarHUTHOM I10JI¢. MarHUTHBI MOMEHT TOKa.

31. [leiicTBUE PJIEKTPUYECKOTO U MArHUTHOTO TOJIS1 HA JBWKYILMICS 3apsij.
Cuna Jlopenna.

32. DddexT Xomra u ero MpuMEHEHHE.

33. MarnutHblii noTOK. Teopema ["aycca 111 MAarHUTHOTO MOJIA.

34. SIBneHue 31eKTPOMarHuTHOM MHAYKIMU. 3akoH Papases. [IpaBuio
Jlenia.

35. Camounaykiusi. UHIyKTUBHOCTH MPOBOJHUKA.

36. Pabora cuiiel Amriepa. DHeprusi MAarHUTHOTO TIOJIS.

37. Maraetuku. MarauTHoe noJje B MarHeTUKax.

38. Jlna-, mapa-, heppomaraeru3m. OcodeHHOCTH (DeppOMarHeTHKOB.

39. IlepemeHnHsIii TOK. [lapameTpbl mepeMEHHOr0 TOKA.

40. Llenb nepeMeHHOTO TOKa, coaepxkamias R, L.

41. llens nepeMeHHOT0 TOKa, coaepxkamas R, C.

42. Ilenb nepeMeHHOTro ToKa, coaepxaiias R, L, C. 3akon Oma jiiis
NIEPEMEHHOI0 TOKA.

43. Pe3oHaHC B IOCJIEIOBATENBHON U apaJUIEIbHON LIETIH.

44, PaboTa 1 MOIITHOCTh TIEPEMEHHOTO TOKA.

45. BuxpeBoe 3J1eKTpuyeckoe nojie. ToK CMeleHus.



46. YpaBuenue MakcBeiia B MHTErpalibHOM U MU pepeHuranbaon hopme.
47. Y paBHEHHE 31I€KTPOMArHUTHOM BOJIHBL. Bekrop YMmoBa-IlolitrHra. Dueprus
ANIEKTPOMArHUTHOI'O TIOJISL.

KBaHTOBasi MexaHuKa

1. TemmoBoe  wm3myueHue.  CHnekTpajapHblE — UCIyCKaTeNbHas U
HorJIoniareNbHas crnocoOHocTH Harperoro Tena. 3akoH Kupxroda. AOcomoTHO
yépHoe Teno. MuTerpanbHas ucmyckarelibHas ClioCOOHOCTh Tea.

2. 3aKoHBI W3Iy4YeHus abcoMtoTHO uépHoro Tena. Gopmyna Panes- [xuHca.
VYabsTpaduonerosas karactpoda.

3. @opmyna u runore3a Ilnanka. KBaHT sHepruu 3JI€KTPOMArHUTHOTO
u3nyyeHud. lloctossHHas I[lmanka. BeiBecTH 3aKOHBI TEIJIOBOTO M3IIy4YEHUS
a0cooTHO Y€pHOTO Tena u3 popmysl [lnanka.

4. Buemnnii potodddexr. BoapTammnepnas xapakrepuctuka Gporodddekra.
@OTOTOK HACBIIIEHUS U 3aJEPKHUBAIOIIECE HANpPsKEHHUE. 3aKOHOMEPHOCTH
dotoaddexra. Kpacnas rpanuna dortoddpdekra. TpyaHoctu 0O0BICHEHUS
3aKkoHOMepHOCTel (poTorddekra B pamMKkax BOJHOBOM TECOPHHU CBETA.

5. Tunore3za u Qopmyna DiHIITEHA 1T 0OBSICHEHUSI 3aKOHOMEPHOCTEH
dboTorddexra. DOTOHBI.

6. Komnron- »ddekr. Dmmnupuueckas ¢opmyna s KOMITOHOBCKOTO
abdexra. BeiBog 9T0il QopMylibl HA OCHOBE 3aKOHOB COXPAHEHHsI SHEPTHH U
uMItyabca. KoMnToHOBCKas AJiviHA BOJIHBI.

7. KopnyckynsipHO- BOJIHOBOM Ayasiu3M cBeTa M ero obodmieHue Jlyu ne
bpoiinem Ha MacCUBHBIE YaCTULBL. Y pABHEHHE BOJIHBI ¢ bpoiiiis.

8. HecranmmonapHoe u crarmonapHoe ypaBHenus Llpénunrepa.

9. IlonsATre BOJIHOBOM (PyHKIMK MUKpoYacTUllbl. CTallMOHAPHBIE COCTOSHUS
MUKPOYACTHUIIBI.

10. ITpuHuun HEPa3INIYUMOCTH (TOXIE€CTBEHHOCTH) OJIMHAKOBBIX
Mukpoyactull. CHMMETPUYHBIC U AHTUCUMMETPHUUYHbBIC MCU-QYHKIIMH CUCTEMBbI
OJIMHAKOBBIX MUKpoyacTHil. bo3ousr u ¢pepmuonsl. [punmun [Naynu.

11.Mopaens atoma 1o bopy. Cnektp snepruu. Cepun Jlaiimana, banbemepa.

12.BonHoBast QyHKIUS UM €€ cTaTuCTHUYecKuil cMbici. OOiiee ypaBHEHUE
[lIpenunrepa.

13.Yactuia B OJHOMEpPHOM TMPSMOYTOJbHOW MOTEHIMAIbHON  sIME.
KBaHTOBaHME YHEPTUM YACTULIBI.

14. TynuenbHbiid 2P deKT.

15.JInHelHbI TApMOHMYECKUNA OCHUIUIATOP. DHEPreTUUECKUN CIIEKTP U BHJ
BOJIHOBBIX (DYHKITUH.

16.ATom BOJgOpOoZa B KBaHTOBO-MEXaHMYECKOM OIHUCaHUU. [J1aBHOE,
OpOUTAIbHOE U MATHUTHOE KBAHTOBBIC unciia. Bua BOJHOBBIX (DYHKITUH.

17.Cnun snexkrpona. CnuHoBoe kBaHTOBOE umcio. [Tpunnun [laymnm.

18. KBaHTOBBIE U KJIACCUYECKUE CTATUCTUKH

19. DnexTpoH B MEpUOANYECKOM MOJIE KPUCTAIIA. DHEPTETUUYECKUE 30HBI B
KpucTajiax. Metamibl, MOJTYNPOBOAHUKH, TUSTIEKTPHUKHU.

20. CoOcTBeHHass W MpPUMECHAs MPOBOAUMOCTH MOJYIMPOBOJHUKOB. THIIbI




MOJIYIIPOBOJHUKOB.

21. JIromuHeCceHIIHS.

22. KoHTaKkTHBIE U TEPMOIIEKTPUIECKUE SBIICHHUS.

23. [TonynpoBOJHUKOBBIE AUOBI U TPUOBI.

24. TepmosiiepHbIE PEAKIINH.

25. KomOuHanmoHHoe paccessHue CBeTa

26. Beinyx1eHHOE U3aydeHue. Jlazepbl U KBAaHTOBBIE YCUIIUTEIH.

27. CootHoleHnue HeonpenenaeHHoctu [ 'eitzendepra.

28. Ilepuonnueckass cucTeMa 3JIEMEHTOB MeHaeneeBa ¢ TOYKM 3pEHUS
KBAaHTOBOM MEXaHUKH.

29. PeHTreHoBCKOE U31yueHHe. 3akoH Mo3iu.

30. MonekynsipHble CieKTpbl. MoJEeKyIsIpHbIE B3aUMOICUCTBUA.

31. Crpoenne siapa aroma. [IpoTOHBI, HEUTPOHBI.

32. DHeprus cBsA3M B sAjzipe. Ee 3aBUCMMOCTh OT aTOMHOT'O HOMEpA.

33. CtpoeHue siapa aTroMa. SAnepHbIe CUITBI.

34. JIBe BO3MOKHOCTH MOJYYEHHUSI SHEPTUU B SICPHBIX PEAKIIHIX.

35. Anpa, bera u ramma pacrma.

36. 3akoH paguoakTUBHOTO pacnajaa. [IpaBuio cmernieHus.

