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1. EJIM OCBOEHUA JUCHHUITJINHBI

Ilenp u3ydyeHUs NUCLMIUIMHBI - U3y4CHHE METOAOB TEXHUYECKOW IUArHOCTHKHU, IOHATHE O
JMArHOCTUKE CJIOXKHBIX TEXHHYECKHUX CHCTEM; OCOOCHHOCTEH, MNpEeUMYILNEeCTB M HEAOCTaTKOB
pa3IMYHBIX METOIOB TUArHOCTUKU; TPeOOBAaHUI K TMarHOCTUYECKOM anmaparype

2. 3AJAY1 OCBOEHUA JTNCIUITJIMHBI

332[2[‘-11/1 HU3YyUYCHUA NUCHUILIAHBI:

— JaThb O630p IMpUMEPOB TUATHOCTHKU B aTOMHOM IMPOMBIINIJICHHOCTH, MAaIIMHOCTPOCHHHU, B
HC(bTeFaBOBOﬁ MPOMBIIIJICHHOCTH

— TIMPHUBCCTH OLCHKH Ka4u€CTBa, COCTOAHHA W MPOTHO3UPOBAHHUE BO3MOKHOCTHU JIaJIBHeI;'IIHeI\/’I
OKCINTyaTallu CUCTEM TCXHUYCCKOTO JUATrHOCTHUPOBAHUSA ADC.

3. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI (1aee
— OIl) MATUCTPATYPBI

Jucuunnuza peaau3yercs B paMKax BapHaTUBHOMN 4acTH.

Jlis ocBoeHUS AMCUMIUIMHBI HEOOXOAMMBI KOMIETEHLUH, C(HOPMHUPOBAHHBIE B paMKax H3yueHUs
CIeqyoIUX IucuMIUIMH: «Teopus BepoATHOCTEM M MareMaTHyeckas CTaTHCTUKa», «JInHelHas
anrebpay, «uadopmarnkay, «KOMIBIOTEpHBIE TEXHOJIOTHH B TPUOOPOCTPOCHUM.

Jucnunnuaa nzydaercs Ha 1 Kypce B 1 cemecTpe MarucTparypsl.

4. IEPEYEHbD IINIAHUPYEMBIX PE3YJIBTATOB OBYUYEHUS 11O AUCIIUAIIJIMHE,

COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI' PAMMBbBI

B pesynbrate ocBoenus OIIOII maructparypbl OOyYaroOlIUiCS TOJDKEH OBJIAJETH CICAYIOIIMMHU
pe3ynbraTaMu OOY4YEeHHS 110 TUCIUTUIMHE:

Koabi Pe3yabrarsl ocBoennst OOIL. IlepedeHb MJIAHMPYEMBIX pe3yJIbTAaTOB
KOMIIeTeHIH Cooeporcanue KomnemeHnyuil 00y4eHMs MO IUCHUILTHHE
i
3HaTh:
° Crnenuduky MalmmHHOTO O0y4YeHUS,

CBA3aHHYIO C HpO6J'ICMaMI/I BBIYHCIIUTEIILHOM

3¢ (}EeKTUBHOCTHU U TepeoOyUeHUs

[ THIIOJIOTHIO 33J1ad OOYUYCHHSI 110
['oTOB IPUMEHSTH METOIBI TIpeHeCHTaM
CHUCTEMHOTO aHaju3a It ° OCHOBHBIC 3a71a4i 00yUEHHUSI 110
MK-6.3 TIOJTOTOBKU M 000CHOBaHHUSI mperneaeHTaM: Kiaccu(ukarys, KiacTepu3ars,

BBIBOJIOB O COCTOSIHUU CHCTEMBI
YIIPABJICHUS Ka4€CTBOM
MPOAYKIUHU

perpeccus, NOHMKCHUC pa3sMCPHOCTH, U MCTO/AbL
X pCHICHUS

YMmeTh:
[ ) HpI/IMeHSITB TCXHOJOI'nu, METOAbI U

WHCTPYMEHTAJIbHBIC CPEICTBA 00PabOTKH
OONBIINX TAHHBIX

° [IpuMeHATH HAa IPAKTUKE OCHOBHBIE




MATEMATUYCCKHUEC MOACIN B obOnactu
crieuaJIn3ali MPUMEHATH IICPCIICKTHBHEBIC
MCTOJAbI UHAYKTUBHOI'O 06yquI/1;1,
AHAJIU3UpPOBaTh JOCTOMHCTBA, HCJOCTATKH U
I'paHuLIbI IPUMCHUMOCTH HUCITIOJIb3YCMbBIX

METOJIOB

Baaners:

° SA3pikoM nporpammupoBanus Python

° WNuctpymentamu data science — jupyter

notebook, jupyter lab, PyCharm.

Python—¢peiitmBopkamu " OubIMoTeKAMHU
aHaJIn3a JaHHBbIX, ux BU3yaJIn3alun )41

MamuHHOTO OO0yueHuss — Pandas, Numpy,
Sklearn.

5. OBBbEM JJUCHHUIIJIMHBI B 3AYETHBIX EJJMHUIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BbBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYUYAIOIIIUXCSA C TIPENOJABATEJIEM (II0 BHJAM 3AHATUI) M HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIUXCA

®opma o0yueHHs (BHOCSTCS JTaHHBIE IO
peanu3yeMbIM hopmam)
OuHasn
CemecTp
Ne 1 | | | | Bcero
KoamnyecTBo 4acoB Ha BHJ Pa0OThI:

Bua pa6orsi

KontakTHasi padora o0y4yaommuxcst ¢

npenogaBarejieM
AyTuTOpHbBIE 3aHSATHS (8ce20) 32 64
B Tom unce:
JeKyuu 16 32
npakmuiecKue 3aHsamus 16 16

1aboOpamopHble 3aHAMUS

IIpomeskyTOouHAsI aTTeCTANUS

B Ttom uncne:

3auem - -
IK3amen + +
CaMocTOosITEIbHAS PAa00Ta 00y4AI0IINXCH 112 112
Bcero (4achl): 180 180
Bcero (3aueTHble €IMHUIIBI): 5 5

6. COAEP)KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3/IEJIAM)
C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKUX YACOB
U BUJOB YYEBHBIX 3AHATHUI

6.1. Pazoenvt oucyuniunvl u mpyooemKocns no 6U0am y4eOHbIX 3aHAMUIL
(6 akademuueckux uacax)



Ne ni/m HaumeHnoBanue pasjeJia /TeMbl Buabi yueOHoii padoThl B yacax

AUCHUITUHBI (BHOCSATCS ITaHHBIE 110 peaIn3yeMbIM
dhopmam)

Ounas ¢popma o0yuenust

Jlek IIp Jla0 | Bueayn | CP

CoBpemennast ADC kak 00bEKT
JIMAarHOCTHUPOBAHMUSI

[ToHsiTHE CIOKHON YETTOBEKO-MAIIMHHOMN
cuctembl. CTOoXacTuueckas npupoza
npoueccoB Ha ADC. Poinb
yenoBeka-oneparopa ADC

OOyueHne MaluH TUarHoCTUPOBAHUIO
ADC

3aiaun U3BIEUCHUS TaHHBIX. MeTo/bI
2.1. oOydenust mamuH. [Ipobnema Gonpimx 2 2 14
JAHHBIX

PerpeccuonHble U HEHPOCETEBBIE METO/BI
B T/TADC

Perpeccuonnsie monenu. [lepuentpon u
3.1.  |kmaccuueckue HelipoHHble cetu. RBF-cetn 2 2 14
JUISL PETPECCUU U KJIacCU(DUKALIUU
Knaccudukanus cocrosanit ADC. MeTtosl
4. KJIaCTEpHOTO aHanu3a B 3agadax T/[ ADC.
DKCIIEPTHBIE CUCTEMbI IMarHOCTUPOBAHUS
Pacnio3naBanue n300paskeHHH.

4.1. [InoTHOCTHBIE anroputMbl. balieccoBckue 2 2 14
CUCTEMBbI

MeToab! IMarHOCTUKH, OCHOBAHHBIE Ha
Pa3IMYHBIX MOJIEIIAX 00yUYCHHS MAIlKH.
AHaJIN3 3KCIUTyaTallMOHHBIX JaHHBIX B
cpexe R

KnacrtepHsblil aHanmu3 OMHOTUITHBIX
00bexToB. [Ipenckazanue xapakTeprucTuk
00BbEKTa MO JaHHBIM OTHOTHITHBIX
00bEKTOB

[IporpammupoBanue 3anaa TJ{ ADC Ha
Pyton

Pacmmmpenue SciPy. Pacummpenne NumPy.
bubnuoreka scikit-learn

KomnbrorepHas noazepkka oneparopa
ADC

Cxarue nH(opMaIny, MpeCTaBIsIeMOon
oneparopy ADC

Busyanu3zamus napopmanumy,

7.2 npencrasiseMon oneparopy ASC 2 2 14

1.1.

