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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabowas mnporpamMma mucuMIUiMHbl (Momyns) «YucieHHbIE MeTOABl B (DUHAHCAX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HayKH, Npopuiab MaTemaTuka M KOMIIBIOTEPHbIE HAyKH, YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenne aucuuiuimHbl (Monyisi) «YucineHHble MeToIbl B (DMHAHCAX» IMO3BOJISET
UHTETPUPOBaTh TEOPETUUECKUE 3HAHMS B NPUKIAaJHbIe (DUHAHCOBBIE 3aJaud, CHOCOOCTBYS
Pa3sBUTHIO HABHIKOB B OOJIACTH BBIYMCIUTEIBHOM MaTeMaTHKH M IMPOrpaMMHUPOBaHUS. JTa
JUCLMIUIMHA [OJYEPKUBAECT PpOJIb YHMCICHHBIX METOJOB B PELICHUM pealbHbIX MpobiIeM
(MHAHCOBOTO CEKTOpa, TaKUX KaK MOJICIMPOBAHUE BOJATWIBHOCTH PBIHKOB M OLIGHKA
IPOM3BOJIHBIX (PUHAHCOBBIX MHCTPYMEHTOB, YTO CIIOCOOCTBYET IMOBBIIMIEHUIO Y3PPEKTUBHOCTU U
TOYHOCTH (PMHAHCOBBIX PACUYETOB B YCIOBUAX HEONPEACICHHOCTH.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hacrosimas nucuumnianHa (MoayJib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanaBpuata mo HampasieHuto 02.03.01 MaremaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
MaremaTiKa 1 KOMITBIOTEpPHbIE HAYKH U BXOAWT B BAPHATHBHYIO YacTh bioka 1, popmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUA.

Jucuumumaa (MOIyib) SIBISIETCS BBIOOPHOM W JOCTYNHA JUIsl M3ydeHuss Ha 4 Kypce
B 7 unu 8 cemecTpax Ha BbIOOD.

Hesb n3yyeHust IMCUMIIMHBI (MOAYJIs1): OCBOCHHE MAaTEMaTHUECKUX U BEIUUCIUTENIBHBIX
HOAXO0JI0B Il MOAETMPOBAHMS U aHATIN3a (PUHAHCOBBIX MPOLIECCOB, BKIIIOYAs IEHOOOPA30BaHNUE
aKTUBOB, YIPABJICHUE PUCKAMHU U ONTHUMM3ALHUIO MOPTdesel, ¢ UCII0Ib30BaHUEM alTOPUTMOB U
IIPOrPaMMHBIX HHCTPYMEHTOB.

3agauun u3y4eHust JMCHUILIMHBI (MOIYJIS):

— W3y4UTb OCHOBHBIE YHCIIEHHBIE aJIrOPUTMBI, Takue Kak Mertonsl Monrte-Kapo,
KOHEYHbIE pPAa3HOCTH M ONTHUMM3ALMOHHBIE NPOLEAYpPHl, NPUMEHUTEIBHO K (DMHAHCOBBIM
MOJIeNISIM, BKJIIOYasi I[eHOOOpa3oBaHME OMIMOHOB mo Monenu bmika-llloyn3a u ynpaBieHue
nopT¢enbHBIMU PUCKAMH;

— OCBOUTH NPUHIUIBI PeaTu3alUy 3TUX METOAOB C HCHIOJIb30BAaHHUEM MPOTPaAMMHBIX
cpencTs, Takux kak Python nnin MATLAB, aia cumynsiiyy (GMHAHCOBBIX CLIECHAPUEB U aHAIN3a
qYBCTBUTEIBHOCTU MOJENIEH;

— Ppa3BUTh HAaBBIKM MHTEPIPETALMU PE3YJIHTATOB YHUCICHHBIX PACUETOB B KOHTEKCTE
(uHAaHCOBOM TEOPUH U MPAKTUKH, a TAK)KE YMEHUSI aJallTUPOBATh AJITOPUTMBI K CrieHU(UUECKUM
3a/1a4aM, TaKUM KaK OLIEHKA KPEAUTHOIO pPUCKa MM ONTUMU3ALUS HHBECTULINH;

— chopMupoBaTh MOHUMAHHUS OrPAHUYEHUH UHUCIEHHBIX METOJOB M HX pOJH B
o0ecrie4eHn TOYHOCTH U 3(P(HEKTUBHOCTH (UHAHCOBBIX PEIICHUN B JUHAMMYHOM PHIHOYHOMN
cpeze.

B pe3yabTare 0CBOCHUS IUCHHUILIMHBI (MO1YJIAA) O0YUAKOIUMICS T0JI5KEH:

3Hamb:

— TEOpETUYECKUE OCHOBBI MeToa MoHTe-Kapio Uil OlleHKH MHTErpajoB, MOMEHTOB U
(UHAHCOBBIX HHCTPYMEHTOB;

— MPHUHLUIBI pabOTHI FeHEPaTOPOB (TICEB0)CIIyUaitHBIX YHCEI U TIOCIIEJOBATEIbHOCTEH ¢
HU3KHUM pacxoxaeHueM (kBazu-MK);

— CBOWCTBa U METO/Ibl MOJEIUPOBAHMSI KIIFOUEBBIX CIy4aiHbIX MpoueccoB (bpoyHoBckoe
nBrxkeHue, npooroe bM, nporecc [lyaccona);
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— OCHOBHBIC TEXHUKH yMEHBIIEHHS aucrnepcud B MoHnrte-Kapno u ux BimsiHHE Ha
TOYHOCTH OLICHOK;

— mnpuHiunel ananuTaeckoro ("closed form") nenoo6pa3zoBanusi 6a30BBIX JEPUBATUBOB
U peIUINKaIiH,

ymembw:

— pa3pabarbiBaTh QJITOPUTMBI TEHEPAIMH CIYYalHBIX BEIUYMH C 33JaHHBIMU
pacnpezeneHus MY,

— MOJEJIHUPOBaTh TPAGKTOPUMU CTOXACTUYECKUX MPOIECCOB (BKIIOYAs HCIOIb30BaHHE
BpoyHOBCKOTO MOCTa) M TUCKPETU3UPOBATh UX (CXeMbl Diepa/MusbIITeiHa);

— peanu3oBbiBaTh ~ Meron  MonTe-Kapno  Ha  sA3pIkax — MpOrpaMMHpPOBAHUS
(Python/C++/Matlab/R) nist orieHKr CTOUMOCTH (PMHAHCOBBIX HHCTPYMEHTOB (JIEPUBATHBOB);

— TMPUMEHATh TEXHUKA YMEHBUICHHUS TUCHEPCUU IJsi TMOBBbIIIEHUS 3(PGHEKTUBHOCTH
Momnte-Kapno cuMyisinui;

— BBIUMCIIATH YYBCTBUTEIBHOCTH (TPEKM) LIE€H JEPHBATUBOB C HCIOJIb30BAaHHEM
pa3IMYHBIX METOIOB (KOHEYHBIE PAa3HOCTH, METOJ KacaTEeIIbHBIX);

enademp:

— HaBBIKAMHM YHCIEHHOTO WHTErpupoBaHus metofoM Monte-Kapio (ctaHmapTHBIM U
KBa3H,

— TEXHOJIOTUSIMH MOJICJTMPOBAHUS TPACKTOPHIA TAYCCOBCKUX U MAapKOBCKUX MPOIIECCOB,;

— MPaKTHYECKUMH HAaBBIKAMU OLIEHKH CIIOKHBIX (DMHAHCOBBIX MHCTPYMEHTOB (BKJIFOYAs
OMIIMOHBI) C MOMOIIBI0 cuMysanuii Monre-Kapio;

— MeToJaMH aHajiu3a To4yHocTu U 3P dextuBHocT MonTe-Kapio oueHok;

— HaBBIKAMH UCTOJIb30BAHUS aHATUTUYECKUX (OPMYIT JIIsl OLIEHKH Oa30BBIX I€PUBATUBOB
Y TIOHMMaHUEM MX CBSI3H C YHCICHHBIMA METOJIaMHU.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue HNupukatop [epeuens njaHNpyeMBbIX
KOMIIeTeHLIMH KOMIIETeHLIMH pe3y/1bTaTOB 00y4eHHs 10
JAMCUHMILIMHE (MOXYJII0)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
TIOWCK, KPUTHYECKHI aHaJIH3 WHPOPMALIUK B 00JIACTH
U cUHTe3 uHpopmMauuy, HCKYCCTBEHHOT'O MHTEJICKTA,
HIPUMEHSTh CUCTEMHBIH OCHOBHBI€ ITPUHIIHUIIBI KPUTUIECKOM
MOJXOJ TSl peIeHHUs OILIEHKW UCTOYHHKOB HH(OPMALIUU U UX
MOCTaBJICHHBIX 3a/1a4 peNeBaHTHOCTH
YK-1.2. YMeeT KpUTUYIECKH OIICHUBATh
WCTOYHUKHU UH(OpMALUHU U
CHHTE3MPOBATh JaHHBIC U3 Pa3INYHBIX
WCTOYHUKOB ISl PELICHUs 3ajad,
MPUMEHSTh CHCTEMHBIH MOAXO0]] K
aQHAIU3y U PEIICHUIO KOMIIEKCHBIX
mpo0iieM
YK-1.3. HMeeT npakTHUECKHUIA OTBIT pabOTHI C
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJIOTHSIMH JJT1 00pabOTKH
nHpopMaIuu, GOpMyIHPOBAHUH H
CTPYKTYPUPOBAHUH 33124 HA OCHOBE
noJy4eHHol nH(opMamu
YK-2. CriocobeH onpeaensTe Kpyr YK-2.1. 3HaeT ACUCTBYIOIINE IPaBOBBIE
3a1a4d B paMKax HOPMBI, PETYJIMPYIOIINE AEATETbHOCTD
MOCTaBJICHHOH LIeJIN U B 00JIACTH PELICHUS 3a/1a4, OCHOBHBIE
BBIOUPATH ONTUMAITEHBIE METO/BI ¥ IOAXO/IbI K ONPE/ICTICHUIO
CHOCOOBI MX peIIeHHS, Kpyra 3a7a4
UCXOJIS U3 NEUCTBYIOIINX YK-2.2. YMmeeT onpenensaTe Kpyr 3a1a4 B
MPaBOBBIX HOPM, paMKax IOCTaBJICHHOH 1M, BHIOMpATh
UMEIOIIIUXCS PECYPCOB U ONTUMAJILHBIE CIIOCOOBI PEIICHUS
orpaHUYeHHN 3aj1a4, YYUTHIBAs HMEIOIINECS PECYPCHI
Y OrpaHUYEHHUs
YK-2.3. NmeeT npakTUYECKH OTIBIT
MPUMEHEHUS 3HaHUH O MTPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusx, pa3paboTKy U peanu3anuu
peleHnd B COOTBETCTBUH C
YCTaHOBJICHHBIMU OIPaHUYCHUSIMU
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
W HCTIOJIh30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIN3a 1
¢byHaaMeHTaIbHbBIE 3HAHUA B CMEXXHBIX JUCLUUILINH; METOABI U
001acTH MaTeMaTHYECKOTO MIOJXO/IbI, HCIIOJb3yEMbIE B Pa3IMIHBIX
aHam3a, KOMILIEKCHOTO U 00acTsiX MaTeMaTuKu
(GYHKIIMOHAILHOTO aHAaJIH3a OIIK-1.2. YMeeT mpuMeHsITh MaTeMaTHIeCKe

