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AHHOTaIUS

Juciunmaa «MeToabl MCKYyCCTBEHHOTO HMHTEIUICKTa» BXOIAMT B 00pa30BaTEIbHYIO
MPOrpaMMy BBICIIEr0 00pa3oBaHKs — MPOrpaMmy OakajaaBpHaTa 0 HAIPABICHUIO MOJATOTOBKH/
cneruanbHoct 09.03.02 «HpOpPMaLMOHHBIE CHUCTEMBI W TEXHOJOTMH » HAIlpPaBICHHOCTH
«VH(bOopMaMOHHBIE CUCTEMBI M TEXHOJIOTHH B OM3Hece». JluciumimnHa peanusyercs: kaheapoi
«Ne42y.

JlucunnivHa HaneneHa Ha (JOPMHUPOBAHHE y BBITYCKHHKA CJISTYIOLIMX KOMIETEHIMHA:

VK-2 «Cnocoben onpenensars Kpyr 3ajad B paMKax IIOCTAaBJIEHHOH IENIM U BbIOUpaTh
OIITUMAJIBHBIE CIIOCOOBI X PELICHUS, UCXOIS U3 JSHCTBYIOIIMX MPABOBBIX HOPM, MMEIOIIMXCS
PECYPCOB U OTpaHUYEHUID

OIIK-2 «CnocoGeH NOHMMAaTh NPUHLUIBI PabOThl COBPEMEHHBIX HH()OPMALUMOHHBIX
TEXHOJOTUH M TNPOTPAMMHBIX CPEACTB, B TOM YHCJIE OTEYECTBEHHOIO IPOU3BOACTBA, U
HCIIOJIb30BaTh MX HPH PEICHHUH 331a4 MPO(eCCHOHAIBHON NEeSTEIbHOCTI»

[IK-10 «CnocobeH mpOBOANTh AHAIUTHYECKOE HCCIEIOBAHHE C IPUMEHEHHEM
TEXHOJIOTUH OOJBIIMX NAaHHBIX, 0a3UPYIOLIMXCS B TOM YHUCIE HAa METOJAX HCKYCCTBEHHOTO
HMHTEJUICKTa)

CogaepixaHue AUCLUMIUIMHBI OXBAaThIBAET KPYT' BOIPOCOB, CBA3aHHBIX C (pOpMHUPOBAHUEM
TEOPETHYECKUX 3HAHUH W INPAKTHYECKUX HABBIKOB IO IPHUMEHEHUIO METOIOB HCKYCCTBEHHOI'O
HHTEIUIeKTa B MH()OPMALMOHHBIX CHCTEMaX M TEXHOJIOTHX, UCIIOIB30BAHUIO TPOIPAMMHOTO U
AQHAIUTUYECKOTO MHCTPYMEHTAPUS, TEXHOJIOTHH MHTEJIEKTYa IbHOTO aHAIN3a JaHHBIX, METO/IOB
MaIIMHHOTO O0y4YeHMs, (OPMHPOBAHMEM CHCTEMHOTO MBIIUICHUS IIPH PELICHUH 3ajad
npodecCHOHABHOMN NEsSTEeIbHOCTH.

[lpenogaBanye IUCLMIUIMHBI IPELyCMaTpUBaeT cieayronme (OpMbl OpraHu3aLlu
y4eOHOTro Ipoliecca: JICKIUH, 1a00paTopHbIe padOoThI, CAMOCTOSTENbHAs padoTa 00y4aroIerocs.

[IporpamMmoif ITUCIUIUIMHEL TPEILYCMOTPEHBI CIEIYIOIMNE BUABI KOHTPOJS: TEKYyIIHH
KOHTPOJIb yCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B GopMe sK3aMeHa.

OO0miast TPyZOEMKOCTh OCBOCHUSI JHCIHMIUIMHBI COCTAaBIseT 4 3a4eTHBIX eIUHHMIBI, 144
Jaca.

SI3bIK 00y4YEHHS IO JUCHHUIUIMHE «PYCCKHUU »

1. TlepeueHs MmIaHUPYEMBIX PE3yJIbTATOB OOYUCHHUS 110 AUCLUIUINHE

1.1. llenu npenoaaBaHus IUCIMILTHHBI

OOyunTh CTY[JSHTOB HAaBBIKAM MCIOJB30BaHUS ammnapara HHTeWIeKTyanbHeIXx VIC B
Ipo(eCcCHOHANBHON AEATEIBHOCTH, B TOM 4YHCIIE, JaTh 3HAHHS W HPAKTUKA O COBPEMEHHBIX
METO/laX aHaJIM3a JAaHHBIX B MPEAMETHBIX OOJACTAX CO CIOXKHOW CHCTEMHOW OpraHM3alyeH;
MPUBHUTH YMEHHS IPUMEHATh (OpMalIbHBIC MOAXOJBI K MPOLECCY UCCIIEAOBAHUS [ETEPOreHHOM
pasHOTHIHON wuH(pOpMalKMK; O0Oy4YHTh HABBIKAM [PUMEHEHHS TEXHOJOTHH MaIIHHHOTO
o0y4deHUst; BOCHHMTaTh y OOy4aeMbIX HAy4HYIO KYJIbTYpy MBIIUIEHHS, T.€. CTpPOTOCTb,
[I0CJIE0BATENILHOCTh, HEMPOTHBOPEYMBOCTh M OOOCHOBAaHHOCTh BBIBOJIOB U PCLICHHH, B TOM

YHUCJIe U B TOBCEJHEBHOM JKH3HH.
1.2. JlucuMmniMHa BXOAHUT B COCTaB 00s3aTeNIbHOM 4acTH 00pa30BaTelIbHON MPOrpaMMbl
BhIciIero oopasosanus (nanee — OI1 BO).
1.3. IlepeuyeHb Iu1aHUPYEMBIX PE3yJIbTATOB 00YUYEHHMS 110 JUCLUIIMHE, COOTHECEHHBIX C

IUIaHUpYeMbIMH pe3ynbTaTamu ocBoeHus OIT BO.

B pesynbraTe M3ydeHUs AUCUUILUIMHBI OOYYAIOIIMIICS TOJDKEH 00JanaTh CIEAyOIINMH
KOMITETCHIIMAMH WM UX 4acTsMu. KoMneTeHnny 1 MHIUKAaTOPBl UX JTOCTHKEHUS IPUBEICHBI B

Tabmune 1.

Tabnuua 1 — IlepeyeHb KOMIETCHIMI 1 MHAMKATOPOB WX JOCTHKCHHUS

Kareropus (rpynma) Konu Ko 1 HauMeHOBaHUE HHIUKATOpA
P 14 HanMEHOBaHHE P
KOMIICTCHIIHH JTOCTHYKEHHUST KOMITETCHIIUH
KOMIETEHITHH

VK-2.3.1 3HaTh BUIBI PECYPCOB U
OTpaHUYCHUH IS peLIeHUs.
npodeccHOoHaNbHBIX 3a/1a4; OCHOBHBIC
METO/IbI OLICHKU Pa3HbIX CIIOCOOOB PELICHUS
3a/a4; AEHCTBYIOIIEE 3aKOHOATEIbCTBO U

YK-2 Criocoden v I:iBO’BiIe HO }1:/11,1 eryiu }no ne

ONpenessITh Kpyr P PMBI, PEry IMPYIOL
npo(heCcCHOHANBHYIO NEsATENbHOCTD

3a/1a4d B paMKax

. VK-2.Y.1 ymeTh NpOBOANTH aHAIN3
MOCTABJICHHOM LIeN o
W BLIGHDATE IIOCTABJICHHOH LeNN B (OPMYIHPOBATh
P 3a7a4M, KOTOpbIe HEOOXOIMMO PELINTH ISt
ONTUMAJTbHBIC
YHuBepcalibHbIe ee JOCTHIKEHHS; aHATM3UPOBATh
CIOCOOBI UX
KOMIIETEHITIH aIbTepHATUBHBIEC BAPHAHTHI JJIS

pelIeHus, UCX0s U3
JIEHCTBYIOIINX
IPaBOBBIX HOPM,
HMEIOIHXCS
pecypcoB u
OTrpaHUYeHUHN

