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Aunnorarnus

Hucuurumaa «OCHOBBI MCKYCCTBEHHOTO HWHTEIUIEKTa» BXOJUT B 00pa3oBaTEIbHYIO
IIpOrpamMMy BBICILIEr0 00pa3oBaHMs — MpOTpaMMy OakajlaBpuaTa Mo HAIpPABICHUIO MOJITOTOBKH/
cneuunanbHoctd  09.03.03  «llpuknagHas wuHpopMmaTuka» HanpaBieHHocTH «[Ipuxmamgnas
nHpopMaTHKa B MHPOPMALMOHHOU cdepey. uciumimna peanusyercs kapenpoit «Ned 1.

JucuuiuiviHa HaneneHa Ha GOpMUpPOBAHHE Y BBITYCKHUKA CIETYIOUTNX KOMITETECHITUN |

YK-1 «CriocobGeH ocymecTBIATh MOUCK, KPUTUUECKUH aHAINW3 U CHHTE3 WH(OpMAIIHH,
MPUMEHSTh CUCTEMHBIH MOJIXO/1 JJISl PEHICHHUS TIOCTABIICHHBIX 3a71auy

VYK-2 «CrocobeH ompenensTh Kpyr 3aJad B pamMKax IMOCTABJICHHOUW IEU W BBHIOMPATH
ONTUMAJIbHBIE CHOCOOBI MX PEHICHHUs, UCXO U3 ACHCTBYIOUIMX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTPAHUYEHUID)

[IK-2 «CnocobHocTh pa3pabaTeiBaTh W aJanTHPOBATh MPUKIAJHOE MPOTrpaMMHOE
obecnieueHue»

[IK-12 «crmocoOGHOCTh MPUMEHSITh CHUCTEMHBIM MOJIXOJ M MaTeMaTUYeCKUE METOHbI B
(bopManM3anuy pemeHus MPUKIATHBIX 33121

Conepxanue TUCHUIUTMHBI OXBAaTHIBAET KPYI BOIIPOCOB, CBS3aHHBIX C HW3YyYEHHEM
METOJIOB MAIIMHHOTO OOYYEHHUs ¥ X MPUMEHEHUS B 3a/[auaxX aHaJIN3a JaHHBIX

[IperoraBanue MUCHMIUIMHBI TIPEIyCMaTpUBaeT clieayromue (OpMBbI  OpraHH3aluu
y4eOHOTO MmpoIiecca: JeKIUU, J1abopaTopHbIe padOThI, CAMOCTOSATEIbHAS paboTa 00yJaroIIerocs.

[IporpaMmoii TUCHMITIMHBI TMPEIXyCMOTPEHBI CIETYIONINEe BHIBI KOHTPOJS: TEKYIIHHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTecTanus B popme IK3aMeHa.

OO6mrast TpyJ0€MKOCTh OCBOCHHS JUCITUIUIMHBI COCTaBJISIET 4 3a4€THBIX eauHuIbI, 144
Jaca.

S3bIK 00OyUYeHUS O JUCHMIUINHE KPYCCKUN »



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE

1.1. llenu npenopaBaHusl JUCLMILIMHBI 3aKJIIOYAIOTCS B OCBOEGHUM KOMIIETEHIM 10
MIPUMEHEHHUIO METO/IOB MAIIMHHOTO 00Y4YeHUS ISl M3BJICUCHHUS 3HAHUH U3 TaHHBIX.

1.2. ucuumimHa BXOAMT B  COCTaB  4acTH, (QOPMHPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHHUN, 00pa30BaTEILHOM MPOTpaMMBbI BBICIIET0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepedeHb MmIaHUPYEMBIX PE3YIBTATOB OOYUECHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3ynbTatamu ocBoeHus OI1 BO.

B pesynpraTe u3yueHUs AUCUUILIMHBI OOy4arOUIUICS JOJKEH 00MaaaTh CIEAYIOUIUMU
KOMIETESHIMAMH WM UX 9acTAMU. KOMIETeHIIMN 1 MHIUKATOPBI UX JOCTHKEHUS MPUBEICHBI B
tabmume 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIIMNA U MHIMKATOPOB UX JOCTHKEHHSI

Kareropus (rpymma) Koz u Kon v HanMeHoBaHMe MHIUKATOPA JOCTHKEHUS
HauMEHOBaHHE
KOMIICTCHITUN KOMIICTCHITUH
KOMIICTCHITUH
VK-1 Cmocoben
OCYIIECTBIIATh
Y . | YK-1.3.1 3HaTh MeTOAMKHN TIOUCKA, cOopa U
TTOUCK, KPUTHUYECKHI
00paboTku nH(GOpPMaIUH, B TOM YHUCIE C
aHaJIM3 U CUHTE3 .
WCITOJI30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHMA
YHuBepcanbHbIe nHpOpMaInH,
VK-1.V¥.1 ymeTs NpuMeHATh METOIUKH ITOMCKA,
KOMIIETEHIIUN MIPUMEHSATH
. cbopa 1 06paboTku HGOPMALTUU
CHCTEMHBIH ITOJIXO0/
VK-1.B.2 BnaneTs HaBBIKAMHA CUCTEMHOTO
JUTS peIIeHUS
MOIX0a JIJIsl PEIICHHS TIOCTABJICHHBIX 3a1a4
MOCTaBJICHHBIX
3a1a4
VK-2 Cnocoben
OIpPENENATh K
el pyr VYK-2.3.3 3HaTh BO3MO>KHOCTH U OTPAHUYECHUS
3ajlat B pamMKax MIpUMEHEHUsI IU(PPOBBIX HHCTPYMEHTOB IS
HOCTAaBJIEHHOM IIEJIH p P pyM
pelieHus MOCTaBICHHBIX 3a/1a4
Y BBIOMPATH
VK-2.V.1 ymers npoBOAUTH aHAIU3
ONTHUMAJIbHEIC o
YHuBepcanbHbIS COCOBLL HX MOCTaBJICHHOM 11eJi U (GOPMYITMPOBATh 3a1a4H,
KOMIIETEHI[UH KOTOPBIC HEOOXOIUMO PEIIUTh JIJIs €€
pelieHus1, UCXO s U3
EHCTBYIOLIHX JIOCTHIKECHUS
yIo VK-2.B.3 Bnageth HaBBIKAMHU HCIIOJIb30BaHUA
MIPaBOBBIX HOPM, .
U (PPOBBIX CPEACTB AJIS PEIICHUS TOCTABICHHOM
HMEIOIIUXCS
3a7a4u
pecypcoB u
OrpaHUYCHUN
I1K-2 CriocoOHOCTE
pa3pabarbIBaTh U [1K-2.B.1 BnageTh HaBbIKaMU PaOOTHI C
[IpodeccnonanpHbIC | aaNTHPOBATH UHCTPYMEHTAILHBIMH CPEICTBAMU U
KOMIIETEHIUH MPUKIIATHOE WHTETPUPOBAHHBIMHU CpPEIaMH pa3pabOTKH
IpOrpaMMHOE MPUKJIAIHOTO TIPOTPaMMHOTO 0OecrIeueHus
obecneyeHne
ITIK-12 cnocoOHOCTH
MIPUMCHSTH
P . I1K-12.3.1 3HaTh MOAXOABI M 0a30BEIE METOIBI
CHCTEMHBIH ITOIXO0.
pElIeHUs] HAyYHO-UCCIIEI0BATENbCKUX 3a/1a4 B
[IpodeccronanbHble | 1 MATEMAaTUYECKUE
ob6macTi MH(HOPMALIMOHHBIX MPOIIECCOB U CHCTEM
KOMIIETCHITUH METOJbI B
[1K-12.B.1 BnazseTh HaBbIKaMU PELICHUS 3a7a4
dhopmanuzanuu
aHaM3a MHPOPMAIIMOHHBIX MPOIIECCOB U CUCTEM
penieHus
MIPUKJIAJHBIX 33]1a4




