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1 ]_le.]'ll/l H 3aJa4Y1 0CBOCHUA JUCHUIIJIMHbI

Hean ocBOCHUS TUCHUILIMHBI (MOIYJIsA): co3aaHue (GyHAAMEHTAIbHOW 0a3bl 3HAHHM, HA OCHOBE
KOTOpPOM B JalbHEHIIeM MOXXHO pa3BUBaTh Oosiee YriayOJIeHHOE U JIETaTU3MPOBAHHOE M3Y4EHUE
(hU3UYECKUX 3aKOHOB U SIBIICHUM.

3agauu: cPopMHUpOBaTH Yy CTYACHTOB E€IUHYIO, CTPONHYIO, JIOTHUECKA HEMPOTHBOPEUUBYIO
(DUBUYECKYI0 KAapTHHY OKPYKAIOIIEr0 HAC MHpa IMPUPOJBI, CO3JaHHE KOTOPOH MPOUCXOIUT IyTEM
0606IJ_IGHI/I5I 3KCHepI/IMCHTaJIBHBIX JAaHHBIX W Ha HUX OCHOBC HpOI/ISBOIII/ITCSI HOCTpOCHI/Ie MOI[eHeﬁ
Ha0JII0JJaEMBIX SBJICHUM, CO CTPOTUM OOOCHOBAaHHMEM MPUOIMKCHUH W PaMOK, B KOTOPBIX 3TH MOJEIH
JICACTBYIOT.

2 Mecro gucuumiunsl B ctpykrype OOII BI1O

JlucnunianHa OTHOCUTCS K 0a30BOM YacTH.

[Tpu m3yyenuit xKypca oOmmiel (HU3UKH, CTYACHT IOJKEH CBOOOJHO BIIAJETh B MEPBYIO OYepelb
MaTeMaTU4ecKUM armnaparoM. YMETh peliaTh ajnredpandeckue, WHTerpaibHble U IudQepeHInaIbHbIe
ypaBHEHHS, HEpAaBEHCTBA, TEOMETPUYECKHE 3a7a4, TPUTOHOMETPUYECKHIE BBIPAKECHUSI.

B kypce oOmield ¢u3uKH BBOJATCS OCHOBHBIC IOHSATHS M 3aKOHBI, KOTOPBIC SIBISIFOTCS
(GyHIAMEHTOM TIpM OCBOCHMHM MHOTHX JUCIMIUIMH, KaK €CTeCTBEHHOHAYYHOTO LHWKIA, TaK W
npodeccuoHanbHOro 1uKina. OcBoeHue (U3MKU HEOOXOIUMO KaK IMPEALIeCTBYIOLIEE s CIEAYIOIINUX
JTMCUUIUIAH: KIMMATOJIOTHS C OCHOBAMH METEPUOJIOTUH, THIPONIOTHs, pusmueckas reorpadusi Poccun u
MHpa, reou3uKa.

3 TpeOoBaHus K pe3yIbTaTaM OCBOECHHS COAEPKAHUS AUCHUILIMHBI
[Tporilecc wW3ydYeHWs IUCHUIUIMHBI HamNpaBlieH Ha (OPMHUPOBAHHE JJICMEHTOB CICIYIOIINX
komnereHuii B coorBercTBUU ¢ ®I'OC BIIO u OOII BIIO no naHHOMY HampaBlIEHHIO MOATOTOBKH
(cenuanbHOCTH):
npogecCuoOHAIbHBIX:

- criocOOHOCTHIO UCTIONB30BaTh 0a30BbIC 3HAHUS (DYHJAMEHTAIBHBIX Pa3esioB (PU3UKH, XUMUH,
OM0JIOTUH, SKOJIOTUU B 00bEME, HEOOXOIUMOM JJIsi OCBOCHUS PU3NYECKUX, XUMUYECKHUX,
OMOJIOrMYECKHX, SKOJIOTHYECKUX OCHOB B 00111, pHU3HMuecKol 1 COUaIbHO-3KOHOMUYECKOH reorpaduu
(OIIK-2);

4 CopepxaHue U CTPYKTYPa AUCHHUILIMHBI (MOLYJI51)
4.1 Copepxanue pa3ae0B THCHUIIIAHBI

Ne paszena HaumenoBanue Coneprxanue paszaena dopma TeKyIero
paszzgena KOHTPOJIA
1 2 3 4
1 Mexanuka DNeMEeHTbl KMHEMATHKH TOCTYNaTeJIbHOTO M JIP, K, T, PK
BpAILATEIILHOTO JBUKECHUS.
JlnvHaMuKa TOYKM W MOCTYIATEIbHOrO
JBIDKSHUS TBEPJOTO Teaa. 3aKOoHBI
COXpAHEHUS.
Jnnamuka BpaIlaTEIbHOTO JBIDKSHMS
TBEPJIOTO TeJla
MexaHuKa KUIKOCTEH
MexaHnndeckue KoJaeOaHus U BOJHEI
2 MonexkynspHas MonexysapHO-KHHETUYECKast Teopus JIP,K, T, PK
¢busuka u HUJICATBHBIX Ta30B.
tepMoarHamMuka | OCHOBBI TEPMOJAMHAMUKH
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Peanbubie rasbl, JKUAKOCTH U TBCPABIC TCJIA.

3 DNEKTPUYECTBO | DIIEKTPOCTATUKA JIP, K, T, PK
Y MarHeTU3M. [TocTrosHHBIN 3neKkTpudeckuii TOK. Tok B
cpenax.
MaruuTHO€ 1oJie B BAKyYM€ U B BEILIECTBE.
DNEeKTPOMarHuTHhIE KOJEOaHWsS W  BOJHBIL
ITepemMeHHBIN IEKTPUUECKUNA TOK.
4 Onruka. I'eomeTpuueckas ontuka, GOTOMETPHS JIP, K, T, PK
Bonnosas onruka.
KBanToBas onruka.
5 OEeMEHTBI ®dusnka atoma. KBanroas ¢usuka. JIP, K, T, PK
aTOMHOMU U DeMeHTHI SAIePHON (PU3UKH.

siIepHOMN (U3UKH

B rpade 4 npuBonsaTCs miuaHupyembie GOPMBI TEKYIIEro KOHTPOJIS: 3aIUTa J1a00paTopHOM
pa6otsl (JIP), Bemmostnenue kypcoBoro npoekta (KII), kypcosoii padotsr (KP), pacueTHo-
rpaduueckoro 3axanus (PI'3), domawmneeo 3aoanus (/[3) nanucanue peghepama (P), acce (D),
konnoxeuym (K), pyoesicnoiii konmpons (PK), mecmuposanue (T) n 1.11.

4.2 CTpyKTypa AUCHUILIMHBI

OO61as TpyA0EMKOCTh AUCLUHUILUIMHBI COCTaBiIseT 3 3a4eTHbIX equHuL ( 108 yacoB)

Bun pabotsl Tpy10eMKOCTb, 4aCOB

3 cemecTp

OO01masi Tpy10eMKOCTh 108

AynutopHas padora: 34

Jlexyuu (J1) 17

Jlabopamopuwie pabomut (JIP) 17

CamocrosiTesibHasA padora:

CaMocTosTeIbHOE N3YUCHUE Pa3/IeTIOB 47

CamMonoaroroBka (mpopaboTka U MOBTOPEHHE

JEKIMOHHOT0 MaTepuasa U MaTepuana ydeOHUKOB U

y4eOHBIX TOCOOMI, TOJITOTOBKA K J1a00OpaTOPHBIM U

MPAKTUYECKUM 3aHATUSIM, KOJJIOKBUYMaM,

pyOeKHOMY KOHTPOJIIO U T.JI.),

[ToAroTOBKA U cava dK3aMeHa 27

Bupa uToroBoro KOHTpoOJIs (3a4eT, IK3AMEH) IK3aMeH

Paznensl gucuminHel, u3y4aembie B3 ceMmecTpe

KonnuectBo wacor
pJ::i_ HaunmenoBanue pa3nenos AynutopHas
nena Bcero Pabota CP
J | 113 JIP
1 2 3 4 5 6 7

! TIpn Hann4nm 5K3aMeHa MO AUCIUIIIAHE




MexaHnuka 24 3 3 15
MounekynsapHas (cTaTucTUUecKas) Gu3uka u 24 3 3 15
TEPMOIMHAMUKA

DJIEKTPUUYECTBO U MarHeTU3M 24 3 3 15
Ornruka. 21 4 4 15
DJeMeHTHI aTOMHOU U SJIEpHON (PU3UKH 12 4 4 16
Bcero: 108 17 17 74

4.3 JlabopaTopHble padoThI

No No
JIP paszena HaumenoBanue 1a00paTopHBIX padboT
1 2 3
. . W3y4eHne 3aKOHOB PABHOYCKOPEHHOTO JIBUKEHHS ¥ BTOPOT'O 3aKOHA
HrloToHa Ha MamHe ATBy/A.
) 1 Omnpenenenre MOy FOHTA TIO U3TUOY CTEPHKHSL.
3 1 Omnpenenenne Kod(HUIIMEHTA )KECTKOCTH MPYKUHBI CTATUCTHYECKUM
U IMHAMUYECKUM METOIAMH.
4 > Onpenenenne TepMUUECKOTO KO3PPUIMEHTA JaBICHUS BO3yXa NPy
MTOMOIIM BO3JAYIIIHOTO TEPMOMETPA
5 ) OmnpeneneHne MIOTHOCTH KUIKOCTEH M KOHIIGHTPAIUK PacTBOpa ¢
MIOMOIIbIO0 MTUKHOMETPA
6 ) OmnpeneneHne BIAKHOCTH BO3/IyXa
. 5 Omnpenenenne kodpduireHTa TMHEHHOTO PaCIIUPEHUS TBEPBIX TEIl.
Omnpenenenre OTHOMICHHS TEIIIOEMKOCTH MPU TTOCTOSIHHOM JaBJICHUU
8 2 K TEIIOEMKOCTH TIPY MIOCTOSTHHOM 00beme (y = C, / Cv ) MeToioM
Knemana-/Iezopma
9 o) Omnpenenenre MOJIIPHOM MacChl BO3yXa.
10 3 Omnpenenenne yncna @apajes u 3apsaa dJICKTPOHA.
11 3 W3mepenne conpoTUBICHHM ¢ TOMOIIBIO MOCTa YUTCTOHA.
12 3 OnpeneneHrie rOPU30HTAILHON COCTABIAIONIEH HAMPSHKEHHOCTH
MAarHUTHOTO TIOJIS] 3EMJTH.
13 3 W3y4eHne moryImpoBOTHUKOBOTO JIHOA W TTOTYIIPOBOTHUKOBBIX
IPUOOPOB.
14 4 Omnpenenenue r1aBHOTO (OKYCHOTO paccesHUsl COOUparoIen u
pPacCEeNBAIOIIEH JIUH3.
15 4 OmnpeierieHre CUITbl CBETa JOTOMETPOM.
16 4 W3ydenne sBneHUS HHTEP(HEPESHIIMH CBETA C ITOMOIIBIO KOJIEI]
HBIOTOHA
17 4 HccnenoBanre ONTHYECKH aKTUBHBIX BEIIECTB CAXapHUMETPOM.




18 4 HccnenoBanue CTpyKTypbl KPUCTAIIIOB Ja3€PHBIM U3JyYCHUEM.

19 4 N3yuenune 3aK0Ha OCBEIIEHHOCTH

20 4 Hccnenoanue qudpakiinu CBETa ¢ TOMOIIBIO ONITUYECKON CKAMbH

21 5 Nzyuenue BHemHero pororddexra

2 5 HccenenoBanue CIEKTPOB UCIYCKAHUS U MOTJIOIICHHS CLIEKTPOCKOIIOM

23 5 Ucnonp3oBanue cuetunka [ elirepa-Mrouiepa 1uisi M3y4eHUs U30TOIA
oepuILIUS

IIpumepsl J1adopaToOpHBIX padoT.

N3YUYEHUE 3AKOHOB PABHOYCKOPEHHOI'O ABMXXEHMA 1 BTOPOI'O 3AKOHA
HBIOTOHA HA MAIIMHE ATBY 1A

HepaBHOMepHOE [BH)KEHHE, IPU KOTOPOM CKOPOCTb HM3MEHSETCS BO BPEMEHHU II0
JUHEHHOMY  3aKOHy, IPHUHIATO  Ha3blBaThb  pPAaBHOIIEPEMEHHBIM.  BemnuuHoi,
XapakTepu3yrolen ObICTPOTY U3MEHEHUsI CKOPOCTH 10 YUCIEHHOMY 3HAYEHUIO, SIBIISETCS
yckopenue. I[lepBas yacTe pabOThl MOCBSINEHA H3YyYCHHIO 3aKOHOB PABHOYCKOPEHHOTO
JBIDKEHUS Ha MalluHe ATBY/a U ONpeAeieHHIo yckopeHus. Llenbto Bropoi yactu paboThl

- F
ABIIIETCS TpoBepKa BTOporo 3akoHa HeioToHa |a=—|. IlpoBoautcsa ob6paboTka
m

pe3yabTaTOB SKCIEPUMEHTA.
KoHTpoabHbIE BOIPOCH! K IaHHOU JIa00paTOpHOU padore:

1) CdopmynupoBaTh 3akoHbl Hpl0TOHA.

