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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 .

PazpaboTuuk:

npodeccop kad. D11 H. 1. Bypumos

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

npeJceaaTenb MeTOIMYeCKON KOMHC-
cun Kagenpst JI1, npodeccop xad.

oIl JI. H. Opnvikos
JlonieHT Kadeapsl AIeKTPOHHBIX IpU-
6opos (3I1) A. U. Akcenos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
pacumpeHue 1 3akperieHue npodecCHOHaIbHBIX 3HAaHWM, YMEHHUE BBISBISTH €CTECTBEHHOHAYY -
HYIO CYIIHOCTH MPOoO0JeM, BO3HUKAIOIINX B X0A€ MPOo(heCcCHOHAIBHON NesSTENbHOCTH, MPUBIIEKATh IS UX
pEIIeHUs] COOTBETCTBYIOIIMM (HPU3UKO-MAaTEMAaTHUECKUI armapar, apryMEeHTUPOBAHHBIN BHIOOP U peann3a-
Ul Ha MpakTHKe () (HEKTUBHON METOIMKH HKCIEPUMEHTATBHOTO HCCIEI0BAHUS MapaMETPOB U XapaKTe-
PUCTUK MPUOOPOB, CXEM, YCTPONCTB U YCTAHOBOK JJICKTPOHHKH M HAHODJIEKTPOHUKU PA3TUYHOTO (DyHK-
IIMOHAJILHOTO Ha3HAYCHUS

1.2. 3agaun JIMCHMIIINHBI
— Tlpuobperenne mpakTUYECKUX HABBIKOB, HEOOXOIMMBIX TIPHU MPOBEICHUH UCCIIEI0BATEIIbCKON
paboThI IO TEMaTUKE OYIyIIeH CIIeIMaTbHOCTH.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctunnuna «Hayuno-uccnenoBarensckast padora B cemectpe» (b1.B.JIB.3.1) otHocurcs k 6110-
Ky 1 (BapuaTuBHAas 4acTh).
[TpenmecTBYIOMMUMI AUCHUILTNHAMY, (POPMUPYIOIIMMHU HavdalbHbIC 3HAHUSA, SBIAIOTCA: Marema-
THKa, OU3HKa.
[TocnenyromumMy AUCIUILUTHHAMA SIBIISTIOTCS: 3alMTa BBITYCKHOW KBAIM()UKAITMOHHOW pabOTHI,
BKJIIOYasl MOATOTOBKY K MPOLIEAYpe 3aIIUThI U MTPOLEAYPY 3alluThl, [IpeaauniomHas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOJEM, BO3ZHUKAIOIINUX
B XO7i€ NMpo(ecCHOHATbHON NEeSTEIbHOCTH, MPUBJIEKATh /ISl UX PELICHHUsS COOTBETCTBYIOIIMH (PU3UKO-
MaTeMaTU4ECKU anmnapar;

— IIK-2 cnocoOGHOCThIO apryMEHTUPOBAaHHO BBIOMPATh UM pPEean30BbIBaTh HA MpakTUKe d(pdek-
TUBHYIO METOJUKY IKCIIEPUMEHTAIILHOTO MCCIeIOBAHUS MMapaMeTPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOICTB U YCTAaHOBOK AJIEKTPOHUKH U HAHODJIEKTPOHUKHU Pa3IMUYHOr0 (PYyHKIMOHAIBLHOTO HA3HAYECHNUS;

B pesynpTrare u3ydeHus: IUCLUIIIMHBI 00YyJatOIUNACS JTO0JIKEH:

— 3HaTh METOJMKY IPOBEACHUS MAaTEHTHBIX UCCIEIOBAaHUN; METOAUKY IPOBEICHUS TEOpETUYE-
CKOTO aHaJIu3a U HKCIEPUMEHTAIBHBIX UCCIIEIOBAaHNI; MpaBUiIa SKCILTyaTallul UCCIIEA0BATENbCKOIO 000-
PYZIOBaHUS; TEXHUKY 0€3011aCHOCTHU MPOBEACHUS HKCIIEPUMEHTAIBHBIX paboT.

— yMeThb NPOBOAMTH MATEHTHBIA MOMCK MO TEME HCCIEI0BaHUS; MPOEKTHUPOBATh YCTPOHCTBa
(OTOHUKHM; M3rOTaBIMBaTh MakKeTHble 00paslbl pa3pabOTaHHBIX YCTPOMCTB; O(QOPMIIATH KOHCTPYK-
TOPCKYIO JJOKYMEHTAIMIO Ha pa3pab0TaHHOE yCTPOHCTBO.

—  BJIa/IeTh HAaBBIKAMM MOJICIIMPOBAHUS 3JIEKTPOHHBIX CXEM; HAaBBIKAMM pa3pabOTKU KOHCTPYK-
UM YCTPOUCTB (DOTOHUKHU; METOIAaMH aHAIM3a U CUCTEMATHU3aLuH Pe3yIbTaTOB UCCIEI0BAHUS, IPEICTAB-
JIEHUs MaTepUasoB UCCIEIOBAHUS B BUJI€ OTUYETOB, ITyOIMKALUi, TPe3CHTALUH.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO0wast TpyI0EeMKOCTb JUCLUIUINHBI COCTaBIsIET 6.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0IHU -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
6 cemecTp
AyrmutopHsble 3aHATHS (BCETO) 102 102
[IpakTnueckue 3aHATHS 102 102
CamocTosiTenbpHas padboTa (Bcero) 114 114
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 114 114
Bcero (0e3 ax3amena) 216 216
OO01mas Tpy10eMKOCTb, 4 216 216
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5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHATUN TTPUBECHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

