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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
mpotokot Ne 12 or« 4 » 7 2018 r
JIMCT COI'NTACOBAHUA

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3oBareabHOro craniapra Beiciiero oopasopanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crnenuanbHocT) 11.04.01 Pagnorexnuka, yreepxkaennoro 30.10.2014 roga, paccMoTpeHa u
onoopena Ha 3acemanuu kadenpet PTC « 18 » wmas_ 2018 rona, mporokon Ne. 10

Pa3pabotuuk:
noueHt kadenpel PTC xag. PTC A. M. T'onukos

3aBexyrommii odecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI COTlIacoBaHa ¢ (haKyJIbTeTOM U BbIITyCKarolle kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBenyromuii BEITyCKaroIen kag.

PTC C. B. MenuxoB
DKCHEPTHI:

Crapuuuii npenogasarelb Kadeapbl
panuotexunueckux cuctem (PTC) . O. Hoznpesatbix

JlotieHT kKadeapsl paIHOTEXHUISCKUX
cuctem (PTC) B. A. I'pomoB
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
O3HaKOMHUTh MarucCTpPaHTOB C METOMOJIOTHEH W OCOOCHHOCTSAMH TPOCKTHPOBAHUS CHCTEM |
MPUBUTH HABBIKK CHUCTEMHOTO MOAXOJa, MPUHATUU TEXHUYECKUX PEUICHUH IMPHU MPOBEACHUH KYpPCOBOTO
MPOCKTUPOBAHUS  PAJAMOTEXHUYECKUX  cHUcTeM. [loArOTOBUTH  MaruCTpaHTOB K  BBHIIOJHEHHUIO
MarucTepcKon AUCCEpTALIU.

1.2. 3agaum AMCHUITHHBI
3amaun jgucuuiuivHa  'lIIpoekTHpoBaHME — pAaAMOTEXHUYECKUX CUCTEM'" pa3BUTh  HaBBIKU
IIPOEKTUPOBAHNE PAAUOTEXHUUECKUX CUCTEM Ha OCHOBE CUCTEMHOI'O IOIX0/1a.

2. Mecto aucunnimabl B ctpykrype OITIOII

Hucunmmna «IIpoextupoBanue paanorexundeckux cucrem» (b1.B.JIB.1.1) otHOcuTCs K O10KY
1 (BapuaTuBHAs 4acTh).

[IpeamecTByIOIIMMH ~ TUCHMIUIMHAMY, (QOPMHUPYIOUIMMHA  Ha4ajbHbIE 3HAHUS, SBISIOTCS:
Cucremorexnuka, @opmupoBaHue 1 00pabOTKa CUTHAIOB CUCTEM CBA3H.

[TocnenyromumMi AUCUUIUIMHAMH SIBIISTFOTCS: 3allUTa BBITYCKHOM KBaIM(UKAIMOHHOW padoTHI,
BKJIIOYas TIOATOTOBKY K 3allUTe€ M MPOLENypy 3alluThl, MaremMaru4eckoe MOIEIUPOBAHUE
pPaMOTEXHUYECKUX YCTPOWCTB M cucteM, CHCTEMBl U KOMIUIEKCHl paguocBsizu, CHcTeMbl
KoMIibloTepHOro mpoektupoBanusi POC, Cucrempl kocMuueckoil cBszu, CucrteMbl MOOWIBHOW CBSI3H,
Teopuss M TeXHUKAa PagUONOKALMU M paJuOHABUTraluu, Teopus paavoCBsI3H, YCTpPOWCTBAa IpHeMa M
00pabOTKHU IUCKPETHBIX U AHAJIOTOBBIX CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS AHCHUTIIHHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

—  OIIK-3 cnocoOHOCTBIO IEMOHCTPUPOBATh HABBIKK PAaOOTHI B KOJUIEKTUBE, TOPOXKIATh HOBBIC
ujeu;

— TIK-1 crmocoOGHOCTBIO CaMOCTOSITENIBHO OCYIIECTBIISATh IOCTAHOBKY 3a/1aud MCCIEJ0BaHUS,
(opMHpOBaHUE IJIaHA €0 peaau3aliy, BBIOOp METOA0B UCCIIeI0BaHUA U 00pabOTKY pe3ylbTaroB;

— TIK-4 ciocoOHOCTBIO K OpraHU3alliK M MPOBEICHUIO SKCIIEPUMEHTAIBHBIX HCCIEOBAaHUH C
MIPUMEHEHUEM COBPEMEHHBIX CPEJCTB U METO/IOB;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIUACs TOJKEH:

— 3HAaTh CHocoObl cOopa, 00paOOTKM, aHaAM3a W CHCTEMATU3allud HayYHO-TEXHHYECKON
MH(pOpPMaLUY; * MPUHLUIBI U METOAUKY 3CKU3HOTO CHCTEMHOIO MPOEKTHPOBAHUS CHUCTEM; * OCHOBHBIE
MTOJIOKEHHSI TEOPUU UTP; * OCHOBHBIE MOJIOKEHUS CTaHAapTOB Ha BhimosHenue HUP u OKP

— yMeThb pa3pabarTbiBaTh MareMaTH4eCKHe MOJAETU U MCIOIb30BaTh UX JJIs aHajdu3a U CUHTE3a
CHCTEM; * IJIAHWPOBaTh J1a0OpaToOpHbIE M HATypHBIE HKCIIEPHUMEHTHI; * pa3palaTbiBaTh CTPYKTYpPHBIE U
(YHKIMOHATIbHBIE CXEMBI CUCTEM U KOMILJIEKCOB;

—  BJAaJeTh CUCTEMHBIM ITOJXOJOM IIPU aHAJIU3€ U ONTUMAIBHOM IPOEKTUPOBAHUH CUCTEM

4. O0beM JMCHMILIMHBI M BUABI Y4e0HOM padoThI
OOmast TpyAOEMKOCTh JIUCLMIIMHBI cOCTaBisieT 6.0 3aueTHBIX €IUMHUIBI U Tpe/CTaBleHa B
Tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUITUHBI

Buel yueGHOM nesSTeNbHOCTH Bcero gacos Cemectpsl

1 cemectp
AynuTopHbIe 3aHATHS (BCETO) 58 58
Jlexun 24 24
[IpakTudeckue 3aHsATUS 16 16
JlaGoparopHbie paboThI 18 18
CamocrositenpHas padbota (Bcero) 122 122
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Odopmiterre oT4eTOB 110 JTabopaTOpHBIM paboTaM 16 16
[IpopaboTka JEKIIMOHHOTO MaTepuaa 88 88
[TonroroBka K MpakKTUYECKUM 3aHATUSM, CEMUHApaM 18 18
Bcero (6e3 sx3amena) 180 180
[TonroToBka u caada SK3aMeHa 36 36
OO61mas Tpy10eMKOCTb, 4 216 216
3aueTHbic EquHUIIBI 6.0 6.0
5. Conep:xanue TUCHMILIHHBI
5.1. Pa3zaesnl JUCHUIIMHGBI 1 BUALI 3aHATHHA
Paznensl AMCHMITITUHBI U BUABI 3aHATUHN TPUBEICHBI B Tabmuie 5.1.
Tabnuia 5.1 — Paznens! AMCHUTIIMHBL U BUBI 3aHATHI
HasBanus pa3aenoB AUCLUIIIAHEL R Er2ue 8886 S8 r28r2=5%¢5=
1 cemectp
1 BBenenue 4 2 4 8 18  OIIK-3, TIK-1,
[K-4
2 BHeniHee NpoeKTUPOBaHUE 8 6 8 48 70  OIIK-3, TIK-1,
paIroOCUCTEM [1K-4
3 BHyTpeHHee mpOeKTUPOBAHUE CUCTEM 8 4 6 58 76  OIIK-3, TIK-1,
[K-4
4 3axmouenue. COBpeMEeHHbIE 4 4 0 8 16  OIIK-3, ITK-1,
TEHJCHIIMU B PA3BUTUU PATUOCUCTEM [1K-4
Wroro 3a cemectp 24 16 18 122 180
Hroro 24 16 18 122 180
5.2. Conep:xanue pa3aejioB JUCHUIIHHBI (110 JEeKIIUAM)
Coneprkanue pa3esioB JTUCHUTUINH (TI0 JIEKIMSIM) MPUBEICHO B Taduie 5.2.
Tabnuua 5.2 — ComeprkaHue pa3iesaoB TUCIUILINAH (TI0 JEKIUSIM)
Hassanus paszenos CozeprkaHne paseloB HCIMILINHEL (0 JekimsaM) - 9 & 3.5 § 8
1 cemectp
1 BBenenue [Ipenmer u conepxanue Kypca. OCHOBHbIE IPU3HAKU 4 OI1K-3,
COBPEMEHHBIX PATUOTEXHUYECKUX cucTeM. OCHOBHBIE ITK-1, TIK-
pOoOIEMBI TIPH MPOESKTHUPOBaHUH. [IpUHITHITBI 4
MIPOCKTUPOBAHUS. DTAITbl U Pa3ICIIbI
MPOEKTUPOBAHUS, UX CONIEpPKaHue. 3asiBKa Ha
pa3paboOTKy, TEXHUUECKOE 3a/IaHNe, TEXHUYECKOe
MpeIoKEeHNE, SCKU3HBIN MPOEKT, TEXHUUECKUA
MIPOEKT, U3TOTOBJICHHE OIMBITHOTO 00pasIia,
UCTIBITaHUsA, pa3paboTka paboueil TOKyMEeHTaIUH.
BHemnHee v BHyTpEeHHEE IPOSKTHPOBAHUE.
Hroro
2 Buemnee [TocTanoBka 3agaun. Onucanue OKpy>KeHHUsI, TOUKa 8 OIIK-3,
MPOEKTUPOBAHUE 3peHusi, 00JACTh TOMYCTUMBIX WIIH KeJaTeTbHbBIX IK-1, ITK-
panuocucreM pemieHuit, kpurepuit apdextruBHOCTH. TpeboBaHuUs K 4
Kputeputo dhdekTuBHOCTH. Maremarndeckas MoJIeNb
(metom). Buabl Mmomeneit: ®ecTKre U BEpOSITHOCTHBIE,
aHAMTUYECKUE U YnCIeHHble. Fconp3oBanue
4
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Mozenei. [InanupoBanue s3xcniepumenTa. L{enp
AKCIEPUMEHTOB. VICTOUHUKYN JAHHBIX: U3MEPEHMUS,
JIOKYMEHTBI, Oece/Ibl, TUUYHOE YUacTHE.
JlaGoparopHble 3KCTIEPUMEHTHI 1 SKCIIEPUMEHTHI B
HATYpHBIX ycIOBUSX. OCOOEHHOCTH, YUUTHIBAEMbIE
IIPU IIJITAHUPOBAHUM SKCIIEPUMEHTA.
PernpezenraruBHOCTh BbIOOpKHU. [IpeaBapuTenbHbIil 1
OCHOBHOMH 3KcTiepuMeHT. CrIoCOOBI MUCKITIOUCHUS WITH
YMEHBUICHUSI CUCTEMAaTUYECKHUX MMOIPEIIHOCTEN.
KonTposnbHbie 3xkcriepuMenThl. TunuuHbie ommoKku
U IJIaHUPOBAHUH dKcriepuMenTa. O6paboTka
pe3ynbraToB sKcnepuMenTa. Ilpencrasnenue
CIIy4aifHbIX JaHHBIX.BpIOOp mapameTpos
anmnpoxkcumupyomux ¢pynkuui. Crocod
HaMMEHBIIINUX KBAIPaTOB U METOJl MAaKCUMyMa
npasrononobdus. [Iposepka u kpurepuu
COOTBETCTBUS. 33/1a4M IUCIIEPCUOHHOIO aHAJIN3A.

