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PABOYAS ITIPOTPAMMA JUCIHUIIJINHBI
b1.0.01 ApxutekTypa KOMIIBIOTEPOB

(KOJ ¥ HAMMEHOBAHHE JAUCLIMILTHHBI COTIACHO YueGHOMY M1aHy)

Hanpasnenune noaroroBku

(cnenuanbHOCTB): 09.03.01 MudopmaTrKa U BEIYUCITUTE/IbHAS TEXHUKA
(K01 M HAHMEHOBAHHE HANPABJICHHS MOArOTOBKH / CNICLHATEHOCTH)
HamnpasnenHocts KomMmnbrotepHas naxxenepus, CucteMHOe
(mpodwuns): [IporpammupoBanue, KoMnbsroTepHbIE CHCTEMBI
U(PPOBOIH IKOHOMHKH
(naumeHoBaHHe Npodusist / MaruCcTEPCKOi MPOrpamMMBbl /CreLNANH3ALNN)
ITporpamma: OakanaBpuar

(6akanaspuar, MarucTpaTypa, CeLUHaIUTeT)

OYHas, 3a04YHas

(o4Has, 3a04HaA, OYHO-3804HASA)

®opma obyyeHus:

®opma 00yyeHHs: Ovynas 3aouHas
Cemectp(bl) 4 7
Obmas Tpy10€MKOCTB B 3.€./4acax 4,0/144 4,0/144
KonTaktHas padora (4ac.), B TOM YHCIIE: 73 17
nekuuu (qac.) 34 4
nabopatopHsie paboThl (Yac.) 34 4
npakTHUeckue (CeMHUHapcKue) 3aHsTHs (yac.) 0 0
CamocTosTenpHas padorTa (4ac.), B TOM YHCJIE: 71 127
KypcoBoi mpoekT (pabora) (cemectp/yac.) 4/36 7/36
KouTtposs (3k3ameH, yac./3a4€T) 3a4éT 3auéT

Honeux, 2023 r.




PaGouasi nporpaMMa JAMCUMITIMHBL «APXHTEKTYpa KOMIMbIOTEPOB» COCTABJICHA B
COOTBETCTBMHM € y4yeOHBIM  [UIAHOM 10 HanpasjeHnio noarotoskn 09.03.01
«Mndopmatrika 1 BLIMHCITHTENbHAS TeXHUKa», npoduin «KomibloTepHas HHKEHE-
pusi», «CucTeMHoe nporpamMmmupoBatne», «KomrbloTepHble CHCTEMBI  LH(POBOJ]
YKOHOMHKIY jutst 2023 roja npHéma 1o o4Hoii 1 3a04Hoi popmam o0y UeHHs.

CocTaBHTE/Ib:
JIOLEHT Kadepbl KOMITbIOTEPHOMH
MHXKEHEPUH, K.T.H., JTOUEHT _~<<c2-——  Masbuesa P.B.

/ (noamnucs)

PaGouasi nporpamMma paccMoOTpeHa H IIPHHSITA Ha 3ace/lannk Kajeapsl
«KomrbioTepHasi MHIKEHEPHSI). /
[Tpotokoa ot «21» mapra 2023 rogadie 8

3aseayroumii Kadeapoii / f/?%npueuxo AL

(noanucs)

Pabouast mporpamMmma oao6peHa yueGHo-meroandeckoi komuccueit 'OYBIIO

[Ipeacenarenn HorpueHko A .

(noantics)

PaGouas nporpamma dipoasiena i 20 roja npuéma Ha 3acelaHun Kadeapbl
KOMTIIBIOTEPHOI HH)KEHEPHH.
[IpoTokos oT «___ » 20 roga Ne :

3aBenyromnii kadenpoi

(moanucs) (DNO)

PaGouas nporpamma npoajiena s 20 roja npuéma Ha 3aceJaHuu Kapeapsl
KOMIIbIOTEPHOI MHKEHEPUH.
[IpoTtokon oT «___ » 20 roga Ne :

3ageayroumuii kadeapoi

(noannen) (PHO)

Pa6ouas nporpamMMa npo/aiena juist 20 roja npuéma Ha 3acenannu kadenps
KOMIIBIOTEPHOMA MHIKEHEPUH.
[Tpotokosn oT «___ » 20 roga Ne .

3aseyrolmii kadeapoi

(Hoannes) (PHO)



1. OBBEKT, EJ/Ib 1 3BAJAYN OCBOEHUSA INCLHUIT/IMHbI

HOucuuniavHa paccMaTpyuBaeT  OCHOBBI apXMTEKTYDbI,  anrapaTHOW WU

[IDOrPaMMHOU opra’uvsanuu
KOMIIbIOTEDOB.

Lenbto TIperofiaBaHusl JUCIUTIAHEI SBJISIETCSI: cdbopmupoBaHre
YHUBepCanbHbIX W TIPOheCcCHoHaNbHBIX KOMMETeHIIMA B 00671acTh MPOEKTUPOBaHUS
arrapaTHoOro obecrieueHust 1 pa3pabOTKH 1
MHUKDOIDOTDaMM.

B pe3y/bTaTe 0CBOEHUS AUCIUIIUHBI CTYI€HT [JOJDKEH:

3HaTh NPUHIUIBI _cOopa, oTbopa ¥ 0060061mieHys WHGOPMAIIMY; OCHOBEI
MaTeMaTUKU,  (PU3WKKW,  BBIUMCIWTENLHOM TEXHUKHW W [IPOrDaMMHDOBAHUS;
COBpPEMEHHbIe UH(OPMaIMOHHbIE TeXHOJIOTHHU;

yMETb CUCTEMAaTU3UPOBATh MOJYYEHHYI0 MH(GOODMAIWIO; DellaTh CTaHAAPTHBIE
npodeccMoHaNbHblEe  3afa4d  C  TIDUMEHEHWeM  eCTeCTBeHHOHAyUYHbIX U
o0I1IeH)KeHePHbIX 3HaHWW, METOJ0B MaTeMaTHYeCKOro aHaan3a W MOJeJMDOBAHUS;
BLIOMpAaTh COBPeMeHHble MHPODPMAIIMOHHbIE TeXHOIOTMHU 1 TIPOrDaMMHbIe CDe/iCTBa,
B__TOM _YMC/JIe OTe4YeCTBEHHOrO TPOM3BOACTBA, [/ NPOEKTUDOBAHWA U
MOJeI1UPOBaHUs 1M (DPOBBIX YCTDOWCTB;

