MHuHHCTepCTBO 00pa3oBaHua H Hayku Poccuiickoil @egepannn
denepanbHOE roCyAapCcTBCHHOE OI0DKETHOE 00pa30BaTeIbHOC YUPEXKACHUE

BBICIIEro 00pa3oBaHus

«BIaguMHPCKHii TOCYIaPCTBEHHbIH YHHBEPCHTET

umeHnn Ajexcanapa I'puropsesnua n Hukonas I'puropsesuda CTo/1eTOBBIX»

(Bar'y)

PABOYASA ITPOTPAMMA JUCHUITIMHBI

«PU3UKA»

Hanpasnenne moxarorokun  11.03.03  KoHcTpynpoBanuwe W TeXHOJOTHSA
3JIEKTPOHHBIX CPeICTB
TIpodwis/ mnporpamMmma MOJATOTOBKH IIpoexkTHpoBaHHe ¥ TEXHOJOTHUSA
3/IEKTPOHHBIX CPEACTB
VpoBeHb BbIcIIEro 00pasoBaHus 0akajnaBpHaT
dopma 00yueHus 3204HAas
Tpynoem- Jlex- | IpakTms. Jlabopar. HpOMg))!(()}I’)'x)?-IHOFO
Cemectp |kocTh 3au.| WHH, | 3AHATHIL pabdor, | Cpc, KOHTPOJIS
e, 4ac.
’ gac. Jac. Jac. qac. (3K3./3a4eT)
1 4/144 12 4 4 97  [Ix3amen(27)
2 4/144 8 10 4 95 Ix3amen(27)
Hroro| 8/288 20 14 8 192 | Ix3amen(54)

Baagumup, 2045




1. OEJIX OCBOEHUS TUCHUTIJINHbI

HenssMmu  ocBOCHHMS JUCIUIUIMHBL «@Du3uka» sBisercs obecnedeHne OyIymIero
OakanaBpa Hay4HOM (u3mdeckoii 06a30ii, Ha KOTOPOW B BBICHIEH TEXHWYECKOW IIKOJE CTPOUTCS
OOIIEHHEKEHEpHass ¥ CIelualbHas MOAroToBKa. IlocnmemoBarensHoe u3ydeHHWE (QU3HKH
BBIPA0ATHIBAET CHENM(DUIESCKHM METOJ MBIIUICHUS, (U3NYECKYI0 WHTYHUIIMIO, KOTOPEIC
OKa3bIBAIOTCS BECbMa IUIOJIOTBOPHBEIMM U B APYIHX HaykaX. CTyIeHTHI, MOMy4YHBINHE IIHPOKOE
buszuKo-MaTeMaTHYECKOE 00pa3oBaHme, MOTYT CAMOCTOSTENIFHO OCBaUBATh HOBBIE TEXHUUECKHE
HANpaBJIeHus, YCIEMHO paboTaTh B HUX, JIETKO IEPEXOJUTh OT PEIICHHUS OHUX 3319 K APYTHM,
HCKaTh HECTAHIAPTHHIC ¥ HETPAAUIIHOHHBIE IIyTH, YTO 0COOEHHO Ba)KHO JUIS POGEeCCHOHATBHON
MOOHIJILHOCTH CIIEIUATUCTOB B YCIIOBHSIX YCKOPEHHOTO Pa3BUTHUS TEXHHUKH.

3anaun Kypca QU3NKH:

e TeopeTHYecKas MOJTOTOBKA B 007acTH (GH3MKH, O3BOJISIONad OyIymuM HHXKEHEpaM
OPHEHTHUPOBATHCA B MMOTOKE HAYYHOM M TEeXHHUUYECKOM MHGopMmanuu U obecleduBaromias UM
BO3MOYKHOCTB HCIIOJIB30BAHHS HOBBIX (PH3HYECKUX MPUHIUIOB B TeX 06IacTAX, B KOTOPHIX OHH
CIIELHAU3UPYIOTCS;

e (opMHpOBaHVE HAyYHOTO MBIILICHHUS, B YACTHOCTH IPABHIIBHOIO NOHMMAaHHs TPAaHHMI]
IPMMEHUMOCTH DA3/IMYHBIX (DU3MYECKUX IOHATHH, 3aKOHOB, TEOPUH M yMEHHs OLIEHHBAaTh
CTENEHb JOCTOBEPHOCTH PE3YJIbTATOB, HMOJTYYEHHBIX C IMOMOIIBIO SKCIIEPHMEHTANBHBIX WM
MaTeMaTHYECKUX METOJO0B HCCIIEIOBAHNUS;

e BEPAbOTKA IPHEMOB M HABBIKOB PELIECHHMH KOHKPETHBIX 3a[ad M3 Pa3HBIX 00JacTe
(GU3KMKH, TOMOTAIOIIHX CTYICHTaM B JAJbHEHIIEM pellaTh HHKEHEPHBIE 3a/1a4M.

e 03HAaKOMJIEHHE CTYAECHTOB C COBPEMEHHOH HAayuyHOH anmaparypoil ¥ BBIpaOOTKa y HHX
HayaJlbHBIX HABLIKOB IIPOBEICHHS OKCIIEPUMEHTAIBHBIX HAyUHBIX HCCIECJOBAaHMN DPa3IMYHBIX

(bu3NIeCKUX SBICHUHA U OIICHKH IIOTPEIIHOCTEW H3MEPEHU.

2. MECTO AUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Baxxnas 1ens BeICIIEro oOpa3oBaHMs — IOIYYUTb HAYYHOE MPEACTABIIEHHE O IPUPOJE U
MeToHax ee mno3HaHusa. Puswka Kak Bemylllas HayKa O IPUPOJE HWrpaeT IJIaBHYIO pPOJIb B
JOCTHIKEHHUHU DTOU IEJIH.

