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1. OEJIN U 3AJJAYN OCBOEHU A AMCHUIIJIHBI

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

1.2. 3aga4u ocBOEHUS IMCUMILTHHBI (MOTYJIf):

— O3HaKOMJIEHHE ¢ OCHOBaMH MojennpoBanus ycrpoiicts B CAIIP COMSOL Multiphysics;

— opMHUpOBaHHUE MPEACTABICHHIA O METOAaX MATEMATHYECKOTO MOJCITHPOBAHUS, HUCIIONb3Y-
EMBIX TPH POEKTHPOBaHNE (PYHKIIMOHAIBHBIX Y3JI0B CHCTEM TEJICKOMMYHHUKAIIHIA;

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

2. MECTO JUCLUIUIMHBI B CTPYKTYPE OEPA30BATEJIBHOM ITPOI'PAMMBI

VYuebHasg aucuumiuHa «MaTeMaTH4ecKoe MOJEINPOBAHUE YCTPONCTB U CUCTEM TEIEKOM-
MYyHMKaIUi» BKJIIOYEHAa B 00s3aTENbHbIM MepedeHb AUCLUUIUIMH 00s3aTeIbHOM YacTu 00pa3oBa-
TEJIbHOM IMporpaMMbl BHE 3aBUCHMOCTH OT €€ HallpaBleHHOCTH (mpoduist). Jucuurimza peanusy-
etrcst B coorBercTBUU ¢ TpeboBanusimu ®I'OC, OII BO u VII, no nanHOMy HamnpaBiI€HHIO IOArO-
TOBKH.

Jucunmumna 6asupyercst Ha aucuuiumHax: «MHpopmaruka», «Matematnka», «AHTEH-
HbD, «Texnuka CBUY», «DneKkTpoMarHuTHbIE MOJIS U BOJHBD» (M3Yy4alOTCs IO MporpamMme MOAro-
TOBKU OakasaBpoOB).

Hucuunnuna «MaremaTH4eckoe MOJEIUPOBAHUE YCTPOMCTB M CUCTEM TEIEKOMMYHHUKa-
LU ABJISIETCSI OCHOBOTOJATAIONICH sl n3yueHus cienyronmx auciuiumd: «CAIIP B Tenexom-
MYHUKaIUAX», «OCHOBBI HAYYHBIX UCCIIEIOBAHUIN.

3. KOMIIETEHIIMM OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOE-
HUA JUCHUIIJIMHBI

3.1. Ilponecc m3yueHus: TUCUUIUIMHBI (MOIYJsl) HaNpaBiieH Ha (GOPMHUpPOBAHUE AJIEMEHTOB
CIIEAYIOIINX YHUBEpPCAIBHBIX U 00IIenpodecCHOHaNbHBIX KoMIeTeHuil B coorBercTBuM ¢ OIIOIT
BO 1o manpasiennro 11.04.02 «1HPOKOMMYHUKAIIMOHHBIC TEXHOJIOTHH U CUCTEMBI CBSI3U»:

YK-1 «CriocobeH oCyIIecTBIATh KPUTHUECKUI aHaIu3 MpOOJEeMHBIX CUTYallMii Ha OCHOBE
CHUCTEMHOTI'0 II0JIX0/1a, BEIPA0AThIBATh CTPATErHIO AEUCTBUNY;

OIIK-4 «CnocobeH pa3pabarbiBaTh M HPUMEHATHh CIEHUAIU3UPOBAHHOE IMPOrPAMMHO-
MaTemMaThuyeckoe oOecreyeHre i TPOBEACHMSI HUCCIEJOBAaHMM UM pElIeHHs] MPOEKTHO-
KOHCTPYKTOPCKHMX ¥ HAYYHO-UCCIIEJOBATEIBCKUX 3a4a49».

dopMupoBaHUE YKa3aHHBIX KOMIIETEHIIUH pa3MelleHo B Taduuie 1.



Tabnuma 1 — ®opmupoBaHUE KOMIIETSHIIUH JUCIUTUTHHAMHA

Haumenosanue Cemecmpul hopmuposanusi KomnemeHyull OUCYUNIUHAMU
OUCYUNTIUH, POPMUPYIOWUX 1 2 3 4
KOMNemeHYuro COBMeCHHO

YK-1

MateMaTHueckoe MOJCIUPOBaHHE
YCTPOMCTB U CUCTEM TEJIEKOMMYHUKALNI

CAIIP B TeneKOMMYHHUKAIIHSIX

OCHOBBI HAyYHBIX UCCIIECIOBaHNH

CDI/IJ'IOCO(l)CKI/Ie " MCUXOJIOTMYECKUC TIPO-
OJ1eMBI TBOpYECTBA

OIIK-4

Marematnueckoe MOJEIUPOBaHUE
YCTPOMCTB M CUCTEM TEJIEKOMMYHUKAIUI

CAIIP B TeneKOMMYHUKALMSIX




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 n HauMeHoOBaHMe HH

OueHoYHBIE CPEACTBA

Kon u HaumeHoBa- IIpomesxyTou-
ANKATOPA JOCTHKEHUS Iliianupyemblie pe3yJbTaThl 00y4eHHUsI 10 TUCHUIIJIHHE Texyuiero N
HHE KOMIICTCHIIUH HOIi
KOMIICTeHIIUH KOHTPOJIst
aTTecTalluu

VK-1. Crnocoben | UYK-1.1. Anammsupyet | 3HaTh: Ymers: Baagers: Kommnext naau- | Bompocst JUI

OCYILIECTBIIAITh KpH- | NPOOJIEMHYIO CHTYallMIO | - OCHOBBI IPOEKTHPOBAa- | - OCYIIECTBISTH IOWCK M | - HABBIKAMH HCIIOJB30BA- | BUIYaJIbHBIX ycTHOTO cobece-

THYECKHH aHaIM3 | KaKk CHCTEMY, BBUIBISISA € | HUA  (YHKIHOHAIBHBIX | aHAIN3 KPUTHUECKUX CH- | HHSA BCTPOCHHBIX 0a3 3aJaHuH JUIS | TOBaHMA: OMIIETHI

NpoOJIEeMHBIX CHUTYya-
LUI Ha OCHOBE CH-
CTEMHOT0 TOAX0ja,
BbIpabaThIBaTh CTpa-
TEruro ACHCTBUN

COCTaBJIAIOIIMEC W CBA3HU
MECXKIY HUMU.

y37I0B  MH()OKOMMYHHKA-
[MOHHBIX CHCTEM C HC-
MOJIb30BAaHUEM  CIICIHa-
JIM3UPOBAHHOTO npo-
rPaMMHOT0 00CCIICYCHUS,
- METOJIbI U CPEJCTBA MO-
JIeITMPOBaHUs MIPOLIECCOB,

Tyauid B HHGOKOMMYHH-
KaI[IOHHBIX CETAX U CH-
cTemax;

- BBISIBISITH  CYIIHOCTD
MpoOJIeMHOM cUTyauuu U
HaXOJMTh MYTH €€ pelle-
HHS IIyTeM MOJCIBHBIX

JIAHHBIX;

- CHEIHUATM3UPOBAHHBIMH
NPOTPAaMMHBIMH ~ CpEJI-
CTBAaMH JUISI MOJEIHPO-
BaHMs MPOIECCOB B HH-
(hOKOMMYHHUKAI[HOHHBIX
CeTAX M CHCTEMaX.

BBIIIOJIHCHUSI Ha
MpPaKTUICCKUX U
J1a00PaTOPHBIX
3aHATHUAX

MIPOUCXOIAMNX B (YHK- | HUCCICIOBAHUH,

OUOHANBHBIX Yy3JIaxX WH-

(hOKOMMYHUKAITHOHHBIX

CHCTEM.
NVYK-1.2. Onpenensier | 3HaTh: YMmerh: Baangern: Kommnexkr unau- | Bonpocst s
npoOenbl B HHGOpPMAIlUK, | - OCHOBHBIE XapaKTepH- | - YCTPaHATh NPOOENbl B | - METOJAMU PEIICHHS BUyalIbHBIX ycTHOTO cobece-
HEOOXOUMOM I pelie- | CTHKH CrieNUaNn3upo- | uHhopManuu, Heo0X0- | MPOOIEMHBIX CUTYAITHA 3a7aHui JUTSL | TOBaHUs: OMIIETHI
HUs TIPOOJIEMHOHN CHUTya- | BAHHOTO MPOTPAMMHOTO | JUMOW s  pEHIeHHs | MPHU MPOSKTHUPOBAHUE B BBITIOJTHEHUSI Ha
MW, W  TPOEKTUPYET | oOecredeHus; MpOOJIEMHON CHUTYyallK B | CIIENUATH3yPOBAHHOM MPAKTUUECKUX U
MPOLIECCHl TI0 UX YyCTpa- | - CTAHIAPTHBIE MPUMHUTH- | WHPOKOMMYHHUKAIIUOH- MPOrpaMMHOM oOecTe- nabopaTOPHBIX
HEHUIO BBl CIELMATU3UPOBAHHO- | HBIX CETSIX U CHCTEMaXx. YEHHH. 3aHITHAX

ro HporpamMMHOrO obec-
Ne4eHus,

OIIK-4. Cnocoben
paspabaTbiBaTh u
NPUMEHSTh  CIeIHa-
JU3UPOBAHHOE TIPO-
rpaMMHO-
MAaTEMATHYECKOE

obecrieueHue TS

HOIIK-4.1. Ilpumenser
COBpPEMEHHBIE TIPO-
TpaMMHbIE KOMIUIEKCHI U
OCHOBHBIE ITPHEMBI 00pa-
OOTKH KCIIEPUMEHTAIIb-

HBIX TAHHBIX, B TOM 4YHC-

3HaTh:

- METOJBl MPOCKTHPOBA-
mus B CAIIP Comsol
Multiphysics

YMern:

- MPUMEHSATh HUHTETPUPO-
BaHHYIO wiathopmy
Comsol  mnst Momenupo-

BAaHUS U IIPOBEPKHU JKCIIE-
PUMEHTAJIbHBIX HCCIIENO-
BaHUM.

