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«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
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BakyymHasi M ni1a3MeHHAs 3JIeKTPOHMKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT
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HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA
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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 115 115 4acoB
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4.0 3.E.
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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
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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/1.12) 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) 115 115
[ToaroroBka K KOHTPOJIBHBIM paboTaM 16 16

OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam

[ToaroroBka k 1abopaTopHbIM paboTam

CamocrosaTenbHOE H3ydyeHHe TeM (BOIIPOCOB) 91 91
TEOPETUUECKOHN YacTu Kypca

Bcero (6e3 3x3ameHa) 135 135
IToaroroBka u caada dK3aMeHa 9 9
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 15 17 |TIK-1, TIK-2,
[K-5
2 TokonmpoX0oXKJI€HUE B BAaKyyMe. 1 0 14 15 |IIK-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 4 115 135
Hroro 12 4 4 115 135
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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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Komniereniuun
CPII
Jlab. pab.
KCP
Cawm. pa0.

%
+
+
+
+

KonTposbHas pabota, Dk3a-
MeH, [IpoBepka KOHTPOIIb-
HBIX pabot, OTueT 1o gabdo-
patopHoii padote, TecT

[TK-2 + + + + KontposnpHas pabora, Jk3a-
MmeH, [TpoBepka KOHTpOJIb-
HBIX pabot, OTueT no nabo-
paTtopHoii pabote, Tect

ITK-5 + + + + KonTponbhas pabota, Jk3a-
MeH, [IpoBepka KOHTPOJIb-
HBIX pabot, OTueT no nabdo-
paTtopHoii pabote, TecT

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yUeHUs
He npenycmorpeno PVYII.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbmune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a0OpaTOPHBIX padoT

HasBanus pa3zenos HaunmeHnoBanue nabopatopHbix paboT

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUU

5 cemecTp

n

3 DnexTpoHHO-1y4YeBbie | JIabopartopHast pabota "IneKTpoHHO-Ty4ueBast TpyO- ITK-1, TIK-
TPYOKH. Ka" 2, IIK-5

Htoro

Hroro 3a cemectp

8. Konrposab camocTosiTe/IbHOM PadoThI
Bunbl KOHTPOJIS CaMOCTOSATENHHOM PadOTHI MpUBENCHBI B TabmuIe 8.1.
Tabmuia 8.1 — Bubl KOHTPOJISI CaMOCTOSITENBHOM padoThI

Ne Buj KOHTpOIIs1 caMOCTOATENbHOM paboThI Tpynoemio | @opMHpyeubIe
CTh (4ac.) | KOMIETEHIIUN
5 cemecTp
1 |KontponbHas paboTa ¢ aBTOMAaTU3UPOBAHHOM MTPOBEPKOI 2 [IK-1, TIK-2,
[1K-5
2 | KonTpomnbHas paboTa ¢ aBTOMaTU3UPOBAHHOM MPOBEPKOIA 2 [1K-1, T11K-2,
[1K-5
Hroro 4

9. CamocrosiTesibHasi padoTa
Bunbr camocTosTeNnbHOM pabOThI, TPYIOEMKOCTh U (POpMHpYEeMbIe KOMITETESHITUH TIPEICTABICHbI B
tabmuie 9.1.