BMa/leTh [OpPaKTUYeCKWMHU _HaBbIKaMK _ paboThl C  MH(OPMAI[MOHHBIMU
VICTOYHUKAMU, OMbITOM HAy4YHOI'O [OWUCKA, CO3JaHWS HAYYHBIX  TEeKCTOB;
TEODPeTUYeCKOT0 Y IKCIEePUMEHTANbHOTO HWCC/Ie[JoBaHUSl 0OBEKTOB; HaBbIKAMU
[IDUMEHEHUS _COBDEMEHHBIX MH(ODMallMOHHBIX _TEXHOJOTWWA, B TOM _YHCJIE
0TeuyeCTBEHHOI'0 IPOM3BO/ICTBA.

[lepeunciieHHble  pe3y/bTaTbl  OOyueHUs  SIBASIOTCS ~ OCHOBOM IS
dbopMUpOBaHUs C/eAYIOINX KOMITeTeHLIUMN:

YK-1 CrocoGHOCTH _OCYIIeCTBASATL _TIOWCK, KDUTUYECKWW aHaIW3 W __CUHTE3
MHGOpMalY, TPYMEHATb CUCTeMHBbIM TNOAXOJ JJi pellleHHs TO0CTaBIeHHbIX
3a/1a4;

OIIK-1 CnocoGHOCTH _TIPUMEHAThb _eCTeCTBeHHOHAYYHbIE ¥ 0O0IeHHXeHepHbIe
3HaHUA, MeTO[bl MaTeMaTUYeCKOr0 aHalv3a Y MOJe/VMDOBaHKs, TeODeTUYeCKOro U
9KCIIepUMEHTAIbHOIO YCCJIeJOBaHUS B npodecCUOHaIBLHON
JeATe/IbHOCTH;

OIIK-2 CriocoGHOCTH ___ TIOHMMaTh ___ MPUHILUIBLL ___paboThbl COBpPEMeHHbIX
MH()ODMAIMOHHbBIX _TEXHOJOTMKA W _TPOrpaMMHBIX CDeACTB, B TOM _YHCIIe,
OTeYeCTBEHHOI'0 TPOM3BOJACTBA, W WCHO0Jb30BaTb WX TIDU  DELIeHWH 3a]ay
1poeCcCUOHAILHOU JesiTeIbHOCTH.




2. MECTO JUCIHHUIIIMHBI B OCHOBHOM OFPA30BATE/IbHOM
ITPOI'PAMME

JIvcIuIIMHa OTHOCUTCS K 00s13aTesibHOM uyacTty bioka 1 guciunaue (Mopayei)
yueOHOTO0 TI/IaHa.

Ba3upyeTtcst Ha 3HaHUSIX U YMEHHSIX, KOTOPbIe CTy/IeHT TIpUoOpes TIpU 0CBOEHUU
Npe/IlieCTBYIOLMX AUCLIMIUIMH: «KoMmbloTepHasi JiorWka», «[IporpaMMupoBaHue»,
«KoMObOTepHasA CXeMOTeXHUKa.

3HaHUSI W yMeHUs, TPUOOpeTeHHble TP OCBOEHWU MAAHHOW [UCI[UTUIAHBI,
peaM3yroTCsl CTYJIeHTOM TIPH BBIMOTHEHUH /1abopaTOpHbIX paboT M KypCOBOTO
NpoeKTa TI0 [JaHHOW [JWCIUIUIMHE, a TakKKe MOTyT ObITb HCIIOb30BaHbl TIPH
BBITIOJTHEHUM HAyYHO-UCC/e/IoBaTelbCcKoM paboThl, a TakkKe B Ja/JbHeMUIen
VH)KeHEepHOU J1esITe/IbHOCTH.




3. CTPYKTYPA U COAEPXAHUE JUCLIUII/IMHbI

3.1. PacnipepiesieHre y4eOHBIX YacOB M0 TeMaM JUCIUIIMHBI U BU/IaM 3aHATHI

HavmeHoBaHue TeM
(cozep>kaTesibHbIX MOy Ieil)

KommuectBo uacos
(ouHasi / 3a04Hasi hopma)

Bcero
Bcero |Jlekuuu | Jlabop. IIpaxT. CP
(CemuH.).
Mogynb 1. OCHOBBI aDXUTEKTYPbl KOMITbIOTEPOB
Tema 1. [lonamue apxumexkmypbil 3/25 2/05 0/0 0/0 1/2
KoMnblomepd.
Tema 2.U1'Ipe6cmaeﬂeHue uucen ¢ niasaoweu| o, 4o | 5,45 2/0 0/0 2/ 4
3ansmoll.
Tema 3. IIpoekmuposaHue
Cneyuanu3upo8aHHO20 BbIYLUCAUMEAbHO20 11/95 | 3/05 6/ 1 0/0 /8
ycmpoticmea (CBY) onepayuli cnodiceHus u | '
gbluumanus c 113.
Tema 4. IIpoekmuposaHue CBY onepayuu 11/15 | 3705 6/ 1 0/0 11/10
YMHOCeHus uucen ¢ 113.
Tema 5. Aneopummbl ycKopeHus 4/4 3/0 0/0 0/0 1/4
YMHOMCEHUSL MAHMUCC
Tema 6. IIpoekmuposaHue CBY onepayuu 6/12 270 3/0 0/0 7712
OeneHus yucen c I13.
Tema 7. Aneopummbl yCKOpeHUs OeneHUst 3/3 2/0 0/0 0/0 1/3
MaHmucc.
Mopyns 2. CucteMbl UCKYCCTBEHHOI'O MHTe/IJIeKTa
Tema 1. BeedeHue 8 ucKyccmeeHHbll
UHMe//1eKm U OCHOBHble MemoObl 25,165 | 10705 | 8/1 0 7715
MAwuHHO20 ofyueHust 015 pabombl ¢
mabAuuHbIMU OGHHBbIMU
Tema 2. Cucmembl 21y60Kk020 00yueHust 17/20 5/1 6/1 0 6/18
Tema 3. ObyueHue c noOkpenjieHuem 7/105 | 2/0.5 3/0 0 2/10
KoHTtakTHasi paboTa (0T0/THHATe/TbHAs ) 5/5
Kypcosas paboTa (TpoekT) 36/ 36 0/0 0/0 0/0 36/36
Wroro no BujaM 3aHATUN 144/144 | 34/4 34/ 4 0/0 71/122
Koutposb 0/0
NTOro: 144/144
(I)opanosaHne KOMHETEHHI/Iﬁ B pe3y/ibTaTeé O0CBOE€HHA TEM
AUCIUI/TAHBI
KOMHETEHL{ Tembl AUCHUIVIMHBI, Halle/IeHHbIe Ha (bOpMI/IPOBaHI/Ie
nu KOMITIeTEHLITMHN
YK-1 Temnr 1, 5, 6, 7
OIIK-1 Tewmnl 1, 2, 3,4, 5, 6,
OIIK-2 Temsi 1, 2, 3, 4, 5, 6,

