denepanbHOE TOCYIAPCTBEHHOE OI0PKETHOE 00Pa30BaTENIFHOE yUPEXKICHNE
BBICIIETO 00pa30BaHMUs
" JlalIbHEBOCTOUHBII rOCy1apCTBEHHBIA YHUBEPCUTET MyTel coodmeHus"
(ABI'YIIC)

VTBEPXKIAIO

3aB.kadenpoi

(k911) ®Pusnka u TeopeTuyecKas

MEXAaHWKaA

[Tsmuun C.A.. , 0.¢.-M.H,
npodeccop

06.06.2023

PABOYAA ITPOI PAMMA

JIUCHUIUIMHBEL  DPHu3NKa

10.05.03 NudopmarmonHas 6€30MacHOCTh aBTOMAaTU3UPOBAHHBIX CHCTEM

CocraBurenb(n):  A.¢.-M.H., [Ipodeccop, [Tsunn C.A.

OO6cyxnena Ha 3acenanuu kKagenpel:  (k911) ®Ousuka u TeopeTUIECKas MeXaHUKa

ITporokon ot 19.05.2023r. Ne 6

O6cy>1<z[eHa Ha 3aceJJaHuHd METOANYCCKON KOMUCCHU I10 POACTBCHHBIM HAlIPpABJICHUAM H CIICHHUAJIBHOCTAM: HpOTOKOJ'I

r. XabapoBCK
2023 1.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

IIpencenarens MK PHC

2024 r.

Pabouas nporpamMma nepecMoTpeHa, o0cyskaeHa 1 0100peHa st

ucnoiaHeHus B 2024-2025 yueOHOM Tonqy Ha 3aceqaHuy Kadeapbl
(x911) ®u3uka n TeopeTHUeckas MEXaHUKa

IIporokon or 2024r1. Ne
3aB. kadeapoii [Tsunn C.A.. , 1.¢.-M.H, mpodeccop

Busuposanue PII/] 1yis1 ncnosiHeHUs1 B 04epPeTHOM Y4eGHOM roay

IIpencenarens MK PHC

2025 r.

Pabouas nporpamMmMa rnepecMoTpeHa, 00CykIeHa U of1o0peHa st
ucnoinHeHus B 2025-2026 yueOHOM Tony Ha 3aceqaHuy Kadeapbl
(k911) ®usuka 1 TeoOpeTHUECKast MEXaHUKA

[Iporokon or 20251. Ne
3aB. xadeapoit [Tsuun C.A.. , 1.¢.-M.H, npodeccop

Busuposanue PII/I nJist ucno/iHeHUsI B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2026.

Pabouas nmporpaMMa mepecMoTpeHa, 00CcyKJIeHa 1 000peHa JIIst
ucnoaaenus B 2026-2027 yueOHoM roay Ha 3aceJaHny Kabeapbl
(¥911) ®Ousuka 1 TeopeTuueckasi MEXaHHKa

[Iporokon or 2026 . Ne
3as. xadenpoit [Tsraun C.A.. , 1.¢.-M.H, mpodeccop

Buzuposanue PII/I 1y ncnoiHeHUs B 04epelHOM Y4eOHOM roay

IIpeacenarens MK PHC

2027 r.

PabGouast mporpaMma nepecMoTpeHa, 00CyKCHa M 000peHa JIIst
ucnoaHeHus B 2027-2028 yueOHoM Toay Ha 3aceqaHny Kadeapol
(x911) ®OusnKa 1 TeopeTHIECKasi MEXaHUKa

[Iporokon or 2027r. Ne
3aB. kadenpoii [Lsrann C.A.. , 1.¢.-M.H, mpodeccop



Pabouas mporpamma qucrumminHel OH3HKa

paspaborana B coorBercTBHE ¢ PI'OC, yTBEpsKIeHHBIM IpHKa3oM MuHucTepcTBa 00pa3oBaHust U Hayku Poccuiickoit
Oenepanun ot 26.11.2020 Ne 1457

KBammduxanms CHEeNHATUCT 10 3amuTe HHpopManuu

®dopma obydeHus o4yHast

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO6mmas TpyI0eMKOCTh 10 3ET

Yacos 1o yueOHOMY ILIaHy 360 Bubl KOHTPOJS B ceMecTpax:
B TOM YHCJIIC: 9K3aMeHsl (cemecTtp) 1,2
KOHTaKTHas pabora 186 PI'P 1 cem. (1), 2 cem. (1)
caMoCTOsITeNbHast paboTa 102
4acoB Ha KOHTPOIIb 72

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec | 1(1.1) 2(1.2)
Tp Ha Kypee>) HUroro
Henenp 18 16 5/6
Bup 3ansaTuii vy | PO| vo | PO | vOo PII
Jlexuuu 32 (32 |32 (32 |64 |64
JlabopaTtopHbie 16 |16 |16 |16 |32 (32
[Ipakruueckue 32 (32 |32 |32 [64 |64
Kontpoins 12 |12 |14 |14 |26 (26
CaMOCTOSITEIIBHO
1 paboThI
B Tom uncrne 24 124 |16 |16 |40 |40
WHT.
Uroro ayn. 80 |80 |80 |80 |[160 |160
Konrakrnas 92 (92 |94 |94 |186 [186
pabota
Cam. pabota 52 |52 |50 |50 |102 (102
UYace! Ha 36 (36 |36 |36 |72 (72
KOHTPOJIb
Hroro 180 [ 180 | 180 [ 180 | 360 | 360




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1 | Mexanuka: 3akOHbI MEXaHUKH [IOCTYATEIbHOIO U BPAILATEIbHOIO ABUKEHUSI MAaTePUAIbHOU TOUKU U TBEPJOrO TEa,
3aKOHBI COXPAaHEHHUsI MEXaHUUECKON SHEPIUH, UMITYJIbCa, MOMEHTA UMITyJIbca. MonekyspHas (pU3UKa 1 TepMOJHMHAMUKA:
OCHOBBI MOJIEKYJIIPHO-KHHETHUECKOH Teopru. TepmonnHamuka. OCHOBBI KIIACCHYECKOHCTaTUCTHYECKON (DU3HKH.
ONeKTpOMarHeTH3M»: DINEeKTPOCTaTHKA. 3aKOHBI ITOCTOSHHOIO TOKa. MarHUTHOE 1T0JIe B BaKyyMe 1 B BEIIIECTBE.
OnexrpomaraerusM. Konebanus u Bonasl: CBOOOIHBIE U BBI-HYKACHHbIE KoleOaHHA. BomHbI. DneKkTrpoMarHuTHOE MoJe.
Ontuka: BonHoBast ontuka. KBanToBast ontuka. «KBaHTOBast MexaHuKay». KBaHTOBO-MeXaHUYECKOE ONMUCAHUE TIOBECHUS
MHKPOYACTHUIL. DIIEMEHTHI SIepHON GHU3NKH M (HU3UKU FITEMEHTAPHBIX YaCTHII.

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Kon quciumminHer: | b1.0.09

2.1 | TpeGoBanus Kk npeaBapUTeJIbLHOIl NOATOTOBKe 00y4aloLIerocs:

2.1.1 | Anre6pa u reomeTpus

2.1.2 | OcHoBbI HH)OPMALIMOHHOM 0€30IMacHOCTH

2.2 | IMCHMIUTHHBI M MPAKTHKH, /15 KOTOPHIX OCBOEHHE TaHHOM AUCHUIIHHBI (MOXYJIs1) HEOOX0AUMO KaK
npeaniecTByoee:

2.2.1| OnexrpoHuka

2.2.2 | CTpyKTypbl U aITOpUTMBI 00paOOTKH JaHHBIX

2.2.3 | bezomnacHOCTb ONEPAIIIOHHBIX CUCTEM

2.2.4| Paguonepenaroniye 1 paguonprUEMHBIC yCTPOUCTBA

2.2.5| Cern u cucteMsl iepefadr HHPOpMauu

2.2.6 | YrpaBiieHre JaHHBIMU B UX O€30IIaCHOCTH

3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIIbTATOB OBYYEHMS 11O JUCHUTITIMHE (MO YJIIO),
COOTHECEHHBIX C IIJTAHUPYEMBIMU PE3YJIbTATAMHU OCBOEHHWSI OBPA3OBATEJILHOM ITPOT'PAMMBI

OIIK-4: CriocofeH aHAJHU3HPOBATH (PU3MYECKYIO CYIIHOCTh SIBJCHUIl H MPOLECCOB, JIeKAIUX B OCHOBE (DYHKIIMOHUPOBAHUS
MHKPO31eKTPOHHON TeXHUKH, IPUMEHSITh OCHOBHbIE (pU3HYecKHe 3aKOHBI M MOJeJIH JJIsl pellieHHsl 3a1a4
npodeccuoHaIbLHOI 1eITeTbHOCTH;

3HaTh:

OCHOBHBIC TIOHSATHS ¥ 3aKOHBI C])I/I3I/IKI/I. OCHOBBI MHKpOBJ'IeKTpOHHOﬁ TCXHHUKH.

YMeTh:

Hcnonb3oBath (pu3nveckie 3aKOHbI, aHANM3UPOBATh U MPUMEHSTH MOJIENH SIBJICHHUH, IPOLIECCOB U OOBEKTOB (BKIIOUAS CXEMBI
AIIEKTPOHHBIX YCTPOHCTRB) MPH PEIICHHN HHXEHEPHBIX 33/1a4 B IPO(ECCHOHATBHON IeSITeNBHOCTH.

Baanersn:

OCHOBHBIMH METOJIAMH TEOPETHUUC-CKOr'o U SKCICPUMEHTAJIBHOI'O UC-CJICAOBAHHUS (1)I/I3I/I‘ICCKI/IX SIBICHUM 1 IMponecCoB, B TOM YHCIIC
JIC)KAIIUX B OCHOBEC MPIKpOBJ'IGKI‘pOHHOfI TCXHHUKH.

4. COOIEP KAHUE JUCHUIIJIMHBI (MOAYJIA), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJIAM) C YKAZAHUEM
OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKHX YACOB M BUJ0OB YUEBHBIX 3AHATHI

Hnrte
PaKT.

Komneren-
14707

Kon
3aHATHSA

HaunmeHoBaHue pa3iesioB U TeM /BH]L
3aHATHS/

CemecTp

/ Kype Yacos

Jlutepartypa IIpumeuanue

Pazgen 1. Jleknun

OIIK-4 J1.1J12.1 0
2.2

010232354

1.1 1. Mexanuka. 3aKOHBI MEXaHUKH 1 2
TIOCTYTATENFHOTO U BPaIIaTeIbHOTO
JBIDKEHHSI MATepUATBHON TOUYKH.
DusnUecKre MOAENH. DIIEMEHTHI
kruHeMaTuki. KnaeMaTnueckoe onrcanne
MOCTYTATENFHOTO U BPAIIaTEIbHOTO
nBwxenuil. /Jex/

1.2

2. JIlnHamMuKa MaTepHaibHOW TOYKH U
NIOCTYNATENBHOIO JBHKEHHSI TBEPOTrO
tena. Macca, cuia, UMIyJIbC. 3aKOHBI
Herotona. [lonsiTue nHepuuanbHOM
CHCTEMBI OTCUeTa. 3aKOH COXpaHEHHUS
HUMITYJIbCa U MOMEHTa uMItysbea. LleHTp
Macc. YpaBHEHHUE JIBUKECHUS Teja
nepeMeHHoi Macchl. /JIex/

OIIK-4

J1.1J12.1
2.2
010520354

AKTHUBHOC
CIIylIaHue




1.3

3. Pabota u sHeprusa. Kunerndeckas u
MOTEHIHAIbHAsl SHEPTUH. 3aKoH
COXpaHEHHs MeXaHIMIeCKoi YHeprun.Y gap
abCOIIOTHO YIPYTHX U HEYIPYTHX

ten. /Jlex/

OIIK-4

J1.1J12.1
2.2
0510520354

14

4. MexaHuKa TBEp0ro Tesa. MoMeHT
WHEpIHH. 3aKOHBI MEXaHUKH
MOCTYNATEJIBHOTO U BPAIATEIbHOTO
IBUKEeHUs TBEpAoro Tena. Kunernueckas
SHEprus BpauieHusi. MOMEHT CHIIBI.
YpaBHeHHE TUHAMHUKA BpallaTeIbHOTO
JBYDKEHMSI TBEpaoro Tena. Jedopmarm
TBepaoro tena. /Jlex/

OIIK-4

J1.1J12.1
2.2
01520354

1.5

5. Tsarorenue. DIEeMEHTHI TCOPHS OIS,
3akons! Kennepa. 3akoH BCeMUPHOTO
taroredusa. Cuna TsokecTd u Bec. Ilome
TsiroreHus. HenmHepuanbpHbie
cucreMsl. /JIex/

OIIK-4

J1.1J12.1
2.2
010232334

AKTUBHOE
CITyIIaHue

1.6

6. DieMeHTbl MEXaHUKH JKHUIKOCTH.
JlaBieHue B )KUJIKOCTHU U raze. Y paBHEHUE
bepnynnu. Bsskocts. JBuxkenue ten B
JKUJIKOCTH U rase.

/JTex/

OIIK-4

JI1.1J12.1
2.2
0103023354

1.7

7. DneMeHTHI ClieUalbHOM Teopun
otHocuTenbHOCTH. [IpeoOpazoBanus
Tanunes. Mexanndeckuil NpUHITAIT
OTHOCHTEIBHOCTH. [locTymaTs
CTIEI[ATBHOI TEOPHUH OTHOCHTEIBHOCTH.
IIpeobpazoBanust Jlopenna. Cinencrsus u3
npeobpasoBanuii Jloperma. OCHOBHON
3aKOH PETATHBUCTCKON THHAMUKH
MarepualbHON TOUKH. B3anmocBs3b
MEXIy dHepruei u maccout. /Jlex/

OIIK-4

J1.1J12.1
2.2
3103203354

1.8

8. MonekynsipHas pusmka u
TepMoauHaMuKa: OCHOBBI MOJIEKYJIIPHO-
KUHETHYeCKoi Teopuu. TepMonuHaMuKa.
OCHOBBI KITACCHYECKOM CTaTUCTUYECKON
¢u3uKu. MakpOCKOITHYecKie mapaMeTphl.
YpaBHEeHHE COCTOSIHUS UICAIBHOIO rasa.
[laBnenue rasa ¢ TOUKH 3peHUs
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH.
OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-
KUHETUYECKOU TEOPHH UICAIbHBIX I'a30B.
Pacnpenenenne MakcBenaa MoNeKy
HJ€aTBHOrO Ta3a 0 CKOPOCTAM U
SHEPIUsM TEIUIOBOTO ABUKCHUS.
Pacnipenenenue bonbliMana Mosexyn Bo
BHEIITHEM MTOTEHIUATIBHOM ToN1e. SIBIeHus
nepenoca. /JIex/

OIIK-4

J1.1J12.1
2.2
010232354

1.9

9. OcHOBBI TepMOIUHAMUKU. HYHCIIO
cTerneHel cBOOOIBI MONEKYJIbI. 3aKOH
PaBHOMEPHOTO paclpeieeHus SHEPIUn
10 CTETICHSIM CBOOOBI MoieKyJ1. [TepBoe
Hayvajo TepMonuHaMukn. Pabora rasza mpu
HU3MEHEHHH ero oobema. TerioeMKoCTb.
Annabatuyeckuii mporiecc.
INonurponsslii npouecc. Kpyrosoit
npouecc (uukin). O6paTumblie u
HeoOpaTHMBIe mpolecchl. Bropoe Hagaio
tepmoanHamuku. [uxn Kapro u ero k. 1.
1. TSl UI€TLHOTO Ta3a.

