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npotokon Ne 66 ot « 20 » 4 2018 r
JIMCT COI'NTACOBAHUA
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[{enp MUCHUIUIMHBI COCTOUT B (DOPMHUPOBAHUHU Y CTYICHTOB MPEJACTABICHUN O (PyHIaMEHTaIbHbIX
OCHOBaxX KBaHTOBOM M OINTHUYECKOM DSIEKTPOHUKU, KOTOpasi SBISAETCS BaXHBIM KOMIIOHEHTOM
npodeCcCHOHaIBHOTO OJI0Ka TIMOATOTOBKM OaKaJaBpOB 110 HANPABJICHHIO'KBAHTOBAas W ONTHYECKas
ANEKTPOHUKA".

1.2. 3agaum IMCHUIIITHHBI
—  H3y4YEHHUE U OCBOCHHE CTYJIECHTAMHU COBPEMEHHBIX IOJIXOJ0B M METOJOB, UCIOJIb3YEMBbIX IS
aHaJIM3a U OMMCAHUS SBJICHUA KBAHTOBOM U ONTHYECKON AIEKTPOHUKHU;
—  u3yudeHue 0a30BBIX MPUHIIMIIOB KBAHTOBOW U ONITUYECKON AIIEKTPOHUKH,
— H3y4YCHUE OCHOBHBIX MPHUHIUIIOB MOCTPOCHHUS M peaJu3allMi YCTPOMCTB KBAHTOBOM U
ONTHUYECKOM DIIEKTPOHUKH, PACCMOTPEHHE IMPUMEPOB KOHKPETHBIX YCTPOMCTB, TEXHOJIOTHYECKUX
MTOIXO0B K MX M3TOTOBJICHUIO M MCIIOJIh30BAHUIO B TEXHOJIOTHYECKUX TIPHIIOKCHHUSIX.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Hucnunnuna «KBanTtoBass u onrtuueckas snekrponuka» (b1.B.O1.14) otHocuTcs k Omoky 1
(BapuaTuBHAs YacCTh).

[IpenmiecTByIOUMMH ~ TUCHUIUIMHAMHU, (OPMUPYIOIIMMH  HauyajbHble 3HAHUS, SBISIOTCS:
Maremaruka, MeToabl aHaIu3a U KOHTPOJISI HAHOCTPYKTYPUPOBAHHHBIX MaTepUalioB U CUCTEM, MeTomabl
MaremaTudeckoi ¢pusnku, Ousuka.

[locnenyromumu  UCHUIIIMHAMUA — ABISAIOTCS:  OCHOBBI  ONTORNEKTPOHUKH, CeHCOpHBbIE
MUKpOcHUCTeMbI, DU3HUeCcKre OCHOBBI MUKPO- U HAHOCUCTEMHOU TEXHUKH.

3. TpeGoBaHusl K pe3yJibTaTaM O0CBOEHHUSI IMCUUTLIHHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— OIIK-5 crmocoGHOCTBIO HMCIONB30BaTh OCHOBHBIE IMPHEMBI OOpAaOOTKH M TIPEICTaBICHUS
HKCTIEPUMEHTAIBHBIX JaHHBIX;

— IIK-2 roToBHOCTBIO IPOBOAUTH SKCHEPUMEHTAIBHBIE MCCIIEI0BAaHUS IO CUHTE3y M aHAJIU3y
MarepuasoB U KOMIIOHEHTOB HAaHO- 1 MUKPOCUCTEMHOM TEXHUKH;

B pesynbrare usydeHus IMCHUIUIMHBI O0Y4atOIUNCs JOKEH:

— 3HaThb (yHJaMEHTalbHblE NMPUHIUIBI KBAaHTOBOW M ONTUYECKOH 3JIEKTPOHUKU; OCHOBHBIE
JMHEWHBbIE U HEJMHEHHbIE SBJICHHUS KBAaHTOBOM M ONTHYECKOW SJIEKTPOHUKH M METOJbl UX OMHCAHUS;
MIPUHIUIB PYHKITHOHUPOBAHUS KBAHTOBBIX M OTITOIEKTPOHHBIX MPHOOPOB U CHCTEM

— yMeThb IPHUMEHATh MaTreMaTH4yecKHe MeTOoAbl, (U3NYECKHE 3aKOHBI U BBIUYHUCIUTEIBHYIO
TEeXHUKY JAJIsl pelleHHs] MPAaKTUYECKUX 3a/ad; MPOBOIUTH M3MEpeHUs, o0pabarhiBaTh U INPEICTaBIATH
PE3YIIBTATHI;

— BJAJeTh COBPEMEHHBIMH IMOAXOJAaMHM M METOJaMU aHaiM3a U ONUCAHUS JIMHEHHBIX U
HEJIMHEHHBIX 3P PEKTOB KBAHTOBOW M ONTUYECKOH IEKTPOHUKH.

4. O0beM IMCUMIJIMHBI M BH/IbI Y4eOHOil padoThl
OOmast TpyAOEMKOCTh IUCHMIIMHBI cocTaBisieT 4.0 3aueTHBIX €IUMHUIBI U Tpe/CTaBleHa B
Tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUIITUHBI

Buapl yueOHOM AeSTENBHOCTH Bcero gacos CemecTpsl

7 cemecTp
AynuTOpHBIE 3aHATHS (BCETO) 66 66
Jlexnun 36 36
[IpakTudeckue 3aHsATUS 18 18
JlaGoparopHbie paboThI 12 12
W3 Hux B UHTEpAaKTUBHON (hopme 24 24
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CamocrosTenpHas padbota (Bcero) 42 42
[TonroToBKa K KOHTPOJBLHEIM paboTam
Odopmiterre oT4eTOB 110 JTabopaTOpHBIM paboTam 8
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 16 16
[TonroroBka K NpakTUYECKUM 3aHATUSAM, CEMUHApaM 12 12
Bcero (6e3 sx3ameHa) 108 108
[TonroToBka u caada SK3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHbie EquHuITBI 4.0 4.0
5. Conep:xaHue TUCHMILIHHBI
5.1. Pazaesnl JUCHUILIMHLI 1 BUALI 3AHATHI
Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEACHBI B Ta0uie 5.1.
Tabnuia 5.1 — Pa3nens! AMCHUTIIMHBL U BUBI 3aHATHI
Haspanus pa3aenoB AUCHUIIIAHEL R r2ue 8886 S8 n28r2=3¢s=
7 cemecTp
1 Onucanue KBaHTOBBIX aHcaMOJei 14 8 0 14 36  OIIK-5, TIK-2
2 OO0mire BOpoCkl MOCTPOCHHUS JTa3epPOB 14 6 4 14 38  OIIK-5, IIK-2
3 DieMeHTBI ONTOAIEKTPOHUKHU 8 4 8 14 34  OIIK-5,TIK-2
Hroro 3a cemecTp 36 18 12 42 108
Hroro 36 18 12 42 108
5.2. Conep:xkanue pa3aesioB IMCHUIJIMHBI (110 JEKIUSAM)
ConeprkaHue pa3ienaoB TUCIUILINAH (TI0 JIEKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabnuua 5.2 — Coneprkanue pas3/ieiaoB JUCIUILINH (10 JIEKIHSIM)
HasBanus pasenos CozeprkaHne pa3eloB UCIUILINHEL (0 JekimsaM) - 9 & 8.5 § 8
7 cemecTp
1 Onucanue kBauToBbIX  [IpuHIMIBI ycusneHus ceeta.OnucaHue KBaHTOBBIX 14 OIIK-5,
aHcamoeit aHcam0Jeil B COCTOSSHUU TETUIOBOTO PABHOBECHS U B [K-2
mpoliecce penakcanun. Marpuiia IioTHOCTH.
banancuble ypaBHEHUS.
Hroro 14
2 OGmIre BONpOCHI DneMeHTapHas Teopust pe30HaTopoB. CeneKius Mo/I. 14 OIIK-5,
MMOCTPOEHHUS JTa3EPOB PacxomumocTs myuyka KorepeHTHOCTh, OHHOPOAHOE U IK-2
HeoJHOpoAHOE yiupenre CreKTpaabHOU JTHHHUH.
TBepnorenbHbIi nazep. Pesxxumbl paboThl. ["a30BHIit
naszep
Hroro 14
3 DaeMeHThI [ImanapHbIe ONITUYECKHUE BOJTHOBOIBI. 8 OIIK-5,
OTMTORIEKTPOHUKH Knaccudukanus onTuyeckux BOITHOBOIOB. [K-2
DddexTrBHAs TOMIIMHA BOTHOBOAA. [lo0CKOBBIE
BOJIHOBOJIBI.
Hroro 8
Hroro 3a cemecTp 36

