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1. IEJIX OCBOEHUA TUCHIATIINHBI

11

I_[eJ'IBEO ocoBeHHUsl «ONTHKA W KBAaHTOBAs (1)I/I3I/IK3.>) ABJIACTCSA NU3YYCHUC SIBJICHUI Ha6HIO,I[aCMLIX JUI DJIEKTPOMArHUTHBIX
BOJIH, 3aKOHOMCPHOCTH H3JIYUCHUSA H TOTJIOIICHHUSA JSJICKTPOMArHuTHBIX BOJIH, Q)OpMHpOBaHHe Hpe,[[CTaBJ'IeHI/Iﬁ 0
KOPITYCKYJIAPHO-BOJIHOBOM AyaJIn3ME, 3HAKOMCTBO C MATEMATHUYCCKUM aIlraparoM u HanOoJiee BaKHBIMH MPUIOKCHUAMHA
KBAaHTOBON MEXaHHUKH.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Huka (pazmen) OOIL: b1.0.06

21

TpeGoBanus K NpeJBapuTe/IbLHON NOATOTOBKE 00y4al0UIerocs:

211

MareMaTHyecKuil aHaIn3

2.1.2

MexaHuka

2.1.3

9J’IeKTpI/I‘-IeCTBO 1 MarH€Tu3mM

214

MonexkynspHas GpU3HKa U TEPMOAUHAMUKA

2.15

Jluneitnas anre6pa 1 aHAJIUTUYCECKas TEOMETPUsL

2.2

Ill/ICIII([l'[JII/[HLI U MPAKTUKH, 111 KOTOPbBIX 0CBOCHHE JTAHHOM M CIUIITHHBI (MOIIyJ'[SI) He00X0IHMO KaK
npeamecTsyromiee:

2.2.1]

Xpomarorpaduueckuii KOHTpOIb HehTEra30100bIYH 1 IEPEPAOOTKH

2.2.2

OpFaHI/I‘ICCKaH XUMMUs

2.2.3

dusnueckas XUMHS

224

CrtpoeHue BemiecTBa

2.2.5

duznyeckre MeTOIbI HCCIICTOBAHUA

3. KOMIIETEHIIMY OBYYAIOIIEI' OCsl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA TUCIUIIJINHbBI

(MOZY.JIs51)

OIIK-4.1: Mcnonb3yeT TeopeTHYeCKHe OCHOBbI MAaTeMATHKH M (PU3MKH NIPU pellieHHH NpodeccHoHAILHBIX 3a1a4

OIIK-4.3: HutepnpeTHpyeTr pe3yJbTAaThl XHMHUYECKHX HAOJIOJEeHHIl ¢ MCHOJb30BaHUEM (PU3HYECKHX 3aKOHOB U
npeAcTaBIeHUI

YK-1.1: Anaau3upyer 3aj1a4y, BbleJIsisi ee 0a30Bble COCTAB/ISAIOLITE

YK-1.2: Onpenensier u paH:kupyeT HH(POPMAINIO, TPeOYeMYIO 15 pelleHUs NOCTABJIEHHOM 3a1a4u

YK-1.3: OcyHIeCTBJ'[ﬂeT NMOUCK l/IH(l)OpMal_ll/Il/I JIs pelIeHust MOCTaBJIEHHOMH 3aJa4M 110 pa3/iM4YHbIM THUIIAM 3aIIPOCOB

B pe3yjabTaTe OCBOCHUS THCHUILIIMHBI 06yllaloumﬁcﬂ JOJIZKEH

31

3HaTh:

3.1.1

(byHIaMeHTaNbHbIEe TIOHATHS, 3aKOHbI U TEOPUH ONTUKH U KBAaHTOBOH (U3HKY;

3.1.2

CBSI3b C 3aKOHAMHU ONTHKHU U KBAaHTOBOM TEOPHUHU OCHOBHBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUM OKpYXaromiero Mmyupa,

3.1.3

MIPUEMBI M METOJIBI PEIICHHsI KOHKPETHBIX (PU3NUECKHX 3a/1a4, CBI3aHHBIX C BOJIHOBBIMH CBOIMCTBAaMHU CBETa M KBAHTOBOM
TEOpHH.

