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1. OEJIN U 3AJJAYN OCBOEHM A AMCHUIIJIMHBI

1.1. Heabi0o oCBOEHUN JUCHUIJIMHBI ABJSIOTCH (DOpMUpOBaHHE HEOOXOIUMBIX KOMIIE-
TEHLMM ISl OBIaIeHHs] 0a30BbIMU 3HAHUSIMU M YMEHUSIMU MO AUCHUIUIMHE «MaTeMaTH4ecKoe MO-
JETMPOBAHNUE YCTPOUCTB M CUCTEM TEJIEKOMMYHHUKAITUN».

1.2. 3aga4u ocBOEHUS TMCUMILITHHBI (MOIYJIs):

— O3HaKOMJIEHHE ¢ OCHOBaMH MojennpoBanus ycrpoiicts B CAIIP COMSOL Multiphysics;

— opMHUpOBaHHUE MPEACTABICHHIA O METOAaX MATEMATHYECKOTO MOJCITHPOBAHUS, HUCIIONb3Y-
EMBIX TPH POEKTHPOBAHNE (PYHKIIMOHAIBHBIX Y3JI0B CHCTEM TEJIEKOMMYyHHUKAI[HIA;

— oOecrieueHre TNPHOOPETEHHMsS HABBLIKOB MPUMECHEHHS IIOJNyYEHHBIX 3HAHHH K
PELIEHHUIO PUKIIAJHBIX 3a/1a4.

2. MECTO JUCLUIUIMHBI B CTPYKTYPE OEPA30BATEJIBHOM ITPOI'PAMMBI

VYyeOHas aucuuruimHa «MarteMaTH4eckoe MOJEIMPOBAaHUE YCTPOMCTB U CHUCTEM TEIEKOM-
MyHHKaui» otHocutcs K 6a3osoii yactu (b1.b.1), onpenenstoumii HanpasienHocts OIl. qucnu-
IUTHHA peanusyeTcs B cooTBeTcTBHH ¢ TpeboBanusmu OI'OC, OI1 BO u VIL

Jucunmumna 6asupyercs Ha aucuuiummHax: «MHpopmaruka», «MatemaTtnka», «AHTEH-
HbD, «Texnuka CBUY», «DneKTpoMarHuTHbIE MOJSL U BOJIHBD» (M3Yy4YaOTCS IO MporpamMme MOAro-
TOBKU OakajiaBpoOB).

Hucuunnuna «MaremaTH4eckoe MOJEIUPOBAHUE YCTPOMCTB M CUCTEM TEIEKOMMYHHUKa-
LU ABJISIETCSI OCHOBOTIOJATAIONICH JUIsl u3ydeHus ciaenyromux auciuiummd: «CAIIP B Tenexom-
MYHUKALUAX», «OCHOBBI HAYYHBIX UCCIIEIOBAHUI.

3. KOMIIETEHIIM OBYYAIOIEI'OCA, ®OPMUPYEMBIE B PE3VJIbTATE OCBOE-
HWA JUCHUITIHDBI

3.1. IIpouecc u3ydeHus TUCUMIUIMHBI (MOAYJS) HampaBieH Ha (JOPMUPOBAHHUE 3JIEMEHTOB
cnenytomen npodeccunoHanbHOM KommeTeHIuu B cooTBeTrcTBUM ¢ OIIOIT BO mo mampaBieHuto
11.03.02 «IH(pOKOMMYHUKALIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U»:

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

OIIK-4 «Cnocoben pa3palaTelBaTh U TNPUMEHSTH CHEHUAIU3UPOBAHHOE IPOrPAMMHO-
MaTeMaTHUecKoe obOecredeHne JUis TPOBEJACHHUS MCCIEJOBAaHUN UM PELIeHHUs IPOEKTHO-
KOHCTPYKTOPCKHMX U HAYYHO-UCCIIEIOBATEIbCKUX 3a4a4».

ITKC-8 «CrnocobeH ocBanBaTh M MPUMEHATH HUPPOBBIE TEXHOJIOTHH [Tl 00BEKTOB Mpodec-
CUOHAJIBHOW JEATEIbHOCTH.

dopMupoBaHUEe yKa3aHHBIX KOMIETEHIMH pa3MeleHo B Tadnune 1.

Tabnuna 1 — ®opmupoBaHUe KOMIIETEHIIUN JUCIUTUIMHAMHA

HaumenoBanue CemecTpb! OPMUPOBAHUS AUCIUIUINHBI
JMCLMIUTHH, OPMUPYIOIIUX | | 2 3 4
KOMIIETEHIIHIO

COBMECTHO

YK-1

1. Mamemamuueckoe Mmooenupo
8aHUe YCMPOUCME U Cucmem me-

2. CAIIP 6 menexoMMyHuKayusax




3. OcHosbl HayuHbIX ucciedosa-
HuU

4. Qunocoghckue u ncuxonocuue-
cKue npobiemvbl meopyecmea

OIIK-4

1. Mamemamuyeckoe Mmooenupo
8aHue YCMPOUCme U cucmem me-

2. CAIIP & meﬂekOMMyHuKauuﬂx

IIKC-8

1. Mamemamuyeckoe Mmooenupo
8aHUe YCMPOUCME U CUcmem ne-

2. CAIIP & merel;OMMyHuKauuﬂx

3. Mamemamuueckue memoouvl
NPUKIAOHOU INEKMPOOUHAMUKU

4. Cneyuanvhuvle pazoeivi yugpo-
601 0OPaAbOMKU CUSHANO8




3.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘leHHﬂ Mo THCHUIIJIMHE, COOTHECCHHBIX C IVIAHUPYEMBIMH peE3yJibTaTaMHd OCBOCHUA OIL

Ta6J'II/IL[a 2- HepequL IJIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘lCHI/I${ 10 JUCHUIINIMHE, COOTHECCHHBIX C INIAHUPYEMBIMU PE3YyJIbTaTaMH OCBOCHUSA

Koa m HauMeHoBaHue UH

Ouenouynbie MaTepuajbl (OM)

Koa u HaumeHoBa- HpomexyTou-

AUKATOPA JOCTHKEHUSI IInanupyemsie pe3yjbTaThl 00y4eHHs 10 JHCHHILIHHE Texyuiero .
HHE KOMIIETCHIUH HOIi

KOMIICTeHIUH KOHTPOJIA
aTTecTaluu

VK-1. Crnocoben | MYK-1.1. Anammsupyer | 3HaTh: Ymern: Baagers: Kommnekr unau- | Bompocst JUI
OCYILIECTBIISITh KpHU- | IPOOJIEMHYIO CHTYAIlMIO | - OCHOBBI IIPOEKTHPOBA- | - OCYIIECTBIATh MOWCK M | - HABBIKAMHU HCIIOJIB30BA- | BUAYAIBHBIX ycTHOTO cobece-
THYECKMH  aHalHM3 | Kak CHCTEMY, BBIABILASA €€ | HUA  (YHKIHMOHAJBHBIX | aHAIN3 KPUTHYECKUX | HUS  BCTPOCHHBIX  0a3 | 3amaHuid JUISL | TOBaHMA: OMIIETHI
NpOOJIEMHBIX CHUTYa- | COCTABISIIOIIME W CBSI3M | Y3J10B HMH(POKOMMYHHKA- | CUTyaluil B MHPOKOMMY- | TaHHBIX; BBINIOJIHEHUST Ha
U Ha OCHOBE CH- | MEXIY HUMH. LIUOHHBIX CHUCTEM C HC- | HUKALMOHHBIX CETAX M | - CHEIHMAIM3UPOBAHHBIMU | IMPAKTUUYECKUX H
CTEMHOT0 MOJX0[a, MOJIb30BAaHUEM  CIIEI[Ha- | CUCTeMax; IIPOTpaMMHBIMU cpen- | 1abopaTopHBIX
BbIpabaThIBaTh CTpa- JIU3UPOBAHHOTO Ipo- | - BBIABIATH CYIIHOCTh | CTBaMHU JJISi MOJEIIUPOBA- | 3aHATHIX

TETUI0 JEeUCTBUM

rPaMMHOT0 00eCIICUCHUS;
- METOABl M CpeACTBa
MOJIEIIMPOBAHUS  TIPOIIEC-

MpoOJIeMHON cUTyanuu u
HaXOJWUTh IyTHU €€ peIe-
HHS IIyTeM MOJCIBHBIX

HHS TpoleccoB B uH(poO-
KOMMYHHKAIIHOHHBIX
CeTsIX M CHCTEMaXx.

COB, TMPOUCXONAMHNX B | HCCIICIOBAHMUIA;

(YHKIMOHATBHBIX  y3Jax

WH(POKOMMYHHUKAITHOH-

HBIX CHCTEM.
NVYK-1.2. Onpenensier | 3HATh: YMmerh: Baangern: Kommnexr unau- | Borpocst s
mpobesbl B HHGOpMAIMK, | - OCHOBHBIC XapaKTepH- | - YCTPAHATh MPOOEIbl B | - METOAaMH  PEHICHHs | BHIYyalbHBIX ycTHOTO cobece-
HEOOXOUMOM I pele- | CTHKU Crenuanu3upo- | uHhopmManuu, HEoO0XO- | MPOOJEMHBIX CUTyalud | 3aJaHui JUISL | IOBaHUs: OMIIETHI
HUs TIPOOJIEMHOM CHTya- | BAHHOTO TMPOTPAMMHOTO | AMMOW ISl  PEIIeHHs | MPU TMPOEKTHPOBAHUE B | BHIMOJIHEHHUS Ha
MM, W TPOEKTUPYET | oOecredeHus; MpoOJIEMHON CHUTYyallH B | CIENUATH3ypOBAaHHOM MPAKTUYECKUX U
MPOLIECCHl TI0 HMX YyCTpa- | - CTaHIAPTHBIE MPUMHUTH- | HHPOKOMMYHHUKAIIUOH- MPOrpaMMHOM obecreue- | J1abopaTOPHBIX
HEHUIO BBl CIEIUATN3UPOBAHHO- | HBIX CETSIX U CHCTEMaXx. HUHU. 3aHATUAX

ro HporpamMMHOrO obec-
Ne4eHus,;

OIIK-4. Cnocoben
paspabaTbiBaTh u
OPUMEHSTh  CIielna-
JU3UPOBAHHOE TIPO-
rpaMMHO-
MAaTEMATHYECKOE

obecrieueHue TS

HOIIK-4.1. Ilpumenser
COBpPEMEHHBIE IIPO-
IrpaMMHBIE KOMIUIEKCHI U
OCHOBHBIE IIPHUEMBI 00pa-
OOTKHM 3KCIIEPUMEHTAIb-

HBIX TAHHBIX, B TOM 4YHC-

3HaTh:

- METOJBl MPOCKTHPOBA-
mus B CAIIP Comsol
Multiphysics

Ymern:

- MPHUMEHSTh HHTETPUPO-
BaHHYIO wiatdopmy
Comsol mns mopenupo-
BaHMsS U MPOBEPKH KCIIe-
PUMEHTAIBHBIX HCCIIEN0-
BaHUMH.

