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1. He.]'II/I H 33294 JUCHUIIJINHbI «CHCTEeMHBIH aHAJIN3 U MOACJIUPOBAHMUE B

HAY4YHbIX HCCJICA0BAHUAX)

He.]'lb N3YyYCHUA TUCHUIIIIUHBI:

— (dopmupoBaHne y OOYYArOMIMXCS 3HAHUW IO CHCTEMHOW METOOJIOTHH

IMPOBCACHUS UCCICAOBAHNA, OCHOBAM CUCTCMHOI'O MBIIIJICHUS

— (hopMHupoOBaHUE y OOYYaIOIIUXCSA 3HAHUMA MO MATEeMaTHYECKUM MOJEIISIM,

AJITropuTMaM U

HUCCIEeAOBAHUM;

MCTOJIaM  pCIICHUA  3agad IIPpHU  HPOBCACHHMU  HAYYHBIX

— npuoOpeTeHre 3HAaHUW M TMPAKTUYECKHMX HABBIKOB 3((HEKTHUBHOTO

INPUMCHCHUA TCOPHHU MATCMATHYCCKOIO MOACIIMPOBAHUA TIpU HCCIICIOBAHUN

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

Ilepeyenb komMneTeH M, GOpMUPYEMBIX B IPoOLeCCe U3YyUYEHHU TUCUUILIUHBI

Komnerenuuu Conep:xanue

YK-1 CHOCOOHOCTh K KPUTHUYECKOMY aHAJIN3y M OIIEHKE COBPEMEHHBIX HAy4YHBIX
JIOCTHKEHUH, T€HEPUPOBAHUIO HOBBIX 191 (7% npu peleHnn
UCCIEIOBATENIbCKUX W MPAaKTHMUYECKUX 3anad, B TOM 4HCIE B
MEXIMCHUTUTMHAPHBIX 001aCTIX

OIIK-7 CIIOCOOHOCTH (POPMYITUPOBATH HAYYHBIC 3a/1a4UH, IPUMEHSTH JIJIS KX

peleHus METOA0IOTUH TEOPETUUECKUX U DKCIIEPUMEHTAIIBHBIX HAYYHBIX
UCCIIEIOBAHNM, BHEAPATH I10JyYEHHBIE PE3YJIbTAThI B IIPAKTUYECKYIO
JeATEIbHOCTh

3anaann H3yYCHUA TUCHUILIMHBI ABJIACTCH:

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

CJIOKHBIX CUCTEM,

— q)OpMI/IpOBaHI/IC HAaBBIKOB BJIAJACHHA TEXHOJOTHUEeH MMPOBCACHUA CUCTCMHO-

AHAJIMTHYCCKUX I/ICCJ'IC,Z[OBaHI/Iﬁ 00BEKTOB TEXHUKH, CJIOXHBIX OPraHu3aliMOHHO-

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

— M3YyYEHHUE OCHOB TEOPUU MPHUHATUSA PEUICHUH U UX NPUMEHEHUS MpHU

IMPOBCACHUN HAYUYHBIX HCCHGI[OBaHPlﬁ;




—  W3yYeHHWE  METOJOB  CHUCTEMHOTO  aHalu3a JUIA  pelIeHus
c1abOCTPYKTYPUPOBAHHBIX W HECTPYKTYPHPOBAHHBIX 3a7a4 TPH TIPOBEICHUU
HAYYHBIX MCCIICJIOBAHMUIA;

— ¢dopMHUpOBaHWE 3HAHWA AJITOPUTMOB W METOJIOB PEIICHUS 3a1ad IMpu
NIPOBEJICHUH HAYYHBIX UCCIIEIOBAHU;

— (opmupoBaHuE 3HAHMIA CYNTHOCTH MaTEMaTHYECKOTO MOJICITHPOBAHMUS,
TEXHOJIOTMM TIPOBEICHUSI BBIYHCIUTEIBHBIX OJKCIEPUMEHTOB Ha  MOJENIX
Pa3IUYHBIX BUJIOB,;

— ¢opMupoBaHUE YMEHHI pa3pabaThiBaTh METOJBI U AJITOPUTMBI PEIICHUS
3a/lad  ONTUMM3AIMW, YNPABICHUS, MPUHATUS pEIICHnA ©u  00pabOTKH
uHpopmaruu;

— (GOopMHpPOBaHHE HABBIKOB IOCTPOCHHUSI MATEMAaTHYECKOW MOJENH Ha

OCHOBC O6pa6OTKI/I OKCIICPUMCHTAJIBHBIX JaHHBIX

2. [lepeveHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS 10 IMCHHUILINHE,

COOTHECCHHBIX ¢ HHIUKATOPAMH NO0CTHKCHUHA KOMIIETEeHITU I

Ne |  Hupexc Copepxanue B pesynbrare nuydeHus JUCLHUIIINHBI aIbIOHKTEI

1/ | KOMIETEHI KOMIIETEHINH JOJIKHBIL:

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

1. [VK-1 CIOCOOHOCTh K METO/IbI aHAJIN3UPOBATh HaBbIKaMU
KPUTUYECKOMY KPUTUYECKOTO | alIbTEPHATUBHBIE | KPUTUYECKOIO
QHAIN3Y U OIICHKE aHaJIM3a U BapUAHTHI aHaIM3a
COBPEMEHHBIX OLIEHKHU peLeHus METOA0JIOTUYECK
Hay4YHBIX COBPEMEHHBIX | UCCIIEIOBATENbCK |  MX IMpoOIIeM,
JOCTH)KEHUH, Hay4HbIX ux " BO3HHUKAIOIINX
TE€HEPUPOBAHUIO JOCTUKEHUM, & | NPaKTHUYECKUX IIPU peLIeHUN
HOBBIX UJAEH TpU| TaKKe METOJbI 3a7a4d u HCCIIEI0BATEIbCK
pelieHnn TeHEpUPOBAHHUS OLICHUBATh uxX u
UCCIICIOBATEIbCKUX | HOBBIX MJI€H NP | MOTEHUUAIbHbBIE | MPAKTUYECKUX
U MIPaKTUYECKHUX pelieHnn BBIMTPBIIIU/TIPOM | 337134, B TOM
3ajjay, B TOM 4HCJIE B | HCCIIEA0BATENbCK IPBILIN qucie B
MEXIUCLUIIITMHAPHBI UX " pean3alyy 3TUX | MEXAUCIMILINHA
X 00JacTsIX PaKTUYECKUX BapUaHTOB PHBIX 00JacTAX