2. Mecro mucuurinHbl B cTpykType OI1

JlucuuminHa MOXKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOITUMUCS
MIPY U3yYCHHUH CIICAYIOMINX JUCIUTUIINH:

— «OCHOBBI MPOTPAMMHPOBAHHSIY,

— «MeToIbI ¥ CpPeJICTBA MOJICITMPOBAHUS TIPOIIECCOBY,

— «MH(bOopMAIMOHHBIC CUCTEMBI U TEXHOJIOTHUI.

3HaHMs, MOJyYeHHBIC NPH H3YYCHWH MaTepuana TaHHOW JAWCIHIUIMHBI, MUMEIOT Kak
CaMOCTOSITEIIBHOE 3HAYCHUE, TAK ¥ MOTYT HCITOJIB30BAThCS MPU U3YICHUH IPYTUX JTACIUTIIINH:

— «/HTemeKTyanbHbIe HHPOPMAIMOHHBIE CHCTEMBD,

— «Opranu3anus HayIHbIX HCCIICT0OBAHUI.

3. OOBeM U TPYJTOEMKOCTh JTUCITUTUIAHBI
JlanHble 00 o0meM o0beMe TUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB y4eOHOM
paboTHI O AUCIUTUTHHE (M paclpeaeeHne 3TOH TPYIOEMKOCTH TI0 CEMECTpaM) MPECTaBICHEI B
Tabnuue 2.

Tabnumna 2 — O6beM U TPYJO0EMKOCTh JUCITUTIIHHBI

TpynoemkocTs 1o
Bun yue6Hoit paboTbl Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemkocma oucCyunIuHbl, 4/ 144 4/ 144
3E/ (1ac)
H3 nux uacoe npakmuueckoit n0020moeKu 17 17
Ayoumopnsie 3anamus, BCETo 4ac. 51 51
B TOM YHCIJIE:

nekruu (JI), (dac) 17 17

npakTuueckue/cemunapckue 3ausatus (113),

(dac)

naboparopubsie padoTsl (JIP), (dac) 34 34

KypcoBoit poekt (padota) (KII, KP), (yac)

JK3aMeH, (Jac) 36 36
Camocmosmenvhnan paboma, Bcero (4ac) 57 57
Buo npomesrcymounoii ammecmayuu: 3auer,
mapd. 3aver, sk3amen (3ader, Judd. 3ay, OK3. OK3.
DK3.%%*)

Fx

[Ipumedanue: kaHmUAATCKHUI IK3aMEH

[Tpyooemxocms, pacnpedenreHHas HA YACLl NPAKMUYECKOU NOO20MOBKU He 00NHCHA NPEeBblULamb
0010 MPYOOEeMKOCIb NO 8UAY Y4eOHOU pabombi].

4. CopeprkaHu€ TUCIUTLTMHBI
4.1. Pacnpenenenue TPyJOEMKOCTH JUCIHILTUHBI MO pa3fesiaM U BUAaM 3aHITUMN.
Paznensl, TeMBl JUCHUITINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TaOIuUIIe 3.

Ta6Jmua 3- PaS,[[eJ'ILI, TEMbI JUCHUIIJINHBIL, UX TPYAOCMKOCTDH

Pazpenbl, TeMBbI TUCTUTLTHHBI Jlexupnn | 113 (C3)) - JIP KII CPC
’ (uac) (uac) (gac) (dac) (gac)
Cemectp 6

Pasznen 1. Beenenue
Tema 1.1. 3amaun MaIMHHOTO 0OYyUYEHHUS 2 2 7
Tema 1.2. MaTepnperanns qaHHbIX




Pa3nen 2. Metoap! MallInHHOTO 00Y4YEHHUS C
yuuTeIeM

Tema 2.1. Knaccudukamus u perpeccust
Tema 2.2. AITOPpUTMBI MAIIMHHOTO OOYUYCHHS
Tema 2.3. Onenka HeONPeACIEHHOCTH IS
KJIacCu(UKATOPOB

Pazgen 3. Metoapl MamimHHOTO 00Y4YeHHS O€3
YAUTEISA

Tewma 3.1. [IpenapurensHas 00paboTKa JaHHBIX 4 10 16
Tema 3.2. Beinenenue npu3HakoB
Tewma 3.3. Knacrepuzanus

Pasnen 4. Ouenka kauecTBa MOJICIH
Tema 4.1. [lepekpecTHas mpoBepKa
Tema 4.2. PerieruaTblii TOUCK
Tema 4.3. Metpuku

Paznen 5. 3akimouenue
Tema 5.1. ®peliMBOPKH U MAKEThl MAILIMHHOTO 1 4 8
00y4eHus

Hroro B cemecTpe: 17 34 57

Hroro 17 0 34 0 57

[IpakTiyeckass TMOATrOTOBKA 3aKJIOYAeTCsl B  HEMOCPEACTBEHHOM  BBITIOJIHEHUU
oOyyaroUMMHUCsl  OMNpEAeTeHHBIX  TPYAOBBIX  (YHKUMH, CBSI3aHHBIX ¢  Oya;ymiei
po(hecCHOHATIBHON AEATEIbHOCTBIO.

4.2. CopnepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH.
CopepxaHue pa3/ieiioB U TEM JICKITMOHHBIX 3aHATHIA MMPUBEACHO B Ta0wmIe 4.

Tabnuma 4 — CoxepxaHue pa3esioB M TEM JIEKIIMOHHOTO ITUKJIA

Howmep pazgena HasBanue u conepxanue pa3fesioB U TEM JIEKIIMOHHBIX 3aHITUH
Paspgen 1 Tema 1.1. 3agaun MaAIMHHOTO 00y4YeHUsI
KonTponmupyemoe o0yueHwme. [Ipomecc coopa JTAHHBIX.

Hexontponupyemoe o0y4enue.
Tema 1.2. UnTepnperanus TaHHBIX

@dopmaT IaHHBIX, IPU3HAKU, U3MepeHue d3(H(HEeKTUBHOCTH

Pa3znen 2 Tema 2.1. Knaccuukanus u perpeccust

Hens 3agaun knaccuduxanus. bunapHas u MynbTHKIaccOBas
kinaccudukaiusi. CI0XKHOCTh MOJIEH KiIacCU(DUKAIINHU.

