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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy IrcHMIUIMHBL pa3padoTai(a)(u): JOLeHT, K.H. AragoHoB A.A. (kadespa BbICIIEH MaTEMaTUKH U MATEMAaTHYECKOTO
MOJICTUPOBAHUS, OTIEJICHUE Tlelarormdeckoro oopasoanust), AlIAAgafonov@kpfu.ru ; mabopanT-uccienoBarens byapesny
A JIl. MHCcTUTYT MH(OPMALIMOHHBIX TEXHOJIOTHIA 1 UHTEIIEKTya bHbIX cucteM, KOVY), AnDBudrevich@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
[K-4 BiiajieHre HaBBIKAMK MOJITMPOBAHUS, aHAJIN3A U UCIIOJIb30BaHUs (POPMAJIbHBIX METOJIOB

KOHCTPYMPOBaHHUsI IPOIrPaAMMHOTO 00eCIIeUeHu s, CIIOCOOHOCTh (DOPMATM30BATD MTPEIMETHYIO
00J1aCTh TIPOrPAMMHOT'O IIPOEKTa ¥ pa3paboTaTh crenuUKaLKH AJ1s1 KOMIIOHEHTOB
[IPOrpaMMHOTO MPOIYKTa

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:
- TEPMHUHOJIOTHIO, (DOPMYJTMPOBKH U T'PAHHUITHI IPUMEHEHHUST OCHOBHBIX METOJIOB MAITMHHOTO OOYUCHHUSI
HokeH yMeTh:

- 000CHOBaHHO MMPUMCHATb Ha IPAKTUKE OCHOBHLIE METOAbl MAILIMHHOT' O O6y‘I€HI/IH

IloJoKeH BIIafieTh:

- IpUeMaMH UCIOJIb30BaHN A CTAHAAPTHBIX aJITOPUTMOB MAIlIMHHOI'O 06yqu14;1

2. MecTo nucuumJauHbl (Moayas) B ctpykrype OIIOII BO

HanHast qucrmIuivHa (MOAYJIb) BKToveHa B paszaen "B1.B.16 ducuumuiuasl (MOayM)" OCHOBHOM MPpOohecCHOHANBHON
ob6pasosarenbHol nporpammsl 09.03.04 "TIporpammHuas unxenepusi (Pazpaborka nuppoBIX MPOAYKTOB (C IPUMEHEHUEM

3JIEKTPOHHOTO O0YYEHHsI U JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHONOrui))" 1 oTHocuTes K yactu OITOIT BO, popmupyemoii
y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHHH.

OcBauBaercs Ha 3 Kypce B 6 cemecTpe.

3. O6beM QUCHUILUIMHBI (MOIYJISI) B 3a4€THHIX € IHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBa YacoB, BbIJeJeHHBIX HAa

KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npenojasaTeieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

OO611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHhIX (bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 72 vaca(oB), B TOM 4KCIIe JeKIuu - 36 yaca(oB), MpakTUYECKHe 3aHsTUs - 36 yaca(oB), 1JaOOpaTOpHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - O yaca(oB).

CamocTosiTenbHast padoTa - 36 yaca(oB).
Kontpons (3au€r / 3x3amen) - 0 gaca(oB).

CIJopMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHLBL: 3a4€T B 6 CeMeECTpeE.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB ¥ BH/I0B YU4eOHBIX 3aHATHI

4.1 CTpyKkTypa n TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yachbl KOHTAKTHOM PadoTHI, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnsb! / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-/Iadopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKue | YyecKHe |TOpHbIE |TOpPHbIe | Hasd
¢opme BansaTHsA,| B 3J. |[pabdoThl,| B 3. pa-