Baagern:

- HaBbIKaMHU pa60TBI B
CAIIP Comsol
Multiphysics

Kommnexkt unau- | Bonpocst s
BUJIyaJIbHBIX yCcTHOTO cobece-
3aTaHHHI IUIA | OBaHUs: OMIIETHI

BBINOJIHEHUST Ha
MPaKTHYECKUX |
71a00paTOPHBIX
3aHATHUAX




MIPOBEJICHUST  HCCe-
JIOBaHUM U peLIeHUs
TIPOEKTHO-
KOHCTPYKTOPCKUX H
Hay9IHO-
HCCIIEIOBATEIBCKUX
3a1a4

JIe C MCIOJIb30BaHUEM
CTaHOapTHOTO IPO-
TpaMMHOTO o0ecIieueHus,
MaKETOB IPOTpPaMM 00-
IIETO ¥ CIICHUaIbHOTO

Ha3HAUYCHUSL.

HNOIIK-4.2. Hc- | 3narb: YMerh: Buagern: Komnnext naan- | Bompocst IS
MOJIE3yeT BO3MOXHOCTH | - BO3MOXHOCTH BBIYHC- | - CO3JaBaThb MPOEKTHl B | - METOOUKOW CO3JaHHUA | BHIYATbHBIX ycTHOTO cobece-
BBIYMCIUTENILHON TEXHU- | JIUTENbHOM TEXHUKHU MJISl | CUCTEMaxX aBTOMATH3UPO- | MPOEKTOB C MCIOJB30Ba- | 3aJaHui IUISL | TOBaHMS: OMIIETHI
KM ¥  TOpPOrPaMMHOTO | PEUICHUS TIOCTABJICHHBIX | BAHHOTO  IPOCKTUPOBA- | HHEM HMHTCTPUPOBAHHOW | BBHIMOJNHCHHS Ha
obecrieueHust s aBTO- | 3aJay B 00JacTH Teje- | HHUS. wiatgopmer COMSOl  y1s1 | mpakTHYECKUX U
MaTU3UPOBAHHOTO pellle- | KOMMYHHUKAIIHA. MoJenupoBaHus (hu3nde- | 1a00pPaTOPHBIX
HUs TIPOEKTHBIX 3aj1ad B CKHUX MPOLIECCOB | 3aHATHUAX
007acTH  TEIICKOMMYHHU- YCTPOKCTB.
Kaluii.
HOIIK-4.3. TIlpumensier | 3HaTh: YMmerh: Baaagern: Kommnexr naau- | Bonpocst s
METOIBl KOMITBIOTEPHOTO | - METONBl KOMIBIOTEPHO- | - TNPUMEHSTH METOHNBI | - METOIUKOW MaTeMaTH- | BHIYaJIbHBIX yCcTHOTO cobece-
MOJICIIMPOBAHMS B MICCIIE- | TO MOICIHPOBAHUS JJIEK- | KOMITBIOTEPHOTO MOJETH- | YECKOTO MOJCITUPOBAHUS | 3aJaHUi JJIsL | TOBaHHMS: OMIIETHI

JIOBAaTEIbCKUX U DKCILTY-
aTallMOHHBIX 3aJadax B
obmact MHPOKOMMYHH-
Kal[IOHHBIX TEXHOJIOTHH.

TPOANHAMHYECKUX
CTPYKTYp B HHTETPUPO-
BaHHOM cpene pas3padoT-
KH.

poBaHMA B 3agadax B 00-
JacTH  MH()OKOMMYHHKa-
IIMOHHBIX TEXHOJIOTHH

B CHCTEMax aBTOMAaTH3H-
POBaHHOTO  IIPOEKTHPO-
BaHMS.

BBINIOJIHEHUS Ha
MPaKTHYSCKUX |
nabopaTOPHBIX
3aHATHAX




4. CTPYKTYPA U COAEP’)KAHUE ANCLIUTTJIMHBI

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. KonrakTHas pabdora: 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) (koHCcynbTanus, 3ammra) - -
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU IO TUCIUTUIHE 3 3
KOHTaKTHas paboTa Ha mpomexkyTouHoM 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 TOCOOU, MOATOTOBKA K Ja00PaTOPHBIM U MPAKTUYECKUM
3aHATHUAM)
ITonroroBka K sk3amMeHy (KOHTPOJIb) 27 27




4.2. Conepxanue JMCHMILIMHBI, CTPYKTYPHUPOBaHHOE 110 TeMaM

Tabnuna 4 — CoxeprkaHue AUCUUILTUHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

Ilnanupyembie Buasbl yue6Hoii padoThl
(KOHTPOJIHpYeMbIE) KonrakrHas padora ® m HanmenoBaHnue
Pe3yIbTaThI © . % E . HCIIOJIb3yeMbIX HaumenoBanue
5} E 5 =
: & & Z2s8 |5 @ AKTHBHBIX U a3padoTaHHOIO
0CBOCHMSL: HaumeHoBaHHE Pa31eioB, TeM 5 g = g7 g 7 Bujx CPC pasp
kox YK; OIIK; IIK = S = = g R HHTEPAKTUBHBIX DJIEKTPOHHOI0 Kypca
1 MHIUKATOPHI J10- E § é £ & g s 6 00pa3zoBaTeIbHBIX (TpyI0EMKOCTh B Yacax)
CTHKEHHST KOMIIe- é - s = z l§ = TEXHOJIOTHif
TeH Ui = =7 |0 &
1 CEMECTP
Pa3nen 1 MopaenupoBanue ¢ ucnonb3oBanuem CAIIP ycTpolicTB Tene- Koncnekr nekiuii B
KOMMYHUKAI[MOHHBIX CHCTEM 9JIEKTPOHHOM BHJIE
Tema 1.1 Oco6ennoctu CAIIP HoMroToBKa K IIpesenTanuu ¢ UCHOJb-
COMSOL Multiphysics. neKH o 30BaHUEM PA3IUIHBIX
10 20 [6 lul] [6.1.2] BCIIOMOTATEIbHBIX
L Ll . . L . . Ll : K K
[6.2.2],[6.3.1], EI;;T:;TJSOZB% HI&I)HF(;BLIX
[6.3.2], [6.3.3] POB, LH1OP
MIPOEKTOPOB U T.II.
IpakTnyeckoe 3ansaTue 1. Oco- ITonroToBka k
YK-1 nuckyccus (o0cyxaeHue
o6ennoctu CAITP COMSOL 113, BemosHEHIE Hucky (06eyx
NYK-1.1. " ) pe3yIbTAaTOB, OJTYICH-
Multiphysics. JIOMAIITHETO 3a-
NYK-1.2. 1,0 anms [6.1.1] HBIX B Pe3yJIbTATE BHI-
?6 1.2] [6 2 2’] MTOJTHEHWUS JTA00PaTOPHOU
OIIK-4 [6.3.3], e paboThl ).
HOIIK-4.1. —
HOIIK-4.2. IToaroroBka k TpesenTani ¢ nerous-
HOIIK-4.3 Tema 1.2. Moayns AC/DC. Bos- eKLISIM 30BaHUEM Pa3INYHBIX
e MOXHOCTH M 0O0JIaCTH IpPUMEHE- 20 30 [6 lul] [6.1.2] BCIIOMOTaTEIbHBIX
HHS ' ' [6.2.2], [6.3.1]’ CpEJICTB: JOCKH, KHUT,
[6.3.2], [6.3.3]’ KOMIIBIOTEPOB, H(POBBIX
TR IIPOEKTOPOB H T.IN.
IoxaroroBka k uckyccus (o0cykaeHue
IIpakTnyeckoe 3ansitue 2. Mo- oAroTo Huckyccus (obeyicne
13, BEIIONTHEHHE | PE3yNBTATOB, TOTYUYCH-
JISIAPOBAHUE C HCIIOJE30BaHHEM 3,0
JIOMAIITHETO 3a- HBIX B Pe3yJIbTATE BbI-
npoektoB Moyt AC/DC. N
nanus [6.1.1], TIOJIHEHHMS1 JTaOOpaTOpHOM




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

CTHKCHHSI KOMIIe-
TeHIUH

Buabl yue6Hoi padoThl

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
IIpakTuyeckoe 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 pasueny 6,0 - 10,0 10,0

YK-1
NyK-1.1.

Pasnen 2. Monenmuposanue ¢ ucnosinp3zoBanuem CAIIP ontuuecknx

YCTPOMICTB

Koncnekr nexkuuii B
9JIEKTPOHHOM BHJIE
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ILnanupyemsle
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl
OCBOCHHS:
ko YK; OIIK; IIK
U HHIUKATOPBI 10-

CTHKCHHSI KOMIIe-

TeHIUH
NYK-1.2.

