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1 Henu 1 321241 OCBOEHUS TUCHUTLTUHBI

Iean OCBOCHHMS ITUCHUIUIMHBI (MOJIYJIsA): SIBISETCS cO3/laHue (yHIaMEHTAIbHOW 0a3bl
3HaHUH, Ha OCHOBE KOTOpPOW B JajbHEWIIEM MOXXHO pa3BUBaTh Oosiee yriIyOJeHHOE U
JEeTaM3UPOBAaHHOE U3ydeHHEe (PU3HUECKUX 3aKOHOB U SIBJICHUI B paMKax KypCOB IO TEOPETHUECKON
MEXaHHUKE, COMPOTHBICHUE MaTepUAJIOB, THIPABIIMKA, JJICKTPOTEXHUKA W JIIEKTPOHUKA, TEOPHS
MEXaHM3MOB U MalINH, UHCTPYMEHTHI U3 CBEPXTBEP/IbIX MAaTEPUAJIOB.

3agauu: chopMUPOBATH y CTYICHTOB €IUHYIO, CTPOWHYIO, JIOTUYECKU HETPOTHBOPEUUBYIO
bu3nYECKyI0 KapTHUHY OKPYKAIOIIEro HAC MUpPa MPUPOAbI, CO3aHNE KOTOPOM MPOUCXOIUT MyTEM
00001IeHNsT IKCIIEPUMEHTAIBHBIX JTAHHBIX M HA WX OCHOBE MPOM3BOAMTCS IMOCTPOCHHE MOJEINEH
HAOJI0/TaeMBIX SIBICHUM, CO CTPOrMM OOOCHOBaHHMEM MPHUOIMKEHUM U PaMOK, B KOTOPBIX 3TH
MOJENHN AEHUCTBYIOT.

2 Mecro aucuuniaunsl B ctpykrype OOII BIIO

JluctumamHa OTHOCUTCS K 0a3oBoi vactm ydeOHoro mukia — bl Ilpm msydeHuit kypca
oOmeit (u3ukn, CTYACHT IOHKEH CBOOOJHO BIANETh B IEPBYIO OYEPEIh MATeMATHYCCKUM
anmaparoM. YMeTh pellaTh KBaJApaTHbIC, HHTErpajbHble U auddepeHlranbHble ypaBHEHUS,
HEpaBEHCTBA, FTEOMETPUUYECKHE 3a]a4H, TPUTOHOMETPUUECKHE BHIPAKECHHUSI.

B kypce oOmieit (u3uKu BBOJSTCS OCHOBHBIE TMOHSITUS M 3aKOHBI, KOTOPBIE SBIISIOTCS
GyHIaMEHTOM TpPH OCBOCHMM MHOTHUX JTUCHHUIUIMH, KaK E€CTECTBEHHOHAYYHOIO IIHMKJIAa, TaK H
npodeccuonanpHoro mukina. OcBoeHne (U3MKM HEOOXOOUMO KakK MpPEeIIIecTBYIOIIee IS
CICAYIOIINX TUCHHUIUIMH: TEOPETHUYECKass MEXaHHWKa, COMPOTHBICHHWE MAaTEepUajoB, THAPABIUKA,
MaTepuaioBeeHUE, TEOPUSI MEXaHU3MOB U MAaIINH, YJIEKTPOTEXHUKA U JIEKTPOHHKA.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOEHHS CO/IEPKAHUS U CUUIIMHBI

[Tpouiecc mM3ydeHws] MUCIHUIUIMHBI HampaBlieH HAa (OPMHUPOBAHUE SJIEMEHTOB CJICIYIOIINX
komnereHuuii B coorsercteuu ¢ @I'OC BIIO u OOII BIIO o nanHOMY HaIpaBi€HUIO NOJTOTOBKU
(criennanbHOCTH):

OIIK-5 — CrnocobeH MCnoiab30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOLIME B Ipolecce
W3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX M3JENUid TpeOyeMoro KaudecTBa, 3aJaHHOTO
KOJIMYECTBAa MPU HAUMEHBIIIHUX 3aTpaTax 0OIIeCTBEHHOTO TPy/a.

Nunukatop: OIIK-5.1 — cmocoOeH WHCHONB30BaTh 3HAHHWS MO TPOMHIBHBIM pasienam
MaT€MaTUYeCKUX W E€CTECTBEHHO-HAyYHbIX JUCLUUIUIMH JJI1 HW3Y4YEHUs OCHOBHBIX
3aKOHOMEPHOCTEH, JEHCTBYIOIIMX B TIPOILIECCE M3TOTOBJICHUS MAIIMHOCTPOUTEIHHBIX
W3IEIUN.

B pe3ynbpTare ocBOCHHS AUCIUIUIMHBI 00YJarOITUICS JOJIKEH:

3HaTh: OCHOBHBIC (DU3MUECKHE SIBICHUS U 3aKOHBI; OCHOBHBIE TEOPETUUECKUE
MIPEACTABICHUS U MOJIeTTH (PU3UKU; OCHOBHBIE (PM3MUECKUE BETMYUHBI U KOHCTAHTHI, UX
ONpEeIeTICHUE U €ANHUIBI U3MEPEHUS.

Ymersb: pemarh GU3NUECKUE 3a]]a4H; UCIIOJIb30BaTh MPU PEIICHUH 33]1a4 OCHOBHBIE
3aKOHBI, TEOPETUYECKUE MPEACTABICHUS U MOJEIN (DU3HKH.

Baaners: HaBbIKaMu poBeACHUS (PU3UIECKOTO IKCIIEPUMEHTA; HaBbIKaMu 00paObOTKH
AKCIIEPUMEHTAIIbHBIX JIaHHBIX.



4 Copepkanue ¥ CTPYKTYPa AUCHHUIIMHBI (MOLYJI51)

4.1 Conepxxanue pa3aejioB IUCHUANINHbBI

No HaNMeHOBALIE Coneprxanue paszena dopmupyemas ®dopma
KOMITCTSHITHS TEKYIIETro
paszaena paszaena
KOHTPOJIS
1 MexaHuka DJ1eMEHTHI KHHEMaTHKH JIP, K, T, PK
IIOCTYIATEIBbHOI O u OIIK-5
BpAILATEJILHOTO JBUKECHUA, OIIK-5.1
JnHamuka TOYKU "u
MOCTYNaTeIbHOTO JIBHKCHUS
TBEPJIOTO Tena. 3aKOHBI
COXpaHEHUs.
JnHamuka BpAaIaTeIbHOTO
JIBUKEHUSI TBEPAOTO Teja
Heuneprunansubie CHCTEMBI
oTcuera
MexaHuKa JXKHUJIKOCTEH
MexaHndeckue KoJieOaHMs u
BOJIHBI
DJIEeMEHThI  CICIUAIbHON  TEOPUH
OTHOCHUTEIIBHOCTH.
2 MonekynsapHas | MonekynsipHO-KMHETHYeCKas OIIK-5 JIP, K, T, PK
busnka u TEOpPHs UICATbHBIX TA30B. OIIK-5.1
TepMoiiHamMuKa | OCHOBBI TEPMOIMHAMUKHU
PeanpHble Ta3el, KUJIKOCTH U
TBEP/bIC TEJIA.
3 DIIEKTPUUYECTBO | DJIEKTPOCTATHUKA OIIK-5 JIP, K, T, PK
1 MarHeTU3M. ITOCTOSHHBIN DNEKTPUUECKUN TOK. OIIK-5.1
Toxk B cpenax.
MarnuTtHoe 1ojie B BaKyymM€ U B
BEIIIECTBE.
OcHoBbl Teopun MakcBenna ist
AIIEKTPOMATrHUTHOTO TTIOJIS.
DJEeKTPOMarHUTHHIE KONEOaHUS H
BOJIHBI. IlepemeHHBbII
AIEKTPUUYECKUIN TOK.
4 OnTtuka. I'eomeTpuueckas OIITHKA, OIIK-5 JIP, K, T, PK
doromerpus OIIK-5.1
BomaHoBas ontuka.
KBanToBas onruka.
5 JIEeMEHTHI ®duzuka atoma. KBantosas ¢usuka. OIIK-5 JIP, K, T, PK
aTOMHOH U DneMeHThl siiepHOW  (QU3UKH U OIK-5.1
SIEPHOMN (UBUKY IIEMEHTAPHBIX YaCTHII.
bu3uKu

B rpade 4 npuBomsaTcs miaHupyembie (GOpMBI

TEKYHIEr0 KOHTPOJIA:

3aIuTa

nabopatopHoil pabotsl (JIP), BeimonHenue kypcosoro npoekra (KII), kypcosoit padotsr (KP),
pacuetHo-Tpaduueckoro 3ananust (PI'3), momammero 3amanus (/13) manucanue pedepara (P),
acce (), komnokBuyM (K), pydexusiit koutpons (PK), rectuposanue (T) u 1.1




4.2 CTpyKTypa AMCIHMIIIMHBI

OO6mast TPy10€MKOCTb TMCUHMILIAHBI COCTABJIsIET 8 3a4éTHBIX eUHUIL, 288 yacoB

Bun pabotst (0100
Icemectp | 2 cemecTp
OO0masi Tpy10€MKOCTH (B Yacax) 180 108
KonrakTHasi pa6ora (B yacax): 85 45
Jexyuu (J1) 34 30
Ilpakmuueckue sanamus (113) 17 15
Jlabopamopnwvie pabomot (J/13) 34 _
CamocTosiTesibHasi padoTa (B 4acax) 86 36
CamMocTosTenbHOe U3ydYeHHE 43 13
pazzienoB
CamMmonoaroTroska 43 18
[ToaroroBka u Npoxo0XKaACHUE 9 27
MIPOMEKYTOUYHOM aTTeCTAINH
By MTOroBOro KOHTpoOJIs 3auér JK3aMeH

Paznensl nucuurvHel, n3ydaemsie B _1_ cemecTpe

Ne
pasnena HaumenoBanue pasnenos
1 Mexanuka
’ MonekynspHas (craTucTudeckasi) Gu3nka u
TEPMOJIMHAMUKA

Paznensl JAUCHUIIIIMHBI, U3y49aCMBIC BO 2 CCMECTPE

No
pas- HanmenoBanwue pasnenon
Jlena

3 DNEKTPUYECTBO U MarHETU3M

4 OnTuka.

5 | DneMeHTsl aTOMHOM U epHON (HU3UKH




4.3 JIabopaTopHble padoThI

Ne Ne
JIP | pa3nmena HaumenoBanue 1a00paTopHBIX padboT
1 2 3
) ) W3ydeHne 3aKOHOB PaBHOYCKOPEHHOTO JIBUKEHHS H BTOPOTO
3akoHa HproTOHa Ha MamMHe ATBya.
) 1 OrnpeziesieHre CKOPOCTH ABUKEHUS MTYJIA METOA0OM
OaJUTMCTUYECKOI0 MasITHUKA.
3 1 N3yueHnne oCHOBHOTO 3aKOHA JUHAMUKH BPAIaTeIbHOTO
JIBHYKEHUS.
4 1 Onpeznenenre MOIYJIsl FOHTA 110 U3TUOY CTEPIKHS.
5 1 OmnpeneneHrne MOMEHTA HHEPIIMA MaXxOBOT'O KOJIECa Y CHIIBI
TPEHUS B OTIOPE
6 1 OnpeneneHnre MOMEHTa HHEPIIMU Tela METOJIOM KPYTHIIbHBIX
KoJeOaHuii.
7 1 Omnpenenenne ko3 HULIMEHTA )KECTKOCTH MPY>KUHBI

CTaTUCTUYCCKUM U TMHAMHWYCCKHUM MCTOJAaMMU.

3 > OmnpeneneHne TEPMUIECKOTO KOIPPHUITMCHTA JaBICHUS BO3TyXa
[PH IOMOIIK BO3YIITHOTO TEPMOMETPA

Ornpezenienne MIOTHOCTH KUIKOCTEH U KOHIIEHTPAI[UU PacTBOpa C

9 2
HOMOIIBIO MTUKHOMETpa
10 ) Omnpenenenye BIaXXHOCTH BO3/1yXa
1 ) Onpenenenue k03 uiineHTa TMHEHHOT0 pacIupeHns TBEPAbIX

TCII.

OrnpezneneHne OTHOIICHHSI TEINIOEMKOCTH MTPH OCTOSSHHOM
12 2 JAaBJICHUM K TEINIOCMKOCTH ITPH NOCTOSHHOM o0BeMe
(y=C,/Cv ) wmeronom Knemana-/[ezopma

13 ) Ornpenenenne MOJISPHOM Macchl BO3/1yXa.

14 3 UccnenoBanue 37€KTPOCTATUIECKOTO TTOJISI METOJIOM
ANEKTPOCTATUYECKOW BaHHHBI.

15 3 Onpenenenne uncia dapanes u 3apsaa JIEKTPOHA.
N3MepeHne conpoTUBIEHU ¢ TOMOIIBIO MOCTa Y UTCTOHA.

16 3

17 3 N3yueHue 3aBUCUMOCTH CONPOTUBJIECHUS METANIOB OT
TEMIEPATYPHI.

18 3 HcenenoBanue 3aKOHOMEPHOCTEN TEPMOIEKTPOHHON AIMUCCHUMU.

19 3 N3yuenune nepexoaHbIX MPOLIECCOB MPU 3aMbIKAHUHU U
Pa3MbIKaHHHU LICIIN.

20 3 OnpeneneHre rOpu30HTAIBHON COCTABIAIONIEN HAMPSHKEHHOCTH
MarHUTHOTO TOJIsl 3€MJIU.

21 3 I/IsyquHe MOJIYITPOBOAHUKOBOT'O AXOJAa U MOJTYIIPOBOJHUKOBBIX
IPUOOPOB.

29 4 Omnpenenenue r1aBHOTO (OKYCHOTO paccesHus COOMparomiel u

pacceuBaroIIey JINH3.




1 2 3

23 4 Omnpenenenue cuibl cBeTa (POTOMETPOM.

o4 4 W3yuenwue siBneHus HHTEPHEPEHIINH CBETa C IOMOIIBIO KOJIEI]
HBIOTOHA

25 4 I/ICCJIGIIOBaHI/Ie ONTHUYCCKHU AaKTUBHBIX BEHICCTB CaAXapuUMCTPOM.
HccnenoBanue CTPyKTYpbl KPUCTAIIIIOB JIa3€PHBIM M3IIy4EHHEM.

