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Pabouas nporpaMma cocTaBiicHa B COOTBETCTBHH C TPeGOBAHHAMMU:

1) ®enepanbHOro TOCYIAPCTBEHHOTO 00PAa30BATEILHOrO CTaH/ApTa BHICIIEro 06pa3oBalis 1o
nanpasnennio 27.06.01 YnpasieHne B TEXHHYCCKHX CHCTEMax (YPOBEHb IMOArOTOBKH KaJpOB BBICHICIH
KBaTH(HKALMN), YTBEPIKACHHOTO NIpHKa3oM MunuctepeTsa ofpasosanus u nayku Poccuiicknii ®ejepa-
uun o1 30 mons 2014 r. Ne 892;

2) lpukasa Munucrepersa obpasoanns u Hayku Poccuiickoii ®eneparn o1 30 anperns 2015 r.
Ne464 «O BHeceHMM M3MEHCHMH B (peiepalibHbIC TOCYAPCTBEHHbIE 00Pa30BaTEIbHbIC CTAHAAPTHI BHIC-
mero obpaszoBanus (ypoBeHb NOJATOTOBKH Ka/IPOB BBICIIEH KBATH(DHKAIIHHN )»;

1) 3) Ilpukasa Munucrepcrsa obpasopanus u nayku Poceuiickoii ®enepatuu ot 28 mapra 2014
r. Ne247 «O6 yrteepiienun [Topsiika npUKpenienus JUIL VIS CIa9M KaHIMAATCKHX DK3aMEHOB, C/1auH
KaHIHIATCKHX SK3aMECHOB M HX MEPEUHSI».
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1. HEJX OCBOEHUA MOAYJIA

Lenbto ocBOeHMSI MOYIISI JUCIUILIMH, HAIIPABJIEHHBIX HA TOJATOTOBKY K CAaye KaHAUIATCKOTO JK-
3aMeHa, ABJIsgeTcs (OpMHUpPOBaHUE y ACMHPAHTOB NMPO(ECCHOHAIBHBIX KOMIETEHIIMH B COOTBETCTBUH C
®enepalibHBIM TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM BBICHIETO 00pa3oBaHMs IO HaIlpaBiie-
Huto noaArotoBku 27.06.01 YnpasineHue B TEXHUUYECKUX CHCTEMAX.

3aoauamu uzyuenus OUCYUNIUH AGIAIOMCA.

e (opMHpOBaHHE MPEACTABICHUNA O TEOPETUUYECKUX OCHOBAX IOCTPOCHHUS COBPEMEHHBIX aBTOMAaTHYe-
CKHX U aBTOMAaTH3UPOBAHHBIX CUCTEM YIPABJICHUS; TOCTPOCHUS BHICOKOHAIEKHBIX MOIYJISPHBIX BbI-
YUCIIUTENIbHBIE CUCTEM; ITOCTPOCHUSI apXUTEKTYPhl CUCTEM YIIPABIIEHUS OCHOBAHHBIX HA AJIEMEHTAX
HCKYCCTBEHHOT'O MHTEJIJICKTA;

e yriyOJeHue MpeaCcTaBIeHU 00 METoJaxX aHaM3a W CHHTE3a aBTOMATUYECKUX M aBTOMATHU3MPOBAH-
HBIX CUCTEM YIPABJIEHUS B IPOMBILIJIEHHOCTH; IPOEKTUPOBAHUE CUCTEM YIIPABJIEHUSI OCHOBAHHBIX Ha
3JIEeMEHTaX UCKYCCTBEHHOTO MHTEJUIEKTA, C UCIOIb30BaHMEM MAITMHHOTO 00Yy4eHNUS;

e npuoOpeTeHre acnupaHTaMU 3HAHUH O alrOpUTMax OOYUYEHHUS UCKYCCTBEHHBIX HEHPOHHBIX CETEW B
3a/1a4yax aBTOMATUYECKOT0 YIIPABJIEHUS B IPOMBIIIJIEHHOCTH;

L4 O3HAKOMJICHUC aCIIMPAHTOB C OpraHHSaHHeﬁ BBICOKOITPOU3BOJAUTEIIbHBIX NApAJIICIbHBIX BBIYHUCIATEIIbHBIX
npoueccoB Ha SIMD apxuTekTypax.

2. MECTO JUCHUIIVIUHBI B CTPYKTYPE OIIOII BO

Monyns «/lucuurniimaa/ muCHUIUIMHBD (MOIYJIH), HAllpaBICHHBIE HA MOJIrOTOBKY K CAade KaHIH-
JATCKOTO K3aMEHa» OTHOCUTCSI OTHOCSTCS K 0053aTeNIbHBIM JAUCUUILUIMHAM M JUCLUIUIMHAM 10 BBIOOpY
BapuatuBHoi yactu OIIOIl BO acnupanTypbl; MOAYJIb BKIIOYACTCS B c€0s1 00s13aTE€NbHbBIE JUCITUTUIMHBI
«CucremMHBbIN aHanM3, ynpasieHue u 0o0paboTka HHGOpMaIK (IPOMBIIIICHHOCTD)», «TexHoaoruu ma-
IIMHHOTO 00OYyY€HUs U aHaJIM3a JaHHBIX»; MOAYJb BKIIOYAET B c€0s CIEAYIOIINE JUCIUILINHEI [10 BBIOOpY
acnipanTa: «OpraHu3anus BHICOKOIIPOU3BOIUTENIBHBIX MapAJIJICIIbHBIX BBIYMCIUTENBHBIX IIPOLIECCOB HA
SIMD apxutekrypax», «BplcOKOHaI€KHbBIE MOYJISIPHBIE BHIYUCIUTENBHBIE CUCTEMBIY.

IIpenoraBaHye JUCUUIUIMH MOJYJIS OCYIIECTBIIAETCS HA 2 rofly o0y4yeHus, B 3 cemecTpe.

TpeboBaHus K IpeIBapUTENbHOM MOATOTOBKE ACHHUpPAHTA: JJIsl YCHELIHOTO OCBOECHMS JUCLMILIUH
acIUpaHT JO0JDKEH UMETh IIyOoKue (pyHIaMeHTaabHbIE 3HAHUS M YMEHHUs B 00JIACTH TEOPUU aBTOMATHU-
YEeCKOT0 YIpPaBJIEHUS, TEOPUH alrOPUTMOB. M3ydueHne naHHOro Moayns Oa3upyercs Ha 3HAHUSAX U yMe-
HUSX, MTOJyYEHHBIX NP OCBOEHUH OCHOBHBIX 00pa30BaTeNbHBIX MPOrpaMM MarucTpaTypbl, HOTYYEHHBIX
B mpoluecce 0a30BOIl MOATOTOBKH CTYAEHTOB (MaTeMaTHKHW UM MHQOPMATHKH) B YaCTHOCTH, MO Kypcam
TEOPUH aBTOMATHYECKOIO YIPABJIEHUS, TEOPUU AITOPUTMOB, IPOrPAMMHMPOBAHMS, TEXHUYECKUX CPEICTB
aBTOMATHU3ALUH.

[TpenmecTByOIUMEY 711 U3yYEHUS NUCLUUIUIMH MOXYJIA SIBIISIOTCA 3HAHUSA, YMEHUSI U HaBBIKW,
MIPUOOpPETEHHBIE ACTUPAHTAMHU:

- IpU WU3YYEHUHM AMCUUIUIMH Oa30Boi wactu «Mcropus u ¢unocodus Hayku», «MHOCTpaHHBIHI
SI3BIK;

-IIPY U3y4EHUHU 0053aTEeNbHBIX AUCUUIUINH BapUaTUBHON 4acTH «MeToa0I0rus JuccepTalioOHHO-
IO UCCIIEJOBaHMSI U MMOATOTOBKM HAayYHBIX MyOnukauii», «llegarorvka v ncuxoorus BbICIIEH IKOJIbD»,

- IpU U3y4eHUHU (HaKkyJIbTaTUBHBIX TUCHMIUIMH «H(pOpMaIlMOHHBIE TEXHOJIOTHH B HayKe U 00pa3o-
BaHUN», «OCHOBBI MTATEHTOBEICHUSD.

- TIpU TPOBEIEHUM HAYYHBIX HCCIIEIOBAHUI M MOATOTOBKE HAayYHO-KBAJTU(HUKAIIMOHHON pabOThI
(IuccepTannn) Ha COMCKAaHUE YYEHOM CTENeHH KaHIuAaTa TEXHUYECKUX HaYK.

[TocneayromumMy K U3y4EHUIO TUCLUIUINH MOAYJISl SIBJISIFOTCS. 3HAHUS, YMEHMS U HaBBIKH, UCIIOJIb-
3yeMble acCIUpaHTaMU:

- IpU U3YYEHUHU TUCHMIUIMHBI 0a3oBoi uyactu «HayuHo-uccnenoBarenbckuil cemunap "Hayunbie
UCCIIEIOBaHMS B 00JIaCTH TEXHUYECKUX HayK'";

- B IIpollecC€ HAYYHO-UCCIIENOBATEIbCKOM  JEATEIIBHOCTM W IMOATOTOBKE  HAy4yHO-
KBATH(UKAITMOHHONW paboThl (IUCCepTaIlMi) HAa COMCKAHHE YYCHOW CTETEeHW KaHAHWJIaTa TEXHUYECKUX
HayK,

-TIpU MIPOXOKACHUH MPAKTUKH IO MOJIYyYEHUIO MPOPEeCCHOHANIBHBIX YMEHUM U ombITa Mpodeccuo-
HAJIBHOW JeATeNbHOCTH (TeJaroruueckast MpakTHKa);



- IPU IPOXOXKJACHUU MTPAKTUKHU IO TOTYICHHUIO TPO(ECCUOHATBHBIX YMEHUHN U OTBITa IPOPECCHO-
HaJIbHOM JEATEeIbHOCTH (Hay4HO-UCCIIe0BATEIbCKas IPAKTHKA);

- IIpY IOJrOTOBKE K CJlau€ U cJjadya rocyAapCTBEHHOIO 3K3aMEHa, IPEICTABIEHUN HAyYHOTO JI0-
KJ1aZia 00 OCHOBHBIX pe3yJibTaTax MOATrOTOBICHHON HayYHO-KBAJIM(DPUKAIIMOHHOM paboThI (AMCCepTaLMHN).

3. KOMIIETEHIIMU OBYYAIOLIETI'OCSl, ®POPMUPYEMBIE B PE3YJIbTATE OCBOE-

HUA MOAYJIA

[Tnmanupyemble pe3ynbTaThl OOYYEHHUS MO JUCHUIUIMHE, XapaKTepU3yIolue 3Tamnbl (popMUpOBaHUS
KOMIIETEHIMH 1 00ecreunBarole JOCTH)KEHUE IIAHUPYEMBIX PE3YyIbTaTOB OCBOECHUS IPOTrPAMMBI:

YHHUBEpCaJIbHbIC

VK-1- cnocobHocmbio K Kpumuieckomy aHanu3y U OYeHKe COBPEMEHHbIX HAYUHbIX OOCMUNCEHUL, 2eHe-
PUPOBAHUIO HOBbIX UOell NPU PpeueHUU UCCIe008aMeNbCKUX U NPAKMUYECKUX 3A0ay, 8 MOM YUCILe 8 MediC-

OUCYUNTUHAPHBIX 00JIACMSX

3Hauus

YmMmenusa

HaBbiku (ONBIT J€STEIBHOCTH)

COBPEMEHHBIX HAy4YHBIX JOCTH-
KEHUW, TEHEPUPOBAHUIO HOBBIX
UJe Mpu peuieHUuH HCCie10Ba-
TEIBCKUX M IPAKTUYCCKUX 3aj1ad,
B TOM 4HCIE B MEXIUCIUILIN-
HapHBIX 00J1aCTAX

aHaJIM3UPOBATh AJIbTEPHATUBHBIC
BapHaHThl PEIICHUs HCCIeN0Ba-
TEJIbCKUX U MPAKTUYECKUX 3a7ad
M OICHWBATh IOTCHIIUAILHBIC
BBIMTPBIIITH/TIPOUTPBIIIA  Peajv-
3allMd 3TUX BAapUaHTOB, IIPU pe-
IICHUU HCCIEAOBAaTEIbCKUX U
MPAaKTUYECKUX 3a/1a4 TECHEPUpO-
BaTh HOBBHIC HJICH, HMCXOOSI U3
HAJIMYHBIX PECYPCOB U OrpaHU-
YEHMI;

TEHEpUPOBATh HOBBIE WJEH NIPHU
pELIEHUH MCCIEAOBATEIbCKUX |
MPAaKTUYECKUX 3a7a4 MO Ienaro-
TUKE W IICMXOJOTHMHU BBICIIEH
IIKOJIBI, B TOM YHCJIEC B MEXKIHC-
[UTUTMHAPHBIX 00JIaCTAX

KPUTHYECKOI'O aHaJIn3a ¥ OLICHKH
COBPEMEHHBIX HAy4YHBIX JOCTH-
KCHUW W PEe3yJIbTaTOB JCSTEIb-
HOCTH TIO PEUICHUIO HCCICIOBa-
TEIbCKUX M MPAKTHYSCKUX 3a7ad,
B TOM YHCIIE B MEXIUCIUILIN-
HAPHBIX 00JIACTAX; KPUTHYECKOTO
aHaJIM3a U OIICHKH COBPEMEHHBIX
HAYYHBIX JIOCTHKCHUH B 00JacTH
IEeJArOTUKU M TICHXOJIOTHH BBIC-
e IIKOJIbI;  T'€HEPUPOBAHHS
HOBBIX HUJCH TPU PEIICHUU WC-
CIICIOBATCILCKUX M IPaKTHYe-
CKHX 3aJad [0 IeJaroruKe Hu
IICUXOJIOTMH BBICIIEH IIKOJBI, B
TOM YHCIIE B MEXKIUCIUILTAHAD-
HBIX 00J1aCTIX

npodeccuoHaIbHbIE

1IK-1- cnocobrnocmoio énadems memooono2uel meopemuyeckux U IKCNepUMEeHMalbHbIX UCCIe008aAHU,
adanmuposams u 060owams ux pezyromamel no Hanpasiennocmu OIIOII npu npenodasanuu oucyu-

NUH 8 8y3e
3HaHuA YMeHus HaBbiku (OIIBIT I€ATETLHOCTH )
METOJOJIOTUM TEOPETUYECKUX U | aJanTUpoBaTh W 0000mare ux | M3ydeHuss u TmpeaBUACHUS pe-
OKCIEPUMEHTAIBHBIX ~ UCCIENO0- | pEe3yJIbTaThl TEOPETUUYECKUX U | 3yJIbTAaTOB TEOPETUYECKUX U
BaHUH SKCHEPUMEHTAIBHBIX ~ UCCIENO0- | SKCIIEPUMEHTAIBHBIX  UCCIEN0-
BaHUU I10 HAIIPABJIEHHOCTH BaHUit

TIK-2 cnocobnocmvio 3anumamscst npodiemamu paspabomyu u nPUMEHEHUs. MEM0008 CUCMEMHO20 AHA-
JU3A CNONCHBIX NPUKIAOHBIX 00BbEKmMo8 UCCIed08anus, 0opabomku uHgopmayuy, yereHanpasieHHo20
8030€lCcmaus Yelo8eKa Ha 00beKMbl UCCIeO08AHUS, BKIIOUASL BONPOCHL AHANU3A, MOOCAUPOBAHUSL, ONMU-
MU3AYUU, COBEPUICHCMBOBAHUSL YIPAGLEHUS U NPUHAMUS PEUeHUN 8 001ACTU NPOMBIULICHHOCMU

HaBbikn

VYmMmennsa
(OTIBIT ACSATEITHHOCTH)

3HaHusA

METO/I0B CHCTEMHOI'0 aHaJIn3a
CIIO’KHBIX TIPUKIIATHBIX O0BEKTOB
ucclieIoBaHMsl, 00pabOTKU UH-

3aHUMaTbhcs IpobIeMaMu paspa-
O0TKM U IPUMEHEHUSI METOI0B
CHUCTEMHOI'0 aHAJIN3a CJIOKHBIX

3aHUMaTbCs MpobIeMaMu paspa-
OOTKU U IPUMEHEHUSI METOJIOB
CHUCTEMHOI'0 aHAJIN3a CJIOKHBIX




dbopMaruu, 1ejeHanpaBIeHHOTO
BO3IEMCTBHUA UeJIOBEKA HA 00b-
€KTBI UCCIIEIOBAHUS, BKIIIOYAs
BOIIPOCHI aHAJIM3a, MOJICITUPOBA-
HUS, ONITUMHU3ALIAN, COBEPIIICH-
CTBOBAHMSI YIIPABIICHUS U PUHSI-
THS PEIICHUH B 00J1aCTH TIPO-
MBIILIEHHOCTH

MPUKJIaJHBIX OOBEKTOB HCCIIEN0-
BaHUs, 00paboTKH HHPOpPMALIUH,
IeJICHANIPaBIEHHOT 0 BO3IeH-
CTBHSI YeJIOBEKa HAa OOBEKTHI HC-
CIIeIOBAHUS, BKIIFOUasi BOIIPOCHI
aHaJn3a, MOJICIIUPOBAHUS, OTITH-
MH3aIlH, COBEPIICHCTBOBAHHUS
yIIpaBJICHUS U IPUHATHUS pellie-
HUI B 00JIaCTH IPOMBIIIIIIEHHO-
CTH

NPUKIAJHBIX 0OBEKTOB HCCIIEIO0-
BaHUs, 00paboTKK HHpOpMaLUH,
IeJICHAPABICHHOTO BO3/ICH-
CTBHS YeJIOBEKa Ha OOBEKTHI HC-
CJIC/IOBAaHUS, BKIIFOYAsi BOIPOCHI
aHaJIM3a, MOJICTIMPOBAHUS, OITH-
MH3aI1H, COBEPIICHCTBOBAHMUS
YIIpaBJICHUS U IPUHATHUS pellie-
HUI B 00J1aCTH TPOMBIIILICHHO-
CTH

1IK-3 cnocobrocmbio ocywecmansams meopemudeckue U npukidousle UCC1e008aHUsi CUCEMHBIX C8s3ell
U 3aKoHoMepHOCmel (QYHKYUOHUPOBAHUS U PA38umusi 00beKmos8 U Npoyeccos ¢ y4emom Ompacieblx
ocobeHHocmell, OpUeHMUPOBAHHBIX HA NOBblUEHUE IPPeKMUBHOCMU YAPABIEHUS UMU C UCNOIb308AHUEM
COBPEMEHHBIX MeM0008 00PAbOMKU UHDOPMAYUU 8 NPOMBIULIEHHOCU

3Hanug

YmMmenusa

HaBbikn
(OIIBIT JESATENBHOCTH)

OCHOBHBIX METOJIOB UCCIIEIOBA-
HHSI CUCTEMHBIX CBSI3€M M 3aKO-
HOMEpPHOCTE! (YHKIIMOHUPOBA-
HUS U Pa3BUTHSI 0OBEKTOB U TIPO-
IIECCOB C YUETOM OTPACIIECBBIX
0CcOOEHHOCTEH, OPHEHTUPOBAH-
HBIX Ha MOBBIIICHHUE 3P PEKTUB-
HOCTH YIIPABJICHUS HMH C UC-
MOJIb30BAaHUEM COBPEMEHHBIX
METOJIOB 00paboTku nHPOpMa-
IIUH B IPOMBIIICHHOCTH

OCYILIECTBIISITH TEOPETUUECKUE U
MIPUKJIAIHBIC UCCIICIOBAHUS CH-
CTEeMHBIX CBsI3€i U 3aKOHOMEP-
HOCTEeH (YHKIIMOHUPOBAHUS U
pa3BUTHA 00BEKTOB U MPOIIECCOB
C Y4ETOM OTpacIeBBIX OCOOCHHO-
CTe, OpUEeHTUPOBAHHBIX HA IO-
BEIIIICHNE Y EKTUBHOCTH
yIpaBICHUS UMH C UCIIOJIb30Ba-
HUEM COBPEMEHHBIX METO/IOB
00paboTKu nH(MOpPMAIUHU B TIPO-

MBIIIJICHHOCTHU

OCYILECTBIISATh TCOPETHUECKUE U
MPUKJIATHBIC UCCIIEIOBAHMS CH-
CTEMHBIX CBSI3€i M 3aKOHOMED-
HOCTeW (DYHKITMOHUPOBAHHUS H
pa3BUTHs OOBEKTOB U MPOILIECCOB
C Y4E€TOM OTPACIEBBIX OCOOCHHO-
CTCii, OPUCHTUPOBAHHBIX Ha I10-
BhIIIICHUE 3P PEKTUBHOCTH
yIIpaBJICHUS] HIMHU C HCIIOJIb30Ba-
HUEM COBPEMEHHBIX METO/I0B 00-
paboTKu MHGOPMAITUH B TIPO-
MBIIUICHHOCTH

IIK-4 cnocobrocmuio pazpabamviéams HOBblE U COBEPULEHCIIBO8AMb CYUECMBYIouue Memoosl U cpeo-
cmea ananusza oo6pabomxu UHpopmayuy u YnpasieHus Cl0ACHbIM CUCIIEMAMU, C YeNblo NOBbIUEHUs ID-
GexmusHocmu U HA0EeHCHOCMU 8 MEXHUUECKUX CUCeMax

3Hanusd

YmMmenusa

Hasbiku
(OTIBIT NESTENHHOCTH)

OCHOBHBIX METO/IOB U CPEJICTB
a”anmu3a o0paboTku uH(popMa-
IIUH U YIIPABIICHUS CJIOXKHBIM CH-
CTeMaMH, C I1eJIbI0 TOBBIIICHHS
3¢} PEeKTUBHOCTH U HAZC)KHOCTHU B
TEXHUYECKHUX CUCTEMaxX

pa3pabarbIBaTh HOBBIE U COBEP-
IIEHCTBOBATH CYIIECTBYIOIINE
METO/Ibl U CPEJICTBA aHalIn3a 00-
paboTku nHpOpMALUU U yIIpaB-
JICHHS CII0)KHBIM CUCTEMaMH, C
LIEJIBIO MOBBIIIEHUS 3 PeKTrB-
HOCTH ¥ HA/IGKHOCTH B TEXHUYE-
CKUX CHUCTEMax

OCYIIECTBIIATh Pa3pabOTKy HO-
BBIX M COBEPIIIEHCTBOBATH CYIIIE-
CTBYIOIIHE METOIBI M CPEJICTBA
a”ann3a 00paboTku uH(popMa-
IIUH U YIIPABIICHUSI CIIOKHBIM CH-
CTeMaMH, C 1IeJIbI0 TOBBIILICHHS
3¢ (PEKTUBHOCTH U HAZIEKHOCTH B
TEXHUYECKUX CHUCTEMAaxX

4. CTPYKTYPA U COAEP) KAHUE MO YJIsA

4.1. O0m1ast TPYI0EMKOCTh MOYJISI COCTABJISIeT 8 3aueTHBIX euHUI], 288 dacos.

4.2. ConepkaHue pas3/iesioB

Pa3znenb! (vim TeMbl) Jrc-

/1 LUATUTAHEI

Bunel yueOHoI paboThI, BKIItOUast
CaMOCTOSITENIbHYIO PabOTy CTY-
JICHTOB
U TPYIOEMKOCTb (B yacax)

Cam.
pab.

Jlek. | IIpaxt. | JIa0.pab.

Konapr kom- DopmBbI TEKYyIIE-
neTeHI N 0 KOHTPOJIS
YCIIEBAEMOCTH.

®opma npome-
XKYTOYHOM arTe-
cTauuu




Huctunnuna « Cucmem-
HbIU AHANU3, YApAGIeHue u
obpabomka ungopmayuu

(NpOMBIUIEHHOCTB) »

1.1 | AHanu3 ¥ CHHTE3 CUCTEM 8 8 11 VK-1, YcrHbIH onpoc,
aBTOMATHUYECKOIO yIpPaB- [1K-1, I1K-2, 3aJIaHue JJIA ca-
JICHUS. I1K-4 MOCTOSTEJIbHOM

paboThI

1.2 | Uudopmanmonnoe obec- 8 8 11 TIK-1, Pedepar, 3ana-
IIEYEHUE IIPOLIECCOB aBTO- I1K-2, [IK-4 HUE Ul CaMO-
MaTH3aluu CTOATEIbHOMU pa-

OOTBI
1.3 | 3agauu ¥ MeTOABI IPUHS- 8 8 11 TIK-1, T1K-2, YcTHBIH ompoc,
THUS peIICHUI [1K-4 Pedepar, 3ana-
HUE JIJIS caMo-
CTOSITENILHOM pa-
0O0THI

1.4 | Texauueckue cpenctea | 8 8 11 TIK-1, I1K-2, VYcerHbIl onpoc,
aBTOMAaTHU3allMl U YIpPaB- [1K-4 Pedepar, 3ana-
JICHUS HUE JIJIS CaMo-

CTOSITENIbHOM pa-

00THI
Hroro: 32 32 44 - KonTpoubHasi
pabora
2 | MucuumuHa « Texnonocuu
MAWUHHO20 00y4eHus u
AHANU3A OAHHBIXY»
2.1 | JIuneitnas perpeccus 2 6 I1K-3 YcTHBIN onpoc,

3a/laHue JiIs ca-

MOCTOSITEJIBHOMN
paboThI

2.2 | Jloructuueckas perpeccust | 2 6 I1K-3 Pedepar, 3ana-

HUE JIJIS CaMo-
CTOSITENIBHOM pa-
00THI

2.3 | Ilepcentpon u MeTon rpa- | 4 8 I1K-4 YcTHBIM onpoc,
JTMEHTHOTO CITyCKa Pedepar, 3ana-

HUE JIJIS cCaMo-
CTOSITENIBHOM pa-
OOTHI

2.4 | MHOTOCIIOWHBIE HEHpoH- | 4 10 [1K-4 YcTHBI onpoc,
HBIE CETH U aJITOPUTM 00- Pedepar, 3ana-
paTHOTO pacIpOCTPaHEHUS HUE JIJIS CaMo-
OIIMOKHU CTOATEIHHOMU pa-

00THI

2.5 | OOyueHnue Ha Hepa3Me- 4 10 I1K-4 YcTHBIl onpoc,
YCHHBIX JIaHHBIX. [lonck Pedepar, 3ana-
aHOMamuit HUE JIJIS1 CaMo-

CTOSITENTBHOM pa-
OOTHBI
HWroro: 16 16 40 - KounTposbHas
pabdora




JucnurauHa 1o BIOOpY
«Opeanuzayus 8blcoKo-
nPoOU3B0OUMENbHBIX NA-
PANNENbHBIX BbIYUCTIU-
MeNbHBIX NPOYECCO8 HA

SIMD apxumexmypax»

3.1 | ®akropuzaumsi ~ MHOXECTB | 2 2 6 ITK-3,I1K-4 VYerHbIl onpoc,
LENBIX U PAlMOHATBHBIX YH- 3a/laHue s ca-
cel. TTonnast cucremMa MOCTOSITEIILHOMU
HAUMEHBIINX HEOTpHIIa- paGoTHI
TEJBHBIX BBIYECTOB MO MOJY-

IO
3.2 | MonyssipHbie KOMIOBIOTEP- 2 2 6 I1K-3, T1K-4 Pedepar, 3ana-
HbIe (OPMATHI JTAHHBIX HUE ISl CaMO-
CTOSITENIbHOM pa-
OOTBI
3.3 | Kiaccel Mopymsipueix ome- | 4 4 8 ITK-3,I1K-4 VeIl onpoc,
paruii Pedepar, 3ana-
HUE JIJIs cCaMo-
CTOSITENILHOM pa-
OOTBI

3.4 | CTpyKTypbl  BBIYHCIHTETB- | 4 4 10 IIK-3, I1K-4 | VYcrHbIN onpoc,
HBIX MOYJISPHBIX J(HAIA30- Pedepar, 3ana-
HOB HHUE UISI cCaMO-

CTOSITENILHOM pa-
OOTBI

3.5 | lMapamnensHbie  MoAynbHbIE | 4 4 10 VYK-1,IIK-3, | VYcrHbIi onpoc,
orepanuu MOJTYJISIPHOM TIK-4 Pedepar, 3ana-
apudmeruku. HemomynbHbie HUE JIJIS CaMo-
omnepanuu MOAYJISIPHOU CTOSITENIbHOI pa-
apuMeTHKA GOTEI

Hroro 16 16 40 - KonTpoubnas
pabora
4 JuctunnuHa mo BeIOopy
«Bvicoxonaoexcuvie mooy-
JISIPHBIE BLIYUCTUMENbHBIE
cucmemoly

4.1 | Haumensime HEOTpHIa- 2 2 6 [1K-3, I[1K-4 VYerHbIl onpoc,
TCJIBHBIC BBIYCTHI IICJIBIX YH- 3alaHUuC JId ca-
celn mo Momyimo. MeTpuku MOCTOSITCIBHOM
€BKJINJ0BA, XAMMHHIA, MO- paboThI
JyJIIpHas U ApYyTHE.