5.1.

6.1

7.1 2 2 14

HToro 3a cemecTp: 16 16 112

Ipum.: Jlex — nexyuu, Cem/IIp — cemunapul, npaxmuyeckue sauamus, Jlab — nabopamopHule 3aHAMUS,
CPO — camocmosmenvras paboma 00y4aouuxcst
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6.2. Cooeprcanue oucyuniunsl, CMpyKmypuposannoe no pazoenam (memam)

.HeKI/tUOHHblI;l KypcC

Ne

HaumenoBanmue pasaena
/TeMBbI JUCIHUILINHDI

Conep:xkanue

1. |COB‘peMeHHa$[ ADC Kak 00BEKT JUArHOCTHPOBAHHUS

1.1.

ITonsaTue cnoxuoM
YeJI0BEKO-MAITUHHOM
cucteMbl. CToxacTuuecKkas
MPUPOA MPOIECCOB Ha
ADC. Ponn
yenoBeka-onepatopa ADC

OcCHOBHbIE XapaKTEPUCTUKU IpUOOpa KaK TEXHUYECKOU
cucteMbl O60011eHHas GyHKLIMOHAIbHAS MOZEIb Iprudopa
CTpyKTypa IpOEKTHBIX PadOT M ATAIbI TPOSKTUPOBAHHUS
npubopoB. XapaKTepUCTUKH TPUOOpa KaK CpeCcTBa
n3Mmepenus. [loctpoeHne MeTponoruyeckoi Mojenu npudopa.
CTpyKTypHBIE METO/IbI TOBBIIIEHUS! TOYHOCTU ITPUOOPOB.
Meton orpunarensHoi 00paTHOM cBsi3U. MeTon
BCIIOMOTaTeIbHbBIX U3MepeHHil. lITepaninoHHbIe METO/BI.
MeTonb! 00pa3oBbIX Mep. TeCTOBbIE METO/IBI.
Hepapxudeckuii moAXoa K KOHCTPYHUPOBAHUIO 3JIEKTPOHHOM
armaparypbl. MoAyIbHBIN TPUHIIAIT KOHCTPYHPOBAHUS
ANIEKTPOHHOH annapatypbl. KOHCTpyHpoBaHUe NeyaTHbIX IUIaT.

Q0Oyuenne MalluH guargoctupoBanuio ADC

2.1.

3aJ1a4 N3BJICUCHUS
JaHHBIX. MeTonbl 00y4YeHHUs
marmH. [Tpobnema
OOJIBIINMX JTAHHBIX

OmnuceiBaroTCs 0COOEHHOCTH MPOEKTOB co3aanus AC — Kak Ha
OCHOBE TUTaT(OPMBI, TAaK U COBPEMEHHBIX (MHTETPAIIMOHHBIX ).
Brigenstorcst OCHOBHbBIE PUCKU (COLMAIbHBIEC, TEXHUUECKHUE,
JUHTBUCTUYECKUE U JIP.), IPUCYIINE UHTETPAllHOHHBIM
MIPOEKTaM; TAKKe aHAIU3UPYIOTCS PUUYUHBI, BHI3BIBAIOIINE
5Tu pucku. Oxonoruueckas Huma ['OCT 34 B mpoekrax
co3nanus coBpeMeHHbIX AC. B cooTBeTCTBHY C pUCKaMHU U UX
npuIruHaMu, GOPMYIUPYIOTCS TPeOOBaHUS K HICATHHON
METOJI0JIOTMH, TIO3BOJISIONIEH YIIPABISITh PUCKAMU IIPOEKTOB
co3nanus coppeMeHHbIX AC. O603HauaroTCs "TpaHMIlbl
Bnusinusg" pekomengauuid 'OCT. "Dkonornyeckast Huma"
I'OCT 34. Yto takoe 'OCT? I'OCT-34. Ocobennoctu
co3nanus copeMeHHbIX MC. Yto naer 'OCT nns npoexra.
CocraB pa0oT U BbIlycKaeMble TOKYMEHThI. OMUCHIBAIOTCS
JOTIOJTHUTENbHBIE PUCKH IPOEKTOB, BBI3bIBAEMBIE OKPYKECHHUEM
MIPOEKTa — B TIEPBYIO OUEpebh M3-3a MOTPEITHOCTEH B
ynpaBieHueckux pemreHusx. [lokazano kakum o6pazom 'OCT
yrpasisieT 3TuMu puckamu. Ctaauu u 3tambl co3ganus AC.
Cucremusrii ananus. [Ipsmas 3agaua. OOparHas 3aqaya.
Craanu ¥ dTarsl: 00Ul 3aMbICE]L.

I'OCT: o6muii 3ambicen. 'OCT: craguu cozganust AC. Uto
natot ctaguu U 3tanbl? [OCT u aktuBHBIE Tpogaxku. CTaguu u
stanbl. JJokymeHTanus npoekra. @opMupoBaHue TpeOOBaHUI
K AC. Texunueckoe 3a1anne. DCKU3HBIA MPOEKT. TeXHUYIECKHI
MPOEKT.

Pabouas noxymentanus. Beon B aeiictBue. ConmpoBoxaeHHE
AC. [IpoBoauTCs CONOCTABUTENbHBIN aHAIN3 PUCKOB MPOEKTOB
co3nanus coBpemeHHBIX AC u pexomenaaruii [OCT.
[TokazaHo, KaKue UMEHHO PUCKH YMEHBIIIAIOTCS, U 33 CUET YEro
npu cienoBanuu pexkomenaanuii [OCT-34. Kparkuii ananus.
WNuctpymenT pemenus 3anaun. [IpeackasyeMocTs yepes
ATanmHOCTh. MUHUMU3AIUS PUCKOB MPOEKTA.

CroumocTs ¢ yueToMm puckoB. O0ciieJoBaHNE U U3yUYCHHE.
Konkperuka n BepositTHOoCTH. [IpakTHUeCcKne peKOMEHJalUN.
I'OCT: npumensem TBopuecku. Korjma ncnonb30BaTh?
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CootHolenue ycmnnii. MUHUMaJIbHBIA KOMIUIEKT
JNOKyMeHTauu. TpyaoeMKoCTh npoekThupoBaHus. Pazpadorka
JOoKyMeHTauuu. [ls1aHnpoBaHue KayecTna.

3. Perpeccuonnble U HeHpPOHHO-ceTeBbie MeToibl B TJ[ ADC
OcHOBHBIE 3371a41 CUCTEM KOHTPOJIS U AuarHocTuku Ha S0O.
Uro Takoe sSAepHO-0MacHbI 00beKT? ATOMHBIC CTAHIIHH.
OOBeKTHI A/1epHO-OpYxKEHUHOTr0o KoMmIuiekca. OOBEKTHI s,IEPHOr0
Perpeccuonnsie Mmozenu. TOTUTMBHOTO 1UKIJIA. OOBEKTHI aTOMHOM HayKu. OOBEKTHI
[TepuenTtpon u YTUJIN3AIUA aTOMHBIX CHJIOBBIX YCTaHOBOK.
31 knaccuueckue HelipoHHble  |ACY-IIpennpustust u ocHoBHble ioacucteMsl. Pos ACY TII
o ceru. RBF-cetn ms B CHCTEME yIpaBieHus npennpusatud. [Ipeanocsiku u
perpeccuu u HazHaueHne ACY-Ilpeanpustus ADC. O6mmas apxurekrypa
KJ1accupuKauuu ACVYII u ACVYTII. Ha3nauenue, ycTpoiicTBO ¥ IPUHIUIIBI
neiictBusi. CucTeMbl BUOPAIIMOHHOTO U aKyCTHUECKOTO
KOHTPOJIsI. CUCTEMBI TETUIOBU3MOHHOTO KOHTPOJIsl. CHUCTEMBI
paguaMOHHOTO KOHTPOJISL.
4 Knaccudukanus cocrosanii ADC. MeTtos! KilacTepHOTo aHanu3a B 3anadax T/] ADC.
: DKCHEPTHHIE CUCTEMBI IMArHOCTUPOBAHMSI
Pacno3naBanune MeTonb! ¥ anropuUTMBI JJIsl paclio3HaBaHUs 0ObEKTOB Ha
41 M300pasKeHHIH. n300paxeHusx. [[IIOTHOCTHBIC aTOPUTMBI JUIS 33144
o [11oTHOCTHBIE AITOPUTMBI. |KJIacTepU3aluu. bailecOBCKHE METOIbI M aITOPUTMBI IJIsT
balieccoBCKHE CHCTEMBI pelIeHus 3a1a4 Ki1acCu(pUKaIu
5 MeToap! IMarHOCTUKK, OCHOBAHHBIE HA PA3IMYHBIX MOJENIAX O0yUeHHs] MallliH. AHaIN3
) SKCILTYyaTallMOHHBIX JIAHHBIX B cpene R
Kunacrepnsliil ananus
MeToabl 1 anrOpUTMBI KIACTEPHOTO aHAIN3a JaHHBIX.
OJTHOTHITHBIX OOBEKTOB.
Tpenckazatie OcHOBHBIE MOZAETH JJIsl IPEJCKA3aHUs XapaKTEPUCTUK OOBEKTa
5.1. P 10 JTAaHHBIM OTHOTUITHBIX 00BEKTOB. M3yueHue sS3b1ka
XapaKTepUCTUK 00BEKTa 1O
nporpaMMmupoBanus R u 6ubnuorex as aHanu3a u 06paboTKu
JTAHHBIM OJHOTHUITHBIX
9KCILTYaTallHOHHBIX JTaHHBIX
00bEKTOB.
6. IIporpammupoBanne 3agad TJI ADC Ha Pyton
. bubnuoteka scipy 175 HOCTPOEHHUS NTPEICKA3aTeIbHbIX
Pacmiupenue SciPy. . Py P peckasal .
Mmozeneil. bubnuoreka s paboThI ¢ IMHEHHO anredpoit
6.1 Pacmupenue NumPy.
o NumPy. OcHoBHBIE MOJIE)IM MAIIIMHHOTO 00y4€eHuUs, 00yUYeHHe
bubnmuorexa scikit-learn
1 OIICHKA TOYHOCTH aJITOPUTMOB
7. Komnbrorepraasa nogaeprkka oneparopa ADC
Cxxarue nHpopmanuuy,
. OCHOBHBIE METO/IbI CXKATHsI U TIepeadyn HHPOPMAITHH
7.1 MpECTaBISIEMON
oneparopy ADC
oneparopy ADC
Busyanuzanus
79 uHpopmaruu, OCHOBHBIE METOIBI U AJITOPUTMBI BU3yaJIN3aI[MHU TaHHBIX,
’ MPEACTABIIEMOMN MONTy4aeMBbIX C 00bEeKTOB KOHTpOIIst Ha ADC
oneparopy ADC