26 4

27 4 W3yueHne 3aK0Ha OCBEIEHHOCTH

78 4 HccnenoBanue qudpakiuy cBeTa ¢ OMOILBIO ONTHYECKON
CKaMbH

29 5 N3yuenue BHemHero ¢porodddexra

30 5 HccnenoBaHue CIEKTPOB UCITYCKAHUS U MTOTJIOLICHUS
CIEKTPOCKOIIOM

31 5 Hcnons3oBanne cuerunka I eirepa-Mrosuiepa uist U3ydeHus
u30TONa OepuILIus

4.4 llpakTHyeckne 3aHATHS (CEMHHAPBI)

Ne Ne
Tema
3aHATHS | pa3zena
1 2 3
1 | DJIEMEHTHI KHHEMATHUKHU.
JluHamuKa nocTynaTenbHOro ABMKeHHs. CUIIbl HHEPIUH.
> 1 OHepreTu4ecKue XapakTepUCTUKA MEXAHUUECKON CHCTEMBI.
3aKOHbBI COXPAHEHHUS B MEXAHHUKE.
3 1 MexaHuka TBEpIOTO Tea.
4 1 MexaHnnueckue KojeOaHusl U BOJIHBIL.
5 1 DJIeMEHTBI MEXAHUKHU KHUIKOCTEM.
6 1 DNEMEHTHI PEIATUBUCTCKON MEXaHUKH.
7 2 MonekynspHO-KMHETUYECKasi TEOPHS HJIealbHBIX Fa30B
8 2 OCHOBBI TEpPMOAMHAMUKHI
9 2 PeanbHble Ta3bl, )KUIKOCTH U TBEPABIE TENA
10 3 DIIEKTPOCTATHKA.
11 3 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK.
12 3 DNEeKTpOMarHuTHAss HHAYKIMS. DJIEMEHTBI TeOpuu Makcsena
JUISL 3JI€KTPOMArHUTHOTO TOJISL.
13 3 DneKTpOMarHuTHbIE KoJieOaHus U BOJIHBI. [lepeMeHHbIN

Z-)J'IeKTpI/I‘{eCKI/Iﬁ TOK.




Ne Ne
Tema
3aHsTus | pazzaena
14 4 DNeMEHTBI T€OMETPUYECKON ONTHKU. BoHOBas onTuka.
15 4 KBanToBas npupoja u3iy4eHus.
16 5 DeMeHTa aTOMHOM U KBAaHTOBOM (PU3HKH.
17 5 DJIeMEeHTHI SACPHON (DU3UKH.

4.5 CaMocTofiTeIbHOE N3yYeHHe Pa3/1e/I0B U CHUIIIHHbBI

Ne Ne
Bormnpocsl, BBIHOCUMBIE Ha CAaMOCTOSTENBHOE U3YUYECHHE
Temebl Pa3nena
I 2 3
1 1 Mexanunueckoe aBuxeHue. OTHOCUTENIBHOCTb JBUKEHUS.
Cucrema orcuera. KoopaunarHas u BeKTopHas (popma onucaHust
2 1 PeaktuBHOE nBH>KEHUE. KOCMUUECKHE CKOPOCTH
3 1 I'upockomnsl. [IpuMeHeHne rupocKonoB B HABUTALlUU
4 1 3ByKOBBIC BOJIHEL. YbTpa3Byk. MH(ppa3Byk. Dddext Jormrepa
S 1 Heunepuunansubie cuctemsl otcuera. Cuiibl MHEPLIUU
6 2 Onpenenenne NOCTOSHHOW ABOraJipo
7 2 JyimHa cBOOOHOTO TIpOOeTra MOJICKYJIIBI M CPEIHEE YHCIIO
CTOJIKHOBEHUI
8 2 BHyTpeHHss dHEeprus peaabHOro rasa.
2 Opdext xoyns-Tomcona. CxmKeHNE Ta30B
10 ’ JlaBjieHrE 10T M30THYTON MOBEPXHOCTHIO )uakoctu. dopmyna
Jlannaca. KanwsuisipHble iBeHUs
1 2 JleekThl B KpucTaiax
12 ’ CyOnumarus, niaaBjieHHe U KPUCTAIUIM3ALUs TBEPABIX Tell.
AMop¢Hble Tena
13 3 OnelT MummkeHa 1o OnpezesieHuIo 3apsaia dJIEKTpoHa
14 Pacuer HanpsKEHHOCTH 3JIEKTPUYECKOTO TOJIS Ha OCU JIUIIOJNS U
3 Ha NPAMOM NEPHEHANKYISAPHON OCH JUIIOJS.
15 IIpumenenne TteopeMbl l'aycca [uisi pacdera HaNpsKEHHOCTH
3 MOJIE PAaBHOMEPHO 3apsKEHHOM cdepuyecKkoil MOBEpPXHOCTH,
PaBHOMEPHO 3apsHKEHHOT0 OECKOHEUHOTO IIMIMHPA.
16 3 CerHeToaneKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.
17 3 ConpoTuBiieHUE TPOBOJHUKOB U UX COCIUHEHUE. 3aBUCUMOCTD
COIIPOTUBIICHUS IIPOBO/IHUKOB oT TEMIEPATYPHI.
18 3 Peoxopansiit MOCT YHHCTOHA.
19 3 KoaddutineHnT none3noro qeiCTBUS HICTOYHHUKA TOKA.




20 PaboTa BbIXO/1a 3JIEKTPOHOB U3 METAIJIOB. TepPMO3JICKTPOHHAS
3 smuccust. KoHTakTHas pa3HOCTh MOTEHIIMAJIOB.
TepmonnekTpuueckue BJICHUS U UX TPUMEHEHHE.
21 3 [TonynpoBOAHUKOBBIN MO, TPUOJ, TPAH3UCTOP WUHTErPaIbHbIE
CXEMBI..
22 Bunel  camocTosITENBHOrO  ra3oBoro  paspsga. lieroniui,
3 JIyTOBOWM, HICKPOBOW U JTyTOBOU pa3psi/bl.
23 3 Dddext Xomna.
24 3 YckopuTenu 3apsKEHHBIX YaCTHLL.
25 na- ¥ napamaruetusm. eppoMarHeTuKu U UX CBOMCTBA.
3
26 3 Tok npu 3aMbIKaHUU U PA3MbIKAHUU LIECTIH.
27 3 Ormpezenenne yAeIbHOTO 3apsia MOJOXKHUTEIbHBIX HOHOB. Macc
— cnektporpadsl.
28 TexHuuyeckue mpuMEHEHHs STIEKTPOIH3a.
3
29 4 OnTuueckue mpuOopbl. AGeppanuu ONTUYECKIX CUCTEM.
30 4 Onbitel @uzo u MaiikenbCoHa MO OMPENETIECHUI0 CKOPOCTH
CBeTa.
31 4 Mertonpl HaOmoneHus HWHTEpepeHnuu cBera. [IpuMeHeHue
UHTEp(EepEeHIIuU CBETA.
32 4 Buipl 1IOMUHECIICHIINH.

S OuneHouyHble cpeAcTBa I TeKYIIEero KOHTPOJISI YCIeBAeMOCTH M IPOMEKYTOYHOM
aTTecTaluu

@opMbl KOHTpPOJII TEKYIIMX, MPOMEXKYTOUHBIX M MTOTOBBIX 3HAaHUHM CTYJEHTOB IIO
JVICIIATUTHHE OTIPEJIEISIOTCS. B COOTBETCTBHH € YIeOHBIM TUTaHOM 00pa30BaTeNbHONM MPOTPaAMMEI U B
COOTBEeTCTBUM ¢ JeiicTByromuM [lonokeHneM o OanbHO - pEHTUHIOBOM cHCTEMe OLIEHKU
ycneBaemocTu ctyneHToB KbI'Y.

Ot obOyuarouuxcs TpeOyeTcs IMOCELIeHUE 3aHATUH, BBIIOJHEHHE J1a0OpaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHJOBAHHOW JINTEPATYPOIl.

ITpu aTTecTanu oOy4yaromuxcst OLIEHUBAETCS Ka4yeCTBO pabOThI Ha 3aHATUSX (YMEHHE BECTH
JIMCKYCCHIO, CTOCOOHOCTh YETKO U EMKO (hOPMYJIMPOBATH CBOW MBICIIH), YPOBEHb MOJTOTOBKU K
CaMOCTOSITENIbHOW JIeATEIbHOCTH, KAaueCTBO BBINOJHEHUs 3alaHui (IIpe3eHTalui, I0KJIaoB,
BBITIOJIHEHHE JTA0OPATOPHBIX padOT U JIp.).

Mexanuka. MoJsiexky/sipHas (pu3uKa ¥ TepMOAMHAMHKA
Bonpocsl 115 1 KoOJLIOKBHYMA.

1. Cucrema orcuera. [lyTh, mepememieHne, CKOPOCTb, YCKOPEHHE IPU PABHONEPEMEHHOM
PSIMOJIMHENHOM JIBU>KEHUU.

2. KunemaTuka BpallaTeIbHOTO MABMKEHMs. YTOJ IOBOPOTA, YIJIOBas CKOPOCThb, YIJIOBOE
YCKOPEHUE U UX CBA3b C IMHEWHBIMH XapaKTEPUCTUKAMHU.

3. JuuHamuka matepuaibHOU TOUKH. [loHsITHE Macchl, cuitbl. 3aKkoHbI HhIOTOHA.
4. Cwuiibl B MEXaHUKe (CUJIa TPEHUS, TSKECTH, YIIPYTOCTH).
5. 3akon Bcemupnoro tsarorenusi. Kocmuueckue ckopocTH.
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10.

11

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.
. BuyTpenHss sHeprus peanbHoro raza. Cxmxenue razon. Dddexr Ixoyns — Tomcona.
42.

41

IlonsTne 3aMKHyTON cucteMbl. IMIynbC mMaTepualbHONW TOYKH, MEXAHUYECKOM CUCTEMBI.
3aKOH COXpaHECHMsI UMITYJIbCA.

Pabora. Momnocts. KII/I. Kunernueckast u nmoTeHLIMaabHasi SHEPrUM. 3aKOH COXpPAaHEHUS
JHEPIUu.

MowmeHT cuibl. MOMEHT UMITylbca. 3aKOH COXPAaHEHHUS] MOMEHTA UMITYJIbCA.

OcHOBHOE ypaBHEHUE IMHAMUKH BPAlIATEIbHOIO JABMKEHUS. MOMEHT HHEPLIMH.

Mowment unepuuu. Teopema Lrelinepa. I 'mpockomnsl.

. Kunetnueckas sneprust Bpamienus. Pabora, coBepiiaemas rpu BpalieHUH Teja.
12.
13.
14.
15.

HCO. Cuibl unepuu.

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

[Tocrynatsl CTO. Ilpeo6pa3zoBanus JlopeHma s KOOpJAUHAT U BPEMEHU U UX CIICICTBUS.
OCHOBHOM 3aKOH PENSTUBUCTCKOM TMHAMUKU. 3aKOH B3aMMOCBS3M MAacChl U SHEPTUH.

Bonpocsl 1u1s 2 KOJUIOKBUYMA.

CaolicTBa )kuaKocTen U razos. ['mapocratudyeckoe nasineHue. 3akonsl [lackans, Apxumena.
VYcnosus ninaBaHus Tel.

CrannonapHoe Te4eHHE NCAIbHOM )KUIKOCTH. Y paBHEHHE bepHyIuIn U CIIEACTBUSA U3 HETO.
Bsizkocts. JlamunapHoe u TypOyneHTHOe TeueHue xxuakocti. Yucno PeliHonbca.
Onpenenenne Ba3kocTu MeTooM CToKca.

Omnpenenenue Ba3kocTu MeToioM [lyazeiins.

Mexanunueckue kojae0aHHs U UX XapaKTePUCTUKU.

["apmonmnueckuii ocrpuisatTop. [IpyKUHHBIHA, GU3NIECKUN 1 MATEMAaTUIECKUN MasTHUKH.
VYnpyrue BoiHbl. YpaBHEHHE Oeryuieil BOJHBI. 3eMIIETPSACEHMs: MPUYMHBI, HOCIEICTBUS,
IIPOTHO3.

Nntepdepenust BonH. CTosune BOJIHBL. 3BYK, HH(PPA3BYK, YIbTPa3BYK.

CraTtucTu4eckuii 1 TepMOJUHAMUYECKUIM METO/Ibl MCCIEAOBAHUS CUCTEMbl MHOTMX YaCTHLI.
Ocnosnble nonoxxenuss MKT crpoenus BemecTsa.

[TonsTue mons BemecrBa. KomnuectBo BemecTBa. Moiisipaast Macca, Mmacca OJHON YaCTHUIIBI.
Nneanpheiii raz. OcaoBHoe ypaBHenne MKT uaeansHoro rasa.

YpaBHEHHE COCTOSIHUSA NIEANBHOIO ras3a. M3onpoueccsl.

3akoH MakcBesuia 0 pacIpeIelIEeHHH MOJIEKYJI HIEAJIBHOTO Ta3a 110 CKOPOCTSM.
bapomerpuueckas popmyna. Pactipenenenue boiabimana.

Huddyzus. 3akon Puka. Koapdunuent nuddysun.

TemnonpoBoaHocTs. 3akoH Pypbe. KoappuimeHt TenionpoBogHOCTH.

Bsskocts. YpaBHenue Hototona. Koadduument Baskoctu.

Bonpocs! s 3 KOLIIOKBHYMa.

[TepBoe Hauano TepMoauHAMUKU. BHyTpeHHss sHeprus. Pabota B TepMOAHMHAMUKE.
TermmoeMkocTh Ta30B. Y paBHeHHe Maiiepa.

Yucno creneneld cBo0oabl. 3akoH bolbliMaHa 0 paBHOMEPHOM paclpeAesieHuy SHEPTUH 110
CTEIEHSIM CBOOOIBI.

[IpumMeHeHue nepBoOro Hayajla TEPMOJIUHAMUKHU K U30IPOLIECCaM.

Annabatuyeckuii mporecc. YpaBuenue [lyaccona.

OO0paTtuMbie 1 HEOOpAaTUMBIE MPOIIecChl. DHTponHs. Bropoe Havyano TepMoIuHAMUKHY.
Temmosbie asurarenu. [ukn Kapuo. KIIJ[ tennoBoit mammubl. OxpaHa OKpyKaroleu
CpeJBl.