Hroro
3 Buytpennee [IpoexTupoBanue enuHuuHON HUTH. [lopsaiok 8 OIIK-3,
IIPOCKTUPOBAHKUE CUCTEM IIPOEKTUPOBaHMs. [IporoTuI, ontuMu3anus u [K-1, ITK-
netanupoBka. [IpoexTupoBaHue OONBIION HATPY3KH. 4

Tepmunonorus u 3agaun. O0o0IIEeHHAs CXeMa.
CrarucTuyeckoe ornucaHue Mocie10BaTeIbHOCTH
BXOJIOB. 3aKOHBI pacrpe/ielieHus] BpeMeHH 00paOOTKH.
Bunpl ouepeneit. CpenHsis [UIMHA o4epeu U CpeaHee
BpeMs OXXHuiaHus. [lpyriue craTucTuieckue
XapaKTePUCTUKU JAJIMHBI OUEPEaU U BPEMEHH
OXHJIaHUsl, TpeOyemasi EeMKOCTb
Hakonurensi(OypepHoro ycrpoictsa).Cocta3areabHoe
MPOEKTHPOBAHUE. 3a/1a4M COCTA3ATEIBHOTO
POEKTHUPOBAHUS U OCHOBHBIE TIOHATHUS TEOPUU UTP.
TepMUHOIOTUS M IPUHATHE PEILICHUN
NPUMEHUTEIBHO K PAAMOTEXHUYECKUM CHCTEMaM.
[TpuMeHeHre NPUHIMITA MUTHIMAKCA.

Hroro 8
4 3akioueHue. CoBpeMeHHbIE TEHIEHIIMU B Pa3BUTHH PaAHOCUCTEM 4 OIIK-3,
CoBpeMeHHbIe Vroro ITK-1, TIK-
TEHJCHIIUN B Pa3BUTUHU 4
paarocucTeM
Hroro 3a cemectp 24

5.3. Pazaesbl AMCHMILIMHBI M MEKIAMCUMIINHAPHBIE CBSI3H ¢ 00ecneYnBAIUMH (TPeAbITYIIUMHI)
U o0ecnieyBaeMbIMH (IMOCJIEAYIOIIUMH) TUCHUILIHHAMHA
Paznensl IUCHUIIIMHBI U MEXIUCIUIUIMHAPHBIE CBS3H C 00ECIIEUMBAIOIIMMHU (TIPEIBIIYIIUMU) U
obecreynBaeMbIMU (TIOCJIETYIONTUMH ) TUCITUTUTMHAMHE TPEICTaBICHBI B TabuIe 5.3.
Tabnuma 5.3 — Pa3iensl IUCHUIUTUHBI U MEKIMCLUILIMHAPHBIC CBA3H

Ne paznenoB qaHHOUM AMCHMIUIMHBL, AJ11 KOTOPBIX
HEO0OXOAMMO M3ydeHHEe 00eCTIEUNBAOIINX U
00eCIIeunBaAEMBIX JUCIIAILINH

1 2 3 4

[IpenmecTByronme JUCIUIIITMHBI

HanmeHoBaHUe OJUCIUILINH
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1 CucremoTexHuKa + + + +
2 ®opmupoBaHUe U 00pabdOTKa CUTHAJIOB CUCTEM +
CBSI3U

[locnenyromue AUCIUILTAHBI
1 3amuTa BBIMYCKHOW KBaTU(DUKAITMOHHOM
paboThl, BKIIFOYAsi TOJTOTOBKY K 3alIUTE U + +
POLEAYPY 3aIIUThHI
2 MareMarn4eckoe MOJAEIMPOBAHNE +
PaTUOTEXHUYECKUX YCTPOUCTB U CUCTEM
3 CucteMbl U KOMILJIEKCHI PaInOCBSI3H + +
4 CucteMbl KOMIIBIOTEPHOTO TTpoeKkTUupoBanus POC +
5 CucreMbl KOCMHYECKOU CBSA3U +
6 CucteMbl MOOHMIILHOM CBSI3U + +
7 Teopus 1 TEXHUKA PAAMOIOKALUU U + +
pasvoHaBUTALIUN
8 Teopus paguocsszu + +
9 YcrpoticTBa mpreMa u 00pabOTKH JUCKPETHBIX U +
AHAJIOTOBBIX CUTHAJIOB

5.4. CooTBeTCcTBHE KOMIIETEHIHIi, POPMUPYeMbIX NPU U3YYeHHH TUCHMIIMHBI, 1 BUI0B 3aHATHIi
CooTBeTcTBHE KOMIETEHIWH, (POPMUPYEMBIX MPH HM3YYEHHH AUCHUILIMHBI, ¥ BHUIOB 3aHATHA
npescTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CooTBEeTCTBHE KOMIIETCHIMH, (POPMHUPYEMBIX IMPH HM3YYEHUH AWCHUIUIMHBI, ¥ BHUIOB
3aHATHI

Bunp! 3anstuii

DopMbl KOHTPOJIS

Komrie
TCHIIN
nu

. <SS . . <. .
F&<£8Z =S2Ec & O F&¢

Jle
K

%

+ + + KonrtposnpHhas pabora,
Jomamnee 3amanne, OTueT
10 HHIUBUIYATBHOMY
3aJIaHNI0, JK3aMeH,
KoncnekT caMomoaroToBKH,
CobecenoBanue, OTUer 10
nmabopaTopHoii padoTe,
Ornpoc Ha 3aHATHSIX,
Pacuernas pabota, Tecr,
OT4eT 1o MPaKTUIECKOMY
3aHATHUIO

©)
=
=~
(X
+

[1K-1 + + + + KonTponbHas pabora,
Jomamraee 3aganue, OT4eT
M0 UHAUBUIYATBHOMY
3aJIaHNI0, DK3aMEH,
KoHcnekT caMono/iroToBKy,
CobecenoBanune, OTUeT 1Mo
naboparopHoii pabote,
Onpoc Ha 3aHATHUSAX,
Pacuernas pabora, Tecr,
OT4eT o NpaKTUYECKOMY
3aHATHUIO
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3aHATHUIO

6. UaTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALUHN 00yUYECHH S
He npenycmorpeno PYIIL.

7. JIabopaTropHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeieHo B Tadbmume 7.1.
Tabnuma 7.1 — HaumeHnoBanue 1a00paTopHbIX paboT

(0]
MK

HasBanwus pa3nenon HanmeHnoBaHue 1a00paTOpHBIX paboOT
1 cemectp

1 Beenenue Onucanue paguorexunyeckoi cucremsl. (Ha3Banue, 4
1eJIb ¥ Ha3HaueHHe, IPU3HAKU U (PYHKIIMHU CUCTEMBI,
MoKa3aresy Ha3Ha4eHus1, Kputepuit 3pdekTnBHOCTN)

ocC

Hroro

2 Buemnee Cocrasnenne Texunueckoro 3ananus.(Metox

MPOEKTUPOBAHUE peanu3alyu, ONMCaHUe CUCTEMBI B IIEJIOM,

paarocucTeM YKpyIHEHHas OJIOK-CXeMa CHCTEMbI, OITUCAHNE
MOJICUCTEM, TAKTUKO-TEXHUYECKHE TPEOOBAHMS)
OxpyxeHue cucteMbl. BHenHue ycioBusi.
(XapakTepucTuKa YCIOBHUH 3KCIUTyaTallii, OCHOBHbBIE
HaIpaBJIeHUs, 10 KOTOPHIM HEOOXOMMO MPOBEJCHHE
HKCIIEPUMEHTOB). MaTreMaruyeckasi MOJIelb.
[TnanupoBanue sxcnepumenTa. (IlepeueHs BXonoB u
BBIXO/IOB C UX 0003HAYEHUSIMHU U KOJMYECTBEHHBIMU
XapaKTepUCTUKaMHU-Pa3MEPHOCTAMH, POpPMYyJIbHas
CBSI3b BXOJIOB U BBIXOJIOB U/WJIM UX CTAaTUCTHUYECKUX
XapaKTEePUCTHUK, IJIAHUPOBAHHUE SKCIIEPUMEHTA)

