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1. Lesu ocBOEHHS AMCHUITAHBI
Llenpto OCBOCHUSI TUCIUIUTMHEI SBISCTCS N3yYCHUE CTyNeHTaMH 3()()EKTHBHBIX alTOpUT-

MOB CHCTEM HCKYCCTBEHHOTO HHTEJUICKTA U TIOJTYYCHUE OIBITA UX MPAKTUIECKOTO MPHUMEHEHHS.
B npouiecce npenonaBanys AUCIMIUIMHBI PEIIAIOTCS CIETYFOIHE 3a/1a4H:

O3HAKOMJICHHE C METOAaMU O0YUYCHHS C YUUTEIICM;

O3HAKOMJICHHE C METOAAMHU O0yUYeHHS O€3 YUUTEIS;

W3yYeHHUE aJrOPUTMOB TITyOOKOTO 00YUEHUS;

MPAKTUYECKOE MCIIOJIb30BAaHIE CUCTEM UCKYCCTBEHHOTO HHTEIUICKTA.

2. MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

JlucumninHa OTHOCUTCS K 4acTd, (OpMUPYEMOIl yJyaCTHHUKaMHU 00pa3oBaTeNbHOrO Mpo-
1iecca, u SBISETCS TUCIUIUTMHON 10 BRIOOpY .

JlucummuinHa TECHO CBsA3aHa ¢ KypcaMu «MaTeMaThudeckuil aHanus», « Teopus BeposiTHO-
CTell U MaTeMaTu4ecKas cTaTUCTHKa». DopMupyeMble HaBBIKU B X0J1€ OCBOCHHSI Kypca Ha dTarmax
JanbHeNero oOy4eHus MOTYT SBJIATbCS CPEIACTBOM BBINOJIHEHUSI HAy4YHbIX padoT. Crieayer oT-
MCTUTH JUHAMUKY IMOCTOSIHHOI'O COBCPUICHCTBOBAHUA CUCTCM HaA 6336 MCTOJ0B MAallTMHHOI'O 06y-
YEHUs, 9TO TPeOyeT OT Mpoliecca MPernoIaBaHmsl IOCTOSTHHOMN T0paOOTKH U IEpepabOTKH HEKOTO-
PBIX pa3eyoB.

3. [lnanupyemble pe3yJibTaThl 00yUeHHs M0 JUCHUILINHE, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMHU
pe3yJbTaTaMH OCBOEHHS 00pa30BaTeIbLHOI MPOrpaMMBbl

[Iponecc u3yueHHUs AUCHUILIMHBI HAIIPaBieH Ha (YOPMUPOBAHHE CIEAYIONIMX JIEMEHTOB
koMmrieteHnmi B cootBercTBrH ¢ PI'OC BO, OIT BO u npuoOpeTeHust cieayronmx 3HaHul, yMme-

HUH, HABBIKOB U (WUJIM) OTIBITA ACITEILHOCTH:

AKCIEPUMEHTAIIb-
HBIC METOJIBI HC-
cJIeJOBaHU C Iie-
JIBIO aHAJIN3a Te-
KYILLETro COCTOS-
HUSI TEJIEKOMMY-
HHUKAIIMOHHBIX
YCTPOWCTB, CH-
CTEM U ceTel

YCTPOMCTB, CH-
CTEM U CeTeH

®opmupyemasi [MHamkarop 10CTHU- Ilepeuenn

KOMIIETEHI[USl |’KeHHs] KOMIIeTeH- IUVIAHUPYEMBbIX Pe3yJbTATOB 00y4eHus!
(xox u popmy.iu- 1107074

POBKAa) (xox u popmynn-
POBKA)

IIpodeccnonabHbIE KOMIIETEHIIUU
ITK-2 na I1K-2.1 3HaeT:
Cnocoben pu- 3HaeT OCHOBHEIE — HOJXOJIbl, MO3BOJISIIOLINE BBIMOJIHATh HACTPOUKY mHapa-
MCHATH COBpe- XapaKkTCPUCTUKHU METPOB AJITOPUTMOB MAIIMHHOTO O0YUYECHHS;
MEHHBIE TEOPETU- | TEICKOMMYHHKA- | yMeeT:
YyecKue U (Win) LIMOHHBIX — peanu30BbIBATh AJITOPUTMbI MAIIMHHOTO O0YYEHUS C UC-

MMOJIb30BAHUEM CPEACTB KOMIIBIOTCPHOTO MOACIMPOBAHNA

N1 I11K-2.3
IIpoBoaut Teope-
TUYECKHE HCCIIe-
JIOBAHUS TEJe-
KOMMYHUKAaI[MOH-
HBIX YCTPOWCTB,
CHCTEM M CETEU

3HaeT:

— METOJIbI MAIIMHHOTO OOYyYCHHS C yuHuTenem u 0e3
YUUTENS;

— MPUMEPBl MPAKTUYECKUX 3334, B KOTOPBIX BO3MOKHO
3¢ PEKTUBHOE UCIIOJIF30BAaHUE METO0B MAIIMHHOTO 00Y-
YeHUS

yMeeT:

— BBITIONTHATh HACTPOHKY ITapaMeTpOB alTrOPUTMOB Ma-
IIMHHOTO 00Yy4eHNs;

— aHaJM3UPOBATh MPABIILHOCTH PAOOTHI AITOPUTMOB Ma-
IIMHHOTO O0YYCHHUS.

BJajaeer:

— HaBBIKAMH MTOCTPOCHUS, aHAIN3a U KOMITLIOTEPHOTO MO-
JITUPOBAHHUS CHCTEM MAIIMHHOTO 00yYeHHSI.

2




4. O0beM, CTPYKTYPA U coiepKaHue TUCHUILTHHBI

OO61mas TpyJ0€MKOCTh AUCHUIUIMHBI COCTABISET 2 3a4eTHBIE IUHUIIBI, 72 aKaJ. Jaca.

Ne Templ (pa3aeibl) Buabl yueOHbIX 3aHATHIH, DopMbI TEKYLLIETO
n/n JUCUUILIMHBI, BKJIIOYAsl CAMOCTOATEIBHYIO | KOHTPOJIA yCIIeBaeMo-
UX COJep:KaHMe paboTy CTy1eHTOB, CTH
U UX TPYAOEMKOCTh
=~y (B akagemMuyeckux yacax) | dopma npomexKyToU-
§ KonrakTHas padora g HOM aTTecTaluu
3 o | E
o S| 2| £ |24 5 -
=| | E| |55 &%
S| 2| 2| 5|88 ¢cg
S| E| 2| 5|Eg¢e"
IR AR
= =] I~ 5 @)
Benenue u 0030p marepu- | 7 3 1,5 2
1 |ama kypca. Beenenue B
s3Ik Python
Jluneitnas perpeccusi c on- | 7 5 2,5 10,25 2 |TectupoBanue, 3ajaHue
HO nepeMeHHOM. JIune- JUIsL CAMOCTOSITEJIBHON pa-
o |Hast perpeccus co MHOXKe- 00THI
cTBOM nepeMeHHbIx. Kiac-
cudukaiys. Jlorucruue-
CKasi perpeccust
3 HckyccTBeHHbIE HEHPOH- 7 4 2 2 |TectupoBaHue, 3anaHue
HbIe ceTH (TIpeICTaBICHHUE) JUTSL caM. paboThI
4 HckyccTBeHHbBIE HEHPOH- 7 3 1,5 10,25 2 |TectupoBaHue, 3amaHue
HBIE ceTH (00ydeHue) JUIsl caM. paboThI
Pexomenpauuu no npume- 7 3 1,5 10,25 2 TectupoBanue, 3amaHue
HEHHIO aJITOPUTMOB Ma- JUTS CAMOCTOSITETTFHON pa-
IMIMHHOTO 00y4enus. I1o- 00THI
5 |CTPOGHNE CHCTEM MaIIHH-
HOTO 00ydeHus. OnrTude-
CKO€ Pacrio3HaBaHHUE CHM-
BoJioB. ®opmMupoBanue
0a3bl JaHHBIX
6 Knacrepuzamus 7 3 1,5 10,25 2 |TectupoBanue, 3ajaHue
JUTS caM. PabOThI
7 Ananu3 riIaBHBIX KOMIIO- 7 3 1,5 10,25 2 |TectupoBaHue, 3amaHue
HEHT JUTS caM. paboThl
JlerekTupoBaHue JuIl Ha 7 3 1,5 10,25 1
8 |ocHoBe anroputma Bu-
ona/Jl>xoHca
9 MammmaHOoe 00y4ueHue Ha 7 3 1,5 10,25 1
OoJbIINX 0a3ax JAaHHBIX
10 I'my6okoe c36yquHe. Ceép-| 7 | 4 2 10,25 1
TOYHBIC HEHPOHHBIE CETH
03] 1,7 3auer
HUTOI'O 34 17| 2 (0,3 | 18,7




CoaepixaHue pa3aeioB THCHUILTHHBI

Tema Ne 1
BBenenue u 0630p Mmatepuana kypca. Beeaenue B s3b1k Python

Yro Takoe mammHHOe oOyueHue? [Ipumeps! 3amad, penraemble B 00JaCTH MAaIIMHHOTO
o0OydeHus (00yUYeHHUE C yUUTeNIeM U 0e3 YUUTEIlsd, CTUMYJIMPOBAHHOE 00yUYEHHE, IBOJIONMOHHOE
o0yuenue). O630p OCHOBHBIX HHCTPYMEHTOB si3blka Python.

