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O6CY)KI[€H3. Ha 3aC€JaHnHn MeTO,Z[I/I‘IeCKOﬁ KOMHCCHUH HWHCTHUTYyTA:

[Iporokon ot 25.05.2023r. Ne9

r. CBOOOIHBII
2023 r.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

IIpencenarens MK PHC

2024 r.

Pabouyas mporpaMma nepecMoTpeHa, o0cyskJeHa 1 o1o0peHa asst
ucnoiaHeHus B 2024-2025 yueOHOM Tonqy Ha 3aceqaHuy Kadeapbl

AMWXKT
IIporokon or 2024r1. Ne
3aB. kadenpoii [3t06a T.H.
Busuposanue PII/] 1yis1 ncnosiHeHUs1 B 04epPeTHOM Y4eGHOM roay
Ipencenarens MK PHC

2025 r.

Pabouas nmporpamMmMa rnepecMoTpeHa, o0cykaeHa U 0q00peHa s
ucnoinHeHus B 2025-2026 yueOHOM Tony Ha 3aceqaHuy Kadeapbl

AMIDKT
IIporokon or 2025r. Ne
3aB. xadenpoit [3r06a T.H.
Busuposanue PII/I nJist ucno/iHeHUsI B 04epeIHOM Y4eOHOM roay
[Ipencenarens MK PHC

2026.

PaGouast mporpaMma mnepecMoTpeHa, 00CykJIeHa U o1o0peHa s
ucnoaaenus B 2026-2027 yueOHoM roay Ha 3aceJaHny Kabeapbl

AMWXKT
[Iporokon or 2026 . Ne
3aB. kadenpoii [3r06a T.H.
Buzuposanue PII/I 1y ncnoiHeHUs B 04epelHOM Y4eOHOM roay
IIpeacenarens MK PHC

2027 r.

Pabouas mporpaMma repecMoTpeHa, 00CyxKIeHa 1 0To0peHa [T

ucnoaHeHus B 2027-2028 yueOHoM Toay Ha 3aceqaHny Kadeapol
AMIXKT

[Iporokon or 2027r. Ne
3aB. kadenpoii J[3r06a T.H.



Pabouas nporpamMma qucruiuinHel Orznka

paspaborana B coorBeTcTBHE ¢ PI'OC, yTBEpsKIeHHBIM IpHKa3oM MuHHcTepcTBa 00pa3oBaHust U Hayku Poccuiickoit
®Oenepanun ot 27.03.2018 Ne 218

KBammduxanms HMH2KeHep nyTeil coo01eHns

®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 8 3ET

Yacos 1o yueOHOMY ILIaHy 288 Bubl KOHTPOJS B ceMecTpax:
B TOM YHCJIIC: 9K3aMeHsl (cemecTtp) 3,4
KOHTaKTHast paboTa 118
caMoCTOsITeNbHast paboTa 98
4acoB Ha KOHTPOIIb 72

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Cemectp

(<Kypc>.<Cemec | 3 (2.1) 4(2.2)

Tp Ha Kypee>) HUroro

Henenp 18 16 5/6
Bup 3ansaTuii yin [ PO| vo | PO | vOo PIT

Jlexuuu 32 (32 |16 |16 |48 |48
JlabopaTtopHbie 16 |16 |16 |16 |32 (32
[Ipakruueckue 16 (16 |16 |16 [32 |32
Kontponb 2 2 4 4 6 6
CaMOCTOSITEIIBHO
1 paboThI
B Tom uncrne 2 2 6 6 8 8
WHT.
Uroro ayn. 64 (64 |48 |48 [112 (112
Konrakrnas 66 (66 |52 |52 (118|118
pabota
Cam. pabota 42 |42 |56 [56 |98 |98
UYace! Ha 36 (36 |36 |36 |72 (72
KOHTPOJIb
Hroro 144 | 144 | 144 | 144 | 288 | 288




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-KMHETHUECKOH Teopuu. TepmonuHamuka. OCHOBBI KIIACCHYECKOH CTATHCTUYECKOH (DU3UKH.
ONeKTpOMarHeTH3M»: JINEeKTPOCTaTHKA. 3aKOHBI IOCTOSHHOI'O TOKa. MarHUTHOE IT0JIe B BAaKyyMe U B BEII[ECTBE.
OnexrpomaraetusM. Konebanus u Bomabl: CBOOOIHBIE U BBIHYK/CHHBIC KonebaHus. BonHbl. DnexrpoMarHuTHOE HONe.
Ontuka: BonHoBast ontuka. KBanToBast onTtuka. «KBaHTOBas MexaHuka». KBaHTOBOMEXaHMYECKOE OMMCAHUE TTOBEICHUS
MHKPOYACTHUIL. DIIEMEHTHI SIepHON GHU3NKH M (HU3UKU FITEMEHTAPHBIX YaCTHII.

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

Kon quciumminHer: | b1.0.1.07

2.1 | TpeGoBanus Kk npeaBapUTeJIbLHOIl NOATOTOBKe 00y4aloLIerocs:

2.1.1 | MladopmaTuka

2.1.2 | Xumus

2.2 | JuCuUMILUIMHBI ¥ IPAKTUHKH, JJI51 KOTOPBIX OCBOEHHE JAHHOH TUCHUILINHBI (MOIYJIs1) HEOOXOAUMO KAK
npeauiecTBymouiee:

2.2.1 | TeopeTnueckasi MEXaHUKa

2.2.2 | ConpoTHBIIEHUE MATEPHUATIOB

2.2.3 | 'mapaBiuka U TUIPOJIOTUS

2.2.4 | MexaHuKa rpyHTOB

2.2.5| CrpoutenbHas MEXaHHKa

2.2.6| OcHoBaHuA U (HyHAAMEHTHI TPAHCIIOPTHBIX COOPYKECHUH

2.2.7| be3omacHOCTD KU3HEAEITEIbHOCTH

3. IEPEYEHbDb IINTAHUPYEMBIX PE3YJIIbTATOB OBYYEHHMS IO JUCHUTITIMHE (MO YJIIO),
COOTHECEHHBIX C IIJTAHUPYEMBIMU PE3YJIbTATAMH OCBOEHHSI OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-1: CnocodeH pemiaTh HHKEHEPHbIE 321241 B IPO()eCCHOHAIBHOI JeATeIbHOCTH ¢ HCI0Jb30BAHIEM METO10B
€CTeCTBEHHBIX HAYK, MATEMATHYECKOI0 AaHAJIHU3a U MO/JAeJIHPOBAHNA

3HaThb:

MPUHIUIIEI PEIICHI MHXCHEPHBIX 33a7a4 B IPO(EeCCHOHANBHON AEATEIFHOCTH C HCTIONB30BAHNEM METOI0B MOJICITPOBAHNS,
METOJIBI U CIIOCOOBI M3MEPEHUH, BBIOOpa MaTEpUAJIOB

YMeTh:

UCTIONB30BaTh CPEACTBA U3MEPEHUIT IS pelIeHNs NpoheCCHOHANBHBIX 3a1a4, IPUMEHSS METOIbI MOJECITHPOBAHUS,
MaTeMaTHYECKOro aHaJIN3a, ECTECTBEHHOHAYYHBIC U OOIICHH)KCHEPHbIE 3HAHUS

Baanersn:

HaBBIKAMH IIPIMCEHECHUS METOJJOB €CTECTBEHHBIX HAayK, MATEMAaTHUCSCKOTr0 aHAIN3a M MOJICITUPOBAHUS [UIS PEIICHUS HH)KCHEPHBIX
3a7a4 B Ipo(heCCHOHANBHOHN AeATeITbHOCTH;
HABBIKAMH IPUMEHEHUS 3aKOHOB (DH3UKHU B TIPAKTHYCCKON ESATEIIbHOCTH

4. COIEPKAHUE TUCHUILINHBI (MOAYJIA), CTPYKTYPHPOBAHHOE 11O TEMAM (PA3JIEJIAM) C YKASAHHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHNX YACOB U BU/10B YYEBHbBIX 3AHATHUN

Kon HaumeHoBaHMe pa3jieioB U TeM /BUJ Cemectp Komneren- Hnrte
Yacos Jlutepartypa IIpumeuyanue
3aHATHUS 3aHATHA/ / Kype 10707 PAaKT.

Pasznen 1. Jlekuuu

1.1 MexaHuka: 3aKOHBI MEXaHUKH 3 14 OIIK-1 JI1.1J12.13J13 0
IIOCTYIIATEJILHOTO U BPALATEIIBHOTO S 317
JIBUKCHHSI MaTEPUAILHOW TOYKH U 22

TBEPJIOTO Tella, 3aKOHbI COXPAHEHHS
MEXaHHUYECKOH SHEPTHH, UMITYJIbCA,
MOMeEHTa ummynbca. /Jlex/

1.2 MonekynsapHas puzuka u 3 6 OIIK-1 JIL.1J12.5 0
TepMoarHaMuKa: OCHOBBI MOJIEKYJISIPHO- JI2.13
KUHEeTH4YecKol Teopuu. TepMonuHaMuKa. 22
OCHOBBI KJIACCUYECKON CTaTUCTUYECKOM
¢msuxu. /Jex/

1.3 DNEKTPOMarHeTH3M: DIIEKTPOCTATHKA. 3 12 OIIK-1 JI1.1J12.14J13 0
3aKOHBI TOCTOSTHHOTO TOKa. MarHuTHoe A1
I10JI€ B BAKyyM€ U B BEILECTBE. 22

DnexrpomaraeTusM. /Jlex/




1.4

Konebanns u Bonasl: CBOOOIHBIE K
BBIHYKJICHHBIC KOeOaHusi. BoaHbI.
DnekrpoMarauTHoe mone. /JIex/

OIIK-1

JI1.1J12.13
J12.14J13.4
92

1.5

Ontuka: Boanosas onruka. KBantoBas
ontuka. /Jlex/

OIIK-1

JI1.1J12.15
22

Jlexuumsi-
Bn3yan1/13auwl

1.6

«KBaHTOBas MexaHHKa.
KBaHTOBOMEXaHWYECKOE ONMHCAHUE
MTOBEJICHUST MHKpoUacTHil. /JIex/

OIIK-1

JI1.1J12.15
32

Jlexums-
BH3YaIU3aIus

1.7

DeMeHTHI SAepHOH HH3UKA U PH3NKH
QJIEMEHTAPHBIX yacTull. /JIex/

OIIK-1

JI1.1J12.1
J2.3J12.6
J2.15
92

Paznen 2. [IpakTnyeckne 3aHATHSA

2.1

KunemaTnka n TuHaMHKa
MIOCTYTIATEILHOTO IBIKCHUH
MatepuanbHoil Touku /IIp/

OIIK-1

JI1.1J12.1
J2.2J12.3
2.4 J12.5
J12.6 J12.7
J2.8 J12.9
JI2.10 J12.11
J12.12 J12.13
J12.14 J12.15
J2.16
JI2.17J13.1
JI3.2J13.3
JI3.6 JI3.7
JI3.8 JI3.9
JI3.10 J13.12
JI3.13 J13.14
JI3.15JI3.16
0103233

