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BBeneHue B MAIIMHHOE 00y4eHHE M MCKYCCTBEHHbIN
UHTEJLVIEKT

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)
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02.03.01 Marematuka 1 KOMIBbIOTEPHbIE HAYKH

[TudpoBeie TexHOTOTHU

Kpamudukanms daxanaBp
®dopma o0ydeHust o4Has
OO01mast Tpy10EMKOCTh 33ET
YacoB no yueOHOMY IJIaHyY 108 Bupapl KOHTpoJIL B ceMecTpax:
B TOM YHCJIE: 3a4eThl 6
ayUTOPHBIE 3aHATH 54
caMocTosITeIbHas paboTa 44,1
4acoB Ha KOHTPOJIb 8,85
Pacnpenesienne 4acoB TUCHUIINHEI IO ceMecTpaM
Cemect
(<Kpr>.<CeMeCTI£) Ha Kypce>) 6.2 HUroro
Henens 153/6
Bup 3anaruit v PII i PII
Jlexuun 18 18 18 18
JlabopaTopHsbie 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 aTTECTAIIUU
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
HUtoro 108 108 108 108




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

Pabouast mporpamMMa TUCIUILTHHBL
BBenenne B MalmmmHHOE 00y4eHHe H HCKYCCTBEHHBIN HHTEIEKT

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 | LJenu: 1lenpto 0CBOCHUS OUCIMILUIMHBI SBIACTCA M3YUCHUSI OCHOB HCKYCCTBEHHOTO MHTEIICKTA M MAIIMHHOTO OOyJYeHUS M
OBIIAJICHHE METOJaMU M CPeJCTBaMU Pa3paOOTKU aJrOPUTMOB MAIIMHHOTO OOydeHHs

1.2 | 3aoauu: 1. I3ydeHne OCHOB HMCKYCCTBEHHOTO MHTEIEKTa M MAIIMHHOTO OOydeHMS.

2. dopMupoBaHNE 3HAHWH, YMEHUH W HABBIKOB, O3BOJISIONINX OBJIAJIETh METOJAMHU M CPEJICTBA pa3pabOTKu
ITOPUTMOB MAIIMHHOTO O0y4eHMS.

3. ®opMHpoBaHHE HABBIKOB pa3pabOTKH MPOTPAMMHOI0 00ECIIEUEHHUS PEaTU3yIOIIEr0 aJrOPUTMbBI HHTEIUIEKTYalbHOMI
00paboTKM JTaHHBIX CPEACTBAMHU pa3pabOTKU SKCHEPTHBIX CUCTEM U MOJEJel MAaIlIMHHOTO OO0YYeHHSI.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.B.02

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | TexHOTOTUH MPOTPAMMHUPOBAHHS

2.1.2 | Maremarudeckasi CTAaTUCTUKA U CIydaiHbIE IPOLIECCHI

2.2 | AucuMnJMHbI M MPAKTHKH, AJI51 KOTOPbIX OCBOEHUE TAHHOH TUCHUILINHBI (MOIYJ/Is1) HEOOX0AMMO KaK
npeiIecTBYyOIIee:

2.2.1

BrimonHeHwe 1 3aIIMTa BRITYCKHON KBaJTH()UKAIIMOHHOH PaboTHI

3. KOMIETEHLUH OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCLUTIINHBI
(MOJLY.JIsT)

IIK-2: CnocofeH HCKATh HYKHbIe HCTOUHMKH HHQOPMALINY U JaHHbIE, BOCIPUHUMATh, AHAJIU3HPOBATH, 3AIIOMUHATD U
00pabaTbIBaTh MPOrPAMMHBIN KO HH(POPMALUH € HCIO0Jb30BaHHEeM HU(POBBIX CPEICTB, a TAKIKe ¢ IOMOINbIO AJITOPUTMOB
U NPOrPaMM ¢ HeabI0 3G (PeKTHBHOIO UCI0/Ib30BAHNS HH(POPMALUM /15 peLieHUs] NPOdecCHOHATBHBIX 32124 € Y4eTOM
OCHOBHBIX TPeOOBaAHUIT HHPOPMALIMOHHOI 0€30NACHOCTH

HNI-1.1TK-2: 3HaeT cnocodbl 1 METOABI MOUCKA, BOCHPUATHS, XPAHEHH, AHAIN3A, epeaadn U 00padoTKku HHPOPMALMHU U
JAAHHBbIX, HCOﬁXO)Il/lM])lX AJI pelieHus NMOCTABJICHHO 3aJa4i, ¢ NIOMOIIbIO II]/l(l)pOBl)IX CPeaACTB, AJITOPUTMOB U NMPUKJIAAHBIX
nporpamMmm

3HaeT croco0Bl ¥ METO/IBI IIOUCKA, BOCHIPHUSITHS, XPAaHCHHUS, aHAJIN3a, TTepeadyn H 00paboTky HHPOPMAUH U TaHHBIX,
HEOOXOANMBIX JJIsl PEILICHHs IIOCTaBICHHON 3a/1a4H, C OMOIIBIO HU(POBBIX CPEICTB, AITOPUTMOB U NPHUKIIA/IHBIX IIPOTPAMM B
00J1aCTH UCKYCCTBEHHOTO MHTEIICKTa

NI-2.1TK-2: HMeeT NpaKTU4eCKUIl ONBIT OUCKA, BOCHPHUATHS, XPAHEHHs, AaHAJIM3A, lepeAadyu 1 00padoTku uHGopMaLu
H JJAHHBIX € IIOMOLIBI0 HA(POBBIX CPEACTB, AJTOPHTMOB U NPHK/JIAAHBIX IPOrPAMM € LEIbI0 PelICHAS MOCTABJICHHBIX
3aaay

VimeeT mpakTHYEeCKUil OIBIT IIONCKA, BOCHPHATHS, XpPaHSHHNS, aHAJIN3a, TIepeiayn 1 00paboTKH HHPOPMAINH 1 TAaHHBIX C IIOMOIITHIO
U(POBBIX CPEACTB, ATOPUTMOB M IPUKJIAJHBIX IPOTPAMM C IIETIBIO PEIICHHUS IIOCTaBJICHHBIX 331a4 B 00JIaCTH HCKYCCTBEHHOTO
UHTEJUIEKTa

N-3.11K-2: CnocoGeH aHAIM3UPOBATHL 00padaThIBATh NMPOrPAMMHBIN KO HHGOPMALINH C HCIIO0Ib30BAHUEM AJITOPUTMOB H
NPUKJIATHBIX IPOrPaMM

CnocobeH aHaau3upoBaTh 00pabaThIBaTh MPOrPAMMHBIN KO HHPOPMAIMH C HCIIOIB30BAHUEM aITOPUTMOB U IPUKIaTHBIX
HpOrpamMM B 00JIaCTH MCKYCCTBEHHOT'O HHTEIUICKTA

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIUHBI (MOOYJISA)

Kon HaumenoBanue pa3ienoB u tem /Bug | Cemectp / | YacoB | Komneren- | Jlutepatypa | Unte | Ilpumeuanue
3aHATUS 3aHATHA/ Kypc 197074 DPAaKT.
Paznen 1. [lpeaBapurenbHblii aHAIU3
JaHHBIX
1.1 [penBapuTebHbIN aHATU3 TaHHBIX /JIek/ 6 4 Na-1.11K-2 J1.1 0
NA-2.I1K-2 JI1.2J12.1
Na-3.11K-2 2.2