3.2. Jleknuu




Mopynsb 1. OCHOBBI apXUTEKTypPbl KOMIIBIOTEPOB

Tema 1. [loHsmue apxumekmypbl KOMNbomepd.

CozepkaHue TeMbl 1:

Hemu w 3amaud JUCLUIUIMHBL. B3anMOCBs3p € paHee OCBOEHHBIMHU
QVCLATUIMHAMU crienanu3auvy. [IoHsTHe apXUTeKTypbl U CTPYKTYPbl KOMITbEOTEpA.
[Mpunuune! (apxutektypa) hoH Helimana. OcHoBHble KOMIIOHEHTbI DBM. OCHOBHbIe
THUIIbI apXUTEKTYp DBM.

CTpyKTypa arrapaTHbIx cpeACcTB. BHyTpeHHMI s3bIK ((hOpMaThl JaHHBIX, BUbI
oriepariyi, Crioco0bl ajipecarfyii).

JlutepaTypa K Teme 1: [1, 7]

Tema 2. [IpedcmasneHue yucen ¢ naasaroujeti 3anssmotl.

CoziepykaHue TeMbl 2:

@dopmarekl, AUana’sOH M TOUHOCTb IIpeJCTaB/IeHUs UHWCe/l C I/IaBaroLLlen
3ansitou (I13). JekogrpoBaHue siueek MamsTH, cojeprkaiiux uncia B [13.

[IpencraBiieHus MOPSAKOB B MoJioKUATebHOM HyJse (ITH) u oTpuijatesibHOM
Hyne (OH), BeimosiHeHWe onepanmii Hag nopsakavu B I[TH u OH.

JIutepaTypa K Teme 2: [1,2,7]

Tema 3: IIpoekmupogaHue Cneyuaiu3upo8aHHO20 6blYUCAUMENbHOR0
ycmpoticmea (CBY) onepayuli cnosceHus u ebiyumarusi ¢ I13.

CoziepykaHuie TeMbl 3:

dyHKIMoHanbHbIe cxeMbl 1 'CA 6710K0B 00pabOTKH TTOPSITKOB M MAHTHCC.

Jluteparypa K Teme 3: [2, 3, 5, 6]

Tewma 4: IIpoekmuposaHue CBY onepayuu yMHodceHus yucesn ¢ 113.

CoziepykaHue TeMbl 4:

TeopeTnueckne OCHOBBI U cxeMoTexHHMKa CBY ymHoxeHus uucen ¢ 113, ®C u
['CA 06paboTKu MOPSAKOB ¥ MAaHTHCC.

JIuteparypa K Teme 4: [2, 3, 5, 6]

Tema 5: Areopummbl yCKOpeHUst YMHONXCEHUS MAHMUCC.

CozepkaHue Tembl 5:

O0630p a/TOPUTMOB yCKOpeHHOro yMHOKeHusi MaHtucc (Byra, Mak-Copnw,
Jlemana, KapijeBa), pyHk1ijoHaibHbIe cxeMbl M ['CA /151 UX peann3aljyu.

JIuteparypa K Teme 5: [1]

Tema 6: IIpoekmuposaHue CBY onepayuu deaeHus uucen c I13.

CogzepxaHue TeMbl 6:

Teopetnueckue 0CHOBBI U cxemoTexHUKa CBY penenus uucen c [13, ®C u
['CA 06paboTKu MOPSAKOB ¥ MAaHTHCC.

Jluteparypa k Teme 6: [1]

Tema 7. Aneopummbl ycKOpeHusi 0e/seHuUsi MaHmMUcc.
CopepxaHue TemMbl 7:




O0630p anropuTMOB ZieJIeHHSI MAaHTHCC, (YHKIMOHaMbHbIe cxeMbl U ['CA
[JI1 UX peav3aliuu.
JIuteparypa K Teme 7: [1]

Mopayasb 2. CucreMbl HCKYCCTBEHHOI'0 HHTe/I/IEKTa

Tema 1. BsedeHue 8 UCKYCCM@eHHbIU UHMeAIeKM U OCHOBHble Memoobl
MAawuHHO20 0byyeHus 015 pabombl ¢ MabAUUHbIMU OGHHBIMU.

CozepkaHue Tembl 1:

OcCHOBHBIE 3a/laud CHUCTEM WCKYCCTBEHHOrO WuHTeslekTa. Kiaccudukarys,
K/lacTepu3aliysi, perpeccusi. TUITbI MallIMHHOTO 00yJeHUs: C yuuTesieM, Oe3 yuuress, C
YaCTUYHBIM TIPUBJIEUEHUEM YuuTesisi, oOyueHre ¢ mogkperuvieHneM. Knaccudukarms
Ha TipuMepe anroputma Kk-Ommwkanmumx cocefert  (KNN). MeTpuku  OLIeHKH
K/JaccuduKaluy: moJjiHoTa, TouHocTh, F1, ROC, AUC. BanupaaijuoHHas U TecToBas
Bbibopka. Kpocc-Banuzaiius. Pabota ¢ KaTeropuaabHbIMU TTPU3HAKaMHU.

