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

YTBEPXK/IAIO

3aB.kadenpoi

(k911) ®Pusnka u TeopeTuyecKas

MEXAaHWKaA

[Tsraun C.A.. , 1.¢.-M.H,
npodeccop

25.04.2024

PABOYAA ITPOI'PAMMA

JIUCHUIUIMHBEL  DPHu3NKa

st crierianbHOCTH 23.05.06 CTpoUTeNnbCTBO KENE3HBIX 10POT, MOCTOB U TPAHCIIOPTHBIX TOHHEJICH

CocraBurenb(n): K.b.-M.H., joneHTt, Kopocrenesa M.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
2024 r.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

IIpencenarens MK PHC

2025 r.

Pabouas nporpamMma nepecMoTpeHa, o0cyskaeHa 1 0100peHa st

ucnoiaHeHus B 2025-2026 yueOHOM Toqy Ha 3aceqaHuy Kadeapbl
(x911) ®u3uka n TeopeTHUeckas MEXaHUKa

IIporokon or 20251. Ne
3aB. kadeapoii [Tssuun C.A.. , 1.¢.-M.H, npodeccop

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

IIpencenarens MK PHC

o 2026 .
Pabouas nporpamMmMa rnepecMoTpeHa, 00CykIeHa U of1o0peHa st
ucnoinHeHus B 2026-2027 yueOHOM Tony Ha 3aceqaHuy Kadeapbl
(k911) ®usuka 1 TeoOpeTHUECKast MEXaHUKA

[Iporokon or 2026 . Ne
3aB. xadeapoit [Tsuun C.A.. , 1.¢.-M.H, npodeccop

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

[Ipencenarens MK PHC

2027 r.

Pabouas nmporpaMMa mepecMoTpeHa, 00CcyKJIeHa 1 000peHa JIIst
ucnoanenus B 2027-2028 yuebnom roay Ha 3aceqaHny Kabeapbl
(¥911) ®Ousuka 1 TeopeTuueckasi MEXaHHKa

[Iporokon or 2027 1. Ne
3aB. xadeapoit [Tsrann C.A.. , 1.¢.-M.H, mpodeccop

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

IIpeacenarens MK PHC

2028 T.

PabGouast mporpaMma nepecMoTpeHa, 00CyKCHa M 000peHa JIIst
ucnoaHeHus B 2028-2029 yueOnoM roay Ha 3aceqaHny Kadeapol
(x911) ®OusnKa 1 TeopeTHIECKasi MEXaHUKa

[Iporokon or 2028 r. Ne
3aB. kadenpoii [Lsraun C.A.. , n.¢.-M.H, mpodeccop



Pabouas mporpamma qucrumminHel OH3HKa

paspaborana B coorBercTBHE ¢ PI'OC, yTBEpsKIeHHBIM IpHKa3oM MuHucTepcTBa 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 vy | PO| vo | PO | vOo PII

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-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:BonnoBas ontuka. KBantoas ontuka. «KBaHTOBass MexaHHKa». KBaHTOBO-MeXaHHMYECKOE OMMCAHKE NTOBEACHHS
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

2.2 | JucuMIUIMHBI U IPAKTUKH, JI51 KOTOPBIX OCBOEHHE JAHHOH TUCHUILINHBI (MOAYJIs1) HEOOXOAUMO KAK
npealiecTByoliee:

2.2.1 | ComporuieHue MaTepuanoB

2.2.2| TeopeTnueckasi MEXaHUKA

2.2.3 | TunpaBnuka ¥ THAPOIOTUSL

2.2.4| MarepuaJioBeieHHE 1 TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepHajioB

2.2.5 | CtpoutenbHas MEXaHUKa

2.2.6 | Metpomnorus, CTaHAapTHU3aINsA U CEPTHDUKAIHS

3. IEPEYEHb IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSI 11O JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJIbTATAMUM OCBOEHUSA OBPA30BATEJIbBHOU ITPOI'PAMMABbI

OIIK-1: Cnoco0eH pemiaTh HH:KeHePHbIE 32124 B NPo¢ecCHOHAILHOM 1eATeJbLHOCTH € UCIO0JIb30BAHMEM METO10B
€CTeCTBEHHBIX HAYK, MATEMATHYECKOI0 aHAIU3a U MO/IeIMPOBAHMS

3HaThb:

CTIOCOOBI PEIIeHHs] HHKEHEPHBIX 337124 B IPOPECCHOHATFHON AATETIHHOCTH

YMmeTh:

CITOCOOBI PCHICHHA MHXKCHCPHBIX 3a/1a4 B l'[pO(i)eCCPIOHaJ'IBHOﬁ ACATCIIBHOCTH, UCTIOJIB3Y METOAbI CCTCCTBCHHBIX HAYK

Baanern:

METOAaMH €CTCCTBCHHBIX HAYK , MATCMATHYCCKOI'O pCIICHUA WHXKCHCPHBIX 3a1a4 B HpO(i)GCCHOHaHLHOﬁ JACATCIBHOCTHU

4. CONEP)KAHUE JUCHUIIIMHBI (MOAYJIS)), CTPYKTYPHPOBAHHOE 110 TEMAM (PA3JEJIAM) C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMMUYECKHNX YACOB U BU/10B YYEBHBIX 3AHATHUA

Kon HaunmeHoBaHue pa3/iesioB U TeM /BT Cemectp Komneren- Hure
Yacos Jlutepatypa IIpumeuyanue
3aHATHSA 3aHATHA/ / Kype 197071 PaKT.

Pasgen 1. Jlekuuu

1.1 1.IIpenmer ¢puzuku. MeToast 3 2 OIIK-1 JI1.1J12.1 0
(u3nueckoro ucciaenoBanus. MexaHuKa. 2.2
3aKOHbI MEXaHUKU ITOCTYNATENBHOIO U 210202354

BPAIIATEIFHOTO BIKCHUS MATEPHATLHOM
Touku. DU3HUecKre MOIEIU. DIEMEHTHI
KkrHeMaTuky. KMHeMaTH4yecKoe onucanue
MTOCTYIATEIBHOrO U BPAIATEILHOTO
nBmxennit. /JIex/

1.2 2. lnHaMHKa MaTepHaIbHOW TOUKU U 3 2 OIIK-1 JI1.1J12.1 0
MOCTYNATELHOIO JBIKEHHS TBEPIOTO 2.2
tena. Macca, cuia, UMIyJIbC. 3aKOHBI 21222354

Herorona. IlonsTe nHEpIManbHON
cucreMsl orcuera. /JIex/

1.3 3. 3aKoHBI MEXaHUKH MTOCTYNATEILHOTO 1 3 2 OIIK-1 JIL.1J12.1 0
BpAIATEIBLHOTO IBHKEHUS TBEPIOTO J12.2
TeJa. 3aKOH COXPaHEHHS UMITYIbCa U 01323334

MOMeHTa umnyJieca. Llentp macc.
YpaBHEHME ABUKEHHS Teja IIEPEMEHHOM
maccel. /JIex/




1.4 4. Pabora u sHeprus. Kuneruueckast u OIIK-1 J1.1J12.1
MOTEHIIMAIbHAS SHEPIHU. 3aKOH 2.2
COXpaHEHWsI SHEPTUU B MeXaHHKe. /JIex/ 2122093 54

1.5 5. Mexanuka TBepAoro teaa. MoMeHT OIIK-1 JIL.1J12.1
nHepuun. Kunernyeckas sHeprus 2.2
BpanieHus. MOMEHT CHIIbl. Y paBHEHHE 013233 54
JUHAMUKHA BPAIIaTeIbHOTO JIBUKCHUS
TBeporo tena. /JIex/

1.6 6. MOMEHT UMIyJIbCca U 3aKOH €ro OIIK-1 JI1.1J12.1
coxpanenus. Jlehopmanuu TBEpIOro 2.2
tena. HenneprmansHele cucteMsl /JIex/ 2102202354

1.7 7. MonekynspHas pusnka u OIIK-1 JIL.1J12.1
TepMoauHaMuKa: OCHOBBI MOJIEKYJIIPHO- 2.2
KUHEeTH4YeCcKor Teopuu. TepMoInHaMUKa. 212233524
OCHOBBI KJIaCCHYECKOI CTaTUCTUYECKOM
¢u3uKu. MakpoCKOITHIecKie mapaMeTpHl.

YpaBHEHHE COCTOSHHS UACAITBHOTO rasa.
JlaBneHue raza ¢ TOUKH 3peHUS
MOJIEKYJISIPHO-KHHETHIECKOH TEOPHUH.
OJIEKYJISIPHO-KHHETUUECKUN CMBICIT
abcomoTHOH TeMmepaTypsl. /JIex/

1.8 8. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO- OIIK-1 JIL.1J12.1
KMHETUYECKOW TEOPHH UJICATbHBIX Ta30B. J12.2
Pacnipenenenne MakcBesia MOJIEKyJI 213233 54
HJEaTBHOrO Ta3a MO CKOPOCTSM U
SHEPIUsM TEIUIOBOTO ABHKEHHUS.

Pacnipenenenune bonbiMana MonekyIr Bo
BHEIIHEM MOTEHIHAJIbHOM ToNe. SIBieHus
nepenoca. /JIex/

1.9 9. 3aKoH paBHOMEPHOr'O pacnpecIeHUs OIIK-1 JIL.1J12.1
SHEPTHH 110 CTETICHSIM CBOOOIBI J2.2J12.3
Monekynsl. [Tepoe Hagano 01323334
TepMoauHaMuky. Pabota rasza npu
HU3MEHEHHHU ero o0beMa. TerioeMKoCTb.

YpaBuenne Maiiepa. /JIex/

1.10 10. Ilpumenenune nepBoro Hauaza OIIK-1 JI1.1J12.1
TEPMOIUHAMUKH K H30IPOLIECCAM. J12.2
AJtnabaTHBINA U TIOTUTPOITHBIH D152 D53 54
nporieccsl. /JIex/

1.11 11. Obpatumblie 1 HeOOpaTUMBIE OIIK-1 JI1.1J12.1
nporeccsl. Hukn. OuTponus. [Tpurnun 2.2
BO3pacTaHus SHTPONUU. BTopoe Hauano 013233 54
tepmonuHamuku. [uxin Kapho.

Makcumanbhbiit KITJI TernoBoit
MariuHsl. /JIex/

1.12 12. DnexrpocraTuka. DIEKTPUYECKUN OIIK-1 JIL.1J12.1
3aps/. 3aKOH COXpPaHEHUs 3apsija. J12.2
JuckperHocTs 3apsaa. 3akoH KyioHa. 010203354
HanpskeHHOCTB 2MEeKTPUYeCKOro MoJIs.

IIpunnun cynepnosuuuu. [lorok Bekropa
HanpspKeHHOCTH. /JIex/

1.13 13. Teopema Octporpaackoro-I'aycca u OIIK-1 JI1.1J12.1
ec IPUMEHEHHE K pacyeTy 2.2
3JIEKTPOCTATHYECKUX Tonel. Pabora mos 013233 54
IO TIepeMenIeHuIo 3apsana. [lorenuan
mosst. CBs3b HAMPSHKEHHOCTH U
norennuana. /Jlex/

1.14 14. Tunsl audnexrpukoB. [lonspusarus OIIK-1 JI1.1J12.1
JU3I1eKTpUKOB. [1ospru30BaHHOCTD. 2.2
HanpsieHHOCTh MO B JUAIEKTPUKE. 010203354
DJeKTpuyeckoe CMEIIeHHUE.