Tema Ne 2
JIuneiinas perpeccus ¢ OQHON NepeMEeHHOM. JIMHENHas perpeccusi CO MHOKECTBOM IIEPEMEH-
HbiX. Knaccudukanus. Jloructuueckas perpeccust

OO61ast mocTaHOBKA 3a/1auu perpeccuu. YTo Takoe runoTesa, mapaMeTpbl MOJEIH U CTOU-
MocTHast (DyHKIMSI Ha MpUMepe 3ajaud JUHEeWHo perpeccun? MHMHHUMU3AIUS CTOUMOCTHOM
¢GyHKIMU (HOpMasbHbIE YPaBHEHUS U YMCJIEHHAs ONTUMU3anus). MeTosx rpaAMeHTHOTO CIIyCKa.
MacutabupoBaHue MPU3HAKOB U HACTPOMKa CKOPOCTH 00yUEHHsI arOpUTMA.

OOm1ast mocTaHOBKA 3a1a4M Kiaccupukanuu. Jloructuueckas perpeccusi u e CTOMMOCT-
Has pyHKUus. ['paHuna npuHATUA peuieHns. MHOroknaccoBas Kiaccu(ukanus Ha OCHOBE JIOTH-
CTHYECKOM perpeccun (OAX0AbI «OAWH IIPOTUB BCEX» U «OAMH IIPOTUB OJTHOTO).

Tema Ne 3
HckyccTBeHHBIE HEUPOHHBIE CETH (TIPEICTABICHHE)

[IpoGnema HenuHeiHON Kiaccudukamuu. buonmormyeckue HeWpoHbI M MO3T. Mogenb
HEHUPOHA U UCKYCCTBEHHBIC HEHPOHHBbIE ceTH. HellpoHHbIE ceTH IpsIMOro pacrpocrpanenus. [pu-
MEpBbI pealIu3aliK JOTHYECKUX ONepaluii Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX ceTel. Kitaccu-
¢uxanus pykonucHslx nugp. Kinaccupukamnus oObeKTOB B CIOXKHBIX ClIeHaX. MHOTOKIaccoBast
KiaccuuKanus 11 HEHPOHHBIX CETEH.

Tema Ne 4
HckyccTBeHHBIE HEMPOHHBIC ceTh (00ydYeHHE)

Perynspuszanus u npobiema nepeoOyuenus. PerynspusoBaHHas CTOUMOCTHAs (PYHKIHS
JUTS1 TMHEWHOM M IOTUCTUYECKOU Perpeccuu, HEMPOHHOM CeTH MPSIMOT0 paclpoCTpaHeHUs. AJro-
pUTM 00paTHOTO pacrpocTpaneHus omuoku. ['panuentHas nposepka. [Ipobiiema ciMMETpUYHO-
CTHU BECOB HEHPOHHOU ceTu. ABTOHOMHOE BoxkJeHue (mpoekT ALVINN).

Tema Ne 5
PGKOMCH,Z[aLII/II/I 110 HpI/IMCHCHI/IIO aJIFOpI/ITMOB MAIIMHHOT' O OGy‘-ICHI/ISI. HOCTpOGHI/Ie CHUCTCM
MaIIMHHOTO 00yueHus. OnTHYecKoe pacro3HaBaHUe CUMBOJIOB. DopMupoBaHue 0a3bl JaHHBIX.

Tema Ne 6
Knacrepuzanus

UYro Takoe kinactepuzaiys? Pa3HOBUIHOCTH aNrOpUTMOB KJIACTEPU3AMH TaHHBIX. AJTO-
put™ K-cpennux (ctommocTHast QyHKITHS, CIydaiiHass MHUIIMATU3AIMs, BEIOOP YKCia KJIacTepOB).
[Tpumeps! ucnonpzoBanus anropurma K-cpennux ams o6padoTku nudpoBhIX H300paKESHHUM.



Tema Ne 7
AHaau3 r1aBHBIX KOMIIOHEHT

3amaya cokpamieHusi pa3MEepHOCTH AaHHbIX. OOmias GopMyIHpOBKa aHalHM3a TJIABHBIX
KOMIIOHEHT W €T0 peaim3alysl Ha MpakTuke. BeiOop yuciia riiaBHBIX KOMIIOHEHT. Pexomennanuu
110 IPUMEHCHHIO aHAJIN3a TJIaBHBIX KOMIIOHEHT. Pacmo3HaBaHuUe JHII ¢ UCTIOJIb30BAHUEM aHAIIN3a
TJIABHBIX KOMIIOHEHT (ITPOCTPAHCTBO JIUI], COOCTBEHHBIC JIMIIA, CTPYKTYpa aIroOpuTMa pacro3Ha-
BaHMSI JIUIT).

Tema Ne 8
JleTekTUpOBaHUE JIUI] Ha OCHOBE anroputMa Bruona//oHca

OO6miee onucanue nMpoodIeMbl TeTeKTUpOBaHus Juil. [Ipru3Haku, UCTIONb3yEMbIE B AJITOPUTME JIe-
TekTupoBanus juil Buona/J[xonca. Kackan kinaccupukatopoB. MHTErpaibHbie W300pasKeHHUSL.
Cna0sie xkmaccudukatopsl. KomureT knaccudukatopoB u OycTuHr. JlaHHBIE U1 00y4YeHHUs Kac-
KaJia KiacCu(pUKaTopoB U TeCTUpOBaHue aaroputma Buoina/JlxoHca.

Tema Ne 9
MammuHaHOe 00ydeHue Ha OONBIHX 0a3axX JaHHBIX

OOmas mocTaHOBKA 3a1a49M 00y4YeHHs Ha 00IbIuX 0azax maHHbIX. CTOXaCTHYECKUH rpa-
TUCHTHBIA CIIYCK M MUHUTPYMIOBON TpaaueHTHbIN ciyck. OnnaiiH-oOyuyenue. TexHomorus
MapReduce u pacnapaieTMBaHUe TaHHBIX.

Tema Ne 10
['my6okoe oO6yuenue. CBEpTOUHBIC HEHPOHHBIE CETH

[Ipobnema riry6okoro oOydeHusi. ApXUTEKTypa CBEPTOUHON HEHPOHHOU ceTh (CBEPTOU-
HBI CJIOH U CJI0M MPOpEKMUBaHUS, TIOITHOCBSI3HBIE €10 ). O0y4yeHne CBEpTOUHOM HEHPOHHOM CETH.
[IpensaputensHOoe 00ydyeHUe U aBTOIHKOAEPHI. [IpuMepsl ncnonb30BaHus CBEPTOUHBIX HEHPOH-
HBIX CETeH /Ul PelIeHUs] Pa3TUYHBIX MPAKTHUYECKUX 3a1ad.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YK CJI€ TEXHOJOTHH JJIEKTPOHHOTO 00y4YeHHs U -
CTAHLIMOHHBIE 00pa30BaTe/IbHbIe TEXHOJIOTMHU, HCIOJIb3yeMble MPHU 0CYIIeCTBIEeHNH 00pa30-
BaTeJIbHOIO NMpoiecca no IUCIUNIUHE

B npouiecce o0yueHust HCMOIB3YIOTCS ClIEAYONIE 00pa30oBaTeNbHbIE TEXHOIOTHH:

BBoanasi Jieknusi — 1a€T NEePBOE 1EJIOCTHOE MPECTABICHNUE O TUCLUUIIIMHE U OPUEHTHU-
PYET CTyZIeHTa B CUCTEME U3YUECHUS TaHHOM AUCUUIIINHBL. CTyAEHTHI 3HAKOMSITCS C HA3HAYeHHEM
U 3aJiladyaMiU Kypca, €ro poJibto 1 MECTOM B CUCTCMC y‘-I€6HI>IX JUCHUIIIIMH U B CUCTEME ITOATOTOBKHU
B 1enoM. Jlaerca kpaTkuil 00630p Kypca, UCTOPHUS Pa3BUTHS HAYKH M MPAKTUKH, JOCTHKEHUS B
9TOU C(bepe, HMCHA M3BCCTHLIX YUYCHBIX, U3JIAratOTCA NCPCIICKTUBHBLIC HAIIPABJICHUSA UCCIICA0BA-
Huil. Ha 3T0i1 1eKiuu BbICKa3bIBAIOTCSI METOIMYECKUE U OPTaHU3AIIMOHHBIE 0COOCHHOCTH PabOThI
B paMKax JIaHHOW TUCIUIUIMHBI, a TAKXKE JA€TCS aHATN3 PEKOMEHIYeMOH yueOHO-METOUIEeCKON
JUTEPaTYPHI.

JlaGopaTopHas paGoTa — opranu3zanus yueOHoil paboThl ¢ pealbHbBIMH MaTepHATLHBIMU U
MH(GOPMaIIMOHHBIMU 00BEKTAMU, SKCIIEPUMEHTaIbHAs paboTa C aHAJIOTOBBIMU MOJIEIISIMU Peallb-
HBIX O0OBHEKTOB.

KoHcyabTanum — BUl y9eOHBIX 3aHITHH, SIBISIOMNNUCS OHON U3 (GOpM KOHTPOJIS CaMo-
CTOSAITENILHOW paboThl CTyeHTOB. Ha KOHCyNbTalMAX 1Mo Mpoch0e CTyIEHTOB pacCMaTpHUBAIOTCS
Haubosee CI0KHbIE MOMEHTHI P OCBOCHUHU MaTepuaia JUCIUILIMHEL, IPernoaBaTellb OTBeYaeT
Ha BOIPOCHI CTYIEHTOB, KOTOPbIE BO3HUKAIOT Y HUX B IPOLIECCE CAMOCTOSATEIBHOM PabOTHI.