anreOpbl, aHATTUTUIECKOM
TEOMETpPHH,

METOABI AJIS PEIICHUS
npoecCuOHAIBHBIX 3a1a4
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nuddepeHInanbHOR
TE€OMETPHUH U TOMOJIOTUH,
JudQepeHnInanbHbIX
YPaBHEHUH, TUCKPETHON
MaTeMaTHKH U
MaTeMaTHYCCKOM JTOTHKH,
TEOPUHU BEPOATHOCTEM,
MaTeMaTHYECKOU
CTaTHCTUKHU U CITy4alHBIX
MIPOLIECCOB, YHCIECHHBIX
METOJIOB, TEOPETHUECKON
MEXaHUKH B

OIIK-1.3.

NmeeT nmpakTUUEeCKUNA OMBIT
pa3pabOTKH U peam3aIus
MaTEMaTHYECKUX MOJICIICH B
po(heCcCUOHATBHOMN NCATENbHOCTH

poheCcCUOHANTBHOMN
JEeSITeIbHOCTH
OIIK-4. CnocoOeH HaXOINTh, OIIK-4.1. 3HaeT 6a30BBIe OCHOBBI COBPEMEHHOTO
aHAJIM3UPOBATH, MaTeMaTHYecKOro arnmapara,
peanr30BbIBATH IPOTPAMMHO CBSI3aHHOTO C IPOEKTUPOBAHUEM,
Y UCIIOJIb30BaTh Ha pa3palboTKOi, pealu3aliei U OlEeHKOM
IpPaKTHKE MaTeMaTHIECKHE Ka4ecTBa MPOTPAMMHBIX ITPOIYKTOB
QIITOPUTMBI, B TOM YHCIIE C HpPOrpaMMHBIX KOMIIEKCOB B
MPUMEHEHUEM COBPEMEHHBIX Pa3IUYHBIX 00JIACTSX YeTIOBEUECKOM
BBIYUCIUTEIBHBIX CUCTEM JeSITeTbHOCTH
OIIK-4.2. YMeer Ucnonb30BaTh 3TOT
MaTeMaTHYEeCKUH anmapar B
npodeccnoHabHOM A TETbHOCTH
OIIK-4.3. NmeeT npakTU4eCKUN OTBIT
MPUMEHEHHUS] COBPEMEHHOTO
MaTeMaTHYecKOro arnmapara,
CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
pa3palboTKOi, pealn3aliei U OlEeHKOM
Ka4yecTBa MPOrPaMMHBIX MPOAYKTOB U
HPOrpaMMHBIX KOMIUIEKCOB B
Pa3IMYHBIX 00IACTSIX YETOBEUECKOM
JIeSITeTbHOCTH
[K-1. CriocobeH popmynrpoBath IK-1.1. 3HaeT MEeTObI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bOopMyIHPOBaHUIO 33]1a4, a TAKKE
TOYHOCTBIO, 0OOCHOBHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYeCKOTro JI0Ka3aTebCTBa U
aHATM3UPOBATH TIOTyYEHHBIC aHasm3a pe3yabTaToB
pe3yabTaThl B 00J1aCTH IK-1.2. ‘YMeeT KOppEeKTHO CTaBUTh U
MaTeMaTHKH U (bopMyaHpOBaTH MaTEMaTHIECKHE
KOMITBIOTEPHBIX HayK 3a7a4, IPUMEHSATh CTPOTHE METOIbI
JIOKa3aTeNbCTBA U aHAITM3HPOBATh
MOJTyYEeHHBIE PE3yIbTAThI
I1K-1.3. Hmeet onbIT paboThI ¢ 331a4aMU B
001acTH MaTEMaTHKH U
KOMITBIOTEPHBIX HAyK, BKIFOUYAs
MPUMEHEHUE MaTeMaTHUECKIX METOJIOB
JUTS PELICHUS IPaKTHYECKHX 3a1a4
[K-2. CriocoOeH pemarb THIIOBBIE I1K-2.1. 3HaeT OCHOBBI MH)OPMALIMOHHON U

3a1a4yu pohecCuoHaIbHON
NEITENILHOCTH B 00JIacTH
I/ICKYCCTBCHHOFO

Ooubnmorpaduueckont KyabTyphl, a
TaKOKe MPUHIUIBI HHPOPMATHOHHOM
6€301acHOCTH ¥ MPUMEHEHUS
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HHTEIUIEKTA, OMHPAsiCh Ha
HHGOPMAITHOHHYIO H

UH()OPMAITHOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B IPOGECCHOHATBHOM

oubnuorpaduveckyro JeSITeIbHOCTH

KyJIbTYpY, UCIIONB3YsI [K-2.2. Ymeet 3 (heKTHBHO HCIIONB30BATh

MHQOPMAIIIOHHO- WHPOPMAITMOHHO-KOMMYHUKAITHOHHBIE

KOMMYHHKAI[HOHHBIE TEXHOJIOTHH JUTS PEIICHHS

TEXHOJIOTHH ¥ YYUTHIBAS CTaH/IAaPTHBIX 3a1a4

OCHOBHBIE TPeOOBaHMUS npodecCHOHAIBHON IeATEHHOCTH,

MHPOPMAaITMOHHOH YUYHUTBIBasi TPEOOBAHUS

Oe3omacHoCTH WH(GOPMAITMOHHON O€301MacHOCTH

IK-2.3. HmeeT onbIT paboOThI ¢
WHPOPMALTMOHHBIMH PECypCaMu 1
TEXHOJIOTHSIMU B 00J1aCTH
HCKYCCTBEHHOTO HHTEIJIEKTA, BKITIOYAs
cobimoteHre HOpM HH()OPMATOHHOM
0e30macHOCTH
T1K-3. Crioco0OeH NPUMEHSITh [1K-3.1. 3HaeT OCHOBHEIE METO/IBI

METO/Ibl MATEMaTHYECKOTO U MaTeMaTHYeCKOro 1

ITOPUTMHUYECKOTO ITOPUTMUYECKOTO MOJCITUPOBAHUS, &

MOJETHPOBAHUS IS TaKOKe X MPUMEHEHHUE ISl PeIICHUS

peleHHs KaK TEOPETUYECKUX U MPUKJIAJHBIX 3a/1a4

TEOPETHUUECKUX, TaK U [K-3.2. YMeeT NpUMeHsTh METOIbI

NpPaKTHYECKUX 3a/1a4 B MaTeMaTHYeCKOTo 1

paMKax npogecCHOHATBHON ANTOPUTMHUYECKOTO MOCTHPOBAHUS

JeSITeTbHOCTH JUTSL aHAJIN3a U peIeHHs Pa3THIHbIX
3aja4 B 00JaCTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK

I1K-3.3. HMeet OnBIT HCIIOTIB30BAHUS METOAOB

MaTeMaTHYECKOT0 U
AITOPUTMHYECKOTO MOEITUPOBAHUS
IIPY PELIEHUH TEOPETHUECKUX U
NPUKJIAIHBIX 337a4 B
npodecCHOHAIBHON 1eATEbHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMKocTh, akageMH4YecKHe Yachl
1 HaumenoBanue Ounas ghopma TKY
pa3aena THCOUITHHBI KonraxkTHas (Tekymui
(Monyas) pabdoTa Komrpos CamocrosiTesb KOHTPOJIb
Jlekuun | Cemunap Hasi paboTa ycmeBaeMocTu)
bl
1 OcHOBBI MeTOJ1a MOHTe- 2 4 7 JlomamHee 3aganue
Kapio ITonroroBka k
CEMHUHAPY
2 I'enepanus coydaifHbIX 2 4 7 JlomanHee 3agaHue
qpcell
3 MopenupoBanue 2 4 7 Jlomarraee 3amanme
CIIy4alHBIX TPOIIECCOB KonTponbHas
pabora
4 Juckpernzanus 2 4 7 Jomaninee 3aganue
IIPOLIECCOB Kontponbphas
pabota
5 MeToapI yMEHBIICHUS 2 4 7 Jlomannee 3aganue
JCTICPCUHU INoxaroroska k
CEMHUHApY
6 Brrancienue 2 4 7 IToaroroBka k
YYBCTBHUTEIbHOCTEH CeMHHapy
7 OrneHka eBpOIEeHCKIX 2 4 7 Jomaninee 3aganue
OINIIMOHOB KontponbsHas
pabota
8 Mertosst TpaHCchopMaIuit 2 4 7 Jomaninee 3aganue
KontponbsHas
pabota
9 MeToa KOHEUHBIX 2 4 7 Jlomarinee 3ananue
pazHocTei IloaroroBka k
CEMHUHApY
10 AMEpUKAHCKUE OMIIUOHBI 2 4 7 [Toxrorosxka x
CEeMHHApy
11 MHoroMepHbIe MOJIENN 2 4 6 Jomarninee 3aganue
Kontponbhas
paboTa
12 Kamubposka mozeneit 2 4 2 6 Jomarninee 3aganue
Kontponbshas
paboTa
13 | ®unetpsl B puHAHCAX 2 4 6 JlomariiHee 3a1aHue
IloaroroBka k
CeMHHApy
14 | CtpyKTypHBIil IPOTYKT 4 8 6 [Tonroroska
CEMHUHApY
3auem ¢ oyeHKoIl 4
Hmozo: 30 60 6 94
Oovem oucyunaunvt (mooynsn) (6 190
ax. 4.)
Obvem Ooucyunaunvt (mooynsn) (e 5

