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IHHJIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUA 110 IMCHUIIVIMHE

DopmupyeMble KOMIETEHITNH
TpeOoBanHuUs K pe3ybTaraMm 00yIeHHS
Ne | Koxa komnerennuu | Kommerenmus
O6menpodeccuoHaabHbIE
1 OIIK-4 Cnocoben ananu3upoBath | B pe3ynbrare ocBOeHMS TUCHUILIIMHEI
(U3HYECKYIO CYIIIHOCTh o0y4aronmiics 10mKeH
SIBJICHUM U MPOLIECCOB, 3HATh: OCHOBHBIC (PH3HUECCKUE SBICHUS,
JIeXKAlUX B OCHOBE byHIaMeHTalIbHbIE TOHSTHUS, 3aKOHBI 1
(YHKITMOHUPOBAHHS TEOPUH KJIACCUYECKOU U COBPEMEHHOMN
MUKPOAJIEKTPOHHOU buzuky.
TEXHUKH, TIPAMEHSTh YMeTb: IpUMEHSTh OTyYEeHHbIEC 3HAHUS 110
OCHOBHBIE (hH3UYECKUE buzuKe npu U3y4eHUH APYTUX JTUCIUILINH,
3aKOHBI U MOJIEIH JIJIst BBIJICJIATH KOHKPETHOE (PU3NIECKOE
pelieHus 3a1a4 CoJiepKaHKe B MPUKIIAJIHBIX 3a/1a4ax
pogeCcCHOHATLHOM pohecCHOHATBHON AEATEITbHOCTH.
NEATETbHOCTH. Baagers: COBpeMEHHOM HAy4YHON
anmnapaTypoi, HaBbIKaMU BEICHUS
(U3NYECKOro HKCIEPHUMEHTA.

1. MECTO JUCIHUIIJINHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBbI
CozepaHue TUCIHUIUIMHBI OCHOBBIBAETCS U SIBJISIETCS JIOTMYECKUM MPOJIOHKEHUEM
CIEIYIOMMNX AUCIUATUINH:

No HaumeHoBaHue TUCIIUIUIMHBI (MOIYIIS)

1 | Maremartuka

Co,uepn(aHI/Ie JUCHUIUINHBI CIIYKUT OCHOBOM AJE1 U3YUCHHA CICAYIOIUX TUCHUILINH:

No HaumeHoBaHMe TUCITUIUIMHBI (MOTYIIS)

3JI€KTpOTCXHI/IKa, OJICKTPOHUKA U CXCMOTCXHHKA

OcHoBbI HTHGOPMAITMOHHON O€30MTaCHOCTH

1

2

3 | OBM u nepudepuiinbie ycTpoiicTBa

4 | TeopeTruecKue OCHOBBI AIEKTPOTEXHUKH




2. OBBEM JUCHUIIINHBI
OO6111as TpyA0€MKOCTh AUCHMILIMHBI cOCTaBisgeT 9 3a4. enuHull, 324 gacos.

3. COAEP)KAHUE JUCHUITJIMHBI

3.1. HaumeHoBaHue TeM, UX coJepKaHNe H 00beM

Bun yuebHo# paboThl Bcero wacoB | Cemectp Ne 1 Cemectp Ne 2
OO01mas TpyI0eMKOCTh TUCIUTUTHHBI, 4ac 324 170 154
KoHnrtakTHas pabota (ayaquTopHbBIE 161 85 76
3aHATHUA), B T.4U.:
JIEKIIUA 68 34 34
n1abopaTopHbIe 68 34 34
MIPAKTUYECKHE 17 17 -
CamocTosTenpHas paboTa CTYACHTOB, 163 85 78
B TOM YHCJIE:
KypcoBoii nmpoekr - - -
KypcoBas pabora - - -
PacuerHO-Tpaduueckoe 3amanue - - -
NuauBuayanbHOE JOMAIIHEE 3a/IJaHue 18 18 -
Jlpyeue 6uovli camocmosamenvHol pabomoi 145 67 78
dopma IpoMeKyToUHas ATTECTAIUS 36 3auer DKk3aMeH
(3auer, 3K3aMeH) 36

Kype 1, Cemectp Nel
O0BeM Ha TeMaTHUYECKUI pa3ien, 9ac
K-Bo
Ne [paxTryec- Jlabopa- Camocro-
HaumenoBanue MOOyJIst JICKITUOHHBIX
n/n 4aCOB KHC U 1p. TOPHBIC ATCJIbHas
3aHATHA 3aHATHA pa60Ta
1 2 3 4 5 6

Monynb 1 | DieMeHThl KHHEMATUKH 2 1 2 5

JluHamMKKa MaTepualbHON TOYKU 2 2 4 4
Mopaynbs 2 | ¥ IOCTyNaTeNbHOTO ABHKCHUS

TBEPAOrO Tena

Nmnynsc. Buael sHeprun. 2 1 2 4
Mogyns 3

Pa6ota, momtaocTs, KIT/]
Monyne 4 | MexaHuka TBEpAOIO TeNa 2 1 6 4
Monynb 5 | DneMeHThl MEXaHUKH KUJIKOCTH 2 1 - 4

DNEeMEHTHI CelUalbHON TEOPUHU 1 1 - 3
Monyib 6 1 p

OTHOCHUTEIIbHOCTH

OcHOBHBIE 3aKOHBI UAEATBHOTO 2 1 2 4
Monyns 7

rasa
Mopnyns 8 | SIBnenus nepeHoca 1 1 2 5

[lepBoe Hauano TEpMOIMHAMUKU 2 1 2 4
Monynb 9 | 1 ero NIpuMEeHEeHHE K Pa3IMYHbIM

M30IpoIeccam

Bropoe u TpeThe Havana 2 1 2 4
Moayns 10 | tepmonnHaMuku. TermoBbie

MAIIHHbI

PeanpHbIe Ta3bl, )KUIKOCTH U 2 1 2 4
Monayins 11

TBEpAbIE Tela

DeKTpUUYECKOE MOJIe B BAKyyMe 4 1 2 4
Monayns 12 P

Y B BEIIECTBE




Moty 13 [TocTOSTHHBIN MIEKTPUUECKUIA 2 1 2 4
TOK
Moty 14 DIEeKTPpUYECKHE TOKH B 2 1 2 4
METaJuIaxX, BAKyyMe M razax
MaruutHoe nosne. fIBieHue 4 1 2 5
Monyinsb 15 o
ANEKTPOMArHUTHOW WHIYKITHH
Mopynb 16 | MarHuTHbIE CBOMCTBA BEIIECTBA 2 1 2 5
34 17 34 67
Kypcl, Cemectp Ne
L 3 4 5 6
Moayns 17 | OcHOBBI Teopun MakcBesia 2 - - 6
JUISL DJIEKTPOMArHUTHOTO TOJISt
Monyns 18 | Mexanuueckue u 4 - - 6
AJIEKTPOMArHUTHBIE KOJICOaHHS
Monyns 19 | [lepemeHHBIH TOK 2 - - 5)
Monynb 20 | Yipyrue u 31eKTpOMarHuTHbIE 2 - - 6
BOJIHBI
Mopynp 21 | DnemMeHThl FeOMETPUUECKOM - - - 2
OIITHUKH
Monyns 22 | Untepdepenuus cBera 2 - 4 5
Monyns 23 | Audpaxius cBera 2 - 4 5)
Monyns 24 | Tlonsipusanus cBeta 2 - 4 5
Monyns 25 | KBanToBast mpuposa 2 - 6 5
W3ITy4eHus
Monyie 26 | BzaumoeiicTeue 2 - 8 5
ANEKTPOMArHUTHBIX BOJIH C
BEIIECTBOM
Mogyns 27 | Teopust atoma BoJiopoa 1o 2 - - 4
bopy
Mopynp 28 | DnemMeHThl KBaHTOBOM 3 - - 6
MEXaHHUKHU
Monyinb 29 | DeMeHTBI COBPEMEHHOM 2 - - 4
(U3HUKM aTOMOB U MOJIEKYII
Monynb 30 | Di1eMeHTBI KBaHTOBOM 1 - - 2
CTaTHCTUKH
Monynb 31 | DneMeHThl (PU3UKH TBEPJOTO 2 - 8 6
Tena
Monyinb 32 | DeMeHTbl aTOMHOTO Spa. 2 - - 3
PannoaktuBHOCTS. SnepHble
peaxkuuu
Monynb 33 | DneMeHThl GU3UKU 2 - - 3
AJIEMEHTAPHBIX YACTHII
34 - 34 78




3.2. Conep:xaHue NPAKTHYECKUX (CEMHHAPCKHUX) 3aHATHIA

No HaumenoBanue K-Bo K-so
i T R— Tema mpaxkTH4ecKoro (CeMHHApPCKOT0) 3aHATHUS 4ACOB 4acoB
CPC
Cemectp Ne 1
KunemaTtuka nocrynaresibHOTO IBHXKCHHS.
1 DinemedTsl kuHeMatuku | CBoOoaHOe nageHue tein. Kunemaruka 2 5
BpAIIATEIbHOTO JIBUKCHUS
Junamuka marepuanb- | JluHaMuKa moCTynaTelbHOTO ABHKEHUS
5 HOM TOYKH U ITOCTYIA- 5 5
TEIBHOTO JBUKCHHUS
TBEPJAOIO Tela
Nmnynsc. Buabl Nmrmrynbe. Mexannueckast pabora,
3 | onepruu. Pabora, MOILIHOCTb, BUJIbI MEXaHUYECKON YHEPIUH. 2 5
Mo1HocTh, KITJ] KII/I, cBsi3b pabOTHI ¥ SHEPTUH
4 Mexanuka TBEpAOTO KunemaTuka u AMHaMHKa TBEPIOIO Tejla 5 5
Tena
DNEeMEHTbl MEXaHUKH Mexanuka xxuaxocteil. [IpeoOpasoBanus
5 JKUJIKOCTH. DJIEMEHTEI Jlopenma. JIiuTenbHOCTh COOBITUH, ITTHHA 2 5
CTO TEJI B pa3HbIX CUCTEMax OTCYETa
OcHOBHBIE 3aKOHBI VYpaBuenus MenzaeneeBa-Knaneiipona.
g | MACAILHOTO rasa. MoutekynsipHO-KHHETHYECKAast TEOPHSI. 2 5
MonekynapHas ¢puszuka | OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM
Y TEPMOJIMHAMHKA TEOpPHUU. 3aKOHBI HJICAIBHOTO Ta3a
OcHoBbl 251eKTpocTaTuku. [IpoBogHUKY 1
DNeKTpOoCTaTHKA. JTUAJIEKTPUKU B IIOCTOSTHHOM
7 | DOeKTpUYecKHuil TOK anekTpudeckom nose. KonneHncaropsl. 3 5
CoennHeHMsI KOHJIEHCATOPOB. DHEPTus
3IEKTPUUYECKOTO TOJIS
OcHoBBI MarueTusMma. SIBieHue
8 | DuekTpoMarHeTusm . 2 5
ANEKTPOMArHUTHOW MHIYKIIHH
HUTOTI'O: 17 40
BCETI'O: 17 40
3.3. Coaep:xanue JJa0OPaTOPHBIX 3aHATHI
Kype 1, Cemectp Nel
Ne Ne pasnena IuCUUTIIHHEI HaumenoBanue nabopaTopHoil paboThI K-so
n/n (B cootBercTBHH € 11.5.1) 4acoB
1 0-1: O6paboTKa pe3ynbTaToB (PU3NIECKOTO 4
IKCIIEPUMEHTA
KunemaTtuka 1-1: OnpeneneHrie MOMEHTA HHEPITUH TEJ
2 MOCTYNaTEeIbHOTO U BpaIeHUs UIH 4
BpallaTeJIbHOTO 1-2: N3y4yeHne 3aKOHOB BpaliaTeIbHOTO
JIBUKCHUS JIBHKCHUS
1-8: U3y4yenwue 3aKk0HOB KoieOaHus
3 MaTeMaTU4eCKOro  (PU3NIECKOr0 MasiTHUKOB WITH 4
MexaHIIeCKHe KoleOas 1-9: Onpenenenune coOCTBEHHOTO MOMEHTA
WHEPLHHU TeJT METOJI0M (U3NYECKOT0 MasTHUKA
MexaHuka TBEpIOro Tena 1-4: Onpenenenre MOMEHTa UHEPLIUH TET
4 BpallleHus WIH 4

KPYTUJIbHBIX KOJIEOaHH

1-11: Onpenenenne Moy CABUTA IIPU IOMOILU




3aKOHBI COXpPaHEHHUS U 1-5: Coynapenue mapoB WIn
M3MEHEHUS B MEXAHUKE 1-6: 3yuenne 6auIMCTUUECKOTO MasiTHUKA

1-12: V3ydeHne 3ByKOBBIX KOJICOAHUM C

Mexanuueckue BOJIHBI
MTOMOIIIBIO AJIEKTPOHHOTO ocuuyuiorpada

2-2: OnpesiesieHne OTHOIICHUS TeTIOEMKOCTEH
ra3on WIn

2-4: Onpenenenue ko3P PUIIMEHTA BI3KOCTH
MmeTogoMm CTokca

MonekynapHas ¢pusuka

3-3: HccnenoBaHue 3JIeKTPUIECKOTO OIS C
MTOMOIIBIO AJIEKTPOIUTHUECKON BaHHBI WIIH
DneKTpocTaTHKa 3-5: Onpenenenue eMKOCTH KOHJIEHCATOPOB C
MIOMOUIbI0 OAJUITMCTUYECKOTO ralbBAHOMETPA WU
3-2: M3yuenue 37eKTPOHHOT0 ocuusuiorpada

3-10: Onpenenenue yneapHOTo 3apsiaa dJIEKTPOHA
METOJIOM MarHeTpoHa  WJIU

3-12: Omnpenenenue ropu30HTATBHOM

Marnetusm COCTaBIISOLIEH HANPSKEHHOCTH MAarHUTHOTO
noJist 3eMiu W

5-5: Onpenenenue remmnepatypsl Kiopu
(deppomarseTmka

UTOIO:

34

Kypc 1, Cemectp Ne 2

n/a

Ne paznena nucHuIIMHbBL

HaumeHnoBanue nabopaTopHoil paboThI
(B cootBetrcTBHH € 11.5.1)

