[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

OHO: Crmpros Cepren\ipiittepcTBO HAayKK M BICIIEro 06pa3oBanus Poccuiickoii deepamun
[lomkHOCTb: BpUO pekTopa

Hara noanncarns: 30.08.2024 WAREP (Y BO KTBepckoii rOCy1apCTBEHHBIH YHHBEPCHTET
YHUKanbHbINA nporpaMMHbIM KoY

69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

Paboyast mporpamMma JTUCHUIUTAHBI (C aHHOTAIUEH )

OU3UKA

HaHpaBHGHI/IC IIOATOTOBKH

09.03.03 — INpuxmnaguas nHPOpMATHKA

[Tpodunb noaroToBKU

«IIpuknanHas uHPopMaTUKa B MEXAaTPOHHUKE

Jlnst ctyneHToB 2 Kypca

Ounas popma oOyueHHs

CocCTaBUTED:

Tseps, 2021



|. AHHOTAIIMA
1. HaumeHoBaHue TUCUMILUIMHBI B COOTBETCTBUM C YYEOHBIM IJIAHOM
dusuka

2. leab 1 3212491 JUCHMILTHHBI
Lle/1b10 OCBOEHMSI TUCLUILIIMHBI SIBJISETCS CO3/1aHHE LIEJIOCTHOM CUCTEMBI 3HAHU B
00JIaCTH €CTECTBEHHBIX HayK, (popMHpyroIel (PU3NUECKyr0 KapTUHY OKpPY’KaroIETo
MHpa.
3agayamMm OCBOEHHS TUCLIUTUIMHBI SIBJISIFOTCSL:
— Ppa3BUTHUE HABBIKOB MTOCTPOEHUS MOJeIEeN (PU3NUECKUX MPOLECCOB;
— (opmupoBaHUE CIIOCOOHOCTEN CTaBUTh U pelIaTh KOHKPETHbIE (U3NUYECKUE
3aJ]a4uM pa3’IMuHOM CTENEHH CIOKHOCTH;
— pa3BUTUE HABBIKOB HCIIOJB30BAaHMWA MATEMAaTUYECKOrO ammnapara s
COCTABJICHHUSI, AaHAJIN3A U PEIICHHS] KOHKPETHBIX (PU3UUECKUX 3a7a4;
— QopMupoBanue  (pu3MYECKOM  KAPTUHBI  OPHUPOAHBIX  IPOILIECCOB
OKpY’KaIoILEro Mupa.

3. MecTo IMCHUILINHBI B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrpaMMbl
JMCUMIIMHA OTHOCUTCSl JIUCUUIUIMHA OTHOCUTCA K 4YacTH, (QopMupyemoi

YdaCTHHKaMH O6p&30BaT€JII>HI>IX OTHOILICHUH.

ConepxkaTenpbHas 4YacTh  JIMCHMIUIMHBI ~ HampaBlieHa Ha  (QopMmupoBaHue
€CTECTBEHHOHAYYHOT'O TMOJX0/Ia K aHAJU3y U PEHICHUIO MPAKTUYECKUX 3a/ad B
000 00J1aCTH 3HAHUM.

Jlimst ocBOGHHMST TaHHOW JUCIUIUIMHBEI HEOOXOAUMO 00J1aJaTh 3HAHUSIMH B 00BEeMe
IIKOJIBHOTO Kypca (DM3HUKH, a TaKKE 3HAHUSAMHU OCHOB MAaTEMaTHYECKOTO aHAJIN3a,
anreOpbl U TeoMeTpuH, MU pepeHINaTbHBIX YPaBHEHUN, KOTOPHIE MPUOOPETAIOTCS
CTyJIEHTaMU Ha 1-oMm u 2-0M Kypcax.

4. O0beM TUCIHUIVIMHBI: 2 3aUETHBIX €JIMHHII, /2 aKaJIeMHYECKUX Yaca,
B TOM YMCJIe KOHTAKTHasi padora: JeKIMOHHbIC 3aHsATUs 30 4acoB, MPAKTUYECKUE
3aHATHA 15 yacoB, caMocTosITe/IbHAs padoTa: 2/ 4acoB, B TOM YMciie KOHTPOIIH (.

5. IlepeyeHnb MIaHUPYEMBbIX Pe3yJIbTATOB 00yUYeHusl N0 JUCIMILIHHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMH Pe3y/IbTaTaAMHU OCBOCHHUSI 00PA30BATE/ILHOM MPOrPaAMMBbI

IL1anupyemble pe3yJibTaThbl 0CBOCHUS IInanupyemble pe3yabTaTbl 00y4eHuUs 110
00pa3oBaTe/IbHOI POrpaMMbl AUCHUIIHHE
(¢popMupyemMble KOMIIETEHIINH)

IIK-2 Cnocob6en npoektupoBath, | [IK-2.1 Ananusupyer 1o0KyMeHTAIUIO,
BHEAPATH U OCBAUBATh OTHCHIBAIOUIYIO TEXHOJOTHYECKOE
IpOrpaMMHOE oOecrieueHue st o0opyaoBaHuE

HOBOT'O TEXHOJIOTHYECKOTO
000py1oBaHUs




6. @opma MPOMeKYTOUHOT0 KOHTPOJISA: 3 CEMECTp — 3a4eT.

7.53bIK IpenoaaBaHusi PyCCKUM.

Il. Conepxxanme AMCHUIVIMHBL, CTPYKTYPUPOBAHHOE MO TemaMm (pa3iejam) ¢
YKa3aHHEeM OTBEJIEHHOI0 HA HMX KOJMYECTBA AKaJeMUYECKHX YaCOB U BH/IOB

YUeOHBbIX 3aHATHH

1. Jloisi cTyieHToB 04HOi GopMBbI 00yUeHHUsI

VYueOHast mporpaMma — HAaMMEHOBAHUE
pa3aesoB U TeM

Bceer
0
(uac.

)

KonrakTHas padora (4ac.)

Jleximn

IIpakTrueck
W€ 3aHATHSA

BCE
ro | IpaKT
IIOJTO
TOBKA

B T.4.

BCE
ro | IpaxkT
IIOJIrO
TOBKa

B T.4.

KonTposs
CaMoCTOsI-
TEJIbHOU
paboTsl (B
TOM YHCIIE
KypcoBast
pabora)

Camocrosit
eNTbHast
pabora, B
TOM YHCIIe
KonTpomns
(gac.)

1. Beenenue.

Marepus u nBrmxenue. u3nka — Hayka,
W3yyJaromas mpocreiiie U Hauboree
obuue CBOICTBa MaTepHu.
IIpocTtpancTBO M BpeMsi Kak (HOpPMBI
CYLLECTBOBAHUSA MaTepuu. Poms
HaOJMIO/ICHUH, OIbITa W TIPAKTUKUA B
¢dusmyeckom uccrienoBanni. Ousrka u
MareMatHka. Ou3ndecKue IBICHUS U X
MaTeMaTHYecKre Mojaeiau. 4 3rama B
pa3BUTUM MaTEMaTU4eCKOW MOENH.
®Om3uyecKkie  OCHOBBI  MEXaHHKHU.
[Ipenmer u 3anaun mexanuku. Ee mecto
B Kypce (U3UKH.

2. Kunemaruka.

OcHOBHBIC  IIOHATHS  KMHEMATHKM.
CKOpoCTh M YCKOPEHHE MATepUATIbHOU
TOUKH. Yckopenue IIpH
KPUBOJIMHEUHOM JIBIDKCHUMH.
TaHreHIMaTbHOE W HOPMAJIbHOE
yYCKOpeHus1. Bekropa yriioBoi CKOpOCTH
W YIJIOBOTO YCKOPEHUSI U MX CBS3b C
BEKTOpaMHM  JIMHEWHOW CKOPOCTH U
JIMHEUHOro ycKopeHust. CIIo)KHOE |
OTHOCHUTEJILHOE JIBIDKCHMSL.
Kunemarnka TBEPIOTO Tena.
[locrymareibHOE ¥ BpalarenbHOE
JBWOKeHUE TBepaoro tena. I[lmockoe
JBWKEHUE TBepaoro tema. llonarue
MIHOBEHHOU OCH BPAIl[CHHSI.

3. lunamuka.




3akonsl Hptorona. Cunma u  Macca.
[TpuHimn otHOCHTENLHOCTH [ anmes.
Buap Mexanndeckux B3auMOJICUCTBUM:
TATOTEHHE, TPEHHE, B3aHMMOJCHUCTBUS,
BBI3BaHHbIC jAeopMarmeil Tel. 3aKoH
BCEMUPHOro  TsAroreHuss  HproToHa.
I'paBuTaniioHHass ¥ WHEpPTHas Macca.
['paBuTaniioHHasl TOCTOSHHAsT W €€
OIIBITHOE OIIpe/IeNICHUE.
Hennepuumanbhble crucTeMbl OTCUETa U
cuiabl  uHepuuu. IlposiBneHue  cui
WHEPIMY, 3aBUCUMOCTb  YCKOPEHUS
CBOOOJTHOTO TAJICHUS HA MOBEPXHOCTD
3emii OT TeorpapuyecKol MIMPOTHI.
Bec Tenna B HEMHEpIMAIBHOW CHCTEME
orcuera. Ileperpy3ku u HEBECOMOCTb.
Teepmoe TEJIo Kak cucTeMa
MaTepualibHbIX Touek. Teopema o
JIBMKEHUU LIEHTPA MACC U CIIEACTBUSA U3
Hee. Bparienue TBepaoro tena BOKpYr
HEMOJABWKHOM oOcH. MOMEHT CHJIBL

MowmeHnT VHEPLUHU. YpaBHeHUE
MOMEHTOB.

4. 3aKOHBbI COXpAHEHUS B MEXaHHUKE.
Nmmyiisc. 3aKoH COXpaHEHUs

umIiryabca. MOMEHT uMIyiibca. 3akoH
COXpaHEHMsT  MOMEHTa  MMITYJIbCa.
Tenzop wHeptumu. I[7aBHBIE OCH
uHepuuu. Pabota, sneprust. MOIHOCTS.
Kunernueckass ¥ IOTEHIMAIbHAS
sHepruu. Pabora cun  TAroTEHMS.
IloTeHnmanpHas 3HEpPrusi Tean B IOJE
CWI TATOTEHUS. 3aKOH COXPaHEHUs B
MEXaHWKe. YIpyrud U HEyIpyruu
yZapsbl 1apoB.

[IpumeHeHne 3aKOHOB COXpaHEHMS.
PeaktvBHOE nBMOKEeHME. MexaHuka
KOCMUYECKHX TIOJIETOB.
I'upockonuueckuit addexT.
I'mpockonsl.  IIpeneccust  rupockorna.
YpaBHenue Oiiepa.

5. Mexanuueckue KoJIie0aHusl WM

BOJIHBI.
OCHOBHBIE TIOHSATHSI O KOJIeOaTeIIEHOM
JBWKCHUH. FapMOHI/I'-IeCKI/Ie

KojeOaHus. YpaBHEHUs U rpaduxu
CMEIICHMsI, CKOPOCTH U YCKOPEHHS TIPH
TapMOHMYECKUX KOleOaHUAX. DHeprust

TapMOHHYECKOTO OCHIJLIATOPA.
3aryxarolme KOJIe0aHusL.
BemyxienHbie KOJIEOaHMS.

Pesonancurie sBieHus.  BosHOBOI




npouece. Ympyras BoiHa. [lonepeunsie
U TpOJONbHbIE BOJHBL BonHOBas
noBepxHocTh. [1nockue u chepuueckue
BOJHBL. CKOpPOCTh  pacHpOCTpaHEHUsI
BONMHBL Yacrora M JUIMHA BOJHBL
['apmoHuyeckue BOJHBL. YpaBHEHUE
rapMoHuyeckoid  BonHbL.  [lepeHoc
SHEPIyy BOJHOI.

6. MosiekyasipHO-KHHETHYeCKast
Teopusi BemectBa (MKTB) wu
OCHOBHbI€ TOHSITHSI CTATUCTHYECKOM

u3uku.
OcHoBHbIE IIPEACTABIICHUS.
TepMoguHaAMUYECKUIA u

CTATUCTUYECKUI METOIbI B  (DH3HKE.
TBepmoe, »umkoe, ra3oo0pazHOE W
IUIA3MEHHOE  COCTOSHHE  BEILECCTBA.
Mogenb HJIeaIbHOTO rasa.
CrarucTudeckye 3aKOHOMEPHOCTH
MOBEACHUS] CUCTEM MHOTUX MOJIEKYIl U
COOTBETCTBYIOIIME  MaTeMaTU4ecKue

MOJIEIH. OcHoBHOE ypaBHEHHUE
KUHETUYECKOW TeOopuH ra3oB. CpemHsist
SHEPTUsI JIBVOKCHUSI MOJIEKYJL.