1.2 [IpenBapuTensHbIi aHanu3 qaHHBIX /J1ab/ 4 WJI-1.11K-2 JI1.1
na-2.11K-2 J1.2J12.1
nJI-3.11K-2 2.2
1.3 IpensapurensHbIi aHamu3 JaHHbIX /Cp/ 6 NAa-1.11K-2 J.1
na-2.11K-2 J1.2J12.1
na-3.11K-2 2.2
Paznen 2. Knaccudurxanus
2.1 Knaccudukanms /JIex/ 4 na-1.11K-2 J1.1
NJ-2.11K-2 JI1.2J12.1
nJI-3.11K-2 2.2
2.2 Knaccudukarus /J1a6/ 6 NAa-1.11K-2 J.1
na-2.11K-2 J1.2J12.1
NJ-3.11K-2 2.2
2.3 Knaccudpukarus /Cp/ 10 Na-1.I1IK-2 J1.1
nJ-2.11K-2 J1.2J12.1
na-3.11K-2 2.2
Pazgen 3. IIpoBepka cTaTHCTHYECKUX
rumnoTes
3.1 IIpoBepka crarucTraeckux runore3 /JIek/ 4 NJ-1.1IK-2 JI1.1
nJI-2.11K-2 J1.2J12.1
na-3.11K-2 2.2
3.2 IIpoBepka cTaTucTHYECKHMX rumnoTe3 /J1ab/ 8 Na-1.11K-2 JI.1
nJ-2.11K-2 JI1.2J12.1
nJI-3.11K-2 2.2
33 IIpoBepka craructryeckux runotes /Cp/ 10 na-1.11K-2 J.1
na-2.11K-2 J1.2J12.1
NJI-3.11K-2 2.2
Paznen 4. [locrpoenue moaesei
perpeccuu
4.1 Ioctpoenne mozaeneit perpeccun /JIex/ 4 WNA-1.I1IK-2 J.1
na-2.11K-2 J1.2J12.1
NJI-3.11K-2 2.2
4.2 IocTpoenne moneneit perpeccuu /J1a6/ 8 na-1.11K-2 J1.1
nJ-2.11K-2 J1.2J12.1
na-3.11K-2 2.2
4.3 TToctpoenue mozeneit perpeccun /Cp/ 10,1 | UO-1.TIK-2 J1.1
nJ-2.11K-2 JI1.2J12.1
nJI-3.11K-2 2.2
Pasgen S. Kinacrepusanus
5.1 Knacrepuzanus /Jlex/ 2 NAa-1.11K-2 J1.1
na-2.11K-2 J1.2J12.1
na-3.11K-2 2.2
5.2 Knacrepuzanus /J1a6/ 10 WI-1.11K-2 JI1.1
nJ-2.11K-2 J1.2J12.1
na-3.11K-2 2.2
5.3 Knacrepusanust /Cp/ 8 na-1.11K-2 J1.1
na-2.11K-2 J1.2J12.1
nJI-3.11K-2 2.2
Pasnen 6. Koncynbranun
6.1 Koncynpranus no nucrmrminae /KoHc/ 0,9 NAa-1.11K-2
na-2.11K-2
na-3.11K-2
Pazgen 7. Ilpomexyrounasi arrecTanus
(3auéT)
7.1 IonroroBka k 3auéry /3auér/ 8,85 | NO-1.ITK-2
na-2.11K-2
na-3.11K-2
7.2 KonTtaktHas padora /KCPATT/ 0,15 | NO-1.IIK-2
nJ-2.11K-2
nJ-3.11K-2

5. ®OHJ OIEHOYHbIX CPEACTB




5.1. ITosicHuTEILHAA 3alMCKA

1. Ha3znauenue ¢ponaa oneHOYHBIX cpeacTB. OLeHOYHBIE CPEACTBA PEIHA3HAYCHBI 11 KOHTPOJIS U OLICHKH 00pa30BaTeIbHBIX
JOCTHKEHHI 00yJaroIInXCsl, OCBOUBIINX IPOrPaMMy YIeOHOM AUCIUILIAHEI.

2. ®oHA OLICHOYHBIX CPEJICTB BKIIIOYACT KOHTPOJIBHBIE MATEPHAIIBI IS IPOBEICHUS BXOAHOTO KOHTPOJIS, TEKYIIEro KOHTPOA 1 u
2 B (opMe BOINPOCOB, 33AaHHUI1, a TAK)KE MPUMEPHBIH IepeueHb BOIIPOCOB JUIs TPOBEACHHUS IPOMEKYTOUHOI aTTecTaluu B popme

3a4ycTa.

5.2. OueHOYHBIE CPEICTBA IS TEKYIEr0 KOHTPOJIS

IIpumepHBIi KOMIIEKT TecTa "BxoaHol KOHTpOIs"

. Uro Ha3bIBaeTCs aNropuTMoM?

. IOCJIEZIOBATEIBHOCTh KOMaH I, KOTOPYIO MOXKET BBIIIOJHUTH UCIIOJIHUTEIb
. cHCTeMa KOMaH I UCIIOJHUTEIIS

. HyMEpOBaHHasl MOCIIE0BATEIBHOCTh CTPOK

. HEHyMepOBaHHas M0CIIeI0BaTEIIbHOCTh CTPOK

B WD — =

. UTo Takoe MCIIOIHUTEIb AITOpUTMa?

. OTO CIIMCOK KOMaHJ AJIs PeIICHHs II0OCTABICHHOHN 3a1a4H.

. OT0 mporpaMma, COCTaBJICHHAS 10 33laHHOMY aJITOPHTMY.

. OT0 00BEKT, KOTOPHIH CIIOCOOEH MOHUMATh M UCHOJIHATH KOMaH/Ibl, YKa3aHHBIE B aJITOPUTME.

W N = DN

. Kakoii anroputm Ha3bpiBaeTCA MUKINIECKUM?

. AropuT™, B KOTOPOM KOMaH/IbI pabOTaIOT IOCIeI0BATENbHO OJIHA 32 JPYTOH.

. ANTOpHUTM, B KOTOPOM KOMaH/1a WJIA HECKOJIBKO KOMaH PaboTal0T MHOTOKPATHO.

. Alroput™, KOTOpPBIH paboTaeT IO Mo OJTHOW BETBH, JIMOO 110 IPYroM, B 3aBUCUMOCTH OT BBIITOJTHCHHUS YCITOBHS.

W N = W

. Kakoii anroputm Ha3bpiBaeTCs JIMHEHHBIM?

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

. ATTOpHUTM, B KOTOPOM KOMaH/1a MJIM HECKOIBKO KOMaHA paboTal0T MHOTOKPATHO.

. AnropuTM™, KOTOpBIl paboTaeT 1160 1Mo 0HOI BeTBH, THOO IO IPYroi, B 3aBUCHMOCTH OT BHIITOTHEHUS yCIOBUS.

W N =

. Kaxoit anroput™ Ha3pIBaeTCS aTOPUTMOM BETBIICHHS?

. AnTOpHUTM, B KOTOPOM KOMaH/IBI pAO0TAIOT IIOCIICIOBATEIHHO OJJHA 3a JPYTOM.

. ANIrOpUTM, B KOTOPOM KOMaH/Ia WA HECKOJIBKO KOMaH paboTal0T MHOTOKPATHO.

. ANTOpHUTM, KOTOPHIIT paboTaeT MO0 10 OTHOH BETBH, JIHOO 10 IPYroif, B 3aBUCHMOCTH OT BBIITOJTHEHUS YCIOBUSI.