Tema 2.2. AJIropuT™Mbl MAIIMHHOTO 00y4eHM I

Meron k onmxaiiiuux coceneii. Jlunerinsle monenu. Hausueie
OaifecoBckue kinaccuukaTopsl. JlepeBbs penienuii. AHcamOIu
JIEPEBBEB peUICHUN. f1epHBIi METO OTIOPHBIX BEKTOPOB.
Heiiponnsie cetu (rimybokoe oOyueHue)

Tema 2.3. Ouenka HeonpeeJIeHHOCTH IJIsI KJIacCH(PUKATOPOB
Pemaromas dysaxkius. [Iporao3npoBaHre BEpOSITHOCTEMH.

Paszgen 3 Tema 3.1. [IpeaBapurenbHas 00padoTKa JAHHBIX

Bunp! npensaputensHoil 00padoTku. [IpeoOpasoBaHue faHHBIX.
MacmrabupoBanue 00y4aromero u TeCTOBOro Habopa JaHHBIX.
Tema 3.2. Bolge/sieHue Npu3HaKoB

AHanu3 riaaBHbIX KOMIOHEHT. PakTopu3anus.

Tema 3.3. Kinacrepuzanus




Knacrepusanus K-cpeaHux. AriioMmepaTHBHAs KJIacTepU3aIlus.

Pa3zgen 4

Tema 4.1. [lepexpecTHass MpoBepKa

Kpocc-npoBepka. CTpaTeruu nepekpecTHON MPOBEPKH.

Tema 4.2. PemreTyarslii MOUCK

IIpocroi pemeryarsiii MOUCK. PelreryaTsiid MOUCK ¢ IEPEKPECTHON
IIPOBEPKOI.

OKOHOMUYHBIN petieTyaTslil OUCK

Tema 4.3. MeTpuxku

Tunet omm6ok. Matpumna ommnbok. TouHoCTh, TIOJIHOTA, F-Mepa.
ROC-kpuBbie

Pa3zpgen 5

Tema 5.1. @peiiMBOPKM M MaKeTHI MAIIMHHOTO 00y4eHUS
SI3b1ku ManmHHOTO 00y4eHus Python, R. [TakeTsl ManiHHOTO
oOyuenwust: Scikit-learn, statsmodel, apyrue

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEAEHBI B TAOIHIIE .

Tabnuia 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTh

N3 Hux Ne
Ne | Tewmbl npaktnueckux | PopMbl MPaKTUYECKUX | TpymOEeMKOCTh, |IPaKTHYECKOH |pa3zaena
n/m 3aHATUN 3aHATUN (uac) MOATOTOBKH, |AMCIIUI

(gac) JIMHBI

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

| |

Bcero

4.4, JlabopaTopHbIEe 3aHATHS
TeMmbl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TaOIHIIE 6.

Tabnuia 6 — JJabopatopHbIe 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
No HauMeHOBaHHe 1a6opaTopHbIX paGoT TpynoemMKocTb, | IPAaKTUYECKOU | pa3jena
n/a (dac) MOJATOTOBKH, | JHCILUII
(dac) JIUHBI
Cemectp 6
1 | Meron k 6amxaiiiuux coceneu. 4 2 2,4
2 | JIuneiinple MOIENH. 4 2 2,4
3 | HauBHbIe OaiieCOBCKHE KJIaCCU(PUKATOPHI. 4 2 2,4
4 | llepeBbs penieHuil. AHCaMOJIU JepEeBbhEB 4 2 2,4
pElIEHU.
5 | SlnepHbIi METOJ OTIOPHBIX BEKTOPOB. 4 2 2,4
6 | Heliponnsie cetu (raybokoe obyueHue). 4 2 2,4
7 | Knmacrepuzaiust K-cpeaHux. 4 2 3,4
8 | ArnomMepatuBHas KJacTepu3alusl. 4 3 3,4
9 | UToru Tekyniero KOHTpOJIs. 2
Bcero 34 17

4.5. KypcoBoe mpoeKkTupoBaHKe/ BHIIOTHEHUE KYPCOBOU PabOThHI
Y4eOHBIM MJIaHOM HE TIPETYCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaroUIXCs
Bunpl camocTosATenbHOM paboOThI U €€ TPYIOEMKOCTh IPUBEACHBI B Tabiuie 7.

Tabmuua 7 — Bugsl caMoCTOsTEIbHON pabOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
yac yac
1 2 3
N3ydeHue TeopeTuueckoro Marepuaia
30 30
muctutuHel (TO)
KypcoBoe npoekrupoanue (KII, KP)
PacuerHo-rpaduueckue 3aganus (PI'3)
Brinosnenue pedepara (P)
[ToaroToBka K T€KymemMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jlomamaee 3aganue (/13)
KonTpossubsie paboTsl 3a0uHukoB (KP3)
[ToaroroBka Kk IpOMEXyTOYHOMN 7 7
arrecranuu (I1A)
Bcero: S57 57

5. Ilepedyenn yueOHO-METOIUUECKOTO OOCCTICUCHHMS
JUTSI CAMOCTOSTEIIbHON PabOThI 00YJArONIUXCS TI0 TUCIUTUIAHE (MOTYITIO)
Y4eOHO-METOAMUECKUE MAaTEPHAIBI JIUISI CAaMOCTOSITSIIBHONH pabOThl OOYYarOIIMXCS YKa3aHbI B

m.a. 7-11.

6. IlepeyeHb MeyaTHBIX U IIEKTPOHHBIX YUEOHBIX U3JaHUM
[lepeuenp nevaTHBIX U JIEKTPOHHBIX YUeOHBIX U3IaHUI TpUBeieH B Tabmule 8.
Tabnuna 8— IlepeyeHb eYaTHHIX U AJIEKTPOHHBIX YUESOHBIX U3AAHUN

KonriectBo 3K3eMIUIsipoB B
MIudp/
bubnuorpadudeckas ccpuika OubmoTeke
URL anpec
(KpoMe AIIEKTPOHHBIX FK3EMILISIPOB)

004 AnmaiiguH, 3.  MamuHHOe 0OydeHHe: 3
A5l HOBBIM MCKYCCTBCHHBIN MHTEILICKT / D.

Anmaiiaus. - M.: Aneninaa [TaGnumep:

Touxka, 2017. - 208 c.
519.1/2 Xumenko, B. M. Cinyualinble naunbie: 25
X 46 CTPYKTYypa M ananus: ydcOHUK / B. W.

Xumenko. - M.: Texnocdepa, 2017. - 424 c.
004 TarapuukoBa, T.M. Ananus nanHbix B 5
T23 MIPUKJIAIHBIX 3a7jauax o0ecrneueHus

nH(OPMALIMOHHON OE30MMaCHOCTH:

Monorpadus / T. M. Tatapuuxosa; C.-

[TetepO. roc. yH-T adpoKOCM.

npubdopoctpoenus. - CII6.: M3a-so I'YAII,

2018. - 115 c.
004 TarapaukoBa, T. M. Ananus nannsix: yd4eOHO- 5
T23 MeToauueckoe nocodue / T. M.