I1K-4 + + + + KonTpomnsHas pabdora,
Jlomamaee 3aganaue, OT4eT
110 MHANBUIYaTEHOMY
3aJJaHUI0, JK3aMCH,
KoHcIekT caMonoaroToBky,
CobOecenoBanue, OTuer 110
nmabopaTopHOi padore,
Ornpoc Ha 3aHATHUSX,
Pacuernas pabora, Tecr,
OTuer 1o MpaKTUIECKOMY

o
M
bIC

OIIK-3,

KO

IIK-1, TIK-

OIIK-3,

IIK-1, TIK-

Hroro

3 BuyTtpeHHee Maremarnueckas Mozensb. [Inanuposanue 6

IPOEKTUPOBaHUE CUCTEM 3KcriepuMeHTa. (IlepeueHb BX0A0B U BBIXOJOB € UX
0003HaYEHUSMHU UKOJINYECTBEHHBIMU
XapaKTepUCTUKaMHU-Pa3MEPHOCTAMH, POpMYyIbHas
CBSI3b BXOJIOB U BBIXOJIOB U/WJIM UX CTAaTUCTHUYECKUX
XapaKTEePUCTHUK, JIAHUPOBAHHUE SKCIIEPUMEHTA)

OIIK-3,
[IK-4

Hroro 6

Hroro 3a cemectp 18

8. IIpakTHyeckne 3aHATHA (CEMHUHAPDI)
HaumeHoBaHMe NpakTHYECKUX 3aHATUN (CeMUHApOB) puBeieHO B Tabnuie 8.1.
Tabnuua 8.1 — HaumeHoBaHMEe MpakTHYECKUX 3aHATUHN (CEMUHAPOB)

HasBanus paznenos HanMmeHOBaHHe MPaKTHUYECKHX 3aHATHH (ceMHHapoB) | &

ocC

o
M
bIC

KO
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1 cemectp

1 BBenenue Onucanne paguorexHuyeckoit cucremsl.(Ha3Banue, 2 OI1K-3,
11T ¥ HA3HAYCHHE, PU3HAKY U (PYHKIIUHA CHCTEMBI, IK-1, TIK-
NoKa3aresu Ha3Ha4eHus1, kpurepuit 3pdekTuBHOCTN) 4
Hroro 2
2 Baemrnee CocraBneHue TexHudeckoro 3aganus.(Merox 6 TIK-1, IIK-
IIPOCKTUPOBAHUE peayn3aliy, OIMCAHUE CUCTEMBI B IIEJIOM, 4
paarocucTeM YKpYITHEHHAas OJI0K-CXeMa CUCTEMBI, OITUCAaHUE

HOJCHUCTEM, TAKTUKO-TEXHUYECKHE TPEOOBaHU)
OxpyxeHue cuctemMbl. BHenHue ycioBusi.
(XapakrepucTuka yCIOBUI 3KCIUTyaTallii, OCHOBHbIE
HaIpaBJIEHUs, 110 KOTOPHIM HEOOXOMMO IIPOBEJCHHE
HKCIIEPUMEHTOB) MaTemaTnueckasi MOJENb.
[TnanupoBanue sxcniepumenTa. (Ilepeuenp BxonoB u
BBIXO/I0B C UX 0003HAYEHUSAMHU M KOJUYECTBEHHBIMU
XapaKTepUCTUKAMHU-Pa3MEPHOCTIMH, (POpMYIIbHAS
CBSI3b BXOJIOB U BBIXOJIOB U/WJIM UX CTAaTUCTHUYECKUX
XapaKTEePUCTHUK, IJITAHUPOBAHHUE SKCIIEPUMEHTA)

Htoro 6
3 Buytpennee Maremarnueckast Mojielb. [ [manupoBanue 4 OI1K-3,
IPOEKTUPOBAHUE CUCTEM 3KcriepuMeHTa. (IlepeueHb BX0A0B U BBIXOJOB € UX [K-1, ITK-
0003HAYEHUSIMHU U KOJIMYECTBEHHLIMA 4

XapaKTepUCTUKAMHU-PA3ZMEPHOCTAMH, (POpMYITbHAS
CBSI3b BXOJIOB U BBIXOJIOB U/WJIM UX CTATUCTHUYECKUX
XapaKTEePUCTHUK, IJITAHUPOBAHHUE SKCIIEPUMEHTA)

Htoro
4 3akiroueHue. KontponsHnas padota 4 OIIK-3,
CoBpeMeHHbIE Vrtoro ITK-1, TTK-
TEH/ICHIINY B Pa3BUTUU 4
pazloCUCTEM
Hroro 3a cemectp 16

9. CamocrosiTeibHasA padoTa
Bunasr camoctosiTenbHON pabOThI, TPYIOEMKOCTh B ()OPMHUPYEMbIe KOMIIETEHITUHN TIPEACTABICHbI B
tabmuue 9.1.
Tabnuua 9.1 — Bunel caMmocTosTenbHON pabOThI, TPYIOEMKOCTh U (OpMUPYEMbIE KOMIETEHIIMH

Buasl camoctostensionn L £ 4 2 % E
HasBanus paszaenos g 55 & = z @opMBbI KOHTPOJIA
paboThl © o =0 Z
1 cemecTp
1 BBenenune IToxroroska k 2 OIIK-3, JloMarrHee 3a1anue,
IIPAKTUYECKUM 3aHATHM, [1K-1, Otuer no
CeMUHapaMm [1K-4 AHANBUAYATEHOMY
[TpopaboTKa JEKIIMOHHOTO 2 3a1éaHmoé chquHaﬂ
Marepraia pabota, CobecenoBanue,
TecTt, Ok3amMen
Odopmiterre 0T4eTOB 1O 4
1abopaTopHBIM paboTam
Hroro
2 Braemnee IToaroroBka k 8 OIIK-3, JlomamiHee 3agaHue,
IIPOEKTUPOBAHKE MIPAaKTUYECKUM 3aHATHSIM, I1K-1, Otuer no
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paauoCUCTEM ceMHHapam I1K-4 VHIUBUYAIBHOMY
[TpopaboTka JTEeKIIMOHHOTO 32 3aléaHmOé chquHaﬂ
MaTeprana pabora, CobecenoBanue,
TecTt, Dk3aMen
OdopmieHre 0T4eTOB 10 8
J1abopaTopHBIM paboTam
Utoro 48
3 BuyTpeHHee ITonroroBka k 4  OIIK-3, [lomamHee 3a1aHue,
NPOCKTHUPOBAHUE CUCTEM  MPAKTHUYSCKUM 3aHITHSM, [1K-1, KoHnTposbHas pabora,
ceMHHapam [1K-4 Ortuer no
[TpopaboTka JIEKITMOHHOTO 50 HHHHBHHY;HBHOMY
HU YeTHAS
Marepuala 3a/aHuIo, FacueTHa
pabora, CobecenoBaHue,
OdopmiteHre 0T4ETOB 0 4 Tect, DKx3amen
naboparopHbeIM paboTam
Hroro 58
4 3akiroueHue. [TonroroBka k 4  OIIK-3, |JlomamHee 3aqaHue,
CoBpeMeHHBIC TEHICHIIUN TPAKTHYSCKUM 3aHSITUSM, [1K-1, Otuer o
B Pa3BUTHUU PATHOCUCTEM CEMHHApaM [1K-4 WHIUBUIYAIEHOMY
[TpopaboTka JIEKITMOHHOTO 4 3a%aHHIOé P 6acquHa;1
T BaHU
MaTepHana pabora, CobGecenoBanue,
Tect, Dx3amen
Uroro 8
Hroro 3a cemecTp 122
[TonroToBka u caavya 36 DKk3ameH
IK3aMeHa
Hroro 158
10. KypcoBoii npoekr / KypcoBasi padora
He mpenycmorpeno PVYIL

11. PeiiTuHroBasi cucreMa /IJisi OLlEHKH yCIeBAeMOCTH 00y4YaI0IIUXCS

11.1. BaniabHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — baniapHbIe OLIEHKH 7S 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHBIN
N MaxkcuManbHbIN MaxkcuManbHbI
DneMeHThI y4eOHOM OaJi 3a epuo Bcero 3a
6amn Ha 1-yto KT ¢ Gan 3a nmepuon
NEeSATENbHOCTH mexnay 2KT u Ha cemecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEIl cemecTpa
1 cemectp
JloMaiiiHee 3aanue 4 4
Koncnekr 2
CaMOTIOJITOTOBKU
KontponsHas pabora
Ornpoc Ha 3aHATHAX 2 2
Otuer 1o 10 10
WHINBUIYAEHOMY
3a/1aHuUIO
Otuet no nabopatopHoii 4 4 8

pabote
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OT4YeT Mo NMPakTUYECKOMY 4 4 8
3aHATUIO

PacueTnas pabora

ColecenoBanue
Tect 2

Hrtoro makcumym 3a 4 34 32 70
nepuoa

DK3amMeH 30

Hapacraromum urorom 4 38 70 100

11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6amIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUYKH MpecTaBiieH B Tadbmie 11.2.
Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOYKU

banibl Ha 1aTy KOHTPOJIBLHON TOYKH OrneHka
> 90% ot MakcuManbHON cyMMbl OaioB Ha aaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMMbl OaiioB Ha fgaty KT

4
Ot 60% 10 69% ot MmakcumanbHON cymMMbl OaisioB Ha fgaty KT 3
2

< 60% ot MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. [lepecyer cymMmMbl 02JUI0B B TPAAMIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TalnuIle

11.3.
Tabmuua 11.3 — [Iepecuer cymMMBbl 0aiioB B TPAJUIIMOHHYIO H MEXKAYHAPOAHYIO OLICHKY

Hrorosast cymma Ganos,

Onenka (I'OC) YYMUTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouens xoporiio)

4 (xopor1o) (3a4TeHO) 75 -84 C (xopormro)
70-74
65 - 60 D (ynoBneTBOpUTENHHO)

3 (YAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (HOCpeiCTReHHO)
2 (seynoseTBOpUTEIBHO) (HE Huxe 60 6annos F (HeynoBieTBOPUTEIHHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAILITHOHHOE O00ecTieyeHue TUCHUIINHBI

12.1. OcHoBHas1 JUTEpaTypa
1. Cucremorexnuka. [IpoexTHpoBaHHe paanOTEXHHUUECKHX cHcTeM: YueOHoe mocobue: Kypc
TEKIUH, KOMIBIOTEPHBIH TPAKTHKYM, KOMITBIOTEpHBIE JabopaTopHble pabOTHl W 3aJaHUE Ha
camocTosTenbHyto padoty / TomukoB A. M. - 2018. 543 c. [DnexrponHsiii pecypc]| - Pexxum gocryna:
https://edu.tusur.ru/publications/7297 (nara obpamenus: 05.07.2018).