K-Bo
JacoB

4-2: Onpenenenue paguyca KpUBU3HbBI
TUIOCKOBBIMYKJION JIMH3BI ¢ TOMOIIBIO KOJIEI]
Herotona W

4-3: Uzydenue muppakiiMOHHON peIeTKH iu
4-5: [TpoBepka 3axkoHa Mairoca win

Ontuka 4-6: OnpeneneHye KOHIEHTPALUHU caxapa B
pacTBOpe C MOMOIIBI0 KPYTOBOTO MOJIIPIMETPA

10

4-7: Onpenenenue nocrostHuoit Credana-
bosbiimana WIn

4-8: OnpITHAs MPOBEPKA 3aKOHOB BHEIIIHETO
dboTtorddexra

5-1: Onpenenenue THNIA U IEpHOA
KPUCTAJTIMYECKON PEIIETKH BEIIeCTBa METOI0M
JU(PaKLUU 3JIEKTPOHOB

5-9: M3y4yenune moryipoBOTHUKOBOTO TUOA VI
5-7: 3yueHue TeMiiepaTypHOi 3aBUCUMOCTH
dusnka TBEPAOTO Tea COTIPOTHUBIICHUS TTOTYITPOBOTHUKOB U
ompesieNieHue YHEPT UK aKTUBAIIMU WK

5-6: Uzyuenue r¢dexra Xomna

5-8: N3y4yeHue 3aBUCUMOCTH
AIIEKTPOTPOBOTHOCTH MOIYIIPOBOIHUKOB OT
HAIMPsPKCHHOCTH IOJIA U TEMIICPATYPhI

UTOroO:

34




4. ®OHJ OHEHOYHBIX CPEACTB IJIs IPOBEJAEHUA TEKYILIEI'O
KOHTPOJISI YCOEBAEMOCTH, TIPOMEXYTOYHOM ATTECTALIMU IO
HNTOI'AM OCBOEHUA JIMCIAITJIMHBI

4.1. IlepeyeHb KOHTPOJIHLHBIX BONPOCOB (THIOBBIX 3a1aHNUIH)

Ne HanmeHnoBanue o
ConeprxkaHue BOIPOCOB (TUIIOBBIX 3aaHU)
n/m | pasjena JUCIUILTTHBI
1 2 3
1 cemecTp
1 Mexannueckoe nBrxeHue. Cucrema oTcyeTa, CUCTEMbI KOOPIMHAT.
ITepemenienue, TpaekTopus, myTb. CKOPOCTb. Y CKOpEHHE
KunemaTtuka [IpsiMonuHetHOEe U KpUBOJIMHENHHOE IBMKeHUe. Kunemarnka
2 BpallaTeJbHOro BMKeHus. Kunemarnueckue ypaBHEHUs
JIBUKCHUS
3 Knaccuueckast nunamuka gactuil. [loHsTHE COCTOSTHUS YaCTHUIIHI B
KJlaccuueckoi Mexanuke. OCHOBHas 3a/1a4a IMHAMUKH
Ilepsbiit 3akoH HproToHa. MIHEpLIHanbHBIE CUCTEMBI OTCYETA
JTunamuka Macca u umnynsc tena. Bropoii 3akon HetoToHa. YpaBHeHue
JIBUKCHUS
5 Tperuii 3akon Heiorona. [Tonsitue o MexaHn4eckoi cucTeme.
NMitynbC critbl M1 UMITYJIBC TETIA
7 3aKOH COXpaHEHHs UMITYJIbCA Tela U CUCTEMBI Tell
5 CneunanbHas Teopusi | [Ipunnun oTHOcuTensHOCTH [ amunes
OTHOCHUTEJIbHOCTH
9 Vrpyrue cuibl
10 Cunbl TpeHHsI
11 Cuuta TSKeCTH U Bec
12 3akoHbl coxpaneHus. COXpaHSIOIMIMECs BEIUYUHBI 3aKOH
COXpaHEHHUs SHEPTUH
13 Kunernueckas sneprus u pabora. Padota
14 KoncepBartupubie cuibl. [loTeHnmanpHash SHEpPrus BO BHEIIHEM
10JIE CHUJI
15 [ToTeHnnanbHas SHEPTUS B3aUMOJICHCTBHS
16 Jlumanka OHeprus ynpyroit gedopMaiuu
17 Y ci10BHUSI paBHOBECUSI MEXAHUYECKOW CHCTEMBI
18 CoynapeHue aByx Tel
19 MomeHT cuiibl. MOMEHT UMITYJIbCa. 3aKOH COXPAaHEHHUSI MOMEHTA
UMITyJbCa
20 JIBm>xeHue B IEHTPAJILHOM TI0JIE CHJI. 3a7ada JIBYX Tell
21 Heunnepuuanshble cuctemsl oTcuera. Cuiibl UHEPIUU
22 Llentpobesxnas cuna nnepuuu. Cuna Kopuonuca
23 3aKOHBI COXPAHECHHS B HEMHEPITHATBHBIX CHCTEMAX OTCUETA
24 Mexanuka TBeporo Tena. J[Buxenue teepaoro rtena. [Ipumenenue
3aKOHOB JAMHAMUKH TBEPAOIO Tella
o5 JBuxenue LIEHTPa MacC TBEPIOTo Tela. Bpaienue tena BOKpyr
BpamarensHoe HEMOJIBUYKHOM OCH
26 nBWKeHue TBepabix | MomeHT uHepuuu. [TonsiTHe 0 TeH30pe HHEPLUU
27 Tel Kunerndeckast sHEpPTUs Bpalalomerocsi TBEPAOTro Teja
28 Kunernyeckas 3Heprusi Tejia py MIOCKOM JIBUKEHUU
29 ITpuMeHeHrEe 3aKOHOB AMHAMUKH TBEPAOIO Tella
30 I'upockornel. 'mpockonmueckuit a3 dexT

3




CrnenuanbHasi Teopus OTHOCHTENIbHOCTH. [IpeobpazoBanus

31 Jlopenua. ['paHuiibl TPUMEHUMOCTH HBIOTOHOBCKON MEXaHHUKHU

32 IIpeoOpa3zoBaHme U CI0KEHHE CKOPOCTEH

33 PengtuBucTCKH1 UMITYNIBC. PEATUBUCTCKOE BBIPAYKEHHE IS
SHEPTUU

CreuunanbHas Teopus

34 OTHOCHTENLHOCTH [TpeoOpa3oBaHus UMITyJIBCA U SHEpIHH. B3aj/IMOCB$I3B Macchl U
SHEPruM Mokosi. YacTuipl ¢ HyJIeBoi Maccon

35 ['paBuTanus. 3aK0OH BCEMHUPHOTO TATOTEHUs. | paBUTAIIMOHHOE T10JIe

36 KocMmuueckne ckopoctu

37 [TpuaIMnI SxBUBasIeHTHOCTH. [loHATHE 00 00IIIEH Teopun
OTHOCHUTEJIBHOCTH

38 KonebarenbHoe nBmwxkenue. ['apMonnueckue KoaebaHus.
BekropHas nuarpamma

39 MasTHHUKY (MaTeMaTHYeCKUH, (PU3UIECKUI, 00OPOTHBII)

40 CrnosxeHue B3aUMHO NepHIEeHANKYIISIPHBIX KoJeOaHun

41 3aryxaromue konedanus. ABTokosne0anus. BeiHyK/IeHHbIE
kosneOanus. [lapameTpruueckuii pesoHaHc

Konebanus 1 BOJTHBI

42 CB0OOIHBIE 3aTyXa0IIKe KOeOaHus
Pacnipoctpanenue BOJIH B yIIpyrou cpenie. Y paBHEHUE IIOCKON U

43 cepuueckoit BosH. CKOPOCTh YIPYTHX BOJIH B TBEPAOH Cpejie.
Dddext Jlorrepa st 3BYKOBBIX BOJIH

44 OHeprus ynpyrou BOJIHbI

45 Crostunie Bonnbl. Konebanust crpynbsl. CKOpOCTh 3ByKa B ra3ax

16 Macca u pazmepsl MoJieKy. COCTOSIHUE TEPMOAMHAMUYECKOM
cucremsl. Temneparypa. TepmouHaMuyecKast IKala TEMIIEPATyp

47 YpaBHEHHE COCTOSAHUS WI€ATBLHOTO Ira3a

48 BHyTpeHHss SHEeprus TepMOIMHAMUYECKON CUCTEMBbI

49 [Tponecc. [TepBoe HavaI0 TEPMOTUHAMUKH

50 PaboTa, coBepmiaemast TeJI0M MpH U3MEHEHUH 00beMa

o1 BHYTpeHHsIs SHEPIHs U TEIUIOEMKOCTh UJICAaIbHOTO Ta3a

52 YpaBHeHHe aquadaThl H1ealbHOIO ra3a

53 [Tonutponuyeckue npoueccsl. Pabota, coBepiiaemas ra3oM npu
Pa3IMYHBIX IpoIeccax

54 MKT u Ban-nep-BaanbcoBckuii raz

55 TEPMOJUHAMUKA bapomerpuueckas popmyna

56 XapakTep TEIIOBOro ABMKEHUS MOJIEKYI. UHCII0 yIapoB MOJIEKYI
o creny. Onpenenenue [leppeHOM MOCTOSTHHON ABOTAIPO

57 CpenHsist 3HEpTUs MOJIEKYII

58 Pacnpenenenne Makcpesuia. DKcriepuMeHTaIbHAask IPOBEPKa 3aKOHA
pacnpenenenus Makcsenia

59 Pacnpenenenne bonbiimana

60 OHTponws. Beraucnenue sHTponun

61 ITepBoe Ha4anO TEPMOJUHAMUKHU

62 [Tukn Kapno

63 Bropoe Hauano TepMOAMHAMUKH
OTIMYHTENBHBIC YePTHI KPUCTAIUTMYECKOTO COCTOSHUSI.

64 Knaccugukarus kpucramioB. @uznyeckre THIB KPUCTATUTMYECKUX

TBeproe Teno peLIEeTOK
65 JledhexTsl B KpHuCcTaIIIaX
66 TennoeMKoCTh KPUCTAIIIOB
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Ctpoenue xuakocreil. [loBepxHocTHOE HaTsKeHUE. J[aBieHue moj

67 M30THYTOH NOBEPXHOCTBIO KUAKOCTU

68 SIBneHuns Ha rpaHuLe )KUJIKOCTU U TBEpAOro Tena. Kanwusipasle
SIBJICHUSI
Jlunun u TpyOku Toka. HepaspbIBHOCTH CTpyu. YpaBHEHHE

69 bepnymmm. icTedenue sXuIKOCTH U3 OTBepCTHs. TedeHue
JKUJKOCTU B KpYTJIon TpyoOe

70 Cunel BHyTpeHHero TpeHus. JlamuHapHoe u TypOyJIeHTHOE

SIBnenus nepenoca | TedeHUs. J|BUKEHUE TeIl B )KUJKOCTAX U Ta3ax

Hcnapenue u koHaeHcanus. PaBHoBecue KUAKOCTU U

71 HachllleHHOro napa. Kputnueckoe cocrosinue. [lepechiiieHHbIN
nap U neperperas xKuakocTs. [apnenue u kpucranauzanus.
VYpasaenue Knanelipona-Kiaysuyca. Jluarpamma coctossHus

79 Cpennsis nmuHA cBOOOHOTO MTpobera. Bs3kocTh razos.
VYnbTpapaspexeHHbie ra3sl. Dpdy3us

73 SBnenus nepenoca. Auddysus B razax

74 TennonpoBoAHOCTH ra3oB

2 cemecTp

75 OnekTpuueckuii 3apsa. 3akon Kynona. Dnektpuueckoe moe.
Hanpspokennocts noss. [lorenuuan

76 OHeprus B3auMOJEHCTBUS CUCTEMBI 3aps10B. CBA3b MEXKIY
HaIPSKEHHOCTBIO AIEKTPUUECKOT0 NO0JI U TOTEHIUAIOM

77 Junons. [lone cuctemsbl 3aps 0B Ha OOJIBIINX PACCTOSHUSIX

78 CaoiicTBa BeKTOpHBIX nosiel. L{upkynsauus u porop
AIIEKTPOCTATUYECKOTO MOJISI

79 Teopema ['aycca. Belunciaenue noJiel ¢ moMoIlbio TeopeMsl ['aycca

80 DneKTpocTaTHKa [Tonstpable U HEnosIpHbIE MOJIEKYbL. [lonspu3anus TU3IEeKTPUKOB.
[Tone BHyTpHu audnekTpuka. CerHeTodIeKTPUKU

81 OObemMHbIE U TOBEPXHOCTHBIE 3apsi/ibl. BekTop anexTpudeckoro
CMEIlIeHUs. Y CIIOBUS Ha TPaHMIIE JBYX AUAJIEKTPUKOB

82 Cuuibl, IEMCTBYIOIINE HA 3apsijl B IUDJIEKTPUKE

83 PaBHOBecue 3aps1/10B Ha MpoBoHUKE. [[pOBOIHNKY BO BHEIIHEM
IEKTPUYECKOM IoJIe. DIeKTpoeMKOoCcTh. KoHaeHcaTopsl

84 DHeprus 3apsHsKeHHOTO MTPOBOIHUKA. JHEPTHS 3apsKEHHOTO
KOHJEHCATOPa. DHEPIHUs MIEKTPUYECKOTO MOJIS

85 DIIEKTPUYECKUI TOK. Y paBHEHHE HENPEPBIBHOCTH
DNIEKTPOABMKYILAS CUJIA

o 3akoH Oma. ConpoTuBiieHUE TPOBOAHUKOB. 3aKOH OMa 11t

86 DNEKTPHUSCKUN TOK
HEOJIHOPOJHOI'0 y4acTKa LeNH

87 PasperBiennsie nienu. [lpasuia Kupxrodga

88 MomHoCTh TOKa. 3akoH J[xoyis-Jlenmna

89 B3aumogeiictBue TokoB. 3akoH buo-Capapa-Jlamnaca

90 [Tone nwxymerocs 3apsna. Cuna Jlopenna. 3akoH Ammepa.
MarautHoe B3aUMOJICHCTBUE KaK PENATUBUCTCKUN YD heKT

91 KoHTyp ¢ TOKOM B MAarHUTHOM I10JI€

92 MarnuTHoe nosue Pabora, coBepiiaemast mpu nepeMerieHny Toka B MarHUTHOM TIOJIE.
JluBepreHus 1 poTOp MArHUTHOTO TTOJIST

93 [Tone coneHoua u Topouaa

94 HamarnnumBanue marnervka. HanpsskeHHOCTh MAarHUTHOTO TOJIA.
Beluncnenne nosust B MarHeTuKax

1 2 3
95 MarnutHoe nosue VYcnoBus Ha TPaHULIE IBYX MAarHETUKOB
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96 MarnuToMexaHu4ecKue sIBICHUs

97 Bunael maraetukoB. JluamarserusMm. [Tapamaraetusm.
deppoMarHeTu3m

98 SIBieHUE PIEKTPOMArHUTHOW MHAYKIIMH. DICKTPOIBUKYIIAs CHIIA
UHAYKIIH

99 SIBnenue caMoMHIYKIUHU. TOK MPH 3aMBIKAaHUH U Pa3MbIKaHUH
uenu. Banmuas unayKuus

100 OHeprusi MarHUTHOTO NoJsl. PaboTa mepemMarHnunBaHus
dbeppoMarseTuka

101 Buxpesoe aniektpuueckoe nose. Tok cMeleHus. Y paBHEHUs
Makcaemia
JIBr>keHue 3apsHKeHHON YaCTHIIBI B OHOPOJIHOM MarHUTHOM TIOJIE.

