





1 IICJIL H 3aa4Y1 OCBOCHUHA JUCIUITI/IMHbI

Heabro ocBoeHUss IUCHUIUIMHBI «OCHOBBI MAaTEMATHYECKOIO MOJEIUPOBAHUS»
AByIgeTCsl (POPMHUPOBAHME KOMILIEKCA 3HAHUW 00 3Tamax MaTeMaTH4YeCKOro Moje-
JUPOBAHUS, METOIMYECKUX OCHOBAX COCTABJICHUS MAaTEeMAaTHUYECKUX MOJIETEH U UX
MaTEMaTHYECKOT0 UCCIIEA0BaHHUS.

3agaun JUCHHUILIHHBI

—HpI/IO6peTeHI/Ie HABBIKOB B IMMIPMMCHCHUHU OCHOBHBLIX YHMCJICHHBIX MCTOAOB AJIA PEC-
IMICHUA ypaBHeHI/Iﬁ MATEMATUYCCKUX MOIICJICﬁ;

—HpI/IO6peTCHI/Ie HAaBBIKOB B IIPOBCACHUN BBIYUCIIUTCIBHOTO 3KCIICPUMCHTA U aHaA-
JIn3a pe3yJIbTATOB MATEMATUYCCKOI'O MOACINPOBAHU.

2 [lepevyeHb IJIAHHPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JAUCIHHILINHE,
COOTHECEHHBIX C IVIAHUPYeMbIMH pe3yabTaTtamu ocsoennst OIIOII BO

B pe3yabTaTe 0cBOEHHMS TUCHUIJIMHBI (POPMUPYIOTCS ciIeAyONIUe KOM-
NneTeHUNH:

[1K-9 -roToBHOCTH y4acTBOBAaTh B PEUICHUU OTAEIBHBIX 3a7a4 MPHU UCCIe-
JIOBaHUSX BO3JICUCTBHUS MPOIECCOB CTPOUTENBCTBA M OKCIUTyaTalldd OOBEKTOB
IPUPOI000YCTPOMCTBA U BOJIOTIONB30BAHUS HA KOMITIOHEHTHI TPUPOIHOM CpEIbl;

[1K-16 -crmocoOHOCTh MCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
HBIX JTUCLMIUIMH, METOJIbI MaTeMaTHUYECKOTO aHAJIN3a U MOJEIUPOBAHUs, TEOPETH-
YECKOTO MU IKCMEPUMEHTAIBHOTO HWCCIENIOBAHUA TPHU PEIICHUU MpodhecCHOHATb-
HBIX 3a7ad4.

3 Mecto aucuuniunnsl B cTpykrype OIIOII BO

«OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHUS) SIBISICTCS TUCUUIIMHON Ba-
puatuBHoil uactu OIIOII BO moaroroBku o00y4aromuxcsi MO HaIPaBICHHUIO
20.03.02 «IIpupogooOycTpoCTBO M BOJOMOIL30BAHKEY, HAMPaBIEHHOCTh «Me-
JTUOpaIs, PEKyJIbTUBAIUS U OXpaHa 3€MEIIbY.

4 Oobem aucuumInHbI(108 yacoB, 33a4eTHBIX SAUHHUIIbI)

. O0BeM, yacoB
Bunsl yueOHOM paboTh
OuHas 3aouHas
KonTakTHas padora 51 -
B TOM YHUCJIE:
- ayIMTOpHAas MO BUJAM y4eO- 48
HBIX 3aHATUH




Bunsl yaeOHOI paboThI

O0BeM, yacoB

Ounas 3aouHas
— JIEKIUU 18 -
— IPAKTUYECKHE 30 -
- J1a00paTOpHBIC - -
— BHEAYIUTOpHAs 3 -
- 3a4er - -
— 3K3aMeH 3 -
— 3aIHTa KypCOBBIX
paboT (IIPOEKTOB) i i
CamocrosiTesibHas padoTa 57 i
B TOM YHCIIE:
— KypcoBasi paboTa (IpOeKT) - -
- IpOYHe BHUABI  CAMOCTOSI- 57 )
TEJIbHOU paboThI
HToro mo gucuumjiInHe 108 -

5 CoaeprkaHue IMCIUANINHbBI

[lo utoram u3y4aemMoro Kypca CTYACHTBI CIIAaI0T SK3aMeH.
Juctummuaa uzyyaercsa |1l kypce, B 5 cemectpe.

Coaep:kaHue M CTPYKTYPa TUCUMILVIMHBI 10 0YHOI (popme 00yUeHUsI

, Buabl yueOHo# padoThl, BKIKOYAS
= CaMOCTOSITEJbHYIO padoTy CTyI€HTOB
3 U TPYAOEMKOCTH (B yacax)
: = = Jlab6o-
No Tema. g = | g parop- | Camo-
n/n OCHOBHBIE BOIIPOCHI o 5 = [IpakTu- HBIC CTOS-
§~ = S Jleknuuy | 4eckue 3aHsI- TEIb-
E_ 3aHATUSA TS Has
5 pabora
OCHOBBI MaTEMATUYECKOTO -
MOJIETMPOBAHUS: 11€JIb U 3a/1a-
49H Kypca, 00beM TUCIUILTHHBL,
nureparypa. Mcnosb3oBanue [1K-9
1 o 5 1 2 4
Mojeneit. [Iponeccel no3ua- [1K-16
Hus. MeTtoael no3Hanus. Me-
TOJbI HAYYHOTO MTO3HAHMUSL.
dopmanusanys.
Mogenu BOKpyr -
Hac.Onpeaenenue Mojie-
. [1K-9
2 | mu. Tunbl moneneit. Knaccor K-16 5 1 2 5
Mojeneil. CBoMCTBa MOJEIIEH.
KonnuecTBeHHas u kaue-




/o

Tema.
OcHOBHBIE BOIPOCHI

dopmMupyemMbie KOMIIe-
TEeHIUH

CemecTtp

Buabl yueOHoii padoThl, BKIOYAS
CAMOCTOAITEJIbHYI0 PadOTy CTY/ICHTOB
U TPYA0eMKOCTb (B 4acax)

Jlexuun

[Ipaktu-
YECKUe
3aHATUSA

JIab6o-
parop-
HBIC
3aHs-
THUA

Camo-
CTOSI-
TCIIb-

HasAa
paborta

CTBEHHAsI OIICHKA MOJICIICH.
Knaccudukanus komanuae-
CTBEHHBIX IOKa3aTeJICH OICH-
ku Mojaeim. KauecTBeHHas
oIleHKa Mojeu. Moaeau Mu-
poBo33penus. Popmsl npea-
cTaBJIeHUS Mojienu. s gero
HY)KHa MOJICTIb.

[TonsiTHE «<MOAETUPOBAHUEY.
MopennpoBaHne — Kak METOJT
Hay4HOro no3Hanus. Llexs mo-
nenupoBanus. [IpocTteie Mmoje-
. JKu3HeHHbBIH TUKII MOJie-
nupyemMou cucteMsl. [Tpume-
HEHUE MOJIEJIEH U MOJIEIUPO-
BAHMSL.

I1K-9
I1K-16

MaremaTruueckoe MOJEIUPO-
BaHue. Mlcropuueckue sTanbl
BO3HUKHOBEHHUS METOJI0JIOTUU
MaTeMaTH4eCKOr0 MOAEIHPO-
BaHUA. Marematuyeckas Mo-
nenb. Buael MogenupoBaHusi.
Knaccuduxkarnus moneneit mo
croco0y MpeCTaBIICHUSI.
Knaccudukanus matemaTtuye-
CKHUX Mojelnei. Jlerepmunupo-
BaHHbIe MoJenu. CToxacTuye-
CKHEMOJIETIH.

I1K-9
I1K-16

AHanutuyeckas Mojeb.
Mopaenu co cocpe1oTOYEHHbI-
MU napamerpamu. Mojenu ¢
pacnpeeieHHbIMH ITapameT-
pamu. IMurannmonsoe moje-
mupoBaHue. MzomMopdHbie MO-
nemu. 'omoMopdHbIe MO eNH.

[1K-9
[1K-16

Knaccel MaTeMaTHYECKHX MO-
JIelieH, B 3aBUCHMOCTH: OT
CJI0KHOCTH 00BEKTa MOJICIIH-
pOBaHuUs; OT OTlepaTopa Mo/ie-
71 (TIOIMOJIENH ); OT BXOJIHBIX
Y BBIXO/IHBIX MTAPAMETPOB; OT

I1K-9
I1K-16




/o

Tema.
OcHOBHBIE BOIPOCHI

dopmMupyemMbie KOMIIe-
TEeHIUH

CemecTtp

Buabl yueOHoii padoThl, BKIOYAS
CAMOCTOAITEJIbHYI0 PadOTy CTY/ICHTOB
U TPYA0eMKOCTb (B 4acax)

Jlexuun

[Ipaktu-
YECKUe
3aHATUSA

JIab6o-
parop-
HBIC
3aHs-
THUA

Camo-
CTOSI-
TCIIb-

HasAa
paborta

crioco0a uccaea0BaHus MOJIe-
JIY; OT LEJIHU MOJIETUPOBAHUSL.
DTarbl mpolecca MOJIEITHPO-
BaHus. MH(popMalinoHHbIE MO-
nenu. [loctpoenne Moaemnu.
Cxema nocTpoeHusi MOJIEJIH.

CrpykTypa MareMaTH4eCKHX
mojeneii. CBoiicTBa MaTeMa-
THYECKHX Moaenei. Marema-
TUYECKOE MOJICIIUPOBAHHE.
Knaccudukanus maremaTide-
cKoro MojaenupoBanus. Knac-
cudukarms mo Tammy obpasa
MaTeMaTu4yeckou Moneiau. Bu-
JIbI MAaTEMaTHIECKOT0 MOJIEJIH-
pOBaHUS.

I1K-9
I1K-16

Hccnenosanne TeXHUYECKOTO
00BEKTA C UCITOJb30BaHUEM
MaTeMaTHYECKOU MOJIEIH.
[Ipsimast u oOpaTHas 3a1a9u
MaTeMaTHYE€CKOTO MOJICITHUPO-
BaHus. [IpuHsATHE OpraHu3a-
IMOHHO-YIPaBJIECHYECKUX Pe-
LIEHUH C UCIOJIHL30BAaHUEM Ma-
TEMAaTHYECKOI MOJIEJIH CUCTE-
MBI. DTaIbl IOCTPOCHUS MaTe-
MaTHYECKOM MOJIEIIH.

