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)

NHTe1eKkTyaIbHbIe HHGOPMAIIMOHHBIE CHCTEMBI

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi kadeapa mareMaTuKH, GU3UKU U HHPOPMATUKHU

Y4eOHsIit mTaH 02.03.01 2024 624.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
HuTennexkTyaabHble HHGOPMALMOHHBIE CHCTEMBI

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 01.02.2024 mporoxos Ne 2.

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

[Iporoxomn ot 11.04.2024 nporokon Ne §

3aB. kadenpoit bornanosa Pana AnexcanapoBHa



BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2025-2026 yaeOHOM rofly Ha 3aceaHuu Kadbeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH

[Iporokom ot 20251, No
3aB. kadenpoit bormanosa Pana AnexcanapoBHa

Buzuposanue PIIJ] nns ucnoiHeHust B ouepeHoOM y4eOHOM roay

PaGouas nporpamma rnepecMoTpeHa, o0Cyx/IeHa U 0J00peHa 1is
ucnonHenus B 2026-2027 yueOHOM rofy Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

[Ipotokom or 2026r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucronHenus B 2027-2028 yueOGHOM rofy Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH

[Ipotokom ot 2027r. Ne
3aB. kagenpoii bornanosa Pana AnexcanapoBHa

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2028-2029 yueOGHOM roay Ha 3aceIaHuu Kaheapol
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2028 r. 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 | IMcOMIUIMHBI H IPAKTUKH, 1J18 KOTOPHIX OCBOEHNE TaHHOI JUCHHILTHHBI (MOIYJIsI) HEOOXOAUMO 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

3HATH CIIOCOOBI 1 METOJIBI IIOMCKA, BOCIIPUATHS, XPaHSHNS, aHAJIHN3a, ITepeaui HHPOPMAINN U TaHHBIX, HEOOXOIUMBIX [UIS
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

BrasieTs HaBBIKAMH IIPAKTHYECKOT'O OIIBITA TOUCKA, BOCIIPUATHS, XPaHEHHS, aHAIN3a, TIepejau HHPOPMALMU U JaHHBIX C
TIOMOIIEIO U(POBEIX CPEICTB, ANTOPUTMOB U NMIPHUKIAIHBIX ITPOTPAMM C LIEJIBIO PEIISHHs IOCTAaBICHHBIX 3aa4 B 00JIaCTH
MAIIMHHOTO 00y4eHHs

HNA-3.11IK-2: CriocobeH aHAIM3UPOBAThL 00padaThiBaTh NPOIPAMMHBII K01 HHGOPMAaLMH C HCII0JIb30BAHHEM AJTOPUTMOB H
NPUKJIATHBIX IPOrPaMM

Brnanets HaBBIKaMH aHATH3UPOBATH 0OPAOATHIBATE IPOrPAMMHBIH KOJ HH(POPMALUH C UCIONB30BAHUEM aITOPUTMOB U
HPUKIAJHBIX IPOrpaMM

4. CTPYKTYPA U COJEPKAHUE JUCHUILINHBI (MOLYJIST)

Kon HaumenoBanue pa3ienoB u tem /Bug | Cemectp / | YacoB | Komneren- | Jlutepatypa | Unre | Ipumeuanue
3aHATHS 3aHATHSN/ Kypc 107070 PAKT.
Pa3nen 1. Beenenue B HeilipoHHbBIe ceTH
1.1 Beenenuve B HelipoHHbIe ceTH /JIek/ 7 4 NJI-1.1IK-2 JI1.1 0
na-2.11K-2 JI1.2J12.1
2.2




1.2 Beenenue B Heitponnsie cetu /I1p/ 4 na-1.11K-2 J1.1
na-2.11K-2 J1.2J12.1
2.2
1.3 Bgenenmue B Heitponnsie cetu /Cp/ 6,1 NA-1.I1IK-2 J1.1
na-2.11K-2 J1.2J12.1
2.2
Paznen 2. OcHoBsl si3b1ka Python st
NMPOrpaMMHPOBaHNs HEHPOHHBIX ceTeil
2.1 OcHoBHI s1361Ka Python s 4 NAa-1.I1K-2 J1.1
IIPOrpaMMHUPOBaHMsI HEHPOHHBIX na-2.11K-2 JI1.2J12.1
cereii /Jlex/ 2.2
2.2 OcHoBsI s3b1Ka Python mmst 8 WJI-1.1IK-2 JI1.1
TIPOTrPaMMHPOBAHHS HEHPOHHBIX NJI-2.11K-2 JI1.2J12.1
cereti /Tlp/ 2.2
2.3 OcHoBsl s13b1ka Python amst 8 WJI-1.11K-2 JI1.1
MPOrPaMMHUPOBAHMSI HEHPOHHBIX Na-2.11K-2 JI1.2J12.1
cereti /Cp/ 2.2
Pazgen 3. IIpumeHeHue HelipoHHOM
ceTH JJIsl pacno3HaBaHus 00pa3oB
3.1 [IpumMeHeHne HEUPOHHOM CEeTH IS 6 WUA-1.I1IK-2 J1.1
pacro3HaBaHus 00pa3os /JIex/ NI-2.11K-2 JI1.2J12.1
2.2
32 IIpumeHeHre HEHPOHHOW CeTH IS 12 NJ-1.1IK-2 JI1.1
pacmo3HaBanus 06pazos /I1p/ Na-2.11K-2 JI1.2J12.1
2.2
33 IIpumeHeHre HEHPOHHOW CETH ISt 12 Na-1.11K-2 J.1
pacmo3HaBanus 0opazos /Cp/ Na-2.11K-2 JI1.2J12.1
22
Pa3nen 4. [Ipumenenue HelipoOHHOI
CeTH /ISl pelieHUs 32/1a9 Perpeccuu
4.1 IIpumeHeHre HeHPOHHOW CeTH TSt 4 Na-1.11K-2 J.1
penreHust 3aaa9u perpeccuu /Jlex/ Na-2.I11K-2 JI1.2J12.1
2.2
4.2 [IpumMeHeHne HEWPOHHOM CEeTH IS 12 Na-1.11K-2 JI1.1
pemienus 3ana4uu perpeccu /I1p/ Na-2.11K-2 JI1.2J12.1
2.2
43 IIpumeHeHre HEHPOHHOW CeTH IS 18 NJ-1.1IK-2 JI1.1
pemenus 3agauun perpeccuu /Cp/ Na-2.11K-2 JI1.2J12.1
2.2
Paznen 5. Koncyabranuu
5.1 Koncynpranus no aucruminae /Koue/ 0,9 WJ-1.1IK-2
Na-2.11K-2
Na-3.11K-2
Paznen 6. [Ipome:kyrouHasi aTrecTanus
(3auéT)
6.1 ITonroroBka k 3a4éry /3a4ét/ 8,85 | UO-1.IIK-2
Na-2.11K-2
NAa-3.11K-2
6.2 Konrtaktnas padora /KCPATT/ 0,15 | UA-1.ITIK-2
na-2.11K-2
Na-3.11K-2

S. ®OHJI OHEHOYHbBIX CPEJICTB

5.1. ITosicHuTEILHAA 3alIHCKA

1. Haznauenne oHIa o1eHOUHBIX cpeacTB. OIEHOYHbIE CPEICTBA IPEIHA3HAUCHBI I KOHTPOJIS M OLCHKH 00pa30BaTeNbHBIX
JOCTHKEHHH 00yJaromuxcs, OCBOUBIINX IPOrpaMMy yd4eOHOM AUCIUILIUHEI.

