MHUHOBPHAYKU POCCHUH
(denepanbHOe rocy1apcTBEHHOE OIOKETHOE 00pa30oBaTe/ibHOE YUpeKIeHne
BBICIIIETO 00pa30BaHUs

«Huxeropoackuii rocyapcTBeHHbIN TeXHUYECKUI YHUBEPCUTET
uM. P.E. AnekceeBa» (HI'TY)

Y4eOHO-HAYUYHBIA HHCTUTYT PAAMOIIEKTPOHUKN U MHGOOPMAIIMOHHBIX
texuosioruii (MPUT)

[IOKyMEHT NOANMCaH 371eKTPOHHOM NOAMMCHIO -
&, o JAMPEKTOp MHCTUTYTA.
4 HITY um. P.E. Anekceesa
CepTudmkar 4404fce58923b37224c84b574f8246a2 MHKHHLKOB A.B .
Bnaaeney, MBawkuH EBrenuit FeHHaabesuy
Aeiicteutened ¢ 06.03.23 no 29.05.24
«20» nrona 2023 r.

PABOYASA ITPOTPAMMA JJUCHUIIJIIMHBI
b51.B./1B.2.2 HanpasJasiiomue u koJjedareabHbie cucreMbl CBY
JUIS IOATOTOBKH CHEIMAJINCTOB

CrenmansHocth: 11.05.01 PaguosnekTpoHHBIE CUCTEMBI M KOMIUIEKCHI
Crienmanu3anust: PaguonokannoHHble CUCTEMBI U KOMIUIEKCHI

®opma 00yueHHs: ouHas

['ox Hawaya moaroroBku: 2022
Beimyckatomas kapeapa: MPC
Kadenpa-pazpadborunk: ®TOC

O60bem muciurumasl - 108 yacos/3 3.e.
[TpoMexxyTouHast aTTecTalus: SK3aMeH

Pa3zpaboTunku: Paesckas 10.B., k.T.H., 101IeHT

Hwxnnii Hosropon

2023



Pabouas mporpamma TUCIUIUIMHEI pa3paboTaHa B COOTBETCTBUH ¢ DenepalibHBIM TOCYAapCTBEH-
HBIM 00pa30BaTeIbHBIM CTaHAapTOM Bhiciiero oopazoBanus (PI'OC BO 3++) mo cnernuanbHOCTH
11.05.01 PannosieKTpOHHBIE CUCTEMBI U KOMILUIEKCHI, yTBEepKAeHHOTO npukazom MUHOBPHAY-
K1 POCCHUU ot 09 despans 2018 r. Ne 94 na ocHoBaHMM y4yeOHOro miana mpunsroro YMC
HI'TY, nmporokoxn ot 13.04.2023 1. Ne 17.

Pabouast mporpamma onobpena Ha 3acemanuu kadeapsl «®TOC» mpotokon ot 01 umrons 2023 r.
Ne 35.

3aB. kadenpoii a1.¢.-M.H., mpodeccop, Paesckuit A.C.

IIporpamma peKOMEHIOBAHA K YTBEPXKICHUIO ydeHbIM coBeToM uHcTuTyra MPUT, mpotokoin or
20 urons 2023 r. Ne 6.

Pabouas nporpamma 3apeructpupoana B YMYVY, peructpaunonnsiii  Ne 11.05.01-P-56 .
Hauvansauk MO

3aBemyromias otaenom komiuiekroBanus HTh H.N. Kabanuna

(noonucs)



OraaBJjenue

OTTIABIIEHUE ..ot e et e et s e ee e s e e s s ee e eee e ene e s 3
1. HEJIM Y 3AJTAYM OCBOEHUST JUCHMIIIIMHDL ..........oovoooveoieeeoeeeeeeee oo 4
1.1. LIEJTb OCBOEHUST UCLIUTIIIIIHD ... eee e 4
1.2. 3AJJAUM OCBOEHU ST AUCITUTIITAHBL (MOIIYTIST) ..o 4
2. MECTO JUCLHUIJINHBI B CTPYKTYPE OBPA3OBATEJBLHOI NPOTPAMMUDI ......................... 4
3. KOMIETEHIIUA OBYYAIOILETOCSI, ®OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHUSI JUC-
LL L) 07050 (OO 4
4. CTPYKTYPA W COAEPIKAHUE JUCHUIITHHDB ............cooovooirriciiieeneensssssssosseesssssssesssesssssssoeen 8
4.1. PACOPEJEJIEHUE TPYJOEMKOCTH JUCLIMTIIVHBI ITO BUJIAM PABOT I10 CEMECTPAM ....8
4.2. COJEP)KAHUE JUCLUIUINHBL, CTPYKTYPUPOBAHHOE ITO TEMAM ..o 11
5. TEKYIIMII KOHTPOJIb YCIEBAEMOCTH U IMMPOMEXYTOYHASI ATTECTALIUSI IO UTO-
TAM OCBOEHUST JUCHMIIIIMHDBI ..........ooovoiivvoeeeoeeeeeeeeeeeeeee e ees e ess e 15
6. VYYAEBHO-METOUYECKOE OBECHEUYEHUE JUCIUATIIMHBI .............oovvoovveeeeeeeeeeecesereeeeereeeenens 18
6.1. VAEBHASI JIUTEPATYPA, [IEYATHBIE U3JIAHUS BUBJIMOTEYHOT'O ®OHJIA ..o 18
6.2. CIIPABOUYHO-BUBJIMOT PAOUUECKAS JTATEPATYPA ..o 18
6.3. METOJIMYECKUE YKA3AHUS, PEKOMEH/IALIMN U IPYTUE MATEPUAJIBI K 3AHSITUSIM ... 19
7. AHOOPMALIMOHHOE OBECIEYEHUE JUCHMILIMHBI ............oovvveeerreee e 19
7.1. IEPEYEHDb PECYPCOB MH®OPMALIMOHHO-TEJEKOMMYHUKAIIMOHHOUW CETU «AHTEP-
HET», HEOBXOIUMbIX JIJIS1 OCBOEHU ST AUCLIUTIIAHBL (MOIYJIST) .o 19
7.2. IEPEYEHb ITIPOTPAMMHOI'O OBECIIEYEHUS Y MHOOPMALIMOHHBIX CIIPABOUHBIX CH-
[ 1 =) Y SO 20
8. OBPA30OBATEJIbHBIE PECYPCBI AJ1S1 HHBAJTUJAOB U JIULLC OB3 ........ccovvveoeeeeeeeeeseeeeeeeeeeeennns 20
9. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHUE, HEOBXOJUMOE JJI51 OCYIECTB.JIE-
HUSI OBPA3OBATEJILHOT'O MPOIECCA MO JUCIUIIIMHE ........oooooovvoeeeeoeeeeeeeeeeeeeeeeeeeeseseeeeeeas 20
10. METOJUYECKUE PEKOMEHJALMYU OBYYAIOIUMCSI IO OCBOEHUIO JUCHUILIMHBI
.................................................................................................................................................................................. 21
10.1. OBUIME METOJAUYECKUE PEKOMEHJIALIMU JIJIS1 OBYUYAIOILIUXCS 110 OCBOEHUIO JIUC-
LIATUTMHBL, OBPA30BATEJIBHBIE TEXHOJIOTTIT ... 21
10.2. METOJIMYECKUE YKA3SAHUS JUTST 3AHSITAN JIEKLMOHHOTO THUTIA ..o 22
10.3. METOJJUYECKUE YKA3AHUS 10 OCBOEHUIO AUCLIUITJIMHBI HA JIABOPATOPHBIX PABO-
TAX oottt ettt 22
10.4. METOAUYECKUE YKA3AHUSI IO CAMOCTOSITEJILHOM PABOTE OBYUAIOLIUXCSI 22
11. OLLEHOYHBIE CPEJCTBA /1151 KOHTPOJIS1 OCBOEHUSI JUCLUILIUAHBI ..............oovveee..... 23
11.1. TUTIOBBIE BOIIPOCHI JJISA IABOPATOPHBIX PABOT ...oovvccccevrrsccovesssssovenssssoveesssonensse 23
11.2. TUTIOBBIE BOITPOCHI JJISI [IPOMEXY TOUHOM ATTECTALIAM .....covovscccvveesscveesscvenene 23
11.3. TUTIOBBIE 3ATAHUS JUUISI TIPOMEXKY TOUHOM ATTECTALIAN ... 23



1. IEJIM ¥ 3AJJAYY OCBOEHUS U CIIATIIAHBI

1.1. Heabio ocBOeHHSI AUCHUILIMHBI SIBJSIIOTCHA YIIIYOJICHHE 3HAHUN B O0JAaCTH TEOPHH
JNEKTPOMArHUTHOTO TIONS W (QOpMHUpOBaHWE HEOOXOMUMBIX KOMIICTEHIIMN JJisi OBJAJCHUS
HaBBIKAMU TIPOBEJCHHS aHalW3a (PHU3MUYECKUX TPOILECCOB, MPOUCXOASIIMX B Pa3IAYHBIX
HAMpPaBIIAIOIINX cucTeMax, ycrpoiictBax CBY, oHOPOIHBIX M HEOTHOPOIHBIX CpeaX; HaBBIKAMH
MPOBEJICHUSI OKCIICPUMEHTAIBHBIX HWCCIEJIOBAHUIA JJIEKTPOMArHUTHBIX TIIOJIGH B Pa3IMYHBIX
HAIMPAaBIIIOIINX CTPYKTYpaxX U pe30HATOpaX.

1.2. 3agauyu ocBOeHMsI TUCHUILIHHBI (MOTYJINA):

OCHOBHBIMU 337JauaMy U3Y4EHUS AUCLMILINHBI SBIISIOTCS

— (popMupoBaHue y CTYJEHTOB 3HAHUH, HABBIKOB U YMEHHI, MO3BOJISIONIUX BBISABIATH €CTE-
CTBEHHO-HAY4YHYIO CYIIHOCTbH MPOOJIEM, BOZHUKAIOIINX B X0/I€ MPO(eCCHOHAIBHON IS TeTbHOCTH;

— (popmupoBaHUE y CTYIEHTOB 3HAHUH, HABBIKOB U YMEHH, MO3BOJISIFOIIIMX IPUBJIEKATD IS
WX pEIICHUs COOTBETCTBYIOIINI (PU3MKO-MAaTeMaTHUECKHI amnmapar;

— (hopMHpOBaHME y CTYICHTOB HaBBIKOB aHAJIN3a AJIEKTPOJINHAMUYECKUX 33/1a4;

— (hopmupoBaHHE y CTYACHTOB YMEHHUS MPOBOJUTH CAMOCTOATEIbHBIA aHAINU3 (U3HUECKUX
MIPOLECCOB, MPOUCXOIAIIMX B PA3IUYHBIX HANPABISAIOUIUX CUCTEMAaX, YCTPOMCTBAX CBEPXBBICOKUX
4acTOT, B OAHOPOJHBIX U HEOJJHOPOJAHBIX CPENAX U HA €CTECTBEHHBIX PaJuOTpacCcax.

— O3HAKOMJICHHE C M3MEpPUTEIbHOM ammaparypoll M METOJAMH IPOBEIECHUS IKCIIEPUMEH-
TAJIBHBIX HMCCIEJOBAaHUM IEKTPOMArHUTHBIX IOJIEW B Pa3JIMYHBIX HANPABISIOMIMX CTPYKTypax H
pe3oHaTopax.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

VYuyebHast aucrumiuHa (Monyns) «Hampasnstomue u kojebatenbHble cucteMbl CBU»
BKJIFOUCHA B MEPEYCeHb BApHATUBHON YacTh AucuuiuivH (GopMmupyemoil yyacTHUKamMu 0Opa3oBa-
TEJBHBIX OTHOIICHUIT) MO BBIOOPY (3alpocy CTYACHTOB), HANPABICHHBIN Ha YriayOJeHHE YPOBHS
OocBOeHUs KoMmreTeHIui. JlucnumuinHaa peanusyercs B cooTBeTcTBUM ¢ TpedboBanusmMu OI'OC, OI1
BO n VIIL

JucnumimHa OGasupyercss Ha cheayroomux aucuumiuHax: «®dusukay, «MaTtemaThkay,
«DNEeKTPOJIMHAMHKA U PACTIPOCTPAHEHUE PATUOBOIIHY.