102 OTKIIOHEHHE ABUKYIIMXCS 3apsSKEHHBIX YAaCTHILL JJIEKTPUUECKUM U

DJeKTpOMarHeTu3M

MarHUTHBIM TTOJISIMA
Ornpenenenue 3apsiia 1 Macchl AIeKTpoHa. Ornpeernenne

103 yIETBHOTO 3apsaa HOHOB. Macc-cekTporpadsl. Y cKkopuTenu
3apsDKEHHBIX YacTHUI]

104 [Tpupona HocuTenelt TOka B MeTaIax. JleMeHTapHast
KJIACCHYeCKast Teopus MeTauioB. Dd ekt Xoa
OnexkTpuueckuil Tok B razax. HecamocrositenbHas u

105 caMoCTOsITeNIbHAs: TPOBOAUMOCTH. Tieromuid paspsia. Jyrosoit
pa3psan. VickpoBoil 1 KOpoHHbIH pa3psasl. [1nazma

106 HoHn3anmoHHbIe KaMephl U CUCTUYUKU

107 BreinyxaeHnble anekTpuueckue konebanus. [lepeMenHblil Tok

108 KBaszucranuonapssie Toku. CBOOOIHBIE KOJIE€OaHUsI B KOHTYpe 0e3

DNEeKTPOMarHuTHhIE | AKTUBHOT'O CONIPOTUBIICHUS

109 Kose0aHus DJeKTpOMarHUTHBIEC BOJHBL. BoaHOBOE ypaBHEeHHE
3JIEKTPOMArHUTHOro nosis. Ilnockast anekTpoMarnuTHasi BOJIHA

110 DHeprus U UMITYJIbC 3JIEKTPOMAarHUTHBIX BOJIH

111 CgeroBas BosiHa. OTpa)keHHe U MPeIOMIIEHHE TUIOCKOM BOJIHBI Ha

['eomerpuueckas rpaHule ABYX JUIJIEKTPUKOB

112 OIITHKA CBeToBOM MOTOK. DOTOMETPUUECKUE BETUYUHBI U €TUHUIIBI

113 I'eomerpuyeckas ontuka. Tonkas nuH3a. [Ipunuun [roiirenca

114 Wnrepdepenius ceera. KorepentHocTh. CriocoObl HAOMI0IEHUS
UHTEepEpEHIIMU CBETA

115 WuTepdepenius cBeTa Npu OTPaskeHUU OT TOHKUX TIACTUHOK

116 Hudpakuus csera. [Ipunuun [olirenca-dpenens. 3oub1 Openens.
Hudpaxius Openens

117 Judpakuus Opaynrodepa. udpakiunonnas pemerka

118 Paspemraromas cuna 00beKTHBA

119 ["onorpadus

BonnoBas ontuka » »

120 [Tonsipuzanus ceera. EcTecTBeHHBIN U MOISPHU30BaHHBINA CBET

121 [Tonsipu3zanus npu OTpaXEHUU U NPETOMIIEHUN

122 BpaiieHne miocKoCTH NoJisipu3ainu

123 B3anmMoneiicTBre IIeKTPOMarHUTHBIX BOJIH C BEIIECTBOM.
Jucnepcus ceera

124 I'pynmoBas ckopocts. Da3zoBast CKOPOCTh

125 ITornomenue cBeta. PaccesHue csera

126 Oddexr BaBunora-Uepenkona

127 TennoBoe U3 IydeHuE

TennoBoe u3nydeHne
128 3akon Kupxroda. PaBHOoBeCHas IIIOTHOCTh SHEPTUU M3ITyUCHHS
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129 3akon Credana-bonbnmana. 3akon Buna
130 ®opmyna Penes-/xunca. @opmyna [lnanka. @OTOHBI
131 TopmosHoe peHTreHoBckoe u3nydenue. Pororddexr. OnbiT bote
132 Dddext Komnrona
3aKOHOMEPHOCTHU B aTOMHBIX criekTpax. Monens atoma Tommicona.
133 dusnka aToma
OnbITH IO paccestHUIO anb(a-yacTull. SnepHas MOaeIb aToMa
134 Atom Bopa [Tocrynatel bopa. [IpaBuso kBaHTOBaHUS KPYTrOBBIX OPOMUT.
p DJieMeHTapHas 0OpOBCKasi TEOPUs BOJOPOJHOTO aTOMa
135 I'mnoresa ne bpoiinsa. BoiaHoBbIE CBOKCTBA BEIIECTBA
136 . [Tpunuun neonpeneneHnoctu. Y pasuenue [lpenunrepa
BouiHOBBIE CBOMCTBA
137 qacTHIL KBanroBanue sHeprun. KBaHTOBaHME MOMEHTA UMITYJIbCA.
[IpuHuun cynepno3unumn
138 [TpoxokaeHre YacTHIl Yepe3 MOTEHINALHBIN Oapbep
139 ATtom Bopopoaa. CieKTphl MIEJIOYHBIX METAJIJIOB
140 [[InprHa crIeKTpaNbHBIX JUHUNA. MyJIBTUINIETHOCTh CLIEKTPOB U
CITMH 3JIEKTPOHA
Pe3ynbTn M MEXAHUYECKUI MOMEHT MHOTO3JIEKTPOHHOT O
141 ®dusuka aToma u Y pyro N P
aToma. MarHUTHBIA MOMEHT aTOMa
aTOMHOTO SApa
142 [Tpuniun [Maynu. Pacnpenenenue 3JIEKTPOHOB MO S3HEPTETHUECKUM
YPOBHSIM aTOMa
143 Ilepnonnueckas cucrema 3j1IeMeHTOB MeHieneeBa
144 BeIHyX1IeHHOE n3irydeHue. Jlazepbl
145 TBepaoe Teno Kpucrannnueckas peumerka. Maaexce Muinepa
TemnoeMKoCTh KpUcTaioB. Teopus TEMIOEMKOCTH DUHIITEHA.
146 TBepaoe Teno
Teopus Jle6as. DoHOHBI
Pacnipenenenns ®epmu-/upaka u boze-Diinmreitna. ®oToHHBIN 1
147 TBepaoe Teno peaed pMH-/Lup
(oHOHHBIH ra3pl. CBEpXTEKyUYeCTh
KBanToBast Teopusi CBOOOAHBIX AJIEKTPOHOB B METAJLIE.
148 Tsepnoe Teno >OP A P
DNEeKTPOHHBIN ra3. DHEPreTHYeCcKrue 30Hbl B KpUCTALIAX
DIIEKTPONPOBOTHOCTH METAIOB. CBEPXITPOBOIUMOCTb.
149 TBepaoe Teno POTIPOBOZL PXIIPOBOL
DIEKTPONPOBOJHOCTh MOJTYIPOBOJHUKOB
KoHTakTHBIE U TEpMOdJIEKTpUUECKHE sABJIeHUs. PaboTa BhIx0O/a.
150 TBepnoe Teno TepmoanekTpoHHast SMUCCUSL. DIEKTPOHHBIE TaMIibl. KoHTakTHas
Pa3HOCTh MOTEHIIUAIOB. Te€PMOIJICKTPUUECKHE SIBJICHUS
151 TBepaoe Teno [TomynmpoBOTHUKOBEIE TUOMBI M TPHOJIbL. BHyTpenHuit hotorddexr.
152 ®du3nka aToma u CocraB 1 XapaKTepUCTUKH aTOMHOTO siapa. Macca 1 SHeprust CBs3U
ATOMHOTO SApa sanpa. Mojenu aTOMHOTo sijipa
153 ®dusuka aToma u Anepubie cuiibl. PagnoaktuBHOCTE. S nepHble peakuuu. lenenne
ATOMHOTO SApa anep. TepMosiiepHbie peakiu
eMCHTADHELE Buasl B3aMoA€CTBHI M KJIACCHI AJIEMEHTAPHBIX YacTUIl. MeTo bl
154 qaCTI/ILIII):I peructpanuu 3neMeHTapHbIx yactull. Kocmuueckue nyuun. YacTuust
Y AHTUYACTHIIBI
N3oronuueckuit cnud. CtpaHHbie yacTuilsl. Cnaboe
DnemMeHTapHbIe N
155 I B3auMojieiicTBue. HecoxpaHeHne 4eTHOCTH B ClIa0bIX
B3auMoiecTBUsIX. HelTpuHo
KBanToBas snexrpoannamuka. CUIbHOE B ClIa00e B3aUMO/ICHCTBHE.
156 KBapku

Cucremaruka 9JICMCHTAPHBIX YaCTHUII. KBapKI/I
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4.2. IlepevyeHb HHAUBUAYAJIbHBIX IOMAIIHUX 32IaHUI H

pacyeTHO-TpaduUeCKUX 3aaHU I

PI'3 Nel. Kunemaruka ocTynaTeIbHOIO M BpalLlaTelIbHOTO JBMKEHUS. J[MHaAMUKa OCTyNaTelIbHOTO
Y BPaLIATEIbHOTO JBKCHUS. BpallieHne TBepIoro Tena BOKPYT 3aKpEIJIEHHOM OCH.
PI'3 Ne2. OcnHoBbl TepMonuHaMuKH. [IpriMeHeHne 1mepBOro 3akoHa TEPMOAMHAMUKH K HJICATHHBIM
razam. BTopoil 3ak0H TepMOJMHAMUKY.
PI'3 Ne3. 3akonbl mocTossHHOTO TOKa. PasperBinennbie meru. [IpaBuma Kupxroda. Pabota.
MomHocTh TOKa. MaroHuTHOE 110JIe B BAKYyME U B BEILECTBE. DHEPrUsi MATHUTHOTO OJIA. JIBHyKEeHHE
3apSKEHHBIX YACTHIL] B 3JIEKTPUUECKOM U MarHUTHOM TIOJISIX.

PI'3 Ned. N3yuenne nporpammuoro komiuiekca Comsol Multiphysics 5.6.

4.3. JIabopaTopHbie padoThI

Texymmii KOHTPOJIb OCYIIECTBIIIETCSI B TEUEHHE ceMecTpa B (hOpMe BBIMOJHEHHS M 3aIlUTHI
nabopaTOpHbIX paboT, BeINOAHEHU PI'3, Ha npakTHUeCKUX (CEMUHAPCKUX ) 3aHATHSIX.
B maGoparopHOoM TpakTHKymMe NO JAWCHUILUIMHE MPEJCTABICH NepeveHb JIabopaTOpHBIX padoT,
0003HauYeHbI LeNb U 3aJaud, HE0OXOAUMBbIE TEOPETHYECKUE U METOJIMYECKHe yKazaHus K palore,
1epeyeHb KOHTPOJIbHBIX BOIPOCOB.

