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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. JlaTh anekBaTHOE COBPEMEHHOMY YPOBHIO 3HAaHUI MPECTABICHUE O HAYUYHOU KapTUHE MUpA.

2. Chopmuposats y cryaeatoB TYCVYPa nenoctHoe npeactaBieHne o GU3NIECKUX MpoIeccax u
SBJICHUSX, IPOTEKAIOIINX B IPUPO/IE.

3. CdhopmupoBaTh CIOCOOHOCTH pemaTh 3aAa4i NTpodecCHuoHaTbHON IeATeTbHOCTH Ha OCHOBE
MIPUMEHEHHS €CTECTBEHHOHAYYHBIX 3HAHUM.

4. ChopmupoBaTh COCOOHOCTH MPOBOAUTH U3MEPEHUS U HabOmroneHus, oOpabaTeiBaTh U
MIPEJICTABIAThH SKCIIEPUMEHTAIBHBIE TaHHBIC.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHue CTyIeHTaMH OCHOBHBIX IMOHATHA, 3aKOHOB M MOJIeJIeH (UK.

2. OcBoeHHEe CTYJAE€HTAaMU U yMEHHE HCIOJb30BaTh METOJbl TEOPETHUUYECKOTO U
9KCIIEPUMEHTAJILHOTO UCCIIeI0BaHUM B (PU3UKE.

3. OcBoeHuE CTYJEHTaMU METOJIOB OLIEHOK MOPSAAKOB (PU3NUECKUX BETUUHH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yactp O01oka qucruiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyNnbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills — GHS).

HNunexce nuctumaunel: b1.0.02.10.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
NHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-4. Cnocoben
aHAJTU3UPOBATh
(U3UYECKYIO CYIIHOCTh
SIBJIEHUW U MPOLIECCOB,
JIeKAIIUX B OCHOBE
(YyHKIIMOHUPOBAHUS
PaguodIEKTPOHHOU
TEXHUKHU, IPUMEHSTh
(bu3HYEeCKre 3aKOHBI U
MOJIEIIN /ISl PEIICHUS
3a1a4
pohecCHOHATLHOM
JeSITeTbHOCTH

OIIK-4.1. 3HaeT OCHOBHEIC
MTOHSATHS, 3aKOHBI U MOJEITH
MEXaHHKH, dJICKTPUYECTBA
MarHeTu3Ma, TeOpun
KoJIeOaHMI U BOJIH, ONITHKH,
KBaHTOBOU (PM3UKH, TBEPIOTO
Tejla, CTAaTUCTUIECKOM
(bHU3UKK ¥ TEPMOTUHAMHUKH

CrniocobeH 00BACHATH OCHOBHBIC (PM3NYECKHE
sIBJICHUS, (DyHIAMEHTAJIbHBIC TIOHSTHS,
3aKOHBI U TEOPHH KIIACCHYECCKOM U
COBpPEMEHHOH (pr3uKH

OIIK-4.2. YMmeeT npuMeHsTh
OCHOBHBI€ 3aKOHBI (PU3UKHU
IIPU PEIICHUH 3324
npodecCuoHaIbHON
JESITEIIbHOCTH, TPOBOJUTD
(U3UYECKUI DKCIIEPUMEHT U
00pabaThIBaTh €T0
pe3yNbTaThl

YwMmeer:

MPUMEHSTh (PU3NYECKUil anmapar Jist
pelIeHNs MPUKIAIHBIX 3a/1a4 CBA3AHHbIX C
Oynymiei mpodeccnoHaTbHOMU
JIeSITENbHOCTBIO;

MPUMEHSTh METOIUKH pacuy€ra MorperHocTen
u3MepsieMbIX (U3NYECKUX BEIMYUH B XOJ1€
BBITIOJTHEHHS JTAOOPATOPHBIX pabOT U pacuéTa
(bu3NYECKUX BEJIUYUH 110
AKCIIEPUMEHTAJILHBIM JaHHbBIM;

IUIAHUPOBATh MPOBE/IEHUE YKCIIEPUMEHTA MPU
BBITIOJITHEHHUH JTA0OPAaTOPHBIX paboT;
BBIOMPATH YPPEKTUBHYIO METOIUKY
U3MepeHus: GU3NYECKUX BETUYUH U OCHOBHBIE
MIPUEMBI aHaJIN3a HKCIIEPUMEHTATIbHBIX
JTAHHBIX;

CaMOCTOSITENIBHO 10 33JaHHOW METOJINKE
MIPOBOAMTH IKCIIEPUMEHTAIIbHBIE U3MEPEHUS,
pacuérsl pU3NUECKUX BEIUYUH, CTPOUTD
HeoOXoauMBbIe TpaduKH 1O
HKCIIEPUMEHTAJIbHBIM JaHHBIM, TPAMOTHO
(hopMyITHpOBaTh BBIBOIBI U OPOPMIISATH
OTYETHI IO TAOOpaTOpHOU padoTe.

OIIK-4.3. Bnageet
MPAKTUYECKUMH HAaBBIKAMU
aHanu3a GU3NIECKOM
CYLIHOCTH SIBJICHUU U
IPOLIECCOB, JIEKAIINX B
OCHOBE (DYyHKIIMOHUPOBAHUS
PaZMO’IIEKTPOHHON TEXHUKH,
MPUMEHSTh OCHOBHBIE
¢bu3nueckre 3aKOHbI U
MOJIETIH JIJIsl pEIIeHUS 3a/1a4
npodeccuoHaNBHOM
JeSITeTbHOCTH

Crnioco6eH:

BBIJICIIATh KOHKPETHOE (PU3UUECKOEC
COJICp)KaHKUE B TIPUKJIATHBIX 3a/1a4ax
Oymy1uieit nesTenbHOCTH;

YCTaHABJIMBAThH MIPUYUHHO-CIICIACTBEHHBIC
CBSI3U MEXY SBJICHUSMH TIPUPOJIBI;
UCIIOJIB30BaTh MATEMATHYCCKHUI anmapaT npu
pelleHUH IPUKJIIAIHBIX 33134,

OILICHUBATh PE3YyJIbTAThl CBOCH JCSITEIBHOCTH C
TOYKHU 3PCHUS UX COOTBETCTBUS (PU3HUCCKUM
SIBJICHUSIM U 3aKOHAM.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 7 3a4ETHBIX CIWHUII, 252 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabiuue 4.1.
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Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YUY€OHOU eSITeIbHOCTH
Bcero Cemectpsl

Bunel yueOHOI nesTenbHOCTH
4acoB |2 cemecTp|3 cemecTp

KonrakTHas ayguropHasi pa6oTa 00y4arommuxcs ¢ 114 60 54
npenojaBartejeM, Bcero
JIEKITMOHHBIC 3aHITU 46 24 22
[IpakTHyeckue 3aHATUA 44 24 20
JlabopatopHble 3aHATH 24 12 12
CamocTosiTe/ibHasi padoTa 00y4aloUUXcsl, B T.4. KOHTAKTHasA 102 48 54
BHEAYIMTOPHAas padoTa 00y4yarIMuXcs ¢ MpenojaaBarTesieM, BCero
[ToaroroBka k 3auery 6 6
IToaroroBka K KOJZIOKBUYMY 18 6 12
[ToaroroBka K TECTHPOBAHUIO 12 6 6
[ToaroToBka K KOHTPOJIBHOM paboTe 18 6 12
[ToaroToBka K 3amuTe OT4YETa MO JIAOOpPaTOpHOU paboTe 12 6 6
[ToaroTroBka k 1abopaTopHOil paboTe, HaMCaHUE OTYETa 36 18 18
IToaroroBka u capaya JK3aMeHa 36 36
O0mas Tpyr0eMKOCTh (B Yyacax) 252 108 144
Oo0mas TpynoemMkocTh (B 3.e.) 7 3 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JNesTeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenos (Tem) Jlek. | Ilpak. | Jla6. | Cam. Bcer(%:gaCOB dopmMupyemsbie
JUCITUILINHEI 3aH., 4| 3aH., 9 | pad. |pal., q KOMIICTCHITUH
AK3aMEHa)
2 cemecTp
1 Mexanuka 8 6 4 16 34 OIIK-4
2 MonekynspHas pu3NKa U 6 6 4 16 32 OIIK-4
TEPMOJIMHAMHKA
3 DaeKTpOMarHeTu3mM 10 12 4 16 42 OIIK-4
Hroro 3a cemectp |24 24 12 48 108
3 cemecTp
4 Kone6aHus ¥ BOJHBI 6 6 4 18 34 OIIK-4
5 BoniHOBas 1 KBaHTOBasi ONTHKA |8 8 4 18 38 OIIK-4
6 AtoMHas Qu3nKa, SIEMEHTHI 8 6 4 18 36 OIIK-4
KBAaHTOBOW MEXaHUKHU U (QU3HKHU
TBEPJIOTO TeyIa
Hroro 3a cemectp |22 20 12 54 108
Uroro |46 44 24 102 216

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuua 5.2 — Copeprkanue pa3fesnoB (TeM) AUCIHUILTHHBI (B T.U. 11O JICKIUSIM)
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HazBanus paznenos
(TeM) IUCTMILTAHEI

Conep:xanue pa3aenos (TeM) AUCHUIUIMHEI (B T.4. MO
JIEKITHSIM)

TpyloeMKoCTb
(JIeKIIMOHHBIE
3aHATHA), I

dopmupyemblie
KOMITETEHIIUU

2 cemecTp

1 Mexanuka

BBenenue. @u3nka B CHCTEME €CTECTBEHHBIX HAYK.
O6mras cTpykTypa Kypca ¢pusnkn. Mexanuka. OCHOBHBIC
KHHEMATUYECKUE XapaKTEPUCTUKH MOCTYMATEIFHOTO U
BpaIaTeLHOTO ABYKEHISL.

OIIK-4

WuepnuaneHble cucTeMbl 0TCU€Ta U 3aKOHBI HploTOHA.
Cwtel B MexaHuKe. PaboTa 1 KHHeTHIeCKast SHEPTHSL.
KoHcepBaTuBHBIEC CHIIBI U TOTEHIMANBbHAS SHEPTUsl. CBA3B
MEX]ly CUJION U MOTEHIMaIbHON dHepruei. 3aKkoH
COXpaHEHUS TIOJIHOM MEXaHWYECKON SHEPTUHU B MOJIE
MOTCHLUMAJIBHBIX CHJI. 3aKOH COXPaHEHUs UMITYJIbCA.
AGCOIIOTHO yHpyTHil ¥ HEYTIPYTHH yaaphbl.

OIIK-4

[TonsiTre abcomoTHO TBep0TO Teaa. OCHOBHOE
ypaBHEHHE JMHAMUKHU aOCOJIOTHO TBEPAOTO Teja.
MowmeHT nHepuud. MoMeHT cuiibl. MOMEHT UMITYJIbCa.
3aKoH coXxpaHEHHUS MOMEHTa uMIyJbsca. Kunetnueckas
SHEPrus BPaIaroIIerocs reja.

OIIK-4

Hrtoro

2 MonekynspHas
¢usnka u
TepPMOAMHAMHKA

MukpococTosIHIE U MAaKpOCOCTOsTHUE. DYHKITUI
COCTOSIHUS. Y PaBHEHUS COCTOSHUS UACATLHOTO Tasa.
Pacnipenenenue snepruu mo creneHsM cBo0oabl. yHKINN
nporecca. BHyTpeHHs sHeprus uiueaibHoro rasa. Padora.
[TepBoe Hagano TepmoauHaMuku. M301porieccs
HI€AJILHOTO ra3a.

OIIK-4

TennoémkocTs uaeansHoOro raza. Kparkue cBeaenus us3
TEOpUHU BEpOSITHOCTEN. Pacnipenenenus Moaekyn o
CKOPOCTSIM U KHHETUYECKUM dHeprusaM. bapomerpuueckas
¢dopmyna. Pacipenenenne MOJIeKyJI 1O MOTEHIIUATEHBIM
sHeprusM (pactpenenenue bonsimana). Pactipenenenue
Makcsema-bonbiimana.

OIIK-4

Craructuyeckuii Bec ¥ sHTponusa. OOpaTUMBbIE U
HeoOpaTUMBIE POLIECCH. 3aKOH BO3paCTaHUsI SHTPOIIHH.
Tperbe Hayaslo TepMOAMHAMUKH. TepMOIMHAMUYECKHUMA
cMBICT SHTpoNHU. CTATUCTUYECKUI CMBICIT SHTPOIHH.
TernnoBble MAIIUHEL.

OIIK-4

Hroro
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3

DIeKTPOMAarHeTH3M

[ToHsATHE 3MEKTPOCTATUYECKOTO MOJIsI. XapaKTEPUCTUKU
anekrpuyeckoro nois Teopema Maycca nist Bekropa
HaNPsHKEHHOCTHU 3JIEKTPOCTATUIECKOTO MOJIS B BAKyyME.
IIpumenenue TeopeMsl ['aycca k pacueTy HaNpsKEHHOCTH
IEKTPUUECKUX TOTIEH.

