MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

FATYCYP [ e
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

|Oxy RS HT NOAMHCAR JAEKTEOHMDE N0k

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S [TPOT'PAMMA JNCHUITJIMHD
BakyymHasi M ni1a3MeHHAs 3JIeKTPOHMKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®opma oOyuyeHUs: 3a04Has (B TOM 4YMcJe ¢ NMPUMeHEHHMeM IMCTAHIMOHHBIX 00pa30BaTeJbHBIX
TEXHOJIOTHil)

®akynbreT: @10, PakyJabTeT IMCTAHIIUOHHOTO 00yYeHU S

Kagenpa: IIp3, Kadeapa npombliieHHOi 3JIeKTPOHUKH

Kypc: 3

Cemectp: 5

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 5 cemecTp Bcero Enununner
1 CamocrosTenbHas paboTa 1ol pyKoBOJCTBOM 12 12 4acoB
MIPEeToiaBaTes
2 JlaGoparopHble pabOThI 4 4 4acoB
3 KoHTponb camocTosATensHO#M paboThI 4 4 4acoB
4 Bcero koHTakTHO pabOTHI 20 20 4acoB
5 CamocTosiTenbHas paboTa 120 120 4acoB
6 Bcero (06e3 sx3amena) 140 140 4acoB
7 IToaroroBka u cnada 3avera 4 4 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 3.E.

KonTponbHbIe paboThI: 5 cemecTp - 2
JuddepeHurpoBaHHbIi 3a4eT: 5 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 ropma, mpOTOKOI
Ne .

Pa3zpaboTunku:

noueHt kap. TOO 10. B. Mopo3zoBa

noreHT kag. OO A.U. Axcenon

3aBeayromumii odecreunBaronieii kad.
oIl C. M. llangapos

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan ®J10 . I1. Yepkammna
3aBenyromnuii BeITycKaroIen kag.

IIp> C. I'. Muxasb4eHKO
OKCIEPTHI:

JlonieHT Kadenpbl TEXHOJIOTUH 3J1eK-
TpoHHOTO 00yueHus (T30) 1O. B. Mopo3oBa

[Ipodeccop xadenpsl FMEKTPOHHBIX
nipudopos (II1) JI. H. Opnukos

CornacosaHa Ha noprane Ne 41588 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enpr0 MTUCHUTITMHBI SBISETCS (POPMUPOBAHNE HAYYHON OCHOBBI JIJI OCO3HAHHOTO U IIEJICHANPaB-
JICHHOTO UCTIOJIb30BAHMSI MOYYESHHBIX 3HAHUN TIPH SKCIUTyaTalllK SJIE€MEHTOB, IPUOOPOB U yCTPOMCTB Ba-
KYYMHOM U TJIA3MEHHOU AJIEKTPOHUKH, a TAKKE MPOSKTUPOBAHUS AJICKTPOHHBIX CXEM Ha UX OCHOBE.

1.2. 3amaum AMCHUIIIMHBI
— 3ajaveil JUCHMILIAHBI IBIAETCS (POPMUPOBAHUE Y CTYJACHTOB CHCTEMbI 3HAHUI B 00JIACTH (PH-
3UKH pabOThl BAaKyyMHBIX M TUIA3MEHHBIX MPUOOPOB U YCTPOUCTB, CIIOCOOHOCTH CTPOUTH MPOCTEHIITNE
bu3nyecKkrue ¥ MaTeMaTHYECKHUE MOJICIM BaKyyMHBIX M IUTa3MEHHBIX HPHOOPOB, MPHUMEHSATH (HU3HKO-
MaTeMaTHYeCKUI anmapar JJis pacyeTa U MOJITUPOBaHUS (PH3UIECKUX MPOIIECCOB, MPOTEKAIOIINX B HUX.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Jucuumuinna «BakyymHas u mia3meHHas 3iekrponukay (b1.B.O/1.13) otHocurcs k 6ioky 1 (Ba-
pUaTUBHASI YaCTbh).
[TpenmecTBYOIMKUMHU AUCHUIIMHAMY, (POPMUPYIOIIMMHU HavyajlbHbIE 3HaHMS, ABIAIOTCA: Marema-
THKa, Marepuaisl JIEKTPOHHON TEXHUKH, MUKpO2IeKTpoHNKa, DU3nKa.
[Tocnenyromumn AMCUUIIIMHAMY ABIIstOTCA: HaHO2eKTpoHUKa.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-1 criocoOHOCTBIO CTPOUTH MpOocTeNlINe (PU3NUECKHE U MaTEMaTHUYECKHE MOJIEIH MpHOo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHM U HAHORJIEKTPOHUKH Pa3IMYHOr0 (hYHKIIMOHAJIHHOTO
HA3HA4YEHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHHIE POrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIEIIHN -
pOBaHUs;

— TIK-2 cnocoOHOCTBIO apryMEHTHUPOBAHHO BBIOMpATh U PEATU30BBIBATh HA MPAKTUKE dPPek-
TUBHYIO METOJIMKY 3KCIIEPUMEHTAILHOTO UCCIIEIOBAaHUS [TAPAMETPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKH U HAHORJIEKTPOHUKH PA3IMYHOTO (DYHKIIMOHAIBHOTO Ha3HAYEHUS;

— IIK-5 roroBHOCTBHIO BBIMOJHATH PACYET U MPOEKTUPOBAHUE AIIEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOICTB pazaIN4HOTO (PYHKIMOHATBLHOTO HA3HAYEHHUS B COOTBETCTBHM C TEXHUYECKUM 33/JlaHUEM C HC-
MI0JIb30BAaHUEM CPEACTB aBTOMATU3aLMHU IPOEKTUPOBAHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICs TOJKEH:

— 3HaTh OCHOBBI (PU3MKHU BaKyyMma, IUIa3Mbl U TBEPIOTO Teja; — MPUHIMITEI UCTIOIb30BAHUS (U -
3u4eckux 3PQPEeKTOB B BaKyyMe U B IJIa3Me B MpuOOpax U yCTPOMCTBAX BaKyyMHOM, MIa3MEHHOMN 3JIeK-
TPOHUKH; — KOHCTPYKIIMH, TApaMETPhl U XapaKTEPUCTUKU M METOJbI MOAEIMPOBAHUS MPUOOPOB , CXEM,
YCTPOICTB U YCTAaHOBOK AJIEKTPOHUKH U HAHOZJIEKTPOHHUKH.

— yMeTbhb ApPryMEHTHPOBAaHO BBHIOMPATh M PEAIN30BBIBATh HA MPAKTUKE () (HEKTUBHYIO METOAUKY
AKCIEPUMEHTAIBHOIO MCCIIEN0BAHMS; — IPUMEHITh METO/Ibl pacuyeTa MapaMeTPOB U XapaKTEPUCTUK IIPHU-
OOpOB BaKyyMHOW M IJIa3MEHHOW 3JIEKTPOHMKH; — IPUMEHATh METOAbI MOJECIUPOBAaHUS U NIPOEKTUPOBa-
HUS IPUOOPOB U YCTPOWCTB BaKYyMHOW U IUIa3MEHHOW JICKTPOHUKH; — aHAJTM3UPOBATh HH(POPMAIIHIO O
HOBBIX THIIaX BAKYYMHBIX U IUIa3MEHHBIX IPUOOpaAX.