JIOCTHKEHUsI HAMEUEHHBIX Pe3yJIbTaTOB;
HCII0JIB30BAaTh HOPMATHBHO-TIPABOBYIO
JTIOKYMEHTAILHIo B cepe
po(hecCHOHANIBHOM IeATEILHOCTH
YK-2.B.1 Bragets MeTouKamMu pa3paboTKu
LEJH U 3a]1a4 IPOeKTa; METOIaMHU OLICHKU
HOTPEOHOCTH B pecypcax,
IIPOIOJKUTEIBHOCTH ¥ CTOMMOCTH HIPOEKTA;
HaBBIKaMU pabOThl ¢ HOPMATHBHO-IIPABOBON
JIOKyMEHTaluen

Ob6uienpodeccrnoHaNbHbIE
KOMIETCHIIUU

OITK-2 Criocoben
[MOHUMATh
NPUHLHUIBL PabOThHI
COBPEMEHHBIX
HH(OPMAIIMOHHBIX
TEXHOJIOTUH U
POrpaMMHBIX
CpEICTB, B TOM
qHCIIe

OITK-2.3.1 3HaTh NPHHIHIIBI PAOOTHI
COBPEMEHHBIX HH()OPMAILIMOHHBIX
TEXHOJIOTUI ¥ IPOrpaMMHBIX CPEJICTB, B
TOM YHCJIE OTEYECTBEHHOTO IPOU3BO/ICTBA,
IIpU peIICHUH 3314 Npo(ecCHOHATBHOM
JIeATeIbHOCTH

OIIK-2.VY.1 ymeTb 1eMOHCTPUPOBAThH
ITOHUMAaHHE TIPHHIUIIOB COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTUH 1




OTCYCCTBCHHOT'O IpOrpaMMHBIX CPEACTB, B TOM YUCJIC
TIpOU3BOACTBA, U OTCYECTBEHHOI'O IPONU3BOJACTBA, U
HCIOJIb30BATh UX HCIIOJI30BATh UX NMPHU PCIICHUU 3a1a4

IPH PEICHUHM 33434 | MPOo(ecCHOHAIBHON NesTeNbHOCTH
npodeccuonanbuoit | OIIK-2.B.1 uMeTh HaBBIKU IPUMEHEHHS
JIeITeIbHOCTH COBPEMEHHBIX HH()OPMALIMOHHBIX
TEXHOJIOTU U IPOTPAMMHBIX CPEACTB, B
TOM YHCJIE OT€UYECTBEHHOTO IIPOU3BO/ICTBA,
NPH PEIIeHUH 33124 POQGeCCHOHANBHOM
JIeSITeIIFHOCTH

Tabnuia 2 — O0beM U TPYAOEMKOCTh JHUCLHUIIIHHBI

I1K-10.3.1 3HaTh TEOpETUUECKUE U
MIPUKJIaIHbIE OCHOBBI aHAIN3a OOIBLINX
JIaHHBIX; TUIIBI aHANK3a OOJIBIINX JAHHBIX,
BUJIbl AHAJIMTUKU; METO/IbI HHTEPIIPETALUH
¥ BU3yaJIM3alli1 OOJIBIINX JAHHBIX; METO/IBI
MHTEIUIEKTYaIbHOTO aHAIM3a JaHHBIX

TIK-10 CrocoGen IIK-10.VY.1 ymeTb IpOBOAUTD aHAIN3

MIPOBONTH
OOJIBIINX AaHHBIX; OCYLICCTBISATD
AHATUTHIECKOE
HWHTETPaNuio U IpeoOpa3oBaHue JaHHBIX B
HCCIIeIOBaHHUE C
Xoze padoT 1o aHaau3y OOJBIINX JaHHBIX;
IIPUMEHEHUEM
. MIPOU3BOAUTH OUHUCTKY JAHHBIX IS
TIpodeccronanbHbie TEXHOJIOTHi
MIPOBEJICHUS AHATMTUYECKHUX paboT; penath
KOMIICTECHIIHH OOJIBIINX TaHHBIX,

3a/1a9d KIaCCH(MKAIINHU, KIIACTEePHU3aIliH,
perpeccu, MpOrHO3UPOBAHMS, CHIKCHHS
Pa3MEpHOCTH U PAHKHUPOBAHUS TAHHBIX

0azupyromuxcs B
TOM YHUCIIe HA

MEeTOo/ax
T1K-10.B.1 BnageTs HaBBIKAMU IMOJATOTOBKH
HCKYCCTBEHHOTO
oT4YeTa Mo pe3yabTaTaM aHATUTHYECKUX
HHTEIIEKTa

paboT ¢ UCHOJIB30BAaHHEM TEXHOJIOTHI
OOJIBIINX JaHHBIX; IPUEMaMH Pa3pabOTKH U
OLICHKU MOJIEIH OONBUINX JaHHBIX; OMBITOM
HCIIOJIb30BaHMs aHaJM3a OONbIINX IAHHbIX,
B TOM YHCJIC C IPUMEHEHHEM METOIOB
HCKYCCTBEHHOT'O HHTEJUICKTa

. TpyRoeMKOCTb 110 ceMecTpaM
Bun yuebHoi paboThI Bcero by NoO Nol Op
1 2 3 4

Oowasn mpyooemkocms OUCUUNTIUHDL, 4/ 144 27 272
3E/ (uac)
H3 nux yacoe npakmuueckoii n0020MoeKuU 6 4 2
Ayoumopnule 3anamus, BCETo yac. 20 8 12
B TOM YHCIIE:

nekuuu (JI), (vac) 8 4 4

npaktuyeckue/cemunapekue 3anstus  (113), 4 4

(gac)

naboparopHsie pabdotsl (JIP), (uac) 8 4 4

KypcoBo#i npoekT (padora) (KII, KP), (uac)

9K3aMeH, (Jac) 9 9
Camocmoamenvhas padoma, Bcero (dac) 115 64 51
Buo npomesxcymounoii ammecmayuu: 3ader, | 3auer, 3aver K3
nudd. 3aver, sk3ameH (3auer, Audd. 3a4, Dk3.) DK3. )

4. Conep:kaHue TUCIUILITHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH AUCIMIUIMHEI IO pa3zeiaM U BUIAM 3aHATHH.
Paznenbl, TeMbl AUCUMIUIMHBI U UX TPYJOEMKOCTh PUBE/CHBI B Tabnuie 3.

Tabnuma 3 — Pa3yenbl, TeMbl TUCIHUIUIHHBL, UX TPYJI0EMKOCTh

Pa3zlem>1, TEMBI TUCIATIJIMHBI

(uac)

Jlexunu

M3 (C3)| 7P

(1ac) (gac)

KIT CPC
(gac) (uac)

Cemectp 9

2. Mecto aucuuniussl B crpykrype OI1

JucuumirnHa MoxeT 0a3MpoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMUCS
MIPU U3YYCHHH CIICTYIOIMX AUCIHUILIINH:

— «Maremarudeckas JJOTUKa ¥ TEOPUS alrOPUTMOBY,

—  «Teopus BeposTHOCTEH U MaTeMaTH4yecKasi CTAaTUCTHKAY,

—  «BpruucnuTenbHas MaTeMaTHKaY,

—  «/luckperHas MaTeMaTHKa»,

—  «MudopManOHHBIE TEXHOIOTHIY,

—  «bobiue qa”HHBIEY.