2) IloHatue o MaTepHaIbHOM TOUKE.
3) Ilyts u nepemenienne. CKOpocTh, €€ BEIUYMHA U HAIIPABICHHE.
4) VYckopenue. 3aKOHBI TyTH U1 PABHOYCKOPEHHOTO M pABHOMEPHOTO JIBUYKEHUSI.
5) Or kakux (hakTOpOB 3aBUCUT yCKOpeHHEe?

OIMTPEAEJIEHUE KOSODOUILIMEHTA BA3KOCTHU XUAKOCTU METO/I0OM CTOKCA

Jns onpeneneHust kodp@uimeHTa BA3KOCTH MpeJlaraercst ucnoib3oBath meron CTokca,
KOTOpBI OCHOBAaH Ha JIBWKEHUU Tena cdepudeckoid (HOpMbl B HCCIAEAYEMOM KUAKOCTU
(TMuepuH M KacTopoBoe Macio). Jis 1aHHOM pa®oThl MpoBOAUTCS 00paboTKa U3MEPEHUN U
MOJIy4YeHHbIE 3HaYeHUS KO3(PPUIeHTa BA3KOCTH CPABHUBAIOTCS C TAOIMYHBIMU 3HAUECHUSIMHU.
KoHTposbHbIE BOOPOCH! K JIaHHOH JIabOpaTopHOU paboTe:

1) ®opmymna HeroToHA /1715 BSI3KOCTH.

P 2) Koodpduiment Baskoctn. PU3MYecKuii CMBICIT KOIP(UIMEHTA BAZKOCTH.

3) Enunune! uaMepeHus BI3KOCTH.

4) Mertoxa Crokca. BeiBoa pacueTHoii Gopmybl.

5) Meronb! onpenenenus ko duirenTa BI3KOCTH.




OIMPEAEJIEHME TEPMHUYECKOI'O KOO®DOUIIMEHTA JABJIEHWUA BO3AY XA TTP1
I[HoMomu BO3AYIIHOI'O TEPMOMETPA

PaGorta nocasieHa W3y4eHHIO CBOMCTB MJI€ATbHOIO Ta3a, a TaKKe MO3BOJISET
HaiiTu TepMmuyeckuii kKod(hduimeHT naBieHuss Bo3ayxa CTYAEHTBI Takke
JOJKHBI TIO3HAKOMHUTBCA C  YCTPOMCTBOM BO3AYIIHOTO TEPMOMETpa, C
MOMOIIIBI0 KOTOPOTO MPOU3BOAUTCS U3MEPEHNE JTaHHOIN BETMYMHBI.
KoHTposabHble BONPOCH K JaHHOU J1a0opaTOpHOi paboTe:

1) Kako#i ra3 Ha3pIBaeTcs UACAIbHBIM?

2) M3onporecchl, X ypaBHEHUS U Tpaduky.

3) Uro Ha3bpIBaeTCSI TEPMHUYECKUM KOIPPHUIMEHTOM [aBJICHUS, KAKOB €ro
(buzmveckuii cMbICiI?

4) KakoB npuHIHI paboTel MaHOMETpA?

5) KakoB MOJIEKYyJISIPHO-KHHETUYECKHH CMBICT JaBJICHHS H aOCOIIOTHON

TeMIiepaTypbl?

OITPEJEJIEHUE KODOOUITUEHTA JIMHEMHOI'O
PACILIMPEHNSA TBEP/bIX TEJI
M3BecTHO, YTO MNpH HArpEeBaHUM Tejla YBEJIWYMBAIOT CBOM
00beM, T.€. TMPOUCXOJUT TEIUIOBOE paclIupeHue. ITO
CBUJIETEJILCTBYET O TOM, YTO C YBEJIMYEHUEM TEMIIEpaTyphl
CpeIHHME PACCTOSHUS MEXIy aTOMaMH, MOJIEKYJIaMH, HOHAMH
BO3PACTalOT. OTO SIBJIEHUE MOXHO OOBACHUTH HCXOIs W3
B3aMMOJICHCTBHS YacTHI] TeJa Apyr ¢ apyrom. KoiamuecTBeHHO
TEIUIOBOE pacuipeHue HPUHATO XapakTepu30BaTh
KOO(QQHUIUEHTOM JMHEHHOTO pPACHIMPEHHUS O, KOTOPBIA U
BBIUUCIIICTCSI B JAaHHOM paloTe Ais JBYX METAUIMYECKHUX
CTEpKHEH.
KoHTpobHbBIE BOIPOCH! K IaHHOM J1a00paTOpHON pabore:
1) Yro Ha3bIBaeTcs K03 duimeHToM TUHEHHOro (00BEMHOT0) pacIIupeHns?
2) W3zobpasure rpaduyecku 3aBUCUMOCTb MOTEHUIUAIBHON YHEPrHMHM B3aUMOJEHCTBUS JBYX
YaCTHUI] OT PACCTOSIHUS MEXy HUMH.
3) Ilpoananuzupyiite GU3NUECKYIO IPUUMHY TEIUIOBOTO PACIIMPEHUS TBEPBIX TeJl.
4) B uem BbIpaxkaeTcs aHU30TPONUS (PU3MUECKUX CBOMCTB TBEPIABIX Tel, KAaKOBBI €€
MPUYUHBI?

OINPEAEJIEHUE YUCIIA ®APAJIEA U 3APALA DJIEKTPOHA

BemiectBa, MoJieKynbl KOTOPBIX B pacTBOpE pacmajaroTcsl Ha HOHBI,
Ha3bIBAIOTCS  JJIEKTPOJIMTAMU. OJIEKTPUUYECKMH TOK B  DJIEKTPOJIUTAaX
00yCIIOBJIEH JIBUJKEHHEM HMOHOB TOJ JEHCTBHEM BHEIIHETO 3JIEKTPUUYECKOIO
noJist. ITpoxoxaeHne NocTOSHHOTO 3JIEKTPUUECKOT0 TOKA YEPE3 DIIEKTPOIUTHI
COMPOBOXKAAETCA BBIJIEJICHUEM COCTaBHBIX 4YacTe OJTHX BelIeCTB Ha
ANIEKTPOAAX. DTO SBJICHUE Ha3bIBaeTCs 3JEKTpoiu3oM. B naHHON pabore
MIPOTEKAET AEKTPOJIU3 PacTBOpa METHOTO Kyrnopoca. M3Mmepsisi Maccy kKaTona
710 JIEKTPOJIN3A U MIOCIIE HETO, BEIYUCIAIOT ynciao Papajes, a 3aTeM 3apsi] JIEKTPOHa.
KoHTpoabHble BONPOCH! K JaHHOU JIabopaTOpHOM paboTe:

1) TIpoBoaHUKH BTOPOTO poja (3IEKTPOIUTHI). MeXaHU3M MPOBOIUMOCTH

2) BIEKTPOJIUTOB. DIEKTPOIUTHUECKAS JUCCOLIUAIIHS.

3) Dnexrponus. ChopmyaupoBaTh U 10Ka3aTh 3akoHbI Dapajes 1 IEKTPOIn3a.

4) ®uzuueckuit cMmbica yucia Papanest ¥ ANEKTPOXUMHYECKOI0 SKBUBAJIEHTa BEILIECTBA.

5) Hanummute n 00bSICHUTE peaKMHU, IPOTEKAIOLINE Y aHOA U KaToa.
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4)

N3YYEHUE MOCTA YUTCTOHA
. Mocr VYurcToHa mNpegHa3HAd4eH Ui U3MEPEHHUS  CONPOTUBIICHUM.
Cobupaercsi 3neKTpUuUecKas CXema, COCTosIlas U3 peoxopnaa, Habopa
COIIPOTUBIICHUH, FaJIbBAHOMETPA, UICTOYHUKA IIOCTOSHHOI'O TOKA U Mara3uHa
G CONPOTUBIIEHUNA. W3MEpSIOT CONPOTUBIEHUSA MpPU IOCIEIO0BATEIBHOM H
" N napajieIbHOM COCMHEHUSX U TPOBEPSIOT JUIsl HUX pacdeTHbIe (POPMYJIbI.

K % o
2 KoHTpoiIsHBEIE BOIPOCH! K JIAHHOM J'Ia6ODaTODHOI/I pa60Te:

1). PazBerBnennsie nenu. [Ipasmina Kupxroda.

2). BeiBecTH yci0BuE paBHOBECHS MOCTa Y UTCTOHA.

3). [locnenoBareabHOE U MapaLIeNbHOE COCIMHEHHUE IPOBOAHUKOB.
4).IIpenmyniecTBa MOCTOBOM CXEMBI 110 CPABHEHUIO C METOJIOM aMIIepMETpa U BOJIBTMETPA.

5). IloueMy Ha peoxopjie BCerja MOKHO HaWTH Takyro Touky "J[" , moTeHIMan KOTOpol paBeH
MoTeHIMany B Touke E.

NCCIEAOBAHUE CTPYKTYPbI KPUCTAJIJIOB JIASEPHBIM U3JIYUHEHUEM

Llenpto nmaHHON pabOTHl SBISIETCS O3HAKOMIIGHHE C TNPUHIUAIIOM
paboThl ra3oBOro Jiaepa, M3yue€HUE HEKOTOPHIX AU(PPAKLUOHHBIX U
UHTEPPEPEHIIMOHHBIX SBICHUH C MOMOIIBIO JTa3epHOTO HM3ITyYCHHS.
PaboTa cocToUT M3 HECKONBbKUX YHNpPaXXHEHUMN: OIpelesieHUe JJIMHBI
BOJIHBI M3JIy4EHHsI TA30BOTO Jia3epa C IMOMOUIbIO AH(PPaKIUOHHON
peLIeTKH; pacyeT »JHepruu (OTOHA, U3IYYaeMOro  JIa3epoM;
oIpeziesieHUe paguyca YacTULl JIEUKOIOAMSL.
KoHTpoabHbIE BOOPOCH! K JIaHHOH JIabopaTopHOH paboTe:
1) KakoBbl ¢u3mueckue MTPUHIUIBI PaOOTBl ONTHYECKUX
o) KBaHTOBBIX T'€HEPAaTOPOB?
2) W3 kakux OCHOBHBIX YacTel COCTOMT Jla3ep, UX Ha3HAUYEHUs?
3) KakoBbl cBoiiCTBa J1a3epHOIO U3ITY4EHUS?
OObscHUTE W3MEHEHHE JAUQPPAKIMOHHOW KapTHHBI IMPH BpaIIEHUH PEUIeTOK JApYyT
OTHOCHUTEIIBHO Jipyra?
5) JlroMuHecUeHI s, BUIbI TIOMUHECIICHITIH.

NCCIIEJOBAHME CIIEKTPOB UCITY CKAHUA U ITOI'JIOIEHW A CIITEKTPOCKOIIOM

JlanHas paOoTa HarpaBlieHa Ha M3y4eHHE JAUCIEPCUU CBETA.
m B Heill wu3ydaercs yCTpOHCTBO M HPHUHLMII pabOTHI

Rty Fosss CIIEKTPOCKOIIA, MPOU3BOAUTCA TIPaJIyUpPOBKa CIEKTPOCKOIA
[ - “S55 1[I0 M3BECTHBIM JUIMHAM BOJIH JIMHEIYATOrO CIIEKTPa PTYTH, a
I S | Y 'JHN'\J 3aTe€M HCCIICIYIOTCS CIEKTPhI MCIYCKAHHS M IMOTJIOMICHHUS,
|5 0] ! ) [

“ Bl . | KOTOpBIE MONYYAIOTCS C MOMOIIBbIO PTYTHOW, HEOHOBOM H
‘ 350 400 450 500 ':‘VS’L«;:J’Q’"‘ 650 700 750 800 8 0‘ J—IaMHBI HaKaHHBaHHH,

KoHTpoJIbHEIE BOIIPOCKHI K JAHHOH Ja00paTopHOM padoTe:
1) Yro takoe aucnepcus ceera? HopmanbHas 1 aHOMallbHAsL TUCTIEPCHSL.
2) TlepeuncnuTh BUABI TUCIIEPCUOHHBIX CIEKTPOB. [laTh ompeneneHusi CHEKTpa W3IYYSHUS U
CHEKTpa MOTJIOIICHHS BEIIECTBA.
3) B ueM cocTOHUT KOJIMYECTBEHHBIN U KaU€CTBEHHBIN aHAIN3 BelecTBa?
4) 511 94ero mMpuMEHSIOTCSL CIEKTPOCKOI, CIIEKTporpad 1 MOHOXpoMaTop?




N3YUYEHUE BHEITHET'O ®OTOO®PEKTA

Llenpto maHHOW pabOTHI SABISIETCS SKCIEPUMEHTAIBHOE MOCTPOCHHE
BOJIbTAMIICPHBIX ~XapPaKTEPUCTUK (HOTORJIEMEHTAa TPU BHEIICHEM
dotoapdexkre I pa3HbIX  CBETOQUIBTPOB,  ONpEICICHUE
noctosiHHOM [1anka 1 paboThI BEIXO/Ia 3JIEKTPOHA (OTORIEMEHTA.
KoHTposbHBIE BOIPOCHI K JIAaHHOU JIA00PaTOPHO padoTe:

: 1) ChopmynmpoBath 3aK0HBI BHEITHETO (hoTOAPdeKTa.