2. ®oHA OLIEHOYHBIX CPEJICTB BKIIIOYAET KOHTPOJIBHBIE MATEPHAIIBI IS TPOBEICHUS BXOAHOTO KOHTPOIS, TEKYIIEro KOHTPONs 1 u
2 B (opMe BOINPOCOB, 334aHHUIl, a TAK)KE MPUMEPHBIH IEpEUeHb BOIIPOCOB JUIs TPOBEACHHUS IPOMEKYTOUHOI aTTecTaluu B (hopme
3ayera.

5.2. OueHovHbIE cpeacrBa 1Jsl TEKyHEero KOHTpoJisi




[IpumepHsbIit KOMIUIEKT TecTa "BxomHoi KoHTpoIB"

W N~ N W N = W W N = N AW ==

W N = W

. UTo Ha3bIBaeTCS aNropuTMOM?

. TIOCJIEZI0BATENBEHOCTH KOMaH/I, KOTOPYIO MOJKET BBIIIOJIHUTH UCIIOIHHUTEIb
. CHCTeMa KOMaHI UCTIOTHATEIIS

. HyMEpOBaHHasl TI0CIIeIOBATEIBHOCTH CTPOK

. HEHyMEpOBaHHas! M10CJIE/I0BATEILHOCTh CTPOK

. UTo Takoe MCIOIHUTENb aIropuT™Ma?

. DT0 crHcokK KOMaHJI AJi peHICHUA MMOCTaBJICHHOMN 3aJadu.

. DTO porpamma, CocTaBIeHHas! 10 3aJaHHOMY JITOPHTMY.

. 9t10 06’BCKT, KOTOpHﬁ CII0COO€EH IIOHUMATh M MCIIOJIHSATE KOMaH/Ibl, YKa3aHHBIC B JITOPUTME.

. Kakoii anroputm Ha3bpiBaeTCs HUKIMYECKUM?

. AIropuTM™, B KOTOPOM KOMaH bl pabOTAIOT IIOCIIEA0BATENBHO OJJHA 33 IPYTrOH.

. ATTOpHuTM, B KOTOPOM KOMaH/1a MJIM HECKOIBKO KOMaHA paboTaloT MHOTOKPATHO.

. AnropuTM™, KOTOpBIl paboTaeT 1160 1Mo 0JHOI BeTBH, THOO IO IPYroi, B 3aBUCHMOCTH OT BHIITOIHEHUS yCIOBHUSL.

. Kaxoit anroput™ Ha3pIBaeTcs THHEHHBIM?

. ANTOpHUTM, B KOTOPOM KOMaH/IBI pAO0TAIOT IIOCIIEIOBATEIHHO OJHA 3a JPYTOM.

. AropuT™, B KOTOPOM KOMaH/1a MJIM HECKOJIBbKO KOMaH I pab0oTatoT MHOTOKPATHO.

. ANITOpHUTM, KOTOPHIIT paboTaeT IHO0 10 OTHOM BETBH, JIOO IO IPYroif, B 3aBUCHMOCTH OT BBIITOJTHEHUS YCIIOBUSI.

. Kaxkoit anroputm Ha3bIBaeTCS ITOPUTMOM BETBICHHSA?

. ANTOpHUTM, B KOTOPOM KOMaH bl paO0TaIOT MOCIEI0BAaTENBHO OHA 32 APYTOH.

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

. AnropuTM™, KOTOpPHIi paboTaeT 1100 10 0HOI BETBH, KOO IO IPYroi, B 3aBUCHMOCTH OT BBIITOJTHEHUS yCIOBHUSI.

6.Mopens ecTh 3aMeNICHUE U3y4aeMOro 00BEKTa IPYTHM OOBEKTOM, KOTOPBIA OTPaXKaerT. ..

1.
2.
3.
4.

BCE CTOPOHBI JAHHOTO O0BEKTa

HEKOTOpbIE CTOPOHBI TaHHOTO 00BEKTa
CYILIECTBEHHBIE CTOPOHBI JAHHOTO 00BEKTa
HECYIIIECTBEHHBIE CTOPOHBI JAHHOTO 00BEKTA

7.Mopens coaep>XuT nHGOpMaltK. . .

L.
2.
3.
4.

CTOJIBKO 7K€, CKOJIBKO M MOJICTIUPYEMBIil 00BEKT
MEHBIIIE, YeM MOJICINPYEMbIH OOBEKT

OoubIe, YeM MOJAEITHPYEMBIi 0OBEKT

HE COZIEPXKUT MH(OpPMAINU

8.KaxoBBI OCHOBHBIE 3TaIbl 00pabOTKH HH(POPMAITIH KOMIIBIOTEPOM?

L.
2.
3.

9 Kakoii sTan pelICHHU 3ala4 Ha KOMIIBIOTCPE OTCYTCTBYCT B CHG}IyIOHICﬁ HGHO‘-IKCZO6T)CKT -

BBoa 1 BeIBOA HHPOPMAIUH.
BBo, npeoGpa3oBaHue, XpaHeHHe, BBIBOA HH(MOPMAIHH.
Coxpanenue nHpopmanuu B daiie.

KOMIIBIOTEPE - aHAJIU3 PE3yAbTaTOB U KOPPEKTUPOBKA MoAeIn?

L.
2.
3.
4.

OCTpOeHHE HHPOPMAIIMOHHON MOIEITH

KOJIMPOBKA aJITOPUTMA Ha S3bIKE IPOrpaMMHUPOBaHHS
aHaJIU3 TIOJTYYCHHBIX TAHHBIX

pa3paboTka anroputMa

10. CBoiicTBOM alropuT™Ma siBJIsSETCSL:

Nk =

PesynbratuBHOCTS;

LuKIM4YHOCTE;

B03MOXHOCTh U3MEHEHHUS TOCIIEA0BATEILHOCTH BBIIIOJHEHNSI KOMaH;
B03MOXXHOCTH BBITIOJIHEHHS JITOPUTMA B 0OPAaTHOM TIOPSIJIKE;
[IpocroTa 3anucy Ha A3bIKax MPOrPaMMHUPOBAHUS.

Kputepuu ouenku
«3auTeHo) — BHIIONHEHHE BepHO Oosee 60% 3amaHuid.
«He 3aurenoy» — BeimonHeHue 60% 1 MeHee 3a1aHuil BEPHO.

[TpumepHbie Bonpocs "Tekyiuit kKoHTpoJb 1"

... - HCCJICAOBAHUEC MOJIC/IN Ha




1. OCHOBHBIE NOHATHS MAIIMHHOTO O0Yy4eHUS.

2. OCHOBHBIE NTOCTAHOBKH 33/1a4.

3. IIpuMepsl MpUKIAIHBIX 3aady.

4. JIunelinble POCTPaHCTBA.

5. BexTopsl U MaTpuiipl.

6. JIuneliHas HE3aBUCHUMOCTb.

7. OO6paTHast MaTpHIa.

8. ITpousBonHas u rpagueHT QYHKIUH.

9. I'panuenTHBIN CrycK.

10. Brmmykeie hyHKIMN.

11. CrnyuaiiHbIe BEIHYHHBL

12. JluckpeTHbIe U HeNpepbIBHBIE pacnpeneneHus. [Ipumepsl.
13. OueHnBaHUE MapaMeTPOB PacIpeieNICHHH, METOl MAaKCUMAJIBHOTO TIPABAONOA00HS.
14. ByrcTpannuHr.

