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1. OEJIN U 3AJJAYN OCBOEHU A AMCHUIIJIHBI

1.1. Heabio ocBOEHUN JUCHUIJIMHBI ABJSIOTCH (DOpMUpOBaHHE HEOOXOIUMBIX KOMIIE-
TEHLUN JJI OBJIaJIeHUs] 0A30BBIMU 3HAHUSMHU U YMEHMSIMU 10 JUcHUIUIMHE «MaremaTtuieckoe Mo-
JIETUPOBAHHUE YCTPOUCTB M CUCTEM TEJIEKOMMYHUKAITUI».

1.2. 3aga4u ocBOEHUS TMCUMILIUHBI (MOTYJIfA):

— O3HAaKOMJIEHHE ¢ OCHOBaMH MojenpoBanus ycrpoiicts B8 CAIIP COMSOL Multiphysics;

— opMHUpOBaHHUE MPEACTABICHHIA O METOAaX MATEMATHYECKOTO MOJCITHPOBAHUS, HUCIIONIb3Y-
EMBIX TPH IPOEKTHPOBaHNE (PYHKIIMOHAIBHBIX Y3JI0B CHCTEM TEICKOMMYHHUKAIIHIA;

— oOecrieueHre TNPHOOPETEHHMsS HABBLIKOB MPUMECHEHHS IIOJNyYEHHBIX 3HAHHH K
PELICHUIO IPUKIIAJHBIX 3a71a4.

2. MECTO JUCLUIIIMHBI B CTPYKTYPE OEPA30BATEJIBHOM ITPOI'PAMMBI

YueOHast nucuuiuinHa «MaTemMaTHueckoe MOAEIUPOBAHUE YCTPOWUCTB M CHUCTEM TEIEKOM-
MyHHKaui» otHocutcs K 6a3oBoii yactu (b1.b.1), onpenenstonmii HanpasienHocts OIl. qucnu-
IUTHMHA peanusyeTcs B cooTBeTcTBHH ¢ TpeboBanusmu OI'OC, OI1 BO u VIIL

Jucunmumna 6asupyercst Ha aucuuiummHax: «MHpopmaruka», «Matematnka», «AHTEH-
HbD, «Texnuka CBUY», «DneKkTpoMarHuTHbIE MO U BOJHBD» (M3Yy4YaAIOTCS IO MpOorpaMMme MOAro-
TOBKU OakajaBpoOB).

Hucuunnuna «MaTtemMaTH4ecKkoe MOJEIUPOBAHUE YCTPOMCTB M CUCTEM TEIEKOMMYHHUKa-
LU SBJISIETCSI OCHOBOTIOJNATAIONICH JUIsl n3ydeHus ciaenyrommx auciuiuma: «CAIIP B Tenexom-
MYHUKaUAX», «OCHOBBI HAYUHBIX UCCIIEIOBAHUI.

3. KOMIIETEHIIMM OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3VJIbTATE OCBOE-
HWA JUCHUIIMHDBI

3.1. IIpouecc u3ydeHus TUCUMIUIMHBI (MOAYJS) HampaBieH Ha (JOPMUPOBAHHUE 3JIEMEHTOB
cnenyromen npodeccuoHanbHo kKommneTeHMu B cooTBercTBUM ¢ OITOIT BO mo nampaBieHuto
11.03.02 «IH(pOKOMMYHUKALIMOHHBIE TEXHOJIOTHUH U CUCTEMBI CBSI3U»:

YK-1 «CrniocobeH oCymecTBIATh KPUTHUUECKUM aHAIM3 MPOOJIEMHBIX CUTYyallMil Ha OCHOBE
CHCTEMHOTI'0 TI0/IX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBHIDY;

OIIK-4 «Cnocoben pa3palaTeiBaTh U TNPUMEHATH CHEHUATU3UPOBAHHOE MPOrPaMMHO-
MaTeMaTH4ecKkoe o0ecredeHue JUis TPOBEACHHMS HCCIEJOBAHUNW W pElIeHHs MPOEKTHO-
KOHCTPYKTOPCKHMX U HAYYHO-UCCIIEIOBATEIbCKUX 3a4a4».

[TKC-8 «CrnocobeH ocBanBaTh M MPUMEHATH HUPPOBBIE TEXHOJIOTHH I 00BEKTOB Mpodec-
CHUOHAJIbHOU JIESITEIbHOCTH.

dopmupoBaHUEe yKa3aHHBIX KOMIETEHINH pa3MeleHo B Tadbnure 1.



Tabnuma 1 - ®opMupoBaHre KOMIIETEHIINA TUCIUTLINHAMU

Kon
Kowmrre-
TEHIIUU

Ha3zBanus y4eOHBIX JUCIUILINH,
MOJYJIEH, IPAKTHK
YYacTBYIOIIHMX B ()OPMHUPOBAHUU
KOMIETCHIIUM, BMECTE

Kypcol /cemecTpbl 00y4eHHs

1 kypc 2 kype

1 2 3 4

OTAIIbI popmupoBanmst

YK-1

1. MaTteMaTHYeCKOE MOJICTUPOBA-
HHUE YCTPOWCTB U CHCTEM TeJIe-

2. CATIP B TeeKOMMYHUKAIHIX

Haya | Hayalb- | Cpel- cpen-
JIBHBI HBIA | HAN HUH

3. OCHOBBI HAYYHBIX HCCIIEIOBA-
HUH

4. ®unocohckre U MCUXOIOTHYe-
cKkue npoOIeMbl TBOPUECTBA

5. Bemmonaenne u 3ammra BKP

OIIK-4

1. MaremaTudeckoe MOJIeTHPOBa-
HUE YCTPOKCTB U CUCTEM TEJIe-

2. CAIIP B TeﬁéKOMMyHI/IKauHﬂx

3. Bemmonaenne u 3ammra BKP

[IKC-8

1. MaremaTudeckoe MOJIeTHpPOBa-
HUE YCTPOUCTB U CUCTEM TEJle-

2. CATIIP B TeTeKOMMYHUKAITHIX

3. OcHoBHI I(PPOBOIT TEXHUKU

4. OCHOBBI CETEBBIX
nH(OPMALMOHHBIX TEXHOJIOTUI

5. HayuHo-uccnenoBatenbckas
pabora

6. Bemmosnenue u 3amura BKP




3.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YJIbTATOB oﬁyqem/m Mo JUCHHUIIJINHE, COOTHECEHHBIX C INIAHUPYEMBIMHU peE3yjJbTaTaMU 0CBOCHHUS OII

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

Koa m HauMeHoBaHue UH

OueHoYHBIE CPeICTBA

Ko u HaumeHnoBa- IpomexyTou-

AUKATOPA JOCTHKEHUSI Iliianupyemblie pe3yJbTaThl 00y4eHHUsI 10 TUCHUIIJIHHE Texymero 2
HHE KOMIIeTCHIHH HOIi

KOMIICTeHIIUH KOHTPOJIsI
aTTecTalluu

VK-1. Crnocoben | MYK-1.1. Anammsupyer | 3HaTh: Ymern: Baagers: Kommnekr unau- | Bompocst T
OCYIIECTBIISITh KpHU- | IPOOJIEMHYIO CHTYAaIlMIO | - OCHOBBI IIPOEKTHPOBA- | - OCYIIECTBIATh MOWCK M | - HABBIKAMHM HCIIONB30Ba- | BUAYaIBHBIX ycTHOTO cobece-
THYECKMH  aHalNHM3 | Kak CHCTEMY, BBIABILAS €€ | HUA  (YHKIHMOHAJBHBIX | aHAIN3 KPUTHYECKHUX | HUsI BCTPOSHHBIX 0a3 3a7aHuN JUISL | TOBaHMA: OMIIETHI

MpoOJIEeMHBIX CHUTYya-
IIMA Ha OCHOBE CH-
CTEMHOTO II0AXOJa,
BbIpabaThIBaTh CTpa-
TErur0 ACHCTBUN

COCTaBJIAIOIIMEC M CBA3U
MECXKIY HUMU.

y37I0B  MH()OKOMMYHHKa-
LUOHHBIX CHCTEM C HC-
MOJIb30BAaHUEM  CIIeIHa-
JIM3UPOBAHHOTO npo-
TPaMMHOTO O0€CTIeUeHUS;
- METoIbl M CpEeACTBa
MOZEIUPOBaHUs TPOIec-

CUTyaluii B HHPOKOMMY-
HUKAalMOHHBIX CETIX U
cucTeMax;

- BBUBISITH  CYIIHOCTH
mpobJIeMHOI cuTyauuu u
HaxOJMTh MYTH €€ pelie-
HHUS IIyTeM MOJIEIbHBIX

JIAHHBIX;

- CHeIHATH3NPOBAHHBIMU
OPOTPAMMHBIMH ~ CpEII-
CTBaMH AJI MOJEINUPOBaA-
HUsI TIpoLiecCOB B HH(]O-
KOMMYHHKAIIHOHHBIX
CeTsIX M CHCTEMax.

BBIIIOJIHCHUS Ha
MPaKTUYCCKUX U
71ab0paTOPHBIX
3aHATUAX

COB, TMPOUCXOIAIMIAX B | HCCICIOBAHMUIA;

(YHKIMOHATBHBIX  y3Jax

WHPOKOMMYHUKAIHOH-

HBIX CHCTEM.
NVYK-1.2. Onpenensier | 3HATh: YMmerh: Baangern: Kommnexr unaun- | Bornpocst s
mpobesbl B HHGOpMAIMH, | - OCHOBHBIC XapakTepU- | - YCTPAHATh MPOOEIbl B | - METOAAMHU PEIICHUS BHUyalbHBIX YCTHOTO cobece-
HEOOXOUMOM I pele- | CTHKU crienuanu3upo- | uahopmanuu, HeoO0X0- | MPOOIEMHBIX CUTYAITH 3a1aHUI JUISL | OBaHUs: OMJIETHI
HUS TIPOOJIEMHOHM CHTya- | BAHHOTO MPOTPAMMHOTO | AWMOW  JJII  PEIICHUs | MPH MPOESKTHUPOBAHUE B BBITIOJTHEHUSI HA
MM, W TPOEKTHUPYET | oOecredeHus; MPOOJIEMHOHN CHTYyaIl¥ B | CIIEHATN3ypOBAHHOM MIPAKTUYECKUX H
MPOIIECCHl TI0 WX YCTpa- | - CTAHIAPTHBIE MPUMHUTH- | WHPOKOMMYHHUKAIIUOH- MIPOrpaMMHOM o0ecriede- | JJabopaTOPHBIX
HEHUIO BBl CIENHMATU3UPOBAHHO- | HBIX CETSIX U CHCTEMaX. HUMU. 3aHITHIX

ro HporpamMMHOro obec-
HeYeHHS,

OIIK-4. Cnocoben
paspabaTbIBaTh u
NPUMEHSTh  CIelna-
JM3UPOBAHHOE TIPO-
rpaMMHO-
MaTEMaTHIECKOE

obecrieueHue IS

HOIIK-4.1. Ilpumenser
COBPEMEHHBIE MPO-
rpaMMHbIE KOMIUIEKCHI 1
OCHOBHBIE IIPHUEMbI 00pa-
OOTKH IKCIIEPUMEHTAITb-

HBIX JAaHHBIX, B TOM YHC-

3HaTh:

- METOJBI MPOCKTHPOBA-
mus B CAIIP Comsol
Multiphysics

YMeTh:

- MPHUMEHSTh HHTETPUPO-
BaHHYO wiatopmy
Comsol pmns momenupo-
BaHMS U MPOBEPKH IKCIIE-
PUMEHTAIBHBIX HCCIICI0-
BaHMI.