Peanbabie rasel. YpaBHenne Ban-nep-Baanbsca. U30Tepmbl peasibHOTO Tras3a.

SlBmeHns Ha TrpaHULE JKMAKOCTH W TBepaoe Teno. KpaeBoil yroam cmaduBaHUS.
IToBepxHOCTHOE HaTsKEHUE. [[0BEpXHOCTHO-aKTUBHBIE BELIECTBA.
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43. Ucnapenue, maBneHue, cyonumanus. Jluarpamma cocrosuus. TpoiiHas Touka.

44. JlaBneHue 1o M30rHyTON MOBEPXHOCTHIO KUIAKOCTH. KanmuispHbie ABICHUA.

45. Teepasie Tena. AMop(dHbIE U KpUcTaTH4Yeckue Tena. [lomuMepsl 1 OKpyskaromas cpena.

46. Tunbsl KPUCTAJUTMYECKUX TBEPABIX TEII.

47. JledexTsl B KpUCTAILIAX.

48. TermoemkocTh TBepABIX Tel. 3akoH [rosonra u [1tu.
49.®a30BbIe MEPEX0/Ibl MEXK]y arperaTHbIMM COCTOSIHUAMH BeniecTBa. Da3zoBbie nepexoabl
IIEPBOTO U BTOPOTr'O poja.

DJIeKTPUYECTBO U MATHETHU3M ,0IITHKA, aTOMHAS U siiepHas pu3uka (2 cemecTp).
Bomnpocs! 1 kosIOKBHYMA.

1.3ak0oH coxpaHeHus dIeKTprudeckoro 3apsaa. 3akoH Kyiona.

2. HampspkeHHOCTB 3neKkTpuueckoro nois. [Ipunnun cynepnosunuu. Ilone nunons.

3. [ToTok 1 HUPKYIALUS JIEKTpocTaThuyeckoro mnoss. Teopema ["aycca.

5. Pabota anekrpocrarndeckoro nosst. [loTeHman u ero cBs3b ¢ HAMPSHKEHHOCTHIO.

6. TIpoBogHUKM U JUANIEKTPUKUA B 3JeKTpocTatnueckoMm mone. Konpencatopsl. EmMKOCTB
KOH/ICHCATOPOB.

7. DHeprus B3aUMOJACUCTBUSL 3JEKTPUUYECKHUX 3apsiOoB. DHEPrus YEAWHEHHOI'O NPOBOJAHHKA,
KOHJIEHCATOPa, JIEKTPUUYECKOI0 MOJIS.

8. Dnextpuueckuii Tok. Cuna Toka. Croponnue cuibl. DJ[C. 3akon OmMa ans ydacTka Lenu U
JUIS 3aMKHYTOM 1IeTIH, COJEPIKaIero HCTOYHUK TOKA.

9. 3akon Owma u J[xoyns-Jlenna B unrerpaibHoi U auddepeHnuanbHoi popmax.

10. ConpoTuBieHue NPOBOJHUKOB M UX COEJUHEHMS. 3aBUCHMOCTb OT TEMIIEpaTypBhl.
CBepXIpoBOIUMOCTb.

11. IIpoBoguMoCTh B MeTauiax. TepMOAIEKTPOHHASI SMUCCHS. SJIEKTPOBAKYYMHBIIN JTHO/.

12. ITpaBuna Kupxroda. PaBHoBecHbII MOCT YHHCTOHA.

13. IlpoBomumocTh B mnonynpoBoaHuKax. CoOCTBEHHass W IpPHUMECHas MPOBOJUMOCTbD.
[TonynpOBOAHUKOBBIN AUOI.

15. Dnexrponus. [IpoBoaguMocTs B 3nekTpoauTax. 3akoH Dapazes.

16. Maruutnoe noze. 3akon buo-Caapa-Jlamnaca.

17. B3zaumoseiicTBue napamienbHbIX TOKOB. 3aKOH AmIepa.

18. JIBrrkeHue 3apspKEHHBIX YacTUIll B MarHUTHOM nojie. Cuna JlopeHua.

19. DnexkrpomarnuTtHas uHIyKIus. 3akoH @apanes. [Ipasuio Jlenna.

22. Marueruku. /{ua-, mapa-, peppomarneruxu. [ 'unoreza Ammnepa.

23. UHyKTUBHOCTDB. DHEprust MarHuTHOTO noJist. Camounaykuus. Tpanchopmatop.

24. TlepemeHnHbIit TOK. 3akoH OMa /17151 IEPEMEHHOTO TOKA.

25. PeakTuBHOE CONPOTUBIEHHE. MOIITHOCTD B LIENU MEPEMEHHOTO TOKA.

26. KonebatenbHblif KOHTYp. CBOOO/IHBIE TapMOHUYECKHE KosiebaHus B KoHType. dDopmyna
TomcoHa.

27. KonebaTenbHbIN KOHTYP ¢ aKTUBHBIM COIIPOTHBIICHHEM. 3aTyXarolue KojaebaHus.

28. BoinyxneHHbie KojebaHus. SIBIIeHHE dJIEKTPUIECKOTO Pe30HAHCa.

29. DnexTpoMarHuTHbBIE BOJIHBEL. Bektop YMoBa — [loliTuHra.

30. [Ikana DnekTpoMarHuTHHIX BOJIH. CBOMCTBA 3J1€KTPOMAarHUTHBIX BOJIH.

Bomnpocsl 2 koJL10KBHYMA.

OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONTHKHU.

Ontuueckue npubopsl. Jlunza. dopmyna ToHKOM nuH3BL llocTpoeHue uzoOpaxkeHUl B
TOHKOM JIMH3E.

®otomeTpusi. OcHOBHBIE (POTOMETPUUECKHE BEIINUUHBI.
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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.
39.
40.
41.
42.
43.
44.
45.

Wutepdepeniust cBera. YCIOBHS MakCMMyMa M MUHHUMyMa WHTep(QEpeHIMH CBeTa.
[Ipumenenue naTepdepeHITnn.

MeTo/1bl 110JTy4€HUS KOTEPEHTHBIX CBETOBBIX BOJIH.

WuTepdepennys cBeta B TOHKHUX IUIeHKaX. [1o10ckl paBHOrO HakiIoHa.

WuTepdepennys cBera B TOHKHX IUIeHKaX. [1oiock! paBHOM TommuHb! (Koibiia HeioToHa)
Pacuer unTepdepeHInOHHOM KapTUHBI OT JBYX UCTOYHHKOB.

Hudpaxius csera. [Ipunnun [roiirenca - @penens. Metos 3ou Openensi.

. Hudpakuus Openens Ha KPYTJIOM OTBEPCTUH U HEMPO3PAYHOM JIUCKE.

. dudpakmus ceera. udpakuus @paynrodepa Ha onHoit menn. udpakirnonHas penierka

.. Indpaknus Ha kpucramwiax. @opmyna Byneda — bperros.

. F'onorpadwus.

. ducnepcus cBera. DIEKTPOHHAs TEOPHUSI TUCIIEPCUU.

. Aucnepcus ceera. Bunbl criekTpoB u3itydeHus. KauecTBEHHbIN U KOJIMYECTBEHHBIN aHAJINS.

. [lornomenune cBera. 3akoH byrepa. CHekTpbl H31y4eHUs M MOIVIOIIEHHS KaK METOJ

OTpa)KaTeJIbHON CIIOCOOHOCTH MOYB, TMArHOCTUKA 3arPSA3HEHHBIX HEPTHIO MOYB.
ITonapuzanus ceera. Buapl nonspusanuu. 3akoH Mairoca.

[longpuzanus cBera Mpu OTPakEHUU U MPEJIIOMIIEHUN Ha FPAaHULE ABYX AUAJIEKTPUKOB. 3aKOH
bprocrepa.

SIBieHune qBOWHOTO JydernpenomieHus. [Ipudopsl i moaydeHus, MoISpU30BaHHOTO CBETA.
OnTuyecku akTUBHbIE BemecTBa. CaxapuMeTphl.

. UcxyccrBennast ontuaeckasi anuzorponus. Ipdexr Keppa.
22.

XapaKkTepuCTUKU TEII0BOro u3nydeHus. 3akoH Kupxroga. 3akonsl Ctedana — bonbimana u
cMelieHus Buna.

®opmyiisl Panes — [lxunca, Buna u [lnanka.

OnTHueckasi IUPOMETPHUSL.

3akonbl  (orodddexra. VpaBHenue OitHmTerHa I hoToddpdexra. I[Ipumenenue
dororddekra.

Macca u umnyasc potoHna. /laBnenue cBera.

Oddext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CIIeKTpax. JInHeHJaThlil CIeKTp aToMa BOJIOPOJa.

Crtpoenue atoma. OnbiTel Pezepdopna o paccesauto anbga - 4acTuil.

Iloctynatel bopa. DKCIEpUMEHTAIBHOE J10OKA3aTENbCTBO JUCKPETHOCTH JHEPrETUYECKUX
ypoBHeil atoMa (onbiTel @panka u ['epia).

DneMeHTapHas TeOpHs aToMa BojiopoJia 1o bopy

Bonpocsl 3 koJIOKBHYMa.
I'unore3a ne-bpoiinsa. BonHoBele cBoiicTBa BemiecTBa. COOTHOLIEHHE HEONPEIeIEHHOCTEN
JUIsL KOOpJMHAT U UMITYJIbCOB.
Bonnosas pyukius u ee craructuueckuit cmpici. O6miee ypasuenue Llpenunrepa.
CnuH anektpona. KBanrosele uncina. [Ipunnun [aynu.
[Tepuonnueckas cucrema snementoB Jl.M.MeHnneneena.
PenTtrenosckoe nznydenue. 3akoH Mo3iu.
[Ipupota XuMUYECKOH CBSA3H B MOJIEKYJIaX.
CrioHTaHHOE M BBIHYKJEHHOE n3iyueHue. Jlazepsl.
[ToHsiTHE 30HHOW TEOPUH TBEPAOTO TeEA.
Pa3mep, cocTtaB u 3aps1 aTOMHOTO S7pa.
JleexT Macchl ¥ 3HEPTHUS CBA3H siiep. SaepHble CUIIBI U UX CBOMCTBA.
PagnoakTBHOE U3ITy4EHHUE U €TI0 BUBI.
buonornueckoe necTBUE paliOaKTUBHBIX W3JIYYEHHI. 3alUTa OT paIHALIH.
PagnoaxTtuBHbIE 351eMeHTHI. [[puMeHeHne paquoakTUBHBIX H30TOIOB.
KouTpons  paamoakTHBHOIO 3arps3HeHHs] OKpyxaromied cpensl. Ilpobiema nukBuaauuu
pPaaMoOaKTUBHBIX OTXO/0B.
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46. 3aKOH paanoakTUBHOro pacnana. IIpasuna cmemieHus.

47. SInepHble peakliy U UX OCHOBHBIE THUIIbI.

48. SlnepHble peakuuu NoJ AeHCcTBUEM HEUTPOHOB. LlenHas peakuus neneHus.

49. S nepHas sHepreTuka. TepMosiiepHbIe peaKLU.

50. Kiacchl a51ieMeHTapHbIX YaCTHUI] U BUJbI UX B3aUMOICUCTBUI.

51. Meroabl HaOMIOACHUS U PETUCTPAIMK AIEMEHTAPHBIX YaCTUIl U PAJHUOAKTUBHBIX U3ITyYCHH.
PerucrpanuoHHble CUETUUKH.

52. Metoabl HaOMIOACHUS U PETUCTPAIMK AIEMEHTAPHBIX YaCTUIl U PAAHUOAKTUBHBIX U3ITyYCHH.
TpexkoBbI€ 1ETEKTOPHI.

Tunot mecmoegunix 3a0anui

PaBHOMEpHOE BUKEHHE 110 OKPYKHOCTH OIIPEJEISAECTCS YCIOBUEM
a, =0,a,=0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0

3aBHCUMOCTD ITYTH OT BPEMEHH JUIS IIPAMOIMHENHO JABIKYIIErocs Teaa uMeer Bua S = 2+ 3t°
( Bce Benmuunbl 1ansl B CH). Yekopenue Tena uepes 2 cex Oyzer paBHO [M/c¢” |

6

38

30

24
MarepuanbpHas TOYKa BPAMIASTCsl PABHO3aMEJICHHO 110 OKPYKHOCTH IPOTHB YaCOBOW CTPEIIKH.
YckopeH#e py 3TOM HalpaBIeHO BIOJb

1 2

1
2
3
4
3aBUCUMOCThH yrija rmoBopoTa OT BpEMCHHU [JId BpalllaroIIErocs T€jiia UMECT BU

@=4+2t +2t*(Bce Bemuuunsl nansl B CU). Paguyc spamenus Tena 10 cm. HopmanbsHoe

YCKOpEHHE K KOHILY BTOPOM CeKyHIbl paBHO [M/c” ]
10
16
100
1000
IIpu yBennueHnu B 4 pa3a Maccel T€Ja, CKOJIB3AIIEr0 110 TOPU30HTAIBHON MIOBEPXHOCTH, CHJIA
TPEHMUS
yBEIUYUTCS B 4 paza
yBenuuuTCs B 16 pas
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YMEHBIIUTCS B 4 pas3a
YMEHbIIUTCA B 16 pa3

6. Ilpu yBenmnyeHHH Macchl OAHOTO U3 TEN B 4 paza U yBEIMYCHUH PACCTOSHUS MEXKy HUMU B 2

pasa cuja TArOTEeHHs
YBEJIMUYHTCS B 2 pa3a
yBeIMuuUTCS B 4 pasa
YMEHBIIHUTCSA B 2 pa3a
HE U3MEHUTCS

3aBHCHMOCTD HUMITYJIbCa OT BpCMCHU IJIA HpSIMOJIHHCﬁHO ABOKYHICTOCH TEJIa NPCACTABJICHA HA

rpaduke.
P

S

3aBUCUMOCTh paBHOHeﬁCTBYIOHleﬁ CUJIbI OT BpEMCHU NMCCT BU

O
L

8. YpaBHeHUE IBMKEHUS TeJla IO HAKJIOHHOM MIIOCKOCTH UMEET BU/T

F +mgsina — umg cosa =0.
JlaHHOE TeJI0 IBIKETCS 10 MIIOCKOCTH

pPaBHOMECPHO BHHU3

F

t

¥ A
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10.

11.

12.

13.

