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BuszupoBanue PII/] 1151 McoJIHEHHS B OYepPeTHOM Y4e€OHOM Toy

Pabouas mporpamma nepecMoTpena, 00CyKaeHa H 0j00peHa st
ucnonHeHus B 2025-2026 yueGHOM rofy Ha 3acelaHuU Kadeapbl
Kadeapa maTeMaTHKH, PU3MKU U HHPOPMaTHKH

[Iporokomn o 20251, Ne
3aB. kadenpoii bormanosa Pana AnekcannpoBHa

Buzuposanue PII/] njis1 ucnio/iHeHUsI B 0YepeIHOM Y4eOHOM oy

Pabouast nmporpaMma repecMoTpeHa, o0Cy>KIeHa U 0f00peHa IS
ucnoinaenus B 2026-2027 yueOHOM rogy Ha 3aceIaHuu Kaheapsl
kadeapa MaTeMaTHKH, Gu3nKu 1 HHPOPMATHKH

IIpotokon or 2026r. Ne
3aB. kadenpoii bormanosa Pana AnekcannpoBHa

Buzuposanue PII/] 1151 ucnio/iHeHUSI B 04epeTHOM Y4eOHOM oy

Pabouast nmporpamma nepecMoTpena, o0CyKAeHa U 000peHa st
ucnonaenus B 2027-2028 yueOHOM roay Ha 3aceIaHu Kaheapel
kadeapa MaTeMaTHKH, Gu3nKu U HHGOPMATHKH

[Ipotokon or 2027r. Ne
3aB. kadenpoit bornanosa Paga AnekcannpoBHa

BuzupoBanue PIIJ] 1151 McoJIHEHUSI B 0UePeTHOM Y4€OHOM oy

Pabouas mporpamma nepecMoTpena, 00cykaeHa u 0ao00peHa s
ucnonaenus B 2028-2029 yueOHOM roay Ha 3aceIaHuu Kaheapel
Kadeapa MaTeMaTUKHU, PU3NKU U HHPOPMATHKH

IIpotokon or 2028 r. Ne
3aB. kadenpoii bormanosa Paga AnekcannpoBHa



1. HEJIA U 3AJTAYH OCBOEHUA JUCITUITJINHbBI

1.

Ju—

Ienu: 1enbio OCBOCHHS TUCIUIUIMHBI SBISICTCS N3yYSHUS] OCHOB MCKYCCTBEHHOTO MHTEIUICKTA M MAIIMHHOTO OOyYCHUS U
OBIaJICHHE METOJaMU U CPeACTBAMU pa3pabOTKH aIrOPUTMOB MAIIMHHOTO OOyUCHHUS

1.2|3a0auu: 1. VI3y4eHne oCHOB HMCKYCCTBEHHOI'O MHTEIJIEKTA M MAIIMHHOTO OOy4YeHHsI.

2. ®opMupoBaHKe 3HAHHH, YMEHUH U HABBIKOB, TIO3BOJLIOIINX OBJIAETh METOIAMHU M CPEJCTBA Pa3pabOTKH aJlrOPHTMOB
MAIIUHHOTO O0YYEHUSI.

3. ®opMuUpOBaHUE HABHIKOB Pa3pabOTKH MPOTPAMMHOTO 00ECTIEUEHHS PEATU3YIONIETO AITOPUTMBI HHTEIIEKTYITbHOM
00pabOTKH AaHHBIX CPEACTBAMHU Pa3pabOTKU SKCICPTHBIX CUCTEM M MOJEJICH MAIIMHHOIO O0YUYCHUS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (paznen) OOIT:

2.1| TpeGoBaHus K NpeIBAPUTEIbHOI MOAT0OTOBKE 00y4aIOLIerocs:

2.1.1| Ucnionp3yroTcs 3HAHUS IPEABIIYILETO YPOBHSA 00pa30BaHHsA

2.2 | JuCUMILUIMHBI U PAKTHKH, 1JI8 KOTOPBIX OCBOEHHE JAHHOM JUCHMILUIMHBI (MOYJ/Is1) HE00OX0IMMO KaK
npeaniecTBymoLiee:

2.2.1 | BelmonHeHNE ¥ 3aIUTa BBITYCKHOH KBATH(HKAIIOHHOH paboThI

3. KOMIIETEHIIUU OBYYAIOLIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUTLIAHBI
(MOYJIsT)

YK-1: Cnocobden OCyHI€CTBJIATH MMOUCK, KpPITI/l‘leCKl/Iﬁ AHAJIU3 U CUHTE3 l/IH(l)OpMaIIl/Il/I, NPUMEHATDH CHCTEMHBII MOAXO0A AJIs1
PEeUICHUA MOCTABJICHHBIX 3a/1a4.

NA-1.YK-1: leMoOHCTpPUpYET 3HAHHE 0COOEHHOCTel CHCTEMHOI0 U KPUTHYECKOI0 MbIIIJICHHS, APTYyMEHTHPOBAHHO
(opMupyeT co0CTBEHHOE CYXK/IeHHe U OLleHKY MH(OpMAaLuK, IPUHIMMAaeT 000CHOBAHHOE pellleHMue.

JleMoHCTpUpYyeT 3HaHHEe 0COOEHHOCTEH CUCTEMHOTO U KPUTHUECKOT0 MBIIUICHHUS, apTyMEHTHPOBAHHO (DOPMHUPYET COOCTBEHHOE
CY)XICHHE U OLICHKY HH(OPMAILNH, IPHHUMAET 000CHOBAaHHOE PEIICHUE B 00JIACTH HCKYCCTBEHHOTO MHTEIIEKTA

HNI-2.YK-1: IlpumensieT nornyeckue ¢GopmMbl U Npoueayphl, cocodeH K pediekcuu mo noBoay coO0CTBEHHOM U YyK0H
MBICJIUTEIbHOI JeATeTbHOCTH.

[Tpumensiet mormdeckue GOPMBI H MPOLETYPHI, CIIOCOOCH K peIeKCHH N0 TOBOLY COOCTBEHHOH M 9y>KOW MBICITHTEIHLHON
JIESTEITHHOCTH B 00JIACTH HCKYCCTBEHHOTO MHTEIUICKTA

YK-2: Cnoco0eH onpenessiTh KpPYr 33/1a4 B paMKaX MOCTABJIEHHOM 1[eJIH U BLIOMPATh ONTHMAJILHBIE CIIOCO0BI UX pellleHus,
HCXOJS U3 AeCTBYIOIINX PABOBBIX HOPM, HMEIOIIUXCSI PECYPCOB U OTPAHHYCHUI.

HN-1.YK-2: OnpeneJisieT COBOKYITHOCTh B3aMMOCBSI3aHHBIX 32/1a4 U pecypcHoe ofecrnevdeHue, yCI0BHUs T0CTHKEHUsI
NOCTABJICHHOM Le/IU, MCXO0AS U3 JelCTBYIOIUMX IPABOBBLIX HOPM.

Onpez[enﬂeT COBOKYITHOCTb B3aMMOCBS3aHHBIX 3a1a4 U PECYPCHOC O6GCH€‘ICHI/IG, YCII0BUA OOCTHIKCHUSA ITOCTaBJICHHOU e,
ucxond us I[GI\/'ICTByIOH_[I/IX IIPaBOBBIX HOPM B obiactu NCKYCCTBECHHOI'O MHTECJIJICKTA

HN-2.YK-2: OueHuBaeT BeposiTHbIe PUCKH M OTPAHMYEHHS, Opee/isieT 0XKUAaeMble Pe3yJbTaThl PellleHUsl I0CTABJIEHHbIX
3aaad.