OIIK-4

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

Buabl yue6Hoi padoThl

KonrakrTHas padora ® HanmenoBaHnue
© ® % = o HCIIOJIb3yeMBbIX HaumenoBanue
9 2 @ S =
s < 28 |52 €S AKTHBHBIX U a3pabdoTaHHOTO
HaunmeHnoBaHue pa3jeiioB, TeM 0 g5 g5 |8 X 7 Bun CPC pasp
= S = sE | 550 HHTEPAKTUBHBIX DJIEKTPOHHOTO Kypca
==
E § g £ g § s 6 00pa3oBaTeIbHBIX (TpymoeMKoCTh B Hacax)
= N
= S s s = = \§ ~ TeXHOJIOTHii
= =7 |o=a
IoaroToBKa K [Ipe3enTanuu ¢ UCHoJb-
eKILSIM 30BaHUEM Pa3IIMIHBIX
Tema 2.1. Monyns «I'eomerpuue- 20 20 6 1H1] [6.1.2] BCIIOMOTaTENIbHBIX
CKas OIITHKA» ! ' [6I2.2]’ [6.3I 1]’ CPEICTB: JOCKHU, KHHT,
[6I3.2]’ [6.3I3], KOMIBIOTEPOB, H(YPOBBIX
e MIPOEKTOPOB M T.II.
TTonroroska k
IIpakTnyeckoe 3aHsiTHE 5. 13, BeIMOTHEHUE
Juckyccus (o0cyxeHue
MonenupoBaHue € HCIHOJIb30BaA- JIOMAIIIHET o 3a-
4,0 BBIMOJIHCHUS HHAUBUIY-
HHEM NPOEKTOB Monyis «l'eomer- nanus [6.1.1], ATTBHOTO 3a/1aHNA);
pHYECcKasi OITHKA [6.1.2], [6.2.2], A ’
[6.3.3]
IMoaroTosKa K [Ipe3enTanuu ¢ uCHoJib-
30BaHHEM Pa3IHYHBIX
Tema 2.2. Co3maHue 00OBEKTOB U JIEKLIHUSAM BCHOMOFale:JILHBIX
JOCTYIl K HX OTKPBITHIM CBOW- 3,0 4,0 [6.1.1], [6.1.2], CDENICTE: TOCKIL. KHHE
CcTBaM. YKa3areiu Ha OOBEeKThI. [6.2.2], [6.3.1], PEACTE: 1 ’ ’
[6.3.2]. [6.3.3] KOMIBIOTEPOB, MH(YPOBBIX
e MIPOEKTOPOB U T.II.
TToxroroska k
IIpakTnyeckoe 3ausiTue 6. I13, BHIMOIHEHNE
MoenupoBaHue C HCIOJIb30Ba- JOMAIITHETO 3a- Huckyccus (06eysxnenne
50 BBIMOJIHEHUSI HHAUBUIY-
HHeM InpoekToB Moayias «Boil- nanusg [6.1.1], ATBHOTO 3a7aHHA);
HOBas OIITHKAa. [6.1.2], [6.2.2], ’
[6.3.3]
IloaroroBka k
T13, BeinosiHEHTE
Juckyccus (o6cyxaeHne
IIpakTnyeckoe 3ansiTue 7. JIOMAILIHETO 3a-
N 3,0 BBIMOJIHEHHSI HHAUBUIY-
PyOeskHbII KOHTPOIIb. nanus [6.1.1], .
[6.1.2], [6.2.2], ANBHOTO 33JJaHMsA);
[6.3.3]
CamocrosiTesbHasi paboTa no 9,0
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Ilnanupyembie Buabl yue6Hoi padoThl
(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa = = HaumeHnoBanue
pe3yabTarThl I g o E E o HCHOJb3yEMbIX HaumenoBanmue
. ~ 2 g & | R 38
OCBOEHHS: Hanmerosanue payiesios, Tem g E s é g S EF Bux CPC AKTHBHBIX H pa3padoTaHHOTO
kox YK; OIIK; 1K = S = > ;’ ) HHTEPAKTUBHBIX DJIEKTPOHHOT0 Kypca
W HHIAKATOPHI J10- E § é g = § 8 6 o0pa3oBaTe/ibHBIX (TpynoeMKOoCTh B Hacax)
CTHIKCHHSI KOMIIe- = S5 s = z \§ = TEXHOJIOTHii
TeHImit = = ? |0 a
OCBOEHHIO 2 pa3jena:
Hroro no 2 pa3neay 5,0 - 12,0 9,0
KoHcnekT nexmuii B
Paspen 3. Metoasl MaTeMaTHYECKOTO MOJEIUPOBAHUS
AJIEKTPOHHOM BHJIE
IIpeseHTanuu ¢ KCIOJIb-
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], KOMIBIOTEPOB, IH(POBBIX
[6.3.2], [6.3.3] POB, HHQP
MIPOEKTOPOB U T.II.
IloaroToBka K
113, BeinonHEHUE
VK-1 IIpakTuyeckoe 3ansaTue 8. 40 JIOMaUIHETOo 3a- Huckyccus,
NYK-11 JMCKpeTU3a{MOHHBIE METOBI. ' nmaaug [6.1.1], «MO3TOBOH HITYPM».
o 6.1.2],[6.2.2]
NyK-1.2. [ ' '
[6.3.3]
IIpe3enranum ¢ UCTIOJb-
OIIK-4 Tonroroska k SOI;aHI/ICMl;aBHI/I‘{HHX
H1OIIK-4.1. JIEKIIASIM
Tema 3.2. OcoOEHHOCTH JEKOM- 1L BCIOMOTATEIbHBIX
VOITIK-4.2. MMa3UIIMOHHBIX METOL0B 2,0 2,0 [6.1.1], [6.1.2], CpEJICTB: JOCKH, KHHI'
VIOTIK-4.3. ’ o [6.2.2], [6.3.1], KI(;MZIL'[LIO.TS OB , ud (;BBIX
[6.3.2], [6.3.3] POB, LH1OP
MIPOSKTOPOB U T.II.
TToxroroska k
T13, BeinoHEHIE
IMpakTuyeckoe 3ansaTue 9. Oco- Juckyccus (o6cyxaenne
JIOMAIITHETO 3a-
OEHHOCTH JIEKOMITa3UIIHOHHBIX 50 samms [6.1.1] BBITTOJTHEHUS WHANBUIY-
METOJIOB Ao o AIBHOTO 33J]aHNA);
A [6.1.2], [6.2.2], AAHHA);
[6.3.3]
IloaroToBka K IIpe3enTanum ¢ HCIOJIb-
Tema 3.3. MeToa 4aCTUYHBIX 00- A p !
nacreil 2,0 1,0 JIEKIUAM 30BaHHEM Pa3THYHBIX
' [6.1.1], [6.1.2], BCIIOMOT'aTEIbHBIX

12



ILnanupyemsle Buabl yueOHoii padoTsl
(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 (o0cyxeHme
[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
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5. TEKYIIMU KOHTPOJIb YCIIEBAEMOCTU U ITPOMEXYTOYHASI ATTECTA-

MM 110 U'TOI'AM OCBOEHMA JUCLIUITJIMHBI.

JUig oCylIecTBIEHHs TEKYLIEro KOHTPOJIS 3HAHUM OOy4yarolmuxcs HCIOJIb3YIOTCS 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 1nokasarenaeii 1 KpUTEPUEB KOHTPOJIS YCIEBAEMOCTH, ONMCAHNE IIKaJI OLICHU-
BaHU NP TEKYILLEM KOHTPOJIE (KOHTPOJIbHBIE HEJIeJIN) IPUBEIEHO B TabnuLe 5.

Tabnuua 5 — Onucanue nokasaresnel U KpUTEpPUEB KOHTPOJISL YCIIEBAEMOCTH, ONIMCAHUE LKAl
OLICHMBAHMUSI ITPU TEKYIIEM KOHTPOJIE (KOHTPOJIbHBIE HENIEIH)

M kanxa 1,2 cemecTpbl
9K3aMeH
OllCHUBaHHUS
40<R<=50 OTin4yHO
30<R<=40 Xopor1iio cIaH
20<R<=30 Y 10BAETBOPUTETHHO
0<R<=20 HeynosnersopurensHo HE CIIaH

[Ipy IpOMEKYyTOYHOM KOHTPOJIE YCIEBAEMOCTb CTYJECHTOB OLIEHUBAETCA II0 YETHIPEX-
OaJUIBHOM CHUCTEME: «OTIMUHOY, «XOPOLIO», KYAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEILHOY.
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Ta6JII/IHa 6 — KpI/ITepI/II/I OLICHUBAaHUs pE3yJibTaTa 06y‘leHI/IH 10 JUCHUINIIMHE M IIKaJIa OOCHWBaHUA

Koa 1 HauMeHoBa-
HHE KOMIETeHIMH

Kpurtepnu oneHnBaHus pe3yibTaTOB 00y4eHHS

Ko m HanMeHOBaHNEe HHINKA
TOpa JOCTHKEHHsI KOMIETEeH
137071

Onenka
«HEeYJA0BJIETBOPUTEIbHOY
/ «HE 3a4TEHO»
0-59%

OT max PeUTUHIOBOM
OIIEHKU KOHTPOJIS

Ouenka
«YHAOBJIETBOPUTEJIbHO» /
«3aYTCHO»
60-74%

OT max PeUTUHIOBOU
OLICHKH KOHTPOJISI

Orenka
«xopormo» /
«3aYTECHO»
75-89%

OT max peUTUHrOBOH
OLICHKH KOHTPOJISI

Orenka
«OTJIHYHO /
«3a4TEHO»
90-100%

OT max peUTUHIOBOH
OIIEHKH KOHTPOJIS

YK-1. Cnocoben
OCYIIECTBJIATL KPUTH-
YECKUI aHaJIu3 Ipo-
OJIEMHBIX CHTYaIHH
Ha OCHOBE CHCTEMHO-
r'o 10JX0/1a, BEIpada-
ThIBaTh CTPATETUIO
HEeUCTBUI

NVYK-1.1. Aranmmsupyer mpo-
OJIEMHYIO CHUTYalMI0 KaK CH-
CTEMY, BBISBIASA €€ COCTaBIIs-
IOIIHE U CBSI3H MEXTy HUMH.

He 3naer:
- OCHOBBI MPOCKTUPOBAHHUS
(GYHKIIMOHATIBHBIX  Y3JI0B

WH()OKOMMYHHKAIIMOHHBIX
CHCTEM C HCITOIL30BaHHEM
CICIUATA3UPOBAHHOTO
MIPOrpaMMHOro obecrieye-
HUS,

- METOJbI U CPEACTBA MO-
JICTUPOBAHUSL  TIPOLIECCOB,
MPOUCXOMAIUX B (PyHK-
UOHATBHBIX y371aX UH(O-
KOMMYHUKAIIMOHHBIX  CH-
CTEM.

He ymeer:

- OCYIIECTBIATh MOUCK H
aHaJIU3 KPUTHYECKUX CH-
Tyaluii B HH()OKOMMYHHU-
KallMOHHBIX CETIX U CH-
cTeMax;

- BBUIBISITH  CYIIHOCTh
MpoOJIEMHO# CUTyalnuu u
HAXOJUTh MyTH €€ pelle-
HUSL TyTeM MOJENIbHBIX
HCCJICIOBaHUMT;

He Bnagneer:

- HaBBIKAMH HCIIOJb30Ba-
HUS BCTPOEHHBIX 0a3 JaH-
HBIX;

[1n0x0 3Haer:

- OCHOBBI TPOEKTHUPOBA-
HHS (bYHKIIMOHATIBHBIX
y3JI0B  MH(POKOMMYHHUKa-
ITUOHHBIX CHUCTEM C HC-
MOJIb30BAHUEM CIICIIHAU-
3UPOBAHHOIO MPOTPaMM-
HOTO o0ecriede-Hus;

- METOJbl U CPEACTBAa MO-
JIeTMpOBaHUs MPOLECCOB,
MPOUCXOIAMUX B (YHK-
UOHABHBIX y37ax HH(O-
KOMMYHHUKAlMOHHBIX CH-
CTEeM.

