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PabGouas mnporpamma mno pgucuumuinde b.1.1.31 «KommneioTepnas o6paboTka
AKCIEPUMEHTAJIbHBIX ~ JTaHHBIX» JUIg  HampabieHuss noarotoBku  09.03.01
«MHpopmaTka W BBIYHCIUTENBbHAS TeXHUKa», mpodmwib: «lIporpammuoe
o0OecrieyeHue CpEJCTB BBIYUCIUTEILHON TEXHUKH M aBTOMAaTU3UPOBAHHBIX
CHUCTEM» COCTaBJ€Ha B COOTBETCTBUU C TpeboBanmsimu DenepanbHOro
rOoCy/IapCTBEHHOT'0 00pa30BaTeNbHOTO cTaHaapTa Beiciiero oopasoanus 09.03.01
«adopmatnka © BBIYHCIUTEIbHAS TEXHUKA», YTBEPKIACHHBIM IPHKA30M
Muno6puayku Poccun Ne 929 ot 19.09.2017t. ¢ u3MEHEHUSIMH U JOTIOTHEHUSMHA

PaGouas nmporpamma:

00cyxk/1eHa ¥ PEKOMEHI0BAHA K YTBEPXKICHUIO pelIeHueM Ka(eapbl
«EcrecTBeHHBIE M MaTeMaTHUYECKUE HAYKN» OT «14» mas 2026 r., mporokon Ne 19

/

3aBemyromuii kKaheapoun é ’ [’Kununa E.B./

ogoOpena Ha 3aceganuu Y MKH ot «15» mas 2026 r., npotokoin Ne 6.

gl

[Ipencenarens YMKH [’Kununa E.B./



1. Ilesu ¥ 3a1a4i JUCIHUILIAHBI

Iens mpenoaBaHus JUCIUILIAHBL: IIEJIbI0 OCBOCHUS aucHuiuimabl b.1.1.31
«KommprorepHass ~ o0pabOTKa  AKCIEPUMEHTAIBHBIX  JIAHHBIX»  SIBIISIETCS
TeopeTnyeckas MoAroroBka cryaeHToB HanpasieHus 09.03.01 «(Mudpopmaruka u
BBIYHMCIIUTEIbHAS TEXHUKA» B O0JIACTH MATEMaTHYECKOTO M CTATUCTUYECKOTO
MOJIETUPOBAaHMS, OOpabOTKM JAaHHBIX YMCIOBOM mpupoasl Ha OBM u
NpHOOPETeHHE  MPAKTHYECKUX HAaBBIKOB MO 00pabOTKE 3KCIEePUMEHTATBHBIX
JJAHHBIX C UCIOJb30BAHUEM MaTEMaTHYECKHUX CHUCTEM U MAKETOB KOMIIbIOTEPHOU
anreopsl.

3a1aun U3y4eHUs TUCUUTUINHBI:

1. U3Y4YEHHE METOJ0B aHAIN3a KOJIMYECTBEHHBIX JAHHBIX O MPOLECCaX,
KOTOPBIMU  TIPOSBIIAET  ce0s cucreMa ((pusmueckas, TeXHUYECKas,
HYKOHOMHUYECKAs!, COL[UAJIbHASA).

2. coop M aHanmu3 uWHGOpPMAIMK, HEOOXOIWMOM W JOCTATOYHOW IS
IIOCTPOEHUS BEPOSITHOCTHO-CTATUCTUUECKON MOJIENH IPOLECCa;

3. aHaJu3 JIAaHHBIX O MPOIECCE JUIsi COOTHECEHHUS €ro K ONpe/IeIEHHOMY
BUJY (ammpoKcHUMAaIusl) WiM TUNy (NPUHSITHE THUIOTE3bl) OOMIECIPUHSATHIX
CTAaTUCTHYECKUX MOJCIICH;

4, arpOKCUMalMOHHBIN (IMCcTIepCUOHHBIM, PErpeCCUOHHBIH,
(baKkTOPHBIN) aHAJIU3 JTAHHBIX O MPOIECCE JUISI TMOCTPOCHUS CTATUCTUYCCKOMN
MOJIETT HAOIIOAAEMOT0 SIBJICHUS C TICJIbIO BBISIBJICHUSI TPEHIOB M TOCTPOCHUS
NPOTHO32a O MOBEACHUH UCCIICTyeMOW CUCTEMBI;

5. UCTIONB30BAaHUE  MATEMAaTUYECKUX  MPWIOKEHHH  CTATUCTHKHU
Microsoft Office Excel, Texnonoruit VBA (Visual Basic for Applications)
wiu VB, cucrembr MatLab u nakera MathCad mist  pemeHus mpakTHUECKUX
3aj1a4 C UCIOJIb30BAHUEM IIEPEUNCIICHHBIX METO/IOB.

2. Mecto nucuunmiaunsl B ctpykrype OITIOII BO
Huctmmummaa b.1.1.31 «KommbiorepHasi 00paboTka SKCIEPUMEHTATbHBIX
JTAHHBIX» OTHOCUTCA K 00si3atenbHol yactu bioka 1 «Jlucuumiuasl (MOTYIIN)».

3. TpeOoBaHus1 K pe3yJabTaTaM OCBOCHUS JUCUMILIMHbBI

N3yueHne MAUCIUIUIMHBI HAMpaBlieHO Ha (OPMUPOBAHUE CIEAYIOIIUX
KOMIIETEHIIUH

OIIK-1. CriocoGeH npuMEeHSTh €CTECTBEHHOHAYUHbIE U O0IIEMH)KEHEPHbIE
3HaHUs, METOJbl MATEMAaTHUECKOT O aHAJIM3a U MOJICIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOT O UCCIIEIOBAaHUS B MPOPECCUOHAIBHON e TENbHOCTH

OIIK-9. CrnocobeH ocBamBaTh METOIWKH HCIIOIH30BAHUS IMPOTPAMMHBIX
CPEACTB IS PELICHUS IPAKTUYECKUX 3a/1a4

[lepeyenbr MIAHUPYEMBIX PpE3yJbTaTOB OOYyYEHHUS 10 AUCIUILIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMH OCBOCHHS 00pa30BaTelbHON
IpOrpaMMbl