OHGHI/IBaeT BCPOATHBIC PUCKH U OT'PAHUYCHUS, OIPECACIIACT OKNAAEMBIC PE3YIIbTAThI PCIICHUA ITOCTABJICHHBIX 3a1a4 B obactu
HCKYCCTBEHHOI'O MHTECJIJICKTA

OIIK-9: CniocobeH NOHUMATh NPUHIHUIIBLI PA00THI COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJOIHI M UCI0Jb30BATh HX IJIA
peleHns 3a1a4 nNpogeccHoHANILHOI AesiTeTbHOCTH

HNI-3.0IIK-9: leMoHCTPpUPYET yMeHHE NPOCKTHPOBATHL Pe3y/I1bTaThl IPUMEHEHHs HH(POBBIX PecypCcoB /sl PellleHHs 3a1a4
NnpoecCHOHAIBbHOM JeATeIbHOCTH

JleMOHCTpHpYeT YMEHHE MPOSKTUPOBATE PE3YJIbTATHI IPUMEHEHHS IU(POBBIX PECYPCOB AT PEIICHH 3a/1a4d NPOEeCCHOHATEHOM
JeITeIbHOCTU B 00JIACTH UCKYyCCTBEHHOTO HHTEILIEKTA




4. CTPYKTYPA U COAEPKAHUE AV CLHUIIINHBI (MO YJI5T)

Koxn HanmeHoBaHMe pa3/iesioB U TeM /BUJ Cemectp | Yacos | Kommneren- | Jluteparypa | Hure | IIpumeuanue
3aHATHSA 3aHaTHA/ / Kype M PaKT.
Paznen 1. [IpexBapurebHblii aHATU3
JAHHBIX
1.1 [IpenBapuTenbHBIH aHATH3 AaHHBIX /J]ab/ 6 2 NA-1.YK-1 J1.1 0
HA-2.YK-1 J1.2J712.1
HUa-1.YK-2 2.2
Ua-2.YK-2
na-3.0IK-
9
1.2 IIpenBapuTenbHbIil aHamu3 AaHHBIX /Cp/ 6 2 Na-1.VK-1 JI1.1 0
NaA-2.YK-1 J1.2J12.1
Na-1.YK-2 2.2
Ua-2.YK-2
NJI-3.0I1K-
9
Paznen 2. Knaccupukanus
2.1 Knaccudukanus /Jlex/ 6 2 HUA-1.YK-1 J1.1 0
HA-2.YK-1 J1.2J712.1
HUa-1.YK-2 2.2
UaA-2.YK-2
na-3.0IK-
9
2.2 Knaccudukanus /J1a6/ 6 2 UA-1.YK-1 1.1 0
NA-2.YK-1 J1.2J12.1
Ua-1.YK-2 2.2
Ua-2.YK-2
Ha-3.0IK-
9
23 Knaccudukamus /Cp/ 6 4 NUa-1.YK-1 J1.1 0
HUA-2.YK-1 J1.2J712.1
HUa-1.YK-2 2.2
UaA-2.YK-2
na-3.0IK-
9
Pazpnen 3. IIpoBepka cTaTHCTHYECKHX
THIOTE3
3.1 IIpoBepka crarncTudeckux rumnores /JIex/ 6 2 NA-1.YK-1 J1.1 0
NA-2.YK-1 J1.2J12.1
Ua-1.YK-2 2.2
Na-2.YK-2
na-3.0IK-
9
32 IIposepka craructuueckux runores /J1a6/ 6 8 HUA-1.YK-1 J1.1 0
NA-2.YK-1 J1.2J12.1
Ua-1.YK-2 J2.2
Ua-2.YK-2
na-3.0IK-
9
33 IIposepka craTuctuaeckux rumnores /Cp/ 6 10 Na-1.YK-1 JI1.1 0
NA-2.YK-1 J1.2J12.1
Ua-1.YK-2 2.2
Na-2.YK-2
na-3.0IK-
9
Paznen 4. IlocTpoenue moaeneii
perpeccuu
4.1 IToctpoenue monerneit perpeccun /Jlex/ 6 2 HUA-1.YK-1 J1.1 0
NA-2.YK-1 J1.2J12.1
Ua-1.YK-2 2.2
Ua-2.YK-2
NJI-3.0I1K-

9




4.2 IMocTpoenue mozeneit perpeccuu /J1ab/ 6 4 NA-1.VK-1 J1.1 0

NJ-2.VK-1 J1.2J12.1

Ua-1.YK-2 2.2

Ua-2.YK-2

nJ-3.0T1K-
9

4.3 IMoctpoenne moneneit perpeccuu /Cp/ 6 10,6 | UO-1.YK-1 J1.1 0

UJ-2.YK-1 J1.2J12.1

NJI-1.VK-2 2.2

NJI-2.VK-2

nJ1-3.0T1IK-
9

Paszpnen 5. Knacrepuzanus

5.1 Knacrepuzanus /Jlex/ 6 2 na-1.vK-1 J1.1 0

UA-2.YK-1 J1.2J712.1

WUa-1.YK-2 2.2

Na-2.YK-2

na-3.0IK-
9

5.2 Knacrepuzarust /J1a6/ 6 4 Na-1.YK-1 J1.1 0

NJ-2.YK-1 J1.2J12.1

nUa-1.YK-2 2.2

NJI-2.VK-2

nJI-3.0T1IK-
9

53 Knacrepusauus /Cp/ 6 8 Na-1.vK-1 J1.1 0

UA-2.YK-1 J1.2J712.1

WNa-1.YK-2 2.2

Na-2.YK-2

na-3.0IK-
9

Paznen 6. Koncyabranuu

6.1 Koncynprarus no aucriurminae /KoHe/ 6 0,4 Na-1.VK-1 0

NO-2.YK-1

NA-1.YK-2

Ua-2.YK-2

NJI-3.0I1K-
9

Pazpnen 7. IlpoMe:kyTouHasi aTrecTanus
(3auér)

7.1 IToaroroBka k 3a4éty /3a4ét/ 6 8,85 | UO-1.YK-1 0

NI-2.YK-1

NIa-1.YK-2

NI-2.VK-2

N-3.0T1K-
9

7.2 Konraxrnast pabora /KCPATT/ 6 0,15 | UO-1.VK-1 0

NA-2.YK-1

NJ-1.YK-2

Ua-2.YK-2

WJI-3.0I1K-
9

5. ®OH/] OLIEHOYHBIX CPEJICTB

5.1. [TosicHuTeILHAA 3alHMCKA

1. Ha3snagenue ¢oHIa oleHOUHBIX cpeacTB. OeHOUHBIe CpeACTBa IpeTHa3HAuYCHBI A1 KOHTPOJIS U OLIEHKH 00pa30BaTeIbHBIX
JOCTIKEHHUH 00yJaromuXCsl, OCBOMBIINX IPOTpaMMy y4eOHOH MUCIIUILINHEL.

2. ®oHA OLEHOYHBIX CPEICTB BKIIIOYAET KOHTPONIBHBIE MaTepUanbl Ul IPOBEJEHUS] BXOJHOTO KOHTPOJIS, TEKyLIero KOHTponus 1 u 2
B (JopMe BOIPOCOB, 33/TaHUH, a TaKKe MPUMEPHBIN ITIepedeHb BOIIPOCOB IS IPOBEACHHS IIPOMEKYTOUHOH aTTeCTaIuy B (hopme
3a4era.

5.2. OueHo4HBIe CPecTBA U TEKYLero KOHTPOJIsI




IIpumepHSBIH KOMIIIEKT TecTa "BxogHol KOHTPOIB"

W N = W N — W W N = N AW ==
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. Uto Ha3bIBaETCs aNropuTMom?

. IOCJIeI0BATENIbHOCTh KOMaH/ 1, KOTOPYIO MOKET BBINIOJHUTD UCIIOJIHUTEIh
. CHCTeMa KOMaH/I UCIIOJHUTENS

. HyMEpOBaHHasl MOCIIE0BATEILHOCTh CTPOK

. HEHyMEpOBaHHas MOCJIeI0BaTEIbHOCTh CTPOK

. UTo TaKoe MCHOIHUTENb alropuTMa?

. OTO CIIMCOK KOMaH/I IJIsI PEILICHHS IIOCTABICHHOH 3aJa4H.

. OTo mporpamMMa, COCTaBJICHHAS MO 3aJAHHOMY aITOPUTMY.

. OT0 00BEKT, KOTOPBIH CIOCOOEH MOHUMATh U UCTIONHATh KOMaHbl, YKa3aHHBIE B aJTOPUTME.

. Kaxoit anroput™ Ha3pIBaeTCsl HIUKIUYECKUM?

. AroputM™, B KOTOPOM KOMaHJIbI pabOTAIOT MOCIIEI0BATENLHO OHA 32 IPYTOM.

. ANropHTM, B KOTOPOM KOMaH]1a MJIK HECKOJIBKO KOMaH/T pabOTar0T MHOTOKPATHO.

. AJITOpHUTM, KOTOPBIN paboTaeT JTUOO MO OJHOM BETBH, JTHOO TI0 IPYTOM, B 3aBUCUMOCTH OT BBIITOJTHEHHUS YCIIOBHS.

. Kakoii anroputm HazbIBaeTCs TMHEHHBIM?

