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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
CursaJsl B 3J1eKTPOCBSI3H

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: OnTuyecKue CUCTeMbl U CETH CBSI3U

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 2

Cemectp: 3, 4

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 3 cemectp 4 cemectp Bcero Enunuiet
1 | Jlekuun 26 18 44 4acoB
2 |IlpakTHueckue 3aHATUSA 8 16 24 4acoB
3 | JlaGopaTopHbie pabOTHI 8 12 20 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 42 46 88 4acoB
5 | CamocTtosiTensHas pabora 12 44 56 4acoB
6 | Bcero (0e3 sx3amena) 54 90 144 4acoB
7 | IloaroroBka M caaya dK3aMeHa 0 36 36 JacoB
8 | OOmmas TpyI0eMKOCTb 54 126 180 9acoB
1.5 3.5 5.0 3.E.

3auet: 3 cemecTp
DKk3aMeH: 4 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
Vudopmaliysa o Bajenblie: Tomck 2018
OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 15 or « 28 » 6 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 (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmorpena u omoOpeHa Ha 3acemanuu kademper TOP «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:
Houent xag. TOP B. JI. Kamunckuit
Accucrtuent kad. TOP JI. A. CeMkuHa

3aBeayromumii odecreunBaronieii kad.
TOP A. A. l'enbuiep

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBeyIOUIHii BBITyCKaroIeH Kad.

CBYuKP C. H. lllapanroBuu
OKCIEPTHI:

noueHt kag. TOP C. U. boromosnoB

JlotieHT Kadeapbl CBEPXBBICOKOUA-
CTOTHOW U KBaHTOBOW PaTUOTEXHUKHU
(CBYuKP) A. 1O. TlonkoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

[enbto nmpenogaBanus AUCUUILINHBL "CUrHanbl B a5eKTpocBsa3nu(CD)" aBiseTcs usydeHue oOImx
HPUHIUIIOB ONMUCAHMs PaJMOTEXHUYECKUX CUTHAJIOB U Iieneil; (opMUpPOBAaHUE LIETOCTHOIO MpeICTaBIIe-
HUS 0 QU3MYECKUX U MAaTEMaTUYECKUX MOJIENISIX, IPUMEHSIEMbIX JJIsl UCCIIeI0OBaHMsI CUTHAJIOB U Lieneil, B
UX €IMHCTBE U B3aUMOCBSI3U; OCBOEGHUE METOJOB pacyeTa IapaMeTpOB CUTHAJIOB M ILIENEH; IOHUMaHue
MIPUHLIUIIOB PabOThl OCHOBHBIX (PYHKIIMOHAJIBHBIX y3JI0B pajiioaniapaTypsbl.

B pesynbrare nzyueHus HacTosIIEH AUCUUIUIMHBI Y CTYJEHTOB JIOJDKHBI C(DOPMUPOBATHCS 3HAHUS,
YMEHHMSI 1 HaBBIKH, O3BOJISIFOIINE IPOBOAUTH CAMOCTOATENbHBIN aHAIN3 IIPOLECCOB Nepeaunl, puemMa u
00pabOTKH CUTHAJIOB, MPOUCXOIIUX B cUCTEMaX CBs3H. [IproOpeTeHHble CTyIeHTaMu 3HaHHUSI U HAaBBIKH
HEoOXOMMBbI KaK JUIsl TPaMOTHOM SKCIUTyaTallud CYHIECTBYIOILIEH ammapaTypbl, Tak U JUIsl pa3paboTKu U
IIPOEKTUPOBAHUS NEPCHEKTUBHONW. CTyINEeHTBl TaKKe JOJDKHBI IOJIYYUTh 3HAHUS, MMEIOIIHUE HE TOJIBKO
CaMOCTOSITEJIbHOE 3HAYEHHE, HO U 00eCleUnBaOIIKe MOATOTOBKY JUIsl YCBOEHUS MOCIIEIYIOIINUX JUCIH-
IUIMH.

1.2. 3agaun IMCHMIIINHBI
— OcHoBHOH 3ajayeil AMCUMILIMHBI SIBISIETCA OCBOCHHUE CTYJICHTAMH COBPEMEHHBIX METOJIOB
aHaiu3a JETEPMUHUPOBAHHBIX M CIy4YalHBIX CHUTHAJOB, METOAOB aHAIM3a PaJMOTEXHUYECKHX LEenei:
AQHAJIOTOBBIX, JUCKPETHBIX M HUGPOBHIX. M3ydyenne mucuumianael "CurHansl B anekTpocBszn(CI)"
croco0cTBYeT (POPMUPOBAHMIO Y CTYJEHTOB OOLIEKYIBTYPHBIX M NMPO(ECCHOHANBHBIX KOMIETEHIUI CcO-
oteercTByromumx OOII.

2. Mecto mucuuniaunbl B ctpykrype OIIOII

Jucuumnaa «Curnanel B snektpocBsizu» (b1.B.OJ1.2) otHocutcs k Omoky 1 (BapuaTuBHas
4acTh).

[TpenmecTBYOIMMUMHU TUCHMIIMHAMU, (DOPMUPYIOLIUMH HayallbHbIe 3HAHUS, SBIAIOTCS: CUrHAIIBI
B 2JieKTpocBs3u, UHdopmartika, Matemartuka, Teopust anekrpudeckux neneil, @usnka, JIeKTpoOMarHur-
HBIE 10JIS1 ¥ BOJIHBI.

[Tocnenyromumu qucHUIIMHAMU ABJsOTCSA: CHUTHaiIbBl B ANEKTpocBsi3u, OOmas Tteopus CBs3H,
OcCHOBBI TOCTPOEHUSI NHPOKOMMYHHUKALMOHHBIX CUCTEM M ceTeil, CXeMOTeXHHMKA TeIEKOMMYHHUKAIOH -
HBIX ycTpoiicTB, Llndposas 06paboTKa CUTHAIOB.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— TIK-7 roTOBHOCTBIO K H3y4€HHUIO HAyYHO-TEXHUUECKOM HH(pOpMAaLUU, OTE€YECTBEHHOIO U 3apy-
0€XXHOT0 OIMbITa [10 TEMATUKE MPOEKTA;

— IIK-9 ymeHueM npoBOAUTH pacueThl 1O MPOEKTY CeTell, COOPYKEHUI U CPelICTB HH(POKOMMY -
HUKallMi B COOTBETCTBUU C TEXHUUYECKHUM 3aJaHUEM C MCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METOAOB, IIPH-
€MOB U CPEJACTB aBTOMAaTU3aLlMH IIPOEKTUPOBAHUS, TaK U CAMOCTOSTENIBHO CO3/1aBAEMbIX OPUTMHAIBHBIX
IIpOrpaMm;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HATh -OCHOBHBIE MOHATHUSA B 00MacCTH nepenaud WHpopMaluu B MHPOKOMMYHUKAIIMOHHBIX
CHCTe-Max; -TEHJCHILUH Pa3BUTHUS B 00JACTH WH(POKOMMYHHUKALMOHHBIX TEXHOJIOTUH M CUCTEM CBSI3H;
-METOBI MATEMaTHYECKOr0 AHAJIN3a, SKCIIEPUMEHTAIBHOIO UCCIIEIOBAHUS U KOMIIBIOTEPHOTO MOJEIIHPO-
BaHUS PaJIMOTEXHUYECKUX CUTHAJIOB U LIETIEH; -aJIrOPUTMBI PACYETA XapaKTEPUCTHK YCTPOUCTB U CUCTEM
CBSI3U, B TOM 4YHCJIC, U C MCIOJb30BAHMEM CAMOCTOSATEIBHO CO3/1aBAEMBIX OPUTHMHAIBHBIX IPOrPaAMM;
-METOIMKH MPOEKTUPOBAHUS YCTPOICTB U CUCTEM CBSA3H, B TOM YHCJE, U C UCIIOJIb30BAHUEM CPEJICTB aAB-
TOMAaTH3allUU POEKTUPOBAHUS;

— YMeThb - IPOBOJUTH aHAJIU3 TEXHUUECKOW MH(POpPMALIMU B paMKaX ONpE/IeIeHHON TeMaTuKu;
- OCYILECTBJISATH MOMCK U aHAINU3 UHPOPMAIUU, TPEICTABICHHON B pa3IMYHbIX UCTOYHUKAX; - PACCUUTHI-
BaTh U U3MEPSATH CIEKTPAIBHBIE XapAKTEPUCTUKN aHAJIOTOBBIX CUTHAJIOB U LIETIEH; - MPOBOAUTH PacUeThl
M0 TIPOEKTY CPeACTB MH(POKOMMYHHUKAIMI B COOTBETCTBUU C TEXHMUECKHM 3aJaHHEM; - HCIOJb30BaTh
METOAMKH IPOEKTUPOBAHUS YCTPOUCTB U CUCTEM CBSI3U, B TOM UHCJIE, U C UCTIOIb30BAaHUEM CPENICTB aBTO-
MaTHU3allH TPOSKTUPOBAHMUS.

— BJAJeTh - HaBBIKAMHU PabOTHI C TEXHUYECKOH TOKyMEHTaluel, B TOM 4YHce, TP MOUCKE UH-
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dbopMaruy; - HaBBIKAMH CAMOCTOSITETTLHOM pa0OThl HA KOMITBIOTEPE U B KOMITBIOTEPHBIX CETSIX; - HABBI-
KaMU TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO MCCIe0BaHUMN MTPeoOpa3oBaHUil CUTHAIIOB B PaIUOTEXHHU -
YEeCKUX IEsIX B paMKax (PU3MUECKOT0 IKCIIEPUMEHTA H KOMITBIOTEPHOTO MOJCITUPOBAHUS; - METOAUKAMHU
pacueTa XapakTepUCTHK CPEICTB MHPOKOMMYHUKALIUI; - HABBIKAMU MIPOEKTUPOBAHUS y3JI0B U yCTPOUCTB
cpencTB MHPOKOMMYHHUKAIIUNA B COOTBETCTBUH C TEXHUYECKUM 3aJIaHUEM.

