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1. IIEJIM ¥ 3AJIAYM OCBOEHMS IV CHUIIIAHBI

lean ocBOeHMS NUCUUIUIMHBI: TMOATOTOBKA CTYIEHTOB B 0OJACTH MOJENed U METOMOB,
JAOMMX  BO3MOXKHOCTh ~ AaHATU3UPOBATh MPOLECChl W sBIEHUS U3 obmactu  Oymymei
npodeccnoHanbHOM ASITeIbHOCTH MPHU MOMCKE ONTUMANBHBIX PEIICHUN, UX PUMEHEHHE K PEIICHUIO
MPAKTUYECKHUX 3aaad, (GopmupoBaHue MPoPecCHOHATBHBIX KOMIETCHIIMMA, MO3BOJSIONIUX YCIEITHO
paboTtath B BRIOpaHHOH cdepe mpodhecCHOHATBHON NeITeIbHOCTH.

3amaun:

- OBJIaJICHUE OCHOBHBIMU MOHSITHSIMH TE€OPUU ONITUMHU3ALINH;

- mpuoOpeTeHrne yMeHus (POpMyJIMPOBATH 3a/1a4M PUHSATHUS PEIICHHS B BUJIC
ONTUMHU3ALMOHHBIX MOJIENIeH U YMEHUS IPUMEHATh CTaHIapTHbIE ONITUMU3ALMOHHBIE TPOIEAYPHI IS
pEUICHUS TaKUX 3a7ad4;

- (hopmupoBaHNE ONTUMHU3AMOHHOTO MBILIUICHUS U Pa3BUTHE MaTEMaTUUYE€CKOW UHTYUIIUU TIPU
W3YYCHHUH PeaNbHBIX CUTYaIui;

- pa3BUTHE CIIOCOOHOCTH K JIOTUYECKOMY M aJITOPUTMHYECKOMY MBIIUICHUIO U YMEHHUIO
aHAJIM3UPOBATH PE3YNIBTATHI PU PEIICHUH MTPUKIAIHBIX 33]1a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

2.1. Vuebnas aucumriuinHa «MeToAbl ONTUMHU3AIMK JJIsi MamlMHHOTO oOydeHms» (1-ii Kypc
MarucTparypsl, 1-ii cemectp) oTHOcUTCA K ONOKYy 1 AUCHUIUIMH (MOAYJeH) U SIBISIETCS OCHOBHOM
NUCHUILIINHOM.

2.2. Jlns u3ydeHusl JaHHON yueOHOW NUCUUIUIMHBI HE0OXOMuMBbI 0a30BbIE 3HAHUS, YMEHHS U
HABBIKM [0 MaTeMaTUYCCKOMY aHAIM3y, BBIYUCIHUTEIHHOW MaTeMaTUKe, JUHEHHOW anredpe
MIPOrpPaMMHUPOBAHUIO, KOTOPBIE (hOPMUPYIOTCS B OakamaBpraTe TaKUMU JUCHUILTUHAMH Kak «AnreOpa
U reomerpusi», «Martemarnueckuii aHanu3», «OCHOBBI MH(DOPMATHKH», «METOAbl ONTUMHU3ALUU U
HCCIIeI0BaHUE orepanuin», «YuCcIeHHbIe METOABI» | T.II.

2.3. 3HaHUs U HABBIKH, TTOJIYYCHHBIC B XOJI€ U3YUYEHUS TAaHHOW TUCIUTUIUHBI, HEOOXOAUMBI TS
U3YYECHUS TOCHENYIIIUX JAUCHMILINH: “MamuHHoe oO0y4eHHe: MaTeMaTHYeCKHE OCHOBBI,
“IlpukianHoe MammHHOE 00y4yeHue”, “I'imybokoe oOydenue”, “AHann3 BPEMEHHBIX PSAOB”, U MOTYT
UCIIONIb30BAThCS M pelieHus] MpodEeCCHOHANBHBIX 3a/lad B HAay4YHO-HCCIEAOBATEIhCKOM, Hay4dyHO-
IIPOU3BOJCTBEHHOM U MPOEKTHON NEATEIBHOCTH.

3. TPEBOBAHMUSA K PE3YJIIbTATAM OCBOEHMUS JTUCHUIIJINHBI

[Ipouecc m3ydeHHs] AMCLUMILUIMHBI HaIpaBleH HAa (OPMUPOBAHUE 3JIEMEHTOB CIEAYIOLINX
koMmnereHMii B coorBerctBud ¢ PI'OC BO u OIl BO no naHHOMY HamnpaBi€HUIO MOATOTOBKU
(cIenManbHOCTH):

Ilepedyens MuIaHNPYeEMBbIX Pe3yJIbTATOB 00y4eHHS 10 JUCIUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbHOM NPOrpaMMBbI:

HIugp n
(hopmyupoBka
i N DJIeMEeHTBI KOMIIeTeHIH I
KOMIIeTeHIMii Nuaukaropsl KOMIeTeHIUH (bopMupYeMbie nncunngnﬂaﬁ
(pe3yabTaThI

ocsoenust OII)

Oowenpogeccuonanvnvie komnemenuyuu (OIIK)

OIIK-2: OIIK-2.1. OueHuBaeT JOCTOMHCTBA U 3nanua:

CIIOCOOHOCTR HEJOCTATKN IPUMEHEHUS KOHKPETHBIX
COBEpPILIEHCTBOB

aTb U

METOABbl ONTUMHU3ALMU U IPUHATHUA
MIPOEKTHBIX PELICHU;
OCHOBBI METOJ0JIOTHU

MCTOOOB JJIsI pCHICHUA ITOCTABJIICHHBIX




peain30BbIBaTh
HOBbIE
MaTeMaTH4eCKU
€ METO/JIbI
pelieHus
MIPUKJIATHBIX
3aza4

IIPUKJIAHBIX 33/1a4, ApIyMEHTUPOBAHHO
00OCHOBBIBAsI KPUTEPUHU OLIEHKHU U
CPaBHEHUS METO/0B

OIIK-2.2. CoBepuieHCTBYET
CYLIECTBYIOIINE METObI IPH PEIICHUN
KOHKPETHBIX MPUKIAIHBIX 33/1a4,
apryMeHTHPOBAHHO OOOCHOBBIBAs
KPUTEPUH, IO KOTOPBIM MPOBOAUIIUCH
W3MEHEHUS U CPaBHEHUE METOOB

OIIK-2.3. Peasinu3yet HOBbIE METO/IbI
[IPY PEIICHUN KOHKPETHBIX MPUKIIATHBIX
3a1a4 B chepe cBoei
poheCCHOHATILHOM JIeATEILHOCTH

OIITUMHU3ALIHOHHBIX CHUCTEM,
MECTOObI OIITUMH3AIINU CHUCTEM B
YCIOBHAX HCONMPEACICHHOCTH.

