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1. HEJIM U BAJAYA JTUCHHATIJIMHBI

1.1. eau AMCHUMIHHBI

Obecnedenre (GyHIaMEHTATBHOW (HU3UUYECKON MOATOTOBKHU, MO3BOJISIFOIICH
OyAyIIMM CHEIHaIMCTaM OPUEHTUPOBATHCS B HAYYHO-TEXHUUYECKOH MH(pOpMaLny,
UCIIOJIb30BaTh (PM3NUYECKUE IPUHIIUITBI U 3aKOHBI, @ TAK)KE Pe3yIbTaThl (PU3NUIECKUX
OTKPBITUN B T€X 00JACTSIX TEXHUKH, B KOTOPBIX OHHA OyayT paboTaTh.

N3yyenne AUCHUIUIMHBI JOJDKHO CHOCOOCTBOBAaTH (HOPMHUPOBAHUIO Y
CTYJICHTOB OCHOB HAay4YHOTO MBILIUICHHS, B TOM YHCIIe: MOHMMAaHHUIO TPaHUIL
NPUMEHUMOCTH (U3MYECKUX MOHATUM M TEOPUH; YMEHHUIO OLIEHUBATh CTENEHb
JIOCTOBEPHOCTH  pE3yJIbTaTOB  TEOPETHMUECKUX M  OKCIEPUMEHTAIbHBIX
UCCJIEIOBaHMI; YMEHUIO TUIAHUPOBATH (PU3HMUECKUN U TEXHUYECKUN SKCTIEPUMEHT U
o0OpabaThIBaTh €0 PE3yIbTaThl C UCIIOIB30BAHUEM COBPEMEHHBIX METOOB.

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI

N3ydeHne 3aKOHOB OKPYXKAlOIIETO MHUpa B HX B3aMMOCBSI3U; OCBOEHHUE
OCHOBHBIX (DU3UYECKUX TEOPHUH, MO3BOJISAIONIUX OIMKCATH SIBJICHUS B MPUPOJE, U
NpeaeioB MPUMEHUMOCTH JTHUX TEOpPUH i PEIICHUS COBPEMEHHBIX U
MEePCIEKTUBHBIX TPOPECCUOHATIBHBIX 3aJ1a4; 03HAKOMJIEHUE CTYJIEHTOB C UCTOpHEH
U JIOTUKOW pa3BUTHUS (PU3UKU U OCHOBHBIX €€ OTKPBITHM; N3yYeHHUE HAa3HAYEHUS U
MIPUHIIUIIOB JIEUCTBUS OCHOBHBIX (PU3MUYECKUX MPUOOPOB, MPHUOOPETEHUE HABBIKOB
paboThl ¢ H3MEPUTEIBHBIMU MPUOOpPAMU W HUHCTPYMEHTAMH M TOCTAHOBKH
(bU3NYECKUX SKCIEPUMEHTOB; MNPHOOpPETECHUE HaBBLIKOB MOJICTUPOBAHUS
(U3UYECKUX MPOIIECCOB U SIBJICHUI

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
HNucnummHa — «CrenriaBbl  QU3UKM»  OTHOCHUTCS K JIUCIUIUIMHAM
o0s3aTenpHOM yactu 01oka b1.

3. HEPEYEHDb IIVTIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 11O
JAUCHOUIIJIMHE
[Ipouiecc u3yuenust nucuuiuiiHbl «CrnenriaBbl (U3UKW» HaAMpaBieH Ha
dbopMHpOBaHUE CIAEAYIOMIUX KOMIETEHIIUMI:
OIIK-1 - CnocobeH pemath 3aa4u nMpodecCUOHANbHON NESITebHOCTH Ha
OCHOBE IPUMEHEHUS] €CTECTBEHHOHAYUHbBIX U OOLIEMHKEHEPHBIX 3HAHUM, METOIOB
MaTEMaTUYECKOr0 aHaJIn3a U MOACIIUPOBAHUS

Pe3yabTarhl 00yueHHsl, XapaKTepHU3yHOIIHe

Komnerenuus
chopMUPOBAHHOCTH KOMIIETEHIIUN

OIIK-1 3HATh OCHOBHBIE 3aKOHBI KBAHTOBOW ONTHKH
¥ KBAHTOBOW MEXaHUKH; DSJIEMEHTHl aTOMHOM
busuky, GU3NKK Aapa U FIEMEHTAPHBIX YaCTHII,
COBpPEMEHHYIO (DM3MUECKYI0 KapTUHY MHpa,
OCHOBHBIE  DJIEMEHTHI  DKCIIEPUMEHTAIBHBIX
(bU3NYEeCKUX NCCIeOBAaHUIN




YMETh AHAJIM3UPOBATH )41 OITKUCBIBATD
(1)I/I?>I/I‘{CCKI/IC ABJIICHUA W IIPOLCCChI, IMPHUMCHATH

(1)I/I?>I/I‘{CCKI/IC 3aKOHBI JJIA PCUICHUA
MMPaKTHYCCKUX 3ajad, IIPpOBOJIHTH
9KCIICPUMCHTAJIbHBIC HCCJICAOBaHUA 141

0o0pabaThIBaTh MOJTYYECHHBIE PE3YNbTAThl; YMETh
UCTIOJIb30BaTh BBIYMCIUTEIBHYIO TEXHUKY IPH
00paboTKe pe3yabTaTOB

BJIQJIETh OCHOBHBIMH  METOAAMHU PEILICHUS
bu3nueckux 3aJad  OCHOBHBIMM IpHEMaMu
00pabOTKM M TPEACTABJICHUS MOTYYEHHBIX
JTAHHBIX

4. OFBEM JIUCHUITIJINHBI
Oo6mas TPYIOEMKOCTb U CHUTUIAHBI «Creunrnabl (0716320470
COCTAaBJISIET D 3.€.
Pacnipenenenre Tpy10€MKOCTH JUCITUTUIMHBI TT0 BUJAM 3aHSITHA
ouyHasi popma o0OyueHust

. Bcero | CemecTpsl

Bunpr yue6HO# paboThI HACOB 3
AyIUTOpHBbIE 3aHATHSA (BCEro) 72 72
B ToMm uucre:
Jlexknuu 36 36
[TpakTueckue 3anstus (I13) 18 18
JlabopaTtopusie pabotsl (JIP) 18 18
CamocrosiTesibHasi padoTa 72 72
Yackl Ha KOHTPOJTH 36 36
Buibl mpoMexyTOYHOM aTTeCcTalluy - SK3aMeH + +
OO0mast TPy 10€MKOCTb:
aKaJIEMUYECKHUE YaChI 180 180
3a4.e]l. S S

5. COAEP’) KAHUE JUCHUIIJIMHBI (MOYJISA)
5.1 Copep:xxanue pa3aejioB JUCHUIVIMHBI M pacnpeaejieHue
TPYA0EMKOCTH 10 BUIAM 3aHSTHIA
o4yHasi popma 00ydeHust

Ne | HammenoBanue Coneprxanue pasjena JIK | 113 | JIP | CPC | Beero
TCMBI Hac
n/m
3 cemecTp
1 | KBautoBas TemnoBoe uznyuenune Mznyuenue 2 |12 4 9
¢usuka u HarpeTbixX Tell. CrieKTpaJibHbIE
$usnka aToMa | xapaKTepUCTHKM TEMIOBOTO H3TydEHHUS.
AOCOJIFOTHO YepHOE TEJ0. 3aKOHBI
Kupxroda, Credana-bonsiimana u Buna.




®opmyna Penes-Jxunca u
«ynpTpaduoneToBas KatacTpodar.
['unotesa [lnanka. KBantoBoe o0bsicHeHHE
3aKOHOB TEIUIOBOTO U31y4YEHMUSI.
Onruyeckasi TMPOMETPUSL.

®otonbl. Macca u uMnysbc GoToHa.
JaBnenue cera. Buemnuii pororddexr.
VYpaBHeHnue DiHIITEIHA 17151
dbotoaddekra. Dbdext Komnrona.
KopnyckynsipHO-BOTHOBOM Jyann3M CBETA.

10

BoaHOBEIC CBOMCTBA YACTHII

I'unotesa ae bpoiins. OnbiTel [leBuccoHa u
Jlxepmepa. Jludpakius MUKPOYACTHII.
[IpuHUMIT HEOTIPEIEIEHHOCTH
['eitzenbepra. OnieHKa OCHOBHOTO
COCTOSIHHMSI aTOMa BOJIOPO/IA.