W N —= W

6.Mognens ecTb 3aMelIeHHe H3y4aeMOr0 00BEKTa IPYTUM 00BEKTOM, KOTOPBIH OTPaXkaerT. ..
1. Bce CTOPOHBI IAHHOTO OOBEKTA

2. HEKOTOpHIE CTOPOHBI JaHHOTO 00BEKTa

3. cymecTBEeHHBIE CTOPOHBI JaHHOTO OOBEKTa

4. HeCyIIeCTBEHHBIE CTOPOHBI JAHHOTO 00BEKTa

7.Mopenb coaepXuT HHGOPMAIIHH. . .

1. CTONBKO K€, CKOJIBKO  MOJEIUPYEMBIi 00BEKT
2. MeHblIIe, YeM MOIETUPYEMBbIH 0OBEKT

3. OoJbIIIe, YeM MOACITHPYEMBIH 00BEKT

4. He comepKHUT HHPOPMAIUN

8.KakoBbI OCHOBHBIE 3Tarbl 00pab0TKH HH(OPMALUH KOMITBIOTEpOM?
1. BBox 1 BEIBO MH(DOPMAITHH.

2. Brog, npeobpa3oBaHue, XpaHeHUE, BBIBOJ HHPOPMALIUHL.

3. Coxpanenue nHpopmaiuu B dhaiiie.

9.Kaxoit aTan pemeHus 3aJaul Ha KOMIIBIOTEPE OTCYTCTBYET B CIEAYOMIEH LEMOUKe:00beKT - ... - HCCIeA0BaHUE MOAEIH Ha
KOMITBIOTEPE - aHAJIU3 PE3YNIBTATOB U KOPPEKTUPOBKA MOJETH?

1. moctpoenue HHGOPMAITMOHHONW MOAETH

2. KOIUPOBKA aIrOPUTMa Ha S3bIKE IIPOrPaMMHIPOBAHHUS

3. aHaNU3 MOIYYEHHBIX JaHHBIX

4. pa3paboTKa aaropuTMa

10. CBOHCTBOM anropuTMa SIBISIETCS:

L. Pe3ynbTaTHBHOCTB;

2. HuxuaHOCTS;

3. B03MOXXHOCTD H3MEHEHUS MOCIIEA0BATEILHOCTH BEIIOIHEHH KOMaH];




4. B03MOXXHOCTD BBITIOJIHEHUS alTOPUTMa B OOPaTHOM IOPSIIIKE;
5. [IpocToTa 3anucu Ha A3bIKax NPOrpPaMMHPOBAHUSL.

Kpurepuu onenxu
«3a4TeHO» — BBHINIOJIHEHKE BepHO Ooiee 60% 3amaHmid.
«He 3aureno» — BemmonHenue 60% u MeHee 3aJaHUN BEPHO.

ITpumepnsie Bonpocs! "Texymmii KOHTpob 1"

OOBEeKTHI KaKoro Kjacca Bo3Bpaaer (yHKus table?

Kak chopmupoBats BeO-3amnpoc u3 R, 4To0bl n30exkaTh OJOKHPOBKH caTOM?

Cumynupyiite nBe nepeMeHHble IIUHON 50 eIMHUI] ¢ HOpMaJbHBIM paciipelielieHneM U ¢ Koppedsueit 0.8.

Hanwmmre mo maMsaTi KoA TOYEYHOTo rpaduka ¢ pa3HOIBETHBIMU TOUYKAMHU M MOIMHUCAMH C HCIOIb30BaHUEM (YHKIIUH
plot makeTa ggplot2.

ChopmupyiiTe TaOIUIy pe3yabTaTOB JUHEWHOW PErpecCHr M BBITPY3HUTE ee¢ B dopmare html.

Uem menuanus otiinyaercs oT Moaepanuu? [Ipuseaure npumep.

R

Kpurepnu oneHkn
«3a4TeHo» — BHITIOJIHEHHE BepHO Oomee 60% 3amaHuid.
«He 3aureHo» — BeimonHenue 60% 1 MeHee 3aJJaHUil BEPHO.

IIpumepnsie Bonpock! "Tekymuii KOHTpob 2"

1. Kak mogpenupyroTcst Moaepauuss 1 MeAuays NEPeMEHHBIX?

2. Uro Takoe mapaMmeTpsl Mojenu? YeM OHU OTIMYAIOTCSA OT MEePEMEHHBIX?

3. Uro Takoe orpaHuueHHE U (pukcanus napamerpos? [ uero OHH MOTYT IPHMEHATHCS?

4. Hapucyiite myteByto nuarpammy CTPYKTYpHOH MOJAEIH C HAaOMIOAaeMbIMU IepeMeHHbIMU. [10sCHUTE CMBICT KaXKIA0ro
AJIEMEHTA.

5. 3auem HeoOXomuMa oreHKa coriacus Moaenu? ONHIINTe MPUHIUI TPATUIMOHHBIX OIEHOK COTTIACHs MOIEIH

Kpurepnu oneHkn
«3adTeHo» — BHITIOJIHEHHE BepHO Oomee 60% 3amaHuid.
«He 3aureHo» — Beimonaenue 60% 1 MeHee 3aJJaHuil BEpHO.

5.3. TeMbl NUCbMEHHBIX padoT (3cce, pepepaThbl, KypcoBbie padoThI U 1P.)

He npenycMoTpeHsl

5.4. OueHo4HbIe CPeCTBA ISl MPOMEKYTOUHON aTTeCTAIINI

IIpumepHbIe BOIIPOCHI U1 NOATOTOBKY K 3a4ETY

1. OCHOBHBIE MOHSTHS MalllMHHOTO O0y4eHHMSI.

2. OCHOBHBIE TTOCTAaHOBKH 3a71ad.

3. IIpumMeps! npUKIagHBIX 3a0ad.

4. Jluneiinble npocTpaHCTBA.

5. BekTopsl 1 MaTpuLbL.

6. JluHeliHast HE3aBUCHUMOCTb.

7. ObparHas mMarpuua.

8. [IpousBoaHas U TpagueHT (QYHKITUH.

9. I'pagvieHTHBIN CIIyCK.

10. Brimykneie GyHKIMN.

11. CrnydaiiHble BEIUYHUHBI.

12. JluckpeTHble ¥ HelpepbIBHBIE pactpeneneHus. [Ipumepst.
13. OueHnBaHue apaMeTPOB paclpe/iesIeHUi, METO MaKCUMAIILHOTO TPaBIoNO00Hs.
14. Byrctpannunr.

15. JluneiiHble METO/BI KIacCU(UKAIINU U perpeccuu: (pyHKIIMOHAIBI KayecTBa, METObI HACTPOHKH, OCOOEHHOCTH
IIPUMEHECHHSI.

16. MeTpHKH KadecTBa aITOPUTM PErPECCHH M KIacCH(UKAIHK.
17. OrneHrBaHUE KayecTBa allTOPUTMOB.

18. OTnokeHHass BRIOOPKA, €€ HEeIOCTATKH.

19. O11eHKa TIOJTHOTO CKOJIB3AIIETO KOHTPOJIS.

20. Kpocc-Banupanus. Leave-one-out.

21. JepeBbst perieHni.

22. Meroapl noctpoenus aepeBbeB. Ux perynspuzanus.

23. Komnozumun anropuTMmos.

24. Pasnoxxenne ommoOKu Ha cMelIeHHe U pa3dpoc.




25.
26.
27.
28.
29.
30.
31.
32.
33.