3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m | HammeHoBanue pasjiena Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM
JMCHMIJIMHBI (MO1YJIs1)
1 OcHoBBI MeTOZIa MOHTE- - BBenenue B unciieHHBIE METOIBI B (priHaHCaX. OCHOBHBIC TTOHATHS:
Kapio HWHTETPaJIbl, MOMEHTHI, OTIeHKH. CXomnMOoCTh orleHok MonTe-Kapito.
[TpakTuka: mpocTele mpuMepsl B Python
2 I'enepanus coydaifHbIX IlceBaocyuaiinpie renepatopsl. [locie0BaTenbHOCTH ¢ HU3KUM
qucen pacxoxnenueM (kBasuMK). TectupoBanue renepaTopoB. [IpakTuka:
peanuzanms Ha Python
3 MonenupoBanue BpoyHOBCKOe IBMKEHHUE: CBOWCTBA U MozenpoBanue. JpooHoe
CIIy4yaillHbIX IPOLIECCOB opoyHnoBckoe nBmkenue. [Iponecc Ilyaccona. [IpakTrka: renepamnms
TpaeKTOpHil
4 Juckperuzanus Cxema Diinepa: Teopus 1 peanuzanusa. Cxema Muspiireiina.
MIPOLIECCOB [Ipumenenue k puHaHCOBBIM MOzEIAM. [IpakTHKyM: cpaBHEHUE
METOZOB
5 MeTonpl yMEHbIIECHUS OO0111e NPUHIMITEI YMEHBIICHUS AUCIEPCHH. MeTo ] KOHTPOIBHBIX
JUCTIEpCUU MepeMEeHHbIX. AHTUTeTHUYECKHE TepeMeHHble. [IpakTuka: oreHka
3¢ HEeKTUBHOCTH
6 Brruucnenue Meroa KOHEUHBIX pazHocTeld. MeTon kacarenpHbIX. "I peku” onuuoHOB
YYBCTBUTEJIbHOCTEH [TpakTHKyM: pacyeT JeIbThl U TAMMBI
7 OreHKa eBpONeHCKUX Ananutnyeckue popmynsl (biskallloynsa). MonTte-Kapiio onenka.
OILIOHOB CpaBaenue MeTozoB. [IpakTuka: peann3amnusi OLEeHKU
8 Mertonst TpaHCchOpMAaIUit [IpeobpazoBanue Oypre B puraHCcaX. METOO KOCHHYCOB.
[IpakTnueckoe npumenenue. Keiic: orieHka c0KHBIX ONIMOHOB
9 MeTo1 KOHEUHBIX OcCHOBHBIE CXEMBI (SIBHAsI, HESIBHAS). Y CTOMYMBOCTD U CXOAMMOCTb.
pazHocTel Pemenwne ypaBaenus bmka-Illoymsa. [IpakTuka: peannsanus B Python
10 AMepHUKaHCKIE ONIIHOHBI [IpobGirema onTUMaTEHOM OCTAHOBKH. METOIBI HA OCHOBE PETPECCHH.
[TpakTHKyM: OIIeHKa aMEpPUKaHCKOr0 OMIIMOHA
11 MHoroMepHsle MOJENIH [Mpobaema pazmepHoCTH. METOIBI ISl MHOTOMEPHBIX 3aj1ad.
Mogenu cToxacTHuecKol BoiaTmibHOCTH. [IpakTuka: ynpoiieHHbie
1OJTXOJIBI
12 Kamubposka moeneit OCHOBHBIE MOAX0IbI K KaTHOpoBKe. ONTUMU3AIMOHHBIC METO/IBI.
[TpakTHKyM: KaTMOpPOBKa MPOCTOM MOJIEIH. AHAIN3 PE3yIbTATOB
13 OunbTphl B puHAHCAX Ounbtp Kanmana: ocHoBl. [IpuMenenne ai1s OLeHKH apamMeTpoB
[IpakTuyecKuil mpuMep: OTCIICKUBAHUE BOJATHILHOCTU
14 CTpYKTYpHBIH MPOAYKT [TosHBI KT OLEHKHU CIIOKHOTO HHCTpyMeHTa. OT MOIeIHpOBaHUS J0

pacueTa 4yBCTBUTENbHOCTEW. PaboTa B rpymmax HaJl IPOSKTOM
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Ocoxun, A. H. Teopus mndopmaruu : yuyeonuk st By3oB / A. H. Ocokun, A. H.
ManpsuykoB. — Mocksa : U3narensctBo FOpaiit, 2025. — 208 c. — (Briciiee oOpazoBanue). —
ISBN 978-5-534-16333-9. — Tekcrt : anektponHsblii // Obpa3oBatenbHas 1iardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561389.

2. IlanTeneeB, A. B. Uucnennpie meroabl. [Ipaktukym : ydeOHOe mocobume / A. B.
[TanTteneeB, . A. KympsBueBa. — MockBa : UH®PA-M, 2023. — 512 c. — (Bricuiee
obOpazoBanme). - ISBN 978-5-16-018445-6. - Tekcr : onektponsbii. - URL:
https://znanium.com/catalog/product/2002583.

3. I'aremok, O. B. Yucnennsie Metosl : ydyeOHuk st By3oB / O. B. I'aremok, . K.
Hcmaunnos, H. B. MantokoBa. — Mocksa : U3narensctBo FOpaiit, 2025. — 110 c. — (Bsicuiee
oOpazoBanue). — ISBN 978-5-534-05894-9. — Tekcr : anektponnsiii / OOpa3oBaTenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/562548.

4. YucneHHBIE METONBI : YYeOHWK W TPAKTHKYM I BY30B / moj penakmumen Y. T.
[TupymoBa. — 5-e u3n., nepepad. u non. — Mocksa : M3natensctBo HOpaiit, 2023. — 421 c. —
(Beiciee oOpazoBanme). — ISBN 978-5-534-03141-6. — TekcT : SJEKTpOHHBIA //
OopazoBarenpHas miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/510769.

5. Manuxkos, P. ®. Meton MonTe-Kapio : yueGHuk /i By30B / P. ®@. ManukoB. — 2-e u3f.
— Mocksa : UznatensctBo HOpaiit, 2025. — 96 ¢. — (Bsicmiee obpa3oBanue). — ISBN 978-5-
534-19869-0. — Tekcr : anexTpoHHbIH // Obpa3oBarenbHas miargopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/581016.

6. Ananu3 JaHHBIX : y4eOHUK Ams By30B / moa penakuueit B. C. Mxutapsna. — Mocksa :
WznatenberBo FOpaiit, 2025. — 448 ¢. — (Briciiee oopa3oBanue). — ISBN 978-5-534-19964-2.
— Teker : osnextpoHHbii // OOpa3oBarenbHas miatgopma IOpaiitr [caift]. — URL:
https://urait.ru/bcode/560311.

7. bab6aiinieB, B. A. MaremaTtudeckue MeToibpl ((MHAHCOBOTO aHau3a : yueOHOoe mocolue
quis By30B / B. A. bab6aiiues, B. b. 'ucun. — 2-e uzna., ucnp. u non. — Mocksa : M31aTenscTBO
FOpaiit, 2025. — 169 ¢. — (Bsicmee ob6pazopanne). — ISBN 978-5-534-17101-3. — Texker :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/532392.

Jononnumenvuaa numepamypa:

1. T'paxem P., Knyt /1., [Tatamnuk O. KonkperHast MaTematuka. MaTeMaTu4eckre OCHOBBI
uHpopmatuku. — M. : Bunbsamc, 2009. — 784 c.

2. Jloktuonos, 1. K. Uucnennsie metos! : yaeoHuk / U. K. Jloktnonos, JI. I1. MupoHeHko,
B. B. Typymanos ; mox oO11. pea. kKaH. TexH. Hayk, mpod. B. B. Typynanosa. - Mocksa ; Bonorna
: Uadpa-Umxkenepus, 2022. - 380 c. - ISBN 978-5-9729-0786-1. - Tekct : anekrponHsid. - URL:
https://znanium.com/catalog/product/1902598.
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6. MarepuajbHO-TEXHHYECKOe o0ecreueHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM  0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM ITPOTHBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00eclieunBaroIeii IpoBeieHUE BCeX
BUJIOB JMCLUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW ITOATOTOBKH, IPAKTHUYECKOM M Hay4yHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THUIA, 3aHATUH CEeMMHApCKOro (IpakTU4YeCKOro) THMA, TIPYIIOBBIX H
VHAMBUAYaAJIbHBIX KOHCYJIbTALMN, TEKYLIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluM, a TaKKe
IIOMEIIEHUS I CAMOCTOATENIbHOM paObOoThl U MOMEIIEHUS I XPaHEHUs U NTPO(UITAKTUYECKOTO
oOciy>xuBaHus yueOHOro 060opynoBanus. IlomemeHns: yKOMIUIEKTOBAaHbI CIICIUATIN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CpEeICTBAaMH OOyUYEHUs, CIyKAIMMHU Ul IPEeACTaBiIeHUs y4eOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

N3yueHue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOW;

— MEXaHWYECKUMU KaJIbKYJIATOpaMHu,

— CIEUMAIU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUasl JEMOHCTPALIMOHHOE 000py10BaHUE.

