denepanbHOE TOCYJAPCTBEHHOE OIOIKETHOE 00pa30BATENLHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
" JlanmbHEBOCTOUHBIN rOCYJapCTBEHHbBIN YHUBEPCUTET IMyTell coolmienus”
(ABI'YIIC)

VTBEPKIAIO

3aB.xadenpoit

(k911) ®uszuka u TeopeTUYECKas

MEXAaHHKAa

[Tsruun C.A., 0.¢.-M.H.,
npodeccop

26.04.2024

PABOYAA IIPOTPAMMA

JIUCHUIUIMHBEL  DPHu3NKa

115t HartpaBiieHus noarotoBku 23.03.01 TexHomorus TpaHCHOPTHBIX MPOIIECCOB

CocraBurenn(n): K.].-M.H, JlonieHT, AHTOHBIYEBa E.A.

OO0cyxneHa Ha 3acenanuu kapeaper:  (k911) Ousnka u TeopeTnyecKas MEXaHUKa

ITporokon ot 25.04.2024r. Ne 6

O6CY)KI[CHEI Ha 3aCCJaHnn MeTO,I[PI‘IeCKOﬁ KOMUCCHHU 110 pOACTBECHHBIM HAIIPABJICHUAM U CIICHHUAJIIbHOCTAM: HpOTOKOJ'I

r. XabapoBcK
2024 r.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

Ipencenarens MK PHC

2025 r.

Pabouas mporpaMma nepecMoTpeHa, o0cyxaeHa 1 oJo0peHa Amst

ucrnoHeHus B 2025-2026 yueOHOM roay Ha 3aceIaHuu Kadeapsl
(x911) dusmka u TeOpeTHUESCKAsT MEXaHUKA

IIpotokon ot 20251. Ne
3aB. kadeapoii [Tsunn C.A., 1.¢.-M.H., mpodeccop

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

Ipencenarens MK PHC

o 2026 .
Pabowas nmporpamma nepecMoTpeHa, 00cykaeHa 1 0Jo0peHa s
ucroaHenus B 2026-2027 yueOHOM roay Ha 3acefaHuu Kabeapbl
(k911) ®usuka u TeopeTHUECKasi MEXaHUKa

[Iporokonm ot 2026 . Ne
3as. kadenpoit [Tsraun C.A., 1.¢.-M.H., mpodeccop

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

[Ipencenarens MK PHC

2027 r.

Pab6ouas mporpaMMa repecMoTpeHa, 00CyKIeHa U 0JJ0OpeHa st
ucnonHenus B 2027-2028 yueOHOM roay Ha 3acemanuu Kadeapsl
(xk911) ®uszuka 1 TeopeTUUecKasi MeXaHHKa

[Iporokonm ot 2027 . Ne
3aB. kadeapoii [Lsunn C.A., 0.¢.-M.H., mpodeccop

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

IIpeacenarens MK PHC

2028 T.

Pabouas mporpamma nepecMoTpeHa, 00CyKaeHa U 0J00peHa TS
ucnonHenus B 2028-2029 yuebHOM roay Ha 3acenaHuu Kadeapsl
(xk911) ®uszuka u TeopeTUIecKas MEXaHUKa

IIpotokom o 2028 r. Ne
3aB. kadeapoii [Tsann C.A., 1.¢.-M.H., mpodeccop



PaGouas nporpamma aucruruinebl Ouzuka

paspaborana B cootBeTcTBHU ¢ ®I'OC, yTBepKACHHBIM pUKa3oM MuHICTEpCTBa 00pa3oBaHus M HaykKu Poccuiickoit
®Geneparnu ot 07.08.2020 Ne 911

Keamn¢uxarms OakaJjiaBp

dopma o0yueHust 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

OO611as Tpy10eMKOCTh 53ET

YacoB 110 y4eOHOMY IUIaHy 180 Bupap! KOHTpOJISL B ceMecTpax:
B TOM YHCJIE: 9K3aMeHHl (cemecTp) |
KOHTaKTHasI paboTa 66
caMocTosITeNnbHas paboTa 78
4acoB Ha KOHTPOJIb 36

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec | 1(1.1)
Tp Ha Kypee>) HUroro
Henens 18
Bup 3ansatui yio | PO | VI PIT
Jlexuu 32 132 |32 |32
JlaGopatopHsie 16 |16 |16 |16
[IpakTnyeckue 16 (16 |16 |16
KonTpons 2 2 2 2
CaMOCTOSITEIBHO
1 paboThI
B Tom uncine 20 |20 |20 |20
WHT.
Uroro ayn. 64 |64 |64 |64
KonTakrHast 66 [66 |66 |66
pabora
Cam. paboTta 78 |78 |78 |78
UYack! Ha 36 (36 |36 |36
KOHTPOJIb
Hroro 180 | 180 | 180 | 180




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1 | Mexanuka: 3akOHbI MEXaHUKH [IOCTYATEIHOTO U BPALATENIbHOIO ABUKECHUS MaTepUAIbHOM TOUKH U TBEPIOTrO Tela,

3aKOHBI COXPAaHEHHs MEXaHUYECKON SHEPTUH, UMITYIbCa, MOMEHTA UMITYJIbCa. DIEKTPOMAarHeTH3M»: DIEKTPOCTAaTHKA.
3aKoHBI TOCTOSIHHOTO ToKa. Kitaccuueckas Teopus 21eKTpoIpoBOAHOCTH. MarHUTHOE MoJie B BAKyyMe U B BEIIECTBE.
OnexrpomaraeTnsM. Konebanns u BonmHs: CBOOOIHEIE M BEIHYKICHHBIE KOJIeOaHM. BoHbI. DiIeKTpoMarHuTHOE ToITe.
Ontuka: Bornosast ontuka. KBanroast ontuxa. MonekynsapHast ¢pu3uka u TepMoguHaMuka: OCHOBBI MOJNEKYISIPHO-
KUHeTH4ecko Teopun. Tepmonunamuka. OCHOBBI KIIACCHYECKOH cTarucTHueckol (Gusuku. «KBaHTOBasI MEXaHUKa.
KBaHTOBO-MeXaHHYECKOE ONMCAHHE ITOBEICHMUS MUKPOYACTHII. « DIIEMEHTHI KBAHTOBOH CTATHCTHKIY. « DIIEMEHTHI (DPH3UKH
KOHJICHCHPOBAHHOTO COCTOSIHUS BEIECTBA». DIIEMEHTHI AIePHON (GU3UKH U (PU3UKHU FIEMEHTAPHBIX YACTHIL:

2. MECTO JUCHUILIJIUHBI (MOAYJIST) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Kon nucuurinaer: | 51.0.03

2.1| TpeGoBaHus K NpeABAPUTE/IbLHOI IIOATOTOBKE 00y4aIolIerocs:

2.1.1| Briciias MmaTeMaTnka

2.2 | JucUUNJIAHBI H MPAKTHKH, JUIsl KOTOPBIX OCBOEHHE IAHHOM THCIHUIIHHBI (MOXY.JIsI) HEOOXOAUMO KaK

npeaiIecTBYIOLIee:

2.2.1 | MexaHuKka: TeOpeTHUecKasi ¥ MpUKIaaHas

2.2.2| Xumus He(hTH U raza

2.2.3 | ConporuBieHHEe MaTepuaIos

3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMS 11O JUCHUTIJIMHE (MO YJIIO),

COOTHECEHHBIX C IIJTAHUPYEMBIMU PE3YJIbTATAMU OCBOEHHSI OBPA3OBATEJILHOM ITPOI'PAMMBI

OIIK-1: Cnioco0eH NpUMeHSATh eCTeCTBEeHHOHAYUYHbIe U 00leHHKeHepHbIe 3HAHUS, MeTO/Abl MaTEeMAaTH4YeCKOr0 aHAJIN3a U

MoOae/JMpoBaHvd B npo«beccuonam,ﬂoﬁ JACATECIbHOCTH,

3HaTh:

OCHOBBI MaTCMAaTHUKU, (I)I/I3I/IKI/I, BBIUHCIIUTEIIFHON TEXHUKH U MporpaMMHupOBaAHUSA

YMeTh:

pemars CTaHTAPTHBIC HpO(I)eCCI/IOHaJIBHI)Ie 3aga4u C IPUMCHECHUEM €CTCCTBCHHOHAYYHBIX U 06II_IGI/IH)K€HepHI)IX 3HaHHI71, MCTOO0B
MAaTEMAaTUYCCKOTO aHalIn3a U MOACIINPOBAHUA

Baagern:

HaBBIKAMU TEOPETHYECKOTO U IKCIEPU-MEHTATBHOI0 HCCIIEI0BAaHUS 00BEKTOB PO(ECCHOHANBHOM I TeIbHOCTH

4. COIEPKAHUE TACHUILIMHBI (MOAYJIA), CTPYKTYPHPOBAHHOE 11O TEMAM (PA3IEJIAM) C YKASAHHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKHNX YACOB U BU/10B YYEBHbBIX 3AHATUN

Kon

HaumeHoBaHUe pa3eioB U TeM /BH] Cemectp Komneren- Hure

3aHATHUSA 3aHATHA/ / Kype Hacos 10701 Jlureparypa PAaKT. Tpumetanue
Pazgen 1. Jlekuuu

1.1 Mexanunka: 3aKkOHbI MEXaHUKU 1 2 OIIK-1 JI1.3J13.6 0
MIOCTYIATENbHOTO U BPa-IaTeIbHOTO 013233
JBIDKCHHS MaTePHAIBHOM TOUKU U
TBEPIOTO Tea /Jlex/

1.2 3aKOHBI COXPAHEHUS MEXaHUYECKOM 1 2 OIlIK-1 JI1.3 0
SHEpPIuu, UMIyJIbCa, MOMEHTA 012233
umnysibca. /Jlex/

1.3 Paborta u sHEprus Kak yHUBEpCaIbHas 1 2 OIIK-1 JI1.3 0
Mepa pa3IuIHBIX (OPM JIBIKCHUS U 012233
B3auMoeicTBus. KoHcepBaTUBHBIC CHIIBI.
3aKOH COXpaHEHHS YHEPTHU B MEXaHHKE.