37. SAnepHble peaklru U UX OCHOBHBIE THUIIHI.

38. S nepHble peakunu noj ACUCTBUEM HEUTPOHOB.

7.2.4 IlpumepHbIii epevyeHb BONMPOCOB /51 MOATOTOBKHU K 3a4eTy

3auet He npeaycmoTpeH YII.

7.2.5 IlpumepHbIi epevyeHb BONPOCOB /ISl MOATOTOBKHU K IK3aMeHYy
MexaHuka

1. Kunemarnueckue XapakTepUCTUKH JIBHKEHUsA. CKOPOCTh. Y CKOPEHHE.
YckopeHue npy KpUBOJIMHENHOM JABUKEHUU. TaHTE€HIIMAIIbHOE U HOPMAJIbHOE
YCKOpEHU.

2. KunemaTtuka IBUKEHUS TOUKH MO OKPYKHOCTHU. YTIJIOBAasi CKOPOCTh U
yIJIOBO€ yCKOpeHHe. CBsA3b JIMHEHHBIX U YIJIOBBIX XapAKTEPUCTUK IIPU ABUKEHUN
10 OKPY’KHOCTH.

3. Ilepsniii 3akoH HbtoToHa. MHepunanbHble cUcTEMbI 0T4eTa. BTOpoil
3ak0oH HeroTona. Tperuii 3akoH HeroToHa.

4. Cuna tarorenuns. HepuuanbHas v rpaBUTallMOHHAS MACCHI.

5. 3aKkoH coxpaHeHus umnyibca. (BoiBon)

6. Kunernueckas sueprus. [lone cun. [lorenmansHas sueprus. 3akoH
COXpaHEHUS SHEPTUU.

7. IlocTynarenbHOE M BpALIATEIBHOE IBUKEHHS TBEPAOTO Tes1a. MOMEHT
uHepuuu. Teopema LlTeitHepa.

8. MomeHT cuiibl. OCHOBHOE ypaBHEHHE IMHAMUKH BPAIICHUS.

9. MOMeHT umnyJibca. 3aKOH COXPAHEHUS] MOMEHTA UMITYJIbCA.

10. YpaBHEeHUE TApMOHUYECKUX KOJIeOaHMi (He3aTyXaloIINX, 3aTyXaloIINX,
BBIHY>KJIEHHBIX). [{ukinyeckas yactora u nepuo KojaeOaHui.

11. Bonnsl. YpaBHeHus Oeryiiei u ctosueil BOJIHbI



12. CnoxxeHrie rapMOHMYECKUX KOJIeOaHUM U BOJIH.
13. Teuenune xkunkoctu. YpaBHenue bepnynn
Tepmoaunamuka

1. OcHOBHOE ypaBHEHHE MOJEKYJISPHO-KUHETHYECKOUN Teopun. CpenHsis
JUTMHA CBOOOJHOTO Mpodera u 4uciio CTOJKHOBEHUN MoieKyl. Pacnipenenenue
SHEPrUU IO CTENEHSIM CBOOOIBI.

2. Pacnipenenenue Makcgesa. @yHKIHS paclpeiesICHUs] MOJIEKYJT O
CKOPOCTSIM.

3. Pacnpenenenue bonbiiMana B rpaBUTallMOHHOM ToJie. bapomeTrpuueckas
dbopmyna.

4. YpaBHEHHE COCTOSTHUS UIECAIBHOIO U PEalbHOTO rasa.

5. [lepBoe Hauano TEPMOAMHAMUKH: a) TIPU U300apHOM TIpoliecce 0) nmpu
U30XOPHOM MPOLECCE B) PHU U30TEPMUUYECKOM ITPOLIECCE.

6. [loHsTHE TENMIOEMKOCTH. BBIUNCIIEHNE TEITIOEMKOCTH MPH Pa3HBIX
npoueccax. CooTHouenne Maiiepa.

7. YpaBuenue I[lyaccona. Anuabaruueckuii npouecc Pabora npu
anradbaTuyecKoM IpoIecce.

8. Bropoe navaio TepmoauHaMuku. JHTpornus. [Ipoiieccsl oOpaTumeie u
HeoOpaTHUMBbIe

9. Huxn Kapno u ero KII/]

10. Ipouecc Mxoynsa-Tomcona. Temmeparypusiii 23 ekt pearbHOrO rasa.

11. TToBepxnocTHOe HaTskeHuUe. [JaBnenue Jlamnaca.

12. SIBnenus nepenoca B TEPMOAMHAMUYECKH HEPABHOBECHBIX CHCTEMAX

djaekTpuuecBo 1 MaraeTnsm

1. DnekTpudeckue 3apsabl U UX CBOMCTBA. 3akoH KyroHa.

2. DneKTpu4ecKoe noJie B Bakyyme. HanpsikeHHOCTh MOJIA.

3. JIuHUM HANPSIKEHHOCTH AJeKTpocTaTuyeckoro nojs. [fotok Bekropa
HaIpPSHKEHHOCTH.

4. Teopema OcTtporpajackoro- ['aycca u mpuMeHEeHHUE ee JJIsl pacyeTa MoJis.

5. [Notenmman. PaboTa cui mosst mpu nepemMenieHn  3apsiaoB.

6. LHupkynamus Bektopa E. [ToTeHIIManbHbIN XapakTep
ANEKTPOCTATUYECKOTO MOJIS.

7. CBsA3b MOTEHIIMAJIA U HAIPSDKEHHOCTH NOJIA. DKBUIIOTEHIIUAJIbHbBIE
MIOBEPXHOCTH.

8. Ilpunumn cynepno3uuuu. Berauciienue noss Tumosisl.

9. lunose BO BHEIIHEM OJTHOPOJHOM M HEOJHOPOAHOM IIOJIE.

10. Pacnipenenenue 3aps10B B MpoBOoAHNKE. HanpspkeHHOCTH MoJist BOJIU3U
MOBEPXHOCTH MPOBOJIHUKA.

11. IIpoBOIHMKH BO BHEIIHEM JIEKTPOCTATUYECKOM II0JIE.
DIIeKTpocTaTuyecKas 3aluTa.

12. DeKTpOEeMKOCTh YEIUHEHHOTO IPOBOJHUKA, KOHIEHCATOPA.
CoennHeHNEe KOHAEHCATOPOB.

13. CBoOoiHbIE ¥ CcBsI3aHHBIE 3apsbl. [lonspHbIE U HETIOISPHBIE MOJICKYJIBI.



[Monstpuzanus
JTUAJIEKTPUKOB. BekTop nosspuszauu.

14. Bekrop snexTpudeckoro cmemieHus. Teopema Octporpaackoro-I'aycca
JUIS TIOJISL B TUDJIEKTPUKE.

15. DHeprus v NIOTHOCTh HEPTUU JIEKTPUUECKOTO MOJIA.

16. CerHeTORNEKTPUKH.

17. DHeprus cucTemMbl HEOJBUKHBIX 3apsA0B, 3apPSKEHHOTO TPOBOJIHHKA,
3apsHKEHHOTO KOHIEHCATOpA.

18. Dnexrpudeckuil Tok. Criia ¥ IIIOTHOCTH TOKA.

19. 3akon Oma qns ydactka nenu. ConpoTuBIeHNE TPOBOIHHKA.
HuddepennmanpHas popma 3akona Oma.