ITo cBOEMY COJEPKAHHIO W HAYYHBIM METOJAaM HCCIEeNOBaHUS (QU3UKA SBISETCS MOIYYHM
CPENCTBOM 00pa30BaTENbHOIO M BOCIHUTATENLHOTO BO3NEHCTBHS, IIOMOras pa3BUTHIO
YMCTBEHHBIX CIIOCOOHOCTEH, (POPMHUPOBAHHIO HAYYHOI'O MHPOBO33PEHHS, BOCIMTAHHMIO BOJIH U

XapakTepa Impya JOCTHIKCHHUU IMOCTaBJICHHOM IIENH.



®uspka OTHOCHTCA K 0a30BOM dYacTH IporpaMMmbl. B cOBpeMEHHOM €CTeCTBO3HAaHUU
IIMPOKO MPUMEHSIOTCS MaTeMaTHYecKUue MeTOAbl. [ YCIEeHMIHOro OCBOEHHs Kypca (PH3HKH
CTyIeHTaM He0OXOIUMO 3HATH CIICAYIOIINE Pa3/Ieibl BEICIIEH MaTEMaTHKHI:

1. JIuddepeHnnanbHOE HCUUCTIECHHE.

WHTerpaibHOE HCYUCIIEHHE.
AnamaTHYecKas TeOMETpHUS U TMHEHHas anredpa.
Pansl
DJeMeHTHI BEKTOPHOTO aHAIM3a.
OyHKITHH KOMIUIEKCHOTO IEPEMEHHOTO.

JnddepernuanbHble ypaBHEHUA.

S S

OIeMEeHTBI TEOPUN BepOfITHOCTCﬁ M MaT€MaTHUYE€CKON CTATUCTUKH.

3. KOMIETEHIIUA OBYYAIOILIETOCsl, P OPMHUPYEMBIE B
PE3VYJbBTATE OCBOEHUSA JUCIIUITVINHBI «®PU3UKA»

[MocnenoBarensHoe u3ydenue HU3NKU BbIpaOaThIBaeT crenu(UUIecKuil METO MBIILICHHUS,
(H3MYECKYIO MHTYMIUIO, KOTOPBIE OKa3bIBalOTCS BEChbMA IJIOJOTBOPHBIMH U B JPYI'HX HAyKaX.
CrenManicTsl, MNOJNYYMBINNE MIAPOKOe ~— (GHM3MKO-MaTeMaTHdecKoe oOpasoBaHHME, MOTYT
CaMOCTOSITENIEHO OCBAUBATH HOBBIE TEXHWUECKUE HAIIPABIEHHUS, YCIEIIHO paboTarh B HUX, JIETKO
[EPEXOJUTh OT pelIeHHs ONHMX 3aJad K PEIICHHIO JPYIMX, HCKaThb HECTaHJapTHHIE H
HETPAJUIMOHHEIE IIyTH, YTO OCOOEHHO BaXKHO MU TNPOQPECCHOHANBHOH MOOMILHOCTH
CIIENMAMCTOB B YCIIOBUSX YCKOPEHHOIO Pa3BUTHS TEXHHKH, KOIZA aMOPTH3AaLMs JOCTHIKEHUH
KOHKPETHBIX Y3KOCIIEIMAIbHBIX 3HAHUH IPOMCXOIUT Ype3BbI4aifHO OBICTPO.

B pesyiabprare OCBOGHHS MUCHHUIUIMHBI oOOyyaromuiics IOJDKEH IEMOHCTPHPOBATh
CIIEAYIOIINE PE3yJIbTaThl 00pa30BaHMs:
1) 3nats:

OCHOBHBIE 3aKOHBI W TPHHIUIB], KOTOPBIM MOIYUHSETCS IIOBEIEHHE pa3sHOOOPa3HBIX
Gu3HUeCKHX MOJENeH, a TakkKe, BRITEKAIOMINAE U3 3THX 3aKOHOB CIEACTBHS H BO3MOXKHOCTH MX
MIPUMEHEHUS Ha PAKTUKE;

TEOpPETHYECKHE METOIBI TOCTPOCHHS PELIEHHs Pa3HOOOPAa3HBIX 3a/1a4 10 GHU3KKe U METOJbI U
[PUHIUIE TIOCTAHOBKH SKCIIEPHUMEHTOB B (QH3HKE;

OCHOBHEIE METOIbI KOMIIBIOTEPHON (PU3HKH;

OCHOBHBIE IPUHITUIIBI CBA3U GU3UKHU C IPYTUMH HAyKaMH,

UCTOPHIO PA3BUTHS PU3UKH; -

BKJIAJ] OT€YECTBEHHBIX U 3apyOe)KHBIX YUCHBIX B pa3BUTUE (UK.

2) Ymetnb:

onpenensTs obume GopMbl, 3aKOHOMEPHOCTH, HHCTPYMEHTAIBHBIE CPEACTBa (U3UKH,
IOHATH MOCTABICHHYIO 337a9y, GOpMUPOBaTh PE3yNbTaT, CAMOCTOATENBHO YBUAETH CIEICTBUS
chopMyJITHPOBAHHOTO pe3yibTara, paboTaTh B KOMAaHAE, MPOBOMUTH SKCIEPHMEHTHI IO
3aJaHHBIM METOJIMKAM ¢ 00pabOTKOW U aHAIM30M HX PE3yJIbTaTOB.