Tarapuukosa; C.-Ilerep6. roc. yH-T




a’pokocM. mpubopoctpoeHus. - CaHKT-
ITerepOypr: U3n-so 'VAIL 2021. - 121 c.

7. IlepeueHb IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
nH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHeT»
IIepeuyenn JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAaMOHHOW cetu «MHTepHeT», HEOOXOAUMBIX JMJii OCBOEHUS JUCLUILINHBI
npuBeeH B Tabimme 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

URL anpec HaumenoBanue
1. http://www.machinelearning.ru | 1. TlpodeccronanbHbiii HHMOPMATHOHHO-AHATUTHYCCKHUI
2. https://www.coursera.org/learn/ pecype, TIOCBSIIICHHBIH
machine-learning MaIIMHHOMY 00Y4YEeHHIO, pacro3HaBaHUIO 00pPa30B U UHT
3. https://www.coursera.org/specia CIVICKTYaIbHOMY aHAJIM3y JaHHBIX.
lizations/machine-learning-data- 2. Machine learning by Andrew Ng,
analysis 3. Kypc «AHanu3 qaHHBIX» OT IIKOJIbI aHATN3a JaHHbIX,

https://it. mail.ru/video/playlists/16 | 4. Metoabt 00pabOTKH GOBIINX AaHHBIX, | T mail.ru,
/

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp TPOTPAMMHOTO O0OECHEUEHUS, HCIIOIB3yEeMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNILHOTO Ipoliecca M0 AUCLUIIIHHE.
[lepedyeHpb UCTIOTB3yEMOTO MTPOrPAMMHOTO 0OecnieueH s npeacTasieH B Tadmuie 10.

Tabnuma 10— ITepeyers mporpaMmMHOTO 0OecTiedeHUs

Ne i/ HaunmeHnoBanue

He npenycMmoTtpeno

8.2. Ilepeuenp WH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIOTh3YEMBIX npu
OCYIIECTBIICHHH 00Pa30BaTEILHOTO MPOIECcca MO AUCIUILTIHE

[lepeyeHp WCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TMPEICTABICH B
Tabymue 11.

Tabnuna 11— [lepeuens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmoTtpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB MarepHallbHO-TEXHMUYECKON  0a3bl, HEOOXOAMMOW JAJs  OCYIIECTBIICHUS
00pa3oBaTeNIbHOTO TpoIiecca 10 AUCIUILTNHE, TPEACTaBICH B Taduiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

No HanMmenoBaHue cocTaBHOM yacTu Howmep aynuropun
n/m MaTepuaIbHO-TEXHUYECKOH 0a3bl (ipu HEOOXOTMMOCTH)

JlexmoHHas ayIUTOpUS

MynbTUMeaniiHAs JEKIIMOHHAS ayAUTOPUS

Kunace nnst nenoBoit urpsl



http://www.machinelearning.ru/
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/specializations/machine-learning-data-analysis
https://www.coursera.org/specializations/machine-learning-data-analysis
https://www.coursera.org/specializations/machine-learning-data-analysis
https://it.mail.ru/video/playlists/16/
https://it.mail.ru/video/playlists/16/

10. OuenouHsle cpeacTBa Il IPOBEICHHS IPOMEKYTOYHOM aTTeCTaI[H
10.1. CocTaB OLIEHOYHBIX CpPEACTBIUIA NPOBEACHUS IMPOMEKYTOUHOH aTTeCTalllH
oOyuaronuxcs 1Mo AUCHUIUINHE MPUBEACH B Tabmuie 13.
Tabmuna 13 — CocraB O1IEHOYHBIX CPEICTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIlH

Bun npomexyro4qHoii arrecranuu IlepedeHb OLICHOUHBIX CPENICTB
DKk3ameH Crircok BOIPOCOB K 3K3aMEHY;
3amauu;
TecTsl.

10.2. B kadecTBe KpHUTEpPHEB OLECHKA YPOBHS COHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIETEHIII 00YyJaloUIMMUCS TPUMEHSETCSl S-0ajulbHasi IIKaa OIEHKH C(POPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas npuBejeHa B Tabnuie 14. B TeueHue cemectpa MOXKET HUCIOJIb30BATHCA

100-6amnpHas  1Kaia

MOJYJIbHO-PEUTHHIOBOM  CUCTEMBI  YHHUBEpPCUTETa,  IIpaBuia

HCITIOJIb30BaHUA KOTOpOfI, YCTaHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kpurtepuu onieHkH ypoBHS ¢hOPMUPOBAHHOCTH KOMIETEHIIUN

Or11eHKa KOMITETEHITII

5-0amteHad mkana

XapakreprcTrka c()OpMUPOBAHHBIX KOMITETEHIIMIH

«OTIIMYHO)»
(Ga4YTCHO»

— oOyyarouiuiicss TiIyOOKO UM BCECTOPOHHE YCBOMJI IPOrPaMMHBIM
MaTepualr;

— YBEPEHHO, JIOTUYHO, ITOCIIEOBATEIFHO ¥ TPAMOTHO €0 M3JIaracr;

— OIIpasACb Ha 3HAHHUA OCHOBHOH H }IOHOHHHTGHBHOﬁ JIUTEPATYPHI,
TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOXKCHUA C HpaKTI/I‘—IeCKOI\/'I
JeSITeTPHOCTHIO HAIIPABIICHHS,

— yMeno 00OCHOBBIBACT M apTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJILI M 00OOIICHHUS

— cBOOO/THO BJIJICET CHCTEMOH CIICIMANTN3UPOBAHHBIX NOHSITHH.

«XOPOLLIO»
«GAYTEHO»

— 00yyJarouiicss TBEPIO YCBOMJ MPOTPAMMHBIA MaTepHas, TPaMOTHO U
10 CYIIECTBY M3JIaraeT €ro, ONupasch Ha 3HAHUSA OCHOBHOM
JTUTEPaTypPHI;

— HE JIOMYCKAEeT CYIIECTBCHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUSA C IPAKTHYCCKON JEATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAyYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBLI M 00OOIICHHUS;

— BJIQJICET CHCTEMOH CIIeNMaIM3UPOBAHHBIX TIOHITHH.

«YHOBJICTBOPUTECIIEHO»
<Ga4YTCHO»

— oOyyarouuiicss yCBOMWJI TOJIBKO OCHOBHOW HPOrpaMMHBIN MartepHal,
[0 CYIIECTBY H3JIaraeT €ro, OMHpasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPaTyphl;

— JIOIYCKaeT HECYIIECTBEHHbIE OLIMOKN 1 HETOUHOCTH;

— UCTIBITHIBACT 3aTPYAHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHA
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHUPYEeT Hay4YHbIE MOJI0KECHHUS,

— 3aTpyAHsieTcs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIECHUI;

— YaCTUYHO BJIQ/ICET CUCTEMOM CeMaTN3UPOBAHHBIX TOHSITHIA.