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0mu -

ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI
Bunel yueOHOI nesTeNbHOCTH Bcero wacos CemecTpsl
3 cemecTp 4 cemecTp

AynuTopHble 3aHATUSA (BCETO) 88 42 46
Jlexknuu 44 26 18
[IpakTnueckue 3aHATHSL 24 8 16
JlaboparopHbie pabOTHI 20 8 12
CamocrosTenpHas pabota (Bcero) 56 12 44
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 17 3 14
pabotam

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 18 4 14
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 21 5 16
ceMuHapam

Bcero (6e3 sx3amena) 144 54 90
[ToaroroBka u cnava 3K3aMeHa 36 0 36
OO6m1ast Tpy1I0€MKOCTb, 4 180 54 126
3auetHbie EnuHUIB 5.0 1.5 3.5

5. Conepxxanue J1MCUMILITHHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTMHEI M BUABI 3aHATUH PUBEACHBI B Ta0muiie S.1.
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

N (&)
= o o 2 g Z =
: o o 3 9 = =
s < < < oS 20
HasBanus pa3nenoB IuCHUTIITHHBL i ® o e o 2 &5
S = G = 80 ==
. < < o 9 2 =
= = o 2t S g
3 cemectp
1 Paznen 1. BBenenue 4 2 0 2 8 I1K-7, IIK-9
2 Pazgen 2. MaTtemMaTHYeCKOE OIMMCaHNIe 9 3 5 5 22 |IIK-7, IIK-9
AHAJIOTOBBIX CUTHAJIOB
3 Paznen 3. [IpoxoxaeHrne aHaJIOTOBbIX 6 1 3 3 13 I1K-7, IIK-9
CUTHAJIOB Uepe3 JIMHEHHBIC dJIEKTpUYe-
ckue menu (JIDII)
4 Pasnen 4. MateMaTH4eCKOE OIMCAHUE 7 2 0 2 11 IIK-7, IIK-9
PaIUOCUTHAJIOB C PA3JIMYHBIMU BHIAMH
MOAYJISALIMH
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Hroro 3a cemectp 26 8 8 12

54

4 cemectp

5 Pa3gen 5. MateMaTudecKkoe OIMCaHHue 16 12 8 23
HEJIMHENHEIX 1IENer U METO0B X aHaJIU-
3a

59

I1K-7, IIK-9

6 Pasznen 6. 3akirroueHue 2 4 4 21

31

[1K-7, ITK-9

Hroro 3a cemectp 18 16 12 44

90

Hrtoro 44 24 20 56

144

5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHAM)

CopeprkaHue pa3ienaoB TUCIUILINAH (TI0 JICKIHSAM) IPUBEAICHO B Tabmuiie 5.2.

Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)

HazBanus pa3znenos CopneprxaHue pas3ienoB JUCIUIUIMHBEI (1O JEKIUAM)

TpynoeMKocCTsb,

q
dopmupyembie
KOMIIETEHIIUU

3 cemecTp

1 Pasnen 1. BBeneuue Benenue. Kimaccudukanusi CMTHAIIOB M OMTUCAHUE
cucteM niepenaun nHpopmaruu: Knaccudukamms cur-
HAJIOB U OCHOBHEIE ompeeneHus. Pu3ndeckue Xxapak-
TepUCTUKH curHaioB. OO00IIEHHAs CTPYKTypHasl CXe-
Ma cucteMbl nepeaaun nHpopmanuu. OCHOBHEIE 3a/1a-
YW W Ha3HadyeHue kypca CO.

N

TK-7, TTK-

Hroro

2 Paznen 2. I"apmMoHMYeCcKuUl aHaNN3 TEPUOIUYECKUX CUTHAJIOB C
Maremarnueckoe MTOMOIIbIO TPUTOHOMETPUUECKUX U KOMIUIEKCHBIX Psi-
OINMCaHMEe aHAJIOTOBBIX | 70B Dypbe: Mozenu CUrHajioB ¥ COcOObl UX MaTe-
CUTHAJIOB Matudeckoro onucanus. O600meHHbIH psx Pypbe.
[TorpemrHocTs 06001IEHHOTO MTpecTaBie-Hus. Hepa-
BeHCTBO beccens. PasencrBo [lapceBans. [lonstue
crnektpa. KommuiekcHsliit psag @ypee 1 ero npuMeHe-
HUE JUI1 TApMOHUYECKOrO aHaJIM3a.

TK-7, TTK-

[IpeobpazoBanust Pypre U CIEKTpaTbHBIA aHAIN3 HE-
NepUOANYECKHUX curHaios: [lepuoauueckue u Hemne-
PUOIMYECKHE CUTHANIBI M UX CTIEKTPhl. CIIEKTpHI,
CHEKTPaJIbHBIE IJIOTHOCTH CUTHAJIOB U UX CBOMCTBA.
['panuIel mpuMeHUMOCTH NpeodpazoBanuii Dypbe 1
UX pacUIMpeHHe ¢ TIOMOIIBIO 0000IIEHHBIX (PYHKITHIA.
CriektpanbHasi IJIOTHOCTH MEPUOTUIECKOr0 CUTHAA.

[IpeobpazoBanus Oypre u Jlamnaca u ux npuMEeHEHHE
JUIsL OTIMCaHMsI N3MEHEHUH CUTHAJIOB B Y3J1aX CUCTEM
nepeaaun nHbopmarmu: O6001IeHIE TIPeoOpa3oBa-
Huit dypre - npeodpazoBanus Jlamnaca. M3ydyenue
(yHKIIMOHATBHON CBSA3U MEXAY U3MEHEHUSIMHU CUTHA-
JIOB BO BPEMEHHOM 00J1aCTH U COOTBETCTBYIOIIUMHU MM
npeoOpa3oBaHUSIMH CIIEKTPOB B YaCTOTHOM OOJIACTH.
Teopemsl 0 ciekTpax.

HUroro
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3 Pazpgen 3.
[Ipoxoxnenue
AHAJOTOBBIX CUTHAJIOB
yepes JIMHEMHbIE
3NEKTPUYECKUE LENU

(JI9L)

YacToTHBIE METO/IBI aHAJIM3a MPOXOXKICHHS CUTHAJIOB
yepes (JIDL]): CnexrpanbHblil MeToa aHanu3a. Onepa-
TOPHBII METOJ aHAJIH3a.

BpemenHnbie MeTOIbI aHANINM3a IPOXOXKIEHHSI CUTHAJIOB
yepe3 (JIDL]): MeToapl BpeMEHHOTO HHTETPUPOBAHUS
(unTerpansl [roamens). B3an-MocBs3b pa3anuHbIX
METOJIOB aHaJIM3a. YCIOBUS HEMCKaXEHHOH Tepe-aaun
CUTHAJIOB.

Hroro

IIK-7, TIK-

4 Pazpnen 4.
MaremaTnueckoe
OIMcaHue
PaIMOCUTHAJIOB C
paSHHqHBIMH BUIaMmn
MOZYJISILIAN

Pannocurnansl ¢ aMImuTyHOW U aMITUTYIHO-
UMITYJIbCHON MOLyALUAMUA: OCHOBHBIE CBOMCTBA U
0COOEHHOCTH aHaJIu3a pajAnocurHaioB. CrieKTpalb-
HOE, BpEMEHHOE U BEKTOPHOE IIPEACTABIICHUS aM-
IJIUTYAHO-MOYJIMPOBAHHBIX PAJUOCHUTHAJIOB IIPH TO-
HaJbHOMU U CJIOKHOM MOAYJISALUHU. AMITUTYIHO - UM-
IIYJIbCHO - MOAYJIMPOBAHHBIE CUTHAJIBI U UX CIIEKTPHI.

Pagnocurnanel ¢ yriioBoi U KBaapaTypHOH MOIYJIsI-
nusmu. [1lupokornonocHsie curnansl: OcoOeHHOCTH
aHaJIn3a PaAUOCUTHAJIOB C YTIIOBOM MOIYJISIIUEH.
CnekTpbl CUTHAJIOB MPY TOHAJIBLHOW U CIIOKHOM MOJTY-
nsinuu. CHeKTphl CUTHAIOB CO CMEIIAaHHOM aMIUIUTY]I-
HOU U yriioBo# MoaymsiiusaMu. KBaaparypHas Moay-
TS,

Htoro

TK-7, TTK-

Hroro 3a cemectp

26

4 cemectp

5 Pa3pgen 5.
MaremaTHu4ecKoe
oIMcaHue HeJIMHEHHBIX
Iere ¥ MeTOI0B X
aHaan3a

OCHOBHBIE METO/IbI pacyeTa CIeKTpa TOKa Ha BBIXOJIE
HEJIMHEHNHOM 3JIeKTpruyeckoi nenu: ITpuHnunuans-
HbIE OTJINYHUS MEXKIY JTUHEHHBIMU U HETMHEHBIMU
uensMu. [I[puMeHeHrne NoJIMHOMHUHAIBHOM U KYCOYHO-
JIMHEMTHOM anmpoOKCUMAIIMH BOJIBTAMIIEPHBIX XapaKTe-
PHUCTHK, a TaKXKE€ METO/Ia OTCYETHBIX TOYEK ISl CIIECK-
TPaJIBLHOTO aHAJIM3a KOJIeOAHN B HEIIMHEHHBIX TICTISAX.

