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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).

Yacte Ostoka gucrmiind: O0g3aTebHas 4acTh.

Monyne quctuminH: Moayns HampaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

CornacoBaHa Ha noptane N2 56740 2



OIIK-1. Cnocob6en
UCTIOJIb30BaTh
MOJIOKEHHUSI, 3aKOHBI U
METOBI €CTECTBEHHBIX
HAyK U MaTeMaTHKH IS
peleHus 3aaa4
WHXECHEPHOU
JeSITeTbHOCTH

OIIK-1.1. 3naer
byHIaMEHTAIbHBIEC 3aKOHBI
C€CTCCTBCHHBIX HaYK n
MAaTCMAaTUKU

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

OIIK-1.2. Ymeer
aHAJM3UPOBATH MTPOOIIEMBI,
MPOIIECCHI U SIBJICHUS B
obnactu HU3MKH,
UCTIOJIB30BaTh HA MIPAKTHUKE
0a30BbIC 3HAHWS U METO/IbI
(UBUYECKUX MCCIIeIOBAHUN, a
TaKXe yMeeT IPUMEHSTh
METOJIBI PEIICHUS
MaTeMaTHYECKUX 3a]a4 B
npodeccCuoHaIbHON 00J1aCcTH

Cnoco0eH:

BBIJICIISATH KOHKPETHOE (PU3NICCKOE
coJiep)KaHHe B TIPHKIIATHBIX 3aa9ax
OyylIen 1esaTeTbHOCTH;

YCTaHABJIMBATh MIPHYNHHO-CJICICTBCHHBIC
CBSI3M MEXKY SBJICHUSIMU PUPOJIBL;
HCII0JIb30BaTh MaTeMAaTHYSCKUH ammapat Ipu
pEIICHNN IPHUKIIATHBIX 33724,

OIICHHBATh PE3YJITATHI CBOCH JIEATEIHHOCTH C
TOYKH 3PESHHUS UX COOTBETCTBUS (DH3UUCCKHM
SIBJICHUSIM U 3aKOHAM.

OIIK-1.3. Bnaneer
MPaKTUYECKUMHU HaBbIKAMU
pelIeHUs] UHKEHEPHBIX 3a]1a4

Brnaneer pusnueckum amnmapaTom st
peleHHsI TPUKJIAIHBIX 33724 CBSI3aHHBIX C
Oymyuieit mpodeccuoHanbHON
JESITeTTbHOCTBIO.

OIIK-2. Cnocoben
CaMOCTOSITEIIEHO
IPOBOJIUTH
HKCIIEpUMEHTAJIbHbIC
UCCIICIOBAHUS U
UCTIOJIb30BaTh OCHOBHEIC
npruemMbl 00padOTKH U
NpeCTaBICHUS
MOJYYCHHBIX TaHHBIX

OIIK-2.1. 3HaeT OCHOBHEIC
MIPUHIIHAITBI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAaHMS OCHOBHBIX
npruemMoB 00pabOTKH U
MIPEICTABICHUS ITOJTYICHHBIX
JIAHHBIX

3HaeT OCHOBHBIE PUHIUIIBI IPOBEACHUS
AKCHIEPUMEHTAIBHBIX H3MEPEHUH (HU3UIECKIX
BEJIMYMH IIPU BBIIIOJHEHUH JJaOOPATOPHBIX
paboT 1 OCHOBHBIEC IPUEMBI aHATTN3A
JKCIIEPUMEHTAIIBHBIX TaHHBIX.

OIIK-2.2. YmeeT BoIOUpaTh
3 (PEKTUBHYIO METOIUKY
AKCIIEPUMEHTATIbHBIX
HUCCIIETOBAaHUN

YMeeT IaHupoBaTh MPOBEICHUE
OKCIIEPUMEHTA TIPU BBITTOJTHECHUN
1abopaTOPHBIX padoT;

BBIOMPATH YPPEKTUBHYIO METOUKY
U3MEPEHUsT PU3NIECKUX BEITHUUH.

OIIK-2.3. Brageet HaBbIKaMHu
MIPOBEICHUS
AKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

Cnoco0OeH:

NPOBOJUTH SKCIIEPUMEHTAJIbHBIC
UCCIICIOBaHMS B paMKax JJabOpaTOpHBIX
pa0or;

UCIIOJIb30BATh OCHOBHBIE TPUEMBI 00PaOOTKH
IKCIIEPUMEHTAILHBIX JaHHBIX U OILIEHKU
NOTPEITHOCTH U3MEPEHUH;

(bOopMyITUPOBATH IPaMOTHBIE BEIBOBI 10
nabopaTopHoii pabore.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIHHBI cocTaBiseT 10 3aueTHbIx enunull, 360 akaqeMUIeCKIX 4acoB.
Pacnpenenenue Tpya0eMKOCTH ITUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B

tabiuue 4.1.

Tabnuua 4.1 — Tpy10eMKOCTb TUCIMITIIMHBI 110 BUJIaM Y4eOHOM 1eATeIbHOCTH
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o Bcero Cemectpsl
Bunpsl yaeOHOM AeSTebHOCTH
JacoB |1 cemectp|2 cemecTp

KonTakTHas aynuTopHasi padora 00y4aromuxcs ¢ 196 98 98
npenojaaBarteJieM, Bcero
JlekumoHHbBIE 3aHATHUS 96 48 48
[IpakTHueckue 3aHATUA 52 26 26
JlaGopaTopHbIe 3aHATHS 48 24 24
CamocrosiTeibHas padoTa 00y4aomUXcs, B T.4. KOHTAKTHasI 92 46 46
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyeM, BCero
[ToarotoBka K KOJJIOKBUYMY 14 8 6
IToaroroBka K TECTUPOBAHUIO 14 6 8
[TonroroBka Kk KOHTPOJILHOU paboTe 16 8 8
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHO padboTe 12 6 6
[ToaroroBka k 1abopaTopHOil paboTe, HaNKMCaHUE OTYETa 36 18 18
IToaroroBka M ciava 3xk3amMeHa 72 36 36

Oo0mast Tpy10eMKOCTH (B Yacax) 360 180 180

Oo0mas TpynoemMkocTh (B 3.e.) 10 5 5

5. CTpykTypa ¥ coaep:kaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeIbHOCTH IMPUBEIACHA B
tabmmre 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEI M BUJIBI YICOHOM e TEILHOCTH

Ha3zBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Beero wacos dopmupyembie
JUCLUTUINHEI 3aH., 4| 3aH., 4 | pab. |pal.,u (Ges KOMIIETEHIINH
9K3aMEHa)
1 cemecTp
1 Mexanuka 12 6 8 14 40 OIIK-1, OIIK-2
2 MonekynspHas puzmka u 8 6 8 14 36 OIIK-1, OIIK-2
TEPMOJIMHAMUKA
3 DeKTpOMarHeTu3mM 28 14 8 18 68 OIIK-1, OIIK-2
Hroro 3a cemectp |48 26 24 46 144
2 cemecTp
4 KomeOaHuS 1 BOJTHBI 10 6 4 10 30 OIIK-1, OIIK-2
5 BonHoBas v kBaHTOBas onTuka |14 10 12 18 54 OIIK-1, OIIK-2
6 AtomHas pu3UKa, SIEMEHTHI 24 10 8 18 60 OIIK-1, OIIK-2
KBAaHTOBOI MEXaHUKU U PUUKH
TBEPJIOTO Tesa
Uroro 3a cemectp |48 26 24 46 144
Hroro |96 52 48 92 288

5.2. Conep:xanue pa3uesioB (TeM) AMCHUNINHBI

Coneprxanue pa3ziesnoB (TeM) TUCHUIUIMHBI (B T.Y. MO JEKIHSIM) IPUBEACHO B Tabmuie 5.2.
Tabnuua 5.2 — Copeprkanue pa3aesoB (TeM) IUCHUILIUHGI (B T.U. IO JIEKIUSIM)
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TpynoemkocTh
HazBanus paznenos Coneprxanue pasnesoB (TeM) TUCIUIUIMHEI (B T.Y. IO (TeKIHOHHBI dopmupyemsbie
(TeM) TUCITUILIIHEI JIEKITASM) KOMIICTCHITUH
3aHATHUA), I
1 cemectp
4




1 Mexanuka

Brenenne. ®usnka B cucTeMe €CTECTBEHHBIX HayK. O01mas
CTPYKTypa Kypca ¢pusuku. Mexannka. OCHOBHBIE
KHHEMAaTUYECKHE XapaAKTEPUCTHKHU MOCTYNATeILHOTO U
BpAaIIaTENFHOTO JBIKCHUS.

OIIK-1, OIIK-2

HuepumanbHble cucTeMbl OTCUETa U 3aKOHBI HbroTOHA.
Cuibl B MexaHuKe. PaboTa v KHHETHYECKas SHEPTHSL.
KoHcepBaTuBHBIE CUJIBI M IOTEHLMATbHAS] SHEPTUA.

OIIK-1, OIIK-2

CBsI3b MEXAY CUION U MOTEHUUAIBHON SHEpruei. 3aKoH
COXpaHEHUsI ITOJTHOW MEXaHMUECKOM SHEpruH B TOJIE
MOTEHIUAIIbHBIX CUJI. 3aKOH COXPAHEHUS UMITYJIbCA.
AOCOIIOTHO yNpyruil U HeyNpyruil yaapsl.

OIIK-1, OIIK-2

HeI/IHepI_[I/IaJ'II)HLIe cucTeMbI oTcuéra. CUIbl HHEpIHUU.
I[BI/I)KCHI/IC B IIOJIC TATOTCHUA.

OIIK-1, OTTK-2

ITonsTue abconmoTHO TBEpIOTO Tena. OCHOBHOE
ypaBHEHHUE TUHAMUKH aOCOJIIOTHO TBEPJOTO Tesa. MOMEHT
nHepunr. MoMeHT cuitbl. MOMEHT UMITyJIbCa.

OIIK-1, OIIK-2

3aKoH COXpaHEHUsI MOMEHTa UMIyJbca. Kunernueckas
SHEPrusl Bpallarouierocs Tena.

OIIK-1, OIIK-2

Hrtoro

2 MonekynspHas
(buzuka u
TEPMOJIUHAMHUKA

MuxkpococTrostHre 1 MakpococTosaue. OyHKImm
COCTOSIHUS. Y PaBHEHHUSI COCTOSIHUS HICATBHOTO U
peasbHOTO Ta3a. PactpenencHue sHEPTUHN IO CTETICHIM
cB000/bI. DYHKIIMH ITpoliecca.

OIIK-1, OIIK-2

BHyTpeHHSIS SHEPTHs HACATBLHOIO U PEalIbHOTO Ta3a.
Paborta. I[lepBoe Hauaro TepMOAMHAMHKH.
Anmabarnueckuid mporiecc. TenmoéMKoCcTh HealbHOTO
rasa.

OIIK-1, OIIK-2

Kpatkue cBeeHus U3 TEOPUH BEPOSTHOCTEH.
Pacnpenenenus Monekys o CKOpOCTSIM U KHHETHYECKUM
sHeprusM. bapomerpuueckas popmyna. Pacipenenenne
MOJIEKYJI TI0 MOTEHIMABHBIM SHEPTUAM (pacrpeiesieHue
Bonpnmana). Pactipenenenne Makcpemra-bonsiimana.

OIIK-1, OIIK-2

Craructrueckuii Bec u 3HTponnsA. OOpaTnmble 1
HEoOpaTUMBbIE MPOLIECCHl. 3aKOH BO3pPACTAaHUsI SHTPOIHH.
TpeTbe Hayano TepMOIUHAMUKY. TepMogUHAMUYECKHIH
CMBICIT HTpoONUY. TeroBble MallluHEI.

OIIK-1, OIIK-2

Hrtoro
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3
DNeKTpoOMarHeTu3M

IToHsiTHE 37IEKTPOCTATUYECKOTO MOJs. XapaKTePUCTUKHI
anexkrpuueckoro noist Teopema I"aycca qis Bekropa
HaMpsKEHHOCTH AJIEKTPOCTaTUIECKOTO 0N B BaKyyMe.
[Ipumenenue TeopeMsl ['aycca k pacueTy HaNpsKEHHOCTU
3NIEKTPUUYECKUX TMOJIEH.

