MHWHOBPHAYKH POCCHUU

®denepanbHOE rOCYIapCTBEeHHOE OKOIZKeTHOEe 00pa30BaTe/IbHOE YIPEKICHHE BBICIIECT0
o0pa3oBanusi «l'opHO-AnTaiicKuii rocyiapcTBeHHbIl YHUBEPCHTET»
(PI'OY BO I'Al'Y, I'AL'Y, I'opHo-AsTalicKMil TOCYIapCTBEeHHbIN YHHBEPCHTET)

Heuponnble ceTu

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi kadeapa mareMaTuKH, GU3UKU U HHPOPMATUKHU

Y4eOHsIit mTaH 02.03.01_2025 625.plx
02.03.01 MaTemaTuka 1 KOMIBIOTEPHbBIE HAYKU

Hudpossie TeXHOTOTHA

Kpanmnouxamus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 33ET
Yacos 1o yueOHOMY IJIaHy 108 Bunbl KOHTpONS B ceMecTpax:
B TOM UHCJIE: 3a4eThl 7
ayUTOPHbIE 3aHATH 54
camocTosITeNbHast paboTta 44,1
4acoB Ha KOHTPOJIb 8,85

Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp 7 (4.1)
(<Kypc>.<Cemectp Ha Kypce>) Hroro
Henens 14 3/6
Bup 3anaruit v PII i PII

Jlexuuun 18 18 18 18
IIpakTuueckue 36 36 36 36
Koncynbranum (s cTyaeHTa) 0,9 0,9 0,9 0,9
KoHTpons camocTosTensHON paboThI TIPH 0,15 (0,15 |0,15 [0,15
MPOBEICHUH aTTECTAlUU
Hroro ayx. 54 54 54 54
KonraktHas paborta 55,05 | 55,05 | 55,05 | 55,05
Cam. pabota 44,1 44,1 |44,1 |44,1
Yacel Ha KOHTPOJIb 8,85 8,85 |8,85 8,85
Hroro 108 108 108 108




IIporpammy coctaBuin(u):
K.¢h.-m.H., doyenm, asvioxun U.F.

Pabouast mporpamMMa TUCIUILTHHBL
HeiiponHnbie ceTn

paspaborana B coorBercTBuu ¢ ®I'OC:

®denepalbHBIN rOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHIAPT BBHICILIETO0 00pa30BaHMs - OaKalaBpUAaT 110 HATIPABICHUIO MOJATOTOBKU
02.03.01 MaremaTnka ¥ KOMIbIOTEpPHBIC HayKH (prka3 MunoOpHayku Poccun ot 23.08.2017 r. Ne 807)

COCTaBJICHAa Ha OCHOBAaHWHU y4eOHOTO IUIaHA:
02.03.01 MaremaTuka U KOMIBIOTEPHBIC HAYKH
YTBEPXKICHHOTO Yu4&HBIM coBeTOM By3a oT 30.01.2025 mporoxoi Ne 2.

PaGouast mporpaMma yTBepiKAeHA Ha 3aceaHuu Kadeaps
Kkadenpa MaTeMaTHKH, PU3NKH 1 HHPOPMATHKH

[Iporoxomn ot 10.04.2025 npotokon Ne 10

3aB. kadenpoit bornanosa Pana AnexcanapoBHa



BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2026-2027 yaeOHOM roly Ha 3aceJaHuu Kadbeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH

[Iporokom ot 2026 1. No
3aB. kadenpoit bormanosa Pana AnexcanapoBHa

Buzuposanue PIIJ] nns ucnoiHeHust B ouepeHoOM y4eOHOM roay

PaGouas nporpamma rnepecMoTpeHa, o0Cyx/IeHa U 0J00peHa 1is
ucnonHenns B 2027-2028 yueOHOM roay Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

[Ipotokom or 2027r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucronHeHus B 2028-2029 yueOGHOM roay Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH

[Ipotokom ot 2028 . Ne
3aB. kagenpoii bornanosa Pana AnexcanapoBHa

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2029-2030 yueOGHOM roay Ha 3aceIaHuu Kaheapbl
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2029r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | Henu: 1lenpto 0CBOCHUS AUCLUUILINHBI ABISACTCS U3YyYE€HUS] OCHOB HEMPOHHBIX CETEU M OBIAJACHUE METOAAMU U CPEACTBAMH
pa3paboTKu aNrOpuTMOB MALIMHHOTO OO0Y4eHHs

1.2 |3aoauu: 1. I3ydyeHne OcHOB HEHPOHHBIX CETEl M MAIIMHHOTO OOyYEHHUS.

2. dopMupoBaHNE 3HAHWH, YMEHUH W HABBIKOB, O3BOJISIONINX OBJIAJIETh METOJAMHU M CPEJICTBA pa3pabOTKu
JITOPUTMOB HEMPOHHBIX CETEH.

3. ®opMHpoBaHHE HABBIKOB pa3pabOTKH MPOTPAMMHOI0 00ECIIEUEHHUS PEaTU3yIOIIEr0 aJrOPUTMbBI HHTEIUIEKTYalbHOMI
00pabOTKM JTaHHBIX CPEACTBAMHU MOJIENIEH MAalIMHHOTO O0YyYeHHSI.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: | b1.B.IB.03

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | TexHOTOTUH MPOTPAMMHUPOBAHHS

2.1.2 | Maremarudeckasi CTAaTUCTUKA U CIydaiHbIE IPOLIECCHI

2.1.3 | ®yHKIMOHANBHBIN aHATIU3

2.2 | JMCUMIUTMHBI M IPAKTHKH, [JIs1 KOTOPHIX OCBOEHUE TAHHOI AUCIHILTMHBI (MOTYJIsI) HEOOXOTUMO KAK
npeaiIecTBYIOIIee:

2.2.1 | BoInosHEHNE | 3alMTa BHITYCKHON KBAM(UKAIIMOHHON pabOThI

3. KOMIETEHLIUH OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIIATIINHBI
(MOJLY.JIsT)

IIK-2: Cnoco0eH UCKATh HYXKHbIe HCTOYHHKH HHQOPMalMU U JaHHbIe, BOCHPUHUMATD, AHAJIM3UPOBATh, 3AII0MUHATD U
00padaThIBaTh NPOrPAMMHBINA KO HH(POPMALUHU ¢ HCIOJb30BAHHEM HU(POBLIX CPEACTB, a TAKIKe ¢ IOMOIIbIO AJITOPUTMOB
H MIPOrpamMm ¢ neJibio 3¢ GeKTHBHOI0 HCMOIb30BAHNS HHGOPMAIUM ISl pelieHus NPodecCHOHAIBHBIX 32124 C Y4eTOM
OCHOBHBIX TPeOOBaHUIT HHPOPMALIMOHHOI 0€30MACHOCTH

HNI-1.1TK-2: 3HaeT cnoco0bl 1 METOABI MOUCKA, BOCTIPUATHS, XPAHEHH, AHAJIN3A, Iepeaadn U 00padoTKu HHPOPMALIMHU U
AAHHBIX, HEOOXOMMBIX /ISl PelleHHs MOCTABJIEHHOM 32/1a4M, ¢ IOMOIIBIO HA(PPOBBIX CPEACTB, AJITOPUTMOB U MPUKJIATHBIX
nporpamMmm

3HaeT crocoOBl M METOIBI IIONCKA, BOCHIPUATHS, XpaHSHHMS, aHAJIN3a, TTepefavyr HH(POPMAIHH U JaHHBIX, HEOOXOIUMBIX JUIS
pelIeHus HOCTAaBIEHHOH 3a1a4H, ¢ TIOMOIIBIO I(POBEIX CPEACTB, ATOPHUTMOB M IPUKIIAJAHBIX IPOrPaMM B 00IaCTH MAIIMHHOTO
o0y4eHus

WJI-2.11K-2: UmeeT npakTH4eCKHIi ONBIT MOMCKA, BOCHPHUATHSA, XpAHEHHs], AHAJIN3A, epefayu U 00padoTku undopmanun
H JAHHBIX € TIOMOLIbI0 HU(POBLIX CPEACTB, AJTOPHTMOB U MPHKJIAJHBIX IPOrPaMM € LeIbI0 PelleHH MOCTABJICHHBIX
3a1a4