CerneroanekTpuku. /JIex/

1.15 15. TIpoBOAHHKH B AIIEKTPOCTATHYECKOM OIIK-1 JIL.1J12.1
nosie. DIeKTpoeMKocTh. KoHeHcaTopsbl. J12.2
OHeprust MEKTPOCTATUIECKOr0 01323334

noist. /Jlex/




1.16 16. DneKkTpHUeCKHii TOK, YCIOBHS €T0 OIIK-1 J1.1J12.1
CYIIECTBOBAHHMSI, €T0 XapaKTCPUCTUKH. 2.2
CroponHue cuibl. PazHocts 010202354
MOTEHIIMAIOB, DJIEKTPOIBIKYILAs CHJIA,

HaInpsDKeHUE. 3aKOHBI TIOCTOSHHOTO TOKA.
3akon Oma. PaboTa 1 MOIIIHOCTB TOKA.
3akon Jxoynsa-Jlenna. [lpaBuna
Kupxroda. /Jlex/

Pa3gen 2. JlaGopaTopHble padoThbl

2.1 1M IpuemMsl 1 METOIBI U3MEPEHUil B OIIK-1 J1.1J12.1
skcniepuMenTe. KpaTtkas Teopus J12.2
norpemHocTeil. I3smepurenbHbie J12.3J13.1
HHCTPYMEHTEH!L. /J1ab/ 013223334

2.2 3m HccnenoBanue HEHTPAILHOTO yaapa OIIK-1 JI.1J12.1 pabota B
mapos /J1a6/ 2.2 MaJIbIX IPyIIax

JI2.3J13.1
31323354

2.3 4m 3aKoHBI JMHAMUKH BPalIaTeIbHOTO OIIK-1 JI1.1J12.1

JIBYOKEHHSI TBEpIoro Tena /J1ad/ J2.2
JI12.3J13.1
31323354

2.4 6M I3yueHne HeKOTOphIX OIIK-1 JI1.1J12.1
TEPMOJUHAMUYECKHX COCTOSHHIM J12.2
raza /JIa6/ J12.3J13.1

31323354

2.5 15 ITpoBOAHUKYN B AIIEKTPUYECKOM OIIK-1 JI1.1J12.1

none. /J1a6/ 2.2
J12.3J13.2
31323354

2.6 45 OrmpenenieHre XapakKTepUCTUK OIIK-1 JI1.1J12.1

TIOCTOSTHHOTO ToKa /J1ab/ 2.2
J12.3J13.2
31323354
2.7 83 M3yueHue CBOMCTB MOISPHBIX OIIK-1 JI1.1J12.1
JIICKTPUKOB, CETHETORIEKTPHKOB /J1ab/ 2.2
J12.3J13.2
313233 54
2.8 IIpuem naboparopHbIx oTueTOB /J1ab/ OIIK-1 JI1.1J12.1
JI2.2713.2
31323354
Pa3nen 3. [IpakTnyeckune 3aHATHSA

3.1 1. Kunemaruka noctynareiabHOro u OIIK-1 JIL.1J12.1

BpamaTeabHoro apmwkenus. /I1p/ 2.2
31323354
32 2. JIlunamuKa ocTynaTeabHOro u OIIK-1 JI1.1J12.1
BpalaTenabHoro Apwxenus. /I1p/ J12.2
31323354
33 3. 3akonbl coxpanenus. /TIp/ OIIK-1 JI1.1J12.1
2.2
21323354

34 4. 3aKOHbBI H/ICaIbHbIX I'a30B. OIIK-1 JI1.1J12.1
MornexysipHO-KHHETHYECKas! TEOpHUs J12.2
rasos. /IIp/ 2122533 54

3.5 5. Ternoémkocts. [lepBoe Hauano OIIK-1 JI1.1J12.1
tepmonuHaMukd. /I1p/ 2.2

31323354

3.6 6. Onexrpocratuka. /I1p/ OIIK-1 JI1.1J12.1

2.2
212233524
3.7 7. 3akoHBI TOCTOSTHHOTO TOKa /I1p/ OIIK-1 JI1.1J12.1
2.2

010520354




3.8 8. 3auérHoe 3ansTue /IIp/ 2 OIIK-1 J1.1J12.1
2.2
31323354
Paznen 4. CamocTosiTeibHas padoTa
4.1 N3ydenune TeopeTH4ecKoro MaTepuaia mno 12 OIIK-1 JI1.1J12.1
yaeOHO! 1 yueOHO-METOANIECKON 2.2
aurepatype /Cp/ 21323354
4.2 TToaroroBka K BBITTOJIHEHUIO 12 OIIK-1 JI1.1J12.1
nabopaTopHOU paboTsl (opopMiTeHHE 2.2
3arotoBku) /Cp/ J12.3J13.1
JI3.2
210222354
4.3 ITonroroBka K MpakTHYECKUM 3aHATHAM U 12 OIIK-1 JIL.1J12.1
pemenuto 3agad4. /Cp/ J2.2712.3
010323334
4.4 IToaroroBka K MpOMEXyTOUHOMY U 6 OIIK-1 JI.1J12.1
HUTOrOBOMY TECTUPOBAHUIO T10 OTJAEIILHBIM 2.2
pasznenam u Bcemy Kypcy. /Cp/ J12.3J13.1
JI3.2
21222354
Pa3nen 5. Kontpoanb
5.1 MOJITOTOBKA K dK3aMeHy /DKk3aMeH/ 36 OIIK-1 JI1.1J12.1
J12.2J13.1
J3.2
212233524
Paznen 6. Jlekuuu
6.1 1. DnexrpomaraeTuzm»: MarHuTHoe mose 2 OIIK-1 JI1.1J12.1 AKTHBHOE
B BaKyyMe U B BelllecTBe. 3akoH buo- J12.2 CIyLIaHue
Cagapa-Jlamiaca 1 ero IpUMEHEHUE K 010203354
pacueTy MarHuTHbIX noneu. IIpuHnun
cynepno3unuu. BuxpeBoil xapakrep
MarHuTHoro noss. Cuna Ammepa.
MarauTHOE T0JIe JBIXKYILET0Cs 3apsia.
Cuna Jlopenua. [IBmxeHue 3apspKeHHOM
YacTULBl B MATHUTHOM IIOJIE.
Hupkynsanus Bekropa B MarHuTHOro
0N B BaKyyMe. 3aKOH HOJTHOT'O TOKa ISt
MAarHuTHOrO NOJS B BaKyyMe U €ro
npuMeHeHue. TeopeMma ["aycca s noins
B. /Jlex/
6.2 2. SIBneHue 3MEKTPOMaTHUTHOMN 2 OIIK-1 J1.1J12.1 aKTHBHOE
nnaykuuu. 3akon @apanes. [IpaBuio J12.2 CIylIaHue
Jlenna. Camonnaykuus. Bzaumuas 010202354
nHAyKys. /Jlex/
6.3 3. MarautHble CBOICTBa BEIL[ECTBA. 2 OIIK-1 JI1.1J12.1
MarHuTHbIE MOMEHTHI SIEKTPOHOB U 2.2
aToMoB. [la- M mapamMarHeTusM. 013233 54

Hamarunuennocts. @eppoMarHeTuku.
Buxpesoe anexrpudeckoe nozue. Tok
cMetienns. CucreMa ypaBHEHHH
Makcsena Juist 3IeKTPOMarHUTHOTO TOJIs
B MHTETpaibHON popme. /Jlex/




6.4

4. Konebanus v BoiHBL: EIUHBIN m0oaX01
K OIMCAHUIO KOJICOaHUN Pa3IMuyHON
¢usmyeckoil mpupoasl. MexaHndeckue
kosebanusi. CBOOOIHBIC, 3aTyXalOMINe
kosnebanus. BoiHyXIeHHbIE KoTeOaHusl.
Pe3onanc. CBoOoHbIE TapMOHUYECKHIE
KoJIe0aHus B KOJIeOAaTEIEHOM KOHTYPE.
WneansHbli KoneOaTeNbHbBIA KOHTYP.
CobcTBeHHbIE KOJIeOaHUs KOHTYpa.
IIpeobpazoBaHus SHEPTUU B KOHTYPE.
PeanbHbIii KOEOATENBHBIN KOHTYD.
CnoxeHue rapMOHHUYECKUX KoJleOaHHi
OJIHOT'O HaINpaBJIEHUS U OHON YacTOTHI.
buenus. Cnoxenre B3aiMHO
MepHEeHAUKYIAPHBIX Konebanui. /JIex/

OIIK-1

J1.1J12.1
J2.2712.3
2.4
010232334

6.5

5. Bonubl. BonHoBbIE nipoLiecchl.
VYpaBHeHUs Oeryiieii U CTOsUEi BOTHBI.
BonHoBoe ypaBHeHH€e. 3BYKOBBIE BOJIHBI.
VYabpTpa3BykK, ero noayyeHue u
TIPUMEHEHHE. DHEPTUs BOJIHBI, TIEPEHOC
SHEPTUM BOJIHOW. DIEKTPOMarHUTHBIS
BOJIHBI. DJIEKTPOMAarHUTHOE TI0JIE.
[Nony4enue sneKTpOMarHuTHBIX BOJH.
DHeprus U UMITYJIbC IEKTPOMArHUTHOU
BOJIHBL. [IpMeHeHHe AIIeKTPOMarHUTHBIX
BoiH. /JIex/

OIIK-1

J1.1J12.1
J2.2712.3
2.4
01023334

6.6

6. BorrHOBas mpuposaa U3IydeHHs.
Onruka. BonHoBas onrtuka.
Wnrepdepenuns ceera. Judpaxms
csera. udpakuus Openens u
mudpakuus Opaynrodepa. [puHmumn
T'roiirenca-®penens. Metoz 300
Openens. BzaumoneiicTsue cera ¢
BeulecTBOM. Jlucniepcus ceera.
Ilonspuzanusa csera. J{BoitHoe
Jy4eTpeOMIIEHUE U €T0
oObsicHeHue. /Jlex/

OIIK-1

J1.1J12.1
J2.2712.3
2.4
010232334

6.7

7. KBaHTOBasI IpUpOAA U3ILyYEHHUS.
KsanroBas ontuka. TemnoBoe usnyueHue
U €ro XapaKTepPUCTUKU. 3aKOHBI
TEIUIOBOro u3iyueHus. I'unoresa Ilnanka.
DHeprust U UMITyJIbC CBETOBBIX KBAHTOB.
Bueninauii potoadhdHext u ero 3aKoHbI.
VYpasuenue Ditnmreitna. Exuncreo
KOPILyCKYJIIPHO-BOJIHOBBIX CBOHCTB
ANIEKTPOMATHUTHOrO U3ny4deHus. /JIex/

OIIK-1

J1.1J12.1
2.2
310520354

6.8

8. Teopus atoma Bomopoza o bopy.
«KBanroas mexaHuka». KopmyckymnspHo
-BOJIHOBOH Jlyalli3M CBOMCTB BEILIECTBA.
Bonns! ne bpoitns. Iornomenue.
CHOHTaHHOE U BBIHYKJJEHHOE U3ITyYEeHUSI.
Onruueckue KBaHTOBbIE T€HEPATOPEI
(mazepsr). KBanToBO-MexaHHUYeCKOE
ONMCaHKe NMOBEICHHSI MUKPOYACTHII.
DJeMeHTHI SepHOH HU3UKA U PU3NKH
9NIEMEHTAPHBIX "acTuIl. /JIex/