[Tnoxo ymeer:

- OCYIIECTBIATh TOUCK H
aHallu3 KPUTHUYECKUX CH-
Tyauuii B MHQOKOMMYHHU-
KAallUOHHBIX CETSIX M CH-
cTemax;

- BBIBISITH  CYLIHOCTh
MPOOJIEMHOM CHTyallul |
HaxXOJUTh IyTH €€ pellie-
HUSL TyTeM MOJEJbHBIX
HCCJICIOBAaHUI;

IInoxo Bnazgeer:

- HaBBIKaAMHM HCIIOJIB30Ba-
HUSI BCTPOEHHBIX 0a3 1aH-
HBIX;

3Haer:

- OCHOBBI TMPOCKTUPOBAHUA
y3JI0B

(bYHKIIMOHAIBHBIX
MH()OKOMMYHHKAITUOHHBIX

CUCTEM C HCIIOJIB30BaHUCM
CIICHHUAJIU3UPOBAHHOTO IIPO-

IPaMMHOTO O0eCTIeueHusl;

- METOZBI U CPEACTBa MOJC-
TIPOIIECCOB,
MPOUCXOIAMUX B (PYHKIH-
OHAJIBHBIX y3JIaX UH(POKOM-

JIMPpOBaHUA

MYHUKAITHOHHBIX CUCTEM.
Vmeer:

- OCYIIECTBJIATh IOUCK H
aHaJIM3 KPUTHYECKUX CHUTY-
aiii B MH(MOKOMMYHHKA-
LIMOHHBIX CEeTSIX M CHCTe-

Max;

- BBISIBIIITH CYIIHOCTH IIPO-
OIleMHOH CHTyalliul W HaXo-
UTH TYTH €€ PEIICHUs ITy-
TEM MOJIEIbHBIX HCCIEIO-

BaHUI;
Bnaneer:

- HaBbIKAMH HCIIOJIb30BaHUA

BCTPOCHHBIX 0a3 NaHHBIX;

- CHenHaNIn3UPOBAHHBIMHU
MPOTPAMMHBIMHU CPEJCTBAMHU
JUIS  MOJEIUPOBAHMUSA TPO-

OTINYHO 3HACT:

- OCHOBBI  IPOEKTUPOBAHUS
(YHKIMOHAJIBHBIX y3JIOB HH-
(hOKOMMYHHUKAIIMOHHBIX cu-
CTEM C HCHOJIb30BaHUEM CIIe-
HaJIM3UPOBAHHOTO npo-
rPaMMHOI0 00eCIICUCHHUS;

- METOIBl M CpEeACTBa MOje-
JMPOBAHUS TPOLECCOB, MPOHC-
XOAAMHUX B (PYHKIH-OHAIBHBIX
y3max HHPOKOM-
MYHHUKAIMOHHBIX CHCTEM.
OTiMYHO yMeEeT:

- OCYIIECTBJISITh IMOUCK W aHa-
JIM3 KPUTHUYECKUX CUTY-alllii B
MH()OKOMMYHHKa-IIMOHHBIX
CeTsIX U CUCTe-Max;

- BBIBJSTH CYLIHOCTh IPO-
OneMHOH cHTyalMd W Haxo-
JUTh IYTH €€ PEeIICHUs Iy-TeM
MOJIENIBHBIX ~ HCCIIe/10-BaHHH;

OTIM4HO BNIAJIEET:

- HaBBIKAMU HCIIOJIb30BaHUS
BCTPOCHHBIX 0a3 TaHHBIX;

- CHEUUAJIU3UPOBAHHBIMU IIPO-
TPaMMHBIMU  CPEICTBAMM LISl
MOJIEJIMPOBaHUs IPO-LIECCOB B
MH(POKOMMYHHKA-IINOHHBIX
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- CIeLHAIN3HPOBAHHBIMH
POrPaMMHBIMH cpen-
CTBAaMHU [UIl MOJEIHpPOBa-
HUS TIpoleccoB B wH(oO-

- CIeLHAIN3HPOBAHHBIMU
IPOrPaMMHBIMH cpen-
CTBaMH JJII MOJEIHpPOBa-
HHUS TIporieccoB B HH(O-

IIECCOB B MH(POKOMMYHHUKA-
IHOHHBIX CETAX U CUCTEMAX.

CCTAX U CHCTECMax.

KOMMYHHUKAIIMOHHBIX ~ Ce- | KOMMYHUKAI[MOHHBIX  Ce-
TAX U CUCTEMAaX. TAX U CUCTEMAX.
NVYK-1.2. Onpegenser mnpo- | He 3naer: [Inoxo 3Haert: 3Haert: OTIMYHO 3HAET:
Ocnbpl B MH(POpPMANUHU, HEOO- | - OCHOBHBIC XapaKTepPH- | - OCHOBHBIC XapaKTEepPH- | - OCHOBHBIC XapaKTCPUCTH- | - OCHOBHBIC XapaKTCPUCTHKU

XOJUMOM [UIsi peleHusi mpo-
OJIEMHOHN CHTyalllM, ¥ TPOEK-
THPYeT TIPOIEecCHl MO0 HX
YCTpPaHEHHIO

CTHKH CICIHATU3HPOBAH-
HOTO IIPOrpaMMHOro obec-
TICUCHIS;

- CTaHAapTHBIE NPUMHUTH-
BBl CIICHUAIN3HPOBAHHOTO
OpOrpaMMHOTO  obecrede-
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.

CTHK{ CHELHATN3HPOBaH-
HOTO MPOrPaMMHOTO
obecrieueHus;

- CTaHAApPTHBIC TPHUMHTHU-
BBl CIICIIHATI3UPOBAHHOTO
MPOTpaMMHOTO obecriede-
HUS;

[Tnoxo ymeer:

- yCTpaHiATh MpoOensl B
HHpOpPMALIUY, HEOOXO0IH-
MOH JJI pElIeHus Ipo-
OeMHOM CUTyalluH B UH-
(HOKOMMYHHUKAITUOHHBIX
CeTSIX U CUCTEMAaX.

[Inoxo Bnazeer:

- MeTOJaMH  peIIeHHS
MPOOJEMHBIX  CHTYAIUi
NPpH TPOCKTHPOBAaHUE B
CHETHATH3UPOBAHHOM
MpOrpaMMHOM  ofecreye-
HUH.

KA  CIENHAIN3UPOBAHHOTO
NporpaMMHOro  obecrieue-
HUS;

- CTaHJapTHHIE NPHMUTHBEI
CHELUATN3UPOBAHHOTO TIPO-
rpaMMHOTO oOecTieueHHsT;
Ywmeer:

- YCTpaHSTH MpoOeINsl B HH-
dbopmanmu, HEOOXOIUMOMH
JUId peleHus MpoOIeMHOM
CUTyaluu B MH()OKOMMYHH-
Kal[IOHHBIX CETSIX M CHUCTe-
Max.

Bnageer:
- METOIaMH pEIICHUS IIpO-
OlEMHBIX ~CHTyalMd TMpH

MNPOCKTUPOBAHUC B cClielua-
JIM3UPOBAHHOM  IIPOI'paMM-
HOM 00€CIIEUEeHHH.

CMICIMATM3UPOBAHHOTO  TPO-
IPaMMHOTO 00eCTICUCHHS;

- CTaHIAapTHbIC IPUMHTUBBI
CIICIIMATIM3UPOBAHHOTO  TIPO-

IrpaMMHOTO 066CH6‘I€HI/I$I;

OTnu4yHO yMmeeT:

- ycTpaHsaTh OpOOENbl B HH-
(dopmaru, HEOOXOOMMOM s
pemieHust MpoOJIeMHOIl curya-
U B MHGPOKOMMYHHUKAI[HOH-
HBEIX CETSX U CUCTEMAX.

OTINYHO BJIAJIEET:

- METOJaMHu peUIeHMs IIpo-
OJIEMHBIX CUTYaIUH IpU MPOCK-
TUPOBAHHE B CIELMAIU3UPO-
BaHHOM MNPOTpaMMHOM obecre-

YCHHUMU.

OIIK-4. Criocoben
paspabatbIBaTh U
HpI/IMeHHTL crenua-
JIM3UPOBAHHOE TIPO-
rpaMMHO-
MaTeMaTHIeCKOe
obecrieueHue st
MPOBEJICHUSI UCCIIe-
JIOBAHWI ¥ PEIICHHs
MPOEKTHO-

NOIIK-4.1. IIpumenset
COBpPEMEHHBIE ITPOTPAaMMHBIE
KOMIIJIEKCBI U OCHOBHBIC ITPpU-
€MBI 00pabOTKH IKCIIEPUMEH-
TAJIBHBIX JIaHHBIX, B TOM YHC-
JIe C MCIOJIb30BaHUEM CTaH-
JapTHOTO IPOTPAMMHOTO
obecrieueHws1, MaKeToB Mpo-
rpamMM OOIIEro U CIeHab-
HOTO HAa3HAYCHUSL.

He 3naer:

- METoIbl IMPOEKTHPOBa-
Huss B CAIIP Comsol
Multiphysics

He ymeer:

- INPUMEHATb HHTErpHpO-
BaHHYIO wiaThopmy

Comsol mns MonenupoBa-
HHUS U TPOBEPKH JKCIEPH-
MEHTAIBHBIX  HCCJIEA0Ba-

IInoxo 3Haer:

- METOJbl TMPOEKTHPOBa-
aus B CAIIP Comsol
Multiphysics

IInoxo ymeer:

- TPUMCHATH WHTETPUPO-
BaHHYIO mwiathopmy
Comsol mis momemupo-
BaHUS U IPOBEPKHU IKCIIe-
PUMEHTAIBHBIX  HCCIIE0-

3Haer:

- METOJBI ITPOEKTUPOBA-HUS
B CAIIP Comsol
Multiphysics

VYMmeer:

- TPUMEHATH HWHTETPUPO-

BaHHy!0 mardpopmy Comsol
JUISL MOJICTUPOBAHUS U TIPO-
BEPKH OSKCHEPHUMEHTAIBHBIX
HCCJIEIOBAHUM.

OTINYHO 3HAET:

- MCTOJbI TMPOCKTUPOBAHUA B

CAITP Comsol

OTnu4HO yMeerT:

Multiphysics

- IPUMEHSATh UHTETPUPOBAHHYIO
miatpopmy Comsol s moze-
JMPOBaHUS U TPOBEPKU JKCIIe-
PUMEHTAIBHBIX HCCIIEIOBAaHUH.