(HCYHOBJICTBOPUTCIILHO>
«HEC 3a4YTCHO»

— o0ydarouuiics He YCBOWJI 3HAYUTEIbHOM 4YacTH MPOrpaMMHOTO
MarepHaa;

— JIOMyCKaeT  CYIIeCTBEHHble  OWIMOKM W  HETOYHOCTH  IpH
paccMOTpeHHH po0seM B KOHKPETHOM HaIlpaBlIeHUH;

— MCTIBITHIBAET TPYJHOCTH B MPAKTUUECKOM IPUMEHEHUH 3HAHUH;

— HE MOKET apryMeHTHPOBaTh Hay4HbIE [10JIOKEHHS;

— He (hopMyIHpYeT BBIBOJAOB M 0000LICHUH.

10.3. TumoBbie KOHTPOJBHBIC 3aJaHUS WK UHBIE MAaTEPUAIbI.
Bormpocs (3aaun) Ui S9K3aMeHa MpeicTaBieHsl B Tabmuie 15.




Tabmuua 15 — Borpocs! (3a1a4n) A7 5K3aMeHa

Ne /i [Tepeuyens BompocoB (3a1a4) Ajst SK3aMeHa Koz
WHUKATOpa
1 JIuneliHble MOAETH KJIacCH(PUKAUU YK-1.3.1
2 OOy4eHne TUHEHHBIX KIacCU(UKATOPOB
3 Lens 3amaun knaccudurarus.
4 bunapnas knaccupukamus
5 MynbTUKIaccOBask KIacCUpUKAIIHSL.
6 CH0XHOCTh MOJIENH KIaCCH(UKAIIH.
7 Meton k Gnrkalmx coceei. VK-1.¥.1
8 JIuHEWHBIE MOJICITH.
9 HauBHrble OaliecoBckue Kiaccu(puKkaTopsl.
10 JlepeBbsi penieHui.
11 Mertoibl Ki1accupuKaluu. VK-1.B.2
12 Ornenka omunOka Kiaccuuranum
13 Pemaromas ¢pyHkuus. VK-2.3.3
14 [IporHo3upoBaHue BEpPOSTHOCTEM.
15 AHcamO5u 1epeBbEB PEILICHUH. VK-2.V.1
16 SnepHBIN METO OMTOPHBIX BEKTOPOB.
17 Heliponnsie cetn
18 Brruucnenue nieHTpa kinacrepa.
19 OrpaHudeHust KJIIaCTEPHOTO aHaJIn3a.
20 Mepsb! 6IU30CTH MEXKY KacTepamu. VYK-2.B.3
21 ITocTranoBKa 3a7aun KJ1acCU(PUKAINH
22 Kpocc-mposepka. IK-2.B.1
23 CrpaTteruu nepeKpecTHOU MPOBEPKH.
24 Kpocc-miposepka.
25 CtpaTeruu nepeKpecTHON MPOBEPKH.
26 DTarbl penieHns 3aa9u KJIaCTEPHOTO aHaIn3a. IK-12.3.1
27 Knacrepuzanus K-cpennux.
28 AriioMepaTuBHas KJIacTepHU3aIlus.
29 [IpocToii pereTyarsiii MOUCK. IIK-12.B.1
30 PemeTyaTsiii IOMCK C MEPEKPECTHOM MPOBEPKOIA.
31 DKOHOMHYHBIN PEIIeTYAThIA MTOUCK
Bomnpocsr (3amaun) ais 3avera / mudd. 3adera npeacrapieHsl B Tadnuie 16.
Tabnuma 16 — Boripocsl (3amaun) s 3auerta / qudd. 3auera
Kon
Ne i/ [Tepedyens BonpocoB (3amay) miis 3auera / qudd. 3auera HHMKATOpA

V4eOHBIM IUTAHOM HE MMpEeaAYCMOTPCHO

[lepeyeHp TeM i KypCOBOTO IPOCKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
MpeACTaBJICHBI B Ta0OmwuIe 17.
Tabnuma 17 — Ilepeyern TeM Ui KypcOBOTO TPOEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOM pabOThI

[TpumepHbIil TepeyeHb TeM JUIsl KypCOBOTO MTPOEKTHPOBAHUSA/BBITIOTHEHUS

Ne n/nt .
KypCOBOH pabOThI
Y4eOHbIM IJIaHOM HE MTPETYCMOTPEHO
Bonpocsl U1 mpoBeneHHS TNPOMEXKYTOYHOH aTTecTallid B BHUAE TECTUPOBAHUS

npecTaBieHbl B Tabmuie 18.

Tabnuua 18 — [IpumepHblii mepeueHb BOIIPOCOB IS TECTOB




y Koz
Ne n/nt [IpuMepHBIi IepeyeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 Kak orieHnBaeTcst TOUHOCTH KJIaccu(puKanun? YK-1.3.1
2 Kak oriennBaeTcs moyiHoTa Kiaccupukanun? VK-1.V.1
3 Kak onenuBaercst F-mepa knaccudukanum? VK-1.B.2
4 Kak ctpoutcs ¢pynkuust ROC?
5 OmmbKa KI1acTepu3aIim. YK-2.3.3
6 PaccrosiHue Mexay Kinacrepamu YK-2.V.1
7 EBxiinioBa Merpuka YK-2.B.3
8 K n3BecTHOMY HabOpy JaHHBIX IPUMEHUTH METOJ] «JIEPEBO PELICHUI» I1K-2.B.1
9 K u3BectHOMY HabOPy TaHHBIX TPUMEHUTH METO]] ONIOPHBIX BEKTOPOB
10 K n3BecTHOMY HabOpy JaHHBIX MPUMEHUTH MeTOJ K Ourrkaimmx
cocenent
11 Crparerust oOyueHus aepeBa pereHui I1K-12.3.1
12 Crparerust oOyueHus kiaccuduxanuu MeTogoM «ommxkaiero cocena» | [IK-12.B.1
Crpaterust o0y4deHus: aHcaMOJIsl IepEBbEB
13 Crparerust oOyueHus! HEHPOHHOU CeTH
14 ApXHUTEKTypa HEHPOHHOU CETH
15

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AWUCHUUIUIMHE OOy4JaroUuXxcs 3a04HOU (OpPMBI
oOydeHus1, IpeJICTaBICHbI B Ta0mie 19.

Tabmuia 19 — [lepedeHb KOHTPOJIBHBIX padOT

No /it [TepeyeHb KOHTPOJILHBIX PabOT

He npenycMoTpeHno

10.4. Meroauueckue MaTepHuabl, OTIPEICTISIONINE MIPOTICTYPhI OLICHUBAHUI
WHIUKATOPOB, XapaKTepU3YIOLUX JTarbl (OPMHUPOBAHUS KOMIETEHIIMH, coaepxkarcs B
JIOKAJIbHBIX HOpPMaTUBHBIX akTax [YAII, pernaMeHTUpYOIIMX TMOPAIOK W MPOLEAYPY
MIPOBEJICHUS] TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluy O0y4yaronuxcs
I'VAIL

11. Meroauueckue yKazaHus Uil 00yJaroIUuXcs 0 OCBOCHHIO TUCIIHILIHHEI
(Huoice npuoosimest pekomeHoayuu no cOCmaesieHuto OaHH020 pazoend)