2.2

3akoHBI coXpaHeHHs B Mexanuke /IIp/

OIIK-1

J1.1J12.2
J12.8 J12.9
J12.13J13.5
J3.17
01030233

23

KuHemaTHKa v JMHAMHKA BPAIIaTEIbHOIO
JIBUKEHHSI TBEpAOro Tena. Tect-
xoHTpOIs. /IIp/

OIIK-1

J1.1J12.2
J2.8 J12.9
JI2.13J13.5
J3.17
010293

2.4

OCHOBHBIE IOHATHS 1 3aKOHBI
tepmonuHamuku /IIp/

OIIK-1

J1.1J12.4
J2.5J12.7
J2.8 J12.9
J12.10
JI2.13J13.12
0103233

2.5

DnekrpocTaTHKa U MOCTOsIHHBII ToK /TTp/

OIIK-1

J1.1J12.2
J2.4J12.7
J12.8 J12.9
J2.12
J12.14J13.8
JI3.11 J13.14
013233

2.6

3axoHbI anekTpoMarserusma /Ilp/

OIIK-1

JI1.1J12.4
J2.7J12.8
2.9
J12.14J13.6
0103233

2.7

CBOOOIHBIE MEXAHUYECKHE U
AJIEKTPOMAarHUTHBIC KoneOanus /TIp/

OIIK-1

JI1.1J12.4
J12.7J12.8
J12.9J12.13
J12.14J13.4
JI3.15
010293




2.8 MexaHU4YeCKUE U DIEKTPOMATHUTHBIE OIIK-1 JI1.1J12.4
KOneOaHus Mo AeHCTBUEM BHEITHUX J12.7 J12.8
nepuoguueckux cui . Tecr- JI2.9J12.13
xoHTpOoIs /IIp/ J12.14J13.4

JI3.15
313233
2.9 BonroBEIe cBoticTBa cBeta /IIp/ OIIK-1 J1.1J12.7
J12.8 J12.9
J12.15J13.10
JI3.16
213233
2.10 KsanroBoonTudeckue siBinenus . Tect- OIIK-1 JI1.1J12.7
xoHTpOoIs /IIp/ J2.8 J712.9
J12.15J13.16
213233
2.11 DJeMeHTHI KBAHTOBOW MEXaHUKH, (DU3UKH OIIK-1 JI1.1J12.1
aToMa M aTOMHOro sjpa. Tect- J12.4 J12.7
xouTponb /IIp/ J12.8 J12.9
J2.15
J12.16J13.7
213233
Pa3nen 3. JlaGopaTopHble 3aHATHS

3.1 Kpatxkast Teopust morperHocTei. OIIK-1 JI.1JI12.11J13
Jlaboparopnas pabora «3mMepuTenbHbIE 9
TIpruOOpEI 1 00padOTKa Pe3yIbTaTOB
u3Mepenuit» /J1ad/

3.2 IIpoBepka OCHOBHOI'O ypaBHEHHUs OIIK-1 JIL.1J12.11
BpalaTeabHoOro ABmwxenus /J1ao/ J12.13J13.1

JI3.5

33 IIpoBepka 3aKOHOB COXpaHEHHUS MTPH OIIK-1 JIT.1J12.11 PaGora B

ynape mapos /J1a6/ JI2.13J13.1 MaJlbIX IPpyIIax
JI3.5

34 M3MeHeHue SHTPONUY TIPH TUTABJICHUU OIIK-1 JIL.1J12.5

onoa /J1a6/ J2.11
J12.13J13.1

3.5 Omnpenenenue yaenIbHOTO CONPOTHBICHUS OIIK-1 J1.1J12.2

METaJTMYECKOrO MPOoBoAHKKa /J1ab/ J12.11 J12.12
JI2.14J13.11

3.6 Omnpenenenne NHAYKIUH MATHUTHOTO OIIK-1 JI1.1J12.11
1107151 3eMJTH U TIOCTOSTHHON TaHTeHC- J12.14J13.2
raipBaHomerpa /J1a6/

3.7 N3yueHue sBIEHUS IEKTPOMAarHUTHON OIIK-1 JIT.1J12.11
nHaykuun /J1a6/ J12.14J13.2

3.8 Omnpenenenne MpUBEIEHHON JTUHBI OIIK-1 JIT.1J12.11
000pPOTHOrO MasITHUKA U YCKOPEHHS J12.13J13.4
cBoOoHOro nagenus /J1ad/

3.9 H3ydenue koneOaHU MAaTEMAaTHIECKOTO OIIK-1 JIT.1J12.11
MasiTHHKa /J1ab/ J12.13J13.4

3.10 Wzydenue natepdepentmu ceeta /J1ad/ OIIK-1 JIL.1J12.11
J12.15713.3
3.11 OnpeneneHue IIMHBL CBETOBOI BOTHBI OIIK-1 JI1.1J12.11
TU(PPaKIIMOHHBIM MeTooM /J1ab/ JI12.15J13.3
3.12 N3yueHne 3aKOHOB BHEIIIHETO OIIK-1 JIT.1J12.11
¢dororddexra /J1ad/ JI2.15J13.3
JI3.13
3.13 Onpezenenue MepBoOro NOTeHIaNa OIIK-1 JI1.1J12.11 Pabora B
BO30YK/ICHHUS aTOMa KPUIITOHA METOJIOM JI2.15J13.3 MaJIbIX TpyTIax
@panka u ['epna /J1ad/
3.14 W3yuenue apnenuit OIIK-1 JIT.1J12.11
TepmoanekTpuuecTBa /J1ab/ JI2.15J13.3
3.15 N3ydenue TpekoB 3apsyKEHHBIX YacTHUI] 110 OIIK-1 JI1.1J12.11
TOTOBBIM (poTorpadusm /J1ad/ JI2.15J13.3

Paznen 4. CamocTosiTeibHas padoTa




4.1

IIpopaboTka TEOPETUIECKOr0 MaTepraa
nexuuit /Cp/

26

OIIK-1

J1.1J12.2
J12.5J12.13
J12.14
J2.17J13.5
J3.11
0132

4.2

IMoaroroBka k 1abOpaToOpHEIM
sausaTusam /Cp/

OIIK-1

JI1.1J12.2
J2.13
JI2.14J13.1
JI3.2J13.5
JI3.9J13.11
3132

43

IloaroroBka k NpakTUYECKUM
3ansatusm /Cp/

OIIK-1

JI1.1J12.4
JI2.7J12.10
J2.13
J12.14J13.5
JI3.8 JI3.11
JI3.14 J13.17
0102393

44

IIpopaboTka TeOpeTUIECKOro MaTepraa
nexuuii /Cp/

40

OIIK-1

J1.1J12.1
J2.3J12.6
JI2.15713.4

21092

4.5

Ioxroroska k 1a00paTOpHBIM
3ansTusaM /Cp/

OIIK-1

JI1.1J12.1
J12.3 J12.6
J2.11
JI2.15J13.4
JI3.13
3132

4.6

IMoaroroBka K IPaKTHYESCKUM
3ansTHsM /Cp/

OIIK-1

J1.1J12.1
J12.4 J12.6
J12.7 J12.8
J12.9J12.15
J2.16
JI2.17J13.7
JI3.10 JI3.16
0103233

Pa3nen 5. KonTpoanb

5.1

Dx3aMeH /DKk3aMeH/

36

OIIK-1

J1.1J12.2
J2.7J12.8
J12.9 J12.10
JI2.11 J12.12
J12.13 J12.14
JI2.17J13.1
JI3.2JI3.5
JI3.6 JI3.8
JI3.9J13.11
J13.12 J13.14
J3.17
01030233

52

Dx3aMeH /DKk3aMeH/

36

OIIK-1

J1.1J12.1
J2.3J12.4
J2.6 J12.7
J2.8 J12.9
JI2.11 J12.15
J2.16
JI2.17J13.3
JI3.4 J13.7
JI3.10 J13.13
JI3.15 J13.16
0103233

5. OIEHOYHBIE MATEPHUAJIBI JIJ151 TPOBEJEHMS MIPOMEKYTOUYHOM ATTECTAIIUHA

Pa3menieHb! B IPUJI0KEHUH




6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHbI (MOAYJIS)

6.1. Pexomenayemasi 1ureparypa

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOAUMOM /sl OCBOCHUS JMCHUIIIMHBI (MOLYJIS)

ABTOpBI, COCTaBUTEIN

3arnaBue

W3nmarenscTBO, TON

JI1.1 | Tpopumona T.H. Kypc ¢uzuku: Yueb. mocodbue Mocksa: Axanemus, 2016,
6.1.2. IlepeyeHb 1ONOJHUTEIbHOM JIUTEPATYPbI, HEOOXOAUMOI /151 OCBOCHUS TUCUHUILTUHBI (MOLYJIA)
ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBo, rox
JI2.1 |Manbmmes JI. T'., ®dusznka atoma u gapa ExarepunOypr: U3znareinpcTBo
IToB3uep A. A. Ypanbckoro yHUBEpCHUTETA,
2014,
http://biblioclub.ru/index.php?
page=book&id=276290
JI2.2 | Crenanenxo U. T. ®usznka: Mexannka. 3aKOHbI HJI€aIbHBIX Ta30B. [loCTOSHHBIN TamboB: M3naTenscTBO
3JIEKTPUUECKUI TOK ®I'BOY BIIO «TT'TY», 2014,
http://biblioclub.ru/index.php?
page=book&id=277882
JI2.3 |Marsiues A. A. ATtomHas duznka Cankr-IlerepOypr:
HznaTenscTBO
INonmuTexHnYeCcKoro
yHuBepcurera, 2014,
http://biblioclub.ru/index.php?
page=book&id=362983
JI2.4 |Kazannesa A. b., COopHHK BOITPOCOB U 3a/1a4 1Mo o01iel Gpusnke Mocksa: ITpomereii, 2012,
Couna H. B., http://biblioclub.ru/index.php?
Tomeriman . H. page=book&id=363834
J12.5 [Edpemos IO. C. Craructudeckas Gpu3uKa U TEPMOIUHAMUKA M.|Bepnun: Jupexr-Menua,
2015,
http://biblioclub.ru/index.php?
page=book&id=428682
JI2.6 | Muxaiinos M. A. SnepHas ¢pusnka U QrU3KKa MEMEHTAPHBIX YACTHII Mocksa: [Ipomereit, 2013,
http://biblioclub.ru/index.php?
page=book&id=437322
JI2.7 |B.A. SIxoBeHKO Oo6ras ¢pusnka: COOPHUK 32129 MuHck: Beiiimas mkosa,
2015,
http://biblioclub.ru/index.php?
page=book&id=448270
JI2.8 |YeproB A.T., 3amadHuK mo ¢usuke: Yued. mocodbue M: U3n-Bo Gu3HKo- MaTemar.
BopoOneB A.A. nuteparypsl, 2009,
JI2.9 | ®uprant E.B. PyKoBOZICTBO K pemIeHUIO 3a1as 10 Kypcy oouie ¢pusukm: Yueo. CII6: IMutep, 2009,
nocobue
JI2.10 | Kanamnukos H.IL., I'paduueckue MeTobI pelieH s 3aa4 O MOJIEKYJIIPHO- CII6: [Tutep, 2011,
Kpacun B.I1. KUHETHYECKO# Teopuu: Yued. mocobue
JI2.11 |3aiimens A.H. OmmoOky U3MEepeHNH PU3MUSCKUX BEIMYMH: Y4e. mocodue CII6: Jlans, 2009,
JI2.12 |ITanuenko A.A., DNEKTPUYECKUE CXEMBI. Y CJIOBHBIC rpaduuecKkre 0003HAYCHUS: Xabaposck: JIBI'VIIC, 2011,
Xpycranesa T.B. VYueb. mocodue
J12.13 | Ky3nenos C. 1. Omsnka: Mexannka. MexaHn4eckne KoneOaHns ¥ BOJIHBI. Mocxksa: By3oBckuii yueOHUK,
MonexynspHas ¢usuka. TepMoauHaMuka: YuebHoe nmocodue 2014,
http://znanium.com/go.php?
1d=412940
J12.14 | Ky3nenos C. 1. ®usznka. OCHOBBI MEKTPOIUHAMUKH. DIEKTPOMAarHUTHBIE Mocksa: By3oBckuii yueOHUK,
KoJIeOaHMs M BOJIHBI: YueOHOoe mocodue 2015,
http://znanium.com/go.php?
1d=424601
JI2.15 | Ky3uenos C. 11, ®usuka. Bonnosas ontuka. KBaHToBas npupoja n3aydeHusl. Mocksa: By3oBckuii yueOHUK,
JIugep A. M. OreMeHTHI aTOMHOH U sfepHoi pu3uku: YdueOHoe mocodue 2015,
http://znanium.com/go.php?
1d=438135
JI2.16 |bpayn A.T., ATOMHAaS U siepHas GHU3HUKa. DIEMEHTH KBAHTOBOH MEXaHUKH. Mocksa: OOO "HayuHo-