3aJ1a4, B TOM
YluCIe B
MEXIUCLUIIIINHA
PHBIX 00J1acTsIX




2. |OIIK-7 CIOCOOHOCTh
dbopmynupoBaTh
HaydHBIC 337124l B
00J1acTH ynpaBlIeHUS
OpraHU3alMOHHBIMH
CHCTEMaMH,
IPUMEHSTh
pereHus
METOJI0JIOTHH
TEOPETUYECKUX u
9KCTIIEPUMEHTAIBHBIX
HaY4HBIX
HCCJICTOBaHUM,
BHE/IPSTH
HOJTyYCHHBIE
pe3yabTaThI B
HPaKTHYECKYIO
JeSITeTbHOCTD

UISL  UX

TEOPETHUYECKHE
OCHOBBI
IOCTaHOBKH
HAY4YHBIX 3a1da4 U
ux
dbopmanmzanumn

PUMEHSTh
METObI
OCTaHOBKH
HAay4YHBIX 3aJ1a4 "
ux
dbopmanmuzanumn

TEXHOJIOTHEH
BHEJIPEHUS
MTOJTYYCHHBIX
pe3ynbTaToB B
MPAKTHYECKYIO
ACATCIIBHOCTDH

3. MecTO AUCHUIIMHBI B CTPYKTYPe OCHOBHOM Npo@deccuoHabHOi

o0pa3oBaTeJIbHO MPOrPpaMMbI

JlucuuIuinHa  OTHOCHUTCS

K  YacTH,

dbopmupyemoit

Y4aCTHUKAMU

o0pa3oBaTeNbHbIX OTHOIICHWH OCHOBHOM MpodeccrnoHalbHON 00pa3oBaTeabHON

IporpamMMbl  aBIOHKTYPBHl 1O HAay4yHOUW creuuanbHocTH 2.3.4 VmhpapieHue B

OpraHu3alMOHHBIX CUCTCMAX.

4. CTpyKTYypAa U CoAepKaHUe TUCIHUILIHHBI

OO6m1ast TpyT0EMKOCTh TUCIUTIMHBI COCTaBIsAET 4 3a4eTHBIX enunnIl 144 gaca.

4.1. PacnipenesieHue TPy10€eMKOCTH TUCUMILIHHBI 10 BHJAaM padoT, Mo

cemecTtpam u gopmam 00ydeHUst

st ounoit popmbl 00yueHust

. Bcero 2
Bup yueOHoii padoTnbl
4acoB cemMecTp

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




Jlns 3a0uHoOH

OPMBbI 00y4eHHUA

Bun yaeOHO# paboThI Bcero wacos 2 Kypc 3 Kypc
OO6mmas TpyA0€MKOCTh pa3zelia 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
CamocrosiTesibHast padoTa (Bcero) 116 64 52

4.2. TemaTuueckni 1IJIaH, CTPYKTYPHUPOBAHHBIH 10 TeMaM (pa3aesiam) ¢
yKa3aHHeM OTBeJIeHHOI0 HA HMX KOJIUYeCcTBA aKa/leMUYeCKNX YacOB U BI/I0B
pador

JJIS1 04HO (popMBI 00yUEeHUs

KoanuecTBo 4acoB no
BHJAM 3aHSATHH

) R
= v g
Tema = > 2
Ne HaumenoBanue Tem o| E| & = = g 8
=| 5| E & o =
ILII. 0| Z = R = =
12| 53| S |E%
= g 2 é _
= =
o
1 2 3 4 5 6 7
1 kypc, 2 cemecTp
1 | CymHoCTb, CTPYKTYpa U 3a1a4u 14| 4 4 6
aHAJIMTHUYECKOU JIeATEeITbHOCTH
2 | CucteMHBIN aHaIU3 KaKk Metomojiorud | 18 | 6 2 10
peleHus npooaemM
3 |OcHoBbI TeOpuU NpuHATUSA pemiennid | 10 | 4 - 6
4 |KayecTBeHHOE OlLEHMBaHME pemieHui | 18 | 2 8 8
S |KognuecTBEHHOE OLIEHMBAaHHUE 22 | 2 12 8
pemeHumn
6 |CpencrtBa 00paboTKU cTaTuCTHYECKUX | 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 00yUeHHSA

KoanuecTBo 4acoB 1o
BHJAM 3aHSATHH

2 " 8
Tema = > 2
Ne HanmeHnoBanue Tem 7| 5| g8 = dE =
ILIL 5| 2| E& z = 3
2| 2| 23| ® |62
2 ° 2
= =
o
1 2 3 4 5 6 7
2 Kypc
I |CymHOCTh, CTPYKTYpa U 33/1a4U 14 2 12
aHAJIMTUYECKOU IeATEeITbHOCTH
2 |CucrteMHbIi aHanu3 Kak merogoJiorust | 20 | 2 18
penieHust npobyieM
3 |OcHOBBI T€OpUU NPUHATHUS pemieHnid | 18 | 2 16
4 |KayecTBeHHOE olEHMBaHME pemieHud | 20 | 2 18
HToro 3a roa o0yuenust 72 | 6 2 64
3 Kypc¢
S |KognuecTBEHHOE OLIEHHMBAaHHUE 18 | 2 4 12
pelIeHu
6 |CpenctBa 00paOOTKM CTATUCTUYECKUX | 18 2 16
JAHHBIX
7 | TeopeTndeckre OCHOBBI 12| 2 10
MOJICJIMPOBAHUS
8 | Monenu uaentudukanum oObeKTOB 20| 2 4 14
3auér 4 4
Hroro 3a roa 00yueHust 721 6 10 4 52
Bcero 144 | 12 12 4 116




4.3 Conep:xaHue QUCHUNINHBI

Tema 1. CymHoCTb, CTPYKTYPA M 32/1241 AHAJIUTHYECKOH 1eSITeJIbHOCTH

CymHOCTh aHAMUTHYECKOW MACSITENBHOCTH:  AHAIUTHKA KaK CPEACTBO
HAy4YHO-UCCIIEI0BATEIbCKON JesATeabHOCTH. [IOHATHIHBINA amnmapaT aHaJIUTHKU.
AHanmuTUKa Kak CpEACTBO NpuUoOpeTeHus HUHPOpMALMH [  HAYy4YHOIO
UCCIIEIOBaHUs. 3a/1aul aHAIUTUYECKOMN AESTETbHOCTH.

OO61as xapakTepucTrKa 3aJlay aHajlu3a U CUHTe3a: XapaKTepucTUKa 3ajad
aHanu3a. OIllEHKa ONEpPaTUBHOCTH CHUCTEM. XapaKTepHUCTUKAa 3aJady CHUHTE3a.
CrpykTypHbIii cunTe3. [lapameTpuueckuii CHHTE3 CUCTEM YIPABIICHHUS.