3.2

YMeTh:

3.2.1

3(1)(1)€KTI/IBHO HCIOJIB30BAaTh NMPUEMbI U METOAbl PCIICHUSA KOHKPETHBIX (1)I/I3I/I‘IGCKI/IX 3aza4, CBA3aHHBIX C BOJIHOBBIMH
CBOMCTBaMH CBETa U KBAHTOBOM TEOpUH;

3.2.2

aHAJIM3MPOBATh PE3YJIbTAThl TEOPETHYECKUX HMCCICAOBAHMN M PACUYETOB U ONPENENsATh MX KOHKPETHOE IMPHKIAIHOE
3HAYCHUE;




3.2.3 HaxoauTb HanboJee panuOHAJIbHBIC IYTU U METOJABI PCIICHNSA KOHKPETHBIX NPUKIAAHBIX 3a4a4, CBA3aHHbBIX C BOTHOBbBIMHU

CBOICTBaMU CBETa U KBAHTOBOM (bI/I3I/IKOI71 Ha OCHOBC (1)PI31/I‘{€CKI/IX 3aKOHOB.

3.3 Baagern:

3.3.1{ HaBbIKaMU IPUMEHEHHUS PyHIaMEHTAIBHBIX 3aKOHOB ONTHKH M KBAHTOBOH (PM3UKH Ha MPAKTHKE;

3.3.2 nprueMaMu COBpEMEHHBIX METOI0B (1)I/ISI/I‘ICCKI/IX I/ICCHC}IOB&HI/Iﬁ U IPUMCHSATH UX B cBOCH HpaKTH‘-IeCKOfI JACATCIIBHOCTH,

3.3.3 BJIaZICTh MIpUEMaMU (I)I/ISI/IKI/I, MNPUMCHACMBIMHU UISI KDUTUICCKOTO OCMBICJIICHHS IOJIY4a€MbIX PE3YJIbTATOB.

4. CTPYKTYPA U COAEPXKAHUE JUCHUILIIMHBI MOAYJIS)

Ko
3aHATHSA

HaumeHoBaHMe pa3/1eJioB U TeM /BUJL
3aHATHA/

Cemectp /
Kype

Yacos

Kommneren-
117008

Jluteparypa

IIpnmeuanue

Pa3znes 1. DjeKTPOMArHUTHBIE BOJIHbI

11

O61ee BoIHOBOE ypaBHeHHe. BoHoOBOE
YpaBHEHHUE 3JIEKTPOMArHUTHOW BOJIHBI.
[Tnockast aneKTpOMarHuTHas BOJIHA.
CBs13p MTHOBEHHBIX 3HaYeHud E u H.
DHeprus 3IeKTPOMArHUTHON BOJHEI.
WmMnynbe 31eKTpOMarHuTHOW BOJIHBI.
Dddexr Jomnepa s
9JIEKTPOMAarHUTHBIX BOJNH. [1Ikana
9JIEKTPOMAarHUTHBIX BOJIH. KprBas
BuamuMocTH. [Tokazarens npesoMIeHus..
VHTEeHCHBHOCTD BOJIHBL. BUibl CBETOBBIX
BoJH. /JIex/

YK-1.1 VK-
12

JI1.3J11.4J12.2
2.3

VYerusiit ompoc

12

CBs13b MTHOBEHHBIX 3HaueHuii E n H.
DHeprust EKTPOMArHUTHON BOJIHBI.
WIMITyIbC DIIEKTPOMArHUTHOM BOJTHBL.
Mp/

OIIK-4.1
OIIK-4.3 YK
-1.1 VK-12

J1.2J12.1

Pemenue 3ama4 nmo reme
paznena

13

U3zy4enue sBneHust HHTEpHEpEHII
CBETa ¢ MoMoNIbi0 Ounpm3Mel OpeHers
/J1ab/

OIIK-4.1 YK
-1.3

J1.3J12.2
JI2.3J13.1 J13.3

3ammTa 0TIETOB 110
nabopaTopHBIM paboTam

14

DneKTpOMarHuTHbIe BOJHBI /Cp/

VK-1.3

J1.3J11.4
01092

Pa3nen 2. Uurepdepenuusi cBeTa

21

OCHOBHOH NPUHIXI
nHTep(HEPEHITMOHHBIX CXEeM. Y CIIOBHE
MakCUMyMa U MUHUMYyMa IIpH
unrepdepenimu. [lupuna
nHTEP(EPEHIIMOHHOMN MOJIOCHL.
KorepenTHOCTb. [[nHA KOT€PEHTHOCTH.
Bpewms xorepentHocTH. [lnpuna
KorepeHTHoOcTH. VIHTephepeHIIOHHbIE
cxeMbl. HTEpQepeHIrs cBeTa npH
OTPa’KEHHHU OT IUIOCKUX IIACTHHOK.
[Ipoceernenue ontuku. UaTEpdepomeTp
Maiikenscona. /JIex/

