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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | ocBOeHHE OOYYAOMMMHUCS TEOPETHYECKHX OCHOB, AITOPHTMOB MAIIMHHOTO OOYYEHHS W TIONy4YCHHE MPAaKTHIECKUX
HaBBIKOB [TOCTPOEHHUS MOJIeJeH ITyOOKOTo MAIMHHOTO 00yYeHUs.

2. TPEBOBAHMUAA K PE3YJIBTATAM OCBOEHUA JUCHATIJINHBI

IIK-3: CnocodeH pa3padaTbIBaTh U MPUMEHSITH METOAbI MAIIIMHHOIO O0y4eHUs JIsl pellleHus 3a1a4

OIIK-5: Cnocoben pa3padarbiBaTh aJroOpuTMbl H KOMINBIOTEPHbIE MPOrpaMMbl, MNPUTOAHbIE [UIA NPAKTHYECKOI0
MNPUMECHCHUSA

B pe3yabTaTe 0CBOCHMSI AMCHUILIMHBI 00YYAIOIIUIiCS JOJIKEH:

3HaTh:

OCHOBHBIC KOHIICNIIMA ¥ TIPUHIWITEI MAlIMHHOTO OOYYeHMs, BKJIIOYas KIIOYEBBIE TEPMHUHBI M  OINpPEICICHUS:  METOJBI
npenoOpabOTKM M aHaIW3a JAHHBIX, BKIIFOYAs TEXHUKM HOPMATH3AIWM, KOJWPOBAHWSA KaTeTOPHATBHBIX IIPH3HAKOB M 0TOOpa
npu3HaKoB (cooTHeceHo ¢ nHaukaropom OIIK-5.1)

Pa3IMYHBIC MOJENU M ITOPUTMbl MAIIMHHOTO OOY4YeHUs, TaKWe Kak JIMHEHHBIC M MOJMHOMHAIBHBIC PErpecCHH, JEPEeBbs PEIICHHH,
SVM, HEHWpoHHBIE CETH W aHCaMOJICBBIE METOJIBI; METPHKH JUIS OIGHKH KadecTBa M MPOW3BOJUTEIFHOCTH MOJEINeH
(cootreceno ¢ naaukaropom I1K-3.1)

YMmeTh:

TIPUMEHSATh METOABI NPenoOpabOTKM MaHHBIX C HCHONB30BAHMEM COOTBETCTBYIONIMX HWHCTPYMEHTOB M OWMONHOTEK; BHIOMparh U
HAcTpauBaTb MOJENM MAIIMHHOTO OOyYeHHUs B 3aBUCHMOCTH OT (OPMYJIMPOBKU 3aiaud U OCOOCHHOCTEH HaHHBIX (COOTHECEHO C
unaukaropom OITK-5.2)

peaT30BBIBaTh W TECTUPOBATh AITOPUTMBI MAIIMHHOTO OOYyYeHWs Ha pealbHBIX TAaHHBIX C HCHONb30BaHHEM Python m 6mbmmorexk,
taknx kak Scikit-learn m TensorFlow; amanmm3upoBaTh pe3ynbTarel pabOTHI MOAENEl W MOKa3bIBaTh WX HHTEPIPETUPYEMOCTH C
UCIIOJIb30BaHHEM COOTBETCTBYIOIIUX BU3YATH3aLMOHHBIX HHCTPYMEHTOB (COOTHECeHO ¢ MHAnKaropoM [1K-3.2)

Biagern:

WHCTpYMEHTaMH W OuOnuorekamu it paboTHl B 001acTH MamMHHOTO OoOydeHus, Bkirodas Scikit-learn, TensorFlow, PyTorch u
npyrue (cooTHeceHo ¢ uaaukaropom OITK-5.3)

MPAaKTUYECKUMH HaBBIKAaMM DPa3pabOTKH M BHEIPEHHS MojeJied MallMHHOTO OOydYeHMs B peajbHBIC NPHKJIANHBIC 3aladH; METOJaMU
aHaTHM3a JAHHBIX W BU3YaIH3alUU PE3yIbTaToB C IMOMOINBI0 HHCTPYMEHTOB, Takux Kak pandas, Matplotlib u Seaborn (cootneceno ¢
unaukaropom [1K-3.3)

3. CTPYKTYPA U COAEPKAHHUE JUCIUIIJIMHBI

Paszpnen 1. MamunHoe o0y4eHue

Cemectp Yacos Komneren- Jurepatypa

Ne HanmenoBanue Tembl / Buja 3ansaTust
/ Kypc IHH

Tewma 1. 3agaun 1 UHCTPYMEHTapUH MAITMHHOTO O0YUYCHHUS.
PaccmarpuBaeTcs mpeBapuTeNbHOE COMepykaHIe OCHOBHBIX METO/IOB
MAIIMHHOTO 00YUYCeHNUS ¢ yUHuTeIeM H 0e3 yIHUTeNs, aHATu3UPYIOTCS IK-3, OIIK | JI1.1,JI1.2, JI2.1,
MOJXO0/bI K YOPMHUPOBAHHIO JAHHBIX JUI1 00yUYEeHHSI, TPOrPaMMHBII -5 2.2
HUHCTPYMEHTapuii, NCIIOIb3yEMbIH U MAIMHHOTO O0yUYCHHUS.
/ Jlex /

1.1

Tema 2. MeTo s MAIITIHHOTO O0Y4EHHS C yuuTereM. AITopuT™ k-
OJIMKAMIIIUX COCENEH.

JIBe OCHOBHEBIC 3a]a91 MATHHHOTO O0YYCHHUS C YUUTEIICM:
kaccuduxanns ( classification ) u perpeccus ( regression ). Ilens
KIIaCCU(UKAIMM COCTOUT B TOM, 4YTOOBI CIPOTHO3UPOBATH METKY TIK-3, OIIK JI1.1, J11.2, JI2.1,
KJacca -5 J2.2
(class label). Ilemp perpeccurm  COCTOMT B  TOM, YTOOBI
CIPOTHO3UPOBATh HEMPEPHIBHOE YUCIIO WIIH YHCIIO

C IUIaBAOIIEH TOUKOH.

