MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

- ~ YTBEPXJIAIO
AOKYMEHT MOAMMCAH 5
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHoit paboTe
E.N.JTykoBHHKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
B. :C n Ci
ngggfngine::TzBle%Tzoggrzg?(;04.2024 29 mas 2023 .
. J

PABOYAS TPOI'PAMMA JIUCIITUIIJIMHBI
b1.0.06.02 ®dusuka

3akperieHa 3a kadbeapoit  MHdopMaTUKH, MAaTeMATHKU U (PU3UKHU

VYueOnsiii itan  bv150302 23 MIJLplx
15.03.02 TexHoMOrHYECKHE MAIIMHBI U 000pYOBaHUE

dopma 00ydyeHHSI ~ OYHO-3209HAS
OO6mmas TPy 10€MKOCTh 83ET

Bubl KOHTPOISL B cemecTpax:
KontponbHas pabora 1, Dx3ameHn 1,2

Pacnpez[e.ﬂelme aC0B JUCHUIVIMHBI 110 CeMECTPpaM

CemecTtp
(<Kypc>.<CemecTp Ha 1(1.1) 2(1.2)
Kypce>) Hroro
Henenp 17 17
Bun 3ansaTuit v | po| von | pono| vn PIT

Jlexumn 7 7 7 7 14 |14
JlaGopatopHsie 10 |10 |6 6 16 |16
IIpaxkTuueckue 4 4 4 4
B ToMm uncne uHT. 6 6 8 8 14 |14
Hroro ayn. 17 117 |17 |17 (34 (34
KonrakrtHas pabota 17 (17 |17 |17 |34 (34
Cawm. pabota 91 |91 |91 |91 |[182 (182
Yacel Ha KOHTPOJIb 36 |36 |36 |36 |72 (72
HUroro 144 | 144 | 144 | 144 | 288 | 288



DidenkoLA
Машинописный текст
29 мая

DidenkoLA
Машинописный текст
23

DidenkoLA
Машинописный текст


[Iporpammy cocraBui:
K.¢uz.-mam.H., ooy., Kum /1.4.
PaGoyast mporpamma JUCHUTUTHHBL

dusuka
paspabotana B coorBercTBHM ¢ PI'OC:

Gbez[epanLHLIﬁ TOCYﬂapCTBCHHBIﬁ O6pa30BaTCHBHBIﬁ CTaHAApPT BBICHICTO O6pa30BaHI/I$I - 6aKaJ'IaBpI/IaT 1o

HanpasiieHuto moarotoBku 15.03.02 TexHonmornyeckue MamuHel 1 000pyaoBaHue (npuka3 MuHoOpHayKu
Poccuu ot 09.08.2021 1. Ne 728)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

15.03.02 TexHosornyeckue MaluHbl 1 000pyAOBaHKE
YTBEPXKACHHOTO IpHKa30oM pekTopa oT 17.02.2023 Ne 72.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

HNudpopmaTuku, MaTEeMAaTHKH U (PU3UKHU

IIpotokon ot 21 anpesns 2023 r. Ne 9
Cpok neiictBus mporpammsl: 2023 - 2028 yu.r.

3aB. xadenpoii 'opoxos Jlenuc bopucosuu

IIpencenatens MK®

JIOLIEHT, K.T.H., Bapnansu M.A. ITpoTtokoun ot 28 anpenst 2023 r. Ne 11
OtBercTBeHHBIN 3a peanuzanuio OITOIT N.A. Tapyc

JupexTop OUOIHMOTEKH Cotnuk T.D.

Ne perucrpanuu 13

(MeToaMYeCKU OT/AEI)


DidenkoLA
Машинописный текст
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BusupoBanue PIIJI 1,151 ucnioTHeHUsI B 04epeTHOM y4eOHOM roay

[Ipencenarens MK®
2024 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnonaenus B 2024-2025 yyeOHOM Toay Ha 3acenaHUH Kadbeapbl
HNudopmaTnkyu, MaTeMaTHKH U PU3NKH

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2024 r. Ne
3aB. kadenpoit

Buzuposanue PII/I nj1s1 ucnosiHeHusl B oYepeaHOM Y4eOHOM roay

IIpencenarens MK®
2025 .

Pabouas mporpamma repecMoTpeHa, o0CykIeHa U ogo0peHa It

ucnoanenus B 2025-2026 yueObnoM roay Ha 3aceganun kaheapol
HNudopmaTnku, MaTeMaTHKU U (PU3UKH

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit

Busuposanue PII/] nj1s1 ucnosiHeHusi B ouepeaHOM Y4eOHOM roay

IIpencenarens MK®
. 2026 .

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2026-2027 yueOHOM roay Ha 3acenaHuu Kadeapbl
HNHpopmaTukn, MaTeMaTHKU U (PU3NKH

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 2026 . Ne
3aB. kabenpoit

BusupoBanue PIIJI 1,11 ucnioTHEeHHsI B 04epeTHOM y4eOHOM roxy

[Ipencenarens MK®

- 2027 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2027-2028 yyeGHOM rofy Ha 3acegaHnuy Kadeapsl
HNndopmaTnku, MaTeMaTHKU U PU3UKH

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2027 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

Coznmanne 6a3sl I H3y4eHHS 00MIEeTIPO(ECCHOHANBHBIX U CHENNATBHBIX JUCIUILINH, (DOPMHUPOBAHUE [[ETOCTHOTO
HpeJICTaBIeH s O (PU3MYECKUX 3aKOHAX OKPYIKAIOIIETO MUpa B X €JMHCTBE Y B3aUMOCBSI3H, 3HAKOMCTBO C HAyYHBIMH
METOaMH MTO3HaHUs, (OPMUPOBAHUE Y 00YUAIOIIMXCS ITOUIMHHO HAyYHOTO MUPOBO33PEHHUS, IPUMEHEHNE MOJIOKEHHH
(byHIaMeHTATbHON (GU3NKH ITPU CO3AAHUH U PEaTH3alii HOBBIX TEXHOJIOTHH B IIPO(ECCHOHANBHOHN e TeIHOCTH

2. MECTO JJMCIIMIIVIMHBI B CTPYKTYPE OOII

uxn (pazgen) OOIT: | b51.0.06.02

2.1 | TpeGoBaHMA K MpeIBAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

2.1.1 D;chnrmm{a «DuzuKay 63.3I/Ipy€TCﬂ Ha 3HAaHUAX, NOJYYCHHBIX IIPHU U3YyYCHUN y'{e6HBIX JUCIHUITIIMH OCHOBHBIX

001me00pa3oBaTeNbHBIX IIPOTPaMM.

2.2 | AucuMnJMHbI M MPAKTHKH, 1JI1 KOTOPBIX OCBOEHHE JAHHOH TUCHUTLINHBI (MOAYJIA) HEOOXOANMO KaK

NpealLIecTBYIOLIee:

2.2.1 | Teopetnueckast MEXaHUKa

2.2.2 | DneKTpOoTeXHUKa U SJIEKTPOHHUKA

2.2.3 | ConpoTuBI€HUE MAaTEPUAIOB

2.2.4 | Teopust MEXaHU3MOB U MalllUH

2.2.5 | TexHonorust KOHCTPYKLUOHHBIX MaTepUAIIOB

2.2.6 | OCHOBBI MEXaHUKH JKUJKOCTH U THIPOOOOPYAOBaHHUS TEXHOIOTHIECKUX MAIINH

3. KOMIIETEHIIMA OBYYAIOINEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JTUCHHUIIIMHBI

(MOIYJIST)

OIIK-1: Cnoco0eH NpUMEHSITh €CTeCTBEHHOHAYYHbIC H 001eHHKEHEPHbIEC 3HAHUS, METOAbI MATEMATHYECKOI0 AHAJIN3A U

MOAe/JIMpOBaHUA B HpO(l)eCCI/lOHﬁJIbHOﬁ JACATECIbHOCTU,

Wumukatop 1 [ OIIK-1.1 OcymecTBiseT pemeHre TUIOBEIX 3a/1a4 B TPO(eCCHOHATBHON IS TeIFHOCTH HAa OCHOBE

€CTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX 3HAHUI

B pe3yibTaTe 0CBOCHUA TUCHMIIMHBI 06ytla10umﬁ0ﬂ HOJIZKCH

3.1|3uars:
3.1.1 | ¢pusnueckue MOHATHS, ABICHUS, IIPOIECCHI, BEIUIUHBI U €IUHUIIBI UX U3MEPEHUS, HCIIOIb3yeMble METO-TUKH PEIICHUS
TUIOBBIX 33/1a4 B MPO(eCCUOHATILHOM NesITeIbHOCTH
3.2 | YmeTh:
3.2.1 | pemath TUMIOBBIE 3aa4M MPOGECCHOHATBHOMN IEATETHLHOCTA Ha OCHOBE €CTECTBEHHOHAYYHBIX M O0IIENH)KEHEPHBIX
3HAHUU
3.3 | Bragern:
3.3.1 | cnoco6amu pelieHus: THIOBBIX 33134 PO(GECCHOHATBLHOMN NesSTeIbHOCTH Ha OCHOBE €CTECTBEHHOHAYYHBIX U
OOIIEHHKEHEPHBIX 3HAHMH
4. CTPYKTYPA U COAEPKAHUE JUCIUMIIJIMHBI (MO YJIST)
Kon Bun HaumenoBanue pa3znesioB u | Cemectp / | UacoB | Kommneren- | Jlureparypa | Uurte | [Ipumeuanue
3aHATHA | 3aHATHSA TeM Kype 11701 PaKT.
Paznen |Pazgen 1. Mexanunka
1.1 Jlex Kunemartnka noctynareiabHOTO 1 2 OIIK-1 JI1.2 JI1.3 1 Jlexmuu-
Y BpalllaTeJIbHOTO JABHKEHUSI. JI1.5J12.4 Oecena,
JuHamuKa npsIMOJIMHEHHOT0 U J12.6 aHanm3
KPUBOJIMHEHHOIO IBMOKEHUSL. 31 KOHKpPETHBIX
Hedopmarnust ten. 3akon ['yka. CUTYyAaIHH.
Tpenue. OIIK-1.1
JuHamuka BpamaTeabHOro
JIBYDKCHUSL.

3aKOHBI COXPaHEHUSI.
Mexanudyeckue KojieOaHus.
MexaHu4ecKrue BOJIHBL.
MexaHuKa XKHIKOCTEH U Ta30B.
DIeMEHTHI CEINAIBHON
TEOPUU OTHOCUTEIILHOCTH
(CTO).