/JTex/

OIIK-4

J1.1J12.1
J2.2712.3
3103203354




1.10 10. PeanbHble ra3bl, )KUIKOCTH U TBEPABIE OIIK-4 JI1.1J12.1
tena.CUibl ¥ MOTeHIUATbHAS SHEPTHS J12.2
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBHUS. 010202354
YpaBHenue u usorepmsl Ban-gep-
Baanbca. BHyTpeHHss aneprus
peanbHOro raza. dddexr JHroyns —
Tomcona. CBOICTBa XKUIKOCTEH.
IloBepXHOCTHOE HATSKEHUE.
CmauuBanue. JlaBnenue noj
HCKPHBJIEHHON TTOBEPXHOCTBHIO )KUAKOCTH.
Kanmmuispasie apnenus. /Jlex/
1.11 11. TBepasie Tena. MoHo- 1 OIIK-4 JI.1J12.1
MONMMKpUCTaIbL. JledeKThl B KpUCTaIaX. J12.2
TennoemkocTh TBepABIX Ten. Pa3oBble 0102202354
nepexonst I u Il poga. [luarpamma
coctostHus. /Jlex/
1.12 12. DnexrpocTaTtuka. DIeKTpUIECKUil OIIK-4 JI1.1J12.1
3aps/. 3aKOH COXpPaHEHUs 3apsija. J12.2
JuckperHocTs 3apsaa. 3akoH KyioHa. 010203354
HanpspkeHHOCTD 3IeKTPHUECKOro OIS,
IIpunnun cynepnosuuuu. [Iorok Bekropa
HanpspKeHHOCTH. /JIex/
1.13 13. Teopema Octporpanckoro-I'aycca u OIIK-4 JIL.1J12.1
ee MPUMEHEHHE K pacyeTy 2.2
3JIEKTPOCTATHYECKUX Tonei. Pabora mos 013233 54
IO TIepeMeIeHUIo 3apsia. [loTenuan
mons. CBsA3b HANPSHKEHHOCTH U
norennuana. /Jlex/
1.14 14. Ausnexrpuxu. [lonspuzanus OIIK-4 JI1.1J12.1
JIUAIEKTPUKOB. [1onsipr30BaHHOCTS. J12.2
HanpsieHHOCTh OIS B JUAJIEKTPUKE. 010203354
DJexTpuyeckoe CMEIIeHHE.
CernerodnekTpuku. /JIex/
1.15 15. TIpOBOJHHKH B AIIEKTPOCTATHYECKOM OIIK-4 JIL.1J12.1
nosie. DIeKTpoeMKocTh. KoHieHcaTopsl. J12.2
OHeprust MMEKTPOCTaTUIECKOr0 01323334
most. /Jlex/
1.16 16. 3aKOHBI MOCTOSTHHOT'O TOKA. OIIK-4 JIL.1J12.1
DNEKTPUYECKUN TOK, YCIIOBHS €T0 J12.2
CYIIECTBOBAHHS, €T0 XapaKTEePUCTUKH. 013233524
Croponnue cuibl. PazHoctsb
MIOTEHIMAI0B, DJIEKTPOIBIKYILAsS CHUIa,
HanpspKeHne. 3aKOHBI TIOCTOSHHOTO TOKA.
3akon Oma. Pabora ¥ MOIIIHOCTH TOKA.
3akon [xoyns-Jlenua. [TpaBuna
Kupxroda. Dnexrpuieckne TOKH B
MeTaJax, BaKyyMe u rasax. /JIex/
Paznen 2. JIaGopaTopHbIe padoThI
2.1 Im ITpuemsl 1 METOABI U3MEPEHUH B OIIK-4 J1.1J12.1 Pabora B
skcniepuMenTe. KpaTtkas Teopus J12.2 MaJIbIX TPyIIax
norpemHocTei. I3smepurenbHbie JI2.3713.1
HHCTpYMEHTEH!L. /J1ab/ 31323354
2.2 3m HccnenoBanue LEHTPaIbHOIO yaapa OIIK-4 JI1.1J12.1 Pabora B
mapos /J1a6/ 2.2 MaJIbIX TPpyIIax
JI2.3J13.1
31323354
2.3 4M 3aKoHbI TUHAMUKH BPAIIaTEIbHOTO OIIK-4 JI1.1J12.1 Pabora B
IBIDKEHUsI TBepaoro tena /J1ad/ 2.2 MaJbIX TPpyIIax
JI2.3J13.1
31323354
2.4 6M 3yueHne HEeKOTOphIX OIIK-4 JI1.1J12.1 Pabora B
TEPMOJUHAMUYECKIX COCTOSHUH 2.2 MaJbIX TPpyIIax
rasa /JIa6/ J12.3J13.1

010520354




2.5 15 ITpoBOIHMKYU B 2JIEKTPUUECKOM OIIK-4 J1.1J12.1 Pabora B
nose. /J1a6/ 2.2 MaJIbIX IPyIIax
J12.3J13.2
01323334
2.6 45 OnpeneneHne XapakKTepUCTUK OIIK-4 JI.1J12.1 PaGora B
MTOCTOSIHHOT'O TOKa /J1a6/ 2.2 MaJbIX TPpyIIax
J12.3J13.2
31323354
2.7 83 M3yueHue CBOMCTB MOISPHBIX OIIK-4 JI1.1J12.1 PaGora B
JURJIEKTPUKOB, CErHETOMIEKTPHUKOB /J1ab/ 2.2 MaJIbIX TPyIIax
J12.3J13.2
31323354
2.8 IIpuem naboparopHbIX oTueToB /J1ad/ OIIK-4 JI1.1J12.1 PaGora B
JI2.2J13.1 MaJbIX TpyIIax
J3.2
31323354
Paznen 3. IlpakTuueckue 3aHATHS
3.1 1. KunemaTuka nocTynaTeabHoOro u OIIK-4 JI1.1J12.1
BpAaIaTEIbHOIO IBUKEHHS MaTepUalIbHON J2.2J13.1
touxu /I1p/ 31323354
32 2. OCHOBHBIE 3aKOHBI JMHAMHUKU OIIK-4 JI1.1J12.1 Pa6ora B
MatepuansHo# Touku /I1p/ J12.2J13.1 MaJIbIX TpyImax
01323354
33 3. 3akoH coxpaHeHus ummyisca /I1p/ OIIK-4 J1.1J12.1
J12.2J13.1
31323354
34 4. Mexanndeckas pabdora u sueprus /IIp/ OIIK-4 JIL.1J12.1 Pa6ora B
J12.2J13.1 MaJlbIX IpyIIax
31323354
35 5. lnHaMKKa BpaIllaTeIbHOTO JBUKCHUS OIIK-4 JI1.1J12.1
TBepaoro tena /Ip/ J12.2J13.1
01323334
3.6 6. ebopmanus tBeproro tena /IIp/ OIIK-4 JI.1J12.1
J12.2J13.2
31323354
3.7 7. MexaHuka ®HIKOCTH U ra3oB /T1p/ OIIK-4 JI1.1J12.1
JI2.2713.2
31323354
3.8 8. PenstuBrcTKast MexaHuka /T1p/ OIIK-4 JI1.1J12.2J13.
2
24
3.9 9. MonekynspHO-KHHETUIeCKast OIIK-4 JI1.1J12.2J13.
teopus /TIp/ 2
24
3.10 10. IlepBoe u BTOpoe Hauana OIIK-4 JI1.1J12.2J13.
tepmoauHamuku /TIp/ 2
24
3.11 11. SABnenust nepenoca /TIp/ OIIK-4 JI1.1J12.2J13.
2
24
3.12 12. DnexrpocTaTu4ecKue 3apsIbl U MOt OIIK-4 JI1.1J12.2J13.
B Bakyyme /I1p/ 2
34
3.13 13. Pa3HoCTh NIOTECHITHAIOB, paboTa OIIK-4 JI1.1J12.2J13.
anexrpudeckoro nos /TIp/ 2
24
3.14 14. TIpOBOAHMKH U AUAJICKTPHUKU B OIIK-4 JI1.1J12.2J13.
ANEKTPUIECKOM TIOJIE. 2
Onexrpoemkocts /I1p/ 24
3.15 15. TIoCTOSHHBIN ANIEKTPUUECKHI TOK. OIIK-4 JI1.1J12.2J13.
3akon Oma. [IpaBuna Kupxroda /TIp/ 2

24




3.16 16. Pabora ¥ MOIIHOCTH TOCTOSHHOTO 2 OIIK-4 JI1.1J12.1
Toka /IIp/ J12.2J13.1
J3.2
01323334
Pa3gen 4. CamocrosiTesibHas pagora

4.1 M3yuyeHne TeopeTHUECKOro MaTepuana mno 12 OIIK-4 JI1.1J12.1
y4eOHOH U yuyeOHO-METOANYECKON 2.2
murepatype /Cp/ 313233 54

4.2 TToaroTroBKa K BBITTOJTHEHUIO 12 OIIK-4 JI1.1J12.1
nabopatopHo# paboTs! (odopmieHue 2.2
3arotoBku) /Cp/ JI2.3J13.1

JI3.2
31323354
4.3 ITonroroBka K MpakTHUECKUM 3aHATHAM U 12 OIIK-4 JI1.1J12.1
pemrenuto 3aga4. /Cp/ J2.2712.3
210222354
4.4 ITonroroBka u Beimonanenue PI'P /Cp/ 16 OIIK-4 JI1.1J12.1
2.2
JI2.3J13.1
JI3.2
31323354
4.5 3ammra /PI'P/ 0 OIIK-4 JI1.1J12.2J13.
1J13.2
24
Pa3nen 5. Kontpoanb
5.1 MOATOTOBKA K 9K3aMeHY /DK3aMeH/ 36 OIIK-4 JI1.1J12.1
J12.2J13.1
J3.2
21223324
Paznen 6. Jlekuuu

6.1 1. DaexrpomaraeTuzm»: MarHuTHoe mosne 2 OIIK-4 JI1.1J12.1 aKTHBHOE
B BaKyyMe U B BelllecTBe. 3akoH buo- J12.2 CIIylIaHue
Cagapa-Jlaruiaca 1 ero IpUMEHEHUE K 01022354
pacueTy MarHUTHBIX MOJIeH. 3aKOH
IIOJIHOT'O TOKA JJISi MarHUTHOTO I10JIsI B
BaKyyMe U €ro puMeHeHue. BuxpeBoit
XapakTep MarHuTHOro momust /JIex/

6.2 2. lupkynsiius BeKTopa HHAYKIUU 2 OIIK-4 JI1.1
MarHuTHOrO NOJA B BakyyMe. MarHUTHbIE 24
1oJ1s1 coleHouaa u ropouna. Ilorok
BEKTOpa MarHUTHOM MHAYKIuu. Teopema
Iaycca s mons B. DnekrpoMarauTHas
unaykuus. 3akoH @apanes. [Ipasuio
Jlenna. CaMOMHAYKIHMS M B3aUMHast
nHAYKOYs. THAYKTHBHOCTB.

Hupkynsust BEKTOpa HHIYKIHH
MarHuTHOrO NOJs B BakyyMe. MarHutHele
TIONIA colieHona u Toponsa. ITorox
BEKTOpa MarHUTHOU MHAYKuuH. Teopema
Taycca ans nonst. DnekrpoMarHuTHas
unaykuus. 3akoH Papanes. [Ipasuno
Jlenna. CaMOMHAYKIUS ¥ B3aUMHAsI
HHAYKUYs. MHOYKTUBHOCTD

/J1ex/

6.3 3. MarHuTHBIC CBOMCTBA BEIECTBA. 2 OIIK-4 JI1.1J12.1 aKTHBHOE
MarHuTHBIE MOMEHTBHI IEKTPOHOB U 2.2 CIIyLIaHHe
aToMOB. /lua- 1 mapamMarHeTusM. 21223324
HamaruuueHHOCTb.
®eppomaraeTuxu /Jlex/

6.4 4. OcHoBbl Teopun MaxkcBeiia Jist 2 OIIK-4 JI1.1
3JIeKTpOMarHuTHoro nosis. Buxpesoe 24

aNeKTpudeckoe moje. Tok cMeneHusl.
Cucrema ypaBHeHHI1 MakcBeia st
9NIEKTPOMAarHUTHOTO TIOJIS B
uHTerpanbHoi popme /Jlex/




6.5 5. Kone6anus n Boauel: CBOOOIHBIE K OIIK-4 JI1.1J12.1
BBIHYJICHHBIC KOseOaHus. MexaHndeckue 2.2
KonebaHus. 3aTyxaromue KoieOaHus. 31323354
Pe3onanc. CBoOOIHBIE TAPMOHUYIECKHIE
Kojie0aHus B KOIeOaTeIbHOM KOHTYPE.

W neanbHbIi KoeOATENbHBIA KOHTYP.
CobcTBenHbIe Konebanus KoHTypa. /JIex/

6.6 6. Cnoxusle konedanus. Bzanmuao OIIK-4 JI1.1
MepIIeHANKYIISIpHBIE KOoJeOaHusl. 24
CBo0OoHBIC 3aTyXaloIIne KoleOaHusl.

BrmysxneHnsre konebanus /JIex/

6.7 7. Ilepemennslii Tok. [lepeMeHHBINH TOK OIIK-4 JI1.1J12.1
yepe3 COMpPOTUBIICHHUE, KATYLIKY J2.2J12.3
HWHJYKTUBHOCTH, 3JIEKTPOEMKOCTb. J12.4
Pe3onanc HanpsbxkeHuil. Pe3oHaHC TOKOB. 210202354
MomHoCTb, BBIIENsIeMasl B LEH
MIEPEMEHHOr0 TOKa
/J1ex/

6.8 8. Bonubl. Ynpyrue BonHsl. [IpononsHbie OIIK-4 JI1.1
U TIoriepeyHble BOHBL. dDa3oBas CKOPOCTb. 24
Bonnosoe ypaBHenue. [Tpunuun
cyneprosuiun. MHTepdepeHus BoH.

Crosiune BOJHBI.
/JTex/

6.9 9. 3ByKoBbIe BOnHBL. Dddexr Jomiepa B OIIK-4 JI.1J12.1

aKyCTHKe. Y IbTpa3Byk /JIex/ J12.2 J12.3
2.4
01323334

6.10 10. Onrtuka. BonHoBast onTHka. OIIK-4 J1.1
I'eomerpuyeckas ontrka. TOHKHAE THH3BL. 24
®oromerpus. MaTEepdepeHmus creTa.

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh
CBETOBBIX BOJH. Pacuer
nHTEep(EpEHINOHHON KapTHHEI OT JBYX
KOT€pPEHTHBIX UCTOUYHUKOB. ONITHYEeCKas
uinHa myTy. MIHTepdepeHuus ceera B
TOHKHUX IICHKAX.

/JTex/

6.11 11. Oudpaxuus ceera. [Tpuanmn OIIK-4 JI1.1J12.1
I'toitrenca- @penens. Meros 30H J12.2 J12.3
Openens. [IpsmonuneiiHoe J12.4
pacmpocTpaHenue cera. Judpakuns 21323354
OpeHens Ha KPYTJIOM OTBEPCTHH U IUCKE.

Hudpaxuus Opaynrodepa Ha omHOM
ey ¥ AU(PaKIOHHON peIeTke.
Pa3zpematomas cnocoOHOCTh ONTHYIECKHX
npubopoB. Judpakims Ha
MIPOCTPAHCTBEHHOM pemrerke. Popmyrta
Bynsda-bperros. IIpurtun ronorpadun.
Jucnepcus ceera.

/J1ex/

6.12 12. B3anmopelcTBHE AIIEKTPOMAarHUTHBIX OIIK-4 JI.1
BOJIH C BeIecTBOM. Jlucrepcus cBera. 24

[ornomenune cera. Ddpdexr Jorepa.
N3nyuyenue BaBunosa — Uepenkona.
TTonspuzanus ceera. EctecTBeHHbIN 1
NOJSIpU30BaHHbIN cBeT. 3akoH Mantoca.
[omnstpu3zanust cBeTa Mpu OTPaKESHUH.
3axon bprocrepa. JIBoiiHoe
aydenpenomwiieHue. OMHOOCHbIE
kpuctaiwisl. [lomsipouns! u
MOJISIPU3AL[IOHHBIE IPU3MBL.

/J1ex/




6.13 13. KBanroBas ontuka. TemnnoBoe OIIK-4 JI.1J12.1
M3IIyYEeHUE U €0 XapaKTEPUCTHKH. J12.2
3aKoHBI TEIUIOBOIO M3lyueHUs. ['unoresa 010202354
[T1anka. DHEPTHS U UMITYJIEC CBETOBBIX
KBaHTOB. BHemnuit Gporoaddexr u ero
3aKOHBI. YpaBHEHUE DHHINTEHHA.