P ’ 2) 3anucath ypaBHeHUe DHHIITEHHA 11l poTodrddexra.

3) Uro takoe KpacHas rpanuna ¢porodddexra?

4) Uto Takoe 3a1epKUBAIOIINIA TOTEHITAAT?

5) Uto Ha3biBaeTcs pabOTOH BBIXO/A AIIEKTPOHA U3 BellecTBa?

6) UeM OTIMYAIOTCS MEXKIY COOOI BOJIBTaMIIEPHBIC XapaKTEPUCTUKH (OTOIIIEMEHTA, ITOJTyYCHHBIC
P €0 0OJyYEHUU CBETOM PA3IMYHBIX JJTUH

4.4 CamocTrosiTe/IbHOE H3y4YeHHe Pa3/1es10B JUCHUIINHBI

No No Koin-Bo
Bonpocsl, BBIHOCHMBIE Ha CAMOCTOSITENIbHOE H3yUEHUE
Bonpoca | Paznmena 4acoB

1 2 3 4

1 1 Mexanunueckoe nBukeHue. OTHOCUTENBHOCTD JABMKeHUs. CucteMa )
orcuera. KoopanuaTtHas v BeKTopHast popMa ONMCaHus ABYKEHHUSL.

2 1 3BYyKOBbIE BOJHBL. YIbTpa3ByK. MHbpasByk. Dddekt Jomnepa 2

3 2 Omnpenenenne NOCTOSHHOW ABOrajipo 2

4 ) JnmrHa cBoOOAHOTO MpoOera MOJIEKYJIbl U CPETHEE YUCIIO 2
CTOJIKHOBEHUH

S 2 BuyTpeHHsI sHeprus peaabHOro rasa. 2

6 2 Dddext Jxoynsa-Tomcona. CxKeHHE Ta30B 2

7 ) JlaBneHue noj U30THYTOM MOBEPXHOCTHIO KUAKOCTH. Dopmyna )
Jlannaca. KanwsuisipHble siBeHUs

8 2 JledekThl B KpucTamiax 2

9 ) CyOnumarusi, TUTaBJICHUE U KPUCTAITU3AIMS TBEPABIX TEJL. )
AmopodHble Tena

10 Pacuer HanpsKE€HHOCTH 3JIEKTPUUECKOTO MOJIsl HA OCH JMIOJSA U Ha )

3 MPSIMOM NEPHEHANKYIIIPHON OCH TUTIOJSL.
11 [Ipumenenne teopemsl ['aycca s pacdera HanpsLKEHHOCTH MOJIA
3 PaBHOMEPHO 3apsUKEHHOM C(EpPUYECKON MOBEPXHOCTH, PABHOMEPHO | 2

3apsSKEHHOT0 OECKOHEYHOTO LIUIIH/IPA.

12 3 CerHeToaIeKTpUKH, UX CBOMCTBA U IPUMEHEHHUE. 2

13 3 ConpoTuBieHHe MPOBOAHUKOB H HX COCAUHCHHE. 3aBHCHMOCTH | o
COTIPOTUBIICHUS IIPOBO/IHUKOB oT TEeMITepaTyphI.

14 3 Peoxopaneiit MOCT YHHCTOHA. 2
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15 PaboTa BbIX0/1a 3IEKTPOHOB U3 METAIOB. TepMO3IEeKTPOHHAsS
3 smuccusi. KoHTakTHas pa3HOCTh MOTEHIIUAIOB. 2
TepModIeKTpHYCSCKUE SIBICHUS M MX IPUMCHCHHUE.
16 3 [TonynmpOBOAHUKOBEIM MO/, TPUOMA, TPAH3UCTOP HHTETPAIBHBIE | o
CXEMBEL..
17 Buael camocTosITENBHOrO Ta3oBOro paspsiaa. Tierolmui, JyroBou, )
3 HUCKPOBOM U JyTOBOW pa3psijibl.
18 na- 1 rmapamargetusm. eppoMarieTHKN U UX CBOMCTBA.
3
19 3 ToK IIp 3aMBIKAHUU U PA3MbBIKAHUH LICTIH. 2
20 3 Onpenenenue yAeIbHOTO 3aps/ia MOJOKHUTEIbHBIX MOHOB. Macc — b
criekTporpadsl.
21 TexHUUeckne NpUMEHEHHUS SIEKTPOIN3a.
3
22 4 Ontuyeckue mpuOOpsl. AGeppannu ONTHYECKUX CUCTEM.
23 OnreiTel 3o n MaiikenbcoHa 10 OIPEAEIICHUIO CKOPOCTH CBETA.
4 2
24 4 Meroasl HaOmomeHus uHTepdepeHIMu cBeTa. [IpumeHeHue )
uHTep(EPEHINH CBETA.
25 4 Bunn moMuHeceHIu. 1

S OueHo4Hble cpeACTBa [JIsl TeKYLIero KOHTPOJIA YCIeBAeMOCTH H IPOMEKYTOYHOM
aTTecTaluM

@DopMBI KOHTPOJI TEKYILIUX, IPOMEXYTOUHBIX M WTOTOBBIX 3HAHWM CTYIEHTOB IO JUCLUIUIMHE
OTIPE/IEIISIOTCA B COOTBETCTBUU C Y4E€OHBIM IJITAHOM 00pa30BaTEIbHOM MPOTrpaMMbl U B COOTBETCTBUU C
neictyromuM [lonoxxeHuem o 0anbHO - PEUTHHIOBOM cHCTEME OLIEHKHU ycrieBaeMocTH cTyaeHToB KbI'Y.

Ot oOyuarouxcs TpeOyeTcsl TIOCElIeHWe 3aHATUH, BBINOJIHEHHE J1a0OopaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEH/I0BAaHHOM JIUTEPATYPOH.

[Tpu arrecTanuu 0O0y4YarOIIMXCSl OLEHUBAETCS KAaueCTBO pabOThl Ha 3aHATUAX (YMEHHE BECTH
JMCKYCCHIO, CIIOCOOHOCTb YETKO M EMKO (OpPMYJIHMPOBaTh CBOM MBICIH), YPOBEHb IOATOTOBKU K
CaMOCTOSITEJIbHOM ~ JIeATENIbHOCTH, KaueCTBO  BBIIIOJHEHUS 3aJaHuil  (mpe3eHTauuid, JO0KJIaJl0B,
BBINOJIHEHUE JTa00paTOPHBIX PabOT U Ip.).

Bomnpocsl 1151 1 KOJLUIOKBHYMA.

1. Cucrema oTcuera. HyTL, NepeMCIICHUC, CKOPOCTb, YCKOPCHHUC IIPpU PaBHOICPCMCHHOM
HpSIMOJ'II/IHeI\/’IHOM JABHXCHUU.

2. KuHemaTuka BpallaTelIbHOIO [BIKEHMS. YTOJl IIOBOpPOTa, YIJIOBas CKOPOCTh, YIJIOBOE
YCKOPEHHME U UX CBS3b C TMHEHHBIMHU XapaKTePUCTUKAMHU.

3. Jlunamuka matepuanbHoi Touku. [loHaTHE Maccsl, cuibl. 3akoHb! HproTOHA.

4. Cunbl B MEXaHHKE (CUJIa TPEHHUS, TIKECTH, YIIPYTOCTH).

5. 3akoH BcemupHoro Tarorenus. KocMuueckue CKOpocTH.

6. IlonsaTue 3amMkHYTOM cucTeMbl. IMIynbc MaTepUAIBHONM TOYKH, MEXaHUYECKON CHCTEMBI. 3aKOH

COXPaHEHHUsI UMITYJIbCA.
7. Pabora. Mommuocts. KIIJI. Kunernueckas u mnoTeHIMallbHas SHEPruU. 3aKOH COXpPaHEHHS
DHEPIHUH.
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8. MowmeHT cuibl. MOMEHT UMIysbca. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA.

9. OCHOBHOE ypaBHEHHE TMHAMUKHU BPAIIATEIIbHOTO ABWKEHUA. MOMEHT MHEPIIUH.

10. MomenT unepuuu. Teopema IlITeitnepa. I'upockonsl.

11. Kunetnuaeckas 3Heprus BpamieHus. Pabota, coBepiaemasi mpy BpalieHUH Tea..

12. CpoiicTBa xuakocTel u raszoB. I'mapocratuueckoe aasiieHue. 3akoHbl Ilackansg, Apxumena.
YcnoBus naBaHus Ted.

13. CranmoHapHOe TeUeHUE UACaTIbHON KUAKOCTU. Y paBHEHUE BepHyIu U ciecTBUsL U3 HETO.

14. Bs3koctb. JlamuHapHOe U TypOyJICHTHOE TeUeHHE XUAKOCTH. Yncio PeliHonbaca.

15. Onpenenenue Bsazkoctu metogoM Crokca.

16. MexaHnn4eckre KoJaeOaHus U MX XapaKTePUCTHKH.

17. l'apmonnveckuit ocunistop. IpyKuHHbIH, GU3MYECKU 1 MATEeMaTHYECKUI MasTHUKH.

18. Yopyrue BOJHBL. YpaBHEHHE OCTyIIeH BOJHBI. 3€MIICTPSCEHUS: TMPUUYUHBI, IOCIEICTBUS,
IIPOTHO3.

19. UnTepdepenius BoiaH. CTosiune BOJIHBL. 3BYK, HH(PPa3BYK, yIbTPa3BYK.

20. CTaTUCTHUUECKUH M TEPMOJMHAMUYECKHI METO/bl MCCIEN0BAHUS CHUCTEMbl MHOIMX YacCTHII.
OcnoBnble nosoxkenust MKT cTtpoenus BemiecTsa.

21. [lonsitue moust BemectBa. Konuectso Bemecta. MossipHast Macca, Macca OJHOM YacCTHUIIbI.

22. UneanbHslii raz. OcHoBHoe ypaBHeHrne MKT uneanbHoro rasa.

23. YpaBHEHUE COCTOSIHUS HJIealbHOIO ras3a. M3omnporieccsl.

24. bapometpuueckas ¢popmyna. Pacnpenenenue bonbimana.

25. Iuddyzus. 3axon @uka. Koappunuent nuddysun.

26. TenmonpoBogHOCTh. 3akoH Dypre. KoadduimeHnt TennonpoBoaHOCTH.

Bsizkocth. Ypasuenue Herotona. KoapuimeHT BI3KOCTH.

27. IlepBoe Hauano TepMOoAUMHAMUKH. BHyTpeHHss sHeprus. PaboTa B TepMoIuHAMUKe.

28. TenoeMKoCTh ra30B. Y paBHeHHe Maiiepa.

29. Yucno creneneir cBobozbl. 3akoH bonbliMaHa O paBHOMEPHOM paclpeiesieHUd SHEPrHH IO
CTETICHSIM CBOOO/IBI.

30. IIpumeHeHue nepBOro Hayajla TEPMOJIMHAMMKHU K U30IPOLECCaM.

31. Anmnabaruueckuii mporecc. YpasHenue [lyaccona.

32. O6paTtumMble U HeOOpaTUMBbIE MTpoLecchl. DHTponus. Bropoe Hauano TepMOAMHAMUKHY.

33. Tennosslie nuratenu. Lukn Kapuo. KIIJ[ TeroBoit mamuael. OXpaHa OKpysKarole cpebl.

34. PeanbHble ra3el. YpaBHeHue Ban-nep-Baansca. M30Tepmbl peanbHOro rasa.

35. BHyTpeHHsis1 sHeprus peanbHoro raza. Cxuxenue ra3oB. Iddekrt Jxoyns — TomcoHa.

36. Tepable Tena. AMopdHbIe U KpUcTaluTHueckue Tena. [lomumepsl u okpyxatomias cpesa.

37. Tumnpl KpUCTATNINYECKUX TBEPBIX TEIl.

38. leexThl B KpuCTAILIAX.

Bonpocs! 1u1s1 2 KOLIIOKBHYMA
1.3aKk0H coxpaHeHHUst IEKTPUUIECKOro 3apsiaa. 3akoH Kymona.
2. HanpsikeHHOCTB nekTpudeckoro nosst. [punnun cynepnosunun. [lone qumoss.
3. IlpoBomHMKM U JUAJIEKTPUKH B dyeKTpocTtatmdeckoMm moje. KonaeHcatopel. EmkocThb
KOHJICHCATOPOB.
4. Dnextpuuecknii Tok. Cuna toka. Croponnue cuibl. DJIC. 3akon Oma aia ydacTKa e U JUIs
3aMKHYTOM LIETIH, COAEPKAIIET0 UCTOYHUK TOKA.
5. 3axon Owma u [xoyns-Jlenna B unterpaibHoi U nuddepennuanbHoi popmax.
6. ConpoTuBieHHE TIPOBOJHUKOB M HMX COEIMHEHHA. 3aBUCUMOCTb OT TEMIIEPATypBhl.
CBepXIIpOBOANMOCTb.
7. IIpoBogumocTh B MeTailIax. TepMO3JIEKTPOHHAS IMUCCHSL. AIEKTPOBAKYYMHBIN THOJ.
8. [IpaBuia Kupxroda. PaBHOBeCHBI MOCT YHUHCTOHA.
9. [IlpoBogumocth B moaynpoBogHukax. CoOcTBeHHass W TNpPUMECHas I[POBOAUMOCTb.
[TonynpOBOAHUKOBBIN THO/I.
10. Dnexrponus. [IpoBoauMocTs B 3nekTponuTax. 3akoH Papanes.
11. Maruutnoe nionie. 3akoH bruo-Caapa-Jlamiaca.
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8.