VK-1.1 VK-
12

JI1.3J11.4J12.2
2.3

VYTl onpoc

2.2

YcnoBue MakcCUMyMa 1 MUHUMYMa IpU
nraTepdepentmu. [lnpraa
HUHTEP(EPEHIIMOHHON MOJIOCHL.
HnTepdepernns cBeTa Ipu 0TpaKeHHH
OT IUTOCKUX MIacTHHOK. /IIp/

OIIK-4.1
OIIK-4.3 YK
-1.1 VK-12

J1.2J12.1

Pemrenue 3agau no reme
pa3zmena

2.3

W3yuenue sBneHust HHTEpHEPEHIINT
cBETa ¢ MoMoLIbIo Ounpusmel OpeHenst
/JTa6/

OIIK-4.1 VK
-1.3

J1.3J12.2
J12.3]13.1J13.3

3amuTa 0TYETOB O
nabopaTopHbIM paboTam

24

Wnrepdepennus ceera /Cp/

YK-1.3

J1.3711.4
0192

Pa3nen 3. Indpakuus cBera




31

Hudpaxuus ceeta. [Tpunnun [ roiirenca-
Openens. Judpaxuus OpeHens Ha
KpyTJoM oTBepcTHH. 30HBI DpeHerns.
Hudpakius Opaynrodepa. Aubpakuus
®paynrodepa Ha KpyrJIOM OTBEPCTHH.
Judpakiys oT MHOXKECTBA OTBEPCTHIA.
Hudpaxuus OpayHrodepa Ha meu.
VYcnosue MuanmMyMoB. Pacnipenenenue
WHTEHCUBHOCTH. J{udpakunoHHas
pemterka. ludpakioHHas pacxoiuMOCTh
nmyuka. JJudpakiponnas pemeTka Kak
creKTpanbHbli npubop. Judpaxuus Ha
MIPOCTPAHCTBEHHOM perierke. /JIex/

YK-1.1 VK-
12

JI1.3J11.4J12.1
2.3

VYerHbIi onpoc

3.2

Hudpaxums ceeta. 3oHb1 OpeHens.
Hudpakiuonnas pemerka. /IIp/

OINK-4.1
OIIK-4.3 YK
-1.1VK-1.2

JI1.2J12.1

Pemenue 3amay nmo reme
pasnena

3.3

Uzyuenue qudpaximu Opaynrodepa ot
onHO ey /J1ab/

OIIK-4.1 YK
-1.3

J11.3J12.2
J12.3]13.1J13.3

3ammTa 0TIETOB I10
nabopaTopHBIM paboTam

34

Hudpaxmus ceera /Cp/

YK-1.3

JI1.3J11.4
2132

Paznen 4. [loasipuszauusi cera

4.1

[omspu3zanus ceta. Buas! nonspuzanmm.
EctectBennsrii cet. [lonspuzatopsr.
Crenens nossipusanuy. 3akoH Mamoca.
[onspuzanus pu OTPAKESHAN U
npejaoMiIeHuH. JIBoiiHoe
nydenpenomienre. Cynepro3nunus
HOJIAPU30BAHHBIX BOJIH.
JBynpenomisromas miacTuHka. AHam3
HOJIIPU30BAHHOTO cBeTa. IHTepdepeHnns
MOJIIPU30BaHHBIX BOJH. McKyccTBEHHOE
JBOIHOE JTyuyenpenoMieHus. Bpamenue
HAaIpaBJIeHHs JIMHEHHOH NOJIIpHU3aIHH.
/J1ex/

VK-1.1 VK-
1.2

JI1.3J11.4J12.1
2.3

VerubIit onpoc

42

Crenens nossipusanuy. 3akoH Maioca.
TMonspu3aruys npu OTPaKEHUHU 1
npenomiteHun. /TIp/