5.3. Paznesbl AMCHMILIMHBI M MEKIUCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (TMPeabL Ty IIUMHU)
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U oOecneynBaeMbIMU (NMOCJAEAYIONUMH) TUCHUNIIMHAMHA
Paznensl qUCIUTIIIMHBI M MEKIUCITUTIIMHAPHBIC CBSI3M C 00CCIICUMBAIONTUMU (MIPEABITYIIUMHA) U
obecrneunBaeMbIMH (TTOCIICAYIOMIMMHI ) TUCIUTUTMHAMY TIPEICTaBICHBI B Tabmuiie 5.3.
Tabnuna 5.3 — Pazaensl AUCIUTUIMHBL 1 MEKIUCITUTIIMHAPHBIC CBSI3U

Ne paznienoB JaHHOW NUCUUILIMHBL, IS
KOTOPBIX HEOOXOJMMO U3yUEHUE

HayuMeHOBaHME TUCIUILIMH 00€eCIeYnBaONUX U 00€CIICYMBAEMbBIX
JMCLHATUIMH
1 2 3
[IpeamecTByromMe TUCIUTLTAHBI
1 MaremaTuka + + +
2 MeTo/ibl aHaKM3a U KOHTPOJIA + +
HAaHOCTPYKTYPUPOBAHHHBIX MaT€pPUAIOB U CUCTEM
3 Merombl MaTeMaTU4eCKOi QU3HKN +
4 dusuka + + +
[Tocnenyromuye TMCUUTUIAHBI
1 OcHOBBI ONTOAIEKTPOHUKHI + +
2 CeHCOpHBIE MUKPOCHUCTEMBI +
3 ®usnvecKkre 0CHOBBI MUKPO- K HAHOCUCTEMHOMU + +

TEXHHUKU

5.4. CooTrBeTcTBHE KOMIIETEHUM I, opMHUPYyeMbIX IPH U3Yy4YeHUH TUCHUILIHHbI, 1 BU0B 3aHATHI
CooTBercTBHE KOMIMETEHUUH, (HOPMUPYEMBIX MpPH H3YyYEHUH AWCLUMILIMHBI, U BHUJIOB 3aHSITUN
IIpeJICTaBIeHO B Tabnuue 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETECHUUH, (GOPMUPYEMBIX NpPU HM3YYCHHH JUCUUIUIMHBI, U BHUJIOB
3aHATUN

Bune! 3ansatui

. . <SS . . [ .
E &8 S0 &9 O s &¢

DopMBbI KOHTPOJIS

Komrie
TEHIIU
nu
Jle
K

o
=
~

-5 + + + + KonTposnbHas pabora,
Ox3ameH, KoHcniekT
CaMOIIOITOTOBKH, 3aluTa
oruera, [IpoBepka
KOHTPOJIbHBIX pabot, OTueT
1o JiaboparopHoi padoTe,
Omnpoc Ha 3aHATHAX, TecT

ITK-2 + + + + KonTpomnpHnas pabdora,
Ok3ameH, Koncnekr
CaMOITOATOTOBKH, 3aIuTa
oryera, [IpoBepka
KOHTPOJIBHBIX pabot, OTuer
o naboparopHoii pabote,
Omnpoc Ha 3ansATHAX, Tect

6. UuTepakTBHBIC MeTOAbI U (GOPMBI OPraHU3aNUH 00yYEeHU
TexHONI0ruM UHTEPaKTUBHOTO 00yUYEHHS MPHU Pa3HbIX opMax 3aHATUHN NpUBeAeHbI B Tabnuie 6.1.
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Tabnuma 6.1 — TexHOIOrMKM UHTEPAKTUBHOTO 00YUYEHHUs IPU Pa3HbIX popMax 3aHATUI

HNuTepakTuBHbBIE HNuTtepaxr
HNHTepakTuBHBIC
Merozbl nabopaTropHbIe 3aHATHSI,  HMBHBIC Bceero, 1
MPAKTUYECKUE 3aHATHS, U
q JeKUUH, 4
7 cemecTp
[Ipe3enTanuu ¢ 10 10
UCIIOJIb30BaHUEM
CIIaliI0B ¢ 00CYKIEHUEM
Pemenune cutyaninoHHBIX 4 4 8
3az1a4
IToncKoBBIIT METOT 2
Pabora B komanzie 2 4
Hroro 3a cemectp: 4 14 24
Uroro 4 14 24
7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabnuie 7.1.
Tabmuma 7.1 — HaumeHoBanue 1a00paToOpHBIX paboT
0]
Ha3zBanus pa3zienos HaunmenoBanue 1a00paTOpHBIX pabOT g2 E8.= % e
7 cemecTp
2 O0mIme BOIpOCHI HccnenoBanue OCHOBHBIX MTapaMeETPOB 4 OIIK-5,
MOCTPOECHUS JIa3epOB MOJTYTIPOBOJAHUKOBOTO Jla3epa [K-2
Hroro
3 D1eMeHThI ITonynpoBOAHUKOBBIE JETEKTOPHI OITUYECKOTO OIIK-5,
OIITOIEKTPOHUKU U3JIy4YEHUs [K-2
Onpenenenre AEeKTPOONTHUECKUX TapaMETPOB 4
AHU3OTPOMHBIX KPUCTAJIIOB.
Hroro 8
Hroro 3a cemectp 12
8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)
HaumeHnoBaHue mpakTHYECKUX 3aHATHI (CEMUHAPOB) MIpUBEACHO B Tabmuie 8.1.
Tabnuna 8.1 — HauMmeHoBaHue NPaKTUYECKUX 3aHATHH (CEeMHHAPOB)
) f 0]
HasBanns paznenos HauMeHOBaHNe MPAKTHUECKHX 3aHATHII (ceMuHapoB) ; S £ 2. = & S
7 cemecTp
1 Onucanue KBaHTOBBIX  YpaBHeHUs MakcBeita. [1nockue cBeToBbie BOJIHBI B 8 OIIK-5,
aHcamoneit Oe3rpaHn4HbIX cpenax. OnrucaHue KBaHTOBBIX [1K-2
aHcam0Jei u mporeccoB
penakcannu. B3anMoaeicTBrue 31eKTpOMarHuTHOIO
U3ITyYEHUS C BELECTBOM
Hroro
2 O61ue BOonpocs OnTnyeckue pe3oHaropbl. XapaKTEpUCTUKH OIIK-5,
MOCTPOEHHUS JIa3epoB Ja3epHOT0 U3Iy4eHHsl. TBepAOTENbHbIE JIa3ephl. [K-2
I"a3oBbIe ma3epsl.
Hroro
3 DnemeHTbI [1nanapHble onTUYECKHE BOTHOBOABI. DJIeMEHTapHasI OIIK-5,
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ONTORICKTPOHUKHI TEOpHUS BOJHOBOJIOB. [1K-2
Hroro 4