EAuHCTBO KOPIYCKYIISIPHO-BOTHOBBIX
CBOICTB 3JIEKTPOMAarHUTHOIO
usnydenus. /JIex/

6.14 14. KBaHTOBO-MEXaHHUYECKOE TIOBEICHIE OIIK-4 JI1.1
YacTHIl. DJIEMEHTHI KBAHTOBOM MEXaHUKH. 24
KopnyckynspHo-BonHoBast
JIBOMCTBEHHOCTH CBOMCTB YaCTHI]

BeniectBa. CTpOCHHE M JIMHEHYATHIC
CIEKTPHI BOIOPOIOMIOJOOHBIX CHCTEM.
CoBpeMeHHbBIE TIPEICTABICHUS O
CTPOEHHUU U ONTUYECKUX CBOWCTB aToMa.
OCHOBBI (HU3HKH J1a3epa.

/JTex/

6.15 15. ®uszuka TBepaoro tena. CTpoeHue OIIK-4 JI.1J12.1
TBEPAOro Teja. 30HHas TEOpHs TBEPIbIX J12.2
TeJ. METaJIIbl, IUIEKTPUKU U 010202354
TIOTYIPOBOTHHUKH.

/JTex/

6.16 16. DnemeHTHI sAepHON HUBUKA U OIIK-4 JI1.1
(u3MKK BIIEeMEeHTapHBIX YacTull. Pasmep 24
COCTaB U 3apsi aTOMHOTO siapa. ledekr
Macc U DHEPrHsl CBs3HU siapa. SAnepHble
cwibl. Monenu siapa. PaanoakruBHble
W3Ny4YeHus U ero Buasl. CTpoeHue u
Ba)KHEHIINe CBOWCTBA Sep.

DneMeHTapHbIC YaCTHIIBI. 3aKOH
paanoakTUBHOTO pacmnana. [IpaBuia
CMelleHHs. 3aKOHOMEPHOCTH (L-pacraia.
B —pacman, y- U3Iy4eHHe U ero CBOMCTBA.
SInepHble peaky U UX OCHOBHBIE THIIBI.
SlnepHble peakuuu moj 1eHCTBUEM
HEUTpoHOB. [lenHas peakuus aeneHus.
TlonsiTue o simepHOI SHEPTeTHKE.

/JTex/

Paznen 7. JlabopaTopHbie padoThl

7.1 65M MccrnenoBanue IBI>KEHUS OIIK-4 JI.1J12.1
3apsDKEHHBIX YaCTHUI] B MATHUTHOM JI2.2J13.2
nosne /J1ad/ 21223324

7.2 7>m W3ydenue marauTHoro mons /J1a6/ OIIK-4 JIL.1J12.1 Pabora B

JI2.2713.2 MaJlbIX IpyIIax
2122933 54

7.3 95M 3aKoH ANEKTPOMArHUTHOW MHTYKITUH. OIIK-4 JI1.1J12.1

SIBnenue B3aumonHayKiuu /J1ab/ JI2.2J13.2
2102202354

7.4 2x U3yuenwue 3aryxaronmx OIIK-4 JI1.1J12.1 PaGora B

9NIEKTPOMAarHUTHBIX Konebanuii /J1ab/ J2.2713.2 MaJbIX IPyIIax
21223324

7.5 40 V3y4eHre 3aKOHOB OIS PU3AIIH OIIK-4 JI1.1J12.1

cBeta /J1a6/ J12.2J12.3
J12.4713.3
21223324

7.6 60 U3yuenue sBJICHUS] BHELITHETO OIIK-4 JI1.1J12.1 Pabora B

¢dororddexra /J1ad/ J12.2J13.3 MaJIbIX TPYyIIax
2122953 54

7.7 10a M3yueHne HEKOTOPBIX CBOMCTB OIIK-4 JI1.1J12.1
ONTUYECKOTO KBAHTOBOT'O JI2.2J13.3
rereparopa. /J1a6/ 2132253 54




7.8 IIpuem naboparopHbIx oTueTOB /J1ab/ 2 OIIK-4 JI.1J12.1 PaGora B
J12.2 MaJIbIX TpyTIax
JI2.3J13.3
01323334
Pazgen 8. IIpakTuyeckue 3aHATHS
8.1 1. OcHOBHBIE XapaKTEPHCTHKU 2 OIIK-4 J1.1J12.1
MarautHoro o /Ip/ 2.2
313233 54
8.2 2. JlelicTBME MarHUTHOTO TOJISL HA TOK U 2 OIIK-4 JI1.1
IBIKymuecs 3apsst /Tlp/ 24
8.3 3. HupKymnsius ¥ OTOK BEKTopa 2 OIIK-4 JI1.1J12.1 Pa6ora B
MarHuTHO# uHIykimu /Ilp/ J12.2 MaJIbIX rpymnmnax
31323354
8.4 4. DnexrpomarautHas uHAyKws /TIp/ 2 OIIK-4 JI1.1J12.2
24
8.5 5. B3zaumnas uagykuus /IIp/ 2 OIIK-4 J1.1J12.1
2.2
31323354
8.6 6. Konebanus u Bosasl /I1p/ 2 OIIK-4 JI1.1J12.2
24
8.7 7. CroxxeHre BOJH U 3aTyXarolne 2 OIIK-4 JI.1J12.1 PaGora B
kosebanus /TIp/ J12.2 J12.3 MaJIbIX IPyIIax
31323354
8.8 8. Ympyrue Bonasr /Tlp/ 2 OIIK-4 JI1.1J12.2
24
8.9 9. DnexrpomarsutHsie konebanus /Ip/ 2 OIIK-4 J1.1J12.1
J2.2712.3
J12.4J13.3
01323334
8.10 10. 'eomeTpudeckast ONTUKA U 2 OIIK-4 JI1.1J12.2J13.
¢dorometpus /TIp/ 3
34
8.11 11. UuTrepdepentus /Tp/ 2 OIIK-4 JI.1J12.1
2.2
J12.3713.3
31323354
8.12 12. Tudpaxums /TIp/ 2 OIIK-4 JI1.1J12.2J13.
3
24
8.13 13. Tonsapuzanus /TIp/ 2 OIIK-4 JI1.1J12.1
J12.2J13.3
31323354
8.14 14. KBanroBas teopus cera /IIp/ 2 OIIK-4 JI1.1J12.2J13.
3
34
8.15 15. Mognens atroma bopa /TIp/ 2 OIIK-4 JI1.1J12.2J13.
3
24
8.16 16. Ctpoenue siapa. 2 OIIK-4 JI1.1J12.1
PanunoaxrusHOCTH /TIp/ J12.2J12.3
J12.4J13.3
01323334
Pa3gen 9. CamocrosiTennbHas pagora
9.1 H3ydeHue TeopeTUUECKOro MaTepuaa 1o 20 OIIK-4 J1.1J12.1
y4eOHON M y4eOHO-METOAMYECCKON JI2.2J12.3
mureparype /Cp/ J12.4713.2
JI3.3
31323354
9.2 ITonroroBKa K BBITIOTHEHHIO 12 OIIK-4 JIL.1J12.1
nabopaTopHOU paboTsl (opopMiTeHUE J12.2J12.3
3arotoBku) /Cp/ J12.4713.2
JI3.3

3103203354




9.3

TToAroTOBKa K MPAKTHYESCKUM 3aHATHSIM U
Beimonnenue PI'P. /Cp/

OIIK-4

J1.1J12.1
J2.2712.3
J12.4J13.2
JI3.3
01030233524

9.4

samura /PI'P/

OIIK-4

JI1.1J12.2J13.
3
01520354

Pazgen 10. Kontpoasb

10.1

IMonaroroBka k sx3aMeHy. /DKk3aMeH/

OIIK-4

J1.1J12.1
J2.2712.3
J12.4J13.2
JI3.3
01323334

5. OHEHOYHBIE MATEPHAJIBI 151 TPOBEJIEHUS ITIPOMEKYTOYHOM ATTECTAIIUH

Pa3meweHnl B MPUJI0KECHUH

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIHEYEHUE JTUCIUITIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi qutepaTypa

6.1.1. [lepeyeHsb OCHOBHOIi JINTePaTYPhl, HEOOXOAUMOIA /15l OCBOEHMS AUCUHUILIMHBI (MOAYJIS)

ABTOpBI, COCTaBUTENN

3arnaBue

WznaTenscTBO, roj

J1.1 |Tpodumosa T.1. Kypc ¢usuxu: yued. nocobue 1ist By30B Mocksa: Akanemus, 2016,
6.1.2. TlepeyeHb AONOTHUTEIBHOI JIUTEPATYPhl, HEOOXOAUMON /15 OCBOCHHS AUCUMILIMHBI (MOY.15)

ABTOpBI, COCTaBUTENIN 3arnaBue W3narenscTBo, rox

JI2.1 |Kopueenko T.H., AtomHas GH3HKa: TEOPETHIECKHE BOMIPOCH! U 331a4H: Xabaposck: U3x-so ABIYIIC,
Kopocrenesa 1. A. MIPAKTUKYM 2013,

JI2.2 |Yepros AT, 3agayHuK 1o usnke: yued. mocodue A1t By30B Mocksa: Anbsiae, 2016,
BopobObseB A.A.

JI2.3 | Kopneenxo T.H., COOpHHK TECTOB U 3a/1a4 ITO BOJIHOBOW ONTHKE: Y4eOHO-METOI. Xabaposck: JIBI'YIIC, 2012,
Kopocrenesa . A. nocobne

JI2.4 |Kopueenko T.H., BonHoBas ontuka: MeTOA. ocoOHe IO PEIIeHHIo TeCTOB U 3a1ad | Xabaposck: M3a-8o [ABI'VIIC,

Kopocrtenesa 1. A.

2018,

6.1.3. IlepeyeHb yueOHO-METOIUYECKOr0 00eCTIedeHUsI AJIsl CAMOCTOATEIHLHO PadoThl 00YIAOIINXCS 10 TUCIUILTHHE

(Mony.110)

ABTOpBI, COCTaBUTENN

3arnaBue

W3nmarenscTBO, TON

JI3.1 |JIutBuHOBa M.H. Ousnka: Mexannka. MonekymsapHas Gpu3nka 1 TepMOIMHAMUKA: Xabaposck: 13n-so [IBI'YIIC,
0. mab. pabor 2016,

JI3.2 | JIutBunoBa M.H. Dusnka: DNeKTpuIecTBO. DNEKTpoOMarHeTu3M: c0. 1ad. pabot Xabaposck: U3x-so ABI'YIIC,
2016,

JI3.3 | JIutBunosa M.H. Odusuka: Ontrka. u3KMKa aTOMa ¥ TBEPIOro Tena: co. ao. Xabaposck: U3a-so JIBI'VIIC,

pabot

2016,

6.2. Ilepeuensb pecypcoB nHGOPMAIHOHHO-TEIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOMMMBIX /1JI51 OCBOCHHS

JUCIHUITUHBI (MOLYJ15)

D1 | Dnexrponnsrit katamor HTB JIBI'YTIC http://lib.festu.khv.ru/
32 | Hayunas snexrponHas 6utnmoreka eLIBRARY.RU elibrary.ru

33 | 9BC «Jlanb» http://e.lanbook.com
24 | Jucranmnuonnoe oopazoBanue JBI'YIIC http://do.dvgups.ru

6.3 Ilepevyenb MH(POPMALMOHHBIX TEXHOJIOTHIi, HCTIOJIb3yEeMBbIX IPH OCYLIECTBJIECHUH 00Pa30BaTeILHOIO Mpoliecca no
JUcHUInHe (MOLYJ/II0), BKJII0YAS epedyeHb MPOrpaMMHOro odecnevueHusi 1 MH(POPMAIMUOHHBIX CIPABOYHBIX CHCTEM

(npu HeoOX0AUMOCTH)

6.3.1 IlepeueHs NporpaMMHoOro odecrneveHust

ABBYY FineReader 11 Corporate Edition - [Iporpamma asist pacro3HaBanusi Tekcta, goroop CJI-46

Office Pro Plus 2007 - [Taket opucHBIX mporpamm, Tui.45525415

WinRAR - Apxusarop, aui.LO9-2108, 6/c

Antusupyc Kaspersky Endpoint Security ans 6usneca — Pacupenssiit Russian Edition - AHTHBHpYCHAs 3aIIUTa, KOHTPAKT
469 IBT'YIIC




ACT rect - KoMIuteke mporpamm 1is co3JaHus 0aHKOB TECTOBBIX 3aJaHUI, OpraHM3aLUH U IPOBEACHHS CEaHCOB
tectupoBanus, M. ACT.PM.A096.J108018.04, nor.372

Free Conference Call (cBoGomHas ULIEH3MS)

Zoom (cBoOOIHAS JTUIIEH3N)

6.3.2 IlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

Ipodeccnonanphas 6a3a qaHHBIX, THPOPMAIIOHHO-cIIpaBouHas cucteMa Koncynprantllntoc - http://www.consultant.ru;

IIpodeccnonanpHas 6a3a JaHHBIX, HHHOPMALIMOHHO-CITpaBoYHas cucteMa TexakenepT - http://www.cntd.ru

7. OMAUCAHUE MATEPUAJIBHO-TEXHUYECKOW BA3bI, HEOBXOJIUMOW J1JI1 OCYIIIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCIUIIVIMHE (MO YJIIO)

AynauTopust Haznauenne OcHaruenne

3434 YueOHas ayTUTOpHs ISl IPOBEICHHUS 3aHATHI KOMIUIEKT Y4eOHOI MeOEeNn: CTOMBI, CTYIbs, HHTEPAKTUBHAS JJOCKA,
JIEKIIMOHHOTO THIIA MIPOEKTOP, TEMATHIECKHE TUIAKATHI, HOYyTOyK

3435 YueOHas ayquTopust A 1a00paTOpHBIX 3aHATHH, KOMILIEKT Y4eOHOI MeOenu, OCKa, TeMaTHUECKUE IUTAKaThl, MOIYTH
TPYIIOBBIX U UHIAUBUIYATbHBIX KOHCYJIbTALUH, "H3yueHne cBOUCTB cerHeTodneKTpuKoB" PI1D-02, "13yueHne
TEKYILETro KOHTPOJISL U IPOMEKYTOUHON MarHUTHOTO TOJISI COJICHOM 1A C MOMOLIbIO0 JaTyrka Xosuia" OI13-04,
arrecranuy. JJaboparopus «DIeKTpoMarHeTU3IM» "N3yuenne rucrepesnca GpeppoMarHuTHbIX Matepuainos” OI13-07,

"Hccnenosanue 3aryxaronux konedbanuit" OI19-10, "M3ydeHue
BBIHY)KACHHBIX Kojebanuit" ®I13-11, "Onpenenenue oTHOICHNUS 3apsiaa
3JIEKTPOHA K ero Macce MeronoM MarHerpona" ®I19-03, "Uzyuenue
penakcanonHbIX konebanuit" ®I13-12, "Marasun conporusnenus” OI1D
-MC, "Mara3un emkocteii" ®I19-ME, "Uctounuk nuranus" OI19-UII,
ocumiorpad, renepaTrop, MyIbTUMETP.

TIK.