HNmeer HpaKTI/I‘IeCKI/Iﬁ OIIBIT ITOUCKA, BOCIIPUATHUA, XpaHCHUS, aHaJIM3a, II€peaadn I/IH(I)OpMaL[I/II/I 1 JaHHBIX C ITIOMOIINBIO HI/I(i)pOBLIX
CpE€ACTB, AJITOPUTMOB U IPUKITATHBIX TPOTPaMM C LEJIbI0 PEHICHUA ITOCTAaBJICHHBIX 3a/1a4 B 00J1aCTH MaIIHHHOI'O 06y‘IeHI/IH

4. CTPYKTYPA U COAEPKAHUE JUCIUAIIJINHBI (MOJXYJIS)

Kon HaumenoBaHnue pa3ienoB u Tem /Buag | Cemectp / | YacoB | Komneren- | Jlutepatypa | Unre | Ilpumeuanue
3aHATUSA 3aHATHS/ Kvype M paKT.
Pa3nen 1. BBegeHnue B HelipOHHBIE ceTH
1.1 Beenenue B HeliponHsie cetn /JIex/ 7 4 WJI-1.11K-2 JI1.1 0
NA-2.11K-2 JI1.2J12.1
2.2
1.2 Beenenmne B Heiiponnsie cetn /I1p/ 7 4 NAa-1.I1IK-2 J1.1 0
Na-2.11K-2 JI1.2J12.1
2.2




1.3 Beenenue B Heifponnsie cetu /Cp/ 6,1 na-1.11K-2 J1.1
na-2.11K-2 J1.2J12.1
2.2
Pazgen 2. OcHosbl s3bika Python nuis
NpOrpaMMHPOBaHUS HelipOHHBIX ceTeii
2.1 OcHoBsl s13b1Ka Python amst 4 Na-1.11K-2 JI1.1
MPOTrPaMMHPOBAHMSI HEHPOHHBIX Na-2.11K-2 JI1.2J12.1
cereit /Jlex/ 2.2
2.2 OcHoBsI s1361Ka Python mmst 8 NJ-1.1IK-2 JI1.1
NIPOrpaMMHPOBAHMsI HEUPOHHBIX Na-2.11K-2 JI1.2J12.1
cereti /TIp/ 2.2
2.3 OcHoBsI s3b1Ka Python mmst 8 Na-1.11K-2 J.1
TIPOTrPaMMHPOBAHHS HEHPOHHBIX NJI-2.11K-2 JI1.2J12.1
cereii /Cp/ 22
Paznen 3. lIpumenenue HelipoHHON
CeTH /ISl PACIIO3HABAHUS 00pa30B
3.1 IIpumeHeHre HEHPOHHOW CeTH TSt 6 Na-1.11K-2 J.1
pacmo3HaBanus 00pa3oB /JIek/ Na-2.11K-2 JI1.2J12.1
.2
3.2 [IpumMeHeHne HEUPOHHOM CEeTH IS 12 Na-1.11K-2 JI1.1
pacnio3HaBanus 0opa3os /IIp/ NI-2.11K-2 JI1.2J12.1
2.2
33 IIpumeHeHre HEHPOHHOW CeTH IS 12 NJ-1.1IK-2 JI1.1
pacmo3HaBanust 06pazoB /Cp/ Na-2.11K-2 JI1.2J12.1
2.2
Paznen 4. [IpumeHeHue HelPOHHOI
CeTH JJIsl pellieHus 3a/1a4u perpeccuu
4.1 IIpumeHeHre HEHPOHHOU CeTH ISt 4 NJ-1.1IK-2 JI1.1
peenus 3aaauu perpeccuu /Jlex/ Na-2.11K-2 JI1.2J12.1
2.2
4.2 IIpumeHeHre HeHPOHHOW CeTH TSt 12 Na-1.11K-2 J.1
pemrenust 3anauu perpeccuu /Ip/ NA-2.11K-2 JI1.2J12.1
2.2
4.3 [IpumMeHeHne HEWPOHHOM CEeTH IS 18 Na-1.11K-2 JI1.1
peleHus 3agauu perpeccun /Cp/ Na-2.11K-2 JI1.2J12.1
2.2
Pazpen 5. KoncyabTanum
5.1 Koncynpranus no gucrmrminae /KoHc/ 0,9 Na-1.11K-2
Na-2.11K-2
Paznen 6. [Ipome:kyrounasi aTrecTaums
(3auéT)
6.1 TTonroroBka k 3a4éry /3auér/ 8,85 | UO-1.IIK-2
Na-2.11K-2
6.2 KonTtakthas pa6ora /KCPATT/ 0,15 | UO-1.I1K-2
na-2.11K-2

5. ®OHJ OIEHOYHbBIX CPEACTB

5.1. IosicHuTEeILHAS 3aIMCKA

1. Ha3nauenue ¢onga orieHoUHbIX cpeacTB. OLEHOUHbIE CPEACTBA IIPEAHA3HAUCHBI UL KOHTPOJIS M OLIEHKH 00pa30BaTeNbHbIX
JOCTHKEHHH 00y4aroMmuXcs, OCBOUBIINX IIPOrpaMMy YIeOHOH AUCIIUIUINHEL.

2. q)OH,E[ OLICHOYHBIX CPCACTB BKIIOYACT KOHTPOJbHBIC MAaTCPpUAJIbl IJIA ITPOBECACHUSA BXOAHOT'O KOHTPOJIA, TCKYIICTO KOHTPOJIA lu
2B (bopMe BOIIPOCOB, 3a1:[aHm71, a TaKXKe HpHMCpHBIﬁ NEpCUYCHb BOIIPOCOB JIsI IPOBCACHUA HpOMe)KyTO'—IHOﬁ aTTeCTallii B (bopMe
3a4cra.

5.2. OueHo4HbIe CPeCTBA A5 TEKYIero KOHTPOJIs

[IpumepHsbIif KOMIUIEKT TecTa "BxomHoit KoHTpoIs"

1. Uro Ha3BIBAETCS ANTOPUTMOM?
1. mociie10BaTeIbHOCTD KOMaH/I, KOTOPYIO MOXKET BBIIIOJIHUTE HCIIOJIHUTEIb
2. cucTeMa KOMaH/T HCIIOTHUTEIIS

3. HyMepOBaHHAs MOCIEIOBATEIFHOCTE CTPOK




4.
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HEHYMEPOBaHHAs NOCICA0BATCIBHOCTD CTPOK

. UTo Takoe MCIOIHUTENb aNropurMa?

. OTO CIIMCOK KOMaHA AJIS PELIeHHs IIOCTAaBICHHON 3a/1a4u.

. OT0 mporpamma, CocTaBlICHHAas [0 3alaHHOMY aJlTOPUTMY.

. OT0 00BEKT, KOTOPBIH COCOOCH IIOHUMATh M UCIIOIHATH KOMaH/Ibl, yKa3aHHbIEC B JITOPUTME.

. Kakoii anroput™ Ha3piBaeTCs HUKITMYECKIM?

. AIroput™, B KOTOPOM KOMaH ikl pabOTAIOT IIOCIIEA0BATENBHO OJJHA 33 IPYTrOH.

. AnTOpHuTM, B KOTOPOM KOMaH/1a MIM HECKOIBKO KOMaHA paboTaloT MHOTOKPATHO.

. AnropuTM™, KOTOpBIi paboTaeT 11b0 1Mo 0HOI BETBH, KOO IO IPYroi, B 3aBUCHMOCTH OT BHIITOTHEHUS yCIOBHUS.

. Kaxkoit anroput™ Ha3pIBaeTCs THHEHHBIM?

. ATTOpHUTM, B KOTOPOM KOMaH/IBI paO0TAIOT IIOCIIEIOBATENIHHO OTHA 32 PYTOM.

. AropuTM™, B KOTOPOM KOMaH/1a MJTH HECKOJIBKO KOMaH [ pab0oTal0oT MHOTOKPATHO.

. ANropHuTM, KOTOpPBIil paboTaeT 100 10 OTHOI BETBH, JIHOO 10 IPYroii, B 3aBUCHMOCTH OT BBIITOJTHEHUS YCIIOBUSI.

. Kakoil anroputM Ha3blBa€TCs aITOPUTMOM BETBIICHUS?