Hroro 3a cemectp 18

9. CamocrosiTesibHasA padora
Bunasl camocrosiTenbHON paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMH TPE/ICTABICHBI B
tabmuue 9.1.
Tabnuma 9.1 — Buabl caMoCTOATENbHON paboThl, TPYAIOEMKOCTh B (HOpMUpPYEMbIe KOMIETEHIHH

Bubl caMOCTOSITETLHOM E 428 =
Haspanus paszesnon A 55532 2 DOpMBI KOHTPOJISt
paboThI © 3 E5d 2
7 cemecTp
1 Onucanue kBaHToBBIX  Iloaroroska k 6 OIIK-5, 3amuTa oTuera, KoHCIIEKT
aHcamoOJei MPaKTUYECKUM 3aHATUSIM, I1K-2 CaMOIIOATOTOBKH,
ceMuHapam KonrtponwHhas pabora,
MPOC Ha 3aHATUSIX
[IpopaboTka IeKIHMOHHOTO 6 8 poc Ha 3a 5 >
Marepuaia TYET 110 JJAOopaTopHOil
pabote, [IpoBepka
Honroroska x 2 KOHTpPOJIBHBIX pabor, Tecr,
KOHTPOJIBHBIM paboTam JK3aMeH
Hroro 14
2 O0mIme BOIpOCHI IToaroroBka k 4  OIIK-5, 3amwura otuera, KoHcrekT
MOCTPOECHUS JIa3epOB MPAKTHUECKUM 3aHATHIM, [1K-2 CaMOIIOATOTOBKH,
ceMuHapam KonrtposnpHas pabora,
[IpopaboTka JIEKITMOHHOTO 4 8npoc Ha 3agHTH’IX’ .
TYET 1 TOPHOI
Marepualia CT 10 JIabOPATOPHO
pabore, ITpoBepka
OdopmiteHne 0T4ETOB M0 4 KOHTPOJIbHBIX pabor, Tecr,
1a00paTopHBIM padboTam JK3aMeH
IToaroroBka K 2
KOHTPOJIbHBIM paboTam
Hroro 14
3 DaeMeHThI IToaroroBka K 2 OIIK-5, Koncmekr
OTITORJICKTPOHUKH MPAKTHYCCKUM 3aHATHSIM, [1K-2 CaMOIIOITOTOBKH,
ceMuHapaMm KontponwsHas padora,
MPOC Ha 3aHATHUIX
[TpopaboTka JIEKIIMOHHOTO 6 8 poc Ha 3a 5 >
MaTepHana TYET 10 1abopaTopHOit
pabore, [IpoBepka
Odopmirenne 0T4ETOB 110 4 KOHTPOJIbHBIX pabor, Tecr,
nabopaTtopHbIM paboTam JK3aMeH
[ToaroroBka x 2
KOHTPOIBHBIM paboTam
Hroro 14
Hroro 3a cemecTp 42
[ToaroroBka u crada 36 DK3aMeH
JK3aMeHa
Uroro 78
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10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JUIsl OLCHKH YCIIeBAeMOCTH 00y4aroIINXCst

11.1. baajbHble OLEHKHU IJIS 3J1eMEeHTOB KOHTPOJISI
Tabmuna 11.1 — bayuibHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJIS

. N MaxkcuMasibHBII
. MakcumanbHbIN MakcumanbHbIN
OneMeHTh! yueOHOU 0asu1 3a nepuoa Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a nepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEI[ CeMecTpa
7 cemecTp
Koncnekr 8 8 4 20
CaMOIOATOTOBKH
Kontponbhas pabota 5 5 10
Ornpoc Ha 3aHATHAX 3 6 1 10
Otuet no nabopaTopHOii 10 10 20
pabore
Tect 10 10
Hroro makcumym 3a 26 39 5 70
nepuoa
DK3aMeH 30
Hapacratommm urorom 26 65 70 100
11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 60aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH ITPE/ICTaBICH B Tabmuie 11.2.
Tabnuna 11.2 — Ilepecuer 0anioB B OLIGHKH 32 KOHTPOJIbHBIE TOUKU
baynel Ha 1aTy KOHTPOIBHOM TOYKHU Onenka
>90% ot MakcuMaabHOU cyMMbI OamioB Ha nary KT 5)
Ot 70% 1o 89% ot MakcuManabHON cymMMbl OansoB Ha jnary KT 4
Ot 60% 10 69% OT MakCUMaIbHOK CyMMBI OaiioB Ha nary KT 3
< 60% ot MakcuManbHON cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMBbI 6AJIJIOB B TPATHIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6a/IJI0B B TPAAULIMOHHYIO U MEXIYHAPOJIHYIO OLEHKY MPEACTaBIEH B TaOnuIle
11.3.

Tabnuua 11.3 — [lepecuer cymMBbl OalIoB B TPAAUIIMOHHYIO U MEXKIYHAPOIHYIO OLIEHKY

Hrorosas cymma 0anios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnuHO) (3aUTEHO) 90 - 100 A (OTAMYHO)
85-89 B (ouens xoporo)

4 (xoporo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 60 D (ynoBneTBopUTEIHHO)

3 (YIOBIETBOPUTEIHHO) (3aUTEHO) 60 - 64 E (ocpeicTaeHo)
2 (HeyOBJIETBOPUTEIHHO) (HE Huxe 60 6annos F (HeynoBneTBOpUTENBHO)
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3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITHOHHOE O0ecnieyeHrue TUCHUIINHBI

12.1. OcHoBHas aUTEpaTypa

1. KBaHTOBas u onTUYecKas MEKTpoHHKaA : yueOHoe mocooue / A. C. llanrun ; @eaepanpHoe
areHTcTBO MO oO0Opa3oBaHMIO, TOMCKHI TOCYIapCTBEHHBIH YHHMBEPCHTET CHUCTEM YIPABICHHUA W
panuosnexktponuku, Kadenpa ¢usmueckoit snekrponuku. - Tomck : TYCVYP, 2008. - 112 c. : wi. -
bubnuorp.: c. 112. - (Hannuue B 6nbmmorexke TYCVYP - 49 5k3.)