Ymenusa:

OCYHIECTBJISATh  MOJEIMPOBAHUE
MOMCKE ONTUMAJIbHBIX PEIICHHUI;

pa3pabatbiBaTh MaTeMaTHUYECKUE
MOJICJIM  TIPOLIECCOB U  OOBEKTOB,
METO/1bI 170:¢ HCCIe0BaHMs,
BBIMIOJIHATE ~ MX  CPABHUTEIBHBIN
aHaIu3;

WHTEPIPETUPOBATh pPEAIbHbIC 3a7auu
KaK 3a1auu ONTUMU3ALINH,
3alUChIBaTh ux dbopMaIbHYIO
MaTEMaTUYECKYIO IOCTaHOBKY;

HCII0JIb30BATh JUTSt perieHus
BO3HMKAIOIINUX 3a1a4
COOTBETCTBYIOIIMIA MAaTEeMaTUYECKUI
WHCTPYMEHTAPUH.

npu

Haeuviku:

HIOCTPOCHHS OTNITHMU3AIIIOHHBIX
MoJeNieil B Pa3UYHBIX HPEIMETHBIX
o0nacTsX;

MaTeMaTUYeCKOI bopmanuzanum
€CTECTBEHHOHAYYHBIX npoOiem,
UCCIICIOBAaHMS TTOTY9aeMBbIX MOJIEIICH
U COZIePKaTEIbHOTO aHaIM3a
pe3yIbTATOB.




4. COOEP KAHUE U CTPYKTYPA JUCIIUITJINHBI

TpyaoeMKoCTh TMCHUIJIMHBI COCTABJSIET 5 3a4eTHBIX equHuIl, 180 yacos,
U3 HUX 34 yaca JIeKIMOHHBIX 3aHATHH, 34 yaca NPaKTUYeCKUX 3aHATHI, /6 4aCOB Ha CAMOCTOSITEJILHYIO PpadoTy B TeUeHHEe ceMecTpa.

®opMa 0THYETHOCTH: IK3aMeH (IOAroToBKa 36 4acoB)

4.1 Conep:kaHue QUCHUILVIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, C YKa3aHHMeM BH/O0OB Y4eOHbIX 3aHATHHA M OTBEJEHHOI0 HA HMX KOJHYECTBA
aKaJeMH4YeCKHX 4YaCcOB

Bunsr yueGHOI paboThl, BKITIOYas
CaMOCTOSITENIBHYIO PadoTy
00yYaroIUXCsl ¥ TPYJOSMKOCTb
(B wacax) DOpMBI TEKYILETO
KOHTPOJIS
o KonrakTHas pabora p
= & YCTIEBAEMOCTH
Ne 3 MPENoaaBaTest S
Pasznen nucounivHbl/TeMBL > i dopma
/1 5 ¢ 00yYaroIIMMHCS = N
3 = IPOMEKYTOUHOM
© CemuHap =
a6 =3 aTTecTaluu (1o
<
Jlexmm ciue abopat 5 & cemecmpam)
" (npaktu- | OpHBIE S
YyecKue 3aHITHSA 8
3aHSITHS)
Brimonnenue
MIPAKTUIECCKIX
1 Pazgen 1. 3apaun onTUMHU3auMH B MAIIHHHOM 00y4YeHHH 2 4 9 44 3aJjaHui. 3aimuTa
1a00paTOPHBIX
pador.
1.1 OnTUMHU3AIMOHHBIN MOX0]] B MAITMHHOM O0yYE€HUU 2 2 5 22
1.2 Pa3pexeHHble METObI MAIIMHHOTO O0y4YEHUs 2 2 4 22
Brimonnenue
. MTPAKTUICCKHIX
Pa3nen 2. MeToabl BHyTPeHHEH TOYKH M 0TCEKAIOIIAX .
2 A A lIyJI(E)CKOCTeﬁ Ill 2 4 9 44 3aJlaHuii. 3amura
1a00paTOPHBIX
paboT.
2.1 MeTo1bl BHYTpEHHEN TOUKU 2 2 4 22




Bunpr yue6HO# paboThI, BKIIFOYAs

DopMBI TEKYIIETO

CaMOCTOSITENILHYIO padoTy KOHTPOJIA
§ 00yJaronuxcs ¥ TPy10€MKOCTh yCIIEBaCMOCTH
11\/@11 Pasnen nucIuIinHbl/ TEMBI % (B yacax) dopma
O KonTaktHas padora § E §  MPOMEKYTOYHOH
HpETo aBaTeis z o % LE:C: arTecTaluu (1o
C 00yYarOIMMHKCS o 3 g cemecmpam)
2.2 MeToabl OTCEKAOIIMX IDIOCKOCTEN 2 2 5 22
Brmonaenune
Pasien 3. npaKTflquKHx
3 2 4 10 7 3a7aHui. 3anmra
CroxacTH4ecKasi O THMH3AIUS
71a00paTOPHBIX
pabor.
31 MeTo/ 16l ONTHMH3AIUK C UCIIOJIb30BaHUEM ITI00aTbHBIX BEPXHHUX 2 2 5 4
OIICHOK, 3aBHCSIIUX OT Iapamerpa
3.2 CroxacTHyecKkas ONTHMHU3AIHA 2 2 5 3
DKk3aMeH 36
Hroro gacoB 12 28 131