16




KOHCTPYKTOPCKUX U
HAYYIHO-
HCCIIEIOBATEIIBCKIX
3amad

HUMN. BaHUH. Bnageer: OTINYHO BJIAJIEET:
He Bmageer: [Tnoxo Bmanmeert: - HaBelkKamMH paboThl B | - HaBBIKamu paboTel B CAIIP
- HaBelkKaMH paboTel B | - HaBeikamu pabotsr B | CAIIP Comsol Multiphysics | Comsol Multiphysics
CAIIP Comsol | CAITP Comsol
Multiphysics Multiphysics
NOIIK-4.2. Ucnonesyer | He 3Haer: [Toxo 3HaerT: 3HaerT: OTIU9HO 3HAET:

BO3MOXXHOCTHU BBbIYUCJIIUTCIIb-
HON TEXHUKU U porpaMMHO-

- BO3MOX>XXHOCTHU BBIYHCJIH-
TEILHOM TEXHUKH s pe-

- BOBMOXHOCTH BBIYHCJIH-
TCILHON TEXHUKHU IJIS pe-

- BO3MOXHOCTH BBIYUCIIN-
TCIbHON TEXHHUKHU JJIsI pe-

- BO3MO>XHOCTH BBIYHCIIHUTCIIb-
HOM TEXHHUKHU IS peuIiCHus 1Mo~

ro obecredyeHus Uil aBTOMa- | IICHHWS IIOCTABJICHHBIX 3a- | IHICHHA MIOCTABJICHHBIX | LICHUS MOCTABJICHHBIX 337a4 | CTaBJICHHBIX 3a/7a4 B 00JacTH
TU3UPOBAHHOTO peuieHus | na4 B OOJacTH TEJNEKOM- | 3agad B o0JlacTH Tejie- | B OOJIACTH TENEKOMMYHHKa- | TEJICKOMMYHHUKAIHUH.
MPOEKTHBIX 33/1a4 B 00JIACTH | MYHHKALUH. KOMMYHUKaIUH. 12078 OTaM4YHO yMeeT:
TEJIEKOMMYHHUKALHUH. He ymeer: He ymeer: Ymeer: - co31aBaTh MPOEKTHI B CUCTE-
- co3maBaTh TIPOCKTHI B | - CO3JaBaTh IIPOEKTHI B | - CO3/aBaTh HMPOEKTHl B CH- | Max ABTOMATHU3HPOBAHHOTO
cHCTeMaxX aBTOMATH3HPO- | CHCTEMax aBTOMAaTHU3UPO- | CTEMax aBTOMATH3HPOBAaH- | MPOEKTHPOBAHMS.
BaHHOTO MPOCKTUPOBAHMA. | BAHHOTO IPOCKTUPOBAHMS. | HOTO MPOSKTHPOBAHUS. OTtnu4HO Biajeer:
He Bimageer: He Bimageer: Bnageer: - METOAMKOW CO3JAaHMs INPOEK-
- METOOWKOH CO3JaHus | - METOAMKOM CO3MaHMs | - METOJAWKOM CO3laHMS MPO- | TOB C HCIIOJB30BAHHEM HHTeE-
IIPOCKTOB C HWCIOJNb30Ba- | MPOCKTOB C MCIOJB30Ba- | €KTOB C HCIIOJIB30BAHHEM | TPUPOBAHHOMN iaT(opmsl
HUEM  WHTETPUPOBAHHOW | HUEM  WHTErPHUPOBAHHOW | MHTETPUPOBAHHOM mwiat- | Comsol s MOJEeNMPOBaHMS
miatdopmel Comsol st | miarpopmer Comsol st | dopmer Comsol  mist Mmoae- | puznueckux MIPOLIECCOB
MOJICIMPOBaHKsl  (HU3MYe- | MOJEIUpOBaHKUS (U3UUE- | JIUPOBAHUSA (U3MUECKHUX | YCTPOWCTB.
CKHUX MPOLIECCOB | CKUX MIPOLIECCOB | MPOILIECCOB YCTPOMCTB.
YCTPOWCTB. YCTPOMCTB.
NOIIK-4.3. Tlpumensier | He 3HaeT: [1noxo 3Haer: 3Haer: OTIMYHO 3HAET:
METO/(bl KOMITBIOTEPHOTO MO- | - METOJ(bl KOMIBIOTEPHOTO | - METO/bI KOMIIBIOTEPHOTO | - METOJAbl KOMIIBIOTEPHOTO | - METO/ABI KOMITBIOTEPHOTO MO-
JCTMPOBAaHMSI B HCCIEOBA- | MOIEIMPOBAHUS JIICKTPO- | MOJCIMPOBAHUS JJIEKTPO- | MOJCIHPOBAHMS  BIIEKTPO- | AETMPOBAHUS DIEKTPOAWHAMH-
TEJILCKUX M OKCIUTyaTallMoOH- | JUHAMUYECKUX CTPYKTYpP B | JUHAMHYECKUX CTPYKTYP B | TMHAMHYECKHX CTPYKTYp B | YECKHX CTPYKTYP B HHTETPHPO-
HBIX 337a4aXx B OOJIaCTH WMH- | MHTETPUPOBAHHOM  cpelle | MHTETPUPOBAaHHONW Cpenie | MHTErpUpPOBAaHHOU cpene | BaHHOH  cpene  pa3pabOTKH.
(OKOMMYHUKAITMOHHBIX ~TEX- | Pa3pabOTKH. pa3paboTKu. pa3paboTKu.
HOJIOTUH. He ymeer: [Tnoxo ymeer: YmMmeer: OTIMYHO yMeeT:
- IPUMEHATh METOJbI KOM- | -  TPUMEHSTh  METOIbl | - NPHUMEHSATh METOJIbl KOM- | - NPUMEHSTh METOJbl KOMIIbIO-
NBIOTEPHOTO MOJICIMPOBA- | KOMIIBIOTEPHOTO MOJIENH- | MBIOTEPHOTO  MOJICIUPOBA- | TEPHOTO MOJEIUPOBAHUS B 3a-

HHMS B 3a7a4yax B 00OJlacTh
UH(POKOMMYHHKAIIHOHHBIX
TEXHOJIOTUH.

He Bnaneer:

- METOJIMKOM MaTeMaTHue-
CKOI'O MOJEIMPOBaHUS B
CUCTEMaX aBTOMAaTU3UPO-
BAHHOT'O IPOEKTUPOBAHUSL.

poBaHUS B 3ajadax B 00-
JacTd  MH(GOKOMMYHHKa-
OUOHHBIX TEXHOJOT M.
IInoxo Bnazpeer:

- METOJMKOM MaTeMaTHde-
CKOTO MOJICIMPOBAaHUS B
cucTeMax aBTOMAaTH3HPO-
BAaHHOT'O IPOEKTHPOBAHHSI.

HHS B 3ajadaXx B 00JIacTH
HHPOKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH.

Bnaneer:

- METOAMKOM MaTeMarhde-
CKOTO MOJICIIUPOBAHHUSA B
cUCTeMaX  aBTOMATH3HPO-
BaHHOTO IPOCKTUPOBAHUSL.

Jayax B 00JacTH MH(POKOMMY-
HHUKAIMOHHBIX TEXHOJIOTH.

OTIMYHO BIAJEET:

- METOJMKOH MaTeMaTH4YECKOro
MOJENMPOBaHUs B CHCTEMax
ABTOMAaTU3UPOBAHHOTO  IPOEK-
TUPOBAHUSL.
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Tabnuna 7 — Kputepuu olieHuBaHuUs

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«S»
(oTIMYHO)

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

Cpennuii ypoBeHb
«»
(xopor10)

OLICHKY «XO0poIo» 3aCIyKHBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO
OCBOUBIIHM 3HaHus, YMCHHUA, KOMICTCHINN 1 TeopeTI/I‘leCKI/Iﬁ MaTcpu-
all, y‘-I€6HBI€ 3agaHusg HC OIUCHCHBI MAaKCHMMAJIbHBIM YHCJIOM 6ann013, B
OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKHUE HABBIKH.

IToporosslii ypo-
BeHb «3» (ynoBie-

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

TBOPUTEJIHHO)
OHHU OIICHEHBI YUCIOM OaJIJIOB OJIM3KUM K MHHHMAaJIbHOMY, HEKOTOpbIC
NPAaKTUYCCKHE HABBIKUA HE CHOPMHUPOBAHBI.
MUHMMaNBHBI | OIICHKY «HEYI0BJIeTBOPHTEIbHO» 3aCIIy)KUBACT CTYIEHT, HE OCBOMB-
YPOBEHb «2» (He- | MM 3HAaHUS, YMEHUS, KOMIETCHIIMHM W TEOPETHYECKUH MaTepual,
yIIOBJIETBOPH- ydeOHbIe 3a7]aHusl HE BBIMOJHWI, IPAKTHYECKUE HABBIKH HE CHOPMHPO-
TEJILHO) BaHBI.

6. YHEBHO-METO/UYECKOE OBECITEYEHUE JJUCILAITIJIMHDBI

6.1. YueOHasi inTeparypa, ne4yaTHble U3aHus 0u0JIM0oTe4HOro oHga

Bbubnnoreynsrit (I)OH,Z[ YKOMIUJICKTOBAH NNCYATHBIMU U3JaHUAMHA U3 PACUCTa HE MCHCC 0,25
9K3CMILIAAPAa KaKaA0ro mus3 H3I{21HI/II>1, YKa3aHHbIX HW)KC Ha KaXJI0ro 06yqa10meroc;1 3 4yucjia JIdI,
OIHOBPEMCHHO OCBaMBAOIIUX COOTBCTCTBYIOIYIO JUCHUIIIIMHY (MOI[y.]'IL).

6.1.1. YmuoB A.E. Meroapl MaTeMaTH4eCKOro MOJAEIMpPOBaHUA: YuyeOHoe mnocolue. —
M.: MOTH, 2012. — 295 c.

6.1.2. HeranoB B.A. DnekTpoauHaMuka M pacHpOCTpaHEHUE pPaJUOBOJIH. Y4eOHHMK. B.A.
Heranos, O.B. Ocumnios, C.b. Paesckwii, I'.I1. SIposoii I'.Il. U3n. Pagmorexnuka, 2009. — 744.
6.1.3. Odunumansusiii caitt Comsol Poccus: https://www.comsol.ru/

6.2. CnpaBouHo-Oubnorpaduyeckas aureparypa

6.2.1. Typuax JI.U. OcHoBel uncnennsix Metoos JIL.U. Typuak, II.B. IlnotHukos, M.: ®U3-
MATIJIAT, 2005. - 304 c.

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

6.3. MeTonnyeckue yKazaHusi, peKOMEH/IALHM M APyrHue MaTepuaJibl K 3aHATHAM

Metoanyeckre yKa3aHus ¥ PEKOMEH/IAINH 10 TIPOBECHUIO KOHKPETHBIX BUIOB YIEOHBIX
3aHATUH MO0 JucuuIuinHe «MaTeMaTHuecKoe MOICTMPOBAHNE YCTPOICTB U CUCTEM TEIEKOMMYHHU-
Karui» HaxoasaTcs Ha Kadenpe «DTOCy.

