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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 1 oT« 2 » 7 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-
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Ne .

PazpaboTuuk:

npodeccop kadeapsl IPOMBIITUICH-
Hol snekTpoHukH (I1p2) H. C. Jleroctaes

3aBenyromuii odecrieunBaroen kag.
IIp> C. I'. Muxasb4eHKO

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

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

IIp> C. I'. MuxajibueHKO
OKCIEPTHI:

JlonieHT Kadenpbl TEXHOJIOTUH 3J1eK-
TpoHHOTO 00yueHus (T30) 1O. B. Mopo3zoBa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Ilens mpenonaBanusi TUCHUTIUHBI COCTOUT B (JOPMUPOBAHUM 3HAHUHN, YMEHUN U HABBIKOB TEOPE-
TUYECKOT'0 UCCIIEIOBAHUS 3EKTPOHHBIX YCTPOMCTB HA OCHOBE METOJOJOTMHA MAaTEMaTH4YECKOr0 MOAEIIH -
poBanus. [IpenMeTomM AMCHUIUIMHBI ABJISIOTCS (HOPMAIU30BAaHHBIC METOIBI MATEMAaTHUYECKOTO OTMCAHUS,
pacuera, aHaiM3a WU ONTHUMHU3ALMUHU SJIEKTPOHHBIX LENEH, COAepKallMX AKTUBHBIE MHOTONOJIIOCHbBIE
KOMITOHEHTBHI.

1.2. 3amaum AMCHMIIIMHBI
—  TIpHOOpeTEeHHE CTYJACHTAMH 3HAHWUU OOIIMX TOJOXECHHH MaTeMaTHYEeCKOr0 MOJICIHPOBAHMS,
paBm (HOPMUPOBAHUS OTICPATOPHBIX MATEMATUICCKUX MOJIEIIEH SJIEKTPOHHBIX CXEM, METOJIOB aHAIN3a U
pacueTa 3JISKTPOHHBIX IIeTei, OCHOBAHHBIX Ha aJireOpanyecKUX U TOMOJIOTHYECKUX MOJIEISX;
— yMEHHU W HABBIKOB HCIIOJH30BAHUS KOMITBIOTEPHBIX TEXHOJIOTUH MAaTEMATUYECKUX W HUHXKE-
HEPHBIX BEIYHCIICHUH JIUIS aHAIN3a, pacdeTa U ONTUMHU3AIMH YICKTPOHHBIX IETeH.

2. Mecto mucuunimebl B ctpykrype OIIOII

Huctunnuna «MeTtoasl aHanu3a U pacuera 3eKTpoHHbIX cxem» (B1.B.O1.9) otHOCUTCS K OI0KY
1 (BapuaTuBHas 4acTh).

[TpeamecTBYIOMKUMI JUCIUTUIMHAME, (OPMUPYIOIIMMHU HadallbHBIC 3HAHUS, SBISIFOTCS: AHAJIOTO-
Basl JJICKTPOHKMKA, MaTtemaTnka, TBepIoTebHAs IIEKTPOHUKA, TeOpeTUIECKHUE OCHOBBI AIEKTPOTEXHHUKH,
Teopusi aBTOMaTHYECKOTO yIIPABICHHUS.

[TocnenyromumMu TUCHUINIMHAMYU SBIISIOTCS: 3allUTa BBIMYCKHON KBalTW(UKAIIMOHHOW pabOTHI,
BKJTIOYAs TIOAATOTOBKY K MPOIIEIype 3allUThl U MPOUEAYypy 3amuThl, HaydaHo-uccnenoBarenbckas padorta,
OcHoBBI IIpeoOpa3oBaTebHON TeXHUKH, [IpakTHKa MO MONTy4YeHUI0 MEPBUYHBIX MPO(GECCHOHANBHBIX YMe-
HUI ¥ HABBIKOB, B TOM YHCJIE€ IEPBUYHBIX YMEHUH M HABBIKOB HAYYHO-UCCIIEIOBATEILCKON JAEATEIBHOCTH,
[IpakTuka MO MOJYYCHHIO TPOPECCHOHAIBHBIX YMEHUH W OmbITa MPO(ECCHOHATBHON ACSATEIBHOCTH,
[IpennuruiomMHas mpakTHKa, Y4eOHO-HCCIe0BaTebCcKast padboTa, DHepreTHaeckas JIeKTPOHUKA.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-3 cnocoOHOCTBIO pellaTh 3a/a4d aHajlu3a M pacuera XapaKTepUCTUK AJIEKTPUUYECKUX
LeTeH;

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTelIne (PpU3nueckue U MaTeMaTHUYeCKHe MOJIEIH Mpuoo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHU U HAHORJIEKTPOHUKH Pa3IMYHOrO (hYHKIIMOHAJIHHOTO
Ha3HAYeHHUs, a TAKXKe UCIIOJIb30BaTh CTaHAPTHBIE MPOrpaMMHBIE CPEJCTBA UX KOMITBIOTEPHOTO MOJIEIH -
pOBaHUS;

— IIK-5 roToBHOCTBIO BBINIOJHATH PAacyeT U MPOEKTUPOBAHUE JIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPOMCTB pa3aIU4HOTO (PYHKIMOHATBLHOTO HA3HAYEHUS B COOTBETCTBHM C TEXHUYECKUM 33/JlaHUEM C HC-
M0JIb30BAHUEM CPEJICTB aBTOMATU3AIIUH TPOEKTUPOBAHMUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

— 3HATh OCHOBHBIE MOJIEM KOMIIOHEHTOB JIEKTPOHHBIX CXEM Pa3IMYHOr0 (HYHKIIMOHAIHLHOTO
Ha3HAYCHMUs, BKII0YAsl yCTPONUCTBA U CUCTEMBI IIPOMBILIUIEHHON AJIEKTPOHUKH; OCHOBHBIE 3aKOHBI U METO-
JIbl aHAJIN3a JIEKTPOHHBIX CXEM.

—  YMeThb IPUMEHITHh METO/bl MAaTEMaTHUYECKOrO aHajJh3a U MOACIHPOBAHUS, TECOPETUUECKOTO U
HKCIEPUMEHTAIBHOTO MCCIIEJOBAaHMS; OCYILECTBIATh cOOp M aHAJIN3 MCXOIHBIX JaHHBIX AJS pacdyera U
MPOCKTHUPOBAHUS SJIEKTPOHHBIX CXEM U YCTPOMCTB paziaMyHOrO (PYHKIIMOHAIBHOTO Ha3HAYECHUS; CTPOUTH
¢bu3nyeckre U MaTeMaTu4eckue MOAEIN IPUOOPOB M YCTPONCTB IEKTPOHUKH U HAaHOIJIEKTPOHUKHU pa3-
JUYHOTO (PYHKIMOHAJIHHOTO HA3HAYEHUS, a TaK)Ke UCIIOJIb30BaTh CTaHIAPTHBIE MPOTPaAaMMHBIE CPENICTBA
KOMIIBIOTEPHOI'O MOJICJINPOBAHMSL.