HpaKmull€CKu€/C€Ml/lHapCKM€ SAHAMUA

Ne

HaumenoBanue pasaena
/TeMbl JUCIUILINHDI

Conep:xkanue

1. |C0BpeMeHHa;1 ADC Kak 00BLEKT AUATHOCTUPOBAHUS

1.1.

ITonsaTue cioxHOM
YeJIOBEKO-MAaIIMHHON
cucteMbl. CToxacTuuyeckas
IPHUPOJA IPOLIECCOB Ha

OcCHOBHBIE XapaKTEPUCTUKU IPpUOOpa KaK TEXHUYECKOU
cuctembl O6001IeHHas (HYHKIIMOHATIbHAS MOAENH Ipudopa




ADC. Ponb
yenoBeka-oneparopa ADC

CTpyKTypa IpOEKTHBIX Pa0OT M ATAIbl MPOSKTUPOBAHMUS
prOopoB. XapaKTepUCTUKHU MPUOOpa KaK CpeacTBa
n3Mepenus. [loctpoenne MeTponoruueckoi Mosieau npuodopa.
CTpyKTypHbIE METO/IbI TOBBILIEHUS TOYHOCTH MPUOOPOB.
Mertop oTpunarenbHOi 0OparHoi cBsi3u. MeTon
BCIIOMOTaTeIbHBIX U3MepeHuil. MITepaliioHHbIE METOIBI.
Mertoasl 00pa3oBbIX Mep. TecToBbIE METOIBI.
Hepapxuueckuii moaxoa K KOHCTPYHUPOBAHUIO SJIEKTPOHHOU
anmnaparypbl. MOAy/IbHBIA IPUHIIUIT KOHCTPYUPOBAHUS
AJIEKTPOHHOM anmnaparypbl. KoHCTpyrpoBaHue neyaTHbIX IUIaT.

OO0ydeHre MalH AUarsoctTupoBanuio ADC

2.1.

3a/1a4 N3BJICUCHUS
JTaHHBIX. MeTonbl 00y4YeHHUs
marmH. [Tpobnema
OOJIBIINX JAHHBIX

OnwuceiBatoTcs 0COOEHHOCTH MPOEKTOB co3nanusi AC — kak Ha
OCHOBE IIaT(OPMBbI, TaK U COBPEMEHHBIX (MHTETPALIUOHHBIX ).
Brigenstorcs 0OCHOBHBIE PUCKH (COLMANbHBIE, TEXHUYECKHE,
JUHTBUCTUYECKHE U JIP.), IPUCYIIINE WHTETPAIIMOHHBIM
MIPOEKTaM; TAKXKe AaHATU3UPYIOTCS IPUYMHBI, BbI3BIBAIOLINE
9T pucku. Okonorudeckas Huma ['OCT 34 B mpoekrax
co3aanus coBpeMeHHbIX AC. B COOTBETCTBUU C pUCKaMU U UX
NpUIMHAMH, POPMYITHPYIOTCS TPEOOBAHHS K UACATEHON
METOJI0JIOTMH, TIO3BOJISIOIIEH YIIPABISTh PUCKAMU IPOEKTOB
co3nanus coppeMeHHbIX AC. O603HayaroTCs "rpaHulbl
BinusiHuA" pexomenaanuii 'OCT. "Dkonorndyeckas Huma"
I'OCT 34. Yro Ttakoe 'OCT? 'OCT-34. OcoGeHHOCTH
coznanus coBpeMeHHbix C. Uto gaet 'OCT nns npoekra.
CocraB paloT U BbIITyCKaeMble JOKYMEHTBI. OTUCHIBAIOTCS
JOTIOJTHUTENbHBIE PUCKH POEKTOB, BBI3bIBAEMBIE OKPYKEHHUEM
MIPOEKTa — B TIEPBYIO OUEpEb M3-3a MOTPEITHOCTEN B
ynpasieHueckux peureHusx. [lokazano kakum o6pazom 'OCT
ynpasisieT 3TuMHU puckamu. Craguu v atansl co3nanus AC.
Cucremnsiii ananus. [Ipsmast 3agaua. OOpartHas 3a1aqa.
Cranuu 1 Tanbl: OO 3aMBICET.

T'OCT: o0umii 3ambiceir. OCT: craguu cozmanust AC. Urto
natot ctaguu U 3tanbl? [OCT u aktuBHbBIE Tpofaxku. CTaauu u
stansl. JJokymeHnTanus npoekra. @opmupoBaHue TpeOOBaHUI
Kk AC. Texuuueckoe 3a1anue. JCKU3HbIN NPoeKT. TexHnueckuit
MIPOEKT.

Pabouas nokymenTanus. BBon B neiictBue. CornpoBoXkaeHne
AC. [TpoBoauTCsl CONOCTaBUTEIBHBIN aHAIN3 PUCKOB TPOEKTOB
co3nanus coppeMeHHbIX AC u pexomenaauuii 'OCT.
[Toka3aHo, KaKu€ UMEHHO PUCKH YMEHBIIIAKOTCS, U 33 CUET YETro
npu cinenoBanuu pexkomenaanuii 'OCT-34. Kparkuii ananus.
WNHuctpymenT pemenus 3anaun. [IpeackasyeMocTs yepes
ATanmHOCTh. MUHUMU3AIUS PUCKOB MPOEKTA.

CroumocTts ¢ yueTom puckoB. O0ciiejoBaHNE U U3yUYEHHE.
Konkperuka u BepositHoCcTH. [IpakTHueckue peKOMEHJaluu.
I'OCT: npumensieM TBopuecku. Koraa ucnonb3oBarb?
CootHotenue ycminii. MUHUMaJIbHBIA KOMIUIEKT
JNOKyMeHTaluu. TpyaoeMKoCTh poekThupoBaHus. Pazpadorka
JOoKyMeHTaluu. I l1aHnpoBaHue KayecTna.

Perpeccrnonnsle 1 HeMpOHHO-ceTeBbIe MeToabl B T ADC

3.1.

Perpeccuonnsie Monenu.
[IepuentpoHn u
KJIACCUYECKHE HEHPOHHBIE
ceru. RBF-cetu s

OcHoBHbIE 337]a4l CUCTEM KOHTPOJIS U TuarHoctuku Ha SO.
Yro Takoe sS1epHO-ONacHbIi 00beKT? ATOMHBIE CTaHLIUH.
OOBeKTHI A/1epHO-OpYyxKEHHOTr0 KoMIuiekca. OOBEKTHI SIIEPHOTO
TOIJIMBHOTO LUKJIa. OOBbEKThl aTOMHON HayKH. OOBEKTHI
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perpeccuu u
Kiaccuukanuu

YTUJIN3ALUHA ATOMHBIX CHJIOBBIX YCTAHOBOK.
ACY-Ilpennpustusa u ocHoBHbIE ToacucTeMbl. Posib ACY TII
B cUCTEMe yrpaBieHus npennpusitus. [Ipeanocsuiku u
HazHaueHue ACY-IIpennpusarus ADC. O6mmas apxuTeKkTypa
ACVII u ACYTII. Ha3nauenue, ycTpoMCTBO U IPUHIUIIBI
neiictBusi. CucTeMbl BUOPAITMOHHOTO U aKyCTHYECKOTO
KOHTPOJIs. CUCTEMBI TETUIOBU3MOHHOTO KOHTPOJIsl. CUCTEMBI
paJiMallMOHHOTO KOHTPOJISL.