CryuaiiHblii Jiec, ero 0COOEHHOCTH.

Mertozbl OKCKa BHIOPOCOB B JaHHBIX.

MeToabl BOCCTAHOBIICHHS IPOITYCKOB B JIAHHBIX.
Pabora ¢ HecOamaHCHPOBaHHBIMU BHIOOPKAMHU.
3amada aHanHM3a MOTPEOUTETHCKONW KOP3UHBI.

IMoanmepxka U JOCTOBEPHOCTh. YacThie, 3aMKHYThIE U MAaKCHMAJIbHbIE YaCThle MHOXXECTBA. AJITOPUTM ATPHOPH.
3amaya KiacTepu3alny.

Anroputm K-Means.

OreHKH KadecTBa KIIacTepU3aIliy.

Kpurepuu ouenku:
«3aYTEHO», TIOBBIICHHBI YPOBEHbB: BBICTABIISICTCS CTYIICHTY, €CIIH MIPOJIEMOHCTPHUPOBAHO TIIyOOKOE U ITPOYHOE
YCBOCHHE MaTepHaa, T.€. IOCIEA0BaTEIbHO, IPAMOTHO U JIOTHYECKU CTPONHO U3T0XKEHBI OTBET
Ha BOIIPOC Y BBIIIOJIHEHO YMEHHUE, YTO OINPEEISIeT MOBBIILICHHBIN YPOBCHbD;
«3a4TEHOY, TIOPOTOBBIN YPOBEHb: BBICTABISIETCS CTYACHTY, €CIIM MPOJEMOHCTPUPOBAHO OCTATOYHO ITOJTHOE
YCBOEHHE MaTepHaa, T.€. YaCTHIHO N3JI0’KEH BONIPOC U BBITIOIHEHO YMEHHUE, YTO OMPEACIIICT
[IOPOTOBbIIl YPOBEHB;
«HE 3aYTE€HO», YPOBEHb HE C(HOPMUPOBAH: BBICTABIISICTCS CTYACHTY, €CIIN IPOAEMOHCTPUPOBAHO HE 3HAHUE MaTepHaa,

HC BJIaJCHHUC MMOHSATHUHHBIM amnmnaparom, T.€. OTCYTCTBYET U3JI0KECHHUE BOIIPOCA U BBIITOJHCHHOT'O YMEHHMA, COBOKYITHOCTb BCETO
HIEPEYHCIICHHOTO ONpeiersieT TO, YTO YPOBEHb HE C(HOPMHUPOBAH.

6. YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHHUIIJIMHBI (MOAYJISA)

6.1. Pexomenayemas Jqurepartypa

6.1.1. OcHoBHasi IUTEpaTYpa

ABTODBI, COCTABHTEIIN 3arnaBue WznarenbcTBO, roj D1 anpec
JI1.1 |BoakoBa B.M., ITporpaMMHBIE€ CHCTEMBI CTATHCTHYIECKOTO HoBocubupck: http://www.iprbookshop.r
CeménoBa MLA., aHanmu3a. OOHapy)KeHHe 3aKOHOMEPHOCTEH B HoBocubupckuit 1u/91682.html
YerBeprakoBa [ U Ap.] | TaHHBIX C UCIIOJIb30BAHUEM CUCTEMBI R 1 TrOCyIapCTBEHHBIN
E.C. si3pika Python: yaeGHOe ocobue TeXHUYCCKUH
YHUBEPCUTET
(HI'TY), 2017
JI1.2 | Cunera U.C. Anamm3 gaHHbIx B cpene R. U. 1: yuebHOe Mockaa: http://www.iprbookshop.r
nocobue MockoBckuit 1/92422 html
TEXHUYECKHUMI
YHUBEPCUTET CBSI3U
" HHPOPMATHKH,
2018
6.1.2. Jlono/THUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBO, TO Dn. aapec
JI2.1 | Tumodeena A.1O. Teopus BepoATHOCTEH U MaTeMaTH4eCKas HoBocubupck: https://www.iprbookshop.
craructuka. Y. 1: B 2-x 4.: yueOHOE mocoOue HoBocubupckuii ru/91448.html
roCyaapCTBEHHBIN
TEXHUYECKUN
yHUBepcutert, 2017
JI2.2 | Tumodeenra A. 1O. Teopusi BEpOSATHOCTEH U MaTeMaTHIECKas HoBocubupck: https://www.iprbookshop.
craructika. . 2: B 2-x 4.: yueOHOe mocodme HoBocnbunpckuii 1u/91449.html
roCyIapCTBEHHBIN
TEXHUYECKHUMI
yauBepcutet, 2017
6.3.1 Ilepeyenb NporpaMMHOro odecneyeHust
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 mms 6msaeca CTAHJAPTHBIM
6.3.1.6 | MS Office
6.3.1.7 | Moodle
6.3.1.8 [INVDA
6.3.1.9 |PEI1 OC



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

6.3.1.1 | AAnnexc.bpaysep

6.3.1.1 | LibreOffice

6.3.2 IlepeyeHb HHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | DnekrponHO-OnbIMOTEUHas cuctema IPRbooks

6.3.2.2 | ba3a naHHBIX «OneKTpoHHAs 6nbIHoTeKa ['opHO-ATalicKOro TOCyJapCTBCHHOTO YHUBEPCUTETAY

6.3.2.3 | MexBYy30BCKas 3JIEKTpOHHAS OHOJIHOTEKA

7. OBPABOBATEJIBHBIE TEXHOJIOI'NA

JICKIUA-BU3YyaJIu3alus

JUCKYCCUA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAY JIS)

Homep aynutopun | Haznauyenue OcHOBHOe OCHallleHue
211 b1 KomnprorepHsiif kiace. YaeOHas Pabouee mecto npenonaBatens. [locamounsie MecTa
ayIUTOPUS JUTS IPOBEACHUS 3aHATUH oOyJarormuxcs (10 KOJIMIEeCTBY 00yJaroImuXcs),

JIEKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO | KOMITBIOTEPHI ¢ TocTynoM kK MHTEepHeT
THTIA, KYPCOBOTO MPOSKTHPOBAHUS
(BBIIOJTHEHUS KYPCOBBIX PadoT), TPYIMIOBBIX
1 MTHAWBHUYAJIbHBIX KOHCyJ'[I)TaHI/II\/’I,
TEKYIIEr0 KOHTPOJISI ¥ IIPOMEKYTOUHOM
arrectauuu. [lomemenue nis
CaMOCTOSATENBHOM paboThI

201 b1 KabuneTt MeTo Ky mperno aBaHmst Mapkepnas yueHu4eckas J0CKa, SKpaH,
nHopMaTuKu. YueOHast ayTUTOpHs ISt MyJIbTHMenuanpoekTop. Pabouee Mecto npenogaBares.
MIPOBECHUS 3aHATHH JIEKIIMOHHOTO TUIIA, [ocamounslie Mecta o0y4atommxcst (110 KOJINYECTBY
3aHSATHH CEMHHApPCKOTO TUIA, KypCOBOTO 00yUaronuxcs), KOMIIBIOTEPHI € IOCTYIIOM K MHTepHeT

MIPOEKTUPOBAHUS (BBIIOJIHEHUS KYPCOBBIX
paboT), TPYIIIOBBIX U HHANBUIYaIbHBIX
KOHCYNbTalui, TEKyIIero KOHTPOJIS U
MIPOMEXYTOYHOM arTectanuu. [lomemenne
JUISL CAMOCTOSITETIBHON pabOTEHI

