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AHHOTALIUA

paboueil mporpaMMbl y4eOHOM TUCHMILIIMHBI
b1.B.6 «OcHOBBI MATEMATHYECKOTO MOJAEJIUPOBAHUSA CUCTEM BOJOCHAOKEHUS U
BO/I0OTBeIeHH s AJIsl MOATOTOBKU MarucTpoB no HanpasJjenuio 20.04.02 —
IIpupoa000ycTPOICTBO U BOONOJIH30BAHUE

HanpasjeHHOCTh: LluppoBuszanus nn:keHepHbIxX cucteMm B AITK

Lesan ocBoeHMsT TMCHMIIMHBI «OCHOBBI MAaTEMaTHYECKOTO MOJICTHPOBAHUS CUCTEM BOJO-
cHaO>XeHUsI U BOJOOTBEJCHUSN» ABIAETCA (hOpMUpOBaHHE Y O0yUYarOIUXCsl KOMIIETEHIUH, obecrie-
YUBAIOUIMX CIOCOOHOCTH MCCIENOBATh MPOLECChl (YHKIIMOHUPOBAHUSA CHUCTEM BOJIOCHAOKEHUS U
BOJIOOTBEJICHUSI U YMEHHE UCIIOJIb30BaTh METO/bI IPOBEACHUS MCCIEA0BAHUN I COBEPLIEHCTBO-
BaHUS TEXHOJOTHH C 1IeJIbI0 MOBBIIEHUS 3(PHEKTUBHOCTH padOThI MPUPOTHO-TEXHOTCHHBIX CUCTEM
U obecrieueHus BHITOTHEHUS TPEOOBaHUI SKOJIOTHYECKOI 0€30MacHOCTH.

MecTto nucuMIiMHbI B y4eOHoM miiaHe. [{uciumivia «OCHOBBI MaTEMaTHUYECKOTO MOJIe-
JMPOBAHUS CUCTEM BOJOCHAO0KEHHUS U BOJOOTBEACHHUS» BKJIIOUYEHA B BAPHATUBHYIO YaCTh JWCIH-
wimH GI'OC BO u peanusyercs B cootBeTcTBUH ¢ TpeboBanusimu ®I'OC BO u YyebHoro miana
no HanpasieHuto 20.04.02 — IIpupoaoo0yCTpORCTBO U BOJIOIOIB30BaHHE HampaBieHHOCTh «l{nd-
poBH3aIUs HHKEHEPHBIX cucteM B ATTK».

TpeboBanus k pe3yJbTaTaM OCBOEHMS JMCHMUILIMHBI: B pE3yJIbTaTe€ OCBOCHUS TUCILIH-
IUTHHBI GOopMUpPYIOTCS cienyromue komneteHnun: [1Koc-4.2; [TKoc-5.1; [TKoc-5.2

Kparkoe cogep:kanue JUCHUILVIMHBI. J{MCIUIIIIMHA BKIIOYAET Pa3/ieibl:

— «AHanu3 CIOXHBIX CHUCTEM», B KOTOPOM H3ydaroTcs TeMbl «OCHOBBI CHCTEMHOI'O
aHanuza», «MoJleTMpoBaHUE CIIOKHBIX CUCTEM B MMAKETaX MPUKIIATHBIX POTPAMM).
— «MopnenupoBaHue HaJEKHOCTH 3JIEMEHTOB CHCTEM BOJOCHA0KEHHUS M BOJIOOTBE]IE-
HUS», B KOTOPOM U3y4aroTcsi TeMbl «OCHOBBI TEOPHU HAJEKHOCTHY, «MoJenupoBa-
HUE TIoKa3aTeNel HaIeXKHOCTH Y.
O0uIas TPy10eMKOCTH THCHHILIMHBL: 3 3a4eTHbIX enuHuilbl (108 wacos).
IIpoMe:KyTOYHBII KOHTPOJIb: 3a4€T C OLICHKOM.

1. Ileans ocBOEHNSI AUCHUILIHHBI

emro ocBoeHust AUCIUTUIMHBI «OCHOBBI MaT€MaTHUYE€CKOTO MOJEITUPOBAHUS CUCTEM BOJIO-
cHaOXeHUsI U BOJOOTBEJICHUS» ABIAETCA (hOPMUPOBaAHHE Y OOyUaIOIUXCsl KOMIIETEHIUH, obecre-
YUBAIOIINX CIOCOOHOCTH HUCCIEAOBAThH MPOIECCHl (PYHKIIMOHUPOBAHUS CUCTEM BOJIOCHAOXKEHHS U
BOJIOOTBEJICHHUS U YMEHHUE MCIOJIb30BaTh METO/bI IIPOBEAECHUS UCCIEA0BAHUN U1 COBEPILIEHCTBO-
BaHUSI TEXHOJIOTUH C IIEJIbIO MOBBIMICHUS 3(PPEKTUBHOCTU pabOTHI MPUPOTHO-TEXHOTCHHBIX CUCTEM
U o0ecrieueHus BBIMOTHEHHS TPEOOBaHUN IKOJIOTUYECKOM 0€30IacCHOCTH.

JIist TOCTHKEHUSI TIOCTABJICHHOM LIENH TIPU M3YyYEHUU JUCHUTUIIMHBI HEOOXOIUMO PEIIUTh
CIEeAyIoLIME 3a0a4u:
— chopMHUpOBATH MPEACTaBICHUSI 00 OCHOBHBIX KOMITIOHEHTaX KOMIUIEKCHON MUCIMIUIMHBI «OCHO-
BBl MATEMaTUYECKOTO MOJICTMPOBAHUS CUCTEM BOJJOCHA0KEHHSI U BOJAOOTBEICHUS,
— PacKpBITh MOHATUWHBIN anmapaT (yH/IaMEHTAILHOTO U MPUKJIATHOTO aCTIEKTOB JUCITUTIIINHBL,
— copMUPOBATH HABBIKU Pa0OTHI B MPHUKJIAHBIX IpOrpaMMax OO0IIero Ha3HAYeHHUS,
— chopMHpOBaTh YMEHUS aHAIM3a TIPEIMETHONW 00JaCTH, pa3pabOTKU KOHIETITYAIbHOM M MaTeMa-
TUYECKON MOJENU SBJIICHUS WUJIU IIPOLIECCA;
— O3HAKOMHTH C ATAllaMH pealin3alnu MaTeMatndecko moenu Ha [1K.

2. MecTo TMCUMILIUHBI B YUeOHOM Ipoliecce

JucuuruimHa «OCHOBBI MaTeMaTUYeCKOr0 MOJAETHPOBAHUS CHCTEM BOJOCHAOXKEHUS U BO-
JIOOTBEJICHHS» BKIIIOUEHA B BapHaTUBHYIO YacTh bioka 1 «/lucuurmmnael (Moxynn)» yaeOHOTO 1ia-
Ha 1o HanpasieHuto noarorosku 20.04.02 — ITpupogooOycTpoicTBO U BoomoNb30BaHue. Jucu-
wmHa «OCHOBBI MaTeMaTHYECKOTO MOJICIHPOBAHUSI CHCTEM BOIOCHAOXKEHHS W BOIOOTBEICHHS
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peanmu3yeTcsi B cooTBeTcTBUU ¢ TpeboBanmsmu PI'OC, npodeccrnonansHoro cranmapra: 16.066
"NHXEeHEep-TIPOSKTUPOBITUK HACOCHBIX CTaHIUI CHCTEM BOJOCHAOKEHHS W BOJOOTBEICHUS",
YTBEPKICHHBIN MprUKazoM MHUHHUCTEpCTBA TPYya U COUUAIbHON 3amuThl Poccuiickoit denepanun
oT 21 nexabps 2015 r. N 10851 (3apeructpupoan MunucrepctBoM roctuniuu Poccuiickoit @ene-
paruu ot 25 saBaps 2016 r. N 40754), 16.067 "NnxeHep-TPOSKTUPOBIIUK COOPYKEHUN OUUCTKH
CTOYHBIX BOJ", YTBEPKACHHBIN NpHUKa30M MUHUCTEpCTBA TpyJa U COLMANbHON 3amuThl Poccuii-
ckori @enepanuu ot 21 nexadbps 2015 r. N 1084n (3apeructpupoBaH MHUHUCTEPCTBOM OCTHUIIMH
Poccuiickoit @enepanun ot 21 suBaps 2016 r. N 40693) u yueOHOro 1uiaHa mo HamnpaBiIECHUIO
20.04.02 — IIpuponooOycTpOMCTBO W BOMOIOJIB30BAaHNE HAMpaBIeHHOCTh «l{udpoBuzanus uHxkKe-
HepHbIX cucteM B AITK».

[TockonbKy M3ydeHHE AMCLUILIMHBI HAYMHAETCS B TPETHEM CEMECTPE, JOCTATOYHO 3HAHUE
TaKUX JUCIHIUIMH Kak «MareMaTuueckoe MOAEeITMPOBaHKE MPOLIECCOB B KOMIIOHEHTaxX MpuposI (1
cemectp)», «MHbopmanmonusie TexHomorum» oo «MHbopmarukay U3 Kypca OakamaBpua-
ta/cnenuanurera. JucuumimnHa «OCHOBBI MaTEMaTHYECKOTO MOJEIMPOBAHUS CUCTEM BOAOCHAO-
JKEHUSI U BOJOOTBEJICHUA» SIBJISIETCS. OCHOBOIIOIATAIOUIEH /Il M3YYEHHUs CIEAYIOLUX JUCLHUIUIMH:
«'uapoTexHUYEeCcKe COOPYKEHHsI CUCTEM BOJOCHAOKEHUSI U BOIOOTBeneHUs» (4 cemecTp), Kpome
TOTO, 3HAHUS, yMEHUS U HaBbIKa, IPUOOPETEHHBIC B IIPOLIECCE U3YUCHUS] JUCITUTUIMHBI, MOTYT OBIThH
WCIIOJIb30BaHbI MIPU HAMMMCAHUU BBITYCKHOM KBATH(PUKAIMOHHON pabOThl MarucTpa.

Pabouas mporpamma aucuuiuiiHbl «OCHOBBI MATEMaTHYECKOTO MOJEIHPOBAHUS CUCTEM
BOJIOCHA0XKEHUSI U BOJOOTBEACHUS» ISl MHBAIMIOB W JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSMU
310pOBbs  pa3palaThIBae€TCs HMHAMBUAYAJIbHO C  y4Y4€TOM ICUXO(QU3UYECKOTO  Ppa3BUTHUA,
WHAUBUAYAIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3[I0POBBS TAKUX 00YJAIOIIHUXCS.

OCOOCHHOCTBIO JIUCHMIUIMHBI  SBIISICTCS  BBIIOJIHEHWE BCEX pACUCTHBIX 3aJaHUil Ha
MEPCOHAIILHOM KOMITBIOTEPE C HUCIOJB30BaHUEM MPUKIATHOTO MPOrpaMMHOrO oOecredyeHusl u
CETEBBIX TEXHOJIOTHIA.

3. [lepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS MO TUCUMUILIUHE,
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHHUS 00pa30BaTeJIbHOM
NMPorpaMMblI

OOpa3oBaTeNbHBIE PE3YIbTATHl OCBOCHHS JAWCIHMILIAHBI OOYUYAIONUMCS, MPEIACTABICHBI B
Tabimue 1.

4. CTpyKTYypa " cojiepKaHue TUCHUUILTUHbI

4.1 PacnpeneJieHue TPyA0EMKOCTH AUCHMILIMHBI 10 BUAaM padoT

OO0uwmit 06beM TUCHMIUIMHBI cocTaBisieT 3 3adeTHbIX enuHulbl (108 yacoB), ux pacrmpene-
JIEHUE TI0 BUAaM paboT ceMecTpaM MPeACTaBICHO B Ta0IHUIE 2.

Tabmuma 2
PacnpenesieHue Tpy10€MKOCTH TUCHUILIMHBI 10 BHAaM padoT Mo ceMecTpam
TpynoémkocTh
Bun yueoHoii padoThl yac. Cemectp Ne3
Bcero/*

OO6mas Tpy10éMKOCTb JIUCIUTUINHBI TI0 Y4eOHOMY IIJIaHy 108/4 108 /4
1. KonrakTHas pa6ora: 50,35/ 4 50,35/4
AynuTopHas padora
8 MoMm uuce:
aexyuu (J1) 16 16
npaxmuyeckue 3ansimust (I13) 3474 34/4




TpynoémkocThb

Bun yueOHo# padoThI qac. Cemectp Ne3

Bcero/*

KOHMAKmMHas paboma Ha npomexcymourom konmpose (KPA) 0,35 0,35

2. CamocrosiTejibHas padora (CPC) 5765/0 5765/0

KOHMPOIbHAsL paboma 10 10

camocmosmenbHoe U3yueHue pazoenos, camono02omosKa 38,65

(npopabomka u nosmopemnue Mamepuanid y4eOHUKo8 u y4eOHvix 38,65

nocooull, N0020MoBKA K 1a060pamopHbIM 3aHAMUAM U M.0.)