0]
- " o = S =
o o 9 5 =
3 ‘S gz > 5
Ha3Banus paznenoB 1UCHUILTAHBL © e o 2 25
= 50 S 2
S = )
& S 23 2
= © g 2
6 cemecTp
1 Ponb skcniepumenTa B Teopuu mo3Hanus. Oco- 14 10 24 [1K-2
OEHHOCTH MHKEHEPHOTO SKCIIEPUMEHTA — MHOTO(-
AKTOPHOCTh U CTOXaCTUYHOCTh. OnTrMu3anus. Ak-
TUBHBIN U NTACCUBHBIN DKCIIEPUMEHT.
2 OyHKIUY LIeTU B dKcriepumenTe. TpeboBaHus K 14 16 30 OIIK-2, IIK-2
(GYHKIHSIM [IeTTU B 33a4aX UHTEPIIOSAIUU U ONTH-
Muzauuu. [IpuMeps mocTpoeHUs] KOMIUIEKCHBIX
GbyHKUIMH 1enu.
3 ®axTophl B IKCIIEPUMEHTE — BapbUpyeMble, QUK- 14 16 30 OIIK-2, I1IK-2
cupyemble, ciydaiinblie. TpeOoBaHUS K BapbUpye-
MBIM (DaKTOpaM —KOITMYECTBEHHAs OINpeIeIcH-
HOCTb, HE3aBUCUMOCTh, COBMECTUMOCT.
4 JIucriepCUOHHBIN aHAIM3 KaK CPEJCTBO OOHAPY- 12 16 28 [1K-2
KEHUS BIUSAIONINX (PaKTOPOB HA (POHE CITydalHBIX
nomex. OgHodakTopHbII 1 MHOTO(GAKTOPHBIN aHa-
au3. Panomusanus 1 orpaHu4eHNs HAa paHJOMHU3a-
uuto. [ImanupoBanue 3KkcepruMeHTa.
5 PerpeccuoHHBIN aHalM3 KaK CPEACTBO MOCTPOE- 12 14 26 OIIK-2, T1K-2
HUSI MaTeMaTHYECKON MOJIEIH 00BEKTa UCCIIeI0Ba-
HusA. OCHOBHBIE ATalbl PErPECCUOHHOIO aHAIN3a —
MIOCTYJIMPOBAHUE BUA MOJEIH, HAXOKIEHHUE OlLle-
HOK KO3((UIIMEHTOB, aHATIU3 PETPECCHIA, OTICHKA
aJICKBaTHOCTU U TOUHOCTH.
6 MoaenupoBaHue NMPOLECCOB TeHEPAIUH, PACIIPO- 12 16 28 OIIK-2, TTK-2
CTpaHEHUs U B3aUMOJICHCTBUS CBETOBBIX BOJIH B
ONTUYECKUX Cpeax.
7 Pa3paboTka KOHCTPYKIIMH YCTPOUCTB (POTOHUKH. 12 16 28 [TK-2
8 [TarenTHas nHPOpMAIUS U TATCHTHBIC UCCIIEI0- 12 10 22 OIIK-2, TTIK-2
BaHU$, UHTEJUIEKTyaJIbHasi COOCTBEHHOCTb.
Hroro 3a cemectp 102 114 216
Uroro 102 114 216

5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
He npenycmorpeno PVYIIL.

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00eceYnBAKIIMMH (TPeabIy UMH)
U obecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00ECTICUMBAOIIMMU (MTPEABIAYIIUMA) H
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHOUM TUCIMIUIAHEL, IJ1 KOTOPBIX HEOOXOIUMO

HavMeHOBaHME TUCIUTLIMH n3ydeHue 00ecreuynBaoInuX U 00eCIeYnBAEMbIX TUCIUTLTAH
1 2 3 4 5 6 7 8
[IpeamecTByromue TUCITUTITUHBI
1 MaremaTuka + + +
2 ®dusnka + +

[Tocnenyromue TUCIUIIITUHBL

1 3amuTa BBITYCKHOW KBaIH(pU-
KallMOHHOW paOoThI, BKITIOYast

+ + + + + + + +
HOArOTOBKY K IPOLEAYPE 3allli-

TBHI ¥ IPOLEAYPY 3AIUTHI

2 IlpennunioMHas pakTUKa + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX NIPH H3YYCHUHU AUCUMIIMHBI, M BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPHU WM3YYEHUH IUCIUIUIMHBI, W BHIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

TUMI
§ Bunel 3ansatuit
= . .
5 = e
5 rfg g DopMBI KOHTPOJIS
S = =
g a 8
~ = ©
OIIK-2 + + Omnpoc Ha 3aHATUAX, BeIcTyieHHne
(moknan) Ha 3ausaTuu, Tect, [uddepen-
LUPOBAHHBIN 3a4ET
[1K-2 + + Onpoc Ha 3aHATHAX, BeICcTyIIeHHE
(moxman) Ha 3anstuu, Tect, Auddepen-
LIMPOBaHHBIN 3a4eT
6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3anMU 00yYeHUs
He npenycmorpeno PVYIIL.
7. JJaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)

A ¥ =
= 2 =
3 = =5
Z > 5
Ha3Banus paznenos HaumeHOBaHNE IPAaKTUYECKHUX 3aHATHH (CEMHUHApOB) | = & &5
: 2 S
> o =
e B>
= o
6 cemecTp

1 Ponb sxcniepuMenTa B | MI3ydeHHe poiu KCIIEPUMEHTA B TEOPUU TIO3HAHMS. 14 | IIK-2

TEOpPUU TO3HAHMUSL. N3ydenne ocoOeHHOCTEN MHXKEHEPHOTO IKCIIEPUMEH-

Ocobennoctu Ta — MHOTO()AaKTOPHOCTb ¥ CTOXaCTUYHOCTh. M3yue-
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HHXXCHCPHOI'O

HHUC OIITUMHU3allUA, 4 TAKKC aKTUBHBIX M ITIACCHUBHBIX

9KCIEPUMEHTA — 9KCIEPUMEHTOB.

MHOT0(aKTOPHOCTb U Hroro 14
CTOXaCTUYHOCTD.

OnTuMusanus.

AKTHUBHBIN U TACCUBHBIN

JKCIEPUMEHT.

2 OyHKUMYM 1Ny B Wzyuenne ¢pyHKuuu 1enu B skcepumente. Tpebosa- 14 | IIK-2
JKCIEPUMEHTE. HUS K QYHKIUSAM LEJNH B 3371a4aX UHTEPIOJSALMU U

TpeOoBanus kK GyHKIMAM |onTuMu3anuu. [ IpuMepbl moCTpoeHNs KOMIUIEKCHBIX

LIEJIN B 33Ja4ax GyHKUIUH LEeH.

MHTEPIIONISALNU U Hroro 14
onrtuMusanu. [Tpumepsr

IIOCTPOEHUS

KOMIUIEKCHBIX (DyHKIIMH

LEJIH.