209 b1 KomnbprotepHsiit kiace. YueOHas Pabouee mecto npenonaBatens. [Tocamounpie MecTa
ayIUTOPUS LTS IPOBEACHUS 3aHATUH oOyJarormmxcs (10 KOJMYECTBY 00YJarOIINXCs).
JIEKIIMOHHOTO THIIA, 3aHATHH CEMUHApPCKOTo | MapkepHas yueHH4YecKas JOCKa, SKpaH,
THTIA, KYPCOBOTO MPOSKTHPOBAHMUS MyJIbTAMEAAATIPOCKTOP, KOMITBIOTEPHI C IOCTYIIOM B

(BBIIOTTHEHUS KYPCOBBIX padoT), rpynmoBbix | MHTEpHET
U MHANBUYaJIbHBIX KOHCYIbTAINH,
TEKYILEr0 KOHTPOJISI U TIPOMEKYTOUHOMN
arrectauuu. ITomemenue s
CaMOCTOSATENLHOM paboThI

9. METOANYECKHE YKAZAHUSA JJISA OBYYAIOIIINXCSA 110 OCBOEHUIO JUCHHUITIJIMHBI (MOAY JIS)

Meroauyeckue yka3aHHs 10 OCBOCHHUIO AUCIMILUINH (MOJTyIeit)

Jlexumu, ¢ OTHON CTOPOHBI — 5TO OJJHA U3 OCHOBHBIX ()OPM yIEOHBIX 3aHSATHI B BBICIINX YIEOHBIX 3aBEJCHUSX, TIPEACTABIISIONIAS
co0oif crucTeMaTHYECKOE, MOCIE0BATEIFHOE YCTHOE H3II0KECHUE MPEIOIaBaTelIeM ONPEIeICHHOT0 pa3iesia KOHKPETHON HAYKH UITH
Y4eOHOI AUCIMIUTUHEL, C IPYrod — 3TO 0c00ast popMa caMOCTOATEIBHON pabOTHI ¢ y4eOHBIM MaTepHaiIoM. JIeKIus He 3aMeHsIeT
co00¥ KHUTY, OHa TOJBKO MOJTATKUBAET K HEW, paCKphIBas TeMy, TpoOIeMy, BBIACTSS IIIaBHOE, CYIIIECTBEHHOE, HA YTO CIIEAYeT
00paTUTh BHUMaHKE, YKa3bIBAET MyTH, KOTOPHIM HY)KHO CJIE€Z0BATh, JOOMBAsCH IITyOOKOTO IOHMMAaHUs MOCTABIEHHON POOIEMBI, a
He 00IIeil KapTHHEL.

PaboTa Ha NEKIMH — 3TO CIIOXKHBIH MPoIecc, KOTOPBIN BKITIOYAET B ce0s TAKHE SJIEMEHTHI KaK CIyIIaHHe, OCMBICIICHUE U
COOCTBEHHO KOHCIIEKTUpOBaHKE. sl TOr0, YTOOBI JIEKIHS BHINOIHIIIA CBOS Ha3HAYeHUE, BAYKHO ITOJITOTOBUTHCS K HEH U €€ 3alicH
elle 0 IPUXO0/1a MPErnoJaBaTelis B ayIUTOPHI0. bes aToro aanpHeiiliee BOCIPUATHE JICKIIUMU CTAHOBUTCS CIIOXKHBIM. JIeKIus B
YHUBEPCUTETE PacCUUTaHa Ha MOATOTOBICHHYIO ayauTopuio. [IpenogaBarens u3naraet 1000l BOIPOC, OPHEHTHPYSCH Ha T
3HaHUS, KOTOPBIE TOJDKHBI OBITh y CTYJICHTOB, YCBOUBIIMX MaTepHall BCEX MPEAbIIYIINX JeKINA. BaxkHO HAyIUThCS CITyIIaTh
mpernoaBaTessi BO BpeMsl JEKIIH, TOAJIEPKUBATh HETIPEPHIBHOE BHUMAHHUE K BBICTYMAIOIIEMY.

OpHaKO, OTHOTO CITyIIAHHS HEJ0CTaTOYHO. HeoOX0auMo (pHKCHPOBATh, 3aIIMCHIBATH TOT HOTOK HH(MOPMAIIHU, KOTOPBII
coo0mraercst BO BpeMs JISKITUN — HAYIUTHCSI BECTH KOHCIICKT JICKIIUH, T1Ie (OPMYIHPOBAIHCH ObI HAaNOO0JIee BaXKHBIE MOMEHTHI,
OCHOBHBIE TTOJIOKESHHUSI, H3JIaraeMble JIEKTOPOM. [l BeIeHUs KOHCTIEKTa JISKIIUH CIIEeyeT UCTIONb30BaTh TETpaab. Benenue
KOHCIICKTA Ha JIICTOYKAX HE PEKOMEH/IYeTCsl, TOCKOJIBbKY OHU HE TaK YIOOHBI B HCIOJIB30BAHUH U 4acTO TepsitoTes. [Ipu




oopMICHNHN KOHCIIEKTa JICKIIMK HEOOXOAUMO OCTABIIATH MOJIS, TAE CTyAEHT MOXKET 3allicaTh CBOU COOCTBEHHBIE MBICTH,
BO3HUKAIOIIHE MapayIeIbHO C MBICIAMH, BBICKA3aHHBIMU JIEKTOPOM, a TAK)KE BOIIPOCHI, KOTOPbIE MOT'YT BO3HUKHYTh B IIPOIIECCE
CITyIIaHWs1, YTOOBI TOJTyIUTh Ha HUX OTBETHI ITPH CAMOCTOSTENBHOH ITpopaboTKe MaTepraa JICKINH, IPH H3y9eHUN
PEKOMEHIOBAHHOI IUTEpaTyphl WIIM HEIIOCPEICTBEHHO Yy IIPENoaBaTels B KOHIE JeKIuH. COCTaBIAA KOHCIEKT JICKIINH, CIIeIyeT
OCTaBIIATh 3HAYUTENBHBIN HHTEPBAI MEXY CTPOUYKaMHU. DTO CBA3aHO C TEM, YTO MHOTJa BOSHUKAEeT HEOOXOJUMOCTH BITHCATh B
NEepBOHAYAIIBHBIA TEKCT JEKLUH OJHY I HECKOJIBKO CTPOYEK, UMEIOMIMX NPUHIUNNAIBHOE 3HAYE€HNE U TIOYEPITHYTHIX U3 IPYrUX
HCTOYHHKOB. PaccTosiHNE MEX Ty CTPOKaMH HEOOXOIMMO TaKsKe IS ITOTYEPKUBAHMS CJIOB MM IIETBIX TPYIII CJIOB (Takoe
HOAYepPKUBAHUE BBI3bIBACTCA HEOOXOIUMOCTHIO IPUBIICYh BHUMAHUE K JAHHOMY MECTY B TEKCTE IIPH MOBTOPHOM uTeHUH). OOBIMHO
HOJAYEPKUBAIOT ONPEENECHNUS, BEIBOJIBI.