Hucnunnuna «Hampasnsronue u konebatenpHbie cucteMbl CBU» siBisieTcsi ocHOBOIOMA-
raromen A u3ydeHus cleqyromux aucuuiinH: «YcrpoiictBa CBY u antensnsl», «Mukposiek-
TpoHHBIe ycTpoiictBa CBU», «MHTerpanshHas CBUY-cxemoTexHuka», «ONTHYECKUE YCTPOWCTBA B
paanoTexHuke», «nekTponHsie CBY u kBaHTOBBIE MPUOOPEI», «ONTOIIEKTPOHHBIE U KBAHTOBBIC
nipudopsr CBU».

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCIIUAITJIMHBI

3.1. IIporecc u3ydeHUss AUCHUTUIMHBI (MOJYJIsl) HAMpaBlieH Ha (OPMHUPOBAHHE DIIEMEHTOB
cnenyromeld nmpodeccrnoHanbHoi kKomrereHmu B cootBeTcTBUU ¢ OITOIT BO mo cnemuansHOCTH
11.03.01 «Paguorexuukay:

[NKC-1 Cnocoben mpoBOAUThL pa3pabOTKy METOOB, AJITOPUTMOB MpUEMa, Tepeaadn u 00-
pabOTKH CHUTHAJIOB, BBIMOJHATH MOJCTUPOBAHUE PATUOIOKAIIMOHHBIX CUCTEM M YCTPOMCTB, OCY-
HIECTBIIATH TECTUPOBAHUE PAJUOAIEKTPOHHBIX KOMILIEKCOB C HCIIOJIb30BAHUEM COBPEMEHHBIX all-
MapaTHBIX U IPOTPAMMHBIX CPEJICTB.

dopMupoBaHUE yKa3aHHBIX KOMIETEHIMI pa3MeleHo B Taduure 1.



Tabmuma 1 - ®opMupoBaHKEe KOMIETESHIIUN UCITUTUTHHAMEI

Haumenosarue CemecTpbl POPMUPOBAHMS KOMIIETEHIUH UCIUIIHHAMU
JUCHUIUINH, (OPMUPYIOLIHX

KOMIICTCHIIUIO

COBMCCTHO

IIKC-1

Dnexmpoounamuxa u pacnpocmpanenue paouo-
80/1H. JlononnumensHule 21a6bl

Hanpaefmmmue U KonebamenbHble CUCHEMBbL
CB4

OcHogwvl komnviomepHozo npoekmuposanusi POC

Cmamucmuueckas meopus paduomexuuqecmx
cucmem

Paouoasmomamuxa

DynkyuonanvbHoe moderuposanue

Paouomexnuueckue cucmemoi

Dnexmponpeobpazosamenvhuvie ycmpoticmea POC

Dnexmponumanue yYCmpoucme cucmem meneKom-
MYHUKAYULL

OcHogbl mexnHuKu paouonpuema

Paouonepeoarowue ycmpoticmea

Lughposas obpabomka cuenanos

Muxposnexmponnvie yempoticmea CBY

Humeepanvnas CBY-cxemomexnuxa

Tenesuoenue u 6udeomexnHura

Lugposas ayouo- u eudeomexnura

Onexmponnvie CBY u keanmoguvle npubopui

Onmooanexmponnbvie u keanmosvie npudbopsvt CBY

JlabopamopHulii npakmuxym no NpOeKmupoSaHuio
UHME2PUPOBAHHBIX MOOYJell YUu@poeol obpabomku
CUsHAaN08

Lughposvie npoyeccopuvl u 0bpabomxa cucHano8

Ilpoepammuvie cpedcmea yugposoi obpabomxu
CUSHAN08

Cospemennbie Mamemamuyeckue memoovl 0opa-
OOMKU CUSHATIO8

Ocnosbl meopuu paduwzoxauuouﬂblx cucmem u

KOMNJIEKCO8
OcHogbl meopuu paouoHABULAYUOHHBIX CUCEM U
KOMNJIEKCO8
OcHogbl  meopuu  paduocucmem U KOMNIEKCO
ynpasneHus

Cemesvble uH¢OpMaHMOHHbl@ mexrnojiocuu

OcHogbl meopuu paouocucmem nepeoadu UHGop-
Mayuu

OcHogbl meopuu cucmem U KOMNWIEKCO8 pPAOUO-
91eKMPOHHOU 60PbOBI




3.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy'leH]/lﬂ Mo TUCHUIIJIMHE, COOTHECCHHBIX C IVIAHUPYEMBIMHU pe3yJibTaTaMi 0CBOCHUHA OIL

Tabnumna 2 - [lepeuens IaHUPyEMbIX Pe3yIbTATOB 00YUEHHUS 110 AUCHUIIINHE, COOTHECEHHBIX C IUTAHUPYEMBIMH PE3yJIbTaTaMU OCBOCHUS

KO}I U HAUMCHOBAaHUC

KOII U HAMUMCHOBAHHEC

OueHoYHBIE CPECTBA

KOMITCTeHIHH HHIHKATOPA T0CTHIKE- I[nanupyembie pe3ybTaThl 00y4eHHUS MO THCIUTIIHHE Texyuiero IpomexyTouHoii
HHSI KOMIIETEeHIIHH KOHTPOJIS aTTecTaluu
[TIKC-1. Cnocob6en mpoBo- | UTIKC-1.1.  Pazpaba- | 3HaThb: Otuetsl 1O 1abopa- | Bompock! it ycTHO-
JUTh pa3paboTKy METO- | THIBA€T METOABI U all- | — METOABI HCIOJIb30- TOPHBIM paboTaM ro cobecemoBaHUs:
JIOB, aJITOPUTMOB MpHEMa, | TOPUTMBI MOJEIUPOBA- | BaHUA OCHOBHBIX OmeTs
mepenadyd M 00pabOTKM | HUA TIPOIIECCOB B pa- | ypaBHEHMI 3JIEKTPO-
CHTHAJIOB, BBIMOJIHATh | JHO3JCKTPOHUKE, pa- | MArHUTHOTO HoJIA

MOJICIIUPOBAHHE PAIHOIIO-
KallHOHHBIX ~ CHCTEM W
YCTPOUCTB, OCYIIECTBIIATh
TECTHPOBAaHUE PATHOAIICK-
TPOHHBIX KOMIIJIEKCOB C
HCITIOJIb30BaHUEM  COBpe-
MCHHBIX ammnapaTHbIX U
MPOTPAMMHBIX CPEJICTB.

TUOTEXHUYECKUX  CH-
CTeMax U yCTPOMCTBaX,
BJIaJICET TEXHOJIOTUEH
aBTOMaTH4YeCKOi obpa-
60TKM MHDOPMALIUH.

Ipu pacderax Ipo-
CTCUIINX  CTPYKTYp
IUIL U3ITYYICHUS DIICK-
TPOMArHUTHBIX BOJIH;
— YCJIOBHS pacrpo-
CTpaHEeHUs panuo-
BOJH B pa3jIH4YHbBIX
cperax;

— OCHOBHBEIC THIIBI
PE30HATOPOB, MPHUMeE-
HSEMBIX B TEXHHKE
MUJUTAMETPOBOTO |
CyOMIJUTIMETPOBOTO
Mara3oHoB, UX Xa-
PAKTEpUCTHKH;

— OCHOBHBIC THIIBI
JIMHAN repeaauu,
MIPUMEHSEMBIX B TEX-
HUKE MIJUIAMETPOBO-
ro W CyOMMWIINMET-
POBOTO  HAIMA30HOB,
HX XapaKTEPUCTUKH;
—OCHOBBI TCOPUH JIH-
(bpakiuu  AJIEKTpO-
MarHUTHBIX BOJTH;

— 0COOEHHOCTH pac-




MIPOCTPAHCHUA JJICK-

TPOMAarHUTHBIX  IIO-
Jel B pa3iIUyHBIX
JIMHUSIX nepenadn

SHEPTHH U B pa3ind-
HBIX cpelax.

HIIKC-1.3. TIpoBoaut
aHanu3 M CHUHTE3 pa-
JIUOSJIEKTPOHHBIX  CHU-
CT€M,  ONTUMM3ALIUIO
PaInoIOKaMOHHBIX
CHCTEM H KOMIIIEKCOB
A OTHENLHBIX €€ IIOJ-
CHCTEM.

YMerh:

— TIPOBOJAWTH aHAJM3
¢du3nyeckux mporec-
COB, MIPOUCXOIAIINX B
pPa3IUYHBIX  JIMHUAX
nepenay, pe3oHaTo-
pax ¥ ycTpoiicTBax
CBY, B 0IHOPOAHBIX
u HEOTHOPOIHBIX
cpenax.

Baagers:

— HaBBIKAMH MPOBE-
JICHUs U3MEpeHUH U
pacueToB (B TOM
qyciae C MOMOIIBIO
OBM) xapakrtepu-
CTHK BOJH pa3iIud-
HBIX JIMHUHI nepena-
Yl U PE30HATOPOB
MUIIMAMETPOBOIO U
CyOMMIIITIMETPOBOTO
JINana3oHOB BOJIH.

Ot4eTsl TIO J1abopa-
TOPHBIM paboTam

Bompocs! s ycTHO-
ro cobeceqoBaHMUsA:
OuIIeThI




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1. PacnpenejieHue TPYAOEMKOCTH JUCIUILIMHBI 10 BUJIaM padoT Mo ceMmecTpam

OO6mast Tpyao€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3ad.ea. uiam 108 ywacos, pacmpenerne-
HHE YacoB 110 BHIaM pabOT U CeMEeCTpaM MpeICTaBiIeHO B Tabmuie 3.