Iloozomoska x 3auémy/ 3auémy ¢ oyenKol (KOHmpoib) 9 9

Bun npomMexyTouyHOro KOHTPOJIS:

3ayeT ¢ OLIEHKOU

* B TOM YHCIIE IMPAaKTUYCCKasA MMOATOTOBKA

4.2 Conep:xaHue QUCHUIINHBI

Tabmua 3
TemaTuyeckuil IJIaH y4eOHOM IUCHUIIIMHBI
HaumeHoBaHHe pa3aejioB M TeM THCHUTLINH ESBITQUTEN O, e
. Bcero | JI 3 IHKP pHast
(yxpyneeso) Bcero/* | Becero/* | padbora CP
Pasznea |. AHAIN3 CI0KHBIX CHCTEM
Tema 1. OCHOBEI CHCTEMHOTI'O aHAIN3a 14 2 4 8
Tema 2. MoaenupoBaHUE CIOKHBIX CUCTEM B TIa- 30 6 12/2 12
KeTax MPUKJIAJHBIX TPOrpaMM
Paznen II. MoagennpoBaHne HAJEKHOCTH 3Jie-
MEHTOB CHCTEM BOJOCHA0KE€HHSI M BOJ0OTBeE-
JEeHHs
Tema 1. OCHOBBI TEOPUU HAIEKHOCTU 26 4 8 14
Tema 2. MonenupoBaHue nmokazatenei 28,65 4 10/2 14,65
HaJIC)KHOCTH
KonraktHas  paboTa Ha  MPOMEKYTOYHOM 0,35 0,35 /0
koHTpose (KPA)
IMoaroroBka Kk 3a4eTy 9 9
Bcero 3a 3 cemecTp 108 16 | 34/4 | 0,35/0 57,65
HWToro mo gucCHMILINHE 108 16 | 34/4 | 0,35/0 57,65

* B TOM YHCIIE MPAKTUYCCKaA MOATOTOBKHU




T

e00BaHMs K pe3yJibTaTaM OCBOCHHS Y4eOHOH JUCIUIIIIMHBI

Taomuna 1

Kon Coxneprxanue . B pesynbrare n3yueHus yueOHON TUCIAILIMHBI 00 YUAOIIIUECS TOJHKHBL:
No P N Nuaukatopbl KOMIETEHIIUMA Pesy bAl ya ¥4
KOMIIE- | KOMIETEHIUHU (Win e€
/11 (st 3++) 3HATh yMETh BIIaJICTh
TEHIIUN YaCTH)
1. |ITIKoc-4 | Cnocob6en k opranuszanuu | [IKoc-4.2 Metonomnoruto monenupo- |Co3mxaBatk Mojenu nmpo- | HaBbikamu Momenupo-
Y KOOpJWHAIMK PabOThl | YMEHHUE UCIOIb30BATh 3HAHUS COACP- |BaHUS MPOU3BOJICTBEHHBIX |ILIECCOB MOJPA3/ICICHHS, | BaHMS MPOIIECCOB B
NPOCKTHOTO MOJIpa3ienie- | )KaHus pabOThI MPOSKTHOTO MOApa3ie- |CUCTEM 00BETUHSIFOIIIUX COBO- MaKEeTax MPUKJIIHBIX
HUSI, KOHTPOJISI CPOKOB M | JIGHUSI ISl OPTaHU3aIMK U KOOPIMHA- KYITHOCTb OPTaHU3aI[MOH- |[IPOrpamMmm
KadyecTBa pa3paboTKu LUK ero paboThI, KOHTPOJISI CPOKOB H HBIX, ()YHKIIMOHAIBHBIX
IIPOEKTHBIX PELICHUN. KayecTBa pa3pabOTKU NPOEKTHBIX pe- MOJIeJIe U MOJIeNeH JaH-
10312078 HBIX.
2. |IIKoc-5 | Criocob6en k nmposenenuto | [1Koc-5.1 3nanus u Bnagenue Meto- OCHOBHbIE TIOHSATHSI CH- [Tpumensarts cuctemubiii | HaBbikamu pa3zpabot-

UCCJIEJOBAHUI IIPOLIECCOB
(GYHKIIMOHUPOBAHUS NPU-
POIHO-TEXHOTEHHBIX CH-
CTEM JJISl COBEPLICHCTBO-
BaHMsI TEXHOJIOTHIA C 11e-
JIBI0 TOBBITIIEHUS 3 deK-
TUBHOCTH UX PaOOTHI U
o0ecreyeHus BBIIOJIHE-
HUsI TpeOOBaHUIl SK0JI0-
IHYeCcKOi 6€30IMacHOCTH.

JIaMU UCCIIETOBAHUN CUCTEM.

CTCMHOI'O aHaJIu3a

aHaJIM3 K MO EJINpOBa-
HUIO ITPOLECCOB B CUCTC-
Max BO,I[OCHa6)KCHI/I$[ u
BOAOOTBCACHUA

KH MOJIENIM CUCTEMBI,
BBIJIEJIEHUS €€ Dle-
MEHTOB U CBSI3€H MEXK-
Ty HUMH

ITKoc-5.2

YMeHue ucnonb30BaTh METOBI IIPO-
BEJICHUS MCCIICIOBAHU JIJIsl COBEP-
IIEHCTBOBAHHUS TEXHOJIOTHH C LIEIBIO
MOBBIIIEHUS () (HEKTUBHOCTH pabOTHI
MIPUPOTHO-TEXHOTCHHBIX CUCTEM H
obecrieueHurs BBITTOJIHEHMS TpeOOBa-
HMI SKOJIOTHYECKOM 0€30IMacHOCTH.

MeTtoap! ucciea0BaHusA
HaJEKHOCTU CUCTEM

OnpenensiTh moKa3zaTean
HAIEKHOCTH DIIEMEHTOB
CHCTEM BOJOCHAOKEHUS U
BOJOOTBEICHUS

HaBbikamu paboThI B
HPHKJIIaJHOM TIPO-
rpaMMHOM obecrieue-
HUHM OJI BBIIIOJIHCHUA
pacueTos




Pasnen 1. AHAJIN3 C10KHBIX CHCTEM
Tema 1. OCHOBBI CUCTEMHOTO aHAJIK3a
Jexyusa 1. I[looxoowr k uccnedosanuro cucmem. [IpuaMHHO-CIEACTBEHHBIN MOAX0/, CHCTEMHBIN
MOJIXO0/M, CUTYallMOHHBIN 1MOX0/1, TPOLECCHBIN 101X04. CUCTEMHBIN aHaJIU3 KaK METOJI CUCTEMHOTO
noaxoxa. Ilorarue cucteMmsl coriacHo MCO 9000:2000. OcHOBHBIE CBOMCTBA CUCTEMBI: IEJICHA-
MPABIIEHHOCTD, CIIOXKHOCTh, IEIMMOCTh, IIEIOCTHOCTh, MHOTOOOPA3Ue 3JIEMEHTOB U Pa3lIndhe UX
HPUPOJIbI, CTPYKTYPUPOBAHHOCT. ['pajiaiiusi CUCTEM IO CIIOKHOCTH U MacITady.
Ipaxmuueckoe 3anamue 1. Cucmema u cpeoa. Ilonarue cpensl. [Iponecc B3auMoaecTBUsl cpeibl
U cHuCTeMbl. BxojHble U BbIXOAHBIE CBSi3U. PacmmpenHas kiaccudukanus cuctem (Ipo-
CTBIE/CIIOXKHBIC,  3aKPBITHIE/OTKPBITBIE,  peQIIeKTOpHbIE/pedieKCUBHbIE,  JETePMUHUPOBAH-
HBIC/BEPOSITHOCTHBIC, CTATUYECKHE/IMHAMUYECKUE, JUCKPETHBIC/HETIPEPhIBHBIC). Pernenne 3amau
10 CaMOCTOSTEIbHON KJIaCCU(PUKAIIUU CUCTEM, ONPEAEICHUIO BXOTHBIX M BHIXOJHBIX CBSI3EH MEXKIY
CHUCTEMOH U Cpelloi.
Ilpakmuueckoe 3anamue 2. Cucmemuwiii ananus. Iloctpoenne 0600IIIEHHON MOIETTH KaK OCHOBHAs
npoienypa cucremMHoro aHanusza. Kiaccel cuctem. B3aumocBsizb cpenbl U cuctemsbl. [loBenenue
cuctembl. [lapameTpsl cocTosiHud. mpuMepbl. CBOICTBA CUCTEMBI, BhIpaKaeMbIE B YHCIIOBBIX Xa-
paKkTepUcTUKaX. 3a7a4u MO OMPEIEICHUIO0 CUCTEMBI M CPEJIbl, CTENICHU JETAIN3alMN SJIEMEHTOB
Tema 2. MojennpoBaHUeE CIOKHBIX CUCTEM B IMAKETaX NPUKIATHBIX IPOrpaMM
Jexyua 2. Memooonocusi mooenupoganusi. MeTONOIOTUS MOJEIUPOBAHUS OTKPBITHIX CHUCTEM
ARIS. TpebGoBanus k amnmnapatHoMy obecrneueHuto. utepdeiic u Bo3MOxKHOCTH mporpaMmbl. Oc-
HOBHBIC KJIACChI MOJISJICH: OpraHU3allMOHHbIE, (YHKIIMOHAIBHBIC, IIPOIYKTOB, TAaHHBIX, POIIECCOB.
Ipaxmuueckoe 3auamue 3. 3nakomcmeo ¢ ARIS. UHTepdeiic, OKHO MPOBOAHHMKA, HACTPOUKHU CH-
cTeMbl U 0a3bl JaHHBIX Oymymmx moxeneit. Co3manue 06a3wl JaHHBIX. [I[pOCMOTp MPUMEPOB MojIe-
Jieil Ha Pa3IMYHBIX YPOBHSIX OMHCAHUS.
Ipakxmuueckoe sanamue 4. Dnemenmul cucmem 8 opzanuzayuonHvix mooensx. Co3znanue B 0aze
JTAHHBIX OPraHU3alMOHHON MOJENU. DJIeMEHThI cucTeMbl. CBsI3U B cucTeMe, UX Kiaccu(uKaius u
crocoObI 3a1anus. Jletanuzaius 23JIEeMEHTOB CUCTEMBI B OKHE CBOMCTB. CoXpaHEHUE MOJIEIIH.
Jlexyusa 3. Llenu u ynpasnisemocmo cucmemol. Llenu cuctemsl U BXOAAUIMX B Hee 31eMeHTOoB. [Ipo-
TUBOpEUMS YaCTHBIX Ieneil. DyHKuu yrpasieHus B cucreme. Buasl neneit. TpeboBanus k 1o-
CTpOEHHIO BepOaTbHBIX MOeNel 1ienei (alpeCHOCTh, H3MEPUMOCTh, KOHTPOIUPYEMOCTh, KPUTEPUU
JIOCTIDKEHHS). YTIPaBISIEMOCTh KaK BO3MOXHOCTh MIEPEBO/Ia CUCTEMBI U3 OJIHOTO COCTOSIHHS B JAPY-
roe. Kpurepuii ynpasnsiemoctu (kputepuii Kanmana). [lonHas ynpaBnsieMOCTh B TEXHUYECKUX CH-
cremax. HemomHasi yrmpaBiisieMOCTh B SKOHOMUYECKHX cucTeMax. CUTHaA yIpaBJICHHS, YIIPaBISIO-
niee BO3ACICTBUE.
Ilpakmuueckoe 3anamue 5. Mooenu ¢yukyuii snemenmos cucmemsi. Knaccel QyHKIIHOHATBHBIX
Mojieneil. Moaens cTpaTernuyeckux Ieeid U ee SJIeMEHTHI. 3aJaHie KITFOUEBhIX (PaKTOPOB JOCTHKE-
Hus nener (MHAUKaTopoB). CBsI3b MEXAYy MOJENSIMH OPraHW3allMOHHOTO THUIA U MOJIEIbIO LENEH.
Monenu QyHKIHIA IEMEHTOB CUCTEMBI. J[eKOMITO3UIIMS MOJIENe U ONTUMAIBHOE YUCIIO YPOBHEH
¢yHkuuit s ogHoro  snemeHTta. lloctpoeHue  gepeBbeB  (QyHKIMH 1O OOBEKTHO-
OpUEHTUPOBAHHOMY, (YHKIIMOHATHHO-OPUEHTUPOBAHHOMY U  MPOIECCHO-OPUEHTUPOBAHHOMY
MPUHITUITY.
Ipaxmuueckoe 3anamue 6. Bxoovl u 6vixo0sl cucmemvl. OOMEH MEXAY CHCTEMOI U Cpeaoii YHep-
THel, MaTepualbHBIMH pecypcamu, nHpopMarmed. YpoBHu omucanus oomeHa B ARIS. Moxenn
MPOJIYKTOB, UX JIEMEHTHI U CBs3U. MO/IeNIn TaHHBIX, UX AJIEMEHTBI U CBSI3U. MoJenu npoayKTOB U
ux nexommosunys. [loctpoenne B ARIS nepeBa mpoayKToB, MaTpHIlbl BBIOOpA MpoaykTa. Dopmu-
poBaHUE MOjieNIel BXOASIINX U UCXOIAIIUX TPOTYKTOB.
Jexyus 4. Mooenu npoyeccos. Ilpouecce B cucteme. [Iponieccaoe moaenuposanne. Moaenu eEpc.
Jlormdeckue ¢yHknuu. BerBsmuecs U MUKIMYECKUE Tpoliecchl. Jlorndeckne oneparopsl B MoJe-
nsx. OO0beIMHEHHEe MOJIENe MPOYMX KJIAacCOB B MporeccHOW Mojenu. OCHOBBI MMHTAIIHOHHOTO
MOJICJIUPOBAHUS MTPOIIECCOB.
Ilpakmuuecxoe 3ansmue 7. Mooenu nunetinblx npoyeccos. BxitoueHne B MoJenb Tpoliecca dJiie-
MEHTOB U3 MOJEJIEH, CO3/IaHHbIX HA MPEABIAYIINX YPOBHSAX OMHCAHUS CUCTEMBI. Jloruka nmocrpoe-




HUS MOJENeH (BXOIBI/BBIXO/bBI, JIEMEHTBl CUCTEMBI, PYHKIIMU W WX HCHOIHUTENB). [locTpoeHue
MOJIEJIA HEPA3BETBIISIOLIEIOCs MpoIiecca.
Ipakxmuueckoe sanamue 8. Moodenu paszsemensowuxcsa npoyeccos. Jloruueckue oneparopsl B Mo-
JIeH TIpolecca U mpaBuiia ux npuMeHeHusi. OcCoOeHHOCTH UCIOJIb30BAHUS JJIOTHYECKUX ONEPATOPOB
nocine coobiTuil U pyHkuui. [locTpoeHre MoaeIN pa3BETBISAIONIEIOCS U IUKJIUYECKOTO Mpoliecca.
3ajanue nmapaMeTpoB JJisi UMUTALMOHHOTO MOJIETUPOBaHUsA. AHAIN3 PEe3yJbTaTOB UMUTALIUU TIPO-
necca.
Pasznen II. MoaesnpoBanne HaJe:KHOCTH 3JIEMEHTOB CHCTEM BOJOCHAOKeHUs M BOJA0OTBe/Ie-
HUS