1.2

JIab

JIP Nel "Ompenenenue
IUIOTHOCTH T€Ja MPaBUIbHOM
reoMeTpudeckoi popmar".
JIP Ne2 "Ompenenenue
YCKOPEHUSI CBOOOIHOTO
naaeHus";

JIP Ne3: "M3yueHue 3aKOHOB
COXpaHEHHsI UMITYJIbca U
MEXaHHYECKOH 3Hepruu";
JIP Ned: "Omnpenenenue
MOJyJISl KpyUEHHS U MOYJIS
CIIBUTa C TOMOIIBIO
KPYTHUJILHOTO MasiTHUKA";
JIP Ne5: "Omnpenenenue
CKOPOCTH ITyJIH TIPH TIOMOIIN
0aJUIUCTUYECKOTO
KPYTHJIHOT'O MasTHHKA";
JIP Ned: "Omnpenenenue
CKOpPOCTH TI0JIETa ITyTH C
MTOMOIIBIO OATHCTHYECKOTO
MasiTHUKA'";

JIP Ne7: "IIpoBepka OCHOBHOTO
YPaBHEHUS AUHAMHKH
BpalIaTeIbHOTO ABMKEHUSA";
JIP Ne8: "MasTHuK
Makxkcsemnna'";

JIP Ne9: "Omnpenenenue
MOMEHTa WHEPINH Tella
METOAOM KPYTHIIbHBIX
KoJIeOaHul;

JIP Ne10: "Omnpenenenue
MOMEHTa WHEPINH
KPYTHJIBHOTO MasTHHKA
METOJIOM KoJicOaHui'";

JIP Nell: "Matematudeckuit
MasTHUK"

JIP Nel2: "®usunueckuii
MasITHUK';

JIP Nel3: "VuuBepcanbHbIi
MasiTHHUK"; JIP
Nel4: "HaknoHHBINH MasTHUK";
JIP Nel5: "Omnpenenenue
MOJyJISl yOIPYTOCTH METOJIOM
n3ruba'";

JIP Nel6: "Onpenenenue
k03¢ duIeHTa ynpyroctu";
JIP Nel7: "I'pagyupoBka
3BYKOBOT'O TeHeparopa';

JIP Nel8: "Omnpenenenue
CKOpPOCTH 3BYKa B BO3LIyXe
METOJIOM pe30HaHca";

JIP Ne19: "Uzyuenue
3aTyXaroIUX MEXaHHIECKIX
Kosiebanuit"

OIIK-1

JI1.2J11.3
JI1.5]12.4
JI2.6
o1

O3HaKOMJICHH
e
o0yJarommxc
51 C TIOPSIAKOM
BBIITOJTHCHHS
71a00PaTOPHEI
x pabot,0IIK
-1.1

13

Cp

IToAroToBKa K BBIMOIHEHUIO U
3anuTe 1abopaToOpHBIX padoT,
MTOJITOTOBKA K IK3aMEHY

20

OIIK-1

JI1.2J11.3
JI1.5]12.4
JI2.6
€

OIIK-1.1

1.4

DK3aMeH

12

OIIK-1

J1.2J11.3
JI1.5]12.4
J12.6
o1

OIIK-1.1

Pazgen

Paznen 2. Mosexkyasipuast
¢u3zuka u TepMoIMHAMHKA




2.1

Jlex

TepmoauHamuueckas cucTema.
Mogens uiealbHOro ra3a ¥ ero
YpaBHEHHE COCTOSHUS.
BuyTpenHsis sHeprus
naeanpHoro rasa. Ilepsoe
Hayajo TEPMOANHAMMUKH.
Bropoe nHauano
TepPMOAVHAMUKHI. DHTPOIHS.
DNEeMEHTBl CTaTUCTUUECKOM
bu3nKH.

SIBnenust neperoca B
TEPMOJIMHAMUYECKH
HEPaBHOBECHBIX CHUCTEMAX.
PeanbHble ra3sl. YpaBHeHHE
Ban-nep-Baansca.

Tsepapie Tena.
Kpucrannuueckue u
amMop(HBIE Tema.

OIIK-1

JI1.5J12.2
o1

Jlexiuu-
Oecena,
aHaIM3

KOHKPETHBIX
CUTYalUH.
OIIK-1.1

2.2

JIab

JIP Nel: "M3y4eHue ra3oBbIX
3aKOHOB'";

JIP Ne2: "OkcrniepuMeHTanbHOE
ONpe/IesIeHrEe TOCTOSTHHON
Bonerimana';

JIP Ne3: "Omnpenenenue
JTMHAMUYECKOH BS3KOCTH
KHUJIKOCTHU TP CIIOUCTOM
TEUYEHHUH 110 y3KoU TpyOKe";
JIP Ned: "Omnpenenenue
BSI3KOCTH KHJIKOCTH METOJIOM
Croxkca";

JIP NeS: "Omnpenenenue
BSI3KOCTH BO3ayxa'";

JIP Ne6: "Ompenenenue
cpelHei JTUHBI CBOOOAHOTO
npoGera 1 3¢ PEKTHBHOTO
JUaMeTpa MOJIeKyJ Bo3ayxa';
JIP Ne7: "Ompenenenue

ko3 durmenrta
MTOBEPXHOCTHOTO HATSKCHUS
10 BBICOTE MOTHSTHUS
YKUJIKOCTU B

KalMUIIPHBIX TpyOKax";

JIP Ne8: "Omnpenenenue
kod(unmenta
[IOBEPXHOCTHOI'O HATSKEHUS
JKUIKOCTH"

OIIK-1

JI1.5J12.2
o1

OIIK-1.1

23

Cp

INoaroToBka K BEIIIOIHEHHIO U
3amuTe JJabopaToOpHAIX padoT,
MOATOTOBKA K 3K3aMEHY

20

OIIK-1

JI1.5
o1

OIIK-1.1

24

DK3aMeH

12

OIIK-1

JI1.5
€]

OIIK-1.1

Paznen

Paznen 3.
DJIEKTPOMArHeTU3M




3.1

Jlex

DREeKTpUUECKOe TI0JIe B
Bakyyme. Teopema ["aycca.
DONEeKTpUYECKUH MOTEHIIHAI.
Pabora cun
NIEKTPOCTATUIECKOTO TOJIS.
DeKTpuYecKoe 1oJie B
BEILECTBE: AUAIEKTPUKU U
MIPOBOJHHUKH B DJIEKTPHUECKOM
oJe.

ITocTOSIHHBIN 3IEKTPUUECKUIA
ToK. Kitaccuueckas
JJIEKTPOHHAS TEOPHSI
JIEKTPONPOBOIHOCTH
METaJJIOB.

DNEeKTPUUECKUI TOK B
KHUJIKOCTSIX, T'a3ax U IUIa3Me.
MaruauTtHoe 1oJie B BaKyyMe.
MarHuTHOE 10JI€ B BEILIECTBE.
DNeKTpOMarHuTHBIE SIBICHUSI.
DnekTpryecKre KoeOaHus 1
3JIEKTPOMAarHUTHBIE BOJHBI.

OIIK-1

J1.1
JI1.5J12.1
91

Jlekuus-
Oecena,
aHaIM3

KOHKPETHBIX
CUTYalUH.
OIIK-1.1

32

JIab

JIP Nel: "M3mepenue
BEJIMYMHBI JJIEKTPUIECKOTO
CONPOTHUBIIEHUS C TOMOLIbIO R-
MocTa YuTtcToHa'.

JIP Ne2: "U3yuenune
3aBHCUMOCTH CONPOTUBIICHUS
METaJIJIOB OT TeMIepaTyphl".
JIP Ne3: "Omnpenenenue
€MKOCTH KOHJIEHCAaTopa C
nomoIneio C-mocTa
YurcToHa".

JIP Ne4: "M3yuenue paboTs
3NIEKTPOHHOTO ocuutorpada’.
JIP Ne5: "M3yuenue
JJIEKTPOCTATUYECKOT 0 1oyist".
JIP Ne6: "Ompenenenue
TOPU30HTAIBHOM
COCTAaBJIAIOIIEH
HaNPsHKEHHOCTH MarHUTHOTO
monst 3emnu".

JIP Ne7: "M3yuenue
CTaOMINTPOHA U CHATHE €TO
XapaKTepUCTUK".

JIP Ne8: "M3yuenue
BaKyyMHOT'O JINOJIA 1
OTIpeNIeNeHne YACTbHOTO
3apsiaa IeKTpoHa".

JIP Ne9: "M3yuenue paboTsl
IIOJIyIPOBOIHUKOBBIX JHOJOB".
JIP Nel0: "Casitue kpuBoi
HaMarHUYMBaHUS U NETIIN
THCTEPE3Nca C TIOMOIIBI0
ANIEKTPOHHOTO ocuuiiorpaga’.
JIP Nel1: "3aryxaromue
ANIEKTPUIECKUE KoeOanus".

OIIK-1

JI1.1
JI1.5J12.1
J12.3
91

O3HakoMIIEeHU
e
00y4Jarommxc
S C TIOPSITKOM
BEITIOJTHEHUSI
J1a00paTOPHBI
X paboT.
OIIK-1.1

33

KonTp.pa
6.

BrlinonHenue KOHTPOIBHOMN
paboTsl

30

OIIK-1

JI1.5J12.1
JI2.5713.1
JI3.3
€]

OIIK-1.1

34

Cp

HO}IFOTOBK& K BBIIIOJIHCHHUIO U
3ammuTe JJAbOpaTOpPHAIX padoT,
MOATOTOBKA K 9K3aMEHY

21

OIIK-1

JI1.5J12.1
JI2.5713.1
JI3.3
Ol

OIIK-1.1




3.5

DK3aMeH

12

OIIK-1

JI1.5J12.1
JI2.5J13.1
JI3.3
o1

OIIK-1.1

Paznen

Pazgen 4. OnTuka

4.1

Jlex

Wntepdepenius ceera
Hudpakius ceera. Judpaxuuns
Openens u OpayHrodepa
[Monspu3zanus ceera. 3aKoH
Mautoca. 3akoH Bprocrepa
BsaumopeiicTBue cBera ¢
BemecTBoM. Jlucmiepcus cBera
TemnoBoe n3nmydyeHne. 3aKOHBI
TEIJIOBOT'O M3IYYCHHS
dotorddexrt. Bumpr
¢dorodddexra. 3aKOoHBI
BHeIIHero (Goroaddexra

OIIK-1

JI1.4 JI1.5
91

Jlekmus-
Oecena,
aHaIu3

KOHKPETHBIX
CUTYalUH.
OIIK-1.1

4.2

JIab

JIP Nel. U3yuenue
3aBUCHUMOCTH ITOKa3aTes
MIPETIOMIICHUS pacTBOpa OT €T0
KOHIIEHTPAIIHH.

JIP Ne2. Onpenenenue
ToKa3aTes MPeToOMIICHH
BEIIECTBA MPH MTOMOIIN
MHUKPOCKOIIA.

JIP Ne3. Onpenenenue AuHbI
CBETOBOW BOJIHBI TIPH TIOMOTIIH
TU(PAKIIIOHHON PEIIeTKH.
JIP Ned4. UccnenoBanue
nmudpaxi OpayHrodepa.
JIP NeS. U3yuenue
CIIEKTPAJILHOTO armapara.
JIP Ne6. 3yuenue siBineHus
MTOJISIPU3ALINH.

JIP Ne7. Ionspuzauus npu
OTPAKCHHUU U TIPEIIOMIICHUH
CBeTa Ha TPAHUIIC TBYX
JIIDIIEKTPUKOB.

JIP Ne8. Onpenenenue
KOHIIEHTpAIUH caxapa B
pacTBope 1O yriy BpauleHHUs
IUIOCKOCTH TOJISIPU3ALINH.
JIP Ne9. Onpenenenue
nocrostaHol Ctedana-
BonpiMaHa 1 TOCTOSTHHOM
[Inanka npu nomou
ONTHYECKOTO MMUPOMETPA.
JIP Nel0. UccnenoBanue
cesleKTUBHOTO (hotorddexra.

OIIK-1

1.4
JI1.5J13.2
Ol

O3zHaKoMJICHU
e
00yJaronmxc
sI C OPSAKOM
BBINTOJTHEHHS
71a00paTOPHEI
X pabor,
OIIK-1.1

43

Ip

WnTepdepenuns caera.
Judpaxims cBeTa.
INonspusanus ceera.
TemoBoe U3ilydeHue.
KBanToBas npupoza csera.