6. IlepevyeHb JMIEH3MOHHOTO U (WJHM) CBOOOJHO PACIIPOCTPAHSIEMOr0 IPOrPaMMHOI0 odec-
NeYeHusi, UCNOoJIb3yeMOro NMpHu OCYLIecTBJIEeHHH 00pPa30BaTeJIbHOIO Mpolecca Mo JMCIHU-
MJIMHe

B mporuecce ocymiecTBieHuss 00pa3oBaTeabHOIO Ipolecca Mo TUCHMIUIMHE HCHOIb3Y-
I0TCSL:

Ui OPMHUPOBAHUS MAaTEPHAJIOB I TEKYLIEro KOHTPOJIS YCIEBAEMOCTH M MPOBEICHUS
IPOMEXKYTOUHOM aTTecTaluu, Juist popMHUpPOBaAHUS METOAMYECKUX MAaTEPUANIOB MO JUCIUILINHE!

— nporpammsbl Microsoft Office;

— Adobe Acrobat Reader.

7. IlepevyeHb cOBpeMEeHHBIX NMPO(eCCHOHANBHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX CIpa-
BOYHBIX CHCTEM, HCII0JIb3yeMbIX NPH OCYLIeCTBIEHUH 00pa30BaTeJIbHOIO NpoLecca Mmo Juc-
HMILTHHE (IPY He0OXOIMMOCTH)

B mpouecce ocymiecTBieHuss 00pa3oBaTeabHOIO Ipolecca Mo TUCHUIUIMHE HCHOJIb3Y-
IOTCS:

ABToMaTtusupoBaHHas  OuOnaMoTeuHO-uHPOpManmonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php.

8. [lepeyeHb OCHOBHOI W JONMOJHUTEILHON y4eOHOH JIMTEpPaTyphbl, pecypcoB uHpopManu-
OHHO-TeJIEKOMMYHHKAIMOHHOMH ceTH «AHTepHeT» (IPU HEOOXOAUMOCTH), PEKOMEHIyeMbIX
AJI5l OCBOECHMS AUCHMILIUHBI

a) OCHOBHasl JIMTepaTypa
1. Ocumnos, I'. C. Metoas! uckycctBenHoro unremiekra / Ocunos I'. C. - Mocksa : DU3MA-
TJIUT, 2011. - 296 c. - URL : https://www.studentlibrary.ru/book/ISBN9785922113236.html

0) 10MOJTHUTEJIbHAS JIUTEpaTypa

1. Mecrenkuii, JI. M. MaTemaTnyeckne METOIBI pacro3HaBaHus oopa3os / Mecrel-
kuii JI. M. - Mocksa : Hanmonanenelii OtkpsiTelii YHUBepcuteT "MHTYUT", 2016. - URL :
https://www.studentlibrary.ru/book/intuit_134.html

B) pecypcnl cetn «AHTEpHET»:
1. DnexkrponHas OubmuoTeka yueOHbIx MaTepuanon Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

9. MaTepunaibHO-TeXHH4YecKasi 0a3a, He00X0AUMAasI /ISl OCYLeCTBICHHA 00Pa30BATEJILHOI0
npouecca no JUCHUIINHE
MarepuanbHO-TeXHUYECKas 0a3a, HeOOXOoauMast ISl OCYIIECTBICHHs] 00pa30BaTEIHLHOTO
nmpomnecca no JMCHUIUIMHE BKIIIOYACT B CBOH COCTaB CIICIINAJIbHBIC IIOMCIHICHUA:
— ydeOHbIe ayIUTOPUN AJI IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA;
— yueOHBbIC ayUTOPUH ISl POBEECHUS Ja00OPAaTOPHBIX padoT;
— ydeOHbIE ayIUTOPUU JJISl IPOBEJCHUS TPYIIOBBIX M MHAUBUIYAJTbHBIX KOHCYJIbTAIIUM,
— yudeOHbIe ayIMTOPUU JJIsl POBEACHUS TEKYIIEro KOHTPOJS M MPOMEKYTOUYHOU aTTe-
CTaLluH;
— MOMCHICHHUSA OJIsA CaMOCTOSITEIILHOU pa6OTI)I;
— IOMCHICHHA IJid XpaHCHUA U HpO(l)I/IJ'IaKTI/ILICCKOFO O6CJ'IY)KI/IBaHI/I$I TEXHUYCCKUX
CpeaCTB OOy4YCHHS.
CHGLII/IEUII:HI:IG MOMCIICHHUA YKOMIIJICKTOBAHbI CPCACTBAMU 06y‘-I€HI/ISI, CIIyXXalluMu JJ1s1
MIpeICTaBICHUS YueOHOW HH(pOpMAIMK OOJIBIIION ayTUTOPHH.
Yucno mocagoyHbIX MECT B JICKIIMOHHOM ay TUTOpUHN OOJIbIIe THO0 PaBHO CIUCOYHOMY CO-
CTaBy MOTOKA, a B ayJUTOPHUH AJIs MPAKTUYECKUX 3aHATUN (CEMHUHAPOB) — CIIUCOYHOMY COCTaBY



rpymnmsl o0yvaromuxcs. (s mpoBeaeHus 1abopaTopHBIX padOT rpyIna 00yJIaromuXcs JeTUTCS
Ha JIB€ MOATPYIIIHI).
ABTOD:

Jlouent kadeapsl THOOKOMMYHUKAIUN U paIUOGU3UKHU , K.T.H. Xpsies B.B.

(OondicHOCmb, YUeHdas cmenehs) (D@amunus 1.0.)




ITpnioxenne Nel k paGoueil nporpaMme AUCHHUIIMHBI
«MamuHHoe 00yueHmne»

DoHJ O1IEHOYHBIX CPeACTB
A1 IPOBe/IeHNsl TeKylIero KOHTPOJIsA yCleBaeMOCTH
U MPOMEKYTOYHOM aTTecTAlMU CTYACHTOB
10 AUCHMIIHHE

. TumoBbIe KOHTPOJIbHBIE 3aJTaHUSl U UHbIC MaTEPUAJIbI,
HCII0JB3YEMbIE B IPOLIECCE TEKYIIECT0 KOHTPOJIA YCIIEBAEMOCTH

IIpumepHbIe BapuaHTBI 32JaHUI VIS CAMOCTOSITEIbHO PadoThl
Tema: JIunennas perpeccust

1. O3HakoMutbes ¢ marepuanamu Jgexkuuii Ne 1 u No 2.

2. YcTaHOBUTH HEOOXoIMMOe mporpamMmHoe oOecrieueHue. [Ipu BBITIOJHEHUN 3adaHUS
HaBepHsKka noHanoosarcs Python 3, NumPy u Matplotlib.

3. O3HaKOMHUTKCS C CONEPKUMBIM TANKHU € 3alaHUEeM, KOTOpasi BKIIIOYaeT B ceOs (paiiibl,
MPE/ICTaBICHHbBIE HIDKE.

main_one.py — «OCHOBHOI» MOJyJIb, HECOOXOIUMBIN JIJISl BHITIOJTHEHUS TIEPBOU YaCTH

3a/laHusl, KOTOPBIN MOMOXKET BBIMOJIHUTH €ro mo3tanHo. HacTosmmii mporpaMMHBINA KOJ

He TpeOyeT Kakou-1100 KoppeKiuu!

main_multi . py — «0OCHOBHOW» MOJTyJTb, HCOOXO MBI JIsl BBITOJTHEHUS BTOPO YaCTH

3a7aHus, KOTOPBIA MTOMOXET BBINIOJIHUTh €r0 Mo3TanHo. Hacrogmmii mporpaMMHBIN KO

He TpeOyeT Kakoil-mnbo koppekuuu!

datal.txt — 6a3a JaHHBIX IS BHIMOJHCHUS IEPBOM YACTH 33 JaHHS.

data?2 . txt — 6a3a JaHHBIX JUIS BHIOJIHEHHS BTOPOM YacTH 3a/1aHusl.

plotData.py — moayns, comepxamuii ¢pyukmuto plotData, kotopas HeoOxoaMMa

JUIS. BU3YaJU3alluy TaHHBIX.

computeCost. py — moaynb, conepxamuii pyaknuo computeCost, koropas HE0O-

XOJuMa JIJIsl BEIYUCIICHUS 3HAYE€HUSI CTOMMOCTHOM (DYHKIIMH TUHEHHON PETrpecCcuu.

gradientDescent.py — Moy, conepxammid pynkuuto gradientDescent, ko-

TOpasi He00X0uMa /ISl BBITIOTHEHHSI TPAIMEHTHOTO CITyCKa C IeJbI0 MOMCKa apaMeTpOB

MO/JIETIN JTUHEUHOU PErpeCCUH.

featureNormalize.py — moaynb, conepxkarmuii pyukiuio FeatureNormalize,

KOTOpasi HeoOXoauma JIjIsl HOpMalu3aluy MPU3HAKOB.

normalEqn . py — Monyins, conepxamuii pynkmuto normal Eqn, kotopas HeoOxorma

JUIS TIOMCKA MapaMeTpoB MOJENHU JIMHEHHOW PEerpecCcu C UCIOJb30BaHUEM HOPMAJIbHBIX

YPaBHEHUM.

4. BBIMOIHUTE MIEPBYIO YaCTh 3a/IaHUs, CBA3AHHYIO C peanu3aleil 1 uccae0BaHueM Ju-
HEMHOM PEerpeccuy ¢ OJJHON NEPEMEHHOM.

5. BBIMOTHUTH BTOPYIO YacTh 3aJaHUs, CBI3aHHYIO C pean3aluell U UCCIeIOBaHUEM JIH-
HEWHOM pEerpeccur CO MHOKECTBOM MEPEMEHHBIX.