11.1. Meroaudeckue yKa3zaHUS JUIsi OOYy4alOUIUXCS ITI0 OCBOEHHUIO JICKIIMOHHOTO
Matepuana (eciu npedycMompeHo yY4eOHblM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAuYEHHWE JICKIIMOHHOTO MaTepuajla — JIOTHUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe M SICHOE H3JIOKEHHE yueOHOTro Mmarepuaia. HasHaueHue COBPEMEHHOH JIEKIMU B
paMKax TUCIMILIMHBI HE B TOM, 4TOOBI TOJYYUTh BCKO MH(MOPMAIMIO TI0 TEME, a B OCBOCHUH
(GyHIAMEHTAIBHBIX TPOOJIEM JUCHUILIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIIUX
JOCTIDKEHUIH Hay4YHOUM MbIciaHu. B yueOHOM mporiecce JIEKIHs BBIMOJHSET METOO0JIOTHYECKYIO,
OpraHu3aIMOHHYI0 U MH(pOpPMaMOHHY (QyHKIMHU. JISKIUsS pacKpbhIBaeT MOHATHHHBINA armapar
KOHKpEeTHOM obnactu 3HaHMs, €€ MpoONeMBbl, JaeT IENbHOE MPEACTaBICHHUE O IUCIUILINHE,
MOKa3bIBAET B3aUMOCBSI3b C APYTUMHU JUCIUILTMTHAMH.

[lnaHupyemMbie pe3yabTaThl IPU OCBOCHUH 00YYAOIIUMHUCS JSKIIMOHHOTO MaTepHaa.

— TIONy4eHHE COBPEMEHHBIX, IEJOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YPOBEHBb
KOTOPBIX OTpeAeNseTCs eIeBOM YCTAaHOBKOM K KaXKJI0M KOHKPETHOU TEME;

— TONy4eHHE OMbITa TBOPUYECKON pabOThl COBMECTHO C MPEMO/IaBaTENIeM;

— pa3BuTHEe MNPO(EeCcCHOHANBHO-ACTOBBIX  KadecTB, JIOOBM K  TpPEAMETY H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBITILIICHUS.




— MOSBJICHUE HEOOXOAMMOTO HHTEepeca, HE0OX0IMMOT0 ISl CAMOCTOSITENIBHOM pabOTHI;

— TOJY4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUSI HAYKM W TEXHUKH U O
MIPOTHO3E UX Pa3BUTH HA OJIMKAKIINE TOIBL;

— HAYYHTBCS METOJMYECKH 00padarhiBaTh Marepuai (BBIACIATH TJIaBHBIC MBICIHA U
MOJIOXKEHHUS, MPUXOJUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh HMX B  Pa3IMYHBIX
(bopmynHpoBKax);

—  TOJY4YeHHE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMHUHOB M MIOHATHMA.

JIeKUIMOHHBI MaTepHall MOXET COIPOBOXKIATbCSA  JIEMOHCTpAalMed CIaiIoB U
HCII0JIb30BAHMEM Ppa3/laTOYHOrO0 MaTephala INpu MPOBEACHUM KOPOTKUX JUCKyccH 00
OCOOCHHOCTSIX MPUMEHECHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CrpyKkTypa npeiocTaBieHUs JEKIMOHHOTO MaTepuaa:

Tema 1.1. 3amaun MalMHHOTO OOy4YEHUS

KonTtponupyemoe oOyuenue. [Ipouecc coopa nanusix. HekonTponampyemoe oOyueHue.

Tema 1.2. UnaTepnperanus JaHHBIX

dopmaT 1aHHBIX, IPU3HAKU, U3MepeHHne 3P (HEKTHBHOCTU

Tema 2.1. Knaccuduxarnus u perpeccust

Hensb 3anaun knaccuduxanus. bunapHas u MynbTUKIIaccoBask KjIacCUpUKAIIUS.
CnoXHOCTb MOJIENN KIacCU(PUKAIIIH.

Tema 2.2. AnropuT™Mbl MallIMHHOTO O0yYEHUS

Merton k ommxkaiimux coceneii. JIlnnernrsie moaenn. HauBHble OaliecoBCKHE
knaccudukatopsl. [lepeBns pemernii. AHCaMOIu JepeBhEB pelIeHUH. S aepHbI METO
OTIOPHBIX BeKTOpOB. Heliponusie cetn (Tirybokoe o0yUueHue)

Tema 2.3. OneHka HEONPEACICHHOCTH TSI KIaCCH(PUKATOPOB

Pemarommas pynkuus. [IporHosupoBanue BeposSTHOCTEN.

Tewma 3.1. [IpeaBapurenbHas 00pabOTKa JTaHHBIX

Bunpr npeaaputensHoi 06padotku. [IpeoOpa3zoBanue nanubIXx. MacmtabupoBaHue
00y4JaroIero u TeCTOBOro Habopa JaHHbIX.

Tema 3.2. Beigenenue npusHakoB

AHanu3 riaaBHbIX KOMIOHEHT. DakTopu3anus.

Tema 3.3. Knacrepuszanust

Knacrepusanus K-cpeaaux. ArioMmepaTHBHas KJIacTepU3aIus.

Tema 4.1. [lepekpecTHas mpoBepKa

Kpocc-nposepka. Ctpareruu nepekpecTHON IPOBEPKH.

Tema 4.2. Pemeryarslii MOUCK

[Ipocroii pemeryaTeiii MOUCK. PeneryaTeiil HOMCK C IEPEKPECTHOM MPOBEPKOM.

DKOHOMUYHBIA pelIeTYaThIN MTOUCK

Tema 4.3. MeTpuku

Tunel omm60k. Marpuna ommbok. TouHocTs, mosHOTa, F-Mepa. ROC-kpuBbie

Tema 5.1. ®peliMBOPKH U MAKEThl MAIIMHHOTO O0Y4YEeHUS

SI3piku MammHHOTO 00yueHus Python, R. Tlakersr mammuHOTO 00ydenus: SCikit-learn,
statsmodel, npyrue

11.2. Meroauueckue ykazaHus A OOy4arolIMXCS IO YY4acTHUI0O B CEMUHapax (eciu
npeodycMOmpeHo yueOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

OcHOBHOU 1eNbI0 17151 00yJaroIerocs sIBsieTcss CUcTeMaTu3aius U 00001eHne 3HaHUH
Mo wu3y4aemMol Teme, pasneny, (GopmMupoBaHue yMeHUs pabOTaTh C JOTIOJHUTEIHHBIMU
HMCTOYHUKAMU HH(POPMAIMH, COMOCTABIATh M CPaBHUBATh TOYKHU 3PEHHS, KOHCIEKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATH CBOIO TOUKY 3peHHMsT M T.I. B COOTBeTCTBUM C BemyIIei
TUIaKTUYECKON TENbI0 COJEp)KaHUEM CEMHHAPCKUX 3aHSATHH SBISIOTCS y3J0Bble, Haubolee
TPYAHBIE I TMOHUMAaHWs W YCBOCHHS TEMBI, pa3fenbl AUCHUIUINHBL Crenudukoi JaHHOM
(hOpMBI 3aHATUH SBIIAETCS COBMECTHas padoTa MpernoiaBaTeisi 1 00ydaromerocs Haji peleHueM



MOCTaBJIEHHON TMpPOOJEMBbl, a MOMCK BEPHOTO OTBETa CTPOUTCS HA OCHOBE uepeAOBaHUSs
VH/IMBUIyIIbHOM U KOJUIEKTUBHOW JESITEIBHOCTH.