— BJaJeTb MeTogamMH 3KCIIEPUMEHTAIBHBIX UCCIEJOBAHUN MTapAMETPOB M XapaKTEPUCTHK Ma-
TE€pHUaIoB, MPUOOPOB M YCTPOMCTB BAaKyYyMHOW W TUIa3MEHHOM SJICKTPOHHMKH; — COBPEMEHHBIMHU TIPO-
IPaMMHBIMH CPEICTBAMU MOJCITUPOBAHUS U IPOCKTUPOBAHUS MPUOOPOB BAaKYyMHOM U TUIa3MEHHOM 3JIeK-
TPOHHUKH; - OCHOBHBIMH IIpHEMaMU 00pabOTKH U IPEAOCTABICHUS SKCIEPUMEHTAIbHBIX JAHHBIX.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

e4.1.
%a@mua 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunpl yueOHOI gesTebHOCTH Bcero yacos CemecTpsl
5 cemecTp
KonTaktHas paborta (Bcero) 20 20
CamocrosiTenpHast paboTa o1 PyKOBOJICTBOM 12 12
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npenogaBatens (CPIT)

JlaboparopHbie pabOTHI 4 4
KonTponb camocrostensHoi padotsl (KCP) 4 4
CamocrositenbHas paboTa (Bcero) 120 120
[ToaroroBka K KOHTPOJIBHBIM paboTaM 16 16

OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam

[ToaroroBka k 1abopaTopHbIM paboTam

CamocrosaTenbHOE H3ydyeHHe TeM (BOIIPOCOB) 96 96
TEOPETUUECKON YacTH Kypca

Bcero (0e3 sx3amena) 140 140
IToaroroBka u caaya 3adera 4 4
OO6mast Tpy1I0€MKOCTb, 4 144 144
3aueTHbie EquHAIIBI 4.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIMHBI K BUALI 3aHATHHA
Paznensl IUCUMIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Ta0mmie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

- = | 88| EE
T © = =) g 2 8 2
Haszsanus paznenoB QuCHUIUTMHBL = g 6 Q z g = %
?_’j =l = = g o = B
35| E2
5 cemecTp
1 OMuCcCcHOHHAsA STIEKTPOHUKA. 2 0 4 18 20 |IIK-1, IIK-2,
[K-5
2 TokonmpoX0oXKJI€HUE B BAaKyyMe. 1 0 16 17 |TIK-1, [IK-2,
I1K-5
3 DneKTPOHHO-TTy4YeBbIe TPYOKH. 2 4 28 34 | IIK-1, [IK-2,
ITK-5
4 ®OTO’IEKTPOHHBIE PUOOPHI. 2 0 10 12 |TIK-1, [IK-2,
[1K-5
5 VlonHble 1 UHIUKATOPHBIE TPUOOPHI. 2 0 10 12 |TIK-1, [IK-2,
[1K-5
6 B3auMopeicTBre 3JIEKTPOMarHUTHOTO 1 0 10 11 IIK-1, IIK-2,
U3JIy4CHUS C BELICCTBOM. I1K-5
7 OnTrYecKre KBAaHTOBBIE T€HEPATOPHI. 1 0 10 11 IIK-1, IIK-2,
[K-5
8 [TomynpoBOJHUKOBBIE (POTOMTPUEMHUKH. 1 0 18 19 |IIK-1, [IK-2,
[K-5
Hroro 3a cemectp 12 4 4 120 140
Hroro 12 4 4 120 140
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5.2. Conep:xanue pa3aejioB TUCHHUILNINHBI (CAMOCTOSAITE/IbHAsI pa00Ta M0/ PYKOBOACTBOM
npenoaaBaTeJis)
ConepxaHue pa3aenoB TUCIMIUIMH (CaMOCTOsATeNbHast paboTa 1o pyKOBOJICTBOM MPETOAaBaTeIs )
MIpUBEICHO B TabwmIe 5.2.
Tabmuma 5.2 — ComepkaHue pasaesioB IUCIUIUIMH (CaMOCTOATeNbHAs paboTa 1Mo PyKOBOJCTBOM IPETO-

JlaBareis)
A v s
= g4 =
Q = g
CopneprkaHue pas3ienoB JUCLUILINHEI S ° E
]
Ha3Banwus pa3aenos (camocTosTenpHas paboTa Mo PYKOBOJICTBOM z 7 &5
o E
MIPEeTo1aBaTeis) = 5 s
e
= g *
5 cemecTp
1 OMuccuoHHas Cpenpbl. DHEpreTHUYeCKOe COCTOSIHUE 3JIEKTPOHA B 2 [IK-1, IIK-
3JIEKTPOHUKA. kpuctaiie. Pabora Berxoma. Tepmoamuccus. YpaBHe- 2, I1IK-5
Hue Puuapacona-/[pmimana. ABTORJIEKTPOHHAS SMUC-
cusi. DOTORIIEKTPOHHASA YMUCCHS], €€ 3aKOHOMEPHOCTH.
Tunsl porokaronoB. BropuyHas s5eKTpoHHAs SIMHC-
CHsl, €€ 3aKOHOMEPHOCTH. Pacnipenenenue BTOpUYHBIX
JIEKTPOHOB 110 SHEPTUsAM. BTOpuuHas HOHHO-3JIEK-
TPOHHAs1 YMHUCCHS, B3PbIBHASI SMUCCHS.
Hroro 2
2 TokonpoxoxaeHue B JIBUKEHUE AIIEKTPOHOB B BAKYyME B JIEKTPUUECKOM U 1 [IK-1, IIK-
BaKyyMe. MAarHUTHOM MNOJISAX. JIBUJKEHHE 3JIEKTPOHA B OJHOPO/I- 2, IIK-5
HOM 3JIEKTPUYECKOM T10JI€, B OTHOPOJHOM MarHUTHOM
noJie. DIIEKTPUUECKUI TOK B BaKyyMe IIPHU HaJIUYUU
00BbEMHOT0 MPOCTPAHCTBEHHOTI'O 3apsa. DJIEKTPOH-
HBII ITOTOK U €T0 (OPMHUpPOBAHHE.
Hroro 1
3 DneKkTpoHHO-Ty4eBbie | DOPMUPOBAHUE FIEKTPOHHOTO JIyda, SJICKTPOHHAS 2 IIK-1, ITK-
TpYOKH. ontuka. POKyCHUpOBKa AEKTPOHHOTO Jiyda. OTKIOHE- 2, IIK-5
HHUE AJIEKTPOHHOTO JTy4a. DKpaH TpyOok. Tokompoxo-
KJIEHUE B JICKTPOHHO-JIy4EBOU TPyOKe, SHEPTHs
anektpoHa. Ocuuiorpadudeckue Tpyoku. Crieru-
aJIbHBIE HJIEKTPOHHO-TTy4YeBbIE TPYOKH. 3allOMUHAHUE
curtana. Kuneckonsl, iBeTHOE n3o0pakenue. [lepe-
JAIOIIUE IEKTPOHHO-JIy4eBbIe TPYOKH, YCTPOICTBO,
XapaKTEepUCTUKH, TapaMeTpsl, TpeOoBanus. Cynepop-
TUKOH, BUJMKOH.
Hroro 2
4 ®OTORNIEKTPOHHBIE BakyymHBIE (OTOIIIEMEHTHI, TApaMETPhI, XapaKTEePH- 2 [K-1, TIK-
pUOOPHI. ctuku. Monusie potornemenTsl. ['a30Boe ycunenue 2, [IK-5
ToKa (hoTodmMuccuu B pororsieMeHTe. DOTOyMHOXKHTE-
JIY, XapaKTePUCTHUKH, TapameTpbl. MUKpOKaHAJIbHbIE
IUIACTHUHBI. DJIEKTPOHHO-ONTHYECKHE Mpeo0pa3oBare-
mu (D0I1s1), ycTpoicTBO, XapaKTEPUCTUKH, TapaMeT-
pblL, criocoOs! ycunenus B 90I1ax. [Ipubopsl HOUHOTO
BHJIeHHUS], peHTreHoBckui DOI1.
Hroro
5 NouHbIE U OcHOBHBIE YypaBHEHUS COCTOSIHUSA Ira3a. ['enepanus u 2 IK-1, TIK-
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WH/IMKATOPHBIE TPHUOOPHI.