Ornpenenenue

No Tema KonTposibHbIE BOIPOCHI
1 2 3
1| JlaGopaTopuas 1. laifTe onpezesieHre OCHOBHBIM BHIaM TTOTPEITHOCTEH.
pa6ora 0-1: 2. JlaliTe onpeneneHne CpeAHEro 3HaueHUs BBIOOPKH, UCIIEPCHH,
O6paboTka JIMCTIEPCUU CPEIHETO 3HAYCHUS U CPETHEKBAIPATUYHOTO OTKIOHEHHUSI.
pe3yiIbTaToB 3. Uto Takoe npsMble, KOCBEHHbIE 1 COBMECTHBIE U3MEPEHUS?
duznyeckoro 4. O0bscHUTE Ba MeTOa 00PabOTKH KOCBEHHBIX U3MEPEHUH.
HKCIEPUMEHTA 5. Kak 3anuchIBalOT pe3yabTaT IPSIMbIX U3MEpEHHH?
2| JlaGopaTopHas 1. ChopmynupyiiTe onpeaeneHue CIeyOINX BEJIMUNH: ICEBJIOBEKTOP
padora 1-2: yria I0BOpOTa, ICEBJOBEKTOP YIJIOBOM CKOPOCTH U YIJIOBOTO YCKOPEHMS,
N3ydyeHue 3aKOHOB | MOMEHT CHJIbI OTHOCUTENILHO TOYKH, MOMEHT UMITYJIbCa MAaTEPUAIILHOU
BpallaTeIbHOIO TOYKH U TBEPJOTO TeENA.
JBUKEHUS 2. ChopmynupyiiTe onpeaeieHie MOMEHTa HHEPIIUU MaTepHaIbHON
TOYKHU U TBEPJIOTO Tena. BeiBeaute hopMy1y MOMEHTa HHEPLUU CTEPKHS,
KOJIbIIa, JMCKA U 11apa.
3. Hokaxure Teopemy Ll teitnepa.
4. 3anumuTe 3aKOH U3MEHEHUSI MOMEHTa UMITYJIbCa MaTepHaIbHON TOUKU
Y TBEPJOTO TeJa.
5. OCHOBHO} 3aKOH AMHAMUKH BPalaTeIbHOrO JIBUKEHUSI.
3 JladopaTopuas 1. Ha npumepe AByX 4acTHUI] BBIBECTH 3aKOH U3MEHEHUS UMITYJIbCa ITON
padora 1-5: cuctembl. ChopMynupoBaTh yCIOBUS, IPU KOTOPBIX COXPaHAETCS
CoynapeHue mapoB | UMITYJIbC CUCTEMBI WM €70 IPOEKLHS.
2. JlaTb IOHATHE MEeXaHWYeCKO# padoTel. [IpuBecTr opmymy as
HaXO0XXJCHUS pabOThI IEPEMEHHOI CHJIBI 10 KPUBOJIIMHEHHOMY y4acTKy
TpaekTopuu. Kakue cuiibl Ha3bIBalOTCA KOHCEPBATUBHBIMU U
HEKOHCEPBATUBHBIMU. /|aTh MOHATHE NOTEHIIMAIBHON SHEPTUH.
3. JlaTh MOHATHE KHHETHYECKON YHEPTUU MaTEPUATBHOM
TOYKHU U TBEPJIOTO Tesa. BeiBecT TeopemMy 00 U3MEHEHHH KMHETHYECKOi
SHEpPruHu.
4. Ha nmpumMepe 0/1HOM MaTepHabHOW TOYKH BBIBECTH 3aKOH U3MEHEHUS
€€ MOJIHOM MEXaHUYECKON SHEPrUH.
5. Yto Takoe ynap ynpyrui u Heynpyrui?
1 2 3
4| JlabopaTopHas 1. YpaBHeHue uieanbHOro U peaJbHOro rasa.
pabora 2-2: 2. YpaBHEHHUS MPOLIECCOB: H30TEPMUUECKOT0, H30XOPHUECKOTO,

n300apHyeCcKoro, anabaTHIecKoro.
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OTHOUIEHUS 3. IlepBbIil 3aKOH TEPMOAUHAMUKH JIJ151 BBIIICYKa3aHHBIX MPOLIECCOB.
TEIUIOEMKOCTEN 4. Kak Haxonutcst paboTa B TEPMOAMHAMHKE?
ra3os 5. UTo Ha3bIBAaETCS YUCIIOM CTENEHEH CBOOO bl MOJIEKYJIbI?
JlaboparopHnas 1. Kakue cyiiecTByIOT sIBJI€HUS IiepeHoca?
pabora 2-4: 2. OOBSACHUTD MEXaHU3M BOSHHUKHOBEHHUS CUJI BHYTPEHHETO TPEHUSI.
Ornpenenenue 3. [IpuBectu BeIBON ypaBHEeHUs HbIOTOHA /1715 Ta30B.
koa¢pdunrenTa 4. Jlatb MOHSATHE TAMUHAPHOTO U TYpOyJIEHTHOTO Te4eHul. Pu3ndeckuit
BS3KOCTH METOZOM | CMBICII yucna PeitHoubca.
Crokca 5. [IpuBectu popmyny Ctokca. YKazath €€ rpaHHIIb.
JlabopaTopHas 1B O Tt
paGoTa 3-5: . B kakux eguHuIIax u3MepsieTcs MEeKTpoeMKOCcTh? Jlaiite onpenenenue

Onpenenenue eMKoc-
TH KOHJICHCATOPA C
MTOMOIIIBIO OAJUTUCTH-

ATUX €JIMHUII U BHIBEJIUTE COOTHOIICHUE MEX1y HUMHU.
2. OT KaKkuX BEJIMYUH 3aBUCUT €MKOCTb KOHJeHCcaTopa?

3. YTo nMOHUMAIOT MOJ EMKOCTbHIO IPOBOJIHUKA, KOHAEHCaTopa?
4. IMpunHiun aeicTBus 0aUIMCTUYECKOTO ralbBAHOMETPA.

YEeCKOT0 . 8 N
5. ®usnueckuii CMBICI 6aJIJII/ICTI/I'-IeCKOI/I IIOCTOSIHHOMH.
raJlbBAHOMETpA
JlaGopaTopHas 1. MaruuTHOe none. HanpsieHHOCTh M MHTYKIUSI MAarHUTHOTO TOJIS,
pa6ora 3-10(H): CBsI3b MeXy HUMH. 3akoH buo-Casapa-Jlamnaca.
Omnpenenenue 2. [TpuHLIUI CYyNEepHO3UINH ISl UHIYKIIUU U HAMIPSHKEHHOCTH

YAEIBHOTO 3apsiia
ANEKTPOHA METOI0OM

MAar"guTHOI'O I10JIA.
3. I[CIZCTBPIG MAarauTHOI'O IOJIAA Ha ABMIKYIIIHUECS SJICKTPUICCKHUC 3aps/bI.

MarHeTpoHa Cuua Jlopenua.
4. JleficTBMe MarHUTHOI'O MOJISI Ha 3JIeKTpudeckue Toku.Cuna Amnepa
5. YCTpoiCTBO M IPUHLUI AEWCTBUSI MarHETPOHA.
‘Haﬁgpa“)fgj‘m 1. Yro Ha3bIBaeTcs uHTEphEepeHuren ceera’?
pavora “-c. 2. J1aTh MIOHATHE O MOHOXPOMATUYECKHX M KOT€PEHTHBIX BOJHAX.
Onpenenenue

pannyca KpUBA3HBI

IIJIOCKO-BBIITYKJION

JIMH3BI C TIOMOIITBIO
koJjen; HeroToHa

3. Oxapaktepu30BaTh HHTEP(PEPEHIIMOHHYIO KAPTUHY B TUICHKAX.
4. OOBACHUTH ONTUYECKYIO CXeMY “KoJiel]” B OTPa)KEHHOM CBETe.
5. [Touemy B eHTpe Kojer HproToHa B OTpa)keHHOM CBETE BCETAa
TEMHOE IATHO?

JlabopaTopuas
padora 4-5:
IIpoBepka 3akoHa
Mamroca

1. KaKOﬁ CBET HA3bIBACTCs €CCTCCTBCHHBIM, HOJ'I?[pI/ISOBaHHBIM, IIJIOCKO
MOJIIPU30BAHHBIM?

2. Uto Takoe onTHueckas oCh, TIIaBHOE ceueHue?

3. CrocoOsl MosTydeHus MI0CKO MOJISPHU30BAaHHOTO CBETA.

4. Chopmynupyiite 3aKkoH Masroca.

5. Kak u3MeHUTCS MHTEHCHUBHOCTh €CTECTBEHHOT'O CBETA, €CIIU
HpOHYCTI/ITB €ro CBET qepe3 aBa HonﬂpmaTopa, IIJIOCKOCTHU KOTOpI)IX
00pa3yroT yroia o ?

Kputepun oneHuBanus j1adopaTopHoii padoThl

OneHka

Kpurepun

CTyZneHT BBINOJIHWI J1a0OpaTOpHYIO paboTy B TMOJNHOM O0BbEME B HEOOXOAUMOI
MOCTIeIOBATENbHOCTH TPOBEJACHUA (PU3HMUECKUX DSKCIIEPHUMEHTOB, CaMOCTOATENbHO U
palMOHAIBHO BBIOpAJI M TOATOTOBWJI JJISI ONBITA BCE HEOOXOAMMOE 00OpyIOBaHHE, BCE

5 OTBITHI MPOBEJI B YCIOBHSIX M PEXKHMMax, 00ECIEUMBAIOIIUX MOJIY4YEHUE PE3YyIbTaTOB U
BBIBOJIOB C HaWOOJBINEH TOYHOCTHIO, B TPEICTABICHHOM OTYETE NMPaBUIBHO M aKKYPaTHO
BBITIOJIHWJ BCE 3alMCH, TaONWIbI, PUCYHKH, YEPTEX M, TrpaduKH, BBHIYMCICHUS, CHEIa
BBIBOJIBI M TPABHMJIBHO BBIITOJIHHI aHAJIN3 ITOTPEIIHOCTEH.

4 CTyneHT BBINOJHUI J1A0OpaTOpHYIO pabOTy B TOTHOM o00beMe B HEOOXOAUMOM

MOCJIEAOBATENbHOCTH TIPOBEACHHUS (PU3WYECKUX OSKCHEPHMEHTOB, CaMOCTOSITEIBHO H
panroHaIbHO BBIOpa M MOATOTOBMII JUIs OMBITA BCe HEOOXOAMMOe 000pyAOBaHHE, OJTHAKO
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Onenka Kpurepun

OIIBITHI MTPOBECJI B YCJIOBUAX U PCIKHUMAX, HEC O6CCH€‘-II/IBaIOH_[I/IX MOJIY4YCHHUC PC3YJIbTATOB U
BBIBOJIOB C JIOCTATOYHOH TOYHOCTBIO, B IIPE/ICTABICHHOM OTYETE MPABHJIBHO M aKKypaTHO
BBIINIOJIHUJI BCC 3alllMCHu, T3,6J'II/ILU)I, PUCYHKH, YCPTCIKH, I‘pa(bI/IKI/I, BbIYUCICHUA, CACIIAll
BBIBO/IbI, NPABWJIBHO BBINIOJHHUJ AHAIN3 MOTPEIIHOCTEH, MJOIyCKal HE3HAYUTENIbHbBIC
OIIINOKHU IpU OTBCTC HA OJOIIOJHUTCIBHBIC BOIIPOCHI.

CTyneHT BBIIOMHHUI Ja0OpaTOpPHYIO pPabOTy B NOJIHOM o00beMEe B HEOOXOIMMOM
MOCTIeIOBATEIbHOCTH TPOBEACHHUS (PU3NUYECKUX HKCIEPUMEHTOB, BBIOpPAT M IMOATOTOBHI
I OmbITa BCE HEOOXoauMoe OOOpYAOBaHME, OJHAKO ONBIT MPOBOAMJICA B
3 HEPAIMOHANBHBIX YCIOBUAX, YTO MPHUBEJIO K TOJIYYEHHUIO pE3ylIbTaTOB C OoJbIIeH
HOTPEIIHOCTHIO, B OTYETE OBLIM AOMYIIEHBI B OOLIEH CIOXHOCTH HE OoJiee ABYX OLIMOOK
(B 3amUCSAX €IUHUII, U3MEPEHUSX, BBIYUCICHUSX, TpaduKax, aHAJIN3€e MOTPEIIHOCTEH U T.]11.)
HE MPHUHIUIHAAIBHOTO XapaKTepa, He TOBIMABIIMX HA PE3YJIbTAaT BBHITOJHEHUS, TOMYCKal
HEe3HAYUTENILHBIE OIINOKHU IIpH OTBCTC.

CTyzseHT BBIIOIHUI Ja00paTOPHYIO padOTy HE B TIOJIHOM 00BEMe, He CyMell BhIOpaTh JUIs
(GU3NYIECKOTO JKCIEpUMEHTa HeoO0XoaumMoe O00OpyIOBaHWE, OIBITHI, HM3MEPEHHS U
2 BBIYHCIICHUS] IPOU3BOAMINCH HETPABUIBHO, B OTYETE OBLIM JIOMYHICHBI MHOKECTBEHHBIC
OmMOKH, HE BBIMOJHWI aHAIN3 TOTPEIIHOCTEH, He coOMroan TpeboBaHUs 0€30MaCHOCTH
TpyZa, JONYCKaJI ONIMOKH ITPH OTBETE HA JOIOJIHUTEIBHBIEC BOIIPOCHL.

4.4. IlpakTHyeckue (CeMUHAPCKUeE) 3aHATHS

Ha mpakTudeckux 3aHSTHUAX paccMaTpUBAaeTCs NMPUMEHEHHE 3aKOHOB (DM3HMKHU I pEIICHUS
THIIOBBIX 33124 10 CJIEAYIOIINM pa3iesam:

Mexannka: KuHemarnka M JUHaMUKa [IOCTYNATEJIbHOIO M BPALLATEIBHOIO JIBUKEHUS.
Mexanunueckasi paboTa 1 MOUTHOCTb. 3aKOHBI COXpaHEHMsI. MexaHMKa TBEpJIOro Tela.

MouexkyasipHas (¢pu3nka U TePMOAMHAMMKA. 3aKOHBI MUJCABHOTO ras3a. SIBiieHus mepeHoca.
Teruoeie Mammnbl. [ukn Kaprno. DHTponus. YpaBHEHHE peanibHOTO rasa.

DJIEKTPUYECTBO U MarHeTH3M: DJIEKTPUYECKOE T0JI€ B BaKyyMe M BellecTBe. 3akoH KynoHa.
Teopema l'aycca. [loctosHHubIil snekTpudeckuil Tok. IIpaBuna Kupxroga. Dnexkrpuueckue TOKH B
MeTaJljlaX, BaKyyMe M razax. MarHuTHoe 1ojie B Bakyyme M BellecTse. 3akoH buo-Casapa-Jlannaca.
Cunsl Amnepa u JlopeHua. fIBieHue sekTpoMarHuTHON nHAYKUKU. 3akoH ®apanes. [Ipasuno Jlenna.
SIBnenne camomHaykuuu. Tok cmenieHus. Y pasHeHuss Makcsea.

Kosebanuss u BoJHBbI: MexaHnnueckue KojaeOaHusl, dJIEKTPOMarHUTHBIE Kojie0aHus. YTpyrue
BOJIHBI. DJIEKTPOMAarHUTHBIE BOJIHBI.

I'eomeTpuyeckasi 1 BOJTHOBAsi ONTHKA.

KBanToBas ¢u3nka: CTpoeHre aToMa, KBaHTOBAs IPUPOJA U3IIyUEHUs, KBAHTOBBIE SIBJICHUS B
OIITHKE, 3JIEMEHThI KBAaHTOBOW MEXaHHKH, SIBJICHUE PaIHOAKTUBHOCTH, Ne(EKT MacChl U SJHEPIHsl CBSI3U
sJipa, 3aKOH paJIn0aKTUBHOTIO pacnaja.