Perpeccus. Metpuku oijeHku perpeccun: MSE, MAE, R2 — kosdbduieHT
neTepMuHaluu. JIMHeliHas perpeccusi, OJMHOMHUAbHas perpeccus. [lepeobyueHue u
perysisipu3saiusi, rpebHeBasi perpeccusi, LASSO, Elastic Net. JIuHeliHble Mogenu st
knaccuukaiyu. [lepuenTpoH, JorucTudeckasi perpeccus, oJIHOCBsSI3HbIe HePOHHbIe
CeTH, CTOXaCTUUYeCKHI TPaJJueHTHbIN CITyCK ¥ 00paTHOe pacripoCcTpaHeHre rpajieHTa.
Perynsipy3aiiusi IMHEeWHbIX MO/Je/ei KinacCU(prKariyii.

Knacrepuzauusa.  k-means,  k-means++,  DBSCAN, arsomepaTtuBHas
K/acTepu3saiys. MeTpPUKM OlLIeHKH KjacTepu3aljui. AJITOPUTMbI, OCHOBaHHble Ha
TIpUMeHEeHUH pellarolux JlepeBbeB. KpuTepuu paszeneHusi y3ia: WHMOOPMaI[MOHHbBIN
BBIUTPBIII, KpUTepui [I>KUHU.

AHcambiu pelaronuX JepeBbeB: C/Iy4aliHbIA JieC, TpafiMeHTHbIA OyCTHHT.
MeTo/i OMOPHBIX BEKTOpPOB. [Ipssmass ¥ oOpaTHas 3ajauva. OripefiesieHre OMOPHBIX
BeKTOpOB. fIzepHblii TproK. HauBHbIM OaliecoBCcKui KnaccudbuKaTop. MeTozbl OlleHKH
pacnpejesieHus TIpU3HakKoB. EM-ajroputm Ha npumMepe cmecu rayccuad. MeTozbl
Oe3rpaiieHTHON OMTUMM3Al[UK: CJIydYalHbIM MoucK, hill climb, omxur, reHeTnueckuii
aJITOPUTM.

Jluteparypa K Teme 1: [4, 8]

Tema 2. Cucmembl 21y60K020 0b6yUeHusl.

CojzepxaHue TeMbl 2:

Hetiponnbie cetr. PYHKIMM OIMMOKA HEMPOHHBIX ceTeli u obyueHue C
TIOMOIL[bI0 00paTHOTO pacnpocTpaHeHus rpajueHTa. [loHsTre 63T4a U 3moxu. PaboTta
C M300pa)kKeHUsIMU C TIOMOILbI0 HeWpOHHBbIX ceTeli. CBepTOUHble HeWPOHHBbIE CETH.
Onepaui  CBepTOK, max-pooling. I[lomnynsipHble apXWUTEKTypbl  CBEPTOYHBIX
HelipoHHbIX ceTeil: AlexNet, VGG, Inception (GoogLeNet), ResNet. TpaHcdepHoe
obyuenne. OO6paboTka TekcToB. PaboTa € ecTeCTBEHHBIM SI3LIKOM C ITOMOIIBIO
HelpOHHBbIX ceTell. BeKTOpHbIe mpejcTaB/eHusi s TekcTta: word2vec, skip-gram,
CBOW, fasttext. PekyppeHTHbie HeiipoHHble ceTu, LSTM, GRU. Tpancdopmepsi,
BERT, GPT.

JIuteparypa K Teme 2: [4, 8]




Tema 3: ObyueHue c nooKpenjieHueM.
CozepkaHue Tembl 3:

[ToHsATUS areHTa, Cpe/ibl, COCTOSIHUS, IeUCTBUN U Harpajbl. @yHKIUS 1IeHHOCTH

COCTOAHUA

(Value function) wu @QyHKIUS KadecTBa

JIeMCTBUSI

(Q-funtion).

OnTuMM3alusi CTpaTeruy C TIOMOIIbI0 MaKCUMU3aLK QYHKLWN 1[eHHOCTH M KauecTBa.
Q-obyuenue. ['nybokoe obyuenue c mogkperieHreM. Deep Q-Networks, Actor-critic.
Jluteparypa K Teme 3: [4, 8]

3.3. IlpakTHueckue (ceMMHApCKHe) 3aHATHUSA

B y‘—IE6HOM IJIaHe B pdMKdX OCBO€HHA OUCLUIUIMHBI ITDAKTUYECKHE 3dHATHUA HE

rpeJlyCMOTDEHBL.
3.4. JTabopaTopHbIe paboThI
No Tema paboThI O6mwem, uac. | JTutepaT
/M OYH/3a04H ypa
Mopysib 1. OCHOBBI apXUTEKTYPbl KOMITbIOTEDOB
1 dopmambl OaHHbIX. []eKoOUpoBaHue COOepHCUMO20 4/0 [9, 10]
namsimu.
) BbinosnHeHue CAIOJHCEHUS U 6bIMUMAHUSA onepaHoos 8 470 [9, 10]
¢opmame c naasaroujeti 3anamoti
Paspabomka ebluuciumenbHo2o0 ycmpoticmea 041
3 5/1 [9, 10]
C/10JiceHus1 onepaHdos 8 choopmame c 113
Pa3zpabomka ebluucaumenbHo2o ycmpoticmea O0s
4 4/1 [9, 10]
YMHOJCEeHUsl onepaHoos 8 popmame c 113
Mopaysib 2. CuCTeMbl UCKYCCTBEHHOT'O UHTeJIJIeKTa
L ObyueHue nepyenmpoHa MemodoM 00OpamHo20 771 [9, 10]
pacnpocmpaHeHusi owubKu
5 Hcnoab3osaHue annapamoz2o - akcenepamopa ons 10/1 [9, 10]
YCKopeHusi pabombl HellpoHHOU cemu
NUTOI'O: 34/ 4
3.5. CamocTosTe/IbHAsA padoTa CTyAeHTa
Ne mi/m Bubl camocTosITeTbHOM pab0ThI CTYJeHTa O6nem, uac.
OYH/3a04YH
1 M3yuyeHue JIEKLIMOHHOTO MaTepuasa 18/77
2 [ToAroToBKa K MpakTAUUYeCKUM 3aHSATUSIM 0/0
3 [ToaroroBKa K 1abopaTopHbIM paboTam 17/9
4 BrinosiHeHre KypCcOBOI0 MPOeKTa 36/36
5 BhImnosiTHeHWe KyPCOBOH pabOThI 0/0
NTOI'O: 71/122