OJEeMEHTEI KBAHTOBOM MECXaHHKH
VYpasuenue [llpenunrepa. BomHoBas
GyHKIIHS, €€ CTATUCTUYECKUI CMBICT 1
YCIJIOBHSI, KOTOPBIM OHA JJOJIXKHA
YIOBIETBOPSATH. JIBHKEHNE CBOOOTHOM
yactulbl. YacTuna B OTHOMEPHOM
HOoTeHIIMaIbHOH siMe. KBanToBanue
sHepruu. [Ipunnun coorsercTBus bopa.
OHOMEpHBIN MOTEHIMATBHBINA TOPOT U
O6aprep. ['apMOHMYECKHI OCIMIIIATOP.

12

bopoBckast Teopus aToma Bogopoa
Mogenb atoma TomcoHa. ONbITHI
Peszepdopna o paccesHuro anbga-gacTuil.
Snepnas monens atroma. bopoBckas
Teopusa aroma Bojaopoaa. [loctynarst bopa.
OMIOUPUYECKUE 3aKOHOMEPHOCTH B
aToMHbIX criekTpax. opmyna banbmepa.
Camocmamenvno. OnbiT @panka-I'epua.

10

KB.-MexaHnueckas MoJiesIb aTomMa
Boziopona CTallMOHapHOE ypaBHEHUE
[lIpenunrepa 1uist aToMa BOAOPOAA.
BonHOBBIE QYHKIIMU M KBAHTOBBIE YKCIIA
3JIEKTPOHA B aTOME BOJAOPOAA.
BrIpok1eHHE SHEPTETUUECKUX YPOBHEM.
[TpaBuna orGopa a1t KBAHTOBBIX
nepexo10B. Cxema SHEpreTH4eCKuX
ypoBHen. CrieKTp aTomMa BOAOPOa.
MarHuTHBII MOMEHT aToMa. ATOM B
MarHuTHoM nosie. OnwiT [ITepHa u
I'epnaxa. Cnun snextpoHa. ToHkas
CTPYKTYpa CHEKTPAIbHBIX JTUHUM.
CrinH-opOuTaIbHOE B3aUMOACHCTBHE.
Camocmosmenvro. Ibdext 3eemana.

12

MHOrosneKkTpoHHbie aroMsbl [IpuHImn
[Taynu. [Topsimok 3amoaTHEeHUs
AJICKTPOHHBIX 00osouek. [leprognueckas




CHUCTEMA XMMHUYECKHUX DIIEMEHTOB
.. MenneneeBa. BexropHas mozeins
MHOTO3JIEKTPOHHOT'O aTtoMa. THUIbI CBA3EH.
Pentrenosckue myun. CIUIOMIHON CIEKTP U
XapaKTEpUCTUUECKOE U3ITyYCHHE. 3aKOH
Mo3znu. D¢ dext Oxe.

JIazepbl CriOHTaHHOE W UHAYLIMPOBAHHOE
usirydeHue. MIHBepcHoe 3acesieHue
YpOBHEH aKTUBHOM cpenbl. OCHOBHBIE
KOMITOHCHTHI JIa3Cpa. YcnoBus YCUJICHUA U
reHeparuu ceera. OcoOeHHOCTH
Ja3epHOTo u3iydeHusi. OCHOBHBIC TUIIBI
Ja3€poB U UX IPUMEHEHHE.
CamocmosmenvHo:
HenuneliHo-onTHYECKNE SIBICHUS.

9J1eMeHTHI
KBaHTOBOM
CTATHCTHKH U
buzuxn
TBEPAOro
Teja

KBaHTOBBIE CTATUCTUKH

OO1me cBeJeHMS 0 KBAHTOBBIX
cratuctukax. ®azoBoe MPOCTPaHCTBO.
Yucno cocrosHuii. BeipoxkaeHHbIE U
HEBBIPOXKJECHHBIE CUCTEMbI YaCTHII.
®yukiuu pactpenenenus Oepmu-Jupaka
n bose DitHmTelna.

HopmanbHble Kosie0aHus perieTKu.
[MonsTus o hononax. Temneparypa JleOas.
TemnoeMKOCTh 37EKTPOHHOTO ra3a.
IloHsATHE O KBAHTOBOW TEOPUU
AJIEKTPONPOBOJTHOCTH METAJJIOB

DJeMEeHTbl 30HHOH TEOPUH KPUCTAIIIOB
DHepreTHyecKrue 30HbI B KPUCTAIUIAX.
30HHBIE MOJIETH METAJIOB, IUAJIEKTPHKOB
¥ TTOJTyIIPOBOHUKOB.

CoOcTBeHHas U IPUMECHAs! IPOBOJUMOCTb
HOJTYTIPOBOTHUKOB. 3aBHCUMOCTH
KOHIICHTPALIUH, COTIPOTUBIICHUS
HOJTYIIPOBOTHUKOB OT TEMIIEPATYPHI.
Camocmosmensro: TepMOCONPOTHUBIICHHUS.
DOTONPOBOAUMOCTh
NOJYpOBOIHUKOB. D ekt Xoa.

12

KoHTakTHBIE SIBIICHUSI B TTOTYITPOBOTHUKAX.
p-N Mepexo/1 U €ro BBIPSAMIISIONINE
cBoiicTtBa. CamocmosamenbHo:
[TonynpoBOAHUKOBBIE TUOJBI U TPUOJIBI.

J1eMeHThI
(puznkn
ATOMHOI0

sapa u
3JIEeMEHTAPHBIX
YacTHIL

CocTaB 1 XapaKTepUCTUKU Spa

OmnsiThl Pesepdopaa no paccesnuio
anbQa-yactuil. SnepHast MOAENIb aTOMa.
CocTaB 1 XapaKTepUCTUKUA aTOMHOTO S/pa.
CgoiicTBa 1 OOMEHHBIN XapaKTep SACPHBIX
cuil. DHeprus cBszu. JledekT macc.
KanenrHas, o0ooueuHas 1 0000IeHHas
MOJIEIIb Sipa.

PaanoakTHBHOCTE
ECTGCTBeHHa}I nu I/ICKyCCTBeHHa}I

10




PaIuoaKTUBHOCTD. 3aKOH PaIOAKTHBHOTO
pacnaga. AKTUBHOCTb. Bubl
PaauoaKTUBHOTO M3IyYEHUS: o, 3, Y -
u3nydenus. [loriomenne paanoakTHBHOTO
M3JIy4€HUS BEUIECTBOM.
CamocmosmenbHo. METOJIbI PETUCTPAITHH
paI[I/IOEIKTI/IBHOFO I/I3.HY‘-I€HI/I$I,
PaauON30TOIHBINA aHAJU3, TTIOHATHS O
JIO3UMETPUU U 3aIIUTE.

SlnepHbIe peaKIuK 2 | 2 4 8
3aKOHBI COXpaHeHI/I}I B H,Z[epHI:IX peaKuI/mx.
Henenue snep. Cunres saep.
CamocmosamenbHo: yCTPOUCTBO U
MPUHITUI PAOOTHI SIIEPHOTO PEAKTOPA,
HpI/IMeHeHI/Ie paI[I/IOI/ISOTOHHBIX
HMCTOYHHKOB DHEPTUHU

OO1u1me cBOMCTBA M XapaKTEPUCTHKHU 2 4 6
3JIeMEHTapHbBIX YyacTull. OyHIaMeHTaIbHbI
B3anmoeiicTBus. Kiaccupukanus
3leMeHTapHbIX yacTull. KBapkosas
CTPYKTypa aJIpOHOB.

duznyeckas kapTuHa Mupa. OCHOBHBIC 2 4 6
JOCTHKEHUS U IPOoOJIeMbl CyOBbsAepHOI
¢uzuku. CoBpeMeHHbIE KOCMOJIOTHYECKUE
npencraBiaeHus. JlocTuxkeHNs
HaOII0aTEIIPHOW aCTPOHOMUH.
TeopeTrnueckre KOCMOJIOTUYECKUE
Moaenu. CamocmosmenvHo: AHTPOITHBIN
MPHUHIINIL. PEBOIOIIMOHHBIC U3MEHEHUS B
TEXHHUKE U TEXHOJOTHUSIX KaK CIIEACTBHE
HAYYHBIX JOCTIKCHUN B 001acT (QU3HKH.
duznyeckas KapTHHA MUpPa KaK
¢dmtocodckas KaTeropusi.