OIIK-1

J1.1J12.1
2.2
0103232334

Pasgen 7. JlaGopaTopHble padoThI

7.1

6oMm MccnenoBanue ABMKEHUS
3apsDKEHHBIX YACTHUIl B MATHUTHOM
none /J1a6/

OIIK-1

J1.1J12.1
J12.2J13.2
310520354

7.2

7>m W3ydenne MarauTHOrO 1onst /J1a6/

OIIK-1

JI1.1J12.1
J2.2713.2
0103023354

7.3

95M 3aKOH 3JIEKTPOMATHUTHON HHITYKIHH.
SIBneHue B3auMoOMHyKIH /J1a0/

OIIK-1

J1.1J12.1
J12.2J13.2
01520354




7.4 2k M3yueHne 3aTyxaromux 2 OIIK-1 J1.1J12.1
JJIEKTPOMArHUTHBIX KojieOanuii /J1ao/ J12.2J13.2
31323354
7.5 40 W3y4eHre 3aKOHOB MO PU3AIITHI 2 OIIK-1 JIL.1J12.1
ceeta /J1a6/ J2.2J12.3
J12.4J13.3
31323354
7.6 60 V3yueHue sIBIEHUS BHEIIHETO 2 OIIK-1 JI.1J12.1
¢doroadpdexra /J1ad/ J12.2J13.3
31323354
7.7 10a M3y4yeHne HEKOTOPBIX CBOWCTB 2 OIIK-1 JIL.1J12.1
OINTUYECKOTrO KBAHTOBOT'O JI2.2J13.3
rereparopa. /J1ad/ 2122933 54
7.8 IIpuem naboparopHbIx oTueToB /J1ad/ 2 OIIK-1 JI1.1J12.1 Pa6ora B
2.2 MaJbIX TPyIIax
JI2.3J13.3
31323354
Paznen 8. IlpakTuueckue 3aHATHS
8.1 1. MarHuTHoe 1oJ1e ITOCTOSTHHOTO 2 OIIK-1 JI1.1J12.1
toka. /TIp/ 2.2
313233 54
8.2 2. JleiicTBE MarHUTHOTO TTOJISI HA TOK U 2 OIIK-1 JI1.1J12.1
3apsia. /TIp/ 2.2
01323334
8.3 3. DnexkTpoMarHuTHast HHAYKUHS. 2 OIIK-1 JI1.1J12.1
WuaykrusHoCcTS. /TIp/ 2.2
31323354
8.4 4. MexaHn4ecKue 1 3eKTPOMarHUTHbIC 2 OIIK-1 JI1.1J12.1
kosnebanus u BoiHbL. /I1p/ JI2.2J12.3
313233 54
8.5 5. Uurepdepennus ceera. Judpakims 2 OIIK-1 JI1.1J12.1
csera. /I1p/ J2.2712.3
2.4
31323354
8.6 6. dotoanekrpudeckuii apdexr. /T1p/ 2 OIIK-1 JI1.1J12.1
J2.2712.3
01323354
8.7 7. Atom Bomopona o Teopuu bopa. /IIp/ 2 OIIK-1 JI.1J12.1
2.2
31323354
8.8 8. BauerHoe 3ansarue /I1p/ 2 OIIK-1 JI1.1J12.1
J2.2712.3
2.4
313233 54
Paznen 9. CamocrosiTesibHAasA padoTa
9.1 M3yueHne TeopeTHUecKoro Marepuana mno 20 OIIK-1 JIL.1J12.1
y4eOHOI U yIeOHO-MeTOINIECKOI J2.2J12.3
mureparype /Cp/ J12.4J713.2
313233 54
9.2 ITonroroBka K BBITIOTHEHHUIO 10 OIIK-1 JIL.1J12.1
nabopaTopHOi paboTsl (0popMiTeHHE J12.2J12.3
3arotoBku) /Cp/ J12.4J13.2
J3.3
31323354
9.3 ITonroroBka K MpakTHYECKUM 3aHITHIM. 26 OIIK-1 JI1.1J12.1
ITonroroBka K MpoMexXyTOUHOMY U J2.2J12.3
WTOTOBOMY TECTHPOBAHHUIO I10 OT/ICITBHBIM J12.4J13.2
pasznenam u Bcemy Kypey. /Cp/ 213225354
Paznen 10. Kontpoas
10.1 [oxroroBka K 5k3aMeHy. /JKk3aMeH/ 36 OIIK-1 J1.1J12.1
JI2.2J12.3
J12.4J13.2
J3.3

010520354




5. OIEHOYHBIE MATEPHAJIBI JIJIsI TIPOBEJEHUS IMTPOMEXKYTOYHOM ATTECTALIUA

Pa3menieHb! B IPUJI0KEHUH

6. YAEBHO-METOIUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIUITIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi inreparypa

6.1.1. [lepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOTUMOI /1JI51 OCBOEHUS TUCHUIIIUHBI (MOTYJIs1)

ABTOpLI, COCTAaBUTCIIN

3arnaBue

I/ISI[aTCJ'ILCTBO, roa

.1 | Tpodpumosa T.H.

Kypc ¢usuku: yued. nocobue is By30B

Mocksa: Akanemus, 2016,

6.1.2. IlepeyeHn JONOTHUTEIbHOI JTUTEPATYPbI, HEOOXOUMOM /151 OCBOCHHSI TUCIHMILIMHBI (MOIYJIs)

ABTOpBI, COCTaBUTEIH

3arnaBue

WznaTenscTBO, roj

JI2.1 |Kopueenko T.H., AToMmHas (u3mKa: TeOpeTHUECKUE BOIPOCH! U 3a/1a4u: Xabaposck: U3xa-so ABI'YIIC,
Kopocrenesa 1.A. MIPaKTUKyM 2013,

JI2.2 |YeproB A.T'., 3amaqHuK Mo ¢pusuke: yued. mocodue uis By30B Mocksa: Anbsiac, 2016,
BopobseB A.A.

J12.3 | Kopueenko T.H., COOpHHK TECTOB U 3a/1a4 IO BOJTHOBOW ONTHKE: Y4eOHO-METOI. Xabaposck: BT VIIC, 2012,
Kopoctenesa N.A. nocobue

J12.4 | Kopueenko T.H., BonnoBas onTrka: MeTo. MOCOOHUE MO PEIISHUI0 TECTOB U 3a1a4 Xabaposck: Uzn-so ABI'VIIC,

Kopoctenesa 1.A.

2018,

6.1.3. IlepeueHb y4eOHO-METOAUYECKOI0 00ecieYeHHs /ISl CAMOCTOSITeIbHOI PadoThl 00y4Yaromuxcs M0 JMCHMILINHE

(Mony.110)

ABTOpBI, COCTaBUTEIN

3arnaBue

W3narenscTBO, roj

JI3.1 |JIutBunOBa M.H. ®usnka: Mexannka. MonekynsapHas Gpu3nka u TepMOIUHAMUKA: Xabaposck: U3x-so ABIYIIC,
0. nab. pabor 2016,

JI3.2 | JIutBunoBa M.H. ®usznka: DNEKTPUIECTBO. DIESKTpOMarHeTu3M: co. 1ad. pador Xabapogrck: M3a-so IBI'YTIC,
2016,

JI3.3 | JIutBunoBa M.H. ®msuka: Ontrka. Ou3rKa aToMa ¥ TBEpIIOro Tena: co. nao. Xabaposck: U3n-so JIBI'VIIC,

pabot

2016,

6.2. Ilepeuenn pecypcoB HHGOPMALHOHHO-TETeKOMMYHMKAIMOHHOI1 ceTH "UHTepHeT", HEOOXOAMMBIX JI5l OCBOCHHS

JMCHUIIUHBI (MOYJ1)

D1 | Dnexrponssrit katamor HTB JIBI'YTIIC http://lib.festu.khv.ru/
32 | Hayunas anexrponHas 6ubmmorexa eLIBRARY.RU elibrary.ru

33 | 9BC «Jlanb» http://e.lanbook.com
94 | ducrannmonnoe oopazoBanue JIBI'YIIC http://do.dvgups.ru

6.3 Tlepevyenb HHQPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIECTBJIEHUH 00Pa30BaTEILHOTO MPoIlecca 1o
JUCIMILIHHE (MOIYJ/II0), BKJIIOYAsI epevyeHb MPOrpaMMHOro odecrnedyeHnsi 1 HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

(mpu HeoOX0AUMOCTH)

6.3.1 Ilepeyens nporpaMmMHoOro odecrneveHust

ABBYY FineReader 11 Corporate Edition - I[IporpamMma mist pacniosHaBanus Tekcta, qorosop CJI-46

Office Pro Plus 2007 - [Taket o¢ucHBIX mporpamm, Tui.45525415

WinRAR - Apxusatop, mui.LO9-2108, 6/c

AnTusupyc Kaspersky Endpoint Security mis 6usneca — Pacimpennsiii Russian Edition - AHTHBUpYCHAs 3aIuTa, KOHTPAKT

469 JIBT'VIIC

ACT rect - KoMmiekc nporpamm Juisi co3fiaHusi 0aHKOB TECTOBBIX 3aJJaHUH, OpraHU3alMH U IIPOBECHHS CEaHCOB
tectupoBanus, M. ACT.PM.A096.J108018.04, nor.372

Free Conference Call (cBoOOHas TUIICH3M)

Zoom (cBoOOIHAS TUIICH3US)

6.3.2 [lepeuens NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

IMpodeccnonanbhast 6a3a JaHHBIX, HHPOPMAIIIOHHO-cIIpaBouHas cucteMma Koncynsrantllnmtoc - http://www.consultant.ru;

IMpodeccrnonanbhast 6a3a JaHHBIX, HHPOPMAIMOHHO-CIIPaBOUHas cuctema Texakenept - http://www.cntd.ru

7. ONUCAHUE MATEPUAJIbLHO-TEXHUYECKOW BA3BI, HEOBXOJIUMOM J1JIsI OCYIIIECTBJIEHUA
OBPA30OBATEJIBHOI'O ITPOLECCA 110 JUCIIUIIVIMHE (MO YJIIO)

Aynuropust

Haznauenue

OcHarmeHne

3434

JICKIIMOHHOI'O THUIIA.

YueOHas ay TUTOpHs JJ1s IPOBEIICHUS 3aHITHI

KOMILJICKT yqe6Hoﬁ Me6en1/1, TEMATUYCCKHUEC ITJIaKaThI.
Texuuueckue cpeacTaa O6y'-IeHI/I$[I HUHTEPAKTUBHAsA TOCKa, IPOCKTOP,




Aynuropust

Haznauenue

OcHareHue

HOYTOYK.

Jlunensuonnoe nmporpamMmHuoe odecrneyenue: Windows 10 Pro mis
o0pa3oBaTeNbHBIX yupexaeHuii, Bepcus 1909; Microsoft Office Pro Plus
2007; muu. 168699; AntuBupyc Kaspersky Endpoint Security

3435

Yuebnast ayqutopus 115 1a00paTOpHBIX 3aHATHIA,
IPYIIIOBBIX M MHIIMBUYaJIbHbIX KOHCYJIbTALHH,
TEKYILETO KOHTPOJIS M IPOMEXKY TOUHOI
artectanuu. Jlaboparopus "DIeKTpoMareTu3m" .

KOMILIEKT yueOHOl MeOenu, Tocka, TeMaTHYECKHE TIaKaThl, MOLYIN
"N3yueHne cBOUCTB cerHeTodnekTpukos" PI12-02, "13yuenne
MAarHyuTHOIO II0JIs COJIEHOM 1A C TIOMOIIBI0 naTunka Xomia" PI1D-04,
"Uzyuenne rucrepesnca GpeppoMarHuTHEIX MaTepuano” OI13-07,
"Hccnenosanue 3aryxaromux konebanuit" GI19-10, "M3ydeHue
BBEIHYJICHHBIX KoneOanuii" PI1D-11, "Onpenenenne oTHOLIEHHS 3apsiaa
UIEKTPOHA K ero Macce MeronoM MarHerpona" ®I19-03, "Uzyuenue
pernakcaoHHBIX Koiebanuit" GI1D-12, "Marasun conporusienus” OI1D
-MC, "Mara3un emkocteii" ®II9-ME, "HUctounuk nuranus" OI19-UII,
ocuuiorpad), reHeparop, MyJIbTHMETp. TeXHuuecKnue cpeacTna
obyuenns: I1K. JIuniensnonHoe mporpammuoe obecriedenue: Office Pro
Plus 2007, nmuw. 45525415, Total Commander — LO9-2108 ot 22.04.2009,
Windows XP, mur. 46107380.

3431

Vuebnas ay IuTOpust AJIst TabOpaTOPHBIX 3aHATHH,
TPYIIIOBBIX U HHAWBUIYaIbHBIX KOHCYJIBTAIINH,
TEKYIIEro KOHTPOJIS ¥ TPOMEKYTOUHOMH
arrectauuu. Jlaboparopus "Dnekrpuuectso”.

KOMIUTEKT y9eOHOH MeOenH, TOCKa, TeMaTHIeCKIE IIIaKaThI,
OIHOTIOJISIPHBIN BEICOKOBOJIBTHBIH MCTOUYHHK HANPSHKEHHS, OCIIHIIIOrpad,
TepMolapa, raibBaHOMETp, HarpeBaTellb, FEHEPaTOp 3BYKOBOM YacTOTHL,
UCTOYHMK TOKa, BOJIBTMETP, aMIIEpPMETP, YCTAHOBKA JUIs OIPE/EIECHUS
nu3menenus sutponuu GIITI-11.

3535

VYueOHast ayIuTOpHs 715 Ta0OpaTOPHBIX 3aHATHIA,
IpynnoBbIX U UHAUBUAYAJIBHBIX KOHCyHbTaLLHﬁ,
TEKYILETO KOHTPOJIS M TPOMEXKYTOUHOI
arrectauuu. Jlaboparopus "OnTuka'.