[Ipy mnOArOTOBKE K CEMHUHApPCKOMY 3aHATHIO [0 TEME MPOCIYIIaHHOW JIEKUIUU
HEOOXOJIMMO O3HAKOMHUTHCS C IUIAHOM €ro TMPOBEACHHUS, C JIUTEPATypOll © HAYYIHBIMHU
MyOJIMKAIUSAME 110 TEME CEMUHapa.

TpeGoBaHwusI K MPOBEJICHUIO CEMHHAPOB

Obs3amenvHo 015 3an0IHeHUsl npenooasamesiem

Ecnu memoouueckue ykazanus no yuacmuro 8 ceMunapax umeiomcs 8 u30anHom euoe, 8
sude 3nekmponnvlx pecypcos oubnuomexu I'VAII, cucmemor LMS, kaghedpuvl u m.o., Heobxooumo
oamw Ha Hux ccwlaky unu npueecmu URL adpec.

11.3. Meroauueckne yka3aHUs Ui OOYYAIONMIUXCS IO MPOXOXKICHHIO TPAKTHYECKUX
3aHATUH (eciu npedyCMompeHo Y4eOHbiM NIAHOM NO OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHATHE SIBJISETCS OJHOW M3 OCHOBHBIX (DOpM OpraHu3anuu y4yeOHOIo
IpoLecca, 3aKII0YaroIascs B BHIIOJHEHUN 00ydarolUMHUCs MO0 PYKOBOACTBOM IPENoIaBaTels
KOMILJIEKCca Y4eOHBIX 3aJJaHMM C LEeJIbI0 YCBOEHHUS HAyYHO-TEOPETUYECKHMX OCHOB Y4eOHOM
JUCLMIUIMHBL, TPUOOPETEHUS] YMEHUI U HaBBIKOB, OTIbITa TBOPUECKOH /1E€ATEIbHOCTH.

enbro mpakTUYeCcKOro 3aHATHs JUIsl 00ydarolerocs sBseTCsl IPUBUTUE 00ydarOmUMCS
YMEHHI 1 HaBBIKOB IPAKTUUYECKOH 1€ATEIbHOCTHU 10 3y4aeMOM JUCLHUILIIMHE.

[Inanupyemble pe3ynbTaThl IPU OCBOCHUHU O0yJarOIIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriyOlieHue, pacllupeHHe M JeTalu3alus 3HAHUW TNpH pelIeHUU
KOHKPETHBIX 3a7a4;

— pa3BUTHE TIO3HABATENbHBIX CHOCOOHOCTEH, CAMOCTOSITEIbHOCTH  MBIILICHHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJIcHHME HOBBIMM METOJaMH M METOJUKAMU H3y4eHHUs KOHKPETHOM yueOHOM
JTUCLUIUINHBI;

— BBIpa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYEHHbIX 3HaHUM A4
BBITIOJTHCHUS 3aJaHMI;

— ofecrnieyeHne palMOHAIBLHOTO COYETAaHUS! KOJUJICKTUBHOM M MHAMBHIYaJIbHON (opM
0oOy4eHHs.

TpeGoBanus K MPOBEJCHUIO TPAKTUYCCKUX 3aHITUN
Obsi3amenvHo 015 3anoHeHUs: npenoodasamenem

Ecnu memoouueckue ykasauus no npoxodcoeHuro npakmuyeckux 3aHamuil UMermcs 8
U30aHHOM 8ude, 8 8ude 1eKmpoHHbIX pecypcos oudnuomexu I'VAII, cucmemor LMS, kagedpor u
m.o., HeobX00UMo oams Ha Hux ccoliky unu npusecmu URL aodpec.

11.4. Meroauueckue yka3zaHus Ui OOYYaroIIMXCS MO BBIMOJTHEHHUIO JIaOOPATOPHBIX
paboT (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xoxe BwimosiHEHMs 1a00OpaTOPHBIX pabOT OOydYaroIIMHCS [OJDKCH YINIyOUTh H
3aKpENUTh 3HAHUS, MPAKTHYCCKUE HABBIKHM, OBJIAJETh COBPEMEHHON METOJMKOW M TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBUH C KBAJTHU(PHUKAIIMOHHONW XapaKTEPUCTUKOW OOy4aromerocs.
Brinmonnenue nmabopaTopHbIX pabOT COCTOMT W3 IKCIEPUMEHTANIBHO-TTPAKTHYECKOH, pacdyeTHO-
AHAIUTUYECKOU YacTel U KOHTPOJIbHBIX MEPOIIPUSITUH.

Brimonnenue 1abopaTopHbIX paboOT 0OydaromUMCs SIBISETCS HEOTHEMIIEMON YacThIO
W3YYEeHUS TUCIUIUIMHBI, OMpeneisieMoil y4eOHBIM IUIaHOM, M OTHOCHTCA K CPEACTBaM,
obecreunBaroINM PEIICHHE CIeAYIONUX OCHOBHBIX 3a/1a4 00y4aronierocs:

— TmnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHUSA TMPOIECCOB, SBIEHUH © OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBL,



— 3aKperuieHue, pa3BUTHE W JETAIM3alUs TEOPETHYECKHX 3HAHUH, MOJYYEHHBIX Ha
JCKLIUSX;

— TOJIy4YeHHE HOBOHM MH(OpPMAIMH M0 N3y4aeMON TUCIUILTHHE;

— TIpHOOpETeHHWE  HABBIKOB  CAMOCTOSITENIHOH  paboTel ¢ jmabopaTopHBIM
o0opynoBaHUEM U PUOOPAMH.

3aganue ¥ TpeOOBaHUS K IPOBEACHUIO JIA00PATOPHBIX PAdOT

3amanuss K TPOBEICHUIO JTaOOPAaTOPHBIX pabOT MPUBEIACHBI B Y4eOHO-METOIUICCKOM
mocoouu:

Mudp 004 T 23 TarapaukoBa, T. M. Ananus manneix: y4eOHO-METOIHUECKOE mocodue /

T. M. Tarapaukona; C.-Iletep0. roc. yH-T adpokocm. npudopocrpoenus. - Cankr-IlerepOypr:
Wsn-so I'YAIL 2021. - 121 c.

CrpykTypa u opma oTuera o 1abopatopHOr paboTe
Llenb pa®oThl U conepkaHue 3aaHUs.
Onucanue Xo/1a BBIMIOJIHEHHS paOOTHI.
JleMOHCTpaIusl MOTy9eHHBIX PE3yIbTaTOB.
BriBoIBI O ITpOI€NIaHHOM padoTe.

OTBeTHI Ha KOHTPOJIBHEIE BOITPOCHL.

agrwNdE

TpeboBanus k oopmIIeHIIO OTYETA O JIAOOpaTOPHOU paboTe
Otuer o npojienaHHOM paboTe BHITPYKAETCS B TUYHbBIN KaOMHET.