4.2 Il;1aH BHeayIMTOPHO# CAMOCTOSITEJIbHOM PA00THI 00YYAIOIIMXCS 110 JMCIHUIIIHHE

CamocTosiTenpHas paboTa 00yJaromIuXCs Y4eOHo-
METOANYECKOE
Ceme 3 OueHounoe
HazBanue paznena, TeMbl o aTpaTel obecrieueHHe
cTp Buna camocTosTensHOM Cpoxku CPE/ICTBO .
padoThI BBIIOJTHCHHS ppemei CaMOCTOATCIILHOU
(qac.) paboThI
OnTUMHU3aIMOHHBIN ITOAX0 B MAITMHHOM [TpoBepka Marepuaibl
N3yuenue nekuuu u
1 |oOydenun N 2 Henenu 22 BBITIOJTHEHHBIX TICK M
y4eOHOI1 TuTepaTypbl . ’
3allaHnu PEKOMEHI0BaHHAS
cOHas
Pa3pexenHble METOBI MAIIMHHOTO O0yUYEHUS 7 C— [IpoBepka yd
1 g . 3 Hegenn 22 BBIITOJIHEHHBIX JTepatypa,
y4eOHOM JTUTEPaTyPhI - MaTepHans,
BBUIOKCHHBIC Ha
MeToanl BHyTPEHHEH TOUKH [IpoBepka -
. )i YTIp V3yuenne JTekuuu 1 ; - POBCp MHTEPHET-CTPaHULIE
. Heael BBITIOJIHEHHBIX .
y4eOHOI1 TuTepaTypbl . Kypca Ha CauTe
3aaHui
A edu.mmcs.sfedu.ru
MeTobl OTCEKAIOIIUX TJIOCKOCTEN [TpoBepka
N3yuenue nexknum u
ya
1 . 3 Henmenu 22 BBITIOJTHEHHBIX
yueOHOI JIUTEpaTypHhI .
3aaHni
MeToapl ONTHMH3AINH C HCIIOIH30BAHUEM ITpoBepka
H3ydenue nexuuu u
1 |rmo0GanbHBIX BEPXHUX OIEHOK, 3aBUCSIIUX OT N 3 Hexenu 4 BBITIOJIHEHHBIX
a y4eOHOM JINTEPaTyphI .
pameTpa 3aaHni
Croxactryeckasi ONTUMHU3AUS [TpoBepka
UzyueHwue JEeKIUN 1
1 2 Henenm 3 BBIITOJTHEHHBIX

y4eOHOH INTEPATyPHI

3aJIaHuI




CamocrosTenpHas paboTa 00yJaronuxcs

Y4ebHo-

METOANYECKOE
Ceme 0 3arpars Onenovynoe 5
erp a3BaHHe pa3/esa, TeMbI B CaMOCTOSTELHOIN Cpoxn - obecrieueHue )
BpCMCHU CaMOCTOSTEIIbHOI
paboTHI BBITIOJTHCHHS
(uac.) paboThI
36
IToaroroBka K 3K3amMeHy
OO6m1ast TpyI0EMKOCTh CAaMOCTOSTEILHOM paOOTHI 1O TUCIUIUIMHE (Jac) 131
Broker BpeMeHU caMOoCTOSITENbHOI paboThl, MPEeyCMOTPEHHBIH y4eOHBIM TUIAHOM ISt 131

JAHHOM JUCIUIUIMHGI (Yac)




4.3 Conepxanue y4eOHOIro MaTepuaJa

Pa3nes 1. 3apaun onTHMHU3alMK B MAIIMHHOM 00y4YeHHH

Tema 1.1. OnTUMHU3AIMOHHBIH MOAX0 B MAIIMHHOM 00YYeHUH

3amaun ONTHUMM3ALMK B MAIIMHHOM oOOydeHMH. Ontumuzanus B OOYyYEHHH C YUUTEIEM.
baiiecoBckas ontumuzanus. baiiecoBckas onTumainbHas kiaccudukanus. baiiecoBckas ontumuzanus
MocpescCTBOM OMHapHOU kiaccudukanuu. OnTHManbHBI 0TOOp MPU3HAKOB. BhigeneHne mpu3HaKoB
yepe3 Trpajaliio OTHOIIEHUH. BpineneHue mnpu3HAKOB uepe3 oOTcedeHwe aHcambiei. Merpuku
paH>XUpPOBaHMSI BEKTOPOB.

Tema 1.2. Pa3pe:xeHHbIe MeTOIbl MAIIUHHOTO 00yUYEeHHUS

Monenu nuHeHON/MorucTuyeckor perpeccun ¢ perymsipmsammsmu L1 u L1/L2. Tlonstue
cyOrpaguenTa BBIMYKIOW (YHKIHMH, €r0 CBSI3b C MPOU3BOJHON IO HAIpaBIIEHUIO, HEOOXOAWMOE U
JOCTaTOYHOE YCJIOBUE SKCTPEMyMa ISl BBINYKIBIX HEIIAJAKHX 3a/1a4 Oe3yCIOBHOW ONTHMH3AILUU.
Meton Hauckopeiiniero cyorpaaueHTHoro ciycka. [Ipokcumainbhblil Mmetoa. MeTo1 HOKOOPIMHATHOTO
CITyCKa M 0JIOUHOW MOKOOPAMHATHON ONTHMH3ALINH.

Pa3nen 2. MeToabl BHYTPEeHHEH TOYKH U 0TCEKAIOMINX MJIOCKOCTEH

Tema 2.1. MeToabl BHyTPEHHEH TOYKH

Heo6xoauMble U 1OCTaTOYHBIE YCIOBUS ONTUMAJIBHOCTU B 3a/ladyaxX yCJIOBHOM ONTHUMU3AIINH,
ycioBus Kyna-Takkepa u ycinoBus J[>koHa, COOTHOIIEHUE MEXy HUMU. BbIyKible 3a1a4l yCIIOBHOM
ONTUMH3AINY, TBOWCTBeHHAs (yHKuus Jlarpamika, ABONCTBEHHas 3a/aya ONTHMH3AaLWHU. PemieHue
3a/1a4 YCJIOBHOM ONTHMMHU3AIMU C JMHEHHBIMM OrPaHUYEHUSMH BHJA PaBEHCTBO, MeTo] HbroToHA.
[Ipsimo-nBoiicTBeHHBIM MeTon HprOTOHA, HETOUYHBIM BapuaHT MeToaa. Mertoj JorapupMUYECKUX
Oaprepubix GyHKIMI. Metoabl nepBoil ¢a3bl. [IpsMo-IBONCTBEHHBI METOA BHYTPEHHEH TOYKH.
Hcnonp30BaHne METO0B BHYTPEHHEN TOUKH JyIst 00yueHust SVM.