3) Braners:

CIIOCOGHOCTBIO NPENCTABIAT ATEKBATHYIO COBPEMEHHOMY YDPOBHIO 3HAHMI HAy4HYIO
KapTHHY MHpPa Ha OCHOBE 3HAHHS OCHOBHBIX II0JIOXEHHH, 3aKOHOB U MeTo0B (OITK-1)

CIIOCOOHOCTBIO BBISBIIATH €CTECTBEHHOHAYYHYIO CYIIHOCTBH IPOGJIEM, BO3HHKAIONIHX B
Xone MPOQEeCCHOHANBHON JEATENBHOCTH, HPHBIEKATh JUIS HMX PEIICHHS COOTBETCTBYIOIIUM
(usuko-matemarnyeckuii anmapar (OITK-2)

TOTOBHOCTBIO INIPHMEHSATH CHUCTeMY (yHIaMEHTAIbHBIX 3HAHHH (MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHbIX) [UIS HICHTUDHMKANUA, (DOPMYIHPOBAHMS H PEILICHHS TEXHHYECKHX N
TEXHOJIOTHYECKHX ~ TPOOIEM  SKCIUTyaTalldd  TPAHCIOPTHO-TEXHONOTHYECKMX MAMIHH |
KOMILIEKCOB



4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBIMOY JIS)

OO01mmas Tpya0éMKOCTh JUCITUIUIMHBI COCTABIISIET 8 3aUETHEIX €IHHHII

(288 wacos).
Buner yueOHo# paboThI, O6Bem Dopmebl
Ne |Pasmen BKJIIOYasl CAMOCTOSITENIBHYIO | y4eOHOM TEKYIIETOo
I/T1 | TACTIMILTHHBI paboTy CTYyIEHTOB U paboThL ¢ KOHTPOJIS,
(Tema) . TPYJIOEMKOCTh(B Yacax) IpuMeHeHneM | popma
§ % HMHTEPAKTUBHBI | TIPOMEXKYTOUHO
25 X METOIOB( B | aTTecTaliu
9 = qacax/ %)
o D) & Peittunr
5 2 2
2 Bl E KOHTPOJIb,
S 12 | &8 OK3aMeH
S |E8Edd s
5 |29 dEdy | &
$ S2E38Y¥359s |E
B |IEFEaAR g8 g0 | X
I MEXAHUKA
1 | Kunemaruka 1 0,5 5 0,5/33
MOCTYNaTEeIbHOTO
JIBAKECHUS
2 |Kumemaruka 0,5 6 0,5/100
BpaIiaTeIbHOr0
JBUKEHUSI
3 | [Ilunamuka 1 5 0,5/50
MOCTYNaTEeNbHOTO
JIBUKECHUS
4 | lunamuka 0,5 1 5 0,5/33
BpaIlaTeIbHOTO
JIBUKEHUSI
5 |3akoHBI 1 0,5 6 0,5/33
COXpaHEHHUS
6 | DneMeHTHI 0,5 10,5 6 0,5/50
MEXaHUKH
XKUJIKOCTEH U
ra3os
II OCHOBBI
MOJIEKYJISIPH
OU ®U3UKU U
TEPMOJVNHAM
KU




MosnekynsipHo-
KHHETHYECKas
TEOpHs Ta30B

0,5

0,5/20

CrartucTuueckuit
METOJI
HCCIIEIOBAHUS
CHCTEM.

0,5

0,5/100

PeanpHrle ra3sl

0,5

0,5/100

10

SIBnennsa
mepeHoca

0,5

0,5/100

11

Haugana
TEPMOJIUHAMUKHA

0,5

0,5/33

III
SJIEKTPUYHECT
BO U
MAT'HETHU3M

12

DIIeKTpUUYECKOE
moJie.
Hanpsox€aHocTb.
Teopema ['aycca.

0,5

0,5/20

13

TloTennuan
3JIEKTPOCTATHYECK
Oro moJs.

0,5

0,5/100

14

DNEeKTpUIECKoe
1oJe B
IIPOBOJTHUKAX U
JIIBIICKTPAKAX

0,3

0,5/100

15

ITocTosHHEIHA
3IIEKTPUYECKU I
TOK

0,5

0,5

0,5/25

16

MaruautHOE 110J1E
B BaKyyMe

0,5

0,5

0,5/50

17

MarauTHOE 110J1E
B BEIIECTBE

0,5

0,5/100

18

DNEeKTPOMarHuTH
ast MHAYKIUS

i

0,5/100

Hroro

12

97

9/45%

Ix3amen(27)

IV
KOJIEBAHUA U




BOJIHBI

Mexaandeckue
KoJIcOaHus
DNEeKTPOMarHuTH
Ble KoJIeOaHus

0.5

0,5/33

Bonsr

0,5

0,5/100

V OIITUKA

2

I'eomeTpuyeckas
OIITHKA

0,5

0,5/33

WaTtepdepenmus
cBeTa

0,5

0,5/33

Hudpakius ceeta
ucnepcus cseta

0.9

0,5/33

[Tonsipu3arus
cBeTa

0,5

0,5/100

VIKBAHTOBAJ
OU3UKA

2

Tenmosoe
U3JIy4CHHE

0,5

0,5/20

KsaurToBas
NpUpOJia CBETA

0.3

0,5/100

Crpoenue aToma.
Teopus bopa

0,5

0,5/33

10

DIeMEHTEI
KBaHTOBOU
MEXaHUKHA

0,5

0,5/33

11

CoBpemeHHEbIE
IIPECTaBICHUS O
CTPOCHHMH aToMa.

0,5

0,5/100

12

DJIeMEHTBI
KBaHTOBOM
CTaTHUCTHKH.

0,5

0,5/33

13

Teopus
TETUIOEMKOCTH 1
AIIEKTPOTIPOBOHO
CTH TBEpIbIX TEJL

0,5

0,5/33

14

30HHas TeOpHst
TBEPABIX TEIL.

8.5

0,5/33

15

Crpoenue u
CBOJCTBa

0,5

0,5/20




ATOMHBIX SIEP.
PammoakTBHOCTE

16 |SnepHble 0,5 |1 6 0,5/33
peaKIuy.
DneMeHTapHbIC
YaCTHIIBL.

Hroro 2 8 10 |4 95 8/36% Ix3ameH(27)

Bcero 1 20 |14 |8 192 17/40% Ix3amen(54)

-

5. OBPA30OBATEJIBHBIE TEXHOJIOTUHA

1. Jlexumonnas cuctema oOyueHus (TpaJIULHOHHBIE JEKIMOHHBIE U TAOOPATOPHBIE 3aHATHS) C
UCIOJIB30BaHUEM TIPEAMETOB My3€s JIEKIIMOHHBIX IEMOHCTPAINH U YCTPOHUCTB PU3UIECKOTO
MIPaKTUKyMa.