Henuuelinbie pe30HaHCHBIE YCUIIUTENIH, YMHO-KUTE-
71 1 npeoOpas3oBaTeny yactorsl: HennueitHoe ycue-
HUE 1 00JIaCTH €ro NpUMeHeHus. Pe3oHaHCHbIE ycu-
JIMUTEIH, YMHOXKHUTEIH YacTOThl U peodpazoBaresin
4acTOThl. BpeMEHHOE U CIIEKTPaIbHOE IIPEACTABIIEC-
HUS HaIPSDKCHUM U TOKOB B HEJIMHEHHBIX PE30-
HAHCHBIX yCWJINTENE, YMHOXKHUTENIE U IpeoOpa3oBa-
TEJIe YaCTOTBHI.

MoaynsTopbl aMIUTATYIHBIE, YTIIOBBIE M KBaApaTyp-
HbIe: AMIUTUTYAHAS ¥ YTI0Bas MOy suu. CriocoObl
OCyIIeCTBIICHHS. X JOCTOMHCTBA U HEIOCTATKH.
BpemeHHOe 1 ciekTpaibHOE MPENCTaBIEHUS HANPsI-
YKEHHUU ¥ TOKOB. [[pHHIUIIBI peanu3anuu KBaapaTyp-
HOW MOAYJSIUUH. BEKTOpHBIE [UarpamMMsl.

JleTeKTHpOBaHUE CUTHAJIOB C aMIUIUTYIHOM, YTJIOBOM
U KBaJIpaTypHON MOLyIsILUsAMH: [leTekTupoBaHue
CUTHAQJIOB C aMIUTUTYJHOMW, YIJIOBOM U KBaJpaTypHOU

IIK-7, TIK-
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MOIYJISALHASIMH.

ABTOTEHEpaTOpHl FApMOHUYECKHX Konebanuii: Onpe- 3
JieJIeHHe aBTOKone0aTelbHOM cucteMbl. MexaHnsm
BO3HMKHOBEHUS M yCTAaHOBIICHHS KOJeOaHMIi B aBTOre-
HepaTtope. CTallMOHapHBII peXUM aBTOreHeparopa,
6ananc (a3 u Oananc aMIIUTy. MArKuid ¥ )KECTKHMA
PEeKUMBI CaMOBO30YK1eHnH. CXeMbl aBTOT€HEpaTo-
poB. RC-renepaTtopsl rapMOHUYECKUX KOJIEOAHUH.

Hroro 16

6 Paznen 6. 3akmiouenue |3akiatoueHue: [lepcriekTuBbI pa3BUTHSI CPEICTB U Me- 2 [K-7, TIK-
TOAOB (POPMHUPOBAHUS U 0OPAOOTKU CUTHAJIOB. 9
Uroro 2

Hroro 3a cemectp 18

Hroro 44

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUMIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIONIMMHI) TUCIMIUTMHAME MPE/ICTaBlIeHb! B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznienoB qaHHON AMCHHUIUIMHBL, 17151 KOTOPBHIX HEOOXOAUMO
HauMeHOBaHMe TUCIMILIMH U3ydeHHe 00eCTIeUMBAIONIUX U 00eCTIeYNBaEMbIX JUCIIUILTHH
1 2 3 4 5 6
[IpenmecTByrome AUCHUILIMHbBI
1 CurHazisl B 3JIEKTPOCBSI3U + + + + +
2 Nndopmaruka + + + +
3 Marematuka + + + + +
4 Teopust >NEKTPUUYECKUX LICTIEN + + +
5 ®usuka + + + +
6 DIEeKTPOMAarHUTHBIE MOJISI U BOJTHBI + + +
[Tocnenyroume TUCHUIIIMHBL
1 CurHassl B 3JIEKTPOCBSI3U + +
2 O6mmas Teopusi CBSI3U + +
3 OCHOBBI IOCTPOECHUS I/IH(POKOMMYHI/I- n n n n . N
KaLlMOHHBIX CUCTEM U ceTel
4 CXGMOTC)EHI/IKa TEJIEKOMMYHUKAI[UOH- N n N N N N
HBIX YCTPOUCTB
5 Hudpoas 06paboTKa CUTHAIOB + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IUCIUIUIMHBI, W BHUIIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX MIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -
TUH

Bunel 3auaTHI DopmMBbl KOHTPOJIS
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[K-7 + + + + KonrtponwsHas padora,
KoncnekT caMonoaroToBKH,
Otuer no naboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSAX,
Tect
I1K-9 + + + + KontpomnsHas pabdora,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATHUSX,
Tect

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIx padboT npuBeaeHo B Tabauue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT
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Q ==
2 L =
&)
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT 2z &5
=) 5 E
= o, =
2 o' g
= (S
3 cemecTp
2 Pazpgen 2. [IpakTuka anmapaTypHOTo aHajl3a CUTHAJIOB BO Bpe- 2 I1K-7, 11K-
Marematnueckoe MEHHOM ¥ YaCTOTHOH 00J1aCTIX 9
MYCaHNE aHAJIOTOBBIX
OTMHUCAHHUC AHATIOTO HccnenoBanue CieKTpOB yNPABISIOMIMX CUTHAJIOB 3
CHT'HAJIOB
Hroro 5
3 Paznen 3. [Ipoxoxxnenue ynpasisiomX CUTHAJIOB Yepe3 JTMHEN - 3 I1K-7, 11K-
[Ipoxoxnenue HBIE LIENU 9
aHaJIOFOBLDE CUTHAJIOB Hroro 3
yepe3 JIMHEIHbIC
AJIEKTPUYECKHE 1IENH
(JIoL)
Hroro 3a cemectp 8
4 cemectp
5 Pazpen 5. HccenenoBanye HEIMHEWMHOTO YCUIMTENS U YMHOXKH- 4 IIK-7, IIK-
Marematnueckoe TeIs YaCTOTHI 9
OHI/ICilHI/Ie HEIUHEHHBIX AMILTHTY/IHBIH MOZIYIATOP 4
Herned 1 METOIOB UX
a”ajan3a Hroro
6 Paznen 6. 3akmouenue | MccienoBanue AeTEKTUPOBAHUS aMILUIUTYIHO-MOY- 4 TIK-7, TIK-
JIMPOBAaHHBIX KoieOaHUMI 9
Htoro
Hroro 3a cemectp 12
8




Hroro 20
8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HanmMeHoBaHue nMpakTUUECKUX 3aHATHH (CEeMMHApOB) NpHuBeaeHO B Tabmuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
- o]
2 Z E
3 =
Z > 5
HasBanus pasnenos HaumeHoBaHne IPaKTUYECKHUX 3aHATHI (CEMUHApOB) | 2 & &5
o S E
= g =
2 o 2
= o
3 cemecTtp
1 Paznen 1. Beenenue PacueT ¢pu3ndeckux XxapakKTepUCTUK CUTHAJIOB 2 I1K-7, T1K-
Hroro ?
2 Pazpnen 2. Omnpenenenne BpEMEHHBIX U CIIEKTPAJIBHBIX XapaK- 1 IK-7, TIK-
MaremaTtnueckoe TE€PU-CTUK NIEPUOAUYECKUX CUTHAJIOB 9
OIHCAHHC aHATOTOBBIX Onpenenenne CIEKTPAIbHBIX XapaKTEPUCTUK HENIEPHU- 1
UTHAJIOB
CHrHANO OJUYECKUX CUTHATIOB. TeopeMsl O crieKTpax
[IpakTika npuMEeHEeHUs] YaCTOTHOTO U ONIEPaTOPHOTO 1
METOJIOB JUIsl pacyeTa MPOXOXKIECHUS CUTHAJIOB 4epe3
JIMHEIHBIE 3JIEKTPUUECKUE LN
Hroro 3
3 Pazpnen 3. [IpakTrKa nprMeHEeHNs] BpEMEHHBIX METOJIOB JJIs pac- 1 [IK-7, IIK-
[Ipoxoxnenue 4yeTa MPOXOKIEHUs CUrHaJoB yepes JIDL] 9
HAJIOTOBBIX CUTHAJIOB
aHAOTOBEIX CHTHAIIO Hrtoro 1
yepes JIMHENHbIE
ANIEKTPUYECKHUE 1eTH
(JI1D)
4 Paznen 4. Pacuet cnexTpanbHBIX XapaKTEpPUCTUK MOTYIUPOBAH- 2 [IK-7, IIK-
Maremartnueckoe HBIX CUTHAJIOB 9
ONHCaHNE Hroro 2
PaAMOCUTHAJIOB C
pa3IMYHBIMHA BUJAMU
MOZLYJISILTUH
Hroro 3a cemectp 8
4 cemecTp
5 Pazpen 5. AnmpokcuManus BOJIbTaMIIEPHBIX XapaKTEPUCTUK He- 4 IK-7, TIK-
MaremaTtnueckoe JIMHEWHBIX 2JIEMEHTOB 9
OTHCAHRNE HETUHEHHBIX | py ey CIIEKTpa TOKa HA BBIXOJC HEJIMHEWHOU 1NN 4
Lenei 1 MeToJI0B UX
METOJIOM YIJIa OTCEYKH
aHaJIn3a
Pacuer cniexkTpa Toka Ha BbIXO/I€ HEJIMHENHOW LIETTN 4
METO/IOM TPUTOHOMETPUYECKHUX (POPMYJT KPaTHOTO ap-
ryMEHTa
Hroro 12
6 Paznen 6. 3aximrouenne | Pacdert koneOaTenbHBIX, MOIYISIIMOHHBIX U JIETEKTOP- TIK-7, TIK-
HBIX XapaKTEPUCTUK 9
Uroro 4
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Hroro 3a CEMCECTP