6. OTBETUTH Ha BOTPOCHI, HEOOXOAUMBIE JUISI COCTABIICHUS OTYETA MO JAHHOMY MpaKTH4e-
ckomy 3ajannto. OT4eT cjaeTcs Ha MPOBEPKY B MEYATHOHN WIIM MUChMEHHOW (DopMe B YKa3aHHBIC
CPOKH.

HpI/I BBITIOJITHEHUHN JAHHOT'O 3aJaHUs Tpe6yeTc;1 34IllOJIHUTD ITYCThIC MCCTAa NPOIPaMMHOTI'0O
Koza B 0J10Kax ¢ KomMeHTapueM «Ba koz 31eck». JlaHHyto npouenypy He00X0UMO BBITTOJIHUTh
s ceayronmx yuknuii: plotData, computeCost, gradientDescent.



1. IIpu perienuu 11000M 3a1a4u € UCTIONIB30BAHUEM HHCTPYMEHTOB MAILIMHHOTO O0yUYeHUs
Ba)XHBIM SIBJISICTCSI TIOHUMAHUE CTPYKTYPhl aHATU3UPYEMBIX JaHHBIX U UX BU3yalln3allus B cliydae
BO3MOXKHOCTH. B TmepBoii 4acTu 3aqaHus HpeaiaraeTcsi UCIOiIbp30BaTh 0azy MaHHBIX w3 (haiina
datal.txt. JlanHbie NpeACTaBISIOT COO0H MHOKECTBO OOBEKTOB, OIHUCHIBACMBIX OAHUM IPH-
3HAKOM (YHCJICHHOCTh HACEJICHHS] B HEKOTOPOM TOpOJie) U METKOU (IIPHOBLIH, KOTOPYIO MOXKHO
HOJYYHUTh MPU MPOAAXKE OMPEEICHHOTO TOBAapa B FOPOJE C COOTBETCTBYIOIIECH YHCICHHOCTHIO
HaceleHus ). 3aBepuInTe mporpaMMHsbIid ko1 B moayiie PlotData. py, KoTopblil TO3BOIUT BBI-
HOJHATH BU3YaJIM3alMIO JaHHBIX. 3aBEpLICHUE MOJYJIS MOJApa3yMeBaeT MoJ| co0OW HamucaHue
CTPOYEK MPOrPaMMHOTO KOJIa, KOTOPbIE TIO3BOJISAT BbI3BAaTh (DYHKIHUIO U3 COOTBETCTBYIOLIETO MO-
nyns B ¢aiiie main_one . Py, Mo3BOJIss PEUIUTh OMPEICICHHbIH KyCOK HACTOSIIErO 3aJaHMs.
Hampumep, B 1aHHOM ciyuyae 3aBepIIeHHBIN MPOrpaMMHBII Ko OyAeT BBITISAACTh TaK, KaK Mpe-
CTaBJICHO Ha puc. 1.\

matplotlib.pyplot plt
numpy np

def plotData(data):

0 [aHHLIX B [eK

figure()
.plot(datal:, @ ] ' MpPOBOMHLEIE AaHHbe' )
‘upper s - 1)

.grid()

Puc. 1. 3aBepieHHslii nporpammHsii ko i pyskiuu P lotData

[ocne 3aBepiieHus KaXI0ro 0J0Ka KoJla HHTepIpeTUpyiTe (aia main_one.py c 1e-
JbIO MIPOBEPKHU MPABUIIBHOCTU PAOOTHI COOTBETCTBYIOIIEH YacTH 3a1aHus. Pe3ynbraT BU3yanusa-
IIMM TaHHBIX ¢ ucrons3oBanueM ¢pynkiun P lotData npeacrasnen Ha puc. 2. B ciyuae ycnem-
HOMW HHTEpIpeTaluy IPOrpaMMHOTI0 KOJ1a Pa3peliaeTcs IEPerTH K CIeAyIoIeMy IyHKTY 3a/laHusl.

2. 3aBepiuTe MporpaMMHBINA Ko B Moaysie computeCost. py, KOTOpbIi MO3BOJIHT BbI-
YHCIUTh 3HAaYEHNE CTOMMOCTHOM (DyHKIMHU A7 TMHEHHOM perpeccuu. @OpMyJibl, ONUCHIBAOLIHIE
ee BBIYHUCIICHHE, MpeacTaBieHbl B iekuud Ne 1. [Ipu BRITOTHEHUN JaHHOM YacTH 3aaHUS MOTYT
NOHAA00UThCS PyHKIMU U3 Onbauoreku NumPy, npencTaBieHHbIE HUXKE.

dot — no3BoJISET BBIYUCIUTh MATPUIHOE TIPOU3BEICHHE JUIS IByMEPHBIX MAaCCUBOB U CKa-

JSIPHOE TIPOM3BEACHUE JUISI OTHOMEPHBIX MaCCUBOB (0€3 KOMIIJIEKCHOTO CONPSIKEHHUS).

SUM — MMO3BOJISIET BEIYMCIUTE CYMMY 3JIEMEHTOB BJIOJIb OIIPEICIIEHHON pa3MEPHOCTH JBY-

MEPHOTO MacCHBa U CYMMY BCEX AJIEMEHTOB JIJIsl OMHOMEPHOTO MacCHBa.

Taxoke Mose3HBIM MOXKET OKa3aThCs ONEPaTop MO3JIEMEHTHOE BO3BE/ICHHE KOMIIOHEHTOB
JIBYMEPHOTO M OJTHOMEPHOT'O MaCCUBOB B KBajpatr: ** 2.
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Puc. 2. Pezynbrar Buzyanusanuu TPEHUPOBOUHBIX JAHHBIX

3. 3aBepmuTe nporpaMMHBbIi ko1 B Monyie gradientDescent. py, KOTOpHIid Mo3BO-
JIMT BBIOJHUTD JITOPUTM IPAJUEHTHOTO CITyCKa C IIeTIbI0 00Y4YEHHUs MapaMeTpoOB MOIEIH JIMHEH-
HOU perpeccuu. @OpMyIbl, OMMCHIBAIOIINE PEATU3ALNIO TPAJIUEHTHOTO CITYCKa, MPEICTaBICHBI
B yiekuuu Ne 1. TIpu BBIMONHEHUHM AHHOM YacTH 3aJaHUS MOTYT IMOHAJOOUTHCSA CIIEAYIOIINE
¢Gyukipn u3 oudanoreku NumPy: dot u transpose.

transpose — no3BoJseT BBINOJIHUTH TPAHCIIOHUPOBAHHUE MaccuBa. /11 0oAHOMEPHOTO

MaccHBa AaHHas (PyHKIUS HE OKa3bIBAeT HUKAKOTO JEHCTBHUS, a AJIs IByMEPHOI'O MacCHBa

WCTIOJIb30BaHNE (PYHKIIMU COOTBETCTBYET OOBIYHOMY MAaTPUYHOMY TPAHCIIOHUPOBAHHIO.

[Tocne oOyueHus mapamMeTpoB MOJENIU JIMHEHHOW perpeccud C OJHON MEepeMEeHHOH ¢
HACTPOMKAaMH TPaJUEHTHOTO CITyCKa, 33laHHBIMH 110 YMOJTYaHHIO B (aiiiie main_one . py moiu-
YKEH MOIYUYUTHCS pe3ysbTaT, IPECTABICHHBIN Ha puc. 3.

4. ITocne 3aBepiieHUs IPEIbIIYIIUX IIYHKTOB BBIITOJIHUTE NPEICKa3aHue IPUObUIN OT PO-
JIaXKU TOBapa B ropojax ¢ unciaeHHocThio Hacenenus 35,000 u 70,000. [Ipu BbInoSHEHUN 33/1aHUS
oOpaTuTe BHMMaHHE Ha TO, YTO B MaTpHIle OOBEKTHI-TIpU3HAKH, cPOpMUpPOBAHHOUN B (haiine
main_one.py mocie 3arpy3ku 6asel qaHHbx U3 datal.txt, eqMHCTBEHHBIN MPU3HAK 00b-
€KTa, ONIMCBIBAIOINI YNCICHHOCTh HACEICHUS B TOPOJE, SIBJISIETCSI HOPMUPOBAHHBIM HA 3HAYE€HUE

10,000.
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T 1

x  TpeHUPOBOYHbIE AAaHHbIE

25 :

—— JlnHeHan perpeccus

Mpubsins B $10,000

5 10 15 20 25
YucneHHocTs HaceneHua B 10,000

Puc. 3. Pe3ynbraT BU3yanu3anuy TPEHUPOBOYHBIX JAHHBIX U JIMHUU PErpeccuu (TUIOTE3b AT
JIMHEWHOMN PETPECCUU C OJTHOM TIEPEMEHHOM )

Hcnonp3ys ¢aitn main_one.py oTBEeThTe HA CICAYIOIINE BOMPOCH MO MEPBOW YacTh
IIPaKTUYECKOI0 3aaHMs.

1. Yemy paBHO 3HaYE€HHE CTOMMOCTHOM (DYHKIMM JUISL Cllydasi, KOT/1a BCe MapaMeTphbl Mo-
nenu paBHbI HYIHO (35 6asioB)?

2. Yemy paBHBI 3HaYCHHsI TApaMETPOB 00YUEHHOIN MOJENN TUHEHHON perpeccuu ¢ OJJHOM
MepeMEHHOM JIJIs cilydasi, Korja napametp cxoaumMocTu paseH 0.01, a yucino ureparuii rpaueHT-
Horo ciycka paBHo 1500 (40 6anioB)?

3. YeMy paBHA MpUOBUTH OT MPOJAXH TOBapa B TOpPOJaxX C YUCICHHOCTHIO HACCIICHUS
35,000 u 70,000 nyst 06y4yeHHo# B Bompoce 2 moaenu (5 6a/ioB)?