3 ®akTopsl B W3yueHne BapbUpyeMbIX, GUKCUPYEMBIX, CITydaitHbIX 14  OIIK-2,
3KCIIEPUMEHTE — (haKTOpPOB B DKCIIEPUMEHTE. [1K-2
BapbUpYyEMBIE, Hroro 14
¢bukcupyemsie,

ciyuaitnele. TpeOoBaHus

K BapbUPYEMbIM

(akTopam —

KOJTMYE€CTBEHHAS

OIIPENETIEHHOCTb,

HE3aBHCHMOCT,

COBMECTUMOCTb.

4 JlucnepcuOHHBIN N3yyenne qucnepCuOHHOIO aHaau3a KaK CpeIcTBa 12 |IIK-2
aHaJIN3 KaK CPEJCTBO oOHapyXeHHUs BIUAOUMX (HaKTOpOB HA (POHE CiTyyaii-

oOHapyKeHHUs BIAMSIOMIMX |HbIX ToMeX. M3ydueHne onHoQpakTOpHOro 1 MHOTO(aK-

(akTopoB Ha (oHe TOpPHOTO aHanu3a. PangomMusanust 1 orpaHUYEHUs Ha

CIIy4alHBIX ITIOMEX. pannomm3anuto. [ImaHnpoBaHue SKCIEpUMEHTA.

OnHodaxkTopHbIN 1 Virtoro 12
MHOTO(QaKTOPHBIN

aHayin3. Pannomusanus u

OTrpaHUYEHUS HA

paHIOMHU3aLUIO.

[InannpoBanue

JKCIEPHUMEHTA.

5 Perpeccuonnsblii aHanu3 | I3yueHne perpecCMOHHOTO aHajan3a Kak CpeACcTBa Mo- 12 OIIK-2
KaK Cpe/iCTBO CTPOCHHUSI MAaTEMaTUIECKOW MOJIETT OOBEKTa UCCIIEHO0-

HOCTPOCHUS BaHUs. M3yueHne 0OCHOBHBIX 3TANOB PErPECCUOHHOTO
MaTeMaTHYeCKON MOENH |aHajau3a — IOCTYJIMPOBAHNE BUJAa MOJIETIN, HAXOXK/Ie-

00beKTa MCCIEeIOBAHUSA. | HUE OLIEHOK KOA((HUIIMEHTOB, aHATIU3 PErpeCcCHid,

OCHOBHBIE 3Tallbl OLIEHKA aJIeKBAaTHOCTU U TOYHOCTH.

PErpecCHOHHOTO aHAMM3A | pr o 12

— NOCTYJIMPOBAHUC BHUIa
MOJIeNN, HaXOXKICHNE
OLIEHOK K03 () (PUITEHTOB,
aHaJIHM3 PETPECCHH,
OLIEHKA aJIEKBaTHOCTH U
TOYHOCTH.

CornacoeaHa Ha noptane N2 37990




6 MoaenupoBaHue N3ydenune MoaennpoBaHus MPOIECCOB TeHEPAIUH, 12 OIIK-2,
MPOLIECCOB TEHEPALIUH, pacnpoCTpaHEHUs U B3AUMOJIEVCTBUS CBETOBBIX BOJIH [IK-2
pacnpoCTpaHeHus U B ONTUYECKUXCPENIaX.
B3aMMO/IEHCTBUS Hroro 12
CBETOBBIX BOJIH B
ONTUYECKUX CpEeAax.
7 Pa3zpaboTtka N3yuenne MeTooB pa3paboTKu KOHCTPYKITUH 12 | 1IK-2
KOHCTPYKIIH YCTPOUCTB | yCTPOUCTB (POTOHUKHU.
(hoTOHHMKHWU. Vroro 12
8 [TareHTHas [TaTentHas nHpopMalus 1 MaTeHTHbIE UCCIIEAOBaHUS, 12 OIlK-2,
uHpopmManus u MHTEIJIEKTya bHasi COOCTBEHHOCTb. [IK-2
MaTCHTHBI

are N Uroro 12
HCCIeA0BaHMs,
HHTEJJIEKTyalbHast
COOCTBEHHOCTb.
Hroro 3a cemectp 102

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINHU TPE/ICTABIICHBI B

tabmme 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
) O
= 2 E
2 =
) O =
Bunabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a e g
= S
6 cemecTp
1 Ponb sxcnepumenta B | IlogroroBka k mpaxktuye- 10 |IIK-2 Brictynienue (noknan) Ha
TEOPUHU TTO3HAHMUSL. CKHM 3aHATUSAM, CEMHHA- 3anatuu, Juddepenimpo-
OcoOenHoctu pam BaHHBIN 3aueT, Onpoc Ha
WHXEHEPHOTO Hroro 10 3aHATUAX, TecT
SKCIIEPUMEHTA —
MHOTO()aKTOPHOCTH U
CTOXaCTHUYHOCTb.
OntuMmusanus. AKTUBHBIN
Y TTACCUBHBIN
3KCIIEPUMEHT.
2 OYHKINH 1IETH B [ToaroroBka k mpakTuue- 16 |OIIK-2, Brictymienne (moxmnam) Ha
JKCIIEPUMEHTE. CKHM 3aHSTUSAM, CEMHHA- [IK-2 3ansatuu, Juddepenmmpo-
TpeboBanus k QyHKIMSIM | pam BaHHBIHN 3a4eT, Onpoc Ha
LIeTU B 3aJ1a4ax Hroro 16 3aHATUAX, TecT
WHTEPIOJISALINY U
ontumusauuu. [Ipumepsl
MIOCTPOECHUS
KOMIUIEKCHBIX (pyHKIMH
LETH.
3 dakTopsl B [ToaroroBka k mpakTuue- 16 |OIIK-2, Brictymiienue (noknan) Ha
3KCIIEPUMEHTE — CKWM 3aHSITHSIM, CEMHUHA- [1K-2 3arsaTuy, Juddepermupo-
BapbUpYyEMBIE, pam BaHHbIN 3aueT, Onpoc Ha
UKCUPYEMBI HATUAX, TecT
uxcupyemsie, Hroro 16 3a > 1€C
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cinyuaiineie. TpeOoBaHus
K BapbUPyEMbIM
(hakTopam —
KOJIMYECTBEHHAS
OTIpE/IeTICHHOCTb,
HE3aBUCUMOCTb,
COBMECTUMOCT.