4.2 | Tlomexo3amuTHOE MOAYJIAp- | 2 2 6 [K-3,I1K-4 Pedepar, 3ana-
HOE KOIMPOBAaHHE JHCKPET- HUE JIJIS caMo-
HOW MH(OpMAIH CTOSTENBHOI pa-

OOTHBI

4.3 | EcrecTBeHHast U30BITOYHOCTD | 4 4 8 [1K-3,I1K-4 YcrHblii onpoc,
MOAYJISIPHBIX (dhopmatoB Pedepart, 3ana-
AaHHBIX HUE I CaMo-

CTOSITENIBHOM pa-
00THI

4.4 | buBaneHTHBIA W TpUBAJICHT- | 4 4 10 [K-3, T1K-4 | VYcrHbIN onpoc,

HbIH J1e(EeKTHl MOAYJIAPHOIO
KOJIMPOBAHUS

Pedepar, 3ana-

5




HUE NI CaMo-
CTOSITEJIBHOU pa-

0OTEI
4.5 | I30bITOYHOCT,  OUHAMHUKH | 4 - 4 10 VYK-1,IIK-3, | VYcrHbIii onpoc,
MOJIYJISPHOTO BBIYUCIUTENb- [1K-4 Pedepar, 3ana-
Horo nporecca. CHHAPOMHOE HUE JIJI CaMo-

JEKOJANPOBAHNE  MOMYIIAP-
HBIX IIOMEXO3AIIUTHBIX KO-

CTOSITENIbHOM pa-

OOTHBI
0B
Hroro 16 - 16 40 - KonTpoabnas
padora
BCEI'O 64 48 16 124 - Kananaarckmii

K3aMeH (KOH-
TPOJib 36 YacoB)

5. OHEHO‘IHB{E CPEACTBA JJisd TEKYLWEI'O KOHTPOJISI YCIIEBAEMOCTH, ITPO-
MEXKYTOYHOU ATTECTAIIUHA 11O UTOT'AM OCBOEHUSA MOAYJIAA
(IIpunooicenue k paboueii npoepamme no MOOYII0: OYEeHOUHbIEe CPEOCMEA)

6. METOIbI U CPEJACTBA OBYUYEHUA

Mertoasl 00yueHus: Kpyriblil CTOJI, TUCKyccus, Oecena (ayAUTOPHBIE OMPOCHI), MyOJIUYHAs 3alIH-
Ta pedeparoB, WHANBUAYAIbHbIE JOKIAAbl, MOATOTOBKA M MPEICTABICHHUE IMPE3CHTAIUil, ydJacTue B
HAy4YHO-HCCIIEI0BATENIbCKON paboTe.

CpenctBa oO0y4yeHUS: SJIEKTPOHHO-OMOIMOTEYHBIE CHUCTEMBI, JJIEKTPOHHAs HWH(GOPMAIMOHHO-
oOpa3oBaTenbHas cpeia Y HUBEPCUTETA, MAaTepHAIbHO-TEXHUIECKOe 00ecredeHre, JoCTyn K mpodeccuo-
HaJIbHBIM 0a3aM JIaHHBIX, JIMIEH3UOHHOE TPOrpaMMHOE 0OecIIeUeHHeE.

7. OBPA3OBATEJIBHBIE TEXHOJIOI' A

I[I/IaJ'IOFOBI)IG TEXHOJIOTUH, TPCHHUHIOBLIC, KOMIIBIOTCPHBLIC, AUCTAHIIMOHHBLIC O6p2130BaT€J'II)HBI€
TCXHOJIOTHH.

8. YUEBHO-METOJUYECKOE M HH®OPMALIMOHHOE OBECHEYEHME MOJY.JISI
JUCHUILINH

8.1. OcHoBHas JquTeparypa

Jucimiumnza 1 «Cucmemnuviil ananus, ynpasienue u oopabomra undopmayuy (npomvluieHHOCHb)»

1. Kimumenko U.C. Metomomorusi CHCTEMHOTO MCCIIeI0BaHUS [ DIEKTPOHHBIN pecypc]: yuebHoe nmocoodue/
Kmumenko U.C.— DnexTpoH. TekcToBble naHHble.— CapatoB: By3oBckoe oOpazoBanue, 2020.— 273
c.— Pexwum nocrymna: http://www.iprbookshop.ru/89238 .html.— DBC «IPRbooks»

2.EropoB, A. V1. BBenenue B TEOpHUIO YNpPaBJIEHUS CUCTEMaMH C paclpelesIeHHbIMU MapaMeTpamMu
[DnexTponnsiit pecype] / EropoB A. U., 3namenckas JI. H. Cankr-IlerepOypr: Jlans, 2017. 292 c. URL:
https://e.lanbook.com/book/93595 . ISBN 978-5-8114-2554-9.

3. Pe3nuk, CemeH JaBbIoBHY. ACITUPAHT By3a: TEXHOJIOTHH HAYYHOTO TBOPYECTBA M MEAarornaecKoi
JesaTenbHOCTH : YueOHuk / [leH3eHckuii Tocy1apCTBEHHBIH YHUBEPCUTET aPXUTEKTYPhI U CTPOUTENIHCTBA.
7, u3m. u non. Mocksa : OOO "Hayuno-uznarensckuii ieatp MHOPA-M", 2021. 400 c¢. URL:
http://znanium.com/catalog/document?id=366343.

Jucnuiumaa 2 «Texnono2uu MawuHHo20 06wesz U AHAUZA OAHHDBIXY



http://www.iprbookshop.ru/89238
https://e.lanbook.com/book/93595
http://znanium.com/catalog/document?id=366343

1. Koanwo, JIyuc Ileapo. [loctpoenne cucrem MammmHHOTO 00y4deHus Ha si3bike Python [Tekcr] =
Building Machine Learning Systems with Python : xak n3Bneus 60mibIie HHGOPMAIIUN U3 JAHHBIX ITyTEM
MOCTPOCHHSI MPAKTUYECKUX CHCTEM MalmHHOro oOyueHus Ha sizbike Python / Jlymc Ilempo Koamwo,
Bwinmu Pudaprt ; [miep. ¢ anrn. A. A. CounkuH] .— 2-e¢ uzganue .— Mocksa : JIMK Ilpecc, 2016 .— 301
c. : wi1. — 3ariaBue W aBTOp opuruHana: Building Machine Learning Systems with Python / Luis
PedroCoelho, Willi Richert .— TIpenmetnsiii ykazarens: 297-301 .— ISBN 978-5-97060-330-7.

2. Makkuanu, Yac. Python um amammus pmannbix [Texcr] = Python for Data Analysis / Vac
Makkunnu ; [niep. ¢ anra. A. A. CiuakuH] .— Mocksa : JIMK, 2015 .— 481 c. : ui. ; 22 .— ABTOp Ha
Kopelike He yka3aH .— Ha o6moxke aBTop: Yac Makkunau .— [IpenMerHsbiil ykazatens: ¢. 466-481 —
ISBN 978-5-97060-315-4, 200.

3. bapckuii A.b. BBenecnne B HEHpOHHBIC CeTH [DIEKTPOHHBIA pecypc]: yuebHOoe mocobue/
bapckuit A.b.— OinekTpoH. TekcToBble gaHHble.— MockBa, CaparoB: HWHTEepHET-YHUBEPCUTET
Nudopmannonnsix Texnonoruit (MHTYUT), Aii ITu Ap Menua, 2020.— 357 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/89426 .html.— 5BC «IPRbooks»

4. bapckuii, A. b. Jlornueckue HelipoHHBIE ceTH : yueObHoe nocodue / A. b. bapckuii. — 3-e uzn.
— Mocksa : Untepuer-YHuuBepcurer Undopmanmonusix Texnomoruit (MHTYUT), At ITu Ap Menua,
2020. — 491 c. — ISBN 978-5-4497-0661-4. — TekcT : 31eKTpOHHBIN // DNeKTPOHHO-OMOIHOTEUHAs
cucrema IPR BOOKS : [caiitr]. — URL: http://www.iprbookshop.ru/97547 .html (mara oOparieHus:
23.03.2021). — Pexum octyma: Juis aBTOPU3UP. MOJIH30BATEICH

5. Sxwbsesa, I'. O. HeueTkue MHOXeCTBa U HEWPOHHBIE ceTH : yueOHoe nocobue / I'. O. SIxbsesa.
— 4-e m3a1. — Mocksa : Unrtepuer-Yuusepcuter Uuadopmannonnsix Texnonoruit (MHTYUT), A IIn
Ap Menua, 2020. — 315 ¢. — ISBN 978-5-4497-0665-2. — TekcT : >MEKTPOHHBIN // DNEKTPOHHO-
oubnmoreuynas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/97552 .html (marta
obpamenusi: 23.03.2021). — Pexum noctyna: asis aBTOPU3HP. MOJIb30BATENEH

Jucuumiuna 3 «Opeanuzayusi 6blCOKONPOU3B0OUMENbHBIX NAPANIENbHBIX BbIYUCTUMENbHBIX NPOYECCO8
na SIMD apxumexmypaxy

1. bapckuii, A. b. [lapamiensHbie nH(GOpPMaLIMOHHBIE TEXHOJIOTUH : ydeOHoe mocobue / A. b.
Bapckwuii. — 3-e uzn. — Mocksa : Uarepuer-Ynusepcuter Unpopmanmonnsix Texnonoruit (MHTYUT),
At Ilu Ap Menua, 2020. — 502 ¢. — ISBN 978-5-4497-0686-7. — TekcT : 271€KTPOHHBIH // D1EKTPOH-
Ho-O0nbmoTeunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/97573 .html (nara
obpamienus: 23.03.2021). — Pexxum noctyna: it aBTOPU3MP. MOJIb30BaTENCH

2. Jlesun, M. II. IlapamnensHoe porpaMMupoBaHue ¢ ucroib3oBanrneM OpenMP : yueGHOE mo-
cobue / M. I1. JleBun. — 3-e uzx. — Mocksa : UatepHer-YHuBepcuter UHpopmanonHsix TexHomorni
(MHTYUT), Aii ITu Ap Menua, 2020. — 133 c. — ISBN 978-5-4497-0685-0. — Tekcr : 31eKTpOHHBIH //
OnexkrpoHHo-0ubOMoTeuHas cuctema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/97572
html (nara obpamenus: 23.03.2021). — Pexxum goctyna: 1uist aBTOpU3UP. NOJIb30BaTENEH

3. I'eprenp B.I1. Teopust u npakTuka napaisielbHbIX BIYUCICHUH [DIEKTpOHHBIH pecypc]: yueo-
Hoe nocobue/ I'eprens B.I1.— DnektpoH. TekcTroBble fanHble.— Mocksa, CapatoB: UHTepHeT-
VYuusepcurer Madopmarmonnsix Texnonoruit (MHTYUT), Aii I[Tu Ap Menua, 2020.— 500 ¢.— Pexxum
noctyna: http://www.iprbookshop.ru/89478 .html.— 5BC «IPRbooks»

4. bunnur, B. A. IlapanienbHble BBIYMCICHUS X MHOTOIIOTOYHOE MPOTrPaMMHUPOBAHUE ;| YUEOHHK /
B. A. bummur. — 3-e uzn. — Mocksa : MaTepreT-YHuBepcuter MHpopmanmonusix TexHonormii (MH-
TYUT), Aii [Tu Ap Menua, 2021. — 310 c. — ISBN 978-5-4497-0936-3. — TekcT : 2MeKTPOHHBIH //
Dnexkrponno-oubroTeuHas cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/102044
html (mara obpamenus: 23.03.2021). — Pexxum goctyma: 1ist aBTOPU3UP. TOJIB30BaTEIeH

Jucrmiumaa 4 «Bvicokonaoeoicuvle MOOyﬂﬂprle B8blHUCIUMENIbHbIE CUCNIEMbL))

1. MopenupoBaHHe TPAaHCIOPTHBIX TOTOKOB Ha OCHOBE HEUETKOM JIorukH : MoHorpadus / JI. E.
Kymenko, C. B. Kymenko, . A. Hosukos, FO. H. BapanoB. — benropon : benropoackuii rocymap-
CTBEHHBIN TexHonornyecknii yausepcuter uM. B.I'. Illyxosa, 3bC ACB, 2018. — 92 ¢. — ISBN 2227-
8397. — Tekcrt : amMeKTpoHHBIN // DnekTpoHHOo-0nOmoTeunas cucrema IPR BOOKS : [caiiT]. — URL:
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http://www.iprbookshop.ru/89426
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http://www.iprbookshop.ru/92270.html (nara oopamenus: 24.03.2021). — Pexwum noctyna: uis aBTOPH-
3UP. MOJIb30BATEIICH

2. MaprteiHoBa U.A. Teopus noss u 3anuTa nuHGopmanuu [ DIeKTpOHHBIH pecypc]: MoHOTpadus/
MaprteinoBa M. A., Mamun U.I'., ®omuenko B.H.— DnekTpoH. TekcToBble nanHble.— Capos: Poccuii-
ckuii QenepanbHblii  sgepHbld  neHtp — BHUMUD®, 2017— 209 c.— Pexum pgocryna:

http://www.iprbookshop.ru/89884 .html.— 3BC «IPRbooks»

3. bumur, B. A. TlapamiensHbie BBIYHCICHUS U MHOTOIIOTOYHOE MMPOTPAMMHPOBAHKE | YICOHUK /
B. A. bumur. — 3-e u31. — Mocksa : aTepHeT-YHuBepcutetr Muadopmanmonnsix Texnonoruit (MH-
TYUT), Aii ITu Ap Menua, 2021. — 310 c. — ISBN 978-5-4497-0936-3. — TekcT : 31eKTPOHHBIN //
Dnexkrponno-oubaroTeuHas cucrema IPR BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/102044
html (mara obpamenus: 23.03.2021). — Pexxum goctyma: 1uist aBTOPU3UP. TOJIB30BaTENCH

4, Tlapannenbuble Beiuncienus Ha GPU. Apxurektypa u nmporpammuas mojaenb CUDA [Diek-
TPOHHBIH pecypc]: ydueOHoe mocobue/ A.B. bopeckoB [ ap.].— DNEKTpOH. TEKCTOBBIC JaHHbIC.—
MockBa: MOCKOBCKHI TOCYIapCTBeHHBIN yHUBepcuTeT uMeHn M.B. JlomonocoBa, 2015.— 336 ¢.— Pe-
xuM goctyna: http://www.iprbookshop.ru/54647 .html.— 3BbC «IPRbooks»

8.2. JlomosHHMTeJbHAS JINTEpPATypa

Jucnmnmna 1 « Cucmemnsiii ananus, ynpasienue u 0obpabomxa ungopmayuu (npomMbluLieHHOCHb)»

1. OcrpeiikoBckuii, BrnamucnaB AnekceeBud. DEHOMEH acUMMETPHUH BPEMEHH B TEOPHH
HEYCTOMYMBBIX U HEOOPATHUMBIX MPOIIECCOB CIOXKHBIX JUHAMHUYECKUX CHUCTEM [DIIEKTPOHHBIN pecypc] :
moHorpadus / B. A. OctpeiikoBckuit. Cypryt : OOO "Ileuatnsiit mup 1. Cypryt", 2017. (25 net Cypl'Y)
. URL: https://elib.surgu.ru/fulltext/NTS/706. ISBN 978-5-6040249-4-2.

2. OcrtpeiikoBckuii, Brnagucnas AnekceeBud (JOKTOp TeXHUYECKUX Hayk; 1932- ). MaTemaruueckue
METOABl U MOJEIH TEXHOIEHHOTO PHCKa B TEOpHUM Oe30macHOCTH aTroMHbIX cTaHiui [Tekcr] :
moHorpadus / B. A. OctpeiikoBckuii ; [lemaprameHT 00pa3oBaHUS U MOJIOJICKHOW MOJUTHKU XaHTHI-
Mamncuiickoro aBToHOMHOTO okpyra - KOrpei, Cypryrckuii rocyaapcTBeHHbIN yHuBepcuTeT. Kypran :
00O "Kyprauckuii [lom newatu", 2017. 447 c. : un. ISBN 978-5-9909530-0-0.

3. amnko, I'ennanuii [TaBmoBud (OKTOp TeXHUUECKUX HaAyK; 1953-). CoBpeMEeHHBIE KOMITBIOTEPHBIC
TpEHaKepbl:  MaTeMaTU4YeCKHEe  METOAbl  MOJEIMPOBAHUS W OMYISIUU  THapauieTIbHBIX
B3auMoiecTByromnux nporeccos [Tekct] : [monorpadwus] / I'. I1. Ianko, C. I'. [lanko, /1. B. Tapakanos ;
ToMmckuii nmonuTexHu4eckud yHuepcuter, CypryTckuil rocyaapCTBEHHBIM yHUBepcUTET. Tomck : B-
Crektp, 2012. 191 c. : un. ISBN 978-5-91191-262-8.
4.HeiipoceTeBble MPUHITUIIBI B UASHTH(PUKAIIUU 1 U3yYSCHUH CUCTEM C XaoTHuecKoi auHaMmukou [Tekcr] :
[MoHorpadusi] / B. M. EcekoB, T. B. I'aBpunenko, M. . 3umun, C. A.3umuna ; nox pen. A. A.
Xanapuesa, B. M. EcskoBa / Cypryrckuii rocynapctBeHHbId yHuUBepcuTeT. Cypryt : [6. u.] ; Tyna :
NznarensctBo Tynl'VY, 2016. 397 c. : un. ISBN 978-5-7679-3457-7.
5.JleBsiTkoB, Brnagumup BmagumupoBuy. MeTogonoruss U TEXHOJIOTHS MMHUTAIMOHHBIX HCCIEIOBaHUN
coxHbIX cucteM : moHorpadus / B. B. JleBsitkoB [Tekct]. MockBa : By3oBckuit yuebnuk : Undpa-M,
2017. 444 c. : un. ; 22. (Hayuynas xkuura) . ISBN 978-5-9558-0338-8 ((By3oBckuii yueonuk)) . ISBN 978-
5-16-009215-7 (MH®PA-M)).

JucnuninHaa 2 «Texnono2uu MawuHHo20 06V1{€H1/l}l U AQHAIU3A OAHHBIXY

1. Cy3m, P. A. S3wik mporpammupoBanus Python : yae6Hoe mocodue / P. A. Cy3u. — 3-e u3a. —
Mocksa : HUutepHer-Yuusepcurer Mupopmanmonusix Texuonoruit (MHTYUT), Ait Ilu Ap Menua,
2020. — 350 c. — ISBN 978-5-4497-0705-5. — TekcT : »neKTpOHHBIH // DIeKTPOHHO-OMOIHOTeHAs
cucrema IPR BOOKS : [caiitr]. — URL: http://www.iprbookshop.ru/97589 .html (mara obparieHus:
23.03.2021). — PexumM moctyma: Uit aBTOPU3UP. MMOJTH30BATEICH

2. lmnbkoBckuii, M. A. MeToasl aHaln3a 3HAHUN U TaHHBIX . KOHCIEKT jekuuii / . A. I{unbkoB-
ckuii, B. M. BonkoBa. — HoBocubupck : HoBocubupckuii rocyaapcTBEHHbIN TEXHUYECKUM YHUBEPCH-
teT, 2010. — 68 ¢. — ISBN 978-57782-1377-7. — TekcT : 251eKTpOHHBIN // DIEeKTPOHHO-OUOIMOTeUHAs
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/45385.html



http://www.iprbookshop.ru/89884
http://www.iprbookshop.ru/102044
http://www.iprbookshop.ru/54647
https://elib.surgu.ru/fulltext/NTS/706.%20ISBN%20978-5-6040249-4-2
http://www.iprbookshop.ru/97589
http://www.iprbookshop.ru/45385.html

Jucuunnuna 3 «Opeanuzayus 6blcOKONPOU3BOOUMENbHBIX NAPALEIbHBIX 8bIYUCTUMENbHBIX NPOYECCO8
na SIMD apxumexmypax»

1. Epmioa, H. FO. Opranuzanus BeIYUCIUTEIBHBIX cucTeM : yueOHoe mocodue / H. FO. Epmora, A. B.
ConoBbeB. — 3-e u3a. — Mocksa : NMnTtepuer-Yuusepcuter Unpopmannonnsix Texunonoruit (MHTY-
UT), At [Tu Ap Menua, 2021. — 221 ¢. — ISBN 978-5-4497-0904-2. — TekcT : 2neKTpOHHBIH // Diek-
TpoHHO-OuOmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/102024 .html
(mara obpamenus: 23.03.2021). — Pexxum qoctyma: 11 aBTOPU3UP. MOJIb30BaTEICH

2. Typanpuyk K.A. IlapamienpHoe IpOrpaMMHPOBAHHUE C MOMOIIBIO si3bika C# [DnekTpoHHBIN pecypc]/
Typanpuyk K.A.— DnekTpoH. TekcToBble qaHHble.— MockBa: MHTepHeT-YHuBepcuter MHdpopmanmon-
veix Texnomormit (MHTYUT), A Ilm DOp Memma, 2019.— 189 c.— Pexum pgocryna:
http://www.iprbookshop.ru/79714 .html.— 3BC «IPRbooks»

Jucnunmna 4 « BbicokoHadedxicHble MOOYIApHble BbIYUCTUMENbHbIE CUCTIEMbLY

1.ba6enko, Jlroqmuna KnumentseBHa. [lapannenbHble alropuTMbl AJis pelIeHUs 3aja4d 3aluThl HHPOP-
maruu [Tekcr] / badernko JI. K., Mmykosa E. A., CunopoB U. JI. — Mocksa : ['opsiuast muams - Tenekom,
2014 — 304 c.

2.AnekceeB B.E. I'padsr u anroputmsl [ D1eKTpoHHBIN pecypce]: yuebHoe nmocodue/ Anekcees B.E.,
TananoB B.A.— DnekTpoH. TekcToBble qaHHbIe.— MockBa, CaparoB: MuTepuer-YHusepcuter Mudop-
maroHHbIX Texnomormit (MHTYUT), Ai Ilm Ap Memma, 2020.— 153 c.— Pexum nocryma:
http://www.iprbookshop.ru/89434 .html.— 5BC «IPRbooks»

8.3. [lepuoanyeckue U3IaHNUs

Becrauk kubepueruku / ri. pea. B. P. HuOynbckuii ; Cypryrckuii rocy1apCcTBEHHbBIH YHUBEPCUTET,
TroMeHcKHl TOCYAapCTBEHHBIN HEPTEra30BbIi YHUBEpCHUTET, IHCTUTYT mTpobiiem ocBoenust Cesepa Cu-
oupckoro otaenenus Poccuiickoii akanemuu Hayk. Tromens : U3natenscteo UTIOC CO PAH, 2013,
2015, 2017. ITy6aukyeT paboTHl TEOPETHUECKOTO, MPUKIIAJHOTO U HHPOPMAITMOHHOTO XapaKTepa 1o BO-
pocaM yIpaBJIeHUs, CHCTEMHOT'0 aHaJIN3a, HH(POPMAIIMOHHBIX TEXHOJIOTUI 1 aBTOMaTU3alui. Bxoaur B
nepedenb BAK. ISSN 1811-7430

8.4. JIuneH3uOHHOE MPOrpaMMHOe o0ecrevyeHue
1. Windows 10;
2. Microsoft Office;
3. MatLab.

8.5. DJ1eKTpPOHHO-0U0/IMOTeYHbIe CHCTEMBbI
1. DnekTpoHHO-OMOMMOTeYHass cuctemMa Znanium. (ba3zoBas koiuiekuus).  WWww.znanium.com -
Ilpasoobraoamenv: OO0 «3nanuymy.
2. DIeKTpoHHO-OMOJIMOTeuHas crcTeMa u3atenbcTBa «Jlanby. hitp://e.lanbook.com/
IIpasoobnraoamens: OO0 «I5C Jlanwy.
3. DnekrpoHHO-OMOMMoTeuHas cucrema IPRbooks (ba3osas komnekums). http://iprbookshop.ru
IIpasoobraoamenv: OO0 «Au [1Tu Op Meouay.
4. KoHCynmbTaHT CTY/ICHTA. «KoHCcynbpTaHT CTy/IeHTa TSt MEUIIMHCKOTO BYy3a»
http://www.studmedlib.ru
IIpasoobraoamens: OO0 « Hucmumym npobdiem ynpasnenus 30pagooxpaneruemy (UI1Y3)»
5. Koncynbrant CTYyJICHTA. «ONeKTpOHHAs o6ubanoreka TEXHUYECKOTO BY3a»
http://www.studentlibrary.ru
IIpasoobaaoamens: OOO «llonumexpecypcy.
6. DnekrponHas Oubamoreunas cucrema «fOpaitr» https://biblio-online.ru/
Ipasoobnadamens: Q00 «nekmponnoe uzoamenscmeo FOPAHUT».
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http://www.studentlibrary.ru/
https://biblio-online.ru/

8.6. JIulleH3MOHHOEe MPOrpaMMHoOe o0ecrevyeHue
JIntieH3uu (UIIEH3UOHHBIC COTJAIICHUS) Ha TporpaMMmHoe obecrieueHue (st ceodoanoro 1O - GNU
General Public License niau anaior):
- HEUCKIIIOYHUTENIbHbIE MpaBa (JUIEH3Ms) Ha HEOTPaHMYEHHBIM MepHoJ] Ha MPOrpaMMHOE oOecreueHue
MATLAB, HeucCKITIOYnTeNbHbIC TTpaBa (JIMIICH3WS) HA HEOTPAHUYCHHBIN MIEPHOJ] Ha MPOTpaMMHOE 00ec-
neuenue MathType Windows English Academic mgoroop Ne 0187200001717001364 260601 ot
08.12.2017, HeuCKIIOYUTENbHBIE MpaBa (JUIEH3Ms) Ha HEOrpaHHMUYSHHBIN MepHoJ] Ha MporpaMMHoe obec-
neuenue Maple 2017 Universities Multi-user Non-Floating moroBop Ne 0187200001717001364 260601
ot 08.12.2017;
- oreparmoHHbIe cucteMbl Microsoft, makeT mpukimaaHex mporpamMm Microsoft Office;
- maremarmueckoe I[1O Mathcad Education, cepepnas omnepanuonnas cucremaWindows Server
Datacenter, cepep 0a3nl nanabix SQL Svr Standard Core, cpena pa3zpabotku LabView NI Academic Site
License goroop Ne 0187200001712001476-0288756-01/12-T'K ot 17.12.2012 r. 6eccpodHo
CpenctBa pa3pabotku: Python, Java

8.7. CoBpeMeHHbIe NPO(ecCHOHATIBHBIE 0a3bI TaHHBIX

1. Hayunas snekrponnas oudmmoreka eLIBRARY.RU (http://www.elibrary.ru)

IIpasoobraoamens: OO0 «Hayunas snekmponnas bubauomexay.

2. EBpasuiickas marenTHas uHpopmannonnas cucrema (EAITATUC) (http://www.eapatis.com)

IIpasoobraoamenv: @C no unmennexkmyanvrou coocmeennocmu PI'BY "OUIIC".

3. HanwmonanwHast anekrponnas oudaunoreka (HIOB) (1#36.pod)

IIpasoobraoamens: @edepanvroe 2ocyoapcmeenHoe 0Ow00xcemuoe yupescoenue «Poccuiickas
20Cy0apcmeeHtas oubuomexay.

4. Dnextponnas bubmumoreka Coepbanka http://sberbanklib.ru

8.8. MexnyHapoaHblie pedpepaTuBHbIe 6a3bI JaHHBIX HAYYHBIX H3TAHUHT

1. Web of Science Core Collection http://webofknowledge.com (WoS)

ITpaBoobnanarens: HIT «<HOUKOH»

2. «Scopusy http://www.scopus.com

[TpaBoobnagarens: OO0 «xo-BekTop Aif - [Tuy.

3. Apxwus Hayunbix )xypHasoB (NEICON) http://archive.neicon.ru

[TpaBoo6nanarens: HIT "HOUKOH".

4 3nexkrponnbie kauru Springer Nature https://link.springer.com/

[paBoo6nanarens: ®I'BY T'TIHTBE Poccun/ kommanus Springer Customer Service Center GmbH
4. Springer Journals — moyIHOTEKCTOBAsI KOJUIEKIIUS 3JIEKTPOHHBIX JKYPHAIOB M3/1aTEIbCTRA.

8.9. UndopmannoHHbIe CIPABOYHBIE CHCTEMbI

['apanT
IIpasoobraoamens: OO0 "I'apanm - ITPoHem".

Koncynpranrllmoc
Ilpasoobraoamens: OO0 "Hugpopmayuonnoe acenmemeo "Hnghopmbiopo”.