MCUYE€3HOBEHUE 3apsKEHHBIX YaCTHII B ra3e. SIBjaeHus
nepeHoca. Tokonpoxoxaenue B rase. ['azoBeie pasps-
1wl Trerommid paspsia. [Tpubopsr Tierorero paspsiaa.
WNunukaropusie nanenu (I'NUIIer). YerpoiictBo, xapak-
TEPUCTUKH, TAPAMETPhl, 001aCTH MPUMEHEHUS U CXe-
MBI TUTAHUSI.

Htoro

2, IIK-5

6 B3aumopericTBue
3JIEKTPOMArHUTHOTO
W3IIYYCHUS C BEIIECTBOM.

Tumel KBAHTOBBIX TIEPEXOJI0B, KO PHUITEHTHI DiTH-
mteiiHa. CrioHTaHHBIE NEPEXO0Abl U UX BEPOSTHOCTb.
BeposTHOCTS MHAYIIMPOBAHHBIX MTEPEXO/IOB.

Hroro

TK-1, TIK-
2, TIK-5

7 OnTuyeckue KBaHTOBLIE
TeHEPATOPHI.

[TpuHIMnI paboThl KBAHTOBBIX TeHEPATOPOB. JBYyX-
YpOBHEBas U TPEXypPOBHEBAsI cUCTEMbI. ONITHUECKHE
pe3oHaropbl. CTpyKTypHas cxema J1a3epoB. ['a3oBbie
na3epsl. ONTHYECKHUE TEHEPATOPhl Ha TBEP/IOM TEJIE.
[TonynpoBogHMKOBEIE Ja3ephl. CBETOU3TyYarOIINe
JTUOJTBI.

Htoro

IIK-1, TIK-
2, IIK-5

8 IlomynpoBOIHUKOBBIE
(boTorpUEeMHUKH.

[Tapametps! poTonpremunkoB. Tumsl poTonpremMHu-
KOB. DOTORIEKTPOHHBIE U ONTOIIEKTPOHHBIE TPUOO-

pBIL.

Hroro

1

TK-1, TIK-
2, TIK-5

Hroro 3a CEMCECTP

12

5.3. Paznenbl JMCUMILUIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (NMPeabl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJTETYIONIUMH) TUCITHTIHHAMU
Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabuIE 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

HanmeHoBanue qUCIIAILIINH

No pa3nenoB naHHOUM NUCHMIUIAHEL, I KOTOPBIX HEOOXOIUMO
M3ydeHre 00ecneurBaronuX U 00ecneunBaeMbIX JUCIIUILTUH

1 2 3 4 5 6 7 8
[IpenmecTByromue AUCHUILIMHbI

1 MaremaTtuka + + + + + + + +
2 Marepuansl 3J1€KTPOHHOU TEX- n N N N N N N N
HUKHU
3 MUKpO3JEKTPOHHUKA + + + +
4 ®uzuka + + + +

[Tocnenyroume TUCHUIIMHBL
1 HanoanexTpoHuka + + + + + +

5.4. CooTBeTCTBHE KOMIETEHIIHIA, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
npeCcTaBIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aHS-

TUN

Buner 3angaTait

DOopMBI KOHTPOJIA
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Kommerenmmn

CPII
Jlab. pab.
KCP

Cawm. pa0.

=
T

KonTposnbhas pabota, [1po-
BEpKa KOHTPOJIbHBIX padoT,
Otuet no nabopaTopHOii pa-
6ote, Tect, Auddepenmmpo-
BAaHHBIN 3a4ET

I1K-2

KonTpomasnas pabdora, [Ipo-
BEpKa KOHTPOJIbHBIX padoT,
OtyeT no nabopaTopHoOi pa-
6ote, Tect, Juddepenmumpo-
BAHHBIN 3a4eT

I1K-5

KonTposnbhas pabota, I1po-
BEepKa KOHTPOJBHBIX PadoT,
Otuet o nmabopaTopHoOii pa-
oore, Tect, {uddepenumpo-
BAaHHBIN 3a4ET

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHUS
He mpenycmotpeno PVYII.

7. JlabopaTtopHble paGoThl
HaunmeHoBaHue 1a00paTOPHBIX paObOT MpHUBEACHO B Tadmuie 7.1.

Tabmuma 7.1 — HammeHnoBaHue 1ab0paTOpHBIX padboT

Hassanns pas3acioB

Haumenosanue nabopaTtopHbIx paboT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIINN

5 cemecTp

TpYOKH.

3 DNIEeKTPOHHO-ITyYEBBIE

Ka"

JIaGoparopHast paboTta "DIeKTpOHHO-Ty4YeBas TpyO-

N

IIK-1, TIK-
2, [IK-5

HUroro

Hroro 3a cemectp

8. KoHTpo/1b caMOCTOATEIbHON PadoThI

Bunibl KOHTPOJISE CaMOCTOSTENBHOM pabOTHI MIPUBENEHBI B TabnuIe 8. 1.
Tabmuma 8.1 — Bugsl KOHTPOIISI CAaMOCTOATEIBHON padOThHI

Tpynoemko | Dopmupyemble
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Ne Bun koHTpOJs caMoCTOSTENbHOM paboThI
CTb (4ac.) | KOMIIETEHIIUU
5 cemecTp

1 |KontponbsHas paboTa ¢ aBTOMaTU3UPOBAHHOM MPOBEPKOI 2 ITK-1, ITK-2,

[1K-5
2 | KonTtponwsHas paboTa ¢ aBTOMaTU3UPOBAHHOM MPOBEPKOI 2 [TK-1, TIK-2,

[K-5

Hroro 4
7




9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

tabmmie 9.1.
Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g =
Y <
= S
5 cemecTp
1 OmuccuoHHas CamocTosTeNnbHOE U3yye- 16 |IIK-1, JuddepenunpoBaHHbIit
AJIEKTPOHHUKA. HHE TeM (BOIIPOCOB) TEOpe- ITK-2, 3aueT, KoHTposbHas pado-
TUYECKOM 4acTU Kypca IIK-5 Ta, Tect
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Uroro 18
2 TokonpoxoXJIeHHE B CamocTosiTenbHOE U3yye- 14 |IIK-1, JudpepeHnnpoBaHHbIMf
BaKyyMe. HHE TeM (BOIIPOCOB) TEOpe- I1K-2, 3aueT, KoHTposbHas pado-
TUYECKOHN 4acTH Kypca IIK-5 Ta, Tect
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 16
3 OnexkTpoHHO-IyueBble | CaMOCTOSTENBHOE U3Yy4de- 18 |IIK-1, JuddepeHunpoBaHHbIHI
TpYOKH. HUE TeM (BOIPOCOB) Teope- [1K-2, 3auet, KoHnTpoabHas pabo-
TUYECKOHN 4acTu Kypca IIK-5 ta, OT4er no yaboparop-
HOH te, TecT
[ToaroroBka k 1aboparop- 4 ofi pabore, Tec
HBIM paboTam
OdopmiieHre 0TIETOB TIO 4
nabopaTopHbIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Uroro 28
4 ®oTORNIEKTPOHHBIE CamocTosiTenbHOE U3yye- g |IIK-1, JudppepeHnnpoBaHHbIMl
PUOOPBHI. HHE TeM (BOIIPOCOB) TEOpe- ITK-2, 3aueT, KoHTposbHas pado-
TUYECKOHM 4acTH Kypca IIK-5 Ta, Tect
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 10
5 HonHbIe U CamocTosiTenbHOE U3yye- g |IIK-1, JuddepenunpoBaHHbIit
HMHAMKATOPHbIE IPUOOPHI. | HUE TeM (BOIIPOCOB) TEOpE- [1K-2, 3auet, KoHnTpoabHas pabo-
TUYECKOM YacTH Kypca [IK-5 Ta, Tect
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 10
6 B3aumoneiicTBue CamocTosTeNnbHOE U3yye- g |IIK-1, HuddepenumpoBaHHbIii
AIEKTPOMAarHUTHOTO HUE TeM (BOIPOCOB) Teope- [IK-2, 3auet, KonTponbHas pabo-
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M3JIYYEHHUsI C BEIIECTBOM. |THYECKOH 4acTH Kypca IIK-5 Ta, Tect
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 10
7 Ontuyeckue KBaHTOBbIE | CaMOCTOSTENBHOE U3Yy4e- 8 |1IK-1, HuddepenunpoBaHHbIii
TEHEPATOPHI. HUe TeM (BOIPOCOB) Teope- [IK-2, 3ayet, KontposnbHas pabo-
TUYECKOM 4acTu Kypca IIK-5 Ta, Tect
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 10
8 [TomynpoBogHukoBele | CaMOCTOATENBHOE U3y4Ye- 16 |TIK-1, JuddepeHunpoBaHHbIif
(boTOIpHUEMHUKH. HHUE TeM (BOMPOCOB) Teope- I1K-2, 3aueT, KonTposnbHas pabo-
TUYECKOHM 4acTh Kypca IIK-5 Ta, Tect
ITonroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 18
BrinosiHeHrEe KOHTPOJIBHOM 4 | IIK-1, KonTponsHnas pabora
paboThI I1K-2,
IIK-5
Hroro 3a cemectp 120
IToaroroBka u cnava 3auera 4 HuddepenunpoBaHHbIii
3a4yer
Hroro 124