16

Hroro

24

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B

tabmure 9.1.
Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
3 =
Q ==
o e o T
Bunsr camocTosTenbHON & > O
Hassanus paznenon 2 = ®opMbI KOHTPOJIS
paboTEI L s 2
X g8 =
al o g
~ S
3 cemecTtp
1 Pasnen 1. BBeneuue [TogroroBka k mpakTuue- 1 T1K-7, KontponwsHas padora,
CKHM 3aHSITHSIM, CEMHHA- T1IK-9 Onpoc Ha 3anaTusx, Tect
pam
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
Hroro 2
2 Paznen 2. [ToaroroBka k mpakTuue- 2 |IIK-7, KontponsHas pabdora,
MaremaTtndeckoe CKHM 3aHSITHSIM, CEMHHA- T1IK-9 Onpoc Ha 3aHaTusx, Ot-
OTHMCaHUE aHAJIOTOBBIX pam 4eT 1o JabopaTopHOi pa-
CHTHAIIOB [TpopaboTka TeKIHOHHOTO 1 Gore, Tect
MaTepuana
OdopmieHre 0TYETOB 0 2
nabopaTopHBIM paboTam
Hrtoro 5
3 Paznen 3. [Ipoxoxnenue | [loaroroBka K nmpakTuye- 1 I1K-7, KontpomnsHas padora,
aHAJIOrOBBIX CUTHAJIOB CKHM 3aHSITHSIM, CEMHHA- I1IK-9 Ompoc Ha 3ausTusax, OT-
yepes JTMHEHHbIe pam 4eT 10 J1JabopaTopHoil pa-
KTPUUECKU 7t te, TecT
3;}% PHACCKHC LE [TpopaboTka JIEKITMOHHOTO 1 Gore, Tec
(JISL) MaTepuana
OdopmiteHre 0T4ETOB TIO 1
nabopaTopHbIM paboTam
Hroro 3
4 Paznien 4. [ToaroroBka k mpakTuue- 1 [IK-7, KontponsHnas pabdora,
MaremaTtndeckoe CKHM 3aHSITHSIM, CEMHHA- T1IK-9 Onpoc Ha 3aHatusx, Tect
OTHCaHUe PAIMOCUTHAJIOB | paM
¢ PasIMTAHbIMU BHAAMH [TpopaboTka TeKIHOHHOTO 1
M 707§
OAyIEN MaTepuana
Hroro
Hroro 3a cemectp 12
4 cemectp
5 Pazpen 5. IToaroroBka K npaxkTuye- 8 |IIK-7, KonTposnpHas pabora,
MaremaTtndeckoe CKHM 3aHSITHSIM, CEMHHA- T1IK-9 Onpoc Ha 3aHaTusax, Ot-

OIMCaHuE HEJINHENHBIX

pam

YeT 10 JIabopaTopHOil pa-
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Leneil 1 METOIOB UX [TpopaboTka JIEKITMOHHOTO 8 oote, Tect

aHajImn3a Marepuaia
OdopmiieHre 0TIETOB TIO 7
naboparopHbeIM paboTam
Hroro 23
6 Paznen 6. 3akmouenue | Ilogroroska K mpaxkTuye- 8 |IIK-7, KonrtponpHnas pabora,
CKHUM 3aHSATHSM, CEMHUHA- I1IK-9 Ompoc Ha 3ansTUAX, OT-
pam 4eT 1o JabopaTopHOi pa-
te, TecT
[TpopaboTka JIEKIIMOHHOTO 6 Gore, Tec
MaTepuana
OdopMmieHre 0TYETOB T10 7
J1abopaTOpHBIM paboTam
Hroro 21
Hroro 3a cemectp 44
TlonroroBka u caaya dK3a- 36 DK3aMeH
MEHa
Hroro 92

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jisi OlleHKH YCIIeBAeMOCTH 00yUYaloIIUXCs

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIE OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
o MaxkcumanbHBIN MaxkcuMalibHBIN
DneMeHThl yueOHO 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NeSITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
3 cemecTp
Koncnekr camonoaroros- 8 6 4 18
KU
KonTponbHas pabota 12 12 24
Omnpoc Ha 3aHATHAX 8 10 18
Ot4er o maboparopHoii 6 12 18
pabore
Tect 6 8 8 22
Hroro makcumyM 3a nepu- 20 46 34 100
Oon
Hapacratomum urorom 20 66 100 100
4 cemecTp
KoHcnexT camMmomoaroros- 3 3 3 9
KH
KontponpHas paborta 2 2 4 8
Omnpoc Ha 3aHATHIX 2 2 4 8
OtyeTt no nabopaTopHOM 12 24 36
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pabore

Tect 3 3 3 9
Hroro makcumyM 3a nepu- 10 22 38 70
On

OK3aMeH 30
Hapacraromum utorom 10 32 70 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEJICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHO#M CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUM cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 02/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl OaIIOB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OIICHKY IPEJCTaBIIeH B TaOJHIIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAMIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 -100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Paamorexnuueckue uenu u curHaibl. Yacts 1 Teopusi curHanoB v JUHEWHbIC LENU [DJeK-
TpOHHBIN pecypc]: YuebHoe mocobue / Kapataea H. A. - 2012. 261 c. - Pexum pocryna:
https://edu.tusur.ru/publications/2798 (nara obpamenus: 10.07.2018).
2. PammorexHudeckue 1enu u curaansl. Yacte 2 JluckperHas o0paboTka cUrHAIOB U mudpoBas
bunpTpanus [DneKTpoHHBIN pecypc]: YuebHoe mocooue / KaparaeBa H. A. - 2012. 257 c. - Pexxum no-
cryna: https://edu.tusur.ru/publications/2799 (nata oopamenuns: 10.07.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. backakoB C.M. Pagmorexnuyeckue nenu u curHanbl. M.: Beicun. mkona, 2003.-462c. (Ha-
nugne B onbmmoreke TYCVYP - 69 5k3.)
2. Cubeptr YM. llenu, curnansl, cuctemsl: B 2-x yactsx./Ilep. C anrn-M.: Mup, 1988-U 1
-1988, 336¢ (nanuuue B 6ubanorexe TYCVYP - 39 3k3.)
3. Cubepr YM. Llenu, curnanel, cuctemsl: B 2-x yactax./Ilep. C anrn.-M.: Mup, 1988-u 2
-1988, 360c (nanuuue B 6ubanorexe TYCVYP - 32 3k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Pammorexnmyeckue 1enu u curHaibl. Yacte 1 Teopusi cUrHamoB U JIMHEWHBIC MeNH [DJIeK-
TpOHHBIN pecypc]: YueOHo-MeTonuueckoe nocodue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. - Pe-
kUM foctyna: https://edu.tusur.ru/publications/2790 (nara o6pamenus: 10.07.2018).

2. Panuorexnuueckue nenu v curHaibl. Y. 2 HenuueliHas paguoTexHuka [DJIEKTPOHHBIA pe-
cypc]: Yuebnoe meroauueckoe nocooue / Kamunckuii B. JI., Tenbmyxosckas JI. 1. - 2012. 27 c. - Pexum
noctyna: https://edu.tusur.ru/publications/2791 (nara obpamenus: 10.07.2018).

3. Panuorexnuueckue uenu u curHanbl. JluckperHas oOpaboTka CHUTHaJIOB M IU(poBas
bunbTpanys [DaeKTpoHHBIH pecypce]: Meroauueckue yka3aHus 110 BBIIIOJHEHUIO KypcoBoi pabotsl / Ka-
pataeBa H. A. - 2012. 70 c. - Pexxum pocrtyna: https://edu.tusur.ru/publications/2792 (nara obpaienus:
10.07.2018).

4. Paauorexnudeckue uenu u curdansl. Yacts 1 [DnexTponHbIi pecypc]: JlabopaTopHblil mpak-
THUKYM 110 Kypcy «PaanoTexHuyeckue nenu u curHaisl». Teopust curnanosn. / Kaparaesa H. A., boromo-
aoB C. U. - 2013. 36 c. - Pexxum pgoctyma: https://edu.tusur.ru/publications/3417 (mata oOparieHwus:
10.07.2018).

5. Panuorexuuueckue nenu u curHansl. Yacts 2 [DnekTpoHHbIi pecypce]: JlabopaTtopHblii npak-
TUKYM 10 Kypcy «Pagnorexnuyeckue nenu u curHainsl». Henuneitnsie nienu. / boromonos C. U., Ka-
munckuit B. JI. - 2013. 29 c. - Pexxum pocryna: https://edu.tusur.ru/publications/3418 (mata oOpaienus:

10.07.2018).
6. PanuorexHuueckue 1enu U CUrHaibl [DIEKTPOHHBIN pecypc]: Meronndyeckue ykazaHus IO
OpraHu3aluu camocrtoaTesnbHoM pabotsl / boromomos C. M. - 2012. 25 c. - Pexum pocryma:

https://edu.tusur.ru/publications/1638 (nara oopamenus: 10.07.2018).