KOMIUIEKT yueOHO! MeOeltH, J0CKa, TeMaTHYECKHe IIaKaThl, yCTaHOBKA
"U3yuenne naTepdepeHmonHol cxemsl "koner Hetotona" ®I1B -05-2-2,
ycraHoBka "[lomydeHue u nccnenoBanue nonasipuzosaHuoro ceera" ®I1B-
05-4-1, ycranoska "M3yyeHne qudpakunOHHON PEIIETKHA 1
IUCTIEpCHOHHON cTeKIsTHHOM pu3Mbl” OIIB-05-3/5-1, ycraHoBKa A7t
n3ydeHus abcomoTHo yepHoro Tena GIIK-11, ycTaHoBKa U1 H3y4eHUs
BHenrHero Gorodppexra GITK-10. Texaudeckue cpencTa oOydeHUS:
HMHTEpaKTUBHAs JOCKA.

3537

VYueOHast ay IUTOPUSI AJIsI HPOBECHHS
MpPaKTUYECKUX 3aHATHIHA, IPYNIIOBBIX U
WHUBUyalbHBIX KOHCYJIbTALUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEXXYTOYHOH aTTeCTaluy.

KOMIUTEKT Y4eOHOH MeOelH, T0CKa, TeMaTHIECKIe TUIaKaThl, yCTaHOBKA
JUISL OIIPeIeNIeHNs] JUTHHBI Tpo0era YacTHI[ B BO3IyXe (OIpeeeHe
JutHBI Tpobera Anbga-yactur GIIK-03, ycTaHoBKa Ui H3ydeHUs p-n
nepexopa PITK-06, ycraHoBKa 111 U3y4eHHs TeMIlepaTypHOH
3aBHCHMOCTH 3JIEKTPONPOBOIHOCTU METAJIIOB U moympoBoaHuKkoB PIIK-
07, ycraHOBKa 11 U3y4eHuUs criekrpa atoma Bogopoaa OIIK-09,
MoHoxpomaTop MYM (mist @IIK-09), ycTaHOBKa [UIs H3ITyYeHUS
kocMuyeckux styueit @IIK-01, ycranoBka 17151 U3ydeHHS SHEPTETUUECKOrO
CIIEKTpa 3IIeKTpoHOB (m3yueHue bera - pamnoakrneroct) GIIK-05,
YCTaHOBKA AJIsl U3y4€HUs U aHAJIU3a CBOMCTB MaTepPHUaoB C IIOMOLIBIO
CIMHTHUIALIMOHHOIO cYeT4YHKa (M3ydeHue I'aMmma — pajloakTUBHBIX
anemenToB) ®PIIK-13, ycraHOBKa A7 ONpeieTIeHNs] pe30HAHCHOTO
noteHuuana meronoM Ppanka u ['epua GIIK-02.

3317

ITomenieHus s caMoCTOSTEILHON pabOThI
obyuaromuxcs. Yuransueiid 3a1 HTb

Temarudeckue 1IakaTsl, CTONBI, CTYJIbs, CTe/UIaxH KoMmmbroTepHast
TEXHHKa C BO3SMOKHOCTBIO NOJKIIOUEHNS K ceTH VIHTepHeT, CBOOOAHOMY
nocryny B 9b6C u DUOC.

423

Tlomermenns asst cCaMOCTOATENIEHON PadOThI
00yJaroImuxcsi. 3ajl NEKTPOHHOW HH(OPMAITIH

Temaru4eckue IIakaThl, CTONBI, CTYJIbs, cTe/UIaxu KomnbroTepHast
TEXHHKa C BO3SMO)KHOCTBIO HOKIIIOUCHUS K ceTH HTepHeT, CBOOOJHOMY
nocryny B 96C u DUOC.

101/1

KoMmproTepHBlit KIace ISl NPaKTHIECKUX 1
71a00paTOPHBIX 3aHATHI, TPYIIIOBBIX U
HMHIIBHIYaJIbHBIX KOHCYJIBTANI, TEKYIETo
KOHTPOJISL ¥ IPOME)XKYTOYHOM aTTECTAINH, a TAloKe
JUISL CAMOCTOSITENTLHOM PaboTHI.

TexHnueckue cpecTBa 00ydeHHs: KOMIBIOTEPHAS TEXHHKA C
BO3MOXKHOCTBIO TTOAIKIIOYEHHUS K ceTH HTepHET, CBOOOJHOMY JOCTYITy B
3BC u OUOC (Intel(R) Core(TM) i5-3570K CPU @ 3.40GHz, 4Gb, int
Video, 1 Tb, DVD+RW, KK 19").

JIunensnonHoe nporpammHoe obecriedenue: Windows 10 Pro - MS
DreamSpark 700594875, 7-Zip 16.02 (x64) (cBoOOaHO
pacrpocrpansemoe I10), Autodesk 3ds Max 2019, Autodesk AutoCAD
2021, Autodesk AutoCAD Architecture 2021, Autodesk Inventor 2021,
Autodesk Revit 2021- J{is yueOHBIX 3aBeACHUH MPETOCTABIAETCS
6ecrutatro, Foxit Reader (cBo6omHO pacnpoctpansemoe I10), MATLAB
R2013b - Korarpakr 410 ot 10.08.2015, Microsoft Office
Ipodeccronansusrii miroc 2007 - 43107380, Microsoft Visio
npodeccronanbhsit 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 (cBoGoano pacmpocrpansiemoe I10), Opera Stable
38.0.2220.41 (cBobomHo pacmpoctpansemoe 110), PTC Mathcad Prime
3.0 - Konrpaxr 410 or 10.08.2015, nuu. 3A 1874498, KOMITAC-3D V19 -
KAI-19-0909.119BM ¢ BO3MOXHOCTBIO BBIXO/Ia B UHTEPHET 110
pacrmcannto Windows 10 Pro Konrpakr Ne235 IBI'VIIC
ot 24.08.2021;

Office Pro Plus 2019 Konrpakr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Kontpaxr Ne 0322100012923000077




Aynuropust Haznauenue OcHatenue

ot 06.06.2023;

KOMITAC-3D V19 Kontpaxr Ne 995 ot 09.10.2019;
nanoCAD Howmep nuuensun: NC230P-81412 Cpok aeiicTBusi: ¢
01.08.2023 mo 31.07.2024;

101 KoMnbroTepHslii K1ace A1 MPaKTHYECKUX, KOMIIJIEKT y4eOHOIl Mebernu.
71a00paTOPHBIX 3aHATHH, TPYIIIOBBIX U TexHuueckue cpeacTBa 00y4eHUs: KOMIIBIOTCPHAS TEXHHKA C
HHJMBHIYaIbHBIX KOHCYJIBTAINH, TEKYIIETo BO3MOXKHOCTBIO MOAKIIOYEHHUS K ceTH HTepHET, CBOOOJHOMY JOCTYITY B
KOHTPOJIS ¥ IPOMEXYTOYHOH aTTeCTaIlNH, a TAKKe 3BC u OMUOC (Intel(R) Core(TM) 15-3570K CPU @ 3.40GHz, 4Gb, int
VTS CAMOCTOSITEITBHOW paOoTHI. Video, 1 Tb, DVD+RW, KK 19).
Kabunet nH(pOpMaTHKN (KOMIIBIOTEPHEIE KITACCH) JIureH3noHHOE IPOrpaMMHOe ObeciedeHNe:
*, Windows 10 Pro - MS DreamSpark 700594875, 7-Zip 16.02 (x64)

(cBobGozHO pacnpocrpansemoe [10), Autodesk 3ds Max 2019, Autodesk
AutoCAD 2021, Autodesk AutoCAD Architecture 2021, Autodesk
Inventor 2021, Autodesk Revit 2021- /{51 y4eOHBIX 3aBeIeHHI
npenocrasisiercs oecmatHo, Foxit Reader (cBoGogHO pacmpocTpaHsemoe
[10), MATLAB R2013b - Kortpakr 410 ot 10.08.2015, Microsoft Office
Ipodeccronansusrii mmoc 2007 - 43107380, Microsoft Visio
npodeccronanbubiit 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 (cBobomuo pacmpoctpansemoe [10), Opera Stable
38.0.2220.41 (cBobomuo pacmpoctpansiemoe [10), PTC Mathcad Prime
3.0 - Konrpaxr 410 or 10.08.2015, nuu. 3A1874498, KOMITAC-3D V19 -
KAI-19-0909.119BM ¢ BO3MOXHOCTBIO BBIXO/Ia B HHTEPHET 110
pactucaruto Windows 10 Pro Kontpaxkr Ne235 IBI'YIIC

ot 24.08.2021;

Office Pro Plus 2019 Konrpakr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Korrpaxr Ne 0322100012923000077

ot 06.06.2023;

KOMIITAC-3D V19 Kontpakr Ne 995 ot 09.10.2019;

nanoCAD Howmep munenszun: NC230P-81412 Cpoxk neiicTBus: ¢
01.08.2023 o 31.07.2024;

201 KommproTepHslii K1acc 11 TPaKTUYECKUX U Texuudeckue cpeacTBa 00yUeHHs: KOMIIBIOTEpHAs TEXHUKA C
71a00paTOPHBIX 3aHATHH, TPYIIIOBBIX H BO3MOXKHOCTBIO MOAKITIOUCHUS K ceTu MIHTepHeT, cBOOOIHOMY HOCTYIy B
WHAWBUIYaJbHBIX KOHCYJIBTAUH, TEKYIETO 3BC u DUOC, mpoekrop.

KOHTPOJIS U IPOMEXKYTOYHOH aTTECTaluH, a TaloKe JluniensznonHoe nporpamMHoe obecriedenne: Windows 10 Pro - MS
IUTS CAMOCTOSITEITHHON paboTHI. DreamSpark 700594875, 7-Zip 16.02 (x64) - CobomHoe [10, Autodesk

3ds Max 2021, Autodesk AutoCAD 2021, Autodesk AutoCAD
Architecture 2021, Autodesk Inventor 2021, Autodesk Revit 2021- [is
yueOHBIX 3aBe/IeHni penocTaBisiercs oecruiaTHo, Foxit Reader-
Csobonnoe I10, MATLAB R2013b - Konrpaxkr 410 ot 10.08.2015,
Microsoft Office [Ipodeccronanshsiii mroc 2007 - 43107380, Microsoft
Visio mpodeccuonansusiit 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 - Cobomuoe [10, Opera Stable 38.0.2220.41 - CBobonHOe
I10, PTC Mathcad Prime 3.0 - Kontpakr 410 ot 10.08.2015 .
3A1874498, KOMITAC-3D V19 - KAJI-19-0909, ACT-Tect nuu.
ACT.PM.A096.J108018.04, Jorosop Ne JI-128/21 ot 01.06.2021 ¢ 01
utoist 2021 o 30 urons 2022. [ISBM ¢ BO3MOXXHOCTBIO BBIXOZA B
nHTepHET 10 pacnucanuio Windows 10 Pro Kortpaxr Ne235 JIBI'YIIC
ot 24.08.2021;

Office Pro Plus 2019 Konrpakr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Kortpakr Ne 0322100012923000077

ot 06.06.2023;

KOMITAC-3D V19 Konrpaxr Ne 995 ot 09.10.2019;

nanoCAD Howmep nuuensun: NC230P-81412 Cpok aeiicTBusi: ¢
01.08.2023 o 31.07.2024;

8. METOAUMYECKHUE MATEPHAJIBI JIUIA OBYYAIOIIUXCA 110 OCBOEHHUIO TUCITUITJIMHBI (MO YJIA)

C nenbro 3¢ EeKTUBHOI OpraHU3aUy y4eOHOTo Ipoliecca 00yJatoUMCsl B Hadalle CEMECTpa IPEOCTaBIAeTCs yueOHO-
MeToaudeckoe U HHPOPMAIMOHHOE 00ecTIedeH e, TPUBEICHHOE B JAHHOH pabodeil mporpamMme. B mponecce 00y4eHus CTyIeHTHI
JIOJDKHBI, B COOTBETCTBUH C IUIAHOM BBITIOJHEHUSI CAMOCTOSITENBHBIX paboT, H3y4aTh TEOPETHUYECKUH MaTeprall Mo IPEICTOSILEMY
3aHATHUIO ¥ (POPMYJIHPOBATH BOIIPOCHI, BHI3BIBAIOIINE Y HUX 3aTPYAHEHHE JUIsl PACCMOTPEHHS Ha JICKIIMOHHOM, TPAKTHYECKOM H
71a00paTOPHOM 3aHATHH. B X0z1e IEKIIMOHHBIX 3aHATHH CTyIeHTaM HEO0OXOIMMO BECTH KOHCTIEKTHPOBAaHKE YIeOHOTO MaTepHania,
P 5TOM 3aIHCh JEKIUH PEKOMEHIYEeTCs BECTH M0 BO3MOXHOCTH COOCTBEHHBIMU (hOpMyITHpOBKaMH. JKeTaTebHO OCTaBUTH B pabo
-YMX KOHCIIEKTaX I10JIs1, Ha KOTOPBIX BO BHEAYIUTOPHOE BPEMsI MOXKHO C/IeNIaTh TIOMETKU U3 PEKOMEHJOBAHHOM JINTEPaTypHl,
JIOTIONHSIIOIINE MaTepHal IIPOCITYIIAaHHOH JICKIIUH, a TAloKe MOAYEPKUBAIOIINE 0COOYIO0 BAXXHOCTh TEX MIIM HHBIX TEOPETUUECKHIX
nonoxeHnd. CrieyeT oOpamars BHUMaHIE Ha KaTETOpUH, (pOPMYIIHPOBKH, PACKPBIBAIOIINE CONCPIKAHIE TEX MM WHBIX SIBICHUH U
HPOLIECCOB, HAYYHBIC BBIBOIBI M MIPAKTUYECKHE PEKOMEHALINH 110 X TPUMEHEHHIO, a TAKKe 3aaBaTh IPEIoJaBaTeio