2. Ilpuvenenme MyIbTUMEIUA TEXHOJOTHH: NPOBENCHHWE JEKIUOHHBIX H MPAKTHUYECKHX
3aHATHH C  HCHOJb30BAHWEM KOMIBIOTEPHBIX  MPE3CHTAIlHif, IEMOHCTPAI[HOHHBIX
BHJICOPOJIUKOB € MMOMOIIBIO KOMIIBIOTEPHOIO IIpoekTopa, OBM u teneskpana.

3. UndbopmarmoHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTUH JUIE MOHUTOPUHTA, KOHTPOJISA M OIICHKH
Tekylielt y4deOHOMH [eATEeNbHOCTH CTYIEHTOB (MHTEepHET, Skype, y4eOHO-METOIHYECKHM
komruteke Binl'Y Ha mnardopme Moodle u ap.).

6. OLEHOYHBIE CPEIACTBA JJid TEKYHIEIroO KOHTPOJISA
YCHEBAEMOCTH, NMPOMEXYTOYHOWU ATTECTAIIMA IO HTOTI'AM
OCBOEHMUA JUCIHHATIJINHBI 141 YYEBHO-METOANYECKOE
OBECIIEYEHHUE CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

JU7st KOHTpPOJIst pabOThI CTYAEHTOB, & TAKKE UL CTUMYJIMPOBAHUS CUCTEMATHYECKOTO M3y YCHHS
Kypca QU3HKH B TEUEHHE CeMecTpa IPEeLyCMOTPEHBl KOHTpPOJIbHBIE paboThl. OHM MPOBOIITCS B
MTUCEMEHHOH (opme.

I[TpomeskyTOUHAS aTTECTALUA 10 HTOraM OCBOCHHUS JANCIHHIIHHBI
BOITPOCHI K 5K3AMEHY

1-ii cemecTp -

1. Mexanuyeckoe JABHXKCHHE Kak IMpocTedmmas ¢opma apwxkeHus wMatepuu. Cucrema
otcueta. Pammyc-Bexrop.

2. Marepuanpiasg Touka (wactuma). Tpaekropus. JluneliHas CKOpOCTHP M JIHHEHHOE
yckopenue. [locTynarenbHOe ABMKEHUE TBEPIOTO Tena.

3. TanreHmmansHOEe W HOpMallbHOE YyCKOpeHHe. CBSI3b MEXIY JMHEHHBIMH H YIJIOBBIMH
KMHEMAaTHYeCKUMU BEIMIMHAMH.



4. Tlepsenii 3akoH HploTOHA M MOHATHE HMHEPHUANBHON CHUCTEMBI OTCYeTa. BTOpOH 3aKOH
HrioToHa ¥ IOHSATHE CHJIBL, MacChl W HMILyjJbca. YpaBHEHUE [BIDKEHHUS. [peTwil 3aKoH
HrroTona.

5. PaGota 1 SHEprusi B MEXaHUKe. JHEPIrusl KWHETHYeCKas! i IIOTeHIIHAIbHAS.

6. TTonarue wuaeanbHOrO raza. MOJEKYISAPHO-KHHETUYECKOE TOJIKOBAHHE TEMIIEPaTypHl.
MakpoCKOTTUYECKHE TTapaMETPhI CUCTEMBI.

7. BHyTpeHHss 3HEprus HAealbHOIo rasa.

8. JlaBnenwme rasa C TOYKH 3PEHHS MOIEKYISpHO-KMHETHUecKod Teopuu. OCHOBHOE
ypaBHEHHE MOJIEKYJSIPHO-KMHETHIECKOH TEOPHH.

9. YpaBHeHHE COCTOSHUS HICAIHFHOTO ra3a (ypaBHeHue Knaneiipona — Menneneesa).

10. ITonsrue abcomoTHO TBepaoro Tena. LlenTp uneprmu (ueHTp Macc). MoMeHT mHEpHMH
tena. Teopema IlTeitnepa.

11. MoMeHT cwibl. MOMEHT UMITyJibca. Y pABHEHHE MOMEHTOB. Y paBHEHHE BpallaTeIbHOTO
JIBHKEHHS TBEPIOTO TeJia OTHOCUTEIBHO HEITOABHIKHOM OCH.

12. 3akoHBI COXpaHEHUs B MEXaHUKE. MMITYJIbCA.

13. YpaBuenue Ditniepa. Y paBHEeHUE HEPA3PLIBHOCTH. Y paBHEHME bepHyLim.

14. JlamuHapHbIi 1 TYpOyJICHTHBINA PEXMMEI TedeHus. Teuenne Ba3KoH xuakoctu. Dopmyna
[Tyazeiins.

15. YpaBuenue Ban-gep-Baansca. I30TepMbl peallbHBIX ra3oB.

16. MetacrabuibHOe cocTossHEe. KpUTHYECKOE COCTOSHHEE.

17. Db dext Ixoyns — Tomcona. CxXMKEHHE ra3oB U MOIYIEHHE HU3KUX TEMIIEPATYP..

18. OcHOBHBIE TEPMOJHHAMHYECCKHE IIOHATHS: BHYTPEHHsA OSHEprus, paboTa, TEILIOTA.
YpaBHEHHUE IEPBOro Hayajla TEPMOAMHAMHUKH.

19. 3aBHCHMOCTB TEILIOEMKOCTH HICATBHOIO ra3a oT BuAa mporecca. PabGora, coBepimaeMas
ra3oM MpH H30IPOIIEcCax.

20. O6parnmeie u HeoOpaTumble mponeccsl. Lukn Kapro u ero K1 ains uaeanbHOro rasa.

21. TlpuHiMn JedCTBUS TEIIOBOTO ABHUTATEN U XOJNOJUIBHON MAIIHHEL

22. DHTponus. 3aK0H BO3PAaCTaHUA SHTPOIHH.

23. DnexkTpryecKoe mojie B AudNeKTpukax. CBOOONHBIE M CBSA3aHHBIE 3apAJbl B BEIIECTBE.
Tuner gusnexkrpukoB. [lonmspuzoBaHHOCTE. Teopema ['aycca Ui 3/ME€KTPHYECKOro IO B
JTADJIEKTPHUKE.

