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1. He.]'II/I H 3aJa91 JHCHUIIJINHbI «CHCTEeMHBIH aHAJIN3 U MOACJIUPOBAHUE B

HAY4YHbIX HCCJICA0OBAHUAX)

I_Ie.m, N3YyYCHUA TUCHUIIIIUHBI:

— (dopmupoBaHne y OOYYArOMIMXCS 3HAHUK IO CHUCTEMHOW METOOJIOTHH

IMPOBCACHUS UCCICAOBAHNA, OCHOBAM CUCTCMHOI'O MBIIIJICHHUS

— ¢hopMHpOBaHUE y O0YYAIOIIMXCSl 3HAHUN MO MATEeMATHYECKUM MOJIEISM,

AJITropuT™MaM U

HUCCIEeAOBAHUM;

MCTOJaM  pCIICHUA 3agad IIpU  HPOBCACHHMU  HAYYHBIX

— npuoOpeTeHne 3HAaHUW ¢ TPAKTUYECKHMX HaBBIKOB A((HEKTHUBHOTO

INPUMCHCHUA TCOPHMHU MATCMATHYCCKOIO MOACIIMPOBAHUA TIPpU HCCIICIOBAHUN

CJIOXXHBIX CUCTEM M IIPOLCCCOB B XOAC HAYUYHOI'O aHaJIn3a HpO6J'ICMHLIX CHTyaHHﬁ.

Ilepeyenb komMmeTeH M, GOPMUPYEMBIX B IPOLeCCe U3YyUYEHU TUCHUIIAUHBI

Komnerenuuu Conep:xanue

YK-1 CHOCOOHOCTh K KPUTUYECKOMY aHAJIM3y M OIIEHKE COBPEMEHHBIX HAy4YHBIX
JIOCTHKEHUH, T€HEPUPOBAHUIO HOBBIX 191 (% npu peleHnn
UCCIICIOBATCIbCKUX W TPAKTUYECKHX 3aJa4, B TOM 4YHCIEC B
MEXIUCIMIUTMHAPHBIX 00JIACTSX

OIIK-1 CIIOCOOHOCTH (POPMYITUPOBATH HAYYHBIC 3a/Ia4H, IPUMEHSTH JIJIS KX

peleHus METOA0JIOTUH TEOPETUUECKUX U DKCIIEPUMEHTAIIBHBIX HAYYHBIX
UCCIIEIOBAHNM, BHEAPATH I10JyYEHHBIE PE3YJIbTAThI B IIPAKTUYECKYIO
JeATEIbHOCTh

3anaann H3YyYCHUA TUCHUILIMHBI ABJIACTCH:

—(I)OpMI/IPOBaHI/IC HAaBBIKOB IIOCTAaHOBKHM 3aJa4d aHajJdn3a HW CHHTEC3a

CJIOKHBIX CUCTEM,

- q)OpMI/IpOBaHI/IC HAaBBIKOB BJIAJACHHA TEXHOJOTHUEeH IMPpOBCACHUA CUCTCMHO-

AHAJIMTHYCCKUX I/ICCJ'IC,Z[OBaHI/Iﬁ 00BEKTOB TEXHUKH, CJIOXHBIX OPraHu3alilMOHHO-

TCXHUYCCKHUX CUCTEM Ha OCHOBC MCTOJ0B Cl)YHI[aMeHTaJ'ILHBIX HayK;

— W3y4Y€HHE OCHOB TEOPUM MPUHATUS PEUICHUNW U MX NPUMEHEHUS MpHU

IMPOBCACHUN HAYUYHBIX HCCHGI[OBaHPlﬁ;




—  W3yYeHHWE  METOJOB  CHUCTEMHOTO  aHalu3a i1 pelIeHUus
c1abOCTPYKTYPUPOBAHHBIX W HECTPYKTYPHPOBAHHBIX 3aad TpPH TPOBEICHUU
HAYYHBIX MCCIICIOBAHMUIA;

— ¢dopMHUpOBaHME 3HAHWWA AJITOPUTMOB W METOJIOB PEIICHUS 3a/ad Mpu
NIPOBEJICHIH HAYYHBIX UCCIIECIOBAHU;

— (opmupoBaHuEe 3HAHWIA CYNTHOCTH MaTEMaTHYECKOTO MOJICITHPOBAHMUS,
TEXHOJIOTMM TIPOBEICHUSI BBIYHCIUTEIBHBIX OSKCIEPUMEHTOB HA  MOJEIIX
Pa3IUYHBIX BUJIOB;

— (opMupoBaHue ymMeHUN pa3pabaThIBaTh METOIbI U AJTOPUTMBI PEIICHUS
3alad  ONTUMM3AIMW, YNPABICHUSA, TMPUHATUS pEIICHWA ©u  00pabOTKH
uHpopmaruu;

— ¢opMHpOBaHNWE HABBHIKOB IMOCTPOSHUS MATEMAaTHYECKOW MOJAEIN Ha

OCHOBC O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX

2. llepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHS 10 IMCUHUILINHE,

COOTHECCHHBIX ¢ HHIUKATOPAMHU NO0CTHKCHUHA KOMIIETEeHITUH

Ne |  Hupexc Copepxanue B pesynbrare u3yyeHus JUCLUIIINHBI a{bIOHKTHI

1/ | KOMIETEHI KOMIIETEHIINH JOJIKHBI:

IT A (i e€ yacTu) 3HATh YMETH BJIAJIETh

1. [VK-1 CIOCOOHOCTh K METO/IbI aHAJIN3UPOBATh HaBbIKaMU
KPUTUYECKOMY KPUTUYECKOTO | allbTEPHATUBHBIE | KPUTUYECKOTO
QHAIN3Y U OILICHKE aHaJIM3a u BapUAHTHI aHaIn3a
COBPEMEHHBIX OLIEHKHU peLeHus METOA0JIOTUYECK
Hay4YHBIX COBPEMEHHBIX | MCCIIEOBATENbCK | HMX MpoOIIeM,
JOCTH>KEHUH, Hay4HbIX uxX U BO3HHUKAIOIINX
TE€HEPUPOBAHUIO JOCTUKEHUM, & | NPaKTHYECKUX IIPU peLIeHUN
HOBBIX UJAEH TpU| TaKKe METOJbI 3a7a4d u HCCIIEI0BATEIbCK
pelieHnn TE€HEpUPOBAHHUS OLICHUBATh uxX u
UCCIIEIOBATEIbCKUX | HOBBIX MJIEH NPHU | MOTEHUUAIbHbBIE | MPAKTUYECKUX
U MIPaKTUYECKHUX pelieHnn BBIMTPBIIIU/TIPOH | 337134, B TOM
3ajjay, B TOM 4HCJIE B | HCCIIEA0BATENbCK I'PBILIN qucie B
MEXIUCLUTIITMHAPHBI UX " pean3alyy 3TUX | MEXAUCIMILINHA
X 005acTsIxX IPaKTUYECKUX BapUaHTOB PHBIX 00JacTAX

3aJ1a4, B TOM
YlCIe B
MEXIUCLHUIIIIMHA
PHBIX 00J1acTsIX




2. |OIIK-1 CHOCOOHOCTh
dbopmynupoBaTh
HaydHBIC 33124l B
00J1acTH ynpaBJIEHUS
OpraHU3alMOHHBIMH
CHCTEMaMH,
IPUMEHSTh
pereHus
METOJI0JIOTHH
TEOPETUYECKUX u
9KCTIIEPUMEHTAIBHBIX
HaYYHBIX
HCCJICTOBaHUM,
BHE/IPSTH
HOJTyYCHHBIE
pe3yabTaThI B
HPaKTHYECKYIO
JeSITeTbHOCTD