OIIK-1, OIIK-2

PaboTa cun anextpudeckoro nossa. Teopema o
LUPKYJISILMUA BEKTOpa HanpsxEHHOCTH noJis. [loTeHuunan u
Ppa3HOCTh MOTEHITUaNOB. CBA3b MEXIy HAPSHXKEHHOCTHIO U
noTeHuanoM. Pacuer noreHuanoB npocTermmx
3JIEKTPUYECKUX TMOJIEH.

OIIK-1, OIIK-2

DneKTpUIecKoe MoJie AUIMOJIs. DIEKTPUISCKUIN TUTIONb BO
BHEILLHEM 3JIEKTPUUECKOM I10JIe. SIBJIEHNE NOISpU3aUuU
JUDIIEKTPUKOB. [1oNApHU30BaHHOCTD TUAIIEKTPUKA U
JIURJIEKTPUYECKask BOCIPUUMYUBOCTb. DJIEKTPUUECKOE
cMmenienne. Teopema ["aycca uist BeKTOpa 3JIEKTPUIECKOTO
CMEUIeHUs. DIIEKTPUUECKOE T0JIE€ B JUJIEKTPUKE. Y CIIOBUS
Ha TpaHUIIE IBYX JUDJICKTPHUKOB.

OIIK-1, OIIK-2

OneKTpuYecKoe MoJie BHYTPU IPOBOJHUKA U Y €r0
IOBEPXHOCTH. Pacnpenenenue 3apsaa B IPOBOJHUKE.
[IpoBOAHUKY B 3JIEKTPUUECKOM IIOJIE.

OIIK-1, OTTK-2

DNeKTPOEMKOCTh YEIUHEHHOTO MPOBOIHUKA.
KonpnencaTtopsl. DHeprus 3apsyK€HHOT0 KOHJEHcaTopa.
DHeprus 3JeKTpruueckoro nois. O6bEMHas MIOTHOCTD
SHEPTHH.

OIIK-1, OTTK-2

ITocrosinHbI# anexkTpudeckuit TOK. Cuia U TNIOTHOCTh
TOKa. 3aBUCUMOCTh TJIOTHOCTH TOKa OT XapaKTEPUCTUK
HOCHUTENEH TOKa. Y paBHEHUE HETPEPHIBHOCTH IS
TJIOTHOCTH TOKA.

OIIK-1, OIIK-2

CroponHue cuiibl 1 3.4.¢. 3akoH OMa u J[>oyns — Jlena B
nuddepeHMaIbHON 1 HHTErpaibHOU (hopme. MOIHOCTh
TOKA.

OIIK-1, OIIK-2

MaruuTHOe none B BakyyMme. 3akoH buo-Casapa-Jlannaca.
Teopema ["aycca juist BEKTOpa MarHUTHOM UHAYKIUH.
TeopeMa 0 HUPKYIALUN BEKTOPA MArHUTHON MHIYKIIHH.
Ilone conenouaa u Topouna.

OIIK-1, OIIK-2

JIBmKeHUe 3aps/ioB U TOKOB B MArHUTHOM Tojie. Cuia
Awmmnepa. Cuna Jlopenna. Pabora, coBeprraemas npu
nepeMelIeHUH POBOIHUKA U KOHTYPa C TOKOM B
MarHATHOM TIOJIE.

OIIK-1, OIIK-2

MarunutHoe noJie B Beuiectse. Buibl MarHeTukos.
Hamarandennocts. Bektop HanpsiKEHHOCTH MAarHUTHOTO
nosist. MarHuTHas MpOHULIAEMOCTh cpebl. Teopema o
HUPKYJSIIAN BEKTOPa HAIPSYKEHHOCTH MarHUTHOTO TIOJISL.
O¢dexT Xomna.

OIIK-1, OIIK-2

SBnenue anexTpoMarauTHOW uHAyKuuy. [IpaBuno Jlenna.
IIpupona 3.4.c. UHAYKUMU. SIBIEHUE CAMOUMHIYKLIUH.

OIIK-1, OIIK-2

MupyxruBHOCTh. B3aumuas unnykuus. Tok npu
3aMBIKAHUH U PA3MBIKAHUU LIETIN

OIIK-1, OTTK-2

OHeprus MarHuTHOTO 1oJIsl. OOBEMHAS TIOTHOCTH
SHEPruu

OIIK-1, OIIK-2

BuxpeBoe anextpudeckoe mose. Tok cMeneHus.
VpaBuenusi MakcBesia B HHTETpajJbHON U
muddepennmanpHoil popmax. OTHOCUTEITBHOCTh
EKTPUIECKOTO U MATHUTHOTO TIOJICH.

OIIK-1, OIIK-2

Htoro

28

Hroro 3a cemectp

48
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2 cemecTp

4 Konebanus u
BOJIHEI

Mexanundeckue koinebanus. VaeanbHblil rapMOHUYECKUT
ocimuraTop. Anddepennnansaoe ypaBHEHHE
TapMOHHUYECKOTO OCIWIIISATOPA U €r0 PEIleHHE.
AwmrmnTya, 9actoTta u (asa Konedanuii. DHeprus
TapMOHUYECKOTO KOJIeOaHMsI.

OIIK-1, OIIK-2

CBo0OoHBIE 3aTyXaroLIKe KoJIeOaHUs OCLIMILIATOpA C
norepsmMu. BeinyxneHnasie konebanus. Crioxxenne
koneOanuii (Onenus, purypst Jlnccaxy).

OIIK-1, OTTK-2

DnekTpoMarHuTHeIC Kosiebanus. CBOOOIHBIC KOJICOaHUS —
COOCTBEHHBIC U 3aTyxaroliue. BeIHyX/ICHHBIE KONTeOaHusI.
Pe3oHaHC Toka U HanpsyKeHus. [lepeMeHHBIH TOK.

OIIK-1, OTTK-2

Bounnsl B ynpyroii cpene. YpaBHeHHE BOJHEL. J{nHa
BOJIHBI, aMIUIUTYAa BOJIHBI, BOTHOBOE YHCIIO, (ha3a BOJTHEIL.
®a3oBasi CKOPOCTh YIIPYTHUX BOJH B ra3ax, )KHAKOCTIX U
TBEpbIX Tenax. ['pynmoBasi ckopocts. BomHOBOE
ypaBHEHHE.

OIIK-1, OTTK-2

DHepreTHYECKUe XapaKTEPUCTHKU YIPYTUX BOJH. BekTop
YmMmosa. Uatepdepentus u nudpakiys BoH. CTosdne
BOJTHEL D¢ dext Jlomiepa B akycTUKe. DIEKTPOMArHUTHEIE
BostHBI (OMB). YpaBHeHUs TUIOCKHUX U cPepUISCKUX BOJIH.
BosHOBOE ypaBHEHHE LTS ANIEKTPOMArHUTHOTO TIOJIS.
DHepreTnyeckue xapakrepuctuku OMB.

OIIK-1, OIIK-2

Htoro

5 BosHOBas u
KBaHTOBAsI OIITHUKA

KorepeHTHOCTh cBeTOBBIX BOJIH. IHTEpdepeH s cBeTa oT
JIBYX KOT€PEHTHBIX UCTOYHUKOB. OnbIT FOHra.
HHuTtepdepeHnns cBeta B TOHKUX IJIeHKaX. [IpocBeTnenue
onrtuku. MHTEpdEepOoMeTpEI.

OIIK-1, OIIK-2

Hudpaxuns ceeroBbix BosH. [IpuHimn [foiirenca-
®penens. Merox 300 Openens. Judpakuus Openens Ha
otBepcTH U aucke. [udpaxunsa Opaynropepa Ha ogHOM
meny u audpakiMoHHoM penreTke. Paspermaromias
CIIOCOOHOCTH ONTHYECKHX TPHOOPOB.

OIIK-1, OIIK-2

[Monspusauus ceera. EcTecTBEHHBIH U NONSIPU30BAHHBIN
cgeT. [lonydeHue u aHanu3 JIMHEHHO-MOISIPU30BAHHOTO
cBeTa. 3akoH Mantoca.

OIIK-1, OIIK-2

Ionspusauus ceeTa npu oTpakeHUH. 3aKoH bprocrepa.
JBoitHoe mydenpenomienue. IIpoxoxaeHue ceeTa yepes
(ba3oBbIe acTHHKY. MHTEphepeHnns monspru3oBaHHOTO
CBeTa.

OIIK-1, OIIK-2

BsaunmopeiicTBre u3inyuenus ¢ BemectBoM. HopmanbsHast n
aHomanbHas nucnepcun. Ilornomenne ceera. 3akoH
byrepa. Ces3p aucnepcuu ¢ norionieHueM. Paccesiane
cBeTa.

OIIK-1, OTTK-2

TemoBoe u3mydeHue u moMuHeceHus. CrieKTpanbHbIe
XapaKTEePUCTUKHU TEIUIOBOTO U3Iy4deHUs. AOCOIIOTHO
gepHoe Teno. 3akoH Kupxroda. 3axon Credana —
Bonbimana. 3akonsl Buna. @opmyna Ilnanka. KBantoBoe
00BSCHEHNE 3aKOHOB TEIIOBOTO M3ITyUCHHS.

OIIK-1, OIIK-2

KopnyckynsipHO-BOJIHOBO# JTyasin3M cBeTa. DPQeKT
Komnrona. /laBnenue cBera.

OIIK-1, OIIK-2

Hrtoro

14
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6 AtomHas ¢usuka, |BomHoBBIe cBocTBa MUKpouacTull. ['unoresa ne bpoiins. 2 OIIK-1, OTIK-2
DJIEMEHTBI Hudpaxuns mukpodactuil. COOTHOIIEHHE
KBaHTOBOM Heomnpeaenénnocrei [ eizendepra.
MEXaHUKH U GU3NKH | BomHOBast QYHKIIHS, €€ CTATHCTHYECKHUI CMBICI. 2 OIIK-1, OIIK-2
TBEPAOIO TeIa VYpasuenue lllpenunrepa. Ksantosas gactuna B
MPSIMOYTOJIBHOM NOTEeHIMANBHOM sime. I1ydok vactuil B
TI0JIe TIPSIMOYTONIFHOTO TTOTEHIMATBHOTO Oapbepa.
TyHHENbHBIH P HEKT.
ITonsTHE COOCTBEHHOTO MATHUTHOT'O MOMEHTA YaCTHUIIBI U 2 OIIK-1, OIIK-2
cnuHa. [1o1HBI MOMEHT UMITYJIbCA YaCTULIBI U MTOJIHBIN
MarHUTHBII MOMEHT.
KBaHTOBO-MeXaHUYECKOE OITMCAHNE aTOMOB. 2 OIIK-1, OIIK-2
CrauuonapHoe ypaBHenue lllpenunrepa nns atoma
BOJIOpOJA.
BonHOBBIC (GYHKIIMY ¥ KBAaHTOBBIC Uncia. Teopus 2 OIIK-1, OIIK-2
MHOT03JIeKTpOHHOTO aTtoma. [Ipunaiun [1aymmu. Kparaocts
BBIPOKICHUS.
[IpaBmia oTOOpa s KBAHTOBBIX ITEPEXOJIOB. 2 OIIK-1, OIIK-2
MexaHnueckuil ¥ MAarHUTHBI MOMEHTBI aTOMOB.
l'upoMarauTHOE OTHOIIICHHE.
Omnsit ltepna u 'epnaxa. Dpdexr 3eemana u Llltapka. 2 OIIK-1, OIIK-2
OMIupUIEcKre 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpPaX.
®opmyia banpmepa.
OCHOBBI KBaHTOBOM CTaTUCTHUECKON Gu3ukH. [IpuHITmm 2 OIIK-1, OIIK-2
TOXXJIECTBEHHOCTH YacTHIil. bo3oHsI 1 (hepmuonbl. PazoBoe
MIPOCTPAHCTBO U (PYHKITUS pacTIpeIeTICHHUS.
Pacnpenenenus boze — Oiinmreitna u ®epmu — /lupaxa. 2 OIIK-1, OIIK-2
TlousTue WI0THOCTH cOCTOSIHMI. @OTOHHBIN MIcaNbHbBIN
ra3. Pactipenenenue potonos mo sueprusiM. Gopmyna
IInanka.
DNeKTPOHHBIN HeaabHbIN Ta3. Pacnpenenenne 2 OIIK-1, OIIK-2
AJIEKTPOHOB T10 SHEPTHUAM IIPH PA3IAIHBIX TEMIIepaTypax.
3aBucUMOCTb YpoBHS DepMu OT TEMIEpaTyphl.
Teopus TEMIIOEMKOCTH TBEPABIX TEI. DJIEMEHTHI 2 OIIK-1, OIIK-2
kpuctautorpadun. Termossle KoeOaHus
KPUCTAUTNYECKOI peIeTKy.
TemnnoBeie CBOMCTBA TBEPABIX TEN. Te€OpHs TEIMIIOEMKOCTH 2 OIIK-1, OIIK-2
OunmreitHa. Teopus TemmoemkocTu ebast.
Hroro 24
Wroro 3a cemectp 48
Hroro 96
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPDbI)
HanMeHnoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuia 5.3 — HauMeHoBaHUE MPAKTUYECKUX 3aHITHIA (CEMUHAPOB)
HaszBanus pazaenon HaunmenoBanue npaktudyeckux 3aHatuii | Tpynoemkocts, | DopMupyembie
(Tem) TUCIUTITAHBI (cemuHapoB) KOMITCTCHIINH
1 cemecTp
1 Mexanunka KunemaTnka nocrynaTesbHOro u OIIK-1, OIIK-2
BpALLIATEIIbHOr'O JBVKEHUS.
3aKOHbBI TUHAMUKH MIOCTYNATEIBLHOTO U OIIK-1, OIIK-2
BpaIaTEIbHOIO ABMUKEHUS.
Pabora u sHeprus. 3aKOHbI COXpaHEHUS. OIIK-1, OIIK-2