I1K-9
I1K-16

BeruucnurensHbIN 3KCHEPHU-
MeHT. Pa3zpaboTka Merona pac-
yeta. [Ian noctpoeHust BbI-
YUCIUTEIBHOTO YKCIIEPUMEH-
ta. KoMIbroTepHbie MOJIEIH.
[IpenmyiecTBa KOMITBIOTEP-
Horo MoaenupoBanus. Kom-
MbIOTEPHBINA SKCIIEPUMEHT.
HNHCTpYyMEHTBI KOMITBIOTEPHO-
ro MOJAEIUPOBAHUS

[1K-9
[1K-16

10

[locnenoBarenpHOCTD TANoOB

KOMITBIOTEPHOTO MaTeMaTH4e-
ckoro mojenupoBanus. [lons-
THEe MH(QOPMAIIMOHHOH cHCTe-

I1K-9
[1K-16




Buabl yueOHoii padoThl, BKIOYAS
CAMOCTOAITEJIbHYI0 PadOTy CTY/ICHTOB
U TPYA0eMKOCTb (B 4acax)

JIab6o-
parop- | Camo-
IIpakTu- HbIE CTOs-
Jlexum | dYeckKue 3aHsI- TEIb-
3aHATUA TUA HasAa
paborta

Ne Tema.
/11 OcHOBHBIE BOTTPOCHI

dopmMupyemMbie KOMIIe-
TEeHIUH
CemecTtp

Mbl. Bunibl nHpoOpMaoHHoM
cuctembl. CTpykTypa uHpOp-
MAaI[MOHHOM CHUCTEMBI.
ObecnieunBaroiye MoJaCcucTe-
MbI HHQOPMAIIMOHHOM cucTe-
MbI. Moienu nHhopMaImoH-
HbIX cucteM. Mogens "YepHo-
ro smumka". Mojaens cocTaBa
cucteMbl. CTpyKTypHast MoO-
Ienb cucTeMbl. Moiens «0e-
JIOTO SIITUKAY.

KoMmirekcHBIN TOIX0/1 K aB- -
TOMAaTHU3UPOBAHHOMY MPOEK-
THpoBaHuto. [I[puHIUIIBI CH-
cTeMHoro noaxona. Kimaccu-
¢dukarus nmakeroB CAITP.
Tpu yposust CAITP/ACTTIIL. I1K-9
AstomarusupoBanusie CAD I1K-16
/CAM/CAE/PDM KoMIIIEKCEHI.
MaremaTruueckoe MOJEIUPO-
BaHHE T'UIPOTUHAMHYCCKHIX
nporieccoB. KieTounsie aBTo-
MaThI.

11

ba3zbr nannbix. Kmaccuduka- -
s 0a3 JaHHBIX. APXUTEKTYpa
(aiin-cepBep. ApXUTEKTypa
KIIMEHT-cepBep. SA3bIK 3arpo-
coB SQL (Struc- I1K-9
turedQueryLanguage).Cuctem | TIK-16
a ympaBlieHus 6a3aMu JaHHBIX
(CYB/M). Tuns yrnpasisemMoit
0a3pl JanHbIX CYB/I. Onenka
npouzBoautenbHocT CYB/L.

12

Uroro | 18 | 3 | - | 57 |

6 Ilepeyenb yuyeOHO-MeTOAUYECKOr0 oOOecmeveHHsl sl CaMo-
CTOATEJIbHOW PadoThl 00YYAIOMIUXCS MO JUCHUILIHHE



MeTtoaudeckue ykazanus (1711 CaMOCTOSTSIIBHON paOOThI)

1. OcHOBBI MaTeMaTH4YECKOr0 MOJICTUPOBAHUS : METOJ. PEKOMEHIAIHH /
coct. 1. A. Tlpuxoawko, E. . Xarxoxy. — Kpacuonap : KyoI'AY, 2019. — 72 c.
https://edu.kubsau.ru/file.php/109/MU osnovy matematicheskogo modelirovanija

579562 vl _.PDF

/ DOHJ OLIEHOYHBIX CPEACTB sl IPOBeAeHNSI IPOMEKYTOYHOM

arTreCrannumu

7.1 IlepeyeHb KOMIETEHIHII ¢ YKa3aHHEM ITanoB UX GopMHPOBaHUS B
npouecce ocsoenuss OITIOII BO

Howmep cemectpa

Oranbl QOPpMUPOBAHUS U IPOBEPKH YPOBHS

c(hOpMHUPOBAHHOCTH KOMIIETEHLIUH MO JUCIMILINHAM,
npaktrkam B mpouecce ocsoenns OIIOIT BO

ITK-9 —ToTOBHOCTH y4acTBOBaTh B PEIICHUHU OTACIBbHBIX 33/1a4 MPHU UCCIIEIOBAHU-
X BO3JICHCTBUS MPOILIECCOB CTPOMUTENHCTBA U AKCIUTyaTallud OOBEKTOB MPUPOI000Y-
CTPOMCTBA U BOJOIOIL30BaHUS HA KOMIIOHEHTHI TIPUPOTHOM CPEJIbI;

2,4,6

[IpakTrika 1O TOJYYEHHIO MEPBHYHBIX MPOPECCHOHATBHBIX
YMEHHH 1 HaBBIKOB, B TOM YHCJI€ TIEPBUYHBIX YMEHUHN U HaBBI-
KOB HAyYHO-HCCJIEI0OBATEIbCKON JeSITENIbHOCTH

JlanmmmadgroBeenme

MenuopaTtuBHOE 3eMIIEACIINE

OponiaemMoe 3eMieienne

g|bhib~|w

[TpupoaHO-TEXHOTEHHbIE KOMIUIEKCHl U OCHOBBI MPHUPOJA000Y-
CTpOMCTBA

OCHOBBI MATEMATHYECKOTO MOIOCIIMPOBAHUA

Menuopanus 3eMenb

MCHI/IopaTI/IBHBIe TUAPOTEXHUYCCKHUEC COOPYIKCHUA

Hacockl 1 HacocHBIE CTaHITHHT

~N([OO|oO O o1

Opranuzanus U TEXHOJIOTUS padoT MO MPUPOIO0OYCTPONUCTBY
Y BOJIOTIOJIb30BAHUIO

~

P CKYJIbTHBAIIUSA 3EMCJIb

~

I[I/Ial"HOCTI/IKa TEXHHUUYECKOTO COCTOSIHUS BOJOXO3SHCTBEHHBIX
CHUCTEM

FH,Z[pOTeXHI/I‘ICCKI/Ie COOPYKCHUA

OxpaHa 3emenb

HpOI/BBO,Z[CTBeHHaH ITpaKTHUKa

S ENIENIEN

[IpakTuka 1O MOJy4eHHIO NPO(ECCHOHAIBHBIX YMEHUH H
OMbITa NPO(PECCHOHATBHON JEeATENbHOCTH (B TOM YHUCIIE TeX-
HOJIOTHUECKasi MPAKTHKA)

Hay‘lHO'I/ICCHeHOBaTeHBCKaH pa60Ta

9KCHJ’IyaTaI_II/ISI 1 MOHUTOPUHI' CUCTCM U COOp}I)KeHI/Iﬁ

anaBneHI/Ie InmponeccaMu

00|00 |00 |~

HpeﬂﬂHHJ’IOMHaH ITpaKTHUKa

6



https://edu.kubsau.ru/file.php/109/MU_osnovy_matematicheskogo_modelirovanija_579562_v1_.PDF
https://edu.kubsau.ru/file.php/109/MU_osnovy_matematicheskogo_modelirovanija_579562_v1_.PDF

Howmep cemectpa

Oransl (OPMHUPOBAHUS U IPOBEPKU YPOBHS

c(hOpPMHUPOBAHHOCTH KOMIIETCHIIUI IO JUCIUILIAHAM,

npakThkam B nponiecce ocsoenust OIIOIT BO

8

‘ ['ocynapcTBeHHast UTOTOBasi aTTeCTalys

[IK-16 — crmocoOHOCTh MCHOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AMUCLM-
NJIMH, METOJIbl MAaTEMAaTUYECKOTO aHAIM3a U MOJCITUPOBAHUS, TEOPETHUYECKOTO U IKCIICPUMEH-
TaJHHOTO MCCIICIOBAHUS TPU PEIICHUH MPOPECCHOHATBHBIX 3aJ1a4.

1,2,3,4 Maremaruka

1 Xumust

1 HaueprarenbHast reomerpus

2 WNuxenepHas rpaduka

2 Tonorpaduyeckoe yepueHue

2,3 dusnka

5 OCHOBBI MaTEMaTHYECKOTO MOJICIIUPOBAHMS
8 ['ocynapcTBeHHas HTOTOBAs ATTECTALIUS

7.2 Onucanue noka3artejeil 1 KpuTepueB OLIEHUBAHNS KOMIIETEHIIUI HA
PA3JIHYHBIX ITANIAX KX (POPMHUPOBAHUS, ONIMCAHUE HIKAJIbI OLEHNBAHUS

[Inanupyembie pe3yiib-

YpoBeHb OCBOEHUS

TaTbI OCBOEHHUS KOMIIE-
TEHILIUHA

HeyJl0BJIe-
TBOPUTEIHHO

yIIOBJIETBO-
PUTENBHO

XOPOIIO

OTIINYHO

OneHo4yHoOE
CpENCTBO

IIK-9 «roToBHOCTHI0 Yy4aCTBOBATh B PellIeHUH OT/IeJbHbIX 327124 NPH HCCIe0BAHUAX BO3-
JAefCTBUSA MPOLECCOB 00bEKTOB NMPUPOI000YCTPOICTBA U BOAOINOJIHb30BAHUA HA KOMIIOHEH-
ThI IPHPOJIHOI € CTPOUTEIBLCTBA H IKCILIYATALMHU CPeAbD»