15. JluneliHble METOMBI KNAaCCU(HUKALUHN U perpeccuu: (yHKIMOHATB! KauecTBa, METObI HACTPOUKH, 0COOCHHOCTH
NPUMEHEHHUS.

16. MeTpuKH KadecTBa aJlTOPUTM PETPECCHH M KIacCH(DUKAIINN.
17. OueHMBaHUE KauecTBa AllfOPUTMOB.

18. OTi0’)keHHAasE BBIOOPKA, €€ HEJOCTATKH.

19. OreHKa MOTHOTO CKOJIB3AIIET0 KOHTPOJIS.

20. Kpocc-Banmunanus. Leave-one-out.

Kpurepun orneHKn
«3auTeHO» — BBHIIOIHEHKE BepHO Ooiee 60% 3amaHmid.
«He 3aureHo» — Boimonnenue 60% 1 MeHee 3aJjaHuii BEpHO.

IIpumepnsie Bonpocs! "Texymuit KOHTPoOIH 2"

1. JlepeBbs perieHui.

2. Mertoabl nocTpoeHUsl AepeBbeB. X perynspuzanus.
3. Komnozuiuu anropurmos.

4. Pa3noxxenne ommuOKy Ha cMelleHne U paszdpoc.

5. CryqaiiHBIH Jiec, ero 0COOCHHOCTH.

6. Metoabl moucka BHIOPOCOB B JAHHBIX.

7. MeTo/bI BOCCTAHOBJIEHHSI IIPOMYCKOB B JaHHBIX.

8. Pabora ¢ HecOamaHCHPOBaHHBIMU BEIOOPKAaMHU.

9. 3amgaga aHanu3a MOTPEOUTEIHCKOM KOP3HMHBL.

10. [Monnepxkka U JOCTOBEPHOCTH. YacThle, 3aMKHYThIE U MaKCHMAJIbHBIE YaCThle MHOXECTBA. AJITOPUTM ATPHOPH.
11. 3amava KiacTepusalym.

12. Anroputm K-Means.

13. OneHKH KayecTBa KJIacTepU3alHy.

Kpurepun oneHku
«3auTeHo) — BBIIIOIHEHKE BepHO Ooee 60% 3amaHmid.
«He 3aureHo» — Boimonnenue 60% 1 MeHee 3aJjaHuii BEpHO.

5.3. TeMbl NHCbMEHHBIX padoT (3cce, pepepaThbl, KypcoBbie padoTHI U 1P.)

He npenycMoTpeHsl

5.4. OueHo4HbIe CpeACTBA 1JIsl IPOMEKYTOUYHON aTTecTanuu

HpI/IMCpHLIG BONPOCHI IJI1 MOATOTOBKH K 3a4CTYy

1. OCHOBHBIE TIOHATHS MAIIHHHOTO OOYYCHHS.

2. OCHOBHBIE TTOCTAHOBKH 337ad.

3. IIpumeps! npuKIagHbIX 3a1ad.

4. JIuneiinble NpOCTPaHCTBA.

5. Bekropsl 1 MaTpuLbL.

6. JluHeltHast HE3aBUCHUMOCTb.

7. OOparHas mMarpuIa.

8. [IpousBoaHast U rpajueHT QyHKIHH.

9. I'panuenTHBIN cHyck.

10. Brimykieie QyHKIHH.

11. CrnydaiiHble BEIWIHHEI.

12. JuckpeTHble U HenpephIBHBIE paciipenenaeHus. [Ipumepsl.
13. OrneHnBaHUE MTapaMETPOB PacIIpeeICHI, METOI MAKCHMAaJIbHOTO MPABIOIIOA00NS.
14. Byrctpanmusr.




JIuneiinrie MCTOAbI K.]'IaCCI/I(I)I/IKaHI/II/I " perpeccuu: q)yHKIII/IOHaIH)I KadeCcTBa, MCTOAbI HaCTpOﬁKPI, 0COOEHHOCTH

Ionnmepxka M OCTOBEPHOCTH. YacThle, 3aMKHYThIE M MAaKCHMAJIbHBIC YaCThIE MHOXKECTBA. AJITOPUTM AIIPHOPH.

15.

MIPUMCHCHUSI.

16. MeTpuKy KauecTBa aITOPUTM PErpecCHr M KIacCH(UKAIIH.
17. OrneHrBaHUE KayecTBa allTOPUTMOB.

18. OTnokeHHAsE BRIOOPKA, €€ HEIOCTATKH.

19. Or1eHKa MOJTHOTO CKOJIB3SIIEr0 KOHTPOJIS.

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

21. JepeBbst perieHui.

22. Mertoasl noctpoenus aepeBbeB. Ux perynspuzanus.
23. Komnozuiun anropuTMos.

24, Pasnoxxenne ommbKku Ha cMemeHne U pa3odpoc.

25. CayuaiiHblii Jiec, ero 0COOEHHOCTH.

26. MeTomp! morcka BEIOPOCOB B JTaHHBIX.

27. Mertozbl BOCCTAHOBJIEHUS! POIYCKOB B JaHHBIX.
28. Pabora ¢ HecOamaHCHPOBaHHBIMU BBHIOOPKAMHU.

29. 3amada aHanM3a MOTPEOUTETHCKONH KOP3UHBI.

30.

31. 3amada KiacTepu3alny.

32. Anroputm K-Means.

33. OreHKH KadecTBa KJIacTepU3aIliHy.

Kpurepuu ouenku:
«3aYTEHO, TIOBBIIICHHBI YPOBEHb: BBICTABIISICTCS CTYJICHTY, €CIIH MTPOJIEMOHCTPHUPOBAHO TIIyOOKOE U ITPOYHOE
YCBOCHHE MaTepHaa, T.€. I0CIeA0BaTEIbHO, IPAMOTHO U JIOTHYECKU CTPOMHO U3I0XKEHBI OTBET
Ha BOIIPOC ¥ BBITIOJIHEHO YMEHHUE, YTO OINPEEISIET MOBBIILICHHBIN YPOBCHbD;
«3a4TEHOY, TIOPOTOBBII YPOBEHb: BBICTABISIETCS CTYJCHTY, €CIIM MPOJEMOHCTPHPOBAHO T0OCTATOYHO ITOJTHOE
YCBOEHHE MaTepHaa, T.e. YaCTHIHO N3JI0’KEH BONIPOC U BBIIIOJIHEHO YMEHHUE, YTO ONPEACIIICT
[IOPOTOBBII YPOBEHB;
«HE 3aYTE€HO», YPOBEHb HE C(HOPMUPOBAH: BBICTABIISICTCS CTYACHTY, €CIIN MPOAEMOHCTPUPOBAHO HE 3HAHUE MaTepHaa,

HC BJIaJCHHUC MMOHSATHUHHBIM amnmaparom, T.€. OTCYTCTBYET U3JI0OKCHHUE BOIIPOCA U BBIMTOJHCHHOT'O YMEHHNA, COBOKYITHOCTb BCETO
HEPEYHCIICHHOTO OpeielsieT TO, YTO YPOBEHb HE C(HOPMHUPOBAH.