10. KonTpoab caMocToATEIbHOMH PadoThl (KypCcOBOM NPOEKT / KypcoBasi padora)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst
PeiiTuHrOoBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. BakyymHas u mia3MeHHasi 3JICKTPOHUKA [DJIEKTPOHHBIN pecypc]: YueOHoe mocobue / Akce-
HOB A. U., Oxc E. M., 3106una A. ®@. - 2018. [loctyn u3 1MyHOro kabuHeTa CTyeHTa. - Pexum nocrtymna:
https://study.tusur.ru/study/library/ (mara oopamenus: 31.07.2018).

2. IlanmxoBen H.I', HockoB [I.A., AkcenoB A.I., 3no6una A.®. BakyymHbIe U MJIa3MeHHbIE TTPH-
OOpel U ycTpoicTBa [DneKTpoHHBIM pecypc]: YuebHoe mocobme. — Tomck TomMckuii MeKBY30BCKHIT
LEHTP AUCTaHIIMOHHOTO oOpa3oBanus, 2008. JlocTyn u3 nuuHOrO KabuHeTa cTyaeHTa. - Pexxum nocryna:
https://study.tusur.ru/study/library/ (mara oopamenus: 31.07.2018).

12.2. lonostHUTEILHAS JIATEPATYpa
1. BakyymHas u mia3MeHHas 2JICKTpOHUKA [ DIIeKTpoHHBIN pecypc]: YueOHoe nmocobue / butnep
J. P. - 2007. 151 c¢. Hoctym w3 JHYHOrO KaOWHETa CTylIeHTa. - Pexum pocryma:
https://study.tusur.ru/study/library/ (nata o6pamenus: 31.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus
1. BakyymHas u rura3MeHHast SJIEKTPOHMKA : dJeKTpoHHBIH Kypc / A. . AxcenoB. — Tomck TV -
CYP, ®J10, 2018. Jloctyn U3 TMYHOTO KaOWHETA CTY/ICHTA.
2. 3no6una A.®., [llanrun A.C. BakyymHas, mia3MeHHasl, KBAHTOBAasI U ONITUYECKAsl AJICKTPOHH -
Ka [DneKkTpoHHBIH pecypc]: YueOHoe MeTomudeckoe nmocodue. — Tomck ToMCKHI MEXBY30BCKHH HEHTP
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JTUCTaHIIMOHHOTO oOpa3zoBanus, 2004. Jloctynm w3 nuyHOro KabWHeETa CTyAeHTa. - Pexxum moctyna:
https://study.tusur.ru/study/library/ (nata o6pamenwus: 31.07.2018).

3. AkceHoB A. 1. BakyymHas ¥ m1a3MeHHas JIEKTPOHMKA [ DJIEKTPOHHBIA pecypc]: MeToauye-
CKHE€ YKa3aHUs 10 OpPTraHU3alliUd CaMOCTOSTENbHOM paboThl AJsl CTYJCHTOB 3a04HOU (OopMBI 00yUEHUS
TEXHUYECKHUX HANpPAaBICHUH, 00yJarOIUXCS C MPUMEHEHUEM IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHO-
noruti / A. U. Akcenos, C. I'. Muxanpuerko. — Tomck ®J10, TYCVYP, 2018. JlocTtyn u3 1u4HOTO KabMHETa
cTyneHra. - Pexxum noctyna: https://study.tusur.ru/study/library/ (nara o6pamenus: 31.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHON pabOThl 00ydaroIuXcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IipodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI
1. ba3a  pgannpix  kypHasa  "O@usumka  miaasmbl'  Ha  1wargpopme  elibrary.ru:
https://elibrary.ru/title_about.asp?1d=8251.
2. MHHrepHeT pecypchl:
WNonuzanus - http://www.femto.com.ua/articles/part 1/1422.html
Wounnas smuccus - http:// www.femto.com.ua/articles/part 1/1432.html
WNonnsie mpubopsr - http://www.femto.com.ua/articles/part 1/1439.html
[Tna3ma - http://www.femto.com.ua/articles/part 2/2843.html
[ToBepxHocTHast moHm3anus - http://www.femto.com.ua/articles/part 2/2900.html

NonkWw

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHre JHCIUIITTHHBI

Kabuner st caMmocToaTenbHON pabOThI CTYJIEHTOB

yueOHas ayuTopus Ui IPOBEIEHUs 3aHATUI J1a00paTOPHOTO THIA, MOMEIEHUE IS TIPOBEICHUS
TPYIIOBBIX W WHAWBUIYAIBHBIX KOHCYJIBTAIUI, TOMEIICHUE /ISl TIPOBEJCHUS TEKYIIETO KOHTPOJIS U TIPO -
ME)XYTOUHOU aTTeCTalluH, IOMELIEHUE AJISl CAMOCTOSTEIbHON paboThI

634034, Tomckast obnacts, . Tomck, Bepmununa ynwuia, n. 74, 207 ayn.

Onwucanue uMerouierocs 000pya0BaHuUs:

- KommyraTtop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 mit.);

- Komnetorep GELERON D 331 (2 mt.);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoH MeOenu;

- Pabouee mecto npenoaBares.

[TporpamMHOe obecnieueHue:

— 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 ains Windows

— Microsoft Windows
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— OpenOftice

13.1.2. MaTepua/ibHO-TEXHUYECKOe M IPOrPaMMHoe odecriedeHne JJIs J1adopaToOpHbIX padoT

Kabuner 151 caMoCTOATENbHOM paboThl CTYICHTOB

ydeOHast ayTUTOpus IJIsl IPOBENCHHS 3aHATHI J1a00paTOPHOTO THIIA, TIOMEIIEHHUE JUTS TIPOBEICHUS
IPYNIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAIMI, TOMEICHUE 7Sl POBEJCHUS TEKYIIET0 KOHTPOJIS U PO -
MEXYTOUHOU aTTECTAINH, IIOMEIICHHE JJIsi CAMOCTOSTEIILHON paOboOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommyratop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 wit.);

- Komnbrorep GELERON D 331 (2 mT.);

- Kommnekr cneunanuzupoBaHHol yueOHOI mebenu;

- Pabouee mecTo mpermnoiaBares.