CornacosaHa Ha noprane Ne 41011 7




Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
3 = =
) O =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
paboThI B s 2
= a =
& o 2
= S}
5 cemecTp
1 OMuccuonHas CamocrosiTenbHOE U3yye- 13 |IIK-1, KontponsHas pabdora,
JJIEKTPOHHUKA. HUE TeM (BOIPOCOB) TEOpe- I1K-2, Tect, Ox3ameH
TUYECKOM YacTH Kypca IIK-5
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 15
2 TokonpoxokIeHUE B CamocrosiTeTbHOE U3yUe- 12 |IIK-1, KonTpomnsHas pabdora,
BaKyyMe. HUE TeM (BOIPOCOB) Te€Ope- [1K-2, Tect, Ox3ameH
TUYECKOM YacTH Kypca IIK-5
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 14
3 DnexTpoHHO-Ty4YeBbie | CaMOCTOSATEIBLHOE H3yUe- 18 |TIK-1, Kontponsnas padora, OT-
TPYOKH. HUE TeM (BOMPOCOB) Teope- [K-2, 4eT 1o 1abopaTopHoil pa-
THUYECKOM 4acTH Kypca TIK-5 oote, Tect, Dx3ameH
[ToaroroBka k 1aboparop- 4
HBIM paboTam
OdopmieHre 0TYETOB 10 4
JabopaToOpHBIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 28
4 ®OTOAIEKTPOHHBIE CamocrosiTenbHOE U3yde- 8 |IIK-1, KonTponpHas padora,
IpUOOPHI. HUE TeM (BOIPOCOB) TeOpe- [1K-2, Tect, Ox3ameH
TUYECKOM YacTH Kypca IIK-5
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 10
5 Monnbie 1 CamocTosiTenbHOe H3yde- [IK-1, KontponsHnas padora,
WH/IMKATOPHBIC TPUOOPHI. | HUE TEM (BOIIPOCOB) TEOpe- [K-2, TecT, Dk3ameH
THYECKOHM 4acTH Kypca [IK-5
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 10
6 B3aumogericTBre CamocrosiTenbHOE U3y4e- TIK-1, KontponrHas pabdora,
JJIEKTPOMAarHUTHOT'O HHUE TeM (BOMPOCOB) Teope- I1K-2, Tect, Ox3ameH
W3JIyYEHHS C BEIIECTBOM. | TUHYECKOW YacTH Kypca IIK-5
IToaroroBka K KOHTPOJIb- 2
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HBIM paboTam
Hroro 10
7 Ontudeckue KBaHTOBbIE | CaMOCTOSTENBHOE U3Yy4e- g |IIK-1, KonTposnbHas pabora,
TEHEPATOPHI. HUE TeM (BOIPOCOB) Teope- [IK-2, TecT, Ok3ameH
TUYECKOHN 4acTu Kypca IIK-5
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 10
8 ITomynpoBoguukoBbie | CaMOCTOSTENBHOE U3Y4e- 16 |IIK-1, KonrtposnpHas padora,
(hoTONIpUEMHHUKH. HHE TeM (BOIIPOCOB) TEOpe- [1K-2, Tecrt, Dx3ameH
TUYECKOM 4acTu Kypca IIK-5
ITonroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 18
BrinosnHeHre KOHTPOJIBHOM 4 | IIK-1, KonTponsHnas pabota
padoThI IK-2,
I1K-5
Hroro 3a cemectp 115
IToaroroBka u cnayva sK3a- 9 OK3amMeH
MeHa
Hroro 124

10. KoHTposb caMocTOATEIbHOMH PadoThl (KypCcOBOM NPOEKT / KypcoBasi padora)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAM4YeCcKOEe M HHGOPMALMOHHOE o0ecrieyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa

1. BakyymHas u 1uia3MeHHast SJIEKTpOHHKaA [DNeKTpOHHBIN pecypc]: YuebHoe nocobue / Axce-
HOB A. U., Okc E. M., 3n06una A. @. - 2018. JlocTyn U3 1uyHOTO KaOMHETA CTyACHTA. - PexxuM mocTyma:
https://study.tusur.ru/study/library/ (mata obpamenus: 27.07.2018).

2. IlanxoBen H.I', HockoB /I.A., AkcenoB A.I., 3no6una A.®. BakyymHble U Mja3MeHHbIE TPU-
Oopbl U ycTpoicTBa [DneKTpoHHBIH pecypc]: YuebHoe mocobue. — Tomck Tomckuii MeKBY30BCKHUit
HEHTP AUCTaHIMOHHOTO oOpaszoBanwms, 2008. JlocTyn u3 muuHOTO KaOMHETA CTYyACHTA. - PeXuM qocTyma:
https://study.tusur.ru/study/library/ (mata obpamenus: 27.07.2018).

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. BakyymHas u mia3MeHHas 2JIeKTpOHUKA [ DIeKTpoHHBIN pecypc]: YueOHoe nmocobue / butnep
J. P. - 2007. 151 c¢. JHoctym w3 JHYHOrO KaOWHETa CTyIeHTa. - PexuMm JgocTyma:
https://study.tusur.ru/study/library/ (nata o6pamenus: 27.07.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHE MOCOOUs

1. BakyymHas u rura3MeHHast JJISKTPOHHKA : 3NeKTpoHHBIH Kype / A. . AxcenoB. — Tomck TV -
CVYP, ®J10, 2018. locTyn U3 TMYHOTO KaOWHETa CTY/CHTA.

2. 3nobuna A.®., lllanrun A.C. BakyyMmHas, raa3MeHHas, KBAHTOBAsI U ONTUYECKAs DJICKTPOHH -
Ka [DnekTpoHHbIN pecype]: YuebHoe meroauueckoe nocodue. — Tomck ToMckuif MEKBY30BCKUHM LIEHTP
JTUCTaHIIMOHHOTO oOpa3oBanus, 2004. JlocTynm w3 nMYHOrOo KaOWHETa CTyJACHTA. - Pexxum moctyna:
https://study.tusur.ru/study/library/ (nata obpamenus: 27.07.2018).