OIIK-4.1
OIIK-4.3 YK
-1.1 VK-12

JI1.2J12.1

Pemenue 3aa4 no reme
paszmena

43

W3y4enue sBIeHUS MOJSPU3AIAN CBETa
/J1ab/

OIIK-4.1 VK
-1.3

J11.3J12.2
J12.3]13.1J13.3

3ammra OT4ETOB 110
71ab0paTOpHBIM paboTam

44

Monapuzanus ceeta /Cp/

YK-1.3

JI1.3J11.4J12.1
D192

Pa3nen 5. BzanmojeiictBue cBera ¢
BEIIECTBOM

5.1

Hucnepcus ceeta. Knaccuueckas teopus
qucnepcuu. BomHoBolt makert. I'pynmosas
ckopocTs. [lornomenue ceera. 3akoH
Byrepa. KoaddurmeHT nornomenus.
Paccesnue cBeta. 3akon Parnes.
[Monspu3zanust paccessHHOTO CBETA.
MonekynspHoe paccestaue. M3myuenue
Basunosa-Uepenkoga. /JIex/

YK-1.1 VK-
12

JI1.3J11.4J12.1
J123

VYcrHblii onpoc

5.2

Jucnepcus ceera. PaccesiHue cBera. 3akoH
Panes. Usnyuyenne BaBunosa- Uepenkosa.
Mp/

OIIK-4.1
OIIK-4.3 YK
-1.1VK-12

JI1.2J12.1

Pemrenue 3aga4 no reme
paszena

53

W3zyueHne cBONCTB J1a3epHOT0 U3ITy4eHHs
/J1a6/

OIIK-4.1 YK
-1.3

JI1.3J12.2
JI2.3]13.1J13.3

3amuTa 0TYETOB 0
nabopaTopHbIM paboTam




54

B3aumoneiictBue cBera ¢ BemectBoM /Cp/

VK-1.3

JI1.3J11.4J12.1
01092

Pa3nen 6. KBanToBbIe cBOMCTBA
3J1eKTPOMATHUTHOT0 M3/ TyYeHH S

6.1

Tennosoe uznyuyenue. IIpobaema
TEIUIOBOTO U3nyueHus. 3akoH CtedaHa-
Bonbimana. 3akon cMmenienus Buna.
®opmyna Panes-Jxunca. Dopmyna
[Tnanka. ®orospdexrt. OCHOBHBIC
3akoHOMepHOCTH QoTordpdekra. Dopmya
OiHmreina. TopM0O3HOE PEHTTEHOBCKOE
m3nydenue. Goronsl. Kopmyckymsipao-
BOJHOBOI ayamu3M. Dddext Komnrona.
Teopus 3¢pdexra Komnrona. /Jlex/

VK-1.1 VK-
12

JI1.1J11.3
J11.4J12.1 J12.3

YcrHBI onpoc

6.2

TemnoBoe uznyyenue. ®opmyna [Tnanka.
doTordpdexr. OCHOBHBIC 3aKOHOMEPHOCTH
¢doroaddexra. /TIp/

OIIK-4.1
OIIK-4.3 YK
-1.1 VK-12

JI1.2J12.1

Pemenue 3ama4 no teme
paszzena

6.3

W3ydenne 3aKk0HOB H3ITydeHUS aOCOTIOTHO
yepHoro tena /J1a6/

OIIK-4.1 YK
-1.3

J11.3J12.2
J12.3]13.1J13.2

3amuTa 0TY4ETOB 10
nabopaTopHBIM paboTam

6.4

KBanTOBEIE CBOKCTBA AIIEKTPOMArHUTHOTO
n3nyuenus /Cp/

VK-1.3

JI1.3J11.4J12.1
0192

Paznes 7. BosiHoBbIE cBOIiCTBA YacTHII.
Ypasuenne llIpenunrepa

7.1

Snepnas monens aroma. Iloctynatst bopa.
Omerter @panka-I'epma. boposckas
MoJielb aToMa Boiopoza. CrieKTpabHble
JIMHUH BOJOPOJIOTIOIOOHBIX CHCTEM.
Bonnosesle cBoiicTBa yacTuu. 'nnoresa ae-
Bpoiins. [Ipunuun HeonpeaeIeHHOCTH.
CooTHouleHus HeonpeaeneHHocTed. OnbIT
co mienbro. Pazmep aroma Bozopoza.
CocTosiHME YacTHIbl B KBAHTOBOW TEOPHUH.
VYpasuenue Illpénunrepa. CrauuoHapHbIe
cocrostHus. KBantoBanue. Yactuna B
IpsAMOYroJibHOH sime. KBaHTOBBIH
TFapMOHHYECKHH OCLHUILIATOP.
IMorennuansHble 6apbepbl. TyHHENbHBIH

s dext. Oneparopsl HPU3NUECKUX
BesnuuH. COOCTBEHHBIE COCTOSIHUSL.
KBaHnToBaHMe MOMeHTa uMItyibca. /Jlex/