Baanern:

- HaBbIKaMH pa60T1>1 B
CAIIP Comsol
Multiphysics

Kommnekr uHmu-
BHAYaIbHBIX
3aJJaHuHA I
BBIMIOJIHEHUSL HAa
MPaKTUYECKUX U
1ab0pPaTOPHBIX
3aHATHUAX

Bormpocet IS
ycTHOTO cobece-
JIOBAaHUS: OUJIETHI




MPOBEJICHUsT  Hcclie-
JIOBaHUM U pelIeHUS

JIe C UCTIONIb30BaHUEM
CTaHJapTHOTO IPO-

TIPOEKTHO- TPaMMHOT'0 00eCTIeYeHHS,
KOHCTPYKTOPCKHX H | IIaKETOB IIPOrpamMm 00-
Hay9IHO- LIErO U CIIEHHAILHOTO
HCCIICIOBATCIBCKUX Ha3HAYCHUSI.
3aa9 HNOIIK-4.2. Hc- | 3narb: YMmers: Baanern: Kowmmnexr unau- | Bornpocst TS
MOJ3yeT BO3MOXKHOCTH | - BO3MOXKHOCTH BBIYHC- | - CO3IaBaTh TPOEKTHI B | - METOJUKOW CO3MAHWS | BHIYaJIbHBIX ycTHOTO cobece-
BBIUMCITUTCIIFHON TEXHH- | JIUTCIILHOW TEXHHUKH IS | CHCTEMax aBTOMATH3HPO- | MPOCKTOB C HCIOJIB30Ba- | 3aJaHUi IS | TOBaHMS: OMIIETEI
KN u HpOFpaMMHOFO peIHeHI/IH IIOCTABJICHHBIX BAHHOI'O HpOGKTI/IpOBa- HUEM HHTeI’pHpOBaHHOﬁ BBITIOJTHCHHUS Ha
obecrieueHust Aisl aBTO- | 3aJa4 B O0JAacTH Tele- | HHS. mwiarpopmer COMSol  uist | mpakTUYeCKuX M
MAaTU3UPOBAHHOIO pelle- | KOMMYHHUKAIMM. MOJIETIMPOBaHusl (hu3uue- | 1adopaTopHBIX
HUA HpOGKTHI)IX 3aaa4 B CKHUX HpOI_[eCCOB 3aHATUAX
007acTH  TEIICKOMMYHH- YCTPOMCTB.
Kaluii.
HOIIK-4.3. Ilpumenser | 3HaTh: YMmerh: Baangern: Kommnexr unaun- | Bomnpocst s
METOIBl KOMITBIOTEPHOTO | - METOABI KOMIBIOTEPHO- | - TMPHUMEHATh METOJBI | - METOMUKOW MaTeMaTH- | BHIYaJIbHBIX ycTHOTO cobece-
MOJICIIAPOBAHMS B MCCIE- | TO MOJICIHPOBAHUS 3JIEK- | KOMIOBIOTEPHOTO MOJETH- | YeCKOTO MOJCIHPOBAHUS | 3aJaHUHA I | TOBaHHMS: OMIIETHI
JIOBAaTENLCKUX M IKCIUTY- | TPOAWHAMHYECKHIX pOBaHUS B 33/la4ax B 00- | B CHCTEMaX aBTOMATH3U- | BBHIIOJIHEHUS Ha
ATallMOHHBIX 33/la4aX B | CTPYKTYp B WHTETPUPO- | JaCTH HH(POKOMMYHHKA- | POBAHHOTO IMPOCKTHUPOBA- | MPAKTUICCKUX U
obOnmacti WHPOKOMMYHH- | BaHHOH cpene pa3padoT- | MHOHHBIX TEXHOJIOTHI HUSL. mabopaTOPHBIX
KaIllUOHHBIX TeXHOHOFHﬁ. KHU. 3aHATUAX
[IKC-8 Cnocoben | UIIKC-8.1.  OcBauBaet | 3HaTh: YMmerhb: Baanernb: Kommnekr nnaaun- | Bompocst IS
OCBauBaTh U HpI/IMe- I_II/I(l)pOBLIe TEXHOJIOI'uu - TC€XHOJIOTUHU MaTECMaTUu- -HpI/IMeHHTL I_[I/I(i)pOBbIe -MeTOI[I/IKOﬁ mareMartru- BI/I,E[yaJ'II:HI)IX yCTHOFO co6ece-
HATH I.II/I(I)pOBI:IC MAaTEMAaTHUYCCKOI0O W HH- YECKOIro u I/IH(bOpMaI_[I/I- TEXHOJIOI'MU MaTeMaTu- YECKOro MO}IGHI/IpOBaHI/IH Sal[aHI/Iﬁ JJISL JOBAHUA. 6I/IJ'IeTBI
TEXHOJIOI'un JJIA q)OpMaL[I/IOHHOFO MOIae- OHHOTO MOI[e.HI/IpOBaHI/IS[ B YECKOTro MO]IGJ'II/IpOBaHI/ISI C UCIIOJIb30BAHUEM HUHTEC- BBITIOJTHCHHUS HaA
00BeKTOB  mpod)ec- | JUPOBAHUS  KCIOJb3ye- | CHEHUATU3UPOBAHHBIX C HCIIOJIb30BAHUEM HHTE- | TPHPOBAHHOMW ILIAT(OP- MPAKTUYCCKUX U
CHOHAJIBHOM Ziesi- | MBIX TPOIIECCOB, SABIICHUN | CHCTEMaX MPOEKTHPOBa- | TPUPOBAHHOM maTdop- mbl Comsol mabopaTOPHBIX
TEILHOCTH U 0OBEKTOB, OTHOCAIIUX- | HUSL  (YHKIHOHAIBHBIX | MbI COmsol 3aHATUAX
¢ K mpo(ecCHOHANBHON | y3JI0B HMH(POKOMMYHHUKA-
JIEATEILHOCTU LIMOHHEIX CHCTEM
UIIKC-8.2. IIpumenser | 3HaThb: YMern: Baanern: Kommnext unaun- | Bornpocst st

(POBBIE TEXHOJOTHH B
npodecCHOHANBHON  1es-
TEBHOCTH

- TU(POBBIC TEXHOJOTUH
[IOMOTAIOUINE PACCUUTATD
(yHKIIMOHATIBHBIE  Y3JIBI
nH(HOKOMMYHUKAITHOH-
HBIX CHCTEM

- IPUMEHSATH CIICIHATIH-
3MPOBaHHOE MPOrPaAMM-
HOe o0ecreueHue I
pacuera (yHKIIMOHAIb-
HBIX Y3JI0B HH(OKOMMY-
HUKALMOHHBIX CHCTEM

- METOAMKON pacuera
(YHKIIMOHAIBHBIX y3JI0B
NHPOKOMMYHHUKAITOH-
HBIX CHCTEM C HCIOJIB30-
BaHUEM MHTE-
TPUPOBAHHOH TIIATHOP-
mbl Comsol

BHAYaIbHBIX
3aJJaHuHA I
BBINIOJIHEHUS Ha
MPAKTUIECKUX H
mabopaTOPHBIX
3aHATHAX

ycTHOTO cobece-
JIOBaHUsI: OWIIETHI




4. CTPYKTYPA U COAEP’)KAHUE ANCLIUTTJIMHBI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam

OO0mast Tpyn0oéMKOCTh JUCHMIUIMHBI cocTaBisier 3 3au.ea. 108 wacos, pacmpeneneHue
9acoB 10 BUaM paboT ¥ ceMecTpaM MpPe/ICTaBIeHO B Tabuuiie 3.

Ta6muma 3 — Pacnipenenenne Tpy10€MKOCTH JUCIUTIIMHBI 110 BUIaM paboT MO ceMecTpaM

TpyroémkocTh B yac
Buj yueoHoit padoThI Bcero B 1.4. mo ce-
qac. MecTpam
1 cem
@opmMaT H3yyeHHUs TUCHUTLIMHBI OYHast
OO0mas TpyA10EMKOCTb JUCHUIUIMHBI IO Y4eOHOMY IJIaHy 108 108
1. KonrakTHas padora: o/ o7
1.1. AynutopHasi paboTa, B TOM 4ucJie: 51 51
3aHATHUSA JeKIMOHHOTO THMa (JI) 17 17
3aHsTUsI ceMuHapckoro tuna (I13-cemuHapel, IpaxT. 3aHATHS U Jp) 34 34
naboparopusie padbotsl (JIP)
1.2.BHeayauTOpHAasi, B TOM 4HCJe 6 6
KkypcoBas pabota (KP) (koHcynbTanus, 3ammra) - -
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU IO TUCIUTUIHE 3 3
KOHTaKTHas paboTa Ha npoMexyroyHoM KoHTpoJe (KPA) 3 3
2. CamocrositesqibHas padora (CPC) 24 24
KypcoBas pabota (KP) (monroroska) - -
CaMOCTOSITENTFHOE M3yYCHHE Pa3JIesIOB, CAMOTIOATOTOBKA (TIpopaboT-
Ka ¥ MOBTOPEHHUE JIEKIIMOHHOTO MaTepuana U MaTepuana yueOHUKOB 24 24
1 y4eOHBIX TOCOOUI, MOATOTOBKA K J1a00paTOPHBIM U NMPAKTUYECKUM|
3aHATHUSAM)
IloaroroBka K sk3ameHy (KOHTPOJIb) 27 27




4.2. Conepxanue JMCHMILIMHBI, CTPYKTYPHUPOBaHHOE 110 TeMaM

Tabnuna 4 — Coxeprkanue AUCUUILTUHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

ILnanupyemsle Buabl yueOHoii padoThl
(KOHTpOJIMpYeMbIe) KonrakrHas pa6ora = o HaumenoBanue
pe3yJabTaThl o ° | E E o HCII0JIb3yeMBbIX HaumeHoBanue
< 2 @ = =
OCBOCHHA: s s % S 52 AKTHBHBIX H a3paboTaHHOrO
HaumeHoBaHHE Pa31eioB, TeM 5 g = g7 g 7 Bujx CPC pasp
koa YK; OIIK; ITK = Sz sd S50 HHTEPAKTHUBHBIX DJIEKTPOHHOI'0 Kypca
= = =
U MHAMKATOPBI 10- g § g £ & § s 6 00pa3oBaTeIbHBIX (TpynOeMKOCTh B yacax)
© o
CTHKEHUST KOMIIe- é S g s = z l§ ~ TEXHOJIOTHii
TeH Ui = =7 |0 &
1 CEMECTP

YK-1
NyK-1.1.
NYK-1.2.

OIIK-4

NOIIK-4.1.
NOIIK-4.2.
NOIIK-4.3.

IIKC-8
UIIKC-8.1.
UIIKC-8.2.

Pa3nen 1 MoaenupoBanue ¢ ucnonb3oBanuem CAIIP ycTpolicTB Tene-

KOMMYHUKAIIMOHHBIX CUCTEM

Koncmekr nexmuii B
3JICKTPOHHOM BHJIE

Tema 1.1 Oco6ennoctu CAITP
COMSOL Multiphysics.

ITonroroBska k
JIEKIIUSIM

IIpe3enTanuu ¢ uCNoJb-
30BaHUEM PA3JIMIHBIX
BCIIOMOT'aTCIIbHBIX

10 2.0 [6.1.1], [6.1.2], CPEJICTB: JOCKH, KHUT
[6.2.2], [6.3.1], PEICTB: MOCKH, KHHT,
[6.3.2]. [6.3.3] KOMIBIOTEPOB, IH(YPOBBIX
e MIPOEKTOPOB U T.II.
IpakTnyeckoe 3ansaTue 1. Oco- ITonroToBka k Tluckycens (oBcysieHHe
o6ennoctu CAITP COMSOL 113, BemosHEHIE Y VKA
. ; pe3yIbTAaTOB, OTYICH-
Multiphysics. JIOMAIITHETO 3a-
1,0 HBIX B PE3YyIbTATE BbI-
Aamma [6.1.1], MIOJTHEHMUS JIA00PaTOpHOU
[6.1.2], [6.2.2], 0 OpaTopHo
[6.3.3] paboTsl ).
IMoaroTosKa K [Ipe3enTaruu ¢ UCHOJIb-
Tema 1.2. Moayns AC/DC. Bos- [ 30BaHUEM PA3TUIHBIX
ZP(I);KHOCTI/I U 00JacTH TpUMEHe- 2.0 3.0 [6.1.1], [6.1.2], 202024T(;r‘aT§gz;H;Hm
[6.2.2], [6.3.1], KI(;MJTTBIO'TJQ OB ’ 1200} (;BBIX
[6.3.2], [6.3.3] POB, HHQP
MIPOSKTOPOB U T.II.
Tpaxraaeckoe sannrne 2. Mo- IMoaroroBka k Juckyccust (06cyxneHue
13, BEIMONTHEHKE | PE3YNIBTATOB, TOTYYCH-
JIEJTMPOBAaHUE C HCIIOJIb30BAHHEM 3,0

npoektoB Moyt AC/DC.