Jlesutuna U. T'.

IMpakrukym: Yaebroe mocobue

n3parenbckuil nentp MHOPA-
M", 2016,
http://znanium.com/go.php?
id=502451




ABTOpBI, COCTaBUTETH

3arnaBue

WznaTenscTBO, roj

J2.17

T'opnau B.B., Banos
H.A., ITnactuauHa
M.B.

®usnka. CamocTosITeNbHas paboTa CTYAGHTOB: Yuel. mocobue
IUISL BY30B

M.: IOPAAT, 2022,

6.1.3. IlepeueHb y4eOHO-METOAUYECKOI0 00ecieYeHHs] /ISl CAMOCTOSITeIbHOM PadoThl 00yYaromuxcs M0 JUCHHILINHE

(Mony.10)

ABTOpBI, COCTaBUTEIN

3arnaBue

W3naTenscTBO, roj

JI3.1 |JIutBunoBa M.H. Omsnka: Mexanuka. MonekynsapHas Gpu3nka ¥ TepMOIUHAMIKA! Xabaposck : M3xa-8o IBI'YIIC,
¢0. ma6. pabor 2016,
JI3.2 | JIutBunoBa M.H. dusmka: DNEKTPUIECTBO. DIIEKTpOMarHeTu3m: co. gad. pabor Xabaposck : U3a-so JABI'VIIC,
2016,
JI3.3 | JIutBunoBa M.H. Ousuka: Onrrka. Ou3KKa aToMa ¥ TBEpIOro Tena: co. nao. Xabaposck : U3a-8o JIBI'VIIC,
pabot 2016,
JI3.4 | Pynoro K.A. Konebanue Boma: Yueb. mocobue Xabaposck: IBI'YIIC, 2008,
JI3.5 [T'opoxoBckuii B.B. O6mas ¢usuka. Mexanuka: Kypc nexruit Xabaposck: IBI'YIIC, 2011,
JI3.6 |Kpasmosa H.A., OnexrpomaranTu3M. COOpHHK 3a1a4 10 (H3HKE. Xabaposck: IBI'YIIC, 2010,
®danees J1.C.
JI3.7 | danees J1.C. ®dusuka atoma, sapa u TBepaoro tena: COOpHHK 3a1a4 1Mo Xabaposck: IBI'VIIC, 2007,
¢usmKe
JI3.8 | Kpasnosa H.A., [MocTostHHBIHM AnekTpuydeckuii ToKk. COOPHHK 3a/1a4 MO (PU3HUKE. Xabaposck: IBI'VIIC, 2008,
®anees J1.C.
JI3.9 | Maxcumenko B.A. N3mepurensHble MpuOOps! 1 00paboTKa pe3yIpTaToB Xabaposck: IBI'YIIC, 2013,
U3MepeHuil: MeToa. yka3aHus Ha BHIIOITHEHHUE JTa00paTOPHOM
paboTEI
JI3.10 | Kopreenxo T.H., COOpHHK TECTOB U 3a/1a4 IO BOJIHOBOW ONTHKE: Y4eOHO-METOI. Xabaposck: IBT'VIIC, 2012,
Kopocrenesa . A. nocobue
JI3.11 | JIutBunOBa M.H. Onexrpoctatuka. IlocTossHHBIN TOK.: Yueb. mocobue Xabaposck: ABI'VIIC, 2015,
JI3.12 | Kopoctenésa N.A., MornexkynspHast (U3HKa ¥ TEPMOJUHAMUKA: MeToA. yKa3aHHS Xabaposck: IBI'YIIC, 2013,
Kynukosa I'.B.
JI3.13 | Kopocrenéra N.A., N3yuenue sBieHus BHeniHero Gporoaddexra: Meton. ykazanus Xabaposck: JIBI'VIIC, 2013,
Tonkynosa T.K.
JI3.14 | Kpasuosa H.A., PyKoBOZICTBO K penieHunto 3a1a4 1o dMekrpoctatuke: COOpHUK Xabaposck: IBT'VIIC, 2006,
®danees J1.C. 3aj1a4
JI3.15 |Kpasuosa H.A., Konebanus Bonubl: COOpHUK 3a7a4 MO Qr3nke Xabaposck: ABI'VIIC, 2013,
®danees J1.C.
JI3.16 | Kopruenxo T.H Onrrka COopHHUK 327124 10 Gu3HKe: Yued. mocodue Ui By30B Xabaposcak: JIBI'YIIC, 2021,
JI3.17 | Hetinexuna H.A., dusuka: Mexanuka: Y4eOHO-METOINIECKOE TTOCOOUE T10 Xabaposck: JIBI'VIIC, 2022,

Kpasuenko O.B.

pemeHuIo 3aaa4

6.2. Ilepeuennb pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOI ceTH "UHTepHeT", HEOOXOIMMBIX /1JI5l OCBOCHHS

JMCHUITUHBI (MOLYJ1A)

31 | 9BC "YruBepcurerckas onbmmoreka ONLINE http://biblioklub.ru
32 | 9BC Znanium.com http://znanium.com
93 | ba3a TecTOBBIX 3aAaHUI WWW.i-exam.ru

6.3 Tlepevyenb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIECTBIEHHH 00PA30BATEILHOTO MPoIlecca 1o
JUCIMILIHHE (MOIYJ/II0), BKJIIOUYAsI MepevyeHb MPOrpaMMHOro odecrneyeHnsi 1 HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

(npu HeoOX0AUMOCTH)

6.3.1 Ilepeyensb NporpaMMHoOro odecrneveHust

Microsoft Office Professional plus 2013, mwr. 63818628

Microsoft Windows Professional 8.1, . 65378980

Microsoft Windows Professional 10, . 69690162

Free Conference Call (cBoGOIHAsT TUIIEH3M)

Anrtusupyc Kaspersky Endpoint Security ms 6usneca — Pacmupenssiit Russian Edition - AHTHBHpYCHas 3a11uTa, KOHTPAKT
469 IBT'YIIC

6.3.2 Ilepeyenb HHGOPMALTHOHHBIX CIPABOYHBIX CHCTEM

[IpodeccuonanvHas 6aza JaHHBIX, HH)OPMAaLMOHHO-cIIpaBoyHas cucteMa Koncynprantllntoc http://www.consultant.ru

7. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOWM BA3bl, HEOBXOJIUMOW J1JI1 OCYIIIECTBJIEHUS

OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCIUIIVIMHE (MO YJIIO)

Aynuropust |

Haznauenue |

OcHarnieHne




Aynuropust Haznauenue OcHatenue
AMIKT TIOMEIIIEHHE JUISl CAMOCTOSTENBHON PabOThI Kommexr yueOHoit Mmebenu. KommbroTepsr
AynuTopus | oOy4arommxcs
Ne208
AMIXKT KaOMHET (PU3KKH Cron-3 wr., cryn-4wr., mkad-4mr., TyM604ka-2 mt., MynbTHMe TUHHBLH
Aynutopust MPOEKTOP-2 LIT.,IPUHTEP-2 IIT., KOMIBIOTEP (KOMIUIEKT)- 1 1IT.
Ne307 ObopynoBanue;
1. lenuii-HeOHOBBIH Ta3ep-1mT.
2. JIotok ¢ 00pa3uamu TOpHBIX TOpO- 11T,
3. YcranoBka ayist u3ydeHus g dekra Xouia B OIyNPOBOIHUKAX- ] IIT.
4. YcraHoBKa s u3ydeHus p - n nepexona GIIK-06
5. BricokoBonbTHBIM HCTOUHMK HampskeHus ot 0 1030 KB- 1.
6. BonbtmeTp-B7-5B-11mT.
7.Uctrounuk nutanus UII-3 -1mT.
8.YcraHoBKa U U3yUYEeHUS TEMIIEPATypHOI 3aBUCHMOCTH
3IIEKTPOMPOBOAHOCTH METAIOB B NOMynpoBonHIKoB OIIK-07-1mT.
9. I'eneparop curnanos I'CO-2-1mr.
10. 3mepurens nemoHctpanuonssiit M/1-1 -1mr.
11. YcraHoBKa 1151 onpeieNieHus JIHHBI ipobera yacTuil B Bo3ayxe OITK-
03-1mT.
12. Uctrounuk nutanus BC-4-12-1mr.
13.0crunnorpagC-1-112-1 mr.
14.YcTaHOBKAa HEMHEPIIMOHHOW CHCTEMBI OTYeTa- 1 ImT.
15. leMOHCTpaiMOHHBII MyIbTHMETP € IH(PPOBBIM oTcdeToM DJI-1miT.
16. VI3mepuTens qeMOHCTpalMoHHbIH aHanorosbiit M/1-1-1mr.
17. BonpT™MeTp -610T.
18. Amnepmerp-4mrt.
19 Myastumetp JT9205M
AMUXKT KaOuHeT (HU3UKH Iapra-16.11T., cTON I penonaBarens-1 mwr.,mkag-2 mrT., CTyI-
Aynutopust 2mr., TymM60uKa- 1 1T, kKadenpa- 1 mr.,yaeOHas Jocka TpexcTBOpUATasi-
Ne308 lt.,mpoexrop | 1wT.,5kpan- 1 11T. ,KOJOHKH-21IT., HOyTOYK Asus-653SX;
intel core i7; video Nvidia gtx 560; wi-Fi; LAN 8gb -11ur., mopTperst
YYEHBIXOMIT.,
cTeHbI: MUpOBbIE YMCTa-2IIT:
IpucraBka ist 00pa3oBaHKS JECATHIHBIX KPATHBIX JONBHBIX CANHHIL.
MEXIyHapoJHas CUCTEMA €IUHUILL.
AMUXKT nabopatopust GU3NKH Cron-17 wrt.,cron npenoaasarens-1 mr., cTya-30mrT.,ctyn Msarkuit 1r.,
Aynuropus Jocka TpExcTBopuaTas- 1 mr., mkad-1 mr., KOMIBIOTEPHBIN CTON-2MIT., .
Ne309 xommbrotep Intel core i7 16gb ; HDD-500gb; wi-Fi; LAN -1t :

xommbrotep Intel core i3 8gb ; video Nvidia GTX650:; wi-Fi; LAN;
HDD-1000gb- 11t
MOPTPETHI YYCHBIX (HU3NKOB-41IT.