3. AkceHoB A. 1. BakyymHas ¥ mia3sMeHHas JIEKTPOHMKA [ DJIEKTPOHHBIA pecypc]: MeToauye-
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CKHE YKa3aHUS 10 OpPTaHU3alHUUd CaMOCTOSTENHLHOW pabOTHI AJSl CTYACHTOB 3a04HOW (OpMBI 00ydeHUS
TEXHUYECKHUX HAlpaBIICHHUH, 00yJarOIIUXCcsl ¢ MPUMEHEHUEM JAUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHO-
noruii / A. U. Axcenos, C. I'. Muxanbuenko. — Tomck @JI0, TYCVYP, 2018. Joctyn u3 TMYHOTO KabWHETa
cryneHra. - Pexxum noctyna: https://study.tusur.ru/study/library/ (mata o6pamenus: 27.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOoIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMAIIIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIIPABOYHBIC CHCTEMbI
1. baza  pmammeix  kypHanma  "®wusumka  1masmel'  Ha  miatgopme  elibrary.ru:
https://elibrary.ru/title_about.asp?1d=8251.
2. HuTepHeT pecypcsi:
Nonuzanus - http://www.femto.com.ua/articles/part 1/1422.html
WNonnas smuccus - http://www.femto.com.ua/articles/part 1/1432.html
Nonnbie mpubopsl - http://www.femto.com.ua/articles/part _1/1439.html
[Tna3zma - http://www.femto.com.ua/articles/part 2/2843.html
[ToBepxHocTHas noHU3aus - http://www.femto.com.ua/articles/part 2/2900.html

Nownkw

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JTUCHUILIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneueHnue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTrepuajbHO-TEXHMYECKOE U IPOrPaMMHOe olecriedeHne TUCUMILTHHBI

Kabuner st caMmocToATeIbHON pabOThI CTYICHTOB

ydeOHast ayuTOpus AJIsl IPOBENEHUS 3aHATHI J1a00paTOPHOTO THIIA, TIOMEIIEHHUE JUTS TPOBEIACHUS
TPYMIOBBIX U WHANBUAYAIBHBIX KOHCYIBTAIIHMA, TOMEIIEHUE TSl IPOBEACHUS TEKYIIIETO KOHTPOJIS U MPO-
MEXYTOYHOMN aTTeCTall, IOMEIICHNE I CAaMOCTOSATEIbHON padoThI

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

Onucanune UMeroIerocs 000py10BaHUs:

- Kommytatop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 mit.);

- Komnbrorep GELERON D 331 (2 mT.);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto nmpenogaBarens.

[IporpamMMHoOe obecrieueHue:

— 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyigs Windows

— Microsoft Windows

— OpenOftice
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13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 1JIs JadopaTopHbIX padoT

Kabuner my1st camoCTOATEILHOM pabOThI CTYICHTOB

yueOHasi ayTuTopus AJIsl IPOBEICHUS 3aHATUI 1a00paTOPHOTO THIIA, IOMEIEHHE [T POBEACHUS
TPYINIOBBIX W WHAWBUIYAIBHBIX KOHCYJIBTAIIMH, TOMEIICHUE JIJISl TIPOBEJCHUS TEKYIIETO KOHTPOJIS U TIPO -
MEXYTOUHOU aTTECTAlUH, IIOMELICHHUE JJIS1 CAMOCTOSTEIILHON paboThI

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, n. 74, 207 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- KommyTtatop MicroTeak;

- Kommerorep PENTIUM D 945 (3 mit.);

- Komnstorep GELERON D 331 (2 mt.);

- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;

- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

— 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

— OpenOftice

13.1.3. MaTrepuajibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne I CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTeps! kinacca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 mwT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTIXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydarornyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IIPOCMOTPA.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yIOTCSl aJbTepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINH U APYTHE TEXHHUECKUE CPEICTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIE 3aaHUA
1. Ompenenuts 3¢ hekTuBHYIO paboTy BhIX0Aa MaTepuaia karona ( B 9B), ecnu TOk amMuccuu Karo-
na 400 MA, utomaae katoaa 0,1 cM”2, remmnepatypa katoga Tk=1200 K, a D=1.
OTBET OKpPYIIIUTH IO BTOPOTO 3HAKA MOCIIE 3alsTOM.

2. @oToKkaTo1 00IyYMIIM MOHOXPOMAaTHYECKUM NOTOKOM cBeTta @ = 2 JIm. [lonyunnu Tok sMuccun
¢ porokarona [»=2 MxA. Kak usmeHuTCs MHTETpanbHas YyBCTBUTEIBHOCTh (DOTOKATO/IA, €CIIM CBETOBOI
IIOTOK YMEHBUIUTH B 3 pa3a?