4 JlucnepcroHHbIN aHAIIN3
KaK Cpe/ICTBO
0OHAPYKEHUS BIHSIFOIIIIX
(hakTopoB Ha QoHe
CIIy4alHBIX IIOMEX.
OnHodakTopHBIN U
MHOTO(AKTOPHBIN aHAIN3.
Pangomusanus u
OrpaHUYEHUS Ha
PaHI0MHU3AIHIO.
[InanupoBanue
9KCIEPHUMEHTA.

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

16

Hroro

16

[1K-2

Brictymiienue (noxnam) Ha
3ansaTuH, Juddepermupo-
BaHHBIN 3aueT, Onpoc Ha
3aHATHAX, TecT

5 PerpeccuoHHbIN aHaIu3
KaK CpeJICTBO TOCTPOCHHUS
MaTeMaTHYECKON MOJEIIN
00BEeKTa UCCIICOBAHMUS.
OCHOBHBIE dTaIbI
PErpecCMOHHOIO aHaIu3a
— TIOCTYIMPOBAHUE BUJIA
MOJICIIH, HaXOXKICHUE
OIICHOK KOA()(PHUITUEHTOB,
aHaJIU3 PErpeccuil,
OIICHKA aJIeKBAaTHOCTH U
TOYHOCTH.

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSAM, CEMHUHA-
pam

14

Hroro

14

OIIK-2,
TK-2

Brictymienne (moxmnam) Ha
3anstun, Auddepenuupo-
BaHHBIN 3a4eT, Onpoc Ha
3aHATHAX, TecT

6 MonenupoBanue
MPOLIECCOB TeHEPALINH,
pacnpoCcTpaHeHUS U
B3aMMO/ICHCTBUS
CBCTOBBIX BOJIH B
ONTUYECKUX CpPEax.

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSIM, CEMHUHA-
pam

16

HUroro

16

[IK-2

Brictymienne (moxmnam) Ha
3anstun, Auddepenuupo-
BaHHBIN 3a4yeT, Onpoc Ha
3aHATHAX, Tect

7 Pa3paboTka
KOHCTPYKLIMH YCTPOUCTB
(hoTOHHKHWU.

[TonroToBka K mpakTuye-
CKHM 3aHSTHSAM, CEMHUHA-
pam

16

HUroro

16

I1K-2

Brictymuienne (moxnam) Ha
3anatuu, Juddepenmupo-
BaHHBIN 3a4eT, Onpoc Ha
3aHATHAX, TecT

8 IlareHTHAs UHPOPMAITHSI
" ITAaTCHTHBIC
HCCIIEIOBAHMS,
I/IHTGJ’IJ’ICKTyaJ'II)HaSI
COOCTBEHHOCTb.

IToaroroBka K mpakTuie-
CKUM 3aHSATHUSAM, CEMUHA-
pam

10

Hroro

10

OIIK-2,
[IK-2

Brictymienue (noknan) Ha
3anatuu, Juddepenmupo-
BaHHbIN 3aueT, Onpoc Ha
3aHATHAX, TecT

Hroro 3a cemectp

114

Hroro

114
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
6 cemecTp
BricTynenue (noknan) Ha 10 20 20 50
3aHATHU
Omnpoc Ha 3aHATHIX 10 20 20 50
Hroro makcumyM 3a nepu- 20 40 40 100
on
Hapacraromum ntorom 20 60 100 100

11.2. Ilepecyer 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBeH B Tadymie 11.2.
Ta6muna 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIC TOUKU

bajuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHON cymMmbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMasbHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTENIBHO)

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HoCpeAcTEeHHO)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aioB F (Hey1oBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAN4YeCcKOe M HHPOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas JIMTEpaTypa

1. Onruyeckre W aKyCTOONTHYECKHE CHUCTEMBI 00paboTKM WH(pOpMammu [DNEKTPOHHBIH pe-

cypc]: VYueOnoe mnocobue / bamkupor A. M. - 2012. 100 c. - Pexum pgocrymna:
http://edu.tusur.ru/publications/1819 (mara obpamenus: 13.07.2018).
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2. ®oropedpakTtuBHbIEe 3(P(PEKTHI B IMEKTPOONTUUECKUX KpHUCTAIIax [DIEeKTpOHHBIN pecypc]:
Yyeonoe nocodue / llanmapos B. M., Manzens A. E., llangapos C. M., bypumos H. U. - 2012. 244 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/1553 (nara ob6pamenus: 13.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. KBanTOBas U onTHyYeckKas 3JIEKTPOHUKA [DIEKTPOHHBIN pecypc]: YueOHoe nocobue / llanru-
Ha JI. U. - 2012. 303 c. - Pexxum poctyna: http://edu.tusur.ru/publications/713 (mara oOpaieHus:
13.07.2018).

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us
1. HayuHo-uccnenoBarenbckas paboTa CTYIEHTOB [DJIEeKTpOHHBIN pecypc]: MeToandyeckue yka-
3aHUA JUIs CTYIAEHTOB HarpasieHus noarotoBku 210100.62 - "OnekTpoHUKa U HAHO3JIEKTpOHUKA" podu-
i KBaHTOBas U onTuyeckas JIeKTPOHUKA; DINEeKTpOHHBIE PUOOPHI U ycTpoiictBa / JIyruna H. 3., Bypu-
moB H. U. - 2014. 20 c. - Pexum moctyma: https://edu.tusur.ru/publications/4083 (mata oOpareHus:
13.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
MHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YKCiIa JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI U MHBAIMIOB MPEAOCTABISIOTCS B (hOopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1ML ¢ HAapyIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

12.4. IIpodeccuonaibHbIe 0a3bl JAHHBIX U HH(GOPMALIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. Tlpu u3yyeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCIIONIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CTh JOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuaJibHO-TeXHHYecKoe ofecrneyeHue JUCHMILUIMHBI U TpedyeMoe MporpaMMHoe
ob0ecreueHmne

13.1. O6mue TpedGOBaHNA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHHUILIMHBI

13.1.1. MaTrepuaJibHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnedyeHue JJisi NPAKTHYECKUX 3aHA T

YHIJI ontudeckoro MarepuajgoBEACHUS, HEIMHEWHOW ONTUKKA M HaHodoroHuku / Jlaboparopus
I'TIO

yueOHasi ayquTopus ISl TIPOBEICHUS 3aHATUN J1a00paTOPHOrO THUIA, MOMEIICHUE Il KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX pad0T), HOMEIICHHE IS IPOBEICHUS TPYIIIOBBIX U MHIUBUIY -
aJIbHBIX KOHCYJIbTallUi

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuia, a. 74, 008 ay.