/ Jlex /

1.2

Tema 3. JIuHeHHBIe MOJIEITH MAIIMHHOTO OOYYCHHUS C YIUTEIIEM.
JluHeliHBIE MOIENH TPENCTAaBIAIOT co00W Kiacc Mojened, KOTOpbIe
JIAIOT TIPOTHO3,UCIIONB3ys JuHelHyo ¢ynkuuio ( linear function ) TIK-3, OIIK JI1.1, J11.2, JI2.1,
BXOJHBIX -5 J12.2
MIPU3HAKOB.
/ Jlex /

1.3

Tema 4. MeTo b MAITMHHOTO O0YYeHHS 0€3 YIHUTeIs.
1.4 | MamuHHOE 00yueHHe 03 yuuTens BKII0UaeT B ceOs BCe BUIIBI 4 2
MalIMHHOTO O0y4eHMs, KOrZJa OTBET HEU3BECTEH M OTCYTCTBYET

IK-3, OIIK | JI1.1, JI1.2, JI2.1,
-5 2.2




YYUTEINb,
YKa3bIBaIOIIUI OTBET aroput™my. / JIek /
/ Jlex /

Jlaboparopnoe 3ananue 1. M3yuenune 6ubnmorekn NumPy u Pandas.
NumPy — 3T0 oTKpBITast OndIMoTeKa Python, npenHasHaueHHas s
MaTeMaTHYecKUX, HAyYHBIX WM HWHXECHEPHBIX BBIUUCICHUH. Numpy
HOAXOJUT M MareMaTH4yecKuX W CTarHCTHYECKMX pacueToB |
OTJINYHO

paboTaeT ¢ MHOTOMEPHBIMH MacCHBaMH W MaTPHIIAMHL.

1.5 |Pandas sBmsercst BBICOKOypoBHEBOil Python Ombmmorexoil mms 4 4 HK_3_’SOHK L ?[1222’ 121,
aHaM3a
JMaHHBIX. [JaBHBIMH CTPYKTYpamMH JIaHHBIX OHONHOTEKH SBISIOTCS
DataFrame u Series.
Hcnons3yemsle mporpaMmMHslie cpeactsa: Python, Jupyter Notebook,
NumPy
/ JIab /
Jlaboparoprnoe 3amanme 2. l3ydeHune OHONMOTEKH BH3YyaTH3allH
nanHbix Matplotlib.
MomHas ~ OuOnuoTeka BU3yaIW3alUd  JaHHBIX  JUIA  CO3JaHUs
CTaTHYECKUX, a TaKKe WHTCPaKTHBHBIX TrpadukoB. IIpemocraBneHne
MONB30BATEeIIM  HHCTPYMEHTOB  JUIL  CO3JAHMS  Ka9eCTBEHHBIX K3, ONK | J11.1. 1.2, 2.1
1.6 |rpadukoB © BH3yanM3alMH, YTO JAeJaeT aHAIU3 JaHHBIX OoJee 4 4 _’5 ’ D 2’ ’
HarJIIIHBIM ¥ HHTYUTHBHO TIOHATHBIM.
N3yuenne 6a3oBbIx rpadukos plot, pie, bar, scatter.
Hcnonp3yemsle mporpaMMHsie cpeactsa: Python, Jupyter Notebook,
Pandas.
/ JIab /
JlaGoparoprnoe 3amanme 3. ITIporHO3UpOBaHWE 3aICPKKH PEHCcOB
MyTEM CO3/IaHUS] MOJICITH
MAaIIMHHOTO 00y4eHus B Python.
Coznanve 3anucHOW KHIDKKK Jupiter Notebook, wummopt Habop
JTAHHBIX,
colepXallluii  CBeNEHHS O CBOEBPEMEHHOM MpPUOBITHH  peicoB [K-3. OMK | J11.1. J11.2. 7T2.1
1.7 | kpymnHOU 4 4 _’5 o JIZC 2’ o
apuakommanuu CIIA. Ogncrka Habopa MaHHBIX ¢ ToMompio Pandas, ’
CO3/IaHMEe MOJIeJIM MAalIMHHOTO o0ydeHus ¢ momomiplo scikit-learn u
BH3yalallys BEIXOJAHBIX JaHHBIX ¢ ToMonsio Matplotlib.
Hcnonp3yemble nmporpamMmmubie cpeactsa: Python, Jupyter Notebook,
Scikit-learn, NumPy, Pandas
/ J1ab /
JlaGoparopHoe 3ananue 4. AHaiIHM3 TaHHBIX KIMMAara.
[Moyuenne MpakKTHYECKUX 3HAHUH MO pa3paboTKe pPerpecCHOHHBIX
MOJIeJIel MAIIMHHOTO O0YUYEHHS C YIUTEIIEM. IK-3, OIIK | JI1.1, JI1.2, JI2.1,
1.8 4 4
Hcnonp3yembie mporpammMHbie cpeactsa: Python, Jupyter Notebook, -5 J12.2
Scikit-learn, NumPy, Pandas
/ JIab /
PazpaboTka Mozenell MamyHHOTO 00yUeHHUS I Pa3IHIHbBIX
MpPEMETHBIX 00JIacTei.
1.9 |Hcnone3yemble mporpaMmmHubie cpezctsa: Python, Jupyter Notebook, 4 30 HK_3_’SOHK AL, ?11222’ 2.1,
Scikit-learn, NumPy, Pandas ’
/Cp/
Pa3gen 2. Inny6okxoe MalinHHOe 00yyeHHe
Ne HaumenoBanue Temsbl / Bun 3anatus Cemecrp Yacos Komneren- JlutepaTtypa
/ Kype Lo
Tema 5. CtpykTypa gepeBbs 1 aHCaMOIIH JepPEBhEB.
PaccMarpuBaroTCst  TEOpPETHYECKHE OCHOBBI IIOCTPOCHHUS JEPEBBEB.
21 Ocobennoctu ¢opmupoBanus rpada xaepeBa. CHOXKHBIE CTPYKTYpHI 4 5 [K-3, OIIK | JI1.1,J11.2, JI2.1,
" |ancamOyieli J1epeBbEB: TPAIUEHTHBIA OYCTHHT M CIIydailHble JIec. -5 J12.2
OcobeHHOCTH TIepeoOydeHne IePEeBLEB.
/ Jlex /
Tema 6. OCHOBBI IOCTPOEHUSI HEUPOHHBIX ceTell. MHOrOCIOMHBIN
MEePCENTPOH. AIAITHBHBIC ATTOPUTMBI TPAJAUEHTHOIO CITyCKa.
29 PaccmarpuBarorcst TeopeTHuecKrue OCHOBBI TOCTPOCHUS HEHPOHHBIX 4 5 IIK-3, OIIK | JI1.1, JI1.2, JI2.1,
| cereil, 0oXHOCIIOWHBII 1 MHOTOCTIOMHBIN TePCeNTPOH, GyHKINT -5 22

aKTUBAIMM. [ PamUeHTHBIH CIYyCK MpPEACTaBIsSeT COOOH  MeTox
HaxXOXKAEHHs JIOKATBHOTO 3KCTpeMyMa (MHHHMyMa HIM MaKCUMyMa)




(QYHKIIMH C TOMONIBIO JIBMXKCHHS BIOJb TPAAUCHTA JJIS YMCHBIICHUS
OIINOKH.
/ Jlex /

Tema 7. CBepTOUHbIE HEHPOHHBIE CETH.