Kox v Haumenosanue Kon u HaumenosaHue noka3arteiis OLlEHUBAHUS
KOMIICTCHITUN HaMMCHOBaHHUE (pe3ynbrata oOyueHus O JUCIUILINHE)
(pe3ynbTaT WHIUKaTOpa
OCBOCHMS) JIOCTHXKECHUS
KOMITETEHITUH
(cocTaBmnsromIeH
KOMITCTCHIIHH )
OIIK-1 N-6 onk-1 3HaeT 3Harn:
Crniocoben METO]IbI TEOPETUYECKHUE MPUHIUIBI MATEMAaTUYECKOTO,
MIPUMEHSATH uH(bOpMaITMOHHO- CTATUCTUYCCKOTO U KOMITBIOTEPHOTO
€CTCCTBCHHOHAYYHBIC | JIOTHYECKOTO, MOJICTTUPOBAHUS KaK KOHIICTITYaTbHOH OCHOBBI
1 OOIIIEMH)KEHEPHBIC | MAaTEMAaTHYECKOro M | pa3pabOTKK U MPUMEHEHHSI IPOTPaMMHBIX
3HAHUS, METOJIbI CTaTUCTUYCCKOTO CPEICTB It 00pabOTKH IKCIIEPUMEHTATBHBIX
MaTeMaTHYeCKOTO HCCIIe0BaHUS JTaHHBIX Ha DBM.
a”aun3a u AMITUPUUCCKUX YmMmeth:
MOJICITUPOBAHHS, JIAHHBIX U KPUTEPUHU | - ONIPEACIIATH LICTU U 3a/1a4d ITPOBEICHUS
TEOPETUIECKOTO 1 MIPUMEHEHHUS IKCIIEPUMEHTAIIBHOTO MCCIICIOBAHUS;
9KCIIEPUMEHTAILHOTO | COOTBETCTBYIOLINX -CTPOUTh MaTEeMaTHUECKUE MOJEIN OOBEKTOB
HCCIICOBaHUS B METOJIOB M METOJIMK | IPO(ECCUOHATBHOMN JIeATCIIBHOCTH;
npodeccuoHaNbHON | aHalM3a BHIOOPOK - OTIPEICNIATH AITOPUTM TIPOBEICHUS
JEATECILHOCTH IKCIIEPUMEHTAIBHBIX | IKCIICPHUMEHTA;
JIAHHBIX YHCJIOBOM - AHATM3UPOBATH U UHTEPIPETUPOBATH
TIPUPOJIBI MOJTy4EHHBIC YKCIIEPUMECHTAIILHBIC PE3YIbTATHL.
- CO371aBaTh CPEACTBA YUCICHHOTO aHaln3a
IKCIIEPUMEHTAIILHBIX HIIH MOJICTHPYESMBIX
JAHHBIX C TOYKH 3PEHUS UACHTU(DUKAIIINH UX
CTATHCTUYCCKUX HJIU JICTCPMUHHPOBAHHBIX
MoJieTiel B IeTSIX MPOTHO3UPOBAHUS TUHAMUKH
HAO0JIFO/TaeMBIX SBJICHUH HITH HCCIIEAYEMBIX
MPOIIECCOB.
Baaners:
- TIpUeMaMH H  CpPEJICTBAMH  IPOBEICHHS
AKCTICPUMEHTAIBHBIX HCCIICIOBAHUA C IIEJBIO
TOJTYICHHS pe3yIbTaTOB, BBIPAOOTKH
PEKOMEH Tl o 1704 MPaKTUYECKOMY
IPUMEHEHUIO;
-HaBBIKAMU TIJITAHUPOBAHUS, MOJICIUPOBAHUS,
MIPOTHO3UPOBAHUS PA3BUTHSI UCCIETYEMOTO
peaspHOTO MPOIIeCcca UITH SIBJICHUS
OIIK-9 NI-1 onk-9 YMmeer 3HaTh: MaTEMAaTUUYECKUE U CTATUCTUYECKUE
CniocoOcH 0cBamuBaTh | MCIOJb30BaTh METOJMKH aHAJI13a YUCJIOBBIX JaHHBIX, a TAKKE
METOIUKH porpaMMHBIE BO3MO>XHOCTH M OTJIMYUTEIIbHBIE 0COOCHHOCTH UX
HCIIOJIb30BaHHUS CpencTBa s pean3anuy B COBPEMEHHBIX MaKeTax
MPOTPaMMHBIX pereHus MIPUKJIATHBIX IIPOTPaAMM.
CPEICTB st MPAKTHYECKHX 33729 | YMeTh:
pemeHus - PUMEHSATH MPOTPAMMHBIE CPEJICTBA CHCTEM

MPaKTUYCCKHUX 3aJiayd

KOMITBIOTEPHON MAaTEeMaTHKHU JIJISl PEIICHUS
NPaKTHYECKHX 334 KOMIBIOTEPHON
00pabOTKH SKCTIEPUMEHTAIbHBIX JAHHBIX U
BU3YaJIM3allUH PE3YIIbTATOB.




Baapgets:

-IPOTPAMMHBIMU ~ CPEJCTBAMH  CHUCTEM
KOMIIBIOTEPHOM  MaTeMaTUKH JUIS  PeLIeHHs
MPAKTHYECKHUX 3a7a4 KOMIBIOTEPHONH 00paboTKH
IKCIIEPUMEHTAIILHBIX JIAHHBIX W BHU3yaJIu3alldd
pe3yIbTaTOB.

-IPaKTHYECKUMHU HAaBBIKAMH TI0 00paboTKe
9KCIIEPUMEHTANLHBIX IAHHBIX C UCTIOJIh30BAHHEM
OMOJIMOTEKH CTATUCTHUECKUX (PYHKIIHI makeTa
Microsoft EXCEL u MmaTemMaTH4ecKux
npuiokenuit makera MatLab: Bepcuii ot 5.X, 6.X
. ¥ BBIIIIE, a TAK Ke CIeIUATN3UPOBAHHBIMH

maketamu SPSS u STATISTIKA.

4. O0beM IMCHUIIMHBI M BUbI Y4eOHOI padoThI

ouHasn popma 0odyueHus

aK.4acoB
Bup yuebHol nesrenpHOCTH Beero 110 CEMECTPaM
7 cemecTp
1. AynuTopHbIe 3aHSITHS, 9aCOB BCETO, B TOM YHCIIE: 48 48
* 3aHATHUS JIEKIIMOHHOI'O THIIA, 16 16
* 3aHATHUS] CEMUHAPCKOT'O TUTIA: - -
MIPaAKTUYECKHUE 3aHATHS 32 32
71a00paTOPHBIC 3aHATUS - -
B TOM YHCJIE 3aHITHS B (pOpMe MPaKTUIECKON OATOTOBKH - -
2. CamocrosTenbHas paboTa CTyJEeHTOB, BCEro 60 60
— KypcoBasi paboTa (IpoeKT) - -
— pacueTHO-Tpadudeckas padbora - -
3.IlpomexyTodHast aTTECTALIUS: 3auem
9K3AMEH, 3auem ¢ OYeHKOl, 3auem
O0BbeM JUCHUIUIMHEI B 3aYETHBIX €INHALIAX 3 3
O0beM TUCITUIUIMHBI B aKaJl. 9acax 108 108

3a0unasn gpopma oodyuenusn

3aouHas ¢popma 3aouHas ¢popma
oOydeHus (aka. 00y4eHus 1o
4acoB) WHANBUIYATbHBIM
Bun yuebHolt nesitensHOCTH IJIJaHaM B YCKOPEHHBIE
CPOKH (aKaJ. 4acoB)
Bcero | 9 cemectp Bcero 1o
cemMecTpam
1. AynutopHbie 3aHATHS, YACOB BCETO, 16 16 - -
B TOM YHCIIE:

* 3aHATU JIEKIIMOHHOI'O THUIIA, 8 8 - -

* 3aHATHUS] CEMUHAPCKOTO TUTIA: - - - -
NPAaKTUYECKHUE 3aHATHUS 8 8 - -
71a00paTOPHBIE 3aHITHS - - - -

B TOM YHCJIE 3aHATHUS B POpME MPAKTUIECKOM - -
HOJrOTOBKH i )




2. CamocTosiTenbHas paboTa CTYACHTOB, 92 92 - -
BCET0

— KypcoBas paboTa (IpoeKT - - - -

— pacueTHO-Tpadudeckas padora - -

— KOHTpOJIbHAs paboTa + + - -
3.IlpomexxyTOoUHast aTTECTAIIHSL: 3auem - -
IK3AMEH, 3auem C OL[@HKOZZ, sauyem

HUTOI'O: aK.4acoB 108 108 - -
OO1mast TPyI0EMKOCTh 3ad4. e]I. 3 3 - -

5. Copaep:xkanve JAUCHUIUVIMHBI, CTPYKTYPHPOBaHHOE MO0 TeMaM
(pa3gesaM) ¢ ykKa3aHHeM KOJHMYECTBA AaKaJeMHYEeCKHX YAaCOB U BHI0B
yueOHBbIX 3aHATHI

5.1. Conep:kanue TUCUMILITUHBI

Tema 1. Buzyasmm3zauus pe3y/jibTaTOB aHAJU3A IKCIEPHUMEHTAJIbHBIX JAHHBIX
NPOLECCOB.