8.10. UnTepHeT-pecypchl

1. MunucrepctBo obOpa3oBaHuss W Hayku P® [DOnexrponHslii pecypc]. — Pexxum pocryna:
http://mon.gov.ru
2. ®enepanbHOE areHTCTBO IO 0Opa3oBaHUIO [DNEeKTpoHHBIA pecypc]. — Pexxum pocryna:

http://www.ed.gov.ru

3. denepanbHOE areHTCTBO 10 HayKe M 00pa3oBaHMIO [ DNEeKTpOHHBIN pecypc]. — Pexum nocrymna:
http://www.fasi.gov.ru

4. ®enepanbHblil mopran «Poccuiickoe oOpazoBanue» [ DNEKTPOHHBIH pecype]. — Pexum goctyna:
http://www.edu.ru
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5. @enepanbHas ciryx0a MO MHTEIUIEKTYaJbHOW COOCTBEHHOCTH, ATEHTaM M TOBApHBIM 3HAKaM
[DnexTponHsIit pecypc]. — Pexxum goctyna: http://wwwl.fips.ru/wps/wem/connect/content_ru/ru

6. Poccuiickmii 00pa3oBaTeNbHBIN MPABOBOM MOpPTai [DIEKTPOHHEIN pecypc]. — Pexxum gocryma:
http://www.law.edu.ru

7. @enepanbHas ciyx0a 1Mo HaI30py B cepe 0OpazoBaHusl U HAYKU [DICKTPOHHBINA pecypc]. —
Pexxum noctymna: http://old.obrnadzor.gov.ru

8. «CripaBOYHUK aKKpeIUTALMOHHBIX By30B Poccumny [DnekTpoHHslil pecypc]. — Pexum nocrymna:
http://abitur.nica.ru

9. ®enepanbHblii cripaBouyHuK «OOpazoBanue B Poccumy» [DnekTpoHHBINH pecypc]. — Pexxum mo-
crymna: http://federalbook.ru/projects/fso/fso.html

10. Poccuiickmii o0meoOpa3oBaTenbHbI mopTan [DnekTpoHHBIH pecype]. — Pexxum gocryma:
http://www.school.edu.ru

11. Poccuiickuii mopTayl OTKPBITOrO 00pa3oBaHus [DIEKTPOHHBIN pecypc]. — Pexxum mocryma:
http://www.openet.edu.ru

12. EctecTBeHHO-HAay4HBII 00pa30BaTeNbHBINA MOpTal [ DIeKTPOHHEIH pecypc]. — Pexxum nocryma:
http://www.en.edu.ru

13. ITopran mo nHGOPMANMOHHO-KOMMYHHKAITHOHHBIM TEXHOJIOTHSM B 00pa3oBaHuUM [ DICKTPOH-
HBIA pecypc]. — Pexxum goctyma: http://www.ict.edu.ru

14. Tlopran ®enepanbHOoro MHTEepHET-3K3aMeHa B cdepe MpodeccHoHAILHOTO 00pa3oBaHMS
[DnexkrponHsIii pecypc]. — Pexxum moctyna: http://www.fepo.ru

15.Ilenarornveckas 6ubnmuoreka [ DaeKTpoHHbIH pecype]. — Pexxum nocryna: http://pedagogic.ru

16. «Y4auTenbckas razeta» [ DJIeKTpoHHbIH pecype]. — Pexum moctyna: http://www.ug.ru

17. W3nparenvckuit gom «llepBoe ceHTsOps» [DnekTpoHHBI pecypc]. — Pexum nocryma:
http://1september.ru

18. XKypnan «Ilenaroruka» [ InekTpoHHbIH pecypc]. — Pexxum nocryna: http://www.pedpro.ru

19. Hayuno-meroanueckuii xypHan «udpopmatuzanus o0pa3oBaHUs U HAYKU» [DINEKTPOHHBIN
pecypce]. — Pexxum mocryma: http://www.informika.ru/about/informatization_pub/about/276

20. HayuHo-nenaroruueckuii »ypHain MunucrtepctBa oopazoBanus u Hayku PD «Briciiee oOpa-
3oBanue B Poccuny [DnekrponHslii pecype]. — Pexum nocryna: http://www.vovr.ru

25. Kypuan «Bwicimiee oOpa3oBaHue CEerofHs» [DIEKTpOHHBIN pecypc]. — Pexum pocryna:

http://www.hetoday.org

26. Python nans ananusa gansbix https:/skillfactory.ru/python-analytics Python. Beenenue B
nporpammupoBanue https://younglinux.info/python.php

27. KimoueBbie acniekTsl pa3zpadboTku Ha Python https://ru.hexlet.io/courses/python-development-
course

28. KuroueBble acmekThl BeO-pa3paboTku Ha Python https://ru.hexlet.io/courses/python-web-
development

8.11. MeToauyeckue MaTepuabl

Hucimnnnaa 1 «Cucmemmusiii ananus, ynpasieHue u 06pabomxa un@dopmayuu (NpoMuluLIeHHOCHb) Y
Henunelinble 1 onTUManbHbIE CUCTEMBl aBTOMATUYECKOTO YIIPABJICHUS : MeToAu4Yeckue ykazanus / [le-
napTaMeHT 00pa30BaHMs U MOJOEKHON NOIUTUKU XaHThI-MaHCHIICKOT0 aBTOHOMHOTO OKpyra - FOrpsl,
BY BO "Cypryrckuii rocynapctBeHHbli yHuBepcuteT", Kadenpa aBToMaTHKN M KOMITBIOTEPHBIX CHCTEM
; cocT.: [I. B. Tapakanos [u ap.] Cypryt : bY BO "Cypryrckuii rocynapcTBeHHbli yHusepcurer” , 2020
1 caiin (2 657 310 Gaiit) 3arnaBue ¢ TUTYIBHOTO 3KpaHa. Komekius: Y4ueOHO-METOAMIECKUE PECYPCHI
Cypl'Y. Pexxum nocryna: JlokansHas cetb Cypl'Y Cucrtemusie TpeboBanusi: Adobe Acrobat
Readerhttps://elib.surgu.ru/local/umr/949

Jucruniannaa 2 «Texnono2uu MauiuHHO20 06V116Huﬂ U AHAIU3A OAHHBIXY
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http://www.openet.edu.ru/
http://www.en.edu.ru/
http://www.ict.edu.ru/
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Henuneiinple 1 onTUManbHbIE CUCTEMBI aBTOMATUYECKOTO YIPABICHUS | METOAnYecKue yka3anus / Jle-
nmapTaMeHT 00pa30BaHMs M MOJIOIC)KHON TMOJIMTUKU XaHThI-MaHCHIICKOTO aBTOHOMHOTO OKpyra - Orp#l,
BY BO "Cypryrckuii rocynapcrBennsiii yausepcutet”, Kadenpa aBTomaTnku 1 KOMIBIOTEPHBIX CHCTEM
; coct.: JI. B. Tapakanos [u ap.]. Cypryt : BY BO "Cypryrckuii rocynapctBeHHbii yausepeuret” , 2020
1 ¢aiin (2 657 310 Gaiit). 3arnaBue ¢ TUTYIBHOTO 3KpaHa. Komnekmust: Y4e0HO-MeTOAnYeCKHE PECypChI
Cypl'VY. Pexxum nocryna: JlokansHas cetb Cypl'Y. Cucremunie TpeboBanus: Adobe Acrobat
Readerhttps://elib.surgu.ru/local/umr/949

Jucnunnuna 3 «Opeanuzayus 6blCOKONPOU3800UMENbHbIX NAPALIETbHBIX BbIYUCIUMENbHBIX NPOUECCo8
na SIMD apxumexmypax»

Henuneiinple 1 onTUManbHbIe CUCTEMBI aBTOMATUYECKOTO YIPABICHUS | METOAnYecKre yka3anus / Jle-
napTaMeHT 00pa30BaHMs U MOJIOJICKHOM MONMUTUKHA XaHThI-MaHCUICKOTO aBTOHOMHOT0 OKpyra - FOrpsl,
BY BO "Cypryrckuii rocynapctBennsiii yausepcutet”, Kadenpa aBTomaTnku 1 KOMIBIOTEPHBIX CHCTEM
; coct.: J1. B. Tapakanos [u ap.]. Cypryt : BY BO "Cypryrckuii rocynapctBeHHbii yausepeuret” , 2020
1 ¢aiin (2 657 310 Gaiit). 3arnaBue ¢ TUTYIBHOTO 3KkpaHa. Komnekmust: Y4eOHO-MeToAnYeCKEe PeCypChl
Cypl'VY. Pexxum nocryna: Jlokansnas cetb Cypl'Y. Cucremunie TpeboBanus: Adobe Acrobat
Readerhttps://elib.surgu.ru/local/umr/949

Juctmnuinba 4 « Bvicokonadexchvie MOOVIAPHblE 8bIYUCTUMENbHbIE CUCTEeMbLY

Henuneiinble 1 onTUMalbHbIE CUCTEMBbI aBTOMAaTHYECKOTO YIPABJICHUs : MeToAnueckue ykazanus / [le-
[apTaMeHT 00pa30BaHUS U MOJIOIEKHOM MOIUTUKN XaHTbI-MaHCHIICKOro aBTOHOMHOTO OKpyra - FOrpsl,
BY BO "Cypryrckuii rocygapctBeHHblil yauepcutet", Kadenpa aBToMaTuki U KOMIIBIOTEPHBIX CUCTEM
; cocT.: [I. B. Tapakanos [u ap.]. Cypryt : BY BO "Cypryrckuii rocygapctBeHHbli yHuBepeutet" , 2020

1 ¢aiin (2 657 310 Gaiit). 3arnaBue ¢ TUTYJIBbHOTO 3kpaHa. Kostekuus: Y4ueOHO-MEeTOANYECKHUE PEeCypChI
Cypl'V. Pexum pocryna: JlokamsHas ceth Cypl'Y. Cucremusie TtpeboBanus: Adobe Acrobat
Readerhttps://elib.surgu.ru/local/umr/949

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE MOAYJIsA AUCHUIIJIMH

a) Uil MPOBEJCHUS 3aHATUH JICKIIMOHHOTO THIA

Jucuumummna moayasi: «Cucmemuslii ananus, ynpaeiesue u oopabomka ungopmayuu (npomvlulieH-
HOCMb)».

Aynuropus Ne ¥Y501. YuebGHas aynutopus JUisl IPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIIA, 3aHITUNA CEMU-
HapCKOro Tumna (MpakTUYECKUX 3aHATUM), TPYNIOBBIX M WHAWBUIYAIBHBIX KOHCYJbTALUMH, TEKYIIETO
KOHTPOJISI ¥ TIPOMEXKYTOUHOU arrectaniuu. Habop nmeMoHcTparmoHHOro o0opyaoBaHus (MenoBas J10CKa,
MPOEKIIMOHHBIN KpaH, MPOeKTop), 11 KOMIBIOTEPOB € OTKPBITHIM AOCTYNOM K ceTH «MHTepHeT». Konu-
YeCTBO MOCAIOYHBIX MecT — 18.

Jucuunmianna monayisi: «Opeanuzayusi 8blCOKONPOU3BOOUMENbHBIX NAPALIENbHbIX  BbIYUCTUMETbHBIX
npoyeccos Ha SIMD apxumexmypaxy.

Aynutopust Ne Y501. YueGHast ayauTopust Ui IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHI ceMu-
HapcKoro Tumna (MpaKkTUYECKUX 3aHATUMN), TPYNIOBBIX U WHAWBHUIYAJIbHBIX KOHCYJIbTALMHA, TEKYLIETO
KOHTPOJISL M MIPOMEKYTOUHOM aTTectanuu. Habop neMoHcTpanmoHHOro 06opynoBaHus (MenoBas JOCKa,
MPOEKIIMOHHBINA 3KpaH, MPOeKTOop), 11 KOMIBIOTEPOB C OTKPBITHIM JTocTynoM Kk cetu «HTepuer». Konu-
94eCTBO MOCAJOUHBIX MecT — 18.

Jucuuninaa MoayJisi: « Bolicokonaoesichvlie MOOYIAPHbIE BLIYUCTUMENbHBLE CUCTIEMBL Y.

Aynutopust Ne Y501. YueGHast ayauTopust Ui POBEACHUS 3aHATUN JEKIIMOHHOTO TUIA, 3aHATUH CeMHU-
HapcKoro Tuma (MPaKkTUYECKUX 3aHATUMN), TPYNIOBBIX U WHAWBHIYAJIBHBIX KOHCYJIbTALMNA, TEKYIIETrO
KOHTPOJISL M MTPOMEKYTOUHOM aTTectanuu. Habop neMoHcTpanimoHHOro obopynoBanus (MeaoBas J0CKa,
MIPOEKIIMOHHBINA 3KpaH, MPOeKTOop), 11 KOMIBIOTEPOB C OTKPBITHIM AOCTYIOM K ceTu «HtepHeT». Komu-
4eCTBO MOCAJOUHBIX MecT — 18.

IlI/ICI[I/IHJII/IHa MOayJist «TexHonozuu MauwtuHHO20 06y’{€H1/lﬂ U aHanu3a OAHHbLIX
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Aynutopust A320 — KOMITBIOTEPHBIH Ki1ace Ha 12 pabounx MecT, OCHAIIEHHBIX pou3BoauTeabHbIME 11K
2017 roma BbIyCKa, JABYMSI MAapKEpPHBIMU JIOCKaMH, MPOEKIMOHHBIM JKpaHOM, MYJIbTUMEIHA-
IIPOEKTOPOM U ayAHOCUCTEMOH.

0) s npoBeACHUS 3aHATHI CEMUHAPCKOTO TUIIA

Jucuumamnaa moayasi: «Cucmemuslii anaius, ynpaeiexue u oopabomka ur@opmayuu (npomviulieH-
HOCMb)».

Aynutopus Ne Y501. YueOHast aynuTopust ISl MPOBEACHUS 3aHATUN JICKITAOHHOTO THIIA, 3aHATHH CEMH-
HapCKOTro TuIMa (TMPAKTUYECKUX 3aHSTHI), TPYNNOBBIX W WHIUBUIYATBbHBIX KOHCYJIbTALUW, TEKYIIETO
KOHTPOJISI M MPOMEXKYTOYHOU arTrectanuu. Habop neMOHCTpalMOHHOTO 000pyIOBaHMs (MEJIoBast JTOCKa,
MIPOEKIIMOHHBIN 3KpaH, MPOEKTOP), 11 KOMIBIOTEPOB ¢ OTKPBITHIM JOCTYNOM K ceTu « uTepuery. Konu-
YeCTBO IT0CAJOYHBIX MecT — 18.

Jucuumianna moayisi: «Opeanuzayusi 8blCOKONPOU3BOOUMENbHBIX NAPALIETbHbIX  BbIYUCTUMETbHBIX
npoyeccos Ha SIMD apxumexmypaxy.

Aynutopus Ne Y501. YueOnast aynutopus 1Jisl MPOBEACHUS 3aHATUM JICKIIMOHHOTO THUTIA, 3aHSATUN CEeMHU-
HApCKOro Tuma (MPaKTUYECKUX 3aHATUN), TPYNIOBBIX U WHAWBHIYAIbHBIX KOHCYJIbTALMNA, TEKYIIETrO
KOHTPOJISI U IPOMEXKYTOUHOU arrectanuu. Habop neMoHCTpalimoOHHOTO 000pynoBaHUs (MEIoBask TOCKa,
MPOEKIIMOHHBINA 3KpaH, MPOEKTOp), 11 KOMIBIOTEPOB C OTKPHITHIM AOCTYNOM K cetu «MHTepHeT». Komu-
YEeCTBO MMOCAJOYHBIX MecT — 18.

Jucuuminaa MoayJisi: « Boicokonadesichvlie MOOYIAPHbIE BLIYUCTUMETbHBLE CUCTEMBL ).

Aymutopus Ne Y501. Yuebnas ayautopusi sl MPOBEACHUS 3aHATUM JICKIIMOHHOTO THUIIA, 3aHATUN CEeMHU-
HApCcKOro Tuma (MPaKTUYECKUX 3aHATUMN), TPYNIOBBIX U WHAWBHIYAIbHBIX KOHCYJIbTALMNA, TEKYIIETro
KOHTPOJISI U IPOMEXKYTOUHOU arrectanuu. Habop neMoHCTpalimoHHOTO 000pynoBaHUs (MEIOBask TOCKa,
MIPOEKIIMOHHBINA 3KpaH, MPoeKTop), 11 KOMIBIOTEPOB C OTKPHITHIM ocTynoM Kk cetu «uTtepHeT». Komu-
YEeCTBO MMOCAJOYHBIX MecT — 18.

Jucuunianaa MoayJis « TexHono2uu MawuHHo20 00yUeHuUs U AHAIU3A OAHHBIX»

Aynmutopust A320 — KOMITBIOTEPHBIH Ki1ace Ha 12 pabodnx MecT, OCHAIIEHHBIX Tpon3BoauTeabHbIME 11K
2017 roma BbIycKa, JBYMS MApKEPHBIMU JOCKaMH, NPOEKIMOHHBIM SKPAHOM, MYJIbTHMEAHA-
MIPOEKTOPOM U ayJTMOCUCTEMOIA.

B) Ul IPOBEAEHUS IPYNIOBBIX U MHAWBUIYAIbHBIX KOHCYIbTAIUN
Aynuropus Ne ¥Y501. YuebHas aynutopus JUisl HPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIIA, 3aHITUNA CEMHU-
HapCKOro Tumna (MpakTUYECKUX 3aHATUI), TPYNIOBBIX M WHAWBUIYAJIbHBIX KOHCYJIbTAllMH, TEKYILEro
KOHTPOJISI ¥ TIPOMEXKYTOUHOU arrectaniuu. Habop nmeMoHcTparmoHHOro o0opyaoBaHus (MenoBas 10CKa,
MPOEKIIMOHHBIN KpaH, MPOeKTop), 11 KOMIBIOTEPOB € OTKPBITHIM AOCTYNOM K ceTn «MHTepHeT». Konu-
YeCTBO MOCAIOYHBIX MecT — 18.

I) JAJIs TEeKYLIEro KOHTPOJISI U MPOMEXKYTOUHOM aTTecTalluu
Aynmutopust Ne V501. YueOGHas ayauTopusi AJs NPOBEAEHUS 3aHATHH JIEKIMOHHOIO THUMA, 3aHATUH
CEMHHApPCKOro TUNAa (MPaKTUYECKUX 3aHATUMN ), TPYNIIOBBIX M MHIUBUIYaIbHBIX KOHCYJIbTALUN, TEKYLIETO
KOHTPOJISL M MIPOMEXYTOUHOM aTTectanuu. Habop neMoHcTpalimoHHOTo 0060pynoBaHus (MenoBast 10CKa,
MIPOEKIIMOHHBIA 3KpaH, MpPoeKkTop), 11 KOMIBIOTEPOB € OTKPBITHIM J0CTynoM K cetu «HTepHer».
KonngectBo nmocagounsix mect — 18.

1) Ul CAMOCTOATENbHOM paboThI
[Tomernenust 1151 CaMOCTOSTENIBHON PaOOTHI OCHAIIIEHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MO/~
KItoueHus K cetu «HTepHeT» U obecreueHneM JOCTyma B JIEKTPOHHYI0 MH(GOPMAIMOHHYIO 00pa30Ba-
tenpHyI0 cpeny Cypl'Y: K442, 3an ectecTBeHHO-HAyYHOW M TEXHUYECKOW juTeparypsl Hayunoit O6uo-
JIUOTEKHU.

€) JUTsl XpaHeHUs U TPO(UIAKTHIECKOTO 00CTYKUBAHUSI 000PYI0OBaHUS
Aynurtopus 210 no aapecy r. Cypryt, yii. DJHEpreTukoB, 22.
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Aynuropuu 528, 529 no agpecy r. Cypryr, np. Jlenuna, 1. 1.

10. OCOBEHHOCTH OCBOEHMSA IUCIHUIIJIMHBI (MOAVYJIsI) ACIIMPAHTAMU C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbS

B cootBerctBuM ¢ u.4 «llopsiika opraHu3aluy U OCYILIECTBICHUs 00pa30BaTEIbHON JesTeIbHO-
CTH TIO0 00pa3zoBaTEeIbHBIM IPOrpaMMaM BBICHIETO OOpa30BaHUS - MPOTrpaMMaM IOATOTOBKH HAy4YHO-
[eIarOrMYecKUX KaJapoB B aclMpaHType (alblOHKType) (YTB. IpHKa3oM MuHHCTepcTBa 00pa3oBaHUs U
Haykud P® ot 19 HostOpst 2013 1. Ne 1259), nns oOyyarommxcsi ¢ OrpaHHYeHHBIMUA BO3MOKHOCTSIMH 3/10-
POBbs IpeajaraeTcs aJanTHPOBaHHAs NPOrpaMMa acHMPaHTYpPbl, KOTOpas OCYILECTBISAETCS C y4eTOM
oco0eHHOCTEeH TCUXO0(U3UYECKOTO Pa3BUTHS, MHIUBUAYAIbHBIX BO3MOXHOCTEH M COCTOSIHUS 3JI0POBbS
Takux o0ydaromuxcs. [y o0ydaromuxcs - UHBAINIOB IIporpaMma aJlaiTUPYeTCsl B COOTBETCTBUU C MH-
JUBUAYAIbHON IPOrpaMMoON peaduauTaluy UHBAIUAA.

CrienanpHble YCJIOBUS JUISL MOJIy4EHMsI BBICIIET0 0Opa3oBaHMs IO MPOrpaMMe acIMpaHTyphI
00y4aroIUMUCS ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMH 370POBbSI BKIIFOYAIOT:

— HCHOJb30BAHUE CIIELUAIBHBIX 00pa30BaTEIbHBIX IPOrPpaMM U METOJIOB OOY4EHHUsS M BOCIIMTA-
HUS, BKJTIOYAsl HAIMYKME ATbTEPHATUBHON BEpCHUU O(PHUIIMAIBHOTO caiiTa opranu3anuu B ceti «HTepHeT»
IS CITAa00BUASIIMX;

— MHCIIOJIb30BaHME CIIEHUAIbHBIX 00pa30BaTEIbHBIX IPOrPAMM U METOJI0OB OOyUEHHUs U BOCHUTA-
HUS,

— HCHOJIB30BAHUE CIICIUAIBHBIX YIeOHUKOB, YIEOHBIX TOCOOHMN U TUAAKTUIECKUX MaTePHAJIOB,

— HCHOJb30BAHUE CHELUATbHBIX TEXHUYECKUX CPEICTB O0y4YEHHs KOJJIEKTUBHOI'O W MHAWUBUIY-
QJIbHOT'O TI0JIb30BaHU,

— MPeOCTaBJIECHUE YCIYT acCHUCTEHTa (IIOMOILHUKA), OKa3bIBAIOLIET0 00YyYaromuMCs HE0OOX 01~
MYIO0 TEXHUYECKYIO [TOMOIIIb,

— IPOBEACHUE IPYIIOBBIX U HHAMBUYaTbHBIX KOPPEKIIMOHHBIX 3aHATHH,

- oOecneueHne OCTyINa B 3/1aHUSI OPTaHU3AIMA U JPYrue yciaoBUs, 0€3 KOTOPHIX HEBO3MOXKHO
WIN 3aTPYHEHO OCBOCHME IPOTrPaMMbl aCIIUPAHTYPHI.

B nenax nocTynmHOCTH MOJydeHHUs BbICHIETO 0Opa3oBaHMs MO MporpamMmaM acHUpaHTypbl UHBa-
JMJIaMH U JIMLAMH ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsl 00€CTIeUNBAETCS:

1) A5 MHBANIKMIOB U JIUI C OTPAHUYEHHBIMH BO3MOYKHOCTSMH 3/I0POBbS MO 3pEHUIO:

HaJIMYMe aJbTEPHATUBHON BepcHM OQHUIMAIBHOIO caiiTa opraHu3anuu B cetu "HMHTepHer" mis
CJ1a00BUIAIINX;

pasMelleHHe B TOCTYNHBIX I 00y4JaroIuXcsl, SBISIOMIMXCS CACIBIMU WU CIa00BUASIIUMHU, Me-
CTax U B aJanTHpOBaHHOU (opMe (C yueToM HX OCOObIX MOTPEOHOCTEH) CIpaBOYHON MHGPOpPMAIMH O
pacriucaHMM Y4eOHBIX 3aHATHH (MHpOpMalus JODKHAa OBbITh BBINOJIHEHA KPYNHBIM penbedHo-
KOHTPACTHBIM IpUPTOM (Ha 6estom uiu sxentoM (oHe) u npoayonrposana mpudrom bpaiins);

IPUCYTCTBUE aCCUCTEHTA, OKa3bIBAOIIET0 00yUaronieMycst HeOOXOAUMYIO TIOMOIIb;

oOecrnieyeHre BhITyCKa aJlbTEPHATUBHBIX (DOPMATOB MEYATHBIX MAaTEPUATIOB (KPYIHBINA IPUPT UITU
ayanodaitnel);

o0ecreyeHne JA0CTyna OOY4Yarolerocs, SBISIIOIIErocs CIENbIM M HUCIONb3YIOHIEro colaky-
MIOBOJIBIPS, K 3/JaHUI0 OPTaHU3AlNY;

2) Ui MHBAJIUI0B U JIUL C OFPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS 1O CIYXY:

nyOnpoBaHKe 3BYKOBOW CIPaBOYHON MH(POPMALIMU O PACHUCAHUN y4eOHBIX 3aHATUN BU3yaTbHON
(ycTaHOBKa MOHHTOPOB C BO3MOXXHOCTBIO TPAHCIHIALIMUA CYOTHTPOB (MOHUTOPBI, UX pa3Mepbl U KOJIHYe-
CTBO HEOOXOJIMMO OIPEIENIATH C YUETOM pPa3MepOB MOMEIIECHUS));

oOecrnieueHre HaAJIeXKalliMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIEHUSI HH(OpMaIUY;

3) U1l MTHBAIMJOB W JIMI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10pPOBbs, UMEIOINX HapyIIECHUs
OTOPHO-/IBUTaTEIbHOIO allapara, MaTepUaIbHO-TEXHUYECKUE YCIOBHUS 00ECTeynBalOT BO3MOXKHOCTD
OecnpernsTCTBEHHOr0 JI0CTyNa O0ydJarolUMXcsl B yueOHbIe MOMEIIEHHs], CTOJIOBbIE, TyaJIeTHbIE U ApYyTrHUe
MOMEILIEHUsI OpraHu3aluy, a TaKKe MPeObIBaHUS B YKa3aHHbBIX MOMEIICHUIX (HaJIW4YMe MaH/1yCcoB, MOpyd-
HEH, paCIIMPEeHHBIX JIBEPHBIX MPOEMOB, JU(PTOB, JOKATHHOE MOHWKEHUE CTOCK-0apbhepoB; HAINYHE CIIe-
LUATbHBIX Kpeces U APYTUX MPUCIoCcOOIeHUN).
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[Tpu mosyyeHnn BBICIIEr0 0Opa30BaHUs MO MPOTPaMMaM aCIHPAHTYPbl 00YJaIOIUMCS C OTPaHU-
YEHHBIMU BO3MOXHOCTSIMU 3[J0POBbsI IIPEJOCTABIIAIOTCS OECIUIATHO CIELUaAIbHbIE YYEOHUKH U y4eOHbIE
nocoousi, UHas yueOHasi IUTepaTypa, a TAKkKe yCIyI'H CypAONepeBOJUUKOB U TH(HIOCYPI0IEPEBOTUUKOB.
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Cypryr, 2021 r.
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TunoBble KOHTPOJIbHBIE 32/ITaHUS] WIH UHbIE MATEePHUAJIbl, HEOOXOAUMBIE /1Jisl OLEHKH 3HAHM, yMe-
HU, HABBIKOB U (WJIM) ONBbITA eATEIbHOCTH, XapAKTEPU3YIOIIMX 3Tanbl GopMUPOBaAHMS KOMIIe-
TEHIIUI B Mpo1ecce 0CBOeHHs 00pa30BaTeIbLHOI MPOrpaMMbl

IIpoBenenne TeKyuero KOHTPOJisi yCeBaeMOCTH M0 MOAYJII0 JUCIUIIMH
Jucunmmna 1. Cucmemnslit ananu3, ynpasienue u 00padomka ungopmayuu (RpoMuvlutieHHOCHb)

Tema 1.1. AHa/IU3 ¥ CHHTE3 CHCTEM ABTOMATHYECKOI0 YIIPABJICHUS
Ilepeuens 6onpocos o ycmuo2o onpoca:

1OcHoBHBIE NOHATHS CUCTEMHOTO aHanu3a. [IpuHIMIBI yIIpaBieHus.

2 MateMaTnueckoe onucaHue oOBEKTOB YIPAaBIEHUS: MPOCTPAHCTBO COCTOSHUH, NEpeaTouHble
(byHKINHU, CTPYKTYPHBIE CXEMBI.

3OcCHOBHBIE 33/1a4l TEOPUU YIPABICHUS: CTAOMIM3ALMA, CIEXKEHHUE, IPOrPAMMHOE yIIpaBJIEHUE,
ONTHMAJIbLHOE YIIPaBJIEHUE, IKCTPEMAIbHOE PETYINPOBAHHUE.

4Knaccudukanus cucTeM yIpaBieHUs. ABTOMaTHYECKHE M aBTOMATU3UPOBAHHBIE CHUCTEMBI
ynpasnenus (ACY) texnonornueckumu npoueccamu (TII) u npousBoacTsamu.

5OcCHOBHbIE IOJXO/IbI K aHAINU3Y U CUHTE3y aBTOMAaTUYECKUX U aBTOMATU3UPOBAHHBIX YIpaBJsie-
MBIX CUCTEM.

6 CTpyKTyphl CUCTEM YIPABICHUS: PA30MKHYTbIE CUCTEMbI, CUCTEMBI C 0OpPaTHOM CBSI3bI0, KOMOU-
HUPOBAHHBIE CUCTEMBI.

7 luHaMu4ecKue M CTaTUYECKUE XapaKTEPUCTUKU CHCTEM YIpaBJICHHs: MEpexXojiHas U BecoBas
(YHKINU ¥ UX B3aMMOCBS3b, YACTOTHBIE XapaKTEPUCTHKH.

8 TunoBble TMHAMUYECKHE 3BEHbS U UX XapaKTEePUCTUKH.

9IlonsiTe 00 YCTOMYMBOCTH CHCTEM YIIpaBIICHHs. YCTOMYUBOCTH 1O JIAMyHOBY, aCUMITOTHYE-
CKasl, 3KCIIOHEHLIMAJIbHAsl YCTOMYMBOCTb.