CeepTouHble HeipoHHbIe ceTH (convolutional neural networks, CNN)
9TO BECbMa NIMPOKUI KJIACC apXUTEKTYP, OCHOBHAS U€s1 KOTOPBIX IK-3, OIIK | JI1.1,JI1.2, JI2.1,
COCTOHT B TOM, YTOOBI IIEPEUCIIONB30BATH OJTHH U TE KE YACTH -5 2.2
HEUPOHHOM ceTH [U1sl paboThI C Pa3HBIMH MAICHBKUMH, JIOKATbHBIMU
y4acTKaMH BXO/IOB

/ Jlex /

23

Tewma 8. PexyppeHTHbBIEC HEHPOHHBIE CETH.

Recurrent Neural Network (RNN) — cetrt ¢ 0OpaTHBIME CBSI3SIMHU —
HCKYCCTBEHHbIE HEPOHHBIE CETH, B KOTOPHIX BBIXOJ HEUPOHA MOXKET TTK-3, OTIK JI1.1, JI1.2, J12.1,
BHOBB I10J1aBaThCs Ha €ro BxoJ. B Gosee ob1em ciaydae 3To 03HauaeT -5 J12.2
BO3MOXXHOCTh PaclpOCTPaHEHHsI CUTHAJIA OT BHIXOJIOB K BXOJ1aM
/ Jlex /

24

JlaboparopHoe 3ananue 5. M3yueHne paboThl C JePEBbIMH.
IMporiecc mMOCTpOeHUs JepeBa, MepeoOyUYeHHe, YIydIIeHHEe TOYHOCTH.
Hcnonp3yemble nmporpamMmmubie cpeactsa: Python, Jupyter Notebook,

2.5 |NumPy, Pandas, Tensor Flow, Keras 4 4 TK-3, OlIK |- JII.1, 1.2, 2.1,

-5 2.2

/JIab /

JlaboparopHoe 3ananue 6. PaboTa ¢ mocTpoeHreM HEHPOHHBIX CETEH.
[Toctpoenne MLP cetu. MI3meHeHune napaMeTpoB HEHPOHHOU CETH.
IIpenobpaboTka n MacTabupoBanue TaHHBIX. OIEHKA pe3yaIbTaToB. IIK-3, OIIK | JI1.1,JI1.2, JI2.1,
Hcnonp3yemble nmporpamMmmubie cpeactsa: Python, Jupyter Notebook, -5 2.2
NumPy, Pandas, Tensor Flow, Keras
/ J1ab /

2.6

JlaboparopHoe 3amanme 7. Pa3paboTka WM HCCIEIOBaHHE CBEPTOYHBIX
HEHPOHHBIX CETEH.

PazpaboTka 1 ucciaeoBaHHe CBEpPTOUHON HEHPOHHOM CeTH Ha A3bIKe

2.7 |Python ¢ ucnons3oBanuem 6ubnmuorexku TensorFlow n makera Keras. 4 4
Hcnonp3yemble nmporpamMmmubie cpeactsa: Python, Jupyter Notebook,
NumPy, Pandas, Tensor Flow, Keras

IIK-3, OIIK | JI1.1,J11.2,J12.1,
-5 122

/ JIab /

JlaGoparopnoe 3amanue 8. Pa3zpaboTka peKyppeHTHOH HEWPOHHOM

CETH.

Pa3paboTka u ucclemoBaHUE PEKypPEHTHOH HEHpOHHOW CceTH Ha MK-3, OTK | JT1.1,711.2, 2.1,
2.8 |s3bIKE 4 4

-5 2.2
Python ¢ ucnons3oBanuem oubnmuorekn TensorFlow n makera Keras.

Hcnonp3yemble nmporpamMmmublie cpeactsa: Python, Jupyter Notebook,
NumPy, Pandas, Tensor Flow, Keras / Jlab /

PazpaboTka  Mozeneil  IIyOOKOrO  MAIIMHHOTO — OOydeHHWs  JUis
Pa3ITHYHBIX

MIPEIMETHBIX 00JacTel. TIK-3, OIIK JI1.1, J11.2, JI2.1,

29 Hcnonp3yemsie mporpaMMHslie cpeactsa: Python, Jupyter Notebook, 4 30 -5 2.2
NumPy, Pandas, Tensor Flow, Keras. /
/Cp/

210 | /3ausr/ 4 0 IK-3, OIIK | JI1.1, JI1.2, JI2.1,

-5 2.2

4. ®OHJ] OIEHOYHbBIX CPEACTB

CrtpykTypa u coiepkaHue ()OHAA OLEHOYHBIX CPEACTB A MPOBEACHHS TEKyIIeH M MPOMEXKYTOUHOH arTecTallid IPEJCTaBICHBI B
IMpunoxennu 1 x paboueil mporpaMmme AUCUUTLIHHBL

5. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. OcHoBHast 1UTEpaTypa

ABTOpBHI, | 3arasue W3 nparenscTBO, 1O | Komnnu-Bo




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo

JI1.1  [IInac k. Baraep Python nyist COXKHBIX 3a/1a4: HayKa O JIaHHBIX U Cankr-IletepOypr: ITutep, | https://ibooks.ru/reading.
MarHHoe o0yueHne. — (Cepust «bectcemnepsl 2021 php?
O’Reilly»). short=1&productid=376
830 HeorpaHMYEHHBIN
JOCTYTI JUTS
3aperucTPUPOBAHHBIX
T0JIb30Baresnen
JI1.2 | ®nax [Merep MamunaHoe o6y4enue. Hayka i uckycctBo Mocksa: IMK Ilpecc, https://ibooks.ru/reading.
MOCTPOEHUS alTOPUTMOB, KOTOPBIE U3BJICKAOT 2023 php?
3HAHWS U3 JaHHBIX / mep. ¢ annL. A. A. CiuHKHHA. short=1&productid=392
— 2-e u31., 91 001 HeorpaHUYEHHBII
JOCTYII JUTst
3aperucTpPUpPOBaHHBIX
T10JIb30BaTeNnen