VK-1.1 VK-
12

JI1.1J11.3
J11.4J12.1 J12.3

VYcTHBIH onpoc

7.2

YacTuia B psIMOYTOJIBHOH sIME.
KBaHTOBBII rapMOHUYECKHUI OCLIHILIATOP.
IMotennuansHble 6apbepbl. TyHHETbHBIH
sddexr. /TIp/

OIIK-4.1
OIIK-4.3 YK
-1.1 VK-12

JI1.2J12.1

Pemenue 3aa4 110 TeM¢E
pa3aciia

7.3

W3y4eHue 3aKOHOB BHEIITHETO
dboroaddexra /J1ad/

OIIK-4.1 YK
-1.3

J11.3J12.2
J12.3J13.1J13.2

3anmTa OTYETOB 110
nabopaTtopHbIM paboTam

74

BonHoBble cBoiicTBa yacTHLl. Y paBHEHUE
Ipenunrepa /Cp/

VYK-1.3

JI1.3J11.4J12.1
0102

Pa3nen 8. ®u3uka aroMoB




8.1

KBanToBanue aroma Bostopoaa. Kparnocts
BbIpOKaAeH!UsI. CHMBOJIBI COCTOSIHHSI.
Pacnpenenenue mioTHOCTH BEPOATHOCTH.
ITpaBuna or6opa. CruH 351€KTpOHA.
[TonHBIII MOMEHT UMITYJIbCa 3JIEKTPOHA.
ToHKas CTpYKTypa CIeKTPaJIbHBIX JIMHUH.
MexaHuueckuii MOMEHT
MHOT'O3JIEKTPOHHOTO aToMa. CiioxKeHue
YIJIOBBIX MOMEHTOB. [IpaBuia or6opa.
puamun [Taymm. [Ipasuno Xynna. 3akon
Mo3nu. MarHuTHBIE MOMEHT aToMa.
OpOuTaIbHBI MATHUTHBIA MOMEHT.
CHuHOBBIA MarHUTHBIA MOMEHT. [TonHbIi
MarHUTHBIH MOMEHT. D dekT 3eeMaHa.
O¢dexr [Namena-baka. DnexTpoHHbIH
napaMarHUTHBIA pe3oHaHc. /JIex/

YK-1.1 VK-
12

J1.1J11.3
J1.4J12.1 J12.3

VYcTHbI# onpoc

8.2

KsanroBanue aroma Bogoposa. [Tomnsrit
MOMEHT MMITyJIbca 3JeKTpoHa. ToHKas
CTPYKTYpa CIeKTpaibHbIX Tuauid.  /TIp/

OINK-4.1
OIIK-4.3 YK
-1.1VK-12

JI1.2J12.1

Pemenue 3amau nmo reme
paznena

8.3

OrmpezeneHne MoTeHIrana Bo30yKIeHus
kpunrona merogoM ®panka u I'epua /J1a6/

OIIK-4.1 YK
-1.3

J1.3J12.2
JI2.3J13.1J13.2

3ammTa 0TIETOB 110
nabopaTopHBIM paboTam

8.4

®usuka aromoB /Cp/

VK-1.3

JI1.1JI1.3
J1.4J12.1
01092

Pa3nen 9. ATomHoe siipo u
3JIeMeHTapHbIe YaCTHIIbI

9.1

Cocras siapa. XapaKTepUCTUKU aTOMHOT'O
sinpa. Pa3smepsr simep. Macca u aHeprus
CBSI3U siipa. Y AeNbHas SHEPIus CBA3U.
OCOOEHHOCTH SICPHBIX CHII. MeXaHu3M
B3aUMOJICHCTBUS HYyKJIOHOB. OCHOBHOM
3aKOH paJlMOaKTUBHOTO pacnana. Dddext
Meccbayapa. SInepHbie peakiuu. JHeprus
peaxkuuu. DHepreTHuecKas cxema sJIepHon
peakiuy. DjIeMeHTapHbIe YaCTUIIbL.
dyHIaMeHTaIbHbIE B3aUMOACHCTBHUS.
Cucrematuka QJIEMCHTAPHbBIX YaCTHILI.