Tema 2.2. MeToabl 0TCEKAKINUX IJIOCKOCTEH

[ToHsiTHE OTHENSIONICTO OpaKyia, 0a30BBIM METOJI OTCEKAMIIUX IUIOCKocTel (cutting plane).
Haarpadnas ¢dopma wmetoma orcekaromux Iuiockoctei. Bundle-Bepcusi Meroma oTcekaromux
IJIOCKOCTEH, 3aBUCIMOCTh OT HacTpanBaeMbIX mapamerpoB. [Ipumenenne bundle-merona s 3amadm
oOyuenuss SVM. JloGaBnenue 3¢pPpexkTUBHOM MpoiieTypbl OJHOMEPHOT0 Toucka. Peanuzanusa merona ¢
KCIOJIb30BAHUEM IapaJUICIbHBIX BBIYMCICHUN U B YCIOBUSX OTPAaHUYEHUMN 110 MAMSITH.

Pa3nes 3. CroxacTuyeckasi ONTUMU3ALMS

Tema 3.1. MeToabl ONTHMHM3ALMHM € MCHOJb30BAHHEM I100aJbHBIX BEPXHHMX OICHOK,
3aBUCSIINX OT MapaMeTpa

BepoaTtHOCTHasT Mozenb JMHEHHONW pErpeccud €  pa3IM4HbBIMU  PETYJSAPU3ALUAMU:
kBagparuunoi, L1, Crerogenta. Maes meroma onTUMHU3AIMM, OCHOBAaHHOTO Ha HCIOJIB30BAaHUHU
r7100abHBIX OLIEHOK, cXoAUMOCTb. [TpumMep nmpumenenust merona anst ooydenus LASSO. IToctpoenue
rI0GaNbHBIX OLEHOK C TOMOIIBI0 HEepaBeHCTBa MeHceHa, EM-airoputm, ero npuMeHEHHe I
BEPOATHOCTHBIX MOJIENEW JIMHENHONW perpeccuu. IlocTpoeHne OLIEHOK € MOMOIIBIO KacaTeNbHBIX U
3ameHbl nepemeHHOM. Ouenka Jaakkola-Jordan s sjoructuueckoil (QyHKUMH, OUEHKH IS
pacnpenenenuii Jlarutaca u Crbrogenta. [lpuMeHeHHe OLIGHOK At OOy4YeHHs BEPOSTHOCTHBIX
MOJEJIEH TMHENHOMN perpeccuu. Brimykiio-Borayras npoueaypa, NpuMepbl UCII0JIb30BaHUS.

Tema 3.2. CtoxacTnueckasi ONTHMH3AIHAS

OO01as mocTaHOBKA 33Jja4l CTOXACTUYECKOM ONTHMHU3AlUY, MPUMEP HUCIONb30BaHMs. 3ajaun
MUHUMU3ALNAN CPEJHETO U SMIUPHUUECKOTO pUCKa. MeEToJ CTOXacCTUYECKOro IpaJUeHTHOIO CIIycKa,
nBe (a3pl UTEPALMOHHOIO MpoIecca, HCMOJIb30BaHUE YycpeqHeHHs U uHepuuu. CToXacTHUeCKUn
IPaJIMEHTHBIN CITYCK KaK METOJl ONTHUMM3alMu M Kak Meron oOyuenus. Meron SAG. Ilpumenenue
CTOXACTHYECKOT0 TpaJiueHTHOrO cirycka At SVM (anroputm PEGASOS).

5. OBPA3OBATEJIBHBIE TEXHOJIOTUHN

[Ipu mpoBemeHWW JIEKIMA W TPAKTUYECKUX 3aHATHA  HCHONB3YIOTCS — CIIEAYIOIINE
o0pa3oBaTeNbHbIE TEXHOJIOTHH:
— MYJIbTUMEUIHBIC JICKITHH



— 3JIEKTPOHHBIE (HOPMBI KOHTPOJIS

— CaMOTECTUPOBAHHE CTYICHTOB

VYueOHBII  Tpomecc  Oa3upyeTcss Ha  KOHIENIIMM  KOMIIETEHTHOCTHOTO  OOydYeHHs,
OPUEHTUPOBAHHOTO Ha (OPMUPOBAHHE KOHKPETHOTO TMEpeyHs MPO(PEeCCHOHAIBHBIX KOMIIETCHIIUH,
aKTyallu3alldi0 MOJYy4YaeMbIX TEOPETUYECKUX 3HaHMWil. Pa3BepThiBaHWE KOMIETEHTHOCTHOW MOJEIH
oOydeHusl MperoaraeT MUPoOKoe MPUMEHEHHE WHHOBAIMOHHBIX CIIOCOOOB OpraHu3aiuud y4eOHOTO
mpouecca, B T.4. INPUMEHEHHE METOJa NPOEKTHOrO OOydYeHHUs, TEXHOJOTHIl YIpaBiIsieMOro
CaMOCTOSITENTLHOTO OOy4YeHUsT B TOM YHUCIE OalIbHO-PEHTHUHTOBON CHCTEMBI, a TaK)Ke BHEIPCHUE
CUCTEMBbI OHJIAH-TIOAIEP>KKH BHEAYIUTOPHON PabOTHI CTYACHTOB.

Hucuurinuna MoeT ObITh peaii30BaHa YaCTUYHO WJIM MOJHOCTHIO ¢ ucnonb3oBanuem DUOC
VYuupepcurera (30 u JIOT). AynutopHble 3aHATHS W Apyrue (OpMbI KOHTAKTHOW pPabOThI
00yJaroIuxcs C MpernojaBaTesieM MOTYT HPOBOIUTHCS C HCHOJb30oBaHMeM ruiaTgopm Microsoft
Teams u MOODLE, B Tom umciie, B pexkuMe OHJIAWH-TIEKIIMN U OHJIAiH- CEMHUHAPOB

6. OHEHOYHBIE CPEJACTBA JJI5SI TEKYIIEI'O KOHTPOJISI K
IMPOMEXYTOYHOU ATTECTAIIUU

[TonHBI KOMIUIEKT KOHTPOJIbHO-OIEHOUHBIX MaTrepuanoB (DoHJ OIEHOYHBIX CpPEICTB)
oopmIsieTcs: B BHIE IPUIIOKEHUS K paboveld mporpaMMe TUCIUILTHHBL.