7. PaguoTrexHuyeckue LeNM U CUTHaNIbl [DneKTpoHHBINH pecypc]: KommnbroTepHslii mabopatop-
Helii mpaktukym / H. A. Kaparaesa, E. [I. Bopommmun - 2010. 29 c. - Pexum pocrymna:
https://edu.tusur.ru/publications/1760 (mara o6pamenus: 10.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOAMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOpHOM paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIOTCS B (OopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSM UX 3/I0POBbS M BOCIIPUATHUS HH(DOpMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYCHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonaibHbIe 0a3bl JAHHBIX U MH(GOPMALIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. Ilpu u3ydeHHMH IUCHMIUIMHBI peKOMEHAyeTcs oOpamiarbcs K 0a3aM JaHHBIX, HMH(OpMaIu-
OHHO-CIIPaBOYHBIM ¥  IOMCKOBBIM cHUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHUTLIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue sl JIEKIIMOHHBIX 3aHATHH
I[JISI IMPOBCACHUA 3aHATUN JICKIIUOHHOTI'O THUIIA, T'PYIIIOBBIX U HHAWBUAYAJIbHBIX KOHCYHBTaHHﬁ, TC-
KYILIEr0 KOHTPOJIS ¥ MMPOMEXYTOYHOW aTTEeCTAllMU UCIIONb3YeTCsl yueOHasi ayTuTOpHUs ¢ KOJTUYECTBOM TO-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U POrPaMMHOe odecriedeHne I NPAKTHYEeCKUX 3aHATHI
YyeOHast aymuTopust
ydeOHast ayuTOpHs AJI MPOBEACHUS 3aHATHH JIEKITMOHHOTO TUTIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 310 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- Kommnekr cnennanuzupoBanHoi yueOHo# mebenu;
- Pabouee mecTo nipenoaBarens.
[TporpamMmmMHoe obecrieueHre He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TeXHUYECKOE U NIPOrPaAMMHOe o0ecrnedyeHue sl JJadoOpaTOPpHbIX padoT
Jlaboparopust «PaquoTeXHHYeCKHe EMu U CUTHAIBD)
yueOHas ayMuTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaTOpHOTO TUTIA
634034, Tomckast o6nacts, 1. Tomck, Bepmmnuna ymuna, a. 47, 314a ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- locka marautHo-MapkepHas BRAUBERG;
- Konseprop AC-DC MC5BB UPBUC (8 mit.);
- USB Ocuumnorpag-reneparop PCSGU250 (8 mt.);
- 8 pabounx cranui, (KOMIIBIOTEPOB), Ha 6a3e nporeccopos Intel Core 15;
- Kommuiekt cienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBares.
ITporpaMMHoO€e obecrieueHue:
— PTC Mathcadl13, 14
— Velleman PcLab2000LT

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

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

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIHJAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB 00yUEHUS OOIIEro U CIeNUaIbHOTO Ha3HAYCHUS.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIYXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTIXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jnaqnd yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYIECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

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

14.1.1. TecToBbIe 3a7aHUA

1. Kakoit BU1 UMEET CIIEKTpasibHasA TharpaMma NepruoInuecKoro cCuruana?

a) HenpepbiBHBIi

0) DKCITOHEHITUATBHBIH

B) JluckperHsbiit

r) 'apmonnyeckuit

2. Ilpu npoXOoXKACHNUH MEPHOANYECKOro CUTHaNa yepe3 JinHeinyto uens HE n3menstores?

a) AMIUTATY/IBI TAPMOHUK

6) ®a3bl rapMOHUK

B) HacTOTBI TapMOHUK

r) ®opma curxana

3. [Ipu ammuuTyaHOM MOMy sIIMK M3MeHsieTcs? a) YacTora Hecymiero koineOanwms

0) ®a3a Hecyiero koneoaHus

B) AMIUINTY/a HECYILEro KoneOaHus

r) ®opma curHana

4. IlupuHa criekTpa aMIUIMTYIHO-MOTYJIMPOBAHHOIO CUTHAJIA paBHA?

a) YacToTe Hecymiero KoineoaHus

6) UacToTe MOIyIUpPYIOIMIETO KOJIeOaHUS

B) YIBOCHHOMY 3HAU€HMIO YaCTOThI HECYIIETO KOJIeOaHus

r) YIBOEHHOMY 3HAQUEHHUIO YaCTOThl MOAYJIUPYIOLIETO KOJeOaH!s

5. CnexTp AUCKPETEe3UPOBAHHOTO CUTHANIA MOKHO PacCUUTaTh?

a) C momopsto koddduireHToB psaga Oypee

6) C nomousto uaTerpana Oypee

B) C momMompi0 AUCKPETHOTO npeodpazoBanus Oypre

6. Kak m3meHsercsi crieKTpajibHasi IJIOTHOCTh HENepPeoANYEeCKOro CUTHaNIA MPU YMEHBIIEHUH €ro
JUTUTEIBHOCTH

a) He uamensercs

0) YBenuuuBaeTcsi MOAYJb CEKTPATbHOM MIIOTHOCTH

B) YMeHbIIAETCSI MOJLYJIb CIIEKTPAIbHOM IUIOTHOCTH U YBEIMYUBAETCS IIMPHUHA CIIEKTpa

7. Kakoii BHJ anmpoKcHUMaluu HEOOXOAMMO HCIIONb30BaTh JJIsl pacyera cnektpa Toka HD mpu
OOJIBIINX aMIUTUTYAAX BO3ACHCTBYIOIIETO CUrHasa?

a) [TonmnHOMHUHANIBHYTO

0) DKCHOHEHIMATIBHYIO

B) KycouHno-nuneiinyo

8. Kakyro ¢popmy nmeer Tok HD mpu GoibIIMX aMIUIUTYyaX BO3AEUCTBUS M KYCOYHO-TUHEHHOM
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anpokcuManuu?

a) [IpssiMOyronpHbBIE UMITYILCHI

0) CuHycouanbpHbIE KOIeOaHUs

B) DKCIIOHEHTa

r) KocunycounnanbHble UMITyJIbChI

9. Ha HD ¢ xBagpatnuHOl BOJIBTaMIIEpHOU XapakTtepucTukor i=a0+al+a2U2 Bo3aelcTByeT CHT-
HaJ

U(t)=UMIlcosw1t+ UM2cosw2t. CriekTp TOKa OyieT UMETh YaCTOTHI

a) ol u w2

0) 201 u2m2

B) 0l; 02; 201;202; ol+ 02; ol- w2

10 Kakue rapmonuku npu yrie orceuku Toka HD paBHom 900 obpararorcst B HOMb.

a) YetHsie

0) I[TocTostHHAsT COCTABIISIOIAS

B) HeueTHble (kpome mepBoif)

11. MonynsiiioHHasi XapaKTepUCTHKA 3TO 3aBUCUMOCTh

a) IM1=f(U0)

6) IM1=f(UM)

B) IM1=f(®)

12. JleTrekTOpHAas XapaKTEPUCTUKA 3TO 3aBUCUMOCTb

a) [0=f(®)

6) [0=f(UM)

B) [0=f(U0)

13. CnekTpasibHas XapakKTepUCTUKA CUTHAJIA PACCUUTHIBACTCS C IOMOIIBIO

a) MHrerpan cBepTku

0) I[IpeoOpazoBanms Jlamnaca

B) [Ipsimoro npeobpazoBanus Oypbe

r) 3akoHa Kuprodga

14. ImnynbcHas XapaKTEpUCTUKA LEMH 3TO OTKJIMK Ha BO3JEHCTBHE

a) apMoHHMYecKOro curnasa

6) IIpssMOYroibHOTO UMITYIIbCa

B) DKCIIOHECHTHI

r) lenbpra pyHKIUU

15. IlepexomHas XxapaKTepUCTHKA LIEMU 3TO OTKJIUK Ha BO3/ICHCTBUE

a) TpeyroiapHOro UMIynbca

0) Enuanunoro ckauka

B) KocunycouanpHoro curaana

16. OTcyeTsl cUTHaJIA HAa BBIXOZIE TPAHCBEPCATLHOTO ITU(GPOBOTO (PHIIBTPA 3aBUCST OT

a) TOJBKO OT OTCYETOB BBHIXOAHOIO CUTHANIA

0) OT OTCYETOB BXOJIHOTO M BBIXOJJHOTO CUTHAJIOB

B) TOJILKO OT OTCYETOB BXOJIHOTO CHTHAJIa

17. OTcyeTsl CUTHAJIA HA BBIXOZE PEKYPCUBHOTO UG POBOTo (GUIbTpa 3aBUCIT OT

a) TOJIBKO OT OTCYETOB BXOJJHOTO CUTHAja

0) OT OTCYETOB BXOHOTO M BBIXOJTHOTO CUTHAJIOB

B) TOJIBKO OT OTCYETOB BBIXOJJHOTO CUTHAJa

18. Kak oTpa3uTcs Ha CIEKTpe NEPUOAMYECKOTO CUTHAJIA U3MEHEHUE Havyalla OTCYETa BPEMEHHU

a) I3MEHUTCS CIIEKTP aMILTUTY/

0) u3MeHUTCs CrieKTp (a3

B) U3MEHSTCS CIIEKTPHI aMILTUTYA U (a3

19. Ha xako# 4acToTe pacnoyiokeHa MepBasi COCTABJISIIONIAs CIIEKTpa NEPUOTUUECKON MOCIEI0BA-
TEIBHOCTU IPSIMOYTOJIBHBIX UMITYJIbCOB JUIMTEIBHOCTHIO 100 MKC, CKBaXKHOCTBIO 5

a) 10 'y

0) 2 xI'ny

B) S kg
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r) 2 MI'n

20. ®unstp YeOrnimmena 310
a) ®BY

6) ®HY

B) MOJIOCOBOM (hUIIBTP

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. Monenu cuUrHajaoB U UX CBOMCTBa. JluHaMu4ecKoe MpeacTaBIeHUEe CUTHATIOB. DHEPreTUUECKUE
XapaKTEPUCTUKH CUTHAJIOB