. ANTOpHUTM, B KOTOPOM KOMaH bl pab0TaIOT MOCIEI0BATENBHO OHA 3@ JPYTOM.

. AIropuTM™, B KOTOPOM KOMaH/1a MJIM HECKOJIBKO KOMaH 1 pabOTal0T MHOTOKpPAaTHO.

. ATTOpHuTM, KOTOPHIi paboTaeT 1100 10 0HOM BETBH, KOO IO IPYroi, B 3aBUCHMOCTH OT BEHITTOJTHEHHS yCIOBHS.

6.Mopenb ecTh 3aMENICHUE U3y4aeMOr0 O0BEKTa IPYTHM OOBEKTOM, KOTOPBIA OTPaXKaeT. ..

1.
2.
3.
4.

BCE CTOPOHBI JAaHHOTO 00BEKTa

HEKOTOPbIE CTOPOHBI JAHHOTO 00BEKTa
CYILIIECTBEHHBIE CTOPOHBI JAHHOTO 0OBEKTa
HECYIIECTBEHHBIC CTOPOHBI IAHHOTO 00BEKTa

7.Mopnens conepKUT HHGOPMALUHL. . .

L.
2.
3.
4.

CTOJIBKO 7K€, CKOJIBKO M MOJICTIUPYEMBIi 00BEKT
MEHBIIIe, YeM MOJICITUPYEMbIH O0BEKT

OoutbIe, YeM MOJEITHPYEMBIi 0OBEKT

HE COAEPKUT UHPOpMaLUU

8.KakoBBI OCHOBHBIE ATaITBl 00pabOTKH HHOOPMAITHH KOMITEIOTEpOM?

L.
2.
3.

9.Kakoii 3rar peUICHHUA 3a1a4 Ha KOMITIBIOTEPE OTCYTCTBYET B cnez[y}omeﬁ HGHO‘IKGZOGBGKT -

BBox 1 BbIBOI HH(POPMAIIHH.
BBoj, npeoGpa3zoBaHue, XpaHeHHe, BBIBOA HH(POPMAITHH.
Coxpanenue nHpopmanuu B daiie.

KOMITBIOTEPE - aHAJIN3 PE3YIIBTaTOB i KOPPEKTHPOBKA MOJEITH?

L.
2.
3.
4.

oCcTpoeHne MHPOPMAITIOHHON MOIEIH

KOJIMPOBKA aJITOPUTMA Ha S3bIKE IPOrPaMMHUPOBAHHS
AHAJIU3 TTOJTYYCHHBIX JaHHBIX

pa3paboTka anropuTMa

10. CBOHCTBOM ajropuTMa siBJsieTCs:

SNk v

PesynbratuBHOCTS;

HuxauaHOCTS;

B03MOXHOCTh U3MEHEHHUS TTOCIIEA0BATEILHOCTH BBIIIOJHEHUSI KOMAHI;
B03MOXXHOCTh BBITIOJIHEHHS AJITOPHTMA B 0OPAaTHOM TTOPSIJIKE;
[IpocToTa 3amucu Ha A3bIKaX MPOTPAMMHUPOBAHUSL.

Kputepuu ouenku
«3auTeHo) — BBIMOIHEHKE BepHO Oonee 60% 3amaHuid.
«He 3autreHo» — Beinonuenue 60% 1 MeHee 3alaHUi BEPHO.

IIpumepnsie Bonpocsk! "Tekymuit koHTpoas 1"

SAINANE IR

OCHOBHBIE TTOHATHS MAIIMHHOTO O0YydeHHSI.
OCHOBHBIE ITOCTAHOBKH 3a/ad.

ITpumepsl MpUKNAAHBIX 3a/4a4.

JIunelinble IpOCTpaHCTBA.

BekxTopel U MaTpuUIbL.

JInnelinas HE3aBUCHUMOCTb.

... - HCCJICAOBAHUEC MOJIC/IN Ha




7. O6parHas MaTpHIa.

8. IpousBonHas ¥ rpagueHT HYHKIUH.

9. I'panueHTHBIN CIyCcK.

10. Brmykieie GyHKIHN.

1. Crny4aiiHbple BEJMYMHBL.

12. JluckpeTHble U HeNpepbIBHBIE pacnpeneneHus. [Ipumepsl.

13. OrneHrBaHUe MApaMEeTPOB paclpeaeTIeHuH, METO MAaKCUMAIHHOTO MPaBIONOI00uSI.
14. ByrcTpannunr.

15. JluHeiiHBIe METOMBI KNAacCU(UKAIUN U PErpecCcHr: (PYHKIUOHABI KauyecTBa, METObI HACTPOWKH, OCOOCHHOCTH
PUMEHEHHS.

16. MeTpuku KagecTBa aJTOPHTM PETPECCHH U KIACCH(DUKAIINN.

17. OneHMBaHue KayecTBa alrOpUTMOB.

18. OTJI0)KeHHAsT BBIOOPKA, €¢ HEJIO0CTATKH.

19. OneHKa MOJTHOTO CKOMB3SILET0 KOHTPOJIS.

20. Kpocc-Banunanus. Leave-one-out.

Kputepuu ouenku
«3auTeHo) — BHIIOIHEHHE BepHO Oosee 60% 3amaHuii.
«He 3aurenoy» — BeimonHeHue 60% 1 MeHee 3a1aHUl BEPHO.

[Tpumephbie Bonpocs "Tekyiuii KoHTpoJb 2"

1. JlepeBbs pelieHui.

2. MeTtonpl noctpoenus aepeBbeB. Ux perynspusanus.
3. Kommnosuuu anropurMmos.

4. PasnoxeHne ommOKN Ha CMelIeHne U pa3dpoc.

5. Crny4aiiHBIN Jiec, ero 0COOEHHOCTH.

6. Metoabl oucka BbIOPOCOB B JaHHBIX.

7. MeToBI BOCCTaHOBJICHUS IIPOITYCKOB B JTAHHBIX.

8. Pabora ¢ HecOalaHCHPOBAaHHBIMU BBEIOOPKAMH.

9. 3amada aHanM3a NOTPEOUTENbCKON KOP3HUHBI.

10. Ionnepxkka U JOCTOBEPHOCTH. YacThle, 3aMKHYThIE U MAKCHMAJIbHBIE YACThIE MHOXECTBA. AJTOPUTM ATPHOPHU.
11. 3amaya KiiacTepu3alum.

12. Anroputm K-Means.

13. OLEHKHM KayecTBa KJIaCTepU3alMU.

Kputepuu ouenku
«3auTeHo) — BHINOIHEHHE BepHO Oosee 60% 3amaHuid.
«He 3aurenoy» — BeimonHeHne 60% 1 MeHee 3a1aHUl BEPHO.

5.3. TeMbl NHCbMEHHBIX PadoT (3cce, pedepaThl, KypcoBbie padOTHI U JP.)

He npenycmotpensl

5.4. OneHo4HBIE CPEACTBA IJIsl IPOMEXKYTOYHON aTTecTaluu

HpI/IMepHLIe BOIPOCHI IJI ITOATOTOBKH K 3a4CTYy

1. OCHOBHBIC TIOHATHA MAIIHHHOTO OOYYSHHS.

2. OCHOBHBIE TTOCTAHOBKH 3aad.

3. [Tpumeps! NpUKIagHBIX 3a1ad.

4. JlunHeitHbIE TPOCTPAHCTBA.

5. BekTopsl 1 MaTpuLbL.

6. JluHeltHast HE3aBUCHUMOCTbD.

7. OOpartHas MaTpuIa.

8. [IpousBoaHas U rpajueHT QyHKIHH.