Bcero | cdopwme | Bcero |¢popme | 00Ta

1 Tema 1. Tema 1. O6uMe NPUHIMITBI MAITIUHHOTO

6 2 0 2 1 0 0 2
00yJeHus
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 2. Tema 2. Perpeccus, rpaiueHTHbIN CITyCK,
2. |MeTo HaMEHBIINX KBaJpaToB 6 4 0 4 2 0 0 4
3 Tema 3. Tema 3. Knaccudukanusi, Joructuyeckast 6 4 0 4 > 0 0 4
perpeccust
Tema 4. Tema 4. 3aBUcCHMBIE IPETUKTOPHI, JEPEBbS
4. |mpunsATHS penieHuit 6 2 0 2 1 0 0 2
5 Tema 5. Tema 5. BBeieHue B HEPOHHbIE CETU 6 4 0 4 2 0 0 4
6. TeMg 6. Tema 6.. Vmensbienne pazmepHoct. PCA. 6 > 0 > 1 0 0 2
Manifold Learning
7 Tema 7. Tema 7. Pabora ¢ TEKCTOBBIMH JAHHBIMU 6 2 0 2 1 0 0 2
3. Tema 8. Tema 8. PekoMeHgaTeIbHBIE CUCTEMBI 6 > 0 > 1 0 0 2
9 Tema 9. Tema 9. ['nybokoe oOyueHrne. CBepTOUHBIE 6 4 0 4 2 0 0 4
ceTn
Tema 10. Tema 10. Sequence to sequence.
10. |PexyppenrHbie ceT. PaboTa co 3ByKOoM 6 4 0 4 2 0 0 4
Tema 11. Tema 11. ITonHblil 1UKI peleHus
11. [mpakTrYecKoy 3a1a4M MAIIMHHOTO OOyYeHUs 6 4 0 4 2 0 0 4
Tema 12. Tema 12. ApXUTeKTypbl HEHPOHHBIX
12. |ceteit, Generative adversarial networks, Image to 6 2 0 2 1 0 0 2
image
lToro 36 0 36 18 0 0 36

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. Tema 1. O61mue NpUHIUNBI MAIIMHHOTO 00Yy4YeHUsI

Yro Takoe UHTEJUIEKT. YTO Takoe cnadblii MICKYyCCTBEHHBIA MHTEIUTEKT. CUIIbHBIA MCKYCCTBEHHBI MHTEIUIEKT. Pa3HOBHAHOCTH
npo6aeM. OcoberHocTy qaHHBIX. Kak 310 paboraer. KOHBEHIIMOHAIBHBIN aJITOPUTM VS MAIIMHHOE 00yueHne. OCHOBHbIE
Pa3HOBUAHOCTH MOAXOJ0B. O630p CYIIECTBYIOIIUX AITOPUTMOB U IIPUMEPHI MPAKTUIECKOTO PUMEHEHHMSI.

Tema 2. Tema 2. Perpeccus, rpajineHTHBIN CIOYCK, METO/] HAUMEHbIINX KBa/IPaTOB

VcKycCTBEHHBIN MHTEJUICKT U MallIMHHOE 00y4yeHue. ['unoTe3sl u Mojienu. Y poBHU abcTpakimu. Perpeccusi, hhopmyupoBka

3agaun. [Ipumeps! perpeccnonHsIX 3agad. OLS, AHanuTiyeckoe pelieHre. AHATUTHYECKOe pellieHNe, pUMep.
Koppensauunonssiil koapdunment Iupcona. I'paauentHslit criyck. MHokecTBeHHas1 perpeccus. HomuHaTuBHBIE (hakTOpPHI.
Binning. [TommHomuaneHas perpeccus. HemmueiiHas perpeccus.

Tema 3. Tema 3. Knaccudukanus, JorucTudeckas perpeccusi

3anaua c yuuteneM, supervised learning. Kareropuitnele nepemennsie, one-hot encoding. uckperusanus. bunapnast
kjaccudukams. PopmynaupoBka 3aaaud. [Ipumepsl kiaaccuduKaMoHHbIX 3a1a4. Jloructuyeckas perpeccus. Multiclass
classification. ITpo6sema kputepust TouHoctu. Precision & recall (TouHOCTb ¥ 10JIHOTa). OTKa3 OT KJIaCCU(UKAIVH.