5.2. lonoJHuTeEIbHAS JIUTEPATYpa

ABTOpBI, 3arnasue WznarenscTBO, roa Konug-Bo
JI2.1 |Iaxna Humraat Mammmnsaoe o0yuenne u TensorFlow Cankr-IletepOypr: ITurep, | https://ibooks.ru/reading.
2019 php?

short=1&productid=365
270 HeorpaHUYEHHBII
JOCTYTI JUTS
3aperHCTPUPOBAHHBIX
noJsib30Baresnei

J12.2 [Mpuknannas uHGOPMATHKA: KYpPHAT MockBa: YHUBEpCHUTET https://biblioclub.ru/inde
Cuneprus, 2023 x.php?
page=book&id=701826
HEOTpaHUYEHHBIN
JOCTYII JUTS
3apETHCTPUPOBAHHBIX
T10JIb30Baresen

5.3 IIpodeccnonanbHBIe 6a3bI JTAHHBIX H HH(POPMAINOHHBIE CIIPABOYHBIE CHCTEMBI

Tapanr https://www.garant.ru/

KoncynbranT +

HanmonansHas snekTponHas 6udnmoreka (HOB) - https://rusneb.ru/
Jokymenrarust Python — https://python.org

5.4. [lepeyeHb MPOrpaMMHOI0 00eceYeHusI

Onepauunonnas cucrema PEJI OC
LibreOffice

IDIE Python

Jupyter Notebook

Pycharm

PostgreSQL

5.5. YdueOHO-MeTOAMYECKHE MATEPHAJIBI IJIsl CTYACHTOB € OIPAHHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Ilpn HeoOXOAMMOCTH MO 3asBICHUIO OOYYAIOMIETOCS C OTPaHWYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS  y4eOHO-METONUYECKHE
MaTepHansl MPEAOCTaBIAIOTCA B (OpPMax, agalTUPOBAHHBIX K OTPAHMYCHUSIM 30pOBbS M BocHpusTHsS uH(popMmammu. [ns mmi c
HApyLICHUSIMA 3peHus: B (opme aynmuodaiina; B medarHoW (opMme yBeIHMYCHHBIM IIpudToM. s UL ¢ HApyLNICHUSIMH CIyXa: B
(opMe SIIEKTPOHHOTO JOKYMEHTa, B IedarHoi Qopme. s U ¢ HapylICHWSMH OIIOPHO-IBHTATEIFHOTO ammapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B TIEYaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIJIMHBI

IMomerenns st Bcex BHIOB pabOT, MPELyCMOTPEHHBIX YYEOHBIM IIAHOM, YKOMIUIEKTOBAaHBI HEOOXOIMMOI ClIEelHaTn3MpOBaHHOM
y4eOHON MeOEIbIO N TEXHUUYECKUMHU CPEACTBAMH OO0YUCHUSL:

- CTOJIBI, CTYJIBS;

- IEPCOHATBHBINA KOMITBIOTEp / HOYTOYK (IIEpEHOCHOH);

- IPOEKTOpP;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

JlabopaTtopHBle 3aHATHA TPOBOAATCS B KOMIBIOTEPHBIX KJlaccaX, pabodme MecTa B KOTOPBIX 00OpYJOBaHBI HEOOXOIUMBIMU
JIMICH3MOHHBIMU ITPOrPaMMHBIMH CPEJICTBAMU U BBIXOJIOM B MIHTEpHeT.

7. METOANYECKHE YKA3AHUA VI OBYYAIOIIIUXCSA 11O OCBOEHUWIO JUCIHUTIINHBI

MeToanyeckue YKa3zaHus 10 OCBOCHHUIO AMCHUIUIMHBI IPEACTABICHBI B HpI/IHO)KCHI/II/I 2k pa6oqel71 mporpamMmme qUCHUITIUHBI.




®OH/JI OLIEHOYHBIX CPEJICTB

[Ipunoxenue 1

1. Onucanue nokasareseil 1 KpUTepreB OLlEHUBAHUS KOMIIETEHIMH HA Pa3/IMYHbIX ITanax
uXx GopMUpPOBaHUS, ONIUCAHUE LIKAJ OLleHUBAHUS

1.1 Tloka3aTenu U KpUTEpUH OLICHUBAHUS KOMIIETECHIIMIA:

3VH, cocrapmusromue [Toxa3zaTeny OIeHUBaHUS Kpurepun CpencrBa
KOMIIETEHIIHIO OLICHUBAaHHUSA OLICHUBAaHHUs

OIIK-5: CnocobeH pa3pabaTeiBaTh alTOPUTMBI H KOMIIBIOTEPHBIE MNPOTPAMMEI, TPUTOAHBIC ISl IMPAKTHICCKOTO
PUMEHECHUS
3. OCHOBHBIC KOHLICIIHU U 3HACT pAa3NU4YHbIC MOJACIM U | TOJHOTA u | O — onpoc (BapuaHTHI |-
MPUHIIMITBI MAITHHHOTO aJITOPUTMBI MAaIIMHHOIO | coAepKaTeNbHOCTh 0TBeTa | 10), 3 —BOMpPOCHI K 3aueTy
00yueHHs1, BKIIIoUast 00y4YeHHs, TaKHE KaK JIMHEHHBIE | yMeHHe npuBoauth | (1-30)
KITIOUEBbIE TEPMUHBI U ¥ TOIMHOMHANBHBIE PETPECCHH, | IpUMEpHI
OIIpEIEIIEHNS: METOJIbI JIEpPEBbs peleHHH, SVM,
npeaoopadboTku HEHPOHHBIE CETH M aHCaMOJIeBbIC
U QaHAITN3a JAaHHBIX, BKJIFOYas | METOABl M METPHKH NI OICHKH
TEXHUKH HOPMaJIM3aIlHH, KauecTBa M IPOM3BOJUTEIBHOCTH
KOIMPOBAHHS Mozenen
KaTeropuajJbHbIX IPU3HAKOB
1 0TOOpA MPHU3HAKOB
VY. IpUMeHATH METOIBI Peanu3oBblBaeT U TECTHUpPYET | MOJHOTA u | JI3 -  maboparopHbIe
npe):[06pa6on<n JAHHBIX C AJITOPUTMBI MAIIUHHOTO COACPIKATCIBHOCTD OTBETA 3aIaHus (1—8)
HUCIIOJIB30BAHHUEM 06y'{CHI/I$I Ha pe€aJIbHbIX TaHHBIX C yMeEHHe MPHUBOJIUTH
COOTBETCTBYIOIIUX ucnonpzoBanneM  Python ¥ | mpumepsr
UHCTPYMEHTOB U OuOanoTek; | Oubmuorek, Takux kak Scikit- YMEHHE  CaMOCTOSITETBHO
BBIOUPATh U HACTPaUBaTh learn u TensorFlow n amammsyer HAXOIHTh pelreHue