Hroro
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2 MonekynspHast MonekynapHO-KMHETUYECKAs: TEOPHSL. 2 OIIK-1, OIIK-2
¢busuka u [lepBoe HavasIO TEPMOIUHAMUKH.
TEpMOJIUHAMUKA N3omnponeccel. TennoéMKOCTb Ta30B.
Krnaccudeckue CTaTUCTUKH. 2 OIIK-1, OIIK-2
Pacnpenenenne Makcpesia u bonbimana.
Ourponusi. Bropoe Hauano 2 OIIK-1, OIIK-2
TEPMOJUHAMHUKHU.
Hroro 6
3 DAEKTPOMArHeTU3M | DJIEKTPOCTATUIECKOE MOJIE B BAKyyME. 2 OIIK-1, OIIK-2
Teopema Octporpaackoro-I'aycca nis
HanpspKeHHOCTH moii. Pabora, moTeHman
anekTpoctarudeckoro mois (ICII).
OCII B BemectBe. DHeprus IDCII. 2 OIIK-1, OIIK-2
OnekTpuyeckuit Tok. [IMOTHOCTH TOKA. 2 OIIK-1, OIIK-2
3akon Oma. IIpaBuna Kupxroda.
MarnutHoe nosie (MII) B Bakyyme. Bektop 2 OIIK-1, OIIK-2
MarHuTHOW MHAYKIMH. 3akoH bro-CaBapa-
Jlannaca.
IIepemenienue NpoOBOJHUKOB C TOKOM B 2 OIIK-1, OIIK-2
MII. IBuxenue 3apsnos B MIL
SIBreHne HNEKTPOMArHUTHOM MHIYKIUU. 2 OIIK-1, OIIK-2
DHeprusi MarHuTHOTO TOJIA.
MaruutHoe noJie B BEMECTBE. Y pPaBHEHUS 2 OIIK-1, OIIK-2
Makcgemia.
Hroro 14
Uroro 3a cemectp 26
2 cemecTp
4 Konebanus u ["apmonnueckue konedaHus. 2 OIIK-1, OIIK-2
BOJIHBI 3aryxatomue Kojiebanus. Beinyk1eHHbIS 2 OIIK-1, OIIK-2
KOJICOAHUS PA3TUIHON IPUPOIBI.
Pe3onanc.
Bounbl B ynipyroii cpene. 2 OIIK-1, OIIK-2
DJIEKTPOMArHUTHBIEC BOJIHBI. DHEPTHUSI
BOJIHBI.
Htoro 6
5 BonHoBas u WuTepdepenmus creta. 2 OIIK-1, OIIK-2
KBaHTOBAs OTITHKA Hudpakmus ceta. 2 OIIK-1, OIIK-2
[Tonspusanus csera. 2 OIIK-1, OIIK-2
TeruoBoe U3nydeHue. 2 OIIK-1, OIIK-2
Buemnnii pororddext ddexr 2 OIIK-1, OIIK-2
KomnroHna.
Hroro 10
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6 Atomuas pu3uka, |BoJHOBBIC CBOICTBA BEIIECTBA. 2 OIIK-1, OIIK-2
3JIEMEHTHI KBaHTOBOM |COOTHOILIEHNE HEOIIPEIEIEHHOCTEH.
MEXaHUKH U QU3UKK | Ypapuenne [lIpemarepa. MuKpodacTHIA 2 OIIK-1, OIIK-2
TBEPAOTO TEIa B MOTEHIMAIbHOU AMe. TyHHETbHBIN
b dexr.
KBaHTOBO-MeXaHUYECKOE ONUCaHUE 2 OIIK-1, OIIK-2
ctpoenus atromoB. ®opmyna banemepa st
ONMUCaHUs CIIEKTPOB aTOMOB.
KBaHTOBBIC CTaTUCTUKH. 2 OIIK-1, OIIK-2
TeroBble CBOMCTBA TBEPABIX TEN. 2 OIIK-1, OIIK-2
Hroro 10
Uroro 3a cemectp 26
Hroro 52
5.4. J/1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabmuie 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padboT
HasBanus pasznenos (tem)| HaumenoBanue 1abopaTOpHBIX TpynoemMKocCTb, dopMupyembie
JUCIUILTNHBI pabor q KOMIIETEHIIUH
1 cemecTp
1 Mexanuka KunemaTtuka paBHOYCKOPEHHOTO 4 OIIK-1, OIIK-2
BpaIeHUS.
Junamuka masitHuka O6epoeka. 4 OIIK-1, OIIK-2
Htoro 8
2 Monekynspras pusmka |M3yuenue pactpenencHus 4 OIIK-1, OIIK-2
Y TEPMOJIMHAMMKA Makcsemna.
OnpeneneHre OTHOIICHUS 4 OIIK-1, OIIK-2
TEIUIOEMKOCTEH raza MeToJIoM
Knemana u [lezopma.
Htoro 8
3 DIeKTpOMarHeTu3m N3yueHue 31eKTpoCcTaTuuecKoro 4 OIIK-1, OIIK-2
MOJIAL.
M3ydyenne MarHuTHOTO MOJIsl HA OCH 4 OIIK-1, OIIK-2
KpyTrOBOT'O BUTKA.
Htoro 8
Hroro 3a cemectp 24
2 cemecTp
4 KoneGaHus U BOJIHBI N3yudeHne BbIHYKICHHBIX 4 OIIK-1, OIIK-2
ANEKTPOMATHUTHBIX KOJIEOaHHH.
Hroro 4
5 BonHnoBas u kBanToBasi | M3ydenue naTepdepeHnnm 4 OIIK-1, OIIK-2
OITHKA Ja3€pPHOTO U3TYUYCHHUS.
N3ydenue TermioBoro u3iy4eHus. 4 OIIK-1, OIIK-2
Nzyuenwne BaemHEeTO hoTodPdeKTa. 4 OIIK-1, OIIK-2
Hroro 12
10
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6 AtomHas (usuka, [IpoBepka cooTHOMIEHUS 4 OIIK-1, OIIK-2
3JIEMEHTBI KBAHTOBOM HEeolpeaeNIeHHOCTEH st (POTOHOB.
MEXaHUKU U QU3HKH N3ydenue crniekTpa u3rydyeHust 4 OIIK-1, OIIK-2
TBEPAOTO TEIa aTOMOB BOJIOpO/A.
Hroro 8
Uroro 3a cemectp 24
Hroro 48

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHast padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABICHBI B

tabnuue 5.6.
Tabmura 5.6 — Bujbl caMOCTOSITENIbHOM PabOThI, TPYA0EMKOCTh B (pOpMHpyEeMble KOMICTCHIIHN
Hasanus pasnenos | Bunel camocrostensnoi | TpynoeMkocts, | dDopmupyeMbie
@OopMBI KOHTPOJIA
(TeM) TUCHIUILIAHBI paboThI q KOMIIETEHIINHN
1 cemecTp
1 Mexanuka IToaroroBka x 2 OIIK-1, OIIK-2 KonnokBuym
KOJJIOKBUYMY
IToaroroska k 2 OIIK-1, OIIK-2 | TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 2 OIIK-1, OIIK-2 Kontponbnas
KOHTPOJILHOM padoTe pabora
IToaroroBka K 3amure 2 OIIK-1, OIIK-2 |3amwuTa oT4yeTa 1o
OTYeTa 1o J1JabopaTopHOH nabopaTtopHoit
pabore pabote
IToaroroska k 6 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
Hroro 14
2 MonexkynsipHas [TonroroBka k 2 OIIK-1, OIIK-2 KonnokBuym
¢buzuka u KOJJIOKBUYMY
TEPMOJNHAMUKA IToaroroBka x 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
IToaroToBka k 2 OIIK-1, OIIK-2 Kontponbnas
KOHTPOJILHOM padoTe pabora
IToaroroBka K 3amure 2 OIIK-1, OIIK-2 |3amwuTa oT4yeTa 1o
OTYeTa Mo J1JabopaTopHOH nabopaTtopHoit
pabote pabote
IToaroroska k 6 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
Hroro 14
11
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3 IToaroroBka k 4 OIIK-1, OIIK-2 Komnoxsuym
DJIEKTPOMArHeTU3M |KOJUIOKBUYMY
IToaroroBka x 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 4 OIIK-1, OIIK-2 KoHnTponbHas
KOHTPOJIbHOH paboTe pabota
IlogroroBka K 3aiiuTe 2 OIIK-1, OIIK-2 |3amuTa oT4eTa 1Mo
OTYeTa 10 JIAOOpaTOPHOU nabopaTopHOU
pabote pabote
[ToaroToBka k 6 OIIK-1, OIIK-2 | JlaGoparopHas
nmabopaTopHoO# padoTe, pabora
HanMcaHue oTyeTa
Hroro 18
Hroro 3a cemectp 46
IToaroroBka u cmavua 36 DK3aMeH
HK3aMeHa
2 cemecTp
4 Konebanus u [ToaroroBka x 2 OIIK-1, OIIK-2 KomtokBuym
BOJTHBI KOJUTOKBUYMY
[ToaroroBka k 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 2 OIIK-1, OIIK-2 Kontponbnas
KOHTPOJIbHOM paboTe pabota
IToaroroBka K 3amuTe 1 OIIK-1, OIIK-2 |3amura oTyera 1o
OTYeTa 10 JIAOOPATOPHOU n1abopaTopHOi
pabote pabote
[ToaroroBka k 3 OIIK-1, OIIK-2 | JlaGoparopHas
nmabopaTopHoO# pabdoTe, pabora
HaIMcaHue oTyeTa
Hroro 10
5 BosiHOBas u IToaroroeka x 2 OIIK-1, OIIK-2 KomtokBuym
KBAHTOBAs ONITHKA  |KOJUIOKBHYMY
[ToaroroBka k 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka x 2 OIIK-1, OIIK-2 Kontponbnas
KOHTPOJIbHOH paboTe pabota
IToaroroBka K 3amuTe 3 OIIK-1, OIIK-2 |3amura oTyera 1o
OTYeTa 10 JIAOOPATOPHOU 1abopaTopHO
pabote pabote
[ToaroroBka k 9 OIIK-1, OIIK-2 | JlaGoparopHas
nmabopaTopHoO# padoTe, pabora
HanMcaHue oTyeTa
Hroro 18
12




6 Atomuas pusuka, |[loaroroBka k 2 OIIK-1, OIIK-2 Komnoxsuym
DJIEMEHTBI KOJUTOKBUYMY
KBaHTOBOU [MToaroToBKa K 4 OIIK-1, OTIK-2 | TecTtupoBanue
MEXaHUKU U QU3UKH | TecTHPOBAHHIO
TBCPIOro TCIA [ToAroToBKa K 4 OIIK-1, OIIK-2 KourponbHas
KOHTPOJIbHOH paboTe pabota
IToaroroBka K 3amure 2 OIIK-1, OIIK-2 |3ammura oT4yeTra 1o
OTYeTa 10 JIAOOPATOPHOU 1abopaTopHO
pabote pabote
[ToaroToBka k 6 OIIK-1, OIIK-2 | JlaGoparopHas
nmabopaTopHoO# padoTe, pabora
HanMcaHue oTyeTa
Hroro 18
Hroro 3a cemectp 46
IToaroroBka u cmavua 36 DOK3aMeH
HK3aMeHa
Hroro 164