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- Ctonel ontudeckue (3 1miT.);

- JIazepnt TBepuotenbubie LCS-DTL-317 u LCS-DTL-316, na3zepHblif KOMIUIEKC C JIMHAMHU BOJIH
(510,6; 578,2; 630-700 uM™m, 0.05-8 BT, mazepst He-Ne (633 um, 1 - 20 MBT);

- Cnekrpodoromerper CD-2000 u Genesis 2;

- KoMITJIEeKThI ONTHYECKUX U ONTO-MEXaHUYECKUX KOMIIOHEHTOB, aBTOMATU3UPOBAHHbIE KOMILJICK-
cel 00paboTku ganubiX, [1IK kimacca Pentium IV co cnienmanusupoBanabiM [1O mist kakaoro pabodero me-
CTa;
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- Becnl anexkrponnsie nadoparopusie ET-20011;

- BonstmeTp GDM-78261;

- I'enepatop curnasnios AHP-3121;

- UcTounnk nuTaHus TMHEHHBIM MHOTOKaHAIbHEIM ATH-2335;
- HanoBonet™eTp cenexktuBHbd Unipan-232B;

- Ycranoska YMOI'-3;

- Hudposoii BonsT™MeTp B7-78/1;

- BonsT™meTp yHuBepcanbubiii B7-40;

- Komnstorep (5 mit.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— Google Chrome

— Microsoft Windows

Jlaboparopusi KOMIBIOTEPHBIX ceTell 1 npoMbIieHHON aBToMaruzanuu (I'TIO)
yueOHas ayMuTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaTOpHOTO TUTIA
634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 74, 101 aym.
Ornucanue UMeroIerocs 000pyI0BaHUS:

- [lepconanbHubie KOMIIBIOTEPHI (13 1IT.);

- Crenppl «IIpombliieHHast 2IEKTPOHUKAY;

- lexonT-182 B xomrekre (7 mT.);

- KommiexkT umutaTopoB curHasioB (MoHTax Ha creHnax Jlexonr) (7 mrt.);
- KommyraTtop 3COM SuperStackSwitch 4226T;

- KommyTtaTtop 3COM SuperStack-3 Switch 3226;

- KommyTanmonHsiii mkag ¢ naTd-maHeinsiMu;

- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmmHoe obecrnieueHue:

— Google Chrome

— Microsoft Windows

13.1.2. MarepuajibHO-TEXHHYECKOE U MPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOM padoThl
Jist caMOCTOSITENNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrmexkr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8[T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. [Tee303ddexT:

a). D dexT BOZHUKHOBEHUS NOSIPU3ALUH TUDIICKTPUKA MOJ] IeHCTBHEM MEXaHHMUECKUX HaIlpsiKe-
1305071

0). MI3aMeHeHne TUAJIEKTPUUECKUX CBOMCTB Cpe/bl AJIsl CBETOBOTO M3IYUYEeHHUs MO IeHCTBUEM dJIeK-
TPUYECKOTO OIS

B). McnyckaHue 371eKTpOHOB BEIIECTBOM O] ICHCTBUEM 3JI€KTPOMArHUTHBIX W3TYYECHUH.

r). ®u3nyeckoe SBJICHUE XapaKTepU3yollleecs BOSHUKHOBEHUEM HAIPSKEHUS WU AJIEKTPUUECKO-
IO TOKa B BELIECTBE MO BO3JIEIICTBUEM CBETA.

2. DnexTpoonTuyeckuii 3 peKT:

a). D dexT BOZHUKHOBEHUS NOJSIPU3ALUH TUAICKTPUKA MOJ] IeHCTBHEM MEXaHHMUECKUX HaIlpsiKe-
HUMN

0). MI3MeHeHne TUAIEKTPUUECKUX CBOMCTB Cpe/bl AJIsl CBETOBOTO M3IYUYEeHHUs MO IeHCTBUEM dJIeK-
TPUYECKOTO OIS

B). MicnyckaHue 371eKTpOHOB BEIIECTBOM O] ICHCTBUEM 3JIEKTPOMArHUTHBIX U3TYYESHUH.

r). ®u3nyeckoe SBJICHUE XapaKTepU3ylollleecs BOSHUKHOBEHUEM HAIPSKEHUS WU JIEKTPUUECKO-
IO TOKa B BEUIECTBE MO BO3JIEIICTBUEM CBETA.

3. Buemnuii potosddexr:

a). D dexT BOZHUKHOBEHUS NOSIPU3ALUH TUAIIEKTPUKA MOJ] IeHCTBHEM MEXaHHMUECKUX HaIlpsiKe-
1305071

0). MI3MeHeHne TUAIEKTPUUECKUX CBOMCTB Cpe/bl ISl CBETOBOTO M3IYYEeHHUs MO IeHCTBUEM dJIeK-
TPUYECKOTO OIS

B). MicnyckaHue 371eKTpOHOB BEIIECTBOM O] ICHCTBUEM 3JIEKTPOMArHUTHBIX U3TYYESHUH.

r). ®u3nyeckoe SBJICHUE XapaKTepU3ylollleecs BOSHUKHOBEHUEM HAIPSKEHUS WU AJIEKTPUUECKO-
IO TOKa B BELIECTBE MO BO3JIEHICTBUEM CBETA.

4. ®otoBoabTanyecKuil 3P PeKT:

a). D dexT BOZHUKHOBEHUS NOSIPU3ALUH TUDIICKTPUKA MOJ] IeHCTBHEM MEXaHHMUECKUX HaIlpsiKe-
1305071

0). MI3MeHeHne TU3IEKTPUUECKUX CBOMCTB Cpe/bl AJIsl CBETOBOTO M3IYUYEeHHUs MO IeHCTBUEM dJIeK-
TPUYECKOTO OIS

B). McniyckaHue 371eKTpOHOB BEIIECTBOM O] ICHCTBUEM 3JIEKTPOMArHUTHBIX U3TYYESHUH.