3HaHUs, MOJYYEHHbIC NMPU M3yYCHWH Marepuaia JaHHOW IUCLHIUIMHBL, MMEIT Kak
CaMOCTOSITEIIFHOE 3HAUYCHHE, TaK M MOTYT HCIIONB30BATHCS NMPH U3YUYEHUH APYTHX TUCHUIUIMH,
MIPOX0KACHUN MPOU3BOACTBEHHON NPEAIUINIOMHOM MpakTuky, Hanucanuu BKP.

3. O06beM U TPyI0EMKOCTb AUCLUILIUHBI
Jlanubie 00 00mieM 00beMe TUCUHUIUTHHBL, TPYAOEMKOCTH OTIENBHBIX BHIOB yueOHOIt
paboTBhI 110 JMCLUILIMHE (U PaclpeAesieHUe 3TON TPYAOSMKOCTH [0 CEMECTPaM) MPE/ICTABICHBI B
Tabuuie 2.

Paznen 1. OCHOBHBIC TOHATHS
MHTEJUICKTYaJIbHBIX HH()OPMAIOHHBIX
TEXHOJIOTHit

Tema 1.1. BBesieHUE B TEOPHIO MHTEIUIEKTYAJIbHBIX

CHUCTEM.

Tema 1.2. TunoBbIe 3a1aun IS UCIOJIb30BAHMS

nnT

Tema 1.3. [IpobaeMHast 0671aCTh HCKYCCTBEHHOTO

HMHTCILUICKTA.

20

Paznen 2. MeTOoABI ¥ aITOPUTMBI MAIIMHHOTO
00ydeHust

Tema 2.1. AITOpUTMBI METPUUYECKOM
KJIacCU(UKAIIUK ¥ OLICHUBAHHUS CXOJICTBA
00BEKTOB.

Tema 2.2. MeTObI «EPEBbS PEIICHUID.
Tema 2.3. icKkyccTBEHHBIE HEHPOHHBIE CETH U
TEXHOJIOTHH.

Tema 2.4. MeTpHKu B 33ja4aX MaIIMHHOTO
00yJeHHSL.

44

Hroro B cemecTtpe:

4

64

CemecTtp 10

Paznen 3. OcobeHHocTn nﬂmeﬂepmﬂ
HHTEIUICKTYalIbHBIX HH(POPMAIIMOHHBIX CHCTEM

Tema 3.1. Pazpaborka MUC.
Tema 3.2. Metoapl MHXKEHEPHH 3HAHU I

20




Pasnen 4. IHcTpyMeHTapHii IPUMEHEHHsI METOJJ0B T10JIb30BATEIIH.
nun Paznen 4. UnctpymeHTapwmii 4.1 O630p s13bIKOB MporpammupoBanus Python, R.
Tema 4.1. O030p S3BIKOB MPOrPaMMHPOBAHHUS 5 5 5 31 npuMeHeHus metoos MU 42 O030p aHAIMTHYECKUX IIAKETOB HHTEUICKTYaJIbHOTO
Python, R. aHaJIN3a JaHHBIX.
Tema 42. O030p aHAJIUTHYECKUX IAKETOB
MHTEJJICKTYaJIbHOI'O aHAIM3a NaHHbIX. 4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITHUS
Hroro B cemecTpe: 4 4 4 51 TeMbl IPaKTHUSCKUX 3aHIATHH H UX TPYAOEMKOCTh IIPHBE/ICHBI B TAOIHIE 5.
Hroro 8 4 8 0 115
Tabnuia 5 — IlpakTHyecKue 3aHATH U UX TPYJOEMKOCTh
[MpakThueckas MOArOTOBKA 3aKIIOYAeTCs B  HEMOCPEACTBEHHOM  BBINOJHEHHU 3 aux No
o0yHalOUIMMAUCS  OTIpefieNieHHbIX  TPYJOBBIX  (YHKIHMH,  CBA3aHHBIX ¢ Oymymiei Ne Temer ®opmbl npakTHueckux | TPYI0eMKOCTb, |paKTHHECKOH | pasiena
PO ECCHOHATBHON e TEIbHOCTEIO. n/n szl;g:;iﬁ;ﬂx 3aHATHH (uac) HOArOTOBKH, | TUCLIHII
(uac) JIUHBI
4.2. CopepxaHuUe pa3eNoB U TEM JICKIIMOHHBIX 3aHATHH. Cemectp 10
CogepixaHue pa3/enoB U TeM JICKIMOHHBIX 3aHATHI NPUBEACHO B TabnuLe 4. 1. WnTepronanus, IPyTIOBbIE 2 1 1,32
IKCTPAITOIISLIHS. IVICKYCCUH, PpeIIeHUE
Ta6auua 4 — Cozeprkanue pa3aeaoB U TEM JEKLIHOHHOIO MK Bri6op u CHTYAIHMOHHBIX 3724
Howmep paznena Ha3Banue u conepxaHue pa3aesioB U TeM JEKIIMOHHbBIX 3aHATHH 000CHOBaHUE
Pasnen 1. OCHOBHEIE 1.1 BseneHume B TEOPHIO HHTEIJICKTYyalbHBIX  CHCTEM. Kjacca u 3ajia4
IOHSTHSL MHTEIUICKTYalbHbIX | VICKYCCTBEHHBIH — WHTENIEKT, — MHTEIUICKTyallbHas — CHCTEMa, MHTEIUIEKTYaJIbHBIX
1H(OPMALIHOHHBIX KOTHHUTOJIOT. l:IOHSITI/Ie, TEPMUHBI u OmpeeeHIs THGXHOHOFHW
TEXHOTOrMH HHTEIUICKTYQIbHOMH CHCTEMBI U TEXHOJIOTHH, OCHOBHBIC CBOACTBA. OCTPOCHHE
OCHOBHbIE HarpaBlieHUs HCCIENOBaHUI B OOJIACTU MCKYCCTBEHHOTO IIPOTHO3HBIX
UHTEIUIeKTa (MallIMHHOE OOyYeHHe, aHalu3 [aHHBIX, ECTECTBEHHO- MoJIeJeil 0 MeToxy
sI3bIKOBast 00paboTKa H JIp.). IHHCHHOR
1.2 Tunoseie 3amaum Uit ucnoiab3oBanus WUT. 3amaun perpeccuu.
KJaccu(uKaIuu, KJIacTepu3alii, perpeccuu 1 T.1. Kmacrepusamms u
1.3 IlpobnemHass 001acTb HCKYCCTBEHHOTO HHTEIUIEKTA. KI1acCHpuKaLus.
IIpencraBnenue 3HaHui. MaHumynupoBaHue 3HaHUSAMH. ba3bl Meroznst «nepeBbs
IaHHBIX U 0a3bl 3HAHUM. pELIEHUID.
Paspmen 2. Merogsl u 2.1 AnroputMmbl METPUYECKOH KJIACCU(UKALMM U OLCHHUBAHUS 2. HeiiponHsle cet 1 | IpYyMIIOBBIE 2 1 2
ANTrOPHTMBI MalIMHHOrO | CX0AcTBa 00bekToB. [loHATHE mpeleneHTa, BHIOOPKU (TECTOBOIA, TEXHOJIOTHH. NMUCKYCCHH,  PCLICHUC
0ByueHus obyuwatomeit). Metox k Ommxkaiimmx coceneil. baiiecoBckuit Pacrioznasarne CUTYallMOHHBIX 3a/1a4
kiaccudukaTop. MeTon KOPpeKTUPYIOUIMX MpupaiieHuii. Meroq 00BEKTOB.
oTaOHOB U Ap. CHIWKEHHS pPa3MEpHOCTH M  PAHKUPOBAHUS Hacrpoiika
nanHbIX. Kimactepmsamms maHHbIX MeronoMm K-means. Meron XapaKkTCPUCTUK U
JTUHEHHOU perpeccuu. o0yuenne
2.2 Metogpl «aepeBbs pemieHuit». IIpouecc KOHCTpyHpoBaHUs HEHPOHHBIX CeTeH.
JlepeBa PELICHUN: KPUTEpUHU PACIICIUICHUs, COKpallleHHE IepeBa Beero 4 2
win orceueHue BerBed. CpaBHHUTENBbHBIH 0030p aNrOpUTMOB
CART, C4.5, ID3 u np. 4.4. JlabopaTopHbIe 3aHATHS
2.3 HckyccTBeHHbIE HEHPOHHBIE CETH M TEXHOJIOTHH. Mozensb Tembl 1a60paTOPHBIX 3aHATHH U UX TPYAOEMKOCTb IPHBEIEHBI B TAOIHLE 6.
HCKYCCTBEHHOro  Heiipona. IloporoBble  ¢yHkimu.  Mogemu
HEMPOHHBIX CETCH. Ta6nuua 6 — JIaGopaTopHbIE 3aHATHS U UX TPYI0EMKOCTh
24 Merpukn B 3agadax MalIMHHOTO o0OydeHus. OmmOku A3 X No
KIaccHpuUKayy (MaTpuIa ommoOok). MeTpuk accuracy, precision, No Tpy/I0eMKOCTb, | IpaKTHUECKO | pasnena
recall, F-mepa u ap. i HaumMeHnoBaHue 1a00paTOpHBIX paboT (uac) noroToBKy, | e
Pazgen 3. OcoGeHnHocTH 3.1 Pazpaborka MMC. JKusnennsiil nuki. Oramsl pa3paboTKH, (3ac) JIAHBI
HHKEHEPHH (dopmanuzanus, peanu3anys, TECTHPOBaHHUE, OIIBITHAS Cemectp 9
HHTCJUICKTY AJIbHBIX SKCILTyaTaLHa. . 1 | U3yuyenue uHCTpyMEHTapusi MOJCIUPOBAHUS 2 2 4
WH{)OPMATIHOHHEIX CHCTEM 3.2 Meronsl HWHXEHEPUH 3HAHUA. YYaCTHHKH Ipolecca T
pa3pabOTKH: DKCIEPThI, MHXKEHEepPbl 10 3HAHMSAM, KOHEUHbIE