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILUINHbI, U BUIOB

3aHATHI
Bunpl yueOHOIT esTenbHOCTH
dopMmupyemsbie
Jlex. | Ilpak. | JIa6. | Cawm. @®opMbI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. pab6. | pa6.
OIIK-1 + + + +  |3amuTa otuera mo jabopaTtopHor padbore,
Komnoxsuym, Kontponbsnas pabora,
JlabopaTopHas pabota, TecTupoBaHue,
DK3aMeH
OIIK-2 + + + +  |3amuTa oTueTa o gabopaTopHoiil padore,
Konnoksuym, KonTponbsHas padora,
JlaboparopHas paboTta, TecTupoBaHue,
DK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIeBAEMOCTH 00y4arouXcs

6.1. basuibHbIe OneHKH 1J1s1 (POopM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeCcTaBIeHbI B Tabuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH
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. . MaxkcumanbHbII
MaxkcumanbHbI MaxkcumanbHbII
6asu1 3a Iepuos Bcero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuoa
mexnay 2KT u na CEMECTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHeIl cemecTpa
1 cemecTp
3amura oTUeTa Mo 5 5 15
nabopaTopHoi paboTe
KonnokBuym 10 10 30
Konrtpomnsnas padora 3 3 10
JlaGopaTtopHnas pabota 3 3 9
13



TectupoBanue 2 2 2 6
OK3aMeH 30
HToro Makcumym 3a epuo. 23 24 23 100
Hapacratomum utorom 23 47 70 100
2 cemecTp

3amuTa oT4eTa 1o 5 5 5 15
nabopaTopHoii pabote

KonnokBuym 10 10 10 30
KoHnTtponbhas pabota 3 4 3 10
JlaGopatopHas pabota 3 3 3 9
TectupoBanue 2 2 2 6
OK3aMeH 30
HToro Makcumym 3a epuo. 23 24 23 100
Hapacratomum utorom 23 47 70 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabauia 6.2 — Ilepecuer 6a/JI0B B OILIEHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKyero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecueT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. CasenbeB, . B. Kypc o6mieit ¢pusuku : yuedHoe nmocobue : B 3 romax / M. B. CaBenbeB. — 14-¢
u3., crep. — Cankr-IletepOypr : Jlanb, [0. 1.]. — Tom 1 : Mexanuka. MonekynspHas ¢puzuka — 2018.
— 436 c. [DnexTpoHHBIA pecypc]: — Pexum noctyma: https://e.lanbook.com/book/98245.

2. Casenbes, 1. B. Kypc o6meit ¢pusuku : yauedHoe ocobue : B 3 romax / M. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr : Jlaub, [6. T.]. — Towm 2 : DIeKTpUYECTBO U MarHeTU3M. BOJIHBI.
Ontuka — 2019. — 500 c. [DnexTpoHHBIH pecypc]: — Pexum nocryna:
https://e.lanbook.com/book/113945.
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3. Cagennes, U. B. Kypc pusuku : yue6Hoe mocobue : B 3 tomax / U. B. CaBenveB. — 7-€ usm.,
crep. — Canxkr-IlerepOypr : Jlansp, [6. r.]. — Towm 3 : KBanToBas ontuka. AtomHas pusuka. Ousuka
TBeporo tena. Pu3znka aTOMHOTO spa U deMeHTapHbIXx yacTull — 2019. — 308 c. [DnexkTpoHHbII
pecypc]: — Pexxum moctymna: https://e.lanbook.com/book/117716.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Casenses, 1. B. COopHuK BOmpocoB U 3a7a4 no obmei ¢pusnke : yuebnoe nocobue / U. B.
CagenbeB. — 9-e u3., crep. — Cankr-IlerepOypr : Jlans, 2019. — 292 c. [DnekTpoHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/125441.

2. Uponos, N.E. 3anaun no obmiei pusuke: YueOHoe mocodue : yued. mocodre — DIEeKTPOH. JaH.
— Camnkr-IletepOypr : Jlanp, 2018. — 420 c. [DnexkTpoHHbIl pecypc]: — Pexum goctyna:
https://e.lanbook.com/book/99230.

7.3. Y4eOHO-MeTOANYeCKHEe MM0CO0OUS
7.3.1. O6s13aTe/IbHbIE YUEOHO-METOAUYECKUE MTOCOOHSI

1. Mexanuka: Y4eOHO-METOANYECKOE MOCOOHE MO ayJUTOPHBIM MPAKTUUYECKUM 3aHITUIM H
camocrositenbHon padote / FO. A. I'puboB, A. A. 3enus - 2018. 64 c. [DnekTpoHHBII pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/7662.

2. MonekynspHas u3nuka U TEPMOJUHAMUKA: YUEeOHO-METOIUYECKOE TTOCOOUE 10 ayTUTOPHBIM
MPaKTUYECKUM 3aHATUSIM U caMOCTOoATeNbHOM padote / B. A. bypnoBunun - 2018. 85 ¢. [DneKTpoHHBIH
pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/7520.

3. DIeKTpUYECTBO U MAarHeTU3M: Y4eOHO-METOAMYECKOE TTOCOOHE M0 ay TUTOPHBIM MPAKTUIECKUM
3aHATUSM U camocTosATenbHOM pabore / FO. A. Bypauesckuii - 2018. 137 c. [DnexTpoHHBIN pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/7729.

4. Konebanus U BOJHBI: Y4eOHO-METOAMYECKOE MOCOOHE MO ayAUTOPHBIM MPAKTUYECKUM
3aHATHAM M caMocToaTenbHON padoTe / A. C. Kiumos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/7652.

5. BonHoBas u KBaHTOBas ONTHUKA: Y4eOHO-MeTOAMYECKOE Moco0ue MO ayAuTOPHBIM
MPaKTUYECKUM 3aHATUAM U camocTosTenbHoi pabore / JI. B. Opnosckas, E. B. BanoBa, A. B.
OpnoBckasa - 2018. 127 c. [DnexTtpoHHBH pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/7694.

6. AtoMHas ¢u3uKa u (pusuka TBEPAOro Tena: Y4eOHO-MEeTOANUYEeCKOe TOCO0ue MO ay JUTOPHBIM
MPAKTUYECKUM 3aHATHSAM U caMocTosTenbHOl padote / A. B. Jlsuun, FO. I1. YUyxkkoB - 2018. 147 c.
[DnexkTpoHHBIH pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/7691.

7. Kunematuka paBHOYCKOPEHHOTO BpalleHus: PykoBoICTBO K 1abopaTopHOil paboTte no ¢usuke /
B. A. bypaoBuuun - 2019. 13 c. [DnexTpoHHBIH pecypc]: — Pexum pocryna:
https://edu.tusur.ru/publications/8966.

8. Usyuenue pacnpenenenuss Makcsesia: MeToaudeckue yka3zaHus K JabopaTopHoii padote / B.
A. bypaoBuuun - 2018. 9 c. [DnexkTpoHHBIH pecypc]: — Pexum pocrtymna:
https://edu.tusur.ru/publications/7643.

9. OmpeneneHue OTHOIICHUS TETIOEMKOCTeH raza merogoM Knemana-/lezopma: PykoBoacTBo k
nabopaTtopHoii padote no ¢pusuke / E. B. IBanoBa - 2019. 12 c. [DnekTpoHHBIH pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/8968.

10. W3y4yeHue 3MeKTpOCTaTUYECKOTro Mouisi: MeTtoauueckue ykasaHus K J1abopatopHoil paboTe mo
¢usuke / A. C. Knumos, A. A. 3enun - 2020. 14 c. [DnexTpoHHbIN pecypc]: — Pexum pocrymna:
https://edu.tusur.ru/publications/9266.

11. 3ydyeHue MarHUTHOTO MOJs KPYroBOro Toka: MeTtonuueckue ykasaHHs K J1abopaTOpHOM
pabote mo ¢pusuke / A. C. Knumos, A. A. 3enun - 2020. 13 c. [DnexkTpoHHbIN pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/9262.

12. W3y4eHne BBIHYKICHHBIX 3JIEKTPOMArHUTHBIX KOJeOaHuii: YueOHO-MeTOANYECKOe MOcoOue Mo
¢busuke / B. A. bypnosuuun - 2020. 13 c. [DnexkTpoHHBIU pecypc]: — Pexum nocrtymna:
https://edu.tusur.ru/publications/9281.

13. Wzyuyenue unTepdepeHnn 1a3epHoro u3nydeHus: PykoBoacTeo k nabopaTopHoit pabore mo
¢usuke / JI. B. Opnosckas - 2019. 12 c. [DnexkTpoHHBIH pecypc]: — Pexum moctymna:
https://edu.tusur.ru/publications/8963.
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14. Buemauii porosrddexr. U3yuenune 3akona CtoneroBa u mpoBepka Gopmyinsl DWHIITEHA:
Metoauveckue ykazaHus K abopatopHoit pabote / B. A. Bypnosunmn - 2018. 12 ¢. [DnekTpoHHBIH
pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/7638.

15. 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 HHBAJIM/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI M1 HHBAJIUOB MPEAIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPO(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. Matepuna/ibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U UHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C JOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0OBaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUSI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHast aynuTopus: yaeOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayIUTOPUS TSl MPOBEICHUS 3aHATUN CEMHUHAPCKOTO THUIIA, TOMEIICHHE ISl IPOBEACHUS TPYMIOBBIX U
WHIUBUIYabHBIX KOHCYJIbTAIMH, TOMEIIEHUE JJI MPOBEACHUS TEKYIIEr0 KOHTPOJIS U MIPOMEKYTOUHOM
attecrauuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, 1. 47, 306 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.3. MarepuajbHO-TeXHHYECKOE M TPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

JlabopaTopusi BOJTHOBOI ONTUKH: yuyeOHast ayIUTOPUS JJIsl IPOBEACHUS 3aHATUN MPaKTUYECKOTO
TUINA, yaeOHast ayAUTOPUs Il IPOBEACHHUS 3aHATHH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnuna ynuna, 1. 74, 210 ayg.

Onucanue nMerolerocs 000pya0BaHus:

- Monoxpomatop - 9 wr.;

- UcToynuk cBeTa criekTpa pTyTH - 6 mIT.;

- UcTounuk cBeta criekTpa Bojopoa - 8 miT.;

- JJaboparopusiii MmakeT "[lonspuzanus ceeta" - 6 mrT.;
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- MaruuTHo-MapKepHas J0CKa;
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

JlaGopaTopus »JeKTpUUYECTBAa U MarHeTusMa: ydeOHas ayIuTOpHS JJIsl MPOBEACHUS 3aHATHI
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs IJIs MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas o6macte, T. ToMck, Bepmmanna ynuna, a. 74, 219 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaGopartopHslif MakeT "DNEKTPUIECTBO U MarHeTu3m" - 12 mr.;

- Y4eOHOo-1a00paTOpHBINA CTEH/ IO SJIEKTPOAMHAMUKE - 3 IIT.;

- Konrtpomnep usmepenuii - 12 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmHoe obecrieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

Jlabopatopusi TepMOJUHAMUKHU: yuyeOHash ayIUTOPUs JUJIs MPOBEICHUS 3aHSATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBEJCHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminnauna ynuia, a. 74, 223 ayn.

Onucanue UMeroerocs 000pya0BaHuUs:

- JJaGopaTopHbIif MaKeT MO TEPMOJAMHAMHKE - 6 IIT.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTopusi KBaHTOBOHM (pu3uKH: yueOHas ayIUTOpHUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBEJCHUS 3aHATHI JJabopaTopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmmnauna ynuia, a. 74, 229 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopusiii MakeT "KBantoBas ¢gusuka" - 10 mrt.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTtopusi MEXaHUKU U MOJIEKYJISIpHOU QU3UKH: yueOHasi ay TMTOpUs JIJIsl POBEICHUS 3aHATUI
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs IJIs MPOBEACHUS 3aHATHN abopaTopHoro tuma; 634034,
Tomckas obmacte, T. ToMck, Bepmmnanna ynuna, a. 74, 232 ayn.