Tema 4. Tema 4. 3aBucumble NpeJUKTOPDI, IepeBbs MPUHATHS PelIeHUui

MHK & JIK: mmocsl 1 MUHYCHL. He3aBUCHMMOCTD 3/1eMeHTapHbBIX MpeAuKTopoB. CMeHa Mopenu (aepeBbsi). [Ipumep aepeBa
NPUHATHS pelieHn, decision tree. bunaphble fepeBbst. Pazouenue/Split point. Munexkc Jxuuu/Gini impurity. Gini impurity vs
Entropy. depesbs u perpeccusi. [lepeodyuenue, overfitting. [TepeoOyuenue B cinyyae nepeBbeB. Cross-validation.
Perynspuzanus. Aucam6iau npunsitus petiennii. Random Forest.Gradient Boosting.

Tema 5. Tema 5. BBeieHue B HelipOHHbIE CETH
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Henocratku qrHeRHON perpeccuu v JJOTUCTHYECKON Kiaccudukanuu. HegoctaTku gepeBbeB NPUHATHS pelIeHUH.
[epuentpon. Sigmoid neuron. ApxurekTypa ceti. ®yHKIMsI CTOMMOCTH U TPaIMEHTHBIH cityck. O6paTHOE pacnpocTpaHEeHHe.
CroxacTHyecKuil rpaJIMeHTHBIN ciycK. OnTuMu3arin: cross-entropy cost function, softmax, dropout. Ilepeobyuenue,
overfitting.

Tema 6. Tema 6. YMenbmenue pazmepaoctu. PCA. Manifold Learning

Supervised vs Un-supervised (O6yuenue ¢ yauteneM u 6e3 yautess). Uto Takoe Kiacrepusanus. Semi-supervised
(monykoHTpOIMpyeMoe oO0yueHve) anroputmbl. Kiracrepusanus, K-means, C-means. Knacrepusanus, DBSCAN. IIpokiistie
pasmepHocteil. PCA: CoOCTBEeHHBIE BEKTOPBI, MATPHIIA KOBAPHAHTHOCTH, IIPUHITUITAATLHBIE KOMITOHeHTHI. Manifold Learning.

Tema 7. Tema 7. Pa6oTa ¢ TEKCTOBBIMH JaHHLIMU

IIpodnema TexcToBbIX HaHHBIX. One-hot vector. TF-IDF BekTopusanuss. CteMMuHT (TIPUBEACHUE CIIOBA K €ro 6a30BOW HIIH
KOpHEBOH (hopme myTeM otopachiBanus apPUKCOB), CTOM-CI0Ba. [IUCTpUOYTUBHAS TUITOTE3a. APXUTEKTYPbl HEHPOHHBIX CETEH
CBOW & Skip-gram. Word2Vec. FastText. Teopema baiieca. Naive Bayes njis1 kiaccugpukaiyy Tekcra.

Tema 8. Tema 8. PexkomeHnaaTebHbI€ CHCTEMBI

dopMyMpOBKa POOJIeMbl PEKOMEHATEIbHBIX CUCTEM U UX MpaKkThUueckas 3HaunMocth. Collaborative filtering:
TI0JIb30BATENNbCKUE U TPEAMETHBIE cX0/CcTBa. Memory-based noaxopl: BHIYUCIEHUE CXO/ICTB MEXKY MOJIb30BATENSAMH U
toBapamu. Model-based moaxoapl: airopuTMUUECKHe METO/Ib TocTpoeHust mporuo3oB. Content-based filtering: ncnonb3oBanue
XapaKTepUCTHK OOBEKTOB IS peKoMeHIaui. [ mOpuHbIe MOIX0 bl KOMOMHUPOBAHUE Pa3IMYHBIX METOIOB JJIs TIOBBIICHUS
TOYHOCTH.