Tewma: Jloructuueckas perpeccus

1. O3HakOMUTBCS ¢ MaTepuanaMu JeKkuuu No 2.

2. YcTaHOBUTHh HeoOXoauMmoe mporpaMMmHoe oOecrneueHue. llpu BeIMOTHEHMM 3afaHuUs
HaBepHska noHanoosTcs Python 3, NumPy u Matplotlib.

3. O3HaKOMHUTKCS C CONEPKUMBIM TMANKU C 3alaHUEeM, KOTopasi BKIII04YaeT B ceOs (paiiibl,
MpEeJICTaBICHHbBIE HIKE.

main.py — «KOCHOBHOW» MOJTYJIb, HEOOXOIUMBIii JIJIsl BHITIOJTHEHHS 3aJaHUs1, KOTOPBIH O~

MOJKET BBITIOJIHUTH €T0 Mo3TanHo. Hacrosmuii mporpaMMHbIN KO HE TpeOyeT Kakon-110o

Koppekuuu!

data.txt — 0a3a qaHHBIX IS BBITOIHEHUS 3aJaHNS.

plotData.py — moayins, conepxamuii ¢pynkmuto plotData, kotopas HeoOxoaMMa

TUTSL BU3yaJTU3aI[H JJAHHBIX.
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plotDecisionBoundary.py — MOTYJIb, COJICPIKATITHI GbYHKIHIO

plotDecisionBoundary, koropas HeOOXOMMa JIJIsl BU3YyaIH3alluU TAHHBIX C TPaHU-

1ei peteHus UTst 33JaHHOTO MHOXKECTBA MapaMEeTPOB MOJICITH JIOTHCTUIECKON PErPECCHH.

JlaHHbIi MOyJIb HE TpeOyeT KoppeKuuu!

computeCost. py — moxyis, conepxkanuii pyakuo computeCost, koropas He00-

XOJIUMa JIJIsl BEIYUCIICHUS 3HAYCHUSI CTOMMOCTHOM (DYHKITUH JIOTUCTUICCKON PETPECCHH.

gradientDescent.py — Mmoayis, coaepxkaruii pyukuuio gradientDescent, ko-

TOpasi HeOOXOMMa TSl BBITOJIHEHHSI TPAJMEHTHOTO CIYCKa C IEJIbI0 TIOMCKA TapaMeTpOB

MOJIENIN JJOTUCTUYECKOU PErPECCUH.

featureNormalize.py — monyns, conepxammii pynkuuto FeatureNormalize,

KOTOpasi HeOOXOAMMa JIJIT HOPMaTM3aluy TPU3HAKOB. J[aHHEIN MOIY)h HE TpeOyeT Kop-

pekuuu!

sigmoid.py — Moayb, coaepxamnuid GpyHKiuo S 1gmo i d, KoTopast TO3BOJISET BHIYHC-

JIMTh 3HAYEHUE CUTMOUTHON (DYHKITHH.

predict.py — monyis, conepxamuii pynkiuto predict, koropas HeoOXoaMMa ISt

npeackazanus MeTku kiacca (0w 1).

4. ITosTanHoO BBINOJHUTH 3aJIaHUE, CBA3aHHOE C pEAIM3aLMEH U UCCIIEJOBAHUEM JIOTUCTH-
YECKOU PErpeCcCUH.

5. OTBeTUTH HA BONPOCHI, HEOOXOAUMBIC JIJISl COCTABJICHUS OTYETA 110 TAHHOMY TpaKTHYe-
ckomy 3amanuto. OTUeT caeTcs Ha MPOBEPKY B MEYATHOW WIIM MUCbMEHHOU (hOpME B YKa3aHHBIC
CPOKH.

[Ipu BeIMONHEHUHU 3aaHusl TpeOyeTcs 3alOJHUTH IyCThle MECTa MPOrpaMMHOTO KOJa B
6mokax ¢ KoMMeHTapueM «Bamr kox 31ech». JlaHHy0 mporenypy Heo0X0AUMO BBITIOJIHUTD IS
creayronmx  Qynkiuit: plotData, computeCost, gradientDescent, sigmoid,
predict.

1. Ilpu pemennn J1000# 3a/1a41 C UCTIOJIb30BAHHEM HHCTPYMEHTOB MAIIMHHOTO 00y4eHUs
BA)KHBIM SIBJISIETCSI IOHUMAHHUE CTPYKTYPbl AHAIU3UPYEMBIX JAHHBIX U UX BU3YyaJIU3allMs B CIIy4ae
BO3MOXKHOCTH. B HacTosimieM 3ajaHud TpeJiaraeTcsl MCIONb30BaTh 0a3dy MaHHBIX U3 (haiina
data.txt. [lanHble IpeACTaBISIOT COO0I MHOXKECTBO 00BEKTOB, OIIMCHIBAEMbIX JIBYMsI IPH3HA-
KaMU (OIIEHKa CTY/EHTa 3a MEPBbIM PK3aMEH U OLIEHKA CTY/EHTa 3a BTOPOW 3K3aMEH) U METKOU
(aTTecToBaH WIM HE aTTECTOBAH CTYJEHT 0 UTOTaM JBYX dk3aMeHOB). HeoOxomumo oOpaTuTh
BHUMAaHME Ha TO, YTO 0a3a JaHHBIX B HACTOAIIEM 3a/IaHUM pa3MEUyeHa, a METKa MPUHUMAET JTUC-
KpeTHBII HaOop u3 AByX 3HadeHu# (0 — He aTTecToBaH, 1 —arrecroBan). [loaTOMy B pamMKkax HacTO-
SIIET0 33JaHUsl pacCMaTPUBACTCS PElICHUE 3aJaun OMHApHOH Kiaccu(UKalum, a He perpeccuu,
KaKk 9TO ObUIO B mpakThdeckoMm 3amanuu Ne 1. 3aBepmuTe MpOrpaMMHBIN KO B MOJYJIe
plotData.py, KOTOpbIil MO3BOJKUT BBHIIOIHATH BU3YATH3AINIO JaHHBIX. 3aBEPIICHHE MOIYJIS
MoJIpa3yMeBaeT MoJl cOO0M HaMmKuCcaHue CTPOUYEK MPOTPAMMHOTO KO/a, KOTOPbIE MTO3BOJIST BhI3BATh
(YHKIIHIO U3 COOTBETCTBYIOIETO MOYJIs B (haiisie maln - Py, MO3BOJISS PEIIUTh OMPEISIICHHBIN
KyCOK HacTosIIero 3aaanus. Hampumep, B JaHHOM CiTydae 3aBEpILICHHBII MPOrpaMMHBIi KoJ Oy-
JIEeT BBITJIAETh TaK, KaK IPEJACTABICHO Ha pucC. 1.

ITocne 3aBepineHust Kakaoro OJI0OKa KoJa MHTEpHpeTupyire ¢aitn main.py c 1enbio
MIPOBEPKHU MPABUIBHOCTH PabOThl COOTBETCTBYIOIIEH YacTH 3aJaHus. Pe3ynpTar BU3yanuzanuu
JaHHBIX ¢ ucnoib3oBanueM ¢ynkuuu PlotData npexncranen Ha puc. 2. B ciaydae ycnemHon
MHTEPHPETALMNH POTPAMMHOI0 KOJIa pa3peliaeTcsi IePEenTH K CIeayOUEMy MYyHKTY 3aaHMUsl.

2. 3aBepIuuTe MPOrpaMMHBIN Ko B Moayse computeCost. py, KOTOpbIi MO3BOJIUT BbI-
YHCIIUTh 3HAYEHUE CTOMMOCTHOM (DYHKIIMHU JJIs IOTUCTHYECKON perpeccun. GopmyJibl, ONHMCHIBa-
IOIME €€ BBIYUCIIEHUE, IPEeACTaBICHbI B JIEKIUHU Ne 2. [Tpu BBINMOJHEHUN JaHHOW YacTH 3aJaHUs
MOTYT NOHa100UThCs pyHKIUHN U3 6ubaroTekn NumPy, nmpencraBieHHbIe HUXKE.

dOot — no3BOJIAET BBIYUCINTh MATPUIHOE MPOU3BEICHHE JUIS IByMEPHBIX MACCUBOB U CKa-

JISIPHOE MPOU3BEICHUE IJIST OJTHOMEPHBIX MAaCCHUBOB (0€3 KOMIUIEKCHOTO COTIPSKEHUS ).
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SUM — MO3BOJISIET BBIYUCIUTL CYMMY 3JIEMEHTOB BOJIb OIIPEAEICHHON pa3sMEPHOCTH JBY-
MEpPHOT'0 MacCUBa U CYMMY BCEX 3JIEMEHTOB JUIsl OJJHOMEPHOI'O MACCHUBA.
10g — mo3BoJIsIET BHIYMCIIUTD HATYPAIIbHBIH JOrapudM OT FJIEMEHTOB MacCHBa.

matplotlib.pyplot
numpy np

def plotData(

DyHKUMA

plt.figure()
pos = np.where(y
neg = np.where(y

plt.plot(X[pos, @], X[pos, 1], "+, 7=
plt.plot(X[neg, ©], X[neg, 1], "o, n “yellow™)
plt.grid()

Puc. 1. 3aBeprennsiii mporpaMmusiii ko s pyukuuu p lotData

[Tpu 3amonHEHUH TTPOrPaMMHOTO Kojia B Moayiie computeCost. py nmorpedyercs BbI-
YHCJICHUE 3HAUYCHWW CHIMOMIHOW (yHKIMU. Peanu3yiite ee BbIUMCICHHE B Moayjie Sig-
moid.py. [Ipu peanu3zanuu CMHTMOUJIHON (PYHKIIMH MOXKET MOHAT00UTHCS (PyHKIUS €XP U3 Ouo-
mnoreku NumPy, koTopas TO3BOJSET BBIYMCIUTH 3HAUEHUS HKCIMOHECHIUATHHOW (YyHKIUU
OT 2JIEMEHTOB MacCHBa.
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MNepeblit 3K3aMeH CTyAeHTa