Tema 1. OCHOBBI TEOPUU HANEKHOCTH
Jlexyus 5. Modenv HaodexcHocmu u YUCLo8ble XApaKkmepucmuku HaoedxcHocmu. MartemaTHuecKas
KJIacCU(UKalMs OTKAa30B: MOCTEIEHHbIE /BHE3AINHbIE, COBMECTHbIE / HECOBMECTHbBIE, 3aBUCUMbIE /
HEe3aBHCHUMBbIE. MareMaTH4ecKhe MOJEIH HAIS)KHOCTH OOBEKTa. ODKCIOHEHIUAIbHAS MOJCIb
HAJSKHOCTU (HOpMasbHas 3KcIutyatauus). Monens HanexHocTu Panes (mpouecc uznoca). Monenb
HagexkHocTH BeliOymia. HopmansHoe pacripeneneHue BpeMeHH 0€30TKa3HOW paboThl 10 MOSIBIIC-
HUSl U3HOCOBBIX OTKAa30B.
Ipaxmuueckoe s3ansmue 9. Tepmunvi u onpedenenus Haoexcnocmu. HanexHOCTb U ee BUABL: (pu-
3U4ecKas, CXeMHasl, afmapaTHas, IporpamMmmHas, GyHKIIMOHaIbHas. be3oTka3sHoCTh. Bubl 0TKa30B:
CIIy4aifHbIE ¥ CHCTEMATHYECKHE; ITOJIHBIC H YaCTHUHBbIC. MaTemaTnueckas KiiacCu(UKAIHs OTKA30B:
MOCTETIEHHbIE /BHE3aMHbIe, COBMECTHBIE / HECOBMECTHBIE, 3aBUCHUMBbIEC / HE3aBUCHUMBIE. DKCIIOHEH-
[yagbHas MOJENb HAJACKHOCTH (HOpMalibHAs dKCIuTyaTanus). Mojaenb HanexHocTu Panes (mpo-
1IeCC U3HOCA).
Ilpakmuueckoe 3ansmue 10. [lepsuunas obpabomka smnupudeckux OauHvix. BapuanmoHHbIe psi-
JIbl: TUCKPETHBIC U MHTEPBAIbHBIC BAPUAIIMOHHBIEC PSAJIbI, YACTOTHI M 4acTOCTH. [ paduueckoe n3o0-
pakeHue BapUAIMOHHBIX PSAOB: MOJUTOH, TUCTOrpaMma U Kymyiara. CpellHue BeJIMYUHBL: Cpe-
Hsis apudMeTHUecKas, Meanana, Moja. [lokazarenu Bapuanuu: BapuallMOHHBIN pa3Max, TUCIEpCUs,
CpelHee KBaapaTUYeCKOe OTKIOHECHHE, KOAPGUIIMEHT Bapuanuu. HavanbpHbIe ¥ IICHTPAIBHBIE MO-
MEHTBI BapranoHHoro psaa. Kosddunment acummerpun. DKciecc.
Jlexyusa 6. Onpedenenuss unmencusHocmu omkazos. CoOCTOSIHUE 00BbEKTa B JaHHBIII MOMEHT Bpe-
MeHU. OIeHOYHBIE 3HAYEHHS TOKa3aTesled HAJeKHOCTH M CIIOCOOBI MX TONYYEHHS: PAcUETHBIH,
AKCIIEPUMEHTAJIbHBIN M DKCTPANOIAIUOHHBIN. CrieluaabHble UCTIBITAHUS U JaHHBIC MPAKTHUECKOU
SKCILTyaTaI|H.
IIpakmuuecxoe 3anamue 11. Onpedenenue neuzsecmuvix napamempos pacnpedeinenus. CocTosiHue
00BeKTa B JaHHBIA MOMEHT BpeMeHU. CTaTucTHuecKast Teopus Haie)KHOCTH. OTleHOYHbIC 3HAYEHUS
MOKa3aTeJIe HaJIeKHOCTH M CIIOCOOBI UX MOJYyYEHHUS: PACYCTHBIN, SKCIIEPUMEHTAIBHBIN U DKCTpa-
noNsAuMOHHBIN. CrieluanbHble UCTIBITAHUS U JaHHbIE MPAKTHUECKON sKcrutyaTanuu. ['paduku Ms3-
HOoC-Bpewmsi.
Ilpaxmuuyeckoe 3anamue 12. Cmamucmuyeckas obpabomka pe3yiomamos ucnvimanuil. Mojaensb
HanexxHocTu BeitOymna. HopmansHoe pacnpeneneHue BpeMeHH 0€30TKa3HOW palOOoThI 0 TOSIBIIE-
HUS U3HOCOBBIX 0TKa30B. [locTpoeHue BapuaiimoHHoro psina. Pacuer cpennero BpemeHu paboTh 10
OTKas3a.

Tema 2. MozenupoBaHue Moka3aTesneil HaIe)KHOCTH
Jlexyus 7. Mapkoeckue cayuaiinvle npoyeccol. OCHOBHBIE TOHATHS MapKOBCKUX MPOIECCOB. Bubl
MapKOBCKHUX Cily4ailHbIX mpoueccoB. CTpyktypa MapkoBckux neneil. [lepexognbie BEpOSITHOCTH.
HuckpeTtHbie nuenu Mapkosa.
Ipakxmuueckoe 3anamue 13. Mampuyvl nepexoonvix eepoamuocmei. PazmeTka rpagoB 1o JTaHHBIM
HaOmroeHui. HemocpencTBeHHBIN MOICYET BEPOATHOCTEHN B IETISIX C IBYMS M TPEMsI COCTOSTHUSIMH,
BHECEHME JJAHHBIX B MATPUILy MEPEXOJIHBIX BEpOSATHOCTEN. BekTop HauanbHBIX BeposiTHOCTEH. Be-
POSITHOCTH COCTOSTHUHM CHUCTEMBI Ha KaXKI0M U3 Mepex010B. DUHATbHBIC BEPOSATHOCTH.
Ilpakxmuueckoe 3anamue 14. Llenu Mapkosa npu pacueme HAOeHCHOCMU MEXHULECKUX YCIMPOLCMS.
I'padbl cocTossHUN TeXHUYECKOro ycTpoilcTBa. JlaHHble HaOMIOIEHUN U UX MHTeprpeTauus. Paz-
MeTKa rpada 1o JaHHeIM HabmoaeHui. [1o qaHHBIM HAOMIOACHUI BBIMOIHIETCS COCTABICHHUE Tpa-




¢da cocTosSHUN TEXHUUYECKOTO YCTPOMCTBA M pacyeT AJIEMEHTOB MAaTpPUIIBI MEPEXOIHBIX BEPOSITHO-
cTeid. UCneHHbII MPOrHO3 BEPOSITHOCTEH COCTOSHUS CUCTEMBI /10 CTAOUIIM3AIMK BEPOSTHOCTEH.
Jexyus 8. Iloxazamenu naoexrcHocmu mpyoonposooos u 060py008aHus 20poOCKol 6000NPOEOOHOU
cemu

Cucremsl ¢ BoccTaHoBIeHHEM. [[OHATHE HHTEHCUBHOCTH PEMOHTOB. Pacder (pyHKIIMH TOTOBHOCTH
JUISL TIapajulesIbHOM M TOCJIEeIOBATEIbHON CHCTEMbl (IKCIOHEHIMAIbHAs MOJIETIb HAJICKHOCTH).
Omnpenenenue cpenHeld HapaOOTKHU O O0TKa3a BOCCTaHABIMBAaeMO# cucTeMbl. OCHOBHBIE BEJIMYUHBI,
UCCIIElyeMbIe TPU OLIEHKE HA/IEKHOCTH YYaCTKOB TPYOOIIPOBOJIOB M O0OPYAOBAaHUS BOJIOIPOBOJI-
HOM CeTH ropoja: YHCIO OTKA30B ATHX DJIEMEHTOB B OIpPE/EICHHbI MHTEPBaJl BPEMEHHU, CPOKHU
CIIy»OBI 710 OTKa3a (HapaOOTKa Ha OTKa3), BPEMs BOCCTAHOBJICHHUS PAabOTOCTIOCOOHOTO COCTOSHUS
ydacTka TpyOoIpoBoja (Bpems JIUKBUAAHH aBapuu ). CriocoObl UX OMPEICICHHUS.

Ilpaxmuueckoe 3anamue 15. Cmamucmuyeckuil aHaiu3 asapuii u nospesicoeHuti mpyobonposooos
[InanupoBaHMe CTATHCTUYECKUX MCIIBITAHUI U Olpe/iesieHre 00beMa TOBEpUTENIbHONW HH(pOpMAIUU
o0 OTKa3zaM TpyOompoBoAOB. MaremaTtuyeckasi MOJIeNb, OMMCHIBAIOIICH 3aKOH pacrpezesieHus mo-
TOKA OTKAa30B MX y4acCTKOB. IIPOTHO3 YKCJIa OTKA30B U BEPOSITHOCTU MX BOZHUKHOBEHUS.
Ilpaxmuueckoe 3anamue 16. Ilokazamenu Hadedxcnocmu 060py0068aHus 6000NPOBOOHOL cemu
HanexHocTh B0Om03a00pHBIX coopyxkeHuid. [lokazaTenn HaJEKHOCTH SIIEMEHTOB BOI03a00POB.
dbopMynbl AN pacyeTra HaIeKHOCTU BOJ03a00PHBIX COOPYKEHHH KaK TEXHUYECKOM CHCTEMBI.
HanexHocTh HacocHBIX cTaHIui. [lapamMeTpbl HaJEKHOCTH JIEMEHTOB HACOCHBIX CTaHLUH. (op-
MYJIBI JUISL pacuyeTa Ha/Ie’)KHOCTU HACOCHOM CTAHIIMU KaK TEXHHUYECKON CHCTEMbI B COOTBETCTBUU C

€e CTPYKTYpPOIl.

4.3 Jlekunu/MpakTHYECKUX 3aHITHUS

Tabnuua 4
Conepma}me HeKHHﬁ/HpaKTquCKHX 3aHATHMA U KOHTPOJIbHbIE MEPONPUATHUA
dopmupyem KoJ-Bo
Ne Ne 1 Ha3BaHMe JIeKIUI " ble Bux Yacos/ us
Ne paznena . KOHTPOJBHOIO | yux mpax-
n/n NPAKTHYECKUX 3aHATHH | KOMIICTCHIH o
MeponpusTHs THecKast
)/ | NMOATr0TOBKA
1. Pazgen |. AHa/IM3 CJI0KHBIX CHCTEM 2412
Tema 1. Oc- | JI 1 ITogxomsl k HUcciieaoBa- I1Koc-4.2 2
HOBBI CH- HHUIO CUCTEM [1Koc-5.1
CTEMHOTO I13 Nel Cucrema u cpena [TKoc-4.2 YeTHBII onpoc 2
aHanusa [TKoc-5.1 Pemienue turo-
BBIX 3aJ1a4
[13 2 Cucrtemuslii aHaNU3. [TKoc-4.2 YeTHBII onpoc 2
[IKoc-5.1 Juckyccus
Pemenue turo-
BBIX 3aJ1a4
Tema 2. Mo- | JI 2 Metoaoorusa MOJIEIn- I1Koc-4.2 2
JNEIUPOBAaHUE | POBAHUS [TKoc-5.1
CJIOKHBIX 13 3. 3nakomctBO ¢ ARIS [TKoc-4.2 YcTHBIN onpoc 2
CUCTEM B IIa- [TKoc-5.1
kerax npu- | [1I3 4. DnemenTs cucrem B [TKoc-4.2 VYeTHbI onpoc 2
KJIaJTHBIX OpraHM3aIMOHHBIX MOJIEISIX ITKoc-5.1
MpOrpaMm JI 3. Llenu u ynpaBisieMOCTh [TKoc-4.2 2
CUCTEMBI. [TKoc-5.1
I13 5. Mogenn ¢yHKIMiA [TKoc-4.2 YcTHBIN onpoc 2
2JIEMEHTOB CUCTEMBI [TKoc-5.1
I13 6. Bxoapl ¥ BBIXOABI CH- [1Koc-4.2 YceTHBII onpoc 2
CTEMBL. [TKoc-5.1
JI 4. Mogaenu npoueccos. [TKoc-4.2 2
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dopmupyem Kou-Bo
Ne Ne 1 Ha3BaHHe JeKIUHA 1 ble Bux Yacos/ uz
Ne paznena . KOHTPOJBHOIO | ux npax-
n/n NPAKTHYECKUX 3aHATHH | KOMIETeHIH p
MeponpusiTUus THeCKas
)/ | MOATOTOBKA
[TKoc-5.1
113 7. Mogenu nUHEHHBIX I1Koc-4.2 VYcrHbIi onpoc 2
MPOIECCOB. I1Koc-5.1
I13 8. Mogmenu passerBns- | [1Koc-4.2 YcTHBIH onpoc 2/2
FOLIIMXCS IPOLIECCOB. [TKoc-5.1 WHauBuyas-
HBIC TBOPYECKUE
3a/laHus
2. Paznea |1. MoaeanpoBaHue HaIesKHOCTH 3J1€MEHTOB CHCTEM BOJI0CHAa0Ke- 26/2
HHS M BOJ0OOTBEIeHHS
Tema 1. Oc- | JI 5. Mopens Hage)KHOCTH U I1Koc-5.2 2
HOBBI TEOPUU | YHUCIIOBBIE XapPaKTEPUCTUKU
HAJC)KHOCTH | HAJIGKHOCTH.
[13 9. Tepmunsl u onpene- [TKoc-5.2 YcrHbIi onpoc 2
JICHUSI HAaJIS)KHOCTHU
113 10. [TepBuunas obpa- [TKoc-5.2 VYcTHBIN onpoc 2
00TKa YMITUPUUYECKUX JIaH- Pemenwue Tumo-
HBIX. BBIX 3aJ1a4
JI 6. OnpeneneHust UHTECH- IMKoc-5.2 2
CHUBHOCTH OTKA30B.
[13 11. Onpenenenue Hens- ITKoc-5.2 VYeTHBII onpoc 2
BECTHBIX ITapaMeTPOB pac-
TIpEeACIICHMUSI.
I13 12. Cratuctuueckas 06- [TKoc-5.2 YcrHbIi onpoc 2
paboTka pe3yJbTaToB UC- Huckyccus
TIBITAHWM.
Tema 2. JI 7. MapkoBckue ciydai- [TKoc-5.2 2
Mopenupo- | HbIE IPOLECCHI.
Banue moka- | II3 13. Marpuusl nepexon- ITKoc-5.2 YceTHBIN 0npoc 2
3aTesen HBIX BEPOSTHOCTEH.
HanexxHocTH | [13 14. Ilenn Mapkosa npu | I1Koc-5.2 Pemenue tumno- 2
pacyeTe HaJEKHOCTH TeX- BBIX 3aJ1a4
HUYECKUX YCTPOMCTB.
JI 8. IlokasaTtenn HaaeKXHO- ITKoc-5.2 2
CTH TpYyOONpOBOJIOB U 000-
pyZIOBaHMS TOPOJACKOW BO-
JIOITPOBOJHOM CETU
13 15. Crartucruyeckuii ITKoc-5.2 NunuBuyans- 2/2
aHalM3 aBapuil W TOBpe- HBIE TBOPYECKUE
XKICHUN TPYOOIIPOBOIOB 3aaHus
II3 16. Iloka3aTenu HagexK- ITKoc-5.2 VYcrHbll onpoc 4
HOCTH 00OpYy/IOBaHUS BOJO-
IIPOBOJTHOM CETH