OIIK-1

JI1.4 J11.5
Ol

O3HaKoMJICHU
e
00yJaronmxc
sI C TIOPSIIKOM
BBIMTOJTHECHHS
MPaKTHICCKU
X paboT.
OIIK-1.1

44

Cp

IMoAroToBKa K BBIMOIHEHUIO U
3amnuTe 1abopaTOpHBIX padoT,
MTOJITOTOBKA K IIPAKTHYECKUM
3aHSTHSIM, TIOATOTOBKA K
9K3aMeHy

45

OIIK-1

.4
JI1.5J13.1
JI3.3
o1

OIIK-1.1

4.5

DK3aMeH

18

OIIK-1

1.4
JI1.5J13.1
JI3.3
o1

OIIK-1.1




Paznen

Paznen 5. ®dusuka atoma,
aTOMHOIO SiIpa U
3J1eMEeHTAPHbIX YaCTHIL

5.1 Jlex Snepuast Mmonienb aTroma. 4 OIIK-1 JIL.5J12.7 Jlexuusi-
Teopus bopa 21 Oecena,
BOJIOPOJIONIOI00OHOTO aToMa aHanu3
DJIeMEHTBI KBAHTOBOH KOHKPETHBIX
MEXaHHUKHU CUTyalUH.
dusnka aTOMOB U MOJIEKY T OIIK-1.1
Aromuoe spo. CocTtaB u
XapaKTePUCTUKH aTOMHOTO
sapa. SlnepHble CUIIbI
PannoakTuBHOCTB. 3aKOH
PaZIMOAaKTUBHOTO pacmaja
B3aumoneiictBue yacTui u
HMOHHU3UPYIOIIETO H3IIyUYeHHs C
BELIECTBOM
SnepHas sHepreTuka
TepmosaepHble peakuuu —

OCHOBHOH MCTOYHHK SHEPTUHU
3Be3n. KocMuueckue myuun
DneMeHTapHbIE YaCTUIIBI.
CranpapTHasi MOJIEINb
DneMeHTHI (PU3UKH TBEPIOTO
Tena

5.2 JIa6 JIP Nel. TyHHENBHBIH 2P PEKT. 2 OIIK-1 JI1.5012.7 O3HaKOMJICHU
HccnenoBanue BoabTaMIepHOM 91 e
XapaKTEPUCTUKU TYHHEJIBHOTO 0o0yuaromuxc
Ioza. S C TIOPSITKOM
JIP Ne2. U3yuenue cniexTpa BBIIIOJTHEHUS
M3TYYEeHHUs] aTOMOB IIMHKA. n1a60paTOpHBI
JIP Ne3. KayecTBeHHBII X pabor,
CIIEKTPAJIbHBIA aHAIH3. OIIK-1.1
JIP Ne4. M3mepenue
MHTEHCUBHOCTH KOCMUYECKOIO
W3TY9ICHUS.

53 IIp Pemenue 3aga4 o Temam: 2 OIIK-1 JIL.5J12.7 O3HaKOMJICHH
DneMeHTHl KBAaHTOBOH 21 e
MEXaHUKHY; oOyuaromuxc
du3rka aToMa U aTOMHOTO S C TIOPSITKOM
sIpa; BBITIOJTHEHUSI
dusnka TBEpAOTO Tea. MIPAKTUYECKU

X paboT.
OIIK-1.1

5.4 Cp IToaroroBka K BRIIOTHEHUIO U 46 OIIK-1 JI1.5J12.7)13. OIIK-1.1
3amuTe 1abopaTopHBIX padoT, 1
MIOJrOTOBKA K NMPAKTUIECKUM 91
3aHSATHSM, TIOATOTOBKA K
IK3aMEeHy

5.5 DK3aMeH 18 OIIK-1 JI1.4 OIIK-1.1

JI1.5J13.1
JI3.3
21

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

TexHOIOTHS AMCTAaHIMOHHOTO 00y9YeHN (TTOJydeHIe 00pa30BaTENbHBIX YCIYT 03 MOCEIeHHsT YHIBEPCUTETA, C TOMOIIBI0

COBPEMEHHBIX CUCTEM TeJIEKOMMY-HHUKAIUHU (JIEKTpOHHAs 1mo4Ta, HTepHeT U Ap.))

TexXHOIOTHS KOIJIEKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX TPYIIIaxX) (CaMOCTOATEIBHOE H3YYEeHHE 00yJaroIIIMUCS HOBOTO
MaTepHuaia HOCPEACTBOM COTPYIHUYIECTBA B MANbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,

IMPaKTUKOBATh HABBIKKU COTPYAHUYIECTBA, MCKIIMIHOCTHOT'O 06H.[€HI/IH)

TpanunuonHas (pernpoyKTUBHAS) TEXHOJIOTHS (IIPENoiaBaTe b 3HAKOMHUT 00YYAIOLINXCS C MTOPSIKOM BBITOJIHEHHUS 331aHNU,
HaOJTI0aeT 32 BBITIOJIHEHHEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

OﬁpaSOBaTeJ’IBHbIC TEXHOJIOTHH C UCIIOJIb30BAHUEM aKTUBHBIX MCTOJ0B 06y'~ICHI/I}I (J'ICKI.II/IH — 6606,[[21)




6. POHJI OIEHOYHBIX CPEJICTB

6.1. KoHTpo/ibHBIE BONIPOCHI U 3aaHUS

3agaHus K 1abopaTopHEIM paboTam

Pasnen 1. Mexanuka

JIP 1. Onpenenenue yckopeHus: CBOOOIHOTO MaJICHUSI.

JIP 2. M3y4eHue 3aKOHOB COXPaHEHMS UMILYJIbCA U SHEPTUHU.

JIP 3. Onpenenenue MOAYys KPYIeHHS U MOJYJIS CIBUTa C TIOMOIIBIO KPYTHIBHOTO MasiTHHUKA.

JIP 4. Onpenenenue CKOPOCTH ITyJIH IPU MOMOIIM OAIMUCTUIECKOTO KPYTHIBHOTO MasiTHUKA.

JIP 5. OmnpeneneHrie CKOPOCTH MOJIETA MYJTH C TIOMOIIIBIO OAJUTMCTHYSCKOTO MasTHHKA.

JIP 6. IIpoBepka OCHOBHOI'O YPaBHEHUSI JUHAMUKY BPAILATEIbHOIO IBUKECHUSL.

JIP 7. MastHuk MakcBeina.

JIP 8. OmnpenienieHre MOMEHTA HHEPLUH TeNla METOAO0M KPYTHUIIbHBIX KoJeOaHH.

JIP 9. Omipenenenyie MOMEHTA MHEPIH KPYTIIBHOTO MasTHHKA METOIOM KOJIEeOaHHH.

JIP 10. HakmoHHBIN MasTHUK.

JIP 11. IlpoBepka 3aKoHa COXpaHEHHUS MEXaHUUYECKOM SHEPTUH.

JIP 12. IlpoBepka Teopemsi LlITeiinepa MeTO10M JIMHEAPU3ALIUN SKCTIEPUMEHTAIILHOM KPUBOIA.

JIP 13. I'pagyupoBka 3ByKOBOI'O T€HEPATOPA.

JIP 14. MaremaTu4eckuii MasiTHHK.

JIP 15. ®usnyeckuii MasTHUK.

JIP 16. YHuBepcaabHbI MasiTHUK.

JIP 17. Onpenenenue ko3¢ GHLIHEHTA YIPYTOCTH.

JIP 18. M3yueHue 3aTyXaroImux KojaeOaHuu.

JIP 19. Onpenenenue ckOpocTH 3ByKa B BO3J[yXEe METO/IOM pe30HAHCa.

Paznen 2. MonexynsapHas pu3uka u TepMOANHAMUKA

JIP 1. N3y4eHue ra3oBbIX 3aKOHOB.

JIP 2. DxcniepuMeHTalIbHOE OMpe/IesIeHHe TIOCTOSIHHOM boiibliMaHa.

JIP 3. Omnpenenenue AMHAMUYECKOM BI3KOCTH KHUIKOCTH TIPH CIIONCTOM TEUEHHH 110 Y3KOH TpyOKe.
JIP 4. Onpenenenue BA3KOCTH XKUAKOCTH MeToxoM CToKca.

JIP 5. Onpenenenue BA3KOCTH BO3/yXa.

JIP 6. Omipenenenue cpeHed JITHMHBI CBOOOTHOTO Mpobera 1 3¢ GEKTHBHOTO THaMeTpa MOJIEKYJI BO3/IyXa.
JIP 7. Otipenenenue OTHOIICHUS TEINIOEMKOCTEH BO3/IyXa IIPH NOCTOSIHHOM JIABJICHUH U IIOCTOSHHOM 00BEMe.
JIP 8. OmpeneneHre U3MEHEHUS SHTPOITUH PEaJIbHBIX CUCTEM.

Paznen 3. DnexrpomarneTusm

JIP 1. 3y4eHue 351eKTpoCTaTUYECKOTO OIS,

JIP 2. Onpenenenue eMKOCTH KOHAEHCATOpa ¢ oMoIbio C-MocTa YUTCTOHA.

JIP 3. VI3MepeHHe BETHYHHBI 3JIEKTPUUECKOTO COMPOTUBIIEHUS ¢ MOMOIIbI0 R MocTa YuTtcToHa

JIP 4. 3mepeHme BETMYHHBI 3JICKTPUYECKOT0 COMPOTHUBIIEHUS C TOMOIIBI0 R MocTa YuTcToHa

JIP 5. I3MepeHue yAeabHOro COIPOTUBIICHUS.

JIP 6. OmpeneneHre TOpU30HTANBHOM COCTaBIIAIONIEH HANPSHKEHHOCTH MAarHUTHOTO TTOJIST 3e€MITH.
JIP 7. 3y4enune pabOThI SJIEKTPOHHOTO OCMILIOrpada.

JIP 8. M3y4enne cTaOMINTPOHA M CHATHE €T0 XapaKTePHUCTHK.

JIP 9. V3y4eHne BakyyMHOTO AMOJa U ONpeelIeHUe yIeIbHOTO 3apsaa 3IeKTPOHa.

JIP 10. Onpenenenue HHAYKTUBHOCTH COJICHOMIA.

JIP 11. Onpenenenue KpUBOW HAMAarHWIMBAHUS H TICTIIM THCTEPE3NCa ¢ MOMOIIBIO 3JICKTPOHHOTO ocIriuiorpada.
Paznen 4. OnTuka

JIP 1. N3y4eHue 3aBUCUMOCTH MOKA3aTeNs MPEIOMIICHHUS PacTBOPa OT €ro KOHIIEHTPALIUH.

JIP 2. Onpenenenne nokasatels peaoMIIEHHUs BEIIECTBA P MOMOILU MUKPOCKOTIA.

JIP 3. Omnpenenenue AMAHBI CBETOBOW BOJHEBI IIPH MOMOIIHN THU(PPAKINOHHOHN PEIIeTKH.

JIP 4. UccnenoBanue qudpakiu Opayarodepa.

JIP 5. 3y4yeHnue criekTpaapbHOro amnmapara.

JIP 6. N3yueHue sBneHUs NOISPU3ALIMU.

JIP 7. Tlonspu3anus 0pu OTPaKEHUU U NPETIOMIIEHUU CBETA HAa TPAHULE IBYX JUAJICKTPHKOB.

JIP 8. Ompenenenne KOHIEHTPALUH caxapa B pacTBOpE IO YIITy BPAIleHUs MIOCKOCTU MOJSPU3aLUY.
JIP 9. Onpenenenuie nocrossnHoi Ctedana-bonbiiMana 1 mocTosiHHO# [11aHKa TPU MOMOIIM ONITHYECKOTO TTMPOMETpa
JIP 10. UccnenoBanue cenekTuBHOTO (hoTodddeKTa.

Pasznen 5. @usuka aTomMa, aTOMHOTO pa U JIEMEHTAPHBIX YaCTHUL]

JIP 1. 3yuenue criekTpa U3MyYeHHs] aTOMOB IIMHKA.

JIP 2. KauecTBEeHHBII CIEKTPaIbHbIH aHAIH3.

JIP 3. U3yuenue pabots! cuetunka [ eiirepa-Mrosrepa.

JIP 4. I3MepeHne MHTEHCUBHOCTH KOCMHUYECKOTO U3ITyUeHHS.

Bonpockl kK MpakTUYECKUM 3aHATUSIM

Paznen 4. Ontuka

113 1. UaTepdepennus cBera

1. 3anumuTe ypaBHEHUS IBYX Pa3IMYHBIX TNIOCKMX MOHOXPOMATHYECKHX ICKTPOMATHUTHBIX BOJIH. 3aUIIATE POPMYIIBI,
OTIPENIEIISIONIIE BOTHOBOE YHCIIO, ITTHHY BOJIHBI U CBSI3b MEXKTy HUMH.




2. B xakoM ciry4ae II0CKHe MOHOXPOMAaTHIECKHE BOTHbBI KOTEPEHTHBI?

3. Yro takoe unTepdepeHuns BoiH? UTo Takoe onTHYecKas pa3HOCTh X0/1a BOJH M KaK OHA CBA3aHa C Pa3HOCTHIO (a3
HHTEPHEPUPYIOMINX BOIH?