Pacnipenenenust sHEpruM 1o CTeneHsIM
cBoOObI. AOCOMIOTHAsT TeMIeparypa.
[Tocrostnnast bonpuMana. Baxneiime
CIICICTBUSL  OCHOBHOIO  YpaBHEHMS
MOJIEKYJIPHO-KUHETUYECKON ~ TEOpUU
razoB. 3akoH JlanbroHa. YpaBHEeHue
Menneneesa-KinaneiipoHa.
Craructyeckoe TOJIKOBAHHE
TeMIIEpaTypbl 51 JIABJICHUSI.
Pacnpenenenne Makcgemna. Hanbornee
BEPOSTHAS U CpeNIHssl apruMeTHIEeCKast
CKOPOCTH JIBM)KEHHSI MOJIEKYJ. 3aKOH
bonervana. bapomerpuueckas
dopmyna. Cpenssisi IiMHA CBOOOIHOTO
npobera MoJieKyJ1. SIBeHust nepeHoca.

7. OCHOBBI TEPMOIMHAMHUKH.
TepmonnHamMuaeckue ITapameTpsl
CUCTeMBbl.  BHyTpeHHss  dHeprus
HJIEATBHOTO rasa. I 3aKOH
TEPMOIMHAMHUKHU. MonexynsipHast
TEopust TETIIOEMKOCTH ra3oB.
IIpumenenue I 3akoHa TEPMOMHAMUKHI
K u3omnporieccam. Pabora, coBepiiaemast
npy u30Mporeccax. AanadaTHuecKuii
TpoLecC.

OOparuMble 1 HeOOpaTUMBbIE MTPOLIECCHI.
[yl TeruioBble W XOJOAWIIBHBIE
Manmebl. [{ukn u teopembr KapHo.




YactHple  (POPMYIHMPOBKH  BTOPOTO
Hayasa TePMOJMHAMUKY. DHTPOMHUS KaK
byHKUMA ~ cocTosiHMS. — Bprumcnenue
SHTPOITHH, ee CBSI3b C
TEPMOJMHAMUYECKOH  BEPOSITHOCTHIO
cocrosHus. [lpunipm u  ¢dopmyna
bonbiMana. CTaTMCTUYECKMH CMBICI
BTOPOTO Hayasa TePMOANHAMUKH.
Teopernko-nHpOpMAIMOHHBINA
(krOEpHETUYECKHIA) CMBICT SHTPOIHH.
Bropoe Hauano TEpMOAMHAMUKUA U
TIPUHLIUIT MPUYUHHOCTH.
Hanpaenennocts  Bpemenu. Meron
TEPMOJIMHAMUYECKUX  TOTEHIIMAJIOB
(MeTo/1 XapaKTepUCTHYECKHUX (DyHKIIMIA
I'u606ca). Teopema Hepucra. Ilonstue
00  OTpUIIATENBHBIX  A0COJFOTHBIX
TeMIeparypax.

8. DnekTpocrarnka.

DJNEeKTpUYECKUIl 3aps. 3aKkoH
COXpaHEeHMs 3apsfa. OJIEKTPUUECKOE
none. [lomeBas TpakTOBKa 3aKoHa
Kyiona. HanpsoxkeHHOCTD
ANEKTPOCTATHYECKOTO TOJIS.
HanpspkeHHOCTP  IONIE  TOYEUHOTO
3apspa.  [lpuHmmn — cynepro3unuu
nosiel. JIMHUS W TOTOK  BEKTOpa
HAIPSHKEHHOCTH AJIEKTPUYECKOr0 TOJS.
Teopema Octporpajckoro-I'aycca u ee
IIPUMEHEHHUE JUIS pacuera
ANIEKTPHUUECKUX TIOJIEH. Pabora
MEPEMELLICHUS] TOYEYHOIO 3apsia B
anexktpuyeckoM nodne. [loreHnmanbaas
SHEprus  TOYEYHOrO  3apsga B
JJIEKTpUUeckoM mone.  Teopema o
LUPKYISIMNA BEKTOpa HANpsHKEHHOCTH

AIIEKTPOCTATHYECKOTO TIOJISL.
TTorentmar. TToTentman TIOJIA
TOYEYHOTO 3apsaa.
3KBI/IHOT€HHI/IaJ'II>HI)Ie HOBerHOCTI/I.
CBs13b MEXIY BEKTOPOM

HaIpsDKEHHOCTH W NTOTCHLMAJIOM.
WurerpansHble U auddepeHmanbHble
YPaBHEHUS AIEKTPOCTATUYECKOTO TOJIS.
VYpaBuenue Jlarmaca wu  Ilyaccona.
DNEKTPUYECKUI JUTIONb. JJUAIEKTPUKH.
Ionapuzanys qUANEKTpukoB BekTopsl
MOJISIPUBALTIN Hu AIEKTPHYECKON
UHIyKIMKA.  Teopuss — monspuU3aniin
MOJISIPHBIX AWAIIEKTPUKOB. JIMHEHBIE 1
HEJIMHEWHBIE JWJIEKTPUKU.




ONEeKTPOEMKOCTb. KonneHncaropsl.
DHEPrusi AIEKTPUYECKOTO MOJIS.

9. ITocTOSIHHBIN 31eKTPHUYECKHUI TOK.
OcHoBHbIE XapaKTePUCTUKU
NEKTPUUECKOTO TOKA.
DNEeKTpoJBIKYIIas cuia. 3akoH Oma
JUIL ydacTKa M 3aMKHYTOM LEIu.
PasBerBieHue LEIH. [TpaBuna
Kupxrogda. Pabota u MOIIHOCT TOKA.
3akoH Jbxoyns-Jlenua.
DJNEeKTPONPOBOTHOCTh  TBEPABIX TEJL
[TosryripoBoTHUKH.

10. Marnerusm.

MarnuTtHoe nose CTallMOHapPHBIX TOKOB.
3akoH Awmmepa. 3akoH buo-Casapa-
Jlarnaca. HanpsikeHHOCT MarHUTHOTO
110J1s1. BEKTOpBI MarHUTHON MHAYKLIWU.
Teopema ITaycca Uil MarHWTHBIX
niosieil. Teopema o LIMPKYJISILUH BEKTOpa
B. IuddepenmmansHas popma 3akoHa
MOJIHOTO TOKA. MAarHuTHbIA MOMEHT
AIIEKTPUYECKOro Toka. KOHTyp ¢ ToKOM
B MardHuTHOM TOJI€. PaGora,
coBepuiaemas IpU  NEPEMEIICHUH
JJIEMEHTa TOKa B MAarHUTHOM TIOJIE.
MarnutHoe 1oge B BEILECTBE.

Marueruku. Krnaccuduxanust
MarHetukoB.  Jlua-,  mapa- W
(heppoMarHeTHKH.

11. DjexkTpoMarHuTHasi MHAYKIHSA,
nepeMeHHbIi TOK "
3JIEKTPOMArHUTHBIE KOJIe0aHHUSI.
SBnenne AIIEKTPOMarHUTHON
WHJYKLUH. 3aKoH dapages.

CamMOMHIYKIIMST Y B3aUMOWHIYKIIUSL.
NHayKTHBHOCTD. DHEPrHsi MAarHUTHOTO
nosyist. IlomydyeHune mniepeMeHHOM 37c.
RL,C B uenu mnepeMeHHOro TOKa.
MeTtog ~ KOMIUIEKCHBIX — AMIUIMTY/I.
CobcTBeHHbIE NEKTPUUYECKHE
KoNeOaHusl KOHTypa.  3aTyXarollue
cBoOOIHBIE KoneOaHusl. BeIHYKIeHHbIE
AIIEKTPUYECKHE KOJIeOaHMsI.
DJNEKTPUYECKUI pe30HaHC.

12. Cucrema ypaBHeHuii MakcBesia
1 3JIeKTPOMATHUTHBIEC BOJIHBI.

Tok cmemenns. Cucrema ypaBHEHMH
Makcsema. MarepuaiibHble ypaBHEHUS
cpenpl. BomHoBoe ypaBHeHue. [nockue
JIEKTPOMAarHUTHBIE BOJIHBL
[Tonepeunocts CBETOBBIX BOJIH.
CkaysipHbIil M BEKTOPHBIM NOTEHIMAJL.




3aKkOH  COXpaHEHHWs  DSHEPIMU B
anekTpoauHamuke. Bektop YMosa-
Ilofituara. OHepruss W = HUMILYJIbC
ANIEKTPOMarHUTHOro nosisi. JlaBnenue
ANIEKTPOMArHUTHBIX BOJH. Mciyckanue
ANEKTPOMAarHUTHbIX  BOJH.  Crosuue

ANIEKTPOMATHUTHBIC BOJIHBL
Cdepuyeckue BOJTHBI.
DJEeKTPOMAarHUTHOE TMOJIE€ BAATA OT
W3ITyqaTels. CrexTpansHoe

paznoxenue  u3nydeHus.  OCHOBBI
(horomeTpHH.

13. PacnmpocrpaneHne cBeTa B
H30TPOIHBIX CpeAax.

[Inockue 3nekTpoOMarHuTHBIE BOJIHBI B
M30TpoIHON cpene. Jucnepcust cBera.
Meroapl  HaOMIOEHUS  AUCIIEPCHU.
Knaccuueckass »nekTpoHHas —Teopust
qicniepcud.  Jlucriepcuss B MOJSIPHBIX
Kpuctajuiax. [loBopoT HampasieHus
JIMHENHOM NOJSIPU3alMd B MATHUTHOM
niosie (3¢ ekt Dapanes). EcrectBenHoe
BpAllIEHNUE HAIPABJICHUS MOJSIPU3ALIIH.
Paccesnue CBETA. Peneesckoe
paccesHue. llger 3apu wm HeOa.
KomOuHnanmonHoe paccesHue cBera.
Ckopocte  cBera.  Meroapl  ee
mMepenus. DazoBas W rpymnmnoBas
ckopoctu.  Msmyuenne  Bauiosa-
Uepenkosa.

14. Otpaxenue u mnpeIOMJICHHE
cBera. I'eomerpuyeckas onruka.
3aKOHbl OTPAXKEHHS W TPEIOMIICHUS
ceera. Dopmyna Ppenens. SBneHue
ITOJTHOTO BHYTPEHHETO OTPAKEHMS.
OtpaxeHne cBeTa OT IOBEPXHOCTH
MeTauia. ['eomeTpryeckas ONTHKA Kak
MIPEIESIbHBIN CTy4aid BOJIHOBOW ONTHKH.
OCHOBHBIE TOHATUSI TEOMETPUUYECKON
onTvkH. LleHTprpoBaHHas onTUYecKast
cucrema. [locrpoenne n3o0pakeHus: B
ONTHYECKHX cHcTeMax. Alepparws
ONTUYECKUX CHCTEM.

15. Unrepdepenums u audpaxuust
cBera.

WuTepdepentys MOHOXPOMaTHYECKOTO
ceera. Ombitel HOHra. JIpyxmyuesas

uHTep(epeHIs - METOA JaBJICHUS
BOJHOBOTO  (poHTAa W  JIeNICHHE
aMIUTUTY/IBL. Jlokanu3ars
HHTEpEPEHIIMOHHBIX TI0JIOC.

Wurepdepenmsi  oT  MPOTSHKEHHBIX




HUCTOYHUKOB. Bpemennas u
MPOCTPAHCTBEHHAS KOTEpPEHTHOCTb.
[prmMenenue sBiIeHNst MHTEPPEPEHIN.
JIByxiryueBasi u MHOTOJTy4YeBast
uHTepdepeHtms.

[Tpunimn [ roiirenca-®Openensa. 30HbI
Openenst.  Judpakuus Dpenenst Ha
KPYTOBOM OTBEPCTHH, KPYIJIOM JKpaHe,

Ha TMPSAMOJIMHEHHOM Kpae »JKpaHa.

Judpakims ®paynrodepa.

HudpakiponHas pelieTKa.