[IporpamMmMHoOe obecrnieueHue:

7-zip

Google Chrome

Kaspersky Endpoint Security 10 ans Windows
Microsoft Windows

OpenOffice

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH

BO3MOXKHOCTSIMM 310POBbA U HHBAJIU/I0B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIHMJAMU
OCYILIECTBIIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYEHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
yH yueOHOI nH(OopMaLuy B JOCTYIHBIX (popMax, MOOMIIbHOM cUCTEMBI NTPENoJaBaHusl sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyuyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHKOM, ayIMOTEXHHKOH, BUJEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO HUCIIOJIb30BaHUE B
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JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WX Cllaiija Ha SKpaHe) IpH MOMOIIY BUACOYBEIHUHUTENEH 11 KOM(DOPTHOTO MpoCcMOTpa.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3yIOTCSl aJbTEepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINY U APYTHE TEXHUUECKUE CPEACTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3alu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIE 3aaHUA
1. Onpenenuts 3¢ dhekTuBHYIO paboTy BhIX0Aa MaTepuaia karona ( B 9B), eciu TOk amMuccuu Karo-
na 400 MA, utommaae katoaa 0,1 cM”2, Temmnepatypa katoga Tk=1200 K, a D=1.
OTBeT OKpPYIIIUTH 1O BTOPOTO 3HAKA MOCIIE 3aMsTOM.

2. @oToKaTo1 00IyYMIIM MOHOXPOMAaTHYECKUM NOTOKOM cBeta @ = 2 JIm. [lonyunnu Tok sMuccun
¢ porokarona [»=2 MxA. Kak u3mMeHuTCs MHTETpanbHas YyBCTBUTEIBHOCTh (DOTOKATO/IA, €CIIU CBETOBOI
IIOTOK YMEHBUIUTH B 3 pa3a?

1. He n3menurcs.

2. YBenuuutcs B 3 pasa.

3. YMenbmures B 3 pasa.

3. BoluncnuTh MakCUMallbHYIO0 CKOPOCTh AJIEKTPOHOB, BHIOMBAEMBIX C MOBEPXHOCTH (OTOKATONA
MOJT ICMCTBHEM MOHOXPOMATUYECKOrO Mydka cBeTa ¢ anuHou BoiHbl 0,4 MxM. Pabota BeIxona (oTokato-
na paBHa 1,53B.

OTBeT OKpPYIIIUTH 1O BTOPOTO 3HAKA MOCIIE 3aMsTOM.

4. Kak u3menuTtcs s dexTuBHas paboTa BbIXO/a KaTofa, €CIM MEX/y KaToJ0OM M aHOJIOM IPHIIO-
xeHo HamnpsbkeHnue 50 kB, a paccrostHue mexay karogom 1 anoaoM 0,5 cm?
OTBeT OKpyIIIUTH /10 BTOPOIO 3HAKa IOCJIE 3aIsTOM.

5. Uemy paBHO yCKoOpsolllee Moje y TMOBEPXHOCTH BOJIb(PPAMOBOI0 KaToja, €CIM OHO BBI3BIBACT
yMeHbllleHue paboTel Bbixona Ha 2,07%. D¢ dextuBHas padoTa BeIxoaa Boibdpama paBHa 4,52 3B.
OTBeT OKpYIJIUTH JJO BTOPOTO 3HAKa MOCJE 3aIsATOM.

6. B nonnom ¢otosnemente npu ®=0,5 JIm; K=80 mxA/JIm, Ha RE=1Mom BbIAENSI€TCS MOII-
HocTh P=0,16 BT B pabGoueii Touke. Onpenenuts K03()PUIIMEHT Ta30BOr0 YCUICHUS B 3TOW TOUKE.
OTBeT OKPYIIIUTH JI0 MIEPBOT0O 3HAKA MOCIIE 3aMSITOM.

7. Kakas momHOCTh Oymer BbiAensaTbes Ha aHoge DOV, ecnu [n=20MkA, Id=5SMKA, n=6,
Ua=100B. OtseT nats B MBT.
OTBET OKPYIIIUTH JI0 MIEPBOTO 3HAKA MOCIIE 3aMSITOM.

8. B xakoMm M3 yKka3aHHBIX NMpHOOpax MPOMCXOIUT MTHOBEHHOE MpeoOpa3oBaHUe BUAMMOTO M300-
paXXeHHs B DIIEKTPUYECKUIN CUTHAI 7

1. MkoHOCKOM

2. CynepopTUKOH

3. Bunukon

4. JTuccekrop

9. B kakoil nepenaroieil Tpyoke npuMeHsieTcs OIYIPOBOAHUKOBAs (DOTONPOBOAAIIAS MUILLIEHD 7
1. UxoHOCKON

CornacoeaHa Ha noprane Ne 41588 12



2. CynepopTuKoH
3. Hduccexrop
4. Bugukon

10. Ha xaxoii anektpos ocisuiorpaguyeckoii TpyOKH 1MoaeTcs CCleayeMblii curuai ?
1. Ha monynsarop

2. YCKOPSIFOIIMN JIEKTPOJT

3. Ha miacTUHBI TOPU30HTAIBHOIO OTKJIOHEHUS

4. Ha niacTuHBI BEPTUKAJIBHOTO OTKJIOHEHUS

11. Ykaxute BEIUYUHY aHOJHOTO HAIPSKEHUS, PU KOTOPOM HAOIIIOAETCs XapaKTePUCTUIECKOE
PEHTTEHOBCKOE M3TyUYEeHHE.

1. bonplie KpUTHYECKOTO HAPSKEHUS

2. PaBHO KpUTHYECKOMY HaIPSKEHUIO

3. MeHblle KpUTUYECKOTO HAIPSIKEHUS

4. PaBHO HampsHKEHUIO HaKajia

12. Kakoe uznydeHre Ha3bIBalOT TOPMO3HBIM PEHTT€HOBCKUM U3JIyYEHUEM?

1. N3ny4eHue, cBI3aHHOE C B3aMMOJICHCTBUEM YCKOPEHHBIX AJIEKTPOHOB CO CBOOOTHBIMHU M CBS-
3aHHBIMH 3JIEKTPOHAMH KpUCTaJlIa

2. I/I3queHHe, CBA3aHHOC C B3aI/IMOI[€I>'ICTBPICM MCIJICHHBIX 3JICKTPOHOB C MOJICKYJIAMU Ira3a

3. M3nydenue, cBsI3aHHOE C B3aUMOJICHCTBHEM MEIJICHHBIX JIEKTPOHOB C JIEKTPOHAMU KPHUCTAJI-
na.

4. Uznydenne, CBI3aHHOE C B3aWMOJCHCTBHEM YCKOPEHHBIX JIEKTPOHOB CO CBOOOJHBIMHU U CBSI-
3aHHBIMM 3JIEKTPOHAMU KpHUCTaJUIa

13. Kakoe n3nyueHue Ha3bIBAIOT XapaKTEPUCTUYECKUM PEHTTEHOBCKUM HU3JIy4eHHEM ?

1. Wznyuenue, CBsI3aHHOE C B3aMMOJICHCTBHEM YCKOPEHHBIX JICKTPOHOB B TJIyOMHE aTOMOB, C
MPUHAIJICKALUMU UM 3JIEKTPOHAMHU

2. N3nyyenue, CBI3aHHOE C B3aUMOJICHCTBHEM MEIUICHHBIX 3JIEKTPOHOB C 3JEKTPOHAMH KpUCTAJ-
na

3. U3nydeHue, CBSI3aHHOE C B3AMMOJICMCTBUEM MEUICHHBIX 3JIEKTPOHOB C MOJIEKYJIaMU ra3a

4. U3nyyeHue, CBS3aHHOE C B3aWMOJICHCTBHUEM YCKOPEHHBIX DJICKTPOHOB B ITyOWHE aTOMOB, C
MPUHAJICKAITUMH UM SJIEKTPOHAMHU.