1. He n3menurcs.

2. YBenuuutcs B 3 pasa.

3. YMenbmures B 3 pasa.

3. BoluncnuTh MakCUMalIbHYIO0 CKOPOCTh AJIEKTPOHOB, BHIOMBAEMBIX C MOBEPXHOCTH (OTOKATONA
MoJT ICMCTBHEM MOHOXPOMATUYECKOrO Mydka cBeTa ¢ AnuHou BoiHbI 0,4 MmxM. Pabota BeIxona hoTokato-
na paBHa 1,53B.

OTBeT OKpPYIIIUTH IO BTOPOTO 3HAKA MOCIIE 3alsTOM.

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

5. Uemy paBHO yCKoOpsiolllee Moje y MOBEPXHOCTH BOJIb(PPAMOBOIO KaToja, €CIM OHO BBI3BIBACT
yMeHbllleHue paboTel Bbixona Ha 2,07%. D¢ dextuBHas padoTa Beixoaa Boibdpama paBHa 4,52 3B.
OTBeT OKpPYIIIUTH JJO BTOPOTO 3HAKa MOCJE 3aIsATOM.

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

7. Kakas momHOCTh Oymer BbiAensaTbes Ha aHome 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 yka3aHHBIX NMPHOOpax MPOMCXOIUT MTHOBEHHOE MpeoOpa3oBaHUe BUAMMOTO M300-
paXXeHHs B DIIEKTPUYECKUIN CUTHAI 7

1. MkoHOCKOMI

2. CynepopTUKOH

3. Bunukon

4. JTuccekrop

9. B kakoil nepenaroieil Tpyoke npuMeHsieTcs MOIYIPOBOAHUKOBAs (DOTONPOBOAAIIAS MULLIEHD 7
1. MkoHOCKON

2. CynepopTUKOH

3. duccekrop
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4. Bunukon

10. Ha xaxoii anektpoz ocisuiorpaguyeckoit TpyOKH 1MojiaeTcs UCCleayeMblil curuai ?
1. Ha monynarop

2. YCKOPSIFOIIMN JIEKTPOT

3. Ha mimacTUHBI TOPU30HTAIBHOIO OTKJIOHEHUS

4. Ha niacTHHBI BEPTUKAJIBHOTO OTKJIOHEHUS

11. Ykaxnute BeIMYUHY aHOJHOTO HAIPSDKEHUS, P KOTOPOM HAOIIIOAETCs XapaKTePUCTUIECKOE
PEHTTEHOBCKOE M3TyUYEeHHE.

1. bonplie KpUTHYECKOTO HANPSKEHUS

2. PaBHO KpUTHYECKOMY HAIPSKEHUIO

3. MeHblle KpUTUUYECKOTO HAIPSIKEHUS

4. PaBHO HampsHKEHUIO HaKajia

12. Kakoe uznydeHre Ha3bIBalOT TOPMO3HBIM PEHTIT€HOBCKUM U3JTyYEHUEM?

1. N3nydeHue, cBI3aHHOE C B3aMMOJICHCTBUEM YCKOPEHHBIX HJIEKTPOHOB CO CBOOOTHBIMHU M CBS-
3aHHBIMH 3JIEKTPOHAMH KpUCTaslIa

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

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

4. Uznydenne, CBI3aHHOE C B3aWMOJACHCTBHEM YCKOPEHHBIX JIEKTPOHOB CO CBOOOJHBIMHU U CBSI-
3aHHBIMU 3JIEKTPOHAMU KpHUCTaJUIa

13. Kakoe n3nyueHue Ha3bIBAIOT XapaKTEPUCTUYECKUM PEHTTEHOBCKUM HU3JIy4eHHEM ?

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

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

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

4. U3nyyeHue, CBS3aHHOE C B3aWMOJICHCTBHEM YCKOPEHHBIX JJICKTPOHOB B ITyOMHE aTOMOB, C
MPUHAJICKAIIUMH UM SJIEKTPOHAMHU.

14. Tlpu xakoil mpeneabHON SHEPTUM DJICKTPOHOB B OOJACTH OTKJIOHSIONIMX TUTACTHH B 3JIEK-
TPOHHO-ITy4eBOH TpyOKe mpenenbHast yactora curaana 300 MI'm, ecnu anmuHa OTKIOHSIOMIUX TIacTUH 20
MM. OTBeT 1ath B 3B.

OTBET OKPYIIIUTH JI0 MIEPBOT0 3HAKA MOCIIE 3aMSITOM.