. AITOpUTM, B KOTOPOM KOMaH/Ibl pabOTaOT MOCIIEI0BATENbHO O/IHA 32 APYTOH.

. ATTOpHTM, B KOTOPOM KOMaH/1a MJIN HECKOJIBKO KOMaH/T pabOTar0T MHOTOKPATHO.

. AnropHuTM™, KOTOPBIH paboTaeT 1100 10 OJHOH BETBH, IMOO MO IPYyTroi, B 3aBUCHMOCTH OT BHIIOTHEHHS YCJIOBUSI.

. Kako#i anroput™ Ha3pIBaeTCs alrTOPUTMOM BETBIICHHS?

. AropuTM™, B KOTOPOM KOMaHJIbI paOdOTAIOT MOCIIEIOBATENLHO OHA 32 IPYTOM.

. Anroputm™, B KOTOPOM KOMaHJia WM HECKOJIBKO KOMaH padOTal0T MHOTOKPAaTHO.

. AJITOpHUTM, KOTOPBIN paboTaeT MO0 MO OJHOI BETBH, JTMOO IO IPYTOii, B 3aBUCUMOCTH OT BBIITOJHECHHUS YCIIOBHS.

6.Mozens ecTh 3aMelleHne H3y4aeMoro 00beKTa IPYTUM 00BEKTOM, KOTOPBIHA OTpaXkaerT. . .

L.
2.
3.
4.

BC€ CTOPOHBI JaHHOI'O o0BeKTa

HCKOTOPBIC CTOPOHBI IAHHOT'O o0BeKTa
CYMIECTBCHHBIC CTOPOHBI JAHHOT'O 00BeKTa
HECYIIECTBCHHBIC CTOPOHBI JaHHOT'O o0BeKTa

7.Mogenb colepUT HHPOPMAIIHH. . .

L.
2.
3.
4.

CTOJIBKO K€, CKOJIBKO ¥ MOZICIUPYEMBIil 00BEKT
MEHBIIIE, YEM MOJEIUPYEMBIH 00BEKT

OoITBIIIe, YeM MOACTHPYEMBIH OOBEKT

HE COAEPKUT HH(POPMAITNU

8.KakoBbI OCHOBHBIC ATaIbl 00Pa0OTKH HHPOPMAITHH KOMITBIOTEPOM?

1.
2.
3.

9.Kakoii sTam perieHus 3a1auu Ha KOMIBIOTEPE OTCYTCTBYET B CIEAYIOIIEH EeMOYKe:00bEeKT -

BBox 1 BbIBOA HH(OpMALIUH.
Bgox, mpeobpa3oBaHue, XpaHEHNE, BBIBOJ HH()OPMAITHH.
Coxpanenue nHpopmaiuu B ¢aiine.

KOMIIBIOTEPE - aHATIM3 Pe3yIbTaTOB U KOPPEKTHPOBKA MOAEIN?
1. moctpoeHue HHOPMAITMOHHOH MOAETH
2. KOAUPOBKA aATOPUTMA HA A3bIKE MIPOrPAMMHPOBAHUS

3.

aHaJIM3 IMOJYYCHHBIX JaHHBIX

4. pa3paboTKa anropuT™Ma

10. CoiicTBOM anropuTMma sBJsIeTCS:

Nk v =

PesynbTatuBHOCTS;

[uxnmuaHOCTS;

Bo3MoXHOCTH M3MEHEHUSI TOCTIEA0BATEILHOCTH BBHIMOJHEHUSI KOMaH]T;
B03MOXXHOCTH BBITOJIHEHHUS aIrOpUTMa B 00PaTHOM TIOPSJIKE;
[Ipocrora 3anucu Ha s3bIKaxX MPOrpaMMHUPOBAHUS.

Kpurepun onieHkun
«3auTeHo» — BBIITOTHEHUE BepHO Oosee 60% 3amaHui.
«He 3aureHo» — BeimonHenue 60% 1 MeHee 3aJaHui BEpHO.

IIpumepnsie Bonpocs! "Tekymuil KoHTponb 1"

... - HCCJIEJIOBaHUE MOJEIIH Ha




OOBEKTHI Kakoro Kjlacca Bo3BpaimaeT (yHkius table?
Kak chopmupoBath BeO-3ampoc u3 R, 4ToObI n36exkarh OJOKUPOBKU caiiTom?
Cumynupyiite qBe iepeMeHHbIe JUIMHON 50 eTuHUI] ¢ HOpMaIbHBIM paclipesiesieHreM U ¢ Koppensauuei 0.8.

lot makera ggplot2.
Cdopmupyiite TaOIUIYy pe3yIbTaTOB JIHMHEHHON perpeccuu U BeIrpy3uTe e B popmare html.
Uem menuanus oruyaeTcst ot mojepaunu? [IpuBenure npumep.

g B W~

Kpurepun onieHkun
«3auTeHO» — BBIMOTHEHUE BepHO Oosee 60% 3amaHui.
«He 3aureHo» — BeimonHenue 60% 1 MeHee 3aJaHui BEPHO.

IIpumepnsie Bonpocs! "Tekymuil KoHTpoIb 2"

L. Kak MopenupyroTcs Mozaepalus U MeaAnanus nepeMeHHbIX?

2. Uro Takoe napameTpsl Moaenu? UeM OHU OTIIMYAIOTCS OT IEPEMEHHBIX?

3. UYro Takoe orpaHndeHue U (ukcaryst napaMeTpo? [ 9ero OHM MOTYT IPHUMEHSATHCS?

4. Hapucyiite nyTeByro nuarpamMmy CTpyKTYPHOH MOJENIM C HaOI0aeMbIMH TIepeMeHHBIMU. [10SCHUTE CMBICH KaX10T0
JJIEMEHTA.

5. 3ageM HeoOX0OIMMa OIEHKa corylacus Monenu? ONHUIINTE TPHUHIAI TPAJIUIMOHHBIX OIEHOK COTJIACHS MOJEIH

Kpurepun onieHkun
«3auTeHO» — BBIOTHEHUE BepHO Oosee 60% 3amaHui.
«He 3auteHo» — BeinonHeHue 60% 1 MeHee 3a7jaHuil BEPHO.

5.3. Tembl nUCbMEHHBIX PadoT (3cce, pedpepaThl, KypcoBbIe PadOTHI U AP.)

He npenycmorpenst

5.4. OueHoYHbBIE CPeACTBA AJIs1 MPOMEKYTOUHOM aTTecTAlUU

HpI/IMepHLIe BOIPOCHI 1JI TOATOTOBKH K 3a4CTy

1. OCHOBHBIE TIOHSATHS MaIlIMHHOTO O0YYCHHS.

2. OCHOBHBIE TIOCTAaHOBKH 3aad.

3. ITpumeps! npuUKIagHBIX 3a1ad.

4. Jluneiinble IpocTpaHCTBa.

5. BekTops! 1 MaTpULbL.

6. JluneiliHast HE3aBUCUMOCTb.

7. OO0parHas marpuia.

8. [IpousBonHas 1 rpagueHT (QyHKIHMH.

9. I'panuenTHsIi cyck.

10. Brimyxiisie pyHKInN.

11. Crny4aliHble BEIMYHHBL.

12. JuckpeTHble 1 HepepbIBHBIE pacnpeneneHus. [lpumepsl.
13. OrneHrBaHNEe MapaMeTPOB pacTpeieIeHHH, METOA MaKCUMAaJIbHOTO TPaBIOIOA00NS.
14. ByrctpanmuHr.

15. JluHeliHble METOIBI KiIacCH(UKAIIMK U Perpeccur: (yHKIIMOHAIBI KaueCTBa, METObl HACTPOMKH, OCOOCHHOCTH
MIPUMEHEHHSI.

16. MeTpuKH KayecTBa ajlrOPUTM PETPECCUU U KIIACCU(BHKAIHH.
17. OreHrBaHNE KayecTBa alrOPUTMOB.

18. OtnoxxeHHasi BBIOOpKa, €€ HEJOCTaTKH.

19. O1eHKa MMOJTHOTO CKOJIB3SIIET0 KOHTPOJIS.

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

21. JepeBbst peleHuit.

22. MeTtoapl noctpoenust aepeBbeB. X perymsipuzanus.

23. Komnozuiun anropuTmoB.

24, PaznoxeHne ommOKy Ha cMemIeHne U pazopoc.