KonTtpoJas 36 | 36
Bcero | 36 | 18 | 18 | 108 | 180

5.2 IlepeyeHnb 1adopaTOpHBIX padoT
Ne3d.1 «Onpenenenue remneparypbl ONTUYECKUM TUPOMETPOMY
Ne3.2 «MccnenoBanue BHeHETO GoTOdIPdEKTaN
Ne3.3 «HccnenoBanue poTosnemMeHTa»
No3 .4 «3yuenue cnekTpa atoma BOJIOpOaa»
No3.5 «OnbiT @panka u ['epuan
Ned.5 «lndpakumst MUKpOYACTHULL Ha LLETH»
Ne4.6 «ITpoxoxaeHre MUKPOUYACTHL] Yepe3 MOTEHIMAIbHBIN Oapbep»
No3 .4 «3yuenue cnekTpa atoma BOJIOpOAa»
No3.5 «OnbiT @panka u ['epuan
Ne3.17 «Onpenenenue nauHbI IpoOera o- Y4aCTUIl B BO3IyXE»
Ne3.18«Onpenenenne  MHTEHCUBHOCTH  MOTOKAa  YacTUL]  PaJdOaKTUBHOIO
U3ITyYEHHUS.




6. MIPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBUM ¢ y4eOHBIM IIJJAHOM OCBOCHHME JIUCLUIUIMHBI HE
IpeayCMaTpUBaeT BBINOJHEHHWE KypCOBOrO MpoeKkTa (padoThl) WJIM KOHTPOJILHOM

paboThI.

7. ONEHOYHBIE MATEPUAJIBI U1 IPOBEJAEHU S

IMPOMEXYTOUYHOM ATTECTAIIMHA OBYYAIOIIIUXCS 11O
JANCIHHUIIJIMHE
7.1. Onucanue nmoka3arejieidi 1 KPUTePUEB OLEHMBAHUS KOMIIETEHIIUIt
HA pa3jIM4YHbIX 3Tanax ux GopMHUPOBaHMS, ONMMCAHME IKAJI OLIECHUBAHUS
7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynbprarel TEKylIEero KOHTPOJISI 3HAHWA W MEKCECCHMOHHOW aTTeCTaluu
OLIEHUBAIOTCS MO CIEAYIOLEH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH.

Pe3ynbTaTe!
o0y4eHus, Kputepun He
Komnerenmus XapaKkTEPU3YIOIINE | OLIEHUBaHU ATTecTOBaH
aTTeCTOBaH
c(hOpMUPOBAHHOCTH s
KOMIIETEHIINH
OIlK-1 3HaTh ocHOBHbIE|TecT Beinonnenue B tecre
3aKOHBI tecta Ha 40-100% MeHee
KBaHTOBON ONTUKU 40%
u KBaHTOBOM MPABIIIbHBI
MEXaHUKH; OtBeT Ha 3-5 3amaHUil  |X OTBETOB
anemMeHTsl atoMHOM ([IpoBepouH (BapuaHTa u3 5
busukw, busuku|as Pemeno
a1pa u|pabora MeHee 3
3JIEMEHTapPHBIX 3aJaHuA U3
YaCTHII, 5
COBPEMEHHYIO
(bU3UIECKyIO
KapTUHY MUpa,
OCHOBHBIE
3JI€MEHTBI
SKCIIEPUMEHTAIbHBI
X du3nueckux
HUCCIIEIOBAHNN
YMETh Tect Brinonnenue B tecte
aHAJIN3UPOBATh U tecta Ha 40-100% MeHee
OIHCHIBATh 40%
¢buznyeckue IIPABUJIbHbI
SIBJICHUS U OtBeT Ha 3-5 3aMaHUil  |X OTBETOB
IIPOLECCHI; IIpoBepouH [BapuaHTa U3 5
MPUMEHSITh as Pemieno
¢dusnveckue 3aKoHbI |paboTa MeHee 3
JUISL peIIeHUs 3aJaHud U3
IIPaKTUYECKHUX 5

3a/1a4, IPOBOJIUTH




OKCIICPUMCHTAJIbHBI
€ UCCIICOIOBAaHUA 1N

00pabaThIBaTh

MOJTy4EeHHBIC

pe3yIbTaThl, YMETh

HCIIOJIb30BATh

BBIYUCITUTEIIbHYIO

TEXHHUKY MIPH

o0paboTke

pE3yNbTaTOB

BJIAJIETH Tect Brimonaenue B Tecte
OCHOBHBIMH tecta Ha 40-100% MeHee
METOJaMH PEIICHUS 40%
bu3nuecKux 3aaa4d OtBer Ha 3-5 3ajaHuil  |IpaBUIIbHBI
OCHOBHBIMHU [IpoBepouH |BapuaHTa U3 5 X OTBETOB
prueMaMu as

00paboTKHu 1 pabora Pemeno
MpeACTaBICHUS MeHee 3
MOJTYYEHHBIX 3aJaHud U3
JTAHHBIX 5

7.1.2 DTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI
Pe3ynbTaThl MpOMeXyTOUHOTO KOHTPOJISI 3SHAHUN OLIEHUBAIOTCS B 3 CEMECTpE
JUISL OYHOM (pOpMBI 0OYUEHHUS MO YEThIPEXO0AITLHOM CUCTEME:

«OTIHUYHO»,
«XOpOoUIO»;

«YZOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIBHOY.

Pe3yabTaThl 00y4eHus, Kputepun

IT?HB:[I:; c’;‘ggx;;‘(’:;yﬂﬁﬂﬁi oueHuBaH | OTIUYHO Xopomo Ynosa. HeJ}KmB
KOMIIETeHIUH us

OIlK-1 3HaTh OCHOBHBIC| Tect 10-12 7-9 4-6  |Menee
3aKOHBI 12 4
KBaHTOBOU 3aJJaHuN
OIITUKHU )51
KBaHTOBOM
MCEXaHUKU;
3JIEMEHTHI

aTOMHOU (pU3UKH,
busuku sAnpa u
AJIEMEHTAPHBIX
YaCTHIIL,
COBPEMEHHYIO
¢buznveckyro
KapTHHY  MHpa,
OCHOBHbIE
AIIEMEHTHI
AKCIIEPUMEHTAITh
HBIX (U3UYECKUX
HCCIIEN0BAHUMN




yMETh Tect 10-12 7-9 4-6 |Menee
aHAJIN3UPOBATh U 12 4
OIHUCHIBATH 3aJaHui
¢buznyeckue
SIBJICHUSA U
MIPOLIECCHI;
MPUMEHSITh
¢buznyeckue
3aKOHBI JJI51
pelieHus
MPaKTUYECKUX
3a/1a4, TPOBOANTH
SKCIIEPUMEHTAIIb
HBIC
UCCIIEIOBaHUS U
o0pabaTkIBaTh
MOJIy4YEeHHBIE
PE3yIbTaTHI,
YMETb
UCIOJIb30BaTh
BBIUYHCITUTENbHYIO
TEXHHUKY MIPU
o0paboTke
pE3yIbTaTOB
BJIAIETH Tect 10-12 7-9 4-6 [(Menee
OCHOBHBIMHU 12 4
METOIaMHU 3aJaHui
pelieHus
(bU3UIECKUX
3amaq
OCHOBHBIMH
nprueMaMu
00paboTKHu 1
MIpPEICTaBICHUS
MOJIy4E€HHBIX
TAHHBIX

7.2 llpuMepHbIi TepeYeHb  OIEHOYHBLIX CpeACTB  (TUIOBBIE
KOHTPOJIbHbIE 32JaHMsI MJIM HHbIE MATEPHAJIbl, HEOOXOAMMbIE JJIA OLEHKHU
3HAHU, YMEHHU I, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH)

7.2.1 llpumepHbIii epevyeHb 3aJaHUI 1J151 IOATOTOBKH K TECTHPOBAHUIO

1. Ilpu nepexone ot Temmeparypel T; k temmeparype T, miomanb Mmoj
KPUBOM 3aBUCUMOCTH UCIYCKATEIbHOM CIIOCOOHOCTH aOCOJIOTHO YEPHOTO Tela
oT JumHel BOJHBI I 1 = f(A) yBenmmummace B 16 pa3. [Ipu 3TOM ayimHa BOJHBI, HA
KOTOPYIO IPUXOAUTCS MAKCUMYM HCITyCKaTeIbHON CIIOCOOHOCTH