12.2. lonosHuTEIbHAS JIUTEPATYPA
1. Cumuy, M. I1. Cucremorexnuka : yueoHoe mocodue / M. I1. Cunmy, E. H. Pribanka ; pen. M.
I1. Cunny ; denepanbHOe areHTCTBO 10 00pa3oBaHMI0, TOMCKHI rOCy1apCTBEHHBIH YHUBEPCUTET CUCTEM
yIIpaBJIeHUsS ¥ paanodaeKTpoHuKH. - Tomck : TYCVYP, 2007. - 242 (manuune B 6ubmmoreke TYCYP - 100
9K3.)
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12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOANYeCKHe MOCo0Us

1. [IIpoextupoBaHHE paAMOTEXHUUYECKUX CHUCTEM: MeETOOUYECKHE YKa3aHHs IO KypCOBOMY
npoektupoBanuto / TommkoB A. M. - 2018. 24 c. [DnekrponHblii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/7287 (mara obpamenus: 05.07.2018).

2. CucremotexHuka. IIpoekTupoBaHue pagHOTEeXHHUYECKUX cHcTeM: YdeOHoe mocobue: Kype
JEKUWH, KOMIIBIOTEPHBIH MPAKTUKYM, KOMIIBIOTEpPHbIE J1a0opaTopHble pabOThl M 3aJaHue Ha
camocTosTenbHyI0 padoty / TonmukoB A. M. - 2018. 543 c. [DnekrponHslii pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/7297 (mara obpamenus: 05.07.2018).

12.3.2. YuyeOHO-MeTOAUYECKHE OCOOUS 151 JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
UHBAJU/I0B

YueOHO-MEeTOANYECKHE MaTePHaJIbl ISl CaMOCTOSITETIbHOM U ayTUTOPHON paboThl 00ydaromumxcs
U3 YKCIIA JIUL C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/JOPOBbS M MHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
a/lalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbS M BOCIIPUATHS HH(OPMALIHH.

JI1s1 JIMI ¢ HApYUIEHUSIMM 3PeHuUst:

- B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOW (hOpMe YBETUUCHHBIM MIPH(TOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. TIpodeccuonaibHbie 6a3bl JAHHBIX B HHPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBI
1. HopmaruBHBIC 6a3bl AaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh,
2. TOUCKOBBIE cuCTeMBbI VIHTEpHET

13. MarepuaibHO-TEXHHYECKOE 00ecneyeHue TUCHMILINHBI U TpedyeMoe MPporpaMMHoe
o0ecreyenue

13.1. O6mue TpedGoBaHNS K MATEPHAIBLHO-TEXHHYECKOMY H MPOTPAMMHOMY 00ecriedyeHH 0
AMCUMILINHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrPaMMHOe o0ecredeHue I JTeKIUOHHBIX 3aHATHI
I[J'If[ IMPOBCACHHUA 3aHATHI JICKOIMOHHOI'O THIIA, T'PYIIIOBBIX W WHAWBUAYAJIBHBIX KOHCyJ'II:T&IIHfI,
TEKYILIEro KOHTPOJIS U NMPOMEKYTOUYHON aTTeCTAallMU MCHOJIb3yeTcs yueOHast ayAUTOpHUsSl C KOJMYECTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 000pynoBaHHas JTOCKOM M CTaHAApTHON yueOHOM Mebemnbio. MeroTcs
JEMOHCTPAIIMOHHOE O0OpyIOBaHME M Y4eOHO-HAIISAHBIE MOCOOUs, 00ECIeUMBAIOIINE TEMaTHYECKHUE
WITIOCTPALUH T10 JICKIIMOHHBIM pa3zeaM JUCLUIUINHBL

13.1.2. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecredeHue I MPAKTHYEeCKUX 3aHATHI

Jlaboparopus paauo371eKTPOHHBIX CUCTEM Iepeadu HHPOopMaIiu

yueOHasi ayIuTOpHs JUIs NPOBEIEHHs 3aHATHI MPAaKTUYECKOro THIA, ydeOHas ayguTopus A
MIPOBEJICHUS 3aHATUHN J1a0OpaTOPHOTO THUIA, MOMEIIEHUE JJII KypCOBOTO MPOEKTUPOBAaHUS (BBIMOIHEHUS
KYpCOBBIX paboT)

634034, Tomckas obmacte, . Tomck, Bepmnnuna ynuna, a. 47, 401 ayx.

Onucanue uMmeroIerocs 000pyI0BaHUs:

- Kommerotep (8 mit.);

- MonwuTtop (19”7 SAMSUNG 1730S) (8 mt.);

- KnaBuarypa (8 mr.);

- Mpims (ontrueckast) (8 mir.);

- KommuiekT ciennanu3upoBanHol yueOHON Mebenu;

- PaGouee mecto npenonasares.

[TporpammMHoe oOecnieueHue:
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- 7-Zip

— Adobe Acrobat Reader

— Far Manager

— Free Pascal

— Free Pascal Lazarus (Bepcus 1.6)
- GIMP

— Google Chrome

— Microsoft Windows Server 2008
— Microsoft Windows XP

— Mozilla Firefox

— OpenOffice

— Opera

— Opera Developer

— PTC Mathcad13, 14

— Scilab

13.1.3. Marepua/jibHO-TeXHHYeCKOe H IPOrPaMMHoe odecrievyeHne JJIs J1adopaTopHbIX padoT

Jlaboparopusi paguo3IeKTPOHHBIX CHCTEM TIepeadu HHPOPMAIHH

yueOHasi ayauTOpus JUIs MPOBENCHHS 3aHATHI MPAKTUYECKOTO TUIA, ydeOHas ayguTOpHs UL
MPOBENEHUS 3aHATHI J1a00OPaTOPHOTO THIIA, TIOMEIIECHHE Ul KYpPCOBOTO MPOCKTHPOBAHUS (BBITOTHEHUS
KYpPCOBBIX paboT)

634034, Tomckas obmactb, . Tomck, Bepmmauna ynuna, a. 47, 401 ayx.

Ornucanue uMeroIerocs 000pyI0BaHUs:

- Komnsrotep (8 mrt.);

- Mounutop (19” SAMSUNG 1730S) (8 mrt.);

- KinaBuarypa (8 wr.);

- Mpimib (ontrueckast) (8 mir.);

- Kommutekt cienmanu3upoBaHHoOi yueOHOU Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHuoe oOecnieueHme:

- 7-Zip

— Adobe Acrobat Reader

— [Far Manager

— Free Pascal

— Free Pascal Lazarus (Bepcus 1.6)

- GIMP

— Google Chrome

— Microsoft Windows Server 2008

— Microsoft Windows XP

— Mozilla Firefox

— OpenOffice

— Opera

— Opera Developer

— PTC Mathcad13, 14

— Scilab

13.1.4. MarepuaJibHO-TeXHHYECKOEe U IPOrPAMMHOe o0ecreyeHue IJIsl CAMOCTOSTEIbHOM padoThl
s camocTosTenbHOI paboThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIbIOTEPHBIE KJIACChl),
PacIoJIOKEHHBIE TIO a/IpecaM:
- 634050, Tomckast o6macTh, . Tomck, JlernHa mpocriekT, 1. 40, 233 ay.;
- 634045, Tomckast o6macTb, . Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckas o6macTs, T. ToMmck, Bepmmanna ynuna, 1. 47, 126 ayn.;
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- 634034, Tomckast 06macTb, I. Tomck, Bepmmanna ynuina, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast MmeOeb;

- komnbioTepsl kiaacca He Huxe [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIIBIOTEPHI MOAKIIOUEHB K ceTn «VHTepHeT» M 00ecleuuBaloT JOCTYN B SJIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpey YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe oOecreyeHre TUCUUIIIMHBI IJIS JIMI C OTPAHUYEHHbIMU
BO3MO’KHOCTSIMH 310POBbSI  HHBAJIU/10B

OcBoeHME IUCUUIUIMHBI JINIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMM 310POBbS W HWHBaJIUIaMU
OCYILIECTBIISIETCS C UCIOJIB30BAHUEM CPEJCTB OOYUEHHMSI OOILEro U CIelnaabHOrO Ha3HAUYEHUSI.

[Tpu 3aHATHAX € OOydYarOUIMMHUCA € HAPYLIEHHSIMH CJIyXa [PEeJyCMOTPEHO MCIIOIb30BAHUE
3BYKOYCUJIMBAIOIIEH anmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIMX TEXHUYECKHUX CPEJICTB
npuema/mepenaud ydeOHOW MHGpOpMaLUU B AOCTYNHBIX (opMax, MOOMIIBHOM CHUCTEMBI MpErojiaBaHMs
UIsE 00y4aIOMMXCS C WHBAIMAHOCTBIO, TOPTATUBHONW MHIYKIIMOHHOW CHCTEMBI. Y4eOHasl ayquTopus, B
KOTOpPOW 3aHMMAIOTCSl OOyyarollMecs C HapylleHHEeM cilyXa, 00OpyloBaHAa KOMIIBIOTEPHOM TEXHUKOH,
ayIMOTEXHUKOH, BUICOTEXHUKOU, NIEKTPOHHOMN JOCKOH, MYIIBTUMEIUHHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOLUIMMUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JIEKIMOHHBIX U YY€OHBIX ayAUTOPHSIX BO3MOKHOCTH IIPOCMOTPA YJAJIEHHBIX 00BEKTOB (HallpUMep, TEKCTa
Ha JIOCKE WM Claiifia Ha SKpaHe) Ipu MOMOLIM BUACOYBEINUUTENEH 11 KOM(POPTHOIO IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOyYalOIIMMHUCA € HApPYLIEHWSIMM OIIOPHO-IBMIaTeJIbHOIO ammapara
UCHOJB3YIOTCSl aJbTEPHATUBHbIE YCTPOWCTBA BBOJA HMH(OpPMAIMM W JApPYrHe TEXHUUYECKUE CpeICTBa
npuema/nepenayd yueOHOM MHQpOpMalMMU B JOCTYHNHBIX (hopMax, MOOMIIBHOM CUCTEMBbI OOy4YEeHHS AJis
JIOZIEN ¢ MTHBAJIIMJHOCTBIO.