9. I'panuenTHbIi cIyck.

10. Bemykisie GyHKImm.

11. CrnydaliHble BEIUYMHBI.

12. JuckpeTHble U HenpepbIBHBIE paciipenenaeHus. [Ipumepsl.

13. OrneHnBaHUE TTApPaMETPOB PACIIPEIEIICHUH, METOI MAaKCHMAaJIbHOTO TPABIOIIOI00NS.
14. Byrcrpanmuar.

15. JluHeiiHBIe METOIBI KIaCCU(UKAIINH U perpeccuu: (PyHKINOHAIB Ka4ecTBa, METOIBI HACTPOUKH, 0COOEHHOCTH
MIPUMEHEHHSI.

16. MeTpHKH KadecTBa aIrOPUTM PErpeccHy M KiacCH(UKaIny.

17. OrneHrMBaHUE KayecTBa aJlfOPUTMOB.

18. OtnoxxeHHasl BEIOOpKA, €€ HeJJOCTATKH.

19. OlieHKa OJTHOTO CKOJIB3AIIETO KOHTPOJIS.




20. Kpocc-Banmupanus. Leave-one-out.

21. JepeBbst perieHui.

22. Mertonbl nocTpoeHus epeBbeB. VX perymsipusanus.
23. Komnozunuu anropurmos.

24, Pasnoxenne ommOKn Ha cMemeHne 1 pa3dpoc.

25. CrnydaifHbIi J1ec, €ro OCOOCHHOCTH.

26. MeTo1bl MOMCKa BHIOPOCOB B JTaHHBIX.

27. Merozbl BOCCTaHOBJICHUS IPOILYCKOB B JAHHBIX.
28. Pabota ¢ HecOaaHCUPOBaHHBIMU BBIOOPKaMHU.

29. 3agaya aHaIM3a MOTPEOUTENHECKONW KOP3HHBI.

30. ITonnep:xka U 10CTOBEpHOCTh. YacTble, 3aMKHYThIE U MAaKCHMAaJIbHbIE YaCThle MHOXKECTBA. AJITOPUTM AIPHUOPU.
31. 3anava KjaacTepU3aLuu.

32. Anroputm K-Means.

33, OueHKH KayecTBa KJacTepU3aluu.

Kpurepuu onenxu:

«3a4TEHOY, TIOBBIIICHHBIN YPOBEHb: BBICTABISIETCSI CTYACHTY, €CIIH IIPOJIEMOHCTPHPOBAHO TTyOOKOE U ITPOYHOE

YCBOEHHE MaTepHaia, T.€. HOCJIEA0BATENLHO, IPAMOTHO U JIOTHYECKH CTPOWHO M3JI0KEHBI OTBET

Ha BOIIPOC U BBIITOJIHCHO YMCHHE, UTO ONPCACIIACT MMOBBIIICHHBIN YPOBCHb;

«3aUTEHOY, TIOPOTOBBIN YPOBEHb: BBICTABIISIETCS CTYACHTY, €CIIM MPOJAEMOHCTPUPOBAHO OCTATOYHO MOITHOE

YCBOEHHE MaTepHaa, T.€. YaCTUYHO U3JI0KEH BOIIPOC U BHINOJIHEHO YMEHUE, UTO ONpPEAEIIeT

IIOPOTOBBII YPOBEHB;

«HE 3aYTEHO», YPOBEHb HE C(HOPMHUPOBAH: BBICTABIIAETCS CTYACHTY, €CIIM IPOJEMOHCTPHPOBAHO HE 3HAHUE MaTepuaa,

HE BJIJICHUE MTOHATUIHBIM alapaToM, T.e. OTCYTCTBYET U3J0XKEHUE BOIIPOCA U BBIIOJHEHHOIO YMEHMSI, COBOKYITHOCTb BCETO
MIEPEUUCIICHHOTO OTIPEIeIIsieT TO, YTO YPOBEHb HE ChOPMHUPOBaH.

Tect mpoBepku chopMHUPOBAaHHOCTH KOMITETCHITHI

Hazpanme Bomnpoca: 1 (ITK-2)

dopmynrpoBKa Bompoca: UTo Takoe IMHEHHas perpeccus?

Bapuantsl otBeToB: 1 Metoj onpenenerns: K03 QUIMEHTOB YpaBHEHHS NPsMOit; 2 MeTo | HaX0K/IeHHS CPETHETO 3HAUCHUS
BbIOOpKH; 3 MeToa onpeeneHus cpelHeKBaApaTUIECKOro OTKIOHEHHS BEIOOPKH; 4 MeTo olpeesieH s KOPPEIAUN MEX Iy
JBYMsI IEPEMEHHBIMU

Kirou: 1

HasBanue Bonpoca: 2 (ITK-2)

®opmynpoBka Bonpoca: Kakoe KoJmuecTBo KiIaccoB MOXKET OBITH B 3a/1aue OMHApHOU Ki1accupuKanuu?

Kirou: 2

Hazpanue Bomnpoca: 3 (ITIK-2)

®opmymmpoBka Borpoca: Kakoil n3 cieaylonmx MeToI0B SBISETCS IPHMEPOM MAIMHHOTO 00ydeHuUs?

BapuanTsr otBeToB: 1 Anroputm coptupoBkw; 2 Hefiponnsie cetn; 3 Ctatuctuyeckuii ananus; 4 [IporpamMupoBanme Ha
Python

Kirou: 2

Hazpanue Bonpoca: 4 (I1IK-2)

dopmynupoBka Bonpoca: Kakoit n3 cienyrommx TepMHHOB OTHOCHUTCS K oOactn MU, cBsi3aHHO# ¢ 00pabOTKON €CTEeCTBEHHOTO
sI3bIKA?

Bapuants! orseros: 1 Kommsioreproe 3penue; 2 Pobororexnuka; 3 O6padoTka ecrectBeHHOT0 si3bika (NLP); 4 'enernueckue
ANTOPUTMBI

Kimrou: 4

6. YHAEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIS)

6.1. Pekomenayemas uTepatypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENU 3aryaBue W3narenscTBo, roj O5. aapec
JI1.1 |BomkoBa B.M., [TporpaMMHBIE CHCTEMBI CTATHCTUIECKOTO HoBocubupck: http://www.iprbookshop.r
CeménoBa MLA, anHammu3a. OOHapyKeHHe 3aKOHOMEPHOCTEH B HoBocubupckuii 1u/91682.html
YerBeprakosa [ 1 p.] |AaHHBIX C HCHOJIL30BaHUEM CHCTEMBI R 1 rOCyIapCTBEHHBII
E.C. si3p1ka Python: yae6HOe ocoOue TEXHUYIECKUN
YHHBEPCUTET
(HI'TY), 2017



http://www.iprbookshop.ru/91682.html

ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBO, TOI

On. aapec

JI1.2 | Cunea U.C. Amnanu3 ganneix B cpene R. U. 1: yuebnoe Mocksa: http://www.iprbookshop.r
nocobue MockoBckuit 1/92422 html
TEXHUYCCKHUHN
YHUBEPCUTET CBSI3U
1 UH)OPMATHKH,
2018
6.1.2. JlonosiHuTEBHAS JIUTEPATYpPa
ABTOPBI, COCTaBHTEIIN 3arnaBue WznarenscTBO, TO . anpec
JI2.1 [Tumodeena A.1O. Teopust BepOsATHOCTEH 1 MaTeMaTHYeCKas HoBocubupck: https://www.iprbookshop.
craructika. Y. 1: B 2-x 4.: yueOHOe mocobme HoBocnbunpckuii ru/91448.html
roCyIapCTBEHHBIN
TEXHUYECKUU
yauBepcutet, 2017
J12.2 | Tumodeenra A. 1O. Teopust BEpOATHOCTEH U MaTeMaTHIECKas HoBocubupck: https://www.iprbookshop.
craructuka. Y. 2: B 2-x 4.: yueOHOE TIOCOOHE HoBocubupckuii ru/91449 . html
rocylapCTBEHHbIN
TEXHUYECKHH
yHUBepcuter, 2017
6.3.1 IlepeuyeHb NPOrpaMMHOIo obecnedeHust
6.3.1.1 | Far Manager
6.3.1.2 | Google Chrome
6.3.1.3 | MS WINDOWS
6.3.1.4 | Python
6.3.1.5 | Kaspersky Endpoint Security s 6usaeca CTAHJAPTHBIM
6.3.1.6 | MS Office
6.3.1.7 | Moodle
6.3.1.8 [INVDA
6.3.1.9 | LibreOffice
6.3.1.1 |PE1 OC
0
6.3.1.1 | AAupexc.bpayzep
1
6.3.2 IlepeuyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | MexBy30BCKast 2JIEeKTpOHHAsE OMOIHoTEeKa
6.3.2.2 | baza naHHbIX «OneKTpoHHas OubnuoTeka ['opHO-AnTaiickoro rocy1apCTBEHHOTO YHUBEPCUTETa)
6.3.2.3 | OnextponHO-6ubMMoTeuHas cuctema [IPRbooks

