MHUHOBPHAYKH POCCHMA
(denepanbHoe rocygapcrBeHHOe 0K0KETHOE 00pa30BaTe/IbHOE YUpPexKIeHUe
BbICIIET0 00pa3oBaHUs
«Huxeropoackuii rocyapcTBeHHbIN TeXHUYECKUI YHUBEPCUTET
uM. P.E. AunexceeBa» (HI'TY)

O0pa3oBaTENbHO-HAYYHBINA HHCTUTYT SJIEPHON YHEPTETUKUA U TEXHUUYECKOU
bu3uku uMm. akagemuka ©.M. Murenkosa (UADuTD)

YTBEPXAIO:
JlupekTopa HHCTUTYTA:
Jleruanos M.A.

4 T
N\

Ceprugukar  00d0d2d92b016fbcO3ccSeS3cdefcbe7dc
en 7 i

Bnageney  Meawkuh Eerenuii [enHagseany
Neiictontenen € 02.05.24 10 26.07.25

“18” mag 2024 r.

PABOYASA ITPOTPAMMA JIUCIHTAIIJIMHBI
b1.B.0O/1.6 lIpukaagaas CBY onTo3jieKTpOHNKA

JJI1 TIOATOTOBKH MAaruCTpoB

Hanpasnenue noarorosku: 11.04.02 MadpoKoOMMYyHHKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI CBSI3U
Hampasnennocts: AHTeHHBI U ycTpoiictBa CBY B nH(OKOMMYHUKALIHUAX

®dopma 00yueHus: ouHas

I'ox Havaa MOATOTOBKU: 2024
Beimyckatommas kagenapa: OTOC
Kadenpa-pazpaboTuuk: OTOC
O0BeM IUCIUITIINHEL: 72/2
4acoB/3.e
[TpoMexxyTodHast aTTECTAIIHS : 3a4eT

Pazpabotuuk: ['paueB B.A., K.T.H., TOIIEHT

Hwxauit Hosropon, 2024



Pabouas mporpamma JUCHUIUIMHBI pa3zpaboTaHa B COOTBETCTBUHM ¢ DenepabHBIM IOCYyAapCTBEH-
HbIM 00pa3zoBaTeNbHBIM CTaHAApTOM Bbiciiero odpaszoBanus (PI'OC BO 3++) mo HampaBieHHUIO
noarotoBku 11.04.02 MHbOKOMMYHUKAIIMOHHBIE TEXHOJIOTHHW M CUCTEMBI CBSI3U, YTBEP)KICHHOTO
npukazoM MMHOBPHAYKU POCCHUMU ot 22 centabpsa 2017 r. Ne 958 na ocHoBaHMM yueOHOTO
mana npunstoro YMC HI'TY, npotokon ot 21.05.2024 1. Ne 16.

PaGouas mporpamma omobpena Ha 3acemannu Kadenpsr «DTOC», nmpotokon ot 15 mas 2024 .
No 26.

3aB. kadenpoii 1.¢.-M.H., mpodeccop, Paesckuii A.C.

[Iporpamma pekomeHJioBaHa K yTBepxkaeHUIO0 coBeToM UMADuT®, nporokon ot 18 mas 2024 r.
Ne 2.

PaGouas nporpamma 3apeructpupoana B YMY, peructparuonnsiid Ne 11.04.02-a-15.
Hauvansauk MO

3aBenyromas oraenom komiuiekroBanusa HTh KaGanuna H.1.

(noonucs)



OraasJjienue

OI'JTABIIEHUE ... 3
1. HEJIA U BATAYY OCBOEHUST JUCHMITTIHHDBL ............cooooiiiiiiiiceeeeeeeee e 4
1.1. ITEJTb OCBOEHUS JIACLIUTIITITHDL .....e.vveesvteeieeesteeesteeasteeestaaessseestaaessseesssaessseessaaasssaessaaasseessaaesssaeanaaessneessneensnens 4
1.2. BAIAYM OCBOEHUS JIUCITIATITAHBL (MOJIYTIST) c.vevtveauteseeneeieseestesseaseeseessesteseessessesseeseenseseesuessessesseeseensessessenses 4

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM IPOTPAMMGDBI ... 4
3. KOMIIETEHIIUU OBYYAIOIIEIOCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA AUC-
L0202 15 Y PR 4
4. CTPYKTYPA 1 COAEP KAHUE JUCHHUITIIIHHDBI ............coooiiiiiiieie e 8
4.1. PACIIPEAEJIEHUE TPYJOEMKOCTHU JUCLIATUIMHBI ITO BUJAM PABOT IO CEMECTPAM ....vecvveiiieesireeiveesnneens 8
4.2. COIEPKAHME JUCLMIIIUHBI, CTPYKTYPUPOBAHHOE ITO TEMAM ..uvtviviieeiiiiiiiirrieeeeesiiisssreeeesssssissssessessssssnnnns 9

5. TEKYILUNA KOHTPOJIb YCIIEBAEMOCTHU U MPOMEXYTOYHASI ATTECTALIMS IO UTO-
TAM OCBOEHUS JUCIHHIITIHHBIL ............cccooiiiiiiiiiie et e et e e e e naeeae e eneesnaenraeas 14
6. YYUEBHO-METOINUYECKOE OBECIIEYEHUE JUCHUIIJIAHDBI ..........cccoovviiiiiiiiiniiic e 17
6.1. VUEBHAS JINTEPATYPA, IIEUATHBIE U3JAHUS BUBJTMOTEUHOI'O DOHIIA ...eeeecvveeeeiireeeeeerieeeeitreeesisreeesaseeeesnns 17
6.2. CIIPABOYHO-BUBIAOT PAOUUECKAS JIMTEPATYPA ..cuvveeeiitieeeeitieeeeetteeesetteeeeiteeeesesseeesssbaeesssseeesssrenessnseeeesans 17
6.3. METOJIMYECKHUE YKA3ZAHMS, PEKOMEHJALIMN U IPYTUE MATEPHUAJIBI K SAHATHSM .....ooeevviveeeeiiveeeeevveeeenns 18

7. AHOOPMAIIMOHHOE OBECIIEUEHUE JUCIHHUIIJIIAHDBI .............ccooiiiiiieie e 18
7.1. TIEPEYEHD PECYPCOB MH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHON CETU «MHTEPHET», HEOBXOIUMBIX
JULSL OCBOEHUS JIUCLUIITIAHBL (MOZIYJTISL) vvuveiuveiueeiueesteesteeteestessaessaesseesseesseassesssssssesssesssesseessessssssssssesssesssesnsennes 18
7.2. TIEPEYEHB ITPOIT'PAMMHOI'O OBECIIEYEHUS 1 THOOPMALIMOHHBIX CITPABOUYHBIX CUCTEM ...vecocveeiveeinneeans 18

8. OBPA3OBATEJIbHBIE PECYPCBI AJISI THBAJIMJIOB U JIMIT C OB3 .....ooovvviiveecececeecee e 19

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME, HEOBXOAMMOE JJIs1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITIPOLECCA ITO AUCHUITIIMHE .......ccoeiiieieiece e 19
10. METOANYECKHUE PEKOMEHJIAIIMU OBYUYAIOIIUMCSA MO OCBOEHUIO JUCHUITJIMHBI
.................................................................................................................................................................................. 20
10.1. OBIIUE METOAUYECKUE PEKOMEHIAITAN JIJISI OBYYAIOIIMXCS ITO OCBOEHHUIO JUCIUIIIINHEI, OBPA3OBA-
TEJIBHBIE TEXHOJIOTHIM .....cciiiittttieeeeesiiitutteeeeeessasussseseesssaaassssseeassaaassssasessssssassssssesssessansssssesesessansssssessesssansssssneees 20
10.2. METOIUYECKUE YKA3BAHUS JUIS SAHATUN JTEKITAOHHOTO THITA ...cccvvveeeeirieeeiireeeeerreeeesreeeeseseeeesasreesssnnens 21
10.3. METOIUUYECKUE YKA3AHUS 10 OCBOEHUIO JIMCIUTIIMHEI HA JIABOPATOPHBIX PABOTAX ....ooeeeeeveennnnee. 21
10.4. METOOUYECKUE YKA3AHUS IO CAMOCTOSITEJIBHON PABOTE OBYUYAIOLLIAXCSL vocnvviieeivieessvieeeeveee e 21
11. OHEHOYHBIE CPEJICTBA JIs1 KOHTPOJISI OCBOEHUSA JUCHUIIJIMHBI ... 22
11.1 OLIEHOYHBIE MATEPUAJIBI JJISI TEKYILETO KOHTPOJIS. ... ciiiiuvriiiieeeeeiiitiieteeeeeesistrbeseeesssssabbsssessssssssssrssesssessas 22
11.1.1 TUTIOBBIE BOIIPOCHI JIJIS1 JIABOPATOPHDBIX PABOT ...uuvvvieiiieiiiiiitrieeeeeeiiissssessesssssisssssssssssssssssessssssssisnnes 22
11.1.2 TIPUMEPHBIE TEMBI JJII YCTHBIX JIOKITAZIOB. ..uvtceiiieutvtieeeeesiiiitsrteseeessisssssessesssssssssssssssssssssssssssssssssssses 23
11.2. TUMOBBIE BOIIPOCHI /151 IPOMEXYTOUYHON ATTECTALIMU B @OPME 3AUETA ...vveeeieviiieiiieieessreeeeereee e 24



1. IEJIM Y1 3AJJAYM OCBOEHUSI JUCIIATIIAHDBI

1.1. Heab0 ocBOeHHs JTUCHUILVIMHBI siBJsieTcsi (OpPMHpPOBAHHE HEOOXOIUMBIX
KOMITETEHIIMI /Uil pEelIeHUs 3a7ad CHHTE3a W aHalli3a aJTOPUTMOB M YCTPOWMCTB TEHEpAIlHH,
npuemMa W 00pabOTKM paJHMOCHUTHAIOB B ONTHYECKOM JHAra3oHe, HEOOXOIUMBIX TIpU
MIPOEKTUPOBAHUH PATUO(DOTOHHBIX YCTPONCTB, CUCTEM U CETEH CBS3H; 3HAKOMCTBO C TEHICHIIUSIMHU
pa3BuTHs paguo(OTOHHBIX ceTell W cucteM cBsizu. OOecredeHne NMPOYHBIX 3HAHHWHA CTYICHTOM
OCHOBHBIX TIOJIOKEHUH pagrno(GOTOHHUKH.

1.2. 3apauu ocBOeHUs TUCUMILITHHBI (MOTYJIs1):

— OCBOGHHME CTYICHTOM (OTOHHBIX METOJOB TEHEpAaIlMy CHUTHAJIOB pPaJHUOJHAIa30Ha,
aHaJIOTO-IIM(PPOBOTo MpeoOpa3zoBaHUs U IPYIUX CHEIHATIBHBIX BUOB 00pabOTKH paOCUTHAJIOB;

— OCBOCHME CUCTEMHOTO ITOAX0/a K IPOECKTUPOBAHUIO AHAJIOTOBBIX BOJIOKOHHO-ONTHYECKUX
CHICTEM CBSI3H U Iiepeayll HH(HOPMAIIHH;

— TMNPUOOpPETCHHE HABHIKOB TNPUMCHEHHUS pPaauo(POTOHHBIX TEXHOJOTHH B CHCTEMax
PaIHOIOKAIINY.

2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

VYuebnas mucummummHa «IIpukmagaas CBY onTosneKTpoHrKa» BKIIOYEHA B MEPEUYCHb JIHC-
LUIUIMH BapuaTUBHOM yactu (popMupyemMoil yyacTHUKaMu 00pa3oBaTeIbHBIX OTHOILEHHI), ompe-
nensaomuil HanpasiaeHHocTs OIl. JlucuurunHa peanusyercsi B COOTBETCTBUM C TPeOOBaHUSMU
dI'0C, OII BO n VII.

Jucnurumna Oa3upyercss Ha CIEAYIONMX IUCHHUIUIMHAX: «ONTHYecKue HaIpaBIsSIONINe
cpens» (b1.B.O/1.12) B obbeme OakanaBpuaTa, «ONTOIIEKTPOHHBIE M KBAHTOBBIC MPUOOPHI U
yerpoiictBay (b1.B.[IB.1.1) u «®oronuka» (b1.B.[IB.1.2) B 00béme mporpammbl OakaiaBpuara,
«AnTenHsl u ycrpoiictBa CBUY» (B1.B.JIB.2.1) u «AHTeHHO-(pUIEpHbIE YCTPOHCTBa»
(b1.B.JIB.2.2) B o00BEéMe mporpammbl OakanaBpuaTta, «MaTeMaTHYECKOE MOJEIHUPOBAHNE
ycTpoiicTB u cuctem tenekommyHukamuii» (b1.b.1), «Teopus moctpoenuss HHPOKOMMYHHKAIIMOH-
HbIX ceteit u cuctem» (b1.6.7), «ABTomarusupoBanusie uzmepenust Ha CBU» (b1.B.O/1.5).