Kpurepun oueHnBaHus pemieHus 32124 HA MPAKTHYECKUX 3AHATHAX

Onenka Kpurepun

OneHka BBICTaBIAETCS B CIydyasX TIIOJHOTO BBINOJIHEHUS Bcero oObema paboThl,
5 OTCYTCTBHSI CYHIECTBEHHBIX OIIMOOK IpPH BBIYUCICHUAX U TOCTPOCHUSAX TpapuKoB U
PUCYHKOB, TPAMOTHOI'0 ¥ aKKYpPaTHOTI'O BBIIIOJHEHHUs BCEX 3a1aHUM, HAIMYMUS BBIBOJA.

OHeHKa BBICTABJISICTCA B ClIydac IIOJHOTO IIPU HAJIWYHUKU BBIIIOJIHCHHSA BCETO o0beMa

4 pabOThl M HECYIIECTBEHHBIX OIIMOOK MPH BBIYUCICHUSAX M IMOCTPOECHHM TpadUKOB U
PUCYHKOB, HE BIMSIONIMX HA OOLIUH pe3ynbTaT peleHusl.
3 OreHKa BBICTABIISIETCS B CIIydasiX MOJHOTO BBINOJIHEHUS PaOOTHI MPHU HAJTUYUU OIINOOK,

KOTOPBIC HC OKA3bIBAIOT CYIICCTBCHHOI'O BJIMAHHA Ha OKOHYATEIIHHBIN PE3YIbTAT.

OneHka BBICTAaBISCTCA B Cilydae, KOrja JONYIICHbl NPUHIWNUAIBHBIE OLIMOKU
2 (mepenyTranbl (HOpMyJIbl, HapylleHa MOCIEI0BATEIbHOCTh BBIYMCIEHUN, OTCYTCTBYET
nepeBoJl pu3znveckux BeanuuH B cuctemy CU u T.11.).
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TunoBble 3a7aHus 11 pa00THI HA MPAKTUYECKUX 3aHATHIX
1. 3agano ypaBHeHHE NPAMOIMHENHOrO ABMXkenus X = At + Bt®, rne A=3m/c,B=-0.25m/c".

[TocTpouTts rpaduky 3aBUCKIMOCTH KOOPAUHATHI M ITYTH OT BPEMEHH IS 3aJaHHOTO JIBUKCHUS.

2. Teno mamaer ¢ BeicoThl 100M Oe3 HaYabHOW CKOPOCTH. 3a KaKOE€ BpeMs TEJO MPOXOIUT
NEPBBIA U ocneqHui MeTp myTH? Kakol myTh MPOXOJUT TEIIO 3a MEPBYIO U MOCIEIHIOK CEKYHy?

3. K obomy mucka maccoro m =5xe Tpuiio)KeHAa MOCTOSHHAs KacaTenbHas cuina P =20H.
Kakyro KuHeTHUECKYIO YJHEPTHIO Oy/IeT UMETh TUCK Yepe3 t =5C mociie Hadana NeHCTBUS CHIIBI?

4. BeHTHIIATOp BpalIaeTcs CO CKOPOCThIO, cooTBeTcTBYIONIEH 90006/ Mun. Ilocne BBIKIIIOUEHUS
BEHTWJISITOP, BPAlIasiCh PaBHO 3aMEIJICHHO, CAENal JI0 OCTaHOBKH 7506. PaboTa cuil TOpMOXCHHUS
paBHa 44.4/[c. HaiiTi: 1) MOMEHT MHEPIIMM BEHTUIIATOPA, 2) MOMEHT CHJIBI TOPMOKEHHUS.

5. HMuck B 10H um pmamerpoM 60cm BpamiaeTcst BOKPYI OCH, IPOXOJSIIEH uepe3 LEHTP
MEPIEeHIUKYISAPHO €ro MI0CKOCTH, nenast 2006/cex. Kakyro paboTy Ha0 JJ1s1 OCTAHOBKU?

6. Ha Gapaban Maccoil m =9xe HaMOTaH WIHYp, K KOHIy KOTOPOTO NPHUBS3aH TPy3 Maccoi
m = 2xe. Haiitu yckopenue rpy3a. bapa®an cunrars o1HOpoaAHBIM. TpeHrem npenedpeusb.

7. CroIbKO BpeMeHH Oy/IeT CKaThIBaTh 0€3 CKOJIbKEHHUS 00pYY C HAKJIOHHOM MIIOCKOCTU JITTMHON
2m u BbicoTOM h =10cMm?

8. Ilyns maccoit 102 u amamerpoM 8mm JeTUT co ckopocThio 800am/c, Bpamasch OKOIO
IPOJIOJILHOM OCH ¢ YacToTol paBHoit 3000¢ ™. OnpenenuTh e KUHETUYECKYIO SHEPTHUIO.

9. MaxOBHK, MOMEHT MHEPLMU KOTOPOro paseH 40xkam’, Haual BpalmaThCs PAaBHOYCKOPEHO M3

COCTOSIHUS TIOKOSI IIOJ| IHCTBHEM MOMEHTa cuibl M = 20Hm. BpaleHue npoaoikaloch B T€UEHHE
10c. OnpenenuTs KUHETUUYECKYIO SHEPTUI0 1, IPUOOPETEHHYIO0 MaXOBHKOM.

10. B nentpe ckambu JKyKOBCKOTO CTOUT YEJIOBEK M JEPXKHUT B PYKaxX CTEPKEHb UIMHOU 2.4m U
Maccoi 8ke, PACIOJIOKEHHBIM BEPTHKAIbHO II0 OCH BpamleHus ckambu. CKaMmbsi C YEIOBEKOM
Bpamaercs ¢ 4actotoit N, =1c™. C Kakoil 4acToToil N, OyIeT BpamiathCsi CKambsi C YEIOBEKOM, €CIH

OH TIOBEPHET CTEPKEHD B TOPU30HTAIBHOE MosokeHne? CyMMapHbI MOMEHT HHEPLIMU PaBeH Bxan’.

11. HakioHHas T10cKocTh, oOpa3zyromias yroia 25° ¢ MI0CKOCThI0 TOPU30HTA, UMEET JITUHY 2M.
Teno, nBurasich paBHOyCKOPEHO, COCKOJIb3HYJIIO 3a 2¢. OnpenaenuTs KodGUIMEHT TPEHHUS.

12. Yepe3 HEMOABMKHBIN OJIOK Maccod paBHOUM (.2xe MEpPEeKWHYT IIHYpP, K KOHIIAM KOTOPOTO
npuKpenm rpy3sl maccamu m = 0.3xe u m, = 0.5xe. Onpenenute HaTsxkenus 7;7, mHYypa mo ode
CTOPOHBI OJI0Ka BO BpeMsl IBUXKEHUS TPY30B, €CIIM Macca OJI0Kka paBHOMEPHO pacrpeziesieHa o o0oy.

13. C xakoif HauMeHbIIIEeH BBICOTHI N OMKEH HavyaTh CKATBIBATHLCS aKkpoOar Ha Beiocurene (He
pa0Gotass Horammu), 4yToOBl MpoexaTh MO JOPOXKKE, UMerollel (GopMmy “MepTBOH MHETIn” paauycom
R =4m, 1 He OTOpBATbCA OT AOPOKKH BepxXHel Touku netiaun? Tpenuem npenedpeus.

14. JIBa Tena, Macchl KOTOPBIX M, =2x2 W M, =6xe IBUKYTCS HABCTPEYY CO CKOPOCTAMH 2Mm/C.
Onpenenuts MOAYINb U HAIIPaBJIEHUE CKOPOCTH KaXKJI0TO U3 3TUX TEJI, IOCIe yaapa.

15. I'panara, nereBmas co ckopocTtbio 10m/c, pazopBajiach Ha JIBa OCKOJIKa. BoiblIoi OCKOJIOK,
Macca KoToporo coctaBisuia 60% wmaccel Bcel TpaHaThl, MPOAOJKAT JABUTAThCA B IPEKHEM
HaNpaBJICHUH, HO C YBEIMUYEHHON CKOPOCTHIO, paBHOM 25m/c. HaliTh CKOpOCTh MEHBIIETO OCKOJIKA.

16. Bosnyx o6bemom 1.454° mipu temneparype 20°C u nanennu 100x/Ia, IpeBpaTHIIN B KUIAKOE
coctostue. Kakoit 06beM 3aiimMeT skuaKuii BO3AyX, €CIH €ro MIoTHOCTh 861 Kr/m>?

17. KakoBa Oblna HavajgbHas TeMIepaTypa BO3[yXa, €CJIM MpU HarpeBaHuu ero Ha 3K oObeMm
yBesnnuwics Ha 1% oT nepBoHadaabHOro?

18. Kakas macca Bo3ayxa BBIHAET U3 KOMHATHl 00beMoM V=604 Tpu MOBBIIICHUN TEMITEPATyPHI
or T, =280K no 7, =300K npu HOpMaIbHOM JAaBIECHUAN?

19. Temneparypa Bo3ayxa B KomHare oobemoM 70.u° Gbuta 280K. Iocie oToIIEHHs TeMIIEpaTypa
noaHsutack 10 296K. Haiitu paboTy Bo3ayxa pu paclIiupeHuH, eciii nasienue pasuo 100x/1a.

20. Ha menp mupuHOM 2mMKkM TafaeT MapajuIelbHbIM My4OK MOHOXPOMAaTHYECKOTO CBETa C
1uHON BONHBI A = 589nm. HaliTu yrisl, B KOTOPBIX OyIyT HaOMIOIAaTHCSI MUHUMYMBI CBETA.

21. TopusoHTaNmbHBIE PENbChl HaxoAsATcs Ha pacctossHuu 0.3m apyr ot apyra. Ha HuX mexut
CTEpKEHb, MEPIEeHIUKYIAPHBINA penbcam. Kakoii 1omkHa ObITh MHAYKIMS MarHUTHOTO MOJIS JJISl TOTO,
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4TOObI CTEp)KEeHb HayaJl JBUTATHCS, €ClIM 1Mo Hemy mpomyckaercss Tok |, =50A? Koaddunuent

0
TpeHus crepkHs o penbehbl K = 0.2. Macca crepxkus 0.5xe.

22. JludpakiuoHHas KapTHHA HAOIIOMAeTCs Ha pacCTOSHUU 4M OT TOYEYHOT'O HCTOYHHKA
MoHOXpomaTudeckoro cBera A =500um. [locepenwHe Mexay SKpaHOM W MCTOYHHMKOM TIOMEICHA
nuadparma ¢ KpyrieiM oTBepcTHeM. [Ipu kakom pagmyce oTBepCTHS HEHTP AU(PAKIMOHHBIX KOJIEll,
Ha0II0JTaeMBIX Ha dKpaHe, OyaeT HanboJiee TEMHBIM?

23. JIBa 3apspKEHHBIX MIApUKa, MOABEIICHHBIX HA HUTSAX OJHOW JIUTMHBI, OMYCKAIOTCS B KEPOCHH.
KakoBa momkHa ObITh MX IJIOTHOCTB, YTOOBI YTOJI PACXOXKIACHUS HUTEH B BO3AYXE M B KEPOCHHE OBLI
onuHaKoBbIM? JMoNIEKTpUUECKast IPOHUIIAEMOCTh KEPOCHHA & = 2, a INIOTHOCTh p = 0.82/cn’.

24. BelYMCAUTD pafinychl EPBBIX MATH 30H Dpenens ais ciyyasi INIOCKOH BOJIHBL. PaccrosiHue oT
BOJIHOBOH IMOBEPXHOCTH JI0 TOYKH HAOMrOAeHUs paBHO Ly, J{nwHa BomHbl A = 500HM.

25. DJEeKTpOHBI, JIETANIME B TEJIECBU3MOHHOW TpyOKe, oOnamaroT 3Heprued 12xoB. DIEKTPOHBI
JBUKYTCSI TOPU30HTAJIBHO C IOTra Ha ceBep. BepTukanbHasi COCTaBIAIONIAs 36MHOTO MarHUTHOT'O T10JIS
HamnpapjeHa BHM3, a e€ro MHayKius B =5.5x10"7xz KakoBo yckopeHHe Kaxmoro sjiexrpona? Ha
CKOJIBKO OTKJIOHUTCS JIy4, IiposieTeB 20 M BHYTPH TE€JIE€BU3MOHHOU TPYOKHU?

26. Konbuia HeroToHa 00pa3yroTess MeXAy IJIOCKMM CTEKJIOM M JIMH30M ¢ paJiycOM KpUBU3HBI 8.6Mm.
JluameTp 4eTBEPTOro TEMHOr'O KOJIblA (CUMTasl LIEHTpaJIbHOE TEMHOE IISITHA 3a HYJIEBOE) paBeH 9w,
MOHOXPOMaTHYECKHUH CBET NaAaeT HopManbHO. HaliTh [uIMHY BOJIHBI IAJA0LIETO CBETA.

27. PeakTHBHBII caMOJIET, UMEIOIIUI pa3Max KpbuibeB 50, JIETUT TOPU3OHTAIBHO CO CKOPOCTHIO
800xm/u. OnpenenuTb pasHOCTh MOTEHLMANOB, BO3HUKAIOLIYI0 MEXIY KOHIIAMU KpBUIbEB, €CIIU
BEPTHKAIbHAs ClAraromias WHAYKIMA MarHUTHOTO moys 3emid paBHa 5x10°7xz. MoxkuHo u
UCII0JIb30BaTh ATY Pa3HOCTh OTEHUUAJIOB JJI1 U3MEPEHMS CKOPOCTH I10JIeTa camoJeTa?

28. B ompite IOHra otBepcThsi OCBEIIAIMCH MOHOXPOMATHUYECKHUM CBETOM JJIMHOW BOJIHBI
A =600rm, paccTOSIHUE MEXIY OTBEPCTUSIMHU Lvm U pacCTOSIHUE OT OTBEPCTUH 110 KpaHa 3m. Haiitu

ITOJIOKEHUE TPEX MEPBBIX CBETIIBIX MOJIOC.

29. TlpoBogHMK AIMHON 1lm OBMXKETCS CO CKOPOCTBIO V =5m/c¢ TEpHEeHAMKYISIPHO K JIMHUSM
UHIYKIMM OJHOPOAHOIO MAarHUTHOro mnoiisd. OnpenenuTs BEIWUYMHY WHAYKIHWHA MarHUTHOTO IIOJIA,
€CJIM Ha KOHIIaX MPOBOIHUKA BO3HUKAET pa3HOCTh nmoTeHnuanon 0.0258.