JIOMAIITHETO 3a-
nanus [6.1.1],

HBIX B pe3yJIbTaTe BbI-
TIOJIHEHHMs JTAOOpaTOPHOM




ILnanupyemsle Buabl yueOHoii padoThl
(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HaumenoBanue
pe3yabTarThl I g o % E o HUCIOJBb3yEMbIX HaumenoBanmue
3] 2 @
: s < g8 |5 2E AKTHBHBIX H a3pabdoTaHHOTO
OCBOCH ML HaumeHnoBaHnue pa3aesioB, TeM - g5 g7 | & S Bua CPC pasp
kox YK; OIIK; 1K = S = = g N HHTEPAKTHBHBIX DJIEKTPOHHOTO Kypca
W HHIAKATOPHI J10- E § é = § s 6 00pa3oBaTeIbHBIX (TpynoeMKOoCTh B Hacax)
CTHIKCHHSI KOMIIe- = S5 s EZ = § = TEXHOJIOTHii
TeHImit = = ° |0 &
[6.1.2], [6.2.2], paboTsl ).
[6.3.3]
ToxroTosKa [Ipe3eHTanMy ¢ UCHIOIH-
. 30BaHUEM Pa3IIMIHBIX
Tema 1.3. Moayns Radio Fre- JIEKITUAM BCHOMOFaT}z)J'IBHLIX
quency CAIIP Comsol Multiphys- 2,0 3,0 [6.1.1], [6.1.2], )
i [6.2.2]. [6.3.1] CPEICTB: JOCKHU, KHHT,
[6I3.2]’ [6.3I3], KOMIBIOTEPOB, MH(YPOBBIX
e IIPOEKTOPOB U T.II
Iloaroroska k
IIpakTuyeckoe 3ansaTue 3. Mo- 13, BeImOTHEHME
Huckyccus (o0cyxneHne
JICIAPOBAHKE C KCIIOJIb30BaHHEM JIOMaIIHEero 3a-
. 4,0 BBIMOJIHEHUSI UHAUBUIY-
npoekToB Moxyss Radio Frequen- nanus [6.1.1], ATTHHOTO 31aHUA);
cy CATIP Comsol Multiphysics. [6.1.2], [6.2.2], AAHHA);
[6.3.3]
IMoxroToBKa K [Ipe3enTanuu ¢ UCHoJIb-
eKILSIM 30BaHUEM Pa3IIMIHBIX
ema 1.4. MopnenmupoBanue cra- BCIIOMOTATEIBHBIX
Tema 1.4. Monep 1,0 20 | [6.04] [6.0.2],
THYECKHX MOJICH [6.2.2]. [6.3.1] CPEICTB: JOCKHU, KHHT,
[6I3.2]’ [6.3I3], KOMITBIOTEPOB, IU(PPOBBIX
L MPOEKTOPOB | T.II.
IToaroroBka k
T13, BeinosiHEHTE
Huckyccus (o0cyxneHmne
IMpakTnuyeckoe 3ansitue 4. Mo- JIOMAIIHETO 3a-
N 2,0 BBIMOJIHEHHSI WHAUBUIY-
JIeTMPOBAaHUE CTATUYECKUX TOJICH. nanus [6.1.1],
[6.1.2], [6.2.2] AIBHOTO 33JJaHNsA);
[6.3.3]
CamocTosiTe1bHast padoTa no 10.0
ocBoeHno 1 pasnena: '
Hroro no 1 pasneny 6,0 - 10,0 10,0
VK-1 Pasnen 2. MonenmupoBanue ¢ ucnoib3zoBanueM CAIIP ontuuecknx Koncmekr nexmuii B
NYK-1.1. YCTPOMCTB JIEKTPOHHOM BHJIE
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ILnanupyemsle Buabl yueOHoii padoThl
(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HaunmenoBanue
Pe3yabTaThI o ® % E o HCIO0JIb3YyeMbIX HaumeHnoBanue
Q 2 @ = 9
: s & R S T AKTHUBHBIX U a3paboTaHHOTO
O0CBOCHMT: HaumeHnoBaHnue pa3aesioB, TeM = E = g7 RS e Bug CPC pasp
ko YK; OIIK; IIK E“ 3 E ; 550 HHTEPAKTHBHBIX DJIEKTPOHHOT0 Kypca
W HHIAKATOPHI J10- g § I~ = § s 6 o0pa3oBaTe/ibHBIX (TpynoeMKOoCTh B Hacax)
=4 N .
CTHIKEHHS KOMIIe- é S g a = § L§ TeXHOJIOTHit
TeHImit = = ° |0 &
NyK-1.2. oroToBKa K [Ipe3eHTanMu ¢ UCHIOTH-
neKH M 30BaHUEM Pa3IIMIHBIX
OIIK-4 Tema 2.1. Monyns «I'eomerpuue- 20 20 6 1H1] [6.1.2] BCIIOMOTaTENIbHbIX
HNOIIK-4.1. CKas OIITHKA» ! ' [6I2.2]’ [6.3I 1]’ CPEICTB: JOCKHU, KHHT,
HOIIK-4.2. - KOMITBIOTEPOB, IM(MPOBBIX
[6.3.2], [6.3.3] p p
HOIIK-4.3. MIPOEKTOPOB M T.II.
TTonroroska k
ITKC-8 IIpakTHyeckoe 3aHsTHE S. 13, BeIMOTHEHME Tuckycens (oGcycHue
WIIKC-8.1. MogenupoBanue ¢ MCHOJIb30Ba- 40 JIOMAIIHETo 3a- BHHOJ};HeHm HHYH;IH
UIIKC-8.2. HHUEM IPOeKToB Moxayisa «I'eomer- ’ naxus [6.1.1], ATBHOLO 3. aHI/I}}II)' o
pHYECcKasi OIITHKAY [6.1.2], [6.2.2], A ’
[6.3.3]
HoMroToBKa K [Ipe3enTanuu ¢ UCHoJIb-
A 30BaHHEM Pa3IHUHBIX
Tema 2.2. Co3nanre 00bEKTOB H JICKITHASIM BOLOMOFATEIEHELX
JOCTYIl K HX OTKPBITHIM CBOW- 3,0 4,0 [6.1.1], [6.1.2], CDENCTE: TOCKI. KHHT
CcTBaM. YKa3areiu Ha OOBEeKThI. [6.2.2], [6.3.1], PEACTE: 1 ’ ’
[6.3.2]. [6.3.3] KOMIBIOTEPOB, IIH(YPOBBIX
A b MIPOEKTOPOB | T.II.
IloaroroBka k
IIpakTnyeckoe 3ausiTue 6. I13, BHIMOJIHEHNE
MoaenupoBaHue C HCIOJIb30Ba- 50 JIOMAIITHETO 3a- Huckycens (o0cyxnenne
HueM npoextoB moxyns «Boi- ’ naums [6.1.1], BBITIOTHCHWT MHIMBHAY-
aJbHOTO 3aJIaHus);
HOBAas OIITUKAY. [6.1.2], [6.2.2],
[6.3.3]
IloaroToBka K
T13, BeinosiHEHTE
Huckyccus (o0cyxneHmne
IIpakTnyeckoe 3ansiTue 7. 3.0 JIOMAIITHETO 3a- SEITONHCHMS. HEIBILY-
PyOexHBIiT KOHTPOJIb. ' nanus [6.1.1], JMBHILY
[6.1.2], [6.2.2] aJBHOTO 33JJaHMsA);
[6.3.3]
CamocrosiTejbHasi paboTa no 9,0




ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HaumeHnoBanue
pe3yabTarThl o o g o % E o HUCIOJBb3yEMbIX HaumenoBanmue
a9 <
. « = g2 |5 AKTHUBHBIX U a3pa0doTaAHHOIO
O0CBOCHMSI: HaumeHnoBaHnue pa3aesioB, TeM = E = g7 RS e Bug CPC pasp
kox YK; OIIK; 1K = S = > G N HHTEPAKTHBHBIX DJIEKTPOHHOTO Kypca
W HHIAKATOPHI J10- E § é > = § s 6 00pa3oBaTeIbHBIX (TpynoeMKOoCTh B Hacax)
CTHIKCHHSI KOMIIe- = S5 s EZ = § = TEXHOJIOTHii
TeHImit = = ° |0 &
OCBOCHMIO 2 pa3jesa:
Hroro mo 2 pa3neny 5,0 - 12,0 9,0
KoHcnekT nexmuii B
Paspen 3. Metoasl MaTeMaTHYECKOTO MOJEIUPOBAHUS
AJIEKTPOHHOM BHJIE
IIpeseHTanuu ¢ KCIOJIb-
Tonroroska k SOII;aHHeMH A3 TUIHBIX
Tema 3.1. JluckpeTu3alluOHHbIE JIEKIIUSM BCHOMOFaT}z)J'IBHLIX
METO/IbI 2,0 2,0 [6.1.1], [6.1.2],
CPEICTB: JOCKHU, KHHT,
[6.2.2], [6.3.1], KOMIBIOTEPOB, MH(YPOBBIX
[6.3.2], [6.3.3] POB, 1P
MIPOSKTOPOB | T.II.
VK-1 IToaroroBka k
NYK-1.1 T13, BBITIOJIHEHHE
I/IYK-l.Z. IIpakTuyeckoe 3anaTHe 8. 40 JIOMAILIHETO 3a- Huckyccus,
o JMCKpeTU3a{MOHHBIE METOBI. ' nmaaug [6.1.1], «MO3TOBOM LITYPM.
OIK-4 [6.1.2], [6.2.2],
6.3.3
VIOIIK-4.1. . ] IIpe3eHTaruu ¢ UCIOJIb
HOIIK-4.2. [oxaroroBka k SOI;aHHeM]_I)aSHI/I'IHLIX
H1OIIK-4.3. JIEKIIASIM
Tema 3.2. OcoOeHHOCTH 1EKOM- 20 20 [6 1H1] [6.1.2] BCIIOMOTATENbHBIX
MMa3HIIMOHHEIX METOJIOB. ' ' A ta g CpEeJIICTB: JOCKH, KHMUT,
TIKC-8 H A [6.2.2], [6.3.1], PEACTB: AOCKH,
UIKC-8.1. [6.3.2], [6.3.3] KOMIBIOTEPOB, H(YPOBBIX
WTIKC-8.2 L MIPOSKTOPOB | T.II.
o IMoaroroBka k
T13, BeinosiHEHTE
IMpakTuyeckoe 3ansaTue 9. Oco- OMALLHEro 3 Juckyccus (o0cyxaeHne
OEHHOCTH JIEKOMITa3UIIHOHHBIX 50 iaHI/IH [6.1.1] BBITTOJTHEHUS HHAWBUIY-
METOJIOB Ao o AIBHOTO 33J]aHNA);
A [6.1.2], [6.2.2], AaHHA);
[6.3.3]
TloaroroBka k IIpe3enTanuu ¢ HCTIOIb-
Tema 3.3. MeToa 4acTUYHBIX 00- A p H
nacreii 2,0 1,0 JEKIIUAAM 30BaHMEM Pa3IHYHBIX
' [6.1.1], [6.1.2], BCIIOMOTaTeIbHBIX
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ILnanupyemsle Buabl yueOHoii padoThl
(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HaumeHnoBanue
pe3yabTarThl I o % E o HUCIOJBb3yEMbIX HaumenoBanmue
Q 2 @ = 9
. « = 2 |5 ¢S AKTHUBHBIX U a3pa0doTaAHHOIO
O0CBOCHMT: HaumeHnoBaHnue pa3aesioB, TeM = E = g " RS e Bug CPC pasp
kox YK; OIIK; 1K = S = € |85 o HHTEPAKTHBHBIX DJIEKTPOHHOTO Kypca
=
W HHIAKATOPHI J10- E 8 E = § s 6 00pa3oBaTeIbHBIX (TpynoeMKOoCTh B Hacax)
= .
CTHKEHHUSI KOMIIe- 2 e = g = | = S~ TEXHOJIOTuii
. = S o S S ®
TeHIMii = = 0 =
[6.2.2], [6.3.1], CPE/ICTB: JOCKH, KHHT,
[6.3.2], [6.3.3] KOMITBIOTEPOB, UPPOBBIX
MIPOEKTOPOB U T.II.
TTonroroBska k
113, BemonHEeHNE
Huckyccus (o0cyxmeHune
[pakruyeckoe 3anaTue 10. Me- JIOMAIIHETO 3a-
o 3,0 BEITIOJTHEHHSI HHAUBULY-
TOJ YaCTHYHBIX 00JIacTen nanus [6.1.1], ATTBHOTO 3a/1aHMA);
[6.1.2], [6.2.2], FARHA);
[6.3.3]
CamocrosiTesibHasi padoTa no 50
0CBOeHMIO 3 pa3jena: '
Hroro no 3 pasueny 6,0 - 12,0 5,0
HUTOI'O no gucuunanHe 17,0 - 34,0 24,0
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5. TEKYIIHM KOHTPOJIb YCIIEBAEMOCTU U ITPOMEXYTOYHASI ATTECTA-

MM 110 U'TOI'AM OCBOEHUMA JUCLHIUTTIJIMHBI.

JUig oCyIIecTBIEHUs TEKYLIEro KOHTPOJIS 3HAHUM OOy4yarolmuxcs HCIONIBb3YIOTCS KOM-
IUIEKTBI MHAUBUYAJIBHBIX 3aJaHUH, TOMAIIHUX 3alaHui, KOHTPOJIbHBIX BOIIPOCOB.

Taxoke copMupoBaH mepeueHb BONPOCOB M 3a/1aHHUH, BBIHOCUMBIX Ha MPOMEKYTOUHYIO
aTTecTanuio B hopme 3k3ameHa B 1 cemectpe.

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

Onucanue 1okasarenaeii U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHUE IIKaJl OLICHU-
BaHUS IPU TEKYLIEM KOHTPOJe (KOHTPOJbHBIE HENIENN) U OLIEHKA BBINOJIHEHUS J1a00paTOpHBIX
paboT mpuBeneHO B TabIUIE 5.

Tabmuna 5 — Onucanue nokasarene U KpUTEPUEB KOHTPOJISL YCIIEBAEMOCTH, OITMCAHUE LKA
OLIEHUBAHMsI IIPU TEKYIIEM KOHTpOJIe (KOHTPOJIbHBIE HEJIENIN) U OLIEHKA BBIIIOJHEHUS 1abopa-
TOPHBIX pabOT

HIkana 1,2 cemecTphIl
9K3aMeH
OlleHUBaHUS
40<R<=50 OTiIn4HO
30<R<=40 Xopor1iio cIaH
20<R<=30 Y 10BAETBOPUTETHEHO
0<R<=20 HeynosnersopurensHo HE CIIaH

[Ipy IpOMEKYyTOYHOM KOHTPOJIE YCIEBAEMOCThH CTYIEHTOB OLIEHUBAETCA II0 YETHIPEX-
0aJUIbHOM CHUCTEME: «OTIMYHOY, «XOPOLIO», KYAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIILHOY.
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Ta6JII/IHa 6 - KpI/ITepI/II/I OLICHMBAHUIA PE3yjibTaTa O6y‘lCHI/IH IO JUCHUIIJIMHE U IIKaJIa OHCHHUBaHUA

Kox n HanmeHnoBa-
HHE KOMIIeTeHIIHH

Kpurtepnu oneHnBanus pe3yjbTaToB 00y4eHHS

KOII 1 HAMMCHOBAHHUEC MHAUKA
TOpa TO0CTHKCHUA KOMIIETECHA
10701

OreHka
«HEeY0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISt

OreHka
«Y/IOBJIETBOPHUTEILHO» |
«3a4TECHO»

60-74%

OT max PeUTUHIOBOM OLIEH-
KH KOHTPOJIS

Ornenka
«xopomo» /
«3aYTEHO»
75-89%

OT max PEeUTUHIOBOM
OLICHKH KOHTPOJISI

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

OT max peUTHUHIOBOU
OIICHKH KOHTPOJIS

VK-1. Cnocoben
OCYIIECTBIISATh KPUTH-
YeCKHUil aHaIHU3 po-
OJeMHBIX CHTYaI[1H
Ha OCHOBE CUCTEMHO-
r'o OJX0/1a, BEIpada-
THIBaTh CTPATCTHIO
IEeUCTBUMN

NVYK-1.1. Ananuzupyer npo-
OJIEMHYIO CHTYaIlHI0 KakK CH-
CTEMy, BBISBILIS €€ COCTaBJIs-
IOIINE U CBS3M MEXy HHUMH.