Baagern:

- HaBBIKAMH pa6OTLI B
CAIIP Comsol
Multiphysics

Komminekr uHmn-
BHAYaIbHBIX
3aJJaHuHA I
BBIIIOJIHEHUSI Ha
MPAaKTUYECKUX U
mabopaTOPHBIX
3aHATHIX

Bormpocet IS
ycTHOro cobece-
JIOBaHMS: OMIIETHI




MPOBEJICHUST  HCCie-
JIOBaHUM W pelIeHUs

JIe C UCTIONB30BaHHEM
CTaHJapTHOTO IPO-

TIPOEKTHO- TPaMMHOT'0 00eCTIeYeHHS,
KOHCTPYKTOPCKUX U MaKETOB IPOTpaMM 00-
Hay9IHO- LIErO U CIIEHHAILHOTO
HCCIICIOBATCIBCKUX Ha3HAYCHUSI.
3a1aq HNOIIK-4.2. Hc- | 3narb: YMmern: Baagern: Kowmmnexr unau- | Bornpocst TS
MOJB3yeT BO3MOXKHOCTH | - BO3MOXKHOCTH BBIYHC- | - CO3HaBaTh TPOEKTHI B | - METOAUKOW CO3MaHWS | BHAYaJIbHBIX ycTHOTO cobece-
BBIUMCITUTCIIFHON TEXHH- | JIUTCIILHOW TEXHUKH IS | CHCTEMax aBTOMATH3UPO- | MPOCKTOB C HCIOJB30Ba- | 3aJaHUi s | TOBaHMS: OMIIETHI
KM ¥ TPOrpaMMHOIO | PEHICHUS IIOCTABJICHHBIX | BAHHOTO  MPOCKTHPOBAa- | HUIEM WHTECTPUPOBAHHON | BBHINIOJIHECHUS Ha
obecnieueHust s aBTO- | 3aJay B 00JacTH Teje- | HUs. wiatgopmer Comsol st | mpakTHYeCKUX U
MAaTU3UPOBAHHOTO pellle- | KOMMYHHUKAIIHA. MOJIeNUpOBaHus (Gu3nue- | J1abOPaTOPHBIX
HUSl MPOCKTHBIX 3a1ad B CKHUX MPOLIECCOB | 3aHATHUAX
007acTH  TEIICKOMMYHH- YCTpPOHCTB.
Kaluii.
HOIIK-4.3. Ilpumenser | 3HaTh: YMmerh: Baaagern: Kommnexr unaun- | Bornpocst s
METOIBl KOMITBIOTEPHOTO | - METOABI KOMIBIOTEPHO- | - TMPHUMEHATh METOJBI | - METOOUKOW MaTeMaTH- | BHIYaJIbHBIX yCcTHOTO cobece-
MOJICIAPOBAHMS B MCCIE- | TO MOJICIHPOBAHUS 3JIEK- | KOMIOBIOTEPHOTO MOJECTH- | YeCKOTO MOJCIHPOBAHUS | 3aJaHUHA I | TOBaHHS: OMIIETHI
JOBAaTENBCKUX M AIKCIUTY- | TPOAWHAMHYECKHIX pOBaHUS B 3a/la4ax B 00- | B CHCTEMaX aBTOMATH3W- | BBHIIIOJTHEHUS Ha
aTalMOHHBIX 3a/la4axX B | CTPYKTYp B HHTETPUPO- | JaCTH WH(POKOMMYHHKA- | POBAHHOTO IMPOCKTHUPOBA- | MPAKTUICCKUX U
obOnmacti WH(POKOMMYHH- | BaHHOH cpeae pa3padoT- | MHOHHBIX TEXHOJIOTHI HUSL. mabopaTOPHBIX
KAIlMOHHBIX TEXHOJOTHH. | KH. 3AHATUAX
TIKC-8 Cnocoben | UIIKC-8.1.  OcBauBaet | 3HaTh: YMern: Baanern: Kowmmnekt nnaan- | Bompockt IS
OCBavMBaTh W NpUME- | MUPPOBBIC  TEXHOJOTMU | - TEXHOJOIMH MATEMAaTH- | - NPUMEHATh HU(PPOBBIC | - METOMUKON MaTeMaTH- | BHIYyaIbHBIX ycTHOTO cobece-
HATh HU(PPOBBIE | MATEMATHYECKOIO M HH- | YeCKOro u HH(OpPMAIM- | TEXHOJIOTHH MAaTEMaTH- | YECKOr0 MOJCIHPOBAHUS | 3adaHuil I | IOBaHUS: OMIIETHI
TEXHOJIOTHU i | (GOPMAIIMOHHOTO  MOJIe- | OHHOT'O MOJICIIUPOBAHKS B | YECKOTO MOJCIMPOBAHUS | C HCIOJL30BAaHMEM HHTE- | BBIMOJIHEHHS Ha
00BeKTOB  mpodec- | TUPOBaHUS  HCIIOJIb3Yye- | CHEIUATN3UPOBAHHBIX C HUCTOJb30BAaHUEM WHTE- | TPUPOBAHHONW TUIATHOp- | MPAKTHUYECKUX U
CHOHAIBHOM Jiesi- | MBIX TIPOIIECCOB, SIBIICHUN | CHCTeMaX TPOEKTHPOBa- | rpupoBaHHON miatdop- | mer Comsol mabopaTOPHBIX
TEIBLHOCTH 1 00BEKTOB, OTHOCAIIUX- | HUSL  (YHKIHOHAIBHBIX | MbI COmsol 3aHATUAX
¢ K Mpo(ecCHOHANBHON | y37I0B HH(POKOMMYHHUKA-
JIEATEILHOCTH LIMOHHBIX CHCTEM
UIIKC-8.2. IIpumensier | 3HaTh: YMmerh: Baaagern: Kommnexr unau- | Bornpocst s
IU(PPOBBIE TEXHOIOTUH B | - IMU(PPOBBIC TEXHOJOTHH | - TPUMEHATH CHCIHATH- | - METOAWKON  pacdera | BHIyalbHBIX yCcTHOTO cobece-
po(eCCHOHATIBHOM Jiesl- | TOMOTAIOIINE PACCUNTATh | 3UPOBAHHOE IPOrpamMM- | (PYHKIHUOHAIBHBIX Y3JIOB | 3aJaHUMA s | TOBaHHS: OMIIETHI
TENHHOCTH (yHKIIMOHANIEHBIE Y376l | HOe oOecrmieueHue s | MHOOKOMMYHHUKAIIMOH- BBINIOJIHEHUS Ha
MH()OKOMMYHHUKAITHOH- pacdyera  (QYHKIMOHANB- | HBIX CUCTEM C HCIOIB30- | MPAKTUIECKUX U
HBIX CUCTEM HBIX Y3JI0B WH()OKOMMY- | BaHHEM HHTe- | JJabopaTOPHBIX
HUKAIMOHHBIX CUCTEM TPUPOBAHHON  TIATOp- | 3aHATHUAX
mbl Comsol




4. CTPYKTYPA U COAEP’)KAHUE NUCLUITIIMHBI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam

OO6mast TpynoéMKOCTh JUCHUIUIMHBI cocTaBisieT 3 3au.ea. 108 wacos, pacmpeneneHue
9acoB 10 BUaM paboT ¥ ceMecTpaM MpPe/ICTaBIeHO B Tabuuiie 3.

Tabmuma 3 — Pacripeaenenne Tpy10€MKOCTH JUCITUTIIMHBI 110 BUaM paboT IO ceMecTpam

TpynoémkocTh B yac
Buj yueoHoit padoThl Bcero B 1.4. mo ce-
qac. MecTpam
1 cem
@opmMaT H3yYeHHUs TUCHUILIMHbI OYHast
O0mas Tpy10€MKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KonTakTHas padora: o/ o7
1.1.AynutopHasi paboTa, B TOM 4HcJie: 51 51
3aHATHUSA JEKIIMOHHOTO THMa (JI) 17 17
3aHsTUsI ceMuHapckoro tuna (I13-cemuHapel, IpaxT. 3aHATHS U Jp) 34 34
naboparopusie padbots (JIP)
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 6 6
KkypcoBas padota (KP) (koHncynbTainus, 3amura) - -
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU IO TUCIUTUIHE 3 3
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA) 3 3
2. CamocrosiTeabnas padora (CPC) 24 24
KypcoBas pabota (KP) (monroroska) - -
CaMOCTOSITENTbHOE M3YYCHHE Pa3ZesioB, CAMOIIOATOTOBKA (IIPOPaboT-
Ka U MOBTOPEHHUE JICKIIMOHHOTO MaTepualia U MaTepuana yueOHUKOB 24 24
1 y4eOHBIX TOCOOUI, MOATOTOBKA K J1a00PaTOPHBIM U MPAKTUYECKUM|
3aHATHUAM)
ITonroroBka K sk3amMeHy (KOHTPOJIb) 27 27




4.2. Coaep:kanue AUCUUILTUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4 — CoxeprkaHue AUCUUILTUHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

ILnanupyemsle Buasbl yuedHoii padoThl
(KOHTpOJIMpYeMbIe) KonrakrHas pa6ora = o HaumenoBanue
Pe3yabTaThl © o |3 E o HCII0JIb3YeMBbIX HaumenoBanue
< 2 o = =
OCBOEHHUS: s & 28 |5 g AKTHBHBIX U a3paboTaHHOTO
HaumeHoBaHHE Pa31eioB, TeM 5 g = g7 g 7 Bujx CPC pasp
koa YK; OIIK; ITK = Sz sE 850 HHTEPAKTHUBHBIX DJIEKTPOHHOI'0 Kypca
= ==
W WHIAKATOPHI 10- g § g = § s 6 00pa3oBaTeIbHBIX (TpymoeMKocTh B Hacax)
© o
CTHKEHHST KOMIIe- é < g s = z l§ ~ TeXHOJIOT uit
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.

[IKC-8
UIIKC-8.1.
UIIKC-8.2.

Pa3nen 1 MopaenupoBanue ¢ ucnonb3oBanuem CAIIP ycTpolicTB Tene-

KOMMYHUKAIIMOHHBIX CUCTEM

Koncmekr nexmuii B
3JICKTPOHHOM BHJIE

Tema 1.1 Oco6ennoctu CAITP
COMSOL Multiphysics.

ITonroroBska k
JIEKIIUSAM

IIpesenTanuu ¢ UCHOJb-
30BaHUEM pa3JIMIHBIX
BCIIOMOTI'aTCIIbHBIX

10 20 [6.1.1], 16.1.2], CPEICTB: JOCKU, KHUT
[6.2.2], [6.3.1], PEAICTB: MOCKH, KHHT,
[6.3.2]. [6.3.3] KOMITBIOTEPOB, IU(PPOBBIX
e MIPOEKTOPOB U T.II.
IpakTnyeckoe 3ansaTue 1. Oco- ITonroToBka k Tluckycens (oBcysieHne
o6ennoctu CAITP COMSOL 113, BemosHEHIE Y VKA
f ; Pe3yJbTaTOB, MOJIyYeH-
Multiphysics. JIOMAIITHETO 3a-
1,0 HBIX B Pe3yJIbTATE BHI-
Aama [6.1.1], MTOJTHEHWUS JTA00PaTOPHOU
[6.1.2], [6.2.2], patop
[6.3.3] paboTsl ).
IMoaroTosKa K [Ipe3eHTaruu ¢ UCHoJIb-
Tema 1.2. Moayns AC/DC. Bos- HEKIM 30BaHUEM Pa3INYHBIX
ZP(I);KHOCTH U 00JacTH TIpUMEHe- 2.0 3.0 [6.1.1], [6.1.2], 20:024;:.&321:;51;;”
[6.2.2], [6.3.1], KI())MJT'IB}O.T}; OB , 1200} (;BBIX
[6.3.2], [6.3.3] POB, QP
IIPOEKTOPOB H T.IN.
Tpakraaeckoe sanarne 2. Mo- IMoaroroBka k Juckyccust (06cyxneHue
13, BbINOJIHEHNE | PE3yJIBTATOB, MOJTYYCH-
JISTUPOBAaHUE C HCIIOJIb30BAHHEM 3,0

npoektoB Moxayst AC/DC.

