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1 Ilean u 3272491 OCBOCHHUS AUCIUILIHHDI

Iean oCBOCHUS TUCIUIIIMHBI (MOJIYJISA): SIBISETCS cO3/laHue (yHIaMEHTAIBHOW 0a3bl
3HaHUH, Ha OCHOBE KOTOPOW B JalbHEHIIEM MOXHO pa3BUBaTh Oosee yriayOlieHHOe U
JETATM3UPOBAHHOE U3YUYCHHE (PU3MUECKUX 3aKOHOB U SIBICHUN B paMKaX KypCOB MO TEOPETHIECKOM
MEXaHUKEe, COMPOTUBIICHUE MATE€pUAJIOB, TUJPaBIUKA, JJIEKTPOTEXHUKA M DJIEKTPOHUKA, TEOPHS
MEXaHWU3MOB M MAlllMH, UHCTPYMEHTHI U3 CBEPXTBEP/IbIX MaTEPHAJIOB.

3agauu: chopMUPOBATh y CTYICHTOB €IUHYIO, CTPOWHYIO, JIOTHUYECKHA HEMPOTHBOPECUUBYIO
(GU3UYECKYI0 KapTUHY OKPYIKAIOIIEr0 HAC MUpPA MPUPOJBI, CO3JJaHUE KOTOPOH MPOUCXOAMT IMyTEeM
00001IeHNsT IKCTIEPUMEHTATBHBIX JIAHHBIX U Ha WX OCHOBE IMPOU3BOJUTCS TMOCTPOCHUE MOJIENCH
HaOIIOJaEMBIX SIBICHHH, CO CTPOTUM OOOCHOBaHUEM MPUOIKEHUH M PaMOK, B KOTOPBIX ITH
MOJEIHN AEHUCTBYIOT.

2 Mecto aucuuniaunsl B crpykrype OOII BIIO

JlucrunamHa OTHOCUTCS K 0a3oBoi yacTu ydeOHoro 1ukina — bl Ilpu usydenuit xypca
oOmielt (QU3UKH, CTYACHT JOJDKEH CBOOOJHO BIAJETh B IEPBYIO OYEpedb MaTEeMaTHUYECKUM
ammapaToM. YMETh peliaTh KBaJpaTHbIE, HHTErpajibHbie W AuddepeHInanbHble ypaBHEHHUS,
HEPABEHCTBA, TEOMETPUUYECKUE 33]]a4H, TPUTOHOMETPUUIECKUE BBIPAKCHHUS.

B xypce oOmieit ¢hu3MKH BBOISATCS OCHOBHBIE TOHATHS W 3aKOHBI, KOTOPBIE SIBIISFOTCS
GyHIaMEHTOM TPU OCBOSCHUN MHOTUX JUCIUIUIMH, KaK €CTeCTBEHHOHAYYHOTO IMKIA, TaK M
npodeccuoHasibHOro 1ukiaa. OcBoeHne (U3UKKM HEOOXOAMMO Kak MPEIIIECTBYIONEe s
CJIGI[YIOH_II/IX JOUCIHUIIIINH: TeOpeTI/I‘IeCKaﬂ MCXaHHKaA, COHpOTI/IBHeHI/Ie MaTepI/IaJIOB, FI/II[paBJII/IKa,
MaTepHaIOBEICHUE, TEOPHS MEXAaHM3MOB U MaIlliH, JICKTPOTEXHUKA U AJICKTPOHHKA.

3 TpeOoBaHusl K pe3yJibTATaAM OCBOEHHSI COJAEP:KAHMUS JUCHMILIHHBI

[Tpouiecc M3y4yeHHWs MUCHUILUIMHBI HAmpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB CIICAYIOIIUX
komneTreHnuii B cootBercTBUU ¢ ®I'OC BITO u OOII BIIO no nanHOMY HanmpaBi€HHIO MOJATOTOBKU
(crienanbHOCTH):

OIIK-5 — CnocobeH HuCIonabp30BaTh OCHOBHBIC 3aKOHOMEPHOCTH, JEHCTBYIOIIHME B IPOIECCE
W3TOTOBJIICHUSI MAIIMHOCTPOWTENBHBIX U3JeNUid TpeOyemMoro KauecTBa, 3aJaHHOTO
KOJIMYECTBa MPU HAUMEHBIIINX 3aTpaTax 00IIeCTBEHHOrO TPy/a.

WNugnkatop: OIIK-5.1 — cmocobeH wuCmonp30BaTh 3HAHUA 1O TPOGUIBHBIM pas3zieiiaM
MaTEeMaTHYeCKUX M E€CTECTBEHHO-HAYYHBIX JUCHMIUIMH JUISI HW3Y4YeHHs] OCHOBHBIX
3aKOHOMEPHOCTEH, JEHUCTBYIOIIMX B TIPOLIECCE M3TOTOBICHUS MAIIMHOCTPOUTEIBHBIX
U3 IETNH.

B pe3ynbraTe 0cBOSHUS TUCIUTIIMHBI 00 yJaIONTUICS JTOKEH:

3HaTh: OCHOBHBIE (DU3MUECKHE SBJICHUS U 3aKOHBI; OCHOBHBIE TEOPETUYECKUE
MPEJICTABICHUS U MOJICTTH (PU3UKH; OCHOBHBIE (PM3NYCCKUE BEIIMIMHBI U KOHCTAHTBI, UX
orpeziesieHue U eTUHUIBI U3MEPEHUS.

YmeTn: pemath pu3ndecKue 3a/1a4u; UCTIOIH30BaTh MPU PEUICHUH 32/1a4 OCHOBHBIC
3aKOHBI, TEOPETUYECKHE MPEACTABICHUS U MOAETH (QUBHKH.

Buiasers: HaBbIKaMU MPOBENCHUS (PU3UYECKOTO SKCIIEPHUMEHTA; HaBbIKaMH 00pabOTKH
9KCIIEPUMEHTANBHBIX JaHHBIX.



4 Copep:xaHue ¥ CTPYKTYpPa AU CUMIIMHBI (MOLYJI51)

4.1 Conepxxanme pas3aejioB 1M CIUAININHbBI

No HanMeHOBAHIE Coneprxkanue pasjena ®dopmupyemast ®dopma
KOMIIETEHIIUS TEKYIIETO
pasnena pasnena
KOHTPOJIS
1 MexaHuka OIeMEHTHI KWHEMaTHKH JIP, K, T, PK
IIOCTYIATEIILHOTO u OIIK-5
BpAILATEILHOIO JBUKECHUSA, OIIK-5.1
Jlnnamuka TOYKU u
MOCTYNAaTEIbHOTO JIBUOKEHU S
TBEPJOTO Tena. 3aKOHBI
COXpaHEHUs.
JuHamuka BpAILATEIILHOTO
JIBU>KEHUSI TBEPAOTO Tea
Heunepuuanbubie CUCTEMBI
oTcYeTa
MexaHuKka XKUIKOCTEH
Mexanudyeckue  KoneOaHusT U
BOJTHBI
DJIEMEHTHI  CNEIUaIbHOW TEOPHUH
OTHOCHUTEJIbHOCTH.
2 MonnekynsipHast | MonekynsipHO-KMHETHYECKast OIIK-5 JIP,K, T, PK
busuka u TEOpPHUsI UICATIbHBIX Ta30B. OIIK-5.1
TepMoiuHamMuKa | OCHOBBI TEPMOIMHAMUKHU
PeanpHbie ra3el, KHIKOCTH U
TBEPJbIC TEJIA.
3 DNIEKTPUUYECTBO | DIEKTPOCTATUKA OIIK-5 JIP, K, T, PK
Y MarHEeTU3M. [TOCTOSIHHBIN ANEKTPUYECKUNA TOK. OIIK-5.1
Toxk B cpenax.
MaruutHoe TMojie B BaKyymMe€ M B
BEILIECTBE.
OcHoBBI Teopun MakcBemia aJist
ANIEKTPOMATHUTHOTO TOJIS.
DJIeKTpOMarHuTHbIE KoJeOaHus u
BOJIHBI. IIepeMeHnHbIi
AIIEKTPUYECKHI TOK.
4 Onruka. I'eomerpuueckas OIITHKA, OIIK-5 JIP, K, T, PK
(bOTOMGTpPIH OIIK-5.1
Bonnosas onrtuka.
KBaHTOBas onTuka.
5 OJIEMEHTHI ®wusuka atroma. KBanroBas ¢usnka. OIIK-5 JIP, K, T, PK
aTOMHOU U DJeMeHTHl  siAepHOW  GU3UKA U OIIK-5.1
sIIEpHOM (U3HKY SJIEMEHTAPHBIX YaCTHII.
bus3uKn

B rpade 4 mnpuBoxmArcs 1IaHupyemblie (HOPMBI

TCKYIICTO KOHTPOJIA:

3amuTa

nabopatopHoit padotsl (JIP), Bemonnenne xkypcoBoro mpoekra (KII), kypcosoit padotsr (KP),
pacuetHo-rpaduueckoro 3amanus (PI'3), momammnuero 3ananus ([13) nanucanue pedepara (P),
acce (), kommmokuyM (K), pyoexnsiit koutpois (PK), tectuposanue (T) u T.1.




4.2 CTpyKTypa AUCHHUIIIMHBI

O0mast Tpy10éMKOCTb JUCUMILIMHBI COCTABJIACT 8 3a4€THBIX equHMIL, 288 yacoB

Bun pabotbt (010 {0
Icemectp | 2 cemecTp
O0mass Tpynoémkocts (B 180 108
yacax)
KonraktHas pabGora (B 85 45
yacax):
Jlexyuu (J1) 34 30
Ilpakmuueckue 3anamus 17 15
(113)
Jlabopamopuvie pabomol 34 _
(13)
CamocrosiTeibHas padora (B 05 63
yacax)
CamocTosTeNnbHOe
U3y4YEHUE 43 18
paszienoB
CaMonoaroToBkKa 43 18
IloaroroBka u
MPOXOXKACHUE } 9 27
MIPOMEKYTOUHON
aTTeCTalNu
Bua uToroBoro KOHTpoOJIsA 3auér IK3aMeH

Paznensl qucuuIuivHbl, M3ydyaemsbie B _1_ cemecTpe

No
pasnena HaumenoBanue pasnenos
1 Mexannka
) MounekynsapHas (cTaTucTUdecKas) Gu3uka u
TCPMOANHAMHKA

Pazgenbl AUCHUIUIMHBL, U3y4aeMble BO 2 CEMECTpe

Ne
pas- HanmMenoBanwue pa3ienon
Jlena

3 | DAeKTpUYECTBO U MAarHETU3M

4 Onruka.

5 | DneMeHTHI aTOMHOM U SAEPHON PU3UKU




4.3 JIabopaTopHbie padoThI

Ne Ne
JIP paszena HaunmenoBanue nabopatopHbsIx padoT
1 2 3
. . N3yuenue 3aKk0HOB paBHOYCKOPEHHOTO ABUKEHUS U BTOPOTO
3akoHa HproToHa Ha MamuHe ATBya.
) | Omnpenenenne CKOPOCTH JABHKEHUS My METOAOM
OAJUTMCTHYECKOTO MasITHHKA.
3 1 W3ydyeHre 0OCHOBHOTO 3aKOHA IMHAMUKH BpallaTeJIbHOTO
JIBUKCHHUSL.
4 1 Omnpenenenue MOy FOHTA 110 U3TUOY CTEPKHS.
5 { OrnpezenieHre MOMEHTa HHEPLUU MaxOBOTO KOJIECA U CUJIBI
TpPEeHHsI B OTIOpe
6 1 OmnpeneneHre MOMEHTa HHEPIMH Tela METOJIOM KPYTHIIbHBIX
Kose0aHuH.
7 | Onpenenenne K03PGUIUEHTA KECTKOCTH MTPYKUHBI

CTaTUCTUYCCKUM U TUMHAMHWYCCKHUM MCTOAAMMU.

8 7 Omnpenenenue TepMUUECKOro KO GUIMEHTA TAaBICHUS BO3IyXa
IPY ITIOMOIIM BO3AYIITHOTO TEPMOMETPA

Ornpezenenne MIOTHOCTH KUJKOCTEN U KOHLIEHTPAIMU PacTBOpa ¢

9 2
MOMOUIbIO TUKHOMETpa
10 o) Ornpezenenne BIaKHOCTH BO3/lyXa
1 5 Onpenenenne korhduLreHTa TMHEHHOTO PaCIIUPEHHS TBEPIBIX

TCII.

OmnpeneneHre OTHOIIECHHS TEMIOEMKOCTH TP MTOCTOSHHOM
12 2 AaBJICHUU K TCINIOCMKOCTHU ITPU IMMOCTOAHHOM 06’beMe
(y=C,/Cv ) wmeronom Knemana-/[ezopma

13 o) OnpeneneHre MOJISIPHOM MacChl BO3/1yXa.

14 3 HccnenoBanue 31€KTpOCTaTUUECKOTO TIOJISI METOJOM
3JIEKTPOCTATUYECKOW BaHHBI.

15 3 Onpenenenne uncia apanes u 3apsiaa 3JI€KTpoHA.

16 3 H3mepenune conpoTUBIEHUN ¢ IIOMOIIBIO MOCTa Y UTCTOHA.

17 3 N3yueHune 3aBUCUMOCTH CONPOTUBJIEHUSI METAJUIOB OT
TEMIIEPATYPHL.

18 3 HccenenoBanue 3aKOHOMEPHOCTEN TEPMOIIEKTPOHHOM SMUCCHH.

19 3 N3yuenue nepexoqHbIX MPOLIECCOB MPU 3aMbIKAaHUU U
Pa3sSMbIKaHWUU LCTIN.

20 3 Ornpenenenre ropu30HTAILHONW COCTABJISAIONIEH HATPSAKEHHOCTH
MAarHUTHOTO TOJIS 3€MJIH.

21 3 I/I3yquHe MOJIYITPOBOAHUKOBOTO ANOAA U NOJTYIIPOBOJAHUKOBBIX
pHOOPOB.

2 4 Onpenenenne riaaBHOTO (OKYCHOTO pacCcestHUsI COOMpArOIIeH 1

pacceuBaloIIcH JINH3.




1 2 3

23 4 OmnpeneneHne CUIbl CBETa OTOMETPOM.

24 4 Nzyuenue sapneHust nHTEp(HEPEHIIUN CBETA C TOMOIIBIO KOJIEI]
HBIOTOHA

25 4 HccnenoBanne oNTUYECKH aKTUBHBIX BEIIECTB CaXapUMETPOM.