30. CBeT majaeT Ha CTEKJIAHHYIO IIACTUHKY MoJ yrioM ¢ = 60°. KakoBa TONIIMHA MIAaCTUHKH d,
€CJIM TP BBIXOJIE U3 Hee yd cMmectuiics Ha 20mm? [lokazatens npenomiienus n =1.5.

31. YeTslpe OJHOMMEHHBIX 3apsjia ( pacloyio’KeHbl B BEPIIMHAX KBajJpaTa co cTopoHoil a. Kakosa
OyZeT HanpsKEHHOCTH TOJIsl Ha PacCTOSIHUM 2a OT IIeHTpa KBajapaTa: 1) Ha MpOJ0KEHUN JUaroHalu;
2) Ha MpsIMOM, MPOXOSAIIEH Yepe3 HEeHTp KBajapaTa U napajuieabHONH CTOpoHaM?

32. VYcraHoBKa Ui TOXy4eHHUs Kojern HpoTOHa ocBemiaeTcss MOHOXPOMATHYECKHM CBETOM.
HaGmronenue Benercs B OTpaKEHHOM cBeTe. Panumychl JBYX COCEIHUX TEMHBIX KOJell pPaBHBI
cootBeTcTBEHHO 4.0 1 4.38wmm. Pagmyc kpuBu3HBI JIMH3BI paBeH 6.4u. Halitm mopsakoBble HOMepa
KOJIEIl ¥ JUIMHY BOJIHBI IIa/IAl0ILIErO CBETA.

33. B ombite ¢ 3epranamu OpeHenst pacCTOSHUE MEXITY MHUMBIMH H300paXCHUSIMH HCTOYHHKA
cBera paBHO 0.5mm, paccTosiHME 10 3KpaHa Sum. B 3e1eHOM cBeTe MOMyduIuch HHTEpEpEHIIMOHHbIE
ITOJIOCHI Ha PacCTOSTHUN Svm Apyr OT Apyra. HalTh 1nuHy BOJIHBI 3€JI€HOTO CBETA.

34. Kycok npoBojaa JUIMHOM 2m CKJIaJbIBaeTCs BJIBOE M €r0 KOHIIBI 3aMBIKAIOTCS. 3aTEM MPOBOJ
CKJIa/IbIBAa€TCsl B KBAJpaT TaK, YTO IJIOCKOCTh €ro MeprneHANKYIsIpHa TOPU30HTAIBHON COCTABIIAIONIEH
UHIYKIUM MarHUTHOTO 110Js 3emian B = 2x107° Tz, Kakoe KOJMYECTBO 3JEKTPHYECTBA IPOUIET YEPE3
KOHTYp, €CIIU €ro conpoTusieHne R =10m?

35. CBeT 0T MOHOXPOMAaTHYECKOT0 UCTOUYHMKAa A =600nm magaer HOpMalbHO Ha Auadparmy c
KpyIJibiM oTBepcTHeM. JluameTp oTBepcTust Omm. 3a nuadparmMoil Ha paccTOsSHUM 3M OT Hee
Haxoautcs dkpaH. 1) Ckompko 30H Dpenens ykmanpiBaercs B oTrBepctum auadparmer? 2) Kakum
OyzeT HeHTp TUPPaKLUMOHHON KAPTUHBI HA SKpaHe: TEMHBIM MU CBETIBIM?

36. DIeKTPOH, JBUIaBIIMICS CO CKOPOCThIO 5x10° M/ ¢, BIETAET B MAPAIIIENLHOE ETO ABUKEHUIO

aNIeKTpHuecKoe nose HanpsbkeHHocThio 1000B8/u. Kakoe paccTosiHue MpORAET 3JIEKTPOH B 3TOM I10JIe
70 MOMEHTA OCTAaHOBKH U CKOJIBKO BPEMEHM €My AJIs 3TOro norpedyercs?
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37. Ilorok sueprun @D, U3TydaeMblii U3 CMOTPOBOTO OKOIIKA IJIABMJIBHOW Te4H, paBeH 34Bm.
Onpenenuts Temneparypy 7 IIe4H, eCliv IIIOIaabs OTBEpCTHs S = 6ev’.

38. Omnpenenuth nocrosHHyto [lnanka h, ecnu (OTOIIEKTPOHBI, BBIPHIBACMBIC C TTOBEPXHOCTH
HEKOTOPOTO METalla CBETOM ¢ 4acToToi 2.2x10°I%, MNONHOCTBIO 3aIEPKUBAKOTCA OOPATHBIM

MOTEHIMATIOM B 6.6B, a BEIPbIBACMBIE CBETOM C 4acToToi 4.6 x10" [y norenunuanom B 16,8 B.
39. Haiity HauMeHbIIyIO A . M HauOOJBIIYIO A JJIMHBI BOJH CIEKTPAJIBHBIX JIMHUI BOJOPOIa

B BUJIMMO# 00J1aCTH CIIEKTpa.
40. Kakoii uzoromn oopasyetcs u3 232 90Th mociie dyeTbipex « — pacnajioB U AByX [ — pacmaaon?

IIpome:kyTOUHAs aTTeCTANMS
OcymectBisiercs B KoHlle | cemectpa B (opme 3auera M 2 cemectpa B ¢GopMe IK3aMEHa.
DK3aMeH BKJIIOYAeT JBE YacTU: TEOPETHUYECKylo (2 Bompoca) M NpakTHueckyro (3amaya). s
MOJITOTOBKH K OTBETY HA BOMPOCHI M 3aJaHus OmiieTa OTBOIUTCS BpeMs B mpenenax 60 munyrt. [locie
OTBETa Ha TEOPETUYECKUE BOMPOCHl OmiieTa MpernojaBaTesb 3a/laeT AONOJHUTEIbHBIE BOMPOCHL.
Pacrnipenenierre BOpoCcoB ¥ 3a/IaHui TI0 OMJIeTaM HaXOAHUTCS B 3aKPBITOM JUISI CTYJICHTOB JIOCTYIIE.

4.5. [lepevyeHs BOMPOCOB /1J1sl MOATOTOBKH K dK3aMeHy 3a 1 cemecTp

. Mexannueckoe nBuxenue. Cucrema orcueTa, CUCTEMbI KOOPJUHAT.

. Ilepemerenue, Tpaektopus, myTb. CKOPOCTb. Y CKOPEHHE.

. [IpssMonuHENHOE ¥ KPUBOJIMHEWHOE ABUKECHUE.

. Kunemaruka BpamarenbHoro AsmxeHus. Knunemarndeckue ypaBHEHMsI IBUKEHUS.

. 3axonbl HptoToHa. [ToHATHE MHEpLIMATBHON CUCTEMBI OTCYETA.

. CoynapeHnue aByx Tell. 3aKOH COXPAHEHMsI UMITyJIbCA TEJIa U CUCTEMBI TEJI.

. Kunernueckas sneprus u padora. Pabora. 3akoH coXpaHeHUs SHEPTUH.

. Konceparusuble cuiibl. [loTeHIManpHas 3HEprysi BO BHELIHEM I10JI€ CUIL.

. Cunel ynpyrocty, ynpyrue aegopmariiu, TUIbl JepopMaruil.

. JlnHaMMKa BpalaTeJIbHOTO IBUKEHUS. MOMEHT CHJIBI, UMITyJIbCA.

. 3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA.

. Pacnipenenenne MakcBemna. Pacnipenenenue bonbimana. bapomerpudeckas ¢popmyna.

. Macca u pa3mepsl Mosekyi. CocTossHrE TEpMOAMHAMUYECKON CUCTEMBI.

. TeMriepaTtypa. YpaBHeHHE COCTOSHUSA UACAIBHOIO rasa.

. BHyTpeHHsIs dHEeprus TepMOAMHAMUYECKON CUCTEMBI.

. Pabota, coBepiraemast TeJIOM IPH U3MEHEHUH 00BbeMa.

. 3aKOHBI TEPMOJIMHAMUKH. BHYTpeHHSIs1 SHEPIrHsl ¥ TEIJIOEMKOCTh UI€aIbHOTO ra3a.

. Annabatuslii npouecc. [Tonutponuueckue npoueccsl. Ban-nep-BaanscoBckuit ras.

. OHTponusd. Berancienue sutponuu. Lukn Kapho.

. Knaccugukanus kpuctamioB. @uzndeckre THIB KPUCTATMYECKUX PEIIETOK.

. edexTrl B kpuctaiiax. TemioeMKoCcTh KpUCTAIIJIOB.

. Crpoenue xunkocreil. [loBepxHocTHOE HaTsKeHUe. KanuiuisipHble sSIBIEHHUS.

. JlaBneHue no1 N30THYTOM MMOBEPXHOCTHIO. SIBIIEHHS HA TPaHULIE )KMIKOCTH M TBEPJIOTO TeNa.
. Ucriapenue u xoHaeHcanus. PaBHoBeCcHE )KUIKOCTH U HACHILICHHOTO Mapa.

. Kputnueckoe cocrosuue. [lepechiieHHslii map u neperperas KUAKOCTb. TpoiiHas To4Ka.
. SIBnenus nepenoca. luddysus B razax. TemmonpoBoAHOCTb ra3oB. BA3kocTh razoB.

. Dnektpuueckuil 3apsaa. 3akoH Kynona. Dnekrpudeckoe nonue. [lorennmai.

. DHEprus B3aUMOJEHCTBUS CUCTEMBI 3JIEKTPUUECKUX 3apsI/I0B.

. CBsI3b MEX 1y HAIPSHKEHHOCTBIO AIEKTPUYECKOTO TOJI U TOTEHIIUATIOM.

. Teopema I'aycca. Beruucnenue nosier ¢ moMoIIbl0 TeopeMsl 'aycca.

. IlonsspHbIe M HeMoOIspHBIE MONEKYIbL. [lomsapusanus 1uAaeKTPUKOB. CETHETOIICKPHUKH.

. PaBHOBecue 3apsa0B Ha IpoBOAHUKE. [IpOBOTHUKYN BO BHEIIHEM JIEKTPUYECKOM IIOJIE.

. DNEKTPOEMKOCTh. DHEPTHUSl 3aPSXKEHHOTO MPOBOAHUKA. DHEPTHUs 3apPSKEHHOT0 KOHIEHCaTOopa.
. DNEKTPUYECKUN TOK. Y paBHEHUE HENIPEPHIBHOCTU. DJIEKTPOABIKYIIAS CUIIA.

. 3akoH Oma. ConpoTHUBIEHUE TPOBOJHUKOB. 3aKOH OMa J1s1 HEOAHOPOIHOTO YYacTKa IIEIH.
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Pa3BerBnennsie nenu. [IpaBuna Kupxroda.

MoutHnocTs ToKa. 3akoH Jlxoynsa-Jlenua.

B3aumogeiictBue TokoB. MaruutHoe noje. 3akon buo-Casapa-Jlamnaca.

[Tone nBuwxymierocs 3apsiaa. Cuina Jlopenna. 3akon Amnepa.

PaGora, coBeprraemas rmpu nepeMenieHuy Toka B MAarHUTHOM TIOJIE.

JluBepreHIus ¥ poTop MarHUuTHOTO TTOJIS.

HamarnnuuBanue marneruka. HanpsbkenHocTs MaruutHoro nosist. [lone B Mmarnetukax.
Bunel marnetukos. Jluamarnerusm. [lapamarnetunsm. @eppomMarHeTusm.

SIBneHue NEKTPOMArHUTHON MHAYKIIMHU. DJIEKTPOIBIKYIIAS CHUJIA UHIYKIIUH.

SIBienue CAMOWHAYKIIUH. Tok IIpU 3aMBIKaAaHUHW U pasMBIKaHUUW LCIIN. Bzanmuas HHAYKIOUA.

DHeprus MarHUTHOTO ToJsi. PaboTa nepemarnnunBanus eppoMarHeTHKa.
Buxpesoe anexktpuueckoe noiie. Tok cmenienus. Y paBHeHus: MakcBea.
JIBr>KeHure 3apsyKeHHON YacTUIIbI B OJHOPOAHOM MAarHUTHOM TIOJIE.
[Ipupona nocureneit Toka B Metaiax. dddext Xoa.

Teopusa Makcsesuia. Pemienne ypaBHeHuUi.

4.6. llepevyeHb BOMPOCOB /151 MOATOTOBKH K IK3aMeHY 3a 2 ceMecTp

. Konebarensnoe nsmxenue. ['apmonnueckue konedanus. BekropHas auarpamma.
. MasTHUKY (MaTeMaTu4ecKuil, pu3ndeckuii, 000pPOTHBIN).

. CinoxeHne oJJHOHANpaBJIEHHBIX KOJIeOaHUH.

. CnoxeHue B3aMHO NEPHIEHANKYISPHBIX KOJeOaHUH.

3aryxaromue kojaebanus. ABTokojaeOanus. BoiHyX/1eHHbIE KoaeOaHMsL.
[Tapamerpuueckuii pezonanc. CBoOOAHbIE 3aTyXarole KojaeOaHusl.

. PacipocTpanenue BoJIH B ynpyroi cpene. Y paBHeHUE MJIOCKOH U ceprudecKoil BOJIH.

. Oddext lonnepa nis 3ByKOBBIX BOJIH.

. BeIHyXIeHHbIe anekTprueckue konaebanus. [lepemeHHbI TOK.

. CBOOO1HBIE KOJIEOaHUsI B KOHTYPE C aKTUBHBIM COIIPOTUBIICHUEM.

. DIEKTPOMarHUTHbHIE BOJIHBIL. BOIIHOBOE ypaBHEHHE IEKTPOMArHUTHOTO TTOJIS.

. I[Inockas snexTpoMarHuTHas BOJIHAa. DHEPrus 3JIEKTPOMArHUTHBIX BOJIH.

. OTpakeHue 1 NpeIOMIIEHHE TUIOCKON CBETOBOM BOJIHBI HA TPAHULIE IBYX JUAJIEKTPUKOB.
. 'eomerpuueckas ontuka. Tonkas nimun3a. [Ipuanun I'roirenca.