He 3HaerT:
- OCHOBBI MPOCKTUPOBAHUS
(YHKIMOHATBHBIX — Y3JIOB

WH(POKOMMYHUKAITTOHHBIX
CHCTEM C HCIOJIb30BaHUEM
CICIAATU3UPOBAHHOTO
MPOrpaMMHOT0  obecrneye-
HUSI;

- METOJBI M CPEICTBA MO-
JIETUPOBAHMSI  TIPOIECCOB,
MPOUCXOIAMIUX B (PYHK-
OUOHANBHBIX y37ax HH(DO-
KOMMYHHUKAIIMOHHBIX  CH-
CTEM.

He ymeer:

- OCYIIECTBIATh MOUCK H
aHaU3 KPUTHYECKUX CH-
Tyanuii B UHGOKOMMYHH-
KalMOHHBLIX CETAX W CH-
cTeMax;

- BBIABIATH  CYIIHOCTH
MpOOJIEMHON CHUTyalluu |
HAXOJIUTh NYTH €€ pelle-
HUS TyTeM MOJCIBHBIX
HCCJICIOBAaHUM;

He Bnaneer:

- HaBBIKAMH HCIIOJIL30Ba-
HUS BCTPOEHHBIX 0a3 JaH-
HBIX;

[Inoxo 3Haer:

- OCHOBBI NPOEKTHPOBAHMS
(GYHKIMOHANBHBIX ~ y3JIOB
MH()OKOMMYHHUKAITMOHHBIX
CHUCTEM C HCIIOJIb30BaHHEM
CHeNHaTU3UPOBAHHOIO IPO-
IpaMMHOTO o0ecreue-Husl;

- METOJABl M CpeicTBa MO-
JISIUPOBAaHMUS  IPOIIECCOB,
MPOUCXOAMUX B  (YyHK-
IIMOHAJBHBIX y371ax HH)O-
KOMMYHUKAallMOHHBIX  CH-
CTEM.

[Tnoxo ymeer:

- OCYIIECTBJIATh IOHCK H
aHAM3 KPUTHYECKUX CH-
Tyauuif B HHGPOKOMMYHH-
Kal[MOHHBIX CEeTSIX M CH-
cTeMax;

- BBISIBJIATH CYIIHOCTH IIPO-
OIeMHOH CHTyalluul M Haxo-
JUTh IYTHU €€ pelle-Hus Iy-
TEM MOJIENBHBIX HUCCIEN0-
BaHUI;

ITnoxo Bimanmeer:

- HaBbIKAMHM HCIOJb30Ba-
HHUSI BCTPOCHHBIX 0a3 JaH-
HBIX;

- CICHHAJIN3UPOBAHHBIMU

3Haer:

- OCHOBBI TPOCKTHPOBAHUS
(YHKIMOHATBHBIX ~ Y3JI0B
WH(POKOMMYHHUKAITHOHHBIX
CHUCTEM C HCIOJb30BAaHUEM
CIEIUATU3UPOBAHHOTO TIPO-
rPaMMHOT0 00CCIICUCHUS;

- METOJIbI M CPEJICTBa MOJIe-
JTUPOBAHUS IIPOIIECCOB,
OPOUCXOSAINX B (DyHKIH-
OHAJBHBIX y3J1aX HUH(POKOM-
MYHHKAIIMOHHBIX CUCTEM.
VYmMmeer:

- OCYWIECTBIATh IOWUCK H
aHaN3 KPUTHYECKUX CHTY-
ammii B MH()OKOMMYHHKa-
IIUOHHBIX CETAX M CHCTe-
Max;

- BBIABIATH CYITHOCTH IPO-
ONMeMHOH cHuTyalluil U Haxo-
JIUTh IYTH € PELICHUS ITy-
TEM MOJIENbHBIX HUCCIE0-
BaHUI;

Brnaneer:

- HAaBBIKAMU HCIIOJIH30BAHUS
BCTPOCHHBIX 0a3 JaHHBIX;

- CHCIHAIH3HPOBAHHBIMU
MIPOTPaMMHBIMH CPEICTBAMU
JUIE  MOJICTHPOBAHUS TIPO-

OTIMYHO 3HAET:

- OCHOBHI TIPOCKTHPOBAHUSA
(yHKINOHATBHBIX Y3JIOB HH-
(OKOMMYHUKAIIOHHBIX  CH-
CTeM C HCIOJIB30BAHUEM CIIe-
UATU3UPOBAHHOT O npo-
IPaMMHOTO O0eCTIeueHusl;

- METOABI U CpeicTBa Moje-
JUPOBAHUSA TPOLECCOB, IPO-
HCXONAMMX B (YHKIH-
OHAJBHBIX y371aX HH(OKOM-
MYHUKAIIHOHHBIX CUCTEM.
OTIUYHO yMeEET:

- OCYIIECTBIATH TIOUCK U aHa-
JU3 KPUTHICCKUX CHTY-aIHid
B HMH()OKOMMYHHUKA-IIMOHHBIX
CeTSIX M CHUCTe-MaXx;

- BBIABIATH CYIIHOCTH IIPO-
OJIeMHON CUTyalliM W Haxo-
IUTh TYTH €€ pEIIeHUs ITy-
TEM MOJENBHBIX HCCIeNo-
BaHUI;

OTiIN4HO BNIAsEET:

- HaBBIKAMH HCIIOJIb30BAHUS
BCTPOEHHBIX 0a3 JJaHHBIX;

- CIHELHaTU3UPOBAHHBIMU
IPOrpaMMHBIMH ~ CPEJCTBaMU
JUIE  MOJCNUPOBAHHUSA  TIPO-
IIECCOB B HMH(POKOMMYHHKA-
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- CIeLHAIN3HPOBAHHBIMH
POrPaMMHBIMH cpen-
CTBAaMHU [UIl MOJEIHPOBa-
HUS TIporeccoB B wH(oO-
KOMMYHHKalIMOHHBIX  Ce-
TSIX M CHCTEMaXx.

HPOrPaMMHBIMH cpen-
CTBAaMH JUIi MOJEIHpPOBa-
HUS TIPOLECCOB B HWH()O-
KOMMYHHKALMOHHBIX ~CETIX
U CHCTEMax.

1IeCCOB B MH(POKOMMYHHKA-
LUOHHBIX CETIX U CHCTEMaXx.

IMUOHHBIX CECTAX U CUCTEMaXx.

HNVYK-1.2. Omnpegenser mnpo-
Oenbl B uH(pOpManuu, HeoO-
XOJUMOM [UIsi peleHusi mpo-
OJIEMHON CHUTyalllM, ¥ TPOEK-
THPYET TPOLECCHl IO HX
YCTpaHCHHUIO

He 3naer:

- OCHOBHBIC XapaKTepH-
CTHKH CICIHATU3HPOBAH-
HOTO MpPOrpaMMHOr0 obec-
TICYCHUS;

- CTaHIApTHBIE NPUMUTH-
BBl CIICLUAIN3UPOBAHHOTO
porpaMMHOr0o  obecrede-
HUS;

He ymeer:
- yCcTpaHaTh THpoOENbl B
uHpOpMaNUK, HEOOXO0Iu-

MOH I peleHus Mpo-
OMeMHOHN cHUTyallill B WH-
(hOKOMMYHHUKAIIMOHHBIX
CeTsIX U CUCTEMaX.

He Binageer:

- METOJIaMH pEIIeHHs TPOo-
ONEeMHBIX CHTyalud mpHU
MIPOEKTUPOBAHNE B CIICIH-
ATM3UPOBAHHOM po-
TPaMMHOM OOECTICUEeHHUH.

IInoxo 3Haer:

- OCHOBHBIE XapaKTEpUCTH-
KA  CIENHAIN3UPOBAHHOTO
NporpaMMHOro  obecrieue-
HUS,

- CTaHJapTHHIC NPHMUTHBBI
CHEUATN3UPOBAHHOTO TIPO-
rpaMMHOTO oOecTieueHus;
[Inoxo ymeer:

- YCTpaHSTh NpoOeINsl B HH-
dbopmanmu,  HEOOXOIUMOMH
JUId pelieHus MpoOIeMHOM
CUTyaluu B MH)OKOMMYHH-
KaI[MOHHBIX CETAX M CHCTe-
Max.

IInoxo Brnaneer:

- METOJaMHU pEeleHus! IMpo-
ONeMHBIX ~ CHUTyalMd TpH
MIPOEKTUPOBAHKNE B CIICIHa-
JM3UPOBAaHHOM  IPOIpaMM-
HOM 00€CIIeUeHHH.

3HaerT:

- OCHOBHBIE XapaKTEPUCTH-
KA  CIeNHaIM3UPOBAHHOTO
MpOrpaMMHOT0  obecreue-
HUSL;

- CTaHJapTHHIC IPHUMUTHBEI
CTIEIMATN3UPOBAHHOTO TIPO-
TPaMMHOTO 0OECIICUeHHS;
VYmMmeer:

- YCTpaHSTh NMpOOENbl B MH-
dbopmarmu,  HEOOXOAUMOI
JUIL pelieHus MpoOIeMHOM
CUTyalil B MH()OKOMMYHH-
Kal[MOHHBIX CETSIX M CUCTe-
Max.

Bnaneer:
- METOJaMH pEUICHUS TpOo-
ONEMHBIX CHTyallud mpH

MMPOCKTUPOBAHUC B CIiCHA-
JIM3UPOBAHHOM  IIPOIpaMM-
HOM 00€eCIICUeHHH.

OTaINYHO 3HAET:

- OCHOBHBIC XapaKTEPUCTHKH
CIIEUAIU3UPOBAHHOTO  TPO-
rPaMMHOTO OOeCTIeueHusl;

- CTaHIApTHBIC TPUMHUTHBEI
CHETHATH3UPOBAHHOTO  TIPO-
TpaMMHOTO 00ecIIeUeHNS;
OTIMYHO yMEET:

- YCTpaHATH NPOOENBl B HH-
(dopmarmn, HEOOXOIMMOI ISt
pemeHus npoOyieMHOH cUTya-
MU B MHOOKOMMYHHKAIIUOH-
HEIX CETSIX U CUCTEMAX.
OTnIu4HO BIaJCET:

- METOJaMH pEIICHUS MPOo-
OJIEMHBIX CHUTYAI[H# MPH MPO-
EeKTUPOBAaHWE B CICIHAAIA3H-
POBaHHOM MIPOrPaMMHOM
obecIieueHuu.

OIIK-4. Criocoben
paspabaTbIBaTh U
HpI/IMeHﬂTL crenqua-
JIM3UPOBAHHOE TIPO-
IPaMMHO-
MaTeMaTHYECKOe
obecrnieueHue s
MPOBEJICHUSI UCCIIe-
JIOBAHWI ¥ PEIICHHs
MPOEKTHO-
KOHCTPYKTOPCKHX U
HAYYHO-

NOIIK-4.1. IIpumenser
COBpPEMEHHBIE ITPOTPaMMHBIE
KOMIIJIEKCBI U OCHOBHBIC ITPpU-
eMBI 00pabOTKH SKCIIEPUMEH-
TaJIbHBIX JAaHHBIX, B TOM YHUC-
Jie C UCII0NIb30BaHUEM CTaH-
JapTHOTO TPOTPAMMHOTO
obecrieueHws1, MaKeToB Mpo-
rpamMM OOIIEro M Crenraib-
HOTO HAa3HAYCHUS.

He 3naer:

- METOAbl TIPOCKTUPOBA-
mus B CAIIP Comsol
Multiphysics

He ymeer:

- INPUMEHATb HHTErPHUPO-
BaHHYIO wiaThopmy
Comsol mns MonenupoBa-
HUSI U TIPOBEPKU 3KCHEpH-
MEHTAJIBHBIX ~ HCCIIEZ0Ba-
HUH.

He Bnaneer:

IInoxo 3HaerT:
- METOAbI HpOGKTHpOBaHI/Iﬂ

B CAIIP Comsol
Multiphysics

[Tnoxo ymeer:

- TNPUMEHATH HHTETPUPO-

BaHHYI0 1m1atdpopmy Comsol
JUIE MOJICIIMPOBAHUS U TIPO-
BEPKH JKCIICPUMEHTAIBHBIX
HCCIIe JOBAHMM.
IInoxo Bimanmeer:

-  HaBbIKaMHU pa6OTLI B

3Haer:

- METOIbI HpOGKTI/IpOBa-HI/Iﬂ
B CAIIP Comsol
Multiphysics

YmMmeer:

- IPUMEHATH HHTETPUPO-

BaHHyI0 atdopmy Comsol
JUIL MOACTHPOBAHUS H TIPO-
BEPKH IKCIICPUMEHTAIbHBIX
HCCIICJOBAaHMIA.

Bnaneer:

- HaBbIKaMH pa6OTI>I B

OTaAMYHO 3HAET:
- MCTOJbI TPOCKTUPOBAHUA B
CATIIP Comsol Multiphysics

OTINYHO yMeeT:

- MPUMEHSATh HHTErPUPOBAH-
Hyto miatdpopmy Comsol st
MOJIEIUPOBaHUsl U TIPOBEPKU
9KCHEPUMEHTANIBHBIX  HCCIIEe-
JIOBAHUM.