3431 Y4eOHas ayTuTopust sl 1a00paTOpHBIX 3aHATHIA, OJTHOTIOJISIPHBII BEICOKOBOJIETHBIN HCTOYHHK HAMIPSHKSHNUS, OCIIILIOrpad 2
TPYIIIOBEIX ¥ MHAWBHUYAJILHEIX KOHCYJIBTAIHH, T, TepMoIIapa, TAIbBAHOMETP 2 IIT, HarpeBaTellb, TeHepaTop 3BYKOBOI
TEKyIero KOHTPOJIST ¥ IPOMEXKY TOTHOI YaCTOTHI, HICTOYHUK TOKA, BOJIBTMETP 2 IIT, aMIIepMeTp 2 IIT, yCTaHOBKa
arrectauuu. Jlaboparopus "Dnekrpuuectso” Jutst onipeniesienus uaMeneHust saTpornun OIIT1-11, remarnyeckue

IUIAKaThl, KOMIUIEKT yueOHOH MeOernu

3535 VYueOHast aymuTopust ISl 1a00paTOpHbBIX 3aHATHIA, ycraHoBka "M3yueHne nHTephepeHIIMOHHOM cXeMbl "komnen HproToHa"
IPYIIIOBBIX U MHIMBHYalbHBIX KOHCYJIbTALUH, @IIB -05-2-2, ycranoska "llomyueHne u ncciaeoBaHue MONsSPU30BAHHOTO
TEKYILIEro KOHTPOJIS M TPOMEXKYTOUHOH cera" OIIB-05-4-1, ycranoska "H3yueHne qudpakinoHHON peIeTKH 1
arrectanuu. Jlaboparopus «OnTHKa» IUCTIEpCHOHHON cTekIssHHON pu3Mbl” OIIB-05-3/5-1, ycraHoBKa 1715t

n3ydeHns abcomoTHo yepHoro Tena OIIK-11, ycTaHoBKa U1 H3y4eHUs
BHemHero Goroddperra PIIK-10 2 mwT., ”HTEpaKTHBHAS TOCKA,
TeMaTHYECKHE TUIAKATHI

3537 YueOHast ay IUTOPHUST ATl IPOBECHHS KOMIUTEKT Y4eOHOH MeOeIIH: CTOMNBL, CTYJbs, TOCKa. Y CTAHOBKA IJIS
TIPAKTUYECKUX 3aHATHH, TPYIIIOBBIX H onpeJeNIeHNs JIIMHBI ITpodera YacTHI] B BO3/yXe (OIpeeeHIe JUTHHEI
UHJIUBUIyalbHBIX KOHCYJIbTALUH, TEKYIIETO npobera Anbda-gactuipy GIIK-03 2 mT, YcraHoBKa 11 H3y4eHHs p-n
KOHTPOJISL ¥ IPOMEXYTOYHOH aTTeCTaluy. nepexoza PITK-06 2 mr, YcraHoBKa 111 U3y4eHHs TeMIlepaTypHOH

3aBHCUMOCTH 3JIEKTPONPOBOIHOCTU METAJJIOB U moympoBoaHukoB PIIK-
07, YcraHoBKa A U3ydeHHs criekTpa aroma Bogopona OIIK-09,
Monoxpomarop MYM (s ®IIK-09), YcranoBka i1 H3MydeHUS
rxocmmyeckux mydeid GITK-01, YcraHoBKa U N3y4eHHUS SHEPTETHYECKOTO
CIIEKTpa 3MIeKTpoHOB (m3yueHue bera - pamnoakrneroct) GIIK-05,
YcraHoBKa A7 M3YYEHHMS M aHAJIM3a CBOHCTB MaTEPHAJIOB C IIOMOLIBIO
CIMHTWUIAIMOHHOIO cUeTYrKa (M3ydeHue ['aMMa — painoakTHBHBIX
anemenToB) OIIK-13, YcraHoBKa A1 onpeesieHUs pe30HaHCHOTO
noreHiuana meronoM @panka u I'epua GIIK-02, TemaTHUECKHE TTAKATHI,
TeMaTHYECKUE TIaKaThI

3317 ITomenieHus s caMoCTOSTEIbHON pabOThI Temaruueckue miIakaThl, CTONBL, CTYJIbs, CTe/UIaXu KoMmnbloTepHas
obyuaromuxcs. Yuraneueii 3a1 HTb TEXHHKA C BO3MOXXHOCTBIO TIOJKIIOUEHHA K ceTn MIHTepHeT, cBoOoaHOMY

nocryny B 9b6C u DUOC.

423 Tlomermmenns A7st cCaMOCTOATENEHOM PadOThI TemaTudeckue MmIaKkaTel, CTONBI, CTYJIbs, CTeJuIakn KommbloTepHas
00yJaroImuxcs. 3all AMEKTPOHHON HH(pOPMAIINU TeXHMKa C BO3MOXXHOCTBIO TTOJKITIOYEHHS K ceTH IHTepHeT, cBOOOIHOMY

nocrymy B 9bC u DUOC.

101/1 KomnbloTepHsIit K1ace A1 TPaKTHIECKUX U KOMIUTEKT Y9eOHOH MeOeIIH: CTONBI, CTYIbsI, KOMIIBIOTEPHAsI TEXHHKA C
71a00paTOPHBIX 3aHATHH, IPYIIIOBBIX H BO3MO)KHOCTBIO MOAKITIOUCHUS K ceTu MIHTepHeT, cBOOOTHOMY TOCTYILy B
VMHAUBUYaIbHBIX KOHCYJIbTAllUH, TEKyILIETO 3BC u DUOC: Intel(R) Core(TM) i15-3570K CPU @ 3.40GHz, 4Gb, int
KOHTPOJISL U POMEXKYTOUHOM aTTECTALIUH, a TAKKe Video, 1 Tb, DVD+RW, XK 19"

JUISL CAMOCTOSITEIIBHON paboThI

101 KoMnbloTepHBIi K1ace It NPaKTHIEeCKUX U KOMIUIEKT y4eOHON MeOeJH: CTOIBI, CTYJIbs, KOMITBIOTEpHAs TEXHHUKA C
71a00paTOPHBIX 3aHATHH, TPYIIIOBBIX U BO3MO)KHOCTBIO TIOJKIIOYEHHS K ceTd VIHTepHeT, CBOOOJHOMY IOCTYIy B
MHMBULyalbHbIX KOHCYJIbTALHUH, TEKyLEro 3BC u DUOC: Intel(R) Core(TM) i5-3570K CPU @ 3.40GHz, 4Gb, int
KOHTPOJISL ¥ IPOMEXKYTOUHOH aTTECTALNH, & TAKOKE Video, 1 Tb, DVD+RW, XK 19"

JUISL CAMOCTOSTEIBHOM PabOTHI.
201 KomnbroTepHsIit Kitace A MPaKTHIECKUX 1 CTOJIBI, CTYJIbs, KOMITBIOTEPHAsI TEXHUKA C BO3MOJKHOCTBIO TTOJKIIOUESHHS




Aynuropus Haznauenue

OcHareHue

71a00paTOPHBIX 3aHATHH, IPYIIIOBBIX U
WHJUBUIyalbHBIX KOHCYJIbTALUH, TEKYIIETO
KOHTPOJISL ¥ IPOMEXXYTOUYHOM aTTeCTallly, a TAkoKe
JUISL CAMOCTOSITENTBHON paboThI

k cetu MuTepHET, cBoboHOMY noctymy B 9B6C nu DUOC, mpoekrop

3532 YyeOHast ay IUTOpHS /15 IPOBEACHNUS
HPAaKTUYECKUX U JT1a00paTOPHBIX 3aHATHH.
JlaGopatopus «Creuxype»

ycTaHoBKa "V3MepeHne mokazaTens NpeaoMIIeHUs CTeKIa
nHTepepeHunoHHbM MeTonoM" DI1B-05-2-1, ycranoska "M3ydenue
MIPOCTPAHCTBEHHOH KorepeHTHocTH 1o cxeme fOura" ®I1B-05-2-4,
ycraHoBKa "M3yuenne nudpakuuu cBeta ot aByx meneid" OIIB-05-3-2,
TeMaTHYECKHe IUIAKATHI, KOMIUIEKT yueOHoi Mebenn

8. METOAUYECKHUE MATEPHAJIBI JIUIS1 OBYYAIOIIIUXCA 1O OCBOEHHWIO JTUCTIUITJIMHBI (MO YJISA)

C nenbo 3¢ eKTUBHOIN OpraHU3aIiK YIeOHOro IMporecca 00yJaromuMcs B Hadale ceMecTpa MpeocTaBIseTcs: yaeOHo-
MeToiMuecKoe M MH(OPMaIMOHHOE oOecIieyeHNe, IPUBEICHHOE B JaHHOH pabouei nporpamme. B nponecce 00ydeHns CTyICHTHI
JIOJDKHBI, B COOTBETCTBHH C IITTAHOM BBIITOJTHEHHS CAMOCTOSATENBHBIX PaboT, N3ydaTh TEOPETHUECKIH MaTepHall IO PECTOAIIEMY
3aHATHIO M (POPMYIHPOBATH BOIIPOCHI, BEI3BIBAIOIINE Y HUX 3aTPyAHEHUE IS PACCMOTPEHUS Ha JIEKIIMOHHOM, IPAKTHIECKOM 1
71ab0paTOPHOM 3aHATHHU. B X0/ie JICKIIMOHHBIX 3aHATUH CTYJEHTaM HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE Y4eOHOro MaTepuaa,
TP 3TOM 3aIIUCh JICKIUI PEKOMEHIYETCSI BECTH 110 BO3MOKHOCTH COOCTBEHHBIMH (hOPMYITHPOBKaMHU. JKesaTebHO OCTaBUTh B
paboUrX KOHCHEKTaxX MOJIs, Ha KOTOPBIX BO BHEAYIUTOPHOE BPEMS MOXKHO CAEIaTh TOMETKH U3 PEKOMEHJOBAHHOH INTEPaTypHI,
JIOTIOJHSIIOIINE MaTepHall TPOCIYIIAHHOM JIEKIIMH, a TaloKe MOIYEPKUBAIOIINE 0CO0YI0 BXKHOCTh TEX MJIM HHBIX TEOPETHYECKUX
nonoxxkennid. Cinexyer odpaiats BHUIMaHUE Ha KaTeropud, (hOpMyIHPOBKH, PACKPHIBAIOIINE COACPKAHNE TEX MIIM MHBIX SBJICHUH U
TIPOIIECCOB, HAYYHBIE BBIBOJBI 1 IPAKTHUYECKIE PEKOMEHIAIINH 110 X TIPHMEHEHHIO, a TaloKe 33/1aBaTh IPEIoaaBaTeNro
YTOUYHSIOMINE BOIIPOCHI C IEIbI0 ySICHEHUS TEOPETHIECKHUX TOJIOKEHHH, pa3pelIeH st CIIOPHbIX cUTyaruid. Hax xorciexramMu
JIEKUMH HaZlo CHCTEMaTHYECKUM paboTaTh: NEpBbIH IPOCMOTP KOHCIICKTa PEKOMEH/IYEeTCsl CIeNaTh BEYEpPOM TOro JIHs, Koraa Oblia
HpOCIyIIaHa JIEKIHH, 32TEM BHOBb IIPOCMOTPETh KOHCIIEKT depe3 3-4 nHs. B 3ToM citydae npyu HeOONBIIHX 3aTpaTax BpEMEHU
CTYJICHT OCHOBATEJILHO H TITy0OKO OBJIa/IEBAET MATEPHAIIOM U K CECCHHU MPUXOIHUT XOPOIIO IIOATOTOBICHHBIM. PaboTas Hag
KOHCIIEKTOM JICKLIMH, BCEr/ia CJEyeT HCI0Ib30BaTh HE TOJIBKO YUEOHUK, HO U Ty JIMTEPATYPY, KOTOPYIO JAOHNOIHUTENBEHO
pexoMeH0Ba JiekTop. CaMocTosITeNbHas TOATOTOBKA CTY/ICHTA K CJISYIOIIEH JICKIMH JODKHA COCTOSITh B EPBYIO OUepeb B

NEPCYUTBIBAHNN KOHCIICKTA HpeZ[BIZ[yIlICﬁ JICKIIMH.

B TeueHne npakTH4ecKoro 3aHATUS CTYICHTY HEOOXOIMMO BBITIOIHUTE 33JaHNs, BBIIAHHBIC IPETIOAABATEIIEM, IS 3TOTO IIPH
MOATOTOBKE K MPAKTHIECKUM 3aHATHAM CTyACHTaM HEOOXOIMMO H3Y4YHUTh OCHOBHYIO JINTEPATYPY, 03HAKOMUTHCS C IOIOTHUTEIHHOMN
JUTEPATypO C yUeTOM pEKOMEHAALMH MpenogaBaress U TpeOoBaHMi yueOHOH MPOrpaMMBbl.

Brmonaenne mabopaTopHEIX paboT. B Hagae mepBoro 3aHATHS HOATPYHITEL B TaOOpaTOPHH MPETIofgaBaTelb 3HAKOMHT CTYICHTOB
¢ 1ab0paTOPHBIMU YCTAHOBKAMH, N3MEPUTEIIBHOM aMapaTypoi, PaBIIaMHU MOBEICHHS B Ta00PaTOPUU U MPABUIAMH TEXHUKA
6e30macHOCTH ¥ 0QOPMIISET JKypHAJI IO TEXHUKE OE30MAaCHOCTH, II€ AOJKHA OBITh MOIMUCH CTYJIEHTA O MPOXOXKICHUH
MHCTpYyKTa)ka. Bo BpeMs 3TOro 3aHATHS MIPENolaBaTeNlb OPTaHU3YeT U3 CTYACHTOB OpHUTazbl Mo 2-3 YeJIoBeKa B KaXI0H, 3HAKOMHT C
MOCJIEZIOBATEIHHOCTHIO BBIMTOTHEHUS Ta00paTOPHBIX padoT 1 mpaBuiiamMu opopmiteHust oryera o padore. JlaboparopHas pabora
paccuuTaHa Ha J[Ba Yaca MpeABapUTEIbHOMN MOATOTOBKY U O(OPMIICHHUS U HA JIBA Yaca BHIMOJIHEHHS B 1a00paTOpUu, BKIHOYAs
JIOIYCK K paboTe, BBIOJHEHHE KCIIEPUMEHTa U 00pa00TKy €ro pe3yJibTaToB, 3allIUTy JIabopaTopHOW paboThl B (hopme
cobecenoBanms. JIabopaTOPHEIi OTYET COMEPIKUT LENb PabOTHI, OTBETH HA KOHTPOJIBHEIE BOIPOCHI, CXEMY YCTaHOBKH, PaCUCTHBIE
(hopMymBI, TaONMHIly pe3yIbTaTOB H3MEPEHHUI, PACUETHI U BRIBOA. IS CTYIEHTOB, YCIEIIHO CIIPABUBIIIXCS C 00S3aTEIBHBIM
3aJlaHieM, IPEAYCMOTPEHO AOMOTHUTEIBHOE 33JaHUE IKCIIEPUMEHTAIIBHOTO XapaKTepa.
3amuTa 1abopaTopHBIX pabor. OTYET 0 MpoAeTaHHON JTabopaTOpHON padoTe TOIKEeH OBITH MPEACTABIICH K Cllaue Ha CICAYIOIeM
3aHATHU U SBJISIETCS HEOOXOMUMBIM, HO HE SIMHCTBEHHBIM yCIIOBHEM 3allIUTHI TEMBI IAHHOW JTabopaTOpHO# paboThL. 3amuTa
MPOU3BOAUTCA TI0 KaXKA0H paboTe B OTAENBHOCTH B BUIE€ HHAWBUIYaIbHOTO COOECEIOBAHUS C KaX[BIM CTYIEHTOM O
TEOPETHYCCKOH U MPAKTUIECKON YacTsIM BBITOJHEHHON paboThL, a TAKOKE 110 JaHHBIM U pe3yJibTataM o()OpPMIIEHHOIO OTYETA.
OTBeTHI Ha IIOCTAaBJICHHBIE BOIIPOCHI CTYICHT JacT B YCTHOM MIIM ITUCEMEHHOI (hopMme.

K sx3aMeHy NMEIOT JOIyCK CTYICHTHI, KOTOPBIE 3alIUTHIIN BCE Ta00PaTOPHBIE paOOTHL.

Bunsl camocTosTeNbHOM pabOThl CTYAEHTOB M UX COCTaB:

- U3yYEHNE TEOPETHIECKOr0 MaTepraa 1o JISKIHAM, yIeOHO! 1 yaeOHO-METOANIECKOH JINTEpaType;
- 0TpaboTKa HABBIKOB PEUICHUS 3a1ad MO TeMaM JICKIIUH, IPAKTHYECKIX U Ta00paTOPHBIX 3aHATHH;
- o(hopMIIEHHE OTUETOB O BBIMOTHEHHBIX 1a00paTOpHBIX paborax u PI'P 1 moaroroBka K ux 3alfure;

- IIOATOTOBKA K 5K3aMCHY.