Masrtauk yausepcansHbli (OIIM 04),

Mammna Atsyna (OIIM 02 I1C),

Mastark Makcsemta (OIIM 03 T1C) (mummicexynnoMep usndeckuit
OIIM 15),

VYcraHoBKa 47151 ONpeeIeH s YACTEHOTO COPOTHUBIICHNST HUXPOMOBOM
npososoku (OIIM 01 TIC) (muwucexynaomep dusmyeckuii GIIM 15),
YcraHoBKa 11 M3y4€HHs yIIPYTroro U Heynpyroro yzaapa mapos (PIIM 08
[C) (Mmunmmucexynanomep pusnueckuit GIIM 16),

Masrtauk banmucrnaeckuit kpyTiinbHbI (PIIM 09) (MumicekyHIOMED
¢mugeckuit GIIM 14),

YcraHoBKa A7 U3Y4EHHST OCHOBHBIX 3aKOHOB BHEITHETO (hoTod(dekra,
I'eneparop curnanos ¢pyHkuroHaTBHEIH [CO - 2 Ne 61,
JlabopaTopusiii komrieke JIKT- 1 Ne 18 (Monexynsipaas pusuxa),
JlaGopatopHnsrii kommiaexe JIKT - 2 Ne 26 (D1neKTponpoBOAHOCTD
METaJUIOB B AMANa30He TeMIEepaTyp),

JlaGopatopusrii kommieke JIKO - 1A (3akoHbI onTHkH),
Jla6opatopusrit komrmeke JIKK - 3 Ne 18 (OcHoBaHHS KBaHTOBOM
¢buzuknm),

Jlabopatopusrit komrmieke JIKK - 1P Ne 31 (Crexrpsr. @oroadexr.
Db dexr 3eemana),

JlabopaTopusiii komiieke JIKT - 10 Ne 08 (OcHOBBI MOJIEKYJISIPHOM
bus3ukn),

JlaGopatopusiit kommieke JIKTM - 5 Ne 01 (MuaepunansHble CHCTEMBI
oTcyera),

VYcranoska OIIT1 - 8§ (MonekynspHas Gusnka 1 TEeMOAWHAMUKA),
YcraHoBKa A7 IpOBEECHHS JJabopaTopHOi paboTsl «MoenpoBaHue
3pHUTEeNBHON TPyObI 1 MuKpocKomray PIIB-05-1-10.




8. METOAUMYECKHUE MATEPHAJIBI JIUIA OBYYAIOIIUXCA 11O OCBOEHHWIO TUCITUITJIMHBI (MO YJIA)

Jnst ocBoeHMS IUCHUITIMHBI «PHU3MKay, OMYYEHHS TPOYHBIX U INTyOOKUX 3HAHUH CTYJIEHT JODKEH CHCTEMAaTHUECKH H3ydaTh
y4eOHBIH MaTepHa 1o y4eOHBIM MOCOOHM, YKa3aHHBIM B CIIMCKE PEKOMEHYEeMOH JINTepaTyphl, M KOHCIIEKTaM JIeKunil. B ciydae
HEOOXOJMMOCTH CIielyeT 00palaThbes 32 KOHCYIbTAUAMH K IPENOAaBaTeN0 (U3UKH.

OnHa u3 popM 3aHATHH 1O HU3HKE — JIEKIMH, Ha KOTOPBIX CTYJICHTHI 3HAKOMATCS C TEOPETHIECKUMHU BOIPOCAMHU JTUCIUILIHHBL.
Pexomenyercs B mmporiecce JISKIH COCTAaBIATh KOHCTIEKT yaeOHoro Mareprana. KOoHCIIEKT JTeKuuii BEITONHAET pa3HooOpa3HbIe
¢ynxuun. Ipexnae Bcero, 310 cBoeoOpa3HbIA OTUET O IPOEIaHHOM paboTe, B KOTOpOM 0DOOIIEHEI U B KpaTKoii (hopme
3a(hHKCHpPOBaHbl HanboNee BakKHble cBeleHHs. Ha/l KoHCIIeKTaMu KUt Halo CUCTEMAaTUYECKUM paboTaTh: MEPBBII MPOCMOTP
KOHCIIEKTa PEKOMEHIYETCs CIIeTaTh BEUEPOM TOro IHsI, Koraa Oblila POCITyIIaHa JISKIHHU, 3aTeM BHOBb IPOCMOTPETh KOHCIIEKT
gepe3 3-4 gHA. B 3TOM citydae mpu HEOONBIINX 3aTpaTax BPEMEHH CTYICHT OCHOBATENIFHO U TTyOOKO OBIIa/ICBACT MATEPHAIOM H K
CECCUH MPUXOIUT XOPOIIO HOATOTOBIEHHBIM.

KoHcnekT MoJKHO paccMaTpuBaTh Kak pyKOBOJACTBO K JAajbHEHIIeN caMOCTOATENbHON ESITENbHOCTH, KaK ITyTEBOAUTEIND 110
JATEPATYPHBIM HCTOYHHUKAM, KaKk OaHK HEOOXOANMBIX HIEH U CBEJCHHUH, KaK CIIOCO0 KIacCH(PHUKAINH U CHCTEMaTH3aInN
uHpopMarmu. IT0, KPOME TOT0, CIIOCO0 BEIPAXKCHNUS Balllell HHINBHAYAILHOCTH (00 HE MOXKET OBITh COBEPIIEHHO OJMHAKOBBIX
METO/I0B, IPHEMOB U ()OPM KOHCTICKTHPOBAHNS ), [TOKA3aTEJIb 3pEIOCTH U 3py iy, KoHCIIeKTHpOBaHUE IIOMOraeT pa3BUTh
AHAJMTHYECKOE MBIIIJIEHUE U BOBJIEKAET B POLECC MMO3HAHUS 3PUTEIBHYIO aMSATh.

OcHOBHas 33/1a4a MPH IPOCITYIIAHUH JICKIIUH - YIUTHCS MBICIIUTD, IIOHUMATh W3JIaraeMbli MaTepral. 3amich JOKHA BECTHCh HE
JIOCIIOBHO, a KpaTKO, CBOMMH CIIOBAMH, 4TO AT BOZMOKHOCTB HE TOIBKO MOHATH YCIBIIIAHHOE, HO U OCMBICIIUTh OCHOBHBIE UIIEH.
Kpome Toro, 370 moMoraeT cocpe1oTOUUTh BHUMAaHUE, HE O3BOJISIET OTBIIEUBCS U NMEpeiiT Ha MEXaHUYIECKYIO 3aITHCh.
MaremaTideckie BBIKIaIKH, KOTOPBIE TPETIoAaBaTeh IPUBOIUT Ha JOCKe (CIaiie), pPUCYHKH U CXEMBI CIeyeT ohOopMIIATE B BUIE
OIMOPHOr0 KOHCIIEKTA FJIH CTPYKTYPHO - JIOTHYECKON CXEMBI.

JlabopatopHbIii pru3nUECKUil MPAKTUKYM — BAXKHEHIIINI KOMIIOHEHT Y4eOHOro mporecca 1o auciuuinie «dusnka». O
NpegHa3Ha4YeH A OMyUeHHUs HEPBUYHON SMITHPHIECKo HH(pOpMAaIy o GU3NIECKUX SBICHUAX, IPOLEccax U 00bEKTaX, a TAIOKe
JUISL aHAJTN3a CTETICHN COOTBETCTBUS TEOPETHIECKUX M AKCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

B xozme npoBeneHus 1a60paTOPHOro MPAaKTUKyMa CTYICHTHI He TOJIBKO IPOBEPSIOT 3aKOHBI (DU3HKHU, HO U y4aTcs paboTaTh ¢
(r3nUecKIMH pHOOpPaMH, TPHOOPETAIOT HaBBIKK SKCIICPUMEHTAIBHON HCCIIEJ0BATENBCKOM AEATENEHOCTH M TPAMOTHOM
00paboOTKN pe3yJIbTaTOB H3MEPCHUH.

3aHATHS (PU3NIECKOrO MIPAKTUKYMa MPOBOAATCS B CIICIIMAIN3UPOBAHHON ayJUTOPUH, OCHAIIIEHHOHN J1a00paTOpHEIM 000pyJOBAHUEM
(ayn.309).

B TeueHne cemecTpa KaxIplii CTYIEHT JOIDKEH BBHIIOIHUTD YCTAaHOBJICHHOE KOJIMYECTBO JJA00PAaTOPHBIX paboT, KOTOPOE OIPEeIeHO
paboueii mporpamMMoii JUCHUILTHHBI «Dr3nka

Ioaroroska k 1abOpaTOpHEIM PabOTaM OCYIIECTBIIETCS CTYICHTAMH CaMOCTOATENFHO 3a0naroBpeMenHo. B mporecce Taxoit
THOJITOTOBKH CTYJCHT HOJKECH YCBOMTH TEOPETHUECKUIT MaTepHall, OTHOCSIIMICS K JaHHOH J1abopaTopHOl paboTe, N3y4InTh U SICHO
TPEe/ICTaBUTH cebe comep KaHie M MOPSIOK BEITOTHEHHS JIAO0OpaTOPHOH pabOThI, 3HATH IIPHHIIHIIEI IEHCTBUS U ITpaBUIIa PadOTHI C
U3MEPHUTEILHBIMI IIPHOOPaMHU, METOBI H3MEPEHNH, 0COOCHHOCTH KOHCTPYKIUH JTa00pPaTOPHOH yCTAHOBKH U ITPAaBUJIa TEXHUKH
6e30macHOCTH, 3HaTh OTBETHI HA NPUBECHHBIE B METOANYECKOM PYKOBOICTBE KOHTPOIbHBIE BOIIPOCHI, a TAKXKE 3aTOTOBUTh
HEOOXOIMMBIE TAOIHIIHI H CXEMBI.