Ta6muma 3 — Pacnipenenenne Tpy10€MKOCTH TUCIUIIIMHBI 10 BUJIaM padoT MO CEMECTpam

TpynoémkocTs B yac

Bup y4eoHoii padoThl Bceero B T1.4. mo cemecTpam
qac. 5cem | \ \

@opMaT U3yyeHHUs TMCHUTLIMHBI OYHas
OO0mas TpyA0éMKOCTb AUCIUIUINHBI 10 108 108
y4eOHOMY TUIaHY
1. KonrakTHas pa6ora: 36 36
1.1. AynutopHasi paboTa, B TOM 4ucJie: 34 34
3aHATU JeKuoHHoro tuna (JI) 17 17
3aHATUS ceMuHapckoro tuna (I13-cemunapsl,
NPaKTUYCCKHE. 3aHSITHUS U JIp.) B B
naboparopusie pabots (JIP) 17 17
1.2.BHeayaiuTopHas, B TOM YucJIe 6 6
TEKYLIU KOHTPOJb, KOHCYJIbTALMU IO JUCIHU- 6 6
TUTHHE
KOHTaKTHasi paboTa Ha MPOMEXKYTOYHOM KOHTpO-
ae (KPA)
2. CamocTrosiTesbHas padora (CPC): 32 32
KOHTpOJIbHas paboTa
CaMOCTOSITENIbHOE HM3yYeHHE DPa3J/IeoB, CaMOIOJ-
roToBKa (mpopaboTKa U MOBTOPEHHE JIEKIIMOHHOTO
MaTepuajia M Marepuana y4eOHMKOB M y4yeOHBIX| 32 32
oCcOOMi, MOArOTOBKA K JIa0OPAaTOPHBIM U MPAKTHU-
YECKUM 3aHSATHSIM)
IlonroroBka K 3k3aMeHy (KOHTPOJIb) 36 36




4.2. Coaep:kanue AUCUUILTUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuma 4.1 - ConepkaHue AUCIUILTAHBI, CTPYKTYPUPOBAHHOE 110 TEMaM

HFSS

[6.1.1], [6.1.2],
[6.1.3], [6.1.4],

IInanupyemsbie Buabl yueOHoii padoTsl
KonrakTHas padora
(KOHTpoOJIMpYyeMBbIe) p = HauMeHoBaHHUE
- S
PE3yJALTATLI 0CBOE o ) ZE . HCMOJIb3yeMbIX HaumeHnoBanue
HUS: S 28 =g |58 8
: g =g 25 |s T AKTUBHBIX H pa3pabdoTaHHOrO
xon YK; OIIK; K HaumenoBanue pasaenos, Tem - =", S - | E= Bug CPC
’ ’ = = ZE | S350 HHTEPAKTHBHBIX DJIEKTPOHHOI0 Kypca
S &= =
H HHAHKATOPRI g 29 2% |8 g ?3 00pa3oBaTeJbHbIX (TPyZIOEMKOCTH B 9acax)
JOCTHKEHU A 5 s S |=8% .
N = ® B8 23 |28 TEeXHOJIOTHif
KOMIICTeHIMH = = O &
5 CEMECTP
T[IKC-1 Pasnen 1. Hampasnsiemble 3J€KTpPOMarHUTHBIE BOJHBI 1. InarHocTryeckuit Koncnexr nexmui
HIIKC-1.1 Tema 1.1. Bonubl B IPAMOYTolib- 0€30LEHOYHBII KOHTPOIIb,
HIIKC-1.3 HOM BOJIHOBOJIe. OCHOBHasi BOJIHA JIy4Ile B3aUMOKOHTPOJIb;
W BOJIHBI BBICIIUX THIIOB, CTPYKTY-
pBI OJIEH. 2. Pa3HOypOBHEBbIE Kaue-
Tema 1.2. BoiHBI B KpYyIJIOM BOJI- CTBEHHBIE, PACUETHBIE,
HOBOJle. OCHOBHAsI BOJTHA M BOJIHBI rpaduueckue 3aJaHusl.
BBICIIHX THITOB, CTPYKTYPBI IMOJICH.
ITonroroska K
nmabopaTopHOH
JladopaTopHasi padora Nel. parop
U3ydenue CBOMCTB MPAMOYTOJIBHO padote,  manmca-
ro quK JIOTO BOHHOIIB)O ogr 4 Hme oraera
pyT. s [6.1.1], [6.1.2],
[6.1.3], [6.1.4],
[6.2.2]
[ToaroroBka K
JlaGopaTtopHas pabora Ned4. Mo- nabopaTopHOU
JIeITUPOBaHKE BOJIHOBEYIIIUX 5 pabote, Hammca-
ctpykryp CBY-nuamnasona B CAIIP HHUE OTYETa




IInanupyemsbie

Buabl yue6Hoii padoThl

KonrakTHas padora
(koHTpOIHpYeMble) P % e HaumenoBanue
- =]
pe3yJIbTaThI 0CBOE o ) g, ZE o HCIOJIb3YeMbBIX HaumeHnoBanue
. 2 9 &
HHSA: g g 2 g SR AKTHBHBIX U pa3paGoTaHHOTO
ko1 VK; OIK; K HaunmeHnoBaHnme pa3aesioB, TeM - =" S - B2 Buxg CPC
> ’ = g 3 ZE 8350 HHTEPAKTHBHBIX DJIeKTPOHHOTO Kypca
S &= =
W UHIUKATOPBI = 28 g & 9 g ?_‘j 00pa3oBaTeIbHBIX (TpyOEMKOCTh B Hacax)
JMOCTHIKEHUS o) = S = | 587 i
N = ® 2 23 |28 TEeXHOJIOTHif
KOMIICTeHIMH = = O &
[6.2.2]
Tema 1.3. Ilepuoanueckue 3amen-
nAromue  cucTeMbl.  I[IpoctpaH-
CTBCHHBIC TapMOHHKH. OIEKTPO-
MarHUTHBIC BOJIHBI B TpeOCHUYATON
cTpykType. Jucmepcust B rpedeH-
4aTOW CTPYKTYpE.
[ToaroroBka K
nmabopaTopHOH
JlaGopaTopHas paGora Ne3. pabote, Hamuca-
I'pebenuaras 3ameIsIOmas CH- 4 HUE OTYeTa
cTema. [6.1.1], [6.1.2],
[6.1.3], [6.1.4],
[6.2.2]
CamocrosiTesibHasi  padora 1o 6
ocBoenmio 1 pazgena:
KOHTPOJIbHasA padoTa
Hroro no 1 pazpeny -- 13 -- 6
gﬁig 1 Paszen 2. PesoHatops é . I[I/IarHOCTI/ItEe(:KI/IH Koncnekr nexuuii
-1. C€HOYHEI KOHTPOITb
Tema 2.1. OObeMHBIC PE30HATOPHI. C30TICHO OHTPOIIb,
UIIKC-1.3 Jy4Ille B3aMMOKOHTPOJIb;
JI0OpOTHOCTE pEe30HATOPOB.
[ToaroroBka K
4 . 2. Pa3HOypOBHEBbIE Kaue-
nabopaTopHOU
CTBEHHBIE, PACUETHBIE,
pabore, Hamuca-
JlaboparopHas pagora Ne2. O0b- rpaduueckre 3aaaHus;
€MHBIE PE30HATOPHI 4 Hue oracra
. [6.1.1]. [6.1.2], 3. TectupoBanue Ha OH-
[6.1.8], [6.1.4], nlaﬁH-nnaT(ioopMe
[6.2.2]
Tema 2.2. JIUdIeKTpUIECKHE PE30- 2 [Toxaroroska K
HATOPEI. JIEKIHSIM
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IInanupyemsbie Buabl yueOHoii padoThl
(KOHTpOJIMPYyeMBbIe) KonrakTHas padora = . HanMenoBamue
PE3yALTATLI 0CBOE- ) ) ZE . HCIO0JIb3yeMbIX HaumenoBanue
HHS: & 2 2 =g |EE &
: g =g 25 |s T AKTHBHBIX U pa3pabdoTaHHOTO
ko1 VK; OIK; K HaunmeHnoBaHnme pa3aesioB, TeM - 2 5 S ~ | B2 = Buxg CPC
5 5 = E e T E 50 MHTEPAKTHBHBIX DJIEKTPOHHOI'0 Kypca
W HHANKATOPBI = 25 EZ 2858 00pa3oBaTebHBIX (TPyIOEMKOCTB B Hacax)
= ] S S =
TOCTHKEHUS ) S '8 T2 |23 I —
KOMIeTeH Uil = S = & |8 s €XHOTO
= = SIE-7
[6.1.1], [6.1.4],
[6.2.3]
TectupoBanue Ha
CamocrosiTesibHasi padora 1o 4 wiatgopme  MOO-
OCBOEHHIO 2 pa3jea: dle [6.1.1], [6.1.2],
[6.1.3], [6.1.4]
KOHTPOJIbHasi padoTa
HToro nmo 2 pazneny 2 4 -- 4
T[IKC-1 Pasnea 3. KBauonTuueckue JUHUM U PE30HATOPHI 1. InarHoctryeckuit Koncnexr nexmnui
HIIKC-1.1 N CamocrosTrenbHas | 6€30I1eHOUHBIH KOHTPOJIb,
Tema 3.1. MaremaTuueckuii anma- .
HWIIKC-1.3 . npopaboTKa TEMBI | JIy4Ille B3aUMOKOHTPOJIb;
par nuH30BOH nuHHH. CoOOCTBEH- [6.1.1], [6.1.2]
HPIC BOJIHBI JIMH3OBOH JIMHHH. [6.1.3], [6.1.4] 2. PazHOYpOBHEBEIE Kaye-
CaMocTosTeNnbHas | CTBEHHBIE, paCUETHBIE,
npopaboTka TeMbl | TPaQUUECKUE 3aJaHUS;
Tema 3.2. 3epkasibHast TUHHUS. [é) 1p1] [6.1.2] pad
[6.1.3], [6.1.4] 3. TectupoBanue Ha OH-
Tema 3.3. OcHOBHEIE CBOWMCTBa CamocrosiTenpHas | JaiH-TmaTdopme
OTKPBITBIX PE30HATOPOB. JJIEMEH- MpopadOTKa TEMBI
TBI OTKPBITBIX PE30HATOPOB C BO- [6.1.1], [6.1.2],
THYTBIMH 3€pKaaMHu. [6.1.3], [6.1.4]
CamocTrosiTenbHas
Tema 3.4. OTKpBITbIE PE30HATOPHI DOPAGOTKA TEMbI
C IWIMHIPWYCCKHMHU 3epKallaMu [é) 1p1] [6.1.2]
SIUTUIITHYECKOTO PO [6. 1'3]’ [6. 1' 4]’
CamocrosiTenbHas
Tema 3.5. OTKpBITBIE pE30HATOPHI npopaboTka TeMbI
C IBYIPaHHBIMH OTPaXKaTEISIMH. [6.1.1], [6.1.2],
[6.1.3], [6.1.4]
CamocTosiTeIbHasi padoTa Mo 6 TectupoBanne Ha
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IInanupyemsbie Buabl yueOHoii padoThl
(koHTpOIHpYeMBbIe) KonrakrHas pabora % 2 HaunmenoBanme
- S
PE3yILTATLI 0CBOE o e, |EE o HCIO0JIb3yeMBIX HanmenoBanmue
HUs: s 2 9 E2 |53 s
g =g 5 | gF AKTHUBHBIX H pa3paGoTaHHOTO
ko1 VK; OIK; K HaunmenoBanue pasjaesios, TeM - =" S - B2 Bup CPC
> ’ = g 3 ZE 8350 HHTEePAKTHBHBIX DJIeKTPOHHOTO Kypca
s =
1 HHAUKATOPBI g 25 E& |gE 5 00pa3oBaTebHBIX (TPyIOEMKOCTB B Hacax)
JAOCTHIKEHUST 3 S S E [S8%° N
N = ® 2 23 |28 TEeXHOJIOTHi
KOMIIeTeHIu i = =° |3 &
0CBOEHUIO 3 pa3jena: wiatgopme  MOO-
dle [6.1.1], [6.1.2],
[6.1.3], [6.1.4]
KOHTPOJIbHasA padoTa
HTtoro mo 3 pa3uery -- -- -- 4
T[IKC-1 Pasnea 4. AHU30TpOMIHBIE CpEAbI 1. InarHoctryeckuit Koncnexr nexmuii
UIIKC-1.1 [ToaroroBka K | 0€301IEHOYHBII KOHTPOJIb,
UIIKC-1.3 Tema 4.1. Kpucramnel u HCKyc- 1 JIEKLIUAM JIyd41lle B3aMMOKOHTPOJIb;
CTBEHHBIE JUIIICKTPHKH. [6.1.2], [6.1.4],
[6.2.1] 2. PazHOYpOBHEBEIE Kaye-
IToaroroBka K | CTBEHHBIE, pacY€THEIE,
Tema 4.2. DIeKTpOMarHUTHHIE 2 JIEKIUSAM rpadM4eCcKue 3a]aHHu;
SIBJICHUSI B (heppUTaX. [6.1.2], [6.1.4],
[6.2.1] 3. TecTupoBaHKeE Ha OH-
Tema 4.3. PacnipocTpaHneHue 3Jek- IToaroroska K | TafH-naTdopme
TPOMArHUTHBIX BOJIH B MOHH3HPO- 5 JEKIUSIM
BAaHHOM ra3e¢ B MPUCYTCTBUH IIO- [6.1.2], [6.1.4],
CTOSIHHOT'O MAarHUTHOTO OIS [6.2.1]
TectupoBanue Ha
CamocrosiTeibHasi paGora 1o 4 wiatrgopme  MOO-
OCBOEHHIO 4 pa3aena: dle [6.1.1], [6.1.2],
[6.1.3], [6.1.4]
KOHTpOJIbHasi padoTa
Hroro no 4 pazgeny 5 _ _ 4
[KC-1 Pa3gex 5. [Iudpakuus 37eKTPOMAarHUTHBIX BOJH 1. lnaraocTuaeckuit Koncnekr nexuuit
UIIKC-1.1 . [MonroroBka K | 0€3011EHOYHBI KOHTPOJIb
Tema 5.1. Ipurnun TrofireHca- a i TpoIIb,
HIIKC-1.3 JICKIHSIM JydIlie B3aHMOKOHTPOJIB;
@penenst U1 37IEKTPOMATHUTHOTO 1
[6.1.2], [6.1.4],
TOJA.
[6.2.1] 2. PazHOYpOBHEBEIE Kaye-
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IInanupyemsbie Buabl yueOHoii padoThl
(KOHTpOJIMPYyeMBbIe) KonrakTHas padora % a HanMenoBamue
PE3yALTATLI 0CBOE- o ) % = o HCIO0JIb3yeMBIX HanmenoBanmue
HuA: e 23 E® |5 3= p
= g 5 | gF AKTHBHBIX U pa3paGoTaHHOTO
ko1 YK; OIK; IIK HaunmeHnoBaHnme pa3aesioB, TeM = = T S S Bupg CPC MHTeDAKTHBHLIX eKTDOHHOID KVDea
= =2 g = EQE P CKTPOHHOI0 Kypc
W UHIUKATOPBI g 28 g & g £0 00pa3oBaTeIbHBIX (TpyOEMKOCTh B Hacax)
JMOCTHIKEHUS o) S & S = | 587 i
N = ® 8 23 | 5'S TEeXHOJIOTHi
KOMIIeTeHIU = = O &
CTBCHHBIC, pACUCTHEIC,
ITonroroska K
Tema 5.2. Iudppakuus Ha OTBep- rpadudecKue 3a1aHus;
CTHH  TPOU3BOIBHOH  (hOPMBL 1 Hg Klu;l M 6.14
[puHIMT JBOHCTBEHHOCTH. {6'2'1}’ [6.1.4], 3. TectupoBaHue Ha OH-
o naH-Tmatgopme
TectupoBanue Ha
CamocrosiTeibHasi  pabdora Mo 4 wiatrgopme  MOo-
0CBOEeHHI0 5 pa3nena: dle [6.1.1], [6.1.2],
[6.1.3], [6.1.4]
KOHTpOJbHasi padoTa
HToro no 5 pazneny 2 -- -- 4
IKC-1 Pa3nen 6. PacnpocTtpaneHue pajgroBOJIH. 1. AnarHoctuyeckuit KoHncnekr nexiuit
HIIKC-1.1 Tema 6.1. Knaccuduxarus paauo- ITogroroBka K | 6€301IEHOYHBIN KOHTPOJIb,
UIIKC-1.3 BOJIH 0 JUAIa3OHy YacTOT U CIO- 5 JIEKLIUAM JIy4lilie B3auMOKOHTPOJIb;
co0y pacrpocTpaHeHusl. [6.1.2], [6.1.4],
[6.2.1] 2. PasHoypoBHeBBbIE Kade-
Tema 6.2. Ilone U30TPONHOrO U [MoaroroBka K | CTBCHHBIC, PACYCTHEIC,
HalpaBJIeHHOTO UW3iy4aresneil B 1 JIEKIUSIM rpaduuecKue 3a/1aHus;
CBOOO/IHOM TIPOCTPAHCTBE. [6.1.2], [6.1.4],
[6.2.1] 3. TectupoBaHue Ha OH-
Tema 6.3. PacnpoctpaHeHue 3em- [Toxaroroska K | 1afH-TIaTpopme
HBIX PaJIMOBOJIH. 1 JICKIHSIM
[6.1.2], [6.1.4],
[6.2.1]
Tema 6.4. Pacmpocrpanenue pa- [ToaroroBka K
JIMOBOJTH B Tporocdepe. 5 JIEKIUSM
[6.1.2], [6.1.4],
[6.2.1]
Tema 6.5. Pacnpocrpanenue pa- 2 [Toaroroska K
JIMOBOJTH B HOHOCHeEpE. JIEKIHSIM
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IInanupyemsbie Buabl yueOHoii padoThl
(KOHTpOJIMPYyeMBbIe) KonrakTHas padora = HanMenoBamue
PE3yALTATLI 0CBOE- ) ., | & E o HCIO0JIb3yeMbIX HaumenoBanue
HUSA: e 23 E2 |53 s
= g 5 | gF AKTHUBHBIX H pa3paGoTaHHOTO
ko1 YK; OIK; IIK HaunmeHnoBaHnme pa3aesioB, TeM - =" S - B2 Bupg CPC
= E 3 ZE 8350 HHTEePAKTHBHBIX DJIeKTPOHHOTO Kypca
W UHIUKATOPBI = = s g & E g ?_‘j 00pa3oBaTeIbHBIX (TpyOEMKOCTh B Hacax)
JAOCTHKeHUS ) S g S |287 TEeXHOJIOTHii
KOMIeTeH Uil = =S| 29 S8
[6.1.2], [6.1.4],
[6.2.1]
TectupoBanue Ha
CamocrosiTesibHasi padora 1o 8 wiatgopme  MOO-
0CBOeHHUIO 6 pa3jiena: dle [6.1.1], [6.1.2],
[6.1.3], [6.1.4]
KOHTPOJIbHasi padoTa
HToro no 6 pazneay 8 -- -- 8
HUTOTI'O 3A 5 CEMECTP 17 17 -- 32
HUTOT'O MO AMCHUIIJIMHE 17 17 -- 32
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U TIPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