2. KsanTtoBas u ontuueckas MekTponuka [Tekcr] : yueOnuk s By3oB / A. H. [Tuxtun. - M. :
Abpuc, 2012. - 656 ¢ : ui. - bubmuorp.: ¢. 652-653. - ISBN 978-5-4372-0004-9 (manuuue B OubIMOTEKE
TYCYP - 42 5k3.)

3. BBaenenue B KBaHTOBYIO M ONTHYECKYIO JJIEKTPOHUKY: YueOHoe mocobue / bamkupos A. U.,
[Manmapos C. M. - 2012. 98 c¢. [OnekrpoHHbli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/1578 (mara o6pamenus: 02.07.2018).

12.2. lonoiHuTEILHAS IUTEPATypa

1. MaunbimeB B.A. OcHOBBI KBaHTOBOW 3JIEKTPOHUKU M JIA3€PHOM TEXHUKH: YUeOHOE mocobme
11 By30B. — M.: Beiciias mikona, 2005. - 542 c. (nanuune B 6ubnuorexe TYCVYP - 39 3k3.)

2. Bepemarun M.K., Kocsuenko JI.A., Kokun C.M. BBeneHune B ONTOIEKTPOHUKY: Y4eOHOE
rmocodue s By30B, - M.: Beicmas mkoina, 1991. — 191 c¢. (manmugue B 6ubmuoreke TYCVYP - 52 3k3.)

3. KganroBas m onTHueckas 31eKTpoHuKa: YuebHoe nocobue / [anruna JI. K. - 2012. 303 c.
[DnexTpoHHblii pecypc] - Pexum pgoctyma: http://edu.tusur.ru/publications/713 (mara oOparieHus:
02.07.2018).

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIe y4e0OHO-MeTOANYEeCKHE MOCOOU
1. HccnemoBaHune OCHOBHBIX MapaMETPOB MOJIYMPOBOJHUKOBOTO Ja3epa: Meronudeckue

yKa3zaHusi K JaboparopHoil pabore mia cryaeHToB HampaieHuit 210100.62 — DnekTpoHuka Hu
HaHOANEKTpoHUKa, 222900.62 — HaHoTexHONOrMM W MHKpOCHUCTeMHas TexHuka / bamkupo A. .,
epbuna B. B. - 2014. 20 «c. [OnekrpoHHslii pecypc] - Pexum  gocryma:

http://edu.tusur.ru/publications/3984 (nara oopamenwus: 02.07.2018).

2. I[lonynpoBOAHHMKOBBIE JIETEKTOPHI ONTHUYECKOTO W3Iy4YeHUs: MeEToquuecKue YKazaHusi K
nmabopaTtopHoil pabore misi cTyneHToB HampasieHuit 210100.62 — DnekTpoHUMKAa M HAHOAIEKTPOHUKA,
222900.62 — HaHoTexHOIOTUN M MUKpOCUCTeMHas TexHuka / bamkupos A. U., lllepbuna B. B. - 2014.
17 c. [DnexTponnsiit pecypc]| - Pexxum noctyma: http://edu.tusur.ru/publications/3985 (mara obOpareHus:
02.07.2018).

3. OmpeneneHne dEKTPOONITHIESCKAX IMAPAMETPOB aHU30TPOIHBIX KPHCTAUIOB: MeTonnveckne

yKazaHusi K JjaboparopHoil pabore misa cryneHTtoB HampaiaeHuidt 210100.62 — DnexkrpoHuka u
HaHOAIeKTpoHUKa, 222900.62 — HaHoTexHONOrMM M MHUKpocucTeMHas TexHuka / Bypumos H. W,
[Magmapos C. M. - 2014. 18 c¢. [OnekrpoHHBIM pecypc] - Pexum  pgocryna:

http://edu.tusur.ru/publications/3986 (nara obpamenus: 02.07.2018).

4. KBaHTOBass M oONTHYECKas JIIEKTPOHMKA: MeToauuecKue YKa3aHHs I10 CaMOCTOSTEIbHOU
pabGote ans crygeHtoB HampasieHuid 210100.62 — DnekTpoHHMKa W HaHOANEKTpoHHKa, 222900.62 —
Hanorexnonoruu u mukpocuctemHuasi texuuka / bamkupos A. U. - 2014. 20 ¢. [DnexkTpoHHbIH pecypce] -
Pexum noctyna: http://edu.tusur.ru/publications/3988 (nara obpamenus: 02.07.2018).

5. KganToBas u onTuYeckas EKTPOHNKA: MeToanuecKue yKa3aHus K MPaKTHYECKUM 3aHATHIM
g crygeHTtoB HampasineHud 210100.62 — DOnexTpoHMka M HAHOAIEKTpOHMKa, 222900.62 —
Hanorexnonorun m MmukpocuctemHuasi Texauka / bamkupor A. U. - 2014. 7 c. [DnexkTpoHHBINA pecypc] -
Pexxum noctyna: http://edu.tusur.ru/publications/3987 (nara obpamenus: 02.07.2018).

6. ®usuyeckre OCHOBHI KBAHTOBOW W ONTHUYECKOW 3JICKTPOHUKH: METOIMYECKHE YKa3aHHs K
npakTrueckuM 3aHatusM / [augapos C. M. - 2013. 31 c. [DnekrpoHHbIi pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/3483 (mara obpamenus: 02.07.2018).

7. KsanToBas M onTuYeckas dIEKTPOHHUKA : Y4eOHO-METOANYECKOE NTOCOOHE MO MPAKTUIECKUM
agstusim / Illamrmma JI. WM. - 2012, 228 c. [OnekrpoHHBId pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/714 (nara obpamenus: 02.07.2018).
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12.3.2. YueOHO-MeTOAMYECKHE IOCOOUS [IJIsI JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 310POBbA U
HHBAJIN/I0B

Y4eOHO-MeTOqMUeCKHUEe MaTeprabl sl CAaMOCTOSATEIbHOW U ayIUuTOPHON paboOThl 00Y4arONIXCs
U3 YHClia JIML C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbS M1 MHBAIUAOB IIPEIOCTABIAIOTCS B (popmax,
aIaTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBBS U BOCIIPUSATHUS HHPOPMAIIHH.

Jlast M1 ¢ HapylIeHUsIMH 3PeHusl:

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JLst M1 ¢ HAapYLIeHUusIMH cJIyXa:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B Tie4aTHOU (hopme.