Jucuumnuna «lIpuknannas CBY onTosieKTpoHHKa» SBISETCS OCHOBOIOJIATAIOLIEH Uis
MIPOXOKICHUSI CIEIYIOIIUX BUJIOB NpakTuk: Hayuno-uccienosatenbckas padora (b2.I1.1), Hayu-
Ho-uccnenoBarenbckas padora (b2.11.2), Hayuno-uccnenoBarenbckas padoTa (mosyueHue nepBud-
HBIX HaBBIKOB HAay4YHO-HMCCemoBaTenbekoi padoTsl) (b2.Y.1), [Ipennummomuas npaktuka (b2.11.3).

Pe3ynbpTaThl 00ydeHus, MOJyuY€HHbIE NP OCBOEHUM TUCHMIUIMHBI, HEOOXOIUMBI MPHU BBI-
MTOJIHEHUU BBIITYCKHOM KBaIM(PUKAIIMOHHON pabOTHI.

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

3.1. TIpouecc M3ydeHHsI AUCHUILTAHBI (MOIYISI) HampaBieH Ha (OPMHUPOBAHUE CIETYIOIIX
npodeccronanbHbix KomnereHnuid B coorserctBur ¢ OIIOIT BO no wanpaenenuto 11.04.02 «n-
(hOKOMMYHUKAITMOHHBIC TEXHOJIOTHH U CHCTEMBI CBSI3M.

INKC-5 CnocobeH k pazpaboTke METOA0B (GOPMHUPOBAHUSA U 0OPaOOTKU CUTHAJIOB U OIpese-
JIeHUI0 0071acTh 3PPEKTHBHOTO X UCIIOIB30BaHUS B MHPOKOMMYHUKAITMOHHBIX CETSAX, CHCTEMaX U
YCTPOMCTBAX;

IKC-6 CnocobeH k BBIOOPY M CPaBHHTEIBHOMY aHAJU3y BapUAHTOB MPOCKTHPOBAHUS Tac-
CHBHBIX U aKTHBHBIX ycTpoiicTB CBY, onTnyeckoro 1 KBa3MONTHYECKOTO AMANIA30HOB JJIMH BOJIH;
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dopMupoBaHUE YKa3aHHBIX KOMIETEHIMI pa3meleHo B Tadnuue 1.

Tabnuna 1 — ®opmupoBaHUE KOMIIETCHIIUN AUCIATLTHHAMHE

HaunmenoBanue CemecTpbl GOPMHUPOBAHKS TUCIUTUTMHBI
JTUCIUIUIAH, (OPMUPYIOLTUX
KOMIIETEHIIUIO 1 2 3 4
COBMECTHO
1IKC-5
Mukposnekmponnvle ycmpotucmaea
CBY

IIpobremvl cospemennoli becnposoo-
Hou cesazu. Yacmo 1

OcHogvl yudposo mexHuxu

OcHosbl cemesbiX UHDOPMAYUOHHBIX
mexHoao2ul

IIpuxnaonas CBY onmosnekmponuxa _

IIpeoounnomnas npakmuxa

Buinonnenue u zawyuma BKP

IIKC-6

Hayuno-uccreoosamenvcras paboma
Muxkposnexmponnbie ycmpoticmea
CBY

IIpuxnaonas CBY onmosnekmponuxa _

Hayuno-uccnedosamenvckas paboma
(nonyyeHue  NEPEUUHBIX  HABBIKOB
HAYYHO-UCCIIe008aAMeENbCKOU pabomul)

Hayuno-uccnedosamenvckas paboma

Coepemennvie anmeHHvle YCMPOLU-
cmea

Mamemamuueckue memoosbl NPUKIA0-
HOU 271eKMPOOUHAMUKU

Texnuka u npudopvl mepazepyosozo
ouanazona 4acmom

IIpeoounnomunasn npaxmuxka

Buinonnenue u sawyuma BKP




3.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy'leH]/lﬂ Mo TUCHUIIJIMHE, COOTHECCHHBIX C IVIAHUPYEMBbIMH pPE3yJIbTaTaMHU OCBOCHHUS OIT

Tabnuma 2 — Ilepedyensb naaHUPyeMbIX pe3ybTaTOB 00yUEHUS MO JUCHMILTUHE, COOTHECEHHBIX C IJITAHUPYEMbIMU Pe3yIbTaTaMU OCBOCHUS

Koa u HauMeHOBaHHE HH- OueHoyHble MaTEepUAJIbI
Koa u HauMeHnoBaHune —
R — AUKATOPA T0CTHKEHUS I[Inanupyembie pe3yabTaThl 00y4eHUs MO JUCHUTIINHE Texyurero IIpome:kyTOoUHOI
KOMIIeTEHIHH KOHTPOJIsA aTTecCTAlUHU

IIKC-5. Cnocoben k pa3- | Ocgoenue oucyunaunst npuyacmuo k T@ G/07.2 (IIC 06.048 «Hnsrcenep-paduosiekmpoHuyux 8 o01acmu paouomexHuk U meaeKOMMYHUKAYUILY),
paboTke MeTomoB (HOpMU- | peuwiaem credyroujue 3a0ayu:

poBaHMA H  0OpabOTKH | — paspabomka uuuecKux u MAmeMamuieckux Mooenel Ucciedyemvblx npoyeccos, AGeHull U 00beKmos, OMHOCAWUXCA K NPOpecCUOHATbHO
CHTHAJIOB M ONPENENCHUIO | chepe, cO30anue KOMNbIOMEPHbIX NPOSPAMM C UCHOTbI0BAHUEM KAK CIAHOAPMHBIX NAKEMO8 A8MOMAMUZUPOBAHHO20 NPOEKMUPOBAHUS U UCCTe-
obmactd  3(D(HEKTUBHOTO | dosarnull, max u papabamviéaemvix CamoCmMOosIMeNbHO.

;);Klg;lﬁ);ﬁ;i];iiﬁiﬁlfw I/IHKCV-5.3. Hcnons3yer | 3HaTh: Ymers: Baanern: Tembl g ycr- | Bompocsl jyist yct-
ceTax, CHCTEMAX 4 | yeTpoiicTBa dbopmupoBa- | - Qusuueckue 3¢- | - IPOBOJUTH U3MEPCHUA | - NPaKTHYECKUMH | HBIX ~ JOKJIAAoB. | HOro  cobecenoBa-
yeTpoticTsax HUS U OOpabOTKH CHTHA- | (PEeKTEHI, TIPUHINIBL, | 1 TECTHPOBAHUE Xapak- | HABBIKAMI pabotel ¢ | Bompockr IUTA | HUS: OMIICTHI

JIOB TPH PEUICHUU TpaK- | DJIEMEHTH M YCTPOH- | TEPUCTHK OCHOBHBIX | DIIEMCHTaMH mep- | TPYHIOBBIX  00-

TUYECKUX 33/1a4 M B CBOCH | CTBa ISl yIIpaBlle- | IEMEHTOB W YCTPOWCTB | CIIEKTHUBHBIX CHCTEM | CYXKIOCHHU (KpyT-

HayJIHO- HUSI CBETOM B ONTH- | (POTOHHUKH ITHPOKOTIOJIOCHOH JBIX CTOJIOB) IIO

HCCIICIOBATEIbCKON JIes- | YeCKHX MaTepranax MHUKPOBOJIHOBOH (po- | mabopaTopHBIM

TENBHOCTH. TOHUKHA paboTam.

IIKC-6. Crocoben k BbI- | Ocgoenue Oucyunaunvt npuvacmuo k T@ GI07.2 (TIC 06.048 «Huoicenep-paouosiekmponuyux 6 obaacmu paouomexHuxu u mene-
0Opy W CpaBHUTEIBHOMY | KOMMYHUKAYUUY»), peuiaem ciedyiouue 3a0adu.:

aHaJIM3y BapUaHTOB IIPO- | — paspabomka pabouux niaHos8 u npoepamm npoeeoeHUs HAYUHbIX UCCIeO08ANHULL U MEXHUYECKUX PA3PAOOMOK, GblOOp MEMOOUK U CPedCcma peule-
eKTUPOBAHUS TACCUBHBIX | HUS 3A0a4i, NOO20MOBKA OMOEAbHbIX 3A0aHUL OJis1 UCHOTHUMENEl,

M aKTUBHBIX YCTPOWCTB | — cOOp, 06pabomKa, ananus u CUCMeMamu3ayus Hay4yHO-MeXHUYeCKoU UHDOpMAyuL no meme uccied08anus, 6bl00p MEMoOUK u cpeocms peuenus
CBUY, onTu4eckoro u KBa- | 3adauil,

3MONTHYECKOTO JIAINa3o- | — paspabomka u3uyeckux u Mamemamuyeckux mooenel Ucciedyemvix npoyeccos, sA6JeHUll U 00beKmMos, OMHOCAWUXCS K NPOPDECcCUOHANbHOU
HOB JUIMH BOJIH cpepe, coz0anue KOMNLIOMEPHBIX NPOSPAMM C UCNOB30BAHUCM KAK CIAHOAPMHbLIX NAKEMOE8 A8MOMAMUUPOSAHHO20 NPOEKMUPOBAHUS U UCCTe-
008aHUll, MAK U paspadamuvléaemvblx CAMOCMOAMENbHO.
HIIKC-6.1. OcBauBaer | 3HATH: Baapers: Tembl 1na ycr- | Bompocsl mist ycer-
COBpPEMEHHBIE U MEPCHEK- | - aKTyalbHble MpO- - TEpMHMHOJOTHEH B | HBIX  JIOKJIAJOB. | HOTO  cobecenoBa-
TUBHBIE HalpaBJeHus | ONeMBl M JIOCTHIKe- npeaMeTHON obnactu | Borpockt JUISL | HUS: OMJIETHI
cucreM cBs3u CBY, kBa- | HUSI ~ COBpEMEHHOMU (oTOHUKH TPYIIOBBIX  00-
3HONTHYECKOTO M ONTHYE- | MHKPOBOJHOBOH CyXJAeHUH (Kpyr-
CKOTO JHAaNa3oHOB JIUH | (pOTOHHKH; JBIX CTOJIOB) TIIO
BOJTH. - OCHOBHBIE Xapak- 71a00paTOPHBIM




TEPUCTUKH  COBpe-
MEHHBIX  HCTOYHH-
KOB, MOZYJISITOPOB 1
MIPUEMHHUKOB  OITH-
YECKOTO M3IyICHUS

paboram.

HIIKC-6.2. Anammsupyet
BapUaHTHl TPOCKTHPOBA-
HUS MACCUBHBIX M aKTHB-
HeIX  ycTpoiicte CBUY,
ONTHYECKOT0 M  KBa3U-
ONTHUYECKOT0 AMANa30HOB

3HaTh:

- OCHOBHEIC (DOTOH-
HBIE MeTOIBI (op-
MHUPOBAaHHS H Tpe-
00pa3oBaHus paauo-
CHTHAJIOB

YMerh:

- MPHUMEHATH OCHOBHEIC
THIIBI HMCTOYHHKOB H3-
Jy4eHHus B paguodoTo-
HHKE;

- IPOBOJUTH U3MEPEHUS

Tembl s ycT-
HBIX  JTOKJIAJIOB.
Bomnpocsr IS
IPYIIOBBIX  00-
CyXaeHuil (xpyr-
JBIX CTOJIOB) IO

Bompocel st ycr-
HOTO coDbecemoBa-
HHS: OUJIETHI

JUIMH BOJIH. U TECTHPOBAHHE Xapak- 71a00paTOPHBIM
TEPUCTHUK OCHOBHBIX paboTam.
3JIEMEHTOB U yCTPOMCTB
paano@OTOHUKH
UIIKC-6.3. Hcmonb3yer Ymern: Baaners: Tembl 1na ycr- | Bompocsl mns ycr-

COBpEMCHHBIE HH(POKOM-
MYHUKaIlHOHHBIE ~ TEXHO-
JOTHH W METOIBI TPOBE-
ICHUS TEOPETHYCCKUX U
SKCIIEPUMECHTANBHBIX HC-
CIEe0OBaHUI B HAy4dHO-
WCCIIeIOBATENIbCKUX  pa-
0oTax B 00JIaCTH CHUCTEM
ceszu CBY, ontuueckoro
M KBa3HONTHYECKOTO IHa-
Ma3oHa JIJTMH BOJH

- TPOBOIUTH PAaCUCTHI
OCHOBHBIX  XapaKTepH-
CTUK (DOTOIIPUEMHHUKOB
Ha OCHOBE p-i-n W Jna-
BUHHBIH ()OTOAMONOB, a
TaKkXKe BBIOMpaTh ONTH-
MallbHble PEXUMBI HX
paboTel TpPH pelIeHUH
3a1a4 paguoOTOHUKN

- METOJAaMH HCCie-
JIOBaHUSI XapaKTepH-
CTHK OCHOBHBIX
YCTPOWCTB  IUPOKO-
MOJIOCHOM  paanodo-
TOHHKHU;

- HaBbIKAMH MPOBe-
JICHHUsI PacueToB Xa-
PAKTEPUCTHK PATHO-
(hOTOHHBIX
YCTPOWCTB  reHepa-
ouu  u  00paboTku
PaJMOCUTHATIOB

HBIX  JTOKJIAJIOB.
Bomnpocs! IS
TPYIIIOBBIX  00-
CyXJIeHU# (KpyT-
JBIX CTOJIOB) IO
J1a00paTOPHBIM
pabotam.