JlJis OCyIIEeCTBICHHS TEKYIIETO KOHTPOJISI 3HAHUH 00yJaromuxcsi chOpMyIUPOBAHBI TEO-
pETHYECKHE BOMPOCHI IO TeMaM JIA00OPaTOPHBIX pabOT M MPUMEPHI JOMAIIHUX 3aJaHWi 1 3aja-
HUH 7151 KOHTPOJIBHBIX PadoT.

Taxxke chopMuUpOBaH IMepeueHb BOIPOCOB, BBIHOCHMBIX Ha MPOMEKYTOUHYIO aTTeCTa-
1o B (hopMe IK3aMeHa.

VYKa3aHHBIH KOMIUIEKT OILIGHOYHBIX CPEJICTB SBJIACTCA HEOTHEMJIEMOHM YacThio (oHIa
OIICHOYHBIX CPEJICTB U XpaHUTCs Ha Kadenpe «PU3MKa U TEXHUKA ONTHYECKON CBSI3M».

Onucanue MoKazaTeacii U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMUCAHUE IIKAJ OLICHH-
BaHUs MPHU TEKYIIeM KOHTpoJIe (KOHTPOJIbHBIC HEIETN) M OLICHKA BBIMOJTHEHHS JIA0OPATOPHBIX
paboT mpuBeeHO B TabuIIe 5.

Tabnuma 5 — Onucanue nokazareneil U KpUTeprueB KOHTPOJIS YCIIEBA€MOCTH, OMTMCAHUE IIKAT
OIICHUBAHMSI IIPU TEKYIIEM KOHTPOJIE (KOHTPOJIBHBIC HEICIN) U OIICHKA BBIMTOJTHCHUS
J1a00paTOPHBIX padOT

HIkana KonTpoabsHas Henenst
3auer
OllcHHUBaHHUS
40<R<=50 OTan4Ho
30<R<=40 Xopouio 3a4eT
20<R<=30 Y 10BNETBOPUTEIBHO
0<R<=20 HeynosnerBopurenbHo HE3ayeT

HpI/I MMPOMEIKYTOUHOM KOHTPOJIC YCHICBACMOCTb CTYACHTOB OLICHUBACTCA IIO0 YCTBIPCX-
0ayuIbHOM cucTeMe COTIIUYIHO», «XOPOHIO», KYOAOBJICTBOPUTCIBHO», KHCYAOBJIICTBOPUTCIIEHO ).
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Ta6JII/IHa 6 - KpI/ITepI/II/I OLICHMBAHUIA PE3yjibTaTa O6y‘lCHI/IH IO JUCHUIIJIMHE U IIKaJIa OHCHHUBaHUA

Kona u HanmeHoBa-
HHE KOMIIeTeHIIHH

KOZI U HAMMCHOBAHHUEC MHIH
KaTopa JOCTUKEHUS KOMIIE
TCHIUUA

Kpurtepnu oneHnBanus pe3yjbTaToOB 00y4eHHUs

Ornenka
«HEeYO0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTHUHIOBOM
OLICHKH KOHTPOJISI

OreHka
«yIOBJIETBOPUTEIbHOY /
«3aYTEHO»

60-74%

OT max PeUTUHIOBOM OLIEH-
KH KOHTPOJIS

Ornenka
«xopomo» /
«3a4TEHO
75-89%

OT max peUTHUHIOBOH
OILICHKH KOHTPOJIS

OrneHka
«OTJIHYHO» /
«3a4TEHOY
90-100%

OT max peUTUHIOBOH
OIICHKH KOHTPOJIS

INKC-1. Criocoben
MPOBOJIUTH pa3pa-
00TKY METO/IOB, all-
TOPUTMOB MPUEMa,
nepeaayd u 006padboT-
KU CUTHAJIOB, BBITIOJ-
HATh MOJICTTUPOBAHHUE
PanroIOKalMOHHBIX
CUCTEM U YCTPOICTB,
OCYIIECTBISITH Te-
CTHPOBAaHUE PAHO-
AIIEKTPOHHBIX KOM-
IUIEKCOB C HUCTIOJB30-
BaHHEM COBpPEMEH-
HBIX aMMnapaTHbIX U
MIPOrPaMMHBIX
CPEACTB.

UIIKC-1.1. Pa3zpabateiBaet
METOIbl U aJIFOPUTMBI MO-
JEIUPOBAHUS IPOLECCOB B
PaauOdNEKTPOHUKE, paano-
TEXHUYECKUX CHCTeMax H
YCTpOWCTBaX, BIAJEET TeX-
HOJIOTHEH aBTOMaTUYECKOH
00paboTkK MHGOPMALIUH.

He 3HaeT MeTompl UCITOIB30-
BaHUS OCHOBHBIX YPaBHEHMM
9JIEKTPOMArHUTHOTrO  MOJIA
IpU pacyeTax MNPOCTEUIINX
CTPYKTYp Ui H3IIy4EHHUS
JNEKTPOMArHUTHBIX  BOJIH;
YCJIOBUSL  pacupOCTpaHEHUs
PaAMOBOJIH B  Pa3IUYHBIX
Cpe€lax, OCHOBHBLIC  THIIbI
PE30HATOPOB, MPUMEHSIEMBIX
B TE€XHMKE MHJUIMMETPOBOIO
51 CyOMHIUTHMETPOBOTO
JIMana3oHoB, UX XapaKTepH-
CTHKH, OCHOBHBIC THIIBI JIH-
HUM Tnepenayu, MpUMEHse-
MBIX B TEXHHUKE MHUJUIUMET-
POBOTO M CYOMHIUTUMETPO-
BOIO  JMana3oHOB, UX Xa-
PaKTEPUCTUKH; OCHOBBI TEO-
pun U paKmud - ANEKTPO-
MarHuTHBIX BOJH; OCOOEH-
HOCTH pacnpocTpaHeHus
3JIEKTPOMArHUTHBIX TOJeH B
Pa3IUYHBIX JIMHUSX Tepena-
YU SHEPTUU U B Pa3IUYHBIX
cpenax.