Jliis1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-BUTaTeILHOIO annapara:

- B (hopMe 2JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TeXHHUYECKOe o0ecreyeHue TUCHUILINHBI U TpedyeMoe MPOrpaMMHoOe
o0ecreyenue

13.1. O6uue TpedoBaHNS K MATEPHATbHO-TEXHMYECKOMY M MPOrPAMMHOMY 00ecredeHn 0
AMCUMILTNHBI

13.1.1. MarepuaJibHO-TeXHHYECKOEe U POrPAMMHOe o0ecneyeHue sl JIEKINMOHHbIX 3aHATHIH
Jis mpoBeneHust 3aHATUN JIEKIMOHHOTO THIA, TPYNIOBBIX U WHIUBUIYATbHBIX KOHCYIBTAIIH,
TCKYLICTO KOHTPOJIA U HpOMe)KYTOIIHOI;'I aTTCCTAllMU UCIIOJIB3YCTCA y‘Ie6Ha$I aAyauTopusa C KOJHUYCCTBOM
MOCa/IOYHBIX MecT He MeHee 22-24, 00opyaoBaHHas JOCKOHM U cTaHIapTHOU yueOHOM Mebenbio. MMerorces
JIEMOHCTPAIIMOHHOE 000pynOBaHWE M Y4eOHO-HAIISAHBIE TOCOOMS, 00ECIIeYMBAIONINE TEMAaTHYECKUE
WUTIOCTPAIUH 110 JICKIIMOHHBIM pa3zesiaM AUCHUTUIHHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecneyeHue JIJisl NPAKTUYeCKUX 3aHA Tl

YyebOnas 1aboparopus

ydeOHasi ayIuTOpHs IS TPOBENSHUS 3aHATHH MPAKTUYECKOTO THIA, y4eOHas ayauTopus s
IIPOBENICHUS 3aHATUH 1a00OpaTOPHOrO THIA, OMELIEHHE Ul KypCOBOIO MPOEKTUPOBAHUS (BBIMOIHEHUS
KYpPCOBBIX pa0oT), TOMEIIEHHUE [T TPOBEICHUS TPYIIIOBBIX W WHAWBUIYAIBHBIX KOHCYIBTAIHI

634034, Tomckas obmacte, . Tomck, Bepmununa ynuna, a. 74, 110 aya.

Onucanue uMmeroIerocs 000pya0BaHus:

- JIaGoparopHble cTeHbl (6 1IT.);

- U3smepuTenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontnyeckas ckambst OCK-4;

- [Tomemmenue 1t XxpaHeHUs yueOHOro 000pyIOBaHHUS;

- Kommnekt cnenuanusnpoBaHHoN yueOHON Mebeny;

- Pabouee mMecTo mpenogaBarelis.

[TporpammHoe obecrieueHne He TpeOyeTcs.

13.1.3. Marepua/jibHO-TEXHHYECKOE H IPOrPaMMHoe obecriedyeHne 1JIsl J1adopaTopHbIX pador
VYyeOHnas naboparopus
yueOHasi ayIuTOpHs JUIs TPOBEICHUS 3aHATUH JIaOOPaTOPHOTO TUIIA
634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuma, 1. 74, 111 ay.
Onucanue uMeroerocs 000py10BaHuUs:
- Y4eOnblii creny «OnTukay (2 mr.);
- Octuutorpad C 1-93;

- Ucrounuk nurtanus TB-1,
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- Uctounuk nurauus b5-43;

- I'eneparop ummynbcoB I'5-54 (3 mit.);

- I'eneparop ummnynscos ['5-56;

- Bomermerp B7-78/1;

- Mynstumerp FLUKE 8845A;

- Ocummorpag TEKTRONIX TDS 2012C;

- Ucrounuk nmuranusa Mastech HY 3002D-2;

- JJabopatopHbie cTeHIbl: «DnekTpoonTudeckuit 3pdexr» (2 mr.), «Da30BbIil MOPTPETY;
- Komnbrotep (2 mit.);

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOe;
- Pabouee mecTo mpenogaBares.

[IporpammHoe obecrieueHue:

— Microsoft Windows

— OpenOffice

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecredyeHue IJIsl CAMOCTOSITeIbHOM padoThl
Jiiss caMOCTOATENbHON pabOThl MCHONB3YIOTCS y4eOHbIE ayAIMTOPUH (KOMIIBIOTEPHBIE KJIAcChl),
PacIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlernna npocriekT, 1. 40, 233 ay.;
- 634045, Tomckast o6nacTb, I. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6nacTs, I. Tomck, Bepimmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Bepmauna ynuia, 1. 74, 207 ayn.

CocraB 000pyn0OBaHuUsA:

- yueOHas mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMIIBIOTEPHI IMOJKIIOUEHBI K ceTH «MHTepHEeT» W 00eCleunBaroT JOCTYI B 3JIEKTPOHHYIO
MH()OPMALMOHHO-00pa30BaTENIbHYIO CPEely YHUBEPCHUTETA.

[TepedyeHp MPOrpaMMHOTO OOECTIICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ans Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuabHoO-TeXHHYecKoe o0ecnedeHre THCIMIIIMHBI VIS JIMI ¢ OFPAHMYeHHBIMH
BO3MO’KHOCTSIMM 310POBbSI U HHBAJIU/10B

OcBoeHME NUCHUIUIMHBI JINIAMU C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMM 310pPOBbS W WHBaJIUIaMU
OCYILECTBIIIECTCS C UCTIOIB30BaHUEM CPEACTB 00y4eHHs OOIIEro U CHEUaIbHOIO HA3HAYEHUSI.

[Tpu 3aHATHSAX ¢ OOydYarOIIMMHUCSA € HAPYLIEHHSIMH CJIyXa MPEeJyCMOTPEHO MCIOIb30BAHUE
3BYKOYCHUJIMBAIOIIEH anmaparypbl, MYIbTUMEAUMHBIX CpPEACTB W JPYIHMX TEXHUYECKUX CPEICTB
npuema/mepenadn ydeOHOW HMHGpOpPMALUMU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI NpernoiaBaHUs
U1 00y4aroIMXCsl ¢ MHBAIMIHOCTBIO, MIOPTAaTUBHOM MHAYKLIIMOHHOW CHUCTEMbl. YueOHas ayAuTOpHus, B
KOTOpPOW 3aHMMAIOTCSl OOyyaroliuecs C HapylleHHeM cilyXa, 00OpyloBaHAa KOMIBIOTEPHOM TEXHUKOH,
ayIMOTEXHUKOM, BUIECOTEXHUKOU, IEKTPOHHOMN JOCKOH, MYIBTUMEINHHON CUCTEMOI.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PeHUSIMM TIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JIEKIMOHHBIX U YY€OHBIX ayAUTOPUSIX BO3MOKHOCTH ITPOCMOTPA YAAJIEHHBIX 00BEKTOB (HalpUMep, TeKCTa
Ha JIOCKE WM Claiifia Ha 9KpaHe) IMpU MOMOIIH BUACOYBEINUUTENEH 111 KOM(POPTHOTO MPOCMOTpA.

[Ipu 3aHATHAX ¢ OOyYalOIIMMHUCA € HApPYLIEHMSIMM OIOPHO-IBMIaTeJIbHOIO ammapara
UCTOJB3YIOTCSl aJbTEPHATUBHBIE YCTPOMCTBA BBOJA HMH(OpPMAIMM U JpPYrHe TEXHUUYECKUE CPelCTBa
npuema/nepenayd yueOHOM HMHQPOpMAalMKU B JOCTYNHBIX (hopMax, MOOMIBHON CUCTeMBbl OOy4YeHHs AJis
JIOZIEN ¢ MTHBAJIMHOCTBIO.
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14. OueHouyHble MaTepUAJIbl U METOANYECKHE PEKOMEHJAIUM 110 OPraHU3aIUM U3yYeHHs
AUCHUTLIUHBI

14.1. Coagep:kaHue OLEHOYHBIX MATEPHAJTOB U METOAUYECKHE PEKOMEeHIAIM U

Jlns oueHku creneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHUS 3aKPEIJICHHBIX 32 TUCIUILINHOM
KOMIIETEHIIUH UCIIOJIb3YIOTCS OLICHOUYHbIE MaTepUaJIbl B COCTaBE:

14.1.1. TecToBbI€e 3a71aHuA

1. OgHOMEpHOE BOJTHOBOE YpaBHEHHE IS 0%E O’E
HaNpsHKEHHOCTH 3JIEKTPUIECKOTO OIS o Hogp T 0
uMeeT BUJ 2E oE

— —gu—=0;
ot M
E 1,z
— ——V’E=0
&
- OE
V’E —¢cu e 0;
2. B anekTpoMarHuTHON BOJTHE H,=E,;

BEJIMYMHBI HANTPSHKEHHOCTEH H =W-E_;

ANIEKTPUYECKOTO U MAarHUTHOTO MOJIeH E

CBSI3aHBI YPABHECHHUEM H,= Wm;

H, = [E,dw

3. Oneparop A HasbiBaercs
CaMOCOMPSKEHHBIM ()PMUTOBBIM), €CITH
JUTS JTFOOBIX MBYX (YHKIUN U 1 V

A(au+ayv)=aAu+a,A;

I V' AudV = .[ uA'vdV;

Iu:vmdv =0 (m=n);

Iu:vmdv =1 (m=n).

4. Oneparop A s MIPOU3BOJIBHOM
MIPEICTABICHUHU SIBJISIETCS MaTPHULIEH,
AJIEMEHT KOTOPOU OTpeemsieTcs
BBIPAXKEHHUEM

A = [ (X (x)

A, = [ v B x;

A =<y |Aly >;

Ann = Z\Nk a'I:nakm '
k

5. CooTHoIIEHHE HACETIEHHOCTH
ypoaeit (N1 u Ny), st cpepl,
HaXOJIAIIENCSI B COCTOSTHUH
TEPMOMHAMUYECKOTO PABHOBECHSI

m:&exp{_ Ez—El}
g1 092 KT

Ny =Mexp E,-E

(ypoBeHb «1» — HIKHUH U «2)» — BEpXHHUIA): g1 O, kT
N, N, E,+E
R S _exp S
% 9 kT
a:N; =9g,N,

6. BeposTHOCTH CIIOHTAHHOTO v
n3ny4deHus (kodpunueHT DHIITEHA Vv
A1) 3aBHCUT OT 4acTOTHI IEpexoa v Kak: v

HC 3aBUCHUT OT V
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7. B ancambie yacTuIl ¢ 1Byms
YPOBHSIMU SHEPruu (epBOHAYATBHO
HaXOOAIIHUMCS B COCTOSHUN
TEPMOIMHAMUYECKOTO PABHOBECHS ), IPU
ONTHYECKON HAKaYKe HHBEPCHIO
HaceJIEHHOCTEH:

MOXHO CO31aTh IIPpHU MaJIbIX
IJIOTHOCTAX SHCPTUU HAKAYKU P

MOYHO CO3/1aTh MpH OOJIBIINX p

MOXXHO CO31aThb ITPpH JIFOOBIX P

CO30aTb HCBO3MOXKXHO B ITPUHIUIIC

8. YcioBue yCcTOMYNMBOCTH
OTKPBITOTO ONTUYECKOTO PE30HATOPA
JUTHHOM L ¢ pannycamu KpUBU3HBI 3epKajl
L ury.

0< 1—L 1—L <1
] I

0< 1—L 1—L <1
n p)

L<r1, L<|’2

L>rq, L>1

9. CooTHOMIICHNE MEXKTY
paanycaMu KpUBU3HBI CPepUIECKUX
BOTHYTBIX 3€pKaJl (I'1 U ') ¥ pacCTOSTHUEM
Mexay HuMH L (anuHa pesonaropa) ans
NONYKOHPOKANIbHO20 PE30HATOPA!

= o0, rn=2L

rn=oo,1,=L
r=r,=L
n=r,=2L

10. A66pesuarypa TEM
0003HaYaeT:

IIPOJOJIBHYIO JJIEKTPOMArHUTHYIO
BOJIHY

MIOIIEPEYHYIO JIIEKTPOMArHUTHYIO
BOJIHY

IIPpOJOJIBHYIO MOAY PE€30HATOPA

MOTIEPEYHYI0 MOy Pe30HaTOpa

11. MexaumnsmoM Hakauku B He-Ne
Jlazepe SBISACTCS:

mporecc nepeaadu SHePTun U
3apsia ot He' aromy Ne

IpoLeCC nepenadn sHeprun ot Hem
aromy Ne

BO30YyK/I€HUE aTOMOB HEOHA
IEKTPOHHBIM yIApOM

TTIOITIOMICHUEC KBAHTOB CBCTA

12. Peakuus nepenadu
BO30YXK/ICHUS, TPUBOAAIIAS K HAKAUKe
nazepHoro nepexoaa B CO2-Np-He nazepe,

e+ CO; —» e+ CO*

N,* + CO; — N, + CO*

He* + CO; — He + CO*

3aMUCHIBACTCS CIEAYIOIINM 00pa3oMm: C*+02 — COy*
13. Tun nazepHoro nepexona B CO; AJIEKTPOHHBIN
J1aszepe: KoJIeOaTeIbHO-BpaaTeIbHbIN
Mexny yposasimu CTC

(CBepXTOHKO# CTPYKTYpHI aTOMA)

Mexay ypoBHsIMU TC (TOHKOM
CTPYKTYpPHI aToMa)

14. Tun nazepHoro nepexona B He-
Ne nazepe:

IEKTPOHHBIN

KoJiebaTenbHO-BpallaTeIbHbIH

Mexnay ypoasimu CTC
(CBepXTOHKO# CTPYKTYpBI aTOMA)
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Mexay ypoBHsiMu TC (ToHKOM

CTPYKTYPBI aTOMa)

15. Py6uuoBsiii (Al,03:Cr'*) nasep
paboTaer 1o cieayroIeii cxeme:

2-X YpPOBHEBOM

3-X ypOBHEBOU

4-X ypoBHEBOM

5-U ypOBHEBOM

16. HeonqnmoBslii (I/IAF:Nd3+)
na3ep paboTaeT 1Mo CIEAYIONICH CXeMe:

2-X YpPOBHEBOM

3-X ypOBHEBOU

4-X ypoBHEBOM

5-U ypOBHEBOM

17. Ecniu 0603HauuTh yepe3 AEg,
AE3, u AE IupUHY BaJIGHTHOM 30HBI,
3aIpeLIeHHON 30HbI ¥ 30HbI IPOBOAUMOCTH
MOJYIIPOBOJAHKUKA COOTBETCTBEHHO, TO
4aCcTOTa U3JIy4EHHsI [10JyIIPOBOJHUKOBOIO
Ja3epa Oyner:

Vs~ AEB/ h

Vs~ AEn/h

Vs~ AE3/h

Vs~ (AEH+ AEB)/h

18. /lnuHa BONIHBI A U3Ty4YEHUS, 1=2,12 MKM
IIOJIy4YE€HHOTO TP OTHOKPATHOM YABOECHUU 24=1,06 Mmxm
OCHOBHOM yacTtoThl MAT™: Nd3+—nasepa 4=0,53 MkM
(4=1,06 mxm™m) paBHa: 0,265 MM