26 4 HccnenoBanue CTpYKTYpbl KPUCTAIIIIOB JA3€PHBIM U3TyUEHHEM.

27 4 N3y4enne 3aKkoHa OCBEIIEHHOCTH

28 4 HccnenoBanue nudpakiiuy CBeTa ¢ MOMOIIBIO ONITHYECKOM
CKaMbU

79 5 Nzyuenue BHemHero porodddexra

30 5 HccnenoBaHue CrieKTPOB UCITYCKaHUS U TOTJIONICHHUS
CIEKTPOCKOIIOM

31 5 Hcnonws3oBanue cuerynka I'eitrepa-Mrosuiepa uist u3ydeHus
M30TONa OepUILITUS

4.4 llpakTHYeckue 3aHATHS (CEMHHAPBI)

Ne Ne
Tema
3aHATHS | pa3jena
1 2 3
1 1 DJIeMEHThl KHHEMATHKHU.
JlunaMyKa nocTynaTeabHOro ABMKEHUs. CUIIbI HHEPIIMH.
) 1 DHepreTU4ecKre XapakTEPUCTUKNA MEXaHUYECKON CUCTEMBI.
3aKOHBI COXpPAHEHUS] B MEXaHUKE.
3 1 MexaHuka TBEpAOTO Tea.
4 1 Mexannueckre KoieOaHus! U BOJTHBI.
5 1 DIIEMEHTHI MEXAHUKHU KUIKOCTEN.
6 1 DJIEMEHTHI PEIATUBUCTCKON MEXAHUKH.
7 2 MonexkysapHO-KHHETUYECKas: TEOpUs UCaIbHBIX I'a30B
8 2 OCHOBBI TEpPMOAMHAMUKHI
9 2 PeasibHbI€ Ta3bl, )KUAKOCTH U TBEPABIC TEJIA
10 3 DneKTpoCTaTHKA.
11 3 I1OCTOSIHHBIN 2IIEKTPUYECKUM TOK.
12 3 DJIeKTpOMAarHuTHast MHIAYKIHS. DJIEMEHThI Teopun MakcBesia
JUTS 3JIEKTPOMArHUTHOTO MOJIS.
13 3 DJeKTpOMarHuTHbIE KoJieOanus ¥ BOJHBL. [lepeMeHHbIi

9JICKTPUYECKHUI TOK.




Ne Ne
Tema
3aHsaTus | pazzena
14 4 DneMEeHTHI T€OMETPUYECKOM ONTUKU. BoslHOBas onrtuka.
15 KBanToBas npupojga uzimydeHus.
16 5 DeMeHTa aTOMHOM U KBAaHTOBOM (pU3HKH.
17 5 DNEeMEeHTHI SIIepPHOHN (DU3UKH.

4.5 CamocTosiTe/IbHOE H3y4YeHHEe Pa3/1e/10B JUCHUILINHBI

Ne Ne
Bonpockl, BBIHOCHMbIE Ha CAMOCTOSITENIbHOE U3y4EHUE
TeMmel Pa3nena
I 2 3
1 1 Mexaunueckoe arxenre. OTHOCUTENLHOCTE IBHKECHHU.
Cucrema orcuera. KoopannartHas u BekTopHast popma onucanus
2 1 PeaktuBHOe nBmxkenue. KocMuueckne ckopocTu
3 1 I'upockomnebl. [IpuMeHeHne THPOCKOIIOB B HABUT ALK
4 1 3ByKOBBIE BOJHBI. YIbTpa3Byk. MH(ppa3Byk. Dddext Jormepa
MHEpLIHAIbHbIE CUCTEMBI oTcyeTa. CHUITbl HHEPLHUH
S 1 Hewnnepunaneusie cuctemsl orcuera. C e
6 2 Omnpenenenne NOCTOSHHOW ABOraipo
7 ) JlnuHa cBOOOIHOTO MpoOera MOJIEKYJIbI U CPEHEE YHCIIO0
CTOJIKHOBEHUI
2 BHyTpeHHsIs dHEeprus peaabHOro rasa.
2 OS¢ dexr xoynsa-Tomcona. CxnxeHne razoB
10 ) JlaBiieHre o1 U30THYTOM MOBEPXHOCTHIO KUAKOCTH. Dopmyia
Jlarutaca. Kanuisipasie sSiBIeHUS
11 2 JledekTsl B KpHucTaIax
12 ) CyOnmmarus, TUTaBJICHUE U KPUCTALTU3AINS TBEPIBIX TEJl.
AmMopodHubIe Tena
13 3 OnbIT MUIITMKEHA 110 ONPEACIICHUIO 3apsi/ia SJIEKTPOHA
14 Pacuer HanpsKEHHOCTH AJIEKTPUYECKOTO I10JIS Ha OCH JTUIIONS U
3 Ha MPSIMOI NEPIEHNUKYJISIPHOU OCH TATIONA.
15 [Ipumenenne teopembl [aycca ns pacdeta HampsHKEHHOCTH
3 MOJIT PaBHOMEPHO 3apsHKEHHOH cdepudeckoil MOBEPXHOCTH,
PaBHOMEPHO 3apsHXKEHHOT0 OECKOHEUHOTO IMJIMHIPA.
16 3 CerHeTosJIeKTPUKH, X CBOMCTBA U IPUMEHEHHUE.
17 3 ConpoTHuBiIeHHE MPOBOJHUKOB M UX COEJUHEHHE. 3aBUCHMOCTb
COTIPOTUBIICHUS MIPOBOIHUKOB oT TEMIIEPATYPHI.
18 3 Peoxopaneiit MOCT YUHCTOHA.
19 3 Koaddurment nosne3noro neiicTBUs HCTOYHUKA TOKA.




20 PaboTa BeIXO/a 2JIEKTPOHOB U3 METALIOB. TE€pPMO3JIEKTPOHHAS
3 smuccus. KoHTakTHas pa3HOCTb TOTEHIIUAJIOB.

TepmoonnexkTpuueckue sBJICHUS U UX IPUMEHEHHUE.

21 3 [TonynpoBOAHUKOBBIN MO, TPUOJ, TPAH3UCTOP MHTETPAIbHBIC
CXEMBI..

22 Buael  camocTosiTenbHOrO  ra3oBoro  pazpsga. Tieroniui,

3 JlyTOBOM, HICKPOBOM U TyTOBOM pa3psibl.

23 3 Dddexr Xomna.

24 3 YckopuTenu 3apsKEHHBIX YaCTHLL.

25 3 Huna- n napamaruetTusm. ®eppoMarHeTHKHU U KX CBOMCTBA.

26 3 Toxk npu 3aMbIKaHUU U PA3MBIKAHUU CTIH.

27 3 Omnpenenenne yneapbHOro 3apsia MOJ0KUTENbHBIX HOHOB. Macc
— cnekTporpadsl.

28 3 TexHuueckue MPUMEHEHUS IIEKTPOJIN3a.

29 4 OnTtuueckue mpuOopbl. AdGeppariuu ONTHIYECKUX CHCTEM.

30 4 OneiTel ®u3o0 um MaiikenbcoHa IO ONPEAEIECHUI0 CKOPOCTH
CBeTa.

31 4 Mertoapl HaOmofeHus UHTEepdepeHInn cBera. l[IpuMmeHeHue
WHTEep(dEepEHIINN CBETA.

32 4 Buipl mIoMUHECTIEHIINH.

S OuneHouyHble cpeACTBA JJIsl TEKYILIEro KOHTPOJISI yCIeBAeMOCTH H IPOMEKYTOYHOM
aTTecTaluu

@OopMBI KOHTPOJS TEKYUIUX, IMPOMEXYTOUYHBIX M WTOTOBBIX 3HAHUN CTYIEHTOB IIO
JTUCITUTLIMHE OTPEACIISIOTCS B COOTBETCTBUU C Y4EOHBIM TUIAHOM 00pa30BaTeIbHON MPOTPAMMEI U B
COOTBETCTBUU C JnelcTByromuM [lojokeHneM o OalbHO - PEHTHHTOBOM CHUCTEME OICHKH
ycneBaemocTu cTyaeHToB KbI'Y.

Ot oOyuaromuxcs TpeOyeTcsl MOCEIICHHE 3aHSATHH, BBITIOJHEHHE JIa0OpaTOpPHBIX padoT,
3HAKOMCTBO C PEKOMEHJOBAHHOU JINTEPATYPOl.

[Tpu aTTecTanum 0O0yJaroNIUXCsl OIIEHUBACTCS Ka4eCTBO PabOThI Ha 3aHATUSX (YMEHHE BECTH
JTUCKYCCHIO, CIIOCOOHOCTh YETKO U EMKO (OpPMYITUPOBATH CBOM MBICIH), YPOBEHb MOATOTOBKH K
CaMOCTOSITENIbHOM JIeSITEeIbHOCTH, KA4eCTBO BBIMOJHEHHUS 3aJaHUl (IIpe3eHTaluil, JO0KIaJ0B,
BBITIOJTHEHHE TA0OPATOPHBIX paboT U ap.).

Mexanuka. MoJjiekyJasipHasi (pM3UKa U TEPMOAUHAMHUKA
Bonpocsl 1i1s 1 koJL10KBUYMA.

1. Cucrema otcuera. Ilyth, mepemelnieHue, CKOpPOCTb, YCKOPEHHUE IIPU PaBHONEPEMEHHOM
IPSIMOJIMHEHOM JBM>KEHHUU.

2. KuHemaTuKa BpalllaTEJIbHOIO MABM)KEHHA. YTOJ IOBOPOTA, YIJIOBas CKOPOCThb, YIJIOBOE
YCKOpPEHUE U UX CBA3b C IMHEWHBIMHU XapaKTePUCTUKAMHU.

3. Jlunamuka marepuanbHoi Touku. [loHsiTHE Macchl, cuiibl. 3akoHbl HploTOHA.
4. Cwunpl B MeXaHUKe (CUJIa TPEHHS, TSDKECTH, YIIPYTOCTH).
5. 3akoH BcemupHoro Tarorenus. KocMuueckue ckopocTH.
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10.
11.
12.
13.
14.
15.

16.

17.
18.
19.
20.
21.
22.
23.

24.
25.

26.
27.
28.
29.
30.
31.
32.

33.
34.
35.

36.
37.
38.
39.

40.
41.
42.

ITonaTHe 3amMKHYTOM cHUCTeMbl. MIMIysibCc MaTepuaabHOM TOYKU, MEXAHUYECKOW CHCTEMBI.
3aKOH COXpaHEHMsI HMITYJIbCA.

Pa6ora. Momnocts. KIIJI. Kunerndeckas u moTeHUManbHas SHEPTHUA. 3aKOH COXPaHEHUS
JHEPIUU.

MowmeHT cuinbl. MOMEHT UMITyNbCca. 3aKOH COXPAaHEHHUS] MOMEHTA UMITYJIbCA.

OcHOBHOE ypaBHEHHUE IMHAMUKH BPalIATEIbHOTO ABMKECHUS. MOMEHT HHEPLIMH.

Mowment nnepuuu. Teopema Illrelinepa. ' upockomsl.

Kunernueckas sneprus Bpamenus. Pabora, coBepiaemas npy BpallleHUH Tea.

HCO. Cuinbl uneprum.

[Tpunnun otHOcHuTenbHOCTH [ anmunes. [IpeobpazoBanus ["anwes.

ocrynatsr CTO. IlpeoGpazoBanus JlopeHna 1t KOOpAUHAT U BPEMEHH U HX CIICACTBUSI.
OCHOBHOU 3aKOH PEISTUBUCTCKON TMHAMUKHU. 3aKOH B3aMMOCBSA3M MACChl U SHEPTHUU.

Bomnpocsl 1i1s 2 KOJIOKBUYMA.

CBolicTBa KUJKOCTEN U Ta30B. [ mapocraruueckoe napieHue. 3akonsl [lackans, Apxumena.
VYcioBus niaBaHus TeIL.

CranuoHapHOE TeUEHHE UACATbHOM KUJIKOCTH. Y paBHEHUE bepHyIUIN U CIeICTBUA U3 HETO.
Bsskocte. JlamuHapHoe 1 TypOylieHTHOE TedeHue xuakoctu. Yucno PeitHonbaca.
Onpenenenne BA3KocTH MeToaoM CToKca.

Omnpenenenue Ba3kocTu MeToioM [lyazeiins.

Mexannyeckue KoieGaHus U UX XapaKTEePUCTUKU.

INapmonnueckuit ocrmisitop. IpyKuHHBIH, pU3nyecKuii 1 MaTeMaTHYECKUI MasTHUKH.
Yrpyrue BoiHBL. YpaBHeHHE Oeryiiei BOJHBI. 3eMIICTPSCECHUs: NMPUYHHBI, MMOCICACTBUS,
MIPOTHO3.

HNuTtepdepentius BoaH. CTosiurie BOJIHBIL. 3BYK, HHPPA3BYK, YIbTPA3BYK.

CratucTuueckuil ¥ TEPMOJAMHAMUYECKUN METOJIbI UCCIEOBAHUS CUCTEMbl MHOTHX YaCTHII.
OcnoBnble nonoxkennst MKT cTpoenus BemecTsa.

[Tonsatue mons BemiecTBa. KonnuectBo BemecTBa. MossipHast Macca, Macca OJIHOM YacTHIIBL.
Nneanbnsiii ra3z. OcuoBHoe ypaBHeHue MKT uneanbHoro rasa.

YpaBHEHHE COCTOSTHUS UealbHOTro ra3a. M3omporuecchl.

3akoH MakcBeiia 0 pacipeielIeHUH MOJIEKYJT UJI€aJIbHOTO T'a3a M0 CKOPOCTSM.
Bapomerpuueckas popmyna. Pacnpenenenue bonbnmana.

Hudbdysus. 3akon Guka. Koapdbunment nuddys3un.

TemnmonpoBoaHOCTH. 3akoH Dypbe. KoadduiueHT TerionpoBoJHOCTH.

Bsizkocts. YpaBuenune Hprorona. KoaddummeHt BI3kocTH.

Bomnpocsl 1u1s 3 KOJIOKBUYMA.

[TepBoe Havanmo TepMoauHaMUKU. BHyTpeHHss sHeprus. PaboTa B TepMoIuHaMHuKe.
TermmoeMkoCTh ra3oB. YpaBHeHue Mailiepa.

Yucno crenedeit cBo0oapl. 3akoH boibIiMaHa 0 paBHOMEPHOM paclpeIe]ICHUN YHEPTUH 110
CTETICHSIM CBOOO/IBI.

[IpumeHeHre nepBoro Hayaia TEPMOJAMHAMUKH K U30IIPOLIECCAM.