6.3.1. Meroauueckre peKOMEHIAllMU 0 OpTraHU3allid ayJIUTOPHOH pabOThl MO JHCLU-
umHe «MaTtemMaTndeckoe MOACTHPOBAHNE YCTPOHCTB U CHCTEM TEICKOMMYHUKAITHI».

6.3.2. MeTtoauueckue peKOMEHJAIMM 0 OPraHU3allid U IUIAHMPOBAHUIO MPAKTUYECKUX
3aHATHI 10 TUCIHIUIHHE «MaTeMaTH4eckoe MOJISTMPOBAHIE YCTPOUCTB U CUCTEM TEIEKOMMYHH-
Karuii».
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6.3.3. Metoanyeckrue peKOMEHJaluH 110 OpraHU3alMy U TNIAHUPOBAHUIO CAMOCTOSITEIbHON
paboThl O TUCHMILIMHA «MaremMaTuyeckoe MOAEIMPOBAHNE YCTPOUCTB U CUCTEM TEIEKOMMYHHU-
KaLui».

7. THOOPMALIMOHHOE OBECITEYEHUE JUCLHUITJINHBI

VY4eOHbIil mporece Mo AUCHUINIMHE 00eCTeYeH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3UOH-
HOTO ¥ CBOOO/IHO pacipoCTpaHsIeMOro MporpaMMHOTO 00ECIICUeHHS, B TOM YHCIIE OTEYECTBEHHO-
ro IPOM3BOJICTBA (COCTAaB MO TUCHHMIUIMHE ompeneneH B Hactosmend PITJ] u moanexxut oOHOBIIE-
HUIO MPU HEOOXOAMMOCTH).

7.1. IlepedyeHb pecypcoB MH(OPMANHOHHO-TEJIEKOMMYHMKAIIMOHHON ceTn «WHTeEp-
HeT», He00XOAMMBIX /IJIsl OCBOCHUS TUCHMILINHBI (MOYJIs1)

1. Hayunast onekrponnas OuoOimmoreka E-LIBRARY.ru. — Pexum gocryna:
http://elibrary.ru/defaultx.asp

2. DJekTpoHHas OMONMOTeYHass cucteMa [10BODKCKOro rocynapCTBEHHOTO YHUBEP-
cuTera cepBuca [DnekTpoHHbiid pecype]. — Pexxum goctyna: http://elib.tolgas.ru./ - 3arm. ¢
JKpaHa.

3. DNEeKTPOHHO-OMOIMOTeUHasT cUcTeMa Znanium.com [DIEeKTpOHHEIN pecypc]. - Pe-
xuM fgocryna: http://znanium.com/. — 3ari. ¢ ’kpaHa.

4. OtkpbiToe  0oOpa3oBaHue [DneKTpoHHBIA pecypc]. - Pexum  gocryna:
https://openedu.ru/. - 3ara ¢ sxpana.

5. Polpred.com. O630p CMU. ITomHOTEKCTOBAsI, MHOTOOTpaciieBas 6a3za nmanHbix (bJ1)
[DnexTpoHHBIi pecypc]. - Pexxum nocrtyna: http://polpred.com/. — 3aru. ¢ skpana.

6. basbl manabIX Beepoccuiickoro MHCTHTYTa HAYYHOH M TEXHHUYECKOW MH(POpPMALUU

(BUHUTU PAH) nmo ecrecTBEHHBIM, TOYHBIM U TEXHUYECKUM HayKaMm DIJIEKTPOHHBIN pe-
cypc]. - Pexxum poctyna: http://www.viniti.ru. — 3ars. ¢ skpana.

7. YuuBepcurerckas uHpopMmalmonHas cucremMa Poccust [DnekTpoHHBIA pecypc]. -
Pesxxum nmoctyna: http://uisrussia.msu.ru/. — 3ari. ¢ sKpaHa.

7.2. IlepeyeHb NPOrPaMMHOI0 o0ecnieyeHNs] 1 HH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM
Tabnuua 8 — IlepeueHb 37EKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HanvenoBanmne | Ccblika, 10 KOTOPOIl 0CYIIECTBJISAETCSH
IbC poctyn Kk 9bC
1 KoHncynbranT http://www.studentlibrary.ru/
CTYIEHTa
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

B Tabmunie 9 ykaszaH mepedeHb MpodeCCHOHATBHBIX 0a3 JaHHBIX U MH(DOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOpPHIM oOecmeueH AOCTymn (ydajdeHHbIH AOoCTym). JlaHHBIN mepedeHb
MO/IJIEXKUT OOHOBIIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusimu OI'OC BO.

Tabnuia 9 — [lepedeHb coBpeMeHHBIX MPOo(heCcCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPaBOYHBIX CUCTEM

HaumenoBaHue npogeccuoHATBLHOI 0a3bl Hoctyn k pecypcey (YAaJeHHBIH JOCTYI ¢
Ne JAHHBIX, HHPOPMALNOHHO-CIIPABOYHOMN CH- YKa3aHHEeM CCBLIKH/I0CTYI U3 JIOKAJIBHOM
CTEeMBI CeTH YHHBEPCHUTETA)
1 2 3
1 Basa nannbix ctanaapToB u pernamentoB POC- | https://www.gost.ru/portal/gost
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CTAHJAPT

/lhome/standarts

2 Ilepeuens npodeccrnoHanbHEIX 0a3 JAHHBIX U
MH()OPMALMOHHBIX CIIPABOYHBIX CUCTEM

https://cyberpedia.su/21x47c0.html

8. ObPA3OBATEJIbHBIE PECYPCBHI JIJIX1 THBAJIMIOB 1 JIULL C OB3

B Tabmune 10 ykazan mepedeHb oOpa3oBaTeIbHBIX PECYPCOB, UMEIOMUX (POPMBI, a1anTH-
POBaHHBIC K JIMIIAM C OTPAHMYECHHBIMH BO3MOXKHOCTSIMH UX 37I0POBBS, & TAK)KE CBEJICHUS O HAJIU-
YUH CHEIHABbHBIX TEXHUYECKUX CPEICTB 00YUECHUS KOJIEKTUBHOTO M MHAUBHUIYaJIBHOTO MOJIB30-
Banus. [Ipu 3amonHeHHH TAaONHIBI MOXKET OBITh WCHOJB30BaHA WMH(OpMAIUS, pa3MeElIeHHAs B
noapazaene «JloctynmHas cpena» cnenuain3upoBanHoro pasnena caiita HI'TY «Ceenennst 06 00-
pa3oBaTeNIbHOM opranu3anun» https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — OOpa3oBarenbHbIE pecypchl Juist HHBaIUA0B 1 juil ¢ OB3

Ne Ilepeuensb 00pa3zoBaTe/bLHBIX pecyp-
COB, MPUCIIOCOOTEHHBIX /ISl HCOJIb-
30BaHMSA MHBAJMIAMHU U JULIAMH C
OB3

CaeieHHs 0 HAIMYHMH CIIENHATBHBIX TeXHUY e-
CKHX CPeACTB 00yYeHHUs KOJJIeKTUBHOIO U
HHIUBHAYATBHOIO MOJb30BAHUSA

1 9BC «KoHCYIBTaHT CTyICHTA»

03BYYKa KHHT U yBelIMUeHHe mpudra

9BC «JIaub»

CIeIMaIbHOE MOOMIIbHOE TPUIIOKEHHE - CUHTE-
3aTOp PeYH, KOTOPBI BOCIIPOU3BOIUT TEKCThI
KHUT U MCHIO HaBHTaI[MK

3 3BbC «lOpaiit»

BepCHsl JIJIs CTAaOOBUISTIINX

9. MATEPHAJIbHO-TEXHMYECKOE OBECIIEHEHUE, HEOBXOAMMOE JUIA

OCYIIECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLIECCA 110 AMCHUIIJIMHE

JUis KOHTakTHOM M CaMOCTOSTEIbHOM pPAa0OThl OOYYAIOUIMXCS BBIJCJIEHBI ITOMELICHHUS,

OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOM ¢ mojkitoueHueM k cetu "HMHTepHer" u obecnieueHueM

JIOCTYIIA B 3JIEKTPOHHYIO HH()OPMAIIMIOHHO-00Pa30BaTEIbHYIO CPEAy OpraHU3aI|H:
1. JleKiiMOHHBbIE 3aHATHSA TIPOBOJATCS B aya. 5214:

* 14 pabounx mMecT, 000pPYZOBaHHBIX KOMITBIOTEpPAMHU
PC Intel Core 2 CPU 1.86 GHz/2 Gb RAM/HDD 150Gb/DVD-ROM u monutopamu

Acer AL1917 19”.

Bce koMmbroTepsl 00bEMHEHBI B JIOKAJIbHYIO CETh U MOJKIIOYEHbI K ceTH «HTepHeT».
* KOMIUIEKT JICKTPOHHBIX MPEe3eHTALN/CI1al/10B;

* HarISIIHBIE IOCOOUS

2. JlaGopaTopHbIe 3aHATHS IPOBOAATCA B ayn. 5214:

* 14 paGounx mect, 000pyAOBaHHBIX KOMIIBIOTEPAMHU
PC Intel Core 2 CPU 1.86 GHz/2 Gb RAM/HDD 150Gh/DVD-ROM wu Monutopamu

Acer AL1917 19”.

Bce KOMIIBIOTCPEL 06’BCI[I/IHCHBI B JIOKAJIBHYIO CCTh U IOAKJIKOYCHBI K CCTU ((I/IHTep-

HET».

* Umeetcs B Hanuue Ha Kadenpe nmpe3eHTaluoHHas TeEXHUKA (MIPOEKTOp, SKpaH, HOYT-

OyK).