[Toctpoenue rpadukoB dynkuuii; Odhopmienue rpadukoB U rpadhuyeCKUX OKOH —
rpaduka Microsoft Excel.

I'paduxa cucremer MATLAB: BbicOKOypOBHEBasI, IECKPUNTOPHAS, CHEIUATbHAS,
aHUMAaIMOHHAs, TPEXMEpPHasl.

Tema 2. [TotuHOMHAJILHAS ANMPOKCUMAILIMS ; TIOJTMHOM, OOpaIeHHBIN IMOJIUHOM,
WHTEPIOJISIIIMOHHBIN MHOTOuJIeH Jlarpanxa.

Tema 3. [lonmmHomMuaabHas annpokcumanus no MHK.
Metoa HauMEHBIIUX KBaApaToB (JIMHEHHas perpeccusi). DKCIOHEHIINAIbHO-
CTEIIEHHAas anIpokcuManus. ['apMOHMYECKUN aHaIN3.

Tema 4. DyHkuuu pacnpeaejeHus 1 oOpaTHble QyHKIIMU pacnipeae/IeHus .
OnHOMEpHBIE pacIpeIeICHUs: HENPEPHIBHBIE pACTIPEAECIEHUS, JUCKPETHHIE.
PaBnomepnoe pacnpenenenne. HopmansHoe pacnpenenenue. IImoTHOCTB
BEPOSITHOCTH HOPMAJIbHOT'O PACIIPEECICHUS.
Pacrnipenenenus, cBsi3aHHbIE C HOPMAJIBHBIM.
Pacnipenenenne xu — kBagpar.
Pacnipenenenne Penes. I'enepanusa oHOMEPHBIX paclpeaeiICHUN.

ANropuT™MBl  peanu3aldd, OCHOBAaHHBIE HA IOJMHOMAX HAWJIYYIIErO
PUOJIMKCHHUS.

Tema 5. TeopeTnueckue M SIMNUpPpUYECKHE pacnpeaeeHUus.

OnucarenbHas CTAaTUCTHKA: CpPEAHEE 3HAYEHUE, MATEMATHYECKOE OXXHUIAHUE,
MEJMaHa, MOJa, NMCIEPCHUsS, CPENHEE KBANPATHYHOE OTKIOHEHUE, aCUMMETPHS,
sKciiecc, KOd(PQPUIMEHT Bapualud, MHHHUMYM, MAaKCUMyM, pa3Max BBbIOOPKH,
MOMEHTBI pacIpeaeIeHUs.




Bapuannvonnas craTUCTHKA: napaMeTpbl KJIACCOBBIX WHTEPBAJIOB, IPYIIIMPOBKA,
(YHKIIMH SMIIUPUYECKOTO pacIpe/ieIeHHUs.

PanxupoBaHue: mpoBepKka ciydailHOCTH BBIOOPKHM U3 HOPMAaJIbHOM COBOKYITHOCTH,
pEenpe3eHTaTUBHOCTH BEIOOPKHU.

Kpurepuu cormacust. YpoBensb 3Hauumoctu. Kputepwuii cornmacus [Tupcona (x°-

kpurepuii).Ilapamerpuueckue tecthl: t- kputepuit CrbtogeHTta, F- Kpurepuil.
[IpoBepka Tuna pacnpeaeieHus SMIUPUIECKUX JaHHBIX.

[IpocThie U CIIOKHBIE TUTIOTE3bI, KPUTEPUN COTIIACHUS, KPUTEPUU OTKIOHCHUS
pacnpeneneHus: oT HopmanbHOCcTU. Bepositnoctu ommbok | u |l pona (a,p).

Tema 6. CTaTUCTHKH IMIIMPUYIECKOT0 Psia.

OmnmcarenbpHas CTaTUCTHKA. BapI/IaI_II/IOHHaSI CTaTUCTHKA.

[TapameTpsl pacupeneneHus.

OueHuBaHKe MapaMeTPOB paclpEAEICHHs 10 BEIOOPKE.
Merozasl OLIeHUBaHHUS

a) OLICHMBAHKE MMapaMEeTPOB MO KOHEYHOU BHIOOPKE.
0)olIeHNBAaHKE IO HEOTPAHMUEHHO PACTYIIEH BHIOOPKE.
Bb100pKH U3 HOPMaJIbHOI'O paclpeneiacHus: 00JbLINEe BBIOOPKU U MPUOIHKEHHO
HOpPMAaJIbHBIE OLEHKH.

OueHka nucrepcuu pacupeneneHus.

T - xpurepunt

F-kputepuit

MeTtox MOMEHTOB (Ha PUMEpPE HOPMAIILHOT'O PACTIPEIECIICHMS ).

Tema 7. MeTox KBaHTHJICH.

OrenHka: cocrosiTenbHas, HECMEIIeHHAsI.

O] PeKTUBHOCTH OIEHOK.

JloBeputenbHOE OlleHHBaHKE. JJoBepuTelibHAs 00J1aCTh, IOBEPUTEIIbHbBIC TTPEIEIbI.
OueHka MaKCMMaIbHOTO PaBAONOA00HUs

Jlorapudmuyeckas QyHKIUS IpaBAONOA00Us

Tema 8. I'paduyeckuii anaan3 GpyHKIUN NPABAONOI00 U
Citydail HenmpepbIBHOTO ITapaMeTpa.

JIByxMepHas (pyHKIMS NpaBaonoaoous



5.2. P33Ile.]'lbl, TEMbI JUCHUIIJIMHBI 1 BUABI 3aHATHH

ounasn popma oodyueHus

Buabl 3aH4TH, BKIIFOYAsE CAMOCTOSITEIBbHYIO Kon
paboTy CTyIeHTOB (B aKkaJ.4acax) UHANKATOpa
No HaunmenoBanue paznena, 3aHATUS [IpakTnueckue caMoc— IOCTIDKEHUS
o /1'1 TEMBbI TUCIUTLIAHBI JICKITMOHHOTO | 3aHATHSA / U3 | TOSATEJIbHAS | KOMIIETEHLIUU
THIA HUX B opme pabota
MPaAKTUYECKOU
MOJITOTOBKH
1. | Tema 1. Busyanuzanus 2 4/- -
pe3yIbTaToB zHaJII/ISI; U6 omea
NI-1 onk-
AKCIIEPUMEHTAITLHBIX AL oo
JTAHHBIX TIPOIIECCOB.
2. | Tema 2. IlonmmHoMHanpHas 2 4/- - N-6 orx-1
arrmpOKCUMAaLIHS NI-1 omk-9
3. | Tema 3. ITommHOMHATLHAS 2 4/- - N-6 onk-1
anmpokcumartust mo MHK. UI-1 onx-o
4. | Tema 4. OyHKIIIN 2 4/- 15
pacrpezenenus u NJ-6 onka
o0paTHbIe QyHKLIUN NI-1 onk-9
pactpe/esieHusl.
5. | Tema 5. Teoperuueckue u 2 4/- 15
C—)MHI/IpI/I‘-IeCK];IzIe U6 omes
-1 onk-
pacrpeneneHusl. AL omis
6. | Tema 6. CraTucTHKH 2 4/- - N-6 onk-1
SMIUPUYECKOTO PSI/Ia. NI-1 onx-e
7. | Tema 7. MeTox KBaHTHIIEH. 2 4/- 15 N-6 orx-1
WI-1 onk-o
8. | Tema 8. I'paduueckuii 2 4/- 15
aHanmM3 QyHKINH UJ1-6 onkc1
MPaBOTIO100Ms NI-1 onx-e
Hroro: 108 16 32/- 60