Anmmnabarnyeckuit mporecc. Ypapaenue [lyaccona.

OOGpatumbIe 1 HEOOpAaTUMBIE TTPOIIECCH. DHTpOMHS. BTopoe Hayaio TepMOIMHAMHKH.
Tennossie auratenu. [ukn Kapuo. KIIJ| temnoBoit mammubl. OXxpaHa OKpyKarolieu
Cpenpbl.

Peanbuble rasel. YpaBHenue Ban-nep-Baanbsca. 30TepMsbl peanbHOro rasa.

BryTpennsis sneprus peanpHoro rasa. Cxkenue ra3zoB. Dddekrt Jxoyns — Tomcona.
SlBneHus Ha TpaHULE JKUIKOCTH W TBepaoe Teno. KpaeBoil yron cmaduBaHusl.
[ToBepxHOCTHOE HaTskeHUE. [[0BEpXHOCTHO-aKTUBHBIE BELIECTBA.
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43. Ucnapenue, masnenne, cyonumanus. Juarpamma cocrosnus. TpoiiHas Touka.

44. JIaBneHue Mo U30THYTON MOBEPXHOCTHIO KUJAKOCTH. KanmuispHbie ABICHUA.

45. Teepapie Tena. AMop¢HBIe U KpucTaunyeckue tena. [lonmmmepsl n okpyKaromas cpefa.

46. Tunbl KPUCTAITMYECKUX TBEPABIX TEIL.

47. JledexTsl B KpUCTaIIaXx.

48. TenmoemkocTh TBEepABIX Tel. 3akoH [rononra u [Itu.
49.®a30Bble NEPEXO/BI MEKY arperaTHBIMU COCTOSTHUSIMU BellecTBa. Da3oBble MEPEXO/IbI
IIEPBOTO U BTOPOTO pOAaA.

DJIeKTPUYECTBO U MATHETHU3M ,0NITHKA, ATOMHAS U siiepHas pusuka (2 cemecTp).
Bomnpocs! 1 kosioKBHYMA.

1.3aK0H coxpaHeHus JIEKTPUIECKOro 3apsaaa. 3akoH Kynona.

2. HampskeHHOCTB 3nekTpuueckoro nods. [punnun cynepnozunuu. ITone numosns.

3. [ToTox ¥ HMpKyISIUA dAEKTpocTaTndeckoro nois. Teopema ["aycca.

5. Pabota snektpoctarndeckoro moss. IloTeHnman u ero cBs3b ¢ HaPsSKEHHOCTHIO.

6. IIpoBOOHUMKM U AMAIEKTPUKU B IJeKTpocTtatuueckoM mnoJie. KonaeHncaropel. EMkoCTh
KOHJIEHCATOPOB.

7. DHeprusi B3aUMOJICUCTBUS AIEKTPUUECKUX 3apsoB. DHEPrusi YEJWHEHHOTO MPOBOJIHMKA,
KOHJIEHCATOPa, JIEKTPUUECKOT0 MOJIS.

8. Dnexrpuueckuii Tok. Cuna Toka. Ctoponnue cwibl. DJ[C. 3akon Oma 1 yyacTka Ienu U
JUIS 3aMKHYTOM LIENH, COJIepKallero UICTOYHUK TOKA.

9. 3akon Owma u JIxoyns-Jlenna B uaTerpaibHON U Aud depeHuansHoi hopmax.

10. ComnpoTuBieHHE TPOBOJHUKOB M HUX COEAUHEHMs. 3aBHUCHUMOCTb OT TEMIEpPATypHl.
CBepX1poBOAMMOCTS.

11. IIpoBogumocTs B MeTaiax. TepMO3JIEKTPOHHAS IMUCCHSL. AIEKTPOBAKYYMHBIN THOA.

12. IlpaBmna Kupxroda. PaBHOBECHBII MOCT YHHCTOHA.

13. IIpoBomumocts B monymnpoBonHuKkax. CoOCTBeHHass M TPUMECHAs MPOBOJAUMOCTE.
[TonynpoBOAHUKOBBIN AUOI.

15. Dnexrponus. IIpoBoguMocTs B 3nekTpoauTax. 3akoH Dapanes.

16. Maruurtnoe nosie. 3akoH buo-Casapa-Jlamnnaca.

17. BzaumoielicTBre mapasuieibHbIX TOKOB. 3aKOH AMIiepa.

18. JIBmxeHue 3apspKeHHBIX YacTUI] B MarHUTHOM nosie. Cuna Jlopenna.

19. DnextpomarauTHast uHAYKUs. 3akoH Papanesd. [1pasuio Jlenna.

22. Marnetuku. [lna-, mapa-, peppomaraeruku. [ umoreza Amnepa.

23. UaayKTUBHOCTH. DHEprus MmaruutHoro noust. Camounaykius. Tpanchopmarop.

24. Ilepemennblii TOK. 3akoH OMa JJ1s1 IEPEMEHHOTO TOKa.

25. PeakTuBHOE CONIPOTUBIIEHHE. MOILITHOCTD B LIENHU IEPEMEHHOTO TOKA.

26. KonebatenpHblid KOHTYp. CBOOOJHBIC TapMOHHYECKHE KoJjieOaHUs B KOHType. Dopmyna
TomcoHa.

27. KonebarenbHbIi KOHTYP C aKTHBHBIM COITPOTHBJICHUEM. 3aTyXaronIue KojaeOaHus.

28. BeiHyX/IeHHbIE KoNieOanus. SIBIeHNE IIEKTPUIECKOTO Pe30HAHCA.

29. DnexkTpoMarHuTHbie BOJIHBL. Bektop YMoBa — [loiiTunra.

30. [Txana DneKTpoMarHuTHBIX BOJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

Bonpocsl 2 Ko1JIOKBHYMa.

OcHOBHBIE 3aKOHBI TEOMETPUUYECKOMN ONTHUKH.

OnTtuueckne npubopsl. Jluuza. dopmyna ToHkol swmH3BL [locTpoeHMe H300pakeHHW B
TOHKOM JIMH3E.

dotomerpusi. OcHOBHBIE (OTOMETPUUECKUE BETUUUHBI.
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17.
18.

19.
20.

21

23.
24.
25.

26.
27.
28.
29.
30.

31.

32.

33.
34.
35.
36.
37.

38

Wntepdepennus cBera. YCIOBUS MakCMMyMa M MHUHUMyMa MHTep(depeHlnu CBerTa.
[Ipumenenne natepdepeHInu.

Meroas! OJIy4eHUsI KOTEPEHTHBIX CBETOBBIX BOJIH.

WuTepdepeniys ceera B TOHKMX IUIeHKaX. [1010Ck paBHOro HakjIoHa.

WuTepdepenius cBera B TOHKUX IUieHKaX. [lomockl paBHO# TommuHe! (Konbiia HeroTona)
PacueT uHTEpEepEeHINOHHON KapTUHBI OT IBYX UCTOUHUKOB.

Hudpaxius csera. [Ipunnun [olirenca - @penens. Metos 30u Openensi.

. Hudpakuus Openens Ha KPYTrJIOM OTBEPCTHH U HEMTPO3PAYHOM JHCKE.

. Mudpaxmus cera. Audpakius @paynrodepa Ha ogHoi menu. JuppakirnonHas pemierka

.. Indpaxnus Ha kpucramiax. @opmyna Byneda — bperros.

. Tomorpadwus.

. ducnepcus cBera. DIEKTpOHHAS TEOPHUS TUCTIEPCHUH.

. Hducniepcus ceeta. Bunpl criektpoB u3nydyeHus. KauecTBEHHBIN U KOJIMUECTBEHHBIN aHAIN3.

. [Tornomenune cBera. 3akoH byrepa. CrHexkTpsl H3Iy4eHHS] W TOTJIOMICHUS KaK METOJ

OTpaxcaTeanoﬁ CHOCOGHOCTI/I IO4YB, IMArHOCTHUKA 3arpsA3HCHHBIX He(l)TBIO II0YB.
[Tonspuzanus cera. Buasl nonspuzanuu. 3akoH Maitoca.

[Tonspuzanus cBera Mpu OTPaKEHUHU U MPEJIOMIIEHUH Ha TPAHULIE JBYX JUAJIEKTPUKOB. 3aKOH
Bprocrepa.

SIBneHue ABOMHOTrO MydenpenomiaeHus. [Ipubopsl 11 momyyeHus, NoIsIpPU30BaHHOTO CBETA.
Onrtuyecku akTUBHBIE BelecTBa. CaxapuMeETpBhI.

. UckyccTBenHas ontudeckas anu3orpornus. Ddpdext Keppa.
22.

XapakTepuCTUKH TEIJIOBOro m3mydeHus. 3akoH Kupxroda. 3akonsl Ctedana — bonpiimana u
cMellenns Buna.

®opwmynel Panes — [lxunca, Buna u [Inanka.

OnTrueckast IUPOMETPHUSL.

3akonbl (Qororddexra. VYpaBHenwe OuHmTeitHa g dorodddekra. [Ipumenenue
dororddekra.

Macca u umnynsc ¢otona. JlaineHue cpera.

S¢dexr Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax. JIMHeHYaThlil CIEKTp aToMa BOAOPOa.

Crpoenue atoma. OnbiTel Pezepdopna no paccesuuro anbda - yacTu.

[Toctynater bopa. DkcnepuMeHTaNbHOE JOKAa3aTEIbCTBO JUCKPETHOCTH HSHEPreTUUYECKUX
ypoBHei atoMa (onbliTel @panka u I'epua).

DnieMeHTapHasg Teopus aToMma Bojopoja o bopy

Bomnpoce! 3 kos1I0KBHYMA.
I'mnore3a ne-bpoiina. BonHoBele cBoiicTBa BemiecTBa. COOTHOLIEHHE HEONPEIEIEHHOCTEN
JUTSL KOOPJMHAT U UMITYJIbCOB.
BonroBas ¢yHk1us u ee craructuaeckuii cMbicit. Obmiee ypasuenue Ilpenunrepa.
Cnun snexktpona. KBantossie uncina. [Ipunuun [aynu.
Ilepnonnueckas cucrema semenTos J[. M. Menneneesa.
PentrenoBckoe uznyyeHue. 3akoH Mo3iu.
IIpupoa XUMUYECKOH CBSA3U B MOJIEKYJIAX.

. CHOHTaHHO€ U BBIHYKJICHHOE M3lydeHue. Jlazepsl.
39.
40.
41.
42.
43.
44,
45.

IlonsiTHE 30HHOM TEOPUHU TBEPAOIO TEIIA.

Pa3mep, cocTtaB u 3aps1 aTOMHOTO sApa.

Jleekt Macchl M SHEpPrus CBSA3HU sAep. SnepHble CHUIIbI U UX CBOMCTBA.

PagnoakTuBHOE M3ITy4EHHUE U €TO BUJBL.

buonoruueckoe nelicTBre paJuOAKTUBHBIX U3IYUEHHUM. 3alliuTa OT pauaLiy.
PagnoaxTtuBHbIE 351eMeHTHI. [ [puMeHEeHNE PauOAKTUBHBIX NU30TOIOB.

KoHTponb  pagMoOakTHBHOTO 3arps3HEHUs OKpyxkawomei cpensl. [Ipobiema nuMKBHIAIUH
pPaAMOaKTUBHBIX OTXOMO0B.
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46. 3akoH palMOaKTUBHOTO pacmnaja. [IpaBuna cmemnieHus.

47. SInepHble peakiiy U UX OCHOBHBIE THUIIbI.

48. SlnepHble peakuuu N0 AEUCTBUEM HEUTPOHOB. LlenHas peakuus feiaeHusl.

49. SInepnas sHepreTuka. TepMosiIepHbIE PEaKIINH.

50. Knacchl a51eMeHTapHbIX YacTHI] M BUbI UX B3aUMOJICUCTBUIA.

51. MeTonbpl HaOMIONCHHUSI U PETUCTPAIIMN DJIEMEHTAPHBIX YaCTHUIl U PaIHOAKTUBHBIX M3Ty4EHUH.
PerucrpanuoHHbie CUETYMKH.

52. MeTonbl HaOMIOICHHUS] U PETUCTPAIIMN DJIEMEHTAPHBIX YaCTHUIl U PaIHOAKTUBHBIX M3Ty4EHUH.
TpexoBbI€ IETEKTOPHI.

Tunot mecmoegnix 3a0anui

PaBHOMEpHOE IBHKEHHE TIO OKPYKHOCTH OMPEAEISeTCS yCIOBUEM
a, =0,a, =0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0
3aBHCHMOCTB ITYTH OT BPEMEHH JUIS TPSIMOJIMHEHHO JBIDKYIIIErocs Tela nMeet Bua S = 2t + 3t
( Bce Benmmumasl 1anbl B CH). Yckopenne Tena uepes 2 cek Oyzaer paBHO [M/ ¢’ ]
6
38
30
24
MarepuanpHasi TOUKa BpalaeTCsl paBHO3aMEJIEHHO 0 OKPY>KHOCTHU MPOTHUB YaCOBOM CTPEIIKH.

YckopeHue mpy 3TOM HaIlpaBJIeHO BJIOJb
1 2

(ST NS

4
3aBI/ICI/IMOCTB yrijia moBOpoTa OT BpEMCHU JId BPAIIaromIerocsd Tejia UMCCT BUL

@ =4+2t +2t*(Bce Benmunnsl 1ansl B CH). Paguyc Bpamenus tena 10 cm. HopmansHoe

yCKOpEHHE K KOHITY BTOPOil CeKyHIbI paBHO [M/ ¢’ ]
10
16
100
1000
[Ipu yBenuuenuu B 4 pa3za Macchl Tella, CKOJIB3SIIErO [0 TOPU30HTAIILHON IOBEPXHOCTH, CUjla
TpEeHUsI
yBEIUUUTCS B 4 paza
yBenuuurcs B 16 pa3
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YMEHbBIIUTCS B 4 pas3a
yMEHbIIUTCA B 16 pa3

6. Ilpu yBenmnueHHM Macchbl OJHOTO U3 TEN B 4 pa3a U yBEJIMUYECHUHN PACCTOSHUS MEXIY HUMU B 2

paza cuia TAroTeHus
YBEJIIMUUTCS B 2 pa3a
yBENIUUUTCS B 4 paza
YMEHBIIUTCA B 2 pasa
HE U3MEHUTCS

3aBUCUMOCTH HUMITYJIbCa OT BpCMCHU IJIA HpHMOHHHeﬁHO ABWIKYLICTOCH TEJIa NPCACTABJICHA HA

rpaduke.
P

3aBUCUMOCTbH PABHOJICHCTBYIOIIEH CUIIbI OT BPEMEHU UMEET BU/I

F

8. YPaBHeHI/Ie JABMOKCHUA TCJIa I10 HaAKJIOHHOM MIOCKOCTH UMEET BH]T

F+mgsina— umgcosa =0.
JlaHHOE TEJIO IBUYKETCS IO TIOCKOCTH

PAaBHOMCPHO BHU3

F

-
N
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10.