— BJaJeTh METOJaMH CXEMOTEXHHYECKOIO NPOEKTHPOBAHMSI JJIEKTPOHHBIX YCTPOMICTB C HC-
[I0JIb30BAaHUEM CPEJCTB aBTOMATU3MPOBAHHOI'O NPOEKTUPOBAHUS; METOJUKAMU IKCIEPUMEHTAIbHbBIX HC-
CJIeZIOBaHUM NMPUOOPOB U YCTPONCTB JIEKTPOHUKHM M HAHOZJIEKTPOHUKU PA3IMYHOIO (YHKIHOHAIBHOTO
Ha3HA4YEHUS.
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4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

7 cemecTp

KonrakTHas pabota (Bcero) 14 14
CamocrosiTenpHast paboTa o1 PyKOBOJICTBOM 12 12
npenoaasarens (CPII)
KonTpomas camocTosrensHoit pabotsl (KCP) 2 2
CamocTosiTenbHas paboTa (Bcero) 121 121
[ToaroroBka K KOHTPOJIBHBIM paboTaM 57 57
CamocTosTenbHOe H3ydyeHne TeM (BOIpOCOB) 64 64
TEOPETUUECKON YacTH Kypca
Bcero (0e3 ax3amena) 135 135
[ToaroroBka u cava sK3amMeHa 9 9
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHpie EanHnIie 4.0

5. Conep:xanne TUCUMILIIHHBI

5.1. Pa3nenpl AUCHUIJIMHBI U BUJABI 3aHATHHI
Paznensl AMCUMIIITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHI

_ 0]
= 2 g 2§
= = g g 2 o
Ha3Banus pa3nenoB IUCHUTIIIUHBL E 6 g E § & %
S % | 2 55 it
O R 2 o 5
=2 Slis
7 cemecTp
1 OO6mIre moyIoKeHUsT MOJICTTUPOBAHUS, aHA- 1 2 12 13 OIIK-3, TIK-1,
JM3a ¥ pacyeTa dJIEKTPOHHBIX CXEM. ITK-5
2 MaTtemMaTu4ecKoe OMUCaHuE AIEKTPOHHBIX 4 28 32 OIIK-3, TIK-1,
CXEM. [IK-5
3 CxemHbIe QYHKIIUH U UX aHAJH3. 1 10 11 OIIK-3, I1K-1,
[K-5
4 AHanu3 TMHENHBIX JIEKTPOHHBIX CXEM OIle- 4 41 45 OIIK-3, TIK-1,
paTOPHBIMU METOAAMM. IIK-5
5 AHanu3 3JEKTPOHHBIX CXEM BO BPEMEHHOM 2 30 32 OIIK-3, TIK-1,
oOnacru. [K-5
Hroro 3a cemectp 12 121 135
Hroro 12 121 135
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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-

JaBaTesis)
A L =
= CIS
Q = g
CopneprkaHue pas3ienoB JUCLUILINHEI 2 o =
]
Ha3Banwus pa3aenos (camocTosTenpHas paboTa Mo PYKOBOJICTBOM z &5
IIPEToiaBaTes) % 2 5
a o g
= g *
7 cemecTp
1 O61mue nonoxxeHus 3amau MPOEKTUPOBAHUS AIIEKTPOHHBIX cxeM. Ob1ue 1 OIIK-3,
MOJIEIMPOBAaHUs, aHAJIM3a | BOMPOCHl MAaTEMaTHYECKOro MojenupoBanus. Kiaccu- IIK-1, ITK-
U pacueTa MEeKTPOHHBIX | (pUKaLus MaTeMaTHUeCKUX MoJiesiel. DTarbl MaTemMa- 5
CXEM. TUYECKOTO MOZAETUPOBaHUSA. MeToIbl peain3aluy Ma-
TEMATHYECKUX MOJEIEN.
Hroro
2 Maremaruyeckoe 3aiauy MpOEeKTUPOBAHUS AEKTPOHHBIX cxeM. Toro- 4 OIIK-3,
OTHMCAHUE AIIEKTPOHHBIX |JIOTUYECKUE MOJETHU dJIEKTPOHHBIX cXxeM. MaTtemaru- IK-1, TIK-
CXEM. YECKHE MOJIENIN KOMIIOHEHTOB 3JIEKTPOHHBIX CXEM. 5
[TonHbie ypaBHEHUS IEKTPOHHBIX CXEM U HX IPeoo-
pa3zoBaHMUsL.
Uroro 4
3 Cxemuble GyHKIMH 1 | [ToHATHE M BUABI CXeMHBIX (DYHKITUH AJIEKTPOHHBIX OIIK-3,
UX aHAJIN3. cxeM. @OpMBbI PECTABICHUS CXEMHBIX (DYHKIIUH. IK-1, TIK-
YacToTHbIE M1 BpEMEHHBIE XapaKTEPUCTUKHU U UX Mapa- 5
METPBI.
Hroro
4 AHanu3 TMHEUHBIX Omnpenenenne CXeMHBIX QYHKIHMNA 10 MaTPUYHO-BEK- 4 OIIK-3,
AIIEKTPOHHBIX CXEM TOPHBIM MapaMeTpaM EKTPOHHBIX cxeM. Onpenaene- IK-1, TIK-
OIIepaTOPHBIMU HUE CXEMHBIX (YHKLHH JIEKTPOHHBIX CXEM METOA0M 5
METOAAMHU. CUTHAJIbHBIX TPadoB.
Hroro
5 Ananu3 >neKTPOHHBIX | MaremaTruueckoe OnucaHue MEKTPOHHBIX CXeM B Oa- OIIK-3,
CXEM BO BPEMEHHO 3UCE NMEPEMEHHBIX COCTOSIHUS. Peann3anus mareMaru- IIK-1, ITK-
obmacru. YeCKUX Mojeneil B 6a3uce MepeMeHHbBIX COCTOSHUSI. 5
Hroro
Hroro 3a cemectp 12

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILUINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NMPeablTyIIUMH)
U oOecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U

obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.

Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HanmeHnoBaHue JUCHUILINH

Ne pa3aciioB JTaHHOM JAUCHUIUIUHEBI, TJIS1 KOTOPBIX

HEO0OXOAMMO M3yYeHHUE 00ECTICUYMBAIONINX 1

o0ecreurMBaeMbIX JUCHUITINH
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1 2 3 4 5
[IpenmecTByromme AUCHUILIMHbI
1 AHanorosasl 2JIEKTPOHHUKA + + + +
2 Maremartuka +
3 TBepaoTenbHast NEKTPOHUKA +
4 TeopeTuuecKkre OCHOBBI IEKTPOTEXHUKU +
5 Teopust aBTOMaTHYECKOTO YIIPaBICHUS +

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 3amuTa BBITYCKHOW KBaTU(UKAITMOHHON
paboThI, BKITIOYAs OJTOTOBKY K MPOIEAYpe + +
3aIUTHI ¥ TIPOIEAYPY 3aIUTHI

2 Hayuno-uccienoBarenbckas padora + + +

3 OCcHOBBI ITPe0OPa30BATENLHON TEXHUKU

4 TIpakTuKa MO MOJIYYEHHUIO IEPBUYHBIX IIPO-
(eccHOHAIBHBIX YMEHUI M HAaBBIKOB, B TOM
YUCJIEe IEPBUYHBIX YMEHUI U HABBIKOB
HAay4YHO-KCCIIE0BATEIbCKON NEATEIIBHOCTH