Pazperaromas CIIOCOOHOCTB

ONTUYECKHX PHUOOPOB.

UTOI'O 72 130 15 |0 27

I11. O6pa3oBaresibHbIE TEXHOJIOTHHI

VY4eOHast mporpamma — Bun 3andarus O0pa3oBarebHble TEXHOIOTHH
HAauMEHOBAHUE PA3/AEIIOB U
TEM (8 cmpocom
coomeemcmeu ¢
pasoenom || PI1]])
Beenenne Jlekuun 1. N3noxenue
TEOPETHUYECKOr0 MaTepHala
KunemaTtuka Jlexuuu, mnpakrtuyeckue | 1. N3noxenne
3aHATHSA TEOPETUYECKOr0 MaTepuana
2. Pemenue 3amau
JnHamuka Jlexiuu, mnpaktudeckue | 1. H3noxenue
3aHATUSA TEOPETHYECKOr0 MaTepHala
2. Peinenue 3a1au
3akoHbl coxpaHeHus B | Jlekuuu, npaxTuueckue | 1. N3noxenne
MEXAHUKE 3aHATHSA TEOPETUYECKOr0 MaTepHana
2. Pemenue 3amau
Mexanunueckue konebanus | Jlekuun, mnpaktuueckue | 1. N3noxenne
Y BOJIHBI 3aHATUSA TEOPETHYECKOr0 MaTepHala
2. Peinenue 3a1au
MK Tteopus BemecTa Jlexuuu, mnpakrtuyeckue | 1. N3noxenne
3aHATHSA TEOPETUYECKOr0 MaTepuana
2. Pemenue 3amau
OcHoBbI TepMoMHaMUKH | Jlekuuu, npaktuueckue | 1. N3noxenne
3aHSATUSA TEOPETHYECKOr0 MaTepHala
2. Pemienue 3amau
DIIEKTpOCTaTUKA Jlexuuu, npaktuyeckue | 1. N3noxenne
3aHATHA TEOPETUYECKOr0 MaTepHana
2. Pemenue 3anau
ITocTossHHBIN Jlekuuu, mnpakTuueckue | 1. N3noxenue
AIIEKTPUYECKUH TOK 3aHSATUSA TEOPETHYECKOr0 MaTepHaa
2. Pemenwe 3amau




Marnerusm Jlexuuun, npakrtudeckue | 1. N3noxenue
3aHATUSA TEOPETHYECKOro MaTepuala

2. Pemenue 3a1a4
DJIeKTpOMarHuTaHas Jlexuuu, mnpaktuyeckue | 1. N3noxenue
WHIYKIUSA, TEePEMEHHBIN | 3aHATHUS TEOPETUYECKOr0 MaTepuana
TOK U 3JEKTPOMArHUTHbIE 2. Pewenne 3anau
KoJieOaHus
Cucrema ypaBHeHu# | Jlekuum, mnpakTudeckue | 1. N3noxenue
Makcsemna U | 3aHATUSA TEOPETUYECKOr0 MaTepuana
3JIEKTPOMArHUTHBIE BOJIHBI 2. Perrenue 3amau
Pacnipoctpanenue cera B | Jlekuuu, mnpaxtuueckue | 1. N3noxenue
M30TPOIHBIX Cpellax 3aHATUSA TEOPETHYECKOr0 MaTepuasa

2. Pemenue 3a1a4
Otpaxxenue u | Jlekuum, mnpakTudeckue | 1. N3noxenue
IIPEIOMJICHUE CBETa. | 3aHATUSA TEOPETUYECKOr0 MaTepuana
I'eomeTpuyeckas OnTUKA. 2. Pemenue 3anau
WnTepdepenmus u | Jlekuun, npaktudeckue | 1.M3moxeHne TEOPETUIECKOTO
TU(dPaKIUs CBETA. 3aHATUSA MaTepuaia

2.Pemenue 3amau

[IpenogaBanue y4yeOHOM JUCHMIUIMHBI CTPOUTCA HAa COYETAHUU JIEKLUH,
IPAKTUYECKUX 3aHATUN U Pa3IMYHBIX (POPM CaMOCTOSITENbHON pabOThl CTYAEHTOB.
B nponecce 0cBO€HMS IUCHMIUIMHBI UCIIOJB3YIOTCS CIEAYIOLE 00pa3oBaTeIbHbIE
TE€XHOJIOTHH, CHOCOOBI M METOJbl (POPMUPOBAHUS KOMIIETEHLMH: TpaJullMOHHBIC
JEKIUW, IMPAKTUYECKHE 3aHATUS B  JUAJOTOBOM  PEKHME, BBIIIOJIHEHUE
WHIUBUYAIbHBIX 33JaHUI B pAMKaX CaMOCTOSITEIbHON paOOTHI.

JlucuuniuuHa npeaycMaTpUBaeT BHIIOJHEHHE KOHTPOJIbHBIX padOT, MUCbMEHHBIX

JIOMAIITHUX 3aJaHuM.
IV. Ouenounble Marepuadbl Ui  TNPOBeJIeHUA  TeKylled U
NMPOMEKYTOUYHOM aTTeCTAlUN

Hapsay ¢ npyruMu JUCHMIZIMHAMU YYe€OHOTO IJlaHa AUCHUIUIMHA «DuU3nKay
criocoOcTByeT dopmupoBaHuio obmienpodeccuonanbHoi kommereHiuun OIIK-1
«CnocobeH mnpuMeHsTh (yHIaMEHTAIbHbIE 3HAHUS, TOJy4YeHHbIE B 00JacTH
MaTeMaTHuecKux U (WIM) €CTeCTBEHHBIX HayK, U HCIOJb30BaTh HUX B
pOECCUOHATIBHOM IEATETLHOCTID)

3auem

3ader BBICTABISIETCS MO pe3yJibTaTaM pPEeUTUHT-KOHTpoJs. CTyaeHTaMm, He
HaOpaBIMIMM HeoOXoauMoe uucio OamwioB (40), MpeaoCTaBIsAeTCS BO3MOXKHOCTH
MOJIYYUTh OTBETUTH HA JTOTIOJHUTEIHHBIC BOIIPOCHI U BBITIOJIHUTD JOTIOJTHUTEIHHBIC
3a/iaHus U3 0aHKa BOTPOCOB U 3aJjaHUH, MPUBEICHHOTO HUXKE.

Ulkana oyenusanus: MakcuMallbHasl OLIEHKA KaXA0r0 CTYAEHTa [0 UTOraM OTBETa
Ha BOIPOCHI U pe3yjbTaTaM BBITIONHEHHs 3ajaHus cocraBiser 40 OammoB. OHa
CKJIa/bIBA€TCSI W3 OLIGHKH YpOBHS 3HaHUMM (MakcumyM 15 OaminoB), ymeHui
(makcumywMm 15 GamnoB) u BinaaeHuit (makcumym 10 6amios).




IK-2.1 AHasm3upyer
TEXHOJIOTH4YecKoe 000pyAoBaHHe

AOKYMEHTAIUIO,

ONMHUCHIBAIOIY IO

Tunosblie KOHTPOJIbHBIC 3a/I1aHUHA

IToxka3zaresm U KpuTEepUU
OLICHUBAHUS KOMIIETCHIIUH,
IIKAJIa OHeHUBAHUSA

[IpoaeMoHCTpUpPOBATH HaBBIKU pelieHust
TUIIOBBIX 3amau B oOnactd MKT wuneannHOro
rasa.

Ilpumep. B OGamnone emkocteio V=112 1

1 ypoBeHp — 3ammcaHoO
YPaBHEHHE COCTOSIHUS
uaeanbpHoro raza (1 6amr)

2 YypOBEHb  —  JaeTcsd

TecToBbIe IpuMepbl B 06s1actu MKT nneansHOro
rasa.

llpumep. llpu HOpMaNbHBIX YCIOBUSIX Ta3
3anuMaet oobeM 10 s1. Kakoit 06bem (11) 3aitmer
3TOT Tra3, €CIW JNABJICHHUE YBEIUYUTH B 5 pas?
Temmeparypa nOoCTOsIHHA.

A3 b.2

B.5 I.4

HaXOAWTCS  BOJOPOJ  TpPH  HOPMAJBHBIX | IPABHJIBHOC  PCIICHUC U
ycnoBusx. Ilocime Toro kak B OGa/uloH ObUTO | IOMYYE€H BEPHBIM OTBET (2
JIOTIOJTHUTETHHO BBEJICHO HEKOTOpoe | 0asia)

KOJIMYECTBO TeNHs, JaBJICHHE B OauloHe

Bo3pociio a0 p = 0,15 Mlla, a Temneparypa He

u3MeHwiacb.  Omnpefenuth  Maccy — Teus,

BBEJICHHOTO B OaJIJIOH.

[IponemMoHCTpUpPOBATH yMEHUE pemath |1 ypoBeHb — TPAaBUIBHO

BbIOpaH oTBeT (1 Gawn)

2 ypOBEHb — Jla€TCA BEPHBIM
XOJl pelIeHusT | TOJIy4YeH
NpaBWIbHBINA OTBET (2 Oaia)

[IponeMoHCTpUpOBaTh 3HAHUS TIPU OOBSICHEHUU
KPYT'OBBIX ITPOLIECCOB.

1 ypoBEeHb — 3HAET MOHITHE
KpPYTOBBIX mporieccoB (1 6amn)

HAXOJAIIECUCA MPSIMO HAIPOTUB IIapPUKA.

Ilpumep. llepeuncnuTh, TAE€ HUCHOIB3YyETCS | 2 YPOBEHb — 3HAET
npssmout nukia Kapso. IIPUMEHEHUE  TOPsAMBIX U
0o0paTHBIX ITUKIIOB (2 Gaia)

[TpoaemMoHCTpUpPOBATH HaBBIKU peuienusi | 1 ypoBeHb — MPaBUIBHO
TUIIOBBIX 33J1a4 B 00J1aCTH AJIEKTPOCTATUKH. paccMOTPEHBI CHUJIBI,
Ilpumep. bonplias MeTauIMYEeCKash IUIACTUHA | OTIPEACIICHbl X 3HAYCHUS, HE
pacnoJiokeHa B BEPTUKAJIbHOW IIOCKOoCcTH. Ha | 3ammcano YCJIOBUE
paccTosiHuM a@ = 10 ¢cM OT MIaCTUHBI HAXOJUTCS | PABHOBECHSA, HET PEIICHHUS
HEMNOIBUKHAS TOUKA, K KOTOpoi Ha HuTH JutnHoi | (1 Garm)

| = 12 cM moaBemieH MaleHbKHUI IAPUK MAcCoil | 2 YPOBEHb —  IPABHJIBHO
m = 0,1 r. [Ipu cooOuiennn mapuky 3apsijaa ( oH | 3aMMCcaHo YCI0BHC
IIPUTSHYJICS K INIACTUHE, B pE3YIbTATE YE€ro HUTH | PABHOBECHA HIapuka,
OTKJIOHWJIaCh OT BEpTUKaNu Ha yron o = 30°. | HCHOIb3Ys METOA
Haitn 3apsipm q mapuka ¥ MHOBEPXHOCTHYIO OTOOpaXCHHsI, HailieH 3apsy,
IUIOTHOCTh 3apsiaoB of(r) Ha miactuHe Kak | HC OHpeaeicHa
(YHKIHIO pACCTOSIHUS I' OT TOYKM IUIOCKOCTH, | TOBCPXHOCTHAA —  IIOTHOCTH

3apsioB (2 Oamna)




3 YPOBEHb  —  JIaeTcA
OpaBUIbHOE  pElIeHHEe |
MoJIydeH BepHBIM oTBeT (3
Oaia)

IIpoeMoHCTpUPOBATH yMEHHUE pemars
TECTOBBIE MPUMEPHI B 00IACTH 3JIEKTPOCTATUKH.
Ilpumep. PaccTrosiHre MEXAY IBYMsI TOUEUHBIMU
3apsanamu +1,78 HKn u —6 HKn paBuo 4 cm. Ha
paccTosiHUM 2 CM OT IEPBOIO 3apsiia MOMEIIECH
TaKOM TOYEUHBIA 3apsl, 4YTO MEPBBIM 3apsn
HaxoJUTCA B paBHOBecHH. OnpeneanuTs MOIYb
ATOrO 3apsja.