6. YHEBHO-METOJANYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHUE JUCIHHUIIJIMHBI (MOAYJISA)

6.1. Pexomenayemas jaurepartypa

6.1.1. OcHoBHasi iUTEpaTYypa

ABTODBI, COCTABHTEIIN 3arnaBue WznarenbcTBO, roj . anpec
JI1.1 |Bonkosa B.M., [TporpaMMHBIE CHCTEMBI CTATUCTHYECKOTO HoBocubupck: http://www.iprbookshop.r
CeménoBa MLA., aHanmu3a. OOHapy)KeHHe 3aKOHOMEPHOCTEH B HoBocubupckuit 1u/91682.html
UYerBepTakoBa [ ¥ p.] |AaHHBIX C HCIIOJIb30BAHUEM CUCTEMBI R 1 roCyAapCTBEHHBIN
E.C. s3bika Python: yueGHOe mocobue TEXHUYECKUU
YHUBEPCUTET
(HI'TY), 2017
JI1.2 | Cunera U.C. Anamm3 ganubix B cpene R. Y. 1: yuebHoe Mockaa: http://www.iprbookshop.r
nocobue MockoBckuit /92422 html
TEXHUYECKUH
YHHBEPCUTET CBSI3H
" HHPOPMATHKH,
2018
6.1.2. Jlono/THUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTENHU 3armaBue W3narenscTBO, TO1 Dn. aapec
JI2.1 |Tumodeena A.1O. Teopus BepoATHOCTEH U MaTEMAaTUUECKAs Hoocubupck: https://www.iprbookshop.
craructuka. Y. 1: B 2-x 4.: yueOHOE TIocoOHe HoBocubupckuii ru/91448.html
roCyIapCTBEHHBIN
TEXHUYECKUN
yHUBepcutert, 2017
JI2.2 | Tumodeenra A. 1O. Teopusi BEpOSATHOCTEH U MaTeMaTHIECKas HoBocubupck: https://www.iprbookshop.
craructika. . 2: B 2-X 4.: yueOHOe mocodme HoBocubupckuii 1u/91449.html
roCyIapCTBEHHBIN
TEXHUYECKUN

yauBepcuret, 2017

6.3.1 Ilepevyenb mporpaMMHOro odecneyeHust

6.3.1.1 | Far Manager



http://www.iprbookshop.ru/91682.html
http://www.iprbookshop.ru/92422.html
https://www.iprbookshop.ru/91448.html
https://www.iprbookshop.ru/91449.html

6.3.1.2

Google Chrome

6.3.1.3

MS WINDOWS

63.14

Python

6.3.1.5

Kaspersky Endpoint Security ans 6uzneca CTAHJTAPTHBIN

6.3.1.6

MS Office

6.3.1.7

Moodle

6.3.1.8

NVDA

6.3.1.9

LibreOftice

6.3.1.1

PEJ] OC

6.3.1.1

Snpexc.bpaysep

6.3.2 IlepeueHb HHGOPMALIMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

MexBy30BCKast JJICKTPOHHAs! OHOIHOTeKa

6.3.2.2

Baza manHBIX «OneKkTpoHHAs OnOIMoTeka ['opHO-ANTaliCKOT0 rOCYIapCTBEHHOTO YHUBEPCHTETA)

6.3.2.3

DrekTpoHHO-O0nbmmoTeunas cuctema IPRbooks

7. OBPASOBATEJIBHBIE TEXHOJIOT'NHA

JIEKLMSA-BU3YyaTTU3aLus

JIUCKYyCCHUs

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUNHbBI (MOAYJIS)

Homep aynutopuu | Hasnayenne

OcHOBHOE OCHAIIIEHHE

211 B1

KommnbrotepHslii kiace. YueOHas
ayUTOPUS JUIS TIPOBEICHUS 3aHSITHIH
JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO
THUIIA, KypCOBOTO POEKTHPOBAHUS
(BBITIOTTHEHUS KYPCOBBIX PadOT), TPYIIOBEIX
1 MHAVWBULYAIbHBIX KOHCYIbTAIWH,
TEKYIETO KOHTPOJISI ¥ IIPOMEKYTOUHOMH
atrectranuu. [lomemenne s
CaMOCTOSATEJIEHON PabOTHI

Pabouee mecto npenonasarens. [locanounsie mecta
oOyuaronuxcs (1o KOJIMUeCTBY 00yJaromuxcs),
KOMITBIOTEPEHI ¢ TocTyIoM K MHTepHeT

201 b1

KabuHeT MeToauKH TIpenoiaBaHus
nHpOpMaTUKA. YueOHas ayauTopus s
IIPOBEJCHUS 3aHATHUHN JICKIIMOHHOTO TUIIA,
3aHATUH CEMUHAPCKOI0 TUIIA, KypCOBOTO
MIPOCKTUPOBAHUSA (BI)IHOJ'IHeHI/ISI KYpPCOBBIX
paboT), TPYIIOBBIX U MHAWBUIYaIbHBIX
KOHCYJbTalUi, TEKYLIEro KOHTPOJIS U
IIPOMEXKYTOYHOM arrectanuu. [Tomemenne
JUISL CAMOCTOSITEIIbHONW pabOTHI

MapkepHast yaeHH4YeCKas [0CKa, SKpaH,
MYJIBTHMENANpPOeKTOp. Pabouee MecTo nmpernoiaBarens.
ITocamounsie MecTa obydaronuxcs (10 KOJTHIECTBY
00yJaronIuxcs), KOMIIBIOTEPHI ¢ H0CTyIIOM K VIHTepHeT

209 b1

KommsrorepHsiii kiace. Y4eOHas
ayUTOPUS JUIs TIPOBEICHUS 3aHSTHI
JIEKIIMOHHOT'O THIIA, 3aHATHH CEMHHAPCKOTO
THIA, KyPCOBOTO NPOSKTUPOBAHHUS
(BBITIOTTHEHUS KYPCOBBIX PadoT), TPYIIOBEIX
Y MHIMBUIYaJIbHBIX KOHCY/IbTALH,
TEKYLIEro KOHTPOJIS M IIPOMEXKYTOUHOMH
arrecranuu. [Tomermenne s
CaMOCTOSITENNHbHON PabOTHI

Pabouee mecto npenonasarens. [locanrounsie Mecta
oOyuaronuxcs (1o KOJIMUECTBY 00y4atomuXcs).
MapxkepHast yaeHH4ecKas J10CKa, SKpaH,
MYJIBTHMEINANIPOCKTOP, KOMITBIOTEPHI € IOCTYIIOM B
Hurepner

9. METOANYECKHE YKA3AHUSA JJIS1 OBYYAIOIIINXCSA IO OCBOEHHUIO JUCHHUITIJIMHBI (MOAY JIS)

MeTtoanyeckue ykazaHusl 10 OCBOSHHIO AUCIUILTHH (MOIYEH)