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

16. B xuHecCKoIe AIEeKTPOHHBIN MPOKEKTOP padOTaeT B PEKUME OTPAHUUYCHHS TOKA OTPHIIATEINb-
HBIM IIPOCTPAHCTBEHHBIM 3apsA0oM. B 3ToM pekume TOK Jiyuya M HampssKeHUE CBA3aHbl 3aKOHOM CTETICHH
TpH BTOpbIX. Kakoe HanpspKeHUeE UCIIONb3YETCsl B 3TOM 3aKOHE.

1. HanpsikeHre Ha yCKOPSIIOIIEM AJIEKTPOJIE.

2. Hanpsixenue Ha MOy IsITOpE.

3. 3anuparoniee HanpsKeHHE.

4. [leficTByrolleE HANPSDKEHHUE.

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

1. YBennuuth TOK paspsaa.

2. YMEHBIINTH TOK pa3psaa.
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3. VBenU4UTh HaIPSKEHUE TOPEHUS
4. YMEHbIINTh HANPSKEHUE TOPEHUS.

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

2. CepenHa HOpMJIBHOW 00JIaCTH pas3psijia.

3. Touka nepexoaa U3 HOPMaIbHOM (POPMBI pa3psia B aHOMAIBHYIO.

4. CepenriHa aHOMaJILHOM 00IacTH paspsa.

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

20. YUTto npon30iaeT, €Ciu MOMEHATh MECTAMHU KaTo M aHOJl B MHANKATOPHOU maHeau?
1. Huyero He n3MeHuTCH.

2. Cropur Karof.

3. Cropur aHoz.

4. Pa3psin He OyIeT 3aKUTaThCs.

14.1.2. Dx3aMeHALMOHHBIE TeCThI
[TpuBeneHsl MpUMEphl TUTIOBBIX 33/IaHUN U3 OaHKA HK3aMEHAIIMOHHBIX TECTOB, COCTABJICHHBIX IO
MIPOMICHHBIM pa3ieiaM JTUCIUTUIAHEI.

Bonpoc 1. MoHoxpomaTtuyeckuil OTOK cBeTa majaeT Ha (HOTOKaToA. DJIEKTPOHbI, IMUTUPOBAH-
Hble ¢ (poToKaTrona, umeroT sHepruu. 0,05 3B. Kak uamenurcs sHeprus 3J1eKTpoHa, €Clid YuciIo (POTOHOB B
MOTOKE YMEHBIINUTH B 4 paza?

1. He namenurcs.

2. YBenuuurcs.

3. YMeHbmuTCS.

Bonpoc 2. ®ortokaroa 061y4niarn MOHOXpoMaThdeckuM noTokoM ceta (D). [Tomyumin Tok 3Muc-
cuu ¢ porokarona (I»). Kak m3menurtcs Tok smuccuu ¢ GOTOKATONA, €CIM BEIUYHHY CBETOBOTO MOTOKA
YBEJIUUUTH B 3 pasza?

1. He usmenurcs.

2. YBenuuutcs B 3 pasa.

3. YMenbmures B 3 pasa.

Bonpoc 3. B kuHeckore 3JeKTpOHHBIN IPOXKEKTOp paboTaeT B peKUME OTpaHUYEHUs] TOKA OTpHU-
LIATEJIbHBIM IIPOCTPAHCTBEHHBIM 3apsAoM. B 3TOM pexuMe TOK Jyda U HaIpsDKEHUE CBsI3aHbl 3aKOHOM
CTENeHH TpH BTOpbIX. Kakoe HalpsikeHne UCOIb3yeTCsl B ’TOM 3aKOHE.

1. HanpsikeHue Ha yCKOPSIIOIIEM 3JIEKTPOJIE.

2. HanpsixkeHue Ha MOYJIATOPE.

3. 3anuparoniee HaNnpsKEHUE.

4. JleiicTByro111€€ HAIIPSIKEHUE.

Bonpoc 4. B xuHeckone TOK jy4a B IUIOCKOCTH TOK JIy4da B IUIOCKOCTH MOJAYJSTOpPa COCTaBIsET
600 MKA, B mockocty 3kpana 100 MKA. B nenu nutaHus Kakoro 3JeKTpozaa nporekaeT Tok 500 MxA?

1. IlepBoro anona.

2. Broporo aHona.

3. YCKOPSIOWIETO JIEKTPOIa.

Bomnpoc 5. Kak n3mMeHUTCs aMIUIMTyAa BUJIEOCUTHAJIA C BUAMKOHA, €CJIA TOK CUYMUTHIBAOIIETO JTyda
YBEJIUYUTH B TPH paza?

1. He u3meHuTcs.

2. YBenuuuTcs B TPH pasa.
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3. VBenuuures B 9 pas.

Bonpoc 6. B BeTHOM KuHECKOIE BCE 3JEKTPOIbI 3alIUTaHbI B paboueM pexume. Vi3MeHss Hampsi-
KEHHE Ha KaKUX 3JIEKTPO/aX MOXKHO U3MEHSTH SIPKOCTh CBEUEHUS dKpaHa?