JIOMAIllHEro 3a-
nanus [6.1.1],

HBIX B pE3yJIbTaTe BbI-
TIOJIHEHHMS1 JTaOOpaTOpHOM




ILnanupyemsle
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl
OCBOCHHS:
ko YK; OIIK; IIK
U HHIUKATOPBI 10-

CTHKCHHSI KOMIIe-
TeHIUH

Buabl yueOHoii padoThI

KonrakrTHas padora ® HanmenoBaHnue
© ® E = o HCIIOJIb3yeMBbIX HaumenoBanue
o 2w = @ =
s < s |5 2% AKTHBHBIX U a3pabdoTaHHOTO
HaumeHnoBaHnue pa3aesioB, TeM = E = § = RS e Bug CPC pasp
> S o S |l ' B HHTEPAKTUBHBIX DJIEKTPOHHOTO Kypca
= = 3 ZZ |00
= g5 £ & g 6 00pa3oBaTeIbHBIX (TpymoeMKoCTh B Hacax)
oS RN .
) S 3 SZ (28 TEeXHOJIOTHii
= - a ® <
= = O 2
[6.1.2], [6.2.2], paboTsr ).
[6.3.3]
[Ipe3eHTanuy ¢ UCHOIH-
Tonrorosia SOI])?.aHI/IeMH A3TTMIHBIX
Tema 1.3. Moayns Radio Fre- JIEKLASAM BCHOMoraneJILHLIx
quency CAIIP Comsol Multiphys- 2,0 3,0 [6.1.1], [6.1.2],
. CPEICTB: JOCKHU, KHHT,
ICS [6.2.2], [6.3.1], KOMIBIOTEPOB, IH(POBBIX
[6.3.2], [6.3.3] POB, LH1OP
MIPOSKTOPOB U T.II.
Iloaroroska k
IIpakTuyeckoe 3ansaTue 3. Mo- 13, BeIMOTHEHME
Juckyccus (o0cyxeHue
JIETTMPOBAaHUE C HCIOJIb30BAHUEM JIOMAIIIHETO 3a-
- 4,0 BBIMOJIHCHUS HHAUBUIY-
npoekToB Moxyss Radio Frequen- nanus [6.1.1], ATTHHOTO 3a/1aHH):
cy CAIIP Comsol Multiphysics. [6.1.2], [6.2.2], AR,
[6.3.3]
II -
IMoAroToBKa K PE3EHTAIUH C UCTIOJIb
30BaHHUEM Pa3IIMIHBIX
Tema 1.4. MoaenupoBaHue cra- KA BCIIOMOTaTENIbHBIX
o . 1,0 2,0 [6.1.1], [6.1.2],
THYECKHX MOJICH CPEICTB: JOCKH, KHHT,
[6.2.2], [6.3.1], KOMIBIOTEPOB, MH(YPOBBIX
[6.3.2], [6.3.3] POB, LH1OP
MIPOSKTOPOB U T.II.
TToxroroska k
I13, BeinoHEHTIE
Juckyccus (o0cyxeHue
IIpakTuuyeckoe 3ansaTue 4. Mo- JIOMAIIHETO 3a-
N 2,0 BBIMOJIHEHUSI HHAUBUIY-
JIeTMPOBAaHUE CTATUYECKUX IOJICH. naxus [6.1.1], ATTBHOTO 3a/IaHNA);
[6.1.2], [6.2.2], ’
[6.3.3]
CamocTosiTe1bHast padoTa no 10.0
ocBoeHnio 1 pasnena: '
Hroro no 1 pasaeny 6,0 - 10,0 10,0

YK-1
NyK-1.1.

Pasnen 2. Monenmuposanue ¢ ucnosinp3zoBanuem CAIIP ontuuecknx

YCTPOMICTB

Koncnekr nexkuuii B
9JIEKTPOHHOM BHJIE

10



ILnanupyemsle Buasbl yuedHoii paboThl
(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HanmeHoBaHmne
pe3yabTarThl o @ g o % E o HCHOJb3yEMbIX HaumenoBanmue
a9 <
. s & g2 |52 AKTHBHBLIX U a3paboTaHHOTO
O0CBOCHMT: HaumeHnoBaHnue pa3aesioB, TeM = E = g " RS e Bug CPC pasp
kox YK; OIIK; 1K = S = S (850 HHTEPAKTUBHBIX DJIEKTPOHHOTO Kypca
= =
W HHIAKATOPHI J10- E § I~ £ & § 8 6 o0pa3oBaTeibHBIX (TpynoeMKOoCTh B Hacax)
=4 N .
CTHIKEHHS KOMIIe- é S g s = § \§ TEXHOJIOruii
TeHImit = = ? |0 a
NyK-1.2. [Ipe3eHTanmu ¢ UCHOIH-
Iloaroroska k
HeKLIAM 30BaHUEM Pa3IIMIHBIX
OIIK-4 Tema 2.1. Monyns «I'eomerpuue- 20 20 [6.1.1], [6.1.2] BCTIOMOTaTENbHBIX
HOIIK-4.1. CKasl ONITHKA» ' ' [6I2.2]’ [6.3I 1]’ CPEICTB: JOCKHU, KHHT,
HOIIK-4.2. [6l3-2]’ [6.3l3]l KOMIBIOTEPOB, H(YPOBBIX
HNOIIK-4.3. R MIPOEKTOPOB M T.II.
TTonroroska k
ITKC-8 IIpakTHyeckoe 3aHsTHE S. 13, BeIMOTHEHME Tuckycens (o6cyseHnue
HIIKC-8.1. MogenvpoBanue ¢ MCIOJIb30Ba- 40 JIOMAIIHEro 3a- BbIHOJ};HeHI/IH HHyHBﬂH )
UIIKC-8.2. HHUEM IPOEKTOB Moyt «['eomer- ’ nanus [6.1.1], AHBHAY
aJBbHOTO 3aJlaHus);
pHYECcKasi OITHKA [6.1.2], [6.2.2],
[6.3.3]
[Ipe3enTtaruu ¢ UCTIOJIb-
TloaroroBka k p H
30BaHUEM PA3ITUYHBIX
Tema 2.2. Co3nanre 00bEKTOB H JICKITHASIM BOLIOMOFATEIEHELX
JOCTYIl K HX OTKPBITHIM CBOW- 3,0 4,0 [6.1.1], [6.1.2], CDENICTE: TOCKIL. KHHE
cTBaM. YKa3aTeld Ha OObEKTHI. [6.2.2], [6.3.1], PEACTB: 1 ’ ’
[6.3.2]. [6.3.3] KOMIBIOTEPOB, MH(YPOBBIX
R MIPOEKTOPOB U T.II.
TToxroroska k
IIpakTnyeckoe 3ausiTue 6. I13, BEITIOJNHEHUE
MoenupoBaHue C HCIOJIb30Ba- JOMAIIHEro 3a- Huckyccus (06eysxnenne
5,0 BBIMOJIHEHUSI HHAUBUIY-
HueM npoektoB Mmonyis «Boi- nanus [6.1.1],
aJBHOTO 3aJIaHus);
HOBas OIITHKAa. [6.1.2], [6.2.2],
[6.3.3]
TloaroroBka k
T13, BeinosiHEHTE
Juckyccus (o6cyxaeHne
IIpakTnyeckoe 3ansiTue 7. JIOMAIITHETO 3a-
N 3,0 BBIMOJIHEHHSI HHAUBUIY-
PyOeskHbII KOHTPOIIb. nanus [6.1.1], ATTHHOTO 3a/1aHH):
[6.1.2], [6.2.2], FARHA);
[6.3.3]
CamocrosiTesbHasi paboTa no 9,0




ILnanupyemsle

Buabl yueOHoii padoThI

(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HanmeHoBaHmne
pe3yabTarThl I g o % E o HCHOJb3yEMbIX HaumenoBanmue
3} 2 9
: s s Z2s |5 88 AKTHUBHBIX H a3paboTaHHOTO
OCBOCHHI: HaumeHnoBanue pa3jaesios, TeM 5 g 5 g5 |8 X - Bun CPC pasp
kox YK; OIIK; 1K = S = S (850 HHTEPAKTUBHBIX DJIEKTPOHHOT0 Kypca
= =
W HHIAKATOPHI J10- E § I~ £ & § 8 6 o0pa3oBaTeibHBIX (TpynoeMKOoCTh B Hacax)
=4 < .
CTHIKEHHS KOMIIe- é S g g § § \§ TeXHOJIOTHit
TeHIMii = = O =
OCBOEHHIO 2 pa3jena:
Hroro no 2 pa3neay 5,0 - 12,0 9,0
Koncnekr nexumii B
Paspen 3. Metoasl MaTeMaTHYECKOTO MOJEIUPOBAHUS
AJIEKTPOHHOM BHJIE
[Ipe3eHTaruu ¢ UCIOJIb-
TTonroroska k P 1
30BaHHUEM Pa3IIMIHBIX
Tema 3.1. JluckpeTu3alluOHHbIE JIEKIIUSM BOLOMOFATEIEHEIX
METO/IbI 2,0 2,0 [6.1.1], [6.1.2],
CPEICTB: JOCKHU, KHHT,
[6.2.2], [6.3.1],
[6.3.2]. [6.3.3] KOMIBIOTEPOB, IH(POBBIX
e IIPOEKTOPOB U T.II
VK-1 IToaroroBka k
NYK-1.1 113, BBITIOJIHEHHE
I/IYK-1.2. IIpakTuyeckoe 3anaTHe 8. 40 JIOMAILIHETO 3a- Huckyccus,
- JMCKpeTU3a{MOHHBIE METOBI. ' nmaaug [6.1.1], «MO3TOBOH HITYPM».
OINK-4 [6.1.2], [6.2.2],
6.3.3
VOIIK-4.1. : ] [Ipe3eHTanyu ¢ UCIOIb
HOIIK-4.2. [oxaroroBka k SOI])?,aHI/ICMl;aSHI/I‘{HLIX
HOIIK-4.3. JICKIIUSM
Tema 3.2. OcoOEHHOCTH JTIEKOM- 20 20 6 1H1] [6.1.2] BCTIOMOTaTENbHBIX
[KC-8 Ma3HIIMOHHBIX METOJIOB. ' ' [6I2.2]’ [6.3I 1]’ CPEICTB: JOCKH, KHHT,
WTKC-8.1. [6.3 2]’ [6.3 3]’ KOMIBIOTEPOB, MH(YPOBBIX
WMKC-8.2. TR MIPOSKTOPOB U T.II.
TToxroroska k
T13, BeinoHEHIE
IMpakTuyeckoe 3ansaTue 9. Oco- OMAILHEro 3 Juckyccus (o6cyxaeHne
OEHHOCTH JIEKOMITa3UIIHOHHBIX 50 iaHI/IH [6.1.1] BBITTOJTHEHUS WHANBUIY-
METOJIOB Ao o AIBHOTO 33J]aHNA);
A [6.1.2], [6.2.2], AAHHA);
[6.3.3]
TloaroroBka k [Ipe3enTaruu ¢ HCTIOTB-
Tema 3.3. MeToa 4aCTUYHBIX 00- A p !
nacreil 2,0 1,0 JIEKIIUSAM 30BaHHEM Pa3THYHBIX
' [6.1.1], [6.1.2], BCIIOMOT'aTEIbHBIX

12



ILnanupyemsle Buasbl yuedHoii paboThl
(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HaumeHnoBanue
pe3yabTarThl I o % E o HCHOJb3yEMbIX HaumenoBanmue
Q 2 @ = @
. s & g2 |52 C AKTHBHBLIX U a3pa0doTaAHHOIO
O0CBOCHMT: HaumeHnoBaHnue pa3aesioB, TeM = E = g " RS e Bug CPC pasp
kox YK; OIIK; 1K = S = € |5 o HHTEPAKTUBHBIX DJIEKTPOHHOTO Kypca
=
W HHIAKATOPHI J10- E N E = § 8 6 00pa3oBaTeIbHBIX (TpynoeMKOoCTh B Hacax)
= .
CTHKEHUS KOMIIe- 2 e s g = | = =T TEXHOJIOT il
. = S o s S ®
TeHIMii = = O =
[6.2.2], [6.3.1], CPEICTB: TOCKH, KHHUT,
[6.3.2], [6.3.3] KOMIIBIOTEPOB, IIH(PPOBBIX
MIPOEKTOPOB U T.II.
TTonroroBska k
113, BemonHEeHNE
Juckyccus (o0cyxmeHme
[pakruyeckoe 3anaTue 10. Me- JIOMAIIHETO 3a-
o 3,0 BEITIOJTHEHUS HHAUBUIY-
TOJ YaCTHYHBIX 00JIacTen nanus [6.1.1], ATTBHOTO 3a/1aHNA);
[6.1.2], [6.2.2], ’
[6.3.3]
CamocrosiTesbHast padoTa no 50
0CBOEHMIO 3 pa3aena: '
Hroro mo 3 pasmeny 6,0 - 12,0 5,0
HUTOI'O no gucuunanHe 17,0 - 34,0 24,0

13



5. TEKYIIMU KOHTPOJIb YCIIEBAEMOCTU U ITPOMEXYTOYHASI ATTECTA-

MM 110 U'TOI'AM OCBOEHMA JUCLIUITJIMHBI.