DJIeMeHTHI CIeNUaTBHON TEOPUH
OTHOCHTENBHOCTH. /JIex/

1.4 3aKOH COXpaHEHUS UMITyJIbCa. 1 2 OIIK-1 J1.3 0

PeakTuBHOe nBMKEeHUE. AJJIUTUBHOCTD D1 32 93

MAacChl U 3aKOHBI COXPAHEHUS LIEHTpa
nHepuuu. MOMEHT UMIyJibca. 3aKOH
COXpPaHEHUS MOMEHTA UMILYJIbCA.

/JTex/




1.5 Mexannyeckue KoaebarenbHbIe H OIIK-1 JI1.3
BOJIHOBBIE ITpoliecchl. Mozenb 215253
TapMOHMYECKOTO OCITIIUIATOPA.

CBoOoTHBIE, 3aTyXaIONINe KOJICOAHMUS.
BrIHYKICHHBIC KOJICOaHUs,
pe3onanc. /Jlex/

1.6 IenTpanbHblil ynap mapoB. 3aKOHbI OIlIK-1 JI1.3
COXPAHEHUS SHEPIUH U UMITYJIbCA. 012233
Mexanuka TBepnoro tena. /Jlex/

1.7 CrnoxeHue rapMOHUYECKUX KOJIeOaHMi OIIK-1 J1.3
OJIHOTO HAIIPaBJIEHUS U OJMHAKOBOU 213253
yacToThl. buenns. CrnoxeHue B3aMHO
MepHeHANKYISPHBIX Konebanuil. /JIex/

1.8 Makpockonuyeckue CoCTOSIHUS. BrIiBo OIIK-1 JI1.3
YpaBHEHUS MOJIEKYJISPHO-KHHETHYECKOM 213253
TEOPUH HICATTLHOTO Ta3a. MoeKysipHoO-

KUHETHYECKUN CMBICT aOCOMOTHON
Temmeparypsl. /JIex/

1.9 3aKOH paBHOMEPHOTO pacIpeieICHHs OIIK-1 JI1.3
SHEPTHH II0 CTETICHSIM CBOOOIBI MOJIEKYI. 012233
3akoH MakcBeuia JUisl pactpeeneHus
MOJICKYJI HICATBHOTO I'a3a MO CKOPOCTSIM
1 SHEPTUSM TEIUIOBOTO JABM)KCHHS. 3aKOH
BormsriMana 11s pactpeieNIeHAs YacTHIT
BO BHEIIIHEM IMOTEHIUAILHOM IToJe. /JIek/

1.10 IIepBoe Hauano TepmoguHaMHUKH. PaboTta OIIK-1 J1.3
rasa npu U3MEHEHHHU ero o0beMa. 213253
BHyTpeHHsIsT 2HEPTUs HISATHHOTO rasa.

KonunyectBo Temnnotel. TenaoeMKocTh
raza. /Jlex/

1.11 OO6parumble 1 HEOOPATHMBIE TIPOIIECCHI. OIIK-1 JI1.3
uxn Kapno u ero KII/] nns uneansHoro 2132053
raza. DuTponus. Bropoe Hadano
TEPMOJMHAMUKHU. TpeTbe Hauyano
TepMOANHAMHUKH. /JIex/

1.12 DNEKTPOCTaTHKA. DIEKTPUUECKUI 3apsi OIIK-1 JI1.1JI1.2
U HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIS. J1.3
HuckpetHocts 3apsiaa. 3akon Kymnona, 212233
MpUHOUT cynepno3unnu. [IoTok BekTopa
HanpspkeHHOCTH. /JIex/

1.13 Teopema ['aycca u ee npuMeHeHHUE K OIIK-1 JI1.1 J11.2
pacuety moneii. Pabora J1.3
aJIeKTpocTaTHyeckoro moss. [ToreHuan. 213253
[MoTeHnmanbHas SHEPTUs
AIEKTPOCTATUIECKOTO ToJsl. CBA3bh
PaboTHI MOJISL U Pa3HOCTH
moTeHIanoB. /Jlex/

1.14 IIpOBOIHMKM U TUBJIEKTPUKH B OIlIK-1 JI1.1J11.2
anekrpudeckoM mnoie. [onsgpuzanus J1.3
JIURJTIEKTPUKOB. CerHETOANEKTPUKY. 212233
Konnencaropsl. DHeprus
AJIEKTPOCTATUIECKOTO TOJIsL. . /JIex/

1.15 TTocTOSIHHBIN NEKTPUUECKUN TOK. OIIK-1 JI1.1JI11.2
3akonsl OMa B auddepeHansHoil u J1.3
HHTErpabHON (opmax. PaboTa u 212233
MOIIHOCTH TOKa. 3aKoH Joys-

Jlenma. /Jlex/

1.16 3aKoH MMOJHOTO TOKA JJISi MArHUTHOTO OIIK-1 JI1.1J11.2
OJIs B BAKYyME M IIPUMEHE "HUE €ro K J1.3
pacdery MarHWTHOTO I10JIsSE TOPOUJA U 2132053

IUIMHHOTO coneHonzaa. /JIex/

Paznen 2. IllpakTuka




2.1 Pemenne 3agau mo reme "Buasl 2 OIIK-1 J1.3 HucnyTet
JIBUKCHHUS, OTIpEICIICHUE 213253
KHHEMaTHYECKIX XapaKTePHCTHK
MOCTYIATENbHOTO IBIDKCHUS Tenay. /IIp/
2.2 Pemrenne 3amau no teme "Kunemaruka 2 OIIK-1 JI1.3
BparareapHoro asmwkenus". /IIp/ D192 93
2.3 Pemrenne 3amay o teme "JImHamuka 2 OIIK-1 JI1.3
NIOCTYINATENBHOTO U BPAILlaTeIbHOTO 012233
nekenns” /IIp/
2.4 Pemrenvie 3amay o Teme «3aKOHBI 2 OIIK-1 JI1.3 JucnyTet
coxpanenus» /TIp/ D152 53
2.5 Pemenue 3anau no teme «IlepBoe Hauano 2 OIIK-1 JI1.3
TepMotuHaMuKuy /T1p/ 2132 323
2.6 Pemenwne 3agau mo reme 2 OIIK-1 JI1.1J11.2
«Onexrpocratuka» /Ilp/ J1.3
D152 53
2.7 Pemenue 3amau no teme «lIlorenmmann. 2 OIIK-1 JI1.1 J11.2
PaboTa crit JIeKTPOCTaTUIECKOTO TIOJISD» J1.3
21522353
Mp/
2.8 Pemenue 3amau nmo reMe «3aKOHBI 2 OIIK-1 JI1.1 J11.2
MOCTOSIHHOT'O TOKa) JJ1.3
D152 53
Mp/
Pa3nen 3. JlaGopaTopHbie padoThI
3.1 1M IIpuemMsl 1 METOIBI UBMEPEHHIA B 2 OIIK-1 JI1.3J13.6 Pa6ora B
skcriepumenTe. Kparkas teopust 21 32 93 MaJbIX TpyIax
norpemHocTel. M3mepurensusie
HMHCTPYMEHTHL. /J1ab/
32 3m HccnenoBanue LEeHTPaIbHOTO yaapa 2 OIIK-1 JI1.3J13.1 Pabora B
mapos /J1ao/ 212233 MaJIBIX IPyMIax
33 4M 3aKk0oHBI IMHAMUKH BPaaTeIbHOTO 2 OI1IK-1 JI1.3J13.8 Pa6ora B
JBIDKEHHS TBEpAOTO Tena /J1ab/ 2132 23 MaJIbIX TpyIIax
34 6M M3yueHne HEeKOTOPBIX 2 OIIK-1 JI1.3J13.7 Pabora B
TEPMOJIUHAMUYECKUX COCTOSHHIMA 212233 MaJIBIX TPYyIIax
rasa /JIa6/
3.5 9m Omnpenencane K03 HUITHIESHTA 2 OIIK-1 JI1.3713.5 Pabora B
BSI3KOCTHU KHJIKOCTH IO METOLY 012233 MaJbIX IPyIIax
Croxca /J1ab/
3.6 15 TTpOBOAHMKH B SIIEKTPUYECKOM 2 OIIK-1 JI1.3J13.4 Pa6ora B
nose /J1a6/ D152 93 MAaJTBIX TPYIIIax
3.7 45 OmnpeneneHue XapakTepUCTUK 2 OIIK-1 JI1.3J13.3 Pabora B
MOCTOSHHOTO TOKa /J1ab/ 21032 23 MaJIbIX TpyIIax
3.8 6oM HccnenoBanye JBUKCHUS 2 OIIK-1 JI1.3J713.2 Pabota B
3apsKCHHBIX YaCTHUI] B MArHUTHOM 213253 MaJIBIX TPYIIax
none /J1a6/
Paznen 4. CamocTosiTeibHas padoTa
4.1 N3yuenue auTepeTypbl TEOPETUIECKOTO 10 OIIK-1 JJ1.3
kypca /Cp/ D152 53
4.2 W3ydenne nurepeTypbl TEOPETUUECKOTO 4 OIIK-1 JI1.3J13.5
kypca /Cp/ JI3.6
D192 93
4.3 Odopmitenne u moaroroska k JIP /Cp/ 6 OIIK-1 JI1.3713.6
J13.7
D152 33
4.4 IToxrotoska k ITP /Cp/ 6 OIIK-1 JI1.2 J11.3
D152 93
4.5 Bemonaenune PI'P /Cp/ 10 OIIK-1 JI1.2JI11.3
215253
4.6 Bemonuenue PI'P /Cp/ 10 OIIK-1 J1.2J11.3
D152 53
4.7 TTonroTtoBka k sk3ameny /Cp/ 20 OIIK-1 JI1.3

0102393




4.8 Odopmnenue u noaroroska k JIP /Cp/ 1 6 OIIK-1 J1.3 0
315233

4.9 TMoxroroska k ITP /Cp/ 1 6 OIIK-1 JI1.2 0
JI1.3J13.1
JI3.2 J13.3
J13.4
2103233

Paznea 5. KonTpoas.