20. CTopoHHHE CUJIBI. DJIEKTPOABWKYILAS cria. 3akoH OMa JiJ1s 3aMKHYTOM
ETIH.

21. PaboTa 1 MOIITHOCTH B IETIH MIOCTOSTHHOTO TOKa. 3akoH J[oyisa-Jlenna B
UHTErpaJibHOM U U depeHnaIbHON Gopme.

22. PazBerBnenue uenu. [Ipasuna Kupxroda.

23. Kitaccuueckast Teopusi 3JIEKTPOIPOBOAHOCTH METAIIJIOB U BBIBOJ U3 HEE
3akoHa OMma u [>xoyns-Jlenna.

24. PaboTta BbIX0J1a 2JIEKTPOHOB U3 METALIOB. TepPMOAJIEKTPOHHAS IMUCCHSI.
Tok B BakyyMme.

25. Nonm3amus ra3os. /IBrkeHrne HOHOB B Ta3zax. MoHuzanus u
pexoMOuHanus. Tok B razax.

26. Buael pa3psaaoB (TIACHOLIN, TyroBOil, HICKPOBOMl, KOPOHHBIN)..

27. MaruuTHoe B3auMo/ieicTBue TokoB. Cuiia Amrmepa.

27. MarauTtHas uHAYKUMs. JIMHUY MarHUTHON MHAYKIMUA. BuxpeBoi
XapakTep MarHUTHOTO TOJIA.

28. 3akoH buo-CaBapa-Jlamiaca u ero npuMeHeHUE K pacyeTy MarHUTHOTO
HOJISL.

29. Hupkysauus Bekropa B. Teopema 0 HUpKyIsSUIUA MATHATHOW WHYKIIHH.

30. KoHTyp ¢ TOKOM B MAarHUTHOM 110Ji€. MarHUTHBI MOMEHT TOKA.

31. JleiicTBUE PIEKTPUYECKOTO U MArHUTHOTO TIOJISl HA JBWKYIIMICS 3apsij.
Cuna Jlopenna.

32. Dddext Xoia U €ro npuMeHEHUE.

33. MarnutHblii noToK. Teopema ["aycca 1Jis MarHuTHOTO MOJIA.

34. SIBneHue 3IeKTPOMarHuTHOM MHAYyKIMU. 3akoH Papases. [IpaBuio
Jlenia.

35. Camounaykiusi. THIyKTUBHOCTH MPOBOJHUKA.

36. PaGora cunbl AMriepa. DHEPrusi MAarHUTHOTO TTOJIS.

37. MaraeTuku. MarauTHoe 1oJjie B MarHeTUKax.

38. lna-, mapa-, heppomarneruzm. OcobeHHOCTH (PeppOMarHETHUKOB.

39. IlepeMennsbIii TOK. [lapameTpbl nepeMEeHHOro TOKa.

40. Ilenb mepeMEeHHOTO TOKa, coaepxamias R, L.

41. llenp nepeMeHHOT0 TOKa, coaepxamas R, C.

42. llenb nepeMeHHOro ToKa, coaepxaias R, L, C. 3akon Oma nijis
NEPEMEHHOI0 TOKA.



43. Pe3oHaHC B NIOCJIE0BATEILHON U MMapaieIbHOM 1IeTH.

44. PaboTa 1 MOIITHOCTh MEPEMEHHOTO TOKa.

45. BuxpeBoe anekTpuyeckoe mnojie. Tok CMeneHusl.

46. YpaBuenue MakcBeiia B MHTErpalibHOM U MU pepeHnuraibaon hopme.

477. YpaBHEHHE 3JIEKTPOMAarHiTHOM BOJIHBL. Bektop Ymosa-IloittrHra. DHeprust
AJIEKTPOMArHUTHOTO TIOJIS.

KBanToBasi MexaHMKa

1. TemmoBoe  wu3myueHue.  CnekTpajapHblE  HUCIyCKaTelbHas U
norJyioniaTeabHasi cnocoOHOCTH Harperoro Tena. 3akoH Kupxroda. AOGcomtoTHO
yépHoe Teno. HTerpanbHas uciyckaTelibHas CHIOCOOHOCTh Tea.

2. 3aKOHBI W3Iy4YeHUs a0COMOTHO uépHoro Tena. Popmyna Panes- [xuHca.
VYasTpaduonerosas karactpoda.

3. ®opmyna u runore3a Ilnanka. KBaHT sHepruu 3JIEKTPOMArHUTHOTO
u3nyyeHusd. lloctosiHHas Ilmanka. BeiBecTH 3aKOHBI TEIJIOBOTO M3IIy4YEHUS
abcomoTHO Y€pHOTO Tena u3 popmyisl [lnanka.

4. Buemnunii pororddexr. Bomprammnepnas xapakrepuctuka porosddexra.
@OTOTOK HACBIIIEHUST W 3aJEPKHUBAIOIIECE HANpPsKEHUE. 3aKOHOMEPHOCTHU
dotoddpdexra. Kpacnas rpanuna dotoddpdekra. TpyaHoctu 0O0BICHEHUS
3aKoHOMepHOCTeH GhoTodr(deKrTa B paMmkax BOTHOBOW TEOPHUH CBETA.

5. Tunote3a u opmyna DHHIITEHA 1T OOBSICHEHUSI 3aKOHOMEPHOCTEH
doTodddexra. DOTOHBI.

6. KommnroH- s¢dexr. Dmnupuueckas ¢dopmyna sl KOMIOTOHOBCKOTO
s¢pdexra. BeiBom 3TO# (popMyNbl HA OCHOBE 3aKOHOB COXPAHEHHS SHEPTHH U
uMItyJiabca. KoMnToHOBCKas AJiviHA BOJIHBI.

7. KopnyckynsipHO- BOJIHOBOM Ayaiu3M CBeTa M ero oboduieHue Jlyu ne
bpoiineM Ha MacCUBHBIE YaCTHIIbI. Y pABHEHUE BOJIHBI 1€ bpos.

8. Hecranmmonapsoe u craiuonapHoe ypasHenus Llpénunrepa.

9. IlonsaTue BOJIHOBOM (PyHKIMK MUKpoYacTUllbl. CTallMOHAPHBIE COCTOSHUS
MUKPOYACTHUIIBI.

11. I[IpuHuun HEPA3JINYUMOCTHU (TOXIE€CTBEHHOCTH) OJIMHAKOBBIX
MuKpodacTull. CUMMETPUYHbIE U AHTUCUMMETPUYHbBIC MCU-(QYHKIIMU CHUCTEMBI
OJIMHAKOBBIX MUKpoydacTull. bo3onsl u pepmuonsl. [Tpunun [aynu.

11.Mopaens atoma 1o bopy. Cniektp snepruu. Cepun Jlaiimana, banbsmepa.

12.BonHoBasi QyHKIUST U €€ CcTaTUCTUYeCKUil cMbici. OOmiee ypaBHEHUE
[IIpenunrepa.

13.Yactuma B OOHOMEpPHOM IPSAMOYTOJBHOW IOTEHIMAIBHOM  sIME.
KBaHTOBaHME YHEPTUH YACTUIIHI.

14. TynuenbHbiid 3P deKT.

15.JInHelHbI TApMOHUYECKUNA OCHWIUIATOP. DHEPreTUUECKUN CIIEKTP U BUJ
BOJIHOBBIX (DYHKITHH.

16.AToM BoJOpoJa B KBAaHTOBO-MEXAaHMYECKOM OINUCAaHUMU. [7aBHOE,
OopOUTaIbHOE U MArHUTHOE KBAHTOBBIE UKCia. By BOJTHOBBIX (DYHKIIHIA.

17.Cnun snexktpona. CnuHoBoe kBaHTOBOE uucio. [Ipunnun [laynm.

18. KBaHTOBBIE U KJIACCUYECKHUE CTATUCTUKH




19. DnekTpoH B MepUOANYECKOM MO0JIE KPUCTAIIIA. DHEPTETUUECKUE 30HBI B

Kpucrajjax. MeTaJ'IJ'IBI, IMOJIYIIPOBOAHHUKH, TUDJICKTPHUKU.

20. CoOcTBeHHass W MpPUMECHAs MPOBOAUMOCTH IMOIYIPOBOJHUKOB. THIIbI

IIOJIyIIPOBOJHUKOB.

21. JIromuHeCcHeHITHS.

22. KoHTaKkTHBIE U TEPMOIIEKTPUUECKUE SBIICHHUS.

23. ITosrynnpOBOJHUKOBBIE JUOJIBI U TPHUO/IBI.

24. TepmosiiepHbIe PEAKIIHH.

25. KomOuHanmoHHoe paccessHue cBeTa

26. BeiHyX1IeHHOE U31y4eHHE. JIa3epsl U KBAHTOBBIE YCHUIIUTEIN.

27. CootHomieHnue HeonpeaeaeHHoctu [ eitzendepra.

28. Ilepumomnueckas cucreMa 3J€eMEHTOB MeHzeneeBa ¢ TOYKH 3pEHUs

KBAHTOBOM MEXAaHUKH.