1 ypoBeHb — TPaBUIILHO
BEIOMpaeT oTBeT (1 Gamn)

2 ypOBEHb — MPABUILHO CHITHI,
JNEUCTBYIOIIME HaA 3apsAnbl, B
X0JIe penieHUus JOMYIIEHbI
HEKOTOpBIE OIIMOKH, OTBET
TIOJTy9YCH HeBEPHBIN (2 Oaruia)
3 yYpOBEHb — Jlae€TCsi BEPHBIH

A.3u8Kn b.-1,5uKn XOJ pEUICHUS U TMOJy4YEH
B. 1,58Kn I'. 24 sKn paBuIbHBIN OTBET (3 Oaa)

[IponemoncTpupoBath 3HaHUsA B obOmactd | 1 yYpOBEHb — JTAaHO
AIEKTPOCTATUKH. ompe/ereHIe HaPSKEHHOCTH

Ilpumep. PaccMOTpeTs M onMcaTh SJIEKTPUIECKOE
T0JIE, CO3JJAHHOE 3aPsKEHHBIMU TEJIAMHU.

QJICKTPHUYCCKOTO IIOJI U €TI0

NOTEHIINAJIA, MIPaBUIBHO
3anMCaHbl bopmybl
HaIpPsHKEHHOCTH OJIS

To4yeuHoro 3apsa (1 6amn)

2 ypOBEHb — 3HAET INPUHIIUI
CYNEpIO3ULINH
ANEKTPUYECKUX
IPaBUIBHO COCTAaBJICHBI
YPaBHEHUS  ONMCHIBAIOLIUE
HaIPSHKEHHOCTh
JIEKTPUYECKOTO TMOJS U €ro
NOTEHIIMAJIA TUTSL TN
IPOU3BOJIBHON (POPMBI (POPMBI

MOJIEH,

(2 6amna)

3 ypOBEHb — 3alUCHIBAECT
bopmyIibl TSt
HaIpPsHKEHHOCTH

ANEKTPUYECKOTO TIOJISI U €ro
MOTCHIIMAIA B MPOW3BOIHLHOM
clydae, MOKET BBIYUCIIHTD
paboty CHUIT
ANEKTPOCTATUYECKOTO  TIOJI,
3HAET CBSI3b MEXTY
HAMPSHKCHHOCTBIO  TIONIA |
noteHuaioM (3 6ama)

[IponeMoHCTpUpPOBATH HAaBBIKU peleHus
TUIIOBBIX 33/1a4 B 00JIACTHU 3JIEKTPOMArHETU3MA.

I ypoBeHb — HPABUIBHO
ONpEeNEeIeH HMIIEAaHC LENH,




IIpumep. Kakyio CpeaHIOIO MOIIHOCTh HYXHO
HOJBOIUTH K  KoyebaTedbHOMY  KOHTYpY,
cojiepKalieMy KOHJIeHCaTop eMKOCThIO 3,8 HD u
KaTylmKy C UWHAYKTUBHOCTBIO 4,2 MK[H w©
akTUBHBIM conportuBiaeHueM 0,7 OM, 4YTOOBI
HOJ/ICP’)KMBaTh B~ HEM  He3aTyXarollue
rapMOHHYECKHE KOJEOaHUS C aMIUIUTYAO0N
HaIpsDKEHUs Ha KoHAeHcaTtope 18 B?

HET JaJbHEHIIET0 pPEIICHHS
(1 6amm)

2 ypOBeHb — IMPaBUJILHO
oTIpe/IeICH UMIICIaHC IETH |
HaljIcHa aMIUTHTYa TOKa, HET
nanpHeHmero pemeHus (2
Oama)

3 ypoBEHb — TIPaBUJIBHO
HaWJICHO YpaBHEHUE
KOJIeOaHU TOKa u
HaIpPsKEHUS, HET
JAJIbHENIIIETO peneHns
(3 6amna)

4 ypoBeHb — TPaBWIBHO
HaWJIEHO ypaBHEHHE
KoJIeOaHMi TOKa u
HampsDKeHUs, B PEIICHUH
JOMYIIEHbl  OMMOKH  TIpHU
OTIpEICIICHUN OTEPh

MOIITHOCTH, HET TPABUIHHOTO
oTBeTa (4 6aia)

S YpOBEHb — TPABUIIBHO
HaWJICHO ypaBHEHUE
KOJIeOaHMi, onpeeIeHbI
NOTEPH  MOIIHOCTH,  JIaHBI
OPaBWIbHOE  pEIIeHHue U
BEpHBI 0TBET (5 0aioB)
[IponemMoHCTpHUpPOBATH yMEHHUE pemath | 1  ypoBeHb — MPaBUIIBHO
TECTOBBIE pPUMEpPBI B obnactu | BBIOpaH OTBET, HET PELICHUS U
AIEKTPOMAarHeTu3Ma. nosicieHui (1 6amn)

Llpumep. TIpoBoAsIMi CTEPKEHB, NJIMHOU 8 CM
BpalllaeTCsl BOKPYI OCH MPOXOMSIIEH dYepes3
TOYKY, JACNSAIIEH JIUHY CTEPXKHS B OTHOIICHUU
1:3, ¢ vacroroii 6 I'lT B MarHUTHOM MOJE C
nHaykauen 5 Tn. Onpenenuts MOAYIb pA3HOCTH

MOTEHIMAJIOB,  BO3HHUKAIOIIEH  MEXIy €€
KOHIIAMH.
A.30B b. 600 MB

B.38mB TI'.300MB

2 yYpOBEHb — MPABUIIBLHO
3anucaHo ypaBHEHHE
JBUKEHUS CTEpKHS (2 Oaa)
3 ypOBEHb — TPABUIIBHO
onpeaeIeHo U3MEHEHUE
MarHuTHOr0  MOTOKa  3a
OECKOHEYHO MaJIblii
IPOMEKYTOK BpPEMEHHU
(3 6amna)

4 ypoBeHb — TPABUIBHO
ONpEaEIEHO U3MEHEHUE
MarHUTHOTO  TIOTOKa  3a
OECKOHEYHO MaJTbIii
IPOMEXKYTOK BpPEMCHH,
3anucaH 3aKOH




ANEKTPOMArHUTHOW MHTYKITUH
JUIS ~ JTaHHOTO  Cllydas, B
pelIeHnn JIOTTYIIICHBI
HE3HAYUTEILHBIC OIINOKH,
OTBET HE BEPHBIN (4 Oayia)

5 ypoBeHb — TPaBUIBHO
3amucaHbl BCE ypaBHECHWUS,
COCTaBJICHO BEPHOE pEIICHHUE,
OTBET MPABWIbHBIN (5 OAIIOB)

[IpogemoHCcTpupOBaTh 3HaHUS B  0O0JacTu
(U3MKH IEKTPOMArHeTU3Ma.

Ilpumep. PaccmoTperh ©  OmnmMcarth  3aKOH
AJIEKTPOMAarHMTHOM MHAYKIIUUA U CAMOUHIYKIIUH

1 ypoBeHb — IPaBUIBHO JaHbBI
oTpeeNeHUs SIBIICHUSIM
AJIEKTPOMArHUTHON MHTYKITHH
u caMouHaykuu (1 6asmr)

2 ypoBeHb — C(HOPMYIUPOBaH
3aKOH 3JIEKTPOMArHUTHOU
unaykuuu dapazes u 3anucan
B nuddepeHmanbHoi hopme
(2 6anna)

3 ypoBeHb — c(HOpPMYIUPOBaH
3aKOH AIEKTPOMAarHUTHOM
nHaykuuu dapanes u 3anvcan
B U pepeHnnanbHoi hopme,

PacCMOTPEHBI pasinyHbIe
ciIy4yau M3MEHEHHUS
MarHUTHOTO MOTOKa,

chopMyTUPOBAaHO  MPABUIIO
Jlenna (3 6anna)

4 ypoBEHb — MPABUIIBHO
3alMCaHbl 3aKOH
AJIEKTPOMArHUTHOW MHYKIIUU
®Dapanes B
nuddepennanbHoi popme u
ypaBHEHHE,  OIHKCHIBAIOIIEE
3.1.C. CaMOUWHTYKIIUH,
MOJIHOCTBIO ~ OMHMCaHbl  00a
addekTa (4 6ara)

S ypOBEHb — TIPAaBUJIBHO
3alMcaHbl  BCE  YpaBHEHWUS,
paccMOTPEHBI pa3uyHbIe
cllydau MIPUMEHEHUS
YPaBHEHU, OIIPENEIICHO
MIOHATHUE WHIYKTUBHOCTH,
HalieHa VHYKTUBHOCTb

COJICHOM/IA, onpesiereHa




SHEPrHs MAarHUTHOTO TONSA B
cpaeHousie (5 6ayioB)

J171s1 ouieHuBaHUsI pe3yIbTaTOB 00YUYEHUS B BUJI€ 3HAHUH MpeJIaraeTcs OTBETUTH Ha
CJIEAYIOIIUE BOIIPOCHI:

1. OcHoBubie nonoxenuss MKT.

2. Yrto Takoe nasneHue? Uto xapakrepusyeT TemmnepaTrypa? Kakue ucnonab3yroTcs
OCHOBHBIE IIKaJIbI TEMIIEpaTyp?

3. Uto Ha3bIBalOT PaBHOBECHBIM cOCTOsHHEM? UTO Takoe TepMOIMHAMUYECKHIA
nporiecc?

4. Yro takoe ujeanbHbIM ra3? Yem BbI3BaHO JaBiieHHE ra3a? 3anucaTtb OCHOBHOE
ypaBHeHue MKT uaeanbHoro rasa.

5. Uro Takoe cpemHss KBaJpaTuyHas CKopocTh? Yemy paBHa cpeaHss
KHUHETUYECKasi SHEPTHS MOCTYNAaTEIbHOTO JBUKEHUS MOJIEKY?

6. UYto Takoe uucno creneneit cBo00ab1? CHopMyIHpPOBATh 3aKOH pacTIpeeIeHUs
SHEPIrHUH 10 CTETIEHAM CBOOO/IBI.

7. Kak cpennssi KMHETHYECKass SHEPTUsl M CPEIHssl KBaJpaTU4yHasi CKOPOCTh
CBs3aHbI C TemnepaTypon? KakoBa TpakTOBKa TEPMOJUHAMHYECKON TEMIIEPATyPhI?
8. CrnenctBus u3 ocHoBHOTO ypaBHeHUs MKT uaeansHoro rasa: 3akon JlaipToHa,
3aKOH ABOrajpo.

9. IlomstTme kommyecTBa BemecTBa. UTto Takoe umcio Aoraapo? Uto Takoe
MOJISIpHAsl Macca BemecTsa?

10. YpaBuenne MenneneeBa-Kiamneiipona kak ClIeCTBHE OCHOBHOTO YpaBHEHHS
MKT unaeansHOro raza. Y HuBepcaibHas ra3oBasi IOCTOSIHHASL.

11. Yro Takoe wum3orepMuueckuii mporecc? Kak OH BBITTISIAT Ha JHarpaMmax
cocrosinuii? ChopmynupoBarth 3akoH boitist — Mapuotra.

12. Yto Takoe n306apHsbIii nmporiecc? Kak oH BBITVISIAUT HA TUarpaMMax COCTOSTHUM?
Cdopmynuposath 3akoH I 'eii-Jlroccaxa.

13. Yto Takoe n3oxopHslii mporiecc? Kak oH BRIMISAUT HA TUarpaMMax COCTOSTHHM?
Cdopmynuposath 3akoH Lllapis.

14. Omnpenenenue kodpduieHTa MOJIE3HOTO JEHCTBUSI.

15. DnexTpuyeckue 3apsiapl U UX CBOWCTBA. 3aKOH COXpaHEHUs 3apsja. 3aKoH
B3aMMO/ICUCTBUS dJIEKTprUUecKuX 3apsaaoB (3akoH Kynona).

16. OcHOBHBIEC XapaKTEPUCTHKHU U JEHCTBUS dIEKTPHUECKOTO TOKA.

17. Dnextpuueckoe mnone. HampsokeHHOCTh 3ieKTpudeckoro mnois. IlpunHumn
CyNEPIIO3ULIAN TOJIEH.

18. DnexTpoHHass Teopus MPOBOJAMMOCTH METAJUIOB (OIBITHBIC JTOKA3aTEJIbCTBA,
OCHOBHBIE IIPE/ICTABIICHHUS ).

19. CunoBsie nuHUM AeKTprueckoro nojs. Teopema Octporpaackoro-I"aycca mis
HaIpPSYKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

20. DnekTpoHHAas TEOpHs MPOBOAUMOCTH MeTauioB (3akon Oma u J[xoyns-Jlenna
B nudepeHnmansHoi popme).

21. ludbdepenumansuas  Qopma  Teopembl  Octporpanckoro-I'aycca  mms
HaIPSHKEHHOCTH 3JIEKTPUUECKOTO TOJIS.