OTiIn4HO BNIAsEET:

- HaBbIKaMu pabotel B CAIIP
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HCCIIE0BATEILCKUX
3a7a4

- HaBBIKAMH pabOTHl B
CAITP Comsol
Multiphysics

CAIIP Comsol Multiphysics

CAIIP Comsol Multiphysics

Comsol Multiphysics

NOIIK-4.2. Hcnomnb3yet
BO3MOXKHOCTH BBIYHCIIHTEIb-
HOI TEXHHKH W HPOrPaMMHO-
ro obecredeHus Uil aBTOMa-

He 3nHaeT:

- BO3MOYKHOCTH BBIYHCIIH-
TENbHON TEXHWKH IS pe-
IIEHNST ITOCTaBJICHHBIX 3a-

IInoxo 3Haer:

- BO3MOYKHOCTH BBIYHCIIH-
TENbHOW TEXHUKHA [UIA pe-
LIEHUS TOCTaBJIEHHBIX 3a74a4

3Haer:

- BO3MOXHOCTH BBIYHCIIHU-
TENbHOM TEXHUKH Ui pe-
LLIEHUS [IOCTABJIECHHBIX 3a1a4

OTJIMYHO 3HAET.

- BO3MOXXHOCTH BBLIYHCIIH-
TENILHON TEXHUKHU AJIsI pellie-
HMS IIOCTaBJIEHHBIX 3a1a4 B

TU3UPOBAHHOTO pemieHus: | 1a4 B OOJAcTH TEJIEKOM- | B O0JIACTH TEJIEKOMMYHHKa- | B OOJAaCTH TEJIEKOMMYHHKa- | O0JacTH TeJIeKOMMYHHUKAIHUH.
NPOEKTHBIX 33/1a4 B 00JACTH | MYHHKAIUH. L. L.
TEICKOMMYHUKALIUN. He ymeer: He ymeer: YmMmeer: OT/IN4HO yMeeT:
- co3maBaTh IPOEKTHI B | - CO3/aBaTh IPOEKTHl B CH- | - CO3/aBaTh NMPOEKTHI B CH- | - CO37aBaTh MNPOEKTHl B CH-
CHCTeMaxX aBTOMATU3MpO- | CTEMax aBTOMAaTU3UPOBAaH- | CTEMax aBTOMATU3UPOBAH- | CTEMaX aBTOMAaTH3UPOBAHHO-
BaHHOTO MPOCKTHUPOBAHMS. | HOTO IPOEKTHpoBaHUA. He | HOTro MpoeKTHpoBaHUSL. TO IPOCKTUPOBAHUSL.
He Bimageer: BJIAJIEET. Bnaneer: OTJIMYHO BIIAJEET:
- METOOMKOH CO3JaHus | - METOAMKOHW CO3JaHus MpO- | - METOANKON CO3MAaHUS IMPO- | - METOAMKOW CO3maHMs Ipo-
NIPOCKTOB C MWCIOJNB30Ba- | €KTOB C HCIIOJIb30BAaHHEM | €KTOB C HCIOJH30BAaHHWEM | €KTOB C HCIOJNB30BAHUEM HH-
HHEM  WHTETPUPOBAHHOW | MHTETPHUPOBAHHOM IUIAT- | MHTETPUPOBAHHOMN IUIAaT- | TETPUPOBAHHOW  IIIAT(OPMEI
mwratpopmer Comsol  mist | popmer Comsol s mone- | ¢popmer Comsol  mnsa moxme- | Comsol s MmomenmpoBaHuUs
MOJICTIUPOBaHUsl  (pU3HYe- | JTUPOBAHMS (bu3MUECKUX | JUPOBAHUS ¢busnyeckux | pU3MYECKUX MIPOIIECCOB
CKHX TPOIIECCOB | MPOLECCOB YCTPOMHCTB. MPOLIECCOB YCTPOUCTB. YCTPOUCTB.
YCTPOMCTB.
NOIIK-4.3. Tlpumensier | He 3HaeT: [1noxo 3Haer: 3Haer: OTaAMYHO 3HAET:
METO/Ibl KOMIIBIOTEPHOTO MO- | - METOJbl KOMIBIOTEPHOTO | - METOJbl KOMIIBIOTEPHOTO | - METOJbl KOMIIBIOTEPHOIO | - METOJbl KOMIIBIOTEPHOTO
JNeTUPOBaHHUA B HCCIIEAOBA- | MOJECNUPOBAHHUA JJIEKTPO- | MOJCIUPOBAHMA  DJIEKTPO- | MOJEITHPOBAHUSA  3JEKTPO- | MOAEIMPOBAHUS  3JIEKTPOIH-
TEJILCKUX M OKCIUTyaTallMoOH- | JUHAMUYECKUX CTPYKTYpP B | JUHAMHYECKHMX CTPYKTYp B | AMHAMHUYECKHX CTPYKTYp B | HAMHYECKHX CTPYKTYp B HH-
HBIX 337a4aXx B OOJIaCTM WH- | MHTETPUPOBAHHOM  cpele | MHTErpUPOBAHHOMN cpene | MHTErpupoOBaHHOU cpene | TerpHpoBaHHON cpexne paspa-
(OKOMMYHUKAITMOHHBIX ~TEX- | Pa3pabOTKH. pa3paboTKu. pa3paboTKH. 0OTKH.
HOJIOTHH. He ymeer: [Tnoxo ymeer: VYwMmeer: OTIMYHO yMeeT:
- IPUMEHATH METOJBI KOM- | - NIPUMEHSATh METOJbl KOM- | - NPUMEHSTh METOJbl KOM- | - IPHUMEHSTh METOIbI KOMIIb-
IIBIOTEPHOTO MOJIEINPOBa- | MBIOTEPHOTO  MOJENUPOBA- | MBIOTEPHOIO  MOJICIIMPOBA- | IOTEPHOTO MOJICIIUPOBAHUS B

HHUSA B 3ajadax B 001acTH
MH()OKOMMYHHUKAITMOHHBIX
TEXHOJIOTUH.

He Bnaneer:

- METOJIMKOH MaTemaThde-
CKOrO0 MOJICIHPOBAaHUS B
CUCTEMaX aBTOMAaTU3UPO-
BAHHOT'O POEKTUPOBAHUSL.

HHMS B 3ajadax B 00yacTu
MHPOKOMMYHHKAITMOHHBIX
TEXHOJIOTHH.

IInoxo Bimameer:

- METOJUKOM MaTeMaThue-
CKOTO MOJEJIUPOBaHUA B
cucTemMax aBTOMaTH3UPO-
BaHHOT'O IPOEKTUPOBAHUSL.

HHMS B 3ajJadax B oOJyacTu
UH()OKOMMYHHUKAITHOHHBIX
TEXHOJIOTUH.

Bnaneer:

- METOOWUKONM MaTeMaThde-
CKOrO0  MOJICJIMPOBaHUs B
CHCTEMAaxX aBTOMAaTHU3UPO-
BAHHOT'O POEKTUPOBAHUSL.

3amadax B 00JacTy HHPOKOM-
MYHHUKAITHOHHBIX TEXHOJIO-
TUH.

OTINYHO BIIAMEET:

- METOJIMKOM MaTeMaTU4eCKO-
ro MOJETHPOBAHUS B CHCTE-
Max  aBTOMaTU3UPOBAHHOTO
[IPOEKTUPOBAHMSI.

IIKC-8 Cnocoben
OCBaWBAaTh U IIPUME-

HIIKC-8.1. OcBauBaeTt
IU(PPOBBIC TEXHOJIOTUU MaTe-

He 3naerT:
- TEXHOJIOTMM MaTeMaTu-

IInoxo 3Haer:
- TEXHOJOIMH MaTeMaTH4e-

3Haer:
- TEXHOJOIMHd MaTeMaTuye-

OTaMYHO 3HAET:
- TEXHOJIOTMM MareMaThude-
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HATH ITUGPOBHIE TEX-
HOJIOTHH I O0BEK-
TOB NPO(HECCHOHAIB-
HOH eATeIbHOCTH

MAaTHYECKOTO 31 HH-
(hopMarmoOHHOTO MoJe-
JIMPOBAHMS  HCIOJIB3ye-MbIX

MIPOIIECCOB, SBICHUI U 00BEK-
TOB, OTHOCSIIIIUX-CS K TIpodec-
CHOHAJIBHOMW /IS TEIbHOCTH

YECKOTO M HH(OPMAINOH-
HOTO MOJETHPOBAHUSI B
CHCIHANN3UPOBAHHBIX CH-
CTeMax TIPOCKTUPOBAHUA
(YHKIMOHAJBHBIX  Y3JIOB
HH(POKOMMYHUKAITHOHHBIX
CUCTEM

He ymeer:

- TOpUMCHITH 1H(POBEIC
TEXHOJIOTHH MaTeMaTHue-
CKOTO MOJIEIUPOBAHUSA C
HCTIOb30BaHUEM HHTETPH-
poBaHHOU IaT(hOPMBI
Comsol

He Brmageer:

- METOJIMKO MaTeMaTHde-
CKOTO MOJCITUPOBAHUSA C

CKOTO W MH(POPMAITMOHHOTO
MOJICIIMPOBAHMS B CIICHHA-
JU3UPOBAHHBIX  CHCTEMAax
MIPOEKTHPOBAHUS (YHKIIHO-
HaJIBHBIX Y3J0B HH(OKOM-
MYHHUKAIIUOHHBIX CUCTEM
IInoxo ymeer:

- TPUMCHATH IUPPOBBIC
TEXHOJIOTUM  MaTeMarude-
CKOTO  MOJEIHUPOBAHUA C
WCIIOJIb30BAaHUEM HMHTETPHU-
pOBaHHOM m1aTHOPMBI
Comsol

IImoxo BiageeT:

- METOIUKOW MaTeMaThde-
CKOTO MOJCTUPOBAHUSA C
WCTIONIB30BaHUEM HMHTETPH-

CKOTO ¥ MH(POPMAITMOHHOTO
MOJICIMPOBAHHUS B CIICI[HA-
JMM3MPOBAHHBIX  CHCTEMax
MPOEKTHPOBAHUS (YHKIIHO-
HAJIBHBIX Y3J0B HH(OKOM-
MYHHKAIMOHHBIX CUCTEM
Ywmeer:

- TpUMEHATH U(GPOBBIC
TEXHOJIOTHH  MaTeMaTH4e-
CKOTO  MOJICTUPOBAaHUSA C
UCIIOJIb30BAHUEM HHTCTPH-
poBaHHOU 1aTHOPMBI
Comsol

Bnaneer:

- METOIWKOM MareMaTHye-
CKOTO MOICIHPOBAHUSA C
WCTIONB30BaHUEM HHTETPH-

CKOTO W HWH(POPMAITHOHHOTO
MOJICIIPOBAHMS B CHCIIHAIIH-
3UPOBAaHHBIX CHCTEMax IIpPO-
eKTUPOBaHHA (PYHKIIMOHAIb-
HBIX Y3JI0B HH()OKOMMYHHKA-
LIMOHHBIX CUCTEM

OTIN4HO yMeeT:

- NPUMEHATh IHU(PPOBBIE TEX-

HOJIOTUA  MaTeMaTH4YECKOIO
MOJEIUPOBAHUSA C HCIOJIb30-
BaHUEM MHTETPUPOBAHHOM

wratdopmsl Comsol

OTJIMYHO BIIAJICLT:

- METOAMKOH  MaTeMarhde-
CKOTO MOJCIHMPOBaHHs C HC-
MOJIb30BHHEM HHTEIPHPOBaH-
Ho# aTdopmel Comsol

HCIIOJb30BaHUEM HHTETPU- | POBAHHOMN w1aTGopMbl | pOBaHHOU aTGopmMsbl
pOBaHHOi mardopmbr | Comsol Comsol
Comsol
NIIKC-8.2. IIpumenser | He 3Haer: IInoxo 3Haer: 3HaerT: OT/INYHO 3HaeT:
uudpoBble  TEXHONOTMH B | - 1MGPOBBIE TEXHOJOTMH | - UUGPOBBIE TEXHOJOTHUH | - UU(PPOBbIE TEXHOJOTHH | - HU(POBBIE TEXHOJIOTMU MO-
npodeCCHOHANBLHON JIesiTelIb- | OMOTAIOIINEe PACCUYUTATh | MOMOTAIOIIME  PAacCYMTaTh | MOMOTAIOIIUE  PACCYMTATh | MOTArOIIHe paccuuTarth
HOCTH (YHKIMOHANBHBIE Y376l | (DyHKIMOHAJIbHBIC y31Ibl | (YHKIIMOHAJIBHBIE y3JIbl | (YHKIHMOHAJIBHBIE Y3JIbI HH-

NH()OKOMMYHHUKAITMOHHBIX
CHCTEM

He ymeer:

- NPUMEHSTH CHEUAIN3H-
pPOBaHHOE  MPOTPaMMHOE
obecriedeHne U1 pacdera
(YHKIMOHAJBHBIX  Y3JIOB
MH()OKOMMYHHKAIIMOHHBIX
CHCTEM

He Bnaneer:
- METOAUKOH pacuera
(YHKIIMOHATIBHBIX  Y3JIOB

UH()OKOMMYHHUKAITUOHHBIX
CHCTEM C HCIOJIb30BAHHEM
WHTErPUPOBAHHOW  IUIAT-
¢opmer Comsol

MH()OKOMMYHHUKAITMOHHBIX
cucTeM

[Tnoxo ymeer:

- TPUMEHATH CICIHAIN3H-
pOBaHHOE MIPOTPaMMHOE
obecrieueHne s pacyera
(yHKIMOHATBHBIX y3710B
MHPOKOMMYHHUKAITMOHHBIX
cucTeM

IInoxo Bnaxeer:

- METOJUKOH pacuera
(YHKIIMOHAIBEHBIX y3JI0B
MH()OKOMMYHHUKAITMOHHBIX
CHCTEM C HCIOJIb30BaHHUEM
MHTETpPUPOBaHHON iaT-
¢dopmsr Comsol

MH()OKOMMYHHUKAITMOHHBIX
cHCTEM
VYmeer:
- TPUMEHATH CIICIHAIN3H-
pOBaHHOE MIPOTrpaMMHOE
obecriedeHne IS pacyera
(yHKIMOHAIBHBIX Y3JI0B
MH(POKOMMYHHKAIMOHHBIX
cuCcTeM

Bnaneer:
- METOJUKOU pacdera
(YHKIIMOHATBHBIX Y3JI0B

UH()OKOMMYHHUKAITUOHHBIX
CHCTEM C HCIOJIb30BaHUEM
HWHTErPUPOBAHHON IaT-
¢bopmer Comsol

(hOKOMMYHHUKAIIMOHHBIX
cTeM

OTIMYHO yMEeT:

- TPUMEHSTH CIICIHAIN3UPO-
BaHHOE IpPOTrpaMMHOE obec-
MedeHue Ui pacuera (QyHK-
IUOHAIBHBIX  Y3JI0B HH(}O-
KOMMYHHUKAIIMOHHBIX CHCTEM

CH-

OTJIM4HO BNIasIEeT:

- METOOWKOH pacueta (pyHK-
LMOHAJBHBIX  Y3JI0B  HMH(O-
KOMMYHUKAIIMOHHBIX CHCTEM
C UCHOJIb30BaHUEM UHTErpHU-
pOBaHHOMI iaTGopmsl
Comsol
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Tabnuua 7 — Kpurepuun oueHUBaHUS

Ouenka

Kpurtepuu oneHuBaHus

Bricokuii ypoBeHb
«S»
(oTIM4HO)

OLICHKY «OTJHMYHO)» 3aC/Iy’)KUBAaeT CTYACHT, OCBOUBIIUN 3HAHUA, yMe-
HUS, KOMIETCHIIMA U TEOPETHUECKHU MaTepual 06e3 mpoOesioB; BBIMOJ-
HUBIIUI Bce 3a/laHusl, MPEAYCMOTPEHHbIE YYEOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; MPAKTUYCCKUE HABBIKH MPO(HEeCcCHOHATBHO-
ro NPUMEHEHHS OCBOCHHBIX 3HaHUN c()OPMUPOBAHEI.

Cpennuii ypoBeHb
«»
(xopor10)

OLICHKY «XO0opoumio» 3acClIy’>KUuBAaC€T CTYACHT, HNPAKTUYCCKU I1OJIHOCTHIO
OCBOMBIITHH 3HAHHA, YMCHUS, KOMIICTCHLIUU U TeopeTI/IquKI/Iﬁ MaTcpu-
all, y‘-Ie6HBI€ 3agaHusg HEC OLCHCHBI MaKCHMMAJIbHBIM YHCJIIOM 63,JIJIOB, B
OCHOBHOM C(i)OpMI/IpOBaJ'I IMPAKTUYCCKUEC HABBIKU.

IToporosslii ypo-
BeHb «3» (ymoBie-

OIICHKY «YAOBJIETBOPHUTEJIBHO» 3aCIYyXHUBACT CTYACHT, 4YaCTHYHO C
HpO6CHaMI/I OCBOHUBIIHI 3HAaHUA, YMCHUA, KOMICTCHIIUN U TCOPECTHUYIC-
CKHI Marcpurai, MHOIue y‘Ie6HLIe 3aJaHusA 1o He BBIIIOJIHHUII, 1100

TBOPUTEJIBHO)
OHHU OIICHEHBI YHCIIOM OaJUIOB OJIM3KMM K MHHHMAaJIbHOMY, HEKOTOpHIC
MPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBI.
MUHMMAaNBHBI | OLICHKY «HEYI0BJIETBOPHUTEIbHO» 3aCIIy)KUBACT CTYJEHT, HE OCBOMB-
YPOBEHb «2» (He- | M 3HAaHWS, YMEHUS, KOMIETCHIMH W TEOPETUYECKUH MaTepua,
yIIOBJIETBOPH- y4eOHbIE 3aaHUsl HE BBIOJIHIII, TPAKTHYECKHE HABBIKA HE CPOPMHPO-
TEJILHO) BaHBI.

6. YHEBHO-METOJJUYECKOE OBECIIEHEHUE AN CHUIIJIMHBI

6.1. YueOHasi inTeparypa, nedyaTHble U3aHus 0u0anoTeuHoro ¢gonaa

bubnuoreunsiii poHA YyKOMITJIEKTOBAH MEYaTHBIMM M3JIaHUSAMU U3 pacyera He meHee 0,25
HK3EMILISIpa KaKJOT0 W3 U3JaHHM, yKa3aHHBIX HIKE Ha KaXJ0ro oOydarollerocss U3 4ducia JIuil,
OJTHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIONIYIO TUCIUIUIUHY (MOYIb).

6.1.1. Ymuo A.E. Meroasl VYuebHoe mnocobue. —
M.: M®TH, 2012. - 295 c.
6.1.2. Heranos B.A. DnexTpoinHamMMKa U paclpocTpaHeHHE paauoBoiH. YueOHuk. B.A. Hera-
HoB, O.B. Ocunos, C.b. Paesckuii, I'.I1. SpoBoit Uszn. Pagmorexnuka, 2009. — 744.
6.1.3. Odunumansusiii caitt Comsol Poccus: https://www.comsol.ru/

MAaTeMaTUiICCKOro MOACIUPOBAHUS:

6.2. CnpaBouHo-Oubanorpadguyeckas aureparypa

6.2.1. Typuak JI.U. OcHoBbl unciennsix metonoB JL.U. Typuak, I1.B. IlnorHukos, M.: ®U3-
MATJINT, 2005. — 304 c.

6.2.2. DnexTponHbIi pecypc Comsol Ha youtube:
https://www.youtube.com/channel/UCrx4DgkACEdL_cV8eDQ-_7g

6.3. MeTonnueckne yKazaHusl, PEKOMEHIALUH M IPYyrue MaTepuajbl K 3aHATHAM

Metoanyeckue yka3aHUsi 1 PEKOMEHJANNHU 0 TPOBEICHHIO KOHKPETHBIX BHJIOB y4eOHBIX
3aHATUH MO IUCHUIUIMHE «MaTemMaTndeckoe MOAETUPOBAHUE YCTPOICTB U CUCTEM TEJIEKOMMYHH-
Karui» HaxoasaTcs Ha Kadenpe «DTOCy.

6.3.1. MeToauueckre peKOMEHIAINK 110 OPraHU3alMK ayIUTOPHOM pabOTHI MO TUCIUILUINHE
«MareMaTn4eckoe MOJICIMPOBAHUE YCTPOUCTB U CUCTEM TEIEKOMMYHUKAITUI.

6.3.2. Meronuueckue peKOMEHAIMK M0 OpraHU3alMy U IUIAHUPOBAHUIO MPAKTUYECKUX 3a-
HATHH 1o aucuuIuiiHe «MareMaTH4eckoe MOJIETUPOBAaHUE YCTPONUCTB U CHUCTEM TEIEKOMMYHHUKa-
U,
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6.3.3. Meronuueckue peKOMEHAALUH 110 OPraHu3alud U IUIAHUPOBAHUIO CaMOCTOSTENIBHOM
paboThl 10 AUCHMIUIMHA «MaTeMaTH4eckoe MOAEIUPOBAHUE YCTPOMCTB M CUCTEM TEJIEKOMMYHHUKa-
LA,

7. THOOPMALIMOHHOE OBECITEYEHUE JUCLHUITJINHBI

Y4eOHbIi Mmpoliece Mo AUCHUILIHHE 00ecredeH He0OX0IMMbIM KOMITJICKTOM JTHIICH3UOHHO-
ro ¥ CBOOOJHO PacHpOCTPAaHSIEMOr0 MPOrPaAMMHOTO OOECIICYCHHUsS, B TOM YHCIE OTEYECTBEHHOTO
IPOM3BOJICTBA (COCTaB IO JUCIHILIMHE omnpeaeneH B Hactosmeid PIIJ] u momiexur oOHOBICHUIO
IpU HEOOXOIUMOCTH ).

7.1. IlepeyeHb pecypcoB HMH(OPMANUOHHO-TEJIEKOMMYHMKANIMOHHOI ceTn «HWHTep-
HET», He00XOAMMBIX /115l 0CBOCHUS TUCHMILINHBI (MOYJIs1)

1. Hayunass onextponnas Oubmmnoreka E-LIBRARY.ru. — Pexum gocryma:
http://elibrary.ru/defaultx.asp

2. DnekTpoHHas OubIMoTeyHast cuctema [[0BOHKCKOTO rOCyIapCTBEHHOTO YHUBEPCH-
TeTa cepBuca [DiekTpoHHBIH pecypc]. — Pesxum mocryma: http://elib.tolgas.ru./ - 3arm. ¢
JKpaHa.

3. DNEeKTPOHHO-O0MOIMOTeUHasT cucTemMa Znanium.com [DIeKTpoHHBIA pecypc]. - Pe-
xuM fgoctyna: http://znanium.com/. — 3ari. ¢ ’kpaHa.

4. OtkpbiToe  OoOpa3oBaHue [DneKkTpoHHBIM  pecypc]. - Pexum  gocryna:
https://openedu.ru/. - 3ara ¢ sxpana.

5. Polpred.com. O630p CMMU. IlonHoTekcToBas, MHOTOOTpacieBas 6a3a nanubix (b/I)
[DnexTpoHHBIi pecypc]. - Pexxum nocrtyna: http://polpred.com/. — 3ar:. ¢ skpana.

6. ba3bl manHbIX BeepoccniicKOoro MHCTUTYTa HaydHOM M TEXHMUYECKOW MH(pOpMauu

(BUHUTU PAH) no ectecTBeHHBIM, TOYHBIM U TEXHHUYECKUM HayKaMm OIEKTPOHHBIA pe-
cypc]. - Pexxum noctyna: http://www.viniti.ru. — 3ars. ¢ skpaHa.

7. YuuBepcurerckas uHbopMalmoHHas cuctema Poccus [DnekTpoHHbIN pecypc]. -
Pesxxum nmoctyna: http://uisrussia.msu.ru/. — 3ari. ¢ sKpaHa.

7.2. IlepeyeHb NPOrpaMMHOI0 o0ecneyeHns] 1 HH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM
Tabnuua 8 — IlepeueHb 27EKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HaumenoBanue | CcbLika, 10 KOTOPOH OCYIECTBJISACTCSH
IbC aocryn K IbC
1 Koncynbrant http://www.studentlibrary.ru/
CTYJEHTa
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

Tabmuua 9 - [lepeyeHb MPOrpaMMHOro odecneyeHust

B Tabauue 9 ykazaH nepeuenv auyeH3uonHo2o u c60600HO pacnpoCmpaHsiemozo npocpamm-
HO20 obecnevenusl, 8 MOM Yucie 0Ome4ecmseHH020 NPOU3B00Cmaa

IIporpammHoe obecneueHue, ucnoJjb3yemMoe B yHuBsepcurere Ha | IlporpamMHoe o0ecnieuenne
JOTOBOPHOM OCHOBE CBO0OTHOT0 PACPOCTPAHEHUS
1 2
MS Office 2010. MS Open License,60853088,Academic Open Office 4.1.1 (muneH3us

20


http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

Apache License 2.0)

Microsoft Windows 7. DnekrponHnas nunen3us or MS mocie 06-
HOBJICHUS

Adobe Acrobat Reader (Free-
Ware)

COMSOL 5.5 NSL License No: 9601620 Windows/Mac

B Tabmune 10 ykazan mepedeHb Mpo(ecCHOHANBHBIX 0a3 MaHHBIX U WH(GOPMAIMOHHBIX
CIPAaBOYHBIX CUCTEM, K KOTOPBIM oOecrieueH A0CTyn (ylaleHHbld qocTyn). JlaHHbIH nepeyeHs 1no-
JeKUT 0OHOBIIEHUIO B cooTBeTCTBHHU ¢ TpeboBanusimMu ®I'OC BO.