7. OBPABOBATEJIBHBIE TEXHOJIOIT'UH

JICKIUA-BU3YyaJIn3alusl

JAUCKYCCHUA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAYJIS)

Howmep aynuTopun

Ha3nayenue OcHOBHOE OCHAIIIEeHHE

211 b1

KommnbrorepHsiif kiace. Yaebnas
ayAUTOPUS JUIsl IPOBEACHUS 3aHITHIH
JIEKITMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTO
THIIA, KYpCOBOTO MTPOCKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX PabOT), IPYIIIOBBIX
W MHAWBUIyJIbHBIX KOHCYJIbTAIUH,
TEKYLIET0 KOHTPOJIS ¥ IPOMEXYTOUHOU
attecranuu. Ilomemenue ms
CaMOCTOATENLHOM paboThI

Pabouee mecto npenogaBatens. [locamounsie Mecta
obygarommxcs (1o KOJIMYECTBY O0YJIArOIIUXCS ),
KOMIIBIOTEPBI C 10CTYNIOM K VIHTEepHeT



http://www.iprbookshop.ru/92422.html
https://www.iprbookshop.ru/91448.html
https://www.iprbookshop.ru/91449.html

201 b1 Kaburer MeTonuku mpenogaBaHus MapkepHast yueHU4ecKasi 10CKa, 3KpaH,

nH(popMaTuKu. YueOHas ayIUTOpHs IS MYJIBTHMEANANpoeKkTop. Pabouee MecTo mpemnopaBarens.
MIPOBEJCHUS 3aHATHHI JICKIIMOHHOTO THIIA, [Nocamounslie MecTa 00ydaromuxcst (TI0 KOJINIECTBY
3aHSATHH CEMHHApPCKOTO TUIIA, KypCOBOTO 00y4arommxcs), KOMIIBIOTEPHI ¢ TOCTYIIOM K MIHTepHET

MIPOEKTUPOBAHUS (BBITOJIHEHHUS KYPCOBBIX
paboT), rpyIIOBBIX U MHIUBHIYaIbHBIX
KOHCYJIbTallUi, TEKYIIET0 KOHTPOJIS U
IIpOMEXyTOUHOM aTrTectanun. [Tomernenue
JUISL CAMOCTOSITEIIbHOW pabOTHI

209 b1 KommnbrorepHslif kimace. Yuebnas Pabouee mecto npenoaasarens. [locagounsie Mecta
ayAUTOPHS JUTS IPOBEACHUS 3aHATUI oOyuaronuxcs (1o KOJIMUECTBY 00y4aIoMInXCs).
JIEKIIMOHHOTO THIIA, 3aHATUI ceMUHApCKoro | MapkepHas yueHH4YecKast JOCKa, 3KpaH,
THUIIa, KypCOBOT'O POEKTHPOBAHUS MYJIBTHMEINAIPOEKTOP, KOMITBIOTEPHI C JI0CTYIIOM B

(BBITIOJTHEHUS KYPCOBBIX paboT), rpynnoBeix | IHTEpHET
1 MHAWBUTyAJIbHBIX KOHCYIbTAINH,
TEKYLIEro KOHTPOJISL H IIPOMEKYTOUHOH
arrecranuu. [Tomerienne s
CaMOCTOSITEIIEHOW PabOTHI

9. METOAUNYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINUXCSA IO OCBOEHHUIO JUCHUITIJINHBI (MOAY JIS)

Meroarueckne yka3aHHs 10 OCBOCHHUIO JUCIUILINH (MOyIeil)

Jlexumu, ¢ OZJHOM CTOPOHBI — 3TO O/IHA M3 OCHOBHBIX ()OPM yUeOHBIX 3aHATHH B BHICIINX YUEOHBIX 3aBEACHMSX, PEICTaBIISIOIAs
€000l cHCTEMaTHYECKOE, OCIIE0BATEIBHOE YCTHOE U3JI0KEHNE MPETIOAABATENIEM ONPEIEICHHOTO Pa3ziena KOHKPETHON HAyKU WITN
y4eOHOM AUCIUILTUHEL, C IPYTOH — 3TO 0cobast popMa caMOCTOATEIFHON pabOTHI C yd4eOHBIM MaTepHaIoM. JIeknus He 3aMeHsIeT
co00li KHUTY, OHA TOJIbKO MOATAJIKHUBAET K HEl, pacKpbIBas TeMY, IPOOIeMy, BBIIENSS INIaBHOE, CYIIECTBEHHOE, Ha YTO CIEAyeT
00paTHTh BHUMaHHE, YKa3bIBaeT MyTH, KOTOPBIM HY)KHO CJIE/IOBATh, TOOMBAsCH IITyOOKOTO MOHMMAHMS IIOCTaBJICHHON IIPOOJIEMEI, a
He 00IIeil KapTHHEL

Pabora Ha JIEKIIUK — 9TO CIIOXKHBII IIPOIIecC, KOTOPBIH BKIIIOYAET B ce0s TaKKUe DIIEMEHTHI KaK CIIyIIaHUE, OCMBICICHHE 1
COOCTBEHHO KOHCHEKTHPOBaHHeE. {1l TOro, 4TOObI JICKIHS BBIIOJHIIIA CBOE Ha3HAUCHHUE, Ba)KHO ITOATOTOBUTHCS K HEll U ee 3amucu
ellie 10 IIPUXO0/a IPEToaBaTells B ayIUTOpHIo. bes aToro manpHeiiee BOCTIpUATHE JIEKIIMH CTAHOBHUTCS CIIOXKHBIM. JIeKIus B
YHHBEPCUTETE pacCUUTaHa Ha MOATOTOBIEHHYIO ayauToputo. [Ipermonasarens usnaraet 1o000i BOIPOC, OPHEHTUPYACH HA T€
3HaHU, KOTOPBIE JOJDKHBI OBITh Y CTYJEHTOB, YCBOMBLINX MaTepHai BCEX IPEIbLIYIIMX JICKINH. BaXkHO HaydUThCS CIylIaTh
MPeTo/IaBaTells BO BpeMs JICKIIHH, ITO/IEPKUBATh HEITPEPbIBHOE BHUMAHUE K BEICTYITAIOMICMY.

OpnHaKo, OTHOTO CITyIMIaHHUS HeocTaTouHO. HeoOxoaumo GpuKCcHpoBaTh, 3aIMCHIBATh TOT HOTOK HH(MOPMAIUN, KOTOPHIi
COO00IIAeTCs BO BPEMS JIEKLIMN — HAYYUTHCS BECTH KOHCIIEKT JIEKLUH, Iie (OpMYyIHpoBaIUch Obl Hanbosee Ba)KHbIE MOMEHTHI,
OCHOBHBIC MOJIOXKEHHSI, N3J1araeMble JICKTOPOM. JIJIs Be/ICHUsI KOHCIICKTa JIEKIIUH CIIELyeT UCTIOIb30BaTh TeTpaib. BeneHne
KOHCIIEKTA Ha JIICTOYKAX HE PEKOMEH/IyeTCsl, TOCKOJIBKY OHM HE TaK YO0OHBI B HCIONB30BAHUH U 9acTo TepstoTes. [Ipn
oopMICHUH KOHCIIEKTa JICKIIUK HEOOXOAUMO OCTABIIATH MOJIS, TAE CTyAEHT MOXKET 3alliCcaTh CBOU COOCTBEHHBIE MBICTH,
BO3HHKAIOIIHE MTapajlIeIbHO ¢ MBICIISIMHU, BBICKa3aHHBIMHM JIEKTOPOM, & TaK)Ke BOIPOCHI, KOTOPBIE MOTYT BOSHHKHYTh B IIpOIIecce
CITyIIaHMs1, YTOOBI TOJTyIUTh Ha HAX OTBETHI ITPH CAMOCTOSTENBHOH ITpopaboTKe MaTepraa JICKINH, IPH N3y9eHUN
PEKOMEHIOBAHHOM JIUTEpaTyphl WIIM HETIOCPEICTBEHHO y IIPErogaBaTess B KOHIE JeKIH. COCTaBIAA KOHCIIEKT JICKIINH, CIICIyeT
OCTAaBJISITh 3HAYUTEJILHBIA HHTEPBAJ MEX/y CTPOUKaMH. DTO CBA3aHO C TEM, YTO MHOTa BO3HHKAET HEOOXOJUMOCTh BITHCATh B
HEepPBOHAYAIIBHBII TEKCT JICKIIMH OJIHY WJIM HECKOJIBKO CTPOUYEK, UMEIOIMX NPHHINIHAIBLHOE 3HAUCHUE U TIOUSPITHYTHIX U3 APYIHX
HCTOYHMKOB. PaccTosiHIe MEX Ty CTpOKaMH HEOOXOIMMO TaKsKe JUIS ITOTYEPKUBAHMS CJIOB HIIH IIETIBIX TPYIII CJIOB (Takoe
HOAYepPKUBAHUE BBI3BIBACTCA HEOOXOIMMOCTBIO IPUBIICYh BHUMAHUE K JaHHOMY MECTY B TEKCTE IIPH MOBTOPHOM uTeHUH). OOBIMYHO
HOYEPKUBAIOT ONPEJIEIICHHSI, BEIBOIbI.