Knaccudukanus cocrosanit ADC. Metoss! kitacTepHOro ananu3a B 3agadax T/[ ADC.

4.
OKCIIEPTHBIE CUCTEMBI JIMAarHOCTUPOBAHUS
PacnioznaBanue MeTonb! ¥ anropuTMBI JUIsl paclio3HaBaHUsI 0ObEKTOB Ha
41 N300pakeHUH. n300pakeHusx. [1I0THOCTHBIE aNrOpUTMBI JUIS 3a]1a4
o [InoTHOCTHBIE aNTOPUTMBI. |KIacTepu3aluu. baileCOBCKHE METOIbI U AJITOPUTMBI JIJIs
baiieccoBckre CUCTEMBl _|pelieHus 3a1a4 kiaccudukanum
5 MeToapl AMarHOCTHKH, OCHOBAaHHBIE Ha PAa3IIMYHBIX MOJEISIX 00yUeHHs MallliH. AHaJIH3
) JKCIUTYaTallMOHHBIX JIaHHBIX B cpene R
Knacrepnsbiit ananus
MeTonb! ¥ anropuTMbI KJIIACTEPHOTO aHAIN3a JaHHbIX.
OJTHOTUITHBIX OOBEKTOB.
Tpenckasane OcHOBHBIE MOZENH AJIsl IPECKa3aHUsl XapaKTEPUCTUK 00BEKTa
5.1. p 10 JaHHBIM OJTHOTUITHBIX 00BEKTOB. 3yueHue s3pika
XapaKTepUCTUK 00bEKTa MO
nporpamMMmupoBanus R u 6ubnuorex ans aHanuza u 00paboTKu
JAHHBIM OJHOTHUITHBIX
AKCIUTYaTallMOHHBIX TaHHBIX
00BEKTOB.
6. IIporpammuposanme 3ama4d T ADC na Pyton
. bubnuoteka scipy A5 HOCTPOEHUSI TPEICKA3aTEIbHBIX
Pacummpenue SciPy. . Py A P peAckasal .
Mozenei. bubnuoreka st paboThI ¢ IMHEHHOM anredpoit
6.1 Pacmpenue NumPy.
o NumPy. OcHOBHBIE MOJIEIM MATMHHOTO O0y4YeHMsI, 00yueHue
bubmuoteka scikit-learn
1 OLICHKA TOYHOCTHU aJITOPUTMOB
7. Komnbrorepras nomaepxka oneparopa ADC
Cxarue unpopmanu,
. OcCHOBHBIE METO/IBI CXKATHsI U TIepeaadn HHPOpMAIHH
7.1 MPECTABISIEMON
oneparopy ADC
oneparopy ADC
Busyanuzanus
79 uHpOpMaLuy, OCHOBHBIE METO/IbI U AJITOPUTMBbI BU3YaIU3alluH JIaHHBIX,
’ MPEJCTABISIEMON MOJIy4aeMbIX ¢ 00BEKTOB KOHTpoJIst Ha ADC
oneparopy ADC

Jlabopamopnwie 3anusmus

HaumenoBanmue pasaena

Ha3panue 1a0opaTopHoii padoThI

Ne
/TeMbl TUCUMILTAHBI
1. AKYCTHYECKHE CHCTEMbI KOHTPOJIA
1.1. |Temal HccenenoBanne 00beKTa KOHTPOJIS
1.2. |Tema 2 Pazpaborka T3 1 MakeTUpPOBaHUE CHCTEMBI
1.3. |Tema 3 HcnpiTanue cucTeMbl 1 00pabOTKa Pe3yIbTaToB KOHTPOJIS
2. CucteMbl TENJOBU3HOHHOTO KOHTPOJISI
2.1. |[Temal HccnenoBanme 00bEKTa KOHTPOJIIS
2.2. |Tema 2 Pazpabotka T3 1 MaKeTUPOBAHNE CUCTEMBI
2.3. |Tema3 HcnblTanue cucTeMbl 1 00pad0TKa Pe3yIbTaToB KOHTPOJIS
3. CucTeMbl PAIHANIHOHHOTO KOHTPOJIsI
3.1. [Tema 1l HccnenoBanme 00bEKTa KOHTPOIIS
3.2. |Tema?2 Paspabotka T3 1 MaKeTUPOBAHUE CUCTEMBI
3.3. |Tema3 WcnbiTanue cucteMbl B 00paboTKa pe3yabTaToB KOHTPOJIS




7. HEPEYEHb YYEBHO-METOANYECKOI'O OBECHHEYEHMS 1T
CAMOCTOATEJBHOU PABOTBI OBYYAIOINUXCA 11O AUCHUITIMHE

[Tocemienne JIEKIMOHHBIX 3aHATUH M KOHCIEKTHPOBAaHHE pPACCMATPUBAEMBIX Ha HHX
MaTepuasoB SIBISETCA HEIOCTAaTOYHBIM YCIOBHEM [UIl YCBOGHHS HEOOXOOUMBIX 3HAHUU I10
npeaMety. Kaxxaplii CTyAeHT NOKEH MHIMBUAYAJIBHO I'OTOBUTHCA IO TE€MaM JIUCLMILIMHBI, YUTast
KOHCIEKTBl ~JIEKIMH ¥ PEKOMEHIYyEeMYyI0 JIUTepaTypy, 3ayuuBas 0a30Bble  OIpeaesieHUs,
KJIacCU(UKAIUU, CXeMbI U TUIONIOTUU. CamMocTosTeNlbHAsE padoTa MO3BOJISIET CTYIEHTY B CLIOKOMHOMN
00CTaHOBKE MOAyMaTh, pa3o0parhcs ¢ MH(popMalyen mo TeMe, Ipu HEOOXOIUMOCTH O0paTUThCS K
CIPaBOYHOH JHMTEpaType. BHUMaTenbHOE YTEHHE ¥ TIOBTOPEHHE MPOYUTAHHOTO MTOMOTAET B ITOJTHOM
o0beMe YCBOUTH COZIEp)KaHUE TEMbI, CTPYKTYPHPOBATh 3HAHUS.

UroObl  copepxarenbHas HMHpoOpMalMs MO AWCHMIUIMHE  3allOMUHANAach  HaJoJIo,
1es1eco00pa3Ho M3yyaTh €€ MOATAMHO - 10 TeMaM M B CTPOToi MOCIEeN0BATEIEHOCTH, MOCKOIBKY
MOCJIEAYIONINE TEMBI, KaK MIPaBUIIO, OMMPAIOTCS Ha mpeaplaymue. IMeHHO mo3TomMy Oosbllas 4acThb
CaMOCTOSTENIbHOW paboThl MPUYpPOUYEHA K MPAKTHUYECKUM 3aHATUAM. [Ipu moaroroBke Kk ceMHHapam
LeJIeCO00pa3HO MPOYUTATh Marepual HM3y4aeMOW TEeMbl, IMONBITABIINCH PAa300paTbcs CO BCEMHU
TEOPETUYECKUMH TOJIOKEHUAMU M TpuMepamu. EciaM BO3HUKIM TpPYAHOCTH, OOpaTuUThCS 3a
IIOMOIIBIO K Y4eOHOM, CIIPaBOYHOM JIUTEPATYpe WIH K IIPENOJaBATEINI0 32 KOHCYJIbTallueH.

Jis monmyyenus Oosee MIyOOKMX M YCTOWYMBBIX 3HAHMH CTYAEHTAM PEKOMEHIYETCs U3ydaTb
JIOTIOJTHUTEIBHYIO JINTEPATypy, CIIMCOK KOTOPOH MPHUBECH B pabovell MporpaMMe TUCIUTLTHHEL.

Jlnis paciimpeHust 3HaHU#M 1Mo JUCHUIUIMHE PEKOMEHIyeTCsl UCIoIb30BaTh IHTepHET-pecypChl:
TIOVMCKOBBIE CAalTHI, 0a3bl JAHHBIX XUMHUYECKHX COSINHEHH, 3JICKTPOHHBIC OMOIMOTEKH.

1. TpodumoB A.M. IlpuGopbl M CcUCTEMBI KOHTPOJS SAEPHBIX SHEPreTHUECKUX YCTAHOBOK:
Yyebnoe mocobue. — M.: DHeproaromusaar, 1999 (38 sk3.)