19. B rutanapHOM BOJTHOBOJIE E, H,,H,
BOJIHOBOJIHBIH CJIOW OTpaHUYEH B/IOJIb H EE
ocH X ¥ uMmeer toinuny h. s TE — e
MO/Ibl 3TOTO BOJTHOBOJA OTIMYHBI OT HYJIS B, E.H,
KOMIIOHEHTBI H,,H,,E,

20. B ruranapHOM BOJTHOBOJIE E,.H H,
BOJTHOBOJIHBIH CIIOW OTpaHUYEH B/IOJb H EE
ocH X ¥ uMeer tonmuny h. g TM — X
MO/IbI 3TOTO BOJTHOBOJA OTIMYHBI OT HYJS E,.E.H,
KOMITOHEHTBI H, H,E,

14.1.2. Dx3aMeHALIMOHHbIE BONIPOCHI

[Tpunuun ycunenuss MU

VYpaBHenus Makcseina B quddepeHnmanbHoi popme. MarepuanbHble ypaBHEHUS
OpHomepHoe BoIHOBOE ypaBHeHuE. [Imockue ckansipHble BOJIHBL. ["TapMOHHYECKHE BOJIHBI

IInockas BOJIHA, paClIpOCTpaHAOIIAAC B IIPONU3BOJIbHOM HAIIPABJICHUN

OM 1UI0CKHE BOJIHEI
[Tonsipu3arus MIOCKUX BOJH

3akoH coxpaHeHus sHeprun. Bekrop [loliHTrHTa

BonnoBoii nmaker. I pynmnosast CKOpOCTb

[IpencraBnenns ¢pyHkimu coctossaus. Bektop cocrostausi. COBEKTOP COCTOSTHUSA
Orneparopsl B MPOU3BOIBLHOM MPEACTaBICHUN

Onpenenenue cpeaHnx BenuuuH. OnpeneseHne TOYHOTO PEMICHHS (U3HIECKON BETUIHMHBI
Yucterit ancam6mb. CMerianablii aHcamO1b. MaTpuiia TIOTHOCTH.

CBoiicTBa MaTpPUIIbI TUIOTHOCTH.

YpaBHEHUSI IBUKEHUS I MATPHULIBI INIOTHOCTH
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TepmocTaTupoBaHHbIM aHCAMOJIb B COCTOSHUM TEPMOJMHAMUYECKOTO PABHOBECHS

Onucanue penakcanuu

OO1ee ypaBHEHHE JJIs1 MATPULBI TUIOTHOCTH

JByXypoBHEBasi cucTemMa aroMOB BO BHeIIHeM Tosie. OCHOBHBIE ypaBHEHHsS. BeposiTHOCTH
MHIYLIUPOBAaHHBIX IEPEXO/I0B

JIByxypoBHEBasi cHUCTEMa aTOMOB BO BHEIIHeM mnojie. AHanu3 ypaBHeHuil. Kpusas JlopeHia.
Cnaboe nosne. CuibHOE mosie

CrnoHTaHHbIE IEPEXO/BI

banancusle ypaBHEHUSA

DneMeHTapHas TEOpUsl OTKPBITBIX ONTUYECKUX pe30HaTopoB. lIpogoneHbie moasbl. Ilonepeunsie
MOJIbI

JoGpoTHOCTH pe3oHaropa

BonHoBast Teopusi OTKPBITBIX PE30HATOPOB

Knaccudukanust OTKphITHIX PE30HATOPOB

Cenexuus TUTIOB KOJICOAHHUH B ONTUYECKOM PE30HATOPE

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTD Ja3€PHOT0 U3ITyYEHUs

PacxogumocTs nasepHsbIX MydkoB. DOKYCHPOBKA J1a3€pHBIX Jyden

EcTtecTBeHHAas IMpUHA CHIEKTPAJIbHBIX JIMHUN.

OpHopoaHOE YyHIMPEHUE CIEKTPaIbHbIX JIUHUNA. HeonHOpoaHOE ylpeHre CeKTPpalbHbIX JIUHAN

Cxembl (YHKIIMOHUPOBAHUS TBEPAOTEIBHBIX J1a3€POB

CucreMbl HaKauKi TBEPAOTENIbHBIX Ja3€pOB

banaHcHble ypaBHEHUS U PEKUM HETIPEPBIBHOW reHEpALIT

Pexum cBoOOHOM reHepanuu

Jlazepsl ¢ MopynsLuei J0OpoTHOCTH pe3oHaTopa. CHHXPOHU3AIHMS TPOJOIBHBIX MO U TeHEpaIus
YABTPAKOPOTKUX UMITYJIbCOB

Oco0OeHHOCTH Ta30B KaK aKTUBHOTO BeIIeCTBAa JJs Jla3epoB MexaHU3Mbl BO30YXKIECHUS
ra3opaspsHbIX JIa3epOB

AToMmapHbIN rerii-HEOHOBBIH Jiazep

MonexynsipHbIii 1a3ep Ha YIJIEKUCIIOM ra3e

Knaccudukarus Moji ONTHYECKUX BOJIHOBOJIOB

BostHOBOIHBIE MOIBI TOHKOIUIEHOYHOTO BOJIHOBO/IA. D(PPEKTUBHAS TONIIMHA BOJTHOBOIA

['panueHTHBIE TUTAaHAPHBIE BOJTHOBOJIBI

BonHoBbIe ypaBHEHHUS ISl IJIEHOYHBIX BOJIHOBOJIOB

Mozb! TOHKOIIJIEHOYHOTO BOJTHOBO/IA IO AIEKTPOMArHUTHON TEOPUU

CaoiicTBa MO TOHKOIUIEHOUYHOT'O BOJIHOBOJIA

BonHoBbIE€ ypaBHEHUS U1l TPAAMEHTHBIX IUIAaHAPHBIX BOJTHOBOJOB

14.1.3. TeMmbl KOHTPOJILHBIX PadOT
s TepMoOCTaTMpOBaHHOTO aHCamOJsl, HAXOJSIIETOCs B COCTOSHUU pEJaKCalluM, 3alMIInuTe
yYpaBHEHHE, OIHCHIBAIOIIEE HBOJIOLHMI0 HEAMArOHAJBHOTO JJIeMEHTa p,(t) W Haiinute ero oOiiee

pelieHue.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

[IpuHUMIIBI yCUTIEHUS CBETA.

Onucanue KBAHTOBBIX aHcaMOJell B COCTOSIHMM TEIJIOBOTO pAaBHOBECHS U B IIpolecce
penakcanuu. Marpuia mnotTHocTH. banancHble ypaBHEHUS.

OnemeHtapHas Teopusi pe3oHaropoB. Cenekius moxa. Pacxomumocts myuka KorepeHTHOCTD,
OJTHOPOJHOE M HeoaHOopoAHoe yimupeHue CrnekTpalbHOW IMHUM. TBepAOTENbHBIN Jazep. Pexumbl
paboThl. ["a30BbIit J1a3ep

[TnanapHble onTUyeckue BOTHOBOABI. Kitaccudukanus ONTHUYECKUX BOJTHOBOMOB. D¢ deKTHBHAS
TOJIIIMHA BOJIHOBOAA. [1010CKOBBIE BOTHOBO/IBI.