OIIK-4

Pabota cui snexTpudeckoro moist. Teopema o
MUPKYJSIIAN BEKTOpa HanpsoKkEHHOCTH modis. [loTeHman u
pa3HOCTh MOTeHINANOB. CBA3b MEXIY HANPSKEHHOCTBIO U
noreHIanoM. [loTeHnranpl MpOCTEHIINX IIEKTPHYECKIX
moJieil. DIeKTPUIecKoe MoJie AUTMOIS.

OIIK-4

SIBirenne TMOJIApU3au AUDJICKTPUKOB.
[Tonspru30BaHHOCTH TUAIEKTPUKA U AUDICKTPHUUECKAst
BOCIIPUHMMYHBOCTD. DJIEKTpUUeckoe cMmenieHune. Teopema
laycca ams BeKTOpa SIEKTPUUECKOTO CMEIIICHUS.
DNEKTPUIECKOe MoJIe B IUDIIEKTPHUKE. Y CIIOBHS Ha
TPaHHULIE IBYX OUJIEKTPUKOB.

OIIK-4

DIIEeKTPUIECKOe T0JIe BHYTPH MPOBOJTHUKA U y €TO
noBepxHOCTU. Pactipenenenue 3apsaa B IPOBOIHUKE.
[TpoBOAHMKHM B 3JIEKTPUUECKOM MOJIE. DIEKTPOEMKOCTD
YeAUHEHHOTO TIpoBoaHKKa. KoHaeHcaTopsl. DHeprus
3apsHKEHHOT0 KOHEHCATOpa. DHEPTHUs dJIEKTPUUECKOTO
noJisi. OObEMHAs TIOTHOCTh SHEPTHUU.

OIIK-4

[TocrostauBIM anekTpryueckuii TOK. Criia ¥ IUIOTHOCTD
TOKa. 3aBUCUMOCTb IUIOTHOCTH TOKA OT XapaKTEPUCTHK
HOCHTEJIEH TOKA. Y PAaBHEHHUE HENIPEPHIBHOCTH JIS
IJI0THOCTH TOKa. CTOPOHHME CHITBI U 3.1.C. 3aKkoH OMa u
Jxoyns— Jlenna B quddepeHInaTsHON U HHTETPATbHON
¢dopme. MOITHOCTH TOKA.

OIIK-4

MarnuTHOe nosie B Bakyyme. 3akoH buo-Casapa-Jlamnaca.
Teopema I'aycca 1 BEKTOpa MarHUTHOM MHTYKLUU.
Teopema 0 MUPKYISIAN BEKTOPA MATHUTHOW MHTYKITHH.
[Tone conenounaa u ropouaa.

OIIK-4

JIBuwkeHue 3aps0B U TOKOB B MarHUTHOM Tioj1e. Cuia
Awmmepa. Cuna Jlopenta. Dddext Xomna. Pabora,
coBepIliaeMasi pH MePEeMEIICHUHU MPOBOJIHNUKA U KOHTYpa
C TOKOM B MAarHUTHOM TIOJIC.

OIIK-4

MarsauTtHoe noJjie B BeniecTse. Buasl MarHeTUKOB.
Hamaranuennocts. Bexktop Hanpssk€EHHOCTH MArHUTHOTO
nossi. MaruuTHasi IpPOHULIAEMOCTb cpelibl. Teopema o
LUPKYJIALKUY BEKTOPA HAMIPSHKEHHOCTH MArHUTHOTO TMOJIAL.

OIIK-4

SIBnenue anexrpomarauTHoM uHAykuuu. [lpupona 3.1.c.
nHAYKIUA. L{upKysinys BekTopa HalpsoKeHHOCTH
BHUXPEBOI0 MarHUTHOT'O MOJIs. SIBI€HHE CAMOMHAYKIIUH.
NunyxruBHOCTh. B3aumuas unnykuus. Tok npu
3aMbIKaHUH U pa3MbIKaHWUU IIETIH.

OIIK-4

OHeprust MarHUTHOTO ToJs. OOBbEMHAS MIIOTHOCTH
sHepruu. Buxpeoe snexrpuueckoe moje. Tok cMeleHus.
YpaBHeHUs: MakcBemia B MHTETpaJIbHOHN U
muddepennuanpHoi popmax. OTHOCHUTENBHOCTD
JIEKTPUYECKOT0 ¥ MArHUTHOT'O MOJIEH.

OIIK-4

Htoro

10

Hroro 3a CEMECTpP

24

3 cemecTp
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4 Konebanus u
BOJIHBI

Mexanndeckue KoieOanus. M aeambHblil rapMOHUIECKII
ocumutaTop. AudpepeHunansHoe ypaBHEHUE
TrapMOHMYECKOT0 OCLIUIATOPA U €TI0 PEeIICHHUE.
AwMIumaTy1a, yacToTa U ¢asza KojaeOaHHi. DHEPTH
rapMoHH4ecKoro konedanus. CBOOOAHBIE 3aTyXaroIue
KoJIeOaH!sI OCIMILIATOPA C TOTEPSIMU. BhIHYK/IeHHbBIC
konebanus. Crnoxxenue konebanuii (buenus, purypst
Jluccaxy).

OIIK-4

DnekTpoMarHuTHeIC KoneOanus. CBOOO HBIC KOIeOaHUs —
COOCTBEHHEIE U 3aTyXaromue. BEIHYKIeHHBIE KOJIeOaHusI.
Pe3onanc Toka u HanpsokeHus. [lepeMeHHbIN TOK.

OIIK-4

BousHbl B ynpyroii cpene. YpaBHeHue BoaHbL. [{nuHa
BOJTHBI, aMILTUTYAA BOJIHBI, BOTHOBOE YHCIIO, (ha3a BOJHEI.
@®a3oBasi CKOPOCTh YIIPYTUX BOJIH B ra3ax, KUJIKOCTAX U
TBepAbIX Tenax. [ pynnosas ckopocTs. BonHoBoe
YpaBHEHHUE.

OIIK-4

DHepreTHYecKue XapakKTepPUCTHKH YIIPYTHUX BOJNH. BekTop
Ymoga. Uatepdepennns u nudpakius BosH. CTosdne
BotHEL. D¢ dekT Jommepa B akycTHKe.

OIIK-4

DneKTpoMaruuTHEIC BOHEI (OMB). YpaBHEHUS IIOCKUX
U cepuuecKkux BOJH. BoHOBOE ypaBHEHHE TS
AJIEKTPOMArHUTHOTO TOJsI. DHEPreTHYECKHE
xapakrepuctuka OMB. Dddexr Homnepa as IMB.

OIIK-4

Hroro

5 BosHOBas u
KBAHTOBasg OIITHKA

KorepentHocTb cBeTOBBIX BOJH. MHTEphepenuns caera ot
JIByX KOTE€PEHTHBIX HCTOYHHUKOB. OmbIT FOHTa.
Wnrepdepennus ceera B ToHKUX IuieHKax. [IpocBeTnenue
ontuku. MlHTEpdEepOoMeTpHI.

OIIK-4

Hudpakuns cetoBsix BodH. [Ipuaimn [roiirenca-
@penenst. Meton 30u Openenst. Judpaxuus Openens Ha
oTBepcThH U aucke. udpakmus @payrrodepa Ha OTHOM
ey u AudpakiimoHHON pelneTke. Paspemaroras
CIOCOOHOCTH ONITHYECKUX ITPHOOPOB.

OIIK-4

[Tonspuzauus ceera. ECTECTBEHHBIN U NOJIAPU30BaHHBIN
ceT. [lonydeHue u aHalIu3 JIMHEHHO-TIOISIPU30BAHHOTO
cBeTa. 3akoH Mairoca. [lonsipuzanus csera npu
oTpaxkeHuu. 3akoH bprocrepa. JIpoitHoe
JIy4enpesioMIEHUE.

OIIK-4

B3aumopelictBue uzinyueHus ¢ BemectBoM. HopmanbeHas u
aHomalnbHas gucnepcuu. [lornomenue cBera. 3akoH
Byrepa. Cpsi3p aucniepcui ¢ norsaoueHueM. Paccesaue
CBeTA.

OIIK-4

TemnoBoe m3nydeHne u sroMuHeCTIeHITHsI. CTIeKTpaTbHBIC
XapaKTEPUCTHKHU TEIUIOBOTO U3Iy4eHHs. AOCOIIOTHO
gepHoe temno. 3akoH Kupxroda. 3akon Credana —
Bbonbumana. 3akonsl Buna. ®opmyna I1nanka. KBantoBoe
00BSICHEHNE 3aKOHOB TETIOBOTO W3TyUYESHHS.

OIIK-4

KopnyckynsapHo-BOTHOBOM ayanu3M cBeta. IhdeKT
Komnrona. /laBnenue cBera.

OIIK-4

Hroro
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6 AtomMHas QU3NKa,
3JIEMEHTHI
KBaHTOBOH
MEXaHUKHU 1 (PU3UKH
TBEPJIOTO TeNa

BonHoBeIe cBolicTBa MuKpouacTull. [ unoresa ae bpoitns.
Hudpakuns mukpodactun. CoOTHOIIEHNE
HeonpenenéHnocte ['eitzendepra. BoaHoBas GyHkmms, ee
cratucTuueckuil cmpici. YpaBuenue lIpeannrepa.
KBanToBas yacTuna B npsIMOYTroJbHOW MOTEHLIUATBHON

OIIK-4

SME.

ITonsiTHE COOCTBEHHOIO0 MArHUTHOTO MOMEHTA YaCTUIIBI U 2 OIIK-4
crnuHa. [ToaHBIM MOMEHT UMITYJIbCA YACTULIBI ¥ HOJHBII
MarHuTHBIA MOMEHT.

KBaHTOBO-MEXaHUYECKOE OIIUCAHUE ATOMOB.
CranuonapHoe ypaBHenue llIpenunrepa amns atoma
BO/Ioposia. BomHOBEIE DYyHKITNM M KBAHTOBBIE YHCTIA.
Teopust MHOr031€eKTpOHHOTO aroMa. [Tpunnun Iaymu.
Kpatrocts Beipoxaenus. [Ipasuna orbopa s
KBaHTOBBIX IIEPEXOA0B. MeXaHNYECKUI U MATHUTHBIN
MOMEHTBI aTOMOB.

l'upomarautHoe otHommenue. OnwiT LlTepua u I'epmaxa.
OMIIUpHYECKHE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpPax.
®opmyna bansmepa.

OCHOBBI KBaHTOBOW CTaTUCTHUYECKON (u3nKu. [IpuHIHT 1 OIIK-4
TOX/IECTBEHHOCTH YacThLl. Bo3oHBI 11 hepMUOHBI.

dazoBoe MPOCTPaHCTBO M (PYHKITUS pacTpeieIeHus.

Pacnpenenenus boze — Ditnmteitna u ®epmu — J{upaxa. 1 OIIK-4
ITonsTHE MIOTHOCTH cocTOosSHMI. DOTOHHBIN UJIeaTbHBIN
ra3. Pacnpenenenue horoHoB mo sHeprusMm. @opmyna

IImaunka.

DJIeKTPOHHBIN WJealbHbIN ra3. Pacnipenenenue 1 OIIK-4
AJIEKTPOHOB T10 YHEPT UM MPHU PA3NTUYHBIX TEMIIEpaTypax.

3aBrcuMOCTh YpoBHs DepMu OT TeMIepaTypsbl.

Teopust TEMIOEMKOCTH TBEPBIX T€1. DIEMEHTHI 1 OIIK-4
kpuctautorpaguu. TerioBbie KoIeOaHws
KPUCTAJNINYECKOU pelIeTKH. TeIIoBple CBOMCTBA TBEPABIX
ten. Teopus TermioeMkocT DitHIITeHA. Teopus

TerroeMkocTh [ebast.

DIeMeHThI 30HHOW TeOpUHr TBEPHABIX Tel. Pacmemnmenue 1 OIIK-4
SHEPreTUYEeCKUX YPOBHEH Ipu 00pa3oBaHUU
KPUCTAININYECKON PEIIETKH. DHEPreTUYECKUE 30HbI B
Kpuctajiax. Pacnpenenenue 3JeKTpOHOB IO
SHEPreTUYECKUM 30HaM. MeTasibl, HOJyNpOBOIHUKY U

JIUBJIEKTPUKHU B 30HHON TEOPHUU.