4. 3anummTe yCIOBHSI MAKCUMYMOB 1 MHHIMYMOB HHTCHCUBHOCTHU CBETA AL Pa3HOCTH (ha3 HHTEP(HEPUPYIOMHUX BOTH B TOUKE
HAOIIOACHHUS.

5. Yto Takoe onTHYecKast pa3HOCTb X012 KOTEPEHTHBIX BOJIH M KaK OHa CBsI3aHa C UX Pa3HOCTHIO (a3?

6. Kaxne cymecTByIOT CIIOCOOBI ITOTy9YeHHsT KOT€PEHTHBIX BOJH B ONTHKE?

7. 306pa3ute X0/ Mydeil Mpyu OTPakeHUH OT TOHKOH INICHKH (TUIOCKONApaIeIbHON CTCKIISHHON IJIACTHHKHU) U BBIBEIUTE
(opMyITy [T ONTHYECKOM Pa3HOCTH X0/a ABYX UHTEp(EPHPYIONINX

Jydei, OTpaKEHHBIX OT BEpXHEH M HIDKHEH ITOBEPXHOCTEH TNICHKHN (TUTACTHHKH).

8. M300pasute ycTaHOBKY JUTS HAOJIIOAEHUS [TOJIOC PABHOTO HAKIOHA (KOIblia HhI0TOHA) M paBHOM TOIIUHEI (ONITUYECKUH KITUH) 1
3aMHIINTE YCIOBH MAKCUMyMa U MUHUMYMa HHTCHCUBHOCTH

CBeTa IIPpH MHTEP(PEPEHINH KOT€PEHTHBIX BOJIH.

113 2. Tudpaxmus ceera

1. O6bsacHUTE, B UeM 3aKIII0YaeTCs sBIeHUe U pakiuy ceeta. HazoBute yciaoBus HaOmoaeHH AU(BPAKIUU CBETA.

2. Chopmynupyiite npuniun I torirenca-dpenens.

3. Yto Takoe 30Hb penens? Kak onu crpostes?

4. Ilpn kakux ycnoBusax HaOmomaercs mudpaxuus Ppaynrodepa? qudpakius Openens?

5. Iosicaurte nudpakuuio OT OJHON MIEIH U MOCTPOTE X0 Tyuel. KakoBbl ycinoBus ycuineHus U ociaalleHus CBeTa B 9TOM
ciyuae?

6. Jlaiite onpenenenue AnppakMOHHOH penieTk. YTo Takoe mepro TUGpaKnnOHHOHN pereTkn?

7. Moctpoiite xox yuet npu audpakiuu oT N mieneif. KakoBbI ycI0BHs yCUIICHHS B OCITAa0ICHUS CBETa B 3TOM clry4ae?

8. I[ToueMy HpH MCIONB30BAHNH OEJIOr0 CBETa OOKOBBIE MAKCHMYMBI Paly’KHO OKpAIIEHbI, a [IEHTPaJIbHbIH MaKCUMyM OeIbIii?
13 3. Tlonspuzanus cBera

. IlosicanTe TOHATHSI 00 €CTECTBEHHOM U NOJIIPH30BAaHHOM CBeTa. UTO Ha3bIBAETCS IUIOCKOCTHIO MOISIPHU3AIIH CBETa?

. Bunel nonspuzaruu. OnpeneneHye miocko NoasipH30BaHHON BOJHBL

. Uto Takoe nonspuszarop? Uro Takoe HUKOIb?

. UTo Taxoe II0CKOCTh MPOITyCKAaHMS HOMsIpr3aTopa?

. Kakast 9acTh HHTEHCUBHOCTH €CTECTBEHHOT'O CBETa IIPOXOUT Uepe3 MoIsIpu3aTop?

. Chopmynupyiite 1 nosicHuTe 3aKOH Maitoca.

. UTo Takoe YacTHYHO MOJIAPH30BaHHEI cBeT? Kak onpernensercs CTENeHb MOspU3anui?

. Copmynupyiite u mosicHUTE 3aKOH bproctepa.

. KakoBa crenens nonspusaiuy oTpa>keHHOTO OT TPAHULIBI ABYX IUAIEKTPHKOB CBETA, €CIIM YIoll MaiecHHs paBeH yriy bprocTtepa
JUIS 9TUX ABYX cpen?

I13 4. TennoBoe n3nydeHue

1. KaxoBa mpupo/a TeIIOBOTO U3IyUeHUS U JIIoMHHecneHnuu? Kakoe U3 3THX H3TydeHuit sBisieTcst paBHOBECHBIM? OOBsCHUTE.
2. Jlaiite onpezenaeHe OCHOBHBIM CHEKTPAbHBIM XapaKTEPHCTHKAM TEMIOBOI0 M3Iy4eHHS.

3. Kakoe Tesno Ha3pIBaeTCsl a0COIIOTHO YepPHBIM? cephiM?

4. MoxHo i ConHIIe CYUTaTh a0COIFOTHO YEPHBIM TEJIOM?

5. Chopmynupyiite 3akoH Kupxroda u nosicHuTe GU3NUECKUI CMBICT BETUYHH, BXOAALINX B HETO.

6. Chopmynupyiite 3akonbl Ctedana-bonpiiMana n Buna.

7. Kakyto runore3y BeLaBuHYJ M. [lnaHk npu BeIBOzE (hOPMYIIBI IS HCITYCKATEIFHOM CIOCOOHOCTH a0COIOTHO YEpHOTO Tema?
Kakos cmbIcn nocTossHHOM [1nanka?

I13 5. KBanToBast nmpupoja cBera

1. Yemy paBna sHeprus goroHa? umIryisc potoHa?

2. 3anumuTe CBsI3b MEXKAY SHEprueil (HoToHa U ero HMITYIECOM

3. B ueM cocTouT siBJIeHHE BHEUIHETO GpoTorddexra? BHyTpeHHETO PoTod(Pdexra?

4. Cdhopmynupyiite 3akoHb! BHeIHero GoTodddexra. Kaknue npotnBopeuns Obiim 0OHApYyKEHBI IPU KIACCHYECKOM OINHUCAHUN
dboroapdpexra?

5. 3anumure Gopmyny DitHmTeiiHa 11 BHemHero ¢potodddexra. Uto HazpIBaeTcst pabOTOM BBIXOAA M OT YETO OHA 3aBUCHT?
6. ITpu kakoM ycJI0BHH Bo3HUKaeT GpoToaddekt? UTto Takoe kpacHas rpanuiia hporodpdexra?

7. Ot gero 3aBHCHT MakCHMalbHasi KHHETHYECKask SHEPTUsl (POTOITEKTPOHOB?

8. UTo Takoe 3a7epKUBaIOIIasl Pa3HOCTb IIOTEHIUANIOB U OT YETO OHA 3aBUCUT?

9. B uem coctout adpdextr Komnrona? KakoBel ocobeHHOCTH 3TOr0 3¢ dexra?

10. Yro Ha3pIBaeTCsI KOMITOHOBCKOM JJIMHOM BOJIHBI?

Pa3nen 5. ®usuka aTomMa, aTOMHOTO {pa U JIEMEHTaPHBIX YaCTHUL]

I13 1. DneMeHTHI KBAHTOBOW MEXaHUKH

1. B 4eM 3akimrouaeTcs OCHOBHAs Hjes TUIIOTe3bl e bpoitna? Kakos ¢usudeckuit cMbica BoH ae bpoiinsa?

2. UeMm 00yCIIOBIICHO TOSIBIICHHE IPUHINIIA HeompeeaeHHocTelt ['eii3enbepra B KBaHTOBOH MeXxaHHUKe?

3. 3anmmmmuTe ypaBHerHue Llpeanarepa niis crannoHapHBIX cOCTOSHUN. [loscHUTE, 4TO OnpenenseT BOIHOBas (PyHKIHS B
ypaBuenuu Ulpeaunrepa?

4. JlaiiTe onpezneneHne TyHHEIbHOTO 3 deKTa.

5. Kakast BenmuurHa Ha3bIBAa€TCs BEPOSITHOCTHIO TIepexoa?

6. ITosicHuTe, NCTIONB3Y4 cooTHOMIeHNUE [ eif3enbepra, IpOXoKIeHHEe MUKPOYACTUIIEH TOTEHIMATIBHOTO Oapbepa.

7. IlosicHnTe KBAHTOBOMEXaHHYECKOE TOJIKOBAHHE TYHHEIBHOTO d(deKTa.

8. Kakune kBaHTOBBIC YHCIIa 3aJaf0T COCTOSTHIE 3IeKTpOHOB B atoMe? Kak oHn o003HavaroTCs?

9. Chopmynupyiite npuniun [aymm.

10. ITouemy myuok aromoB nuTus B onslte llITepHa u I'epnaxa paciienusics Ha ABE paBHbIE 4acTU?

O 03N DN A~ Wi —




113 2. ®u3mnka aToMa 1 aTOMHOTO sIIIpa

. Chopmynupyiite moctynaTel bopa.

. Ilouemy mozens atoma bopa Ha3piBaeTCsl MOIYKIACCUYECKOM?

. Kakim mepexomam B aToMe COOTBETCTBYET CHEKTP H3IyICHHUsI aTOMAapHOTO BOAOPOJA B BUANMON obmacTu?
. Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKH U COCTAB sAep aToMa.

. Uro Ha3bIBaeTCS SHEPrHEH CBA3U U ieeKToM Macchl siapa?

. UTo Takoe yzenbHas 3Heprus cBs3u?

. Kakoe dpyngamenransHOoe B3auMoieiicTBIE HA3bIBACTCA CHIBHBIM?

. HazoBute cBolicTBa SEPHBIX CHUIIL.

. Uto Ha3bIBaeTCA paguoaKTUBHOCTEIO? Kakue THIbI paluOaKTUBHOCTH CYLIECTBYIOT?

10. 3anummTe ¥ MOSCHUTE 3aKOH PaJHOaKTUBHOTO paclaja.

11. Yro Ha3pIBaeTCs MEpUOIOM NOTypachaaa? mocTOsHHOM pacnaga?

12. laiiTe MOHATHE aKTUBHOCTH PAJAMOHYKIMA U €AUHHIIBI H3MEPEHHs aKTUBHOCTH.

13. O06BsIcHUTE, TOYEMY BBIACISACTCS SHEPTHS MIPH JSJICHNH TSDKEIBIX Sep M IPU CHHTE3¢ JIETKHUX Aaep?
113 3. ®usuka TBEPAOro TENA

. UTO IPOMCXOUT C SHEPTeTHUECKUMH YPOBHIMH aTOMOB, KOT'JIa OHH O0BEJUHSIOTCS B KpUCTAILI?
. Kakue sHepreruueckue 30Hbl Ha3bIBAIOTCS 3AIIPELIEHHBIMU? pa3pelIeHHbIMU?

. Kakas 30Ha Ha3pIBaeTCs BaJleHTHON? 30HOM IPOBOJAUMOCTH?

. UeMm ompezenseTcs MUPUHA 3aMPeIIeHHbIX 30H?

. Kakue xpucrtannsl BIAI0TCS IPOBOJHUKAMH C TOYKH 3PEHHsI 30HHON TeOpuu?

. B ueM paznuuue Mexy JUIEKTPUKaMH U IOIYyIIPOBOAHUKAMY B 30HHOU Teopuu?

. Hem 00ycroBneHa cOOCTBEHHAs IPOBOAUMOCTD HOIYTIPOBOAHUKOB?

. Kakue momryipoBoAHUKY Ha3bIBAalOTCS MOMYNIPOBOJHUKAMH N-TUMa? p-TUna?

. Kak o0OpazyeTtcst aneKTpOHHO-IBIPOYHBIH epexo (p-n — nepexom)?