3.6. KypcoBoii npoekT (padoTa), HHJUBHAYA/TbHOE 3a/JaHHe
BrbImo/iHeHYe UH/IWBU/TyalbHOTO 3a/laHUs He TIPe/lyCMOTPEHO.




3a/laHrie Ha KYpPCOBOe MPOEeKTHPOBaHHe HallpaB/eHO Ha TOATrOTOBKY B 00/1acTh
pa3paboTku  (GYHKI[MOHA/MBbHBIX OJIOKOB U  YCTPOWMCTB LMGPOBOM  TeXHUKU
(apudMeTHUKO-/IOTMUECKUe yCTPOWCTBA, YCTPOMCTBA yrmpaB/ieHus). Ilpu 3ToM
rpelyCMaTpUBaeTCsl 3aKperyieHWe HaBbIKOB aHaju3a M CHUHTe3a C TpUMeHeHueM
OCHOBHBIX TI0JIOKEHHI anreOpsl TIorvKU. TpebyeTcst pa3paboTaTh anropuTMbl paboTHI,
CTPYKTYPHYI0, (YHKUMOHANbHYH) W TPUHLMWIHAAIBHYI0 CXeMbl BbIYUC/IATETBHOTO
yCTPOWCTBa.

BrinonHseTcs B coorBeTcTBuM C [10].

Ob6beM camocTosITesTbHOM PabOThl MPH BBIMTOTHEHWH KYypCOBOTO TpPoeKTa — 36
yacoB. PekoMmeHAyeMblii 00beM TOSICHUTETbHOW 3amucku — He 0Oosee 50 cTpaHWMI]
dopmata A4 (210 - 297 mm). I'paduueckas yacThb — 2 JUCTAa.

4 ®OH/I OLIEHOYHBIX CPE/ICTB

4.1 Kputrepyn u mKaabl JAJs HHTErPUPOBAaHHOM OLIEHKH YPOBHA
c(hopMHPOBAHHOCTH KOMIIETEeHLIUHN

Cocmaensowjas KomnemeHyuu — noAHOMA 3HAHUL

- HyJIeBOl YpOBeHb: HeBepHble, He apryMeHTHPOBaHHbIE, C MHOXXeCTBOM TPYObIX
OomMOOK OTBeTHl Ha BOMPOCHI / OTBeTHl Ha /JiIBa BOINpPOCA W3 [IBYX TOJHOCTBIO
OTCYTCTBYIOT. Y DOBeHb 3HaHUI HI)Ke MUHUMAJIbHBIX TPeOOBaHMA;

- MUHUMaJbHBIM YPOBeHb: JjaHbl He TOJiHble, He TOYHble U apryMeHTHUpPOBaHHbIe
OTBeThl Ha BOMPOCHI. YPOBeHb 3HaHWW HIKe MUHUMAa/bHbIX TpeOoBaHuii. JlomyiieHo
MHOT0 I'PyOBIX OIIMOOK;

- TIOpOTOBBI  ypOBeHb: [laHbl  HEJOCTaTOUHO  TIOJIHble, TOYHbIE U
apryMeHTUPOBaHHbIe OTBEThl Ha BOIMPOCHL [1710X0 3HaeT TepMHUHBI, OMpefe/ieHUs U
TIOHSTHUS; OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMIIBL JlOmyIlieHo MHOTO
HerpyObIX OLINOOK;

- cpeiHUI ypoBeHb: [laHbI OCTAaTOUHO TIO/HbIE, TOUHbIE U apryMeHTHUPOBaHHbIE
OTBeThI Ha BOMPOCHL. B 1ieJIoM 3HaeT TepMUHBI, OTIpeZieJieHUsI U TIOHSTHSI; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOLIEeHHUS, TIPUHLMIBL J[OomMyleHo HecKoIbKO HerpyoObIx
OILLINOO0K;

- TIPO/IBUHYTHIN YPOBEHb: JaHbI TOHbIe, TOUHbIE U aPTyMEeHTUPOBaHHbIE OTBETHI
Ha BOTMpPOCHI. 3HaeT TepMUHBI, OTpejie/ieHUsT U TIOHSTHSI; OCHOBHbIe 3aKOHOMEPHOCTH,
COOTHOLLIeHUS], TPUHLUTIBL. []0MyI1leHO HeCKOJIbKO HerpyObIX OIIM0oK;

- BbICOKWIM YPOBEeHb: /IaHbl TOJIHbI, TOUHble M ApTyYMEeHTHPOBaHHbIe OTBEThl Ha
BOTMPOCKL. 3HaeT TepPMUHbBI, OMpeZiesieHUss U TIOHSTHS; OCHOBHblE 3aKOHOMEDHOCTH,
COOTHOILIEHUS, TIPUHLUTIBI. [J0Ty11leHO HeCKOJTbKO HeTOUHOCTEH.

Cocmasnsirowjas KomnemeHyuu — yMeHus
- HyJIeBOM YPOBEeHb: TOJIHOe OTCYTCTBUE TOHWMAaHUsI CYTH METOAUKU pelleHus
3a/jaui, JOIMyIleH0 MHOXXeCTBO Tpy0elinx olmboK / 3a/1aHusi He BbITIOJIHEHBI BOOOIIIE;
- MMHUMAaJIbHBIA yPOBeHb: cjlaboe MOHUMaHWe CYyTH MeTOAWKHU pellleHus 3a/auu,
JonyieHbl rpyOble oimmOKu. PerieHusi He o0OocHOBaHBI. He ymeeT HCMo/ib30BaTh
HOPMaTUBHO-TeXHUUECKYIO JIUTEePATypy;



- TIOpPOTOBBIM ypOBEHb: [OCTaTOYHOEe TIOHMMaHWe CYTH MEeTO/IUKU pelleHus
3a/laum, ZOMyIeHbl oiuOKy. PellieHust He Bcerjja 000CHOBaHbI. YMeeT WCIT0/h30BaTh
HOPMAaTUBHO-TeXHUYECKYIO JIUTepaTypy;