14. Tlpu xakoil TpeneabHON SHEPTUM DJIEKTPOHOB B OOJACTH OTKJIOHSIONIMX TUTACTHH B 3JIEK-
TPOHHO-ITy4eBO# TpyOKe mpenenbHast yactota curaana 300 MI'm, ecnu anmuHa OTKIOHSIOMUX TIacTUH 20
MM. OTBeT 1ath B 3B.

OTBET OKPYIIIUTH JI0 MIEPBOT0 3HAKA MOCIIE 3aMSITOM.

15. Tlpu kakoii quHE OTKIOHSOMMX 1acTuH B DJIT MokHO HaOmoaaTh 0€3 UCKAKEHUS CUTHAII C
npenenbHor yactoror 360 MI'w, ecnu 3HEeprus siekTpoHa 2,3 k3B. OTBeT AaTh B CM.
OTBET OKPYIIIUTH JI0 MIEPBOT0 3HAKA MOCIIE 3aMSITOM.

16. B xuHEeCKOIe AJIEKTPOHHBIN MPOKEKTOP pabOTaeT B PeKUME OTPAHUUYCHHS TOKA OTPHIIATENb-
HBIM IIPOCTPAHCTBEHHBIM 3apsA0oM. B 3ToM pekume TOK Jiydya M HampsbKeHUE CBA3aHbl 3aKOHOM CTETICHH
TpH BTOpbIX. Kakoe HanpspKeHUeE UCIIONb3YETCsl B 3TOM 3aKOHE.

1. HanpsikeHre Ha yCKOPSIFOIIEM AJIEKTPOJIE.

2. Hanpsixenue Ha MOy ISITOpE.

3. 3anuparoniee HanpsKeHHeE.

4. [leficTByrollee HANPSDKEHUE.

17. B siueiike MHIUKATOPHOMU MAHENIU MOCTOSHHOTO TOKAa CBETUTCS MOJI0OBMHA Karona. Kakoii mapa-
METp pa3psaa v Kak HaJ0 U3MEHUTh, YTOOBI CBETHUJICS BECh KaTO?
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1. YBenuuuth TOK paspsaa.

2. YMEHBIIINTH TOK pa3psaa.

3. YBeIMUUTh HAMPSKEHUE TOPEHUS
4. YMEHbBIINTh HANPSKEHUE TOPEHUS.

18. I'ne Haxomutcs pabodas Touka Ha BAX Tierorero paspsiia B MHAUKATOPHBIX MaHEsIX?
1. 3axxuranue paszpsaa.

2. CepenHa HOpMaAJIBHOW 00JIaCTH pas3psijia.

3. Touka nepexoaa U3 HOPMaIbHOM (POPMBI pa3psiaa B aHOMAIBHYIO.

4. CepenriHa aHOMaJILHOM 00acTH paspsa.

19. OnpenenuTs MUHUMAIBHYIO CKOPOCTh, HEOOXOAMMYIO SJICKTPOHY IS TOTO, YTOOBI MOHM30-
BaTh aTOM HEOHA, €ClIK moTeHnuan nonusamuu ero Ui=12,5 B. OtBeT nath B M/C.
OTBET OKPYIIIHTH A0 MEPBOr0 3HAKA MOCIE 3aMsATOM.

20. YUTto mpon30iaeT, €Ciu MOMEHATh MECTAMHU KaTo M aHOJl B MHANKATOPHOU maHeaun?
1. Huyero He nu3MeHuUTCH.

2. Cropur Karof.

3. Cropur aHoz.

4. Pa3psin He OyIeT 3aKUTaThCs.

14.1.2. Bonpocsl 1uddepeHuMpoBaHHOIO 3a4eTa
[TpuBeaeHsl MpUMepbl TUIIOBBIX 3aJJaHHUI U3 OaHKAa KOHTPOJIbHBIX TECTOB, COCTABJICHHBIX 110 HPOii-
JACHHBIM pasaciiaM OUCHUILINHBI.

Bonpoc 1. MoHoxpomaTtuyeckuil OTOK CBeTa majaeT Ha (HOTOKAaToA. DJIEKTPOHbI, IMUTHUPOBAH-
Hble ¢ (poToKaTrona, umeroT sHepruu. 0,05 3B. Kak uamenurcs sHeprus 31eKTpoHa, €Clid YuciIo (POTOHOB B
MOTOKE YMEHBIINUTH B 4 paza?

1. He nuzmenurcs.

2. YBenuuurcs.

3. YMeHbmuTCS.

Bonpoc 2. ®orokaroa 061y4nian MOHOXpoMaTHdeckuM notokoM ceta (P). [Tomyumin Tok s3Muc-
cuu ¢ orokarona (I»). Kak m3menurtcs Tok smuccuu ¢ (OTOKATONA, €CIM BEJIUYHHY CBETOBOTO MOTOKA
YBEJIUUUTH B 3 pasza?

1. He usmenurcs.

2. YBenuuutcs B 3 pasa.

3. YMenbmures B 3 pasa.

Bonpoc 3. B kuHeckore 37eKTpOHHBIN IPOXKEKTOp paboTaeT B peKUME OTpaHUYEHUs] TOKA OTpHU-
LIATEJIbHBIM IIPOCTPAHCTBEHHBIM 3apsAoM. B 3TOM pexuMe TOK Jyda U HaIpsDKEHUE CBSI3aHbl 3aKOHOM
CTENeHH TpH BTOpbIX. Kakoe HampsikeHne UCOoIb3yeTCsl B ’TOM 3aKOHE.

1. HanpsikeHue Ha yCKOPSIFOIIEM 3JIEKTPOJIE.

2. HanpsixeHnue Ha MOIyJIsITOpE.

3. 3anuparoiiee HanpsKEHUE.

4. JleiicTByro111€€ HAIIPSIKEHUE.

Bonpoc 4. B xuHeckone TOK jy4a B IUIOCKOCTH TOK Jiy4da B IUIOCKOCTH MOJAYJSTOpa COCTaBISET
600 MKA, B mockocty 3kpaHa 100 MKA. B nenu nutaHus Kakoro 3aeKTpozaa nmporekaeT Tok 500 MxA?

1. IlepBoro anona.

2. Broporo aHona.

3. YCKOPSIOWIETO JIEKTPOIa.

Bonpoc 5. Kak u3mMeHuTcs aMiinTya BUJEOCUTHANA C BUAMKOHA, €CJIM TOK CUUTBHIBAIOIIETO Jy4ya
YBEJIMYUTH B TPH pa3za?
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1. He usmenurcsi.
2. YBen4uTCA B TPH pasa.
3. VBenuuures B 9 pas.

Bonpoc 6. B BeTHOM KuHECKOIE BCE 3JEKTPOIbI 3alIUTaHbl B paboueM pexume. Vi3MeHss Hampsi-
KEHHE Ha KaKUX 3JIEKTPOJaX MOXKHO U3MEHSTh SIPKOCTh CBEUEHUS dKpaHa?

1. YckopsiromeMm a5eKkTpose.

2. IlepBom aHoze.

3. Monynsitope.

4. AHoze nocie yCKOPEHHs.

Bomnpoc 7. B suelike MHAUKATOPHOM MaHENIH MOCTOSIHHOTO TOKa CBETUTCS MOJIOBHHA Karonaa. Ka-
KOU MmapameTp pas3psia v Kak HaJlI0 H3MEHHUTb, YTOOBI CBETHJIICS BECh KaToAa?

1. YBenuuuTh TOK paspsna.

2. YMEHBIINTD TOK pazpsja.

3. YBeIMUNUTH HANIPSIKEHUE TOPEHUS

4. YMEHBbIIUTH HANPSKEHUE TOPEHUSL.

Bomnpoc 8. I'ne nHaxoautcs pabouast Touka Ha BAX Tieroriero paspsiia B MHIUKATOPHBIX MMaHENAX?
1. 3axxuranue pazpsaa.