2. Tewnop [x. Beenenue B Teoputo ommndok. — M.: Mup, 1985 (3 3k3., 21eKTpOHHBII BapuaHT)

3. Komnakor P. Jluarnoctuka nospexaenuii. — M.: Mup, 1989 (25 3k3.)

4. Cepruenko A.B. [ludposas o6padotka. Yu. mocodbue mist By3oB. CII6, 2002 (20 >k3.)

5. Mapkun H.C. OcHoBbl Teopuu 00paOOTKM pe3yiabTaToB HM3MepeHuil — M.: M3narenbcTBo
cTaHAapToB, 1991 (31eKTpOHHBIN BapHaHT)

6. Ilpumenenue mudpooit oopadorku curnanos / [loxg pea. 3. Onmnenreiima. — M.: Mup, 1980

(2 9K3., DIEKTPOHHBIN BapHaHT)
7. Apxanos I'B., IlaBenko B.U., YcanoB A.M. Bubpourymosas nuarHoctuka BBOP / Ilox pen.
A.A. Abarsina. — M.: DHeproaromuzaar, 2004 (2 5K3., 3IEKTPOHHBIN BApUAHT)

8. ®OHJ] OIEHOYHBIX CPEJICTB JIJIsSI MPOBEJIEHUS TEKYIIIEN U
MPOMEXKYTOUYHOM ATTECTAIIMUA OBYYAIOIIUXCS MO JUCHUILINHE

8.1. Cesa3p Mexay popMupyeMbIMH KOMIIETCHIUSAIMH H (OPMaMH KOHTPOJISI HX OCBOCHUS

Ne KonTposmmpyemsie pa3zaesinbl Koa xonTpoaupyemoii HaumenoBanue
n/n (TemMbl) TUCUMIIIIMHBI KOMIIeTeHU UM (WIn eé OLICHOYHOI'0 CPeACTBA
(pe3ysbTaThl N0 pa3jaeaam) yactu) / u ee
¢dopmyanpoBka
Tekymmii KOHTPOJIb, 1 cemecTp

KoHTponbHas, OTYETHI 110
J1a00paTOPHBLIM padoTam
KoHTponbHasi, OTYETHI 110
J1a00paTOPHLIM padboTam

1. Pasznen 1,2,3,4 I1K-6.3

2. Paspnen 5,6,7 I1K-6.3

IIpomMeKyTOYHBIH KOHTPOJIb, 7 CEMECTP
DK3aMeH, KypcoBas paboTa 1K-6.3

Bomnpocsl k 3x3aMeny,
KypcoBas pabota

Bcero:




8.2. Tunoevie KonmpoabHble 3a0AHUA UNLU UHbBLE MAMEPUAITb

8.2.1. Ixk3amen
a) THUIOBBIE BOIIPOCHI (3a1aHUS):

S0 0NN W

12.
13.

14.
15.
16.
17.

18.

19.

20.
21.
22.
23.
24.
25.
26.

27.

28.
29.

30.
31.

32.
33.

34.

OCHOBHBIE XapaKTEPUCTHUKU MpuOOpa KaK TEXHUYECKOW cuctembl. O000meHHas
(byHKIMOHAIbHASI MOZIETh pUOopa.

CTpyKTypa IpOEKTHBIX PaOOT M ITAlbl IPOESKTUPOBAHUS IPUOOPOB.

XapakTepucTuky nmprudopa Kak cpeicTBa U3MEPEHHUS.

[TocTpoeHune MeTponorudeckoil Mojenu npudopa.

CTpyKTypHbIE METO/IbI TOBBIILIEHUS! TOYHOCTH MPUOOPOB.

Merton oTpunatenbHOi 00paTHOM CBA3U. MeTo BCIIOMOTaTeIbHbIX H3MEPEHHH.
Wrepaunonnsie MeToasl. MeToapl 00pa3LioBeIX Mep. TecToBble METOBI.

Hepapxuueckuil moaxon K KOHCTPYMPOBAHMIO 3JIEKTPOHHON anmnaparypahl.

MoynpHBII NPUHIMI KOHCTPYUPOBAHUS JIEKTPOHHON anmnaparypsl.

OcobenHoctu npoektoB co3nanust AC — Kkak Ha OCHOBE IIaT(OPMBI, TaK U COBPEMEHHBIX
(MHTErpallMOHHBIX).

OcHOBHBIE PUCKH (COLMANIbHBIE, TEXHUYECKHE, JHMHIBUCTHYECKHE M [Ip.), MPHUCYIIHE
WHTETPAallMOHHBIM NPOEKTaM, IPUYHUHBI, BHI3BIBAIOLINE 3T PUCKH.

Oxonornyeckas Huma ['OCT 34 B mpoekrax co3naHus coBpeMeHHbIX AC.

TpeboBaHusi K UAEalIbHON METOIOJIOTHH, MO3BOJSIOUIEH YIpPaBIATh PUCKAMH NPOEKTOB
co3naHus coBpeMeHHbIX AC.

I'panuub! Bnusuus pexkomenaauuit 'OCT. Dxonornueckas numa 'OCT 34.

Ocob6ennoctu cozpanus coppemeHHbIX UC o 'OCT-34. Yto naer 'OCT s npoexra?

CocrtaB pa0oT U BbIIyCKaeMble JOKYMEHTHI ITpH npoekTrupoBanuu AC.

JIONOJHUTENbHBIE PUCKU TTPOEKTOB, BhI3bIBAEMbIE OKpYXKeHHEM IpoekTa. Kakum obpazom
I'OCT ynpaBnsieT TaKuMu pucKamMu?

Craguu u stansl cozganust AC. CHUCTeMHBIN aHanu3 B IpoeKTHpoBaHuu. [Ipsmas 3agaqa.
OO6parHas 3aiaya.

I'OCT: o6uwmii 3ameicen. 'OCT: craguu coznanust AC. Uro narot craauu u stansl? [OCT
U aKTUBHBIE ITpoaaku. CTaauu U 3Tarbl.

JloKyMeHTaIus IPOEKTa.

®opmupoBanue TpedboBanuii k AC.

TexHuueckoe 3aaHue.

DCKU3HBIA MPOEKT U TeXHUUYECKU MPOEKT.

Pabouas jokyMeHTanus.

Bgon B neiictBue u conpoBoxaenne AC.

AHanu3 puCKOB MpOEKTOB co3naHus coBpeMeHHbIX AC u pexomenpanmii ['OCT.

OcHosuble pexomengauu B 'OCT-34. Kparkuii ananus.

WuctpymenTsl pemienust 3aznad. lIpenckazyemocTs depe3 sranHOCTb. MuHuUMU3aLus
PHUCKOB ITPOEKTA.
O6cnenoBanue u nzyyenue. CTOMMOCTh € y4eTOM pUCKOB. KOHKpeTHKa U BEpOSTHOCTH.

[Ipaktueckue pexomenaauuu. Korma HyxkHo wucnonb3oBath ['OCT? CooTHouieHue
YCWJINHI NP IPOEKTUPOBAHUN. MUHMMAIbHBIM KOMILJIEKT TOKYMEHTALINN.

Pacuer TpymoemkocTu mupoekTupoBaHus. Pa3zpaboTka mokymeHTaumu. [linaHnupoBanue
KauecTBa.

WNudpopmanmoHHbIE N3MEPUTEIBHBIE CUCTEMBI, MX KIaCCU(PUKAIIHSL.

OcHOBHBIE 3a7ja4¥ CUCTEM KOHTPOJIS U IMarHoctuku Ha SO.

Uto Takoe siiepHO-OMacHbId 00bEeKT? ATOMHBIE cTaHIUU. OOBEKTHI SAEPHO-OPYKEHHOTO
KomIuiekca. OOBEKThl SACPHOrO TOIUIMBHOIO HMKIA. OObEeKThl aTOMHON HayKu. OOBEKTHI
YTUJIN3ALKUN aTOMHBIX CUJIOBBIX YCTAHOBOK.

ACY-Ilpennpusaruss u ocHoBHble noacuctemsl. Ponrs ACY TII B cucteme ynpapieHus
IPEIIPUATHS.
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35. Ilpennoceuiku co3nanus u HazHaueHue ACY-Ilpennpustus ADC.
36. O6mas apxutekrypa ACYII u ACYTII ADC.