5 IlpakTuka 1o noyy4yeHuro npodeccuoHaib-
HBIX YMEHUI U OTbITa PO ECCHOHATEHON + + +
NEeATENbHOCTH

6 [IpenaumuiomMHas mpakTukKa

7 YuebHo-HccnenoBaTenbCckas padbora

8 DHepreTuyeckas 3JeKTPOHUKA +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHIUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
npeCTaBIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aH-

THI
§ Bune! 3angTmit
=
= te
= = o 8 ®opMBI KOHTPOIIS
2 o O = P p
= @) 4 c%
> @)
OIIK-3 + + + KonTponsnas pabora, Jx3amMmeH,
Tect
[K-1 + + + KonTposbHas paboTa, JKk3aMeH,
Tect
[1K-5 + + + KoHnTponbHas paboTa, JK3aMeH,
Tect
6. UnTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHUS
He npenycmotrpeno PVYII.
7. JIabopaTopHblie padoThI
He npenycmorpeno PVYIIL.
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8. Konrposab camocTosATe/IbHOMH PadoThI
Bubl KOHTPOJIST CaMOCTOSATENHHOM PaOOTHI MpUBENCHBI B TabuIe 8.1.
Ta6muia 8.1 — Bubl KOHTPOJIsI CaMOCTOSITENBHOM padoThI

No

Bun koHTposIst caMoCTOsTENbHOM paboThl

Tpynoemko
CTh (4Jac.)

dopmMupyeMble
KOMITETEHIIUU

7 cemecTp

1 |KontposnbHas paboTa ¢ aBTOMAaTU3UPOBAHHOM MTPOBEPKOI

2 OIIK-3, IIK-1,
IIK-5

Hroro

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIHHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIIH
3 3 g
s | %
Buner camocTosaTensHON & >~ ©
HazBanus pasnenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
X g =
e e 2
= S
7 cemecTp
1 Obume noaoxKeHus CamocTosiTenbHOE U3yye- 4 |OIIK-3, |KonrtpoabHas padora,
MOJICTTUPOBAHMS, aHAIN3a |HUE TeM (BOIPOCOB) TEOpE- IK-1, TecT, Dx3amen
Y pacyeTa IEKTPOHHBIX | THYECKOM 4acTH Kypca [IK-5
CXCM. IToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 12
2 Maremaruyeckoe CamocTosTeNnbHOE U3yUe- 12 |OIIK-3, |KoutposbHas pabora,
OTICaHUE JJICKTPOHHBIX | HUE TEM (BOMPOCOB) TEOpe- IK-1, Tecrt, Dx3ameH
CXEM. TUYECKOHN 4acTU Kypca I1K-5
[ToaroroBka K KOHTPOJIb- 16
HBIM paboTam
Hroro 28
3 CxemHuble QyHKINH U UX | CaMOCTOSATEIBHOE H3yUe- 6 |OIIK-3, |KontponbHas paboTa,
aHanus. HUE TeM (BOIPOCOB) TEOpE- IK-1, TecT, Dk3ameH
TUYECKOM YacTH Kypca IIK-5
ITonroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro 10
4 AHanu3 TUHEWHBIX CamocrosiTenbHOE U3yde- 24 |OIIK-3, |KontpoasHas padoTa,
JJIEKTPOHHBIX CXEM HUE TeM (BOIPOCOB) Te€Ope- [K-1, Tect, Ox3ameH
onepaTopHbIMU TUYECKOM YacTH Kypca IIK-5
METOAAMH.
crona IToaroroBka K KOHTPOJIb- 17
HBIM paboTam
Hroro 41
5 Ananus 3neKTpoHHBIX | CaMOCTOSTENbHOE U3Yy4e- 18 |OIIK-3, |KonutponbHas paboTa,
CXeM BO BpEMEHHOMU HUE TeM (BOMPOCOB) Teope- IK-1, Tecrt, Dk3ameH
oOnacru. THYECKOHM 4aCcTH Kypca [IK-5
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[ToaroroBka K KOHTPOJIb- 12
HBIM paboTam
Htoro 30
BrinosiHeHNE KOHTPOJIBHOM 2 OIIK-3, |KouTtponbHas paborta
paboThI [K-1,
T1K-5
Hroro 3a cemectp 121
TloaroroBka u caada dK3a- 9 DK3aMeH
MeHa
Htoro 130

10. KonTpoab caMocTOATEIBbHOH Pad0ThI (KypCOBOM NPOEKT / KypcoBasi padora)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIuXCs
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTrypa
1. Jleroctaes H.C. MeTonpl aHaimM3a W pacyera AJIEKTPOHHBIX CXeM [DIEKTpOHHBIM pecypc]:
yaeoHoe mocobue / H.C. Jleroctaes, K.B. Uetepros. - Tomck Onp Kontent, 2013. - 158 c. Joctyn u3

JUYHOTO KabWHeTa cTyaeHTa. - Pexxum poctyma: https:/study.tusur.ru/study/library/ (mata oOparmieHus:
08.08.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. KoMmmbroTepHOE MOJIENIMPOBAaHHE U MTPOEKTUPOBaHKE [ DNEKTPOHHBIN pecypc]: YuebHoe moco-
oue / CamukaeB 1O. P. - 2012. 94 c. Jloctyn u3 nu4yHOro kabWHETa CTymeHTa. - Pexxum pocrtyna:
https://study.tusur.ru/study/library/ (mata obpamenus: 08.08.2018).
2. Jlexuuu 1Mo aHAJOTOBBIM DJIEKTPOHHBIM YCTPOMCTBaM [DIEKTPOHHBIA pecypc]: YaeOHoe 1mo-
cobue / JI. . Hlapeiruna - 2017. 149 c. Joctyn u3 auuHOro kaOMHETa CTyAeHTa. - Pexxum pocryma:
https://study.tusur.ru/study/library/ (nata o6pamenus: 08.08.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e MO0COOUs

1. JleroctaeB H.C. Merozp!l aHanu3a 1 pacuera 3JIEKTPOHHBIX cXxeM: 3JeKTpoHHbIi Kypc / H.C.
Jlerocraes, K.B. UerBepros. - Tomck: TYCYP, @10, 2013. JlocTyn u3 THYHOTO KaOWHETA CTYACHTA.

2. Jleroctaes H. C. Meroapl aHain3a M pacdeTa 3JIEKTPOHHBIX CXeM [DIEKTPOHHBIM pecypc]:
METOAMYECKHE YKa3aHMs MO OpraHU3aldd CaMOCTOSTENIbHOM paboThl IJsi CTYAEHTOB 3a0YHOU (DOpMBI
00yueHUs] TEXHUYECKHUX HAIPaBIICHUH, 0OyUJaIOMMXCs ¢ MPUMEHEHHUEM TUCTAaHIIMOHHBIX 00pa30BaTellb-
ueix Texnosoruii / H. C. Jlerocraes, C. I'. Muxansuerko. — Tomck ®JI0, TYCVYP, 2018. doctym u3 nud-

HOoro kabOuHeTa cTymeHTa. - Pexum poctyma: https://study.tusur.ru/study/library/ (mata oOpamieHwus:
08.08.2018).