1) yBenuuumnace B 4 pasa 2) yBeJIMuMiach B 2 pasza
3) ymenpmmiiach B 2 paza  4) yMeHbIIMIACh B 4 pa3
2. Ecmu pabora o MOJIHOMY TOPMOXKEHHUIO  (POTORIEKTPOHOB

SJICKTPUYICCKHM I10JICM paBHA paGOTe BbIXOJa A, TO 4aCTOTa KBAHTOB, BbBI3bIBAIOIIINX



doTtorpdext paBHa:
1) A/2h 2) Ah/2 3)2Ah  4) 2A/h

3. Eciu yacTuibl MMEIOT OJMHAKOBYIO [UIMHY BOJIHBI € bpoiuid, To
HauMEHbIIEH CKOPOCThIO 00Ia1aeT
1) mo3utpoH 2) IpoTOH 3) o —yactuiel  4) HEUTPOH

4. Y3kuil My4oK PEHTI€HOBCKOTO H3JIY4YCHHMs MaJaeT HAa PaccerBarollee
BelIeCTBO. [[TMHBI BOH U3Ty4YeHHs], PACCEIHHOTO oA yriiaMu 0 ,=60°u @ ,=120°
OTJINYAKOTCA B 2 pa3a. J[JImHa BOJIHBI MAJA0IIEro U3aydeHus (A, - KOMOTOHOBCKAs

JITUHA BOJIHBI)

1) /1:% 2) =1, OWEEYS 2y A=21

5. YcnoBue HOpPMUPOBKHU BOJTHOBOM (hYHKITMU
1) [fdv =1 2) flwlav =1 3) [lyfdv=0 4) [llav=0

6. TomoBHast nuHus cepun JlaiiMana B aToMe BOJOpoja OOpaszyeTcsl Mpu
nepexome

1) 2s—1s 2) 2p—1s 3) 3s—2p 4) 3p—1s

7. Slmpo wm3oToma 2%;Bi 00pa3oBaJIOCH TOCHE IMOCIEAOBATEIBHBIX « -U f
-pacmnasioB U3 sapa U30TOoMa

1) EPb  2) HPo 3 Wpo  4) LAt

8. 3a Bpems t = 8 cyTok pacmaioch 3/4 Ha4YaNMbHOTO KOJIMYECTBA SIIEP
panroaKkTUBHOTO H30TONa. UeMy paBeH MepHoj moiaypaciajia JaHHOTO U30Tomna?

1) 2 cyTok 2) 4 cyTok 3) 8 cyTok 4) 16 cyTok
9. B -pacmaj mpOTEKaeT 1o CXeMe:
1) n— p+_e+v 2) p+_e—>n+v
3) pon+t.e+v 4) > e+v, +v,

10. 3aBrucuMOCTB JiorapridMa JIEKTPONPOBOTHOCTH
IPUMECHOTO MOJIYIPOBOAHUKA N-TUTIA OT 0OpaTHOU o |
TEeMIEpaTyphl MpHUBeeHa Ha pucyHke. [1o Tanrency
yIJia HaKJIOHA y4acTKa Cd MOYKHO OTPENeNnTh b

1)  mmpuHY 3anpPENICHHON 30HbI;

2) OPHEPrUI0  aKTUBALMM  aKUENTOPHOU ! '
1/T; /T, /T

IPUMECH;
3) HHEPTUI0 AKTUBALIUU JTOHOPHOM MPUMECH;
4) HHEPTUI0 MOHU3AIMH 3JIEKTPOHOB



7.2.2 IllpumepHBIii lepeyeHb 3aIaHUH 1J151 pellleHUs] CTAHAAPTHBIX 3a1a4

1. AGcomtoTHO uepHoe Tenno umeeT Temrepatypy 71 = 2900 K. B pesynbrare
OCTBIBaHMS TeJla JIMHA BOJIHBI, HA KOTOPYIO MPUXOJIUTCI MAKCUMYM CIIEKTPAIbHON
IJIOTHOCTH DSHEPreTUYECKOM CBETUMOCTH, W3MEHWJIach Ha 9mxm. Jlo kakoi
TeMIiepaTypsl T, 0XJIaIUIOCh TENO?

Otgert: 290K.

2. KpacHoii rpanuiie ¢otodddexra I HHUKEIS COOTBETCTBYET JJIMHA
BOJIHBI, paBHas 248 wm. HailTu OiuHY CBETOBOM BOJIHBI (HM), HpPH KOTOPOM
BEJIMYMHA 3aJICP’KUBAIOIIETO HaNpshDKeHUs paBHa 1,2 B.

Otsert: 200 HM.

3. M3MeHeHue NIMHBI BOJHBI PEHTICHOBCKHUX JIy4eid MPH KOMITOHOBCKOM
paccessHuu paBHO 2.4 ny. BeIUUCIUTE Yyroyl paccesHUs U BEIMYNHY 3Hepruu (k3B),
NEepeJaHHOW TPU 3TOM BJEKTPOHY OTHAa4yH, €CJIM JJIMHA BOJHBI PEHTIC€HOBCKHX
ay4den 1o B3aumoaeictsus 10 nw.

OtBet: 90°, 24 k5B

4. CKOpOCTb TaK Ha3bIBAEMBIX TETJIOBBIX HEUTPOHOB, CPEHSS KUHETUYECKAs]
OHEPrus KOTOPBIX OJIM3Ka K CpeJHEH HHEeprud aTOMOB rasa Mpu KOMHATHOM
TeMmreparype, paBHa 2,5 kw/c. Halitu myuHy BOdHBI (HM) ne bBpoins mis Takux
HEUTPOHOB.

Ortsert: 0,158 M.

5. HailTmu oOTHOLIEHHE MaKCUMAJIbHBIX JIJIUH BOJH B cepusx JlaliMana u
banbmepa B u3nmydeHnn aToMapHOTo BOJIOPO/IA.

Otset: 5,4

6. DnexTpoH B arome HaxoauTcs B f-coctostHnu. CKOBKO HAMIPABICHUN MOYKET
UMETh BEKTOP MOMEHTA UMITYJIbCa BO BHEIIHEM MarHUTHOM TIOJIE.

Osrer: 7.

/. Haittu myiiHy BOJTHBI A(TIM) , OTIPEAEIISIONIYI0 KOPOTKOBOJHOBYIO TPAHUILY
HEMPEPHIBHOTO PEHTTEHOBCKOIO CHEKTpPa, €CJIM HW3BECTHO, 4YTO YMEHBIICHHE
NPUIIOKEHHOTO K PEHTIeHOBCKOW TpyOke HarpspkeHuss Ha AU=23kB yBenuunBaer
HCKOMYIO JUTMHY BOJIHBI B 2 pasa.

Otser: 27 M.

8. DHeprusi akTUBalMU COOCTBEHHOM MPOBOAMMOCTH MOJIYIPOBOJHUKOBOTO
matepuana 1 »B. HaliTu BO CKOJBKO pa3 M3MEHUTHCS KOHIIEHTpAIMs OCHOBHBIX
HOCHUTENEH 3aps/ia IpU U3MEHEHUHU TEMITEpaTyphl Okpy:xatoieit cpean ot 300 K 1o
330 K.

OtBert: yBenuuuThCS B 5,7 pasa.

9. OmnpenenuTh mepuoja MOTypacmana pajguOaKTHBHOTO H30TOMa, eciau S5/8
HAYaJIbHOTO KOJIMYECTBA SJIEP ATOr0 M30TOIA Pacmanoch 3a Bpems 849 c.

Ortser: 600 c.

10. Ompenenuts 3apsaoBoe Z M MaccoBoe A 4uciaa M30TOMNA, KOTOPBINA
nomydurcs u3 Topus 233Th  Hocre Tpex o - ¥ ABYX P - IpeBpalleHHil.