Puc. 2. Pe3ynbraT BU3yanu3aluuu TPEHUPOBOUHBIX TaHHBIX
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3. 3aBepiuTe nmporpaMMHBIi ko1 B Monyie gradientDescent. py, KOTOpHIid Mo3Bo-
JIMT BBIIOJIHUTH AITOPUTM IPAJUEHTHOTO CITyCcKa C IIeTbI0 00yUeHHsI TapaMeTpOB MOJIEIH JIOTH-
cTuyeckol perpeccun. @opmyJibl, ONUCHIBAIOIINE PEANTN3ALNIO TPAJUEHTHOTO CITyCKa JJIs JIOTH-
CTUYECKOM perpeccuu, mpeacTaBieHbl B Jekuu Ne 2. [Ipu BBIMOJIHEHUH JaHHOW 4acTu 3aJaHust
MOTYT MOHAI00UTHCS cienyronue pyHkipn u3 oudanorekn NumPy: dot u transpose.

transpose — no3BoJseT BBHINOIHUTh TPAHCIOHUPOBAHUE MaccuBa. /(s oTHOMEpHOTo

MaccuBa JaHHas QyHKIUS HE OKa3bIBae€T HUKAKOTO JIEHCTBUS, a U TBYyMEPHOTO MacCHBa

WCTIOJIb30BaHNE (PYHKIMU COOTBETCTBYET OOBIYHOMY MAaTPUYHOMY TPAHCIIOHUPOBAHHIO.

Tak e coBepiieHHO OyaeT HeoOxoauma GyHKIHs ST1gMO I d, pearn3oBaHHAsS B MOJIYJIE
sigmoid.py.

OOpaTtuTe BHUMaHuE Ha TO, YTO MpPU 00YUEHUH NapaMeTPOB MOJIENH JOIMCTUYECKOM pe-
rpeccus B (patizie main . Py UCTONB3YETCS HOPMATU3AIs TPU3HAKOB, TO3BOJISAIONIAS BBITOJHUTD
KAUECTBEHHYIO CXOJIMMOCTh I'PaJIMEHTHOIO CIyCKa K €JUHCTBEHHOMY B JIAHHOM CJIy4ae MHUHH-
MyMy CTOMMOCTHOW (yHKunMu. Hopmanusanusi npu3HaKoB MOJHOCTBIO peai30BaHa B MOAYJIE
featureNormal 1ze . py, KoTophlii 3aBepiaTh HE TPEOYETCS.

100
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100

Puc. 3. Pe3ynbrar Bu3yanusanuu TPEHUPOBOYHBIX JAHHBIX C TPAHULEH pEIIEHUs IS JIOTHU-
CTUYECKOH perpeccuu

[Mocne o0y4eHus: mapaMeTPOB MOJICIH JIOTUCTUIECKON PErPECCUU ¢ HACTPOMKAMU TpaIu-
EHTHOTO CITyCKa, 3aJJaHHBIMH 110 YMOJIYaHHIO B (aiisie main . Py, T0KEH MOJYyYUThCS pe3yIbTar,
IPE/ICTABICHHBIN HA PUC. 3, HA KOTOPOM MIOMHMO TPEHHUPOBOYHBIX JaHHBIX H300pakeHa HaW ICH-
Hasl TpaHUIlA PEIICHHS IS MOJICIIA Ha OCHOBE JIOTUCTUYECKOMN perpeccuu. [IocTpoeHne rpaHuIlbl
peleHusl MOJNHOCThI0 peanu3oBano B ¢yukuuun plotDecisionBoundary wmomyss
plotDecisionBoundary .py. O0beKThl, KOTOPBIC ONMUCHIBAIOTCS TOYKAMH Ha pUC. 3, JeKa-
IIIMMH BBIIIIE€ TPAHUIIBI PEIICHUs, OyIyT OTHECCHBI AITOPUTMOM K Kitaccy 1 (aTTecToBaH), MHAYE K
kiaccy 0 (He arrectoBan). HeoOxoammo oOpaTuTh BHUMAHUE HA TO, YTO B MPOIECCE MPUHSATHUS
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pelIeHust aIrTOPUTMOM Ha TPEHUPOBOUYHOM 0a3e JaHHBIX BO3HUKAIOT OmUOKH. IHOT/1a TOUKH, KO-
TOpbIE OTHOCATCS K Kiaccy 1, kinaccupuuupyrorces, Kak Touku kinacca 0 1 Hao0opoT.

Kak u B mpakTideckoM 3amanuu Ne 1, B JaHHOM CITy4ae BO3MOXHO ITPOBECTH HCCIICIOBA-
HUE CXOAUMOCTH TPaIMEHTHOTO CITyCKa MPU Pa3IMYHBIX HACTPOMKAX C MUCIOIB30BAHUEM 3aBHCH-
MOCTH IIpEJICTaBICHHOMN Ha puc. 4.

4. 3aBepIuTe MPOrpaMMHBI Ko B Moayiie predict.py, KOTOpbIii MO3BOJIUT BBIMOJ-
HUTH MpeCKa3aHue METKU Kilacca JJIsl 00yuyeHHOW MOJENH JIOTUCTUYEeCKON perpeccuu. B xone
npecKa3aHus MOpor KIacCupUKaTOpa HE0OX0AUMO BBICTaBUThH paBHBIM 3HaueHuto 0.5. [Tpu BeI-
MOJITHCHUH JTAaHHOW YacCTH 3aJIlaHWs MOTYT TMOHAI0OWThCS cienyromue QyHKIMn u3 OnOInoTeKn
NumPy: dot u astype.

astype — mo3BOJAET BHINOJHUTHh MPUBEACHUE JJIEMEHTOB MAacCHBA K ONPENCICHHOMY
TUITY JaHHBIX.

Tak e coBepiieHHO OyaeT HeoOxomuma GyHKIHs STgMO 1 d, pearn3oBaHHAsS B MOJYJIE
sigmoid.py.

5. Ilocie 3aBCPUICHUA MMPEABIAYIINX ITYHKTOB BEIYHUCIIMUTC 3HAUYCHUEC BEPOATHOCTH, C KOTO-
poii cTyieHT OyIeT aTTECTOBAH B CIIydae, €CIU €ro OIICHKA 3a MEePBbIil K3aMeH paBHa 45, a OlleHKa
3a BTOpOIi 2k3aMeH paBHa 85. OOpartuTe BHUMaHUE HA TO, YTO MEpPe BHITOIHEHUEM MPOIIETyPhI
npecka3aHus TpeOyeTcss MPOBECTH HOPMATU3alMIO MPU3HAKOB HA COOTBETCTBYIOIUE UM MaTe-
MaTHUYECKOE OKUIAHKE U CPEIHEKBAIPATHUECKOE OTKIIOHCHHE.
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Puc. 4. Ilpumep cX0AUMOCTH TPATUEHTHOTO CITyCKa JUIsl YIa4HO MOJ00paHHON CKOPOCTH CXO-
JUMOCTH

6. OnieHuTe JOJI0 MPABUIIBHBIX OTBETOB O0YUYEHHON MOJIENH JIOTUCTHYECKONW PErpecCcHy.
Heo6xomumo oOpaTuTh BHUMaHUE HAa TO, YTO B PYCCKOS3BIYHOW JIMTEpATYpe JOJsI MIPABHIBHBIX
OTBETOB MHOTJa 0003HA4YaeTcs CIOBOM TOYHOCTH (OT aHTJ. accuracy). llocnmemnuii mepeBon
HC BCCraa ABJIACTCA yAAaYHBIM, TaK KaK CYHICCTBYCT Apyrasd MCTPHKa OLCHKU Ka4yCCTBa pa6OTI)I

15



KJaccuukaTopa — precision, KOTopasi Ha pyCCKHIM SI3bIK TaK e MEePEeBOJANUTCS, KaK TOYHOCTh. Of-
HAKO CMBICJ accuracy M precision sBiseTcsi aOCOIIOTHO pa3HbIM. Accuracy paBHa OTHOIICHUIO
YHCJla OTBETOB, JUIsl KOTOPBIX aJITOPUTM BBITIOJIHUI IPEJICKa3aHNe METKH KJlacca BEPHO, K o0LiemMy
yuciy 00beKTOB B 0a3e AaHHBIX. Precision paBHa OTHOIIEHUIO 4yKcaa OOBEKTOB, /U KOTOPBIX
aJITOPUTM BEPHO MpeEJCKa3al METKY Kiacca |, K 4uciay 0ObeKTOB, ISl KOTOPBIX alIrOPUTM Ipes-
CKa3aJl MeTKy knacca 1.

Hcnone3yst aitn main . py oTBEThTE HA CIICAYIOIIUE BOIPOCHI.

1. Uemy paBHO 3HaUY€HHWE CTOMMOCTHOM (DYHKIMH I CITy4asi, KOTJa BCe mapameTpbl MO-
JieNy paBHbI HyJO (35 6a/110B)?

2. Uemy paBHBI 3HAYCHHS ITAPAMETPOB 00YUECHHON MOJIETH JJOTUCTUYECKON PETrPECCHH JTst
cilydasi, KOrja rnapaMeTp CXOJUMOCTH PaBeH 1, a YUCIIO UTepaluii rpalueHTHOrO CIIyCKa paBHO
400 (40 6ann0B)?