HOro cobecenoBa-
HHS: OMJIETHI




4. CTPYKTYPA U COAEPKAHUE JUCIIAITJIMHBI

4.1. PacnpenejieHue TPYA0EMKOCTH JUCIHUIJIMHBI 10 BUIaM PadoT Mo ceMmecTpam

OOmiast Tpy10EMKOCTh AMCHUILIMHBI COCTaBIsieT 2 3a4.el. (72 4aca), pacnpe/eicHue va-

COB I10 BUAaM pa60T " cEMECTpaM MMpPEACTABICHO B Ta6n1/1ue 3.

Tabmuma 3 — Pacripeaenenne Tpy10EMKOCTH JUCITUIIIIMHBI 110 BUaM paboT Mo ceMecTpaM

TpyaoémMkocTh B yac
Bup y4eOHoii padoThI Bcero B 1.4. mo cemecTpam
qac. lcem |
@opMaTt U3yyeHHs JMCIUNIHHBI ouHas
OO01mast Tpy10€MKOCTb TUCIUILIUHBI 10 Y4€OHOMY TUIaHY 72 72
1. KonrakTHas pa6ora: 38 38
1.1.AynutopHasi paboTa, B TOM 4ucJie: 34 34
3aHATHUS JIeKimonHoro tuma (JI)
3aHsTus ceMuHapcekoro tuna (I13-cemuHapsl, IpakT. 3aHATHS U AP) 17 17
nabopartopubie paboTsl (JIP) 17 17
1.2.BHeayiuTopHas, B TOM YHcJe 4 4
KypcoBast pabora (npoekt) (KP/KII) (koHCcynpTanus, 3ammura)
TEKYIINI KOHTPOJIb, KOHCYJIbTAIIUU N0 JUCIHUILTUHE 4 4
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA)
2. CamocTrosiTesabHas padora (CPC) 34 34
pedepar/acce (MMOAroTOBKA)
pacuérHo-rpadudeckas padora (PI'P) (moaroroska)
KOHTpOJIbHas paboTa
kypcoBas padota/mpoext (KP/KIT) (monroroska)
CaMOCTOSITENIbHOE M3YUYEeHUE pa3ZiesioB, CAMONOATOTOBKA (IIpOpaboT-
Ka ¥ MMOBTOPEHUE JICKIIMOHHOTO MaTepualia U MaTepraia yueOHUKOB 34 34

1 yueOHBIX TTOCOOUIA, MOATOTOBKA K JTA0OPATOPHBIM U MIPAKTHYECKUM
3aHSATHUSM, KOJUIOKBUYM H T.11.)

ITonroToBka K 3k3aMeHy (KOHTPOJIb)




4.2. Coaep:kanue AUCUUILTUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuua 4 — Coznep:kaHnue AUCUMILIUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Bunnl yue6Hoii padoTsl (dac)

Ilnanupyemble
KOHTPOJIHpYeMbIe b o> HaumeHnoBanue
( o3 HILTaTI:) focno) KonTakTHas padora 2 59 HaumeHoBaHHUe NCTOJIB3Y- 23D 26O TAHNOLO
- -] <
pesy . E = €MbIX AKTHBHBIX U HHTEP- pasp
enusn: xkox YK; HaumeHnoBaHue pa3aesioB, TeM . b & R == Bupg CPC DJIeKTPOHHOTO0
OIK: K 1 wru = « 23 L= £g s aKTHBHBIX 00pa3oBaTe/ib- Kypea (Apyaoem
’ = SES|ESE|E8E HBIX TEXHOJIOTHi ypea (rpy.
KAaTOPBI TOCTHKe- 2 e ag (20 & 5 = KOCTh B Yacax)
o =
HHSI KOMIIeTeH Uit = =R é—.i S s i
(]
1 cemecTp

TIKC-5:
UIIKC-5.3
IIKC-6:
UIIKC-6.1
UIIKC-6.2
HIIKC-6.3

Paznen 1. KomnonenTHas 6a3a paZ[I/IO(l)OTOHI/IKI/I: HUCTOYHUKHU, MOAYJATOPLI U IPUEMHUKHU ONITHYE-

CKOr'o u3J1iy4yeHus1

Tema 1.1. YcTpoiicTBO onTHYECKO-
ro BoJIOKHa. PacmpocTtpaneHue cBe-
Ta B BOJIOKHE. THIIBI BOJIOKOH

IIpaxkTnyeckoe 3aHATHE 1.
YCTpoHCTBO ONTUYECKOTO BOJIOKHA.
PacnipoctpaneHue cBeTa B BOJIOKHE.
Tumnel BOnOKOH

1,0

IlonroroBka k ceMuHa-
pam [6.1.1], [6.1.2]

Tema 1.2. VIcTOYHUKH U NIPHEMHU-
KH OIITHYECKOTO U3ITy4EHUS

IIpakTuyeckoe 3ansaTHe 2. MUc-
TOYHUKHU ONTHYCCKOTO HU3ITYUCHUA:
KOHCTPYKILIMSI, TPUHIUI JEWUCTBHS,
OCHOBHBIE TEXHHYECKHE XapaKTe-
PHUCTUKH

1,0

[MonroroBka K CeMHHA-
pam [6.1.1], [6.1.2]

IIpakTuyeckoe 3aHaTme 3. [lpu-
€MHHKH ONTHYECKOTO W3ITyYeHHS:
KOHCTPYKLHS, MPUHINI ACUCTBUS,
OCHOBHBIE TEXHHYECKHUE XapaKTe-
PUCTUKU

1,0

ITonroroBka k ceMHHa-
pam [6.1.1], [6.1.2]

Tema 1.3.
MOAYJISITOPBI

3J'I€KTp00HTI/I‘l€CKI/I€

1. HuarHoctudeckuit 6e30-
LIEHOYHBIA KOHTPOJIb, JIy4lle
B3aMOKOHTPOJIb;

2. Pa3HoypoBHeBbIE Kade-
CTBEHHBIE, pacyeTHbIC 3a/a-
HUSL;

3. bim-ompoc.

[Ipn w3ydeHun HOBOTO Ma-
Tepuanga-ciailyy mokas. 2TO
CO3/JIaeT €IMHYI0 aKTHBHYIO
MO3HABATENFHYI0 Cpeny, B
KOTOpOM yuduTenb cepueit
yMeno ToJOOpaHHBIX BO-
MPOCOB U 3a7aHuil BO30YX-
JaeT M HamNpaBisieT MBICIb
oOydJamuxcsi K  HOBBIM
TEOPETHYECKUM  BBIBOJIAM.
Janee B Xoie 3aKpenjeHUs
YTOUHSET, KOPPEKTHPYET
TIOHUMaHHe yUaIUMHUCS
HOBOTO 3HaHWs, (GopMHUpyeT
NepBOHavYalIbHBIE yMeHUs. B
X07ie OOBSCHEHHS U 3aKpeTl-
JIeHWs HOBOTO MaTepuania




IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl 0CBO-
enus: xox YK;
OIIK; IIK u unau-
KATOPBI JOCTHKE-
HHS KOMIIETCHIUIA

Buasbl yue6Hoii padotsl (4ac)

1 1
KonrakTnas pagora 2Es
P08
HaumeHnoBaHue pa3aesioB, TeM . d & 2 82 Bupg CPC
= s S 2 o= e 8 =
E 2 A = S e x| 9e 2
S = o E» 2| o act
& C 2 | ¥ o a2 5
S EEE|E:T|:c
=8 |©=
IpakTuyeckoe 3aHsaTHE 4. DIEK- 2,0 I[TogrotoBka K ceMHHAa-
TPOONITHIECKHIE MOIYJISITOPHI pam [6.1.1], [6.1.2]
JladopaTopHasi pabdora 1. Hccre- 4,0 [ToarotoBka k sabopa-
noBaHue xapakrepuctuk CBY ys3- TOPHBIM pabortam
JIOB C MOMOIIBI0 BEKTOPHOTO aHa- [6.1.1], [6.1.2], paboTam
JM3aTOpa Ierei [6.2.1], [6.2.2]
CamocrosiTeIbHAsT paGoTa 1Mo 8,0
ocBoenmio 1 pazgena:
pedepar, 3cce (Tema)
pacuyéTtHo-rpapuyeckass  pabora
(PTP)
KOHTpOJbHasi padora
Hroro mo 1 pazmery 4,00 5,00 8,00

HaumeHoBaHue HUCIOJBb3Yy-

€MbIX aKTUBHBIX U HHTEP-

AKTHUBHBIX 06p3303aTeJ11,-
HBIX TeXHOJIOI Hii

KaJapbl IOJDKHBI OBITH pas-
HOOOpa3HBIMHU, YTOOBI OXBa-
TUTh BCE MOMEHTHI IO3Ha-
HUS: aJNrOpUTM IIOMCKa pe-
UIEHUS TOCTaBJIEHHON Mpo-
OJNIEMBI, OLIEHUBAHHE ajlb-
TEepPHATHUB, oOHapyKEHHE
CJIEACTBUI U UX 3HAUYUMOCTH
B TCOPHH U T.JI.

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTh B Yacax)

ITKC-5:
HIIKC-5.3
ITKC-6:
HIIKC-6.1
HIIKC-6.2
UIIKC-6.3

Pasnen 2. ®@oToHHBIE METOAbI FeHEePALUM U

npeodpa3oBaHusl PAJIHOCUTHAJIOB

Tema 2.1. Onruyeckoe reTepoau-
HUPOBAaHUE ¥ TOMOTUHHPOBaHUE.

IMpakTuyeckoe 3ansitue S. OnTu-
YECKO€ TE€TepOAMHUPOBAHUE U TO-
MOJIMHUPOBaHUE.

2,0

IlonroroBka k ceMuHa-
pam [6.1.1], [6.1.2]

Tema 2.2. Tl'enepamus paauoda-
CTOTHBIX CHTHAJIOB C IIOMOIIBIO
BHEIITHEH MOTyJISIIHH.

IIpakTuyeckoe 3anaTHe 6. I'eHe-
pauys paaiuoYacTOTHBIX CUTHAJIOB C
MIOMOIIBIO BHEIIHEH MOTyJISIHH.

1,0

[ToaroroBka K ceMuHa-
pam [6.1.1], [6.1.2]

JlaGopaTopunas paGora Ne 2 Uc-
cieioBanue paguodoronaoro CBY
YMHOXKUTEJISE 4aCTOTBI

4,0

[ToaroroBka k nabopa-
TOPHBIM pabotam
[6.1.1], [6.1.2], paboTam
[6.2.1], [6.2.2]

1. JlmarHoctudeckuii 06e30-
LIEHOYHBII KOHTPOJIb, JIy4IIle
B3aUMOKOHTPOJIb;

2. Pa3HOYpOBHEBbIE Kaye-
CTBEHHBIE, PacUeTHBIC 3a/1a-
HHUSL;

3. baui-ompoc.