3. lIpakTHYecKkue 3aHATUS NTPOBOJATCS B ayad. 5214:

* 14 pabouux MecT, 060pYI0BAHHBIX KOMIIBIOTEPAMH
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PC Intel Core 2 CPU 1.86 GHz/2 Gb RAM/HDD 150Gb/DVD-ROM u monutopamu
Acer AL1917 19”.
Bce koMmbroTephl 00BEAMHEHBI B JIOKAIBHYIO CETh M MOJKIIOUCHBI K cetn «HTep-
HET».

* llmMeeTcst B HanM4Ke Ha Kadeape Mpe3eHTalnOHHas TeXHUKA (IIPOEKTOP, 3KpaH, HOYT-

OyK).

— maketsl [1006mmero vaznauenus: Windows 7;
— Visual Studio 2010;
— Adobe Reader 11,
— Open Office 2.3 (Calc, Draw, Writer, Math)
— Adobe Flash Player 10;
— Dr.web.

4. Tekymmi ¥ NPOMeKYTOYHBII KOHTPOJIb OCYILLECTBIIAETCS B ay/d. 5214:

* 14 pabounx mMecT, 000pyIOBaHHBIX KOMITBIOTEPAMHU
PC Intel Core 2 CPU 1.86 GHz/2 Gb RAM/HDD 150Gh/DVD-ROM wu Monutopamu
Acer AL1917 19”.
Bce koMmbloTephl 00bEAMHEHBI B JTIOKAIBHYIO CETh M TIOAKIIOUYEHBI K ceTH «MHTep-
HETY.

5. [Tomeuenne 1j1sl CAaMOCTOSATEIbHON PadOThI CTY/IEHTOB ay/. 5214:

* 14 pabounx MecT, 000pyIOBaHHBIX KOMITBIOTEPAMHU
PC Intel Core 2 CPU 1.86 GHz/2 Gb RAM/HDD 150Gb/DVD-ROM u monutopamu
Acer AL1917 19”.
Bce xoMIbOTepbl 00BEAMHEHBI B JIOKAJIBHYIO CETh M MOAKIIOYEHBbI K ceTn «MHTep-
HETY.
— maketsl I1O o6miero nasnavenus: Windows 7;

— Visual Studio 2010;

— Adobe Reader 11;
— Open Office 2.3 (Calc, Draw, Writer, Math)
— Adobe Flash Player 10;
— Dr.web.

Pabouee mecTo npenonasarensi, OCHAIEHO KOMIIBIOTEPOM C AOCTYIIOM B MIHTepHET.

10. METOAUYECKHWE PEKOMEHJALIMNU OBYYAIOLIUMCHA IIO0O OCBOEHHMIO

JIACHUTUIMHBI

10.1. O0mme MeToaMYecKHe PEKOMEHAALMHU UIs1 00y4alOIHUXCs 110 OCBOCHHIO THCIIH-

IJIMHbI, Oﬁpa30BaTeJIbele TEXHOJIOI'UH

I[I/ICL[I/IHJII/IHa pPCAIN3YyCTCA NOCPECACTBOM IMPOBCACHUA KOHTAKTHOM pa6OTBI C o6yqa}0m1/1-

MHUCs (BKJIOYAss MPOBEICHHE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSTEIBHON pPabOThI
00y4JaroNIUXCsl U TPOMEKYTOUHOM aTTeCTAIIHH.

KonrakTHas paboTa: aynuropHasi, BHeayUTOPHASI.

[Ipu mpenogaBaHuu MUCHMUIUIMHBI «MaTemMaTHYeCKOE MOJIETUPOBAHUE YCTPOMCTB U CH-
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CTEM TEJIEKOMMYHUKAIUI», UCIIOIB3YIOTCSI  COBPEMEHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH, 103~
BOJIIOLINE MOBBICUTh AKTUBHOCTh CTYAEHTOB IPU OCBOEHMM MaTepuana Kypca M IpPeoCTaBUTh
UM BO3MOXKHOCTB 3P(PEKTHBHO pean30BaTh YaChl CAMOCTOSTEIbHON paboTHI.

JU1sl CTyI€HTOB CO3aH KPAaTKUM OMOPHBIN 3JIEKTPOHHBIM BapUaHT JIEKLIMOHHOTO MaTepHa-
Ja Kypca. DJIEKTPOHHBIM KOHCIeKT HaxonuTcs Ha Kadeape «DTOC» u MoxeT ObITh MOIydeH
CTYACHTOM B Clly4yae IPOIYCKOB 3aHATUH 110 YBa)KUTEJIbHBIM IPUYMHAM WJIM BBIHYKJICHHOI'O I1€-
peBOa 3aHATUI B TUCTAHIIMOHHYIO (hOpMY.

Ha nexuusix v MpakTUYECKHX 3aHATHAX PEATU3YyIOTCS MHTEPAKTUBHBIE T€XHOJIOTUH, MPU-
BETCTBYIOTCSI BOIPOCHI U OOCYKJIEHUS, HCIOJB3YETCSl JIMYHOCTHO-OPUEHTHUPOBAHHBIN IOIXO/,
TEXHOJIOTUSI pabOThl B MaJlbIX IpyIIax, YTO IO3BOJIAET CTYAEHTaM HPOSBUTH ceO0sl, MOIY4YUTh
HAaBBbIKM CAMOCTOSITEJIbHOTO U3yUYEHHS MaTepralla, BBIPOBHATh YPOBEHb 3HAHUM B IPYIIIIE.

Bce Bompocel, BO3HUKIIKE IIPU CaMOCTOSATENIbLHONW paboTe HaJl AOMAIHUM 3a/laHueM, I0-

IpoOHO pa3OuparoTCss HA MPAKTUYECKUX 3aHATUAX W JIKIMAX. [IpoBoAsTCS MHIMBUAYaTIbHBIE U
IPYNIIOBbIE KOHCYJIbTALMU C UCIIOJIb30BAaHUEM, KaK BCTpeY CTYAEHTaMM, TaK U COBPEMEHHBIX WH-
(bopManMOHHBIX TEXHOJOTHIA: YaT, 3JeKTpOHHAas noura, Skype, Zoom.
WMunnunpyercs akTUBHOCTh CTYAEHTOB, IOOLIPSETCS 3aJaHue JHObIX BOIIPOCOB IO MaTepualiy,
IIPAKTUKYETCS WHIUBUAYalIbHBI OTBET HAa BOIIPOCHI CTY/IEHTA, PEKOMEHIYIOTCS METO/bI yCIEelll-
HOT'O CaMOCTOSITEJIbHOI'O YCBOEHHsI MaTepHajia B 3aBUCUMOCTH OT YPOBHS €ro 06a30BOM MOJATr0TOB-
KH.

Jlns OLlEHKM 3HaHUM, YMEHUH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
npUMeHseTCs OaJUTbHO-PEUTUHTOBAsI CHCTEMa KOHTPOJIS W OLIEHKH YCIIEBAEMOCTH CTYIEHTOB B
npolecce TeKyIIero KOHTPOJIs.

[TpomesxyTouHas aTTecTaus MPOBOAUTCS B (hopMe 3a4€Ta C y4eTOM TEeKYIIeH ycreBaeMo-
CTH.

PesyabraT 00yueHuss cuuraercsi cOpMHMPOBAHHBIM HA NMOBBIIICEHHOM YPOBHe, €CIIU
TEOPETUYECKOE COJIepKaHNe Kypca OCBOEHO MOIHOCThIO. [IpH yCTHBIX coOeceoBaHUsAX CTYAEHT
MCYEPIBIBAIOIIE, TOCIEI0BATENIHO, YETKO U JIOTUYECKU M3J1araeT yueOHbI MaTepuai; CBOOOJHO
CHpaBJsIeTCs ¢ 33J]a4yaMM, BOIIPOCAaMM M JPYTUMH BUJAaMM 33JaHUM, UCIONb3YeT B OTBETE JIOIOJ-
HUTEIBHBIN Marepuai. Bce mpemxycMoTpeHHble paboyeil ydeOHOW MporpaMMol 3aaHus BBITIOJN-
HEHbI B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAHUSAMH, CTYIEHT CIIOCOOEH aHAJIM3UPOBATh 110-
Jy4eHHbIE PE3YJIbTaThl, IPOSIBIISIET CAMOCTOSTEIIbHOCTh NP BHIMOJIHEHUN 33aJaHUM.

PesynabraT 00y4yeHusi cuutaercsi c(pOPMHPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIIH TEO-
peTHYecKoe co/iep KaHne Kypca OCBOEHO MOJHOCThIO. IIpu ycTHBIX coOeceoBaHUAX CTYAEHT MO-
CJIeZIOBATENIbHO, YETKO U JIOTHUECKU CTPOMHO M3NlaraeT yueOHbII MaTepHal; cripaBisieTcs C 3aj1a-
yamH, BOIpOCaMH U JAPYTMMHU BHUJAMH 3a/laHUi, TPeOYIOUIMX NMPUMEHEHUs 3HaHUM; BCE Mpeay-
CMOTpEHHbIe pabouel yuyeOHOM mporpamMMmoil 3ajaHus BBIIOJIHEHBl B COOTBETCTBHM C YCTaHOB-
JICHHBIMU TPEOOBAaHUSAMH, CTYJEHT CIIOCOOEH aHAIM3UPOBATh MOJYyYEHHBIE PE3YJIbTAThI; POSBIS-
€T CaMOCTOATEIBbHOCTD IIPH BBIIIOJHEHUH 3aJaHUN

PesyabraT 00yueHusi cuuraercss HecOpMHPOBAHHBIM, €CJIU CTY/IEHT IIPH BBINOJIHEHUN
3aJaHUi He JEeMOHCTpPHpYeT 3HaHMN y4eOHOro marepuana, JIOIMyCKaeT OIIMOKH, HEYBEpEeHHO, C
OOJBIIMMHU 3aTPYJHEHUSIMH BBINIOJIHSAET 33JaHUsI, HE IEMOHCTPUPYET HEOOXOIUMBIX YMEHUH, Ka-
YECTBO BBINMOJIHEHHBIX 33JJaHUH HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHMIM, KaueCTBO HX
BBITIOJTHEHUS OIIEHEHO YMCJIOM OaJjuloB HMXKE TPEX IO OLEHOYHOW CHUCTEME, UYTO COOTBETCTBYET
JIOTIOPOrOBOMY YPOBHIO.