11.

12.

13.

14.

paBHOMEPHO BBEpX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEpX

Ji1st abCOMOTHO HEYNPYTOro yAapa BIOIHAETCS
TOJIbKO 3aKOH COXPaHEHMs UMITYJIbCa
TOJIBKO 3aKOH COXPaHEHMsI KWHETUUECKOM HEepTun
3aKOHBI COXPAaHEHUS UMITYJIbCA U KHHETUYECKOW SHeprun
HE BBINOJIHSIOTCS 3aKOHBI COXPAHEHUSI UMITYJIbCA U KHHETUYECKON DHEPTHH

KuneTtnueckas sHeprus Tena npu yBeIMYECHUH CKOPOCTH Tela B 4 pasza
YBEJIMUYUTCS B 2 pas3a
yBEJIMUUTCS B 4 pa3za
yYBEJIMUUTCS B 8 pa3
yBenuuurcs B 16 pa3
[TorennmansHas sHEprHst MY XUHBI xKecTKocThio 80 H/M cxatoit Ha 5 cm Oynet paBHa [ k]
40
0,01
0,1
400

OcCHOBHOE ypaBHEHHUE JMHAMUKH BPAIaTeILHOTO JIBUKCHHS TBEPIOTO TEIa NUMEET BHUI
M=J-¢
L=J -w
M=J-w

L=[r-p]
MOMCHT I/IHepHI/II/I JHUCKa OTHOCUTCIIBHO OCH , HpOXOI[?IHlefI KacCaTeJIbHO K €Tr0 HOBerHOCTI/I
yepes3 KOHELl pagnuyca, paBeH

VagmR®
Vs mR?
Yyme?
135gmR°

MOMEHT UMITYJIbCA OTHOCHUTEIBHO HEMOABUKHOW OCH U3MEHSETCA 10 3aKOHY L = at®. Vkaxute
rpaduk, MPaBUILHO OTPAKAIOITUN 3aBUCUMOCTh OT BPEMEHH BEIMYMHBI MOMEHTA CHII,
JIEUCTBYIOLIHUX HA TEJIO
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15.

16.

17.

18.

19.

20.

t t
CIUIOIIHOH M MOJIBIHI MUIIMHAPBI, UMCIOIUC OJIMHAKOBLIC MACChI U PaZINYChl, BKaTbIBAOTCA 0e3

IIPOCKAJIB3bIBAHUS HAa FOPKY. Eciii HavanbHbIE CKOPOCTH TEJ OJUHAKOBBI, TO
BBIIIEC ITOJHUMETCS IOJIBIH 11ap
o0a TeJa MOJHUMYTCS HA OJJHY M TY %€ BBICOTY

BBIIIIE MOJJHUMETCS CIUIOIIHOW LUITUHIP
[Ipu yBenuueHnM yriaoBoM CKOPOCTH BpalleHUs 11apa B 3 pa3a, ero KWHETUYeCKas SHeprus
yBenuuuTcs B 9 pas
YMEHBIIUTCA B 9 pa3
HE U3MEHUTCS
YBEJIIMUUTCS B 3 pa3a

Cunel “HEPIMH 00YCIIOBICHBI
B3aMMOJICIICTBHEM TEJI B CHCTEME OTCYEeTa
YCKOPEHHBIM JIBH>KEHHEM CUCTEMbI OTCUETA
YCKOPEHHBIM JIBUKEHUEM TeJl B CUCTEME OTCUeTa
PaBHOMEPHBIM MPSIMOJIMHEUHBIM JBUKEHUEM CUCTEMBI OTCUETA
Ha nBwxyiuecst Tena BO BpalllaloIEncsi CUCTEME OTCUETa IEUCTBYET
TOJIBKO LIEHTPOOEXKHas cHiia
Toabpko cuina Kopuonuca
U IIeHTpoOekHas cuia, u cuina Kopuonuca
[Ipu yBenmMueHHM 4acTOTHI BpallleHUsI CUCTEMBI oTcueTa B 4 pa3a cuia Kopuonuca
yBeJIMuuBaeTcs B 16 pas
yBeJIU4uuBaeTcs B 4 pasza
yMeHblaeTcs B 4 pasza
HE U3MEHseTCs
VYcnoBue miaBaHus Teaa B )KUAKOCTH OMPEACIIIeTCs
00BEMOM Tena
Maccou Tena
dhopmoii u Maccol Tena
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COOTHOIIIEHUEM IUIOTHOCTEHN TeJIa U KUIKOCTH
21. YpaBHeHHE HEPA3PBIBHOCTH JIJI1 HEC)KUMAEMOM JKUAKOCTH UMEET BU/T

— =const
v

2
L

P+ P = const

S -v = const
UZ

P+ pgh + PY_ _ const

22. Ilpu mepexoze BOJIbI U3 OJHOU TPYOBI B IPYTYIO, TUAMETP KOTOPOH B 2 paza MEHbIIIE, CKOPOCTh
TEYECHHUSI
YMEHbIIIAeTCs B 2 pasa
yMeHbIaeTcs B 4 pasza
YBEJIMYMBAETCS B 2 pa3a
yBeJIMUYMBaeTcs B 4 pasa
23. Ilpu yBeIMYEeHUN MACChI Ipy3a MPYKUHHOTO MasTHUKA B 4 pasza, mepuo
yMeHbIaeTcs B 4 pasza
YMEHbIIIaeTcs B 2 pasa
yBeJIMUMBaeTcs B 4 pasa
YBEJIMYMBAETCS B 2 pa3a
24. MakcumalbHasi CKOPOCTh TApMOHUYECKHX KoJIeOaHUil paBHA

40
[4a7]
4
[ra]
25. Ilpu yBenuueHnn 4acTOTHI KOJeOaHui B 2 pasa MojHask YHEPTUs MaTepUaaIbHON TOYKH,
COBEpIIAIONICH TApMOHIYECKHE KoJIeOaHus
yMEHbIIIaeTcs B 4 pasza
yMEHbIIAaeTcs B 2 pas3a
yBeJIMYMBaeTcs B 4 paza
yBEJIMUYMBAETCsA B 2 pasa
26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS
MEPEeHOC YacTHIl 0e3 nmepeHoca YHePrun
MepPEeHoC PHepruu 6e3 nepeHoca YacTHIl

MepPEHOC, KaK YacTHIl, TaK U YIHEPTUU
27. CBsI3b MEXTY JJIMHOW BOJHBI U CKOPOCTHIO €€ PacpOCTpaHEHUs BhIpakaeTcs popmyIioi

A=v-v
A=0v-T
i=2
T
A=2vv

28. PaccTosiHre MeXIy COCETHUMHU Y3JIaMH CTOSTYEH BOJIHBI PaBHO

[\9)
})N|§)§>4>|A>
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29. CBs13b MKy DJHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI UMEET BU/T

E=\m’c* + p’c’

E = pc
E =m’c* + p*c?
E=po
30. OCHOBHOM 3aKOH PEISTUBUCTCKON JUHAMHUKA UMEET BU/]T
- -
F=m,a
R
pod__mv
dt \J1-v?/c?
N

. dm, v

dt

N

- m, U
F=———0"_

1-0%/c?

31. Macca nBmxKymencs 4acTUIIBI BIBOE O0JIBIIE MACcChI TTOKOS ITPH CKOPOCTH YaCTHIIBI PAaBHON
3
—c
2
3
—c
4
NG}
—c
2

c

32. Eciii oguH U3 IBYX TOYEUHBIX 3apsA0B YBEIUIUTH B 2 pasa, 4TOOBI CHIa KyJTOHOBCKOTO

B3aUMOJICHCTBUS OCTAJIACH IIOCTOSIHHOM, pacCTOSTHUE MEXy HUMU HAJl0
YBEJIMUUTH B 2 pasza
YMEHBILIUTH B 2 pa3a

YBEJIMYUTH B V2 pasza
YMEHBIIIUTH B V2 paza

33. HanpsKeHHOCTh JIEKTPUYECKOTO OIS U3MEPSIOT ¢ MIOMOILBI0 IPOOHOTO 3apaaa g, . Eciu

BEJIMYMHY MPOOHOTO 3apsi/ia YMEHBIIUTH B pa3, TO MOLYJb HANPSHKEHHOCTH U3MEPSIEMOTO TTOJIS

HE U3MEHUTCS
YBEJUYUTCS B N pa3
YMEHBILUTCS B h pa3

YBCIUYUTCA B 1’12 pas

34. I'paduk 3aBUCUMOCTH HANPSHKEHHOCTH E 37IeKTpOCTaTHIECKOTO TOJIS IBYX 3apsiKEHHBIX
IUIOCKOCTEH ¢ OJTMHAKOBOI MOBEPXHOCTHOH MJIOTHOCTBIO HA PACCTOSHUU d IpyT OT Apyra
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35. Ha pucyHke noka3zaHo HamnpaBjieHue £ HaNpsyKeHHOCTH 3JIEKTPUUYECKOTO OIS ABYX PABHBIX
10 MOJIYJII0 TOUYEYHBIX 3aps/i0B ¢, U ¢, B TOUKE A, PaBHOYAAJIEHHOH! OT 3TUX 3aps10B. 3HAKH
3THX 3apsAI0B OyayT

.—’
-
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q,>0,q9,<0
q,<0,q,>0
q,>0,9,>0
q,<0,9,<0

36. IIoTok BeKkTOpa HAPSKEHHOCTH CKBO3b 3aMKHYTYIO [IOBEPXHOCTb S, paBeH

37. I'papgueHT MOTEHIMAIA SJIEKTPUIECKOTO MO OTPUIIATEIBHO 3apsSKEHHON OECKOHEUHOM
IUIOCKOCTH B TOYKE A MMEET HalpaBIICHUE

-G

Y

) 4

3v




(ST NS

4

38. EMkocTh Kaxxoro konaeHcaropa B 6atapee C =100n@ . O6mas eMKoCTh OaTapen
KOHJICHCAaTOPOB paBHA [ncD]

40
75
100
400

39. Ha pucyHke nokazaHa 3aBUCUMOCTb CHJIbI TOKA B IPOBOJIHUKE OT BpeMeHU. 3a Bpemst oT 10 ¢ 1o
20 ¢ yepes ceyeHue Mo MPOBOJHUKY MPOLIET 3PS/l [Kfz]

I
80

60

40

. \

5 10 15 20 25 30 .

150
200
350
400

40. ConpoTHBIIEHHE yYacTKa Lenu A5, IpeaCTaBIEHHOr0 Ha PUCYHKE, TJ1€ KaX bl pe3UCTOP
R =30 Om, paBHO [OM]

R R
A R B
— [ —
R
1
| I
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40
50
75
120
41. Jlammouka BKJIFOUEHA B ceTh ¢ HanpsbkeHnrem 200 B u nponyckaer Tok 0,5 A. 3a 2 gaca
JamMIo4ykKa noTpedisieT SHEPrHi0 PaBHYIO [,bec
200
10°
360-10°
720-10°
42. Bropoe npasuiio Kupxroda umeer Bua

D IR =0

ZIiRl. = const
YR =) ¢
i k
D IR =Y LR,
i k

43. HanpskeHHOCTh MarHUTHOT'O TI0JIS1 B LIEHTPE KPYroBOro BUTKa paaunycoM 10cM, mo koTopomy
TeueT TOK 1A, paBHa [A/m]
8
2
10
5

44. B aByx mapajieiabHbIX IPYT IPYry MPOBOJHUKAX TOK T€UYET B IPOTUBOMOIOKHBIX
HarnpaBieHusx. [[poBogHuku
MPUTIATUBAIOTCA
OTTAJIKUBAIOTCS

HE B3aMMOJIEUCTBYIO APYT C APYTOM
MOBOPAYMBAIOTCS B OJHOM HAIPABICHUU

45. Ha pucynke n300pakxeHbl CEUEHHS IBYX JJIMHHBIX NapaJlIeIbHBIX IPOBOJHUKOB C TOKaMH,
npuueM [, = 2/, . UHayKIus pe3yNbTUPYIOIIEr0 MarHUTHOTO MOJIS PABHA HYJIIO B HEKOTOPOH
TOUYKE UHTEpBaJa

-———— ____|_____®______

oo o e
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46. BuTok poBo/ia HaXOJAUTCSI B MArHUTHOM I10J1€, IEPIEHAUKYIISIPHOM IUIOCKOCTH BUTKA, U
CBOMMH KOHIIaMH 3aMKHYT Ha amrepMmeTp. MarHuTHasi HHAYKIUS 110JI1 MEHSIETCSl C TeYEHUEM
BPEMEHH COTJIAaCHO rpaduKy. AMIEpPMETp MOKAKET HATMYHE HIEKTPHUECKOTO TOKA B MOMEHT

BpEMEHU
B A
} — 3
(I N\ B
L
[ [
! |
| [
or0molc
orlmno3c
or3go4dc
or0nmo4dc

47. Ilpu yMEeHBIIICHUU MAarHUTHOW UHIYKIIUK B 3 pa3a 00beMHasl INIOTHOCTh SHEPTUH MAarHUTHOTO
oJIs
YBEIIMUUTCS B 3 pa3a
YMEHBIIUTCS B 3 pas3a
YMEHBIIUTCA B 9 pa3
yBenuuuTcs B 9 pas

48. BemecTBo, 061a/1ato11ee CIOHTAHHONH HAMAarHUYEHHOCTBIO B OTCYTCTBUH BHEUTHETO
MarHuTHOTO TOJISI, 3TO
JUaMardHe€TukK
napamMarHeTHK
dbeppomMarseTuk
JIAJIEKTPUK

49. Ha pucyHke mpejcTaBieHa netiis rucrepesuca peppomaraneruka. KospuutuBHou cuiie

COOTBCTCT ByIOT TOYKH
jM

Om2
Oml
lu4d
24



3ub

50. KonebarenbHbIN KOHTYpP COCTOUT U3 KOHAEHCATOPA JIEKTPOEMKOCThI0 C M KaTyIIKH

51.

52.

53.