14.

pPaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

JUi1st aGCOIIIOTHO HEYIIPYTOro yJapa BbIIIOIHIETCS
TOJIbKO 3aKOH COXPaHEHUs UMITYJIbCa
TOJIBKO 3aKOH COXPAHEHUS KMHETUYECKOU SHEPruu
3aKOHBI COXPAaHEHUS UMITYJIbCA U KHHETUYECKOM SHepruu
HE BBIIOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA U KHHETUUECKOH 3HEPTUU

KuneTtnueckas sHeprust Tesa npu yBeIMYEHUH CKOPOCTH Teja B 4 pas3a
YBEJIMUYUTCS B 2 pas3a
yBEJIMYUTCS B 4 paza
yBEJIMUUTCS B 8 pa3
yBenuuuTcs B 16 pa3
[TorennmanbHast SHEPTUs NPYKUHBI ’KecTKOcThI0 80 H/M cxaroit Ha 5 cm Oynert paBna [ k]
40
0,01
0,1
400

OcCHOBHOE ypaBHEHHUE IMHAMUKH BPALIATEIbHOTO IBHXKEHUS TBEPAOIO Tela UMEET BU
M=1J-¢
L=J w
M=J w
L=[r-p]
MOMEHT MHEPLMH IUCKA OTHOCUTEIBHO OCHU , IPOXOIAIIEH KacaTebHO K €ro MOBEPXHOCTH
yepes KOHEN paauyca, paBeH

Y4y’
V5 mR®
JymR?
13/ mi?

MOMEHT HMITyThCa OTHOCHTEIBHO HEMOABIKHOM OCH H3MEHSETCs 110 3aKoHy L = at”. YKakure
rpadukK, MPaBUIBHO OTPAKAIOIIMNA 3aBUCUMOCTh OT BPEMEHHU BEJIMYMHBI MOMEHTA CHJI,
JIEUCTBYIOIIUX HA TEJIO
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15.

16.

17.

18.

19.

20.

4

t t
CIUIOIIHOH H IOJIBIM HUJIMHAPBI, UMCIOUC OJJUHAKOBBIC MACChl U PAINYChl, BKaTbIBAOTCA 0e3

IPOCKaJIb3bIBaHMsI HA rOpKy. Eciin HayanpHble CKOPOCTH T€J OAUHAKOBBI, TO
BBIILIE TOJHUMETCS MOJIbIH 1ap
00a TeJsla HOTHUMYTCS Ha OJTHY U TY XK€ BBICOTY

BBIILIE TIOJTHUMETCS CIUIOIIHOMN LUIUHAD
ITpu yBenuueHnu yriioBoi CKOPOCTHU BpallleHus 11apa B 3 pa3a, €ro KHHETU4YeCKasi YHEPrHs
yBenuuuTcs B 9 pas
yMeHbIIUTCSA B 9 pa3
HE U3MEHUTCS
yBEJIMYUTCS B 3 paza

Cunel nHEpPUMH 00YCIIOBIEHBI
B3aMMO/ICHICTBUEM TEJ B CUCTEME OTCYETA
YCKOPEHHBIM JBM)KEHUEM CUCTEMBI OTCUETa
YCKOPEHHBIM JIBH)KEHHEM Tell B CHCTEME OTCUeTa
PaBHOMEPHBIM MIPSIMOJIMHEHHBIM JIBUKEHUEM CHCTEMBI OTCUETa
Ha nBukymuecs Tena BO Bpalllalolielcs cUcTeMe OTcueTa JeiCTBYeT
TOJIBKO IIEHTPOOSKHAS CHUTa
ToabKo cuina Kopuomnuca
U IIeHTpoOeKHas cuita, i cuina Kopronuca
[Tpu yBennueHUH 4acTOTHI BpallleHUs] CUCTeMbI OTcueTa B 4 pa3a cuina Kopuonuca
yBeIn4MBaeTcs B 16 pas
yBeNIUYUBaeTCs B 4 pasza
yMmeHbLaeTcs B 4 pasza
HE U3MEHSETCS
YciioBHe TTaBaHus TeJa B KHUIKOCTH OTPENENSIeTCs
00BbEMOM Tena
Maccou Tena
dbopMoit u Maccoii Tena
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COOTHOIIICHHUEM HHOTHOCTeﬁ TCJIa U XKUAKOCTHU
21. YpaBHeHHE HEPA3PBIBHOCTH 11 HEC)KMMAEMOW JKUIKOCTH UMEET BU/T

S
— = const
1)
2
1)
P+ P = const

S -v=const

P+pgh+pu

= const

22. Ilpu mepexope BOJbI U3 OJHOW TPYOBI B IPYTYIO, THaMETP KOTOPOH B 2 pa3a MEHbIIIE, CKOPOCTh
TEUYECHHUSI
yMeHbIlaeTcs B 2 pasza
yMeHbllIaeTcs B 4 pasza
yBeJIMYUBaETCs B 2 pas3a
yBeJIMUuBaeTcs B 4 pasza
23. Ilpu yBenmu4eHUH MAcChl rpy3a MPYKHHHOTO MasiTHUKA B 4 pasa, mepuoa
yMeHblIlaeTcs B 4 pasza
yMEHbIIaeTcs B 2 pasza
yBeJIMUYuBaeTcs B 4 pasza
yBEJIIMYUBAETCS B 2 pasza
24. MakcumalibHasi CKOpOCTh TAPMOHUYECKUX KOJIeOaHUN paBHa

A0

[40?|
A
e’

25. Ilpu yBenu4eHUH 4acTOTHI KoJieOaHui B 2 pa3a MoJHAs YHEPTUs MaTePUATLHOM TOUKH,

COBEPINAIOIICH rapMOHHYECKUE KOIeOaHmst

yMeHbIIaeTcs B 4 pasza
yMEeHbIlIaeTcs B 2 pas3a
yBeJIUYUBaETCs B 4 pasza
yBEJIMUYUBaETCs B 2 pas3a

26. OCHOBHBEIM CBOMCTBOM BOJIH SIBIISIETCS
MEePEHOC YacTull Oe3 rmepeHoca SHePruu
MePEeHOC PHepruu 6e3 mepeHoca YacTHil

MEPEHOC, KaK YacTUll, TaK U SHEPTUU
27. CBs13b MEXIY JAJTMHON BOJHBI U CKOPOCTBIO €€ paclpoCTpaHeHHsI BhIpaxaeTcst popMyIioit

A=v-v
A=v-T
i=2
T
A=2vv
28. PaccTosiHuEe MEXTy COCETHUMHM y3JIaMH CTOSIUCH BOJHBI PAaBHO

A

4

A

4

2

24
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29. CBs13b MEX1y SJHEPTrUEd U UMITYJIbCOM PEJISITUBUCTCKOM YACTUIIBI UMEET BUJ

E =m’c* + p*c’

E = pc
E =\m’c* + p’c’
E=pv
30. OCHOBHOM 3aKOH PEIATUBUCTCKON TMHAMUKN UMEET BU/I
- -
F=mja
N
;’7 _d  myu
dt \J1-v?/c?
N
- dm, U
F=—"02"
dt
5
N
F

__ myv
2 2
J1-v / c
31. Macca aBHXKyIIEHCS YaCTUIBI BIBOE OOJBIIIE MAaCChI TIOKOS IIPU CKOPOCTH YaCTHUIIBI PaBHOM
3

—C

32. Ecnu oMH U3 ABYX TOUYEUHBIX 3aps0B YBEIUUUTH B 2 pa3a, YTOObI CHJIa KYJIOHOBCKOTO
B3aMMOJIEHCTBUS OCTAJIaCh MOCTOSTHHOW, PACCTOSIHUE MEXAY HUMH HAJI0
YBEJIMYUTH B 2 pasza
YMEHBILUTH B 2 pa3a

YBEJIUYUTH B V2 paza
YMCHBUIUTH B \/5 pasa
33. Hanmps»KEeHHOCTB JIEKTPUYECKOTO TOJIS U3MEPSIOT C MOMOIIBIO IPOOHOrO 3apsaa g, . Ecian
BCJIIMYUHY HpO6HOFO 3apsAaga YyMCHBIIWTE B pa3, TO MOAYJIb HAIIPAKCHHOCTHU U3MEPSACMOTO ITOJIA
HE U3MEHUTCS

YBCIUYHUTCA B 11 pa3
YMCHBIIUTCA B N pa3

YBCIIUYUTCA B n2 pas
34. I'paduk 3aBUCMOCTH HaNpPsHKEHHOCTH E 3IIeKTPOCTaTHUeCKOro MoJist ABYX 3apsKEHHBIX
IJIOCKOCTEH ¢ 0OIMHAKOBOM MOBEPXHOCTHOMN INIOTHOCTBIO HA paccTOsIHUM d ApYT OT Apyra
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HUMEET BU]T
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.
‘ >, >
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|
|
——

35.Ha PUCYHKC IIOKa3aHO HAIIPABJICHUC E HaIPsPKCHHOCTH 3JICKTPHUYCCKOTO MMOJISI ABYX PABHBIX
IO MOAYJIXO TOUYCYHBIX 3apsAiOoB ¢, U ¢, B TOYKE A, paBHOYHaHeHHOﬁ OT 3TUX 3apAa0B. 3Haku

ATHUX 3apsA70B OyayT

—
A
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q,>0,q,<0
q,<0,q, >0
q,>0,9,>0
q,<0,9, <0

36. IloTok BeKkTOpa HAIPSYKEHHOCTH CKBO3b 3aMKHYTYIO IOBEPXHOCTh S, PaBEeH

37. I'pagueHT NOTeHIMAala 3JIEKTPUUECKOr0 MOJIsl OTPULATENBLHO 3apsyKEHHOW OECKOHEUHOM
IUIOCKOCTH B TOUKE A MMEET HallpaBICHUE

-G

N+
% 4

3v




W N =

4
38. EMKoCTh Kax10T0 KOHeHcaTopa B 6atapee C =100n@ . O6mas eMKocTh OaTapen

KOHJIEHCATOPOB paBHA [n@]
C
| |

40
75
100
400
39. Ha pucyHke nmoka3aHa 3aBUCHUMOCTB CHJIbI TOKA B IPOBOJAHHUKE OT BpeMeHH. 3a Bpems oT 10 ¢ 1o
20 ¢ yepe3 cedeHue 1Mo MPOBOTHUKY MTPOILIET 3apsif] [K/z]

I
80

60

. \

20

5 40 15 20 25 30k

150
200
350
400
40. ConpoTHuBI€HNE yUacTKa Henu AB, IpeICTaBIEHHOTO Ha PUCYHKE, /1€ KaXKIbIi PE3UCTOP

R =30 Om, pasHo [Om]

R R
A R B
— [ —
R
1
| I |
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40
50
75
120
41. Jlamnouka BKJIFOU€HA B ceTh ¢ HanpspkeHueM 200 B u nponyckaet Tok 0,5 A. 3a 2 yaca
JaMITOYKa MOTPEOIISIET SHEPTUIO PABHYIO [,bec
200
10°
360-10°
720-10°
42. Bropoe npasuiio Kupxroda umeer Bua

> IR =0

ZIiRi = const
Y IR =g
i k
> IR =) IR,
i k

43. Hanps>keHHOCTh MarHUTHOT'O TIOJISl B LIEHTPE KPYroBOro BUTKa paauycom 10cM, mo kotopomy
TeueT ToK 1A, paBHa [A/m]
8
2
10
5

44. B nByx mapaJuiebHBIX JPYT APYry IPOBOJHUKAX TOK TE€UET B IPOTUBOIOJIOKHBIX
HanpasieHusx. [IpoBogHuku
HPUTATUBAIOTCS
OTTaJIKUBAIOTCA
HE B3aMOJIEHCTBYIO IPYT C IPYyroM
MIOBOPAYMBAIOTCS B OJHOM HalpaBlIeHUU

45. Ha pucynke u300pakeHbl C€4eHHs IBYX JUIMHHBIX MapajlIeNIbHbIX IPOBOJIHUKOB C TOKaMH,
npudeM [, = 2/, . IHyKuus pe3ynbTUPYIOIIEr0 MarHUTHOT'O T10JIsSl PaBHA HYJIO B HEKOTOPOH
TOYKE UHTEPBAJIA

o0 o e
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46. Butok mpoBo/ia HAXOUTCSA B MArHUTHOM T10JI€, IEPIEHANKYIISIPHOM IIJIOCKOCTH BUTKA, U
CBOMMHM KOHIIAMU 3aMKHYT Ha aMIriepMeTp. MarHuTHas HHAYKIUS TOJIsl MEHSIETCSI ¢ TEUeHUEM
BPEMEHH COTJIACHO TpaduKy. AMIIEpMETp MOKAXKET HATUIHUE MICKTPUIECKOTO TOKA B MOMEHT

BpEMEHU
B A
+ : S5
1 2 3 4 t
]
! I
! I
| |
or0molc
orlmo3c
or3nmodc
or0modc

47. Ilpu yMEeHbIIEHUH MarHUTHOW MHIYKIMH B 3 pa3a 00beMHas IJIOTHOCTh SHEPTHU MarHUTHOTO
TOJISt
yBEIHYHTCS B 3 pasza
YMEHbIIUTCSA B 3 pas3a
yMEHbIIHUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemectBo, 00agaroniee ClIOHTaHHON HAMarHUY€HHOCTHIO B OTCYTCTBHUHU BHEIIIHETO
MAarHUTHOTO I10JIf, 3TO
JUaMardHeTuk
napaMarHeTHK
dbeppoMarueTuk
TUDIIEKTPUK

49. Ha pucyHke nmpeacTaBiieHa NeTiisi ructepesuca peppomarnetnka. KospuutusHoii cuie

COOTBGTCTByIOT TOYKHU
M

Ou2
Om1l
lu4d
24



3ub
50. KonebaTenbHbIl KOHTYP COCTOHMT M3 KOHJEHCATOPA MIEKTPOSMKOCThI0 C M KaTyIIKH
MHIYKTUBHOCTBIO L. ECIIM 371EKTpOEMKOCTh KOHJIEHCATOPA U NHIYKTUBHOCTD KaTYLIKH
YBEJIMYUIIUCH B 3 pasa, TO MEePHOJ] CBOOOIHBIX JIEKTPOMATHUTHBIX KOJIEOAHU B 3TOM KOHTYpe
yBEJIMYUTCS B 3 pasza
YMEHbIIUTCS B 3 pasza
yBeJIMYUTCS B 9 pasza
HE U3MEHUTCS
51. K nocnenoBaTenbHO COEUHEHHBIM PE3UCTOPY, KOHIEHCATOPY U KaTYILIKE [10JAAHO IIEPEMEHHOE