3HaTh: He Bnameer | Umeer mo- | 3naer  Ha | 3Haer  Ha | Pedepar,
— Oprasauzanuo BO- | 3HAHUSAMH IO | BEPXHOCT- BBICOKOM BBICOKOM TECTUPOBA-
JOpACIIPENCNICHUs] Ha | OPraHu3alMy | Hbl€ 3HAHUS | YDOBHE Op- | YPOBHE Op- | HU€, KOH-
MEJIMOPaTUBHOM BOJIOpacIipe- | MO OpraHu- | FTAHU3ALUI0 | FTAHU3AIUI0 | TPOJIbHbBIE
CUCTEME; JICIICHUS 3alMM  BO- | BoJopac- BOJIOpac- paboThl,
— Cnocobbl U Mepo- | Ha MeJIuopaT | Jopacrpe- | MpeaeieHus | IpeaesieHus | K3aMeH
NpUATHAS 1O PEryjiu- | UB- JICJICHUs] Ha | HA MEJIMO- | HA  MEJIHO-
POBaHUIO BOJHOTO | HOM CUCTEME; | MEIHOpa- paTuB- paTuB-
pexuma. o crioco0ax | TUB- HOM CUCTEM | HOHM CUCTEM
U Mepomnpus- | HOM CUCTEM | €; e;
TUAX MO pe- | €; 0 | cmocoObl U | ClIOCOOBl U
ryJIupoBa- crocobax | | Mepompus- | Mepompus-
HUIO BOJHO- | MEPOIpUSA- | TUSI TO pe- | TUA MO pe-
ro pexuma. | THSX MO pe- | TYIMpOBa- | TyJIUpOBa-
TyIUpOBa- | HUIO BOJIHO- | HUIO BOJIHO-
HUIO BOJIHO- | TO  pEeXHU- | TO  pEeXH-
ro  pexHu- | Ma. Ma.
Ma.
Ymern: He ymeer Ymeer Ha | Ymeer Ha| Ymeer Ha
— HWcnonb30BaTh He- | UCHOJIB30- HU3KOM JIOCTaTOY- BBICOKOM
00X0JMMBIE METOJHM- | BaTh HE00XO- | YpOBHE HC- | HOM YpPOBHE | YPOBHE W C-

7




[Inanupyemslie pe3yiib-

YpoBeHb OCBOEHHUS

TaThl OCBOCHUS KOMIIC- | gevnopye- JIOBJIETBO- OnenotHoe
TeHIHH o Y Y XOPOILO OTJIMYHO CpeacTeo
PUTEIBHO | PHUTEIBHO
KM pacuera IUIAaHOB | TUMBbIE METO- | IOJIb30BaTh | MCIOJIb30- I10JI30BaTh
BOJIOTIOJIB30BaHUSl HA | TUKHU pacyera | HeoOXoAu- | BaTh HE0O0- | He00X0Iu-
OpOCUTENBHBIX  CH- | IJIa- MbBIE METO- | XOJHUMEIC MbIE METO-
CTeMax Y IUIAHOB | HOB BOJOMOJ | IUKU  pac- | METOJUKH IUKA  pac-
peryaupoBaHusi BOJ- | b30BaHUSI HA | 4eTa  IUIa- | pacuera yera  Ijia-
HOTO PEeXHMMa OCYIIa- | OPOCUTENb- | HOB BOJOMO | IUla- HOB BOJIOIIO
E€MBIX 3eMeJb. | HBIX  CHCTe- | JIb30Ba- HOB BOJIOIIO | JIb30Ba-
— OOecneuuBaTh B3a- | MaX M ILIA- | HUA Ha JIb30Ba- HHS Ha
HMOJCHCTBHE CO- | HOB opocu- HHS Ha opocu-
TPYIHUKOB U CMEX- | pEryJUpPOBa- | TEIbHBIX opocu- TEJbHBIX
HBIX HHUS BOJIHOTO | CUCTEMAaX M | TEJIbHBIX CHCTEMax U
MOIpa3AeIICHUM pexumMa IIAHOB CHCTEMaxX | | IJIAaHOB
— OcylecTBIATh TO- | OCYIIAEMBIX | PETYIHPO- IIAHOB peryinupo-
WCK W aHaiau3 UHGOpP- | 3eMeb; BaHMS BOJ- | pETYIUPO- BaHHS BOJ-
Manuu, HeoOxoaumon | Obecnieun- HOTO pEXHU- | BAHUSI BOJ- | HOTO PEXH-
JUIsi Tpo(eCCHOHANb- | BaTh B3aWMO- | Ma OCYIIIa- | HOTO PEXH- | Ma OCyIIa-
HOW JIeATEIbHOCTH, B | IEUCTBHUE CO- | EMBIX  3€- | M4 OCylla- | eMbIX  3€-
MH(POPMAITUOHHO TPYIHUKOB U | MEJb; €MBIX  3e- | MeJb;
TEJIIEKOMMYHHUKAIIH- CMEKHBIX Olecnieun- | mMenb; O6ecneun-
oHHo cetu «UHTep- | moapa3nene- | Batb B3au- | Obecrieun- | BaThb B3au-
HET». HUIA; OCy- | MOJICHICTBHUE | BaTh B3au- | MOJICUCTBUE
IIECTBIISITh COTPYIHU- | MOJICUCTBUE | COTPYIHHU-
MMOMCK KOB U COTPYIHU- | KOB U
W aHaJIN3 CMEKHBIX KOB U CMEXXHBIX
nHdpopma- nojpasjie- CMEXKHBIX nojpasJie-
MY, HeoO- | JICHUI; nojpasJie- JICHUIA;
XOAUMOU OCYILIECTB- | JICHU; OCYIIIECTB-
utst ipodecc | JISITh TOMCK | OCYIIECTB- | JIATh ITOMCK
HOHAJIbHOU 1 aHaJInu3 JIATh ITIOWCK | U aHaJIu3
JIeSITEIbHO- uHpopma- 1 aHaJIu3 nHpopma-
CTH, B WH- | IUH, HE0O- | uHpopMa- LMK, HEoO-
dbopmarmon- | XxoAUMOM MK, HeoO0- | XOOuMOH
HO st mpodec | Xxoaumon U1t ipodec
TEJIEKOMMY- | CHOHAJIBHOMU | J1s TpodeC | CHOHAIBLHOM
HHUKAI[UOH- JIeSITeJIbHO- | CUOHAJIBLHOU | IESITSIbHO-
HOM CeTH CTH, B WH- | I€ITEIbHO- | CTH, B HH-
«HTEepHETY. | hopmariu- CTH, B WH- | hopmaru-
OHHO dbopmaru- OHHO
TEICKOM- OHHO TEICKOM-
MYHHUKaLU- | TEJIEKOM- MYHUKALIH-
OHHOM CETH | MYHUKAllU- | OHHOU CETH
«HTep- oHHOM cetn | «MHTep-
HET». «uTep- HET».
HET».
Biaagern: He Bnageer: Bnaneer na | Bnaneer Ha | Biaageer Ha
—  HaBeikamu co- | — Hagbika- | HU3KOM JIoCTaTo4- BBICOKOM
CTaBJICHUSI ONEPAaTHB- | MU  COCTaB- | YPOBHE:! HOM YpOBHE:
HBIX (JIEKaJHBIX) MPO- | JeHus onepa- | —  Hawl- | yPOBHE:! — Hasul-




[Inanupyemslie pe3yiib-

YpoBeHb OCBOEHHUS

TaThl OCBOCHUS KOMIIC- | gevnopye- JIOBJIETBO- Ouenouroe
TeHIHH o Y Y XOPOILO OTJIMYHO CpeacTeo
PUTENIBHO | PHUTEIBHO
THO30B BOJIONOTPEO- | TUBHBIX (Ie- | KaMu  CcO- | —  HaBbl- | KaMH  CO-
JIEHUSI C Y4YETOM CO- | KaJIHBIX) CTaBJICHUS | KAMH  CO- | CTaBJICHHUS
craBa W TpeOOBAHMH | IPOTHO30B OTICPaTUB- | CTAaBJIEHUSl | ONCPATHB-
CeNIbCKOXO3AHCTBEH- | BOJONOTPeO- | HBIX  (7e- | omeparus- | HBIX  (Je-
HBIX PACTEHUN U CO- | JEHMs C yde- | KaJHBbIX) HBIX  (Je- | KaJHBIX)
CTOSIHUSL MEIHMOPHUPY- | TOM COCTaBa | MPOTHO30B | KaJHBIX) IIPOrHO30B
€MBIX 3€MElb. u  TpeboBa- | BOJOIO- IIPOrHO30B | BOJIOTIO-
— HaBblKaMM Opra- | HWi  Celb- | TPEOIEHUS | BOJOIIO- TpeOiieHus
HU3alMH PaboT O | CKOXO35M- C  yYeToM | TpeOsieHHsT | C  Y4ETOM
AKCIUTyaTalli MeJH- | CTBEHHBIX cocTaBa M |c  yd4eToM | COCTaBa U
OPATUBHBIX CUCTEM. pacTeHuii ¥ | TpeOOBaHMM | cocTaBa W | TpeOOBaHMIA
COCTOSIHUS CCIIbCKOXO- | TpeOOBaHMIA | CEINBCKOXO-
MEJIHOpUPY- | 3HCTBEH- CEJIIbCKOXO0- | 3AHCTBEH-
€MBIX 3e- | HBIX pacTe- | 34liCTBEH- HBIX pacre-
MEIb. HUH M CO- | HBIX pacTe- | HUH M CO-
— HaBbIKa- | CTOSHUA HUH U CO- | CTOSHUSA
MH OpraHu- | MEJIUOPH- CTOSIHUS METHOPH-
3alUM  paboT | PYEMBIX 3€- | MEITHOPHU- pyeMBbIX 3e-
M0 DKCIUlya- | MEJb. pPYEMBIX 3e- | MCIlb.
TallMd MEJHU- | —  HaBbI- | MEJb. —  HaBbI-
OpAaTUBHBIX KaMHU oOpra- |—  HaBbl- | KAMH Opra-
CHUCTEM. HU3alNN KaMH opra- | HU3aluu
paboT 1O | HU3AIUU pabor  mo
9KCIUTyaTa- | paboT 1o | IKCIUIyarTa-
o MCEJINO- JKCIIyara- o MCEJINO-
PAaTUBHBIX IIUA MEJINO- | PATHUBHBIX
CUCTCM. PaTHUBHBIX CUCTCM.
CUCTEM.