MO/IEITH MAITHHHOTO
00y4eHHs B 3aBUCUMOCTH OT
(hopMyYITHPOBKY 331241 U
0Cc0OEHHOCTEH JTaHHBIX

pe3ysIbTaThl paboTh MOJIENCH

IIOCTaBJICHHBIX 3aJ1a4

B. uncrpymenramu u
OubmroTexkaMu st pabOTHI B
00J1aCTH MaIlIMHHOTO
o6yuenus, Bkiroyas Scikit-
learn, TensorFlow, PyTorch u

JpyTHe

Hcnone3yer MeToapl  aHaIM3a
JTaHHBIX u BH3yaIu3aluu
pe3yabTaToOB c MTOMOIIBIO
MHCTPYMEHTOB, TaKUX KaK

pandas, Matplotlib u Seaborn

MOJTHOTA u
COIEPKATETBHOCTE OTBETA
YMEHHE IIPUBOAUTD IPUMEPHI
yMEHue CaMOCTOSITENIEHO
HaXoJUTh peleHue
MIOCTABJICHHBIX 3a7a4

JI3 -  maGopaTopHbie
saganust (1-8)

[1K-3: Ciocoben pa3pabaTblBaTh U MPUMEHATh METO/IbI MAITMHHOTO 00yYeHUs JUIsl peIIeHus 3aa4

3. pasnuMuHBIE MOJAENH W | 3HAET OCHOBHBIE MOHATUS H | NOJTHOTA n | O — onpoc (BapuaHTtsl 1-
AITOPUTMBI MaIlIMHHOTO | OTIpE/IeICHus, METOJIBI, | conepxkaTenabHOCTh oTBeTa | 10), 3 —BOmpOCH! K 3auery
00yuenns, TaKue KaK | aJrOPUTMBI M TEXHOJIOTHH yMCHHE npuBoauth | (1-22)
JINMHCUHBIC 144 IIpUMEPDL
TOJIMHOMHAIIBHBIC PETPECCUH,
JIEPEBbs pelleHHH,
SVM, HeWpoHHBIE CETH |
aHcamOJIeBbIC METO/IBI;
METPHUKH IS
OLICHKH KayeCTBa u
HPOM3BOTUTEIEHOCTH
MoJenen
V. pealn30BbIBATH u | Beibupats " HACTpauBaTh | MOJHOTA n | JI3 -  maboparopHble
TECTHPOBATH aNrOPUTMBI | MOJENH MALIMHHOrO OOyYeHHUs B | coIepKaTelbHOCTh oTBeTa | 3amamus (1-8)
MAIIMHHOTO OOy4eHHs Ha | 3aBUCHMOCTH OT (DOPMYITHPOBKH yMEHHE NPHUBOAUTH
peaTbHBIX JTAHHBIX ¢ | 3a1a4u M 0COGCHHOCTEli NAHHBIX | mpEMepsl
ucnonbzopanneM Python n YMEHHE CaMOCTOSATEIIBHO
OubIHoTEK, TaKUX HAXOJIUTh pelueHme
Kak Scikit-learn u HOCTABJIEHHBIX 324
TensorFlow; axanu3upoBath
pe3ynbTaThl paboTEl Momenel
n IIOKa3bIBATh ux
HHTEPIIPETUPYEMOCTD c

HCII0JIb30BAHUCM




COOTBETCTBYIOIMX
BH3yaJIM3aIHOHHBIX

MHCTPYMEHTOB

B. npakrtuyeckumu | IIpaktuyeckue HaBBIKAMU | TTOJTHOTA u | JI3 —  maboparopHbie
HaBBIKAMH  paspaboTKu W | pa3paboTKu u BHEIPEHUA | COEPXKaTeNbHOCTh OTBeTa | 3amanus (1-8)

BHCIPCHUSI MO,I[CJICI\/'I Moz[eneﬁ MAaAIIUuHHOI'O 06y‘-IeHI/I$I B yMeHI/Ie HpI/IBOIII/ITB

MAaIIMHHOTO  OOyueHHs B | PealbHbIEC IPUKIATHbIC 3a1a49K IPUMEpEI

peallbHbIC LIPHKJIaIHBIE YMEHHE  CaMOCTOSATEIBHO

3a/1a4u; METOJaMu HAaXOJUTh peleHue

aHaIm3a JaHHBIX n MOCTABJIEHHBIX 3a/1a4

BH3yallM3allil PE3YJIbTaTOB C

HOMOIIBIO  HHCTPYMEHTOB,

takux Kak pandas, Matplotlib

u Seaborn

CoNoOAWNE

P
= O

[EEN
N

13.
14.
15.
16.
17.

18.
19.
20.

21.
22.
23.
24,

1.2 lIxanel OLleHUBAHUA:

Texymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHASI aTTECTAIMsI OCYIIECTBISETCS B paMKax
HaKOIMUTEIbHON OAITbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM IKae:

50-100 6aoB (3a4TeHO),
0-49 6amnoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHBIE 33/IaHUSl WJIH WHbIE MATepPHAJIbI, HEOOXOIUMbIE JIsl OLEHKH
3HAHUH, YMEHHWiH, HaBbIKOB U (WIM) ONbITA [AeATEJbHOCTH, XaPAKTePU3YHIOIIUX
(opMupoBaHusi KOMIIETEHIINI B MIpoLiecce 0CBOEHHs 00pa30BaTe/LHON NPOrpaMMbl

Bomnpocs! k 3auery
Pa3HOBHIHOCTH METO/IOB MALTUHHOTO OOY4YEHHUS.
OO01as xapakTepuCTUKa METO/I0B MAIIMHHOTO O0YUYEHUS C YUUTEIIEM.
OO61mas xapakTepucTHKa METO/I0B MAIIIMHHOTO 00y4YeHus 6€3 y4uTes.
Haznauenune 6ubnuorexkn NumPy.
Hasnauenune 6ubnmmorexu Scikit-learn.
Hasnauyenue 6ubnmorexu Pandas.
OOyuaronuii ¥ TECTUPYIOIUI HAOOPHI TaHHBIX.
OcHOBHBIE 337]7a4H MAIIMHHOTO O0YYEHHUS C YUUTEIIEM.
OcHOBHBIE 331a4l MAIIMHHOTO 00yueHus 0e3 yuuTess.