Ilpakmuueckue 3anamusn

AHanmM3 CHUCTEM OPraHU3aIlMOHHOTO YIpaBIeHUs (IeTEPMUHUPOBAHHASL
onepars): AHanu3 (00CYXKJIeHHEe) 3aa4l C MO3UIIMK MCCISAOBAHUS OIEpalinii.
Brinenenre OCHOBHBIX 3TamnoB pemieHus: 3aaaud. OnpenesieHue MHOXKECTBA
JOTYCTUMBIX PEIICHUH U COOTBETCTBYIOMUX UM UCX010B. OnpenencHue GyHKINA
MOJIE3HOCTH Ha MHOXXECTBE HUCX0.10B. OlieHrBaHUE 3(DPEKTUBHOCTU pEUICHUN U
BBIOOP M3 HUX ONTUMAJILHOTO MIPU IETEPMUHUPOBAHHOM OIEepaIuu.

Cunre3 cucteMbl ympaieHus [ocygapCTBEHHOW MPOTUBOMOKAPHOM
ciyx0b1: OOCyKJIeHne TTOCTAHOBKY 3a7iauu. Brijenenue 3TanoB penieHus 3a1auu.
[Toctpoenue nepesa nener. opmanuzanusa 3anaun. Pemenue 3amaun. [lomydyenue
pe3ynbTaToOB U UX aHaIU3. DOPMYIUPOBKA BHIBOJOB IO PE3ybTaTaM PEIICHUS.

Camocmoamenvnaa paooma

[IpuHIUTIBI AHATTUTUYECKUX UCCIIEI0BAHUM.

Pexomendyeman numepamypa:

OCHOBHas Jyireparypa: [1, 2, 3];

JONOJIHUTENIbHAA JIuTepaTypa: [1, 2, 5].

Tema 2. CuCTeMHBIH aHAJIU3 KAK METOHA0JIOTHS PelleHUus npoodjaem
CucteMHbI aHanM3 B CTPYKTYpE COBPEMEHHBIX CHCTEMHBIX TpeOOBaHUIl:
Knaccudukanus npobnem. [IpuHinuns! pemenus npodieM. MeTonbl CHCTEMHOTO

aHanu3a. CuCTeMHbIN OIX0/1 K MPOLECCY NMPUHATUS PEUICHUH.



OCHOBHBIC TIOJIOKEHHUSI TEOPUHM CIOXKHBIX cucteM: OCHOBHBIE CBOWCTBA
CJIOKHBIX CHCTEM. JTalbl CHCTEMHBIX HccieqoBaHni. CHUCTEMHBIH aHalN3 Kak
dopma CUCTEMHOTO MOAX0/a.

Metononoruss pemieHusi ciaa0OCTPYKTYpU30BaHHBIX mpoOsieM. Oobmas
XapaKTepUCTHKA METOJIOB PELIeHUs CIA0OCTPYKTYPH30BaHHBIX MpobsieM. Buibop
METO/a peleH sl cI1a00CTPYKTypHU30BaHHBIX TPOOIIEM.

Ilpakmuueckue 3anamus

Onucanue npoOIEMBI C UCHOJIB30BAHUEM METOAOJOTMU CHUCTEMHOTO
ananuza: OOcyXIeHue MOCTaHOBKM 3adauu. OOmuil aHanu3 MoJeIHpyeMon
cucreMbl. Onpenenenue npodieMel. OnpenencHne My Tei, HapaBIeHUH U 3TaloB
pelieHust MpoOIEMBI.

Camocmoamenvnaa paooma

Meronosnorus peleHusi HECTPYKTYpU30BaHHBIX MTPOOJIEM.
Pexomendyeman numepamypa:

OCHOBHas nuteparypa: [1, 2, 3];

JIONOJIHUTENIbHAA uTepatypa: [1, 2, 4, 5, 6].

Tema 3. OCHOBBI TeOpUM NMPUHATHUSA PelIeHU

BripaOoTka u mpuHSTHE pElIeHUN B CIOXKHBIX cucTeMax: Hayunas ocHoBa
BbIpa0OTKM penieHnd. OOmas XapakTEepUCTUKAa TEOPUU MPHUHATHS PELICHUM.
[TonsiTHiiHBIN anmapaT TEOPUH NPUHATHS PEIICHUN. DTarbl BRIPAOOTKU pEIICHUN
Ha onepauuio. Kinaccel 3a1a4 IpuHATHS pELLICHUM.

OOmiass xapakTepucTUKa METOAOB OTBICKAHUS PEIIEHUH Ha MOJAEIAX:
[Tokazarenu kauecTBa METOA0B onTuMH3aluu. Kinaccudukamus u xapakTepucTuka
METOJIOB CKAJSIPHOM onTuMM3auuu. Knaccuukanus U XapakTepucTUKa METOA0B
BEKTOPHOM onTuMu3anuu. Beibop MeTo1a onTUMHU3aInH.

Camocmoamenvnaa paooma

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

JONOJHUTENbHAS JuTepatypa: [1, 2, 4, 5, 6].



Tema 4. KauecTBeHHOE OLICHUBAaHME pPeLIeHUI

Mognenu ¥ METOAbl CUCTEMHOTO aHalIW3a W TEOPUH MPHUHATHS PEIICHUN:
[Tonxoapl K Kiaaccu(PUKAMU MOJENEH W METOJI0B. MeToabl KayeCTBEHHOI'O
OpECTaBICHUS CHCTeM (METOAbl «MO3TOBOM aTakm», cueHapuen, Jlenbdu,
IOCTPOEHUS JEpeBa LieJel, SKCIEPTHBIX OLIEHOK, MOP(OIOrHYECKUH, pEeIIatoIX
MaTpHuil).

Ilpakmuueckue 3anamusn

OneHuBaHUE CIIOKHBIX CHCTEM METOJIaMU PAaHKUPOBAHUA U «MO3TOBOIO
mrypma: OOcyxkaeHue MOCTaHOBKM 3adauu. Pemenune 3amgaun. OOcCyxaeHHe
pe3yJabTaTOB PEIICHU 331a4u U (HOPMYIHPOBAHHIE BHIBOIOB.

OneHuBaHUE CIOXKHBIX CHUCTEM OKCIEpTHbIMU MeTtojgamu: OOcyxJeHue
NOCTaHOBKU 3afaud. Pemenue 3amaun. OOcCyXIeHUE pE3yJNbTaTOB pPEIICHUs
3a/1a4u U (HOpMyYIHPOBAHUE BHIBOJIOB.

OneHuBaHUE CIOKHBIX CHUCTEM METOJOM IIOCTPOCHMs JiepeBa LieJen:
OOcyxieHne MOCTaHOBKM 3agaud. Pemenue 3amaun. OOCyXaeHUE pe3ylbTaToOB
pelieHus 3a1a4u U (pOpMYIHMPOBAHUE BBIBOJOB.

OneHnBaHNEe  CIOXHBIX ~ CHCTEM  MOP(OJOTHYECKUMH  METOJaMU:
OOcyxeHue NMOCTaHOBKM 3ajgaud. Pemenue 3amaun. OOCyXIeHUE pe3ylbTaToOB
pelieHns 3a1a4u U (OpMyIMPOBAHUE BBIBOJOB.