1. YckopsiromeMm a51eKkTpoe.

2. IlepBom aHoze.

3. Monynsitope.

4. AHoze nocie yCKOPEHHS.

Bomnpoc 7. B suelike MHAUKATOPHOM MaHENIW MOCTOSIHHOTO TOKa CBETUTCS MOJIOBHHA Karonaa. Ka-
KO MapameTp pas3psja ¥ Kak HaJl0 H3MEHHUTb, YTOOBI CBETHJIICS BECh KaToAa?

1. YBenuuuTh TOK paspsna.

2. YMEeHBIINTD TOK pazpsja.

3. YBeIMUNTH HANIPSIKEHUE TOPEHUS

4. YMEHBbIIUTH HANPSKEHUE TOPEHUSL.

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

2. CepennHa HOpMaJIBLHOM 00aCTH pa3psiaa.

3. Touka mepexoaa u3 HOpMaITBHOU (POPMBI paspsia B aHOMAIBHYIO.

4. CepenHa aHOMAJIBHOM 007acTH paspsiza.

Bomnpoc 9. Urto onpenensieT UBET CBEUSHUsS] MHAUKATOPHOU MaHETu?
1. IIeT karopa.

2. lIBer anona.

3. Pabouwnii ras.

4. I11OTHOCTH 3JIEKTPOHOB.

5. I[InoTHOCTH HOHOB.

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

2. JIyroBoii.

3. Tneromuid.

4. TemHOBOM.

5. UckpoBoii.

Bompoc 11. Uto nmpousoiizner, eciii MOMEHSITh MECTaMH KaTo/ U aHOJ1 B UHJIMKATOPHOMN MaHEeIn?
1. Huuero He nu3amMeHurcs.

2. Cropurt Karo.

3. Croput aHof.

4. Pazpsin He OyneT 3aKUraTbesl.

5. He Oynmer BumHO CBEYeHHE paspsiia

Bompoc 12. BeuuciauTh MakCUMaJbHYIO CKOPOCTH 3JICKTPOHOB, BBHIOMBAEMBIX C TOBEPXHOCTH
¢doTrokaroza moj 1eHCTBHEM MOHOXPOMATHUECKOrO My4yKa cBeta ¢ JuinHoi BonHbI 0,4 MkMm. Paborta BbIxo-
na ¢otokarona pasHa 1,53B.

OTBET OKPYIIIUTH 10 BTOPOTO 3HAKA MOCIIE 3aMsITOM.

Bonpoc 13. Kak uzmenurcs 3gpdextrBHas paboTa BbIX0Ja KaToO/a, €CIU MEXKAY KaToJJOM M aHOJOM
npuioxkeHo Hanpspbkenue S0 kB, a paccrosiHue Mexay katogoM v aHonom 0,5 cm?

OTBeT OKpPYIIIUTH 10 BTOPOTO 3HAKA MOCIIE 3aMsITOM.

Bompoc 14. UeMy paBHO yCKOpsIOIIEe IMOJIe Y MOBEPXHOCTH BOJIL()PAMOBOrO Karoja, €CIu OHO
BBI3bIBAET yMeHbIlIeHHE paboThl Bbixoaa Ha 2,07%. DddexTuBHas paboTa Beixoaa Boib(pama paBHa 4,52
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3B.
OTBET OKPYIIIUTH A0 BTOPOTO 3HAKA MOCIIE 3aMlsTOM.

Bormpoc 15. B nornom ¢oroanemente npu ®=0,5 JIm; K=80 MxA/JIm, Ha Ra=1 Mowm BeiensieTcs
mouHocTs P=0,16 BT B paboueii Touke. Onpenenuts K03pPUIUEHT ra30BOro YCHJICHHS B 3TOM TOUKE.
OTBET OKPYIIIHTH 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, eciiu Ru=0.
OTBET OKPYIIIHUTH A0 MEPBOr0 3HAKA MOCIE 3aMsATOM.

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

OTBeT OKPYIIIUTH /10 TPETHETrO 3HAKA IOCIIE 3aISTOM.

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

OTBET OKPYIIIHUTH A0 MEPBOr0 3HAKA MOCIE 3aMsATOM.

Bormpoc 19. Ilpu kakoit e oTkinoHsomux miactu B DJIT MoxxHO HaOmonaTh 6€3 MCKaXeHUs
CUTHaI ¢ npeaenbHoi yactotor 360 MI'Li, ecnu sHeprus snekrpoHa 2,3 k3B. OtBer aarte B cM.
OTBET OKPYIIIHUTH 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 paanycy skpaHa. OTBET J1aTh B amIepax.