Tabmuna 10 - [lepeueHs COBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 TaHHBIX U WH()OPMAIIMOHHBIX
CIPABOYHBIX CUCTEM

HaumenoBanue npodeccuonanbHoi 6a3bl Hocryn k pecypcey (yaajaeHHbIH 10CTyN €
Ne AAHHBIX, HH(POPMALIUOHHO-CIIPABOYHOM CH- YKa3aHHeM CChUIKM/I0CTYI U3 JIOKAJIBHOMI
CTeMbl CeTH YHHBEPCHTETA)
1 2 3
1 basa nanHbix cTanaapToB u pernamentoB POC- | https://www.gost.ru/portal/gost
CTAHZAPT //home/standarts
2 Iepeyens npodeccHoHaNbHBIX 0a3 JaHHBIX U https://cyberpedia.su/21x47¢0.html
nH(pOpPMAIMOHHBIX CIIPABOYHBIX CHCTEM

8. ObPA3OBATEJIBHBIE PECYPCHI IS THBAJIM1OB 1 JIUL] C OB3

B tabmuue 11 ykazan nepeueHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOMINX (OPMBI, aJanTH-
pPOBaHHBIE K JIUI[AM C OTPaHUYEHHBIMU BO3MOKHOCTSMU MX 3/J0POBbS, a TAKXKE CBEJACHUS O HAINYUU
CIICHHUAJIBHBIX TCXHUYCCKUX CPCACTB O6y‘ICHI/I$I KOJUICKTUBHOI'O 1 HHAWBHUAYAJbHOI'O IMOJIb30BAHUA.
[Tpu 3anoiaHeHUN TaOIMIIBI MOKET OBITh MCIOJIb30BaHA MH(OPMAIHS, pa3MelleHHas B MOpas/ere
«loctynHas cpena» cnenuanusupoBaHHoro pasaena caiita HI'TY «Csenenus 06 o0pazoBaTenbHON
opranmzanum» https://www.nntu.ru/sveden/accenv/

Tabmuua 11 — Obpa3zoBarenbHble pecypcsl A1 MHBaIHI0B 1 i ¢ OB3

Ne Ilepeyenn 00pa3zoBaTebHBIX pecyp- CaeleHusl 0 HAJIMYMH CTIEHMAJTBHBIX TEXHHY e-
COB, NPUCIIOCOOIEHHBIX /ISl MCTIOJIb- CKHX CPeACTB 00y4eHHUs KOJJIEeKTHBHOTO U
30BaHUSI HHBAJIUAAMH U JIMIAMH € HHANBHUIYATHHOTO MOJb30BAHUS
OB3

1 OBC «KoHCynbTaHT CTyA€HTa» 03BYYKa KHHI' U YBEJIMUCHHE MpUPTa

SEC «lamby CHELUANbHOE MOGI/IJ‘IE)HOC MPUIIOKEHUE - CHHTE-
2 3aTOp pe4H, KOTOPBIN BOCIPOU3BOJUT TEKCTHI

KHUT U MEHIO HaBUTAIHH

3 OBC «FOpaiT» Bepcus sl c1abOBHIAIINX

9. MATEPUAJIbBHO-TEXHMYECKOE OBECITEYEHUE, HEOBXOAMMOE JIs OCY-
ECTBJIEHN S OBPA3OBATEJIBHOI'O ITPOLIECCA T10 ANCHUITJIMHE

JIJIsT KOHTAaKTHOH M CaMOCTOSITEIILHOW paObOThl OOYJAFOIIMXCS BBIICICHBI ITOMEIICHHUS, OCHA-
HIEHHBIE KOMITBIOTEPHOM TEXHUKOM ¢ MOAKIIOUYeHHEM K ceTd "MHTepHeT" 1 o0ecrnieueHneM JI0CTyma
B DJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAYy OpraHU3aIliu:
1. JlekiiMOHHBIE 3aHATHS IPOBOJATCS B ayA. 1218:
. 11 pabouux mMecT, 000pyOBaHHBIX KOMITBIOTEPAMH:
5 xomnsrotepos: PC Intel Core i5-2320 CPU 3,4 GHz / 3Gb RAM/HDD 300Gh/DVD-ROM wu mo-
Huropamu Acer V198 19”.
6 kommnbioTepoB: PC Intel Core 2 CPU E7200 2,54 GHz / 2Gb RAM/HDD 300Gb/DVD-ROM u
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monuTopamu Benq G900 AD 19”
Bce koMIbrOTephl 00BEMHEHBI B JIOKAIBHYIO CETh U IMTOIKIIOYEHBI K ceTh «VHTepHeT».

. KOMIUICKT 3JICKTPOHHBIX MPE3CHTAIU/CI1ali/10B;
. HarJISIIHBIE TOCOOUS
. MIPOEKTOP

2. IlpakTnyeckue 3aHATHA TIPoBOATCS B aya. 1218:

. 11 pabounx MecT, 000pyIOBaHHBIX KOMIIBIOTEPAMHU:

5 xomnbrotepoB: PC Intel Core 15-2320 CPU 3,4 GHz / 3Gb RAM/HDD 300Gh/DVD-ROM wu mo-
Huropamu Acer V198 19”.

6 kommnbioTepoB: PC Intel Core 2 CPU E7200 2,54 GHz / 2Gb RAM/HDD 300Gb/DVD-ROM u
Monutopamu Benq G900 AD 19”

Bce xoMmbroTepsl 00bEAMHEHBI B JIOKATBHYIO CETh M MOJIKIIOUEHBI K ceTH «VIHTepHET».

° KOMIIJICKT 3JICKTPOHHBIX HpGSGHTaHHﬁ/ CJ'IB.fII[OB;
. HAarJIs AHEIC ITOCOOHS
. IIPOEKTOP
. makeTsl 110 ob1ero Ha3HAYCHUS:
- Windows 7; - Open Office 2.3 (Calc, Draw,
- Visual Studio 2010; Writer, Math)
- Adobe Reader 11; - Adobe Flash Player 10;
- Dr.web.

3. Tekymuii ¥ MPOMe:KYTOUYHBIH KOHTPOJb OCyIIecTBIseTCs B aya. 1218:

. 11 pabouux MecT, 000pyI0BaHHBIX KOMITbIOTEPAMHU:

5 kommeiotepos: PC Intel Core i5-2320 CPU 3,4 GHz / 3Gb RAM/HDD 300Gbh/DVD-ROM u mo-
Hutopamu Acer V198 19”.

6 xommerotepoB: PC Intel Core 2 CPU E7200 2,54 GHz / 2Gb RAM/HDD 300Gb/DVD-ROM wu
monutopamu Beng G900 AD 19”

Bce koMIbroTepbl 00beAMHEHBI B JIOKAIBHYIO C€Th U MOJKIIOUEHBI K ceTH «VIHTepHET».

. nakeTsl [10 o61iero Ha3HaYeHUS:

- Windows 7; - Open Office 2.3 (Calc, Draw,
- Visual Studio 2010; Writer, Math)
- Adobe Reader 11; - Adobe Flash Player 10;

- Dr.web.

4. CamocTosiTesibHasi paboTa CTYIeHTOB OCYyIIEeCTBIseTCS B aya. 1218:

. 11 paGouunx mecT, 000pyI0BaHHBIX KOMIIBIOTEPAMU:

5 xomnsrotepos: PC Intel Core i5-2320 CPU 3,4 GHz / 3Gb RAM/HDD 300Gh/DVD-ROM wu mo-
Hutopamu Acer V198 19”.

6 xommeroTepoB: PC Intel Core 2 CPU E7200 2,54 GHz / 2Gb RAM/HDD 300Gb/DVD-ROM u
mouutopamu Beng G900 AD 197

Bce xoMmbroTepbl 00beMHEHBI B JIOKAIBHYIO CETh U MOJKIIOUEHBI K ceTH «VIHTepHET».

. nakeTsl [10 o61iero HazHayeHUS:
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— Windows 7;
— Visual Studio 2010;
— Adobe Reader 11;

Open Office 2.3 (Calc, Draw, Writer, Math)
Adobe Flash Player 10;
Dr.web.

Pabouee mecTo npenogaBaTeisd, OCHAICHO KOMIIBIOTEPOM C JOCTYIIOM B HHTepHeT.

10. METOJIMYECKUE PEKOMEHJALIMA OBYYAIOIIMMCSI 10 OCBOEHMIO
JIACLUTUIMHBI

10.1. O0mme MeToAMYECKHE PEKOMEHIANMH VIS 00y4aIOIINXCH 110 OCBOCHUIO M CLHU-
IUIHHBbI, 00pa30BaTe/IbHbIE TEXHOJIOTHH

JlucuumiuHa peanu3yeTcsl IOCPEACTBOM MPOBEIEHUSI KOHTAKTHOM padoThl ¢ 00y4aromiu-
MuUCs (BKJIIOYas MPOBEACHHE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSITEIBHON pPabOThI
00y4aromMXCsl U MPOMEKYTOUHOM aTTecTaIiy.

KonrakTtHas paboTa: aynutopHasi, BHeayAUTOPHASI.

[Ipu npenogaBaHuy IUCHMUIUIMHBI «MaTeMaTHYE€CKOE MOJEIUPOBAHUE YCTPOMCTB U CHU-
CTEM TEJIEKOMMYHUKAIMI», UCIIOJIB3YIOTCSI  COBpPEMEHHbIE 00pa30BaTeNbHbIE TEXHOJIOTHH, 1103~
BOJISIOIIME TOBBICUTh aKTUBHOCTH CTYJEHTOB IPU OCBOEHHMHM MaTepuaja Kypca M MpelOoCTaBUTh
UM BO3MOKHOCTb 3()(PEKTUBHO peain30BaTh YaCchl CAMOCTOSATEIbHON PaOOTHI.

JUIg CTYZAEHTOB CO3/1aH KPATKHIl OMOPHBIN 3JEKTPOHHBIM BapHAHT JIEKIIMOHHOTO MaTepua-
Ja Kypca. DJIeKTpOHHBIM KOHCHEKT Haxoautca Ha kadeape «OTOC» um mMoxkeT ObITh MOJTy4YeH
CTYJEHTOM B Cllydae IPOIYCKOB 3aHATHH IO yBa)KUTEIbHBIM IIPUUMHAM WJIM BBIHYKIEHHOIO II€-
peBo/ia 3aHATHUH B JUCTAHLMOHHYIO (hopMy.

Ha nexuusix v NpakTUYECKUX 3aHATUAX PEANU3YIOTCS MHTEPAKTUBHBIE TEXHOJIOTUH, NMPU-
BETCTBYIOTCSI BONPOCHl U OOCYXKJIEHUS, MCHOJB3YETCS JMYHOCTHO-OPUEHTHUPOBAHHBIA IMOAXO],
TEXHOJIOTUSI pabOThl B MaJlbIX TpYIIax, YTO IMO3BOJSET CTYIEHTaM INpOSBUTH ceOsl, MOIYyYUTh
HABBbIKM CAMOCTOSITEIILHOTO U3yUYEHHs] MaTepHralla, BRIPOBHATh YPOBEHb 3HAHUM B IPYIIIIE.

Bce Bompockl, BO3HUKIINE IIPU CaMOCTOSATENIbHONW paboTe HaJl AOMAIIHUM 3aJlaHHeM, IO0-

IpoOHO pazOuparoTcsl Ha MPAKTUYECKUX 3aHATHAX M JeKuusax. [IpoBonsrcs MHIMBUIyalIbHbIE U
IPYNIOBBIE KOHCYJIBTALUU C UCIIOJIb30BAaHUEM, KaK BCTPEU CTYACHTAMHU, TaK U COBPEMEHHBIX MH-
(dbopMaIMOHHBIX TEXHOJOTH: YaT, 3J1eKTpoHHas noyra, Skype, Zoom.
Wunnuupyercs akTUBHOCTh CTYAEHTOB, IMOOLIPSETCS 3aJjaHue JIIOOBIX BOIPOCOB IO MaTepualy,
MPAKTUKYETCS WHIUBUAYaIbHBIA OTBET HAa BOIPOCHI CTYIEHTA, PEKOMEHIYIOTCS METO/bI yCIell-
HOT'O CaMOCTOSITEJIbHOI'O YCBOEHHsI MaTepHajia B 3aBUCUMOCTH OT YPOBHA €ro 06a30BOM MOJATr0TOB-
KH.

Jlnsi OLleHKM 3HaHUM, YMEHUH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIIUH
NpUMEHsieTCs OaNIbHO-PEHTHHIOBasi CUCTEMa KOHTPOJS M OLIEHKH YCIIEBAEMOCTH CTY/AECHTOB B
IIPOLIECCE TEKYLIETO KOHTPOJIS.

[IpomexyTouHas arrecTanus MpoBoAUTCS B (hopMe 3auéTa ¢ yUeTOM TEeKyIlel ycreBaeMo-
CTH.

Pe3ysabrar 00y4eHusi cuutaercs c(pOpMUPOBAHHBIM HA MOBLINIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJIEpKaHNe Kypca OCBOEHO MOIHOCThIO. [IpH yCTHBIX coOeceoBaHUSX CTYAEHT
MCUEPIIBIBAOIE, [TOCIIEI0BATEIbHO, YETKO U JIOTUYECKH U3JaraeT y4eOHbI MaTrepuani; cBOOOIHO
CIPABJIAETCS C 3aJa4aMM, BOIPOCAMM U JPYTrMMH BHJIaMU 33JaHHN, UCIONb3YET B OTBETE JIOMOJI-
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HUTEIBHBIN MaTepuai. Bce nmpexycMoTpeHHble paboueil yueOHOW mporpaMMoi 3aaHus BBITOJI-
HEHBI B COOTBETCTBUU C YCTAHOBJIICHHBIMU TPEOOBAHUIMHU, CTYACHT CIIOCOOEH aHAIM3UPOBATH I0-
Jy4EHHBIE PE3YJIbTaThl, IPOSIBIISIET CAMOCTOSATEILHOCTh IPU BBINIOJIHEHUU 33 JaHUM.