Moxer  chopmymupoBath
METOBI HCIIONb30BaHU
OCHOBHBIX YPaBHEHHH 3IEK-
TPOMArHUTHOTO TIONS NpHU
pacuerax MIPOCTEUIINX
CTPYKTYp IS H3IIy4yeHHs
NIEKTPOMAarHUTHBIX  BOJIH;
YCIIOBUSL PaclpOCTPaHEHUS
PagvoOBOJIH B PAa3JIMYHBIX
Cpe€lax, OCHOBHBLIC THIIbI
PE30HATOPOB, NPUMEHIEMBIX
B TEXHUKE MUJIUMETPOBOrO
u CyOMMIIITIMETPOBOTO
JINaNna3oHOB, UX XapaKTepH-
CTHKH; OCHOBHBIE THUIIBI JIU-
HUN nepejady, INpUMEHse-
MBIX B TEXHUKE MHIIHNMET-
POBOTO M CYOMHIUTUMETPO-
BOIO  JMAla30HOB, HUX Xa-
PaKTEPUCTUKH; OCHOBBI TE€O-
pun  audpakmuKd  3IEKTPO-
MarHuTHBIX BOJIH; OCOOEH-
HOCTHU pacnpocTpaHeHUs
9JIEKTPOMAarHUTHBIX MOJIEH B
pa3NUYHBIX JTUHUAX Nepeaa-
Yy 3HEPTrUU U B Pa3IIHMUHBIX
cpenax, JIoIycKas OINOKH.

Mosker c(hopMyIHPOBATH
METOIbI HUCIOJIb30BaHUA
OCHOBHBIX YpaBHEHHUH 3JI€K-
TPOMarHUTHOI'O IIOJISI TIPH
pacuerax IIPOCTEHIINX
CTPYKTYp OIS U3Iy4YECHHUS
JJIEKTPOMAarHUTHBIX  BOJIH,
YCIOBHS pPacIpOCTPaHEHHUS
pamgvoBOJIH B  Pas’IMYHBIX
Cpelax; OCHOBHBIC THIIbI
pe30HaTOpOB, pHUMEHsC-
MBIX B TEXHHUKE MHJIJIUMET-
pOBOTO U CYOMWIIITHMETpO-

BOIO JIMAIla30HOB, HX Xa-
PaKTEPUCTUKH;  OCHOBHBIE
TANBl  JIMHUM  1epenayu,

MPpUMCHACMBIX B TEXHUKE
MIJUTUMETPOBOTO U CyO-
MUIUTMMETPOBOTO  JTHAIa3o-
HOB, MX XapaKTEpUCTHUKH,
OCHOBBI TEOPHH IU(PPAKINN
JJIEKTPOMAarHUTHBIX  BOJIH;
0COOCHHOCTH  pachpocTpa-
HEHHSI 3JIEKTPOMAarHUTHBIX
ToJIel B Pa3IMYHBIX JIMHHUAX
repeiaun SHEpPTrUM U B pas-
JUYHBIX cpejax, JOIMycKas
HEOOIBIINE HETOYHOCTH.

3HaeT METOMbl HCHOIb30Ba-
HUSL OCHOBHBIX YpaBHEHHH
SJEKTPOMArHUTHOTO  TIOJIA
IIpH pacyeTax MNPOCTEHIINX
CTPYKTYp AT W3Iy4CHHUs
3JIeKTPOMArHUTHBIX  BOJIH;
YCIOBHUsI pacIpOCTPaHEHUS

PaguoOBOIH B  pa3IMYHBIX
Cpeaax; OCHOBHBIC THIIbI
PE30HATOPOB, IpUMEHSsIE-

MBIX B TE€XHHKE MHJUINMET-
pOBOTO M CyOMMIUTIMETPO-

BOro audaria3oHoB, HX Xa-
PAKTCPUCTHUKU, OCHOBHBEIC
THIIbI JIMHUT nepeaadu,

MNPpUMCHACMBIX B TEXHUKE
MIWIIMMETPOBOIO U CyO-
MIJUIMMETPOBOIO  JHAIa30-
HOB, HX XapaKTEpPUCTHUKH,
OCHOBBI TEOPHH IHUPPAKINN
DJICKTPOMArHuTHBIX BOJIH,
0COOCHHOCTH  pacIpocTpa-
HEHHSI 3JIEKTPOMArHUTHBIX
MoJIel B Pa3IMYHBIX JIMHHUAX
repeiaun SHEpPTrUM U B pas-
JUYHBIX cpenax.
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HIIKC-1.3. TIpoBoguT aHa-
M3 U CHUHTE3 PaJHO3JIeK-
TPOHHBIX CHCTEM, ONTHUMH-
3aIHI0  PAIHOIOKAIHOHHBIX
CHCTEM M KOMILUICKCOB U
OTJICJILHBIX €€ TIOJCUCTEM.

He ymeet npoBoauth ananus
(huznIecKux TIPOIIECCOB,
OPOUCXOIAIINX B  pasiIHy-
HBIX JIMHMAX IEpejadd, pe-
30HaTOpax U YCTPOMCTBax
CBY, B OOHOPOIHBIX U He-
OJTHOPOJHBIX Cpefax.

He Bnageer HaBBIKAMM MpO-
BEJICHUS H3MEpeHHi U pac-
4eTOB (B TOM UHCJIE C TOMO-
o OBM)  xapakTepuCcTHK
BOJIH pa3lHYHbIX JIMHUH Ile-
penadyd U pe3oHaTOpOB MHII-
JUMETPOBOTO W CYOMMWIIIH-
METPOBOTO JI1ana3oHOB
BOJTH.

UcnbiThIBaET Cepbe3HbIC
3aTpyJHEHUs IIPU TPOBEIC-
HUM aHanmm3a (U3NICCKHUX
MPOLIECCOB, IPOUCXOSIITIX
B Pa3IMYHBIX JIMHUSAX TIEepe-
Jladud,  pe3oHaTopax u
ycrpoiictBax CBY, B ogHO-
POIHBIX M HEOAHOPOAHBIX
cpenax.

Crnabo BiazeeT HaBBIKAMHU
IIPOBEJICHUSI U3MEPEHUHM H
pacdeTroB (B TOM 4YHCIE C
momomeio OBM)  xapakre-
PHCTHK BOJH pa3IMYHBIX
JVHUHA TIepefayn U pe3oHa-
TOPOB MHJUIIMETPOBOTO |
CyOMMIITIIMETPOBOTO  JTHa-
Ma30HOB BOJIH.

HcneiteiBaer ~ HEOOMbIINE
3aTpyJHEHUs] TIPU TPOBEAE-
HUU aHajm3a (QU3HMYECKUX
TIPOIIECCOB, MPOUCXOISIITNX
B Pa3NUYHBIX JIMHHUAX ITIEpe-
Jadd, pe3oHaTopax u
ycrpoiictBax CBY, B oaHo-
POIHBIX U HEOJHOPOIHBIX
cperax.

Bnaneer HaBbIKaMu MpoBe-
JIEHUs U3MEpPEHUH U pacue-
TOB (B TOM HYHCJIE C MOMO-
upio OBM) xapakTepucTuk
BOJMH PA3NMYHbIX JIMHHAN
nepefayn M PEe30HATOPOB
MHJUIMMETPOBOTO U CYO-
MHJUIMMETPOBOTO  THAIa30-
HOB BOJIH, MHOraga HUCIIbITHI-
BaeT HEOOIbIINE 3aTpyIHe-
HUs.

YMeeT npoOBOIUTH aHAIN3
(u3mIecKux TIPOIIECCOB,
MPOUCXOAIIMX B pa3IHy-
HBIX JIMHUSX Mepenadu, pe-
30HAaTOpax M yCTpoicTBax
CBY, B OTHOPOAHBIX U He-
OJTHOPOJHBIX Cpeaax.
Brnageer HaBbIKaMu mpoBe-
JICHUs U3MepeHuil u pacue-
TOB (B TOM 4HCIE C MOMO-
mp0 OBM) xapakTepHCTHK
BOJIH pa3IU4YHBIX JIMHUH
nepejadd MU pe30HATOPOB
MHJUIMMETPOBOTO U CYO-
MUJUTUMETPOBOrO  JHAama3o-
HOB BOJIH.
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Tabnuna 7 — Kputepuu olieHuBaHuUs

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«S»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIIy’)KMBAaeT CTYACHT, OCBOMBIIUN 3HAHUS, yMe-
HUS, KOMIICTCHIIMA U TEOPETHUECKU MaTepuai 6e3 mpoOesioB; BHIMOJ-
HUBLINI Bce 3aJaHusl, MPEAYCMOTPEHHbIC YYEOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; NMPAKTUYECKHE HABBIKA MPO(HECCHOHATBLHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor10)

OLICHKY «XO0poIo» 3aCIyKHUBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO
OCBOUBIIHM 3HaHus, YMCHHUA, KOMIICTCHIUN U TeopeTI/I‘leCKI/Iﬁ Marepu-
all, y‘-I€6HBI€ 3agaHusg HC OIUCHCHBI MAaKCHMMAJIbHBIM YHCJIOM 6ann013, B
OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKHUE HABBIKH.

IToporosslii ypo-
BeHb «3» (ynoBie-

OLICHKY «YAOBJICTBOPUTECJIBbHO» 3aClIy>XHMBACT CTYACHT, YaCTHYHO C
Hp06eHaMI/I OCBOUBIIHI 3HAaHWsA, YMCHUS, KOMIICTCHUOUHN U TCOPCTHYC-
CKHUH MaTrcpural, MHOTHC y‘Ie6HHe 3aJaHus 1100 He BBITIOJIHUII, 1100

TBOPUTEJIBHO)
OHHU OIICHEHBI YUCIIOM OaJIOB OJIM3KHUM K MUHHMAaIbHOMY, HEKOTOPBIC
NPAaKTUYCCKHE HABBIKH HE C(HOPMUPOBAHBI.
MUHMMaNBHBI | OIICHKY «HEYI0BJIeTBOPHTEIbHO» 3aCIIy)KUBACT CTYIEHT, HE OCBOMB-
YPOBEHb «2» (He- | MM 3HAaHUS, YMEHUS, KOMIETCHIIMHM W TEOPETHYECKUH MaTepual,
yIIOBJIETBOPH- yueOHbIe 3aJjaHusl HE BBIITOJIHWI, IPAKTHYECKUE HAaBBIKA HE CHOPMHPO-
TEJILHO) BaHBI.

6. YYAEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOnas 1utepaTypa, neyaTHole H3ianus 0mdanoreysoro gpounaa

bubnuoreunslii (OHJ yKOMIUIEKTOBaH MeYaTHBIMM M31aHUSAMU U3 pacueta He meHee 0,25
AK3EMILISpa KaXJI0TO M3 U3JaHUI, YKa3aHHBIX HIUKE Ha KaKJI0Tro oO0ydarollerocss U3 yucia Jul,
OJTHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIONIYIO TUCIUIUIUHY (MOYIb).

6.1.1. DnekTpoauHAMHKa M PAacHpOCTpaHeHHEe pajnoBOJiH: yueOHuk / B. A. Heranos [u
np.] ; [lox pen.B.A.Heranoga, C.b.PaeBckoro. - 4-¢ uza.,crep. - M.: Panuorexnuka, 2009. - 743 c.

6.1.2 DnexTpoAMHAMUKA U paclipoCTpaHeHHUEe paaroBoiH: yueOHuk / B. A. Heranos [u ap.]
; llox pen.B.A.Heranora, C.b.Paesckoro. - 3-¢ u3n.,mepepad.u gom. - M. : Pagnorexnwnka, 2007. -
743 c.