UISL  UX

TEOPETHUUECKHE
OCHOBBI
MIOCTaHOBKH
HAY4YHBIX 3a1da4 U
ux
dbopmanmzanumn

PUMEHSTh
METObI
MIOCTAHOBKH
HAay4YHBIX 3aJa4 "
ux
dbopmanmzanumn

TEXHOJIOTHEH
BHEJIPEHUS
MTOJTYYCHHBIX
pe3ynbTaToB B
MPaKTHYECKYIO
ACATCIIBHOCTDH

3. MecTO AUCHUIIMHBI B CTPYKTYPe OCHOBHOM NpogdeccunoHaibHOi

o0pa3oBaTeJbHOI MPOrpaMMbI

JlucuuIiuinHa ~ OTHOCHUTCS

K  YacTH,

bopmupyemoit

Y4aCTHUKAMU

o0Opa3oBaTeNbHbIX OTHOIICHWH OCHOBHOM MpodeccroHalbHON 00pa3oBaTeabHON

IporpamMMbl  aBIOHKTYpPBl IO HAay4yHOUW creuuanbHocTd 2.3.4 VYmhpapieHue B

OpraHnu3alMOHHBIX CUCTCMaAX.

4. CTpyKTYypAa U CoAepKaHUE TUCHUILIHHBI

OO0mmast Tpy10€MKOCTh TUCITUTIIINHBI COCTaBIsET 4 3a4eTHBIX enunuIl 144 gaca.

4.1. PacnpenesieHue Tpy10€eMKOCTH TUCHMILIHHBI 10 BHJAaM padoT, Mo

cemecTtpam u gopmam 00ydeHUst

st ounoit popmbl 00yueHust

. Bcero 2
Bup yueOHoit padoTbl
4acoB cemMecTp

OO01mast TpyA0eMKOCTh pa3jiesia B yacax 144 144
AyIuTOpHBIE 3aHATHS (BCEro) 66 66
B ToM uucne:
Jlexuun 28 28
[IpakTuueckue 3aHATUS 38 38
3auér 4 4
CamocTosiTesbHas padora (Bcero) 74 74




Jlnsa 3a0uHoH

OpPMBbI 00y4eHHUA

Bun yaeOHO# paboThI Bcero wacos 2 Kypc 3 Kypc
OO6mmas TpyA0€MKOCTh pa3zielia B yacax 144 72 72
AyauTopHbIE 3aHATHS (BCEro) 24 8 16
B Tom uuce:

Jleknun 12 6 6
[IpakTHueckue 3aHsATUS 12 2 10
3auét 4 4
CamocrosiTesibHasi padoTa (Bcero) 116 64 52

4.2. TemaTuueckni 1IJIaH, CTPYKTYPHUPOBAHHBIH 10 TeMaM (pa3aesiam) ¢
yKa3aHNeM OTBeJIeHHOI0 HA HMX KOJIMYeCcTBA aKaleMUYeCKNX YacOB M BI/I0B
pador

AJIs1 04HOM (popMBI 00yUEeHUsI

KoanuecTBo 4acoB no
BHJAM 3aHATHH
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= v g
Tema = > 2
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1 2 3 4 5 6 7
1 kypc, 2 cemecTp
1 | CymHoCTb, CTPYKTYpa U 3a1a4u 14| 4 4 6
aHAJIMTUYECKOU JIeATEeITbHOCTH
2 | CucreMHBIN aHaIU3 Kak Metonojiorud | 18 | 6 2 10
petieHus npooemM
3 |OcHoBbI TeOpuU NpuHATUSA pemiennid | 10 | 4 - 6
4 |KayecTBeHHOE OlLE€HMBaHME penieHui | 18 | 2 8 8
S |KognuecTBEHHOE OLIEHMBAaHHUE 22 | 2 12 8
peeHun
6 |CpencrtBa 00paboTKU cTaTucTHUECKUX | 14 | 2 2 10
JTAHHBIX
7 | TeopeTndeckre OCHOBBI 20| 6 4 10
MOJICJIMPOBAHUS
8 |Mopenu naentudukanuu 00bEKTOB 24 | 2 6 16
3auér 4 4
Bcero 144 | 28 38 4 74




AJ1s1 3204HOM opMBbI 00yUeHHHA

KoanuecTBo 4acoB 1o
BHJAM 3aHATHH

2 " 8
Tema s > 2
Ne HanmeHnoBanue Tem 7| 5| g8 = dE =
ILIL 5| 2| E& z = 3
2| 2| 23| ® |62
2 ? 2
= =
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1 2 3 4 5 6 7
2 Kypc
I |CymHOCTh, CTPYKTYpa U 33/1a4U 14 2 12
aHAJIMTHUYECKOU JIEeATEeITbHOCTH
2 |CucrteMHbIi aHanu3 Kak merogoJorust | 20 | 2 18
penieHust npobyieM
3 |OcHOBBI T€OpUU NPUHATHUS pemieHnid | 18 | 2 16
4 |KayecTBeHHOE oOlEHMBaHME pemieHud | 20 | 2 18
Hroro 3a roa oo0yuenust 72 | 6 2 64
3 Kypc¢
S |KognuecTBEHHOE OLEHMBAaHHUE 18 | 2 4 12
pelIeHu
6 |CpenctBa 00pabOTKM CTATUCTUYECKUX | 18 2 16
JAHHBIX
7 | TeopeTndeckre OCHOBBI 12 2 10
MOJICJIMPOBAHUS
8 | Monenu uaentudukanum o0ObeKTOB 20| 2 4 14
3auér 4 4
HToro 3a roa 00yuenust 721 6 10 4 52
Bcero 144 | 12 12 4 116




4.3 Conep:xaHue QUCHUNINHBI

Tema 1. CymHoCTb, CTPYKTYPA M 32/1241 AaHAJIUTHYECKOH 1eSiTeJIbHOCTH

CylHOCTh aHAJUTUYECKOM JEeATEeNIbHOCTU:  AHAJUTUKA KakK CpEICTBO
HAy4YHO-UCCIIEI0BATEIbCKON JesATeabHOCTH. [IOHATHIHBINA amnmapaT aHaJIUTHKU.
AHanmuTUKa Kak CpEACTBO NpuoOpeTeHus HUHPOpMALMH [  HAYYHOIO
UCCIIEIOBaHUs. 3a/1aul aHAIUTUYECKOMN AESTETbHOCTH.

OO61ias xapakTepucTrKa 3aJlay aHajln3a U CUHTe3a: XapaKTepucTUKa 3ajay
ananu3a. OIllEHKa ONEpPaTUBHOCTH CHUCTEM. XapaKTepHUCTUKA 3aJady CHUHTE3a.
CrpykTypHbIii cunTes. [lapameTpuueckuii CMHTE3 CUCTEM YIPABIICHHUS.