/Jlex/

YK-1.1 VK-
12

J1.1J11.3
J1.4712.3

YceTHblii orpoc

9.2

Macca 1 5Heprus CBsi3u siapa. Y [esbHast
sHeprust csi3u. OCHOBHOM 3aKOH
panuoaktuBHoro pacnazaa. /IIp/

OIIK-4.1
OIIK-4.3 YK
-1.1 VK-12

JI1.2J12.1

Pemenue 3aay no reme
pas3aciia

9.3

W3ydeHue MOTIIOIEHHS TaMMa- 3Ty I€HHST
B Bewectse /J1ad/

OIIK-4.1 YK
-1.3

J11.3J12.2
J12.3J13.1 J13.2

3ammra OT4ETOB 110
71abopaTOpHBIM paboTam

9.4

ATOMHOE SIIPO  2JIEMEHTapHBIE YaCTHLIBI
/Cp/

YK-1.3

JI1.1J11.3
J1.4J12.1
01092

Paznen 10.

10.1

/Koutp.pab./

18

OIIK-4.1 YK
-1.1

JI1.1J11.3
JI1.4J12.2 J12.3

Konrponbnas pabora

10.2

/OKx3amen/

18

OIIK-4.1
OIIK-4.3 YK
-1.1VK-1.2

VK-1.3

JI1.1J11.3
JI1.4J12.2 J12.3

5. ®OH/I OIEHOYHBIX CPEJICTB

5.1. KoHTpoJ/IbHBIE BONIPOCHI M 3aJaHUS

IMpusenensr B [Tpunoxenun 1

5.2. TeMBI NHCEMEHHBIX padoT




IMpusenensr B [Tpunoxenun 1

5.3. ®oH/1 OLIEHOYHBIX CPEACTB

IMpusenensr B [Tpunoxenun 1

6. YAYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHWE JUCHHUIIJIMHBI (MOAY JIST)

6.1. PekoMeHIyeMasi TUTEpATypa

6.1.1. OcHoBHas JHTepaTypa

ABTOPEI, COCTaBUTEIN 3arnaBue W3narensctBo, rox | Komrd-Bo
JI1.1 |Hponos U. E. Kganrosas ¢usuka. OCHOBHBIE 3aKOHBI: [ydeOHOe ocobue 11t |M.: bunowm. 20
BY30B] JlaGoparopus
suanuit, 2007
JI1.2 |YeptoB A. T, 3agaqHuK 110 GU3NKe: CTEPEOTUITHOE H3AAHNE Mocksa: AnpsHC, 40
BopobreB A. A. 2016
JI1.3 |Tpodumosa T. U. Kypc dusuku: pekomenoBaHo MunHCTEpCTBOM 00pa3oBanus | Mocksa: 30
Poccuiickoii denepannu B kKayecTBe y4eOHOTO MOCOOUS IS M3natensckuii
WH)XEHEPHO-TEXHUYCCKHUX CIECIUAILHOCTEH BBICIINX YUeOHBIX  [meHTp "AkageMus",
3aBeIeHUI 2016
JI1.4 |Casennes U. B. Kypc obuieii pusuku: yued. mocodue Mocksa: Jlanb, 1
2011, DnexTpOHHBIH
pecypc
6.1.2. lonoJiHUTeIbHAS JIMTEPaTypa
ABTOpBI, COCTaBUTENN 3arnaBue WzparensctBo, ron | Komnu-Bo
JI2.1 |Hponos U. E. 3agauu no obuiel dusmke Mocksa: Jlans", 1
2016, DnexTpOHHBIH
pecypc
JI2.2 |XaBpynsik B. T. Kypc ¢usuku: YuebHoe nmocobue Mockga: OO0 1
"Hayuno-
M3aTeNbCKUN
uentp UHOPA-M",
2014, DnexTpOHHBIH
pecypc
JI2.3 |Kauu K. B. Kypc obmieii puszuku: YuebHoe nocodue Mockga: OO0 1
"KYPC", 2014,
ONEeKTPOHHBIN
pecypc
6.1.3. MeToanueckue pa3padoTku
ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, ron | Konnu-Bo
JI3.1 [MamunaE. A., lllagpua| O6paboTka pe3yIbTaToB H3MEpeHHH (r3nuecKoro npakrukyma: |Cypryt: 93
I.A. yueOHO-METOIUYECKOE TIOCOOUE IUIsl CTYICHTOB BCEX W3natenscTBo
CHeUUAILHOCTEH Cypl'V, 2007
JI3.2 |T'yprosckas P. H., JlaGopaTopHbIil IPaKTUKYM 10 KBAHTOBOH (hr3uKe: yueOHo- CypryT: 65
ITanuna T. A., METOAUYECKOE IT0COOme W3narenbckuii
Henaxosa H. A., uentp CypI'V, 2016
3aBomoBckuii A. T
JI3.3 [Ceicoen C. M.,, OnTHyeckne n3MepeHns: y4eOHO-METOJHIECKUE TOCOOHS Cypryrt: 64
3aBomoBckuii A. I'., W3narensckuii