24. DiekTpuyeckoe TMOJie TPOBOAHUKOB. Pacmpenenenme 3apgfnoB B IPOBOJTHHKE.
DIEeKTPOCTATHIECKOE TI0JIe BHYTPH U CHAPY KU MPOBOJHUKA. DJIEKTPOCTATHYECKAS 3AIMTA.

25. DNEKTPOEMKOCTh YEIHHEHHOTO IIPOBOJHHKA, KOHJEHCATOPa. OJHEPrus 3apsKEHHOIO
yeIMHEHHOTO IPOBOTHAKA, KOHAEHCATOPa. DHEPrHs SIEKTPOCTATHIECKOTO IO,

26. XapakTepuCTHKU IOCTOSHHOTO JJIEKTPMYECKOrO TOKA: CHNIa TOKA, IUIOTHOCTH TOKA.
VenoBre CyliecTBOBaHHS 3JIEKTpHUecKoro Toka. CTOpOHHHE CHIBL Pa3sHOCTE IOTEHIHMANOB,
Hanpsokenne, onekrpomsmwxkymas cuwia (OJIC). 3akomer Oma m Jhxoynsa-Jlemnma. Ilpasuia
Kupxroda.

27. Tlomatne w™marautHOro moys. MarauTHas usAykuus. 3axkoH buo-Casapa-Jlammiaca.
[IpuHIMI CYNEPIIO3UIIUE MATHUTHBIX [0JI€H. MaruuTHbI MOMEHT.

28. llupkynsuus BEKTOpa MAarHUTHOM HHIYKIWH. 3aKOH IIONHOTO TOKa (TeopeMa o
HUPKYJISIMA HHIYKIAA MarHATHOTO II0JIs) B BAKyyMe.

29. Dddext Xonna. [IpuHIKN AEHCTBUS YCKOPHUTENEH 3apSDKCHHBIX YACTHII.

30. [ToHsiTHE MarHUTHOIO MOMEHTA aroMa. MUKpO- U MakpOTOKH. 3aKOH MOJIHOTO TOKa I
MarfMTHOTIO II0JIS B BelecTBe. Hanps)eHHOCTHS MArHUTHOTO TI0JIS.

31. Tuns! MaraetuxoB. KpuBas namarauurBanus. Touka Kropu. JloMeHBIL.

32. Onmwir  ®apames. Marauteii  noroxk. OJIC  wmHgyknmu. OCHOBHOH — 3aKOH
3JeKTpoMarauTHoM uHayKIuH. [Ipasuio Jlenna.



33. CaMOMHAYKITUS W B3aUMOMHAYKIMA. HIYKTHBHOCT ¥ B3aMMHasi UHAYKTUBHOCTE. TOKH
pa3sMBIKaHUS M 3aMBIKAHUSL.

BOITPOCHI K 9K3AMEHY

2-ii cemecTp

1. CBoGoHbIE U BEIHYXICHHBIE KoylebaHus. | apMoHNYecKre MeXaHWIeCKHe KOJIeOaHus ¥ X
XapaKTEPUCTHKH. DHEPTHSI FTAPMOHAYECKAX MEXAaHUYECKUX KOJIeOaHMiA.

2. 3Baryxaiompe MeXaHHUeckue KonebaHms. Yacrora, Ko3pHIMEHT 3aTyXaHU,
norapu(pMHUUECKUN NEKPEMEHT 3aTyXaHMus MEXaHWYECKUX KoneOaHui.

3. BeHyXIeHHBIe MexaHWdeckue Koiebanusd. Mexanuueckuili pezoHaHc. Pe3oHaHCHBIE
KpUBEIE.

4, MexanusM o00pa3oBaHHS MEXaHMYECKHX BOJH B ympyroi cpene. [IpomonbHble u
IONEPEYHBIE BOJHBEL BOJHOBOE ypaBHEHHME M €ro pelleHHe. ['apMOHWYecKHe BOJHBI U HX
XapaKTePUCTHKH.

5. Konebarenpupii KOHTYp. ['apMOHMYECKHE DJIEKTPOMAarHWTHBIE KOJEeOaHWS W HX
XapaKTePUCTHUKH.

6. 3aryxamoomde 3JCKTPOMArHWTHBIE KoJieOaHUs. BbIHYXIEHHBIE 3IEKTPOMArHUTHBIE
KoJieOaHus.

7. Cucrema ypaBHeHHH MakcBelia. DIEKTPOMarHiuTHOE IIOJIE.

8. DiekTpoMarHuTHbIC BONHBEL. (OCHOBHBIE CBOMCTBA 3JE€KTPOMArHUTHBIX BONMH. BekTop
[Mo#taTHHETa. DddexT Jlonnepa A 3IEKTPOMArHUTHBIX BOJIH.

9. DnexkrpoMarauTHas mpupona ceera. Ilpuammn [rolireHca. 3akoH OTpaKeHHS H
npeioMyIeHus. AGCOIFOTHBIM U OTHOCHTENIBHBIA MOKa3aTenu npenomMierus. [loqHoe BHyTpeHHEE
oTpaxkeHre. CBETOBOIBIL.

10. Hurepdepenrms cBera. KorepeHTHOCTP M MOHOXPOMATUYHOCTH CBETOBBIX BOJIH.
Onruueckas mmHa myTd. Ontmyeckas pa3HOCTh Xoja. CrocoOb! MOMy4eHHs KOTepPEHTHBIX
ayueit. urepdepomeTpsl.

11. udpakmus cBera. Ilpuamun Irodrenca — @penens. Merox 30  OpeHend.
JludpakimonHast pemeTKa.

12. Tlonspuszanust cBeta. EcTecTBeHHBIH M MNOISpH30BaHHBIA cBeT. [lonspu3anus mnpu
OTpaKeHHH U TIpesioMieHHH. 3akoH bprocrepa.