JUist OCyIIECTBIICHHS TEKYIIETO KOHTPOJS 3HAHMHA OOYYaIOMIMXCS MCIIOJB3YIOTCS KOM-
IUIEKTBI MHAUBUYAJIBHBIX 3aJaHUH, TOMAIIHUX 3alaHui, KOHTPOJIbHBIX BOIIPOCOB.

Taxoke copMupoBaH mepeueHb BOIMPOCOB U 3a/1aHUI, BBIHOCHMBIX Ha MPOMEXYTOUHYIO
aTTecTanuio B hopme 3k3ameHa B 1 cemectpe.

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

Onucanue 1nokasarenaeii 1 KpUTEPUEB KOHTPOJIS YCIEBAEMOCTH, ONKUCAHUE IIKAJ OLEHU-
BaHUS IPU TEKYLIEM KOHTPOJE (KOHTPOJIbHBIE HE/EIM) U OLICHKA BBIIOJIHEHUs Ja0OpaTOPHBIX
paboT mpuBeneHO B TabIUIE 5.

Tabmuna 5 — Onucanue nokasarenei U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHUE LKA
OLIEHUBAHMsI IIPU TEKYIIEM KOHTpOJIe (KOHTPOJIbHBIC HEJIENIN) U OLIEHKA BBIIIOJHEHHUs J1abopa-
TOPHBIX paboT

HIkana 1,2 cemecTphI
9K3aMeH
OlleHUBaHUS
40<R<=50 OTin4HO
30<R<=40 Xopor1io cIaH
20<R<=30 Y 10BAETBOPUTETHHO
0<R<=20 HeynosnersopurensHo HE CIIaH

[Ipy IpOMEKYyTOYHOM KOHTPOJIE YCIEBAEMOCThH CTYJIECHTOB OLIEHUBAETCA II0 YETHIPEX-
0aJUIbHOM CUCTEME: «OTIMYHOY, «XOPOIIO», «YIAOBIECTBOPUTEIBHOY, «HEYAOBIETBOPUTEIBLHOY.

14



Ta6JII/IHa 6 - KpI/ITepI/II/I OLICHMBAHUIA PE3yjibTaTa O6y‘lCHHH IO JUCHUIIJIMHE U IIKaJIa OHCHHUBaHUA

Kox n HanmeHnoBa-
HHE KOMIIeTeHIIHH

Kpurtepnu oneHnBanus pe3yJbTaToB 00y4eHHs

KOII 1 HAMMCHOBAHHUEC MHAUKA
TOpa N10CTHKCHUA KOMIIETECHA
10701

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

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

OreHka
«Y/IOBJIETBOPHUTEILHO» |
«3a4TEHO»

60-74%

OT max peUTUHIOBOM OLIEH-
KH KOHTPOJIS

Ornenka
«xopomo» /
«3a4TEHO
75-89%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

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

OT max peUTHUHIOBOU
OIIEHKH KOHTPOJIS

VK-1. Cocoben
OCYIIECTBIISATh KPUTH-
YeCKHUil aHaIHU3 po-
OJeMHBIX CHTYaI[1H
Ha OCHOBE CUCTEMHO-
r'o OJX0/1a, BEIpada-
ThIBAaTh CTpaTeF 50{0}
IEeUCTBUMN

NVYK-1.1. Ananusupyer npo-
OJIEMHYIO CHTYalMi0 KakK CH-
CTEeMy, BBISBILIS €€ COCTaBJIs-
IOIINE U CBS3M MEXy HHUMH.

He 3nHaeT:
- OCHOBBI MPOCKTUPOBAHUS
(YHKIMOHATBHBIX — Y3JIOB

WH(POKOMMYHUKAITTOHHBIX
CHCTEM C HCIOJIb30BaHUEM
CHEIUATU3UPOBAHHOTO
MIPOrpaMMHOro obecrieue-
HUSI;

- METOJBI U CPEICTBA MO-
JIETUPOBAHMS  TIPOIIECCOB,
MPOUCXOIAMNX B (DYHK-
OUOHANBHBIX y37ax HH(O-
KOMMYHHUKAIIMOHHBIX ~ CH-
CTEM.

He ymeer:

- OCYUIECTBJIATh TIOMCK W
aHaU3 KPUTHYECKUX CH-
Tyanuii B UHGOKOMMYHH-
KAaIllMOHHBIX CETAX U CH-
cTeMax;

- BBIABIATH  CYIIHOCTH
MpOOJIEMHO CHUTyalluul |
HaXOIUTh TYTH €€ pelle-
HUS TyTeM MOJCIBHBIX
HCCJICIOBAaHUM;

He Bnaneer:

- HaBBIKAMH HCIIOJIH30Ba-
HUS BCTPOEHHBIX 0a3 JaH-
HEIX;

ITnoxo 3Haer:

- OCHOBBI IPOCKTHUPOBAHHUS
(DYHKIMOHATNBHBIX ~ Y3JI0B
HHPOKOMMYHHUKAITHOHHBIX
CHCTEM C HCIIOJIb30BaHHEM
CHeNHaTU3UPOBAHHOIO IPO-
IpaMMHOTO o0ecreue-Husl;

- METOABI M CpeicTBa Mo-
JICIIUPOBaHUS  IIPOIIECCOB,
NPOUCXOJAIIUX B (YHK-
MUOHANBHBIX y37ax HH(O-
KOMMYHHUKAIIHOHHBIX ~ CH-
CTEM.

[Tnoxo ymeer:

- OCYIIECTBIISITh MOWUCK H
aHAM3 KPUTHYECKUX CH-
Tyauquii B HMH(OKOMMYHH-
Kal[MOHHBIX CEeTSIX M CH-
cTeMax;

- BBIBIIATH CYIIHOCTH IIPO-
OIeMHOH CUTyalludl M HaXo-
JIUTH TIYTH €€ pelle-Hus Iy-
TEM MOJICNFHBIX HCCIEIO-
BaHUI;

ITnoxo Biaanmeer:

- HaBBIKAMH HCIIOJIb30Ba-
HUSL BCTPOCHHBIX 0a3 JaH-
HBIX;

- CHeNHaJu3MpPOBAHHBIMHU

3HaerT:

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

- METOJIbI M CPEeJICTBa MOJIe-
JTUPOBAHUS MIPOIIECCOB,
OPOUCXOSAINX B (DYHKIH-
OHAJBHBIX y3J1aX HMH(POKOM-
MYHHKAIIMOHHBIX CHCTEM.
YmMmeer:

- OCYWIECTBISATh IOWUCK H
aHaN3 KPUTHYECKUX CHTY-
ammii B HMH()OKOMMYHHKa-
[UOHHBIX CETAX M CHCTe-
Max;

- BBISIBJIATH CYIIHOCTH MPO-
ONeMHOH cHUTyallul U Haxo-
JUTh IYTH €€ PELICHUS Iy-
TEM MOJIENFHBIX HCCIEIO-
BaHUM;

Bnaneer:

- HAaBBIKAMU HCIIOJIH30BAHUS
BCTPOCHHBIX 0a3 JaHHBIX;

- CHCIHATH3HPOBAHHBIMU
MPOrPaMMHBIMH CPEICTBAMU
JUISE  MOJCIIMPOBAHUS TIPO-

OTaM4yHO 3HaET:

- OCHOBBI IIPOCKTHPOBAHUS
(YHKIIMOHANBHBIX y3JI0B HH-
()OKOMMYHUKAlMOHHBIX ~ CH-
CTeM C HCIOJb30BAHUEM CIIe-
UATU3UPOBAHHOT O npo-
IPaMMHOTO O0eCTIeueHusl;

- METOABI U CpeicTBa Moje-
JUPOBAHUSA TPOLIECCOB, IPO-
UCXoIsmMx B (yHKIU-
OHAIBHBIX Y371aX HH(POKOM-
MYHHUKAaIMOHHBIX CHCTEM.
OTIMYHO yMEET:

- OCYIIECTBIIATH IONUCK U aHa-
JM3 KPUTHUYECKHX CHUTY-allui
B MH()OKOMMYHHKA-IIMOHHBIX
CeTSIX M CHUCTe-Max;

- BBIABIATH CYIIHOCTH IIPO-
OIeMHON CUTyalluM M Haxo-
JIUTh IYTH €€ pEIIeHus IIy-
TeM MOJENBHBIX HCCIeO-
BaHMI;

OTIMYHO BIIAJICET:

- HaBBIKAMH HCIIOJIb30BaHUS
BCTPOEHHBIX 0a3 JJaHHBIX;

- CIHELHaTU3UPOBAHHBIMU
IIPOTPaMMHBIMH ~ CPEACTBAMHU
JUIE  MOJCTUPOBAHMSA  TIPO-
I[ECCOB B HMH(POKOMMYHHKA-
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- CIeLHAIN3HPOBAHHBIMH
POrPaMMHBIMH cpen-
CTBAaMHU [UIl MOJEIHpPOBa-
HUS TIpoleccoB B wH(oO-
KOMMYHHKalIMOHHBIX ~ Ce-
TSIX M CHCTEMaXx.

IPOrPaMMHBIMH cpen-
CTBAaMH JUIi MOJEIHpPOBa-
HUS TIPOLECCOB B HWH()O-
KOMMYHHKAIMOHHBIX ~CETIX
U CHCTEMaXx.

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

IMUOHHBIX CECTAX U CUCTEMaXx.

HNVYK-1.2. Omnpegenser mnpo-
Oenbl B uH)OpManuu, HeoO-
XOJUMOM [UIsi peleHusi mpo-
OJIEMHOHN CHTyalllM, ¥ TPOEK-
THPYeT TIPOIEecCHl MO0 HX
YCTpPaHEHHIO

He 3naer:

- OCHOBHBIC XapaKTepH-
CTHKH CICI[HATU3HPOBaH-
HOTO IIPOrpaMMHOro obec-
TICYCHHS;

- CTaHIAapTHBIE IPUMUTH-
BBl CIICLUAIN3UPOBAHHOTO
nporpaMMHOro obecnede-
HUS;

He ymeer:
- yCcTpaHaTh THpoOENbl B
uHpOpMaNUK, HEOOXO0Iu-

MOH I peleHus Mpo-
OJEMHOW CUTyalud B MH-
(hOKOMMYHHUKAIIMOHHBIX
CeTsX U CUCTEMaX.

He Bimageer:

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

IInoxo 3Haer:

- OCHOBHBIE XapaKTEpUCTH-
KA  CIENHAIN3UPOBAHHOTO
NporpaMMHOTO  obecrieue-
HUS;

- CTaHAapTHHIC IPHUMHUTHBEI
CHEUATN3UPOBAHHOTO TIPO-
TPaMMHOTO 00€CTICUCHUS;
[Tnoxo ymeer:

- YCTpaHATh NMPOOENBl B MH-
dopMmaru, HE0OXOAUMOMU
JUISl pelleHus] MpOoOJIeMHON
CUTyaluu B MH)OKOMMYHH-
KaI[IOHHBIX CETSX M CHUCTe-
Max.

IInoxo Bnapeer:

- METOJaMHM peIIeHHS IPo-
ONeMHBIX ~CHUTyalMd TIpH
MPOEKTUPOBAaHKUE B CIICIHa-
JM3UPOBAaHHOM  IIPOTPaMM-
HOM 00€CITICUEeHHH.