Ilpakmuueckue 3anamusn

AHanmM3 CHUCTEM OPraHU3aIlMOHHOTO YIpaBleHUs (IeTEPMUHUPOBAHHASL
oneparus): AHanu3 (00CYXKJIeHHE) 3aa4l C MO3UIIMN MCCISAOBAHUS OIEpaIinii.
Brinenenre OCHOBHBIX 3TamnoB pemieHust 3aaaun. OnpenesieHue MHOXKECTBA
JOTMYCTUMBIX PEIIEHUH U COOTBETCTBYIOIMUX UM UCX00B. OnpeneneHne GyHKINA
MOJIE3HOCTH Ha MHOXXECTBE HUCX0.10B. OluieHrBaHuE 3()PEKTUBHOCTU pEUICHUN U
BBEIOOP M3 HUX ONTUMAJILHOTO MIPH IETEPMUHAPOBAHHOM OTEepaIuy.

Cunre3 cucteMbl ympaBieHus [ocygapCTBEHHOW MPOTUBOMOKAPHOM
ciyx0b1: OOCyKJIeHne TTOCTAHOBKY 3ajlauu. Brienenne 3TanoB penieHus 3a1auu.
[Toctpoenue nepesa nener. opmanuzanus 3anaun. Pemenue 3amaun. [lomydyenue
pe3ynbTaTOB U UX aHaIU3. DOPMYIUPOBKA BHIBOJOB IO PE3ybTaTaM PEIICHUS.

Camocmoamenvnaa paooma

[IpuHIUIIBI AHATUTUYECKUX UCCIIEI0BAHUM.

Pexomenodyeman numepamypa:

OCHOBHas Jyireparypa: [1, 2, 3];

JONOJIHUTENIbHAA JuTepaTypa: [1, 2, 5].

Tema 2. CucTeMHBIH aHAJIU3 KAK METOH0JIOTHS pelleHUus npoodaem
CucTteMHbI aHanM3 B CTPYKTYpE COBPEMEHHBIX CHCTEMHBIX TpeOOBaHUIl:
Knaccudukanus npobnem. [IpuHiuuns! pemenus npodieM. MeTonbl CHCTEMHOTO

aHanu3a. CuCTeMHbIN OIX0/1 K MPOLECCY MPUHATUS PELICHUH.



OCHOBHBIC TIOJIOKEHHSI TEOPUHM CIOXKHBIX cucteM: OCHOBHBIE CBOWCTBA
CJIOKHBIX CHCTEM. JTalbl CHCTEMHBIX HccieqoBaHni. CHCTEMHBIH aHaNN3 Kak
dopma cUCTEMHOTO MOAX0/a.

Metononoruss pemieHusi ciaabOCTPYKTYpU30BaHHBIX mpoOsieM. Oobmas
XapaKTepUCTHKA METOJIOB PELICHUs CIA0OCTPYKTYPH30BaHHBIX MpobsieM. Buidoop
METO/a peleHHs cI1a00CTPYKTypHU30BaHHBIX TPOOIEM.

Ilpakmuueckue 3anamusn

Onucanue npoOIEMBI C UCHOJIB30BAHUEM METOAOJOTMU CHUCTEMHOTO
ananuza: OOcyxJIeHue MNOCTaHOBKM 3ajauu. OOmui aHanu3 MoJeIHpyeMon
cucteMbl. Onpenenenue npodiemel. OnpeneneHne My Tei, HapaBIeHUH U 3TaloB
pelieHust MpoOIEMBI.

Camocmoamenvnaa paooma

Meronosnorus peleHusi HECTPYKTYpU30BaHHBIX MTPOOJIEM.
Pexomendyeman numepamypa:

OCHOBHas nuteparypa: [1, 2, 3];

JIOTNIOTHUTENIbHAA uTepaTypa: [1, 2,4, 5, 6].

Tema 3. OCHOBBI TeOpUM NMPUHATHUSA PelIeHU

BripaOoTka u mpuHSTHE pElIeHUN B CIOXHBIX cucTeMax: Hayunas ocHoBa
BbIpa0OTKM penieHnd. OOmas XapakTEepUCTUKAa TEOPUU MPUHATHUS PELICHUM.
[TonsiTiiHBIN anmapaT TEOPUH NPUHATHS PEHICHUN. DTarbl BRIPAOOTKU pEIICHUN
Ha onepauuio. Knaccel 3a1a4 NpuHATHS pELLICHUM.

OOmiass xapakTepucTHKa METOAOB OTBICKAHUS PEIIEHUH Ha MOJAEIAX:
[Tokazarenu kauecTBa METOA0B onTuMu3aluu. Kinaccudukamus u xapakTepucTuka
METOJIOB CKAJSIPHOM onTuMM3auuu. Knaccuukanus U XapakTepucTUKa METOA0B
BEKTOPHOM onTuMu3anuu. BeiOop MeTo1a onTMHU3aluy.

Camocmoamenvnaa paooma

Pelenue 3a1ay BEKTOPHOUM ONTUMU3ALIMH.
Pexomendyeman numepamypa:
OCHOBHas nuteparypa: [1, 2, 3];

JOTIOJIHUTENbHAS TuTepatypa: [1, 2, 4, 5, 6].



Tema 4. KauecTBeHHOE OLICHUBAaHME pPeLIeHU

Mopnenu ¥ METOAbl CUCTEMHOTO aHalIW3a W TEOPUH MPHUHATHS PEIICHUN:
ITonxonpl K KiaaccUPUKAMU MOJENEH W METOJNO0B. MeToabl KauyeCTBEHHOI'O
IOpEICTaBICHUS CHCTeM (METOAbl «MO3TOBOM aTakm», cieHapues, Jlenbdu,
IOCTPOEHHUS JEpeBa LieJel, SKCIEPTHBIX OLIEHOK, MOP(OIOrHYECKUH, peIIatoINX
MaTpHuil).

Ilpakmuueckue 3anamusn

OneHuBaHUE CIIOKHBIX CHCTEM METOJIaMU PAaHKUPOBAHUA U «MO3TOBOIO
mrypma: OOcyxkaeHue MOCTaHOBKM 3adaud. Pemenune 3amaun. OOcyxaeHue
pe3yabTaTOB PEIICHU 33a/1a4u U (HOPMYIHPOBAHHIE BHIBOIOB.

OneHuBaHUE CIIOKHBIX CHUCTEM OKCIEpTHbIMU MeTojgamu: OOcyxJeHue
NOCTaHOBKU 3afaud. Pemenue 3amaun. OOcCyXIeHUE peE3yJIbTaTOB pPEIICHUs
3a/1a4u U (pOpMyYIHPOBAHUE BHIBOJIOB.

OneHUBaHUE CIIOKHBIX CHUCTEM METOJOM IIOCTPOCHMs JiepeBa LieJeu:
OOcyxeHne MOCTaHOBKHM 3agaud. Pemenue 3amaun. OOCyXaeHUE pE3yNbTaToOB
pelieHns 3a1a4u U (HOpPMYIMPOBAHUE BBIBOJOB.

OneHuBaHNe  CIOXHBIX ~ CHCTEM  MOPQOJOTHYECKUMH  METOJaMHU:
OOcyx/ieHue NMOCTaHOBKM 3ajgaud. Pemenue 3amaun. OOCyXIeHUE pe3ylbTaToOB
pelIeHns 3a1a4u U (HOpPMYIHMPOBAHUE BHIBOJOB.

Camocmoamenvnaa paooma

OrneHMBaHUE CIOKHBIX CUCTEM METOJIOM CLIEHapueB U MeTo10M Jlenbdu.

Pexomenodyeman numepamypa:

OCHOBHas Jureparypa: [1, 2, 3];

JONIOJTHUTEIIbHAA IuTepaTypa: [3, 4, 5, 6].