13. Jucmepcust cera. HopMmampHas M aHOMaipHas Jucnepcud. MeTonsl HaOIIOACHUS
TIVCTIEPCHUH.

14. TemmoBoe wu3aydeHWe. PaBHOBECHOE H3JIydeHHE. XapaKTEpUCTHKHA TEIIOBOTO

W3IIyYEHUSs.

15. AGcomoTHo uepHoe Terno. 3akoH Kupxroda. 3akon Credana-bomsnmana, 3akon Buna.

16. Pacmipesiesienre SHEPrHH B CIIEKTpe abcoMOTHO depHoro Tena. @opmyina Panes-/xunca.

VneTpaduoneroBas karactpoda.

17. KBanroBas rumote3a u ¢popmyna Ilnanka.

18. Buemmnwuit GpoTossekrpudeckuii 3p et u ero 3akoHbl. GOTOHBL.

19. Mogens atoma Pesepdopna. [Toctynarer bopa. AToM Bonopoza.

20. T'unotesa ge bpoiinst. JkcnepruMeHTaIbHOE NOATBEPKACHHE BOJTHOBBIX CBOHCTB

MUKpPOYACTHII. v

21. CooTHOIIEHHE HEOMPEIEICHHOCTEH.

22. BomHoBas GyHKIHS, €€ CBOMCTBA U CTATUCTHYECKUM CMBICIL.

23. HecrannonapHoe u cTanroHapHoe ypasHenue llIpenunrepa.

24. YactHna B MOTEHIIHAILHON AME.

25. IIpoxoxIeHne YacTUIIBI Yepe3 TOTEHINANbHBIN Gaprep.

26. Ypapuenwue Illpenuarepa A 3JI€KTpOHA B atoMe Bogopona. ['maBHoe, opOHTabHOE H
MarsuTHOE KBaHTOBBIE YHCIIA.
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27. KanToBaHnme SHEPruu 3J1eKTpoHa B aroMe Bopopona. Crnexkrp aroma Bogopona. IIpasuio

otbopa.

28. OpOuTaIbHBIM MOMEHT UMITYJIbCA 1 MATHUTHBIA MOMEHT 3JIEKTPOHA.

29. CoOcTBEeHHBII MOMEHT UMITYJibca 3JeKTpoHa (cruH). COUHOBBIM MarHWUTHBIA MOMEHT
anexkTpora. CIIHHOBOE ¥ MarHUTHOE CIIMHOBOE KBaHTOBbIe urcna. OmbiT [ITepra u ['epriaxa.

30. Ipunmun 3anpera laymu. [lepponudeckas cucrema snemesToB MeHaeneena.

31. 3onHas Teopus TBepAbIX Tel. Kiaccuukamust TBepAbIX TeNl Ha METaUTHI, TIOTyIIPOBOHIKH
U TU3JIEKTPUKH.

32. CobGcTBeHHAs ¥ IPUMECHAs! IPOBOJUMOCTY OIYIIPOBOIHIKOB.

33. DIeKTpOIpPOBOIHOCTH TBEPABIX Tell. TeMIiepaTypHas 3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH
METaJLIOB | MOJYIIPOBOJIHHUKOB. Y poBeHb PepMu.

34. p-n nepexon. [ToaynpoBOAHUKOBBIE AUOABI ¥ TPHOIBI.

35. 3apsz, Macca 1 pa3mMep aToMHOTro sapa. Mozenu siiep. SnepHsie CHBL

36. IlehekT mMacchl M DHEPTUS CBSI3M spa. Y IeNbHAs 3HEPrHsl CBS3UM U €€ 3aBHCHUMOCTb OT
MaccoBOT0 YHCIIA.

37. 3aKOHBI paqHoOaKTHBHOIO pacnana. Anbda-, 6eta- ¥ raMMa-u3ITydeHHeE.

38. SlnepHble peaknuu W 3aKOHBI coxpaHeHus. [lenenue Tspkensix suep. lennas peakuus

JCJICHUS.

39. Peakius cuHTe3a aTOMHBIX siiep. [Ipobnema yrnpaBnseMbIX TEPMOSIIEPHBIX PEaKLUi.

40. Knaccudukarus 31eMeHTapHbIX YaCTHIL.

CAMOCTOSATEJIBHAS PABOTA CTYJAEHTOB
Wsyuars Kypc Qu3mKd HEoOXOOuMO cHcTeMaruuecku. [losToMy B TeueHHe 0OydeHHS
JMCIMILUTAHE CTYAEHT-3a09HHIK BBIIONHSIET CIEAYIONIHE BUIBI CAMOCTOSITENBHBIX paboT:

- camocrosaTensHas pabora ¢ yueOHHKaMH U yueOHBIME nocodOusimu. M3yueHue marepuana
HEOOXOIMMO COMIPOBOXKIATH COCTABIEHHEM KOHCIIEKTA.

- BBINOJIHEHHE KOHTPOIBHBIX paboT. K BHITONHEHHIO KOHTPOJBHBIX paboT MO KaXIOMY
paszeny Kypca (HM3MKH CTYISHT-3204YHHMK HPHCTYHAeT TONBKO IIOCE HM3ydeHHMs MaTepuana,
COOTBETCTBYIOMIErO JAHHOMY pasjeiy IporpaMMbl. CHcTeMaTHUecKoe pelleHue 3a1ad ABJIAeTCs
HEOOXOIUMBIM YCIOBHEM YCHEITHOTO H3YUEHHs Kypca (PH3HKH.