5.1 IoaroroBka k 3k3ameHy. /OK3aMeH/ 1 36 OIIK-1 J1.1J11.3 0
0102233

5. OHEHOYHBIE MATEPHAJIBI 151 TPOBEJEHUS ITIPOMEKYTOYHOM ATTECTAIIUH

Pa3MmeleHsl B NMPUI0KCHUHN

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHWE JTUCIUITIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi quTepaTypa

6.1.1. [lepeyennb OCHOBHOIA JINTePATYPhI, HEOOXOAUMOI /15l OCBOEHHS TUCUHUILIMHBI (MOAYJIS)

ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBO, TOA
JI1.1 | Tpowmun B.1. DIEKTPUUYECTBO U MarHETH3M: ¢0. 3a/1a4 10 Kypcy oOmiei Xabaposck: N3n-so JABI'YTIC,
(uzuku 2008,
JI1.2 | Kpasnosa H.A., DIeKTpoMarHeTi3M: COOpHUK 3aj1a4 1o Gu3nkKe: yueo. mocoodue Xabapogck: 13xa-so JABI'VIIC,
®anees J1.C. 2010,
JI1.3 | Tpopumosa T.H. Kypc ¢msuku: yue6. mocobue aiist By30B Mocksa: Akaiemus, 2016,
6.1.3. IlepeueHb y4eOHO-METOAUYECKOI0 00ecieYeHHs] /ISl CAMOCTOSITeIbHOI PadoThl 00y4Yaromuxcs M0 JUCHHILINHE
(Mony.110)
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBO, TOA
JI3.1 |Crapuuenxko I'.I1. IlenTpansHbIi yaap mapoB: MeTos. yKa3aHUs MO BBIIL J1a0. Xabaposck: U3n-so JIBI'VIIC,
paboThI 2008,
JI3.2 | ®anees [1.C., ®aneeBa |HMccnenoBanue NBUKEHUS 3apsHKEHHBIX YACTHIL B MATHUTHOM Xabapogck: 13a-so JABI'VIIC,
9.B. ToJIe: METO/. YKa3aHHs Ha BHIITOJIHEHNE JTab0opaToOpHOiT paboTHI 2010,
1o Kypcy "®uszuka"
JI3.3 | KoBanenxo JLJL OmnpeneneHne XapakTepUCTUK HCTOUYHHIKA TIOCTOSHHOTO TOKA: Xabaposck: U3n-so JIBI'VIIC,
METO/. YKa3aHHUsI IO BBIIIOJIHEHUIO J1a0. paboThl 2007,
JI3.4 |T'opoxosckuii B.b., [IpoBOAHMKY B 3JIEKTPUYECKOM TOJIE: METOJ. YKAa3aHUsI Ha Xabaporck: N3n-so JIBI'YIIC,
AnTtoHbrueBa E.A. BBITIOJTHEHHE J1a0. pabOTHI 2006,
JI3.5 | ®anees JI.C., ®aneeBa |Omnpenencaue KodQPUIMESHTA BI3KOCTH KUIKOCTH 110 METOY Xabaposck: Nzn-so JABI'YIIC,
3.B. Crokca: METOA. YKa3aHHs 110 BEITOTHEHHIO J1a0. paboThI 2007,
JI3.6 | Makcumenko B.A. W3mepurenbable TPHOOPEI M 00paboTKa pe3yIbTaToB Xabaposck: U3a-so JIBI'VIIC,
M3MEPEHUI: METO/I. YKa3aHUs Ha BBITIOJHEHHUE J1a0. pabOoThI 2013,
JI3.7 | AnronsrueBa E.A., N3yueHne HEKOTOPBIX TEPMOJUHAMUYECKUX COCTOSTHUN rasa: Xabaposck: Uzn-so IBI'YTIC,
Pexynosa H.H. METO/I. yKa3aHWs Ha BBITIOJTHEHNE J1a0. paboThI 2013,
JI3.8 | @anees J1.C., ®aneepa |3akoHBI IUHAMUKH BPALIATEILHOIO ABUXKEHUS TBEPJOIO TENIA: Xabaposck: U3n-so JIBI'VIIC,
9.B. METO/. YKa3aHHUs 10 BHIIIOJIHEHUIO J1a00paTopHON paboThI 2014,

6.2. Ilepeuenn pecypcoB HHGOPMALHOHHO-Te1eKOMMYHMKAIMOHHOI1 ceTH ""UHTepHeT", HEOOXOAMMBIX /15l OCBOCHMS
JHCHUIUIAHBI (MOLYJIA)

31 | Onexrponnsrit karanor HTB ABI'YIIC

22 | DnexTpoHHO-OMOIMOTEeYHAs cucteMa "Kuuradonn"

33 | Hayunas snexrponHas 6ubmuorexa eLIBRARY.RU

6.3 Ilepevyens HHGOPMALMOHHBIX TEXHOJOIHI, HCIOJIb3yeMbIX IIPU OCYLIECTBJICHHH 00Pa30BATEILHOIO IIpoLecca 1o
JUCHMILINHE (MOAYJII0), BKJIKYAs NepedyeHb IPOrPaMMHOro odecredyeHnss ¥ HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
(npu Heo0X0AUMOCTH)

6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

ABBYY FineReader 11 Corporate Edition - IIporpamMma amis pacrio3HaBaHus TekcTa, forosop CJI-46

AutoDESK (AutoCAD, Revit, Inventor Professional, 3ds Max u np. ) - CAIIP, 6ecrimarao st OY

I1O CorelDRAW Graphics Suite X6 Education License - I"'padudeckuii naket, KOHTpakT 214

Matlab Ba3zoBas kondurypamus (Academic new Product Concurrent License B coctaBe: (Matlab, Simulink,Partial Differential
Equation Toolbox) - Maremarudeckuii maxkert, KOHTpakT 410

Total Commander - ®aiinossiii Meremkep, ui. LO9-2108, 6/c




Visio Pro 2007 - BextopHslii rpadudecknii pefakTop, peAakTop Juarpamm U OJok-cxem, 45525415

Free Conference Call (cBoGogHAS MHIICH3HA)

Zoom (cBoOOIHAS JTHIICH3HA)

AnTuBupyc Kaspersky Endpoint Security s 6usHeca — Pactmpennsiii Russian Edition - AHTHBHpYCHAs 3aIIuTa, KOHTPAKT
469 IBT'YIIC

ACT Ttect - Kommieke mporpamm Iuis CO31aHuUs 0aHKOB TECTOBBIX 3aJaHMH, OpraHU3alliy U IIPOBE/ICHNS CEaHCOB
tectupoBanus, TMI.ACT.PM.A096.J108018.04, nor.372

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

Windows XP - Onepanmonsas cucrema, . 46107380

6.3.2 IlepeueHb MHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM

KommnslorepHas cripaBouHo-mpaBoBast cucrema "KoncynsrantlImroc"

HNudopmanmonHo-nipaBoBoe obecnieueHue ""apant"

7. ONMCAHUE MATEPUAJILHO-TEXHUYECKOWM BA3bI, HEOBXOIUMOW J1JIs1 OCYIIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCIUIIVIMHE (MO YJIIO)

Aynuropust Hasnauenne OcHareHue

3532 YyeOHast ayAUTOpHUS AL IPOBEICHUS Komrmutext yuebHO-1abopaTopHoro o6opynosanus «Oomas puznka» B
a00paTOPHBIX M MPAKTHYCCKUX 3AHATHIMA. coctase 10 abopaTopHBIX padboT C MPUMEHEHHEM TEXHOJIOTHU
Jlabopatopus "HncieHHOE MOIETHPOBAHNE BUPTyaIbHOI peanbHOCTH JINIIEH3HOHHOE TPOrpaMMHOE 00eCIICUeHHE:
(I3HIeCKUX MpoIeccoB'. Windows 10 Pro mis o6pasoBarenbHBIX yupexaeHuH, Bepcust 1909;

Microsoft Office Pro Plus 2007; nmr. 168699; ArtuBupyc Kaspersky
Endpoint Security

423 ITomentenus 1 caMOCTOSITEIILHOM pabOTHI TemaTudeckue iakarsl, CTONbI, CTyJIbs, cTeIaxu KomnbrorepHas
00yJaroMXcsl. 3a1 JIEKTPOHHOH HH(pOpMAaIK TEXHHKA C BO3MOYKHOCTBIO ITOJKIIIOYEHHS K ceTi MHTepHeT, cBoGoJHOMY

nocryry B 9bC u DUOC.

3434 YyeOHas ayuTopus AJis1 IPOBEICHUS 3aHATUI KOMILJICKT Y4eOHOU MeOesH, TeMaTHUSCKHE TIaKaThI.

JICKIHOHHOTO THIIA. TexHuyeckue cpeacTBa 00y4YeHHs: MHTEPaKTHBHAs TOCKa, TPOSKTOP,
HOYTOYK.
JlnuensnonHoe mporpammuoe obecneuerne: Windows 10 Pro amst
oOpazoBarenbHBIX yupeskaeHuit, Bepcus 1909; Microsoft Office Pro Plus
2007; mmm. 168699; ArtuBupyc Kaspersky Endpoint Security

3431 Y4eOHast ayIuTOpHS AJIs TaOOPaTOPHBIX 3aHSATHI, KOMIUICKT Y4eOHOM MeOelH, J0CKa, TeMaTHIECKUE TUTaKaThl,

TPYIIIOBEIX U HHIUBHAYAITBHBIX KOHCYJIBTAINH, OJTHOTIOJISIPHBIN BEICOKOBOJIBTHEIM HCTOYHHK HANPSHKEHUS, OCIIIILIOrpad,

TEKYIET0 KOHTPOJIS M IPOMEKYTOUHOH TepMoIiapa, ralbBaHOMETp, HarpeBaTellb, TeHepaTop 3ByKOBOH YacTOTHI,

arrectranuu. Jlaboparopus "neKTpudecTBo". HCTOYHUK TOKa, BOJIBTMETP, aMIIEpPMETP, YCTAHOBKA JUIsl ONIPEAETICHUS
nu3Menenus sHTporuu PIITI-11.

3435 VYueOHast ayAUuTOpHS s Ta00PATOPHBIX 3aHATHA, KOMIUICKT yueOHON MeOenH, T0CKa, TEeMaTUUCCKHE TUIAaKaThI, MOJYJIN
IPYIIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIBTALMM, "H3yuenune cBoiicTB cernetoanekrpukos” OII3-02, "M3yuenue
TEKYIIEro KOHTPOJISA U IPOMEKYTOUHOU MarHMTHOTO ITOJIsl COJICHOMIA C TTIOMOIIbI0 AaTunka Xoina" PI13-04,
arrecrauun. JJaboparopus "OnekTpoMarseTusm'. "W3yuenue rucrepesuca GpeppoMarHuTHIX Matepuanos" OI13-07,

"HccnenoBanue 3aryxaronux konebanuit" ®I13-10, "U3yuenne
BBIHY>KICHHBIX KojeOanuii" OI1D-11, "Onpenenenne OTHOMICHUS 3apsiia
JJIEKTPOHA K €ro Macce MeToioM MarHerpona" ®I13-03, "U3yuyenue
penakcaroHHbIX kosebanuit" ®I13-12, "Marasun conpotusnenus” OI1D
-MC, "Maraszun emkocteit" ®I19-ME, "Mcrounuk nutanus" OI1I-UIT,
ocriorpad, reHeparop, MyabTUMeTp. TeXHu4ecKue cpeicTBa
obyuenust: [1K. JInnensnonnoe nmporpammuoe odecnieuenue: Office Pro
Plus 2007, mun. 45525415, Total Commander — LO9-2108 ot 22.04.2009,
Windows XP, nui. 46107380.