YTOUHSIOLIME BOIPOCH C LIEIbIO YSICHEHUS TEOPETUYECKUX MOJI0KEHUI, pa3pellieHHs CIIOpHBIX cuTyauuid. Han koHcniekramu
JEKUUH HaZo CHCTEMaTHIECKUM paboTaTh: NEpPBbIH IPOCMOTP KOHCIICKTa PEKOMEH/IYeTCsl CIeNaTh BEYEpPOM TOro JIHs, Koraa Oblia
MpOCITyTITIaHa JEKIUH, 3aTeM BHOBb IIPOCMOTPETHh KOHCIIEKT depe3 3-4 nHs. B aToM ciaydae mmpu HeOONBIINX 3aTpaTax BpEeMEHN
CTYZAEHT OCHOBATEIBHO U I'TyOOKO OBIIa[IeBaCT MaTEPUAJIOM U K CECCHH IPUXOJHUT XOPOIIO IOATrOTOBIEHHEIM. PaboTas Haj
KOHCIIEKTOM JIEKIMH, BCET/la caeAyeT UCTIONb30BaTh HE TONBKO YUeOHUK, HO U Ty JTUTEPaTypy, KOTOPYIO JOMOTHUTEIBHO
pexoMeHoBan ekTop. CaMocTosTeNbHAs MOATOTOBKA CTYAEHTA K CIEAYIOLIEN JIEKIUH JOKHA COCTOSATh B TIEPBYIO OYepEb B
NEPEeYUTHIBAHUY KOHCIIEKTA NIPEIbIAYIIEH JIEKIHH.

B TeueHne npaKTHUECKOTo 3aHATHS CTYACHTY HEOOXOANMO BEITTOTHUTD 331aHUS, BEIITAaHHBIE ITPETIOIaBaTeNIeM, Il 3TOr0 IIpU
MOATOTOBKE K MPAKTHIECKUM 3aHATHAM CTyACHTaM HEOOXOIMMO H3Y4IUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTHCS C JOMOTHUTEIBHON
JUTEPaTypOl C yUeTOM pEeKOMEHAALM MpenogaBaresst u TpeboBaHU yueOHOH MPpOorpaMMBbl.

Brmonaenne mabopaTopHbIX paboT. B Hagane mepBoro 3aHATHS HOATPYIITE B Ta00paTOPHUH MPETIoAaBaTelb 3HAKOMHT CTYICHTOB
¢ 1ab0OpaTOPHBIMHU yCTaHOBKAMH, N3MEPHUTENBHOM anmapaTypoi, MpaBHIaMU TOBEACHHS B 1a00PaTOPUH U MPABUIAMH TEXHUKU
Ge3omacHOCTH U 0(hOPMILSIET XKYPHAI 110 TEXHHUKE OS30MaCHOCTH, II€ JODKHA OBITh MOIIHCH CTYCHTA O MPOXOXKICHUH
HMHCTpYyKTa)ka. Bo BpeMs 3TOro 3aHATHS MIpENoaBaTeNlb OPTaHU3yeT M3 CTYAEHTOB OpHUTazpl 1Mo 2-3 YeJloBeKa B KaX0H, 3HAKOMHT C
MIOCTIE/IOBATENEHOCTEIO BBITOTHEHHS JIAO0PAaTOPHEIX padoT U MpaBuiIaMu odopMIeHus oTdeTa 1o padore. JlabopaTopHas paboTa
paccuuTaHa Ha JiBa 4aca IMpeABapUTEIbHOM MOATOTOBKY U O(OPMIICHNUS U Ha JIBA Yaca BHINOIHEHH B 1a00paTOpPUH, BKITIOUAs
JIOITyCK K paboTe, BHIIIOJIHEHNE SKCIICPUMEHTA 1 00paboTKy ero pe3yJibTaToB, 3aIIUTy 1a00paTopHOM paboTsl B hopme
cobecenoBanms. JIabopaTOPHEII OTYET COMEPXKUT IENb PadOTHI, OTBETH HA KOHTPOJIBHEIE BOIPOCHI, CXeMY YCTaHOBKH, PaCUCTHBIC
(hopMybl, TaONMHIly Pe3yIbTaTOB U3MEPEHHUH, PACUeTh! U BBIBOA. [Is CTYJEHTOB, YCIEIIHO CIIPABUBIINXCS C 0083aTEIBHBIM
3aJJaHUEM, IIPEIyCMOTPEHO JONOIHU-TENbHOE 3a1aHKE SKCIIEPUMEHTAIBHOIO XapaKkrepa.
3amura 1a00paTopHBIX paboT. OTUET 0 MpoAeNaHHOH J1abopaTOpHO paboTe NOMMKEH OBITh IIPEICTABIEH K CAaUe Ha CICAYIONIEM
3aHATHU U SBIIAETCA HEOOXOAUMBIM, HO HE €AMHCTBCHHBIM YCIIOBHEM 3aIlUTHI TEMBI JaHHOHM J1a00paTOpHO# padoTel. 3ammra
MPOU3BOAUTCA IO KaXkA0i paboTe B OTAENBHOCTH B BUIE€ MHAWBUIYaIbHOTO COOECEI0BAHUS C KaX[bIM CTYIEHTOM IO
TEOPETUUECKON U NMPAKTUUECKON YacTsIM BBIIOJIHEHHON PabOThl, a TAKKE 10 JaHHBIM U pe3yJIbTaTaM O()OPMIICHHOTO OTUETA.
OTBeTHI Ha IIOCTAaBJICHHBIE BOIIPOCHI CTYICHT AT B YCTHOM MIIM IMTUCEMEHHOI (hopMme.

K sx3aMeHy UMEIOT JOMyCK CTYICHTHI, KOTOpPBIE 3alIUTUIN BCE Ta00paTOpHbIE paOOTHL.

Bunbl camocTosITENBHOI paboThl CTYJEHTOB U UX COCTaB!
- H3y4YCHUE TEOPETHIECKOT0 MaTepHaa I10 JISKIUSAM, YIeOHOH 1 yaeOHO-METOANIECKON JINTEePaType;
- 0TpaboTKa HABBIKOB PELICHUS 3aad MO TeMaM JICKIUH, IPAKTHYECKIX U Ta00PaTOPHBIX 3aHATHH;
- ohopMIIEHHE OTUETOB O BHIMOIHEHHBIX 1a00paTOpHBIX padoTrax 1 PI'P 1 moaroroBka K ux 3aliure;
- OATOTOBKA K 9K3aMEHY.
[lepeueHp y4eOHO-METOIMYESCKOTO 00SCIICUSHHUS TSI CAMOCTOATEIIFHON pabOTHI 00yJaroNIiXCs 110 AUCIATUIHHE!
- KOHCIIEKTHI JICKIIHI;
- OCHOBHasl yueOHas JINTepaTypa, B TOM YHCIIE Ha 3JIEKTPOHHOM HOCHTEIIE;
- JIOTIOJTHATENbHAS JINTEPATypa, B TOM YHCIIE Ha 3IEKTPOHHOM HOCUTEIIE;
- CHIPaBOYHHKIL.
IlepedeHb OCHOBHOM M JONOIHUTEIBHOM JINTEPATYpPhl IPUBEIEH B pasaeine JIureparypa coorBercTBytomeit PIT/I.

CTyzeHTBI ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3710POBbsI, B OTJIMUHE OT OCTAIBHBIX CTYJICHTOB, HIMEIOT CBOM ClielU(UIECKIe
0COOCHHOCTH BOCIIPUSATHS, NTepepaboTkn MaTepuana. O0ydaromuecs HHBAINABL, MOTYT 00yJaThes 110 MHAUBUAYaIHHOMY YIeOHOMY
IUIaHy B YCTaHOBJIEHHBIE CPOKH C y4ETOM OCOOCHHOCTEH 1 00pa30BaTEeIbHBIX OTPEOHOCTEH KOHKPETHOTO 00YyJar0Ierocs.

[TpoBenenue yueGHOro mporecca MOXeT ObITh OpraHu3oBaHoO ¢ ucnonb3oBanueM DVIOC ynuBepcuteTa 1 B udpoBoit cpene
(TpymITHI B COIMANBHBIX CETSX, SJICKTPOHHAS IT0YTa, BUACOCBS3h U JIp. IIaTHOpMBI). Y4eOHbIe 3aHATHA ¢ npuMmeHeHneM JJOT
MPOXOIAT B COOTBETCTBHU C YTBEP)KICHHBIM paciucanueM. TeKyIiid KOHTPOIb U IPOMEXKYTOUHAs aTTECTALINS 00yJarOIIHXCs
nposonutcs ¢ npumenenuem JOT.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

CnenmnanbHocth  23.05.06 CrponTenbcTBO  JKeJIE3HBIX  JOPOr, MOCTOB H
TPAHCIOPTHBHIX TOHHEJIel

Crnennanusanmsi: MocTtbl

JucouninHa: Pusnka

®opmupyemMble KOMIETEHINH:
1. Onucanne noxa3aTeJ1eﬁ, KPUTEPUEB U HIKAJ OLHCHUBAHUS KOMIeTeHI M.

IToxazarenu u KPpUTEPpHU OLICHUBAHUA KOMHeTeHHI/Iﬁ

OO0BexT VYpoBHH CHOPMHUPOBAHHOCTH Kputepuii onieHuBanus
OIIEHKHU KOMITETCHIIU I Ppe3yNbTaTOB 00y4YEHUs
OObyuaromuiics Huskuit ypoBens YpoBeHB pe3ynbTaToB 00ydIeHUS
Iloporosslif ypoBeHb HE HUXE IIOPOTOBOI0O

IloBbIlIEHHBIN YPOBEHD
Bricokuii ypoBeHb

IIxansr OLICHHUBAHUA KOMITETeHIUI Ipu ¢1a4€ 5K3aMEHa HJIK 3a4€Ta C OHCHKOﬁ

Jocturnyrslii XapakTepucTHKa YPOBHSI CHOPMUPOBAHHOCTH [IIxana oueHuBaHuUsA

YPOBEHB KOMITETEHIIU I
pe3ynbraTta
0o0vueHus

DK3aMeH WM 3a4eT C
OILICHKOM

Huzkwii OO0yuarommuiics: HeynosnerBopurenbsHo
YpOBEHB -00HAPYXWIT TTPOOETBI B 3HAHUAX OCHOBHOTO Y4€OHO-TIPOTPaMMHOTO
Marepuana;

-IOITyCTWJI TIPUHIIUINAIIBHBIC OIINOKY B BBIIIOJTHEHHUH 3aJaHuUi,
MPEAYCMOTPEHHBIX POrPaMMON;

-HE MOYKET MIPOJOIDKUTH OOYYeHHE WIIH MPUCTYIHUTH K
npodecCHOHANBHOM AEATEIBHOCTH 110 OKOHYaHUH ITPOTpaMMbl 0e3
JIOTIOJTHUTEJIBHBIX 3aHATHH MO COOTBETCTBYIONICH AUCIUTIIUHE.