U, =0B U,=5B

Hanpsbkenue U. Ecniu najgenue HanpsiKeHus: Ha pe3ucTope , Ha KaTyIlKe

KOHJIEHCATOPE Ue=2B , To U paBHO [B ]

~ L W

52. Ilo ydacTKy Lienu conpoTuBiIeHnEM R TeueT nepeMeHHbIH TOK, MEHSIOIIMNCS 110
rapMOHHUYECKOMY 3aKOHY. EciM yMEHBIINTD ACHCTBYIOIIEE HANIPSDKEHHE B 2 pasa, a
COIIPOTHUBIIEHUE YBEIMYUTH B 4 pa3a, TO MOIIHOCTb Ha 3TOM y4acTKe

yMeHbIIUTCS B 16 pa3
YMEHBUIUTCS B 4 paza
yBeIMUUTCS B 4 pasza
yBenuuuTcs B 16 pa3

53. [lonHas cuctema ypaBHeHH MakcBesia Jijist 3JIEKTPOMArHUTHOTO TIOJISI UMEET BH/JT

-

fEai-—[as
7 v Ot

Crnenyroias cucreMa ypaBHeHUH

I
iEdl:—!E;dS

7 v Ot
§Bd§:0

N

§§d§=o

CIIipaBCJiMBa IJId ICPEMCHHOT'O 3JICKTPOMArHuTHOT'O ITOJIA

25



B OTCYTCTBHUC 3apsAKCHHBIX TCJI 1 TOKOB IPOBOANMOCTHU
IIPpU HAIUYHNHU 3apsSAKCHHBIX TEJI U TOKOB IIPOBOAUMOCTH
B OTCYTCTBHUC TOKOB ITPOBOANMOCTHU

B OTCYTCTBHUC 3apAKCHHBIX TCJI

54. 1511 3IeKTpOMarHUTHBIX BOJIH XapaKTEPHO SIBICHUE, KOTOPOE HE SBIISIETCS OOIUM CBOHCTBOM
BOJTH JIFOOOW TIPUPOIBI
npeIoMIIeHUE
MOJISIPU3ALUS
Tudpakus
uHTephepeHIUs

N
55. B 251eKTpOMarHuTHOM BOJIHE, PACIIPOCTPAHSIOIICHCS CO CKOPOCThIO U | IPOUCXOIAT KOJIeOaHHS

- - -> >

BCKTOPOB HaHpﬂ)KCHHOCTCf/'I SJICKTPHUYCCKOTI'O ITOJIA E N MarHuTHOTIO ITOJIA H . BCKTOpI)I E s H
-

u UV umeror B3aMMHYI0 OPUCHTALIUIO

ELHE|ov H| v
ELH Elv 0oLlH
E|H.E Lv, 0L H
E|H.E | v vllH

-

56.JIyu AB mpenomnsercs B Touke B wu wuumer mo myru BC. Ecim n, =const, a n,

YBCIUYMUBACTCA, TO JIYY NPEIIOMITACTCA IO MYyTH

M

1
2
3
4

57. SIBneHue MoJHOro BHYTPEHHET0 OTPaKeHUsI HAOII01aeTCs IPU YCIOBUU
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n, >n,
n, <n,
n, =n,
n, << n,
58. PaccTrosiHne OT mpeaMera 10 pacceuBaromied JauH3bl 4 cm, PacCTOSIHUE OT JIMH3BI 10

n3o0pakeHus 2 cu. DOKyCcHOE pacCTOsTHUE JIMH3BI paBHO [ cm]

Wih Bjwa|—= P

59. BonHBI cTPOTro OMpEeIeHHOMN U MOCTOSHHOM YaCTOTHI — 3TO
KOT'€pPEHTHBIE BOJIHBI
MOHOXPOMAaTHYECKHE BOTHBI
FapMOHHYECKHE BOJIHbI
CTOSIYHE BOJIHBI

60. JIBe KOorepeHTHbIE CBETOBBIE BOJHBI ¢ A=500HM TPUXOJAT B HEKOTOPYIO TOUKY NMPOCTPAHCTBA C

pasHoCThIO X042 2,25 mxm. Pe3yabTat uHTEppEpeHIInn B 3TON TOUKe OyAeT
max 5 nopsijka
max 4 nopsiika
min 5 mopsiaka
min 4 nopsiaka

61. [Ipoxons yepes MICHKY, 3€IEeHBIH CBET IPH YMEHBIICHUH TOJIIUHBI IUIEHKHA CTAHOBUTCS
KpPacHbIM
HE U3MEHSIETCSI
¢buoneToBbIM
roxyObpIM

62. Iudpakuus cBeTa— 3TO
HAJIOKCHHUEC KOI'CPCHTHBIX BOJIH B ITPOCTPAHCTBE
orubaHue CBETOBBIMH BOJTHAMH MPEMSATCTBHUMA
pa3oKeHue CBEeTa B CIIEKTP
yrnopsiioueHre KojaebaHuii CBETOBOTO BEKTOpa

63. Yncno mtpuxoB Ha 1 cm qUPPaKIMOHHON peleTKH ¢ IepuoJoM 1 mxm paBHO
10
100
1000
10000

64. Jlucniepcusi Ha3bIBa€TCS HOPMAJILHOM, €ClIM MpU YMEHBUIEHUM JUIMHBI BOJHBI A IOKa3aTeib

MpeTOMIICHUS
YBEJIMYUBAETCS
HE U3MEHAETCS
YMEHbILIAETCs

65. IHTEHCHUBHOCTD CBCTAa, MPOMICAICTO YCPEC3 MOJIAPU3ATOP U aHATIN3ATOP 6y;[eT MaKCHMaHLHOﬁ,

CCJIN YroJI MCXKAY OCSAMU NOJIApHU3aTOpa U aHAaJIM3aTopa paBCH
27



00

30°
450
60°

66. Ecnu cBeT majgaeT Ha rpaHully pas3zelnia ABYX JAUAJIEKTPUKOB, TO
OTPaXEHHBIN U MPEJIOMIICHHBIH JTy4d YaCTUYHO TOJISPU30BaHbI
OTPa>KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTpa’XeHHBIN U MPEJIOMIICHHBIH JTy4d B3aUMHO MEePIEHAUKYIISPHBI
OTPa>KEHHBIN U MPETOMIICHHBIN JTyYH MI0CKOMOISPU30BAHbI

67. Ilpu nBOMHOM JIydenperoMICHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H HE MOJIIPU30BAHBI
OOBIKHOBEHHBII M HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJISIPH30BAHbBI
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H TUIOCKOTIOJISIPH30BAHBI B TAPAJIEIbHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIONISIPH30BaHBI BO
B3aUMHOIIEPIICHIUKYISIPHBIX TUNIOCKOCTSIX.

68. BeH.IeCTBa, CIIOCOOHEBIE IMIOBOPAYUBATD IIJIOCKOCTD ITOJIApU3alluU, ABJIAOTCA
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKHU U30TPOIMHBIMU
OIITHYCCKH aHU30TPOIIHBIMHU
OIITUYCCKHU HE aKTHBHBIMU

69. YuusepcanbHas ¢pyHkuus Kupxroda uist TEIIIOBOrO U3ITydeHUs paBHA
CIIEKTPAJIBHOM MOTJIOMIATEbHOI CIOCOOHOCTH YepHOT0 Tela,
CHEKTPAIbHOM MOrIOIATeNbHONW CIOCOOHOCTH CEpOro Tena,
CHEKTPAITBHON TUIOTHOCTH YHEPTETUIECKON CBETUMOCTH YEPHOTO Tela,
CHEKTPAIbHOM MIIOTHOCTH SHEPreTUUECKOM CBETUMOCTH CEpOTo Tena

70. Ha pucyHke TmoOKa3aHa KpHBas 3aBHCUMOCTH CIIEKTPAJILHOW TUIOTHOCTH HSHEPreTUYEeCKOH
CBETUMOCTHU a0COIIOTHO YepHOro Tena oT JuiuHbl BoaHb pu 8000K. Ecnu temneparypy Tena

yBenuunuTh 10 16000 K, TO jyiMHA BOJHBI COOTBETCTBYIOIIAS MAaKCUMYMY HW3JIy4eHHs OyaeT
paBHa [HM]

I, 8000K
|
|
|
I
|
|
|
|
! T
400  A,HM
100
200
600
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71. YpaBuenue Ditamreiina st poTorddexTa BeIpaxaeT 3aKOH COXPaHESHUS

UMITyJIbCa

SHEPIruu

MOMEHTA UMITYJIbCA
3JIEKTPUYECKOTO 3apsaa

72. 3aBUCUMOCTh MaKCHMAJIbHON KWHETHYEeCKOW HHepruu (ortosnekrpoHoB W OT 4acToTel Vv

najarimux Ha ¢Goro3nemMeHT (HOoTOHOB cooTBeTcTBYET rpaduk 1. Ecnu mansbiii poTosnemeHnt
3aMEHUTH APYruM c Oosblieit paboToil Beixoa, To rpaduky W = f (v) OyZeT cOOTBETCTBOBATh

B WO~

73. Ha pucyHke mpuBeIeHBI JIBE BOJIbTAMIIEPHBIE XapaKTEPUCTHKU OAHOro (orosnementa. Jlis
4acTOT V MAaJalolIKUX U3JIy4EHUH U OCBEIEHHOCTEN E CIIpaBeUIMBO
/\J

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

74. JlaBneHue cBeTa Ha YEPHYIO TOBEPXHOCTD

29



B 2 pa3a MEHbIIIE, YeM Ha 3epKaJbHOU MOBEPXHOCTU
B 2 paza 0oJbIle, 4eM Ha 3epKATbHON MTOBEPXHOCTH
OJIMHAKOBO C JIaBJICHUEM Ha 3€pKaIbHOM MOBEPXHOCTU
B 4 pa3a 6o0JbliIe, 4eM Ha 3epKalbHON MOBEPXHOCTU

75. llpu >¢pdexre KomnToHa s majgaromiero HM3JIy4eHUs UIMHOM BOJHBI A M PACcCESIHHOTO

u3nydeHus: A' crpaBeasiuBO

A>A

A'>A

A=

A>> A

76. Ha pucynke n3o0pakxeHbl CTallMOHAPHBIE OPOUTHI aTOMa BOJIOPOJa corjlacHo Mojaenu bopa, a

TaK)Ke YCIOBHO M300paKEHBI MEPEX0/Ibl AJICKTPOHA C OJTHOM CTAllMOHAPHOU OPOUTHI HA JAPYTYIO,
COIIPOBOXKIAOIINUECCA HBJIy‘ICHI/IeM KBAaHTa 3HepFI/II/I. MaKCHMaHBHOﬁ qacToTe I/I3J'Iy‘IeHI/I$I B

cepuun JlaiimaHa COOTBCTCTBYCT IICPEXOJ

n=2
n=3
n=5
n=2
Sn—1n
5n—2n
Sn—3n
2n—>1n

77. Me>1<z[y TpEeMSA HHWXKXHHUMU YPOBHAMHU SHCPIrUMU SBJICKTPOHA B aATOMC BOAOPOJa MHUHHUMAJIbHAA

qacToTa nmorjiouacMoro (I)OT_OHa COOTBCTCTBYCT NICPEXOAY

E=0
E;
E;
E,
E,— E;
Ei—E;
E>,—E3
Ei—Es

78. JlnuHbl BOIH e bpoiliid 1uist 3eKTpoHa, IPOTOHA U ¢ - YaCTHILIbI, ABMXKYIIUXCS C OJHOM U TOMU

JK€ CKOPOCTBIO CBsI3aHHBI COOTHOIICHUEM
30



A, >, >4,
A, <A, <4,
A > A, <A,
A =4,=2,

79. BeposTHOCTh OOHAPYKUTH IJIEKTPOH HA yYACTKE (a,b) OJIHOMEPHOTO MOTEHLMAIBHOTO SAIIHMKA C

b
0OECKOHEYHO BBICOKMMH CTE€HKAMHM BBIYHCIISIETCS I10 (bOpMYJ'Ie W = Ia)dx , 1€ @ - INNIOTHOCTH

a

BEPOATHOCTH, ompexaensemMas v - dyHknueil. Eciu y - QyHKkuus umeer BHI, YKa3aHHBIH HA

L L
PHCYHKE, TO BEPOSTHOCTh OOHAPYKUTh SJIEKTPOH HA YIaCTKE 3 <x< ) paBHa

“l~
o |-—————=—
=
e~

|

W= |~ Ul|»—~5|w

80. HacTh MCXOAHBIX PAJUOAKTUBHBIX SJ€p PAcHaJAIOIIMXCS 3a BpPEMsl paBHOE JBYM IepHOIam

noJypacraja, paBHa

O — Bl— = AW

81. B pesynbrare f - pacnaja sjipa ¢ IOpsIIKOBBIM HOMEPOM Z, 00pa3yeTcst 3JIEMEHT C MOPSIKOBBIM

HOMepoM B Tabnuiie MeHeneesa
7+2
7+1
Z-1
72
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82.

[\

[NV, IN-NRON]

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 ypaHa %yU TOC/E HECKOJILKUX PaJHOAKTUBHBIX PACTIajioB IPEBPAILAETCs B AP0

234
usorona o, U B pe3ynbrare

OJIHOTO ¢ W ABYX [ pacnanoB
OJHOTO ¢ W OJHOro [ pacnanoB

JIBYX o W JIBYX [} pacmnazioB
TaKO€ [IPEBPAILLEHIE HEBO3MOXKHO

Bonpockl Ha 3a4eT
Mexanuka ¥ MoJieKvJasipHas puzuka (1 cemecTp)

Cucrema orcyera. IlyTs, mnepemeleHue, CKOPOCTb, YCKOPEHUE IIPU PaBHOIIEPEMEHHOM
IPSIMOJIMHENHOM JIBU)KEHUU.

KuHeMaruka BpamjaTeapHOrO JABMXKEHHSA. YTIOJd IIOBOPOTa, YIVIOBas CKOPOCTb, YIJIOBOE
YCKOPEHHME U UX CBS3b C IMHEHHBIMU XapaKTEPUCTUKAMMU.

Jlunamuka marepuanbHoi ToUKU. [loHsATHE Maccsl, cuibl. 3akoHb! HproTOHA.

Cunpl B MexaHMKe (Cuja TPEHUS, TAKECTH, YIIPYTOCTH).