. Unrepdepenuus ceta. KorepentHocTs. CriocoObl HaOM01eHHUS UHTEP(HEPEHIINH CBETA.
. Hudpakuus csera. [Tpunuun I'toiirenca-®penens. 3oup1 Openens.

. Mudpaxus Openens. Audpaxuus Opaynrodepa. AudpakimonHas pemeTka.

. [lonspusanusa ceera. EcTecTBEHHBIN U MOJISIPU30BAHHBIN CBET.

. [lonspuzanus npu oTpakeHUH U IPEIOMIICHUH. BpanieHne niocKkocTy NoaspU3ayiy.

. TennoBoe n3mydenue. 3akon Kupxroda. PaBHOBECHAs TIIOTHOCTH YPHEPTUHU U3TyUCHUS.
. 3akoH Ctedana-bonbimana. 3akon Buna. ®opmyna [1nanka. @OTOHBI.

. TopmosHoe pentreHoBckoe u3nydenne. Dorordpdexrt. dpdexr KomnrTona.

. 3AaKOHOMEPHOCTH B aTOMHBIX criekTpax. Mozens atomMa ToMiicoHa.

. [locrynaret bopa. [IpaBuino kBaHTOBaHUS KPYTrOBBIX OPOUT.

. OnemeHTapHast boOpoBckas Teopusi BOJOPOJHOTO aToMa.

. 'mnoresa ne bpoitns. BonHOBBIE CBOMCTBA BEIIECTBA.

. IIpunuun HeonpenenenHoctu. YpasHenue llpenunrepa.

. KBanToBanne sHeprun. KBaHTOBaHHE MOMEHTa UMITYJIbCA.

. IlpoxoskieHne yacThll Yyepe3 MOTeHIUANbHBINH 6apbep.

. [Ipunnun [Taymu. Pacnpenenenue 371eKTpOHOB IO SJHEPTETUYECKUM YPOBHIM aTOMA.

. Ilepnonnueckas cucrema 3j1eMeHTOB MeHieneesa.

. DNEeKTPOHHBIN ra3. DHEPTETUYECKHUE 30HBI.

. DIEKTPOIPOBOJHOCTh METAIIOB. CBEPXIPOBOIUMOCTb.

. DIEKTPOIPOBOJHOCTD IOJIYIIPOBOJHUKOB.

. KoHTaKTHBIE U TEPMOBJIEKTPUUECKHE SABJICHUS.
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36. Pabora Bbxoaa. TepMoaieKTpOHHAsT SMUCCHS.

37. KoHTakTHas pa3HOCTh MOTCHIUAIIOB. TEpPMOIICKTPUICCKUE SIBIICHUS.
38. CocraB 1 XapaKTepUCTHKH aTOMHOTO s/ipa. MoJieiu aTOMHOTO spa.
39. Snepubie cuibl. PaaroakTHBHOCTE. SIiepHBIC peaKIiii.

40. lenenwue saep. TepMosiepHbIE peakiuu.

KpuTepnn OICHUBAHUA JK3aMEHa

Onenka Kpurepun

5 CTyneHT NeMOHCTPUPYET MOJIHOE MOHHMMAaHHUE: JIaeT IOJIHbIE U IMpaBWJIbHBIE OTBETHI Ha
TEOPETUUECKUE BOMPOCHI OWIIeTa, BIAJEET TEOPETHMUECKUM MaTepHalioM, HE JTOMYyCKaeT
OIMOKK TpPH ONHUCAHUU TeopuHu, (OPMYIHUPYEeT COOCTBEHHbIE apryMEHTHpPOBAaHHbBIC
paccyxJieHusl, MPaBUIBHO BBIMOIHSAET MPAKTUYECKOE 3a/JaHKe, MPABUIBHO HCIOJIb3YyET
METOJIMKY pelIeHHs 33/1a4i ¥ OTBEYAET Ha BCE JIOMOJHUTENbHBIE BOIIPOCHI.

4 CTyzneHT AEeMOHCTpUpYeT NOHHMMAaHHE. OTBEYaeT Ha TEOPETUYECKUE BOIPOCHI Ouiera ¢
HETOYHOCTSIMU, BJIQZICET TEOPETHUECKUM MaTepualioM, He JOIyCKaeT OWIMOKU IpHu
ONMCAaHWU TEOpPHUH, BBINOJIHIET MPAKTUYECKOE 3aJaHHE, MCIONb3YET OOILIYyI0 METOJIUKY
peleHys 3a/1a4n, OTBE€4aeT Ha OOJIBIIMHCTBO JIOTIOJHUTEIbHBIX BOIPOCOB.

3 CTyneHT AeMOHCTPHpYET TMOHHUMAaHHE. OTBEYAeT Ha TEOPETHYECKHE BOIPOCHI Omiera c
HETOYHOCTSIMHU, BJIAJIEET TEOPETUUYECKUM MaTepHalioM, MPUCYTCTBYIOT HE3HAYMTEJIbHbIE
OLIMOKYU MPU ONUCAHUU TEOPHUH, BBIIOJIHAET MPAKTUUECKOE 3aJaHUE C HETOUHOCTSIMU, TIpU
OTBETaX Ha JIONOJIHUTEIbHBIC BOIPOCHI IOIYCKAET HETOYHOCTH.

2 CryaeHT OEeMOHCTpHpPYET cllaboe MOHUMaHUE. MPH OTBETE Ha TEOPETHUYECKUH BOIPOC
ounera JEMOHCTPUPYET HEIOCTATOYHBIA YpOBEHb 3HAHHM, JOIMYCKAaeT CYLIECTBEHHBIC
OIMUOKK TPU UCIOJIB30BAaHUU OOIIEH METOJIUKH pelIeHUs 3a/ladd, MpH OTBETax Ha
JIOTIOJIHUTEIBHBIE BOIIPOCHI IOIYCKAET HENPABUIIBHBIE OTBETHI.

5. OCHOBHASA 1 JONNOJIHUTEJIBHASA JIMTEPATYPA

5.1. IlepeyeHb OCHOBHOIi JTUTEPATYPHI

1. Hetnad A. A., ABopckuii b. M. «Kypc ¢uzuku» YuebHoe nocodue 1mo Gpusznke ajis By30B. —
M: Usparenbckuii nueHTp «Akanemusi», 2003, 720 c.

2. CasenbeB U. B. «Kypc obmieit puszuku» T. 1, 2, 3. YuebHoe nocodbue o ¢pusnke s By30B. —
M: ®usmataut, 2005.

3. Uponos U. E. 3amauu no obmieit pusuke. — CI16.: U3n-Bo «Jlarby, 2006.

4. YeproB A. I'., BopobbeB A. A. «3anaunuk no ¢usuke». — M.: Bricmas mikoma, 2006.

5. T.W. Tpodumona. Co0pHUK 3a1a4 10 Kypcy (hu3uku ¢ pereHusMu. — M.: «Bpiciias mixonay, 1999.

5.2. [lepeyeHb 1ONOJIHUTEIbHOM JUTEPATYPHI

1. BunornsgoB B. H. [u gp.], 4.1 «Mexanuka»: Jlab. mpaktukym. YyeOHOe mocoOue. —
benropon: M3n-so BI'TY, 2012.

2. CabObumHckuit A. B. [u np.], 4.2 MonekynsipHas ¢usuka. TepMmonuHamuka. YdeOHOe
nocobue. — benropoa: Uzn-so BI'TY, 2012.

3. Topsarun E.II. [u ap.], u.3 «Onekrpocraruka. Marnetusm»: JlaG. mpaktukym. YdeGHOe
nocobue. — benropoa: Uzn-so BI'TY, 2012.

4. I'magxux FO.IL. [u ap.], 4.4 ®usznka. Ontuka. Yue6Hoe mocodue. — benropon: M3n-so BI'TY, 2012,

5. bakamuu FO.U. [u ap.], 4.5 «®Pusuka TBepaoro Tema»: JIad. npaktukym. YuebHOe mocodue. —
benropon: M3n-Bo BI'TY, 2012.

5.3. IlepeyeHb HHTEPHET pecypcoB
1. Caiir mo o6meit ¢pusuke: https://elib.bstu.ru/Reader/Book/3535
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21

2. Caiit o repmonunamuke: https://elib.bstu.ru/Reader/Book/3429

3. CaiiT MexaHuKe U MOJIEKYJIsIpHO# (usuke: https://elib.bstu.ru/Reader/Book/7866;
https://elib.bstu.ru/Reader/Book/2013040917384466917800004129

4. Caiir o onruke: https://elib.bstu.ru/Reader/Book/2013040917383863389100009413

6. MATEPUAJIBHO-TEXHUYECKOE U UTHOOPMALIMOHHOE
OBECIIEYEHUME

WudopmanmoHHpie TEXHOJIOTUH OOYYEHUs] pa3iMyaloT MO CIoco0aM TONyYeHUs] 3HAHUH,
CTENEHH MHTEUICKTyaln3aluy, LelsAM OOYy4eHMs, XapakTepy YIpPaBJIC€HHs [03HABaTEIbHOU
NeSITEbHOCTBIO M0JIb30BaTeNei B KOMIIBIOTEPHOM 00yJaroIiel mporpaMmme.

B pamkax n3yyaeMoil AUCLUIUIMHBI UCTIOIB3YIOTCS TaKhe HH(POPMALIMOHHBIE TEXHOIOTHH:

e [0 Crocob0aM TMONy4YeHHs 3HAHWN — JIEKIMOHHBIA KypC, J1aOOpaTOpPHBIA IPAaKTUKYM,
MPaKTUYECKHE 3aHSTHS, aHAIN3 CIIPABOYHOM JIMTEpaTyphl, TAHHbIC HHTEPHET;

® [0 CTENEHH UHTEJUIEKTa — TEKCTOBBIN, Ipa)uuecKuii, HHTEPaKTUBHbINA CIIOCOOBI;

e 1o 1eaAM OOydyeHus: — OOydeHHE HaBbIKAM MCIOJb30BAHUS KOHKPETHBIX METO/IOB
IPAKTUYECKON JIeATEeIbHOCTH, MOMYy4eHHE U CHCTEMaTH3allusl pa3iuyHbIX (DaKTUUECKUX JIaHHbIX,
o0yueHre aHaM3y HHPOPMAIMH, €€ CHCTEMATH3aIM! B METOJUKE MIPOBENICHHS HCCIICIOBAHUI.

JUist  ynydmieHuss KadecTBa IIOATOTOBKM CTYAEHTOB B Ipolecce Yy4eOHOW paboThI
UCTIONB3YIOTCS TOCTHYKEHHSI COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI, @ IMEHHO:

® PErylsipHO IPOBOJUTCS TNPOMEXKYTOYHOE U MTOrOBOE€ KOMIIBIOTEPHOE TECTUPOBAHUE
CTYZIEHTOB JUISl OIIPEIeNIeHHs] CTETICH! YCBOCHUSI M3YUEHHOIO MaTepuaa,;

® TIPOBOAMTCS PSIJl BUPTYaJIbHBIX Ja0OPATOPHBIX PabOT, HA KOTOPBIX CTYJACHTHI IMOIY4alOT
HaBBIKM B IPUMEHEHUU KOMITBIOTEPHOTO MOJIEIMPOBAHUS PEAbHBIX (PU3NUYECKUX MTPOLIECCOB;

® IPOBOJATCA JIEKIIMOHHBIE 3aHATHUS C IPUMEHEHHEM KOMITbIOTEPHBIX TEXHOJIOIHH.

Buenpenne B yueOHBIH MpolecC MHHOBAIMOHHBIX TEXHOJOTHUU SIBISETCS OCHOBHBIM
TpeOOBaHHEM COBPEMEHHOW CHUCTeMBbl 00pa3oBaHMs. VIHHOBALIMOHHbBIE TEXHOJIOTUM aKTUBU3UPYIOT
MIO3HABATENbHYIO JIEATEIIbHOCTh CTYJIEHTOB, JAENA0T U3JI0KEHHEe MaTepuana B ayIuTopuu Oolee
yBIIEKaTEIbHBIM, & CAMOCTOATENIbHYIO paboTy cTyneHToB (CPC) TBOpUECKOi.

l'ocymapcTBeHHBIN 00pa30BaTEIbHBIN CTaHAAPT MPEAIONIATaeT CAMOCTOSTENFHYI0 paboTy
CTY/IEHTOB B TaKOM kK€ 00beMe, KaK U ayAuTOpHbIe 3aHATHs. CoBpeMeHHbIe HH(POPMALIMOHHBIE U
KOMITBIOTEPHBIE TEXHOJIOTUY MO3BOJISAIOT oprann3oBaTth CPC Ha mpuHIMIIUAIEHO HOBOM YPOBHE,
a UMEHHO cJieJIaTh JaHHYI0 padoTy audQepeHInpoBaHHOM.

Jis  obecnieuenust aud@epeHIMPOBaHHOTO MeTo/a OOy4YEHHsI CO3[aHO OpPUTHUHAIBHOE
nporpaMMHoe o0OecrieyeHue, KOTOpOoe BKITFOUAET B ceOsl:

o [Iporpammsl yis rerepaiun auddepenipoanubix PI'3 (obonouka FillDD.exe).

e [Iporpammsl [uis penakTupoBaHus OaHka 3ama4d (obomouka Task Finder.exe).

OTH TpOrpaMMbl YCHEIIHO HWCHONB3YeTCsl JUISS COCTaBJICHHS Pa3JIHMYHBIX TECTOB,
KOHTPOJIBHBIX 33/1aHUH, 9K3aMEHALMOHHBIX OUJIETOB, BOIIPOCOB JIJIsl CAMOCTOSTENILHON pabOoTHI.

Jns >PPeKTUBHOCTH CaMOCTOATENbHOM padOThl CTYIEHTOB pa3pabOTaH METOIUYECKU
nopran kadeapsl (snexkmponnviii  adpec: WWW.fizik.bstu.ru), Ha KOTOpOM pa3melieHbl Bce
HE00X0TMMbIE YIeOHO-METOIUYECKHE MaTeprabl, HEOOXOAMMBIE /715 BeIOTHeHHs P1°3:

e [lepeuensb pacueTHbIX popMyn it Kaxaoro PI'3;

e [Ipumepsl pelIeHus TUTIOBBIX 3a/1a4.