3HaerT:

- OCHOBHBIE XapaKTEPUCTH-
KA  CIeNHaIM3UPOBAHHOTO
MpOrpaMMHOT0  obecreue-
HUSL;

- CTaHJapTHHIC IPUMUTHBEI
CTIEIUATN3NPOBAHHOTO TIPO-
TPaMMHOTO 0OECIICUeHHS;
VYmMmeer:

- YCTpaHSTHh NMpOOENbl B MH-
¢dbopmarmu, He0OXOIUMOU
JUIL pelieHus MpoOIeMHOM
CUTyalil B MH()OKOMMYHH-
Kal[MOHHBIX CETSIX M CUCTe-
Max.

Bnaneer:
- METOJaMH pEIUICHUS Tpo-
ONEMHBIX CHTyallud mpH

MNPOCKTUPOBAHUC B CIiCHA-
JIM3UPOBAHHOM  IIpOIrpaMM-
HOM 00€eCIICUeHHH.

OTaINYHO 3HAET:

- OCHOBHBIC XapaKTEPUCTHKH
CIIEUATIU3UPOBAHHOIO  TPO-
rPaMMHOTO OOeCTIeueHusl;

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

- YCTpaHATH MPOOENBl B HH-
(dopmarmn, HEOOXOIMMOI ISt
pemeHus npoOieMHOHN cUTya-
MU B MHOOKOMMYHHKAIIUOH-
HEIX CETSIX U CUCTEMAX.
OTIM4YHO BIAJCET:

- METOJaMH pEIICHUS MpPo-
OJIEMHBIX CHUTYAI[H# MPH MPO-
SeKTUPOBAaHWE B CHCIHAIH3H-
POBaHHOM MIPOrPaMMHOM
obecIieueHuu.

OIIK-4. Criocoben
paspabaTbIBaTh U
HpI/IMeHHTL cruenua-
JIM3UPOBAHHOE TIPO-
rPaMMHO-
MareMaTHYeCKoe
obecrieueHue st
MPOBEJICHUSI UCCIIe-
JIOBAHWI ¥ PEIICHHs
MPOEKTHO-
KOHCTPYKTOPCKHX U
HAYYHO-

NOIIK-4.1. Ilpumenser
COBpPEMEHHBIE ITPOTPAaMMHBIE
KOMIIJIEKCBI U OCHOBHBIC ITPU-
€MBI 00pabOTKH IKCIIEPUMEH-
TaJIbHBIX JAaHHBIX, B TOM YHUC-
Jie C UCIIONIb30BAaHUEM CTaH-
JapTHOTO TPOTPAMMHOTO
obecrieueHws1, MaKeToB Mpo-
rpamMM OOIIEro U CIeHab-
HOTO HAa3HAYCHUS.

He 3naer:

- METoIbl IMPOEKTHPOBa-
Hus B CAIIP Comsol
Multiphysics

He ymeer:

- INPUMEHATb HHTErPUPO-
BaHHYIO wiaThopmy
Comsol mns MozenupoBa-
HUSI U TIPOBEPKU 3KCHEpH-
MEHTAJIBHBIX ~ HCCIIeZ0Ba-
HUH.

He Bnaneer:

I1noxo 3HaerT:
- METOAbI HpoeKTI/IpOBaHI/Iﬂ

B CAIIP Comsol
Multiphysics
[Tnoxo ymeer:
- TPUMEHATH HHTETPUPO-

BaHHY0 matpopmy Comsol
JUIE MOJICTTHPOBAaHUS U TIPO-
BEPKH JKCIICPUMEHTAIBHBIX
HCCJIETIOBAHUM.
IInoxo Bianmeer:

-  HaBBIKaMH pa6OTLI B

3Haer:

- METOJBI ITPOEKTUPOBA-HUS
B CAIIP Comsol
Multiphysics

YmMmeer:

- TPUMEHATH HHTETPUPO-

BaHHyI0 atdopmy Comsol
JUIL MOACTHPOBAHUS H TIPO-
BEPKH IKCIICPUMEHTAIBHBIX
HCCIICOBAaHMIA.

Braneer:

- HaBbIKaMH pa60TI)I B

OTaMYHO 3HAET:
- MCETOJbI TPOCKTUPOBAHUA B
CAIIP Comsol Multiphysics

OTINYHO yMeeT:

- MPHUMEHSATh HMHTErPUPOBAH-
Hyto miatdpopmy Comsol st
MOJICTIMPOBAHNSI M TIPOBEPKH
SKCTIEPUMEHTANIBHBIX ~ HCCIIe-
JIOBAHUM.

OTIMYHO BlIAJICET:

- HaBbIKkaMu pabotel B CAIIP
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HCCIIE0BATEILCKUX
3a7a4

- HaBBIKAMH pabOTHl B
CAITP Comsol
Multiphysics

CAITIP Comsol Multiphysics

CAIIP Comsol Multiphysics

Comsol Multiphysics

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

He 3nHaeT:

- BO3MOYKHOCTH BBIYHCIIH-
TENbHON TEXHWKH IS pe-
IIEHNsS] ITOCTaBJICHHBIX 3a-

IInoxo 3Haer:

- BO3MOYKHOCTH BBIYHCIIH-
TENbHOW TEXHUKHA [UIA pe-
[IEHUS ITOCTaBJIEHHBIX 3a0a4

3Haer:

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

OTIMYHO 3HAET:

- BO3MOXHOCTH BBLIYHCIIH-
TENILHON TEXHUKHU AJIsI pellie-
HMS IIOCTaBJIEHHBIX 3a1a4 B

TU3UPOBAHHOTO pemieHusl | a4 B OOJAcTH TEJIEKOM- | B O0JIACTH TEJIEKOMMYHHKa- | B OOJAaCTH TEJIEKOMMYHHKa- | O0JacTH TeJIeKOMMYHHUKAIHUH.
NPOEKTHBIX 33/1a4 B 00JACTH | MYHHKAIUH. LUH. LIUH.
TEICKOMMYHUKALIUN. He ymeer: He ymeer: YmMmeer: OTIN4HO yMeerT:
- co3laBaTb MPOEKTHl B | - CO3AaBaTh IPOEKTHI B CH- | - CO3/aBaTh NPOEKTHl B CU- | - CO37aBaTh IPOEKTHl B CH-
cUcTeMaxX aBTOMAaTU3UpPO- | CTeMax aBTOMATH3HPOBAaH- | cTeMaX aBTOMAaTH3MPOBAH- | CTEMax aBTOMAaTH3MPOBAHHO-
BaHHOTO MPOCKTUPOBAHMS. | HOTO IIPOEKTHpoBaHWA. He | HOTro MpoeKTHpoBaHUSL. TO IPOCKTUPOBAHUSL.
He Bimageer: BJIAJIEET. Bnaneer: OTJIMYHO BIIAJEET:
- METOOMKOH CO3JaHus | - METOAMKOHW CO3JaHus MpO- | - METOANKOW CO3MAaHUS IMPO- | - METOAMKOW CO3JaHMs IIpo-
MIPOCKTOB C MHCIOJNb30Ba- | GKTOB C HCIIOJIb30BAaHWEM | €KTOB C HCIIOJH30BAaHHEM | €KTOB C HCIOJNb30BAHHUEM HH-
HHEM  WHTETPUPOBAHHOW | MHTETPHUPOBAHHOU IUIAT- | MHTETPUPOBAHHOMN IUIAT- | TETPUPOBAHHOW  IIAT(OPMEI
mwratpopmer Comsol  mist | popmer Comsol st moge- | ¢popmer Comsol  mnsa moxme- | Comsol s MomenmpoBaHUs
MOJICTIUPOBaHUsl  (pu3HYe- | JTUPOBAHMS (bu3MUeCcKUX | JUPOBAHUS ¢busnyeckux | pU3MYECKUX MIPOIIECCOB
CKHX TPOILIECCOB | MPOLECCOB YCTPOMCTB. MPOLIECCOB YCTPOUCTB. YCTPOWCTB.
YCTPOWCTB.
NOIIK-4.3. Tlpumensier | He 3HaeT: [Inoxo 3Haer: 3Haer: OTIMYHO 3HAET:
METOJBI KOMIBIOTEPHOTO MO- | - METOJbl KOMIBIOTEPHOTO | - METOABl KOMIIBIOTEPHOIO | - METOAbl KOMIIBIOTEPHOIO | - METOJABl KOMIIBIOTEPHOIO
JNeTUPOBaHHUA B HCCIIEAOBA- | MOJECNUPOBAHHUA JIIEKTPO- | MOJCIMUPOBAHMA  DJIEKTPO- | MOJEITHPOBAHUSA  3JEKTPO- | MOAEIMPOBAHUS  3JIEKTPOIU-
TEJICKUX M OKCIUTyaTallMoOH- | JUHAMWYECKUX CTPYKTYpP B | JUHAMHYECKHMX CTPYKTYp B | AMHAMHUYECKHX CTPYKTYp B | HAMHYECKHX CTPYKTYp B HH-
HBIX 337a4aXx B OOJIaCTM WH- | MHTETPUPOBAHHOM  cpele | MHTETPUPOBAHHOMN cpene | MHTErpupoOBaHHOU cpene | TerpHpoBaHHON cpexae paspa-
(OKOMMYHUKAITHOHHBIX ~TEX- | Pa3pabOTKH. pa3paboTKu. pa3paboTKH. 0OTKH.
HOJIOTHH. He ymeer: [Tnoxo ymeer: VYwMmeer: OTIMYHO yMeEeT:
- IPUMEHATh METOJBI KOM- | - NPUMEHATh METOJbl KOM- | - NMPUMEHSTh METOJbl KOM- | - IPHUMEHSTh METOIBI KOMIIb-
MIBIOTEPHOTO MOJIEINPOBa- | MBIOTEPHOTO  MOJENUPOBA- | MBIOTEPHOTO  MOJICIMPOBA- | IOTEPHOTO MOJICIUPOBAHUS B

HHMS B 3a7a4yax B oOJlacTh
UH(POKOMMYHHKAIIHOHHBIX
TEXHOJIOTUH.

He Bnageer:

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

HHS B 3ajadyaXx B 00JacTH
MHPOKOMMYHHKAIIMOHHBIX
TEXHOJIOTHH.

IInoxo Bnamgeer:

- METOAWKON MaTeMaThye-
CKOTO MOJCIIMPOBaHUA B
CUCTEMAX aBTOMaTU3UPO-
BaHHOT'O NPOEKTUPOBAHUSL.

HHS B 3a7adax B oOJiacTu
UH(POKOMMYHHKAIIHOHHBIX
TEXHOJIOTUH.

Brnaneer:

- METOOWUKONM MaTeMaThde-
CKOrO0  MOJICJIMPOBaHUs B
CHCTEMAaxX aBTOMaTHU3UPO-
BAHHOT'O POEKTUPOBAHUSL.

3aja4ax B obnactu MHPOKOM-
MyHI/IKaI_[I/IOHHI)IX TEXHOJIO-
M.

OTnu4HO BIaJCET:

- METOJIMKOM MaTeMaTHU4eCKO-
ro MOJETHPOBAHUS B CHCTE-
Max  aBTOMaTU3UPOBAHHOTO
[IPOEKTUPOBAHMSI.