4.4 TlepeyeHb BONPOCOB JISI CAMOCTOATENbHOT0 U3Yy4YeHHS TUCHUILTHHBI
[Tepeuenb BOMpOCOB JjIs1 CAMOCTOSITENILHOTO U3Y4YEeHUsI TIPUBENICH B Ta0HIIE 5.
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Hepeqenb BOIIPOCOB VISl CAMOCTOATEC/ILHOI'O U3YYCHUSA JTUCITUIIINHDBI

Ne
n/n

Ne paznena u rembl

Ilepeuens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITE/b-
HOT'0 M3YYeHHsl

Pasnen |. Ucxoanble JaHHbIE 1JI51 MOIEJTHPOBAHMS

1 | Tema 1. OcHOBEI cu- TpeboBanus K BepOATIHLHOMY ONMUCAHHIO cUcTeM. OTKPBITHIE U
CTEMHOTO aHaJIn3a 3aKpbIThIe cucTeMbl. O01acTh MPUMEHEHHS] CHCTEMHOTO aHaIn3a
B Hayke u TexHuke. (ITKoc-4.2 TTKoc-5.1)
2 Tema 2. MoaenupoBa- | Buasl makeToB IpUKIaAHBIX IPOrPaMM ISl peai3allii aHaInu3a

HUE CJIOKHBIX CUCTEM B
HaKeTax MpUKJIaJHbIX
IIpOrpaMm

CJIO’KHBIX CHCTEM U MOCTpOeHUs uX Mojeneit. Heodxoaumoctsb
JETAJIN3ALHN ITPOLECCOB HA IPOLECCHI IEPBOrO, BTOPOTO Y HHXK-
HUX ypoBHE. OCHOBHOI U BCIIOMOTaTENbHbIE ITPOLIECCHI.

(ITKoc-4.2 TTKoc-5.1)

Pa3nen |1. MoaenupoBanue HaJe;KHOCTH 3JIEMEHTOB CHCTEM BOJIOCHAOKEHHsI M BOJ0OTBE/Ie-

HHSA
4 | Tema 1. OcHoBbI Teo- | YUacToTa u BeposTHOCT. OCHOBHBIE 3aKOHBI YMHOXEHHUS U CJI0-
pUU HAICKHOCTH keHus BepositHocTeld. HecoBMecTHbIe coOBITHS OCOOCHHOCTH
UCTIOJIb30BaHUS MTAPAMETPHUYECKIX KPUTEPUEB IPOBEPKH THIIO-
te3. Buner runores. [IpaBocTOpOHHSS ¥ IEBOCTOPOHHSIS KPUTH-
yeckue obnactu. (ITKoc-5.2)
5 | Tema 2. MonenupoBa- | Pazpymaromiye u Hepa3pymarwmue MeTo a6l KOHTpostst. O6macTsb

HHC nokazaresei
HaaACKHOCTHU

ux npuMeHeHnss. OCOOCHHOCTH HKCIIOHEHIIMATIBHOTO pacIpe/ie-
nenus Crienduka MoIeseH, UCIOIb3YEMbIX MTPH aHAIH3E TEeX-
HHYECKUX cucteM. [locienoBarenbHOCTh pacueTa nepexo10B Ha
kommbioTepe. (ITKoc-5.2)

5. O0pa3oBaTejibHbIe TEXHOJOTUH

WuTepakTuBHOEe oOydyeHHe oOecreuuBaeT B3aMMOIIOHMMAaHME, B3aUMOJEHCTBUE, B3aUMO-
oOoramienue. THTepakTUBHBIE METOAMKM HU B KOEM Cllyyae HE 3aMEHSIIOT y4eOHbIH mMaTrepuall, HO
CIOCOOCTBYIOT €ro JIYYIlIEMY YCBOEHHIO M, YTO OCOOCHHO Ba)XKHO, (OPMUPYIOT MHEHMS, OTHOILIE-
HUs1, HaBBIKY [1OBE/ICHHUS.

Tab6muma 6

IIpyMeHeHHe AKTHBHBIX U HHTEPAKTHBHBIX 00pa30BaTe/IbHbIX TEXHOJIOT MM

e HanmeHoBaHMe HCIIOJIB3YEMBIX AKTHBHBIX H
u/n Tema u popma 3ansaTus HHTEPAKTHBHBIX Oﬁpa32BaTeHLHbIX TEXHOJ10-
ruii
1 Tema 1. OCHOBBI CUCTEMHOTO aHAIN3a J [Ipe3enTanus.
113 Juckyccusi.
2 MopennpoBaHue CIOKHBIX CUCTEM B Ma- JI [Ipesentanus.
KeTax MPUKIIATHBIX TPOrpamMm I13 WNunuBuayanbHble TBOPYECKUE
3a1aHUS
3 OCHOBBI TEOPHH HAJIEKHOCTH JI IIpesenranus.
113 Huckycens
4 MoaenupoBaHue MoKa3areyie HaJIeKHO- JI [IpesenTanus.
CTH 113 WNHnnBuayanbHble TBOPYECKHE
3a1aHUs
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6. Tekymunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS aTTeCTALMSA MO0

HTOraM OCBOCHHHA JUCHHUITIINHBI

6.1. TunmoBbIe KOHTPOJIbHBIE 3aJaHUSI HJIM UHbIe MAaTePUAJIbI, HE0O0XO0THU-

MBbI€ J1JIS1 OICHKH 3HaHI/II71, yMEHI/Iﬁ H HABBIKOB H (I/I.]'II/I) OIIbITA JCATECJIBHOCTH

Bomnpock! 1st TOATOTOBKH K KOHTPOJIBHBIM MEPOTIPHUSITHSM (TEKYIIUH KOHTPOJIB).
Yemmuwiii onpoc

Pasnien |. UcxonHsle mangble g MoaeaupoBadusi. Tema 1. OCHOBBI CHCTEMHOI'O aHAIN3a

CuTyalMOHHBIN MOJIX0/I, €r0 CYIIHOCTh
Oco0EeHHOCTH TPOLIECCHOTO MOAX0/a.
[TpuunHHO-CIIEICTBEHHBIN MOAXO0/, €r0 CYIIHOCTh
CucTeMHbIN MOIX0/, €r0 CYIIIHOCTh

[lepeuncnuth CBOICTBA CUCTEMBI U IPUBECTH IPUMEPHI
[TpuHIMI SKBUPUHATIBHOCTU U €r0 0COOEHHOCTH
CyIIHOCTh CHCTEMHOTO MOAX0/a B UCCIEI0BAHUSX.
Pacmmmpennas kinaccudukaius CUCTEM.

[IpuHIUIIBI UCCIIEIOBAHUS CUCTEM.

Wepapxus 1ieneit CUCTEMBI.

MeTtoao0THsi CHCTEMHOTO aHAJIU3a U €T0 IENH.

Pasnen |. MUcxonusle nanable Uit MoaenupoBannsa. Tema 2. MonenupoBaHue CI0KHBIX CHCTEM B

HNaxkeTax MpUKIaAHBIX ITPOrpaMM

IIpukiagHOM HHCTPYMEHTAPUH UCCIIEI0BAHUM, IPUMEPBI.

Buas! oprann3anmoHHBIX MOJEIEH U YPOBHU UX JIEKOMIIO3ULIUU

3amanue aTpuOyTOB B OPTaHU3ALMOHHBIX MOJCIISIX

DJIEMEHTBI OPraHU3aLMOHHBIX MOJIEJIEH U CBSI3U MEKy HUMHU

OxapakTepu30BaTh CTPATErMUECKUE, TAKTUUECKUE U OTNIEPATUBHBIE LIEJIU CUCTEMBI
OTtpaxeHue 1esied CUCTEMbI PA3JIMYHOIO YPOBHS B MOJIENIU CTPATETUU U JEPEBE LICJIEH.
KiroueBsie (hakTopsl ycmexa.

Buaer Mozneneil NpoayKTOB CUCTEMBI M CBS3U MEKy HUMHU.

Monenu yciIyr U CBS3M MEXAY HUMH.

CTpyKTypHpOBaHHBIE MOJIETH JIaHHBIX: TPUMEPHI.

Uto Takoe MepBUYHBIN M COCTABHOM KIIIOY B 0a3e IaHHBIX

[ToHsITHSI KOPTEXK U TOMEH B 0a3e JaHHBIX.

YpOoBHU pa3rpaHUYEHHUs IOJTHOMOYUIN B MOJEIISIX CTPYKTYPBI YIIPaBICHUS CUCTEMOMN
OTan4uTeNbHbIE 0COOEHHOCTH IUKINYECKUX MPOIECCOB

OTnuuuTeNnbHbIE 0COOEHHOCTH MPOLECCOB C Pa3BETBICHUEM

KomOunammst coobITHil.

KomOuHnanus GyHKIMHA U TOTHYECKUX ONepaTopoB B MOJENIX mporeccoB. [Ipumepsl.

Pazgen 1. MopaenupoBaHue HAASKHOCTH AJIEMEHTOB CUCTEM BOI[OCHa6)KeHI/ISI 1 BOJOOTBCACHUA

Tema 1. OCHOBBI TEOPUH HAAESKHOCTH

OcobenHoctu pacnpeneneHus Beitbymna

MeTto/bI OIIEHKH TTapaMeTPOB B pacmpeseneHuu BelOymia

Kak moctpouth GyHKIHIO pactpeeieHus BeposiTHoCTel Beitbymna

Kak moctpouTh HHTETpanbHyI0 QYHKIMIO paciipeeieHus BeposiTHOCTeH BeitOyna

Kaxkue aneMeHThl TEXHUYECKHUX CUCTEM MOTYT COOTBETCTBOBATH 3TOMY 3aKOHY

Jate onpeneneHue MOHATUA CpeaHSS HapaOOTKa M0 OTKa3a, CpeaHee BpeMs BOCCTAHOBIIE-
HHUS

Kakue ncxoaHple 1aHHbIE HEOOXOIUMBI TSl OMPEICICHHUS] TOUSYHBIX OIICHOK CPEIHUX 3Ha-
YyeHHUI MoKa3aTene HaaeKHOCTH.
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Bonpocwt onsa ouckyccuu
Pazgen |. Ucxonnble maHHble g MojaenupoBanua. Tema 1. OCHOBBI CHCTEMHOIO aHAIM3a
[IpeumyiiectBa W HEAOCTAaTKM TMOJIXOJOB K HCCIENOBaHUIO cucTeM: [IpuyunmHHO-
CJIEZICTBEHHBIN NOAXO0/, CACTEMHBIN MOAXO0M, CUTYallMOHHBIN MTOAXO0/, TPOLECCHBIN MOAXOI.
Hackonbko MoJie1b CHCTEMBI MOKET OBITh 000OIICHHOM MPU BBIMOJIHEHUH CUCTEMHOTO aHa-
nu3a? OT 4yero 3aBUCHUT YPOBEHb 00001IeHNUs?

Paznen Il. MoaennpoBaHue HAACKHOCTH DJAEMEHTOB CUCTEM BOJIOCHAOKEHHUS U BOJIOOTBEICHUS
Tema 2. MoenupoBaHue NoKa3aTelel HaJeKHOCTH

1. OcHOBHBIE 3aJ1a4u UCCIICIOBAaHMS HAIC)KHOCTH: PacdeT CTATUCTUYECKUX XapPaKTEPUCTHK OT-
Ka30B HACOCHOTO 000pyAOBaHUs 110 KpUBbIM Yucno yacoB paboTsl / BHe3amnHblil oTKa3s.

2. IlnanupoBaHKe KOHTPOJBHBIX HCIBITAHWA HACOCHOTO OOOPYIOBaHUS: KAKOW IUIaH JIydYIle
MPUMEHHUTH U KaK OMPECIIUTh YHCII0 00EKTOB?