IIpu um3yyeHuum HOBOro Ma-
Tepuana-ciaiixi mokas. 3ITo
CO3/1aeT EIMHYI0 AKTHBHYIO
MMO3HABATENBHYIO Cpely, B
KOTOpPOM y4duTenb cepuei
yMeNo TO0JOOpaHHBIX  BO-
MIPOCOB M 3aJaHUi BO30YX-
JaeT W HampaBisieT MbICIb
o0ydJaromuxcsi K  HOBBIM
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IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl 0CBO-
enus: xox YK;
OIIK; IIK u unau-
KATOPBI JOCTHKE-
HHS KOMIIETCHIUIA

Buasbl yue6Hoii padotsl (4ac)

1
Konrakrnas paéora é £o
o 9=
HaumeHnoBaHue pa3aesioB, TeM = Lo o= ? = E E% Bupg CPC
= | BzF|Zfgzic
£ | §8¢ |22 278
= B R A é 2 o g
Tema 2.3. Onro3neKTpoHHAasT aBTO-
TeHepanus paaruoCUTHAIOB.
IpakTuyeckoe 3ansitue 7. Onro- 2,0 ITogroToBKa K ceMHHa-
JJIEKTPOHHAsT aBTOTE€Hepamus pa- pam [6.1.1], [6.1.2]
JMOCUTHAJIOB.
JlaGopaTopuasi padora 3. lccie- 5,0 IMonmroroBka k mabopa-
JIOBAaHUE OITO3JICKTPOHHOTO T'CHE- TOPHBIM pabotam
paropa CBY curnaios [6.1.1], [6.1.2], paGoTam
[6.2.1], [6.2.2]
Tema 2.4. ®opMupOBaHUE TOJH-
rapMOHUYCCKOTO OINTHYECKOTO H3-
JIYYICHUS.
IIpakTnueckoe 3ansitue 8. Dop- 1,0 [TogroroBka k cemMuHa-
MHpPOBAHUE TOJIUTAPMOHUYECKOTO pam [6.1.1], [6.1.2]
ONTUYECKOI'0 U3JTYyUYCHUA.
Tema 2.5. PagnodoToHHBIE CMECH-
TCJIN paInO4aCTOTHBIX CUTHAJIOB.
IpakTuyeckoe 3ansaTue 9. Pa- 2,0 IlonroroBka k ceMuHa-
JUO(QOTOHHBIE CMECUTEIN PaJHo- pam [6.1.1], [6.1.2]
YaCTOTHbBIX CUT'HAJIOB.
CamocrosiTeJibHasi  padora 1o 14,0
OCBOEHHIO 2 pa3jesa:
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckass pabora
(PT'P)
KOHTpOJIbHasi padoTa
HToro mo 2 pazueiry 9,00 8,00 14,00

HaumeHoBaHue HUCIOJBb3Yy-

€MbIX aKTUBHBIX U HHTEP-

AKTHUBHBIX 06p3303aTeJ11,-
HBIX TeXHOJIOI Hii

TEOPETUYECKHM  BBIBOJAM.
[Hanee B xone 3akpemieHUs
YTOYHSET, KOPPEKTHPYET
[MOHUMAaHHE YYaIIUIMUCS
HOBOTO 3HaHUs, (HopMHpYyeT
nepBOHAYAIbHBIC YMCHUA. B
X07ie OOBSCHEHUS U 3aKpeTl-
JICHUsS HOBOI'O Marepuaa
KaJapbl IOJDKHBI OBITH pas-
HOOOpa3HBIMHU, YTOOBI OXBa-
THTh BCE MOMEHTHI IT03HAa-
HUS: QITOPUTM I[OWCKa pe-
IICHUS TIOCTaBJICHHOW TIPO-
OJIEMBI, OLIEHMBAHHE ajlb-
TEpHATUB, oOHapyxeHHue
CIICICTBUU U MX 3HAUMMOCTH
B TCOPUH H T.JI.

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTh B Yacax)
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IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl 0CBO-
enus: xox YK;
OIIK; IIK u unau-
KATOPBI JOCTHKE-
HHS KOMIIETCHIUIA

Buasbl yue6Hoii padotsl (4ac)

HaumeHnoBaHue pa3aeioB, TEM

o

KonTakrHas padora éE‘
<]

= | . TR

s S 2 =

= 822 |E5x| 5%
= S X o | B s 5| S a
% S 2e zq,[_zu
= S~23 &2 o
=] © =

JEHTOB (4ac)

Bupg CPC

HaumeHoBaHue HUCIOJBb3Yy-

€MbIX aKTUBHBIX U HHTEP-

AKTHUBHBIX 06p3303aTeJ11,-
HBIX TeXHOJIOI Hii

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTh B Yacax)

TIKC-5:
HIIKC-5.3
TIKC-6:
UIIKC-6.1
UIIKC-6.2
UIIKC-6.3

Pa3gen 3. IlpumMeHeHHE METOI0B pa,

ANO(OTOHMKH B PAAMOIOKALUU

Tema 3.1. BonokoHHO-OIITHYSCKHE
JINHUHU

IIpakTnuyeckoe 3ansatue 10. Bo- 0,5 IlogroroBka k ceMuHa-
JIOKOHHO-OITHYECKHE JMHUM Mepe- pam [6.1.1], [6.1.2]

naun 1 pacnpenenenuss CBY cur-

HaJIOB

IIpakTnueckoe 3ansatue 11. Bo- 0,5 IlonroroBka k ceMuHa-
JIOKOHHO-ONTHYCCKUE JUHHH 3a- pam [6.1.1], [6.1.2]
JCPXKKH PaIiOCHTHAIIOB.

Tema 3.2. Pammodoronnsie ¢azo-

BpaILaTeNy PaJAUOCHTHAJIOB.

IpakTuyeckoe 3ansTue 12. Pa- 1,0 IlonroroBka k ceMuHa-
JO(QOTOHHBIE (azoBpamiarenu pam [6.1.1], [6.1.2]
PaarOCHUTHAJIOB.

Tema 3.3. [Tpunmuner ALIT u HATT

B ONTHYECKOM JHAIa30HEe

IpakTuyeckoe  3ansitme  13. 1,0 IMoarotoBka K CeMHUHA-
[TprHIMOBI aHATOTOBO-IU(POBOTO pam [6.1.1], [6.1.2]
peoOpa3oBaHusl PaJANOCUTHAJIOB B

ONTHYECKOM JMAIa30He

IIpakruyeckoe  3anmaTHe  14. 1,0 [MomroroBka kK ceMUHA-
[prHIMTBL r(poaHaIOroBoro pam [6.1.1], [6.1.2]

HpeO6pa3OBaHI/IH paauoCurHajioB B
ONITHYCCKOM JHaIia3oHe

JladopaTopuasi padora 4. Crek-
TpaJibHbIe Xapaktepuctukn CBY
CUTHAJIOB

4,0

[MoaroroBka k Jsabopa-
TOPHBIM paboram
[6.1.1], [6.1.2], pabotam
[6.2.1], [6.2.2]

1. Juar"Hoctuueckuii 0e30-
LICHOYHBII KOHTPOJIb, JIy4IIe
B3aMMOKOHTPOJIb;

2. Pa3HoypoBHeBbIE Kaue-
CTBEHHBIE, pacyeTHbIC 3aja-
HUSL;

3. baui-ompoc.

IIpu m3yueHuum HOBOro Ma-
Tepuajga-claifyy mokas. ITO
CO37IaeT €IWHYI0 aKTHBHYIO
MIO3HABATENbHYIO Cpenay, B
KOTOpOH yuMTeNnb cepuei
yMeNno TOJOOpaHHBIX BO-
NPOCOB U 33laHuil BO30YXK-
JaeT M HamNpaBisieT MBICIb
o0ydJamuxcsi K  HOBBIM
TEOPETUYECKUM  BBIBOJAM.
Hanee B xone 3akperuieHuUs
YTOUYHSET, KOPPEKTHPYeT
TTIOHUMaHHe yUYaIIMHUCS
HOBOTO 3HaHWs, (GopMHUpyeT
NepBOHavYalIbHBIE yMeHUA. B
X0/1e OOBSCHEHUS M 3aKperl-
JEeHUsT HOBOTO MarepHuaia
KaZpbl JIOJDKHBI OBITH pas-
HOOOpa3HBIMH, YTOOBI OXBa-
TUTh BCE MOMEHTHI IT03Ha-
HUS: QITOPUTM I[IOWCKa pe-
IIEHUS TIOCTaBJIEHHOM Mpo-
OJeMBI, OILIEHHUBAHHE allb-
TEpHATUB, oOHapyxeHHue
CJICJICTBUH M MX 3HAYNMOCTH
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Buasbl yue6Hoii padotsl (4ac)

IInanupyemsbie
KOHTPOJIHpYeMbIe b3 HaumeHnoBanue
( POIHpYy ) Konrakrnas paéora 2 2o HaunmeHoBaHHe HCIOJIB3Y-
pe3yabTaThl 0CBO- S Y s pa3padoTaHHOTO
: =T €MbIX AKTHBHBIX U HHTEP-
enus: xox YK; HaumeHnoBaHue pa3aesioB, TeM . d & L~ Bupg CPC DJIeKTPOHHOT0
= av3z =& S8 = AKTHBHBIX 00pa3oBaTelb-
OIIK; IIK u uHau- = S 2R |EFzx|BD8° . Kypca (Tpyaoem-
= ez o |Em» x| & at HBIX T€XHOJIOTHI
KaTOPBI J0CTHKe- 2 e ag (20 & 5 = KOCTh B Yacax)
v =]
HHS KOMIIeTeH Ui = = E & 5.5 8 3 X
(]
CamocrosiTeIbHAsi paGoTa 1Mo 12,0 B TEOPHH M T.JI.
ocBOeHHI0 3 pa3aesa:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckass  padora
(PT'P)
KOHTpOJbHasi padoTa
Hroro no 3 pazmery 4,00 4,00 12,00
HUTOT'O 3A CEMECTP 17 17 34
HUTOI'O no aucuuminHe 17 17 34
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

JUist OCyILECTBIICHUS TEKYIIETO KOHTPOJIS 3HAHUK 00ydaromuxcs copMyaInpoBaHbl TEO-
peTrndecKkue BONpOCHl [0 TeMaM J1a00paTOPHBIX U MPAKTUUECKUX (CEMUHAPCKUX ) 3aHATHH.

Taxoke chopMHpOBaH MEpeYeHb BOMPOCOB, BHIHOCHMBIX HA MPOMEXKYTOUHYIO aTTeCcTa-
o B popme 3adera B 1 cemectpe.

VYKa3aHHBI KOMILICKT OLEHOYHBIX CPEICTB SIBIISCTCS HEOThEMIIEMOW dYacThio (hoHIA
OLIEHOYHBIX CPEJCTB U XpaHUTCA Ha Kadeape «PU3MKa U TEXHUKA ONITUYECKOM CBA3M.

Onucanue rokasarenaeil 1 KpUTEPUEB KOHTPOJS YCIEBAEMOCTH, ONMCAHUE ILIKaJl OLIEHU-
BaHUS IPU TEKYLIEM KOHTPOJe (KOHTPOJbHBIC HENENN) U OLICHKA BBINOJHEHUS J1a0OpaTOPHBIX
paboT mpuBeaeHO B TabIUIE 5.

Tabnuna 5 — Onucanue nokasarene U KpUTEPUEB KOHTPOJISL YCIIEBAEMOCTH, OITMCAHUE LKA
OLICHMBAHMsI IPU TEKYIIIEM KOHTPOJIC M OLIEHKA BHINOJIHEHHUS JJAOOPAaTOPHBIX PaboT

HIkana Jk3aMeH/3adeT ¢ OLEHKOH
3auer
OllcHHUBaHHUSA
40<R<=50 OTanyHO
30<R<=40 Xopouio 3a4eT
20<R<=30 Y 10BNETBOPUTEIBHO
0<R<=20 HeynosnerBopurenbHo HE3ayeT

HpI/I MMPOMCIKYTOYHOM KOHTPOJIC YCIICBAEMOCTb CTYACHTOB OLCHHUBACTCA B BUIAC OLICHKU
«3ayeT»/«He3auery.
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Tabnuna 6 — Kputepuu olieHuBaHus pe3ybTaTa 00y4eHHUs 110 AUCHUIUIMHE U [IKala OICHUBAHUS

Koa m HamMeHOBaHHE KOM-
neTeHIuN

Koa n HaumMeHOBaHNEe NHANKATO
Pa TOCTH)KCHUSA KOMIIECTCHIIUU

Kpurtepuu oueHuBaHus pe3yIbTATOB 00y4eHHUs

Orenka
«HeyJI0BJIETBOPUTEILHO»
/ «HE 3aUTEHO»
0-59%

OT max peHTHHIOBON
OIICHKH KOHTPOJIS

Onerka
«y10BJIETBOPUTEIBHO» / «3a-
YTEHO)

60-74%

OT max peHTUHIOBON OLIEHKU
KOHTPOJISL

OneHka
«xopomo» /
«3a4TEHO»
75-89%

OT max peHTHHIOBOU
OLICHKH KOHTPOJIS

Ornenka
«OTJIMYHO» /
«3aYTCHOY
90-100%

OT max peRTUHTOBOM
OIICHKH KOHTPOJIS

[IKC-5. Cnocoben k paspa-
00TKe MeTomoB (hopMupoBa-
HUS U 00pabOTKH CHTHAJIOB U
ompeneNneHnto obiactu 3¢-
(EKTHBHOIO HX HCHOJIb30Ba-
HHS B HHPOKOMMYHHKAI[H-
OHHBIX CETIX, CHUCTeMax |
ycTpoiicTBax

NIIKC-5.3. Ucnons3yeT ycTpoii-
ctBa hopmupoBaHus U 0OpaboT-
KU CHTHAJIOB [IPH PEILICHHUH MPaK-
THYECKHX 33j1a4 U B CBOCH Hayd-
HO-HCCIICIOBATEIbCKON IesTeNb-
HOCTH

He 3naer ¢usnueckue 3¢dpex-
Thl, NPHHLUIBI, 3JIEMEHTHl U
YCTpOMCTBa IJIsi YIpPaBICHUS
CBETOM B ONTHYECKUX MaTepH-
anax. He ymeer nposoauth
U3MEpeHHsT M TEeCTHPOBAaHUE
XapaKTePHCTUK OCHOBHBIX
3JIEMEHTOB U YCTPOMCTB (OTO-
HUKH. He Brnanmeer mpaktude-
CKMMH HaBbIKaMH paboThl ¢
JJIEMEHTaMH  TTePCIEeKTHBHBIX