Tax:ke BaYKHO ITOJTHOCTBIO O€3 BCAKMX M3MEHEHHIH BHOCHTH B TETPAAb CXEMBI, TAOJHIIBI, YSPTEXKHU H T.II., SCIIH OHU MIPEAIIOIAratoTCs
B JIEKIUH. [1J151 TOTO, 9TOOBI COBMECTUTH MEXaHWYECKYIO 3aIMCh C TIOYTH JOCIOBHBIM (PUKCHPOBaHNEM HanOoJiee BaXKHBIX
TMIOJIOXKEHHH, MOJKHO HCIIOJIb30BaTh CUCTEMBI YCIIOBHBIX COKpAIlleHUH. B IIepByto oyepe/ib COKpAaIaoTCs JUIMHHBIE CJIOBA U TE, YTO
HOBTOPSIIOTCS B PEUH JIEKTOpa Yalle Bcero. IIpu 3ToM caMo coKpallieHne JOIDKHO ObITh 10 BO3MOXKHOCTH KPaTKUM.

CemmuHapckue (Ipaktudeckne) 3aHaTus CaMocTosTeNbHas padoTa CTyIEHTOB IT0 OATOTOBKE K CEMHHAPCKOMY (TIPaKTHIECKOMY)
3aHATHUIO JOIDKHA HAUWHATHCS C 03HAKOMIICHUS C IIJIAHOM CEMHHAPCKOT0 (MIPaKTUYIECKOT0) 3aHATUS, KOTOPHII BKIIOYaeT B ce0s
BOIIPOCHI, BHIHOCUMBIE Ha 00CY)XAE€HHE, PEKOMEH/IAIMH T10 IIOAr0OTOBKE K CEMHHApY (TIPAaKTUUECKOMY 3aHSTHIO), PEKOMEHYEMYIO
JuTepaTypy K TeMe. M3ydeHne Matepurana cieayeT HadaTk ¢ IPOCMOTpa KOHCIIEKTOB JIEKIHA. BoccTaHOBHB B mamMsTH MaTepHal,
CTYJCHT IIPUBOJUT B CHCTEMY OCHOBHEIE MIOJIOKCHHUS TEMBI, BOIIPOCHI TEMBI, BBIICIISASA B HEH TIIaBHOE M HOBOE, Ha 9TO 00paIanoch
BHHMMaHHE B JICKIIMY. 3aTeM CJIeyeT BHUMATEIbHO IPOYUTATh COOTBETCTBYIOIIYIO IJ1aBy yueOHHKA.

Jnst Gonee yriayOIeHHOTO U3y4EHHUS BOIIPOCOB PEKOMEH/IYeTCsl KOHCIIEKTHPOBAaHUE OCHOBHON M JIOTIOJIHUTEIBHOH JINTEPaTyphlI.
YnTas peKOMEHJOBaHHYIO JIUTEPaTypy, HE CTOUT MACCHBHO MPUHUMATH K CBEACHHIO BCE HAMMCAHHOE, CIEIYyeT aHAIM3HPOBaTh
TEKCT, TyMaTh HaJl HUM, TOMY CIIOCOOCTBYIOT 3aIIMCH IO X0y YTE€HHS, KOTOPhIE IPEBPAIIAIOT YTEHHUE B IIPOLECC. 3allUCH MOTYT
BECTHCH B Pa3IMYHON (POpMeE: pa3BEepPHYTHIX U MIPOCTHIX IUIAHOB, BHIITHCOK (TE3UCOB), AaHHOTALMH M KOHCIEKTOB.

ITogoOpas, oTpaboTaB MaTepua M YCBOHUB €T0, CTY/ICHT JIOJDKSH HadaTh HEMOCPEICTBEHHYIO IIOATOTOBKY CBOETO BEICTYIICHUS Ha
CEeMHUHAPCKOM (TIPAKTHYECKOM) 3aHATHH JJISI 9€T0 CIEAyeT MPOIyMaTh, Kak OTBETUTH HA KaJKABIH BOIPOC TEMBI.

ITo xaxxaoMy BoIpocy IUIaHa 3aHATHH HE0OX0IUMO HOATOTOBUTHCS K YCTHOMY cO00IIeHuIo (5-10 MUH.), OBITh TOTOBBIM IPUHSTD
ydacTue B 00CYXKJIEHHH U JJOIOJHEHHH JIOKJIAJIOB U COOOIEHUH (10 5 MMH.).

BeicTymienne Ha CeMHHAPCKOM (TTPaKTHYECKOM) 3aHATHH TOJDKHO YIOBJIETBOPATH CIEAYIOMNM TPEOOBAHUSAM: B HEM M3JIaraloTcs




TEOpeTHYEeCKUe MOIXO0BI K PACCMAaTPUBAEMOMY BOIIPOCY, HAETCs aHAIH3 IPUHIUIIOB, 3aKOHOB, TIOHATHH U KaTeTOPHUI;
TEOPETUUECKHUE TTOJIOXKCHUS NOAKPEILIIOTCS (pakTamMu, IPUMEpaMH, BHICTYIUICHHE JOJDKHO OBITh apIyMEHTHPOBAHHBIM.
JlaGopaTopHBIe PabOTHI ABJISIOTCSI OCHOBHBIMH BUIaMH YIeOHBIX 3aHATHH, HAIIPaBICHHBIMH Ha IKCIIEPUMEHTAIBHOE
(mpaxTHYecKoe) MOATBEPXKICHUE TEOPETUUECKHX MOJI0KEHUH B (hOPMUPOBAHHE 00MIETIPO(GECCHOHANBHBIX B MPO(eCCHOHATBHBIX
komrneTreHIUH. OHU COCTaBIISIOT BaXKHYIO YaCTh TEOPETUUECKOH 1 nMpodeccHoHalbHON NPaKTHUECKONH OATOTOBKH.

B npouecce naboparopHoii paboThI Kak BUAA y4EOHOTO 3aHATHS CTYICHTHI BHIIOIHSAIOT OHO MJIM HECKOJIBKO 331aHUil 110]
PYKOBOJICTBOM IIPETIOIaBATENS B COOTBETCTBHH C M3YJaeMBIM COJEp)KaHUEM yIeOHOTO MaTepHaa.

[Ipu BBITONHEHUH 00YYAIONIUMUCA J1JAOOPATOPHBIX PabOT 3HAYUMBIM KOMIIOHEHTOM CTAaHOBSITCS IPAKTHUCCKUE 3aJaHUS C
UCIIOJIb30BaHUEM KOMITBIOTEPHON TEXHUKH, JIaOOPaTOPHO - NPUOOPHOro 000pyaoBaHUs U p. BeinonHenue cryneHTamu
71a00PaTOPHBIX PadOT MPOBOIUTCS C IIETBI0: (POPMUPOBAHUS YMEHHH, TPAKTHYECKOTO OIBITA (B COOTBETCTBHH C TPEOOBAHMSIMH K
pe3yapTaTaM OCBOCHUS JUCHUINIHHBL, 1 Ha OCHOBAHUH HepeyHs ()OPMUPYSMBIX KOMIIETCHIINH, yCTAHOBIEHHBIMHU paboueit
IpOrpaMMON AUCHUILTHHEL), 0000LIeHNUs, CHCTEMATH3aIUHY, YIITyOlIeH s, 3aKpeTIeHNUs MOTydeHHbIX TeOPETUUECKUX 3HAHUH,
COBEpIICHCTBOBAaHHS YMEHHH NPHMEHATH MOIYYEHHBIE 3HAHHS HA TIPAKTUKE.