14.1.5. Bonpocbl Ha caMONIOATOTOBKY
[Tpunuun ycunenus MU
VYpaBHenus Makcpesia B nuddepennuanbioil popme. MarepuaibHble ypaBHEHHS
OpHomepHOE BOIHOBOE ypaBHeHUE. [Iimockue ckansipHble BOJIHBL. ["TapMOHHYECKHE BOJIHBI
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ITnockas BoHA, paclpoCTPaHSIOMIAsACA B IPOM3BOJIBHOM HAlpaBICHUN

OM mnockue BOJIHBI

[Tonsipu3anus MWIOCKUX BOJIH

3akoH coxpaHeHus sHepruu. Bexrop [loitHTuHra

BonnoBoii nmaker. I pynmnosasi CKOpOCTh

VYKaxXuTe quarna3zoHbl AJIUH BOJH YAbTPaduoIeTOBOr0, BUIMMOTO U HH(ppaKpac-
HOT'O JMala30HOB ONTUYECKOTO U3TyUYEHHUS.

Ha3oBuTe OCHOBHBIE CBETOBBIE M SHEPIETUUECKUE XapPAKTEPUCTUKHU ONITUYECKOTO
U3ITy4EHHUS.

OxapakTepu3yiTe OCHOBHBIE TUIIbI IEPEXOIOB MEXKAY IHEPIETUYECKUMU YPOB-
HSIMU B KBAHTOBOW CHUCTEME U HA30BUTE BU/IbI BBIHYKJCHHBIX I1EPEXO/IOB.
Hanumure ycioBre HHBEPCHOHHOM HACEIEHHOCTH U MPOBEANUTE KIacCUPUKAIIIO
METOZI0B SHEPTETUUECKON HAKAYKU aKTUBHBIX CPEE.

O0bsacHUTE pabOTy ONTHUYECKOTO PE30HATOPA M HAMMUIIUTE YCIOBUE CaMOBO30Y-
KACHUS Ja3epa.

[IpuBenuTe CTPYKTYPHYIO CXEMY Jla3epa, 00bsICHUTE Ha3HAYCHHE AIEMEHTOB U
IIPUBEIUTE OCHOBHBIE ONTHUUECKUE U AIIEKTPUUECKHUE ITapaMETPBI JIa3€POB.
OObsacHUTE NPUHIUT padOTHI TBEPAOTENLHOTO PYOMHOBOTO Jla3epa, YKaXKUTE €ro
OCHOBHBIE ITapaMETPBI.

[TpuBenuTe HEpreTudecKyro nuarpammy razoBoro He-Ne nazepa u 00bsicHUTE
NPUHIAI €r0 paboTEhI.

O0bsacHuTe NpUHIUT padoThl MosiekynsipHoro CO2 - na3epa u HOHHOTO JIa3epOB,
HA30BHUTE MX OCHOBHBIE MMAPAMETPHI U 00IACTH UCIIOIH30BAHUSI.

14.1.6. Tembl J1aOOPATOPHBIX Pad0OT
HccnenoBanre OCHOBHBIX IMapaMeTPOB MOIYIIPOBOIHUKOBOIO Jia3epa
HOJIYHpOBOZIHI/IKOBI)IC JACTCKTOPHBI OIITUYCCKOTO U3JTYYCHHA
OrnpezenieHne 3MEeKTPOONTHYECKHUX [TapaMETPOB AHU30TPOITHBIX KPUCTAILIOB.

14.2. TpeGoBaHusl K OLIEHOYHBIM MAaTepUAaJIaM ISl JTUI[ C OTPAHUYEHHBIMHM BO3MOKHOCTAMM
310POBbS M HHBAJH/I0B
Hnst 5nui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH  37I0POBbSI M WHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHBIE MaTepHalibl, IepeuyeHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabnuna 14 — JlonmonHUTETbHBIE MaTepUalbl OIICHUBAHUS IS JIMI[ C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3J10POBbSI 1 HHBAJIUI0B

Kareropun Buipl 1OMONMHUTENBHBIX OLIEHOUHBIX @DopMBI KOHTPOJIS U OLIEHKU
00y4aroIuXxcs MarepuasoB pe3yabTaToB 00yUEHUs

TecTbl, MMCbMEHHBIE CAMOCTOSTENbHbBIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

C HapymeHusaMu
cryxa

[MpenmytecTBEHHO MUCHMEHHAS
poBepKa

C napymenusimu | CobecefoBaHue 1Mo BOIpocaMm K 3a4eTy, [IpeuMyInecTBeHHO yCTHas MpoOBEpKa

3peHus OIPOC MO TEPMUHAM (MHIMBHTyaIbHO)
C HapymeHusaMu Pemenue nucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTpPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyIiecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITENIbHbIE pabOThI, BOIIPOCHI K METOJaMH
anmnapara 3a4eTy
C orpannuenusMu o  TecTel, TUCBMEHHBIE CAMOCTOSITENBHBIE [IpenmymecTBEHHO IPOBEPKa
o01IeMeTUIITHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOZaMH UCXOJI U3 COCTOSHUS
MIOKa3aHUsIM KOHTpPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl ~ 00YYaloIerocs Ha MOMEHT IPOBEPKU

14.3. Meroguyeckne peKOMEHAALMH 110 OLIEHOYHBbIM MaTepHaIaM /sl JIML C OTPAHNYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B
JIig nun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbSl M HMHBAJIMJOB IIPEyCMaTpUBAETCS
nocTynHas popma Mpe1oCTaBIeHUs 3a/JaHui OLIEHOYHBIX CPEICTB, & UMEHHO:
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- B IleyatHoi (opme;

- B TIe4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B ()OopMeE NIEKTPOHHOTO JIOKYMEHTA;

- METOZIOM YTEHHSI ACCHCTEHTOM 3aJ[aHUs BCIIYX;

- IPEeOCTaBICHHE 33JaHUs C HCIIOIb30BAaHUEM CYpPJIOTIEPEBO/A.

JIunam ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/10POBbSl M MHBAIMIAM YBEIMYHMBACTCS BpEeMs Ha
MOAITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. J[is Takux o0Oy4aroumuxcs MpeaycMaTpHBaeTCs
nocTynHas popma MpesaoCTaBICHUS OTBETOB HA 33/1aHUs, @ UMEHHO:

- MUCHhMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa oueHMBaHUS pE3yNbTaTOB OOY4YEHUS JHMII C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsSI ¥ MHBAJIWIOB 10 JUCIMIUIMHE TPEIyCMaTpUBAET MPEAOCTaBlIcHUEe MH(MopManuu B (Gopmax,
aJlalITUPOBAHHBIX K OTPAaHUYECHUSM UX 370POBbS ¥ BOCTIPHATHUS HH(POPMAIHH:

J1J1s1 JIMI ¢ HAPYIIEHUSIMH 3PEeHMsI:

- B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpME YBETUUCHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJTyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

J1J1s1 JIMIL ¢ HAPYIIEHUsIMH OTIOPHO-IBUTaTeILHOTO anmnapara:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

[lpu HEOOXOAMMOCTH JUIS JIAI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3[0POBbSI M HHBAJIUIOB
Ipoleaypa OLIEHUBAHUS PE3YIIBTaTOB 00YUYEHUS] MOXKET IIPOBOJUTHCS B HECKOJIBKO JTAIlOB.
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