Jlexuu, ¢ OJJHOM CTOPOHBI — 3TO OJHA U3 OCHOBHEBIX (JOPM YIEOHBIX 3aHATHI B BBICIINX YUeOHBIX 3aBECHUX, IPEACTABIIIONIAs
co0oif cucTeMaTH4IECKOE, TOCIEA0BATEIFHOE YCTHOE M3JI0KEHUE MPEIIO1aBaTesIeM ONPEIeIeHHOTO pas/esa KOHKPETHON HayKH TN
y4eOHOW AUCUUIINHBIL, C IPYroi — 3To ocobas hopmMa caMOCTOATENLHON paboTHI ¢ yueOHBIM MaTepuasioM. JIeKIus He 3aMeHseT
co00H KHUTY, OHA TOJIBKO MOATAIKHUBACT K HEH, pacKpbIBasi TEMY, IpOOIeMy, BBIIENSS INIABHOE, CYIIECTBEHHOE, Ha UTO CIEHyeT
00paTHTh BHUMAaHHE, YKa3bIBAaeT IIyTH, KOTOPBIM HY)KHO CIIE/IOBaTh, JOOMBAsCH IITyOOKOTO MOHMMAHMS IIOCTaBICHHON MIPOOIEMEL, a
He 0011el KapTUHBIL.




Pabota Ha IeKIMU — 3TO CIHOXKHBII ITponecc, KOTOPBIHA BKIIOYAET B ce0sl TAKHE SIEMEHTHI KaK CIIyIIaHUe, OCMBICICHHE U
COOCTBEHHO KOHCHEKTHpOBaHHe. J{i1st TOro, 4TOObI JICKIMS! BBIIIOJIHWIIA CBOE HAa3HAUCHHUE, B)KHO MTOATOTOBUTHCS K HEll U ee 3amnucu
ellle 0 IIPUXO0/1a IPEToaBaTells B ayIUTOpHIo. bes aToro nanpHelee BOCIpUATHE JIEKIIMH CTAHOBHUTCS CIIOXKHBIM. JIeKIus B
YHUBEPCUTETE PaCCUUTaHa Ha MOATOTOBIEHHYIO ayauTopuio. [Ipermoxasarens u3naraet mo00i BOIPOC, OPHEHTHPYACH HA T€
3HAHUSA, KOTOPBIE JOIKHBI OBITH Y CTYJ€HTOB, YCBOUBIIUX MaTepHal BCeX MPeAbLIYIUX JeKIHil. BaxkHo HayuuThCs CITyIaTh
npenojaBaTtes BO BpeMs JIEKIUH, TOJAePKUBATh HEITPEPIBHOE BHUMAHUE K BBICTYMAIOLIEMY.

OpHaKo, OTHOTO CITyIIaHHUSA HeZocTaTouHOo. HeoOxoaumo GpuKCcHpoBaTh, 3alIMCHIBATh TOT HOTOK HH(MOPMAITHH, KOTOPHIH
co00IaeTcst BO BpeMs JICKIIUU — HAYYHTHCSI BECTU KOHCIIEKT JIEKIUH, T (OPMYIHPOBAIUCH OBl HanOOIee BaXKHbIE MOMEHTEI,
OCHOBHBIE MOJI0XKEHMs1, U3J1araeMble JTeKTOpoM. J{11s BeleHns! KOHCIIEKTa JIEKIUU CIeJyeT UCIONb30BaTh TETpab. Benenue
KOHCIIEKTA Ha JICTOYKAX HE PEKOMEH/IyeTCsl, IOCKOJIBKY OHM HE TaK YIOOHBI B HCIONB30BAHUH U 9acTo TepstoTes. [Ipn
oopMICHN KOHCIIEKTa JICKIIMK HEOOXOAUMO OCTABIIATH MOJIS, TAE CTyAEHT MOXKET 3allUCaTh CBOU COOCTBEHHBIE MBICIIH,
BO3HUKAIOIIHE MapayIeIbHO C MBICIAMHE, BBICKA3aHHBIMU JIEKTOPOM, a TAKXKe BOIIPOCHI, KOTOPbIE MOT'YT BO3HUKHYTh B IIpOIIEcce
CIIYIIIaHHs, YTOOBI HOJIYYUTh HA HUX OTBETHI IPH CAMOCTOSATEIBbHOI IPOpabOTKe MaTepraa JICKINH, TP U3yIeHUH
PEKOMEHIOBAHHO JIMTEpaTyphl MIIH HEIIOCPEICTBEHHO Yy TIPETofaBaTess B KOHIE JeKINH. COCTaBIIA KOHCIIEKT JICKIINH, CIIEIyeT
OCTaBIIATh 3HAYUTENILHBIA HHTEPBAI MEX/Y CTPOUKaMHU. DTO CBA3aHO C TEM, YTO MHOTJAa BOSHUKAET HEOOXOJMMOCTH BITHICATh B
NepBOHAYAIBHBIA TEKCT JEKLUH OJHY UM HECKOJIBKO CTPOYEK, UMEIOMINX NIPUHIUNNAIBHOE 3HAUS€HNE U TIOUEPIHYTHIX U3 APYruX
HCTOYHHKOB. PaccTosiHIe MEXIy CTpOKaMH HEOOXOIMMO TaKsKe YIS ITOTIEPKUBAHMS CJIOB MM IIETBIX TPYIII CJIOB (Takoe
MOAYepKUBAHUE BBI3BIBACTCA HEOOXOIMMOCTBIO IPUBIICYh BHUMAHUE K JaHHOMY MECTY B TEKCTE IIPH TOBTOPHOM uTeHUH). OOBIMHO
HOAYEPKUBAIOT ONPEIEICHNUS, BEIBOJIBI.

Taxke BayKHO MOJHOCTBIO 6€3 BCAKUX U3MEHEHHH BHOCUTD B TETPaJb CXEMBI, TAOIHIII, YEPTEXKHU H T.II., ECIIM OHHU MPEANOTAratoTCs
B JISKITMHU. [17151 TOTO, 9TOOBI COBMECTHTH MEXaHWYECKYIO 3aIMCh C TIOYTH JOCIOBHBIM (PUKCHPOBaHHEM HanOoJiee BaKHBIX
MOJIOKEHUH, MOXKHO HCIIOIb30BaTh CUCTEMBI YCIOBHBIX COKpaIleHuil. B mepByro ouepeab COKpaIaroTcs [JUIMHHBIE CI0BA U T€, YTO
HOBTOPSIIOTCSL B PEUH JIEKTOpa Yalle Bcero. IIpu 3ToM caMo coKpalieHne JOJDKHO ObITh 10 BO3MOKHOCTH KPaTKUM.