Camocmoamenvnaa paooma

OrneHMBaHUE CIOKHBIX CUCTEM METOJIOM CLIEHapueB U MeTo0M Jlenbdu.

Pexomenodyeman numepamypa:

OCHOBHas Jureparypa: [1, 2, 3];

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

Tema 5. KosinuecTBeHHOE OlleHUBAHME PelIeHU I
O6mue cBenenust 1o 3bdexTuBHOCTH pemieHuit: [loHITUIHBIN amnmapat
teopun dpPexTuBHOCTH. DYHKIUS TTOJIE3HOCTH KaK OCHOBA JIJISi KOJUYECTBEHHOM

orieHKU 3 dexTuBHOCTU pemieHu. Onpeaenenue QyHKIUU nosne3HocT. OreHka



3¢ (HEKTUBHOCTH PENICHUA HA OCHOBE (DYHKITUH MOJIE3HOCTH. METOIbI OIICHUBAHUS
3¢ (HEKTUBHOCTH PEIICHU B ONIEPAIUIX PA3TUIHOTO THIIA.

Ilpakmuueckue 3anamusn

OrneHrBaHWE CIIOKHBIX CHUCTEM B  YCIOBHUSX ONPENEICHHOCTH (B
JIETEPMUHUPOBAHHBIX omepanusax): AHanu3 (oOCykAeHue) 3aJayd ¢ TO3UIIMM
UCCIICJIOBaHMs Omepanuidi. BpIeneHne OCHOBHBIX JTallOB pEIICHUS 33 avu.
OnpeneneHne MHOXKECTBA JOMYCTUMBIX PEIMICHUH € COOTBETCTBYIONIUX UM
ucxonoB. Omnpenenenne (GyHKIMN TOJE3HOCTH HAa MHOXECTBE MCX0A0B. OreHKa
2G()EKTUBHOCTH  pEIMIEHWH W  BBIOOP W3 HHUX  ONTHUMAIBHOTO  TpH
JIEeTePMUHUPOBAHHON ONEpalnu.

OrneHNBaHUE CIOKHBIX CHCTEM B YCIOBHUSAX pHUCKa (B BEPOSTHOCTHBIX
oneparuax): OOCyxkaeHHe MOCTAaHOBKH 3afaud. OOCyxaeHHe MOpsIKa OLEHKU
3¢ (HEKTUBHOCTH PEIICHUH B BEPOSITHOCTHBIX ONepalusx. Pacder BeposATHOCTEH
HACTYIUICHHsI  JOMYCTHMBIX HCXOJOB BEPOATHOCTHOM omepanuu. OleHka
3¢ (HEKTUBHOCTH PEIIEHU U BEIOOP M3 HUX ONMTUMAILHOTO.

OrneHMBaHUE CIOXHBIX CHCTEM METOJOM CHCTEMHBIX MATpHIl (B YCIOBHSX
HEOIPEAICNEHHOCTH, B HEOMpeAeNeHHbIX omnepanusix): OO0CyxaeHne MOCTaHOBKU
3amaun. OOcyxkIeHue Topsiaka OHIEeHKH A(PQPEKTUBHOCTH  PEIICHUH B
HeomnpeaeneHHbIx onepamusx. dopmupoBanne MaTpuibl 3PPEKTUBHOCTH I
HeomnpeaeneHHol omnepauud. Bwibop kputTepueB ansi oueHKH 3()PeKTUBHOCTH
pelIeHnii B yCIoBHsIX HeompeneaeHHOCTH. OneHka 3(()EeKTUBHOCTH PEIICHUH 10
pa3sTUYHBIM KPUTEPHUSIM U BBIOOP ONTHMAIBHOTO PEIICHUS TPHU TOJyYCHHUH
JOTIOJTHUTEHHBIX TAHHBIX 00 00CTaHOBKE.

OnenuBanne 3PQPEKTUBHOCTH CIOKHBIX CHCTEM HEMOCPEICTBEHHO II0
MoKa3aTesiM HMCXoJa omepanuu: BeineneHue 3TanoB OLEHKH 3()QexkTHBHOCTH
pelIeHnl HEMOCPEACTBEHHO MO MOKazaTelsiM ucxoja omeparuu. OnpeneneHue
BUJ1a (GYHKIIMH TIOJIE3HOCTH U kpuTepus rdpexktruBHOCTH. BBIOOP criocoba cBepTKU
nokasarenied ucxoma oneparuu. OreHka 3(QGEeKTHBHOCTH PEUIEHUH U BBIOOD

OIITUMAJIBHOI'O M3 HHUX IIPpU MYJIbTHUIINIMKATUBHOM B3BCIIMBAHWHU MOKa3aTelIeH.



Onenka 3((EeKTUBHOCTH peHIeHUd | BHIOOP ONTUMAIBHOIO W3 HUX TpU
aJTMTUBHOM B3BEIIMBAHUH MOKa3aTeNeil.

OnenuBanne JPQPEKTUBHOCTH CIIOKHBIX CHCTEM TI0 COBOKYITHOCTH
nokazarenei s¢pdexruBHocTH: OOCYXIeHHE TOpsAAKa OLEHKH 3()eKTUBHOCTU
pelIeHnid TO COBOKYMHOCTH Tmokazareneil sddextuBHOCTH. OnpenencHue
MHO’KECTBa JOMYCTUMBIX pemieHuid. [lomydenne mokaszateneir 3)PeKTUBHOCTH.
Omnpenenenve Buga (GYHKIUU TOJE3HOCTH, IOCTPOCHHOM Ha MOKa3aTeNsxX
s dextruBHOCTH. Pacuer 3HaueHuwit (GyHKIUMK MoJe3HOCTH. BpIOOp cmocoba
CBepTKH nokazaresneil. OueHka 3(p¢eKTUBHOCTH PELIEHUI U BEIOOP ONTUMAIBHOTO
pelieHusl.

Camocmoamenvnasn paboma

MeToapl KOJMMYECTBEHHOTO MPEJCTABICHUSI CUCTEM (QHAIUTUYECKUE U
CTAaTHCTUYECKUE METOIbI, METOIbI JUCKPETHON MaTeMaTHKH).

Pexomenodyeman numepamypa:

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

NONOIHUTENIbHAA uTepaTypa: [1, 2, 3,4, 5, 6].

Tema 6. CpeacrBa 00padOTKM CTATHCTHYECKHX JTAHHBIX

MeTonpl CTAaTUCTUYECKOTO HAOIIOACHUS M OIICHHUBAHMUSA CTAaTHUCTHYCCKHX
JTAHHBIX: METONIbI CTaTUCTUYECKOTO HabOMoMeHns (BEIOOPOUHBIN METOJ, OTIPOC H
1p.). MeToapl OLIEHMBAHMS CTaTUCTUYECKUX JIAaHHBIX. MeTOIbl OlICHHBAHUS
apaMeTpoB pacpeeIeHusl.