[TomerieHus 1711 CaMOCTOATENBHOM paboThl 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOICHHBIE
JUIsL MCTIONb30BaHMsI MHBAJIWJAMH M JIMIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIIbIOTEPHOH TEXHMKOH C BO3MOYKHOCTBIO MOIKIIOUEHHS K ceTH «VHTepHeT» u
o0ecrieueHHEM  JIOCTylla B 3JEKTPOHHYI0  HH(OpMAaNMOHHO-00pa30BaTENbHYIO  Cperly
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCS JOCTYNl (B TOM 4YHCIE YHAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBanue moprasia Ccblaka
(u31aHus, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurnmaneHeIi calT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIETO 0Opa3oBanus Poccuiickoit deneparuun

5. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTebHbIX http://school-collection.edu.ru/
pecypcoB

8. | denepanpHbIi HeHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPH  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpOoIEcca MO TUCHUILIMHE (MOJyJIe), B TOM YHCIIe KOMILIEKT JIMIIEH3HOHHOTO
IPOrpaMMHOT0  OOecreyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 110 ITpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuiensnonsoe
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BpaysepsI:

SIunexc.Bpaysep OTEUECTBEHHOE | CBOOOHO PaclpOCTPaHIEMOE
Google Chrome 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Od¢ucHble NpUIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apyOexHOoe JMIEH3UOHHOE

TeXstudio 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Adobe Acrobat Reader 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
IporpamMmHoe oGecnieveHue 15l IVIAHMPOBAHHUS M YY€TAa BPEMEHM:

Toggle app | sapyGesxuoe | cBOGOIHO pacmpocTpaHseMoe
CucreMbl ynpapjieHHsI TPOEeKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensmonHoe

CucTeMbl ynpaBJjieHus1 0a3aMH JTaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHOE

Cucrtembl pe3eppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6erxHoe | muuensnonHOE
CnpaBoYHO-NIPABOBbIE CHCTEMbI:

KoncynpranTILIroc: cripaBoOYHO-IIpaBOBast OTCYECTBEHHOE | JIMIIEH3UOHHOE

cucTeMa

CpencTBa AaHTHBHPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mis 6usneca OTE€YECTBEHHOE | IHUIIEH3MOHHOE

Crampmaprasni Russian Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Anaconda 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Robotic Operating System 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIIPOCTPAHIEMOE
IlakeTbl IPOrpaMMHBIX CPeACTB M OMOJINOTEK:

AutoPsy 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpapjeHusi onéanorpaguyeckoii HHGopmManueii:

Zotero | 3apy6exHoe | cBOGOHO pacpocTpanseMoe
CepBHCHI B CITYKOBI:

Bind 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJbl
MeToanuyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B npornecce nzydenus 1ucuuIuiMebl (Moayiist) «HucineHHble MEeTO bl B (pUHAHCAX» B paMKax
TEKYILLEr0 KOHTPOJISI YCIIEBAEMOCTH UCIIOJIB3YIOTCS TaKHe BHbI yueOHOH paboThl, KaK JEKIHs,
CEMHMHApbl, KOHTPOJbHBIE pPA0OTHI M JOMAIlIHUE 3aJaHUs, a TaKKe pPa3IUYHbIe BUIbI
CaMOCTOSITENIbHOW paboThl OOyyaromuXcs MO 3aJaHUI0 TpernojaBaTreis, HalpaBJICHHbIE Ha
pa3BUTHE  HABBIKOB npodeccuoHanbHOM  JIEKCUKH, 3aKpEIUICHHE  TMPAKTHYECKUX
npodeCCHOHATBLHBIX KOMIIETEHIIHH, TOOIPEHNE HHUIHATHB.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCHEKT JIEKIUI: KPAaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HATH OTBETHl B pEKOMEH0BaHHOMN nuTeparype. Eciu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT c(opMyiIupoBaTh BONPOC W 337aTh €ro
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MPernoAaBaTesNio Ha KOHCYJIbTAllUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa yueOHOH IeATENLHOCTH, IPOBOANMAs B YUCOHOM 3aBEICHUH IO
PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
NPAaKTUYECKHX 3aIaHUAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlng ycremHol NOArOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee O3HAKOMUTHCSA C TEMOU
3aHATHSL U OCHOBHBIMU MaTepuajamMH, 4yTOObl MMETh BO3MOYKHOCTh AKTHMBHO Y4acTBOBaTh B
oOcyxnenun. Taxke MoJe3HO MOATOTOBUTH BOIPOCHI U MJIEH AJI OOCYKIECHHUS, YTO MOMOXKET
[1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Ayoumopnas paboma — akTUBHasi paboTa CTy/leHTa Ha CEMUHApe, €ro OTBETHI Ha BOIIPOCHI
IpenojaBaTesis U y4acTHE B JUCKYCCHH.

JUis yCcHemHoro y4acTisi B CEMUHape CTy/IeHTaM PEKOMEHIYETCsl 3apaHee 03HAKOMUTBCS C
TEMON OOCYXXAEHHUS, IPOYUTATh HEOOXOJMMBIE MaTepHUalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTUBHO CJIYIIAaTh U BOBJIEKATHCS B IUCKYCCHUIO, BHICKA3bIBas CBOM MHEHHUS U apryMEHTUPYsI UX.
IIpu oTBerax Ha BONPOCHI INPENOJABATENSI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONupasich Ha U3y4EHHbIM MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OAHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYKICHNUE M PACIIUPUTH CBOM 3HAHMUS.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaAM HEJICIIH.

[Ipu pabore Haj MAOMANIHAMH 33JaHUSMH BaXKHO BHUMATCIBHO O3HAKOMHTHCS C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3a1aHusl Ha ATAllbl, YTOOBI
n30exkarh TEperpy3kd W Jydllie yCBOUTh Marepuant. Vcrmonp3oBaTh pa3ivdHbIC UCTOYHUKH
UH(pOPMaIIUH, BKIIOYasl YUSOHUKH U OHJIAWH-PECYPCHI, IUIs 00j1ee TITyOO0KOro MOHUMAHHUS TEMBI.

Konmponvnas paboma — nmicbMeHHas paboTa ¢ HaOOpPOM 3a/1a4, KOTOPBIE HY>KHO PEIIHTH 32
OTPaHUYEHHOE BpEMs.

[{enb KOHTPOJIBHOM PabOTHI - MOAYYUTh CHEUATIBHBIE 3HAHUS 110 OJHON WM HECKOJIBKUM
TeMaM JUCLUIUIMHBI (MOAYJS) ¥ IPOJEMOHCTPUPOBATh HABBIKU UX MPAKTUYECKOTO IPUMEHEHUS.

Camocmosmenvruas paboma — paboTa CTYJEHTOB, HAIpaBlieHHass Ha YIIyOJIEHHOE
M3YYEHHE OTJIENbHBIX TEM U BOMPOCOB yUCOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepuaiaMH MPu MUHUMAIILHOM yYacTHH MpenoiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTKa TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOTHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO0 JUCHHUILIHHE (MOAYJIIO)

Kputepun nmosy4yeHusi ypoBHA M OLEHUBAHUS C(POPMUPOBAHHOCTH KOMIETEHIUH MO
aucuuiuinae (MoayJie) «UucaeHHbie MeTObI B (PUHAHCAXY

OueHuBaHue ypoBHS Yy4€OHBIX JOCTH)KEHUH, OOy4aromMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUE TEKYIIETO KOHTPOIISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOHN aTTeCTaIUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIHHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWEHKOU, TPU STOM TPOBOJIUTCS OIICHKA KOMIETCHIMHA, CHOPMHUPOBAHHBIX TIO
JUCITUITIIINHE.

Jlnst omeHWBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TMPOMEKYTOYHON AaTTecTaruu
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpasi COOTHOCUTCS C TPaJAUIIMOHHOU
nATHOATUTPHON MIKAJION CIIETYIOIINM 00pa3oM:
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

10

OTiInyHO

3auTeHo

9

OTiInyHO

3auTeHo

8

OT1anaHO

3aureHo

CTyZIeHT MOJIHOCTBIO BJaaeeT 3HAHUSAMH,
W3J0KEHHBIMH B paloueil mporpamme, u
rTyOOKO — OCMBICTISIET On
JIOTUYECKH

JUCIIUTUTHAHY.
CaMOCTOSITEIIBHO "
MOCJIEIOBATEIHHO OTBEYAET HAa BCE BOIPOCHI,
aKIEHTUPYs BHMMaHWe Ha  HauOolee
Ba)KHOM. Ymeer aHaJIN3UPOBATh,
CpaBHHBATH, KJIacCU(pUIUPOBATH, 000011aTh,
KOHKPETHU3UPOBATh W CHCTEMATH3HPOBAThH
W3YYEHHbIH MaTepual, BBIICISS KIFOUCBBIC
MOMEHTBI W  YCTAQHABIWBAas MPUYNHHO-
ClleICTBEHHbIC CBsi3H. YeTko (opmymupyer
OTBETHI,

YBEPEHHO HWHTEPIPETUPYET

IpYyrux
HCCJIEJOBAHNMN, a TaKXE pEIIaeT CIOKHBIE
c

pe3ynbTaThl aHaJIN30B u

3agaud. CTyIEHT XOpOIIO 3HAKOM
METOJaMH HCCIIEIOBAHUSA, HEOOXOIMMBIMU
JUTS. TIPAKTUYCCKOU JCATSIBHOCTH, U yMEEeT
CBSI3BIBATH TEOPETUUCCKUC ACIIEKTHI
JTUCIUTUTAHBL  (MOIyJIsl) C TPAaKTHYECKUMHU

3aJadyaMu.

Xopomo

3auTeHo

Xopomo

3auTeHo

CryneHT oOnamaeT 3HAHUSAMHU MpeaMeTa

MOYTH B TIOJHOM o0beMe pabodeid

MPOrPaMMBbI U CAMOCTOSTEIILHO, JIOTHYSCKH
MOCJIEI0BATEIILHO U BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKI[CHTUPYST BHUMaHUE Ha
HauOoJiee 3HaYMMbIX MOMeHTaX. OH ymeer
aHAITU3UPOBATH, CPaBHUBATH,
KJIACCU(UIIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M CHUCTEMAaTHU3MPOBATH
BBIIEIAI  €r0

W3y4YeHHBIH  MaTepuad,

KIIIOYCBBIC ACIICKTHI n yCTaHaBJIMBast

MPUYUHHO-CIIEJICTBEHHBIE CBSA3H.
@opMyIHpyeT CBOM OTBETHI, YBEPEHHO
MHTEPIPETUPYET pe3yibTaThl aHAIU30B H
JIIPYTHX MCCIENOBAaHUI, a TaKXKe pelacT
CJIOXKHBIE CUTyallMOHHBIE 3a7adu. CTyIeHT
3HAKOM c

XOpOIIOo METOAaMH

HUCCICA0BaHMs, H€O6XOI[I/IMI>IMI/I JUISL

HpaKTI/I‘ICCKOfI ACATCIIBHOCTH, W YMECT

CBA3bIBATb TCOPECTUICCKUC ACIICKThI

nmpeamMeTa C MPaKTUHICCKUMU 3aJiadyaMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJTIO), HO HCIIBITHIBACT
TPYJIHOCTH TIPU CAMOCTOSITEIHHBIX OTBETAX
1 UCIIOJIb3yeT HeTOUHbIe (hOpMyIUpoBKH. B
XO0JI¢ OTBETOB OH JIOITyCKAeT OIINOKH,

DNEeKTPOHHBIA JOKYMEHT




JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
OLICHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

OneHka 3a 3a4yert

Kacaloumecs CyTd BompocoB. CTyaeHT
CIIOCOOCH pelaTh TOJBKO CaMble MPOCTHIC
33744l M BaAeeT JHIIb MHUHUMAIbHBIM
HabOpPOM METOJIOB MCCIIC/IOBAHMSI.