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

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCIIa JIUL] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATUS UHPOPMALIIH.

JL1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JLJ1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.
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JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:
- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;
- B IeyaTHou (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALIMOHHBIE CIIPABOYHbIEC CUCTEMBbI

1. Poccuiickuit ”HGOPMAITMOHHBIN TOPTAJ B 00IACTH HAYKU, TEXHOJIOIMH, MEIUIIMHBI U 00pa3o-
BaHUS [ DNEKTPOHHBIN pecypc] - Pexxum goctyna: www.elibrary.ru, qara oopamenus: 08.08.2018.

2. HWudopmannoHHsle, CIpaBOYHbIE M HOpMAaTUBHBIE 0a3bl JaHHBIX [DNEKTPOHHBIH pecypc] - Pe-
®uM gocrtyna https://lib.tusur.ru/ru/resursy/bazy-dannyh, nata o6pamenus 08.08.2018.

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIJIMHBI

13.1.1. MaTrepuajibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecriedeHne TUCUNILTHHBI

Kabuner st caMmocToATeIbHON pabOThI CTYICHTOB

ydeOHast ayuToOpus JIsl IPOBENCHUS 3aHATHI J1a00paTOPHOTO THIIA, TIOMEIIEHHUE JUTS TIPOBEIACHUS
TPYIIOBBIX U WHANBUAYAIbHBIX KOHCYIBTAIIHA, TOMEIIEHUE TSl IPOBEACHUS TEKYIIIETO KOHTPOJIS U MPO-
MEXYTOYHOMU aTTeCTalluy, TOMEIIEHNE I CAaMOCTOSATEIbHON padoThI

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.);

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- PaGouee mecto nmpenogaBarens.

[IporpamMMHoOe obecrieueHue:

— 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyigs Windows

— Microsoft Windows

— OpenOftice

13.1.2. MaTrepuajbHO-TEXHMYECKOE U IPOTPaMMHOe o0ecredeHne 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacCIONIOKEHHBIE TI0 aipecaMm:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacTts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnuna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 wit.;

- KOMIBIOTEPHI MOIKITIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT IOCTYI B AJICKTPOHHYIO WH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- 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. TecToBble 3aganus

Tecto! "Bo10paTh npaBuibHbIE OTBETHI"

1. Co3nanue onucaHus elie He CYIIECTBYIOIIET0 TEXHUUYECKOro 00beKTa Ha OCHOBE TpeOOBaHUM K
BBIXO/IHBIM TIapaMeTpaM MPHU 3aIaHHBIX BHEITHUX IMapaMeTpax - 3TO

a) cuHTe3; 0) CTPYKTYPHBII CHHTE3; B) MapaMEeTPUUECKUI CHHTE3; T) aHAU3.

2. OnpeneneHue 3HaUCHWH BHYTPEHHUX MMapaMETPOB AJIEKTPOHHON CXeMbl HA OCHOBE TPeOOBaHUIA
K BBIXOJHBIM ITapaMeTpaM MpH 3aJaHHBIX BHEIIHUX apaMeTpax - 3TO

a) cuHTe3; 0) CTPYKTYpPHBII CUHTE3; B) MapaMeTPUUYECKU CUHTE3; T') pacyer.

3. Ilpu kakoMm komu4uecTBe pebdep rpada 4rcio He3aBUCHUMBIX CEYCHH W KOHTYPOB OymyT COBMA-
JlaTh, €CJIA YMCIIO BEPIIUH 4, a YUCJIO0 KOMIIOHEHTOB n=1.

a)4;0)5;B)6;1) 8.

4. Ilpu KakoM KOJIMYECTBE BEPIIUH rpada 4yuciao He3aBUCHUMbIX CEUEHHUI U KOHTYPOB OyIyT coBHa-
JIaTh, €CJIM YUCIIO pedep 8, a Uuciao KOMIIOHEHTOB n=1.

a)4;0)5;B)6;1) 8.

5. OnpenenuTh YUCIO HE3aBUCUMBIX 3JIEMEHTOB HEONPEIEICHHON MaTpULbl COMPOTHBIICHUN
MHOTOIIOJIFOCHOTO KOMIIOHEHTA, UMEIOIIEN YETBEPTHIN MOPSAIOK.

a)7;06)8;B)9; 1) 10.

6. CiocoGHOCTh MaTeMaTUYECKOM MOJIETTN OTpaXkaTh 3a/laHHbIE CBOMCTBA MOJECITUPYEMOTO OOBEK-
Ta ¢ TpedyeMol TOYHOCTBIO — 3TO

a) aJIeKBaTHOCTh; 0) YHUBEPCAIBHOCTb; B) SKOHOMHUYHOCTB; T') pOOACTHOCTD.

7. Onpenenure cxeMHyto ¢yHkIuo Yrep B [Cm], ecnu mpoBogumocTs Harpysku 0,01 Cwm, a ko3 ¢-
¢urment nepenaun Hanpspxenus 1000.

a) 10; 6) 100; B) 1000; ) 10000.

8. Ompenenure cxeMuyro (yHkiuio Znep B [KOM], ecnu Bxognoe compotusienue 10000 Owm, a
k03 (ppunrent nepenaun Hampspkenus 10.

a) 10; 6) 100; B) 1000; ) 10000.

9. Ilouck CTPYKTYphl JIEKTPOHHON CXEeMbl, 0OeCTeurBarole HawIydlliue B 3aJaHHOM CMBbICIIE
3HAYEHMsI BBIXO/IHBIX ITapaMETPOB MPH 33aHHBIX BHEIIHUX NTapaMeTpax — 3TO

a) CTPYKTYpHBIN cuHTE3; 0) MapaMeTpUyecKuil CUHTE3; B) CTPYKTYPHAsi ONTUMM3ALMS; T) CUHTES.

10. Cuctema HE3aBUCUMBIX CEUEHHI - ITO
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a) COBOKYITHOCTh ce4eHuii rpada, odbecreunBaroias He3aBUCUMOCTh CHCTEMbI YPaBHEHHIA 110 BTO-
pomy 3akony Kupxroda;

0) COBOKYITHOCTb ceueHHi rpada, odecreunBaromas He3aBUCUMOCTh CUCTEMbI YpaBHEHUI 110 rep-
BoMY 3akoHY Kupxroda;

B) COBOKYITHOCTB ce4eHuii rpada, odecreurBaromas He3aBUCUMOCTh CUCTEMBI YpaBHEHUH 110 Tiep-
BOMY U BTOpoMmy 3akoHam Kupxroda;

T') COBOKYITHOCTh ceueHHi rpada, obecrneunBaromias He3aBUCUMOCTh CUCTEMBI YPaBHEHHI 10 3a-
KoHy OmMma.

11. I'maBHOE cedeHue - ITo

a) ceueHue, KOTOpOMY MHITUACHTHO TOJILKO OJJHO peOpo aepeBa rpada;

0) cedyeHre, KOTOPOMY MHIIUJCHTHA TOJIBKO OJTHA XOP/a;

B) CE€UYCHHE, KOTOPOMY MHIIMJEHTHBI OJHO peOpo aepeBa rpada u oHa Xop/a;

T') CeYeHHe, KOTOPOMY MHIIUJECHTHBI TOIBKO Y-pedpa.