Ilpakmuueckue 3anamusn

OneHKa 3aBUCMMOCTH MEXKIY TIOKazaTeJsIMA W aHAJIM3UPYEMbIMU
npuszHakamu:  OOCyXkaeHue TOCTaHOBKH 3anaun. [locTpoeHune BBIOOPOYHOTO
YpaBHEHHUSI PErpeccMd W OIleHWBaHWE ero mnapamerpoB. Pacuér BBIOOpOYHOIO
kodpdunmrenTa  koppeasuuM.  AHamM3 ~ TOJYYEHHBIX  pe3yJbTaTOB U
dbopMyIMpOBaHKE BHIBOIOB.

Camocmoamenvnasn padoma

Pa3paboTka miaaHa cTaTUCTHUECKOTO HAOIIOICHUSI.



OpnodaktopHbli ¥ JIBYX(AKTOPHBIA  JUCHEPCHOHHBIN  aHANU3.
MonenupoBaHue CiTydallHbIX BEIHUUH U COOBITUI

Pexomendyeman numepamypa:

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

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

Tema 7. Teopernyeckue 0CHOBbI MOJAEJIUPOBAHUSA

[TonsiTust Teopun MonenupoBaHusi. [IpyHUIMOBI U BUABI MAaTEMATUYECKOTO
MOJEIUPOBaHUSA.  JTalnbl  MaTeMaTH4YecKoro  MojenupoBaHus.  CBoiicTBa
MAaTEMATHYECKUX MOJAEJEN U MIPUHIHUIIBI KX OLUEHKHU. THUITOBBIE KJIACCHI MOJICIICH.

Ilpakmuueckue 3anamus

Pa3paboTka u uccienoBaHue KOHIENTYaIbHON U MAaTeMaTUYECKOW MOJENU
00beKTa. AHAJIM3 TOCTAHOBKHK 3adaun. OmpejaesieHHue TpeOOBaHUN K HCXOJHOU
uHpopmarmu 00 oObekTe MoaenupoBanus. dopMupoBaHHE MMapaMeTpPOB U
nepeMeHHbIX Mojenu. (OO0O0CHOBaHHE KpPUTEPHUEB OLEHKH 3(PPEeKTUBHOCTH
cucteMsbl. [locTpoeHue noruueckor cxembl Mojaenu. [lonydeHne MaTeMaTu4ecKux
COOTHOIICHWH. BBIOOp WHCTPYMEHTANBHBIX CPEICTB IS  MOJCIMPOBAHUA.
[IpoBeaeHUE AKCIEPUMEHTOB C MOJENIBbIO. AHAIU3 PE3yJIbTATOB MOJCIUPOBAHMUS.
NuTepnperanus pe3yJbTaTOB MOICIUPOBAHUS.

Camocmoamenvnaa paooma

Ha3nauenne wu o00JacTM TIPUMEHEHUS MOJEIeH W  MOJEIUPOBAHUS.
CylmHOCTh ~ OPUHIMIIOB ~ MAaTEMaTUYECKOTO  MOJIEJIUPOBAHMS. CniocoOsbl
obecrieueHrs aneKBATHOCTH MoJieieil. THUmoBble KIacChl JETEPMUHUPOBAHHBIX
AHAIUTUYECKUX MoJiesieil. HenpepbIBHbIE W AUCKPETHBIC IETEPMUHUPOBAHHBIC
mozaenu. Ommcanne AUHAMUYECKUX cucteM. [Ipumenenue auddepeHImaIbHbIX
YpPaBHEHUM IS MOJCIMPOBAHMS JACTEPMUHUPOBAHHBIX cucTteM. Cpeacrsa
MpeCTaBICHUs] MOJIEJel B 4aCTOTHOM M BpeMeHHOH oOiactu. Bo3MoxHOCTH U
obyacTh  TpPUMEHEHUs  JCTEPMHUHUPOBAHHBIX  AHAINTUYECKHX  MOJCIICH.
CTOXacTHYECKOE aHATUTUYECKOE MOAETUPOBAHUE JUCKPETHBIX CUCTEM.

Pexomendyeman numepamypa:



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

JOMOJHUTENbHAS IuTepatypa: [4, 5, 6].

Tema 8. Moaenn naeHTUPUKANNH 00BEKTOB

3agaun ¥ MOAeNH UACHTUUKAIME 00BEKTOB. Mojienu mapameTpruueckon u
HermapameTpuueckoil uneHTudukanun oobekToB. OCHOBBI TEOPUH TUNIAHUPOBAHUS
IKCMEPUMEHTOB. MaTemMaTuyeckue OCHOBBI IIJIAHUPOBAHUS  SKCIIEPHUMEHTA.
[locTaHOBKa 3amayM ONTHMHU3ALMOHHOTO 3KcrepuMeHTa. [lonHbli (akTopHBIi
3KCrepuUMeHT. J[poOHBbIi (PakTOPHBIN IKCIEPUMEHT.

Ilpakmuueckue 3anamus

Pa3zpaGoTka M ucciegoBaHUE MOJAETH MapaMETPUUECKOW WACHTU(DUKAIMS
oObekTa. PazpaboTka ®  HccregoBaHHME — MOJENM  HEMapaMeTpU4eCcKOn
uaeHTudukanys oobekra. [loaHbIi (haKkTOPHBINA AKCIEPUMEHT U MaTeMaTU4ecKas
Mmojenb. [loctpoerne MaTpullbl (PaKTOPHOTO IKCIIEPUMEHTA U BBIYMCICHHE OLIEHKU
rpagueHTa.

Camocmoamenvnasn padoma

Haznauenne u Bunel moneneil maentuduxammu. OleHKa MapameTpoB U
NpoOBEpKa aJeKBATHOCTH MOJAEIH HIeHTU(UKauU. MeToasl HACHTU(PHUKAIH
CTaTUYECKUX XapPaKTEPUCTHK OOBEKTOB YIpaBiieHUs. PaHaoMu3anus ONBITOB B
IUIaHe sKcrepuMenTa. Kpyroe BOCXOXKIEHHE MO MOBEPXHOCTH OTKJIMKA. Pemienus
3aJa4i ONTUMH3AIIHH.

Pexomenoyeman numepamypa:

OCHOBHas Jureparypa: [1, 3, 4];

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

5. MeToauyecKkue peKOMEHIALUMH 0 OPraHU3ANUU U3YYCHUS
JUCIHUILIMHBI
[Ipu peanuzaunu NOporpaMmbl  JUCHUIUIAH — MOJYJIS — MCIOJB3YIOTCS
CIAEIYIOIINE BHUIbl 3AHSATUM: JIEKUMS, CEMHUHAPCKOE 3aHATHE M MPAKTUYECKOE

3aHATHC.