29. PeHTreHoBCKOE U3IyueHHe. 3akoH Mo3iu.

30. MonekysipHbie ClIeKTpbl. MOJIEKyISIpHbIE B3aUMOIEHCTBHUS.
31. Crpoenue siapa aroma. [IpoTOHBI, HEUTPOHBI.

32. DHeprus cBsA3M B sAjqipe. Ee 3aBUCHMMOCTh OT aTOMHOT'O HOMEpA.
33. CrpoeHue siapa atoMa. SnepHble CUITBI.

34. JIBe BO3MOKHOCTH MOJYYEHHUSI SHEPTUU B SICPHBIX PEAKIIHUIX.
35. Anbsa, bera u ramma pacma.

36. 3akoH paguoakTUBHOTO pacmaja. [IpaBuiio cMeleHus.

37. SinepHble peakliuyi U UX OCHOBHBIE THIIBI.

38. SAnepHble peakunu noj ACHCTBUEM HEUTPOHOB.

7.2.6 MeTtoauka BBICTABJICHHUSA OLlCHKH npu NPOBeACHUHU

NMPOMEKYTOYHOH aTTeCTALMM

3a4eT C OILEHKON MPOBOJUTCS MO TeCT-OUJieTaMm, KaXKAbld M3 KOTOPBIX

coaepxkur 2 Bompoca, 10 cranmapTHbIX 3amad. Kakaplld MpaBWIBHBIM OTBET Ha
BOIPOC B TEeCTE OlleHMBaeTca | OaiioM IUnoC 2 3a OTUYMTAHHBIE JJAOOpATOPHbBIE
paboTbl. MakcuManbHOE KOJIMYECTBO HAOpaHHbIX OamioB — 14.

1.

2.

Onenka «HeynoBleTBOPUTENBHO» CTABUTCA B CIy4ae€, €CIM CTYJIEHT
HaOpan meHee 6 0aIoB.

Onenka «Y IOBJIETBOPUTEIILHO» CTAaBUTCS B CiIyyae, €Clu CTYAEHT HaOpan
ot 6 10 8 OanioB.

Ornenka «X0poIo» CTaBUTCA B clydae, €ciid CTyAeHT Habpan ot 10 mgo 12
OaJoB.

Onenka «OTINYHO» CTaBUTCSA, €CJIU CTYASHT Habpani ot 13 no 14 Ganos.

7.3. MeToauueckue MaTepuajbl, OIpeaessiiOlIde MPOoUexypPhI

OLICHUBAHWSA 3HAHNH, YMEHNH, HABBIKOB M (MJIM) ONBITA 1eSATEJIbHOCTH

TecTupoBanue OCYIIECTBISIETCS, MO0 TMPU TOMOINM KOMIIBIOTEPHOMN

CUCTEMBI TECTUPOBAHHUSA, JMOO C HCIOJIb30BAaHUEM BBIJAHHBIX TECT-33JaHUI Ha
OymaxkHoM Hocutene. Bpems tectupoBanuss 30 MuH. 3areM OCYIIECTBISIETCS



IPOBEPKAa TECTa 3K3aMEHATOPOM U BBICTABISETCS OLIEHKA COTJACHO METOJUKHU
BBICTABJICHUS OIIEHKH IIPY MPOBEJACHUHN MTPOMEKYTOUHON aTTEeCTAINH.

Pemienne cTaHmapTHBIX 3ajad  OCYIIECTBISETCS, JHMOO TPU TOMOIIU
KOMITBIOTEPHONW CHUCTEMBI TECTHUPOBAHMS, JIMOO C WCIOJB30BAHUEM BBIJJAHHBIX
3ajay Ha OyMmaxkHoM Hocutene. Bpems pemenus 3amay 60 muH. 3arem
OCYLIECTBJISIETCS TpPOBEpKa pEIIEeHUs 3aJad HK3aMEHAaTOPOM M BBICTABISIETCS
OIIECHKAa, COrJAaCHO METOJIUKE BBICTABJICHUS OLEHKA M[pU MPOBEACHUU
IPOMEKYTOUYHOM aTTeCTAIINH.

8 YYEBHO METOINMYECKOE U HTH®OPMAILIMOHHOE
OBECHHEYEHME ANCIUIIJINHBI

8.1 Pexomenayemas aureparypa

Ne /| ABTOPpBI, cCOCTABUTEIH 3arnaBue Bua u3nanus, |Ob6ecn
rojg YeHHO
CTh
8.1.1 OcHoBHas JquTEparypa
1 | Casennes U.B. Kypc ¢puszuku: 1. 1-5, 2011, neyarH. 0.8
2 Tpodumona T.N. ®dusnka, 1.1. 2012, neyaTH. 0,7
3 | . Boapkenmreiin B.C. COopHHUK 3a/1a4 TI0 00IIEMY Kypcy 2012, neyarH. 1
¢uzuku. - CII6. : Kawxnsii mup, 2005. -
328 c¢. - 151-00.
8.1.2 JlonoaHuTeAbHAS JUTEPATYPA
1 |®Deitinman P., Jleitton P., DelHMaHOBCKHE JICKIIUU 110 (DHU3UKE: 2014 , meuatH 0.5
2 |Hpogos U.E. OCHOBHBIC 3aKOHBI MEXaHHUKH. 1985, neyaTH. 0.1
3 |Hpoxnos N.E. (OCHOBHBIE 3aKOHBI DJIEKTPOMArHETHU3Ma. 1983, nmeyaTH. 0.1
4 |Mockanenko A.l'., dOu3nyecKkre OCHOBBI MEXaHUKH 2010 r, meuatH. 1
"aTbsiHuHMHA E.I1.,
5 |EBcrokoB B.A., Onexkrpomardetusm. Y.1 u U.2 2007r, meyaTH. 1
Mockanenako A.T.
6 |Mockanenko A.T'., KBanToBas ¢pu3uka. KBantoBas mexanuka. | 2007T, meyaTH. 0,6
Tapmmua M.H. DCHOBBI KBAHTOBOM CTATUCTUKU U DU3MKHU
8.1.3 MeToauueckue pa3padoTKu
1 | H. B. AranuTosa, A. B. MeTtoauyeckue yKazaHusl K 2018 0,6
byTrakos. NMPAKTHYECKHUM 3aHATHSIM 0 TeMe DJIEKTPOH.

"JuekTpocTaTKA' THCHUIINHBI
"@u3zuka' 1Js CTyIeHTOB Bcex
TeXHUYECKUX HANPaBJIeHUI 1
creuraJbHOCTEed 0YHOH (hOpMBI
o0y4eHus [DIEKTpOHHBIN pecypc] /
OI'bOY BO "BopoHnex. roc. TeXH. yH-T",
kad. pusukm ; cocr. : - BopoHex :
Boponexckuii rocyjapCTBEHHBIN
TEXHUYECKUU YHUBEPCUTET,. - 49 ¢. : Wi -




bubnuorp.: 5 Ha3B.

Conosres K.C.,
Mockanenko A.I'., IlIsenos
E.B.

daektpocratuka. [locTossHHBIN TOK.
DJIeKTPOMArHeTu3M [ DJIEKTPOHHBII
pecypc] : KonTpomnbHble 3a1aHus 10
n1abopaTopeIM paboTam Mo JUCITUTIIINHE
"®u3uka" A CTyIEHTOB BCEX
HAIIPaBJICHUHU U CIIEHUAIbHOCTEN OYHOMU
dhopmbl 00yUeHUs. - DIEKTPOH. TEKCTOBBIE,
rpad. naH. (3,56 MO). - Boponex : ®I'bOY
BIIO "BopoHexckuil rocyjapCTBEHHBIN
TEeXHUYECKU yHUBepcuTeT. - 1 daiin. - 00-

00.