Brmonnenne mabopatopHbIX padot. JJabopaTopHas pabota paccuuTaHa Ha JBa 9aca MPEIBaAPUTEIBHON TTOIATOTOBKA U OQOPMIICHUS
Y Ha JIBa 4aca BBHITIOJIHEHHS B 1a00OpaToOpuH, BKIIIOYas JOMYCK K paboTe, BHIMOJHEHNE SKCTIEPUMEHTa U 00paboTKy €ro pe3yibTaToB,
3aIuTy abopaTtopHoi paboTsl B hopMe cobeceroBanms. JIabopaTopHBIA OTYET COAEPIKUT Lieb paboThl, OTBETHI HA KOHTPOJILHBIC
BOIPOCHI, CXeMy YCTaHOBKH, pacueTHBIC (POPMYIIBI, TAONHUITY pe3yNbTaToOB M3MEPEHHH, pacIeThl M BBIBO.

JlaGoparopHbie pabOTHI BRIMOIHIIOTCS 110 TUCHbMEHHBIM HHCTPYKIUAM, KaXkKAasi U3 KOTOPBIX COAEPKHUT KPATKHE TEOPETUUCCKUE
CBEJICHUS, OTHOCAIINECS K JaHHOH paboTe, nepedeHb HEOOXOIMMOro 000py10BaHHUS, MOPSIOK BBITTOIHEHHS PaOOTHI, KOHTPOIbHbIE
BONpPOCH. BHUMaTenbHOE N3ydeHne NHCTPYKIUH TIOMOXKET BBIIOIHUTH PadoTy.

[Nepen HagaIOM BBHITIOTHEHUS TaOOPATOPHOH PabOTHI CTYACHT MOTYYaeT JOIYCK, T.€. IPOXOIUT IPONEAYPY HHIUBHILYaTIHHOTO
cobecenoBaHNs, B X0I€ KOTOPOTO MIPENOAaBaTeNb ONpeeNseT CTeNeHb TOTOBHOCTH CTyA€HTA K JabopaTOpHOH padoTe.
ITpumepHBIit nepedyeHb BOMPOCOB IS MOTyUeHHUs JOMyCKa:

- I1eJb PaboTHI;

- OCHOBHBIE (hM3UIECKHE SBICHUS U 3aKOHBI, H3ydaeMble B JaHHOH pabore;

- CXeMa YCTaHOBKU M NPUHLUI ee IeHCTBuUS;

- U3MepsieMbIe BEJIMUHMHBI U pacueTHbIC (POPMYJIbI;

-TIOPSIJIOK BBITIOTHEHUS PaOOTHI;

- IpaBUJIa TEXHUKH OE30ITaCHOCTH, KOTOPBIE HEOOXOIMMO COOI0AATh MPH BHITMOTHEHUH JAHHOH PaboTHI.

Jlst CTyJeHTOB, YCHENIHO CIPABUBIINXCS C 00S3aTENIBHBIM 33/IaHUEM, IPETyCMOTPEHO JIONOIHUTEIIBHOE 33/1aHUE
AKCIIEPUMEHTAIIFHOTO XapaKTepa.

3amuTa mabopaTopHBIX pabdot. [To pe3ynasraTaM H3MEpeHHH U BRIYUCICHHH CTYACHT COCTABIAET OTUYET U CIAeT IPEToAaBaTelio B
JICHb €€ BBITMOJHEHH WIIH He MOo3XKe clexyromero 3ansatus. OTuér o npojenanHoil 1abopaTopHOil paboTe ABIIeTCS HEOOXOJUMBIM,
HO HE CJMHCTBCHHBIM YCJIOBHEM 3alUTHI TEMBI JAHHON J1a00paTOpHOI paboThl. 3alnTa MPON3BOMUTCS MO KaXI0i pabore B
OT/CNBEHOCTH B BU/IE HHANBHYAIEHOTO COOECEIOBAHNUS C KaXKIBIM CTYAEHTOM II0 TEOPETHIECKOH M MPAKTHIECKOH JacTsIM
BBIIIOJIHEHHOH paboTHl, a Takke 10 JaHHBIM U pe3yIbTaTaM opOpMICHHOro oTdeTa. OTBETHI Ha MOCTABICHHBIE BOIIPOCHI CTYAEHT
JIaeT B YCTHOW MJIM MUCEMEHHOH (hopme.

JlaboparopHas paboTa CUUTaeTCs BBITOIHEHHOM TONBKO B TOM CITy4ae, KOTJja OTYeT MO Hell MPUHAT 1 BEICTAaBJIEHA OIICHKA.

IIpu moAroToBKe K OTYETY HEOOXOAMMO MONB30BATHCS YIEOHO-METOANIECKOM TUTEPATypO, YKa3aHHOU B TAHHOW padoueit
nporpaMme.

Pacuerno-rpaduueckas pabora (PI'P) — 3To camocTosiTenbHast paboTa cTyAeHTa, IpeHa3HaueHHast Ul 6oJiee MOJHOrO yCBOCHHS
yaebHOro Matepuana rmo aucuumunae. PI'P mo ¢msuke comepxar 8-10 3amad o onpeneieHHOMY pa3zaeiy, KOTOpble He0OX0IIMMO




PELINTh B TEUCHUE OMPEIEICHHOI0 BpeMeHHU (00BIYHO 5-6 HeeNb) U caTh Ha PEIeH3HUI0 penogaBarento. [Ipu noaoxkurensHoOM
OT3bIBE B CIELHATBHO OTBEAECHHOE BpeMsl (Ha KOHCYJIbTalluK) Mpou3BoauTcs 3ammra PI'P.

[Mpexae 4eM MPUCTYIHTH K BEITOTHEHHIO 3aIaHMs, CIEAYeT H3YIUTh COOTBETCTBYIOIIMI TEOPETHUECKUI MaTeprall 110 yIeOHUKY
WITH KOHCIICKTY JIEKIMH 1 MOApOOHO pa3o0paTh MPUBEACHHBIE TaM IPHMEPEI; pa300paTh 3a4a4YH, pACCMOTPEHHBIE Ha MPAKTUIECKUX
3aHATHUSAX.

[TpucTymnas K perIeHnto 3a1aHus, Hallo pa3o0paThes B YCIOBHH 331a4d U PUCYHKE.

[epen pemennem KaX1oi 3aJa4r Ha0 BBINHCATH ITOJTHOCTHIO €€ YCIIOBHE C YMCIOBBIMA TaHHBIMH.

Pemenre 10IKHO COMPOBOXKAATHCSA KPATKUMH, TIOCTIE0BATEILHBIMU 1 TPAMOTHBIMHU O€3 COKPAILIICHUS CJIOB OObSACHEHUSIMU U
YepTexKaMH, Ha KOTOPBIX BCE BXOASIIME B PAcUET BEINYHHBI IOJDKHBI ObITh NOKa3aHbl B unciax. Hano n3beraTb MHOrOCIOBHBIX
TOSICHEHHH 1 TIepeckasa y4eOHHKa: CTYACHT JOJDKEH 3HATh, UYTO SA3BIK TEXHUKH - popMyna u uepTex. [Ipu momap3oBanmm GopMynamMu
WIIH JAHHBIMH, OTCYTCTBYIOIMH B yueOHIKE, HEOOXOANMO KPAaTKO M TOYHO YKa3bIBaTh HCTOYHHK (aBTOpP, Ha3BaHHE, H3JaHUE,
CTpaHHIa, HOMep (opMyIIbI).

He cnenyer BEIMUCIATE OOJBIIOE YHUCIIO 3HAYAMINX HU(P, BBIYUCICHUS JOKHBI COOTBETCTBOBATH HEOOXOANMOM TOYHOCTH.
YepTexu, CXeMBI CIIETyeT BEIITOTHATH IPH IIOMOIIHN YePTEKHBIX IPHHAIICHKHOCTEH.

Bce mapamerpsl, HeOOXOIUMBIE IS pacdeTa: BEKTOPBI, OCH KOOPAMHAT, YTJIbI, Pa3Mephl JOIKHBI ObITh H300paXKEHBI Ha PUCYHKE.
UYeprex 10mKeH OBITh aKKypaTHBIM, €70 pa3Mephl JOJIKHBI ITO3BOJIUTH SICHO MOKAa3aTh BCE CUIIbI MIIU BEKTOPBI CKOPOCTH U
YCKOPEHHS | JIp.; OKa3bIBaTh BCE 3T BEKTOPHI M KOOPAWHATHBIE OCH Ha YePTEXKe, a TAKKE YKAa3bIBaTh CAWHHIEI TIOYyIaeMbIX
BEJINYMH HYKHO 00s13aTenbHO. Pemenne 3a1a4 HE0OXOIMMO COTTPOBOXKIATH KPATKUMH TTOSCHEHUSIMH (Kakue (hOpMyJIIBI HIn
TeopeMbI IPUMEHSIOTCA, KaK MOyYatoTCsl T€ UM MHBIE Pe3yNbTaThl U T.J.) U MOAPOOHO U3NaraTh Bech X0 pacueToB. Ha kaxoif
CTpaHUIIE CIETyeT OCTABIATH MO Ui 3aMEYaHUi pelleH3EHTa.

IIpoBenenue yueOHOro mporecca MoXKeT ObITh OpraHn30BaHO ¢ ucnonb3oBanneM DMOC yHuBepcuTeTa U B IHQPOBOI cpere
(TpymIIBI B COIMANBHBIX CETSIX, YIEKTPOHHAS 1109Ta, BUACOCBS3b U 1 p. IIaT(GopMbl). YuebHble 3aHsTus ¢ mpuMeHenueM JOT
HPOXOIAT B COOTBETCTBUU C YTBEPKIECHHBIM pacnucaHueM. TeKyl i KOHTPOIb U MPOMEKYTOUHAs aTTECTaLHUsI 00yUYaroIUXCs
nposonutcs ¢ npumenenueM J1OT.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

CnenmnanbHocth  23.05.06 CrponTenbcTBO  JKeJIE3HBIX  JOPOr, MOCTOB H
TPAHCIOPTHBHIX TOHHEJIel

Cnenmanu3anmsi: YnpapjieHHMe TeXHHYECKMM COCTOSIHMEM  JKeJIe3HOIOPOKHOI0
NnyTH

Jucuunianna: Ousnka

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

[TokazaTenu v KpUTEpPUN OLIEHUBAHUSI KOMIIETEHUUI

OOBekT YpoBHU c(hOPMHUPOBAHHOCTH Kpurepuii ouenuBanus
OLICHKH KOMITETEHIIN I PE3yIBTaTOB 00yIEHUS

OO0yuaromuiics Huskuit yposens VYpoBeHb pe3yNbTaToB 00YUCHHUS
[ToporoBerii ypoBeHb HE HIDKE TIOPOTOBOTO
IToBbIlIEHHBIH YPOBEHD
Bricokuii ypoBeHb

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

JocTurnytslii XapaxkTepucTika YpoBHS C(OPMHPOBAHHOCTH [Ikana oueHnBaHuUs

YPOBEHB KOMIIETEHIUI
pe3yabrara
o0vueHus

DK3aMeH WM 3a4eT C
OLICHKO

Huzkuii OO0yuaromumncs: HeynosnerBoputensHo
YPOBEHb -00HAPYXKUII MPOOETIBI B 3HAHUSIX OCHOBHOTO Y4€OHO-TIPOIrPAMMHOTO
MaTepuaia;

-JIOTYCTWII IPUHIIMITHATEHBIC OIIMOKH B BBITOTHCHHUH 3a/IaHUH,
MPEeIyCMOTPEHHBIX IPOTPaMMON;

-HE MOXKET MPOJIOIDKUTE OOYUCHHE WITH IIPUCTYIHUTH K

o eCCHOHATBHON AEATSIIFHOCTH IO OKOHYAHUH MIPOTPaMMBL 0e3
JIOTIOTHUTEIBHBIX 3aHATHIA IO COOTBETCTBYIOIICH AUCITUTITHHE.