MHAYKTUBHOCTBIO L. EciiM 31€KTpoeMKOCTh KOHJIEHCATOPa U MHAYKTUBHOCTD KaTyIIKH
YBEJIMYMUIINCH B 3 pa3a, TO NepUoJl CBOOOJHBIX IEKTPOMArHUTHBIX KOJI€OaHUH B 3TOM KOHTYpE
yBEJIMUYUTCS B 3 pasza
YMEHBIIUTCA B 3 pasa
yBeJIMUuTCS B 9 pasza
HE U3MEHUTCS

K nocnenoBaTenbHO COEAMHEHHBIM PE3UCTOPY, KOHIEHCATOPY M KATYIIKE MMOJaHO MEPEMEHHOE
U, =0B U, =5B
Hanpsbkenue U. Eciiu najenue HanpsiKeHus Ha pe3ucTope — R , Ha KaTyIlKe u
U.=2B

KOHJeHcaTope ~ ¢ , To U paBHO [B ]

2

3

5

7

ITo ydacTky 1ienu conpoTuBieHueM R TeueT mepeMeHHbIN TOK, MEHSIOIIMIICS 110
rapMOHHMUYECKOMY 3aKOHY. Eciu yMeHbIINTH IeWCTBYIOIIEE HANIPsKEHUE B 2 pasa, a
CONPOTHUBIICHHUE YBEIUYNTH B 4 pa3za, TO MOIIHOCTh HA 3TOM y4acCTKe

yMeHbIIUTCA B 16 pa3

YMEHBIIUTCA B 4 paza

yBEIUUUTCS B 4 paza

yBenuuurcs B 16 pa3
[Tonmuas cucrema ypaBHeHI/Iﬁ MakcBemia s 3JEKTPOMarHMTHOTO TOJISL UMEET BUT

§Ed1——j—ds

ﬁld?:—j +9P s
L S

§Bd§=q

S

§§¢9=0

Crnenyromias cucrema ypaBHeHHﬁ

§Ed1——j—ds
3§Hd1 ——j—dS
§Dd§=0

§BdS =0
S

CIIpaB€ainBa AJid IEPEMECHHOT'O SJICKTPOMArHuTHOI'O I10JIA
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B OTCYTCTBHUC 3aps’KCHHBIX TCJI 1 TOKOB IPOBOAUMOCTHU
IIPpU HAJIMYHNHU 3apsSKEHHBIX TEJI U TOKOB IIPOBOJUMOCTHU
B OTCYTCTBUC TOKOB ITPOBOANMOCTHU

B OTCYTCTBHUC 3apsAKCHHBIX TCJI

54. J1ns 5NeKTPOMAarHUTHBIX BOJH XapaKTEPHO SIBIICHHE, KOTOPOE HE SIBJISAETCS OOIIUM CBOMCTBOM
BOJTH JIFOOOH TIPUPO/IBI
peIoMIICHUE
TOJISIPUA3ALIUS
Tudpakus
uHTephepeHITus

-

55. B 25eKTpOMarHuTHON BOJIHE, PACIIPOCTPAHSIONIEHCS CO CKOPOCTBIO Y, IPOUCXOAAT KOJICOAHUS

- - - -

BEKTOPOB HAMPSKEHHOCTEH dnekTpudeckoro nois £ u marmurnoro nons H . Bexropul £, H
-
1 U MMEIOT B3aUMHYIO OPHECHTAIHIO

ELHE| v H| v
ELH Elv 0LH
E|H,E Lv, 0 LH
ENH,E|l0, 0|H

-

56.JIya AB mnpenomnsercs B Touke B u uaer no nyru BC. Ecnmu n, =const, a n,
YBEJIMUUBAETCS, TO JIyd IPETOMIIETCS 1O IyTH

A

W N =

4

57. SIBneHue MOTHOTO BHYTPEHHETO OTPaKCHUS HAOJIIO1aeTCsI PU YCIIOBUH
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n, >n,
n, <n,
n =n,
n, << n,
58. PaccTtositHue oOT mpeaMera 0 pacceuBarolled JMH3bI 4 cM, pPACCTOSIHUE OT JIMH3BI 10

n3o0pakeHus 2 cu. DOKyCHOE pacCTOSTHUE JIMH3BI paBHO [ cm]

WA AW h|[— P

59. BoJsiHBI CTPOTO ONPEAEIEHHON U MOCTOSHHOM YacTOThI — 3TO
KOT'€pEHTHBIE BOJIHBI
MOHOXPOMATHYCCKUC BOJIHEBL
rapMOHHYECKHE BOJIHbI
CTOAYNEC BOJIHBI

60. JIBe KOorepeHTHBIE CBETOBBIE BOJIHBI C A=500HM TPUXOIAT B HEKOTOPYIO TOUKY MPOCTPAHCTBA C

pPa3HOCTHIO X07a 2,25 mxm. Pe3ynbTaT HHTEpPEpEHIINH B OTON TOUKE OyAeT
max 5 nopsiaka
max 4 nopsijaka
min 5 opsiaka
min 4 mopsiaka

61. [Ipoxons yepe3 MIEHKY, 3€J€HbIN CBET MPH YMEHBIIEHUH TOJIIMHBI IJIEHKU CTAHOBUTCS
KpacHBIM
HE U3MEHSIeTCSA
(bHONIEeTOBBIM
roJyObIM

62. Iudpaxuus cBeTa— 310
HaJIO’)KEHHE KOT'€PEHTHBIX BOJH B IPOCTPAHCTBE
oru0aHKe CBETOBBIMU BOJHAMH MPEMSATCTBUH
pa3JIoKeHue CBETa B CIIEKTP
yIopsiioueHne KojaeOaHnii CBETOBOTO BEKTOPA

63. Uucno mtpuxoB Ha | cv TUGPAKIIMOHHON PEIIETKH ¢ IEpUoJoM | mrm paBHO
10
100
1000
10000

64. lucriepcusi Ha3bIBaeTCd HOPMAJIbHOM, €CIIM NMPU YMEHBIICHWU JUIMHBI BOJIHBI A TOKa3aTellb

MMPECIOMJICHUA
YBCINUUBACTCA
HE U3MCHSCTCS
YMCHBIIACTCA

65. IHTeHCHBHOCTD CBETA, MPOIIEIIETO Yepe3 MOIIPU3aTOp U aHaIU3aTop Oy/IeT MaKCUMaIbHOM,

€CITM YTOJI MEX]Ty OCSIMU TIOJISIpU3aTopa U aHAIN3aTopa PaBeH
27



66. Ecnu cBeT majaeT Ha rpaHUIly pasziesia IBYX AUAJIEKTPUKOB, TO
OTPaKEHHBIN U MPEIOMIIEHHBIN JTy4r YACTUYHO MOJISIPU30BAHBI
OTPa)KEHHBIN U IPEIOMIICHHBIN JIy4U HE MOJIIPU30BAHBI
OTPaKEHHBIN U MPEIOMIICHHBIN JTy4r B3aUMHO NEPIEHINKYIISIPHBI
OTpa)XEHHBIN U NPEIOMIIEHHBIH JIy4Hd IUIOCKOIOJISIPU30BaHbI

67. Ilpu 1BOMHOM Jly4enperoMICHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H HE TOISIPU30BaHbI
OOBIKHOBEHHBII 1 HEOOBIKHOBEHHBIH JTy4H YaCTUYHO IOJISIPU30BAHBI
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4YH MIOCKOMOISPHU30BAHbI B MTAPaIEIbHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4YH MIOCKOMOISIPU30BAHbI BO
B3aUMHOIIEPIICHINKYIISIPHBIX TUIOCKOCTSX.

68. BemecTa, crtocoOHBIE TOBOPAYMBATH IIJIOCKOCTH TOJIIPU3AIINH, SBIISTIOTCS
OINTHYECKU aKTHUBHBIMU
OIITUYCCKU I/IBOTpOHHbIMI/I
ONTHUYECKH aHU30TPOITHBIMU
OIITUYCCKU HC aKTUBHBIMHU

69. YauBepcanbHas QyHkius Kupxroda 11 TemmoBoro u3nydeHus: paBHa
CHEKTPAIBbHOM MOTIIOIMATEIbHOW CIIOCOOHOCTH YEpHOTO TeNa,
CIIEKTPAJILHOM TOTJIOMATEIFHON CIIOCOOHOCTH CEpOTO Tea,
CHEKTPAJIbHOM MJIOTHOCTH SHEPIreTUUYECKON CBETUMOCTH YEPHOTO TeJa,
CHEKTPAJIILHOM INIOTHOCTH DHEPIreTUYECKON CBETUMOCTH CEPOTO Tella

70. Ha pucyHke moka3zaHa KpuBas 3aBHUCUMOCTH CHEKTPAJIbHOM TMJIOTHOCTH SHEPreTHUYECKOM
CBETMMOCTH a0COJIIOTHO YepHOro Tena oT aiauHbl BoiHbI pu 8000K. Ecnu temnepatypy tena

yBesmmuuTh 10 16000 K, TO JIMHA BOJHBI COOTBETCTBYIOIIAS MAaKCUMYMYy H3JIY4CHUS OyIeT
paBHa [HM]

I, 8000K
|
|
|
I
|
|
|
|
! T
400  A,HM
100
200
600
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800

71. YpaBHenue DitHuirelHa 11 GoTorddeKTa BeIpakaeT 3aKOH COXpaHEHUS

UMITyJbCa

SHEpPrUU

MOMEHTa UMITYJIbCa
AJEKTPUUECKOTO 3apsijia

72. 3aBUCHUMOCTh MAaKCUMaJIbHOM KHHETHYECKOH »Hepruu (poTornieKTpoHOB W OT 4acToThl Vv

najgaromux Ha ¢GoTodaeMeHT (OTOHOB cooTBeTcTBYeT rpaduk 1. Ecom manHbiit GoTornemMeHT
3aMEHHUTH APYTUM ¢ OoJbIel paboToM BbIX0a, TO Tpaduky W = f (v) OyJIeT COOTBETCTBOBATh

WA 3 2 1 4

AW N —

73. Ha pucyHke IpHBEICHBI JBE BOJbTAMIIEPHBIE XapaKTEPUCTUKU OAHOTO (orodnementa. s
YacTOT V MaJarolllUX U3TyYECHHUH U OCBEIIEHHOCTEN E CIpaBedIMBO
/\J

v, =v,, E <E,
vy=v,, E >E,
v, >v,, E >E,
v, <v,, E <E,

74. JlaBiieHHE CBETA HA YEPHYIO TOBEPXHOCTh

29



B 2 pa3a MEHbIIIE, YeM Ha 3epKaIbHOU MOBEPXHOCTH
B 2 paza 0oJbIle, 4eM Ha 3epKaIbHOW MTOBEPXHOCTH
OJIMHAKOBO C JIaBJICHUEM Ha 3€pKaJIbHON MOBEPXHOCTH
B 4 paza OosbIle, 4eM Ha 3epKAIbHOW MTOBEPXHOCTH

75. llpu >ddexkre KommToHa misi mamaroiero M3AydyeHUs JJIMHOW BOJHBI A ¥ PacCEeSHHOTO

u3y4eHus: A' crpaBeasiuBO

A>A

A'> A

A=A

A'>> A

76. Ha pucyHke n300pakeHbl CTallMOHAPHBIE OPOUTHI aTOMa BOJIOPOJa corjlacHo Mojaenu bopa, a

TaK)Ke YCJIOBHO M300paXKeHbI MEPEXO0/IbI JEKTPOHA C OJHON CTAI[MOHAPHOW OpOUTHI HA APYTYIO,
COTMPOBOXKAAIOIIMECS H3y4YeHUEM KBaHTa JHEPrUUd. MakCUMalbHON YacTOTe H3Iy4YeHHs B

cepuu JlaiimaHa COOTBETCTBYET MEPEXO]T

5n—1n
5n—2n
S5n—3n
2n —1n

77. Mexnay TpeMms HIKHUMH YPOBHSIMH JHEPIUU JJIEKTpOHA B aToMeé BOAOPOAa MHHHMMAaJbHas

4acToTa NOIJIOIAEMOro (JOTOHA COOTBETCTBYET IIEPEXOY

E=0
E-
E;
E,
E2—> E1
E1—>E2
E2—>E3
E1—>E3

78. ImuHbl BOJIH i€ bpoins st 3NeKTpoHa, MPOTOHA M ¢ - YaCTHUIIbI, ABMKYIIUXCS C OJHON U TOU

)K€ CKOPOCTBIO CBSAI3aHHBI COOTHOIICHUEM
30



A > A, >4,
A, <A, <4,
A, >4, <4,
A =4, =1,
79. BeposiTHOCTH OOHAPYKUTH SJEKTPOH HA YIaCTKE (a,b) OJTHOMEPHOTI'0 ITOTEHITHAIBHOTO SIIIIUKA C
b

0OECKOHEYHO BBICOKMMH CT€HKaMH BbIYHCIsAETCS 1o popmyrne W = dex, I71I€ @ - MIOTHOCTh

a

BEPOSATHOCTH, ompenensemas y - ¢yHkuueid. Eciu y - QyHKIusS MMeeT BHJ, yKa3aHHBIM Ha

L L
PHUCYHKE, TO BEpOATHOCTh OOHAPYKHUTh HIEKTPOH HA y4aCTKe 3 < X <— paBHa

e~
e
~

W= | = |~ 5|w

80. YacTp MCXOAHBIX PaJUOAKTUBHBIX SJEp pPAcHaJalolIMXCs 3a BPEMsI PaBHOE JIBYM IepHOAam

noJjlypacrnaja, paBHa

X —= = |~ MW

81. B pesynbrare f - pacnana sjpa ¢ HOPSIKOBBIM HOMEPOM Z, 00pa3yeTcst SJIEMEHT C TIOPSIKOBBIM

HOMEpPOM B TabuIe MeneneeBa
7Z+2
7Z+1
Z-1
Z-2
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82.

[\

AN L kAW

10
11
12
13
14
15
16

17
18
19
20
21
22
23

24
25

26
27
28
29
30
31
32
33
34

SInpo uzotona ypana 53U TOC/E HECKOIBKUX PaIMOAKTUBHBIX PAcla 0B MPEBPAIAETCs B AP0
usorona ,U B pe3ynabTaTe

OJTHOTO @ W ABYX [ pacmajioB

OJIHOTO ¢ W OJHOTO [ pacrajioB

JIBYX & W JABYX [ pacmasioB
TaKoe MPEBPAICHIE HEBO3MOXKHO

Bonpocsl Ha 3a4yeT
Mexanuka M MoJieKvyJasipaas puzuka (1 cemecTp)

Cucrema orcuera. IlyTe, nepememieHue, CKOPOCTb, YCKOPEHHE NP PABHONEPEMEHHOM
MPSIMOJIMHEITHOM JIBH>KCHHH.