7. YYEBHO-METOANMYECKOE OBECIIEYEHHUE IJUCHUIIJINHBI

1.1. OcHoBHas JiuTeparypa.

Cyxapes, A. I. MeTopl ONTUMH3ALNY ;| YICOHUK M TPAKTHKYM JIJIsl OaKkaiaBpraTa ¥ MarucTpaTypbl /
A.T. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e u3., ucnp. u nom. — Mocksa : M3maTenbeTBo
HOpaiit, 2019. — 367 c¢. — (bakanaBp u maructp. Akagemudeckuit kypc). — ISBN 978-5-9916-3859-
3. — Teker : oanekrpoHHbld // OOpasoBarenpHas tuiarpopma HOpait [caiit]. — URL:
https://urait.ru/bcode/444155 (mnara obpamenus: 11.10.2021).

[Hankwa, A. C. Maremarndeckue METOABI W MOJCIN WCCICAOBAHUS ONepanuil: y4eOHUK /
A. C. lllankun, B. A. lllankun. — 7-e 3. — Mocksa : JlamkoB u K°, 2019. — 398 c. : un. — Pexxum
nocryma: mo mnoamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=573373 (nara
obpamienus: 11.10.2021). — bubnuorp. B kH. — ISBN 978-5-394-02736-9. — TekcT : 371€KTPOHHBIH.

1.2. lonoiHuTEIbHAS JIMTEpPaTypa.

DJIeKTPOHHBIIi pecypc:
https://doc.lagout.org/science/Artificial%20Intelligence/Machine%20learning/Optimization%20for%?2
OMachine%20Learning%20%5BSra%2C%20Nowo0zin%20%26%20Wright%202011-09-30%5D.pdf}
Optimization for Machine Learning. Edited by Suvrit Sra, Sebastian Nowozin and Stephen J. Wright,
MIT Press, 2012.

7.3. CniucoK aBTOPCKUX METOAUYECKUX Pa3padoToK.

7.4. Ilepuoanyeckue U3IaHUS

7.5. Ilepeuennb pecypcoB cetu UHTepHeT, HEOOXOAUMBIX JJI1 OCBOCHMS TUCHMILIIUHBI
DnekTpoHHO-6nGIHOTeuHas cuctema (OBC) FOPAMT www.biblio-online.ru

7.6. IlporpammHoOe oGecnieyeHre HHPOPMALHOHHO-KOMMYHUKAMOHHBIX TE€XHOJIOT Ui
OnepannonHas cucrema Microsoft Windows u maker Microsoft Office

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JUCLHUTIINHBI


https://urait.ru/bcode/444155
https://biblioclub.ru/index.php?page=book&id=573373
http://www.biblio-online.ru/

8.1. YueOHo-1a00paTopHOe 000py10BaHHE

[Tpu npoBeneHNN AUCIUTLIINHBI yYaIInuecs JOHKHBI OBITh 00ECTICUeHBI:

1. JleknmoHHOW aymuTOpHEH C MYJbTHUMEIUUHBIM TPE3CHTAIIMOHHBIM 000PYIOBAaHUEM IS
JEMOHCTPALIMK MPE3EHTAIMN U WUTIOCTPATUBHOTO MaTepuara.

2. AyauTtopueit i 1abopaTOPHBIX 3aHATHH C allllapaTHBIMU U IPOrPaMMHBIMU CpeJICTBAMU
B COOTBETCTBUHU C peasu3yeMon yueOHOU TeMaTHKOM.

8.2. IlporpaMmMHBIe cpeacTBa

Microsoft Windows, Microsoft Office, Windows CAL's - [Jorosop 232.02.02.03-16/60 ot
10.08.2018 r., ¢ 10.08.2018 r. mo 10.08.2019 r.; JoroBop Ne232.02.02.03-16/46 ot 30.08.2019 r., c
31.07.2019 r. o 30.07.2020 r.; T'ocymapctBennbiii kouTpakt Ne SC-P/5679-01/07 ot 04.12.2007 1., ¢
21.12.2007 r. (cpok ucnons3oBanust [10 HeorpanuyeH)

9. MeTtoauuyeckne yKazaHus sl 00y4aromuxcsi
110 OCBOEHMIO TUCIUILIHHBI

MeTtoanueckue YKa3aHus MPpUBCACHLI B yqe6Hbe HOCO6I/IHX, IICPCUUCIICHHBIX B pa3/iCiic VII.



YUYEBHAS KAPTA IUCHUITJIMHBI

MeTtoabl ONTUMU3AIMHA J1JIsI MAIIKUHHOTO Oﬁy'-lel-l](lfl

TpynoemkocTs: 5 3au.e.
dopMa MPOMEKYTOYHOU aTTEeCTALUU: HK3aMEH
Kypc 1, cemectp 1

Kon m mammeHoBanwe HampaBieHHs moarotoBku (crmenuansHocTH): 01.04.02 «IlpukitamHas maTreMaTuka u
HHPOPMATUKA

Marucrepckast nporpamma: McKyccTBeHHBIH MHTEIUIEKT: MaTEMAaTHYECKUE MOAEIH U TIPHUKIIATHBIE PEIICHNUS

Ne Bujabl KOHTPOJIBHBIX MePONPUATHH Texcymunii PyGesubtii korpo.,
KOHTPOJIb (npu nanuuuu)
Paspea 1. 0 20
3ajauM oNTUMM3AIUYU B
MAaIllIUHHOM oﬁyqemm
1. | Bamura npakTHYECKUX 3aaHui 20
Paznen 2. 0 20
Metoabl BHyTpeHHel TOYKH U
OTCCKAKIIHNX IJIOCKOCTEM
2. | BamuTa MPaKTHYECKUX 3aaHUi 20
Paszgen 3 0 20
CroxacTnueckas OonTUMM3aANUA
3 | BamuTa NpaKTHYECKHUX 3aJaHni 20
Bcero 0 60
[Mpomexyrounas arrectanus B popme Jo 40 6an10B 9K3aMeH NPOBOJUTCH B
3K3aMeHa ycTHoi ¢popme. Kpurepun
OLIEHKHU YKa3aHbl B oHe
OIIEHOYHBIX CPEeJICTB

[IpenonaBarens:
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Kox u HanMeHOBaHME HAIIPABIICHUS TTOITOTOBKU/CIICIIUATBHOCTH
01.04.02 «IIpuknagHas MaTeMaTuka 1 HHHOPMATHKA»