TIKC-8 Cnocoben
OCBaWBaTh M IIPUME-

HIIKC-8.1. OcBauBaeTt
IU(PPOBBIC TEXHOJIOTUU MaTe-

He 3naerT:
- TEXHOJIOTMM MaTeMaTH-

IInoxo 3Haer:
- TEXHOJIOTMM MaTeMaTHye-

3Haer:
- TEXHOJOIHHM MaTeMaThuye-

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

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

MIPOIIECCOB, SIBICHUI 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
CHCTEM

He ymeer:

- TOpUMCHITH 1H(POBEIC
TEXHOJIOTHH MaTeMaTHue-
CKOTO MOJICJIMPOBAHUS C
WCTIOIb30BaHUEM HHTETPH-
poBaHHOM IaT(hOPMBI
Comsol

He Brmageer:

- METOJIMKOM MaTeMaTHde-
CKOTO MOJCITUPOBAHUSA C

CKOTO W MH(POPMAIMOHHOTO
MOJICIIUPOBAHMS B CIICIHA-
JTU3UPOBAHHBIX  CHCTEMAax
MIPOEKTUPOBAHUS (YHKIIHO-
HaJIBHBIX Y3J0B HH(OKOM-
MYHUKAIUOHHBIX CUCTEM
IInoxo ymeer:

-  TpUMCHITH [UQPPOBBIC
TEXHOJIOTHH  MaTeMaTHye-
CKOTO MOJETUPOBAHUA C
WCIIOJIb30BAHUEM  HHTETPU-
pOBaHHOM 1aTHOPMBI
Comsol

IInoxo BiageeT:

- METOAWKOM MareMaTHye-
CKOTO MOJCTUPOBAHUA C
WCIIONB30BaHUEM HMHTETPH-

CKOTO ¥ MH(POPMAITMOHHOTO
MOJICIPOBAHMS B CIICI[HA-
JMM3MPOBAHHBIX  CHCTEMax
MIPOEKTHPOBAHUS (YHKIIHO-
HAJIBHBIX Y3J0B HH(OKOM-
MYHHUKAIMOHHBIX CHCTEM
YmMmeer:

- TPUMEHATH UUQPPOBBIC
TEXHOJIOTHH  MaTeMaTuye-
CKOTO  MOJICTUPOBAaHUSA C
WCIIONBb30BaHUECM HHTCTPU-
pOBaHHO 1aTHOPMBI
Comsol

Bnaneer:

- MeTO,I[PIKOﬁ MaréMaTudc-
CKOro MoOACJIUpPOBAHUA C
HCIOJb30BAHUCM  HUHTCTPU-

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

OTIN4HO yMeeT:

- NPUMEHATh IU(PPOBBIE TEX-

HOJIOIrMHn MaATEMaTUYCCKOI'O
MOACIUPOBaHUA € HUCHOJIB30-
BaHUCM HHTCFpHpOBaHHOﬁ

wratgopmsl Comsol

OTIMYHO BIIAJCET:

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

UCIIOJIb30BAaHHEM HHTEIPH- | POBAHHOU wiaTGopMbl | pOBaHHOU aTGopmMsbl
pOBaHHOi mardopmer | Comsol Comsol
Comsol
NIIKC-8.2. IIpumenser | He 3Haer: IInoxo 3Haer: 3HaerT: OTJINYHO 3HaeT:
uudpoBble  TEXHONOTMH B | - IM(POBBIE TEXHOJOTMH | - LUGPOBBIE TEXHOJOTUH | - LU(PPOBBIE TEXHOJOTHH | - HU(POBBIE TEXHOJIOTMU MO-
npodeCCHOHANBHON JiesiTeNIb- | OMOTAIOIINe PAacCUYUTaTh | MOMOTAIOIIME  PAacCYMTaTh | MOMOTAIOIIUE  PACCYMTATh | MOTArOIIHe paccuuTarth
HOCTH (YHKIMOHANBHBIE Y376l | (DYyHKIIMOHAJIbHBIC y31IBl | (YHKIIMOHAJIBHBIE y3JIbl | (YHKIMOHAJIBHBIE Y3JIbI HH-

NH()OKOMMYHHUKAITMOHHBIX
CHCTEM

He ymeer:

- NPUMEHSTH CHEUAIN3H-
pPOBaHHOE  MPOTPaMMHOE
obecriedeHne Ui pacyera
(YHKIMOHANBHBIX  Y3JI0B
UH()OKOMMYHHKAI[HOHHBIX
CHCTEM

He Bnaneer:
- METOAUKOH pacuaera
(YHKIIMOHATIBHBIX  Y3JIOB

UH()OKOMMYHHUKAITUOHHBIX
CHCTEM C HCIOJIb30BAHHEM
UHTErPUPOBAHHOW  IUIAT-
¢dhopmer Comsol

MH()OKOMMYHHUKAITHOHHBIX
cucTeM

[Tnoxo ymeer:

- TPUMEHATH CIICHHATH3H-
pOBaHHOE IIPOrpaMMHOE
obecrieueHne s pacyera
(hyHKIIMOHATIBHBIX y3J10B
NHPOKOMMYHHUKAITHOHHBIX
cucTeM

IInoxo Bnazpeer:

- METOJUKOU pacuera
(hyHKIIMOHATIBHBIX y3JI0B
MH()OKOMMYHHUKAITMOHHBIX
CHCTEM C HCIOJIb30BaHUEM
MHTETPUPOBaHHON IaT-
dhopmer Comsol

MH()OKOMMYHHUKAITMOHHBIX
cHCTEM
VYwMmeer:
- TNPUMEHATH CIICIHUAIN3H-
pOBaHHOE MIPOTrpaMMHOE
obecrieyeHne I pacyera
(YHKIIOHAIBHBIX y3710B
UH()OKOMMYHHKAI[HOHHBIX
CHCTEM

Bnaneer:
- METOJIUKOMU pacuera
(YHKIIMOHATBHBIX Y3JI0B

UH()OKOMMYHHUKAITUOHHBIX
CHCTEM C HCIOJIb30BaHUEM
HWHTErPUPOBAHHON iaT-
¢opmer Comsol

(hOKOMMYHHUKAIIMOHHBIX
cTeM

OTIMYHO yMEeT:

- TPUMEHSTH CIEIHAIN3UPO-
BaHHOE IpPOTrpaMMHOE obec-
neueHue IS pacyera (yHK-
IUOHAJIBHBIX  Yy3JI0B HH(}O-
KOMMYHUKAIIMOHHBIX CHCTEM

CH-

OTau4YHO BIAJIEET:

- METOAMKOW pacueTa (QyHK-
MUOHANBHBIX  y3JIOB  HH()O-
KOMMYHHUKAIIUOHHBIX CUCTEM
C HCIOJIb30BAHUEM HHTEIpHU-
pOBaHHOMN 1aThOPMBI
Comsol
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Tabnuna 7 — Kputepuu olieHUBaHUS

Ouenka

Kpurtepuu oneHuBanus

Bricokuii ypoBeHb
«S»
(oTIM4HO)

OLICHKY «OTJHMYHO)» 3aClIy’)KUBaeT CTYAEHT, OCBOUBIIUN 3HAHUA, yMe-
HUS, KOMIETCHIIMA U TEOPETHUECKU MaTepual 06e3 mpoOesioB; BBIMOJ-
HUBIIUI Bce 3a/laHusl, MPEAYCMOTPEHHbIE Y4EOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; MPAKTUYCCKUE HABBIKH MPO(EeCcCHOHATBLHO-
ro NPUMEHEHHS OCBOCHHBIX 3HaHUN c()OPMUPOBAHEI.

Cpennuii ypoBeHb
«»
(xopor10)

OLICHKY «Xopoumio» 3acClIy’>KUuBaC€T CTYACHT, HNPAKTUYCCKU I1OJIHOCTBHIO
OCBOMBIITHH 3HaHUWsA, YMCHHUA, KOMIICTCHIUN U TeOpeTI/I‘IeCKI/Iﬁ Marcepu-
all, y‘-Ie6HBI€ 3agaHusg HEC OLCHCHBI MaKCHMMAJIbHBIM YHCJIIOM 6aJIJIOB, B
OCHOBHOM C(i)OpMI/IpOBaJ'I IMPAKTUYCCKUEC HABBIKU.

IToporosslii ypo-
BeHb «3» (ynoBie-

OIICHKY «YAOBJIETBOPHUTEJIBHO» 3aCIYyXHUBACT CTYACHT, 4YaCTHYHO C
HpOGGJIaMI/I OCBOHUBIIHI 3HAaHUA, YMCHUA, KOMIICTCHIIUK U TCOPCTHUYIC-
CKHI mMarepuajl, MHOIue yLIe6HBIC 3aJaHusA 1o He BBIITIOJIHHUII, 100

TBOPUTEJIHHO)
OHHU OIICHEHBI YHCIOM OaJIOB OJIM3KHUM K MHHHMAaJIbHOMY, HEKOTOpHIE
MPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBI.
MUHMMAaNBHBI | OLICHKY «HEYI0BJIETBOPHUTEIbHO» 3aCITy)KUBACT CTYJCHT, HE OCBOMB-
YPOBEHb «2» (He- | Wi 3HaHWS, YMEHUS, KOMIETCHIMH W TEOPETUYECKUH MaTepua,
yIIOBJIETBOPH- y4eOHbIE 3aaHUsI HE BBIOJIHII, MPAKTHYECKHE HABBIKA HE CPOPMHPO-
TEJILHO) BaHBI.

6. YHEBHO-METO/UYECKOE OBECITEYEHUE JJUCILAITIJIMHDBI

6.1. YueOHasi inTepaTypa, ne4yaTHble U3aHus 0u0JIn0Te4HOro hoHga

bubnnoreunsiii poHA YyKOMIIJIEKTOBAH MEYaTHBIMM M3JIaHUSAMU U3 pacyera He meHee 0,25
AK3EMILIIpa KaKJOr0 M3 U3JaHHH, yKa3aHHBIX HM)KE HAa KaXXJ0ro oOydyarolerocss U3 4yucia JIHLI,
OJIHOBPEMEHHO OCBaMBAIOIUX COOTBETCTBYIOLIYIO TUCIUILIMHY (MOIYJIb).

6.1.1. Ymuo A.E. Meronsl VYuebHoe mnocodbue. —
M.: M®TH, 2012. - 295 c.
6.1.2. Heranos B.A. DnexTpoanHamMMKa 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/

MAaTeMaTUiuCCKOro MOACIUPOBAHUS:

6.2. CnpaBouHo-Oubnorpaduyeckas aureparypa

6.2.1. Typuak JL.LU. OcHoBsl uncnennbix meronoB JL.U. Typuak, I1.B. IlnotHukos, M.: ®U13-
MATIJIAT, 2005. — 304 c.

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

6.3. MeTonnyeckue yKazaHusi, peKOMEHIALUM U APyIrue MaTepuaJibl K 3aHATUSIM

Mertoandeckue ykazaHUs M PEKOMEHJIAIMU TI0 TPOBEICHUI0 KOHKPETHBIX BHJIOB yUEOHBIX
3aHATUN MO AUCHUIUIMHE «MaTreMaTuuyeckoe MOJEIUPOBAHUE YCTPOUCTB U CUCTEM TEIEKOMMYHU-
Karui» HaxoasaTcs Ha Kadenpe «DTOCy.

6.3.1. Meroanueckue peKOMEHIAIMH 110 OpraHU3aIlK ayJUTOPHON paboThI MO AMCUIUIUIMHE
«MareMaTn4eckoe MOJICIMPOBAHNE YCTPOUCTB U CUCTEM TEJIEKOMMYHHUKALIUI .

6.3.2. Meronudeckre peKOMEHIAINH 110 OPTaHU3aIMH U TJIAHUPOBAHUIO MPAKTHYECKUX 3a-
HATHA N0 TUCHUIUIMHE «MareMaTH4eckoe MOJCIIMPOBAaHUE YCTPOMCTB U CUCTEM TEIEKOMMYHHKa-
LU,
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6.3.3. Meronnueckrue peKOMEHAALUH 110 OpPraHU3aluy U IUIAHUPOBAHUIO CaMOCTOSTENBHOM
paboThl 0 AUCHMILIMHA «MaTeMaTH4eckoe MOAEITUPOBAHUE YCTPOMCTB U CUCTEM TEJIEKOMMYHHUKa-
LA,

7. THOOPMALIMOHHOE OBECITEYEHUE JUCLHUITJINHBI

Y4eOHbIi Mpoliece Mo AUCHUILIHHE 00ecredeH He0OX0IMMbIM KOMITJICKTOM JTHIICH3UOHHO-
ro ¥ CBOOOJHO PaCIpOCTPAHIEMOrO MPOrPAMMHOTO OOECIICYCHHUsI, B TOM YHUCIIE OTCUECTBEHHOTO
IPOM3BOJICTBA (COCTaB IO JUCIHILIMHE omnpeaeneH B Hactosmeid PIIJ] u momiexur oOHOBICHUIO
IpU HEOOXOIUMOCTH ).