2. PaznoxxeHue nepronyecKoro Curuaia no rapMoHukam. CrekrpaibHble XapaKTepUCTUKU NEpHU -
OJIMYECKOr0 CUTHaJIa

3. NapmoHnyecKkuil aHaIM3 HENEPUOAUYECKUX CUTHANIOB. CHEeKTpalibHble XapaKTepUCTUKU Hele-
PHUOJMUYECKUX CUTHAJIOB

4. TeopeMsbl 0 crieKkTpax (CI0XKEHHE CUTHAJIOB, H3MEHEHHE MacilTada, CABUI CUTHAJIOB BO BpeMe-
HU, T depeHIrpoBaHe, UHTErPUPOBAHHE, IPOU3BEICHUE CUTHAJIOB)

5. CeeptbiBanue 1ByX curtanoB. KoppensunonHsie (yHKIIMH JBYX CUTHAIOB

6. IIpeobpazoBanue Jlamiaca. O6patHoe npeodpazoBanue Jlamiaca

7. CroiicTBa mpeoOpazoBanus Jlammaca (ciokeHne CUTHAIOB, M3MEHEHHE MaciTaba, CIBUT CHUT -
HAJIOB BO BpeMeHH, Nu(depeHInpoBaHIe, HHTETPUPOBAHKE, IPOU3BEICHIE CUTHAJIOB)

8. Maremarndeckne MOJEIU JMHEHHON deKkTpuieckor nenu. [lepenarounas, umnynbcHas, nepe-
XOJIHasl XapaKTEPUCTUKA LIETIH.

9. IlpoxokaeHne NepuoANYECKUX CUTHAJIOB Yepes3 Lenu (MeTo 1 KOMIIEKCHBIX aMIiuTyxn). [Ipoxo-
KJIEHUE HENEePUOIMUECKUX CUTHAJIOB Yepe3 Lenu (OnepaTopHblii METON)

10. OnepatopHblii METOJ OIPEENICHUSI YCTAHOBUBILIEHCS pEeaKLUU LIENH Ha BKIIOUYEHUE MEPUOH -
4EeCKOro CUTHaja

11. Bpemennsie MeToabl aHanu3a (MHTErpaisl Jroamerns)

12. AM xoneb6anusi. ToHambHAsE MOYJIALIUS TAPMOHUYECKON HeCyIIei

13. DHepreruueckue xapakrepuctTuku AM koneOanuil. banancHas aMIuIMTyIHasE MOAYJISALUS

14. YroBast mopynsuusi. ToHanbHast yrioBas MOLYJIALAS

15. CnexTp curHajioB yriioBOW MOJYJISILIMM [IPU MAJIBIX MHIEKCAX MOIYJISALUN

16. CnexTp cursajioB yrjIoBOH MOIYJISLIMU IIPU IPOU3BOJIBHBIX MHIEKCAX MOAYISLIUN

17. AnanoroBsie, TuCKpeTHbIE U U(poBbIe curHaibl. O000LIEHHAS] CTPYKTYPHAsl CXeMa CUCTEMBbI
1 poBoit 00pabOTKH CUTHAIOB.

18. CnexTp AUCKpeTHOro curHaina. BiusHue Gopmbl AUCKPETU3UPYIOIINX UMITYJILCOB Ha XapakTe-
PUCTHKU IUCKPETHOTO CUTHAJA

19. Paznoxxenne curnasnoB B psia KorenpaukoBa. [lokazarenscTB0. OCHOBHBIC BHIBOIBI

20. IIpsimoe u obpatHoe AIID. Crsaszp 1D u cnekTpa TUCKPETHOrO CUrHaa

21. CgoiictBa JI1D

22. IIpsimoe u obpatHoe Z-1ipeobpazoBanusi. CBolcTBa Z-npeodpazoBaHuit

23. lludpossie punbTpbl. OCHOBHBIE CTPYKTYPhl. XapaKTEPUCTUKU UPPOBBIX (GUIBTPOB

24. CucremHas pyHKUMSA TUPPOBOro GUIbTpa. YCTOMYMBOCTh AUCKPETHBIX CUCTEM

25. Cunte3 mudpoBeIX GUIBTPOB (METOI OMIHHEHHOTO Z-TIpeoOpa3oBaHusl, METO HHBAPHAHTHOU
UMITYJIbCHOM XapaKTEePUCTHKH)

26. Merojbl pacueTa OTKJIMKA Ha BBIXOJIE IUPPOBBIX (PUIBTPOB

27. BozpaeiicTBue c1aboro rapMOHMYECKOr0 CUrHajla Ha O€3MHEPIIMOHHbIN HEeTMHEHHbIN 371eMEHT

28. Bo3zeiicTBHE CHIIBHOTO TaPMOHUYECKOI0 CUTHAIA HAa O€3MHEPLIMOHHbBIN HETMHEHHBIN JIEMEHT

29. HennHeltHOE PE30HAHCHOE YCUJIEHHE. Y MHOKEHHME YaCTOThl TADMOHNYECKUX CUTHAJIOB

30. ABTokonebarenbHas cuctema. Obuue nosnoxkeHus. CralnoOHapHBIN pekUM pabOThl aBTOI'€HE-
paropa

31. Bo3HukHOBeHME KoneOaHUI B aBTOreHepaTopax. MSITKHii U )KECTKUN PeKUMbI caMOBO30YX1e-
HUS aBTOr€Heparopa

32. RC-reneparopsl

14.1.3. TeMbl KOHTPOJILHBIX Pa0dOT . .
KonTposnbHas pabora o teme «PACUET OTKJIMKA HA BBIXOJE JIMHEMHOU SJIEKTPU-
YECKOU LEIIN»:
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Bapuanr 1

* [lonyuuTh aHAMUTHYECKOE BBIpAXEHUE M TOCTpOoUTh Tpaduk mmss AUX nuHEHOW 1enu
[MacmTad 4acTOTHOW ocH OreHMBaTh B equHUNax o, rae o = 1/(RC)]. (Obs3arenbHble pacyeTHBIE TOYKU
Ha ocH 4acToT: ® = 0, a, 00.)

* PaccunTarh U MOCTPOUTH BpEMEHHbIE XapaKTepucTUKU 1enu. (O0s3aTenbHble pacyeTHbIE TOUKH
Ha ocu BpemeHu: t =0, 1/a, «.)

Konrponeras pa6ora mo teme «PACUET CIIEKTPA TOKA HA BBIXOJE HEJIMHEWHOM
LEIT»:

Bapuanr 1

K nenuneitnomy smementy (H3) npunoskensl cymma nmoctossHHoro U) v mepeMeHHOTO ¢ aMITTUTY -
noit E rapmonnueckoro HampspkeHud. B Bbixoanyro mens HD BkilodeH nmapaiiesbHbl KojaeOaTeabHbIH
KOHTYp, HACTPOEHHBIA B PE30HAHC C YAaCTOTOM BXOMHOro curHajua. [lapamerpsl Harpy3ku HEJIMHEHHOTO
3NIEMeHTa: JO0OPOTHOCTh KOHTYpa Q = 65; pezonancHas yactota fP = 235 xI'1; emkocTh kKoHTYypa CK =
3500 n®.

* BBINONHUTH anIpoOKCHMAIMIO BOJIBTAMIIEPHON XapakTepucTUKH HD creneHHBIM MOJIMHOMOM U
OTpE€3-KaMU MPSAMBIX JIMHUU.

* PaccunrtaTh CONpPOTHUBIEHUE HArpy3KU MOCTOSHHOMY TOKY M NEPEMEHHOMY TOKY Ha 4acTOTaXx,
PaBHBIX YAaCTOTAM MEPBOM U BTOPOI TAPMOHHUK BXOJHOI'O CUTHAJA.

JI1s1 NOMMHOMMAIIBHOM allIPOKCUMALUK:

* Paccunurtarh BEIWYMHY IOCTOSSHHOW COCTaBIISAIONIEH, aMIUIMTY/Abl MEPBOM M BTOPOW TapMOHHUK
TOKa, MPOTEKAIOLIEro Yepe3 HEIMHEHHBIN 3JIEMEHT, eciu noctosHHoe cmenienne UO cocrasnser 0,3 B, a
aM-IUTATYy/la TIEPEMEHHONM rapMoHuueckoil cocrtasistomet E pasna 0,1 B. Onpenenutb 3Ha4eHHS MO-
CTOSIH-HOM COCTaBJIAIOIIECH Y aMIUIMTYJ IIEPBOM U BTOPOM FapMOHHUK HAaIpPsDKCHMs HA HarpysKe IpU TeX
K€ CUTHAJIaX.

* (*) BeiOparb pabouyro Touky HD Ha cepenune nuneitHoro ydactka. Paccunrtars k03¢ GuIMeHT
yCHJIe-HUS U Pe30HAHCHOTO YCHIIUTENSI, padoTalolero B JuHeitHoOM pexkume. OnpeneianuTb MaKCuMalb-
HO JIOIYCTUMYIO JUIsl IMHEHHOIO peKuMa aMILIUTY/ly CUTHaJIa Ha BXOJE.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

Beenenue. Kiaccugukanus curHaaoB v onMcaHue CUCTEM Mepeaay HHopManuu:

Knaccugukamus curHajioB U OCHOBHBIE ompeseneHus. Puzndyeckre XapaKTepUCTUKU CUTHAIIOB.
OO0oO1IeHHass CTPYKTypHasi cxema CHCTeMbl nepefaun uHpopmaruu. OCHOBHBIC 3a7aud W Ha3HAUYCHUE
Kypca CO.