1-ii cemecrp: KonrtponbHbie paboTel o TemaMm «MexaHuka», «MomdekyaspHas Qusuka u
TEePMOIUHAMUKAY, « DIIEKTPOMArHeTH3M»

2-ii cemecTp: KouTponbHbie paboTel Mo Temam «OnTHka», «KBaHTOBEIE CBOMCTBA CBETAY,
«CTtpoeHune aToma U S1pay

Bonpocs! /151 caMOCTOSATEILHOM padoThl CTYICHTOB
1 cemecmp

1. TaHreHumanbHOE M HOPMAIbHOE yCKOpeHue. CBs3b MEKIY JIMHEHHBIMA U YIJIOBBIMU
KHHEMATHYECKUMHU BEJIMYMHAMHU. 4

2. Tlepseiii 3akoH HploTOHA 1 NMOHATHE HWHEPUHUATIBHON CHCTEMBI OTCYeTa. BTOpoi 3aKkoH
HpI0TOHA U MOHATHE CHIIBI, MACCHl U UMITYJIbCa. Y paBHEHHE ABUXKEHUSA. | peTU 3aKOH
HeroToHa.

3. Jlammuapusii u TYpOYJCHTHBIH pEXHMBI TeueHMs. TedeHHe BA3KOH JKHIKOCTH.

. ®opwmyuna [lyaseins.

4. Tlomarue upeaabHOro raza. MONEKyISpPHO-KMHETUYECKOE TOJKOBAHME TEMIIEPATYDBHL
Makpockonr4yecKue IapaMeTpbl CHCTEMBL.
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N

2

2

JlaBiieHre rasa C TOYKH 3pEHHS MOJIEKYJSIPHO-KMHeTH4decKoit Teopuu. OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KHHETHIECKON TEOPHH.

VpaBHEeHHE COCTOSIHUS UACAIbHOTO ra3a (ypaBHeHue Knaneiipona — Menzeneesa).
[Tonsitue o maasme. CrocoObI co3Manus MIa3Mbl. HuskoteMmeparypHas 1ia3Ma U ee
npuMeHeHne.  BbpicokoTeMmepaTypHas — IulasMa. [IpoGiema  ocymiecTBIEHHsS
YIIPaBJIIEMOTO TEPMOSIIEPHOTO CHHTESA.

Doddext Xomna. [IpuHIMD NEHCTBUS YCKOPHUTEIEH 3apSHKEHHBIX YACTHII.

cemecmp
1.

CB0OOHBIE ¥ BHIHYKIEHHBIC KoneOanus. ['apMoHIUecKe MexaHndeckre Konebanus u
UX XapaKTEPUCTHKH. DHEPTUs FAPMOHHUYECKUX MEXaHUYECKUX KONeOaHui.

DnekrpomarHuTHas mnpupofa csera. [Ipmanmun ['ofirenca. 3akoH OTpaXKeHHS H
npenomiieHnsi. AOCOMIOTHBI M OTHOCHTENBHBIM ITOKasaTenu npenomieHus. Ilomnoe
BHYTpEHHee oTpaxkeHue. CBETOBOIBL

3. Buemmnwuii Gporosnaekrpuueckuil 3pdekT u ero 3akoHbl. POTOHBL.
4.
5
6

3apsi1, Macca U pa3Mep aToMHOTO snpa. Monenu suep. SlnepHsle CHIIBL

. Knaccuduxarus sneMeHTapHBIX YaCTHII.

Yerpipe Tuma (yHZAMEHTAIBHBIX B3aUMOJECHCTBHH: CHJIBHOE, JJIEKTPOMArHUTHOE,

cinaboe u TpaBUTAllMOHHOC.

7
8.

Omngit [ITepna u ['epnaxa.
p-n nepexo1. [1oaynmpoBOAHUKOBEIE JUOBI K TPHOBIL.

9. Peaknus cuaTe3a aTOMHBIX siep. IIpobieMa ynpaBnsieMbIX TEPMOSIIEPHBIX DEaKIUM.

7. YAEBHO-METOAUYECKOE U THOOPMAIIMOHHOE
OBECIIEYEHUE JUCIINIIJINHBI ®U3UKA

a) OcHoBHas JiMTeEparypa.

1. Kysnenos A.A.. ®usmka: Mexanuka. MonekynspHas (usuka. DNEKTPHYECTBO M MAarHETH3M.
DIeKTPOMArHuTHbIE KosleOaHus 1 BosHbl. OnTHka: yuebHoe nocobue / A. A. Kysneuos ; Bnagumupckuii
roCyJapcTBEHHbIM yHHBepcHTeT HMeHM Asiekcanapa ['puropeesnda u Hukonas [puropbeBnya
CroneroBeix (Bal'Y) — W3n. 2-e, ucnp. ¥ gon. — Bnaaumup : BraguMupckuil rocyaapcTBEHHbIM
yHuBepcUTeT uMeHn AJsiekcanapa I'puropsesrya u Huxonas I'puropeesuua Croneroseix (Bal'Y), 2013
— 160 c. : un. UmeeTcs snektponHas Bepeust —bubmuorp.: ¢. 155-156. ISBN 978-5-9984-0337-8

2. Tpokomesa H.C. CGopuuk 3aga4 no ¢usuke / H. C. Ilpokomesa ; Bnagumupckuid
rocyaapcteeHHbiid yausepcuter (Bal'V) .— Hsn. 2-e, ucnp. ¥ gon. — Buagumup : Bragumupekuid
rocyaapereernbiii  yuusepcurer (Bal'Y), 2010 .— 65 c¢. — MWwmeercs osnekTpoHHas Bepcus —
Bubnuorp.: ¢. 64. ISBN 978-5-9984-0043-8.

3. Kapenosa C.B. ®usuka TBEPIOTro Teja : METOAMYECKHE yKa3aHUs K 1abopaTopHeIM paboTam 1o
¢usuxe / C.B. XKapenora, H. C. IIpokowesa, E. JI. lllamanckas ; BragumMupckuil rocynapcTBeHHbINH
ynusepeurer (Bal'V), Kabenpa ¢usuku v npukiagHoi marematuku ; nox pena. C. B. JKapeHosoit .—
Bnagumup : Brnagumupckuii rocynapctBeHHsiil ynupepcurer (Bal'y), 2010 — 39 c. : un., Tabn. —
Hwmeerca snekTpoHHas Bepcust — bubauorp.: ¢. 38.