2. CepennHa HOpMaJILHOM 00acTH paspsiaa.

3. Touka mepexoaa U3 HOpMaIbHOU (POPMBI paspsia B aHOMAIBHYIO.

4. CepennHa aHOMAJIBHOM 0071acTH paspsiza.

Bomnpoc 9. Urto onpenensieT UBET CBEUCHUS] MHAUKATOPHOU MaHEeTu?
1. IIeT karopa.

2. lIBet anona.

3. Pabouwnii ras.

4. I11OTHOCTH 3JIEKTPOHOB.

5. [InoTHOCTH HOHOB.

Bonpoc 10. Kakoii pa3psig ropuT B MHAUKATOPHBIX MaHEIsAX?
1. KopoHHBbIii.

2. JIyroBoii.

3. Tneromuid.

4. TemHOBOM.

5. UckpoBoii.

Bompoc 11. Uto nmpousoiiner, eciii MOMEHSITh MECTaMH KaTo/ U aHOJ B UHJIMKATOPHON MaHEeIn?
1. Huuero He nu3aMeHurcs.

2. Cropurt Karo.

3. Croput aHof.

4. Pazpsin He OyneT 3aKUraTbesl.

5. He Oynmet BumHO CBEYeHHE paspsiia

Bompoc 12. BeuucinuTh MakCUMaJIbHYIO CKOPOCTH 3JICKTPOHOB, BBHIOMBAEMBIX C TOBEPXHOCTH
doTokarona Mo AeMCTBHEM MOHOXPOMATUYECKOTO MydKa cBeTa ¢ AnuHoU BoiHbI 0,4 MkM. PaGoTta BbIXO-
na ¢otokarona pasHa 1,53B.

OTBET OKpPYIIIUTH 10 BTOPOTO 3HAKA MOCIIE 3aMsTOM.

Bonpoc 13. Kak uzmenurcs 3gpdextrBHas paboTa BbIX0Ja KaTO/A, €CIU MEXKAY KaToJJOM M aHOJOM

npuioxkeHo Hanpspbkenue S0 kB, a paccrosiHue Mexay katogoM v aHonom 0,5 cm?
OTBET OKPYIIIUTH 10 BTOPOTO 3HAKA MOCIIE 3aMsITOM.
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Bompoc 14. UeMy paBHO yCKOpsIOIIEe IMOJIe Y MOBEPXHOCTH BOJIL()PAMOBOrO Karoja, €CIH OHO
BBI3bIBAET yMEHbIlIEHHE paboThl Bbixoaa Ha 2,07%. DddexTuBHas paboTa BeIxoaa Boib(ppama paBHa 4,52
3B.

OTBET OKPYIIIUTH A0 BTOPOTO 3HAKA MOCIIE 3aMsTOM.

Bormpoc 15. B nonnom ¢oroanemente npu ®=0,5 JIm; K=80 MxA/JIm, Ha Ra=1 Mowm BeizenseTcs
mouHocTs P=0,16 BT B paboueii Touke. Onpenenuts K03pGUIMEHT ra30BOro YCHJICHHS B 3TOM TOUKE.
OTBET OKPYIIIHUTH A0 MEPBOr0 3HAKA MOCIE 3aMsATOM.

Bormpoc 16. B BakyymHOM (poTO3/IEMEHTE Harpy304Has MpsiMasi OTCEKaeT Ha BEPTUKAIbHOU ocu 20
MKA, a Ha ropu3oHTainbHOi 180B. Onpenenuts Ua, eciin Ru=0.
OTBET OKPYIIIHUTH A0 MEPBOr0 3HAKA MOCIE 3aMsATOM.

Bormpoc 17. B 31eKTpOHHO-JIYy4eBOM TPYyOKe ONPEeAeTIUTh YyBCTBUTEIHLHOCTh K OTKJIOHCHHIO Mar-
HUTHOW KaTyIIKH, €CJIM aMIUIMTYJa cCUrHana Ha skpaHe 2 cMm, n=1000 ButkoB, [=440 MA. OTBeT natb B
MM/ABUT.

OTBeT OKPYIIIUTH 10 TPETHETrO 3HAKA IOCIIE 3aIISTOM.

Bompoc 18. Tlpu kakoii npeneiabHONW SHEPTrUU SIEKTPOHOB B 00JACTH OTKJIOHSIOIINUX TUTACTHUH B
AJIEKTPOHHO-JIYYeBOW TpyOKe mpenenbHas dyactoTa curHana 300 MI'm, ecnm aivMHa OTKIOHSIONIUX TTa-
ctun 20 mM. OTBeT 1aTh B 5B.

OTBET OKPYIIIHUTH A0 MEPBOrO 3HAKA MOCIE 3aMsATOM.

Bormpoc 19. Ilpu kakoit jymmae oTkinoHsomux miactu B DJIT MoxxHO HaOmonaTh 6€3 MCKaXeHUs
CUTHAI C npeaenbHoi yactotor 360 MI'Li, ecnu sHeprus snekTpoHa 2,3 k3B. OtBer aarts B cM.
OTBET OKPYIIIHTH A0 MEPBOr0 3HAKA MOCIE 3aMsATOM.

Bompoc 20. DJIT umeetr 4yBCTBUTENBHOCTh K OTKJIOHEHHIO 0,5 MM/A-BUT, nuametp 3kpana 200
MM, 4uclio BUTKOB B Karymike 1500. Kakoii TOk Hago MpOmyCTHTh Yepe3 KaTyIIKy, YTOOBI Jyd IepeMe -
CTHWJICSI Ha PacCTOSIHUE PaBHOE paauycy skpaHa. OTBET J1aTh B amIepax.

OTBeT OKPYIIIUTH 10 TPETHETrO 3HAKA NOCIIE 3aIISTOM.

14.1.3. Tembl KOHTPOJILHBIX PadoT
BakyyMHas 1 rima3MeHHas 2JIEKTPOHUKA

Bomnpoc 1

Bonbsdpamossrii Tepmokaton umeer temmneparypy 2700 K, agpdexruBnas padbora Bbxoaa paBHa 3,5
sB, D=0,95. Onpeaenuts mI0THOCTh TOKAa TEPMOAIMHUCCHUH B A/M”2.

OTBeT OKpyIJIUTH 10 BTOPOI'O 3HAKa IIOCJIE 3aITOM.

Bompoc 2

Temneparypy karona nossicuiiu ¢ 600 K 1o 1200 K. Bo ckonbko pa3 u3MeHu1ach mioTHOCTh TOKA
TEpMO3MHUCCHH, ecliu 3(dekTuBHas paboTa BbIXxoaa Karoja paBHa 1 s3B?

OTBeT OKPYIIIUTH 10 BTOPOTO 3HAKA MOCIIE 3aMSITOM.

Bomnpoc 3

MoHoXpoMaTUYEeCKH MOTOK CBETa NajaeT Ha (POTOKATOA. DIIEKTPOHBI, IMUTHPOBAHHBIE C (POTOKA-
Ttona, uMmerot sHepruu. 0,05 3B. Kak u3MeHUTCS sHEprusi 3J€KTPOHA, €CJIM YHCIO0 (POTOHOB B IMOTOKE
YMEHbBIIUTS B 4 pasza?

1. He n3menurcs.

2. YBenuuurcs.

3. YMeHbIINTCS.

Bompoc 4
Ha dotokaton ¢ addextuBHOI paboToii Beixona B 1 5B magaetr MOHOXpOMaTHYECKUI TTOTOK CBETA,
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10J] IeMCTBHEM KOTOPOTO € (POTOKATONA BBUIETAIOT JIEKTPOHBI CO CKOpocThio v=600 km/c. Onpenenuts
JUTUHY BOJIHBI ITaJAI0IIETO CBETAa B METPAX.
OTBeT OKPYIIIUTH IO BTOPOTO 3HAKa MOCJE 3aIsATOM.