. CBOICTBa HEZJOYYEHHOCTH U MEPEYYEHHOCTH MOJEIN MAIIMHHOTO O0yUYEeHHUSI.
. Anroputm K-0mimkaimmx cocesieil st pelieHus 3a1a4 KiacCu(GuKauy MoJieieil MalliHHOTO

00yJeHwusI.

. AJ'IrOpI/ITM K-Ommxaimmx coceaeu s peuICHus 3a1a4 perpeCCruun MozeJieil MalllMHHOTO

00yJeHwusI.

Mertoabl TUHEHHOM perpeccuu Ui pelleHus 3aay MalIMHHOTO 00y4eHusl.

Haznauenue anropuTMoB MallIMHHOTO 00y4YeHUs 0€3 yuuTess.

ANTOpUTMBI KJIaCTepU3alluU JaHHBIX MOJIENIeH MAIlTMHHOTO 00yUeHHUs.

Meron ananu3a rinaBHbIX komrnoneHT (PCA).

Mertoa arnmoMepaTuBHON KJIacTepU3alliy Jsl peIieH s 3a/1a4 MalllMHHOTO 00y4YeHus 6e3
YUUTEIIA.

Ha3nauenue MeTo/1a MHOKECTBEHHOT0 00yueHus ¢ pacnpenenenueMm Cteronenta t-SNE.
Haznauenue anropurma (pakTopHu3aliy HEOTPULIATENBHBIX MATPHIL.

OAHOCIONHBIN 1 MHOTOCIOWHBIN nepcenTpoHbl. CTPYKTYpa, BXObI, BBIXO/IbI, BECOBBIE
KO3 UIIUEHTHI.

QOyHKIUY aKTUBAlUU HEHPOHOB B HEUPOHHBIX CETSAX.

OcHOBHbIE TapaMeTPbl HEMPOHHBIX CETEH.

AJTOpUTM I'paMEHTHOTO CITyCcKa JUIst 00yueHUs] HeHPOHHOM CeTH.

CroxacTU4ecKHil anropuT™ rpaJUeHTHOrO CIycKa JUisl 00y4eHHs] HEHPOHHOM CETH.

3TalNbl




25. AnroputM rpaaueHTHoro cirycka Adagrad st o0ydeHus: HeHPOHHOW CETH.
26. CBepTOUHBIC HEUPOHHBIE CETH VIS MOJIeTIeH MAITMHHOTO OOYYEHHS.

27. KOMITIOHEHTHI CBEPTOYHON HEUPOHHOMU CETH.

28. PexyppeHTHbIE HEHPOHHbIE CETH [l MOJeIell MAllIMHHOTO 00y4€eHusl.

29. Cetu nonroii kparkocpounoit namsatu LSTM ainst o0ydenus HelipoHHOM ceTH.
30. OcHOBHBIE KOMITOHEHTHI peKyppeHTHOU STM ceTw.

Kpumepuu oyenusanus:

- 50-100 6am10B («3a4TE€HO») — U3JIO’KEHHBIN MaTepual (PaKTHIECKU BEPEH, HAJTMYUE TITyOOKUX
UCUCPIIBIBAOININX 3HAHUH B 0OO0BEME IPOWMICHHONW NPOrpaMMbl JUCHUILUIMHBI B COOTBETCTBUU C
MOCTaBJIEHHBIMU TPOrpaMMOIl Kypca LEIIMH M 33JadaMu OOYYEHHs; TMpaBUIbHBIC, YBEPEHHBIC
JEHCTBUSL TIO MPUMEHEHHIO TOJIYYCHHBIX 3HAHWUH Ha IMPAaKTHKE, TPAMOTHOE W JIOTUYECKH CTPOHOE
U3JI0KEHWE MaTepuana TpU OTBETE, YCBOCHHWE OCHOBHOM W 3HAKOMCTBO C JOIOJHHUTEIHHOMN
JUTEPaTypOii; HaJTMYUE TBEPJABIX W JOCTATOYHO IMOJHBIX 3HAHUW B 00BEME MPONIACHHOW MPOrpaMMbl
JUCLHUTUTMHBL B COOTBETCTBHM C LEISAMU OOy4YCHHs, IPaBUIIbHBIC ACUCTBUS MO MPUMEHEHUIO 3HAHUH
Ha TIPAKTUKE, YETKOC H3JIOKEHUE MaTepuaia, JONMYCKAITCS OTHICIbHBIC JIOTHYECKUE U
CTHJIUCTUYECKHE TOTPEIIHOCTH, 00YJaIONIHiACsS YCBOMII OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBAaHHYIO B
paboueil mporpamMMe IUCIMILIMHBI; HAIWYHE TBEPAbIX 3HAHWW B O0BbEME MPONJIEHHOTO Kypca B
COOTBETCTBUHM C LEISIMH OOYYEHHS, H3JIO)KEHHE OTBETOB C OTACIbHBIMU OIIMOKAMH, YBEPEHHO
UCTIPABJICHHBIMH TI0CJIC JOTIOJHUTEIBHBIX BOIIPOCOB; IPABHIIBHBIC B II€JIOM JICHCTBHS 110 IPUMEHEHHUIO
3HAHUH Ha MPAKTHUKE;

- 0-49 6annoB («HEe 3a4TEHO») — OTBETHI HE CBSI3aHBI C BOIIPOCAMH, HAIMYUE TPYObIX OMIMOOK B
OTBETE, HEMOHUMaHKE CYIIIHOCTH M3J1araéMoro BOIIPOCa, HEYMEHHE MPUMEHATh 3HAHUS HAa MPAKTUKE,
HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha JIOMOJHUTEIBHBIC U HABOISIIUE BOIPOCHI.