37. CucteMbl BHyTPUPEAKTOPHOI'O KOHTPOJISL.

38. Cucremsl pagualiMOHHOro0 KOHTposst ADC

39. CucTeMsbl TEMJIOTEXHUYECKOTO U TEMNIOBU3MOHHOIO KOHTPOJIS.

40. Cucrtemsl koHTpOs kKaHainoB PBMK-1000.

41. Cucrembl BUOPOLTYMOBOM TUArHOCTUKH.

42. Cucrtembl 0OHapyXEHHUS MTPOTEUEK TEIIIOHOCUTEIIS.

43. Cucrembl OOHapy eHHUSI CBOOOAHBIX MPEIMETOB.

44. ACVYTII ADC, ee coctaB u QyHKITUH.

0) KpuUTEepUH OIICHUBAHUS KOMIIETCHITNH (PE3yJIbTATOB):

Ha sx3ameHne cTyneHTy mpejaraeTcsi BIOpaTh OWIJIET, B KOTOPBIM BKJIIOUEHBI 3 TEOPETUUYECKUX
BOIMPOCA MO OJHOMY M3 KaXJOTO MOIYJIS W BBIOOP OIHOTO U3 TpeX pa3pabdOTaHHBIX TEXHHUYECKUX
Sa)IaHI/IfI Ha CUCTEMY KOHTPOJISA U IUAarHOCTHUKH, BBIIIOTHCHHBIX HA na6opaTopHHx pa60Tax.

B) OIIMCaHUE IIKaJIbl OLICHUBaHUA:

[To utoram oTBeTa OLIEHKA HEYAOBJIETBOPUTEIBHO CTABUTCS, €CIIM CTYIEHT HE CMOT OTBETHTh Ha
IpeUIaraéMple BOIPOCHl U MPOJAEMOHCTPUPOBATH KIIFOUEBBIE TEOPETHUUECKHE 3HAHUS U HABBIKU IO
JTaHHOM TUCITUILINHE.

OueHka yOOBJIETBOPUTEIBHO CTaBUTCA, €CIM CTYAEHT MPOAEMOHCTPUPOBAT  KIKOYEBbIE
TEOPETHUECKNE 3HAHWS W HABBIKM, HO HE CMOT IMPOJEMOHCTPHUPOBATH YIIyOJEHHOE TMOHMMAaHHUE B
npoektupoBanu 1o I'OCT 34, uro MOXeT BbIpaxarbCsi B OTCYTCTBUM TUIIOTE3 HPHU PEIICHUH
npeajaraeMbIX MpakTHUecKux 3anad. OIeHka XOpOoIIO CTaBUTCS, €CIIU CTYASHT MPOJAEMOHCTPHUPOBAI
KIIIOUYEBbIC 3HAHMS M HABBIKU, YIIyOJCHHOE MOHMMAaHHUE MEXaHH3MOB IMPOCKTUPOBAHUS CUCTEM U
npuOOPOB, HO HE CMOT MPEUIOKHUTH PAIMOHAIBHOTO CIOCO0a pEemIeHUs 3a7adyd MPOCKTUPOBAHMS
CHUCTEMBI KOHTPOJISL UM JUATrHOCTUKH.

OrneHKa OTIWYHO CTaBHUTCS, €CJIM CTYIACHT MPOAEMOHCTPHUPOBAN KJIFOUEBHIC 3HAHHUS W HABBIKH,
yIIyOJIeHHOE TMOHUMaHHE MEXAaHU3MOB IPOCKTHPOBAHMSI ABTOMATU3HPOBAHHBIX CHUCTEM H CMOT
MPEIIOKUTh PALIMOHAIBHOE PELIEHUE MPEeyiaraéMbIX 3a7ad.

9. IEPEYEHb QCHOBHOﬁ U JONOJHHUTEJBHON YYEBHOH JIUTEPATYPHI,
HEOBXOJIUMOMH JJ1s1 OCBOEHUS JUCHUIIINHBI

@) 0OCHOBHAA yueOHan Tumepamypa:
1. TpojpumoB A.M. IlpuGopsl M CHUCTEMBI KOHTPOJS SJEPHBIX SHEPreTUYECKUX YCTAHOBOK:
YuebHoe mocobue. — M.: Dueproaromusaart, 1999 (38 »k3.)
Teitnop Ix. Beenenue B Teopuro omu6ok. — M.: Mup, 1985 (3 9k3., 371€KTpOHHBIN BapuaHT)
Konnakor P. Jlnuarnoctuka nospexaeHuii. — M.: Mup, 1989 (25 sk3.)
Cepruenko A.B. Lludposast o6padotka. Yu. mocobue s By3oB. CI10, 2002 (20 5k3.)
Hleneror A. I. Teopusi, pacyeT U MPOESKTUPOBAHHE U3MEPUTENIBHBIX YCTPOMCTB : MOHOTpadus :
B 2 u./ A. T. lleneroB. -M. : Crangaptuadopm Y. 1 : Teopus u3MepHUTEIbHBIX YCTPOUCTB.
-2006.-248 c.. -ISBN 5-7050-0487-7 (7 7k3.)
6. IleneroB A. I. OcHOBBI IPOEKTHUPOBAHUS MPUOOPOB U CUCTEM : yuel. A cTya. By3os/ A. I.
[MlemetoB. -M.: Axagemus, 2011.-368 c. :a-un.. -(Beicuiee npodeccronaaprHoe 00pa3oBaHue.
bakanaspwuar). -731.50 p. TPHTH 59.14 V]IK 681.2

Nk W

0) oononnumenvnasn yueonan 1umepamypa:
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1. Mapkun H.C. OcHoBBI Teopuum o00pabOTKH pe3ynabraTtoB m3mepeHuii — M.: M3marenscTBO
cTanaapToB, 1991 (aneKTpOHHBIN BapUaAHT)

2. Ilpumenenue mmdpoBoii 06padoTku curnanos / [Tox pen. 3. Onnenreiima. — M.: Mup, 1980
(2 9K3., PIEKTPOHHBIN BAPUAHT)

3. Apxanos I'B., IlaBenko B.U., YcanoB A.M. Bubpourymosas nuarsoctuka BBOP / Ilox pen.
A.A. Abarsina. — M.: DHeproaromuznart, 2004 (2 9K3., 37IEKTPOHHBIA BapHUAHT)

4. IlleneroB A. I'. Teopus, pacuer u MPOESKTUPOBAHNE U3MEPUTEIbHBIX YCTPOUCTB : MOHOTpadus :
B 2 u./ A. I llleneros. -M. : Cranmapturadopm. Y. 1 : Teopuss u3MepUTEIBHBIX YCTPOUCTB.
-2006.-248 c.. -ISBN 5-7050-0487-7: 1711 p. 'PHTHU 59.14.02 VJIK 681.2.08 59.03.05

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXOJANMBIX JJIsA
OCBOEHMSA JUCIIUITJIMHBI

1. TOCT 34 B mpoekTax co3nanusi coBpeMeHHbIX AC:
http://www.intuit.ru/studies/educational _groups/997/info

11. METOJIMYECKHUE YKA3AHMSA U151 OBYUAIOLIAXCS IO OCBOEHUIO
TV CHUILIAHBI

BU/I Y4eOHBIX Opranuzanus 1eATeJbHOCTH CTyIeHTa
3aHATHIH
Jlexus Hanucanne koHcHekTa JIEKUWWA: KPaTKo, CXEMaTU4YHO, MOCJEN0BATEIBHO

(UKCUpOBAaTHh  OCHOBHBIC  TOJNOKEHHS,  BBIBOABI,  (HOPMYIHPOBKH,
0606HI6HI/I$I; IIoMEYaTh BaXHBIC MBICIIM, BBIACIATH KIIKOUYCBBLIC CJIOBA,
TepMuHBL. [IpoBepka TEPMHHOB, MOHATHH C TOMOIIBIO SHIMKIONEIUH,
CJ'IOBapeI\/JI, CIIPaBOYHUKOB C BbIIIMCBIBAHUEM TOJIKOBAaHUH B TCTpalb.
OO603HauuTh BOINPOCHL, TEPMUHBI, MaTepUall, KOTOPBIA BBI3BIBACT
TPYAHOCTH, IIOMCTUTL M IIOIBITATHCA HaTH OTBET B peKOMeHﬂyeMOﬁ
auteparype. Ecnu camocTositensHO He ynaercs pa3o0parbesi B MaTepuante,
HEoOX0AMMO Cc(OpMYIHpPOBAaTh BOIPOC M 3aJaTh IPENoAaBaTEN0 Ha
KOHCYJIBTAllMH, Ha TPAKTUYECKOM 3aHSITHH.

[TpakTuxym / MeToauveckne ykazaHus 1O BBITIOJHEHHUIO J1abopaTtopHbIX pador B YMK
naboparopHas JUCLIUIUIUHBL.
pabota
[ToaroroBka k [lpy TOATOTOBKE K OJK3aMeHy HEOOXOIUMO OpPUEHTHUPOBAThCS Ha
JK3aMEHY KOHCIIEKTBI JIEKIIUH, PEKOMEHAYEMYIO JIUTEPATYPY U JP.