10. Kak n3MeHsercs IUprHa p-n — Iepexoia Npy MPUI0KEHUU BHEIIHETO HAIPSKEHU?

11. Kak BnusieT BHELIHee HaNpsbKEHHE Ha MPOBOJUMOCTD pP-n — nepexozaa?

O 003N DNk~ W —

O 003N DNk~ W —

6.2. TeMbl NHCbLMEHHBIX PadoT

TemaTuka HHAUBUIYAIBHBIX KOHTPOJIBHBIX paboT:

1. MexaHunka

2. 'mppomexaHuka

3. MonexynspHas (GU3HKa H TEPMOIUHAMHKA

4. DNEeKTpUYECTBO U MarHETU3M

5. Konebanus 1 BOJIHEI

6. KBanToBas MexaHuKa

7. ®u3nKa aTOMHOTO s/1pa

[To nHMIMaTHBE 00YYAIOIIETOCS BO3MOXKHO H3MEHEHUE TEMbI KOHTPOJIBHOM pabOThI, B COTBETCTBHH C OCBAUBACMBIMH
KOMITETEHIIUSIMH, TIO COTJIACOBAHUIO C BEYIIMM IPENOI0BATEIIEM.

6.3. ®oH/1 OLICHOYHBIX CPEACTB

OK3aMeHaIMOHHBIE BOIIPOCHL

IlepBslii Kypc, nepBblii cemecTp

Paznen 1. Mexanuka

1.1. OcHOBHBIE XapaKTEPHCTHKN KHHEMATHKN: MaTepHaIbHas TOUKa, CHCTEMa O0TCYeTa, TPACKTOPHS, ITyTh ¥ BEKTOP TIEPEMEIICHUS.
KunemaTtnueckue ypaBHEHHS

1.2. CxopocTh U YCKOpPEHHE: CpeiHssl U MTHOBEHHAsl CKOPOCTh, YCKOPEHUE U €T0 COCTABIISIOIINE, CPEJHEE U MTHOBEHHOE
YCKOpEHHE.

1.3. YckopeHue npu KpUBOJIMHENHOM JIBHkeHUN. HopManbHOE U TAHT€HIUAIbHOE YCKOPEHMUS.

1.4. Kunematnka BpamaTesbHOTO ABHXEHHS. YTIIOBOE IepEeMEIEHUE, YTTIOBasi CKOPOCTh M yCKOPEHUE.

1.5. CBs3b MEXXAY TMHEHHBIMH U YTIOBBIMH CKOPOCTSIMH M yCKOPEHUSAMH.

1.6. Cuna. Macca tena. 3akonsl HeroToHa.

1.7. Knmaccuguxarus cui. ['paBUTaIIOHHBIE CHUIIBL. 3aKOH BCEMHPHOTO TATOTEHHS.

1.8. Bugsl nedopmanuu. Ypyrue cuibl. 3akoH ['yka. DHeprus ynpyroii aedopMariuu.

1.9. Tpenue. Bunsr Tpenus.

1.10. MOMEHT cuibl, MOMEHT UMILYJIbCa U MOMEHT UHEPLUHU.

1.11. TIpumeps! pacueTa MOMEHTa HHEPIIMH TBepAOTOo Tena. Teopema LlTelinepa.

1.12. OcHOBHO# 3aKOH TUHAMUKY BPAIATEIbHOTO IBUKEHUS.

1.13. Umnynbc Tena. 3akoH COXpaHeHUs! UMITYJIbCa.

1.14. Dueprus. Paborta u MoutHOCTh crutbl. Kunetndeckast sHeprus.

1.15. Tlone cun. KoHncepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CUJIbL. [loTeHIIManbHAs SHEPTHSL.

1.16. 3aKoH cOXpaHEHHUS MOJHOW SHEPTHUH B MEXaHHKE.

1.17. 3akoH COXpaHEHUSI MOMEHTA UMITYJIbCA.

1.18. Kunetudeckasi SHeprus TBEpAOTo Tela IIPU BpalaTeIbHOM U INIOCKOM JBIXEHUH. PaboTa mpy BparmaTeIbHOM JBIKEHHH.
1.19. OcHOBHBIE XapaKTEPUCTHKH KOJICOAHU: yacToTa, (pasa, mepro, aMILIUTy 1a.

1.20. CxopocTb, YCKOpEHHE W SHEPTHs YaCTHII, COBEPIIAIONIeH rapMOHIYECKHe KoeOaH s

1.21. Crio>xeHre AByX TapMOHUYECKUX KOJIeOaHMI OTHOTO HANpaBJIeHUS U OAMHAKOBON 4acTOTHI. brueHwus.

1.22. CrnoxeHue AByX B3aUMHO-TIIEPICHAUKYISIPHBIX TAPMOHHUECKUX KoJeOaHMii ¢ OAMHAKOBBIMH YacToTaMu. Durypsl Jluccaxy.
1.23. lunamuka koie6anuid. [IpyKMHHBIA MasTHUK.

1.24. ®uzpudeckuil U MaTEMaTUYECKUI MASTHUKHU.




1.25. CBoGoaHbIE 3aTyXaroIUe MEXaHUIEeCKUe KoneOaHusl.

1.26. BeiHyXIcHHBIC MeXaHHYECKUE KojicOaHus. Pe3onanc.

1.27. TIpoaonbHbIE U MOTIEpeYHbIE BOJTHEI. JIJTHHA BOJTHBI. Y paBHEHHE TUIOCKON M chepruecKoi OeryIux BOIH.

1.28. ®a3zoBas u rpynmnosas CKOpocTu BoaH. Pa30Bast CKOPOCTh PACIIPOCTPAHEHUS BOJIH B PAa3IUUYHBIX Cpelax.

1.29. DHeprust ¥ UHTEHCUBHOCTD YNPYT'HX BOJH.

1.30. MHTepdepennms MexaHudeckux BoJH. CTOsTYie MEXaHIHYECKHE BOJTHBIL.

1.31. 3BykoBsie BomHBI. Dddekt Jormepa.

1.32. TuapocraTtuka xugkocteil. JlaBaenue B )kuakocTu. 3akoH Ilackamns. 3akoH Apxumena.

1.33. IlunaMuka ujaeanbHoM KuAKOCTH. YpaBHenue bepHymu. CrnenctBus ypaBHeHUs: bepHyUIM U €ro IpUMEHEHHE.
1.34. IlpuHIMIT OTHOCHTENBHOCTH U Npeobpa3oBanms [ anmmes. Crnenctus npeodpazoanus [ ammest.

1.35. Ipusain otHOCHTENbHOCTH JitHIITeHHA. [IpeobpasoBanns Jloperna.

1.36. IIpoctpanctBo u Bpems B CTO. PenstuBucTckas TuHaMUKa.

1.37. Tlonsitue odmiei Teopuu otHocutenbHocTH (OTO).

Paznen 2. MonexymnsapHas ¢u3nka u TepMOANHAMUKA

2.1. TepMOOMHAMUYECKUH U CTATUUECKUI METOIBI HCCaeI0BaHusI. Moenb HleallbHOTO Ta3a M €r0 YpaBHEHUE COCTOSIHUS.
2.2. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KHHETUUECKOM TeOpHH rasa.

2.3. CpenHsist KWHETHYECKas SHEPTHS MOJIEKYJI HACAIFHOTO ra3a. MoJeKyIIpHO-KHHETHIECKHH CMBICT TEMIEePaTyphI.
2.4. I'a30Bbl€ 3aKOHBI IIPU U30IIPOLIECCAX.

2.5. Yucno creneneit cBo60abl. 3aKOH PAaBHOMEPHOT'O paclpeAesIeHUs] SJHEPTHH MO CTENEHSIM CBOOOIBI MOJIEKYI.

2.6. BHyTpenHss sHeprus uaeanbHoro raza. Komuuectso temnotsl. IlepBoe Hauano TepMoIMHAMUKY.

2.7. IlpuMeHeHHe TIepBOro Havdajla TePMOIMHAMUKH K H3omporeccaM. PadoTa rasza npu m3omporeccax.

2.8. Anmabarssiii porecc. YpasHenue [lyaccona. Pabota npu agunabaTHOM mpo-Iiecce.

2.9. TennoeMKOCTh BELECTBA U UCaIbHOTO rasa.

2.10. O6patumMble 1 HeoOpaTuMbIe mporecchl. KpyroBoit mporiecce (k). [IpuHIAT ASHCTBHS TEIIOBBIX W XOJIOMMIBHBIX MAIIIHH.
Koa¢pduuument nonesnoro peiicteust (KII).

2.11. Hukn Kapno u ero KI1JI. Bropoe Hauano TepMoIMHAMUKY.

2.12. DHTponusl, €e CTAaTUCTUYECKOE TOJKOBAHUE U CBA3b C TEPMOJANHAMUYECKON BEPOSTHOCTBIO.

2.13. 3axon MaxkcBesuia 0 pacipeeIeHHy MOJIEKYJT HAEaTIBbHOTO ra3a Mo CKOPOCTSIM M SHEPTHIM TEIJIOBOTO ABIKEHUSI.
2.14. Pacunpenenenue bonpumana. bapomerpuueckas Gpopmya.

2.15. SIBnenus nepenoca: nuddysus, TemIoNpoBOIHOCTE, BHYTPEHHEE TPEHHUE.

2.16. Uncno CTONIKHOBEHUH B CPEIHSIS JITMHA CBOOOTHOTO TIPpo0era MOJICKYII.

2.17. TemtonpoBogHOCTh U M dy3us raza u xxuaxoctH. 3akoH Puxa. 3akoH Dypse.

2.18. BaskocTh (BHyTpEeHHEE TPEHUE) Ta3a U KUAKOCTH. KoapdHuLreHT BI3KOCTH.

2.19. PeanbHble ra3sl. M30Tepmbl peansHOro rasa. YpasHenue Ban-nep-Baanbca.

Paznen 3. Dnextpomaruerusm

3.1. DnexTpudeckuif 3apsaa. 3aKOH COXpaHEHHs dIEeKTpUIecKoro 3apsaa. 3akoH Kynona.

3.2 DnexTpuueckoe nojie. HanpspkeHHOCTb U CUIIOBBIE JIMHUM 3JIEKTPUUECKOTrO MOJIS.

3.3. ITotok BekTopa HanpspkeHHOCTH E anekTpocrariaeckoro nomst. Teopema [aycca i ee mpuMeHeHHe IS pacdera
HAINPSHKEHHOCTH TIOJIS.

3.4. DnexTpuyecKHii MOTEHIMAN U Pa3HOCTh MOTEHIMAIOB. [loTeHI1a Mo TOYeYHOro 3apsiaa.

3.5. CBsI3b MEX]ly HaPSHKEHHOCTBIO U NOTEHLIUAJIOM 3JIEKTPUYECKOr0 MOJIsl. DKBUIIOTEHIMAIbHbIE IOBEPXHOCTH U UX CBONCTBA.
3.6. Pabota snexrpocraTideckoro noms. L{upKyisimms BeKTopa HalpsHKEHHOCTH SJIEKTPOCTATHIECKOTO MOJIA.

3.7. Dnexrpudeckuil aunons. HanmpsskeHHOCTh U MOTEHIIUAT YIEKTPUIECKOTO TUIIONS.

3.8. IonsipHble ¥ HENOJISIPHBIE TUAEKTPUKU. BekTop nossipuzoBanHocty P. Bunsl nonspuszauuu.

3.9. O0beMHBIE ¥ TOBEPXHOCTHEIE CBSI3aHHBIE 3apsapl. [loe BHYTpH IUAIEKTPHKA.

3.10. Bexrop snexrpuueckoi ungykuuu D. Teopema I'aycca nist Bekropa D.

3.11. I'pannyHble yCIOBHS HAa TPaHUIIE ABYX OUAIEKTPUKOB. [lomHas cucteMa ypaBHEHUH JIEKTPOCTATUKU B MHTErpajbHOM (opme.
3.12. IIpumenenue TeopeMsl I'aycca Ui pacyera HallpsKEHHOCTH, TOTEHIMAa U pa3HOCTH NTOTEHIMAJIOB 3JIEKTPOCTATUIECKOTO
TIOJIS B M30TPOIIHBIX OJTHOPOIHBIX TU3IEKTPHKAX.