14. OneHovHbIE MaTrepvajJbl  METOANICCKUE PEKOMECHAAIUH M0 OPraHU3allui U3YUYCHUSA
AUCHHUIIIMHBI

14.1. Conep:kanue OLCHOYHBIX MATEPHAJIOB M METOAHMYECKHE PEKOMEH AN
I[J'ISI OLICHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHHUA 3aKPCIICHHBIX 3a I[HCHHHHHHOﬁ
KOMITETEHIIUI MCIIONIBb3YIOTCS OLICHOUHBIE MaTepUabl B COCTABE:

14.1.1. TecToBble 3a1aHus

1 Uemy paBHA BeTMUMHOM NpeIebHOM sHepreTrnueckoi addextuBHocTr (penen [llennona)?

1,59 116

1,69 J16

2,56 116

3,22 JI6

2 Kaxoit u3 muknnuecknx n30eirouHbix KogoB CRC (Cyclic redundancy check) obecnieunBaer

HauOOJIbIIIee YUCIO OOHAPYKECHHBIX OIMMOOK OT YHCIa KOHTPOJBHBIX CYMM JUIS Pa3IMYHBIX
nonmHoMoB CRC-kona?

CRC-1

CRC-16-1BM

CRC-30

CRC-4-1TU

3 Uto Takoe METOJ MAaKCUMAIBLHOTO MPaBa0TOA00Ms?

- pa3aenpHOe U3BJICUeHHE HH(DOPMAIIMK U3 OJJHOTUITHBIX HAJIATAIOIIUXCS IPYT HA APYyTa CUTHAJIOB

- O3TO COBMECTHOE paclpejelicHue BBIOOPKHM W3 IMapaMEeTPUUYSCKOTO  PaCIpeIeICHHS,
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paccMarpuBaeMoe Kak (pyHKIIHS TapaMeTpa.

- JTOT METOJ] OIICHHBAHMSI HEW3BECTHOTO TMapaMerpa MyTeM MaKCUMHU3aluu (QYHKIUU
MPaBIOTIOA00MS

- 3a/laya HaXOXKJCHHs alrOpUTMa WIM MpaBWa ONTUMAJIbHOTO MPUHATHS PELIEHUS O HaJIUYUU
OIHOTO U3 HECKOJIBKHX BO3MOXKHBIX CUTHAJIOB B IPUSATOM KOJICOAHUU

4 Y10 Takoe pa3peiieHnue CUraioB?

- pa3zenbHOE U3BIICUCHIE HH(POPMALIUU U3 OJHOTHITHBIX HAJIATAlOLIUXCS IPYT Ha Jpyra CUTHAJIOB

- 3a/laua HaXOXKJCHHs alrOpUTMa WIM MpaBWia ONTUMAJIbHOTO MPUHATHS PELIECHUS O HAJIUYUU
OIHOTO U3 HECKOJIBKUX BO3MOXKHBIX CUTHAJIOB B IPUSATOM KOJICOAHUU

- aHaJIM3 MPUATOro KojeOaHUs C LIETI0 YCTAHOBJICHUS HAJIWYUS CUTHAla B 3TOM KoyieOaHUH Ha
done momex

- 3TO COBMECTHOE paclpeielieHHe BbIOOPKM M3 [apaMEeTPUUYECKOro  pacIpeneieHus,
paccMarpuBaeMoe Kak (pyHKIIHS TapaMeTpa.

5 Kakolt Bua Moayssiiuu ucrosnb3ytorcs B GSM?

FSK

MSK

GMSK

QPSK

6 Kakast niiuna kona B cotoBoi cucreme cBsizu CDMA2000?

8

16

32

64

7 Kakas yactora uznydenus cuctem crangapra IEEE 801.11g?

1,5 MI'g

2,0 MI'g

2.4 MI'g

5,6 MI'n

8 Kaxkast MOynsnus UCTioNb3yercs: B cucreMe MooubHOM cBsi3u ctannapra IEEE 802.15.4 ZigBee
¢ yacrtoto n3nyuenus 2,4 I'T'gy

BPSK

QPSK

OQPSK

QAM

9 Cucrembl MoOunbHOU cBa3u ctanaapra IEEE 802.15.1(Bluetooth). Kakoit meton pacmmpenus
cnekTpa ucnonssyerca B cranaapre IEEE 802.15.1

CDMA

DSS

FHSS

Kons! bapkepa

10 Kakas gacrota uznyuenus cuctem cranaapta IEEE 802.15.4 (Bluetooth)

1,5 MI'nq

2,0 MI'rg

2,4 MI'n

5,6 MI'g

11 Cucrema mobunbHoM cBsizu crangapra IEEE 802.16 (WiMAX) ananTuBHas ¢ epeKIt0YeHUEM
Bu0B Moayisiiiii oT SNR: ipu SNR =5 b — BPSK, SNR = 14 1b — QAM-4, SNR = 25 nb — QAM-16,
SNR =40 n1b — QAM-64. Kakoii Bu1 Moxynauu obecredrnBaeT HauboIbIIYI0 TOMEX0YCTOHYNBOCTH?

BPSK

QAM

QAM-16

QAM-64

12 1. Cucrema moowmnbpHOU cBsizu ctangapta IEEE 802. 20 LTE obecnieunBaeT CKOPOCTh TIEpeiavun
uHpopmanuu 150 Mbut/c - kakas CKOPOCTb Mepeslauydl JaHHBIX OyJeT MPH MCIOIb30BAHUU TEXHOJIOTUU
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MIMO 4x4?

150 Mburt/c

300 Mburt/c

450 Mbut/c

600 Mburt/c

13 Cucremsl iuppoBOro Ha3eMHOTO TEIEBU3MOHHOTO Bemanus DVB-T2 ucnons3yer BHyTpeHHEE
Y BHEILIHEE KOJIUPOBAHUE!

BCH-CK

PC-CRC

PC-CK

BCH-LDPC

14 PagnodacTtoTHbIE M3MEpPEHUsI B CUCTEMaX LU(POBOrO HA3eMHOTO TEIEBU3MOHHOIO BEIIAHUS
DVB-T2. Ilpu xakom SNR o6ecneunBaercss BER<I0E-7 mst 256 QAM?

15 J16

20 /16

25 1b

35 116

15 Cucrembl BBICOKOCKOPOCTHOTO mu(ppoBoro crnyTHHKoBoro TB-Bemanus DVB-S2. Kakas
MOAYJISALMS 00ECIIEYNBAET MAKCUMAIBHYIO CKOPOCTD Iepeaaydu’?

QPSK

8PSK

16APSK

32APSK

16 Cucrema BBICOKOCKOpPOCTHOTO IdpoBoro kabeiapbHoro TB-pemanus DVB-C2 ucnomsiyer
monyssinuio 4096-QAM. Kakoe munumansHoe 3HadeHue SNR Heooxoaumo st obecnieuennsi BER=10E-
720 16

25 16

30 J16

35 J16

17 Cuctembl nudpoBoro MOOMIBHOTO TeneBuU3nOHHOrO Bemanus DVB-H ucnonesiyer Gosnbinoe
yucio Hecymux st COFDM

1K, 2K, 3K

2K, 4K, 8K

3K, 6K, 9K

2K, 3K.4K

18 Kakoii Bug MoIynsuuu CyTHUKOBOM cucteMbl cBsizu DVB-RCS2 obecnieunBaeT HanOoOIbITyIO
CKOPOCTb Iepeiauu nHpopManuu?

QPSK

8PSK

16APSK

18APSK

19 Kakoii Bua MOIYIALNUU CITYTHUKOBOM cucTteMbl cBsizu DVB-RCS2 obecnieunBaeT HanOOIBIITYIO
MTOMEXO03aIUIIEHHOCTh?

QPSK

8PSK

16APSK

18APSK

20 Kaxoit BUJl KOIMpPOBaHMS UCTIOIb3YeTCsl B CIIYTHUKOBOM cucteme cBsa3u DVB-RCS2?

BCH-LDPC

BCH-PC

CK-PC

CRC-BCH

14.1.2. Dx3ameHaAlMOHHbIE BONIPOCHI
1. Ob1iee onucaHre CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX MPU3HAKOB.
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2. TlocraHoBKa 3amauu: OINUCAHUE OKPYXKCHHS CHUCTEMBI C TIEPEUYUCIICHHEM BCEX BXOIHBIX
BO3JICHCTBHI M OINPENEICHUEM HX IapaMeTpoB (YUCIIOBBIX XapaKTEPUCTHK), IEPEUNCIICHUE H OTIHCAaHUE
BBIXOJIOB CHCTEMBI, 3aJaHH€ OOJACTH JONMYCTUMBIX TEXHUYECKUX PEIICHUH, BBIOOp KpUTEpHUS
3(hHEKTUBHOCTH ISl ONITUMH3AIIAN CHCTEMBI.

3. Pa3paboTka MeTona paboThl M MaTEMaTUYECKONW MOJIEIIA CUCTEMBI.

4. TlnanupoBaHWE ¥ TIPOBEICHHE OSKCIEPUMEHTAa (B TOM 4YHCIE KOMIIBIOTEPHOIO) C IEJbIO
MOJTy4eHUs] HEJOCTAIIIUX IS TMPOCKTUPOBAHUS JaHHBIX, O0pa0OTKa pe3yabTaToOB AKCIEPUMEHTA
(BBITIOTHSACTCS MTPU HEOOXOIUMOCTH).

5. CocraBnenue u 000CHOBaHUE (DYHKIIMOHATLHON U CTPYKTYPHOU CXEM CHUCTEMBI.

6. Onpenenenne U 3aJaHUE TEXHUYECKUX TPEOOBAHUMN K JIEMEHTaM CTPYKTYPHOUH CXEMBI.

7. AHanu3 cUCTEMBbI: pacueT OCHOBHBIX KaueCTBEHHBIX MOKa3aTeleil Ha3HauYeHUSI.

8. BpIBOAIBI O JOCTOMHCTBAX, HEOCTATKAX U MMYTSIX JAJIbHEHUIIET0 COBEPIIEHCTBOBAHUS CUCTEMBI.

OO11iee onucaHne CUCTEMBI C XapaKTEPUCTHKON €€ OCHOBHBIX MPU3HAKOB.