12. CucremMa He3aBUCHUMBIX IIUKJIOB - 3TO

a) COBOKYITHOCTH IMPOCTHIX ITMKJIOB Tpacda, obecrneunBaroias He3aBUCHMOCTh CHCTEMbI ypaBHE-
HUH 110 BTOpoMY 3akoHy Kupxroda;

0) COBOKYIHOCTh MPOCTHIX IIMKIJIOB rpada, odecrieunBaromasi He3aBUCUMOCTh CUCTEMbI ypaBHe-
HUH 110 iepBoMy 3akoHy Kupxroda;

B) COBOKYITHOCThH MPOCTHIX IUKJIOB Tpada, obdecreunBaronas He3aBUCUMOCTh CHCTEMBI ypaBHE-
HUH 110 TIEPBOMY M BTOpOMY 3akoHam Kupxroda;

') COBOKYITHOCTh MPOCTHIX IIUKIIOB Tpada, oOecTieunBaroias He3aBUCUMOCTh CUCTEMbI YpaBHEHUH
1o 3akoHy Oma.

13. I'maBHBINA KOHTYp - 3TO

a) IPOCTOH ITKJI, KOTOPOMY MHIIMJIEHTHO TOJIBKO OHO pedpo nepesa rpada;

0) MPOCTO UKII, KOTOPOMY HHIIMJIEHTHA TOJIHKO OJTHA XOPAa;

B) IPOCTOM ITUKJI, KOTOPOMY MHIIMJICHTHBI OJTHO peOpo JepeBa rpada u oHa Xopaa;

T') IPOCTOH UKJI, KOTOPOMY HHIIMJIEHTHBI TOJIBKO y-pedpa.

14. DnemMeHT MaTpullbl HE3aBUCUMBIX KOHTYPOB paBeH +1, eciu

a) peOpo MHIUICHTHO IIUKITY U HAMPABJICHO C HUM MPOTUBOIIOIOXKHO;

0) peOpo MHITUIECHTHO UKy U HAIIPaBJICHO ¢ HUM COTJIACHO;

B) peOpO MHIMICHTHO CEYCHUIO U HATIPABICHO C HUM COTJIACHO;

) peOpo UHUUIACHTHO CEUEHUIO U HAMPaBJICHO C HUM MTPOTHUBOIIOIOKHO.

15. OcoOBIi UK - ATO

a) IUKJI, 00pa30BaHHBIN TOJIBKO peOpaMH 3aJal0MINX UCTOYHUKOB HATPSKEHUS;

0) MK, 00pa30BaHHBIN TOJILKO peOpaMu eMKOCTEH;

B) LIMKJ, 00pa30BaHHBIN TOJIBKO peOpaMu 330X UCTOYHUKOB HANPSOKEHUS U peOpaMu eMKO-

CTeId;

') LUK, 00pa30BaHHBIN TOIBKO pedpaMM 3aJar0IIUX MCTOYHHUKOB TOKa U peOpaMu MHIYKTHBHO-
CTeH.

16. Ocoboe ceueHwue - 310

a) cedyeHue, 00pa30BaHHOE TOJILKO peOpamMu 3aIal0IUX UCTOYHUKOB TOKA;

0) ceueHue, 0Opa3oBaHHOE TOJBKO pedpamMH WHAYKTHBHOCTEIH;

B) CE€UYCHHE, 00pa30BaHHOE TOJIBKO peOpaMu 3a1af0IIMX HCTOYHUKOB TOKa M peOpamMu MHIYKTHBHO-
CTeli;

I') ceueHue, 00pa3oBaHHOE TOJIBKO peOpaMu 3aJal0IKUX UCTOYHUKOB HAIMPSDKEHUS U peOpamMu eM-
KOCTEH.

17. B HeonpeaeneHHON MaTpulle NPOBOAUMOCTEN N-MOJIOCHOTO KOMIIOHEHTA

a) CyMMa BCEX JIEMEHTOB B KaX/I0H CTPOKE TOKJIECTBEHHO PaBHA HYIIIO;

0) cymma Bcex JIEMEHTOB B KaXKJIOM CTOJIOIE TOXKACCTBEHHO paBHA HYJIIO;

B) CyMMa BCEX DJIEMEHTOB B KXKIOW CTPOKE M KaXKIOM CTOJIOIIE TOXKISCTBEHHO paBHA HYJIIO;

I') CyMMa BCEX JIMarOHAJIbHBIX JIEMEHTOB TOKIAECTBEHHO PaBHA HYIIIO.

18. B ocobenHo# (HeompeeIeHHOW ) MaTPHUIIE COMTPOTUBICHU N-TIOJIOCHOTO KOMITOHEHTA

a) CyMMa BCEX DJIEMEHTOB B KaXk/10l CTPOKE TOKJIECTBEHHO paBHA HYIIIO;
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0) cymMMa BceX 2JIEMEHTOB B KaXKJIOM CTOJIOIIEe TOXKIECTBEHHO paBHA HYIIIO;

B) CyMMa BCEX AJIEMEHTOB B KXKJAOU CTPOKE M KaKJJOM CTOJIO1IE€ TOXIECTBEHHO paBHA HYJIIO;

F) CyMMa BCCX NUArOHAJIbHBIX 3JICMCHTOB TOKACCTBCHHO PaBHA HYIIIO.

19 B3auMHO onpeneneHHoe pedopo - 3To

a) pedpo, KOMIIOHEHTHOE YpaBHEHUE KOTOPOTO BBIPAXKAET TOK;

0) pebpo, KOMITOHEHTHOE YPAaBHEHHE KOTOPOTO BRIPAYKAET HAIPSKCHHUE,

B) peOpo, KOMIIOHEHTHOE YpaBHEHHE KOTOPOTO 3aIMCHIBACTCS KaK JUIsl TOKA, TaK U JJISl HAIIPsDKe-

HUS;
r) pebpo, coaepkaliee 3aBUCUMBIA ICTOUYHUK HANPSKEHUS YIIPABISEMBIN HAMIPSKCHUEM.
20. 'mOpuaHbBIN CUTHATBHBIN Tpad - 3TO
a) rpad, NepeMeHHbIMH CUCTEMBl YPaBHEHUH JUIsI KOTOPOTO SABJISIOTCS KaK TOKM, TaK M HampsKe-
HUS;

0) rpad, MICKOMBIMU IEPEMEHHBIMH CUCTEMbI YPaBHEHUH JUIsI KOTOPOTO SIBJISIIOTCS y3JI0BBIE TIOTEH-
[IAAJIbI, & 33/IAI0IIMMH MIEPEMEHHBIMU SIBJISTFOTCST TOKH;

B) rpad, UCKOMBIMH TNEPEMEHHBIMHU CHUCTEMBbl YPAaBHEHHMH JUIsI KOTOPOTO SIBJIAIOTCS KOHTYpHBIE
TOKH, a 33JJaI0IIMMU NepeMeHHbIMU aBisitoTcs DJ1C;

r) rpag), ICKOMBIMH II€PEMEHHBIMU CHCTEMBbl YPABHEHHU I KOTOPOTO SIBJISIOTCS y3JIOBBIE TOTEH -
[UAJIBI, A 3aIAI0IUMU TIepeMeHHbIMU SABIIsAOTCA D/IC.