['apMoHMYecKuil aHaIU3 NEPUOJUYECKUX CHTHAJIOB C IOMOIIBI0 TPUTOHOMETPUYECKHX U
KOMIUIEKCHBIX psiioB Dypbe: Mojenu CUrHaioB U CocoObl UX MaTeMaTuyeckoro onucanus. O6001eH-
Helil psi Oypoe. [lorpemHocts 00001meHHOTO NpeacTasie-Hust. Hepasencto beccens. Pasenctso Ilap-
ceBais. [lonsatue cnekrpa. KomruiekcHelii psg @ypbe u €ro NpUMEHEHHE U1 FTADMOHMYECKOI0 aHAIN3a.

[IpeoOpazoBanus Oypbe U CIIEKTPAIBHBIA aHATU3 HETIEPUOAUYECKUX CUTHAJOB: [leprnomnyeckue
Y HENIEPUOAMYECKHE CUTHAJBI U UX CHEKTPbl. CIIEKTPBI, CIIEKTPaIbHbIE INIOTHOCTH CUTHAJIOB U UX CBOM -
cTBa. ['paHUIIBI TPUMEHUMOCTH TpeoOpazoBannii dypre M UX pacmUpeHre ¢ MOMOMIBIO 000OIICHHBIX
¢bynkuuii. CiekTpaibHast INIOTHOCTH IEPUOINYECKOr0 CUTHAIA.

[IpeobpazoBanus Dypre u Jlammaca v UX TpUMEHEHUE IS ONKCAHHUS M3MEHEHHWM CHUTHAJIOB B
y3/1ax cucteM nepenau uapopmanuu: O6061eHne npeodpasosanuii Pypre - npeodpazopanus Jlamnaca.
N3ydenne QyHKIMOHAIBHONU CBSI3U MEXIy U3MEHEHHUSIMH CUTHAJIOB BO BPEMEHHOW 00JacTH M COOTBET-
CTBYIOIIIMMH MM IIPeoOpa30oBaHUSMH CIIEKTPOB B YACTOTHOM 001acT. TeopeMbl 0 CeKTpax.

YacTtoTHbie METOABI aHATN3a MPOXOXKACHHS cUrHAIOB yepe3 (JIDL]): CriekTpanbHBIA METOT aHATIH -
3a. OnepaTopHbIil METOA aHAIN3A.

BpeMennbie METOIbI aHAIM3a POXOKIeHUs curHaIoB yepe3 (JIDI): Metoasl BpeMeHHOTO MHTE-
rpupoBanus (MHTErpansl [roamens). B3an-MoCBs3b pa3iMyHBIX METOIOB aHANN3a. YCIOBHS HEHMCKaXKEH-
HOM 1epe-1auy CUTHAJIOB.

Panunocurnansl ¢ aMIIMTyJHOW U aMILTUTYJHO-UMITYJIbCHOM MOAyIsiuuAMU: OCHOBHBIE CBOMCTBA U
0COOEHHOCTH aHalu3a paguocurHaioB. CHeKTpalbHOE, BPEMEHHOE U BEKTOPHOE MPEACTABICHUS aM-
TUTUTYAHO-MOIYJUPOBAHHBIX PAIMOCUTHAJIOB PY TOHAIBHOW U CJIO0KHON MOIYJISUUU. AMIUTUTYIHO - UM-
MYJAbCHO - MOAYJIUPOBAaHHBIE CUTHAJIBI U UX CIIEKTPHI.

Paguocurnansl ¢ yriioBoi u kBagpatypHoil MmogymsiusimMu. LlupokononocHsle curnainsl: OcodeH-
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HOCTH aHaJIM3a PaJMOCUTHAJIOB C YITIOBOM Moayssaiueil. CrieKTpbl CUTHAJIOB IIPU TOHAIBHOW UM CII0KHOM
Moaysiuuu. CHEeKTpbl CUTHAJIOB CO CMENMIAHHOW aMIUIMTYIHOW U yrioBol moaymsanusMu. KeanpatypHas
MOJTYJISILIMSL.

OCHOBHBIE METO/Ibl pacyeTa CIEeKTpPa TOKA Ha BBIXOAEC HEIMHEWHOW 3JeKTpuuecko uenu: [IpuH-
LUIIHAJIBHBIE OTIAMYNS MEKIY JIMHEHHBIMU M HEIMHEWHBIMU LensMu. [IpuMeHeHne nonMHOMUHAIBHON 1
KYCOUYHO-JINHEWHO!N alMpOKCUMAalUi BOJIBTAMIIEPHBIX XapaKTEPUCTHK, a TAKKE METOAA OTCUETHBIX TOUYEK
JUISL CTIEKTPAJIBHOTO aHaIn3a KoNeOaHWi B HETMHEHHBIX LIETISX.

Henunelinbie pe30HAHCHBIC YCUITUTENH, YMHO-)KHTEIN U MpeoOpa3oBaren 4acToTel: HenmHeitHoe
yCHUJICHHE U 00J1acTH ero NpuMeHeHus. Pe30HaHCHbIE YCUIIUTEIH, YMHOXKUTENN YacTOThl M IpeodpazoBa-
TEJIU 4acTOThl. BpeMEHHOE M CIEKTpalbHOE NPEICTABIICHNS HANPSHKEHUN U TOKOB B HEJIMHEHHBIX pe30-
HAHCHBIX YCHIIUTEIE, YMHOXKUTEIIE U TpeoOpa3oBaTesie 4aCTOThI.

MoaynsaTopel aMIUIMTYAHBIE, YIJIOBBIE M KBaJpaTypHbIe: AMIUIUTYIAHAs W YIJIOBask MOMAYJISILIMH.
Crioco0b! ocymecTBieHus. X T0CTOMHCTBA M HEIOCTATKU. BpeMeHHOe U CIieKTpaibHOE MPEACTaBICHUS
HanpsKeHUH U TOKOB. [I[pyuHIMIIBI peanu3anuu KBaipaTypHOU MOLYISIIUKA. BEKTOpHBIE quarpaMMel.

JleTekTHpOBaHUE CUTHAJIOB C aMILIUTYJHOM, YIJIOBOM U KBaJAPaTypHOU MOLYISIUUAMU: J[eTeKThpo-
BAHME CUTHAJIOB C aMIUIUTYAHOU, YIJIOBOM U KBaAPaTypHO MOMYJIAIUSIMH.

ABTOrE€HEpaTOphl TapMOHHYECKUX Konebanuit: OmnpenencHue aBToKoneOaTeaTbHON cUCTeMBl. Me-
XaHW3M BO3HMKHOBEHHMS U YCTAHOBJIEHUS KojiebaHuii B aBToreHepatope. CTallmOHApHBIN PEKUM aBTOre-
HepaTopa, 6anaHc ¢a3 u 6anaHc aMITUTYH. MATKUIM 1 )KeCTKUN peKUMBI caMoBO30YKIeHUNH. CXeMbl aB-
TorenepaTopoB. RC-reneparopsl rapMOHUYECKHUX KOJICOaHUH.

3akmouenue: [lepcnekTuBbl pa3BUTHS CPEACTB M METOIOB (POPMHUPOBAHUS U 0OpabOTKH CHrHa-
JIOB.

14.1.5. Bonipochbl Ha caMONOATOTOBKY

Pacyer puznuecknx xapakTepUCTUK CUTHAIIOB

Ornpezenenrne BpeMEHHBIX M CTIEKTPAIBHBIX XapaKTEPUCTUK IMEPUOIUYECKUX CUTHATIOB

OrnpezeneHre CeKTPaIbHBIX XapaKTEPUCTUK HEMEPUOIUYECKUX CUTHAIOB. TE€OpeMbI O CIIEKTpax

[IpakThka MpPUMEHEHHUS] YACTOTHOIO U OMEPATOPHOIO0 METOJOB ISl pacueTa MPOXOKICHUSI CUTHA-
JIOB Yepe3 JIMHENHBIE MIEKTPUUYECKUE LIETTH

Pacder criekTpanbHBIX XapaKTEPUCTUK MOIYIMPOBAHHBIX CUTHAJIOB

AnnpokcuManus BOJIbTAMIIEPHBIX XapaKTEPUCTUK HETUHEHHBIX 3JIEMEHTOB

Pacder cniektpa Toka Ha BBIXO/I€ HEIMHEMHOMN LEMU METOJIOM YIJIa OTCEUKH

Pacuer criekTpa Toka Ha BBIXOJIC HETMHEWHOM 1T METOJIOM TPUTOHOMETPUIECKUX (POPMYIT KpaT-
HOT'O apryMeHTa

Pacuer kone6arenbHBIX, MOTYISIIMOHHBIX U IETEKTOPHBIX XapaKTEPUCTHK

14.1.6. Tembl 1a00paTOpHBIX padoT
Tembl 1abopaTopHbIX padoT (3 cemecTp):
[IpakTuka anmapaTypHOro aHajiu3a CUTHAJIOB BO BPEMEHHOM M 4aCTOTHOM 00JacTsIX
HccnenoBanue CeKTPOB YIPABISIOUINX CUTHAJIOB
[TpoxoxkieHHE YIPABISIOMINX CUTHAJIOB Y€pe3 JIMHENHbBIE LEH
Tembl 1abopaTopHBIX padoT (4 cemecTp):
HccnenoBanre HENMMHENHOTO YCUIIUTEIA U YMHOXKHUTEIS YaCTOThI
AMIUTUTYIHBINA MOIYJIATOP
HccnenoBanne NeTeKTUPOBAHUS aMILTUTYIHO-MOIYJIMPOBAHHBIX KOJIeOaHUI

14.1.7. 3auér

1. ChopmynupoBaTh OCHOBHBIE WJIEU TPECTABICHUS CUTHAIA 0000IMEHHBIM psiioM Dypre (CyTh
CPEIHEKBAIPATUIECKOTO MPUOIMKEHHSI, 3a4eM HYKEH OpPTOTOHAIBHBIN 0a3uc, 3a4eM MOJHBIN 0a3uc, yHH-
BepcajbHas pacueTHas Gopmyna).