Onucanue uMeroerocss 000pya0BaHus:

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

- Kontpomnep usmepennii - 10 mir.;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:
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- LibreOffice;
- Microsoft Windows 7 Pro;
- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHU;

JlabopaTopus a3epHONM ONTUKU: yueOHast ayIUTOPUS AJIA MPOBEIACHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBECHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas o61acTs, T.
Tomck, Bepminauna ynuia, a. 74, 235 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- 'enOHEOHOBBIN J1a3ep - § WT.;

- OnTHyeckas CKambsl ¢ IPUHAAIEKHOCTSIMU - 8 IIT.;

- MaruuTHo-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJIB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 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 o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaoHHO-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 AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYUCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
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U MPOMEKYTOYHOI aTTecTaluu

Jlnst ouieHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepuasbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

Hassaumi pasfeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Mexanuka OIIK-1, OIIK-2 |3amwuta otuera no |[IpumepHsIil nepedeHb
nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
pabote 1a00paTOpHBIX paboT
Komnoksuym [IpumepHBIil nepeyeHb
BOIIPOCOB sl KOJUIOKBHYMa
KonTponbHas [IpuMepHBIi TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
2 MonexynsipHasi GU3uKa 1 OIIK-1, OIIK-2  |3amwuTta otuera no |[IpumepHslil nepedeHb
TEPMOJMHAMUKA nabopaTopHOi BOIIPOCOB ISl 3AILUTHI
pabote 1a00paTOpHBIX PaboT
Komnoksuym [IpumepHBIil nepeyeHb
BOIPOCOB ISl KOJUIOKBHYMa
KontponbHas [IpuMepHBIii TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX PabOT
JlaGopatopHas Tembl m1abopaTOpHBIX paboT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH Ilepeuenb 3K3aMEHALIMOHHBIX
BOIIPOCOB
3 DneKkTpoMarHeTu3M OIIK-1, OIIK-2 |3amuTta otuera no |[IpumepHsIil nepedeHb

nabopatopHOit BOTIPOCOB JJIsI 3QIIIUTHI

pabote 71a00paTOpHBIX paboT

Komnoksuym [IpuMmepHBIil nepeyeHb
BOTIPOCOB TS KOJUTOKBIYMa

KonrpomnbHas [IpumepHsIii nepeyeHb

pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX PabOT

JlaGopaTopHas Tembl m1abopaTOpHBIX PadoOT

pabota

TectupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

OK3aMeH [lepeuyenb sK3aMeHaIIMOHHBIX

BOITPOCOB
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4 KonebaHust ¥ BOJIHbI OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI
pabore 1a00paTOpHBIX PadoOT
KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa
KonTponbhas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
JlaboparopHas Temb! m1abopaTopHbIX padoT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 BosHOBas 1 KBaHTOBAs OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp
ONTHKA nabopaTtopHOi BOIPOCOB /ISl 3AIIUTHI
pabote 71a00paTOpHBIX padoOT
KonnokBuym [IpumMepHbIii TEpeUeHb
BOMPOCOB ISl KOJUIOKBHYMa
KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHU
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
6 AtomHas ¢usuka, snementsl |OIIK-1, OIIK-2 |3ammuTa otueta mo |IIpumepHbIii nepedeHb
KBaHTOBOI MEXaHUKU U PUUKU nabopaTopHOit BOIIPOCOB JUISI 3aLUTHI
TBEPJOrO Tela pabote 1abopaTopHbIX paboT
Konnoksuym [IpumepHBIil nEepedyeHb
BOMPOCOB ISl KOJUIOKBHYMa
KonTponbHas [IpuMepHBIil epeyeHb
pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

AUCUUILIMHE
®dopmynupoBKa TpeOOBaHM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh | YMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Touka OBMXKETCS U3 LEHTpa CIHMPATIN C PABHOMEPHO yOBIBAIOLICH MO MOAYIIO CKOPOCTBIO.
OHHpaSICB Ha 3aKOHbI KHHCMATUKHU OMPECACIUTEC KaK IIPU 3TOM U3MCHACTCA BCJIUMYNHA ITOJTHOT'O
YCKOpPEHUsl TOUKU?
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BapuaHTbl OTBETOB:
1. ymeHsb1aercs;
2. YBEIMYMBACTCS;
3. He U3BMEHSETC;
4. paBHA HYJIIO.
2. Ha aGcooTHO TBEPAOE TENO JACHCTBYET MOCTOSTHHBIN MOMEHT cuil. Kakue u3 mepedrcieHHbIX
HIKE BEJIMYUH U3MEHSIOTCS 110 JIMHEHHOMY 3aKOHY?
BapuaHTbl OTBETOB:
1. yrioBasi CKOPOCTb U YIJIOBOE YCKOPEHHE
2. MOMEHT UHEPIH U MOMEHT UMITyJIbCa
3. yrioBas CKOPOCTh 1 MOMEHT HHEPLIUU
4. yrinoBasi CKOPOCTb U MOMEHT UMITYJIbCa
3. BenmuunHa MOMEHTA UMITYJIbCA TEJa U3MEHSETCS C TCUCHHEM BPEMEHHM 10 3aKkoHy L=t(t+2) (B
equauiax CHN). Yemy paseH (B enuauax CM) MOMEHT WHEPIIUHU TeJla, €CITM B MOMEHT BPEMEHH
2 ¢ yIJIOBOE€ YCKOPEHHE cocTaBisieT 3 pan/c2?
BapuaHTbl OTBETOB:
1.2
2.1
3.0,5
4.4
4. Ha xoHIIax HEBECOMOTO CTEP>KHS 3aKpEIIeHbI JIBa MAJIEHbKUX MAacCCUBHBIX mapuka. CTep:keHb
MOXET BpAIaThCs B TOPU3OHTAJIBHOU MJIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOAsIIeit
yepes cepeinHy cTtepkHa. CTepKEeHb PaCKPyTHIIM 0 YIIIOBOW ckopocTu . [lox gericTBuem
TPEHUs CTEPKEHb OCTAaHOBWJICS, MPHU A3TOM BbiAeaunoch 4 Jx TenmoTel. Kakoe xkonmuecTBo
Ter10ThI (B 1K) BBIIETUTCS IPU OCTAHOBKE CTEPXKHS, €CIIU €0 MPeABAPUTEIHLHO PACKPYTUTH J10
YTJIOBOM CKOPOCTH ® = /27
BapuaHTbl OTBETOB:
1.0,5
2.2
3.1
4.4
5. Tennosass mamuuaa padoraet mo nukiay Kapuo. Uto mpomsoiaér ¢ KIIJ nukna, ecnu
TEeMIIepaTypy HarpeBaTelis U XOJOAWIbHUKA YMEHBIINUTh HA OJMHAKOBYIO BenuyuHy AT?
BapuaHTbl OTBETOB:
1. yBenuuutcs
2. HE U3MEHUTCA
3. YMEHBIIUTCA
4. ny1st OTBETa HEJIOCTATOYHO JTaHHBIX
6. Kak u3MeHuTCs cpeHEeKBaApaTUyYECcKas CKOPOCTh MOJIEKYJ UACAIbHOIO ra3a npH MOBBIILIEHUN
a0COJIIOTHOM TeMIiepaTypsl B 4 paza?
BapuaHTbl OTBETOB:
1. He n3menuTcs
2. yMEHBIIUTCS B 2 pasza
3. yBeJIMUMTCS 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. NTOTEHIUAIBHON YHEPTUH B3aUMOAECHCTBUS MOJIEKYJ
8. 3aBepmnTe yTBepxkaeHUE: «[J M30IMpPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUHU
SHTPOMHUS CUCTEMBI. ..»
BapuaHTbl OTBETOB:
1. MuHMMaNIbHA
2. MakcUMaJlbHa
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3. umeeT cpeiHee apuPpMEeTHUECKOe 3HAaUCHHE
4. uMeeT OTpHUIIATENIbHOE 3HAUCHUE
9. Kak HampaBiieH BEKTOP HANpPSKEHHOCTH 3JIEKTPOCTATUYECKOIrO IMOJIs, CO3JaHHOTO MEXKIY

00KJIaJIKaMU TJIOCKOTO KOHIeHcaTopa?
BapuaHTbl OTBETOB:
1. oT oTpHuIIATEIHLHOM OOKIIAIKH K TIOJIOKHUTEIIBLHON
2. B CTOpOHY BO3pacTaHus MOTEHILIMaIa
3. mapajuieapHO OO0KJIaKaM
4. B cTOpOHY yObIBaHUS MOTEHIMANIA

10. Toueunsrit 3apsa +q HaXOAUTCS B IIEHTpe chepuueckor moBepXHOCTH. Kak M3MEHHTCSI TOTOK
BEKTOpa HAIMpPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS uepe3 MOBEPXHOCTh cephl, eclii BHYTPh
c(hepryeckoil MOBEPXHOCTH J0OABUTH 3apsia —q?
BapuaHTbl OTBETOB:
1. yBenuuuTcs B 2 pa3za
2. yMEHBIIUTCS B 2 pasza
3. cTaHeT paBeH HYJIIO
4. He U3MEHHUTCA

11. YUemy paBHa pa3zHocTh moTeHIHaI0B (B CH) Mexay TOUKAMH IMOJISI, €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 MEXIy COOOM HAMpPaBICHUE BEKTOPA HAMPSHKEHHOCTH JIEKTPOCTATUIECKOTO OIS
U HanpapJjeHUEe rpaJlueHTa MoTeHIrana’?
BapuaHTbl OTBETOB:
1. BEeKTOpBI HampaBiIeHbl B3aUMHO NEPIIEHIUKYISIPHO
2. BEKTOPBI HANpaBJI€HbI B TPOTUBOIOIOKHBIE CTOPOHBI
3. HampaBJIEHHUs STUX BEKTOPOB HE CBSI3aHBI MEXIY COOOM
4. HarpaBJICHUS 3TUX BEKTOPOB CBS3aHbI IPABUIIOM OypaBunKa

13. MarHuTHBINA MOTOK CKBO3b KaTYIIKY, COCTOAIILYIO u3 10 BUTKOB, U3MEHsETCS 10 3akoHy D=t(2-
t) MB6. Yemy paBna DJ1C uHayKIuU (B MUJUITMBOJIBTAX ), BOBHUKAIONIAS B KaTYIIKE B MOMEHT
BpeMeHu t=3 c?
BapuaHTbl OTBETOB:
1.40
2.10
3.20
4.30

14. 3apspbkeHHas 4acTHIla BIETaeT B OJHOPOIHOE MAarHUTHOE IOJI€ MEePHEHANKYISIPHO MarHUTHBIM
CHJIOBBIM JIHUAM. Onpeenure no Kakoi TpaeKTopuH OyIeT ABUraThCs yacTuua’?
BapuaHTbl OTBETOB:
1. npsimas
2. mapaboia
3. cnupanib
4. OKpy>KHOCTh

15. Kakue puznueckue mporeccol JiexkaT B OCHOBE pabOThI JTOKAITMOHHBIX YCTPONCTB?
BapuaHTbl OTBETOB:
1. cnokeHre B3aUMHO TIEPIEHANKYIISIPHBIX KOJIeOaHMA
2. cIoKeHHE KoJIeOaHWM OHOTO HAMPABIICHUS OJJUHAKOBOW YaCTOTHI
3. cnoxeHue KojaeOaHU| OJHOTO HAIPaBJICHUS ¢ OJU3KUMH YaCTOTaMU
4. cnoxxeHue KoiebaH OTHOTO HAMpPaBIEHUS C Pa3IMYHBIMH YaCTOTOTAMHU

16. Kak cBsizaHbl MeXay cOOOM aMILTUTyAa A BOJHBI B dHeprus W, mepeHocumast BOJTHOU?
BapuaHTbl OTBETOB:
1. sueprus (W) nponopuroHansHa aMriutye (A) B 4-oi cTeneHu
2. sueprus (W) npornoprroHaibHa aMIiuTyae (A)
3. sueprust (W) nponopiioHaabHa KBaApaTy aMIUTATYIBI (A)
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4. saeprus (W) mponopiimoHasibHa aMruintyze (A) B 3-0if cTeneHu