3Haer He Bce (uzHUecKue
3¢ }EeKTHI, NPUHIMIBI, ICMEH-
TBI M YCTPOWCTBA IS YIpaB-
JICHUsI CBETOM B ONTHYECKHX
Matepuanax. C  omuOkaMu
MIPOBOJUT U3MEPEHUS U TECTH-
pOBaHHE XapaKTEPHCTUK OC-
HOBHBIX 9JIEMEHTOB u
ycrpoiictB  poronuku. IIpak-
THYECKHE HABBIKH DPabOTHI C
JJIeMEHTaMU  TIePCHEKTUBHBIX

3HaeT OONBIIMHCTBO (uznye-
ckuX 3(¢dexToB, NPHUHIMUIIOB,
JIEMEHTOB U YCTPOMCTB At
YIIpaBJIEHHSI CBETOM B ONTHYE-
CKHMX MaTepHajiax. YMeeT Ipo-
BOJIUTH U3MEPEHHS U TECTHPO-
BaHME XapaKTEPUCTHK OCHOB-
HBIX DJIEMEHTOB M YCTPOWCTB
(hoToHMKH, TOIycKash He3Ha-
quTeIbHbIe OomMOKu. Brameer
MPaKTHIECKAMH HaBBIKAMH

3Haer Qusznyeckue 3 eKTHI,
NPUHLUINBL,  3JEMEHTBl |
yCTpOICTBa MJIs YIpPaBICHUS
CBETOM B ONTHYECKUX MaTepH-
ajlaXx. YMeeT IIPOBOAUTH U3Me-
pPEHHS M TECTHPOBAaHHE Xapak-
TEPUCTHK OCHOBHBIX 3JIE€MEH-
TOB M YCTPOHCTB (DOTOHHKH.
Bnageer TPaKTUYECKUMU
HaBBIKAMH PabOTHI C 3JIEMEH-
TaMU TIEPCIIEKTHBHBIX CHCTEM

CHCTEM LIMPOKOMOJIOCHON | cHucTeM [IMPOKOMOJIOCHOH | paboThl C 3JEMEHTaMH IMep- | MHPOKOIOJIOCHOH MHKPOBOJI-
MHKPOBOJIHOBOU (DOTOHUKH MHKPOBOJIHOBOM  (DOTOHHKH | CIIEKTHBHBIX CHCTEM HIMPOKO- | HOBOM (DOTOHMKH
c1abo chopMUpOBaHBI MOJIOCHO# MHKPOBOJIHOBOI
dhoToHMKH

[IKC-6. CnocoGeH k BBIOOPY
U CPaBHUTEIFHOMY aHAIM3y
BapHAHTOB TIPOEKTHPOBAHUS
MACCHBHBIX M aKTUBHBIX
ycrpoiicts CBY, onruuecko-
ro ¥ KBa3HONTHYECKOrO AHa-
[1a30HOB [UIUH BOJIH

WIIKC-6.1. OcpauBaer coBpe-
MEHHBIE H MePCTIIEKTUBHBIE
HalpaBJeHUS  CHCTEM  CBS3U
CBY, KBa3HONTUYECKOTO U OII-
THYECKOTO  JHarna3oHOB  JUIMH

BOJIH.

He 3Hnaer akryanbHble mpo-
6JeMbl M JIOCTHIKEHHUSI COBpeE-
MEHHOW MHKpPOBOJHOBOH (o-
TOHUKH W OCHOBHBIE (DOTOH-
HBle MeTO/bI (opMHUpOBaHUS U
npeoOpa3oBaHus PaJUOCHTHA-
noB. He Biazeer TepMuHOIO-
THeld B TPEJAMETHOHW 00JacTH
(HOTOHHKH.

3HaeT OCHOBHBIE MPOOJIEMBI U
JIOCTUKEHHUS COBpPEMEHHOU
MHKPOBOJHOBOH (oToHMKH. B
BJIQJICET TEPMUHOJIOTHEH B
MIpeIMETHOH obnacTu GOTOHH-
KH.

3HaeT OCHOBHBIE (OTOHHBIE
MeTOAbl  (GOpMHUpPOBaHUS |
npeoOpa3oBaHusl PaIHOCHTHA-
J0B. Brnageer TepmuHOnoOruei
B NpeAMeTHOH obnactu (oTo-
HHKH.

3HaeT aKTyaJbHBIE TPOOIIEMBI
U JOCTH)KEHHUS COBPEMEHHOMN
MHKpPOBOJTHOBOH  ()OTOHHKH.
3HaeT OCHOBHBIE (DOTOHHBIC
MeTonbl  (OPMUPOBaHMS |
npeoOpa3oBaHusl PaJHOCUTHA-
J0B. YBEPEHHO BIajeeT Tep-
MHUHOJIOTUEH B MNpeaIMETHOMN
00acT OTOHUKH.

WIIKC-6.2. AHanmsupyer BapH-
aHThl TPOCKTUPOBAHUS MACCUB-
HBIX n AKTHUBHBIX yCTpOﬁCTB
CBY, onTH4eckoro W KBa3W-
OIITUYCCKOro auaria3oHoOB JINH
BOJIH.

He 3Haer ¢GoTOHHBIE METOABI
¢dopmupoBanus U npeodpaso-
BaHUs paauocursanos. He
yYMEET MNPUMEHATHL OCHOBHBLIC
THUIIBI UCTOYHUKOB H3JTYyUCHUS
B pamuodoronuke. He ymeer
NPOBONTh H3MEPEHUS H Te-
CTUPOBAHHE  XapaKTEPUCTHK

3HaeT  (QOTOHHBIE  METOMBI
(dbopmupoBanus U npeobpaso-
BaHMA panuocursaioB. C Tpy-
J0OM MOXET NPUMEHATHL OCHOB-
HBI€ THUIIBI UCTOYHUKOB H3J1Y-
4yeHus B paguodpoTonuke. J[o-
IyCKaeT OIIMOKU TpH H3Mepe-
HHU U TECTHPOBAHHM XapakTe-

3HaeT OCHOBHBIE (OTOHHBIE
Metonpl  (GopMUpOBaHHS M
npeoOpa3oBaHusl paTHOCHUTHA-
JIOB. YMEeT MpHUMEHATb OcC-
HOBHBIC THUIIBI HCTOYHHUKOB
U3IIYYeHUsS B Pagno(pOTOHHKE.
JlomyckaeT OMIKOKM TIpH H3-
MEpPEHHH M TECTHPOBaHUH

B coBepmenctBe 3HaeT ¢o-
TOHHBIE MeToxbl (opmupoBa-
HHS U ITpeoOpa3oBaHus paguo-
CUTHAJIOB. YMEET NPHUMEHATh
OCHOBHBIC THIIBI HCTOYHUKOB
H3ITy4eHUs B Paano(OTOHHKE.
IIpoBomut wu3MepeHHs H Te-
CTHPOBAaHHE  XapaKTEPHCTHK
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OCHOBHBIX  OJJIEMEGHTOB  H
YCTPOWCTB pagnoOTOHUKU

PHCTHUK OCHOBHBIX 3JICMEHTOB
U YCTPOWCTB panopOTOHUKU

XapaKTePHCTHK OCHOBHBIX
2JIEMEHTOB M YCTPOWCTB pa-
MO OTOHUKHI

OCHOBHBIX
YCTpOMCTB
0e3 onooK.

JJIEMEHTOB U
panuohOoTOHUKU

WIIKC-6.3. Ucnome3yer coBpe-
MEHHBIE HH()OKOMMYHHUKAIIHOH-
HBIE TEXHOJIOTUH U METOJBI IIPO-
BEJICHUSI TEOPETHYECKHX M OIKC-
HNEePUMEHTAIBHBIX HCCIIECOBaHUH
B HAyYHO-HCCIEIOBATEIECKHX
paboTtax B 00JaCTH CUCTEM CBS3U
CBY, onTH4eCKOro M KBa3W-
OIITUYECKOTO JAWaNa3OHa JUIMH
BOJIH.

He ymeer nmpoBoIuTh pacyeTsl
OCHOBHBIX XapaKTePHCTUK
(hOTONPHEMHUKOB Ha OCHOBE
p-i-n ¥ naBUHHBEIA (OTOAHO-
JIOB, a TaKKe BBHIOMpATh ONTH-
MaJbHBIE PEXHUMBI HX PaOOTHI
OpH pelIeHuH 3aaa4 paauodo-
ToHMKH. He Bnazneer MetonamMu
UCCIICZIOBAaHUS XapaKTEPUCTHK
OCHOBHBIX YCTpPOMCTB ILHPO-
KOIIOJIOCHOH PaZno(OTOHUKH.
OTCYTCTBYIOT HaBBIKH IIpOBe-
JIEHUs. pacuyeToB XapaKTepH-
CTHK panroGOTOHHBIX
YCTPOMCTB TeHepanu u obpa-
OOTKH paTuOCHTHAJIOB

C TpyZoM IpPOBOIUT PaCUETHI
OCHOBHBIX XapaKTePUCTUK
(OTOIPHEMHUKOB Ha OCHOBE
p-i-n u naBuHHBI QoToano-
noB. Bmaneer He BcemMu oc-
HOBHBIMU METOJIaMU HCCIEI0-
BaHMS XapaKTEPUCTUK OCHOB-
HBIX YCTPOWCTB IIHPOKOIO-
JIOCHOHU paano(OTOHUKH.

ITpoBOAUT pacyeTbl OCHOBHBIX
XapakTepucTuk  (oTonpueM-
HHKOB Ha OCHOBE p-i-n W Ja-
BUHHBIN (oToIM0N0B, HOIyC-
Kasi He3HaYHUTEIbHBIC OIIMOKH.
Brrageer OCHOBHBIMH MeTOHA-
MM HUCCIICJIOBAHHS XapaKTEepH-
CTUK OCHOBHBIX YCTpOICTB
LIMPOKOIIONIOCHOH — paguodo-
TOHMKH. Braneer HaBBIKH IPo-
BEJICHUSI PAacUeTOB XapaKTepH-
CTHK panropOTOHHBIX
YCTPOICTB reHepanuu 1 obpa-
OGOTKH paiOCUTHAJIOB

Be3 ommbok crocobeH mpoBo-
JUTh pPacyeThl OCHOBHBIX Xa-
pakTepucTHK  (oTonpueMHH-
KOB Ha OCHOBE p-i-n W JIaBHH-
HBI (POTONMONOB, a TaKKe
BEIOMpaTh ONTHMAJbHBIE pe-
KHUMBI UX pabOTHI TpH pellie-
HUM 3ajad  paauo(OTOHHKH.
Bnaneer Meromamu uccieno-
BaHMS XapaKTEPUCTUK OCHOB-
HBIX YCTPOMCTB IIMPOKOIIO-
JIOCHOH pamuogoToHHKH. Bia-
JeeT HaBBIKAMH IIPOBEICHUS
pacyeToB XapaKTEpUCTHK pa-
IMO(OTOHHBIX YCTPOHCTB
TeHepauun U o0paboTKu pa-
JFOCUTHAJTIOB
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Tabnuna 7 — Kputepuu olieHUBaHUS

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«S»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIIy’)KMBAaeT CTYACHT, OCBOMBIIUN 3HAHUS, yMe-
HUS, KOMIICTCHIIMA U TEOPETHUECKU MaTepuan 6e3 mpoOesioB; BHIMOJ-
HUBLINI Bce 3aJaHusl, PEIyCMOTPEHHbIE Y4EOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; MPAKTUYECKHE HABBIKA MPO(HECCHOHATBHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor10)

OLICHKY «XO0poIo» 3aCIyKHBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO
OCBOUBIIHM 3HaHus, YMCHHUA, KOMICTCHINN 1 TeopeTI/I‘leCKI/Iﬁ MaTcpu-
all, y‘-I€6HBIe 3agaHus HC OLUCHCHBI MAaKCHMMAJIbHBIM YHCJIOM 6aHHOB, B
OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKHUE HABBIKH.

IToporosslii ypo-
BeHb «3» (ynoBie-

OLICHKY «YAOBJICTBOPUTECJIBbHO» 3aClIy>XHMBACT CTYACHT, YaCTHYHO C
Hp06eHaMI/I OCBOHBIIHH 3HaHUWsA, YMCHUA, KOMIICTCHIOUHU U TCOPCTHUUC-
CKHit MaTrcpuraji, MHOTHC y‘Ie6HBIe 3aJaHus b0 He BBIIIOJIHUII, h19%(s10)

TBOPUTEJIHHO)
OHHU OIICHEHBI YUCIIOM OaJlIOB OJIM3KHUM K MUHMMAaJIbHOMY, HEKOTOpBIC
NPAaKTUYCCKHE HABBIKUA HE CHOPMHUPOBAHBI.
MUHMMaNBHBIA | OIICHKY «HEYI0BJIeTBOPHTEIbHO» 3aCIIy)KUBACT CTYIEHT, HE OCBOMB-
YPOBEHb «2» (He- | MM 3HAaHUS, YMEHUS, KOMIETCHIIMHM W TEOPETHYECKUH MaTepual,
yIIOBJIETBOPH- yueOHbIe 3aJjaHusl HE BBIMOJIHWI, IPAKTHYECKUE HAaBBIKA HE CHOPMHPO-
TEJILHO) BaHBI.

6. YYAEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOnas q1uteparTypa, nedyaTHble H3aHus 6udauoTevyHoro gponaa

bubnuoreuynsiii (oH YKOMIUIEKTOBAH MEYaTHBIMUA M3JaHUSIMH W3 pacdeTa He Me-
Hee 0,25 sKx3eMIuIsIpa KaKI0T0 U3 U3JaHUH, YKa3aHHBIX HHKE Ha Ka)KI0TO 00yJaroIIerocs
U3 YKCTIa JIUI], OJHOBPEMEHHO OCBAMBAIOIIUX COOTBETCTBYIOUIYIO JUCIUILIUHY (MOIYJb).

o | Q
o X
bubnmnorpaduueckoe onucanue g &2
=
No (aBTOp, 3arnaBue, BUJ U3JIaHUS, MECTO, U3JIaTEIHCTBO, E = E
(]
TOJI U3JJaHHsI, KOJIMYECTBO CTPAHMII) 228
6.11 ManoB, M.®. ®Ousnueckue ocHOBBI poToHUkH : Yuebd.mocodue / M.D. Ila- 2
7" | voB, A.B. ConoMoHOB. - 2-¢ u3a.,uctp. - CII16.; M.; Kpacnonap : Jlanb, 2018
3agopun, A. C. Metoapl U yCTpoHCTBa paguo(OTOHUKU B CHCTEMax pPajio-
CBsI3M. MeETOAMYECKHe YKa3aHWs 110 BBITIOJHCHHIO IMPAKTUYECKHX padoT :
yuebHoe nocobue / A. C. 3amopun. — Mocksa : TYCVYP, 2019. — 109 c. —

6.1.2. : N .| Om.u3m.
Tekcr : anexTpoHHBIH // JIaHb : 35eKTpoHHO-OuOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/312998 (nara obpamenus: 09.10.2023). — Pexum
JOCTYTIA: JUIsl aBTOPH3. MOJIh30BaTEIIEH.

6.2. CnpaBo4yHO-0u0.1norpaduyeckas Jureparypa
282
bubnuorpadudaeckoe onvucanue 5g8
=
No (aBTOD, 3arnaBue, BUJ U3aHUS, MECTO, U3/1aTEIbCTBO, zEE
(]
TOJT M3JJaHHsI, KOJTMYECTBO CTPAHMII) S 28
™

[EEN
\‘




6.2.1. | Kupuanos, B. C. ®usndeckre 0CHOBbI HAHOTEXHOJIOTHH (POTOHUKH M OITO-
uHpopmatuku : yaedHoe nocodue / B. C. KupuanoB. — 2-e u3f., ucnp. u J0I1I.
— Ilepmp : ITHUITY, 2022. — 364 c. — ISBN 978-5-398-02696-2. —
TexcT : anexTpoHHsbIii // JIaus : anekrpoHHO-OuOMHOTEYHas cuctema. — URL:
https://e.lanbook.com/book/328871 (mara ob6pamenus: 09.10.2023). — Pexxum
JOCTYMA: JUIsl aBTOPHU3. TOJIb30BaTEICH.

D131,

6.2.2. | Bynaparun, P. B. Unterpanbnas ontuka : Yue6.mocooue / P. B. bynaparun

[u op.] ; HI'TY um.P.E.AnekceeBa. — H.Horopox : M3n-8o HI'TY, 2008 52

6.3. MeToanueckue yKazaHusi, peKOMeHIAIUM U IPyrue MaTepuajbl K 3aHATHAM

MeTtoaudeckue ykazaHus U PEKOMEHIAIUU TI0 TIPOBEACHUIO KOHKPETHBIX BHJIOB YY€OHBIX
saasaTUi 1o jgucnuiuinHe «[Ipukmamnas CBY  onTosnekTpoHMKa» HaxoAsATCs Ha Kadeape
«DPTOC».

6.3.1. MeTtoauyeckue pEeKOMEHIAIMK 10 OpraHU3allid ayJUTOPHOH pabOTHl MO JMCIIH-
winHe «IIpuknannas CBY ontossieKTpoHUKay.

6.3.2. Meronuueckue pEeKOMEHAIIMU 10 BBIMOJIHCHHUIO Ja00paTOpHBIX PadOT MO JTUCITH-
wnHe «l[Ipuknannas CBY onrosnekTpoHuKa

6.3.3. Meroanueckre peKOMEH/IAIIUH 110 OPraHU3alliy 1 IJIAHUPOBAHUIO CAaMOCTOSTEIHHON
pab6otel o qucuuivie «lIpuknagnas CBY onTosnekTpoHuKa»

7. AHOOPMALIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI

VY4ebHblil mporecc Mo AUCHUINIMHE 00ecreyeH HeOOXOAMMBIM KOMIUIEKTOM JIMLEH3UOH-
HOTO ¥ CBOOO/IHO PacIpoCTPaHsIeMOro MpOrpaMMHOTr0 00ECIICUeHHs, B TOM YHCIIE OT€YECTBEHHO-
ro MPOU3BOJICTBA (COCTaB IO AMCUMILIMHE omperneneH B Hactosmeid PII/l u moanexxur oGHOBIIE-
HUIO IPH HEOOXOAMMOCTH).

7.1. Ilepeyenr pecypcoB  HHGPOPMAIUOHHO-TEJIEKOMMYHMKAIIMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX ISl OCBOCHHUSI TUCITUTUIMHBI (MOJTYIIS)

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

2. OnekTpoHHas OubiamoreuHas cuctema [IOBOJDKCKOTO TOCYAapCTBEHHOTO YHUBEPCHUTETA
cepBuca [DnekTpoHHbIi pecypc]. — Pexxum moctyma: http://elib.tolgas.ru./ - 3arm. ¢ sxpana.

3. OneKTpOHHO-0MONIMoTeyHast cucreMa Znanium.com [DJeKTpOHHBIA pecypc]. - Pexum
nocryma: http://znanium.com/. — 3arn. ¢ skpaHa.

4. OTtkpbITOE 00pa3oBaHue [DNEKTPOHHBIN pecypc]. - Pexxum gocryna: https://openedu.ru/. -
3ari ¢ sKpaHa.

S. Polpred.com. O630p CMMU. IlonHoTekcToBas, MHOroorpacieBass 0Oaza gaHHbIX (B/])
[DnexTponHbIii pecypc]. - Pexxum noctyna: http://polpred.com/. — 3aru. ¢ skpana.

6. ba3sl nanHbIX Bceepoccuiickoro WHCTHTyTa HaydyHOM W TEXHMUYECKOW HHQOpMauu
(BUHUTU PAH) no ecTecTBEeHHBIM, TOYHBIM U TEXHHYECKUM HayKaM DJIEKTPOHHBIA pecypc]. -
Pexxum noctyma: http://www.viniti.ru. — 3ari. ¢ skpana.

7. VYHuBepcuterckas nHpopMmanuoHHas cucrtema Poccust [DnekTponHbI pecypce]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.
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7.2. llepeyeHb NpPOrpaMMHOro odecrneyeHMss W HHEPOPMANUOHHBIX CHPABOYHBIX
cucTeM

Tabnuua 8 — IlepeueHb 37IEKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HaumeHoBaHue CcbLika, 0 KOTOPOii 0CYlIeCTBIISAETCSA
9BC poctyn K 9bC
1 Koncynbrant http://www.studentlibrary.ru/
CTYyACHTA
2 Jlanb https://e.lanbook.com/
3 HOpaiirt https://biblio-online.ru/

B tabmuue 9 yka3zaH nepeyeHb NpoQecCHOHATBHBIX 0a3 MaHHBIX W MH(OPMAIMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM oOOecredeH AOoCTyn (yAajeHHbIH noctym). /laHHbIM nepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBeTCTBUU C TpeboBanusimu ®I'OC BO.

Tabnuma 9 — [lepedeHb COBpEMEHHBIX MPO(ECCHOHAIBHBIX 0a3 JAHHBIX U MHPOPMAITMOHHBIX
CIPABOYHBIX CUCTEM

HaumeHoBaHue npodeccHoOHATBHOI 0a3bl Hoctyn k pecypcey (yAaJeHHbIH JOCTYI ¢
Ne | naHHBIX, HHPOPMAUMOHHO-CIPABOYHOI CH- YKa3aHHEM CCHLIKH/I0CTYN U3 JIOKAILHOM
CTeMBI ceTH YHHBEPCHUTETA)
1 2 3
1 baza manneix crangaptoB u pernmamentoB POC- | https://www.gost.ru/portal/gost
CTAHAAPT //home/standarts
2 [epedens npodeccrnonanbHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html
UH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM

8. OBPA3OBATEJIBHBIE PECYPCbI AJI5S1 UTHBAJIMAOB U JIUL C OB3

B Tabmuue 10 ykazan nepedeHb 00pa3oBaTEIbHBIX PECYPCOB, HMEIONMMX (OPMBI, Al TH-
POBaHHBIE K OTPAHUYECHMSIM MX 3/JI0POBBS, a TAKKE CBEACHUS O HAJTUYUH CHEIUAIbHBIX TEXHUYE-
CKHUX CpCIACTB 06yqu1/1${ KOJUICKTUBHOI'O W HWHIAWBHUAYAJIBHOI'O0 ITOJB30BaHUS. HpI/I 3aI10JIHEHUN
TaOIUIBI MOKET OBITh MCHONB30BaHA MHQOpMAIMs, pa3MelleHHas B mojpasnaene «JloctymHas
cpena» crnenuanuupoBaHHoro pasnena caiita HI'TY «Cenenus 06 oOpa3oBaTtenbHON OpraHu3a-
m» https://www.nntu.ru/sveden/accenv/

Tabmuua 10 — O6pazoBaresnbHble pecypchl 11 HHBaIUA0B U aun ¢ OB3

Ne Ilepeuens o0pa3oBaTeabHBIX pecyp- | CBeleHHSs] 0 HATHYMM CIENUAIBHBIX TEXHUYe-
COB, MMPHUCNIOCOOTEHHBIX /ISl HCTOJIb- CKHX CPeACTB 00yYeHHUs KOJIEKTUBHOTO U
30BaHUS MHBAJIUIAMH W JIMIAMH C HHAMBHIYAJIBHOI0 MOJIb30BAHUS
OB3

1 OBbC «KoHCYNIBbTaHT CTYIEHTa» 03BYYKa KHWT ¥ YBEIMYCHUE MpUPTa

SEC «Tamby CIIeIMaIbHOE MO6I/IJ‘IE>HO€ TIPUIIOKEHNE - CHHTE-
2 3aTOp Pe4H, KOTOPBIA BOCIPOU3BOIUT TEKCTHI

KHHT U MEHIO HaBUTALUHU

3 OBC «}Opaiit» BEPCHS JJIs CIA00BUISAIIINX
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9. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHHUE, HEOBXO/JNMOE JIUISA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

[TpoBeneHre NMPaKTHUECKUX 3aHATUNA M 1a00paTOPHBIX pabOT OCYIIECTBISETCS B ayIUTOPUHU
5234 «JlabGopatopusi MHUKpPOBOJHOBOH JJICKTPOJAMHAMUKHA W PaaoPOTOHHKHY», OCHAIICHHOMN
CJIEAYIOLMMU NTpUOOpaMu:

— MOJIyIpoBOAHUKOBBIHN Ja3zep Emcore TTX199475,

— ¢oronmpuemauk Emcore 2522B,

— aMIUTMTYJHBIN 3eKTpoonTuyeckuii moaystop Optilab IM-1550-20,

— KaTtymka ontuyeckoro BojokHa Corning SMF 28e+ (400 metpos),

— BEKTOPHBIN aHanm3atop neneid R&S ZVA40,

—reneparopsl CBY curnanos 1'4-207, '4-208,

— Agilent 837118,

— ocmmutorpad DS5032E,

— ananu3arop crnekrpa R&S FSU-50,

— TeHeparop curHayioB Hu3koyactoTHeid VC2002.

JUis  KOHTAaKTHOW UM CaMOCTOSITENbHON paboThl OO0YYalOIUMXCsS BBIJICJIEHBl OMEIIECHUS,
OCHAIIEHHBIE KOMITBIOTEPHOM TEXHUKOH ¢ mojaxitoueHueM k cetu "HMHTtepHer" u obecrnieueHueM
JIOCTYIIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEAy OpraHU3aIIH:

- 3aJl 3JEKTPOHHO-HH(POPMAIIMOHHBIX pecypcoB (aya. 2210 — 11 kommerotepos, aya. 6119 — 9
KOMITHIOTEPOB);

- YUTAJIBHBIN 3aJ1 OTKPBITOro nocTymna (aya. 6162 — 2 koMibroTepa);
- ayz. 2303, 2202, o6opyaoBantbie Wi-Fi.