2015
JJIEKTPOH.

Mockanenko A.T'.,
Maroseix H.B, T'apmuna
M.H., Tarbsaauna E.I1.,
Wenesnniii B.C.

Mertoauka penieHus 3agad no Gu3uke B
TEXHUUYECKOM BY3€ [ DIEKTPOHHBIN pecypc] .
Y.1 : Mexanuka. MosexymsipHas pusuka u
TEPMOJIMHAMUKA. DJIEKTPOCTaTHKA. -
DJEeKTpPOH. TeKCcToBbIE, Ipad. aaH. (1,35 M6
). - Boponex : ®I'OY BO "Boponexckuit
rOCYIapCTBEHHBIA TEXHUYECKUI
yauBepcuret", 2016. - 1 ¢aiin. - 30-00.

Nel70-2007,
IeYyaTH.

A.T. Mockanenko, M. H.
['apmmna, E. 11. Tateaauna

MeTtoauueckue yka3aHusi K pelieHUIo
3a7a4 0o TucnuILinie "@Ousuka' nisa
CTYA€HTOB BCeX TEXHHYECKHX
HANpPaBJIEHUI U CHIeIUAJTbHOCTEH 0YHOM
(opmbl 00yuenus [DeKTPOHHBIN pecypc]
/ Kad. ¢pusuku; Cocrt.:. - DIEKTPOH.
TekcToBble, rpad. maH. ( 3042 K6 ). -
Boponex : ®I'bOY BIIO "Boponexckuii
rOCY/IapCTBEHHBIA TEXHUYECKUI
yauBepcutet",. - 1 ¢aitn. - 00-00.

2014,
[IeYaTH.

A. T. Mockanenko, T. JI.
l'ypaeBa, H. B. MaToBBbIX,
M. H. I'apuiuna, A. ©.
Fatapenkos, O. U.
PemuzoBa.

MeToanyeckue yKa3aHUs K BbITOJHEHUIO
JJadopaTopHbIX padoT mo Teme
"JyekTpOMarHeTu3M' TUCHUNIMHBI
"@u3zuka' 1Js CTyIeHTOB BCeX
TeXHHYEeCKHX HanpaBJeHUi
crenuaJbHOCTe 04HOM (POPMBI
ooyuenusn / Kad. pusuku; Coct. - BopoHex
: ®I'BOY BIIO "Boponexckuii
rOCYIapCTBEHHBIA TEXHUYECKUI
yHuBepcuret",. - 55 ¢. - 00-00; 154 k3.

2014
[eYyaTH.

0.6

A.T. Mockaneunko, T. JI.
l'ypaesa, E. II. TarbsinuHa,
H. B. MaroBsIx, A. ©@.
latapeHKOB.

MeToanyeckue yKa3aHus K
JIa0OpaTOpHBIM padboTaM MO BOJIHOBOM
onTHKeE o nucnuiimge "duzuka" niasa
CTYA€HTOB BCeX TeXHHYECKHX
HaNpaBJIeHUI CIeNNAJbHOCTEH OYHOM
¢opmbl 00yuenns / Kad. pusuku; Cocr. -
Boponex : ®I'6OY BIIO "Boponexckuii

2014.
. Ie4aTH

0.6




rOCYIapCTBEHHBIA TEXHUUECKUI
yausepcuret"”, - 31 c. - 00-00; 154 k3.

AranuroBa,

H. B.
B. A. Escrokos

Teopernuecknii MUHUMYM K
JIa00pPaTOPHOMY NPAKTUKYMY IO pu3uKe
TBEPAOro Tejia [ DJIeKTPOHHBIN pecypc] :
Mertoanueckue yka3aHus 1o pusuke s
CTYZICHTOB BCEX TEXHUYECKUX HAIpaBICHUN
U CHelHabHOCTEW 04HOM (opMBbl 00yUeHUs
/ Kad. ¢pusuku; Cocr.: . - DIEKTPOH.
TeKCTOBBIE, rpad. naH. ( 1,96 MO ). -
Boponex : ®I'BOY BIIO "Boponexckuit
rOCYIapCTBEHHBIN TEXHUYECKUI
yausepcuret”, 2014. - 1 ¢aiin. - 00-00.

2014
OJEKTPOH.

A.T'. Mockanenko, M. H.

["apmuHa, E. I1. TaTesaHKMHA.

OcHOBBI KBAaHTOBO (PU3UKHU :
Metoanyeckue yKa3zaHHs K PELICHUIO 3aa4
no aucturuinae "OO0mas ¢puszuka" s
CTYZICHTOB (PU3NKO-TEXHHUECKOTO
¢akynbTeTa 04HOM Gopmbl 00yuenus / Kad.
o0miel pU3UKN TEXHOIOTHIECKOTO
npodust; - Boponex : TOYBIIO
"BOpOHEXCKUI TOCy1apCTBEHHBIN
TeXHU4YecKui yHusepcuter",. - 41 c. - 00-

00.

2008

IICYaTH.

A. T. Mockanenko, T. JI.
l'ypaea, O. C. Xabaposa,
E. Il. Tatpssanna, M. H.
['apmimHa, A. A. Jlonraues,
H. B. MaroBbIX.

MeToanueckue yKazaHus K
J1a00paTOpPHBIM padoTam o GpusuKe
aToMa U siipa AJisl CTYJAeHTOB Bcex
TeXHUYECKHX HANPABJEHUH 0YHOI
dopmbl 00yuenns / Kad. pusukmy; -
Boponex : ®I'BOY BIIO "Boponexckuii
rOCYIapCTBEHHBIA TEXHUYECKUI
yHuBepcuter”, 2014. - 34 c. - 00-00; 154
3K3.

2014,
IICYaTH.

10

H.B. AramnmToBa,
A .B. byrakos.

MeTtoanyecKkue yKa3aHUusl K H3y4YeHH IO
Tembl «IloTynpoBogHUKN» B cHelrjaBax
(pU3UKH VIS CTYIEHTOB BCex
TeXHUYEeCKMX HATIPaBJIEHUH U
crenuagabHocTel Beex popm o0yueHust
[DnexTponnsiit pecypc] / Kad. ¢pusuku; -
DJeKTpoH. TeKcToBbIe, rpad. naH. (1,31
MO). - Boponex : ®I'bOY BO
"BopoHEKCKUI rOCyJapCTBEHHBIN
TeXHUYeCKui yHuBepcutet",. - 1 daiin. - 00-
00.

2016,
JNEKTP.

11

: H. B. Aranurosa,
A. B. byrakos.

Mertoanyeckue yKa3aHus K
TeOpeTHYEeCKHM M IPAKTHYECKUM

2018
IJIEKTP.




Martepuasiam no teme "Uurepdepenuns
cBeTa' JJIfl CTY/IECHTOB BCeX TEXHUYECKHX
HANpAaBJIEHUH U CIEUAJIBHOCTE 0OUHOM
(opmbl 00yueHust [DIEKTPOHHBIN pecypc]
/ ®I'BOY BO "Boponex. roc. TexH. yH-T",
kad. pusuky ; - Boponex : Boponexckuit
rOCYIapCTBEHHBIA TEXHUYECKUI
YHUBEPCUTET,. - 49 c. : ui. - bubnuorp.: c. 8
Ha3B.

12 | Boponexckuit Snepublie peakuum [DnekTpoHHBIN pecype] | Ne 250-2009 1
rOCyJapCTBEHHBIH : MeToauueckue yka3aHus 1o pu3uKe Jyis JJEKTP.
[€XHUYECKUI YHUBEPCUTET | CTYAEHTOB BCEX HANPABIICHUN U

crienManbHoCTel Bcex popM o0yUyeHus . -
DNeKTpoH. TeKCToBbIe, Tpad. aaH. (1,1 MO).
- Boponex : ®I'BOY BIIO "", 2015. - 1
¢aiin. - 00-00.

13 | A.I'". Mockanenko, M. H. MeToanueckue yKa3aHusl K BbINIOJIHEHHUIO 2014. 0.6
[‘apmmHa, H. B. MaToBbIX, | JIaDopaTOpHBIX padoT 1o pasaeiry [IeYyaTH.