3 He cnan He 3aureno CrymeHT He OBIafen o00sf3aTeTbHBIM
He cnaun He 3auTenO MHUHHAMYMOM 3HAHWUM 110 npeaMeTy M HE
1 He can He 3aureno | MOXET OTBETUTH Ha BONPOCHI, JAXE €CJIH

mnmpernogaBareiib 3adacT JOIMOJTHHUTCEIIBHBIC

HaBOJISIIIIIE BOTIPOCHI.

Hucnurnnuna (Monynb) «YwuciieHHbIe METOAbI B (DMHAHCAX)» OICHUBACTCS CIEAYIOIINM

o0pazoM:
AKTHBHOCTH Bec |KoauuectBo Onucanue

Homamrame 3amaans | 20% 13 Hab6op 3amau o TeMaM HeAeH

KonTponbHbie 30% 2 [Mucermennas pabota ¢ HabOpoMm 3aad, KOTOPbIE HYKHO

paboTEhI PELIUTh 3a OTPAaHHUYCHHOE BPEMS

AynutopHas pabora | 15% 1 OTBeTHI Ha BOIIPOCHL, CIMCOK KOTOPBIX U3BECTEH CTYACHTY
3apaHee

3a4er c OICHKOM 35% 1 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOPBIE HYKHO
PELINTH 32 OrPAHUYCHHOE BPEMsI, BO3ZMOKEH
JIOTIOJTHUTENBHBINA YCTHBIN IK3aMeH

®opmyJia pacuyéTa UTOrOBOH OLICHKH M0 AUCHUILINHE (MoayJie) « HucIeHHbIe MeTOAbI
B puHaHcax»: «0,2x cpeqHee 3a momarrHue 3ananus + 0,3% cpeaHee 3a KOHTPOJIBHBIC pa0oThI +
0,15 x3a aynutopHyto paboty + 0,35 X3a4eT ¢ OLEeHKOM1».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4AIOMIUXCH MO0 AUCHUIIINHE (MOYyJIe)

IIpumepHbIe BOpoCHI /I CEMHHAPOB

Tema 1: OcHoBbl MeToga Mounte-Kapno

ook w

o N

10.
11.
12.

13.

Yro Takoe Metox MoHTe-Kapiio u B ueM ero ocHoBHas1 ujes?

Kak BpIMMCINTH MAaTEMaTHYECKOE OKHMJIAHHUE CIIy4alHOW BEJIMYMHBI ¢ MOMOLIbI0 MoHTe-
Kapno?

Uro Takoe cxoauMocTh orleHok MoHTe-Kapio u kak oHa 3aBUCUT OT Yuciaa CUMYJISALNNA?
Kak onenuts uHTErpas ¢ nomolunsto Merona Monre-Kapio?

Yro Takoe qucnepcus oneHkn MonTe-Kapiio u kak ee yMEHbIINTh?

IIpuBenuTe mpuMep NpOCTOro UHTErpasa, KOTOPbI MOKHO BBIYMCIUTE METOAOM MoHTe-
Kapuo.

Kak cBsi3aHbl MOMEHTHI CIIy4aliHOM BEJIMYMHBI ¢ oleHkaMu MonTte-Kapno?

Yro Takoe 3aKOH OOJBIIMX YKCeN U Kak OH mpuMeHsercs B Monrte-Kapno?

Kak peanuzoBarbs 0a3zoBblii mpumep Monrte-Kapino B Python ans pacdera mutomanu
burypsr?

B uem pa3Huna Mexay TOYHON OLIEHKOW U olleHKoi MoHnTe-Kapio?

Kak onenuTh crangaptHyio omnoky B Metosie Monrte-Kapno?

[lpuBeaure npumep QuHaHCOBOTO MpUMeHeHHs Mertoaa MonTte-Kapno (Hampumep,
OIICHKA PUCKA).

Yro Takoe renepanus BEIOOpKU B KoHTekcTe MonTe-Kapno?

DNEeKTPOHHBIA JOKYMEHT



14.
15.

Kaxk npoBeputh cxonumocTs orieHku MonTe-Kapiio Ha npaktuke?
Kakue orpannuenus numeer meroa Monte-Kapio 1uist BluMciI€HUs HTHTETPaoB?

Tema 2: I'enepanust ciayyailHbIX 4ucen

CoNoO~WNE

10.
11.
12.
13.
14.
15.

Yro Takoe nceBaocIyyaiiHble FeHepaTophbl U Kak OHU paboTaroT?

B uem orinune nceBaociaydaiHbIX YUCEN OT UCTUHHO CIIy4YailHbIX?

Yro Takoe 1ociae10BaTeIbHOCTH ¢ HU3KUM pacxokaeHueM (kBa3u-Monre-Kapio)?

Kak nporectupoBarh KaueCcTBO reHEpAaTOpa CIIy4aiHbIX YUCEN?

[TpuBenuTe NpUMeEp NPOCTOTO ICEBAOCIYYalHOIO T€HEPATOpa.

Uro Takoe nepuoj reHeparopa Ciy4aiHbIX yucen?

Kak peann3oBaTh TeHepaTop paBHOMEPHBIX ClydaiHbIX uyncen B Python?

B uem npeunmyiectBo kBazu-Monte-Kaprio nepen crangaprasim MonTe-Kapio?

Kakue TecThl MCHOIB3YIOTCSA A NMPOBEPKU TI'E€HEpaTOpoB (HalpUMep, TECT Ha XH-
KkBazpar)?

Kak crenepupoBats ciay4aiiHble 4icia ¢ HOPMaJIbHBIM pacrpeneacHuemM?

Urto Takoe Koppesus B MOCIE10BATEIbHOCTSIX CIIy4alHbIX YuCen?

Kak nmpuMeHUTh reHepanuo ciydyaiiHbIX yrcesd B (PUHAHCOBBIX MOAEIAX?

B uem pa3zHunia Mexay JIMHEHHBIM KOHIPY3HTHBIM I'€HEPATOPOM U IPYTMMH TUIIaMU?
Kak o1eHuTh CKOpOCTh FeHepaluy ClIydyalHbIX YACEN?

Kakue npo6ieMbl BOSHUKAIOT MPH UCTIOJIb30BAaHUH TNIOXUX reHepaTopoB B MoHTe-Kapno?

Tewma 3: MoaenupoBaHue ciydaifHbIX MPOIECCOB

AP

Yro Takoe OpOyHOBCKOE IBUKEHHE U €r0 OCHOBHbIE CBOMCTBA?

Kax cmoienupoBaTh TpaeKTOpUIO OPOYHOBCKOTO JABUKCHUS?

Yro Takoe JpoOHOE OPOYHOBCKOE IBUKEHHUE U YEM OHO OTIIMYAETCsl OT CTaHAAPTHOIO?
Kak cBoiicTBa OpOYHOBCKOTO IBHYKEHHS CBSI3aHBI C (PUHAHCOBBIMU MOJICIISIMH (HAaIIpuMep,
moenbio biaka-Illoynza)?

Urto takoe nporecc [lyaccona u kak ero MoaenIupoBaTh?

Kak crenepupoBath TpaekTopuio mporecca Ilyaccona B Python?

B uem pa3zHuia Mexay HENpPepbIBHBIM U JUCKPETHBIM CIIy4YallHBIM IPOLIECCOM?

Kak onieHuTh napaMeTpbl OpOyHOBCKOTO ABMKEHHS 110 JaHHBIM?

[TpuBenuTe npuMep NpuMeHEeHHs IpoOHOr0 OPOYHOBCKOTO JBUKEHUS B (PMHAHCAX.

. UTo Takoe MHKPEMEHTHI OPOYHOBCKOTO TBUKECHHUS?

. Kak cmozenupoBaTh MHOTOMEpHOE OPOYHOBCKOE JIBHIKEHHE?

. B uem ponw mporiecca [lyaccona B MoJieTMpoBaHUM CKa4YKOB 11€H aKTUBOB?
. Kak npoBeputs cBOICTBa CMOIEIMPOBAHHOTO OPOYHOBCKOIO ABUKECHUS?

. Kakue unciennpie METOIbI UCTIONB3YIOTCS JIsl TeHEPAIlUU TPACKTOPHiA?

. Kak Bu3yanu3upoBath TpaeKTOpHIO CliydaiiHOTO Tpoliecca B Python?

Tema 4: JIuckpernzanus npoLeccoB

1.

CoNoO AWM

UYro Takoe cxema Diinepa Ui TUCKPETH3ALUHU CTOXACTUYECKUX U (depeHINaTbHBIX
ypaBHEHH?

Kak peanuzoBats cxemy Ditnepa B Python s 6poyHOBCKOTrO ABUXKEHUS?

B uem pazHuna Mexay cxemoit Jiiepa u cxemoi Musbireiina?

Kak cxema MunpiiTeliHa yay4diaeT TOUHOCTh TUCKPETU3AUN?

IIpuBenuTe npumep NPpUMEHEHUs TUCKpeTU3auuu K Moaenu biska-Illoyisa.

Uto Takoe Mopsa0K CXOAUMOCTH CXEMBI JUCKPETU3ANHN ]

Kak cpaBHUTH TOYHOCTB pa3HBIX CXEM HA MTPAKTUKE?

Kakue ommOku BO3HUKAIOT IPU TUCKPETU3AINUN TTPOIIECCOB?

Kak npuMeHuTh IUCKPETU3aLUI0 K MHOTOMEPHBIM MOZENIAM?

DNEeKTPOHHBIA JOKYMEHT



10. YTo Takoe cunbHas U caadbasi CXOAUMOCTh B IUCKPETH3AUN?
11. Kak BeIOpaTh mar JUCKpeTU3aiuu st PHHAHCOBBIX MOJIEei?
12. Tlpuenute mpumep koaa Ha Python mist cxems Ditnepa.

13. B ueM npeumymiecTBa cxeMbl MusbiuTeiiHa nepes Ditnepom?
14. Kak oLleHUTh NOTPEUIHOCTh JUCKPETU3AINH?

15. Kakue ¢puHaHCOBBIE MOJIETH TPEOYIOT TOYHOM TUCKPETU3AIUH?

Tema 5: MeToapl yMEHBIIECHHUS TUCIIEPCUN

Urto Takoe qucnepcus B oneHkax MonTe-Kapiio u mouemy ee Hy>KHO yMEHbILIATh?
Kakue o01mye npuHIMITB YMEHBIICHUS JUCTIEPCUU BBl 3HaeTe?