Jlekuusi: cocTaBisieT OCHOBY TEOPETUYECKOTO0 OOY4YEeHHsI U JOJDKHA JaBaTh
CHUCTEeMAaTU3UPOBAHHBIE OCHOBHI HAYYHBIX 3HAHUM IO TUCIUIUIMHE, PACKPHIBATH
COCTOSIHME€ W TIEPCIEKTUBBI Pa3BUTUS COOTBETCTBYIOLIEH OOJACTH HAyKH U
TE€XHHUKH, KOHLIEHTPUPOBATh BHUMaHHE OOyYaromIMXcs Ha HauOoyiee CIOXKHBIX U
y3JIOBBIX BOIIPOCAX, CTUMYJIMPOBATh UX aKTUBHYIO MO3HABATEIbHYIO ACSITEIbHOCTD
U CII0OCOOCTBOBATH (DOPMUPOBAHHUIO TBOPUECKOT'O MBIIIUICHHUS.

BenymuM MeTromoM B JIEKIMH BBICTYMAET YCTHOE H3JI0XKEHHE Y4eOHOTO
MaTepuaia, COIMPOBOXKIAIOIIEECS IEMOHCTpALMEN CIIaliJoB C HCIOJIb30BAHUEM
KOMIIBIOTEPHOU TEXHHUKHU.

IIpakTHYeckoe 3aHATHE: MIPOBOIAUTCS B LIESAX: BHIPAOOTKH MPAKTHUECKUX
yMEHUN W NpUOOpPETEHUs HABBIKOB, 3aKpEIJICHUS MPOWMJIEHHOr0 Marepuana Io
COOTBETCTBYIOIIEH TeMe AUCHMIUIUHBL. [JTaBHBIM HMX COJEpKAHUEM SIBIISETCS
MpakTUYecKasi padboTa Kak10ro ciymaTens (00yJaroerocs)

Cemunapckoe 3ansaTue: CeMUHApCKOE 3aHATUS MPOBOJATCA MO Hambolee
CIIOKHBIM OIpocaM (Temam, paszzeiaM) y4eOHOHl MmporpamMmbl U HMEIOT ILIEJbIO
yrayOJeHHOE UW3Y4YeHUE JUCHUIUIMHBL, TPUBUTHE OOYYaIOIIMMCS HABBIKOB
CaMOCTOSITENIbHOTO TIOMCKAa W aHanu3a y4eOHoil uHpopmanmu, GopMHUpOBaHHE U
pa3BUTHE Yy HHUX HAYYHOTO MBIIUICHUS, YMEHUS aKTHUBHO Yy4acTBOBaTh B
TBOPYECKOM JUCKYCCHUHM, JIeNlaTh TMPABWIbHBIE BBIBOJbI, apPryMEHTHPOBAHO
U3Jarath U OTCTauBaTh CBO€ MHEHHUE.

CamocTrosiTesibHasi padoTa o0yyaromuxcsl HampaBjieHa Ha yriyOJeHue U
3aKpeIyICHHE 3HAHWM, MOJYYCHHBIX Ha JIEKUUSAX U APYTUX 3aHATUAX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEIbHOTO aKTUBHOTO MPHUOOPETEHUSI HOBBIX, TOMOJHUTEIbHBIX
3HaHWM, MOJATOTOBKY K MPEJICTOSIIIMM MPAKTUYECKUM 3aHATUSIM, CEMUHAPCKUM

3aHATHSAM H 3a4€TY C OLICHKOU.

6. OueHOYHbIE MATEPHUAJIBI 110 AUCIHUIIINHE
OLleHOYHBIE  CPEACTBA  PErJaMEHTUPYIOT  OpraHu3alMi0  MPOUETYPbI
KOHTPOJISI JOCTUTHYTOTO YpOBHS (OPMHUpPOBaHMS KOMIIETCHIIMH B IpoIecce

N3ydCHUSI JHUCHUILIMHBI. TeKYH_[I/Iﬁ KOHTPOJIb IPOBOJAUTCA B COOTBCTCTBUH C



CoJlep’KaHMEeM AHMCLUUIUIMHBI N0 BHUJAM 3aHATUH B (QopMme orpoca, JOKIAJ0B.
[IpomexyTouHas arrecTanusi MPOBOAUTCS B (opMe OTBETa Ha TEOPETHUECKHE

BOIIPOCHI.
6.1. IlpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:

6.1.1. Tekymero KOHTpOJIsi
TumnoBbie BOIpochI 1Jisl ONpoca:

1. CyntHOCTh MOP()OTOTHIECKUX METOIOB OTICHUBAHUS CIIOKHBIX CHCTEM.

2. Otnuune romomMopdHON 0T U30MOp(HHON MOIENH.

3. CyLHOCTh CHUCTEMHOIO MOAXOJa K CO3/IaHUI0 MAaTeMaTUYECKUX MOJEIEH
IPOCTHIX 0OBEKTOB-OPUTHHAJIOB.

6.1.2 Ilpome:xkyTOUHOM aTTECTALMH

IIpuMepHbIN MepeYyeHb BONMPOCOB, BBIHOCMMbIX HA 3a4eT

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

2. Ilpu3Haku aHATUTUKU U €€ CYIIIHOCTh

3. TocynmapcTBeHHas U HETOCYAapCTBEHHAS aHATUTUYECKAs AESATEIbHOCTD

4. Amnanu3 aHaAIUTUYECKOU JEATEIbHOCTH

5. CymHOoCTb npodeccruoHanbHON aHAJIUTUYECKOU NEATEIbHOCTH
cotpyanuka MUC

6. XapaxkTepucTHKa 33/1a4 aHAJIA3a

7. CyIHOCTb OLIEHKH ONEPATUBHOCTH CUCTEM

8. XapakTepucTHKa 3aJa4 CUHTE3a

9. CTpyKTypHBI U MTAPAMETPUYECKUN CHHTES

10. ITonsTHIiHBIN amnmapat 00IIei TEOPUH CUCTEM

11. Knaccuduxamus npodiem

12. IlpuHuuMmB! pemenus npodieM

13. MeTo/ibl CUCTEMHOTO aHaIN3a

14. CuctemMHbIN MOAXOA K IPOLECCY NPUHATHUS PEIICHUN

15. OcHOBHBIE CBOMCTBA CJIOKHBIX CUCTEM

16. DTanbl CUCTEMHBIX UCCIEIOBAHUIM

17. CuctemHbIii aHamu3 Kak (popmMa CUCTEMHOTO MOX0/1a

18. O6mias xapakTepUCTHKAa METOJOB PEIICHHs €Iab0 CTPYKTYpHU30BAaHHBIX
npo0JieM

19. Bo1i6op MeTosa penieHus cinado CTPyKTYpHU30BaHHBIX MPOOIeM

20. Hayunast ocHOBa BBIPaOOTKH pelieHui



21. Obmas xapakTepuCcTUKa T€OpUU MPUHATHA perieHui. [loHaTuitHbIi
anmnapar T€OpUH MPUHATUS PEIICHU

22. Drarnbl BEIpaOOTKHU pPEIICHU Ha OTepaliuio

23. Kiaccel 3a/1a4 NPpUHATUS PEIICHUM

24. Ilogxoxap! K k1accuuKalMy MOJIETIeH 1 METOI0B

25. Meroabl KOJUYECTBEHHOTO MPEJCTABIECHUS CUCTEM (AaHATUTHYECKUE U
CTaTUCTUYECKHE METO/Ibl, METOJIbI TUCKPETHOW MAaTEMATHUKH )