9

12. BzaumoselicTBre napauielibHbIX TOKOB. 3aKOH AMIiepa.

13. JIBmwxeHue 3apsHKCHHBIX YacTHI] B MarHUTHOM Tiosie. Cuna JlopeHnia.

14. DnexrpomarauTtHas nHAyKIus. 3akoH @apanes. [Ipasuiio Jlenna.

15. Maruertuku. /lua-, napa-, heppomaraetuku. [ umoreza Ammepa.

16. UunykTuBHOCTH. DHEprus MarHuTHOTO o, Camounayknwus. Tpancdopmarop.

17. Ilepemennslii Tok. 3akoH OMa 171 TEPEMEHHOTO TOKA.

18. Konebarenbubiii koHTYp. CBOOOAHBIE TapMOHWYECKHE KoyeOaHus B KoHType. Dopmyia
TomcoHa.

19. [lIxana DneKTpoMarHUTHBIX BOJIH. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

Bonpocs! 3 ko/L1I0KBHYyMA.
OcHOBHBIE 3aKOHBI T€OMETPUYECKOMN ONTHUKH.
Ontuueckue npubopsl. Jluaza. @opmyna TOHKOW nHH3BL [locTpoeHHe M300paKeHUl B TOHKOU
JIMH3E.
®ortometpusi. OcHOBHBIE (POTOMETPUUECKHE BEIMUUHEL.
Wutepdepeniys cBeta. YCI0BUS MakCHMyMa M MUHMMyMa MHTepdepeHIuu cBera. [Ipumenenue
UHTEPEPEHITHH.
Hudpakus ceera. [punmun [oiirenca - @penens. Meroa 300 Openens.
Hucnepcus ceera. Bunpl ciektpoB usinydeHns. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAJIM3.
[Tornomenue cera. 3akoH byrepa. CriekTpsl H3JIydeHUs U MOMJIOIMIEHHs KaK METOJl OTPa)KaTeJIbHOM
CIOCOOHOCTH TI0YB, JUATHOCTHKA 3arPS3HEHHBIX HE(THIO MTOYB.
ITonsspuzanus ceera. Bunpl nonsgpusanuu. 3akoH Manroca.
OnTuyecku akTUBHbIE BemlecTBa. CaxapuMeTpsl.

10. MckyccTBenHas ontuyeckas aHuzoTponus. Dpdext Keppa.
11. XapaktepucTuky TeIuioBoro uanydeHus. 3akoH Kupxroga. 3akonsl Credana — Bompumana u

cMetenus Buna. @opmynsl Panes — J[»xunca, Buna u [1nanka.

12. 3akonsr poTodrdhdekra. YpapHenne DitamreiiHa st porodddexra. [Ipumenenne Gporoaddexra.
13. Ctpoenue aroma. OnbiTsl Pezepdopaa mo paccesnuio anbda - YaCTHII.
14. TloctynaTtsl bopa. DkcnepuMeHTanbHOE J10Ka3aTeIbCTBO JAUCKPETHOCTH 3HEPIETUUYECKUX YPOBHEM

atoma (ombITel dpanka u I'epua).

15. DnemenTapHasi Teopusi aToMa Bojiopoja 1o bopy

16. Pa3mep, cocTtaB u 3apsiy aTOMHOTO si/Ipa.

17. ledbekt Maccel 1 SHEPTUS CBSI3U A1ep. S IepHbIE CUIIBI U UX CBOMCTBA.
18. PagnoakTHBHOE U3IIYy4EHHUE U €T0 BUBL.

19. Knaccel a5ieMeHTapHbIX YaCTHI] M BUJBI UX B3aHMMOJICHCTBHIA.

Tunot mecmoeguix 3a0anuil

PaBHOMepHOC ABUIKCHUC 1TO OKPYKHOCTH ONIPCHCIISACTCA YCIIOBUEM

a, =0,a, =0
a, =0,a, = const
a, =const,a, =0

a, =const,a, #0

3aBHCHMOCTB ITYTH OT BPEMEHH JUIS MPSAMOIMHEHHO JBUIKYIIErocs Teaa umeeT Bua S = 2¢ + 3t ( Bce
BenuuuHbl 1anbl B CU). Yckopenue Tena yepes 2 cek 6y/eT paBHO [M/c” ]

6

38

30

24

MaTCpI/IaJ'IBHaSI TOYKa BpalacTCA paBHO3aMCIJICHHO IO OKPYKHOCTU IIPOTHUB 4acoOBOMU CTPCIJIKH.
YCKOpeHI/IC IIpU 5TOM HAIIPABJICHO BOOJIb
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W N =

4
3aBHCHMOCTB yIJIa TIOBOPOTA OT BpEMEHH JUIsS BPAIAIOIIErocs Tejla UMeeT B ¢ =442t +2¢° (Bce
BenuuuHbl 1anbl B CU). Panuyc Bpamenus tena 10 cm. HopmanibHOE yeKOpeHHE K KOHILY BTOPOt
CeKyHJIbl paBHO [M/ ¢’ ]
10
16
100
1000
[Ipu yBenuueHuu B 4 pa3a Macchl TeJa, CKOJB3SIIEr0 0 TOPU30HTAIBLHOM MOBEPXHOCTH, CHIIA TPEHUS
yBeJIMUUTCS B 4 pa3a
yBeanuurcs B 16 pa3
YMEHbBIIUTCS B 4 pa3a
yMeHbIUTCA B 16 pas

6. Ilpu yBenmmueHUM Macchl OJJHOTO U3 TeJ B 4 pa3a M yBEJIMYEHUH PACCTOSIHUSA MEXy HUMU B 2 pa3a
CHJIa TATOTEHUs
YBEJIMUUTCS B 2 pas3a
yBeJIMUUTCS B 4 pa3a
YMEHBIINTCS B 2 pas3a
HE U3MEHUTCS

3aBUCHMOCTD HUMITYJIbCa OT BPEMCHU JIsA pr[MOJ'IHHGfIHO ABVDKYHICTOCH TEJIa MPCACTaBJICHA Ha

rpaduxe.
P

t 7
3aBHCUMOCTbH PaBHOJICHCTBYIONIECH CUJIbI OT BPEMEHU UMEET BH/]T
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v

8. ypaBHeHI/IC JBHMXXCHUMA TCJIA I10 HAKJIOHHOH IIJIOCKOCTH HMEET Bung I+ mg sin o — Hmg Coso = 0.

JlaHHO€ TeJl0 IBMIKETCS 10 MIIOCKOCTH -
N =
o8
PaBHOMEPHO BHHU3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3

PaBHOYCKOPEHHO BBEPX

=l

9. Jlns aOcoOTHO HEYIPYTOro yiapa BbIITOJIHSIETCS
TOJIBKO 3aKOH COXPaHEHHs UMITYJIbCa
TOJIBKO 3aKOH COXPaHEHHs KHHETHYECKOW YHEPTUU
3aKOHBI COXPAaHEHUS UMITYJIbCA U KHHETHYECKOM SHeprun
HC BBITIOJIHATOTCA 3aKOHBI COXPaHCHHUA UMITYJIbCa U KHHETHYECKOM OHECPTrUn

10. Kunetnueckast sHeprus Tejla Ipy yBEJIMUEHUU CKOPOCTH Tena B 4 pasa
YBEJIMUYUTCS B 2 pa3a
yBEIUUUTCS B 4 paza
yBEJIMUYUTCS B 8 pa3
yBeJIMUYUTCS B 16 pa3
11. IlorenuumanbHas sHEPTUs NPYKUHBI s)kecTKOCThI0 80 H/M cxxaToii Ha 5 cMm Oyzer paBHa [[]x]
40
0,01
0,1
400

12. YcnoBue naBaHus Tela B KUJIKOCTHU OIIPECACIIACTCA
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13.

14.

15.

16.

17.

18.

19.

20.

00BEMOM Te1a
Maccou Teia
dbopMoii u Maccoii Tena
COOTHOIIEHUEM IUIOTHOCTEN TeNIa U KUIKOCTH
VYpaBHEHHE HEPA3PBIBHOCTHU JJIs1 HECKUMAEMOM KHUIKOCTH UMEET BU]I

S
— =const
v

2

P+p21) = const

S -v=const

P+pgh+pu = const

[Tpu nepexozae BobI U3 OJTHOW TPYOBI B APYTYIO, IHAMETP KOTOPOH B 2 pa3a MEHBbIIE, CKOPOCTh
TEYCHUS
yMEHbIlIaeTcs B 2 pas3a
yMeEHbIIaeTcs B 4 pasza
YBEJIMYUBAETCS B 2 pas3a
yBEJIMUYUBaETCs B 4 pasza
[Ipu yBenuueHuu macchbl Ipy3a Npy>KMHHOTO MasiTHUKA B 4 pa3a, eproj
yMeHbIlaercs B 4 pasza
yMeHbIlIaeTcs B 2 pa3a
yBEJIMUYUBaEeTCs B 4 pasa
YBEJIMYUBAETCS B 2 pas3a
MakcumasnbHasi CKOpOCTbh TAPMOHUYECKUX KOJeOaHUi paBHA

[Aa)
o'
4
fro]
[Ipu yBenuueHuu 4acToThl KoJieOaHH B 2 pa3a MoJIHAs SHEPTUsl MaTepUaIbHON TOUKH,
COBepLIaroIIel TapMOHHYECKUE KoJIeOaH s
yMeHblIlaercs B 4 paza
yMEHbILIaeTcs B 2 pas3a
yBeJIMYUBaeTcs B 4 pasza
YBEJIMUUBAETCS B 2 pasza
OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS
HepeHoc YacThll 0e3 mepeHoca SHepruu
IEPEHOC HEepruu 0e3 nepeHoca YacTUIl

MEePEHOC, KaK YacCTHL], TAK U IHEPTUU
CBs13b MEX]y IJTMHOM BOJIHBI U CKOPOCTBIO €€ PacIpOCTPAHECHUSI BBIpaXKaeTcs: (hOpMYIIoi

A=v-v
A=v-T
1=2
T
A=2vv

PaccrosiHne Mex 1y COCeTHUMH y3JIaMU CTOSTYEH BOJIHBI PABHO

YRS
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(SRS

24
21. CBsi3b MKy SHEPTUEH U UMITYJIbCOM PEISITUBUCTCKOM YaCTULIBI UMEET BUJL

E = \/mzc4 + p202

E = pc
E =.\m’c* + p’c’
E=pv
22. OCHOBHOM 3aKOH PEISTUBUCTCKOM TMHAMUKU UMEET BU/T
- -
F=mja
N
pod__muv
dt \J1-v?/c?
5
- dm,v
F=—9"
dt

F

N
mg, U
J1-0?/c?
23. Macca aBuxKylieicst 4acTUIbI BABOE OO0JIBIIE MACCHI IOKOSI IPU CKOPOCTHU YaCTHUIIbI PaBHOU
3

—C

24. Ecny oiMH U3 ABYX TOYEUYHBIX 3aps10B YBEJIMYUTH B 2 pa3a, YTOOBI CUIIa KYJIOHOBCKOTO
B3aMMOJEICTBHS OCTANIACh TOCTOSHHOM, PACCTOSTHUE MEXKy HUMU Hall0
YBEJIMYUTH B 2 pa3a
YMEHBILINUTSH B 2 pa3a

YBEJIMUYUTH B J2 pasa
YMEHBIINTH B V2 pasa
25. HampspkeHHOCTD 3JIEKTPHUUECKOT0 MOJIs U3MEPSIOT C MMOMOIIIBIO TPOOHOTO 3apsaa ¢, . Ecnu Benuuuny
POOHOTO 3apsAa YMEHBIINUTh B pa3, TO MOAYJIb HANPSKEHHOCTH U3MEPSAEMOTO MO
HE U3MEHUTCS

YBCJIUYHUTCA B N pa3
YMCHBIINUTCA B N pa3

YBEIUUUTCS B 11° pa3
26. ConpoTHBIIEHUE YUaCTKa LETIH 4B, MPeACTaBICHHOIO HA PUCYHKE, TJ1€ KA/ pE3UCTOP

R =30 Om, pasHo [Owm]
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A R B
® —
R
1
1
40
50
75
120