3a0unan popma odyuenusn

Bupel 3aHTHH, BKIIIOYAs CAMOCTOSITEIIbHYIO Kon
paboTy CTYJIEHTOB (B aKaJI.4acax) WHIUKAaTOpa
HaumenoBanue paszerna, 3aHATHS [IpakTHyeckue caMoc— JIOCTHIKCHHUS
No TEMBI JUCIUILUIHHBI JIEKIIMOHHOIO | 3aHATHS / U3 | TOATENbHAs | KOMIIETEHLIMU
. /;[ THTIA HUX B opme pabora
MPAKTUYECKOU
MIOATOTOBKH
1. | Tema 1. Busyanuzanus -
pe3yIbTaToOB zHaJTI/ISI; 1 1/- 16 o
NI-1 onx-9
IKCIICPUMEHTATBHBIX
JTAHHBIX TPOIIECCOB.
2. | Tema 2. I[TomnHOMUANIBHAS - N-6 onk-1
anIpOKCHMALHs 1 1/- NI-1 onk-9
3. | Tema 3. ITomuHOMUATBHAS - N-6 orx-1
anmpokcumanus mo MHK. 1 1/- UI-1 omx-o
4. | Tema 4. Oynxuun 18
pacrpesieNeHns 1 1 2I- /-6 onk-1
o0paTHble QyHKIUN U-1 onx-e
pacnpe/IeIIeHuS.
5. | Tema 5. Teopernueckue u 18
BMHI/IpI/I‘IeCKFI/)Ie 1 1/- A6 ome
WI-1 onx-o
pactpe/esieHusl.
6. | Tema 6. CraTucTUKH - N-6 orx-1
SMIUPUYECKOTO PAIA. 1 2/- NJI-1 oo
7. | Tema 7. Meto KBaHTHIIEH. - 15 NI-6 orx-1
1 NI-1 onx-g
8. | Tema 8. I'papuueckmii 21
anamms ¢ P 1(};[1/11/1 1 - L6 orca
- WJI-1 oo
MIPABIOIOI00HS
9 | BoimonmHeHNe KOHTPOIBHOM - - 20 NI-6 orx-1
paboThI N-1 onk-9
Hroro 8 8/- 92




5.3. IlepeyeHb NMPaKTHYECKUX 3aAHATHI

O0BeM IUCUMIUIMHEI B aKajl. dacax

HanmenoBanue
Ne HaumenoBanue OYHasl |0YHO-3a0YHAsi| 3a0yHas
paszzena, TEMbI
n/m MIPAKTHUYECKOTO 3aHATHS bopma dopma dbopma
JUCLUIUIMHBI
oOyueHusi | oOyueHust | oOy4deHHs
1 | Tema 1. Busyanuzauusa | Odopmienue rpadukos
pEe3yNbTAaTOB AHAIINA3A U rpadu4ecKuX OKOH — 4 - 1
AKCIIEPUMEHTAIIBHBIX rpaguka Excel.
JTAHHBIX MPOIIECCOB. I'paduka cucremsl
MATLAB:
BBICOKOYpPOBHEBaA,
JNECKPUITOPHAS,
creruaibHas,
aHMMallMOHHAs,
TpEeXMepHasl.
2 | Tema 2. [lonmnHOMUaNbHAA
[TonuHoMManbHas annpoKCcUMalus 6 - 1
anmnpoKCUMalus
3 | Tema 3. Mertoxn HaNMEHBIINX
IlosmmHOMHMANIBHAS KBaJpaToB (JImHeiHas 6 - 1
anmnpoKCUMaIus 1o perpeccusi).
MHK.
4 | Tema 4. dyHkuuu I'enepanus oHOMEPHBIX
pacripeicieHus 1 pacrpeeIeHH. 4 - 2
oOpaTHbIE PYHKIIUH PaBHOMEpHOE
pacnpeeseHus. pacmpe/ienieHue.
Hopwmainsnoe
pacrnpeneieHue.
[InoTHOCTH BEpOSITHOCTH
HOPMAaJIbHOT'O
pacupeeneHus.
Pacnpenenenus,
CBSI3aHHBIE C
HOPMAaJIbHBIM:
pacupeleneHue  Xu o —
kBagpaT. Pacnpenenenue
Penes.
5 | Tema 5. Teopetnueckue | Kpurepuu COTJIacus. 4 - 1
U SMIIUPUYECKHE YpoBeHb  3HAYUMOCTH.
pacrnpeaeseHusl. Kpurepuii coriacus
2
[Mupcona (Z -
KPUTEPHiA).
[Tapamerpuueckue
TECTHI: t-kpurepuit
CThIOJICHTA, F-
KpUTEpUIL. IIposepka
TUINA pacnpeeneHus

OMIIUPHUYICCKUX NAHHBIX.




Tema 6. CraTucTHKU
SMITUPUYECKOTO psija.

Craructuku
HMIIUPHUECKOTO
[TapameTpsl
pacrpeneneHusl.
OneHnBaHue apaMeTpoB
pacrpeneneHus o
BBIOOpPKE.

Onenka JUCIIEpCUU
pacnpenenenuns. T —
Kputepuil. F-kpurepuii.
Merton wmomeHTOB (Ha
npuMepe  HOPMAJIbHOTO
pacripeiesieHus ).

psna.

Tema 7. Meton
KBaHTWIEH.

O1eHKa: COCTOSTEIIbHAS,
HECMEILICHHAS.

D¢ hHeKTUBHOCTH OLIEHOK.
JosepurenbHoe
OLICHUBAHHE.
JloBeputenbHas 00JacTh,
JIOBEpUTEITbHbBIE
IIPEIEIBbL.

Tewma 8. I'padpuueckuit
aHanmu3 GyHKIUU
MPaBIOTIOI00MS

Jlorapudmuueckas
byHKIHS
MIPaBOTIOI00MSI
I'paduuecknit
byHKITUN
paB0I0100Us
Cnydail  HenpepbIBHOTO
napameTpa
JByxmepHas
PaBIONOI00HS

aHaJInu3

byHKIHS

Hrtoro

32

5.4. Ilepeyennb 1a60paTOPHBIX padoT
JlabopamopHvie pabomwi He npedycmMompeHbl.

5.5. 3agaHus 1JIs1 CAMOCTOAATE/IbLHOI Pa0dOThI CTY/ICHTOB

Ne HaumenoBanue 3ananus, Bonpocsl, i1 | O0beM IUCHUIUIMHBI B aKaJl. 4acax
n/n paszena, TeMbl CaMOCTOSATEJILHOTO OYHas |0YHO-3a0YHAsI| 3a0YHas
JUCLIUIIIVHEI u3ydeHus (3a0aHus) ¢dopma dopma bopma
oOyueHust | oOyuyeHus: | oOy4yeHUs
1 | Tema 4. ®ynkuuu I'enepanus oTHOMEPHBIX
pacnpeneneHus u pacnpeesIeHuH. 15 - 18
oOpaTHbIe PYHKITUH PaBHOMepHOE
pacrnpeieieHusl. pacmpezeneHue.
Hopmainsnoe
pacpezeneHue.

[InoTHOCTH BEpOSATHOCTH
HOpPMAaJIbHOTO




pacupeencHus.
Pacnpenenenus,
CBSI3aHHBIE C
HOPMAJIbHBIM
pacrpefeNieHie  Xu  —
kBaapar. Pacnpenenenue
Penes.