- CpeJlHUA YypOBeHb: B 1eJIOM MOHUMaeT CyTh MEeTOAMWKH pelLleHusi 3aJaud,
JoryineHbl oMbk, PerieHnss He Bcerja OOOCHOBaHBL. YMeeT WCII0/Ib30BaTh
HOPMAaTUBHO-TeXHUYECKYI0 M CHelUaJbHyl0 Hay4yHYH JiMTepaTypy, HOPMaTUBHO-
TIPaBOBbIE AKThI;

- TPO/IBUHYTHIN YPOBEHb: B 1]€JIOM MOHUMAaeT CyThb METO/WKM pellleHusi 3aJauu,
ponyijeHbl  HeToyHOCTU. CriocoGeH 000CHOBATh pellieHUsl. YMeeT HCIO/Ib30BaTh
HOPDMaTHMBHO-TEXHUUECKYK0 U CIeLUaJbHYK) HAy4yHYH JUTepaTypy, HOPMAaTHUBHO-
TIPaBOBbIE AKThI;

- BBICOKUM ypoBeHb: IToHMMaeT CyTh MeTOJUKU pelleHWs 3agaun. CriocobeH
o0OCHOBaTh  pellleHWsl. YMeeT  HCIOJb30BaThb  HOPMAaTHUBHO-TEXHUUECKYIO U
criel[MasbHYI0 JIUTepaTypy, Nepe/loBOM 3apy0OeKHBIM OIbIT, HOPMaTHBHO-TIPABOBBIE
aKThI.

Cocmasnsowjasi KomnemeHyuu — 81a0eHue HagblKkamu

- HyJeBOM ypOBeHb: He TPOJEMOHCTPUPOBa/  HAaBbIKM  BbITIOJIHEHUS
npoecCUOHAbHBIX 3a/1au. VICTIBIThIBaeT CyleCTBeHHbIe TPYIHOCTH MPH BBIMIOJHEHUH
OT/e/IbHBIX 3aZlaHUM;

- MUHUMAJIbHBIM ypOBEeHb: He TMPOJEMOHCTPUPOBA/ HABBIKK BbIIOTHEHUS
rpoecCUOHA/ILHBIX 3a/1au. VICTIBIThIBAeT CyIlleCTBeHHbIe TPYIHOCTH MPHU BBITIOJHEHUN
OT/leNTbHBIX 3a/laHuUl;

- TIOPOTOBBLIM ypOBeHb: Bfa/ieeT OMBbITOM TOTOBHOCTM K TpodecCroHaTbHOU
JesiTeTbHOCTU W MpodeCcCHOHaTbHOMY CAaMOCOBEPIIIEHCTBOBAHHIO Ha TMOPOTOBOM
ypoBHe. Tpy/JjoBbIe [1efiCTBYSI BBITIOMHSIET Me/IJIEHHO U HeKaueCTBeHHO;

- Cpe[iHUI YpPOBeHb: BJajleeT CPeIHUM OIbITOM FOTOBHOCTH K IMPOdheCCUOHA/TbHOU
JesiTeNTbHOCTU U TIPO(PeCCMOHATbLHOMY CaMOCOBEPILIEHCTBOBaHUIO. Tpy/iOBbIe 1eCTBUS
BBITIO/THSIET HA CPe/HeM YPOBHe T10 ObICTPOTe U KauecTBY;

- TIPOABUHYTBHIA YpDOBEHb: Bja/ieeT OINBbITOM W JOCTaTOYHO BbIpaXKEHHOU
JIMYHOCTHOM TOTOBHOCTU K TIPO(PECCUOHA/ILHOM AesiTeIbHOCTH U TPO(eCcCuOHaIbHOMY
CaMOCOBepIIeHCTBOBaHHUIO. BhICTPO U KaueCTBEHHO BbITIO/IHSIET TPY/I0BbIe eCTBUS;

- BBICOKUW ypOBeHb: B/a/ieeT OMNbITOM U BBIP@&KEHHOCTbIO JIMUHOCTHOU
TOTOBHOCTM K  MpodecCHoHalbHOW  [IeATeTbHOCTM U TIPOo(eCCUOHATBLHOMY
CaMOCOBepIIIeHCTBOBAaHUIO. BLICTPO U KaueCTBEHHO BBITIOHSIET TPY/IOBbIe JeNCTBUSI.

O606ujeHHas oyeHKa cchopmupo8aHHOCMuU KomnemeHyul

- HyJIEBOM YPOBEHb: KOMITeTeHLIUH He C(hOPMUPOBAHBI;

- MHUHUMAQ/IbHbIM YpOBEeHb: 3HAuWTeJbHOE KOIMYeCTBO KOMIIETeHLIMH He
cchopMHpOBaHO;

- TIOPOTOBbI ypOBEeHb: BCe KOMITeTEHLIMM CPOPMUPOBAHbI, HO OOJIBIIMHCTBO Ha
MIOPOTOBOM YPOBHE;

- Cpe/IHMH YpOBeHb: BCe KOMITeTeHL[MM C()OPMUPOBaHbI Ha Cpe/JHEM YPOBHE;

- TMPOJBHHYTHIM YPOBEHb: BCe KOMIIETEHLIMW C(HOPMHUPOBAaHbI Ha CpeJHEM WU
BBICOKOM YDOBHE;

- BBICOKW YPOBEHb: BCe KOMITeTeHLIMH C()OPMHUPOBAHbI Ha BEICOKOM YPOBHE.