2. Tlpssimoe u oOpatHoe mpeodOpazoBaHuss Dypbe (PU3NYECKUN CMBICI, Pa3MEPHOCTh, TPAHUIIBI
MIPUMEHUMOCTH, CBS3h C KOMILJIEKCHBIM psiioM Dypre).

3. Ipocretimme o6oOIeHHBIE (QYHKIMH, UX CBOWCTBA, CBS3b MEXIYy HHUMH BO BPEMEHHOW U Ya-
CTOTHOM 00JacTH.

4. JluHaMUYeCcKrue MOJIETH CUTHAIOB (T€OMETpUYECKas MHTEPIPETAIs, HHTETPaIbHbIE TPECTaB-
JICHUS M CBSI3b MKy HUMH).
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5. Teopemsl 0 crieKTpax: U3MeHeHue Macurada u augdepeHupoBanre (BO BpeMEHHOM U 4acTOT-
HO¥ o0macTn).

6. TeopeMbI 0 CIIEKTpax: CIBUT U MIEPEMHOXKEHHE (BO BpPEMEHHOM U YaCTOTHOM 00JIaCTH).

7. TeopeMbl O CIIEKTpax: CBEPTKa U MHTETPUPOBaHUE (BO BPEMEHHOW M YaCTOTHOM 00acTn).

8. Ilpsimoe u obpaTtHOE mpeodpazoBanus Jlamnaca (chopMynMpoBaTh OCHOBHBIE HJIEH: TIEPEXO OT
npeoOpazoBanuii Dypre, P-110CKOCTh M CMBICT KOMIUIEKCHOM 4acTOThl P, mHTEerpansHas Gopmyna Komm
U €€ IPUMEHEHHUE).

9. CpaBHUTENBHBINA aHANN3 TIpeoOpazoBanuii dypbe u npeodpazopanmii Jlamnaca (naTerpansr Oy-
pbe u Jlannaca, rpaHUIIBI IPUMEHUMOCTH, B3aUMHBIN MIEPEXO]] OT OJHOIO K APYTOMY).

10. YacToTHBIE U BPEMEHHbBIEC XapaKTEPUCTUKU JIMHEHUHBIX LIETIEH U CBSI3b MEXAY HUMU BO BPEMEH -
HOW U 9YaCTOTHOM 00JIacTH.

11. BoznelicTBrue mepuoAMYeCKUX CUTHAJIOB HA JIMHEWHBIE 11end. (MeTo1 KOMIUIEKCHBIX aMIUTUTY/T
U €ro NpUMEHEHHE IJI1 pacyera MEpUOJUYECKHX CUTHAJIOB Ha BBIXOJE Y3KOMOJIOCHBIX M IIHMPOKONO-
JIOCHBIX JIMHEHHBIX TIeTeH).

12. Bo3zelicTBHE HENEPUOANYECKUX CUTHAJIOB Ha JIMHEWHbIE nend. (OnepaTopHbIi METOA pacueTa
otkiinka. CyTb MeToia, TOCTOMHCTBA, HEAOCTATKH ).

13. Bo3geiicTBUE HENEPUOAMYECKUX CUTHAJIOB HA JIMHEHHBbIE Ienu. (BPEMEHHbBIE METObI
aHanuza ,uHrerpani /{roamens, UHTErpai CBEpTKU; CyTh METOAOB, JOCTOMHCTBA, HEIOCTATKH).

14. CpaBHHUTEIBHBINA aHAINU3 PA3TMYHBIX METOJOB pacyeTa OTKJIMKA HA BHIXOJC JTUHEHHBIX Lenei
(omepaTOpHOTO METOAA U METOIOB BPEMEHHOT'O MHTETPUPOBAHUS ).

15. ToHanbpHas aMIUIUTYIHAS. MOIYJIALUS (OCHOBHBIE mapameTpbl: M, Pcp, Po, Pmax, Pmin, mmpu-
Ha criekTpa). BpeMeHHoe, criekTpanbHOE U BEKTOPHOE MPEICTaBICHHUS.

16. AMIIIUTYAHO-UMITYJICHO-MOYIMPOBaHHbBIE CUTHAJIBI M UX CIEKTPBI.

17. CpaBHutenbHbIi aHanmu3 AM curnanoB 1 AVM curHanoB Bo BpEMEHHOM M 4aCTOTHOM o0a-
CTH.

18. CpaBHuTenbHbIN aHann3 AM curHanoB u BM curaasoB Bo BpeMEHHOM M 4aCTOTHOM 00J1acTH.

19. TonanbHas yacToTHAsE MOAYJISILUA (OCHOBHBIE MAapaMEeTPhl: UHIEKC, I€BUAIUS, IIIUPUHA CIIEK-
Tpa). BpemenHoe, criekTpaibHOE, BEKTOPHOE MPECTaBICHUS TpH M<<1.

20. TonanbHas ¢a3oBas MOAYISIMSA (OCHOBHBIE MapaMeTphl: MHICKC, ACBHAIUS, IIMPHHA CIICK-
Tpa). BpemeHHOE ,CTIEKTpAIbHOE W BEKTOPHOE MPEACTABICHUS TpH M<<1.

21. CmemanHas Moayasiuus (aMILUIMTYyAHAs U yrioBas). BpemeHHoe, CieKTpalbHOE U BEKTOPHOE
MIPEJICTaBICHHUS.

22. Tlonsarue (uzmueckoil ormbaroieil, MTHOBEHHONW YacTOTHI M TMOJHON (has3bl Y3KOIMOJIOCHOTO
nponecca. [Ipeacrapienre y3k0noJIoCHOTO Mpoiecca B KOMIUIEKCHOW MIIOCKOCTH. [ToHsATHE KOMIUIEKCHON
orubaromIe.

23. Onenka ¢uznueckor orudaromiei, MrHOBEHHON 4acTOTHI U TIOJHOM (Pa3bl ¢ MOMOIIBIO TIPE0O-
paszoBanuii [ mnbOepra.

24. AHanWTHYECKUW CUTHAJ M €ro CBOMCTBAa BO BPEMEHHOW M YaCTOTHOW 00JacTH (aHaIUTHYEC-
CKUH CUTHAJI — KOMIUIEKCHAs MOJIETb Y3KOMOJIOCHOTO CUTHAJA, ONpeeTIeHHas ¢ MIOMOIIBIO MpeodpazoBa-
Huii ['ms6epra).

25. Ananu3 u30UpaTeNnbHBIX IeNel (aMIUTUTYIHO-9YaCTOTHAS U UMITYJIbCHASI XapaKTEPUCTHKU U3-
OWpaTeIbHBIX TEnei).

26. HuzkoyacTOTHBIA SKBUBAJEHT W30MpATEIbHBIX Ienel (MOTrpelHoCTh MPUOIMKEHUS, aM-
IUIMTYJHO-4aCTOTHAS U UMITYJIbCHAsI XapaKTEPUCTUKN),

27. CpaBHHUTENbHBIM aHATU3 M30MPATENbHON e M €ro HU3KOYaCTOTHOTO SKBHMBAJIeHTA (CpaB-
HUTh aMIUTUTYJAHO-YAaCTOTHBIE XapaKTEePUCTUKU, UMIYIbCHbIE XapaKTEPUCTHKU U IepelaTovHble (PyHK-
LUN).

28. IIpubmmkeHHBIN BpEMEHHON METOJ aHaln3a (METOJ OruOaromeii) MpOXOKICHHs Y3KOMOI0C-
HOTO CHTHaJIa uyepe3 U30upaTenbHyIo HEb.

29. ITpubmmKeHHBIN ONEepaTOPHBIM METOJ aHAJIN3a MPOXOXKIICHUS Y3KOITOJIOCHOTO CHUTHAIA Yepes
U30MpaTeIbHYIO 1ICTIb.

30. KoppensiuoHHBIH aHaIu3 JEeTEPMUHUPOBAHHBIX CHUTHAJIOB (aBTOKOppESAIMOHHAS (DYHKIIHS,
HSHEPreTUYECKUI CIEKTP U UX CBOMCTBA).

31. KoppensimoHHbIid aHAIU3 AETEPMUHUPOBAHHBIX CUTHAJIOB (B3aMMHAasi KOppesiinoHHas PyHK-
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1IUsl, €€ CBOMCTBA).

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC

C napyueHusMu
paboThl, BOIIPOCHI K 3a4eTy,

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciryxa IIpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa
3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anrmapara 3a4yery
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHbIE [IpenmyIiecTBEHHO POBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJIS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT NMPOBEPKU

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

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

- B IleyaTtHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00ydaromuxcs MperycMaTpuBaeTcs JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 I ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEOOXOMUMOCTH AT JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IIpOLIe-

CornacosaHa Ha noprane Ne 37161 21



Jypa OLIEHUBAHUS PE3YILTATOB O0YUICHHSI MOXKET POBOIUTHCS B HECKOIBKO 3TAIIOB.
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