Tema 5. KosinuecTBeHHOE OlleHUBAHME PelICHU I
O6mue cBenenus:t 1o 3bdexTuBHoCcTH perieHui: [loHsTUIHBIN amnmapar
teopun dpdexTuBHOCTH. DYHKIUS TTOJIE3HOCTH KaK OCHOBA JIJISi KOJIMYECTBEHHOM

onieHKU 3 dexTuBHOCTU pemieHu. Onpenenenue QyHKIUU nosue3HocTu. OreHka



7 (HEKTUBHOCTH PENICHUA Ha OCHOBE (DYHKITUHU MOJIE3HOCTH. METOIbI OIICHUBAHUS
3¢ (HEKTUBHOCTH PEIICHU B ONEPAIUAX PA3TUIHOTO THIIA.

Ilpakmuueckue 3anamusn

OneHrBaHWE CIIOKHBIX CHUCTEM B  YCIOBHUSX ONPENCICHHOCTH (B
JIETEPMUHUPOBAHHBIX omepanusax): AHanu3 (oOCykAeHue) 3aJayd ¢ TO3UIIMH
UCCIICIOBaHMsI OMepanuii. BpIeneHne OCHOBHBIX JTallOB pEIICHUS 33 avu.
OnpeneneHne MHOXKECTBA JOMYCTUMBIX PEIMICHUA € COOTBETCTBYIONIUX UM
ucxonoB. Omnpenenenne (GyHKIMK TOJE3HOCTH HAa MHOXKECTBE MCX0A0B. OrieHKa
2 ()EKTUBHOCTH  pEIMIEHWHd W  BBIOOP W3 HHUX  ONTHUMAIBHOTO  TpHU
JeTePMUHUPOBAHHOM ONEpalnu.

OrneHNBaHUE CIOXKHBIX CHCTEM B YCIOBUSX pHUCKAa (B BEPOSTHOCTHBIX
oneparuax): OOCyxkaeHHe MOCTaHOBKH 3afaud. OOCyxaeHHe MOpsIKa OLEHKU
3¢ (HEKTUBHOCTH PEIICHUH B BEPOSITHOCTHBIX ONepanusx. Pacder BeposATHOCTEMH
HACTYIUICHHsI  JIOMYCTHMBIX HCXOJOB BEPOATHOCTHOM omepanuu. OleHka
3¢ (HEKTUBHOCTH PEIICHU U BEIOOP M3 HUX ONMTUMAILHOTO.

OrneHNBaHUE CIOXKHBIX CHCTEM METOJOM CHCTEMHBIX MATpHIl (B YCIOBHSX
HEOIPEAICNECHHOCTH, B HEOMpeAeNeHHbIX omnepanusix): OO0CyxkaeHne MOCTaHOBKU
3amaun. OOcyxXIeHue Topsiaka ONIEeHKH A(PQPEKTUBHOCTH  PEIICHUH B
HeomnpeaeneHHbIx onepamusx. dopmupoBanne MaTpuibl 3PPEKTUBHOCTH I
HeomnpeaeneHHol onepauud. Bwibop kputTepueB ansi oueHKH 3()PEeKTUBHOCTH
pelIeHnuii B yCIoBHsIX HeompeneaeHHOCTH. OneHka 3(()EeKTUBHOCTH PEIIeHUH 10
pa3sTUYHBIM KPUTEPHUSIM U BBIOOP ONTHMAIBHOTO PEIICHUS TPHU TOJyYCHHUH
JOTIOJTHUTENHHBIX TAHHBIX 00 00CTaHOBKE.

OnenuBanne >PQPEKTUBHOCTH CIOKHBIX CHCTEM HEMOCPEICTBEHHO 10
NoKa3aTessiM HMcXoja onepanuu: BeineneHue 3TanoB oOLEHKH 3()QeKTHBHOCTH
pelIeHni HEMOCPEACTBEHHO MO IMOKa3aTelsiM ucxoja omeparuu. OnpenencHue
BUJ1a GYHKIIMH TI0JIE3HOCTH U kpuTepus r3ddexruBHOCTH. BBIOOP criocoba cBepTKU
nokasarenied ucxoma omeparuu. OreHka 3(QGEeKTUBHOCTH PEIICHUH U BBIOOD

OIITUMAJIBHOI'O M3 HHUX IIPpU MYJIbTHUIINIMKATUBHOM B3BCIIMBAHWHU MOKa3aTelIcH.



Onenka 3((EeKTUBHOCTH peHIeHUd ¢ BHIOOP ONTUMAIBHOIO W3 HUX TIpHU
aJTMTUBHOM B3BEIIMBAHUH MOKa3aTemeil.

OnenuBanne J(PQPEKTUBHOCTH CIIOKHBIX CHCTEM IO COBOKYITHOCTH
nokazareneir s¢pdexruBHocTH: OOCYXKIeHHE TOpsAAKa OLEHKH 3()PeKTUBHOCTH
pelIeHnid TO COBOKYMHOCTH TMoKazareneil sddextuBHOCTH. OnpenencHue
MHOKECTBa JOMYCTUMBIX pemieHuid. [lomydenune mnokaszatenelr 3)PeKTUBHOCTH.
Omnpenenenve Buga (GYHKIUU TOJE3HOCTH, IOCTPOCHHOM Ha MOKa3aTeNsxX
s dextuBHOCTH. Pacuer 3HaueHuwii GyHKIUMK MoJe3HOCTH. BpIOOp cmocoba
CBepTKH mokazaresneil. OueHka 3(p¢GeKTUBHOCTH PELIEHUI U BEIOOP ONTUMAIBHOTO
pelieHusl.

Camocmoamenvnasn paboma

MeToapl KOMMYECTBEHHOTO MPEJCTABICHUS CUCTEM (QHAIUTUYECKUE U
CTaTHCTUYECKUE METOIbI, METOIbI JUCKPETHON MaTeMAaTHKH).

Pexomenoyeman numepamypa:

OCHOBHas nurteparypa: [1, 2, 3, 4];

NONOJIHUTENIbHAA IuTepaTypa: [1, 2, 3,4, 5, 6].

Tema 6. CpeacrBa 00padOTKM CTATHCTHYECKHX JTAHHBIX

MeTonpl CTATUCTUYECKOTO HAOIIOACHUS M OIICHUBAHMSA CTAaTHUCTHYCCKHX
JAHHBIX: METONbI CTaTUCTUYECKOTO HaOMoneHNs (BEIOOPOUHBIN METO, OTPOC U
1p.). MeToapl OLIEHMBAHMS CTaTUCTUYECKUX JIAaHHBIX. MeTOIbl OlICHHUBAHUS
apaMeTpoB paclpeeIeHusl.

Ilpakmuueckue 3anamusn

OneHka 3aBUCMMOCTH MEXKIY TIOKazaTeJsIMA W aHAJIM3UPYEMbIMU
npuszHakamu:  OOCyXkaeHue NOCTaHOBKH 3anaun. [locTpoeHne BBIOOPOYHOTO
YpaBHEHHUSI PErpeccCMM W OIlEHWBaHUE ero mnapamerpoB. Pacuér BBIOOpOYHOIO
kodpdunmrenTa  koppeasuuM.  AHamM3  TOJYYEHHBIX  pe3yJbTaTOB U
(dbopMyIMpOBaHKE BHIBOIOB.

Camocmoamenvnasn padoma

Pa3paboTka miaaHa cTaTUCTHUECKOTO HAOIIOIEHUSI.