14.1.2. Dx3amMeHALMOHHBbIE TECTHI

1). Onpenenenue BBIXOJHBIX MMapaMETPOB MPH M3BECTHBIX MOCTOSHHOW CTPYKTYpE M 3HAUCHMSIX
BHYTPEHHUX U BHEUTHUX IAPaMETPOB — 3TO

a) cuHTE3; 0) CTPYKTYPHBIM CHHTE3; B) HapaMETPUUECKUI CUHTE3; I') pacyer.

2). [louck cTpyKTyphl 3JEKTPOHHOM CXeMbl, 0OecreunBaoIleld Haulyyllue B 3aJJaHHOM CMbICIIe
3HAUEHMsI BHIXOJHBIX ITApaMeTPOB IIPU 33JJaHHBIX BHEIIHUX ITapaMeTpax — 3TO

a) CTPYKTYpHBIA CHHTE3; 0) mapaMeTpHUYecKuil CUHTE3; B) CTPYKTypHas ONTHUMM3AllMs; ') mapa-
METpUYeCcKas ONTUMH3ALIHS.

3). CrtocoGHOCTh MaTeMaTUYECKON MOJIENIM OTpaXkaTh 3a/laHHbIe CBOMCTBA MOJEIUPYEMOTrO 00BEK-
Ta ¢ TpeOyeMOi TOUHOCTBIO — 3TO

a) aJIeKBaTHOCTb; 0) YHUBEPCAIbHOCTh; B) MIPOJYKTUBHOCTD; I') pOOACTHOCTb.

4). Ilpu xakoMm koiuuecTBe pedep rpada 4uciao He3aBUCUMBIX CEYEHUH U KOHTYpOB OymyT cOBIa-
J1aTh, €CJIM YMCJIO BEPLIMH V = 5, @ YACIIO KOMIIOHEHTOB N = 2.

a)2;06)5;B)6;1) 7.

5). IIpu kakoM KOIMYECTBE BEPILUH rpada YuciIo He3aBUCUMBIX CEYEHUN M KOHTYpOB OyayT COB-
nasiaTh, eciu ynucio pedep | = 12, a 4yuciao KOMIOHEHTOB n = 2.

a) 6;0) 8;B) 10; 1) 12.

6). Onpenenute MaciuTabHbli k03¢ puireHt cxemuoit pynkuuu F(p) = (2p+3)/(p*2+10p+10).

a)2;0)3;B)4;1)6.

7). Ompenenute pe3oHaHCcHY0 uactoTy B [I'] s cxemHoit ¢ynkuuum ku(p) = 10p/
(p"2+10"3p+106).

a) 70; 6) 160; B) 350; r) 420.

8). Ompenenure kodpduuueHt naemndupoBanus mias cxemHod Qynkuuun ku(p) = 10p/

(p"2+10"3p+25 x 10M4).

a) 1;6)2;8)4; 1) 5.

9). BeipaxkeHue nepexofHol xapakTepucTuku umeeT Bua h(t) = 1 - exp(-2t) - exp(-3t). Onpene-
JIUTh 3HAYEHUE UMITYJIbCHOM NEPEXOAHON XapaKTepUCTUKU IpH t = 0.

a)1;6)3;8)4;1) 5.

10). . Peakuus 3IeKTPOHHOM CXeMbl Ha €JMHUYHOE UMITYJIbCHOE BO3JEHCTBHE — 3TO

a) UMIYJIbCHAs MEpexoHasl XapaKTepUCTUKa; 0) mepexoaHas XapaKTepUCTHKA; B) aMILIUTYIHO-
YaCTOTHAs XapaKTEPUCTHKA; I') (a30-4yaCTOTHAsI XapaKTEPUCTHKA.

11). YkaxxuTe TUI TECTOBOTO BO3AEHCTBHUS, UCIIOIB3YEMOIO IIPHU OINIPENEICHUH UMITYJIbCHOM Tepe-
XOIHOW XapaKTePHUCTUKHU

a) eIMHUYHOE UMITYJILCHOE BO3/ICHCTBHE; 0) TapMOHMUYECKOE BO3/ACHCTBHE; B) €AMHUYHOE CTYICH-
yaToe BO3JEHCTBUE; T') IEePUOIMUYECKas TIOCIIEI0BATEIbHOCTD MPSMOYTOJIbHBIX UMITYJIbCOB.

12). Onpenenuts anredpandeckoe AOMNOIHEHUE JeNbTa 33 yKOPOUYEHHON MAaTpHUIbl IPOBOAMMO-
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creit Y:yll1=1; y12=2; y13=3; y21=2; y22=3; y23=1; y31=3; y32=1; y33=1.

a) (-1); 6) (+1); B) (-2); 1) (+2).

13). Onpexnenutsd anredbpanyeckoe AONOIHEHUE enbTa 11,22 ykopodeHHONH MaTpHIlbl TPOBOAUMO-
creit Y:yll=1; y12=2; y13=3; y21=1; y22=3; y23=2; y31=4; y32=1; y33=3.

a) (-2); 6) (+2); B) (+3); 1) (+4).

14). Onpenenuth cxemuyto pyaknuio Ynep. B [Cm], eciim Y = 107-2 (Cwm), a ku = 1000.

a) 10; 6) 20; B) 30; 1) 50.

15). Onpenenuth cxemuyto pynkuuo Znep. B [kKOm], ecnu ZBx = 104 (Om), a ku = 10.

a) 10; 6) 50; B) 100; 1) 200.

16). IlepemeHHBIC MaTEMaTHIECKOM MOIENIN B 0a3KCe MEPEMEHHBIX COCTOSHUS, XapaKTepU3YIOIINe
PEaKIIMIO CXEMbI Ha BHEIITHHUE BO3JIEHCTBUSA, OTHOCATCS K

a) BXO/IHBIM TIEPEMEHHBIM; 0) BBIXOIHBIM MIEPEMEHHBIM; B) TIEPEMEHHBIM COCTOSHUSI.

17). JIuneitHO He3aBUCHMBIE TIEPEMEHHBIC MaTEMATHIECKON MOJIENIH B 0a3uce MEePEeMEHHBIX COCTO-
SIHUS, OJHO3HAYHO OTPEAETSIONINE COCTOSHUE JIEKTPOHHOM CXeMbI B Ka)K/IbIii MOMEHT BpEMEHH OTHOCST-
csl K

a) BXO/IHBIM TIEPEMEHHBIM; 0) BBIXOIHBIM MIEPEMEHHBIM; B) IEPEMEHHBIM COCTOSHUSI.

18). ITpu kakom 3HaueHuu napamerpa q Matpuua A (all= -1; al2 = 1; a2l = q; a22 = -3) umeer
CJIO’KHBIU CTIEKTP.

a) (- 0,5); 6) (+0,5); 8) (- 1); 1) (+1).