Uroro 8

Hroro 3a cemectp 22

Htoro 46

5.3. llpakTH4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPOB)

Hazpanwus paznenos HaumeHnoBaHue npakTu4eckux 3aHITuil | Tpya0eMKOCTb,
(Tem) AMCUMITITUHBI (cemuHapoB) q

dopmupyemble
KOMIIETEHIIUU

2 cemecTp
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1 Mexanuka KunemaTtuka noctynatenbHOTO u 2 OIIK-4
BpalIaTEeIbHOTO JIBHXKCHHS.
3aKOHbBI JMHAMUKH TIOCTYNAaTEIBLHOTO U 2 OIIK-4
BpalllaTeIbHOTO JBUKECHHUS.
Pabota u sHeprus. 3aKOHbI COXpaHEHUS. 2 OIIK-4
Hroro 6
2 MonekynsipHas MonekynapHO-KUHETHYECKas: TEOPHS. 2 OIIK-4
¢buzuka u [TepBoe HauanO TEPMOJIUHAMUKH.
TepMOJIMHAMHUKA N3onpoueccel. Tenmno€MKocTh ra3os.
Knaccuueckue craructuku. Pactipenenenue 2 OIIK-4
Makcgemna u bonbiMana.
Ourtponusi. Bropoe Hayano TepMOIMHAMUKH. 2 OIIK-4
Hroro 6
3 DnekTpoMarHeTu3M | DNEKTPOCTaTUUECKOE M0JIE B BAKYyME. 2 OIIK-4
Teopema Octporpanckoro-I'aycca nis
HaANpPsDKEHHOCTH Mol PaboTa, moTeHIman
anektpoctarndeckoro moss (DCIT).
OCII B BemectBe. Dueprus ICII. 2 OIIK-4
Onextpuyeckuit Tok. [ITOTHOCTH TOKa. 2 OIIK-4
3akon Oma. [Tpasuna Kupxroda.
Marnutnoe none (MII) B Bakyyme. Bektop 2 OIIK-4
MarHuTHOM uHAyKIMH. 3akoH buo-CaBapa-
Jlannaca.
[Tepemenienre npoBOJHUKOB ¢ TOKOM B MII. 2 OIIK-4
JBuxxenune 3apsnos B MII.
SIBiIeHME PJIEKTPOMArHUTHOW UHAYKIWH. 2 OIIK-4
OHeprusi MarHUuTHOro noJisi. MaruuTHoe
1oJIe B BelllecTBe. Y paBHeHUS MakcBea.
Hroro 12
Hroro 3a cemectp 24
3 cemecTp
4 KoneGanus u ["apmoHnueckue kojaeOaHus. 2 OIIK-4
BOJIHBI 3aryxatomue Kojiebanusi. Beinyk/1eHHbIS 2 OIIK-4
KosieOaHus pa3IMaHON Ipupo kL. Pe3onaHc.
BounHbl B ynipyroii cpene. 2 OIIK-4
DJIEKTPOMArHUTHHIEC BOJIHBI. DHEPTUS
BOJIHBI.
Hroro 6
5 BosiHOBas u WNurepdepennus ceera. 2 OIIK-4
KBaHTOBas OITHKA Hudpakmus crera. 2 OIIK-4
[Tonspusauus csera. 2 OIIK-4
TermnoBoe n3nyuenue. BHemHUM 2 OIIK-4
doroapdexr dpdexr Komnrona.
Hroro 8

CornacoBaHa Ha noptane N2 58916




6 AtomHas pu3uka, |BoJIHOBBIC CBOMCTBA BEIIECTBA. 2 OIIK-4
3JIEMEHTHI KBaHTOBOM |COOTHOILIEHNE HEOIIPEIEICHHOCTEN.
MexaHuku u pusukn | YpaBuenue lllpenunrepa. Mukpouactuua B
TBEPIOrO TENa NnoTeHIHaNbHON siMe. KBaHTOBO-
MEXaHUYECKOE ONMCAHUE CTPOCHUS U
CIIEKTPOB aTOMOB.

KBanToBbie cTaTCTUKHU. TeII0BBIC 2 OIIK-4
CBOWCTBa TBEP/IBIX TEI.
DJIIEKTPONPOBOIHOCTH METAIIIOB. 2 OIIK-4
DIIEKTPONPOBOIHOCTh MOTYIPOBOJHUKOB.
Hroro 6
Hroro 3a cemectp 20
Hroro 44

5.4. JlabopaTopHbIe 3aHATHS

HanmenoBanue nabopaTopHbIX paboT mnpuBeieHO B Tabnuie 5.4.
Tab6ymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT

Ha3zBanus pazzaenos (Tem) HaumeHnoBaHue 1abopaTopHBIX T dopmupyemsbie
JUCLIUTUTMHBI pabot PYAOEMKOCTE, | KOMIIETEHIINH
2 cemecTp
1 Mexanuka KunemaTtuka paBHOYCKOPEHHOTO 4 OIIK-4
BpALLCHUS
Uroro 4
2 MonexynsipHas ¢usuka u | V3ydeHnue pacnpeneneHus 4 OIIK-4
TEPMOJAMHAMUKA Makcsena.
Hroro 4
3 DneKTpOMarHeTu3M N3yueHne 31eKTpoCcTaTUYeCKOro 4 OIIK-4
oJIsl.
Uroro 4
Hroro 3a cemecTp 12
3 cemecTp
4 Konebanus 1 BOJIHBI N3ydenue 3aTyxaronmx 4 OIIK-4
3JIEKTPOMArHUTHBIX KOJIeOaHUH
Hroro 4
5 BosiHOBas 1 KBaHTOBAs N3yuenue nnrephepeHuun 4 OIIK-4
OINTHKA JIA3€PHOT0 U3ITyUYEHUS.
Uroro 4
6 AtomHas (usuka, N3ydenue criekTpa u3iryyeHust 4 OIIK-4
3JIEMEHTbI KBAHTOBOM aTOMOB BOJIOPO/Ia.
MEXaHUKH U (PU3UKHI
TBEPJOTO Tella Hroro 4
Hroro 3a cemectp 12
Hroro 24

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npegycmorpeHo y4eOHbIM IIIaHOM
5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThl, TPYAO0EMKOCTh U (POPMUPYEMble KOMIIETEHLIUU IPEICTABIICHBI B
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Tadymie 5.6.

Tabmuia 5.6 — Bunbl caMmocTosATeIbHOM pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMITETEHIIUN

HaszBanus pasaenos | Buael camocrositensHoi | Tpynoemkocts, | @opmupyemblie
(Tem) TUCUUTLITUHBI paboTsl q KOMIIETEHIINU PopMbI KOHTPOIIA
2 cemecTp
1 Mexanuka IloaroroBka Kk 3a4eTy 2 OIIK-4 3auér
IToaroToBka k 2 OIIK-4 Komnoksuym
KOJUIOKBUYMY
IToaroroBka k 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 2 OIIK-4 KonTponbHas
KOHTPOJIbHOH pabore pabota
IToaroroBska K 3amure 2 OIIK-4 3amura oT4eTa 1Mo
oT4eTa 10 JIA0OpaTOPHOU nabopaTtopHoOi
pabote pabote
[ToaroToBka k 6 OIIK-4 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HaIFCaHue OTYeTa
Hroro 16
2 MonekynspHast [ToaroroBka k 3auery 2 OIIK-4 3auét
(usuka n IToaroroBka k 2 OIIK-4 KomnokBuym
TEPMOJIMHAMUKA KOJUTOKBHYMY
IToaroroska k 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 2 OIIK-4 KonTposbHas
KOHTPOJILHOH paboTe pabota
IToaroroska K 3amure 2 OIIK-4 3ammra oTueTa mno
oT4eTa 10 JIAOOpaTOPHOU nabopaTopHOU
pabore pabore
IToaroroska k 6 OIIK-4 JlaGopaTopHas
nabopatopHoii padore, pabota
HaIlMCaHHUE OTYETa
Hroro 16
3 [ToaroroBka k 3auery 2 OIIK-4 3auéT
DJIEKTPOMArHeTu3M  |[JoAroToBKa K 2 OIIK-4 Komnoksuym
KOJUIOKBUYMY
IToaroTroBka k 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 2 OIIK-4 KonTposnbhas
KOHTPOJIbHOHM paboTe pabora
IToaroroBka K 3aiiuTe 2 OIIK-4 3amuTa oT4eTa 1Mo
OTYeTa 10 JJaA0OPaATOPHOM nabopatopHoit
pabote pabote
[ToaroroBka k 6 OIIK-4 JlaGopaTopHnas
nabopaTopHo# padorTe, pabota
HaIlMcaHue OT4YeTa
Htoro 16
Hroro 3a cemectp 48
3 cemecTp
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4 Konebanus u IToaroToBka k 4 OIIK-4 Komnoksuym
BOJTHBI KOJUTOKBUYMY
IToaroroBka k 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 4 OIIK-4 KonTponbHas
KOHTPOJIbHOU pabore pabota
[ToaroroBka K 3ammure 2 OIIK-4 3ammra oT4eTa 1mno
oTyeTa 10 J1abopaTOpHOM nabopaTopHOi
pabote pabote
[ToaroToBka k 6 OIIK-4 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HanMcaHue OTYeTa
Hroro 18
5 BonHoBas u IToaroroBka x 4 OIIK-4 KomnokBruym
KBAHTOBAs ONTHKA  |KOJUIOKBUYMY
IToaroroBka k 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 4 OIIK-4 KoHnTponbHas
KOHTPOJIbHOH paboTe pabota
[ToaroroBka K 3amure 2 OIIK-4 3ammra oT4eTa 1mno
oTyeTa 10 J1abopaTOpHOM nabopaTopHOi
pabote pabote
[ToaroToBka k 6 OIIK-4 JlaGopaTopHas
nabopaTopHO# paboTe, pabora
HalMcaHue OTYeTa
Hroro 18
6 Atomuas pusuka, |I[loaroroBka k 4 OIIK-4 KomnokBruym
AJIEMEHTBI KOJUTOKBUYMY
KBaHTOBOU IMoAroToBKa K 2 OIIK-4 TecTupoBanue
MEXaHUKU U QU3UKH |TecTHPOBAHMIO
TBEPAOTO TCMIA [Toaroroska K 4 OIIK-4 KourponbHas
KOHTPOJIbHOM pabore pabota
[ToaroroBka K 3amure 2 OIIK-4 3ammra oT4eTa 1mno
oTyeTa 10 J1abopaTOpHOM nabopaTopHOi
pabote pabote
[ToaroToBka k 6 OIIK-4 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HalMcaHue OTYeTa
Hroro 18
Hroro 3a cemectp 54
IToaroroBka u caaua 36 DK3aMeH
HK3aMeHa
Hroro 138

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB
3aHATHI
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Bunbl yueOHOM nesTeIIbHOCTH

dopmupyemblie
PMIPY Jlek. [Mpak. JIab. Cam. @DOpMBI KOHTPOJIS
KOMIIETEHIIUU
3aH. 3aH. pao. pao.
OIIK-4 + + + + 3auér, 3ammrTa oT4yeTa 1Mo JIabopaTopHoOu

pabote, KomtokBuym, Konrponbnas
paOora, JIabopaTopHas pabora,
TectupoBanue, Jk3aMeH

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oueHKH U1t OPM KOHTPOJIS IIPECTaBIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

MaxkcuManbHbIN MakcumanbHbIN MarxcmatbHbIi
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon Oan 3a nepuon Beero 3a
Havana cemectpa | Mexay 1KT u 2KT mekay 2KT uma | cemectp
KOHEII ceMecTpa
2 cemecTp

3auér 0 0 30 30
3amuTa oT4eTa 1Mo 5 5 5 15
nabopatopHoit pabore

Komnoksuym 10 10 10 30
KoHTtposnbHas padota 3 4 3 10
Jlaboparopnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
Hroro Mmakcumym 3a nepuoj 23 24 53 100
Hapacraromum utorom 23 47 100 100

3 cemecTp

3amnuTa oT4eTa Mo 5 5 5 15
nabopaTopHoii paboTe

Komnoksuym 10 10 10 30
Kontponbnas pabota 3 4 3 10
JlaGopaTtopHnas pabota 3 3 9
TectupoBanue 2 2 2 6
OK3aMeH 30
Hroro Mmakcumym 3a nepuos 23 24 23 100
Hapacratomum urorom 23 47 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TadIUIE 6.2.
Tabmura 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb

bayuibl Ha naTy TEKyLero KOHTpoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5

Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ([

< 60% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHAPOJHYIO OIICHKY MPEJCTaBIEH B TaOIuIe
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6.3.
Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIIEUIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HEeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (neynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas IMTEpaTypa

1. CasenbeB, 1. B. Kypc o6mieit pusuku : yuedHoe nocobue : B 3 romax / M. B. CaBenbeB. — 14-¢
u3n., crep. — Cankr-IletepOypr : Jlanp, [6. 1.]. — Tom 1 : Mexanuka. MonekynspHas ¢puzuka — 2018.
— 436 c. [DnexTpoHHBI pecypc]: — Pexum noctyma: https://e.lanbook.com/book/98245.

2. Casensbes, 1. B. Kypc o6meit ¢pusuku : yauedHoe nocodue : B 3 romax / M. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr : Jlaup, [6. T.]. — Towm 2 : DIeKTpU4ECTBO U MarHeTU3M. BOJHBI.
Ontuka — 2019. — 500 c¢. [DOnexTpoHHBH pecypc]: — Pexum pocrtyna:
https://e.lanbook.com/book/113945.