Tema 5. TeopeTnyeckue
U OMITUPUICCKUE
pacrpeeneHusl.

Kpurepun COTJIACHsS.
YpoBeHb  3HAYMMOCTH.
Kpurepuit coryiacus
2
[Tupcona (Z -
KpUTEpUH).
[Tapamerpuueckue
TECTBI: t-kpurepuit
CThIOJICHTA, F-
KPUTEPHIl. IIpoBepka
TUINA pacnpeneneHus
SMITMPUYECKHUX JAHHBIX.

15

18

Tema 7. Meton
KBaHTHWJIEN.

OneHka:
COCTOSITENbHAS,
HECMEIILICHHAsI.
D} heKTUBHOCTD
OIICHOK.
JloBepurenbHoe
OILICHUBAHUE.
JloBepurenbHas
00J1aCTh,
JIOBEPUTEIIbHBIE
peebl.

15

15

Tewma 8. I'padpuueckuit
aHanu3 QyHKIUU
MIPaBIONO 1001

Jlorapudmuueckas
byHKIMS

MPaBIONO 1001
['paduueckuii aHAIN3
GyHKIIH
MIPaBIOTIOI00MSI

Cnyyaili HenmpepbIBHOTO
napamerpa

JIByxmepHass ~ QyHKUUA
paBJ0No100us

15

21

Brimonnenue
KOHTPOJILHON paOOThI

20

Hrtoro

60

92

6. PacueTHo-rpadguyeckasi padora

7. KypcoBasi padora

PacuetHo-rpaduueckas padbora He IpeayCMOTpEHA.

Kypcosast pabota He npenycMoTpeHa.




8. KypcoBoii npoexkTt
KypcoBoit mpoekT He peyCMOTpEH.

9. Kourpoannasi pabota
KonTponbsHas pabora npeaycMoTpeHa JJisi CTY/IEHTOB 3a09HOM (POpMBI 00yUeHUS.
KonTponbHas paboTa 3akii04aeTcs B BBHINOTHEHUH TPEX 3aJaHHIA:
3ananmnel: Oyukwms pacnpenencaus N(0,1)
Brrancienne y=P(X)=P{X<=X}-BeposSITHOCTb.
rae X- HP-cnyyaiinas Benuuuna ¢ p=0 U 5=1
(myneBoe cpenHee) (eIMHUYHAS AUCIIEPCHS)

P(X)Z % Texp(— %}du

HpI/I BBIYHUCJIICHUAX HMCITIOJIB30BATh CICAYIOIIYIO AIIIIPOKCHUMAILIUIO:

POO=1-F(X) Y aw', x>=0

rae W=
1+ px
X2
1 %
fx)= Jor
p=0.2316419
a, =0.3193815
a, = —0.3565638
a, =1.781478
a, =-1.821256
a; =1.330274

Max ommnoKa anmpoKcuMaIiy paBaa 7*10~7

VYka3zanue: a) npuMeHsATh cxeMy ['opHepa

0) mpu BBIXOJE W3 TPOUEAYPHl BbIIaBaTh f(X) Ha TUIOCKOCTH
(ctpouthb rpaduk).
3aganme 2: MogenupoBare HP-ciywaiiHyto BenuuuHy ¢ 3aJaHHBIM CPEIHUM
(M) u cTraHZapTHBIM OTKJIOHEHHUEM (S):

ZK:Xi_;
y:i:l—k R rHe

12
X; -paBHOMEPHO pacIipenenénHoe ciydaitHoe ynciio Ha 0<x, <1

12
Y ammpokcumupyet TouHoe HP mpu K— oo ecim k=12, To y=)"x, -6
i=1



Ilepexoq k TpeOyemMOoMy CpelHEMY M  CTaHIAPTHOMY  OTKJIOHEHUIO
OCYILIECTBIATH MO hopMyIIe:
y =y*S+M

\

3a/1aHbl!

3apnanme 3. I'enepupoBars 100,1000,10000 cnyuaiinbix BenuuuH ¢ H3 u
CTPOUTH TUCTOIPAMMY.
YOenuTbcsi B COpaBeIIMBOCTA IMpaBuia 2- U 3-curmMa, KOTOPOE HMEET
CJIETYIOLIUN CMBICII:
€CJIM OT TOYKHM CpPEIHEro WM, 4YTO TO XK€ CaMoe, OT TOYKH MaKCUMyMa
wioTHOCTH HP (HOpMasibHOTO pacrpeieNeHus) OTJIOXKUTh BIPAaBO M BIEBO,
COOTBETCTBEHHO, [IBA W TPU CTAaHAAPTHBIX OTKJIOHEHUsA (2- U 3-curma), TO
IIOIAaAb 1MOj TrpaduKOM HOPMAJIBLHON IUIOTHOCTH, TMOJICYUTAHHAS IO ITOMY
rpaduky, Oyzner coorBeTcTBeHHO paBHa 95,45% u 99,73% Bceil momaaun mox
rpagukom.
JpyrumMu ciioBamMH, 5TO MOKHO BBIPa3uTh CJeAyromuM obpazom: 95,45% wu
99,73% Bcex HE3aBUCHUMBIX HaOMIOJEHUA U3 HOPMAJIbHOM COBOKYIHOCTH,
HanpHMeEpP pa3MepOoB AETAIN WM IIEHbI aKIHil, JIEXKaT B 30HE 2-X U
3-X CTaHJAPTHBIX OTKJIOHEHHUH OT CpEeTHEr0 3HAUCHHS.

3ananme 4. Pazpaborats makpoc «MHK» miist paccmarpuBaemoit 3aiaumu.

PexoMmenmanmu 1o BBITIOJIHEHUIO KOHTPOJIBHOW paboThl mpencraBiensl B MOC:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=824&tip=26

10. OuneHounble cpeacrBa ISl NPOBEACHUS TEKYLIEro KOHTPOJIS H
NMPOMEKYTOYHOM aTTecTaluu

OneHuBaHue pe3yJlbTaTOB OOy4YeHUs 1O JUCHUIUIMHE M YPOBHS
c(OPMUPOBAHHOCTH KOMIIETEHUUH (YacTH KOMIIETEHLIMU) OCYIIECTBIIAETCS B
paMKax TEKYyIIero KOHTPOJISI YCIIEBAEMOCTH M NIPOMEXYTOYHOM aTTecTalud B
cooTBeTCcTBUM ¢ DOHAOM OLIEHOYHBIX CPEICTB:

YKpynHEHHBIN NIEPEYEHb BOIIPOCOB IS IOJATOTOBKH K 3a4€Ty

1. O0630p cuctemM KOMIbIOTEPHON MaTEMaTHKH.

2.  MopenupoBaHue CIly4alHbIX BEJIWYHH, 33JaHHBIX PAa3JIMUYHBIMU BEPOSITHOCTHBIMU
pacrmpeieICHUsIMHU.

3.  OueHKH «MCTUHHOTO» 3HAYEHUS ¥ MHTEPBAIbHAS OIlEHKA IpHu 00paboTke
AKCIEPUMEHTAIBHBIX JaHHBIX.

4.  Kpurepuu npoBepKU THIIOTE3.

5. TlpoBepka THITOTE3HI O THUIIE BEPOSITHOCTHOTO PacIpeieICHUsI.

6. Jluneitnas perpeccus.

7. HenuneitHas perpeccus.

IIpumepsl HEKOTOPBIX BONPOCOB IKCIPECC - TECTA /1JIs1 MPOBEIEHUSA
TeKYIIero KOHTPOJIsl B poLecce U3y4eHUus UCUUIIHHBI.