Jlnst mOBBIIIEHUST KayecTBa yuyeOHoro mpornecca oOyuenust u 100% obecrnieyeHus Hay4qHO-
METOJIMYECKOW JINTEepaTypoll CTYJIEHTOB JHEBHOM U 3a04HOM (¢GopM o00ydeHus cos3gaHa
9JIEKTPOHHAsE OMOIMOTEKa METOIMUYECKUX YKa3aHUH K J1abOpaToOpHBIM paboTaM Mo BCeMy KypCy
¢busuku. bubnuoreka pa3mereHa Ha caiite kapeapsl (dnexkmponnslit aopec. WWW.fizik.bstu.ru).

JU1st opraHu3ayy y4eOHOro mporecca CTyICHTOB 3a04YHON U AMCTaHIIMOHHOM (popM 00ydeHust
WCTIOJIB3YIOTCS COBpeMeHHbIe MHTepHeT-TexHOomoruu. I HEKOTOpBIX CIEMUATLHOCTEN CO37aHa
AJIEKTPOHHAS OMOJIMOTEKA KOHTPOJIBHBIX 3aJaHUH (21ekmponHbiil adpec:. WWW.fizik.bstu.ru).


https://elib.bstu.ru/Reader/Book/3429
https://elib.bstu.ru/Reader/Book/7866
https://elib.bstu.ru/Reader/Book/2013040917384466917800004129
https://elib.bstu.ru/Reader/Book/2013040917383863389100009413
http://www.fizik.bstu.rи/
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Hcrnonp3oBaHue BUPTYATIbHBIX JJAOOPATOPHBIX MPAKTUKYMOB Ja€T BO3MOXKHOCTb JIOCTYIIA CTYJCHTOB
K YHHUKAJIbHOMY 000pYIOBaHUIO U HAYYHBIM dKCIIEPUMEHTaM:
a) IPOrpaMMHBIE MOJICIIN TI03BOJISIIOT MEHSTh BPEMEHHBIC MaCITa0Bl;
0) perieHre MpoOIeMbI 3arpy3KH J1a00paTOPHOTO 00OPYIOBAHHS,
B) IIPOTPaMMHYIO MOJICJIb MOXKHO BBIIIOJIHUTH B JIFOO0OE BPEMs U B JIIOOOM MECTE;
I) MPOBEICHUE UCCIICIOBAHMS C KPUTHYECKUMHE MapaMeTpaMH.
JIekMoHHbIE, Ta00PaTOPHBIC U MPAKTUYECKUE 3aHIATUS IPOBOIATCS
M406 — 1abopaTopusi MEXaHUKH
B xabuHeTe pacronokeHsl CIeAyoNre 1a00paTopHbIe YCTaHOBKH:
1-1 — Onpenenenne MOMEHTa UHEPLIMU TeJl BpAILICHUS;
1-2 — V3yueHue 3aKOHOB BpaIaTeIbHOTO ABIKCHHUS,
1-3 — MastHuk MakcBenna;
1-5 — Coynapenue mapos;
1-5(n) — M3ydeHue 3aKOHOB COyAapeHHs Tel;
1-8 — M3yuenue konedaTeabsHOro IBHKEHUS.
M409 — 1abopaTopus JIeKTPUYECTBA U MATHETH3MA
B xabuHeTe pacnoioKeHbI CIeAYIONINe Ta00paTOPHBIC YCTAHOBKHU:
3-2 — N3ydeHue 311eKTPOHHOTO ocuuiuiorpada;
3-3 — UccrienoBanue 31€KTPUIECKOTO MOJIS C TIOMOUIBIO 3JIEKTPOIUTHYECKON BaHHBI;
3-5 — Onpenenenne eMKOCTH KOHJIEHCATOPA MOCPECTBOM OAIITUCTHYECKOTO TalbBaHOMETPA;
3-7 — V3MepeHune >IeKTPOABIKYIINX CHJI TAIbBAHUYECKUX JIEMEHTOB METOI0M KOMITCHCALINH;
3-9 — IIpoBepka 3akoHa Oma JiJ1s LIeTH IEPEMEHHOT0 TOKa;
3-9(1) — 3y4eHune 37eKTPUIECKHUX MPOLIECCOB B JIMHEHHBIX IEMSIX EPEMEHHOTO TOKa,
3-10(1) — Onpenenenue yaenbHOTo 3apsiaa IEKTPOHAa METOJOM MarHeTpoHa;
3-11(1) — UccnenoBaHue 3aTyXaromux KojJeOaHuit;
3-12 — OnpeneneHne ropu30HTAIBHON COCTABIAIONIENH MATHUTHOT'O 1OJI 3eMIIH;
3-13(n) — 3yueHne BBIHYKJICHHBIX KOJIEOaHUH B KOJeOaTeTbHOM KOHTYPE;
3-14(n) — V3yueHue sSBICHUS B3aUMHOW WHAYKIIUH;
3-15(1) — M3yuenue peiakCaMoHHBIX KOJIeOaHUH;
3-16 (1) — MI3y4eHne MarHUTHOTO T0JIsE COJICHOM/IAa C OMOIIBIO AaTYMKa XO0JUIa.
M410 — 1adopaTopusi MeXaHUKH
B xabuHeTe pacrnonoXeHsl Cleyouye 1a00paTopHble YCTaHOBKH:
1-1 — Onpenenenrie MOMEHTA MHEPILIUU TEJT BPAIICHHUS;
1-2 — V3yueHue 3aKOHOB BpallaTeIbHOTO ABHKEHMUS,
1-3 — Mastauk MakcBemna;
1-4 — I3yueHne MOMEHTa UHEPLINY;
1-5 — Coynapenue mapos;
1-6 — M3yuenue 6auIMCTUYECKOTO KPYTUIBHOTO MAasATHUKA,;
1-8 — M3yuenue k0y1e0aTeIbHOTO IBHKCHUS;
1-9 — Onpenenenrie COOCTBEHHOTO MOMEHTA MHEPLIUHU TE€J METOJIOM (PU3UYECKOTO MAasTHUKA;
1-11 — Ompenenenrie MOAYJSI CABUTA MPU OMOIIU KPYTUIIBHBIX KOJIEOaHHH.
M411 — 1abopaTopusi ONTHKH
B xabuHeTe pacmosoKeHsl cienyronme JabopaTopHble YCTaHOBKH:
4-2(1) — OnpezeneHre pagyca KpUBU3HBI IIOCKOBBITYKIION JIMH3BI € TOMOIIBIO Kojtel] HbioToHa;
4-3 — Nzydyenne nupakiiMOHHON PENIETKH C ITOMOIIBI0 TOHUOMETPA;
4-5 — TIpoBepka 3akoHa Maitoca;
4-6 — OmipenienieHne KOHIIEHTPAIMH caxapa B PaCTBOPE C TOMOIIBIO KPYTrOBOTO MOJIIPHMETPA;
4-7(n) — MI3yyeHue 3ak0HOB BHEIIHETO (PpoTorddexra;
4-8 — Onpenenenue nocrosaaon Ctedana-bonpivana.
M412 — nabopaTopus GU3NKHU TBEPAOro Teja
B xabGuHeTe pacrosioKeHbl clieyronue 1abopaTopHble YCTaHOBKH:
5-5(1) — Uzyuenue sBneHus rucrepesrca (eppoOMarHUTHBIX MaTEPUAIIOB,;



5-6(1) — M3yuenue 3¢pdexra Xosia B MOITyNpOBOJHUKAX;
5-7 — U3y4yeHue 3aBUCHUMOCTH COINPOTHUBICHUS MPOBOJHUKOB M TOJYHPOBOJHUKOB OT
temnepadypklzyuenne noxynpoBoJHIKOBOTO THOA.
M415 —nekuuoHHass ayauropusi kadeapbl pu3uKu
O6opynoBaHa HUHTEPAKTUBHOM JTOCKOM.
M416 — 1abopaTopusi MOJIEKYJIAPHON GU3MKH U TEPMOAMHAMUKHI
B xabuHeTe pacronokeHsl CIeayonIre 1a00paTopHbIe YCTaHOBKH:
2-2 — OnpeneneHre OTHOIICHUS TEIIIOEMKOCTH Ta30B;
2-3(1) — OnpeneneHre OTHOLICHUS TEIUIOEMKOCTEH BO3/yXa MPH MOCTOSHHBIX JaBICHUH U
0o0BEMeE 110 CKOPOCTH 3BYKa;
2-4 — Onpenenenue Ko duimenTa Bs3koctu Mmeto1oM CTokca;
2-5(1) — Onpenenenue ko3P duimeHTa BI3KOCTH BO3/1yXa KaUUIIPHBIM METOJIOM;
2-6(1) — OmpenenieHue yAEIbHON TEIUIOTH KPUCTALTH3AIMN IPU OXJIAXKICHUH OJIOBA.
M 422 — y4eOHBbIi KOMIIBIOTEPHBIN KJIACC
O6opynoBaH KOMIBIOTEPAMH C BUPTYaTbHBIM ITPAKTHKYMOM U HHTEPAKTUBHOM JJOCKOM.
[lepeuens 1aboOpaTOPHBIX pabOT BUPTYAIBHOTO MIPAKTHKYMA:
e JIBM)KEHUE C MIOCTOSIHHBIM YCKOPEHHUEM;
JBukeHue noj 1eCTBUEM MOCTOSSHHON CHUIIBL
3aKOH COXpaHEHUs] MEXaHUYECKON IHEPTUu;
CoynapeHust ynpyrux 1apos;
VYrpyrue u Heynpyrue yaapsl;
3aKOHBI TEUEHHUS UJI€aTTbHOM )KHUIKOCTH;
CBoOOIHBIE MEXaHHUECKHE KOIeOaHus;
DNEKTPUUECKOE M0JI€ TOUEUHBIX 3apsI/I0B;
Teopema Octporpaackoro-I'aycca 1uist 371€KTpOCTaTHUECKOTO TOJIS B BAaKyyMe;
3akon OMa 1J11 HEOJHOPOAHOTO YJYacTKa eI,
[{enmn mOCTOSTHHOTO TOKA;
3aBucumocts MoltHocTy U KII/] ncTouHMKa MOCTOSHHOTO TOKA OT BHEILIHEH Harpy3Ku;
[TepexoiHbIe MPOLIECCHI B LIETSAX MOCTOSIHHOTO TOKA ¢ KOHAEHCATOPOM;
JIBr>KeHUe 3apsHKEHHOW YacTHUIbI B 3JIEKTPUUYECKOM T10JIE;
Ornpenenenne yAelbHOro 3apsiia YaCTULIBI METOJIOM OTKJIOHEHHSI B MATHUTHOM I10JI€;
MarnuTtHoe nojie. I1eKTPOMarHuTHAsE UHAYKIIHS;
CBoOonnbie konebanus B RLC-koHType;
Bremnyxaennsie konebanust B RLC-koHTYpe;
Omnpit FOHra n onwsiT HetotoHa;
Hudpakmus Opaynarodepa Ha OHON MIENH;
JudpaxkiuonHas peeTka;
TemnmoeMKOCTh UicaJIbHOIO T'a3a;
AnrabaTUYecKuid mpoIiecc;
[TonuTponmyeckuii mporecc;
VpaBHenue cocrosauusi Ban-gep-Baanbca;
[Tuxn Kapno. {uddy3us B razax;
Cratuctuueckue 3akOHOMEPHOCTH B MJI€AIbHOM T'a3e;
Pacnpenenenne Makcgeiia;
Judpakius >1eKTPOHOB Ha KPUCTATNTMYECKOM PEIIeTKE;
Buemnuit porosddexr;
Oddext KomnroHa;
[IpoxoxkaeHne 3eKTPOMarHUTHOTO U3J1y4EHUs Yepe3 BEUIECTBO;
Judpakmus 31eKTPOHOB;
Anpa aTomoB.
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VTBEPXJIEHUE PABOYEN ITPOIr'PAMMBI

VTBepxaenue padbodeii nmporpaMmsl 6e3 U3MEHEHHIA:

PaGouas nporpamma 0e3 u3MeHeHui yTBepxkaeHa Ha 2022 / 2023 yueOHBIiH ro.

ITpotoxon Ne 8 3acenanus xadenaps ot 23 mast 2022r.

3aBeayrommii kadenpoit Gpusnxu *:Z {/C/}ﬂ Kopuunos A.B.

Jupextop UDUTYC %7_/ Benoycor A.B.
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YTBEPXKJIEHUE PABOYEMN INPOTPAMMBI

Y1BepxxaeHue paboueit nporpaMmbl 6€3 H3MEHEHUH:

PabGouas nporpamma 6e3 uamMeHneHuii yreepxaeHa Ha 2023 / 2024 yueGHBIi rop.

ITpotokon Ne 7 3acenanus kadenpst ot 29 mas 2023r.

3aBeayromuii kadeapon Gpusrku 7%[[9 /A~ Kopuunos A.B.

Hupexrop UDUTYC g\%ﬂ’ré benoycos A.B.
{ //
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YTBEPKJIEHUE PABOYEN INPOr'PAMMBI

Vr1BepxaeHue paboueii nporpaMMel 63 H3MEHEHHIA:

Pabouas nporpamma 6e3 u3MeHeHuit yreepxaeHa Ha 2024/2025 y4eGHBI# roj.

ITporokon Ne 8 3acemanms kadenpsi or 20 uronst 2024 r.

3aBenyromuii kapenpoi GU3UKU / Z/é)/ Kopuunos A.B.

Jupexrop Oud Benoycos A.B.



YTBEPKJIEHUE PABOYEN MPOT'PAMMBI

V1BepxaeHue pabodeit nporpaMmbl 6€3 H3MEHEHHIL:

Pa6ouast porpamMma 6e3 u3meHenuii yreepkaena Ha 2025 / 2026 y4eOHbI# rox.

IIpotokon Ne 7 3acenanus kadenpsl ot 27 mast 2025r.

3aBenyoumii kKapeapoi GU3HKHU 7ﬁ é /ﬂ/ Kopuunos A.B.

Jupextop 1oud Q«%/ ‘é’ . BeJonCOB AB.

1 8
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