IIK-16 «criocoOHOCTHI0 MCIOJIB30BATH OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHBIX JMCIUILIVH,
MeTO/Ibl MATEMATHYECKOT0 AHAJIN3a U MO/IeTMPOBAHUSI, TEOPETHYECKOr0 H IKCIEPUMEHTAIBLHO-
r0 UCCJIeIOBAHNSI PH pelieHn NPo(hecCHOHATBHBIX 3a1aW»

3HaThb: He Bnageer | Umeer 1mo- | 3HaeTr HOp- | 3HAeT Ha | Pedepar,
— HopmaTtuBHas ¥ | 3HaHMSMH O | BEpXHOCT- MaTUBHYIO U | BBICOKOM TECTHpPOBa-
TEeXHUYECKast JIOKYy- | HOPDMATHBHOW | HbIE 3HAHUS | TEXHUYE- YpOBHE HUE, KOH-
MEHTAIMs TI0 PKCIUTya- | U TeXHWYe- | O  HOpPMa- | CKyI0 JOKYy- | HOpMAaTuB- | TPOJIbHBIE
TaIuu, CKOM  JIOKY- | THBHOM W | MEHTALMs HYI0O U TeX- | paboThl,
TEXHHYECKOMY OOCIy- | MEHTaIMs 10 | TeXHUYe- MO 9KCIUTya- | HUYECKYIO HK3aMEH
KUBAaHUIO,  PEMOHTY | AKCILTyaTa- CKOW JIOKy- | TaIuu, JOKyMEHTa-
MEJIMOPAaTUBHBIX IHH, MEHTAIIUS TEeXHHUYE- UL TI0 9KC-
0OBEKTOB; TEXHUYECKO- | MO DJKCIUTya- | CKOMy  00- | IUTyaraiuu,
— Iopsnok odopmite- | My 0OCITyXHU- | TaIHy, CITyXKUBa- TEXHUYe-
HUSl OTYETHOW, TE€XHW- | BAHUIO,  pe€- | TEXHHYE- HHUIO, pe- | ckomMy  00-
YeCKOW, HOPMAaTHMBHOM | MOHTY MeNHU- | CKOMy 00- | MOHTY Me- | CITy>KHBa-
Y pacTiopsiIUTENIb-HOM | OpaTHUBHBIX CITyXKUBa- JMOPATHB- HHUIO, pe-
JOKYMEHTAIUH. 00BEKTOB; HUIO, pe- | HBIX OOBEK- | MOHTY  Me-

HE  BIJIQJICET | MOHTY Me- | TOB; TMOpS- | JMOPATHB-

3HaHUSIMH O | JIMOPATUB- 0K 0QopM- | HBIX OOBEK-

TOpsiAKE HBIX OOBEK- | IeHUs  OT- | TOB;  TOps-




[Inanupyemslie pe3yiib-

YpoBeHb OCBOEHHUS

TaThl OCBOCHHsA KOMIIE- | geynopie- | yHOBICTBO- Onerouroe
TCHINH TBOPUTECIBHO PHUTEIBHO Xopoto OO CPEATTRO
oopmiieHHst | TOB; O TI0- | YETHOH, JOK  0(opM-
OTYETHOM, psake TEeXHUYe- JEeHus  OT-
TEXHUYECKOH, | O()OPMIICHHS | CKOH, HOp- | YCTHOH,
HOPMAaTHBHOM | OTYETHOM, MAaTHB- TEXHUYE-
U pacriopsiIuT | TEXHUYE- HOM U pacno | CKoil, Hop-
€1b-HOW  JI0- | CKOM, HOP- | PAAUTENb- MaTHUB-
KYMEHTAllUA. | MaTUB- HOM  JIOKY- | HOM U pacmno
HOMW ¥ pacno | MEHTaIHH. PAAUTEN-
pAAATENb- HOM  JIOKY-
HOW  JIOKY- MEHTALHH.
MEHTaITHIH.
YMmers: He ymeer | Ymeer Ha | YMeer Ha | YMmMeer  Ha
— OnpenensTe UCTOY- | ONPEENTh HU3KOM J0CTaToy- BBICOKOM
HUKH{, TPOBOJUTH TO- | UCTOYHHUKH, YPOBHE HOM YpPOBHE | YPOBHE
UCK u aHaJM3 | IPOBOJIUTH OIPEETSITh | ONPENENATh | ONPENESITh
nHpOpMAILIMK, HEOOXO- | MOUCK M aHa- | UICTOYHUKH, | UCTOYHMKH, | UCTOYHHUKH,
JMMOW ISl OCYILIECTB- | JIU3 MIPOBOJUTH | IPOBOJMTL | TIPOBOJUTH
JICHUS MHpOpMALIH, | TIOMCK TIOUCK U | TIOUCK u
po(heCCHOHATEHOM HEOOXOIMMOH | M aHAITN3 aHaJn3 aHan3
JIESITENTbHOCTH; JUIS ocy- | uapopma- nHpOopMa- uHpopMa-
— OdopmisITh OTYET- | MIECTBICHUS | MK, HEOO- | MK, HEeoO- | M, HEeoo-
Hyl0, TEXHHYECKYI, | mpodeccro- XOJTUMOM XOJTUMOM XOJTMMOI
HOpMAaTuB- HaJIBHOU Jes- | s ocy- | s ocy- | s ocy-
HYIO Y pacriopsiITENb | TEIBHO- LIEeCTBIIE- LIECTBJICHUS | IIECTBIICHUS
HYIO JJOKYMEHTAIHIO. ctu; opopmitst | Hust ipodpec | mpodeccro- | mpodeccro-
Th OTYETHYIO, | CHOHAJIbHOW | HAJILHOM HaJIbHOM
TEXHUYECKYIO, | ACATENIbHO- | IESTEIBHO- | JIESITEIBHO-
HOPMAaTHB- cti; opopmit | ctu; ohopmit | cTH; 0hOpPMIT
HYIO M pactiop | siTb  OTYET- | AT  OTYET- | ATh  OTYET-
SITATENIBHYIO | HYIO, TEXHH- | HYO, TEXHU- | HYIO, TE€XHU-
JOKYMEHTa- YECKYIO, YECKYIO, YECKYIO,
LUIO. HOpPMATUB- | HOPMAaTUB- | HOPMAaTHB-
HYIO M pac- | HyIO M paclo | HylO U pacrio
Hopsiu- pAAnTENb- pAAnTENb-
TEJIbHYIO HYIO JIOKYy- | HYIO  JIOKY-
JOKYMEHTa- | MEHTalMI0. | MEHTAIHIO.
LIUIO.
Baanern: He Bnaneer | Bnageer na | Biaaneer na | Binaneer Ha
—TIloaroroBka  OT- | HABBIKAMU: HU3KOM JI0CTaTOY- BBICOKOM
YEeTHBIX, MNpou3Boa- | —lloaroTos- | ypoBHE HOM YPOBHE | YpPOBHE
CTBCHHBIX JOKYMEH- | KA OTYETHBIX, | HABBIKAMHU: | HABLIKAMM: | HaBBIKAMU:
TOB, YyKa3aHWUW, IPO- | IPOU3BOJI- —Iloxaro- —Iloxaro- —IIoxaro-
€KTOB IMPHUKA30B, pac- | CTBEHHBIX TOBKM  OT- | TOBKM  OT- | TOBKH  OT-
MOPSHKEHUH, JI0TOBO- | TOKYMEHTOB, | YETHBIX, YETHBIX, YETHBIX,
pOB 1O BOIpOCaM, | YKa3aHUU, IPOU3BOJ- | MPOU3BOA- | IPOU3BOJI-
BXOJSIIMM B KOMIIE- | IPOEKTOB CTBEHHBIX CTBEHHBIX CTBEHHBIX
TEHLIUIO; MPUKA30B, JOKYMEH- JOKYMEH- JOKyMEH-
— TloaroToBka 3a- | paclmopsbke- | TOB, yKasza- | TOB, yKa3a- | TOB, yKa3a-
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[Inanupyemslie pe3yiib-

YpoBeHb OCBOEHHUS

TaTbl OCBOCHUS KOMIIC- |  pevropme- JIOBJIETBO- Onerouroe
TEHINH BO Y 4 X0pouIo OTJINYHO CpeacTeo
PUTEIBHO | PHUTEIBHO
KIIIOYEHHUSI O MENMO- | HUM, JOTrOBO- | HUM, MpO- | HUM, IIpO- | HUM, IIPOEK-
PaTUBHOM COCTOSIHUH | pOB II0 BO- | €KTOB IIpU- | €KTOB IIpU- | TOB IIPHKa-
3eMelb. pocaM, BXO- | Ka30B, pac- | Ka3oB, pac- | 30B, paclmo-
JALIAM B | IOPSDKEHUM, | OPSHKEHUH, | PSYKEHUH,
KOMIIETEH- JIOTOBOPOB | IOTOBOPOB | JOTOBOPOB
LU0, II0 BONIPO- | IO BONPO- | IO  BOIPO-
— Ilonaro- | cam, BXO- | caMm, BXO- | cam, BXO-
TOBKHU 3a- | JAIuM B | JAIIMM B | JAIIMM B
KIIFOYEHHS] O | KOMIIETEH- | KOMIIETEH- | KOMIIETEH-
MEJIMOpaTuB- | LHIO; LUIO; LUIO;
HOM coctosi- | — Iloaro- | — Iloaro- | — Ilonro-
HUHY 3€MeNNb. | TOBKM  3a- | TOBKM  3a- | TOBKM  3a-
KIIFOUEHHUS O | KIIFOUEHUS O | KIFOYEHUS O
MEInopa- MeNnuopa- MeIHopa-
THBHOM CO- | THBHOM CO- | THBHOM CO-
CTOSTHAN CTOSTHAU CTOSTHAU
3eMeIb 3eMeIb 3eMellb

7.3 TunoBble KOHTPOJIbHbIE 33JIaHUS WIHM WHbIe MaTepuajbl, He00XO0-
AUMbIe JJsl OLleHKH 3HAHW, YMeHMI, HABHIKOB U ONbITA JeATeJbHOCTH, Xa-
PaKTepU3YIOUIUX 3TANbl (POPMHPOBAHUSA KOMIIETEHIWI B IMpouecce 0CBOCHHS

OIIOII BO
Pedepartni

Temsbl pedepaToB, peKOMEHIyeMble K HAITMCAHUIO MPH U3YYECHUHU

JAUCIUITIIINHBI «OCHOBBI MATEMATHYECKOT'O MOACIINPOBAHI)

1. Poab u MecTO MOACIMPOBAHUS B CO3/IaHUM U UCCIIEIOBAHUU CUCTEM.

2. Kpurepun kauecTBa MaTeMaTHUECKUX MOJICIICH.

3. OCHOBBI MAaTEMaTHYECKOTO MOJICIIMPOBAHMS: TPEOOBAHUS K MOJICTISIM, CBOM-

CTBa MOJIEJIEH, COCTABIICHHE MOJIEIICH, TIPUMEDBI.