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=824&tip=26

1. 3smepenne ofHOW U TOH K€ BEIMIMHEI B SKCIIEPUMEHTE, MPUBOIAIINE K MOTyYSeHHIO Ha0opa TaHHBIX,
MIPUHSATO HA3BIBATh:

O Ipsmvinu

O Oonoxpammuvimu

O Muocoxpamuvimu

O Kocsennvimu

2. BennuuHa, 3aKOHOMEPHO MEHSIONIASACS ¢ TEUEHHEM BPEMEHHU BCIEICTBUE IIPOLECCOB, MPOUCXOISAIIHMX
B HCCIIEIyEMOM O0BEKTE, HA3BIBAETCH:

O IHocmosunou

O Cuyuaunon

O Tllepemennoi

O Hecmabunvnou

3. BepostHocTh ONIaAaHus 3HAYCHNS U3MEPSIeMOH BETMYUHBI B HEKOTOPBIN HHTEPBaI 3HAYEHHH
HMEHYETCH:

O Josepumenvroii

O Hopmansnot

O Jocmoseprot

O Cymmapnou

4. TIpr MAJIOM KOJIMYECTBE M3MEPEHHUIA ISl OLICHKH «HICTUHHOTO» 3HAYCHHS H3MEPSIEMON BETMIUHBI
HEOOXOUMO yIUTHIBATh KO3(hpuimeHT:

O Iupcona

O Quwepa

O Cmeiooenma

O Cnupmena

5. IlpuBeauTe B COOTBETCTBUE BUJA HETUHEWHONW 3aBUCUMOCTH BULY MOJy4aeMOil B pe3yJibTare
JIUHeapU3aluy JMHEHHOM 3aBUCUMOCTH:

1. Y=ax’ a. Y'=ax'+b

2. Y=ae™ 6. Ln(Y)= bx*+Ln(a)

3. Y=ae”* 6. Ln(Y)=Ln(@)+b-Ln(x)
4. Y=x/(a+bx) 2. Ln(Y)=Ln(a)+b x

6. BEposSTHOCTL OTBEPTHYTH HYJIEBYIO TUIIOTE3Y, KOT/IAa OHA HA CAMOM JIEJIE BEPHA, HAa3bIBAETCS:
O Owubkoit | pooa
O Owubkou 1l pooa
O Ilpomaxom
O 7Ipyboit noepewrnocmoio

7. HaliiuTe COOTBETCTBHE MEKIY KOIOM U ero rpa¢guueckoil MHTeprnperanueil B
MatLab: a) 6) B) )



>>x=[1234567 8] T _ ’
>>y=[-1.10.20.50.80.7 | "
0.60.40.1] 0
>>polyfit(x,y,1)
>>hold
>>pl=polyfit(x,y,1)
>>p2=polyfit(x,y,2) osp o
>>p3=polyfit(x,y,3) | Mo
>>pd=polyfit(x,y,4) e B S-S S e o

>>stem(X,y) e

>>x1=0.5:0.005:8.5 0)

Interpoljacia procedurai SPLINE

>>yl1=polyval(pl,x1)
>>y2=polyval(p2,x1)
>>y3=polyval(p3,x1)
>>y4=polyval(p4,x1)
>>plot
(x1,y1,x1,y2,x1,y3,x1,y4
)

qh%\‘

IIpuMepbI HEKOTOPHIX BOMPOCOB TECTA JJIsl 32a4€TA MO AUCHUIJINHE

1. U3mepeHue 0HOM U TO¥ JKe BEJIMYUHBI B IKCIIEPUMEHTE, IPUBOJSIIIINE K MOJTYYEeHUIO
HA00pa JaHHBIX, IPUHATO HA3LIBATH:

O IIpamvimu

O Oonoxkpamusimu

O Mmuozokpamnvimu

O Koceennvimu

2. BejiuunHa, 3aKOHOMEPHO MEHSIOIASICSI C TeYeHHEeM BPpeMEHH BCJIEJCTBHE MPOIECCOB,
MPOUCXOISIIIUX B HCCIIEyeMOM 00beKTe, Ha3bIBAETCS:

O IHocmosannou

O Cayuaiinon

O Ilepemennou

O Hecmaounvnoii

3. IINIOTHOCTH BEPOATHOCTH HOPMAJILHOT'O pacipeie/ieHUsl UMeeT BU:

O a

£ 1:6%) = —mexp| - EH)

N27S 2657

—00< X <400, —00< U <+0, §>()
O o)




F(x8) = P (1,67) < xf=
O e

Z
F(Z):ﬁfexp —u? du

4. OcHOBHOI1 3a/1a4eil ANNMPOKCUMAIIUM ABJISIETCH:

O a) mocTpoeHue NPHOJIMKEHHOH (YHKIUHM, B LeJIoM HaubOojiee OJIM3KO
Npoxoasilieil OKOJI0 JAaHHBIX TOYEK HJIH OKOJIO JAHHOH HeNpepbIBHOI
pyHxkumnu;

O 0) OTbICKAHHME TMPOMEKYTOUYHBIX 3HAYEHMH (PYHKIMHM BHYTPH HHTEpBaJa MO
HMEKINMCS 3HAYEeHUSM B Y3J10BBIX TOYKAX;

O B) OThICKaHMe 3HAYeHHe (PYHKIMM BHE 33JaHHOI0 MHTEPBAJIa MO0 MMEOIMMCH
JAHHBIM BHYTPHM HHTEpPBaJia;

O ) NpoLecCc HAX0XKAeHUs 3HAYeHUH X M0 3aJaHHBIM 3HAYEHUSAM Y.

5. OYHKIHOHAJI, MOJIeKANIUI MUHMMHU3AIlUM B MeTo/e HauMeHblnux kBaapaTtoB (MHK),
uMeeT BUA:

O a)

S(a,b,c)= iz;[yi —(axf +bx, + X, )}2
O &)

S(a,b) :iz;[yi —(ax +b)]2
g(a,blj))c,...)z min{S}

6. MO:kHO JIM TPH ANNPOKCHMANMH TOJMHOMOM TAaOJUYHO 3aJaHHON (YHKIUH
o0ecneynTh MPOXOXkKAEHNE ANNMPOKCUMUPYIoNIell (PYHKIMHA TOYHO Yepe3 Bce TOUKH?

O a) MO:KHO, B 00IleM cJyuyae, ecJH 3aJaTh CTeleHb AaNMpPOKCHMHUPYIOLIETro
NMOJIMHOMAa PABHOW HOMepYy moOCjedHEeH TOYKM (ecjJM HyMmMepanusi TOYeK
HAYMHAETCs ¢ HYJIsl), OJHAKO B 3TOM cJIyyae annpoKCUMHUPYIOIas QyHKIH s
NMpeBpaNIAeTCA B MHTEPNOJISLIMOHHYIO;

0) HeJIb311;
B) HEM3BECTHO, TPeOyeTCcsl YTOUHEHHe /1151 KOHKPETHOIrO cJay4asi;
) 12, 3TO0 BO3MOKHO, HO TOJIBKO JJIsl OJIM3KUX TAOJNYHBIX 3HAYEHU .

ooao



7. IlpuBeauTe B COOTBETCTBHE BH/1A HEeJIUHEIHOM 3aBUCHMOCTH BH/Y NOJIy4aeMoii B
pe3yJibTare JIMHEAPU3AUUH JIMHEHO 3aBUCUMOCTH:

5.