25. CrnygaliHbIi J1ec, ero 0COOEHHOCTH.

26. MeTo/1p1 TOMCKa BEIOPOCOB B JTaHHBIX.

27. MeTo bl BOCCTaHOBJIEHMSI IIPOIIYCKOB B IaHHBIX.

28. Pabora ¢ HecOamaHCHPOBaHHBIMH BHIOOPKaMHU.

29. 3aja4ya aHaNM3a NOTPEOUTENBCKON KOP3HHBI.

30. [Monnepixka u nocToBepHOCTh. YacThle, 3aMKHYThIE U MAKCUMaJIbHbBIE YacThle MHOXKECTBA. AJITOPUTM ATIPHUODH.
31. 3amaya Ki1acTepu3aluu.

32. Anroputrm K-Means.

33. OueHku KayecTBa KilacTepU3aluu.

Kpurepuu onenku:

Hanumure mo namsatu KO TOYCYHOI'O rpa(bHKa C Pa3sHOLBETHBIMU TOYKAMU U IMOANUCAMU C UCTIOJIB30BAHUEM (I)yHKHI/II/I




«3aYTEHOY, TIOBBIICHHBIN YPOBEHb: BBICTABIIACTCS CTYICHTY, €CIIH IIPOAEMOHCTPUPOBAHO IITyOOKOE M ITPOYHOE

YCBOGHHE MaTepuala, T.e. OClIe0BaTeIbHO, IPAMOTHO U JIOTHYECKH CTPOIHO M3JI0’KEHBI OTBET

Ha BOIIPOC ¥ BHIITOJTHEHO YMEHHE, YTO ONPEEISIET IIOBBIILICHHBIN YPOBEHb;

«3a4TEHO», IOPOTOBBIH YPOBEHbB: BBICTABISIETCS CTYACHTY, €CIIH IIPOJEMOHCTPHPOBAHO JOCTATOYHO ITOTHOE

YCBOEGHHE MaTepuaa, T.c. YaCTUYHO M3JI0KEH BOIPOC U BBIIIOIHEHO YMEHHE, YTO OMPEACIIICT

IIOPOrOBBII YPOBEHB;

«HE 3a4TE€HO», yPOBEHb HE C(HOPMHUPOBAH: BBICTABIIACTCA CTYICHTY, €CIM IIPOAEMOHCTPUPOBAHO HE 3HAHUE MaTepHUana,

HC BJIaACHHUC MMOHSATHHHBIM arrapaTrom, T.€. OTCYTCTBYET U3JI0KECHHUE BOIIPOCA U BBINIOJHEHHOT'O YMCHU A, COBOKYITHOCTb BCCTO
HEePEYUCIICHHOTO ONpPEeeNsieT TO, YTO yPOBEeHb He ChopMUpPOBaH.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCITUITJIMHBI (MO YJIA)

6.1. Pexomenayemasi qureparypa

6.1.1. OcHoBHas JaUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, o1 DOn1. aapec
JI1.1 | BonkoBa B.M., [IporpaMmMHBIE CUCTEMBI CTATUCTHYECKOTO Hosocubupck: http://www.iprbookshop.r
CeménoBa MLA., aranm3a. OOHapyxeHHe 3aKOHOMEepHOCTEH B Horocubupckuit 1u/91682.html
UYerBeprakosa [ U p.] |AaHHBIX C UCIOJIB30BaHUEM CUCTEMBI R 1 roCyJapCTBEHHBIN
E.C. s3p1ka Python: yueOHoe mocobue TEeXHUYECKHA
YHUBEPCUTET
(HI'TY), 2017
JI1.2 | Cunera U.C. Amnanmm3 nanHbIxX B cpene R. Y. 1: yaeGHOE Mocksa: http://www.iprbookshop.r
nocodue MockoBckuit /92422 html
TEXHUYECKUI

YHHUBEPCHUTET CBSI3H
" HHPOPMATHUKH,

2018

6.1.2. JlonoiHUTEILHAS JINTEPATypPa

ABTOpBI, COCTaBUTEIH 3ariaBue W3 narensCcTBO, IO Dn. aapec
JI2.1 | Tumodeena A.1O. Teopust BeposITHOCTEH U MaTeMaTudecKas HoBocubupck: https://www.iprbookshop.
cratuctuka. Y. 1: B 2-x 4.: yueGHOe nocobue HoBocubupckuii ru/91448.html
rocyJJapCTBEHHBIN
TEXHUYECKHUI
yHuBepcureT, 2017
JI2.2 | Tumodeenra A. 0. Teopusi BeposTHOCTEH M MaTeMaTHIecKas HoBocubupck: https://www.iprbookshop.
cratuctrka. Y. 2: B 2-X 4.: yaeOHOe 1mocodne HoBocubunpckmii 1u/91449.html
rocyJapCTBEHHBIN
TEXHUYECKUI

yHuBepcuret, 2017

6.3.1 IlepevyeHnb NpOorpaMMHOro odecrevyeHust

6.3.1.1| Far Manager

6.3.1.2 | Google Chrome

6.3.1.3 | Python

6.3.1.4 | Kaspersky Endpoint Security ams 6usneca CTAHJAPTHBIM

6.3.1.5| MS Office

6.3.1.6| Moodle

6.3.1.7|NVDA

6.3.1.8| PE1 OC

6.3.1.9 | SAnpexc.bpaysep

6.3.1.1| LibreOffice

6.3.1.1 | MS Windows

6.3.2 Ilepevyenb HHGPOPMATMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1 | MexBy30BCKast 2JIEKTpOHHAs1 OMbInoTeKa

6.3.2.2 | ba3a maHHbBIX «OIeKTpoHHas 6ubaroTeka ['opHO-ANTaiiCKOro TOCy JapCTBEHHOTO YHUBEPCUTETAY

6.3.2.3 | OnexrpoHHO-0nbIHOTEYHAs1 crcteMa IPRbooks

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA



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

JICKOUA-BU3YyaIn3alust

JIUCKYCCHS

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIS)

Homep aynutopuu | Haznauenne

OcHOBHOE OCHaILIEHHE

202 A4 KommbroTepHsiii kitace. YueOHas ay iuTopus
JUIsI IPOBEIEHUSI 3aHATUH JIEKIIMOHHOTO
TUNA, 3aHATUHA CEMUHAPCKOTrO THIIA,
KypCOBOT'O IPOEKTHPOBaHUS (BBIIOIHEHNUS
KYpPCOBBIX pa0oT), TPYIIIIOBBIX H
MHIVBHUIYAJIBHBIX KOHCYJIbTalN, TEKYIIETO
KOHTPOJISI M TPOMEXKYTOUHOH aTTeCTaIuu.
[Tomemienue I CaMOCTOSITETHHON PabOTHI

Pa6ouee Mecto npenonasatens. [locagounsie MecTa
o0y4arommxcs (1o KOJIMYECTBY 00yUarOLINXCs).
MynbTUMEANATIPOCKTOP, IKPaH, KOMIBIOTEPHI

303 A2 VY4eOHas ayJuTOpHS TS TPOBEICHUS
3aHATHH JEKIIMOHHOT'O THIIA, 3aHSTHI
CEMUHApPCKOIo THUIA, KypCOBOI'O
MIPOEKTHPOBAHUS (BBITOTHEHUS KYPCOBBIX
paboT), TpyNITOBBIX U MHAWBUAYATBHBIX
KOHCYJIBTAIINH, TEKYIEr0 KOHTPOJIS 1
MIPOMEXKYTOYHON aTTECTA[UU

PaGouee MecTo npenoaasarenst. [locanounbie MecTa s
oOy4aroruxcs (110 KOJTHYECTBY 00yJaIOMuXCs),
ydeHH4ecKas J10CKa, MyJIbTHMEIUHHBIA IIPOSKTOP, IKpaH,
HOYTOYK

304 A2 VYueOHas ayquTOpHS U TPOBEICHUS
3aHATHH JCKIIMOHHOTO THUIIA, 3aHATHI
CEMUHApPCKOT0 THIA, KypCOBOTO
MIPOEKTUPOBaHUS (BBITOTHEHUS KyPCOBBIX
paboT), TPYMITOBBIX M WHAUBUIYATBHBIX
KOHCYJIbTAIIN, TEKYILIET0 KOHTPOJIS U
MIPOMEXYTOUHOM aTTecTalun

Pabouee mecto npenonasatens. [locagodnpie MecTa yIs
oOyuyarontuxcs (10 KOJIMYECTBY 00y4Jaromuxcs),
YUYEHHUYECKas IOCKa, MHTEPAKTUBHAS TOCKA, HOYTOYK