. JI. TypaeBa, b. I'. "Mouekyasipaasi puznka u
Cyxo0m10710B. TePMOAUHAMHUKA'" JJIAA CTYJAEHTOB BCeX

TeXHHUYECKNX HATIPaBJICHUI U
crenuaJbHOCTe 04HOM (OPMBI
o0yuenus / Kad. ¢puzuku- BopoHex :
®I'bOY BIIO "Boponexckuit
rOCY/IapCTBEHHBIA TEXHUYECKUI
yHuBepcuter”, - 44 c. - 00-00; 154 >x3.

14 | A.T". Mockanenko, M. H. HTorosbie TecThI 10 PU3UKE 2015, 0,6

["apmuHa, E. [1. Tatesaauna, | [DnexkTpoHHBIN pecypc]| : KoHTpoabHbIE BJIEKTP.

[. JI. Typaesa, E. H. 3aaHUA 715 BCEX TEXHUYECKUX

[loHOMapeHKO HANpaBJIECHUN U CIENUATBHOCTEN OYHOU
dhopmer 06yuenus / Kad. ¢usukmy;. -
DJEeKTPOH. TEKCTOBBIE, Ipad. aaH. (4,6 MO).
- Boponex : ®I'bOY BIIO "Boponexckuii
rOCYIapCTBEHHBIA TEXHUYECKUI
yausepcuret",. - 1 ¢aiin. - 00-00.

15 | H. B. AranuTtosa, ITocTOAHHBIH YJIEKTPUYECKHN TOK 2018 0.6
A. B. byrakos. [D51eKTpOHHBIH pecypc] : METOInYeCKUe IIeYaTH.

yKa3aHUs K IPAKTUYECKUM 3aHATHSIM 110
qucuuiuHe "®usuka" s CTyAEHTOB BCEX
TEXHUYECKUX HAIPaBICHUN U
creluaibHOCTeH 04UHOM opmbl 00yueHus /
®OI'bOY BO "Boponex. roc. TexH. yH-T",
kad. dusuky ; - Boponex : Boponexckuit
rOCYIapCTBEHHBIA TEXHUYECKUI
YHUBEPCHUTET, - 52 ¢. : ui. - bubnuorp.: 5




Ha3B.

16

A.T'. Mockanenko, M. H.
I'apmuna, E. I1. TathsiHMHA,
T. JI. Typaesa, O. 1.
Pemmu3zoga.

KBanToBas onTuka, pusnka aroMoB 1
siiep. PU3UKa NOJYNPOBOIHUKOB
[DnexTpoHnHsIil pecypc] : KonTponbHbIe
3aJlaHus 7S 3a4eTa Mo J1abopaTopHbIM
paboTtam 1o nucuumuinee "dusnka" s
CTYJEHTOB BCEX HAIIPaBJICHUN U
crelnuraibHOCTeH 04HOM opMbl 00yueHus /
Kad. dusuku; - DneKTpoH. TEKCTOBBIE,
rpad. gan. (704 K0). - Boponex : ®I'bOY
BIIO "Boponexckuii rocyjapcTBEHHBIH
TexHuueckui ynusepcurer”, 2015. - 1
¢aiin. - 00-00.

2015
JIEKTP.

0.1

17

H. B. AranuTona, A. B.
byTaKoB.

MarneTusm [D1eKTpOHHBIN pecypc] :
METOJAMYECKUE YKA3aHUS K TPAKTUYECKUM
3aHATHAAM 110 aucuumuinge "dnsuka" /
®I'bOY BO "BopoHex. roc. TeXH. yH-T",
kad. pusuky ;: BopoHex : Boponexckuit
rOCYIapCTBEHHBIA TEXHUYECKUI
YHUBEPCUTET,. - 43 c. :. - bubmuorp.: c. 42
(5 HasB.).

2019
HIIEKTPOH.

18

AranuToBa,

H. B.
A. B. byrakos

Mertoanyeckue yKa3aHus K
NPaKTHYeCKUM 3aHATHSM 0 TeMe
"JJeKkTpocTaTUKA' IUCHMIIJIMHBI
"@u3zuka' 1Js1 CTyIEHTOB BCexX
TeXHHYEeCKHX HaNpaBJeHUl 1
crenraJbHOCTEed 0YHOH (hOpPMBI
o0y4eHus [DneKTpOHHBIHN pecypc] /
®I'bOY BO "BopoHex. roc. TeXH. yH-T",
kad. pusukwy ;. - Boponex : Boponexckuii
rOCYIapCTBEHHBIN TEXHUYECKUI
YHHUBEPCHTET, - 49 c. : ui. - bubnuorp.: 5
Ha3B.

2018
AIIEKTPOH.
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Bopouexckuii
POCYJapCTBEHHBIN
[EXHUYECKUM YHUBEPCUTET

duektpocratuka. [locTossHHBIN TOK.
DJIeKTPOMAarHeTu3M [ DJIEKTPOHHBIN
pecypce] : KonTponbHble 3a1aHus 110
1abopaTopheIM paboTam Mo JUCIUTIIIUHE
"®duzuka" A1 CTYJIEHTOB BCEX
HAIIPaBJICHUHU U CIIELUAJIbHOCTEN OYHOMU
(hopMbI 00yUeHHUS. - DIESKTPOH. TEKCTOBEIC,
rpad. naH. (3,56 MO). - Boponex : ®I'bOY
BIIO "",. - 1 ¢aiin. - 00-00.

2015
AJIEKTPOH.
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Conosses K.C,
Mockanenko A.I'., I1IBenos
E.B.

Meroanueckue yka3zaHusl K pelIEHUIO 3a1a4
«MarauTHoOe 1oJjie JUHEUHBIX U
IPOCTPAHCTBEHHBIX MMPOBOJHUKOB C TOKOM)

Ne 24-2012
AIIEKTPOH.
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Mockanenko A.l'.,
I'apminna M.H., TatbsiHMHA

KOHTpOJ’IBHHe 3agaHuA 114 3a4€Ta 110

1abopaTopHBIM padboTaM «KBaHTOBAsI ONTHKA.

Ne 11-2012
DJICKTPOH.




\ E.IL. kBaHTOBaﬂ MexaHuka. Pu3ukKa aTomay |

8.1.4 IlporpaMmmHoOe obecnievyeHune

ABTOMaTH3UpOBaHHAas 00pabOTKa pe3yJIbTaTOB U3MEPEHUI B 1TaOOPATOPUN MEXAHUKH

HccnenoBanne kojaebaHUN MPYKUHHOTO MasiTHUKA

HccnenoBanue kosiebannii PU3MIECKOr0o MasSTHHKA

HccnegoBanue QJICKTPOCTATHYCCKOI'O I10JIA TOUYCUYHBIX 3apsa10B

Judpakuusi MUKpOYACTHUIL HA SN

AN N[ |WI|IN [

[TpoxoxaeHre MUKpOUYaCTHI] CKBO3b IOTEHIIUAIbHBIN Oapbep

8.1.5 MyJasTtumMeauiiHble BUAEO(PArMeHThI

WuTepdepenius ceera. udpakuus cBera Jlucnepcus ceTa

Judbdy3us

Paccestaue cBera. JlaBnenue cBera

[Tonsipusanus cBeTa Ipu OTPAXKEHUHU U IPU paccesiHUU. J[BOMHOE JTyUdenpesIOMIICHUE

Bpamenue niocKkoCcTH Noiasipu3aluy

Crosiune BonHbL. Pe30oHaHC B TpyOe

Atom. Bo3Oyxkaenne aroma. ClioHTaHHOE U3TydeHUe aTroMa. BeIHYKIIEHHOE U3ITyUeHUE

Omneitel Pezepdopaa. Onwitel CToNETOBA

O |0 [|J (N[N | |W|IN|—

TaHK ¢ rMpOCKONIOM

OnemeHnTtapHble yactulbl. llenHas peakuusi. ATOMHBIN B3pbIB

K.2. HunonkoBckwii. 3anmyck kopabiusi «Boctok 1». MKC. « MUPy»