3. Casenbes, U. B. Kypc ¢usuku : yuebnoe mocobue : B 3 tomax / U. B. CaBenseB. — 7-¢ usm.,
crep. — Cankr-IlerepOypr : Jlanp, [0. 1.]. — Tom 3 : KBanToBas ontuka. ATomHas ¢pusznka. Ousnka
TBepaoro tenaa. Pu3nka aTOMHOIO A7pa U 3jeMeHTapHbIX yactul — 2019. — 308 c. [DnekTpoHHBIN
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/117716.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Casennes, M. B. COopHHK BOMpOCOB U 3aaa4 1mo oomiel ¢pusuke : yueOHoe mocodue / 1. B.
CasenbeB. — 9-¢ usn., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 292 c¢. [DnekTpoHHBIH pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/125441.

2. Uponos, U.E. 3agaun mo obmeit pusuke: YueOHoe mocodue : yued. mocodue — DIEKTPOH. JIaH.
— Camnxkr-IletepOypr : Jlanp, 2018. — 420 c. [DnexkTpoHHBIN pecypc]: — Pexum mocrtyma:
https://e.lanbook.com/book/99230.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. MexaHuka: Y4eOHO-METOINYECKOE MOCOOME MO ayAUTOPHBIM NMPAKTUYECKUM 3aHATHSIM U
camocTosATenbHO# padote / HO. A. I'puboB, A. A. 3enuH - 2018. 64 c. [DnekrpoHHsIii pecypc]: — Pexxum
nocrymna: https://edu.tusur.ru/publications/7662.

2. MonekymnspHas ¢pu3MKa U TEPMOJIUHAMHUKA: YUeOHO-METOINYECKOE TTOCOOHE IO ay TUTOPHBIM
MPAKTHYECKUM 3aHIATHIM M CAaMOCTOATEIbHON padoTe / B. A. Bypnosunun - 2018. 85 c. [DnekTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/7520.

3. DIEeKTpUYEeCTBO M MarHETU3M: Y 4eOHO-METOAMYECKOE OCOOUE TI0 ay TUTOPHBIM IPAKTHIECKUM
3aHATUSAM U camocTosTenbHON padore / FO. A. Bypauesckuii - 2018. 137 c. [DnexTpoHHBIN pecype]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7729.

4. Konebanus u BOJHBI: Y4eOHO-METOAUYECKOE MOCOOHMEe MO ayJUTOPHBIM NMPAKTHYECKUM
3aHATUSAM B caMocTosTesbHON padote / A. C. Kiiumos, A. B. Menosnuk, 1O. I'. FOmkos - 2018. 114 c.
[DnexTpoHHEIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/7652.

5. BoiHOBasi U KBaHTOBasg OMNTHKA: Y4eOHO-METOAMUYECKOE MOCOOME MO ayauTOPHBIM
NPAaKTUUYECKUM 3aHIATUAM U caMocTosTeabHoi padote / JI. B. Opnosckas, E. B. IBanosa, A. B.
OpnoBckas - 2018. 127 c¢. [DnexTpoHHBH pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/7694.

CornacoBaHa Ha noptane Ne 58916 14


https://e.lanbook.com/book/98245
https://e.lanbook.com/book/113945
https://e.lanbook.com/book/117716
https://e.lanbook.com/book/125441
https://e.lanbook.com/book/99230
https://edu.tusur.ru/publications/7662
https://edu.tusur.ru/publications/7520
https://edu.tusur.ru/publications/7729
https://edu.tusur.ru/publications/7652
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6. AtomHas ¢u3uka u pusnuka TBEPAOTO Teyna: YUeOHO-METOIUUECKOE MOCO0re Mo ayAUTOPHBIM
MPAKTUYECKUM 3aHATHSAM B caMocTosiTenbHOU pabore / A. B. Jlssuun, 0. I1. Yyxkos - 2018. 147 c.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7691.

7. Kunematrka paBHOYCKOPEHHOTO BpalleHus: PykoBoaCTBO kK 1abopaTopHOU padboTe 1o ¢pusuke /
B. A. bypmnoBunun - 2019. 13 c. [DaexkTtpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/8966.

8. M3yuenue pacnpenenenus Makcgenna: MeTonuueckue ykazaHus K JabopatopHoit padote / B.
A. bypaoBunun - 2018. 9 c. [DnektpoHHBIUH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/7643.

9. H3yueHne 3JIeKTPOCTATUUECKOTO ToJIsi: MeToandyeckue yKa3aHus K J1abopaTopHOU paboTe 1o
¢dusuke / A. C. Kimumos, A. A. 3enun - 2020. 14 c. [DnexkTpoHHBIN pecypc]|: — Pexum moctyma:
https://edu.tusur.ru/publications/9266.

10. U3ydyeHue 3aTyxammuxXx JJIEKTPOMArHUTHBIX KoJieOaHuWi: MeToauyeckue ykKa3aHUS K
nabopatopHoit padore o ¢uszuke / A. B. TronskoB, B. A. Bypnosunun - 2020. 16 c. [DneKTpOoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9261.

11. U3ydyenue nuaTepdepeHINN JIa3epHOTO U3TydeHHUs: PyKOBOJCTBO K JabopaTOpHOU paboTe 1mo
¢usuke / JI. B. OpnoBckas - 2019. 12 c. [DnekTpoHHBIN pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8963.

12. UccnenoBanue criekTpa aroMa Bojopoaa: PykoBoACTBO Kk 1abopaTopHoi pabote mo ¢usnke / A.
C. Kaumos, H. II. KongpareeBa - 2019. 14 c. [DnekTpoHHbIl pecypc]|: — Pexum goctyna:
https://edu.tusur.ru/publications/8965.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEPHUaJIbl IJIs1 CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSAM X 30POBBS U BOCHPUATHS HHOOpMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATIbHBbIE 0a3bI JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMH
MeOenbio. MimeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1JIsl NPAKTHYECKUX 3aHATHI

VYyeOHast aynuTopus: yaeOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayIUTOPUS 7Sl MPOBECHUS 3aHATUN CEMHUHAPCKOTO THUIIA, TOMEIICHHE ISl IPOBEACHUS TPYMIOBBIX U
WHIUBUIYabHBIX KOHCYJIbTAIHMH, TOMEIIEHUE AJI MPOBEACHUS TEKYIIEr0 KOHTPOJIS U MIPOMEKYTOUHOM
attecrauuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, 1. 47, 306 ayza.
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Onucanue UMeroLerocss 000pya0BaHuUs:

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpHBIX padoT

JlaGopaTopust BOJIHOBOIM ONTHKHU: yuyeOHAst ayAUTOPUS JJI IPOBEACHUS 3aHATHI MPAKTUYECKOTO
TUINA, yueOHast ayAUTOpUs AJIsl IPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuna, a. 74, 210 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- Monoxpomatop - 9 wr.;

- McrouHuk cBeTa criekTpa pTyTH - 6 IIT.;

- UcrouHuk cBera cekTpa BoJopoJa - § IIT.;

- JlaGopatopusiit Mmaket "[lonspusanus ceera” - 6 mr.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

JlabopaTopusi 3JIEKTpUYECTBA U MarHeTusMa: ydyeOHas ayIUTOpUs sl IPOBEICHUS 3aHIATHH
MPaKTUYECKOro THMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuua, 1. 74, 219 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- JIaGopaTopHbIif MakeT "DIeKTpu4ecTBO U MarHeTu3m" - 12 mr.;

- Y4eOHO-11a00paTOpHBIN CTEH]I 110 3JIEKTPOIUHAMUKE - 3 IIT.;

- Konrposmnep usmepennii - 12 mr.;

- MarauTHO-MapKepHasi J10CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer norpemnocreit pU3NUECKUX U3MEPEHUH;

JlaGopaTopusi TEpMOJUHAMUKH: yueOHasl ayAUTOPHS AJIA NMPOBEACHUS 3aHIATHH MPAaKTHUYECKOTO
TUNA, yueOHas ayAUTOpUs Il IPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuua, a. 74, 223 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- JIaGopaTOpHBIi MakeT 10 TEPMOJMHAMUKE - 6 IT.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiext ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer norpemnocreit pU3NUECKUX U3MEPEHUH;

JlaGopaTopusi KBaHTOBOH (hM3HMKH: yueOHast ay TMTOPHUS Ui MPOBEACHUS 3aHATHH MPaKTUYECKOTO
TUNA, yueOHas ayAUTOpUs Il IPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuua, a. 74, 229 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- JlaGopatopuslii Mmaket "KBanroBas ¢pusuka" - 10 mrT.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:
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- LibreOffice;
- Microsoft Windows 7 Pro;
- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHU;

JlabopaTtopusi MEXaHUKU U MOJIEKYJISIpHONU QU3UKH: yueOHasi ay TMTOpUs ISl IPOBEICHUS 3aHATUI
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs IJIs MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas o6macte, T. ToMmck, Bepmmnanna ynuna, a. 74, 232 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJabopaTtopubie makeTsl: "Monekynsapras ¢puszuka" - 10 mr., "Mastauk O6epoeka" - 10 mT.,
"Mammuna AtByaa" - 3 wr., "MoMeHT uHepuuu" - 4 mr.;

- Konrpomnep usmepenuii - 10 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTopus a3epHONW ONTUKU: yueOHast ayIUTOPUS AJ MPOBEIACHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIsl IPOBEJCHUS 3aHATHI J1abopaTopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminnauna ynuia, a. 74, 235 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- 'eoHEOHOBBIN J1a3ep - § WT.;

- OnTryeckas CKambs ¢ IPUHAAIEKHOCTSIMU - 8 IIT.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSATeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6mactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIONIEerocs 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINIJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHUE AUCIUILUIMHBI JIMIIAMHA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI M MHBAIHMIAMH
OCYIIECTBIISIETCS C UCTIOJIB30BAHUEM CPEJICTB OOYUCHUS OOIIEro U CIEeIMaIbHOTO Ha3HAYCHHUSI.

[Ipu 3aHATHSIX ¢ O0YUYAIOMIMMHUCS C HAPYUMIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHWJIMBAIOIICH ammaparypbl, MyJIbTUMEIUWHBIX CPEICTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
T 00YYaIONUXCsl C HHBAJIUIHOCTHIO, MOPTATUBHON WHAYKIIMOHHOW CHCTEMBI. YUeOHast ayAuTOpHs, B
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KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEeTYyCMOTPEHO MCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoW nHGOpMaIMi B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMBI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U IPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 Mexanuka OIIK-4 3auét ITepeuens BOIpOCOB AJist
3aueTa
3amura otyera o |IIpumepHslii nepedeHp
nabopaTopHOi BOIIPOCOB ISl 3aLUTHI
pabore 71a00paTOPHBIX padOT
KonnokBuym [IpuMepHBIil IepeyeHb
BOIIPOCOB ISl KOJUIOKBHYMa
KoHTtponbHas [IpumepHBIil nepeueHb
pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
2 MonekynspHas Gu3nKa U OIIK-4 3auér Ilepeuenb BOITPOCOB IJIst
TEepPMOJIMHAMHKA 3ayera
3amuTa otdyera no |IIpumepHslil nepedeHb
nabopaTopHOi BOIIPOCOB IS 3aLUTHI
pabote 1a00paTOpHBIX paboT
Komnoksuym [IpuMepHBIil nepeyeHb
BOIIPOCOB sl KOJUIOKBHYMa
KonTponbHas [IpumMepHbIi IEpedeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN
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OIITHUKAa

3 DneKkTpoMarHeTu3M OIIK-4 3auér [Iepeuyens BonpocoB i
3aueTa
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOI BOIIPOCOB ISl 3AILIUTHI
pabore 71a00paTOPHBIX pabOT
Konnoksuym IIpuMepHBIi IepeyeHb
BOIIPOCOB ISl KOJUIOKBUYMa
KoHntpoinbHas [IpuMmepHBIil nepeyeHb
pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
4 KonebaHust ¥ BOJHbI OIIK-4 3amuTa otdyera mo |IIpumepHslil nepedeHb
nabopaTopHOH BOITPOCOB JTsI 3AIUTHI
pabote 71a00paTOpHBIX padoOT
KonnokBuym [IpumMepHbIii TEpeUeHb
BOIIPOCOB JUIsl KOJUIOKBHYMa
KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3alaHNUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
5 BosHOBas 1 KBaHTOBAs OIIK-4 3amuTa otyera mo |IIpumepHslit nepedeHb

nabopaTopHOH BOITPOCOB JTSI 3AITUTHI

pabote 1abopaTopHbIX paboT

Konnoksuym [IpumepHBIil nEepedyeHb
BOIIPOCOB JUIsI KOJJIOKBHYMa

KonTponbHas [IpuMepHBIil epeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

Jlaboparopnas Tembl 1a0opaTopHBIX pabOT

pabota

TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM

OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX

BOIIPOCOB

CornacoBaHa Ha noptane N2 58916

19




6 AtomHas usuka, snementsl | OITK-4 3amuTa otdyera o |IIpumepHslii nepeyeHb

KBaHTOBON MEXaHUKH U (PU3UKU nabopaTopHOi BOIIPOCOB [JIS1 3AILUTHI
TBEPJIOTO Tesa pabore 1ab0paToOpHBIX PaboT
KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
JlaboparopHas Temb! m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMJIAHHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILIMHE TpuBeacHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHUE
yMEHHue HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE yCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CHUCTEMAaTHUYECKH | CHCTEMATUYECKOE
CYMMBI OaJIOB OCYIIECTBIIIEMOE pUMEHEHNE
yYMEHHUE HABBIKOB
4 (xopotio) ot 70% no c(hOpMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZepKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKaliue coJieprKariue
CyMMBI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbIE | CHOPMUPOBAHHOE YCIELIHOE U
MaKCUMAJIbHOW | CHCTEMaTUYECKHE yMEHHue CHUCTEMaTHUYECKOe
CYMMBbI 0aJIOB 3HAHUSA MPUMECHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [lIkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETEHIINH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Touka ABMXKETCS U3 LIEHTpa CIHUPAIHU C paBHOMEPHO YOBbIBAIOLIEH MO MOAYJIO CKOPOCTHIO.
Ornupasich Ha 3aKOHBI KHHEMATUKH ONPEEINTe KaK MIPU TOM U3MEHSETCS BEJIMYMHA MOJTHOTO
YCKOpPEHUs TOUKU?