3535 YueOHast ayauTOpus A Ta00paTOPHBIX 3aHATHH, KOMIUJIEKT Y4eOHOI MeOeH, J0CKa, TeMaTHYEeCKUE IUTaKaThl, yCTAHOBKA
TPYTNIIOBBIX W MHANBUIYAIbHBIX KOHCYJIbTAIHH, "N3yuenne uaTepPepeHINOHHOI cxeMbl "konen HprotoHa" ®IIB -05-2-2,
TEKYIET0 KOHTPOJIS M IPOMEKYTOUHOH ycraHoBKa "llomydeHne 1 ucciaegoBaHue nosipu3oBanHoro ceera” OIIB-
arrecranun. Jlaboparopus "Onruka". 05-4-1, ycranoska "M3yuenue audpakimoHHON pemeTKy 1

JHCIepcHOHHON crekisHHOM npu3Mbl” OITB-05-3/5-1, ycraHoBKa uist
u3yueHus abcototHo yepHoro tena PIIK-11, ycranoBka Juist n3ydeHus
BHerHero pororddexra GIIK-10. Texunueckue cpeacTsa 00yueHUs:
HHTEPAKTUBHASI JOCKA.

3317 [TomereHus st CAaMOCTOSATEIBHOM PabOThI TemaTnueckue rIaKarhbl, CTONbI, CTYJIbs, cTeIaxu KommnbroTepHas
oOyuatonuxcs. Ynransusiii 3a1 HTh TEXHHKA C BO3MOXKHOCTBIO MOKIIOUEHNS K ceTH ViHTepHeT, cBoOoJHOMY

noctyny B 9b6C u DUOC.

3537 YueOHast ayAUTOpHUS AL IPOBEICHUS KOMILJIEKT Y4eOHOH MeOelH, J0CKa, TeMaTUYeCKUE IUTaKaThl, yCTAHOBKA
MIPAaKTUYECKUX 3aHIATHH, TPYIIIOBBIX U JUISL OTIpEAENeHHs JUTMHBI IpoOera 4acTHIl B BO3AyXe (ompeeneHne
HMHIVBHAYATFHBIX KOHCYIBTAINH, TEKYIIETO JuHBI Tpodera Anbda-gactury GITK-03, ycTaHoBKa 11 H3y9IeHHS p-n
KOHTPOJISL ¥ IPOMEXKYTOUHOH aTTeCTallUu. nepexona ®OIIK-06, ycTaHOBKa U1 U3y4eHHs TeMIIEpaTypHOI

3aBHCHMOCTH JIEKTPOIPOBOAHOCTH METAJUIOB M MOIynpoBoaHnKoB OIIK-
07, ycranoBKka i u3yueHus crekrpa aroma Bojgopona OIIK-09,
MoHoxpoMarop MYM (g ®IIK-09), ycraHOBKa U1 U3Ty4YeHUS




Aynuropust

Hasznaucuue

OcHarnicHne

xocMmuyeckux Jryueit @IIK-01, ycraHoBKa A7 H3yUCHUS S3HEPreTHUECKOTO
CIIEKTpa 3J1eKTpOHOB (13yueHue beta - panuoakrusHocTn) OIIK-05,
YCTaHOBKA JUIS U3y4YEHUS U aHAJIU3a CBOMCTB MAaTEPHAIOB C IIOMOILBIO
CIMHTHIUIAIIMOHHOTO cYeTunKa (M3ydeHne ['aMMa — paJroakTHBHBIX
anemenToB) PIIK-13, ycTaHOBKA U1 ONpeAETIeHUs PE30HAHCHOTO
noreHnrana MmerogqoM dpanxka u ['epma GIIK-02.
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KomnbrorepHelii Knacce A NpakKTUYECKHX,
71a00PATOPHBIX 3aHATHH, TPYIIIOBBIX 1
HMHIVBHTYATBHBIX KOHCYNIBTAINH, TEKYIIIETO
KOHTPOJISI ¥ IPOMEXYTOYHOH aTTeCTAINH, a TAKKe
JUISL CAMOCTOSITETIBHON paboTHI.

KabuneT nnhopMaTiky (KOMIBIOTEPHBIE KJIACCHI)
%

KOMIUICKT Y4eOHOU MeOeH.

TexHUUECKHE CpelcTBa 00yUYCHHs: KOMITBIOTCpHAsI TEXHUKA C
BO3MOKHOCTBIO MOAKITIOYCHHUS K ceTH MHTepHeT, CBOOOIHOMY JIOCTYILY B
3BC u OUOC (Intel(R) Core(TM) i5-3570K CPU @ 3.40GHz, 4Gb, int
Video, 1 Tb, DVD+RW, XK 19).

JIuneH3MoHHOE MPOrpaMMHOE OOecIieueHue:

Windows 10 Pro - MS DreamSpark 700594875, 7-Zip 16.02 (x64)
(cBoGomHO pacmpoctpansiemoe I[10), Autodesk 3ds Max 2019, Autodesk
AutoCAD 2021, Autodesk AutoCAD Architecture 2021, Autodesk
Inventor 2021, Autodesk Revit 2021- [Iyis1 y4eOHBIX 3aBeICHHHA
npenocTaBisieTcs OecruiatHo, Foxit Reader (cBobogHO pacnpoctpanseMoe
I10), MATLAB R2013b - Kontpakr 410 ot 10.08.2015, Microsoft Office
Ipodeccnonanbusiii mitoc 2007 - 43107380, Microsoft Visio
npodeccronanbubiii 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 (cBoboano pacnpoctpansemoe I10), Opera Stable
38.0.2220.41 (cBoboano pacnpoctpansemoe [10), PTC Mathcad Prime
3.0 - Konrpakr 410 ot 10.08.2015, . 3A1874498, KOMITAC-3D V19 -
KAJI-19-0909.IT9BM ¢ BO3MOXHOCTBIO BBIX0/Ia B HHTEPHET 110
pacrucanmno Windows 10 Pro Kortpakr Ne235 IBI'VIIC
ot 24.08.2021;

Office Pro Plus 2019 Kontpakr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Konrpaxt Ne 0322100012923000077

ot 06.06.2023;

KOMITAC-3D V19 Konrpakr Ne 995 ot 09.10.2019;
nanoCAD Homep munensun: NC230P-81412 Cpok neicTBus: ¢
01.08.2023 mo 31.07.2024;

201

KoMIIbIOTepHBIii KI1ace ISl PaKTHYECKUX U
7Tab0paTOPHBIX 3aHATHIA, TPYHIOBBIX U
HHIIBHATYTBHBIX KOHCYJIBTAINH, TEKYIIIETO
KOHTPOJISI M TIPOME)XKYTOYHOH aTTeCTalllH, a TAKKe
JUISL CAMOCTOSITETIBHON paboTHI.

TexHHUYECKHE CPeICTBA OOYUCHHSI: KOMITBIOTEPHAs TEXHHKA C
BO3MOKHOCTBIO MOAKITIOYEHHUS K ceTH IHTepHeT, CBOOOTHOMY JIOCTYILy B
9bC u DMOC, mpoekrop.

Jlunensnonnoe nporpaMmmuoe obecrieuenne: Windows 10 Pro - MS
DreamSpark 700594875, 7-Zip 16.02 (x64) - CBoboanoe I10, Autodesk
3ds Max 2021, Autodesk AutoCAD 2021, Autodesk AutoCAD
Architecture 2021, Autodesk Inventor 2021, Autodesk Revit 2021- JTnst
yueOHBIX 3aBeJIeHNH MpenocTaBisieTcs OecruiatHo, Foxit Reader-
Cobognoe [10, MATLAB R2013b - Kortpakr 410 ot 10.08.2015,
Microsoft Office [Ipodeccnonanshsrii moc 2007 - 43107380, Microsoft
Visio npodeccnonansusrii 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 - CBoboanoe I10, Opera Stable 38.0.2220.41 - CroGomHOE
I10, PTC Mathcad Prime 3.0 - Kontpakr 410 ot 10.08.2015 nu.
3A1874498, KOMITAC-3D V19 - KAI-19-0909, ACT-Tecr auu.
ACT.PM.A096.J108018.04, Torosop Ne JI-128/21 ot 01.06.2021 ¢ 01
ntons 2021 mo 30 urors 2022. [I9BM ¢ BO3MOKHOCTBIO BBIXOa B
uHTEpHET 1o pactucanuio Windows 10 Pro Kontpakr Ne235 JIBI'YIIC
ot 24.08.2021;

Office Pro Plus 2019 Kontpakr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Kontpakr Ne 0322100012923000077

ot 06.06.2023;

KOMITAC-3D V19 Konrpakr Ne 995 ot 09.10.2019;

nanoCAD Homep munensun: NC230P-81412 Cpok nelicTus: ¢
01.08.2023 mo 31.07.2024;
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TlomerieHus A1 CaMOCTOSTENEHON padoThI
oOyuatonuxcs. Ynraneaeiii 3a1 HTB

TeMaTnyecKkue IIakarsl, CTOJbI, CTYIIbsI, CTeIUTaxn KoMmprorepHast
TEXHHKa C BO3MOKHOCTBIO MTOAKIIOYEHMS K ceTh MHTepHeT, CBOGOAHOMY
noctymy B 9bC u DUOC.

8. METOAUYECKHUE MATEPHAJIBI JIUIS1 OBYYAIOIIIUXCA IO OCBOEHHWIO JTUCIIUITJIMHBI (MO YJIA)

C uenbio 3¢ GEeKTUBHON OpraHU3aluy yueOHOro Ipolecca yJaluMes B Hauane ceMecTpa MpeJoCTaBIsIeTcsl yueOHO-METOANIECKOe
¥ nH(OpMaLOHHOE 00ecrIeueHUe, TPUBEACHHOE B IaHHOH paboueil mporpamme.