Yro Takoe METOJ] KOHTPOJIbHBIX IEPEMEHHBIX U Kak OH paboraer?

Kak BbIOpaTh KOHTPOJIBHYIO IEPEMEHHYIO B (PUHAHCOBOM KOHTEKCTE?

Yro Takoe aHTUTETUUECKUE IEPEMEHHBIE U UX TPUMEHEHHE?

Kak peanun3oBars aHTUTETHYECKHE ITepeMeHHbIe B Python?

B ueM pa3zHuLa MeXay YMEHbILICHUEM AUCIIEPCUU U YMEHBIIEHUEM CMEIIEeHUs ?
[TpuBeauTe nmpumep F3PPEKTHBHOTO MPUMEHEHUSI KOHTPOJIBHBIX TIEPEMEHHBIX.
Kak onieHuTh 3()(heKTUBHOCTh METOJ1a YMEHBILECHHSI JUCTIEPCUN?

10. Yro Takoe crpaTuduurpoBaHHas BEIOOPKA KaK METOJ] YMEHBIICHHS AUCIIEPCUN?
11. Kak koMOMHUPOBATh HECKOJIBKO METOJJOB YMEHBIIECHUS IUCIEPCUU?

12. B ueM poiib KOPPENSIUHI B METOAAX YMEHBILICHHS TUCTIEPCHN?

13. Kak npuMeHHUTb 3TH METOABI K OLIEHKE ONIIMOHOB?

14. Kakue orpaHu4eHusi UMEIOT METO/Ibl YMEHBIIECHUS JUCIIEPCUU?

15. Kak u3Meputs yinyduieHue TOYHOCTH [ocye IpUMEHEeHUs MeToa?

CoNoOA~WNE

Tema 6: Boruucienue yyBCTBUTEIIbHOCTEH

Uro Takoe yyBcTBUTENHHOCTH ("'Tpeku") B (GMHAHCOBBIX MOJACISIX ?

Kak BBIYMCIINTE AENBTY ONIIMOHA METOJOM KOHEUHBIX PA3HOCTEN?

Uro Takoe MeTo/1 KacaTelbHBIX JIUIsl BBIYUCIIEHUS YyBCTBUTEIBHOCTEN?

Kak paccunraTe raMMy onuuoHa?

B uem pa3zHuIia MeX 1y YUCICHHBIM M AaHAJTUTUYECKUM BBIYUCICHUEM JEJIbThI?
[TpuBeaute hopmMyiTy A UUCIEHHON AETIBTHI.

Kak peanusoBatb pacuet nenbThl 1 TaMMbl B Python?

Yro Takoe Bera U Kak €€ BHIYMCIUTH?

Kakue ommOku BOZHUKAIOT MPU METO€ KOHEUHBIX Pa3HOCTEH?

10 Kak npuMeHUTh 4yBCTBUTEIBHOCTH K YIIPABIECHUIO PUCKaMU?

11. Yro Takoe KOHEUYHbIE Pa3HOCTH BTOPOTO MOPSIIKA I FaMMbl?

12. Kak cpaBHUTH TOYHOCTh Pa3HBIX METO/IOB BBIYHCIICHUS TYBCTBHTEIHHOCTEH?
13. IlpuBeaure npumep GUHAHCOBOIO HHCTPYMEHTA, II€ BaXKHbI IPEKH.

14. Yro Takoe aBromarnueckoe nuddepeHnupoBaHrie B KOHTEKCTE UyBCTBUTEIbHOCTEN?
15. Kak uHTEpnpeTHpoBaTh 3HaUE€HUS IPEKOB B MPAKTUKE TpeiuHra?

©CoNoaR~wWNE

Tema 7: OnieHKa €BpONENCKUX OIIMOHOB

Yrto Takoe eBpONENCKHI ONIIMOH U €r0 OTINYUE OT aMEPUKAHCKOTO?
[Tpusenure popmyny bnska-Iloyn3a /it OLleHKH KOJUT-OMIIMOHA.

Kaxk ouenuts onuuon MmerogoM Monrte-Kapio?

B 4yem nmpenmymiecTBa U HEJOCTATKH aHANUTHYECKOH popmynsl biaska-1lloyn3a?
Kak peanuzoBats Monrte-Kapio ouenky esporneiickoro onurona B Python?

Kak cpaBHUTBH TOuHOCTE MOHTE-Kapio n ananutudeckoit popmyiis?

Yro Ttakoe payoff dyHkus ans onuuoHa?

Kak ydects nuBuaennbl B Moaenu biska-Illoynsa?

N~ WNE
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9.

10.
11.
12.
13.
14.
15.

[IpuBenuTe npumep pacyeTa LEHbI ONIMOHA C 3aJaHHBIMH ITApaMETPaMHU.
Kak Bnusier BOnaTHIBHOCTD Ha LIeHy onuuoHa 1o bimky-Iloynzy?

Yrto Takoe pUCK-HEUTpaibHasi MEpa B OLIEHKE ONIIMOHOB?

Kak npumenuts MonTe-Kapio k oniuoHaM Ha HECKOJIBKO aKTUBOB?
Kaxkue uncienHsie METoIbl UCIIONIB3YOTCA ToMUMO MonTe-Kapio?

Kak onenuTs cranaapthyto omuoky B MonTe-Kapio st onmnoHoB?

B dem ponb HOpManbHOTO pacupenenenus B mojaenu biska-11loynza?

Tema 8: Metosl Tpanchopmanuii

BoOoo~Nor~wWNE

0.
11.
12.
13.
14.
15.

UYro takoe npeodbpazoBanue Oypbe U €ro NpuMeHeHne B prUHaHcax?

Kak MeToa KOCMHYCOB UCHOJIb3YeTCsl Ul OLIEHKH ONLIMOHOB?

B yem uzaes npuMeHeHus TpanchopMmanuii K GUHAHCOBBIM MOJAEISIM?

[TpuBeauTe NpUMeEp OLIEHKHU CIIOKHOTO OINILMOHA C TOMOILBIO METOAa KOCHHYCOB.
Kak mpeobpazoBanne @ypre momMoraer B BBIYHCICHUN XapaKTEePUCTUIECKUX (PYHKITUI?
Yro Ttakoe 6wicTpast Tpancopmarus Oypoe (FFT) u ee pons?

Kak peanmzoBars MeTon KocuHycoB B Python?

B uem npeumymiectBo Tpanchopmanuii nepen Monre-Kapio a1 HEKOTOpbIX 3a1a4u?
IIpuBenuTe KEMC OLEHKH ONIIMOHA HA KOP3UHY aKTHUBOB.

Yro Takoe xapakTepucTuyeckast QyHKIHMsS B KOHTEKCTE OMLMOHOB?

Kak nmpumenuts npeodpazoBanne Oypre K MOJICTH CTOXAaCTUYECKON BOJIATUIIBHOCTH?
Kakue ci10’kHOCTH BO3HUKAIOT IIPU MCIIOJIb30BAaHUM TpaHChopMarui?

Kak cpaBHUTS 3(pPpexTrBHOCTH MeTOa KOCHHYCOB 1 MonTe-Kapino?

Yo Takoe HHTErPUPOBAHUE 110 KOHTYPY B METOJ1aX TpaHchopMaui?

[TpuBeauTe MpUMEpP NPAKTUIECKOTO IIPUMEHEHUS B OIICHKE ITPOU3BO/IHBIX.

Tema 9: Meto KOHEUHBIX pa3HOCTEN

CoNoOAEWNE

PR R R R e
O WNEO

Yo Takoe METOJ] KOHEUHBIX pa3HOCTEN I pereHus TuddepeHIaaIbHbIX YpaBHEHUN?
B uem pa3zHuia Mexay sIBHOM U HESIBHOM CXe€MOW KOHEUHBIX pa3HOCTEN?

Kak npuMeHnTh METO KOHEUHBIX Pa3HOCTEN K ypaBHeHMIO biaka-Iloynsa?

Uro Takoe yCTOMYMBOCTh CXEMbl KOHEUHBIX Pa3HOCTEM?

Kak peanuszoats siBHYyI0 cxemy B Python 15 onienku onunona?

Uro Takoe CXOJMMOCTh B METO/IE KOHEUHBIX Pa3HOCTEH?

IIpuBenuTe npumep CeTKU AJi pelieHus ypasHeHus biska-1lloyisa.

Kak BpIOpatTh mar ceTku ajsi TOUHOCTU?

B yem npenmyniecTBa HESIBHOW CXEMBI IIEpe] SIBHOW?

. Kak ydecTb rpaHn4Hble YCIOBHS B METO/1€ KOHEUHBIX pa3HOCTEN?

. Urto Takoe cxema Kpauka-Hukosncona?

. Kak cpaBHUTH MeTO KOHEUHBIX pa3HocTer ¢ MonTe-Kapno?

. Kakue ommOku BO3HUKAIOT NMPHU IUCKPETU3ALUU YPaBHEHUS?

. Kax mpumMeHuTh MeT0 1 K MHOTOMEPHBIM MOJENSIM?

. B ueM posp MeTo/1a KOHEUHBIX pa3HOCTEH B IIEHOOOPAa30BaHUU OIMIIMOHOB?

Tema 10: AMEpUKaHCKHE OMIIHOHBI

NoabkowhE

UTo Takoe aMEepUKAHCKUI OMIIMOH U €T0 OTIMYHUE OT €BPONEUCKOro?

B ueM mpoGnema onTUMaNbHOM OCTAHOBKH JIJIS1 aMEPUKAHCKUX OMITHOHOB?

Kaxk MeTo/1b1 Ha OCHOBE perpeccuy UCTIOIb3YIOTCS ISl OLIEHKH aMEPUKAHCKUX OIMIIMOHOB?
[IpuBenuTe mpumep perpeccuoHHoro Meroaa (Hampumep, LSM Jlonrcradda-1lIsapima).
Kak peann3oBath OIleHKY aMepHKaHCKOTO omniroHa B Python?

UYrto Takoe paHHss OCTAHOBKA B KOHTEKCTE OMIIMOHOB?

Kaxk cpaBHUTH LIeHY aMEPUKAHCKOTO M €BPOIEHCKOrO OMIIMOHA?