19). VkaxuTe aHATUTHYECKOE pelIeHNEe JTUHEHHOTO OOBIKHOBEHHOTO Mu((pepeHIInaTbHOTO ypaB-
Henus dx(t)/dt=-3x(t)+3df(t)/dt, ecmu x(0)=0, f(t)=q(t).

a) x(t)= - 3exp(-3t); 6) x(t)= -1+ exp(-3t); B) x(t)= 3exp(-3t); r) x(t)= - 3 + 3exp(-3t).

20). Mcnonb3ys sBHBIM MeTon Diijepa Ui MHTETPUPOBAaHUS TU(PPEepeHIINAIBLHOTO ypaBHEHHUS
dx(t)/dt= - 4x(t) + 2, onpenenuth 3HaueHUE X2, ecnu X0 = 0, a mar guckperuzaruu h = 0,1.

a) 1,3;0) 2,1; B) 3,2; 1) 5,6.

14.1.3. Tembl KOHTPOJILHBIX PadoT

Mertonbl aHanu3a ¥ pacyera AIEKTPOHHBIX CXEM.

1). YKaxuTe NONHYIO KIACCU(PHUKALINIO TAPaMETPOB IEKTPOHHBIX CXEM.

a) BXOJIHbIE TIapaMeTpbl, IEpeAATOYHbIE TTapaMeTpPbl, BBIXOAHBIE TapaMeTpPhI;

0) BHYTpEHHUE MMapaMeTpbl, BHELIHUE TapaMeTPhl, BBIXOIHBIE TAPaMETPBhI;

B) COOCTBEHHbIE ITapaMeTpbl, GOpMaNIbHBIE TAPAMETPhI, TEOPETUUECKUE TTapaMETPBhI;

I') KOHCTPYKTUBHO-TEXHOJIOTHYECKHE MMapaMeTpbl, dJIEKTpoPU3MUECKUe MapaMeTpsl, IeKTpomar-
HUTHBIE TAPAMETPBI.

2). YkaxuTe 3aqauy NPOEKTHPOBAHUS, CBSI3aHHYIO C ONPEAEICHUEM BBIXOIHBIX MapaMeTpoB Ipu
3aJJaHHBIX BHYTPEHHUX U BHEIIHUX MapaMeTpax TEXHUUYECKOro 0ObeKTa.

a) aHayu3; 0) pacyer; B) MapaMeTPUUYECKUI CUHTE3; I') MapaMeTpuyecKasi ONTUMHU3ALUS.

3). Ykaxxute BUAbl MaTEMaTHUECKUX MOJIEJIEN IO XapaKTepy ypaBHEHUI.

a) MOJIHBIE MOJIENIM U MAaKpOMOJIeNU; 0) TeopeTHuecKrue MoAeIn U (GopMabHbIE MOJICNHN; B) JINHEH -
HbIE U HEJIMHEHHBIE MOJIENH; ') TOTIOJIOIMYeCKHEe U (PYHKIIMOHATIbHbIE MOJIEIIH.

4). IomocHslii rpad 37IEKTPOHHON LENHU SBISIETCS

a) OpPUEHTHPOBAHHBIM B3BELICHHBIM IpadoM; 0) HEOPUEHTHUPOBAHHBIM B3BEUICHHBIM I'padoM; B)
CMEILIaHHBIM B3BEIIEHHBIM TpadoM; I') OpUEHTUPOBAHHBIM HE B3BELLICHHBIM I'pa)oM.

5). Kakue ceuenus noirocHoro rpaga sSBJsitoTCs HE3aBUCUMBIMU?

a) BCe LIEHTPaJIbHbIC ce4eHus; 0) TOJIBKO INIaBHBIE CEYECHUS; B) C€UEHHs, 0OecrieunBaroe Hesa-
BHUCUMOCTb YpaBHEHHUH 110 3akoHy Kupxroda ass TOKOB; I') ceueHus, MHIUIEHTHbIE XopaaM rpada.

6). Kakast MmaTpuiia OTHOCHUTCS K TOMOJIOTHYECKUM MaTpuiiam?

a) MaTpULla SKBUBAJIEHTHBIX IIPOBOJMMOCTEN CXeMbl; 0) MaTpuLia IIaBHBIX CEUYEHUH NI XOpI; B)
MaTpHlla CONPOTHBJICHUN BETBEH; I') HeolpelesleHHass MaTpHlla MPOBOAMMOCTEH MHOTOMNOJIIOCHOTO
KOMITOHEHTA.

7). K kakoMy BHUly 1OJDKHBI OTHOCUTBCS 3aBUCHMbIE HCTOYHUKH MPH MCIIOJIB30BAHUU KOHTYPHOT'O
KOOpJIMHATHOrO 0asuca.

a) UHYH; 6) UHVT; B) UTYH; r) UTVT.

8). YKkaxuTe BUJ SKBUBAJIEHTHBIX CXEM aKTHBHBIX MHOTOMOIIOCHBIX KOMIIOHEHTOB, HCIIOIb3YyEeMBbIi
IpU OTIpEJeNIEHNH CXEMHBIX (PYHKIMK B paboyeM Juana3oHe YacToT.
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a) HeJIMHeWHbIe HU3KOYAaCTOTHbBIC, 0) HEMMHEWHbIE YHUBEPCAIbHbIC, B) JHMHEHHBIE HU3KOYACTOT-
HBIE; T') TUHEHHbIE BEICOKOYACTOTHBIE.

9). YkaxxuTe BbIpaKe€HHE JUIsI 000OIIEHHONH KOMIIOHEHTHON MaTpHIbl B Y3JIOBOM KOOPIMHATHOM
6asmuce.

a)V=7B;6) V=YB;B) V=M;1) V=N.

10). Vkaxkute oTimmure 0000IIEHHBIX CUTHAIBHBIX Tpad)OB OT CUTHAILHBIX rpadoB Ma30Ha.

a) BCE BEPLIMHBI SIBIISIOTCS B3BEIICHHBIMU; 0) COAEpKaT B3BEILICHHBIC CMEIIAHHBIC BEPIINHBI; B)
COJIEp>KaT B3BEIICHHbIE BEPUIMHBI-UCTOKH; ') COJIEp>KaT IBYHAIIPABICHHBIE TyTH.

11). ITpu xaxom KonmuuecTBe pedep rpada 4ucio He3aBUCUMBIX CEYEHUH 1 KOHTYpPOB OyIyT COBIIA-
JlaTh, €CJIM YKCJIO BEPUIMH V = 7, @ YUCJIO0 KOMIIOHEHTOB n = 3.

a)4;0)6;B)8;1) 10.

12). I1pn KakoM KOJTUYECTBE BEPIINH rpada YUCIO He3aBUCUMBIX CEYCHHH U KOHTYPOB OYIyT COB-
nazaTh, eciu ynucio pedep | = 10, a 4uciao KOMIOHEHTOB n = 2.

a)5;06)7;8)9; 1) 11.

13). Onpenenure xapakTep peaklMd Ha €IUHUYHOE CTYIEHYaTOE BO3/ACHCTBUE, €CIU CXEMHas
dyrxuwst F(p)=1/(p"2-2p+2)

a) MOHOTOHHBIH (0€3 repeperypoBaHus);

0) arepuoIUYECKHN C MepeperyIMpoBaHUEM;

B) KOJIeOATEIIbHBIN;

T') pacXOASIIUNICS MPOIIECC.