BapwnaHTbI OTBETOB:
1. ymeHb1aercs;

2. YBEIMYUBACTCS;
3. HE U3MEHSETCH,
4. paBHA HYJIIO.

2. Ha abGcomoTHO TBEp0€ TEIO AEHCTBYET MOCTOSTHHBIN MOMEHT cuil. Kakue u3 mepeuncieHHbIX
HUKE BEJIMYMH U3MEHSIIOTCS 110 JINHEHHOMY 3aKOHY?

BapwnaHTbI OTBETOB:

1. yrioBasi CKOPOCTb U YTIJIOBOE YCKOPEHHE
2. MOMEHT MHEPIMH U MOMEHT UMITyJIbCa
3. yrjoBasi CKOpOCTb © MOMEHT MHEPILIMHU
4. yrinoBasi CKOPOCTh U MOMEHT UMITYJIbCa

3. BennuuHa MOMEHTa UMITyJibca Teja U3MEHSETCS C TEUEHHEM BpEMEHHM Mo 3akoHy L=t(t+2) (B
enununax CH). Yemy pasen (B eaununax CM) MOMEHT MHEpIIUU Tella, €CIM B MOMEHT BPpEMEHH
2 ¢ yrioBoe yCKOpeHHe cocTaBiser 3 paa/c2?

BapwnaHTbI OTBETOB:
1.2

2.1

3.0,5

4.4

4. Ha xoHIIaX HEBECOMOTO CTEPKHS 3aKpEIJIeHbI /1B MAJIEHbKUX MAacCCUBHBIX mapuka. CTep:keHb
MOXET BpAIlaThCs B TOPU3OHTAJIBHON MJIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOAsIIeit
yepe3 cepeauny crepxkHs. CTepKeHb pacKpyTWIN 0 YTI0BOM ckopocTu . [lox meiicTBrem
TPEHUs CTEPKEHb OCTAHOBHUJICS, IIPU 3TOM BbIAenniIoch 4 J[ TemnoTel. Kakoe koanuecTBO
Teru10ThI (B 1K) BBIIETUTCS IPU OCTAHOBKE CTEPXKHS, €CIIU €0 MPEeABAPUTEIHLHO PACKPYTHUTH J10
YTJIOBOM CKOPOCTH ®° = /27
BapwnaHTbl OTBETOB:

1.0,5
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2.2
3.1
4.4
5. Tennosass mamuuaa paboraet mo nukiay Kapuo. Uto mpomsoiaér ¢ KIIJ nukna, ecnu
TEeMIIEpaTypy HarpeBaTelis U XOJOAWIbHUKA YMEHBIINUTh HAa OJMHAKOBYIO BenuYuHy AT?
BapuaHTbl OTBETOB:
1. yBenuuuTcs
2. HE U3MEHUTCA
3. YMEHBIIUTCA
4. ny1st OTBETa HEJIOCTATOYHO JIaHHBIX
6. Kak usMeHuTCcs cpeHeKBaApaTUyecKas CKOPOCTh MOJIEKYJ UACAIbHOIO ra3a npy MOBBIIIEHUU
a0COJIIOTHOM TeMIiepaTypsl B 4 paza?
BapuaHTbl OTBETOB:
1. He n3menuTcs
2. yMEHBIIUTCS B 2 pasza
3. yBeIMUMTCS B 2 pa3a
4. yBenuuutcd B 4 pasa
7. OT Kakoi U3 NMPUBEJICHHBIX HIKE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE
HIeaIbHOro rasa’?
BapuaHTbl OTBETOB:
1. cuJIBI NPUTSHKEHUS MEKY MOJIEKYJIaMHU
2. KHHETUYECKOM SHEPTUH MOJIEKYI
3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU
4. TOTEHIHUAIBHON YHEPTUH B3aUMOAECHCTBUS MOJIEKYJ
8. 3aBepminTe yTBepxkIaeHUE: «[Js M30IMPOBAHHON CUCTEMBbI B PABHOBECHOM COCTOSIHUHU
SHTPOMHUS CUCTEMBI. ..»
BapuaHTbl OTBETOB:
1. MuHMMaNIbHA
2. MakcUMaJlbHa
3. umeeT cpeiHee apuPMeTHUECKOe 3HAaUCHHE
4. uMeeT OTpHUIATENIbHOE 3HAUCHUE
9. Kak HampaBiieH BEKTOP HANpPSKEHHOCTH 3JIEKTPOCTATUYECKOIrO IMOJIs, CO3JaHHOTO MEXKIY
00KJIaJIKaMU TJIOCKOTO KOHIeHcaTopa?
BapuaHTbl OTBETOB:
1. oT oTpHuIIATEIHLHOM OOKIIAIKH K TIOJIOKHUTEIIBHON
2. B CTOpOHY BO3pacTaHus MOTEHLIMaIa
3. mapajuieapHO O0KJIaKaM
4. B cTOpOHY yObIBaHUS MOTEHIMANIA
10. Toueunsrit 3apsia +q HaXOAUTCS B IIEHTPe chepuuecKkor mMoBepXHOCTH. Kak M3MEHHTCSI TOTOK
BEKTOpa HAINpPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS uepe3 MOBEPXHOCTh cephl, eclii BHYTPh
c(hepryeckoil MOBEPXHOCTH J00ABUTH 3apsia —(?
BapuaHTbl OTBETOB:
1. yBenuuuTcs B 2 pa3za
2. yMEHBIIUTCS B 2 pasza
3. cTaHeT paBeH HYJIIO
4. He U3MEHHUTCA
11. Yemy paBHa pa3zHocTh moTeHIHa 0B (B CU) Mexay TOUKAMH TMOJISI, €CJIM MPH IePEMEIICHUN
3apsna 2 HKJ1 13 mepBoil TOUKH OISl BO BTOPYIO coBepInaeTcs padota 2 MxJ[x?
BapuaHTbl OTBETOB:
1. 10
2.100
3. 1000
4. 0,001
12. Kak cBsizaHBI MEXTy COOOI HAMpaBJICHUE BEKTOPA HAMPSHKEHHOCTH JIEKTPOCTATUIECKOTO OIS
Y HanpapJeHUEe IpaJlueHTa MoTeHIrana’?
BapuaHTbl OTBETOB:
1. BEeKTOpBHI HampaBieHbl B3aUMHO NEPIICHIUKYIISIPHO
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13.

14.

15.

16.

17.

18.

19.

20.

2. BEKTOPBI HaNpaBJI€HbI B TPOTUBOIOJIO0KHBIE CTOPOHBI

3. HampaBJIEHUs STUX BEKTOPOB HE CBSI3aHBI MEXKIY COOOM

4. HarpaBJICHUS STUX BEKTOPOB CBSI3aHbI IPABUIIOM OypaBunKa

MarsnuTHbIN TOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 10 3aKoHy D=t(2-
t) MB6. Yemy paBna DJ1C nHayKIuu (B MUJUTMBOJIBTAX ), BOBHUKAIONIAS B KaTYIIKE B MOMEHT
BpeMeHu t=3 c?

BapuaHTbl OTBETOB:

1.40

2.10

3.20

4.30

3apspKeHHas 4acTHIla BIETAeT B OJHOPOJHOE MAarHUTHOE IOJI€ MEePHEHANKYISIPHO MarHUTHBIM
CUWJIOBBIM JIuHUAM. Onpeienure N0 Kakoi TpaeKTOpuH OyIeT ABUraThCs yacTuua’?

BapuaHTbl OTBETOB:

1. npsimas

2. mapaboia

3. cnupaib

4. OKpy>KHOCTh

Kaxkue pusndeckue nmporeccsl jJexaTr B OCHOBE paOOTHI JIOKAIIMOHHBIX YCTPOUCTB?

BapuaHTbl OTBETOB:

1. cnokeHre B3aUMHO TIEPIEHANKYIISIPHBIX KOJIeOaHMI

2. cIo’KeHHE KOJIEOaHUM OHOTO HAMPABIICHUS OJJUHAKOBOW YaCTOTHI

3. cnoxeHue KojaeOaHU| OJHOTO HAIPaBJICHUS ¢ OJU3KUMH YaCTOTaMU

4. cnoxxeHue KoiebaHu 0JHOTO HAMpPaBIEHUS C Pa3IMYHbIMH YaCTOTOTAMHU

Kax cBsi3anbl Mmexy coO0i aMIInuTy1a A BOJTHBI U dHEpTUst W, IepeHocUMasi BOJIHOM ?
BapuaHTbl OTBETOB:

1. sueprust (W) nponopuroHansHa aMriutye (A) B 4-oif cTeneHu

2. sHeprus (W) npornoprroHaibHa aMItuTyae (A)

3. sueprust (W) nponopiioHaabHa KBaApaTy aMIUTATYIbI (A)

4. saeprus (W) mponopiimoHaiibHa aMruintyze (A) B 3-0if cTerneHu

EMKoOCTB KOne6aTenbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHMUJIACH JITMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?

BapuaHTbl OTBETOB:

1. ymensmmnace B 4 pasa

2. yMEHbIINJIACh B 2 pasza

3. yBenuumiiach B 4 pasza

4. He U3MEHUIIACh

[Ipu Habmronennu nHTepepeHnuu cBeta B onbiTe KOHTa, MU OCBEIIEHUH CBETOM C JUTMHOMN
BOJIHBI A, PACCTOSIHUE MEX]Yy COCEJHUMHU TEMHBIMH IOJOCaMU Ha ’KkpaHe paBHO Ax. Kak
M3MEHUTCS PACCTOSIHUE MEXK]y COCEJHMMH TEMHBIMH I0JIOCAMH Ha dKpaHe, €Cli UCTOYHUK
CBETa 3aMEHUTH Ha JAPYTrOM, JUTMHA BOJIHBI KOTOporo A’ B 1,5 pa3a Gombiie A?

BapuaHTbl OTBETOB:

1. yBenuuwmrcs B 1,5 pasza

2. ymenbiuures B 1,5 paza

3. HE U3MEHUTCS

4. uaTepdepeHIIMOHHAas KapTHHa HaOt01aThesl HE OyAeT

[InacTUHKY U3 ONTUYECKH AaKTUBHOI'O BEIIECTBA TOJIIMHON d = 2 MM MOMECTHIIM MEXAY
napajieIbHbIMU HUKOJISIMHU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBeTa moBepHyaach Ha yron 30 rpagycoB. Ilpu kakoli MUHUMaJILHOW TOJIIWHE (B MM)
IUTACTUHKH T10JI€ 3pEHUS MOJISIPUMETPa CTaHET COBEPILIEHHO TEMHBIM?