CemmuHapckue (IpakTadeckne) 3aHaTus CaMocTosTeNbHas padoTa CTyIEHTOB IT0 OATOTOBKE K CEMHHAPCKOMY (TIPaKTHIECKOMY)
3aHATHIO TOJDKHA HAYMHATHCS ¢ O3HAKOMIICHHS C INTAHOM CEMHHAPCKOTO (IIPAaKTHYECKOT0) 3aHATHS, KOTOPHII BKIIIOUAeT B ceds
BOIIPOCHI, BBIHOCHMBIE Ha 00CYKIEHHEe, PEKOMEHAINH TI0 TOr0TOBKE K CEMUHAPY (IIPaKTHYECKOMY 3aHATHIO), PEKOMEHIYyeMYIO
IuTepaTypy k Teme. Msydenue marepuana cieayeT HauaTh ¢ IPOCMOTpa KOHCIEKTOB JeKIUi. BoccTaHOBHB B mamsiTH MaTepHall,
CTYICHT IIPUBOJHT B CHCTEMY OCHOBHEIE MIOJIO’KCHHUS TEMBI, BOIIPOCHI TEMBI, BBIICIIAA B HEH TIIaBHOE M HOBOE, Ha YTO 00paIagoch
BHIMAaHHME B JEKIUH. 3aTeM ClIeAyeT BHUMATEeIbHO MIPOYNTATh COOTBETCTBYIOIIYIO IJIaBY y4eOHUKA.

Jast Gonee yriayOIeHHOTO U3y4eHHUS BOIIPOCOB PEKOMEH/IYeTCsl KOHCIIEKTHPOBAHUE OCHOBHOW M JIOTIOJIHUTEIBHOH JINTEPaTypHl.
YnTas peKOMEHJOBAaHHYIO JIUTEPaTypy, HE CTOUT MACCHBHO MPUHUMATH K CBEJICHHIO BCE HAMMCAHHOE, CICIYeT aHAM3HPOBaTh
TEKCT, [yMaTh HaJl HIM, TOMY CIIOCOOCTBYIOT 3aIIMCH IO X0y YTE€HHS, KOTOPhIE IIPEBPAIIAIOT YTEHHUE B IIPOLECC. 3alNCH MOTYT
BECTHUCH B Pa3NIU4HON (opMe: pa3BepPHYTHIX U MPOCTHIX IIAHOB, BBIMUCOK (TE3UCOB), AaHHOTAIMI U KOHCIIEKTOB.

[Tono6pas, oTpaboTaB MaTepHal U YCBOUB €T0, CTYAEHT JODKEH HadaTh HEIIOCPEICTBEHHYIO ITOATOTOBKY CBOETO BBICTYIIICHHS HA
CEeMUHAPCKOM (TIPAKTHYECKOM) 3aHATHH JJIS 9eT0 CIEyeT MPOIyMaTh, Kak OTBETUTH HAa KaJKABIH BOIPOC TEMBI.

ITo xaxxaoMy BOIpoOCY IUIaHa 3aHATHI HE0OX0IUMO HOATOTOBUTHCS K YCTHOMY co00MIeHuto (5-10 MUH.), OBITh TOTOBBIM NPUHSTH
y4acTue B 00CYKJIEHHH U JJOIOJHEHHH JIOKJIAJIOB U COOOIEHUH (10 5 MMH.).

BeicTymienre Ha CeMHHAPCKOM (TTPaKTHYECKOM) 3aHATHH JTOJDKHO YIOBJIETBOPATH CIEAYIOMINM TPEOOBAHUSIM: B HEM H3JIaraloTCs
TEOPEeTHUYECKUE MOIXO0BI K PACCMAaTPHUBAEMOMY BOIIPOCY, HAETCs aHAJIH3 IPUHIUIIOB, 3aKOHOB, IIOHATHH 1 KaTETOPHH;
TeopeTHYEeCKUe MOT0KEHHs MOIKPEIUIIOTCA (paKTaMU, IPUMEPAMU, BBICTYIIIIEHHE A0JKHO OBITh apryMEHTUPOBAHHBIM.
JlaGoparopHble pabOTHI SBIISIOTCS. OCHOBHBIMU BUAAMH YUEOHBIX 3aHSATHH, HAIIPABICHHBIMU Ha SKCIICPUMEHTAIBHOE
(mpaxTHYecKoe) OATBEP)KICHUE TEOPETHIECKHX MTOJI0KEHUH B (POPMHUPOBaHHE 00IIeTIPO(heCCHOHANBHBIX B MPodecCHOHATBHBIX
komrereHnui. OHU COCTaBISAIOT BAYKHYIO 4aCTh TEOPETUUECKOM U MPOQECCHOHANBHON MPAKTHIECKOH NOATOTOBKH.

B npornecce 1abopaTopHOit pabOThI Kak BUAa yUEOHOTO 3aHATHUS CTYIEHTHI BHITIOIHSIOT OJHO UIIM HECKOJIBKO 33laHUi O]
PYKOBOJICTBOM IIPETIOABATENS B COOTBETCTBHH C M3YJaeMBIM COJIEp)KaHHEM yIeOHOTO MaTepHaa.

[Ipu BBIMONTHEHUH 00Y4YAIONIUMUCS JJAOOPATOPHBIX PabOT 3HAYNMBIM KOMIIOHCHTOM CTaHOBSTCS IPAKTHUCCKHE 3aJaHUS C
UCTIONBb30BaHUEM KOMITBIOTEPHON TeXHUKH, TJaOOPaTOPHO - MPUOOpHOro 00opya0BaHUs U Ap. BeimoaHeHue ctyneHTaMu
1a00paTOPHBIX pabOT HIPOBOANTCS C LEINIbIO: (POPMUPOBAHUS yMEHHH, IPAKTHYECKOTO OITBITA (B COOTBETCTBUH C TPEOOBAHUAMH K
pe3yabpTaTaM OCBOCHHUS TUCHUILIMHEL, 1 Ha OCHOBAHUH NepeyHs (POPMUPYEMBIX KOMITETSHINH, YCTaHOBICHHBIMHA pabodeit
HIpOrpaMMON AUCHUILTHHEL), 0000IIEHNUS, CHCTEMAaTH3aIUH, YIITyOIeH s, 3aKpETICHHUS MOTydeHHBIX TeOPETUUECKUX 3HAHUH,
COBEpIIEHCTBOBAHHS YMEHHH NPUMEHSTh NOIYUYCHHBIE 3HaHNS Ha TPaKTUKE.

CocraB 3agaHuii 11 1a00paTOPHOI PabOTHI TOJDKEH OBITH CINITAHUPOBAH C PACcUeTOM, YTOOBI 32 OTBEICHHOE BpeMsl OHH MOTJIH
OBITH BBITIOJIHEHBI KAYECTBEHHO OOJIBIIMHCTBOM CTYACHTOB.

IIpu nnanupoBaHUN Ta0OPATOPHBIX PAbOT CleAyeT yUUTHIBATh, UYTO B XO/I€ BBIMOIHEHHUS 3a/JaHUl y CTyA€HTOB (QOPMUPYIOTCA
YMEHHS ¥ IPAKTHYECKHH OIIBIT PabOTHI C Pa3IMYHBIMK IPHOOpaMH, YCTaHOBKaMH, JIaOOpaTOPHEIM 000pynOBaHHEM, alIapaTypoH,
IporpaMMaMH ¥ JIp., KOTOPBIE MOTYT COCTAaBIIATh YAaCTh PO(GECCHOHATHHON IMPAKTHIECKOH ITOTOTOBKH, a TaKXKe
UCCIe0BaTeNbCKUe yMEHNUs (HabIr0aTh, CPaBHUBATh, AHAIN3UPOBATH, YCTAHABIMBATH 3aBHCUMOCTH, J€TAaTh BEIBOABI U
00001IeHNS, CAMOCTOSITEJILHO BECTH HCCIIEJOBaHNE, ODOPMIIATD PE3YIIbTaThl).