14). Onpenenuts anredpandeckoe AOMOIHEHUE NenbTa 12 yKOpOYeHHOW MaTpUIlbl IPOBOAMMO-
creit Y:yll=1; y12=2; y13=3; y21=2; y22=3; y23=1; y31=3; y32=1; y33=1.

a) (-1); 6) (+1); B) (-2); 1) (+2).

15). Onpenenute cxemuyto pyaknuto ku, ecnmu Zpx = 1074 (Om), Zu = 10”2 (Om), a ki = 10"3.

a) 10; 6) 50; B) 100; 1) 150.

16). Onpenenute BIXOIHOE CONMPOTUBIIEHUE 1O YKOPOYCHHONW MaTpuIile mpoBoauMocTer Y: yl1 =
0; y12=0; y21 =8; y22 = Gen.

a) ZBeix = 1/(Geu+YH); 0) ZBoix = 1/Gcen; B) ZBoiX = - 1/(Gent+YH); 1) ZBoIX = -1/Gen.

17). Yka3ath BbIpa)k€HHE MEPEXOAHOM XapaKTEPUCTHKH, COOTBETCTBYIOIEE CXEMHON (DyHKUIHHU
F(p) = 2p/(p"2+9).

a) h(t) = 3sin(3t)/2; 6) h(t) = 2sin(9t)/3; B) h(t) = 2sin(3t)/9; r) h(t) = 2sin(3t)/3.

18). Ucmonp3yst sBHBIA MeTOn Diiepa AJis WHTErpUpoBaHUs JU(PGEPEHIINATBLHOTO ypaBHEHUS
dx(t)/dt= - 2x(t) + 1, onpenenuts 3HadeHue x2, ecnu X0 = 0, a mar nuckperusanuu h =0,1.

a) 1,2;6) 1,8; B) 3,2; 1) 5,6.

19). Yem omnpenenserca pasMEpHOCTb MaTpPUILbl COCTOSIHUSI MAaTEMATUYECKONH MOJEIH AJIEKTPOH-
HOM CXeMBbI B 6a3uce IEPEMEHHBIX COCTOSTHHS?

a) YUCJIOM IIEPEMEHHBIX COCTOSHUS;

0) YMCIIOM BXOJHBIX MTEPEMEHHBIX;

B) YKCJIOM BBIXOJHBIX IEPEMCHHBIX;

T') YUCJIOM BCEX PEAKTUBHBIX KOMIIOHEHTOB CXEMbI 3aMEIlICHUSI.

20). OnpenenuTh MaKCUMaJIbHO JAONMYCTUMOE 3HAUCHHE IIara MHTErpupoBaHus auddepeHunans-
HoTO ypaBHeHus dx(t)/dt = - x(t) +1 sBHBIM MeTOmOM Dilyiepa, MpU KOTOPOM YHCIICHHAsI CXeMa OCTaeTCs
YCTOMYUBOU.

a)2;0)3;B)4;1) 5.

14.1.4. MeToau4ecKkue peKoMeHIaluu

Y4eOHbIil MaTepuall u3naraeTcsi B popme, MPEArnonararneil caMoCTOsSTeIbHOE MBIIUICHHE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu 3ToM caMocTosiTeNibHAs paboTa CTYIACHTOB UTPAET PELIAOUIyI0 POJib B
X0J1€ BCEro y4eOHOro Ipoiecca.

HauaTth u3yuyeHue MUCHUILIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ pabouell mporpaMMmoii, CIUCKOM
y4e0HO-METOJMYECKOro U MporpammHoro obecneueHus. CamocrositenbHas padoTa CTyJeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepUajaMu, BBHIIIOJHEHHE KOHTPOJIBHBIX MEPOIPHUATHH, IPEIyCMOTPEHHBIX yueO-
HBIM IIJIaHOM.

B mpouecce nzydeHus AUCUMILIMHBI Ui JTYYIIEr0 OCBOCHUS MaTepuana HeoOXOIUMO PEryisipHO
oOpalarbCcsi K peKOMEHyeMOH JIUTepaType U UCTOUHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax; MoJjib30-
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BaTbCs uepe3 KaOMHET CTyICHTa Ha caldTe YHHBEpCHUTETa 00pa30BaTEIIbHBIMU PECypCaMU DJIEKTPOHHO-
OMOIMOTEYHON CHCTEMBI, a TaKKe OOLIETOCTYHMHBIMH HHTEPHET-NOPTANIaMH, COJACPKAIlUMH HaydHO-
HOMYJISIPHBIC U CIIEHUAIN3UPOBAHHBIC MaTEPUAIIbI, TOCBAIIEHHBIC PA3TUYHBIM aCIIeKTaM y4eOHOH AUCIH -
TUTHBI.

[Tpu caMOCTOATETFHOM U3YYEHUHU TEM CIIEAYHTE PEKOMEHAALUSIM:

- YTEHHE WM MPOCMOTP MarepHraja HeoOXOIMMO OCYHIECTBIATh MEUICHHO, BBIIEINSAS OCHOBHBIC
UJIeW; Ha OCHOBAaHMHU M3YYEHHOT'O COCTaBUTH Te3HChl. OCBOMB MaTepuall, MOMbITATHCSI COOTHECTH TEOPHUIO
C IpPUMEpPaMH U3 TPAKTUKH;

- €CJIM B TEKCTE BCTPEYAIOTCS TEPMHUHBI, CIEIyeT BBIACHUTHh MX 3HAYCHUE JJIS TIOHUMAHUS Jajh-
HEWIlIero MaTepuana;

- HE0OXOIMMO OCMBICIIUBATh IPOYUTAHHOE U U3yYEHHOE, OTBEYATh Ha MPEI0KEHHBIE BOIIPOCHI.

CTyzaeHTBl MOTYT TOJIy4aTh WHAWBUAYaJbHbIC KOHCYJIBTAIIMH C HCIIOJIb30BAaHHEM CPEACTB Tele-
KOMMYHUKAIHH.

[lo pucumIuIMHE MOTYT IPOBOJNTHCS JJONOIHUTEIBHBIC 3aHATHS B popme BeOnHapoB. Pacnincanue
BeOMHAPOB MyOIMKyeTCs B KaOMHETe CTYJICHTa Ha caiiTe YHUBEpCUTeTa. 3arich BeOMHapa ImyOlIuKyeTcs B
AIIEKTPOHHOM KypcCe IO AUCIUIUINHE.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJIUIOB MPEIyCMOTPEHBI TOMOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHWBAHUS ISl JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHus

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

C napyueHusMu
ciyxa

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
OO0IIEeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nMI ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

JIluam ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

CornacosaHa Ha noprane Ne 42357 15



— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IpenocTaBieHne nHpopManuu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 3A0POBBS M BOCIPUATHS HH(POPMALIUU:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUIL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHUBAHUSI PE3yIbTaTOB 00yIECHHUST MOXKET IIPOBOIUTHCS B HECKOIBKO ITAIIOB.
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