26. MeTonpl Ka4eCTBEHHOTO MPEACTABICHUSI CUCTEM (METOJbl «MO3TOBOM
aTakny», cieHapueB, Jlenbdu, mMOCTpoeHMs nepeBa Ieeil, IKCIEPTHBIX OIEHOK,
MOP(OJTOTUUECKHMA, PEIIAIOIITIX MATPHIL)

27. IlokazaTenu KauecTBa METOJIOB ONTUMHU3aLN

28. Kimaccudukanus 1 xapakTepuCcTHKa METOJ0B CKASIPHONW ONTHUMHU3AINH

29. Knaccudukanus u XxapakTepUCTUKAa METOI0B BEKTOPHOM ONTUMU3ALINN

30. Beibop MeTo1a ONTUMHU3AIIUN

31. [lonsTuiineii anmnapat Teopuu 3hPEeKTUBHOCTH

32. ®yHKIMA TIOJE3HOCTM KaK OCHOBAa Ui KOJMYECTBEHHOM OILICHKHU
s dexTrBHOCTH pereHuit. Onpenenenrne QYHKIIUU MOJE3HOCTH

33. OuenuBanue >QpGHEeKTUBHOCTH PEUICHUN HAa OCHOBE (DYHKIIMH MOJE3HOCTU

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

35. Onenka 3 peKTUBHOCTH PEIICHUIN B JETEPMUHUPOBAHHBIX OIMEPALIHSIX

36. Onenka 3 peKTUBHOCTH PEIICHUI B BEPOSATHOCTHBIX OTEPaIUIX

37. Ouenka 3 GeKTUBHOCTH PEIICHUI B HEOTPEAEIEHHBIX OTEPaITHIX

38. Onenka »(h(PEKTUBHOCTH pPEIICHUI HEMOCPEICTBEHHO IO TMOKa3aTessM
MCXO0J1a Olepaun

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

40. IToctpoenrie BBIOOPOYHOTO YPABHEHUSI PErPECCUM U OLEHUBAHHUE €ro
napameTpoB

41. OCHOBHBIE MIOHSTUSI TEOPUU MOJICIUPOBAHUS.

42. CoaeprxkaHue 3TanoB MOJICIMPOBAHUS.

43. Buabl MaTeMaTU4eCKOro MOJEIMPOBAHUS.

44. Knaccudukarus MaTeMaTHYECKUX MOJICIICH.

45. CpoiicTBa MaTeMaTUUYECKUX MO/ieiel (OCHOBHBIE, SKCILTyaTallHOHHbIE)

46. ITpyHUUIIBI TOCTPOCHUSI MATEMATUYECKUX MO/JIETIEH.

47. llonatue  waeHTHGUKANUK  OO0BEKTA W  HA3HAYCHUE  MOJENeH
UACHTU(UKAIIAH.

48. 3amaun uneHTuUKauu 00bEKTOB.

49. CymHOCTh METOJIOB HETIApaMEeTPUUECKON UACHTU(DUKAIIH.

50. CymHoCTh METOJIOB TApAMETPUUYECKON UACHTU(DUKAIIIH.

51. Unentuduxanus JUHEHHBIX U HEIMHEHHBIX 00BEKTOB.

52. Unentuduxanus CTpyKTYPHBIX YpPaBHEHUH.

53. CriocoObl OIIEHKH aJIeKBAaTHOCTU MOENIeH UICHTU(DUKAIUY.



6.2. IllkaJjia OeHNBAHMS Pe3yJIbTATOB POMEKYTOYHOM aTTeCTALIUM U
KPUTEPHUH BbICTABJICHUS OLIEHOK

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

3a4YTCHO».
OneHouHble ITokaszarenn Kputepun onennBanus Onenka
CpescTBa OIICHUBAHUs
YCTHBIN MPAaBWIBHOCTD | - JaH ITPABUJIbHBIM, MIOJIHBIA OTBET Ha 3a4TEHO
ompoc (0TBET) Y TIOJTHOTA MOCTaBJICHHBIM BOIMpPOC, ITOKa3aHa

OTBE€Ta COBOKYIIHOCTb OCO3HAHHBIX 3HaHI/II>'I
0  JHUCIUIUIMHE,  J0Ka3aTeIbHO
PACKPLIThI OCHOBHBIC ITOJIOKCHU L
BOITPOCOB; MOTYT OBITH JTOMYIIEHBI
HEOOYCTHI, HCIIPABJIICHHBIC
CaMOCTOSTEIILHO B ITPOIIECCE OTBETA,
- JaH HpaBHHBHBIﬁ, HEOOCTATOYHO
IIOJHBIA OTBET Ha IIOCTAaBJICHHBLIN
BOIIPOC, IIOKAa3aHO YMCHHC BBIICIUTDL
CYIIIECTBCHHBIC M HECYIICCTBEHHBIC
HNpU3HAKHU, IMPHUYNHHO-CICACTBCHHBLIC
CBS3U; MOTYT OBITH  JOMYIIECHBI
HEOOYCTHI, HCIIPABJICHHBIC C
MTOMOIIIBIO TIPETIOIaBATEIIS;

- JJaH HEJIOCTaTOYHO MPABUIIbHBIN U
ITOJTHBIN OTBET; JIOTHKA u
IIOCJICI0OBATCIIBHOCTD HN3JI0KCHUA
MMCIOT  HapyIIeHHUs; B  OTBETE
OTCYTCTByIOT BBIBO/JIBI.

OTBET MPEJICTaBIISIET co0oii HE 3a4TEHO
pa3pO3HEHHbIE 3HAHUS c
CYUIECTBEHHBIMU  OHIMOKaMH O
BOIIPOCY; MPUCYTCTBYIOT
(bparMeHTapHOCTb,  HEJIOTMYHOCTb
W3IIOKEHUS,  JIONOJHUTEIbHBIE U
YTOYHSIIOLINE BOMPOCHI HE MPHUBOJISAT
K KOPPEKINH OTBETa Ha BOMPOC.