Pe3oHanc B MEXaHUYECKUX CUCTEMAX

8.1.6 Ilpe3enTanuu

MexaHuueckue BOJIHEI

3HeKTpOMaPHI/ITHHG BOJIHBI

Honﬂpmaum{ SJICKTPOMArHuTHOI'O U3JTYyYCHH A

Wntepdepenums

OneMeHThl KBAHTOBOH MEXaHUKHU

['MpocKoI U ero NpuMeHeHue

CHGI_[I/IaHLHaH TCOPHUA OTHOCUTCIIbHOCTH

MexaHuKa ynpyrux Tei

O [0 [J|N| N[ |[W[N|(—

MexaHnKka KUIKOCTEN U ra3oB

O1ieHKa MOTPEIIHOCTEN PE3YIbTATOB U3MEPEHUH B (PU3UUYECKOM MPAKTHKYME

— | —
—_ O

8.1.5 MyabTumeauiiHblie JeKIIMOHHbIE IEMOHCTPAUM

OTtHocurenbHOCTD ABMKEHUS. [lepemernienne u ckopoctb. CKOPOCTb U yCKOPEHHUE.
PaBHOyCKOpeHHOE ABMKEHUE Teua. JIBHKeHue Tesa, OpOLIeHHOT0 MO/ YIIIOM K TOPU30HTY

Nmnynbe Tena. Yopyrue u Heynpyrue coyaapenus. CoyaapeHus ynpyrux mapoB. PeaktuBHoe
JIBUKECHHE

I"apmonnueckue xonebanus. Konebanus rpysa Ha npyxuHe. MareMaTndeckuil MasTHUK.
[IpeBpaiienust sHepruM npu Kosiebanusix. BeHyK1eHHbIe KosiebaHus

HpOI[OJIBHBIe Y MONCPCYHbIC BOJIHBI. HOpMaJIBHBIe MO/JbI CTPYHBI

Kunernueckasi Moaenpb uaeanbHoro rasza. Jluddysus razos. Pacnpenenenne Maxkcpenia

M30Tepmbl peasibHOTO Taza. icnapeHue u KOHJEHCallUsl.

Tepmomunamuueckue nukisl. [ukin Kapao

0[N |n |k~

OHTponus U $a3oBbie MEPEeX0Ibl. ATperaTHble COCTOSIHHS




9 B3anmopeiicTBre TOUCUHBIX 3apAI0B. DIEKTPUUECKOE MTOJIE TOUCUHBIX 3aps/i0B. [[BuxkeHue
3apsiaa B OJEKTPUUYECKOM IOJIe
10 | Pamka ¢ TOKOM B MarHUTHOM 1oJjie. MarHUTHOE MOJI€ KpyrOBOrO BUTKA C TOKOM. MaruuTHoe
10Jie IPsIMOro Toka. MarHuTHOE 1oJjie CoJIeHOH1a
11 | JIBwkeHHeE 3apsa B MATHUTHOM Mosie. Macc-ClieKTpOMeTp
12 | DOnexrpoMaruuTHasi uHAYKIMs. OnbiTel Papages. ['eHepaTop nepeMeHHOro Toka
13 | CoGoansbie konebanus B RLC kontype. Boinyxaennsie konedanust B RLC koHTYpe
14 | Konsia Herotona. MaTepdhepennmonnsbiii onbiT FOHTa
15 | Audpakuus ceeta. 3061 Openens. udpakuaunonnsiii npeaen paspemenus. Judpakinuonsas
perieTka
16 | Ilonsapuzamms cBera. 3akon Matoca
17 | ®otoaddexr. KomnToHoBckoe paccesinue. M3myueHnne abcolOTHO YEPHOTO Tea
18 | BomHoBbIe cBO¥icTBA YacTull. Judpakius 3JeKTPOHOB
19 | Ilocrynarsl bopa. KBanToBaHME 371€KTPOHHBIX OpOUT. ATOM BOJIOpOJA
20 Snepusie npeBparienus. JAnepuelii peaktop. CunTe3 renusi. JHEPrusl CBI3U SIep
8.2.1| IIporpammHoe o0ecriedeHHe KOMIBIOTEPOB VISl CAMOCTOSITEJILHOM M Ay IMTOPHOMH PadoOThI
— OnmneparnuonHnsle cucteMsl cemeiictea MSWindows;
— Tlaker mporpamm cemerictea MS Office;
— Iaker oducubix nporpamm OpenOffice;
— Tlporpamma nmpocmoTpa (aitioB Djview;
— Ilporpamma npocmotpa (aiinos popmara pdf AcrobatReader;
Wnrepuer-6payseps Mozilla Firefox, Google Chrome, Opera
8.2.2| Hcnoab3yemble JJIeKTPOHHbIE OUOJIMOTEYHbIE CUCTEMBI:
—  Mogyns kauroodecneuennoctu AUBC «MAPK SQL», ko goctyna: http://bibl.cchgeu.ru
— YHuBepcuTeTcKas OMOIMOTEeKa OHJIAMH, KO moctyna: http://biblioclub.ru/;
— OBbC UzparennctBa «JIAHbY, kog moctyna http://e.lanbook.com/;
— OBC IPRbooks, kox mocryna: http://www.iprbookshop.ru;
— HayuyHas nektponHas ounbauoreka eLIBRARY.RU, kox nocryma: http://elibrary.ru/.
8.2.3| NndopmanuoHHbIE CIPABOYHbIE CHCTEMBbI:

— mopTal dheaeparbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAPTOB BBICIIET0 00Pa30Be
— eIWHOE OKHO JIOCTyMa K 00pa3oBaTeNbHBIM pecypcam, Ko AocTyra http://window.edu.ru/;
— OTKpHBITHII oOpa3zoBarenbHblil pecypc HUAY MU®U, kox noctyna http://online.mephi.ru/;
— OTKpBITOE 00pa3oBaHue, Koa goctyna: https://openedu.ru/;

— ¢usnyeckuil ”HHOPMAIIMOHHBII OpTaT

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JTUCLUIJIMHBI (MO YJISI)

9.1 CrnenuanusnpoBaHHble JIEKIMOHHbIE ayJUTOPHH, OCHALLICHHbIE 000PYI0BAaHUEM IS
JEKIIMOHHBIX IEMOHCTPALMIA U MTPOEKTOPOM, CTAIlMOHAPHBIM SKpaHOM (YyueOHBII KopIyc,
pacIoIOKEHHBIN 10 afapecy: MocKoBckuit np., 179)

9.2 Y4yeOHble 1a00paTOPUM, OCHALIIEHHbIE HEOOX0AUMBIM 000PY/I0OBAHUEM

= JlabopaTopus “MexaHUKHU U MOJIEKYJIAPHON puzuku”, ayn. 320
(yueOHbIil Kopryc, pacioyioKeHHbIN 10 aapecy: MockoBckuil np., 14):



http://bibl.cchgeu.ru/provision/struct/
http://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://window.edu.ru/
http://online.mephi.ru/
https://openedu.ru/

0aIMCTUYECKUI MAITHUK C HAOOPOM MYJIb;

MaiimHa ATBY/a;

YCTaHOBKA JUIsl ONIPEAEIICHUS] YIIPYTUX XapAaKTEPUCTUK MATEPUATIOB;
YCTaHOBKA Il UCCIIEIOBAaHUE JIBUKEHUS TEJ B )KUJKOCTSIX;
TPUGUISAPHBIN MTOJIBEC C HAOOPOM JIHCKOB;

MasTHHK MakcBella;

TUPOCKOTI;

¢bu3nyeckuil ¥ ynpyruii MasTHUKY;

3BYKOBbIE T'€HEPATOPBI;

CTEH/JIbI JUISI BHITIOJTHEHUS JTa00pAaTOPHOTO MPAKTUKyMa M0 MOJIEKYJISIpHOH pu3uke u
TEPMOJANHAMUKE;

crielraau3upoBaHHas MeOellb, KJaccHas JocKa

» JlaGopaTopus “JjeKTpOMardHeTu3Ma U BOJIHOBOM ONITUKU”, ay/.