OtBerT: 86, 220



7.2.3 TlpumepHblii NepeyeHb 3a1aHN I pellleHus] MPUKJIATHBIX 3a1a4
1. B uznyuyenuu abCOIOTHO YEPHOTO TEla MAKCUMYM SHEPTUU MPUXOAUTCS Ha
nuHy BOHBI 680 xm. CkonbKO sHepruu usiydaetr 1 cm” atoro tena 3a 1c¢?
[Tocrosinnas Credana-bonbimana o = 5,67-10'8 BT/(M2K4), rocrossuHas Buna
b=29-10° m K.
Otser: 1,87 xk/Ik,
2. Kakyto 3aepKUBaIOIIYI0 Pa3HOCTh MOTEHIUAIOB HY>KHO MPUIIOXKHUTH K

doToreMeHTy, YTOOBI MPEKPATUTh SMHUCCHIO AJIEKTPOHOB, HCIYCKAEMBIX IO/
JeicTBUEM Jy4yell ¢ JIMHON BOJMHBI A= 260 wm ¢ TOBEPXHOCTH aIFOMHHHUS, €CIIU
pabora Beixoga A = 3,74 5B?

Ortser: 1 B.

3. B omnbite J[lBuccoHa wu Jepmepa wuccienoBaiach AuQpaKius
AIIEKTPOHOB, MPOUIEANINX YCKOPSIOIIEE HAMPSKEHUE, HA MOHOKPUCTAIIIE HUKEJIS.
Kak u3menutTcs BoyHBI J1e¢ Bpoins aneKkTpoHa, e€Ciau YCKOPSIOUIEe HAaNpsKEeHUE
YMEHBIIUTH B 2 pa3a?

OtBerT: yBenMUUTCS B V2 pas.

4. ToueuyHblil nCTOYHUK cBeTa OoTpedsieT 100 Bm v paBHOMEPHO UCITYCKaeT
CBET BO BCE CTOPOHBI. [[TMHa BOJIHBI UCITyCcKaeMoro mnpu 3ToM cBeta 589 wm. KITJI
ucrounuka 0,1 %. Beraucauts uncio poToHOB, BEIOpachIBAEMbIX HCTOYHUKOM 32 1 c.

Orser: 3-10".

5. TlokouBmimiicss aTtoM BOIOPOAa HUCHYCTUI (DOTOH, COOTBETCTBYIOLIUI
roJioBHOM nHuu cepuu Jlaiimana. Kakyio ckopocTs mpuoopen atom?

OtBert: 3,25 m/c.

6. [Ipu yBenuyeHnH HaNpsHKEHUS HA PEHTTEHOBCKOM TpyOke oT 16 1o 24kB
JUIMHA BOJIHBI KOPOTKOBOJIHOBOW T'PAaHMIIBI CIUIOIIHOTO PEHTIEHOBCKOI'O CIIEKTpa
m3MeHwiacb Ha 0,26 A. Omnpenenutrh MO 3TUM JAHHBIM YHCIOBOE 3HAYEHUE
nocrossHHoM Ilimanka.

Ortger: 6,6:10° JIx -c

7. OLEeHUTh HAMMEHBIITYIO MOTPEMIHOCTh, ¢ KOTOPHIMA MOXHO OIPEACIUTD
CKOPOCTb 3JIEKTPOHA, JTJOKATM30BAHHOTO B 00J1aCTH pazMepoM 1 mxm.

Otsert: 120 Mm/c.

8. Bo ckoJibko pa3z u3MEHHTCS Mpu MoBbiieHn: Temieparypsl oT 300 K no
310 K 531eKTponpoBOAHOCTh COOCTBEHHOI'O  IOJYIPOBOJHMKA, I[IMPUHA
3anpenieHHoM 3086l KoToporo Fg = 0,3 3B

9. 3a oauH rOA HayaJbHOE KOJIMYECTBO pPAJAMOAKTUBHOTO H30TOMNA
YMEHBUIWJIOCH B TPU pa3a. Bo CKOJIBKO pa3 OHO yMEHBIIUTCA 3a J1Ba roaa?

OtBerT: B 9 pas.

10. IIpu apxeosornyecKrux packomKax ObLTH OOHApPYKEHbI COXPAaHUBIIHECS
JIEpEBSHHBIE IPEMETHL, AKTHBHOCTh 1¢C KOTOPHIX OKa3ajach paBHoOi 10 pacragos
B MUHYTY Ha | T cozepkamerocsi B HUX yriepoaa. B ;kMBoM JiepeBe NporucxXoauT B
cpeaneM 14,5 pacnagoB 3a MuHyTy Ha | r yraepona. Mcxoas w3 3TUX JaHHBIX,
ONpENEINTh BpEMs U3TOTOBJICHUS OOHAPY>KEHHBIX MPEAMETOB. nepuos
nonypacnaga wusorona 1¢C T =5700 ner.

Otsert: 3055 ner.



7.2.4 TlpumepHBbIii IepevyeHb BONMPOCOB /IS MOATOTOBKH K 3a4eTy
He npenycMoTpeHo y4eOHbBIM MIIaHOM

7.2.5 IlpumepHblii epeyeHb 3aJaHUI JJIl MOATOTOBKH K IK3aMeHY

TennoBoe uznydenre. OCHOBHbIE XapaKTEPUCTUKH TETIOBOTO U3ITyUEHHUS.

3akoH Kupxroga. CriekTp 1 3aKOHBI U3JIy4eHUs] aDCOIIOTHO YEPHOTO Tea.

KBanToBas runoresa. @opmyna [lnanka. OnTuueckue nupoMeTpsl

®dotonbl. Macca u ummynbc portona. JlaBnenue cpeta.

Bueurnuit poroaddext. 3akonsl CToneToBa. YpaBHeHHE DUHIITEHHA.

S dext Komnrona.

BonnoBeie cBoiictBa wactun. ['mnore3a ne bpoins. [lnockas BomHa ne

Bpoiins. DxcniepuMeHTanbHble NOATBEPKICHHS BOJTHOBBIX CBOMCTB YaCTHUL.

8. CooTtHouieHus HeonpeaeneHHocTel [ 'eizenoepra.

9. BosHoBas pyHKIIMS U €€ CTaTUCTUYECKOE TOJIKOBAHUE.

10.Vpapnenue lpeaunrepa. CoOcTBeHHBIE 3HaUeHUS dHEepruu. CoOCTBEHHBIE
byHKIUH.

11.]IBm>xeHne cBOOOHOM YaCTHUIIBI.

12.Yactuia B OJHOMEpPHOM MOTEHUMAIbHOW siMe. KBaHTOBaHME »HEpPruu.
[Tpunumn coorBercTBUs bopa.

13.T"'apmoHUYECKUI OCUUIIIATOP.

14 TlpoxoxaeHrne dYacTULbl Yepe3 OJHOMEPHBbI NOTEHUHUATIbHBIA Oapbep,
TYHHETBHBIN 3 (DEKT.

15.KBaHTOBO-ME€XaHMYECKAasl MOJENb aromMa Boaopoja. KBaHTOBbIE uwncia
JJIIEKTPOHAa B aToMme Bojopona. Cxema 3HEpPreTHYEeCKMX YpOBHEW aroma
BoJI0poja. [IpaBuna otdopa.

16.PentrenoBckue syud. CHJIOMIHOM  CHEKTp M XapaKTEPUCTUUYECKOE
u3nydyenue. 3akoH Mo3nu.

17.KBanToBsie cTatuctuku ®epmu-Jupaka u boze-DiiHiTeliHa.

18.0OcHOBBI 30HHOH TEOPUH TBEPABIX TEJ.

19.Co0cTBeHHas U MpUMECHas MPOBOAUMOCTD MOJIYITPOBOIHUKOB.

20.HopmanbHbie KoJiebaHus pemieTky. TernaoBbie CBOMCTBA KPUCTAIIIOB.

21.CocTaB U XapakTEepUCTHUKU aTOMHOTO snpa. SnepHbie cuibl. Jlepekt macc.
OHeprus CBs3U. YeJabHasi 3SHEPIus CBA3M.

22.PannoakTHBHOCTH. 3aKOH PAIMOAKTHBHOTO PacCIaja.

23.Buzpl 1 3aKOHBI PAIMOAKTHBHBIX TTPOIIECCOB.