3aganus AJs onpoca
Bapmuanr 1.
1. Pa3HOBHIHOCTH METOJIOB MAILIMHHOTO O0YYEHHS.
2. Aunroput™ K-Onmxaiimmx cocesieit uist peleHus 3a/1a4 KiiacCu(pUKaIid MOIeei
MalTUHHOTO O0Yy4EHHUS.
3. ®yHKIMHU aKTHBAallUM HEWPOHOB B HEHPOHHBIX CETAX.
Bapuanr 2.
1. OGmas xapakTepuCTHKa METO0B MAIlTMHHOTO 00y4eHus 0e3 yuuTens.
2. Amroput™m K-Omwkaifimux cocemed Ul peHICHHsS 3a7ad  PErPecCHd  Mojesei
MAaIIMHHOTO O0YYeHHSI.
3. OcHOBHBIE TapaMeTpbl HEHPOHHBIX CETEH.
Bapuanr 3
1. OOmas xapakTepucTHKa METO/I0B MAIIMHHOTO O0OYYEHUS C YUUTEIIEM.
2. DyHKIMM aKTUBAIlMM HEHPOHOB B HEUPOHHBIX CETIX
3. Aumroput™m K-Ommkalmx cocemedl A pelreHust 3amad  KiacCHHUKAIMH MOJeen
MAaIIMHHOTO 00yUeHUSI.
Bapnasnr 4.
1. Hasnauenue 6ubmuorexu NumPy.
2. Ha3znaueHwe alrOPUTMOB MAallTHHHOTO OOy4YeHUs 0€3 yIuTeIIsl.
3. CroxacTu4eckuil alrOPUTM IPaJUEHTHOTO CITyCKa JJIsi 00y4eHUs: HEMPOHHOW CETH.
Bapnanr 5.
1. Hasnauenue 6ubnmorexu Scikit-learn.
2. ANTOpUTMBI KJIaCTEPHU3AINN JaHHBIX MOJIEel MAITMHHOTO O0Y4IeHUSI.
3. Auxroputm rpagueHTHOro cirycka Adagrad mist o0ydeHns: HeHPOHHOMW CETH.
Bapuasnr 6.
1. Hasnauenue OGubnmnorexu Pandas



2. Meron ananu3a riaBHbIX koMroHeHT (PCA)
3. CBepTouHbIEC HEHPOHHBIE CETH JIJISI MOJIENICH MAITMHHOTO OOYy4YCHHUS.
Bapuanr 7.
1. OOGyuaromuii ¥ TECTUPYIOUTUH HAOOPHI TAHHBIX
2. Metoa armoMepaTUBHOM KiacTepU3alluu Ui PEIICHUS 3a7ad MAlIMHHOTO OOYYCHHS

0e3 yuuTers.
3. KoMIIOHEHTBI CBEpPTOYHON HEMPOHHOM CETH.
Bapwuanr 8.

1. OcHOBHBIE 33/1a4U MAIIMHHOTO O0YYEHHS C YIUTEIEM

2. Hasznayenue meTo/1a MHOXXECTBEHHOTO 00y4ueHus ¢ pacupeneiaeHueM Crpaenta t-SNE.

3. PexyppeHTHbIC HEHPOHHBIE CETH I MOJIENIeH MAITUHHOTO O0Y4EHUSI.
BapwuanT 9.

1. OcHOBHBIE 33/1a4¥ MAIIMHHOTO O0y4YeHUs 6e3 yauTers.

2. Haznauenwue anropurma (hakTopHu3alii HEOTPULIATEIbHBIX MATPHII.

3. Cetu nonaroii kparkocpounoit namstu LSTM anst o0ydenus HelipoHHOI ceTu.
Bapuant 10.

1. CgpoiicTBa HEIOYYEHHOCTH U NMEPEYUYEHHOCTH MOJIENHM MAaTMHHOTO 00Yy4€EHUS.

2. OOHOCHOWHBIN U MHOTOCIIONHBIN niepcenTpoHbl. CTPYKTYpa, BXO/bI, BBIXO/bI, BECOBBIC

KOX(PHUIIHEHTHI.
3. OcHoBHBIE KOMIIOHEHTHI peKyppeHTHoit STM cetu.

Kpumepuu oyenusanus (0ns kasxcoozo eapuanma,).
18-20 6. — oTBETHI Ha Bce BOIPOCHI JaHBI BEPHO;
15-17 6. — ooUH U3 OTBETOB C HETOYHOCTIMHU,
11-14 6. — 2 oTBETa C HETOYHOCTSIMH;

9-10 6. — 3 oTBETA C HETOYHOCTSIMHU;

6-8 0. — HEeT oTBeTa Ha OAWH BOIIPOC;

0-5 6. — HeT oTBeTa Ha 2 BoIpoca.

Maxkcumanwvhnoe konuuecmeo 6a1106 3a onpoc 4-20 cemecmpa — 20.

JlabopaTopHble 3axanus

JlabopaTtopHoe 3amanue Nel

O3HaKOMMTBHCS C OCHOBHBIMU BO3MOXHOCTSAMM OuOanorek NumPy u Pandas ans paGotel ¢

YHUCIIOBBIMU JAHHBIMU U IaHHBIMH B (popmaTte TabJInLI.

JIaGoparopHoe 3agaHue Ne2

O3HakoMuUThCS ¢ ocHOBamMM OubOnmorekn Matplotlib ans Buszyanuszanuu nanusix. Hayuntbes
CO3/1aBaTh pa3jMuyHble THUMBI TpaQUKOB M HAcTpauBaTh HUX MapaMeTpbl. [IOHATH, Kak MOXHO
BU3YaJM3UPOBATh AaHHbIE [ Oosiee A(EKTUBHOTO aHAIIN3A.

JIaboparopHoe 3aganue Ne3

[IporHo3upoBaHue 3a7epKKU PEHCOB IMyTEM CO3/JaHHMS MOJACIA MAIIMHHOTO OOY4YeHHUsS B
Python.

JlabopaTtopHoe 3amanue Ned

[Tony4yeHne NpPaKTUYECKUX 3HAHUU 1O pa3pabOTKe PErpecCHOHHBIX MOJENed MAalIMHHOTO
00y4eHHs ¢ yYUTeNIeM Ha OCHOBE JIaHHBIX KJIMEHTOB.

JIaGoparopHoe 3aganue Ne5

N3ydenue pabotel ¢ nepeBbsiMu. [Ipoliecc moctpoeHus nepeBa, nepeoOyueHue, yaydlleHHe
TOYHOCTH.

JlabopaTtopHoe 3amanue Ne6

Pabora ¢ nmoctpoenuem HeiiponHsix ceteld. [loctpoenne MLP ceru. M3menenue mapameTpos
HeliporHou cetu. [IpenoO6paboTka u MacmtabupoBanue naHHbIX. OIIEHKA PE3yIhTaTOB

JIaGoparopHnoe 3aganue Ne7



Pazpaborka u wuccienoBaHHME CBEpPTOYHOW HEWpPOHHOHW ceTm Ha s3bike  Python ¢
ucnoibs3oBanueM oudnmuorexu TensorFlow u makera Keras

JlaboparopHoe 3amanue Ne§

Pa3paboTtka u wuccinegoBaHWE PEKYPPEHTHOW HEWpOHHOM ceTh Ha sa3bike  Python ¢
ucnoibp3oBanueM oubnnoreku TensorFlow u makera Keras.