BapuaHTbl OTBETOB:

1.2

2.4

3.6

4.8

Ha nuadparmy ¢ KpyriabsiM OTBEPCTHEM PaguycoM 2 MM MaJaeT HOPMalIbHO MapajielbHbIN
My40K cBeTa AJAuHOW BoaHBbI 0,5 MkM. Ha myTu nydel, nmpomeamunx yepe3 oTBEpCTHE, Ha
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pacctossHuu 1 M momemaroT 3kpaH. Kakoe xonndecTBO 30H PpeHenss yKJIaablBAalOTCS B
OTBepCTUH AuadparMsl 15 TOYKU Ha dKpaHe?
BapuaHTbl OTBETOB:
1.8
2.4
3.9
4.5
21. Ilo mepe HarpeBaHHs TeJla €0 CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIIepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He Habmogaetcs. Ilo mepe moBbieHus
TEMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
('xpacHoe kanenue! |), a 3aTeM B Oenbiii ([ 10emoe kanenue! ). KakuM 3aK0HOM OOBSCHSIIOTCS
3aKOHOMEPHOCTH U3MEHEHHMsI 1IBETa CBEUCHHUSI TeJla PU HarpeBaHUM?
BapuaHTbl OTBETOB:
1. 3akonom Credana-bonbmana
2. 3akoHoM Kupxrodga
3. U3 IpUBEIEHHBIX BAPHAHTOB HET BEPHOTO
4. 3akoHOM cMenleHus: Buna
22. Kak m3MeHuTCs 3aIepKUBAIOIIas pa3HOCTh MOTEHIMAIOB pu BHEIHEM (doTodddekre, ecnu
JUTMHY BOJIHBI M3JTyY€HUs, BBI3BIBAIOMIETO (OTOAID(PEKT yBEeIUUHTH B 2 pa3a?
BapuaHTbl OTBETOB:
1. yBenuuuTcs B 2 pa3za
2. yMEHBIIUTCS B 2 pasza
3. ymMeHbIUTCS OoJiee 4eM B 2 pasa
4. yMEHBIIIUTCS MEHEE YeM B 2 pa3a
23. B ocHoBHOM cocTosiHuU (n = 1) atom Bojgopojaa obiamaet sHeprueit -13,6 3B, Bo BTOpom
SHEPTreTHYECKOM COCTOSIHUU (n = 2) -3,4 3B, B TpeTheM dHEPTreTHYECKOM COCTOSAHUU (n = 3)
-1,51 5B, B ueTB&pTOM SHEpreTrueckoM coctosiHuM (n = 4) -0,85 3B. Kakoii sneprueii (B 7B)
Oynetr obOmamate (pOTOH, MCHYIIEHHBIH aTOMOM BOJOpOJAa NMPH MEePeXoJe M3 BTOPOTO
BO30YX/JIEHHOTO COCTOSTHUSI B TIEPBOE BO3OYKIAEHHOE?
BapuaHTbl OTBETOB:
1. 1,89
2.34
3. 1,51
4.10,2
24. MukpouacTulla HaXOJUTCS B OJHOMEPHOH MOTEHIIUAIBHON sIME BO BTOPOM BO30YXKJICHHOM
coctosiHnM. CKOJIBKO TTOJTYBOJIH JIe — Bpoiis yKi1aibIBaeTCsl Ha IIUPUHE SIMbI?
BapuaHTbl OTBETOB:
1.1
2.2
3.3
4.4
25. Kak u3MeHuTCsS COOCTBEHHBI MarHUTHBI MOMEHT DJICKTPOHA B aTOME BOJIOPOJIa, €CIIU aTOM
nepeieT U3 OCHOBHOTO COCTOSTHUS B BO30YKIEHHOE?
BapuaHTbl OTBETOB:
1. yBenuuuTcs
2. YMEHBIIUTCS
3. HE U3MEHUTCS
4. 5JIeKTpOH B aTOMe BOJIOpoAa He 00s1a/1aeT MarHUTHBIM MOMEHTOM.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Tperuit cemectp
Konebauus u BoaHbI

1. OOmue npeacTaBIeHUs O KOJIeOATEIBHBIX U BOIHOBBIX MPOIIECCaX.
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["apmonnueckue KonedaHus U UX XapaKTePUCTUKH

["apmoHMYeCcKuil OCIUILIATOP.

Merton BekTOpHOU auarpammebl. [IpeacTaBieHre rapMOHUYECKUX KOJIeOaHUN B KOMIUJIEKCHOM
dbopme

CroxxeHue rapMOHUYECKUX KoneOanuii. buenus

CroxeHue B3auMHO TEPIICHINKYIISPHBIX Kojebanuii. durypsl JIuccaxy.

CBoOoaHbIC 3aTyXaromue KojaeoaHus

DneKTpoMarHuTHeIe Kosiebanus. KonebaTenbHbIN KOHTYD

CBoOoHBIC 3aTyXalOIIKE KOJIeOaHUsI B KOHTYPE

BriHyX1€HHBIC IeKTpUUeCKre Kojebanus. Pesonanc Toka. Pesonanc HanpspKkeHUs

OO0mue nmpecTaBiIeHUs O BOJHOBBIX MpoIeccax. Y paBHEHHS TUIOCKON U c(hepruIeCKO BOJIH.
BonHoBO€E ypaBHEHUE.

VYnpyrue BoiHbI: HaJI0KeHUs BOJIH. CTOSYKE BOJTHBI

3ByKoBbIe BOJIHBL. Dddekt Jomnepa

DNEeKTPOMarHUTHHIE BOJHBI: BOJTHOBOE YpaBHEHHE

DHeprus MEKTPOMAarHUTHOW BOJIHBI.

HNHTEHCUBHOCTD, UMITYJIbC 3JIEKTPOMAarHUTHOMN BOJIHBI.

W3nyuenue 3MeKTpUYecKOro AUIOIs.

BomHOBas 1 KBaHTOBAs ONTHUKA

CeToBas BOJIHA: ONITUYECKUI THANa30H AauH BosH. [lokazaTens npenomieHus.
KorepeHTHOCTS.
HNurtepdepennus certa.
NuTepdepennus, monydaeMas JAejJeHHEM BOJHOBOro ¢ponta: mMeton FOHra, Ounpuszma
Openens.
WuTepdepennus, nonydaemast JeI€HUEM aMIUITUTYAbl: OTPaXKEHHUE OT TOHKUX MIACTUHOK.
WnTepdepennus, nonydyaemast 1eIeHUEM aMIUIUTYAbl: Koniblia HploToHA.
Hudpakaus. udpaxmus Opaynrodepa u nudpakius OpeHens.
[Tpunmun [Novirenca. [Tpunnun Ioitrenca-Openens.
Merton 300 @penens. 30HHAs IACTUHKA.
Hudpakmus Openens Ha KpyTrJiOM OTBEPCTHH U Ha JTUCKE.
Hudpakmus @payHrodepa OT mIeu.
Hudpakmus @paynrodepa Ha qudpakIIMOHHON peIIeTKe.
CrnextpanbHoe pasziioxkenue. Paszpemaronias cnocoOHOCTh pELIeTKH.
Hudpakmus peHTreHoBckuX aydeid. @opmyna Bynbda—bparros.
[Tonsipuzanusa cBera. EcrecTBEHHBIN U MOJISAPU30BAHHBINA CBET.
[TonsipuzaTopsl. CTeneHnp noJigspusanuu. 3akoH Mairoca.
[Tonsipuzanus npu OTpaxEHUH U IpesoMIIeHNu. 3aKoH bprocrepa.
[Tonsgpu3zanus npu ABOMHOM J1yuenpenomieHun. aTepdepeHiys noisipu30BaHHbIX BOJIH.
HckyccrBenHoe nBoriHoe ydenpenomieHue. Iddext Keppa.
Bpanienue miockocTH Noisipu3alum.
Hucnepcus ceeta. [lornonienue crera.
Paccesinne cBera. M3nydyenue BaBunoa—Yepenkona.
TennoBoe U3IydeHUE U JIIOMUHECIICHIINS. 3aKOHBI TETUIOBOTO M3y4eHus: 3akoH Kupxroda.
3akoHbl TeruioBoro uanydenus: 3akoHn Ctedana-bonbiimana. 3akon cmenieHus: Buna. ®opmyna
Panes-/xunca.
3akoHbI TEIUIOBOrO u3nydeHus: [’ unoresa [Inanka. ®opmyina [lnanka.
Buemnnii pororddexr.
®oronsbl. OnsiT bore.
Nmmynsc dhoTona. [laBneHue crera.
Dddext Komnrona.
TopMO3HOE PEHTTEHOBCKOE U3ITyUYEHHUE.

ATomHasi pU3MKa, 3IEMEHThI KBAHTOBON MEXaHUKU U (U3HUKH TBEPAOIO Tela

XapaKTepuCTUIECKOE PEHTICHOBCKOE U3ITyUCHHUE.
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Mopnenb atroma Pesepdopaa. ATOMHBIE CIIEKTPHI.

[Toctynatel bopa. OnbiT @panka u ['epua.

DnemeHTapHas Teopusi bopa BogopoHoro aroma.

BosiHoBbI€ cBoiicTBa yacTull. I'unoresa ae bporins.

Omnpit JleBucona u xxepmepa. Audpakuus 3J€KTPOHOB.

MuxkpouacTuiia B IByXIIEI€BOM HHTephepomeTpe.

[Tpunnun neonpenenéunoctu (CooTHOIIEHUE HeonpeaenéHHocTel [ eitzendepra).

Bomnosas ¢pynkmus. CMBICT B CBOMCTBA BOJIHOBOM (DYHKITHH.

O6miee (HectanmonapHoe) ypaBuenue llpenunrepa. Crarmmonapuoe ypaBaenue [llpenunrepa.
YacTuia B 0IHOMEPHOM ITyOOKOH MOTCHIIMAIBHON SIME.

["apmoHMYecKknii KBaHTOBBIA OCHMIIIIATOP.

[TpoxoskIeHre YacTUIIbl Yepe3 MOTEeHIIUaIbHbIN 0apbep. TyHHETbHBIN 2P heKT.

['maBHOE U OpOUTAIbHOE KBAHTOBBIE YHCJIa aTOMa BOJOPO/Ia.

[IpocTpaHcTBeHHOE KBaHTOBaHHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snektpona. Onsit IlTepna u ['epnaxa.

Pacrnipenenenue 351eKTPOHOB 10 AHEPTETUUECKUM YPOBHSIM aToMoOB. [Tpunuun [Taynu (mpuHmn
3ampera).

[Tepuoanueckas cucrema 31eMeHTOB. CIIEKTp aToMa BOJOPO/Ia.

[[IupuHa crieKTpaIbHbIX JIMHUH.

ToHKas CcTpyKTypa CrieKTpalbHbIX TuHUN. DddekT 3eemana u lllTapka.

KBaHTOBast TEOpUSI KOBAJIEHTHOM CBSI3H.

MonekysipHble CIIEKTpPBL.

CrioHTaHHOE U BBIHYKJIEHHOE M3JTy4Y€HHUsI aTOMOB.

HopmanbHas u nHBEpCHAas 3aCEIIEHHOCTH SHEPTreTUUYECKUX YPOBHEI.

[Tpunuun paboTsl KBAHTOBOTO F€HEPATOPA.

PyOuHOBBII 1 Ta30BBIN JTa3€phl.

TepMonruHaMUYECKUN U CTATUCTUYCCKUN CITIOCOOBI OMMCAHUS KOJUICKTHBA YaCTUIl. X UMUYECKHUI
MOTEHLIUAJ CUCTEMBI

BrIpoxieHHbIe U HEBBIPOXK/IEHHBIE KOJUIEKTUBBI YaCTHUIL

Knaccuueckue v kBaHTOBbIE CTaTUCTUKU. DyHKIUS pacnpeaeeHUs

®da30B0€ MPOCTPAHCTBO MUKPOYACTULIBI U €0 KBAHTOBAaHUE

[TnotrocTh coctostamit (g(E)). Kpurepuit HEBBIPOKIECHHOCTH HI€aTLHOTO Ta3a

OyHKIUS pacnpeesieHus sl HEBBIPOKIeHHOTo ra3a (PyHKuus pacnpeneaeHuss Makcpenia-
Bonbsimana)

OyHKUMS pacnpeeseHus s BBIPOXKIESHHOro raza ¢gpepmuoHoB. OyHKIUA pacnpeaeaeHus
®epmu-/upaka

Bnusinue temnepatypsl Ha pacnpeneneane @epmu-/Iupaka

Cpennsist 3HepTUs BBIPOXKIEHHOT0 raza (hepMHUOHOB. JaBieHe 3J1eKTPOHHOTO ra3a

OyHKUHUS pacnpeeseHus s BBIPOKIESHHOro raza 0030HOB (KBaHTOBas cTtaTucTuka bose —
DWHIITEHHA)

[TonsiTre 0 HOPMAJIbHBIX KOJIEOAHUSX PEIIETKH

CrexTp HOpMaJbHBIX KOJIeOaHUHN PEIIeTKH

Xapaktepuctuueckas temneparypa Jlebas

I"apmonunyeckuit ocuuuisiTop. @OHOHBI

TennoeMKoCTh TUAIEKTPUKOB (Teopust Jlebast)

TennoeMKOCTh 2JIEKTPOHHOTO Ta3a (TEII0EMKOCTh METAIJIOB)

TemuioBoe paciupeHne TBepAbIX Te

TennonpoBOAHOCTh PEMICTKH (IUAIEKTPHUKOB)

TermmonpoBOAHOCTh METAIIIIOB

3akoH Bunemana-®panua

DJIEMEHTBI KJIACCUYECKOM TEOPHUH AIEKTPONPOBOJHOCTH MeTaIIOB. Henocratku

PaBHOBecHOE cOCTOSIHUE 3JIEKTPOHHOTO Ta3a B IPOBOJHUKE B OTCYTCTBHE AJIEKTPUUYECKOTO MO
Hpeiid 2IeKTPOHOB MO IEWCTBUEM BHEITHETO IEKTPUICCKOTO TOJIS

Bpewmst penakcanmm, 3pdexTrBHAsS Macca U JJTMHA CBOOOIHOTO MTpodera 3JIeKTpoHa
DIEKTPONPOBOJHOCT BBIPOXKIEHHOTO JIEKTPOHHOTO ra3a

30HHBIE JUArpaMMbl METAJIOB, TUAJIEKTPUKOB U MOJIYTIPOBOJHUKOB

DNEKTPONPOBOJHOCTH COOCTBEHHBIX MOJIYNPOBOJHUKOB
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DIIEKTPONPOBOTHOCTH TPUMECHBIX MTOJIYITPOBOTHUKOB
PaboTa BeIxoaa 37€KTPOHOB M3 METaslIa

KonTakTt 1ByXx MeTaioB

TepmosnekTpuyeckue sBICHUS

KoHTakT MeTa-noynpoBOTHUK

KoHTakT 1BYX mOJIyIIPOBOTHUKOB

[IpsiMmoe u oOpaTHOE BKIIIOUEHUS P-N-Tiepexoa
TyHHENbHBIN THOJ

CeeTonnon

9.1.3. IlepeyeHb BONPOCOB ISl 3a4€Ta

Bropoii cemectp
MexaHnunka

OcCHOBHBIE XapaKTEPUCTUKH JIBUKEHUS MaTepUaIbHON TOYKU. MTHOBEHHAsI CKOPOCTb.