27. JJamnouka BK;ItOUeHa B ceTh ¢ HanpsbkeHueM 200 B u nponyckaet Tok 0,5 A. 3a 2 yaca namnoyka
MOTPeOIIAET YIHEPTUIO PABHYIO [ﬂgfc]
200
10°
360-10°
720-10°
28. Bropoe npaBmiio Kupxroda umeer By

> IR =0

ZIiRi = const
DY IR =) ¢,
i k
> IR =) IR,
i k

29. HanpskeHHOCTh MAarHUTHOTO TIOJIS B IIEHTPE KPYTOBOTO BUTKA paanycoM 10cM, Mo KOTOPOMY TedYeT
TOK 1A, paBHa [A/m]
8

10

30. B n1ByX mapaienbHbIX ApYT ApYTY IPOBOJHUKAX TOK TEUET B MPOTHUBOIOJIOKHBIX HAIIPABICHUSX.
[IpoBonHMKH
MPUTITUBAIOTCS
OTTaJIKUBAIOTCS
HE B3aUMOJIEUCTBYIO APYT C APYTOM
[IOBOPAYMBAIOTCS B OJJHOM HaIpaBJICHUU

31. Ha pucynke n300pa>keHbl CEYeHHS IBYX JUIMHHBIX MMapauleIbHBIX IPOBOJHUKOB C TOKaMH, IPUYEM
1, =21, . Uanykuus pe3yabTUPYIOMEr0 MArHUTHOTO MOJIS paBHA HYJIIO B HEKOTOPOU TOYKE
WHTEpBaJa

18
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32. Burok IIpoBOAa HAXOJUTCA B MAarHUTHOM I10JIC, IIEPIICHAUKYIIAPHOM ILIOCKOCTH BUTKa, U CBOMMU
KOHIIAMH 3aMKHYT Ha aMIICPMCETP. MarxauTtHas WHAYKIHUA TOJIA MCHACTCA C TCHCHHUEM BPEMCHU
COrJj1aCHO rpa(l)I/IKy. AMnepMeTp IMOKAXET HAJIMYHNEC DJICKTPUUICCKOTO TOKa B MOMCHT BPECMCHHU

B A

or0molc
orl go3c
or3mo4c
or0ngo4dc

33. Ilpu yMeHbIIEHUN MAaTHUTHOW UHAYKLINHU B 3 paza 00beMHasi INIOTHOCTh SHEPTUH MAarHUTHOTO MOJIS
yBEJIMUYUTCS B 3 pas3a
YMEHbIINUTCSA B 3 paza
yYMEHbIIUTCS B 9 pa3
yBeIMUUTCS B 9 pa3

34. BemecTtBo, 06s1afjatoniee ClIOHTAHHON HAMarHH4eHHOCThIO B OTCYTCTBUM BHEITHETO MarHUTHOTO
OIS, 3TO
AnaMaroHeTuk
napaMarHeTHK
(heppoMarueTuk
TUDIICKTPUK

35. Ha pucynke npezacraBieHa neTis rucrepesuca peppomarneruka. KospuutusHoi cuie
COOTBETCTBYIOT TOUKH
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36.

37.

38.

39.

(8

On2
Onl
lu4
3ub
KonebaTenbHbli KOHTYp COCTOUT U3 KOH/IEHCATOpa 3JIEKTPOEMKOCThIO0 C 1 KaTylIKH
MHAYKTUBHOCTBIO L. EciM 3eKTpoeMKOCTh KOHIeHCaTOpa U HHAYKTUBHOCTh KaTYIIKH YBEIUYUINChH
B 3 paza, TO Nepuoj CBOOOIHBIX 3JIEKTPOMATHUTHBIX KOJIEOAHUN B 3TOM KOHTYpe
yBEIMUUTCS B 3 paza
YMEHbBIIUTCSA B 3 pa3a
yBeIMuuTCs B 9 paza
HE U3MEHUTCS
K nocnenoBarenbHO COEIMHEHHBIM PE3UCTOPY, KOHIEHCATOPY U KaTYIIKE I10AaHO ITEPEMEHHOE

nHanpspkenue U. Eciu mageHune HanpsikeHHs Ha pe3ucTope Up=0B ,HaKarymke ~ L~ U
=2B

KOHJIeHCcaTope Uc , To U paBHO [B]

~ D W N

[To yuacTky nenu conpoTuBIIeHHEM R TedeT nepeMeHHbIN TOK, MEHSIOINNCS 110 TAPMOHUYECKOMY
3aKoHy. Ecny yMeHpIINTE NEMCTBYIOLIEE HANIPSKEHHUE B 2 pa3a, a COIPOTUBIIEHUE YBEIUYUTS B 4
pas3a, TO MOIHOCTb HA 3TOM Y4acTKe

yMeHbIIUTCS B 16 pa3

YMEHbIIUTCS B 4 pa3a

yBEJIMUYUTCS B 4 pas3a

yBenuuuTcs B 16 pas

JUJ1st DTIEKTPOMAarHUTHBIX BOJH XapaKTEPHO SBJICHHE, KOTOPOE HE SIBJISIETCS OOIM CBOMCTBOM BOJIH
0001 PUPOIBI

IpEIOMIICHHE

MOJISIpU3aLUs

T paKIus

uHTephepeHIus

20
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40. B neKTpOMarHuTHOM BOJIHE, PACIPOCTPAHSIOIIEICS CO CKOPOCTHIO Y, MPOUCXOAAT KOJIeOaHuUs
- - - -

5
BEKTOPOB HAMPSHKEHHOCTEH anmekTpuueckoro nois £ u marauraoro mons H . Bexropel £, H u U
MIMEIOT B3aHMHYIO OPHEHTAIHIO

-

cl <
T

T
-
- -

- -
ST

- =
<l
c!l c
Ty L oc

T Ei

-

! M M M

cl

-

41. JIya AB mnpenomisiercs B Touke B u uzaer no nytu BC. Ecnu n, = const, a n, yBeIU4UBAETCS, TO

JIYyY IpCJIOMIISICTCA 11O ITYTU

W N =

4
42. SIneHue MOJIHOrO BHYTPEHHET 0 OTPaKEHUs Ha0JII01aeTCsl IPU YCIOBUU
n, >n,
n, <n,
n,=n,
n, <<n,
43. PaccTosiHuE OT MpeaMeTa /10 pacceuBarollelt IMH3bI 4 cM, pacCTOSIHUE OT JIMH3BI 10 M300pakeHus 2

cm. DOKyCHOE pacCcTOSTHUE JIMH3BI PaBHO [ cm]

Wlh Bjwa|—P
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44. BonHbI CTPOTO ONPEEICHHON U MOCTOSSHHOM YaCTOThI — 3TO
KOTE€PEHTHBIE BOJIHBI
MOHOXPOMaTHYECKHUE BOJHbI
rapMOHUYECKHE BOJIHBI
CTOSIYME BOJHBI

45. ]IBe KOTepEHTHBIE CBETOBBIE BOJHBI ¢ A=500HM TPHUXOAAT B HEKOTOPYIO TOUYKY MPOCTPAHCTBA C

pasHocThIO X012 2,25 mxm. PesynbraT nHTephEepeHIIun B 3TOH TOUKe OyeT
max 5 nopsiika
max 4 nopsiika
min 5 mopsaka
min 4 nopsaka

46. TIpoxoas uepes IUICHKY, 3eJICHBIH CBET IPU YMEHBIIEHUH TOJIIIMHBI TUIEHKA CTAHOBUTCS
KpacHbIM
HE N3MEHSETCS
(broIeTOBHIM
roiayObIM

47. Nudpakuus cBeTa— 3TO
HaJIO’)KEHHE KOT€PEHTHBIX BOJH B IPOCTPAHCTBE
oru0aHue CBETOBBIMU BOJTHAMH MPETISITCTBUI
paziioKEHUE CBETa B CIEKTP
YIIOpsIIOYEHHE KOJIeOaHUH CBETOBOTO BEKTOpA

48. Yncno mrpuxoB Ha 1 cv qUpakInOHHON PEMIETKH ¢ IEPHOJOM | MKm paBHO
10
100
1000
10000

49, Z[I/ICHepCI/IH Ha3bIBACTCsA HOpM&J’IBHOﬁ, €Clin MpU YMCHBIICHHU NIJIMHBI BOJIHBI A ToKa3zaTeib

MPpCIOMJIICHUSA
YBCINYNBACTCA
HE U3MCHACTCS
YMCHBIIACTCA

50. IHTEHCHBHOCTD CBETa, MPOILIEANIETO Yepe3 MOISIPU3aTOp U aHAIU3aTop OyAeT MaKkCUMAaIbHOM, €CIIH

YroJ MEXOYy OCAMHU IIOJIAPU3ATOpa U aHaIU3aTopa paBeH
00
30°
45°
60°

51. Ecnu cBeT magaeT Ha TpaHuUlly pas3zeiia IBYX IUIIEKTPUKOB, TO
OTpa>KEHHBIN U MPETIOMIIEHHBIN JTyYl YaCTUYHO MOJISPU30BaHbI
OTpa>XKEHHBII U MPEIOMIIEHHBIN Y4l HE MOJIIPU30BaHbI
OTpa>XEHHBII U MIPEIIOMIIEHHBIH JTy4d B3aMHO NEPIEHAUKYIISPHbI
OTpa>XKCHHBIIN U MPETIOMIIEHHBIH JTy4YH MIOCKOMOISPU30BAHbI

52. IIpu 1BOWHOM JTy4enperoMIEHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN Y4 HE MOJIIPU30BAHBI
OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH JTy4H YaCTHYHO IMOJISIPU30BaHbBI
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OOBIKHOBEHHBII ¥ HEOOBIKHOBEHHBIH JTy4H TUIOCKOIOJIIPU30BaHbI B TApAIIICTbHBIX
IIJIOCKOCTSIX

OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH JTy4H TIOCKOIIOJIIPH30BAHBI BO
B3aUMHOIEPIEHANKYJIAPHBIX INIOCKOCTSAX.

53. BeH_ICCTBa, CIIOCOOHBIE IMOBOPAYUBATD IIJIOCKOCTD IMOJIApU3alUUA, ABJIAIOTCA
OIITHYCCKH aKTHBHBIMHU
OIITUYCCKU U30TPOITHBIMU
OIITUYCCKU aHU30TPOITHBIMHA
OIITHYCCKN HC aKTHBHBIMHU

54. YuusepcanpHas ¢yHkuus Kupxroda 11 TemioBoro u3ydeHus paBHa
CIIEKTPAJIbHOM MOIJIOMATEIbHON CLIOCOOHOCTH YEPHOTO TENA,
CIIEKTPaJIbHOM MOMIIOIATENbHON CIIOCOOHOCTH CEpOro Tena,
CIEKTPAJIbHOM INIOTHOCTH SHEPreTUYECKOM CBETUMOCTH YEPHOTO TEIIA,
CIEKTPAJIBLHON IIJIOTHOCTH SHEPIreTUYECKON CBETUMOCTH CEPOTo Tejla

55. Ha pucyHke noka3aHa KpuBasi 3aBUCUMOCTHU CIIEKTPAJIbHOM IJIOTHOCTH 3HEPreTHYECKONM CBETUMOCTH

a0comoTHO 4epHOro tena oT umHbl BoiHbl npu 8000K. Ecnm temmepaTypy Tena yBeIM4YHTH 10
16000 K, To [yiMHA BOJIHBI COOTBETCTBYIOLIAs MAKCUMYMY U31y4eHUs OyeT paBHA [HM]

I, 000K
|
|
|
|
|
|
|
|
! s
400 AHM
100
200
600
800

56. YpaBHenue DiiHmreitHa i GoTo3(PdeKTa BeIpakaeT 3aKOH COXPaHEHUS

UMIIyJbCa
SHEPrUU

MOMEHTa UMITyJIbCa
JIEKTPUUYECKOTO 3apsijia

57. 3aBUCUMOCTh MAaKCUMAIIbHOM KHHETHYCCKOM SHEpPTrUun (I)OTOE)J'ICKTpOHOB W oT 4acTOTHI Vv majgaroniux

Ha (oTOo31eMEHT (POTOHOB cOOTBETCTBYET rpaduk 1. Ecnu nanHbIi (OTOIIEMEHT 3aMEHUTD IPYTHM C
Oob1el paboToit Beixona, To rpadpuky W = f (v) OyZeT COOTBETCTBOBATh
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58. Ha PUCYHKC NPHUBEACHDBI IBC BOJIBTAMIICPHBIC XAPAKTCPUCTHKU OAHOI'O (I)OTOSJICMGHTEI. I[JIH 4aCToT v

MaJAOMINX U3JIy4EHUH U OCBELIEHHOCTEN E CIpaBeUIMBO

J\'}!