HepequL y‘IC6HO-MeTOZ[I/I‘-ICCKOFO obecrieyeHust IIJIST CAaMOCTOSTCIIBLHON pa6OTBI 06yanOII_[I/IXC$[ 10 JUCIUIITIMHC:

- KOHCIIEKTHI JICKIIHI;

- OCHOBHasl yueOHasl TIUTepaTypa, B TOM YHCIIE Ha NEKTPOHHOM HOCHUTEIIE;
- JIONIOJIHUTEIIbHAS JIMTEPATyPa, B TOM YMCIIE HA BJICKTPOHHOM HOCHUTEIIE;

- CIIPABOYHUKU.

IlepeueHb OCHOBHOII U NOMOIHUTENBHOU JIMTEPATYPHI IPUBEIEH B pasneie Jluteparypa coorsercrBytowmeit PII.

CTyZeHTBI ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 310POBbsI, B OTJIMYHE OT OCTAIBHBIX CTYJICHTOB, IMEIOT CBOM ClielU(UIECKIe
0COOCHHOCTH BOCIIPUSATHS, TTepepaboTkn MaTepruana. O0ydaromuecs HHBAIUABL, MOTYT 00yJaThCs 110 MHANBHAYaJIHHOMY YIeOHOMY
IUIaHy B YCTaHOBJICHHBIE CPOKH C y4ETOM OCOOCHHOCTEH M 00pa30BaTEIbHBIX HOTPEOHOCTEH KOHKPETHOTO 00YJarOIIerocs.

[IpoBenenue yueOHOro nmporecca MoKeT ObITh OpraHn30BaHo ¢ ucnonb3oBanueM DMOC yHuBepcuTeTa U B LU POBOii cpesie




(TpymIIBI B COIMANBHBIX CETSIX, YIEKTPOHHAS 1109Ta, BUACOCBS3b U JIp. MIaThOpMbl). YdeOHble 3anaTHsA ¢ npuMmeHeHueM JJOT
HPOXOIAT B COOTBETCTBUU C YTBEPKIECHHBIM pacnucaHueM. TeKyl i KOHTPOIb U MPOMEKYTOUHAs aTTECTaLUsI 00yUYaroIUXCs
nposonutcs ¢ npumenenueM J1OT.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

CnenunaabHocts 10.05.03 UnHpopManuoHHass 0(e30MaCHOCTL ABTOMATH3MPOBAHHBIX

CHUCTEM

Cnenmanmsanuda: coemuaam3amusa N 9 "Be3onmacHocTh
cucTeM Ha TpaHcnopre' (1Mo BUIam)
Jucuunianna: Ousnka

®opmupyemMble KOMIIETEHIIUH:
1. Onucanue nokasareJieil, KpUTepHeB M MIKAJ OeHUBAHUSA KOMIICTCHIN.

[TokazaTenu v KpUTEpPUN OLIEHUBAHUSI KOMIIETEHUUI

ABTOMAaTU3UPOBAHHBIX

OOBekT YpoBHU c(hOPMHUPOBAHHOCTH Kpurepuii ouenuBanus
OLICHKH KOMITETEHIIN I PE3yIBTaTOB 00yIEHUS
OO0yuaromuiics Huskuit yposens VYpoBeHb pe3yNbTaToB 00YUCHHUS

IToporoBelii ypoBeHb
IToBbIlIEHHBIH YPOBEHD
Bricokuii ypoBeHb

HE HUIKE TIOPOroBOTO

[IIxanpl OLeHMBAaHUS KOMIIETEHLUHI [P cllade SK3aMEHa WJIM 3a4€Ta C OLICHKOU

JocTurnytslii
YPOBEHB
pe3ynbTara
0o0viaeHns

XapaxkTepucTika YpoBHS C(OPMHPOBAHHOCTH
KOMIIETEHIIUH

[IIkana oneHUBaHUS

DK3aMeH WM 3a4eT C
OLICHKO

Husknit
YPOBEHb

OO0yuaromumncs:

-00Hapy XM IPOOEIIbl B 3HAHUSIX OCHOBHOTO Y4eOHO-IIPOrPaMMHOTO
MaTepuana,;

-JIOTYCTWII IPUHIIMITHATEHBIC OIIMOKH B BBITOTHCHHUH 3a/IaHUH,
MPEIYCMOTPEHHBIX IPOTPaMMOIA;

-HE MOXXET NPOJIODKUTH OOYUSHHUE HWITU MIPUCTYITUTH K
po(eCCHOHANBHOM AEATEIBHOCTH 110 OKOHYAHUH MTPOTPAaMMBbI 0e3
JIOTIOJTHUTENBHBIX 3aHATHH 1O COOTBETCTBYIOIICH MUCIUIUINHE.

HeynosiersopuressHo

[Toporossrii
YPOBEHb

OO0y4aromumcs:

-00HapyKWJI 3HaHUE OCHOBHOTO y4€0OHO-IIPOrPaMMHOI0 Marepuaia B
00BEMe, He0OX0IMMOM ISl TANIbHEH el yueOHON U IIpeCTOosIIer
npodeccroHaNbHOM AesSTeIbHOCTH;

-CIIPABIISETCS C BHIOJIHEHUEM 33aHHMH, IPEyCMOTPEHHBIX
MIpOrpaMMoii;

-3HAKOM C OCHOBHOH JIITEpaTypOH, peKOMEHIOBaHHOH paboueit
MPOrpaMMO TNCINTUIHHBI,

-JIOITCTHJI HETOYHOCTH B OTBETE HA BOMPOCHI U IIPU BBIOITHEHUH
3aJaHui 0 y4eOHO-TIPOrpaMMHOMY MaTepHaiy, Ho o0iagaer
HeO6XOJII/IMBIMI/I SHAHUAMU IJI UX YCTPAaHCHUA 1104 PYKOBOJICTBOM
IpenojaBaTens.

YI0BIIETBOPUTEIBEHO

IToBEIIIEHHBIH
YpOBEHb

OO0yuarommuiics:

- 0OHapYKWJI ITOJTHOE 3HAHKE Y4eOHO-ITPOrPaMMHOTO MaTepraa;
-YCHEIIHO BBITOJHWI 3aJaHusl, IPEIYCMOTPEHHBIE IPOTPAMMOM;
-YCBOWII OCHOBHYIO IJIUTEPaTypy, PEKOMEHIOBaHHYIO paboyueit
MIPOrpaMMON JUCIUIINHBL,

-TIOKA3aJI CUCTEMAaTHIEeCKUH XapakTep 3HaHUH yaeOHO-IIPOrPaMMHOTO
MaTepuaia;

-CIIOCOOCH K CaMOCTOSATEIIFHOMY ITOTIOTHEHHUIO 3HAHUH 10 y4eOHO-
MPOrPaMMHOMY MaTepHaty i OOHOBJICHUIO B XOJI¢ JaJIbHEHIIeH
yueOHOI pabOoThl U MPOGHECCHOHATBHOM NEeSITCITBHOCTH.

Xoporio




Bricokuit
YpOBEHB

OObyuaromuiics:

-00HaPY)KUJI BCECTOPOHHUE, CUCTEMATHYCCKHE U TITyOOKHE 3HAHUS

y4eGHO-TIPOrPaMMHOTO MaTepHana;

-yMeeT CBOOOJIHO BBIMOJIHATH 33aHuUs, IPEIyCMOTPEHHBIC

IIPOTrPaMMOI;

-O3HAKOMMIJICA C ﬂOHOJ’IHHTCJ’IBHOﬁ J'IPITepaTypOfI;
-yYCBOWJI B3aMMOCBA3b OCHOBHBIX MOHATUN JUCHUIIIIMH U UX 3HAYCHHUC

U IproOpeTeHHS IPOQPECChH;

-[IPOsIBUJI TBOPYCCKUC CIIOCOOHOCTH B IIOHUMAHHH y‘IC6HO-

IPOrpaMMHOTO MaTepHuala.

OT1IM4HO

Onucanue IMKaja OLEHUBAHUS
Kommerennnu o0ydJaromierocsi OIeHUBaeTCs CIEeAYIOMNM 00pa3oM:

[TnanupyemsbIii CopeprxkaHue KAl OLICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHSI pe3ysibTaTa 00yueHHUs
pif;;;;? HeynosnerBoputenbH | YI0BJIETBOPUTEIIEHO Xopouio OT1nnuHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6HOCTB OOyuaromuiics OOyuaromuiics OOyuaromuiics
00y4aroIerocs criocobeH JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIEHO CaMOCTOSITEITBHO CIOCOOHOCTB K CIOCOOHOCTB K
MPOJIEMOHCTPUPOBATD | IPOJIEMOHCTPUPO-BATh | CAMOCTOSITEIIEHOMY CaMOCTOSITEIIBHO-MY
HaJM4yue 3HaHUM IpY | HAJIMYKME 3HAHUU IIpU NIPUMEHEHUIO NIPUMEHEHUIO 3HAHU B
pENIeHNH 3aJaHuH, pEIIeHNH 3aaHNH, 3HAHUU TIPH BBIOOpE crmocoba
KOTOPEBIC 6BU'[I/I KOTOPBIC 6I)IJ'II/I PEUICHUN SajlaHI/Iﬁ, pemI€HuA HECU3BECTHBIX
MPEACTABICHDI peaACTaBICHBL AHAJIOTUYHBIX TEM, NI HECTAHAAPTHBIX
npernoaBaresieM npernoaaBareneM KOTOpBIE IPEACTABISLT | 3aJlaHUM U TIPH
BMecTe ¢ 00pa3ioM BMecTe C MIperoiaBaTesb, KOHCYJIBTaTHBHOM
UX peIleHHUsI. 00pas3iioM UX PEIICHHs. |1 IPHU €ro MOJIZICPIKKE B YACTH
OUCVNLTATIARIINIA MM TTIACITITATTITALITANIILIY
Y™meThb OrtcyrcTBHE Y Ooyuaromuiics OOyuaromuiics OOyuaromuiics
o0yJaroerocs JE€MOHCTPHUPYET IIPOJIEMOHCTPUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIBHOCTA | CAMOCTOSITENIBHOCTD B CaMOCTOSTEIBHOE CaMOCTOSITETIBHOE
B IPUMEHECHUH MPUMECHEHHN YMEHHH MIPUMEHEHHE YMEHHM MPUMEHEHHE YMEHHI
YMEHHH 110 peteHus: ya4eOHbIX peLlIeHuS 3aIaHuiA, PpeLICHHUST HEU3BECTHBIX
UCIIOIb30BAHHIO 3a/IaHHil B TOJTHOM AHAJIOTHYHBIX TEM, WJIA HECTAHIAPTHBIX
METOJIOB OCBOCHHUS COOTBETCTBHH C KOTOpbIE MIPEACTABISLT | 3a/IlaHUi U TIPH
y4eOHOit o0pasrtom, MIperoiaBaTeb, KOHCYJIBTaTHBHOM
JUCHUIIIINHBI. JaHHBIM " 1Ipu €1ro MOAJACPIKKE
IIperoaaBaTeseM. KOHCYJIBTaTHBHOMN npernoyaBarelisi B 4acTu
MOJI/IEPKKE B YaCTH MEXK TUCIIMIUTHHAPHBIX
COBPEMEHHBIX CBsI3eH.
npoOIem.
Bmanets HecmocoOHOCTE Oobyuaromuiics OOyuaromuiics Oobyuaromuiics
CaMOCTOSITETILHO JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
MPOSIBUTH HABBIK CaMOCTOSTENILHOCTD B CaMOCTOSITETIbHOE CaMOCTOSITETIbHOE
peuieHus MIPUMEHEHHU HaBBIKA MIPUMEHEHHE HaBbIKA MIPUMEHEHHE HaBbIKa
IIOCTaBJICHHON T10 3aJJaHUsM, peuieHys 3alaHui, pelLlIeHNs HEU3BECTHBIX
3aaa4M 1o PCUICHUC KOTOPBIX AHAJIOTUYHBIX TCM, NI HECTAaHAAPTHBIX
CTaH/IapPTHOMY OBLIO TIOKAa3aHO KOTOpBIE MIPEACTABISLT | 3aJIlaHUM U TIPH
00pas3ily HOBTOPHO. IIperoiaBaTesieM. IIperoiaBaTesb, KOHCYJIBTaTHBHOM
U TIPH €TO TIOJI/IEPXKKE
KOHCYJIBTaTHBHOM MperoiaBaTens B 4acTH
MOJIJIEPXKKE B YaCTH MEXKIUCIUIUTAHAPHBIX
COBPEMEHHbBIX CBsI3eid.
mpobIeM.
2. TlepeyeHb BONMPOCOB 3aa4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY IHPOeKTHPOBAHHUIO,

JadopaTopHbIM 3aHATUsIM. O0pa3el IK3aMeHAIMOHHOI0 OuJIeTa




[TpumepHbIii IepeYeHb BOIPOCOB K J1a00paTOPHBIM paboTam:
Komnerennusa OIIK-4:

1 cemectp:

1.
2.

Uro takoe u3mepenue? Kaxue Busl usmepeHuil Bel 3HaeTe? UeM OHU XapaKTepU3yOTCs?
Uro Takoe morpemHocTh (ommOka) m3mepenus? Kakme BuIbl morpemHocTel cymecTByioTr? ITpuanHb

HUX BOBHHUKHOBCHMUSI.

O 03N L bW

. Uto Takoe abCONIOTHAS M OTHOCUTENbHAs OINOKa? B Kakux eanHHUIIaX OHU N3MEPSFOTCS?
. AITOpUTM BBIYUCIICHUS OMIMOOK TIPH MPSMBIX U KOCBEHHBIX H3MEPEHUSIX.

. IlpaBumna n3MepeHust [UIMHBI C TOMOIIBIO IITAHTCHIUPKYIIS ¥ MUKPOMETpa.

. IloHsiTHE CHITBI, MACCEHL.

. 2i1 3akoH HploTOHA 1 ero (popMyTHPOBKH.

. Uro Takoe KOHCEpBaTUBHAsI M JUCCUIIATUBHAS cUcTeMbl? [IoHATHE MOTEHIIMATBHOTO TOJIS.
. ChopmynupoBaTh 3aKOH COXpaHEHHS MEXaHUYECKOH SHEPTHH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

CpenHss cuia yaapa mapuka o pensc (BBIBOJ).

Uro takoe yaap? Ynpyruil u HEynpyruil ynapsl.

KoaddummeHt BoccTraHOBICHUS.

3aKOH COXpaHEHHs UMITYJIbCA M 3aKOH COXPAaHEHMs SHEPTUH ISl a0CONIIOTHO YIIPYroro yaapa.
3aKOH COXpaHEHHS UMITYJIbCa M 3aKOH COXPaHEHMS 3HEPTUH JUI aOCOTIOTHO HEYNPYToro yaapa.
CKOpOCTh mIapuKa MpH MPOXOKICHUH MTOJIOKEHHUS PaBHOBECHS (BBIBOI).

MoMeHT UHEpLUHU MaTepUaIbHOW TOYKH, TBEPAOIO Teja.

IIneqo cuibl. MOMEHT CHIIBI.

OCHOBHOM 3aKOH JAHaMHWKH BpallaTCJIbHOIO ABUXKCHHSA TBEPAOIO TCIa.
Kunerndeckas sHeprus U paboTa IpH BpalaTeIbHOM JBUKESHUH.

Teopema IlTeiinepa.

W neanbHblit ra3. YpaBHEHHE COCTOSIHUS HICANBHOTO rasa.

BHyrpenHsis sHeprusi, paboTta HeanbHOTo rasa.

ITepBoe Hauano TepMmoauHaMuKu. [IpUMEHNUTH €ro K U30mpoueccam.
Ammnabarnueckuii pornecc (I-oe Havyano, ypasnenune Ilyaccona).

IToxkazarens amuadatel. Yncno creneHei cBoOos! i, Terutoemkocta Cpu CV.
SIBneHns nepeHoca.

IIpupona Bsi3kocTu. I'pagueHT CKOpOCTH.

YpaBHeHHE BA3KOCTH (3aKOH HBIOTOHA).

Koaddumnument Bs3kocTr (BBIBOA pacdeTHON (HOPMYIIBI).

Uucno PeiiHonbaca. Bpems penakcanuu.