OpnodakTtopHbli ¥ JIBYX(AKTOPHBIA  JUCHEPCHOHHBIN  aHAIU3.
MonenupoBaHue ciydalHbIX BEJIHUUH U COOBITUI

Pexomendyeman numepamypa:

OCHOBHas Jireparypa: [1, 2, 3, 4];

JIONOTHUTEIbHAA uTepaTypa: [1, 2, 3, 4].

Tema 7. Teopernyeckue 0CHOBbI MOJAEJIUPOBAHUSA

[TonsiTust Teopun MonenupoBaHusi. [IpyHUKMOBI U BUABI MAaTEMATUYECKOTO
MOJEIUPOBaHUSA.  JTambl  MaTeMaTH4YecKoro  MojenupoBaHus.  CBoiicTBa
MAaTEMATHYECKUX MOJAEJIEN U MPUHIHUIIBI KX OLUEHKHU. THUITOBBIE KJIACCHI MOJICIIEH.

Ilpakmuueckue 3anamus

Pa3paboTka u uccieqoBaHre KOHIENTYaIbHONH U MAaTeMaTUYeCKOW MOJENU
00beKTa. AHAJIM3 TOCTAHOBKHW 3adaud. OmpejaesieHHue TpeOOBaHUN K HCXOJHOMU
uHpopmarmu o0 oObekTe MoaenupoBanus. dopMupoBaHHE MMapaMeTpPOB U
nepeMeHHbIX Mojend. (OO0O0CHOBaHHE KpPUTEPUEB OLEHKH 3(PPEeKTUBHOCTH
cucteMsbl. [locTpoeHue noruueckor cxemsl Mojaenu. [lonydeHne MaTeMaTu4ecKux
COOTHOIICHW. BBIOOpD WHCTPYMEHTAIBHBIX CPEICTB IS  MOJCIMPOBAHUA.
[IpoBeaeHUE AKCIIEPUMEHTOB C MOJENIBIO0. AHAIU3 PE3yJIbTATOB MOJCIUPOBAHMUS.
NuTepnperanus pe3yJbTaTOB MOICIMPOBAHUS.

Camocmoamenvnaa paooma

Ha3nauenne wu o00yacTM TIpUMEHEHUS MOJEJIeH W MOJEIUPOBAHUS.
CylmHOCTh  OPUHIMIIOB ~ MAaTE€MaTUYECKOTO  MOJIEJIUPOBAHUS. CniocoOsbl
obecrieueHrs aaeKBATHOCTH MoJieieil. THUmoBble KIIAacChl JETEPMUHUPOBAHHBIX
AHAIUTUYECKUX MoJiesiel. HenpepbiBHbBIE W AUCKPETHBIC IETEPMUHUPOBAHHBIC
mozaenu. Ommcanue AUHAMUYECKUX cucteM. [Ipumenenne auddepeHImarTbHbIX
YpPaBHEHUM IS MOJCIMPOBAHMS JACTEPMUHUPOBAHHBIX cucTteM. Cpeacrsa
MpeACTaBICHUs] MOJIEIeii B 4aCTOTHOM M BpeMeHHOH oOnactu. Bo3MoxHOCTH U
obacT  TpPUMEHEHUS  JCTCPMHUHUPOBAHHBIX  AHAIATUYECKUX  MOJCIICH.
CTOXaCTUYECKOE aHATUTUYECKOE MOJAEITUPOBAHUE JUCKPETHBIX CUCTEM.

Pexomendyeman numepamypa:



OCHOBHas Juteparypa: [1, 2, 3, 4];

JOMOJHUTENbHAS IuTepatypa: [4, 5, 6].

Tema 8. Moaenn naeHTUHPUKANMH 00BEKTOB

3agaun ¥ MoAeN UACHTUUKAIMKE 00BEKTOB. Moienu mapaMeTpruueckon u
HermapameTpuueckoil uneHTudukanun oobekToB. OCHOBBI TEOPUH TNIAHUPOBAHUS
IKCMEPUMEHTOB. MaTemMaTnyeckue OCHOBBI IIJIAHUPOBAHUS  SKCIIEPUMEHTA.
[loctaHOBKa 3amayM ONTHMHU3ALMOHHOTO 3KcrepuMeHTa. [lonHbli (pakTopHBI
3KCIepUMEHT. J[poOHBIi (PaKTOPHBIN IKCIEPUMEHT.

Ilpakmuueckue 3anamus

Pa3zpaGoTka M ucciegoBaHUEe MOJAETH MapaMETPUUECKOW WACHTU(DUKAIMS
oOpekTa. PaspaboTka u  HccregoBaHHME ~ MOJENM  HEMapamMeTpU4eCcKOon
uaeHTuukanys oobekra. [loaHbIi (haKkTOPHBIN IKCIEPUMEHT U MaTeMaTH4ecKas
Mojenb. [loctpoerne MaTpuilbl (PaKTOPHOTO IKCIEPUMEHTA U BBIYMCICHUE OLIEHKU
rpagueHTa.

Camocmoamenvnasn padoma

Hasnauenne u Bunel Moxeneil maeHtuduxamuu. OleHKa MapameTpoB U
IpoOBEpKa aJeKBATHOCTH MOJAEIH HIeHTU(UKauU. MeToasl HACHTU(PHUKAIH
CTaTUYECKUX XapPaKTEPUCTHK OOBEKTOB YIpaBiieHUS. PaHaoMu3anus ONBITOB B
IUIaHe dKcnepuMenTa. Kpyroe BOCXOXKIEHHE MO MOBEPXHOCTH OTKJIMKA. Pemienus
3aJa4i ONTUMH3AIIHH.

Pexomenoyeman numepamypa:

OCHOBHas Jureparypa: [1, 3, 4];

JIONOJHUTENIbHAA IuTepatypa: [1, 2, 3, 4].

5. MeToauuyecKkue peKOMEHIALUNH 0 OPraHU3ANUU U3YYCHUS
JUCIHMILIMHBI
[Ipy peanuszauuu NOporpaMmbl  JUCHUIUIAH  MOJYJIS  MCIOJB3YIOTCS
CIAEIYIOIINE BHUIbl 3AHSATUM: JIEKUMS, CEMHUHAPCKOE 3aHATHE M MPAKTUYECKOE

3aHATHC.



Jlekuusi: cocTaBisieT OCHOBY TE€OPETUYECKOTO0 OOY4YEeHHsI M JOJDKHA JaBaTh
CHUCTEeMAaTU3UPOBAHHBIE OCHOBHI HAYYHBIX 3HAHUHM IO TUCIUIUIMHE, PACKPHIBATH
COCTOSIHME€ W TEPCIEKTUBbI Pa3BUTHS COOTBETCTBYIOIIEH OOJACTH HAYKH U
TE€XHUKH, KOHLIEHTPUPOBATh BHUMaHHE OOyYaromIMXCs Ha HauOoyiee CIOXKHBIX U
y3JIOBBIX BOIIPOCAX, CTUMYJIMPOBATh UX aKTUBHYIO MO3HABATEIbHYIO ACSITEIbHOCTD
U CIIOCOOCTBOBATH (DOPMUPOBAHUIO TBOPUECKOT'O MBIIIUICHHUS.

BenymuM MeTromoM B JEKUMH BBICTYMAET YCTHOE H3JI0XKEHHE YYEeOHOTO
MaTepHuaia, COIMPOBOXKIAIOIIEECS IEMOHCTpALMEH CIIaliJoB C HCIOJIb30BAaHUEM
KOMIIBIOTEPHOU TEXHHUKHU.