6.
7.
8

y=ax’ 0. Yy =ax +b

y=ae™ e. Ln(y)=bx'+Ln(a)
y=ae™ ae. Ln(y)= Ln(@)+b-Ln(x)
y=x/(a+bx) 3. Ln(y)= Ln(@)+bx

2

. =X X
8. HaliTu yrubl, noa KOTOpbIMHU napadoJa y nepecekaeTt ocb adcuce.

O

ooao

sm.m
a) 44
T._T
6 2 2
B) 30; 20
r) 40; 50

9. Mounom HeroTOHA /IUIs1 TPEX TOUEK:

10. OcHOBHOE NpPeMMYIECTBO BHIYMCIUTEIBHONH cXeMbl JHTKeHa 3aKJII04YaeTcsl B TOM,
4TO:

O

O

O

a)
y(x):y0+(x—x0)y1_y°+(X_X°XX_X1)(y2_yl—yl_yOJ
X, =X, (Xz_xo) X, =Xy X=X, :
0)
X, —X X, —X X,—X X,—X X, —X X, —X
y(x)=( Yy, - yzj : —( Y, ysj :
X, — X, X, =X, ") X, =X, (X=X, X, —X, )X, =X, .
B)

(X_Xl)(X_XZ) + (X_Xo)(x_xz) + (X_XO)(X_Xl)
(Xo _Xl)(XO _Xz) 1 (X1 _XO)(Xl _Xz) i (Xz _Xo)(xz _Xl) )

y(X) =Y

O a) OHa JaeT BO3MOXKHOCTb PperyJHpPOBaHHUsI BbIOOpAa CTeNeHH
noauHoma LK(X), ocraHaBaumBas BbIYHMCJIEHHS TNPH MHHUMAJIbHOM
3HAYeHUH k HA OCHOBAHMH KpuTepus TOYHOCTH

‘Pl,Z ..... K (X) - P1,2 (k-1) (X)‘ <€

NPUOJIHKEHUEM

O 0) oHa He JaeT BO3MOKHOCTH PperyJMpoOBaHHMs BbIOOpa CTeNeHH
noauHoma LK(X), ocraHaBiaumBasi BBIYHCIEHHSI TPH MHHUMAJIbHOM
3HAYeHUH k HA OCHOBAHMU KpUTepus TOYHOCTH

cUHTAsA (k-1)-it mar HCKOHHBIM



‘PI,Z ..... K (X) - P1,2 ..... (k-1) (X)‘ <g

NpuOINKEHHEM

O B) OHa [aeT BO3MOKHOCTb PperyJMpoBaHHsl BbIOOpa CTelNeHH
noaunomMa LK(X), ocranaBiumBasi BbIYHMCJIEHHS NPH MHHHMAIBLHOM
3HAYeHUH k HA OCHOBAHMU KpUTepus TOYHOCTH

‘PI,Z ..... K (X) - P1,2 ..... (k-1) (X)‘ 2¢€

, cyuTas (k-1)-ii mar HCKOHHBIM

cyuTas (k+1)-it mar HCKOHHBIM

NpuOINKEHNEM

O r) OHa [aeT BO3MOXKHOCTH peryJMpoOBaHusi BbIOOpa CTeleHHU
nosmHomMa LK(X), ocranaBimBasi BbIYHCIE€HUS TPH MHHHMAJIbHOM
3HAYeHUH k HA OCHOBAHMU KpUTepus TOYHOCTH

‘Pl 2, (k1) (X) - Pl 2,k (X)‘ > & .
o o , cunTas K-il mar HCKOHHBIM MPHOJIHKEHUEM.

11. HaiiauTe cOOTBETCTBHE MEKAY KOAOM M ero rpaduyeckoii muHTepnperanueil B MatLab:
1

>>X:[12345678] 0s m
>>y=[-1.10.20.50.80.7 0.6 0.4 0.1] : / -

>>polyfit(x,y,1)
>>hold a) ’
>>pl=polyfit(x,y,1) .
>>p2=polyfit(x,y,2) '
>>p3=polyfit(x,y,3)
>>pd=polyfit(x,y,4) I T R S L

>>stem(X,y) ol
>>x1=0.5:0.005:8.5 .
>>yl=polyval(pl,x1) ral
>>y2=polyval(p2,x1) 2]
>>y3=polyval(p3,x1) 6) i

>>yA=polyval(p4,x1)
>>plot (x1,y1,x1,y2,x1,y3,x1,y4)




Interpoljacia proceduroi SPLINE

\
]
0.5
a
) =
—DE/
-1
-1.4
-04 -04 -0.3 -0.2 -0.1 a 0.1 0.2

®

12. HaiiguTe COOTBETCTBHE MEKAY KOIOM M ero rpaduyeckoii mHTepnperamnueii B MatLab:

>> x=[3,7,1,2]; 15%
>> pie (X)

%
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Interpoljacia proceduroi SPLINE
T T T T
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6. Dequa G.0. Anpamu3 pansaeix. Yacte 1. IloaroroBka maHHBIX K
aHanmm3y: ydeoHoe mocobue / ®emun @.0., Pegun O.O.— M.: MockoBckui
TOPOJICKOM Me1arornaecKum YHUBEPCUTET, 2012. 204— C.,

http://www.iprbookshop.ru/26444



http://www.iprbookshop.ru/35392
http://www.iprbookshop.ru/35584
https://www.iprbookshop.ru/62813.html
http://www.iprbookshop.ru/26444

7. ®enun @.0. Ananu3 nansbix. Yacts 2. Uactpymentsl Data Mining:
yaeoHoe mocobue / Genua @.0., Gequn O©.O.— M.: MOCKOBCKHIA TOPOICKON
nemaroruueckuii yausepcurer, 2012. 308— c. http://www.iprbookshop.ru/26445

8. AnuncumoB B.H. I'eponTosnorus in Silico. CTaHOBIIEHHE HOBOI
JUCUUIUIMHBL. MaTeMaTu4ecKre MOJIeNIU, aHaIn3 JaHHBIX U BbIYUCIUTEIIbHbBIC
AKCIIEPUMEHTHI: COOPHUK Hay4HbIX TpyaoB / AnucumoB B.H., Xanaskun A.B.,
Slmma AWM., HoBocenbiieB B.H., HoBocennuena XK. A., Muxansckuii A. 1.,
Cemenuenko A.B., Pomanioxa A.A., Kapkau A.C., AuucumoB B.H., CannukoBa
T.E., Mapuyk I'.U., Ykpaunnera C.B.— M.: BUHOM. JlabopaTopus 3HaHUH,
2012. 535— c. http://www.iprbookshop.ru/26047

11.2. Tlepuoauyeckue u3gaHust
He ucnons3yrores

11.3. HopmaTuBHO-TIpaBOBbIE AKTHI M HHbIE IPABOBbIE JOKYMEHTbI

I'OCT 34.602-2020 Uudopmarmonnsie TexHomornu. KoMIieke cTaniapTos
HAa AaBTOMAaTU3WPOBAHHBIE CHUCTEMBI. TEXHHYECKOE 3ajJlaHue Ha CO3JaHue
ABTOMATU3UPOBAHHOW CHUCTEMBI : MEXKIOCYJapCTBEHHBIN CTaHAApT : W3JaHUE
odurmanbHOe: yTBEepXkIAeH W BBeleH B jeiicTBue [Ipukazom @DenepaibHOro
areHTCTBA MO TEXHUYECKOMY PErYIUPOBAHUIO U METpoJioruu oT 19 Hoabps 2021 r.
N 1522-ct : Jlata BBenenms 2022-01-01 / Paspaboran AKIIMOHEPHBIM OOIIECTBOM
"Bcepoccuiickuii  HaydHO-HCCIIeTOBaTENbCKU HMHCTUTYT ceptudukanuu” (AO
"BHUNC") 51 OO6mecTBOM c OrpaHUYECHHOU OTBETCTBEHHOCTBIO
"UndopmanmonHo-aHanuTuueckuit Boruncautenbueiii nentp" (OO0 HMABIL). —
MockBa : Poccuiickuii wuHCTUTYT cragaaptusauud. 2022, - Tekct
HEIOCPEICTBEHHBIM.