EnbaukoB A. B.,
I'yprosckas P. H.

uentp CypI'V, 2016

6.2. IlepevyeHnb pecypcoB HH(POPMAIIMOHHO-TEIeKOMMYHUKANIMOHHOH ceTH ""MHuTepuer"

31 |Ilopram:®usuka — Buxkunenus [DnekTpoHHBIH pecype] — Pesxum noctyna: https://ru.wikipedia.org/wiki/ITopran: ®usuka
— 3ar. ¢ ’KpaHa.
32 |Encyclopedia:Physics - Scholarpedia [Dnexrponnsriii pecypc] — Pexum gocryma:

http://www.scholarpedia.org/article/Encyclopedia_of physics — 3aru. ¢ skpana.



http://www.scholarpedia.org/article/Encyclopedia_of_physics

6.3.1 IlepeyeHs MPOrpaMMHOTO OOecIIeYeHHs

6.3.1.l| IMaket oducHbx mporpamm Microsoft Office

6.3.2 IlepeyeHb HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.l| cnpaBouHble cucTeMbl: «I"apanT, «KoHCynbTaHT rocy, «KOHCYIbTaHT-peruoH»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI (MOAYJISA)

7.1

IMomemieHus A7 IPOBEACHHS JICKIIMOHHBIX, MPAKTHYSCKUX 3aHATHI YKOMIUICKTOBAHBI HEOOXOAUMO#T
CHECIMAIM3UPOBAHHON yueOHOW MeOEeIIbI0 M TEXHUUECKUMHU CPEICTBAMU IS PEIOCTaBICHHs yueOHOW nH(pOopMauu
cryzneHtam. JIabopatopHsie paboThI MPOBOAATCS B CHEIHATU3UPOBAHHBIX Ta00PaTOPHUSIX.

7.2

Jla6opaTopust ONTUKU

7.3

JlaGopaTopHbIe YCTaHOBKH:

74

» JlaboparopHusiit komruiekce JIOK-1M

7.5

» UnTepdepomerp MaiikenbcoHa

7.6

[Tpubopsl: Tenuii-HeOHOBEIE Ja3ePhl, MIIITHBOIBTMETPEL, (POTOPErHCTPaTOPEL

7.7

7.8

JlaGopaTopust KBAHTOBOU U SJEPHOM (QU3UKU

7.9

JlaGopaTopHbIe YCTaHOBKH:

7.10

® I/I3y‘ICHI/IC 3aBUCUMOCTH SHGPFCTHWCCKOI}‘I CBCTUMOCTH HArpe€Toro Teja OT TEMIICpAaTyphbl

711

*» Omnpenenenne pe3oHaHCHOTO moTeHnana merogom dpanxka u ['epra

7.12

* Uzyuenue BHemiHero Gorosddexra

7.13

* VzyueHue TemnepaTypHOi 3aBUCUMOCTH 3JIEKTPOIPOBOIHOCTH METAIIJIOB U TIOJIYIIPOBOIHHKOB

7.14

7.15

IIpubops! 1 060pyaOBaHHUE: TEIUI-HEOHOBHIN Ja3ep, OCIIILIOTrpad.