7.1. IlepeyeHb pecypcoB HMH(OPMANUOHHO-TEJIEKOMMYHMKANIMOHHON ceTn «HWHTep-
HeT», He00XOAMMBIX /IJIsl OCBOCHUS TUCHMILINHBI (MOYJIs1)

1. Hayunas onektponnas OuOmmoreka E-LIBRARY.ru. — Pexum jgocryna:
http://elibrary.ru/defaultx.asp

2. DnekTpoHHas OubIMoTeuHast cuctema [10BOKCKOTO TOCYJIapCTBEHHOTO YHUBEPCH-
TeTa cepBuca [DnekTpoHHBIH pecypc]. — Peskum mocryma: http://elib.tolgas.ru./ - 3arm. c
JKpaHa.

3. DNEeKTPOHHO-O0MOIMOTeUHasT cucTemMa Znanium.com [DeKTpoHHBIH pecype]. - Pe-
xuM fgocryna: http://znanium.com/. — 3ari. ¢ ’kpaHa.

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

5. Polpred.com. O630p CMU. IlonHOTEKCcTOBasi, MHOTOOTpacieBas 6a3a nanubix (bJ1)
[DnexTpoHHBIi pecypc]. - Pexxum noctyna: http://polpred.com/. — 3aru. ¢ skpana.

6. ba3bl nanHbIX Beepoccniickoro MHCTUTyTa HaydHOM M TEXHMUYECKON HH(OpManuu

(BUHUTU PAH) no ectecTBeHHbIM, TOUHBIM M TEXHHYECKHM HayKaMm DIEKTPOHHBIN pe-
cypc]. - Pexxum poctyna: http://www.viniti.ru. — 3ars. ¢ skpaHa.

7. VYuuBepcurerckas uHbopManmoHHas cuctema Poccust [DnekTpoHHBIM 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 OCYIECTBJISACTCS
IbC poctyn Kk 9bC
1 Koncynbrant http://www.studentlibrary.ru/
CTYJCHTA
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

Tabmuua 9 - [lepeyeHb MPOrpaMMHOro odecneyeHust

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

IIporpamMmmHoe o0ecnieveHune, HcnoJab3yeMoe B yuupepcurere Ha | IIporpammMHoe oGecnieuenue
JAOTOBOPHO# OCHOBE CcBO0OO/THOI0 PacCPOCTPAHEHUS
1 2
MS Office 2010. MS Open License,60853088,Academic Open Office 4.1.1 (nuuen3us
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Apache License 2.0)

Microsoft Windows 7. DnextponHnas nuneH3us or MS mocie 06-
HOBJICHUSI

Adobe Acrobat Reader (Free-
Ware)

COMSOL 5.5 NSL License No: 9601620 Windows/Mac

B Tabmune 10 ykazaH mepedeHb Mpo(ecCHOHANBHBIX 0a3 MaHHBIX U WHGOPMAIMOHHBIX
CIPAaBOYHBIX CUCTEM, K KOTOPBIM oOecreueH A0CTyn (ylaleHHbld qocTyn). JlaHHbIH epeyeHb 1noJ-
JeKUT 0OHOBIIEHUIO B cooTBeTCTBHHU ¢ TpeboBanusimu OI'OC BO.

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

HaumenoBanue npogeccuonanbHoi 6a3bl Hocryn k pecypcey (yaajaeHHbIH 10CTyN €
Ne AAHHBbIX, HH(POPMALIUOHHO-CIIPABOYHOM CH- yKa3aHHeM CCHLIKH/I0CTYI U3 JOKAJILHOMI
CTeMbl CeTH YHUBEPCHTETA)
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 Tabnuue 11 ykasan mnepedeHb 00pa30BaTEeNbHBIX PECYPCOB, UMEIOMMX (OPMBI, aIanTh-
pPOBaHHbIE K JINL[AM C OTPaHUYEHHBIMU BO3MOXKHOCTSMU MX 3/J0POBbS, a TAKXKE CBEACHUS O HAINYUU
CHEIHUATBHBIX TEXHUYECKUX CPEACTB O0YUYEHHUS KOJUICKTUBHOTO U WHAMBHYATBHOTO MOJIH30BAHUS.
[Tpu 3anoiaHeHuN TaOIHMLIBI MOKET OBITh MCIOJIb30BaHA UH(OPMALMS, pa3MelleHHas B IOJpa3/ele
«ocrymHas cpena» crienuanuzupoBaHHoro pasaena caiita HI'TY «Csenenust 06 o0pazoBaTenbHOM
opranm3aruu» https://www.nntu.ru/sveden/accenv/

Tabmuua 11 — O6pa3zoBarenbHble pecypcsl A1 MHBaIU0B U i ¢ OB3

Ne Ilepeyenn 00pa3zoBaTebHBIX pecyp- CaeleHUsl 0 HAJIMYMH CTIEHMAJTIBHBIX TEXHUY e-
COB, IPUCTIOCOOIEHHBIX /ISl MCTIOJIb- CKHX CPeACTB 00y4eHHUs KOJJIEeKTHBHOTO U
30BaHUSI HHBAJIUAAMH U JIMIAMH € HHANBHUIYATHHOTO MOJb30BAHUS
OB3

1 OBC «KoHCyNbTaHT CTYJEHT» 03ByYKa KHHUT M YBEIMYCHUE MIpUPTA

SEC «latbs CrenuragbHOe MO6I/IJ‘I§;HOC TIPUJIOKEHUE - CHHTE-
2 3aTOpP Pe4H, KOTOPBI BOCIIPON3BOJHUT TEKCTHI

KHUT U MEHIO HaBUTaIHH

3 OBC «HOpaiT» Bepcus AT cIab0BHISIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUWE, HEOBXOIMMOE IJIA OCYVY-
ECTBJIEHN S OBPA3OBATEJIBHOI'O ITPOLIECCA T10 ANCHUITJIMHE

JIs1 KOHTAaKTHOW M CaMOCTOSITEIbHON PabOThl 00yUYaOIMUXCs BBIJICICHBI TIOMEIIEHUS, 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 paGouunx mect, 000pyI0BaHHBIX KOMIIBIOTEPAMU:
5 komnsrotepos: PC Intel Core i5-2320 CPU 3,4 GHz / 3Gb RAM/HDD 300Gh/DVD-ROM wu mo-
Hutopamu 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 koMnbroTepBl 00BEMHEHBI B JIOKAIBHYIO CETh U ITOIKIIOYEHBI K ceTh «/HTepHeT».

. KOMIUIEKT 3JICKTPOHHBIX PE3eHTALNI/CIIaii10B;
. HarJsJHble IOCOOUs
. IIPOEKTOP

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».

° KOMIUJICKT 3JICKTPOHHBIX IIPE3CHT aI_[I/Iﬁ/ CJ'I&fI,Z[OB;
. HAIJISHEBIC TTOCOOMS
. IIPOEKTOP
° naketsl 110 06IIIGFO Ha3HAYCHUA:
- 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, 000py10BaHHBIX KOMIIbIOTEPAMHU:

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

6 xommbtotepoB: PC Intel Core 2 CPU E7200 2,54 GHz / 2Gb RAM/HDD 300Gb/DVD-ROM wu
monuTopamu Beng G900 AD 197

Bce koMIbroTepbl 00beAMHEHBI B JIOKAIBHYIO C€Th U MOJIKIIOUEHBI K ceTH «VIHTepHeT».

. nakeTsl [10 ob1iero 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 padoTa CTYyIeHTOB OCyIIIeCTBIsieTCs B aya. 1218:

. 11 paGouunx mect, 000pyI0BaHHBIX KOMIIBIOTEPAMU:

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

. nakeTsl [10 ob1iero Ha3HaYeHUS:
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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. METOJMYECKWUE PEKOMEHJAIIMA OBYUYAIOIIMMCS IO OCBOEHUIO
JTICLATUINHEI

10.1. O0mme MeToAMYECKHE PEKOMEHIANMH VIS 00y4aIOIIMXCH 110 OCBOCHUIO M CLHU-
IUIHHBbI, 00pa30BaTe/IbHbIE TEXHOJIOTHH

JlucuumiuHa peanu3yeTcsl IOCPEACTBOM MPOBEIEHUSI KOHTAKTHOM padoThl ¢ 00y4aroIiu-
MuUCs (BKJIIOYas MPOBEACHHE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSITEIBHON pPabOThI
00y4aromMXCsl U MPOMEKYTOUHOM aTTecTaIiy.

KonrakTtHas paboTa: aynutopHasi, BHeayAUTOPHASI.

[Ipu npenogaBaHuy IUCHUIUIMHBI «MaTeMaTHYEeCKOE MOJECIMPOBAHUE YCTPOMCTB U CH-
CTEM TEJIEKOMMYHUKAIMI», UCIIOJIB3YIOTCSI  COBpPEMEHHbIE 00pa30BaTeNbHbIE TEXHOJIOTHH, 1103-
BOJISIOIIME TOBBICUTh aKTUBHOCTb CTYJEHTOB IIPU OCBOEHHMHM MaTepuaja Kypca M IpelOCTaBUTh
UM BO3MOXKHOCTB 3 (EKTHBHO pealn30BaTh Yachl CAMOCTOATEIBHON paboTEHI.

JUIg CTYZAEHTOB CO3/1aH KPAaTKUil OMOPHBIN 3JEKTPOHHBIM BapUAHT JIEKIIMOHHOTO MaTepua-
Ja Kypca. DJIeKTpOHHBIM KOHCHEKT Haxoautca Ha kadeape «OTOC» u mMoxkeT ObITh MOJy4YeH
CTYJEHTOM B CJly4ae IPOIYCKOB 3aHATHH IO yBa)KUTEIbHBIM IIPUYMHAM HJIM BBIHYKICHHOIO II€-
peBo/ia 3aHATHUH B JUCTAHLMOHHYIO (hopMy.

Ha nexuusix v NpakTUYECKUX 3aHATUAX PEANU3YIOTCS MHTEPAKTUBHBIE TEXHOJIOTUH, NPHU-
BETCTBYIOTCSI BONPOCHI U OOCYXKJIEHUS, HCHOJB3YETCS JMYHOCTHO-OPUEHTHPOBAHHBINA 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 3aJaHueM, I0-

JIpoOHO pazOuparoTcsl Ha MPaKTUYECKUX 3aHATHAX M JeKuusax. [IpoBonasrcs MHIMBUIYyalIbHbIE U
IPYIIOBBIE KOHCYJIBTALUU C UCIIOJIb30BAaHUEM, KaK BCTPEU CTYACHTAMHU, TaK U COBPEMEHHBIX MH-
(bopMaIMOHHBIX TEXHOJOTHM: YaT, 3J1eKTpoHHas noyra, Skype, Zoom.
WNunnuupyercs akTUBHOCTb CTYAEHTOB, MOOLIPSETCS 3aJjaHue JIOOBIX BOIPOCOB IO MaTrepuaiy,
MPAKTUKYETCS WHIUBUAYalIbHBIA OTBET HAa BOIPOCHI CTY/IE€HTA, PEKOMEHIYIOTCS METO/bI yCIell-
HOT'O CaMOCTOSITEIIbHOI'O YCBOEHHsI MaTepHajia B 3aBUCUMOCTH OT YPOBHS €ro 06a30BOi MOJATr0TOB-
KH.