Bomnpoc 5

®doTorIeMEHT UMEeT 11e3ueBbIi (hoTokaron ¢ AhdekTuBHOM padoToi Beixona 1,1 sB. Mexnay karo-
JIOM ¥ aHozioM nojaHo Hanpsbkenue Ua=-2 B. OnpenenuTs MakcUMajbHYIO JUIMHY BOJIHBI CBETa (B MET-
pax), Ipu KOTOPOH €I1le HET BO BHEITHEH 11enu (HOTOIIEMEHTA.

OTBeT OKPYIIIUTH 10 TIEPBOTO 3HAKA MOCTIE 3aMSTOM.

Bomnpoc 6

Ha dorokaTton majgaer MOHOXpOMATUYECKUH MTy4OK CBETA, MO IEHCTBHEM KOTOPOTO M3 (hOTOKATO-
Jla BBUICTAIOT AJIEKTPOHBI ¢ MaKcUMalbHOM ckopocThio 500 km/c. Paborta Brixoma ¢orokarona pasHa 1,0
3B. OnpeaenuTs AJIMHY BOJIHBI NTAJIAIOIIET0 My4yKa cBeTa. OTBET AaTh B METpax.

OTBeT OKpPYIIIUTH 10 BTOPOTO 3HAKA MOCIIE 3aMsTOM.

Bomnpoc 7

Ha anox mamaet motok 35ekTpoHoB (I1MA), mpu 3ToM K03 PHUITUEHT BTOPUIHON SIMUCCHH PaBeH 3.
Ornpenenuts TOK BO BHEITHEH 1ienu aHoja. OTBET AaTh MA.

OTBET OKPYIIIHUTH A0 MEPBOr0 3HAKA MOCIE 3aMsATOM.

Bomnpoc 8

[Tpu kaKoit HAMPSKEHHOCTH IEKTPHUECKOTO OIS OYZIET HAOMI0aThCSl ABTOAICKTPOHHASI SMUCCHS
u3 Karoja, eciau ¢ dexTuBHas padora Berxona ero 0,6 :B?

OTBeT OKPYIIIUTH 10 TIEPBOTO 3HAKA MOCTIE 3aMSTOH.

Bomnpoc 9

OJIT umeer 4yBCTBUTENBHOCTh K OTKJIOHEeHHMIO 0,5 MM/A-BHT, nuamerp 3kpaHa 200 MM, 4ucio
BUTKOB B Karymike 1500. Kakoii Tok Ha 0 MpomycTUTh Yepe3 KaTyLIKy, YTOObI JIyd MEepeMEecTHIICS Ha pac-
CTOSIHME paBHOE paauycy skpaHa. OTBET JaTh B aMIepax.

OTBeT OKPYIIIUTH 10 TPETHETrO 3HAKA NOCIIE 3aIISTOM.

Bompoc 10

Urto onpenenser UBeT CBEYEHU UHANKATOPHOU MaHe u?
1. IlBet karona.

2. IlgeT aHOfA.

3. Pabouuii ras.

4. II10THOCTB ANEKTPOHOB.

5. IImO0THOCTH MOHOB.

14.1.4. Tembl 1a00paTOpHBIX padoT
JlaGopatopnas pabota "DeKTpOHHO-JTy4YeBast Tpyoka"

14.1.1. MeToanueckue peKOMeHAallUN

YueOHbI MaTepuan u3naraercs B GpopMme, MPEAroararoiieii caMoCTOSTEIPHOE MBIIIJICHHUE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu 3ToM caMocTosiTeNbHAs paboTa CTYIACHTOB UTPAET PEUIAONIYI0 POJib B
XO071€ BCEro y4eOHOro npoiiecca.

Havate u3ydyeHue MUCHUILUIMHBI HEOOXOAMMO CO 3HAKOMCTBA C pabodyeil MporpaMMol, CIHUCKOM
y4eOHO-METOIMYECKOT0 U MporpaMmMHOro odecnieueHus. CamocTosATenbHas paboTa CTyAEHTa BKIIFOYAET
paboTy ¢ yueOHBIMU MaTepHUaIaMu, BHIIOJHEHHE KOHTPOJIBHBIX MEPOIPHUATHHA, IPEIyCMOTPEHHBIX y4eO-
HBIM IIJIAaHOM.

B mpouecce n3ydeHus TUCHUIUIMHBL ISl TYYIIET0 OCBOCHHS MaTepuaia HEOOXOAUMO PEeryisipHO
oOpalarbCsi K peKOMEHIyEMOH JIUTepaType U UCTOUHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax; Mojib30-
BaThCs uepe3 KaOWHET CTYJACHTa Ha caiiTe YHHBEpCcUTETa 00pa30BaTeNbHBIMH PECypcamMu SJIEKTPOHHO-
OMONIMOTEYHONW CHUCTEMBI, a TaKXe OOIIEJOCTYNHBIMU HMHTEPHET-NOpPTATaMU, COJAEPKALIUMH Hay4HO-
MOMYJISIPHBIC U CHEIUATM3UPOBAHHBIE MAaTEPUAIIBI, TIOCBSIIIEHHBIC PA3IMYHbIM acleKTaM y4eOHO# auciiu-
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TUTHHEI.

[Tpu caMOCTOATENIHHOM HU3yYEHUH TEM CIIETYyHTE PEKOMEHIAUsM:

- YTEHUE WJIH MPOCMOTP MaTepuaia HEOOXOAUMO OCYIIECTBIATh MEJICHHO, BBIIEISAS OCHOBHBIE
U7ie; Ha OCHOBAaHUU U3Y4YEHHOTO COCTAaBUThH Te3UChl. OCBOMB MaTepHall, MOMbITaThCsI COOTHECTH TEOPUIO
C IpUMEepaMu U3 MPAKTUKH;

- €CIIU B TEKCTE BCTPEYAIOTCS] TEPMUHBI, CJI€TYET BBISICHUTh MX 3HAUYEHUE JJI1 MOHUMAaHUS J1ajb-
HEHIIEro MaTepuala;

- He00XOTMMO OCMBICITUBATh MPOYUTAHHOE M U3YUEHHOE, OTBEYATh HA MPEJI0AKEHHbIE BOIIPOCHI.

CTyIeHThl MOTYT TOJy4aTh WHAWNBUAYAIbHBIE KOHCYIBTAI[UM C KCIOJIB30BAHUEM CPEACTB Teje-
KOMMYHHKAIIIH.

[To mucrUIuIMHE MOTYT MMPOBOAMTHCS JOTIOTHUTENBHBIE 3aHATHS B (hopMe BeOMHApoB. Pacmimcanue
BeOMHApOB MyOIHMKYyeTCsl B KaOWHETEe CTyJICHTa Ha caliTe YHHUBEpPCUTETA. 3aMich BeOMHApa IMyOJIUKYeTCs B
AIIEKTPOHHOM Kypce MO AUCLUIUINHE.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENbHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMBI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyumeHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOIO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METONaMHU
amrapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpeuMy1ieCcTBEHHO IIPOBEpPKA
00IIEeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MIOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI aCCUCTCHTOM 33JJaHUs BCIYX;

- IPEe0CTaBICHUE 3aJaHUs C HCIIOIb30BAaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakMX 0OyJarommxcst MpeayCcMaTpUBaeTCsl TOCTYTI -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

— MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT ACCHCTEHTA,;

— NPE/ICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aaarnTH -
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POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hOpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

HpI/I H606XO,Z[I/IMOCTI/I AJIs1 JIAL € OTpaHUYCHHBIMU BO3MOKHOCTSAMU 300POBbA U NUHBAJIM0B IIPOLIC-

Aypa OLCHUBAHUS PE3YJIbTATOB 06yqu1/151 MOXET NPOBOAUTHECA B HCCKOJIBKO 3TAIlOB.
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