Pe3ysabTar 00yuyeHusi cuuTaercss C(pOpMHUPOBAHHBIM HA MOPOTrOBOM YPOBHE, €CIIU TEO-
peThdecKoe coJiepKaHne Kypca OCBOSHO MOMHOCThIO. IIpu yCTHBIX coOeceIoBaHUAX CTYIEHT IO-
CJIEIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JIaraeT yuyeOHbIH MaTepuall; CIpaBIseTcs ¢ 3a1a-
YaMH, BOINPOCAMHU M APYTUMH BHJAMH 33JaHUM, TPEOYIOUIMX NMPUMEHEHUsS 3HAHUH; BCE Mpeay-
CMOTpEHHbIe paboueil yueOHON IporpaMMoil 3a/laHusi BBIMOJIHEHBI B COOTBETCTBHM C yCTAHOB-
JICHHBIMU TPeOOBaHUSAMH, CTYICHT CIIOCOOEH aHATM3UPOBATh MOJTYYEHHBIC PE3YIbTATHI; MPOSIBIIS-
€T CaMOCTOATENIbHOCTD TP BBINOJHEHUHN 3a/1aHUM

PesyabraT 00yueHusi cuuraercss HecGOPMHPOBAHHBIM, €CJIM CTYAEHT IIPU BBIOJIHEHUN
3aJJaHUuil HEe JAEMOHCTPUPYET 3HAHUN y4eOHOTo marepuala, JIOMyCKaeT OIIMOKH, HEYBEPEHHO, C
OOJIBIIMMH 3aTPYAHEHUSIMH BBITIOJIHSACT 3aJlaHMs, HE JeMOHCTPHPYET HEOOXOIUMBIX YMEHHH, Ka-
YEeCTBO BBINMOJHEHHBIX 33JJaHUIl HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBaHUSAM, Ka4eCTBO HX
BBITNIOJTHEHUSI OLIECHEHO YMCJIOM OajuloB HMXKE TPEX IO OLEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanueckue yKa3aHus VIl 3aHATHI JJeKIMOHHOIO THUIIA

JIeKIMOHHBIN KypC IPEANnojaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOI'o IJIaHa. B Xo/1e TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0a30BbIE BOIIPOCH! B paMKax
Kaxoi Tembl nuctuivHbl (Tabmuna 4) . O003HauaOTCs KIHOYEBbIE aclEKThl TEM, a TaKkKe Jie-
JArOTCS aKIEHTH HAa HanOOJIee CII0KHBIE M BaYKHBIE TIOJI0KEHUS U3ydaeMoro mMarepuaina. Martepu-
anbl JIGKIUH SBISIOTCS OCHOBOHM JJISi TIOJTOTOBKU OOYYArOMIMXCSA K MPAKTUYECKUM 3aHATHIM U
BBITNIOJTHEHUIO 33JJaHUI CAaMOCTOSITENIbHON padOThl, @ TAK)KE K MEPOIPUSITUIM TEKYILETO KOHTPOJIS
YCIIEBAEMOCTHU U TPOMEKYTOUHOM aTTECTAllUU 1O JUCLHUILINHE.

10.3. Meroauyeckue yKa3aHHusl 10 OCBOEHMIO JUCHHUILUIMHBI HA MPAKTHYECKUX 3aHS-
TUSX

[IpakTudeckue 3aHITUS TPEICTABISIIOT COOON JAETaTN3aUI0 JIEKIIHOHHOTO TEOPETHIECKO-
ro MaTepuaia, MPOBOJATCS B IENSIX 3aKPEIICHHUSI Kypca M OXBAaTHIBAIOT BCE OCHOBHBIC pPa3JIeIibl.
OcHoBHOU (opMOil MpOBeEHUST MPAKTUYECKUX 3aHITUN SBISETCS 00CykIeHue Hauboyiee Mpo-
OJIEMHBIX U CJIO)KHBIX BOIIPOCOB TIO OTJICIHHBIM TeMaM, PEIICHUE 3a7a4 U BBHITIOJTHCHHE WHIUBU-
yadbHBIX MPAKTUYECKUX 33JaHUI B KOMITBIOTEPHOM KJ1acce.

[TpakTHveckue 3aHATHS 00YJIAFOIIUXCST 00SCIICUNBAIOT:

- MPOBEPKY M YTOUHEHUE 3HAHUH, MOJTYYSHHBIX Ha JICKIIHSIX;

- MOJIYYCHUE YMCHHI U HABBIKOB PEIICHUS 33]1aY,

- MOJBEJIEHWE HWTOTOB 3aHATUN MO PEUTHHTOBOH CHCTEME, COTJIACHO TEXHOJIOTMYECKOMN
KapTe TUCITUTUTAHEI.

10.4. MeToau4yeckue yKa3aHusl 0 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosiTenpHas paboTa obecreurnBaeT MOATOTOBKY OOYYaromerocst K ayIuTOPHBIM 3a-
HATUSM U MEPONPUATHSAM TEKYIIET0 KOHTPOJSI U MPOMEKYTOUYHON aTTECTallUd MO H3ydaeMoun
JUCITUTUIAHE. Pe3ylIbTaThl TOM MOATOTOBKH MPOSBIISIOTCS B aKTUBHOCTH 00YYarOIerocst Ha 3aHsI-
TUSX U B KQUECTBE BBIMOJHEHHBIX MPAKTUYECKUX 3aJaHUI U APYTUX POPM TEKYIIETO KOHTPOJIS.

[Ipu BBITOTHEHUHW 3aaHUMA JJII CAMOCTOSITEILHON PabOThI peKOMEHAYyeTCs MpopadboTka
MaTepuaoB JEKIMH MO KaKIOW MPOUICHHON TeMe, a TaKkKe H3ydeHHe PEKOMEHAYeMOM JTUTepa-
TYpBI, IpeJIcTaBIeHHOM B Pa3zerne 6.

B mpouiecce camocTosTeNnbHON pabOTHI MPU U3YYEHUU JUCIMILTUHBI CTYJEHTHI MOTYT pa-
00TaTh Ha KOMIIBIOTEPE B CHCIHAIM3UPOBAHHBIX AYJAUTOPHIX JUISI CAMOCTOSTEIBLHOM pPabOTHI
(ykazano B Tabmume 11). B aymauropusx UMEeTCsl JIOCTYN dYepe3 HHQPOPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO ceTh «VHTEepHET» K 3JIEKTPOHHOM HH(OPMALMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anekTporHoi 6ubnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIE pacrojaraiTcs yuyeOHble U yueOHO-METOIUYECKHUE MaTepHalibl, KOTOPblEe MOTYT OBbITh HC-
MOJIb30BAHBI JIJIS1 CAMOCTOSATEIHHOU PaOOTHI IPU U3YUYCHUU AUCIUILTHHBL.
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Pa3BepHyTHe MCTOAUYCCKUC YKa3aHUSA IO BCEM BHIaM pa6OTbI CTyACHTA HAXOOATCAd Ha

kadeape «OTOC.

11. OUEHOYHBLIE CPEJJCTBA JIX1 KOHTPOJISI OCBOEHUA IUCLUITIIMHBI

TunoBbie KOHTPOJIbHBIC 3aIaHUA WJIH MHbIC MaTEepHUAJIbI, HCOﬁXOIlI/IMbIe AJIA OICHKH

3HaHHi7[, yMeHHﬁ, HABbIKOB U (I/I.]'II/I) OIIBITA B X01€ TEKYHIECI'0 KOHTPOJIA YCIIEBAEMOCTH

HJ’I?I TEKYIIETO KOHTPOJIA 3HAHWI CTYACHTOB IO JUCHUIIIIMHE MIPOBOJUTCIA KOMILICKCHAasA

OICHKA 3HaHHi7[, BKJIIO4Yaromias

orpoc (KOJUIOKBUYM) [0 TeME MPAKTUUECKOTO 3aHATHUS;
3alUTa OTYETOB MO BHIMOIHEHHBIM MHAUBHUIYabHBIM MIPAKTUYECKUM 33JaHUSM;
MPOBEPKA BBIMOJHEHHUS IOMAIIHUX 3a/1aHHM.

CDopMa IMPOBCACHU HpOMe)KYTOQHOIZ aTTecTalMy MO JUCIUIIINHE: YK3aMEH B 7 CEMECTPC.

11.1. TunoBble BONPOCHI Il IPOMEKYTOUHOI aTTeCTAlMU
11.1.1. KoHTpoJibHbIE BONPOCHI IJIsl IK3aMeHa

IlepBb1it cemecTp:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)

1.
2.
3.

Xapakrepuctuka CAITP COMSOL Multiphysics;
Hnrepdeiic CAIIP COMSOL Multiphysics;

Buner pemrareneit CAITP COMSOL Multiphysics;

['pannyHbIE YCIOBUS;

['eomeTpuyeckre MpUMUTHUBBIL;

Ocobennoctu moctpoenus 3D Moenu AIeKTpoANHAMUYECKO CTPYKTYPHI;
Buzel nmopros;

3aaHne MePEeMEeHHBIX UCTIOJIb3yEeMbIX B TIPOCKTE;

Br100p MaTepraaoB UCIIOIBb3yEeMBIX B IPOEKTE;

Knaccudukanus npoexroB CAITP COMSOL Multiphysics;

Co3zanue nmpoekTa Jyisl pacyeTa CTaTUHIECKUX TOJIeH;

Co3nanue npoekTa Juisl pacyeTa XapaKTePUCTUK IEKTPOIUHAMUYECKUX CTPYKTYD;
Co3nanue npoekTa Juisl pacyeTa XapaKTepUCTUK aHTEHH;

Co3znanue npoekTa Juisi pacyeTa yCTPOMCTB HA OCHOBE ONTUYECKUX BOJIOKOH;
['padmyeckue >MeMEHTHI 7Sl BEIBOJA PE3YyIbTaTOB pacyeTa.

IIpoext «I'eomeTprueckas ONTHKAY;

[Tpoext AC/DC;

MeTo/1 KOJTOKAITHH;

CeTo4HbIE METO/IBI PACUETa;

MeToa yacTHYHBIX 00JIacTel;

OCco0CHHOCTH JIEKOMITa3UIITHOHHBIX METO/IOB;

11.1.2. KoHTpoJIbHBIE 321aHUS VI IK3aMeHa

Coznmanus npoekTa ¢ ucnosb3zoBanueM moayiss AC/DC.
Co3manus npoekTa ¢ ucnoib3oBanueM moayinsa Radio Frequency.
[Tpumenenne moxayns «I eomerpuueckas ONTHKa» Ui MOJCIUPOBAHUS YTOJIKOBOTO KyOu-

YCCKOI'0 CBCTOBO3BpAIATCIIA.
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[Ipumenenue moayns «BorHoBas OnTukay AJisk MOJEIUPOBAHUS CBS3aHHBIX CBETOBOJIOB.
[IpuMeHeHne MeToa KOJTOKAIIUH.

Pa3HocTHBIC CXEMBI.

[IpuMeHeHne MeToa YaCTUYHBIX 00J1acTeH.

No ok

11.2. TunoBble 3aJaHUA I TEKYIIEr0 KOHTPOJISI

11.2.1. KonTposbHble BONPOCHl (KOJNJIOKBHYM, IpeABapsieT BbINOJHEHHEe WHIMBHAY-
aJIbHOT0 NPAKTHYECKOI0 3aJaHM)

-O01acTh MPUMEHEHHSI METOJ1a KOJLTOKAIUH;

- Oco0EHHOCTH METO/1a YaCTHYHBIX 00JIaCTEH;

- Jlnst penreHrst Kakux 3aJia4 UCIoJIb3yeTcst MoayJib «BomHoBast OnTrkay,

- JInst penieHus Kakux 3a/1a4 UCIOJIb3yeTcss Moyiib «l'eomerpuueckas OnTukay;
- Jlnis penieHust Kakux 3ajiad ucrosb3yercst Monyiib Radio Frequency

11.2.2. [Ipumepbl JOMAIIHUX 3aJaHUN
MoenupoBaHH€e TIIOCKOTO KOHAEHCAaTOpa
MopenupoBaHue NOCTOSIHHOTO MarHUTa
MopenupoBanre KOaKCHAIBHOTO KaOes
MopenvupoBaHue AUNOJIbHON aHTEHHBI
MoaenvupoBaHre aHTEHHbI TUIIA «BOJHOBOM KaHAID)
MopaenrpoBaHue ONTHYECKOT0 KPYTIIoro pe3oHaropa

oukrwdE
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YTBEPXIAIO:

Hupektop uncruryra UAuTd
XpoboctoB A.E.

“ 2021 r.

Jlucer aKTya/m3anuuun paﬁoqeﬁ nmporpaMmbl TUCIUIIJINHBI
b1.b.1 Maremaruuyeckoe MOJAeJIHPOBaHNE YCTPOICTB
U CHCTEM TeJIEKOMMYHHMKAIM I

JJI1 ITIOATOTOBKH 6aKaﬂaBpOB
Hampasnenue noarorosku: 11.04.02 NHpokoMMyHUKAITMOHHBIE TEXHOJIOTUU U CH-
CTEMBI CBSI3U
HampaBnennocth: KBaHTOBBIE TEXHOJIOTHH B WH()DOKOMMYHHUKAITHSIX
®opma 00ydeHUs: OUHAs
I'ox Havaa moaroroBku: 2021

Kypc 4

Cemectp 7

a) B paGouyto mporpamMmmy He BHOCSTCS U3MeHeHus. [IporpamMmma akTyanu3upoBaHa IS
20 r. Hayana noArOTOBKH.

06) B pabouyro mporpammy BHOCATCS CIENYIONIME W3MEHEHHUs (yKa3aTh Ha KaKoW TOJ
Havaja MoJroTOBKH):

1) ;

3)
Pazpaboruuk (n): ManaxoB B.A., 1.T.H., TOIIEHT
« » 2021 r.
PaGouas mporpamma nepecMmoTpeHa u ogobpena Ha 3acenanuu kadgeapsr DTOC
poToKoJI Ne OT «__ » 2021 r.

3aBenyromuit Kadeapoit

Jucrt AKTyAJIM3al MU IIPUHAT HA XPAHCHUE:

3aBenyromiuii Beimyckarorei kadeapoir DTOC « » 2020 r.

Meroanueckuii otaen YMYVY: « » 2020 .
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