Tema 9. Tema 9. F'ny6okoe o0yuenune. CBepTOUHBIE CETH

I'my6okoe 00y4eHne: MHOTOCJIOWHbIE HEPOHHBIE CETH U MX IpeuMyluecTsa. [Ipodnema oOyueHus riyOOKUX ceTei:
BBIUHMCIIUTENbHAS CJIOXKHOCTD M Nlepeo0yueHre. 3aTyXxaHue rpafieHTa: MPUYMHB BOSHUKHOBEHUSI M METOABI perenusi. Data
augmentation: TEXHUKHM yBEJIMYEHUsI pa3HOOOpa3usi TPEHUPOBOYHBIX JaHHBIX. PyHKIMY akTrBanmu: ReLu u ux Mmonudukanmum
JUIs1 yIydnieHust ooyueHust. Softmax: pyHKIMSI aKTUBALMHK JUTS 33/1a4 MHOTOKJIACCOBOM Kiaccupukanyu. CBEpTovHas
HEWpOHHAsl CeTh: ApXUTEKTYypa It 00paboTKH n3oOpaxkeHuit. Max-pooling: onepanysi yMeHbILIEH!s] pa3MEPHOCTH U
BbIJIEJIEHHS BaXHBIX IIpu3HakoB. Embeddings: BeKTOpHBIE NpecTaB/IeHNs CIIOB U KaTerOpUaIbHBIX JAHHBIX.

Tema 10. Tema 10. Sequence to sequence. PekyppentHrie cetu. Padora co 3Bykom

Dense NN u CNN: cpaBHeHHE apxXUTEKTyp U 00j1acTell mpruMeHeHus. Sequence to sequence: apxMTEKTypa Ui 3a1a4
npeoOpazoBaHusl OCJe0BaTeNbHOCTEH. [IpakTHUecKre NpUMEHeH sI: MalIMHHBIA TIepeBO/l, aHHOTAIMsI U300paXeHu ,
obpadoTtka peun. [Togxon k npodiemMe 06pabOTKHU MMOCIEA0BATENLHOCTEN Pa3IMuHOM JTMHBL. PekyppeHTHast HedpOHHasI CETb:
apXHUTEKTypa [UIst padOThI C MOCIeA0BaTEIbHBIMU JaHHBIMU. [IpodiemMa JOIrOCPOYHBIX 3aBUCUMOCTEN B TpaaguiMoHHbIX RNN.
GRU (Gated recurrent unit): ycoBepIieHCTBOBaHHASI apXUTEKTYypa peKyppeHTHbIX ceTeil. Encoder & decoder:
JBYXKOMIIOHEHTHAsI apXUTEKTypa [Uist 3a7au npeodpa3oBanust. Attention mechanism: MeXaHU3M BHUMAHUS [UTsl YTy qIICHUS
KayecTBa Mojiesieid. 3ByK KaK BXOJHbIC JaHHBIC: 0OCOOEHHOCTH 00padoTku ayauocurHaioB. Fast Fourier Transform (FFT):
npeoOpa3oBaHKe CUTHANIA U3 BPEMEHHOM B 4acTOTHYI0 o01acth. PeasnbHast apxurektypa DeepSpeech: npumep npoMsliuieHHOM
CHCTEMBI PAaCIIO3HABAHUS PEyH.