4. Knaccuduxamnus METO0B TOCTPOSHHSI MOJIETICH CUCTEM.

5. Tloctpoenune monenei naeHTUGUKAITUN TOMCKOBBIMU METOIAMHU.

6. OreHka TOYHOCTH B JJOCTOBEPHOCTH PE3YTbTATOB MOACTUPOBAHHUSL.

7. TexHONOTHS MMOCTPOSHUS MOJIeNeH (B 00IIeM ciydae U JUIT KOHKPETHBIX

CXEM).

8. MaremaTnieckoe MOICTUPOBaHNE KaK HayKa U HCKYCCTBO.

9. CoBpeMeHHBIE METO/IBI POTHO3UPOBAHMS SIBJICHUIN H TTPOIECCOB.

10. Knaccudmukarus si3pIKOB M CHCTEM MOJICTTHPOBAHHS.

11. MeToauKy BEIYUCIUTENLHOTO (KOMITBIOTEPHOT0) SKCIIEPUMEHTA.

12. TlepCHeKTUBBI Pa3BUTHSI KOMITBIOTEPHOTO MOJICITUPOBAHUS CIIOKHBIX CHCTEM.

13. KauecTBeHHBIC METOIbI MOACITUPOBAHUS CUCTEM.
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14. CucreMHasi AMHAMHKA KaK METOJIOJIOTHUS U MHCTPYMEHT HCCIIEIOBAHUS CIIOXK-
HBIX ITPOLIECCOB.

15. AHanu3 CI0KHBIX CUCTEM C IOMOILBIO MOJIENEN KIETOUYHBIX aBTOMATOB.

16. DBOIOLIMOHHOE MOIETUPOBAHUN U TEHETUYECKUE AT OPUTMBI.

17. CoBpeMeHHbIE MOAXO0Ibl UMUTALIMOHHOTO MOACITUPOBAHMSL.

18. PacnipenieneHHble CUCTEMbI UMUTAIIMOHHOTO MOJICIMPOBAHUSL.

19. CnocoOs1 ynipaBiieHHs: BpeMEHEM B UMUTAIIMOHHOM MOJICTTUPOBAHUU.

20. Micnionb30BaHME OHTOJIOIMI B UMUTAlHOHHOM MOJIETUPOBAHUU.

21. MeTtosbl HHTEIIEKTYaIbHOT O aHAIN3a JaHHbIX.

22. Metoibl MPOrHO3UPOBAHKUS HA OCHOBE HEYETKMX BPEMEHHBIX PS/IOB.

KonTtpoJsbabie padoThI

BapuaHT KOHTpOJBbHOI paOOTHI.

B knure 140 crpanuu. B matHuny cryaeHt mpouutan B 1,2 pa3za MeHblIe
CTpaHull, 4eM B cy000Ty, u Ha 20 cTpaHull O0JjbllIe, 4eM B BockpeceHbe. CKOIbKO
CTpaHHUIl TPOUYUTAN CTYACHT B cy000Ty?KpuTeprem OleHuBaHUS BBITIOJHEHUS pa-
OOTHI SIBJISIETCS PEILIEHUE 3aJla4l C BBIJCICHUEM TPHU 3Tala MaTeMaTH4eCKOro Mo-
JEIIUPOBAHUS.

TecTOBBIE 3aJaHUA

[To nucuuminHe «OCHOBBI MATEMATUYECKOTO MOJIEIUPOBAHUSY IPEAYCMOT-
PEHO IPOBEAECHUE TECTUPOBAHMS.

TecToBble 3a1aHus 110 AUCHUILIMHE «OCHOBBI MATEMAaTUYECKOTO MOJIEIUPO-
BaHUs» BKIIOYEHBI B 0a3y TeCTOBBIX 3aMaHuil «OCHOBBI MAaTeMaTUYECKOTO MOJIe-
JUPOBAHUS» B KOHCTPYKTOPE TECTOB AIANTUBHOM CTPYKTYpbl TecTupoBanus (Mu-
JIMTO0) ¥ UMEIOTCs B Hanmuuu B L{enTpe nHpopmarmonasix Texnonoruit Kyol'AY.

IIpumep TECTOBBIX BONPOCOB

Nel (bamn 1)

OCHOBHBIE BU/IbI MOJICTTUPOBAHUS

1 ® MarepuanbHoe U HcaIbHOE

2 QO IlpenMeTHOE 1 BBIMBIIIJICHHOE

3 O BupryanbHOe u peanpHOe

4 (O BemecTBeHHOE U JYXOBHOE

5 O OsenlecTBICHHOE U COBEPIICHHOE

Ne2 (1)
OCHOBHOI BUJ| MaTepUAJILHOTO MOJEINPOBAHHUS
1 O BeulectBeHHOE MOJIETUPOBAHHE
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2 (® ODusnueckoe MOJCIMPOBAHNE
3 O Mexanuveckoe MOAEIHPOBAHNE
4 O MaremaTrueckoe MOJICTHPOBAHUE

Ne3 (1)

OcHoBHOM BUJ UACAIIBHOTO MOACITIUPOBAHUA
1 O dusmyeckoe MOIECTUPOBAHHE

2 O AOcTpakTHOE MOJECITUPOBAHHE

3 QO Ilpenmernoe moaenupoBaHue

4 @ Maremaruyeckoe MOJEITUPOBAHHE

Ned (1)

MaremaTHudeckoe MOJCIIMPOBAHUC, OTO MOACIUPOBAHUEC ITPU KOTOPOM

@®

HccnenoBanne 00beKTa OCYIIECTBIIETCS OCPEACTBOM MOJEIH, CHOPMYINPOBAHHON Ha

A3BIKE MaTEMATHKU, C UCIIOJIB30BaHUEM TCX WJIW MHBIX MaTEMAaTHYCCKHUX METOI0B.

o PeanbHOMY 00BEKTY IPOTHBOINIOCTABIISIETCS €0 YBEIMUEHHAs WIIM YMEHbIICHHAs! KOTIHS,
JIOITyCKaroIIasi UCCIEJOBAHNE B JAOOPATOPHBIX YCIOBHSX.

3 O Mopenupyetcst cTpykTypa v QYHKIHS MOJIEKYJI.

N5 (1)

O)II/IH M3 3TallOB MAaTEMATUYCCKOI'0 MOJCINPOBAHUA
1 O Hasnauenue macmrada MOJEIN

2 @ IlocranoBka 3amaun

3 O DkcrnepuMeHTalIbHBIE UCCIICAOBAHUS

4 O KoucrpynupoBaHue MoAeIH

5 O Bwibop xpuTepus momooust

Ne6 (1)

OjMH M3 3TallOB MAaTEMaTHYECKOTO MOICTUPOBAHUS
1 O Bsibop kputepus moaoous

2 (O Haznauenwme macmraba mMoenu

3 @ IIpomecc cxemaTU3aluy U HICATA3AIHH

4 O KoncrpyupoBaHHE MOJEIU

5 O DkcnepuMeHTAIbHBIC UCCIICIOBAHMS

No7 (1)

OpMH M3 3TAllOB MAaTEMaTHYECKOIO MOICITUPOBAHUS
1 @® CocraBieHue MaTeMaTHYECKON MOICTH

2 O Haznauenwme macmraba Moenu

3 O DOxcnepuMeHTabHbBIE UCCIIeI0BAHUS

4 O KonctpyupoBaHue Moienu

5 QO Bni6op kpuTepus nogo6us

Ne8 (1)
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OnuH U3 3TarioOB MaTEMAaTHYECKOTO MOACITHPOBAHUS

1 O Hasznayenme macmTaba Moaenu

2 O DKcrnepuMeHTalIbHbIE UCCIICAOBAHUS

3 O KoucrpympoBanue moenu

4 @ IlpoBepka npaBUIBHOCTH MaTeEMaTUYECKOW MOJIEIH
5 O Bri6op kputepus noaoous

Ne9 (1)

OjuH U3 3TAlOB MaTEMAaTHYECKOTO MOICTHPOBAHHUS
1 O Haznauenue maciiTadba MoJICIIH

2 O DKCrepuMeHTaIbHbBIC HCCIICA0BAHUS

3 O Koucrpymposanue Moenu

4 O Boibop xputepus noaoOus

5 @ Maremarnveckoe HcciIe0BaHNe

Nel0 (1)

O)II/IH M3 3TallOB MaTEMATUYCCKOI'0 MOJCINPOBAHUA
1 O Ha3mauenwme macmraba MOISITH

2 (O OkcrnepuMeHTaIBHBIE HCCIICTI0BAHUS

3 O KoucrpympoBanue Mo

4 @ OcMbICIIeHHEe MaTEMAaTHIECKOTO PEIICHUSI

5 O Bwibop xpuTepus momooms

7.3.4 3akI104YNTENBbHBIA KOHTPOJIb

3aKIIOYNUTENbHBIA KOHTPOJIb MOABOAUT UTOTH U3yUYE€HUS JUCUUILTAHBI «Oc-
HOBBI MATEMATUUYECKOTO MOAEITUPOBAHUS.

Y4eOHbBIM TJTaHOM IO JAaHHOW JUCHUIUIMHE MPETyCMOTPEH IK3aMEH.

Bonpocskl Ha 3K3aMeH

1. O6nactu ucnonws3oBanus moaeneit.Ilponecce no3Hanus.MeTo bl TO3HAHUS.

2. Metoastl HayuHoro no3Hanus. opmanuzanus. OnpeaeneHue MOACIH.

3. Tunsl moxeneit. Knaccer moneneit. CBoiicTBa Moiemnei.

4. KonnuecTBeHHas M KadeCTBEHHAs orleHKa moaenei. Knaccudukanus Kkonu-
YECTBEHHBIX TOKAa3aTesel OUEeHKHU MoAenu. KauecTBeHHas OlleHKa MOJEH.

5. Mogenu mupoBo33penusi. DopMbl IpeAcTaBiIeHU Moienu. s yero HyxHa
MO/IETTb.

6. Ilonarue «momenupoBanuey. MoaenupoBaHue — Kak METOJ] HAyYHOTO TI0-
3HaHus. Llenp MoxennpoBaHus.

7. TIpoctbie Moaenu. JKu3HeHHbIN UK MoJenupyemMoil cucteMsl. [Ipumene-
HHUE MOJEJEN U MOJECIUPOBAHUS.

8. MaremaTtndeckoe MojienupoBanue. Mictopuueckne 3Tanbl BOSHUKHOBEHHUS
METOJI0JIOTUM MAaTEMAaTUYECKOTO MOJAEIUPOBAHUSL.
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9. Maremaruueckas Mmonenb. Buasl MogenmupoBanus. Kinaccudukarus mome-
nel o cnocoOy npeacTtaBieHus. Knaccudukanus MaTeMaTH4ecKuX MoJIeeH.