=h

v, =v,, E <E,
v, =v,, E >E,
v, >v,, E >E,
v <v,, E<E,
59. JlaBneHue cBeTa Ha YEPHYIO MOBEPXHOCTh
B 2 pa3a MEHbIIIE, YEM Ha 3€pPKaJIbHOW IOBEPXHOCTU
B 2 pa3a 0oJbllle, YeM Ha 3€pKalbHON OBEPXHOCTU

OJWHAKOBO C JaBJICHHUECM Ha 3€pKaJ'II)HOI\/'I IMOBEPXHOCTHU
B4 pa3a 6OJ'IBH_IC, 4YEeM Ha 3epKaHLHOﬁ IIOBCPXHOCTHU

60. IIpu 3¢ dexre Komnrona A majaroniero U3nydeHus JUIMHOW BOJIHBI A U PACCESHHOTO U3ITy4eHUs

A' cripaBeIMBO
A>A
A'>A
A=A
A'>> A

61. Ha PUCYHKC I/I306pa)KCHBI CTallUOHApPHBIC Op6I/ITBI aToMa BOoAopoaa COIrJIaCHO MOJICIN Bopa, a TaKXEC
YCJIOBHO I/I306pa)KCHBI nepexoabl J3JICKTpOHA C OJIHOH CTaHHOHapHOﬁ Op6I/ITBI Ha Jpyrymo,
COMMPOBOKAAOIINECCA HU3JIYYCHHUEM KBAHTA 3HCPTHUU. MakcuMalbHOM 4acToTe HU3JTy4YCHUA B CCpUU

JlalimaHa COOTBETCTBYET NEPEXO/L
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n=1

n=2
n=a
n=5
n=4
5n—>1n
5n—2n
5n —3n
2n—>1n

62. Mexnay TpeMsi HWKHUMHU YPOBHSIMU HEPTUHU 3JEKTPOHA B aTOME BOJOPOAA MUHHMaJIbHAs 4acToTa

TIOTJIONIAEeMOT0 (POTOHA COOTBETCTBYET IEPEXO.TY

E=0
E;
E,
E,
E>— Eq
Ei—E>
E,—E;3
Ei1—E3

63. JlnuHbl BoaH e Bpoiins i snekTpoHa, IPOTOHA U ¢ - YacCTHIIbI, ABMIKYIIUXCSA C OJHOM U TOH *ke

CKOPOCTBIO CBA3aHHBI COOTHOICHUEM
A> A, > A,

A, <A, <A,
A, >4, <4,
A, =4,=4,
64. BeposTHOCTh OOHApY>KUTh JJECKTPOH HA YYaCTKe (a,b) OJHOMEPHOTO MOTEHIIMAIBHOIO SIIUKA C

b
OCCKOHEYHO BBICOKMMH CTEHKAMM BBIUMCIIICTCSA IO (bOpMYJ'IC w ZIO)dX, ri€c w - IJIOTHOCTH

a

BEPOATHOCTH, onpenensiemas i - pynkuuend. Ecnu y - yHKIMS nMeeT BU, yKa3aHHBIA Ha PUCYHKE,

L L
TO BEpOSITHOCTH OOHAPYXUTh 3JEKTPOH Ha y4acTke — < X < — paBHa

25



e
“l=
o

W= N—= n| = =
I | = S |w

65. YacTtn HCXOJHBIX PAAUOAKTUBHBIX AACPD paclHaJaronuxcsa 34 BpEMs paBHOC ABYM IIEpUOdaM

nojrypaciiaga, paBHa
3

ol — &= = &

66. B pesynbrare f - pacmana sjipa ¢ MOPSJIKOBBIM HOMEpOM Z, 00pa3yercsl 3JE€MEHT C IMOPSAIKOBBIM

HOMEpOM B Tabiuie MeHzeneesa
7+2
Z+1
Z-1
Z-2

67. Slnpo m3oToma ypaHa U TIOCITE HECKOIBKHX DPaJMOAKTHBHBIX PACMaJOB MPEBPAIAETCS B SIIPO

u3oTona 5, U B pe3ynbTare
OJIHOTO @ U JABYX [ pacrnajios
OJJHOTO ¢ W OJHOro [ pacnajoB
IBYX « ¥ JIByX [ pacmnalioB
TaKo€e MPEBPAIEHNE HEBO3MOKHO

Bonpocwot na akzamen
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AN DN

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

Cucrema orcuera. Ilyre, mnepemMenieHue, CKOpPOCTb, YCKOPEHHE IIPU PaBHOIEPEMEHHOM
IPSIMOJIMHEMHOM JIBH)KCHUU.

Kunemartuka BpamaTeabHOro ABMXKEHUSL. YTOJI IOBOPOTA, YII0Basi CKOPOCTh, YIJIIOBOE YCKOPEHUE U
UX CBSI3b C JINHEHHBIMU XapaKTEPUCTUKAMH.

Junamuka matepuanbHoi Toukd. Ilonstue macchl, cuibl. 3akoHbl HbproToHa. Cuilbl B MEXaHHKE
(cuna TpeHus, TAKECTH, yIpyroct).3akoH BcemMupHoro taroreHus.

[TonsiTue 3aMKHYTOM cucTembl. MIMIyJibc MaTepHalbHOM TOYKH, MEXAHUYECKOM CHCTEMBI. 3aKOH
COXPAaHEHHs UMITYJIbCA.

Pabora. Momnocts. KI1/I. Kunernueckas u noreHuuanbHas SHEPruu. 3aKOH COXPaHEHUS SHEPTUU.
OcHOBHOE ypaBHEHUE IMHAMUKH BPAIATEIbHOIO ABMKEHUS. MOMEHT HHEPLIMH.

CBolicTBa xMaKocTell M ra3oB. [mapocratuyeckoe paaBieHue. 3akoHbl [lackans, Apxumena.
VYcnoBus niaBanus Tedl.

CrannoHapHoe Te4eHHE NeaIbHOM KUJKOCTH. Y paBHEHHE bepHysuM U CIIECTBUS U3 HETO.
Bsi3koctb. JlamuHapHoe u TypOyJieHTHOE TeueHue KuaKocTu. Yucno PeitHonbaca.

Mexanudeckue KojaeOaHus 1 UX XapaKTePUCTHUKH.

["apmonnueckuii ocuuaTop. [IpyXuHHBIA, PU3NYECKU 1 MATEMAaTHYECKUI MasTHUKH.

VYupyrue BoiHbl. YpaBHEHUE OErylIeil BOJHBI. 3€MJIETPACEHUS: IPUUNHBI, IOCIEACTBUSL, IPOTHO3.
Nutepdepenuyst BonH. CTosune BOJIHBL. 3BYK, HH(PA3BYK, YIbTPA3BYK.

CratucTuyeckuii M TEPMOJMHAMUYECKUI METO/Abl MCCIEI0BAaHUS CHCTEMbl MHOIMX YaCTHULL.
Ocnosuble nonoxxenuss MKT crpoenus BemecTsa.

Wneanphsiii raz. OcuoBHoe ypaHenne MKT uaeansHoro rasa.

VYpaBHEHHE COCTOSIHUSA UAEAIBHOrO rasa. Mzonponeccs!.

bapomerpuueckas ¢popmyna. Pactipenenenue bonbsimana.

ITepBoe Hauano TepMoagMHAMUKU. BHYTpeHH:s sHeprusi. Pabora B TepMoAHHaAMUKE.

TermmoemkocTh ra3oB. YpaBHeHue Maiiepa. Yucno creneneid cBoOoxapl. 3akoH bombimana o
PaBHOMEPHOM PACHPEEIICHUH SHEPIUU IO CTETIEHAM CBOOOIBI.

IIpuMeHeHne epBoro Hayajla TEPMOJIMHAMMUKHY K H30IPOLECCaM.

Anunabaruyeckuit nporecc. YpaBuenue Ilyaccona.

OO6patumMbie 1 HEOOpaTUMBIEC TPOIECCHL. DHTpoNHs. BTopoe Havaio TepMOAMHAMUKH.

Temtoseie neurarenu. Luxin Kapro. KII/I TermoBoit Mamyusl. OXpaHa OKpY’Karolen Cpepl.
Peanbuble ra3el. YpaBHenue Ban-nep-Baansca. M30TepMbl peanbHOTO rasa. BHyTpeHHsS sHeprus
pEaIbHOTO Ta3a.

TBepabie Tena. AMopdHbIe U KpucTamndyeckue tena. [lonumMepsl 1 OKpysKaromas cpesa..

3aKOH COXpaHEHMsI IIEKTPUUECKOTO 3apsia. 3akoH Kynona. HanpskeHHOCTB 3JIEKTPHUYECKOTO MOJIS.
[Tpunnun cynepniozunuu. Teopema ['aycca.

Pabota snekrpocraruyeckoro nosis. [ToreHnuan u ero cBsi3b ¢ HaNPSKEHHOCTHIO.

[IpoBogHMKM M  AMAIEKTPUKH B  3nekTpocratnyeckom mone. Konnencatopsl. EmkocTh
KOHJICHCATOPOB.

Onektpuuecknii Tok. Cuna toka. Croponnue cuibl. DJ[C. 3akon Oma 11 ydacTka Hemd U s
3aMKHYTOMH LIETIH, COJIEPKALIET0 HCTOYHUK TOKA.

3akon Owma u [xoyns-JleHna B uHTerpanbHoi U audepeH- nuanbHoi popmax.

ConpoTuBIEHHE TPOBOJAHMKOB M HX  COEIMHEHHA. 3aBUCUMOCTb OT  TEMIIEPATypHI.
CBepXIIpOBOANMOCTb.

IIpoBogumocTe B MeTainax. TepMo3IeKTpOHHAsA AMUCCHSL. DJIEKTPOBAKYYMHBIN O,

[IpaBuna Kupxroda. PaBHOBeCHBII MOCT YHUHCTOHA.

[IpoBomumocts B momynpoBofHMkax. CoOCTBeHHass M TNpUMECHas 1 POBOJUMOCTb.
[TonynpOBOIHUKOBBIN THO/I.

Toku B razax. CaMOCTOSITEIbHBIE U HECAMOCTOSITENIbHBIE FA30BbIE PA3PSIbIL.

Dnektposn3. [I[poBoguMOCTh B 35ieKTponTax. 3akoH Papazes.

MarnutHoe none. 3akon buo-Casapa-Jlamnaca.

B3anMopeicTBre nmapajieabHbIX TOKOB. 3aKOH AMItepa.

JIBr>KeHME 3apsKEHHBIX YacTHIl B MarHUTHOM nosie. Cuia Jlopenuna.
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40
41
42
43
44
45

46
47

48

49

50

OnexkTpoMarauTHas uHAyKUusA. 3akoH Papanes. IlpaBwio Jlenma. WMuaykTuBHOCTH. OHeprus
MarHUTHOTO TOJIA
ITepemenHbIH TOK. 3akoH OMa /17151 IEPEMEHHOr0 TOKa. PeakTHBHOE CONPOTHUBIICHNUE.
Koneb6arenbupiii KoHTYp. CBOOOHBIC TapMOHHYECKHE KosieOaHus B KOHType. @opmyna TomcoHna.
OcHOBHBIE 3aKOHBI TeoMeTpuYeckod ontuku. Onrudeckue npuOopsl. JluHza. Dopmyna TOHKOH
nuH3blL. [TocTpoeHne n300pakeHnit B TOHKOM JIMH3E.
Wutepdepennus cBeta. YCIoBUS MakCUMyMa U MHUHMMyMa MHTepdepeHnuu cera. [Ipumenenue
uHTEephEPEHITUN.
Hudpakuus cera. Ilpunnun Iroiirenca - @penens. Meron 30H @penens. Judpakunonnas
penieTka
Hucnepcus ceera. Bunbl criekTpoB u3itydeHus. KauecTBEHHbIN U KOJIMYECTBEHHbBIN aHAJIN3.
[Tonsipuzanus ceera. Buasl nossipuzanuu. 3akon Mantoca. 3akoH bproctepa. ONTHYECKH aKTUBHbBIE
BeniecTBa. CaxapuMeTpBhl.
3akonbl (oTodddekra. YpaBHenue OuHmTerHA 1 dortodddekra. [Ipumenenue dororddexra.
Macca u ummynec ¢potoHa. J[aBneHue cBera.
[Toctynatel bopa. DkcnepuMeHTanbHOE J10KA3aTENbCTBO JUCKPETHOCTU HSHEPreTUYECKUX YPOBHEU
atoma (onbITel @panka u ['epua).

Pasmep, coctaB u 3apsia aTOMHOTO sijipa. JleekT Macchl U SHeprusi CBA3M sjep. SAnepHble CUibl U
MX CBOWCTBA. PalMOaKTUBHOE U3ITyYEHUE U €0 BUbI.