10  YcTOWYHMBOCTH JTMHEWHBIX CTAI[HOHAPHBIX CUCTEM.

11  Kpurepuu Jlanynosa, JIbenapa—IIlumnapa, ['ypBuna, Muxaiinosa.

12 YCTOWYMBOCTBH JTMHCHHBIX HECTAI[HOHAPHBIX CHCTEM.

13 YcToluMBOCTb TMHEHHBIX CUCTEM C 00paTHOM CBs3bI0: KpuTepuii HaiikBucra.

14  Meroasl cuHTE3a OOPATHOM CBSI3H.

15 DnemeHTHI TeOpUH CTAOMIN3AIINN.

16  VYmnpaBnseMocTbh, HaOJIOIAEMOCTh, CTAOMITH3UPYEMOCTb.

17 Kanonuueckue Gpopmsl.

18 Jluneiinas crabwmim3anus. CTaOuiIu3aIus o COCTOSIHHIO, 110 BBIXoay. HabmomaTenn cocto-
STHUSL.

19 KauecTBo mporeccoB ynpaBieHHs B JHHEWHBIX TWHAMHYECKHX cucTeMax. [lokasarenn ka-
4eCTBA MIEPEXOAHBIX MTPOLIECCOB.

20 Meronsl OLIEHKH KayecTBa.

21  Koppekuus cucTeM yIpaBJeHHUs.

22 YmpaieHHe MpH ACHCTBUN BO3ZMYIICHHH.

23  Pa3nuuHble TUIIBI BO3MYIIEHUH: ONEpaTOPHbBIE, KOOPAUHATHBIE.

24  VIHBapHaHTHBIEC CHCTEMBI.

25 Cnensimue CUCTEMBI.

26  PeneitHas oOpaTHas CBsI3b: alreOpanvdeckrue M 4aCTOTHBIE METO/IbI MCCIICTOBAHMS.

27  CraOunu3anusi peryasiTopoM NMEPeMEHHOW CTPYKTYpBI: CKaIApHBbIE U BEKTOPHBIE CKOJIb3s-
[1e PEKUMBI.

28  YHuBepcaibHbIH perynsaTop (crabmimzarop HyccOayma).

29  AOcomroTHast yCTOMYUBOCTb.

30 T'eomeTrpuyecKHe U YaCTOTHBIE KPUTEPUU aOCOTIOTHON YCTOHYHNBOCTH.

31  AocomoTHas cTaOnIH3aIns.

32  AnanTHBHBIE CUCTEMBI CTAOMIIM3AIIUKN: METOJ CKOPOCTHOI'O IPaJHUEeHTa, METO IeJIEBBIX He-
PaBEHCTB.
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33
34
35
36
37
38
39
40
41
42
43
CBOICTBA.
44
45
46
47
48
49

VYnpaBiieHue B yCIOBUAX HEONPEAEIECHHOCTH.

AHanuTHYeCKOE KOHCTPYUPOBAHHUE.

Wnentudukanist TMHAMAYECKUX CUCTEM.

OKCTpeMaJIbHBIE PETrYJISTOPBI — CAMOOIITUMU3ALINSA.

Knaccugukanust IMCKPETHBIX CUCTEM aBTOMAaTHYECKOTO YIPABJICHUS.
Onucanue UMITyJIBCHOTO 2JIEMEHTA.

NMiynbscHas XapakTEepUCTHKA IIPUBEACHHON HEIIPEPBIBHOM YaCTH.
3aMKHYTBIE CHCTEMBI.

KoHeuHO-pa3HOCTHBIE ypaBHEHUS.

JIMCKPETHBIE CUCTEMBI.

JluckpetHoe mpeoOpazoBanne Dypbe. Z-mpeodpa3zoBaHME. pEIIETYATHIX (YHKUUH H €ro

[lepenarounas, nepexoHas U BeCOBask yHKIUU UMITYJIbCHON CHCTEMBI.

Knaccugukanus cucteM ¢ HECKOIbKUMH UMITYJIbCHBIMU 3JIEMEHTaMHU.

MHOroMepHbIE UMITYJIbCHBIE CUCTEMBI.

Onucanre MHOTOMEPHBIX UMITYJIBCHBIX CUCTEM € ITOMOLIBIO IPOCTPAHCTBA COCTOSIHUM.

Y CTON4YMBOCTD TUCKPETHBIX CUCTEM.

HccnenoBanue yCTOMYMBOCTH 110 EPBOMY MPUOIHKEHHIO, MeTo (pyHKuMi JlsmyHoBa, Me-

TOJ, CPAaBHEHUS.

50
o1
52
53
54
55
56

Teopemsl 00 ycroitunBocTu: kputepuit lllopa—Kyna.

CuHTE3 AUCKPETHOTO PETYIATOPA 10 COCTOSHUIO U TIO BBIXOY, IPU HAIMYUU BO3MYIICHUH.
DJIEeMEHThI TEOPUU peaIU3alUuu JUHAMUYECKUX CUCTEM.

KoncepBatuBHbIE JUHAMUYECKHE CUCTEMBI.

OcHOBHbIE BU/Ibl HETMHEWHOCTEN B CUCTEMAX YIPABICHUS.

Merto/1bl uccne0BaHus TOBEICHHS HETUHEUHBIX CUCTEM.

ABTOKOJIE0aHNST HEMMHEHHBIX cucTeM, oToOpaxkenue A. Ilyankape, pyHkums mocienoBa-

HuUs, 1uarpamma Jlameppes.

57
58
59

Teopembl 00 YCTOHUMBOCTH NpEAEIBbHBIX HUKIOB: AHApOHOBa—BuTTa, Kenwurca.
JuddeperunaTops! BHIXOAA JMHAMUYIECKON CHCTEMBI.
I'mankue HenuHEHHble TUHAMUYECKME CHCTEMbl Ha IJIOCKOCTH: aHAJU3 YIPaBlseMOCTH,

Ha0JII0JaeMOCTH, CTAOUITU3UPYEMOCTH U CUHTE3 OOPaTHOM CBSI3H.

60
61
62
63
64
65
66
67

VYipasineHue CUCTEMaMU C MOCIIEIEUCTBUEM.

Krnaccudukanus onTuMaabHbBIX CUCTEM. 3aJjaui ONTUMU3ALHH.
ITpunnun Mmakcumyma IloHTpsaruHa.

JlnHaMuyeckoe nporpaMMUpOBaHUE.

HrpoBoii moaxo/ K cTabUIN3alHH.

l1-onTMM3aIMs yIpaBlIeHUs.

Bubpannonnas crabunusarus.

HNuTennextyanbHOE yIpaBiIeHUE

Hnousuoyanvnoe npakmuueckoe 3adanue:
1. [IpoBecTr aHaNM3 CHCTEMY aBTOMAaTHYECKOTO PErYIMPOBAaHUS TEMIIEPAaTyphl B TerioooMeHHuKe. Ore-
HUTh YCTOWYMBOCTH JIMHEAPU30BAHHOW CHUCTEMBI, IPSIMbIE€ M KOPHEBbIE MOKa3aTeIN KadecTBA CHUCTEMbI
peTyIUpOBaHMUS, OLIEHUTHh TOYHOCTh PETYIUPOBAHHSL.

2. OCyIIeCcTBUTH MPOIEIYPY MOJAIBHOTO CHHTE3a CHCTEMBI BTOPOTO MOPSIKA CO CICAYIOIIMMU MOKa3a-
TensmMu kavectsa: tp = 10 cek, o = 4,3 %.

3. OcymiecTBUTH Mpoleaypy cuHtes3a puibrpa Kanmmana B cpene MatLab.

4. OcymiecTBUTH NMpoIeAypy cuHTe3a ¢puinbTpa Bunepa-Xomda.
Rx(t) = 0.5exp(-1); Rn(t) = 2exp(-371). Rxn = Rnx=0.
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3aoanus ona camocmosamenbHoU pabomi:

1. Onpenenure ObICTPOACHCTBHE JMHAMUYECKON CUCTEMBI.

M _ _3M_2y(t) +10u(t),

dt? dt
2. [ToctpouTh (ha3oBbIl HOPTPET AMHAMHYCSCKON CHCTEMBI BTOPOTO TIOPSIKA:
d
& -2
Jt
D _ 10x,
dt

Tunosvie memwvl pehepamos Tema 1.1.
1. Mopaenu ciaydaiiHBIX IIPOLIECCOB: TAYCCOBCKUM IPOLECC, Y3KOIIOJIOCHBIN CTAallMOHAPHBIN LIYM,
UMIIYJIbCHBIE CITydaliHble MPOLIECCHI, IPOOOBOI LIyM.
2. Merosl pacyeTa mapaMeTpoB aBTOKOJICOAHMI CUCTEMBI.
CrnyuyaiiHple TOCIEN0BATEIBHOCTH HMMITYJIbCOB M UX CIEKTPaIbHas INIOTHOCTD.
4. CratucTuyeckas JIMHeapu3alusl.

w

BrIBoa: yCTHBIN ompoc, 3aluTa UHAUBHUYaIbHOTO 3a/IaHUs, BHIIOTHEHUE 3aJaHUM ISl CAaMOCTO-
ATENBHOM paboThl, pedepar mo3BOISAIOT OLICHUTH CHOPMUPOBAHHOCTH CIIEIYIOIINX KOMIIETECHIIHIA:

YK-1 (3HaHus, ymeHus),

[1IK-1 (3Hanus, ymeHus),

[1K-2 (3Hanwust, ymMmeHus),

[1K-4 (3HaHus1, yMEHUS)

Tema 1.2. UndopmannonHoe ooecnevyeHue NpoueccoB aBTOMATH3ALUHU
Ilepeuenv 6onpocos 01 ycmHo2o onpoca:
1. IlousiTie JaHHBIX, CUCTEMBI JaHHBIX. OOBLEKTHI JaHHBIX.
ATpuOyTHI 00BEKTOB. 3HAUCHUS JTAHHBIX.
Nnentudukaropbl 00beKTa TaHHBIX, KIIFOYEBBIC SJIEMEHTHI TAHHBIX.
ITonsaTre 3anmcyu maHHbBIX. DaitIel JaHHBIX.
ba3bl 1aHHBIX.
TpebGoBanusi, npeabsaBiIsieMble K 0a3aM JaHHBIX.
Pacrnipenenennbie 6a3pl JaHHBIX.
Mopenn JaHHEIX.
Pensumonnas Moaenb TaHHBIX.
CereBas MOACIb JAHHBIX.
Hepapxuueckast MoJelb JaHHBIX.
B3aumocssizu Mex1y 00beKTaMu U aTpuOyTaMu.
Cucremsl yrnpaBieHus: 6a3amMu JTaHHBIX.
OcoOeHHOCTH YIpaBJeHUs paclpeesieHHBIMUH 0a3aMH JaHHBIX W CHUCTEMBI YIIPABJICHHS
pacnpeeneHHbBIMA 0a3aMu JaHHBIX.
15. Crangaptel Ha 0OMEH JaHHBIMU Mex Ay nojacuctemMamu ACY.
16. IIpoextupoBaHue 6a3 TaHHBIX.
17. JKusHeHHBIH LMK 0a3bl JaHHBIX.
18. KonuenryanbHast MOJIENb.
19. Jlormueckas MOJEIb.
20. CrnoBapu JaHHBIX, UX Ha3HAUYEHUE, UHTETPUPOBAHHBIC U HE3aBUCUMBIE CIIOBApU JAHHBIX.
21. SI3BIKM, KCTIONB3yeMbIe B 0a3ax JaHHBIX. SI3BIKM ONMHMCAHUS JTAHHBIX. SI3BIKM MAHUITYJINPOBA-
HUS JaHHBIMU.

CoNOORAWDN

N Y
rPWODNEO

19



22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.

YpoBHM aOCTpaKIMK Il OTMCAHUS JaHHBIX.

Opranmzanus nporpamMmmuoro odecrneuenus ACY.

TexHOJI0rHH CTPYKTYPHOTO U 00BEKTUBHO-OPUEHTHPOBAHHOTO ITPOIPAMMHPOBAHUSI.
KonctpynpoBanue abCcTpakTHBIX THIIOB JAHHBIX.

Wukancynsuus JaHHBIX 1 METOAO0B UX 00pabOTKU B Ki1accaXx 00BEKTOB.

Wepapxus kinaccoB. bazoBbie 1 IpOU3BOJHBIE KIIACCHI.

[IpocToe 1 MHOXXECTBEHHOE HaCIIEI0BAHHE.

[leperpy3ka MeToA0B U onepanuii 00pabOTKH TaHHBIX B KJaccax 0OOBHEKTOB.
AOGCTpaKTHBIE KJIACCHI.

[Tomumopduas 06paboTka TaHHBIX.

Bupryansabie nHTEp(EHCHI.

[TapameTpu3zaniys TUIIOB JaHHBIX B Kiaccax U (PYHKIMSIX.

TunoBsie CTPYKTYpHI ONMHMCAaHUS a0CTPAKTHBIX JaHHBIX (MAacCHB, CTEK, OYEpPEelb, IBOMYHOE

JIEPEBO).

[TporpamMMupoBaHue MaTEMATUIECKUX CTPYKTYP (MAaTPULIBI U KOHEYHBIE TPpadbr).

MeTob1 TPpOrpaMMHOIT 00paOOTKH TaHHBIX.

Urepauus u pexkypceus.

CopTupoBKa U MOUCK.

Kpunroobpabotka u cxxarue JaHHbBIX.

[lepeuncrnenue u yrnopsaouuBaHue KOMOMHATOPHBIX OOBEKTOB.

BBoa-BeiBoj nanHbIX. OOpadoTKa (aiios.

TexHonoruu NporpaMMUpOBaHHUS.

Mertoanyeckie ¥ MHCTPYMEHTAIBHBIE CPEICTBA Pa3pabOTKHM MOJIYJIBHOTO MPOrPAMMHOTO

o0ecneuenus ACY.

KoMmnumsius u penakrupoBaHue CBs3eil.
Bepuduxkauus u otiiagka nporpamMmsl.
ABTomaTH3anus pa3padOTKH MIPOrPAMMHBIX ITPOEKTOB.
[IporpammMHasi JOKyMEHTALHSL.

Buibl 1 KOMIIOHEHTHI IPOrPAMMHOI0 00ECIICUEHMS.
OnepannoHHbIE CUCTEMBI.

TpanciaTopsl

[TpuknagHoe mporpaMMHOE obecrieueHue

Hnousuoyanvnoe npakmuueckoe 3adanue:
1. Paspaborars mpuiokenue B cpege MatlLab, BeimomnHstomiee 3agauy uaeHTH(PHUKAIMA TAHAMAYECKON
cucteMsl. OOBEKTOM YIpaBIIeHHs ABIseTCS KonebarenbHoe 3BeHo T2y (H)+2T &y (H)+y(t)=x(t) ¢ mapamer-
pamu T=0.06, £=0.3. Bxonnoe Bo3zeiictaue X(t)=0.2 +1000t°e*, Paccmorpers cayuait ms n(t) # 0.

3aoanus ona camocmosamenvHol pabomsi:

1. Co3znath npuiiokeHue, pemaroliee 3ajgady o OpaxucToXpoHe (KpUBOW HAaMCKOPEHIIEero CycKa).
2. Pa3paboTraTh KOMIBIOTEPHBIN TPEHAXKEP OlepaTopa ynpasieHus MTUKoBoi korenpHoit KBI'M 100.

Tunosvie memwt peghepamosg Tema 2.1.

1.

Nogakown

Bepudukanus u ornaaka nporpaMMsl.
ABToMaTtu3aus pa3paboTKU IPOTPaMMHBIX ITPOEKTOB.
[IporpamMMHas JOKyMeHTaIusl.

Bupl 1 KOMIIOHEHTBI TPOTPAMMHOT0 00ECTIEYSHHUS.
OnepanoOHHbIE CUCTEMBI.

TpanciaTopsl

[TpuknagHoe nporpaMMHOE oOecrieueHue
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BpIBO/: YCTHBIN OMpOC, 3aliiTa HHANBUAYAIBLHOTO 3aJaHusl, BRIMOJHEHUE 3aJaHUI [T CaMOCTO-

ATENBbHOM paboThl, pedepar MO3BOJISIOT OLIEHUTH CHOPMUPOBAHHOCTD CIETYIOIINX KOMIIETEHIIHIA:

I1K-1 (3HaHwus1, HABBIKU(OTIBIT ACATEIHHOCTH)),
[1K-2 (3Hanus1, HaBBIKU(OTIBIT ACSTEIHHOCTH)),
I1K-4 (3HaHus1, HABBIKU(OTIBIT ACATEIHHOCTH))

Tema 1.3. 3agaun 1 MeTOAbI NPUHATHS PelLICHUI.

Ilepeuens 6onpocos 0na ycmuo2o onpoca:

CoNoOA~WNE

[TocTanoBKa 3a1a4 MPUHATHUS PELICHUI.

Knaccugukarus 3a1a4 NpuHATUS peICHUI. DTanbl perieHus 3a1a4.

ODKCIEpPTHBIE MPOLIEAYPBI.

3aauy OLlCHUBAHUSI.

AJTOPUTM SKCIIEPTU3BI.

MeToap! moydeHus SKCIepTHOM nHpOopMaLnu.

[IIxanbr u3MEpPEHUA, METOJIbI IKCIIEPTHBIX U3MEPEHHUI.

MeTto/1bI OIIpOCa 3KCHEPTOB, XapPAKTEPUCTUKU IKCIIEPTOB.

MeTtoasl 00pabOTKH AKCMEPTHON WH(MOPMALIUU, OIEHKA KOMIIETEHTHOCTH ASKCIEPTOB, OICHKA
COIIACOBaHHOCTH MHEHUH 3KCIEPTOB.

10. Meronbl popMUPOBAHUS UCXOAHOTO MHOXKECTBA alIbTEPHATHUB.

11. Mopddonoruueckuii aHanms.

12. MeTo/1b1 MHOTOKPUTEPUAIbHOM OLIEHKH aJIbTePHATHB.

13. MHoXecTBa KOMIIPOMHUCCOB U COTJIACHsl, IIOCTPOCHNUE MHOXKECTB.

14, OyHKIHS TOJIE3HOCTH.

15. AKCHOMAaTHYECKHE METO/Ibl MHOTOKPUTEPUAIBHON OIIEHKH.

16. IIpsiMble METOIbI MHOTOKPUTEPHUATIBHOMN OLIEHKH albTEPHATHUB.

17. Meto1bl HOpMaIu3auu KPUTEPUEB.

18. XapakTepUCTUKU PUOPUTETA KPUTEPUEB.

19. [TocTynupyeMble TPUHIMITBI ONTHMAJIBHOCTH (PaBHOMEPHOCTH, CIPABEIIMBON YCTYIIKH,
IJIABHOTO KPUTEPHsL, JEKCUKOTpadhUUeCKuii).

20. MeTtop! anmpokcuManuu (PyHKIUHU MOJIE3HOCTH.

21. JlepeBbs pelIeHUN.

22. MeTtoapl KOMIIEHCAIIUH.

23. MeTo1bI TOPOroB HECPABHUMOCTH.

24. JlnanoroBele METObI IPUHATHS PELICHUM.

25. [IpuHsTHE pelIeHHii B yCIOBUAX HEONPEIEIEHHOCTH.

26. CratucTudeckre MOJIEIH MPUHATUS PELICHUH.

217. Metobl r106a1bHOr0 KPUTEPHUSI.

28. Kpurepun Baiteca—IJlamnaca, ['epmetiepa, beprymm—IJlamnaca, makcumunHbI (Banbna),
MHUHHMMaKcHOTro pucka Casupka, ['ypuna, Xomkeca—Ilemana u ap.

29. Hederkne mHOXkecTBa. OCHOBHBIC OTpEACTICHUS W ONEpaIy HaJl HEUSTKUMH MHOYKECTBa-
MH.

30. Heuetkoe MomenupoBaHue.

31. 3amaun MaTeMaTHYECKOro MPOrpaMMHUPOBAHUS MPH HEYETKUX UCXOJHBIX YCIOBHUSX.

32. HeueTtkne oTHOIIEHNS, OnTepaliuy HaJ OTHOIIEHHUSMH, CBOMCTBA OTHOLIEHUH.

33. [IpunsTHE peuieHui MpU HEYETKOM OTHOLICHWM NMPEANOYTECHUH Ha MHOXKECTBE albTepHa-
THB.

34. [IpunsTHE pereHuii MpU HECKOIBKUX OTHOLICHUAX MPEANOYTEHHUS.

35. CBoiiCTBa CIIOKHBIX CHCTEM.

36. OCHOBHbBIE PUHIIMITBI CUCTEMHOTO TOX0/1a K OLIEHKE COCTOSIHUS M YIPABJIECHHUIO CIOXKHbI-

MU CUCTEMaMU.

37. CnalocTpyKTypHUpOBaHHbIE 33/1a4M YIPABJICHUS, METO/bI M CUCTEMBI IPUHATHUS YIIPaBIICH-

YECKHUX PEIICHUI
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Hnousuoyanvroe npakmuueckoe 3a0anue:
1. Tpu skcmepTa MPOPAHKUPOBATH BIHUSHHUE MATH (DAKTOPOB, HaWOoJiee CHIIBHO BIUSIONIMX Ha

IIPOTCKAHUEC

XUMHMYECKOro Impouecca. Pe3ynpTaTsl IpHUBEIEHBI B
COIJIACOBAaHHOCTh MHEHUI 3KCIIEPTOB.
Tabmuna 1
Pan:kMpoBKa NATH AJIbTEPHATHB TPEeMs JKCIIEPTAMH
DakTopsl
OKCHepTsl

X1 X2 X3 X4 X5
21 4 2 3 1 5
22 1 2 4 3 5
33 1 2 5 3 4

TaoJI.

1.

OLEeHNuTbL

2. JlBa sKcrepTa MPOBETH PaH)XUPOBAHHUE JECITH ANbTEPHATHB - ONPEACTWIM CTCHEeHb BIUSHUS
JIECSITH PEKUMHBIX MTapaMEeTPOB Ha BBIXOJI 1IEJIEBOTO NMPOAYKTa. Pe3ynbraTsl mpuBeaeHBI B TA0I. 2.
Omnpenenuts ko3 GUIUEHT paHroBoi Koppensuun CrupMmeHa.

Tabmuua 2

Panxuposka 10 anbTepHaTHB

DKCIIEPTHI AnbTepHATUBBI (PEKUMHBIE TAPAMETPHI)
A1 Ao Az Ay As As A7 Ag Ag Ao
D1 1 2 3 4 5 6 7 8 9 10
&) 2 3 1 4 6 5 9 7 8 10

3aoanus ons camocmosamenbHol pabomol:

1. Pa3paboraTh cucTeMy NpUHATHUS PELIEHUs A oneparopa nukoBoi koreabHoi KBI'M 100.

2. Pazpaborath cucteMmy JUarHOCTUKH TEXHUYECKOTO COCTOSIHUSI TYPOUHBI.

Tunosvie memwvl pepepamos Tema 1.3.

NoabkowhE

Heuetkoe MmoaenupoBaHue.
3a/aun MaTeMaTUIeCKOro MPOTPaMMHUPOBAHUS TPU HEYETKUX UCXOTHBIX YCIOBHSIX.
Heuetkue oTHOIIEHUS, Ollepaliiy HaJl OTHOIIEHUSIMHU, CBOMCTBA OTHOILLIEHUH.
[IpunsTHe peneHnit mpyu HEYETKOM OTHOIIEHUH TIPEANOYTEHUH Ha MHOYKECTBE aJIbTEPHATHUB.
[IpunsiTHe penieHnit npyu HECKOJIbKUX OTHOLICHUAX MPEANOYTEHUSI.

CBOMCTBA CITOKHBIX CHCTEM.
OCHOBHbIE TPHUHIUIIBI CUCTEMHOTO MOJIX0/1a K OLIEHKE COCTOSIHUSI M YIPaBJICHHUIO CIOKHBIMU

CHUCTEMAaMH.
8. CnaboCcTpyKTypupOBaHHbIE 33/7a4H YIPABICHHs, METOJbl U CHUCTEMbI HMPUHATHS YIpaBieHYe-
CKHX PEIICHHI
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BriBoa: yCcTHBIN ONpoc, 3amuTa UHANBUYAIBHOTO 3a/IaHus, BBITIOJHEHUE 3aJaHUI I CaMOCTO-
ATEIbHOU paboThl, pedepar Mo3BOJISAIOT OLEHUTh CPOPMUPOBAHHOCTD CIIEIYIOIIMX KOMIETCHIINNA:

[1K-1 (3HaHus1, HABBIKU (OIIBIT AESITEIILHOCTH)),

I1K-2 (3HaHwus1, HABBIKY (OIIBIT ACSTEIBHOCTH)),

[1K-4 (3HaHus1, HABBIKY (OIBIT AESITEIBHOCTH)).

Tema 1.4. Texunueckue cpeacTBa AaBTOMATU3AUMHU U Y PABJIEHUSA
Ilepeuens 6onpocos 01 ycmHo20 onpoca:

BOoo~Noa~WNE

68
69
70
71
72

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[Tpunuuns! co3nanus ACY.

ACY texnonornueckumu nporeccamu (TII).

Knaccudpukanus ACY TII o apxutekrype.

Kiaccudukanms AC o cdepe nesareaTbHOCTH.

Anroputmuueckoe obecrieuenne ACY TII.

YpoBHM B3aUMOJEHCTBUI CUCTEM YIIPABIICHUA.

AJIMAHHUCTPAaTUBHBIN YPOBEHb CUCTEM YIIPABJICHMUS.

OmnepaTtopckuil ypoBEHb CHCTEM YIPaBICHHUS.

TexHOIOrnYecKnii ypoBEHb CUCTEM YIIPABIICHHUS.

Bunpl obecrieuenus npoekra ACY TII.

Craguu 1 3Tanbl IPOEKTUPOBAHUS.

dopmMupOBaHUE U COJIEPKAHNE TEXHUUYECKOTO 3aaHuUs.

3amauu ynpasienus TII.

S3bIK HYHKIIMOHATIBHBIX OJIOKOB.

CereBble onepallOHHbIE CUCTEMBI PEATbHOIO BPEMEHH.

Opranu3anus NpoueccoB peaJbHOro BpeMEHH.

[IpombIIITIEHHBIE CETH.

CuctemHble HHTEpQEIChI TPOMBILIUIEHHBIX KOMIIBIOTEPOB.

CereBble TEXHOJIOTUY B YIIPABJICHUHU CIOKHBIMU PACIIPENEICHHBIMU CUCTEMAMH.

Internet/Intranet Texaonoruu. OOMeH HHpOpMALTUEH.

AmnmnapaTHoe U IPOrpaMMHOE 0OecreyeHe JTOKAIbHBIX U KOPIIOPaTUBHBIX CETEH.
BHeapenue ruOkux aBTOMaTU3UPOBAHHBIX CUCTEM M BUPTYAJIbHBIX IPUOOPOB.
Monenupyromue cuctemsl B ACY.

CucreMpl MOIETUPOBAHUS DIIEKTPUIECKUX CXEM.
MatemaTuueckrue MOJIEIH OTAEIbHBIX KOMIIOHEHT CXEMBI.
dopMUpoBaHUE KOMIIJIEKCHONM MOJIENN MPOEKTUPYEMOT0 00BEKTa Ha OCHOBE MOJENEH OT-

JCJIIbHBIX KOMIIOHCHTOB.

73
74
75
76
77
78
79

CocraB u cTpykTypa rpaduyeckoit noacuctems ACY.

bazoBas rpaduueckas cucrema.

[TpuknaaHas rpadguueckas cuctema.

JIMHIBUCTUYECKUI U TEOMETPUUYECKHI TTPOLIECCOPBI.

ITpornieccoprl BU3yanu3alui 1 MOHUTOP IrpaudecKoil MoACUCTEMBI.

Apxurektypa rpadpuyecKux TEpMUHAIOB U pabOYMX CTaHIIUM.

Teopernueckne OCHOBBI, CPEACTBA M METOJBI INPOMBIIUIEHHOW TEXHOJIOTUH CO3/1aHus

ACYTIIL, ACVII, ACTIIII u np.

80

Mogenn U METObI I/II[eHTI/I(I)I/IKaL[I/II/I IMMPOU3BOACTBCHHBIX MPOUECCOB, KOMIIJICKCOB U UHTC-

ITPUPOBAHHBIX CUCTEM YIIPaBJICHUS.

81

MeTtoabsl COBMECTHOTO IPOCKTUPOBAHUA OPraHU3AIIUOHHO-TCXHOJIOTHYCCKUX PaCIIPCACIICH-

HBIX KOMIIJICKCOB U CUCTEM YIIPAaBJICHUS UMHU.

82

q)OpMaJ'II/BOBaHHBIe MCTOJbI aHaJin3a, CUHTC34d, UCCICAOBAHUA U ONITUMU3AIIUU MOIYJIbHBIX

CTPYKTYp cucteM coopa u 06padotku nanusix B ACYTII, ACYIIL, ACTIIII u ap.
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83  Meroasl 3¢ eKTUBHON OpraHU3alU U BEJCHHS CIICUATU3NPOBAHHOTO HHPOPMALIMOHHOTO
u nporpammHuoro obecnederuss ACYTII, ACYII, ACTIIII u np., Bkatouast 6a3bl © OaHKUA JaHHBIX U Me-
TOJIbI UX ONITUMU3AIIH.

84  Metoapl cHHTE3a CHEUUATbHOIO MaTeMaTHYeCKOro 00ecledeHMs], MaKeTOB MPHUKIaJIHbIX
IporpaMM M TUIOBBIX MOAYJEH, pyHKIMOHANBHBIX B oOecrneunBaromux nojacucreM ACYTII, ACVII,
ACTIII u ap.

85 Meroapl MIAHUPOBAHUS M ONTHUMU3ALUU OTIAIKU, COMPOBOXKACHUS, MOJU(PHUKALINU U IKC-
IJTyaTanuy 3a1a4d (yHKIHOHAIBHBIX U obecnieunBaronux noacucrem ACYTII, ACVYIIL, ACTIIII u ap.,
BKJTIOYAIOIIME 3a/1a41 YIPABICHHS Ka4eCTBOM, (PMHAHCAMU U TIEPCOHATIOM.

86  MeToabl KOHTPOJIS, 0OecIiedeHHsl JOCTOBEPHOCTH, 3alllUThI U pe3epBUPOBaHMs HHPOpMAIH-
onHoro u nporpammuoro ooecneyenus ACYTIL, ACVYIL, ACTIIII u gp.

87  Teopernyeckue OCHOBBI W MPUKIATHBIE METOAbl aHAK3a U MOBBIMIEHUS YPPEKTUBHOCTH,
Ha/IeKHOCTH 1 kuBydecTd ACY Ha 3Tanax ux pa3paOOTKH, BHEAPEHHS U dKCIUTyaTtauuu. TeopeTnueckue
OCHOBBI, METOJ[bl M aJITOPUTMbI JUArHOCTUPOBaHUS (ompeaeneHus paboTOCIOCOOHOCTH, MOUCK HEHC-
npaBHocTel U npornosupoanus) ACYTIL, ACYIIL, ACTIIII u gp.