24 SinepHble peakuud. 3aKOHBI COXPAaHEHHUS B SIEPHBIX peakuusax. JlemeHue
anep. Cunres suep.

NoOkodPE

7.2.6. MeToauka  BBICTABJIEHUSI OLEHKH TMPH  TNPOBEAEHUH
NMPOMEKYTOUYHOM aTTeCTAUU

DK3aMeH MPOBOJMUTCS MO TECT-OuIeTaM, Kbl U3 KOTOPBIX COAEPKUT 12
3a7aHui, Kak ©0a30BOr0 YpOBHS CJIOKHOCTH, TaK M IOBBIIICHHOTO. Bpewms
BbITIOTHEHUs 60 MuHyT. Kakapli mpaBUJIbHBIA OTBET Ha BOIPOC B TECTE
onenunBaerca 1 0aioM.



1. Onenka «HeymoBieTBOpUTETHLHO» CTaBUTCA B CiIy4ae, €CIU CTYACHT
HaOpasn meHee 4 6aioB.

2. OneHka «Y IOBJICTBOPUTEIILHO» CTaBUTCS B CIIydae, €ClIM CTYACHT HaOpa
ot 4 o 6 6ayuioB

3. Orenka «XoOpoIo» CTaBUTCS B cllydae, €CJIM CTYJIeHT Habpan oT 7 10 9
0aJIJIOB.

4. Onenka «OTIMYHO» CTABUTCS, €CJIM CTYIeHT Habpai oT 10 go 12 6amos.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHUAJIOB

HaunmenoBaunue
OII€HOYHOTI'0
CpEeACTBA

KonTtpomupyemsle pasaenst | Kog koHTponupyemon

Ne i/t
(TeMbl) TUCITUTIITUHBI KOMIIETEHIINH

1 KBanToBas onrtuka OIIK-1 Tect
KonTposbhbie
3alaHus s
3aIUTHI
J1a00paTOPHBIX
pabot
YcTHbINM onpoc

2 KBanrtoBas mexaHuka OIlK-1 Tect
KonTponbHbie
3a/laHus JJis
3aIIUTHI
1a00paTOPHBIX
pabot
VYcrHbI onpoc
3 ®uszuka aroMa MU AaTOMHOIO OIIK-1 KoHnTponbHbie

anpa 3a/laHus JJis
3aIIUTHI
J1a00paTOPHBIX
pabot
YcTHbI onpoc

7.3. MeToauyeckue MaTepUAJIbl, ONpeNesIONie MNPOIETYPhI
OlleHMBAHMS 3HAHUI, YMeHM i, HABBIKOB U (MJIH) ONBITA AeATeJTbHOCTH

TecTupoBanue (110 TeMe UM UTOTOBOE) OCYIIECTBIISAECTCS, TMO0 TIPU MOMOIIU
KOMITBIOTEPHOM CHUCTEMBbI TECTUPOBaHUS (B ceMecTpe), MO0 C MCHOJIb30BAaHUEM
TecT-3aJlaHuii Ha OymaxxHoMm Hocutene. Bpems tectupoBanus 60 MuHyT. 3aTteM
OCYILIECTBJISIETCS ~ MpOBEpKa TecTa  (aBTOMATUYECKH  MPOrpaMMoOi) WU
HK3aMEHATOPOM M BBICTABJISIETCA OIIEHKA COIVIACHO KpUTepusiM. TecTbl coliepiar
3a/1auu, Kak 0a30BOT0 YPOBHS CJIIOKHOCTH, TaK W IMOBBITIICHHOTO.

K xaxmoit mabopaTopHoii paboTe MPEIIOKEHbI MATh BAPUAHTOB IO IISIThH
3a/IaHUi, CO/IepKAIINX OJMH TEOPETHUECKUI BOMPOC M HECKOJIBKO KaueCTBEHHBIX
3a/1a4y 1o TeMe JabopaTopHOM paboThl. 3aJaHusl BBINOIHSIOTCA CTYIAECHTOM JIOMA.
Ha 3aHsTHM BeieTCsl yCTHBIHM OIPOC MO PElIeHHBIM BapuaHTaM



8 YYEBHO METOANYECKOE U HTHO®OPMALIMOHHOE
OBECIIEYEHUE JUCIHUIIJINHDBI)
8.1 Ilepeuenb y4eOHOU JMTEpPATYpbl, HEOOXOAUMOW /JIA OCBOEHMS
AUCIHHUIJINHBI
OcHoBHas1 JInTepaTypa

8.1.1 |CaBeaben U.B.
Kypc obmieit pusuku : B 5 ka.: Y4ue6. nocobue. K. 5 : KBantoBas ontruka. AToMHas
¢uzuka. duzuka TBepa0ro Tena. GU3nuKa aTOMHOTIO sI/Ipa U JIEMEHTAPHBIX YaCTHII. -

M. : Actpenb: ACT, 2005. - 368 c. - ISBN 5-17-004587-5 : 131-00.

8.1.2 |Boabkenmreiin B.C.
Co6opnuk 3anau o oduiemy kypey gusuku. - CII6. : Kamwxknsiid mup, 2005. - 328 c. -
151-00.

8.1.3 |Tpopumona, T.U.
Kypc ¢usuxu : Yueb. nocobue. - 15-¢ uzn., crepeotu. - M. : Akagemus, 2007. - 560 c.
- ISBN 978-5-7695-4565-8 : 495-00.

8.1.4 |Yeptos, A.T'.
3amaunuk no gusmke : [Yuel. mocodbue]. - 8-e uzsa., norm. u nepepad. - M. : duzmatiur,
20009. - 640 c. - ISBN 9785-94052-169-3 : 339-80.

8.1.5 |OcHOBBI KBAHTOBOI CTATHCTUKH U (PU3UKH TBEPAOI0 Teja [ DIEKTPOHHBINA pecypc|
: yaebnoe nocodue / ®I'bOY BO "Boponex. roc. TexH. yH-T", Kad). GU3UKH. -
Boponex : BopoHexxckuii TocyaapCTBeHHBIN TeXHU4YeCKUid yHuBepeutet, 2017. - 109
C. : wiI. - bubmwmorp.: c. 154-174 (221 nass.).

8.1.6 |Caseanesn, U. B.

Kypc o6meit ¢usuku : B S 1. T. 5/ CaenbeB U. B. - 5-e u3z. - Canxr-IletepOypr :
Jlanp, 2011. - 384 c. - Kuura u3 komnekiun Jlans - ®usuka. - ISBN
978-5-8114-1211-2.

URL.: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=708

JonosHuTebHAS JJUTEPATypa

8.1.7 |KBanToBasi onTuka, Gu3nKa aToMOB M siaep. Puznka

MOJIYNIPOBOAHMKOB [ D5IeKTpoHHBIN pecypc] : KoHTponbHbIE 3a1aHus A1 3a4€eTa 10
nabopaTopHbIM paboTtam mo nucnuiuiae "dusnka" 11 CTYACHTOB BCEX HAMPABICHUM
U crieranbHocTeit ouHoi popmel o0yuenus / Kad. ¢usuku; Coct.: A. I'. MockaseHko,
M. H. I'apmnna, E. I1. Tatestnuna, T. JI. Typaesa, O. 1. Pemu3zoBa. - D1eKTpoOH.
TekcToBbIe, rpad. naH. (704 K6). - Boponex : ®I'BOY BIIO "Boponexckuit
rocyJapCcTBEHHBIN TeXxHUUeckni yauBepcurtet", 2015. - 1 daiin. - 00-00.

8.1.8 [KBanToBas pu3mnka [ DIEKTPOHHBIN pecypc| : METOAMYECKUE YKa3aHUS K
BBITIOJTHEHUIO JIA0OPATOPHBIX padoT Mo auciuruinHe «Dusnkay AJis CTyIEHTOB BCEX
TeXHUYECKHX CIenuanbHoCcTel Bcex ¢popm o0yuenus / PI'bOY BO "Boponex. roc.
texH. yH-T", Kad. pusuku; coct. : A.I'. Mockanenko, E.I1. Taresiauna, T.JI. Typaesa,
0O.C. Xab6aposa. - Boponex : BopoHeXCKHii TOCYIapCTBEHHBIN TEXHUYECKHI
yHHUBepcHTET, 2021. - DiekTpoH. TeKCToBbIE U rpad. nanube (1,51 MO).