10.2. MeToauyeckue yKasaHus 1Jis 3aHATHH JeKUMOHHOTO THUIIA

JIEKIMOHHBIN KypC MPEAIONaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro MjiaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKPBIBAIOTCS 0a30BbIE BONIPOCH! B paMKax
Kaxa0i Tembl nuctuiuivHbl (Tabmuna 4) . OGo3HaYar0TCs KIIOUEBbIe acTIeKThl TEM, a TaKkKe Jie-
JIAIOTCS aKLIEHTHI Ha HanboJiee CI0KHBIE U BayKHbIE MOJIOKEHUS U3ydaeMoro Marepuaina. Marepu-
aJIbl JIEKIMH SBISIOTCS OCHOBOW JJISi MOATOTOBKH OOYYAIOUIMXCS K MPAKTHUECKUM 3aHITUSAM U
BBITMIOJTHEHHIO 33JJaHUI CaMOCTOSITENIbHOM padOoThI, @ TAKKE K MEPONPUATUSAM TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTHU M MPOMEKYTOYHON aTTECTALUU 11O JUCLUILINHE.

22



10.3. MeToauyeckne yKa3aHusi 10 OCBOEHUIO TUCHMIUIMHBI HA NMPAKTHYECKUX 3aHsI-
THAX

[IpakTryeckue 3aHATHS NPEACTABISIIOT COOOM JETAIN3AIUIO JIEKITMOHHOTO TEOPETHIECKO-
ro Marepuaia, MPOBOIATCS B LIEISIX 3aKPEIICHUS Kypca M OXBAaThIBAIOT BCE OCHOBHBIC pPa3feiibl.
OcHOBHOIi (hOpMOH TPOBEICHUS TMPAKTUYCCKUX 3aHATHH SBISETCS OOCYXKIeHHe Hamboliee mpo-
OJIEMHBIX U CJIO)KHBIX BOIIPOCOB TIO OTIEIHHBIM TeMaM, PEIICHUE 3a]a4 U BHITIOJHCHUE WHIUBU-
JyabHBIX TPAaKTUYECKUX 33aJJaHHi B KOMITBIOTEPHOM KJIacce.

[TpakTUyeckue 3aHATUS 00YHAIOIIUXCsl 00ECTIEYHBAIOT:

- IPOBEPKY ¥ YTOYHECHUE 3HAHUH, TOJTYYCHHBIX HA JICKIUSX;

- MOJIYYCHHUE YMCHHI U HABBIKOB PEIICHUS 33]1a4;

- TIOJIBEJICHUE WTOTOB 3aHSATHH 1O PEHTHHIOBOM CHUCTEME, COTJIACHO TEXHOJOTHYECKOU
KapTe TUCIUTUIAHEI.

10.4. MeToauyeckue yKa3aHHs 110 CAMOCTOSITEIbHOI padoTe 00y4aromuxcs

CaMocrosiTenpHast paboTa o0ecrieunBaeT MOATOTOBKY OOYYaromierocs: K ayJuTOPHBIM 3a-
HATHSIM M MEPOIIPHSTUSAM TEKYIIETO KOHTPOJS M MPOMEKYTOUYHOW aTTeCTAllMH TI0 HM3ydaeMOu
JTUCITUTUINHE. Pe3ylbTaThl 3TOM MOATOTOBKH MPOSBISIOTCS B aKTHBHOCTH O0YYaIOMIETOCs Ha 3aHs-
THUSIX U B KQUECTBE BBIMOJIHEHHBIX MMPAKTHYECKHUX 3aIaHUH U APYruX (OPM TEKYIIEro KOHTPOJISL.

[Ipu BBIIOTHEHUHW 3alaHUM IJII CAMOCTOSITEIBLHOM PabOThl peKOMEHAYyeTCs MpopaboTka
MaTepHaJIOB JICKIMIA MO Ka)IOH MPONUJICHHOW TeMe, a TAaK)Ke M3YYCHHUE PEKOMCHyeMOM JIuTepa-
TYypHl, IIpescTaBieHHON B Pazniene 6.

B mporiecce camocTosTeNbHOM pabOThI IPH W3YYEHUH TUCIUIUIMHBI CTYJCHTBI MOTYT pa-
0oTaTh Ha KOMIBIOTEPE B CHCIHAIM3UPOBAHHBIX AYAUTOPHSIX JUISI CAMOCTOSTEIBHOW pPadOThI
(ykazano B Tabmmme 11). B aymutopusx — umeercs HocTynm uepe3 WHGOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «MHTEpHET» K JIEKTPOHHON HMH()OPMAIMOHHO-00pa30BaTeIbHON
cpene ynusepcutera (QMOC) u sanexrponHoi 6udnuoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC pacrojiaraloTcs y4eOHbIC W y4eOHO-METOIUYCCKUE MaTepHallbl, KOTOPBIE MOTYT OBITh HC-
MOJIb30BAHBI [Tl CAMOCTOSTEIILHOM PaOOThI TPU U3YYCHHUH JUCIUTUINHBL

Pa3BepHyTBIE METOAMYECKHE YKa3aHUS MO BCEM BHUJAM pabOThI CTYJIEHTAa HAXOMATCS Ha
kadenpe «OTOCH.

11. OUEHOYHBLIE CPEJICTBA /JIs1 KOHTPOJIAI OCBOEHMA JUCLHUTTIJIMHBI

TunoBble KOHTPOJIbHBbIE 3aJaHUS WJIN UHbIE MATEPHAJIbl, HEOOXOAUMbIE /IJIs OLIEHKHU
3HAHMi, yMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

Jlnist TeKyIiero KOHTPOJIS 3HAHUK CTYACHTOB IO TUCIHIUIHHE MPOBOIUTCS KOMILJIEKCHAsA
OlIeHKA 3HAHW, BKIIFOYaroLIast
— ompoc (KOJJIOKBUYM) IO TeME MPAaKTUUECKOTO 3aHATHUS;
— 3alUTa OTYETOB MO BBHIOJHEHHBIM WHAUBUYAIbHBIM IPAKTUYECKUM 33aJaHUSM;
— IpPOBEpKa BHINOJIHEHUS JTOMALIHUX 3a/1aHUi.

cDOpMEl IMPOBCACHU HpOMeH(YTOqHOﬁ aTTeCTallMU [0 JUCIUILINHE: 9K3aMeH B 7 CeMEeCTpe.

11.1. TunoBsbIie BONPOCHI /ISl IPOMEKYTOYHOMN aTTECTALMHU
11.1.1. KoHTpOJIbHBIEC BONPOCHI VIS IK3aMeHa

IlepBe1it cemecTp:

1) Xapakrepuctuka CAITP COMSOL Multiphysics;
2) Hurepdeiic CAIIP COMSOL Multiphysics;

3) Bunpt pemrateneit CAITP COMSOL Multiphysics;
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4)
5)
6)
7)
8)
9
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)

1.
2.
3.

['pannyHbIe yCIIOBUS;

['eomeTpruyecKue MPUMUTHUBEI;

OcoOenHoctu noctpoenus 3D Mojenu 31eKTpoANHAMUYECKOU CTPYKTYPBI;
Buael noptos;

3ajaHue MepPEeMEHHbBIX UCIOJb3yEeMbIX B IIPOEKTE;

Br160op MaTepHanoB HUCIOIb3YEMbIX B IPOEKTE;

Knaccudukanus mpoexkroB CAITP COMSOL Multiphysics;

Coznanue npoexTa JijIsl pacyeTa CTaTHUeCKUX IOJIeil;

Coznanue npoexTa JijIsl pacuera XapaKTepUCTHUK 3JIEKTPOJUHAMUYECKUX CTPYKTYP;
Co3zpanue npoekTa Jyisi pacyeTa XapaKTepUCTUK aHTeHH;

Co3zpanue npoekTa Jyisi pacyeTa yCTPOMCTB HA OCHOBE ONTUYECKUX BOJIOKOH;
['padmyeckue 3MEMEHTHI 7Sl BBIBOJA PE3YIbTaTOB pacyeTa.

[Ipoekt «I'eomeTpruyeckas ONTHKAY;

ITpoekt AC/DC,;

MeTo/ KOIJIOKaINH;

CeTouHbIe METO/IBI PACUETA;

MeTo/ YacTHYHBIX 00JIacTei;

OCo00EHHOCTH TEKOMITa3UIIHOHHBIX METO/IOB;

11.1.2. KoHTpoJibHBIE 3a/1aHUS VI IK3aMeHa

Coznanus npoekTa ¢ ucronb3oBanueM moayns AC/DC.
Cosznmanus mpoekTa ¢ ucroiib3oBanueM moyist Radio Frequency.
[Tpumenenne moxyns «I eomerpuueckass OnTHKa» A MOAECTUPOBAHUS YTOJIKOBOTO KyOH-

YCCKOro CBE€TOBO3BpaIaTeIA.

4.

S.
6.
7

ITpumenenue moayns «BonHoBass OnTHKa» 17151 MOAETMPOBAHUS CBA3aHHBIX CBETOBOJIOB.
[IpumeHneHne MeTo1a KOJIJIOKAI|H.

Pa3HOCTHBIE CXEMBI.

[IpumeneHne MeTo1a YaCTUYHBIX 00JaCTeH.

11.2. TunoBble 3aJaHUA I TEKYIIEr0 KOHTPOJIS

11.2.1. KonTposabHbie BONPOCHl (KOJNIOKBHYM, NpeABapsieT BBINOJHEHHE WHIUBHIY-

AJBHOI'0 NPAKTHYECKOI0 331131—[1/[51)

ook owdE

-O0nacTh MPpUMEHEHUS METOa KOJJTOKAIIUH;

- OCOOEHHOCTH METO/Ia YACTUYHBIX 00JIaCTel;

- Jln1s1 penieHust Kakux 3a/1aq UCTIONb3yeTcs Moylb «BomHoBast OnTrkay;

- JInis perieHus Kakux 3ajiad ucrosb3yeTrcs Moyib «I'eomerpuueckas OnTuka;
- [Ins pemienus kakux 3ajad ucrnoisb3yercs moaysb Radio Frequency

11.2.2. [Ipumepbl JOMALIHUX 3aJaHUN
MoaenupoBaHH€e TIIOCKOTO KOHAEHCATOpa
MoaenupoBaHue MOCTOSIHHOTO MarHuTa
MonenupoBaHue KOAKCHAIBHOTO Kadens
MopaenupoBaHHue TUMOJIBHON aHTEHHBI
MoaenupoBaHre aHTEHHBI TUIIA «BOJHOBOW KaHAID)
MopaenupoBaHHie ONTHYECKOT0 KPYTIIOro pe30HaTopa
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