IToporoseiit | Obyuaromuiics: YI0BIIETBOPUTEIBEHO
YPOBEHb -00HapyXWJI 3HaHUE OCHOBHOTO y4e€OHO-IIPOrpaMMHOIO MaTepyala B

00BEMe, He0OX0IMMOM ISl TANIbHEH el yueOHON U IIpeCTOosIIer

npodeccroHaNbHOM AesSTeIbHOCTH;

-CIIpaBIIsieTCA C BBIIOJIHEHUEM 3aJJaHUl, IPETyCMOTPEHHBIX

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

HeO6XOl]I/IMBIMI/I SHAHUAMU IJI UX YCTPAaHCHUA 1104 PYKOBOJICTBOM

IpernoaaBates.

[MoBemuennsrii | OOywarommiics: Xoporio
YPOBEHb - 0OHapYKWJI ITOJTHOE 3HAHKE Y4eOHO-ITPOrPaMMHOTO MaTepraa;

-YCIIEHIHO BBITNONHUN 3a[JaHNUs, IPELYCMOTPEHHBIE IPOrpaMMOl;

-YCBOWJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO pabouei

MPOrPaMMON AUCHUILIUHBI;

-TIOKA3aJI CUCTEMAaTHIEeCKUH XapakTep 3HaHUH yaeOHO-IIPOrPaMMHOTO

MaTepHaa;

-CIIOCOOCH K CaMOCTOSATEIIFHOMY ITOTIOTHEHHUIO 3HAHUH 10 y4eOHO-

MPOrPaMMHOMY MaTepHaty i OOHOBJICHUIO B XOJI¢ JaJIbHEHIIeH

yueOHOI pabOoThl U MPOGHECCHOHATBHOM NEeSITCITBHOCTH.




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




ITpumepHBIif IepedeHb BOIIPOCOB K 3K3aMeHy, | cemecTp

1.Kunematnyeckue xapakTepuUCTUKH (IIepeMelIeHHe, CKOPOCTh, YCKOPEHHE) TpU MOCTYMaTeIbHOM
JIBHYKCHUH.

2.KunemaTtnueckue XapaKTEpUCTUKH (TI€peMeIleHHe, CKOPOCTh, YCKOpEHHE) NpU BpallaTeIbHOM
JIBHKCHUH.

3.IlepBblif, BTOpOH, TpeTwii 3akoHBI HploTOHa ((pOpMYyNTMpPOBKA, MaTeMaTHYecKas 3alHCh, T'PAHUIIBI
MIPUMEHCHHS).

4. JluHaMHYIeCKHEe XapaKTepHCTHKH JBIDKCHHS (Macca, CWIa, HMITYJIbC). 3aKOH COXpPAaHEHHS HMITYJIbca
(popmynmpoBka, MaTeMaTH4ecKas 3aIuch, IPUMEHEHIE)

5.Ymap aOGCOMIOTHO YIPYruX Tel. Yaap aOCOIIOTHO HEYIPYTHX TeIl.

6.MOMEHT cuibl. YpaBHEHHE JUHAMHKHU BPAILATEIbHOTO JABM)KEHHUS.

7. MOMEHT UMITyJIbca. 3aKOH COXPAHEHHUS MOMEHTA UMITYJIbCA.

8.MowmeHT nHepiun TBeporo tena. Teopema IllTeiinepa.

9.Mexanuueckas pabota. Pabora cuibl ynpyrocti. MOITHOCT.

10.Kunernueckass sHeprus. Teopema o kuHeTmdeckoil sHepruu. KuHeTuueckas sHeprus TBEpIOro Tena
IIPY BpAICHUH.

11.KoHcepBaTuBHbIE cuibl. [loTeHIIMAIBHBIE U HEMOTEHIMAIbHbIE CUIOBBIE MOJIS.

12 IloTeHumanbpHas 3Heprus. 3aKOH COXPaHEHUsI MEXaHUUECKON SHEPTHH.

13.Ilone TsAroTeHMs. 3aKOH BCEMHPHOTO TATOTeHWS. HampspKeHHOCTh M MOTEHIMAT TPAaBUTAIMOHHOTO
TIOJISL.

14 Mexanndecknii ~ TMPUHIOUN  OTHOCHUTeNbHOCTH.  [loctymater  DiHmTeidiHa.  OCHOBHOW  3aKOH
PENSATUBUCTCKON TMHAMUKH.

15.OHeprust peaTUBUCTCKOM YacTUIBI. B3aMOCBS3h MacChl M SHEPTHUU.

16. Buyrtpennsiss sHeprus. Uucio creneHed cBOOOMbI. 3aKOH PAaBHOMEPHOIO PACIPEACICHUS JHEPTHH 10
CTEIEHSM CBOOO/BI.

17. TlepBoe Hawanso TtepMoAuHaAMHMKH. PabGora raza mnpu wH3MeHeHMHM ero oObema. TernoeMKocTb.
VYpaBHenue Maiiepa.

18. Kpyrosoii mpomecc. OOparumble ¥ HeoOpaTHMbIE IpOLECCHl. BTopoe Hadaso TEpMOJMHAMHKA
(popmynupoBka, MaTeMaTHUECKasl 3aITUCh, IPUMEHEHHE).

19. Peanbuble ra3sl. YpaBHeHue Ban-nep-Baansca. M30TepMBl peallbHOTO rasa.

20. PeanbHble JKMOKOCTH, HUX cBoHcTBa. IlOBEpXHOCTHOE HaTSDKEHHE. SIBIIEHME  CMauMBaHUSA.
Kanunnsiprocts.

21.0mekTpocTaTHyeckoe ToJe. XapaKTePUCTHUKH  AIIEKTPOCTATHYECKOTO TOJNS  (HAampsHKEHHOCTh |
noreHyan). [IpuHIun cynepno3unny MEeKTPUIECKUX TOJIEH.

22. Teopema I'aycca i 3IeKTpOCTaTHMYECKOTO MOJSA B BakyyMe. LIMpKymsmus BeKTOpa HamnpsHKEHHOCTH
ANEKTPOCTATUYECKOTO0 MoJIst. PaboTa NeKTpoCcTaTH4ecKoro MmoJist Mo MepeMEIeHUI0 IEKTPHUECKOTo 3apsiia.

23 JlusnexTpuky. Tumsl quanekTpukoB. Ilomspuzaiust THAIEKTPUKOB U €€ BUBL.

24 Onextpudeckoe cmelerue. Teopema [Maycca i1 3IEKTPUUECKOTO TOJIS B BEIIECTBE.

25.0neKTpoeMKOCTh IPOBOAHKUKOB. KoHaeHCaTOphl. DHEprusl 3apsKEHHOTO KOHAEHCATopa

26.D7eKTpUYECKH TOK M €ro XapaKTepPUCTHUKH (CHJIa TOKa, IUIOTHOCTh TOKa). 3akoH Oma Juis ydacTka
men (B MHTETpabHON U quddepeHInaIbHON hopMe).

27.CropoHHME CUIIBL. DneKTpoABKyas cwia. Hanpsbkenue. 3akon Oma 1715 3aMKHYTOW LIETTH.

28.PaboTa 1 MOIIHOCTH TOKa. 3akoH JIxxoyns — Jlenna (B uHTeTpansHON U quddepeHnnansHon Gopme).

29.MarauTHOE T0JIe ¥ €T0 XapaKTePUCTHKH (BEKTOp MATHUTHON HWHIYKIMH, HANPSDKEHHOCTH ITONA). 3aKOH
buo-Casapa-Jlamnaca. Ilpumenenue 3akoHa buo-CaBapa-Jlammaca k pacueTy HWHIYKIIMH MAarHUTHOTO TIONIS B
LIEHTPE KPYTOBOTO TOKA.

30./leficTBe MarHUTHOTO TIOJI Ha NMPOBOJHUKH C TOKOM M Ha 3apspKeHHble yacTuipl. Cuma Ammepa. Cuia
Jlopenua.

31.IloTok BexkTOpa MarHUTHOM MHAyKIMH. I{upkynsmus BekTopa MarHUTHOIO MoJid B Bakyyme. Teopema
0 LUPKYJISIUN BEKTOPA .

32.5Bnenue snexrpomarHuTHOW uHAyKuH. 3akoH Papages. IlpaBuno Jlenua. BuxpeBble TOkH (TOKH
®yko), UX y4eT U HCIOIE30BaHNE B TEXHUKE.

33.MuayktuBHOCTh KOHTYypa. Camomuaykuus. DJC camouHaykuuu. TOKM MpH pa3sMbIKAHUU M 3aMbIKaHUH
LIETIH.

34.B3anmMHas uHAYKOUS. TpaHchOpMaTopHI.

35.Ina-, mapa- u ¢peppomaraetusm. [lpupona sTuX SBICHUM.

36.YpaBHeHuss MakcBemna s OJEKTPOMArHUTHOTO — MOJst, WX (u3ndeckuit cMpicia. [loHsTue
3JIEKTPOMATHUTHOTO TOJIS

ITpuMepHBIif IepedeHb BONIPOCOB K 9K3aMEHY, 2 CeMecTp

1.Ilonstue koyebaTenpHOrO mporecca. ['apMoHnveckue koyebanus. KuHemaTuueckue M JUHAMHYCCKHE
XapaKTepUCTUKH TapMOHMYECKUX KoJieOaHuil. YpaBHEeHHE CBOOOHBIX TAPMOHUYECKUX KOJICOaHHH.

2. OcobeHHOCTH KOJIEOATEIBHOTO MpoIecca NMPU BO3ACHCTBHM BHEIIHMX CHJI. YpaBHEHHE 3aTyXaloIInX
koneOannii. OCHOBHBIE XapaKTEPUCTHUKH 3aTyXarOIIUX KOJIeOaHHH.