2 | JIuneiinas perpeccust | 2 | 2 | 2

Cemectp 10

1 | depeBbs pemeHuit 2 2

[\S)
[3S)

Heiiponnsle cetu

Bcero 8 4

4.5. KypcoBoe npoekTipoBaHKe/ BBINOTHEHHE KypCOBO pabOThI
V4eOHBIM [IAHOM HE HPEIYCMOTPEHO

4.6. CamocrosrtenbHas paboTa 00ydaromuxcs
Buzbl caMocTosTENIbHOM paOOTHI M €€ TPYIOEMKOCTh IPUBE/CHBI B TA0IHLIE 7.

Tabnuua 7 — Buasl caMoCTOsITeNbHON paboThl U €€ TPYAOEMKOCTh

Urops  Anekcanaposuy, HyrymanoBa
Amus bBarpmatoBHa, IlmatoHoB Alekceit
Brnagumuposuu ; beccmeprtHeit 1. A.,
HyrymanoBa A. b., IlmatonoB A. B. -
Mocksa : MznparensctBo lOpaiit, 2019. -
243. - (IlpodeccronanpHoe 00pa3oBaHue).
- Internet access. - 978-5-534-07818-3. -
URL: https://www.urait.ru/bcode/442315.
- OBC HOpaiit

https://www.urait.ru/bcode/437023 | I"'acanoB Dibsip DiabaapoBud.
HuremiexktyanbHble cucteMbl. Teopus
XpaHEeHUsI ¥ OKCKa HHPOPMALIUH
VYuebuuk / ['acanoB Dnbsip Dnpaaposuy,
Kynpssues Banepuit bopucosud ;
T'acanos 2. 3., Kyzapssues B. b. - 2-e u3za.,
uchp. u 1o1. - Mocksa : znatenscTBo
IOpaiir, 2019. - 271. - (bakanasp u
Mmaructp. AkageMuyeckuii kypc). - Internet
access. - 978-5-534-08684-3. - URL:
https://www.urait.ru/bcode/437023. - 95C

Bun camocrosiTenbHOM paboThI Bzzzo’ Cemectp 9, uac Cewmectp 10, gac

1 2 3 4
M3ydeHue TeopeTHIecKoro MaTepuaia 30 20 10
quctinabl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduyeckue 3aganus (PI'3)
Bsinonaenue pedepara (P)
IToaroroBka K TeKylLeMy KOHTPOIIIO
ycreBaemoctH (TKVY) 20 10 10
Jomanisee 3aganue (/13)
KontponeHbie pabotsl 3aounnkoB (KP3) 45 24 21
IToaroroBka K MPOMEXyTOUHOM 20 10 10
atrecranuu (I1A)

Bcero: 115 64 51

IOpaiit
http://new.znanium.com/go.php?id | IlsracBa Anna BiagumupoBHa.
=1032131 WnTennekTyanbHbIE CHCTEMBI U

TexHoJioruu: YueoHoe nocodue; BO -
Bakanaspuart / [IatacBa AHHa
Bnamumuposna, Paesuy Keenns
BnagucnaBoBHa. - KpacHosipck :
Cubupckuii heepanbHblil yHUBEPCHUTET,
2018. - 144 c. - 9785763838732. - URL:
http://new.znanium.com/go.php?id=10321
31. - OBC Znanium

5. IlepeueHpb yueOHO-METOLUUECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITENIEHON paboThl 00yUarOIMXCS IO TUCHHUILIHHE (MOIYJIIO)
Y4eOHO-MeToJuYeCKUe MaTepHalbl Ui CaMOCTOSTEIBHONW PabOThl OOyYaIOMIMXCS YKa3aHbl B
ma. 7-11.

6. TlepedeHb MMeYaTHBIX U NEKTPOHHBIX YYCOHBIX W3IaHHUN
[NepeueHb MeYaTHBIX U NIEKTPOHHBIX YUSOHBIX H3aHUH MPUBEICH B Tadnuue 8.
Ta6nuua 8— [lepeyeHb MevaTHBIX U 3JCKTPOHHBIX YUEOHBIX M3IaHUI

https://www.urait.ru/bcode/445852 | CrankeBuu JleB AnexcanapoBuu.
HHreuiekTyanbHble CHCTEMBI U
TEXHOJIOTUH: YUeOHHK U npakTukyMm Jlis
CIIO ; CrankeBuu JI. A. - Mocksa :
Wznarensctso Opaiit, 2019. - 397. -
(ITpodeccronanbpHOE 0Opa3oBaHue). -
Internet access. - 978-5-534-11659-5. -
URL: https://www.urait.ru/bcode/445852.
- OBC KOpaiit

7. IlepedeHb 3/IEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
MH(POPMAIMOHHO-TEIEKOMMYHHUKALMOHHOW ceTH «VHTepHeT»

Iepeuens IJIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(OPMAIMOHHO-
TEIEKOMMYHHKAIMOHHOH ceTn «VIHTepHeT», HEoOXOIMMBIX s OCBOCHHUS UCLUILIMHBI
npuBe/icH B Tabnuie 9.