IIpakTHYeckoe 3aHATHE: MIPOBOAUTCS B LIETSAX: BHIPAOOTKH MPAKTHUECKUX
yMEHUN W NpUOOPETEHUs HABBIKOB, 3aKpEIJICHUS MPOWMJIEHHOr0 Marepuana Io
COOTBETCTBYIOIIEH TeMe AUCLHMIUIUHBL. [JTaBHBIM HMX COJEpKAHUEM SIBISIETCS
MpakTHYecKasi padoTa KakJ10ro ciymaTens (00yJaromerocs)

Cemunapckoe 3ansaThe: CeMUHApCKOE 3aHATUS MPOBOJATCA MO Hambolee
CIIOXKHBIM OIpocaM (Temam, paszzeiaM) y4eOHOHl mporpamMmbl U HUMEIOT ILEJbIO
yrayOJeHHOE UW3Y4YeHUE JUCUUIUIMHBL, TPUBUTHE OOY4YaIOIIMMCS HABBIKOB
CaMOCTOSITENIbHOTO TOMCKAa M aHanu3a y4ueOHoil uHpopmanmu, GopMHUpOBaHHE U
pa3BUTHE Yy HHUX HAYyYHOTO MBIIUICHUS, YMEHHUS aKTHUBHO Yy4acTBOBaTh B
TBOPYECKOM JUCKYCCHUHM, JIeNlaTh TMPABWIbHBIE BBIBOJbI, apPryMEHTHPOBAHO
U3Jarath ¥ OTCTauBaTh CBOE MHEHHUE.

CamocTosiTeJibHasi padoTa o0yyaromuMxcsl HampaBjieHa Ha yriIyOJeHUE U
3aKpeIJICHHE 3HAHWM, MOJYYCHHBIX Ha JICKUUSAX W APYTUX 3aHATUAX, BHIPAOOTKY
HABBIKOB CaMOCTOSITEIbHOTO aKTUBHOTO NMPHUOOPETEHUSI HOBBIX, JTOMOJHUTEIbHBIX
3HaHWM, MOJATOTOBKY K MPEJICTOSIIIMM NPAKTUYECKUM 3aHATUSIM, CEMUHAPCKUM

3aHATHSM H 3a4€TY C OLICHKOU.

6. OueHOYHbIE MATEPHUAJIBI 110 AUCIHUILINHE
OLleHOYHBIE  CPEACTBA  PErJAMEHTUPYIOT  OpraHu3alMi0  MPOUETYpPbI
KOHTPOJISI JIOCTUTHYTOTO YpOBHS (OPMUpPOBaHMS KOMIIETCHIIUH B IpoIecce

WU3Y4YCHHsS] IUCLMUIUIMHBI. TEeKymHi KOHTPOJb IPOBOAUTCA B COOTBETCTBHM C



CoJlep’KaHMEeM JAHMCLUUIUIMHBI N0 BHUJAM 3aHATUH B (opMme orpoca, JOKIAJ0B.
[TpomexyTouHas arrecTanusi MPOBOAUTCS B (opME OTBETa Ha TEOPETHUECKHE

BOIIPOCHI.
6.1. IlpumepHBbIe OLIEHOYHBbIE MATEPHUAJIbI:

6.1.1. Tekyimero KOHTpOJIsi
TumnoBbie BOonpochI 1Jisl ONpoca:

1. CyntHOCTh MOP(})OTOTHIECKUX METOIOB OTICHUBAHUS CJIOKHBIX CHCTEM.

2. Otnuune romomMopdHON 0T n30MOp(HHON MOIENH.

3. CyLIHOCTh CHUCTEMHOTO MOAXOJa K CO3/IaHUI0 MAaTeMaTUYECKUX MOJEIEH
MPOCTHIX 0OBEKTOB-OPUTHHAJIOB.

6.1.2 Ilpome:xkyTOUHOM aTTEeCTALMH

IIpuMepHbBIH epeYyeHb BONPOCOB, BBIHOCMMbIX HA 3a4eT

1. Buabl aHAaNTUTUYECKOU IEATEIRHOCTH U PELIAEMBIE B €€ XOA€E 3a1a4u

2. Ilpu3Haku aHATUTUKU U €€ CYIIIHOCTh

3. TocynmapcTBeHHas U HETOCYAapCTBEHHAS aHATUTUYECKAs AESATEIbHOCTD

4. Amnanu3 aHaATUTUYECKOU JEATEIbHOCTU

5. CymHocCTb npodeccruoHanbHON aHAJIUTUYECKOU NEATEIbHOCTH
cotpyanuka MUC

6. XapaxkTepucTHKa 33/1a4 aHAJIA3a

7. CyIHOCTb OLIEHKH ONEPATUBHOCTH CUCTEM

8. XapakTepucTHKa 3aJa4 CUHTE3a

9. CTpyKTypHBIA U MTAPAMETPUUECKUN CHHTES

10. ITonsTHIHBIN amnmapat 00IIeH TEOPUH CUCTEM

11. Knaccuduxamus npodiem

12. IlpuHUmMIB! pemenus npodieM

13. MeToabl CUCTEMHOTO aHaIHM3a

14. CuctemMHbIN MOAXO K IPOLECCY NPUHATHUS PEIICHUN

15. OcHOBHBIE CBOMCTBA CJIOKHBIX CUCTEM

16. DTanbl CUCTEMHBIX UCCIEIOBAHUIM

17. CuctemHblii aHamu3 Kak (opmMa CUCTEMHOTO MOX0/1a

18. O6mias xapakTepUCTHKAa METOJOB PEIICHHs €Iab0 CTPYKTYpHU30BAHHBIX
npo0JieM

19. Bo1i6op MeToa penieHus ciado CTpyKTypHU30BaHHBIX MPOOIEM

20. HayuHast ocHOBa BBIpaOOTKH pelieHui



21. Obmas xapakTepuCcTUKa TeOpUU NPUHATUA perieHui. [lonaTuitHbIi
anmnapar T€OpUH MPUHATUS PEIICHU

22. DTarnbl BEIpaOOTKH pPEIISHU Ha ONepaliuio

23. Kiaccel 3a/1a4 NPUHATHS PEIICHUM

24. I[logxonap! K k1accupuUKaIMU MOJIETIe 1 METOI0B

25. Meroabl KOJIMYECTBEHHOTO MPEJCTABIECHUS CUCTEM (aHATUTHYECKUE U
CTATUCTUYECKHE METO/Ibl, METOJIbI TUCKPETHON MAaTEMATHUKH )

26. MeTonpl Ka4eCTBEHHOTO MPEACTABICHUSI CUCTEM (METOJbl «MO3TOBOM
aTakny», ciieHapueB, Jlenbdu, MOCTpoeHMs nepeBa Ieei, IKCIEPTHHIX OIECHOK,
MOP(OJTOTUUECKHMA, PEIIAOIITIX MATPHIL)