3.13. CerHEeTOANMEKTPUKHU U HX cBOHCTBA. [Ibe303ddexT.

3.14. TIpoBOAHUKH B JIEKTPUUECKOM IoJie. PaBHOBecHE 3apsi0B Ha IPOBOJHUKE.

3.15. DnexTpoeMKOCTh IPOBOAHUKOB U KOHJEHCAaTOpoB. CoeArHEHNE KOHJEHCATOPOB.

3.16. DHeprus 3apsKEHHBIX IPOBOJHUKOB U KOHAECHCATOPOB. DHEPIHsl B3aUMOJIEICTBUS CUCTEMBI TOUEYHBIX 3aps0B.
3.17. DHeprus neKTpuyecKkoro mnossi. Pabora moss npu nonspusanuu IudJIEKTPHKA.

3.18. DnexTpuueckuil TOK. Y ClI0BUS CYLIECTBOBAHUE IEKTPUIECKOro Toka. Cuila U IIIOTHOCTh TOKA.

3.19. 3axon OmMa a7t OTHOPOIHOTO Y4acTKa LEMu. DJIeKTpruueckoe corpotuieHne. CoeMHEHNE MPOBOIHUKOB.

3.20. Pa3zHOCTh MOTEHIUANOB, eKkTpoaBmxkymas cuina (IC) u HanmpspKkeHHe.

3.21. 3akon OMa /1j1s1 HEOJJHOPOTHOTO Y4aCTKa IENH U I 3aMKHYTOH 1EITH.

3.22. TlpaBmuna Kupxroga st pa3BeTBICHHBIX EKTPUICCKHUX MIETICH.

3.23. Pabora cuisl Toka. MormHocTh ToKa. KIT/I nctounnka Toka. 3akoH [xoymns-Jlenna.

3.24. Tlpupoaa HocuTeNlel Toka B MeTaiax. Kiaccuueckasi TeopHst SIEKTPOIIPOBOTHOCTH METAJUIOB.

3.25. DnexkTpuYeCcKui TOK B XKHIKOCTIX. 3akoHbl Dapases ais snektponnsa. 3akoH OMa s 3JIEKTPOJIUTOB.

3.26. Dnextpudeckuil Tok B ra3ax. Monusanus razos. Buzsl razoBsix paspsanos. 3akoH OMa ajs ra3os.

3.27. MarHuTHoOe 1ojie TOKOB. BekTop MarHUTHONM MHIYKIUH.

3.28. 3akon buo-Casapa-Jlannaca. Pacuer nnaykuuu B MarHuTHBIX moJiel, cO34aBaeMbIX TOKAMHU Pa3IMYHON KOH(GUTypalty.
3.29. Cuna Amnepa. Cuna Jlopenua. JIBrxkeHHE 3apsyKEHHBIX YaCTULl B MArHUTHBIX U SIEKTPUYECKUX MTOJIAX.

3.30. Dddexr Xomna. [{uxnorpon. MarserpoH.

3.31. MaruuTHbIi notok. PaboTa npoBoJHKMKA C TOKOM B OIHOPOJHOM MAarHUTHOM TOJIE.




3.32. lupkynaiys BeKTopa MarHUTHOM MHAYKINK B (3akoH nmomHOTo ToKa). [lone Topouna.

3.33. MarHuTtHbIid MOMEHT TOKa. KOHTYp ¢ TOKOM B MarHUTHOM IIOJIE.

3.34. HamarHu4YMBaHMe BeNIecTBa. DIIEMEHTapHast TeOpHs AMIIepa HAMarHMYMBaHMS BENIeCcTBa. BekTop HaMarHmaeHHOCTH J.
3.35. Hampsoxernnocts H maranTHOTO MO, L{upkyssaiust BexkTopa H (3akoH momHOTO TOKa). MarHUTHAs MPOHUIIAEMOCTb.
3.36. BrluncieHue mnosus B MarHeTHKax.

3.37. YpaBHEHUs] MArHUTOCTATUKY JUIsl BEIIECTBA.

3.38. Buzbl MarHeTUKOB U UX CBOMCTBA.

3.39. DnemeHTapHas Teopus IUa- U MapaMar{eTusMa. [ mpoMarHUTHOE OTHOIICHHE.

3.40. DnemenTapHas Teopus peppomarsern3Ma. [IpuMeHeHnEe MATHUTHBIX MaTePHATIOB.

3.41. Onpitel @apanes. SIBneHNE IMEKTPOMATHUTHON HHITyKIUH.

3.42. 3akoH 31MeKTpOMarHUTHON MHAYKIMH (3akoH Dapanes-Maxcsemnna). [Ipasmio Jlenmna. BeiBon 3axona dapanes-MaxcBenia.
3.43. SIBnenue caMOMHAYKIMH. IHIYKTUBHOCTD.

3.44. Toku NpH 3aMBIKAHUU U Pa3MbIKaHUU JIEKTPUUECKON LIETTH.

3.45. Bzaumnas nanykus. Tpancdopmaropst. Toku @yxko.

3.46. DHeprust MarHUTHOTO HOJSA. DHEPrus NepeMarHiIuBaHus (eppoMarHeTHKa.

3.47. BuxpeBoe snexTpudeckoe noje. Toku cMmenienus. Y paBHeHuss MakcBelia B HHTErpajabHOH GopMe 1 X HPU3NIeCKUi CMBICIT.
3.48. CBoOOAHBIC HE3aTyXaIOIIHE MEKTPHIECKHE KoJleOaHNs B KoJieOaTelbHOM KOHTYpE.

3.49. CBoOoaHbIE 3aTyXarolIue AMEeKTpuIeckrue kojaebanus. JJoOpOTHOCTE CHCTEMBL.

3.50. BeinyxaeHHble aneKkTpuieckue koaebanus. Pezonanc konebanui.

3.51. IlepemeHnHsIit anekTpudeckuii Tok. 3akoH OMa. MOITHOCTh IEPEMEHHOTO TOKa.

3.52. Onpitel ['epria. YpaBHEHHs 37I€KTPOMAarHUTHBIX BOJIH U MX cBoicTBa. [lIkana 31eKTpoMarHuTHBIX BOJIH.

IlepBblil Kypc, BTOPOii cemecTp

Paznen 4. Onruka

4.1. CBeroBast BoJIHA. YpaBHEHHE INIOCKOH BOIHBL. Da30Basi CKOPOCTh HEKTPOMArHUTHBIX BOJIH B BEIIECTBE.

4.2. NaTepdepeHmys CBeTOBEIX BOIH. [IoHATHE KOTepeHTHOCTH. PasHocTh (ha3 u onTHdeckas pasHOCTh XO/a.

4.3. Cnoco6sl Habmoaenns uHTepdepenun ceera: onbIT FOHra, 3epkana @penens, Ounpuszma Openens u ap.

4.4. aTepdepeHIns CBETa PU OTPAKEHUH OT TOHKUX TIACTUHOK (TUICHOK).

4.5. [Ipumenenne nHTEPHEPEHITNN: TPOCBETICHNE ONTHKH, HHTepdepomeTp MaiikeabcoHa.

4.6. SABnenne nudpaxunu ceeta. [Ipunnun [oiirenca-dpenens. 3ousr DpeHens.

4.7. udpaxuus cBeta OT KPYIJIOro OTBEPCTHS U AUCKA.

4.8. Mudpaxus Opaynrodepa: nudpakinus cBeTa Ha ofHOH e, Ha N-miensx. JJudpakimonHas pemerka.

4.9. uciepcus ¥ pa3pemaromas Cuia CIeKTpaIbHOTo Ipudopa. YTIoBas U TMHEHHAs AUCTIEPCHSI.

4.10. Audpakuus peHTreHOBCKUX Jiyueil. @opmyina Bynbda-bparros. [Ipumenenue nudpakiuu cBeTa.

4.11. EcrecTBeHHBIH U MOJSIPU30BAaHHBIN CBET. 3aKOH Maioca.

4.12. Ilonspu3zanys cBeTa IpU OTPAKEHUU U IPEJIOMIICHUU. 3aKoH bprocrepa.

4.13. IIBoitHoe nyuenpenomiuenue. [TonspusannonHeie IpUOOPHI.

4.14. BpauieHue MI0CKOCTU MONSApU3alUU B ONTUYECKH aKTUBHBIX CPEiax.

4.15. qucnepcus ceera. HopmanbHas 1 anHomanbHas qucnepcrs. OCHOBHBIE TIOJ0XKEHHS 3JIEKTPOHHON TEOpUHU AUCIIEPCUU CBETA.
4.16. Iornomenwue (adbcopodisa) ceera. Koapuunent normomienus. 3akox byrepa.

4.17. TemnoBoe U3Iy4eHHE U €TO OCHOBHBIE XapaKkTepucTUKH. [ToHATHE aOCOIIOTHO YEPHOTO Tena.

4.18. 3akonbl Kupxroga, Credana-bonsimana, Buna u Penes-/Ixunca.

4.19. KBanrosas npupoaa m3nyseHus. Popmymna [Tnanka. O0bsAcHEHIE 3aKOHOB TEIIOBOTO M3ITYIEHHS.

4.20. 3axonsl BHenHero (porodddexra. YpaBHenue Ditnmrreitna. KpacHas rpanuna gpotodddexra.

4.21. DHeprus u ummnyibc ¢poTtoHa. [laBineHue cBera.

4.22. D¢pdexr KomnroHa u ero aneMeHTapHas TEOpusl.

Pasznen 5. ®usuka aTomMa, aTOMHOTO pa U JIEMEHTAPHBIX YaCTHUL]

5.1. 3akOHOMEpPHOCTH B aTOMHBIX criekTpax. @opmyna banbmepa.

5.2. SlnepHas monens atoma Pesepdopaa. [Toctynarer bopa.

5.3. Teopus Bopa Bomopomomnono6Horo atoma. Hemocratku Teopuu bopa.

5.4. Tunotesa ne bpoitns. Aucpakiys 3IeKTPOHOB Ha KPUCTAIIAX.

5.5. HeoObrunble cBOlicTBa MUKpOYacTHIl. KOpITyCKyJISIpHO-BOJIHOBOM JIyaTi3M.

5.6. BomrHoBas ¢yHkms. YpasHenue llpeanarepa. CMBICT IICH-(QyHKITHH.

5.7. KBanTtoBanue sHeprud. IlonHas sHeprus 4acTULbL.

5.8. KBanTOBaHHE MOMEHTA UMITYJIbCA YACTHUIIBI.

5.9. [IpoxoxIeHHe YaCcTHIBI Yepe3 OTCHINAIBHEIH 0apbep. TyHHETbHBIN (P EKT.

5.10. AtoM BoJopoza B KBaHTOBOM MexaHuke. KBaHToBble uncia. [IoHATHE KPaTHOCTH BBIPOKICHUS SHEPIeTUUECKUX YPOBHEH.
5.11. IIpaBuno or6opa ¥ MPHHIHUI MUHIMYyMa SHepru. [Ipunnun [Taymu. Pactpenenenue 31eKTPOHOB 10 SHEPTeTHIECKUM
YPOBHSIM aToMa.

5.12. Monekynsl: XHMAYECKHUE CBSI3H, TIOHATHE 00 SHEPTeTHYECKAX YPOBHIX. MOJICKYIIpHBIE CTIEKTPHI.

5.13. CioHTaHHOE U BBIHYKACHHOE U3llyueHue. Jlazepsl.

5.14. OcHOBHBIE CBOWCTBA U CTPOEHUE ATOMHBIX SAEP.

5.15. DHeprus cBs3M sAAep, NePEKT MaCCHI.

5.16. SlnepHble CUITBI U UX CBOMCTBA.

5.17. PagroakTUBHOCTh. 3aKOH paMOaKTUBHOTO pacnaia

5.18. IlpaBuia paIuOaKTUBHOTO CMELICHUS, alb(a-, OeTa-pacai, raMMa-u3IydcHHe.

5.19. B3anmogeiicTBue 3apsyKEHHBIX YaCTHIl 1 MOHU3UPYIOIIETO U3ITyUYEHUS C BEIIECTBOM.

5.20. Tuns! ssnepHbIX peakuuil. Jenenue snep. Llennas peakius.

5.21. Snepuslii peakTop. ATOMHAs YIEKTPOCTAHLIUS.




5.22. TepmosaepHslit cuaTe3. [IpobiemMsl 1 MepCIEeKTUBL! YIPaBICHUS TEPMOSAECPHOIO CHHTE3A.
5.23. Kocmuueckue ay4yu. TUITBI KOCMUYECKHX JTy4EH.
5.24. Knaccuuxanus sIeMeHTapHBIX YaCTHI. XapaKTepUCTUKH JacTHIl. AHTHYacTHUIEL. KBapku. KBaHTH QyHIaMeHTaIBHBIX
B3auMoJieiicTBuii. CTaHAapTHAS MOJIENb.
5.25. TennoeMKkocTh KpucTajuioB. Teopus DiHmTeiina. Teopus Hebast. @OHOHBI.
5.26. KBaHTOBAasI TCOpHsI CBOOOTHBIX JIEKTPOHOB B METaJUIe. DIEKTPOHHBIH Ta3.