DNEeKTPOHHBIA JOKYMEHT



8. B d4em posib 6a3ucHbIX PYHKIMI B PETPECCHOHHBIX METO1ax ?
9. IIpuBenute mpuMep pacyeTa aMepHUKaHCKOTO MyT-OIMIHOHA.

10. Kak o11eHUTh ONTUMaIbHOE BPEMsI UCIIOJIHEHHUS OMIIMOHA?

11. Kakue 4yncieHHbIE METO/IbI MPUMEHSIIOTCS IOMUMO PETPECCUU?
12. Yro Takoe quHaAMHUYECKOE MPOrpaMMHUPOBAHUE /TSl OMIIUOHOB?
13. Kak yuecTb TpaH3aKIIMOHHbIE U3JIEPKKHU B OI[CHKE?

14. B yem CIIOKHOCTH OLIEHKU aMEPUKAHCKUX OMIIMOHOB?

15. Kax npumenuts MonTe-Kapiio kK aMmepukaHCKUM ONIMOHaM?

Tewma 11: MHOromepHbie MoJIeIH

Yro Takoe mpobieMa pa3MEpPHOCTH B MHOTOMEPHBIX MOJAECISAX?
Kak meroast MonTe-Kapiio afanTupyroTcsi K MHOTOMEPHBIM 3a/1a4am?
YTto Takoe MOJEIIM CTOXaCTHYECKOW BOJATHIILHOCTH (Harpumep, Heston)?
Kak cmoznenupoBarh KOppeaupOBaHHbIE AKTUBBI B MHOTOMEPHBIX MOJEIAX ?
[IpuBenuTe npuMep yIpoOILIEHHOTO MOAX0Aa K MHOTOMEPHOM OLIEHKE.
B uem pa3zHunia Mexay 0OJHOMEPHBIMU U MHOTOMEPHBIMH OIILIMOHAMU?
Kak peanuzoBats Mmozaens Heston B Python?
Urto Takoe KOppeasMOHHAs MaTPULla B MHOTOMEPHBIX MOJAEIAX?
Kak ymensmnTh aucnepcrto B MHOromepHoM Monte-Kapio?

. IlpuBenuTe nprMep ONIIMOHA HA KOP3UHY aKTUBOB.

. Kakue uncnennbsie MeTo 1bl 3 PeKTUBHBI JJIsl MHOTOMEPHBIX 33/1a4?

. Kak xanubpoBare napaMerpsl MHOTOMEPHOU MOEIU?

. B uem ponb dakTopa BpeMeHH B MHOTOMEPHBIX Mpolieccax?

. Kak BU3yanu3npoBatb MHOTOMEpPHBIE TPACKTOPUU?

. Kakue BbI30BbI BOZHUKAIOT [IPU YBEJIIMUEHUH PA3MEPHOCTHU?

CoNoOA~WNE

e e ol
OadhwWNDE O

Tewma 12: KaymmOpoBka Mojeneit

Uto Takoe kanuOpoBKa PUHAHCOBOM MOJETH?

Kakue noaxosl k kKaauOpoBKe Bbl 3HaeTe (HalpuMep, HAaMMEHbIIINE KBapaThl)?
Kax onTumuzanoHHbie METOIBI UCTIOJIB3YIOTCSI B KAIIMOPOBKE?

[TpuBeauTe npumep KanMOPOBKU MpocToi Mosienu (Hanpumep, biska-1lloynsa).
Kak peanusoats kanubpoBky B Python ¢ ucnons3oBanuem scipy?

Yro Takoe 1eneBas GyHKINS B KaTUOpOBKe?

Kak o1eHnTh KauecTBO KaTMOPOBKH TI0 TaHHBIM PhIHKA?

B yeMm pa3Huia Mexay JoKaJbHOU U I1100aIbHOM oNTUMHU3aluel B KaauOpoBke?
[TpuBeauTe MpUMEP MAPaMETPOB, KOTOPHIE KATMOPYIOTCS (BOJATHIIBHOCTD, KOPPEISIIHS).
0. Kak yuecTb ppIHOYHBIE JTaHHBIE B KaTHOPOBKe?

11. Yro Takoe nepeoOydeHrne B KOHTEKCTE KaTHOPOBKH?

12. Kak cpaBHUTH pa3HbIe MO ITOCIIE KAITUOPOBKHU?

13. B ueM poiib 4yBCTBUTEIBHOCTEN B KAIHOPOBKE?

14. Kak npyMeHUTh T€HETUYECKHE aJTOPUTMBI K KaTuOpoBKe?

15. Kakue MeTpHKH UCIIOIB3YIOTCS IS aHAIM3a Pe3yIbTaToOB KaTMOPOBKH?

BOoo~NoORwNE

Tema 13: @unbTpsl B pUHAHCAX

UYro Ttakoe punbTp Kammana u ero OCHOBHbIE KOMIIOHEHTHI?

Kak mpumenuts ¢uinbtp Kanmana ass olieHKU mapamMeTpoB Moenu?

[TpuBenuTe mpuMep OTCIIEKUBAHUS BOJIATUILHOCTH C MoMoIbo puibTpa Kanmana.
Yro Takoe CKpbIThIE COCTOsAHUS B QuiibTpe Kanmana?

Kak peanuzoBats punstp Kanmana B Python?

B 4em paznuna Mexay npeackaszaHueM U oOHoBieHueM B puibTpe Kanmana?

ook wnE
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7. Kak ¢punstp Kanmana ucnonb3yercs B pUHAHCOBBIX BPEMEHHBIX Psiax?
8. Uro Takoe koBapuarmoHHas Matpuua B puinstpe Kanmana?

9. IlpuBenure NpaKTHYECKUI IPUMEP JJIS OLIEHKU BOJATHIBHOCTH aKIWH.
10. Kak nannmanusuposats ¢punbtp Kanmana?

11. Kakue npeanonaoxeHus jgexar B ocHoBe ¢puiibTpa Kanmana?

12. Kak pacumputs punstp Kanmana Ha HenuHeHHbIE MOAETH?

13. B yem npenmymiectBa Gpunbrpa Kanmana nepen npyrumu Mmetonamu?
14. Kak oueHuTh TouHOCTH punbTpa Kanmana?

15. TIpuBeauTe npuMep NPUMEHEHHUS B TOPTPETHHOM YIIPABICHUH.

Tema 14: CTpyKTypHBIA OPOIYKT

Uro Takoe CTPYKTYpHBIH NPOAYKT B puHAHCAX?

Kak cMozenmpoBaTh MOJHBIA HUKII OLIEHKH CTPYKTYPHOTO IIPOAYKTa?

Kakue stamnsl BKIIto9aeT padoTa HaJ MPOSKTOM OLIEHKHU CIIOKHOTO HHCTpYMEHTAa?

Kak npuMeHUTh YNCIEHHBIE METOIbI K OLIEHKE CTPYKTYPHOTO IIPOAYyKTa?

[TpuBenuTe npuMep CTPYKTYpPHOIO IPOJAYKTa (HalpUMep, ¢ bapbepom).

Kak paccunrtaTe 4yBCTBUTENBHOCTH IJISl CTPYKTYPHOIO IPOJyKTa?

B uem posib rpynnoBoii paboThl B aHATIU3€ CTPYKTYPHOT'O MPOIyKTa?

Kak unterpupoBath paszuslie mozaenu (MonTte-Kap:io, koHeuHble pa3HOCTH) B OLEHKY?
Uro Takoe payoff cTpykTypa Ci0KHOI0 HHCTpyMEHTa?

0. Kak yuyecTb pUCKH B OLIEHKE CTPYKTYpHOI'O IPOAyKTa?

11. TlpuBeauTe KeC MOJHOM OLICHKU OT MOJICITUPOBAHMUS 10 PE3YJIbTATOB.

12. Kak npecTaBUTh pe3ylbTaThl IPOEKTA MO CTPYKTYPHOMY NMPOIYKTY?

13. B ueM 3HaueHUE aHAIN3A CIICHAPHEB IS CTPYKTYPHBIX IPOJTYKTOB?

14. Kak npuMeHHUTh KaauOpOBKY K MOJEIH CTPYKTYPHOI'O IIPOIyKTa?

15. Kakue HaBBIKM pa3BUBAIOTCA MPU paboTe HAJ MPOEKTOM MO CTPYKTYPHOMY IIPOIYKTY?

BoOoo~NoOR~WNE

IIpumepHbIe 3a1aHNS 10 KOHTPOJILHOM padoTe
KonTtpoabsnas padora Nel

1. OObsacuute npuHIMn Meroaa MonTe-Kapio i olleHKH MaTeMaTHYecKoro OXUAaHNs
U TPUBEINUTE MPUMEpP pacyeTa MHTerpasa f_{O}A{l} e™{-x"2} dx c ucnonszoBanuem 10000
cumynsui. OLEeHUTe CTaHJApTHYIO OMIMOKY M 00CyAMTE CXOAMMOCThH IO 3aKOHY OOJbIINX
quCcell.

2. Onumure pabOTy JHMHEHHOTO KOHIPYIHTHOTO TeHEepaTopa CIIy4aHBIX YHCEN.
Peanuzyiite ero B Python nis renepanuun 1000 paBHoMepHbIX uncen Ha [0,1] 1 mpoTecTupyiite Ha
PaBHOMEPHOCTbH C TOMOIIbIO THCTOTPAMMBI.

3. Uro Takoe craHmapTHoe OpoyHOBckoe maBmkeHue? Crenepupyiite B Python
TpaeKkTopuio OpoyHOBckoro asrkeHus ¢ 500 maramu 3a Bpems [0,1] u BU3yanusupyiite ee.
OO®bsicHUTE CBOICTBA TPACKTOPHUHU.

4. Tlpumenute cxemy OMiepa Uil JUCKPETU3ALUU TE€OMETPUYECKOTO OPOYHOBCKOIO
nerxeHust (S0=100, p=0.05, 0=0.2, T=1, maru=100). Peanusyiire B Python u cpaBHute c
AQHAINTUYECKOU TPAEKTOPHUEM.

5. Hcromb3yiiTe METO aHTHTETHYECKIX MEPEMEHHBIX IS OlleHKH nHTerpama | {03/ {1}
Vx dx ¢ 5000 cumymsamusmu. CpaBHHTE IHUCIIEPCHIO ¢ OOBIYHBIM MeTogoM Monte-Kapio u
00BSCHUTE MPUHIUI YMEHBIICHUS JUCTIEPCUU.