17. EmMKocTh Kone6aTenbHOro KOHTypa pajuonepeaaTdnka ymeHsmmnu ¢ 1000 1o 250 nd. Kax npu
ATOM M3MEHMUJIACH JIIMHA U3JTy4aeMbIX JIEKTPOMArHUTHBIX BOJIH?
BapuaHTbl OTBETOB:
1. ymensmmnace B 4 pasa
2. yMEHbIIUJIACh B 2 pasza
3. yBenuumiiach B 4 pasza
4. He U3MEHUIIACh

18. Ilpu Habmronennn uaTEpdEepeHIMN cBeTa B onbiTe FOHra, mpu OCBEIICHUU CBETOM C JJTMHON
BOJIHBI A, PACCTOSHUE MEX]Y COCEJHUMHU TEMHBIMH IOJOCaMHU Ha ’KkpaHe paBHO Ax. Kak
M3MEHUTCS PACCTOSIHUE MEXKy COCEJHMMH TEMHBIMHU I0JIOCAMH Ha 3KpaHe, €Cli UCTOYHUK
CBETa 3aMEHUTH Ha JAPYTrOM, JUTMHA BOJIHBI KOTOporo A’ B 1,5 pa3a Gombie A?
BapuaHTbl OTBETOB:
1. yBenuuwurcs B 1,5 pasza
2. ymenbiuures B 1,5 paza
3. HE U3MEHUTCS
4. uaTepdepeHIIMOHHAas KapTHHA HaOIt01aThCsl HE OyAeT

19. IInacTUHKY W3 ONTHYECKH aKTHUBHOTO BEMIECTBA TOJIUHON d = 2 MM MOMECTHUIH MEXIY
napajieIbHbIMU HUKOJISIMHU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBeTa moBepHyjaach Ha yronx 30 rpagycoB. Ilpu xkakoli MUHUMaJIbLHOW TOJIIHHE (B MM)
IUTACTUHKH T10JI€ 3pEHUS MOJISIPUMETPa CTaHET COBEPILIEHHO TEMHBIM?
BapuaHTbl OTBETOB:
1.2
2.4
3.6
4.8

20. Ha nmadparmy ¢ KpyriabiM OTBEPCTHEM PAIUYCOM 2 MM IaJaeT HOPMAIbHO MapaieIbHbIN
My40K cBeTa AJIuHOW BoaHBbI 0,5 MkM. Ha myTu nydel, npomeamunx yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemaroT 3kpaH. Kakoe konndecTBO 30H PpeHenss yKJIaaAblBalOTCS B
OTBepCTUH AuadparMsl A5 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
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crnekTpa He HaOmogaetcs. [lo mepe moBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MATIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
('xpacHoe kanenue! |), a 3aTeM B Oenbiii ([ 10emoe kanenue! ). KakuM 3aKk0HOM OOBSCHSIIOTCS
3aKOHOMEPHOCTH U3MEHEHHMSI 1IBETa CBEUCHHUsI TeJla MPU HarpeBaHUM?
BapuaHTbl OTBETOB:
1. 3akonom Credana-bonpmana
2. 3akoHoM Kupxrodga
3. U3 IpUBEICHHBIX BAPHAHTOB HET BEPHOTO
4. 3akoHOM cMenleHus: Buna

22. Kak m3MeHuTCs 3alepKUBAIOIIasl Pa3HOCTh MOTEHIMAIOB Ipu BHEIHEM (doTodddekre, ecnu
JUTMHY BOJIHBI M3JTyY€HUs, BBI3BIBAIOMIETO (OTOAIDPEKT yBEIUUHTH B 2 pa3a?
BapuaHTbl OTBETOB:
1. yBenuuuTcs B 2 pa3a
2. yMEHBIIUTCS B 2 pasza
3. ymMeHbIIUTCS 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 weTB&pTOM SHEpreTrueckoM coctosiHuM (n = 4) -0,85 3B. Kakoii sneprueii (B 7B)
Oynetr obOmamath (pOTOH, MCHYIMIEHHBIH aTOMOM BOJOpOJa NMPH MEePEeXoJe M3 BTOPOTO
BO30YXJIEHHOTO COCTOSIHUSI B TIEPBOE BO3OYKIAEHHOE?
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BapuaHTbl OTBETOB:

1. 1,89

2.34

3. 1,51

4.10,2

MukpouacTuiia HaxOAUTCAd B OJHOMEPHON MOTEHUUAIBHOM sIME BO BTOPOM BO30YKJIEHHOM
coctosiHnM. CKOJIBKO TIOJTYBOJIH JIe — Bpoiis yKi1abIBaeTCsl Ha IIUPUHE SIMbI?

BapuaHTbl OTBETOB:

1.1

2.2

3.3

4.4

Kak u3aMeHuTcss cOOCTBEHHBI MarHUTHBIM MOMEHT 3JIEKTPOHA B aTOME BOJOPOJa, €CIIU aTOM
nepeieT U3 OCHOBHOTO COCTOSHUS B BO30YXKIEHHOE?

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

IIepBblit cemectp

Mexanunka

. OCHOBHBIE XapaKTEpUCTUKH JBHKEHUSI MaTEpUaIbHOW TOUKU. MIHOBEHHAs! CKOPOCTb.
. OCHOBHBIE XapaKTEPUCTUKH JIBUKEHUSI MaTEpUaIbHON TOUKU. MTHOBEHHOE YCKOpPEHHUE.
. OCHOBHBIE XapaKTEPUCTUKH JBUKEHUS MAaTEpPUAIbHOU TOUYKH. /[BU)KEHHE MO OKPYKHOCTU U

BpalieHue TBEPAOrO Tea.
IlepBeiii 3akoH HproorTona. MHepuuanesubeie cucteMsl orcuera. llonsarue o cuie, Macce,
uMItyibce. Bropon u tperuii 3akonsl HeroToHa.

. 3aKOH COXpaHEHUs UMITyJbCa.
. LlenTp nuepuuun.
. luHamMuKa BpamaTeabHOTO IBUXEHHS TBEPAOTO Telia: BpalleHUE Tella OTHOCUTEIbHO

HETIOABUXHOU TOYKH.

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

HETIOJABUKHOU OCH.

. 3aKOH COXpaHEHUsI MOMEHTAa UMITYJIbCa.
10.
11.
12.
13.
14.
15.

Teopema IllTeitnepa. YpaBHeHHE IUHAMUKYU BPAIATEIBHOIO JIBHYKEHHUS.
Kunernueckas sneprus, pabora, MOIIHOCTb.

IToTeHumanbHas YHEPrUs: KOHCEPBATUBHBIE CUIIBI U CUCTEMBI; CUJIOBOE II0JIE.

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIHUH.

[TpuMep mpakTUYECKOro MPUMEHEHUS 3aKOHOB COXpaHEeHHUs: aOCOIOTHO YIIPYTHiA yap.
Kunerndeckas 3Heprus BpallarolIerocs U KaTsauerocs Tedl.

MonexymnsipHas GU3UKa U TEPMOIUHAMHKA

. Cratuctuueckas gusuka u tepMoauHamuka. OCHOBHbIE TepMHUHBI. TepMoaMHaMUYECKUE

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

. OCHOBHBIE TEPMOJIMHAMHYECKUE TPOLIECCHl M UX YPaBHEHUS: U300apHUeCKUil, H30XOPUUECKUA,

U30TEPMUYECKUN ITPOLECCHI.
OCHOBHbBIE TEPMOJAMHAMHUUYECKHE IMPOLECCHl M HUX YypPaBHEHMUA: HU30TEPMUUYECKUM,
aanabatuyeckuii mporecc. 3akoH JlanbToHa 17151 CMECH ra3oB.

. Hexotopeie MOHATHSA U CBEAEHUA U3 TCOPUM BeposTHocTel: DyHKUMSA pacHpencacHus.

BeposTHOCTE MUKPOCOCTOSIHUSL.

. Pacnpenenenne Makcsenna: Pacnpenenenue npoekum CKOPOCTU U MOJYJIsl CKOPOCTH.
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10.

1.
12.
13.

14.
15.
16.
17.

10.
1.
12.

13.

14.
15.
16.

17.
18.
19.
20.

21.

22.
23.
24.
25.
26.
27.
28.

XN R LD =

. Pacnpenenenne MakcBemia: Haubosee BeposTHAsA, CpeIHsAS KBaJpaTU4yHasi, cpeaHss (CpeaHss

apudMeTHIecKas) © OTHOCUTEIIbHAS CKOPOCTH.

. Pacnpenenenne bonpnmana. bapomerpuueckas ¢opmyna. Pacnpenenenue

Makcsemra—bonsinmana.

. OCHOBHbIE OTpeEICHHs: TEPMOIMHAMUKA, TEILUIOBbIE MAIIMHbI, (PYHKLIHU Mpoliecca, GyHKIUN

coctosiHus. PaboTta, TernoTa B TepMOIMHAMUKE.

[TepBoe Havayio TepMoIMHaMHUKU. PaboTa nieanbHOro ra3a mpu U30IpoIeccax: N30X0PHIEeCKUH,
M300apHBIA, U30TEPMUYECKUA U aTHa0aTUICCKUN MTPOIIECCHI.

YerpoiicTBo U puHIUI paboThl TeroBoi MamuHbl. KITJ[ TermmoBoit MammHbL.

Wneanbnas termmoBas mamuHa. Hukn Kapno. KIT/ nukina Kapro.

Outponus: CTaTUCTUYECKHNA W TEPMOJMHAMHUYECKUl moaxon. Pacuér suHTponmum amns
UJeabHOTO rasa.

DHTponus B u3omnpoleccax: M3orepmudeckuii u aagnadaTHiecKuii mpoIecchl.

BTopoe Hauano TepMoAMHAMUKH.

[uxn Kapno B koopaunatax « Temmnepatypa — DHTpOnusD».

[uxn KapHo 17151 X0JI0IUIbHUKA.

BJ'ICKTpI/I‘IeCTBO 1 Maroic€Tusm

Onektpuueckuit 3apsia. CBOWCTBA U 3aKOHBI.

CunoBble XapaKTePUCTUKH JIEKTPUUECKOTO MOJII.

Hanpspokennocts. [IpuHIUI cyneprno3nium 3J1eKTPUYECKUX MTOJIEH.

[ToTenuman.

CBs13b MeX/1y HANPSYKEHHOCTHIO U OTEHLIUATIOM.

DJIEKTPUUYECKUI TUTIOb.

Teopema I'aycca-Octporpaackoro aisa Bekropa E.

Brruncienue 31eKTpUUYECKUX MOJEH ¢ momomiblo TeopeMbl ['aycca: I[lone GeckoHeuHOM
OJHOPOJIHO 3apsKEHHOM MIockocTH; [1ose MByX pa3sHOMMEHHO 3apsiKEHHBIX Mockoctel; [Toe
OECKOHEYHO 3apsKEHHOT0 HUIMHIIPA.

. Beiuucienue anekTpuYeCKUX MOJIEH ¢ momolpio Teopembl ['aycca: Ilome GeckoHedHO

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

[Torenuman snekTpoctaTuyeckoro noss. Hanpsbkenue.

DNeKTpoABMKyIIas cuiia. TeopeMa o HUpKyJiuu Bekropa E.

Brruncienue noTeHIMaNIoB JEKTPOCTATHISCKUX T0JIeH: 0ECKOHEUHOH 3apsyKeHHOM TII0OCKOCTH;
JIBYX Pa3HOMMEHHO 3apsDKEHHBIX TUIOCKOCTEH; 0ECKOHEUHOT0 3apsKEHHOTO LIMITUHPA.
Briuncnenne MmOTEHIMANOB 3JEKTPOCTATUYECKUX IOJEi: OECKOHEYHOrOo 3apsKEHHOTO
HWIMHIpPA; 00bEMHO-3apSKEHHOTO 11apa; 3apsyKEHHON MyCTOTeNO0M cephl.

Hwusnextpuku. [lonsgpuzanusi AM3IEKTPUKOB.

DneKkTprYecKoe Moje BHYTPH JUAIEKTPUKA.

Teopema ['aycca npu HaIMYMU AUANEKTPUKOB. BekTop anekTpuueckoro cmemenus. [locrynar
Makcgemia.

VYcnoBus Ha TpaHUIIe IBYX JUAJIEKTPUKOB.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DIEKTPOEMKOCTh YETUHEHHOT0 poBoAHNKa. KoHaeHcaTophl.