8.1.9 |®u3uka noaynpoBOAHUKOB [DJIEKTPOHHBIN pecypc| : METOIMYECKHE YKa3aHUs K
BBINOJIHEHUIO JJAOOPAaTOPHBIX padoT no aucuuiuinHe «Ou3nka» 1 CTyIeHTOB
TEXHUYECKHX clieruabHocTel Beex popm oOyuenus / PI'BOY BO "Boponex. roc.
texH. yH-T", Kad. dusukn; coct. : A.I'. Mockanenko, E.I1. Tarestauna, T.J1. Typaena,
O.C. Xabaposa, E.A. BosropskoBa, A.1. Jlonuos. - Boponex : Boponexckuit
roCyJapCTBEHHBIN TeXHUUECKH YyHUBEpcUTeT, 2021. - DIEeKTpOH. TEKCTOBBIE U rpad.
nanubie (996 KO)



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=708

8.1.10({SInepHas ¢pu3uka u jieMeHTAPHbIE YACTHIBI [ DJICKTPOHHBIN pecypc] :
Metoanyeckue ykazaHus Ui CaMOCTOSATEIbHOM paboThl U TECTUPOBAHUS 3HAHUH 110
nucuuruinHe "®usnka" cryaenToB HanpasieHuid 210100.62 "DnekTpoHuKa 1
HaHOAIEKTpoHUKa" (Tpoduin "MHUKpPOIJIEKTPOHHUKA U TBEPAOTEIbHAS SJIEKTPOHUKA",
"DnexkTpoHHoe MamuHocTpoeHue"), 223200.62 "Texanueckas ¢puszuka" (mpoduau
"®u3nKa U TEXHUKA HU3KUX TeMiieparyp", "®@uznueckas 3JeKTpOTEXHUKA'") OUHOM
dbopmer 00yuenus / Kad. dusuku; Cocr.: A. I'. Mockanenko, E. I1. Tarbsitauna, M. H.
["apmmHa. - DnekTpoH. TeKcToBble, Tpad. naH. ( 505 K6 ). - Boponex : ®I'bOY BIIO
"Boponexckuii rocy1apcTBEHHBIN TexHnueckuii yausepeuret”, 2013. - 1 daiin. -
00-00.

8.2 Ilepeuenbr WHGOPMAUMOHHBIX TEXHOJIOTMiH, HMCHOJb3yeMbIX MPH
OCYLIECTBJICHUH 00pa30BaTeJbLHOI0 Mpouecca M0 AUCHUIVIMHE, BKJIHYasA
nepeYyeHb  JHMIEH3HMOHHOIO  NPOrPaMMHOr0  o0ecrme4YeHHsl, PecypcoB
UHGPOPMALMOHHO-TEJIEKOMMYHUKALUOHHOH ceTH «AHTEepHeT», COBpEeMEeHHBbIX
npogecCHOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JuekTpoHHass nHGopManuoHHasi oOpa3oBareiabHas cpexa BI'TY, kox
mocryna: https://old.education.cchgeu.ru

IIporpamMmMHoe o0ecriedyeHUe KOMIIBIOTEPOB VISl CAMOCTOSITEILHON H
ayIMTOPHOH PadoOTHI:
— Omnepanmonnsie cucteMbl cemeiictea MSWindows;
— [MakeT mporpamm cemeiicta MS Office;
— [TakeTt oduchbix mporpamm OpenOffice;
— [Iporpamma npocmoTpa daitinor Djview;
— [Tporpamma npocmotpa daittos popmara pdf AcrobatReader;
— Wurepuer-6paysepsr Mozilla Firefox, Google Chrome.
Hcnoab3yembie 3J1eKTPOHHbIE OUOIHOTEYHbIE CHCTEMbI:
- Monaynb kuuroodecneueHnoctu AUBC «MAPK SQL», kox gocryma:
http://bibl.cchgeu.ru/provision/struct/;
- YHuBepcurerckast OnbimoTexka OHIaiH, KOA J0CTyna:
http://biblioclub.ru/;
- ObC UsnarensctBa «JIAHbY, kox moctyma http://e.lanbook.com/;
- OBC IPRbooks, kox moctyna: http://www.iprbookshop.ru;
— Hay4Has sekTponHas oubnuoreka eLIBRARY.RU, kox nocryna:
http://elibrary.ru/.
HNupopMmanuoHHBIE CTIPABOYHbIE CHCTEMBbI:
— noptai deepabHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIIbHBIX
CTaHIapTOB BBICIIEr0 00pa3oBaHus, Ko Aoctyma http://fgosvo.ru;
— eIMHOE OKHO JIOCTYIa K 00pa3oBaTeIbHBIM pecypcaM, KO JOCTyIa
http://window.edu.ru/;
— OTKPBITBIN 00pa3oBaTenbHblil pecypc HUAY MUDU, kox noctyna
http://online.mephi.ru/;
— OTKpBITOE 00pa3oBaHue, KoJ noctyma: https://openedu.ru/;



https://old.education.cchgeu.ru/
http://bibl.cchgeu.ru/provision/struct/
http://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://window.edu.ru/
http://online.mephi.ru/
https://openedu.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA

Cnenuaju3sMpoBaHHble JIEKHHOHHBbIE ayauTopuu 327 u 322, OCHAIICHHbIE
000pyI0BaHUEM JIsl JIEKITMOHHBIX JIEMOHCTPAIMil U MPOEKTOPOM, CTAllMOHAPHBIM
AKpaHOM (y4eOHBIN KOPIYC, PACIOIO0KEHHBIN 1o aapecy: MockoBCcKuii np., 14)

Jlabopatopust “JiaekTpoMardieTu3mMa u BOJIHOBOM oNTUKU”, ayn. 319
(y4eOHBIi KOpITyC, pacloyIOKEeHHbIH Mo aapecy: MOCKOBCKUM mp., 14):
OnTuueckuii mupometp OIIINP-09 nist sxciepuMeHTanbHON NPOBEPKH 3aKOHA
Credana-bonbimana.

YHuBepcaabHbIiI MOHOXPOMATOP U1l U3YYEHMsI CIIEKTPa BOJIOPOJa

YcranoBKa [t n3ydeHus onbita Opanka-I'epna.

YcranoBka s uzyuenus agpdexra Xosia.

VYcraHoBKa 7151 U3y4EHHMsI BBITPSMIIOIIUX CBOMCTB MOJYyHIPOBOJHUKOBBIX JUOJIOB.
¥YcraHoBKa 1715 u3ydeHus: (POTONPOBOAUMOCTH B MOJIYIIPOBOJHUKAX.
VYcraHoBKa JU1s1 U3YUEHUS SIBJICHUS UCITYCKAaHUSI CBETA B MOJYyIPOBOAHUKAX.
VYcraHoBKa 11 U3Y4YEHUS paIMOAKTUBHOCTH.

Ocuunorpad ognokananbHbIN 25000

JucnyiefHBIN KJ1acc, OCHAIICHHBIN KOMITBIOTEpAMU ¢ HEOOXOIUMBIM
pOrpaMMHBIM oOecrieueHreM aya. 324, 322 (y4eOHbIN KOPIyC, paciooKeHHBIH
no aapecy: MockoBckuit ip., 14)

AyIMTOpPUM /ISl IPOBEAeHUS MPAKTHYECKUX 3aHATHI1, 000pYI0OBaHHbBIE
IPOEKTOPaMH, CTALIMOHAPHBIMH YKPAaHAMHU U MHTEPAKTUBHBIMU JOCKaMH, aya. 320a,
322 (y4eOHBbIii KOpITyC, pacIlONI0KEHHBIH 1o aapecy: MocKoBckuii ip., 14) u npyrue
yuebnbie aynutopuu 317, 318, 323 u np. (yueOHbII KOPITYC, paCOI0KEHHBIN 1O
aapecy: MockoBckuit ip., 14)

IloMemneHus 115l CAMOCTOSITEIbHOM PadoThI CTY/IEHTOB:

ayn. 324 (y4eOHbIM KOPITyC, PACIIOIOKEHHBIN Mo ajgpecy: MockoBckuii np., 14);
OubaroTeuHbIH 3a1 (YyueOHBIN KOPITYyC, PACHOJI0KEHHBIN M0 aapecy: MOCKOBCKUit
np., 14, 1 atax);

YUTANBHBIN 3aJ1 (Y4eOHBIN KOpIyc, pacloyioKeHHbIH Mo aapecy: MOoCKOBCKuUi Tp.,
14, ayn 203)

IloMemeHus 1yisi XpaHeHHUs M 00CTYyKUBaAaHUS 00opyaoBanmsi: aya. 316
(yueOHBIN KOPITYC, pacmoJIOKEHHBIN 110 aapecy: MockoBckuit mp., 14)



10. METOAUYECKHUE YKA3AHUSA JISA OBYYAIOLIUXCS 11O
OCBOEHUMIO JUCIUIIJIMHBI MO4Y JIs1)

[To qucrumirne «PU3MKe» YUTAIOTCA JIEKIIUH, MPOBOASTCS MPAKTUYECKUE U
71ab0paTOpHbIE 3aHATHUA.