Tema 11. Tema 11. IToJHbI MUK pelIeHHs] PAKTHYECKON 321241 MAITUHHOTO 00y4YeHHs

Amnanm3 npodiembl: (opMyIHPOBKa OM3HEC-TPeOOBAHUI M TEXHMUYECKUX 3a7a4. AHAIM3 JaHHBIX: UCCIIE/IOBAHUE U
BU3yanu3alus ucxoaHblx JaHHbIX. Classification vs Regression: BBIOOp THIa 3aiaui B 3aBUCUMOCTH OT 1I€JIeBOH NEPEMEHHOM.
Outliers: MeTopl OOHapYKeHUs1 1 00pabOTKK BHIOPOCOB B JaHHBIX. Overfitting: npobiema nepeoOydeHus 1 METOIbI
perynspuszaruu. Train vs validation vs test: pa3aeseHne JaHHBIX U OLIEHKa KayecTBa Mojeu. Pre-trained models:
UCIIOJIB30BaHuUe Mpelo0yUeHHbIX Mojeeit 1 transfer learning. Hyperparameters: HacTpoiika runeprnapamMeTpoB aJropuTMOB
MatHHOTro o0yueHus. Grid search: aBToMaTH4ecKuii MOAOOP ONTUMAJIBHBIX TMIEPIIAPaAMETPOB.

Tema 12. Tema 12. ApxuteKkTypbl HelipOHHBIX ceTeii, Generative adversarial networks, Image to image

Turesl cioeB HERPOHHOW CETH: MOJHOCBS3HBIE, CBEPTOUYHBIE, peKyppeHTHbIe U Apyrue. Residual Networks (ResNet):
apXUTEKTypa C MPOIMyCKHbIMU coequHeHusiMu. Batch Normalization: MeTon yckopeHusi 00yueHUsl ¥ MOBBIIIEHHS CTAOUIBHOCTH.
[Ipo6iiema y30CTH crieqManu3anuu Mojielie riyookoro ooyuenus. Adversarial problems: nocranoBka 3aaau c adversarial
noaxoxamu. Generative Adversarial Networks (GANSs): apXuTeKkTypa reHepaTUBHO-COCTSI3aTeIbHBIX CETEH.

Competitive coevolution: aHayorus ¢ cucteMoi "XUIHUK-kepTBa’ B Onosoruu. [Ipouecc TpernpoBku GAN: B3aumMoieicTBre
JuckpumuHartopa u reaeparopa. Conditional GANS: ycioBHbIe reHepaTuBHO-cocTszaTesbHble ceTu. Cycle GANS: apxuTekTypa
JUIs1 33/1a4 CTUJICBOTO NiepeHoca 6e3 MapHbIX JaHHbIX. Progressive GANS: METO/ HOCTENIEHHOTO HAPALMBAHUS CJIOKHOCTH
rerepatmu. Bunsl 3aaa4: Image 2 Image, Text 2 Image, Deblurring images u npyrue npumeHeHusl.

5. lepedeHb y4eOHO-METOAYECKOTO 00€CIEeYEHHS UISA CAMOCTOSITEJHHOM Pa60THI 00yJalOmmIXcs Mo
JUCHUIINHE (MOLYJII0)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Google Colab - https://colab.research.google.com/
Kaggle - https://www.kaggle.com/

3AE
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scikit-learn - https://scikit-learn.org/stable/user_guide.html

9. MeToanuecKne yKa3aHHsA VI 00yUJaIomMUXcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor

MeToanueckue peKOMeH alu

JICKIH

Pabora o neximsM BKioyaeT B cedst paboTy [0 JIEKIMK, paboTy BO BpeMst JIEKIMU U paboTy IOCIIe JIEKLIUH.
CryeHTbl 3HAKOMBI C Y4eOHBIM IUIAHOM U TIpeTioiaBaTtelib 3apaHee cooOmaeT TeMy cieayomiei gekuun. CTyaeHTt
JIOJIKEH O3HAKOMHTBCSI C TEMOM I10 MaTepHrasaM B ceTy MIHTepHeT, B BUPTyaJIbHOW ayuTopun. Borpock! Bo
BpeMsi JIEKIIMH MOOMIPSIIOTCS 110 OLieHKe nperioaaBaresisi. [loce jgekuun Matepuan npopadatbiBaeTcs 1
UCIIONB3YETCs B JJAOOPaTOPHBIX paboTax