22. YpaBHEHUE HEMPEPHIBHOCTH IEKTPUUECKOTO TOKA.

23. PaboTa mo nepeMenieHuIo 3apsiia B dJieKTpuaeckom moie. [lorenmmann.

24. O0001meHHbIi 3akoH OMa.

25. DKBUINOTEHIIMATIbHBIE TMOBEpXHOCTH. CBA3b MEXKIY HAMNPSHKEHHOCTHIO H
TIOTEHIIAAJIOM.

26. PazpeTBnennsie nienu. [IpaBuna Kupxroda.

27. Teopema O MHMPKYJSIIUA BEKTOpa HAMPSHKCHHOCTH AJIEKTPUYECKOTO TIOJIS.
WuTerpansaoe u nuddepeHmanbHOe ypaBHEHUE JIEKTPOCTATHUECKOTO TOJIS.

28. PaboTa 1 MOIIHOCTH TOKA.

29. Knaccuduxkarus 371eKTpOPUBOIOB.

Jlnst  oleHWBaHUS PE3YNBTATOB OOY4YEHUS B BHAC YMEHUU Tpejiaraetcs
MPOJIEMOHCTPUPOBATH CJICAYIOIINE HABBIKYU PEIICHHS TECTOBBIX MPUMEPOB:

1. PaccTostnue mexnay nByMs TouedHbiMu 3apsaamu +1,78 uHKn u -6 K paBuo 4
cM. Ha paccrosiHnu 2 ¢M OT MepBOro 3apsijia MOMEIIECH TAKO TOUEUHBIN 3apsil, YTO
MEPBbIN 3apsi HAXOAUTCSA B paBHOBecHH. ONpeNeNIuTh MOIYJIb 3TOTO 3apsia.
A)3uKn B)-1,58Kn C)1,58Kn  D)24uKn E) HeBo3aMoxHO onpeaenursb,
T.K. HE YKa3aH 3HaK TPEThEro 3apsja.

2. HanpspkeHHOCTD TOJIsE TOYEYHOTO 3apsija B Touke A paBHa 36 B/M, a B Touke B
HanpspkeHHocTh nosiga 9 B/M. Omnpenenuts HanpsikeHHOCTh moist B Touke C,
JekKaIEen ocepeanHe Mex 1y Toukamu A u B.
. _ _ . A)I16BM B)225BM C)13,5B/m D)20
+q A C B B/m E)25B/m

3. UeThipe 3aKpeIUICHHBIX TOUEUHBIX 3apsija HAXOMASITCS B BEPIIMHAX KBaJpaTa co
cTopoHO# 2 M. OnpenenuTh padoTy JIEKTPOCTATUIECKOTO OIS IPU MTEPEMEIICHUH
3apsna 2 HKi u3 Touku 1 B Touky 3 mo myTH 1-2-3. (Touku 1 u 3 nexar Ha cepenuHe
COOTBETCTBYIOIIUX CTOPOH.)

=1 HEn 1 1 HER A) 200 IbK
B) 50 Ix
C) 20 Ix
2 D) 0
E) Henb3s onpenenurs.

-1 nkn 3 1 HEkn

4. TInockomy BO3AYIIHOMY KOHJIeHCATOPY eMKOCThIO 10 Mk®D coobmmu 3apsia 100
MK u oTkrounsiu oT ucroyHuka Toka. Kakyro padoTy HE0OXOIUMO COBEPIIUTS,
YTOOBI YMEHBIIIUTh PACCTOSTHUE MEXy TUIACTUHAMH B JIBa pa3a?

A) 250 Ix B) 500 Ix C) 125 Ix D)
1000 JIx E) 300 JIx



5. JIBa HUXPOMOBBIX PE3UCTOPA COCAUHEHBI MapajyieabHO. BO CKOJIBKO pa3 cuia
TOKa B [IEPBOM PE3UCTOPE OTINYAETCS OT BTOPOM, €CIIU IMAMETP BTOPOTO PE3UCTOPA
BJIBOE OOJIBIIIE MIEPBOro?

A) B4 pazamensmie B) B4 pazatboneme  C) B2pasamensmie D) B2
paza OoJibliie

E) Henw3s ompenenuth, T.K. HE YKa3aHO COOTHOIIEHUE MEXIY CKOPOCTSIMHU
JIBUKEHUS JICKTPOHOB.

6. Onpenenuth BHYTPEHHEE COMPOTUBJICHUE UCTOYHUKA TOKA, M300paXKEHHOTO Ha
PUCYHKE, €CJIU MOoKa3aHus ujeanbHbIX BoJbTMEeTpoB U =20 Bu Uy, =15 B. (R1 =
Rz =5 Om; R4 =30 Om; E =50,4 B).

R;

R A) 3,6 Om
——1 —

R
— B) 0,1 Om
, —)— ©) 0,250m
D D) 0,2 Om

E) 2 Om

k|

7
. Bo ckosbko pa3 BelIESAIONIAsCS MOIIHOCTh Ha pe3uctope R, orinuaercs ot
BbIJIEJIUBIIEHCS MOUIHOCTH Ha pe3uctope R3 ? BHyTpeHHHM conpoTHBIEHHEM
HMCTOYHUKA TOKA IPEHEOPEUb.

Ri=2R A) B 4 paza Gonbie.
B) B 4 paza meHble.
C) B 8 pa3 menbiie.
D) B 8 pa3 6onbie.
E) OnunakoBbl

8. Ilox nelictBueM cuibl AmMmepa MpPOBOAHUK IMHOW 50 cM mepeMeraercs B
HEOJHOPOJHOM MAarHMUTHOM TI0JIe, KOTOpOE€ H3MEHSAETCd B HaIpaBJICHUU
NepeMeNIeHHs TaK, KaK MOKa3aHo Ha pucyHke. OnpenenuTs padoTy cuiibl AMiepa
MIpU MePEMEIICHUH TPOBOAHUKA U3 TOUKH C KOOPJAUHATON 5CM B TOUKY, KOOpJMHATA
kotopou 10 cMm, ecnu HanpaBIEHHUE CUJIBI U TIEpEMEIICHUs coBNagaroT. Cuiia TOKa B
IIPOBOJHUKE 2 A.



4+ B;:mTa
A) TS5 T

B) 7.5 mIx

o)1

]
LA

D) 0.5 m]bx
E) 5 mllx

9. IlpoBonHuk nnuHOM L = 4 M, nBUTaeTcs BAOJIb HAIPABIISIIOUIUX B MOCTOSTHHOM
MarHuTHOM moJje ¢ uaaykiue 20 MTa co ckopocThio 2 M/c. PaccTosiHne Mexmy
HanpaJsFOIUME paBHo | = 2 M . OnpeenuTh BeIMYUHY TOKA U €T0 HAIlPaBIICHHE,
€CJIM COTIPOTUBIICHUE €IMHUILIBI JUIMHBI pe3uctopa AB paBHo 2 Om/Mm.

t A) 40MA; 1o HampaBlICHUIO JBWKCHUS

Q) ) ©) ©0) 4aCOBOW CTPEJKH.
O O, © &

SV ¢ |L B B) 40MA; npoTUB HampaBlIeHUS JABUKCHUS
® @ ) ) 4acOBOM CTPEJIKHU.

C) 20 MA; npoTUB HaNpaBJICHUS TBUKECHUS
4aCOBOM CTPEJIKU.
D) 20MA; mo HampaBJ€HUIO JIBUKECHUS
4aCOBOM CTPEJIKU.
E) 160 MA; no HampaBi€HUIO JBHKECHHUS
4aCOBOM CTPEJIKU.

10. Ha pucynke npencrtaBieH rpaduk 3aBUCUMOCTH aMILUTUTYJbI CHJIBI TOKa B

UJICATbHOM KOJICOATEIbHOM KOHTYpe OT 4acToThl nedictBust BHemHed JJIC.

OnpenenuTs aMIUTATYAY 3apsija Ha MJIACTUHAX KOHJIEHCATOopa MPU PE30OHAHCE.
Adm: A A) 6 K

B) 6 mKn

C) 1 Kn

D) 1 MKn

E) 2 Kn

Mgerannnns

liggnmmnna

.
J; k'

O A

R
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I[J'ISI OLCHUBAHUA PE3YJILTATOB 06y‘ICHI/I$I B BHUIC BJI&EGHI/II\/'I npemiaracTcsa pCinuTh
CICAYIOINIME TUIIOBLIC 3aaa4u:



1. Haiity uHIYKIMIO MarHUTHOTO 1104151 B T.O, €CIIM IPOBOTHUK C
// N TokoM | mMeer BuJ, ToKa3aHHbIM Ha puc. Pammyc msrmba R,
j TPSIMOJIMHEHHBIE YYACTKU CUYUTATh OCCKOHEYHO JTMHHBIMHU.
//I 2. I'opu30oHTAIBHBIN CTEpP)KEHB JIMHOM 1 M Bpalmaercsi BOKpYT
/ BEPTUKATIBHOMN OCH, TIPOXOISIICH Yepe3 OJMH 13 ee KOHIOB. OCh

BpallleHUsl MapajUieJbHA CHJIOBBIM JIMHUSIM MAarHUTHOIO TOJIS,
UHIYKIMs koToporo paBHa 0,5 mTu. Ilpu kakom ducie yactote

BPALLCHUS CTEP>KHS pa3HOCTh MOTEHIMAJIOB HA €ro KOHIax OyzAeT paBHa 1 MB?

3. JlBa UIMHHBIX mNapaUIeNbHBIX APYr JPYyry =

POBOJHMKA 3aMKHYTBI HA OJHOM KOHIIC KATYIIKOH [.{ @ |=» ® B ®

uHIyKTMBHOCTH L (cM. puc.). Ha mpoBogHHMKax 2o

PAaCIIONIOKEH CTEepXKEHb-TIepeMbIuka JumHOW |

Maccoid M. CrucremMa HAXOAUTCS B OTHOPOAHOM MAarHMTHOM IIOJIE€ C MHITKLEH B.B
HAuaJIbHbIi MOMEHT BPEMEHHM CTEP)KHIO COOOIIAIOT CKOpPOCTh U, HalTh 3akoH
JBIDKEHHS CTEP)KHSA. TpeHue MeXIy CTepKHEM U NPOBOJHUKAMHU OTCYTCTBYET.
CormpoTuBIICHHE CUCTEMBI IIPEHEOPEKUMO MATIO.

4. ITpocTpaHCTBO 3al0IHEHO 3apsIOM C 00BEMHOM IIOTHOCTBIO O = P, exp(— ar® ) ,rae

Po U O — TOJIOKUTEIIbHBIE TTOCTOSIHHBIE, ' — PACcCTOSHUE OT LEeHTpa cucremsl. Haiitn

MOJTyJTb HANpPSLKEHHOCTH DJIEKTPUYECKOro 1Mot Kak  (yHkuuio . MccnenoBaTh

TIOJTydEHHOE BBIPAYKEHHE IIPU MAJIBIX M OONBIIMX I, T.e. pu or’<<1 u or®>>1.

5. Mexty riacTHHAMU IIOCKOTO KOHJICHCATOPa, HAXOIAIIMMHCS Ha paccTostHuK d=1 cMm

JpyT OT Jpyra, MpuiiokeHa pasHocts norennuano U=300 B. B npoctpancTBe Mexmy

TUTaCTUHAMU MTOMEIIAETCS IJI0CKONapaiesbHasl TNIACTUHKA U3 CTEKJIA (€1=6) TOJIIMHOMN

d:=0,5 cM U IocKomnapasiebHas IacTUHKA mapaduna (e,=2) tomumHoi d2=0,5 cMm.

Haritu:

a) HaMPsHKEHHOCTD JIEKTPUYECKOTO TOJISt B KAXKIO0M CJIOE;

0) majieHre MOTEHIMANA B KAYKJIOM CJIOE;

B) EMKOCTb KOHJIEHCATOPA, ECIHU IUIomapb mwactua S=100 cm?,

I') MOBEPXHOCTHYIO TJIOTHOCTH 3apsijia Ha IJIaCTUHAX.