9. IlocraHoBKa 3ajayd: OIMCAHUE OKPYXKEHMSI CUCTEMBI C IIEPEUMCIIEHHEM BCEX BXOIHBIX
BO3ICMCTBUI U ONpPEEIIEHUEM UX MapaMeTpOB (YHUCIOBBIX XapaKTEPUCTHK), MEPEUUCICHUE U OMHCAHUE
BBIXO/IOB CHCTEMBI, 33JaHue OOJIACTH JONMYCTUMBIX TEXHHYECKHX pELICHUH, BBIOOP KpUTEpHUs
3¢ GEeKTUBHOCTH AJISl ONITUMU3ALINN CUCTEMBI.

10. Pa3paboTka MeTona paboThl 1 MATEMAaTHIECKON MOJICITA CUCTEMEI.

11. IlnanupoBaHWe W TPOBEACHHE SKCIEPUMEHTa (B TOM YHCJIE KOMIIBIOTEPHOTO) C IIEJBIO
MIOJIy4YEHUSI HEJOCTAIOIIMX Ul MPOEKTUPOBAHUS JaHHBIX, OOpabOTKa pe3yJabTaroB HKCIEPUMEHTa
(BBIMIOTHSACTCS MTPU HEOOXOIUMOCTH).

12. CocraBneHue 1 000CHOBaHUE (PYHKIIMOHAIBHON U CTPYKTYPHOI CXEM CHUCTEMBI.

13. Onpenenenue u 3a/laHne TEXHUIECKUX TPEOOBAHUH K 2JIEMEHTaM CTPYKTYPHOI CXEMBI.

14. AHanu3 cUCTEMBI: pacyeT OCHOBHBIX Kau€CTBEHHBIX IOKa3aresieil HazHaueHus. * BrIBoabl 0O
JOCTOMHCTBAX, HEAOCTAaTKaX M MYTSIX JalbHEHIIEero COBEpIICHCTBOBaHUA cucTeMbl. OOliee omnucaHue
CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX MPU3HAKOB.

15. IlocraHoBka 3alauu: OMUCAHUE OKPYKEHHUS CHUCTEMbl C TEPEUYHCICHHUEM BCEX BXOIHBIX
BO3JEMCTBUI U ONPENECIEHUEM UX MapaMETPOB (UHCIOBBIX XapaKTEPUCTHK), MEPEUNCICHUE U ONMCAHUE
BBIXOJIOB CHCTEMBI, 3aJaHH€ OOJAcCTH JONYCTUMBIX TEXHUYECKUX pELICHUH, BBIOOp KpUTEpUS
3(h(HEKTUBHOCTHU TSI ONITUMU3AIUN CUCTEMBI.

16. Pa3paboTka MeToz1a paboThl M1 MaTeEMaTUYECKON MOJIENIN CUCTEMBI.

17. IlnaHupoBaHuE M MPOBEAEHHE OSKCIIEPUMEHTAa (B TOM YHCJIE KOMIBIOTEPHOIO) C LEJbIO
MOJy4EeHUs] HEAOCTAIOIUX JUIsl TPOEKTUPOBAaHMS JaHHBIX, 00pabOTKa pe3ylbTaToB 3KCIEpUMEHTa
(BBITIOTHSIETCSA TTPU HEOOXOIUMOCTH).

18. CocraBiienue 1 000CHOBaHHE (PYHKLIMOHAIBHON U CTPYKTYPHOU CXEM CHUCTEMBI.

19. Onpenenenue 1 3alaHue TEXHUUECKUX TPEOOBAHUI K 3JIEMEHTAM CTPYKTYPHOM CXEMBI.

20. AHaIM3 CUCTEMBI: pacyeT OCHOBHBIX KaU€CTBEHHBIX MTOKa3arenell Ha3HaYeHusl.

21. BbIBOJBI O JOCTOMHCTBAX, HEOCTATKAX U MYTAX JaJbHEHUIIEr0 COBEPIIEHCTBOBAHUS CUCTEMBI.
OO11ee onucaHNe CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX NMPU3HAKOB.

22. IloctaHOBKa 3ajauM: OIMCAHUE OKPYKEHHUS CHUCTEMBbl C IEPEUYUCIECHUEM BCEX BXOAHBIX
BO3/ICHCTBHI U OINpeNieNleHueM UX MapaMeTpoB (YMCIOBBIX XapaKTEPUCTHUK), MEPEUUCICHUE U ONMHCAHUe
BBIXOJIOB CHCTEMBbI, 3aJaHM€ OOJacCTH JONYCTUMBIX TEXHUYECKHUX pELIeHUl, BBIOOp KpuUTEpUs
3 PEKTUBHOCTH [T ONITUMHU3AIMH CUCTEMBI.

23. Pa3paboTka MeTosa paboThl U MaTEMATHYECKOW MOJIEITA CHCTEMBI.

24. IlnaHupoBaHHE M TPOBEJEHUE DJKCIIEpUMEHTA (B TOM YMCIE KOMIIBIOTEPHOIO) C IIENBIO
MOJTy4eHUsI HEJOCTAIOIIUX Ui NPOEKTUPOBAHUS JaHHBIX, OOpabOTKa pe3yabTaToB HKCIEPUMEHTa
(BBINIOJTHSIETCS TIPU HEOOXOIMMOCTH).

25. CocraBiienue 1 000CHOBaHUE (QYHKIIMOHAIBHON U CTPYKTYPHOI CXEM CHCTEMBI.

26. OmnpeneneHye 1 3aaHue TEXHUYECKUX TPEOOBAaHUM K AJIEMEHTaM CTPYKTYPHOU CXEMBI.

27. AHanu3 CUCTEMBI: pacueT OCHOBHBIX KaYE€CTBEHHBIX MOKA3aTeIe Ha3HAUCHUS.

28. BBIBOJBI O JOCTOMHCTBAX, HEMOCTATKAX U MYTAX AAJBHEHIIETO COBEPLIEHCTBOBAHUS CUCTEMBI.
OOb111ee onrcaHne CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX MPU3HAKOB.

29. IlocraHOBKa 3ajaud: OIMCAHUE OKPYKEHHUS CHUCTEMBI C IIEPEUHUCIECHUEM BCEX BXOAHBIX
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BO3ICHCTBHI M OMPEIEICHUEM UX MapaMeTpOB (YHUCIOBBIX XapaKTEPUCTHK), MEPEUNCIICHUE U OTHCAHUE
BBIXOJIOB CHCTEMBbI, 3aJaHHe OOJacTH JOMYCTUMBIX TEXHMYECKHUX pELIeHUH, BBIOOp KpUTEpUS
3¢ dEKTUBHOCTH JJISl ONITUMHU3AINN CUCTEMBI.

30. Pa3paboTtka meToza paboThl 1 MaTEMaTUYECKONH MOJIETTH CUCTEMBI.

31. IlnmaHupoBaHuE€ M IPOBEJNECHHUE OSKCIIEPUMEHTA (B TOM YHCJIE KOMIIBIOTEPHOIO) C LIEJBIO
MOJTy4eHUs! HEJOCTAIOIIMX JUIA MPOCKTUPOBAHHUS JIaHHBIX, 00paboTKa pe3y/lbTaroB SKCIIEPUMEHTa
(BBITIOJTHSCTCSL IPH HEOOXOTUMOCTH).

32. CocraBnenue 1 000CHOBaHKE (PYHKIITMOHAIBHOW U CTPYKTYPHOU CXEM CHCTEMBI.

33. OnpezneneHue U 3alaHUe TEXHUIECKUX TPEOOBAHUN K DIIEMEHTAM CTPYKTYPHOM CXEMBI.

34. AHanu3 cuCTEeMBbl: pacyeT OCHOBHBIX Kaue€CTBEHHBIX IOKa3areieil Ha3HaueHus. * BbIBoIbI O
JOCTOMHCTBAX, HEJOCTAaTKaX M MYTSAX JAIbHEHIIEro COBEPLICHCTBOBaHUs cUCTeMbl. OOIee omnucaHue
CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX MPU3HAKOB.

35. IlocraHoBka 3amauu: OINHCAHUE OKPYKEHHUS CHUCTEMBI C IEPEUUCICHHEM BCEX BXOIHBIX
BO3ICMCTBUI U ONpPEEIIEHUEM UX MapaMeTpoB (YHUCIOBBIX XapaKTEPUCTHK), MEPEUUCICHUE U OMHCAHUE
BBIXOJIOB CHCTEMBI, 3aJaHHE OOJACTH JONMYCTUMBIX TEXHUYECKUX PEIICHUH, BBIOOp KpUTEpHUS
3¢ GEeKTUBHOCTH J1JIsl ONITUMU3ALIUN CUCTEMBI.

36. Pa3zpaboTka MeToqa pabOThl U MAaTEMaTHYECKON MOJICTTH CHCTEMBI.

37. IlnanupoBaHuE M TMPOBEICHHE SKCIIEPUMEHTAa (B TOM YHCJIE KOMIBIOTEPHOTO) C LEIBIO
MOJIYYCHUSI HEAOCTAIOIIUX JUIsl TPOCKTUPOBAHMS JaHHBIX, 00pabOTKa pe3ylbTaToB 3KCIEPUMEHTA
(BBIMOTHSACTCS MTPU HEOOXOIUMOCTH).