Tax:ke Ba)KHO ITOJTHOCTBIO O€3 BCAKMX M3MEHEHHH BHOCHTH B TETPAAb CXEMBI, TAOJHIIBI, YePTEXKHU H T.II., €CIIM OHH MIPEAIIONAraloTCs
B JIEKIMHU. [{J1s1 TOTO, 9TOOBI COBMECTUTH MEXaHNYECKYIO 3aIHCh C TIOUTH JOCIOBHBIM (PUKCHPOBAaHNEM HanOoJiee BaXKHBIX
MOJOKEHUH, MOXKHO HCIIONIb30BaTh CUCTEMBI YCIOBHBIX COKpallleHuil. B mepByro ouepeab COKpaIaroTcs JUIMHHBIE CI0BA U T€, YTO
HOBTOPSIIOTCSL B PEUH JIEKTOpa Yalle Bcero. IIpu 3ToM caMo coKpallieHne JOIDKHO ObITh 0 BO3MOXKHOCTH KPaTKUM.

CemmuHapckue (TpakTadeckne) 3aHaTus CaMocTosTeNbHas paboTa CTyIEHTOB IT0 IOATOTOBKE K CEMHHAPCKOMY (TIPAKTHYECKOMY)
3aHATHUIO JOJDKHA HAUMHATHCS C 03HAKOMIICHUS C IIJIAHOM CEMHHAPCKOT0 (MIPaKTUYIECKOTr0) 3aHATUS, KOTOPHIIl BKIIOYaeT B ce0s
BOIIPOCHI, BBIHOCHMBIE Ha 00CY)XIEeHHE, PEKOMEHAINH TI0 TOJr0TOBKE K CEMUHAPY (IIPaKTUYECKOMY 3aHATHIO), PEKOMEHIYEMYIO
JUTepaTypy K TeMe. M3ydeHne Matepurana cieayeT HadaTk ¢ IPOCMOTpa KOHCIIEKTOB JIEKIHH. BoccTaHOBHB B mamsTn MaTepHa,
CTY[CHT IIPUBOJUT B CHCTEMY OCHOBHEIE MIOJIO’KCHHUS TEMBI, BOIIPOCHI TEMBI, BBIICIIASA B HEH TIIaBHOE M HOBOE, Ha YTO 00paIanoch
BHHMAaHME B JEKIUH. 3aTeM CledyeT BHUMATeIbHO MPOYUTATh COOTBETCTBYIOIIYIO INIaBy y4eOHUKA.

Jast Gonee yriayOlIeHHOTO U3y4eHHUS BOIIPOCOB PEKOMEH/IYeTCsl KOHCIIEKTHPOBAaHUE OCHOBHON M JIOTIOJIHUTEIBHOH JINTEPaTypBlI.
YnTas peKOMEHJOBaHHYIO JIUTEPaTypy, HE CTOUT MACCHBHO MPUHUMATH K CBEACHHIO BCE HAMMCAHHOE, CIEAYyeT aHAIM3HPOBaTh
TEKCT, TyMaTh HaJl HUM, TOMY CIIOCOOCTBYIOT 3aIIMCH 0 X0y YTE€HHS, KOTOPbIE IPEBPAIIAIOT YTEHHE B IIPOLECC. 3alIUCH MOTYT
BECTHCh B Pa3iIMYHON (POpMeE: pa3BEepHYTHIX U MPOCTHIX IUIAHOB, BHIITHCOK (TE3UCOB), AaHHOTALMN M KOHCIEKTOB.

ITomoOpas, oTpaboTaB MaTepuai M YCBOHUB €T0, CTYIEHT JOJDKEH HadaTh HEIOCPEICTBEHHYIO IIOATOTOBKY CBOETO BEICTYIICHHS Ha
CEeMUHAPCKOM (TIPAKTHYECKOM) 3aHATHH JJISI 9eT0 CIEAyeT IPOIyMaTh, KaKk OTBETUTH HAa KJKABIH BOIPOC TEMBI.

ITo xaxxaoMy BOIpocCy IUIaHa 3aHATHI HE0OX0IUMO OATOTOBUTHCS K YCTHOMY cO00IIeHuIo (5-10 MUH.), OBITh TOTOBBIM IPUHSTD
ydacTue B 00CYKJIEHHH U JJOIOJHEHHH JIOKJIAJIOB U COOOIEHUH (10 5 MMH.).

BricTynnenne Ha ceMUHAPCKOM (TIPAKTHYECKOM) 3aHATHH JOJDKHO YIOBJIIETBOPSTH CICAYIONINM TPEOOBAaHMAM: B HEM H3JIararoTCs
TEOpeTHUYEeCKUe MOIXO0BI K PACCMaTPUBAEMOMY BOIIPOCY, HA€TCs aHAIH3 IPUHIUIIOB, 3aKOHOB, TIOHATHH U KaTeTOPHUI;
TEOPETUUECKHUE TTOJIOKCHUS NOAKPEIUIIOTCS (pakTamMu, IPUMEpaMH, BHICTYIUICHHE JOJDKHO OBITh apIyMEHTHPOBAHHBIM.
JlaGopaTopHBIe PaOOTHI ABJISIOTCS OCHOBHBIMH BUIaMH YIeOHBIX 3aHATHH, HAIIPaBICHHBIMH Ha IKCIIEPUMEHTAIBHOE
(mpaxTHYecKoe) MOATBEPXKICHUE TEOPETUIECKHX MOJI0KEHUH 1 (POPMUPOBaHHE 00MIECTIPO(PECCHOHANBHBIX B MPO(eCCHOHATBHBIX
komreTreHIUH. OHU COCTaBIISIOT BaYKHYIO YaCTh TEOPETUUECKOH 1 MpodeccuoHalbHON NPaKTHUECKONH OATOTOBKH.

B npouecce naboparopHoii paboThI Kak BUAa y4EOHOTO 3aHATHS CTYCHTbI BHIIOIHSAIOT OHO MM HECKOJIBKO 33IaHUi 110]
PYKOBOJICTBOM IPETIOABATEIIS B COOTBETCTBUH C N3yJaeMBIM COJEPKaHHEM ydeOHOTO MaTepuana.

[Ipu BBITONHEHUH 00YYAIONIUMUCS JJAOOPATOPHBIX PabOT 3HAYUMBIM KOMIIOHEHTOM CTAaHOBSITCS IPAKTHUCCKUE 3aJaHUS C
UCIIOJIb30BaHUEM KOMITBIOTEPHON TEXHUKH, JIaOOPaTOPHO - NPUOOPHOro 000pyaoBaHUs U p. BeinonHenue cryneHTamu
7a00paTOPHBIX PadOT MPOBOIUTCS C IIETBI0: (POPMUPOBAHUS YMEHHH, TPAKTHYECKOTO OITBITA (B COOTBETCTBHH C TPEOOBAHUSIMH K
pe3yapTaTaM OCBOCHHUS JUCHUIIIMHEL, 1 Ha OCHOBAHUH NepeyHs ()OPMUPYSMBIX KOMITETCHIUH, yCTAHOBIEHHBIMHU paboueit
IpOrpaMMON AUCHUILTHHEL), 0000LIeHNUs, CHCTEMATH3aIUHY, YIITyOlIeH s, 3aKpeTIeHNUs MOTydeHHbIX TeOPETUUECKUX 3HAHUH,
COBEpIICHCTBOBAaHHS YMEHHH NPUMEHATH MOJYYEHHBIE 3HAHHS HA TIPAKTUKE.