3akoH BecemupHoro tarorenus. Kocmudeckue ckopocTu.

IlonsTe 3aMKHYTOM cHUCTEMBI. MMIyinbc MarepHasbHONM TOYKH, MEXAHMYECKOH CHCTEMBI.
3aKOH COXpaHEHMsI UMITYJIbCA.

Pabora. Momnocts. KIIJ[. Kunernueckas M mnoTeHUualibHas SHEPIUU. 3aKOH COXPaHEHMS
SHEPruu.

MowmeHT cuibl. MOMEHT UMIyibca. 3aKOH COXPaHEHUS] MOMEHTa UMITYJIbCA.

OcHOBHOE ypaBHEHUE IMHAMUKH BpPAIATEIbHOTO ABMKECHHS. MOMEHT HHEPLIUHU.

Mowment nnepuuu. Teopema Lrelinepa. I 'mpockomnsl.

Kunernueckas sneprust Bpamenus. Pa6ora, coBepiuaemast py BpalleHHH Tela.

HCO. Cuinbl unepruu.

[Tpuniun otHocutensHocTy [anunes. [IpeoOpasoBanus [anues.

[Toctynatet CTO. IIpeoOGpa3zoBanust JIopeHiia st KOOpAUHAT U BPEMEHU U UX CJIEIICTBHUSL.
OCHOBHOI 3aKOH PEJISTUBUCTCKOM IMHAMUKH. 3aKOH B3aMMOCBS3M MACChl U SHEPTUHU.

CaoiicTBa kuakoctedd u ra3oB. ['mapocratudeckoe naBieHue. 3akoHbl [lackams, Apxumena.
VYcnous niaBaHus TeIl.

CrannoHapHoe Te4eHHE UJealIbHOM JKUIKOCTU. Y paBHEeHHE bepHyn U CleCTBUS U3 HETO.
Bsizkocts. JlamuHapHoe u TypOyJaeHTHOe TeueHue )uakocTH. Yucno PeliHonbaca.
Ornpenenenne Bsi3kocTr MeTogoM CToKca.

Omnpenenenne Ba3koctu MeronoM Ilyazenins.

Mexanunueckre KoneOaHus U UX XapaKTEPUCTUKH.

["apmonmnueckuit ocrpuiaTop. [IpykUHHBINA, GU3NUEeCKUi U MaTeMaTHYeCKU MasiTHUKH.
VYrpyrue BonHBL. YpaBHEHHE O€rymied BOJHBI. 3eMIICTPSACEHMS: TPUYUHBI, TOCIEACTBUS,
IIPOTHO3.

WNutepdepentius BoaH. CTosiure BOJIHBI. 3BYK, HH(PPa3BYK, yIbTPa3BYK.

Cratuctuieckuii U TEPMOAMHAMMUYECKUNH METOJbl HCCIEIO0BAHUS CHUCTEMbl MHOTMX YacTHII.
OcHosHble nonoxxenuss MKT cTtpoenus BeniecTsa.

[Tonsite Mo BemectBa. Konnuectso BemecTsa. MonsipHas Macca, Macca OJHOM YacCTHIIbI.
Nneanensiii ra3. OcaoBHoe ypaBHeHue MKT uaeanbHOro rasa.

YpaBHEHHE COCTOSIHUS UIEAIBHOIO rasa. M3omnpoueccsl.

3akoH MakcBeiia 0 pacipeiesIeHHH MOJIEKYJI HI€aIbHOTO T'a3a 0 CKOPOCTSIM.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonpiimana.

Huddysus. 3akon Ouxa. Koadpduuuent nuddysun.

TennomnpoBoaHocTh. 3akoH Pypbe. KoadduumeHT TennonpoBoaHOCTH.

Bsskocts. YpaBuenue Hetotona. Koadduument Bsazkoctu.

[TepBoe Hauao TepMoaMHAMUKH. BHYTpeHHss sHeprusi. Pabora B TepMoAHHAMUKE.
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TennoeMkocTs ra3oB. YpasHeHue Maiiepa.

UYucno cremneneit cBoOobl. 3akoH bosbliMaHa 0 paBHOMEPHOM pacCHpeeIeHUH SHEPTHH 10
CTETICHSIM CBOOO/BI.

[IpuMeHeHure nepBoOro Hayajia TEPMOJAUHAMUKHU K H30IIPOLIECCAM.

Anmunabarnyeckuit mporecc. YpaBuenue [lyaccona.

OO6partumbie 1 HeOOpaTUMBIE Mpoliecchl. DHTponus. Bropoe Hauano TepMoaMHAMUKH.
Tennossie aguratenu. Hukn Kapno. KITJ[ reroBoit mammnabl. OxpaHa OKpy>Karomiei cpeibl.
Peanbabie rasel. YpaBuenue Ban-nep-Baanbsca. U30Tepmbl peasibHOTO Tra3a.

Buytpennsist sHeprus peaigbHoro raza. Cxmwkenne razoB. D dext [xoyns — Tomcona.
SIBneHus Ha rpaHMIle JXUAKOCTh U TBepAoe Teno. KpaeBol yron cmaunBanusi. [loBepxHOCTHOE
HaTspKeHHE. [10BepXHOCTHO-aKTHBHBIE BEIIECTBA.

Hcnapenue, mnasnenue, cyoaumanus. uarpamma cocrostuusi. TpoiiHas ToUka.

JlaBieHue o1 M30rHyTON NOBEPXHOCTBIO KUAKOCTU. KanuiuisipHble sIBIEHMUS.

TBepubie Tena. AMopdHbIe U KpucTandyeckue tena. [lonuMepsl 1 okpyskaromas cpesa.

Tunbl KPUCTALTUYECKUX TBEPABIX TEJL.

JedexTsl B KpucTamiax.

TennoeMkocTh TBepAbIX Tel. 3akoH Jrononra u [1Tu.

@da3oBble MEPEXOJibl MEXKIYy arperaTHbIMM COCTOSHMSMHU BemiecTBa. Da30oBble MEPEXO/bl
IIEPBOIrO U BTOPOrO poJia.

IK3aMEHAIMOHHbIE BONIPOCHI
DIEKTPOANHAMUKA (2 ceMecTp -dIK3aMeH)

3aKOH COXpaHEHUs ANEKTPUIECKOro 3apsaa. 3akoHn Kynona.

HanpsixeHHOCTB 2nekTpudeckoro nois. [punnun cyneprnozunuu. [lone qumois.

[ToTok u mUpPKyIALMS 3JIeKTpocTaTHYeckoro nois. Teopema ["aycca.

Pabora sanexrpocrarnueckoro nosis. [loTeHunan u ero cBs3b ¢ HAIPSHKEHHOCTHIO.

[TpoBogHMKM ¥ JUDJIEKTPUKH B dileKTpocTtatuyeckoM mnose. Konnencaropsl. EMkocTh
KOH/JIEHCAaTOPOB.

OHeprus B3auMOJICHCTBUS DIIEKTPUYECKUX 3apsAoB. OHEPrus YEAWHEHHOIO ITPOBOJIHMKA,
KOH/JIEHCATOPa, MEKTPUIECKOTO MOJIS.

Onektpuueckuil Tok. Cuna Toka. Ctoponnue cuibl. I/[C. 3akon OMa A yyacTka Henu U AJis
3aMKHYTOM LIETH, COAEPKAILEr0 HCTOYHHUK TOKA.

3akoH Oma u JIxoyns-JleHua B MHTerpajabHOU U U depeHmanbHoi popmax.
ConpoTuBi€HHE TPOBOJAHUKOB U HMX COEIUHEHHUS. 3aBUCUMOCTb OT TEMIEpPaTyphl.
CBepXnpoBOIUMOCTb.

[IpoBoaumocTs B MeTannax. TepMoaeKTpoHHAs IMUCCHSL. DIIEKTPOBAKYYMHBIN TUOI.
[TpaBuna Kupxroda. PaBHOBecHBII MOCT YUHCTOHA.

[IpoBogumocts B momymnpoBogHukax. CoOcTBeHHass W TNpUMecHass HPOBOAMMOCTD.
IToynpOBOXHUKOBBIN TUOA.

Toxku B razax. CaMOCTOSITENIBHBIE U HECAMOCTOATENBHBIE Ta30BbIE Pa3psIbl.

Onexrponus. IIpoBogumocts B anekTponurax. 3akoH dapanes.

MaruutHoe nosie. 3akoH buo-Casapa-Jlamnnaca.

B3aumopeiicTBue napauienbHbIX TOKOB. 3aKOH Amriepa.

JIBrb>KeHUe 3apsKEHHBIX YacTUI] B MarHUTHOM Tosie. Cuna Jlopenna.

DOnexkrpomarauTHas uHAyKIus. 3akoH dapanes. [Ipasuio Jlenna.

TeopeMa 0 UPKYJIALMY BEKTOPAa MArHUTHOW MHYKIUU.

Marnetukuto /{ua-, mapa-, peppomarnetuxu. ['unoresa Amnepa.

NunykTuBHOCTD. DHEprus MarHuTHOTO ToJist. Camounayknwus. TpanchopmaTop.

IlepemennsbIit TOK. 3akoH OMa AJ1s IEPEMEHHOTO TOKA.

PeaktnBHOE conpoTuBieHne. MomHocTh B Llenn nepeMeHHoro Toka.
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24

25
26
27

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

KonebaTenbHblil KOHTYpP ¢ aKTUBHBIM COIIPOTUBIIEHUEM. 3aTyXaolue KouieOaHusl.
Beinyxaennsle koaeOanus. SIBIeHNE 3IEKTPUUYECKOI0 pe30HaHCa.

DnexkTpoMarHuTHbIe BoJHbL. Bektop YMoBa — I[loiiTuHra.

[Ixana DyeKTpOMarHuTHBIX BOJH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
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57
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59
60
61
62
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64
65
66

OcHOBHBIE 3aKOHBI T€OMETPUUECKOMN ONTUKH.

Onrtuueckue npudopsl. Jlnaza. @opmyia ToHKO#M JrH3BL. [locTpoeHne n300pakeHni B TOHKOM
JIMH3E.

®oromerpusi. OCHOBHbBIE OTOMETPUUECKUE BETUYHHBI.

Wutepdepennyst cBera. YCIOBHS MakKCUMymMa W MHUHHMyMa WHTep(EpeHIMH CBETa.
[Tpumenenue uaTepHEepeHIINN.

WuTtepdepentiys cBeTa B TOHKHX IUIeHKaX. [10710Ck paBHOTO HaKJIOHA.

WnTepdepenius cBeta B TOHKUX miieHKax. [lonocsl paBHO# ToMmMHGI (Kojblia HeroToHA)
Pacuer unTEpPEPEHIIMOHHON KAPTHHBI OT ABYX HCTOYHHKOB.

Hudpakmus ceera. [puniun ['oiirenca - @penens. Meroz 308 OpeHers.

Hudpaxus OpeHens Ha KPYrJIoM OTBEPCTHH U HEIIPO3PAYHOM JIUCKE.

Hudpaxmus ceeta. dudpakuus Opaynrodepa Ha oaHo menn. JudpakironHas pemneTka
Hudpakuus Ha kpuctawiax. opmyna Bynsda — bperros.

Hucnepcus cBera. DIEeKTpOHHAs TEOPUSI IUCIIEPCUN.

Hucnepcus ceera. Bunbl criekTpoB u3iydeHus. KauecTBEHHbIN U KOJIMYECTBEHHbBIN aHAIIN3.
[lormomenune cBera. 3akoH byrepa. ChHekTpbl U3JIy4eHHMs] W TOMVIOLIEHUS KakK METOJ
OTpa)KaTeNbHON CIIOCOOHOCTH MTOYB, TMArHOCTHUKA 3arPS3HEHHBIX HE(THIO TIOYB.

[Honspuzanusa ceera. Buasl nonspusanuu. 3akon Maoca.

[Tonsipu3anus cBeTa Npu OTPAXKEHUU U MPEIOMIIEHUU Ha TPaHMIIE JIBYX TUAJIEKTPUKOB. 3aKOH
bprocrepa.

SBnenue nBoitHOrO NydenpenomieHus. [Ipudopsl 171 noaydeHus, MoJIsIpU30BaHHOTO CBETA.
OnTnuecku akTHBHBIE BemecTBa. CaxapuMeTpBhl.

UckyccrBennas ontudeckast anuzorponus. Iddext Keppa.

XapakTEepUCTUKH TEIUIOBOTO U3TY4YECHHUS.

3akon Kupxroda. 3akonsl Ctedana — bonbpimana u cmenieHus: Buna.

®opmynsl Pones — Jxxunca, Buna u Ilinanka.

OnTuyeckasi TMPOMETPHUSL.

3akoHbl  ¢orodddexra. YpaBHenue OiHmTerHa It dortorddexra. IIpumenenue
doTtorddekra.

Macca u umnysnsc potoHa. [laBneHue cBeta.

O¢ddext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax. JIMHEHYaTelii ClIEKTp aToMa BOJOPOAA.

Crpoenue atoma. OnbiThl Pezepdopaa no paccessauto anbda - yacTuil.

[Tocrynatel bopa. OKcnepuMEHTaJIbHOE JIOKA3aTENbCTBO JHUCKPETHOCTU JHEPreTUYECKUX
ypoBHeil atoma (onbiTel @panka u ['epia).

OnemeHTapHas TeopHs aroma Bojgopoaa o bopy.

I'mnoresa ne-bpoitns. BonHoBbIe cBolicTBa BemecTBa. COOTHOLICHUE HEOMPEACICHHOCTEN IS
KOOpAMHAT U UMITYJIbCOB.

BonnoBas ¢pynkmnus u ee craructuueckuii cmbici. Oomee ypaaenue [pegunrepa.
CnioHTaHHOE M BBIHYKJEHHOE n3iyueHue. Jlazepsl.

[ToHsiTHE 30HHOW TEOPUHU TBEPOTO TEIA.

Pa3mep, coctas u 3apsii aTOMHOTO s7pa.

JledexTt Macchl U SHEprust CBSI3U sAep. SaepHble CUilbl U UX CBOMCTBA.

PagnoakTuBHOE N3ITydyEHUE U €O BUJIBL.

buonornueckoe AeiicTBHE paIMOAaKTHBHBIX M3JIYYCHHUH. 3aluTa OT pagrariy.