YpoBeHb 00pa3oBaHus:
Maructparypa

Marucrepckas nporpamma:
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dopma o0yueHus:
OuHo-3a04Has
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MNEPEYEHb KOMIETEHIUN, ®OPMUPYEMbBIX JTUCIHUILINHON
MeToabl ONITHMHM3ANMH AJI51 MALIMHHOIO 00y4YeHUs

KOMHE;)CHHHHH DOopMyIHPOBKA KOMIIETCHLIUN
1 2
OIIK OBIIENNPO®ECCHUOHAJIBHBIE KOMIIETEHIINA
OIlK-2 CriocoGHOCTH COBEPIICHCTBOBATh M PEATM30BBIBATh HOBBIE MATEMATHYCCKUE
METO/IbI PEIICHUS TPUKIIATHBIX 337124
ITACITOPT ®OHJIA OLIEHOYHbBIX CPEACTB I10 JUCHUITJIIMHE
MeToabl ONTUMU3ANNHM JJI51 MAIIMHHOTO 00yUYeHMsI
No Konmponupyemvie pazoenvt | Koo HaunmenoBanue
n/n oucyuniutol * KOHMPOIUpyemou
KomMnemeHyuu OYEHOUHO2O
cpeocmea™*
1. 3agaud onTuMH3anMu B MamuHHOM | OIIK-2 Brmonnenne u 3ammra
o0yueHHU MPAKTUYECKUX
3aJaHuM.
2. Metoabl  BHYTpPeHHeil u | OIIK-2 Brinmonnenue u 3amura
O0TCEKAIOIINX II0CKOCTEl MPAKTHICCKIX
3aaHUN.
3. CroxacTHuyeckasi ONTHMH3AINS OIlIK-2 Brimosivenue u 3ammra
MPAKTHICCKIX
3aaHUN.

* Haumenosanue pazoena yKazwléaemcs 6 COOMeemcmauu ¢ pabodeil npocpammont OUCYUNIUHbL.
**Haumenosanue oyeHOUHO20 Ccpedcmea YKA3bleaemcs 6 COOMBEemMCmeul ¢ Y4eOHOU Kapmou
OUCYUNTUHBL.




MuHHCTEPCTBO HAyKU U BhIciIero odpazoBanus Poccuiickoit denepannu
denepanbHOE rOCYIaPCTBEHHOE OIOIKETHOE 00pa30BATENbHOE YUPEXKICHUE BBHICIIETO

ob6pazoBaHus «PocTOBCKMI rocyapCTBEHHBIN SKOHOMHUUYeCcKu yHuBepcuTeT (PUHX)»
®DakynbTET KOMIBIOTEPHBIX TEXHOJIOTHI U 3aITUTHI HH)OpMaIuu
Kadenpa pyngameHTanbHOM U TPUKIIATHOW MATEMATHKU

MartepuaJjibl K 3K3aMeHY

no AucHMILIMHEe «MeToabl ONTUMHU3AIMH AJI MAIIMHHOIO oﬁyqenml»

1. Ilporpamma 3K3amMeHa

Pazgea 1. 3agaum onTUMM3alME B MAIIMHHOM 00y4YeHUH

Tema 1.1. OnTHMH3aLHOHHBIN NOAX0/] B MAIIMHHOM 00y4eHHH

3amaud ONTUMH3AIMH B MAalIMHHOM O0OydeHHd. OnTuMH3anus B OOYYCHHH C YYUTEIIEM.
baiiecoBckas ontumm3anus. baiiecoBckas onTuManbHas Kiaccudukaius. baiiecoBckas onTuMHU3aIus
nocpeAcTBoM OuHapHOW kinaccupukanyuu. ONTUMaIbHBIA 0TOOp MPU3HAKOB. BolfeneHne npu3HakoB
yepe3 Tpajaluio OTHOIICHWH. BeineneHune mnpu3HAKOB dYepe3 oOTceueHue aHcamoOsei. MeTpuku
paHXUPOBAHUS BEKTOPOB.

Tema 1.2. Pazpe:xeHHbIe MeTOAbI MAIIMHHOTO 00y4YeHHS

Mopenu JUHEHHON/MTOTUCTHYeCKON perpeccun ¢ peryisipusamusmu L1 u L1/L2. Tlonsrtue
CyOrpaaueHTa BBITYKIOW (DYHKIMH, €ro CBS3b C MPOU3BOJHON MO HANpPABICHHUIO, HEOOXOANMOE H
JOCTaTOYHOE YCIOBUE SKCTPEMyMa JIs BBINYKIIBIX HErNMaJKuX 3a/ad Oe3yCIIOBHOW ONMTHMH3AIIHH.
Meroa Harckopeiiiero cyorpagueHTHOTo ciycka. [IpokcumanbHbiil MeTo 1. MeTo 1 TOKOOPIMHATHOTO
CIycKa U OJIOUHOM MOKOOPMHATHON ONTUMHU3ALINY.

Pa3nen 2. MeToabl BHYTPEHHEH TOYKH U OTCEKAIOMINX MJIOCKOCTEH

Tema 2.1. MeToabl BHyTPeHHel TOYKH

HeoOxoauMble U TOCTaTOYHBIE YCIOBHS ONTUMAJIBHOCTH B 33/1a4aX YCJIOBHOM ONTHMHU3AIINH,
ycnoBus Kyna-Takkepa u ycnoBust J[)koHa, COOTHOIIEHUE MEXAY HUMU. BBITyKITbIE 3a4a4M YCIOBHOM
ONTUMHU3AINU, BOMCTBeHHass (yHkuus Jlarpanika, JBOMCTBEHHas 3a/Jada ONTHUMM3AIMH. PerieHue
3a/la4 yCJIOBHOW ONTHUMU3ALMU C JMHEMHBIMH OTPaHUYEHUSMHU BHUJAA PaBEHCTBO, MeTol HbroToHA.
[Ipsimo-aBoiicTBeHHBI MeTon HbproTOHA, HETOYHBIM BapwaHT MeToja. MeToa Norapu(MHUUYECKHX
OaprepHbIX (QyHKIMI. Metoasl nepBoil ¢a3bl. IIpsMo-IBONCTBEHHBIM METOJ BHYTPEHHEH TOUKH.
Vcnonb30BaHue METOJIOB BHYTpEHHEH TOUKH JUIs 00yueHust SVM.