8. Tabmmma 9 — IlepedeHb IIEKTPOHHBIX 00PA30BATEIBHBIX PECYpCOB MH(OpMAIMOHHO-

TEJIEKOMMYHHKAaIMOHHOH cetu «/HTepHET»

Komuyecrso
3K3EMIULIPOB
U ﬁ“ﬁg e bubnmorpaduueckas cchlika i 6?1?;2;2%6
EKTPOHHBIX
9K3EMILISIPOB)
Beccmeprhbiit  Urops  AnekcaHapoBud.
https://www.urait.ru/bcode/442315 | IHTeIIEKTyaIbHBIC CUCTEMBI : YUEOHUK U
npaktukyM Jnst CIIO / BeccmepTHbIi

URL agpec Haumenosanue

http://www.kdnuggets.com/ Data-mining. Me>xyHapoaHbII IPO(ecCHOHANBHBIH CaiiT,
HOCBSILIEHHBINA MPOOIeMaTHKE HHTEIIEKTYaIbHOTO aHAIN3a
JIAHHBIX.




http://www.machinelearning.ru | MachineLearning.ru. [IpodeccronanbHblit nHPpOpPMALTHOHHO-
AQHATMTHYECKUH pecypc, HOCBSIICHHBIH MAIIHHHOMY
00y4eHHI0, PACIIO3HABAHHUIO 00PA30B M UHTEIUICKTYaIbHOMY
aHanu3y gaHHbiX. URL: http://www.machinelearning.ru

http://colab.research.google.com | Jlabopatopust Google 1o u3y4eHn0 METO0B MAILIHHHOTO
o0y4eHus

9.
10. [epeuenp MHGOPMALIOHHBIX TEXHOJIOTHIA
10.1. Tlepeuenp nmporpaMMHOro oOeCIeUeHH s, HCIONb3YeMOTro MPU
OCYIIECTBICHUN 00pa30BaTeILHOTO IpoLecca 10 AUCIUILUINHE.
[epeueHp KCIOIB3YEMOTO IPOrPAMMHOT0 oOecreueHus npescrasieH B Tadnuie 10.

Ta6nuua 10— [epeuens nporpaMMHOro obecrieueHus

12.2. B KkayecTBe KpHUTEPHUEB OLCHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIICTCHIINH O00YyYalOIMMHCS IIPUMEHsCTCS 5-0aluIbHas MIKala OLEHKH C(HOPMHPOBAHHOCTU
KOMIIETeHIIM, KOTopas npuBezieHa B Tabnuie 14. B TeueHne cemecTpa MOXET HCIIOIb30BaThCS
100-6amnpHast  mKala  MORYIBHO-DEHTHHTOBOM  CHCTEMBl ~ YHHBEpPCHTETa,  IpaBHIIA
UCIOJIb30BaHNUS KOTOPOii, YCTAHOBICHBI COOTBETCTBYIONIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu oreHKH ypoBHs c()OPMUPOBAHHOCTH KOMIICTEHITHI

Ne i/ HaumenoBanue

1 Hurepnperatop PYTHON.
BaseGroupLabs. Texnonoruun ananusa ganssix. URL: http://www.basegroup.ru/ .
MuctpymeHT nHTeiuiektyansHoro aHainusa gaHHeix DEDUCTOR. YueOHast uieH3us

10.2. Ilepeuens HH(OPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONb3YEMbIX npu
OCYIIECTBICHUH 00pa30BaTeIbHOTO MpPOLecca Mo JUCHHUIUINHE

Iepeuenb HUcCHONb3yeMbIX HH(GOPMALMOHHO-CIPABOYHBIX CHCTEM IPEJICTaBICH B
Tabmure 11.

Tabmuna 11— IlepeyeHp HHPOPMALMOHHO-CIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

11.  MarepuanbHo-TexHHYECKas Oa3a
CocraB  MaTepualbHO-TEXHHYECKOH  0a3bl, HEOOXOMUMOH Il  OCYIIECTBICHHS
00pa3oBaTeNpHOTO Tpoliecca 0 AUCHUILUINHE, TPEACTaBICH B Tabnuiel2.

Ta6nuua 12 — CoctaB MaTepuaibHO-TEXHUYECKON Oa3bl

Ne HaumenoBanue coctaBHON yacTu Howmep ayautopuu
n/n MaTepUaIbHO-TEXHUYECKOH 0a3bl (TIpu HEOOXOAUMOCTN)

MynbTUMeniHAs TEKIIHOHHAS ay JUTOPUS

2 | KomnbroTepHslii kitacc

12. OueHoYHBIE CpeCTBa IS IIPOBEICHHUS IIPOMEKYTOUHOH aTTECTALH
12.1. CocTaB OLIEHOYHBIX CPEACTBIJIS IPOBEICHUS MPOMEXYTOUHOH aTTecTanuu
00ydJaromuxcs 1Mo AUCHUIUIMHE NpUBE/IeH B Taduie 13.

Ta6nuua 13 — CocraB OLIEHOYHBIX CPEJICTB JIJIsl IPOBEACHHSI IPOMEKYTOYHOM aTTeCTalluu

OreHKa KOMITETEHIIMU X .
S GauTbHas LKA apaKTeprCTHKa CHOPMUPOBAHHBIX KOMIIETEHIIMI
— oOyvarouMiicsi TayOOKO M BCECTOPOHHE YCBOWIJI MPOrPaMMHBIM
Marepuai,
— YBEpPEHHO, JIOTUYHO, TIOCIIEJOBATEIbHO U IPAMOTHO €T0 U3JIaracr;
COTIIHOY — ONMHUPAsCh HA 3HAHUS OCHOBHOW M OMOJHHTEIHHOU JIATEPATYPEL,
GAITCHOY TECHO MPUBSI3bIBACT YCBOCHHbBIC HAayYHBIC MOJOXKEHHS C MPAKTHYECKOM
JIeSTENbHOCTHIO HAlPaBJICHHUS;
— yMeJio 000CHOBBIBACT U apryMEHTHPYET BbIIBUIaeMbIC UM H/ICH;
— JIeJIaeT BBIBOJIBI M O0OOIIICHMS;
— cBOOOJIHO BJIAJICET CUCTEMOM CIICIHATM3UPOBAHHBIX TIOHSTHIA.
— oOyuaronuiicss TBEpO YCBOKJI IIPOrPaMMHbIH MaTepHall, [paMOTHO U
[0 CyHIECTBY U3JaraeT ero, ONHPasCh Ha 3HAHHS OCHOBHOM
JIUTEPATYPBI;
«xopomo — HE JIONYCKAeT CYIIECTBEHHBIX HETOUHOCTEHH; 3
— yBS3BIBACT YCBOCHHBIC 3HAHUS C TNPAKTHYECKOH JESATEIbHOCTHIO
«3aYTEHO»
HAIPaBIICHHS;
— apryMeHTHPYET Hay4YHbIC ITOJIOKCHHS;
— JIeJIaeT BBIBOJIBI U O0OOIIICHS;
— BIIaJIeeT CUCTEMOH CIIeMaIM3UPOBAHHBIX OHATHIH.
— 00y4aroLIMiCsl YCBOMIJI TOJILKO OCHOBHOI HMPOrpaMMHBIH MaTtepHa,
[0 CYLIECTBY H3JIaraeT ero, OMHMPasch Ha 3HAHHS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIyCKaeT HeCYIECTBEHHBIC OIMOKN 1 HETOYHOCTH;
«yOBIICTBOPUTEIIEHO .
GAUTOHOY — HCTIBITBIBACT 3aTPyJHEHHS B IPAKTHYCCKOM NPUMEHEHHH 3HAHHI
HarpaBJICHHS;
— c1abo apryMeHTHPYeT Hay4HbIC TOJI0KCHUS;
— 3aTpyAHseTCs B OPMYIMPOBAHUH BBIBOJIOB U 0000IICHNIH;
— YaCTHYHO BJIAJICET CUCTEMOM CIICIHATU3MPOBAHHBIX MTOHSTHH.
— ofOyuaromuiics He YCBOWJ 3HAYMTEIbHOH YacTH IMPOrpaMMHOTO
Marepuaia;
— JIONIyCKaeT  CyHIECTBCHHbIE  OLUIMOKM M HETOYHOCTH  IIpH
«HEYIOBJIETBOPUTEIILHO» ;
HE 3AUTCHOY paccMOTpeHUH Mpo0IeM B KOHKPETHOM HalpaBJCHUM; 3
— MCHBITBIBACT TPY/JHOCTH B PAKTUYECKOM NPUMEHEHUH 3HAHUIA;
— HE MOXKET apryMEHTHPOBATh HayYHBIC MTOJIOKEHHS;
— He GOPMYJIHPYET BBIBOJOB M 0000IICHHUH.