KunemaTnka BpalmareabHOro JABWXKEHHUSA. YTOJ IOBOPOTA, YIVIOBAs CKOPOCThb, YIJIOBOE
YCKOpPEHUE U UX CBA3b C IMHEWHBIMHU XapaKTEPUCTUKAMHU.

Jvnnamuka marepuainbHOi TOUkH. [ToHsiTHE Macchl, cuiibl. 3akoHbl HbroTOHA.

Cuuibl B MexaHUKe (Cuiia TPEHUs, TAKECTH, YIIPYTOCTH).

3akoH BcemupHoro Tsarotenus. KocMuueckrue CKOpoCTH.

IloHATHEe 3aMKHYTOM cHUCTEMBI. VIMIynbC MaTepUaJbHOM TOYKH, MEXAHUYECKOW CHCTEMBI.
3aKOH COXpaHEHUs UMITYJIbCa.

Pabora. Mommnocts. KIIJl. Kunernyeckas ¥ THOTEHIMalIbHAS SHEPrUHM. 3aKOH COXpaHEHUs
SHEPIHH.

MowmeHT cuinbl. MOMEHT UMITyNbca. 3aKOH COXPaHEHHUS] MOMEHTA UMITYJIbCA.

OCHOBHOE ypaBHEHHE TMHAMHUKH BPAIATEIbHOTO IBMKEHUSI. MOMEHT MHEPLIUH.

Mowment nnepuuu. Teopema Illrelinepa. I ' upockomsl.

Kunernyeckas sHeprus Bpamienus. Paborta, coBepiiaemas mpy BpallleHUH Teja.

HCO. Cuinbl uneprum.

[Tpuntun otHOcuTenbHOCTH [ anmunes. [IpeobpazoBanus ["anwes.

ocrynatsr CTO. IIpeoGpazoBanus JlopeHna 11t KOOpAUHAT U BPEMEHH U MX CIIEACTBUSI.
OCHOBHOH 3aKOH PEISTUBUCTCKON TMHAMUKHU. 3aKOH B3aMMOCBS3M MACChl U SHEPTHUU.

CBolicTBa XUAKOCTEW M Ta3oB. I'mapocratnueckoe aasieHue. 3akoHsl [lackans, Apxumena.
VYcnoBus naBaHus Ted.

CrannoHapHoO€e TeUeHHE UCAIbHOM )KUIKOCTH. Y paBHEHUE bepHyIuM 1 CleICTBUS U3 HETO.
Bsizkocth. JlamunapHoe u TypOyneHTHOe TeueHue xKuakocTu. Yucno PeitHombaca.
Omnpenenenue BA3kocTH MerooM CTokca.

Onpenenenne BA3KoCcTH MeToaoM [lya3zeiisns.

MexaHnuueckue KoJeOaHusl U X XapaKTePUCTUKH.

["apmonnueckuit ocuuusTop. [IpyXKuHHBIN, PU3NUECKUI 1 MATEMaTHYECKUN MasSTHUKH.
VYnopyrue BoiiHBL. YpaBHeHHE Oerymieil BOJIHBL. 3eMIIETPSACEHHs: NPUYHMHBI, TOCIEICTBHSA,
IIPOTHO3.

Nurepdepenius BoH. CTosiare BOJIHEL. 3BYK, HHPPa3BYK, YIBTPa3BYK.

CratucTuyeckuii M TEPMOJMHAMHYECKUN METO/Abl MCCIEAOBAHUS CHUCTEMbl MHOTHX YacTHLL.
Ocnouble nonoxenust MKT crpoenus BemiecTsa.

[Tonstue mons BemectBa. KonnuectBo BeniectBa. MolsipHasi Macca, Macca OJHOM YaCTHUIIBI.
Wneanpueiii ra3. OcHoBHoe ypaBHenue MKT uneansHoro rasa.

YpaBHEHUE COCTOAHMS UJI€alIbHOTO Ta3a. M3ompoliiecchl.

3akoH MakcBesu1a 0 pacpeIelIEeHUH MOJIEKYJ HI€AIbHOIO T'a3a 0 CKOPOCTSIM.
bapomerpuueckas hopmyna. Pactipenenenne bonbimana.

Huddyzus. 3akon Puka. Kosppunuent nuddysun.

TennonpoBoaHocTh. 3akoH Pypre. KoadpuimeHT TemonpoBo1HOCTH.

Bsizkocth. YpaBuenue Herotona. KoadduimeHT BsI3KOCTH.

[TepBoe Hauanmo TepMoauHaMUKU. BHyTpeHHs s sHeprus. PaboTa B TepMoInHaMHuKe.
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35
36

37
38
39
40
41
42
43

44
45
46
47
48
49
50

(@) DN B W N =

o0

10
11
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13
14
15
16
17
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20
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22
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TermmoeMkoCTh ra3oB. YpaBHeHue Mailiepa.

Yucno cremeHeit cBoOonbl. 3akoH bosbliMaHa 0 paBHOMEPHOM paclpenesieHuHd YHEPTUu 110
CTETICHSIM CBOOO/IBI.

[IpumeHeHre nepBoro Hayaia TEPMOJAMHAMUKH K U30IIPOLIECCAM.

Anmmnabarnyeckuit mporecc. Ypasaenue [lyaccona.

OOGpatumbIe 1 HEOOpAaTUMBIE TTPOIIECCH. DHTpOMH. BTopoe Hayaio TepMOIMHAMHUKH.
Tennossie auratenu. Hukn Kapuo. KITJ[ rernoBoit mammuabl. OxpaHa OKpy>Karoliei cpeibl.
Peanbhbie ra3el. YpaBuenue Ban-nep-Baansca. U30Tepmbl peasibHOTO Tra3a.

Buytpennsist sHeprus peaigbHoro rasza. Cxmwkenue ra3oB. D¢ dext xoyns — Tomcona.
SIBiieHMsT HA TpaHUIIEe KUAKOCTh U TBepaoe Teno. KpaeBoil yron cmaunBanus. [loBepxHoCcTHOE
HaTspKeHue. [I0BepXHOCTHO-aKTHBHBIE BEILIECTBA.

Hcnapenue, mnaBnenne, cyonumanus. Jluarpamma coctostausi. TpoitHast Touka.

JaBnenue noja U30rHyTOM MOBEPXHOCTHIO KUAKOCTH. KanusuisipHbie SBICHUS.

TBepapie Tena. AMopdHbBIe U KpucTaummueckue tena. [lomuMepsl u okpyskaromias cpena.

Tunel KPUCTALTUYECKUX TBEPABIX TEJL.

JedexTsl B KpuCTaIIIaX.

TennoemkocTh TBEpAbIX Tel. 3akoH Jronounra u I1Tu.

@da3oBblE MEpPEXOJbl MEXIYy arperaTHbIMM COCTOSHMSMHU BellecTBa. Da30oBble IEPEXO/bI
IIEPBOIO U BTOPOTO poJia.

IK3aMEHAIMOHHbIE BONPOCHI
DJIeKTPOAuHAMUKA (2 ceMecTp -IK3aMeH)

3aKOH COXpaHEHHMS IEKTPUUECKOTo 3apsiaa. 3akoH Kynona.

HanpsixeHHOCTB 2nekTpudeckoro nois. [punnun cynepnosunuu. [lone aumnois.

[ToTok u upKysALUs dJIeKTpocTaThyeckoro noist. Teopema [Maycca.

Pabora anexrpocraTrueckoro nmois. [loTeHuan u ero cBsi3b C HAMPSHYKEHHOCTHIO.

[IpoBOJHUKKM © JAMRJIEKTPUKU B dJIeKTpocTaTuyeckoMm mone. KounaeHncatopel. EMKOCTB
KOHJICHCATOPOB.

OHeprusi B3aUMOJCHCTBUSA DSJEKTPUUYECKHUX 3apsAl0oB. ODHEPrusi YEAUHEHHOTO IPOBOJIHHUKA,
KOHJEHCATOPAa, JIEKTPUIECKOTO MOJIS.

Onektpuueckuid Tok. Cuna toka. Croponnue cwibl. IJ[C. 3akon Oma Jy1s yyacTka Lenu U JJIs
3aMKHYTOMH LIETIH, COJIEPKAIET0 UCTOUYHUK TOKA.

3akon Owma u J[xoyns-Jlenna B unTerpanbHoi u nuddepeHmansHon popmax.
ConpoTuBieHHE NPOBOJAHMKOB U HMX COCIMHEHUS. 3aBUCUMOCTb OT TEMIEPATYPHI.
CBepXIpoOBOAUMOCTb.

IIpoBoaumocTs B MeTannax. TepMo3JIeKTpOHHAs SMUCCHSL. DJIEKTPOBAKYYMHBIN THO.
[TpaBuna Kupxroda. PaBHOBeCHBI MOCT YHUHCTOHA.

[IpoBomumocTs B modynpoBogHHKax. CoOCTBEHHas W MpHUMECHass TMPOBOAMMOCTb.
[TonynpOBOAHUKOBBIN THO/I.

Toku B razax. CaMOCTOSITENIbHBIE U HECAMOCTOSITENIbHBIE Fa30BbIE PA3PSIIbL.

DnekTposin3. [I[poBOAUMOCTE B 3JIeKTpoHTax. 3akoH Dapajes.

MarnutHoe none. 3akon buo-Casapa-Jlamnaca.

B3anmoaeiicTBre napaiebHbIX TOKOB. 3aKOH AMIepa.

JIBr>KeHUE 3apsKEHHBIX YacTUll B MarHuTHOM moiie. Cuita Jlopenna.

DnekTpoMarHuTHas MHAyKus. 3akoH Papanes. [Ipasuio Jlenna.

TeopeMa 0 HUPKYJIALMU BEKTOPAa MArHUTHOW MHIYKLIUH.

Marnerukuio /lna-, mapa-, peppomaraetuxu. [ umnoreza Ammepa.

NuaykTuBHOCTE. DHEprusi MarHuTHOTO mois. Camounaykuus. Tpancdopmarop.

[Tepemennsbiii Tok. 3akoH OMa JJ1s1 TIEPEMEHHOTO TOKA.

PeaxtuBHOE conporusienne. MomHocts B Llenu nepeMeHHoro Toka.
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24

25
26
27

Konebarenbubiii koHTYp. CBOOOAHBIE rapMOHWYEcCKHe KojeOaHus B KoHType. Dopmyna
Tomcona.

KonebarenbHbIil KOHTYpP ¢ aKTUBHBIM COIPOTHUBICHUEM. 3aTyXarolue KojaeOaHus.
BeiHyxeHHbIe KoaeOaHus. SIBIeHNE IEKTPUUECKOrO PE30HaHCA.

DnexTpoMarHuTHbIE BOJIHBL. Bektop YMoBa — IloiiTuHra.

[Ixana DeKTpOMarHuTHBIX BOJH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

28
29

30
31

32
33
34
35
36
37
38
39
40
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42
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44
45
46
47
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50
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56

57
58

59
60
61
62
63
64
65
66

OcHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHUKH.

Onrtuueckue npudopsl. Jlnaza. @opmyna ToHKOH JMH3BL. [TocTpoeHne n300pakeHni B TOHKOM
JIMH3E.

®dotomerpusi. OcHOBHBIE (OTOMETPUUECKHUE BEIIMUNHEI.

Wntepdepenius  cera. YcCloBUS MakCHMymMa M MHUHHUMyMa MHTep(depeHLnu CBera.
[Ipumenenue naTepdepeHITnn.

WnTepdepenius cBera B TOHKUX IUIeHKaX. [1og0ckl paBHOTO HaKJIOHA.

HNuTtepdepenius cBeTa B TOHKHX MieHKax. [Tomockl paBHOM TomuHb (Kosbiia HetoToHA)
Pacuet unTEepPEpEHIINOHHON KAPTHHBI OT JBYX UCTOYHHKOB.

Hudpakmaus ceera. [Tpuamun [oiirenca - @penens. Merox 3o Openensi.

Hudpakuus Openenst Ha KPYTrJIoM OTBEPCTUU M HEMIPO3PAuyHOM JIHUCKE.

Hudpakmus ceera. Judpakinus Opaynrodepa Ha ogHOM mend. JudpakiinonHas pemerka
Judpakuus Ha kpucramiax. @opmyna Bynsda — bperros.

Hucnepcus cBeTa. DNEKTPOHHAS TEOPHUS TUCTIEPCHUH.

Hucnepcus ceeta. Bunbl criekTpoB u3inydeHus. KauecTBEHHBIN U KOJIMUYECTBEHHBIN aHAIIN3.
[Tornomenne cBeta. 3akoH byrepa. ChoekTpbl HU3JIy4eHUS W TOTJIONIEHUS KakK METOJ
OTpa’kaTeNbHON CIIOCOOHOCTH IOYB, IUATHOCTHUKA 3arPS3HEHHBIX HE(THIO TOYB.

[Tonsipuzanus ceera. Buasl nongpuszanuu. 3akoH Masoca.

[Monspu3zanust cBeTa Npu OTPAKEHUU U MPEIOMIICHUU HA TPAHUIE ABYX TUAIEKTPUKOB. 3aKOH
Bbprocrepa.

SIBnenue nBoMHOTO MydenpenomieHus. [Ipubopsl 1st momyueHus, HOIIPU30BaHHOTO CBETA.
Onruyecku akTUBHBIE BellecTBa. CaxapuMeETphI.

HckyccTBennas ontudeckas anu3orpomus. Dpdext Keppa.

XapaKTepUCTUKU TEIUIOBOIO U3TyYEHUS.

3akon Kupxroga. 3akonsr Credana — bonsiiMana u cMmenenns Buna.

®opmyibl Panest — [Ixxunca, Buna u [1nanka.

OnTnyeckasi IUPOMETPHUSL.

3akonel  doTtoddpdekra. VYpaBHenue OuHmTeHA s doToddpdekra. [Ipumenenme
dororddexra.

Macca u ummnynbsc gortoHa. J[apineHue creta.

Oddext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax. JIMHe4aTslii CiekTp aToMa BOAOpoaa.

Crpoenue atoma. OneiTel Pesepdopna no paccestuuio anbda - yacTul.

IToctynatel bopa. OKclepuMeHTaIbHOE JOKa3aTEIbCTBO JIMCKPETHOCTU SHEPreTUYECKUX
ypoBHeil atroma (onbliTel @panka u ['epra).

DniemMeHTapHas Teopusi aToma BoJiopoJia 1o bopy.