3.BeiHYXeHHbIE KOJeOaHUs. YpaBHEHUE BBIHYKICHHBIX KoyeOaHMH. Pe3oHaHC, ero yd4er um mnpuUMeHEHUe
B TEXHHKE.

4.Meton BekTOopHbIX auarpamMM. CllOKEHHE TapMOHMYECKMX KoOJeOaHWH OJHOTO HampaBJCHUs H
OJIMHAKOBOH 4acToThl. buenus.

5.BonHoBBIe mporecchl. [IpomosibHBIE M TONEpedHbIC BOJNHBL berymue BoiHBI. YpaBHeHHe Oerymei
BOJIHBL. BOITHOBOE ypaBHEHHE.

6. MaTepdepennys BodH. YCI0BUSI MaKCUMyMOB M MUHUMYMOB. CTOSIYHME BOJHBL.

7.CBoOOHBIC TAPMOHIYECKIE KOJIeOaHMs B KOIeOaTeIbHOM KOHTYpE.

8.CBoOOHBIC 3aTyXalOIINE W BEIHYXKICHHBIC IEKTPOMAarHUTHBIE KoneOanus Pe3oHaHc.

9.0nexTpoMarHuTHEIE BONHBL. Jlnd¢depeHnaasHOe ypaBHEHHE 3JIEKTPOMAarHUTHOW BOJHBI. (OCHOBHEIC
CBOICTBA NIEKTPOMArHUTHBIX BOJIH.

10.KorepeHTHOCTh U MOHOXPOMATHYHOCTh CBETOBBIX BOJH. MeTOMAbI HAOMIOACHUS HHTEP(EPEHIIUH CBETa.
WurtepdepeHins cBeTa B TOHKHX IJICHKaX.

11.udpaxuus ceera. [Ipuniun Ioiirenca-®Openens. Merox 300 Openens.

12. Tudpakuus Dpaynropepa Ha omHoW wmienu. JudpakimoHHas pemieTka. YCIOBHS MaKCHUMYMOB H
MHUHHAMYMOB ITpU TU(QpaKIny Ha JU(PaKIHOHHON pelIeTKe.

13.EcTecTBeHHBIN U Noysipu30BaHHbI cBeT. [longpusanus ceeta. 3akoH Mantoca.

14.Tlonsipu3anusi IpH OTPaXKEHHHM W TPEJIOMIICHHH OT TPaHUIIBl JBYX IUIJIEKTPUKOB. 3akoH bprocrepa.
JIBoiiHOE JTyyenpeaoMIIcHHE.

15.TemnoBoe U3IydeHNE U €r0 XapaKTEPUCTHKA. 3aKOHBI TETIOBOTO M3ITyICHUSI.

16.3axonbI BHemHET0 ¢GoTodddexTa. YpaBHeHHe DHHINTEHHA A BHeHIHETo (Gorodddexra. [IpuMeneHns
¢dorordpdexra.

17.9¢dexr Komnrona. J[laBnenue cBera. ENUHCTBO KOPHYCKYISPHBIX M BOJIHOBBIX  CBOMCTB
3JIEKTPOMATHUTHOTO U3Ty4eHHS.

18.Mopnenu atoma Tomcona u Pesepdopna. Jluneiuatsiii ciektp atoma Bomoposa. [loctynarsr bopa.

19.0nwiTel @panka u ['epria. Cextp atroma Bojoposa mo bopy.

20.KopmyckynsapHO-BOJIHOBOM  Jyaqu3M CBOMCcTB  BemecTBa. Boansl ne bpoins.  CooTHouieHue
HeonpenaeneHHocTel I eitsenodepra.

21.BonHoBas GpyHKIMS U ee cTaTHcTHYecKnil cMblci. YpasHenue IlIpénunrepa.

22 Yactuma B OJHOMEPHOH MMOTCHIIUAIBHOM siMe OCCKOHEYHOW TITyOHHBI.

23.AtoM BOmOpO/a B KBAHTOBOW MeXaHWKe. KBaHTOBEIC UncIa, MX (PU3MUSCKUIA CMBICI.

24.CruH snexrpoHa. CrimHOBOe kKBaHTOBOe umcio. [lpwammm [laymm. Pacnpenenenne »meKTpOHOB B aToMe
10 COCTOSIHUSIM.

25.PeHTreHOBCKHE CIIEKTPHI. 3aKoH Mo3H.

26.Ilornomenue cBera. CIIOHTAaHHOE M BBIHY)KICHHOE H3MydeHHA. OnTHUeckue KBAHTOBBIE TEHEPATOPHI
(J1azepsl), UX MIPHUMEHEHHE.

27.IloHsATHE O 30HHON TEOpUM TBEPABIX Tesl. MeTaibl, TUAIEKTPUKH M TOJIYIPOBOJHUKH IO 30HHOM
TEOpHH.

28.CobcTBEHHAsI M IPUMECHAS TPOBOANMOCTH MOIYITPOBOIHHKOB.

29.CoctaB atroMHOrO siipa. [ledexT Macchl 1 3HepTust CBA3MU sApa. YelabHasi SHEpPTHsl CBS3H.

30.Snepuble cunbl. Monenu siipa.

31.PaguoakTUBHOE U3ITyYEHHUE U €T0 BUJBL.

32.3aKkoH paguoaKkTHBHOTO pacmana. [IpaBmia cMemeHusI.

1.HalitTn 4acToTy COOCTBEHHBIX KONE€0aHWH B KOHTYpE, COCTOSIIEM W3 COJCHOHWJA IIMHOH 3 cwM,
IIJIOMIAABI0 TTOTIEPEYHOTO cedeHHs | CM2 M TUIOCKOTO KOHJAEHCATopa ¢ IUIomazpio miaacTuH 30 cM2 U pacCTOSTHHEM
mexry HuMu 0,1 cm. Yncno ButkoB conenouaa pasxHo 1000.

2.B KOHTYp BKJIIOYEHBI KaTyIIKa CAaMOMHAYKLIHH C MEPEeMEHHOM HMHAYKTUBHOCTHIO OT 50 mo 1000 ml'H u
KoH7ieHcaTop nepemeHHon emkocTr oT 10 g0 5000 n®d. Kakoil auama3oH 94acTOT M JJIUH BOJH MOXKHO OXBATHUTh
HACTPOUKOI 3TOro KOHTypa?

3.KonebarenbHbI KOHTYP COCTOMT M3 KOHAEHCATOpa €MKOCThI0 7 MK®, KaTymku WHIYKTUBHOCTHIO 0,23
I'm u comporusnenus 40 Om. KonneHcarop 3apskeH KOIUUECTBOM 3iekrpuuectsa 5,6-10-4 Kin. Haiit nepuon
KoneOaHMi KOHTYpA.

4.YpaBHeHHE H3MEHEHHS CO BPEMEHEM pa3HOCTH IOTEHIMAIOB Ha OOKIagkax KOHAEHCATopa B
KoJ1e6aTenbHOM KOHTYpe JaHo B Buje u=50 cos 104 t B. EMkocTh koneHcaTopa paBHa

C=10-7 ®. Haiitm mepmon KoieOaHWi, WHAYKTUBHOCTh KOHTYpAa, 3aKOH H3MECHEHHUS CO BPEMEHEM CHIIBI
TOKa B LIETIH, [UTMHY BOJHBI, Ha KOTOPYIO HACTPOEH KOHTYP.

5. Touka coBepiiaeT konedanus 1o 3akoHy x=A cos (o_0 t+¢ 0 ). [lepuoxn konebanumit

T=0,1 ¢, navanpHast Qasza paBHa Hymo. CMelieHHE TOYKH OT IOJOXKEHHsS paBHOBecHs depe3 t=13 mc
paBHO x=7 MM. OmpesiennTe CKOPOCTh U YCKOPEHUE B ITOT MOMEHT BPEeMEHH.

6.ITapannensHblil mydok cBeTa ¢ JIMHOW BoiHbI 600 HM magaer moj yrioM 30° Ha TOHKYIO IJIEHKY C
nokazareneM mnpenowsienuss n = 1,3. [lpm kakoif HaMMeHbIIEH TONIIMHE IUIGHKH OTPaXEHHBIH CBET OyneT
MaKCHMaJILHO OCJIabJIeH B pe3ysbTaTe HHTephepeHIIum?

7.I110CKOBBIMYKIIasl JIMH3A JIEXKHUT BBITYKJIOH CTOPOHOM Ha CTEKISHHOM InacThHKe. ONpenenuTrs TOIILUHY



CJIOS BO3/IyXa TaM, T/ie B oTpaykeHHOM cBeTe (A = 600 HM) BHIHO IIEPBOE CBETIOC KOJIbI[0 HproTOHA.

8.0mpenenuTs IMOJHOE YHUCIO IVIABHBIX MAaKCHMYMOB, KOTOpPBIE MOTYT DPEalM30BaThCS IPH IUPPaKIHUA
CBETa C JUIMHOW BOJHBI A, ITaJaIOIIEr0o HOPMaJIbHO Ha JU(paknnoHHYI0 peuretky ¢ nepuogom d = 7,7 A. Ckonbko
IJIaBHBIX MAaKCUMYMOB OyJIET BHJHO, €CJIM OTHOIIEHHE TIEpH0Jia PELIETKH K IUPUHE I1esu paBHo d/b = 37

9.Ha pmudpakamonHyo pemerky, conepxamylo 400 mTpUXOB Ha MWDIMMETp, NaJaeT HOPMAaJbHO
MOHOXpOMAaTH4eCKHi cBeT ¢ jmHONH BoiHbl 0,6 MkM. Haiitm oOmee umcno nudpaknMOHHBIX MaKCHMYMOB,
KOTOpBIE JaeT 3Ta pemerka. OnpenenuTs yroi TudpaKkuni, COOTBETCTBYIOIINMN MOCIEAHEMY MaKCUMYMY.

10.KBapueByr0 IUIACTUHKY IIOMECTWJIM MEXAY CKPEIUEHHbBIMM HUKOJISIMHU. Ilpu kakoil HauMmeHbLIEH
TOJIIMHE KBAPIIEBOW IUIACTHHKM MOJE 3peHHs OyJeT MaKCHMalbHO NpocBemieHo? [locTosHHAs BpamieHHs KBapra
paBHa 27 Tpag/mMm.

11.Boraucnute  1eOpOMIEBCKYl0 [UIMHY BOJHBI  JIEKTPOHA, MPOILICIIIETO YCKOPSIOIIYD Pa3HOCTh
noreHimanos 511kB. (Queprus nmokos »nexrpona pasHa 0,511 M»aB).

12.0nexkTpoH ¢ KuHeTHuYecKoil sHeprueid 4 5B rokanmuzoBan B obGnactu pasmepoM 1 MkM. OueHHTH C
ITOMOIIIBIO0 COOTHOIIEHUS HEOIPEAETICHHOCTEI OTHOCUTENIBHYIO HEONIPEICIEHHOCTh €10 CKOPOCTH.