12. MIEPEYEHb WH®OPMAIIMOHHLIX TEXHOJIOTUM, HWCHOJB3YEMBIX IIPH
OCYHIECTBJIEHUN OBPA3ZOBATEJIBHOI'O ITPOOHECCA 1O JUCHUMIIJIMHE,
BKJIIOYASA IIEPEYEHDB ITPOT'PAMMHOI'O OBECIHHEYEHUA 1 THOOPMALIMOHHBIX
CITPABOYHBIX CUCTEM (ITPH1 HEOBXOANMOCTHN)

1. Humepnem-nopman no «xypcy «OCHO8bI NpOeKMupoanus Npubopo8 u Ccucmemy.
http://td.oiate.ru

2. Koncynomuposanue nocpedocmeom snekmpouHou noumal.

3. Humepaxmusnoe obuerue ¢ NOMOWbIO ¢ NOMOWbIO UMHIMEPHem NOPMALd intuit.ru.

Ipoxooicoenue kypcos u mecmos: http://www.intuit.ru/studies/educational_groups/997/info
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4. Hcnonvsosanue cratio-npezenmayutl npu npo8edeHuU 1eKYUOHHbIX 3AHAMUIL.
5. Ilpoepammmnoe obecneuwenue Scilab u Scicos (ceoboonoe 110, ruyenzus GPL).
6. Matlab unu Octave, R, Dyalog APL

13. OIIUCAHUE MATEPHUAJTIBHO-TEXHUYECKOM BA3bl, HEOBXOIUMOMN 114
OCYHECTBJEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCIUITJIMHE

st mpoBeeHUs JIEKIUMA:
ayMTOpHs, OCHAIIEHHA KOMIIBIOTEPOM, IIPOEKTOPOM JUIsl JIEMOHCTPALMU MPE3CHTAIHH,
POTPaMMHOE JIMIIEH3UOHHOE 00ecIIeueHue.

Jnis mpoBeeHus 1a0opaTopHBIX padoT:

® yyeOHO-UCCIIeI0BaTeIbCKUE TAOOPATOPUN OTAETICHUS AACPHON (PU3UKU U TEXHOJIOT M, B KOTOPBIX
uMeeTcss HeoOXoauMasi KOMIBIOTEpHas TEXHHWKA, YCTAaHOBKM M CTEHIBI, BOCIPOW3BOIAIINE H
UMUTHPYIOUINE PA3IUYHbIE CUCTEMBI YIIPABIECHUS, KOHTPOJISI U AUArHOCTHKH.

e KommbroTepHblil Ki1ace ¢ onepaunoHHoi cucremort Windows/Linux, yueOHbIN K1acc ¢ SKpaHOM U
IPOEKTOPOM.

14. UHBIE CBEJJEHUA U (MJIN) MATEPUAJIbI

14.1. Ilepeuenv 00pazoeamenvHbIX MEXHONOZUI, UCHONL3YEMbIX NPU  OCYULECEIEHUU
obpaszoeamenvno2o npoyecca no OUCHUnIUHe

[Ipn peanuzanuu HacTosAled NpPOrpaMMbl M3Y4YEHMs] JAUCLUUIUIMHBI IPEIyCcMaTpHUBAETCS
UCIIO0JIb30BaHME aKTUBHBIX (DOPM MPOBEACHUS 3aHATHI (03HAKOMIJIEHHE U OLIEHKA U3BECTHBIX TPUOOPOB
U CHCTEM U JIp.), IPOrpaMMbl, 00pabOTKa JaHHBIX C IOCTPOEHUEM TaOIUL, TPaQHUKOB, AUATPAMM.

IIpy  wu3ydeHuum wMmarepuajsa Kypca IO BCEM pasfellaM Marepuall H3Jlaracrcs B BUIC
KOMITBIOTEPHBIX NPE3EeHTallni, CHAO)KEHHBIX BUJEO(PparMeHTaMu.

14.2. ®@opmur opeanuzayuu camocmoamensvHoil padomst odyyarowuxca (memol, gblHOCUMBbLE 01
CaMOCMOAMENbHO20 U3YUEHUA; 6ONPOCHl 0714 CAMOKOHMPONA; MUNOGble 3A0AHUA 0]
camonpogepku

B koHIle ouepeaHON NEKINU JIEKTOp BBIJAET 3a/laHue Ha MOATOTOBKY K MPAKTHUECKUM 3aHATHIM
U Ha CaMOCTOSATEIbHYIO MOATOTOBKY IO M3YUYEHHIO TEOPETHUECKOTO MarepHualia, COCTOSIIEeE U3 JABYX
YacTeu:

1. Ilpopaborate MaTepuayl JEKIIMHM IO KOHCIEKTY, y4eOHHMKaM, a TakKe BOCIIOIb30BaThCS
y4eOHBIMU MaTepUaIaMu, IPEICTABICHHBIMH B JIOKAIbHON KOMIIBIOTEPHOMN CETH.

2. IloaroToBUThCA K CIEAYIOUIEH JIEKIIMM: MPOYUTATh, IPOCMOTPETh MO Yy4eOHUKaM, y4eOHBIM
MOCOOUSM MaTepHall CIeaYyIOIen JeKIHH.

OO0yuJaromeMycsi B 4aChl CAMOCTOSITEIIBHOMN TTOATOTOBKH HEOOXOIMMO:

- BHHUMATEJIbHO MPOYUTATh KOHCIIEKT JICKIUU;

- TOTIOJTHUTH KOHCIIEKT MaT€pPHaJioM U3 Y4eOHBIX MOCOOHI, y4eOHUKOB;

- BBIJICJIUTH OCHOBHBIE MOHSTHUS, PACCMOTPEHHBIE Ha JIEKIIUU, U XOPOLIO MpopadoTarh ux;

- OCHOBHBIE OIIpPE/IEICHUS BbIyUUTh HAaU3yCTbh;

- OTMETUTh HESICHBIE W TpPYyAHBIE ISl ceOs BOMPOCHl U TMOMBITATHCS pa3zodparbcsi B HHUX C
IIOMOIIIbIO  yYEOHBIX TMOCOOM, ToBapullell 1o Trpymne, OOpaTUTbCS 3a KOHCYJIbTallMed K
IperoiaBaTelio;

- 0053aTeIbHO MOYUYNUTh OTBETHI HA HEMIOHATHBIE BOIIPOCHI Y JIEKTOPA Ha CJICAYIOLIEH JIEKIIHH;

- JUId JIy4IIero BOCHPHUATHS ydeOHOro warepuana CIeAylouled JeKIUH HeoOXO0IuMO
O3HAKOMHUTBCS C HUM IO Y4eOHBIM MOCOOMSM M yueOHHMKaM. Beinenuts aiist cebsi MHTepecHbIe WIIH
HETMOHATHBIE BOIIPOCHI M aKTUBHO Pa0OTaTh HEMOCPEACTBEHHO HA JICKIUH.

B mpouiecce camocTosiTensHON paboThl ydaimiuiics MpuoOpeTaeT HaBBIKM CaMOOpPTaHU3alluH,
CaMOKOHTPOJISI, CAaMOYIPaBIEHUS,, © CTAHOBUTCS aKTUBHBIM CaMOCTOSTEIbHBIM CYObEKTOM Y4eOHOM
JIESITEIIbHOCTH.
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KonTponbs camocTosiTensHOM pabOThl M OLIGHKA €€ PEe3yabTaTOB OpPraHU3yeTCs KaK EIMHCTBO
IBYyX (hopm:

- CAMOKOHTPOJIb M CAMOOIIEHKa 00y4aroerocs;

- KOHTPOJIb ¥ OIICHKA CO CTOPOHBI IIPENoAaBaTelIs.
15. OCOBEHHOCTHU PEAJIM3AIIU JUCIUAIIJIMHBI J1JIs1 UTHBAJIM1IOB U JIUIL]
C O'PAHUYEHHBIMHU BO3MOXHOCTAMMU 3JOPOBbSI

B cootBercTBUM ¢ MeTonMYEeCKUMHU pekoMeHaanusIMu MunoOpHayku P® (yTB. 8 ampens 2014
r. Ne AK-44/05BH) B Kypce MpeAroiaraeTcsi UCIOIb30BaTh COIMAIBLHO-aKTUBHBIE M pedIeKCHBHBIC
MeTO/Ibl OOy4eHHs, TEXHOJOTHUU COLMOKYIBTYpHON peabmiuranuu obyudaromuxcs ¢ OB3 ¢ menbio
OKa3aHUs IIOMOILY B yCTAHOBJIEHUH MTOJHOLIEHHBIX MEXJINYHOCTHBIX OTHOIICHUH.

OOydeHue JaHIl C OrpaHUYEHHBIMH BO3MOXHOCTSMH 3/0POBbSI OCYIIECTBISIETCS C YYETOM
UH/IMBUAYAIBHBIX NCUXO(U3NYECKHMX OCOOCHHOCTEW, a JJIsi WHBAJIUIOB TaKXKe B COOTBETCTBUHU C
WHIUBUAYATbHON IpOrpaMMoOi peabuInTaui UHBAJIUIA.

s JauMi ¢ HapylleHHeM ¢JyXa BO3MOXKHO NpeAOoCTaBlIeHHEe WH(POPMALUU BHU3YalbHO
(KpaTkuil KOHCHEKT JIEKIMi, OCHOBHasi M JONOJHUTENbHAs JUTepaTypa), Ha JIEKIUOHHBIX U
NPAKTUYECKUX 3aHATHIX JOIMYCKAaeTCs INPUCYTCTBUE ACCUCTEHTAa, a TAKXKe, CypAONEPEBOAYUKOB U
TU(DIOCYpIAOTIEPEBOJUHUKOB.