Ilpumepor munogwvix 3a0ay

Paspgen |. Mcxoauble manubie s MoacnupoBanus. Tema 1. OCHOBBI CHCTEMHOIO aHAIM3a
3amauya 1.
KitaccudunmpoBars 00BEKT UCCIICOBAHUNA KaK CUCTEMY MPH 3aIaHHBIX [EJISIX UCCIICTOBAHMIA.

Ne [enn monenupoBaHus

1 HccnenoBanust IaHUPYIOT BBITOJHUTD C 1I€JIbIO BBIICHEHUS IPUYMH HU3KOM MPUOBLIH
IIPOU3BOJICTBEHHOIO IPEATIPHSITHS.

2 HccnenoBanust IaHUPYIOT BBIIOJHUTD C 1I€JIbIO BBIICHEHUS IPUYMH HU3KOM MPUOBLIH
TPAHCIIOPTHOI'O NPEAIPHUITHS.

3 HccnenoBanust IaHUPYIOT BBITOJHUTD C 1I€JIbIO BBIICHEHUS IPUYMH HU3KOM MPUOBLIH
TOPrOBOTO IIPEATIPHUSTHSL.

4 HccnenoBanust IaHUPYIOT BBIOJHUTD C 11€JIbI0 BBIAICHEHUS IPUYUH HU3KOH NPUOBLTH

HAYYHO-ITPOU3BOACTBCHHOI'O MMPCATIPUATHUA.

5 CocTaBUTh MOJIENIb MAaTEPUATIbHBIX BXOJOB-BBIXOJIOB JUIsl CHCTEMBI BHICIIIET0 00pa30BaHuUs

6 CocTaBUTh MOJICITb HEMATEPUATHHBIX BXOI0B-BBIXO/IOB IS CHCTEMBI BBICIIIETO
oOpa3zoBaHMs

7 HccnenoBanus miaHupyroT BBITOIHUTH C LEIbIO BBISCHEHUS TPUYUH HU3KOM
yCcrieBaeMOCTH B Tpyrmiie. KiacCupUIMpoBaTh CTYACHUSCKYIO TPYIITY KaK CHCTEMY.

3agaua 2.

Bapuant 1. VccnenoBanus miIaHUPYIOT BHIIOJHUTH C LENbIO BISICHEHHS IPUYMH HU3KON MPHOBLIN
IPOM3BOJICTBEHHOTO npennpusatus. Knaccuduuuposars npeanpuaTue Kak CUCTEMY.

BapuanT 2. VccnenoBanus MiIaHUPYIOT BHIIOJHUTH C LENbIO BISICHEHHS IPUYMH HU3KON MPHObLIN
TpaHcHopTHOTro npennpuatus. KiaccuduuupoBaTs npeanpusTue Kak CUCTEMY.

BapuanT 3. ViccnenoBanus MIaHUPYIOT BBIIOIHUTH C LENbIO BBISICHEHUS PUYMH HU3KOH MPUOBUIH
Toprosoro npeanpusatus. Knaccupunuponars npeanpusiTHe Kak CUCTEMY.

BapuanT 4. ViccnenoBanus MIaHUPYIOT BBIIOJHUTH C LENbIO BBISICHEHUS IPUYMH HU3KON MPHObLIN
HaY4YHO-TIPOU3BOCTBEHHOT 0 NpeAnpusaTus. Kinaccupuuupopars npeanpusTie Kak CUCTEMY.
BapuanT 5. CoctaBUTh MOZI€NIb MaTEPUATIBHBIX BXOJIOB-BBIXO/IOB /Ul CHCTEMBI BBICIIETO 00pa3oBa-
HUs

BapuanT 6. CoctaBuTh MOJI€]Ih HEMATEPUAIBHBIX BXOJ0B-BBIXOIOB JIJIsl CUCTEMBI BBICIIETO 00pa30-
BaHUs

Bapuanr 7. MccnenoBanus IJIAHUPYIOT BBIITOJIHUTG C LEJIBIO BBIACHEHUS IPUYUH HU3KOM yCIIeBae-
MocTH B rpymne. KimaccupuimpoBars CTyI€HUECKYIO TPYIITY KaK CUCTEMY.

Pazgen |l. MogenupoBanye HaaeKHOCTH DIEMEHTOB CUCTEM BOJIOCHA0KEHUS M BOIOOTBEACHMS
Tema 1. OcHOBBI TEOpUH HAASKHOCTH

Jliis 3amaHHBIX 3HaYEHUH mapameTpoB (Gopmbl, MaciiTaba W/WIKM CIBHUra MOCTPOUTH C HC-
MOJIb30BAHUEM CTAaTUCTUYECKUX (YHKIHMA (DYHKIIMIO TIJIOTHOCTH BEPOSITHOCTH W WHTETPATIBHYIO
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(GYHKIMIO pacTipeiesieHNs IPH 3alaHHOM MHTEpBasie U3MEHEHHsI X: SKCIIOHEHIIMAIBHOE, HOPMallb-
Hoe, Jjorapu(pMuiecku HopMajabHoe, BellOyia, raMmma-pacnpeesieHue.

Bun pacnipenenenus [Tapametp dopmbl [Tapamerp macmraba
HOpMAaJIbHOE Ne B xypnazne / 10 0,2 ot mapameTpa GopmMbl
Jorapu(MUIECKH HOpMaJb- Ne B xxypnane / 10
HOE
BeiiOyma Ne B xxypnazne / 10 0,4 ot mapameTrpa GhOpMbI
ramMmma-pacnpejieJieHue Ne B xxypnane / 10 IPOU3BOJILHO

Paspen |l. MojenupoBaHue HAAEKHOCTH DJIEMEHTOB CHUCTEM BOAOCHAOMKCHUS M BOAOOTBECACHUS
Tema 2. MoaenupoBaHMe IoKa3aTeJiel HaJeKHOCTH

Ha ocHOBaHWYW HaHHBIX, BBIIAHHBIX MPEMOAaBaTeNIeM, IIOCTPOUTh MATPUILy MEPEXOIHBIX BEpPO-
STHOCTEH W BBIYMCIIUTH BEPOSTHOCTH COCTOSIHHSI CHCTEMBbl Ha HECKOJIBKO Iaros Bmepen. [Ipumep:
JlaH MacCUB HaOJIOAEHUH 3a TpeMs cocTostHMsAMU Hacoca «McmpaBHoe / OTka3 kputuuyeckuii / B
peMoOHTe». 3a7aHbl BO3MOXKHBIC 3HAYCHHS M3JEPIKEK I KaXA0ro M3 cocTosHui. Haiit maTema-
TUYECKOE 0’KMJIaHUE U3JCPIKEK HA HECKOJIBKO MEPEX0JI0B CUCTEMBI BIIEPEI.

Bapuanmet unousudyanbhvix meopueckux 3a0anuti
Paznen |. McxonHble ganHble i1 MosienupoBanus. Tema 2. MoJiennpoBaHUe CI0XKHbBIX CUCTEM B
Hakerax MPUKJIaJHBIX IPOrpaMm
CryneHT BbIOMpaeT KOHKPETHOE MPEANPUITHE BOJOCHAOKEHM/BOJOOTBeIeH s, B ceTu VH-
TEPHET 10 JAHHBIM I'0JIOBBIX OTYETOB (POpMHUpPYET BepOaibHOE ONMCAHUE CUCTEMBI U CTPOUT B Ma-
KeTe IPUKJIAJHBIX IPOrPaMM BCE MOCIEAYIOINE MOJIEIH.
— Mogenb CTpyKTypBI.
— Mopenb neneit ¢ ykazaHueM HUHAMKATOPOB UX JTOCTHMIKEHUS M 0a30BbIX (DYHKIMH JIEMEHTOB.
— Tloctpouts Mozens 100aBIeHNs KauecTBa.
— IlocTtpouts MOzEIN MaT€pUAIIBHBIX BBIXO/O0B.
— TIloctpouts Moaenu UHGOPMAILIMOHHBIX TOTOKOB.
— IlocTtponuTs MOZIENN TEXHUYECKUX TEPMUHOB.
— Tloctpouts GyHKIMOHATIBHBIE MOJIENIH C IEKOMITO3ULIUEH.
— IlocTponTts MOJENM MEPAPXUU MOJTHOMOUYNH JUISl PA3JINYHBIX YPOBHEW yIIpaBICHUS.
— IlocTtpouTth MO/IENTN CEMAHTUKH JAHHBIX M 0a3bl 1aHHBIX.
— Iloctpouts MoOzENb Mpoliecca M BBHIOJHUTE €€ aHaiu3. THUIbI IPOLIECCOB CTYAEHTHI BHIOU-
paroT AJI pacCMaTpUBAEMOTO MPEANPHUATHS CAMOCTOATEIBHO.

Pazgen |l. MoaenupoBanye HaJSKHOCTU SJIEMEHTOB CUCTEM BOJIOCHA0KEHUS U BOJIOOTBEACHHMS
Tema 2. MoaennpoBaHue ITOKa3aTelIe HaJeKHOCTH

3amaua 1.

ITo nanHbIM HaOMIOeHUH HApaOOTKU Ha OTKa3 (JIeT) y4yacTKoOB TpyOomnpoBoa quamerpom D
MIPOBEPUTH OJTHOPOJHOCTh U TUIIOTE3Y O COOTBETCTBUU pacHpeeieHus HapaOOTKH Ha OTKa3 JKC-
MOHEHIIMAJIBHOMY pacHpeieNieHnI0. BhlUnCIuTh JOBEPUTENbHBIA MHTEPBAN JUISl OLIEHKU CPEeIHEu
HapabOTKHM Ha OTKa3 ydyacTKa BOJIOBOJIA.

No AT, neT / 4ucio y4acTkos N
1 0-2 2-4 4-6 6-8 8-10 10-12
20 8 5 4 3 6
2 0-2 2-4 4-6 6-8 8-10 10-12 12-14
19 7 4 3 2 3 1
3 0-2 2-4 4-6 6-8 8-10 10-12 12-14 | 14-16
22 11 7 5 4 2 1 1
4 0-2 2-4 4-6 6-8 8-10 10-12




17 6 3 3 1 1
5 0-2 2-4 4-6 6-8 8-10 10-12 12-14
21 13 7 4 2 2 1
6 0-2 2-4 4-6 6-8 8-10 10-12 12-14
15 6 4 2 3 1 1
7 0-2 2-4 4-6 6-8 8-10 10-12 12-14 14-16
18 7 2 1 2 1 1 1
8 0-2 2-4 4-6 6-8 8-10 10-12
20 8 3 2 2 1
9 0-2 2-4 4-6 6-8 8-10 10-12 12-14 14-16
17 6 4 4 3 2 1 1
10 |0-2 2-4 4-6 6-8 8-10 10-12 12-14
24 9 6 3 2 1 1
3amaua 2.

Ilo cratucTUYECKUM JAaHHBIM O BPEMCHHU BOCCTAHOBJICHUS Y4YaCTKOB Tp}I6OHp0BOI[a nus3

IPEIbIIYIIeH 3a/1a9il TOCTPOUTH SMITUPUYCCKYIO0 (PYHKIIMIO BOCCTAHOBJICHHS, HAWTH TEOpPETHYC-
CKUI 3aKOH pacipe/eieHuss BpeMEHH BOCCTaHOBJICHHs (IIPOBEPUTH pacmpezesieHue DpiaHra 2 mo-
pAanKa).

WNurepan | Nel | No2 Ne3 Ne4 No5 Ne6 Ne7 Neg Ne9 NelO
(dac)

0-5 20 22 21 24 20 26 21 22 18 24
5-1 42 41 40 48 38 50 43 44 35 43
10-15 9 8 10 11 14 12 10 11 8 11
15-20 7 8 9 10 8 7 8 9 8 9
20-25 7 6 8 7 3) S) 8 9 7 8
25-30 4 6 7 6 4 4 5 6 4 6
30-35 3 3 2 3) 3 3 4 6 2 3
35-40 5 1 1 2 1 2 2 4 1 1

CoNoOARWNE

Hepequb 60NPOCOB, BIHOCUMbBIX HA NPOMEIICYMOUHYIO ammecmayuio (361116111 C OL]@HKOﬁ):

Hepapxus 1ienei CUCTEMBI.

CylIIHOCTh CHCTEMHOTO MOIX0/1a.

MeTon010THsl CUCTEMHOIO aHAJIA3a U €r0 LENH.

CTpyKTYypHBII aHalIU3, €ro 1ellb U METO0JIOTUS.

Oranel HacTpoiiku cpenbl APYC nepen HauanoM MoIenvpoBaHUs.
Bunet mogeneit APUC, ux B3auMocCBs3b U OPSA0K pa3paboTKu
®azoBas mogens APHMC

Opranuzanuonnsie moaenu APUC.

OJIIEMEHTBHI, TUIIBI CBSA3€H, IPUMEPBI.

. Monean manueix APUC. X piieMeHTEL.

. Cuctema u cpena. Mojienu BX0J10B/BBIXO/I0B.

. OYHKIIMOHAJIBHBIE MOJENIN DJIIEMEHTOB CUCTEMBI.

. Monenu nHdopMalnoHHBIX TOTOKOB BHYTPU CUCTEMBI.

. IIpouieccHbIN MOAXOA.

. Ucnonbp30Banue JIOTHYECKUX ONEPAaTOpOB AJIs BETBICHUH Mpoliecca

. cnionp30BaHue JIOTHUECKUX ONEPATOPOB AJIs CO3AAHUS HUKINYECKOTO MTpoLiecca.
. Bupl cinyqaifHbIX BETMYHH, IPUMEPHI U3 00J1aCTH MPOPECCUOHATBHOMN JAESITEIbHOCTH.
. BHe3anHble 0TKa3bl. DKCIIOHEHIMAIBHAS MOJIENb HAJIEKHOCTH.