O6pazelnr sK3aMeHaAIMOHHOTO OuieTa

JlanpHEeBOCTOYHBIHN TOCYAapCTBEHHBIN YHUBEPCUTET ITyTeil COOOICHNS

Kadenpa OK3aMeHalMOHHBIH OmiieT Ne YTBepxnaro» 3am
AMMXKT ®dusuka JnupekTopa no YP
3,4 cemectp, 2023-2024 CrnenuansHocTb 23.05.06 H3ro6a T.A.
CTpOoUTENBbCTBO KENE3HBIX JOPOT, 17.05.2023 r.

MOCTOB U TPAHCIIOPTHBIX TOHHENEH
Crneunanuzanus: YnpasjieHue
TEXHUYECKUM COCTOSIHHEM
JKEIIE3HOJOPOKHOTO ITyTH

Bonpoc Ilonstue komebarenmpHOTO mponecca. ['apmoHmueckue kojicOanus. KuHeMatndyeckne W JUHAMUYECKUE
XapaKTePUCTUKU TapMOHUYECKUX KOJICOaHWH. YpaBHEHHE CBOOOJHBIX TapMoHmYecknx koieOanmid. (OITK-1)

Bompoc Tlonstne koneGarensHOro mnpouecca. ['apmoHnmueckne koneOanus. KuHemarnueckne W JUHAMHUYECKHE
XapaKTepUCTHKH TapMOHMYECKUX KoJeOaHui. YpaBHeHNE cBOOOIHBIX rapMoHnueckux kosedanuit. (OITK-1)

3amava (3amanme) Ha mudpaxnmonnyro pemerky, comepxamryto 400 mMTpUXOB HA MUIJUTUMETpP, MaJacT HOPMAIBHO
MOHOXpOMAaTHYECKHH CBeT ¢ anuHOM BoiHBI 0,6 MkM. Halitm o0mee 49mciao IUQpPaKIIMOHHBIX MaKCHMYMOB,
KOTOpEIE JaeT 3Ta pemeTka. OnpenenuTs yroy Au(pakiuy, COOTBETCTBYIOIINH mocieaaeMy Makcumymy. (OITK-1)

[Tpumeuanme. B KaxIoM  3K3aMECHAIlMOHHOM  Owiere  JOJDKHBI  HPUCYTCTBOBAaTb  BOIIPOCHI,
crocoOCTBYIONMX (POPMHUPOBAHUIO Y O0YJAIOMIETOCS BCEX KOMITETCHIMH 110 JAHHOHN TUCIUTIINHE.

3. TecToBble 3a1aHus. OLeHKa MO pe3yJbTaTaM TeCTUPOBAHUS.

1.BrIOpath nMpaBWIIBHBINA OTBET.

IToctynarensHBIM ABHKEHHE aBTOMOOHIIS MOXKET OBITh NPH
[l TIpsAMOIMHENHHOM JBHXECHUU

JIBIDKEHUH 110 OKPY>KHOCTH

KPHUBOJIMHEIHOM JABHXEHUU

0001 TpaeKTopuu

3ananue 2 OINK-1

Br1Opath nmpaBUITBHBIN OTBET.

Koopnunara yactuipl 3ajana ypaBHeHueM x=1-2t+3t"2
CpenHss CKOPOCTh YacTHIIBI 32 BTOPYIO CEKYH/Y JIBIDKCHHUS paBHA
5wm/c

6 m/c

7 m/c

8 m/c

3ananue 3 OIIK-1

Br1Opath mpaBUIbHBIN OTBET.

CrnioprcMeH-purypuct coodmiaer cebe MEJICHHOE BpallleHHE BOKPYT BEpTHKaNbHOM ocu. Pesko
coOpaBIINCh, OH YMEHBIIAET MOMEHT WHEPLIMH CBOEro Teja B 3 pas3a, IIPH 3TOM €ro YIJIOBas CKOpPOCTh U
kuHeTH4eckas sHeprust EK

) u EK ymenpmmnuce B 3 pasza

"] u EK yBennuunuce B 3 paza

) me m3mMeHmnach, EK yBenmumnace B 3 paza

C) u EK He usMeHst0TCS

3aganue 4 OIIK-1

Ousnueckas BEIMYMHA, OmperensemMas padoTOH, cOBEpIIacMON CyMMapHBIM IOJIEM 3JIEKTPOCTATUYECKUX
(KyJIOHOBCKMX) M CTOPOHHMX CHJI TIPH MEpEeMEIeHHH eIMHHYHOIO IOJIOKUTEIIBHOTO 3apsiia Ha JaHHOM y4JacTkKe
LIeIH, Ha3bIBaeTCs




(OtBet: Hanpsoxenuewm, Hanpsokenuem, HAITPSDKEHHUEM)

ITonHBIH KOMIUIEKT TECTOBBIX 3aJaHUil B KOpPIOpaTHBHOH TecToBOi obonouke ACT pasmerieH Ha cepBepe
YUT ABIVIIC, a takxe Ha caiite YHuBepcurera B pazmene CO JABI'VIIC (oOpa3oBaTenpHas cpela B JIHYHOM
KaOMHEeTEe MPEeTIo1aBaTes ).
CooTBeTcTBHE MEXIy OalnbHOM CHCTEMONW M CHCTEMOM OIIEHMBAaHHMS II0 pE3ylbTaTaM TECTHPOBAHUS
YCTaHABINBAETCS MTOCPEICTBOM CIIEIYFOIIEH TaOIHIIBL:

O6BekT IToxaszarenu Orerka VYpoBeHb
OLIEHKU OIICHUBAHUS pe3yIbTaToB
PE3yNIbTaTOB 00YUCHUS o0yueHus
OO0yuaromuiics 60 GayutoB M MeHee «HeynoBneTBOpUTEIBHO» Huskuit ypoens

74 — 61 GamioB

«YHOBJ'ICTBOpI/ITeJ'H)HO»

IToporoBelii ypoBeHb

84 — 75 GamioB

«Xopo1o»

IoBbIIeHHBIN YPOBEHB

100 — 85 Ganos

«OTIHYHO»

Bricokuil ypoBeHb

4. Ouenka orBeTa o00yYamollerocsi Ha BONPOCHI, 3aqady (3aJgaHHe) JK3aMeHALIMOHHOIO OujeTa,
3ayeTa, KypcoOBOIo NPOeKTHPOBAHUS.

OHCHK& OTBE€Ta 06yqa10meroc;{ Ha BOIIPOCHI, 3a1a1y (3a£[aHHe) 9K3aMCHAIIMOHHOI'O 6I/IJI€T8., 3a4cTa

DJIeMEHTEI OLCHHUBaHUA

COI[ep)KaHI/IC IIKaJIbl OCHUBAaHU

HeynosnerBoputenbH | YI0BIETBOPUTEID Xopo1o OTminyHO
He 3aureno 3aureHo 3auTeHo 3auTeHo
Cootserctue otBeToB | [TomHOE 3HaYNTETbHBIC HesnauutensHbie [Tonnoe
(dhopMynmpoBKaM HECOOTBETCTBHE I10 MIOTPEITHOCTH. TTOTPEITHOCTH. COOTBETCTBHE.
BOIPOCOB (3aJ]aHMi{) | BCEM BOITPOCaM.

Crpykrypa, IToHOE 3HAYUTENBHOE HesnauutensHoe CooTBeTcTBHE
ITOCTIEIOBATEIFHOCTD | HECOOTBETCTBHE HECOOTBETCTBHE HECOOTBETCTBHE KPUTEPHIO TIPH
JIOTHKA OTBETa. YMEHUE | KPUTEPHIO. KpUTEPHIO. KPUTEPHIO. OTBETE Ha BCE

YETKO, IOHATHO, BOIIPOCHI.
IPaMOTHO U CBOOOIHO
M3JIaraTh CBOM MBICITH
3naHne HopMaTHBHEIX, |llonHOE He3HaHMe NmeroT MecTo NmeroT mecTo [MomHOE
MIPaBOBBIX JOKYMEHTOB | HOPMATHBHOW U CYIIECTBCHHBIC HECYIIIECTBEHHBIE COOTBETCTBHE
1 CTICIIHAITBHOM MpaBOBOM 0a3bl U VITYIICHUS VITyIIeHUS U JTAHHOMY KPHUTEPHIO
JTUTEPaTypPhI CHeHaTbHON (ne3nanue HE3HaHHE OTACTBHBIX | OTBETOB Ha BCE
JINTEPATYPbI GoJpIel 9acTH U3 | (eIMHUYHBIX) pa0OT | BOIPOCHI.
JTOKYMEHTOB U U3 Yucna
CICIMAaIbHON 00s13aTeIBHOM
JIUTEPATYPHI IO JINTEPATYPHI.
HA3BaHMIO,
COZIEP)KAHUIO U
T.1.).
‘YMeHue yBsA3bIBaTh YMeHue cBs3aTh YMeHue cBsi3aTh YMeHue cBs3aTh ITonnoe
TEOPHUIO C IPAKTUKOH, | TEOPHUIO C MPAKTUKON | BOMPOCH TEOPUM | BOTIPOCHI TEOPUU U COOTBETCTBUE
B TOM YHCJIC B 00JaCTH | pabOTHI HE U TIPaKTHKA MIPAKTUKU B JTAHHOMY KPUTEPHIO.
po¢heCCHOHATIBHOM MPOSIBIISIETCSI. MIPOSIBIISIETCS OCHOBHOM CriocoOHOCTh
paboThI penKo. TIPOSIBIISIETCSL. HHTETPUPOBATH

3HAaHUA U NPUBJICKATb
CBCIACHMHA U3
Pa3sINYHBIX HAYYHBIX

coep.




KauecTBo 0TBETOB Ha
JOIIOJTHUTCIIBHBIC
BOIPOCHI

Ha Bce
JOITIOJTHUTCIIBHBIC
BOTIPOCHI
MpenoaBaTes JaHbl
HEBEPHBIE OTBETHI.

OTBeTHI HA
60JIBIIYIO YacTh
JIOTIOJTHUTEIBHBIX
BOIIPOCOB
Mpero1aBaTess
JTaHBI HEBEPHO.

. JlaHs! HEMTOTHBIS
OTBCTHI HA
JOIIOJTHUTCIIBHBIC
BOIPOCHI
MpernoaBaTess.

2. Jlan oquuH
HEBEPHBIN OTBET HA
JIOTIOTHUTEIBHBIC
BOTIPOCHI
TIperro1aBaTeds.

JlaHbl BepHBIE OTBETHI
Ha Bce
JOINIOJTHUTCIIBHBIC
BOIIPOCHI
MpenojaBaTelis.

IIpumeuanue: uroroBas OreHKa (opMHUpyeTcs KaK CpedHss apu(MeTHUecKas pe3ylbTaToB 3JIEMEHTOB

OLCHUBAaHU.