3. YeMy paBHa BEpOSITHOCTb aTTECTALIUU CTY/IEHTA B CIIy4ae, €CJIM €ro OLICHKA 3a MEPBBIN
9K3aMEH paBHa 45, a OIeHKa 3a BTOpOW Sk3aMeH paBHa 85 (15 0assioB) mis oOydeHHOH B BO-
npoce 2 Mozenu?

4. Yemy paBHa 0JIsI IPABIWIHHBIX OTBETOB OOYYEHHOW B BOIMPOCE 2 MOIENIH JIOTUCTUYE-
ckoii perpeccuu (10 6aynoB)?

5. Onupasch Ha MaTepual JeKuuu Ne 2, ONUIIKUTE BO3MOKHOE pPellIeHUe (pereHus ), KOTo-
pbI€ MO3BOJIAT YBEIMYUTH JOJIO MPABUIBHBIX OTBETOB KIAacCH(UKATOpa HA OCHOBE JIOTHCTHUYE-
CKOM perpeccud NPUMEHUTENIBHO K pacCMaTpMBAaeMOil B HACTOSILEM 3aJaHUM Oasze JIaHHBIX
(20 6ann0B). HacTtosmuit Bompoc siBIsieTcsl Heo0s3aTebHbIM, HO TIO3BOJISIET 3apaboTaTh JA0MOI-
HUTEJIbHBIC 0asuTbI!

HpnMeprle BapUaHTBbI TECTOBLIX 3agaHui

1. 'oBOpSAT, YTO KOMIIBIOTEPHAS MPOTPaMMa CIIOCOOHA K 00yUYeHHUIO U3 omnbITa E 1o oTHO-
IIEHUIO K HEKOTOpo# 3amayue T u kpuTepuio kauecTBa padoThI P, eciau ee mpon3BOaUTEILHOCTD HA
T, xak Mepa P, ynydmaercs ¢ onbitom E. JlomycTuM, 4TO alropuT™ MaliiHHOTO 00y4eHUs 00yUueH
(Ha MHO’KECTBE MCTOPHUYECKUX JAHHBIX O MOT0JIE) MPEACKa3bIBaTh MOroay. YeMm B 3TOM ciydae
sBisiercst E?

a) Cpenu OTBETOB HET MPABHIIHBHOTO.

0) BeposTHOCT TpaBUIILHO MPECKA3bIBATh IOTOAY B OyAyIIEM.

B) [Iponieypa nuccienoBaHus alrOPUTMOM OOJIBIIOTO KOJUIECTBA HCTOPUICCKUX JAHHBIX
0 TIOTOJIE.

r) 3ajaya npeacKa3aHus NOrobl.

2. JlomycTM HaM HEOOXOIUMO TMpeacKa3aTh OyJeT Win HEeT noxkab 3aBTpa B 17.00. s
9TOM eI MBI JKEJIaeM HCIIOJIb30BaTh ajrOPUTM MaliMHHOTO oOyueHus. Kak B JaHHOM ciiyuae
OyzeT TpaKTOBaThCs 3a7a4a MAIIMHHOTO 00yUueHus?

a) 3amaya KiaaccuUKaIum.

0) 3amava perpeccum.

3. B uem npo6iieMa anropuTMa MalllMHHOTO 00y4eHMsI IPU BEIOpaHHBIX TapaMeTpax pery-
Jsipu3aluy B 0071acTH, OTMEYEHHOM Ha pucyHke?

a) HenoobOyuenue.

0) [lepeoOyuenue.
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Omrmbka

J.(QY)

1,(Q9)

A

4. IMocne oby4enus kiaccu(puKaTopa MoIyICHBI CIESAYIONNE KPUBbIE 00yUYeHHUs 1715 00Y-
YaroIIETro W MPOBEPOYHOTO0 MHOXKECTB. B ueM npobiema o0ydeHHOTO anroputma?

a) HenooOyuenue.
0) [TepeoOyuenmue.

Omrmnbka

T.(Q¥)
bonpmoi
IIPOMEKYTOK!

/7 1LQ9)

Pasmep obyuaromeit
BBIOOPKH

5. Kakue neficTBHS MOKHO MPEINPUHATH B ClIy4ae rnepeodydeHus aaroputMa Ha 6ase jo-

THCTHYECKOHN perpeccun’?

a) [Tony4yuts GomnbIlie TPEHUPOBOUYHBIX TIPUMEPOB.

0) [TombITaTHCS YMEHBIITUTH YUCIIO CBOMCTB.

B) [lombITaThCst MOMYYUTH JOTIOTHUTEIBHBIE CBOMCTBA.
r) [TonbITaThCsl YMEHBIITUTH TAPAMETP PETYIISIPU3ALIUN.
1) [TonpiTaThCsl YBEMUYHUTD MApaMeTp peryspu3aliii.

6. [Ipu pemrennn 3axaun ouHapHOU Kiaccudukanuu 11t 1000 TECTOBBIX MPUMEPOB TTOTY-
YEHBI Pe3yJIbTaThl, PEACTAaBICHHBIC B Ta0muIe Hiwke. Yemy paBHBI TouHOCTH (Precision) u mon-
HoTa BbIOOpKH (Recall) knaccudukaropa?

CKa3aHHbLIM

KJIa

[Tpen

Q

JlelicTBUTEIBHBIH KIIacc

1 0
1 85 890
0 15 10

7. AHanu3 TJIaBHBIX KOMIIOHEHT U JIMHEWHAs Perpeccust — 3TO OAHO U TOXe?
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HBIX.

a) Ja.
0) Her.

8. Kakum cBOMCTBaM yIOBJIETBOPSICT OA3UC IIABHBIX KOMITOHCHT?
a) OpTOroHaIbHOCTD.

6) baszucnrie BCKTOPA SABJIAOTCA COOCTBEHHBIMH BCKTOpPa KOBapHaHHOHHOﬁ MaTpulbl AaH-

B) Hpe,[[CTaBJ'ICHI/IC JaHHBIX B 0a3uce IJIaBHBIX KOMIIOHEHT SIBJISIETCS ONTHMAIbHBIM B

CMBICJIE CPEHEKBAIPATUYECKON OIINOKY.

r) Bce oTBeTHl HEBEPHBI.

9. Kak HazpIBaroTcs M300pakeHus ML, (opMUpyromue 6a3uc raBHbIX KOMIIOHEHT, pac-

CUMTAHHBINA 1 0436l JAHHBIX JUL?

10. Kak Ha3pIBaeTcs alrOPUTM KIIACCU(PHUKAIIMN JaHHBIX, B KOTOPOM HEM3BECTHBIM BEKTOP

NPU3HAKOB OTHOCHUTCS K TOMY KJIacCy, K OTJICIbBHOMY 3TaJIOHHOMY 00pa3ily KOTOPOT'O STOT BEKTOP
HanoOoJsee OJIN30K.

a) Jloructudeckast perpeccusi.

0) HelipoHHas ceTb NpsIMOro pacIpOCTPaHEHUSI.
B) MeTon Onwkaifiiero cocena.

r) Meron K-6nmmxaimmx cocezeil.

2. CIHCOK BONPOCOB M (WJIN) 32/IaHUM VIS IPOBEACHHS MPOMEKYTOYHOM aTTeCTAllUN

[\ I

nhkw

13.
14.
15.
16.
17.

18.
19.

Crnucok BOMpOCOB K 3a4eTy:
(nposepxa cpopmuposannocmu I1K-2, unoukamoper U/I-11K-2 1, H/[-IIK-2 3)
(bunem codepoicum 0sa eonpoca)

Uro Takoe MammHHOE 00y4eHue?

[Tpumepsl 3aay, peniaeMbie B 00J1aCTH MAITUHHOTO 00ydeHus (00ydeHHUe ¢ yUUTeNIeM U
0e3 yuuTelns, CTUMYJIMPOBAaHHOE 00y4YeHHUE, IBOJIOIMOHHOE 00yUCHHE).

O0630p OCHOBHBIX HHCTPYMEHTOB si3bIka Python.

OO01mast moCTaHOBKA 3aJ1a4¥l PETPECCHH.

Yro Takoe rumnoTesa, mapaMeTpbl MOJEINU U CTOMMOCTHAs (DyHKILMS Ha MpUMeEpe 3aJauu
JUHENHOM perpeccun?

MuHuMHU3a1Us CTOUMOCTHOM (PYHKIMM (HOpMaJIbHBIE YpaBHEHUs U YHCIIEHHAs ONTUMHU-
3a11us).

Metoj rpaiueHTHOTO CITyCKa.

MacmrabupoBaHre IPU3HAKOB M HACTPOHKA CKOPOCTH O0YUEHUS allTOPUTMA.

OO0m1as MOCTaHOBKA 3a/1a4uy KJIacCU(UKAITUH.

. Jloructrueckas perpeccus U €€ CTOMMOCTHasT (DYHKITHSI.
. I'panunia npuHATUA peLICHHUS.
. MHorokmaccoBas kinaccuukais Ha OCHOBE JIOTUCTUIECKON perpeccu (MIOAXO0bI «OTUH

IPOTHUB BCEX» U «OJUH IIPOTUB OJHOTO»).

[IpoGnema HenwHEHHON Ki1accuduKaIim.

buonornyeckue HEUPOHBI U MO3T.

Mogenb HeipoHa U UCKYCCTBEHHBIE HEHPOHHBIE CETH.

HeiipoHHble ceTy mpsIMOTO pacnpOoCTPaHEHUSI.

[IpuMepsl peanu3anny JOTHYECKUX ONEpalii HA OCHOBE HUCKYCCTBEHHBIX HEHPOHHBIX CE-
TEH.

Knaccudukanus pykonucHsIx nudp.

Knaccudukanus 00beKTOB B CJIOKHBIX CIICHAX.
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20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.