. OCHOBHBIE XapaKTEPUCTUKH JIBHKEHUSI MaTEpUaIbHON TOUKU. MTHOBEHHOE YCKOpPEHHUE.
. OCHOBHBIE XapaKTEPUCTUKH JBUKEHUS MATEpUAIbHON TOUYKH. /[BUIKEHHE MO OKPYKHOCTU U

BpalieHue TBEPAOIO Tea.

IlepBeiii 3akoH HprooTona. MHepuuaneubeie cucteMsl orcuera. llonsarue o cuie, Macce,
uMItyibce. Bropon u tperuii 3akonsl HeroToHa.

3aKOH COXpaHEHMsI UMITyJIbCA.

. LlenTp nuepuumn.
. JAluHaMuKka BpalllaTeJbHOrO ABUXXEHUSI TBEPAOrO TEJa: BpalleHUE Tela OTHOCUTEIBHO

HETIOABUXHOU TOYKH.

. I[I/IHaMI/IKa BpamaTCJIbHOI0 ABUIKCHHUA TBCPAOTO TCJa: BpallCHUC TEJIa OTHOCUTCIIBHO

HEIOABUKHOU OCH.

3aKOH COXpaHEHMs] MOMEHTa UMITYJIbCa.

Teopema IlITeitnepa. YpaBHeHHE TUHAMUKYU BPAIATEIBHOIO JIBHYKEHUS.
Kunernueckas sneprus, pabora, MOIIHOCTb.

IToTeHumanpHas YHEPrUs: KOHCEPBATUBHBIE CUIIBI U CUCTEMBI; CUJIOBOE II0JIE.

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPI M.

[TpuMep mpakTUYECKOro MPUMEHEHUS 3aKOHOB COXpaHEeHHUsI: aOCOIIOTHO YIIPYTHiA yap.
Kunerndeckas 3Heprus Bpallarolerocs U KaTsauerocs Tedl.

MonexymnspHas GU3UKa U TEPMOIUHAMHKA

. Cratuctuueckas gusuka u tepMoauHamuka. OCHOBHbIE TepMUHBI. TepMoanMHaMUYECKUe

XapaKkTEpPUCTUKH MAacC aTOMOB M MOJIEKYJI
W neanbHblii ra3. YpaBHEHUE COCTOSIHUA. TEMIOEMKOCTh HICAIBHOTO Ta3a.

. OCHOBHBIE TEPMOJIMHAMHYECKUE TPOLIECCHl M UX YPaBHEHUS: U300apHueCKUil, H30XOPUUECKHA,

U30TEPMUYECKUN ITPOLIECCHI.
OCHOBHBIE TEPMOJAMHAMHUUYECKHE MPOLECCHl M HUX YypaBHEHMUA: HU30TEPMUUYECKUM,
aanabatudeckuii mporecc. 3akoH JlanpToHa U151 CMECH ra3oB.

. HexoTopeie MOHATHSA U CBEAECHUA U3 TCOPUM BeposTHocTel: DyHKUMSA pacHpencacHus.

BeposTHOCTE MUKPOCOCTOSIHUSL.
Pacnipenenenne Makcseina: Pacripenenenre NpoeKIUU CKOPOCTH U MOLYJISI CKOPOCTH.

. Pacmipenenenne MakcBena: Haubosee BeposATHAs, CPeIHsAA KBaApaTU4IHasl, CpeaHss (CpeaHsis

apudMeTHuecKas) U OTHOCUTENIbHAS CKOPOCTH.

. Pacnpenenenue bonsumana. bapomerpuueckas ¢opmyna. Pacnpenenenue

Makcseta—bonbsmana.

OcCHOBHbIE OIpeNIeICHUs: TePMOJUHAMMKA, TEIIJIOBbIE MAIIMHBI, QYHKIIUN Tpoliecca, QyHKIUU
cocrosHus1. Pabora, TeroTa B TepMOIMHAMHUKE.

[TepBoe Havyano TepMoanHaMHKH. PaboTa naeanpHOro ra3a MmpH U30MNpoleccax: N30XOpUIeCKUH,
n300apHBIi, N30TEPMUYECKHUIA 1 anabaTHYeCKUil POLIECCHI.

YcTpoiicTBO 1 npuHIMI padoThl TertoBoi MamuHbl. KI1/] TerioBoi MamHsl.

Wneanpuas terosas mamuHa. Lukn Kapno. KII nukna Kapho.
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Outponus: CTaTUCTUYECKHNA W TEPMOJIMHAMHUYEeCKUl monxon. Pacuér suHTponmum ans
UJeabHOTO rasa.

DHTponus B n3omnpoleccax: M3orepmudeckuii u agnadaTHaecKuii mpoIecchl.

BTopoe Hauano TepMoAMHAMUKH.

[uxn Kapno B koopaunatax « Temmnepatypa — DHTpoOnus».

[uxn KapHo 17151 X010 AUIbHUKA.

BJ'ICKTpI/I‘IeCTBO 1 Maroic€Tusm

Onexktpuyeckuit 3apsia. CBOWCTBA U 3aKOHBI.

CunoBble XapaKTePUCTUKH JEKTPUUECKOTO MOJISI.

Hanpspokennocts. [IpuHIUIT cyneprno3nium 3J1eKTPUYECKUX MTOJIEH.

[ToTenumann.

CBs13b MeX/1y HANPSYKEHHOCTHIO U OTEHLIUATIOM.

DJIEKTPUUYECKUI TUTIOb.

Teopema I'aycca-Octporpaackoro aisa Bekropa E.

Brruncinenue 31eKTpUUYECKUX MOJIeH ¢ momomiblo TeopeMbl ['aycca: I[lone GeckoHeuHOM
OJHOPOJIHO 3apsKEHHOM MIockocTH; [1ose MByX pa3sHOMMEHHO 3apsiKEHHBIX MockocTel; [Toe
OECKOHEYHO 3apsSKEHHOT0 HUIMHIIPA.

. Beluucienue anekTpuYeCKUX MOJIEH ¢ momolbio Teopembl ['aycca: Ilome GeckoHedHO

3apspkeHHoro nunuHapa; [lone oobemHo-3apsikenHoro mapa; [lone 3apsixeHHolN cheprueckoit
MOBEPXHOCTH.

[Torenuman snekTpoctaTuyeckoro noss. Hanpsbkenue.

DNeKTpoABMKYyIIas cuiia. TeopeMa o HUpKyJIiuu Bekropa E.

Brruncienue moTeHIMaNIOB JEKTPOCTATHICCKUX T0JIeH: 0ECKOHEUHOH 3apsyKeHHOM TII0OCKOCTH;
JIBYX Pa3HOMMEHHO 3apsDKEHHBIX TUIOCKOCTEH; O0ECKOHEUHOT0 3apsKEHHOTO LIMITUHPA.
Briuncinenue MmOTEHIMANOB 3JEKTPOCTATUYECKUX TMOJei: OECKOHEYHOrOo 3apsKEHHOTO
HWIMHpPA; 00bEMHO-3apSKEHHOTO 11apa; 3apsyKEHHON MyCTOTeNO0M cephl.

Hwuanextpuku. [lonsgpuszanusi AM3JIEKTPUKOB.

DneKTpuuecKoe Moje BHYTPH JUAIIEKTPUKA.

Teopema ["aycca npu HaIM4MKU IUANEKTPUKOB. BekTop anekTpuueckoro cmemenus. [locrynar
Makcgemna.

VYcnoBus Ha TpaHUIle IBYX JUAJIEKTPUKOB.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE.

DNEKTPOEMKOCTh YETUHEHHOT0 TpoBoAHNKa. KoHaeHcaTOpBhI.

DOHeprus 3JeKTPUUECKOro MOJs: SHEPTrUs B3aMMOJEUCTBHUS CHUCTEMbl TOYEUYHBIX 3apsoB;
SHEPrUsl CUCTEMbl OOBEMHO pacIpelleICHHbIX 3apsA0B; SHEPTUsl CUCTEMbl MOBEPXHOCTHO
pacnpe/eNIeHHbIX 3apsA0B; SHEPTUSl CUCTEMBbI JINHEHHO paclpeesieHHbIX 3apsiI0B.

DHeprus 3JeKTPUUECKOTO IMOJs: SHEPrus 3apsKEHHOTO MPOBOAHUKA; IHEPTHUS 3apSKEHHOTO
KOHJIEHCaTopa.

OnekTpuyeckuii Tok. Cuia U mIOTHOCTh TOKA.

DNEKTPOABMKYIIAS CHJIA B DJIEKTPUUECKUX LEMIX.

O0600ménHnbIi 3akoH OMa 1711 HEOAHOPOIHOTO YYaCcTKa IEMH.

PaszBerBnénnrie nienu. [IpaBuna Kupxroda.

MouHocTs Toka. 3akoH Jxoyns — Jlenna.

BBenenne B Maruutoctatuky. Cuna Jlopenua.

B3aumoneiictBue TOkoB. OU3HMYECKUN CMBICT MHIYKIIUM MarHUTHOTO moJisi. ['paduueckoe
n300paxkeHre MarHUTHOTO MOJIS.

3akon buo — Capapa — Jlannaca.

[Tpumepsl pacueTa MarHUTHBIX MOJIEH: MArHUTHOE I0JI€ IPSIMOTO TOKA.

[Tpumeps! pacueTa MarHUTHBIX MOJIEI: MAarHUTHOE TOJIE PABHOMEPHO ABMXKYIIETOCS 3aps/a.
[Tpumeps! pacueTa MarHUTHBIX MOJIEI: MAarHUTHOE TOJIe HAa OCH KPYTOBOI'O TOKA.

[Torok BekTOpa MaruuTHOM MHAYKIMHU. Teopema ["aycca—OcTtporpaackoro st BekTopa B.
Teopema o nupKyJauu BekTopa B.

[Tpumepsl pacueTa MarHUTHBIX MOJIEI: MAarHUTHOE TOJIE COJICHOUIA U TOPOUIA.

3akoH Amrepa. Cuia B3auMOJEHCTBUS MapajijIeIbHBIX TOKOB.

KoHTyp ¢ TOKOM B MarHUTHOM IIOJIE.
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JIBukeHue 3apsyKEHHBIX YACTHI] B IOCTOSSHHOM MarHUTHOM IIOJIE.

Dddext Xomna.

Hamaramuyennocts. HanpsiokeHHOCTh MarHUTHOTO 1OJIsA. TeopeMa o nupKyJsamnuu Bekropa H.
CBa3b Mexay Bektopamu J u H. Buabsl MarneTukos.

®eppomarnetuk. [letns rucrepesuca.

Pabota no nepemenieHuIo NpOBOAHUKA C TOKOM B MAarHUTHOM TIOJI€.

SIBNIeHME PIIEKTPOMArHUTHOW UHAYKIWH.

DONEeKTPOABMKYIIAs CHJIa MHAYKLIUH.

[Tpupona 3/IC 3meKTpOMarHuTHOM UHAYKIUH.

Toxu dyko. CkuH — 3hDEKT.

Asnenne camonHaykiuu. MHnyktuBHOCTh. DJ]C caMOMHIyKIIMH.

B3anmuas nHaykuus.

DHeprus MarHUTHOTO MOJIS.

Buxpeoe anekrpuueckoe noie.

Tox cMenieHusl.

VYpasuenus MakcBemna: MaTerpansuas u auddepennuansaas popma ypaBHEHHI.
VYpaBaenusa Makcsesna: ['pannunsie ycnoBusi. CBoiicTBa ypaBHEeHU MakcBea.