6. Cucrema cocrour wu3 3apsga (>0, pPaBHOMEPHO pacHpeEIeHHOrO TI0
MOJTYOKPY>KHOCTH pajuyca @, B LEHTPE KOTOPOW HAXOAUTCS
TOYEUHbIM 3apsan —q (cM. pucyHok). Haiitu Momynb

a y  HAIpsDKCHHOCTH 3JIEKTPUYECKOTO T0JIst ¥ IoTeHImal Ha ocn OX

CUCTEMBI Ha PacCTOSIHUM I>>a OT Hee.

7. 1110CKMI BO3IYIIHBIA KOHACHCATOP 3apsKEH 10 Pa3HOCTH

norenumanoB Up=50 B u oTkimroueH ot ucrounuka toka. [locne

ATOrO0 B KOHJIEHCATOP MapajuIeIbHO OOKIaKaM BHOCHUTCS TPOBOJINAS TUIACTHHKA

tomuuHoi d;=2MM. PaccrosHue Mexmy oOkmaakamu do=5 MM, miomaam oOKIaaoK 1

TUIACTUHKK OJMHAKOBBL. Haiftn pasHocTs mnoreHnmuasoB U wMexay oOKIagkamu

KOHJIEHCATOpa MPU BHECEHUH NPOBOIAIIECH IJIACTUHKU.

8. Haittu yaenbHOE CONPOTUBIICHUE TUAIEKTPUUECKON MPOKIIAIKK KOHJEHCATOPa, Yepe3

KOTOPYIO MIPOUCXOJIUT YTEUKa 3apsijia, €CIM 3a 3 MUH KOHJICHCATOP TEPSIET MOJIOBUHY

COOOIIEHHOTO eMy 3apsiia. JluanekTprudeckas ¢ MPOHUIIAEMOCTbIO TIPOKIIAaKu 2,1.
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9. HaillTu WHIYKIMIO MarHUTHOTO TOJSl TOKA, MPOTEKAOIIEro IO OAHOPOJAHOMY

mpsAMOMYy IIpOBOAY C MOCTOSTHHOM IJIOTHOCTBIO J, B TOYKC, IIOJIOXKCHHC KOTOpOﬁ

OTHOCHTEJILHO OCH TpOBOJA ONpeJensercss paamyc-BeKTopoM | . Pammyc ceuenus
npoBoza paBeH R. MaruuTHast mpOHUIIAEMOCTb BCIOTY paBHa 1.

10. KBagparHast paMka ¥ IpsAMOM ITPOBOTHUK JIEKAT B OJTHOW IUTOCKOCTH
Kak [IOKa3aHo Ha pucyHke. [1o mpoBoJHHKY nmpoTekaeT ToK cuioil 40 A.
CropoHa paMku paBHa 8 cM. Hailtu 3apsii, NpoTeKaroluii B paMKe, Ipu
ee noBopote Ha 180° Bokpyr ocu OO, OTCTOSAIIEN OT MPOBOJHUKA C
o TokoM Ha pacctossHuM 10 cm. Conporusnenue pamku 2 OM.

11. KoHTyp COAEpXUT KaTylmiky WHAYKTUBHOCThIO 6,4 MIH u JBa
KoHzieHcaTopa eMKocThio 350 H® u 930 Hd (cMm. puc.).
Konpnencaropel 3apsmwm 10 Hampsbkenus 220 B, 3atem | K
3aMKHYJIH Kiod. ONpenenvTs aMIUIMTYJHOE 3HAaueHHe ToKa - | L
yepe3 KaTylIKy ¥ IEpUOJ] COOCTBEHHBIX KOJIEOaHUIA.

o’

j— CJ

V. IlepevyeHb OCHOBHOM M JIOTIOJTHUTEILHON YU4eOHOI JIUTepPaTypbl, HEO0X0TUMOMH
JJIS1 OCBOCHMSI TMCLHUILIMHBI
a) OCHOBHas JIMTEpaTypa:

1. Huxkepon, B. A. ®u3uka Jj1s By30B : MeXaHHKa M MOJIEKYJsIpHas (u3uKa :
yueonuk : [16+] / B. A. HukepoB. — Mockaa : JlamkoB u K°, 2021. — 136 c. : un.,
CXEM., rpad. — Pexum JIOCTYyTIA: o TMOJIITHUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=684326 (nata  oOpamicHwus:
27.12.2023). — ISBN 978-5-394-00691-3. — TeKcT : 3J€KTPOHHBII.

2. O6mmit kypc ¢usuku: YueOHoe mocobue st By3oB: B 5 tomax Towm 1:
Mexanuka / CuByxuH [[.B., - 6-¢ usn., crep. - M..OU3MATIJIUT, 2014. - 560 c.:
60x90 1/16 (Ilepemnér) ISBN 978-5-9221-1512-4 .- Pexum noctyna:
http://znanium.com/go.php?id=470189

3. ®dwuznka : yueOnuk / B.U. Jlemmmuenko, U.B. Jlemuguenko. — 6-e¢ wu3m.,
nepepadb. u gon. — M. : UHOPA-M, 2018. — 581 c. + [on. marepuaisbl
[OnexTpoHHBI pecypc]. — (Bricmiee oOpazoBanue: bakanaBpuar).- Pexum

noctyma: http://znanium.com/go.php?id=927200

0) OTIOTHUTENIFHAS JIMTepaTypa:

1. Kynun, JI.C. Kypc obmieli pusuku (B Borpocax U 3amadax) [DIeKTPOHHBIH
pecypc] : yaeb. mocobue / JI.C. Kynun, I'.I'. BypaykoBckas. — DJIEKTpOH. JaH. —
Cankr-IletepOypr:  Jlamp, 2013. — 320 c¢. — Pexum pgocryna:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=5843

2. Ky3nenos, C.1. Kypc ¢pusuku ¢ npumepamMu pereHus 3aaay : yueoHoe nocooue
/ C.W. Ky3nenoB. — 4-e u3f., nepepad. u gon. — Cankr-IlerepOypr : Jlans, [0. T.].
— Yacrs II : DnexkrpuyectBo u MmarHeTusM. Konedanus u Bonusl — 2014. — 416 c.
— ISBN 978-5-8114-1718-6. — Tekct: SIEKTPOHHBINA / IJIEKTPOHHO-
OnOImoTeUHas crucTemMa «JIamby : [caitT]. - URL:
https://e.lanbook.com/book/53682



https://biblioclub.ru/index.php?page=book_red&id=684326
http://znanium.com/go.php?id=470189
http://znanium.com/go.php?id=927200
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5843
https://e.lanbook.com/book/53682

2) IIporpammHOe oOecrieueHne

KomnbrorepHblii kiaace ¢pakyjJbTeTa NPUKJIAIHON MATEMATHKA U KUOepHeTHKHU Ne 40
(170002, TBepckasi 00.1., r.TBeps, CaoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian

OecIuraTHO

Apache Tomcat 8.0.27

OecIutaTHO

Cadence SPB/OrCAD 16.6

I'ocynapcTBeHHBINM KOHTPAKT HA IIOCTAaBKY
JIMIIEH3UOHHBIX MPOTPAMMHBIX NpOoyKTOB 103 -
I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OecriaTHO
Google Chrome OecrutaTHoO
Java SE Development Kit 8 Update 45 SeCILIATHO
(64-bit)

JetBrains PyCharm Community SeCILIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecruraTHO

Kaspersky Endpoint Security 10 mst
Windows

Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenoctasinenus rnpas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt npenoctasnenusd mmpas Ne Us000311 ot
25.09.2012

MHoroyHKITHOHAIbHBIN

bit)

penaktop ONLYOFFICE GecruiatHoe | GecriiaTHO
110
OC Linux Ubuntu 6ecrutataoe 10 OecIIaTHO
MiKTeX 2.9 OecIIaTHO
MSXML 4.0 SP2 Parser and SDK OecraTHO
NetBeans IDE 8.0.2 OecmiaTtHoO
NetBeans IDE 8.2 OecIu1aTHO
Notepad++ OecruraTHO
Oracle VM VirtualBox 5.0.2 OecmiaTHoO
- norosop Ne13918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 5r2 «CodrJlaitn Tpeiin»
Python 3.1 pygame-1.9.1 OecruraTHoO
Python 3.4 numpy-1.9.2 OecIIaTHO
Python 3.4.3 OecIIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecrratHo
WCF RIA Services V1.0 SP2 OecmiaTtHoO
WinDjView 2.1 OecriaTHo
R Studio OecruraTHoO
Anaconda3 2019.07 (Python 3.7.3 64-

OecriaTHO

0) CBOOOTHO pacmpocTpaHsIeMOoe IPOrpaMMHOE 00ECTICUEHHE
Adobe Acrobat Reader DC — Russian — 6ecrumataoe I10;

Google Chrome — 6ecrunathoe I10;




Kaspersky Endpoint Security 10 s Windows — 6ecriatroe I10;

3) CoBpemenHble Mpod)ecCHOHATIbHBIE 0a3bl JaHHBIX M HH(POPMAIMOHHBIC
CIIPaBOYHBIE CUCTEMBI

4) IlepedyeHp pecypcoB HH(POPMAIOHHO-TEJICKOMMYHHUKAIIMOHHOW ceth «MH-
TEPHET», HEOOXOIUMBIX JJIST OCBOCHHS TUCIIUTIIHHBI

V1. MeToanyeckue MATEPUAJIBI 1JIs1 00y4aI0IIMXCSl 110 OCBOEHUIO
AUCIUILINHBI

Baxnoli cocraBisromeil qanHoro pasaena PIIJ] sBnsitorcst TpeOoBaHMs K
PEUTHHT-KOHTPOJTIO C YKa3aHUEM OalIIOB, paCIpeIeICHHBIX MEX/Ty MOAYJISIMH U
BUJIaMU PabOThI 00YUYarOIIHUXCS.

MakcumanbHas cyMMa 0ajuioB 10 Y4eOHOW AUCITUTUTHHE, 3aKaHIMBAIOIICHCS
IK3aMEHOM, M0 uToraM cemectpa cocrtaBiser 60 GamroB (30 GammoB - 1-i
Moaysh ¥ 30 6aIoB - 2-i MOTYJIb).

OOyuatomemycsi, HaOpaBmiemy 40-54 Oanna, npu TOJABEICHUM HTOTOB
cemecTpa (Ha MOClIeTHEM 3aHSATUU 110 TUCHUILIINHE) B PEUTUHTOBOM BEIOMOCTH
ydeTa yCIeBa€MOCTH W 3aYETHOM KHIIKKE MOXET OBITh BBICTaBJICHA OIIEHKA
«YJOBJIETBOPUTEIHHOY.

OOGyuaromieMycsi, HaOpaBmiemy 55-57 0aioB, NpU TMOABEISHUH HUTOTOB
cemMecTpa (Ha MOCIHEAHEM 3aHITHH 1O JIUCLUUILIMHE) B rpade peHTHHTOBOU
BEIOMOCTU y4eTa ycrneBaemocTH «lIpemuanbHbie Oaibl» MOXKET ObITh
n00aBiieHO 15 GaJIIOB M BRICTABJICHA SK3aMEHAIIMOHHAS OI[CHKA «XOPOIIIOY.

OOyuaromemycsi, HaOpaBmemy 58—60 OaiioB, MpuU TOABEACHUH WTOTOB
cemMecTpa (Ha MOCIEAHEM 3aHITHM MO JUCLUUIUIMHE) B rpade pedTUHIOBOM
BEIOMOCTU ydeTa ycrneBaemocTH «lIpemuanbHbie Oaibl» MOXKET OBbITh
n00aBaeHo 27 0asioB U BBICTABJICHA YK3aMEHAIIMOHHAS OIIEHKAa «OTINYHOY». B
KaKHUX-IM00 MHBIX CIIydasx H00aBIeHUE MTPEMUAIIBHBIX OAJJIOB HE JOMYCKaeTCs.

OO6yuaroruiicst, Habpapmwii 10 39 0aI0B BKIFOYUTEIBLHO, CAACT IK3aMEH.

Pacnipenenennie 6amioB mo MOAYJsIM yCTaHABIMBAETCS MpPEMOJaBaTeieM U
MOKET KOPPEKTUPOBATHCH.