[Moporoserii | OOyuaromuiics: Y10BNETBOPUTENBHO
YpOBEHB -00HapYKWJI 3HAHHE OCHOBHOTO YIeOHO-TIPOTPAMMHOTO MaTepHala B

00BEMe, HeOOXOIMMOM T JalibHEHIIeH yaeOHOM 1 mpeacTosIIeH

po¢eCCHOHATBHON IS TENEHOCTH;

-CTIpaBIIsIeTCA C BBIIIOJTHEHUEM 3aJaHNH, IPETyCMOTPEHHBIX

IIPOrpaMMoii;

-3HAKOM C OCHOBHOH JIMTEpaTypOii, peKOMEHI0BaHHOMH padoueit

MPOTPaMMON AUCHUTIIUHEI;

-IOIyCTHJI HETOUHOCTH B OTBETE Ha BOIPOCHI U IIPU BBIIOJIHEHUU

3a/1aHUi 10 y4eOHO-IIPOrpaMMHOMY MaTepuaiy, Ho 00Jaaer

HEOOXOANMBIMH 3HAHUSMH JUTSL X YCTPAHEHUS 10J] PYKOBOACTBOM

MIPEeToIaBaTesl.

[osermennsrit | OOywaroniics: Xoporro
YPOBEHB - 0OHApYKUJI TOJTHOE 3HaHKE Y4eOHO-IIPOrpaMMHOIO MaTepuaa;

-YCIISIIHO BBIMOIHUII 33/1aHHs, IPEYCMOTPEHHBIE TIPOrPaMMON;

-YCBOMJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBaHHYIO paboueii

[IpOrpaMMoi JUCIUIUINHBL,

-T0Ka3aJ CUCTEMAaTUYEeCKUH XapakTep 3HaHWH y4eOHO-ITPOrpaMMHOTO

Marepuana;

-CITIOCOOCH K CaMOCTOSITETIbHOMY ITOTTOJTHEHHIO 3HaHUI 1o yueOHO-

IIPOrpaMMHOMY MaTeprally 1 OOHOBJIICHHUIO B XOJI€ aJIbHEHIIeH

yueOHOH pabOTHI M TPOGECCHOHATBHON NS TeTFHOCTH.




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-1:

3 cemectp:

1.
2.

Uro Takoe uzmepenue? Kakue Buzbl u3MepeHuil Bbl 3HaeTe? Uem OHU XapaKTepus3yroTcs?
UYro Ttakoe morpemHocTs (ommOka) m3MepeHus? Kakwe BHABI HOTPEHIHOCTEH CYIIECTBYIOT?

HpI/I‘II/IHBI WX BO3BHUKHOBCHMU.

3.

UYro Takoe abCOMOTHAS M OTHOCHTENbHAsS OMINOKa? B KakuX eqMHUIIaX OHU M3MEpSIoTCs?
ANTOpPHUTM BBIYHCIICHHS OIIMOOK IPH MPSIMBIX U KOCBEHHBIX M3MEPECHUSIX.
ITpaBuia u3MepeHns ATUHBI C TOMOIIBIO MITAHTEHIMPKYISI 1 MHKPOMETPA.

. 2i1 3akoH HploTOHA 1 ero (popMyTHPOBKH.

4
5
6. ITonsaTHe cHiIbI, MacChl.
7
8

. Uto Takoe KOHCCpBAaTUBHAA U JUCCUTIATUBHAA cuctemnl? [lonstue IIOTCHIMAJIBHOT'O ITOJIA.

Nel

32.

34.

41.

. ChopMysrpoBaTh 3aKOH COXPAHEHUS MEXaHHYCCKON SHEPIHU.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

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 uHepLIUHU MaTepUaIbHOW TOYKH, TBEPAOIO Teja.

IIneqo cuibl. MOMEHT CHIIBI.

OCHOBHOM 3aKOH TUHAMUKHU BPAaIIaTEIbHOTO IBIDKEHHUS TBEPIOTO Tela.
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.

31. IIpoBOTHUKH B 3JIEKTPHUECKOM TIOJIE.

OJIEeKTPOEMKOCTh ITPOBOTHHKA.

33. KonpgeHcarop. INeKTPOEMKOCTh TUIOCKOTO KOHJICHCATOPA (BBIBOJ).
ONEeKTPOEMKOCTH MapajelbHO U MOCIEA0BaTEIbHO COSAMHEHHBIX KOHIEHCATOPOB.
35. DnekTpuueckas cxema Mo U3MEpPEHHI0 eMKOCTH KOHJIeHcaTopa (Ha3HaueHHE BCEX DJIEMEHTOB).
36. XapaKTepHUCTHKH JEKTPHUECKOTO TOKa, 3akoH OMa B muddepeHnuansHoil popme.
37. 3aMKHyTas MEKTpHUecKas 11ernb. 3akoH OMa B HHTETpaIbHOU (popme.

38. 3akon Jlxoyns-Jlenna B nHTErpanbHOR Qopme.

39. ®usnueckuii cmbica IC.

40. ITone3Hast MOITHOCTD, €€ 3aBUCUMOCTh OT COnpoTuBiIeHUs R. YcnoBue makcumyma.
Hanpsoxennocts nonst. [lorernuan. CBA3b MEXITy HUMHU.

42. CuioBbI€ M 9KBUIIOTECHIIHAIBHBIE TTOBEPXHOCTH OISl TOUYSYHOTO 3apsia.

43. OCHOBHBIE AJIEMEHTHI AJIEKTPOHHO-TYYEBOH TPYOKU (UEepTEXK).

44. CKopoCTb 2JIEKTPOHOB, POLIE/IINX BTOPOil aHo . BeiBox (hopMyItbL.

45. Tpaexropus 3MEKTPOHOB B IPOCTPAHCTBE OTKJIOHSIONUX MIIACTHH.

46. Munons. [Inedo aunosns. DNEKTpUUECKUNA MOMEHT JUIOJIA.

47. SIBnenue nondpusanuu AUIIEKTpUKa. Bektop noaspuzanuu.

48. OU3NYECKUI CMBIC TUAIEKTPUUECKON MPOHULIAEMOCTH BELIECTBA.

49. CerHeTOIEeKTPUKH, UX OTINIHS OT OCTAIBHBIX JHIICKTPHKOB.

50. T'ucrepesuc. Ilokazate Ha netie rucrepesnca Joct. (wmu Poct.)  Exospi.

4 cemecTp:

Cpembl.

51. BeKTOp MarHUTHOM HHAYKOWW, HAIPSAKCHHOCTh MArHuTHOI'O I10JIA, MarHuTHas IMPOHUIAEMOCTDH

52. 3akon buo-Casapa-Jlamnaca.
53. Bekrop umHAyKIuH B MarHUTHOrO mMOJisi OCCKOHEYHO JUIMHHOTO IPSIMOJIMHEHHOTO IMPOBOJHHKA C

TokoM | (popmyna).

54. Bekrop nHAYKIMK B MarHUTHOTO TOJISL IS OTPE3Ka IPOBOJHUKA C TOKOM ((opMyIia).



55. Bexrop nHAYKIMH B MarHUTHOTO HOJIS B LIEHTPE KPYroBOro Toka (popmyra).
56. Uto takoe marHeTpoH? Ero cxema (Bua cBepxy).
57. Iloka3aTh Ha cXeMe€ MarHeTpoHa HAaIPaBIECHUE BEKTOPOB:
a. V — CKOPOCTb 3JIEKTPOHa,
b. B — BekTOp MHIYKIMY 115 F0O0TO HAIIpaBIIEHHs TOKa,
Fn — cuna Jlopenna.
58. M300pa3uTh TpPaeKTOPHIO OBIEKTPOHOB B MAarHeTpOHE IIPU pPa3iIM4YHbIX 3HAUYEHHAX TOKOB B
COJICHOH/JIE.
59. 3akoH Amriepa.
60. Cuna Jloperma.
61. SBnenue anexrpomarauTHON mHAYKIMH. Omnpenenenue. [Ipasuno Jlenma.
62. 3axon @apanes, €ro BEIBOI.
63. Toxku mpu 3aMBIKAaHUM M pa3MbIKaHMM Ienu. SIBiaeHue camouHaykuuu, OJIC caMOMHIYKITMH
(bopmyra).
64. IHOyKTUBHOCTb KaTyHIKH. B3auMHast MHAYKTUBHOCTh KaTyIIEK.
65. Buxpessle Toku. Bpenusl onn nnm nonesnsl? Ilouemy cepaeyHukd TpaHc)OpMATOPOB HE JENaroT
CIUIOLIHBIMU?
66. Mexanndeckue OeTyIe BOJHBI: IIOIIEPEYHbIEC U TPOIOJIBHBIC.
67. YpaBHeHHe Oeryieil BOIHBL
68. CKOpOCTP IONIepEIHON U IPOJOTHHON BOJIH.
69. CBs3b ATMHBI BOJHBI, CKOPOCTH M YaCTOTHI OeryIieid BOJTHEIL.
70. Crostunie BOJHBI, X MPUHIUINAIBHOE OTIWYHE OT BCEX APYTHX BHIOB BOJH.
71. YpaBHeHue cros4ei BONHBL. IIydHOCTH U Y3IIBL.
72. Kakue cBETOBBIE BOJHBI ABISIOTCS KOTEPEHTHBIMU?
73. UatepdhepeHius . onpeaeicHue.
74. I'eomeTpudeckasl M ONTHYECKasl UIMHA ITyTH, ONTHYECKas Pa3HOCTh XOJa, YCJIOBUS MakCUMyMa M
MHUHHAMYMA.
75. YcranoBka ans «kosen HetoToHay, X0/ JTydel B HEll.
76. IlpakTryeckoe MpUMEHEHNE SIBJICHUS] MHTep(EpeHIINN CBETa.
77. qudpakius ceera, onpecicHue.
78. Ilpunuun I'toitirenca — @penensi.
79. @pOHT BOIHBI TOYEYHOTO U OECKOHEYHO YAJICHHOTO NCTOYHHKOB, PHCYHOK.
80. Meton 30H @peHens i KPyriIoro OTBEPCTHs. YCIOBUS MaKCHMyMa M MHHHMyMa B Touke M 3KpaHa.
81. MeTtoz 30H AJs LIETH, YCIOBHS MakCHMyMa M MUHHMYMA.
82. Bueuinuii poroaddexr, onpeneneHue.
83. YpaBuenue dortoaddekra.
84. 3akons! horoaddekra.
85. YerpoiicTBo (oTod1€MEHTA.
86. [IpuHIUT pabOTHl POTOAICKTPOHHOTO YMHOKHUTEIS.
87. Monenu aroma Tomcona, Pesepdopna, bopa.
88. Iloctynatel bopa n npoucxoxaeHrne TMHEHYaThIX CIIEKTPOB.
89. Nmeercst sm Kakas-mmOO CBA3b MEXOY YacCTOTOW OOpamieHusi SJeKTpOHAa BOKPYTr sIpa aToma
BOJIOPO/Ia M YACTOTOH €TO M3TydeHUS?
90. BriBecTr (hopMyIbI AJIs OMpeesieHrsI CKOPOCTH MIEKTPOHA Ha n-i opOuTe U paanyca n-it OpOUTHI.
91. OxapakTepu3oBaTb H3MEHEHHS KHHETHYECKOW, MOTEHIIMAIBHOW M TIOJHOW JHEPTUH DIIEKTpOHA B
aToMe IIPH ero yAaJeHUH OT si/pa.
92. Uro Takoe BaJeHTHAs 30HA, 3alpelIeHHAs 30Ha U 30Ha IPOBOIUMOCTH?
93. Kakuie mosynpoBOAHUKA HA3BIBAKOTCSA COOCTBEHHBIMH, a KAKHE — IPUMECHBIMU?
94. OT 4Yero 3aBHCHT KOHLIEHTpalHs CBOOOIHBIX HOCHUTEJEH 3apsja B N-TOJYNPOBOJHHKE M B P-
MOJIyIIPOBOJHUKE?
95. OcobeHHOCTH TeMIIepaTYPHOH 3aBUCHMOCTH 3JIEKTPOIIPOBOAHOCTH TIOJIyIIPOBOIHHUKOB.
96. OcobeHHOCTH TeMITEPaTYPHOH 3aBHCHMOCTH 3JIEKTPOIIPOBOAHOCTH METAJLIOB.
97. Ilornomenne, CIOHTAHHOE W BBIHYKICHHOE H3IIydCHHS.
98. OcHOBHBIE KOMIIOHEHTBI ONTHYECKOTO KBAHTOBOTO reHeparopa. OxapakTepru3oBaTh HX.
99. Kakoe cocTosiHUE cpenbl Ha3bIBaeTCS HHBEPCHBIM?
100. TTouemy cMech renusi M HEOHA SBISIETCS XOPOIIeH akTHBHOM cpenoit s razoBoro OKI™?
101. OTauuuns na3epHOTO U3MYYEHUS OT JHO0O0TO APYroro M3MydeHHUs.
[IpumMepHbIe paKTHUECKUE 3a1a4M (334aHUSA) U CUTYaIlUH:
Kommnerennusa OIIK-1:

Tpetuii cemectp:
1 3agaya: KameHp OpollneH BepTUKaJbHO BBEpX C HadaJbHOW CKOpOCTBIO . [lo WMcTeYeHWH, Kakoro
BpEMEHU HaxoauTcs Ha BbicoTe ? HalitTu ckopocTs kamHA Ha 9Toil BbicoTe. CONPOTUBIEHHEM BO3LyXa



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-1:

UYeTBepThlii ceMecTp:

1. 3agaga: DyeKTpOH B HEBO30OYXKICHHOM AaTOME BOJOPOJa JBHXKETCS BOKPYT sapa IO OKPYXKHOCTH
paauycoM . BbIUMCINTE MarHUTHBIE MOMEHT 3KBHUBAJIEHTHOTO KpPYrOBOIO TOKA M MEXAHHYECKUH MOMEHT M,
JEUCTBYIOIIMI Ha KpYyroBOM TOK, €CAM aTOM IIOMELIEH B MAarHUTHOE I0Jie, JMHUU WHOYKIUU KOTOPOIO
TTapaJuIeIbHBI TUIOCKOCTH OPOUTHI AJIeKTpoHa. MarauTHast nHAyKuus B nmoms pasua 0,17

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-1:

. 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’?