DHeprus 3JeKTPUUECKOro MOJs: SHEPTrUs B3aMMOJEUCTBHUS CHUCTEMbl TOUEUYHBIX 3apsoB;
SHEPTrUsl CUCTEMbl OOBEMHO pacIpelleICHHbIX 3apsA0B; SHEPTUsl CUCTEMbl MOBEPXHOCTHO
pacnpe/ieNIeHHbIX 3apsA0B; SHEPTUSl CUCTEMBbI JINHEHHO paclpeesieHHbIX 3apsiI0B.

DOHeprus 3JeKTPUUECKOT0 MOJs: SHEPrus 3apsiKEHHOTO MPOBOAHUKA; IHEPTUS 3apSKEHHOTO
KOHJIEHCaTopa.

OnekTpuyeckuit Tok. Cuia U MIOTHOCTh TOKA.

DNEKTPOABMKYIIAS CUJIA B DJIEKTPUUECKHUX LEMIX.

O0600ménnbIi 3akoH OMa 711 HEOAHOPOIHOTO YYacTKa IEMH.

PaszBerBnénnrie nienu. [IpaBuna Kupxroda.

MouHocTs Toka. 3akoH Jxoyns — Jlenua.

BBenenne B Maruutoctratuky. Cuna Jlopenua.

B3aumoneiictBue TOkoB. OU3MYECKUN CMBICT MHIYKIIUM MarHUTHOTO moJisi. ['paduueckoe
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n300paKeHre 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 nupKyJaIuu BekTopa B.

[Tpumepsl pacueTa MarHUTHBIX MOJIEI: MAarHUTHOE TOJIE COJICHOU A U TOPOUIA.

3akoH Amrnepa. Cuia B3auMOJEHCTBUS MapajijieIbHBIX TOKOB.

KoHTyp ¢ TOKOM B MAarHUTHOM IIOJIE.

JIBukeHue 3apsyKEHHBIX YACTHI] B IOCTOSSHHOM MarHUTHOM IIOJIE.

Dddext Xomna.

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

®eppomarneTuku. [letns rucrepesuca.

PaboTa no nepemenieHuIo NpOBOAHUKA C TOKOM B MAarHUTHOM TIOJI€.

SIBiIeHME PIIEKTPOMArHUTHOW UHAYKIWH.

DONEeKTPOABMKYIIAs CHJIa MHAYKLIUU.

[Tpupona 3/IC 3meKTpOMarHuTHOW UHAYKIUH.

Toxu dyko. CkuH — 3hDEKT.

SAsnenne camonHaykiuu. MHIykTuBHOCTh. DJ]C caMOMHIYKIIMH.

B3anmuas naaykuus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

Tox cMenieHusl.

VYpasuenus MakcBemna: MaTerpansuas n auddepennuansaas popma ypaBHECHHH.
VYpaBaenusa Makcsesia: ['pannunsie ycnoBus. CBoiicTBa ypaBHEeHU MakcBea.

Bropoii cemectp
Konebdauus u BoaHBI

OO61ue npeacTaBiIeHus 0 KoJeOaTeIbHBIX U BOJHOBBIX MPOLIECCaX.

["apmonnueckue konedaHus U UX XapaKTePUCTUKH

["apmoHMYEeCKUi OCIUILIATOP.

Meton BekTOpHOU auarpammebl. [IpeacTaBieHne rapMOHUYECKUX KOJIeOaHUN B KOMIIJIEKCHOM
dbopme

CroxxeHue rapMOHUYECKUX KoneOanuii. buenus

CroxeHue B3auMHO TEPIICHINKYISPHBIX Kojebanuii. durypsl JIuccaxy.

CBoOoaHbBIC 3aTyXalomue KojaeoaHus

DneKTpoMarHuTHeIe Kosiebanus. KonebaTenbHbINA KOHTYD

CBoOoHBIC 3aTyXalOIIKUE KoJIeOaHUsI B KOHTYPE

BriHyX1€HHBIC IeKTpUUEeCcKre Kojebanus. Pesonanc Toka. Pesonanc HanpspKkeHUs

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

VYnpyrue BoiHbI: HaJI0KeHUs BOIH. CTOsSYKE BOJTHbBI

3ByKoBbIe BOJIHBL. Dddekt Jomnepa

DNEeKTPOMAarHUTHHIE BOJHBI: BOJTHOBOE YpaBHEHHE

DHeprus MEKTPOMAarHUTHOW BOJIHBI.

HNHTEHCUBHOCTD, UMITYJIbC 3JIEKTPOMAarHUTHOMN BOJIHBI.

W3nyuenue 3MeKTpUUecKOro AUIOIs.

BoiHOBas 1 kBaHTOBAas OIITHUKA
CBeTroBas BOJIHA: ONTUYECKUI TMana3oH JUIMH BOJH. [loka3arenb npenroMieHus.

KorepeHTHOCTS.
HNurtepdepennus cera.
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NuTepdepennus, monydaeMas JAejJeHUEM BOJHOBOro ¢ponta: mMeton FOHra, Ounpuszma
Openens.
WuTepdepennus, nonydaemast JeI€HUEM aMIUTUTYAbl: OTPaXKEHHUE OT TOHKUX IACTUHOK.
WnTepdepennus, nonydyaemast 1eIeHUEM aMIUIUTYAbl: Koniblia HploToHA.
Hudpakmus. udpaxmus Opaynrodepa u nudpakius OpeHens.
[Tpunmun [Noiirenca. [Tpunnun Ioitrenca-Openens.
Merton 300 @penens. 30HHAs IACTUHKA.
Hudpakmus Openens Ha KpyTrJioM OTBEPCTHH U HA JTUCKE.
Hudpakmus @payHrodepa OT mIeu.
Hudpakmus Opaynrodepa Ha qudpakKIIMOHHON pEIIeTKe.
CrnextpanbHoe pasziioxenue. Pazpemaronias cnocoOHOCTh pelIeTKH.
Hudpakmus peHTreHoBckuX aydeid. @opmyna Bymnbda—bparros.
[Tonsipuzanusa ceera. EcrecTBEHHbIN U MOJISAPU30BAHHBINA CBET.
[TonsipuzaTopsl. CTeneHnp noJigspusannu. 3akoH Mairoca.
[Tonsipuzanus npu OTpaKEHUH U IpesoMiIeHu. 3akoH bprocrepa.
[Tonsgpu3zanus npu ABOMHOM JyuenpenomieHun. aTepdepeHiys noisipu30BaHHbIX BOJIH.
HckycctBennoe nBoiiHoe ydenpenomieHue. Iddext Keppa.
Bpamnienue miockocTH noisipu3alum.
Hucnepcus ceeta. [lornonienue crera.
Paccesinne cBera. M3nydyenue BaBunoa—Yepenkona.
TennoBoe U3IydeHUE U JIIOMUHECIICHIINUS. 3aKOHBI TETUIOBOTO M3y4eHus: 3akoH Kupxroda.
3akoHbl TeruioBoro unydenus: 3akoHn Ctedana-bonsiimana. 3akon cmenieHus Buna. ®opmyna
Panes-/xunca.
3akoHbI TEIUIOBOTO u3nydeHus: [ 'unoresa [Inanka. @opmyina [lnanka.
Buemnnii pororddexr.
®otonsbl. OnsiT bore.
Nmmynsc doTtona. [laBneHue cBera.
Dddext Komnrona.
TopMO3HOE PEHTTEHOBCKOE U3ITyUYEHHUE.

ATomHasi pU3MKa, 3IEMEHThI KBAHTOBON MEXaHUKU U (U3UKH TBEPAOIO Tea

XapakTepucTUYeCKOe PEHTT€HOBCKOE U3IIyUECHHUE.

Mopnenb atroma Pesepdopaa. ATOMHBIE CIIEKTPHI.

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

DnemeHTapHas Teopusi bopa BogopoaHoro aroma.

BosiHoBbI€ cBoiicTBa yacTull. I'unoresa ae bporins.

Omneit JleBucona u [xxepmepa. Audpakuus 37€KTPOHOB.

MuxkpouacTHiia B IByXIIEI€BOM HHTephepomeTpe.

[Tpunnun neonpenenéunoct (CooTHOMEHUE HeonpeaenéHHoctel [ eitzendepra).

Bomnosas ¢pynkmus. CMBICT B CBOMCTBA BOJIHOBOHM (DYHKIIHH.

O6miee (HectanmonapHoe) ypaBuenue llpenunrepa. Crarmonapuoe ypaBaenue [llpenunrepa.

. HacTtuna B 0THOMEpHO# T7TyOOKOH MOTEHITUATBHOM sIME.

. 'apMOHMYECKHIT KBAHTOBBIN OCIUIUIATOP.

. IIpoxoxaeHne 4acTHIlbl Yepe3 MOTCHIIHAIBHBIN Oaphep. TyHHETbHBIN (D PEKT.

. I'maBHOE 1 opOuTaNnbHOE KBAHTOBBIE YKCIIa aTOMa BOJIOPOAA.

. IIpocTpaHcTBEeHHOE KBaHTOBAaHUE (MAarHUTHOE KBAHTOBOE YHUCIIO).

. Cnun snextpona. OnbiT LlTepna u I'epnaxa.

. Pacnipenenenue 3nekTpoHOB MO SHEPreTudeckuM ypoBHsAM aTomoB. [Ipunnun [aynu (mpunuun

3ampera).

[Tepuoanueckas cucrema 3aeMeHTOB. CIIEKTp aToMa BOJOPO/Ia.
[[IupuHa crieKTpaIbHbIX JIMHUH.

ToHKas CTpyKTypa CrieKTpalbHbIX TuHUN. DddekT 3eemana u llltapka.
KBaHTOBast TEOpHUSI KOBAaJIEHTHOM CBSI3H.

MonekysipHble CIIEKTpPBL.

CrioHTaHHOE U BBIHYKJIEHHOE M3JTy4Y€HHUsI aTOMOB.

HopwmanbHas u nHBEpCHAs 3aCEIIEHHOCTH SHEPTeTUUYECKUX YPOBHEI.
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[Tpunuun paboThl KBAHTOBOTO F€HEPATOPA.

PyOuHOBBIN 1 Ta30BBIN JTa3€phl.

TepMonuHaMUYECKU U CTATUCTUICCKUN CITOCOOBI OMMCAHUS KOJUICKTHBA YaCTUIl. X UMUYECKHUI
MOTEHLIUAJ CUCTEMBI

BripoxieHHbIe U HEBBIPOXK/IEHHBIE KOJUIEKTUBBI YaCTHUIL

Knaccuueckue v kBaHTOBbIE cTaTUCTUKU. DyHKIUS pacnipeaeeHUs

da30B0€ MPOCTPAHCTBO MUKPOYACTULIBI U €0 KBAHTOBAHUE

[TnotrocTh coctostamit (g(E)). Kpurepuii HeBBIPOKIECHHOCTH HI€aTLHOTO Ta3a

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

OyHKUMS pacnpeesieHus s BBIPOXKIESHHOro raza ¢gpepmuoHoB. OyHKIUSA pacupeaeaeHus
®epmu-/upaka

Bnusinue temnepatypsl Ha pacnpeneneane @epmu-/Iupaka

Cpennsist 3HepTUs BhIPOXKIEHHOTO raza (hepMHUOHOB. JaBieHne 3J1eKTPOHHOTO ra3a

OyHKUUS pacnpeneseHus s BBIPOKIEHHOro raza 0030HOB (KBaHTOBasi cTaTucTuka bose —
DWHIITEHHA)

[TonsiTre 0 HOPMAJIbHBIX KOJIEOAHUSX PEIIETKH

CrexTp HOpMaJIbHBIX KOJIeOaHUHN PEIIeTKH

Xapaktepuctuueckas temneparypa Jlebas

IMapmonunyeckuit ocuuuisiTop. @OHOHBI

TennoeMKoCTh TUAIEKTPUKOB (Teopust Jlebast)

TennoeMKOCTh 2JIEKTPOHHOTO Ta3a (TEIIOEMKOCTh METAJIJIOB)

TemuioBoe paciiupeHne TBepAbIX Te

TennonpoBOAHOCTh PEMIETKH (IMAJIEKTPHUKOB)

TermmonpoBOAHOCTh METAIIIIOB

3akoH Bunemana-®panua

DJIEMEHTHI KJIACCHYECKOM TEOPHUH AIEKTPONPOBOAHOCTH MeTaJIOB. Henocratku

PaBHOBecHOE COCTOSIHUE 3JIEKTPOHHOTO Ta3a B IPOBOJHUKE B OTCYTCTBHE AIEKTPUUYECKOTO 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 MOJIYIIPOBOJHUKOB

DNEKTPONPOBOJHOCTH COOCTBEHHBIX MOJIYNPOBOJHUKOB

ONEKTPONPOBOIHOCTh IPUMECHBIX MOJYTPOBOIHUKOB

Pabota BbIX0/1a EKTPOHOB U3 MeTaslia

KonTakTt 1ByX MeTauioB

TepmonnekTpuueckue sBIeHUs

KoHTakT MeTami-nonynpoBoIHUK

KoHTakT ABYX MOIyNpPOBOAHUKOB

[Ipsimoe u oOpaTHOE BKIIOYEHUS P-n-Iiepexoaa

TyHHENbHBIN THOJ

CeeTonnon

9.1.3. IlpuMepHbBIi NepedyeHb BOMPOCOB ISl 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 JIMHEWHAast CKOPOCTh YMEHBIIAETCSI CO BpEMEHEM?