OTBeT OKPYIIIUTH 10 TPETHETrO 3HAKA IIOCIIE 3aISTOM.

14.1.3. Tembl KOHTPOJILHBIX PadoT
BakyyMHas 1 1ina3MeHHast JIEKTPOHUKA

Bomnpoc 1

Bonbsdpamosslii Tepmokaton umeet temmneparypy 2700 K, sagpdexruBnas pabora Bbxoaa paBHa 3,5
sB, D=0,95. Onpeaenuts mI0THOCTh TOKAa TEPMOAIMHUCCHUH B A/M”2.

OTBeT OKpYIJIUTH 10 BTOPOIO 3HAKa IOCJIE 3aITOM.

Bompoc 2

Temneparypy karona nossicuiiu ¢ 600 K 1o 1200 K. Bo ckonbko pa3 u3MeHu1ach miIoTHOCTh TOKA
TEepMO3MHUCCHH, ecliu 3(dekTuBHas paboTa BbIXoaa Karoja paBHa 1 s3B?

OTBeT OKPYIIIUTH 10 BTOPOTO 3HAKA MOCIIE 3aMSTOM.

Bomnpoc 3

MoHoXpoMaTUYEeCKH MOTOK CBeTa NajaeT Ha (POTOKATOA. DIIEKTPOHBI, IMUTHPOBAHHBIE C (POTOKA-
Ttona, uMmerot sHepruu. 0,05 3B. Kak u3MeHUTCS sHEprusi 3J€KTPOHA, €CIM YUCIO0 (POTOHOB B IMOTOKE
YMEHbBIIUTH B 4 pasza?

1. He n3menurcs.

2. YBenuuurcs.

3. YMeHbIINTCS.

Bompoc 4

Ha dotokaton ¢ a¢ddextuBHOI paboToii Beixona B 1 5B magaer MOHOXpOMaTHYECKUI TTOTOK CBETA,
Mo/ JICHCTBUEM KOTOPOTO ¢ (POTOKATOAA BBUIETAIOT AJIEKTPOHBI CO CKOpPOCThio V=600 kM/c. OnpenenuTsb
JUTMHY BOJIHBI MIA/IAIOIIET0 CBETa B METpax.
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OTBET OKpPYIIIUTH 10 BTOPOTO 3HAKA MOCIIE 3aMsTOM.

Bomnpoc 5

®DoTOodIEeMEHT UMEET 11e3ueBbIi (hoTokaron ¢ AhdekTuBHOM padoToi Beixona 1,1 »B. Mexny karo-
JIOM ¥ aHozioM nojaHo Hanpsbkenue Ua=-2 B. OnpenenuTs MakcUMajbHYIO JUIMHY BOJIHBI CBETa (B MET-
pax), TPy KOTOPOH €I1le HET BO BHENTHEH 11enu (DOTOIIEMEHTA.

OTBeT OKPYIIIUTH 10 TIEPBOTO 3HAKA MOCTIE 3aMsTOM.

Bomnpoc 6

Ha dorokaTon majgaer MOHOXpOMATUYECKUH MTy4OK CBETA, MO IEHCTBHEM KOTOPOTO M3 (hOTOKATO-
Jla BBUICTAIOT AJIEKTPOHBI ¢ MaKcUMalbHOM ckopocThio 500 km/c. Paborta Brixoma ¢orokarona pasHa 1,0
5B. OnpeaenuTs AJIMHY BOJIHBI NTAJIAIOIIET0 My4yKa cBeTa. OTBET AaTh B METpax.

OTBeT OKpPYIIIUTH 10 BTOPOTO 3HAKA MOCIIE 3aMSTOM.

Bomnpoc 7

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

OTBET OKPYIIIHUTH A0 MEPBOrO 3HAKA MOCIE 3aMsATOM.

Bomnpoc 8

[Tpu xakoi HAPSHKEHHOCTHU AIIEKTPUYECKOTO OISt Oy/IeT HaOII0IaThCs aBTOICKTPOHHAS IMHUCCHS
u3 Karoja, ecau ¢ dexTuBHas padora Bexona ero 0,6 3B?

OTBeT OKPYIIIUTH 10 TIEPBOTO 3HAKA MOCTE 3aMsITOM.

Bomnpoc 9

OJIT umeetr 4yBCTBUTENBHOCTh K OTKJIOHEeHHMIO 0,5 MM/A-BHT, nuamerp 3kpaHa 200 MM, 4ucio
BUTKOB B Karymike 1500. Kakoii TOk Ha 0 MpoImycTUTh Yepe3 KaTyIIKy, YTOObI JIyd MEepeMEecTHIICS Ha pac-
CTOSIHUE paBHOE paauycy skpaHa. OTBET JaTh B aMIepax.