11.4 IlepeyeHb 3JIEKTPOHHO-00PAa30BaTEJIbHBIX PECYPCOB

1. YuyeOHO-MeTOmMYecKHEe Marepuaibl Mo aucuuminae «KommbroTepHas
00paboTKa HSKCIEPUMEHTAIBHBIX JaHHBIX» (DJEKTPOHHBIM 00pa30oBaTEIbHBIN
pecypc pasmernien B MOC DTU (punman) CI'TY umenu arapuna H0.A.

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1725&tip=6)

2. Caiit OTU (punman) CI'TY umenu ['arapuna 10.A. http://techn.sstu.ru/

11.5 DyIeKTPOHHO-0MOIHOTEYHbIE CHCTEMBI
1. «XOBC IPRbooks»,

2. ObC «Jlanb»

3. «OBC elibrary»

4. ObC «KOHCVIJIbTAHT CTYAEHTA»

11.6. Pecypchl  uHPOPMANMOHHO-TETEKOMMYHUKAIUOHHON  ceTH
«AHTepHeT»
He UCNONb3YIOMCSL


http://www.iprbookshop.ru/26445
http://www.iprbookshop.ru/26047
https://docs.cntd.ru/document/727263806#64S0IJ
https://docs.cntd.ru/document/727263806#64S0IJ
https://docs.cntd.ru/document/727263806#64S0IJ
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1725&tip=6
http://techn.sstu.ru/

11.7. IleyaTHbIE U JJIEKTPOHHBbIE 00pa3oBaTeJbHbIE pecypchl B hopmax,
aJanTHPOBAHHBIX IS CTYJ€HTOB C OrpPaHHYEHHBIMH BO3MOKHOCTSIMH
310POBbs (VI TPy ¥ MOTOKOB ¢ TAKUMHU CTYJI€HTAMM)

1. AnpantupoBanHas Bepcusi HOB, nns ucnosib30BaHWs HMHBAIUIAMU U
JIMIIAMU C OTPAHMYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbS

Obyuarowuecs uz yucna uneanuoos u auy ¢ OB3 obecneuenvt neuamuwvimu u
(unu)  INEKMPOHHLIMU — 00pA308aMeENbHbIMU — pecypcamu 6  ¢hopmax,
ao0anmupo8anHHvIX K 02PAHUYEHUIM UX 300DO8bA.

12. UudopManMOHHO-CIIPABOYHbIC CHCTEMbI M IPO(PeCcCHOHAIbHbIE
0a3bI JaHHBIX

OOGyuaronumcs obecriedeH J0CTyn (yJdajdeHHBIH JIOCTYII), B TOM 4YHUCJE B
cily4ae IpUMEHEHUS IEKTPOHHOI0 OOYyUEHMs], JUCTAHIIMOHHBIX 00pa30BaTelbHbIX
TEXHOJIOTUM, K COBPEMEHHBIM MpPO(PECCHOHANIbHBIM 0a3aM  JaHHBIX U
UH(GOPMAIIMOHHBIM CITPABOYHBIM CUCTEMAM.

12.1 Ilepeyenb UHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM
OnexkTpoHHbIN (DOHI HOPMATUBHO-TEXHUYECKOW U HOPMAaTUBHO-IIPABOBOM
urdopmanuu Koncoprimyma «Komexc» Docs.cntd.ru

12.2 Ilepeyenb npogdeccuoHaNbHBIX 023 TAHHBIX
He UCNOIb3YIOMCA

12.3 IlepeyeHb MH(OPMANUOHHBIX TEXHOJOTHH, MCNOJb3yeMbIX NpPH
OCYIIeCTBJIEHUH O00pPa30BaTeJIbHOIO MpoLecca M0 AUCUMILIMHE, BKJIOYAfA
nepevyeHb MPOrpaMMHOI0 odecrneyeHnst

OOpa3oBaTenbHBIM MPOIECC MO JUCHUIUIMHE OOecredeH HeoOXOTUMbBIM
KOMILUIEKTOM JIMIIEH3MOHHOTO M CBOOOJIHO PaCIpOCTPAHSIEMOro MPOrpPaMMHOTO
oOeCrieUeHHs, B TOM WYHCJIE OTCYSCTBEHHOI'O IPOM3BOJCTBA  (ITOMJICKHUT
OOHOBJICHUIO MPU HEOOXOIUMOCTH).

1) JIumeH3uOHHOE MPOrpaMMHOE OOecTICUeHNE
Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint)

MatLab, Mathcad

2) CBOOOIHO pacmpoCcTpaHsIeMOe MPOrPaMMHOE 00eCTICUCHHE

Open office

Kaxnplii  oOydaromuiics B TEYEHHWE BCEro TIepuoja  OOyYCHHS
o0ecrneunBaeTcsl UHAUBUIYAIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-

OMOIMOTEYHON CHUCTEME€ | DIIEKTPOHHON WH(OOPMAIMOHHO-00pa30BaTEIbHON
cperne.

13. MaTepuajibHO-TeXHHYECKOE O0ecIeYeHue

OOpazoBaTenbHbI TMpOIECC OOecTieYeH YYeOHBIMU ayAUTOPUSMHU IS



NIPOBEJICHUS YYCOHBIX 3aHATHN JICKIIMOHHOTO THUIA, 3aHATUA CEMHHAPCKOT'O THIIA,
TPYNIOBBIX W WHIWBHAYAIbHBIX KOHCYJNBTAIMM, TEKYIIETO KOHTPOJIS U
NPOMEKYTOYHOW aTTECTAllUU, TOMEIICHUSIMH IS CaMOCTOSTENILHON paboThI
CTYJCHTOB.

VY4eOHbIE ayAUTOPUU OCHAIICHHBI OOOPYJIOBAHMEM U TEXHUYECKUMH
cpeacTBaMHU OOY4YEHHUsI, KOTOPhIE BKJIIOUAIOT B ce0s yueOHYIO MeOelb, KOMIUICKT
MYJIbTUMEIUAHOTO 000PYI0BaHMSI, B TOM YHCJIE IEPEHOCHOTO (MPOEKTOP, IKPAH).

[TomemeHuss UIsi CaMOCTOSITENIBHON pPabOThl O0YyYaIONIMXCS OCHAIICHBI
KOMITBIOTEPHON TEXHUKOW ¢ BO3MOYKHOCTBIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
oOecrieyeHueM JIOCTylma B DJIEKTPOHHYIO HHGOPMAIIMOHHO-00Pa30BaATEILHYIO
cpeny OTU (bunman) CI'TY umenn Narapuna 10.A.

PabGouyto nmporpaMMmy cOCTaBHII:

[Ipodeccop xapeapst EMH,

1.¢.-M.H., ipodeccop /—J() 1 2T cui

07.06.2023 [Knuunaes 10.B./



14. lono/iHeHUs1 ¥ U3MEHEeHNs B pado4eii nporpamme

PaGouas nporpamma nepecMoTpeHa Ha 3aceJaHuu Kadeapbl
« » 20 rojaa, npoTokos Ne

3aB. Kadenpoi / /

Bnecennbie nsmeHnenus yreepxaeHsl Ha 3acenanun Y MKC/YMKH
« » 20 _ rogma, npoTokon Ne
[Tpencemarens YMKC/YMKH / /