10. JlerepmunupoBaHHbie Mojaenu. CToxacTHUuecKue(BEpOATHOCTHBIC) MOJIEIH.
AHanuTHYECKasg MOJENb.

11. Mopuenu co cocpeI0TOYEHHBIMU TTapaMeTpaMu. MoJienu ¢ pacipeaesicH-
HBIMH TTapaMeTpaMHu.

12. mutanuonnoe moaenuposanue. Mzomopdusie monenu. ['omomopdHbIe
MOJIEIIH.

13. Kiacchl MaTeMaTHYECKUX MOJICIICH, B 3aBUCHMOCTH: OT CJIO)KHOCTH 00BEK-
Ta MOJIETMPOBAHMUSI; OT ONepaTopa MOJEIH (MMOAMOJIENH); OT BXOJHBIX U BBIXO/I-
HBIX [MTAPAMETPOB; OT CIIOCO0a UCCIEAOBAHUS MOJICTH; OT IIEJIM MOJICIIUPOBAHUSI.
Drarbl polecca MoJAeIUPOBaHUS.

14. Undopmanumonnsie Mmogenu. [loctpoenne moaenu. Cxema mocTpoeHus Mo-
nemn. CTpyKTypa MatreMaTudeckux mojeineid. CBOWCTBa MaTeMAaTHUECKIX MOJIC-
JIEH.

15. Maremarnyeckoe MoenupoBanue. Kimaccudukamnus MaTeMaTHIeCcKOro
moaenupoBanus. Kinaccudukanus mo tTunmy odpa3za MaTeMaTu4eckoi mojienu. Bu-
JIbI MATEMAaTHYECKOTO MOJICITHPOBAHUSI.

16. HccnenoBanue TEXHUYECKOTO 00BEKTA C UCIIOIBL30BAHHEM MaTeMaTHye-
ckoit monenu. Ilpsimas u oOpaTHas 3aJja4l MATEMAaTHYECKOT'O MOJICITMPOBAHUSI.
[TpuHATHE OpraHU3alMOHHO-YIIPABICHYCCKUX PEIICHUH C UCTIOJIb30BaHIEM MaTe-
MaTUYECKON MOJIETN CUCTEMBI.

17. Dramnbl nocTpoeHUsT MaTEMAaTHYECKON MOIeTTu. BhIunCIuTENbHBIN KCTIe-
pumeHT. Pa3zpaboTka MeToa pacuera. [lnan mocTpoeHus BHIYUCIUTEIBHOTO IKC-
NEPUMEHTA.

18. Kommbrotepusie Mojaenu. [IpenmyiecTBa KOMIBIOTEPHOTO MOJIETHPOBA-
HUsi. KoMIIbrOTEpHBINM SKCTIEPUMEHT.

19. UHcTpyMeHTHI KOMIIBIOTEPHOTO MOienupoBanus. [locienoBaTensHOCTh
ATAroOB KOMIIBIOTEPHOTO MAaTEMATHYECKOTO MOICTUPOBAHMUS.

20. TTonsTue nHpOpMAITMOHHON cucTeMbI. Buibl HHPOPMAITMOHHON CHCTE-
MBI CTpyKTYpa HHGOPMAIIMOHHON CUCTEMBI.

21. Monenu napopmamoHHbIX cucteM.Mojeins "UepHoro simuka".Mopaenb
COCTaBa CHCTEMBI.

22. CTpyKTypHas MOJIeNb CUCTEMBL. MOJIENb «OENoro AIuKay.

23. KomruiekcHbIN MOAX0 K aBTOMaTU3UPOBAHHOMY MTPOEKTHUPOBA-
HUt0. [ [pUHITUTIEI CUCTEMHOTO MOX0/1a.

24. Knaccudukanus maketoB CAIIP. Tpu yposus CAIIP/ACTIIIL

25. Asromatm3upoBanasie CAD/CAM/CAE/PDM koMmruiekchl.

26. Marematudueckoe MOJEIMPOBAHUE THIAPOINHAMUYECKHAX TIPOIIEC-
coB.Knerounsie aBTOMATHI.

27. ba3wl nanasix.Kitaccudukarus 6a3 1aHHBIX.

28. ApxwutexTypa (aitn-cepBep. ApXUTEKTypa KIHEHT-CEpPBEP.

29. TIpumepsr pensiimonnbix CYBJI. UHaekc: mepBUYHbBIN — BTOPUY-

HbIi. SI3b1K3anpocoBSQL (StructuredQuerylLanguage).
30. Cucrema ynpasnenus 6azamu nanabix (CYB]).CepBep 0a3 naHHBIX.
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Bomnpocsl, BBIHOCHUMBIE HA DK3aMEH, JOBOIATCS 10 CBEIECHUSA CTYIECHTOB HE
MIO3JIHEE, YEM 3a MECAIL] 10 CAa4Yu SK3aMEHa.

7.4 MeTonnyecKkue MaTepHaJibl, onpeae/silole Npoueaypbl OLleHUBa-
HHUS 3HAHUN, YMEHUH U HABBIKOB, ONBITA JeATEIbHOCTH, XapaKTePU3YIOLIUX
Tanbl GOPMUPOBAHUA KOMIIETEHIIM U

TpeOoBaHus k HanucaHuiw pedepara

Pedepat — 310 KpaTKOe M3N0KEHNE B TUCBMEHHOM BHJI€ COAEPKAHUSI U PE3yJib-
TAaTOB WMHJMBUIYaJIbHONH y4eOHO-MCCIE0BATENbCKOW NEATeIbHOCTH, UMEET pe-
IJIAMEHTHUPOBAHHYIO CTPYKTYPY, coJepxanue u opopmienue. Ero 3agauamu siB-
JISFOTCS:

1. CDOpMI/IpOBaHI/Ie YMCHI/Iﬁ CaMOCTOSITCJILHOU pa6OTBI CTYACHTOB C MCTOYHUKAMU
JIUTCPATYPbI, UX CUCTCMATU3aIIH,

2. Pa3BuTHE HAaBBIKOB JIOTHYECKOT'O MBIIJICHUA,

3. YI‘JIY6JIGHI/IC TCOPCTUUCCKHUX 3HAHUH 10 HpO6HCMC HCCIICAOBaHUA.

TexkcT pedepata M0MKEH COJEpKATh APryMEHTUPOBAHHOE H3JIOKEHUE
ompeaeneHHON TeMbl. Pedepar nomkeH ObITh CTPYKTYypHpOBaH (IO rjaBaMm, pas-
nenaM, nmaparpadaMm) U BKJIIOYATh pas3zeibl: BBEJACHHUE, OCHOBHAS YacTh, 3aKIIO-
YeHHE, CITUCOK MCIOJIb3YEeMbIX HCTOYHUKOB. B 3aBHCHMOCTH OT TeMaTuku pede-
paTta K HEMY MOTYT OBITh O(POPMIICHBI MPHUIOXKEHUS, COASPKAIIUE TOKYMEHTHI,
WJLTIOCTPAITNH, TaOIUIIBI, CXEMBI U T. JI.

TecTOBBIC 3aaHUA

O11eHKa «OTJMYHO» BBICTABJISCTCS MPH YCIOBUHU MPABIIILHOTO OTBETA CTY-
JIEHTa He MeHee 4yeM Ha 85 % TecTOBBIX 3aJaHUil.

Ol1eHKa «XOPOII0» BBICTABISAETCS IMPU YCIOBUHU MPABHIIBHOTO OTBETA CTY-
neHTa He meHee yeM Ha 70 % TecTOBBIX 3aJaHUil.

Ol1ieHKa «y10BJIE€TBOPHUTEJIbHO» BBHICTABIISACTCS MPU YCIOBUHU MTPABUIBLHOTO
OTBETa CTyAcHTa He MeHee ueM Ha 51 %.

OlieHKa «HeYA0BJIETBOPUTEIbHO» BHICTABIIACTCS NMPU YCIOBUHU MTPABUILHOTO
oTBeTa cTyjaeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJlaHUM.

Kputepusimu oneHku pedepara SBISIOTCS: HOBU3HA TEKCTa, 0OOCHOBAH-
HOCTb BBIOOpA MCTOYHHMKOB JIUTEPATYPHI, CTEIIEHb PACKPBITHS CYIITHOCTH BOIMPOCaA,
coOmoeHust TpeboBaHu K 0(hOPMIICHHIO.

O1eHKa «OTJMYHO0» — BBIITOJIHEHBI Bce TpeOOBaHM K HammucaHuio pedepara:
ob6o3HaveHa pobIeMa 1 000CHOBaHA €€ aKTyaJIbHOCTh; CACIAaH aHAIU3 Pa3IMIHBIX
TOYCK 3PCHHS Ha pacCMaTPUBAEMYIO ITPOOJIeMy U JIOTHYHO M3J10’KeHa COOCTBEHHAS
MO3UIKs; CPOPMYIMPOBAHBI BBIBOABI, TEMa PACKPHITA TMOJHOCTBIO, BBIACPIKAH
00b€EM; coOJII0IeHBI TPEOOBAHUS K BHEIIHEMY O(DOPMIICHHUIO.
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OneHka «X0pomo» — OCHOBHbIE TpeOOBaHUA K pedepaTy BBIIOJIHEHBI, HO
IIPU 3TOM JOMYIIEHbl HENOYETHl. B 4acTHOCTH, UMEIOTCS HETOYHOCTU B H3JIOXKE-
HUU Marepuaya; OTCYTCTBYET JIOTMYECKasl MOCJIE0BATEIbHOCTD B CYKICHUAX; HE
BbIIEpKaH 00BEM pedepaTa; UMEIOTCS YIIYLEHUs B 0()OPMIICHHUH.

OneHka «yIoBJIETBOPUTEJBHO0» — UMEIOTCS CYLIECTBEHHBIE OTCTYIUICHUS
oT TpeboBaHMi K pedeprupoBaHnI0. B yacTHOCTH, TeMa OCBEIIEHA JUIIb YaCTUYHO;
JOMYyIIeHbl (paKTUYECKHE OIIMUOKH B COJAEp)KaHUU pedepara; OTCYTCTBYIOT BBIBO-
TBL.

OrneHka «HeyI0BJIEeTBOPUTEIBLHO» — TeMa pedepaTa HE packpbiTa, OOHAPY-
KMBACTCSl CYIIECTBCHHOC HEIMOHMMAHME IMPOOJIeMbl WU pedepaTr HE MpencTaBiIcH
BOBCE.