. Moser au OBbITh ipyroe pelieHue 3a1aum?

. MOXHO JIM MHTETPaTbHOE PEUICHUE 3a/1a9H 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-1:

3 ceMecTp:

MexaHnuka

1. MarepunansHast Touka. Cucrembl oTcdera. KuHemaTWka IOCTYNATENbHOTO — JIBMDKCHHMS.
Tpaexropus. I1yre. CpenHsis CKOPOCTh. MTHOBEHHAsS! CKOPOCTb.

2. Cpennee yckopeHue. MrHoBeHHOEe yckopeHue. KacaTenpHOe M HOpPMalbHOE YCKOpPEHHE.
PaBHOMEpHOE 1 paBHOYCKOPEHHOE JIBI)KEHUE.

3. JIBmkeHue Tena, OpOIIeHHOro MO YIJIOM K TOPH30HTY.

4. Bunel B3auMozaeiicTBuil B IpUpoAe. XapakKTepUCTUKU HEKOTOPBIX CHJI: CHJIA TSDKECTU U BEC TeEla,
CHJIBI TPEHUSI U YIPYTOCTH.

5. Iepssriit 3axkoH Hetotona. UHepruaneable cucteMsl otcueTa. [Ipumepsr.

6. Bropoii 3akon Hetorona. uddepennmansaas Gpopma Broporo 3akoHa Hetorona. Tpertuit 3akonH
Herorona. ['panuisl npuMeHUMOCTH 3aK0HOB HbtoToHa. ClioskeHue CuilL.

7. OnpeneneHrue MeXaHHYECKOH paOoThl (TMIOCTOSIHHOM W MeHsomelcs) cunmbl. [ padudeckoe
TIpeCcTaBICHNE paOOTHI.

8. Kunernueckas sHeprus. CBA3b KHHETHUECKON SHEPTUH ¢ padoToii. [Ipumepsr.

9. KoncepBarusnsie cuibl. [lotennumansaoe nose. [loTeHnmansHas SHEPTUs U ee CBSI3b ¢ PabOTOH.
[TorenmmansHas 3HEPTUs TeJa B OJE TSHKECTH 3eMIIH. JDHEeprus CoKaToH MPYKHUHBL.

10. MexaHnueckast 3Heprusa. 3aKOH COXpaHEHUs MeXaHH4ecKoi sHepruu. [Ipumepsr.

11. Kunemartnka BpamaTesJbHOTO JBIKEHUS. YIVIOBOE MEpeMEIeHHe, YIIoBas CKOPOCTb U YIJIOBOE
yckopeHue. BekTopHsIif xapakTep BeanuuH. YacToTa U epHo BpalleHHUs.

12. Onpenenenue MoMeHTa cuibl. [Inedo cuibl. OCHOBHOE ypaBHEHHE JWHAMMKH BpallaTeIbHOTO
JIBHDKCHUSL.

13. MomeHT nHepIHu abCOIOTHO TBEPJOro Tena (BBIYMCICHHS MOMEHTOB MHEpunH). Pu3ndecKui
cMbIc] MOMeHTa uHepuuu. Teopema lTeitnepa.

14. OmnpeneneHne MOMEHTa UMITYJIbCA. 3aKOH COXpaHEHUsI MOMEHTa UMITyJbca. [Ipumepsl.

15. Kunernueckast sHeprust Bpamatomerocsi tena. Pabora mpu BpamaTenbHOM IBIDKCHHH. DHEPIHS
KaTsIIerocs UINHApPA.

16. [Toctynater Diinmreiina. [IpeoGpasoBanus Jlopenna. CnexctBus u3 mpeoOpazoBanuii Jlopenia.
OHOBPEMEHHOCTb.

17. CnenctBus u3 nmpeodpaszosanwuii Jlopenia. JIopeHIIEBO COKpaIleHUE THHBI.

18. CnenctBus u3 nmpeodpaszosanuii Jlopenna. 3amemienue BpeMenu. MaTepBa.

19. Penarusucrckas nuHaMuka. PenstuBucTckas macca. B3auMocBsI3b 3HEpruu U Macchl.

TepmoanHamuka

20. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOH TEOPHH UICAIbHOTO Ta3a.

21. Wneanbeiii ra3. ['a3oBble 3akoHbl. YpaBHeHre MenzeneeBa-Knaneiipona.

22. 3akoH MakcBena AJs pacTpeIeieHNs] MOJEKYI IO CKOPOCTSIM.

23. Bapometpuueckas ¢popmyna. Pacripenenenne bonpivmana.

24, Uucno creneHeit cBoboapl. 3akoH bonbiiMana o paBHOpacHpeeIeHHHd 3HEPTUU 10 CTETCHSIM
CBOOO/IBI.

25. BHyTpenHss sHeprus wuieanbHOro rasa. Pabora rasa mpum pacmupeHun. Paborta rasa npu
Pa3NIUYHBIX Ipoleccax.

26. IlepBoe Hauano TtepmoauHamMuku. IIpuMeHeHne mepBoro Havyajla TEPMOJUHAMUKU K
H30TIPOLECCAM.

27. TennoeMkocTs ra3oB. YpaBHeHue Maiiepa.

28. Kpyrogoii nponecc. Obparumsii, HeoOpatumslii mponecc. Liukn Kapro n ero KIT/I.

29. CratucTiyeckne 3aKOHOMEPHOCTH pacTpelelieHUs] MOJISKYN Ta3a 1o 00beMy. DHTpONuS U ee
CTaTHCTUYECKOE TOJIKOBaHKE. VI3MeHeHue SHTponuH. PacdeT n3MeHeHNs SHTPOIHH NIPH PA3INYHBIX MpoLeccax.

30. BzaumoneiicTBie MOJNEKyNl. YpaBHEHHE COCTOSIHUS peajibHOro rasa. M3orepmsl peanbHOro rasa.

BHyTpeHHSs SHEpTHs peabHOro rasa.

DIEKTPUYECTBO M MIOCTOSIHHBIN TOK

31. 3axon Kynona. IIpumenenne 3akona KynoHa B ciIydyae HETOUEUHBIX 3apsKEHHBIX TeIl.

32. Onexrpuueckoe mnose. HampsykeHHOCTh 371eKTpOoCTaTHUecKoro moiis. IIpuHIMI Cyneprno3uiyy.
CusoBble JIMHUY.

33. CMmenieHue (MHIYKOUS) ODICKTpocTaTHdeckoro mois. I[lorok Bekropa cmemieHus. Teopema

OCTporpa;lCKoro—Faycca I 3JICKTPOCTATUYCCKOTO  IOJIA. HpI/IMeHCHI/IG TCOPEMBI OCIporpaﬂcxoro—Faycca JIIsL



pacueTa eKTPOCTaTHIECKOro M0JI1 OECKOHEUHOH PaBHOMEPHO 3apsKEHHOH Cdhepsl.

34, Teopema Octporpanckoro-I'aycca asis 3I€KTpOCTATUYECKOTO TOJISI.

35. IIpumenenne Tteopemsl Octporpanckoro-I'aycca nams pacuera 3IEKTPOCTATHUECKOTO IO
0eCKOHEYHOI paBHOMEPHO 3apsKEHHON TNIOCKOCTH.

36. Teopema Octporpanckoro-I'aycca asst 31€KTpOCTATUYECKOTO MOJSL.

37. [Mpumenenne Teopemsl Octporpaackoro-l'aycca must pacuera 3JIEKTPOCTATHYECKOTO OIS
0eCKOHEYHOI paBHOMEPHO 3apsDKEHHOTO Iapa.

38. PaGora cuim 3MEKTPOCTATHYECKOTO TMONSA IO TEpEeMEIIeHUI0 3apsana. Lupkymsamust BekTopa
HaNpPsDKEHHOCTH 3JIEKTPOCTATHYECKOTO TOJA.

39. [ToTeHmman 3MEKTPOCTATHUECKOTO TOJs. DKBUMIOTCHIINAIFHBIE TIOBEPXHOCTH.

40. B3anMocBsA3p HaNpsHKEHHOCTH W MOTEHIMAaida. B3auMHOE pacroiioKEHHE CUIIOBBIX JHHUH H
SKBUITOTCHIIHMAJIBHBIX HOBerHOCTeﬁ.

41. Bune! nuanexkrpukos. Bekrop nonspusanuu. Jusnekrpudeckas BOCIPUUMYUBOCTb

42. OnexkTpuyeckoe ToNe B JUANEKTpUKe. JlManmekTpuueckass MPOHUIAEMOCTh M €€ CBS3b C
BOCITPUUMYHBOCTBIO.

43. IIpoBogHNKM B 3neKTpocTaThdeckoM mojae. KoHaeHcaTopsl. OIEKTPOEMKOCTb IIOCKOTO
KOHJIEHCATOopa.

44. OHeprus CUCTEMBI 3apsAA0B. DHEPIUs AEKTPOCTATUYECKOTO IMOJIS.

45. XapakTepuCTHKH TOCTOSIHHOTO ToKa. [ImoTtHOCTh ToKa. 3akoH OMa B quddepeHnnansHoi Gopme.
CormnpoTnBIIeHHE IPOBOJHUKOB

46. 3akon Oma i1 y9acTKa HEeNH U A7 TOJTHOW HEeTH. DNeKTPOABIKYIAs CHJIa HCTOYHHKA TOKA.

47. [IpaBuia Kupxroda ans pacdera 3MeKTPUIECKUAX IETICH.

48. Pabota 1 MomHoCTh TOKa. 3akoH Jlxoyms-Jlenma.

49. Krnaccrngeckas Teopus 3J1€KTpOIPOBOIHOCTH.

[IpumepHBIil TepevyeHb BOIPOCOB K IK3aMEHY:
Komnerenmms OIIK-1:

4 cemecTp:

1. MaruuTHOE MOJI€ U €r0 XapaKTePUCTUKH.

2. 3akoH Awmrmepa. MarHWTHOE TIIOJIe JBIDKYIIETOCS 3apsda. JleficTBHe MarHUTHOTO TIONs Ha
JBYKYILIUKCS 3apsii.

3. JIBr>keHMe 3apsKEHHBIX YaCTUL] B MArHUTHOM IIOJI€.

4, 3akon buo-Capapa-Jlamiaca u ero mpuMeHEHHE K pacieTy MarHUTHOTO TTOJISI

5. Iupkynsauus BekTopa B MarHUTHOTO IoJid B BaKyyMe U €€ IPUMEHEHUE K pacdyeTy MarHuTHOIO
OIS

6. SBnenue snekrpoMarHutHOoW MHAYKIUH. Omnbitel Dapanes. 3akon dapanes. [Ipasuio Jlenna.
Toxu dyko.

7. HNunyktuBHOCTh KOHTYpa. Camounaykuus. TOKM mpu pasMbIKaHUH M 3aMBIKAHUU LIETIH.

8. Bzaumnuas ungyknus. Tpancdopmaropsl.

9. MaruuTHble MOMEHTBI JJIEKTPOHOB U ATOMOB.

10. JIua- u mapamaraetusmM. HaMarHnueHHOCTb.

11. ®eppomarneTnkn u ux cBoiicTBa. [Ipupona peppomaraeTusma.