OcHOBOIl W3yyeHUs JAUCHUIUIMHBI SIBJISIOTCA JIGKUIMH, HAa KOTOPBIX
U3JlaraloTcsa HauboJee CylIeCTBEHHbIE U TPYAHbIE BOMPOCHI, @ TAK)KE BOIPOCHI, HE
HalIeAIne OTPAXKEHUS B YYeOHOU JTUTEpATypE.

[IpakTHyeckue 3aHATHS HampaBiIeHbl HA NPUOOpPETEHHE MPAKTUYECKUX
HABBIKOB PEIICHUs 3a7ad. 3aHATHS MPOBOJATCS IMyTeM pEIIeHUsS KOHKPETHBIX
OpUMEpPOB 3aJady B ayauTopuu. PaccMaTpuBarOTCsi OCHOBHBIE THUMBI 33434 U
METOJIMKH UX PELICHUMU.

JlabopaTopHbie  pabOTHl HANpaBJICHHl HA TPHUOOPETCHHE HABBHIKOB
npoBeJeHUS (U3MUECKOTO SKCIEPUMEHTa, O0O0padOTKH pe3yibTaToOB, OICHKU
norpemHocT u3MepeHuil. Ha 3aHsaTusix m1abopatopHOro NpakTUKyMa HJIET
NPaKTUYECKU WHAMBUAYaldbHAs paboTa C KaxIbIM cTyAeHTOM. CTyIeHTbl
MOJIYYalOT JSKCHEPUMEHTAJIbHbIE TMOATBEPXKICHUS  U3Y4YaeMbIX (PU3NYECKUX
3aKOHOB. OOCYXJal0TCSI W aHAIM3HUPYIOTCS TOJIyYeHHbIE pe3yJibTaThl. B psime
CIy4aeB MPOBOJATCA HCCIEAOBAHUS (PU3MUYECKHUX SIBJICHUWA C HMCIOJIb30BAaHUEM
KOMITBIOTEPHOTO MojienupoBanusi. [lepen BbIMOSHEHHWEM pabOTHl MPOBEPSETCS
TOTOBHOCTh CTYZIEHTa K €€ BBINOJIHEHUIO, a Tociie oQopMIeHUs pabdoThl
IPOBOAUTCSA €€ 3aIHTA.

Bbonbiioe 3HaueHne mo 3aKperyieHHIo U COBEPILICHCTBOBAHHUIO 3HAHUN UMEET
camocTosiTeNlbHasgs ~ pabota  cryaeHToB. UWHdopmammio o0  Bcex  BUAax
CaMOCTOSITENIbHOM paObOThI CTYIEHTHI MOIYYAIOT Ha 3aHATUAX.

KonTponb ycBoeHus: Matepuana IUCUUIUIMHBI OCYIIECTBISIETCA C TOMOUIBIO
TECTOB, YCTHOM Oece/ bl U UTOTOBOIO TECTA Ha HK3aMEHE.

OcBoeHue AUCIUIUIMHBI OIIEHUBAETCS HA HK3aMEHE.

Buabl 1esiTeJIbHOCTH CTyJA€HTa HA PA3/IMYHBIX 3Tallax JA€ATC/JIbHOCTH
npeacraBjacHbI B Tadanme

Bun yueOHbIX 3aHATHN JleaTenbHOCTh CTyIEHTA

Jlexusa Hanucanue KOHCIIEKTa JIEKIMH: KpPAaTKO, CXEMaTU4HO,
IIOCJIC0BATCIIBHO q)HKCHpOBaTB OCHOBHBIC IIOJIOXCHUA,
BBIBOJIBI, (DOPMYJIUPOBKH, OOOOIIECHMS; IMOMEYaTh Ba)KHBIC
MBICJIM, BBIACIIATH KIIHOYCBBLIC CJIOBA, TCPMUHBI. HpOBepKa
TEPMHUHOB, MOHITUH C MOMOIIBIO SHIMKIONEANM, CIOBapeH,
CIIPaBOYHHUKOB C BBINIHCBIBAHUCM TOJIKOBAaHUH B TCTpalb.
O06o3HaueHue BOIMPOCOB, TEPMHUHOB, MaTepHana, KOTOPHIC
BBI3BIBAIOT TPYIHOCTH, MOWUCK OTBETOB B PEKOMEHIYyEMOMU
nutepatype. Ecnu caMocTosTeNnbHO He yaaeTcs pa3o0parbes
B Marepuaie, HeoO0XOauMO CQOPMYIHPOBATH BOIPOC H
3a/1aTh TIPErojaBaTeNlio Ha JICKIMH, Ha TPAKTHUYECKOM,
71a00paTOPHOM 3aHSTHUU WM Ha KOHCYJIbTAIUH.

JlaGopaTtopHnas pabota JlaGopaTopHbie pabOTHI MO3BOJIAIOT HAYYUTHCS MPUMEHSTH
TEOPETHUECKUE 3HAHUS, MOJYUYCHHbIE Ha JEKUUHU U(WIN) TPU




pelIeHnr KOHKPETHBIX 3a7a4. UToObI HanboJiee paioHaIbHO
U TIOJIHO UCTIOJIb30BaTh BCE BO3MOKHOCTH JIAOOPATOPHBIX JIS
MOJITOTOBKH K HUM HEOOXOUMO: CIIeIyeT pa3o0parh JICKINIO
o COOTBETCTBYIOLICH TEMeE, O3HAKOMHUTBCS C
COOTBETCTBYIOIIIMM  pa3/ejioM ydeOHHWKa, MpopadoTaTh
JOTIOTHUTETIFHYI0 JTUTEPATypy U HCTOYHUKHU, TOATOTOBHUTH
KOHCIIEKT ¥ TIOATOTOBUTHCS K TIOJYY4EHHUS JOIMycKa K
BBITIOJIHEHUIO Pa0bOTHI 10 rpaduky. YeTko cobmaroaaTh rpaduk
BBITIOJTHCHHS JTAOOPATOPHBIX PadOT.

CamMocTosTenpHast
pabora

CamocrositenbHas  paboTa  CTYJEHTOB  CIIOCOOCTBYET
IyOOKOMY YCBOGHHUS y4eOHOTO MaTepuajia ¥ Pa3BUTHIO
HaBBIKOB camooOpa3oBaHus. CamocrosiTenbHas pabota
IpeJoiaraeT Cielyrolie COCTaBIAIOIINE:

- pabota ¢ TeKkcTamMH: YyYeOHMKaMH, CIPaBOYHUKAMH,
JONIOJTHUTEIILHOM ~ JIMTEpAaTypo, a TakXkKe H3y4YCHHE
KOHCIEKTOB JICKITHH;

- BBINIOJIHEHUE JIOMAIIIHUX 3aJaHUI;

- paboTa HaJ TeMaMH JJIsl CAMOCTOSITEIHHOTO N3YUYCHHS,

- ydactue B paboTe CTy/ICHUYECKHX Hay4dHBbIX KOH(MEpEHIINH,
OJTUMITHAT,

- IOITOTOBKA K MPOMEKYTOYHON aTTeCTAlINH.

ITogroroBka kK IpOMEKyTOUYHON
aTTecTaluu

l'oroBUTBCS K INPOMEXKYTOYHOM aTTECTAllMU  CIEHYEeT
CHUCTEMATHYECKH, B TEYCHHE BCETO ceMecTpa. MHTeHcHnBHasA
NOArOTOBKA JIOJDKHA HAuyaTbCsl HE IIO3AHEE, 4YeM 3a
MECSI-TIOJITOpa A0 MPOMEXKYTOUYHOUM arrectanuu. Bo Bpems
CeccUu MaKkCUMalibHO 3(h(hEeKTUBHO HCTIOIB30BaTh BpEeMS IS
IOBTOPEHMSI U CUCTEMATH3al[MM MaTepHaa.