CornacoBaHa Ha noprane Ne 37990 12



r). GU3nyUecKoe SBICHUE XapaKTepU3yIoleecsi BOSHUKHOBEHHEM HAPSIKECHUS WM JIEKTPHUYECKO-
IO TOKa B BEUIECTBE MO BO3JIEIICTBHEM CBETA.

5. DnexTpoHuKa:

a). Hayka o B3aumoeiicTBIM 3JI€KTPOHOB € AJIEKTPOMAarHUTHBIMH TOJISIMU

0). Pa3znen matemaTrku

B). Hayka o B3ammopeiicTBUM aTOMOB

r). Teopust momynpOBOJHUKOBBIX FIIEMEHTOB

6. Jlazep:

a). OnTHuYecKuii KBaHTOBBINM FeHEPATOP

0). [IpeoOpazoBarens HaNMPSHKEHUS

B). UCTOYHUK MOCTOSIHHOTO TOKa

r). U3meputenbHbiii mpuodop

7. HaHOBMEeKTpOHHUKA:

a). O01acTh IEKTPOHHUKH, 3aHUMAIOIIASICS pa3pabOTKON (PU3UIECKUX M TEXHOJIOTHUYECKUX OCHOB
CO3/IaHUsI MHTETPATBLHBIX AJIEKTPOHHBIX CXEM C XapaKTEPHBIMH TOMOJOTUYECKUMHU pa3MepaMu SJIEMEHTOB
Menee 100 HaHOMETpOB

0). Hayka o B3anMOfeiicTBUU AJIEKTPOHOB C DJIEKTPOMArHUTHBIMH MOJISIMU

B). O6nacTh (U3MKHM, U3y4arouiasi METOAbl YCHJIEHUSI U T€HEpaldy 3JIEKTPOMAarHUTHOIO H3Jyde-
HUS, OCHOBAHHBIC HA WCIIOJIb30BAHUU SIBIICHUS BBIHYKJICHHOTO U3ITyUYEHUS] B HEPABHOBECHBIX KBAHTOBBIX
CUCTEMaX, a TAK)KE€ CBOMCTBA MOJIy4aeMbIX TAKUM 00pa3oM yCUIIUTENIeH U TeHEPaToOpoB U UX MIPUMEHEHUS
B DJICKTPOHHBIX MPUOOpax

r). Paznen snexTpoHHKH, M3ydaronuil (GU3NYEeCKUe MPUHIUIIBI PabOThl, (QYHKIIMOHATILHBIE BO3-
MOKHOCTH JJICKTPOHHBIX MPUOOPOB, B KOTOPBIX JBIKEHUE 3JICKTPOHOB WM WHBIX HOCHUTENEH 3apsja,
00yCIaBIMBAIOIINX JEKTPUYECKUN TOK, IPOUCXOAUT B 00bEME TBEPIOTO TeNa

8. KBaHTOBas 2JIEKTPOHMKA!

a). Obnactb GuU3MKH, U3ydaroliasi METOAbl YCUJICHUS U T€HEepallu 3JIeKTPOMArHUTHOIO H3Jyde-
HUS, OCHOBAHHBIC HA WCIIOJIb30BAHUU SIBIICHUS BBIHYKJICHHOTO U3ITyUYEHHUS] B HEPABHOBECHBIX KBAHTOBBIX
CHUCTEMaX, a TaK)KE€ CBOMCTBA MOJIy4aeMbIX TAKUM 00pa3oM yCUIIUTENIEH U TeHEPaToOpoB U UX MPUMEHEHUS
B DJICKTPOHHBIX MPUOOpax

6). Hayka o B3anMozelicTBUU 3JIEKTPOHOB C 3JIEKTPOMArHUTHBIMU MOJISIMU

B). O6nacTh 2JIEKTPOHUKH, 3aHUMAIOIIASCS pa3pabOTKON (PU3HMUECKUX U TEXHOJOTHYECKUX OCHOB
CO3/1aHUS MHTETPAJIbHBIX AJIEKTPOHHBIX CXEM C XapaKTEPHBIMH TOMOJOTUYECKUMU pa3MepaMu 3JIE€MEHTOB
meHee 100 HaHOMETpOB

r). Paznen snexTpoHHKH, M3ydaronuil (GU3NYEeCKUe MPUHIUIIBI PabOThl, (QYHKIIMOHAIBHBIE BO3-
MOKHOCTH JJICKTPOHHBIX NMPUOOPOB, B KOTOPBIX JBIKEHUE 3JICKTPOHOB WM WHBIX HOCHUTENCH 3apsja,
00yCIaBIMBAIOIINX JEKTPUYECKUN TOK, IPOUCXOAUT B 00bEME TBEPIOTO TeNa

9. TBepaoTenbHAasK AIMEKTPOHUKA:

a). O01acTh IEKTPOHHUKH, 3aHUMAIOIIASICS pa3pabOTKON (PU3UIECKUX M TEXHOJIOTHUYECKUX OCHOB
CO3/IaHUsI MHTETPATBLHBIX AJIEKTPOHHBIX CXEM C XapaKTEPHBIMH TOMOJOTUYECKUMHU pa3MepaMu SJIEMEHTOB
Menee 100 HaHOMETpOB

0). Hayka o B3anMoOfelicTBUU AJIEKTPOHOB C DJIEKTPOMArHUTHBIMH MOJISIMU

B). O6nacTh (U3UKHM, U3yyarouiasi METOAbl YCHJICHUSI U T€HEpallu 3JIEKTPOMAarHUTHOIO H3Jyde-
HUS, OCHOBAHHBIC HA WCIIOJIb30BAHUU SIBIICHUS BBIHYKJICHHOTO M3ITyUYeHUS] B HEPABHOBECHBIX KBAHTOBBIX
CUCTEMaX, a TAK)KE€ CBOMCTBA MOJIy4aeMbIX TAKUM 00pa30oM yCUIIUTENIEH U TeHEPaToOpoOB U UX IPUMEHEHUS
B DJICKTPOHHBIX MPUOOpax

r). Paznen snexTpoHHKH, M3ydaronuil (GU3NYEeCKUe MPUHIUIIBI PabOThl, (QYHKIIMOHAIBHBIE BO3-
MOKHOCTH JJICKTPOHHBIX NMPUOOPOB, B KOTOPBIX JBIKEHUE 3JICKTPOHOB WM WHBIX HOCHUTENCH 3apsja,
00yCIaBIMBAIOIINX JEKTPUYECKUNA TOK, IPOUCXOAUT B 00bEME TBEPIOTO TeNa