Tema 2.2. MeToAbI 0TCEKAIIIUX MJIOCKOCTEH

[ToHsTHE OTHENSIONIErO Opakylia, 0a30BBI METOJ OTCEKAIIIMX IIocKocTed (cutting plane).
Hanrpaguas ¢opma wmeroma oTcekarommx Iutockoctei. Bundle-epcust meroma oTcekarommx
IUTOCKOCTEH, 3aBUCMMOCTh OT HacTpamBaeMbIx mapamerpoB. [Ipumenenue bundle-merona mis 3amaun
oboyuyerns SVM. Jlob6aBnenne > heKTHBHON POIeypsl OJHOMEPHOTO TOMCKa. Peamu3arst merosa ¢
WCIIO0JIb30BAaHUEM MAPAJUIECIbHBIX BBIUMCIECHUHN U B YCIOBUAX OTPAaHUYEHUN IO MaMSTH.

Pasznea 3. CtoxacTnueckasi ONTHMHU3AIHUS

Tema 3.1. MeToabl ONTHUMHM3ANUH € MCHOJb30BAHUEM IJ100aJBLHBIX BEPXHHUX OII€HOK,
3aBHCSAIIMX OT MapamMeTpa

BeposTHOCTHasT MoJenp JIMHEMHOW PErpeccHMd C  PA3IMYHBIMU  PETyJIpU3ALUSAMU:
kBaapatuuHoii, L1, Creromenrta. Mpaes meTona omTHUMHM3AIMKM, OCHOBAHHOTO Ha HCIOJIB30BAaHUU
r7100aNBHBIX OLIEHOK, cXOAUMOCTh. [Tpumep npumenenus merona ais ooydenns LASSO. [Toctpoenne
rII00aTbHBIX OIICHOK C IOMOIIBI0 HEpPaBEHCTBA Uencena, EM-anroput™m, €ro npuMeHEHHE s
BEPOATHOCTHBIX MOJENEN JUHEWHOW perpeccuu. [locTpoeHne ONEHOK ¢ MOMOIIbI KacaTelbHBIX U
3amenbl nepemenHoi. Onenka Jaakkola-Jordan pans jorucrtuveckoit (yHKIMH, OICHKH ISt



pactipenenenuii Jlammaca u Crerogenta. [IpuMeHeHuwe ONEHOK uisi OOY4YEHHS BEpPOSTHOCTHBIX
MOJEJIEH TMHEHHOMN perpeccuu. Brilmykil0-BOrayTas npoueaypa, IpuMepbl UCII0JIb30BaHUS.

Tema 3.2. CroxacTudeckasi ONTUMH3ALMS

OO0mmasi MoCTaHOBKA 33Jja4 CTOXACTUYECKOW ONTHMHU3AINU, IPUMEDP HCIIONB30BaHMs. 3a1aun
MHUHHMMH3aLHANA CPEAHETO M 3MIMPUUYECKOr0 pucka. Meroj CTOXaCTHYECKOTO I'PaJUEHTHOTO CIyCKa,
nBe (azbl UTEPAIIMOHHOTO MPOLECCa, HCIOIb30BaHUE YCpEOHEHUs M HHepIuH. CTOXaCTHYECKUi
IPaJUEeHTHBIN CIIYCK KaK METOJ ONTHUMH3aluu U Kak MmeTton oOyudeHus. Meronx SAG. Ilpumenenue
CTOXaCTHUYECKOT0 rpaaueHTHoro ciycka it SVM (anroputm PEGASOS).

2. O0pa3ubl IK3aMeHAIMOHHBIX OMJIETOB

3K3AMEHALMOHHbIA BUNET Ne 1

1. OnTuM#3aIOHHBIC TPOOJIEMBI B MAIIMHHOM 00y4deHnH. ONTUMH3AIHUs B O0y4EHUH C
yuuteneM. baliecoBckas ontumusanus. baliecoBckas OnTUMU3AIMS TPUA BEIYUCICHHN
BECOB.

2. OOras mocTaHOBKA 33]]a4i CTOXAaCTHYECKOW ONTUMH3AIMUA. MeTo/ CITycKa 1o
croxactuaeckomy rpamueHTy. MetoapiSAG, PEGASOS, anroputm ans SVM.

3K3AMEHALIMOHHbIA BUNET Ne 2

1. Jluneiinas u gorucrtudeckas u perpeccuu ¢ L1 u L1/L2 perynsipusariueii.
Cyb6rpanuenT Boinykioi GyHkiuu. CyOrpagieHT u Mpou3BOIHBIE M0 HAIIPABICHUIO.
Heo6xoauMeble 1 1OCTaTOYHBIE YCIOBUSL ONTUMATBHOCTH JIJIS1 HETJIAJIKUX BBITYKIIBIX
3aja4 0€3yCIIOBHOM ONTUMH3AIUH.

2. Croxactuieckas JIMHEHHAs perpeccus ¢ pa3Hol peryispuzanueid. MeTo s
ONTUMM3AIINH, UCTIONB3YIONINE II100abHbIe OlleHKHU. [IpuMep npuMeHnenus metoaa
st LASSO obydenus. EM-aaroput™ it CTOXaCTHYECKOH JIMHEHHOW MOJIEITH.

3K3AMEHALIMOHHbIA BUNET Ne 3

1. BaiiecoBckas onTManbHas kiaccudukanus. Bayesian optimization mocpeactsom
O6unHapHOM Kiaccupukanuu. OnTUManbHbIi 0TOO0p Mpu3HaKoB. OTOOpP MPU3HAKOB
yepes rpaJaluio OTHOIICHUH. Brinenenre mpu3HaKoB uepe3 OTCEUeHne aHcaMOmei.

2. Meron oTcekaromux miockoctei u ero Bundle-sepcus. Bundle merox ast 3agauun
o0yuenus SVM. Mcnons3oBaHue 0JHOMEPHOTO MOUCKB. Peanuzarmst ¢
HCTIOJIb30BaHUEM TapalieIbHBIX BIYUCICHUH.



3. ®opMa IK3aMeHALMOHHOI0 OuJieTa

MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO

oOpa3zoBanus «PocToBCKMiI rocygapcTBeHHBIN SkoHOMUYeckuid yHuBepcuteT (PUHX)»
@DaKynbTeT KOMIIBIOTEPHBIX TEXHOJIOTHN U 3aIIUTHl HH(OpMaIIH
Kadenpa pyngamenTanbHOM U TPUKIIATHOW MAaTEMATHKU

3K3AMEHALIMOHHbIA BUNET Ne 1

10 Kypcy «MeTo/ bl ONTUMH3AINH IJIs1 MAIIUHHOTO 00y4eHus» (1 Kkypc maructparypsl, 1 cemectp)

1. OnTuMu3anuoHHbIe TPOOIEMbl B MAIIMHHOM 00y4eHHd. OnTuMHU3ays B 00y4YSeHUH C YUUTEIIEM.
baiiecoBckas ontumusanus. baliecoBckas onTuMH3anys IpyU BEIYUCICHUH BECOB.