6. METOIUYECKHE MATEPHAJIBI,
OIEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTH

ONPEAEJIAIOIIUE TITPOLEAYPbHI

6.1. Pe3y.m>TaT1>1 OCBOCHHUHA yqeﬁﬂoﬁ AUCIHMIIJIMHBI, MOAJICKAIINUEC IIPOBEPKE

KonTponupyembie KoMIeTeHIIUN

Pe3ysbrarel 00y4eHus
(0OBEKTHI OLICHUBAHUSA)

OcCHOBHEBIE TTOKa3aTEIN

O11eHOYHEIE

(4acTh KOMIIETCHIINN) OLICHKU Pe3yJIbTaTOB cpencTBa

1 2 3 4
CIIOCOOHOCTHIO 3HaTh: OCHOBHBIE pemaTs (uzmueckue | 1abopaTopHbIE
HCII0JIb30BATh bu3nyeckue sIBICHUS U 3a/1a4y; paloThI,
JKOJIOTUYECKYIO 3aKOHBI; OCHOBHBIE o0OpabaTbIBaTh KOJUIOKBHYM,
IpPaMOTHOCTh U Oa30BbIe TEOPETUYECKHE pE3yabTaThl TECTUPOBAHUE,
3HAHUA B 00J1aCTH (QU3UKH, | MPEACTABICHUS U MOJECIU | U3MEPEHMH, 9K3aMeEH.
XUMHH, HAYK O 3eMJIE U (U3UKU; OCHOBHBIE O0OHapy>KUBaTh
OMOJIOTHH B )KU3HEHHBIX ¢u3nyecKue BeIUYUHBl U | 3aBUCUMOCTh
CUTyalLUsX; KOHCTaHTBI, UX MEXIY
MIPOrHO3UPOBATh onpejeNieHue U eIUHUIBl | pU3nUYecKUMHU
MIOCJIEACTBHS CBOEH U3MEpEHMUS. BEJIMYNHAMU;
npo¢ecCuoOHAIBHON Ymern: pemiath OOBSACHSITH
JESATEIBHOCTH, HECTH bu3nyeckue 3a1a4u; NOJIyYEHHBIE
OTBETCTBEHHOCTb 32 CBOU MCIIOJIb30BaTh IpHU pe3yJIbTaThl u

pemenus (OIIK-2);

pelieHUHU 3a/1a4 OCHOBHBIC
3aKOHBI, TCOPECTHUYCCKUEC

JIeN1aTh BBIBOJIBI.
MIPOBOJIUTH HAy4YHBIE

MPEJICTABICHUS U MOJICTH | UCCIIEIOBaHUS c

buzuky. HCIIOIb30BAHUEM
Biaagern: COBPEMEHHOTO

HaBBIKAMH TIPOBEICHHUS (u3HIecKoro

buznuecKoro 00opyI0BaHUsI.

SKCIIEPUMEHTA; HaBbIKaMHU

00paboTku

IKCIIEPUMEHTATBHBIX

JTAaHHBIX.
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6.2 [lIkayna oneHUBAHUSA IUIAHMPYEMbIX Pe3yJIbTATOB 00yUYeHUs

6.2.1 Texymmii 1 py0e:KHbIIl KOHTPOJIb
B pamkax Tekyiero u pyoe:xHOT0 KOHTPOJIS 110 IUCIUILTUHE CTYJACHT MOXeT Habpath 10 70
OamtoB. Pacnipenenenue 6aJijioB MpUBEACHO B TAOIUIIE.

[IIxana orteHuBaHusg

Cemectp
0-35 6amioB 36-50 bayoB 51-60 GamnoB 61-70 OamoB

6 YacTuuHoe ITomHoe i | IlonmHoe mnmn ITonHoe TN
MOCEIICHHE YaCTUIHOC YacTUYHOE YacTUYHOC
AyIUTOPHBIX 3aHATUHU. | TOCEIICHUE IOCEIEHNE MOCEICHHE
HeynoBnerBopuTenbH | ayAUTOPHBIX 3aHATUM. | AyTUTOPHBIX ayJIMTOPHBIX
oe BhIITOJIHEHME | YacTuyHOE 3agaTui. [TomHoe 3aHATHH. ITomHoe
1a00paTOPHBIX U | BBIIIOJIHEHHUE U | BBIIIOJIHEHHE U BBIIIOJIHEHHE u
MPaKTUYECKUX paboT. | 3aImTa 3alInuTa 3alInATa
[1noxas moAroToBka K | J1a00paTOPHBIX U | 1Ta00OpaTOPHBIX U 1abopaTOPHBIX i
OaJIbHO- MPaKTUYECKUX PaboT. | MPAKTHYCCKUX MPaKTHYECKUX padoT.
PEHUTHHIOBBIM VY noBneTBopuTeNbHBL | paboT. Beicokue moxasarenu
MEPOTIPUSITHSIM. € TOoKaszaTrend 110 | XOpoliue M0 KOJUIOKBUyMaMm U
Crynent HE | KOJUIOKBUYMaM M | IIOKAa3aTelu 110 TECTUPOBAHUSM.
JIOTTYCKaeTCst K | TECTUPOBAHUSM. KOJUTOKBUYMAaM U
MIPOMEKYTOUHOMN TECTUPOBAHUSM.
aTTeCcTaluu

6.2.2 IIpome:xyTOUHASI ATTECTAIUA
OneHka pe3yabTaTOB OCBOCHHS y4eOHOUN AMCHUIUIMHBL B 1 ceMecTpe MpOBOAUTCS MO CIEAYIOIEi
HIKaje, IPUMEHSIEMOM Ha 3a4eTe:

Cemectp [Txana oneHUBaHUSA
He 3aureno 3auTeHO
(36-60 GamnoB) (61-100 6annoB)
7 Crynenr  umeer | CtyneHT umeet 36-45 GaioB o UTOraM TEKYLIETO U PyOeKHOTo

36-60 GawmoB 1O
WUTOTaM TEKYILEro
u pyOexHOro
KOHTpOJIS, Ha
3a4ére HE
OTBETHII Ha
TEOPETUYECKUI

BOIIPOC WU HE

pemun 3agaqy.

KOHTpOJIsI, Ha 3a4eTe JjaJl OJIHbIM (YaCTUYHBIN) OTBET Ha
TEOPETUYECKUN BONPOC M YACTUYHO (ITOJTHOCTHIO) PEILUII 3a/1auy.
Crynent umeet 46-60 6ajI0B 10 UTOraM TEKYIIETO U pyOeKHOTO
KOHTPOJIS1, Ha 3a4€Te JaJl ITOJIHBII OTBET Ha OJIMH BOIIPOC WJIN PELINT
3ajauy.
Crynenry, wumetouieMy 61-70 OamnoB 1o wWTOraM TEKYIIEro U
pyOE€XHOr0o KOHTpPOJS, BBICTABISETCS OTMETKAa «3auTeHo» 0e3 chauu

3a4éTa.

OreHka pe3yabTaTOB OCBOCHHS YUEOHOW TUCIUIUIMHBI BO 2 CEMECTpe IMPOBOJUTCS IO IIKae,
HCIIO0JIb3YEMOM Ha SK3aMEHE:

Cemectp

Heynosnersopurens
HO
(36-60 6anoB)

Crynent umeer 36- | Crynent umeer 36-50 | Ctynent umeet 51-60

IIxana oneHUBaHUA

Y 10BIETBOPUTEIBHO
(61-80 6annoB)

Xopomro

(81-90 GanoB)

OTIn4yHO

(91-100 6amnoB)

Crynent umeer 61-
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60 OaJIOB o
UTOTaM TEKYIIEr0 U

pyOeKHOTO
KOHTPOJIS, Ha
JK3aMEHE He Jai

IOJIHOTO OTBETa HH
Ha OJIMH BOIIPOC.

Crynent umeer 36-
45 0ajioB o
WUTOTaM TEKYIIEero M

pyOexxHOro
KOHTPOJIS, Ha
JK3aMCHE an
TTOJTHBIN OTBET
TOJBKO Ha  OJHH
BOITIPOC

OaJUIOB 1O HWTOraMm
TEKYIIETO u
pPyOEKHOTO KOHTPOJIS,

HAa  9K3aMeHe  Jal
MOJHBIA  OTBET Ha
OIMH  BOINpPOC U
JaCTUIHO
(TOJTHOCTBIO) OTBETHII
Ha BTOPOH.

Crynent umeetr 46-60
0amIoB 1O HTOram
TEKYIIEro u
pPyOEKHOTO KOHTPOJIS,

Ha DJK3aMeHe  Jal
OOJIHBIM OTBET Ha
OAWUH BOINPOC WJHU

YaCTUYHO OTBETHJI Ha
00a Borpoca.

CTyneHT wuMeeT 110
UTOTaM TEKYIIero u
PYOSKHOTO KOHTPOJIS
61-70  GamnmoB  Ha
9K3aMeHe He  Jall
MOJIHOTO OTBETAa HU Ha
OJIMH BOTIPOC.

0aJJI0B 10 UTOTaM
TEKYIIEro u
pyOEKHOTO KOHTPOJIS,
Ha ’K3aMeHe Iall
MOJHBINA OTBET HA
OJIMH BOIIPOC U
YACTUYHO
(TIOJTHOCTBI0) OTBETHUII
Ha BTOPOM.

Crynent umeer 61 —
65 0aIoB 10 UTOramM
TEKYIIEro u
pyOEKHOTO KOHTPOJIS,
Ha dK3aMeHe Jajl
MOJHBINA OTBET Ha
OJIMH BOIIPOC U
YaCTUYHO OTBETHII HA
BTOpOoi. CTyaeHT
nmeet 66-70 6amoB
10 UTOTaM TEKYILEro U
pPyOEKHOTO KOHTPOJIS,
Ha DK3aMeHe) J1aj
TTOJTHBIN OTBET TOIBKO
Ha OJIMH BOIIPOC.

70  OawioB IO
UTOTaM  TEKYIIETO

U pyOeKHOTO
KOHTPOJIS, Ha
dK3aMCHE Jai
IOJIHBIA OTBET Ha
OJIMH BOIPOC H
YaCTHYHO
(mOIHOCTHIO)
OTBETHUJI Ha
BTOPOH.

IIIxkana cooTBETCTBUA peﬁTI/IHFOBbIX OICHOK NATHOAILHBIM OICHKaM IJifd OICHUBAHUSA KprOBOﬁ

padoThI

PeitTunroBas oreHka (B 6ayiax)

OueHka mo mATHOAUILHOM IIIKAJIE

91-100 «OTIIAYHO
81-90 «XOpOIIOY
61-80 «YJIOBJIETBOPUTEIILHOY
MeHee 61 «HEYHAOBJIECTBOPUTEIHLHO»
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7. YueOHO-MeTOAMYECKO€E 00ecniedeHne M CUMILITUHBI (MO1YJIs1)
7.1 OcHoBHas JUTEpaTypa

1. Tpopumona T.U. Kypc ¢pusuku. M3n-Bo «Akanemusi». 2012 r. 560 c.

2. Tpodumonra T.1. COopuuk 3amau o kypcy pusuku. M3n-Bo «Beiciias mkonay, cepust «{ns Beicmx
yueOHbIx 3aBeaenuii». 2008 r. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru

3. Bonbkenmreiin B.C. COopruK 3ama4 1o obmemMy kypey ¢usuku. M3n-Bo «KamwkaBI Mup»,2008T.
328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru

4. HukepoB B.A. ®usnka. CoBpeMeHHBIH Kypc [DneKTpoHHBIN pecypc]: yueOnuk/ HukepoB B.A.—

DneKkTpoH. TekcToBble nanubie.— M.: JlamkoB u K, 2016.— 454 c.

(http://www.iprbookshop.ru/14114.html)

5. Obmas ¢usuka [DIEeKTpOHHEIN pecypc]: yaeoHoe mocodue st By3oB / A.H. Bapasa, M.K. I'yOkuH,

J.A. UBanoB u 1p.; noxa pen. B.M. benokonsiToBa - M. : MU3narensckuit nom MOU, 2016.

(http://www .studentlibrary.ru/book/ISBN9785383009994 .html)

6. "Kypc o6meit puzuxu. OcHoBsl puzuku. T. I. Mexanuka. DiekTpudecTBo U MarHeTu3M. Konebanus u

BOJIHBI. BonmHOBast ontuka [ DnekTpoHHbIN pecype]: Yuel. mocobue: ans By30B. / Kunrcen A. C., JlokmuH

I'. P., OapxoB O. A.; Ilox pen. A.C. Kunrcena. - 2-e usa., ucnp. - M. : DUSMATIIUT, 2007."

(http://www.studentlibrary.ru/book/ISBN9785922107532.html)

7.2 lonoHUTeIbHAS JIUTEPaTypa

1. ®pum C.O. Tumopea A.B. Kypc obmieii ¢pusuku. B 3-x 1. T.1. ®Ousndyeckue 0CHOBbI MEXaHUKHU.
MonexymsipHas ¢pusuka. Konebanus u Bonabl. Uzn-so "Jlans". 2008 r. 13-e uzn. 480 ctp. ISBN:978-
5-8114-0662-3.

2. ®pum C.D. TumopeBa A.B. Kypc o6meii ¢usuku. B 3-x Tr. T.2.. Drnexkrpuueckue #u
anekTpoMarnetrudeckue sipieHus. M3n-so "Jlanp". 2008 r. 12-e uza. 528 ctp. ISBN:978-5-8114-0662-
3.

3. @®pum C.O. Tumopena A.B. Kypc obmieit pusuku. B 3-x T1. T.3. Ontuka. Atomuas ¢usuka. 1M3a-so
"Jlanp". 2008 r. 10-e uza. 656 crp. ISBN:978-5-8114-0662-3.

4. JlozoBckuit B.H. Kypc ¢usuxu. B 2-x 1. T.1. U3n-Bo: «Jlauby». 2009 r. 6-¢ uzn., ucn. u gon. 576 ctp.
ISBN:978-5-8114-0288-5.