38. CocraBnenue u 000cHOBaHHE (DYHKIMOHATBHON U CTPYKTYPHOU CXEM CHUCTEMBI.

39. OnpenencHue U 3a/laHue TEXHUYECKUX TPEOOBaHMII K 3JIEMEHTaM CTPYKTYPHOM CXEMBI.

40. AHanu3 CUCTEMBI: pacieT OCHOBHBIX Kau€CTBEHHBIX MTOKa3areseii Ha3HAYCHHUS.

41 BbIBOIBI O TOCTOMHCTBAX, HEAOCTATKaX U MYyTAX JaJbHEHIIETO0 COBEPIIICHCTBOBAHUS CUCTEMBI.

14.1.3. Tembl ONIPOCOB HA 3aHATHAX

* [locTanoBka 3ama4yd: ONHCAHWE OKPYXKEHHUS CHCTEMBI C TIEPEUMCIIEHHEM BCEX BXOIHBIX
BO3JICHCTBHUI U ONpE/IEICHHEM HX ITapaMeTpOB (YMCIOBBIX XapaKTEPHCTHK), TIEPEUUCIICHIE U OMHCAHKE
BBIXO/IOB CHCTEMBI, 33JaHHe OOJIACTH JONMYCTUMBIX TEXHHYECKHX PpEIICHUH, BBIOOP KpUTEPHUS
3 PEeKTUBHOCTH JJISI OITUMH3ALUH CUCTEMBI.

* Pa3paboTka MeToza paboThl M1 MAaTEMaTUYECKON MOJICIIA CHCTEMBI.

* [lnaHupoBaHMe W TPOBEAECHUE OSKCHEPUMEHTAa (B TOM YHCIIE KOMIIBIOTEPHOIO) C LENbIO
MOJTYYEeHUSI HEJOCTAIOIIUX ISl TPOCKTHPOBAaHMS JaHHBIX, 00pabOTKa pe3ylbTaToB HJKCIIEPUMEHTa
(BBINOJIHSIETCS TIPU HEOOXOIMMOCTH).

* CocraBieHue 1 000CHOBaHUE (PYHKLIMOHAIBHON U CTPYKTYPHOM CXEM CHUCTEMBI.

* OnpezeneHye 1 3a1aHne TEXHUYECKUX TPeOOBaHUM K 3JIeMEHTaM CTPYKTYpPHOU CXEMBI.

* AHanmu3 CHCTEMBI: pacdeT OCHOBHBIX Ka4eCTBEHHBIX IOKa3aresiell HazHaueHWs. * BBIBOIBI O
JOCTOMHCTBAX, HEAOCTATKAX U MYTIX AAJbHEHUIIEro COBEPIICHCTBOBAHUS CUCTEMBI.

OO0111ee onucaHne CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX IPU3HAKOB.

14.1.4. Tembl HHAUBUAYAJIBHBIX 3a1aHUI
- PaguonoxanyionHas CTaHIMs JaTbHET0 OOHAPYKEHUS CAMOJIETOB.
- PagnonokaiimonHasi CTaHIMs HaBEJEHUS U LIeTICyKa3aHHUs.
- PagnonokaimonHas cTaHIusl ¢ CHHTE3UPOBAHHOM anepTypoil aHTEHHBI.
- JIByXTIO3HITMOHHAS pAaIMOJIOKAIIMOHHAS CHCTEMA.
- PagroHaBUraninoHHOE YCTPOMCTBO KOCMUYECKOTO arnapara.
- JluddepennuanpbHoe paaluoOHABUTAIMOHHOE YCTPOWCTBO ammaparypbl MOTPEOUTENSI CHUCTEMBI
ITIOHACC.
- KoppensunonHo-3KcTpeMalibHasi CHCTEMa HaBUTAIUH JIETaTEILHOTO armapara.
- Ilone3nast Harpy3ka KOCMHUYECKOTO anmnapara MOHUTOPUHTA 3€MHOM TOBEPXHOCTH.
- CrucreMa OnvyKHEN HaBUTAIMU JUIS 00E€CIIEUEeHNS [TOCAIKU CaMOJIETOB.
- CamonetHas PJIC ¢ ADAP.
- CucremMa paIuOTEXHHYECKON Pa3BEIKH.
- ®a30BbIN pagUOIIEIICHIaTOP.
- MOHOMMITYIBCHBIN AMIUIMTYIHBIN MIEJIEHTaTopP.
- AanTuBHAs MKWPOKOTONIOCHAS CUCTeMA IS «posi» HaHOCTyTHUKOB CubeSat.
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- JIByXCTOPOHHSISI ITMPOKOTIOIOCHAsI CUCTEMa CITyTHUKOBOH cBsi3M cranaapra DVB-RCS.
- CucreMa CyTHUKOBOM CBSI3U TSI TIOABOTHOTO poOOTa

14.1.5. Bonpocsl Ha cobeceoBaHmne

+ O0I11Iee ONMCaHNEe CUCTEMBI C XapaKTEePUCTUKON €€ OCHOBHBIX MPU3HAKOB.

* [locTaHoBka 3aja4yd: ONKMCAHUE OKPYKEHHUS CHCTEMBI C TICPEUMCIICHUEM BCEX BXOIHBIX
BO3/ICHCTBHI U OIPENEIEHUEM HX MapaMeTpOB (YMCIIOBBIX XapaKTEPUCTHK), IEPEUNCIICHUE U ONHCAHUE
BBIXO/IOB CHCTEMBI, 3aJlaHue OOJIACTH JONMYCTUMBIX TEXHHYECKHX PpEHICHUH, BBIOOP KpUTECPHUS
3¢ HEKTUBHOCTH JJIsl ONITUMHU3AIUHA CUCTEMBI.

* Pa3paboTka MeToa paboThl 1 MATEMaTUYECKON MOJIEIIA CHCTEMBI.

* IlnanupoBaHWe W TPOBEACHUE OSKCIEPUMEHTAa (B TOM YHCIIE KOMIIBIOTEPHOTO) C LEINbIO
MOJYYCHUST HENOCTAIOIIUX JIJIsl TPOCKTHPOBAaHUS JaHHBIX, OOpabOTKAa pe3ylbTaroB 3KCIIEPHUMEHTa
(BBIIOJTHSIETCS TIPU HEOOXOIMMOCTH).

* CocrapiieHue 1 000CHOBaHHE (YHKIIMOHAIBHON U CTPYKTYPHOU CXEM CHUCTEMBI.

* OnpeeneHne 1 3a1aHue TEXHUIECKUX TPEOOBAaHMI K AIEMEHTaM CTPYKTYpPHOU CXEMBI.

* AHAJIM3 CUCTEMBI: pacyeT OCHOBHBIX Ka4Y€CTBEHHBIX ITOKa3areiell Ha3HAYCHHUSI.

* BBIBOZIBI O TOCTOMHCTBAX, HEAOCTATKAX U MYTSX AaJbHEHUIIIET0 COBEPIICHCTBOBAHUS CHCTEMBI.

14.1.6. TeMbI JOMALITHUX 3aaAHUHI

* Pa3zpabotka MeTosa paboOThl U MaTeMaTHYECKOM MOJIETH CUCTEMBI.

* [lmanupoBaHue W TPOBEACHHE OKCIEPUMEHTa (B TOM YHCIIE KOMIBIOTEPHOTO) C IIEJbIO
MOJTyYeHUs HEJOCTAIIIUX JUIS MPOSKTUPOBAHUS JaHHBIX, O0pabOTKa pe3yabTaroB HKCIEPUMEHTA
(BBIMOTHSACTCSA MTPU HEOOXOIMMOCTH).

* CocraBneHue 1 000CHOBaHUE (PYHKIIMOHAIBHON U CTPYKTYPHOM CXEM CHUCTEMBI.

* OnpeienieHUE U 3a/IaHUe TEXHUYECKUX TPEOOBAHMI K 3JIEMEHTAM CTPYKTYPHOU CXEMBI.

* AHanu3 CHCTEMBI: pacyeT OCHOBHBIX Kaue€CTBEHHBIX IOKa3arejeil HasHadeHus. * BbIBoABI O
JOCTOMHCTBAX, HEAOCTAaTKaX M IYTSAX JaTbHEHIIEro COBEPIICHCTBOBaHUSA cucTeMbl. OOIee onmcaHue
CHCTEMBI C XapaKTEPUCTHKON €€ OCHOBHBIX MPU3HAKOB.

* IlocTraHoBka 3agauu: OMHCAHUE OKPYKEHUS CHCTEMBI C TIEPEUMCICHHEM BCEX BXOIHBIX
BO3ICMCTBUI U ONpPEEIIEHNEM UX MapaMeTpoB (YHUCIOBBIX XapaKTEPUCTHK), MEPEUNCICHUE U OMHCAHUE
BBIXOJIOB CHCTEMBI, 3aJaHHe OOJACTH JONMYCTUMBIX TEXHHYECKHUX PEIICHUH, BBIOOp KpUTEpHUS
3¢ GEKTUBHOCTH ISl ONITUMHU3AIUN CUCTEMBI.

14.1.7. TeMmbl KOHTPOJILHBIX PadoT
Oxpyxenue cuctembl. Buentnue ycrnoBusi. Maremaruueckas moaens. [InanupoBanue
sKcnepuMeHTa. [IpoekTupoBaHue eqMHUYHON HUTH.

14.1.8. Bonnpocbl Ha caMONOATOTOBKY

* OO011ee onMcaHue CUCTEMBI C XapaKTEPUCTUKONW €€ OCHOBHBIX ITPU3HAKOB.

* JlocTaHoBka 3ajauM: ONHMCAHUE OKPYXKEHHUS CHCTEMbl C TIEPEUUCIIEHHEM BCEX BXOAHBIX
BO3/ICHCTBHI W OTpENeICHUEeM HX MapaMeTpoB (YMCIIOBBIX XapaKTEPUCTHK), IEPEUNCIICHUE U OTHCAaHUE
BBIXO/IOB CHCTEMBI, 33aJaHue OO0JacTH JONMYCTUMBIX TEXHHYECKHX PpEIIeHUH, BBIOOP KpUTEpHUs
3(h(HEKTUBHOCTHU JIsI ONITUMU3AIUN CUCTEMBI.

* Pa3paboTka MeToza paboThl M1 MaTEMaTUYECKO MOJIENIN CHCTEMBI.

* [lnaHupoBaHWe W TPOBEACHUE OKCIEPUMEHTa (B TOM YHCIIE KOMIIBIOTEPHOTO) C IENBIO
MOJYYEeHUs] HEAOCTAIOIUX JUIsl TPOEKTUPOBAHMS JaHHBIX, 00pabOTKa pe3ylbTaToB 3KCIEpUMEHTa
(BBITIOJIHAETCS TPU HEOOXOTUMOCTH).