27. IlokazaTenu KauecTBa METOJIOB ONTUMHU3aLUN

28. Kimaccudukanus u xapakTepuCTHKa METOJ0B CKAISIPHON ONTHMHU3AINH

29. Knaccudukanus u XxapakTepUCTUKAa METOI0B BEKTOPHOM ONTUMU3ALINN

30. Beibop MeTo1a ONTUMHUBAIIUN

31. IlonsTuiineii anmnapat Teopuu 3hPEeKTUBHOCTH

32. OyHKIMA TIOJE3HOCTH KaK OCHOBAa Ui KOJMYECTBEHHOM OILICHKHU
s dexTrBHOCTH pereHuit. OnpeneneHne QyHKIIUN MOJE3HOCTH

33. OuenuBanue >pGHEeKTUBHOCTH PEUICHUN Ha OCHOBE (DYHKIIMH MOJIE3HOCTU

34. DkcnepTHBIE CIOCOOBI ompeneneHuss (QyHkiuu mone3Hoctu. OreHka
7 PEeKTUBHOCTH pEIICHUH Ha OCHOBE (DYHKIIUU MOJIE3HOCTH

35. Onenka 3 peKTUBHOCTH PEIICHUIN B AETEPMUHUPOBAHHBIX OMEPALIHSIX

36. Onenka 3 PpeKTUBHOCTH PEIICHUI B BEPOSATHOCTHBIX OMEPAIUIX

37. Onenka 3 heKTHBHOCTH PEIICHUI B HEOTPEIEIEHHBIX OTEPaIIHIX

38. Onenka >(h(PEKTUBHOCTH pPEIICHUI HEMOCPEICTBEHHO IO TMOKa3aTessM
MCXO0J1a Oleparun

39. Onteka 3P GEeKTUBHOCTH PENMICHW 10 COBOKYIMHOCTH TIOKa3aTesen
3 PeKTUBHOCTH

40. IToctpoeHrie BBIOOPOYHOTO YPABHEHUSI PErPECCUM U OLEHUBAHHUE €ro
napameTpoB

41. OcHOBHBIE MOHSTUS TEOPUU MOJICIUPOBAHUS.

42. CoaeprxkaHue 3TanoB MOJICIMPOBAHUS.

43. Buabl MaTeMaTU4eCKOro MOJEIMPOBAHUS.

44. Knaccudukarus MaTeMaTHYECKUX MOJICIICH.

45. CpoiicTBa MaTeMaTUYECKUX MO/ieiel (OCHOBHBIE, IKCILTyaTallHOHHbIE)

46. ITpyHUUIIBI TOCTPOCHUSI MATEMATUYECKUX MOJIETIEH.

47. llonatue  uwaeHTHGUKANUK  OOBEKTA W  HA3HAYCHUE  MOJENEH
UACHTU(UKAIIH.

48. 3amaun uneHTUUKaIuu 00BEKTOB.

49. CymHOCTh METOJIOB HETIAPaMETPUUECKON UACHTU(DUKAITIH.

50. CymiHoCTh METOJIOB TApAMETPUUECKON UACHTU(DUKAIIIH.

51. UnenTtuduxanus JUHEHHBIX U HEIMHEHHBIX 00BEKTOB.

52. Unentudukanus CTpyKTYpPHBIX YPaBHEHUH.

53. CriocoObl OIIEHKH aJIeKBAaTHOCTU MOENIeH UICHTU(DUKAIUY.



6.2. lllkaJjia OeHNBAHMS Pe3yJIbTATOB POMEKYTOYHOM aTTeCTALIUM U
KPUTEPHUH BbICTABJICHUS OLIEHOK

Cucrema OLCHMBAHHA BKIIOYACT CICAYIOIIHUEC OLOCHKH: «3a4YTCHO», «HEC

3a4YTCHO».
OneHouHble ITokaszarenu Kputepun oniennBanus Onenka
CpescTBa OIICHUBAHUs
YCTHBIN MPAaBWIBHOCTD | - JIaH ITPAaBUJIbHBIN, MIOJIHBIA OTBET Ha 3a4TEHO
ompoc (0TBeT) Y TIOJTHOTA MOCTaBJICHHBIM BOIMPOC, ITTOKa3aHa

OTBE€Ta COBOKYIIHOCTb OCO3HAHHBIX 3HaHI/II>'I
0  JHUCHUIUIMHE,  J0Ka3aTeIbHO
PaCKpPLITHI OCHOBHBIC ITOJIOKCHU L
BOITPOCOB; MOTYT OBITh JOMYIIEHBI
HEOOYCTHI, HCIIPABJICHHBIC
CaMOCTOSATENILHO B MPOIIECCE OTBETA,
- JaH HpaBHHBHBIﬁ, HEOOCTATOYHO
IIOJHBIA OTBET Ha IIOCTAaBJICHHBLIN
BOIIPOC, IIOKa3aHO YMCHHMC BBIICIUTDL
CYIIECTBEHHBIC M HECYIICCTBEHHBIC
NpU3HAKHU, IMPHUYINHHO-CICACTBCHHBLIC
CBS3U; MOTYT OBITH  JOMYIIECHBI
HEOO0YCTHI, HCIIPAaBJICHHBIC C
MTOMOIIIBIO TIPETIOIaBATEIIs;

- JJaH HEJIOCTaTOYHO MPABUJIbHBIN U
ITOJTHBIN OTBET; JIOTHKA u
IIOCJICI0OBATCIIBHOCTD HN3JI0KCHUA
MMEIOT  HapyIlIeHHs; B  OTBETE
OTCYTCTByIOT BBIBO/JIbI.

OTBET MPEJICTaBIISIET co0oif HE 3a4TEHO
pa3po3HEHHbIE 3HAHUS c
CYUIECTBEHHBIMU  OHIMOKaMH O
BOIIPOCY; MPUCYTCTBYIOT
(GbparMeHTapHOCTb,  HEJIOTMYHOCTb
U3IIOKEHUS,  JIONOJTHUTEIbHBIE U
YTOYHSIIOLINE BOMPOCHI HE MPHUBOJISAT
K KOPPEKITNH OTBETa HAa BOMPOC.

7. PecypcHoe o0ecnievyeHue Q1 CIATITHHBI

7.1. JluineH3HOHHOEe W CBOOOJAHO PpacHpoOCTpPaHsieMOoe NPOrpaMMHOE
obecrneyeHue
[lepeyeHr JMIIEH3MOHHOTO W CBOOOJHO PACIPOCTPAHSEMOTO MPOTPAMMHOIO
oOecrieueHus, B TOM YHCJIE OTEUECTBEHHOT'O IMPOU3BOICTBA!
Microsoft Windows 7 Professional — IIO-BEg-834;
Microsoft Office Standard 2010 — I10-413-406;




7-Zip — I10-F33-948;

Adobe Acrobat Reader — I10O-F63-948;

Google Chrome — [10-F2C-926;

MoiiOduc O6pazoBanue — [10-41B-124;

MathCad 14 - IIporpamMHBIi OpPOAYKT AJis BBITOJTHEHUS WH)XEHEPHBIX U
MareMatndeckux pacuetoB [10-6E1-625;

MatLab 2009 — BBICOKOYpOBHEBBII SI3bIK TEXHHYECKHMX paCUETOB,
WHTEpPaKTUBHAS cpela pa3pabOTKU aJIrOPUTMOB M COBPEMEHHBIM WHCTPYMEHT
aHaim3a maHHbex 110-162-655;

SPSS Statistics 17 — mnporpamMmMmHOe oOecmedeHHne s CTATUCTUYCCKOM

00padoTku nanHeix [10-F2B-743.