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

ITpu nnanupoBaHUU Ta60OPATOPHBIX PabOT ClIENyeT YUUTHIBATH, YTO B XOJI€ BBIMOIHEHNUS 3aJaHUil y CTyA€HTOB (hOPMHUPYIOTCS
YMEHHUS U IPAKTHIECKHHA OMBIT PadOTHI C pa3IMIHBIMH IPHOOPaMH, YCTaHOBKaMH, 1a00paTOPHEIM 000pyI0BaHHEM, arapaTypoi,
IporpaMMaMH U JIp., KOTOPBIE MOTYT COCTaBIIATh YAaCTh NPO(eCCHOHATHHON MPAKTUIECKOH TOJTOTOBKH, a TAKXKE
uccieoBaTeNbCKie yMeHus (HabIroaTh, CPaBHUBATh, aHAIN3UPOBATh, YCTAHABIMBATh 3aBHCUMOCTH, JIETaTh BEIBOABI U
00001IeHNsI, CAMOCTOSITEJILHO BECTH HCCIIEJOBaHNE, OOPMIIATD PE3YIbTaThl).

BrimonHeHIo 1a60paTopHBIX paboT MPEAmecTBYET IPOBEPKA 3HAHUH CTYAEHTOB - HX TCOPETHIECKOH TOTOBHOCTH K BEHIITOTHEHHIO
3aJaHus.

@dopMbI OpraHU3alyy CTYASHTOB IIPU MTPOBEACHNH J1a00OPATOPHBIX paboT: GppoHTAIbHAS, IPYIIIOBAst U MHAUBHAYANIbHAS. [Ipn
(poHTATBEHON (hOpMe OpraHU3aLNH 3aHATHI BCE CTYCHTHI BBITOIHIIOT OJHOBPEMEHHO OJIHY H Ty ke padoty. [Ipn rpynmoBoit
(hopmMe opraHU3anNy 3aHATHH OJTHA U Ta XKe PaboTa BBIIOJIHIAETCS IpymIIaMH 110 2 - 5 genosek. [Tpn naanBUIyansHOM hopme
OpraHM3alllY 3aHATHH Ka)KAbIH CTYNEHT BBIMONHACT HHAUBUAYaNIbHOE 3aJaHHUE.

Texymmit KOHTPOIIb y4EOHBIX JOCTIKEHHH 110 pe3yIbTaTaM BBITOJIHEHHUS 1a00paTOPHBIX padOT IPOBOAUTCS B COOTBETCTBUH C
CHCTeMOM OIeHNBaHMUS (PEHTHHTOBOM, HAKOITUTENBHOH 1 JIp.), a Takoke popMaMu 1 MeTogaMu (Kak TPagHUIIOHHBIMH, TaK U
MHHOBAITMOHHBIMY, BKJII0Yasi KOMIBIOTEPHbBIE TEXHOJIOTHH), YKa3aHHBIMU B pabodeil IporpaMme AUCHUILUTHHEL (Moxyis). Texymuit
KOHTPOJIb IPOBOJMTCS B MpeJieax yueOHOro BpeMEHH, OTBEACHHOTO pad0YNM y4eOHBIM IIJIAaHOM Ha OCBOCHHE JIUCLIMILTHHBI,
PE3yABTATHI 3aHOCATCS B KYPHAI YICOHBIX 3aHATHH.

O0BeM BpeMeHH, OTBOAUMBII Ha BEIITOTHEHHE JIAOOPATOPHBIX PadoT, INTAHUPYETCs B COOTBETCTBUH C yaeOHBIM mtaHoM OITOIL.
Ilepeuens naboparopHbix padot B PI1/I, a Takke KOIMYECTBO YaCOB HAa UX MPOBEICHHE AOIKHBI 00€CIIEUnBaTh PeaTH3altio
TpeOOBaHMI K 3HAHUSIM, YMEHHSAM U IPAKTUYECKOMY OIIBITY CTY/IEHTA 0 JUCHUILIHHE (Moaymto) cooTBeTcTBytommei OITOII.
CamocrosiTenbHast paboTa 00y4aroIXcsi— 3TO IIaHUpyeMast yaeOHas1, yaeOHO-HCClIeJOBATENbCKasl, HAYTHO-HCCIIEIOBATENbCKAs
paboTa, BBITIOJIHsIEMas BO BHEAyAUTOPHOE BpeMsI IO 3aJaHUI0 U IIPH METOJMYECKOM PYKOBOACTBE IpeITofaBarTelis, Ho 6e3 ero
HETIOCPECTBEHHOTO yJaCTHs.

O0BbeM caMOCTOATEIBHOM PabOTHI ONpeselsieTcs YIEeOHBIM INITAHOM OCHOBHOM NPOQeCcCHOHANBEHOM 00pa30BaTEeNbHOHIIPOrPaAMMEI
(OITOI), paboueit mporpaMMON TUCIUTLIHHEI (MOIYIIS).

CamocrosiTenbHas paboTa OpraHu3yeTcs U MPOBOAUTCS € 1eNbI0 POPMUPOBAHHS KOMIIETEHIINH, TIOHUMAEMbIX KaK CIIOCOOHOCTD




HNPUMEHSTh 3HAHUS, YMEHHS U TMIHOCTHBIE KaueCTBa JUIs YCIICIIHOH MPaKTHIECKOH AesSTeNbHOCTH, B TOM YHCIIE:

- (hOpMHPOBaHMS YMEHUH 110 MOMCKY U MCIIOIb30BAHHIO HOPMaTUBHOMN, IPABOBOM, CIIPABOYHOMN U CHELMAIBHOM JINTEpaTyphl, a
TaKoKe IPYruX NCTOYHUKOB HH(pOpMALNH;

- KAYeCTBEHHOTO OCBOCHUS M CHCTEMATH3ALUH MOTyIeHHBIX TEOPETHUCCKUX 3HAHUI, UX YIIIyOJICHUS U PacHInpeHns 10
NPUMEHEHHUIO Ha YPOBHE MEXIPEIMETHBIX CBS3EH;

- (hOpMHPOBaHHS YMEHUS IPUMEHSATD ITOJIydCHHbIC 3HAHUSI Ha IIPAKTHKE (B MPO(eCCHOHANBHON I TEIbHOCTH) M 3aKPETUICHNS
MPaKTHIECKNX YMEHHUH 00yJalomuxcs;

- pa3BUTH O3HABATEIBHBIX CIOCOOHOCTEH, (POPMHUPOBAHUS CAMOCTOSITEIEHOCTH MBIIUICHUS 00yJarOIIuXCs;

- COBEPILICHCTBOBAHUS PEUECBBIX CIIOCOOHOCTEH 00yUaIOIXCS;

- (hopMHpOBaHUS HEOOXOANMOTO YPOBHS MOTHBAIMH 00YJIAIOMNXCS K CHCTEMaTHIECKOH paboTe ISl ITOTydeHNs 3HAHUH, YMEHHH 1
BIIAZICHUH B IEepUOJ] yIeOHOTO ceMecTpa, aKTHBHOCTH O0YJarOIIUXCs, TBOPUECKOI MHUITMATHBEI, CAMOCTOSTEIBHOCTH,
OTBETCTBEHHOCTH U OPTraHU30BaHHOCTH;

- (hopMHpPOBaHHS CIIOCOOHOCTEH K CaMOPa3BUTHUIO (CaMOIIO3HAHHIO, CAMOOIIPE/ICNICHUIO, CaMO00pa30BaHHIO,
CaMOCOBEPIICHCTBOBAHHUIO, CAMOPEANN3AIINN W CAMOPETYIISIINH);

- Pa3BUTHSI HAyYHO-UCCIEI0BATEIbCKIX HABBIKOB;

- Pa3BUTHsI HABBIKOB MEXJIMYHOCTHBIX OTHOIICHHH.