» CocraBiieHue 1 000CHOBaHHE (YHKIIMOHATIBHON U CTPYKTYPHOU CXEM CHUCTEMBI.

* OmnpeneneHne 1 3a1aHue TEXHHIECKUX TPEOOBAHHA K AJIEMEHTaM CTPYKTYPHOU CXEMBI.

* AHaJIU3 CUCTEMBI: pacyeT OCHOBHBIX Ka4€CTBEHHBIX ITOKa3areiel Ha3HaYeHHUsI.

* BBIBOZIBI O IOCTOMHCTBAX, HEAOCTATKAX U MYTSX JaJbHEHUIIIETO COBEPIICHCTBOBAHUS CHCTEMBI.

14.1.9. Bonipocsl 1Jis1 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHAPaM
Onucanue paguorexHuueckoi cucremsl. (Ha3Banue, 1ienp U Ha3HaueHHWE, NPU3HAKA U (QyHKIMK
CHCTEMBI, I0Ka3aTeNIu Ha3HaYeHUsI, KpuTepuil a¢pdextuBHOCTH) CocTaBIeHNEe TEXHUUECKOTO 3a/1aHusl.
(Meton peanu3aiy, OnMcaHUe CUCTEMBI B 11€JI0M, YKPYITHEHHasi OJIOK-CXeMa CHCTEMBI, OITMCaHHe
MOJICUCTEM, TAKTUKO-TEXHUUYECKHE TPeOOBaHMS)
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Oxpyxenue cucreMbl. BHemHne ycnoBus. (XapakTepUCTUKa yCIOBUM AKCIUTyaTallid, OCHOBHBIE
HarpaBJIEHUs, 10 KOTOPBIM HEOOXOIMMO MPOBEJEHUE SKCIIEPUMEHTOB)

Maremarnueckast Monenb. IlnmanupoBanue skcnepumMeHTa. (IlepeyeHb BXOJOB M BBIXOJOB C HUX
0003HAYEHUSAMH U KOJIMYECTBEHHBIMHU XapaKTEPUCTUKAMU-Pa3MEPHOCTIMH, (POPMYJIbHAsL CBSI3b BXOJOB U
BBIXO/IOB M/MJTH X CTaTUCTHUECKUX XapaKTEPUCTHK, IUTAHUPOBAHHUE IKCIIEPHMEHTA)

Maremarudeckass monens. IlnanupoBanue skcniepumenta. (IlepedeHb BXOMOB M BBIXOIOB C HMX
0003HAYEHUSIMHU U KOJIMYECTBEHHBIMHU XapaKTEPUCTHKAMU-PA3MEPHOCTIIMH, (OPMYJIbHAS CBS3b BXOJOB U
BBIXO/I0B M/MJIM UX CTaTUCTUYECKUX XapaKTEPUCTHK, IUTAHUPOBAHUE HKCIIEPUMEHTA)

14.1.10. Tembl pacueTHBIX padoT
W3yuyenue 3amganus u odiiee onucanue cuctembl. [locranoBka 3a1auu pa3pabOTKU CUCTEMBI.
AHanu3 nuTeparypsl M IOUCK aHasloros. PazpaboTka MeToa U MareMaTu4eckoi MOJIeIH.
MopnenupoBaHnue WK SKCiepuMeHT Pa3zpaboTka GyHKIIMOHAIBHOM U CTPYKTYPHOH CXEM.
Pacuetsl u
onpenenenue TT k anemeHTam cxeM AHanu3 rnokaszareneii cucremsl. CocraBieHue U 0popMIIeHHE
oTyerTa.

14.1.11. Tembl 1a00paTOpHBIX padoT

Onucanue paguorexHuueckoil cucrembl. (Ha3Banue, e 1 Ha3HaYeHHE, MPU3HAKU U QYHKLIHUU
CHCTEMBI, I0Ka3aTeIN Ha3HaYeHUs!, KpUTepUil 3 HEKTUBHOCTH)

CocraBnenue TexHU4eckoro 3afanus. (Mertox peanus3alMy, ONUCAHME CHCTEMBI B LEJIOM,
YKpyTHEHHast OJI0K-CXeMa CUCTEMBbI, OIIMCAaHUE MOJICUCTEM, TAKTUKO-TEXHUUECKUE TPEOOBaHMS)

Oxpyxenue cucreMbl. BHemnue ycnoBus. (XapakTepuCTUKa yCIOBHUM 3KCILTyaTallii, OCHOBHBIE
HarpaBJIEHUs, [10 KOTOPHIM HEOOXOMMO MPOBEEHNE SKCIIEPUMEHTOB)

Maremaruueckast moaenb. [lnanupoBanue skcnepumMenTa. (IlepeueHb BXOJOB M BBIXOJOB C HX
0003HAYEHUSAMH U KOJIMYECTBEHHBIMHU XapaKTEPUCTUKAMU-PA3MEPHOCTIMHU, (GOPMYJIbHAsL CBS3b BXOJOB U
BBIXO/IOB M/HMJTH UX CTaTHCTUYECKUX XapaKTEPUCTHK, IUTAHUPOBAHHUE IKCIIEPHMEHTA)

Maremaruueckass monenb. IlnanupoBanue skcnepumenta. (IlepedeHb BXOMOB M BBIXOIOB C HMX
0003HAYEHUSIMHU U KOJIMYECTBEHHBIMU XapaKTEPUCTHKAMHU-PA3MEPHOCTIIMH, (POPMYJIbHAS CBS3b BXOJOB U
BBIXO/I0B M/MJIM UX CTaTUCTUUECKUX XapaKTEPUCTHK, IUTAHUPOBAHUE HKCIIEPUMEHTA)

14.2. TpeﬁoBa}mﬂ K OICHOYHBIM MaTrepuajJgamMm AJd JUll ¢ OrpaHU4Y€¢HHBIMHA BO3MOKHOCTSAMU
310pOBbH U UHBAJIU/I0B
I[J'IS[ Jan, € OTrpaHUYCHHBIMU  BO3MOXHOCTAMHU 3A0POBbSA W HHBAJIWIAOB MNPEAYCMOTPCHLBL
AOMOJHUTEIIBHBIC OLICHOYHBIC MAaTCpUalibl, IECPCUCHL KOTOPBIX YKA3aH B Ta6J'II/II_I€ 14.
Ta6Jmua 14 — I[OHOJ'IHI/ITGJ'II)HI)IG Marepualibl OCHUBAHUA JIA JIML C OTPaHUYCHHBIMH BO3MOKHOCTAMU
340pPOBbI U UHBAJINIOB

Kareropun Buipl 1OMONMHUTENBHBIX OLIEHOUHBIX @DopMBI KOHTPOJIS ¥ OLIEHKU
00y4aroIuXxcs MarepuasoB pe3yabTaToB 00yUEHUs

TecTbl, MMCbMEHHBIE CAMOCTOSTEbHbBIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

[IpenMy1ieCTBEHHO MMCHMEHHAs
IIPOBEpPKA

C HapymeHusaMu
ciyxa

C napymenusimu | CobecefoBaHue 1Mo BOIpocaMm K 3a4eTy, [IpeuMyInecTBeHHO yCTHas MpoOBEpKa

3peHUs OIIPOC IO TEPMHUHAM (MHIMBUYaTbHO)
C HapymeHus MU Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIIbHBIE pabOTHI, MUCbMEHHBIE = [IperMyIecTBeHHO AUCTAHIIMOHHBIMU
JIBUTATE€IILHOTO CaMOCTOSTENIbHBIE PAa0OTHI, BOIIPOCHI K MEeTOAaMu
anrapara 3a4eTy
C orpannuenusiMu o  TecTbl, TUCbMEHHBIE CAMOCTOATENbHBIE [Ipenmy1iiecTBEHHO POBEPKA
00IIEeMEeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOAaMHU UCXOJIA U3 COCTOSTHUS
MMOKa3aHUSIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI =~ OOYYAIOIIEroCs HA MOMEHT MPOBEPKH

14.3. Meroguyeckne peKOMEHAAUMH 110 OLEHOYHbIM MaTepHaIaM /sl JIML C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B
JInig nun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbSl M HMHBAJIWJOB IIpEyCMaTpUBAcTCS
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nocTtymnHas popMa nperoCcTaBIeHHsS 3aJaHHH OLIEHOYHBIX CPEICTB, @ UMEHHO:

- B Ie4aTHOM (hopme;

- B Ie4aTHOU (hOpMeE C YBEITMUECHHBIM MIPUDTOM;

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 33/1aHUS BCIYX;

- IPeAOCTaBICHUE 3aJIaHHsI C UCIIOJIb30BAaHUEM CYpJIOIIEpPEeBOIA.

JluaMm ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3JI0POBbSI M MHBAJIHMIaM YBEJIHMYMBACTCA BpeMs Ha
MOJrOTOBKY OTBETOB Ha KOHTPOJBHBIC BOMPOCHL. [l Takux OOydYaromuxcsi MpeayCcMaTpuBaeTCs
noctynHasi popMa nperocTaBIeHHsI OTBETOB Ha 33/1aHUs, @ UMEHHO:

- NUCHMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT aCCUCTCHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHUBaHHUS pPE3YJAbTaTOB OOYYEHHUS JUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
37I0POBbSl M MHBAJIHJIOB 10 TUCHUIUIMHE MPEIyCMaTpPHBAET MpPEIOCTaBIeHne WHpopMaruu B (opmax,
aIaTUPOBAHHBIX K OTPAHHYCHUSM UX 3JI0POBBS U BOCIIPUSTUS HHPOPMAIIHH:

JlJ1s1 JINI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUYECHHBIM IIPH(PTOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOU (hopme.

JlJ1s1 JIN1 ¢ HAPpYUIEHUSIMH ONOPHO-ABUTATEJILHOTO anmapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOM (hopme.

[lpr HEOOXOMUMOCTH JUISL JIMII C OTPAaHHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbsSi Y HMHBAJIHJIOB
IpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MPOBOAUTHCS B HECKOIBKO ITAIIOB.
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