CocraB 3amaHuii 171 1a00paTOpHOI PabOTHI TOJDKEH OBITH CINITAHUPOBAH C PACUETOM, YTOOBI 32 OTBEICHHOE BpeMsl OHH MOTJIH
OBITH BBITIOJIHEHBI KAUECTBEHHO OOJIBIIMHCTBOM CTYAEHTOB.

I[pu nmaHMpoBaHUHU J1AOOPATOPHBIX pabOT ClIEYeT yUUTHIBATh, YTO B XOJI€ BHIIIOJIHEHHS 3aJaHUH y CTYICHTOB (DOPMHPYIOTCS
YMEHHUS U IPAKTHIECKUHA OMBIT PadOTHI ¢ pa3IMIHBIME IPHOOPaMH, YCTaHOBKaMH, 1a00paTOPHEIM 000pyI0BaHHEM, arapaTypo,
IporpaMMaMH U JIp., KOTOPBIE MOTYT COCTAaBIIATh YAaCTh PO(ECCHOHATHHON MPAKTUIECKOH TOATOTOBKH, a TAKXKe
uccieoBaTeNbCKie yMeHus (HabIroaTh, CPaBHUBATh, aHAIM3UPOBATH, YCTAHABIMBATH 3aBHCUMOCTH, JIETaTh BEIBOABI U
00001IIeHNsI, CAMOCTOSITEJILHO BECTH HCCIIEJOBaHNE, OOPMIIATD PE3YIbTaThl).

BrimonHeHIo 1a60paTopHBIX paboT MPEmecTBYET IPOBEPKA 3HAHUH CTYAEHTOB - HX TCOPETUIECKOH TOTOBHOCTH K BHIITOTHEHHIO
3aJaHus.

@dopMbI OpraHU3alny CTYACHTOB IIPU MTPOBEACHNH JIAD0OPATOPHBIX paboT: GppoHTAIbHAS, IPYIIIOBAst U MHAUBHAYAIbHAS. [Ipn
(poHTATBEHON (hOpMe OpraHU3aLNH 3aHATHIT BCE CTYACHTHI BBIIOIHIIOT OHOBPEMEHHO OJIHY H Ty ke padoty. [Ipn rpynmoBoit
(hopme opraHU3anNy 3aHATHH OJTHA U Ta XKe PaboTa BBIIOJIHIAETCS IpymIIaMH 110 2 - 5 genosek. [Tpn naanBUIyamsHOM hopme
OpraHM3allY 3aHATHH Ka)KAbIH CTYNEHT BBIMONHACT HHIUBUAYalbHOE 3aJaHHUE.

Texymmit KOHTPOIIb y4EOHBIX JOCTIKEHHH 110 pe3yIbTaTaM BBIITOJIHEHNUS 1a00paTOPHBIX padOT IPOBOAUTCS B COOTBETCTBUH C
CHCTEMOM OIeHNBaHMUS (PEHTHHIOBOM, HAKONTUTENBHOHN 1 JIp.), a Taroke popMaMu 1 MeTogaMu (KaK TPagUIIOHHBIMH, TaK U
MHHOBAITMOHHBIMH, BKJII0Yasl KOMIBIOTEPHBIE TEXHOJIOTHH), YKa3aHHBIMU B pabodeil porpaMme AUCHUIUTHHEI (Moxyiis). Texymuit
KOHTPOJIb IPOBOJMTCS B IIpeJieax yueOHOro BpEMEHH, OTBEACHHOTO pab0YNM y4eOHBIM IIJIAaHOM Ha OCBOCHHE JIMCLIMILTHHBI,
PE3yABTATHI 3aHOCTCS B KYPHAI YICOHBIX 3aHATHH.

O0BeM BpeMeHH, OTBOAMMBII Ha BEIITOTHEHHE JIAOOPATOPHBIX PadoT, INIAHUPYETCs B COOTBETCTBUH C yaeOHBIM mtaHoM OITOIL.
ITepeuens naboparopHbix padot B PI1/I, a Takke KOIMYECTBO YAaCOB HAa MX MPOBEICHHE AOKHBI 00€CIIEUnBaTh PeaTu3altio
TpeOOBaHMI K 3HAHUSIM, YMEHHSAM U IIPAKTUUECKOMY OIIBITY CTY/I€HTA 0 JUCHUILIHHE (Moaymto) cooTBeTcTBytommei OITOIN.
CamocrosiTenbHas padoTa 00yJaroNMXCsi— 3TO TUTaHUpyeMast yaeOHas, ya1eOHO-HCCIIeI0BaTeNbCKasl, HAyIHO-UCCIIeI0BATEIbCKAS
paboTa, BBITIOJIHsIEMas BO BHEAyAUTOPHOE BpeMs IO 3aJaHUI0 U TIPH METOJHMYECKOM PYKOBOACTBE IpeIofaBarelis, Ho 6e3 ero
HETIOCPEJCTBEHHOTO y4aCTHs.

O0BEM CaMOCTOSTENEHOM PadOTHI OMpeIeNsieTesl y9eOHBIM IITITAHOM OCHOBHOM IpOo(heCcCHOHATBHOW 00pa30BaTeIbHONTIPOTPAMMBI
(OITOII), paboueit mporpaMMON TUCIUTUIHHEI (MOIYIIS).

CamocrosiTenbHas paboTa OpraHu3yeTcs U MPOBOAUTCS € 1IeNbI0 POPMUPOBAHHS KOMIIETEHIINH, TIOHUMAEMbIX KaK CIIOCOOHOCTD
NPUMEHSTH 3HaHUS, YMEHHs U TMYHOCTHBIE KaueCTBa JUIsl YCIIEITHOM MPaKTHYECKOH AeSTENbHOCTH, B TOM YHCIIE:

- (hopMHpOBaHUSA YMEHHUH 0 TIOMCKY M UCTIONB30BAaHUIO HOPMATHBHOM, TPaBOBOM, CIIPaBOYHON U CHIEIHATIBHON JINTEPATYPHI, a
TaKKe IPyrux UCTOUHUKOB HH(pOpMALUH;

- Ka4YeCTBEHHOT'0 OCBOEHHSI U CUCTEMATH3aLUH MOTydeHHbIX TEOPETHUECKUX 3HAHUI, UX YIITyOJIeHUs U paclIupeHus 1o
NPUMEHEHHIO Ha YPOBHE MEKIIPESIMETHBIX CBS3EH;

- (hopMHpOBaHUSA yMEHHUS IPUMEHATH MOTydIEeHHBIC 3HAHNS Ha NIPAKTHUKE (B MPO(eCcCHOHAIBHON NeITeTbHOCTH) M 3aKPEIUICHHS
MpaKTUYECKUX YMEHHH 00yJaromuxcs;

- pa3BUTHSI IIO3HABATEIIBHBIX CIIOCOOHOCTEH, (POPMUPOBAHUS CAMOCTOSATEIEHOCTH MBIIUICHHUS 00yJaIOIINXCS;

- COBEPIICHCTBOBAHMSI PEUEBBIX CIIOCOOHOCTEH 00yJatOINXCS;

- (hopMHpOBaHUSI HEOOXOAUMOTO YPOBHS MOTHBAIMY O0YJAIOIIUXCS K CHCTeMaTHYECKOH paboTe Ui MOTydeHHs 3HAHUH, yMEHUH U
BJIQJICHUH B IIEPHO]] y4eOHOTO CeMECTpa, aKTUBHOCTH 00YUAIOIIMXCsl, TBOPUYECKOH MHUIMATHBBI, CAMOCTOSTEIBHOCTH,
OTBETCTBEHHOCTH M OPTaHW30BAHHOCTH;