Kpumepuu oyenusanus (015 kaxcoozo 3a0anus):

8-10 0. — 3agaHue BBHITIOJHEHO BEPHO;

6-7 6. — Ipu BBITIOJTHEHUH 3a/I1aHUS OBLIN TOMYIIICHBl HETOYHOCTH, HE BIUSIOIINE HA PE3yJIbTAT;,
3-5 0. — Ipu BBITTOTHEHUH 3aJ]aHUs OBLIN JOIYIIICHBI OIITMOKY;

0-2 6. — mpu BBIMOJIHEHUH 3a/1aHUS OBLIH JOMYICHBI CYIIECTBEHHbIE OIIMOKH.

Maxkcumanvnoe Konuuecmeo 0annos 3a éce nravopamopusle 3ao0anusn 4-20 cemecmpa — 80 (8
3adanuit no 10 oannos).

3. Meroauyeckue MaTepuasbl, ONpeJeJsilOlINe TMpPoUeIypPbl OLEHHMBAHUS 3HAHWI,
YMeHUii, HABBIKOB U (WJIM) ONbITA JAeSTeJIbHOCTH, XapaKTEePU3YIIUX 3Tanbl (GopMUpoOBaHUS
KOMIIEeTeHIM A

[Iporienypsl OICHMBAaHUSI BKIOYAIOT B Ce0S TEKYIIMd KOHTPOJbE W MPOMEKYTOUHYIO
aTTECTAIHIO.

Texkymuii KOHTPOJIb YCIICBAEMOCTH IPOBOIMTCS C HUCIOIB30BAHUEM OIICHOUHBIX CPEICTB,
MNpeaACTaBJICHHBIX B II. 2 JAHHOT'O IIPHIIOKCHHA. PeByJ'H)TaTBI TCKYLICTO KOHTPOJIA OOBOAATCA OO
CBEJICHUS CTYJICHTOB JI0 IIPOMEXYTOYHOMN aTTECTAINH.

IIpomexxyTouHast aTTecTAlMs TIPOBOJAUTCS B (hOpMe 3a4eTa.

3aueT MPOBOAMTCA MO PACHUCAHHUIO MPOMEKYTOUHON arTecTanuu. KolndecTBO BOIPOCOB B
3agaHnn — 3 (2 TEOPETHYECKHUX BOMPOCa M OHO J1aboparopHoe 3amaHue). OObsSBICHHE PE3yIbTaTOB
MIPOM3BOJUTCS B JICHb 3aueTa. Pe3ynbTaThl aTTeCTallM 3aHOCATCS B BEJOMOCTh M 3aYETHYIO KHIKKY
CTYZCHTA.

CrTyneHTsl, HE NpPONICANINE MPOMEXKYTOUHYIO aTTeCTallMi0 MO TpaduKy, TOIKHBI
JIMKBUIUPOBATH 3aA0JDKCHHOCTDb B YCTAHOBJICHHOM IMOPSAIKE.



[Tpunoxenue 2

METOANYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIHUIIJIMHBI

VY4eOHBIM IJIaHOM IIPELYCMOTPEHBI CIIEAYIOIINE BUbI 3aHITUMN:

- JICKLUN;

- 1abopaTopHEIEC 3aHATHS;

B Xxoze JIEKIIMOHHBIX 3aHATHHA pacCMaTPUBAIOTCS OCHOBHBIE TEOPETUUYECKUE BOIIPOCHI, NAIOTCA
PEKOMEH/IALIUH JUTIsl CAMOCTOSATEIbHOM pabOoThI M IOATOTOBKE K JIAOOPATOPHBIM 3aHATHSIM.

B xone naGopaTOpHBIX YIayONAIOTCS W 3aKpeIUISIIOTCA 3HAHUSA CTYJIEHTOB IO psay
pPaccMOTPEHHBIX Ha JIEKIUSX BOIPOCOB, Pa3BUBAIOTCSI HABBIKY ITPAKTUUECKON pabOTHI.

IIpu noaroToBke K 1a00paTOPHBIM KaXAblil CTYJEHT JOJKEH:

— U3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATYPY;

— U3YyYUTh KOHCIIEKTBI JIEKIUH;

— MOJArOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOil TeMe.

B mpomecce noAarotroBku K 1a0OpaTOpPHBIM — CTYJAEHTBI ~ MOTYT  BOCIOJIb30BaThCS
KOHCYJIbTAIIUSIMH IPENO01aBaTeNsl.

Bomnpocsl, He paccMOTpeHHbIE Ha JIEKIUAX, JJAOOPATOPHBIX 3aHATHUSAX, JTOJIKHBI ObITh U3yUYEHBI
CTYJICHTAMH B XOJE CaMOCTOATEIHHOU paboThl. KOHTPOIE caMOCTOSATEIBbHOM pabOThI CTYICHTOB HaJl
y4eOHOIl mporpamMMol Kypca OCYLIECTBISETCS B XOJ€ 3aHATUH METOAOM OIpOCa, BbIMOJIHEHUS
nabopaTopHBIX 3agaHuid. B Xome camocTosTenbHOW pabOThl KaKIBIH CTYIEHT O0s3aH NPOYHTATh
OCHOBHYI0 M II0 BO3MOXHOCTH JOIOJHUTEJIBHYIO JIUTEPATypy IO HM3y4yaeMOW TeMe, IOIOJIHHUTH
KOHCHEKThl  JIEKUMH  HEJOCTAIOIIMM  MaTepuajoM,  BBINIMCKAMM M3  PEKOMEHJOBAaHHBIX
IIEPBOUCTOYHUKOB, BBIICIUTh HEMOHATHBIE TEPMMHBI, HAUTH HX 3HAYECHHUE B JHIUKIONEIUYECKHX
CJIOBapsIX.

CTyneHT JODKEH TOTOBUTHCS K HPEACTOSIIEMY J1abOpaTOpHOMY 3aHSATHIO IO BCEM
0003HaYeHHBIM B pabouell mporpaMme JTUCHUILIMHBI BOIIPOCAM.

JUI IOATOTOBKYU K 3aHATHUSM, TEKYLIEMY KOHTPOJIIO U MPOMEKYTOYHON aTTEeCTalMU CTYIEHTBI
MOTYT BOCIOJIb30BaThCS AIEKTPOHHO-OMOINOTEYHbIMU crcTeMaMu. Taxke oO0ydaromuecs MOTyT B3STh
Ha JOM HeoOXOAMMYIO JIMUTEpaTypy Ha aOOHEMEHTEe YHUBEPCUTETCKOH OHOIMOTeKH WU
BOCIIOJIb30BaThCSl YUTATbHBIMU 3aJaMH.