BermonHeHmI0 1a00paTOpPHEIX padoT MPEANIECTBYET IPOBEPKa 3HAHUH CTYICHTOB - UX TEOPETHUECKO TOTOBHOCTH K BHIITOJTHEHHIO
3aaHuUs.

DopMBbI OpraHU3aluy CTYJEHTOB IIPU IPOBEACHUU Ta00OPATOPHBIX PaboT: hpoHTaNIbHAS, TPYIINOBas U UHAUBKUAYyanbHas. [Ipu
(poHTaNIBHON opMe OpraHN3alUK 3aHATUI BCE CTYIICHTHI BHIIOIHAIOT OJHOBPEMEHHO OIHY U Ty e paboty. [Ipu rpynmosoii
(hopme opraHU3anNy 3aHATHH OJTHA U Ta XKe PaboTa BBIIOJHACTCS IPyIIIaMH 110 2 - 5 genosek. [Tpn naanBUIyamsHOM hopme
OpTaHM3aINY 3aHATHH KaXKAbIA CTYIEHT BBIMONHACT HHAUBUAYANbHOE 3aJaHHUE.

Texymmit KOHTPOJIb y4EOHBIX JOCTHKEHHUH 110 pe3yIbTaTaM BBIITOJIHEHHUS J1a00paTOPHBIX pabOT MPOBOAUTCS B COOTBETCTBUH C
CHCTEMOM OICHWBaHMUS (PEHTHHIOBOM, HAKOITUTENBEHOH 1 JIp.), a Takke popMaMu 1 MeTOTaMH (Kak TPaguIIOHHBIMH, TaK U
MHHOBAITMOHHBIMH, BKJIIOYasi KOMIIBIOTEPHBIC TEXHOJIOTHH), YKa3aHHBIMH B pabodeli MporpaMme AUCIUIUTHHEL (Moxyis). Texymui
KOHTPOJIIb IPOBOAUTCS B Ipefienax ydeOHOro BpeMeHH, OTBEJEHHOT0 paboyuM ydeOHbIM IIIAHOM Ha OCBOEHHE TUCLUIIIMHEL,




pe3yabpTaThI 3aHOCSTCS B AKypHAN yICOHBIX 3aHATHH.

OO0beM BpeMEHH, OTBOANMBIN Ha BBIIIOJIHEHHE JTA00PaTOPHBIX paboT, IIIAHUPYETCSl B COOTBETCTBUH C yueOHbIM rutanoM OITOIN.
ITepeuens mabopatopHbIx padoT B PI1/I, a Takke KOMHYIECTBO YacOB Ha X IPOBEICHNE TOJDKHBI 00ECIICUHBATE PEATH3AIIHIO
TpeOOoBaHUH K 3HAHUSAM, YMEHHSAM U IIPAKTUIECKOMY OIBITY CTY/EHTA 10 AUCIMILUINHE (MOAYITI0) cooTBeTcTBYromeit OITOIT.
CamocrosiTenbHas paboTa 00yJaronMxcsi— 3TO IUIaHupyeMast ydeOHas, yueOHO-ucCIeI0BaTeNbCKasl, HayqHO-UCCIIe10BaTENbCKast
pabota, BBITIOIHAEMAs BO BHEAYJUTOPHOE BpeMsI 110 3a/IaHUIO ¥ IIPH METOAMYECKOM PYKOBOJICTBE IPETIOIaBaTells, HO 6e3 ero
HETIOCPEICTBEHHOTO YIaCTHS.

O0BeM caMOCTOSTENBHOM PabOoTHI OMpeeNnseTcsl y4eOHbIM IIIIAHOM OCHOBHOM Ipo(hecCHOHATBHON 00pa30BaTeNbHONIIPOrPAMMBI
(OTIIOII), paboueit mporpaMMOit AUCITUTLTAHBI (MOTYJIS).

CamocrosTensHas paboTa OpraHU3yeTcs ¥ MPOBOANTCA C LENbI0 (POPMHUPOBAHHUS KOMITCTEHIINH, TOHIMAaEeMBIX Kak CIIOCOOHOCTB
HNPUMEHSTH 3HAHUS, YMEHHS U TMIHOCTHBIC Ka4eCTBa JUIS YCIICITHOM MPaKTHIECKOH AeSTeNbHOCTH, B TOM YHCIIE:

- popMupoBaHMs yMEHUH MO MOUCKY U HUCTIOJIB30BaHHUI0 HOPMAaTUBHOM, IPABOBOM, CIIPABOYHON U CIIELIHATIBLHOM TUTEpaTyphl, a
TaKKe APYyruX UCTOYHUKOB MH(OPMAIINY;

- Ka4eCTBEHHOTO OCBOCHUSI M CHCTEMATH3ALNH MOTyIeHHBIX TEOPETHUECKUX 3HAHUH, UX YIITyOJIeHUS U paclInpeHus 1o
NPUMEHECHUIO Ha YPOBHE MEXIIPEIMETHBIX CBA3EH;

- (hOpMHPOBaHUS YMEHUS IPUMEHSATD IOJyYCHHbIC 3HAHUSI Ha IIPAKTHKE (B MPO(eCCHOHAIBHON I TEIBHOCTH) M 3aKPETUICHNS
MPaKTHIECKUX YMEHHUI 00yJalomuxcs;

- Pa3BHUTH O3HABATEIBHBIX CIIOCOOHOCTEH, POPMHIPOBAHMS CAMOCTOSTEIFHOCTH MBIIUICHUS 00yJatOIIuXCs;

- COBEPIIIEHCTBOBAHMSI PEUEBBIX CIOCOOHOCTEH 00yJatOIMXCS;

- (hopMHpOBaHHS HEOOXOIMMOTO YPOBHS MOTHBALMK O0y4arOIINXCS K CHCTEMAaTHIECKOH paboTe JuIs MOTy4eHNs 3HaHUH, YMEHUH U
BIIAZICHUH B ITepHOJ] y4eOHOTO ceMecTpa, aKTHBHOCTH O0YJarOIIUXCs, TROPUECKOI MHHUITMATHBEI, CAMOCTOSTEIIBHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH;

- (hopMHpPOBaHHS CIIOCOOHOCTEH K CaMOPa3BUTHUIO (CaMOIIO3HAHUIO, CAMOOIIPE/ICNICHUIO, CaMO00OPa30BaHHIoO,
CaMOCOBEPIICHCTBOBAHUIO, CAMOPEANN3AIINN W CAMOPETYIISIINH);

- Pa3BHUTHS HAYYHO-MCCIEI0BATEIECKIX HABBIKOB;

- Pa3BUTHsI HABBIKOB MEXJIMYHOCTHBIX OTHOLICHUII.

K camocrostensHOl paboTe 1o AUCIUILINHE (MOJLYIII0) OTHOCSATCS: IPOpab0TKa TEOPETHUECKOro MaTepHraa JUCIUILTHHBI
(MOTyIIs1);ITOITOTOBKA K CEMHHAPCKUM M NTPAKTHYECKUM 3aHATHAM, B T.4. IIOJTOTOBKA K TEKYIIEMY KOHTPOJIIIO YCIIEBAeMOCTH
oOyuaronuxcs(TeKymmas aTTecTalHs); MOAr0ToBKa K JabopaTOpHEIM paboTam; HOATOTOBKA K TPOMEKYTOYHON aTTeCTalluH
(3au€ram, sK3aMeHaM).