326 (yueOHBIN KOPITYC, PACIOJIOKEHHBIH 10 aapecy: MOCKOBCKuUi Tp.,
14):

CTEH]I [T U3MEPEHUS TOKa 3apsIIKU/Pa3psi KU KOHICHCATOPA;

mocTuk Cotu;

CTEH/IBI JUTS UCCIIEZIOBAHUS ITAPAMETPOB MPOCTEHIIINX SICKTPHUUECKUX IETICH;

MarHeTpoH;

COJICHOMI;

HabOp KaTylieK MHAYKTUBHOCTH;

ocuuiuiorpag;

CTEH/JIbI [Tl UCCTIEIOBAHUS DJIEKTPOMATrHUTHBIX KOJIEOaHMUIA;

yCTaHOBKA i HaOmoieHus konell HproToHa;

WCTOYHHKH CBETa, HA0Op MM(PAKIIMOHHBIX PEIIETOK, ONTHYECKAsk CKaMBbS,

MOJIIPU3aTOPHI;

CTeMaIN3UPOBaHHAs MeOelb, KITaCCHas JOCKa

* JlabopaTopus “@uU3MKH TBEPAOrO TeJa M aTOMHast Gu3nKn”, ayn.
319 (yuebHblit KOpITyC, pacIOIOXKEHHBIN 10 agpecy: MOCKOBCKUHM TIp.,
14):

— ONTHYECKUN MUPOMETP;

—  CTEHJBI JUIsSl HCCIICIOBAHUS BHYTPEHHETO U BHEITHETO (oTod(ddeKTa;
—  CIIEKTPOMETD;

—  CTEHJBI ISl UCCIICIOBAHUS MPOBOJIUMOCTH B MOJTYNPOBOAHUKAX;

—  CTEHJbI JUISl UCCIIEIOBAHUS SBJICHUS PaIMOAKTUBHOCTH;

— CHenuaau3upoBaHHAs MeOemb, KjaccHas JOCKa

9.3

JucniieliHbIi KiIace, OCHALICHHBIH KOMIBbIOTEpaMU ¢ HEOOXOAMMBIM MTPOrPaMMHBIM
oOecrnieueHueM ayn. 324, 322 (yueOHbII KOpITyC, pacloI0KEHHBIN 110 ajgpecy: MOCKOBCKU
mp., 14)

9.4

AyauTopuH 1JIsl NPOBedeHUs MPAKTHYECKUX 3aHATHIT, 000pyTOBaHHBIC TPOEKTOPaAMH,
CTaIlMOHAPHBIMU SKpaHAMU U UHTEPAKTUBHBIMH JIOCKaMH, (Y4e€OHBIN KOPITYC, PACIIOI0KEHHBI
1o ajipecy: MockoBckuii mp., 179)

9.5

IHomemenus 1Jisi cCaMOCTOATEJILHOM PadOThI CTYIeHTOB:

ayn. 324 (y4eOHBII KOPITYC, pAaCMOJIOKEHHBIN 10 aapecy: MockoBckui mp., 14);
O6uGIMOTEeUHBIH 3ai (yu4eOHBIH KOpITyC, paclooKEHHBIHN 10 aapecy: MoCKOBCKuUi p.,
14, 1 stax);

YUTAIBHBIN 31 (Y4eOHBIN KOPITYC, paclloI0KEHHBIN 10 aapecy: MOCKOBCKHIA Mp., 14,




ayn 203)
ITomemenus A1 XpaHeHHUs H 00CTy:KMBAaHUA 000pyAoBaHus: aya. 316 (yueOHbII KopIyC.
pacnoJIOKEHHBIN 1o aapecy: MockoBckuii np., 14)

10. METOJIMYECKHUE YKA3ZAHUS JUISI OBYYAIOIUXCSI IO
OCBOEHMIO JJMCLUIIJIMHBI (MOAY.J15T)

[To nucuumnune «®du3ukay YUTAIOTCS JICKIMH, MPOBOJATCS MPAKTUUECKHE
3aHATHS, BBITIOJTHSACTCS Ja00OpaTOPHBIC paOOTHI.

OcCHOBOW W3y4YeHUS AWCIUIUIMHBI SBJISIOTCS JICKIWHA, HA KOTOPBIX
U3JIararoTcsa HauboJee CyIeCTBEHHBIE U TPYIHBIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
HaIlIeIIINE OTpaXeHUs B ydeOHOI uTeparype.

[IpakTrueckre 3aHATHS HAMpPaBICHBI Ha 3aKpeIICHHUE JICKIIMOHHOTO
MaTepuayia M TPUMEHEHHE ero JJIs PEIICHWs MTPAKTUYECKUX 3a/ad. 3aHATHSA
NIPOBOJSATCS IyTEM PEIICHUS KOHKPETHBIX 3a/1a4 B ayIUTOPHH.

JlaGopatopHbele pabOTHI TpeAHA3HAYECHBI [JII NPUOOPETEHUS OIbITa B
IIOCTAaHOBKE DKCTIEPUMEHTA, B paboTe ¢ 000pyA0BaHUEM, B MMOTYUYECHUN PE3yIbTaTa
U ero o0paboTKH.

BonbIioe 3HaYeHUE 10 3aKPETUICHUIO U COBEPIICHCTBOBAHUIO 3HAHUN MMEET
caMocTosTelbHass  pabora  crymeHToB. UWHpopmamuio 0  Bcex — BUIax
CaMOCTOSTEIILHON Pa0OThI CTYICHTHI TIOJTYYAlOT HA 3aHATHSX.

KonTponp ycBoeHWss MaTepuana JUCHUIUIMHBI — TPOU3BOAUTCS IO
BBITIOJTHEHUIO KOHTPOJIBHBIX PabOT U MO 3alUTe J1a0OpaTOPHBIX PaloT.

OcBoeHune AUCITUIUTHHBI OIICHUBAETCS Ha DK3aMEHE.

Bup yueOHbIX JleaTenbHOCTh CTyIE€HTA
3aHSATHU
.HCI(I_II/I}I Hammcanne xkoHCcmexkTa J'IeKI.IPIﬁI KpaTKO, CXCMAaTHUYHO, MMOCJICAOBATCIBHO

(UKCUpOBaTh  OCHOBHBIE  TIOJOXEHHUS, BBIBOABI,  (OPMYIHPOBKH,
0000I1IeHNs; 1OMeUYaTh Ba)KHbIE MBICIIM, BBIJIEIATh KIIOUEBBIE CIIOBA,
TepMUHBL. [IpoBepka TEpMUHOB, MOHATUN C IOMOILBIO SHUUKIIONEIU,
CIIOBapeil, CIpPaBOYHUKOB C BBHINMCHIBAHUEM TOJKOBAHUM B TETPalb.
OO0o3HaueHue BONPOCOB, TEPMHHOB, MaTepHaa, KOTOPBIE BbI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pPEKOMEHJIyeMoW JuTepaTtype. Ecmu
CaMOCTOSITENIFHO HE YyJaeTcsi pa3o0parbcsi B Marepuaie, HeoOX0IuMO
chopMyIMpOBaTh BOIPOC U 3a7aTh MPEMNOJaBaTeNl0 Ha JIEKIUU WM Ha
IPAaKTUYECKOM 3aHSATHUH.

[IpakTnueckue KoHcnektupoBanue pekoMeH1yeMbIX HCTOUHUKOB. PaboTa ¢ KOHCIEKTOM

3aHATHA JEKUUH, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IIPOCMOTP
pEeKOMeHyeMol nauTepaTyphl. lIpocimymmBanne ayauo- U BHUAEO3aNUCER
M0 33JaHHOW TeMe, BBIMOJIHEHUE pacdyeTHO-rpauUYecKux 3aJaHui,
pEILICHUE 33a4 110 AITOPUTMY.

[ToaroroBka k [Ipu moAroToBKe K 3a4eTy HEOOXOJAUMO OPHUEHTUPOBATHCS HA KOHCIICKTHI
9K3aMEHY JEKUUH, pEKOMEHIyeMylo JIMTeparypy M  pelIeHHe 3agad  Ha
IMPAKTUYCCKUX 3aHATUAX.
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