4.2 Boripochl K 3K3aMeHy U NIpUMep 3K3aMeHallMOHHOr0 0u/iera
OK3aMeH y4yeOHbIM 11/1aHOM He Tpe/lyCMOTPEH.

4.3 KpuTepum oLleHUBaHUs

OrieHMBaHWe YPOBHSI OCBOEHUSI CTYJeHTOM O4YHOM (popMbl yueOHOTO MaTepuasa
JVCLIUTUIMHBI TIPOM3BOJUTCS B XO/le TeKYILero KOHTPOJISL, KOTOPbIM OCYIeCTBJISIeTCS
1o pe3y/ibTaTtaM jabopaTOpHBIX PabOT W OMPOCOB BO BpeMs JIEKIIMOHHBIX 3aHSTHM;
3a04HOl (hOpMBbI OOyUeHUsT — TI0 pe3y/ibTaTaM BBITIOJIHEHUS 3a/laHusl. BbImosiHeHue
nabopaTopHbIX pabOT C 3alUTOM OTUéTa, TPeAyCMOTPeHHBIX paboueii rporpamMmoit
OUCIUTUTAHBI,  SIBJISIETCS  HeOOXOAWMBIM — YC/IOBHEM  /IJIi  TIOJyueHHsl — 3ayvera.
PacripesieneHrie 6a/yioB TeKyIllero KOHTPOJisE PAabOTHI CTy[eHTa Ha TIPOTSKeHUU
ceMecCTpa NpYBe/IeHOo B Tabuuile:

dopMa KOHTPOJIA BosmoxkHoe IIpumeuanue
KOJTMYEeCTBO
6anioB

[71si CTyIeHTOB OYHO#/3a049HOM (OPMBI 00yUeHHst
OtuéTt o 6/20 3aZlaHie BBITIOJIHEHO TPAaBUIBHO, TIPOEKTHBIE
nabopaTOpHOU U / WK pellieHWss ~ 0OOCHOBaHBI,  TPHUBEJEH  aHa/U3

MpaKTU4YecKoi paboTe TIO/TYYEHHOT' 0 pe3yJibTara
4/16 3aslaHue BBITIOJTHEHO B LeJIOM  TIPaBUIBHO,

TIPOEKTHBIE PeleHusi He Bcerja 000CHOBAHBbI.

2/8 3aslaHue  BBITIOJTHEHO B L[eJIOM  TIPaBUIBHO,

MPOEKTHLIE pellleHrudA He Bcerga O6OCHOBaHI:>I,
BO3HUKJIM TPYAHOCTU B 00BSICHEHUH MOJIyU€HHBIX

pe3y/ibTaToB

HTtoro no 100 N3 pacuéta 16-17 / 4-5 ayJUTOPHBIX 3aHATHHN [/1s1
maboparopupiMm U/ MIPOBe/IEHUs]  JTabOpPaTOPHBIX U TMPAKTUYECKUX
WIM  NPaKTHYeCKUM paboT. OrieHUBaeTCs KaXK/J0€e 3aHsITHe.
padoram
(MaKcuMaibHO
BO3MO>)KHOE)

NUTOI'O: 100 MaxkcuManbHO BO3MOXKHOE

HToroBas oueHKa orpe/iesisieTcs yTeM CYMMHUPOBaHUs KOMuecTBa 6asiioB 110
pe3y/bTaTaM TeKyIlero KOHTPOJISI.

MakcuMaibHO BO3MOXKHOe KOIH4ecTBO 0a/mwioB—100, oHU orpezesnsioT
OLIeHKY I10 TOCyZapCTBeHHOM 1iKase U wkane ECTS:

Cymma banioB Ouenka Ouenka
o 100-6a/1HOM ITIKase no mkane ECTS 10 TOCY/JapCTBEHHOM I1IKasie
90-100 A
80-89 B
75-79 C 3auteHO
70-74 D
60-69 E
35-9 EX He 3auTteHo
0-34 F

* — ¢ 00s13aTeIbHBIM IOBTOPHBIM HM3y4YeHHEM AWCLHUIT/IMHBIL.



4.4 TIpuMep TeKYII|ero onpoca Ha JilabopaTOPHbBIX 3aHATHAX

Hanpumep, asis 3aHsatus 1 o naboparopHoii pabote Nel Ha Temy: «Popmambl
OaHHbIX. [[eKkoOupogaHue co0epHcUMO20 NaMSIMu»:

1. Kakue THUIIbI JaHHBIX UMEIOT Tpe/CTaB/ieHre B KOMITbIoTepe?
Kakue opmathbl UCIOMB3YOTCS /151 TIpeicTaB/IeHUsl JaHHbIX ¢ P37
Kakue dopmatbl UCT0/Ib3YIOTCS /15 TIpeACTaBaeHust AaHHbIX C [137?
YTo Takoe «paciipeHHasi S5KCIIOHeHTax» ?
UTo Takoe «HOpMaau3arus»?
Kakoi fraria3oH u3mMeHeHus MaHTHCChI?

7. UeM oripefiesisieTCsi TOYHOCTBD TIpe/iCTaB/IeHrs urca B ¢popmare c [13?

4.5 KypcoBoe npoeKTHpOBaHue

OG6111ast olleHKa CTy/IeHTa 3a BBIMIOJTHEHWe KYPCOBOTO TMPOeKTa CKJIa/IbIBAeTCs U3
TpeX uacTell: OL[EHKM 3a COOTBeTCTBUe paboThl TIpeAbsiB/isieMbiM (HhOpMaTbHBIM
TpeboBaHUSM (0(OPMJIEHHIO); OLIEHKH 3a TMOJIHOTY U KaueCTBO BbITIOJIHEHUS 3a/laHusI;
OLIeHKM 3a 3aluTy. Pe3ysbTHpyrolllasg OLIeHKa BBICTaB/seTCSI B COOTBETCTBUU C
TabuIei:
OueHkKa Kputepuii
OT/MYHO PaboTa BbIMIOSTHEHA B TIOJTHOM O0BEMeE; OT/IMYAeTCs TTyOWHOMN
nmpopabOTKM  BCeX  pa3fieJioB  CO/lep)KaTesibHOW  4acTH,
otdopmreHa ¢ cob/roieHeM YCTaHOB/IEHHBIX TMPAaBWI; CTYJEeHT
CBOOOJHO B/IaJieeT TeOPeTHUeCKUM MaTepuaioM, 6e301u6ouHO
TpUMeEHsIeT Er0 TNPU peLleHrr 3ajady, C(HOpMYJ/HPOBaHHBIX B
3a/laHMHM; Ha BCe BOTIPOCHI JlaeT MpaBWIbHbIE U 000OCHOBAaHHBIE
OTBeThI, yOeJuTe/IbHO 3alllMI[aeT CBOIO TOUKY 3peHMUs.
Xoporiio Pabora BbITOJIHEHA B TOMHOM 0OBEMe; TpopaboTaHbl Bce
pa3ziesibl cojiep)kaTeibHON yacTH, oopmiieHa C cobmoieHreM
YCTAaHOBJIEHHbIX  TpaBWI;  CTYJEeHT  TBepAO  Biajeer
TeOPeTUYeCKUM  MaTepuasioM, MOXKeT TIPUMEeHATb  Er0
CaMOCTOSITe/TbHO WA TI0 YKa3aHWIO TIperojaBaresisi; Ha
OOJIBIIIMHCTBO BOTIPOCOB /laHbl TIPaBU/IbHbIE OTBETHI, 3allUIIaeT
CBOIO TOUKY 3peHHsl JOCTaTOYHO 0O0CHOBAHHO.
YnoenetBopu- | PaboTa BbIrosiHeHa B OCHOBHOM TIPaBUILHO, HO 6e3 rpopaboTku
TebHO HEKOTOPbIX Da3fiesioB; CTYJEHT YCBOW/I TOJBKO OCHOBHBIE
pasfenbl Marepyaia W M0 yKa3aHWIO MperofaBaTens (He
CaMOCTOSITe/TbHO) TNPUMEHSIET Er0 MpPaKTUYeCKH; Ha BOMPOCHI
OTBeuaeT HEYBEPEeHHO WJ/IM [OMyCKaeT OILIMOKH, HeyBepeHHO
3alMILaeT CBOK) TOUKY 3DEHUS.
HeynoBnetBo- | CTyZeHT He MOJKeT 3alllUTUTb CBOM peLIeHUs], [OIMyCKaeT
PUTETEHO rpyobie (hakTHUeckue OIIMOKHU TPU OTBETaX Ha TOCTaBJIeHHbIE
BOITPOCHI WJIX BOBCE He OTBevYaeT Ha HUX.