10. METOJIMYECKHUE PEKOMEH/IALIMY OBYYAIOLIIUMCS IO OCBOEHUIO
JUCHUTIIMHBI

10.1. O0mme MeToaMYECKHEe PEKOMEHAANHU I 00y4AI0IIMXCS 0 OCBOCHHUIO M CIH-
IUIMHBbI, 00pa3oBaTe/IbHbIe TEXHOJIOTHH

JlucuuIuinHa peanusyercs MOoCpeCTBOM MPOBEACHHUSI KOHTAKTHON paboThl ¢ 00ydaromu-
MuUCSl (BKJIOYasi MPOBEIECHHE TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH), CaMOCTOSATEIbHOW pabOThI
00yyaromuxcst 1 IPOMEXYTOYHON aTTeCTalllu.

KonTakTHas pabota: aynuropHas, BHeay JUTOpHasl.

IIpu npenonaBanuyn nucuuiuinHbl «lIpuknagnas CBY onToanekTpoHUKa», NUCIOJIB3YIOTCS
COBpEMEHHbIe 00pa30BaTeNIbHbIE TEXHOJIOIMH, MO3BOJIIONINE MMOBBICUTh AKTUBHOCTH CTY/IEHTOB
IIPY OCBOEHUM MaTepuana Kypca U IpeJoCTaBUTh UM BO3MOXHOCTh 3()(PEKTUBHO peain30BaTh ya-
CBbl CAMOCTOSITEIbHON pabOTHI.

JI1st CTyIEHTOB CO3[1aH KPAaTKUM OMOPHBIN JIEKTPOHHBIA BapUAHT JIEKIMOHHOTO MaTepua-
Ja Kypca. DNeKTpOHHBIA KOHCIEKT HaxoauTcs Ha kadeape «DTOC» u MoxkeT ObITh OJTYUYEH CTY-
JEHTOM B CIIy4yae IMPOIYyCKOB 3aHATUHI MO yBaXKUTEIbHBIM PUYMHAM WUJIM BBIHYKJIEHHOTO IIEPEBO-
Jla 3aHATUH B TUCTAaHLIMOHHYIO (hopMYy.

Ha JICKOUAX PCATU3YIOTCA MHTCPAKTUBHBIC TEXHOJIOTMU, IPUBETCTBYIOTCA BOIIPOCHI U 00-
CYKACHUA, UCIIOJIb3YCTCA J'II/ILIHOCTHO-OpI/ICHTHpOBaHHBII‘;I noaxod, TEXHOJIOIuA pa6OTLI B MaJIbIX
rpymmnax, 410 IMO3BOJACT CTYACHTAM IPOSABUTH ce65{, IMOJIYYNUTH HABBIKM CaMOCTOSTCIBHOI'O HM3Yy-
YCHU MaTCpHralia, BBIDOBHATH YPOBCHBb 3HAHUH B rpyIie.
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Bce Bompockl, BO3HUKIIKE IIPU CAaMOCTOSTENILHOW paboTe Hall AOMAIIHUM 33/aHUEM, T10-
IpoOHO pa3duparoTcs Ha JIEKIUSIX U KOHCYNbTauusax. [IpoBoaarcs nHAMBUAYaIbHbBIE U TPYIIIOBBIE
KOHCYJIbTAIlMH C UCIOJIb30BAHUEM, KaK BCTPEY CTYAEHTaMHU, TaK M COBPEMEHHBIX MH()OpPMAIOH-
HBIX TEXHOJIOTUM: YaT, 3JIEKTPOHHAs mmoura, Skype, Zoom.

Wunnuupyercs akTUBHOCTh CTYJCHTOB, MOOMIPSETCS 3aJaHue JIIOOBIX BOIPOCOB 10 MaTe-
puaiy, NPakTUKYETCS WUHAMBUAYAJIbHbII OTBET HA BOIPOCHI CTYAEHTA, PEKOMEHIYIOTCS METO/bI
YCIIEIIHOTO CAMOCTOSITETIFHOT'O YCBOCHHS MaTepualia B 3aBUCUMOCTH OT YPOBHS €ro 0a30BOii 1Mo-
TOTOBKH.

JInsi OLlEHKM 3HAaHWM, YMEHUH, HABBIKOB M YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIHA
npUMeHsieTcs OalIbHO-PEHTHHIOBasl CUCTEMa KOHTPOJIL U OIEHKU YCIIEBA€MOCTH CTYIEHTOB B
IIPOLIECCE TEKYIEro KOHTPOJIS.

[IpomexyTouHas aTTecTalus NPOBOAUTCA B (hOopMe IK3aMeHa C Y4eTOM TeKyIlel ycreBa-
€MOCTH.

PesyabTar 00yueHusi cuuraerc c)OPMUPOBAHHBIM HA NMOBBIIIEHHOM YPOBHE, €CIH
TEOPETUYECKOE COAEPIKaHUE Kypca OCBOCHO IMOJIHOCTBIO. IIpu ycTHBIX cobecenoBaHUsIX CTYACHT
MCYEPIBIBAIOIIE, MTOCIEeI0BATENIbHO, YETKO U JIOTUYECKU H3J1araeT yueOHbI MaTepuai; CBOOOTHO
CIIPaBJISAETCS C 3aJa4aMHM, BOIIPOCAMM U JPYTMMU BUIAMU 33JJaHUH, UCIIOJIB3YET B OTBETE JIOIIOJI-
HUTENBbHBIN MaTepuan. Bee mpenycmorpenHble paboueld ydeOHOI mporpaMMoil 3agaHusi BBION-
HEHBI B COOTBETCTBUU C YCTAaHOBJICHHBIMH TPEOOBAHUSAMH, CTYICHT CIIOCOOCH aHAJIU3UPOBATh O-
Jy4YEHHBIE PE3yJIbTAThI, IPOSBIIAET CAMOCTOSTEIBHOCTD MPY BBIITOJIHEHUH 3aJaHUM.

PesyabraT 00y4yeHusi cuuraercs c(pOpMHPOBAHHBIM HA NIOPOrOBOM YPOBHeE, €CJIH TEO-
pPETHUYECKOE COJIep:KaHue Kypca OCBOEHO MOJTHOCThIO. [Ipu yCTHBIX coOece0BaHUsAX CTYACHT IO-
CJIEIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JIaraeT yuyeOHbIN MaTepHuall; CIpaBiseTcs ¢ 3aja-
YaMH, BOMPOCAMH U JAPYTMMHU BUIAMH 3aJlaHul, TpeOYIOIIMX NPUMEHEHUs 3HAHUM; BCe Mpeny-
CMOTpEHHBIC paboueil yuyeOHOW IpOrpaMMON 3a/laHusl BBHITIOJTHEHBI B COOTBETCTBHH C yCTaHOB-
JICHHBIMU TPEOOBaHUSMH, CTYJEHT CIIOCOOCH aHATM3UPOBATh MOJYyYCHHBIE PE3YIbTAThI; POSBIA-
€T CaMOCTOATEIBHOCTD TP BBINOJHEHUHN 3a1aHUN

Pe3yabTaT 00yuyenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIIOJIHEHUU
3a/laHuil HEe JEMOHCTPHUPYET 3HAaHUN y4yeOHOro marepualia, JI0IyCKaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJHEHHUSIMH BBITIONHSCT 33JaHUs, HE IEMOHCTPUPYET HEOOXOIUMBIX YMEHUH, Ka-
YECTBO BBIMOJIHEHHBIX 3a/laHUN HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHMSM, KayeCTBO HX
BBITIOJIHEHUS OLIEHEHO YMCIIOM 0ajuloB HMXE TpeX MO OLIEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToauueckue YKazaHud M0 OCBOCHUI0 JUCHUIUIMHBI HA IPAKTHYCCKUX 3aHsA-
THAX

[IpakTuueckue 3aHATHS B (hOpME CEMUHAPOB MPEICTABIAIOT COOON NETANN3AlNIO JIEKIH-
OHHOI'0 TEOPETUYECKOr0 MaTepHalla, IMPOBOAATCA B LIEIAX 3aKPEIUICHUS Kypca U OXBAaTbIBAIOT BCE
OCHOBHbIE pa3zesnbl. OCHOBHOW (OpMOI MPOBEAECHUS MPAKTUYECKUX 3aHSATUH SBISETCS BBICTYII-
JeHue (JI0KJIaM) ¢ MOCIEAYIOUIMM 00CyKIeHHeM HarloJiee MPoOIEMHBIX U CI0KHBIX BOIPOCOB 110
OTJIENIbHBIM TEMaM, a TaKXKe pelleHHe 33Jad U pa30op MpUMEpPOB M CUTYalluil B ayJAUTOPHBIX
YCIIOBHSIX.

[IpakTuueckue 3aHATH 00ydaromuxcs 00ecreunBaoT:

- IPOBEPKY U YTOYHEHUE 3HAHUM, ITOJTYYCHHBIX Ha JICKLUAX;

- IOJIy4YE€HNE YMEHU 1 HAaBBIKOB pELICHUs 3a/1a4,;

- INOJBEJCHUE UTOIOB 3aHATHUN 10 PEUTHMHIOBOM CUCTEME, COIVIACHO TEXHOJIOTMYECKOU
KapTe JUCLUIUIVHBIL.
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10.3. MeToauueckue yKa3aHus M0 OCBOECHHIO AUCHHUILUIMHBI HA J1a00pPaTOPHBIX Pado-
Tax

[ToaroToBKy K Kax10i 1abopaTopHON paboTe CTYAEHT AOJDKEH HauyaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATUS, KOTOPBIH OTpa)kaeT coJiepKaHue MpeUIoKeHHONH TeMbl. Kaxkaas BbINOIHEHHAs
pabota ¢ 0(OpMIICHHBIM OTYETOM TOJICKHUT 3AIIUTE Y PETIOAABATEIIS.

ITpu oueHnBaHUM 1a00PATOPHBIX PabOT yUUTHIBACTCS CIIEAYIOLIEE:

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

BETCTBUS PE3Y/IbTAaTOB PaOOTHI 3alaHHBIM TPEOOBAHUSAM;

— KaudecTBO oopMiIeHHUsI OTYETa O paboTe;
Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHLIC BOIIPOCHI IIPH 3allIUTC pa6OTBI.

10.4. MeToau4yeckue yKa3aHHs 10 CAMOCTOSITEIbHOI padoTe 00y4aromuxcs

CaMocrosiTenpHass paboTa 00ECIeUnBAET MOATOTOBKY O0YYaIOMIerocss K ayJUTOPHBIM 3a-
HATHSIM M MEPOIIPHSTUSAM TEKYIIETO KOHTPOJS ¥ MPOMEKYTOUYHOW aTTeCTAllMH TI0 HM3ydaeMOu
JTUCITUILIMHE. Pe3ybTaThl 3TOM MOATOTOBKH MPOSIBISIFOTCS B aKTUBHOCTH 00YYArOMIETOCs HA 3aHsI-
THUSIX U B KQUECTBE BBIMOJIHEHHBIX MPAKTHUYECKUX 33aHUN U IPYTruX (HopM TEKyIero KOHTPOJIS.

[Ipu BBIIONTHEHUHW 3alaHUM IJII CAMOCTOSITEILHOM PabOThl peKOMEHAYyeTCs MpopadboTka
MaTepHaJIOB JICKIMIA MO Ka)IOH MPONJICHHON TeMe, a TaK)Ke W3YUYEeHUE PEKOMEHIYEMOM JInTepa-
TYypHl, IIpescTaBiIeHHON B Paznene 6.

B mporecce camocTosTenbHOM pabOThI MIPH U3YYEHUH TUCIMILIMHBI CTYJIEHTBI MOTYT pa-
0oTaTh Ha KOMIBIOTEPE B CHEIUAIM3HPOBAHHBIX AYJUTOPHSIX JUISI CAMOCTOSITEILHOW pPabOTHI
(ykazano B Tabmume 11). B ayauropusx wuMeeTcs IOCTym d4epe3 HHGOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «MHTEpHET» K JIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON
cpene ynusepcutera (QMOC) u sanexkrponHoi 6udnuoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC pacrojararoTcsi yueOHble U y4eOHO-METOINYECKAE MaTepUalbl, KOTOPbIE MOTYT OBITh HC-
MIOJIb30BAHBI [Tl CAMOCTOSITEIILHOM PabOThI TPH U3YUEHUH JUCIUTUIAHBI.

Pa3BepHyTBIE METOIMYECKHE YKa3aHUS MO BCEM BHUIAM pabOThI CTYIEHTAa HAXOMATCS Ha
kadenpe «OTOCH.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUSA AU CIUIIJINHBI

11.1. TunoBbie BONPOCHI U 32JaHUS JJI51 TEKYLIET0 KOHTPOJIS

JIist TeKyIIero KOHTPOJISl 3HAHUM CTYJEHTOB MO JAUCIUIIINHE TTPOBOIUTCS KOMILJIEKCHAS
OlleHKA 3HAHMWIA, BKIIIOYAIOIIas MPOBEICHNE OMPOCOB B popMaTe KPYIJIOro CTojNa MO TeMaM Jia-
OOpaTOPHBIX padOT U BHICTYIUICHHE O0YUYAIOIINXCS C YCTHBIMH JIOKJIaJIaMHU.