41

43.

44.
45.
46.
47.
48.

49.
50.
51.
52.
53.
54.
. lanable g oOy4yeHMs] Kackajga KIacCU(pUKATOPOB U TECTHpPOBaHHE alroputma Bu-

55

56.
57.
58.
59.
60.
61.

62.
63.

MHoroxknaccoBast KilacCU(pUKAIUS AT HEHPOHHBIX CETEH.

Perynspuzamus u npoGiema nepeodyueHusl.

PerynspuzoBanHast crouMocTHast QYHKIUS JUIs IMHEHHOW U JIOTUCTUYECKOW PErpeccuy,
HEWPOHHOU CETU MPSIMOTO PACHPOCTPAHEHUSI.

ANTOpUTM 00pPaTHOTO PACTIPOCTPAHEHUS OIIUOKH.

['pagueHTHas npoBepka.

[IpobremMa cHMMETPUYHOCTH BECOB HEHPOHHOM CETH.

ABtoHOMHOE BokaeHHe (mpoekT ALVINN).

Otnaaka alropuTMOB MAIIMHHOTO O0YYEHUS.

Yrto Takoe quarHocTuka’?

Orenka paboTOCIIOCOOHOCTH THITOTE3HI.

OO6yuaroriee, MPOBEPOYHOE U TECTOBOE MHOKECTBA TAHHBIX.

Anroput™m BEIOOpa MOIEIIH.

[TonGop mapameTpa peryasipu3aluu.

KpuBbie 06yuenus.

AHanu3 oumooK.

Metpuku OIMOKY JJ1sI ACCUMETPUYHBIX KJIACCOB.

MammmnaHoe 00y4eHue B 3a/1a4e ONTUYECKOTO PACTIO3HABAHMSI CUMBOJIOB (JETEKTUPOBAHUE
TEKCTa, CETMEHTAIINsI CHMBOJIOB, KJIIACCU(HKAIIAS CUMBOJIOB).

YTo Takoe CKOJb3sIIee OKHO?

dopMHUpoOBaHUE OOJBIIOTO KOJIMYECTBA JAHHBIX JJIS PEIICHUS 3aa4i MAIIMHHOTO 00y4Je-
HUSL.

AHanM3 Mpou3BOIUTEILHOCTH KOHBEHEPHOUN CHCTEMBI.

Yro Takoe Kiactepusanus’?

. Pa3HOBHHOCTH aIrOPUTMOB KJIACTEPU3ALMH TAHHBIX.
42.

AnroputMm K-cpennux (croumoctHas QyHKINSA, CydaiiHas MHUIHATU3aKs, BBIOOp Yrca
KJIACTEPOB).

[Tpumeps! ucnonb3oBanus anroputma K-cpenaux mis o0padoTku mudpoBhIX H300paxe-
HUU.

3aaya coKpalieHus: pa3MepHOCTH TaHHBIX.

O6mas popMyIMpoBKa aHATN3a TIIABHBIX KOMIIOHEHT U €T0 peau3alys Ha MPaKTHKE.
Br160p uncna riiaBHbIX KOMIIOHEHT.

PexomeHnarmu no npyuMEHEHHIO aHAJIN3a TJIaBHBIX KOMITIOHEHT.

Pacno3naBanue JMIl ¢ MCMOJb30BAaHUEM aHalIM3a TJIaBHBIX KOMIOHEHT (IPOCTPaHCTBO
JM1l, COOCTBEHHBIE JINIIA, CTPYKTYpa ajJropuT™Ma pacro3HaBaHUs JIUIT).

OO6miee onrcanue MpooOIeMbl ACTCKTUPOBAHUS JIHII.

[Ipu3Haku, UCTONb3yeMbIe B alTOPUTME JeTeKTUpOoBaHus nul] Buona//IxoHca.

Kackan xknaccuduxaTopos.

WuTerpanbHble H300paXkeHusl.

Crnalbie knaccu(pUKaTOPHI.

Komurer knaccupukaTopoB U OyCTHHT.

ona/Jl>xoHca.

OO6m1as mocTaHOBKa 3a/1a4u 00y4eHHs Ha O0IbIIMX 0a3ax JaHHBIX.

CroxacTudeckuil rpaiu€HTHBIA CIIyCK M MUHUTPYIIIIOBOM TPaAMEHTHBIN CITyCK.
OnnaitH-oOy4eHwue.

Texnonorus MapReduce u pacnapasienuBanue JTaHHbBIX.

[IpoGnema riry6oKoro oOydeHwHs.

ApXUTEKTypa CBEPTOUHON HEHPOHHOH ceTH (CBEPTOUHBIN CIION M CION MPOpPEKUBAHUS,
MTOJTHOCBSI3HBIE CJION).

OOyueHmne cBepTOYHON HEHPOHHOU CETH.

[TpensaputensHOE 00yUeHHE U AaBTOIHKOAEPHI.
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64. IIpumepsl HCIIOIB30BaHUs CBEPTOYHBIX HEHPOHHBIX CETEH IS pEIIeHUs pa3IUYHbIX IPaK-
TUYECKUX 3a/1a4.

KpHTepI/II/I OLICHUBAHUA O0TBETOB HA BOIPOCHI oujaera

CTaHOBKOM MPOOJIEMBI M U3JI0KECHHEM
pa3IMYHBIX TOYeK 3peHus. imeroTcs
OIMMOKH WJIH POOEITBI.

HE XBaTaeT OTHEIb-
HBIX D3JICMCHTOB U
TOHKOCTEH

. IIpoaBuHYTHIH Boicokuid
. Iloporosslii ypoBeHb
Kpurepunii YPOBEHb YPOBEHb
(Ha «y10BJIETBOPHUTEIbHO))
(Ha «xopouioy) | (HA KOTJIMYHOY)
CootBercTBHe | XOTs Obl yacTHUHOE (He omHocaujeecs | [lomnoe [TomHoe
0TBeTAa BO- K 80NpOCY He NOONeHCUM NposepKe)
npocy
Hanunumne HMeroTcst OTenbHbIE IPUMEPBI MHoro npumepoB | Ectb npakTuue-
NnpuMepoB CKH KO BCEM
YTBEPKACHUSIM
Conep:xanue | [loHATHITHBIE BOIIPOCHI N3JI0KEHBI C OrtBet noutu noJi- | McuepmnbiBaro-
0TBeTA KJIacCU(UKALUAMU, TIPOOJIEMHBIC C TIO- | HBIN, 0€3 OMMOOK, | IIHIA MOJHBII

OTBET

3. Onucanyne NpoueAypsl BHICTABJICHHS 3a4eTa

B 3aBucumocTH OT ypoBHS CpOPMHUPOBAHHOCTH KOMIIETEHIIMH 110 OKOHYAHHH OCBOCHHS
JMCIUIIIMHBI CTY/ICHTY BBICTABIISETCS OLICHKA.
O1eHKa «3a4TE€HO» BBICTABISETCS CTYCHTY, OTBET KOTOPOTO Ha BOIIPOCHI OMIIETa COOTBETCTBYET
YPOBHIO HE HIKE ITOPOTOBOTO.
O1eHKa «HE 3aYTEHO)» BBICTABIISAETCS CTYIEHTY, OTBET KOTOPOT'O Ha BOIPOCHI OMJIeTa COOTBET-
CTBYET YPOBHIO HI)KE TIOPOTOBOTO.
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ITpnioxenne Ne2 k padoueil nporpaMMe AUCHHUIIMHBI
«MamuHHoe 00yueHmne»

MeToauueckue YKa3aHusA 1JIsl CTYACHTOB 110 OCBOCHHUIO TUCHUIIJIMHBI

OnHOM U3 OCHOBHBIX ()OPM YCBOEHUS y4eOHOro MaTepualia o AUCHUIUINHE SIBIISETCS ca-
MOCTOSITENIbHAs paboTa CTyAEHTa, MPUYEM B JIOCTATOYHO OojbiioM oObeMme. [lo BceM Temam
IpeIyCMOTPEHBI 3aJJaHNsl CAMOCTOSITEIbHOM paboThl, HA KOTOPBIX IPOUCXOJUT 3aKPEIICHUE U3Y-
YEeHHOTO MaTepuasia ¥ 0TpabOTKa HaBBIKOB aHAIN3a M CHHTE3a CUCTEM Ha 0a3e METOJ0B MalllHH-
HOT'O O0YYCHHS.

OcBouTh BONPOCH! TUCLMIUIMHBI CAMOCTOATENBHO CTYJEHTY JOCTaTO4HO Ci0xkHO. IToce-
IIEHUE BCEX MPETyCMOTPEHHBIX JIEKLIMOHHBIX 3aHATHUH SBJISIETCS COBEPIIEHHO HEOOX0AUMbIM. be3
YIOPHBIX U PETYJISIPHBIX CAMOCTOSITENIBHBIX 3aHATHI B TEUEHUE CEMECTpa C/IaTh 3a4eT MpaKTuye-
CKU HEBO3MOJKHO.

JUJ1st caMOCTOATENBHOM PabOTHI PEKOMEH Ty ETCS UCTIOIB30BaTh YIEOHYIO TUTEPaTypy, yKa-
3aHHYI0 B paszzene Ne 8 maHHO# paGoueil mporpaMmbl, U JIEKTPOHHO-OUOINOTEYHbIE CUCTEMBI,
MIOAINMKCKA HAa KOTOpBIE NpeaocTasiieHa yepes SApl'Y, Cnucok U MHCTPYKIMIO 110 MCIOJIb30BAHUIO
KOTOPBIX MOKHO HaTH 1O azapecy: http://www.lib.uniyar.ac.ru/content/resource/net res(1).php
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