B mporiecce 00y4eHHs CTyJeHTHI JOJDKHEL, B COOTBETCTBUH C TUIAHOM BBITIOJTHEHHUS CAMOCTOSTENBHBIX pabdoT (tabu. 1, 2, 3
MPUIIOKEHUS ), U3y4daTh TEOPETHUECKUIT MaTepuai MO MPeACTOAIIEMY 3aHATUIO U (YOPMYIIHPOBATH BOIIPOCHI, BBI3BIBAIOIIUE Y HIX
3aTpyIHEHHE ISl PACCMOTPEHHUS Ha JICKIIMOHHOM, TIPAKTUYECKOM U J1a00paTOpPHOM 3aHSTHH.

B Xo/1e JTEeKIIMOHHBIX 3aHATHH CTYJCHTaM HEOOX0IMMO BECTH KOHCIIEKTHPOBAaHNE yUeOHOT0 MaTepraa, Py 3TOM 3aIiCh JICKITHH




PEKOMEHIyeTCs BECTH M0 BO3MOXKHOCTU COOCTBEHHBIMH (hOpMyITHpPOBKaMu. JKenaTenpHO OCTaBUTh B PabOUYNX KOHCHEKTax MO, Ha
KOTOPBIX BO BHEAYJUTOPHOE BPEMsI MOXKHO CJIENIaTh TOMETKU U3 PEKOMEHJOBAHHOH TMTEPaTyphbl, JOMOTHAIONIME MaTepual
TPOCITYIIaHHOM JIEKIMH, a TaKoKe ITOTYEePKUBAIONINE OCOOYI0 BaXKHOCTh TeX WIM HHBIX TEOPETHUYECKUX IoJIokeHHH. Ciemnyer
oOparaTe BHUMaHHUE Ha KaTeropuy, (pOpMyIHPOBKH, PAaCKPBIBAIONINE COMACpP)KAaHHE TE€X WM WHBIX SBICHHH M IIPOIECCOB,
Hay4HbIE BBIBOJIBI U NIPAKTUYECKUE PEKOMEHJAINH 10 UX MPUMEHEHUIO, a TAKoKe 33/1aBaTh PEToaBaTellio yTOYHSIOIINE BOIPOCHI ¢
LEIbIO YSICHEHHSI TEOPETHYECKUX TTOJIOKEHHUH, pa3pelieH s CIIOpHbIX cuTyauui. Hax koHcriekTamu JieKIui Halo CUCTEMAaTHYECKUM
paboTaTh: MEPBBINA MPOCMOTP KOHCIIEKTa PEKOMEHYETCS CAEIaTh BEYEPOM TOTO AHS, KOTAa Oblia MPOCITyIIaHa JIEKIUH, 3aTeM
BHOBB ITPOCMOTPETh KOHCIIEKT 4epe3 3-4 qHs. B 3ToM cityyae npu HeOONBIINX 3aTpaTax BPEMEHHU CTYAEHT OCHOBATEIBHO U IIy0OKO
OBJIAJICBACT MAaTEPUATIOM M K CECCHU IIPUXOANT XOPOLIO MTOATOTOBICHHBIM. PaboTast Haj KOHCIIEKTOM JICKIUH, BCET/ia ClIeayeT
HCIIONB30BaTh HE TOIBKO YI€OHHK, HO U Ty JIUTEPATYPY, KOTOPYIO HOMOIHUTEIBHO PEKOMEHIOBAI JIEKTOp. CaMOCTOATENbHASL
HOATOTOBKA CTYJCHTA K CIECAYIOMIEH JeKIIUH JOJKHA COCTOATh B IIEPBYIO OUYEPEab B IEPEUNTHIBAHNN KOHCIEKTa IPEABIIYIICH
nexuun. Takxe BBITIOIHUT pacueTHO-Tpaduueckue padboTsl. B TeueHHe MpakTU4ecKOro 3aHATHSA CTYJEHTY HEOOXOAUMO
BBITIOJIHUTS 3a/JaHKs, BBIIAHHBIE TPENOiaBaTeIeM, U1l 5TOT0 NPU MOATOTOBKE K MPAKTHUECKUM 3aHATHAM CTyIEHTaM
HEOOXOMMO HM3Y4HTh OCHOBHYIO JINTEPATyPY, 03HAKOMHUTECS C IOMOIHUTENBHOH JIUTepaTypoil C y9eTOM peKOMEHIAIHH
npernofaBatens U TpeboBaHMI y4ueOHOH mporpammel. IIpemnonaBarens, Beqymuil 1ab0paTOpHbIE pabOTEL, COOOIIAET CTYACHTAM:
HepedeHsb JIabopaTopHBIX paboT, OCIIEI0BATENFHOCTD UX BBIIOJIHEHHS, PEKOMEH/IyeMble y4eOHO-METOJUYECKHE T0Co0us,
PYKOBOJICTBA H [Ip.

[espro pabOTHI ABMIAETCA 3aKPEIUICHUE 3HAHUH, OIYYCHHBIX CTyICHTaMH IIPU CaMOCTOATEIFHOM H3Y9EeHHN TUCIIUTIINHEL

IIpu BeImoMTHEHUU pabOTHI HEOOXOAMMO PYKOBOACTBOBATHCS JINTEPATYPOH, IPelyCMOTPEHHON paboueil mporpaMMoit o 1aHHO
JUCHUIIMHE U YKa3aHHOW MPENoaBaTesieM.

PaboTa BBITOIHAETCS CAMOCTOSITENTFHO ¢ COONIONICHNEM YCTaHOBIICHHBIX MIPABMII M YKa3aHUEM CIIHCKA HCIOIb30BAaHHON
JUTEePaTypBbL.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

Hanpagsaenue: 23.03.01 TexHonorusi TpaHCIOPTHBIX NMPOLECCOB

HanpasjieHHocTh  (MpouiIb):

TPAHCIMOPTHO-JIOTHCTHYECKHX MpoLeccax
JucouninHa: Pusnka

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

IToxazarenu u KPpUTEPpHU OLICHUBAHUA KOMHeTeHHI/Iﬁ

NunoBaunoHHble W HU(POBbIE TEXHOJIOTHH

OO6BexT YpoBHU c(HOPMUPOBAHHOCTH Kpwurepuii orieHuBaHUSA
OLIEHKH KOMIIETCHLIUN Ppe3yNbTaTOB 00y4YEHUs
OObyuaromuiics Huskuit ypoBens YpoBeHB pe3ynbTaToB 00ydIeHUS

IToporoselii ypoBeHb
IloBbIlIEHHBIN YPOBEHD
Bbicokuii ypoBeHb

HE HUXKE ITOPOTOBOT0

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

Jocturnyrslii
YPOBEHb
pe3ynbTaTta
06vieHus

XapakTepucTHKa YPOBHSI CHOPMUPOBAHHOCTH
KOMIIETCHIIUH

IIIxana orneHUBaHUS

DK3aMeH WM 3a4eT C
OILICHKOM

Huskwmit
YpOBEHB

OO0yuarommuiics:

-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
JIOTIOJTHUTENBHBIX 3aHSATHH 110 COOTBETCTBYIOIIECH TUCIUIUINHE.

HeynosierBopuTensHo

[Hoporossiii
YPOBEHB

OO0yuarommuiics:

-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
MPOTPAMMOM JUCITUTLTUHEI;

-JIOIYCTUJI HETOYHOCTH B OTBETE HA BOIPOCHI U IIPU BBHIIIOJHCHUU
3aJaHUH M0 y4eOHO-IIPOrpaMMHOMY MaTepUaITy, HO 00JIaacT
HEOOXOIUMBIMHU 3HAHUSMHU U UX YCTPAHESHUS IO PYKOBOJICTBOM
MIPEeToIaBaTesl.

YI[OBJ'ICTBOPI/ITGHLHO

IloBEIIIEHHBIN
YpOBEHB

OO6yuarommuiics:

- OOHApPYKWIT MTOJTHOE 3HAHKE Y4EeOHO-TIPOTPAMMHOTO MaTepHalIa;
-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-
MPOTPaMMHOMY MaTepHaTy U OOHOBICHUIO B XOJI¢ JallbHEHTIIeH
yueOHOH pabOTHI M TPOGECCHOHATBHON NS TeTFHOCTH.

Xopo1io




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:

1.
2.

Urto Takoe uzmepenue? Kakue Buzibl u3MepeHuil Bbl 3HaeTe? Uem OHU XapaKTepusyroTcs?
UYro Ttakoe morpemHocTs (ommOka) m3MmepeHus? Kakue BHABI HOTPEHIHOCTEH CYIIECTBYIOT?

HpI/I‘lI/IHLI HUX BO3BHUKHOBCHMHA.

3.

RIS NV N

32.

34.

41.

cpenpl.

Uro Takoe abCOMIOTHAS M OTHOCHTENbHAs OMINOKa? B KakuX eJMHUIIaX OHU M3MEpSIoTCs?
ANTOPUTM BBIYHCIIEHUS OIIMOOK P MPSIMBIX X KOCBEHHBIX H3MEPCHUSX.
[TpaBuia U3MepeHNs ATUHBI C TOMOIIBIO MITAHTEHIIMPKYIST 1 MHKPOMETPA.

. IloHsTHE CHIIBI, MACCEL.

. 2i1 3akoH HproTOHA 1 ero (hopMyTHpPOBKH.

. Uro Takoe KOHCCpBATUBHAA U JUCCUTIATUBHAA CI/ICTCMBI? ITonsiTne IIOTCHIIUAJIBHOI'O I10JIA.
. ChopMysrpoBaTh 3aKOH COXPAHECHUS MEXaHUYCCKON SHEPIHU.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Cpeansis cuiia yaapa mapuka o peiibC (BbIBOJ).

Uro Takoe ynap? Ynpyruili u HEYnpyruil yaapsl.

KoaddunmeHt BoccTaHOBICHUS.

3aKOH COXpaHEHHs UMITYJIbCa M 3aKOH COXPaHEHHMs SHEPTUH ISl aOCOJIIOTHO YIIPYroro yaapa.
3aKoH COXpaHCHUS UMITYIbCa W 3aKOH COXPAHEHUS SHEPTHHU [UIT aOCOIOTHO HEYIIPYTOTO yaapa.
CKOpOCTh mIapuKa MpH MPOXOKICHUH MTOJIOKEHHUS PaBHOBECHS (BBIBOI).