Jlns OLIEHKM 3HaHUM, YMEHUH, HAaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIIMH
NpUMEHsieTCs OaNIbHO-PEHTHHIOBasi CUCTEMa KOHTPOJS M OLIEHKH YCIIEBAEMOCTH CTY/AECHTOB B
IIPOLIECCE TEKYLIETO KOHTPOJIS.

[IpomexyTouHas arrecTanusi MpoBOoAUTCS B (hopMe 3auéTa ¢ yUeTOM TEeKyIlel ycreBaeMo-
CTH.

Pe3yabraT 00yyeHusi cuuraercss copMHMPOBAHHBIM HA NMOBBILIEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJIepKaHNe Kypca OCBOEHO MOIHOCThIO. [IpH yCTHBIX coOeceoBaHUsSX CTYAEHT
MCYEPIBIBAIOIIE, MTOCIEI0BATENIbHO, YETKO U JIOTUYECKU H3J1araeT yueOHbI MaTepuai; CBOOOTHO
CIPABJIAETCS C 33aJa4aMM, BOIPOCAMM U JPYTrUMH BHJIaMU 33JaHUN, UCIONb3YET B OTBETE JIOMOJI-
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HUTEIBHBIN Marepuai. Bce nmpexycMoTpeHHble paboueil yueOHOW mporpaMMoi 3aaHus BBITOJI-
HEHBI B COOTBETCTBUU C YCTAaHOBJIICHHBIMHU TPEOOBAHUIMH, CTYACHT CIIOCOOEH aHAIM3UPOBATH I0-
Jy4EHHBIE PE3YJIbTaThl, IPOSIBIISIET CAMOCTOSATEILHOCTh IPU BBINIOJIHEHUU 33 JaHUM.

Pe3ysabTar 00yuyeHusi cuuTaercss C(pOpMHUPOBAHHBIM HA MOPOTrOBOM YPOBHE, €CIIU TE€O-
peThdecKoe coJiepKaHnue Kypca OCBOSHO MOMHOCThIO. IIpu yCTHBIX coOeceIoBaHUAX CTYIEHT MO-
CJIEIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JIaraeT yuyeOHbIH MaTepuall; CIpaBIseTcs ¢ 3a1a-
YaMH, BOINPOCAMHU M APYTUMH BHJAMH 33JaHUM, TPEOYIOUIMX NMPUMEHEHUs 3HAHUH; BCE Mpeay-
CMOTpEHHbIe paboueil yueOHON IporpaMMoil 3a/laHusi BBIMOJIHEHBI B COOTBETCTBHM C yCTAHOB-
JICHHBIMU TPeOOBaHUSAMH, CTYICHT CIIOCOOEH aHATM3UPOBATh NOJTYYECHHBIC PE3yIbTATHI; MPOSIBIIS-
€T CaMOCTOATENIbHOCTD TP BBINOJHEHUHN 3a/1aHUM

PesyabraT 00yueHusi cuuraercss HecOpPMHPOBAHHBIM, €CJIM CTY/IEHT TP BBIIIOJIHEHUN
3aJJaHUuil HEe JAEMOHCTPUPYET 3HAHUN y4eOHOTo marepuala, JIOMyCKaeT OIIMOKH, HEYBEPEHHO, C
OOJIBIIMMH 3aTPYAHEHUSIMH BBITIOIHSACT 3aJlaHMsl, HE JeMOHCTPHPYET HEOOXOIMMBIX YMEHHH, Ka-
YECTBO BBIMOJHEHHBIX 3a/laHUil HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHMSIM, KaYECTBO UX
BBIIIOJIHEHUS OLICHEHO YMCJIOM OajuloB HMXKE TPEX 10 OLEHOYHOW CHUCTEME, UYTO 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
Kakaou Tembl aucuuivinebl (Tabmuna 4) . O603HaUal0TCs KIIIOYEBbIE aCEeKThl TEM, a TaKkKe Jie-
JArOTCS aKIEHTH HAa HanOO0JIee 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 OCBOEHHIO JUCHHUILUIMHBI HA MPAKTHYECKUX 3aHS-
TUSAX

[IpakTuueckue 3aHITUS MPEICTABISIOT COOON AETaIN3alUI0 JIEKIIHOHHOTO TEOPETHIECKO-
ro MaTepuaia, MPOBOJATCS B IEJSIX 3aKPEIUICHHUsI Kypca M OXBAaTHIBAIOT BCE OCHOBHBIC Pa3JICIbI.
OcHoBHOU (opMOil MpOBeNEHUST MPAKTUYECKUX 3aHIATUN SBISETCS 00CykIeHue Hauboliee Mpo-
OJIEMHBIX W CJIO)KHBIX BOIIPOCOB TIO OTJICIHHBIM TeMaM, PEIICHUE 3a7a4 U BHITIOJTHCHUE 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,

- TMO/BE/ICHWE HWTOTOB 3aHATUH MO PEUTHHTOBOM CHCTEME, COTJACHO TEXHOJIOTUYECKOU
KapTe TUCITUTUIAHEI.

10.4. MeToau4eckue yKa3aHusi 0 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosiTenpHas paboTa o0ecreurnBaeT MOArOTOBKY OOYyYaromerocst K ayJIuTOPHBIM 3a-
HATUSM U MEPONPUATHUSAM TEKYIIET0 KOHTPOJSI U MPOMEKYTOUYHON aTTeCTallud MO H3ydaeMoun
JTUCITUTUIMHE. Pe3ylIbTaThl 3TOM MOATOTOBKH MPOSBIISIIOTCS B aKTUBHOCTH 00YYarOMIerocsl Ha 3aHsI-
TUSX U B KQUECTBE BBIMOJIHEHHBIX MPAKTUYECKUX 3aJaHUI U APYTUX POPM TEKYIIEr0 KOHTPOJIS.

[Ipu BBITOTHEHUMW 3aaHUM JII CAMOCTOSITEILHON PabOThI peKOMEHAYyeTCs MpopadoTka
MaTepuaoB JEKIMH MO KaKIOW MPOUICHHON TeMe, a TaKXkKe H3ydeHHe PEKOMEHAYeMOM JTUTepa-
TYpBI, IpeJIcTaBIeHHOM B Pa3zerne 6.

B mpouiecce camocTosTenbHON pabOTHI MPU U3YYEHUU JUCHMILTUHBI CTYJEHTHI MOTYT pa-
00TaTh Ha KOMIIBIOTEPE B CHCIHAIM3UPOBAHHBIX AYJAUTOPHIX JUISI CAMOCTOSTEIBLHOM pPabOTHI
(ykazano B Tabmuue 11). B ayauropusx  uMeeTcs JOCTYN dYepe3 HHPOPMAIIMOHHO-
TEJICKOMMYHHUKAIMOHHYIO ceTh «MHTEpHET» K JIEKTPOHHOH HWH()OPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QUOC) u anektporHoi 6udnnoreunoi cucreme (3bC), rie B 31eKTpOHHOM
BHJIC PacIojiaraloTcs y4eOHbIC M yUeOHO-METOIUICCKUE MaTEPHAIbI, KOTOPHIE MOTYT OBITh HC-
MOJIb30BAHBI JIJIS1 CAMOCTOATEIHHON PabOTHI 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 KOMILJICKCHAasA

OICHKA 3HaHI/Ii/JI, BKJIIOYaromias

BrinosnHeHne nHIAMBUAYAIbHBIX 3aJaHUN HA MPAKTUYECKUX 3aHATHUSAX,
BrimonHeHne noMamHuX 3agaHui,
IIrncbMEHHBINM MM YCTHBIN OIIPOC.

11.1 OueHouHble cpeaCcTBA JIJIA TEKYLIel aTTecTalun

1. 3amanus K IpaKTUUECKUM 3aHSITHUSIM:

Pasznen 1. «MogeanpoBanue ¢ ucnosab3oBanueM CAIIP ycrpoiicTB TeJleKOMMyHHKA-

IHHUOHHBIX CUCTEM»

1. Co3snmanus mpoekTa ¢ ucnojb3oBanrem moayiist AC/DC.
2. Co3pmanus mpoekTa ¢ UCmoab3oBaHueM moayis Radio Frequency.

Paznen 2. «MonenupoBanue ¢ ucnojib3oBanuem CAIIP onTuyeckux ycrpoiicTe»

3. Ilpumenenue moxyns «I['eomerpuueckas OnTuKa» sl MOJCIMPOBAHUS YTOJIKOBOTO
KyOMUYeCKOro CBETOBO3BpaIaTels.

4. Tlpumenenue moayns «BomnoBas OnTukay A MOJEIUPOBAHUS CBS3aHHBIX CBETOBO-
JIOB.

Paznen 3 «MeToabl MATEMATHYECKOIO MOJC/IMPOBAHUSD).

5. TlpumeHeHue MeToAa KOJUIOKAIIUU.
PasHOCTHBIE CXEMEL.
7. TlpuMeHeHUe METOAA YACTHUHBIX 00JaCTEH.

o

B tedyeHue kypca MpoBOAUTCS OJUH PYOEXKHBIN KOHTPOJb. PyOeskHbIH KOHTpPOJIb MPOBO-

JUTCA B BUJIC TMCBbMCHHOI'O UJIM YCTHOT'O OITpOcCa.

[\S)

. Bormpocsl py0exHOTO KOHTPOJIS:

OO6nacTh MpUMEHEHUs! MeTOa KOJUIOKAIINH;

Oco0eHHOCTH METO1a YACTHYHBIX 00JIacTel;

Jl7is petieHust Kakux 3a7a4 UCMONb3yeTcsl MOaylb «BomHoBast OnTukay;

JIJs perieHust Kakux 3a7a9 UCIoJib3yeTcst Moayib «I eomeTpruueckas OnTukay,
Jlnis1 perieHus Kakux 3aad ucrolib3yetcs Moayias Radio Frequency
Oco0eHHOCTH METOIA KOJUIOKAITHNA

OCOOEHHOCTH CETOYHOI0 METOAa

Oco0eHHOCTHA METOIa YaCTUYHBIX 00J1acTel
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1)
2)
3)
4)
5)
6)
7)
8)
9)

3.2. OneHoYHbIE MATEPHUAJIbI JJISl IPOBeIeHUS POMEKYTOYHOM aTTeCTAMHU
[lepeuenb BOMPOCOB U 3aJaHU 7151 TOJTOTOBKHU K IK3aMEHY:

Xapakrepuctuka CAITP COMSOL Multiphysics;

Hurepdeiic CAIIP COMSOL Multiphysics;

Bunsr pemareneit CAIIP COMSOL Multiphysics;

I'paHnuHBIE yCIOBUS;

['eomeTpryeckue NPUMUTHUBSI;

OcoOenHoctu noctpoenus 3D Mozenu 31eKTpoANHAMUYECKONW CTPYKTYPBI;
Buael moptos;

3agaHne IepEeMEHHBIX UCIIOJIb3YEMbIX B IPOCKTE;

Br160op MaTepHanoB HCIOIb3YEMbIX B IPOEKTE;

10) Knaccuduxkarus npoekros CAITP COMSOL Multiphysics;

11) Co3nmanue nmpoeKTa AJ1s pacyera CTaTUIeCKUX MOJIeH;

12) Co3anue nmpoeKTa JjIs pacueTa XapaKTePUCTHK 3JICKTPOIUHAMUYCCKUX CTPYKTYP;
13) Co3manue nmpoekTa JJis pacyera XapaKTepHUCTUK aHTCHH;

14) Co3nanue nmpoeKTa JjIs pacyeTa YCTPOHUCTB Ha OCHOBE ONITHYECKUX BOJIOKOH;
15) I'paduueckre 37eMeHThI [T BBIBOIA PE3YJIbTATOB pacyera.

16) IMpoekT «I"eoMeTpuyeckas ONTUKAY,

17) ITpoext AC/DC,;

18) Metoa KoJIOKAINK;

19) CerouHble METO/IbI pacyeTa,;

20) Metoj yacTHYHBIX O0JIacTeil;

21) OcoOEHHOCTH JEKOMITA3UIHOHHBIX METO/IOB;
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