312 A2 JlunradoHHbIH KaOUHET JUIsl TPOBEICHHMS
MPaKTUYECKUX U J1a0OpaTOPHBIX 3aHATHH

Pabouee mecto npenogasareis. [locanodunsie MecTa st
o0y4aromuxcs (1o KOJIN4ecTBy 00y4aromuxcsi),
yueHHYecKast Jocka, HoyTOyK (15 mrT.), HaylITHUKH, KOJOHKA

318 Al CriopTUBHBIi 3aJ1. YueOHast ayAuTOpHUs LIS
IIPOBEICHU 3aHATHUI TPAKTUUECKOTO THIIA,
IPYNIOBBIX U UHAUBUIYAIBHBIX
KOHCYJIbTAllUi, TEKYILEro KOHTPOIs U
MPOMEKYTOUHOHN aTTECTAINH

Pabouee mecTo npenojgasarens. bpeBHO ruMHacTHYECKOE
BBICOKOE 5M., OpyChsi THMHACTHYECKHUE )KEHCKHE CO
CTEKJIOIIACTUKOBBIMU JKEPIISIMHU, OPYChsI CIIOPTHUBHBIE,
KOJIbI]a THMHACTHYECKHE (Ha OJI09. TIOJBECKE), KOHB C
pydYKamu (CIIOPTUBHBIN MaXOBBIi), KOHB JUTSI TPBDKKOB,
MaThl TUMHACTHYECKHUE, IEPEKIaINHA YHUBEPCATbHAS,
ceTKa BOJICHO0bHAs, CTOMKA BOJIeHOO0IbHAs, Ta0JI0
JNEKTPOHHOE, IIECT TMMHACTUYECKHUMN, IIUT
0ackeTOONBHBIHN, KaHAT, CeTKa OacKeTOOMbHAS, H3MEPUTEIH
BBICOTBI CETKH, KaCCHI JIJIS 3aMEHBI HTPOKOB, Ta0JI0
3JIEKTPOHHOE, AHTCHHBI JIJIS1 CETKH, 3aI[Ta CTOCK
BOJICHOOIbHAS, KAPMAHBI [T aHTCHH, BOJICHOOIbHAS
(hopma, MOHOMETP MsIU BOJICHOONIBHBIH, (PyTOOIBHBIH,
0ackeTOOLHBIN

9 A2 3a 11s 3aHATHH CIEIUaIbHOM
MEIULMHCKOMN IpynIbl. Y4ueOHas ay JUTOpUs
JUIS 3aHATUM CIICIUAIbHONM MEIUITMHCKOM
TPYIIIbL, TPYNIOBBIX U WHAUBUIYAIBHBIX
KOHCYJIbTAIIN, TEKYILIET0 KOHTPOJIS U
MIPOMEXYTOUHOM aTTecTalun

Pabouee mecto npenojaBatens. ['aHTeNn, KOBPUK
TMMHACTHYECKHM, Me00II 3 KT, MEAULIMHOOIM - 3 KT, M4
TUMHACTUUYECKUH , CTEM-10CKA, YTSHKETUTENb 2 K., IITaHra,
acnanzep, 6oaubap 2 kr., 6onudap 3 kr, 6oaudap 6 kr

CrnopTuBHas CrnopTHBHas IUTOLIAIKA WHdopManmoHHBIH IUT, TYPHUK Pa3HOYPOBHEBBIH,

IUIOINAAKA LIBEJICKasi CTeHKa, CHAapsiA AJIs IPBIXKKOB B AJIMHY C MECTa,
PYKOXO[l, CKaMbsl JIUIsI U3MEPEHUS YPOBHS THOKOCTH, CKaMbs
JUI IIpecca, YIop JUIsl OTKUMa, TPEHAXKEP BOCEMb
TIepeKIIaInH

208 A4 UuraneHeli 3a1. [lomemenue aus [Mocanounsie MecTa 0Oyyaronuxcs (10 KOJINYECTBY

CaMOCTOSITEIEHON paboTHI

oOyuatomuxcst). Komnbrorepsr ¢ jocrymnom B HTEpHET,
IIPOEKTOP, 3KpaH, KOMMPOBAIBHBIH ammapar,
MHOTO()yHKIIMOHATBHOE yCTPOWCTBO, BHICTABOYHBIC
CTEJJIaXH, TIeYaTHbIC U3/1aHNs

9. METOANYECKHE YKA3AHUSA JJI51 OBYYAIOIIIUXCS ITO OCBOEHUMIO JUCHUTIITUHBI (MO YJIS)

Meroaudeckue yKa3aHNs 110 OCBOCHHIO TUCIUIIINH (MOIYJICH)




Jlexuuu, ¢ OAHOI CTOPOHBI — 3TO OHA M3 OCHOBHBIX ()OPM yUEOHBIX 3aHATHH B BHICIINX yYEOHBIX 3aBEICHHSAX, PEICTaBIIAIONIas
co00if cHCTEeMaTHYEeCcKOe, TOCIIeJOBATEIFHOE YCTHOE M3JI0KEHHE TIPETofaBaTeIeM ONpeIelICHHOT0 pasziena KOHKPETHOH HayKH WIn
y4eOHOH JUCIHUIUINHEL, C IPYTOil — 3T0 0cobast popMa CaMOCTOSTENBHOI paboThI ¢ yueOHBIM MaTepuanoM. JIeknus He 3aMeHsIeT
€000l KHUTY, OHA TOJNBKO MOATAIKUBAET K Hell, packpbIBas TeMy, IpoOieMy, BBIAENS [IIaBHOE, CYIIECTBEHHOE, Ha UTO CIIEAYyeT
00paTuTh BHUMAHKE, YKa3bIBACT ITyTH, KOTOPBIM HYXKHO CJIE€A0BaTh, JOOMBAsCh IITyOOKOr0 HOHUMaHHS OCTaBIEHHOHN ITPOOJIEMBI, a
He 00mIel KapTHUHEL.

Pabora Ha JeKIHH — 3TO CIOXKHBIH MTpoLece, KOTOPBII BKIIOYAeT B ce0st TAKME JIEMEHTHI KaK CIyIIaHue, OCMBICTICHUE U
COOCTBEHHO KOHCIIEKTUpOBaHHe. J{i1st TOro, 4To0BI JIKIHs BBIIOIHHUIIA CBOS Ha3HAYCHHE, BaXKHO TIOATOTOBUTHCS K HEH U ee 3arucu
ellle 10 IPHUX0/a IperoaaBaTels B ay IuToprio. bes 3Toro nanpHeiiee BOCIpUATHE JICKIIMH CTAHOBUTCS CIOKHBIM. JIekuns B
YHHUBEPCHTETE pacCUNTaHa Ha MOATOTOBICHHYIO ayauropuio. [IpenonaBarens n3naraet 1000# BOIPOC, OPHEHTUPYSICH HA TE
3HAHUS, KOTOPbIE HOJKHBI OBITh y CTYICHTOB, YCBOMBIINX MaTepUall BceX MPeAbLIyIINX IeKnuil. BaxkHO HaydUThCs CIyHIaTh
npenojaBatens BO BpeMsl JIEKIUH, MOJAEPKUBATh HEMPEPHIBHOE BHUMaHHE K BBICTYHAIOIIEMY .