9.1.4. IlpuMepHBIiA NepedyeHb BOMPOCOB sl 3aIUTHI J1a00PATOPHBIX padoT

. Kakue ycrnoBust He0OX0AUMBI U TOCTATOYHBI I OOECIICUEHUsI PABHOYCKOPEHHOT'O BpAILICHUS

Tena’?
Kak yOeauTbcsi B HATMUMU PaBHOYCKOPEHHOTO BpAIIEHUs ?

. Kak HampaBieHbl OTHOCUTENBHO APYT ApYyra YrjioBas CKOPOCTb U YIVIOBOE YCKOPEHHE TOUKH,

€CJIM JIMHEWHAst CKOPOCTh YMEHBIIAETCSI CO BpEMEHEM?

Kakoe mo xapakTepy IBHXKEHHUE COBEpIIAET MaTepuaibHas TOYKA, €CIIM HalpaBlICHUE
MT'HOBEHHOM CKOPOCTH V 00pa3yeT C MOJHBIM YCKOPEHHEM a TYIIOH yromu?

OT KaKuX BEJIMYMH 3aBUCUT YTIIOBOE YCKOpeHue?

Kak cHM3UTH NOTPEIHOCTh U3MEPEHUA?

Kaxkoe nBmxeHue Tena Ha3bIBa€TCs BpalllaTeIbHbIM?

Kak HamnpaBieHbl OTHOCUTEIBHO JIPYT APYra yrioBas W JUHEHHAas CKOPOCTH MaTepUalbHOMN
TOYKHU COBEPILAIONICH BpalllaTeIbHOE IBMKEHHUE?

3anumuTe YpaBHEHUS YCTAaHABJIMBAIOIIME CBSI3b MEXJY JUHEUHBIMU U YTJIOBBIMU
XapaKTEePUCTUKAMHU ISl MaTEPHAJIbHOM TOUKHU COBEPILIAIOIIEH BpalllaTeIbHOE JIBHKEHHE?

9.1.5. lIpuMepHBbIii NepevyeHb BONPOCOB /sl KOJUIOKBUYMAa

KommokBuyM 1o Mmexanuke. Borpochr.

l.
2.
3.

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.

Kunemaruka. [loctrynarensnoe asuxkenue. [1yTe. [lepemenienue.

CkopocTb: cpenHss, MTHOBEHHas. MoyJib 1 HalpaBiIeHHE CKOPOCTH.

YckopeHue: TaHTeHIMaIbHOE, HOPMalbHOE, MOJHOE. YpPaBHEHUS KHHEMAaTHUKU s
PaBHOYCKOPEHHOTO JIBH)KEHHUSI.

PaBHOMepHOE BpaiaTenbHoe IBuKeHue. CBsA3b TUHEHHBIX U YTIOBBIX XapaKTEPUCTHK.

. BpamarenbHoe NBUKEHHE TBEPOTO Teja: YrioBas CKOPOCTh, YIJIOBOE YCKOPEHHUE. Y paBHEHUS

KHMHEMATHKH paBHOYCKOPCHHOI'O BpalllaTCJIbHOI'O JBUKCHUSI.

. LenTtp macc cucteMbl MaTepUalbHBIX TOYEK. /J[MHaMu4Yeckoe ypaBHEHUE IBUKEHUS LIEHTpa

Mmacc.

Junnamuka. 3akonbsl HeroToHa. [IpuMeHeHne BTOporo 3akoHa.

Cuna. [Tpunuun cynepno3unuu cwi. PaznoxkeHnue cuil Ha cocTaBisitone. Buabl cui.
Heunepuuansubie cuctembl orcuera. Cuiia HHEPLIHH.

[lenTpobexHas cuna. BausHue neHTpoOeKHOM CHITBI Ha CHITY TSKECTH.
Kunernyeckast sHeprust Bpamiaromnerocs tenia.

MOMEHT CUJIbI 1 MOMEHT UMITYJIbCa OTHOCUTEIBHO TOYKU U OCH.

3aKOH COXpaHEHHsI MOMEHTa UMITYJIbCa. Y CIIOBUSI COXPAHEHUS.

MowmenT unepuuu. Teopema lllTelinepa.

3aMkHyTas cuctema. Mmysibe. 3aKOH COXpaHEHUsI UMITYJIbCa.

Pa6oTa u MmomHOCTE. CBsI3b paOOTHI M1 KHHETUYECKOW YHEPTUH.

Tpu 3axkoHa HeroToHa. Buabl cuit: rpaBuTallMOHHAs, TSKECTH, YIIpyTasi, TPEHUS.
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18. KoncepBatuBHbie cuiibl. [loTeHIIMaNbHAS SHEPTHUA.

19. MomeHT uMnysbca Bpamarmuierocs tena. [lonmydyenne ypaBHeHHs] JUHAMUKUA BpallaTeIbHOTO
JBUKEHHS] OTHOCUTEIBHO HEMOIBUKHOU OCH.

20. OcHOBHO€ ypaBHEHHE AWHAMHMKU MOCTYyMNaTEJbHO ABMXXEHHUS. LleHTp macc. YpaBHeHHE
JBUKEHHSI LIEHTpa Macc.

21. 3aKOH COXpaHEHUS U U3MEHEHUS SHEPTUHM B MEXaHHUKE.

22. OcHOBHOE ypaBHEHHUE NMHAMUKH BPAIIATEIbHOTO JBUKEHHSI OTHOCUTEIHHO TOYKHU, BBIBO/I.

23. CBs3b CHJIBI M TOTEHIUAIBHOU SHEPTUH

9.1.6. IlpuMepHbBIii NepedyeHb BAPHUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

[Tpumep 6unera o teme "KuHemarnka MaTepHaabHON TOUKH'".

1. MaxoBuk Bpataics, aenas 57 o6/c. IIpu TopMoKeHHH OH HayaJl BpaIlaThCsl paBHO3aMEAJICHHO
u uepe3 39 ¢ ocranoBmiics. CKOJIBKO 000POTOB CAesiall MaXOBUK OT Hayaja TOPMOXKEHUS /10
OCTaHOBKH?

2. C xakoil HamOOJbIIEeH CKOPOCTHIO JOJDKEH MATH MOJ AOXKIEM YEIOBEK, 4TOOBI JOXIb HE
normnajai Ha HOTH, €CJIU OH JIEPXKHUT 30HT HA BeicoTe 178 cM Haxa 3emiuéi Tak, 4TO Kpal ero
BhICTYyMaeT Brepea Ha 12 cm? Kamu o ast magaioT BepTUKAIbHO cO CKOpocThio 11 M/c.

3. Yepes CKOJIBKO CEKYH]I BEKTOP CKOPOCTH Teja, OPOIIEHHOI0 MOJ YIiaoM 32°K TOPU3OHTY C
HayvalbHOM cKopocThio 11 M/c, OyaeT cocTaBiATh C TOPU3OHTOM yrom 14°7?

4. Onpenenutb HayaJdbHYI0 CKOPOCTh, C KOTOPOH TeI0 OpOILIEHO BEPTHUKAIBHO BBEPX, €CIU Ha
BbIcoTe 11 M OHO OBLIO J1BA pa3za C UHTEPBAJIOM BO BPEMEHH 3 C.

5. C 6ankoHa OpOCHIN MSYMK BEPTHKAJIbHO BBEPX C HauyaJdbHOI ckopocThio 18 m/c. Uepe3 7 ¢
MSYMK ynaia Ha 3eminto. ONpenenuTb CKOpOCTh MAYMKA B MOMEHT yziapa 0 3eMJIIO.

9.1.7. Tembl J1a00paTOPHBIX PadoT

Kunematuka paBHOYCKOPEHHOTO BpalCHUS

N3ydenue pacnipenenenus Makcsemna.

W3ydeHue 3neKTpoCTaTUYeCKOro Mmosl.

N3ydenue 3aTyxammux 3JeKTPOMarHUTHBIX KoJeOaHui
Nzydenue nutepdepeHun J1a3epHOro U3IydeHusl.
W3ydenue criekTpa U3JIy4eHHUs: aTOMOB BOJOPO/Ia.

AR

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPeTyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
HAy4YHO-IONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, IOCBSLICHHBIE Pa3JIMYHBIM acCIEKTaM
y4eOHOM JTUCUUIUINHBL.

IIpu caMOCTOATEIEHOM U3YUYEHUU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTBIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIECISAs OCHOBHBIEC UJEU; HA OCHOBAaHUHU
N3YUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJIO03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepraa;

— OCMBICIIMBAUTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALlMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEJICKOMMYHUKALUH.
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[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.

Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJe 1Mo JUCIUTUIHHE.

VYueOHbIi MaTepuai uzjaraercs B GopmMe, MpeArnoararonieil CaMoCTOATEIbHOE MBIIIJICHHE
CTYJEHTOB, camooOpa3oBaHue. [Ipu 3ToM camocTosATeabHas paboTa CTYI€HTOB UTPAET PELIAIOUTYIO

poIIb

B XO/JI€ BCETro Y4eOHOro mpolecca.
Hauatp n3yuenue qUCIUIUITHHBI HEOOXOAMMO CO 3HAKOMCTBA ¢ paboveil mporpaMMoi, CITUCKOM
y4e0HO-METOIMYECKOTO U MporpaMMHOTO oOecmeueHus. CamocTosTenbHas paboTa CTyIeHTa

BKJIIOYacT

paboTy ¢ yueOHBIMH MaTepHaIaMH, BBITIOJIHEHHE KOHTPOJIBHBIX MEPOIPUSATHH, IPEAYCMOTPEHHBIX
y4€OHBIM TITAHOM.

B niporiecce n3yueHus JUCIUTUTAHBI 151 JIYIIETO OCBOSHHS MaTepralia HEOOXO MO PEryJIsipHO
o0pamarbesi K peKOMEHIyeMOH JIUTepaType ¥ UCTOYHUKAM, YKa3aHHBIM B yUEOHBIX MaTepHaiax;
MOJIb30BATHCS Yepe3 KaOWHET CTyJIeHTa Ha caliTe YHUBEpCUTETa 00pa30BaTEeIBLHBIMH peCypcaMu
AJEKTPOHHO-OMOIMOTEYHON CHCTEMBI, a TaKXe OONIEJOCTYNMHBIMH HHTEPHET-TIOPTaJaMH,

coJIepXKaIIuMHu

us3

HAy4YHO-TIONYJISIPHBIE U CTIEHUATU3UPOBAHHbBIE MaTEPHUAIIbl, OCBSIIEHHbIE PAa3JIMUYHbIM aCTIEKTaM
y4eOHOU JUCIUIITUHBL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHUE WK IPOCMOTP MaTepuaia OCyLIECTBISIUTE CO CKOPOCThIO, JOCTATOYHOU IS
WHAMBUAYATbHOTO TOHUMAHUS U OCBOEHUS MaTepuasa, BbIIEIsAs OCHOBHbIE UIEH; HA OCHOBAHUU
M3Y4YEHHOT'0 COCTaBUTH Te3uchl. OCBOMB MaTepHall, MOMBITATbCSA COOTHECTH TEOPHIO C IpUMEpamMu

MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUYAIOTCS HE3HAKOMBIC MJTH MAJIO3HAKOMBIE TEPMHHBI, CIIEAYET BBISICHATH UX
3Ha4YCHUE JIJIsl TOHUMaHUs TaTbHEHIIIero MaTeprarna,

— OCMBICJIMBAUTE MMPOYUTAHHOE M U3YYCHHOE, OTBEYANTE Ha TPEAIIOKEHHBIE BOIIPOCHI.

CTyneHTBI MOTYT MOJTy4aTh WHAWBHYaJ bHBIC KOHCYJIBTAIIUH, B T.4. C UCIIOJIH30BAHUEM CPEJICTB
TEJIIEKOMMYHHUKAIHH.

[To nucuMIUIMHE MOTYT MPOBOAUTHCS IOTIOJIHUTENLHBIC 3aHATHS, B T.9. B (hopMe BEOMHAPOB.
Pacnincanue BeOMHAPOB 1 3aNTMCH BEOMHAPOB MYOJIUKYIOTCS B JIEGKTPOHHOM Kypce / 3JIEKTPOHHOM
KypHaJe 1Mo JUCIUTUIHHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

I[JISI JUI C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbd W HHBAJIHUAOB HNPCAYCMOTPCHBI

AOMOJHHUTCIBHBIC OLCHOYHBIC MATCpHaJibl, ICPCUCHb KOTOPLIX YKa3aH B Ta6n1/1ue 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH

BO3MOXXHOCTAMMA 3J0POBbIA W MHBAJIMIOB

Kareropuu o6yuaronuxcs

Bupl 1onoOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TMCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIPOBEpKa
K 3a4eTy, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
C HapyLeHHUsIMU OTIOPHO- Penienue 1MCTaHIMOHHBIX TECTOB, [IpenmyiecTBeHHO

JABUI'aTCJIbHOI'O allllapara KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC JUCTAaHIMOHHBIMH MCTOAaMU

CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI
K 3a4CTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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