10. CooTHoIIEHUS, KOTOPBIE BBIMOIHIIOTCS MKy TOKAMHU U HAMPSDKEHUSMHU Ha ydacTKax JIF000H
AIEKTPUYECKON LeNH

a). IlpaBuna Kupxroda

0). 3akon Kupxroda

B). 3akoH Kynona

r). [IpaBuiio 6ypaBunka
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11. TloneBoit TpaH3ucTop:

a). [TomynpoBoaHUKOBEIN TIPUOOP, pabOTa KOTOPOTO OCHOBAHA HA YNPABIECHUU AIEKTPHUECKUM CO-
MPOTUBIIEHUEM TOKOMPOBOSIIETO KaHaja MOMEPEYHBIM AJIEKTPUUECKUM IO0JEM, CO3AaBAEMBbIM IMPHIIO-
’KEHHBIM K 3aTBOPY HaIpPSLKEHUEM

0). TpéxaneKTpoAHbIi MOTYIPOBOJHUKOBBIN MPHOOP,B MOIYTIPOBOIHUKOBOW CTPYKTYpE KOTOPOTO
c(hopMHpPOBaHKI /IBa p-N-MEPEXo/a, MEPEHOC 3apsa Yepe3 KOTOPhIE OCYIIECTBIISETCS HOCUTENSAMU JIBYX
MOJISIPHOCTEH — DIIEKTPOHAMU U JIBIPKaMU

B). Tpan3ucrop 1ig paboThl B «IIOJIEBBIX)» YCIOBHIX

r). ICTOYHUK MarHUTHOTO TIOJIS

12. KakoBa pe3oHaHCHas YacTOTa KOJIeOAaHUH B MOCJIEI0BATEIFHOM KOJIeOaTeIbHOM KOHTYPE, C €M-
KOCThIO 159,24 H® 1 UHAYKTUBHOCTHIO 159,24 MI'H:

a). 1 k'

0). 1 MI'n

B). 6.28 k'l

r). 6.28 MI'g

13. ®oTommona:

a). [IpuéMHUK ONTHYECKOTO M3IIyueHHsI, KOTOPBIH MpeoOpa3yeT MOMaBIIUK Ha €ro ()OTOUYBCTBH-
TEJIbHYIO 00J1aCTh CBET B AJIEKTPUUECKUI 3aps]l 3a CUET MPOIIECCOB B p-N-IIEpeXoie.

6). OnTuueckuii KBaHTOBBIM T'eHEPATOP

B). [TomynpoBoJHUKOBBIN TPUOOP € FIMEKTPOHHO-ABIPOYHBIM MEPEXOA0M, CO3AIOUINI ONTUYECKOE
U3JIy4eHHE MPU MPOMYCKAHUH Yepe3 HETO FIEKTPUUECKOro TOKa B MIPSIMOM HAMPABICHUU.

r). UCTOYHUK MarHUTHOTO OIS

14. ABTOp (hu3MUECKOro 3aKOHA, OMPEIEISIFOIIETO CBSA3b IICKTPOABIKYIIEH CHIIBI HCTOUHUKA (MU
AIIEKTPUYECKOTO

HaMpPsHKEHMs ) ¢ CUJION TOKa, MPOTEKAIOIIETO B MPOBOJAHUKE, U COMTPOTHUBIICHUEM:

a). Om

0). Amrmiep

B). Kymon

r). ®apazeit

15. KBaHTOBas MeXaHUKa:

a). Pa3znen reopetnueckoit pu3uKu

0). Paznen meaumuHsb

B). Paznen xumun

r). Paznen npeBHerpeyeckoit Mudororum

16. DxcnepuMeHT:

a). Metoa nccieoBaHus HEKOTOPOTO SIBIICHUS B YIIPABIISIEMbIX HAOIIOATENIEM YCIOBUSIX

0). @opma pa3BUTUI 3HAHUH, IPEACTABIAIONIAS COO0I0 OOOCHOBAHHOE MPEATOIOKEHUE, BHIIBUTA-
€MOe€ C 1eJIbIO BBISICHEHHUS CBOMCTB U MPUYUH UCCIEAYEMBIX SIBICHUN

B). [IpenonaBarens TYCVYPa

r). AGCTpaKkTHOE TIPEACTABICHUE PEaJTbHOCTH B Kakoi-mnbo gopme (Hampumep, B MareMaruye-
CKOH, (pu3nyecKkoil, CHMBOJIMYECKOH, rpa)nueCcKoi WK JECKPUIITHUBHOM).

17. I'mnoresa:

a). MeTox uccienoBaHust HEKOTOPOTO SIBIICHUS B YIIPABIISIEMBIX HAOIIOATEIEM YCIIOBUSIX

0). ®opma pa3BUTHI 3HAHWM, IPEACTABIISIONIAS COO0I0 000CHOBAHHOE MPEIOIOKEHNE, BBIBUTA-
€MOe€ C IIeJIbIO BBISICHEHUS CBOMCTB M MPUYUH UCCIIEIYyEMbIX SIBIICHUN

B). YUeHHe, CUCTeMa UJIeH WU IPUHITUIIOB. SIBIISETCS COBOKYITHOCTHIO 00OOIEHHBIX MTOJIOKECHHH,
00pa3yromuX HayKy WiH e€ pa3aen

r). Pazgen nayku

18. Teopusi:

a). Metoa nccienoBaHus HEKOTOPOTO SIBIICHUS B YIIPABIISIEMbIX HAOIIOATENIEM YCIOBUSX

0). @opma pa3BUTHI 3HAHUH, IPEACTABISAIONIAS COO0I0 0OOCHOBAHHOE MPEATOJIOKEHUE, BBIIBUTA-
€MOe€ C 1eJIbIO BBISICHEHHUS CBOMCTB U MPUUMH UCCIIEAYEMBIX SIBJICHUN

B). YueHue, cucTeMa ujiei Wiu NPUHIUIOB. SIBISETCS COBOKYITHOCTHIO 0OOOIEHHBIX OT0XKEHHH,
00pa3yromux HayKy Win €€ pasnen
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r). AGCTpaKTHOE MpPEJCTAaBICHUE PEalbHOCTH B Kakoi-mubo ¢opme (Hampumep, B MaTeMaTHye-
CKOM, (PU3NUECKOM, CAMBOJIIMYECKOM, rpad)nueCcKOi I ECKPUIITHBHOM ).