MoMeHT UHEpLUHU MaTepUaIbHOW TOUYKH, TBEPAOIrO Teja.

IIneqo cunbl. MOMEHT CUJIBL.

OCHOBHOM 3aKOH TUHAMHUKHU BPAIIaTEIFHOTO IBIDKEHHUS TBEPIOTO Tela.

Kunerndeckas sHeprust U paboTa MpH BpamaTeIbHOM JBUKCHUH.

Teopema Ilteiinepa.

WneanbHblii ra3. YpaBHEHHE COCTOSIHUS UACAIBHOIO rasa.

Buytpennsis sHeprusi, paborta HeanbHOTo rasa.

ITepBoe Hauano TepMoauHaMUKU. [IpUMEHHUTH €ro K u3ompoueccam.

Annabarudeckuii mponecc (I-oe Hauano, ypasaenue [lyaccona).

IToxkazarens amuadatel. Yncno creneHei cBoOoms! i, Termroemkocta Cpu CV.

SBnenus nepeHoca.

IIpupona Bs3rocTH. ['pagreHT CKOpOCTH.

YpaBHeHHE BA3KOCTH (3aKOH HBIOTOHA).

Koaddumment Bsa3kocTr (BBIBOZ pacueTHOMH (OPMYIIBI).

Uucno Peitnonbaca. Bpemst penakcanuu.

31. IIpoBOIHUKH B 3JIEKTPHUECKOM TIOJIE.

OIEeKTPOEMKOCTh ITPOBOTHHKA.

33. KonzeHcaTtop. DIEeKTPOEMKOCTh IIOCKOTO KOHJEHCATopa (BBIBO).
OIEeKTPOEMKOCTH MapajiesbHO U IIOCIEA0BaTEIbHO COSAMHEHHBIX KOHIEHCATOPOB.
35. DnexTprueckast cxema Mo U3MEpPEHHI0 eMKOCTH KOHJIeHcaTopa (Ha3HaueHHE BCEX DIIEMEHTOB).
36. XapaKTepHCTUKH ICKTPHUYECKOTO TOKa, 3akoH Oma B nuddepeHnmansaoi popme.
37. 3amKHyTast 3NeKTpudecKas 1emnb. 3akoH OMa B HHTerpaibHON (opme.

38. 3akoH Jlxoyns-JIeHna B nHTETpabHOH Qopme.

39. ®dusnuecknii cmpica DJC.

40. ITome3Hast MOITHOCTB, €€ 3aBUCUMOCTH OT CONpoTHBIeHUA R. YcmoBre MakcuMymMma.
Hanpsoxernocts nonst. [lorernuan. CBA3b MEXITy HUMHU.

42. CunoBble U SKBUIOTEHITMATLHBIE TTOBEPXHOCTH TIOJISI TOYSHHOTO 3apsija.

43. OCHOBHBIE AJIEMEHTHI JIEKTPOHHO-TYYEBOI TPYOKU (UEepPTEXK).

44. CxopoCTh 3JCKTPOHOB, MPOIICIIIAX BTOPOH aHO. BBIBO (OopMyIIBL.

45. Tpaekropus JIEKTPOHOB B IPOCTPAHCTBE OTKJIOHSIIOMIUX TIACTHH.

46. Munons. [Tnedo aunosns. DNEeKTpUUECKUNA MOMEHT JIUTIOJIA.

47. SIBnenue nongpusanuu AUNIEKTpUKa. Bekrop nmoaspuzanuu.

48. OU3NYECKU CMBICI TUAIEKTPUUECKON MPOHULIAEMOCTH BELIECTBA.

49. CeTHETORICKTPUKH, UX OTIHYHS OT OCTATBHBIX IHAICKTPUKOB.

50. T'ucrepesuc. [lokazate Ha netie rucrepesuca Joct. (wmu Poct.)  Exospi.

51. BekTop MarHUTHOM HWHAYKLHUM, HANPSKEHHOCTh MATrHUTHOTO IOJS, MarHUTHAas IPOHULAEMOCThb

52. 3akon buo-Casapa-Jlamnaca.
53. Bekrop mHAykmuu B MarHUTHOTO mMOJNS OSCKOHEYHO UIMHHOTO IMPSIMONHWHEHHOTO IMPOBOJHHKA C

TokoM | (popmyia).

54. BekTop MHIyKIIMKM B MarHuTHOTO IMOJISt ISt OTpE3Ka NMPOBOAHUKA C TOKOM ((opmyra).
55. BekTop uHIyKIMKM B MarHuTHOTO IOJIst B LIEHTPE KPYroBOro Toka ((opmyia).

56. Uto Takoe maraeTpoH? Ero cxema (BUI CBEPXY).

57. Iloka3aTh Ha CX€ME MarHeTPOHA HAIPABIEHUE BEKTOPOB:



a. V — CKOPOCTb 3JIEKTPOHAa,
b. B — BexTop MHAYKIMHU U1 1F000T0 HAaIpaBIeHUS TOKA,
Fi — cuna Jlopenna.
58. M300pa3uTh TpPaeKTOPHIO OBJEKTPOHOB B MarHeTpOHE IMIPU pPa3M4YHbIX 3HAYEHHSX TOKOB B
COJICHOHJIE.
59. 3akon Amnepa.
60. Cuna Jlopenna.
61. SABnenue snmexkrpomarautTHON mHAYKIMH. Omnpenenenue. [Ipasmno Jlenma.
62. 3axon @apanesi, €To BBIBOI.
63. Toku mpum 3aMbIKaHUM M pPa3MbIKaHUM mnenu. SBineHne camomHaykunu, JOJC caMomHAyKIMH
(dbopmyma).
64. IHIyKTUBHOCTh KaTyIIKU. B3aMHas HHAYKTHBHOCTh KaTYIIEK.
65. Buxpesbie Toku. Bpenubl onn mnm nonesnsl? Ilouemy cepaeyHukd TpaHcHOpPMATOPOB HE JENaroT
CIUIOIIHBIMU?
66. MexaHuyeckue OeryIe BOJHBI: IOIEPEYHbIEC U ITPOIOJIbHBIE.
67. YpaBHeHue Oerymiel BOJHBI.
68. CKOpOCTh MONEPEYHON U MPOAOJIBHOM BOJIH.
69. CBs13b AIMHBI BOJHBI, CKOPOCTH M YaCTOTHI OeTymiel BOJHEI.
70. Crosturie BOJHBI, UX MPUHIUIINAIBHOE OTIWYHE OT BCEX APYTHX BHIOB BOJH.
71. YpaBHeHue ctosueil BoaHbL. [IydHOCTH U y37IBL.
72. Kakue cBETOBBIC BOJHBI SABJISIOTCSI KOTCPEHTHBIMHA?
73. UnTepdepeHtys . onpeeeHue.
74. T'eomeTpuyeckas W ONTHYECKAsl JUIMHA ITyTH, ONTHYECKass pa3HOCTh XOJa, YCIOBHS MakCHMyMa U
MUHHUMYMA.
75. YcranoBka juis «kojietl HetoToHa», X014 jiyyeil B HEl.
76. IlpakTryeckoe MpUMEHEHHE SIBJICHUS] MHTep(EpEeHIINN CBeTa.
77. Qudpakius ceera, onpeeicHue.
78. Ipunnun I'toiirenca — dpenens.
79. @pOHT BOJHBI TOYEYHOTO U OECKOHEYHO YAJICHHOTO NCTOYHHKOB, PHCYHOK.
80. Meton 308 ®peHens I KPyIIIOro OTBEPCTHs. YCIOBUS MaKCHMyMa U MHHHUMYMa B Touke M 3kpaHa.
81. Meron 30H I LIENH, YCIOBUSI MaKCUMyMa U MUHUMYMa.
82. BremHnit poTordpdexT, onpenencHue.
83. YpaBuenne dotoarddekra.
84. 3akons! horoaddekra.
85. YerpoiicTBo GoTOdNIEMEHTA.
86. [IpuHunI padoThl POTOINEKTPOHHOTO YMHOKHTEIS.
87. Monenu atoma Tomcona, Pesepdopna, bopa.
88. IloctynaTsl Bopa u npoucxoxaeHue JUHEHUaThIX CIIEKTPOB.
89. Nmeercst ynm Kakas-muOO CBS3b MEXKAY YacTOTOW OOpalmieHusl 3JIeKTpOHa BOKpYr sipa aToma
BOJOPOJIa ¥ YACTOTOH €ro U3IydyeHus?
90. BeiBecTn (opMyIbl JUTs OIIPEAEICHHUs] CKOPOCTH JIEKTPOHA Ha nii opOuTe U pajuyca nit OpOUTHI.
91. OxapakTtepu3oBaTb H3MEHEHHMsS] KHMHETUYECKOW, MOTEHUUAJIBHOW M TOJHOW JHEPIUH DHIEKTpOHA B
aToOMe TIPH €TO YIAJICHUH OT S/pa.
92. Uro Takoe BaJeHTHAs 30HA, 3alpENICHHAs 30Ha W 30Ha IPOBOIUMOCTH?
93. Kaxue momynpoBOAHUKN HA3bIBAIOTCS COOCTBEHHBIMH, a KAKHE — IPAMECHBIMHU?
94. Ot dYero 3aBHUCHUT KOHIICHTpalMs CBOOOIHBIX HOCHTENEH 3apsyia B N-NMOJYNPOBOAHHKE H B p-
MTOJTyIIPOBOTHUKE?
95. Oco0eHHOCTH TeMIIepaTypHOM 3aBUCUMOCTH JIEKTPOIPOBOJIHOCTH MOTYIPOBOIHHUKOB.
96. OcoOCHHOCTH TEMIIEPATypPHOIl 3aBUCHMOCTH SJICKTPOIPOBOJTHOCTH METAJLIOB.
97. IlornoieHne, CIOHTAHHOE U BBIHYXIEHHOE U3Ty4eHHUs.
98. OcHOBHBIE KOMIIOHEHTHI ONTHYECKOTO0 KBAHTOBOTO reHeparopa. OXapakTepu3oBaTh HX.
99. Kakoe cocTosiHUE cpenibl Ha3bIBa€TCsS MHBEPCHBIM?
100. TloueMy cmech reqvs U HEOHA SIBJIIETCS. XOPOLIEH akTUBHOM cpenoi ains razoBoro OKI™?
101. OTnwgus 1a3epHOTO M3MYYEHUS OT JF0O0TO OPYroro W3TydeHHs.
[TpumepHbIe TpaKTUYECKHE 33a4H (3aJaHNS) U CUTYaLUH:
Komnerenmms OITK-1:

Tperuii cemectp:

1 3agaya: KameHp OpolleH BEepTUKaJBHO BBEpX C HAdaJbHOW CKOpOCThIO . [lo HMcTeYeHuH, Kakoro
BpEMEHM HaxoAuTcs Ha BbicoTe ? HaliTu ckopocTs KkamMHA Ha 3Toi BbicoTe. CONPOTHBIEHHEM BO3IyXa
npeHeopeyb. [IpuHATH .