PaguoaxTuBHbIE 251eMeHTHI. [[puMeHeHNEe pauOaKTUBHBIX U30TOIIOB.
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67 3akoH paauoaKTUBHOTO pacnaja. [IpaBuna cMmemeHus.
68 SlnepHble peaKIuu U MX OCHOBHBIC THIIHI.
69 SnepHble peakiuu o AeHCTBUEM HEUTPOHOB. LlenHas peakuust neneHus.
70 Snepnas sHepretuka. TepMosiIepHbIE PEaKIIUU.

6. METOAUYECKHUE MATEPHUAJIbI, OHPEIAEJJAIOIMUE ITPOLEIYPbI

OIIEHUBAHMS 3HAHWH, YMEHWH, HABBIKOB W (MWJIHW) OIIBITA
JAEATEJIBHOCTH
6.1. Pe3yibTaThbl 0CBOCHUS Y4eOHOM JUCHHUIUIMHBI, MO/JIeKALNE TPOBEPKe
Konrponpyenmeie Pesynbrarel 00yuenus OcHOBHBIE MOKA3aTENN OueHouHbIe
KOMITETeHIINH (4acTh
(0OBEKTHI OLICHUBAHMUS) OILICHKH PEe3yJIbTaTOB CpeacTBa
KOMITCTCHIIHH )
1 2 3 4
OIIK-5: Crnoco6HOCTh | 3HATB: OCHOBHbBIE pewarb ¢dusnueckue | [IpakTudeckoe
UCII0JIb30BaTh (u3HYeCcKue SABICHUS U 3a/1auu; o0OpabarbIBaTh | 3aHSATHE,
OCHOBHBIE 3aKOHBI; OCHOBHbBIE pe3yIbTaThl U3MepeHuil, | 1abopaTopHbie
3aKOHOMEPHOCTH, TEOPETUUECKHUE 00HapyX1BaTh paboThI,
NeiCTBYIONINE B MPEJICTAaBICHUS U 3aBHCHUMOCTh MEXy | KOJJIOKBUYM,
nporecce MOJIeTTH (PU3UKH; (U3UYECKUMHU BEIMYMHAMH; | TECTUPOBAHUE,
U3TOTOBJICHUS OCHOBHBIE (pU3nYEeCcKue O0O0BSACHATH MOJTy4YEHHBIE | 3a4eT,
MalIUHOCTPOUTEIbHBI | BETMYUHBI U KOHCTAHTBI, | PE3yJlbTaTbl U JIEJIATh | 9K3aMEH.
X U3Jenui UX ONpeJeNeHne u BBIBO/IBI; IPOBOJIUTH
TpebyeMoro CAMHUIBI U3MEPEHUSL. Hay4HbIC HCCIEAOBaHUS C
KauyecTBa, 3a/IaHHOTO | YMeTh: periarh UCIOJIb30BaHUEM
KOJIMYECTBA MIPH bu3nYecKue 3a/1auu; COBPEMEHHOTO
HAUMEHBIINUX UCIIOJIb30BaTh MpHU buznueckoro
3aTrpaTax pelIeHUH 3a71a4 000pyI0OBaHUs. TPUMEHSTH
00IIECTBEHHOTO OCHOBHBIE 3aKOHBI, MOJIyYeHHbIE 3HAHUS s
Tpyna TEOPETUUECKHUE 00BSICHEHUS YCIIOBUM
MIPEACTABICHUS U NpoTeKaHus  (UBHUECKUX
Mozenu (PU3nKH. SBICHUN B TPUPOJIE U
Baaners: HaBbIKaMU NPUHATUS ~ MPAKTUYECKHUX
[IPOBEICHUS pelIeHuil B IIOBCEIHEBHOU
buznuecKoro JKU3HU; dbopmMupoBath
IKCIIEPUMEHTA; COOCTBEHHYIO TO3HIMIO TI0
HaBbIKaMU 00pabOTKH OTHOIICHUIO K (hU3HUECKO
AKCIIEPUMEHTAIIbHBIX uH(popMaIuu, MoTydaeMon
JTAHHBIX. 13 pa3HbIX UCTOUYHUKOB.

6.2 Illkana oneHNBaHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs!

6.2.1 Texymmii u py0e:KHbIii KOHTPOJIb
B pamkax Tekyiero u py0eHOro KOHTPOJIS 10 AUCHUTUTHHE CTYIEHT MOXET HaOpath 10 70
6ayutoB. Pactipeenenne 0auioB MPUBEICHO B TAOJIHIIE.

IIxana oneHUBaHUA
Cemectp
0-35 6aymioB 36-50 6ayuioB 51-60 6aiuioB 61-70 6amioB
6 YacTtuyHoe IlomnaoE niu | ITonmHoe nin IlomHoE N80
MOCEIICHUE JacTHYHOE YJaCTUYHOE JacCTHUYHOE
ayJIUTOPHBIX ocCeIieHue HOoCeIIeHHe ocelieHue
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3aHATHI. ayIUTOPHBIX
Heynosnersopurens | 3anatuil. Yactuynoe
HOE BBIIIOJIHEHHUE | BBIMOJIHEHUE u
1a00paTOPHBIX U | 3aImra
IPAaKTUYECKUX 71a00paTOPHBIX u
pabor. [Inoxas | npakTUYECKUX
HOJrOTOBKA K | pabor.

OaJIbHO- Y 10BIETBOPUTENBH
PEUTHHIOBBIM ple IOKa3aTeau 110
MEPOIPUITHUSIM. KOJUIOKBUYyMam U
CryneHr HE | TECTUPOBAHUSM.
JIOITYCKaeTCsl K

MIPOMEKYTOUYHOM

aTTecTaluu

ayJIUTOPHBIX ayJIUTOPHBIX
3ansaTuil. [lonHoe 3ansaTuil.  IlomHoe
BBIIIOJIHEHHE U BBIIIOJIHEHHE u
3aIuTa 3aIlnTa
1a0b0paTOPHBIX U 1ab0paTOPHBIX u
MPaKTUYECKUX MPaKTUYECKUX
pabor. pabor. Bricokue
Xopomue [10Ka3aTesu 1o
MIOKa3aTeNH 110 KOJUIOKBUYMaM U
KOJJIOKBUYMaM U TECTUPOBAHUSIM.
TECTUPOBAHUSM.

6.2.2 TlpomexkyTOUYHASI ATTECTAIUA
OueHka pe3ynbTaTOB OCBOCHHUS Y4eOHOM IUCHMIUIMHBI B | cemecTpe NPOBOIUTCS IO
CIEAYIOUIEH LIKaJe, MPUMEHIEMOM Ha 3a4eTe:

Cemectp [Ixana oneHuBaHUS
He 3auteno 3a4TeHo
(36-60 6amoB) (61-100 GannoB)
7 Crynentr wumeet | CtyzneHT umeet 36-45 GaiioB 10 UTOraM TEKYIIETO U pyOeKHOTO

36-60 Gaiu1oB 110
UTOram

TEKYLIEro u
pyOexKHOTO
KOHTPOJIA, Ha
3a4uére HE
OTBETUII Ha
TEOPETUYECKUI
BOIIPOC MU  HE

pemmni 3aaauy.

KOHTPOJISI, HA 3a4eTe JlaJl HOJIHbIN (YaCTUYHBIN) OTBET Ha
TEOPETUYECKUH BOIIPOC U YACTUYHO (IIOJHOCTBIO) PEILWII 3aauy.
Crynent umeet 46-60 6aJ1710B IO UTOraM TEKYLIETo U pyOeKHOTo
KOHTPOJIsI, Ha 3a4€Te JaJl IIOJIHBIM OTBET HAa OJIMH BOIPOC WU

pemmun 3agaqy.

Cryaenty, umeromemy 61-70 OamioB 1o HTOraM TEKYIIETO H
PYOEKHOTO KOHTPOJIS, BEICTABIISCTCS OTMETKA «3aYTEHO» 0e3 cladn

3a4éTa.

OreHKa pe3yJIbTaTOB OCBOSHUS YUEOHOW MUCIMIUIMHEBI BO 2 CEMECTpe MPOBOUTCS T10 IITKAJIE,
HCIIOJIb3YEMOM Ha SK3aMEHE:

Cemectp

Heynosnersopu
TEJIBHO

(36-60 GaoB)

CryneHT uMmeer

36-60  GamioB
o UTOraM
TEKYILETO 51
pyOeKHOTO

KOHTpOJIA, Ha
IK3aMeHe HE
Jal  TOJHOTO

OTBE€Ta HHU Ha
OJIMH BOIPOC.
CTyneHT uMeer

[IIxana orteHnBanus

VY 10BI€TBOPUTENBHO
(61-80 6amnoB)

Crynenr wumeer 36-50
OalIoOB MO WUTOTaMm
TEKYIIETO U PYOEeKHOTO
KOHTPOJIS, HA dK3aMeHe
Jlall TIOJHBIA OTBET Ha
OJTUH BOIIPOC u
YaCTUYHO (ITOJIHOCTHIO)
OTBETHJI HAa BTOPOM.

Crynenr umeer 46-60
OalIoB MO WUTOTaMm
TEKYIIET0 ¥ PYOEeKHOTO

Xoporo
(81-90 6anmnoB)

Crynent umeer 51-60
0aJIJIOB TIO UTOTaM
TEKYIIETo U
pyOEKHOTO KOHTPOJIS,
Ha DK3aMeHe Jal
HOJIHBII OTBET HA OOWUH
BOMPOC ¥ YACTUYIHO
(TOJHOCTHIO) OTBETUIT
Ha BTOPOU.

Crynent umeer 61 — 65
0aJJIOB MO UTOTaM

OTJIINYHO
(91-100
0aioB)

CryneHt umeer
61-70  Ganos
o UTOTaM
TEKYIIETO u
pyOexKHOTO

KOHTpOJS, Ha
JK3aMeHe  Jaj
MOJIHBIA  OTBET
Ha OJIMH BONIPOC
u YaCTHYHO
(IOTHOCTHIO)
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36-45 OamioB
15{0) ATOTraM
TEKYIIETro H
pyOeKHOTO
KOHTpOJISI,  Ha
dK3aMEHE  Jall
MOJIHEIA ~ OTBET
TOJLKO Ha OJHMH
BOITPOC

KOHTpOJISl, HA 3K3aMeHe
najl TOJNHBIA OTBET Ha
OIMH  BOIPOC  WIHU
YaCTUYHO OTBETHJ Ha
00a Borpoca.

CtygeHT wuMeer 1O
UTOTaM  TEKYIIEro |
pyOSKHOTO  KOHTPOJIS
61-70 OaJIoB Ha
IK3aMCHE HE Jian
MOJIHOTO OTBETAa HU Ha
OJIMH BOTIPOC.

TEKYIIEro u
pyOEKHOTO KOHTPOJIS,
Ha dK3aMeHe Jajl
MOJIHBIN OTBET HA OQUH
BOIIPOC U YACTUYHO
OTBETHJI HA BTOPOU.
Crynent umeer 66-70
0aJlIOB IO UTOraM
TEKYIIEro u
pyOEKHOTO KOHTPOJIS,
Ha DK3aMeHe) J1ajl
MOJHBIA OTBET TOJIBKO
Ha OJIMH BOIIPOC.

OTBETUII
BTOPOH.

Ha

IIIkana cooTBeTCTBUS PeHTHHIOBBIX OLIEHOK MATHOANIBLHBIM OLIEeHKAM /IUIsl OLleHUBAHUS
KYPCOBOI padoThl

PeliTunronas oreHka (B 6ayax) OneHka 1o nATHOAIbHOM IIKaje
91-100 «OTIUYHO»
81-90 «XOPOIIO»
61-80 «YJOBJIETBOPUTEIBHOY
MeHee 61 «HEYJIOBJIETBOPUTEIILHOY

N —

3.

4.

7. Y4yebHO-MeTOAMYECKOE O0ecnieueHHe TUCHMILIMHBI (MO1YJIs1)

7.1 OcHoBHas JInTEepaTypa

. Tpopumona T.U. Kypc ¢pusuxu. U3n-Bo «Akanemus». 2012 r. 560 c.

Tpodpumona T.M. COopHuK 3anau 1o Kypcy pusmuku. M3a-so «Bsicmias mkonay, cepus «ms
BbICIINX Y4eOHbIX 3aBeeHui». 2008 1. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru

Bonbkenmreiin B.C. COopHHK 3a3may mo o0meMy Kypcy (QHU3HKH.

Mup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru
Huxepo B.A. ®usuxa. CoBpeMeHHBI Kypc [DneKTpoHHBIH pecypc]: yueOHux/ Huxepos
B.A.— DnextpoH. TekcToBble naHHble.— M.: JlamkoB u K, 2016.— 454 c.
(http://www.iprbookshop.ru/14114.html)
5. O6mas ¢usnka [DneKTpoHHBIN pecypc]: yuedHoe mocodue ais By30B / A.H. Bapasa, M.K.
I'yokun, JI.A. BanoB u ap.; nox pen. B.M. benokoneitoBa - M. : M3parensckuii oM MOU, 2016.
(http://www.studentlibrary.ru/book/ISBN9785383009994.html)
6. "Kypc o6meit pusuku. OcHoBbl pusuku. T. I. Mexanuka. D1eKTpUYeCTBO U MarHeTH3M.
Kone6anus u BoHbl. BomHOBas ontuka [ 3neKTpoHHBIN pecypc]: Yueb. mocodue: 11 By30B. /
Kunrcen A. C., Jlokmun I'. P., OnbxoB O. A.; [lox pen. A.C. Kunrcena. - 2-e uzn., ucop. - M. :
OU3MATIIAUT, 2007."
(http://www.studentlibrary.ru/book/ISBN9785922107532.html)

7.2 JlonoJHUTEJIbHAS JINTEpaTypa

N3n-Bo «KHMXHBIN

. ©@pumr C.D. TumopeBa A.B. Kypc o6meit ¢usuku. B 3-x tr. T.1. Ousndeckue OCHOBBI

MexaHuku. MonekynspHas ¢usuka. Konebanus u Bonnsl. W3n-so "Jlaww". 2008 r. 13- uszm.
480 ctp. ISBN:978-5-8114-0662-3.

. ©@pumr C.3. TumopeBa A.B. Kypc ob6meit ¢usuku. B 3-x tr. T.2.. Dnexrpuyeckue u

aneKTpomarnerudeckue siineHus. M3a-so "Jlanp". 2008 1. 12-e n3n. 528 ctp. ISBN:978-5-8114-

0662-3.
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19.