6.1.3. Ycrpoiictea CBY- u KBU-nmana3onos. Metoap! pacueta. ANropuT™bl. TexXHOIOTHH
usrorosnenus / FO. A. Unapuonos [u ap.]. - M.: Paguorexnuka, 2013. - 752 c.

6.1.4. bokos, JI.A. DIeKTpoIMHAMHKA U PACTIPOCTPAHCHHUE PAJAMOBOJH: YUueOHOe Tocooure
[Onexrponnsiii pecype] / JI.A. bokos, A.E. Mangens, B.A. 3amorpunckuii — Tomck: TYCVYP,
2013. — 410 c. — Pexxum mocryma: https://edu.tusur.ru/publications/3289

6.1.5. MBanoB, A.E. Dnextponunamuka: YueOnuk / A. E. HBanos, C. A. lBanoB. - M.:
KHOPYC, 2012. - 565 c.
6.2. CnpaBo4yHO-0u0.1Morpaduyeckas Jureparypa

6.2.1. COopHuK 3amad 1Mo HsyekTpoanHamuke: yue0. mocobme/ HO.I'. BemoB [ np.];
Huxeropoa. I'oc. Texn. Yu-T um. P.E. Anekceesa. — H. Hosropoz, 2015. — 101 c.

6.2.2. I'puropneB, A.Jl. DnekTpoarHaMUKa U MUKPOBOJIHOBasl TeXHHKa: yueOHUK / A. /1.
['puropses. - 2-¢ uza.,nom. - CII6. : Jlans, 2007. - 704 c.
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6.2.3. IlerpoB, b.M. DnexTponnHamMuKa U pacpoOCTpaHEHUE PAJIUOBOJIH: YUEOHHK IS BY-
30B / b. M. Iletpos. - 2-¢ u3x.,ucnp. - M.: ['opsiuas nunus-Tenexom, 2003. - 559 c.

6.3. MeToauuyecKkue YKazaHusl, pCKOMCHIAIMU U IPYIrue MaTepuaJibl K 3AaHATUAM

MeTtoauyeckue ykazaHus U PEKOMEHJIAIUU 10 MMPOBEICHUI0 KOHKPETHBIX BUAOB yUEOHBIX
3aHsTHA 110 nuctuiumae «Hampansonme u konedarenpHbie cucteMbl CBU» Haxonmarcs Ha ka-
benpe «DTOCH.

6.3.1. MeTtoauueckue peKOMEHJALUU 10 OpraHu3ald ayJIUTOPHOH pabOThl MO AUCLHU-
mnHe «Hampasnstomue u konedatenpHbie cucteMbl CBUy.

6.3.3. Meroanueckue peKOMEHIAIMU TI0 OpraHU3aliH U IJIAHKPOBAHUIO CAMOCTOSTEIIBHOM
paboTsl o aucuuiuinHe «Hampasnstomue u konebatenbHble cuctembl CBY».

6.3.4. Meroanueckue peKOMEHAAIMKU N0 OpraHU3allMy JIA0OPATOPHBIX 3aHATUNA M BBIIOJI-
HEHHUIO J1TabopaTopHBIX paboT mo aucuuruinHe «Hampasnsromue u kojebarenbHble CHCTEMBbI
CBY».

7. AHOOPMALIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI

VY4ebHblil mporecc Mo AUCHUINIMHE 00ecreyeH HEeOoOXOAMMBIM KOMIUIEKTOM JIMLEH3UOH-
HOTO ¥ CBOOO/IHO PacipoCTPaHsIeMOro NporpaMMHOr0 00ecrieyeH s, B TOM YHCIIe OT€YECTBEHHO-
ro MPOU3BOJICTBA (COCTaB IO AMCUMILIMHE ompernenieH B Hactosmeid PII/l u moanexxur oGHOBIIE-
HUIO IPU HEOOXOIUMOCTH).

7.1. Ilepeyenbp  pecypcoB  HH(POPMAIMOHHO-TEJEKOMMYHHUKANMOHHON  ceTH
«HMHTEpHET», HEOOXOAMMBIX AJISl OCBOCHHS THCHUILIHHBI (MOAYJINA)

1. Hayunas  snektponnas  Oubnumoreka  E-LIBRARY.ru. —  Pexum  pmoctyna:
http://elibrary.ru/defaultx.asp

2. OnekTpoHHass OubiamoreuHas cuctema I[IOBOKCKOTO TOCYIapCTBEHHOTO YHHUBEpPCUTETA
cepBuca [DnekTpoHHbIi pecypc]. — Pexxum moctyma: http://elib.tolgas.ru./ - 3arm. ¢ skpana.

3. DneKkTpoHHO-0MOIMoTeyHas cucreMa Znanium.com [DIeKTpoHHBIN pecypc]. - Pexum
nocryma: http://znanium.com/. — 3arn. ¢ 9kpaHa.

4. OTtkpeITOe 00pazoBaHue [DNEKTPOHHBIN pecypc]. - Pexum pocryna: https://openedu.ru/. -
3ari ¢ sKpaHa.

S. Polpred.com. O630p CMMU. IlonHoTekcToBas, MHoroorpacieBas 60a3a naHHbIX (BJI)
[DnexTponHbIit pecypc]. - Pexxum noctyna: http://polpred.com/. — 3ari. ¢ skpaHa.

6. ba3pl nmanHbIX Bcepoccuilckoro HHCTUTYTa HaydHOM W TEXHUYECKOW HMHGOpMaun
(BUHUTU PAH) no ecTecTBEeHHBIM, TOYHBIM U TEXHHYECKUM HayKaM DIEKTPOHHBIN pecypc]. -
Pexxum noctyma: http://www.viniti.ru. — 3aru. ¢ skpana.

7. VYHuBepcurerckas nHpopmalronHas cucremMa Poccus [DnekTpoHHBIN pecypc]. - Pexxum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.
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7.2. IlepeyeHb NPOrPaMMHOI0 odecrnieyeHUs] 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

Tabmuma 8 — IlepedeHpb 2EeKTPOHHBIX OMOIUOTECYHBIX CUCTEM

Ne HaumenoBanue | CcbLIKa, 10 KOTOPOil OCYIIECTBIISIETCS
IbC poctyn Kk 9bC
1 Koncynprant http://www.studentlibrary.ru/
CTyJIEHTa
2 Jlaub https://e.lanbook.com/
3 IOpaiirt https://biblio-online.ru/

B tabmume 9 ykazaH mnepedeHb npodeccHOHATbHBIX 0a3 JaHHBIX M HH(POPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPHIM oOecmeueH AOoCTyn (yIaJleHHBIH AO0CTym). JlaHHBI mepedeHb
MOJJICKUT OOHOBIIEHUIO B cooTBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

Tabnuma 9 - [lepeuens coBpeMeHHBIX TPO(GECCHOHATBHBIX 0a3 TaHHBIX 1 WH()OPMALIMOHHBIX

CIIPAaBOYHBIX CUCTEM

HanmenoBanue npogeccuoHAILHOMN 0a3bl Hoctyn k pecypcy (yaajleHHbIH J0CTYI €
Ne JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHOM CH- YKa3aHHEM CChLIKM/I0CTYI U3 JIOKAJIbHOMI
CTEMbI CeTH YHHBEPCUTETA)
1 2 3
1 Bbasa nannbix ctanaapToB u pernamentoB POC- | https://www.gost.ru/portal/gost
CTAHIAPT //home/standarts
2 INepeuens npodeccuoHaNbHBIX 0a3 NTaHHBIX U https://cyberpedia.su/21x47¢0.html

MH(OPMALMOHHBIX CIIPaBOYHBIX CUCTEM

B Ta6J'II/II_[e 10 YKa3zaH NEpPCUCHb JIMICH3UOHHOI'0 U CBO60I[HO pacnpoCcTpaHdaICMOro Ipo-
TpaMMHOT'O O6€CH€‘I€HI/I$I, B TOM YHUCJIC OTCUCCTBCHHOI'O IMPOU3BOACTBA.

Tabmuma 10 - [lepeyeHs mporpaMMHOTO 00eCTICUCHHUS

IIporpamMmmHoe o0ecnieyeHue, MCNOJIb3yeMOe B YHHBEPCHUTETE HA
JOTOBOPHON OCHOBE

IIporpammHuoe o0ecnieyenune
CBOOOJHOI0 pACPOCTPAHEHUSI

1

2

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Premi-
um, gorosop NeTr113003 ot 25.09.14)

MS Office 2010. MS Open License,60853088,Academic

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

Microsoft Windows 7. DnextponHnas nuieH3ust ot MS mocie 06-
HOBJICHUSL.

Adobe Acrobat Reader (Free-
Ware)

ANSYS Academic Teaching HF (25 task) LAN, Paid-Up, 1026981

8. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UTHBAJIMAOB U JINL C OB3

B tabmune 11 ykazan nepedeHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOMIUX (OPMBI, 1A TH-

POBaHHBIE K JIMIIAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH UX 3/I0POBBS, a TAK)KE CBEICHUS O HAJIU-
YW CIICIHATBHBIX TEXHUYECKUX CPEACTB O0yUEHHUsI KOJUIGKTHBHOTO M HHIUBUYaTbHOTO O30~
BaHus. [Ipu 3amonHeHun TaOnMIBI MOXKET ObITh MCHOJB30BaHAa WH(OpMalWs, pa3MelleHHas B
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noapasnene «/locrynnas cpenay cnenuanusupoBaHHoro pasnena caiita HI'TY «Csenenust 06 06-
pa3oBaTeNIbHOM opranu3anun» https://www.nntu.ru/sveden/accenv/

Tabmuma 11 - O6pa3oBaTenbHBIC peCypChl I HHBAIU OB U jinil ¢ OB3

Ne Iepeuens o0pa3oBaTeIbHBIX pecyp- | CBeleHHS 0 HATUYHH CHENUATIBHBIX TEXHUYE-
COB, IPUCNOCOOJIEHHBIX 11 HCHOJIb- CKHX CPE/ACTB 00y4YeHHUS KOJUIEKTHBHOIO H
30BaHMS MHBAJIMIAMH U JULAMH ¢ HHIUBHAYATBHOIO NO0Jb30BAHUSA
OB3

1 OBC «KoHCYNIBTaHT CTYACHTa» 03BYYKa KHHT U yBEeJIMUeHHE mpudra

BC «lanby CIeLIUaIbHOE MO6I/IJ‘IE>H0€ MPUIIOKEHUE - CUHTE-
2 3aTOp pPeuH, KOTOPBIA BOCIIPOU3BOIUT TEKCTHI

KHUT U MEHIO HaBUTALUHN

3 OBC «Opaiit» BepCUS 151 CIIa0OBUASLIUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE JJIsA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

JlJis KOHTaKTHOM M CaMOCTOATEIbHOW paboThl OOYYaIOUIMXCS BBIIEICHBI MMOMEIIEHUS,
OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOM ¢ mojkioueHueM k cetu "HMHTepHer" u obecnieueHneM
JOCTYTIA B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEy OpraHU3alnu:

- 3aJ1 BJIEKTPOHHO-MH(POPMAITMOHHBIX pecypcoB (aya. 2210 — 11 kommnbroTepos, aya. 6119

— 9 KOMIIBIOTEPOB);

- YATAJIBHBIN 3aJ]1 OTKPBITOro aocTyna (aya. 6162 — 2 koMmnbioTepa);

- ayna. 2303, 2202, o6opynoBanubie Wi-Fi.