OpHako, OTHOTO CITyIIaHU HexocTaTouHo. HeoObxommmMo GHKCHpOBaTh, 3aIMUCHIBATE TOT ITOTOK HH(OPMAINH, KOTOPHIH co00IIaeTcst
BO BpeMsI JIEKI[MH — HAYIUThCA BECTH KOHCIIEKT JIEKLUH, TAe (GOPMYIHPOBAIUCH OBl Hanboiee BaKHBIE MOMEHTHI, OCHOBHBIE
TIOJIOXKEHUS, U3/1araeMble JIEKTOpoM. J[Jis BeJeHUs] KOHCIIEKTa JIEKI[HH ClIeIyeT UCTIONb30BaTh TETpab. BeleHne KoHcnekTa Ha
JIMCTOYKAX HE PEKOMEHTyeTCs, IIOCKOIBKY OHM HE TaK yIOOHBI B HCIOJIB30BaHUN M YacTO TepstoTcs. [Ipu odopMiteHHH KOHCIIEKTa
JIEKIIUH HEOOXOAMMO OCTaBIIATH IIOJIA, TIE CTYACHT MOXKET 3aIlIMCaTh CBOM COOCTBEHHBIE MBICIIH, BO3HHKATOIIHE TapalIeTbHO C
MBICIISIMH, BBICKa3aHHBIMH JIEKTOPOM, a TakkKe BOMPOCHI, KOTOPbIE MOTYT BO3HUKHYTH B IIPOILIECCE CITYLIaHHs, YTOOBI OIYyYUTh HA
HHX OTBETHI TP CAMOCTOSATEIBHOI POpabOTKe MaTepHalla JISKINH, TPU U3y4EHUH PEKOMEH/I0BaHHOM JINTEPaTypPhl TN
HETIOCPEACTBEHHO Y NpeNoaaBaTelis B KOHIE JIeKIH. COCTaBIIss KOHCIIEKT JICKIIUH, CIICAYeT OCTABIATh 3HAUUTEIBHBIN HHTEPBAI
MEXIy CTPOYKaMH. DTO CBSI3aHO C TEM, YTO MHOTAA BO3HUKAET HEOOXOAUMOCTD BIIMCATh B IEPBOHAYAIBHBIH TEKCT JIEKIIUH OJHY
WU HECKOJIBKO CTPOYEK, MMEIOIIMX IPUHIUNNATBHOE 3HAYeHUE U TOYEPIHYTHIX U3 APYTUX UCTOUHHUKOB. PaccTosHue Mexmy
CTPOKaMH1 HEOOXOIMMO TaKXKe JJISI OAYSPKUBAHUS CJIOB MM IIEJIBIX TPYIIII CJIOB (TaKoe MOAYCPKUBAHNE BEI3BIBACTCS
HEOoOXOIMMOCTBIO IPUBJIECYs BHIMAHNE K JAHHOMY MECTY B TEKCTE ITPH IIOBTOPHOM 4TeHUH). OOBITHO MOAICPKUBAIOT
OIpe/IeeH s, BEIBOJIBL.

Taxoke BaXKHO MOIHOCTBIO 0€3 BCAKUX H3MEHCHUH BHOCHTD B TETPAlb CXEMBI, TaOJIHIIbI, YEPTEXKHU U T.II., €CIHM OHHU IIPEIIONaratoTCs
B JIEKIIMH. J{7151 TOTO, 9TOOBI COBMECTHTH MEXaHIMUYECKYTO 3aIUCh C TIOYTH JOCIOBHBIM (PHKCHPOBaHNEM HanOoJIee BaXKHBIX
MOJIOKEHUH, MOJKHO HCTIONIB30BaTh CUCTEMBI YCIOBHBIX COKpaIlleHHH. B mepByIo ouepens COKpaIaTcs JIMHHbIE CIIOBA U T€, 9TO
MOBTOPSIIOTCS B PEUH JIEKTOpa Yallie Bcero. IIpu 3ToM camMo cokpaliieHue J0MKHO ObITh 0 BO3MOKHOCTH KPATKUM.

CemuHapckue (pakTrdeckue) 3aHsaTusi CaMoCcToATeNbHas padoTa CTYICHTOB IT0 OATOTOBKE K CEMHHAPCKOMY (IIPaKTHIECKOMY )
3aHATHIO JOIDKHA HAUMHATHCS C O3HAKOMIICHHS C IIIIAHOM CEMHHAPCKOTO (IIPaKTUIECKOT0) 3aHATHSA, KOTOPHII BKITIOYACT B ce0s
BOIIPOCHI, BHIHOCUMBIE Ha 00Cy K I€HHE, PEKOMEHJalliH MO MOAT0TOBKE K CEeMUHAPY (IPAKTUUECKOMY 3aHSTHUIO), PEKOMEHAYEMYIO
nuTeparypy k Teme. M3yueHne Marepuana clielyeT HauaTh ¢ IPOCMOTPA KOHCIEKTOB JIEKIMHA. BOCcCTaHOBUB B MaMsATH MaTepHall,
CTYZIEHT IIPHBOUT B CHCTEMY OCHOBHBIE ITOJIO’KEHHMS TEMBI, BOIIPOCH! TEMBI, BRIIEISIA B HEll TITaBHOE M HOBOE, Ha YTO 00paIanoch
BHIMAHHE B JIEKIIUU. 3aTeM ClielyeT BHUMATEIbHO MIPOYUTATh COOTBETCTBYIONIYIO IIaBy yueOHHKA.

Janst 6oree yriryOIeHHOr0 N3y4EHHUS BOIPOCOB PEKOMEH IyeTCsl KOHCIIEKTHPOBAHUE OCHOBHOI M JIONOIHUTEIIBHOM JINTEPATyPBI.
YuTast peKOMEHIOBaHHYIO JINTEPATYPY, HE CTOUT ITACCHBHO MIPUHUMATH K CBEICHHIO BCE HAIIMCAHHOE, CIIETyeT aHAIN3UPOBaTh
TEKCT, [yMaTh HaJl HIM, TOMY CIIOCOOCTBYIOT 3aITHCH 110 XOAY YTEHHS, KOTOPHIC IIPEBPAIAlOT YTEHUE B IPOLIECC. 3alUCH MOTYT
BECTHUChH B Pa3NIMUHOM (hopMe: pa3BepPHYTHIX U MPOCTHIX MIAHOB, BBIMUCOK (TE3UCOB), AHHOTAIMH 1 KOHCIIEKTOB.

[Tono6pas, oTpaboTaB MaTepuai U yCBOUB €T0, CTYJCHT JODKEH Ha4aTh HEMOCPEACTBEHHYIO TOATOTOBKY CBOETO BBICTYILICHHS HA
CEeMHUHAPCKOM (IIPAKTHIECKOM) 3aHATHH JUIL YETO CIIEAYET IPOIyMaTh, Kak OTBETHTh HA Ka)KIBIH BOIIPOC TEMBEI.

ITo kaxxIOMy BONPOCY TUIaHa 3aHATHH HEOOXOIUMO MOATOTOBUTHCS K YCTHOMY cO0OmeH IO (5-10 MUH.), OBITh TOTOBBIM MPUHSATH
y4acTue B 00CYK/ICHUH ¥ JOTOIHEHUH JIOKJIAJIOB U COOOLIEHHH (10 5 MUH.).

BeicTyniieHre Ha ceMPHAPCKOM (ITPaKTHIECKOM) 3aHATHH JOJDKHO YAOBJICTBOPATH CIEAYIONIMM TPEOOBAaHUSAM: B HEM H3JIaraloTcs
TEOpeTHYECKUE MOAXOBI K PACCMAaTPHBAEMOMY BOIIPOCY, TA€TCS aHAIN3 IPHHIIUIIOB, 3aKOHOB, TOHATHI U KaTeTOPHH;
TeopeTHYECKUE MOIOKEHHUS MOAKPEIUIAIOTCA (haKTaMu, IPUMEPaMH, BBICTYIIIIEHHE AOKHO OBITh apIyMEHTHPOBAHHBIM.
JlabopaTopHble paboTHI SABISIOTCS OCHOBHBIMU BU/IaMH y4EOHBIX 3aHATHH, HAlIPaBI€HHBIMH Ha SKCIICPUMEHTAIBHOE
(mpakTHYeCcKOe) MOATBEPKACHNE TEOPSTHICCKHIX IOJIOKEHHUH 1 (hopMupoBaHHe 00ImenpohecCHOHATEHBIX B PO ECCHOHATBHBIX
koMneTeHIUH. OHU COCTABIAIOT BAKHYIO YaCTh TEOPETUIECKOH U MPO(eCCHOHATFHON MPaKTUUECKOH MOATOTOBKH.

B npornecce nabopatopHoii paboThI Kak BHJa y4eOHOr0 3aHATHS CTYICHTHI BBITOIHSIIOT OJHO MM HECKONBKO 3alaHUi MOJ
PYKOBOJICTBOM ITPEIOAABATEIS B COOTBETCTBUH C H3YYaeMBIM COJIEp)KaHHEM y4eOHOro MaTepHana.