88 Teopernueckne OCHOBBI, METOJbl U ANTOPUTMbI MHTEJUICKTYAIU3AI[MN PEIICHUs MPUKIIAL-
HBIX 3a7a4 npu noctpoeHur ACY mupokoro HazHaueHus (ACYTIL, ACVYII, ACTIIII u np.).

89 TeopeTnueckue OCHOBBI, METOJbI M AITOPUTMBI MMOCTPOCHHS DKCHEPTHBIX U JUAIOTOBBIX
noacuctem, BkitoueHHbIX B ACYTII, ACVII, ACTIIII u np.

90 Hcnonb30BaHHE METOJOB aBTOMATH3MPOBAHHOTO MPOSKTUPOBAHUS ISl MOBBIIIEHUS 3 dek-
TUBHOCTH pa3paboTku U mojepHuzanuu ACY.

91 CpeactBa U METOJBI MPOSKTHUPOBAHUS TEXHUYECKOT'O, MATEMAaTUYECKOT0, TMHTBUCTUYECKO-
ro u Apyrux BujoB obecrneuenuss ACY.

92  Paspabotka mMeTon10B obecrieueHuss coBMectumoct U uHTerpamun ACY, ACYTII, ACVII,
ACTIIII u gpyrux cUCTeM U CPEACTB yIPABICHUS.

Unousuoyanvrnoe npakmuueckoe 3a0anue:

1. CocraBuTh cxeMmy aBTOMaTu3anuu nukoBoil korenbHoit KBI'M 100.
2. Hactpourts ITU]] perynarop merox Lurnepa-Hukonsca CAP TypOopeakTUBHOIO ABUraTessl.

3aoanus ona camocmosamenbHol pabomul:

1. Pemuth 3aauy CHHTE3a HEHPO-HEYETKOTO PETYJISATOpa NEPEBEPHYTOTO MAsITHUKA.
2. PemuTh 3aauy CUHTE3a peryasTopa TeMIepaTyphl B TEIIIO0OMEHHHUKE.

Tunosvie memwvl pepepamos Tema 1.4.

1 Metoas! 3¢ppexTUBHON OpraHu3alviyi U BEIECHUS CIEHUATU3UPOBAHHOTO MH(GOPMAIMOHHOTO U
nporpamMmmHoro obecrieuenuss ACYTIL, ACVYII, ACTIIII u ap., Bkatoyast 6a3bl 1 OaHKH JaHHBIX U METO-
JIBl UX ONTUMH3AIUH.

2 MeToibl CHHTE3a CHENHaTbHOTO MAaTEMAaTHUYECKOro OOECIeueHHs, MaKeTOB MPHUKIAIHBIX MPO-
rpaMM M THUIOBBIX MOAYJNEH, (YHKIMOHaIbHBIX U obecneunBaromux noacucreM ACYTII, ACVII,
ACTIIII u np.

3 MeTob! IJIaHUPOBAHUS W ONTUMHU3AINN OTJIAJIKH, COITPOBOXKICHUS, MOAU(PUKAIINN U IKCILTya-
Taluu 3a1a4 GyHKIIMOHAIBHBIX U obecneunBatonumx noacucreM ACYTIL, ACVII, ACTIIII u ap., BKito-
Yarolye 3a/1a4 yIpaBIeHUs KaYeCTBOM, (PpMHAHCAMHU U TIEPCOHAIOM.

4 Metonbl KOHTpOIIsA, 00ecreueHns TOCTOBEPHOCTH, 3aIUTH U Pe3epBUPOBAHMS HHPOPMAIIOH-
Horo u nporpammHoro obecneuenuss ACYTII, ACVYII, ACTIIII u np.

5 TeopeTndeckrie OCHOBBI M TPHUKJIAJHBIE METOJbI aHadW3a M MOBBIMIEHUS 3(PGEKTUBHOCTH,
HaJeKHOCTH U KuBydecTr ACY Ha sTanmax ux pa3paOOTKH, BHEAPEHUS U IKCITyaTaluu. TeopeTuyeckre
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OCHOBBI, METO/BI U AJTOPUTMBI TUATHOCTUPOBAHMS (OHpeAeNeHus paboTOCIOCOOHOCTH, MOUCK HEHC-
npaBHocTel u nporHo3upoBanus) ACYTII, ACVII, ACTIIII u ap.

6 TeopeTndeckre OCHOBBI, METOJABI M ANTOPUTMBI MHTEIUICKTYATH3AI[UN PEIICHUS MPUKIAIHBIX
3amau npu noctpoeHnr ACY mupokoro Haznauenus (ACYTII, ACYII, ACTIIII u ap.).

7 TeopeTtndeckue OCHOBBI, METO/bI U AJITOPUTMBI IOCTPOCHUS HKCIIEPTHBIX U JINAJIOTOBBIX MOJICHU-
creM, BKItoueHHbIX B ACYTII, ACVYII, ACTIIIT u np.

8 Ucmonb30BaHUE METOOB aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS JIJIsl IOBBITIICHHS Y EKTUB-
HOCTH pa3paboTku u Mmoaepau3anuu ACY.

9 CpexactBa U METOJBI MPOCKTHPOBAHUS TEXHHUECKOTO, MATEMATHYECKOT O, TMHTBUCTUYECKOTO U
npyrux BuaoB oobecneyeHuss ACY.

10 Paspabotka meTomoB obecrieueHus: coBMectumoctu u uaterpanuu ACY, ACYTIL, ACVII,
ACTIIII n apyrux cUcTeM M CPEJICTB yIPABICHUS.

BriBoa: ycTHBIN onpoc, 3aiuTa MHAUBHUIYaIbHOTO 3a/laHusl, BHIIIOJHEHUE 3aJaHUM ISl CAaMOCTO-
ATENBbHOM paboThl, pedepar mo3BOISAIOT OLICHUTH CHOPMUPOBAHHOCTH CIETYIOIIUX KOMITETEHIIHIA:

I1K-1 (3HaHwMs1, HABBIKY (OIIBIT AESTEIBHOCTH)),

I1K-2 (3HaHusl, HABBIKYU (OIBIT JAESITEIBHOCTH)),

I1K-4 (3HaHwusI, HABBIKH (OIIBIT ICITEIBHOCTH)).

Jlncummnna 2. Texnonozuu MawuUHHO20 06le€Hu}l U aHau3a OAHHbIX

Tema 2.1. Jluneitnas perpeccus
Ilepeuens 6onpocos 01 ycmHo20 onpoca:
Perpeccuonnsiii ananus.
Jlunelinas perpeccusi.
MeTo 1 HaMMEHBIINX KBaApaToB. BekTopHO-MaTpudHas hopma.
B3BeleHHbII METO/1 HAUMEHBIINX KBAJAPATOB.
MeTo MaKCUMabHOIO IIPABI0NOI00HUS.

akrownE

HUnousuoyanvroe npakmudeckoe 3a0anue.

1. OI_IGHI/ITB KOBCI)(I)I/ILII/IGHTLI MOACIN y=a1X+a2X2 MCTOAOM HAMMCHBIINX KBAaJIPATOB

y 1 2 0 2 3
X 2 4 0 9 14
2. OueHnuTth KOdPGUITMEHTH MOJIETH Y=ao+a1X METOJ0M HAUMEHBIIINX KBAJPATOB
y 1 0 2 3 5
X 0 0 0 1 2
3. Ouenuts kKodhHUIUEHTH MOJIETH Y=a1X1+82X2 METOJIOM B3BEIIICHHBIX HAMMEHBIIINX KBaIPaTOB.
N3BecTHBI nucniepcun ommMOOK U3MEPEHUS BEIXOTHOTO CUTHAJIA:
D1=1; D2=0.5; D3=0.25; D4=1.
y 2 1 3 2
X1 1 0 1 0
X2 2 1 2 1

4. OueHutb K03(hPULIMEHTH MOAETH Y=a1X1+82X2+83X3 METOJIOM B3BELICHHBIX HAMMEHBIINX KBaJI-
patoB. BecoBsie koaddunmentsr: l=1; q2=2;03=2;04=2;095=1.
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y 8 9 8 4 4
X1 1 0 1 2 1
X2 1 0 1 0 1
X3 1 2 3 0 1

3aoanus ons camocmosamenbHoU pabomi:

l.CratucTuyeckue XapakTepUCTUKU CITY4ailHbBIX MTPOLIECCOB.
2. l'unoTe3a 3proAMYHOCTH.
3. ABTOKOppESLMOHHAS U B3aUMHAsi KOPPEISUOHHAsA (DYHKIIUS.

BBIBO,I[Z YCTHBIﬁ OIIpOC, 3aluTa MHAUBUAYAJIBbHOI'O 3alaHKA, BBIIIOJIHEHUEC Sa,Z[aHI/Iﬁ 11 CaMOCTO-

ATENBbHOM paboThl, pedepar mo3BOJISAIOT OLICHUTH CHOPMUPOBAHHOCTH CIEITYIOIINX KOMIIETECHIIHIA:

I1K-3 (3HaHusI, HABBIKH (OIIBIT ICITEIBHOCTH)).

Tema 2.2. Jloructudeckasi perpeccust
Ilepeuenv 6onpocos ons ycmnozo onpoca:
= [IporuHo3upoBaHus BEPOITHOCTH BOSHUKHOBEHUSI HEKOTOPOTO COOBITHSI.
= Jloructudeckast pyHKIHS.
» Pacpenenenue bepHyim.
* MeTo1 MaKCUMaJIBHOTO MPaBAONIOA00HS ISl peaTu3aliy JIOTUCTUYECKOU PErPeCcCuu.

Unousuoyanvroe npakmudeckoe 3a0anue.
1. PeanmzoBath 3a/1a4y KJIacCH(PHUKAIIMU IKCTIEPUMEHTAIBHBIX JIAHHBIX.
2. PeamusoBarh 3amady KIACCH(UKANWK JKCICPUMEHTAIBHBIX JAHHBIX C JIOTUCTUYECKOU
perpeccuu ¢ peryssipusanuei.

3adanus ona camocmosamenvhol pabomol:

1. Jloructuueckas perpeccus ¢ peryiaspu3anueil.
2. MeTo MaKCUMM3allU1 arloCTEPHUOPHOI OIIEHKH.
3. Pacnipenenenue Jlamnaca.

BrIBOI: yCTHBIN ONPOC, 3aIIATa UHAUBUAYAIBHOIO 33JIaHUs, BBIIIOJHEHNE 3aJaHU U1 CaMOCTO-

ATEIbHOU paboThl, pedepar Mo3BOJISAIOT OLEHUTh CPOPMUPOBAHHOCTD CIIEIYIOIMINX KOMIETEHIINN:

[1K-3 (3HaHMsI, HABBIKHU (OMBIT JESTEIBHOCTH)).

Tema 2.3. IlepcenTpoH 1 METO/ IPaJUEHTHOTO CIIyCKa

Ilepeuens 6onpocos 01 ycmuo2o onpoca:
buonornueckuii 1 HICKyCCTBEHHBIN HEMPOH.
OcHOBHbIE PYHKIINU aKTHUBALIUU HEHPOHOB.
CTpyKkTypa HEUPOHHOM CETH.
[lepcentpon Pozen6nara. [IpoGaema HCKITIOUAIOIIETO «HTTH.
HelipoHHBbIE ceTH BBICOKOTO MOPSAKA.

AR A

HnousuoyanvHoe npakmuueckoe 3adanue:
1. OOGyuuTh nepcenTpoH Ha pemienue 3agaun 2 MJIN.
2. Peanu3oBaTh 3a7a4y TMHEWHON KiIacCU(UKAIIMU SKCIIEPUMEHTAIbHBIX TaHHBIX.
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3

. Ompenenuth BecoBble KOAXPPHUIMEHTH M CMELICHHE IEPCENTPOHa BBICOKOTO MOpPsAKA s

pemenus 3anaun XOR.

3adanus ons camocmosamenvHol pabomol:

1. Jloructuueckas perpeccusi ¢ peryispusaiueil.
2. MeTo1 MaKCUMU3allUK allOCTEPUOPHON OLICHKH.
3. Pacnipenenenue Jlamnaca.

BBIBO,I[Z YCTHBIﬁ OIIpOC, 3alrTa MHAUBHUAYAJIbHOI'O 3alaHKA, BBIIIOJIHEHUEC SaﬂaHI/Iﬁ 11 CaMOCTO-

ATENBbHOM paboThl, pedepar mo3BOISAIOT OLICHUTH CHOPMUPOBAHHOCTH CIETYIOIIUX KOMIIETEHIIHIA:
I1K-4 (3HaHus, HABBIKY (OTIBIT ACSITEIBHOCTH)).

el A

«HUIIA».

5.

6
7.
8

Tema 2.4. MHoroC/IOlWHBIE HEHPOHHBIC CETH U AJITOPUTM OOPATHOTO PaCHpPOCTPAHEHUS
OLIMOKHU

Ilepeuenv 6onpocoes ons ycmnozo onpoca:

HckyccTBeHHBIE HEUPOHHBIE CETU MPSMOI0 PACIPOCTPaHEHUS.

MHOroCH0MHBIN NEPCENTPOH.

[IpencraBnenue OyneBbIX GyHKIUN TPU TOMOIIIH IIEPCENTPOHA.

[Ipeononenune orpaHuYeHNs TUHEHHON pa3IeIMMOCTH U peLIeHHE TPOOIEMbI HCKITIOUAIOLIEr0

OcHoBHbIE IOHATHS 00Y4YE€HUS HEHPOHHBIX CETEH

. PexyppeHTHBIE HEHPOHHBIE CETH.

Anroput™ 00paTHOTO pacIpoCTpaHeHHs OMUOKH. JJOCTOMHCTBA M HEOCTATKH aJrOPUTMA.

. Hpyrue anroput™bl 00ydeHuss HeHpOHHBIX ceTei. CurMonjasibHasi HeWpoHHast ceTb. MeToabl
00y4€eHHUsI CUTMOUJAJIbHBIX HEHPOHHBIX CETEH.

Tunosvie memol peghepamos:

1.

2
3.
4.
5

OO6nacTh NpUMEHEHUs] HEMPOHHBIX CETEH MPSIMOT0 pacpoCTpaHEHHs.
HeiipoceteBbie GuabTpsI.

HetlipoceTeBbie peryisTopsl.

Anmnpokcumanus nqanHsix RBF-ceTsimu.

AccounaTtruBHas MaMsATh.

3aoanusa ona camocmosmenvrol pabomoi:

1. Teopema Konmoroposa.
2. AnropuTMBI 00yUYeHUS! PEKYPPEHTHBIX HEHPOHHBIX CETEH.
3. CamooOyuaromuecs cetu Xonduiaa.

BBIBOJ: YCTHBIN OIPOC, 3aIMTa UHAUBUAYAJIbHOTO 3aJaHNs, BBIIOJHEHNE 3aJaHUI I CaMOCTO-

ATENBbHOM paboThl, pedepar mo3BOISAIOT OLIEHUTh CHOPMUPOBAHHOCTH CIETYIOIIUX KOMIIETEHIIHIA:
[1K-4 (3HaHMs1, HaBBIKU (OIBIT JESTEIHHOCTH))

Tema 2.5. O6y4yeHue Ha HEpa3MEUCHHBIX JaHHBIX. [lorck anomanmit

Ilepeuens 6onpocos 0 ycmuozo onpoca:

1. OGyueHue Ha Hepa3MEUYEHHBIX JaHHBIX
2. Tlouck aHOMaIM# B TaHHBIX
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Hopmanusanus nanHbix.

Meroasl 00HapYKEHHS BEIOPOCOB
MoaenbHbIE TECTBHI.
NrepannoHHble METO/BI
Merpudeckue METOABI.

Noookw

Tunosvie memvl peghepamos:

ko E

[Touck anoManuii A1t OOHAPYKEHUS TOJJO3PUTEIFHBIX OAHKOBCKHX OIEpaIiuit

[Tonck anoManuii 111 OOHAPYKEHUST BTOPIKCHHUH

[Touck anoManuii At OOHAPYKEHUsI HECTAaHAAPTHBIX UTPOKOB Ha OMpxke (MHCalaepoB)
ITouck anoManuii A1 OOHapyKEHUs HETIOJIaZIOK B MEXaHU3MaxX 10 IIOKAa3aHUsAM J1aTYUKOB
ITonck anoManuit U1t MEIUIIMHCKON TUATHOCTUKH.

3aoanus ons camocmosamenbHou pabomi:

1. MeTo OnOpHBIX BEKTOPOB Il OJTHOTO KJlacca.
2. Anroputmsel o0yuenns Vzonupyrommii jiec.
3. DnnuncouanbHas anpPOKCUMAITUS TaHHBIX.

BrIBOI: yCTHBIN ONPOC, 3aIIATa UHAUBUYAJIBHOIO 33J1aHNUs, BBIIIOJHEHNE 3aJaHU U1 CaMOCTO-

ATENBbHOM paboThl, pedepar no3BOJAIOT OLIEHUTh CHOPMUPOBAHHOCTH CIETYIOIIUX KOMIIETEHIIMNA:
[1K-4 (3HaHMs1, HaBBIKU (OIBIT AESATEIBHOCTH))

Z[ncunmmna 3 Opzanumuuﬂ GblCOKOI’lPOMS’Booumefleblx napauieé/ibHblX 6blUUCiumel1bHblX

npoyeccoé na SIMD apxumexkmypax

Tema 3.1. (I)alcTopmaum{ MHOZKECTB HEJIBIX U PAUMOHAJIBHBIX YHCEJI. ITonnas cucrema

HAUMCHBIIUX HCOTPUIATECJIbHBIX BHIYETOB IO MOAYJIIO

NoookrwdPE

el A =

el el

Ilepeuenv 6onpocos ons ycmnozo onpoca:

[TpuHIMITBI TOCTPOEHUS, OJOKH U Y3JIbI KITACCUYECKUX BBIYMCIUTENBHBIX CUCTEM
Krnaccudukanum BEIMUCTUTEIBHBIX CUCTEM

Pemaroiiee nose, kaHajibHasi, IIMHHAS APXUTEKTYpa BBIUUCIUTEIBHBIX CUCTEM
CylI1ecTBEHHbBIE apXUTEKTYPHBIE MPU3HAKA MOYISPHBIX BHIYUCIUTEIBHBIX CUCTEM
[TonHas cucTemMa HaMMEHBIINX HEOTPULATEIBHBIX BEIYETOB 110 MOAYJIIO.
®dakTopu3anys MHOXKECTB LIETbIX U PAIMOHAIBHBIX YHCET.

[Tonnas cuctemMa HAMMEHBIIUX HEOTPULATEIBHBIX BEIYETOB 110 MOAYJIIO

IIpakmuyeckoe 3adanue:

Paccuntars MakcUMaabHO BO3MOXKHOE YCKOPEHHE JIJIsl MHOTOIIPOLIECCOPHBIX CUCTEM
Paccuutath K03(pPULIMEHT 3arpy3KH NPOLIECCOPHBIX FTEMEHTOB B MHOTOIIPOLIECCOPHOM CHCTEME
Paccuurtats ko3¢ dunueHTs! 3arpy3ku U 3¢ (HEKTUBHOCTH B MHOTOIIPOLIECCOPHOM crcTeMe
PaccunTath KOAQPHUIMEHT YCKOPEHHS B MHOTOIIPOIIECCOPHON CHCTEME

3adanus ona camocmosmenvHol pabomoi:

AccUMITOTHKA MaciTaba CI0KHOCTH BBIYHMCITUTEIBHOM 3a1aun
Koaddunuent yckopenus macmitaba 3a1a4i B MHOTOITPOIIECCOPHOM CUCTEME
[TapameTpsI CBSA3M Pa3psAAHOI CETKH M KOMIIBIOTEPHBIX (DOPMATOB JaHHBIX.
[ToHsATHE CTOXKHOCTH AITOPUTMA PEIICHUS 3a/1a4H
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BbiBoa: ycTHBIN onpoc, 3aluTa MHAUBUYaTbHOTO 3a/laHus, BHIIIOJHEHUE 3aJaHUM ISl CaMOCTO-
SATETHLHOU PabOTHI TO3BOJISIOT OIICHUTH C(HOPMHUPOBAHHOCTH CIICAYIOIINX KOMITCTCHITUH:

I1K-3 (3HaHwMs1, HABBIKY (OIIBIT ACSITEIILHOCTH)),

[1K-4 (3HaHus1, HABBIKY (OIBIT AESITEIBHOCTH)).

Tema 3.2. MoayJsipable KOMIIbIOTepPHbIE (OPMATHI TAHHBIX

Ilepeuensv 6onpocos 0 ycmno2o onpoca:
CemeiicTBa MOJYJISIPHBIX KOMITBIOTEPOB, IPUHIIMIIBI MAaCIITAOMPOBAHUSI ApXUTEKTYPbI
[TpuHIMIIBI ONTUCAHNUS, PEXKUMBI PA0OTHI BEIYMCIIUTEIBHBIX CUCTEM, TPAHCTIBIOTEPHI
TunoBble CTPYKTYpBI JaHHBIX KOMIIBIOTEpA
Hepapxus cBsi3eil 0JIOKOB IO YIPABJICHUIO U JAHHBIM B BHIYMCIUTEIILHON CHCTEME
[Tonynorapudmuueckas cuctemMa NpeCcTaBIeHUs KOMIIbIOTEPHBIX JAHHBIX
KonBeepHbIe CTPYKTYpBI B MOIYJISIPHBIX CHCTEMAaX, ITyOUHA MEPEKPHITHS

oakrwdE

IIpaxmuueckoe 3a0anue:
1. Beruucnenue pacnapamieaMBaeMbIX MOAYJISIPHBIX OMEpaLMi.
Hanucate mnapamnenbHyr0 mOporpamMmy Juisi TNPUOJIMKEHHOIO BBIUMCIEHMSI 4YHUCIAa 7. YKa3aHHeE:

r=4 (1— % + % - % + j . PaccmoTpeTh paznuyHble BapUaHThI MapalljieIn3aliy allrOPUTMA.

2. Hanwmcate mapamienbHyr0 mporpaMMmy AJisi MPHOIMKEHHOTO BBIYUCICHHS 4YHCiIa €. YKa3aHue:
1 1 1

e =1+f+§+§+”" PaccMmoTpeTh pa3iavuHble BapuaHThI MapajuleIu3alliyd allfOPUTMA U Pa3JInYHbIE

CIOCOOBI pacupeieNIeH s Harpy3Ku MeX1y TOTOKaMHU.

3adanus ons camocmosmenvHol pabomoi:
1. Pa3oOparp pazinuyHble CIOCOOBI MapajuIeIM3aliy BBIUUCICHUS TPOM3BEICHUS MATPHIIBI Ha
BeKTOpP. OLIEHUTH CII0)KHOCTh KaXKJIOTO M3 BAPHAHTOB.
2. OueHuTh YUCIIO ONEepaluil Py PEeUIeHUH CUCTEMbI IMHEHHBIX YPaBHEHHH MPH MOMOIIY METO/1a

I'aycca n mpaBuna Kpamepa.

BeiBoA: ycTHBIN ompoc, 3aliuTa WHAWBUAYAIBHOTO 33JaHus, BBIMOJIHEHUE 3aaHNui I CaMOCTO-
ATENBHON pabOoTHI MO3BOJISIOT OIEHUTH CHOPMHUPOBAHHOCTH CIIEAYIOMINX KOMIIETSHITHI:

[1K-3 (3HaHus, HABBIKHU (OMBIT AESITEILHOCTH)),

[1K-4 (3HaHUsI, HaBBIKYU (OIBIT AESITEIBHOCTH)).

Tema 3.3. Kinaccosl Moy isipHbIX onepanui

Ilepeuenv 6onpocos ons ycmnozo onpoca:
[TpoGieMbl cUHXpOHU3ALKHU, ceMa(opbl, KOMMYHUKAIIMOHHAS Cpela CUCTEMBI
Bunpr napanienn3Ma B BEIMUCIUTEIBHBIX CHCTEMAaX
PacnapannenuBanue no ynpaBieHHUIO B BHIYUCIUTEIbHON CUCTEME
PacmapamienuBanue 1Mo JaHHBIM B BEIYUCITUTEIBLHON CHCTEME
PacnapannenuBanue no noTokaM 3a/laHuii B BBIYMCIUTEIBHOU CUCTEME

agrwnE

IIpakmuueckoe 3a0anue:
1. Hamucate mnapajuienbHyI0 MpOrpaMMy i pelIeHHs 3aJadyd IOMCKAa MaKCHMaJbHOTO
3HAYEHMS CPEIU MUHUMAJIBHBIX 2JIEMEHTOB CTPOK MATPULIBL:
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M = max {min AJ}
1<i<N |1<j<N

2. Hanwmcare napamienbHy0 IporpamMMmy Ui BBIYHMCIIEHUS NIPOM3BEJECHUS BEKTOPAa Ha YHUCIO U
CKaJSIPHOTO IPOU3BEACHUS JBYX BEKTOPOB INPOM3BOJILHOM pa3MepHocTH N. Paccmorperh
pa3UYHbIC BAPHUAHTHI ApaIeIN3aLUU aJITOPUTMA.

3aoanus ons camocmosamenbHol pabomul:
1. Ucnonp3ys 3akoH AMpaiia, HAWUTH K 4YeMy CTPEMHUTCS YCKOPEHHME MPOTpaMMBI, €CIH YUCIO sIep
HEOrpaHMUYEHHO Bo3pacTaeT? Bo3MOXKHO I B 3aKOHE AM/JIaJia TIOIYYUTh OECKOHEUHOE YCKOpeHHe?
2. N3yuuts 3akoH ['yctaBcona-bapcuca. B uem ero orinuuue ot 3akoHa Ampjana?

BriBoa: yCTHBIN onpoc, 3aiiuTa UHAUBUIYAIbHOTO 3a/1aHus, BHIIIOJHEHUE 3a/JaHUM ISl CAMOCTO-
SATETHLHOU PabOTHI TO3BOJISIOT OIICHUTH C(HOPMHUPOBAHHOCTH CIICAYIOIINX KOMITCTCHITUH:

I1K-3 (3HaHwMs1, HABBIKY (OIIBIT ACSITEIBHOCTH)),

[1K-4 (3HaHus1, HABBIKH (OIBIT AESITEIBHOCTH)).

Tema 3.4. I[lapanjejbHOe NPOrpaMMHUPOBAHUE C MCNOJb30BaHHEM HHTepdeiica nmepenayu
cooomenuin MPI

Ilepeuens 6onpocos o ycmuozo onpoca:
[Tpu momomy Kakux QYHKIIUH MOXHO MOJyYUTh HOMEp MpoIiecca U 00IIee YUCIIO MPOIecCcoB?
. Kakue ¢pynkuuu HeoOX0aMMO MCIIOIB30BaTh MIPU 3amycke U 3aBepiieHuud MPI-nporpammer?
. IlpuBeanre npumepsr MPI-¢hyHKIMM 17151 TIEPECHUIKH COOOIIICHHH.
. B ominumne Mex1y CHHXPOHHBIMU M aCUHXPOHHBIMH (PYHKIMSMU niepeaayu coodmenuit MPI?
. IlpuBeaure npumepst MPI-hyHKIMM U151 KOJJIEKTUBHON KOMMYHUKAITUH.

OhwWN E

IIpaxmuueckue 3a0anus:

1. HanmucaTh mapanienbHyro IporpaMmmy sl YUCICHHOTO BBIUMCIICHHS ONIPEIEICHHOTO HHTErpaa;

a) METOJIOM MPSMOYTOJILHUKOB;

0) METOIOM Tparneluii;

B) MeToio0M CUMIICOHA;

r) MmetoioM Monre-Kapio.
2. HamucaTh napanienbHy0 IporpaMMy JUisl COPTUPOBKU OJIHOMEPHOTO 1IEJIOYMCIIEHHOTO MaccHBa:

a) METOI0M YETHO-HEUETHOIN COPTUPOBKH;

0) mapaJyuleIbHBIM BapUaHTOM MeTo/1a ObICTpOil copTupoBKH (quicksort);

B) nipu oMo PSRS-anropurMma.
3. Hanucatp nmapamienbHyo IporpaMmy JJis pelIeHUs] CUCTEMBI JINHEHHBIX anreOpanyecKux ypaBHEHUN
C HEBBIPOXKJACHHOM KBapaTHOW MAaTpULIEH TPOU3BOJIBHOTO Mopsiaka N:

a) metogoMm [aycca;

6) meroniom LU-pa3znoxenus;

B) METOJ/IOM TOC/IeI0oBaTeNIbHON BepxHel penakcanuu (SOR);

') METOJIOM CONPSKEHHBIX TPAHEHTOB.
4. Hanucatp mapauieIbHyI0 MPOTPaMMY JIJIsI PEIICHUs] CHCTEMBI IMHEWHBIX alreOpanvecKux ypaBHEHUH
METO/IOM MEPEMEHHBIX HAMPABICHUMN:

a) 5-auaroHajgbHas MaTPUILA;

0) 7-muaroHanbHast MaTPHIIA.

3aoanus ona camocmosamenvHol pabomol:

l. Tlomyuute panHble O craHpapre MPI, koTopelil peanu3oBaH B HMCHOJB3yeMOW BaMH
o6ubnuoreke. KakoB Homep cranmapra? KakoB MakcHMalbHBIA pa3Mep MEepechUIaeMOro COOOLICHHS B
naHHOU peanmusanuu MPI?
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CHUBa.

2. Hanicatp nporpammy, pealu3ymooIlyro KacKaJHyl0 CXeMY JUIsl CYMMHPOBaHUs 3JIEMEHTOB Mac-

BBIBO,I[Z YCTHBIﬁ OITpOC, 3alluTa MHAUBUAYAJIBbHOI'O 3alaHKA, BBIIIOJIHEHUEC Sa,Z[aHI/Iﬁ 11 CaMOCTO-

ATEIHLHOU PabOTHI O3BOJISIOT OIICHUTH C(HOPMHUPOBAHHOCTH CIICAYIONUX KOMITETCHIIUH:

I1K-3 (3HaHwMs1, HABBIKY (OTIBIT ICSTEIIBHOCTH)),
[1K-4 (3HaHus1, HABBIKY (OIBIT AESITEIBHOCTH)).