20.

21.

22.

Opumr C.3. Tumopea A.B. Kypc obmieit ¢pusuku. B 3-x 1. T.3. Onrtuka. AtomHas usuka.
N3zn-o "Jlaww". 2008 r. 10-e m3a. 656 ctp. ISBN:978-5-8114-0662-3.

Jlozosckuit B.H. Kypc ¢usuku. B 2-x 1. T.1. U31-Bo: «Jlauby. 2009 r. 6-€ usn., uci. u aorm. 576
ctp. ISBN:978-5-8114-0288-5.

Jlozosckuit B.H. Kypc ¢usuku. B 2-x t1. T.2. U3a-Bo: «JIanb». 2009 r. 6-¢ 3., ucm. u gom. 608
ctp. ISBN:978-5-8114-0288-5.

. I'pabosckwuii P. U. Kypc ¢pusuku. M3a-Bo: «Jlausy». 2012 r. 12-e uzn., crep. 608 ctp. ISBN:978-5-
8114-0466-7.
. UponoB N.E. 3amaun mo obmeit ¢usuke. U3a-Bo: «Jlaub». 2009 r. 13-e usn., crep. 420 crp.

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

. Tpopumona T.U. KpaTkuii kypc ¢pu3uku ¢ mpumepamu pemeHus 3agad. Y4yeOHoe nocodue. M.

«KHOPVYC». 2007.

. Obmas ¢u3mka (mexaHuka). Bompockl u 3amaHus s TPOBEICHUS PEHTUHTOBBIX U

CeMUHApCKuX 3aHATUH (yueOHo-meT.u31.) Temykyes .M., [lununosa A.X., llle63yxoBa M.A.
KBI'Y, Hanpuuk, 2003.

. Obmas ¢usnka (MonekyispHas ¢pusuka). Bonpocsl u 3amanus A MPOBEACHUS PEUTHHTOBBIX
U CeMHHApCKuX 3aHaATuil (yueOHo-mer.n3n.) TemykyeB U.M., ununoBa A.X., Ille63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

Oo6mas ¢usuka (Mexanuka. Monekynsipaas (usuka). Bonpocsl u 3amanus sl MPOBEICHUS

PEUTHHIOBBIX U CEMUHApCKuX 3aHATUl (yuebHo-met.n3za.) Temykyes .M., lHununosa A.X.,

[Ie63yxoBa M.A. KBI'Y, Hampuuk, 2005.

Ob6mas ¢uzuka. DIEKTPUUECTBO U MArHETH3M. DIIEKTPOMArHUTHBIC KOJIEOAHWS W BOJHBL.//

TemykyeB U.M., llununosa A.X., [1le63yxoBa M. A., TinynnoBa M.M. KBI'Y, Hanpuuk, 2011.

2. «O6mas ¢usuka. Ontuka. DIEeMEHTbl aTOMHON M simepHoi ¢usuku» // AmekoBa A.M.,

[ununoBoii A.X. KbBI'Y, Hanpuuk, 2012.

Ontuka. AtoMHas u snuepHas ¢usuka. OOmiast ¢usuka. JlabopaTopHblii mpakTUKyM. A3U30B

N K. TaynoBa M.M. [Munuuosa A.X. KbI'Y, Hanpuuk, 2005.

O6mas ¢usnka. Jlaboparopuslii mpaktukym. A3n3oBU.K. KymaxoBA.M. u np. KBI'Y,

Hanpuuk, 2006.

O6mas ¢usnka. Jlaboparopuslii mpaktukym. Azn3oBU.K. KymaxoBA.M. u np. KBI'Y,

Hanpuuk, 2006.

®dusuka. Mexanuka 1 MoJjekyisipHas ¢pusuka. Jlabopatopuslil npaktukym. A3uzos N.K.,
Kapnanosa 3.1., [{lununosa A.X., Hanpuuk, 2014.

Mexanuka . MonekynspHas pusnka u TepMoarnHaMuKa. JIabopaTopHbIil MpakTUKyM. A3U30B
N K., AnekoB A.M., KymaxoB A.M., Tnynosa M.M., [ununosa A.X., [lle63yxoBa M.A.
Hanpuuk 2016.

OnTuka. AToMHas u siaepHast pusuka. JlabopaTopHslil npaktukym. Azuzos 1.K., AnekoB
A.M., Kymaxos A.M., Tnynoa uM.M., Hununosa A.X., [Ille63yxoBa M.A., Illepuesa 3.X,
Hanpuuk 2016.

DNEeKTPUUECTBO U MarHeTu3M. JlabopaToOpHBIM MPaKTUKYM.. Asuzos UK.,
AmnexoB A.M., KymaxoB A.M., Tinynoa M.M., Ille63yxoBa M.A., lllepuesa 3.X, Hanpumnk
2018.

OnektpuyectBo U MarHetusm. Ontuka. Asuzos M.K., [{ununosa A.X., Illepuesa 2.X.,

Hanpuuk 2018.

7.3 UHTepHeT-pecypcsl

1. lib.kbsu.ru
2. www.ph4s.ru
3. www.physbook.ru
4 Bbaza mannabix CKOITYC https://www.scopus.com
5 CUC «KoncynbTanT miocy http:// www.consultant.ru/
6 CUC «"apanTt» http://www.garant.ru/
7 OBC «IPR book» http://www. ipr bookshop ru
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7.4 IIporpammHuoe ol0ecreyeHue COBPEMEHHBIX HH(poOpMALMOHHO-
KOMMYHHKAIMOHHBIX TeXHOJIOT Ui

> [IporpaMmHasi cuctemMa st OOHapy)KEHHUs] TEKCTOBBIX 3aMMCTBOBAHHMH B y4eOHBIX U
HaydHbIX pabortax «AHtumiardar. By3 4.0», Moaynb TOMCKa TEKCTOBBIX 3aMMCTBOBAHUIA
«O6bvenuaennas koutekmus 2020

> Cucrema ontuueckoro pacno3HaBanusa Tekcra SETERE OCR gns POJ1 OC
> Penaxrop uzobpaxenuiit AliveColorsBusiness

> Kaspersky Endpoint Security nis 6usneca — Crangaptasiii Russian Edition
> [Taket oducHoro nporpammuoro obecneuenus P7-Oduc.IIpodeccrnonanbublit

(JleckTormHas Bepcus)

> Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team
Licensing Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European
Languages Team Licensing Subscription Renewal

> [IporpaMMHBIif TTaKeT BHYyTpHOpraHu3ainonHoro narpanetr-noprana DeskWork Enterprise

> IIporpamma apxusarop 7-zip,

> Web Browser — Firefox.

8. MaTrepuajibHO-TeXHHYECKOE oDecriedeHne T CIUTITIHHBI

JlekumoHHBIN Kypc NO JucuuIuiiHe «DPU3uKa» IPOBOAMUTCA B CHELUAIN3UPOBAHHON JIEKLIMOHHON
ayIUTOPUU OOOPYIOBAHHOW MPOEKTOPOM, HOYTOYKOM C 3alHMCAaHHBIMM Ha HETO OO0Yy4alollUMHU
nporpamMMamiu 1o gusuke. B aynutopun umerorcs 70 mocagouHbIX MECT.
JlaGoparopHble 3aHATHS MPOBOASTCS B CHELUAIN3HPOBAHHBIX JAOOPATOPUSX OCHAIIEHHBIX
HECKOJIBKUMHU JIECATKaMU J1Ja0OpaTOPHBIX pabOT, OXBATBIBAIOLIMX Bce pazjesnbl oOmen ¢pusuku. Io
BCEM paszjiellaM MMEIOTCS JIaDopaTOpHbIE IPAKTUKYMBbl, IJI€ OTPAKEHO COJEp)KaHue, KpaTkas
TEOpHsl, IOPAIOK BBHINOJHEHUS pabOThl, KOHTPOJIbHbIE Bompochkl. [IpakTHueckue 3aHATUA
IIPOBOJATCS B ayJUTOPUH OCHALLIEHHOM MHTEPAKTUBHOM JOCKOU, UIMEETCSI TOCTATOYHOE KOJINYECTBO
3aJJaYHUKOB M Y4€OHUKOB.

[Ipu npoBeneHnN TEKIIMOHHBIX ¥ CEMUHAPCKUX 3aHITHH HCIOJIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE oDecnedenue:

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

— AwHTuBUpycHOe mporpamMmHoe  oOecrneuenne  Kaspersky  Endpoint  Security
Cranpaptabiii Russian Edition;

— AltLinux (Anst O6pa3zoBanue 8);

€80000HO pacnpocmpansemvie npocpammbl.

— Academic MarthCAD License - maTemMaTHueckoe mporpaMMHoe o0ecrieyeHue, KoTopoe
MO3BOJISIET BBINOJIHATH, aHATU3UPOBATh BaXKHEHUIIINE HHKEHEPHBIE pacyeThl 1 OOMEHUBATHCS MU,

—  WinZip ansa Windows - mporpaMm Jjisi ckaThs U pacliakoBKH (paitiios;

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

— Far Manager - KoHCONbHBINA (ailIOBBIE MEHEKEp MJs OINEPALMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

9 OCo0eHHOCTH peaIu3aluM JMCUUILUTHHBI VI HHBAJIUI0B U JIMI ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbSI

st CTYyA€HTOB ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbS CO3/IaHbI CIIEIIMATIBHBIE YCIOBUS IS
noJsryueHus: o0pa3oBaHus. B 1ensx JoCTYMHOCTH MOMy4eHUs BBICIIET0 00pa30BaHUsI 110
00pa3zoBaTeNbHBIM ITPOrpaMMaM WHBAIAIAMH U JIUI[AMU C OTPAaHUYCHHBIMUA BO3MOKHOCTSIMHA
3I0POBbSI YHUBEPCUTETOM 00€CIIeYNBAETCS:

1. AnpTepHaTUBHAs BepcHs opUIIHaIbHOTO caiiTa B ceTn «IHTepHET» M5 CITab0BUISAIINX;
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2. JIns UHBAJIMIOB ¢ HApYUICHUSMH 3peHus (caboBUASALINE, CIETIBIE)

- IPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIET0 00yUdarouieMycsi HeOOXOAUMYIO IIOMOIIIb,
nyOIMpoBaHKE BCIYX CIPAaBOYHON MH(POPMAIIMY O PACHUCAHUN YUEOHBIX 3aHATHI; HATUUYHNE
CPEZACTB Il yCUJIEHUS! OCTATOYHOI'O 3peHUsl, OpailiieBCKOl KOMIIBIOTEPHON TEXHUKHU,
BUICOYBEIMUUTENCH, TPOrpaMM HEBU3YaIbHOTO IOCTYNA K HH(POPMAILINUH, IPOTrPaMM-CHHTE3aTOPOB
peuu U Jpyrux TEXHUYECKUX CPEJCTB NpHeMa-Iiepeiadt yueOHoi nH(opMaly B JOCTYITHBIX
dopmax sl CTyJAEHTOB C HApYIICHUSIMH 3pEHHS;

- 3aJJaHMA JUIs BBIITOJIHEHUS HA 9K3aMEHE 324U ThIBAIOTCS ACCUCTEHTOM;

- MUCHbMEHHBIE 3aJIaHUs BBIMTOJIHAIOTCS HAa Oymare, HaAUKTOBBIBAIOTCS ACCUCTEHTY 00Y4YalOLIMCS;
3.J11s1 MHBAJIMIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMM 3/I0POBbSI 10 CIIYXY
(cmabocneliamnye, rIyxue):

- Ha 3a4eTe/3K3aMEHE IPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUN CTYIEHTY HEOOXOAUMYIO
TEXHUYECKYIO TIOMOIIb C Y4ETOM MHIUBUIYaJIbHBIX OCOOCHHOCTEH (OH OMOTAET 3aHAThH pabouee
MECTO, IIEPEBUTaThCSI, IPOUUTATh U O(POPMUTH 3a/laHUE, B TOM YUCIIE 3aIIUCHIBAs 110/ JUKTOBKY);
- 3a4eT/9K3aMEeH MPOBOJUTCS B MUCbMEHHON (opMme;

4. Jlns MHBAJIUI0B U JIULL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbSI, UMEIOIINX HAPYIIEHUS
OIOPHO-ABUTaTEIbHOIO alllapara, CO3/1aHbl MaTEPUAIIbLHO-TEXHUUECKHUE YCIOBUS,
o0ecreynBaroIe BO3MOXKHOCTb OECIIPENATCTBEHHOTO JOCTYIa 00yJaromuxcs B yueOHble
MOMEILEHUS, 00bEKTY IUTaHUs, TyaJ€THbIE U APYTUe OMELIECHUS] YHUBEPCUTETA, a TAKXKE
npeObIBaHMS B YKa3aHHBIX MOMELICHUSAX (HAJIMUYKE PaCIIMPEHHBIX JIBEPHBIX POEMOB, TOPYUHEN U
JIPYTUX IPUCIIOCOOJIEHUI).

- IUCbMEHHBIE 3aJJaHUs BBIIOJIHAIOTCS HA KOMITBIOTEPE CO CHELUATU3UPOBAHHBIM IPOIPAMMHBIM
o0ecrie4eHreM WM HaJJUKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 XKEJIAaHUIO CTYJICHTa SK3aMeH ITPOBOJIUTCS B YCTHOM hopme.

OOyyaromuecs 13 YUCIIa JIUL ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3710POBbsI 00€CTIEUEHbI
3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamMu B (popMax, aAanTUPOBAHHBIX K OTPAHUYEHUSIM UX
3/10pOBBbSL.
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10. JINCT U3MEHEHMH (JOIIOJIHEHUI)

B padouylo mporpamMmy o AucCUUIIINHE «DU3HKa»
[0 HaAIpPaBJEHUIO MOJTOTOBKH IO HampaBieHuto noarotoBku 15.03.05 Koncrpykropcko-

TEXHOJIOTHYECKOE 00eCIIeueH e MAalIMHOCTPOUTEIBHBIX ITPOU3BOACTB

Ha 20__ - 20__ y4eOHbIH TOA

Ne JaemeHT (myHKT) PII/{ IlepeyeHb BHOCUMBIX IMpumeyanue
n/n W3MeHEeHUil (1010JHeHMiH)

OO6cyx/1eHa U peKOMEHI0BaHa Ha 3aceaHuU Kadenpsl (PU3UKU HAHOCUCTEM

MpOoTOKOJ Ne OT « » « » 20 T

3aBenyromuii kadeapoii / /
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