5. JlozoBckuit B.H. Kype ¢uzuku. B 2-x tT. T.2. U3a-Bo: «Jlanby. 2009 r. 6-¢ u3a., ucm. u gom. 608 ctp.
ISBN:978-5-8114-0288-5.

6. I'pabdosckuii P. Y. Kypc ¢usuku. M3n-Bo: «Jlauby». 2012 r. 12-e u3n., crep. 608 crp. ISBN:978-5-8114-
0466-7.

7. Uponos U.E. 3agauu no obmeit pusuke. M3a-Bo: «Jlanb». 2009 r. 13-e uzn., crep. 420 ctp. ISBN:978-
5-8114-0319-6.

8. Tpodumona T.U. Kpatkuii kypc QuU3MKM Cc NpuUMepaMu pelieHus 3agad. YdyeOHoe mocobue. M.
«KHOPVYC». 2007.

9. O0mas ¢usnka (MexaHuka). Bompochl U 3amaHus JJisi TIPOBEACHHUS PEHTHUHTOBBIX U CEMHUHAPCKUX
3aHATUH (yueOHo-MeT.u31.) TemykyeB .M., llununoa A.X., llle6zyxosa M.A. KBI'Y, Hanbuuk,
2003.

10. O6mas ¢usuka (MonekynsipHas (usuka). Bompockl M 3amaHus Ui NMPOBEACHUS PEUTHHTOBBIX U
ceMHHapcKux 3aHsATHi (ydeOHo-mer.n3n.) TemykyeB W.M., Ilununoa A.X., Ille03yxoBa M.A.
KBbI'Y, Hampuuk, 2005.

11. Obmas ¢usuka (Mexanuka. MonekynsipHas ¢usuka). Bompochl W 3agaHust 1Jid NpPOBEACHUS
PEUTHHTOBBIX W CEMUHApCKUX 3aHATHH (yueOHo-mer.u3n.) Temykye M.M., IlununoBa A.X.,
[e63yxoBa M.A. KBI'Y, Hanpuuk, 2005.

12. O6mas ¢u3uka. DIEKTPUYECTBO W MAarHeTU3M. OJIEKTPOMArHuTHbIE KojeOaHUs W BOJHBL//
TemykyeB .M., [lununosa A.X., llle63yxoBa M. A., Tnynosa M.M. KBI'Y, Hanpumk, 2011.

13. 2. «OOmas ¢usuka. Onruka. DneMeHTHl aTOMHON M sgepHOM ¢u3uku» // AnekoBa A.M.,
[Hunuuosoit A.X. KBI'Y, Hanbuuk, 2012.

14. Onrtuka. ATomHas u saepHas ¢usuka. Obmas ¢usuka. JlaboparopHsiit npakTukyMm. AsuzoB M.K.
Tnynoa M.M. Ilununosa A.X. KbI'Y, Hanpuuk, 2005.
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http://www.studentlibrary.ru/book/ISBN9785383009994.html
http://www.studentlibrary.ru/book/ISBN9785922107532.html

15. O6mas ¢usuka. Jlabopatopusrii npaktukym. A3u3oBM.K. KymaxoBA.M. u np. KbBI'Y, Hanpuuk,
2006.

16. O6mas ¢pusuka. Jlabopatopusrit npaktukyMm. A3u3oBM.K. KymaxoBA.M. u np. KbBI'Y, Hanpuuk,
2006.

17. ®wuszuka. Mexanuka u MoJieKysipHas ¢pusuka. Jlaboparopusiit mpaktukyMm. Asuzos UK., Kapganosa
3.1., lHummuoBa A.X., Hanpunk, 2014.

18. Mexanuka . MonekynspHas pusuka u TepmoauHaMuka. Jlaboparopusiii npaktukym. Asuzos NL.K.,
AnekoB A.M., KymaxoB A.M., Tnynoa M.M., [{unuaoBa A.X., llle63yxoBa M.A.

19. Hanpuuk 2016.

20. OnTuka. AToMHas u saepHas ¢puszuka. JlabopaTopHsbril npaktukyMm. Aszu3oB W.K., Aniekop A.M.,
KymaxoB A.M., Tnynosa uM.M., Hununosa A.X., [lle6zyxoBa M.A., lllepueBa 3.X, Hanbuuk 2016.

21. DnekTpuuecTBO U MarHeTu3M. JIabopaTopHBINA MPAKTUKYM.. AsuzoB UK., AnekoB
A.M., KymaxoB A.M., Tnynosa M.M., [lle63yxoBa M.A., lllepuesa 2.X, Hanpunk 2018.

22. OnexktpuuectBo W MarHetusM. Onruka. A3uzoB NL.K., [ununosa A.X., llepuena 3.X., Haipunk
2018.

7.3 UnTepHeT-pecypcChl

1. lib.kbsu.ru
2. www.ph4s.ru
3. www.physbook.ru

4 baza nanneix CKOITYC https://www.scopus.com

5 CUC «KonucynpTanT miocy http://www.consultant.ru/
6 CUC «"apanT» http://www.garant.ru/

7 9BC «IPR book» http://www. ipr bookshop ru

8. MarepuajibHO-TeXHUYECKOe o0ecnedeHne QU CIUNIHUHbI

JlexuMOHHBIM Kypc 1o aucnuiuimHe «®u3uKa» NPOBOJUTCA B CHEUUATU3UPOBAHHOM JIEKIIMOHHOU
ayAUTOpUU O00OpYNOBaHHON NPOEKTOPOM, HOYTOYKOM C 3alMCaHHBIMH Ha HEro oO0y4aroluMHu
nporpaMMamu no ¢usuke. B ayauropun umerorcst 70 nmocago4HbIX MECT.
JIaGopaTopHble 3aHATUS IPOBOJATCS B CHELUATU3UPOBAHHBIX JIAOOPATOPUAX OCHAIICHHBIX HECKOJIbKUMHU
JeCSITKaMH JTA0OpaTOPHBIX pabOT, OXBATHIBAIOIIMX BCe pazzaenbl obmer ¢usuku. [lo Bcem paszmenam
UMEIOTCS  JIabOpaTOpHbIE MPAKTUKYMBI, TIJleé OTPaKEHO COAEp)KaHUe, KpaTKas TeopHs, IOpAI0K
BBITIOJTHEHUSI pabOThl, KOHTPOJIbHBIE BOIpOChl. [lpakTuueckue 3aHATHS MPOBOJATCS B AYAUTOPHUH
OCHAIIlEHHON MHTEPAKTUBHOM JJOCKOH, HMEeTCsl JOCTaTOYHOE KOJMYECTBO 3aJJaUHUKOB U y4EOHUKOB.

[Tpu npoBeieHNH JIEKIIMOHHBIX M CEMUHAPCKUX 3aHSTUH HCHOJB3YIOTCS:

JUYEH3UOHHOE NPOSPAMMHOe obecnedenue:

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

— AHTtuBHpycHoe mnporpammHoe obOecreuenue Kaspersky Endpoint Security CrangapTHbIi
Russian Edition;

— AltLinux (Anet OGpazoBanue 8);

€80000HO pacnpocmpansembvle NPOSPAMMBL:

— Academic MarthCAD License - maTemMaTH4eckoe MporpaMMHOE oOecIleueHne, KOTOpoe
MIO3BOJISIET BHINIOJHATH, AHAJTU3UPOBATh BaXKHEHIIINE NHXKEHEPHBIE pacyeThl U OOMEHUBATHCS UMU;

—  WinZip nuis Windows - mporpaMm Ajist CKaTHsI U pacliakoBKH (paiiiios;

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

— Far Manager - xoHCONBHBIN (DailyIOBBI MEHEDKEp Ul ONEpallMOHHBIX CHCTEM CeMeHCTBa
Microsoft Windows.
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9 OCOBEHHOCTHU PEAJIM3AIIMM JUCHUIIVIMHBI JJIs1 HHBAJIMAOB U JIML C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMH 310POBbAA

il CTYIGHTOB C OrpaHHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI CO3JIaHBI CIEIMATBHBIC YCIOBHS
Ui TOJy4eHUs oO0pa3oBaHMA. B 1ensX MAOCTYMHOCTH TMONYYEHHs BBICHIETO OOpa3OBaHUS II0
00pa3oBaTeNbHBIM MPOTpaMMaM HHBATUAAMU U JIUIIAMH C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0OPOBbSI
YHHUBEPCUTETOM 00ECTICeYMBACTCS:

1. AnbrepHaTHBHAs Bepcust opUIIMaIbHOTO caiita B cetn «HTepHeT» ISl CI1a00BHIISIINX;

2. J1Jis MHBAJIUIOB C HAPYIICHUSMU 3peHHUS (CI1a00BUISINNE, CIICIBIC)

- TPUCYTCTBHE AaCCHUCTCHTA, OKAa3bIBAIOUICTO OO0YyYaroIIeMycs HEOOXOJUMYIO IOMOIIb,
TyOIMpOBaHHE BCIYX CIIPABOYHON MH(POPMALIMU O pAaCIUCAHUH YU€OHBIX 3aHITUN; HAINYUE CPEICTB JIJIs
YCHJICHHSI OCTaTOYHOTO 3PCHUs, OpaiJIeBCKO KOMITBIOTEPHON TEXHUKH, BUACOYBEIHYUTEIICH, POrpaMM
HEBU3YaJBHOTO JJOCTYyNa K MH(OpMAIMH, TPOrPaMM-CHHTE3aTOPOB PEUYH U IPYTHX TEXHUYECKUX CPENICTB
npreMa-repenadn yueOHoi nHPOpMAaIUY B IOCTYITHBIX (JopMax JJIsl CTYICHTOB C HAPYIICHUSIMH 3PEHUS;

- 3aJJaHKA IS BBITIOJIHEHHSI HA 9K3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- MUCHbMEHHBIC 3aJIaHUS BBIMTOJIHAIOTCS Ha Oymare, HaJIMKTOBBIBAIOTCSI aCCUCTEHTY 00YJarOIUMCS;

3.JIn1 WHBANMAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSMU 3JI0POBBbSI IO  CIYXY
(cmabocnplianue, rayxue):

- Ha 3a4eTe/PK3aMEHE IMPHCYTCTBYET ACCHCTEHT, OKAa3bIBAIOIINH CTYICHTY HEOOXOIUMYIO
TEXHUYECKYIO ITOMOIIIb C YYETOM MHIUBUAYAIBLHBIX 0COOCHHOCTEH (OH IOMOTaeT 3aHsiTh pabodyee MecTo,
NepeaBUTaThCsI, IPOUYUTATh U O)OPMUTH 3a/IaHKE, B TOM YHUCIIE 3aIMCHIBAsK 11O/ JUKTOBKY);

- 3a4eT/PK3aMEeH MPOBOJUTCS B TUCBMEHHOU (opme;

4. JIns MHBAJIHMJIOB W JIWII C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI, UMEIONIUX HAPYIICHUS
OINOPHO-JIBUTATEIILHOTO aIllapaTta, CO3JaHbl MaTePUAIbHO-TEXHUYECKHUE YCIIOBHSI, OOCCIICYMBAOIIUC
BO3MOYKHOCTh O€CHPEnsTCTBEHHOTO JOCTYyIa 00YJaromuxcsi B ydeOHbIe TIOMEIIEeHUs, 00BEKTY MUTAHUS,
TyaJeTHbIC W JPyrue TMOMEIICHHS YHHUBEPCUTETa, a TakKKe NPeObIBAaHUS B YKa3aHHBIX IOMEIICHHUSIX
(HaJMuYue pacIMpEeHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U IPYTHX MPUCTIOCOOJICHUH).

- TUCHbMEHHBIC 33/IaHUS BBITIOIHIIOTCS Ha KOMITBIOTEPE CO CIEIUATM3UPOBAHHBIM IIPOTPAMMHBIM
00ECIIeYCHUEM HITH HaTUKTOBBIBAIOTCS ACCHCTEHTY;

- TI0 KEJIAaHHIO CTYJICHTa YK3aMeH MPOBOINUTCS B YCTHOH (opme.

OOyuaronyecss U3 4YMciaa JUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMHM 3/I0pOBBSI  OO€CIIeUeHBI
ANIEKTPOHHBIMUA 00pa30BaTEIbHBIMU pecypcaMu B (opMax, aJalTHPOBAHHBIX K OTPAHUYCHHSIM WX
3J10pOBBSL.
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10. JJUCT UBMEHEHUI (IOIIOJITHEHUIA)

B pabouyio mporpaMmy 1o aucuurinie «Dusrka»

10 HAlIpaBJICHUIO TOATOTOBKH 1O HAIMPABJIICHHUIO ITOATOTOBKH

05.03.02 I'eorpadus

Ha 20 - 20  y4eOHbIH rox

Ne daemenT (myHkT) PII/ IlepeyeHb BHOCMMBIX IMpumeyanue
n/n H3MeHEeHUil (1010 THEeHH )

OO6cyxeHa U peKOMeH0BaHa Ha 3acelaHnu Kadeapsl GU3UKH HAHOCUCTEM

POTOKOJ Ne OT « » « » 20 T

3apenyromuii kadeapoii / /
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