6. Paccuuraiite nenbTy u rammy eBporneiickoro kosur-ornuuona (S=100, K=100, r=0.05,
0=0.2, T=1) wmerogoM KoHeuHbIX pa3HocTed. IlpuBenure QopmMynasl U CpaBHHUTE C
AHAINTUYECKUMU 3HAUCHUSAMH.
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7. Ouenure 1eHy eBporneickoro kosmr-oniuona (S=100, K=105, r=0.05, 0=0.2, T=1) ¢
nomotipio Monte-Kapno (10000 cumymsinmii) u aHanutudeckoir dopmynsl brmka-Iloyn3a.
CpaBHUTE pe3ynbTaThl U 00CYAUTE MPEUMYIIECTBA KaXKJOT0 METO/1a.
8. IIpumenuTe MeTol KOCHHYCOB JJsi OLIGHKM ILIEHBI eBporeiickoro omiuona (S=100,
K=100, r=0.05, 6=0.2, T=1). Onummre maru u cpaBaute ¢ binkom-Illoyn3om.
9. Pemmre ypaBuenue bimaka-1lloyn3a ans espomneiickoro kosmt-omnuona (S=100, K=100,
=0.05, 6=0.2, T=1) ¢ momonIsto IBHOW CXeMbl KOHEUHBIX pa3HOCTel Ha ceTke S0x50. Peanuzyiite
B Python u oulenuTe cX0AMMOCTB.
10. Omnenure amepukanckuid nmyt-onmuon (S=100, K=100, r=0.05, 6=0.2, T=1) meTonom
LSM (perpeccust) ¢ 1000 TpackTOpusMH M TOJTUHOMHUAIHHBIMUA Oa3MCHBIMH (DYHKIUSIMHU.
CpaBHUTE C €BPOIMEHCKUM aHAJIOrOM U O0BSICHUTE MPOOIEeMY ONTUMAIbHOW OCTAHOBKH.

IIpumepHbIe JoMALIHUE 3aJaHUS

Jlomamnee 3aganue 1

1. OObscHuTe, Kak paboTaeT TUHEHHBIH KOHTPYIHTHBIA reHeparop. lIpuBemute mpumep
[apaMeTpoB U CreHEPUPYITE MocieoBareabHoCcTh U3 10 yuncern.
2. Uro Takoe kBazu-Monrte-Kapio M mocienoBaTeNbHOCTH C HU3KHUM PacXOxaeHHEeM?

[Tpusenure npumep (rocienopareabHocTh Co00IIs).

3. Peanmmsyiite B Python mpocroii rnceBmociay4aiiHblii TeHepaTop U MPOTECTUPYHTE €ro Ha
PaBHOMEPHOCTH ¢ nomolIbio rucrorpammsl (10000 yucenn).
4. TlpoBenure TeCcT XHM-KBaJpaT Ha pPaBHOMEPHOCTh Ui TeHeparopa W3 3aJaHus 3.

HHTepnpeTupyiTe pe3ybTar.

5. CFeHepI/IPYﬁTe HOpMAJIbHBIC cnyqaﬁHLIe JucClia U3 PaBHOMCPHBIX C IMIOMOIIBIO METOA

bokca-Mromiepa v BU3yallu3upyuTe pacupeaciicHue.

JlomaiHee 3aganue 2

1. OObscHHUTE, KaK BEIYUCIUTH JCIbTY OMIIMOHA METOJIOM KOHEYHBIX pasHocTel. [IpuBeaure

opmyay.

2. PaccuuTaiite nenpTy U ramMmy Jutsl eBporneiickoro koyut-omuoHa (S=100, K=100, r=0.05,

6=0.2, T=1) uucnenHo.

3. Peammsyiite B Python ¢yHKIMIO Ui pacdera OeNbTHI METOJOM KacaTeNIbHBIX (eCiH

BOSMO)KHO) MM KOHCYHBIX paSHOCTeﬁ.

B

Yr0 TaKkoe Bera OIMIIMOHA M KaK €€ BBIYUCINTEL? Paccunraiite M OMIIMOHA U3 3aMaHus 2.

5. O6CY,I[I/ITC OIINOKH MCTOJAa KOHCYHBIX paSHOCTCﬁ " KaK UX MUHUMHU3UPOBATH

38}13HI/IH IJIdA l'lpOMC)KyTO‘lHOﬁ aTTeCTallui 110 JMCHUIIJINHE (MO)]yJ'lIO)

Ne n/m 3aganue OtBeTr Kommnerennus
1 Ornpenenure OCHOBHOM MPUHLIUI CXOJIUMOCTH OLIEHOK METOAa 3aK0H OOJIBIINX VK-1
Mounre-Kapio 1t BEIUHCISHHS MaTeMAaTHIECKOr0 OKUIAHHUS. YHCen
2 Ha3oBure kiro4eBoi 1okas3areib, XapaKTepU3yOIUn Hucnepcus (niu YK-1
TOYHOCTH OIIEHKH B MeTo]ie MoHnTe-Kapno npu CTaHJapTHas
(DMKCUPOBAHHOM UYHCIIE CUMYIISIIUH. omnoKa)
3 YKaXuTe TUII TeHEpaTOpa CIIyYalHbIX YHUCEN, UCIIOIb3YOLIUI JIuneineplit YK-1
pexyppeHTHY0 hopmyry Buna X {n+1} =(a X n+ c) mod m. KOHTPY3HTHBIN
(vn TMHEHHBIN
KOHTPY3HTHBIN
TeHEePaTop)
4 OnumuTe cBONCTBO MOCIEN0BATENBHOCTEN C HU3KUM PaBHOMEpHOCTD YK-2
pacxokJieHueM B kBasu-MonTte-Kapio MeToiax ofHUM (v HU3KOE
CIIOBOM. pacxoXkeHue)
5 Bri0epuTe onTHMabHBIN CIIOCO0 MOACIUPOBAHUS Cxema Ditnepa YK-2
OpOYHOBCKOTO ABHXKEHHUS sl QUHAHCOBBIX 3334 C YIETOM (nmm
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OFpaHI/I‘leHI/If/’I 110 BBIYUCIUTCIbHBIM pEeCypcaM.

JUCKpETH3aLusl)

6 Onpeaenure MpoLecc, MOACTUPYIOIIMHA CKaYKO0Opa3HbIE Iporecc YK-2
M3MEHEHUS LIEH aKTUBOB B (DMHAHCOBBIX MOJEIISIX. ITyaccona
7 VYkaxnuTe cXxeMy JUCKPETH3aLUH, YIUTHIBAIOLIYIO Cxema OIIK-1
CTOXaCTHYECKYIO IPUPOLY OPOYHOBCKOTO ABMKCHUS JUIS MunbIuTeitna
MOBBIILIEHHS TOYHOCTH.
8 HazoBuTe MeTon yMeHbIIIEHHUS qUCTIEPCUI, OCHOBAaHHBIN HA AHTHUTETHYECKHE OIIK-1
WCTOJIb30BaHUHU AP MPOTHUBONOIOKHBIX CIYYalHBIX BETHYHH. NIepeMEHHBIC
9 Brruucnute 1enbpTy eBpoIeickoro Ko-onuuona mo gopmyne | 0.58 (mmu N(d1) = OIIK-1
bmaka-Iloynza mpu S=100, K=100, r=0.05, 6=0.2, T=1 0.5793)
(OKpyramTE 10 ABYX 3HAKOB).
10 Pemnre ypasHenue biaka-1lloyinsa niis neHsl eBponenckoro Hesasnas cxema OIIK-4
OILMOHA, yKa3aB TUI CXEMbl KOHEYHbIX PAa3HOCTEH €
rapaHTHUPOBAHHOW YCTONYMBOCTEIO.
11 Omnpenenute npobieMy, penaeMyro METOAaMH Ha OCHOBE OntumainsHast OIIK-4
perpeccu Ijisi aMepUKaHCKUX OIMIIHOHOB. OCTaHOBKa
12 HazoBuTe moaxon k kaauOpoBKe MOETeH, NCTIOMB3YIOIINN Hanmenpmmx OIIK-4
MUHHMMU3ALHIO KBaIPaTUYHON OMIMOKU MEXIy PHIHOYHBIMHU U KBaJIpaToB (WK
MO/JICJIbHBIMU [ICHAMH. METOJ
HaMMEHBIINX
KBaJpaToB)
13 Ykaxute 3aKOHOMEpHOCThH B MeToie MonTe-Kapio, rie CxomumocTs (umu [K-1
OIITHOKA OLEHKH YMEHBIIASTCS poropionansao 1/AN mpu N LEeHTpaIbHAs
CUMYJISLIMSIX. npenenbHas
TeopeMa)
14 OnummuTe KII0YEBYIO TCHICHIIUIO B MOJEISIX CTOXaCTUYECKOM Knacrepuzanus TIK-1
BOJIATHJILHOCTH JJIS MHOTOMEPHBIX 3a]1a4. (umm
aBTOKOPpEISLHS
BOJIATHIIBHOCTH)
15 Hazosure npeobpazoBanue, NpuMeHseMoe st ObICTPOH [IpeobpazoBanue IK-1
OLICHKH ONIIMOHOB C HEJIMHEHHBIMH BhIJIATaAMU B (DMHAHCAX. Dypbe
16 Omnpenenure GpuUIBLTP, UCTIONB3YyEMBIN A peanbHoro Bpemenn | ®wiptp Kanmana IK-2
OLIEHKH CKPBITBHIX TAPaMETPOB BOJIATHIIBHOCTH B (PMHAHCOBBIX
MOJIEJISIX.
17 Peanuzyiite B Python npocTyto olieHKy HHTErpaia MeTo0M numpy.random [K-2
Momnre-Kapno, ykazaB OMOIHOTEKY Ui TeHEPAIMH CITyYaiHBIX (v random)
YHCe.
18 VYkaxute TpeOoBaHNEe HHPOPMAIIMOHHOM 0€30MIaCHOCTH MPH udpoanue [K-2
pabote ¢ hrHAHCOBBIMH JaHHBIMHU B MoJiesisix MonTe-Kapio. (nmm
AHOHMMU3ALHS
JITAHHBIX)
19 Bri6epute UKT-uHCTpyMEHT A5 BU3yaTU3aIluil TPACKTOPHIA Matplotlib (nm [K-3
OPOYHOBCKOT'O IBIKEHHUS B (DUHAHCOBOM MOJICJTMPOBAHHUH. Python plotting)
20 OnuumTe NpUMEeHEeHHEe ONTUMHU3AMOHHBIX METOJIOB B I'panuenTHbII T1IK-3
KaJTMOpOBKE MOJIeJIel OIMIIHOHOB C YYE€TOM OTPaHMYEHUH Ha CIyCK (MJIH METOH
rapamMeTpsl. HaWCKOpEHIIEro
CIycKa)
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