IIpoBOJHUKH B 3NIEKTPUYIECKOM TOJE.

OJIEeKTPOEMKOCTh ITPOBOTHHKA.

KonneHncarop. DneKkTpoeMKOCTb MIIOCKOTO KOHAEHCATOPa (BBIBON).
ONEeKTPOEMKOCTH MapajelbHO U MOCIEA0BaTEIbHO COSAMHEHHBIX KOHIEHCATOPOB.
OnekTpuueckas cxema 1o U3MEpPEHHI0 eMKOCTH KOHJIeHcaTopa (Ha3HaueHHEe BCEX JIEMEHTOB).
XapaKTepHCTHKU 3JIEKTPUIECKOTO TOKa, 3aKkoH OMa B anddepeHnaisHoi hopme.
3aMKHYyTas dNIEKTpUIeckas memb. 3akoH OMa B HHTETpabHOH Gopme.

3axoH Jxoyms-JIeHIia B mHTErpansHoi hopme.

®usnueckuii cmeica DJC.

ITone3Hast MOIIHOCTB, €€ 3aBUCUMOCTb OT conpoTuBieHus R. Ycnosue Makcumyma.
Hal’lpﬂ)KCHHOCTI) T10JI4. HOTCHHI/IaJ'I. CBs13b MCXITY HUMHU.

CHIIOBBIE U OKBUITOTCHIUAJIBHBIC MMOBEPXHOCTH ITOJIA TOUCHHOIO 3apaaa.
OCHOBHBIE AJIEMEHTHI AIEKTPOHHO-TY4EBOH TPYOKH (depTex).

CKOpOCTb ANIEKTPOHOB, TPOIIEAIINX BTOPOi aHo . BeiBo1 opMyIbI.

TpaexTopus 3/IEKTPOHOB B IPOCTPAHCTBE OTKIOHSIOIIUX MJIACTHH.

Jumnons. Ilnedo nunomnst. DAEKTpUUECKUA MOMEHT JUIOJIS.

SIBneHne monspu3anny IU3NIEeKTpUKa. BekTrop monspusanum.

Du3ndecKri CMBICI TUIEKTPHUECKO MPOHNIIAEMOCTH BEIIECTBA.
CerHeToaNeKTPUKY, X OTINYNS OT OCTAIBHBIX AUAIEKTPUKOB.

T'ucrepesuc. [Tokasate Ha netie rucrepesuca Joct. (wmu Poct.) u Exospir.

2 cemecTp:

51
Cpembl.

52

53

. BeKTOp MarHUTHOM WHAYKOWHW, HANOPSHKCHHOCTb MArHuTHOIO II0JIsI, MarHuTHasA I[IPOHUIAEMOCTDH

. 3akoH buo-Cagsapa-Jlamnaca.
. Bektop wHAyknmu B MarHUTHOTO MoJisi OECKOHEYHO JUIMHHOTO MPSMOJUHEHHOTO MPOBOJHHKA C TOKOM

I (dbopmyma).

54

. Bextop nHaykiun B MarHuTHOTO OIS U1t OTpE3Ka MPOBOAHMKA ¢ TOKOM ((opmyra).



55. BekTtop MHAYKIMU B MarHUTHOTO MoJIs B LIGHTPE KPYroBOro Toka ((popmyrna).

56. Uto Ttakoe marHeTpoH? Ero cxema (Buz cBepXy).

57. Iloka3aTh Ha cX€ME MarHeTpOHA HAIPAaBICHUE BEKTOPOB:

a. V — CKOpPOCTb JJIEKTPOHA,

b. B — BekTOp MHIYKIMY 115 F0O0TO HAIIpaBIIEHHs TOKa,

Fn — cuna Jlopenna.

58. M300pa3nuTh TPaEKTOPHUIO AIEKTPOHOB B MAarHETPOHE IIPU PA3IMYHBIX 3HAUCHUSAX TOKOB B COJICHOUJIE.

59. 3axoH Amrepa.

60. Cuna Jlopenna.

61. SIBnenue snexTpomMaranTHON mHAYKIMA. Onpenenenue. [Ipasmmo Jlenma.

62. 3akon Dapages, €ro BHIBOI.

63. Toxku mpH 3aMbIKAHWUHM W pa3MbIKaHWW Lenu. Senerne camomHaykuuu, OAC CcaMOMHIYKITUH
(bopmyra).

64. IHAyKTUBHOCTh KaTyIIKU. B3auMHas HHAYKTUBHOCTh KaTyIlIeK.

65. BuxpeBble Toku. Bpennbl oHu wmim mnonesnsl? Ilouemy cepredHHKH TpaHC(OPMAaTOPOB HE JENaroT
CIUTIOIIHBIMU?

66. Mexanndeckue Oerynue BOJHBI: IIOTIEPEYHBIE U ITPOIOJIBHBIE.

67. YpaBHeHHe Oerymiel BOJIHBI.

68. CKOpOCTh ONEPEYHOMN U MPOIOJIBHON BOJIH.

69. CBsI3b IIMHBI BOJHBI, CKOPOCTH M YaCTOTHI OETyIIeH BOJHEL.

70. Crosturie BOTHBI, UX MPHHIUNNAIBHOE OTIINYHE OT BCEX APYTHX BUIOB BOJH.

71. YpaBHeHHE cTOSUEH BONHEBL [IydHOCTH M Y3IIBIL.

72. Kakue CBETOBBIC BOJHBI ABISIOTCS KOTEPEHTHBIMU?

73. UnTepdepeHIyst . onpeaeicHue.

74. T'eomeTpuyeckas M ONTHYECKas [UIMHA IIyTH, ONTHYECKas pa3HOCTh XOJla, YCJIOBHS MaKCUMyMa H
MHUHHAMYMA.

75. YcranoBka A «kosery HetoToHay, X0/ Jiydel B Hell.

76. IlpakTyeckoe NpUMEHEHHE SIBJICHUSI MHTep(EepeHIINN CBeTa.

77. udpakius cBera, OnpeacicHHe.

78. IIpunuun I'toitirenca — @penens.

79. ®pOHT BOJIHBI TOYEYHOTO U OECKOHEYHO YaJICHHOTO HCTOYHHUKOB, PHCYHOK.

80. Meton 308 @penenst I KPYIIIOTO OTBEPCTHS. YCIOBUS MakCHMyMa W MHHHMyMa B TOuke M sKpaHa.

81. Merox 30H 17151 LM, YCIOBUSI MAKCUMyMa U MUHHMYMa.

82. Bueninuii hotoaddexT, onpeaeacHue.

83. YpaBuenue doroaddexra.

84. 3akons! horoaddekra.

85. YcrpoiictBo (oTosnemeHTa.

86. [IpuHIUT paboThl POTOANICKTPOHHOTO YMHOKHUTEIIS.

87. Mopnemn aroma Tomcona, Pesepdopaa, bopa.

88. IloctynaTtel bopa u npoucxoxaeHue THHEHUaThIX CIEKTPOB.

89. Nmeercs nu Kakas-mMO0 CBA3b MEXIY YacTOTOW OOpaIleHHs JIEKTPOHa BOKPYT sIpa aToMa BOJOPOAa
1 4aCTOTOM €ro U3IydeHHs?

90. BriBecTr hopMyIBI IJ1s1 OTMIpEeNIeHIs] CKOPOCTH MIIEKTPOHA Ha n-if opOuTe U paanyca n-if OpOUTHI.

91. OxapakTepn30BaTh M3MEHEHUS KWHETUYECKOH, IOTCHIMAIBHON W MTOTHOW SHEPTHIl AIIEKTPOHA B aTOME
IIPU €T0 YOAJICHUH OT sIIpa.

92. Uro Takoe BaJICHTHAs 30HA, 3alpelieHHas 30Ha U 30Ha IPOBOIUMOCTH?

93. Kakue monynpoBOJHUKH Ha3bIBAIOTCS COOCTBEHHBIMH, a KAKUE — MPUMECHBIMU?

94. Ot 4Yero 3aBUCHT KOHICHTpalusi CBOOOJHBIX HOCHTENIEH 3apsaa B N-TMOJYNPOBOJHHKE U B p-
TIOJTYITPOBOAHUKE?

95. OcoOeHHOCTH TeMIIEpaTypHOI 3aBUCUMOCTH 3JIEKTPOIPOBOAHOCTH TIOJIYPOBOIHUKOB.

96. OcoOEHHOCTH TEMITEPaTYPHOH 3aBUCHMOCTH 3JIEKTPOIIPOBOJIHOCTH METAJIOB.

97. Iornomenne, CIOHTAHHOE W BBIHY)KACHHOE M3ITydCHHSI.

98. OCHOBHBIE KOMIOHEHTHI ONTHYECKOTO KBAHTOBOTO reHeparopa. OXapakTepH3oBaTh HX.

99. Kakoe cocTosiHUE cpelbl Ha3bIBaeTCS HHBEPCHBIM?

100. ITouemy cMech remusl M HEOHA SIBICTCS XOPOIIeH akTHBHOM cpenoit mist razoBoro OKI™?

101. OTaraus ma3epHOTO M3MYIEHUS OT JI000TO IPYroro M3TydeHHs.

[IpumMepHbIe paKTHUECKUE 3a1a4M (334aHUSA) U CUTYaIlUH:
Kommnerennusa OIIK-4:

1 cemectp:
1 3amawa: KameHp OpollleH BEpTHKATBHO BBEPX C HAYaJBHOW CKOPOCTHIO . [0 HCTEYCHHH, KaKOTrO
BpEMEHM HaxoauTcsi Ha Bbicore ? Hailtu ckopocTb kamHs Ha 3TOM BbicoTe. CONpPOTHUBIEHHEM BO3IyXa



npenebpeus. [IpuHATE .

2 3amava: Jluck paavycoM BpallaeTcsl COIVIACHO ypaBHEHHIO , TAe , , . OmpeaenuTh TaHTeHLIUAIBHOE,
HOpMaJIbHOE U MIOJHOE a, YCKOPEHUS TOUeK Ha OKPYKHOCTHU JUCKA JUISI MOMEHTA BPEMEHH .

3. 3apava: [TnotHoCTh rasa p npu masneHun p = 96 klla u Temne—parype t = 0°C paBna 1,35 r/n. Haiitu
MOJISIpHYIO Maccy M rasa.

4. 3amava: OnpenenuTd naBienns pl u p2 raza, cogepkamero N = 109 monexyn u umeromiero ooseM V =
1 cm3, npu temneparypax T1 =3 Ku T2 = 1000 K.

5. 3amada: K 6arapee ¢ 3JIC € = 300 B BxirodeHs! aBa miIockux KoHmeHcaropa eMkocTssMu Cl = 2nd u C2
= 3n®. Omnpenenute 3apsx Q u HanpspkeHne U Ha IUIACTHHKAX KOHJCHCATOPOB IIPH IIOCIENOBATEIBHOM M
MIapaJIEIbHOM COEANHEHUSX.

6. 3amaua: /IBa OIMHAKOBBIX 3apsDKEHHBIX IApa HaxonATcs Ha paccrosHun . Cuima OTTaIKUBaHBS
mapoB . Ilocie Toro kax Imapsl IpUBENH B CONMPHUKOCHOBEHHE W YHAIMIN JPYr OT JIpyra Ha IpekHee PacCTOsSHHE,
CHJIa OTTAJIKMBaHbS BO3poOcia M CTaja paBHOW . Berumcnuth 3apsaasl ql um g2, koTopsle OBIIM Ha Iapax g0 HX
COIIPUKOCHOBEHHMS. J[naMeTp 1apoB CYUTATh MHOTO MEHBIINM PACCTOSIHUS MEXy HUMHU.

7. 3ajmada: OJEeKTpUYecKOoe I0oJIe€ CO3[4aHO JBYMsS TOUYCYHBIMU 3apsiaMH W, HaXOAALIMMHUCA Ha
paccTosiHUM  ApYT oT Apyra. OnpeaenuTs HampsDKEHHOCTh MONS B TOYKE, YAAJICHHOW OT MEpBOro 3apsija Ha U OT
BTOPOIO HA .

8 3amava: Ha kxoHmax memHoro mpoBoma umHOW 1 = 5 M momnepxkwuBaetcs HampspbkeHme U = 1 B.
OmnpenenuTs INIOTHOCTH TOKA | B TIPOBOJIE.

[TpumepHbIe pakTUYeCKre 3a1a4n (3aJaHNs) U CUTYaIUH:
Komnerenmms OITK-4:

2 cemecTp:

1. 3agaga: DyeKTpOH B HEBO30OYXKICHHOM AaTOME BOJOPOJa JBHXKETCS BOKPYT sapa IO OKPYXKHOCTH
paauycoM . BblUMCIMTE MarHUTHBIE MOMEHT 53KBHUBAJIEHTHOTO KpPYroBOIO TOKA M MEXaHMYECKUH MOMEHT M,
JEUCTBYIOIIMI Ha KpYyroBOM TOK, €CAM aTOM IIOMELIEH B MAarHUTHOE I0Jie, JMHUU WHOYKIUU KOTOPOIO
TTapaJuIeIbHBI TNIOCKOCTH OPOUTHI AJIeKTpoHa. MarHuTHast MHAyKuus B momst pasHa 0,1 T

2. 3agaqa: [lo TOHKOMY NpPOBOAHUWKY, M30THYTOMY B BH/E NPABWJIBHOTO IIECTHYrOJbHHKA CO CTOPOHOH a
=10 cm, uget Tok [ =20 A. OnpeenuTe MArHUTHYIO HHAYKIWIO B B IIEHTpe MeCTHyroNbHAKA.

3. 3agada: B omHOpomHOM MmarHuTHOM moje ¢ mHmykimedr B = 0,01 Tn momemeH mpsiMoil MpPOBOJHUK
mmHor 1 = 20 cm (momBomsiKe MPOBOAAa HAxoAsATCs BHe moiist). Ompemenuts cwity F, melcTBylomyr0 Ha
MIPOBOJIHHK, €CIM MO HeMy TedeT TOk I = 50 A, a yroix ¢ MeXIy HampaBlIeHHEM TOKAa W BEKTOPOM MAarHUTHOMN
HHAYKIHU paBeH 30°.

4. 3apmava: OnTudeckas pasHOCTh XoAa [] JIBYX WHTep(EpUPYIOIIMX BOJIH MOHOXPOMAaTHYECKOIO CBETa
pasna 0,3 A. Onpenenuts pa3HOCTh (a3 [ o.

5. 3amava: OrmpenenuTtb 3HEPruio (QoToHa €(POTOHA, COOTBETCTBYIOIIETO BTOPOM JIMHUM B TEPBOM
nHdppaxpacHoi cepuu (cepun Ilamena) aroma Bogopoza.

6. 3amaya: Kakylo gacTh Macchl siipa HEWTPAJIBHOTO aToMa IUIYTOHHSI COCTaBIISIET Macca €ro 3JIEKTPOHHOH
00omouku?

7. 3amava: Pammyc BTOporo temHoro koibla Heiorona B orpaxkeHHOM cBete 12 =0,4 mm. Onpenenutsb
pamuyc R KpHBH3HBI NIIOCKOBBIMYKJIOW JMH3BI, B3ATOM IS OINBITA, €CIM OHA OCBEIIACTCS MOHOXPOMATHYECKHM
CBETOM C JUIMHOM BOIHEI A = 0,64 MKM.

8. 3amaua: Onpenenuth SHepru0 € (OTOHA, UCIMYCKAEMOTo IPU MEepeXoJie IEKTPOHA B aTOME BOJIOPOAA C
TPETHETO SHEPTeTUUECKOTO YPOBHS Ha OCHOBHOM.

9. 3agaua: Onpenenuth NEPBBINA MOTCHIMAT BO30YXAeHUS @1 BOAOpoOaa.

10. 3amava: 3ByKOBbIe KoyieOaHMs, MMEIOIIME YacTOTy M aMIUIMTYLy , PaclpoCTPaHSIOTCS B yHNpyrou
cpene. nuna Bonns! . Haiitu: 1) ckopocTs pacipocTpaHeHus BOMIH; 2) MAKCUMaJIbHYIO CKOPOCTb YaCTHUI] CPEIBL.