11.1.1 TunoBble BONPOCHI 15l JJa00PATOPHBIX PadoT

JlabopaTtopHas padota Ne 1 «MccnenoBanue xapakrepuctuk CBY y3710B ¢ MOMOIIBIO BEK-
TOPHOTO aHAIM3aTopa Ienei»:

1. [Tpunumn paboThl BEKTOpHOTO aHau3aropa ueneit CBY.

2. OnumuTe METo.l pa3AeIeHUs BOJIH /IS BBIJIEIECHNUS U3MEPUTEIBHBIX CUTHAIOB.

3. CTpyKTypHas cXeMa OJIHOr0 KaHaJla BEKTOPHOIO aHAJIM3aTOpa LeneH.

4. OnummuTe OCHOBHBIE UICTOYHMKH MOTPELTHOCTEN NPU BEKTOpPHOM aHanu3e 1enei CBY.
5. B uem 3akmrouaeTcs mpoiieiypa KamuOpOBKH BEKTOPHOTO aHAIW3aTopa Ierne?

6. OcHoBHbIe XapakTepucTuku CBY MHOTOMoNIIOCHUKOB.
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JlabopaTtopHas pabdota Ne 2 «MccnenoBanue paguoporonHoro CBY yMHOXKHUTENST 4acTo-
TBI»:

1. Uro takoe pannodOTOHUKA, B UEM 3aKJIHOYAETCA MPEUMYIIECTBO Paguo(POTOHHBIX YCTPOHUCTB
nepen TpaguiuonasiMu CBY yerpoiictBamu?

2. B yem 3akitoyaercs NpUHIMI paboOThl painopOTOHHOTO MOAYJIS C BHEIIHUM 3JEKTPOONTHYe-
CKUM MOAYJIATOpPOM?

3. B yem 3akioyaeTcsi NpUHIUN pabOThl AMILTUTYTHOTO 3JEKTPOONTHYECKOTO MOIYJSTOpA, BbI-
MOJIHEHHOTO Ha 0a3e MHTerpagbHOro nHTepdepomerpa Maxa-Ilanaepa?

4. OCHOBHBIE XapaKTEPUCTUKH IEKTPOONTHUYECKOTO MOTYISTOPA.

5. Ctpykrypaas cxema paarnodoronHoro CBU ymMHOKUTENSI 4aCTOTHI, IPUHITUIT €0 PabOTHI.

JlaboparopHnas pabota Ne 3 «lMccrnenoBanue onTodaeKTpoHHOro reHeparopa CBY curna-
JIOBY:

1. B uem 3akimo9aeTcsi NPUHIUI aBTOT'€HEPALIUH PAaAHMOYaCTOTHBIX CHTHAJIOB C TIPUMEHEHUEM Me-
TOJOB M 3JIEMEHTHOM 0a3bl paguoPOTOHUKH (B 00IIIEM)?

2. Onummre CTPYKTYPHYIO CXEMY OJHOKOHTYPHOTO paanodoToHHOTO aBToreHeparopa CBY cur-
HAJIOB.

3. Kak npoucxoaut Bo30yx/1eHue aBToreHeparopa’?

4. B uem 3akitouaeTcsl NPUHIKN paboThl paaro()OTOHHOTO aBTOr€HEpaTopa B CTAllMOHAPHOM pe-
xume?

5. Kakue ocHOBHbBIE XapaKTEPUCTUKH UMEET paaro(OTOHHBIN aBTOreHepaTop?

6. UeM ompenenstorcst ClieKTpaJIbHbIE XapaKTEPUCTUKH BBIXOJHOTO CUTHAJIA PaIMOPOTOHHOIO aB-
ToreHeparopa?

JlaboparopHas padota Ne 4 «CnektpanbHbie Xapakrepuctuku CBY curnanony:

1. Curnansl ¢ aMIUIUTYAHOW MOJYJIILIMEN, UX OCHOBHBIE XapaKTEPUCTHKHU.

2. CurnHainsl ¢ yriioBOM MOAYJISILIUEN, UX OCHOBHBIE XapaKTEPUCTHUKHU.

3. BexTopHble AuarpaMMbl CUTHAJIOB ¢ OTHOTOHAIbHOU AM 1 UM.

4. Cnextpsl AM n UM curnanos.

5. IlpuHUMN IeUCTBUA SIEKTPOONITHYECKOTO MOTYISITOPAa HHTEHCUBHOCTH.

6. [Tpunuun paboTsl U OCHOBHBIE XapAaKTEPUCTUKH aHATN3aTOpa CIEKTPA.

7. Cxema n1abopaToOpHON YCTaHOBKM, Ha3HAUYEHUE U NMPUHIMIN AelicTBUs npubopos. [lopsaok npo-
BEJICHUS U3MEPEHU.

11.1.2 IIpumepHBbIe TEeMBbI AJ YCTHBIX J0KJIA/10B
1. ICTOYHUKH ONITHYECKOTO U3JIY4YEHHUS, UCIIOIb3yEMBIE B ONITUYECKUX JIUHUAX CBA3H.
2. [IpyeMHHKH ONTUYECKOTO U3JIyUEHUSI.
3. BosloKOHHBIE CBETOBO/BI [l TEIEKOMMYHUKALMOHHBIX CUCTEM.
4. BHyTpeHHsIsl U BHELIHSAS MOJYJISILUN ONITHYECKON Hecylel.
5. MHTerpanbHbIe 2JEKTPOONTUYECKUE MOAYIATOPBL: CTPYKTYpa, IPUHIUI IEUCTBUS, XapaKTepHU-
CTHKH.
6. I'erepoauHHbIe METO/BI TpUeMa HH(OPMAIMH B ONTHYECKUX TEIEKOMMYHHUKAIIMOHHBIX CHCTe-
Mmax. [IpruMeHeHue reTepoIMHHBIX METOI0B [l (POPMUPOBAHMS PalMOYacTOTHHIX curHanoB CBY
u KBY nnana3zoHos.
7. BOIOKOHHO-ONTUYECKUE JINHUM 33E€PKKHA PATAOYACTOTHBIX CUTHAJIOB: CTPYKTYPHBIE CXEMBI,
MIPUHIUI JCHUCTBUSA, XapaKTEPUCTUKHU.
8. PagnodoToHHBIE aBTOTEHEPATOPHI PAMOYACTOTHRIX CUTHAIOB: IPEUMYIIIECTBA U HEIOCTATKH B
CPaBHEHUH C KJIACCUYECKUMHU PaJIU0YACTOTHBIMU T€HEPATOPAMH.
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9.P aI[I/IO(bOTOHHBIC YMHOXUTCIIN YaCTOTEI paJOYaCTOTHBIX CUTHAJIOB.

10. PannodoTOHHBIE CMECUTEN PaIMOYACTOTHBIX CUTHAIOB (OCHOBHBIE CXEMBI).

11. IIpumeHeHHE aMIUIMTYIHBIX 3JEKTPOONTHYECKHUX MOAYISATOPOB JJIs pealu3alud aHajaoro-
UQPPOBBIX MIPeoOpa3zoBaTeiei paJrioCUTHAIOB.

12. [lpumeHEeHHE aMIUIUTYIHBIX 3JEKTPOONTHYECKUX MOIYJISITOPOB IS peanu3anuu mudpo-
aHaJIOTOBBIX IIpeoOpa3oBaTelieil paJnOCUTHAJIOB.

13. dazoBparareny paguovYaCcTOTHBIX CUTHAJIOB, BHITIOJHEHHBIC HA AJIEMEHTHOU 0aze pamuodo-
TOHHUKH.

11.2. TunoBble BONPOCHI [1JIsl IPOMEKYTOUYHOM aTTecTaluu B (popme 3aueTa
VICTOYHMKM ONTUYECKOT0 U3JIy4eHMsI, IPUMEHsIeMbIE B PaIu0()OTOHUKE.

[TpuHUMI EHCTBUSA U TEXHUUECKHUE XapaKTEPUCTUKU CBETOM3IYUYAIOLINX JUOO0B.
[TpyHIMI JEHCTBHUSA U TEXHUYECKHUE XapAKTEPUCTUKH ITOJIYIIPOBOJHUKOBBIX JIa3€POB.
Krnaccudukanus mprueMHUKOB ONTHYECKOTO H3IydeHus. JIaBuHHbIe U p-i-n GOTOANOBI.
OcHOBHBIE ITapaMeTPbl ONTUYECKUX PUEMHHUKOB: BOJIbTAMIIEPHAs, CIEKTPAJIbHAs U DHEP-
reTUYeCKas XapaKTEepPUCTUKH; YYBCTBUTEIBHOCTb; CIEKTPAJIBHOE PA3PELICHHE; IIYMOBBIE Iapa-
METPBI; AJIEKTPUUYECKUE U IIIyMOBBIE MOJIENIN (POTONPUEMHHUKOB.

agsrwONE

6. Monynauus onTUYECKOro U3ay4eHHs paJlOCUTHaIaMU. BHYTpeHHsS ¥ BHEIIHAS MOIYJIsI-
usl.

7. Monymsiius (hasbl, aMIUTATYbl, HHTEHCUBHOCTH, YaCTOTHI, IOJISIPH3AIIHH.

8. Monynaropsl Ha ocHoBe LiNbO3, GaAS, InP. OcHOBHBIE XapaKTepUCTUKH, 00JIaCTU MPH-
MEHEHHUS, TOCTOMHCTBA U HEJOCTAaTKH.

9. [IpyHIMIIBI ONITHYECKOTO FETEPOIUHUPOBAHNS U TOMOIUHUPOBAHUS.

10.  Meronuky CHHXpOHH3ALIUHU (a3 CMEIIMBAEMBIX ONTHYECKUX BOJIH.

11.  T'eneparus painoyaCTOTHBIX CUTHAJIOB C IOMOILBIO BHEIIHEH MOAYJIALIUY.

12. YMHOXHUTEIN 9aCTOTHI PAIHOCUTHAIIOB.

13. B uem 3akirouaeTcs ONTO3JIEKTPOHHAS aBTOI'€HEPALUs paO4aCTOTHBIX CUTHAJIOB?

14. CrpykrypHas cxema u npuHuun aeiicreust AL Ha perieTke aMIUIMTYAHBIX MOIYJISITOPOB
Maxa-Ilenaepa ¢ 0AMHAKOBBIMU I10JYBOJIHOBBIMYU HANPSKEHUSAMMU.

15. CrpykrypHas cxema u npunuun aeiicrsust AL Ha pemieTke aMIITYIHBIX MOIYJISITOPOB
Maxa-Ilenaepa pa3HbIMU IIOJTYBOJTHOBBIMU HANPSKECHUSAMHU.

16. CrpykrypHble cxembl U npuHuun aedctsus ALl Ha pemeTke Ga3zoBbIX MOAYISATOPOB C
OJINHAKOBBIMH ITOJTYBOJIHOBBIMH HaIPSDKEHUSMH.

17. CrpykrypHble cxembl U npuHuun jaeictsus LJAIl Ha pemieTke aMIIUTyJHBIX MOAYJSATO-
pOB.

18. CrpykTypHas cxema, IPUHLHUII AeHCTBUS U 3J€MEHTHas 0a3a BOJIOKOHHO-ONTHYECKON JIN-
HUU nepenauu u pacupenenenns CBY curnanos.

19. CrpykTypHas cxema, IPUHLHUII AeUCTBUS U 3JI€MEHTHas 0a3a BOJIOKOHHO-ONTHYECKON JIN-
HUU 33J€PKKU PAIUOCUTHAJIOB.

20.  CrpykrypHas cxema, IPUHIHI ASHCTBUS U JIeMeHTHas1 0a3a BOJOKOHHO-ONTHYECKUX (a-

3oBpamareneiit CBY curnanos.
[TonHbIil pOHT OLIEHOUHBIX CpeACTB HaxoauTcs Ha kadeape «DTOCy.
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YTBEPXJIAIO:
Hupektop uncrutyra UAuTO

13 29 20 r.

Juer aKTyaju3anuuun paﬁoqeﬁ nporpaMmbl THCIUIIJINHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSI TIOATOTOBKHU OaKanaBpoOB/ CIIEIUATNCTOB/ MarUCTPOB
Hamnpagnenue: {mudp — Ha3BaHue}
HamnpaBieHHOCTB:
dopma 00yueHus
['ox Hauana MOATOTOBKHU:

Kype

Cemectp

a) B paGouyto nmporpamMmmy He BHOCSTCS M3MeHeHus. [IporpamMmma akTyanu3upoBaHa IS
20 r. Hayaja nOArOTOBKH.

06) B pabouyro mporpammy BHOCSTCA CIEAyIOIIME WU3MEHEHHUs (yKa3aTh Ha KakKOMl TOJ
HayvaJa MOJTOTOBKH):

1) e :

)
Pa3zpaboTtuuk (n):

« »
PaGouas nporpamma nepecMoTpeHa u 000peHa Ha 3acefganuu kadpeapst DTOC
npotokos Ne OT «__ » 2021 1.

(®UO, yueHas cTeneHb, yueHOE 3BaHHE) 2021 t

3aBenyronuit kKageapou
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3aBenyromuii Beimyckaromieit kapenpoit @TOC « » 2020 r.
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