19. Ceeroguon:

a). [IpuémMHUK ONTHYECKOro M3Ty4YeHHs, KOTOPbIH IpeodpasyeT MomaBmIUi Ha €ro pOTOUYBCTBU-
TEJIHYIO 00J1aCTh CBET B SJICKTPUUECKHIA 3apsizl 3a CUET MPOIIECCOB B P-N-IIEPEXOIC.

0). OnTuueckuii KBAaHTOBBIN TeHEPATOP

B). [lonynpoBOAHMKOBEIM NPUOOP € IMEKTPOHHO-ABIPOYHBIM MEPEXOI0OM, CO3IAIONINI ONITHIECKOEe
U3Ty4YeHHUE MPU NPONYCKAHUN Yepe3 HEro 3JIEKTPUUECKOro TOKa B MPSMOM HaIlPaBICHUH.

r). ICTOYHUK MarHUTHOTO TIOJIA

20. Tonsapuzanus 3J€KTPOMArHUTHBIX BOJIH:

a). du3nueckoe SBICHNUE XapaKTEPU3YIOLIEeCss BOSHUKHOBEHUEM HANPSKEHUS WM DJIEKTPUYECKO-
IO TOKa B BEUIECTBE MO BO3/ICIICTBHEM CBETA.

0). IlepepacmpenencHrue HMHTEHCHUBHOCTH CBETa B pe3yJbTaTe HAJIOKEHHUsS (CyNepIo3UIUm)
HECKOJIbKHUX CBETOBBIX BOJIH.

B). D(ddekr paciiersieHns B aHU30TPOIHBIX Cpe/iax Jyda CBETa Ha JIBE COCTABJISIOIIKE.

r). SIBieHne HampaBJIECHHOIO KOJeOaHHs BEKTOPOB HAIPSKEHHOCTH 3JeKTpuyeckoro nonst E mnu
HaNpsHDKEHHOCTH MarHUTHOTO 1o H.

14.1.2. Tembl 10KJI210B
XapakTepucTUKH MOTynpoBoaHUKOBOTO nuoga OJI-24K
[TapameTpsl OITYyIPOBOJHUKOBBIX J1a3€POB.
XapakTepuCTUKU U IPUHLUIIBI paOOThl TBEPAOTEIbHBIX JIA3€POB.
XapaKTepUCTUKU U MIPUHIUIBI paOOTHI MPUOOPOB YIPABICHUS ONTHYECKUM U3ITYYEHUEM.
[TapameTtps! poTOpePpakTUBHBIX KPUCTATIIOB.

14.1.3. Tembl OIPOCOB HA 3aHATHAX
HccnenoBanue GOTOMHAYIIMPOBAHHBIX SBICHUN B ()OTOPEPPAKTUBHBIX MTbE30KPHUCTAIIIAX.
Coznmanrie W uccleOBaHHE OUHAMHUYECKUX ronorpaduyeckux HHTEpGEpOMETPOB Ha OCHOBE
doropepakTUBHBIX MTEE30KPUCTAILIIOB JIJISI ONTHYECKUX U3MEPUTEIIBHBIX CUCTEM.
CuHTe3 NepCreKTUBHBIX ONTHYECKUX MAaTEepHalioB U CO3JaHUE HAa UX OCHOBE YCTPOMCTB yIpaBiie-
HUA OONTUYCCKUM U3ITYYCHHCM.

14.1.4. Bonpocs! 1ugdepeHuMpoBaHHOIO 3a4eTa

I/IsyquHe MMPUEMHHUKOB 1 HCTOYHUKOB OINITHYCCKOT'O U3JTYyYCHH.

W3y4deHne 31eMEHTOB YIIPABICHHSI ONTHUYECKUM U3JIy4EHHUEM.

Knaccudukanus, MapkupoBKa 1 OCHOBHBIE XapaKTEPUCTUKU ONTUYECKHUX DJIEMEHTOB.

N3yyeHne aHaMOroBbIX M HU(POBBIX H3MEPUTEIBHBIX TPUOOPOB.

W3yuenue u npuMeHeHne 0e30MacHbIX METO/IO0B padOThl ¢ ONTHYECKUM OOOPYIOBaHMEM U H3MeE-
PUTEIBHBIMH TPUOOPAMH.

[TapameTpsl MOTYTIPOBOJHUKOBBIX J1a3€POB.

XapaKTepUCTUKU U MIPUHIUIIBI paOOTHI TBEPIOTENbHBIX JIA3€POB.

XapakTepuCTUKU U IPUHLIHUIBI paboThl IPUOOPOB YIIPABIECHUS ONTUYECKUM U3ITyUYEHUEM.

[Tapametps! hoTOpedpaKTUBHBIX KPUCTAILIOB.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTePHAJIAM ISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbSl 1 HHBAJIUI0B
Jnst mui ¢ orpaHMYeHHBIMU BO3MOKHOCTSIMU 3I0POBbSI 1 MHBAJIUJIOB MPETYCMOTPEHBI JOMOIHU-
TeJbHBIE OLIEHOYHBIC MaTepPHUAIIbI, IEPEUeHb KOTOPBIX YKa3aH B Ta0nuie 14.
Tabnuma 14 — JlonomHUTEIbHBIE MaTepUalbl OIICHUBAHUS JIJISL JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
310POBbsI U HHBAJIUJIOB

Kareropuu Bupl 1OIOTHUTENBHBIX OLIEHOYHBIX @DopMbI KOHTPOJISI U OLICHKHU
oOyJaronuxcs MaTepuaioB pe3yabTaToB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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