By npomMexyTouHOH aTTecTaluu [IepeyeHb OLIGHOUHBIX CPEJICTB

12.3. TunoBble KOHTPOJIbHBIC 33aHUS HJIM UHbIE MaTepPHAJIbL.
Bormpocs! (3anaun) aj1st 3K3aMeHa IpeCTaBlIeHbl B Tabuuue 15.

Tabmuma 15 — Bonpocs! (3a1aun) aist 5K3aMeHa

DK3aMeH CHHCcoK BOIIPOCOB K DK3aMEHY;
TecTsbl.

3auer Crmcok BOIPOCOB K 3a4eTy;
TecTsr;

Ne /mm Ilepedens Bonpocos (3amau) AJsl 3K3aMeHa Kon
UHJHKaTOpa
1 INonsarne, TepMHUHBI M ONpEAENEHUs] MHTEIIeKTyanbHoi cucremsl u | OIIK-2.B.1
) TEXHOJIOTUU IK-10.3.1
2. HanpasneHus ucciae10BaHUN HCKYCCTBEHHOIO UHTEILIEKTa YK-2.3.1




5. | Popmyna pacuéra METpUKU <Ha3BaHUE™> [IK-10.B.1
6. | OmpezeneHue KiacTepu3al, Kiaccu(pukalym, perpeccun [K-10.3.1
7. | Uro Takoe OyCTHUHT, OETTHHT OIIK-2.3.1
8. | Teopema baiieca [IK-10.3.1
9. Buapl GyHKLMI aKTHBALMT T1IK-10.Y.1
10. | Tepmunonorus HanpasieHui M1 OIIK-2.B.1
11. | CocTaBHBIE YaCTH KCIIEPTHOH CHCTEMBI OIIK-2.Y.1
12. | ®yHKIMOHAI NAaKETOB MHTEIUICKTYaJIbHOTO AHAIN3a JJAHHBIX VK-2.B.1
13. | bubauoreka 1o pabore ¢ MalIMHHBIM 00yYEHHEM YK-2.V.1

IlepedeHb TeM KOHTPOJBHBIX PabOT MO JUCLUIUIMHE OOYyYaIOIMXCS 3a04HOH (HOpMBbI
00y4eHusl, Ipe/ICTaBIeHbI B Tabuuie 19.

Ta6smma 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne o/ [lepeueHb KOHTPOIBHEIX PAOOT

1 Onwucanne npeaMeTHOH 001acTy, IUTAHMPOBAHHUE SKCIIEPUMEHTOB (KJIACTEpU3alHus,
kjaccuuKarys, napaMmeTpu3anms)

YK-2.V.1
YK-2.B.1
MK-10.3.1
3. Meto1pl METpHUECKO#T KJaccH(UKaIHH. T1K-10.V.1
4. Anroputum Kk OrKailImx cocenei. TIK-10.V.1
5. CHIDKCHHUS pa3MEPHOCTH Y PAHXHPOBAHUS JAHHBIX. T1K-10.V.1
6. MertpukH B 3aja4aX MaIMHHOTO O0y4YeHUS T1K-10.Y.1
7. AnropuTMm Kiactepu3anmu k-cpeHux TIK-10.V.1
8. ANTOpUTMBI IepEeBbEB pEICHU I TIK-10.V.1
9. Kputepun pacuienyienus, cokpauieHue aepesa uiu orceuenue serseil | I1K-10.V.1
10. Mogenp nepuenTpoHa, pyHKIMH aKTHBALHH. T1K-10.V.1
11. Mopenu HeMpOHHBIX ceTei T1K-10.V.1
12. MeTo/1bI U3BJI€YEHHS 3HAHUI KOTHUTOJI0IOM VK-2.V.1
MNHcTpyMeHTabHBIE CcpeacTBa u SI3BIKH paspabotku | YK-2.B.1
13.
WMHTEJJICKTYaIbHBIX CUCTEM OIIK-2.V.1
OCOOCHHOCTH HWHXXCHEPUH HHTEIUICKTYalIbHbIX HHpopMannoHHbix | OITK-2.3.1
14.
CUCTEM IK-10.B.1
Bomnpocs! (3agaun) ms 3auera / nudd. 3adeTa npencTasiIeHsl B Tadmuie 16.
Ta6nuua 16 — Borpocs! (3aaun) asist 3a4era / nudd. 3auera
Kon
Ne /it Iepedens BonpocoB (3amau) aist 3auera / qud¢. 3auera ——
1. Omnpenenenne NpodIeMaTHKH HHTEIUICKTYaTbHBIX HHYOPMAIIMOHHBIX YK-2.V.3
TEXHOJIOTHIT (MHTEIUIEKT, HH(OPMALHs, KOMIIBIOTCPbI, 3HAHNS)
2. 3ajja4un KIacTepU3alyy, KIacCHUKAIIU, PETPECCHU VK-2.B.3
3. Krnaccudukanms sKCepTHBIX CHCTEM 110 Ha3HAYEHHIO U TipeaMeTHoi obmactu | OITK-2.3.1
4. Cocrasusie yactu OC. OIIK-2.V.1
5. Pexumsl pabotst OC. OIIK-2.B.1
6. MudopMarmoHHOE OnpeieNicHre 3HAHUS T1K-10.3.1
7. Mogenu npencTaBiaeHMs 3HaHUI TIK-10.V.1
8. MeToab! HHTEIEKTYaIbHOTO aHAIN3A JAHHBIX. T1K-10.B.1

Ilepeuenp TeM MAAs KypCOBOrO MPOCKTHPOBAHHS/BBIOIHEHHUS KypCOBOW paboThI
TIpecTaBiIeHbI B Tabume 17.
Tabnuia 17 — [lepeueHb TeM Jijisi KYPCOBOTO MPOSKTHPOBAHUS/BIIIOIHEHHS KYPCOBOI pabOThHI

No /i IIpuMepHbIii TepedeHb TeM ISl KypCOBOTO MPOSKTUPOBAHMUS/BBIIOTHEHHS
B KypCcOBOH paboThI

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

Bompocsl 11 TpOBeACHHS TMPOMEXKYTOUHOH aTTecTalMd B BHAE TECTHPOBaHHS
TpecTaBiIeHbl B Tabnune 18.