HPAKTUYECKUE
3aHATUA

HpaKTI/I‘{CCKI/IC 3aHATUSA BBIIIOJIHAKOTCA 110 TEMaM, ONIPEACIEHHBIM y‘IC6HI)IM IIJIAHOM. HGFCH,HLI JJIA KOHKpCTHOﬁ
pa6OTbI npeaiaralTcAa InmpenoaaBaTejieM. Kam;(aﬂ pa60Ta 3aBEPHIACTCA OTYETOM. B oruere JOJIZKHBI OBITh YETKO
onpeneeHbl IOCTAHOBKA 3a4a4U, I/ICHOJIb3yeMb1ﬁ PIHCprMeHTaprI, IMyTU pEeHICHUA 3a4a4U, HO,I[pO6HbII>i X0
pelIeHnd 3ala4, BbIBObI. HpI/IBCTCTByeTCH 06C}’)K,£[€HI/IG 1 BO3BMOJKHBIE aJIbTEPHATUBHBIC BApUAHTBI PCIHICHUA.
I/IHCprMeHTapHﬁ 3dBUCUT OT UMCIOLICTOCA IPOrpaMMHOIO obecrieueHus.

€aMoCTOSI-
TeJibHas paboTa

CamocrosTebHas padoTa BKIIOYAET B ceOs1 paboTy € JIEKIIMOHHBIM MATEPUAJIOM, TIOATOTOBKY K JIAGOPAaTOPHBIM
paboTam U BHIOJIHEHHE JTaOOPATOPHBIX PaOOT BHE ayAUTOPUHM, €CITH TO NpeyIaraeTcs MpernoaBaresiem,
MOITOTOBKY OTYETA, 4 TAKXKE U3ydYeHHe HOBOTO MaTepHaa o CeTH.

W3yyeHre HOBOTO MaTepuaia o TeMe JOKHO 00S3aTeIbHO COMPOBOXKAATHCSA 03HAKOMJIEHHEM C HOBEMIITMMU
JOCTIKEHHMSIMH, TaK KaK JIaHHas cpepa OTHOCUTCS K OBICTPO pa3BUBAOIIMMCS obnactsam. [Toatomy
NPUBETCTBYETCS BKJIIOUYEHHE B OTUETHI 10 JIAOOPATOPHBIM paboTaM a TaKKe BOIPOCH! BO BPEMsI JIEKIIHIA 110
HOBEWIIINM JOCTHXEHUSAM 10 U3YIAEMOM TEME, 3TO MOKET MOOHIPATHCS MPEoIaBaTeIeM JOIOTHUTEIbHBIMI
Gayamu.

3a4€T

3auer ABIAeTCA (bOpMOfI HUTOIOBOI'O KOHTPOJIA, OLICHI/IBEIIOH.Ieﬁ CTCIICHb OCBOCHUA TEOPETUIECKOIO U
MPAKTUYIECKOIr0 MaTepuaia AIMCIHUTUINHBI. HHH yCl'[CI.HHOfI CIavyu 3a4€Ta HGO6XOHI/IMO BJIaJI€Th OCHOBHBIMUA
NOHATUAMMA, MECTOJAMU U AJITOPUTMaMU, pAaCCMOTPECHHBIMUA B XOJ€ IIGKL[I/IfI " MMPAKTUYICCKUX 3aHATUN.
PeKOMCHHyeTCH 3apaHEC MOBTOPUTb KOHCIEKTHI HCKHHﬁ, Martepuajibl CCMUHAPOB U OTYETHI 11O Ha60paTOpHLIM
pa60TaM. Ocoboe BHUMaHUE CJIENyCeT yACJIUTb TIOHNMAaHWIO CBSI3EN MEXKAY pa3/IMYHbIMUA TEMAMU KypcCa.
HpCHOHaBaTCHb MOXET OLICHUBATDH HE TOJIBKO q)aKTI/I‘IeCKI/IG 3HAHHUA, HO U CIIOCOOHOCTh CTyACHTA IIPUMCHATb UX
JUISL pEIIEHM A TUIIOBBIX 3a/1d4, dHAJIM3UPOBATDh ITOJIYYECHHBIC PE3YJIbTATBHI U ACJIaTh aprYMEHTUPOBAHHBIC BbIBOBI.
BOHpOCI)I, BBI3bIBAIOIUE 3aTPYAHCHUS, CJICAYET BbIIIUCATh U YTOUYHUTDH y NMIPENOAAaBaTEIAA HA KOHCYJIbTALIUU TIEPE]
3a4€TOM.