Bunbr, popMBI 1 00B5EMBI CAMOCTOATEIFHON PabOTHI 00YJArONTUXCATIPH H3YICHUH AUCIATUTNHEI (MOJIYIIS) OTIPEICIISFOTCS:

- cofieprkaHNeM KOMITCTEHIINH, (POPMUPYEMbIX TUCIUILIHHON (MOIYIEM);

- crieUKON TUCIUIUIMHBI (MOAYJIS), TPUMEHSIEMBIMU 00pa30BaTEIbHBIMU TEXHOIOTHUSIMH;

- Tpynoemkoctbio CP, mpesycMOTpeHHOI yueOHBIM MIIaHOM;

- YPOBHEM BEICIIEro 0Opa3oBaHus (OakalaBpHaT, CHSIHATINTET, MAaTUCTPATypa, aCIMPaHTypa), Ha KoTopoM peanuzyercss OITOIT;
- CTETICHBIO MTOTOTOBICHHOCTH O0YUaOMUXCS.

KypcoBast paboTa sIBIseTCsl CaMOCTOSITEIIBHBIM TBOPUYECKUM MHCHbMEHHBIM HayqHBIM BHIOM JICSITEIIBHOCTH CTY/CHTA 10 pa3paboTKe
KOHKpeTHOH TeMbl. OHa OTpakaeT MpHOOPETeHHBIC CTYICHTOM TEOpEeTHIECKHE 3HAHUS M IIPaKTHYecKie HaBbIKH. KypcoBas paborta
BBIIIOJTHACTCS CTYACHTOM CAMOCTOSTEIBHO IO PYKOBOACTBOM IIPEIIOAaBaTEIS.

KypcoBas paboTa, Hapsiay ¢ 9K3aMEHAMH U 3a4€TaMH, SBJISETCS OHOW U3 GOPM KOHTPOJIS (ATTECTaLMH), TTO3BOJISIOIIEH
OIIPEJICIUTh CTEIEHb IIOIrOTOBJICHHOCTH Oyayiiero crennannucta. Kypcosble paGoThI 3aIUIIAIOTCS CTYACHTAMH [0 OKOHYaHHN
M3yYeHHS YKa3aHHBIX TUCIUIUINH, OTPECIICHHBIX YICOHBIM IUTAaHOM.

Odopmnenne pabOTHI TOKHO COOTBETCTBOBATH TpeboBaHUAM. O0BeM KypcoBoif paboTsl: 25-30 ctpanut. CHHCOK TUTEpaTyphl U
[Tpunoxxenus B 00beM padoTsl He BXoasT. KypcoBast paboTa 10MKHa COAEPKATh: TUTYIIBHBIN JIMCT, COJEpKaHKUe, BBECHHE,
OCHOBHYIO 9acTb, 3aKIJIFOUCHHE, CIIUCOK JINTEPATYPHI, IpriIokeHne (ipu Heobxoxumoctn). Kypcosast pabota momiexxut
PELCH3UPOBAHUIO PYKOBOJUTENIEM KypCcOBOH paboThI. PerieH3us sBiseTcst opUIaIbHBIM JOKYyMEHTOM M IIPHUKIIAIBIBACTCS K
KypCcoOBOii pabore.

TemaTnka KypcoBbIX paboT pa3pabaTeiBacTCs B COOTBETCTBHHU € YUEOHBIM IUIaHOM. PyKoBoAUTEIb KypcOBOI pabOTHI JIMIIIb
TIOMOTaeT CTYJCHTY ONIPEIETUTh OCHOBHBIC HATIPABIICHNS PaOOTHI, OUEPTUTH €€ KOHTYPHI, YKa3bIBAeT T€ NCTOYHHUKH, Ha KOTOPHIE
clleiyeT 0OpaTUTh INTaBHOE BHUMAHUE, PAa3bICHAET, TI€ OTHICKATh HEOOXOANMBIC KHUTH.

CocTaBieHHBII CIMCOK NCTOYHUKOB HAy4YHOI MH(MOPMAIUH, MOATIEKAIMH U3yYCHHUIO, CIEAYeT II0Ka3aTh PYKOBOANTEIIIO KypCOBOM
paboTEI.

Kypcosas pabota cocTouT U3 riaB u naparpagoB. BHe 3aBHCHMOCTH OT peIaeMbIX 3a71a4 U BEIOPaHHBIX ITOJX00B CTPYKTypa
paboTHI TOKHA COAEPKATh: TUTYNBHBII JUCT, COAEPAKAHUE, BBEJJCHUE, OCHOBHYIO UYacTh; 3aKIIFOUCHUE; CIIUCOK JIUTEPATYPBI;
MpHIIOKEeHUe(51).

Bo BBeneHnn HEOOXOIMMO OTPA3HUTh: AKTYyaIHOCTB; OOBEKT; IPEIMET; IeNb; 3aIadM; METOMbI HCCIEIOBAHUS;, CTPYKTypa
paboTHI.

OCHOBHYIO YacTh PabOTHI pEKOMEHAYeTCs pa3AeNnuTh Ha 2 TIaBbl, KaXKAas U3 KOTOPBIX AOJKHA BKIFOUATh OT JABYX [0 Y€ThIpEX
naparpados.

Conep:xaHHe TJ1aB M UX CTPYKTYypa 3aBUCHUT OT TEMbI U aHAIH3UPYEMOT0 MaTepHana.

[lepBas rnaBa gOMKHA UMETh 0030pHO—aHATUTHUECKUI XapaKTep U, KaK MPaBUIIO, SBIISETCS TEOPETHUECKOM.

Bropast rnaBa 1o GosibIelt 4acTH pacKphIBacT HACKOJIBKO 3TO BOZMOXKHO IIPEIMET UCCiIeloBaHus. B Hell npuBoasTcs
MpakTHYEeCKUE JaHHBIE M0 MPOOJIeMaTHKE TEMBI HCCIIEIOBAHMS.

BriBoas! 0hopMIISIOTCS B BUIE HEKOTOPOTO KOJIHMYECTBA IPOHYMEPOBAHHBIX ab3aIieB, UTO MPHUAaeT HEOOXOAUMYIO CTPOIHHOCTh
U3JI0KEHUIO U3y4eHHOT0 MaTepuana. B HUX MOABOJUTCS UTOT MPOBEAEHHOM PabOThI, HEMOCPEACTBEHHO BBIBOBI, BBITEKAIOIIUE U3
Bcel pabOTHI M COOTBETCTBYIONIHE BBIIBICHHBIM ITpo0IeMaM, ITOCTaBICHHBIM BO BBEACHHH 3a/1aduaM PadOThI; yKa3bIBACTCS, C
KaKUMH TPYIHOCTSMH HMPHUIIIIOCH CTOJIKHYTHCS B XOJI€ UCCICIOBAHUS.

IIpaBuna Hanucanust 1 opopMiIeHus! KypcoBoil paboThl pernaMmeHTHpYrOTCs [lonoskeHrneM o KypcoBoii pabote (poekxTe),
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