Kakoe mo xapakTepy IBHKEHHUE COBEpIIAET MaTepualbHas TOYKA, €CIIM HalpaBlICHUE
MTHOBEHHOUM CKOPOCTH V 00pa3yeT C MOJHBIM YCKOPEHHEM a TYIIOH yromi?

OT KaKuX BEJIMYMH 3aBUCUT YTIIOBOE YCKOpeHue?

Kak cHM3UTH NOTPEIHOCTh U3MEPEHUA?

Kaxkoe nBmxeHue Tena Ha3bIBa€TCs BpalllaTeIbHbIM?

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

3anumuTe YpaBHEHUS YCTAaHABJIMBAIOIINE CBSI3b MEXJY JMHEUHBIMU U YTJIOBBIMU
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XapaKTEePUCTUKAMU JIJI MATEPHAIbHON TOUYKH COBEPIIAIONIEH BpaIllaTeIbHOE IBUKEHUE?

9.1.4. lIpuMepHBIil NepevYeHb BONPOCOB A1 KOJUIOKBUYMA

KomnokBuym no mexanuke. Borpocsl.

1.
2.
3.

W

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.
23.

Kunemaruka. [ToctynarensHoe neuxenue. [lyts. [lepemenienue.

CkopocTb: cpeliHssl, MTHOBEHHasi. MoAysIb U HaIllpaBJIEHUE CKOPOCTH.

YckopeHHue: TaHT€HIMAJIbHOE, HOPMAJIbHOE, IOJHOE. YpaBHEHUS KUHEMATUKH I
PaBHOYCKOPEHHOTI'O ABM)KEHUS.

PaBHOMEpHOE BpaiaTenbHoe IBUKeHUE. CBA3b JTUHENHBIX U YTIIOBBIX XapaKTEPUCTHK.

. BpamarenbHoe 1BUKEHHE TBEPJOrO TeNa: YIJI0Basi CKOPOCTh, YIJIOBOE YCKOPEHUE. Y paBHEHUS

KMHEMAaTUKHA PAaBHOYCKOPEHHOI'O BPAILATEIbHOTO ABUKCHUS.

. HCHTp MacC CUCTCMbI MAaTCpUAJIbHBIX TOUYCK. I[I/IHaMI/I‘-ICCKOe YPaBHCHHUC IBUKCHUA LCHTPA

Macec.

Junamuka. 3akonsl HetoToHa. [IpuMenenne BTOporo 3akoHa.

Cuna. [IpuHuun cyneprio3uniuu cuil. PaznoxeHue cui Ha cocTaBisomue. Buast cui.
Heunepuuanbablie cuctemsl orcueTa. Cuiia MHEPLUU.

LlentpoOesxHas cuna. BiausiHre eHTPOOEKHOW CHITBI HA CUITY TSDKECTH.

Kunerndeckas 3Heprust Bpallaromierocs teia.

MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA OTHOCUTEIBHO TOUYKU U OCH.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. Y CIIOBUSL COXPAHEHUS.

Mowment unepuuu. Teopema IllTelinepa.

3aMmkHyTas cuctema. ViMiynbce. 3aKOH COXpaHEHUsI HMITyJIbCA.

PaboTa n mouiHoCTh. CBA3b pabOTHI U KUHETHYECKOW YHEPTUH.

Tpu 3akoHa HeroToHa. Buasl cuil: rpaBUTallMOHHAS, TSKECTH, YIpyras, TPEHHUs.
KoncepBatuBHble cuiibl. [loTeHIIManbHas 3HEPIUsl.

MoMeHT umnynbca Bpamarouierocs tena. [loryyeHue ypaBHeHUs IUHAMUKYU BpallaTeIbHOIO
JBUKEHHSI OTHOCUTENIBHO HEIIOABUKHOMN OCH.

OcHOBHOE ypaBHEHHE AMHAMMKH IOCTyNaTelbHO ABMKEHHA. LleHTp macc. YpaBHeHue
JIBUJKECHHUS LICHTPA Macc.

3aKOH COXpaHEHMsI U U3MEHEHHUS YHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHHUE IMHAMUKH BPAIATEIbHOTO JBUKEHHSI OTHOCUTEIBHO TOUKHU, BBIBO/L.
CBs13b CHJIBI M TOTEHIIMAIILHOW SHEPTUU

9.1.5. IIpuMepHBbIii epeyeHb BAPUAHTOB (3a]aHMii) KOHTPOJBHBIX padoT

[Tpumep Ounera mo teme "KunemaTnka MarepruaabHOM TOUKH'".

1.

AR e

MaxoBuk Bpamaics, aenas 57 o6/c. [Ipu TopMokeHUn OH Havajl BpamaThCs paBHO3aMEIJIEHHO
u yepe3 39 ¢ ocranoBmicsa. CKOIbKO 000OpPOTOB Cliejia)l MAaXOBUK OT Hadayia TOPMOXKEHUS 10
OCTaHOBKHU?

. C kakoi#t HauOoOJBIIEH CKOPOCTHIO MOJDKEH MIATH IMOJ AOXKIEM UYEIOBEK, YTOOBI JTOXIb HE

rnomnajail Ha HOTH, €CJIM OH JIEPKUT 30HT Ha BbicoTe 178 cMm Hanm 3emiél Tak, 4ToO Kpal ero
BBICTyMaeT Brepea Ha 12 cm? Kammm 1oxast magaroT BEPTUKAIBLHO CO CKOPOCThIO 11 M/c.

. Uepe3 CKOJBKO CEKYHJ BEKTOpP CKOPOCTH Teja, OpOMIEHHOT0 Mo yIriioM 32°K TOPU30HTY C

HavyaJIbHOU CKOpOCThIO 11 M/C, OyeT COCTaBIATh C TOPU3OHTOM yrout 14°?7

. Onpenenutb Ha4AJIbHYIO CKOPOCTh, C KOTOPOM Teslo OpolLIeHO BEPTUKAIbHO BBEPX, €CIU Ha

BbIcOTE 11 M OHO OBLTIO JIBa paza ¢ UHTEPBAJIOM BO BPEMEHH 3 C.

. C Gankona OpocwiIu MAYMK BEPTUKAJIBHO BBEPX C HadallbHOU CKopocThio 18 m/c. Uepe3 7 ¢

MSIUMK yriai Ha 3eMito. OnpeaennuTh CKOPOCTh MSIYMKAa B MOMEHT yJiapa 0 3eMIITIO.
9.1.6. Tembl 1aG0paTOpPHBIX padoOT

KunemaTuka paBHOYCKOPEHHOT'O BPAILICHHUS.

Junamuka mastHrka ObepoOeka.

N3yuenue pactipenenenus Makcsesna.

Ornpezenenrie OTHOIICHUS TeIIOEMKocTel raza merogoMm Knemana u Jlesopma.
N3yueHune 31eKTpoCcTaTuyecKoro mois.

N3yueHrne MarHuTHOTO TOJIsE HA OCU KPYTrOBOTO BUTKA.

W3y4eHne BEIHYKICHHBIX SJIEKTPOMArHUTHBIX KOJIEOaHMA.
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8. M3ydenne nHTEp(PEpEeHIINN TA3EPHOTO U3ITYICHHUS.

9. N3ydeHue TEmIoBOro U3ITyUYCHHUS.
10. N3yuenue BHemHero GoTtodrddexra.
11. IIpoBepka COOTHOIIECHUST HEOTIPEIETICHHOCTEH /7151 (POTOHOB.
12. W3yuyeHue cniekTpa U3Iy4eHHUs aTOMOB BOJAOPOA.

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMOid, CIIUCKOM
y4eOHO-METOJMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHasbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIe 110 TUCLUIUINHE.

VYueOHbIi MaTepuan uznaraercs B opMme, Mpearnoiararomeil CaMoCcTosSTeIbHOE MBIIIIJICHUE

CTYACHTOB, caMooOpa3oBanue. IIpu 3ToM camocTosiTenbHas paboTa CTY/IEHTOB UTPAET PEIIAIOLIYIO
poJIb

B XO/I€ BCETro y4eOHOro mporecca.

Havatp u3y4yeHue qUCIUILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA C paboyeil mporpaMMon, CITHCKOM

y4eOHO-METOAMYECKOTO U MporpaMmMHoro obecrneuenus. CamocTosiTenbHas pabora CTyAeHTa
BKJIFOYAET

paboTy ¢ yueOHbBIMH MaTepHalaMH, BBIIIOJIHEHIE KOHTPOJIbHBIX MEPOIPUATHH, IPEAYCMOTPEHHBIX

y4eOHBIM IITAHOM.

B nporecce n3yueHus JUCUUIUIMHBI IS JIyYIIETO OCBOSHHS MaTepralia HEOOXOJUMO PErysipHO

o0pamiarbesi K peKOMEHIyeMO JTUTepaType U UCTOYHUKAM, YKa3aHHBIM B yUYEOHBIX MaTepHaiax;

MOJIb30BAThCS Uepe3 KaOWHET CTyeHTa Ha caiiTe Y HUBepCUTETa 00pa30BaTeIbHBIMHU pecypcaMu

3JEKTPOHHO-OMOIMOTEYHON CHCTEMBI, a TakKXe OOLIeJOCTYNHBIMH HMHTEpPHET-IOpTaJaMH,
CoJIepKalIUMHU

Hay4YHO-TIONYJISIPHBIE U CIIELUATN3UPOBAHHbIE MaTEPHUAIIbL, IOCBSIIEHHbIE PA3JIMYHbIM ACIIEKTaM

y4eOHOM TUCIUIUIMHEL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTE€HHUE WIN IPOCMOTpP MaTepuaia OCyLIECTBIIIUTE CO CKOPOCThIO, JOCTATOYHOU Is

MHAMBUAYAIbHOIO IOHUMAHHUS U OCBOEHUS MaTepuaa, BbIAEIAS OCHOBHBIE UJIEU; HA OCHOBAHUU

H3YUYEHHOI'0 COCTaBUTh Te3uchl. OCBOMB MaTepHall, IONBITAThCA COOTHECTH TEOPHIO C IPUMEpaMu
u3

MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS] HE3HAKOMBIE WJIM MAJI03HAKOMBIE TEPMUHBI, CIIEAYET BBIICHUTD UX

3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepyaa;
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— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.
CTyneHThl MOTYT MOJy4YaTh UHIWBUYaJIbHbIE KOHCYJBTAI[MH, B T.4. C UCIIOJIb30BaHUEM CPECTB

TCJIICKOMMYHHKAIIUH.

[To nucuMIUIMHE MOTYT MMPOBOJUTHCS IOTIOJIHUTEILHBIC 3aHATHS, B T.9. B (hopMe BEOMHAPOB.
Pacnincanue BeOMHAPOB M 3aNTMCH BEOMHAPOB MYOJIUKYIOTCS B JIEGKTPOHHOM Kypce / 3JIEKTPOHHOM

YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBanue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMueHUsIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 33aJaHHsI, a UMEHHO:

— IMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C HCIIOJIb30BAHUEM YCIIYT ACCHCTEHTA,;

— MIPEJICTABJIEHHE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusi pPe3yJbTaTOB OOYYEHHS JUI] C OTPAHHUYCHHBIMH BO3MOXXHOCTSIMU

30pPOBbSI U MHBAIUIOB 10 NUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
a/IaTITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbS U BOCTIPHATHS HHPOPMAITUH:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.
JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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