Kpurtepuu oueHnBaHus BBINOJIHEHNSI KOHTPOJIBHON PadoThI:

OTMeTKa «OTJUYHO» — BOMPOCHl MMCHbMEHHOW KOHTPOJBHOU pabOThI OCBE-
IIEHBI B TIOJIHOM 00BEMe, C MPUBEICHHUEM KOHKPETHBIX OMPEICIICHHUM, MOHSITHH,
npuMepoB, Gopmy.

OTMeTKa «XOpOoII0» — BOMPOCH MUCBMEHHON KOHTPOJBHOU pabOThl OCBE-
IIEHBI TPABWJIBLHO C YYETOM 1-2 HETOYHBIX OMPEAECICHUN WK 2-3 HE0UETOB.

OTMeTKa «yAOBJIETBOPHTEJIbHO» —BOINPOCHl NMUCbMEHHONW KOHTPOJIBHOM
paboTHI OCBEIIICHBI TPABUJIBHO HE MEHEE YeM HaIlOJIOBUHY.

OTMmeTKa «HeyA0BJIeTBOPUTEIbHO» — BOIIPOCH MHUCHbMEHHOW KOHTPOJIBHOU
paboThl HE OCBEIICHBI B TOJIHOM 00bEME, OTCYTCTBYIOT KOHKPETHBIE ONPEIeTICHUs,
(bOpMyIHPOBKH MOHSATHIA.

Kputepuun oneHKH Ha YK3aMeHe
OuneHKka «OTJMYHO» BBICTABISIECTCS OO0ywaromeMycsi, KOTOpbIA oO0namaer

BCECTOPOHHUMH, CUCTEMATHU3UPOBAHHBIMU M TJIYyOOKHMMH 3HAHUSMU MaTrepHualia
y4eOHOU TporpaMMbl, yMEEeT CBOOOJHO BBITIOJHATH 3aJaHUs, MPEAYCMOTPEHHBIC
y4eOHOM MPOrpaMMOM, YCBOMJI OCHOBHYIO Ml O3HAKOMUJICS C JIOTIOJTHUTEILHOMN JIH-
TEPaTypoOi, PEKOMEHIOBAHHON yueOHOU mporpammoii. Kak mpaBuio, omeHka «oT-
JUYHO» BBICTABIISIETCS 00yYaroneMycsl YCBOUBIIEMY B3aUMOCBSI3b OCHOBHBIX TIO-
JIO’)KEHUW W TIOHATHI JUCIUIUIMHBI B UX 3HAYCHUU JIJIs1 MPUOOpEeTaeMoil crienuaib-
HOCTH, TPOSIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTH B TOHMMAaHUH, U3JI0KCHUH U HC-
MOJIb30BAaHUHM y4eOHOTO MaTepuayia, MPAaBHIHHO OOOCHOBBIBAIOIIEMY MPHUHSTHIC
pelIeHus, BIAJCIOIIEMY Pa3HOCTOPOHHUMHU HABBIKAMHU M MPUEMAaMH BBIIOJHEHUS
MPaKTHYECKUX PadoT.

OueHKa «XOpoII0» BBHICTABIISAETCS 00ydaromeMycsi, 00OHapyKUBIIIEMY ITOJI-
HOE 3HAHHWE MaTepuaja y4yeOHON MporpaMMbl, YCIEIIHO BBHIMOJIHSIOMIEMY MpEeay-
CMOTpPEHHbIE y4eOHOW MpOorpamMMol 3aJaHus, YCBOMBIIEMY MaTepuall OCHOBHOM
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JIUTEpaTyphl, peKOMEHJO0BaHHOM yueOHOU mporpammoi. Kak mpaBuiio, oreHka
«XOpOILIO» BBICTABIIETCS O0YyYalOIIEMYCs, TOKA3aBIIEMY CUCTEMAaTHU3UPOBAHHBIM
XapaKTep 3HAHMM MO AUCIUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEIbHOMY MOTIOJIHE-
HUIO 3HAHUM B XOJ€ JanbHelield ydeOHOW U Npo(ecCHOHANbHOU NEATENbHOCTH,
MIPAaBUJIBHO NPUMEHSIONIEMY TEOPETUUYECKHUE MOJ0KEHUS NPHU PELIEHUN MPAKTUYE-
CKHUX BONPOCOB W 3aJlay, BJIAJICIOIIEMY HEOOXOJIMMBIMU HABBIKAMH M MpPUEMaAMHU
BBINIOJIHEHUS MPAKTUYECKUX PadoT.

OueHka «ya0BJIEeTBOPUTENBHO» BBICTABIISIETCS 00y4arouieMycsi, KOTOPbIA
MOKa3aJl 3HaHUE OCHOBHOI'O MaTepHalia yueOHON mporpaMMel B 00beMe, 10CTaTOU-
HOM M HEOOXOIMMBIM JUIsl AaJibHENIel yueObl 1 mpecTosiieil paboTel O crenu-
aNbHOCTH, CHPABWICS C BBIMIOJIHEHUEM 3aJaHHUM, MPEAYyCMOTPEHHBIX Yy4eO-HOH
IpOrpaMMOi, 3HAKOM C OCHOBHOM JIUTEpaTypol, peKOMEHA0OBAHHON Y4eOHOM Mpo-
rpammoii. Kak mpaBuiio, olieHKa «yJOBJIETBOPUTEIBHO» BBICTABIIAETCS OOydaro-
IEMYCsl, AOMYCTUBILIEMY MOTPEMIHOCTH B OTBETAX HA SK3aMEHE WM BBINOJHEHHUU
HK3aMEHAIMOHHBIX 3aJ]aHui, HO 00ianarIieMy HEOOXOIUMBIMU 3HAHUSMH TOJ
PYKOBOJICTBOM IIPENOAABATENISl Ul YCTPAHEHHUsI TUX MOTPELIHOCTEN, Hapyllaro-
HIeMy TMOCJEA0BATEIbHOCTh B U3JIOKEHUHM y4eOHOrO Marepuaya U HCIBITHIBAO-
IIeMY 3aTPyIHEHHUS MPU BHITIOJHEHUU MTPAKTUYECKUX PaOOT.

Onenka «HeyJIOBJIETBOPUTEJIbHO» BBICTaBISIETCd O00ydYaromeMmycsi, He
3HAIOLIEMY OCHOBHOHM 4acTH Marepuaja y4eOHOH MporpaMmsbl, IOMYCKAIOIIEMY
NPUHIUINAIbHBIE OIIMOKHU B BBIIIOJIHEHUH MPETYCMOTPEHHBIX y4eOHOM Mporpam-
MO 3aJJaHUil, HEYBEPEHHO C OOJBIIMMU 3aTPYAHEHUSMHU BBIOJHAIOMIEMY IpaK-
THYeckue padboTsl. Kak mpaBuio, olleHKa «HEYJOBIETBOPUTEILHO)» BBICTABISAETCS
oOyyarouiemMycs, KOTOpbIii HE MOKET MPOJOJLKUTh 00yYeHHE WIM HNPUCTYNHUTH K
JESITeIbHOCTH MO CIELUATbHOCTH MO OKOHYAHUHM YHUBEpCUTETa 0e3 JOIOJIHU-
TEJIbHBIX 3aHATHH 110 COOTBETCTBYIOLIEH JUCLUILUINHE.

8 IlepeyeHb OCHOBHOM M JIOMOJTHUTEILHO JUTEPATYPbI

OcHoBHas yyeOHas1 IUTEpaTypa
1. I'y6aps, 10. B. Beagenue B matemartmueckoe mojnenupoBanue / FO. B.

['y6app. — 2-e m3a. — Mocksa : UntepHet-YHuBepcurer NubopmarmoHHBIX
Texunomnoruit (MHTYUT), 2016. — 178 c. — ISBN 2227-8397. — Tekcr : 3mek-
TPOHHBIH // DiekTpoHHO-0nOmoTeunas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/73662.html
2. Carankuna, JI. B. Maremarndeckoe MOACITMPOBAHUE : 339l U METOBI

MexaHuku. YueoHnoe mocobue / JI. B. Carankuna, B. b. IlenpkoB. — Jlumneux :
Jlumenkuii TocylapcTBEHHBIN TexHuueckuii yausepcutet, ObC ACB, 2013. — 97
c. — ISBN 978-5-88247-584-9. — TekcT : S7EKTPOHHBIA // DIEKTPOHHO-
OubIMoTeYHAS cucTeMa IPR BOOKS : [caiT]. — URL:

http://www.iprbookshop.ru/22880.html
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3. Poguonos, 0. B. OcHOBBI MaTeMaTUYECKOTO MOJICTUPOBAHUS : Y4eOHOE

nocobue / FO. B. Poanonos, A. JI. Haxman. — Tam6oB : TamboBCckuHil rocyaap-
CTBEHHBIN TexHnuyeckuid yausepcuret, 9bC ACB, 2018. — 110 c. — ISBN 978-5-
8265-1886-1. — TekcT : JIEeKTpOHHBIN // DIEeKTpOHHO-OUOIMOTEYHAs CUCTEMA

IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/94360.html

JlonoHuTeIbHAS y4eOHAs JUTEepaTypa

1. Cadponora T.U., CrenanoB B.M. MaTematuueckoe MOJCIUPOBAHUE B
3aayax arpou3uKu
https://kubsau.ru/upload/iblock/84e/84edcd925194de59e06bdc65d083e746.pdf

2. KoctiokoBa, H. M. OcHoBbl MaTemaTudeckoro monenuposanus / H. W.
KoctiokoBa. — 2-e u3n. — Mocksa : Untepuer-Y HuBepcuteT NHpopMamoHHbIX
Texnomoruit (MHTYUT), 2016. — 219 c¢. — ISBN 2227-8397. — TekcT : 37ek-
TPOHHBIN // DnekTpoHHO-0nbnoTeunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/73691.html