I'unotesza ge-bpoiins. BonHoBsie cBolicTBa BemecTBa. COOTHOIIEHUE HEONPEIEICHHOCTEH st
KOOPJIMHAT U UMITYJIbCOB.

BonnoBas pynkuus u ee craructuaeckuii cMpicit. Obmiee ypasHenue [lpegunarepa.
CnoHTaHHOE U BBIHYXKJICHHOE n3aydeHue. Jlazepsl.

IToHsATHE 30HHOM TEOPUH TBEPAOTO TEIIA.

Pa3mep, cocTaB u 3aps1 aTOMHOTO SApA.

Jledext Macchl 1 SHEPTHS CBSA3M sep. SAepHbIe CUIIBI M UX CBOMCTBA.

PannoakTuBHOE U31y4eHUE U €TI0 BUJIBIL.

buonoruueckoe neicTBre pagMOAKTUBHBIX U3yUYE€HUN. 3alllUTa OT PaUalIUH.

PannoaktuBHbIe 311eMeHTHI. [I[puMeHeHne paguoaKTUBHBIX H30TOIIOB.
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67 3akoH paauoakTUBHOTO pacnajia. [IpaBuna cmemenus.
68 SnepHblie peakMy U UX OCHOBHBIE THUIIHI.
69 SnepHble peakuu Mo IeHCTBUEM HEUTPOHOB. LlenHas peakuus qeseHusl.

70 Snepnas sHepreTuka. TepMosiiepHbIE peaKivu.

6. METOAUMYECKHUE MATEPHUAJIbI, OIIPEJAEJJAIOIMUE ITPOLEIYPbI

OILIEHUBAHUSA 3HAHWH, YMEHWHA, HABBIKOB W (WJIHW) OIBITA
JAEATEJBHOCTH
6.1. Pe3yaibTaTnbl 0CBOCHUS Y4eOHOM JUCHMILUIMHBI, MOJIeKAIINEe TPOBEPKe
Konrponnpyenmeie PesynbTatel o0yueHus OcHoOBHBIE TIOKa3aTENN OrneHouyHBIC
KOMIIETEHIINH (4acTh
(OOBEKTHI OIICHUBAHUS ) OIICHKH PE3YJIHTaTOB cpencTBa
KOMITCTCHITHH )
1 2 3 4
OIIK-5: CnnocoOHOCTh | 3HaTh: OCHOBHBIE pemarh ¢usnyeckue | [IpakTuaeckoe
HCII0JIb30BaTh dbusznuecKue BICHUS U 3aJ1auu; o0OpabarsIBaTh | 3aHATHE,
OCHOBHBIE 3aKOHBI; OCHOBHbBIE pe3yNbTaThl U3MepeHuil, | 1abopaTopHbie
3aKOHOMEPHOCTH, TEOPETUUECKHE 0OHapy>KUBaTh paboTsl,
JEeNCTBYIOIINE B Mpe/ICTaBICHUS U 3aBHCHUMOCTh MEXY | KOJJIOKBUYM,
nporecce MoJIeTH (PU3UKH; (GU3MYECKUMU BETMYMHAMH, | TECTUPOBAHHUE,
U3TOTOBJICHUS OCHOBHbIE (pU3nYecKue OOBSCHATH MOJIy4YEHHBIE | 3aUeT,
MAIIMHOCTPOUTENIbHBI | BEIMYMUHBI U KOHCTAHTBI, | pe3ylbTaThl M JIeJaTh | DK3aMeH.
X U37enui UX ONpeJeeHue U BBIBO/IBI; MIPOBOANTD
TpebyemMoro €MHHUIIBI N3MEPECHHUS. HAy4YHBIC HCCJIECIOBAHUSI C
KauyecTBa, 3a/IaHHOTO | YMeTh: peliarh HCIIOJIb30BaHNEM
KOJIMYECTBA MPHU busznueckue 3a1a4u; COBPEMEHHOTO
HAaUMEHBIINUX UCIIOJIb30BaTh MpHU buznueckoro
3arparax peleHnn 3aaa4 000py/IOBaHUs. TMPUMEHSTH
00IIECTBEHHOT'O OCHOBHBIE 3aKOHBI, MOJIyYEHHBbIE 3HAHUS IS
Tpynaa TEOPETUICCKHE 00BsICHEHUS YCIOBUI
Mpe/ICTaBICHUS U npoTeKaHus  (U3HYECKUX
MoJieH (PU3UKH. SBIICHUH B TpHUpOIE U
BuajeTs: HaBbIKAMU OPUHATUS ~ TPAKTHYECKUX
[IPOBEICHUS peleHuil B IOBCEIHEBHOMU
bu3IIecKoro KU3HH, dbopmMupoBaThH
IKCIIEPUMEHTA; COOCTBEHHYIO TO3UIUIO TI0
HaBBIKAMHU 00pabOTKH OTHOIIICHUIO K (PU3MUECKOU
IKCIIEPUMEHTATBHBIX uH(pOpMaIIUY, TOIyIaeMOin
JTAHHBIX. U3 pa3HbIX UCTOYHHUKOB.

6.2 lllkana oeHUBAHUSA IUVIAHUPYEMbIX Pe3yJIbTATOB 00yUeHUs

6.2.1 Texymmii u py0e:KHbIIl KOHTPOJIb
B pamkax Tekymiero u py0oe;KHOro KOHTPOJIS [0 AUCIUIUIMHE CTYAEHT MOKeT Ha0path 10 70
6amutoB. Pacnipenenenue 6auioB NpUBEACHO B TAOIUIIE.

Ikama oneHUBaHUA
Cemectp
0-35 G6ayutoB 36-50 6ayutoB 51-60 GamoB 61-70 GamoB
6 YactrnyHoe ITomHoe niny | [TonmHoe nim ITonuoe WA
IIOCEIICHUE YJaCTUYHOE YACTUYHOE YACTUYHOE
ayIUTOPHBIX IIOCEIIEHNE [IOCEIIEHUE [IOCEIIEHUE
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3aHATHUIH.
Heynosnersopurenn
HOE BBITIOJTHEHHE
71a00paTOPHBIX u
MPAKTUYECKUX
pabor. [Tnoxas
MOJIFOTOBKA K
OarIbHO-
PEUTUHTOBBIM
MEPOTPHUSITHSIM.
CryneHt HE
JIOTTYCKaeTCsl K
MIPOMEKYTOUHOMN
aTTecTaluu

ayJTUTOPHBIX
3aHATH. YacTuuHOE
BBITIOJTHEHUE u
3aIuTa
J1a00paTOPHBIX "
MPaKTUYECKUX
pabor.

Y 10BIIETBOPUTEIBH
ple TOKa3aTenu Io
KOJUIOKBUYyMam |
TECTUPOBAHUSIM.

ayJIUTOPHBIX
3anatuil. [TonHoe
BBIIIOJIHEHHE U
3amuTa
1a00paTOPHBIX U
MPaKTUYECKHUX
pabor.

Xopomue
MTOKAa3aTeNH 1o
KOJUIOKBUYMaM U
TECTUPOBAHUSIM.

ayJIUTOPHBIX

3anaruii.  [lomHoe
BBITIOJTHEHHE u
3aImuTa
71a00paTOPHBIX "
MPAKTHYIECKUX
pabor. Bricokue
MOKa3aTeNH 1o
KOJUIOKBUyMaM U
TCCTUPOBAHUAM.

6.2.2 TIpomexxkyTOUYHASl ATTECTALUA
OneHka pe3yabTaTOB OCBOCHHS YYEOHOW JUCIUIUIMHBI B 1 ceMecTpe MPOBOIUTCS IO
clenyrollel mkane, IpUMEHsIEMOl Ha 3a4eTe:

Cemectp [Ixana ouleHNBaHUS
He 3a4yreno 3adTeHo
(36-60 6amoB) (61-100 6amnoB)
7 Crynent wumeet | CtyneHT umeeT 36-45 OanioB 1Mo UTOTaM TEKYILEro U pyOesKHOTO

36-60 Gaiu10B 110
uTroram

TEKYIIETOo u
pyOexHOTO
KOHTPOJIS, Ha
3a4éTe HE
OTBCTUII Ha
TEOPETUYECKUI

BOIIPOC ¥  HE
pemni 3aaayy.

KOHTPOJIS, HA 3a4eTe JaJl MOTHBIA (YJaCTUYHBIN) OTBET HA
TEOPETHUYECKUIN BOMPOC U YACTUYHO (TIOJIHOCTHIO) PEIIMII 3a/1a4y.
Cryaent umeeT 46-60 6aJTOB IO UTOTaM TEKYIIIETO U pyOESKHOTO
KOHTPOJISI, Ha 3a4eTe AT MTOJIHBIM OTBET Ha OJMH BOIPOC HIIN
pelni 3a7auy.
Crynenty, umeroniemy 61-70 OGamioB Mo HWTOraM TEKYIIETO U
pyOEKHOTO KOHTPOJIS, BEICTABIISIETCS OTMETKA «3auTeHOY 0€3 caauun
3auéTa.

OreHKa pe3yabTaTOB OCBOSHUS yUeOHOW JUCIUIUIMHBI BO 2 CEMECTPE MPOBOAUTCS T10 IIKAJIe,
HCIIOJIb3yeMOIl Ha SK3aMEHeE:

Cemectp

HeynosnerBopu
TECIBHO
(36-60 6anoB)

CTyneHT uMeer
36-60  OaioB
o ATOram
TEKYIIEro H
pyOeKHOTO
KOHTpOJI, Ha
JK3aMeHe HE
man IIOJIHOTO
OTBETAa HHM Ha
OJIMH BOIIPOC.
CTylleHT uMeeT

IIIkana onieHNBaHUs

VY 10BIE€TBOPUTEIIHHO

(61-80 GaoB)

Crynent wumeer 36-50
O0amioB 1O
TEKYIIEro u pyOoexHOTO
KOHTpOJIS, Ha JK3aMeHe
Iajl TOJIHBIA OTBET Ha
OJIUH
YaCTUYHO (TIOJTHOCTHIO)
OTBETHJI HA BTOPOU.

Crynent wumeer 46-60
O0amioB 1O
TEKYIIEro u pyoe HOTO

uToram

BOIIPOC U

UuToram

Xopomuio

(81-90 6amnoB)

Crynent umeet 51-60
0aJIOB 10 UTOraM

TEKYIIETo U

PyOEKHOTO KOHTPOJIS,

Ha 5K3aMCHEC J1aj1

MOJIHBII OTBET HA OQUH
BOIIPOC U YACTUYHO
(IOJTHOCTBIO) OTBETUII

Ha BTOPOM.

Cryaent umeer 61 — 65 | u
0aJIJIoB MO UTOTaM

O1innyHO
(91-100
OaJIIOB)

CryneHT umeer
61-70  OammoB
o HTOTaM
TEKYILEro u
pyOexxHOTO
KOHTpOJII,  Ha
JK3aMeHe  Jall
MOJHBIA  OTBET
Ha OJIUH BOIPOC
YaCTUIHO
(TTOJTHOCTBIO)
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36-45 OaioB
o UTOraM
TEKYIIETro i
pyOexHOTO
KOHTpOJIA,  Ha
dK3aMEHE  Jall
MOJTHEIA ~ OTBET
TOJILKO Ha OJUH
BOIIPOC

KOHTpOJIS, HA 3K3aMeHe
Iajl TOJNIHBIA OTBET Ha
OIMH  BONPOC  WJH
YaCTMYHO OTBETHJI Ha
00a Borpoca.

CrygeHT wuMmeer 1o
UTOTaM  TEKYIIEero |
pyOeXKHOTO  KOHTPOIS
61-70 0aioB Ha
HK3aMeHe HE nan
MOJIHOTO OTBETAa HU Ha
OJIMH BOIIPOC.

TEKYIIEro u
PyOEKHOTO KOHTPOJIS,
Ha ’K3aMeHe nal
MOJIHBII OTBET HA OQUH
BOIIPOC W YaCTUIHO
OTBETHJI HA BTOPOU.
Crynent umeet 66-70
0aJlJIOB IO UTOraM
TEKYIIEro u
PyOEKHOTO KOHTPOJIS,
Ha dK3aMeHe) Jall
MOJHBIA OTBET TOJIBKO
Ha OJIMH BOTIPOC.

OTBETHUIJI
BTOPOH.

Ha

IIkana cooTBeTCTBHSI PEHTHHIOBBIX OIIEHOK NATHOAJILHBIM OLIEHKAM /IJISl OLleHUBAHMSI
KYPCOBOii padoThI

Peittunronas onenka (B 6aniax) OueHka 1o nATUOAIIILHOM IIKAJIe
91-100 «OTIIMYHO
81-90 «XOPOUIO»
61-80 «YJOBJIETBOPUTEIBHOY
MeHee 61 «HEYJOBJIETBOPUTEIBHO

N —

3.

4.

7. Y4yeOHO-MeTOAMYECKOE 00ecTieueHHe TMCUMILITUHBI (MO1YJIs1)

7.1 OcHoBHas1 JUTEpPaTYpa

. Tpopumona T.U. Kypc ¢puzuku. U3a-Bo «Axanemusi». 2012 r. 560 c.

Tpodumora T.N. CoopHuk 3amau mo kypcy ¢pusuku. U3n-Bo «Bpicmas mkomnay, cepust «Jlms
BBICHINX y4eOHBIX 3aBeneHuii». 2008 r. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru

Bonskenmreitn B.C. COopHuk 3amad 1o ob0memy Kypcy (u3ukw.

Mup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru
Huxepo B.A. ®usuka. CoBpeMeHHBIN Kypc [DneKTpoHHBIN pecypc]: ydueOHux/ Hwukepor
B.A.— DnexrtpoH. TekcToBble naHHble.— M.: JlamkoB u K, 2016.— 454 c.
(http://www.iprbookshop.ru/14114.html)
5. Obmas ¢usnka [DIEKTPOHHBIH pecypc]: yaedHoe mocobue s By3oB / A.H. Bapasa, M.K.
['y6xun, [[.A. IBanoB u ap.; nox pea. B.M. benokonsitoBa - M. : U3natensckuii mom MOU, 2016.
(http://www .studentlibrary.ru/book/ISBN9785383009994 .html)
6. "Kypc obmeii puzuxu. OcHoBbl puzuku. T. I. Mexanuka. DIEKTPUIECTBO U MarHETU3M.
Kone6anus u BonHbl. BonHOBas ontrka [ DneKTpoHHEIH pecypc]: Yueb. mocodue: 1y By30B. /
Kunrcen A. C., Jlokmun I'. P., OnbxoB O. A.; [Tox pea. A.C. Kunrcena. - 2-e uzn., ucnp. - M. :
OU3MATIIAUT, 2007."
(http://www.studentlibrary.ru/book/ISBN9785922107532.html)

7.2 lonoJTHUTEIbHAS JIUTEpaTypa

N3n-B0 «KHMKHBIH

. @pumr C.O. TumopeBa A.B. Kypc oOmeii ¢uszuku. B 3-x 11. T.1. DU3HUEecKue OCHOBBHI

MexaHuku. Monekynsipaas ¢usmka. KoneGanust u Bonubl. M3n-o "Jlans". 2008 1. 13-e u3n.
480 ctp. ISBN:978-5-8114-0662-3.