7.2. IllpodeccuonanbHbIe 0a3bl JAHHBIX U MHPOPMALTMOHHBbIE
CIIpaBOYHbIE CHCTEMbI

Nudopmanmonnass  cnpaBoyHas  cuctema —  CepBep  OpraHoB
rocynapctBeHHou Brnactu Poccuiickoit denepanun http://poccus.pd/ (cBoOOIHBIIM
J0CTym); mpodeccHoHanbHble 0a3bl JaHHBIX — [lopTam OTKPBITHIX JaHHBIX
Poccutiickoit ®eneparuu https://data.gov.ru/ (cBoOGomHEIN nocTym); (QemepaabHbIi
noptan «Poccuiickoe oOpazoBanue» http://www.edu.ru (cBoOOIHBIN OCTYII);
cuctemMa O(QUIIMATBHOTO OIYOJIMKOBAHUS IMPABOBBIX AKTOB B 3JIEKTPOHHOM BHJIEC
http://publication.pravo.gov.ru/ (cBOOOIHBIN MOCTyM); (deaepalbHBIA MOpTaT
«COBEpIICHCTBOBAaHWE  TOCYJapCTBEHHOTO  yIpaBieHHs»  https://ar.gov.ru
(cBOOOIHBIN JOCTYM); 3JEKTpOHHAas OubirMoTeka yHuBepcutTera http://elib.igps.ru
(aBTOpW3OBaHHBINA JIOCTYM); JJIEKTpOHHO-OMOIMoTeunas cucrema «I3bC IPR

BOOKS» http://www.iprbookshop.ru (aBTopr30BaHHBIN TOCTYM).

7.3. JIuteparypa
OcHoBHas JquTEpaTypa:

1. Cucremublii aHanu3 U npuHsITHE peuieHuil: yueonuk / B.C. ApramoHoB
u gap. — CII6.: MUzg-so CII6 VYITIC MYC P®d, 2017. — 352 c.



http://192.168.0.15/?719&type=card&cid=ALSFR-ec192ead-380e-4b55-abec-
a0cc996f46dc

2. CoseroB, b.fl. MopaenupoBaHue cucteM y4eOHUK [JIs1 BY30B: [rpud
Mus. 06p.] / b. A. Cosetos, C. A. Skosnes; C.-Iletep6. roc. anekTporex. yH-T. -
4-¢ wm3n., mepepab. u gomn. — M. : IOpaiit, 2013. — 342 c¢. — Pexum
noctymna: http://elib.igps.ru/?16&type=card&cid=ALSFR-3b1e2b94-695c-4a8c-
81b3-7813798639b9&remote=false

3. Marematnueckoe wmojaenupoBanue cucreM u nporeccoB /  E.RO.
Byteipckuii, A.B. MarseeB. — CII6.: Cankrt-IlerepOyprckuii yausepcurter ['TIC
MUC Poccuwn, 2022. — 733 c. Pexxum JOCTyma:
http://elib.igps.ru/?3&type=card&cid=ALSFR-af3b3441-07fe-40ad-8218-
cb3af5b35666&remote=false

4. Meronbl MonenupoBaHus U npornozuposanus / A.B. MarseeB. — CII0.:
Cankrt-IlerepOyprckuii yausepcutetr I'TIC MUC Poccuu, 2022. — 231 c. Pexum
JOCTyma: http://elib.1gps.ru/?5&type=card&cid=ALSFR-6782836a-aa47-45¢c0-
a375-56944375dd26&remote=false

JlonoJiHUTeIbHAS JIUTEPaTypa

1. I'mypman B.E. Teopus BepoATHOCTEM M MaTeMaTH4yeCKas CTAaTHUCTHUKA:
yueb. moco0. misa By30oB. 7-¢ wu3n., crep. M.: Beicm. mk., 2009. 479 c.
http://192.168.0.15/?13&type=card&cid=ALSFR-4867821a-56bd-4ee8-857d-
94382e541967

2. I'mypman B.E. PykoBOACTBO K PELICHUIO 3a/1a4 10 TEOPUU BEPOSTHOCTEMN
U MATEMaTUYECKON CTaTHCTHUKE: y4ded. moco0. sl CTYACHTOB BY30B. 5-€ W31,
crep. M.: Berc. k., 2009. 400 c.

http://192.168.0.15/?4&type=searchResult&fqg=%D0%B3%D0%BC%D1%8
3%D1%80%D0%BC%D0%B0%D0%BD&fts=false&order=asc&fields=AL SFR-
62bbe42e-aab6-417f-a518-3d8d491613c8

3. Bentuens E.C., OsuapoB JI.LA. HcciepoBaHuwe omnepanuid: 3ajayu,
NPUHIUIBI, MeTtonojorusi: — M.: Beicmiag mkona, 2007. — 208 c. — Pexum
JOCTyma: http://elib.1gps.ru/?20&type=card&cid=ALSFR-9a0feeb-8eb2-482c-
a277-a9e3aadc34a0&remote=false

4. benos, II. TI. VYmnpaBnenue puckamy, CUCTEMHBIH aHAIN3 U
mozaenupoBanue B 3 4. Yacte 1 : yd4eOHUK W MpakTHKyMm s OakajaBpuaTta U
maructpatypsl / I1. I'. benoB. — M. : UsnarensctBo FOpaiit, 2015. — 457 ¢. —
(Cepus : bakanaBp u maructp. Akagemuueckuii Kypc). — ISBN 978-5-534-02606-1.
Pexxum poctymna: http://elib.igps.ru/? 18 &type=card&cid=ALSFR-c5bfed0e-3309-
411¢-930d-f1fd740dbb01 (Bepcust 2015 1.)

5. Cucremublii aHanu3 B ynpasieHuu: yue0. mocod. / B.C. Audunatos, A.A.
EmenbsinoB, A.A. Kykyikun. M.: @unancel u cratuctuka, 2007. 368 c.

6. Teopusi cucteM U CUCTEMHBIN aHaNIW3 B ynpaBieHuU: cripaBouyHuk / B.H.
BonkoBa, A.A. EmenpsnoB: @PwuHaHcel u ctatuctuka, 2012. 846 c¢ .
http://192.168.0.15/?35&type=searchResult&fq=%D0%A1%D0%B8%D1%81%D
1%82%D0%B5%D0%BC%D0%BD%D1%8B%D0%B9+%D0%B0%D0%BD%
D0%B0%D0%BB%D0%B8%D0%B7+%D0%B2+%D1%83%D0%BF%D1%80




%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B8 & fts=false
&order=asc&fields=ALSFR-62bbe42¢e-aab6-417f-a518-3d8d491613¢8

7.4. MaTepuaJibHO-TeXHUYECKOe oDecneyeHmne

Jnis mpoBefeHUs U 00eCredYeHHs] 3aHSITUA HCHOJB3YIOTCS CHElHaTbHBIC
MOMEILEHUS, MPEACTABISAIONINE CO00M yueOHbIE ayIUTOPUH, a TAK)KE MOMEIICHUS
JUTSL CAMOCTOSITEILHON PaOOTHI.

Texuuyeckue cpeacTBa 00y4YeHHUS:

e  MynbTUMEIUMHBIN TPOEKTOP,

e [IpOEKIMOHHBIN YKpaH,

e [lepcoHaIbHBIA KOMIIBIOTED.

ABTOpBI:

npodeccop Kadenpsl CHCTEMHOTO aHAM3a U AaHTUKPU3UCHOTO YIIPABIICHUS,
KaHJIUJAT TEXHUYECKUX HayK, mpodeccop AnTioxoB B.U.

3aBeAyOmMui Kaheapor MPUKIATHOW MaTeMAaTUKU U HH(GOPMAITMOHHBIX
TEXHOJIOTUH, KaHAUAAT TEXHUYECKUX HayK, ToLeHT MarseeB A.B.