OTBeT OKPYIIIUTH 10 TPETHETrO 3HAKA IIOCIIE 3aISTOM.

Bompoc 10

Urto onpenenser UBeT CBEUEHU HHANKATOPHOU MaHe u?
1. IlBet karona.

2. IlgeT aHOfA.

3. Pabouuii ras.

4. II10THOCTB ANEKTPOHOB.

5. IImO0THOCTH MOHOB.

14.1.4. Tembl 1a00paTOpHBIX padoT
JlaGopatopHas pabota "DneKTpOHHO-JTy4YeBast Tpyoka"

14.1.1. MeToanueckue peKOMeHAallUN

YueOHbIi MaTepuan u3naraercs B GpopMme, MPEeAroararoiieii caMoCTOSTEIbHOE MBIIIJICHUE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu »ToM caMocTosiTeNbHAs paboTa CTYACHTOB UTPAET PEUIAIONIYI0 POJib B
XO0JI€ BCEro y4eOHOro npoiiecca.

Havate u3ydyeHue MUCHUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBA C pabodyeil MporpaMMol, CIHCKOM
y4eOHO-METOIMYECKOr0 U MporpaMmMHOro odectieueHus. CamocTosATenbHas paboTa CTyAEHTa BKIIFOYAET
paboTy ¢ yueOHBIMU MaTepHUaIaMu, BHIIOJTHEHHE KOHTPOJIBHBIX MEPOIPHUATHHA, IPEIyCMOTPEHHBIX y4eO-
HBIM IIJIAHOM.

B mpouecce n3ydeHus TUCHUIUIMHBL ISl TYYIIETO OCBOCHHS MaTepuaia HEOOXOAUMO PEeryispHO
oOpalarhbCsi K peKOMEHIyeMOH JIUTepaType U UCTOUHMKAM, YKa3aHHBIM B y4€OHBIX MaTepuaiax; Mojib30-
BaThCs uepe3 KaOWHET CTYJACHTa Ha caiiTe YHHBEpcUTETa 00pa30BaTeNbHBIMH PECypcamMu SJIEKTPOHHO-
OMONMMOTEYHONW CHUCTEMBI, a TaKXe OOIIEJOCTYNHBIMU HMHTEPHET-NOPTATaMU, COJAEPKALIUMH Hay4HO-
MOMYJISIPHBIE U CHIEIUAM3UPOBAHHBIC MAaTEPUAIIBI, TIOCBSIIIEHHBIC PA3IMYHbIM acleKTaM y4eOHO# auciu-
IIJIMHBI.

[Tpu caMOCTOATETHPHOM H3yYEHUH TEM CIEIYyHTe PEKOMEHIAIUSM:
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- YTEHUE WJIH MPOCMOTP MaTepuaia HEOOXOAUMO OCYIIECTBIATH MEJICHHO, BBIIEISAS OCHOBHBIE
UJieu; Ha OCHOBAaHUU U3YYEHHOTO COCTAaBUThH Te3UChl. OCBOMB MaTepHall, MOMbITaThCsI COOTHECTH TEOPUIO
C IpUMEepaMH U3 MPAKTUKH;

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

- He00XOIMMO OCMBICIUBATh MPOYUTAHHOE U U3YYEHHOE, OTBEYATh HA MPEJI0KEHHbIE BOIIPOCHI.

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

[To mucrUIuIMHE MOTYT MMPOBOAMUTHCS JOTIOTHUTENBHBIE 3aHATHS B (hopMe BeOMHApoB. Pacmimcanue
BeOMHApOB MyOIMKYyeTCsl B KaOWHETEe CTyJCHTa Ha caliTe YHHUBEpPCUTETA. 3aMich BeOMHApa MyOJIUKYeTCs B
AIIEKTPOHHOM KypCe MO AUCLUIUINHE.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXHOCTAMU
310pPOBbA U MHBAJIMJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1ieCTBEHHO MUCHMEHHAS
npoBepKa

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

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOIO CaMOCTOsITeNIbHbIE PabOTHI, BONPOCHI K METONaMHU
amrapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MIOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLerocss HA MOMEHT IPOBEPKU

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

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI ACCUCTCHTOM 33JJaHUs BCIYX;

- IPe0CTaBICHUE 33JaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 0OyJarommxcst MpeaycMaTpUBaeTCsl TOCTYTI -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOIL30BAaHUEM YCIYT ACCHCTEHTA,;

— NPE/ICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuu B popMax, aJaarTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUU:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:
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- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS U MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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