[IpoBonsATcss 2 KOHTPOJIBHBIX MEPONPHUATHSI, paclpefeieHrue O0aioB MEeXIy
koTopbiMu cocTtaBisieT 40 u 60. KontponbHbie paboThl TPOBOASTCS B TUCEMEHHOM

dbopwme.

1) ITnanot npakmuyeckux 3aHAMUIL U MEMOOUUECKUE PEKOMEHOAUUU K HUM.
Ilpakmuueckue 3anamus 6K110UaOM 6 ce0s 00CYIHCOeHUE 60NPOCOE NO KAHCOOMY
paszdeny Kypca u peuwienue 3aoay no meme 3auamus. Ilpumeput 3a0au npueeoenvl
6 pazoene V.

Tema 1. Kunemamuka.
Bomnpoce! Ajist 00CyKAeHHS:
1. IloHsATHE CKOPOCTHU U YCKOPEHHSI MaTEPUATILHON TOUKHU.



2. KunemaTuka nOpsiMOJIMHEHHOTO JIBHXKECHUSI.

3. YckopeHue npu KPUBOJIMHEWHOM JBIDKCHMH. TaHTEHIIMAIbHOE M HOPMAaJIbHOE
YCKOPEHHUS.

4, KunemaTuka BpamiaTeIbHOTO JBUKCHHUS.

5. [loctymnarenbHOE U BpalllaTeIbHOE JBMKEHUE TBEPOTO Tea.

Tema 2. /lunamuxa

Bomnpocs! st 00cyxaeHus:

1. 3akonsl HetoToHa. Cuna u macca. [lpunuun otHocutensHocTH [anues.

2. JluHaMuKa MPSIMOJIMHEHHOTO TBUKEHHSI, OCHOBHOE YpaBHEHUE TUHAMUKH.

3. HeunepuimanbHble CUCTEMBI OTCUYETa U CHIIbI HHEpIHH. [IposiBieHne cril HHEpLUH.

4. TBepaoe TeIO Kak CUCTEMA MAaTEPHAIIbHBIX TOUEK. Teopema 0 ABMKEHUU LIEHTPa Macc
U CJIEJICTBHS U3 HEE.

5. JluHaMuKa BpalaTeNbHOTO JBHXKEHUS Tejla. MOMEHT cuibl. MOMEHT HHEpIUH.
YpaBHEHHE MOMEHTOB.

Tema 3. 3akoHnvl coxpanenus 6 MmexaHuke.

Bomnpocs! Aj1s1 00CyKIeHHS:

1. Ummynse. 3aKOH COXpaHEHUS UMITYJIbCA.

2. MOMEHT uMITyJIbCca. 3aKOH COXPaHEHHUSI MOMEHTA UMITyJIbca. TeH30p HHEPITUH.

3. Pabota, sneprus. MomuocTts. Kuaetnueckast u moTeHIMaIbHas 23HEpruu. PaboTta cui
Tarotenus. [loTeHImanpHas SHeprus Tel B MOJI€ CUJI TSITOTCHHUS.

4. 3akoH coxpaHeHUs B MexaHuke. [[puMeHeHne 3aKOHOB COXPaHEHUSI.

Tema 4. Mexanuueckue Kon1ed0anus u 60J1Hbl.

Bomnpocs! aj1s1 00CyKIeHUS:

1. FapmoHnYeckue KoJebaHUs: ypaBHEHUS UM TpaduKd CMEIIeHHs, CKOPOCTU H
YCKOPEHHUSI. DHEPIrUsi TApMOHUYECKOTO OCHUIUISATOPA.

2. 3aryxaroiue Kojaebanus. BeiHyX)1eHHbIe KosieOaHus. Pe3oHaHCHbIE SIBJICHUS.

3. Yopyras BonHa. BomnoBas moBepxHocTh. Ilmockue u cdepudeckue BOJHBI.
["'apMoHHUECKHE BOIHBI. Y paBHEHUE TaAPMOHUYECKOU BOJIHBL. [IepeHoC 3Heprum BOJIHOM.

Tema 5. Moaekyaapno-Kunemuueckas meopus eeuiecmaea

Bomnpocs! aj1s1 00CyKIeHUS:

1. OcuoBubie mnonoxenuss MKT. Tseppoe, kuakoe, razoo0pazHoe U IUIa3MEHHOE
COCTOSIHME BEIIECTBA.

2. Mopgeny upeanbHOTO raza. OCHOBHOE ypaBHEHHE KHHETHUYECKOW TEOPHUM Ta30B.
CpenHsist 2HepTUsl IBUKEHUS MOJIeKYJ1. PacnipeienieHust SHEpTyu Mo CTENEeHsIM CBOOOIBI.
AOcomoTHas TeMIiepartypa.

3. Baxneiimue ciencTBusi OCHOBHOTO YPaBHEHUS MOJICKYJIIPHO-KUHETUUECKONW TEOPUHU
razoB. 3akoH JlanpToHA. YpaBHeHne MenaeneeBa-Knaneiipona.

4. CtaTuCTHYECKOE TOJKOBAaHUE TEMIIEPATYpPhI U AaBiieHus. Pactipenenenue Makcsenia.
HauGonee BeposiTHas u cpeHsis apudMeTHIecKass CKOPOCTH JIBUKEHUS MOJIEKYJI. 3aKOH
bosbiimana.



Tema 6. Ocnoevl mepmoounamuxu

Bonipocsl 17151 00Cy:KIeHMsI:

1. TepmomHaMu4ecKue nmapamMeTpbl cucTeMbl. BHYTpEeHHssI SHEprust uaeaabHOro rasa.
Pabora B TepmoanHaMuke. KoanuecTBo TEMIOTHI.

2.1 3akoH TepMoanHaMuku. [Ipumenenue | 3akoHa TEPMOJMHAMUKU K HU30IPOIIECCAM.
Pabora, coBepiaemas mpu usorpoueccax. AauadaTU4ecKuii mpouecc.

3. Obpatumsie 1 HeoOpaTuMble mpouecchl. L{ukibl. TemnoBbie U X0N0AUIBHBIE MAIIUHBI.
[uki u Teopembl KapHo. YacTHble (hOpMYITMPOBKH BTOPOrO Hayajga TEPMOAUHAMUKH.

4. DOutporusa Kak (QYHKIUS COCTOSHUSA. BbluuclieHWe SHTPONMUHU, €€ CBs3b C
TEPMOJIMHAMHYECKOW BEPOSTHOCTBIO COCTOSIHUA. CTAaTHCTHYECKHI CMBICI BTOPOTO
Hayaja TEPMOJIUHAMUKH.

Tema 7. Inekmpocmamuxa.

Bomnpocs! Aj1s1 00CyKIeHUS:

1. 3akon coxpaneHus 3apsana. 3akoHa Kynona mis Todeunsix 3apsigoB. 3akoH Kynona
JUISL CUCTEMBI 3aps10B.

2. HampsikeHHOCTh ~ DJIEKTpOCTaTUYecKoro  mousig.  [IpuHOum — cyneprno3uiuu
anekTpuueckux noJiel. Teopema OcTporpaackoro-I'aycca u ee npuMEeHEHHE I pacuera
IIEKTPUYECKUX ITOJIEM.

3. Pabora no nepemenieHuIo 3apsaaa B aJeKTpudeckoM moiie. [loTeHnuanbHas sHeprus,
noTeHuan. CBsi3b MEXy BEKTOPOM HAMPSKEHHOCTH U MOTEHLAATIOM.

4. Teopema O UUPKYJSIMUM BEKTOpA HANPSIKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIS.
WuTerpanbubie U nudpepeHraibible ypaBHEHUS 3JIEKTPOCTATUYECKOTO TOJIS.

5. DnekrpoeMkocTb. KoHzeHcaTopbl. DHEPrus 3IEKTPUIECKOTO MOJIS.

Tema 8. Ilocmoannwtit 31eKmpuyuecKuil mox

Bomnpocs! aj1s1 00CyKIeHUS:

1. Cuna Toka. CoNpoTHBIEHHE M TPOBOAUMOCTh. 3akoH Oma B MHTETpaJIbHOU U
nuddepennmranbaoi hopme.

2. DIEeKTpoABMKYIas cujia. 3akoH OMa ISl y4acTKa U 3aMKHYTOM IIeTIH.

3. PazBerBnenue nenu. [Ipasuna Kupxroda.

4. Pabota u MomHOCTh TOKa. 3akoH Jxoyns-JIeHna B MHTETpalibHOW U
nuddepennuansHoi popme.

Tema 9. Macnemusm

Bomnpocs! aj1s1 00CyKIeHUS:

1. MarnuTHOe 1oJie CTallMOHAPHBIX TOKOB. 3akoH Amrepa. 3akoH buo-CaBapa-Jlammnaca.
2. Hanpsok€HHOCTh MArHMUTHOTO MOJiA. BEKTOppl MarHUTHOM HWHAYKUUHA U
HaMTHUYEHHOCTH. Teopema ["aycca 11t MAarHUTHBIX MOJIEH.

3. Teopema o MUPKYISAIUU BEKTOpa MarHUTHON MHAYKIMHU. Juddepennmansaas hopma
3aKOHA IOJHOTO TOKa. MarHuTHBIM MOMEHT JIEKTPUYECKOr0 TOKa. KOHTyp ¢ TOKOM B
MAarHUTHOM IIOJIE.

4. MarnuTHOe 110J1€ B BemecTBe. Marnetuku. Kimaccudukanus maruetukos. J{ua-, mapa-
U (heppOMarHeTHKHU.



Tema 10. Dnekmpomaznumnan uHOyKyus, nepeMeHHblIl MOK U INEeKMPOMACHUMHbLE
Konebanus

Bonpocs 17151 00Cy:KIeHMsI:

1. SIBneHue dneKTpOMarHUTHOM HWHAYKUMU. 3akoH Dapazges. CaMOMHAYKIUS U
B3aUMOMHTYKIIHSI.

2. [lonyyenue mnepemennoro Toka. R,L,C B menu mnepemeHHoro Toka. Meron
KOMILUIEKCHBIX aMIuiuTya. Umnenanc. MoIiHOCTh B LIeTH NEPEMEHHOTO TOKA.

3. CoOCTBEeHHBIE DJEKTPUYECKHE KOJeOaHWS KOHTypa. 3aTyXaromue CBOOOIHBIE
Kosie0aHus. BeIHYX/IEeHHBIE AIEKTPUUYECKUE KOJIeOaH . DIEKTPUUECKHU PE30HAHC.

Tema 11. Cucmema ypagnenuii Maxceéenna u 31eKmpomMazZHuUmMHbLe 601Hbl

Bomnpocs! ajis1 00CyKaeHHS:

1. Tok cmemenus. Cucrema ypaBHeHUI MakcBemia. MarepuanbHble ypaBHEHUS CPEJIbI.
2. 3aKOH COXpaHEHUs SHEPTUU B AeKTpoauHaMuKke. Bekrop Ymosa-IloiiTunra. Dueprus
Y UMITYJIBC JIEKTPOMArHUTHOTO NOJIA. JlaBiIeHUE 3JIEKTPOMAarHUTHBIX BOJIH.

3. UcnyckaHue 53JIEKTpOMAarHUTHBIX BOJH. CTOsUME 3JIEKTPOMArHUTHBIE BOJIHBI.
Cdepuueckrie BOIHBI. DIEKTPOMArHUTHOE I0JI€ BAAIU OT U3JIydaTesl.

4. CrekTpanbHOE pas3iiokeHue u3nydeHusi. OCHOBbI (POTOMETPHUH.

Tema 12. Pacnpocmpanenue ceema é U30mponHvlX cpeoax

Bomnpocs! Aj1s1 00CyKICHUS:

1. lucniepcus cBeta. Metoasl HaOmoneHus aucnepcuu. Kiaccuyeckas 37eKTpOHHAs
Teopus aucrepcuu. Jlucrepens B NOJISPHBIX KpUCTAIIIAX.

2. [loBopoT HampaBieHHsI JHMHEWHOW TONSpHU3AIMK B MarHuTHOM Tone (3ddexT
®dapaznes). EctecTBeHHOE BpallleHUE HANTpaBIEHUs MOJIIPU3AIIUU.

3. Paccesune cBera. PeneeBckoe paccesnue. KoMOWHalMOHHOE paccesHHe CBETA.
Cxopoctb cBeta. @a3zoBasi U rpymnnoBasi ckopoctu. M3nyuenne BaBuioa-UepeHkona.