10. ITepeyenb nH(Q OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILTHHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEOOXO0JUMOCTH)

IepeyeHsb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBIX IIPU OCYILECTBICHHH 00pa30BaTEIbHOIO Mpoliecca 0 AUCIUILUINHE
(MoyJTI0), BKJTIOYAsI TIepeueHb MPOrpaMMHOTO 0OecIeueHUsI U MH(POPMAIIMOHHBIX CITPABOYHBIX CUCTEM, IPEJICTABJICH B
IpunoxeHnu 3 K paboyert nporpaMmMe TUCITUTLIMHBL (MO JIsT).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYJI0) BKIIOYAET B cebsl Cleayoiye

KOMITOHEHTHI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHS K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTEI ¢ ITpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI

U CTYJIbSI).

KOMHI)IOTCP W [IPUHTEP JIA paCII€YaTKH pa31aTOYHbIX MATEPUAJIOB.

12. CpelICTBa ajantanvm npenoaaBaHusd U CHUIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJHUI0B U JHII C
OrpaHU4Y€¢HHbBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6paBOBaTeHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.]'[61'"{21101]_[1/16
BOCIIpusiTUC HH(bOpMaHHH O6y‘-laIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- MPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 0OECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHUCJIE BUPTYAJIbHBIX TA0OPATOPHIA U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C IpenojgaBarejeM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BAaHbI 11 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MNMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.
[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueO6HbIM 1u1aHoM o Harpasienuio 09.03.04

"TIporpammHasi MHXeHepHs'' ¥ poduIIo NoAroToBKY "Pa3zpaboTka ¢ pOBEIX MPOAYKTOB (C MIPUMEHEHNEM JIEKTPOHHOTO
00yYeHUs W UCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI)" .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.16 Mawwunnoe obyuenue

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku: 09.03.04 - IIporpammuasi UHXeHepUs
[podunp noxrorosku: Pazpadborka nupoBbIX MPOAYKTOB (¢ TPUMEHEHUEM JIEKTPOHHOI0 00YYeHHU s ¥ AINCTAHIIMOHHBIX

O6Qa3OBaTeHLHHX TEXHOJIOTUI)

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1.Jlakmmanan B. ManmnHoe o6y4enue. [larTepHbl mpoekTrpoBanus: nep. ¢ aHri. / B. Jlakmmanan, C. Poouncon, M. MyHH. /
B. JlakmvanaHs. - Cankr-IletepOypr : BXB-IletepOypr, 2022. - 448 c. - ISBN 978-5-9775-6797-8. - URL:
https://ibooks.ru/bookshelf/385740

(mara obpamenus: 10.12.2024). - TekcT: 37€KTpOHHBIN.

2.Pnax, [1. MammHHOe 06ydenue. Hayka 1 HCKycCTBO OCTPOEHHSI JITOPUTMOB, KOTOPbIE M3BJIEKAIOT 3HAHMS U3 JaHHBIX / 1.
®iax; nep. ¢ anrn. A. A. CiuHKMHA. - 2-€ n3g. - Mocksa : JIMK Ilpecc, 2023. - 401 c. - Cucrem. TpeboBanus: Adobe Reader
XI mu6o Adobe Digital Editions 4.5 ; sxpan 10'. - ISBN 978-5-89818-300-4. - Tekcr : anekTponHsiii // D5C "KoHcybTaHT
crynenra' : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785898183004.html

(mara obpamenus: 10.12.2024). - PexuM J1ocTyna : 1o MoJmcKe.