2 zamava: JIMck paaMycoM BpallaeTcsl COrNIaCHO ypaBHEHWIO , Tae , , . ONpeneNuTb TaHTeHIHAJIbHOE,
HOPMAaJIGHOE U IIOJTHOE &, YCKOPEHUs TOYEK Ha OKPYKHOCTH JIMCKA JUIT MOMEHTA BPEMEHH .



3. 3apava: [TnotHoCTh ra3a p npu pasneHun p = 96 klla u Temne—parype t = 0°C paBna 1,35 r/n. Haiitu
MOJIIpHYIO Maccy M rasa.

4. 3agaya: OnpenenuTh AapicHus pl u p2 raza, comgepxamiero N = 109 Monekyn u umeromero oosem V =
1 eM3, npu Temnepatypax T1 =3 K u T2 = 1000 K.

5. 3amaua: K Garapee ¢ O/IC € = 300 B BxiroueHsI aBa IIockux konaeHcaropa eMkoctsiMu Cl = 2n® u C2
= 3n®. Omnpenemuts 3apsn Q u HanpspkeHne U Ha IUIACTHHKAX KOHJGHCATOPOB IIPH IIOCIEIOBATEIBHOM U
MapaJuIebHOM COEANHEHUSX.

6. 3amava: /IBa ONMHAKOBBIX 3apsDKEHHBIX INapa HaxomATcs Ha paccrosHun . Cuima OTTaJKHBaHBS
mapoB . [lociie Toro kKak mrapsl MPUBENN B CONMPUKOCHOBEHWE ¥ YAAIMIIM APYT OT Apyra Ha NPEXHEE pacCTOsSHHE,
CHjla OTTAJKHBaHbS BO3pOCHAa W CcTaja paBHON . Beramenmts 3apsinsl ql u 2, xoTtopble ObIIM Ha mIapax A0 HX
CONPUKOCHOBEHU. J{[namMeTp mapoB CUUTAaTh MHOTO MEHBIIUM PACCTOSIHUSI MEXIY HIMHU.

7. 3amava: DJEKTPUYECKOE TII0JIe CO3AaHO JBYMsl TOYEYHBIMH 3apsaMd H , HaXOJSIIIMMHUCS Ha
paccTossHUM  Apyr oT Apyra. OmpenenuTbh HanpsHKEHHOCTh MOJS B TOYKE, YAAJICHHON OT MepBOro 3apsija Ha W OT
BTOPOTO Ha .

8 3amaya: Ha koHmax mexHoro mpoBozxa JuMHOW | = 5 M mojuepxwuBaercss Hampsbkenne U = 1 B.
OmnpenenuTs IIOTHOCTD TOKA | B TIPOBOJIE.

[TpumepHbIe BOMPOCHI IS IOJATOTOBKU K MPAKTHYSCKUM 3aHATUSIM:
Komnerenmms OITK-1:

1. Kakne ocHOBHBIC 3aKOHBI U SIBJICHHUS UCIIOJIB3YIOTCSl B TAHHOM 3a1aue?

2. KakoB ¢u3udeckuii cMbICi 3a1a4u?

3. Pacckazath X0 perieHus 3a1aqm.

4. IToyeMy npu pelIeHNH 3a1a41 UCTIONIB3YeTCsl OolpeeeHHas popmyia?

5. Kak BeiOupaercst popmyna uist pereHus 3aaaqn?

6. Moxer yin OBITh Jpyroe peueHne 3a1adn’?

7. MOXHO JT1 HHTETPAJIBHOE PEUIeHUE 33/1a41 3aMEeHUTh AU depeHInaTBHBIM?
8. Kakue Moaenu ucnons3yroTesi py pelieHrn 3a1adn’?

9. Kakue momymieHust cenanbl IpU PeICHNH 3a1adn?

10. Kakast pa3mMepHOCTh IPUMEHEHA TIPH PEIICHIH 3a0a4um?

IIpumepHBIil epedyeHb BOIIPOCOB K IK3aMEHY:
Kommnerennusa OIIK-1:

1. MarsuTHOe 1oJIe ¥ €r0 XapaKTEePUCTUKHU.

2. 3akoH Awmmepa. MarHuTHoe mosie ABIDKYIIErocs 3apsia. JleficTBUe MarHUTHOrO MOJsS Ha
JBUKYILIUKACS 3apsil.

3. JIBI>KeHMe 3apsKEHHBIX YacTUL] B MATHUTHOM IIOJIE.

4. 3akon buo-Capapa-Jlamiaca u ero npMMEHEHHE K pacueTy MarHUTHOTO TOJISI

5. Hupkynsamus BekTropa B MarHuTHOrO mosis B BakyyMe U €€ NPUMEHEHHE K pacyeTy MarHUTHOIO
TIOJISI.

6. SBnenne snexrpoMarHuTHOW MHAYKIMH. Omnbitel @apanes. 3axoH Papanesa. [Ipasuio Jlenma.
Toku ®yko.

7. WnnyktuBHOCTh KOHTYpa. CamonHAyKIMA. TOKH NPpH pa3sMbIKAaHUH U 3aMBIKAaHUH LIETIH.

8. Bzaumnuas unaykuus. Tpancdopmaropsl.

9. MarsHuTHbIE MOMEHTHI HJICKTPOHOB U aTOMOB.

10. JIua- u mapamaraetu3am. HamMarHn4eHHOCTb.

11. ®eppomarnerrku 1 ux coiictsa. Ilpuposaa peppomarneTusma.

12. Teopust Makcsenna. YpaBHeHHs: MakcBelia Ui 2I€KTPOMAarHUTHOTO TOJIS.

13. EnuHBIi TOAXON K OMUCAHWIO KoOJeOaHWH pa3nmuiHOW (Qu3ndeckoil mpuponmbl. MexaHHYecKHe
koneOanus. CBOOOIHEIE, 3aTyXarolmue KoiueOanus. BeiHy X neHHbIe Konebanus. PesoHaHc.

14. CpoboxmHble TapMOHHWYECKHE KoJeOaHHS B KojeOaTeTbHOM KOHTYpe. MmeampHBIN KoireOaTelmbHBIH
koHTyp. CoOcTBeHHBIE KoneOaHMs KOHTypa. lIpeoOpazoBaHme »HEpPrHM B KOHType. PeanmbHBIN KoleOaTeTBHBIN
KOHTYP.

15. CroxeHne rapMOHMYECKHX KOJIeOaHWH OJHOTO HAINpaBiCHHUA M 4acTOThl. buerus. CrokeHHe B3anMHO
MePIECHANKYIISIPHBIX KOJICOaHHH.

16. BonHoBbIe mpoIecchl. YpaBHeHHs Oeryiieid W CTos4ei BOJIHBL. BOJIHOBOE ypaBHEHHE. 3BYKOBBIC
BOJIHBL. YIIBTPa3BYK, €0 MOJTy4eHHE U IPUMEHEHHE. DHEPrusl BOJIHBL, IEPEHOC SHEPTUU BOIHOM.

17. DOnexkTpoMarHUTHBIE BOJHBI, MX MOIydYeHHE. OHEPrus. U UMIIYJIbC JJIEKTPOMArHUTHON BOJHBIL
[IpuMeHeHHEe 3EKTPOMArHUTHBIX BOJIH.



18. Unrtepdepenuus ceera.

19. Audpakuus ceera. [Ipunun [oitrenca-®penens. Metox 30n Openensi.

20. ucniepcus cBeTa. DNEKTPOHHAS TEOPUS JUCTIEPCUH.

21. EcTecTBeHHBIH U NOJSPU30BAHHBIN CBET. 3aKOHBI NOJSPU3AIMM CBeTa. [IBOMHOE JIydenpenoMIIeHUE.

22. KeanroBast Teopus cBeta. Baemuuii (hotodhhexT.

23. TennoBoe U3IIy4eHUE, €r0 XapaKTEPUCTUKU U 3aKOHBIL.

24. Teopus atoma Bozopoaa 1o bopy.

25. KopmoycKynsipHO-BONHOBOM Iyalu3M CcBOWCTB BemectBa. Bomael ae bpoitna.  CooTHomreHue
HeorpeneneHHocTel [eiizenOepra. BomHoBas QYHKIHA U €€ CTaTHCTUICSCKUI CMBICT.

26. I[Tornomenue. CrioHTaHHOE ¥ BRIHY)KICHHOE M3MTy4eHus. OnTHdecKre KBaHTOBBIE TCHEPATOPHI.

O06pa3err SK3aMeHAITMOHHOTO OnieTa

JlampHEBOCTOYHBIHN TOCYIapCTBEHHBIN YHUBEPCUTET ITyTeil COOOICHHS

Kadenpa OKk3aMeHanOHHBIH OmiteT Ne YTBEpKIar0»
(x911) ®usmka u TeopeTHIECKas Ousuka 3aB. kadeapoit
MEXaHHKa Hampagsnenue: 23.03.01 TexHomorust IIsrann C.A., mpodeccop
1 cemectp, 2024-2025 TPAHCIIOPTHBIX IIPOLIECCOB 25.04.2024 1.