[TonoxkuTenbHasi OLIEHKA BBICTAB/ISETCS B BeJOMOCTb W 3aUeTHYI0 KHHXKKY.
CTyJeHT, TIOJyUMBIINA HeY/IOBJIeTBOPUTE/ILHYIO OLIEHKY, [OJ/DKeH [AopaboTaTh
KyPCOBOU TMPOEKT. B 3TOM c/iyuae v3MeHeHHe TeMbl He [0y CKaeTCs.

STk W
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7 MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE ANCIUIL/INHBI

7.1 JIeKIiHOHHBbIE 3aHATHUA:

Yuebnasts aygutopuss 4.035 yueOHbIN Kopmyc 4, Ais TIPOBeJeHUs 3aHATUN
JIEKLIJUOHHOTO TWIA, TPYMNIOBbIX W HWHIAWBUAYA/IbHBIX KOHCYJ/IbTAllMM, TEeKYILIero
KOHTPOJISI Y TIPOMEXYTOUHOM arrecTaruvl (MyJ/IbTUMeMiiHOe 000py/I0BaHue:
kommbiorep, UBUNTU (6ecriiaTHas Bepcusi 18.04), OpenOffice (6ecriatHasi Bepcus
4.1.6), mpoektop EPSON, skpan ans PC-mipoekTopa; crieldaan3upoBaHHas MeOerb:
[I0CKa ayJJMTOpHas, MapTel); cTeHAbl YM-11, YM-12; YM-13; MHUKpPOIPOLIeCCOPHBIU
creng MT-1804.

7.2 JTabopaTopHbIe paboThI:

YuebHass aygutopusi Ne4.031 yueGHbIE Kopmyc 4, [/ TIPOBe/I€HUS
nabopaTopHbIX pabO0T, WHAWBH/ya/lbHbIX KOHCY/bTAl[Ui, TEKYII[ero KOHTPOIS U
MIPOMEXYTOUHOM arTecTaliuu. Kcmosb3yeTcs crieljuain3upoBaHHasi Mebenb: [JOCKa
ayIUTOpHasi, CTO/bl ayJWUTOpPHbIEe, CTOJbI KOMIIbIOTEPHbIE, CTYyJ/bsl YUeHUUeCKHe U
KOMIIbIOTEPHAs] TeXHUWKA C BO3MO)XHOCTBIO TOAK/IOUeHUst K ceth «VHTepHET» - 611K
PentiumlIII-500, RAM 256, HDD-8GB; mporpammuoe obecrieuenre: OC - Windows
XP Professional x32 - akagemuueckasi moanucka DreamSparkPremium, LibreOffice



3.3.0.4 -6ecrimatHast Bepcust, UBUNTU (6ecriiaTHast Bepcust 18.04); crenapl YM-11,
YM-12; YM-13; VYM-16;¥YM-31; wmukporipoijeccopHeii  creHns ~ MT-1804;
Mogpenvpytorrias cpega Mikro-CAP-12 (6GecrinaTHasi Bepcusi); Proteus-8 (6ecriiaTHast
Bepcusi); Keil uVision5 (6ecrniatHast Bepcus).

7.3 CamocTosTe/bHas1 padora

[TomelijeHUs [jisi CAMOCTOSATeTHbHONW paboThl C BO3MOYKHOCTBIO TIOJK/TIOUEHUS K
cetu "VHTepHeT" U o0ecrieueHWeM [IOCTyHa B 37€KTPOHHYIO HWHGOPMAIJMOHHO-
oOpa3oBaTe/ibHYI0 Cpe[ly OpraHM3aluM: uWTajbHbIe 3asbl, yuebHble Kopriyca 2,3
(KOMITbIOTEpHasi TeXHUKAa C BO3MOXXHOCTBIO TMOJK/IHOYEHUS K ceTH «VIHTepHeT» u
obecrieueHreM [IOCTyTa B 3/eKTPOHHYI0 WH(OPMAI[MOHHO-00pa30BaTe/IbHYI) Cpeny
(BUOC JOHHTY) u snekrpoHHo-61bmoTeunyto cuctemy (OBC IPRbooks), a Takxke
BO3MO>KHOCTBIO MHWBHAYaTbHOTO HEOTPAaHUUEHHOTO Z0CTyra obyuaroruxcs B 3bC
1 OMOC nocpeactBom Wi-Fi ¢ mepcoHanmbHbIX MOOUIBHBIX ycTpoicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 - obijectBeHHas nuiieH3ust MPL 2.0, Grub loader for
ALT Linux - munensus GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - iviiensuss GNU GPL).
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