Tema 13. Ompasicenue u npenomnenue céema. I' eomempuueckas onmuxa.

Bomnpocs! aj1s1 00CyKIeHUS:

1. 3akoHbl OTpakeHUs U TperomiieHus cBeta. @opmynbl DOpenens. SIBieHHE TOIHOTO
BHYTPEHHETO OoTpaxeHus. OTpakeHHe CBETa OT OBEPXHOCTH METAILIA.

2. I'eomeTpuueckas OonNTUKa Kak NPEAENBbHBIM Clydail BOJHOBOM ONTHKHA. OCHOBHBIE
MTOHSATHSI TEOMETPUUYECKOMN ONTHUKH.

3. LlentpupoBanHas onrtudeckas cuctema. [loctpoenne m300pakeHHs B ONTHYECKHX
cuctemax. AOeppalusi ONTUYECKUX CUCTEM.

Tema 14. Humepgepenyusn u ougppaxuus ceema

Bonpoce! Ajist 00cyxkaeHus:

1. UnTepdepenimss MOHOXpOMATHIECKOTO cBeTa. JIByximyueBast UHTep(hEpPEHITUS - METO/
JABJIEHUST ~ BOJHOBOro  (GpoHTa ®W  JAeleHMe  aMmmuaTynabl.  Jlokammzarus
uHTEepPEPEHIIMOHHBIX 1MOJ0Cc. MHOTOTy4YeBass UHTEp(hEepEHITHS.

2. 1 3akon Tepmogunamuku. [Ipumenenue | 3akoHa TEPMOAMHAMUKUA K H30IPOIIECCAM.
PaGota, coBepraemast mpu u3omporeccax. AanadaTHIecKuil mporecc.



3. [Ipunmun [Moiirenca-Openens. 3oupl Openens. udpakmus Operens Ha KPyroBom
OTBEPCTUH, KPYIJIOM OKpaHe, Ha NPSIMOJMHEHHOM Kpae »dkpaHa. Judpakius
®dpaynrodepa.

4. TudpakuronHas penieTka. Paspemaroias cnocoOHOCTh ONTUYECKUX TPUOOPOB.

Tema 15. Tepmoounamuxa uznyyenus. Ceemoesvie Keanmaol

Bomnpocs! ajis1 00CyKAeHHS:

1. TeuioBoe wu3ayyeHHWEe B 3aMKHYTOM IulockocTd. YepHoe Tteno. CrekTpanbHas
IJIOTHOCTh PaBHOBECHOTO M3nmydeHus. 3akoH Kupxrodda. 3axon Credana-bomapiimana.
[IpaBwiio cmemenus Buna.

2. ®opmyna [Inanka. CBeTOBbIC KBAHTHI.

3. Buenmwuit ¢pororddexr. DHeprus U uMnyiabc (GOToHA. YpaBHEHHE DUHIITEHHA AJIs
dbotoaddexra. [lyanusm cpera.

4. CioHTaHHOE U BBIHYKJeHHOE n3nyuyenue. Koadduunents! Diinmreitna. Ontuueckue
YCWINTEU. Y CIIOBUSI YCUJICHUS.

2) Memoouueckue peKomenoayuu no Op2anu3auu CamoCmoamenbHoil paoomaol

CMYyO0eHmoes:
CamocTtosTenpHas padoTa CTYJIEHTOB Mpe/IIojaracT:
—00s13aTeIbHOE ~ BBIMIOJIHEHUE  JIOMAIIHUX  3aJaHui,  MPEeTyCMOTPEHHBIX

MPAKTHUECKUMHU 3aHATUSMU;
—yrayOJeHHOE U3YYEHHUE JTUTEPATYPhl U PELICHUE 3a7a4 M0 NPOHAECHHBIM TEMaM U
110 BOIPOCaM, JIONOJIHUTEIbHO YKa3aHHBIM IIPENO/IaBaATENIEM;

—HCIIOJIb30BAaHUE MaTEPHATIOB paboveil MporpaMMel 1J1sl CUCTEMATU3ALMH 3HAHUHN U
MOJATOTOBKE K 3aHATUSM U KOHTPOJBHBIM paboTam.

3) Tpebosanus K peitmunz-KOHmMpPOJ1I0

Pe3ynpTaThl MpOMEXYTOYHOM AaTTeCTAllMM BBICTABIISIIOTCS Ha OCHOBE TEKYIIETO
KOHTPOJISI  yCTIIEBAa€MOCTH  (PEUTHUHT-KOHTPOJIb, Oauibl 32  BBIIOJHCHHbBIC
MPAKTUYECKUE 3a/IaHUsI CYMMUPYIOTCS) ¥ TIO PE3yJIbTaTaM 3a4eTa.

Peiimunez

1. [TepBas koHTpoJsibHAs Touka. Conepkanue moayns 1: Pasmen 1 — 6.

40 GannoB, u3 HUX 15 — Tekymas padborta, 5 — moceniaeMocTtb, 20 — KOHTPOJIbHAS
pabora. 9-as Hemens.

2. Bropas koHTposbHas Touka. Coaeprxkanue monayins 2: Paznen 7 — 15.

60 GamioB, u3 HUX 25 — Tekymas pabota, 5 — nmocemaemMocThb, 30 — KOHTpOJIbHAS
pabota. 18-as Henens

Kpumepuu: pabota Ha mpakTUUECKOM 3aHIATHU — 5 0aUIOB, IPAaBWIbHBIMN OTBET Ha
OJIMH BOMPOC KOHTPOJILHOM paboThl — 3 G6ama. 10 6amioB — MOKIa] HA CEMUHAPE
WM HaMMCaHHBIN pedepaT (Tekymas padbora).

[Tporpammoii mpemycMaTpUBAETCS BHIMOTHEHNE TUCHMEHHBIX KOHTPOJIBHBIX PadboT
B Ka4eCTBE (JOpM pyOEIKHOTO KOHTPOJIS B KOHIIE KA A0T0 MOIYJIs. JJist MOATOTOBKHU
K pyOSXKHOMY KOHTPOJIIO TPEAINOJaraeTcs BBHITOJHEHUE TOMAITHUX 3aJaHuil 110




KOKIOW TPONACHHON B TeYeHHE MOAYJIS TEME M HCIOJIb30BaHHME OaHKa
KOHTPOJIBHBIX BOIIPOCOB U 3aJIaHUI paboyeil mporpamMmmsl.

VIl. MaTtepuajibHO-TeXHHYECKOe o0ecredeHune
s aynuTopHOM paboTHI.
YueOunas ayautopus No

HaGop yuebHol Mebenu, 3KpaH, KOMILIEKT

304 ayJTMOTEXHHUKH (paAHMOCUCTEMA, CTAIMOHAPHBIN
(170002, TBepckasg o00J1., | MUKPO(OH C HACTOJIBHBIM JEPIKATEIIEM,
r. TBeps, CanoBblii | yCHIIMTEN, MUKIIIEP, AKyCTUYECKAsi CUCTEMA),

IPOEKTOp, HOYTOYK.
Habop yueGHoit Mmebemnu, 3KpaH,
IPOEKTOP.

NepeyIiok, 11.35)
VYyeOnass aynmuropus No
205 (170002, Tsepckas
00m., r.TBepsp, CanoBbiii
nepeysoxk, 1.35)

Jjist camocTosTeIbHON paboThI

[Tomemenue s | Kommibrorep, 3xkpaH, MpoeKkTop,
CaMOCTOSITEIILHOMN KOHJAUIIUOHED.

paboThI 00YUYaIOIIUXCS:
KommnerotepHsiii  Kiacc

dakynbrera [IM u K
Ne 46
(170002, TBepckas

0011., 1. TBepn, CanoBbIit
MepeyoK, 11.35)

VIIl. Cenenusi 06 00HOBJIeHNH padoyeii MPOrpaMMbl JUCITUILTAHBI

No OOHOBIIEHHBIN pa3jaen Onucanue Jlata u mpoToKOI
I.1. | pabouei pOrpaMMbl | BHECEHHBIX 3aceaHus
JTUCITUTUTHBI U3MEHEHU I Kadeapsl,
YTBEPIUBIIIETO
W3MEHEHHUS
1. 3. O0BEM OUCHUILINHEI Breigenenne uyacos Or 29.10.2020
Ha MPAKTUYECKYIO | TO/1a, TpoTOKoa Ne 3
MOATOTOBKY Y4EHOTO coBeTa
dakynbTeTa
2. II. Conepxanue Brienenue 4vacoB Or 29.10.2020
TUCITUTUTHBI, Ha MPaKTHUYECKYIO | roAa, IpoTokoi Ne 3
CTPYKTYpPUPOBAaHHOE  TIO | HOATOTOBKY Y4EHOTO COBETa
Temam  (pa3genam) — C bakynabTeTa
YKa3aHHEM  OTBEJCHHOTO
Ha HUX KOJIMYECTBA




aKaJEMHUYECKNX YacoB H
BUJIOB YUCOHBIX 3aHATUN

3. O0beM TUCUHUILITUHBI. N3menenus B Pemienue

II. ConepxaHue | yueOHble  IUIaHBI U | HAYYHO-
JTUCIUTUTUHBIL, OOHOBJIEHHE  PabOYMX | METOAMYECKOTO
CTPYKTYPUPOBAaHHOE  TIO | IPOTrPaMM NPaKTHUK, | cOBeTa  (TMPOTOKOJ
temaM  (pasmenam) ¢ | pabounx nporpamm | Nel ot 09.09.20201.).
YKa3aHHEM  OTBEJCHHOIO | JUCIUIUIMH B  YacTd
Ha HUX KOJIMYECTBA | BKIIFOUCHUS 4acoB
aKaJIeMUYECKUX YacOB M | MPAKTUYECKON
BHJIOB yUCOHBIX 3aHATHI MIOJITOTOBKH.

4, [Lmanupyemebie N3menenus B Pemienne
pe3ynbTaThl 00y4YeHHUs IO | ydeOHbIe TIUIaHbl M B | HAYYHO-
JTVCLUILIAHE, paboune  Mporpammbl | METOJTUUYECKOTO
COOTHECEHHBIE C | JUCLIUILIVH, coBeta  (IPOTOKOI
IJIJAHUPYEMBIMU dbopMHpyrOLITIX No6 o1 02.06.2021 1.)
pe3yibTaTaMu  OCBOECHUS | HOBbIE/U3MEHEHHBIC
o0pa3oBaTeIbHON KOMIICTEHITUN B
POTpaMMBbl COOTBETCTBUU C

MIPUKA30M
Muno6OpHayku Poccun
or  26.11.2020 T.
Nel456.

I.  Annotanus. IV. N3menenus B [IpoTtokon Ne 7
OneHouHble  MaTepualibl | ydeOHbIC TIJIaHbI U B 3aCelaHusl  YYEHOIrO
JUTsl TIPOBEJIEHUsST TEeKyIel | paboune nmporpammel | coBeta oT 30.12.2021
u MPOMEKYTOUYHOH | TUCLUILINH, roga
aTTecTalu bopMHUpYIOITIX

HOBbIE/ U3MEHEHHbIC
KOMIIETEHIIUH B
COOTBETCTBHH C
pUKa3oM
Munob6puayku Poccun
oT 26.11.2020 r. Ne
1456

V. YueOHo- BHecensr Or  29.09.2022
METOIUYECKOE U | IBMEHEHUS B | roga, npotokos Ne 2
nH(})OPMAITMOHHOE pOrpaMMHOE YYEHOT 0 coBeTa
o0ecnieueHue, obecnieueHue ¢axynbTera
HE00X0uMoe TUTST
MIPOBEICHUS MPAKTUKHU

2) [IporpamMmHoOe
oOecrieyeHue

VIL MarepunanbHo- BHaecenbl Or  29.09.2022
TEXHUYECKOE 00ECIeYEeHUE | U3MEHEHMSI B | roga, npotokos Ne 2




MaTepUAIbHO- YYEHOTO coBeTa
TEXHUYECKOE baxynbreTa
o0ecrieueHue
ayJIUTOpU I
VII. MarepuainbHo- Bnecensl uzmenenus B | Ot 22.08.2023 1.,
TEXHUYECKOE 00ECIIEYeHUE | MaTEpHAIbHO- poTokoJt Ne |
TEXHUYECKOE 3acelaHusl Y4eHOro
oOecrieueHue coBeTta (hakybTeTa

ayIUTOPUN