12. Teopust MakcBemta. YpaBHeHHsT MakcBeia I SIEKTPOMAarHUTHOTO TIOJIS.

13. EnuHbelid moaXox K OMUCAHWIO KOJICOAHWHM pasnuiHON (U3WYECKOW TpUpoasl. MexaHUdecKhe
konebanus. CBoOOJHBIC, 3aTyXatole Kojeoanus. BeinyxaenHble konebanus. PezoHanc.

14. CBoOonmHble TrapMOHHYECKHE KoyieDaHHs B KojiebaTeqbHOM KOHType. MnmeanbHblil KoyieOaTenbHbIH
koHTyp. CoOcTBeHHBIE KoneOaHusi KoHTypa. I[IpeoOpasoBaHue SHEpruM B KOHType. PeallbHblli KoJeOaTeabHbII
KOHTYP.

15. CnoxeHue rapMOHUYECKHX KoJIeOAaHMH OJHOrO HampaBlieHHs W 4acToThl. bruenus. CrnokeHne B3aMMHO
MIepIEHANKYIISIPHBIX KOJICOaHHH.

16. BomHOBBIE mporecchl. YpaBHeHHs Oerymied u crtosiueil BonmHBL. BoiHOBOoe ypaBHEHHE. 3BYKOBBIE
BOJIHBI. YIIBTPa3BYK, €TO ITOJydeHHE W IPUMEHEHNE. DHEPTUs BOJIHBI, IEPEHOC SHEPTUH BOITHOM.

17. DneKkTpoMarHWTHBIE BOJHBI, WX THOJydYeHHE. OHEPIust M HMIYJIbC OSJIEKTPOMArHUTHOM BOJHBI.
[TpumeHeHne 3MeKTPOMAarHUTHEIX BOJIH.

18. NuTepdhepenmus cera.

19. Indpakuus cera. [Tpunnun I'roiirenca-dpenens. Meton 30a OpeHens.

20. lucniepcust cBeTa. DIEKTPOHHAS TEOPHUS JUCTIEPCUHU.

21. EcrecTBeHHBIN U MOJIAPU3OBAHHBIN CBET. 3aKOHBI MOJSIpU3allMU CBeTa. J|BOITHOE TydenperoMIeHue.

22. KeanroBasi Teopust cBeta. Buemnuii hotod¢hGexT.

23. TeroBoe U3ITy4eHUE, €r0 XapaKTePUCTUKU U 3aKOHBI.

24. Teopus atoma Bojiopoaa 1o bopy.

25. KopmoyckynsipHO-BOJIHOBOM OyanusMm cBOHMcCTB BemecTBa. Bomnsl ge bpoinia.  CooTHoueHue



HeonpeneneHHocrei [eitsenOepra. BonHoBas QyHKIMS 1 €€ CTATHCTHYECKUI CMBICIT.
26. ITornomenue. CioHTaHHOE U BHIHY)KICHHOE M3MydeHus. OnTHdeckue KBaHTOBbIE TeHEPATOPHI

3. TecToBble 3anaHusi. OLeHKa MO pe3yJbTaTaM TeCTUPOBAHUS.
IIpumepHsble 3aaHus TecTa

3aganue 1 (OIIK-1)

[MoceoBaTenbHOCTD B MOPSAKE BO3PACTAHUS JUTUTEIBHOCTH
: HC

: MKC

I MC

c

: MHH

: gac

N

3ananue 2 (OIIK-1)

VYka3aTh NpaBUIBHBIH OTBET

Hukn Kapno:

1. CocTouT U3 IBYX M30TEPM M JBYX M300ap
2. CocTouT U3 IBYX M30XOp M ABYX M300ap
3. CocToHT U3 IBYX M30TEPM U IBYX aquadatr
4. DT0 KpYroBoii mporiecc

3amanue 3 (OIIK-1):

BBecTy npaBUIIBHBIN OTBET € KIABUATYPhI

[MepBuunass oOmotka TpaHchopmaropa wumeer ®@1=10000 BUTKOB mNpoBOAAa U BKIIOYEHA B CETh
nepeMeHHoro toka c¢ HampsbkenueM U1=100 B. Uucino BUTKOB BTOPHYHOI OOMOTKH ®2, €CIIM €€ CONpPOTHBICHUE
r=1 Owm, HanpshxeHne Ha koHIax U2=4 B, a cuna Toka B Heit [=1 A, OyneT paBHO:

3ananue 4 (OK-1):

VYKa3aTh NpaBUIIbHBIN OTBET

3aKOH COXpaHEHHS HIEKTPUIECKOTO 3apsiaa:

1. B 3aMKHYTOM CHUCTEME SHEPTHS 3apsii0B OCTAECTCS MOCTOSHHOMN

2. B 000 ANIEKTPUIECKH M30JIMPOBAHHOM CHCTEME CyMMa 3aps0B OCTAeTCS IMMOCTOSTHHOM
3. B MHEpIMAIBHBIX CHCTEMaX OTCUETA CyMMa 3apsiIoB OCTAETCs IIOCTOSTHHOM

4. 3apsi7 CUCTEMBI HE 3aBUCHT OT CKOPOCTH €€ JIBIKCHHUS

3ananue 5 (OIIK-1):

VYKa3aTb NpaBUIIbHBIN OTBET

Cuna, ACHUCTBYOINAS HA 3apsi]l, NBHKYIIUICS B MATHUTHOM TOJIC,
1. oOpaTHO TPOMOPIIMOHANEHA €T0 CKOPOCTH

2. HE 3aBUCHT OT €T0 CKOPOCTH

3. MpOMOPIHMOHANBHA KBAAPATy €ro CKOPOCTH

4. TpSIMO MPOMOPIHOHATBHA €0 CKOPOCTH

3amanue 6 (OIIK-1):

VYkaxute npaBUIbHBIA OTBET

III/I&TICKTpI/IK OTIIMYACTCA OT MPOBOAHUKA TEM, YTO

1. B HEM He BO3HHKAET pa3/eiCHUs 3apsI0B B NEKTPUIECKOM IOJIe
2. OH COCTOHUT M3 HEHTPAJIBHBIX MOJIEKYJ, a IPOBOJHUK U3 HOHOB

3. OH He OKa3bIBACT BIMSHUE HA BHEIIHEE NIEKTPUUECKOE IOJe

4. B HEM MPAKTUYECCKU HET CBOOOHBIX 3JICKTPOHOB

3aganue 7 (OIIK-1):

YKka3aTh NpaBUIIbHBINA OTBET

Hucnepcus cBera - 310

1. 3aBHCHMOCTH TTOKA3aTells MPEIOMIICHNUS BEIIECTBA OT YaCTOTHI CBETA
2. 3aBHCHMOCTH ITOKa3aTells MPEeIOMIICHHUS OT BEIIeCTBa

3. 3aBUCUMOCTb (pa30BOM CKOPOCTH CBETOBBIX BOJH OT YacTOTHI CBETA



4. 3aBUCHMOCTb CKOPOCTH CBETa OT CPEbI
5. HEeT BEpHOro OTBeTa

[TomHBIN KOMITIEKT TECTOBBIX 3a/aHHMi B KopropaTtuBHOU TecToBoi obomouke ACT pasmMerieH Ha cepBepe
YUT ABI'VIIC, a takxe Ha caiite YHuBepcurera B pazmene C/1O JABI'VIIC (obOpa3oBaTenpHas cpela B JIHIHOM
KaOWHETe MPEeTnoIaBaTelis).

CooTBeTcTBHE MEXIy OanbHOM CHCTEMONH M CHCTEMOM OIIEHMBAaHHMS II0 pPE3ylbTaTaM TECTHPOBAHUS
YCTaHABIMBAETCS TIOCPEICTBOM CIEAYIOIIEH TaOIHILIbL:

OOBekT IToxaszarenu Ornenka VYpoBeHb
OLIEHKU OLICHUBaHUS pe3yabTaToB
pe3yNBETaTOB 00yYeHUs 00y4YeHus
OO0yuarommuiics 60 6anoB U MeHee «HeynoBneTBopUTenbHOY Hu3skuii ypoBeHb

74 — 61 6annoB «YIOBIETBOPUTEIIBLHO) IToporosslii ypoBeHb

84 — 75 Gamnos «Xopouio» INoBbIIeHHBIN YPOBEHB

100 — 85 6aiuioB «OTInYHO»

Bricokuil ypoBeHb

4. Ouenka oTBeTa oO0ydYamollerocsi Ha BONPOCHI, 3ajady (3ajJlaHMe) IK3aMEHAUMOHHOro OuJjera,
3a4eTa, KypcoBOro NPOeKTHPOBAHUSI.

Orerka oTBeTa 00YJaIOIETOCs] Ha BOIIPOCHI, 3a/1a4y (3aJaHKe) IK3aMEHAIIMOHHOTO OmiIeTa, 3a4eTa

DIIeMEHTHI OLICHHBAaHUA

Co;[epmaHHe HIKaJIbl OICHUBAaHUA

HeynosnersopurensH | YaoBneTBopuTenb Xopomo OTin4HO
He 3aureno 3auTeHo 3auTeHo 3auyTeHO
CoortserctBue oTBeTOB | [ToHOE 3HAYUTEIIBHBIC Hesnauntensanie [TomHoe
(dhopmyupoBKamM HECOOTBETCTBHE I10 MOTPEITHOCTH. TIOTPEITHOCTH. COOTBETCTBHE.
BOTIPOCOB (3a/1aHMi) | BceM BompocaMm.

Crpykrypa, ITonnoe 3HAUUTENBHOE HesnauutensHoe CooTBeTcTBHE
TOCJIEA0BATEILHOCTh U | HECOOTBETCTBUE HECOOTBETCTBUE HECOOTBETCTBUE KpPUTEPHIO TIPHU
JIOTHKA OTBETa. YMEHUE | KPUTEPHIO. KpUTEPHIO. KpUTEPHUIO. OTBETE Ha BCE

YETKO, MIOHSATHO, BOIIPOCHI.
TPaMOTHO M CBOOOIHO
H3J1araTh CBOU MBICIH
3naHne HopMaTHBHEIX, |lloiHOE He3HaHme Nmerot mecto Nmerot MecTo ITonnoe
MIPAaBOBBIX JOKYMEHTOB | HOPMaTHBHOW U CYIIIECTBCHHBIC HECYIIECTBEHHBIC COOTBETCTBHE
Y CIICLIMAJIbHOM MpaBoBOi 06a3bl U YITyIIEHUS VIYIIEHUST U JTaHHOMY KPUTEPHUIO
JIUTEPATYPHI CIICLIMAJIHOM (He3HaHue HE3HAHHUE OTHCIIBHBIX | OTBETOB HA BCE
JIUTEPATYPHI 0oJIbIIeH YacT U3 | (CIMHUYHBIX) PabOT BOIIPOCHI.
JIOKyMEHTOB U W3 YuCIIa
CTICIIMAITBHOM 00s13aTENBHOIM
JUTEPATYpPHI 110 JINTEPATYPBI.
Ha3BaHUIO,
COJICPKAHUIO U
T.J1.).
YMeHue yBsi3bIBaTh YMmeHue cBsa3ath YMeHue cBsA3aTh YMmeHue cBs3ath [Tonnoe
TEOPHUIO C MPAKTUKOH, TEOPHIO C MPAKTUKON | BOMPOCHI TEOPUHU | BOIIPOCHI TEOPUU U COOTBETCTBHE
B TOM YHCIIC B 00JacT | pabOTHI HEe U TIPaKTHKH MIPAKTUKU B JTAHHOMY KPUTEPHIO.
po¢heCCHOHATBHOM TIPOSIBIISIETCSL. MIPOSIBIIACTCS OCHOBHOM CnocoOHOCTh
paboThl penko. TIPOSIBIISIETCSL. HHTETPUPOBATH

3HAHWS U TIPUBIICKATD
CBEIECHUS U3
Pa3INYHBIX HAYIHBIX

cep.




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.