. [Ipoutecc n3noca. Moaens Hazie:xkHOCTH Panes..

. I3HOCOBBIE OTKA3BI.
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21. Monens HanexxHocTH BeitOymna.

22. HopmanbsHOe pacmpesielieHre U OMMChIBAEMBIE UM ITapaMeTPhl HaJe)KHOCTH.

23. OneHOYHBIC 3HAYCHHUS TOKa3aTesIeH HaJIGKHOCTH U CITIOCOOBI X TTOTYICHHUSI.

24. CnerualibHbIC UCTIBITAHUS U JJAHHBIE MPAKTUYCCKOUW IKCILTyaTaI[iH.

25. Bei0opka u reHepaiibHasi COBOKYITHOCTh. [Ipumepsl n3 001acTH UCTIBITAHUN HA HAJC)KHOCTD.

26. JloBepuTenbHBIA MHTEPBAJ U JOBEPUTEIbHASI BEPOSITHOCTh B pacdyeTax Moka3aTelieil Haiexk-
HOCTH.

27. DTanbpl TOCTPOSHUS BAPUAIIMOHHOTO Psifia BRIOPAHHOTO IMOKa3aTels HAAC)KHOCTH.

28. IIpoBepka 0JTHOPOJHOCTH MCIIBITAHUNA Ha HAJEKHOCTh. KpuTepuii MpoBEpKH COTIIACHO
I'OCT.

29. Ciy4aifHBIi TPOIECC U €TO XapaKTePUCTHKH.

30. Bunp! nieneit Mapkosa. [lepexogHbie BEpOsSTHOCTH.

31. Cucremsl ¢ BoccTaHOBICHHEM. [[OHATHE HUHTEHCUBHOCTH PEMOHTOB.

32. Onpepenenne cpeaHeit HapaObOTKH 10 OTKa3a BOCCTaHABIMBAEMOW CHCTEMBI.

33. Pacuer ¢yHKIIUY TOTOBHOCTH JIJIsI IOCIIEIOBATEILHON CHCTEMBI

6.2. Onucanune nNoka3zaresjeil U KpUTEPUEB KOHTPOJIS yCIIeBAeMOCTH, OTIH-
CaHMe LIKAJI OLleHUBAHUS
JUIsl OLIEHKW 3HAaHWW, YMEHUM, HAaBBIKOB U (DOPMUPOBAHMS KOMIETEHUIUU IO
JVCHHIUIMHE MOXET IPUMEHATHCA TPAJMIIMOHHAS CHCTEMA KOHTPOJS W OLICHKHU
YCIIEBAEMOCTH CTyAEHTOB. [Ipn HCOIb30BaHNM TPATUIIMOHHOW CUCTEMBI KOHTPOJIS U
OLICHKM YCIIEBAEMOCTU CTYIEHTOB JIOJKHBI OBITh MPEACTABICHBI KPUTEPUN BBICTAB-
JeHUs] OLCHOK Ha 3ayeTe MO YeThIpeXOaIbHON CHCTEME «OTJIMYHO», «XOPOLIO»,
«YZOBJIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHOY.
Kpurepuu oneHnBanusi pe3yJibTaToB 00yUeHUsA
Tabmuia 7

Onenka

Kpurepun oneHuBaHusi HA 3a4eTe ¢ OLEHKOM

Bricokunii ypo-
BEHb «5»
(3auTeno, oTIU4-
HO)

OLCHKY «OTJIMYHO» 3aCITYKUBACT CTYACHT, OCBOMBIIIHH 3HaHUA, yMC-
HUS1, KOMIIETEHIIMU U TEOPETUUYECKUI MaTepua 6e3 mpoOeoB; BBIMOJ-
HUBIIWH BCe 3alaHuA, MPEAYCMOTPCHHBIC y‘~I66HI>IM IIJTaHOM Ha BBICO-
KOM Ka4eCTBEHHOM yPOBHE; MPAKTUYECKUE HABBIKH MPO(ecCcroHaIbHO-
ro MPUMEHEHUSI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

KoMmnerenuumn, 3akpeniéHHple 3a JUCHUIUIMHON, ¢(OPMHPOBAHbI HA
YPOBHE — BHICOKHIA.

Cpennuii ypoBeHb
«»
(3aureno, xopo-
110)

OILICHKY «XOPOII0» 3aCIy’KUBAET CTYICHT, IPAKTUYECKH MOJTHOCTHIO
OCBOMBIIINM 3HAHUSA, YMEHM, KOMIICTCHIIUU U TEOPETUYECKUN MaTepU-
a1, yueOHbIe 3aJJaHKs HE OIICHEHbl MaKCUMAaJIbHBIM YHUCIIOM 0aJljioB, B
OCHOBHOM C(hOPMUPOBAI MPAKTUYECKHE HABBIKH.

KoMnerenuumn, 3akperiéHsple 3a JMCHUIUIMHON, ¢(pOpMHPOBaHbI HA
YPOBHE — XOPOIIHii (CpeHuii).

[Toporosslii ypo-
BEHb «3» (3auTe-
HO, YJOBJIETBOPU-

OIICHKY «Y/J0BJIETBOPUTEJIBLHO» 3aCTY)KHBACT CTY/ICHT, YaCTHYHO C
npobenaMy OCBOMBILUI 3HAHUS, YMEHHS, KOMIIETEHIIMN U TeOpeTHYEe-
CKUI MaTepuaj, MHOTHE yueOHbIe 3aaHusI TUOO HE BBIITOJIHUI, TUO0
OHH OLIEHEHBI YUCIIOM 0aJUIOB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOpbIE

TEIbHO) MPaKTUYECKHE HAaBbIKU HE C(POPMHUPOBAHHBI.
Komnerenunu, 3akpeni€HHble 3a AUCLUIIIIMHON, C()OPMHPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.
MuHUMaNbHBIA | OLIEHKY «HEYAOBIETBOPUTEIBHO» 3aCIy’)KMBAET CTY/IEHT, HE OCBOMBIIUI

YPOBEHB «2» (He-
3a4YTE€HO, HEY/I0-
BJIETBOPUTEIIHHO)

3HaHUs, YMEHUs, KOMIIETEHIIMM M TEOPETUYECKUN Marepuan, yueOHbIe
3aJJaHKs HE BBITIOJIHUII, IPAKTUYECKHE HAaBBIKU HE C(HOPMUPOBAHBI.
Komnerennuu, 3akpeni€Huble 3a AUCUUIIINHON, He ¢()OPMHUPOBAHBI.
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7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE o0ecnevyeHne TUCITUTINHBI

7.1 OcHoBHas TUTEpaTypa

1. Tony6era H.B. MaTemaTrueckoe MOJICTHPOBAHUE CHCTEM H TPOIECCOB. Y4yeOHOe Tocodue.
M.: WUzp-Bo Jlawp, 2021, 192 c. DOnektponssiii pecypc. Hoctyn uz OBbC «Jlanb»
https://e.lanbook.com/book/76825?category=916&publisher=905

2. MonenupoBaHHe CHCTEM M IMPOIECCOB : yueOHMK miist By30B / B. H. Bonkoga [u 1p.] ; mon
penakuueii B. H. Bonkosoii, B. H. Ko3noBa. — Mocksa : U3narensctBo FOpaiit, 2023. —
450 ¢. — (Bsicmee oopazoBanue). — ISBN 978-5-9916-7322-8. MoaenupoBaHue CHCTEM U
mporeccoB : yueOHuk aiist By30B / B. H. Bonkosa [u ap.] ; mox pexakiueit B. H. BonkoBoi,
B. H. Ko3noBa. — Mocksa : U3narensctBo IOpaiit, 2023. — 450 c¢. — (Bsicmiee o6pa3oBa-
Hue). — ISBN 978-5-9916-7322-8. — Texkcrt : snextponnslii // Obpa3oBarenbHas miaT-
dopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/511077 (mata obGpareHus:
01.09.2023). — Tekcrt : aaekTponHsblii / Obpa3oBarenbHas miardopma FOpaiit [caiT]. —
URL: https://urait.ru/bcode/511077 (nara obpamenus: 01.09.2023).

7.2 JlonoJIHUTEJIbHASI JINTEPATypPa

1. DKOHOMHKO-MAaTeMaTHYCCKUE METObI M MPUKIIaaHbIe Moaenu [ TekcT] : yueOHOe mocooue
JUIS CTY]I. BY30B I10 2KOH. crell.; Pekomena. M-Bom o6m1. u ipod. o6pas. PO / B. B. deno-
ceeB, A. H. T'apmam, J[. M. Haitur6eros; Pen. B. B. ®enocees. - M. : KOHUTU, 2002. - 391
c. (66 3K3).

2. Teopwus BeposTHOCTEW M MareMaTtuieckas cratuctuka [Tekcrt] : y4e0. mocobue /ajisi By30B;
Pexomenyn. M-Bom o0pa3. PO / B. E. 'mypman. - 7-e uzn., crepeotuit. - M. : Beicii. mkona,
2001.-479 c.

3. TOCT P M3K 60605.6-2007 Hagexxnocts B TexHHKe. Kputepuu npoBepku MOCTOSHCTBA
WHTEHCUBHOCTH OTKA30B M MapaMeTpa moToka otka3os. M.: Crangaptundopm, 2008. 28 c.
JocTtyn u3 cucremsl I apasr.
https://demo.garant.ru/#/document/401259218/paragraph/388/doclist/1251/1/0/0/%D0%93
%D0%IE%D0%A1%D0%A2%20%D0%A0%20%D0%9C%D0%AD%D0%9A%2060605.
6-2007:2

7.3 HopmaTuBHBIE PABOBbIE AKTHI

1. TOCT P 27.004-2009. Hagexxnocth B TexHuke. Monenu otka3oB. M.: Crangaptundopm,
2010. 15 c. Joctym u3 cuctemsl ['apaHrT.

2. TOCT P 27.001-2009 Hanexuocts B Texnuke (CCHT). Cucrema ympaBiieHUs HaJEKHO-
ctet0. OcHOBHBIE TTONTOXkeHUsA. M.: Crannaptundopm, 2010. 16 c.

3. TOCT P 50.1.037-2002. ITpuxnaanas cratuctuka. [IpaBuia mpoBepKH OMBITHOTO COTJIACHS
¢ teopernueckuM. Hemapamerpuueckue kputepuu [Texct]. Bren. 2002-04-23. M.: 13a-Bo
crangaprtos, 2002. 43 c.

4. TOCT P 50779.21-2004. Ctatuctuueckue Metoasl. [IpaBuia onpeaeneHus ¥ METOIbI pac-
YyeTa CTATUCTHUECKUX XapaKTEePUCTHK MO BHIOOpOUHbIM naHHBIM. Y.1. HopmanbsHOe paciipe-
nenenue. M.: UIIK U3a-Bo crangaptos, 2004. 48 c.

7.4 MeToauyecKkue yKa3aHusl, peKOMeHIAMH U JIPyrue MaTepuaJibl K 3a-
HATUAM

OOyueHue Mo JUCIUIUIMHE COCTOUT U3 JIEKIIMOHHBIX U MPAKTUYECKUX 3aHSATHI. BBI-
MOJTHEHHUS] 3aJaHUM U MHAUBHUIYAJIbHBIX TBOPUECKUX 3aJjaHUK B KOMIIBIOTEpPHOM Kiacce. B
Hayajie MPaKTUIECKOTO 3aHATHUSL CTYACHTHI TOBTOPSIOT TEOPETHUYECKHNE OCHOBBI, HEOOXOIH-
MBbI€ JJI PACUETHOTO BBIMOJTHEHUS 3adaHui pabore. PacueTHpie 3aMaHusl BBITIOIHSIIOTCS
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CTYACHTAaMHU Ha OCHOBAHUU CO6paHHI:>IX CaMOCTOATCJIIBHO 0(1)I/IHI/IELHBHI>IX OTpacCJICBbIX CTATU-

CTHYCCKHX NAaHHBIX.

8. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKANIMOHHOM ceTH
«/HTepHeT», HeOOXOAUMBIX VISl OCBOCHH S JUCIHUILIUHBI

1. Peectp @enepanbHbIX

rocyaapCTBCHHBIX I/IHCI)OpMaL[I/IOHHBIX CHUCTEM

http://rkn.gov.ru/it/register/ (oTKpBITBII qOCTYII)
2. OdunmanbHBIN caiiT ciy)Obl TocynapcTBeHHON craTucTuku PD_www.gks.ru

(OTKpPBITBIN JOCTYII)

9. [lepeyeHb NPOrpaMMHOro odecriedeHUss 1 HHPOPMANMOHHBIX CIIPABOYHBIX

CUCTEM

3aHATHUS IMPOBOIATCA B ayAUTOPUAX, 060py,Z[OBaHHI)IX IICPCOHAJIbHBIMHU KOMIIb-
IOTCpaMu, O6’I)€I[I/IHCHHI>IMI/I B JIOKAJIBHYIO CCTh C BBIXOAOM B MHTCPHCT C 00s13aTeIIb-
HBIM HAJIMYUCM IIPOCKTOPA AJIX1 BOSMOKHOCTH ITOKa3a Hp€3CHTaHI/Iﬁ H 3KpaHa.