[Ipu BBIMOMTHEHNH 00YYArOITUMUCS JJAOOPATOPHBIX pabOT 3HAYNMBIM KOMIIOHEHTOM CTAHOBSITCS IIPAKTHIECKHUE 3aIaHNUS C
UCTIONb30BAHUEM KOMITBIOTEPHON TEXHUKHU, 1a00paTOPHO - MPUOOPHOro 060pyA0BaHHs U Ip. BeInoaHeHne cTy JeHTaMu
71a00paTOPHBIX pabOT MPOBOJUTCS C IEIBI0: (POPMHUPOBAHUS YMEHUH, TPAKTUUECKOTO ONbITa (B COOTBETCTBUH C TPEOOBAHUAMHU K
pe3yibTaTaM OCBOCHUS JUCIUIUIMHEI, M HA OCHOBAaHNH NepedHs (POPMUPYEMBIX KOMITCTEHIIN, yCTaHOBICHHBIMI pabodeit
HIporpaMMOi JUCIUILUIMHBI), 0000IEHNUS, CHCTeMaTH3alUH, yTITyOJIeHHs, 3aKPEIUICHUS TOyIeHHbBIX TEOPETUUECKUX 3HAHUH,
COBEPILECHCTBOBAHUS YMEHUI IPUMEHATH MOTy4YEHHbIE 3HaHUS Ha PAKTHKE.

CocraB 3aanuii 1 1a00paTopHOit pabOThI JOKEH OBITh CIUITAHUPOBAH C PACUYETOM, YTOOBI 32 OTBEICHHOE BPEMSI OHHU MOTJIH OBITh
BBITIOJTHEHBI KAUECTBEHHO OOJIBITIHCTBOM CTYICHTOB.

IIpu nnanupoBaHUY Ta0OPATOPHBIX PAbOT CIEeAyeT YUUTHIBATh, YTO B XOJI€ BHINOIHEHHS 3alaHUl y CTYAEHTOB (hOPMUPYIOTCS
YMEHUS U IIPAaKTHYECKHH OIBIT pabOoThI C Pa3IN4HBIMU IPUOOPaMH, YCTaHOBKaMH, JIaOOpaTOPHBIM 000pY10BaHHEM, aIlllapaTypoH,
IporpaMMaMH | JIp., KOTOPBIE MOTYT COCTAaBIIATh 9acTh MPOPECCHOHATFHON MPAaKTHIECKOH MOATOTOBKH, a TakXkKe
UCCIe0BaTeIbCKUe YMEHHs (HabIr01aTh, CPaBHUBATH, AHAIM3UPOBATh, YCTAHABIUBATH 3aBUCHMOCTH, JIETIaTh BEIBOJBI U
000011eHHs, CaMOCTOATENIBHO BECTH UCCIIEJOBaHUE, ODOPMIISATD PE3yNIbTATHI).

BermorHeHnI0 1a00paTOpHBIX PaboT MpeAIIecTBYET MPOBEPKa 3HAHUH CTYICHTOB - MX TEOPETUIECKOH TOTOBHOCTH K BHIITOJTHEHHIO
3aaHu.

DopMBI OpraHM3aIuy CTYJEHTOB IIPU MPOBEICHUH T1a00paTOPHBIX paboT: GppoHTaNbHAS, IPYIIIOBas U UHAUBHAyanbHas. [Ipu




(poHTaTBHON (hopMe OpraHU3aLUH 3aHATHH BCEe CTYICHTHI BHIIONHIIOT OMHOBPEMEHHO OJIHY H Ty e paboty. IIpu rpynmoBoit
(opMe opraHn3aniK 3aHATHH O/IHA U Ta e paboTa BRIOJIHSETCS IpyHnaMu 1o 2 - 5 yesosek. [Ipn nHnuBuayansHoi hopme
OpTaHW3aINH 3aHATHI KKIBIH CTYICHT BHIOIHACT HHINBHIYAJIHHOE 3aJaHHUE.

Texymuii KOHTPOIb y4eOHBIX JOCTIXKEHHI 10 Pe3yIbTaTaM BIITOTHEHHS JJAOOPATOPHBIX pabOT MPOBOIUTCS B COOTBETCTBUH C
CUCTEMOH OlleHMBaHUsI (PEHTHHIOBOW, HAKOMUTENBHOM U Ap.), a Takoke popMaMH U MeTOJaMH (Kak TPaAULMOHHBIMH, TaK U
WHHOBAIJMOHHBIMH, BKJIFO4asi KOMITBIOTEPHbIE TEXHOJIOI'MH), YKa3aHHBIMHU B pabouei mporpaMme JUCHMILUTHHBL (Moxyis). Tekymuii
KOHTPOJIb TIPOBOANTCS B TIpeJeiax YIeOHOr0 BpeMEHH, OTBEACHHOTO paboYNM yIeOHBIM IUTAHOM Ha OCBOCHUE THCIUIIINHEI,
PEe3yJbTaTHI 3aHOCATCS B XKypHAI yueOHBIX 3aHATHIL.

OO0beM BpeMEHH, OTBOJMMBIIT Ha BBINOJIHEHNE JIA0OPaTOPHBIX PaboT, IIIaHUPYETCsl B COOTBETCTBUH C yueOHbIM I1aHom OITOIT.
ITepeuens mabopaTopHBIX padoT B PI1/I, a Takke KOMHYIECTBO YacOB HA UX NPOBEJCHUE TOJDKHBI 00ECIIeUnBaTh peaIn3aliio
TpeOOoBaHHUH K 3HAHHUAM, YMEHHSAM U MIPAKTHYECKOMY OIBITY CTYACHTA 110 JUCHHUIUINHE (MOIY0) cooTBeTcTBYIomer OITOIL.
CamocTosiTensHas paboTa 00yJarouxcs— 9T IIaHupyeMas yuebHasi, yueOHO-UCCIeI0BaTENIbCKasl, HAyYHO-UCCIIEI0BATENbCKAs
pabora, BEINIONHsIEMAst BO BHEAYIUTOPHOE BpEMsI 110 33JJaHHIO U IIPU METOANYECKOM PYKOBOJICTBE MpENoAaBares, Ho 6e3 ero
HETIOCPEICTBEHHOTO yJaCTHA.

O0BeM caMOCTOATETBHON PabOoTHI OMpeenseTcs: yueOHBIM IIIAHOM OCHOBHOM MPOotheCcCHOHANBHOI 00pa30BaTeIbHOMIIPOrpaMMEI
(OIIOIT), paboueii mporpaMMoit TUCIUTUTUHBI (MOILYJIS).

CamocrosTenpHas paboTa OpraHu3yeTCs U IIPOBOANTCS C IeTIbI0 (POPMHUPOBAHUS KOMITETEHIINH, TOHIMAaEeMBIX KaK CIIOCOOHOCTh
HNPUMEHATH 3HAHUS, YMEHHUS U IMYHOCTHBIC Ka4eCTBA JUIS YCIICITHOM MPaKTHIECKOH NeITeIHOCTH, B TOM YHCIIE:

- popMupoBaHus YMEHUH 1O MOUCKY U UCTIONB30BAHUIO HOPMATUBHOM, IPABOBOM, CIIPAaBOYHOM U CTIEUANIbHOMN JTUTEpaTyphl, a
TaKXKe JPYruX HCTOYHUKOB MH(POPMALINH;

- Ka4eCTBEHHOT'O OCBOCHHSI M CHCTEMATH3AIMH TIOTyIeHHBIX TEOPETHIECKIX 3HAHUH, X YIITyOJIeHNS U paCIIMPEHHS 1O
HNPUMEHEHUIO Ha yPOBHE MEXIIPEIMETHBIX CBSI3CH;

- (hopMHUPOBaHUS yMEHUS IPUMEHSATD IOTyYCHHbIEC 3HAHUS Ha NIPAKTHKE (B NPO(ECCHOHANBHON JIeSITEIbHOCTH) U 3aKPEILICHUS
MPAaKTHYECKHX YMEHHH 00yJaOmunXCs;

- Pa3BUTHSA TTO3HABATENBHBIX CIOCOOHOCTEH, (POPMUPOBAHUS CAMOCTOSATEIIFHOCTH MBIIILICHHS 00YYarOITHXCS;

- COBEpPILIEHCTBOBAHUS PEUEBBIX CIOCOOHOCTEH 00yUaromuxcs;

- (hopMHpOBaHUS HEOOXOIMMOT0 YPOBHS MOTHUBAIIMY 00Y4YAIOIIMXCS K CHCTEMAaTH4ECKOH paboTe ISt HOMyYeHUs 3HaHUH, YMEHUH 1
BIIQJICHHUH B MIEPHOJ YIEOHOTO ceMeCTpa, aKTHBHOCTH 00YJAIOIINXCs, TROPUECKONH HHUIIMATHUBBI, CAMOCTOSTEIBHOCTH,
OTBETCTBEHHOCTH U OPTaHH30BaHHOCTH;

- (hopMHPOBaHUS CIIOCOOHOCTEH K CaMOPa3BUTHIO (CaAMOIIO3HAHHIO, CAMOOIIPE/ICICHHIO, CaMOOOPa30BaHHMIO,
CaMOCOBEPIIICHCTBOBAHUIO, CAMOPEAITH3AINH H CAMOPETYIIALINH);

- Pa3BUTHA HAYYHO-MCCIIEIOBATEILCKUX HABBIKOB;

- Pa3BUTHA HABBIKOB MEXIMYHOCTHBIX OTHOIIECHHI.