7. PecypcHoe o0ecnieueHre U CHUATIIHHBI

7.1. JlulneH3HOHHOEe W CBOOOJHO PpacHpOCTpPaHsieMOe NPOrpaMMHOE
obecrneyeHue
[lepeyeHr JMIIEH3MOHHOTO W CBOOOJHO PACIPOCTPAHAEMOTO MPOTPAMMHOIO
oOecrieueHus, B TOM YHCJIe OTEUECTBEHHOT'O IMPOU3BOICTBA!
Microsoft Windows 7 Professional — IIO-BEg-834;
Microsoft Office Standard 2010 — I1O-413-406;




7-Zip — I10-F33-948;

Adobe Acrobat Reader — I10-F63-948;

Google Chrome — [10-F2C-926;

MoiiO¢puc O6pazoBanue — [10-41B-124;

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

MatLab 2009 — BBICOKOYPOBHEBBI SI3bIK TEXHHYECKHMX paCUETOB,
WHTEpPaKTUBHAs cpela pa3pabOTKU aJIrOPUTMOB M COBPEMEHHBIM WHCTPYMEHT
aHaimm3a maHHbex 110-162-655;

SPSS Statistics 17 — mnporpamMMmHOe oOecrmedeHne sl CTATUCTUYCCKOM

00padoTku nanHeix [10-F2B-743.

7.2. IlpodeccuoHanbHbIe 0a3bl JAHHBIX U MHPOPMALTMOHHbIE
CIIpaBOYHbIE CHCTEMbI

Nudopmanmonnass  cnpaBoyHas  cuctema —  CepBep  OpraHoB
rocynapctBeHHol Brnactu Poccuiickoit ®enepanun http://poccus.pd/ (cBoOOIHBIIM
J0CTym); mpodeccHoHanbHble 0a3bl JaHHBIX — [lopTam OTKPBITHIX JaHHBIX
Poccutiickoit ®eneparnuu https://data.gov.ru/ (cBoOGomHBIN nocTyM); (BemepaabHbIA
noptan «Poccuiickoe oOpasoBanue» http://www.edu.ru (cBoOOIHBIN OCTYTI);
cuctemMa O(QUIIMATBHOTO OIYOJIMKOBAHUS IMPABOBBIX AKTOB B 3JIEKTPOHHOM BHJIEC
http://publication.pravo.gov.ru/ (cBOOOIHBIN 1OCTyM); (deaepalbHBIA TOPTaT
«COBEpIIICHCTBOBAaHWE  TOCYAapCTBEHHOTO  yIpaBieHHs»  https://ar.gov.ru
(cBOOOMIHBIN JOCTYM); 3JIEKTpOHHAs OubiMoTeka yHuBepcutTera http://elib.igps.ru
(aBTOpW3OBaHHBINA JIOCTYM); JJIEKTpOHHO-OMOIMoteunas cucrema «ObC IPR

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

7.3. JIuteparypa
OcHoBHas quTEpaTypa:

1. Cucremusblii aHanu3 U npuHsITHE peuieHuil: yueonuk / B.C. ApramoHoB
u gap. — CII6.: MUzg-so CII6 VYITIC MYC Pd, 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 JJIs1 BY30B: [rpud
Mus. 06p.] / b. A. Cosetos, C. A. Skosiaes; C.-Iletep6. roc. anekrporex. yH-T. -
4-¢ wm3n., mepepab. u gom. — 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. Marsee. — CII06.: Cankrt-IlerepOyprckuii yausepcuter ['TIC
MUC Poccuwn, 2022. — 733 c. Pexum JOCTyma:
http://elib.igps.ru/?3&type=card&cid=ALSFR-af3b3441-07fe-40ad-8218-
cb3af5b35666&remote=false

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

I. I'mypman B.E. Teopus BepoATHOCTEM M MaTeMaTH4yeCKas CTAaTHUCTHUKA:
yueb. moco0. mis By30B. 7-¢ wu3n., crep. M.: Beicm. mk., 2009. 479 c.
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2. I'mypman B.E. PykoBOACTBO K PELICHUIO 3a/1a4 10 TEOPUU BEPOSTHOCTEMN
U MATEMaTUYECKON CTaTHCTHUKE: y4ded. mocod. s 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-
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3. Bentuens E.C., OsuapoB JILA. HccrnepoBaHuwe omnepanuid: 3ajayu,
MPUHIMUIBI, MeTtonojorusi: — M.: Beicmiag mkona, 2007. — 208 c. — Pexum
JOCTyma: http://elib.1gps.ru/?20&type=card&cid=ALSFR-9a0feeb-8eb2-482c-
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4. benos, II. TI. VYmnpaBienue puckamy, CUCTEMHBIH aHAIN3 U
mozaenupoBanue B 3 4. Yacte 1 : yd4eOHUK W MpakTHKyM i OakajaBpuaTta U
maructpatypsl / I1. I'. benoB. — M. : U3narensctBo FOpaiit, 2015. — 457 ¢c. —
(Cepus : bakanaBp u maructp. Akagemuueckuii Kypc). — ISBN 978-5-534-02606-1.
Pexxum poctyna: http://elib.igps.ru/? 18 &type=card&cid=ALSFR-c5bfed0e-3309-
411¢-930d-f1fd740dbb01 (Bepcust 2015 1.)

5. CucremHblii aHanu3 B ynpasieHuu: yue0. nocod. / B.C. Audunatos, A.A.
EmenbsinoB, A.A. Kykyikus. M.: @uHanchl u cratuctuka, 2007. 368 c.

6. Teopusi cucTeM U CUCTEMHBIN aHaNIW3 B yIpaBieHuU: cripaBouyHuk / B.H.
BonkoBa, A.A. EmenpsnoB: @PwuHancel © cTatuctuka, 2012. 846 ¢ .
http://192.168.0.15/?35&type=searchResult&fq=%D0%A1%D0%B8%D1%81%D
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%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¢&

7.4. MaTepuaJibHO-TeXHUYECKOe oDecneyeHmne

Jis mpoBefeHUs U 00eCredYeHUs] 3aHSITUNA HCHOJB3YIOTCS CHElHalbHbIC
MOMEILEHUS, MPEACTABISAIONINE CO00M yueOHbIE ayIUTOPUH, a TAK)KE MOMEIICHUS
JUISL CAMOCTOSITEIBHON PaOOTHI.

Texuuyeckue cpeacTBa 00y4YeHHUS:

e  MynbTUMEIUMHBIN TPOEKTOP,

e [IpOEKIMOHHBIN YKpaH,

e [lepcoHaIbHBINA KOMIIBIOTED.

ABTOpBI:

npodeccop kKadenpsl CHCTEMHOTO aHANIM3a U AaHTUKPU3UCHOTO YIIPABIICHUS,
KaHJIUJAT TEXHUYECKUX HayK, mpodeccop AnTioxoB B.U.

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