Tabmauia 8
HepequL MnporpaMmMHoOro o0ecrieyeHus
Ne HaHMeHOBaHHeu HaumenoBaHnue Tun Tox
pasjeiia yueoHoit ABTOp
n/n MPOrpaMMbI MPOrpaMMbl pa3paéoTku
JAUCHATLIHHBI
1 | Bce paznensl MS Excel pacyeTHas Microsoft | 2010 u mo3aHee
Bce pasnenst MS Power Point | reMmoHCTpalMoHHas Microsoft | 2010 u mo3aHee
3 | Bce pasgens MS Word pacueTHas Microsoft | 2010 u mo3aHee
4 | Bce pasgens Internet Explorer |momckoBas Microsoft | 2010 u mo3aHee
5 |Pazmen 1 ARIS Express pacueTHas ARIS | Onnaitn-noctyn
BEPCHH

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOTMMOIH /15
OCYyLIeCTBJICHHSI 00Pa30BaTEJILHOI0 MPOoLecca MO JUCHHUILIMHE

Tabmauma 9

CeegeHust 00 00€CIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPUAMHU,
Ka0OMHeTaMM, JJa00paTOPUSIMH

HaunMeHnoBaHHe ciemHaJIbHbBIX
noMeneHud U moMeneHu
AJISE CAMOCTOSITeJIbHOM pado-
ThI (Ne yueOHOro Kopmyca, Ne
ayJAUTOPHH)

OCHALLIEHHOCTD CHEeHAJLHBIX OMEIEHUA ¥ MOMeIeH NI
JJIS1 CAMOCTOSITEIbHOM PadoThI

1

2

No29
(yn. Bonbmas AkagemMudeckas,
nom 44, ctp. 3), ayn. 203 yueo-
Has 1abopamopusi, yuebHas
ayoumopust 015 2pynnosuIx U
UHOUBUOYATILHBIX KOHCYIbMA-
yutl, yuebHas ayoumopus 0
meKywe2o0 KOHMpOJsi U nPoMe-
AHCYMOYHOU ammecmayuu, no-
MewjeHue 01 CAMOCMOosmelb-
HOU pabombl

[lepconanbubiii komnbtoTep 32 mt. (MHB. Ne

210134000001134; 210134000001192;210134000001193;
210134000001194;210134000001195; 210134000001196;
210134000001197;410134000000590; 210134000001181,
210134000001182;210134000001183; 210134000001184;
210134000001185; 210134000001186:210134000001187,
210134000001188; 210134000001189; 10134000001190;
210134000001191; 210134000001168; 10134000001169;
210134000001170; 210134000001171; 10134000001172;
210134000001173; 210134000001174; 10134000001175;
210134000001176; 210134000001177; 10134000001178;
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210134000001179; 210134000001180)
CNet Switch CNSN-1600 2 mr (MuB. Ne 410134000000196;

410134000000196)
bubnmoreka um. H.W. XKenes- UuranbHblid 3a1. 12 KOMIBIOTEPHBIX MECT C JOCTYIIOM B 3JIEK-
HOBa TpoHHbIN Katanor [{Hb u Uutepner.
(JIlucrBennuunas ayes, . 2 .1,
koM. 133)

KomnaTsl caMOnoArOTOBKH CTY-
JIEHTOB B OOIIEKUTHUAX

11. MeTozmquKne PEKOMEHIAIIUNA Oﬁy‘laIOHII/IMCﬂ I0 OCBOCHHIO JUCHUIIJIMHDBI

OO0pa3zoBarenbHbI MPOLECC MO TUCIUILIUHE OPraHu30BaH B (hopMe YUeOHBIX 3aHATHH (KOH-
TaKkTHas pabora (ayIUTOPHOM M BHEAyIUTOPHOI) OOydarouMxcs C MpernojaBaTeIeM U caMOCTOs-
TesbHas pabota oOyuaronuxcs). Y4yeOHbIe 3aHATUS (B TOM YHMCIE MO peajn3aluy MPaKTHYECKON
MOJTOTOBKU) MPE/ICTaBICHBI CIEIYIOIIMMH BUIAMHU, BKJIIOYas yueOHbIC 3aHSATHS, HApaBIeHHbIC HA
NPaKTUYECKYIO MMOATOTOBKY O0YYaroIIUXCs ¥ MPOBEACHUE TEKYIIETO KOHTPOJISl YCIIeBAeMOCTH: Jia-
OopatopHble paboThI (3aHATHS CEMUHAPCKOTO TUIIA); TPYNIOBbIE KOHCYNIbTALMU; UH/IUBUyaJIbHbIC
KOHCYJIbTAIlMH ¥ MHBIE YUeOHBIC 3aHATHS, MPEIyCMaTPUBAIOINE HHIUBUAYAIBbHYIO paboTy Ipero-
JaBaTels ¢ 00ydaroluMCs; caMoCcToATenbHas paboTta oOyuaromuxcs.Ha ydyeOHbIX 3aHATHAX 00Y-
YAOIIMECs] BBIMOIHSIOT 3alUIAHUPOBAHHBIC HACTOSIIEH MPOTpaMMOM OTAENbHBIE BUIBI YUEOHBIX
paboT, B TOM YHCIIe OTAEIbHBIX JIEMEHTOB paboT, CBA3aHHBIX ¢ Oyayiei nmpodeccnoHanbHOMl nes-
TEIbHOCTBIO.

AKTHBHO-TBOpPYECKUH MOJXO K paboTe ¢ ydeOHBIM MaTepHalioM Ha JIabopaTOPHBIX paboTax
00yCJIOBJIEH Ka4eCTBOM IMOJIOTOBKH CTYACHTA K 3THM (opMaM 3aHSTHI. B TIEPUOJ] CAMOCTOSATEIb-
HOM paboThl, aKTUBHBIM Y4acTHEM B 00CYKJIEHUU BOIPOCOB U PEIICHUH 3a]a4 Ha 3aHATUAX. B 3Tux
EeNSAX 33]a9d, BRIHOCHMBIE ISl PEIICHUs, JOJDKHBI OBITh TITyOOKO M3YYeHBI, IIPOyMaHbl, IIPOaHa-
JU3UPOBAHBI U MPEJICTABICHBI B KOHCIIEKTAaX B BUAE (HOPMYI U MOJeliel B IMEepUO CaMOCTOSTENb-
HOW paboTel. CamocTosiTenbHasi paboTa CTyIEHTa SBISETCS BAKHBIM BHJOM Y4eOHOW padOTHI B
VYuusepcutere. OCHOBHBIMH BHJIAMH CaMOCTOSITENIbHOM BHEayJIUTOPHOM paboThl Mo y4eOHOH
muctuiuinHe «OCHOBBI MAaTEMATHUECKOTO MOJISITMPOBAHMS CHCTEM BOJOCHAOKEHHUS M BOJIOOTBE-
JICHUS» SIBISIFOTCS: CaMOCTOSITENIbHOE YIIyOJIeHHOE N3yYeHUe pa3zesoB y4eOHOH TUCIUIUIUHEI C 1O0-
MOIIIBI0 PEKOMEHIOBAHHOH JIUTEPATYpPhl, HHTEPHET-PECYPCOB, MOBTOPEHUE U IOPAOOTKA U3JTI0KEHHO-
ro Ha 3aHATUAX MaTepuasa, cOOp MCXOAHBIX JaHHBIX JUIsl MOJICIIMPOBAHUS B IN100AIBHOM CeTH, IO-
BTOp pelIaeMbIX 33/1a4 J0Ma, CAMOCTOSTENBHYIO pabOTy ¢ MPOTPAaMMHBIM OOECIIEYeHHEM H TOJI-
TOTOBKY K 9K3aMEHY.

[ToaroroBka k 3a4detry ¢ ouenkoi. K 3adery ¢ orneHkoi HEOOXOAWMO TOTOBUTCS II€JICHA-
IPaBJIEHHO, PETYJSPHO, CUCTEMAaTHUECKU U C MEPBBIX JIHEH 00ydeHus no AaHHou nucuuruivze. Ilo-
IIBITKa OCBOUTH TUCIHIUIMHY B IEPHOJ HETIOCPEACTBEHHOW TMOATOTOBKM K SK3aMEHY, KaK MPaBHIIO,
ObIBaeT Majo NPOIYKTUBHOM U HeapdeKkTUBHON. B camom Havane u3ydeHus yueOHOM TUCIUITITMHbI
HEO0OXOMMO 03HAKOMHUTHCS CO CIEAYIOIIENH yueOHO-MeTOINYECKOW JOKYMEHTAUe: nporpaMmmon
o y4eOHON AMCLUIUIMHE; MEepeuyHeM 3HAHWM, HaBBIKOB U YMEHUH, KOTOPBIMU CTYJEHT JIOJIKEH
OBJIA/IETh, COCTABOM KOMITETEHIINH, KOTOPBIMUA HEOOXOIUMO BJIAJIETh 110 OKOHYAHUH U3YICHUS Kyp-
ca; TEeMaTUYECKUM IUTAHOM M JIOTUKOM M3y4eHUs TUCLMIUINHBI; IIaHaMU 3aHATHH U TUIIAaMU peria-
€MBIX TIPUKIATHBIX 337a4, OpPraHW3allMel KOHTPOJIBHBIX MEpPOTPHUSATHHA IO MPOBEPKE TEKyIIeH
yCIIEBa€MOCTH; PEKOMEH/IOBAaHHOH JIUTEPaTypoll U MHTEpHET-pecypcamu; MepedyHeM BOIPOCOB IO
MOATOTOBKE K 3a4ETy C OIEHKOW. ITO MO3BOJUT C(HOPMHUPOBATH YETKOE MpECTaBICHHE 00 00beMe
U XapakTepe 3HaHUM U yMeHHUl, KOTOPBIMU HaJ0 OyAeT oBlaneTh Mo aucuumuimHe. Cuctemaruye-
CKO€ BBITIOJIHEHHE YIeOHOW pabOThl Ha MPAKTUYECKUX 3aHSATHIX ITO3BOJIUT YCIIEITHO OCBOUTH JTHIC-
LUIUTMHY U CO3/1aTh XOPOIYyI0 0a3y Ui ClauM 3a4eTa U MOJTY4YEeHHUS BBICOKON OLEHKH.

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH.
CryneHT, MponmyCTUBIIHN 3aHATHS, 00513aH MPUHECTH KOHCIICKT 3aHATHS.
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12. MeToanueckue peKOMEeHIAUM NMPENoJABATEISIM 110 OPraHU3aluu 00y4eHUs M0
AUCHUILINHE

3aHATHS 110 AUCLUUIUIMHE MPOBOIATCS B CIEAYIOIUX (popmax: JEKUUU U MPaKTUYECKUE 3a-
HATHS B KOMIIBIOTEpPHOM KJiacce. Ba)KHBIM MOMEHTOM IpH 0OBSICHEHUH TEOPETHUECKOT0 MaTepuaa
ABIISIETCS. MPEIYNPEKICHNE MAaCCUBHOCTU CTYACHTOB M OOECIeUeHUE AKTUBHOTO BOCHPHSITHUS U
OCMBICJIEHHS MU HOBBIX 3HaHul. Onpenendroliee 3Ha4eHUE B PEIICHUH 3TOW 3a/adyd UMEIOT J1Ba
JTUAAKTHYECKUX YCIIOBUS: BO-TIEPBBIX, CAMO HM3JI0KEHHE MaTepuaya MelaroroM J0JKHO OBITh CO-
JiepKaTeIbHBIM B HAYYHOM OTHOIIECHUH, )KUBBIM U MHTEPECHBIM 110 (pOpMeE; BO-BTOPBIX, B IIPOIECCE
YCTHOTO M3JIOKEHUS 3HAHUN HEOOXOIUMO MPUMEHSTh 0COObIE MEeAarornyeckue MpueMsbl, BO30yxK-
JAIONINE MBICIUTEIbHYIO aKTUBHOCTh CTYICHTOB U CIIOCOOCTBYIOIINE MOAIEPKAHUIO UX BHUMAHUS

OnuH U3 3TUX NPUEMOB — co30aHue npobdiremuou cumyayuu. CamMbIM TPOCTHIM B JTAHHOM
Cllydae SIBJISIeTCSl JJOCTaTOYHO YETKOE OIpe/ieJieHHe TEMbl HOBOI'O MaTepHaia U BbIIEJICHUE TEX OC-
HOBHBIX BOIIPOCOB, B KOTOPBIX HAIUICKHT pazodparbes cryneHTaMm. Oopamuas c6:a3b - AKTyanusa-
Ul IOJTYYEHHBIX 3HAHUI IMyTeM BBISICHEHUS PEaKIIMH YYaCTHUKOB Ha 00CYKIaeMbI€ TEMBI.

Ilpaxmuueckue 3ausamusi Pa3BUBAIOT HAyYHOE MBIIIJIEHUE U PEUb CTYAECHTOB, [103BOJISIIOT
MPOBEPUTH MX 3HAHMS, B CBSI3U C YEM BBICTYMAIOT BaXXHBIM CPEICTBOM JOCTATOYHO ONEPATUBHOM
oOpaTHOH cBsi3U. [l yCHEIHOM MOATOTOBKHU K 3aHSTUSIM CTYJAEHTY HEBO3MOKHO OIPaHUYUTHCS
CIIyIIIaHMEM BBOJIHOTO MaTtepuana. TpeOyercs npeaBapuTenbHas caMOCTOsITeNIbHAs paboTa CTyIeH-
TOB II0 TeME IUTAHUPYEeMOTo 3aHATHs. He MoxeT ObITh U peun 00 3PPEeKTUBHOCTH 3aHATHH, €CIn
CTYJEHTBI MpPEIBAPUTEIILHO HE MOpaboTalOT HaJ KOHCIEKTOM, YYeOHHUKOM, Y4eOHBIM IOCOOHEM,
4yTOOBI OCHOBATENILHO OBJIAJIETh TEOPHEH BOMpOCa.

WNuTepakTiBHOE 00ydYeHHE OOecleyuBaeT B3aMMOIIOHMMAaHHE, B3aUMOJICHCTBHE, B3aWMO-
oOorauieHue. MIHTepakTUBHbIE METOJUKHA HU B KOEM CIIy4yae HE 3aMEHSIOT TEOPETUUYECKUN MaTepu-
aJI, HO CIOCOOCTBYIOT €ro Jy4IlIeMy YCBOCHHIO M, YTO OCOOEHHO Ba)XXHO, (JOPMUPYIOT MHEHHUS, OT-
HOILICHUS1, HABBIKU MTOBeACHUs. IHTEpaKTUBHBIE METO/IbI IPUMEHSIIOTCS Ha JJAOOPATOPHBIX paboTax.