JlabopaTopHble pabOTHl TPOBOJSATCA B OCHAIMIEHHOM HEOOXOJUMBIM O0OPYIOBAHHEM
naboparopuu (ayn. 1220), conepxarei:

— MakeTbl JJabopaTOpHBIX padoT;

— unnukatop KCBH u ocnabnenuii A2P-67 (2 mir.);

— TeHepaTop Kayaroliencs 4acToTsl 59;

— T€HepaTop CUTHAJIOB BbIcOKOUYacTOTHbIN ['4-80;

— ocrmyuiorpad yausepcanbabiii C1-70;

— reHepatop 3BykoBoii ['3-53;

— ocumuorpag C1-68.

10. METOAUYECKHUE PEKOMEHJIALIUY OBYYAIOILUMCSI 10 OCBOEHHUIO
JUCHUIINHBI

10.1. O0mme MeTOoAMYECKHE PEKOMEHIAIMHU JJIs1 00y4aKOIIMXCH M0 OCBOCHHUIO JUCLH-
IUIHHBI, 00pa30BaTe/IbHbIEC TEXHOJIOTHH

JlucuuiimHa peanu3yeTcsl IOCPEICTBOM MPOBEIEHUSI KOHTAKTHOM paboThl ¢ 00ydaromu-
MHUCSl (BKIIFOUasi MPOBEICHHUE TEKYIIEr0 KOHTPOJSI yCIIEBAEMOCTH), CaMOCTOSATEIbHOW pPadOThI
00yJaronuxcst ¥ MPOMEXYTOYHOW aTTECTAIINH.

KonTakTHas paboTta: aynuTopHas, BHEAy TUTOPHASI.

[Ipu npenomaBanun nucruiuivebl «Hampasistorue u xonedarenbHble cucteMbl CBUYy,
UCIIOJIB3YIOTCS  COBPEMEHHBIE 00pa30BaTENIbHbIE TEXHOJIOTUHU, MTO3BOJISIIOIINE MMOBBICUTH AKTHB-
HOCTh CTYJICHTOB IIPY OCBOCHUHU MaTepHaja Kypca U MpeloCTaBUTh UM BO3MOXKHOCTH 3(h(hEeKTUBHO
peaIn30BaTh 4achl CAMOCTOSATEIbHOM PaOOTHI.

JI1st CTyIEHTOB CO3[1aH KPaTKUM OIOPHBIN 3JIEKTPOHHBIM BapUAHT JICKIIUOHHOI'O MaTepua-
Ja Kypca. DIeKTPOHHBINA KOHCTIEKT HaxoauTcs Ha kadenpe «DTOC» u MOKET ObITh OJTYYEH CTY-
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JEHTOM B CTy4yae MPOIMYyCKOB 3aHATHUI MO YBaXKUTEIbHBIM MPUYMHAM WUJIU BBIHYKJIEHHOTO TEPEBO-
J1a 3aHATUHN B TUCTAaHIIMOHHYIO (hOpMYy.

Ha nexmusix u 1abopaToOpHBIX 3aHATUSIX PEATH3YIOTCS WHTEPAKTUBHBIC TEXHOJOTHH, TIPH-
BETCTBYIOTCSI BOIPOCHI U OOCYKICHUS, MCIOJB3YETCS JIMYHOCTHO-OPUCHTUPOBAHHBIA TOAXO,
TEXHOJIOTUSI PadOThl B MAaJIIX TPYIIAaX, YTO IMO3BOJSET CTYIEHTAM IPOSIBUTH CEOsl, MOIYYUTh
HaBBIKM CAMOCTOSTEIBHOTO U3y4YCHUS] MaTepHaia, BBIPOBHITh YPOBEHb 3HAHHI B TPYIIIIE.

Bce Bompockl, BO3HUKIIAE TIPU CAMOCTOSITENILHOW paboTe Hall AOMAIIHUM 3a/IaHueM, T10-
IpOOHO pa30UparOTCs Ha JTAOOPATOPHBIX 3aHATUSAX M JICKIHIX. [IpOBOASTCS WHAWBHIYyaTbHBIC U
TPYIIIOBBIE KOHCYJIBTAIUU C MCIIOJIB30BAaHUEM, KaK BCTPEY CTYICHTAMH, TaK M COBPEMEHHBIX MH-
(bopManMOHHBIX TEXHOJOTHIA: YaT, 3JeKTpOHHAs noura, Skype, Zoom.

WunnuupyeTcss akTHBHOCTh CTYJICHTOB, MOOMIPSIETCS 3aJaHne JIFOOBIX BOIPOCOB IO MaTe-
puaity, MPaKTUKYETCs] MHIUBHIyaIbHBIA OTBET HA BOMPOCHI CTYACHTA, PEKOMEHIYIOTCS METO/IbI
YCIICIIHOTO CAMOCTOSITEIILHOTO YCBOCHHSI MaTepraia B 3aBUCUMOCTH OT YPOBHsI €ro 0a30BOi 1MoJI-
TOTOBKH.

Jlnst OLIGHKM 3HaHWM, YMCHUH, HAaBBIKOB M YPOBHS C(HOPMHUPOBAHHOCTH KOMIICTCHITHI
NPUMEHSETCS 0aJUTbHO-PEHTUHIOBAsE CHCTEMa KOHTPOJISL M OIICHKH YCIIEBAEMOCTH CTY/ACHTOB B
npoIiecce TeKyIIero KOHTPOJIS.

[TpoMexyTouHasi aTTeCTaIs IPOBOAUTCS B (JOPME IK3aMEHA C y4ETOM TEKYICH ycreBa-
€MOCTH.

Pe3yabraT 00yuyeHusi cunraercss c()OPMHPOBAHHBIM HA NMOBBIICHHOM YPOBHE, €CIHU
TEOPETUYECKOE COJIEpKaHNe Kypca OCBOSHO MONMHOCTBIO. [IpH yCcTHBIX coOeceoOBaHUSAX CTYACHT
MCYEPIBIBAIOIIE, MTOCIEI0BATENILHO, YETKO U JIOTUYECKU H3JaraeT y4eOHbI MaTepuai; CBOOOTHO
CIIPAaBJISIETCS C 3aJlayaMH, BOIIPOCAMU M JAPYTMMHU BHAAMHU 3aJaHUM, UCIIOJB3YET B OTBETE JOIOJI-
HUTENbHBIN MaTepuan. Bee mpenycmoTpeHHble pabodelt yueOHOM mporpaMMoi 3aJaHusi BBITION-
HEHBI B COOTBETCTBHH C YCTAHOBJIICHHBIMU TPEOOBAHUSAMH, CTYJEHT CIIOCOOCH aHATU3UPOBATH T10-
JIyYEHHBIE PE3YIbTAThI, IPOSIBISET CAMOCTOSTEIBHOCT IIPH BBINIOJIHEHUY 3a1aHUN.

Pe3yabTaT 00yueHusi cuuTaercsi c(pOpMHPOBAHHBIM HA MOPOrOBOM YPOBHE, €CITU TEO-
pPETHUECKOE COJIep:KaHne Kypca OCBOEHO MOJTHOCThIO. [Ipu yCTHBIX coOeceoBaHUSAX CTYACHT MO-
CJIEIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JIaraeT y4yeOHbIN MaTepHall; CIpaBisieTcs ¢ 3aja-
YaMH, BOTPOCAMH U JAPYTUMHU BUIAMH 3aJlaHul, TpeOYIOMIMX NMPUMEHEHUs 3HAHUM; BCe Mpeny-
CMOTpEHHBIE paboueil yueOHON MporpamMMmoil 3aJaHus BBITIOJHEHBI B COOTBETCTBHH C YCTaHOB-
JICHHBIMU TPEOOBaHUSAMH, CTYJEHT CIIOCOOCH aHATM3UPOBATh MOTYyYEHHBIE PE3YIbTAThI; POSBIA-
€T CaMOCTOSATENIBHOCTD MPU BBIMOJHEHUH 3aTaHHU I

Pe3yabTaT 00yuyenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIOJIHEHUU
3a/laHuil He JIEMOHCTPHUPYET 3HAHUN y4yeOHOro marepuala, JI0IMyCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMHU 3aTPYJHEHHUSIMH BBITIONHSCT 33aHUs, HE IEMOHCTPUPYET HEOOXOIUMBIX YMEHUH, Ka-
YECTBO BBITIOJHEHHBIX 33/IaHA HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAaHUSM, Kaue€CTBO HMX
BBITIOJTHEHUS OIICHEHO YMCJIOM OajioB HIDKE TPEX IO OIEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanyeckue yKa3aHus JJIsl 3aHATHI JEKIIMOHHOT0 THIIA

JIeKIMOHHBIN KypC IPEANnoaaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUUYECKOTo TuTaHa. B X071e TeKIMOHHBIX 3aHATHN PACKPBIBAIOTCS 0a30BBIE BOMPOCHI B paMKax
KakJ10i TeMbl auciuiuinabl (Tabnuma 4). O003HauaroTCs KIOUEBBIC aCIEKThl TEM, a TaKKe Jie-
JIAIOTCS aKIEHTHI Ha HanboJiee CIIOKHBIC U BAYKHBIC MOJIOKEHUSI M3y4aeMoro mMatepuaia. Marepu-
QB JICKIUH SIBJISTFOTCST OCHOBOM JJIsI IOATOTOBKU OOYYAIOMINXCS K TMPAKTHYECKUM 3aHATHAM / Ja-
OopaTOpHBIM paboTaM M BBITIOJHEHHUS 3aIaHUH CAMOCTOSITEIHHOW PaOOTHI, a TAK)KEe K MEPOTPH -
THSIM TEKYILET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTALlMHU 110 TUCIUILIUHE.
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10.3. MeTtoauyeckue YKa3aHHsl IO OCBOEHHI) IMCHMIJIMHBI HAa J1a00paTOPHBIX
padorax

[ToaroToBKy K Kax10i 1abopaTopHON paboTe CTYAEHT AOJDKEH HauyaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATUS, KOTOPBIM OTpa)kaeT CoJepkKaHHUEe NPesIoKeHHOM TeMbl. Kaxias BbIoJIIHEHHAs
pabota ¢ 0(OopMIIEHHBIM OTYETOM IOJUICIKHUT 3ALIUTE y MPET01aBaTesl.

ITpu oueHnBaHUM 1a00PATOPHBIX PabOT yUUTHIBACTCS CIIEAYIOLIEE:

— Kad€CTBO BBIIIOJIHCHHUA 3KCH€pI/IMeHTaJIbHO-HpaKTI/I‘-ICCKOf/’I qaCTu pa6OTLI U CTCIICHb COOT-

BETCTBUS PE3Y/IbTAaTOB PaOOTHI 3alaHHBIM TPEOOBAHUSAM;

— KaudecTBO oopMiIeHHUsI OTYETa O paboTe;
— Ka4YCCTBO YCTHBIX OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI ITPHU 3alIUTC pa6OTBI.

10.4. MeToau4eckue yKa3aHusi 10 CAMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosiTenbHas paboTa o0ecreurnBaeT MOArOTOBKY OOYyYaromerocss K ayIuTOPHbIM 3a-
HATUSM U MEPONPHUATUSAM TEKYIIEro KOHTPOJIS W MPOMEKYTOYHOW aTTeCTallMd MO H3y4aeMoi
JUCHUTUTHHE. Pe3ynbTaThl 3TON MOATOTOBKY MPOSIBISIOTCS B aKTUBHOCTH 00YYaIOLIETOCs Ha 3aH -
TUSX U B KQUECTBE BBIMOJIHEHHBIX MPAKTUUYECKUX 3aJaHUI U APYTUX POPM TEKYIIEro KOHTPOJIS.

[Ipu BBIIONTHEHUHW 3alaHUM JII CAMOCTOSITEILHON PabOThl peKOMEHAYyeTCs MpopadboTka
MaTepuasoB JEKIUN MO KaKIOW MPOUICHHON TeMe, a TakKe M3YyYeHHE PEKOMEHIyeMOU JIUTepa-
TYypHl, IIpescTaBieHHON B Pazniene 6.