5.27. DHepreTHuecKue 30HbI B KpUCTAJUIaX. MeTaubl, JU3IEKTPUKU U TIOIYIIPOBOAHUKH B 30HHOM TEOPUHU TBEPIBIX TEI.
5.28. CobcTBeHHAs ¥ IPUMECHAS! TPOBOAUMOCTS TOTYIIPOBOAHUKOB.
5.29. KoHTaKTHBIE U TEPMORJIEKTPHUUECKHUE ABIEHHUS. [10yIpOBOAHUKOBBIE JUOABI U TPUOBL.

6.4. IlepeueHb BUIOB OIIEHOYHBIX CPEICTB

- OTYET I10 JTAOOPaTOPHEIM padoTaMm;

- BOTIPOCHI K JTa00OPaTOPHBIM padoTaMm;
- OTYET [0 TPAKTUYUCCKUM 3aHATHSAM;

- BOMPOCHI K MPAKTUYCCKUM 3aHSITHSIM;
- KOHTPOJIbHAs PadoTa;

- 9K3aMEeHAIMOHHBIE BOIIPOCHI

7. YAEBHO-METOJUYECKOE U THO®POPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

7.1. Pekomenayemas qutepatypa

7.1.1. OcHoBHasl TuTEpaTypa

ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. agpec
JI1. | Kum B, DJEeKTpOMarHeTu3M: Kypc JeKIUH Bbparck: bpI'VY, 26
1 | Konosainos 2016
H.IL., JleBut
JAN.
JI1. | Kum I.B., Mexannka. Kypc nexnuii.U.1: yueonoe | bpatck: bpl'V, 34
2 |Jleur J.1., |mocobme 2017
Maxpo N.T".
JI1. | Kum I.B., Mexanuka. Kypc neknuii.Y.2: yuebnoe | bpatck: bpl'Y, 35
3 |Jleur A.W., |mocobGue 2017
Maxpo N.T".
JI1. | Capura M. OnTuka. KBantoBast mpuposa HoBocubupck: 1 http://biblioclub.ru/index.php?
4 |IL U3Ty4eHUs. DJIEMEHTHI KBAHTOBOM HoBocubupckuii page=book&id=576506
MexaHuKd. OCHOBBI (PU3UKH TBEPIOTO rOCYAapCTBCHHBI
Tena. SnepHas pusnka: yaeOHoe W TEXHUYECKHMA
mnocobue YHHUBEPCHUTET,
2018
JI1. | Peaxun HO. Kypc ¢usuku: 6a30Bblit Kype JTeKInii: Mocksa|bepnuH: 1 http://biblioclub.ru/index.php?
5 |H, KypC JICKIUH (JICKIINs) Jupexr-Menua, page=book&id=575457
Boponuuxun 2020
C.T.
7.1.2. lonoJHUTeIbHAS TUTEPATypa
ABTOpBHI, 3arinaBue W3znarenscTBO, Koi-Bo On. aapec
JI2. | CaBenbeB Kypc obmeit puszuxu. B 5 1. T.2. CaHKT- 5
1 |HU.B. DIEKTPUUECTBO M MarHeTH3M: yueonoe | IletepOypr :
mocobue Jlans, 2011
JI2. |Kum I.B., ®msnka. MonexymspHas Gpu3nka u Bbparck: bpI'VY, 120
2 |Maxpo U.T'., [TepmonuHamuKa: 1ab0paTOPHBIHA 2014
Kponoror MPaKTHKYM
AA., Areesa
E.T.
JI2. | Kum JI.B., ®usnka. DNeKTPHIECTBO U bparck: bpI'VY, 91
3 [Kponoror aneKTpoMarHeTusMm: JlaboparopHsbIit 2016
AA, Maxpo |mpakTukym
nr.
JI2. |Kum I.B., ®wusnka. Mexanuka: JlabopaTtopHsIi Bbparck: bpI'VY, 169
4 |Kpomoros MIPAKTUKYM 2016
A.A., Maxpo

nr.




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | Kum [I.B., ®usnka. DNeKTPHIECTBO U Bparck: bpl'Y, 1 http://ecat.brstu.ru/catalog/Yuebus1e%
5 |Maxpo U.I'., |3iekTpoMarHeTu3M: NpakTHKYM 2019 20u%?20y4e6H0-MeToguueckue o
Kponotos 20mocobus/duzuka/Pu3nuka. neKTpH
AA., AreeBa qecTB0%20n%
E.T, 20snexrpomaruetu3m. I Ipakrtuxym.201
MeBeneBa 9.PDF
o.n.
JI2. | KuMm 1.6, ®dusnka. Mexanuka: JlabopaTOpHBIit Bparck: bpI'Y, 1 http://ecat.brstu.ru/catalog/Yaeonn1e%
6 | Kpomotos IIPAKTUKYM 2016 20u%20y4ebH0-MeToqIecKre Yo
A.A., Maxpo 20nocoous/Puzuka/Kum%201.5.%
nr. 20du3uka.Mexannka.JIab.mpakTHKyM
.2016.pdf
JI2. | I'puropses ®u3rka aToMa U AaTOMHBIX SIBJICHHUH: Mockaa: 1 http://biblioclub.ru/index.php?
7 |10.M., yuebHoe nmocobue DU3MATIHNT, page=book&id=457657
Kporukun U. 2015
C.
7.1.3. Metoauueckue pa3padoTrku
ABTOpBI, 3arnaBue W3narensctBo, | Kon-Bo On. agpec
JI3. | Kum J1.B., ®usnka: Meroaudaeckne yKka3aHus U Bparck: BpIl'Y, 1 http://ecat.brstu.ru/catalog/Yue6nb1e%
1 |Kpomoros KOHTpOJbHBIE 3aJaHus it OakanaspoB 2013 20u%20y4ebH0-MeToqUIeCcKHE Yo
A.A., Maxpo |[3a04uHOl (OPMBI 00yUEHHS 20nocoous/duzuka/dm3uka.MY %
W.T., JleBuT |TexHHUYECKUX MPODHUICH 20u%20xonTp.%203ana011%20111%
AN 20300%20texH.%
20namnpasnennii.2013.pdf
JI3. | Pyna C.C., ®uznka. OnTHKA: METOIUYECKUE Bparck: bpl'Y, 38
2 |AreeBa E.T., [yxazaHus no mabopaTopHBEIM paboTaM 2016
Maxpo U.T'.
JI3. | Kmm [1.B., du3nka: yaeOHO-MEeTOANIECKOe Bparck: bpl'Y, 1 https://ecat.brstu.ru/catalog/Yae6usre
3 [Maxpo N.I'., |mocobue 2021 %20u%?20y4e6H0-MeToauueckue%o
Jlesut JI.1., 20nocobus/duzuka/duznka. YMIL.20
Mengenesa 21.pdf
o.n,
Koumapckas
O.C.
7.2. Ilepeuenb pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH "UHTepHeT"
D1 | DnexrponHas bubamoreka bpl'y http://ecat.brstu.ru/catalog
7.3.1 Ilepeyenb NpOrpaMMHOro odecneyeHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2 | Adobe Acrobat Reader DC
7.3.1.3 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.2 IlepeuyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | Uadopmanmonnas cucteMa "EnuHoe okHO JOCTyna kK 00pa3oBaTeIbHBIM pecypcam”
7.3.2.2 | Onekrponnas oudmuoreka bpl'yY
7.3.2.3 | DnexrpoHHsbIii Karanor oudnuoreku bpl'yY
7.3.2.4 | «YHuBepcuTeTcKkas 6ubnuoreka online»
7.3.2.5 | U3parenscTtBO "JIaHb" NEKTPOHHO-OMOINOTEUHAS CHUCTEMA
8. MATEPUAJIBHO-TEXHHYECKOE OBECINEYEHHUE JUCIUIIJIMHbI (MO A YJIS)
Aynmutopus Hasnauernue OcHaleHue ay IuTOPHN Bup zansTus
2319 VYuebHas ayauTopust OcHoBHOE 000pyI0BaHHE: Jlex

(MybTHMEIUHHBIHN KI1acc)

YCKOpEHUEMY;

KaTyIIKN»;

- mabopartopHas ycTaHoBKa «buonpusma ®Openensy;
- mabopaTopHas ycTaHOBKa «BpamaTensHoe IBIKEHHE ¢ pPABHOMEPHBIM

- 1abopaTopHas ycTaHOBKa «3akoH Maiocay;
- nabopaTopHas ycraHoBKa «3akoH Credana-bonbimanay;
- mabopatopHas ycraHoBKa «3akoH Dapanes»;
- 1abopaTopHas yCTaHOBKa «3apsiika U pa3psKa KOHASHCATOpay;

- nabopatopHas ycTaHOBKa «JIMHEHbIE CEKTPHI CO CIIEKTPOMEHTOM
HHU3KOTO Pa3peIeHus»;
- mabopaTopHas ycTaHOBKa « MarHUTHOE TT0JIe IIMINHIPHIECKON

- maboparopHasl ycTaHOBKa «HakIOHHAS IIOCKOCTHY;
- mabopatopHas yctaHoBKa «I[10BEpXHOCTHOE HATSKCHUEY;




- mabopatopHas ycraHoBka «IIpocTsle rapMOHHYECKHE KOIeOaHUs»;
- 1abopaTopHas ycTaHOBKa « PaBHOYCKOpPEHHOE JIBHXKEHUEY;

- naboparopHas ycranoBka «Cruta JlopeHnay;

- 1abopaTopHas yCTAaHOBKA « Y PaBHEHHE JIMH3bDY;

- 3epkasio OpeHens Ha HOXKKE;

- MOOWIIbHAS 3eJIeHasl JOCKa Bpararomascs — 1mr.;

- KOMIUIEKT JUIs IPAaKTHKyMa [0 MEeXaHUKe(BKIII0YaeT 4 paboThI IO
MEXaHHUKe TOCTYNaTeIbHOTO IBIDKECHI);

- KOMIUIEKT JUTSl IPAaKTHKyMa 10 MOJIEKYJISIpHOH (H3nKe(BKIIOYaeT 3
PpabOoThI IO TEIIOBBIM SIBICHUSIM M Ta30BBIM 3aKOHAM);

- KOMIUIEKT JUIsl IPAaKTHKyMa MO JIeKTpuIecTBY(BKIoUaeT 4 paboTsl 1Mo
JNEKTPOJUHAMHUKE);

- KOMILIEKT AJIsl IPAaKTHKyMa MO ONTHKE(BKIIOYaeT 4 paboTHI 110
TeOMETPUIECKON M BOJIHOBOH OITHKE);

- nHTEepaKkTUBHEIM quctuieit Teachtouch 82 (new);

- nasepHblil npunTep Samsung «CLX-3305»;

- [IKaJIa JICKTPOMArHUTHBIX U3ITy4eHHUH;

- yHmaMeHTanbHbIe (U3NYECKHE TOCTOSIHHBIS(HATIISITHEIE IT0CO0Hs);
- HoyTOyKk Lenovo IdeaPad G5070 — 6 wt.;

- HOyTOYyK Fujitsu A512 —4 mr.;

- noptaruBHas [I9BM RayBook Bi149 — 2 mr.;

VYueGHast MeOens:

- KOMILIEKT Mebenu (ocaiouHbIX MecT) — 16/12 mr.;

- KOMIUTEKT Mebenu (TocagouHbix MecT/APM) ot mpenofaBatesst —
1/1 wr.;

- [IK: AMD Athlon64x2 50002x1Gb 250Gb DVD-RW 350 Wkb/mouse
- MonuTtop TepMuHan Samsung 943N

- KOMILIEKT Mebenu (mocanouHbix Mmect/APM) nis nabopanra — 1/1 mT.