IIpezenmayuu ¢ Ucnonb308aHUEM PA3TUYHBIX BCHOMO2AMENLHBIX CPEOCME C 00CYIHCOEHUEM.
Hcnonp3yroTest pa3iinyHble BCIIOMOTaTeNIbHbBIE CPEACTB: JI0CKA, KHUTH, CIai/ibl 1151 KOMIIBIOTEPOB U
T.1. IHTepaKkTUBHOCTH 00ECIIEYNBAETCS IPOLIECCOM MOCIEIYIOMIETO 00CYKACHHUS.

Pewenue unousudyanouvix meopueckux 3a0anuii Ha NepCoOHAIbLHOM KOMNbIOmepe COCTaBIIA-
€T BaXHYI0 4acTh Kypca. MHauBuayandbHas 3ajada TOJBKO Torjaa OyAeT pelleHa MpPaBUIBHO U
OBICTPO, KOTJla CTYJ€HT BHUMATEJIbHO BBICIYyIIAN MPEIBAPUTEIbHOE O0ObSICHEHNE TUIIOBOW 001Iei
3a/1a4¥ ¥ MOJIYYMJI OTBETHI OT MPEMOJABATEINS IO BCEM HESACHBIM BOIPOCAM CO3AAHMS MOJIENH U €€
IIPOTrpaMMHOM peanu3anyi.

IIporpammy pa3paéorana:

//

KonpnparseBa O.B., K.T.H., JOLEHT
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PELIEH3USA
Ha pado4y0 NporpaMmMy TUCHHUIJIMHBI
b1.B.6 «MaTremaTnuyeckoe Mo/JIeJIMPOBAHNE CUCTEM BOJOCHA0KEHHSI M BOIOOTBEICHUNA»
OIIOII BO mno nanpasiaenuro 20.04.02 — Ilpuporoo0ycTpoiicTBO U BOJONOIb30BaHHE
HanpaBJeHHOCTh: «[ludpoBusanms nHxeHepHbIX cucteM B ATTK».
(kBaju(puUKanUs BbITYCKHUKA — MATHCTP)

KonecuukoBoii Mpunoit AnekceeBHoi, rinaBHbIM MHXeHepoM OOO «TexHompoekT», KaH-
TUAAaTOM TEXHUYECKMX HayK  (Jajee 1o TEKCTYy PelieH3EHT), IpOoBeJeHa pelieH3us padouei mpo-
rpaMMbl AUCUUIIIMHB OCHOBBI MaT€MaTUYECKOTO0 MOJECIUPOBAHMS CHCTEM BOJOCHA0XKEHUS U BO-
nootseneHus» OITOIT BO nmo nanpasnenuto 20.04.02 ITpuponoo0ycTpoiicTBO U BOOMIOIB30BAHHE
HarnpaBieHHOCTh «l{udpoBuzanus nrxenepubix cucreM B AIIK», pazpaborannoit 8 ®I'6OY BO
«Poccuiickuii rocynapcrBeHHblil arpapHbiii yHuBepcurer — MCXA umenu K. A. Tumupszesa», Ha
kadeape CAIIP u unxeHepHBIX pacueToB (pa3padorunk — KonapareeBa Oisbra BrmagumupoBHa,
noueHT kadenpsl CAIIP 1 MH)XEHEpHBIX pacyeToB, KAaHAUIAT TEXHUIECKUX HAYK).

PaccmoTpeB npezicTaBieHHbIE HA PELEH3UI0 MaTepUAIIbl, PELIEH3EHT MPUIIET K CIEAYIOIUM
BBIBOJIAM:

1. lIpenwsaBnennas pabouas mporpamma AUCHUILTUHBI «OCHOBBI MATEMAaTUYECKOTO MOICIH-
pOBaHMS CHCTEM BOJOCHAOXCHHS M BOJOOTBEICHUs» (nanee mo Tekcry Ilporpamma) coomeem-
cmeyem Tpeboanusm O@I'OC BO no nanpasnenuto 20.04.02 IIpupoaoo0ycTpoicTBO U BOAOIOIb-
3oBanue. [Iporpamma codepowcum Bce OCHOBHBIE pa3fieiibl, coomeemcmeayem TPeOOBaHUSAM K HOP-
MaTHUBHO-METOJIUYECKUM JTOKYMEHTAM.

2. llpencrasnennas B [Iporpamme akmyansnocmey yieOHON TUCIUTUIMHBL B PAMKaX pPeaju-
sarun OIIOIT BO wme noonescum commenuto — DUCHUAIUIAHA OTHOCUTCSA K 00SA3aTEIbLHOM 4YacTH
yuebHoro uukia — bl.

3. Ilpencrasnennsie B [Iporpamme wuenu NUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUIM
@I'OC BO nampasnenus 20.04.02 [Tpupo1000ycTpoiicTBO U BOIOTIOIB30BAHHE.

4. B cootBetctBuM ¢ [Iporpammoii 3a qucuuminHoiit OCHOBBI MATEMAaTUYECKOTO MOJICITHPO-
BaHUSl CUCTEM BOJOCHAOXKEHHS M BOJOOTBEACHMS) 3aKpEIJICHO 3 KomnemeHyuu. J[UCUUIUIMHA
«MaTemaTuieckoe MOJEIMPOBAaHUE BOJIOCHA0XKEHUS U BOAOOTBEJCHUS» U IpencTaBieHHas IIpo-
rpaMMa cnocobHa peanuzosams UX B OOBSBICHHBIX TpeOoBaHUAX. Pe3ynbrarel 0OydeHus, npen-
cTaBiieHHbIe B [Iporpamme B KaTeropusx 3HaTh, yMETh, BIAACTh coomeemcmayom cCuenupuke u
COJIEP’KaHUIO JUCLMIUIMHBI U QeMOHCIMPUPYION 803MONCHOCHIb TIOJIYUYEHUS 3a8BJICHHBIX PE3ylbTa-
TOB.

5. O0mast Tpyao€MKOCTh MUCHMIUIUHBI «OCHOBBI MAaT€MaTHYE€CKOTO MOJIECIUPOBAHUS CH-
CTEM BOJIOCHA0KEHHUS M BOJIOOTBEICHHs» COCTaBisieT 3 3auéTHbiX eanHuipl (108 gacos). [TpakTu-
YEeCKOH MOATOTOBKU HE MPEIYCMOTPEHO.

6. Mudopmarus o B3aMMOCBSI3U U3y4aeMbIX JUCHUIUIMH M BONPOCAM MCKIIOYEHUs J1yOmu-
POBaHUS B CONEPKAHUH TUCHUIUTMH coomeemcmeayenm NercTBUTeNbHOCTH. Jluciurmmimaa OCHOBBI
MaTeMaTHYECKOro MOJIETMPOBAHMs CHCTEM BOJOCHAOKEHUS M BOJOOTBEJEHHS» B3aMMOCBs3aHa C
npyruvu guctuiuHamu OITOIT BO u Yue6noro miana mo Hanpasienuto 20.04.02 TIpupoaoo0y-
CTPOMCTBO U BOJIONOJIb30BAaHHE U BO3MOXKHOCTb AyOJUPOBaHUS B COJEPKAHUU OTCYTCTBYET.

7. TlpencraBnennas IIporpamMma mpearonaraeT MCIOJb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH, NCTIOIb3yEeMbIe TMPU peau3alliy Pa3InYHbIX BUI0B y4eOHOH paboTsl. Dop-
MBI 00pa30BaTENFHBIX TEXHOIIOTUI_coomeemcmayom CrielupUKe TUCIIATITHHEI.

8. Ilporpamma nucuumiuHbl «OCHOBBI MaTeMAaTHYECKOTO MOJEIMPOBAHUS CHCTEM BOO-
CHa0XEeHUS ¥ BOJOOTBEJCHHUS» TPEIIOIaraeT 3aHsATH B MHTEPAKTUBHON GopMme.

9. Bwuapl, copepikaHue M TPYJOEMKOCTb CAMOCTOSITEIBHON PabOThl CTYJEHTOB, MPEICTAB-
nenHbie B [Iporpamme, coomeemcmeyiom TpeOOBaHUSM K IOATOTOBKE BBITYCKHHKOB, COJIEpIKa-
mumcest Bo @I'OC BO nanpasnenus 20.04.02 IIpupo1006ycTpoiicTBO U BOJOIIOIB30BAHHE.

10. IIpencraBnenHsle U onucanabie B [IporpamMme Ghopmbl mekyuell ONEHKN 3HAHHUHA (yCT-
HBII OMPOC, PeICHNEe WHIMBUIYAIbHBIX U TUIOBBIX 3a]a4, JUCKYCCHUS), COOMBemcmayont Crelu-
(¥Ke TUCIUIUTMHBI U TPEOOBAHUAM K BBIITYCKHUKAM.
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2. Bujpl, cojiepkaHue U TPYA0EMKOCTb CaMOCTOSTENIBHOM paboThl CTYAEHTOB, MPeACTaBIICH-
Hele B [Iporpamme, coOTBeTCTBYIOT TpeGOBAHHSM K TIOATOTOBKE BBITYCKHHKOB, COIEpIKa-
mumest Bo ®T'OC BO nanpasnerns 20.04.02 [pupomoo0ycTpoRCTBO H BOAOTIOIB30BAHHE
HAaIpaBJIeHHOCTH: VIH)KEHEpHbIE CHCTEMbBI BOXOCHA0KEHHS M BOIOOTBEACHHUSI.

@opma MPOMEKYTOYHOTO KOHTPOJIS 3HAHWH CTYACHTOB, MpexycmoTpeHHas [Iporpammoii, ocy-
EeCTBsETCs B GOpME 3a4eTa, 4TO COOTBETCTBYET CTATYCy AMCIMIUIMHBI, KAK JMCUMILUIMHBI 6a30-
BOii, BapuaTHBHON yacTh yueOHoro umiiia — b1 ®I'OC BO nanpasnenns 20.04.02 [Tprponoody-
CTPOMCTBO M BO/OMOJIb30BaHKE. DOPMBI OLICHKH 3HAHHH, MpeJicTaBIeHHbIe B [Iporpamme, cooTser-
CTBYIOT CrHenM(HKe AUCIUILTHHEL X TPEOOBAHUSAM K BBITYCKHHKAM.

VueOHOo-MeToMUecKoe 00eCIeYeHNe AUCLIMILIMHEI IPEACTABICHO: OCHOBHOMN JIMTEpaTypoii — 4
MCTOYHHKA (0a30Bble yueOHHKH), JOTOIHATEIBHOM JUTEpaTypolt — 3 HauMeHoBaHus, UHTepHET-
pecypeel — 6 HCTOYHHKOB M co0TBeTCTBYET TpeboBanusm ®I'OC BO namnpasienus 20.04.02 [1pu-
po1000yCTPOMCTBO ¥ BOIOMOIB30BaHKE HanpasieHHOCTH LludpoBusanus WHKeHepHOH HH(pa-
cTpykTyphl (CHeTeM BoocHaOKEeH!s W BOZOOTBEACHHS). MaTepHalbHO-TeXHIHYeCKOe obecreyenne
JMCIHILTAHBI COOTBETCTBYET CrienuduKe AMCHMIIMHBI «OCHOBBI MATEMATHYECKOTO MOJETHPOBa-
HHUS CHCTEM BOJIOCHAOXKEHMSI M BOJOOTBEJICHHS» M 0OECIeYHBAET HCIOJIb30BAHNE COBPEMEHHBIX
00pa3oBaTeTbHBIX, B TOM YHCIIC HHTEPAKTHBHBIX METOI0B 00yHYEHHUS.

11. Meroauueckne peKOMEHIalli| CTYIAEHTaM ¥ METOAWYECKHE PEKOMEHIAHH MTPeroiaBa-
TEJISIM TI0 OpraHMW3aluy OOYHYeHHUS MO JAUCUMILUIHHE HAI0T MPEICTaBIeHHE O crienuduke oOyueHus
110 auctuIuiMHe OCHOBBI MOICTHPOBAHMUS HHIKEHEPHBIX CHCTEMY,

OBILUME BbIBO/IbI

Ha ocHoBaHWM NPOBEICHHOH PELIEH3WH MOXKHO CAEJIaTh 3aKIIIOUEHHE, YTO XapaKTep, CTPYKTypa U
cojiepxkaHue pabouelt nporpamMMbl JUCHHIUIHHBI « OCHOBBI MaTeMAaTHYECKOTO MOJIEIMPOBAHKS CH-
crem BozjocHaOkeHust u BopootBeneHus»  OITOIT BO no nampasnenuio 20.04.02 IIpuponoo6y-
CTPOMCTBO W BOJIOINOJIL30BAHNME HAIPABICHHOCTH I[i()pOBH3ausi HHKCHEPHOH HHPPACTPYKTYpPHI
(Cuctem BoNIOCHAGKEHUS M BOAOOTBEICHHS) (KBATH(HMKAIMS BBITYCKHUKA — Gakanasp), pazpabo-
tanHas KonjaparseBoit Omnbroit BragumupoBHO#, 1oneHTOM Kadeaps! CHCTeM aBTOMATH3HPOBAH-
HOTO MPOEKTHPOBAHHS M WHXKEHEPHBIX PACUeTOB, KAHIHIATOM TEXHHYECKHX HAYK COOTBETCTBYET
tpebosarusm @I'OC BO, coBpeMeHHBIM TpeGOBaHHSIM IKOHOMHKH, PbIHKA TPY/a U MO3BOJIUT MPH
e€ pea3aliy yCHenHo obecneunTh HOPMHPOBAHNUE 3asSBICHHBIX KOMIIETEHIIHMH.

Penensent:
K.T.H.,
rinaBHbii wHxkeHep OO0
«TexnompoekT o,
Konecuukora U.A.
«28» 08 2023r.
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