3.Bolorun, B. B. MaTtemariueckne 0CHOBbI MallIMHHOTO 00Y4eHHsI M IPOrHO3UPOBaHUs : yueOHoe nocodue / B. B. Boiorus. -
MockBa : MOCKOBCKHI LIEHTP HENPEPHIBHOIO MaTeMaTH4deckoro oopasosanus, 2014. - 304 c. - ISBN 978-5-4439-2014-6. -
Texcr: anekTponHbIi // JIaHb : 27eKTpoHHO-01OMMoTeuHast cucrema. - URL: https://e.lanbook.com/book/56397 (nata
ooparmrenus: 10.12.2024). - Pexxvm goctyna: Ij1sl aBTOPH3. MOJIb30BaTeNeH.

4. Pamka C. Python u maimmHHOe 00yueHue: KpaiiHe He0OX0MMOe MOCOOUe MO HOBEHIIIe MpeACcKa3aTeIbHOW aHAIUTHKE,
o0Osi3aTesipHOe JUTst 6oJiee rIyOOKOro NOHUMAHUSI METOJOIOTMU MAIIMHHOTO 00y4eHus: ipakTuieckoe nocodue / Pamika C. -
Mocksa: IMK Ilpecc, 2017. - 418 c. - ISBN 978-5-97060-409-0 - Texkcr : anektponssiii // D5C 'KoHcynbTaHT cTyaeHTa' :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970604090.html (nata o6pamenusi: 10.12.2024). - Pexum
JOCTYyIa : TIO MOJIHUCKE.

HomnoJHuTeJIbHASI JUTEpaTypa:

1.9160n1 Kpuc. MamaHoe o6yuenue c ucrosbzoBanueM Python. CoopHuK petienToB: niep. ¢ aHri. - CaHkT-ITerepOypr :
BXB-Iletepoypr, 2019. - 384 c. - ISBN 978-5-9775-4056-8. - URL: https://ibooks.ru/bookshelf/366635

(mata oopamenus: 10.12.2024). - TekcT: 37eKTPOHHBIN.

2. Macuc C. NHrepnperupyemoe MaimHHoe o0ydeHue Ha Python: nep. ¢ anri. / C. Macuc. - Cankr-IletepOypr :
BXB-Iletepoypr, 2023. - 640 c. - ISBN 978-5-9775-1735-5. - URL.: https://ibooks.ru/bookshelf/389646 (nara oOpaiieHus:
10.12.2024). - TeKCT: 2JeKTPOHHBIH.

3.Bbpunk Xenpuk. MamHHoe oOydenwe. - (Cepus 'Budimoreka nporpammucra'). - Cankr-IletepOypr : ITutep, 2018. - 336 c. -
ISBN 978-5-496-02989-6. - URL.: https://ibooks.ru/bookshelf/355472 (nara obpamenns: 10.12.2024). - TekcT: 31eKTPOHHBIH.
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IMporpamma auctmumiasl "MarmmaHoe 06ydenue”; 09.03.04 "IIporpamMHast MHXeHepHs .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.16 Mawwunnoe obyuenue

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 09.03.04 - IIporpamMmuasi UHXeHepus

Ipoduns noaroropkn: PaspaboTka 1rpoBbIX MPOIYKTOB (C IPUMEHEHHEeM 3IeKTPOHHOTO 00yJYeHNS U INCTAHIIMOHHBIX
00pa30BaTEIIbHBIX TEXHOJIOTHI)

KBanmmdukanus BbITyCKHUKA: OaKanaBp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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