Onenka 3HaHMH OOyYarOIIMXCS HAa MPAKTUYECKUX 3aHATHSIX OCYILECTBISETCS HAa OCHOBE

MMCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BONPOCHI, MMCHbMEHHO BBIMOJIHEHHBIX IPAKTUYECKHUX 3aJaHH.
Jloknan Tak ke MOXKeT OBbITh NperoCTaBiIeH B MHCbMeHHOU ¢opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K CONEP)KAHUIO OCTAIOTCA TEMH K€, a TpPeOOBaHUS K KayeCTBY H3JIOKEHMsI Marepuasa
(TOHATHOCTH, KauyeCTBO pEUYH, B3aUMOJAEHCTBHE C AayAUTOpUEH M T. J) 3aMEHSI0TCd Ha
COOTBETCTBYIOILIIME TPeOOBaHUS, MPEABSABISEMble K MUCbMEHHBIM padoTaM (KauecTBO O(OpMIICHUS
TEKCTa U CIIUCKA JIUTEPaTypbl, TPAMOTHOCTb, HATMUNE WIITOCTPALIMOHHBIX MATEPUAIIOB U T.1.)
C yuyeToM COCTOSIHMSI 3[0POBBSI MPOCMOTP KHUHO(UIbMA C MOCIEAYIOLUIUM aHAJIU30M MOXKET ObITh
IpOBeJIeH JI0Ma (HampuMep, Mpu HEOOXOTUMOCTH JOMOJHUTEIbHOMN 3ByKOYCHIIMBAIOIIEH anmnaparypsl
(maymnukn)). B Takom  ciywae  oOywarouiuiicst MpenocTaBisieT  MUCbMEHHBIH — aHau3,
COOTBETCTBYIOIIMNA PEABSBISIEMbIM TPEOOBAHUSAM.

[IpomexyTouHass arrectauusi AJs JIML C HapyLIEHUSIMH CIyXa HPOBOJIUTCSA B NMHCbMEHHOM
dopme, mpU ITOM HUCHONB3YIOTCS oOIIMe KpuTepuu oueHuBaHuA. Ilpu HeoOxomumocTH, Bpems
MOJTOTOBKU HA 3a4€Te MOXKET OBbITh YBEJINYEHO.

JUis i ¢ HapylleHHeM 3peHMsl JIOIyCKaeTcs ayJualibHOE NpeAoCTaBleHUe HH(pOopMalun
(Hampumep, ¢ HUCIIOJIb30BAaHUEM IPOrPaMM-CUHTE3aTOPOB PEUM), a TAKXKE HMCIIOJIb30BAaHUE HA JIEKIHIX
3BYKO3aIIMCHIBAIOIIUX YCTPOWUCTB (IUMKTOGOHOB M T.J1.). Jlomyckaercs NpUCYTCTBHE Ha 3aHATHIX
accucTeHTa (IMOMOIIHUKA), OKa3bIBAIOIIETO 00YYAOITUMCS HEOOXOAMMYI0 TEXHUYECKYIO TTIOMOIIIb.
Onenka 3HaHUI 00yyarOIMXCs Ha MPAKTHMYECKUX 3aHATHSAX OCYLIECTBISETCS B YCTHOM (opme (Kak
OTBEThI HAa BOIPOCHI, TaK M NpakTU4eckue 3ananus). [Ipu HeoOxoquMocTH aHanu3a QuiIbMa MOXKET
ObITh 3aMEHEH ONHMCAHUEM CHUTyallud MEXITHUYECKOrO B3aUMOJAEHCTBHS (HAa OCHOBE OIbITa
PECIIOH/IEHTa, XY/IOKECTBEHHOM  JUTepaTyppl W  TJ.), HO3BOJSIOIIMM  OIEHUTh CTENEHb
c(OPMHPOBAHHOCTH  HABBIKOB  BIAJCHUS METOJAaMH aHalIW3a W  BbIIBIEHHUS  CIEHUPUKU
(YHKIIMOHUPOBAaHUS W PAa3BUTUS ICUXMUKH, TIO3BOJSIIOIIMMU YYMTHIBaTh BIMSHUE STHUYECKUX
¢daxTopoB. Ilpum mnpoBeneHMH NPOMEXKYTOUHOH arTecTaluu s JUI C HapyLIeHWeM 3peHHus
TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE COOEeCeI0BaHUE 110 BOIIPOCAM.

JIMua ¢ HapyleHHsIMH ONIOPHO-ABUIaTeJILHOIO aNMnapara He Hy)KJaroTcsa B 0COObIX (hopMmax
IpeaoCTaBlIeHUsl yueOHbIX MaTepuanoB. OHAKO, C yU€TOM COCTOSIHUS 310pOBbs YacTh 3aHITHI MOXKET
ObITh pealin30BaHa UCTAHIMOHHO (mpu mnomomu cetn «MHTepHeT»). Tak, mpu HEBO3MOXHOCTH
MOCEUICHNS JICKITMOHHOTO 3aHATHS OOYyYaIOUIMICS MOMKET BOCIIONB30BATHCS KPATKUM KOHCIIEKTOM
JEKLUU.

[Ipy HEBO3MOXHOCTH TIOCEUICHUS TPAKTHYECKOTO 3aHATHS OOyYalOUIMiCS  JTOJDKEH
IIPEJOCTaBUTh MUCbMEHHBIM KOHCIIEKT OTBETOB Ha BOIIPOCHI, IMCBMEHHO BBIIIOJHEHHOE TPAKTUYECKOE
3aJaHHue.

Jloknan Tak e MOXeT ObITh NpeloCTaBlIeH B MHCbMeHHOU ¢opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUSI K COICPIKAHUIO OCTAIOTCS TEMHU K€, a TPeOOBAaHUS K KAayeCTBY H3JIOKCHHS Marepuasa
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(TOHATHOCTH, KaueCTBO pEUYH, B3aUMOJACHCTBHE C AayAUTOpPUEH M T. J) 3aMEHSIOTCA Ha
COOTBETCTBYIOIIUE TPEOOBaHMsI, MPEAbSIBISIEMbIE K MUCHbMEHHBIM padoTaM (Ka4ecTBO O(OpPMIICHHS
TEKCTa U CIIUCKA JINTEPATypbl, TPAMOTHOCTh, HATMYHE WLTIOCTPAMOHHBIX MaTEPHAIIOB U T.1I.).

[IpomexxyTo4yHasi arTecTaiysi [UIs JIMIl C HApYIICHUSMH OIIOPHO-JBUTATEIBHOTO armapara
MPOBOAUTCA Ha OOIIMX OCHOBAaHMUAX, IPH HEOOXOAMMOCTH Mpoleaypa 3adera MOXKET ObITh
peann3oBaHa TUCTAHIIMOHHO (HAIpUMep, IIPH IMMOMOIIH porpaMMbl Skype).

Jlie 3TOro mo JOTOBOPEHHOCTH C IpenojaBaTesieM OOydaroIIuiCcsi B ONpPEIEeICHHOE BpEeMs
BBIXOIUT Ha CBsI3b IS MPOBEACHUS TPOIEAYphl 3a4era. B Takom ciydae 3ader claeTcs B BHIE
cobecenoBanusi Mo BompocaM (cM. (OpMbI MPOBEACHUS MPOMEKYTOYHOM arTecTalMy Ui JIMI C
HapyIIeHUIMH 3peHus1). Bonpoc u mpakTuieckoe 3a/laHie BEIOUPAIOTCS CAMHUM TIPEToaBaTelieM.

[Tpumevanue: @OHABI OIEHOYHBIX CPENICTB, BKIIOYAIONIME THUIOBBIE 3aJaHUS U METO/AbI OIEHKH,
KPUTEPUU OLICHUBAHUSA, IIO3BOJISIOIIME OLEHUTHh pPE3YIbTarbl OCBOCHHS JAHHOW JAUCUUILIAHBI
obydarommumucst ¢ OB3 moryT Bxoauts B coctaB PIIJ] Ha mpaBax OT/JeIbHOTO JOKYMEHTA

IIporpammy cocrasuu (a) (u):

K.T.H., foueHT otaenenus AduT(O), benoycos [1aBen AHaTonbeBUY

crapuuii npenonasarens otaeneHus AOuT(O), bepecroB Poman Muxaitnosuy

Penenzent (b1):

n.¢.-M.H., npodeccop otaenenus MKC(O), Crapkos Cepreii Oneropuu
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