K camocTosTensHo# paboTe 1Mo ANCHUIUTHHE (MOIYIIO) OTHOCATCS: TIPOPaOdOTKA TEOPETHIECKOTO MaTepralla JUCIIUIUIHHBI
(MOTyIs1);TOITOTOBKA K CEMHHAPCKUM U ITPAKTHYECKUM 3aHATHAM, B T.4. IIOJTOTOBKA K TEKYIIEMY KOHTPOIIIO YCIIEBaeMOCTH
oOyyJaronmxcsi(TeKyIas aTTecTalus); MoAroTOBKa K JJaO0OpaTOPHBIM paboTaM; MOATOTOBKA K MPOMEKYTOUHOH aTTecTaluu
(3au€ram, HK3aMEeHaM).

Bumpl, GopMBI 1 006EMBI CAMOCTOSITEIIFHOM PaOOTHI 00YJaIONIMXCAIIPH H3YICHUH AUCIATUINHEI (MOJIYIIS) ONPEIEIISIOTCS:

- cofieprkaHUeM KOMIICTEHIINH, (POPMUPYEMbIX TUCHUILIHHON (MOTYIEM);

- cietM(UKON IMCHMIUIMHBI (MOJLYIIs), IPUMEHSEMBIMHI 00pa30BaTEIbHBIMU TEXHOJIOTHSIMH;

- TpyroeMKocTsio CP, mpenycMoTpeHHOM yaeOHBIM IUTaHOM;

- YPOBHEM BhICIIEro 0Opa3oBaHus (OakalaBpHaT, CISIHATINTET, MAaTHCTPATypa, aCIUPaHTypa), Ha KoTopoM peanuzyercss OITOIT;

- CTEIEHbIO MOJrOTOBICHHOCTH 00y4aIOIINXCSL.

KypcoBast paboTa sIBIeTCs] CaMOCTOSITEIIBHBIM TBOPUYECKUM MHCHbMEHHBIM HayqHBIM BHIOM JIESITEIIBHOCTHU CTY/CHTA 10 pa3paboTKe
KOHKpeTHOH TeMbl. OHa OTpaXkaeT MPHOOPETeHHbBIE CTYIEHTOM TEOPETHIEeCKHe 3HAHNS M IIPaKTHIecKe HaBbIKH. KypcoBas pabota
BBIIIOJHACTCS CTYAGHTOM CAMOCTOSTENBHO IO/ PYKOBOACTBOM IIPEIIOAaBaTENs.

KypcoBast paboTa, Hapsiy ¢ 9K3aMEHaMU U 3a4€TaMH, SIBJISCTCS OHON U3 (JOpM KOHTPOJIS (aTTECTALNH), HO3BOJISIONIEH
OIIPEIEINTh CTETICHb TIOATOTOBICHHOCTH Oyaymero crenranucta. KypcoBbie paboThI 3aIIUIIAOTCS CTYCHTAMHU 110 OKOHYaHUHT
M3y4eHHS YKa3aHHBIX JUCIUILINH, ONPEACIICHHBIX YICOHBIM ITAHOM.

OdopmiieHre paboThl JOJKHO COOTBETCTBOBATH TpeboBaHUAM. O0beM KypcoBoi paboTsl: 25-30 crpanull. CIMCOK JUTEPATYpPhl U
[punoxxenust B 00beM paboTs! He BXoAsT. KypcoBast paboTa 10MKHA COAEpKaTh: TUTYIIBHBIN JIMCT, COJEPKaHNUE, BBECHHE,
OCHOBHYIO 9aCTh, 3aKIIIOUCHHUE, CIIUCOK JINTEPATYPHI, MPHIoKeHne (Mpu HeooxoaumocTh). Kypcoas paboTa mouiekut
PELeH3UPOBAHUIO PYKOBOJHUTENEM KypCcOBOH paboThL. PelieH3us sBisieTcst OpUIIaIbHBIM JOKYyMEHTOM U MPHUKIIAIBIBACTCS K
KypcoOBO#i pabore.

TemaTtuka KypcoBBIX paboOT pa3pabaThIBaeTCsS B COOTBETCTBHH C YICOHBIM IUIAaHOM. PyKoBOANTEs KypcOBOH pabOTHI JIHIIIb
MIOMOTaeT CTYJCHTY ONIPECTUTh OCHOBHBIC HATIPABIICHNUS PaOOTHI, OUEPTUTH €€ KOHTYPHI, YKa3bIBACT TE HCTOYHHUKH, Ha KOTOPHIE
clieryeT oOpaTUTh INIaBHOE BHUMaHHUE, Pa3bsCHSET, TA€ OTHICKaTh HEOOXOMMbIE KHUTH.

CocTaBieHHBIH CIIMCOK NCTOYHHKOB HAY4YHOH HH(MOPMAINH, NOATIEKAIIMH U3yICHHUIO, CIEAYeT TI0Ka3aTh PYKOBOAUTEIIIO KypCOBOM
paboTEI.

Kypcosas pabota cocTouT U3 rnas u naparpagoB. BHe 3aBHCHMOCTH OT peIIaeMbIX 3a7a4 U BEIOPaHHBIX ITOJX00B CTPYKTypa
PaboThI 1OJKHA COAEPIKATH: TUTYJIBHBIN JIUCT, COJEPKAaHUE, BBECHHE, OCHOBHYIO 4acTh; 3aKJIIOUCHHUE; CITUCOK JINTEPaTypHI;

TIPUIIOXKECHUE(S).

Bo BBeieHUN HEOOXOIUMO OTPA3HUTh: AKTYaIbHOCTh; OOBEKT; IIPEMET; LIeNb; 3aJadH;, METOMbI UCCIEAOBAHUS; CTPYKTypa
paboThI.

OCHOBHYIO 4acTh Pa0OTHI PEKOMEHAYETCS pa3AeiuTh Ha 2 TIaBbl, KaKAasl H3 KOTOPBIX JOJDKHA BKIIFOYATh OT JBYX [0 YETHIPEX
naparpados.

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

ITepBas riaBa JOJDKHA UIMETh 0030pHO—aHAINTHYECKUIT XapaKTep M, KaK MPaBHIIO, SBISIETCS TEOPETHUECKOM.

Bropas riaBa mmo 6oibIei 9acTH pacKphIBacT HACKOIBKO 9TO BO3MOXKHO TIPEIMET HCCIIeNoBaHMA. B Hel mpuBoasTcs
MpaKTHYIECKUE JaHHBIE M0 MPOOIEeMaTHKE TEMBI HCCIICIOBAHMUS.

BeIBoIbI 0hOPMIISIIOTCS B BUI€ HEKOTOPOT'O KOJIMYECTBA IPOHYMEPOBAHHBIX a03alleB, YTO MPUAAET HEOOXOJUMYIO CTPOHHOCTD
U3JI0)KEHHIO U3YYEHHOT0 MaTepuana. B HUX MoJBOAUTCS UTOT MPOBEIEHHOM pabOTHI, HENOCPEICTBEHHO BHIBOABI, BEITEKAIOIIHE U3
BCeH pabOTHI M COOTBETCTBYIONIHE BBIBICHHBIM ITpo0IeMaM, TOCTaBICHHBIM BO BBEACHHH 3a/1adaM PabOThI; yKa3sIBACTCs, C
KaKUMHU TPYIHOCTSMH IMPUIIIOCH CTOJIKHYTHCS B XOJI€ UCCIETOBAHUSL.

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