. @pumr C.3. TumopeBa A.B. Kypc obmeit ¢usuku. B 3-x 1. T.2.. Dnekrpuueckue u

aneKTpoMarnetTudyeckue apieHud. Mzn-so "Jlanp". 2008 1. 12-e uza. 528 ctp. ISBN:978-5-8114-

0662-3.
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4.

5.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

@Opumr C.2. Tumopea A.B. Kypc obmieit ¢pusuku. B 3-x 1. T.3. Ontuka. ATomMHas ¢usuka.
N3n-Bo "Jlans". 2008 1. 10-e n3a. 656 ctp. ISBN:978-5-8114-0662-3.

JlozoBckuit B.H. Kypc ¢usuku. B 2-x 1. T.1. U31-B0: «Jlanby». 2009 1. 6-€ u3x., ucn. u gomn. 576
ctp. ISBN:978-5-8114-0288-5.

Jlozosckuit B.H. Kypc ¢usuku. B 2-x 1. T.2. U31-B0: «Jlanby». 2009 1. 6-€ u3a., ucn. u gon. 608
ctp. ISBN:978-5-8114-0288-5.

. I'pabosckwuii P. U. Kypce ¢pusuku. M3a-Bo: «Jlaub». 2012 r. 12-e uzn., crep. 608 ctp. ISBN:978-5-

8114-0466-7.

. UponoB N.E. 3amaun mo obmeii ¢usuke. U3n-Bo: «Jlaub». 2009 r. 13- uzn., crep. 420 crp.

ISBN:978-5-8114-0319-6.

. Tpopumona T.U. KpaTtkuit kypc ¢pu3uku ¢ npumepamu pemeHus 3anad. YuedHoe mocodue. M.

«KHOPVYCy». 2007.

. Obmas ¢usuka (mexaHuka). Bompockl W 3amaHust Uis TPOBEACHUS PEHTUHTOBBIX H

ceMuHapcKkuXx 3aHsATul (yueOHo-meT.m31.) TemykyeB .M., [lununoBa A.X., [lle63yxoBa M.A.
KBI'Y, Hanmpuuk, 2003.

. Obmas ¢usuka (MonekysapHas ¢pusuka). Bonmpockl u 3aganus 1j1s1 TPOBEICHUS] PEHTHHTOBBIX
U CeMHHApcKuX 3aHiATuil (yueOHo-mer.u3n.) TemykyeB M.M., Ilununoa A.X., Ille63yxoBa
M.A. KbI'Y, Hanbuuk, 2005.

Obmas ¢usuka (Mexanuka. MonekymnspHas ¢usmuka). Borpocsl u 3agaHus At TpOBEACHUS

PEHUTHUHTOBBIX U CEMHUHAPCKHUX 3aHATHH (yueOHO-MeT.n3a.) Temykye U.M., [lununoa A.X.,
[Ile63yxoBa M.A. KBI'Y, Hanmpuuk, 2005.

O6mas ¢usnka. DIEKTPUUYECTBO W MArHETH3M. DJEKTPOMArHUTHBIC KOJICOAHWS W BOJHBIL.//

TemykyeB .M., [luniunosa A.X., [lle63yxoBa M.A., Tnynmoa M.M. KBI'Y, Hanpuuk, 2011.

2. «O6mas ¢usuka. OnTtuka. DNEeMEHTb aTOMHOW W simepHOU (u3ukm» // AmexoBa A.M.,

Hununosoit A.X. KbBI'Y, Hanpuuk, 2012.

Onrtuka. AtomHast u saepHas ¢usuka. O6mas ¢usnka. JIabopaTopHbI MPaKTHKyM. A3W30B

N.K. Tnynosa M.M. Hununosa A.X. KbI'Y, Hanbuuk, 2005.

O6mas ¢usuka. Jlaboparopusiii mpaktukym. A3zn3oBl.K. KymaxoBA.M. u n1p. KBI'Y,

Hanpuuk, 2006.

O6mas dusuka. Jlaboparopusiii mpaktukym. A3zn3oBM.K. KymaxoBA.M. u n1p. KBI'Y,

Hanpuuk, 2006.
®dusnka. Mexannka u MosiekyisipHas ¢pusuka. JlabopaTopusiit mpaktukym. Azuzos UK.,

Kapnanosa 3.1., Hununosa A.X., Hanpuuk, 2014.

Mexanuka . MonekynsapHas pusrka u TepMoanHamMuka. JJabopaTopHbBIN TPaKTUKYM. A3H30B
N.K., AnexoB A.M., KymaxoB A.M., TniymoBa M.M., Ilununosa A.X., llle63yxoBa M.A.
Hanpunk 2016.

Onrtuka. AToMHas u sipepHas ¢puzuka. Jlaboparopusiit mpaktukym. Asuzos N.K., AnekoB
A.M., KymaxoB A.M., TnynoBa uM.M., Ilununosa A.X., [1le63yxoBa M. A., lllepueBa 3.X,
Hanpuuk 2016.

DNeKTpUYeCTBO U MarHeTu3M. JlabopaTopHBIN MPaKTHKYM.. AsuzoB UK.,
AmnekoB A.M., KymaxoB A.M., Tnynosa M.M., Ille63yxoBa M.A., lllepuesa 2.X, Hanpunk
2018.

OnektpuuectBo U mMarnetusM. Onrtuka. A3uzoB UK., [{ununosa A.X., Hlepuena 2.X.,
Hanpunk 2018.

7.3 UnTepHeT-pecypchl

1. lib.kbsu.ru
2. www.ph4s.ru
3. www.physbook.ru
4 baza nanuaeix CKOITYC https://www.scopus.com
5 CUC «KoHcynbTaHT TUIrOC» http://www.consultant.ru/
6 CUC «I"apanT» http://www.garant.ru/
7 9BC «IPR book» http://www. ipr bookshop ru
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http://www.ph4s.ru/
http://www.physbook.ru/
http://www.e.lanbook.com/

8. MarepuanbHO-TeXHUYECKOe o0ecredeHne JUCIUNINHBI

JIeKuMOHHBIA KypC MO AUCUUIUIUHE «DU3MKa» MPOBOAMUTCSA B CHEUUAIM3UPOBAHHON JIEKIIMOHHOMU
ayIUTOPUU OOOPYIOBAHHOW MPOEKTOPOM, HOYTOYKOM C 3alMCAaHHBIMH Ha HETO OO0yYaroIUMH
nporpamMMamiu 1o ¢gusuke. B aynutopun umerorcst 70 mocagovHbIX MecT.
JlaGopatopHble 3aHATHS MPOBOASATCS B CHEIUAIU3UPOBAHHBIX J1AOOPATOPUSX OCHAIICHHBIX
HECKOJIBKUMH JIeCATKaMHU JTAOOpaTOPHBIX pabOT, OXBATHIBAIOLINX BCe pasjeibl oomen ¢pusuku. [1o
BCEM paszJiellaM MMEIOTCSI J1abopaTOpHBIE MPAKTUKYMBI, TI€ OTPaXEHO COJAEp)KaHHEe, KpaTKas
TEOpHsl, TMOPSAIOK BBHIMOJIHEHUS pPabOThl, KOHTPOJbHBIE BOMPOCH. [IpakTHuUecKue 3aHATHSA
MIPOBOJSTCS B AyAUTOPUM OCHAIIEHHOM NHTEPAKTUBHOM TOCKOM, UMEETCS IOCTATOYHOE KOJIUYECTBO
3aJJaYHUKOB M YU€OHUKOB.

[Ipu npoBeneHnH TEKIIMOHHBIX U CEMUHAPCKUX 3aHSATUI HCTIONb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOe obecnedenue:

— IIpomykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

— AHTHBUpycHOe mporpammHoe  oOecrieuenue  Kaspersky  Endpoint  Security
Cranmaptabiii Russian Edition;

— AltLinux (AnsT OGpa3zoBanue 8);

€80000HO pacnpocmpaHsemvle npocPammbl.

— Academic MarthCAD License - MaTremaTrdeckoe mporpaMmMHoe o0ecriedeHrne, KoTopoe
MO3BOJISIET BHIMOJIHATH, aHATU3UPOBATh BaXKHEHIINE NH)KEHEPHBIE pacyeThl 1 OOMEHUBATHCS MU,

—  WinZip ans Windows - mporpaMm Jjisi CKaThs U paclakoBKH (paiiiios;

— Adobe Reader nns Windows — nporpamma juist urenust PDF ¢aiinos;

— Far Manager - KOHCONBHBIN (DailIOBBI MEHEDKEp ISl ONEPAMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

9 OcoleHHOCTH peaTu3aliu AUCHUILUIMHBI VI MHBAJIU/I0B M JIUI] C OTPAHUYEHHBIMH
BO3MOSKHOCTSIMH 3/10POBbSI
J171s cTyIeHTOB ¢ OrpaHUYE€HHBIMH BO3MOXXHOCTSMU 3/I0POBBS CO3/1aHbI CTIEIUaIbHbIE YCIOBUS JIJIS
noJsrydeHus: oopa3oBaHus. B 1ensx 10CTYymTHOCTH MOTyYeHUs BBICIIETO 00pa30BaHUS 110
o0pa3oBaTeNbHbIM NMPOrpaMMaM WHBATUAAMHU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3JI0POBbSI YHUBEPCUTETOM 00€CIICUNBALCTCS:
1. AnpTepHaTUBHAS BepcHs O(HUIIMAIBHOTO caiiTa B ceTn «IHTepHET» JJ1s CIIab0BUISAINX
2. 171 MHBAJIUIOB C HAPYIIECHUSMU 3peHUS (CTa00BUISAIINE, CIICTIBIC)
- IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIET0 00yJaroeMycsi HEOOXOAUMYIO TOMOIIIb,
nyOnupoBaHHUE BCIYX CIIPABOYHON MH(GOPMAIMK O PACTIUCAHUN y4eOHBIX 3aHATUN; HATNUne
CPENICTB JIJIsl YCHJICHHS] OCTaTOYHOTO 3pEHUSsI, OpailjIeBCKOM KOMITBIOTEPHON TEXHUKH,
BUJICOYBEIHUUTENCH, TPOTPaMM HEBU3YAILHOTO JIOCTYIA K HH(OpMAIIUU, TIPOTPaMM-CHHTE3aTOPOB
peuu U APYyruX TEXHUUYECKHUX CPECTB MpueMa-rnepeaadn yueoHon nHhopMaIuu B JOCTYITHBIX
dbopMax ISl CTYICHTOB C HAPYIICHUSIMU 3PCHUS;
- 33/1aHUA JUIS BHITIOJTHEHUS Ha 9K3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;
- MUCbMEHHBIE 33/IaHUS BBITIOTHSIOTCS Ha Oymare, HAJIMKTOBBIBAIOTCS ACCHCTEHTY 00y4aronuMCs;
3. 1511 MHBAJUIOB U JIUL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37J0POBbsI 110 CITYXY
(cmabocnpIianiue, rTyxue):
- Ha 3aueTe/3K3aMeHe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIMM CTY/IEHTY HEOOXOIUMYIO
TEXHUYECKYIO TTIOMOIIb C YY€TOM MHIUBUIYaTbHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHsITh pabodee
MECTO, IepeIBUTAThCS, TPOUUTATh U OPOPMUTH 33J]aHKE, B TOM YHCJIE 3alIUChIBAst 1O/ TUKTOBKY);
- 3a4eT/7PK3aMeH MPOBOUTCS B MUCHMEHHOUN (opMe;
4. J1nst UHBAJTUMAOB U JIMII C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbSI, UMEIOIUX HAPYLICHUS
OTIOPHO-ABUTATEIHHOTO anapara, Co3/IaHbl MaTEPHATEHO-TEXHIYECKHUE YCIOBUS,
o0ecIeunBaroIe BO3MOXKXHOCTh OECTIPETISITCTBEHHOTO JI0CTYNa O0yJarOIINXCs B y4eOHBIE
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MOMEIIEHUS, 00BEKTY MUTAHUS, TyaJIETHbIE U APYTHE MOMELICHUS YHUBEPCUTETA, A TAKKE
npeObIBaHUS B yKa3aHHBIX MOMEIIEHHUAX (HAJMYNe PACIIUPEHHBIX IBEPHBIX IPOEMOB, IOPYYHEH U
JPYTUX MPUCTIOCOOTICHU).

- MUCbMEHHBIE 33aHUs BBIMOIHAIOTCS Ha KOMITBIOTEPE CO CTIEIHAIM3MPOBAHHBIM ITPOTPAMMHBIM
o0ecrieyeHneM MM HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIAaHUIO CTYACHTA YK3aMeH IPOBOANUTCS B YCTHOH (opme.

OOyuaromirecs U3 YUCIa JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBs 00€CIIeUeHbI
3JIEKTPOHHBIMHU 00pa30BaTeIbHBIMU pecypcaMu B popMax, aJanTHPOBAHHBIX K OTPAaHHYCHUSIM X
3/I0POBBSL.
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10. INCT UBMEHEHMH (JJOIIOJITHEHUI)

B pabouylo mporpamMmy Mo AUCHUIUINHE «DH3HUKa»
[0 HANpaBJECHUIO MOJTOTOBKM IO HampaBieHuto nmoarotoBku 15.03.05 Konctpykropcko-

TEXHOJIOTHYECKOE 00eCIIeUeHNE MalIMHOCTPOUTEIIBHBIX ITPOU3BOACTB

Ha 20 - 20 y4eOHBIH rox

Ne JuemeHT (myHKT) PIT{ IlepeyeHb BHOCUMBIX IMpumeuyanue
n/n U3MeHEeHU (10NO0JIHeHMIH)

OO6cyxeHa U peKOMEH/JOBaHa Ha 3aceaHuu Kadeapsl GU3UKH HAHOCHCTEM

pOTOKOI Ne OT « » « » 20 T

3asenyromuii kapenpoit / /
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