2. O0m1ast MOCTaHOBKA 33/1a4M CTOXACTHYECKOW ONTUMHU3AIMH. MeTo/1 CIyCKa MO CTOXaCTHYECKOMY
rpaguenty. MetoasiSAG, PEGASOS, anroputm s SVM.

3aB. kadeapoi DK3aMeHaTop

« » 20 T

4. Kpurepuu oneHku

DK3aMeH NPOBOJUTCS B YCTHOM (opMme.

3a KaXKJplii BOIIPOC MOXKHO MOIY4UTh 710 20 6aIoB, KOJIMUYECTBO OAJJIOB 3aBUCUT OT MOJHOTHI OTBETA!
20 6anoB - OTBET MOJIHBINA U MPaBWIBHBIN; MaTepHai U3JI0’KEH B ONPEAETICHHOMN JOrnyecKon
MOCTIeIOBATEIBHOCTH, JINTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSTEIIbHBIN;

12-19 6annoB - OTBET MOJIHBINA U MPaBUJIBHBIN; MaTepyuai U3JI0’KEH B OMPEIEICHHON JTO0rMyecKon
MOCJIeIOBATEIBHOCTH, TIPH 3TOM JOMYIICHBI IBE-TPU HECYIIECTBEHHBIC OITMOKH, UCTIPABICHHBIE 110
TpeOOBaHUIO NPENoIaBaTesl.;

6-11 GanyIoB - OTBET MOJHBIN, HO MPH STOM JIOIYIICHA CYIIECTBEHHAS OITNOKA, WIIN HETIOJIHBIH,
HECBSI3HBIN;

1-5 GanoB - Ipu OTBETE OOHAPYKEHO HETTOHMMAaHHUE 00YJaIOIIMMCSI OCHOBHOTO COJIEPIKAHMS
y4eOHOro MaTepualia, Uiy JIOMyIIeHbl CYIIeCTBEHHbIE OIIMOKH, KOTOpbIE 00YJarOIUIiCs HE CMOT
WCTIPaBUTH ITPH HABOJSIIMX BOMIPOCAX TPENOAaBaTeIs;

0 6ayIoB - OTBET OTCYTCTBYET.



MuHHCTEPCTBO HAyKU U BhIciIero odpazoBanus Poccuiickoit denepannu
denepanbHOE rOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIETO

ob6pazoBaHus «PocTOBCKMI rocyapCTBEHHBIN SKOHOMHUUYeCcKu yHuBepcuTeT (PUHX)»
®DakynbTET KOMIBIOTEPHBIX TEXHOJIOTHH U 3aIIUTHI HHPOpMaIuu
Kadenpa pynmamenTaapHO#M ¥ MPUKIIATHON MaTEMaTUKH

IIpakTHyeckue 3a1aHuA

M0 JUCHHUIIJIMHE «MeToabl ONTUMHU3AUM JJI MAIIMHHOTO 00y4YeHM )

1. TemaTHKa NPAKTHYECKHUX 3aITaHUH 110 Pa3ejaM U TeMaM

HpHBe,ZIeH OJIMH U3 BAPHUAHTOB IIPAKTUYICCKOI'O 3a/IlaHU . I[pyme BapHUAaHTBI COACPIKAT
TaKO€ K€ KOJINYCCTBO OJHOTHUIIHBIX 3aﬂaHHﬁ.

1. 3agaum onTUMHU3alUHM B MAIIMHHOM 00y4YeHHUH
1.1. OnTumMu3anus B MaliuHHOM o0yuyenuu (10 6a/10B)
1.2. Pa3pe:xennbliii MeToa o0y4yenus (10 6ann0B)

2. MeToabl BHYTPEHHEH TOYKH U OTCEKAIOMIUX IVIOCKOCTEH.
2.1. Metoasn! BHyTpeHHel Touku (10 6amoB)
2.2. MeTtoab! oTcekawmux miockocreii (10 6ax10B)

3. CroxacTnuyeckasi ONTHMH3AIASA

3.1. MeToabl ONTHMHU3ALKM, HMCHOJL3YHIIHE BepXHHe OmEeHKH ¢ mapamerpamu. (10
0aJ1;10B)

3.2. Croxacruueckas ontTumusanus (10 6anioB)

2. Kpurepum ouneHku:

e MakcumanbHasl OLIEHKA 3a 3aJaHUsl KaKI0ro Moayis coctaBisier M = 20 GamioB (oTOop
3aJJaHUN ocyIlecTBIseTCs MpenoaaBaTeneM). CTyIeHTY BBICTABIIACTCS

e M OamioB, eciu paboTa BBHINOJHEHA TOJHOCTBIO M O(OpMIIEHA B COOTBETCTBUU C
IPEIbSIBICHHBIMU TPEOOBAHUSIMHU.

e 0.75 * M 6amnoB, ecnu paboTa BBIITOJTHEHA, HO JOMYIIEHBI HETOYHOCTH WK €€ 0(hOpMIICHUE HE
COOTBETCTBYET MPEAbABICHHBIM TPEOOBAHUSM,

e 05%M OamioB, ecin WMEIOTCS CYIIECTBEHHBIC OMMOKHM, HO OOIIas CXeMa BBITOJHCHUS
paboThI IpaBUIIbHA,

e 0.25xM OamioB, eciM BBINOJHEHHE DPAaOOTHI ObUIO HAyaTO, HO OHAa BBHINOJHEHA JIUIIb
YaCTUYHO, CYIIECTBEHHBIC IIAaTd HE CJIeNIaHbl,

e () GamnoB, ecnu paboTa HE BHINOJIHEHA.

e [locne cymmupoBaHUs Bcex HaOpaHHBIX OalIOB, OKPYIJIEHUE MPOU3BOJUTCS A0 OJIMKANIIEro
nenoro uncia. [ qomycka K sk3aMeHy Heo0X0IMMO HaOpath 38 0amios.