6) JlononHuTeNbHAs TUTEpaTypa (Mo BEIOOPY M PEKOMEHIALUAM JIEKTOPA).
1. XKapenosa C.B. ®usmka atoMoB M MOJeKyn. SlnepHas ¢usKka: METONMYECKHE yKa3zaHHs K
naboparopubiM paboram no ¢usuke / C.B. Xapenosa, H.C. Ilpoxomesa, E.JI. IllamaHckas;
Bnagumupckuit rocyaapereerHbii yausepeureT (Bal'Y), Kadenpa dusukn u npukiaaHol MaTeMaTHKH ;
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nox pex. E. JI. lllamanckoi .— Bnagumup : Bragumupckuil rocynapcteenHsiii yHuBepeutet (Bal'V),
2010 .— 37 c. : un., Tabn. — Umeercs anekTpoHHas Bepcust .— bubnuorp.: ¢. 36.

2. Imutpuera E.B. VueGHoe mocobue mo ¢usuke: mexanuka /E.B.JImurpuesa, B.C.IlneimuBies;
Bramgumupckuii  rocymapctBeHHbli  yHuBepcuteT (Bal'Y) —  Bnagumup:  Bragumupckuii
rocynapcteeHnbid yausepcutet (Bal'VY), 2009 .— 143 c. : un., tabn. —bubnuorp.: ¢. 143. Umeercs
3JIeKTpOHHAs Bepcus .— bubauorp.: ¢. 143. ISBN 978-5-9984-0005-6.

3. ®usMKa B JIEKIUOHHBIX TEMOHCTpALMAX [DNEeKTPOHHBIN pecypce] : yueOHoe nmocobue st By30B M0
crnenransHoctd BITO 010701 - ®wusuka u HanpasieHuto 010700 - @usuka / A. ®. lankuu [u ap.] ;
BrnaaumMupckuii rocynapcTBEHHbIM YHUBEpPCHUTET MMeHH Amnekcanapa ['puropeeBuya u Hukonas
I'puropseuya CrosetoBbix (Bnl'Y) .— OnexkrpoHHble TekcToBble AaHzbie (1 daiin: 7,17 MO) —
Brnagumup : Bragumupckuil rocyJapCTBEHHBIM YHUBEPCHTET MMeHW AnekcaHnpa ['puropbeBuya u
Hukonas I'puropsesnua Cronetorsix (Bal'Y), 2012 .— 130 c. : un., us. un. — 3arnaBue ¢ TUTYJA
okpaHa .— bubnworp. B koHue pa3a. — CBOOOAHBIA NOCTYN B 3JIEKTPOHHBIX YHTAIbHBIX 3ajax
6ubnuorexu .— Adobe Acrobat Reader .— ISBN 978-5-9984-0297-5

B) HHTEPHET-PECYPCHI.

1) KXT® (Kypnan Texundeckoii husnku). DnekTpoHHas Bepcus http://journals.ioffe.ru/itt/.

2) Kypnan «Du3MKa M TEXHHUKAa  MOJYNPOBOJHUKOBY. OnexTpoHHas BepCHUs
http://journals.ioffe.ru/journals/2.

3) Kypnan «Duzrika TBepAOro Tenay. DeKTpoHHas Bepcus hitp://journals.ioffe.ru/journals/1.

4)  Kypuan «KpaHTOBas  dNEeKTpOHMKa»  OnekTpoHHas  Bepcus  hitp:/www.quantum-
electron.ru/pa.phtml?page=geninfo

Hcnonb3oBanue pasHOOOpa3HbIX Y4eOHBIX MaTepualoB MOJYyYEHHBIX M3 CaHTOB HWHTEpHETa
nocpeacTBoM nporpammsl WinDjVie u npyrux nporpaMm.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIINHBI

da Jlexumonnas morouHas ayautopus «By», oOopymoBaHHas ~ayau-, BHOCO-,
MYJIbTHMEIUIWHBIMEA CPEICTBAMH.

2. Myse#f JeKIMOHHBIX JeMOHCTpammi aya. «B», ¢ HabopoMm IeMOHCTParMOHHBIX
puOOpOB.

e Hab6op cnaiinoB u BuaeouIbMOB.

4. DU3HYECKH IPAKTHKYM C HAOOPOM YCTAaHOBOK W BCIIOMOTATENIEHOTO 000y IOBAHHUS:
aym.428-3, 429-3, 426-3, 425-3, 424-3, 422-3, 430-3, 431-3.

-8 Aymatopust Ui 7abOpaTOpHBIX — 3aHATHH, OCHAIleHHas  COBPEMEHHBIMU

IIEPCOHAIBHBIMA KOMIBIOTEpaMH, 00bETHHEHHBIMY B JIOKATbHYIO BEIYUCIUTENBHYIO CETh U
YKOMILIEKTOBAHHBIMH ~ HEOOXOMMMBIM CHCTEMHBIM ¥ IPUKJIAJHBIM  [POTPaMMHBIM
obecneuenneM— ayn.421-3.
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Pabouas mporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu @I"OC BO mo

Hanpasneruo 11.03.03 KoHcTpyupoBaHHe W TEXHOIOTHS 3IEKTPOHHBIX CPEJCTB

Pabouyro mporpamMmmy coctaBuia ﬁfﬁ CrpykoBa ML.A.

accucteHT kadenpsr Oulld

Aptctotre AH
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Penienzent

[Tporpamma omoGpena Ha 3aceqanuu Kadenps! «O061mas 1 NpukIagHas Gu3nKa»

Ilporoxon Ne 4 ot /¥ #1 2014 .

3aBeayrommii kaheapon ;A M‘W‘IlopomKOB B.B.

PaGouyas mporpamMMa pacCMOTpeHa M OfOOpeHa Ha 3acelaHuu y4deOHo-
METOJUYECKOM KOMHUCCHM HallpaBJICHHS 11.03.03 KoHcTpyupoBanue H
TEXHOJIOTHSI 3JIEKTPOHHBIX CPEICTB

Tpotokon Ne_ 7 ot /7. /2. 2015 _r.
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