B npouecce camoctosTenbHON pabOTHI MPU U3YUYEHUU AUCHMILIUHBI CTYJEHTHI MOTYT pa-
00TaTh Ha KOMIIBIOTEPE B CIECHUAIM3MPOBAHHBIX AYIUTOPHSIX IJISi CAMOCTOSTEIBHOW padOThI
(ykazano B Tabmuue 11). B aymutopusx wumeercs JAOCTyn uyepe3 HHGOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «/HTEpHET» K IIEKTPOHHON WH(POPMAIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u sanektporHoi 6udnanoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC pacrojararoTcsi yueOHble M y4eOHO-METOINYECKHE MaTephabl, KOTOPbIE MOTYT OBITh HC-
MOJIb30BAHBI JIJIS1 CAMOCTOATEIHHON PabOThl MPU U3YUYEHUU AUCIUILTHHBL.

Pa3BepHyTBHIE METOMUYECKHE YKa3aHUS 10 BCEM BHIAaM pabOTHI CTYIEHTa HAXOMAATCS Ha
kapeape «OTOC.

11. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISI OCBOEHUSA JUCHUIIJINHBI
I[J'Iﬂ TCKYLIETO KOHTPOJIA 3HAaHUH CTYACHTOB MO JUCHUINIIMHE MPOBOJUTCIA KOMILJIEKCHas
OLIEHKA 3HAHMI{, BKITIOYAOIIAs
— TecTHUpoBaHHE B cucTeMe moodle;
— TEOPETHUYECKHIA OMPOC ¥ 3aIUTa OTYETOB IO JIAOOPATOPHBIM paboTaM.

11.1. TunoBbie BONPOCHI /JIs1 JIADOPATOPHBIX PadoT

KoHTponbsHBIE BONPOCH! TS 1a00PaTOPHBIX pabOT MPHUBEICHBI B y4eOHO-METOIUIECKUX
OCOOUSX MO MPOBEACHUIO JIAOOPATOPHBIX paboT.

11.2. TunoBbIe BONMPOCHI [1JIsl IPOMEKYTOYHON aTTECTALUH

1. dusnextpudeckue pezonaropsl. Kinaccudukarms.

2. IudyieKTpudecKue pe30HaTophl, paboTaOIINe Ha HU3IINX TUIIAX KOJIeOaHUH.

3. lunpnexTpuueckue pe3oHaTophl, paboTarole Ha a3UMYTaIbHBIX BBICIIUX KOJICOAHHUSX.
4. Buasl u 00J1acTH MPUMEHEHHUSI KBa3HONITHYECKUX JTUHUHN TIepeIayun.

5. OtkpsiTas nua30Bast TUHUS. COOCTBEHHBIC BOJHBI M PACIIPE/ICIICHHUE TIOJISl BOJIH.
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6. 3epkanbHasi TUHUSL.

7. OTKpBbIThIE PE30HATOPBI KaK KojeOaTelbHbIe CUCTEMbl MUJUTUMETPOBOTO U CYOMIIIITUMETPOBO-
ro auana3zoHoB. OCHOBHBIE BU/IbI OTKPBITHIX PE30HATOPOB.

8. duznueckue NPUHIIMIILI, JIeKAIUe B OCHOBE (POPMUPOBAHUS JOOPOTHBIX KOJIEOaHHIA.

9. OTKpBITHIA pe30HATOP C ABYIPAHHBIMHU OTPAXaTEIsIMU, €r0 0COOCHHOCTHU. Pacripenenenue mnoss
OCHOBHOTO U BBICIIMX THIIOB KOJeOaHUH.

10. OTKpBITBIN PE30HATOP C BOTHYTHIMU 3€pKajlaMi, €T0 OCHOBHBIE XapaKTEPUCTUKH.

11. OTKpBITBIN pe30HATOP € LIJIMHAPUYECKUMU 3epKallaMU SJUIMIITUYECKOTO MPOQuiIs, ero oc-
HOBHbBIE XapaKTEPUCTUKH.

12. Kpucramibl U HCKYCCTBEHHBIE JUAJIEKTPUKHU

13. ®eppursl. SBneHue heppoOMarHUTHOTO pe30HaHca B (heppUTax.

14. Dddext Dapanes.

15. PacipocTpaneHue 37€KTPOMarHUTHBIX BOJIH B MTONEPEYHO HAMarHu4eHHOM (eppuTe.

16. Ddpdexr Korron-MyTtoHa.

17. PacipocTpaHeHue 3J€KTPOMAarHUTHBIX BOJIH B IIPOJIOJILHO HAMarHuueHHOM (eppure.

18. PacipocTpaneHue 3J€KTPOMarHUTHBIX BOJIH B HOHU3UPOBAHHOM T'a3€ B NMPUCYTCTBUU IOCTO-
SIHHOTO MarHWTHOTO TOJIS

19. PacnipocTpaHeHue 3J1€eKTPOMarHUTHON BOJIHBI B MOHU3UPOBAHHOM Ta3€ B HAIPaBJIEHUU IIOCTO-
SIHHOTO MarHUTHOTO TOJIS

20. PacnipocTpaHeHu€e AJIEKTPOMAarHUTHBIX BOJH B MOHM3MPOBAHHOM ra3e B HAaIpaBJICHUH, MEp-
NEHAUKYISIPHOM MOCTOSIHHOMY MarHUTHOMY TIOJIIO

21. lucpakuus 31€eKTpOMarHuTHBIX BOJIH.

22. Iudpakuus Ha OTBEPCTUH ITPOU3BOIBLHON (POPMBI.

23. [punnun badune

24. Knaccuduxanus paaioBOIH

25. Buasl paguonnHui

26. [1osie U30TPOITHOTO U3ITydaTels, HAXO/SAIIErocsi B CBOOOHOM MPOCTPAHCTBE

27. Ilone HanpaBiI€HHOT O U3Ty4yaTess, HaXOASIEerocs B CBOOOAHOM IPOCTPAHCTBE

28. DNEeKTpUYECKUE CBOWCTBA PA3IMUHBIX BUIOB 36MHOM IIOBEPXHOCTU

29. OTpakeHHe paauoOBOJIH OT TPAHUIIBI pa3jiesia BO3IyX-3eMIIs

30. 3eMHBIE BOJIHBI HAJl IJIOCKOM MOBEPXHOCTHIO 3EMIIH

31. ®opmyna Beenenckoro

32. Yder cpepruuHOCTH 36MHOM MMOBEPXHOCTH B HHTEPHEPEHIIMOHHBIX (hopMyax

33. KoappuumeHt npenomiaeHus: 1 UHIAEKC MPpeoMIIeHUs Tponochepsl

34. Pedpakiust paiiOBOIH B HEOTHOPOIHOM Tporocdepe

35. DKkBUBaJIEHTHBIN paguyc 3eMiln

36. Buas! TponiochepHoii pedpakiumu

37. OTHOCUTENbHAS TUDIEKTPUYECKas MPOHUIIAEMOCTh M KO (UIIMEHT MpeOMIICHHUSI HOHOCh e-
pBI

38. TpaexTopus paJnoOBOJIH B HOHOC]Epe

39. YcnoBue oTpaxeHus paAuoBOIH OT HOHOC(EPHI

40. BoJIHOBOIHO-TNANIEKTPUYECKUE PE3OHATOPBI.

11.3. Tunossble 3a5aHMUA 1JI51 IPOMEKYTOUYHOM aTTeCTALMHA
I/I306paBI/ITB CTPYKTYPY IOJIA BOJHBL HlO MpAMOYTOJIbHOT'O BOJIHOBO/IA.

W300pa3ute cTpyKTypy mosist BoJaHbI Hiy IpsMOYroasHOTO BOIHOBOAA.
N306pa3ute CTpyKTYypy MO BOTHBI E1; MPSAMOYTONBHOTO BOJTHOBOA.
W300pa3ute cTpyKTypy moss BoJHbI Hgy IpSIMOYTOIEHOTO BOJIHOBOA.
N300pa3ute cTpykTypy noss BojHbl Hgy Kpyrioro BojaHoBoga.
N300pa3ute cTpykTypy moss BoiHb! Hyy Kpyrioro BoJHOBOA.

No ok~ owbdE

N300pas3utk cTpykTypy nois BodHbl Hyy Kpyrioro BoJHOBOA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

N300pa3ute cTpykTypy 1o BojHbl Eg Kpyrioro BoiHoBoja.

N300pa3ute cTpykTypy moss BoaHsl Eq; Kpyrioro BonHoBoaa.

N300pa3ute cTpykTypy moss BoJHbI Ey Kpyrioro BoinHoBoja.

N300pa3utk InHUKM HOBEPXHOCTHOrO TOKA BOJHBI Hig IpsSMOYroasHOro BOJIHOBOAA.
N300pa3uthk TMHIKM TOBEPXHOCTHOTO TOKA BOJHBI Hpy Kpyrioro BoJHOBOA.
N300pa3ute TMHIK TOBEPXHOCTHOTO TOKA BOJHBI Eg; KpyTrioro BoiHOBoAA.

N306pasuts cTpykTypy nois xonedanns Hig; MpsMOyTOIBHOTO 00bEMHOTO PE30HATOPA.
N300pa3uts cTpykTypy nods konedanus Hig, MpsSIMOYToJbEHOr0 00bEMHOTO PE30HATOPA.
N306pasuts cTpykTypy nois konedanns Hypy MpsIMOyTOIBHOTO 00bEMHOTO PE30HATOPA.
N300pa3uts cTpykTypy nojs koiebanus Eqqq mpsMoyroasHOro 00beMHOTO pe30HaTOpA.

N300pa3ute CTpyKTYpY MOJIS OCHOBHOM BOJTHBI KOAKCHATBHON JTUHHU.
N306pasuts cTpyKTYypy MO BOTHBI H3p MpsSMOYTONBHOTO BOTHOBO/A.

20. N300pa3uth CTPYKTYpY MOJIsl BOJHEI Ey3 MPsSMOYToIpHOTO BOJIHOBO/A.

[TonHbIi GOH OIIEHOUHBIX cpencTB HaxoauTcs Ha Kadenpe «DTOCH.
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YTBEPXIAIO:

Hupektop uncturyra MUPUT

MsakuabpkoB A.B.

« » 20 .

JIucr akryasm3anuu padoyeil mporpaMMbl TUCHHUILIHHBI
b1.B./1B.2.2 HanpasJsiiouye u kojedarejabHble cucteMbl CBY

JUTSE TIOATOTOBKH CIICIIHATUCTOB
CneunanbHocts: 11.05.01 PagrosnekTpoHHbIE CUCTEMBI U KOMILIEKCHI
Crneunanuzanus: PagnoiokaiiuoHHbIE CUCTEMbI U KOMITJIEKCHI

dopma o0ydeHus: OUHAas

"o Hagama moarorosku: 20

Kypc 3

CemecTtp 5

a) B paGouyto nmporpamMmmy He BHOCSTCS M3MeHeHus. [Iporpamma akTyanu3upoBaHa IS
20 r. Hayana mOATrOTOBKH.

06) B pabouyro mporpammy BHOCSTCA CIEAyrOIIME U3MEHEHHUs (yKa3aTh Ha KakKOMl TOJ
Hayvasa MOJATOTOBKHU):

1) ;

3)
Pazpaboruuk (u):
«_ » 20 r.
PaGouas mporpamma nepecMmoTpeHa u ogodpeHa Ha 3acegannu kadpeapsr DTOC
poTOKOJI Ne OT «__ » 20 T

3aBenyromnuit kKadeapoi

Jucrt AKTYAJIM3al MU IIPUHAT HA XPAHCHUE:

3aBenyromruii Beimyckarorei kapeapoir DTOC « » 20 .

MeTtoamueckuii otnesr YMYV: « » 20 T
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