Tema 3.5. [lapajutesibHbIe MOAYJIbHBbIE ONlEPauu MOAYJIApHON apudmeTuxku. Hemoay/abHble

onepauuy MOAYJISIPHOI apu(pMeTHKH

ok whE

NoGaR~wWN

=

Ilepeuens 6onpocoe 0na ycmuo2o onpoca:

HemonynbHble onepauuy MOIYJISIpHONH apu()METHKY.

[TapannensHbie MOYIbHBIE ONIEPAIIE MOYISIPHOM apr(pMeETHKY.

[TamsATh Ha acCOLMATUBHBIX NPUHIUIIAX.

BriBox cootHOomenus I'ycraBcona — bapcuca it MHOTOIIPOLECCOPHBIX CHCTEM.
Koadduuunent yckopenus macmrada 3a1a4d B MHOIOIIPOLIECCOPHON CHUCTEME.
Oco0eHHOCTH KJIACTEPHBIX aPXUTEKTYP BBIUMCIUTEIBHBIX CUCTEM.

Ilpakmuueckoe 3a0anue:
Ha

caiite sourceforge.net HaifTu MPOEKT, HOATOTOBICHHBINA Ha OCHOBE SCONS. CoOpaTh NPOCKT u
3aIlyCTUTh €r0 Ha BBIIIOJIHEHUE.

Ha ocHoBe nipoekTa u3 pazzaena 1 co3aars nporpamMmy ¢ rpadudeckum uatepdeiicom Qt.

Ha ocHoBe npoekra u3 pazaena 1 co3naTh nporpammy (BbIOpaTh OMH U3 BAPUAHTOB):
Conepskaliyro mojakrouaeMblii (haiin Ha si3eike Pascal wiu Fortran

Hcnonp3yronyo pecypchl HayuHbIX pacuéToB 6ubnuorexu GSL

Hcnonp3yromiyto pecypcsl HayuHo# rpaduku oudmnorekun MathGL

Hcnonp3yrontyro cucteMy aBTOMaTHUECKOro JOKyMeHTHpoBaHus Doxygen

C ucnonp3oBanreM cucteMsl Git U1t KOHTPOJISt BepCuil B mporiecce pa3paboTKy.

3aoanus ona camocmosamenbHoU pabomot.
Cobpats naker RPM u3 mpoekTa, Hoay4eHHOTO MPH BBITTOIHEHUH MPAKTUYECKOTO 3aJaHMsL.

Pa3paboTka napannenbHbIX MOAYJISIPHBIX BEIUMCIUTEIbHBIX POIECCOB.

BrIBOI: yCTHBIN ONPOC, 3aIIATa UHAUBUYAIBHOIO 33JIaHUs, BBIIIOJHEHNE 3aJaHUl U1 CaMOCTO-

STEIbHOMN pa6OTBI IMO3BOJIAIOT OICHHUTD C(bOpMHpOBaHHOCTB CJICAYIOMIUX KOMIIETEHITUI:

VK-1 (3HaHMs1, HaBBIKU (OIBIT JAESTEIBHOCTH)),
[1K-3 (3HaHus, HABBIKHU (OMBIT AESITEILHOCTH)),
[1K-4 (3HaHUs1, HaBBIKU (OIBIT AESITEIBHOCTH)).

Jucuunimmna 4. Beicokonaoeicnvie MoOyiApHble 8bIUUCTUMETbHbIE CUCHIEMbL

Tema 4.1. HauMeHb1IMe HeOTPpHUATENbHbIE BbIYEThI HEJIbIX YHCEJ M0 MOAYJII0. MeTpUKH

€BKJINA0Ba, XOMMHHIA, MOAYJISAPHASA U Apyrue.

Ilepeuens 6onpocos onsa ycmnozo onpoca:

1. OcHoBHBIE THIIBI KAHAJIOB NIepeIadl KOMIIBIOTEPHOU HHPOPMALIUU

2. Mopenu omOOK B KaHaJIax MepeIadn KOMIBIOTEpHONH HHPOPMAITUH

3. Bec u Merpuka XsoMMHHTa U MOJYJISIpHAsi METPUKa

4. Tloroku omunOOK B KaHaJIaX Mepeaayu KOMIbIOTEPHON HHPOpMAIIUN

5. ®axTopsl NOSABJICHUS OLIMOOK MPH Nepeade AUCKPETHOM nHpopMauu
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Ipaxmuueckoe 3a0anue:
1. Beruucnenue Mmetpuku EBkinma.
2. Brpruncnenue MeTpuku X3MMHUHTA.
3. BpruncieHue HeOTPULATEIbHBIX BHIYETOB 10 MOTYJIIO

3aoanus ons camocmosamenvbHol pabomul:

el N =

MopenupoBaHue CiydaiHbIX BEIUYHH.

MonenupoBaHue TUCKPETHBIX CIy4alHBIX BEJIMYUH.
MogenupoBaHue HENIPEPBIBHBIX CIIy4aiHbIX BEJIUYMH.
MonenupoBaHue HEKOTOPBIX CIELUAIBHBIX PACIIPEAEICHUMN.

BriBoa: ycTHBIN onpoc, 3aluTa MHAUBHUIYaTbHOTO 3a/IaHuUs, BHIIIOJHEHUE 3aJaHUM ISl CaMOCTO-
SATETHLHOU PabOTHI TO3BOJISIOT OIICHUTH C(HOPMHUPOBAHHOCTH CIICAYIOIINX KOMITCTCHITUH:

I1K-3 (3HaHwus1, HABBIKU(OTIBIT ACATEIHHOCTH)),

[1K-4 (3Hanus1, HABBIKU(OIIBIT ACSITEIBHOCTH)).

Tema 4.2. [lomexo3amuTHOE MOAY/ISIPHOE KOAMPOBAHME TUCKPETHOI nMHpoOpManun
Ilepeuens 6onpocos o ycmuozo onpoca:

ocoarwhE

CrangapThl HaJIe)KHOCTH NEPEAAYU JTaHHBIX

Tunsl cuctem nepenayu JaHHBIX

AJlanTUBHBIE CUCTEMBI IIEpeaun JAHHbBIX

MeToap! MOBBIIEHUS HAIEKHOCTH B PA3JINYHBIX CUCTEMAX ME€pPeladu JaHHBIX
IIpyuHIMIIBI TOMEXOYCTOMYUBOIO KOJUPOBAHUS

OcHOBHBIE COOTHOLIEHMS, XapAKTEPU3YIOLIME TIOMEXOYCTONYMBOCTD KaHala

Ilpakmuueckoe 3a0anue:
1. TlocTpouTh OJIOKOBBIN TOMEXO3AIIUTHEIN KOJI C aTeOpandeCcKUX MO3HIIAN
2. IlpuBectn mapaMeTpsl, CHHIPOM OJJOKOBOTO ITOMEXO3AIIUTHOIO KOJIa
3. CnocoObI mocTpoeH s OJIOKOBOTO TTOMEXO03AIMUTHOTO KOJIa

3aoanus ona camocmosamenbHoU pabomi:

1.
2.
3.

4.

MopenupoBaHue HOPMAJIBHOIO PaCIPENCICHUs.

MHOroMepHbIi U30TPOITHBIN BEKTOP.

MopenupoBaHue ciaydaiHbIX BEKTOpOB. MojenupoBaHue paclpeleeHus, paBHOMEPHOIO B
untepsaie (0,1).

[Tomexo3anmTHOE MOTYISIPHOE KOAMPOBAHUE TUCKPETHOW HH(POPMALINH.

BeiBoA: ycTHBIN onpoc, 3aliuTa WHAUBUIYAIBHOTO 33JjaHUs, BBIIOJIHEHUE 3aJJaHUN JUIsl CAMOCTO-
ATEIBHOMN pabOoTHI MO3BOJISIOT OIEHUTH COPMHUPOBAHHOCTH CIIEAYIOMINX KOMIIETECHITHI:

[1K-3 (3HaHus, HABBIKHU (OMBIT AESITEILHOCTH)),

[1K-4 (3HaHUs1, HaBBIKU (OIBIT AESITEIBHOCTH)).

Tema 4.3. EcTecTBeHHast H30bITOYHOCTH MOAYJIAPHBIX GOPMATOB JAHHBIX.
Ilepeuensv 6onpocos 071 ycmnoz2o onpoca:

el oA

CaolicTBa MOJIYJIIPHOTO PacCTOSTHUS AJisi OOHAPYKEHHS OLUIMOOK JUCKPETHOTO KaHaa.
KonoBoe paccTosiHue 1 KOJIM4ecTBAa OOHAPYKEHHBIX U KOPPEKTUPYEMBIX OLIHOOK.
CxopocTb nepenayu U U30bITOYHOCTh KOJIOBBIX KOHCTPYKIUH.

CMBICII U COOTHOLIEHUS 1711 KOOBOM rpanuubl [InoTkuna.

IIpaxkmuueckoe 3a0anue:
1. IlpumeHeHue HEMPUBOAUMBIX MHOTOUJIECHOB JIIsl MOAYJISIPHOTO KOJAUPOBAHMUSL.
2. TlocTpouTh HUKINYECKUNA TOMEXO03AIIUTHBIN KOJI C aNredpanyecKux Mo3ULIUH.
3. OmmcaTh mapaMeTpbl, CHHAPOM MOAYJISIPHOTO TIOMEXO03aIIUTHOTO KOJA.
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3aodanus ona camocmosamenbHo pabomi:
1. TlocTpoeHue KOHTPOJIUPYEMBIX MOIYJISIPHBIX BRIYUCIUTEIHHBIX IPOIIECCOB.
2. CuHApPOM MOJYIISIPHOTO TOMEX03aIIMTHOTO KOJA.

BriBoa: ycTHBIN onpoc, 3aliuTa MHAUBHUIYaTIbHOTO 3a/IaHuUs, BHIIIOJHEHUE 3aJaHUI ISl CAaMOCTO-
SATETHLHOU PabOThI O3BOJISIOT OIICHUTH C(HOPMHUPOBAHHOCTH CIICTYIOIINX KOMITETCHIIUH:

I1K-3 (3HaHwMsI, HABBIKY (OIIBIT JACSITEIBHOCTH)),

[1K-4 (3HaHus1, HABBIKY (OIBIT ACSITEIILHOCTH)).

Tema 4.4. BuBaJIeHTHBINH M TPUBAJEHTHBIN Ae()eKThl MOAY/JISIPHOIO KOAHPOBAHMA.
Ilepeuens 6onpocos ona ycmuoz2o onpoca:
1. ®dakropsl NOABICHHS OIIMOOK P Mepeaade JUCKPETHON HHpopMaIim
2. buBaJIeHTHBIN U TPUBAJIEHTHBIN 1€(hEeKThl MOYISIPHOTO KOAUPOBAHUS.
3. IlepeunciuTe OCHOBHBIC BUABI TOMOJIOTUN NapaJJIeTbHBIX BEIYACIUTEIBHBIX CUCTEM
4. CnyvaiiHble IPOLECCHl U UX MOJCIUPOBAHMUE.

Ilpakmuueckoe 3a0anue:
1. Beluncienue OMBAJICHTHOTO 1e()EeKTOB MOAYISPHOTO KOJUPOBAHHUS.
2. BpramcneHue TpUBAICHTHOTO 1e(DEKTOB MOAYIISIPHOTO KOJTUPOBAHHMS.
3. Peanuzanus meroaa Monte Kapio.

3aoanus ona camocmosamenvHou pabomol:
1. [Honyuuts nanusle o cranaapte MPI, koTopslil peanu3oBaH B ucnonb3yeMoi Bamu 6ubanoreke. Kakos
HoMep cTaHjapra? KakoB MakCUMalIbHBIA pa3Mep MEpechblUIaeMOro COOOIIEHUS B JaHHOM peau3aluu
MPI?
2. HanmucaTp nporpammy, peajan3yrollyro KacKaJHy CXeMY Il CYMMHUPOBAHMsI 3JIEMEHTOB MacCHBa.

BeIiBoA: ycTHBIN onpoc, 3aliyTa WHAWBUAYAIBHOTO 33laHUs, BHIIOJHEHNE 3aJaHUH 17151 CaMOCTO-
ATEIBHOUN pabOoTHI MO3BOJISIOT OIEHUTH CHOPMHUPOBAHHOCTH CIIEAYIOMINX KOMIETESHITHI:

[1K-3 (3HaHUs, HABBIKU(OMBIT AESTEILHOCTH)),

[1K-4 (3HaHUs, HaBBIKU(OIBIT JESTEIBHOCTH)).

Tema 4.5. U30bITOYHOCTH JAMHAMMKH MOAYJSPHOr0 BbIYHCJIMTEJbHOro mnpouecca. CHuH-
APOMHOE ICKOAUPOBAHHE MOAYJIAPHBIX IIOMEX03ALUTHBIX KOJT0B

Ilepeuens 6onpocos onsa ycmuoeo onpoca:
N30bITOYHOCTS AMHAMUKH MOAYJISIPHOTO BBIYUCIUTEIBHOTO MTpoliecca
CHHIpPOMHOE IEKOAMPOBAHUE MOAYIISIPHBIX TOMEXO3AIUTHBIX KOJOB
CBs13b 1apOB B BEKTOPHOM NPOCTPAHCTBE ¢ 0OHAPYKEHUEM, KOPPEKIHEH OMIMOOK.
CraHpapThl HaKHOCTH NIEPEAAYN TAHHBIX
Tunsl cucTem nepenayu TaHHBIX
AJlanTUBHBIE CUCTEMBI IIEpEaun JaHHbIX.

oakrwbdrE

IIpakmuueckoe 3a0anue:

1. BelunciieHne CUHAPOMHOTIO AEKOINPOBAHNS MOAYJISIPHBIX TIOMEXO03aIUTHBIX KOJIOB.
2. Koppexkuus ommook.

3. Peanusanus afanTUBHBIX CUCTEM IIEpPEIadyM JaHHBIX.

3aoanus ona camocmosamenvHou pabomol:
1. Onumure knaccudukanuo dOauHHA.
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2. CTaHI[apTBI HaACKHOCTU NEpCaavun JaHHBIX.

BrIBoa: yCTHBIN OMpoOC, 3alIUTa WHANBUAYAIBHOTO 33/IaHUS, BBIIOJIHEHUE 3a/IaHUN JIJIST CaMOCTO-
ATEIHLHOU paboThl MO3BOJISAIOT OLEHUTH C(POPMHUPOBAHHOCTD CIEAYIOIINX KOMIIETEHIUHI:

[1K-3 (3HaHus1, HABBIKU(OTIBIT ACSITEIHHOCTH)),

I1K-4 (3HaHwus1, HABBIKU(OIIBIT ACSITEIBHOCTH)).

Konmponvnas paboma nposooumcs 6 ude omeema, no02omoeieHHo2o 8 meyenue 1,5 uacos, Ha
08a sonpoca, u3 ciedyrueco CHUCKd 80NPOCO8:

3agaHue /151 KOHTPOJIbHOM PadoThI
Hucuunnuna 1 «Cucmemmnutit ananu3s, ynpasnenue u 00padoomka ungpopmayuu (RpOMblULIEHHOCHb)»
1. Y cTon4uBOCTh 110 JIAMyHOBY, aCHMIITOTUYECKAs, SKCIIOHEHIIMAJIBHASL YCTOMYUBOCTbD.

2. VY CcTOMYMBOCTD JIMHEWHBIX CTALIMOHAPHBIX CUCTEM.

3. Kpurepuu JIsanynosa, JIsenapa—Illunapa, I'ypsuna, Muxainosa.

4. Y CcTOMYMBOCTD JINHEWHBIX HECTALIMOHAPHBIX CUCTEM.

5. VY cTOMYMBOCTD IMHEHHBIX CUCTEM C 00paTHOM cBsI3bt0: KpuTepuil HalikBucra.

6. MeTopl CHHTE3a 0OpaTHOM CBS3H.

7. DJIEMEHTHI TEOPUHU CTAOMIIU3AIUY.

8. YnpaBnseMocTb, Ha0I01aeMOCTb, CTAOUITU3UPYEMOCTb.

9. Kanonunueckue popmsl.

10. Jluneitnas crabunuzanus. Ctabuinu3anus Mo COCTOSIHUIO, 10 BeIxoy. HabmonaTtenu coctosHusl.

11. KauecTBo npouieccoB ynpapieHus B JUHEHHBIX JUHaMUYecKuX cucreMax. [lokasarenu kauecTBa
MEePEXOIHBIX MTPOLIECCOB.

12. Merozapl OLIEHKH Ka4yecTBa.

13. Koppexkuus cucrem ynpasieHUsI.

14. VYrpasineHue 1Ipu AeUCTBUU BO3MYIICHUH.

15. Pa3nuuHble TUIIBI BO3MYILIEHU: ONlepaTOPHbIE, KOOPAUHATHBIE.

16. VM HBapuaHTHBIE CUCTEMBI.

17. Crensamue CUCTEMEL

18. Peneitnas oOpartHas cBsi3b: anreOpanyecKre U YaCTOTHBIE METO/IbI UCCIIE0BaHUS.

19. Crabunuszanus peryasiTopoM NEpeMEHHOM CTPYKTYpbI: CKaJsipHble M BEKTOPHBIE CKOJIb3SIINE
PEXUMBI.

20. VYHuBepcanbHbli perynarop (crabunuzatop Hyccbayma).

21. AOcooTHAs yCTOWYUBOCTD.

Huctunnuna 2 «Texnonozuu mamunnozo odyuenus u ananuza OAHHbIX

JluneiiHas perpeccust pyHKIIMU OJHOM epeMEeHHON

Jloructuueckas perpeccus GyHKIMU ABYX MEPEMEHHBIX

MHosxecTBeHHas KjIacCU(PUKaIUs C IPUMEHEHHEM HEHPOHHOM ceTn

OOyuenune HeHPOHHOI ceTH METOJOM 0OPAaTHOTO PACIPOCTPAHEHUS OLIMOKU

[TocTpoenue skcrepTHON CUCTEMBI JIIsl OOHApYKEHUs aHOMAalIui

Anroput™ 00paTHOTO pacrpocTpaHeHHs OMUOKH. JIOCTOMHCTBA U HEJJOCTATKH aJIrOpUTMA.
Hpyrue anroputmsl 00ydeHUs HEHPOHHBIX ceTeil. CurMounaabHas HeHPOHHAS CeTh. MeTO b
00y4YeHHSI CUTMOMIAIbHBIX HEMPOHHBIX CETEH.

8. PanmanpHas HeiipoHHas ceTh. MeToabl 00yueHUs paJualbHbIX HEHPOHHBIX CETEH.

9. OOyd4eHue Ha HEPA3MEUECHHBIX JAHHBIX U MTOUCK AaHOMAJIUN B TaHHBIX

10. Anroput™m 0OpaTHOrO paclpoCcTpaHEHHs] 00yUYeHHs] HEMPOHHBIX CeTeH.

No o~ E

Huctunimza 3 «Opzanu3zayus b1cOKORPOU3800UMENbHBIX NAPAINETbHBIX bIYUCTUMEIbHBIX NPOYEC-
co¢ na SIMD apxumexkmypax»
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O N U~ WDNE

MaxkcumanbHO BO3MOXHOE YCKOPEHHE JJIi MHOTOIIPOIIECCOPHBIX CUCTEM
Koa¢¢punment 3arpy3kn nponeccopHbIX 3JIEMEHTOB B MHOTOIIPOIIECCOPHON CHCTEME
KoadduumenTs! 3arpy3ku u 3pPeKTUBHOCTH B MHOTOIIPOIIECCOPHON CHCTEME
Koa¢ppunment yckopeHus B MHOTOIIPOIIECCOPHON CHCTEME

ITonsTHE CITOKHOCTH aJIropuTMa pCluICHUA 3a1a4n

AccuMmnToTrka Macmrada cJI0KHOCTH BBIYUCIUTEIBHON 33/1a41

Koadduuument yckopenus macmrada 3a1a4d B MHOTOIIPOLIECCOPHON CUCTEME
[TapameTpsI CBSI3U pa3psAAHON CETKU M KOMITBIOTEPHBIX ()OPMATOB TaHHBIX

Juctuiuiba 4 «Boicokonaoeichbvle MOOYIAPHbLE 6bIMUCTUMETbHDBIE CUCEMbLY

©CoNoORA~WDNE

IIpoBenenne NnpoMesKyTOUHOM aTTeCTAIUMN

YpOBHM ONMCAHUS U TUIIBI TOMOJIOTUH KOMIIBIOTEPHOUN CETH

[TocTpouTh GJIOKOBBINA MOMEXO03AIIUTHBIA KOJI C JIreOpandeCKuX MO3UITHI
[TpuBecTu nmapameTpsl, CHHAPOM OJIOKOBOTO ITOMEX03AIIUTHOTO KOJIa
Cnioco06sI TOCTpOeHUsI OJIOKOBOTO TTOMEXO03aIMTHOTO KOJIa

[IpuMeHeHne HeNPUBOIUMBIX MHOTOUJICHOB JIJIi MOAYJISIPHOTO KOAMPOBAHUS
[TocTpouTh MUKINIECKHUI TOMEXO03aNTUTHBIN KOJI C allreOpandecKuX MO3UIHMA
Onucarp napaMeTpsl, CHHIAPOM MOJYJIIPHOTO TOMEXO3AIUTHOIO KO/1a
[IpuBectu criocoObl MOCTPOEHUSI MOAYJISIPHOTO TTOMEXO03aIUTHOTO KOJIa
Onucatp napaMeTpsl MOLYJISPHOTO TOMEXO3AIIUTHOIO KOJIA.

dopmMoil TPOMEKYTOUHOH aTTeCTallui OCBOECHUS TUCLUILIIMHBI SIBJIETCS 9K3aMeH. Pe3ynbraThl
IIPOMEXKYTOUHOTO KOHTPOJISI 3HAHUI OLIEHHUBAIOTCA 110 4-0aJIbHOW IIKAJIE C OLIEHKAMU:

- KOTJIUYHO»,
- «XOpOoHIO»,

- «yJOBJIETBOPUTEIBHOY;

-KHCYIOBJICTBOPUTCIILHO)».

[Inmanupyemsle pe3yiib-
TaThl 00y4YeHUs

Orenka

Kpurepun onienuBanus

3nanus (1.3 PIT)

OT1ianyHo

OTBeTbl Ha NOCTaBJIEHHBIC BONPOCHI B OuIeTe
U3JIaraloTCsl JIOTUYHO, IIOCJIEOBAaTEIbHO M HE
TpeOyIOT JOMOJHUTENbHBIX MOsICHeHUH. J[lena-
10TC 00OCHOBaHHBIE BBIBOJIBI. JIEMOHCTPUPYIOT-
cs riyOOKHME 3HaHHUS 1O TMpeAaMeTy. ACHUpPaHT
OTBEUAET HA JIOTIOJIHUTEIIbHBIE BOIIPOCHI BEPHO.

Xopomro

OTBeThl Ha MOCTaBJIECHHBIE BOIIPOCHI M3J1aratoTcs
CUCTEMAaTU3UPOBAHO U MOCIENOBATEIbHO. Mare-
puan wusnaraercs yBepeHHO. [leMoHcTpupyercs
YMEHUE aHaJIU3MpOBAaTh MaTepuaj, OJHAKO HE
BCE€ BBIBOJIBI HOCAT apryMEHTUPOBAHHBIA U JJOKa-
3aTeJIbHBIA XapaKTep.

y,Z[OBJ'IeTBOpI/ITCJ'IBHO

JlonyckaroTcsi HapyleHus B IOCIIEI0BATEIbHO-
CTHM H3JIOKEHHA. J[eMOHCTpUPYIOTCS TIOBEpX-
HOCTHBIE 3HaHUs Bompoca. MmeroTcst 3aTpyaHe-
HUS C BBIBOJAMHU.
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HeynosierBopurenbHO

Marepuan  u3naraercs — HENMOCIEAOBATEIBHO,
cOMBYMBO, HE TPEJCTABISCT OMPEICICHHON CH-
CTEMBI 3HAHUU.

Ywmenns (1.3 PIT/)

OT1inyHO

OTBeThl Ha TOCTaBJICHHBIE BOIPOCH B Ouiere
U3JIararoTcs JIOTUYHO, TMOCIENOBATEIIbHO U HE
TpeOyIOT JOMOJHUTENIbHBIX MOsicHeHui. J[lena-
10TC 000CHOBaHHBIE BBIBOJIBI. JIeMOHCTPUPYIOT-
csi TIyOOKHME 3HAaHUS MO MpeaMeTy. ACIUpaHT
OTBEYAET HA JIOTIOJIHUTEIbHBIE BOIIPOCHI BEPHO.

Xoporio

OTBeTHI Ha MOCTABJICHHBIE BOMPOCHI U3JIAratoTCs
CUCTEMATHU3UPOBAHO M IOCJen0BaTebHO. Mate-
puan uznaraercsi yBepeHHO. JlemoHcTpupyercs
YMEHHME aHaJIM3UpOBaTh MaTepuai, OIHAKO He
BCE BBIBOJIBI HOCSIT apIr'yMEHTHUPOBAHHBIN U JJOKa-
3aTeNbHBINA XapakTep.

Y 10BIETBOPUTEIBLHO

JlonyckaroTcss HapylleHUsl B IOCJIEI0BATEIbHO-
CTH W3JIOKEHUA. J[eMOHCTpUPYIOTCS HOBEpX-
HOCTHbIE 3HaHUS Bompoca. VMmeroTcst 3aTpyaHe-
HUS C BBIBOJAMH.

HCy,Z[OBJ'IeTBOpI/ITCJ'ILHO

Marepuan  wu3naraeTcs  HEIOCJEJI0BaTEIbHO,
COMBYMBO, HE NPEJICTABIISICT ONPEIACICHHOW CH-
CTEMBI 3HAHUI.

Hasbiku (omnbIT nes-
TEIBHOCTH)
(.3 PILT)

OT1ianyao

OTBeThl Ha NOCTaBICHHBIE BOIPOCHI B Ouiere
U3J1aratoTcs JIOTUYHO, IIOCIEA0BAaTEIbHO U HE
TpeOyIOT JONOJHUTENbHBIX MOsICHEHUH. J[lena-
10TC 000CHOBaHHBIE BBIBOJIBI. JIeMOHCTPUPYIOT-
csi TIyOOKHME 3HAaHUS MO MpeaMeTy. ACHUpaHT
OTBEUAET HA JIOTIOJIHUTEIbHBIE BOIIPOCHI BEPHO.

Xopomo

OTBeThl Ha MOCTaBJIECHHBIE BOIIPOCHI M3J1aratoTcs
CUCTEMATHU3UPOBAHO M TOcjenoBaTenbHo. Mate-
puan uznaraercss yBepeHHo. JleMoHcTpupyercs
YMEHHME aHaJIU3UpOBaTh MaTepuaj, OJHAKO He
BC€ BBIBOJIbI HOCSIT apryMEHTHPOBAHHBIN U JJOKa-
3aTeIbHBIA XapakTep.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

JlonyckaroTcsi HapyleHUus: B IOCIIEN0BATEIbHO-
CTHM H3JIOKEHHA. J[eMOHCTpUPYIOTCS TIOBEpX-
HOCTHBIE 3HaHUA Bompoca. MeroTcs 3aTpyzaHe-
HUS C BBIBOJAMH.

HeynosnerBoputensHO

Marepuan wu3maraeTcs  HEIMOCJIEI0BaTEILHO,
COMBYMBO, HE TPEJICTABIISIET ONMPEJCICHHOU CH-
CTEMBI 3HAHUH.

Bonpocsl i1 NOATOTOBKH K KAHAMIATCKOMY 3K3aMeHy 10 MOIYJII0 TUCHUIIHH
l. ITo pa3neny «Cucmemmnbsiit ananu3s, ynpasnenue u oopadbomka ungpopmayuu (npomvluinien-

HOCMB))
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
217.

28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

OcHOBHBIE IOHATHS CUCTEMHOIO aHanu3a. [IpuHIMIBI yrIpaBieHUsL.

Marematruueckoe omucaHue OOBEKTOB YIPABIECHHUS: MPOCTPAHCTBO COCTOSHUMN, MepeaaTOUYHbIe
(GyHKUIUHU, CTPYKTYPHBIE CXEMBI.

OcHoBHBIE 3a/la4 TEOPUM YIPABICHUS: CTAOMIIM3alUs, CICKEHUE, TPOrpaMMHOE YIIPaBJICHUE,
ONTUMAJIBHOE YIIPABJICHUE, SKCTPEMAIIBHOE PETYJIMPOBAHUE.

Knaccudukanus cucrem ympaBieHHs. ABTOMATUYECKME M ABTOMATU3HUPOBAHHBIE CHCTEMBbI
ynpasienus (ACY) texnonornueckumu nponeccamu (TII) u nmpousBoacTBamu.

OCHOBHBIE TOAXOAbl K aHaIUM3y M CHHTE3y AaBTOMATHYECKUX M aBTOMATU3UPOBAHHBIX
YIPaBISEMBIX CUCTEM.

CTpyKTypbl CHCTEM YIPaBICHHS: PA30OMKHYTbIE CHCTEMbI, CHUCTEMbl C OOpaTHOW CBA3bIO,
KOMOMHHMPOBaHHbIE CUCTEMBI.

JluHaMuueckre M CTaTMYECKUE XapaKTEPUCTHKU CHUCTEM YIPaBJICHUS: MEPEXOJHas W BECOBas
(YHKLINU ¥ UX B3aMMOCBSI3b, YACTOTHBIE XapaKTEPUCTHKH.

TunoBple TMHAMUYECKUE 3BEHBS U UX XaPAKTEPUCTUKH.