Hanpasnenuocts (mpodusib):
MHHOBaIMOHHbBIC U ITUPPOBBIC
TEXHOJIOTHH B TPAHCIIOPTHO-
JIOTHCTHYECKHUX TPOIIEccax

Bonpoc 1. MarautHoe none u ero xapakrepuctuku. (OIIK-1)

Bomnpoc 2.IIpupona Ba3kocTu. I'pagueHT ckopocTy.
(OIIK-1)

3anmaua (3amanue) 3. Ha MOBepXHOCTh MeTajia majacT MOHOXPOMATHYECKUIH CBET C JUIMHOW BOJHBI A = 0,1 MKM.
Kpacnas rpanuna dorosdpdexkra A0 = 0,3 mxm. Kakas nons sHeprum (oToHa pacxonyercss Ha cooOlieHue
aNIeKTpoHy KuHerndeckoid sneprun? (OITK-1)

IMpumeuanne. B kaxIoM  3K3aMEHAIIMOHHOM  OWJIeTe  JOJDKHBI — NPHUCYTCTBOBaTH  BOIPOCHI,
CIOCOOCTBYIOMINX (POPMHUPOBAHHUIO Y 00YJAFOIIETOCS BCEX KOMICTCHIIHIA MO JAHHOW AUCITUTITAHE.

3. TecroBble 3agaHusi. OueHKa 10 pe3yJIbTATAM TeCTHPOBAHMSI.

3amanme 1 (OIIK-1)

[MocenoBaTeIbHOCTD B MOPSAKE BO3PACTAHUS JUTUTEIBHOCTH
P HC

: MKC

T MC

C

! MHH

:gac

N

3ananue 2 (OIIK-1)
Ha pucynke BeKTOp MTHOBEHHOI CKOPOCTH TOUKHU IPU €€ JBIKEHUU 110 kpuBoi AB 3t0:

1. Bexrop 1
2. Bekrop 2
3. Bekrop 3
4. Bexrop 4
5. HET MPaBUJILHOTO OTBETa

3anmanue 3 (OIIK-1)

VYKka3aTh NpaBHIBHBIN OTBET

Hukn Kapno:

1. CocTouT U3 IBYX M30TEPM H JBYX M300ap
2. CocTouT U3 ABYX M30XOp U IBYX HU300ap
3. CocTouT U3 IBYX M30TEPM H IABYX anuadar
4. DTO KpYroBoii mporecc

3amanue 4 (OIIK-1):
CooTBeTCcTBHE MEXIY BUJAMHU KOJIEOATEIBHBIX CUCTEM M UX IEPHOAAMHU
IIpy>XMHHBII MasTHUK




Dusnueckuil MasITHUK
KoneGarenbHbIl KOHTYD

MaTtemMaTHYECKUA MasSTHUK

3amanune 5 (OIIK-1):
BBectu npaBUIIBHBIN OTBET € KIaBHATYPHI
Ilepeuunas oOMmoTka TpaHcpopmaropa wmmeeT ®1=10000 BHUTKOB mpoBOAa W BKIIOYEHA B CETh
nepeMeHHoro Toka ¢ HampspbkeaneM U1=100 B. Yucno BUTKOB BTOPHYHOM OOMOTKH M2, €CJIM €€ CONPOTUBIICHHUE
r=1 Owm, HampspkeHne Ha konnax U2=4 B, a cuna Toka B Heit [=1A, Oynet paBHoO:

3ananue 6 (OK-1):

VkazaTe npasu

JIBHBINA OTBET

3aKoH COXpaHCHUS DJICKTPUYCCKOIO 3apsja:

1.8 3aMKHyTOﬁ CHUCTEME DHEPIrUd 3apaa0B OCTACTCA IIOCTOSIHHOM
2. B 11000i1 OJICKTPUYCCKU HSOHHpOBaHHOﬁ CUCTEMC CyMMa 3aps10B OCTACTCA MOCTOSTHHOI
3B HWHCPHHUAIBHBIX CUCTEMAX OTCUCTA CYMMaA 3apsA10B OCTACTCA MIOCTOSTHHOM

4. 3apsa CUCTEMBI HE 3aBUCUT OT CKOPOCTHU €€ NBUKCHUA

3amanune 7 (OIIK-1):

VYkaszath npaBu

JIHBIM OTBET

Cuna, nelicTByroImas Ha 3aps[, IBIKYLIMICI B MATHUTHOM TOJI€,
1. oOpaTHO MPONOPLUHOHATIBHA €T0 CKOPOCTH

2. He 3aBUCHT OT €r0 CKOPOCTH

3. mpomnoplLuOHaNbHa KBaApaTy ero CKOpocTH
4. mpsMO NPONOPIMOHAIIBHA €0 CKOPOCTH

ITonHBIH KOMIUIEKT TECTOBBIX 3aJaHUil B KOpPIOpaTHBHOI TecToBOoi obonouke ACT pasmerieH Ha cepsepe
YUT ABIVIIC, a takxe Ha caiite YHuBepcurera B pazmene CO JABI'VIIC (oOpa3oBaTenpHas cpela B JIHYHOM
KaOHMHEeTEe MPEeTIo1aBaTes ).

ITonHBIA KOMILICKT TECTOBBIX 3aJlaHHil B KOpropatuBHOU TecToBoi obonouke ACT pasmerieH Ha cepBepe
YUT JABI'VIIC, a takke Ha caiite YHuepcurera B pazaene CHO JIBI'VIIC (oOpa3oBarenbHasi cpesia B JIMYHOM
KaOMHETE MPETIoIaBaTes ).
CooTBeTCcTBHE MEXKIY OalbHOM CHCTEMOHW M CHUCTEMOHM OIIEHMBaHHMS II0 pEe3ylbTaTaM TEeCTHPOBAHUS
YCTaHABJIMBACTCS IIOCPEJCTBOM CIIEIYIOIIECH TaOIHIIbL:

OOBEKT [Tokazarenu Orenka YpoBeHb
OLICHKH OLICHUBAHUSA PpE3yIBTaToB
pe3yNIbTaToOB 00yIEeHHUS 0o0ydeHns
OO0yuaroruiics 60 6anoB U MeHee «HeynoBneTBOpUTETHHO» Huskuit ypoeHs

74 — 61 GanoB «YOBIIETBOPUTETIHHOY IToporosslit ypoBeHb
84 — 75 6anmnoB «XopormIo» [ToBrImIeHHBII YPOBEHB
100 — 85 6ammoB «OTnuaHO» Bricokuit ypoBeHb

4. Ouenka orBera o00ydamoLlerocsi Ha BONPOCHI, 3aJady (3alaHMe) 3IK3AMEHALMOHHOrO OuJjera,
3a4eTa, KypCcOBOr0 NPOeKTHPOBAHUS.

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

DeMEHTHI OLIEHNBAHUS

CopeprkaHue MIKaabl OIICHUBAHUS

HeynosnerBopurensH | YAOBIETBOPUTEID Xopomuio OTnuyHO
He 3auteno 3a4uTeHo 3auTeHo 3ayTeHo
CootBeTcTBHE 0TBETOB | ITosHOE 3HaYUTENBHEIC HesnaunreabHbie ITonnoe
(dhopMyIUpOBKaM HECOOTBETCTBHE IO MOTPELLIHOCTH. MOTPEIIHOCTH. COOTBETCTBHE.

BOTIPOCOB (33TaHUIN)

BCEM BOIIpOCaM.




Crpykrypa, [omHoE 3HaYNTENBHOE HesnauuntensHoe CooTBeTcTBHE
MOCJICA0BATEILHOCTh U | HECOOTBETCTBUE HECOOTBETCTBHUE HECOOTBETCTBHE KPUTEPHIO TIPH
JIOTHKA OTBETa. YMEHUE | KPUTEPHIO. KpPUTEPHIO. KPUTEPHIO. OTBETE Ha BCE

YETKO, MIOHSATHO, BOIIPOCHI.
TPaMOTHO M CBOOOTHO
H3J1araTh CBOU MBICITH
3HaHue HOpMaTUBHBIX, |I[lonHoe He3HaHME HwmeroT mecto Hmerot MecTo [TomHoC
MIPaBOBBIX JOKYMEHTOB | HOPMaTHBHOW U CYIIECTBCHHBIC HECYIIIECTBEHHBIE COOTBETCTBHE
U CIICLIMAIIbHOM MIpaBOBOM 0a3bl U VITYIICHUS VIIYIICHUST | JTAHHOMY KPHUTEPHIO
JTUTEPaTypPhI CIICLIMAIIbHOM (He3HaHme HE3HAHUE OTJICILHBIX | OTBETOB Ha BCE
JIUTEPATYPHI Oonpiieid yacTu U3 | (EAMHUYHBIX) pabOT | BOIPOCHI.
JIOKyMEHTOB U 13 Yucia
CIIEIHATBHOM 00s13aTepHO
JIUTEPATYPHI IO JINTEPATYPHI.
Ha3BaHUIO,
COZIEP)KAHUIO U
T.J1.).
‘YMeHue yBsA3bIBaTh ‘YMeHue cBs3aTh ‘YMeHue cBsi3aTh ‘YMeHue cBs3aTh ITonnoe
TEOPHUIO C MTPAKTUKOH, TEOPHIO C TIPAKTUKON | BOMPOCH TEOPHH | BOIPOCHI TEOPUU U COOTBETCTBHE
B TOM YHCJIC B 00J1aCTH | pabOTHI HE Y IPAKTUKH MPaKTUKH B JIAaHHOMY KPUTEPHIO.
poheCCHOHATIBHOM MPOSIBIISIETCSI. MIPOSIBIISIETCS OCHOBHOM CnocoOHOCTh
paboTh peaxo. MIPOSIBIIETCSL. HWHTETPUPOBATh
3HAHWS U TIPUBIICKATH
CBEJICHHS U3
Pa3IMYHBIX HAYIHBIX
coep.
KagectBO oTBETOB Ha Ha Bce OTBeTHI HA . JlaHb! HETOTHEIS JlaHbl BepHBIE OTBETHI
JIOTIOJIHUTEIbHBIC JIOTIOJIHUTEIbHBIC 0OJIBITYIO YacTh OTBETHI Ha Ha Bce
BOTIPOCHI BOTIPOCHI JIOIOJIHUTEIIBHBIX | IOMIOJIHUTEIIbHBIC JIOIIOJIHUTEIIbHBIC
TperoiaBaTessl JaHbl | BOIIPOCOB BOTIPOCEI BOTIPOCHI
HEBEPHBIC OTBETHI. npenoaaBaTens TpernoaBaTeds. MperoaBaTels.
JlaHbl HEBEPHO. 2. Jlan oquH
HEBEPHBII OTBET Ha
JIOTIOJIHUTEJIbHBIC
BOIPOCHI
MpenoaBaTess.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHUPYETCS Kak CpenHss apuMeTHUecKas pe3yJabTaToB 3JIEMEHTOB

OIICHUBAaHUA.