[TpumepHbIe BOMPOCHI IS IIOATOTOBKU K MPAKTHICCKUM 3aHATSIM:
Komnerenmms OITK-4:

. Kakne ocHOBHBIE 3aKOHBI U SIBIICHHSI HCIIOJB3YIOTCS B JaHHOU 3a1ade?

. KakoB ¢usndeckuii cmbich 3agaun?

. Pacckasatp xoJ1 perieHus 3agaqu.

. [Touemy 1pH peLieHUH 331241 UCIIOIB3YEeTCsl Onpe/ieneHHas popmyina?

. Kak BeiOupaetcst popmysa ams perreHus 3aaaun’?

. MosxeT im OBbITh ipyroe pelieHue 3a1aum?

. MOXHO JIM MHTETPaIBbHOE PEUICHUE 3a1a4H 3aMCHUTh TU(PPepeHIIMATEHBIM?
. Kakue Monenu ucmons3yroTess pu penieHuH 3a1a4un?
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9. Kakue momymieHus CenaHbl IPU PeLIeHUH 3a1a4n?
10. Kaxas pa3mepHOCTh IPUMEHEHA NPH peIIeHUH 3a1a4un?

ITpuMepHBIii epedeHb BOIIPOCOB K IK3aMEHY:
Komnerennusa OIIK-4:

1 cemectp:

1. Tpaekropus nemwkenus. [lepemerienne. CKOpOCTb. YCKOpPEHHE.

2. BpamarensHoe nBuxeHHe. YrioBas ckopocTh. llepuox W dactora BpallleHus. YTIJIOBOE
YCKOpEHHE.

3. WHeprmanbHble CHCTEMBI OTcueTa. 3akoHbl HploTOHA.

4. Cuna TpeHUSs TIOKOsI, CKOJIBKESHUS U KaueHHsI.

5. Nmmynsc. 3aK0H cOXpaHEHUS UMITYJIbCA.

6. enTp mMacc. 3aKOH JBMKEHUS LIEHTPA Macc.

7. VYpaBHeHMEe OBIDKEHUs Tena nepeMeHHoi Maccsl. dopmyna [{uomkoBckoro.

8. Oneprust. Paborta cuina. MoniHocts. Kunernueckas sneprusi.

9. [MotenuuansHas sHeprus. CBsi3b MEXAY KOHCEPBATUBHON CHUJION M MOTEHIMAIBHOW SHEpPrueu.
[oTeHnmanbHBIC TIOTIA.

10. [MomHast MexaHWYecKas OJHEPTHS CHCTEMBL. 3aKOH COXpAaHEHHE MEXaHHYCCKOH HHEPTHUH.
KoHcepBaTuBHBIE U JUICCUTIATUBHBIE CHCTEMEI.

11. Coynapenue Ten. AGCOIOTHO yIpYyruil ynap. AOCOIIOTHO HEYHnpyruil ymap.

12. Mowment nnepuuu. Teopema lteitnepa. MOMEHTBI HHEPLMM TBEPABIX TE.

13. Kunernueckast sHeprusi Bpamienus. MomeHT cuibl. PaGota mpu BpalieHuu Tena. YpaBHEHHE
JUHAMUKY BPAIIaTeIbHOTO IBIKEHHS TBEPAOTO Tea.

14. MoMeHT uMITynbca. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCa.

15. T'upockomn. ['mpockonmyeckuii a3dekr. [Ipeneccus rupockorna.

16. Hedopmanust tBeproro tena. Monyns FOnra. 3akon ['yka. IloTeHnuanpHas SHeprus ynpyroro
CTEPIKHSL.

17. 3akoH BceMupHOro tarotenus. Cuna Tspkectd. Bec.

18. ITome Ttsarotenus. Pabora B mone TsaroTeHus. [loTeHIumambHAs SHEpPrus Teja B IOJIE CHIIBI
TaroTeHus. KocMuueckue CKopoCTH.

19. HewuneprmansHaeie cucTeMbl oTcueTa. BTopoit 3akoH HbroToHa mis m000W CHCTEMBI OTCYETa.
Cuitel HHEPLINH.

20. Jasnenne xuakoctu. 3akoH [lackans. TeueHue >kuaKoCcTH. YpaBHEHHE HEPa3pPhIBHOCTH.

21. VYpasHenne bepuymm. CkopocTh UCTEUEHHUS )KUIKOCTH uepe3 oTBepctrue. Gopmyna Toppuueniu.

22. Bsskocth. Pexumbl Teuenus sxkuakocted. Uucnmo PeiviHonbiaca. [[BrkeHue Tena B BSI3KOM
xuakoctu. 3akoH Ctokca.

23. Ipeodpaszosanust [anunes. [IpaBuiio CIOXKEHHS CKOPOCTEH B KIIACCHYCCKON MEXaHHKE.

24. OCHOBBI CIIEIMAIBHOW TEOPUH OTHOCHUTENBHOCTH (TocTynaThl JifHiureiHa). IIpeobpasoBanus
Jlopenna.

25. OIHOBPEMEHHOCTb COOBITHH, [UTUTEIBHOCTE COOBITHH, IJIFHA T B pAa3HBIX CHCTEMaX OTCUETA.

26. OCHOBHOM 3aKOH pENSTUBUCTCKOM JUHAMHKA MAaTEpUAIbHOM TOYKM. 3aKOH COXpaHEHHs

PENSATUBUCTCKOTO HMITYJIbCa. 3aKOH B3aMMOCBSI3M Macchl W 3Hepruu. COOTHONICHHWE MEXKAY MONHOW SHEpruei u
HMITYJI6COM YaCTHIIBL.

27. TepmomuHaMudeckne MmapaMeTpsl (IapaMeTpsl COCTOSHUS: TEMIIeparypa, AaBJCHHE, yAEIBHBINA
00beM). MmeanbHblil ra3. YpaBHEHUE COCTOSHUS HaeanbHOro ra3a (ypasHenue Kianeiipona — Mengesneesa).

28. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETUYECKOW TEOPHUH HJaNbHBIX Ta30B. CpeaHss
KUHETUYCCKAA SHCPTUA MMOCTYNATCIIBHOT'O ABUKCHUA.

29. 3akoH MakcBemia O pachpeAeieHHH MOJEKYT HJIeaJbHOr0 Ta3za IO CKOPOCTSIM M DHEPIusiM
TETJIOBOTO JIBHIXKEHUSI.

30. SIBneHns mepeHoca B TEPMOJMHAMUYECKH HEPABHOBECHBIX CHCTEMax (TeIIONpOBOJHOCTS,
T Qy3usi, BHYTPCHHEE TPCHUE).

31. Buyrpennss saeprus. 3akoH bomsiMana 0 paBHOMEPHOM paclipelleIicHUH SHEPTUH 110 CTEIICHIM
cB0OOBI MOJIeKyl. [lepBoe HaYamo TePMOIMHAMUKH.

32. TemnoeMKoCTb. YaenpHass M MOJISIpHAs TEIUIOEMKOCTb. YpaBHeHHe Maiiepa. Ilokazareins
annadaTel.

33. W3oxopHslii mporecc. M3o06apHbIil poriecc.

34, N3otepmudeckuii mporece. AquabaTnyeckuil mporece.

35. KpyroBoit mponecc. OOpatuMble W HeoOpaTHUMbIe Mporecchl. TepMuueckuil Kod3(hGHIUEHT
TIOJIE3HOT'O IEHUCTBUSL.

36. Ourponus. Hepasenctra Kiaysuyca. Bropoe u TpeTbe Hadana TepMOJIMHAMUKHY.

37. TernoBele naBuratenu u xonoxwibHble MamuHbl. Llukn Kapuo. Tepmuueckuit xoaddurmeHt

1oJIe3HOro AercTBus nukia KapHo.



38. Peanpnpie rasel. Paborta cui B3auMOIEHCTBUS M MOTCHIMANBHAS SHEPTUsS MOJEKYJ. YpaBHEHUE
Ban-pnep-Baansca. 3otepmbl Ban-nep-Baanbca.

39. Buytpennsis sHeprus peanpHoro raza. Dddekr Ixoyns — Tomcona. CoxmkeHUE ra3oB.

40. [ToBepxHoctHoe Harsbkenue. I[loBepxHocTHast osHeprusi. Koad¢uumeHT mNOBEpXHOCTHOTO
HaTsDKEHUS.

41. CmauuBanue. KpaeBoil yron cMaunBaHuUsl.

42. JlaBieHue moJ HMCKPUBIEHHOM IMOBEPXHOCThIO xuakoctu. Popmyna Jlammaca. KanusuisipHele
SIBTICHUSL.

43. Trepaslie Tena. Kpucrammmyaeckas pemnreTka. DIeMeHTapHas sUeiKa.

44. JedexTs! B KpuCTaIIIaX.

45. TemnoemMkocTh TBepABIX Tel. 3akoH Jlrononra u [1TH.

46. ®azosslie niepexons! | u Il pona. Jluarpamma cocrosiaus. YpaBHenue Kmaneiipona — Knaysuyca.

47. DnexkTpuuecKuit 3apsj. 3aKoH cCoXpaHeHus 3apsaa. 3akoH KymnoHa.

48. ITocTosiHHOE AMexTpudeckoe mosie B Bakyyme. HampsbkeHHOCTB anekTpudeckoro mosst. ITpunimn
CYINEPIO3ULIUHU TOJEH.

49. Teopema Octporpanckoro-I'aycca ajst a1€KTPOCTATUYECKUX MOJIEH.

50. PaGora onekrpuueckoro moms 1O ImepeMmemieHuio 3apsiga.  [lorenmman moms.  CBs3b
HaIlpsDKEHHOCTH M MTOTEHIMAIa OIS

51. Hunexrpuku. [locTostHHOE AneKTpHUdeckoe 1moiie B BeniecTBe. CBOOOIHBIE M CBSI3aHHBIC 3apsbl B
JIVJIEKTPHUKaX. BekTop momsipusanun. DIeKTpUIecKoe cMeleHne. JuaneKTpuieckast pOHUIIAEMOCTb CPEIb.

52. OnexkrpoeMKocTh. KoHIEHCATOPEI. DHEPTHS 3IEKTPOCTATHIECKOTO OIS,

53. [IpoBOAHUKHM B CTallMOHAPHOM 3JIEKTPHYECKOM TMOJ€. DHEPrHus YEAWHEHHOTO 3apsKEHHOTO
IIPOBOJIHHKA.

54. ITocTosAHHBINA 3MEKTPUYECKUN TOK. DIEKTPONPOBOIHOCTh H 3JIEKTPOCONPOTHBICHHE METAJLIOB.
3akon Oma B nuddepeHuansaoit Gopme.

55. Pa3HocTh moTeHNMANOB. DNEKTPOABIDKYIIas cuna. HampsokeHue.

56. PaboTa 1 MOITHOCTB MTOCTOSIHHOTO TOKAa. 3akoH Jxoyns-JIeHna.

57. 3akon OMa 1y1s1 HEOJJHOPOHOTO ydacTka nend. [Ipasnna Kupxroda.

58. Teopust 3NMEKTPONPOBOJHOCTH METaIOB. PaboTa BBIXO#A 3JEKTPOHOB M3  METAIJIOB.
OMHCCHOHHBIE SIBICHUS.

59. l"azoBb1it paspsan. Buael razosbeix paspsaos. [lnazma.

[IpumepHBIil IepedyeHb BOIPOCOB K IK3aMEHY:
Komnerenmms OITK-4:

2 cemecTp:

1. MarnutHoe nosie. MarHuTHas MHAYKLIUSA. BekTop HampsyKeHHOCTH MarHUTHOTO mojs. 3akoH buo
-Cagapa-Jlanaca. IIpuHIMI Cynepno3UIMY MarHUTHBIX MOJIEH.

2. JeiicTBre MAarHUTHOTO TOJIS HA ABMOXKYILMICS 3apsl. 3akoH Amrepa.

3. Hupxynamus BeKTOpa HMHAYKIMM MAarHUTHOTO MO B BaKyyMe. 3aKOH IOJIHOTO TOKa JUIs
MarHUTHOro nojs. MarHutHoe nosie CoIeHOuAa.

4. [Totok BexkTopa MarHUTHOM uHAYKUMH. Teopema [aycca Ui MarHUTHOTO — IOJIA.
[oTokocuennenue.

5. Pabora 1o nepemenieHuro MPOBOAHMKA ¥ KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

6. OnexrpomarautHas nHAYKOus. 3akoH Dapanes. [Ipasuio Jlenna. Buxpesbie TOKH.

7. WnpyktusHOCTh. CaMomHAyKIWs. B3anmuas naaykuus. TpanchopmaTopsl.

8. OHeprus MarHUTHOTO TIOJIA.

9. Hamaranmuensocts. MarautHasi BOCHPUUMYHUBOCTb. MarHuTHas MPOHUIIAEMOCTh. 3aKOH IOJHOTO

TOKa JJI1 MAarHuTHOT'O I10JIs1 B BEIICCTBE.

10. Juamarnervuxu. Ilapamarneruku. GeppoMarHeTHKy.

11. VYpaBHeHus: MakcBeiia JUist 31eKTPOMAarHUTHOTO TOJIS.

12. I'apmonnueckue konebaHus. BonHoBoe ypaBHEHHME TapMOHHMYECKHX KojieOaHWi. DHeprus
MEXaHWYECKUX KOJICOaHHH.

13. Tapmonudeckuit ocrmuaTop. MaTeMaTideckuii 1 GU3NIeCKU MasITHUKH.

14. CB0OOHBIE TAPMOHUYECKUE KOJIeOaH!sI B KOJIeOaTeIbHOM KOHTYpE.

15. CrnoxeHne rapMOHUYECKHX KonieOanmii. buenue.

16. CBoboxHbIe 3aTyxatonie konebanus. nddepennuansaoe ypaBHEHHE CBOOOJHBIX 3aTyXaOIIIX
konebanuii. Koaddunment 3aryxanus. [lepuon 3aTyxaromux koiaeOaHn.

17. IIepemeHHBII TOK Uepe3 CONPOTUBIICHHE, KATYIUKY MUHJIYKTUBHOCTHU, HJIEKTPOEMKOCTb.

18. Pe3onanc nanpspkenuit. Pesonanc TokoB.

19. MouHocTb, BblIEIsEMAsl B LENIX IEPEMEHHOIO TOKA.

20. Ynpyrue BomnHbl. [IpomosibHBIE M IONEpevHBbIe BOJHBL YpaBHeHHE Oerymieid BoiHbl. DazoBas

CKOpOCTb. BomHOBOE ypaBHEHME.
21. I'pynmoast ckopocts. CBsi3b MeXAy (a3oBOH U IPYNIIOBOH CKOPOCTHIO.



22. [MpuHuun cyneprnosuuuu. MuTepdepeniys BojH.

23. Cros4ne BOJIHBI.

24. 3ByKOBBIC BOJHBI. DddekT JJomnepa B akycTUke.

25. OnexTpoMarHuTHbIe BOJHBL. JnddepeHnyaisHoe ypaBHEHHE AJIEKTPOMArHUTHOM — BOJIHBL.
DHeprus 3EeKTPOMarHuTHIX BoJiH. Bektop YmoBa-Iloiitunra.

26. I'eomerpuueckas onTuka. 3aKOH OTPaKE€HUs, 3aKOH IpenomiieHus. ToHkue IuH3bl. DOTOMETPHSL.

27. KorepentHOCTh  cBeTOBBIX  BOJH. HTepdepeHmmss cBeTa OT JABYX  MCTOYHHKOB.
WHTtepdepeHnnonHble yCIoBUS I pa3HOCTH (a3 M pa3HOCTH XOa.

28. Mertons! HaOmoaeHU nHTEpPepeHnnn cBera (Ounpusma Openens, onsiT FOHTa)

29. WnuTepdepeHnys B TOHKUX TUICHKaX. BRIBoA (opMynbl Ui ONTHYECKONW Pa3sHOCTH XOJa Jydeid B
TOHKOMH IIJIEHKE.

30. Judpaxuust ceera. [Mpunuun [Nolirenca-®Openens. Merox 3on @penens. [udpakuus cBeta Ha
KPYIJIOM OTBEPCTHH, OT KPYIJIOTO AUCKA.