[Tonsatue 00 YCTOHYMBOCTM CHUCTEM yIpaBlIEHUS. YCTOWYMBOCTH 1O  JIAMyHOBY,
ACUMIITOTUYECKAs1, SKCIIOHEHIIUAJIbHAS YCTOMYNBOCTb.

Y CTOMYUBOCTD JTMHEUHBIX CTALIMOHAPHBIX CUCTEM.

Kpurepuu JIsnynosa, JIsenapa—Illunapa, I'ypBuna, Muxaiinona.

Y CTOMYMBOCTD TMHEUHBIX HECTALIMOHAPHBIX CUCTEM.

Y CcTOMYMBOCTD JIMHEWHBIX CHCTEM C OOpaTHOM CBSI3bI0: KpuTepuii HaiikBucra.

Metoapl cuHTe3a 0OpaTHOM CBSA3H.

DneMEeHTBI TEOPUH CTa0MIIN3AINH.

VYnpasisieMocTb, Ha0II01aeMOCTh, CTAOUITH3UPYEMOCTb.

Kanonuueckue Gpopmsbl.

Jluneiinas crabunu3zanus. CtTabuin3alus o COCTOSTHUIO, 10 BbIX0Ay. HabmrogaTenu cocTostHusI.

KauecTBO nporeccoB ynpaBieHus B IMHEWHBIX JUHAMUYECKUX cucteMax. [lokazarenu kauectBa
IIEPEXOIHBIX ITPOLIECCOB.

MeTobl OLICHKH KauecTBa.

Koppekuus cucrem ynpapiieHusl.

VYipaBieHue pu AEUCTBUU BO3MYIICHUH.

Paznuunble TUIIBI BO3MYILIEHUH: OllepaTOpHbIE, KOOPINHATHBIE.

WNHBapuaHTHBIE CUCTEMBI.

Crnepsiiiue CUCTEMBI.

Peneiinas oOpaTHas cBsA3b: anreOpanyeckre U YacTOTHBIE METO/IbI UCCIIEOBAHMUSL.

Crabunuzanusi peryiasiTopoM MEPEMEHHOW CTPYKTYpPBI: CKaJSIpHbIE M BEKTOPHBIE CKOJIb3SIINE
PEXKUMBI.

YHuBepcanbHbI perynarop (cradbunuzarop Hyccbayma).

AGconoTHas yCTOWYUBOCTb.

['eomeTpryeckue U YaCTOTHbIE KPUTEPUH a0COTIOTHOW YCTOHYUBOCTH.

AOcoiroTHas cTabuIn3arus.

AJanTUBHBIE CHUCTEMbl CTAOWMJIM3ALMU: METOJ CKOPOCTHOTO TpaJMeHTa, METOJ ILEJeBbIX
HEPABEHCTB.

VYrpasieHue B yCIOBUSIX HEOIIPEACICHHOCTH.

AHaJIUTHYECKOE KOHCTPYUPOBAHMUE.

Nnentuduxanus TMHaAMUYECKUX CUCTEM.

OKCTpeMallbHbIE PErYIATOPBl — CAMOOIITUMU3ALIMSL.

Knaccugukanus JUCKpETHBIX CUCTEM aBTOMaTHYECKOTO yIpaBICHHUS.

Onucanne UMITYJIbCHOTO 3JIEMEHTA.

NMirynbCcHas XapakTEepUCTHKA TPUBEAECHHON HEMPEPBIBHOM YaCTH.

3aMKHYTBIE CUCTEMBI.

KoHeuHO-pa3HOCTHBIE ypaBHEHMS.

JIMCKpETHBIE CUCTEMBI.
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HuckperHoe mnpeoOpazoBanue Dypre. Z-mpeoOpazoBaHHe. peHIETYATHIX (QYHKIUH U ero
CBOMCTBA.

[lepenaTounas, mepexoaHasi ¥ BecoBasi ) yYHKIIUU UMITYIbCHON CUCTEMBI.

Knaccudukanus cuctemM ¢ HECKOJIBKUMHU UMITYJIbCHBIMU 3JIEMEHTaMH.

MHoromMepHbI€ UMITYJILCHBIE CUCTEMBI.

Onuncanre MHOTOMEPHBIX UMITYJIbCHBIX CUCTEM C TOMOIIBIO TPOCTPAHCTBA COCTOSTHUM.

Y CTONYMBOCTb AUCKPETHBIX CUCTEM.

HccnenoBanue yCTOMYMBOCTH MO MEPBOMY MPUOIMKEHHIO, MeTO (GyHKIuM JlsmyHoBa, MeTOx
CpaBHEHHUS.

Teopemsl 00 yctoriunBocTu: kpurepuit [llopa—KyHna.

CHHTE3 JUCKPETHOTO PETYJIATOPa MO COCTOSIHUIO U 10 BBIXOY, TPU HAIIMYKU BO3MYIIECHUH.

DJIEMEHTHI TEOPUU PeAIU3aUU JUHAMUYECKUX CUCTEM.

KoHcepBaTuBHbIE TUHAMUYECKHE CUCTEMBI.

OcHOBHbBIE BU/Ibl HEIMHEWHOCTEN B CUCTEMAX YIPABIICHHUS.

Mertoas! ncciae0BaHus TOBEACHUS HETMHEHHBIX CUCTEM.

ABTOKOIE0aHUSI HEJTMHEWHBIX cucTeM, oToOpaxkeHue A. I[lyankape, QyHKIMsS MOCIEAOBaHUSA,
nurarpamma Jlameppes.

Teopembl 00 ycTONUYUBOCTH MpEAEIbHBIX HUKIOB: AHIpoHOBa—BuTTa, Kenurca.

JuddepeHnmraTops! BEIX01a JTUHAMAYECKON CHCTEMBI.

['magkue HenWHEWHbIE IUHAMUYECKHE CHUCTEMbl HA IUIOCKOCTH: AaHAJINU3 YIPaBIsEMOCTH,
HAOJI0TAEMOCTH, CTAOMITHM3UPYEMOCTH U CHHTE3 OOPaTHOM CBSI3U.

VYrpaBieHue cucteMaMu ¢ MOCIEIEHCTBUEM.

Krnaccudukanus onTUMaabHBIX CHCTEM. 3a]]a9i OTITHMH3AIIHH.

ITprHumn makcumyma [loHTpsiruna.

JunaMuueckoe mporpaMMUupOBaHUE.

HrpoBoii moaxo/1 K cTabuIn3anuu.

l1-onTrMuU3aIus yrpaBieHUs.

Bubparmonnas crabuimu3anus.

NHTeiekTyanbHOE yIpaBIECHUE

[TonsiTrie MaHHBIX, CUCTEMBI JaHHBIX. OOBEKTHI JAHHBIX.

ATpuOyTHl 00BEKTOB. 3HAUEHUS JAHHBIX.

Wnentudukatopsl 00beKTa JAHHBIX, KIIOYEBBIC DIIEMEHTHI JaHHBIX.

[TonsTne 3anucu qaHHbIX. Daiibl TaHHBIX.

ba3sl 1aHHBIX.

TpebGoBanusi, mpeabsIBIsieMble K 0a3aM TaHHBIX.

Pacnipenenennbie 0a3bl JaHHBIX.

Mojenu TaHHBIX.

PensiunonHas Moaenb 1aHHbIX.

CereBas MOJIETb IAHHBIX.

Hepapxuueckast MOJIEIb JaHHBIX.

B3aumocss3u Mex1y 00beKTaMH U aTpUOyTaMu.

CucreMsl ynpapieHus: 6a3amMu TaHHBIX.

OcobeHHOCTH yIpaBJeHUs paclpenelieHHBIMU 0a3aMHU JIaHHBIX M CHCTEMBI YIIpaBICHUS
pacnpeeneHHBIMA 0a3aMu JaHHBIX.

CranmapTel Ha 0OMEH JaHHBIMH MEXy mojcucteMamu ACY.

[TpoexTupoBanue 6a3 JaHHBIX.

JKu3zHeHHbIN MK 0a36l JaHHBIX.

KoHuenryanbHas MO/€Nb.

Jlornueckas MOI€enb.

CroBapu JaHHBIX, UX Ha3HAUYE€HHE, UHTETPUPOBAHHBIE U HE3aBUCUMBIE CIIOBAPH JIaHHBIX.

SI3bIKM, UCTIONB3YyeMbIE B 0a3ax JaHHBIX. SI3BIKM ONMHMCAHUS JAHHBIX. SI3BIKM MaHUTTYJIUPOBAHUS
JTAHHBIMHU.

YpoBHU aOCTpaKIUK ISl ONTMCAHUS IAHHBIX.

38



90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.

102.
103.
104.
105.
106.
107.
108.
100.
110.

111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.

128.
129.
130.
131.
132.
133.
134.
135.
136.
137.

138.

Opranuzanus nporpamMmmuoro obecrnieyenus ACY.

TexHonoruu CTpyKTypHOTO U 00bEKTUBHO-OPUEHTUPOBAHHOTO MPOTPaMMHUPOBAHHUSI.

KoncTpyrnpoBanue aOCTpaKTHBIX THIIOB JAHHBIX.

I/IHKaHCYJ'IHI_II/IH JaHHBIX U METOAO0B UX O6pa6OTKI/I B KJIacCcax OOBEKTOB.

Hepapxus knacco. bazoBble ¥ IPOU3BOIHBIE KIIACCHI.
[TpocTtoe 1 MHOXECTBEHHOE HacleI0BaHHE.

[Teperpy3ka METO10B ¥ ornepanuii 00pabOTKU JaHHBIX B KJIaccax 00BEKTOB.

AOGCTpaKTHBIE KJIacChI.

[Tonmumopduas 06paboTKa JaAHHBIX.

Bupryanbpabie HHTEp(DEHUCHI.

[TapameTpu3anus TUNIOB JaHHBIX B KJ1accax M (PyHKIUAX.

TuroBkle CTPYKTYPbI OIIMCAHHA a6CTpaKTHBIX JaHHBIX (MaCCI/IB, CTCK, O4YCpCab, ABOUYHOC

JIEPEBO).

[TporpaMmmMupoBaHre MaTEMaTHUECKUX CTPYKTYpP (MATPHUIbI U KOHEUHBIE rpadbl).

MeTtobl IpOorpaMMHON 00PaOOTKHU TaHHBIX.

Utepanus u pekypcus.

CopTupoBKa U TIOUCK.

KpuntoobpaboTka u cxatue JaHHbBIX.

[Tepeunciienne u yrnopsiouMBaHue KOMOMHATOPHBIX 00BEKTOB.

Bron-BeiBoA nanHbIX. OOpaboTKa ¢aiios.

TexHONIOrHH TPOTPAMMHUPOBAHHUS.

MeToauueckie W HMHCTPYMEHTAIbHBIE CPEACTBA Pa3pabOTKH
obecnieuenust ACY.

Komnumsinyst u peiakTupoBaHUE CBA3EH.

Bepudukanus u oTiaaka mporpamMmel.

ABTOMaTH3aIUs Pa3pabOTKHU MPOTrPAMMHBIX IPOEKTOB.

[TporpaMMHast JOKyMEHTAITHSI.

Bupl 1 KOMIIOHEHTHI MPOTPAMMHOTO 00ECIICUECHHUS.

OrnepaninOHHBIE CUCTEMBI.

TpanciaTopel

[TpukamHOE MPOrpaMMHOE OOeCIICUeHUE

[TocTaHoBKa 3a/1a4 PUHATHUS PELICHHIA.

MOAYJIBHOI'O IIPOrpaMMHOI0

Knaccudukanus 3agad NpuHATHS pelIeHUH. JTanbl pelleHus 3a1au.

OKCHEepTHBIE TPOLELYPHI.

3agaun OLlEeHUBAHUS.

ANTOPUTM SKCIIEPTU3BI.

MeTto/1bl TOTY4EeHHUS SKCTIEPTHON MH(OpMaIUK.

[IIkanbel U3MEPEHUH, METOABI SKCIIEPTHBIX U3MEPEHUM.
Meroas! onpoca SKCIEePTOB, XAPAKTEPUCTUKHU IKCIIEPTOB.

Metoapl 06pa6OTKI/I 3KCH€pTHOI>i HH(I)OpMElI.[PIH, OIICHKa KOMIICTCHTHOCTU 3KCICPTOB, OLICHKA

COTJIACOBAHHOCTH MHEHUH DKCIIEPTOB.
Metonbl popMHUPOBaHUS UCXOIHOTO MHOXKECTBA aJIbTEPHATHUB.
Mopdonoruueckuii ananus.
MeTo1b1 MHOTOKpUTEPHUATIBHON OLIEHKH AJIbTEPHATHUB.
MHokecTBa KOMIIPOMHUCCOB M COIJIACHS, IIOCTPOCHUE MHOKECTB.
DyHKIHUA [TOJIE3HOCTH.
AKcHoMaTHYECKHE METO/IbI MHOFOKpI/ITepI/IaJ'H)HOI\/'I OIICHKU.
[Tpsimble METOBI MHOTOKPUTEPUAIBHON OLIEHKH aJIbTEPHATHUB.
MeTo1b1 HOpMaIu3aluu KPUTEPHEB.
XapakTepUCTUKH IPUOPUTETA KPUTEPUEB.

[Toctynupyemble MPUHLMIIBI ONTHUMAJIBHOCTH (PaBHOMEPHOCTH, CIIpaBEeAJIUBOI

TJIABHOTO KPUTEPHsL, TEKCUKOTpadhUIECKUA).
MeTo/p! annmpokcuManuu GyHKIUU TOJIE3HOCTH.

YCTYIIKH,

39



139.
140.
141.
142.
143.
144.
145.
146.

147.
148.
149.
150.
151.
152.
153.
154.

155.

HOXINORAWNE —

e
.

13.
14.
15.
16.

17.
18.
19.

IEESI N .

JepeBps perieHui.

MeToabl KOMIIEHCALIUH.

Metoapl MOPOroB HECPABHUMOCTH.

J{nanoroBeie METObI IPUHATHS PELICHUI.

IIpuHsTHE PELICHNI B YCIOBUSAX HEONPEAEICHHOCTH.

CrarucTuyeckue MO IPUHATHS PEILICHUMN.

MeToap! r106aabHOT0 KPUTEPHUS.

Kpurepun baiieca—Jlannaca, I'epmeiiepa, bepnymmi—IJlammaca, makcumuHHBI (Banpaa),
MUHHUMaKcHOTO pucka Casumxka, ['ypBuna, Xomkeca—Ilemana u jap.

HeueTtkne MHOXkecTBa. OCHOBHBIE ONPEJCIICHHS U ONepaliy HaJl HEUETKUMU MHOKECTBAMHU.

Heuerkoe MmogenupoBaHue.

3ajaun MaTeMaTUYECKOro MPOrpaMMHUPOBAHUS NP HEYETKUX UCXOJHBIX YCIOBUSAX.

Heuerkune oTHOLIEHHUS, ONIEpALIMY HAJl OTHOIIEHUSMH, CBOMCTBA OTHOLLICHHIA.

[IpunsiTHE peleHnii Npyu HEYETKOM OTHOLIEHUH MIPEANOYTEHUN HA MHOKECTBE AJIbTEPHATHUB.

[IpunsiTue peneHuit npyu HEeCKOIBKUX OTHOIICHUSX MPEANOYTEHUS.

CBOIICTBA CIIOKHBIX CHCTEM.

OCHOBHBIE TPHUHIUIIBI CUCTEMHOTO MOJX0JIa K OIEHKE COCTOSHUS U YIPABJICHHUIO CIOKHBIMHU
CHUCTEMaMU.
CnaboCTpyKTypUpPOBAHHBIE 3a/1a4 YIIPABIICHHUS, METOBI M CHCTEMBI IPUHATHS YIIPABICHYCCKUX
pelIeHu

ITo pasneny «Texnonozuu mamunnozo o0yuenus u aHanu3a OAGHHHIX)»
JIunennas perpeccus
Jloructuueckas perpeccus
buonornueckuii 1 HICKyCCTBEHHBIN HEMPOH.
OcHOBHbIE QYHKLIUU aKTUBALIUU HEHPOHOB.
CtpyKTypa HEUPOHHOM CETH.
IIpenmymecTBa HepOHHBIX ceTei. ConocTaBiieHue TpaAULIMOHHBIX OBM 1 HEMPOKOMIIBIOTEPOB.
Knaccudukanunuy HelipoHHBIX ceTel, 001acTh IPUMEHEHUS U peliaeMble 3aauu.
OCHOBHBIE HANPaBJICHNS PA3BUTHS HEHPOKOMIIBIOTHHTA.
[Tepcentpon Pozenbiara. [TpoGiaema UCKITIOUAOIIETO «HITH».
MHOroCI0iHBIN NEPCENTPOH.
[IpencraBnenue OyneBbIX PyHKINN IPU TOMOLIH NEPLENTPOHA.
[Ipeononenue orpaHuYeHNs JTUHEHHON pa3IeIMMOCTH U PelieHre Mpo0IeMbl HCKIFOYAIOLIETO
«JIN».
OcHOBHbIE MOHATHS 00yueHHs] HEHPOHHBIX CeTeH.
I'paguieHTHBIE ANTOPUTMBI O0yUEHHUSI HEMPOHHBIX CETEH.
Anroput™ 00paTHOTO pacpoCTpaHeHUs OIIMOKU. JIOCTOMHCTBA M HEAOCTATKU AJITOPUTMA.
Jlpyrue anropuTMel 00y4eHHsI HEHPOHHBIX ceTeil. CurmonianbHasi HEWpOHHas ceTh. MeTo bl
00y4eHHs CUTMOMJIAJIbHBIX HEUPOHHBIX CETEH.
PanuanbHas HelipoHHas ceTb. MeTo bl 00yueHus painaibHbIX HEUPOHHBIX CETEH.
OOyueHne Ha Hepa3MEUEHHBIX JaHHBIX M MTOMCK aHOMAJIMH B JAHHBIX
AnroputM oOpaTHOIO pacrpocTpaHEHUs! 00yUeHHs] HEUPOHHBIX CeTell.

Ilo pazneny «Opzanuszayus 6blcOKONPOU3800UMENbHBIX NAPANIEALHBIX 6bIYUCIUMETbHBIX
npoueccoé na SIMD apxumexmypax»

[TpuHIMIIBI TOCTPOEHUS, OJIOKH U Y3JIbI KITACCUYECKUX BBIYMCIUTENBHBIX CUCTEM
Knaccugukanuy BoIYUCIUTENBHBIX CHCTEM

Pemaromee nmose, kaHaJibHasi, IIWHHASL APXUTEKTYPA BBIYUCIUTENBHBIX CUCTEM
Cy1iecTBEHHbIE apXUTEKTYPHBIE IPU3HAKK MOIYJISIPHBIX BBIYMCIUTEIBHBIX CUCTEM
CewmelicTBa MOJIYJIIPHBIX KOMIIBIOTEPOB, IPUHILIUIIBI MAaCIITAOMPOBAHUS APXUTEKTYPbI
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[TpuHIUIBI ONTUCAHUS, PEKUMBI PAOOTHI BEIUUCIUTEIBHBIX CUCTEM, TPAHCIBIOTEPHI
TunoBble CTPYKTYpPBI JaHHBIX KOMIIBIOTEpA

Hepapxus cBsi3eil OJIOKOB IO YIPABJICHUIO U JAHHBIM B BHIYMCIUTEIILHON CHCTEME
[Tonynorapudmuueckas cuctemMa NpeCcTaBICHUs KOMIIbIOTEPHBIX JAHHBIX
KonBeepHbIe CTPYKTYpBI B MOJIYJISIPHBIX CUCTEMaXx, IIyOWHA MEePEKPHITUS
[TpoGnembl cuHXpOHU3aLUH, ceMapOopbl, KOMMYHUKALMOHHAS CPe/la CUCTEMbI
Buas! napajuienusMa B BBIYUCIUTENBHBIX CUCTEMAX

PacnapayuienuBanue Mo ynpasicHHUIO B BBIYUCIUTEIBHON CUCTEME
PacnapanenuBanue 1o JaHHBIM B BBIYUCIUTEILHON CUCTEME
PacnapayuienuBanue o NOTOKaM 3aJaHUM B BBIYUCIIUTEILHOW CUCTEME
CoBpeMeHHbIE TEHICHIIMHU U IPUHIUIIBI CO3/1aHNs KBAHTOBBIX BHIYUCIUTENEH
[TamsATh HA aCCOLIMATUBHBIX MPUHIUIIAX

BriBoa cootHomenus ['ycraBcona — bapceuca st MHOTOIPOLIECCOPHBIX CUCTEM
Koadduuunent yckopenus macmrada 3a1a4d B MHOIOIIPOLIECCOPHOM cHUCTEME
Oco0eHHOCTH KJIACTEPHBIX apXUTEKTYP BBIUMCIUTEIbHBIX CUCTEM

Ilo pa3neny «Boicokonaodercnovie MOOYIAPHDIE BbIUUCTUMETbHBIE CUCEMbLY)

[Toroxu ommOOK B KaHANAX Mepeaadyn KOMIBIOTEPHOH HH(pOopMaIin

@DakTOopbI NOSABIECHUS OUIMOOK MPH Nepeaue TMCKPETHOW HHpOopMaLuu
CrangapThl HaIe)KHOCTH NEpeaayvy JaHHbIX

Tunsl cucTem nepenayu JaHHBIX

AJlanTUBHBIE CUCTEMBI IEpeaun JAHHbBIX

MeTo bl MOBBIIEHUS HAIEKHOCTH B PA3JINYHBIX CUCTEMAX NE€peladu JaHHBIX
IIpyHIUITBI TOMEXOYCTOMYUBOTIO KOJUPOBAHUS

OcHOBHBIE COOTHOLIEHMS, XapaKTEPU3YIOIIHNE TIOMEX0YCTOMUYNBOCTh KaHaIa
OCHOBHBIE THITBI KAHAJIOB TIepeIadll KOMIBIOTEPHOU HHPOPMALIUU

Mozenu ommboK B KaHaax rnepeiaud KOMIbIOTEPHON HH(OpMaIu

Bec u meTpruka XsoMMUHTa U MOIYJISIPHASI METPHKA

CBoiicTBa MOJYJISIPHOTO PACCTOSIHUSA AJIs1 OOHAPYXKEHUS OIIMOOK AUCKPETHOTO KaHaia
KoznoBoe paccTosiHue 1 KoM4yecTBa OOHAPYKEHHBIX U KOPPEKTUPYEMBIX OIIMOOK
CkopocTb nepeauu 1 n30bITOYHOCTh KOJIOBBIX KOHCTPYKLIUH

CMBICIT U COOTHOLIEHUS JIJIsl KOJ10BOM rpanHulibl [ImoTkuHa

IIpyuHIUIIBI CUCTEMATU3aLMA U OCHOBHBIE KJIACCHI IOMEXOYCTOMUUBBIX KOJOB
bi10KOBBIN KOJ, MOITHOCTh M JIPyrHe napameTpsl Koja

CBsI3b IAPOB B BEKTOPHOM IIPOCTPAHCTBE C OOHAPYKEHUEM, KOPPEKIIUEH OINOOK.

MeTtoanyeckue MaTepHabl, ONpeaesoNe NpoueIypbl OLeHNBAHUS Pe3yJIbTATOB 00y4eHHs, Xa-

PAKTEPUIYIOIIUX ITAIIbI (l)OpMHpOBaHI/Iﬂ KOMIeTeHIMii

JTan: npoBeJeHNe TEKYIero KOHTPOJIS YCIeBaeMOCTH 10 MOIYJII0 TUCUMILIUH

Mertoauueckue PECKOMCHAANH 110 MPOBCACHUIO OCHOBHBIX BUIOB y‘{e6HBIX 3aHATUH

[Ipu M3ydeHnr MUCHIUTIIUHBI UCTIOJIB3YIOTCS CIEAYIOIINEe OCHOBHBIE METOIBI M CpeIcTBa o0yde-

HUS, HAIlpaBJICHHbIC HA MOBBIIIEHWE KayeCTBA MOJArOTOBKHM ACHUPAHTOB IyTEM PAa3BUTHUS Yy aclUPAHTOB
TBOPYECKHUX CIIOCOOHOCTEN M CaMOCTOATENbHOCTH:

- KontekctHOE 06yquI/Ie — MOTHUBalUs aCIUPAHTOB K YCBOCHHIO 3HAHUI IMIYTEM BBIABJICHUS CBSI-

3en MCXKAY KOHKPECTHBIMH 3HAHUAMU U €T0 IPUMEHCHUECM.
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- [IpoGemMHOe 0OyueHHe — CTUMYJIMPOBAHUE ACTIMPAHTOB K CAMOCTOSITEIILHOMY MPHOOPETEHUIO
3HAHUN, HEOOXOJUMBIX JIJIsl pEHICHHsI KOHKPETHOM MPOOIeMBI.

- OOyueHHe Ha OCHOBE OIIbITa — aKTUBU3ALMsI [T03HABATEILHOMN JEATEIIbHOCTH aCIMpPaHTa 3a CUET
accolMaluu U COOCTBEHHOT'O OIbITa C IPEIMETOM U3YUECHHUS.

- WnpuBunyansHoe oOyueHHE — BBICTpaMBaHWE acCIUpPaHTaAaMH COOCTBEHHOH 00pa3oBaTeNbHOM
TPAeKTOPUU Ha OCHOBE (POPMHUPOBAHUS UHIMBUyaTbHOM IPOTrPAMMBI C YI€TOM UHTEPECOB aCIIUPAHTOB.

- MexaucuumimHapHoe o0y4eHue — UCIOIb30BaHUE 3HAHWHA M3 Pa3sHBIX 00JIACTeH, WX TPYIIIH-
POBKa M KOHIIEHTPAIMsI B KOHTEKCTE PeIacMoi 3a/1auH.

Jlexyuu SIBISIFOTCSL OJHUM M3 OCHOBHBIX METOJI0OB OOYUYEHUS 10 JUCLUIUIMHAM, HAllpaBJIEHHBIM Ha
MOATOTOBKY K KaHJUAATCKOMY 9K3aMEeHY, KOTOpbIE JOJDKHBI pellaTh CIeAYIOLUe 3a1a4u:

- U3JI0)KUTh OCHOBHOM MaTepuall IporpaMMsl Kypca;

- pa3BUTH y aCMHUPAHTOB MOTPEOHOCTh K CAMOCTOATEIbHOM paboTe Hall yUeOHUKOM U HAYYHOH JIH-
TepaTypou.

['maBHOM 3amayeil Kax0W JEKIMH SBJISETCS PACKPHITUE CYUTHOCTH TEMbl M aHAIN3 €€ OCHOBHBIX
ITOJIOKEHUH.

CogneprkaHue JIEKIME omnpeaensercs padodeld mporpammoi kypca. KpaiiHe jkenaTesbHO, 4TOOBI
KaKJ1asi JIEKIMSI OXBaThIBaJla U MCYEPIIbIBAJIa ONPEEICHHYIO0 TEMY Kypca U IpecTaBiisia co0oil ioruye-
CKH BIIOJIHE 3aKOHUEHHYIO paboty. Jlyuiie cokpaTuTh TeMy, HO HE JOIYCKaTh MepephiBa €€ Ha TAKOM Me-
CT€, KOI'/la OCHOBHAs UJ€sl €lIe MOJTHOCThIO HE PaCKpHITa.

[TpuBneyenue rpadpuyecKoro U TaOJIMYHOTO MaTepHala Ha JIEKIIMHA TO3BOIUT Oojiee 00BEMHO H3-
JIO)KUTh MaTepual.

Llenbto npakmuueckux 3aHamutl SBISETCS:

- 3aKpeIUIEHUE TEOPETUUECKOT0 MaTepuaia, pacCCMOTPEHHOT0 aCIUPaHTAMH CaMOCTOSITENIbHO;

- TMpOBEpKa YPOBHS IMOHUMAHUS aCUPAHTAMU BOIMPOCOB, PACCMOTPEHHBIX CAMOCTOSITENILHO TIO
y4eOHOI TuTepaType, CTeNeHH U Ka4eCTBa YCBOCHHUSI MaTepraja aCuupaHTaMu;

— BOCIOJIHEHUE MPOOEJIOB B MPONHJICHHONW TEOPETUYECKOW YacTH Kypca U OKa3aHHE MOMOINHU B
€ro YCBOCHHH.

B nauane ouepenHoro 3aHsaTHs HE0OX0IUMO CHOPMYIUPOBATH II€Jb, MOCTABUTH 3aJa4yd. ACHH-
PaHTBI BBIIOJIHSIOT 3aJIaHUs, a PE0/1aBaTeIb KOHTPOIUPYET X0/ UX BBITOJIHEHUS IIyTEM YCTHOI'O OIpPO-
ca, OLIeHKHU pedepaToB, MPOBEPKH TECTOB, IPOBEPKU NMPAKTHUECKUX 3aJJaHUH.

MeTtoanyeckue peKOMEHAALNH 10 OPTaHU3alU CAMOCTOATEIBHOM Pad0ThI ACIHPAHTOB

L]envio caMoCTOSTENEHOM pabOTHl acIUPAHTOB SBIsiETCS (POPMUPOBAHHE CIOCOOHOCTEH K camo-
CTOSITEJIBHOMY TO3HAHUIO U 00YUYEHHUI0, TIOUCKY JIUTEPATYPHI, 00001IeHNI0, 0(OPMIICHUIO U TIPEICTaBIIE-
HUIO TIONIYYEHHBIX PE3yJbTaTOB, MX KPUTHUYECKOMY aHAJIHM3y MOMCKY HOBBIX HEOPAMHAPHBIX PEIICHHIA,
apryMEHTHPOBAHHOMY OTCTaMBAHUIO CBOWX MPEUIOKCHHI, YMEHUN MOATOTOBKHU BBICTYIUICHUW W Beje-
HUS JUCKYCCHM.