2321

JlaGopaTopusi ONTHUKH
(U3UKH TBEpAOTO Tea

OcHOBHOE 0060pyI0BaHME:

- ycraHoBka MYK-0;

- criekTpaneHbi anmapat CITEKTP;

-010K amIiepMeTpa-BoabT™MeTpa AB1;

- Mukpockonr MbY-4A;

-MpoMeTp ¢ ucuesaromei Hutsro OITNP-9;

- JIATP; namma ®JI 74011;

- Bart™eTp /1b39;

-MOHOXpoMaTop YM-2;

- YO namma;

- poTosnement ncrounnk nuranus UIIC1;

- BosbT™MeTp B7-35;

-nonsipuckon CM-3;

-caxapumerp RL-2."

JomnonHuTensHo:

- MenoBas Jjocka - 1.

VYueGHast MeOens:

- KOMILJICKT MeOesu (1ocaouHbIX MecT) -18 1.
- KOMITIEKT MeOenu (I0calouHbIX MECT) AJIS MpernoaBarens - 1 mrT.

JIab

2322

JlaGopatopust MEXaHUKU
MOJICKYJIAPHOH HU3NKU

OcHOBHOE 000pyI0BaHHE:

- YCTaHOBKa JJIsI OTIPEIeNICHHs TEIUIOEMKOCTEH ra3a MmetogoM Kiremana-
Jlezopma;

- FPM-07 — nns u3MepeHus yCKOpeHHs CBOOOIHOTO TaICHHUST;

- FPM-08 — n11s1 u3MepeHHs UMITyJIbca U MEXaHUUECKOU SHEepruy;
- FPM-09 — s onpeienieHust CKOPOCTH ITOJIETA ITyJIH;

- FPM-15 — mastauk O6epOeka;

- FPM-07 — HaKJIOHHBII MasTHUK;

- FPM-03 — masTHHK MakcBeiia;-

- FPM-05 — kpyTWIbHBIN MAasTHUK C MIJUTHCEKYHIOMEPOM;

- FPM-06 — yHUBepcanbHbIil MasTHUK;

- anextpudeckas mmtka DI1I11-0;

- FPM-10;

-3ByKOBoO# reneparop 1'3-109;

- ocryutorpag H3013;

-T€HepaTop CUTHAJIOB HU3KOYaCTOTHBIN [3-102;

- ocmutorpad H3013.

JlonoHUTEIBHO:

- MenoBast ocka - 1 mT.

YueOnas meOenb:

- KOMIUIEKT MeOeny (II0CagouHbIX MecT) - 20 mT.

- KOMIUIEKT Me0Oeny (II0CaIouHbIX MECT) IS IIperoaBaTens - 1 IiT.

JIab

2323

JlaGopaTopusi 2IeKTpHIecTBa
U 3JIEKTPOMarHeTu3Ma

OcHoBHOE 000pyIOBaHHUE:
-MarasuH conportusnenus MCP-60;
- ranibBaHoMeTp M45MOM3;

JIa6




- peoctat PCIT;

- octwsutorpad C1-73;

- peoctat PCII 500;

- MarasuH eMkoctei P5025;

- peoctat PCII 1280;

- BosbT™MeTp B7-35;

- a11. ocimiutorpad YIIM;
-uctounuk ruranus AI'AT,
-amrepmertp O514;

- TaHT€HCTaJIbBAaHOMETP,

- peoctat PCII 33;

- BonbT™MeTp B7-35;

- BOoIbTMETp O 58;

- yctranoBka FPM-01;
-ocmutorpag C1-75;

- re"eparop JI 31;

- BoneT™MeTp B7-35;

-reHeparop cursaios [3-102;
-IIUTKa nekrpudeckas OI111-0;
- MarasuH emkoctu P5025;
-ocummtorpad H3013, C1-68.
JlonoHUTEIBHO:

- MenoBas Jocka - 1 mr.

Y4eOHas MeOeb:

- KOMIUIEKT MeOeny (II0CagodHbIX MecT) -20  mT.
- KOMIUIEKT Me0Oeny (II0CagouHbIX MECT) s IperoaaBaTens - 1 IT.

2201 yuTanpHbli 3a1 Nel Kommuiext Mebenu (TTocaouHbIX MeCT) Cp
Crennaxu

Kommuiexkt Mebenu (11ocafouHbIX MeCT) I OubiInoTekaps
BeicTaBouHbIe mIKagbl

MK i5-2500/H67/4Gb (MmouuTop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mt.)

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCA 110 OCBOEHHIO JUCIMITJIMHBI (MO YJIA)

HucrmmminHa «Pu3ukay HampaBieHa Ha (OpMUpPOBaHHE 0a3bl IS H3YyUCHUS 00IIenpodecCHOHATBHBIX U CTICIIHATBHBIX
JUCIUITINH, (GOPMHUPOBAHHUE IIETIOCTHOTO MPEACTABICHHS O (PU3NIECKIX 3aKOHAX OKPY’KAIOIIETO MHpPAa B MIX €IWHCTBE H
B3aUMOCBSI3H, 3HAKOMCTBO C HAyYHBIMH METOAaMH MO3HAaHUS, ((OPMUPOBAHUE y 00YHAIOIIUXCS MOJIMHHO HAYYHOTO
MHPOBO33PEHHUS, IPUMCHEHHE MTOJIOKEHUN (PyHIaMEHTAIBHON (GU3UKH PU CO3IAHUHU U Peai3allii HOBBIX TEXHOJIOTUH B
npodeccHoHaNbHOM NeITeTbHOCTH.

Wzyuenne qucrmmmebl « Du3nkay npeaycMaTpUBAeT:

- JIEKIHH;

- mabopaTopHbIC PaObOTHI;

- IPaKTHIECKUE 3aHATH,;

- KOHTPOJIBHYIO PaboTy;

- CAMOCTOSITEIIBHYIO PadoTy;

- DK3aMeH.

B xone ocBoenus paznena 1 «Pasmen 1. Mexanuka» o0ydaromuecst JOJKHBI yICHUTh OCHOBEI KHHEMATHKH MOCTYIIaTEIbHOTO U
BPAIIATEIBHOIO IBM)KCHNUS, TMHAMUKY MPSIMOJIHHEHHOTO M KPUBOJIMHEWHOTO JBIDKCHUS, Ae(OpMAaIMu Tell, 3aKOH [ 'yka, TMHAMUKI
BpAIIaTeIBHOTO JIBIKCHNS, 3aKOHOB COXPAHCHHSI, MEXaHHMYECKUX KOJICOaHHUI 1 BOJH, a TAK)KE MEXaHUKH KUAKOCTCH U Ia30B.

B xoze ocBoenust paznena 2 «MomnekynsapHas pU3uKa U TEPMOINHAMUKAY) 00yUJaIOIIAECs TOJKHBI YSICHATh OCHOBBI
TEePMOANHAMUKH, SHTPOIHH, CTATUCTHYECKON (DU3UKHU,IBICHUH epeHoca B TEPMOAUHAMIUECKHA HEPABHOBECHBIX CUCTEMAX, a
TaKKe MOJICKYJISIPHOI (DU3UKH.

B xone ocBoeHus pazaena 3 «DIEKTpOMarHeTH3MY 00yJaroIIiecs TODKHBI 03HAKOMUTECS ¢ OHATHAMU: IEKTPHYECKOE TI0JTe,
NEKTPUIECKUH MOTEHIMAI, paboTa CHII MEKTPOCTATHIECKOTO IOJIS, HOCTOSHHBIN 1 IIePEMEHHBIH MEKTPUIECKUH TOK, MATHUTHOE
TI0JI€ U DJIEKTPOMAarHUTHBIE SIBICHUSL.

B xone ocBoeHust pazaena 4 «OnTuka» 00ydJaroniuecs JODKHEI YSICHUTh OCHOBBI HHTEp(hepeHINH U qu(paKIun cBeTa,
TOJAPHU3AINA U AUCIIEPCHH CBETA, a TAK)KE 3aKOHBI TEIIOBOTO M3TyIeHHS B BUABI (oTO3(DDeKTa.

B xone ocBoenus pasnena 5 «dusnka aToMa, aTOMHOTO S[pa U SIEMEHTapHBIX YaCTUI» 00YYaOMIUeCs JOJIKHBI YICHUTh OCHOBEI
(u3MKa aTOMOB U MOJICKYJI, SIACPHBIX CHJI M PaANOAKTHBHOCTH, SICPHOM SHEPTeTHKHU, TEPMOSICPHBIX peakuuil U pU3NKH TBEPIOro
Tena.

B nponecce mpoBeneHus 1a00PaTOPHBIX PadOT, MPAKTHUCCKUX 3aHATHIH, IPOUCXOINT 3aKpEIUICHHE 3HAHIH, YMEHUH 1 HABBIKOB
BBISIBIICHHSI HAYYHBIX TPOOJIeM MPeAMETHOM 001aCTH U UCTIONIB30BaHMS aA€KBaTHBIX METOIOB JUIS UX PELICHUS C UCIOIb30BaHUEM
TPUEMOB U METOJIOB PEIICHHsI KOHKPETHBIX PON3BOICTBEHHBIX 3314 HAa OCHOBE aHAIIN3a (PU3NYCCKHX SBICHHH.

[Ipu BBIMONTHEHNH KOHTPOJIBHON paboTHI CIeayeT HONyYHTh HHANBUYaIbHOE 3aJaHUe, 3aIIicaTh YCIOBHE 334, PeIICHHE, B TEX
ClTy4asix, KOT/Ia 3TO BO3MOXKHO CJIENIaTh YePTEXK, BHIIIOJIHUTE BEIUUCICHNUS, IPOBEPKY SAWHHI] H3MEPEHHH U 3aIMCaTh OTBET.
PexoMeHyemblil 00beM KOHTPOJIBHON paboThI: 2...3 pyKONUCHBIX JicTa. BeinonHsercs Ha 6ymare hopmata A4 ¢ TUTYIBHBIM
JIFCTOM.

Berinaua 3aganus, IpreM KOHTPOJIBHBIX paboT MPOBOANUTCSA B COOTBETCTBUH C KaJE€HAAPHBIM yUeOHBIM Ipa(uKOM.

IIpu MOATOTOBKE K 9K3aMEHY peKOMEHayeTcs 0c000e BHUMAHUE YAETIUTh BOIIPOCaM OCHOBHBIX Pa3JIesIoB Kypca.

ITpu oopmiteHHN KOHTPOJIBHOH PabOTHI CIIeTyeT MPUACPKUBATHCS PEKOMEHIOBAHHOH MTOCIEOBATEIIEHOCTH BBIIOTHEHUS 1
CTPYKTYPBI HHAWBHAYAJIBHOTO 3aIaHMS JUTS 3aKPEIICHHUS 3HAaHWH B PEIIeHUH KOHKPETHBIX 3a/1a4.




CaMocCTOSITeNTBHY IO Pab0Ty HEOOXOAUMO HAYMHATE C O3HAKOMIICHHS C IIPEATI0KEHHOH OCHOBHOH U TOMOIHUTEIBHON TUTEpaTypoit
JUISL IOCIIEIYIOIIET0 PACCMOTPEHUSI BOIIPOCOB, CBSI3aHHBIX C MPO(ECCHOHAIBHON JIEITEIbHOCTBIO.

IIpexycMoTpeHO MpoBeICHNE AyAUTOPHBIX 3aHATHH B MHTEPAKTHBHON, aKTHBHOH, MHHOBAITOHHON ()OopMax ¢ AUCKyCCHeH B
COYETaHUH C BHEAYAUTOPHOH paboTOi.
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