Ta6nuua 18 — [IpuMepHbIii epedeHb BOITPOCOB ISl TECTOB

o Kon
Ne n/m [IpumepHBIi IepedeHs BOIPOCOB ISl TECTOB
MHJHMKaTOpa

1. | MeTo/bI OCHOBAHEI Ha AITOPHTMAaX METPUUECKOI KIIacCU(UKAIINH IK-10.Y.1
Merozbl 00HAPYKEHUS 3aKOHOMEPHOCTEH, OCHOBAaHHBIE HA TIK-10.Y.1
JPEBOBUIHBIX AITOPUTMAX TTOUCKA

3. | dparMeHT MaTeMaTHYECKOI'O armapaTa, OTHOCSIUHACS K IK-10.Y.1
HCKYCCTBEHHBIM HEHPOHHBIM CETAM

4. | ®dparMenT 3anucku oTHOCHTCs K Metony K-Ommkaniux cocenei TIK-10.V.1

12.4. Meroguueckne  MaTepuaibl,  ONpPEACIAIOIIME  HPOLEAYpPHl  OLEHUBAHMS
MHUKaTOPOB, XapaKTEPU3YIONMX STambsl (OPMUPOBAHUS KOMIICTEHIHMI, COJIep)karcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax [YAII, pernmameHTHpYIOUMX TOPSAOK M MPOLERypy
IIPOBEJCHUS TEKYIIEro KOHTPOJIS yCIICBAEMOCTH M IIPOMEKYTOYHON aTTecTaluy 00YyJaroIuXcst
I'VAIL

13.  Meroauueckue yKa3zaHus Ui 00y4YaroIMXCsl 0 OCBOCHUIO TUCLUTLIHHBI

13.1. Meroguueckne yka3zaHHs s OOy4arOmMXCS IO OCBOCHHIO JIEKIIHOHHOTO
MarepHaa.

OCHOBHOE Ha3HAuYCHHE JICKIIMOHHOTO MaTepuajla — JIOTMYECKH CTPOIHOE, CHCTEMHOE,
riryOoKoe W SICHOE M3JIOKEeHHe ydeOHoro marepuana. HasHaueHne cOBpeMEHHOH JIeKIMU B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(OPMALHUIO 1O TEME, a B OCBOCHHHU
(yHDaMeHTaNBHBIX TPOOJEM JUCHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIINX
JIOCTIDKCHUH HaydHOH MbIciH. B ydeOHOM mpomecce JeKIUs BBIIONHSAET METOMOJIOTHYECKYIO,
OpraHu3alHOHHYI0 U HHOOPMALMOHHYIO (GyHKIMH. JIeKIus packpblBaeT MOHATUHHBIA arnmapat
KOHKpPETHOH 007acTH 3HaHUs, €€ IpOoOJEeMBI, JaeT LEJbHOE HPEACTAaBICHHE O AWUCHUILIMHE,
MOKa3bIBAET B3aUMOCBS3b C JPYTUMHU JTUCLMILTMHAMHU.

[InanupyemMble pe3yibTaThl IPU OCBOCHUH 00YYAIOIMMKCS JSKIMOHHOIO MaTepHana;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIpeeIeTcs IeJIeBOH YCTAaHOBKOH K KaXK10H KOHKPETHOH TeMe;

— MOJyYCHHE OIbITa TBOPUECKOM PabOTHl COBMECTHO C MPEIOAABATENEM;

— pasBuTHEe NPO(ECCHOHATBHO-ICIOBBIX  KAa4eCTB, JIIOOBHM K TpEeIMETy |
CaMOCTOSATEIIBHOTO TBOPYECKOTO MBIIUICHHUS.

— TOsBJICHHE HEOOXOJMMOT0 HHTEpeca, HE0OXO0MUMOTO IJIs CAaMOCTOATEIIBHON PaboTEHI;

— TOJNydYeHHE 3HAHUH O COBPEMEHHOM YPOBHE DPAa3BUTHA HAyKH M TEXHHKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJmKaiiine roap;

— HAYYUTHCS METOAMYECKH 00OpabaThiBaTh MaTepHan (BBIACNIATH IVIABHBIE MBICIH H
IIOJIOKEHHS, TPUXOAUTh K KOHKPETHBIM BBIBOAM, TIIOBTOPSATH HMX B  Pa3IM4HBIX
(opmynupoBkax);

— IIOJyYeHHE TOYHOTO MOHUMAaHHs BCEX HEOOXOJUMbIX TEPMUHOB U MOHSATHIA.

JlekunOHHBIIT Marepuam MOXET CONPOBOXKIATHCS JEMOHCTpAalMed CIaigoB U
HCIIOJIB30BAaHMEM Pa3aTOYHOrO MaTepuaja IIpH TIPOBEICHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHUS OTIEIbHBIX TEMATHK 110 AUCLMIUIHHE.

CTpyKTypa npeocTaBIeHns JICKIIMOHHOTO MaTepHania:




—  H3JI0KEHHE TEOPETHYCCKHX BOIPOCOB, CBA3aHHBIX C pACCMaTPUBAEMOM TEMOIA;
—  000011IeHIe H3II0)KEHHOT0 MaTepuara;
—  OTBETHI HA BO3HHUKAIOIIKE BOMPOCHI 110 TEME JICKIHH.

13.2. Meroauueckne yka3aHUs Uil OOy4arOIIMXCS 110 BBINOJHEHHIO J1a00paTOPHBIX
pabor

B xonme BbIMONHEHUs JTa0OpPaTOPHBIX pabOT OOyYaIONIMIACS [OJDKEH YyrIIyOUTh |
3aKpeIHTh 3HAHUS, NMPAKTUYECKUE HABBIKW, OBJAJCTh COBPEMEHHOW METOAMKON M TEXHHKOM
9KCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(MHUKALMOHHOHW XapaKTEepUCTUKOIN oOydaromierocs.
BeimonHenne 1abopaTopHBIX pabOT COCTOMT M3 JKCIIEPHMEHTATIbHO-IPAKTHYECKON, pacueTHO-
AQHAIMTUYECKON YacTeil ¥ KOHTPOJIbHBIX MEPOIIPHUSITHH.

BeinonHeHne 1a00paTOpHbIX PabOT 00y4arOLIMMCS SIBISETCS HEOTHEMJIEMOW YacThIO
M3Y4YCHHs [MCLUMIUIMHBIL, OIpeNesieMOi yd4eOHbIM IUIAHOM, W OTHOCHTCSI K CpEICTBaM,
00€eCIeunBAIOIIHMM PEIICHUE CISAYIONMX OCHOBHBIX 3a1a4 00yYaromerocs:

— TNpuOOpEeTeHHE HAaBBIKOB HCCICAOBAaHHS IIPOLECCOB, SBICHUH H  OOBEKTOB,
U3Y4aeMbIX B paMKax JJAHHOM AMCLUIUINHBL;

— 3aKpeIUICHHE, PAa3BUTHE M JIETAIM3ALMS TEOPETHUYECKMX 3HAHWMH, MOJIYYSHHBIX Ha
JICKLHSX;

— TOJyYeHHE HOBOH HH(OPMAIIMH [0 H3y4aeMOH JUCIUILIHHE;

— mpuoOpeTeHHe  HaBBIKOB  CaMOCTOSTENbHOH  paboThl € J1a0OpaTOPHBIM
o0opyioBaHHEM U IPHOOpaMHU.

3ajganue U TpeOOBAHUS K NPOBEICHHUIO J1a00PAaTOPHbBIX padoT
3ananue Ha 1a0OPaTOpPHYO PabOTy GOPMUPYETCSt MHAUBUIYAIBHO JUTs K&XKIOTO CTYACHTA.

B ocHoBe mpoBenecHUs J1abOpaTOpHBIX ~ pabOT  MOJIO)KEHA  KOHIEMIHsS  Pa3BUTHS
CaMOCTOSITEIIBHOCTH, TBOPUECTBA, KPEATUBHOCTH, OTBETCTBEHHOCTH 32 IOJIyYEHHBIC PE3yIbTaThl
u peurennsi. Kaxngas naboparopHas paboTa NpPEACTABISIETCS K 3alllUTe Kak peabHas
WHIMBHUIYAIbHO BBINONHEHHAs 3anava(u). [IpuHMMaercst M OLEeHMBAETCs NPEIo/aBaTeieM B
MepByI0 O4YepeAb C TMO3WIUH MparMaTuky, IPAKTHKA TNPUMEHEHHs U [EepPCOHAIBHOM
OTBETCTBEHHOCTH 32 MPOJICIIAHHY0 PabOTy U MPEICTABICHHBIC PE3YJIbTaThI.