- popMupoBaHHs CIOCOOHOCTEH K CAaMOPA3BUTHIO (CAMOIIO3HAHHIO, CAMOOIIPEIeNICHHIO, CAMOOOPa30BaHUIO,
CaMOCOBEpPIIEHCTBOBAHUIO, CAMOPEAIU3AINY U CAMOPETYIISILIUH);

- Pa3BUTHs HAy4HO-UCCIIE0BATENbCKIX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEKJIMYHOCTHBIX OTHOIICHHUIA.
K camocrosTensHOM paboTe Mo AUCIUIUIHHE (MOIYII0) OTHOCATCS: MPOpabOTKa TEOPETUIECKOr0 MaTepyana JUCIIUIIHHBI
(Mozyrs1);TOArOTOBKA K CEMHHAPCKUM U NMPAKTHUECKUM 3aHATHAM, B T.4. IOJrOTOBKA K TEKYIIEMY KOHTPOIIIO YCIIEBAEMOCTH
oOydaronuxcs(TeKyIas aTTecTallys); MOroTOBKa K JIaDOpaTopHEIM paboTam; MOATOTOBKA K MTPOMEKYTOYHON aTTeCTalluH
(3auéram, FK3aMeHaM).
Bunsl, opMbl 1 00bEMBI CAMOCTOSTENBHON paboThl 00YYAIOIUXCANPH U3YUYEHUH AUCHUILINHBI (MOIYIIS) ONPEAEISIIOTCS:

- COZIep)KaHNEM KOMIICTEHIINH, (POPMHUPYEMBIX IUCUUILIMHOHN (MOmynem);

- cnenu(pUKON AUCIUIUTMHEI (MOJTYIIS), IPUMEHIEMBIMH 00pa30BaTeIHHBIMHI TEXHOJIOTHIMH;

- TpynoeMkocTbio CP, mpegycMoTpeHHON y4eOHBIM TUTaHOM;

- YypOBHEM BEIcIIero oOpa3oBaHus (bakanaBpHaT, ClieUAINTET, MarucTpaTypa, acnupaHTypa), Ha KotopoM peanusyercs OINOIT;
- CTETICHBIO ITOITOTOBJICHHOCTH O0YJarOIInXCsl.
Kypcosas pabota sBIsIeTCSI CaMOCTOSATEIFHBIM TBOPYECKIM IMUCHbMEHHBIM HayIHBIM BHOM JESTEIFHOCTH CTYICHTA ITO Pa3paboTKe
KOHKpeTHOI TeMbl. OHa OTpakaeT MpUOOpeTeHHbIE CTYIEHTOM TeOpeTHIeCKUe 3HAHUS U IIpaKTu4eckue HaBbIkU. KypcoBas pabota




BBIIIOJTHACTCS CTYAGHTOM CAMOCTOSTENBHO IO/ PYKOBOACTBOM IIPEIIOAaBaTENs.
KypcoBas pabora, HapsiIy ¢ 9K3aMCHaMH U 3a4eTaMu, SBJISICTCS OJHOH U3 (POpM KOHTPOIIS (aTTECTAlNH), TO3BOJIIOIICH
OIIPEIEINTh CTETICHb TIOATOTOBICHHOCTH Oyaymero crenuanicta. KypcoBble paboThI 3aIUIIAIOTCS CTYACHTAMHU IT0 OKOHYaHUHT
W3y4eHHS YKa3aHHBIX AUCIUILINH, ONPEACICHHBIX YICOHBIM IUTAHOM.

Odopmiienre paboThl JOJKHO COOTBETCTBOBATH TpeboBaHUAM. O0beM KypcoBoi paboTsl: 25-30 crpanull. CIMCOK JUTEPATYpPhl U
[Mpunoxenus B 00beM paboThl He BXoasT. KypcoBas paboTa IomKHA collep KaTh: THTYIIBHBIN JINCT, COJlepKaHKe, BBEACHHE,
OCHOBHYIO 9aCTh, 3aKIIIOUCHHUE, CIIUCOK JINTEPATYPHI, MPHIoKeHne (Mpu HeoOxoaumocTh). KypcoBas paboTa mouiexkut
PELeH3UPOBAHUIO PYKOBOJUTENEM KypcOBOH paboThL. PelieH3us sBiseTcst OpUIaIbHBIM JOKYyMEHTOM U MPHUKIIAIBIBACTCS K
KypCcoBOii pabore.

Tematuka KypcoBBIX paboOT pa3pabaThIBaeTCsS B COOTBETCTBHH C YICOHBIM IIAaHOM. PyKoBOANTEs KypcOBOM pabOTHI JIHIIIb
MOMOTaeT CTY[CHTY ONPECTUTh OCHOBHBIC HATIPABICHNUS PaOOTHI, OUEPTUTH €€ KOHTYPHI, YKAa3bIBACT TE UCTOUYHHUKH, HAa KOTOPHIE
clieiyeT 0OpaTUTh INIABHOE BHUMAHHUE, PAa3bsICHSICT, I/I¢ OTHICKATh HCOOXOAUMbIC KHUTH.

CocTaBlIeHHBIH CIIICOK HCTOYHUKOB HAYIHOI MH(pOpMALUH, TOUIeKAIINIT H3yIECHHIO, CIICAYET [TOKa3aTh PYKOBOAUTEIIO KypCOBOM
paboTEI.

Kypcosas pabota cocTouT U3 rnas u naparpagoB. BHe 3aBHCHMOCTH OT peIIaeMbIX 3a7a4 U BEIOPAHHBIX ITOJX00B CTPYKTypa
paboTHI TOJDKHA COICPKATh: TUTYJIBHBIH JIMCT, COACPKAHUE, BBECHUE, OCHOBHYIO YacTh; 3aKIIFOUCHHUE; CIIMCOK JINTCPATYPHL;

TIPUIIOKECHUE(S).

Bo BBeieHUN HEOOXOIUMO OTPA3HUTh: AKTYaIbHOCTh; OOBEKT; IPEAMET; LIENb; 3aJa4H; METOJbI UCCIEAOBAHUS; CTPYKTypa
paboThI.

OCHOBHYIO 4acTh Pa0OTHI PEKOMEHAYETCS pa3AeinTh Ha 2 TIaBbl, KaKAasl U3 KOTOPBIX JOJDKHA BKIIFOYATh OT JBYX JI0 YETHIPEX
naparpados.

Conep:xaHue TJ1aB M UX CTPYKTypa 3aBUCHT OT TEMbI U aHATH3HPYEMOT0 MaTepHana.

ITepBas rinaBa JOJDKHA UIMETh 0030PHO—aHAINTHYECKUIT XapaKTep M, KaK MPaBHIIO, BISIETCS TEOPETHUECKOM.

Bropas r1aBa 1o 0obIIeil 9acTH pacKpEIBaeT HACKOJIBKO 3TO BOZMOXHO MPEAMET MCCIeA0BaHu. B Hell mpuBoasTes
MpaKTHYIECKUE JaHHBIE M0 MPOOJIeMaTHKE TEMBI HCCIICIOBAHMUS.

Be1BoIbI 0hOPMIISIIOTCS B BUI€ HEKOTOPOT'O KOJIMYECTBA IPOHYMEPOBAHHBIX a03alleB, YTO MPUAAET HEOOXOJUMYIO CTPOHHOCTD
U3JI0)KEHHIO NU3Y4EHHOT0 MaTepuaina. B HUX MoJBOAUTCS UTOT MPOBEIEHHOM pabOTHI, HENOCPEICTBEHHO BHIBOABI, BEITEKAIOIIHE U3
BCeH pabOTHI M COOTBETCTBYIONIHE BBIBICHHBIM ITpo0IeMaM, TOCTaBICHHBIM BO BBEACHHH 3a/1adaM PadOThI; yKa3bIBACTCs, C
KaKUMH TPYIHOCTSMH HMPUIIIIOCH CTOJIKHYTHCS B XOJI€ UCCIEIOBAHUSL.

I1paBuiia Hamcanust ¥ opopMIIeHHS! KypcoBOM paboThl perslaMeHTHpytoTes [lonoxeHuem o KypcoBoii paboTe (poexre),
YIBEpKAECHHBIM perieHueM YueHoro coeta @DI'bOY BO I'AT'Y ot 27 ampens 2017 1.