K camocrosiTenbHOM paboTe O AUCHUILIMHE (MOJLYIII0) OTHOCSTCS: IPOpabOTKa TEOPETHIECKOTO MaTepHaa AUCIUIIIINHbI
(MOIyIsT);TIOATOTOBKA K CEMUHAPCKNAM U NPAKTHYECKAM 3aHATHSAM, B T.4. TOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH
o0ydaronuxcs(TeKymas aTTecTays); HOAT0TOBKa K Ja00opaTOpHBIM paboTaM; HOATOTOBKA K TPOMEKYTOUHON aTTecTaluy (3a4éTaM,
JK3aMEHaM).

Bunbr, popMBI 1 00BEMBI CAMOCTOSTEIEHOM PadOTHI 00YJAIONUXCSATIPH N3YICHUH AUCIATUTHHEI (MOJYJIIS) OTIPEIEIISIOTCS:

- coZiepkaHueM KOMIIETeHITHH, (opMHUPYyEeMBIX AUCIUILTHHON (MOIYJIEM);

- crieq(UKON TUCHUIUTMHBI (MOIYJIs), IPUMEHSIEMBIMU 00pa30BaTeIbHbBIMU TEXHOIOTHIMU;

- TpynoemMkoctbio CP, mpeycMoTpeHHOI y4eOHBIM IIaHOM;

- YPOBHEM BBICIIEr0 0Opa3oBanus (bakamaBpuar, CeUaINTET, MAaTUCTPaTypa, aClIUPaHTypa), Ha KoTopoM peanmzyetcs OITOIT;

- CTETICHBIO ITOJITOTOBIEHHOCTH 00YYAIOIIUXCS.

KypcoBas pabora siBIs€TCS CaMOCTOATENbHBIM TBOPUECKUM NMUCbMEHHBIM HayYHBIM BHJOM JEATEILHOCTH CTYAEHTA 10 Pa3paboTke
KOHKpeTHOW TeMbl. OHa OTpakaeT MpHoOpETEHHBIE CTYJCHTOM TEOPETHIECKIE 3HAHMS U MpaKTHIecKue HaBbIKU. KypcoBas pabora
BBITIOJTHACTCS CTYAEHTOM CAMOCTOSTEIIFHO 1T0]] PYKOBOJICTBOM ITPEIOAaBATEIs.

KypcoBas pabota, Hapsiny ¢ SK3aMEHAMH U 3aU€TaMu, ABJSIETCS OAHOM U3 GOpM KOHTPOJIS (aTTecTallu), MO3BOJISIONIEH ONpeaeTUTh
CTEMEHb MOJAr0TOBIEHHOCTH OyAyIero crnenuanucta. KypcoBble paboThl 3aIlIUIAIOTCA CTyIEHTAMHU 110 OKOHYaHUU M3y4eHHUs
YKa3aHHBIX AUCIUIUINH, OIPEISIICHHBIX YIeOHBIM IIJIAHOM.

Odopmiierne paboTHI JOIKHO COOTBETCTBOBATh TpeOoBaHusM. O0beM KypcoBoil paboTsl: 25-30 cTpanun. CHUCOK TUTEpaTyphl U
IMTpunoxenus B 00beM paboThl He BXoaaT. KypcoBas paboTa 10MKHA COEpKATh: TUTYIbHBIN JIHCT, COAEPKAHUE, BBEICHHUE,
OCHOBHYIO 9aCTb, 3aKJIFOUCHHUE, CITUCOK JIUTEPaTyphl, pHiIoxkeHue (prn HeodxomumoctH). Kypcoast paboTa moieskur
PELICH3UPOBAHUIO PYKOBOAUTEIEM KypCoBO paboTsl. PeneH3us sBseTcs opHIHaTbHEIM JOKyMEHTOM M IPUKJIAIBIBACTCS K
KypcoBOii pabote.

Temaruka KypcoBbIX pabOT pa3pabaTbIBacTCsi B COOTBETCTBHU C YUeOHBIM IUIAHOM. PykoBoauTeNb KypcoBOi paboThI JIHIIb
TIOMOTAET CTYJCHTY OIPENeINTh OCHOBHBIC HAIIPABICHHS PabOTHI, OUEPTUTH €€ KOHTYPHI, YKa3bIBAaCT T€ HCTOYHHKH, HA KOTOPHIC
clefyeT oOpaTUTh INIaBHOE BHUMAHUE, Pa3bsACHSCT, T OTHICKATh HEOOXOUMBbIE KHUTH.

CocTaBneHHbIH CIMCOK HCTOYHUKOB HAYy4YHOH HH(MOPMAIUH, TO/UICSKAIINH U3YUCHUIO, CIIELyeT OKa3aTh PYKOBOIUTEIIO KyPCOBOI
paboTHL.

KypcoBast pabota cocTout u3 ri1aB ¥ naparpagoB. BHe 3aBHCHMOCTH OT pelnraeMbIX 3a1a4 ¥ BEIOPaHHBIX TOX00B CTPYKTypa
paboThI JOJKHA COAepKaTh: TUTYIIBHBIN JIUCT, COAEpPIKaHNE, BBEICHHUE, OCHOBHYIO 4acTb; 3aKIIFOUCHUE; CIIMCOK JINTEPATYPHI;
MIpHIIOKEeHUE(s1).

Bo BBeieHNN HEOOXOMMO OTPA3HUTh: AKTYaIBHOCTH; OOBEKT; IIPEIMET; [IeNb; 3aa4d; METOJBI HCCIICIOBAHUA; CTPYKTYpa pabOTHI.
OCHOBHYIO 4acTh pabOTHI PEKOMEHIyeTCs pa3AeNuTh Ha 2 TIaBbl, KaX/Jas U3 KOTOPBIX JOJKHA BKIIOYATh OT ABYX A0 YeThIpeX
naparpados.

ConeprkaHue IJIaB U UX CTPYKTypa 3aBHCUT OT TEMBI U aHAJIM3HPYEMOTr0 MaTepHaa.

[epBast rmaBa JOMKHA IMETh 0030pHO—-aHATNTHIESCKIH XapaKTep U, KaK IPAaBUIIO, SIBISICTCS] TEOPETUIECKOI.

Bropas rnasa no 6onbliel 4acTH pacKpbIBaeT HACKOJIBKO 3TO BO3MOKHO MPeAMET HccieloBaHus. B Hell mpruBOasSTCS MpaKTHUECKHUE




JIaHHBIE MO MPOOIEMaTHKE TEMBI HCCIIEA0BAHMUS.

Be1BoIBI 0O OPMIISIIOTCS B BHJIE HEKOTOPOTO KOJIMYECTBA MPOHYMEPOBaHHbIX a03alleB, YTO MPUAAECT HEOOXOAUMYIO CTPOHHOCTD
M3JIOKCHUIO N3YYSHHOT0 MaTepraia. B HIX MOABOJUTCS UTOT IIPOBENEHHOH PabOTHI, HETTOCPEICTBEHHO BEIBOJIBI, BEITEKAIOIINE U3
BCel pabOTHI M COOTBETCTBYIOIINE BEISBICHHBIM MPoOeMaM, IIOCTAaBICHHBIM BO BBEICHHUH 3aJa4aM PaOOThI; yKa3bIBAaeTCs, C
KaKUMH TPYIHOCTSIMH HPHIIIOCH CTOJIKHYTBCS B XO/€ UCCIIEA0BAHUS.

[1paBuna HanucaHus ¥ 0OPMIIEHHSI KypCOBOH paboThI periiaMeHTHpYoTCs [lonoxeHneM o KypcoBoi padote (TIpoekTe),
YTBEP>KICHHBIM pelieHrneM YdeHoro copeta @IT'bOY BO I'AI'Y ot 27 anpens 2017 r.