MeTtomudeckue peKOMEHIAUK TTPU3BAHbI TOMOYb ACIIUPAHTAM OPTraHU30BaTh CAMOCTOSTEIBHYIO
paboTy Ipu U3y4eHUHU Kypca: ¢ MaTepuaiaMu JEeKIUH, MPaKTHYeCKUX U CEMHUHAPCKUX 3aHSATHI, auTepa-
TYPHI 110 OOIIMM U CHIEITUATEHBIM BOIIPOCAM TEXHHUYECKUX HAYK.

3agauamu CPC sBasgioTcs:

- CHCTEMAaTH3alldsg W 3aKpeIICHUE TOTYYCHHBIX TEOPETUYSCKUX 3HAHUH M TPAKTHYECKUX
YMEHUH;

- yriyOJieHUE U PacIIiPeHUE TEOPETUICCKIX 3HAHU;

- ¢opmMupoBaHWe yMEHUUW  HUCIOIB30BaTh  HOPMATHBHYIO,  IPABOBYIO,  CIPABOYHYIO
JOKYMEHTAITUIO U CIICIIHATIBHYIO JTUTEPATypPy;

- pa3BUTHE T[IO3HABATEIbHBIX CIOCOOHOCTEW ¥ AaKTUBHOCTU: TBOPUYECKOH WHUIIMATHBBI,
CaMOCTOSITEITbHOCTH, OTBETCTBEHHOCTH W OPTaHM30BAHHOCTH;

- (QopMuUpOBaHHE CaMOCTOATEIHHOCTHM  MBIIUIEHUS, CIOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHUIO U CaMOpeaTN3alliu;

— Ppa3BHUTHE HUCCIEIOBATEIbCKUX YMEHUN;
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- HCIOJB30BaHUE MaTepHaja, COOPaHHOTO U MOJYYEHHOTO B XO/I€ CAMOCTOSTENIbHBIX 3aHATHIA Ha
CEMUHapax, Ha MPAaKTHYECKUX M JabopaTopHbIX 3aHATHAX, pu Harmucannu HKP, nns s¢dexTuBHOM
IIOITOTOBKU K UTOTOBBIM 3au€TaM U SK3aMEHaM.

AynuropHas caMOCTOsATeIbHas padoTa Mo TUCHUIUIMHE BBITOJIHACTCS Ha Y4eOHBIX 3aHATHIX MO
HENOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIABATEINSI U 10 €T0 3a/1aHUIO.

BueaynuropHas camocTosiTesibHas paboTa BBIIOJHSAETCS aCIHPAHTOM IO 33/IaHUIO MPernoaBaTe-
7151, HO 0€3 ero HEeMmoCPEACTBEHHOTO YYaCTHS.

OCHOBHBIMHU BHJIaMU CaMOCTOSATEIBHONW pabOThI acupaHTa 0e3 yJacThs IpernoaaBaress sBIISIOT-
csl:

- (QopMupoBaHHE U YCBOCHHE COJACpX aHHUS KOHCIEKTa JIeKIUH Ha 0a3e peKOMEeHIOBaHHOM
JIEKTOPOM y4eOHOU TUTEepaTyphl, BKIOYas HHPOPMAIMOHHBIE 00pa30BaTEIIbHBIE PECYPCHI (AIEKTPOHHBIC
Y4eOHHKH, DJICKTPOHHBIE OMOIUOTEKHU U Jp.);

- MOJATOTOBKA K CEMUHapam, ux 0pOpMIICHHE;

— COCTaBJICHHME aHHOTHUPOBAHHOI'O CIIMCKA CTAaTe€ld M3 COOTBETCTBYIOLIMX JKYPHAJIOB IO TeMaMm
3aHATHI;

— BBIIOJIHEHHUE JOMAIHUX 33JaHUM B BUJE PELICHHS OTACNIBbHBIX 3aJa4, MPOBEICHUS TUIIOBBIX
pacyeToB ¥ WHAMBHUIYATHHBIX PA0OT MO OTACIBHBIM pa3zesiaM COAepKaHMsl TUCIHUIUIMH U T. 1.

CamocTtosTenbHas paboTa acClMPAHTOB OCYLIECTBIISIETCS B CIEIYIOMINX (hopmax:

- IOATOTOBKA K CEMUHAPCKUM 3aHATUSM,

- U3y4YEHHE JIOMOJHUTEIBHONU JIMTEpPaTypbl U MOJATOTOBKAa OTBETOB HA BONPOCHI JJIsi CaMOCTOS-
TEJIbHOTO U3Y4YEHUS,

- IOArOTOBKA K TECTUPOBAHMUIO,

- HarMcaHue pedepara.

1) Iloocomoska Kk ceMuHapcKum u nPaKmu4eckum 3aHamusm.

[Tpy moArOTOBKE K CEMHHAPCKUM 3aHATHSAM acHHpaHTaM HEOOXOAMMO OPHEHTHPOBATHCS HA BO-
MIPOCHI, BBIHECEHHBIE HAa 00CyxAeHHe. Ha ceMHUHApCKUX 3aHATHUSIX MPOBOISTCS OMPOCHI, TECTUPOBAHUE,
pa3d0p KOHKPETHBIX CUTYyaIli, C aKTUBHBIM O0OCYKJIEHHEM BOTIPOCOB, B TOM YHCJIE 110 TPYIIaM, C IEIbI0
3¢ (HeKTUBHOTO YCBOGHHUSI MaTepuaia B paMKax MPEeASIOKEHHON TeMbl, BHIPAOOTKH YMEHUN M HAaBBHIKOB B
npoeCCHOHATLHON JESATENbHOCTH, a TAKKE B 00JIaCTH BEICHUS TIEPErOBOPOB, AMCKYCCHIA, 0OMEHa MH-
¢dopmanueit, rpaMOTHOIN MOCTaHOBKHU 3ajay, (GOPMYJIHPOBaHUS MpoOiIeM, 000CHOBAaHHBIX MPEIOKEHHUH
10 UX PEUICHUIO U apIryMEHTHPOBAHHBIX BBIBOJIOB.

2) H3yuenue 0CHOBHOU U OONOTHUMENLHOU TUMEPAMYPbl NPU NOO2OMOBKE K CEMUHAPCKUM U
NPAKMUYECKUM 3AHAMUAM.

B nensx 3¢ ¢GeKTHBHOrO U MOJIHOLEHHOTO MPOBEAECHUS TAKUX MEPONPUATHIA aCIMPaHThI JOKHBI
THIATEJILHO MOJATOTOBUTHCS K BOIPOCAM CEMHHAPCKOTO 3aHATHs. OCOOEHHO MOOIIPSETCS U MOJI0KHUTEIb-
HO OILIGHUBAETCS, €CIM aCHUPAHT CaMOCTOSITEIbHO OpPraHu3yeT MOMCK HeoOXOoAUMOoil nH(popMalMu C Uc-
MI0JIb30BAHUEM TEepUOANYECKUX M3/aHui, nHpopManmoHHsix pecypcoB cetu MHTEPHET u 6a3 nanHbIx
CHELMAJIBHBIX IPOIPAMMHBIX IPOJYKTOB.

CamocTosTenbHas padoTa acCMPaHTOB JIOJKHA ONMUpPaThCsl Ha c(hOPMUPOBAHHBIE HABBIKK U yMe-
HUS, TPUOOPETEHHBIE BO BpeMsl MPOXOXKACHUS JPYTruX KypcoB. COCTaBISAIOIINM KOMIIOHEHTOM €ro pado-
ThI JIOJKHO CTaTh TBOPYECTBO. B CBSA3M ¢ 3TUM peKoMeHTyeTcs:

1. HaumHaTte MOJATOTOBKY K 3aHATHIO CO 3HAKOMCTBA C OINYOJIMKOBAaHHBIMH 3aKOHOAATENBHO-
[IPaBOBBIMU JIOKYMEHTaMH.

2. ObpaTtuTe BHUMaHKUE Ha CTPYKTYPY, KOMIO3UIIMIO, S3bIK JOKYMEHTA, BPEMsI U HCTOPHIO €ro I0-
SIBJICHUS.

3. Onpenennure OCHOBHBIE UJEH, IPUHIIUIIBI, TE3UCHI, 3AJI0)KEHHBIE B IOKYMEHT.

4. BprsicHUTE, KaKOM CIOXKET, YacTh M3y4aeMoH MpoOJeMbl MO3BOJSET OCBETHTh MPOAaHAIU3UPO-
BaHHBII UCTOYHUK.

5. [IpoBenute paboTy ¢ HE3HAKOMBIMU SKOHOMHYECKUMU TEPMUHAMH U MOHSITUSIMH, JUJIsl YETO HC-
IIOJIB3YMTE CII0OBapy TEPMHUHOB, SHIIMKJIONEAUUECKUE CIIOBAPH, CIIOBAPU NMHOCTPAHHBIX CJIOB U JIp.

3areM HEOOX0AMMO 03HAKOMUTHCS ¢ Oubmuorpadueil TeMbl U BOIpoca, BbIOpaTh AOCTyIHbIE Bam
U3JIaHUs U3 CIIUCKA OCHOBHOM JIMTEpPATyphl, CIIELIUAIBLHON JIUTEPATyphbl, PEKOMEHI0BAHHON K JIEKLUAM U
ceMuHapaM. PexoMeH10BaHHbIE CIUCKU MOTYT OBITH JOIMOJIHEHBI.
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Hcnons3yiiTe crpaBoYHyrO JTeparypy. 1IOMCK MOXHO IPOJOJDKUTH, U3Y4YUB IIPUMEUYaHUSA U
CHOCKH B YK€ umeromuxcs y Bac B pykax MoHorpadusix, cTaTbsx.

Paboras ¢ nureparypoii o TeMe ceMUHapa, AeJaiTe BBIIMCKH TEKCTa, COAEPKALIET0 XapaKTepu-
CTUKY MJIM KOMMEHTapuil yxe 3Hakomoro Bam ncrounuka. Ilocie yero BepHuTeCh K TEKCTY JOKYMEHTa
(>KenmaTeNnbHO MOJIHOMY, 0€3 KYIIOp) M MPOBEIUTE €ro aHAJIU3 yXKe B KOHTEKCTE M3ydEHHOU HCClIenoBa-
TEeJIbCKOM JINTEpaTyphl.

BosHukaromnye Ha KaXI0M 3Tare paOoThl MBICIHU CIELYyeT 3alUChIBaTh. AHAIN3 JIOKYMEHTa Clle-
AyeT cenaTh COCTaBHOW YacThlO MPOpabOTKH BOMPOCOB CEMUHApAa U BBICTYIJICHUs aclMpaHTa Ha 3aHs-
tuu. Ob11ee 3HaHNe MPoOIeMbl, 00CYXKTaeMOl Ha CEMHUHAPCKOM 3aHSTHH, JOJDKHO COYETAThCS € TIy0o-
KHUM 3HAaHHEM UCTOYHUKOB.

CrnenyeT cocTaBUTh CIIOKHBIHM IJIaH, CXEMY OTBETA Ha KaXKAbl BONPOC IJJaHA CEMUHAPCKOTO 3a-
HATHSL.

[TpoBepuTh ce0s1 MOKHO, BBIIIOJHUB TECTBHI.

PexoMenganuy mo oeHUBAHUIO YCTHOI'0 o1mpoca

OueHku «ammecmogany 3acily>kuBaeT 00y4aroIuics, IpU YCTHOM OTBETE KOTOPOTO:
— COJIEp)KaHUE PACKPBIBACT TEMY 3aJlaHUs;

- MaTepuaj U3JI0XKEH JIOTHYECKH T10CIIE10BATENIBHO;

- yOeIuTeNbHO T0Ka3aHa MPaKTU4eCcKasi 3HAUUMOCTb.

OI_IeHKa «(He ammecmoean), BBICTABIISACTCA o6yqa}0meMyc;1, 06Hapy>KI/IBIHeMy HpO6CJIbI B 3Ha-
HHUAX OCHOBHOI'O ITPOrpaMMHOI'0 MaTcpuralia mo TeMe orpoca.

MeTtoauyeckue peKoOMeH/ Al 110 HAMCAHNIO pedepaTa

Pedepar — dpopma nucbMeHHON PabOThI, KOTOPYIO PEKOMEHYETCsl MCIIOJIb30BaTh aCHUpPAHTaM B
xoje 3aHATuil. OH npencTaBisieT co00il KpaTKoe M3JI0KEHUE COJIEP)KaHUsl HaAyYHBIX TPYJOB, Y4eOHOH U
CIPaBOYHOM JIUTEpaTyphl IO OIpeesieHHON HayuHoi TeMe. O0beM pedeparta, Kak MPpaBUIIO, COCTABISET
18-20 crpanuI KoMIbIOTEpHOTO TekcTa. [loaroroBka pedepara moapa3yMeBaeT CaMOCTOSITEILHOE H3Y-
YeHHE acMPAHTOM OIPEIEICHHOr0 KOJINYECTBA UICTOYHUKOB (TIEPBOMCTOYHUKOB, HAYYHBIX MOHOTpaduii
U cTaTed u T.I.) MO ONpeAeTIeHHOI TeMe, He paccMaTpUBaeMOl MOAPOOHO Ha JIEKIIMHU, CUCTEMAaTH3ALHIO
MaTepuaia U KpaTKoe ero U3JI0KEeHHE.

Ienp Hamucanus pedepaTa — NPUBUTHE HABBIKOB KPATKOTO M JAKOHWYHOTO IPEJICTABICHUS CO-
OpaHHBIX MaTepUaIoB U (AKTOB B COOTBETCTBUH C OOLIUM TPEOOBAHUSAMH 10 HANMCAHUIO pe(epaToB:

— YJIEHEHWE MaTepuaa 110 TJlaBaM WIN pas3zeilaM; BbIIEICHUE BBEICHNS U 3aKJIIOUNTEIBHON YacTH;

— JIJAKOHUYHOE U CUCTEMAaTU3MPOBAHHOE U3JI0KEHHE MaTepuara,

— BBIJICJICHHE TJIABHBIX, CYIIECTBEHHBIX ITOJI0KEHUM, MOMEHTOB TEMBI;

— JIOTUYECKas CBSA3b MEXKIY OTJEIbHBIMU YaCTAMU;

— BBIBOJIBI U 0000ILIEHUS 110 CYLIECTBY pacCMAaTPUBAEMBIX BOIIPOCOB;

— HaYYHBIN CTHJIb U3JI0KEHUS: UCIIOJIb30BAaHUE TEXHUYECKUX M HAYYHBIX TEPMUHOB U CTaHIAPTHBIX
pedeBbix 00opoToB. He creayer ymoTpeOisiTh pUTOPHUYECKHE BOIMPOCH U OOpalieHus, OOBIICHHYIO U
KAPTOHHYIO JIEKCUKY, TyOIMIUCTHYECKUE BBIPAKEHUS;

— CIIMCOK MCIOJIb30BaHHOM nuTepatypsl (10—15 ucToUHUKOB).

KauecTBO paboThI OLIEHUBAETCA MO CIEAYIOIIUM KPUTEPHUSIM: CaMOCTOSATEIbHOCTh BbITOTHEHHUS;
YPOBEHB 3PYJIUPOBAHHOCTU aBTOpa IO U3y4aeMOU Teme; BblJIeJIeHuEe Hanbosee CylleCTBEHHBIX CTOPOH
Hay4yHOU Mpo0JIeMbl; CTOCOOHOCTh apryMEHTHUPOBATh MOJO0KEHUS U 00OCHOBBIBAThH BBIBOJIBI; YUETKOCTh
U JJAKOHUYHOCTh B U3JIOKEHUU MaTepHalia; JOMOJHUTEIbHbIE 3HAHUS, TOJIyY€H HbIe MTPU U3YUYEHUH JIH-
TepaTypbl, BHIXOJAIIEH 3a paMKu 00pa3oBaTeabHOM mporpamMmbl. OueHb Ba)KHO UMETh COOCTBEHHYIO
JI0Ka3aTeNIbHYI0 MO3UIUI0 U TOHUMaHNe 3HAYUMOCTH aHAJIU3UPYyeMOIl TPOOIEMBI.

Kpurepun ounenuBanus pedepara
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Pe3ynbTaThl KOHTpOJIS 3HaHHWKA B (opMe MpOBEpKH pedepaTa OINEHUBAIOTCSA MO JBYXOATLHON

mKaJI€ ¢ OICHKaMM:
— «GadyTCHO»,
— «HC 3a4TCHO».

Heckpunrtop
KOMITETEHIUH

OneHka

Kputepuit onenuBanus

3auteHo

pedepar 1eMOHCTPUPYET 3HAHHS aCHUPAHTa O HEKOTOPHIX COBpE-
MEHHBIX Hay4HbIX JOCTHKCHMSX, UX HEKOTOPBIX YePTax; aCHUPAHT
MMeEET OIpeJIeIEHHOE IPEACTaBIEHUE O METOIaX FeHEPUPOBAHNUS
HOBBIX UJIel IIPU PEIIEHUH UCCIIEJ0BATEIbCKUX U IPAKTUYECKHX 3a-
J1ad, B TOM YHCJIE B MEXKIUCIUILTMHAPHBIX 001aCTAX

3Haer

He 3auteno

pedepar He IeMOHCTPUPYET 3HAHUS acIUpaHTa O HEKOTOPBIX COBpE-
MEHHBIX HAYYHBIX TOCTHXKEHUSX, UX HEKOTOPBIX YepTax; aCHUPAHT
HE UMEET ONPE/IEIIEHHOE MIPEACTABIECHUE O METOJaX FEHEPUPOBAHUS
HOBBIX UJIEH TIPH PEIICHUN UCCIIEA0BATEIbCKUX U MPAKTHYECKUX 3a-
Jla4, B TOM YHCIIe B MEXIUCHUTUTMHAPHBIX 001aCTAX

3aureHo

VYmeer

pe(bepaT ACMOHCTPUPYCT UCITIOJIB30BAHUC ACITUPAHTOM HEKOTOPBIX
COBPCMCHHBIX HAYYHBIX ﬂOCTH)KCHHﬁ, HNX HCKOTOPBIX YCPT, ACIIH-
paHT UMECT NPCACTABIICHUC O METOJaX '’CHECPHUPOBAHNA HOBBIX HI{Cﬁ
IIpHu pCIICHNH UCCICAOBATCIIbCKUX U ITPAKTHUYCCKUX 3a/la4, B TOM
YHUCJIC B MCXKIUCHUTTIIMHAPHBIX o0nacTIx

He 3auteno

pedepar He IEMOHCTPUPYET UCIIOIb30BAHUE ACIIUPAHTOM HEKOTO-
PBIX COBPEMEHHBIX HAYYHBIX TOCTHKEHHH, UX HEKOTOPBIX YepT; ac-
MAPAHT HE UMEET MPEJICTABICHUS O METOJIaX T€HEPUPOBAHUS HOBBIX
UJed P pEeUICHUH UCCIIEeI0BATEIbCKUX U MPAKTUUECKUX 3a/1a4, B
TOM YHUCJI€ B MEXAUCHUTITMHAPHBIX 00JacTIX

3auTreHo

pedepar 1eMOHCTPUPYET, UTO ACIIUPAHT BJaJIeeT 3HAHUSIMHU O HEKO-
TOPBIX COBPEMEHHBIX HAYYHBIX JOCTHKEHUAX, UX HEKOTOPBIX Yep-
Tax; ACIUPAHT UMEET OINPENEICHHOE IIPEACTABICHUE O METO1aX Ie-
HEPUPOBAHMS HOBBIX UJCH NPH PEHICHUHU UCCIIEI0OBATEIbCKUX U
MPAKTUYECKUX 3aJ]a4, B TOM YHCIIE€ B MEXIUCIUIUIMHAPHBIX 00J1a-
CTAX

Bnaneer

He 3aureno

pedepaT IeMOHCTPUPYET, YTO ACIIUPAHT HE BJIAJICET 3HAHUSMU O
HEKOTOPBIX COBPEMEHHBIX HAYYHBIX JOCTH)KCHHSX, UX HEKOTOPBIX
YyepTax; acllupaHT HE UMEET ONPECICHHOE MPEACTaBICHUE O METO-
JlaX TeHepUPOBAHUsI HOBBIX UJIEH TP PELIEHUHU UCCIIEI0BATEIbCKIX
Y TIPAKTUYECKUX 33/1a4, B TOM YHCJIE B MeXKAUCIUILTUHAPHBIX 00Ja-
CTX

PexoMeHnganmu 1o npoBeieHUI0 KOHTPOJIbHOM padoThl
1) roToBsich K KOHTPOJILHON paboTe acUpaHT JAOJKEH BBITOJHUTH BCE MPAKTUUECKUE 3a/laHMsl, 3a/1aBac-
MBIE BO BpPEMsI IIPOBEJICHUSI 3aHATUN U ITPOSICHUTH BMECTE C MPENOJABATEIEM BCE HEITOHATHBIE BOIPOCHI;
2) BO BpeMsl BBINOJIHEHUSI KOHTPOJIBHOM pabOThI, aCIMPAHT MOJIy4aeT 3a/laHKe, COCTOSIIee U3 HECKOIb-
KHMX OTJEJBbHBIX BOIIPOCOB U paCCUMTAHHOE Ha JIBa yaca y4eOHOr0 BPEMEHHU.
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Kpurepun oueHuBaHusi KOHTPOJIbHOH PadoThI
OneHKY «ammecmosan» 3aciTy’)KuBaeT 00yJaroNnics, BRIMOTHUBINNN He MeHee 5S0% 3amaHuil.
O1IeHKHN HE «ammecmoean» 3aciyKUBaeT 00yJaroIInics, BRIMOTHUBIINN MeHee 50% 3anaHuil.

JTan: npoBeaeHNe MPOMeKYTOUYHO aTTeCTANMH MO MOAYJIIO TUCHUAININH

MeTtoauyeckue peKOMEHIAIMH 110 TMOJAT0TOBKE K KaHIHIATCKOMY dK3aMeHy

Opranuzanys U poBeieHNe KaHAUIAaTCKUX dK3aMeHOB B Cypl'Y periiaMeHTupyeTcs ciaeayrouu-
MU JOKYMEHTaMHU:

- Ilocranosnenuem IlpaButensctBa Poccuiickoit @enepaunu ot 24.09.2013 r. Ne842 «O nopsa-
K€ IIPUCYXKICHUN YUEHBIX CTCIICHEW»,

- Ipuxazom MunucrepcTBa obpasoBanusi u Hayku Poccuiickoit @enepauun ot 28.03.2014 r.
Ne247 «llopsaioK NPUKpEIICHUS JIUL U CAa4YX KaHAMJATCKUX SK3aMEHOB, Ca4yd KaHIMJATCKUX JK3a-
MEHOB U UX IEPEUYEHbY;

- IlucemoM MuHnucrepcTBa oOpasoBanus U Hayku Poccuiickoit @eneparuu ot 28 oktaops 2014
r. Ne13-4139 «O noarBep:kJ1eHUU pe3ynbTaTOB KaHIUAATCKUX IK3aMEHOBY,

- CTO-2.12.11 «llopsaok npoBeAeHUS KaHIUIATCKUX YK3aMEHOBY.

KannuoaTckue K3aMeHbl SIBISIOTCS GOPMOI MPOMEKYTOYHOM aTTECTAI[MU aCIUPAHTOB U JIUII,
IPUKPEIUIEHHBIX JUISL CHaud KaHJUJATCKUX SK3aMEHOB (SKCTEpHOB) 0€3 OCBOEHHMSI OCHOBHBIX
npoeCCHOHATBHBIX  00pa30BaTEIbHBIX IMPOTPaMM  BBICHIETO OOpa30OBaHHs TOATOTOBKHA HAy4YHO-
Ie/IarOrMYecKUX KaJpoB B aclUpaHType, UX cllaya o0s3aTenbHa AJs NPUCYXKICHUS YUYEHOH CTeleHH
KaHJuJaTa HayK.

K 3K3aMeHy AOIyCKalOTCs acUpaHTbl U COUCKATEIM, HE MMEIOUIUE 3aJ0JDKEHHOCTH 10 JUCILH-
IUIMHAM y4e€0HOro IjlJaHa Ha MOMEHT CJjaul IK3aMEHa.

Acnupant, He COAaBIIMKA KaHAUJATCKUI DK3aMEH I10 CIELUATIbHOCTH, HE CUMTAETCS 3aBEPLIMBIINM
oOydeHue B acUpaHType.

OK3aMeH 0 CHEeLUaTbHOCTU BKIIIOYAET 00CYKJIEHHE JIBYX TEOPETHUUECKUX BOIIPOCOB U cobece1o-
BaHUE 110 TEME AMCCEPTAlMU (TPETUM BOIIPOC) B COOTBETCTBUM C IIPOrpaMMOM KaHAUIATCKOTO SK3aMEHa,
yTBepkAEHHON npopekTopoM 1o YMP Cypl'V, B coorBerctBuM ¢ «llopsakoM NpoBeneHUs KaHAMIAT-
ckoro sx3amena» (CTO-2.12.11), npunsaroro Yuenom Coerom Cypl'Y 21 centsiopst 2017 rona, mpoTo-
kost Ne 7. Jlnst ycrenmrHo| ciauM SK3aMeHa aCUpaHTy HEOOXOMMO BBIITOJHUTH HECKOJIBKO TpeOOBaHUI:

1) perynspHO mocemarb ayAuTOPHbIC 3aHATHS 10 AUCIMIUIMHE; TPOMYCK 3aHATHI HE TOMyCKaeT-
cst 0e3 yBaXKUTEIbHON MPUYHHBI;

2) B ciydae MpOITyCKa 3aHsTHs aCIUPAHT JOJDKEH ObITh TOTOB OTBETHTh HA SK3aMEHE Ha BOIPOCHI
IIpenoaaBaTelis, B3AThIE U3 IPOMYIICHHON TEMBI;

3) acnupaHT JODKEH TOYHO B CPOK C/IaBaTh MUChbMEHHBIE paOOThI HAa MIPOBEPKY U K CICIYIOLIEMY
3aHATHIO YIOCTOBEPUTHCS, UTO OHU 3aUTEHBI;

4) TOTOBSICh K OYEPEJHOMY 3aHITHIO 10 JMCIHIUIMHE, aCIHPAHT JOJDKEH MPOYMTaTh COOTBET-
CTBYIOIIME pa3Jiesibl B yUeOHUKAX, YUeOHBIX MOCOOUIX, MOHOTpadusiX U Ip., PEKOMEHIOBAHHBIX Mperno-
JaBaTesieM B MpOrpamMMe JTUCUUIUIMHBI, U ObITh TOTOBBIM IMPOJIEMOHCTPUPOBATH CBOM 3HAHUSA; KAXKIO€
y4JacTHe acMpaHTa B 00CYX/I€HUM MaTepHaja Ha MPAaKTUUYECKUX 3aHATUAX OTMEYaeTcs MpenoaBareieM
U YYUTBIBAETCS IIPU OTBETE HA IK3aMEHE.

Kpurtepuu onieHKkN KaHANAATCKOI0 IK3aMeHa

OK3aMeH OLICHUBACTCA II0 '-IeTBIpeX6aJ'IJ'II)HOI\/’I IKaJIC C OLCHKaAMU: «OTIIMYHO», «XOPOII0o»; «yao-
BJICTBOPUTCIIBHO»; «KHCYAOBJICTBOPUTCIBHO).

SKSaMeHYIOIHHﬁCSI moJIy4a€T OHLCHKY «OTJIMYHO», €CJIIM OH YCIICIIHO CIPaBJIACTCA CO BCEMHU
3alaHusAMU, NPCIIIOKCHHBIMU B 6I/IJ'ICTC; ACMOHCTPUPYECT OTIIMYHOC 3HAHUC TCOPCTUUCCKOTO MAaTCpHaJIa,
XOpoHmo OPUCHTUPYETCA B MMOJTOKCHUAX CBOCTO HAYYHOI'O UCCIICAOBAHU .
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B cnyuae Hanmuuust HEOOJBIIMX HECOOTBETCTBHHM NPU M3JIOKEHHH TEOPETHUECKOro MarepHaja
9K3aMEHYIOLIUICS MTOTYYaeT OLICHKY «XOPOIIO». DK3aMEHYIOIIUKCS TOJKEH XOPOILIO OPUEHTUPOBATHCS B
OCHOBHBIX II0JIOXKEHHUSAX CBOETO HAYYHOT'O UCCIIEIOBAHMS.

IIpy  HemocTaTOYHOW  AJNEKBAaTHOCTH  PACKPBITHUS ~ TEOPETUYECKUX  BOIPOCOB  OTBET
9K3aMEHYIOUIErOCsl OLIEHMBAETCA OTMETKOW  «YJOBJIETBOPUTEIBHO». OK3aMEHYIOLIUICS JOJDKEH
OPUEHTHUPOBATHCSA B OCHOBHBIX MOJIOKEHUAX CBOETO HAYYHOI'O UCCIIEA0OBAHUS.

OK3aMEHYIOIUICS I0JIy4aeT OLIEHKY «HEYIOBJIETBOPUTENIBHO», €CIM OH HE CIIpaBISIETCS C
3aJlaHusIMU OmMJIeTa, JEeMOHCTPUPYET IJIOXO€ BIIAJIEHUE TEOPETHUECKUM MaTepUaIOM WM OTKa3bIBAETCS
OTBEUYaTh Ha 3K3aMEHAILMOHHBIE BOIPOCHI, HE MOXKET 00CYKIaThb OCHOBHBIE I10JIOKEHHSI CBOEIO HAy4YHOT'O
HCCIEA0BaHUS.

[HonyyeHue MOJIOKUTEILHOH OLEHKHU (KOTJIMYHO», «XOPOII0», KyJIOBJIETBOPUTEILHO0») 103~
BOJISIET C1€JIaTh BBIBO/ 0 J0CTATOYHOH C)OPMUPOBAHHOCTH CJIEAYIOIIMX KOMIIETEHINIH:
VK-1;
IIK-1;
I1K-2;
I1K-3;
[1K-4.
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