O06s13aTenbHBIMU MEPOTIPUATHSIMHE SIBJISIOTCS: YCTAHOBKA YKa3aHHOTO IIPOrPAMMHOTO
obecrieueHns, 3HAKOMCTBO CO CIIPABOYHBIMH M METOJMUECKUMH MaTepuanamu. JlabopaTopHas
paboTa BBIMOJIHSACTCS Ha KOMIBIOTEPAX B ayAUTOPHUSX Kadeaphl WK Ha TMYHOM 000py10BaHUN
(HOYTOYKH, KOMIBIOTEPBI, IUNIAHILETHI U T.J1.).

Crpykrypa u hopMma oTdera 0 1ab6opaTopHOit pabore

OTuer 0 BBINOJHEHHUH J1A00pPaTOPHOW pabOThI HOJKEH BKIIFOYATh CIICAYIOIIUE MO3UIMU:
IIOCTAaHOBKY 3aJlaudl, ONMCAHWE MCCIEeIyeMOIl HpeAMETHOH 00JacTH, IOIIaroBOE OIMCaHHE
TEXHOJIOTUH BBIMIOJHEHUS] C HEOOXOAMMBIMH KOMMEHTapUsMH K Pa3pabOTaHHBIM OOBEKTaM
KOH(UTypanuu, pe3yabTaTbl U BHIBOABL.

TpeboBanusg K 0o(hOPMIEHUIO OTYETA O JIabOpaTOpHOM paboTe

Copepxxanrie U odopmieHHe padOThl CJIEAyeT BBIOJIHATH B COOTBETCTBUH C
tpeboBanusimu  ['OCTo. [leiictByromas cuctema cranaaproB ['YAIl Haxogsrcs Ha
https://guap.ru/standart/doc; https://guap.ru/standart/norm_doc

13.3. Meroanyeckue yka3aHus Ul 00YYarOIMXCS MO MPOXOXKICHUIO CaMOCTOSTEILHON
paboTsl

B Xo/ie BBINOIHEHUSI CAMOCTOSITEIBHON PabOThI, 00yYarOUIMICS BBIMIOJHIET PaboOTy IO
3aaHHI0 M MPU METOJMYECKOM PYKOBOJACTBE IpenojaBateis, HO 0e3 ero HemocpeiCTBEHHOTO
y4acTHsl.

Jlns oOyuaromuxcst mo 3a04Hoi (hopMe 00yUeHHs, CAMOCTOSsITENbHAst paboTa BKIIOYACT B
ce0st KOHTPOJIbHYIO paboTy.

B mporecce BBIMOIHEHUS] CAMOCTOSTENBLHON PadoThl, y oOydatouierocs popMUpyeTcs
1enecoo0pasHoe IIaHUPOBAaHHE Pab0oYero BpEeMEHH, KOTOPOE MO3BOJSIET MM Pa3BUBATh YMEHHS
U HaBBIKM B YCBOCHHM M CHCTEMATH3aLMU MPHUOOPETAEMBIX 3HAHUH, 00ECIeYMBACT BBICOKHUIA
YPOBCHb YCIIEBAEMOCTH B MNEPUOA OOYUYCHHsS, IIOMOTaeT IIOIYy4YUTb HABBIKM MOBBIICHHS
po(hecCHOHABHOTO YPOBHSL.

MeToanMueCKUMH ~ MaTepuajaMH,  HAIpaBISIONMMH  CaMOCTOSTENbHYI0  padoTy
00y4aroUIuXCs, SBISIOTCS:

—  y4eOHO-METOAMYECKUiT MaTepral Mo AUCLHIUINHE;

—  METOJMYECKHE YKa3aHMS [0 BBIMOIHEHHIO KOHTPOJIBHBIX paboT.

13.4. Meroauueckue yKa3aHus s OOYYArOIIMXCS MO0 MPOXOXICHUIO TEKYILEro
KOHTPOJISL yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IIpelycMaTpUBaeT KOHTPOJIb KauecTBa 3HAHUU
0o0yJaromuxcsi, OCyIIECTBISEMOr0 B TEUEHNUE CEMECTpa C IIEIbI0 OICHMBAHUS XOJa OCBOCHUS
JUCIIUTIIMHBL.

TexyIuii KOHTPOJIb OCYILECTBISIETCS B BU/E IPOBEICHUS 3aLUThI Ja00PaTOPHBIX padoT
M TEMaTH4YECKOTO OIpoca IO IIPEICTABICHHBIM MaTe€pHallaM M pe3yjbTaTaM HpPaKTHKU.
JlaGoparopHras paboTa oLieHHBaeTCs 3a4ET/HEe3a4ET.

Cucrema OLEHOK IIPU MPOBEACHNUH TEKYIIEro KOHTPOJIS OCYIIECTBISIETCS] B COOTBETCTBUU
¢ tpeboBanmsimu [lonoxkenmit «O TekymeM KOHTpOJIE YCHEBAEMOCTH U IPOMEXYTOUHOMH
aTTecTaluu cTyeHToB 1 acnupanToB 'Y ATl, oOyuaronuxcs no o0pa3oBaTesibHBIM IPOrpaMMam
BhICIIEro 00pa3zoBaHUs» M «O MOIYJIBHO-PEHTHHIOBOH CHCTEME OLICHKHM KadecTBa ydeOHOM
paborts crynenToB B ['YAIDy».

13.5. Meroanueckue yka3aHus Uisi OOy4alOIMXCs [0 MPOXOKICHHIO MPOMEIKYTOYHON
aTTeCTalHN.

IIpomexyrouynas  arrecrauust  OOydalOIIMXCS  NPEAYyCMAaTPUBAECT  OLIEHWBAHHE
MPOMEXYTOYHBIX ¥ OKOHYATENBHBIX PE3yJIbTaTOB 00y4YeHHs 1O JucuuiuinHe. OHa BKIIOYACT B
cebsi: 3k3aMeH — (hopMa OLEHKM 3HAHHUM, MONYyYCHHBIX OOYYAIOIIMMCS B MPOLIECCe H3YUYCHUS
BCEH JUCLUIUIMHBI WM €€ YaCTH, HABBIKOB CaMOCTOSTENbHON paboThl, CIIOCOOHOCTH MPUMEHSTH
WX Ul pelIeHHs NPAKTHYECKHX 3a1ad. OJK3aMeH, KaKk [pPaBWIO, HPOBOAUTCS B HEPUOL
9K3aMEHALIMOHHONW CECCHM M 3aBEpLIAeTCsl aTTECTALMOHHOM OLEHKOH «OTIMYHO», «XOPOLIO»,
«yIIOBJICTBOPUTENBHOY, «HEYJOBICTBOPUTEILHOY.

Cucrema OLIGHOK NpPU INPOBEIACHHU MPOMEKYTOUHOH aTTeCTallMd OCYILECTBISCTCS B
COOTBETCTBUHM ¢ TpeboBaHusMH [lonokeHuin «O TeKyleM KOHTPOJE YCHEBAEMOCTH U
MPOMEXYTOYHOH arTectauuu cTyneHToB ['YAII, oOydaromuxcs MO HPOrpamMMbl BBICLIETO
obpazoBanusiy U «O MOAYIBHO-PEUTHHIOBOI CHCTEME OLICHKH KadecTBa yueOHOH paboThI
cryneHToB B ['VAII».



Jluct BHECEeHMs! H3MEHEHHUH B pabOvyr0 POrpaMMy JTHCILMILUTHHBI
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M3MEHEHUH 1
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ConeprkaHue U3MEHEHHH U JIOTIOIHEHU

Jlata u Ne
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