11.5. Meroauueckue yKazaHus I OOYYalOIIMXCS IO MPOXOXKICHHUIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITIOJTHEHUSI KYPCOBOW PaOOTHI (eciu npedycmMompeno yuyeOHbIM NAAHOM HO
O0aHHOU oucyuniume)

Kypcosoit mpoekT/ paboTa mpoBOAUTCS C 1IETbI0 (OPMUPOBAHUS Yy OOYUAIOIIMXCS OTBITA
KOMIIJIEKCHOTO PEIICHHsI KOHKPETHBIX 33/1a4 MpoecCHOHANbHON AeATeIbHOCTH.

Kypcosoii mpoekt/ paboTa mo3BoJisieT 00yJaromemMycs:

CTpyKTypa MOsSICHUTENLHOM 3alMCKU KYPCOBOTO MPOEKTa/ pabOTHI
Obsi3amenvHo 0715 3anoHeHUs. npenoodasamenem

TpebGoBanust K 0(hOPMIICHHIO MMOSICHUTEIEHOM 3aITUCKH KYPCOBOTO IPOEKTa/ pabOThI
Obsi3amenvHo 015 3an0IHeHUs. npenoodasamenem

Ecnu memoouueckue yxkazanusi no Kypcogomy npoekmupo8anuio/ GblNOJHEHUIO KYPCOBOll
pabomvl umeromcsi 8 U30AHHOM 6ude, 8 Guoe NeKMpoHHbIX pecypcos oubnuomerku 1'VAII
cucmemvl LMS, xagheopor u m.o., neobxooumo damo Ha Hux cculaky uau npusecmu URL aodpec.

11.6. Meroauueckue ykazaHusl Ui 00yJaromuXxcs M0 MPOXOKICHUIO CaMOCTOSITEIIbHOM
paboThI

B XoJ1e BBITIOJHEHUSI CaMOCTOSITEIIbHON pabOThI, 00YYarONIUIICS BBIMOJIHIET paboTy 1O
3aJJAaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOIaBaTelis, HO 0e3 ero HernocpeJICTBEHHOTO
yYaCTHS.

s oOyyaromuxcss mo 3a04HOW (opMe OOydeHHUs, CaMOCTOsTENbHas paboTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOJHEHUS CAMOCTOSATENLHONW pabOThI, Y 00ydaronerocss GopMupyeTCs
1eJIeco00pa3Hoe TIAHUPOBaHUE pab0overo BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
Y HaBBIKM B YCBOCHHHM M CHCTEMATH3allMU TPUOOPETACMBIX 3HAHWH, 00CCIIEYMBACT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYYCHHS, IIOMOTACT TIOJIYYUTh HABBIKH TIOBBINICHHS
podecCHOHATLHOTO YPOBHSL.



MeromuueckuMU  MaTepualiaMM, — HANpPaBISIONIMMU  CaMOCTOSITEJIBHYIHO — paboTy
00yUaIOITUX CSSIBIISIFOTCSI:

—  y4eOHO-METOMUYECKUI MaTepuall 10 JUCIUILIIHE;

—  METOJUYECKHE YKa3aHUS 0 BBHITIOJHCHHUIO KOHTPOJBHBIX padoT (A1 0Oydaronuxcs
10 3a04HOM (hopme 0OyueHUs).

Ecnu memoouueckue ykazanus no npoxoxcoeHuio camocmoamenbHol pabomsl UMeromcs
8 U30AHHOM Bude, 8 8ude INeKMPOHHLIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheoput
u m.o., Heobxooumo oams Ha Hux ccolaky unu npusecmu URL adpec.

11.7. Meroauueckue yka3zaHusi A8 OOydYalOLIUXCS MO MPOXOXKACHUIO TEKYLIETro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH IIPENyCMaTPUBAET KOHTPOJIb KadyecTBa 3HAHUMI
oOyJaromuxcs, OCyLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLECHUBAHUSA XOJla OCBOCHUS
JUCLUIUIAHBI.

Texymuii KOHTPOJIb OCYILECTBIISIETCS YEPE3 3aLUTY PE3yIbTaTOB J1a00PaTOPHBIX padoT.

JIabopaTtopHble pPAa0OTHl 3alIMINAIOTCA B TEUCHHHM JABYX HEAENb IOCIE IOJIy4eHHs
3a/1aHusl. Pe3ynbTarhl 3alIUTHl yYUTHIBAIOTCA IIPU IPOBEACHUH IIPOMEKYTOYHOM aTTECTALINM.

11.8. Meroauueckne yKa3aHHs ISl OOYYAFOIIUXCS IO IMPOXOXKJACHUIO MPOMEKYTOUHOMN
aTTeCTaIlHH.

[MIpomexyrouHass  aTTectands  OOydarloOmUXCs — TpEAyCMaTpUBaeT  OICHUBAHHE
MTPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yTbTaTOB OOyUYeHHs 1O Juciuiuimae. OHa BKITFOYACT B
ce0s.

— »9K3aMeH — ¢opMa OIIEHKM 3HAHWM, TOJYyYEHHBIX OOy4JalomMMCs B IpoIecce
M3Yy4YEHUsS BCEH AMCIUIUIMHBI MJIM €€ YaCTH, HAaBBIKOB CaMOCTOSITEILHON PabOThI, CIIOCOOHOCTH
MPUMEHATh WX IS PEIICHHS MPaKTUYECKHX 3ajad. DK3aMeH, KaK IMPaBHIIO, MPOBOJUTCS B
MEepUOJT AK3aMEHAIMOHHOW CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO,
«XOPOIIOY, «YIOBICTBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHO.

CTyneHTBl, YCHEITHO BBHITIOJHUBIINE BCE JabopaTOpHble pabOThI, W TPOIIEIIIHNE
TECTUPOBAHUE HA YUCJIO OAJIJIOB BhIIIE 85 0a/IOB OLIEHUBAIOTCS HA «OTIUIHOY.

CTyneHTBl, YCHEITHO BBHINOJIHUBIINE BCe JabopaTopHble pabOThI, W MPOIISIIINE
TECTUPOBAaHHWE Ha 4uCiIo OayuioB Bbiie 69 OGammoB m He Oosnee 85 OaIOB OLEHWBAIOTCS HA
«XOPOIIOY.

CTyneHThl, YCHEITHO BBHINIOJIHUBIINE BCe JabopaTopHble pabOThI, M MPOIISIIINE
TECTUPOBAaHUE Ha 4uciIo OauioB Bhlie 54 OGaywtoB m He Oosiee 69 OaMIOB OLEHWBAIOTCS HA
«YIOBJICTBOPUTEIILHOY.

CryneHTsl, BBINOJHUBIIKME HE Bce JabopartopHele paboThl caalT audd. 3auer 1o
BOIIpOCaM, MPUMEPHBIN TIEpeueHb KOTOPHIX MPUBENICH B TabauIe 16.

CryneHTsl, TOJYYHMBIIME OLEHKY «YyIOBJIETBOPUTENHHO» IO TECTHUPOBAHUIO, HWMEIOT

IIpaBO CAATb 9K3aMCH U IMOBBICUTH OLICHKY.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