31. Hudpaxiust @payHrodepa Ha y3Koi 1iean U Au(HPaKIMOHHON pEIIeTKe.

32. Judpaxuust peHTreHOBCKMX Jiydeil. Yciosue Bymbda-Bparros. [Ipumenenue nudpaxuuu
PEHTTEHOBCKOTO U3Ty4eHHUS.

33. Jucnepcus cBeTa. DNIEKTPOHHASL TEOPHsI TUCIIEPCUU CBETA.

34. O¢dexr donnepa. U3nyuenne Basnunosa-Uepenkosa.

35. EcrectBeHHbIi U noaspu30BaHHbIi cBeT. 3akoH bproctepa. 3akon Maitoca.

36. JBoitHoe nyuenpenomiuenue. Ilonspuszauus cBera Npu ABOMHOM JydenpesnomieHud. Bpamienue
IUTOCKOCTH TOJISIPH3ALIMH B ONTHYECKH aKTUBHOM BEILIECTBE.

37. XapaKkTepUCTHKH TEIJIOBOTO M3nmydeHus. 3akoH Kupxroga. 3akon Credana- bomprmana. 3akoH
cMmenieHns Buna. 3akon Panes—/xunca. Yiprpaduoseroas katactpoda.

38. ®opmyna [nanka. 3akoHBI TEIJIOBOIO U3NIy4eHHs M UX ToyydeHue u3 ¢popmyssl [Inanka.

39. OnTuyeckas MUPOMETPHSL.

40. 3akoHbl BHemIHero Gotodddexra. BonprammnepHas xapakrepucTuka (OTOTOKA. 3a/iep KUBArOIIHNA
noreHuuan. Tok HacelieHus. Pabora BbIxonma. VYpaBHeHue OitHmreiiHa s ¢orosddexra. Kpacnas rpanuna
¢doroaddekra.

41. ®otonsl. JlaBnenne ceera Ddpexr Komnrona.

42. Omebitel Pesepdopna. Ilocrymater Bopa. Crnekrp atoma Bomopona mo teopun bopa. @opmyna
banemepa.

43. KoprryckymsapHo-BoTHOBOH myanm3M BemiecTBa. [{nmnHa BomHEI Ae-bpoiind. DkcriepruMeHTa bHbBIC
JIOKa3aTEeNILCTBA BOJTHOBBIX CBOWCTB YaCTHII.

44, CoorHorieHne HeomnpeaeaeHHocTed ['elizenOepra. BbIBog COOTHOIICHUST HEOMPEISICHHOCTEH Ha
OCHOBE BOJIHOBBIX CBOMCTB YaCTHII.

45. VYpasuenue llpenunrepa. dusudeckuit cmbicn ncu-¢pyHkuun. Pemenne ypasHenus lllpenunrepa
JUTsE OECKOHEYHO-TITYOOKO# MOTECHIIMAIBHOU SMBI.

46. [MorenuuaneHblit 6apbep. TyHHenbHBIH Y dexT. [[apMOHUYECKHH OCHHILIATOP.

47. KBanTOBO-MexaHuueckass Mofenb aroma Bojopoaa. KsaHToBele uncna. CHUH 3IEKTpOHA.
[paBuna or6opa.

48. CroHTaHHOE U BBIHYXIECHHOE H3ITydeHHe. Jlazepsl.

49. OHepreTuueckne 30HBI B KpHcTamax. CTpyKTypa SHEPreTHYeCKMX 30H METaJlIoB,

TTOYIIPOBOAHUKOB W IUANEKTPUKOB. [lomynpoBogaukn (coOCTBeHHBIE M IpuMecHBIe). CTPyKTypa DHEPreTHYEeCKUX
30H IPUMECHBIX ¥ COOCTBEHHBIX TTOJIyIIPOBOIHHKOB.

50. DOTONPOBOAUMOCTD MOIYIPOBOJAHUKOB. DOTONFOMUHECLICHIINS.

51. Tepmoanekrpudeckue siBaeHus. KoHTakT AByX MeTayuoB. KOHTaKkT MeTaimia v MOITynpoOBOIHHUKA.

O0pa3serr SK3aMEHAIMOHHOTO OrieTa

JlapHEeBOCTOYHBIN TOCYIaPCTBEHHBIH YHUBEPCUTET IyTEH COOOIEHHMS

Kadenpa DK3aMeHalMOHHBIN OmeT No YTBepkaao»
(x911) dusmka u TeopeTnyecKas ®dusuka 3aB. kadenpoit
MeXaHHUKa Cneuunansaocts 10.05.03 [Tsramn C.A., podeccop
1,2 cemectp, 2023-2024 Wudopmannonnas 6e3011acHOCTb 19.05.2023 r.

aBTOMATH3UPOBAaHHEIX CHCTEM
Cnenuanusanust: crienuaianzanus N 9
"Be3onacHOCTh
ABTOMATHU3MPOBAHHBIX CHCTEM Ha
TpaHcnopte" (110 BUIam)




Bompoc Omnpenenuts 3Hepruio € GpOTOHA, MCITYCKAEMOTO MPH TEPEXOe EKTPOHA B aTOME BOAOPOAA C TPETHETO

SHEpPreTUYecKoro ypoBHs Ha ocHOBHOIL. (OIIK-4)

Bonpoc MarautHoe nose u ero xapaxkrepuctuku (OITK-4)

3amaua (3amanue) Ha moBepXHOCTh MeTajula MajgaeT MOHOXPOMATHUECKHHM CBET ¢ AIMHON BOmHBI A = 0,1 MKM.
Kpacnas rpanuna dorosdpdexkra A0 = 0,3 mxm. Kakas nons sHeprum (oToHa pacxonyercss Ha cooOlieHHe
ANIeKTPOHY KuHeTndeckoil sHepruu? (OIIK-4)

[Mpumeyanne. B KkaxIoM  5K3aMECHAIlMOHHOM  Owiere  JIOJDKHBI  HPUCYTCTBOBaTb  BOIPOCHI,

CHOCOOCTBYIOMIMX (POPMHUPOBAHHUIO Y 00YJAFOIIETOCS BCEX KOMIICTCHIIHI 1O JAHHOW AUCITUTLTNHE.

3. TecroBble 3anaHusi. OLeHKa N0 pe3yJbTaTaM TeCTHPOBAHUS.
ITpumepHsble 3aganus TecTa

3amanune 1 (OITK-4)

[MocenoBaTenbHOCTh B MOPSAKE BO3PACTAHUS JUTUTEIBHOCTH
: HC

: MKC

1 MC

c

: MUH

:4ac

3ananue 2 (OIIK-4)

VYKa3aTh NpaBUIIbHBIN OTBET

Hukn Kapno:

1. CocTonT M3 ABYX M30TEPM H IABYX H300ap
2. CocTouT U3 ABYX M30XOp M IBYX M300ap

3. CocrouT U3 ABYX M30TEPM U ABYX ammadat
4. DTO KpPYroBoii mpoiecc

3ananue 3 (OIIK-4):
BBectu npaBUIIBHBIN OTBET € KIaBUATYPhI

[TepBuunass oOmotka TpaHcpopmaropa wumeer ©@1=10000 BUTKOB mpoBOAa ¥ BKIIOYEHA B CEThb
nepeMeHHoro Toka c¢ HampsbkeHueM U1=100 B. Uucno BUTKOB BTOPHYHOI OOMOTKH ®2, €CIIM €€ CONpPOTHBICHUE

r=1 Owm, HanpshxeHne Ha kKoHax U2=4 B, a cuna Toka B Heit [=1 A, OyneT paBHO:

3amanue 4 (OK-4):

YKka3aTh NpaBUIIBHBINA OTBET

3aKOH COXpaHEHHS HIEKTPUIECKOTOo 3apsiaa:

1. B 3aMKHYTOH cHCTEME HEPTHs 3apsAI0B OCTACTCS MOCTOSTHHON

2. B 000 ANEKTPUIECKH U30JIMPOBAHHOM CHCTEME CyMMa 3aps0B OCTAeTCs MOCTOSTHHOM
3. B MHEPIMAJIBHBIX CUCTEMaX OTCYETa CyMMa 3apsiIOB OCTAETCS TIOCTOSHHOMN

4. 3apsii CUCTEMBI HE 3aBHCUT OT CKOPOCTH €€ JABMKCHUS

3anmanue 5 (OI1K-4):

VYKa3zaTh npaBUIIbHBIN OTBET

Cuna, AeWCTBYIOIIAS Ha 3aps[, NBIKYIIUICS B MATHUTHOM TOJIE,
1. oOpaTHO TPOTIOPIIMOHANEHA €TO CKOPOCTH

2. He 3aBUCHUT OT €r0 CKOPOCTH

3. TIpOIOpIMOHANIEHA KBAIPaTy €r0 CKOPOCTH

4. TpsAMO TIPOMOPIIOHAIBHA €70 CKOPOCTH

3ananue 6 (OITK-4):

VYKaxuTe MpaBUIIbHBII OTBET

JusneKkTpuk oTiIn4aercs OT IIPOBOJHUKA TEM, YTO

1. B HEM He BO3HHMKAET pa3fieiCHUs 3apsI0B B NEKTPUIECKOM MOJIe
2. OH COCTOUT U3 HEHUTPAJIBHBIX MOJIEKY], a IPOBOJHUK U3 HOHOB

3. OH He OKa3bIBAcT BIUSHME HA BHEIIHEE AIEKTPUUECKOE MOJIE

4. B HEM NPAKTHYECKU HET CBOOOHBIX 3JIEKTPOHOB

3amanune 7 (OITK-4):
YKkas3aTth NpaBUIIBHBINA OTBET
Jucnepcust cBeTa - 3T0




3aBUCUMOCTD ITOKa3aTeJIsd MPEJIOMIICHUA BEIIECTBA OT YaCTOTHI CBETA
3aBUCUMOCTD ITOKa3aTeJisd NPEJIOMIICHUA OT BEUICCTBA

3aBUCUMOCTDb (ba3030171 CKOPOCTU CBETOBLIX BOJIH OT YaCTOThI CBCTA
3aBUCUMOCTb CKOPOCTHU CBE€TA OT CPEAbL

HET BEPHOT'O OTBETA

ME I S

ITonHBIH KOMIUIEKT TECTOBBIX 3aJaHUil B KOpPIOpaTHBHOI TecToBOi obonouke ACT pasmerieH Ha cepBepe
YUT ABI'VIIC, a takxe Ha caiite YHuBepcurera B pazmene CO JABI'VIIC (oOpa3oBaTenpHas cpela B JIHYHOM
KaOHMHEeTEe MPETIo1aBaTes ).

ITonHBIN KOMILICKT TECTOBBIX 3aJaHHil B KOpropatuBHOU TecToBOM obosouke ACT pasmerieH Ha cepBepe
YUT JABI'VIIC, a takxe Ha caiite YHuBepcurera B pazaene CHO JIBI'VIIC (oOpa3oBarenbHasi cpesia B JIMYHOM
KaOMHETE MPETIoIaBaTes ).

CooTBeTcTBHE MEXKIY OalbHOM CHCTEMOHW M CHUCTEMOH OLIGHMBaHHMS I10 pe3ylbTaTaM TEeCTHPOBAHUS
YCTaHABIIMBACTCS IIOCPEJCTBOM CIIEIYIOIIECH TaOIHIIbL:

OOBEKT [Tokazarenu Orenka YpoBeHn
OLICHKH OLICHUBAHUSA PpE3yNIBTaToB
pe3yIbTaToOB 00yIEeHHUS 0o0ydeHns
OO0yuaroruiics 60 6anoB U MeHee «HeynoBneTBOpUTETHHO» Huskuit ypoeHs
74 — 61 GanoB «YOBIIETBOPUTETIHHOY IToporosslit ypoBeHb
84 — 75 6anmnoB «XopormIo» [ToBrImIeHHBII YPOBEHB
100 — 85 6ammoB «OTnuaHO» Bricokuit ypoBeHb

4. Ouenka orBera 00y4damoLIerocsi Ha BONPOCHI, 3ajJady (3aJlaHMe) 3IK3AMEHALMOHHOr0 OuJjera,
3a4eTa, KypCcOBOr0 NIPOeKTHPOBAHUS.

OrieHKa OTBETA o6y11a101uerocsl Ha BOIIPOCHI, 3aJa4y (3auaHHe) OK3aMCHAIIUOHHOI'O 6I/IJ'I€Ta, 3a4ycTa

DJIeMEHTHI OLICHHUBAHUA CoaepmaHHe HIKaJIbl OCHUBAHUSA

HeynosnerBopurensH | YAOBIETBOPUTEID Xopomuio OTnuyHO
He 3aureno 3adreHo 3adreHo 3adreHo
CootserctBue oTBeToB | [TomHOE 3HaYUTENBHBIC Hes3nauutensHbie [TonHoe
(dhopMyIUpOBKaM HECOOTBETCTBHE 10 MOTPELLIHOCTH. MOTPEIIHOCTH. COOTBETCTBHE.
BOIIPOCOB (33aHUIT) | BCeM BOIIPOCAM.

Crpykrypa, IonHoe 3HaYUTENBHOE HesnauutensHoe CootBeTcTBHE
IOCJICAOBATEILHOCTh U | HECOOTBETCTBUE HECOOTBETCTBHEC HECOOTBETCTBUE KPHUTEPHIO TIPH
JIOTHKA OTBETA. YMEHHUE | KPUTEPHIO. KPHUTEPHIO. KPHUTEPHIO. OTBETE Ha BCE

YETKO, MIOHSATHO, BOTIPOCHL.
TPaMOTHO ¥ CBOOOTHO
M3JIaraTh CBOU MBICIIH
3HaHue HopMaTuBHEIX, |IlonHOe He3HaHME HNmeroT mecTo Hwmeror mecto [Tonnoe
MPaBOBBIX JOKYMEHTOB | HOpPMaTHUBHON U CyLIECTBEHHbIE HECYIIECTBEHHbIE COOTBETCTBHE
Y CIIeUAIIHOM MPaBOBOY 0a3bl U YITyLLIEHUS YIYLIEHUST U JIAHHOMY KpUTEPHUIO
JTUTEPATYPHI CIIELIMAIIEHOM (He3HaHue HE3HAHUE OTJEILHBIX | OTBETOB Ha BCE
JTUTEPaTyphI OoJpInel acT U3 | (EIMHUYHBIX) padOT | BOIIPOCHI.
JTOKYMEHTOB 1 W3 YKClia
CITEITUATBHOM 00s13aTebHOM
JUTEPATYpPHI 110 JTUTEPATypPEIL.
Ha3BaHUIO,

COZIEPKAHUIO
T.J1.).




‘YMeHue yBsA3bIBaTh

YMenue cBsI3aTh

‘YMenue cBs3aTh

YMenue cBsI3aTh

ITonmoe

TEOPHIO C TIPAKTUKOM, TEOPHIO C TIPAKTUKON | BOMPOCH TEOPHH | BOPOCHI TEOPUU U COOTBETCTBUE
B TOM YHCJIC B 00J1aCTH | pabOThI HE Y TIPAKTUKH MPAKTUKH B JIAaHHOMY KPUTEPHIO.
poheCCHOHATIBHOM TIPOSIBIIIETCSI. MIPOSIBIISIETCS OCHOBHOM CnocoOHOCTE
paboThI peaxo. MPOSIBIIAETCSI. HMHTETPUPOBATH
3HaHUS U TMPUBJIEKATh
CBEACHUS U3
Pa3IMYHBIX HAYIHBIX
coep.
KauecTBO 0TBEeTOB Ha Ha Bce OTBETHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHEIE JIOITOJIHUTEIIBHBIE 0OJIBIIYIO YacTh OTBETHI HA Ha BCE
BOIIPOCHI BOTIPOCHI JIOTIOJIHUTENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEIIBHBIE
TperoiaBaTessl JaHbl | BOIIPOCOB BOTIPOCKI BOTIPOCHI
HEBEPHBIC OTBETHI. TperoaBaTesst TIpero1aBaTes. TIpero1aBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIN OTBET HA
JIOIIOJIHUTEIIBHEIE
BOTIPOCHI
MpernoaBaTers.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHUPYETCS Kak CpelnHsst apuMeTHdUecKash pe3yJbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