3. ABepuenkoB, B. 1. OcHOBBI MaTeMaTH4€CKOro MOJICTUPOBAHUS TEXHUYE-
CKHMX CHCTEM [3JIeKTpOHHBIN pecypc] : yueO. nmocooue / B. . Apepuenkos, B. II.
®denopos, M. JI. Xeiniden. — 2-e uza., crepeorunt. — Mocksa : ®JIMHTA, 2011. —
271c. - ISBN 978-5-9765-1278-8. - Tekcr : osnekrponnbii. - URL:
https://znanium.com/catalog/product/453870
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9 Ilepeuennb
TeJIeKOMMYHHKANIMOHHOM ceTu«HTEpHET»

pecypcoB

HHPOPMALMOHHO-

DJIEKTPOHHO-0MOJIMOTEeYHbIe cHcTeMbl Henoib3yeMble B Kybanckom I'AY 2021- 2022

y4eOHblIil roa

Ne | Haumenosa- TemaTtuka Hauano neiictBus u HaumenoBanue opranuzanuu 1 HOMep J0ro-
HHUE pecypca CpPOK JIeHCTBHUS J0- BOpa
roBopa
1 | Znanium.com | YHuBepcaiabHas 17.07.2019 Joroeop Ne 3818 ObC ot 11.06.19
16.07.2020
17.07.2020 Horosop 4517 OBC ot 03.07.20
16.01.2021
17.01.21 Horosop 4943 ObC ot 23.12.20
16.07.21
17.07.21 Horosop 5291 OBC ot 02.07.21
16.01.22
2 | Uznarens- Berepunapus 000 «H13a-Bo Jlaub»
ctBo «Jlanp» | Cenbck. X03-BO 13.01.2020 Kontpakt Ne940 ot 12.12.19
TexHonorus XxpaHeHus 12.01.2021
U repepaboTKy MHllle-
BBIX IIPOJIYKTOB 13.01.21 Kontpaxt Ne 814 ot 23.12.20 (c 2021 rona
12.01.22 OT]l. KOHTPAKThl Ha BETEPUHAPHUIO U TEXHO-
joruo nepepad.)
Kontpakt Ne 512 ot 23.12.20.
3 IPRbook YHuBepcanbHas 12.11.2019- 000 «Aii [T Op Menuay JIneH3HOHHBIH
11.05.2020 noroBopNe5891/19 or 12.11.19
12.05.2020 000 «Aii [Tu Op Menunay» JIneH3MOHHBII
11.11.2020 norosopNe6707/20 ot 06.05.20
12.11.2020 000 «Aii [Tu Op Menua» JInneH3noHHbII
11.05.2021 noroBopNe7239/20 ot 27.10.20
12.05.2021 000 «Aii [Tu Op Menunay» JlnneH3noHHbII
11.10.2021 noroBopNe7937/2111 or 12.05.21
IOpaiir Paznen «JlerennapHeie 08.10.2019 Ot1 08.10.2019 Ne 4239

KHUTHDY
I'ymanuTapHsle, ecre-
CTBEHHBIC HAYKH,
OMOJIOTUYECKHE, TEX-
HHYECKHE, CEIIbCKOE
XO03SIHCTBO

08.10.2020 , mpo-
JIJIEH HA TOJ 10
08.10.2021

be3Bo3Me3nHblil, ¢ MPaBoOM €KErOIHOTO MPO-
JJIEHHS
Paznen «JlerennapHple KHUTW

10 Meronuyeckne ykazanus 1Jisi 00y4alOIIUXCA 10 OCBOCHHUIO JHMCIH-

IJINHBI




1. MaTtemaTruueckoe MOJCIMPOBAHUE B rujipaBiuke : yueo. mocodue / A. K.
Cemepmxsn, E. B. [lerrapesa : Kyo6l'AY, 2017. - 70 c.
https://edu.kubsau.ru/file.php/109/Matematicheskoe_modelirovanie v_gidravlike.

pdf

11 Mepeyens uH(POPMANMOHHBIX TEXHOJOIHIA,HCIIOIbL3YEMbIX IPH OCY-
IIEeCTBJICHUH 00pa30BaTEJBHOr0 IpoLecca Mo JMCUMILIMHE, BK/IIOYas Iepe-
YeHb NMPOrPaMMHOI0 o0ecneYyeHus 1 MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

WNupopmalimoHHble TEXHOJIOTUH, MCIOIb3yEMBbIE MPHU OCYILIECTBIEHUHU O0Opa-
30BaTEJIBHOTO Ipoliecca MO AMCLMILIMHE MO3BOJISAIOT: 00ECNEUYUTh B3aUMOACH-
CTBHE MEXIY y4aCTHUKaMU 00pa30BaTEbHOIO IPOLECCA, B TOM YUCJIE CUHXPOH-
HO€ U (MJIM) aCHHXPOHHOE B3auMojeiicTBue nocpeactsoM cetu "Uutepuer"; dux-
CUpPOBaTh XOJ O0OPa30BaTEIBHOIO IPOLECCA, PE3YJIbTATOB MPOMEKYTOUHOM arTe-
CTallMy MO JAMCIUIUIMHE U PE3yJbTaTOB OCBOCHHS 00pa30BaTEIbHON MPOrpaMMbl;
OpPraHM30BaTh MpoLEcC 00Pa30BaHUA MyTEM BU3yaIU3allud M3ydaeMmMol MH(popMa-
IIUU TOCPEACTBOM HCIIONB30BAHUS MPE3CHTALUN, Y4EOHBIX (PUIBMOB; KOHTPOJIH-
pOBaTh pe3yabTaThl 00yYEHHUS Ha OCHOBE KOMITBIOTEPHOTO TECTUPOBAHMUS.

\11.1 [lepeuyenp nuuen3nonnoro 10

Ne HaumeHnoBaHue KpaTtkoe onucanue
1 Microsoft Windows OmnepallioHHasI CUCTEMA
2 Microsoft Office (Bkmrouaer | IlakeT 0(UCHBIX MPUITOKECHHIA
Word, Excel, PowerPoint)
3 Cucrema TeCTUPOBAHUS TectupoBaHue
INDIGO

\11.2 [Tepeuens nmpodeccuoHanbHBIX 0a3 JaHHBIX U HHPOPMAITMOHHBIX CIIpa-
BOYHBIX CHCTEM

No | HaumenoBanue TemaTtuka DJIEKTPOHHBIN aJpec
1 Hayunas snekrpoHHas Ouo- https://www.elibrary.ru/defaultx.asp
. VYHuBepcanbHas
nroTeka eLibrary

12 MarepuanbHo-TeXHHYECKOE obecmeyenme s o0yuyeHus
Mo TUCIHUTUINHE

HHaHI/IpyeMBIe IMOMCIICHUA OJIA ITPOBCACHUA BCCX BUAOB y‘-Ie6HOI\('I ACATCIIBHOCTHU

Ne | HaummenoBaHue y4eOHBIX ITpenMe- HaumenoBanue nomemeHui Anpec (MecToro-
/Tl | TOB, KYpCOB, AUCHUIUINH (MOJY- JUIS IPOBEJICHUS BCEX BHUJIOB JI0’KEeHUE) oMe-
nieit), MpakTUKHU, HHBIX BUJIOB y4eO- yueOHOM e TENbHOCTH, HICHUH I TpOBe-
HOU JIeATENbHOCTH, IPEAYCMOTPEH- | MPEAyCMOTPEHHON y4eOHBIM | JEHUS BCEX BUIOB
HBIX y4eOHBIM TUIAaHOM 00pa3oBa- IUTAHOM, B TOM YHCJIE TIOMe- | yueOHOM JaesiTelNb-
TETBHON TPOTPaMMBI HICHUS] TSI CAMOCTOSATEHHON HOCTH, TIPEy-
paboThl, C yKa3aHHEM IepeyuHsl | CMOTPEHHOU yueb-
OCHOBHOTO 00OpYyI0OBaHUS, HBIM IIJIAaHOM (B
yueOHO-HATJISIIHBIX TTOCOOMIA ciydae peanmnsa-
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U KCIIOJIb3YEMOT'O IPOrpamMM-
HOro o0ecrneueHus

MU 00pas3oBa-
TEJIbHOM IPO-
IrpaMMBI B CETEBOM
dbopMe J0T0ITHU-
TEJIbHO yKa3bIBa-
€TCsl HAUMEHOBA-
HUE OpraHu3aluH,
C KOTOPOH 3aKJII0-
YeH JIOTOBOP)

OCHOBBI MATEMATHUYECKOTO
MOJICIIMPOBAHUS

ITomemenue No202 I'/], moca-
JIOYHEIX MecT — 60; miomanps —
68,8kB.M; yueOHas ayAuTOpHUs
JUTSI IPOBEICHUS 3aHSITUIN JICKIIH-
OHHOT'O THUIIA, 3aHATHIA CEMHHAP-
CKOT'0 THIIa, KyPCOBOTO IMPOCK-
TUPOBaHUS (BBIIOJIHEHUS KYpCO-
BBIX pa0oT), TPYNIOBBIX U UH]U-
BU/TyaJbHBIX KOHCYJIBTAIIUH, Te-
KYILEro KOHTPOJIS U MPOMEXKY-
TOYHOM aTTECTAIIUN
.CIICI[HAIM3UPOBAHHAS Me-
Oenb(yaeOHas qocKa, yaeOHas
Me0eIb);
TEXHUYECKHUE CPEICTBA 00yUe-
HUSI, HA0OOPHI IEMOHCTPAITMOHHO-
ro 000py1I0BaHMS U yueOHO-
HaTJISIHBIX TTOCOOuH (HOYyTOVK,
MIPOEKTOP, IKPaH);
MporpaMMHOE OOeCTIedeHne:
Windows, Office.

350044, KpacHo-
JTAPCKUH KpaH, T.
Kpacnonap, yi.
nM. Kanmununa, 13

OCHOBBI MAaTEMATUUECKOTO
MO/ICTTUPOBAHUS

ITomemenne Ne420 I'JI, moca-
JIOYHBIX MeCT — 25; miomaap —
53,7KB.M; IIOMEILEHNE IJIT CaMO-

CTOSITETILHOM PabOTHI. TEXHUYE-
CKHue cpeacTBa o0ydeHus (KoM-
MBIOTEP MEPCOHAIBHBI — 13
IIT.);

JocTyn K cetn «HTEpHETY; NO-
CTYH B DJIEKTPOHHYIO HH(pOpMa-
IUOHHO-00Pa30BaTEINBHYIO CPEILy
YHHUBEPCUTETA;
CIEIUATN3UPOBaHHAS MeOENb
(yueOHast mebernb).

[IporpamMmmHoOe oOecrieuerme:
Windows, Office, cnenanusu-
POBaHHOE JIMLIEH3NOHHOE U CBO-
00ITHO pacIpocTpaHsIeMoe Mpo-
rpaMMHOe oOecriedeHue, mpey-
CMOTpEHHOE B paboyeit mpo-
rpamMmMe

350044, KpacHo-
JTApCKUH Kpaid, T.
Kpacnonap, yi.
nM. Kamawna, 13
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