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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucunmimna «KoMIoploTepHOE MOAETHPOBAHNE B HAYYHBIX UCCIICAOBAHUAX» OTHOCUTCS K
JTUCIUIUIMHAM 4YacTH, (GopmMupyeMol ydacTHHMKaMu 0O0pa3oBaTeibHBIX OTHouieHuil, bioka 1.
Juctummael (Moaynn) Moayiis «KoMIbrOTepHOE MOJICIHPOBAHUEY YUEOHOTO TIaHA OCHOBHOM
npodeccuoHanbHOM 00pa30oBaTeNbHON MPOrpaMMbl BbICIIET0 00pa3oBaHUs — MPOTrPamMMBbl
MarucTpaTypsl 1o HampasieHHio mnoArotoBku 44.04.01 Ilemarormueckoe oOpa3zoBaHue,
HAIpPaBIEHHOCTD (Mpoduiib) 0OpazoBaTenbHON MporpaMmmbl «KOMITbIOTEpHOE MOJECIUPOBAHUE U
JTu3aiiH “HGOPMAITMOHHON 00pa30BaTeIbHON CPEIbl», 3204HOM (HOPMBI 00yUEHUSI.

JucuunimHa onupaeTcss Ha pe3ylbTaThl oOyueHus, copMupoBaHHBIE B paMKax Kypca
OakanmaBpuaTa CIEAYIOIIUX AMCUUILUIMH: KOMIBIOTEpHAs rpaduka U aHUMalUs, KOMIBIOTEPHOE
MOJIeJIMPOBAaHUE, KOMIIBIOTEPHBIEC CETH, UHTEPHET U MYJIbTHUMEINA TEXHOJIOTUH.

PesynbraThl M3yyeHHs TUCHMIUIMHBI SBISIOTCS OCHOBOHM ISl M3YYEHUS JUCHUIUIAH IS
npoecCHOHANBHOM NeSTEIbHOCTH U MIPOXO0XKACHUS FOCYIapCTBEHHOW HTOTOBOM aTTECTALIUU.

1. Ilepevyenp MIaHMPYeMbIX pe3y/abTaTOB 00y4eHUs (00pa3oBaTebHBIX Pe3yJbTATOB) IO
AUCIHHUIJIMHE

Heabio ocBoeHuss gucHUIUIMHBL «KOMIIBIOTEpHOE MOJEIUPOBAHME B HAYYHBIX
HCCIICAOBAHUAX) SABJIACTCA PACIHIUPCHUEC NPCACTABICHUSA CTYACHTOB O MOACIIMPOBAHUH KakK
METOJI¢ HAay4yHOTO I[O3HAHUS, O3HAKOMUTH C HKCIIOJIb30BAaHHMEM KOMIIBIOTEpPA Kak CpeacTBa
IIO3HaHUA 1 HaquO-I/ICCJIeIIOBaTGHLCKOﬁ JACATCIIbHOCTH.

3agavell OCBOEHUS TUCIHIUIMHBI SIBIsieTCS (HOPMUPOBAHHME MPEICTABICHUNH O THUIAX
MOI[GJIefI, 0 BHAaX MOJACIHMPOBAHUA B CCTCCTBCHHLIX M TCXHHUUYCCKHUX HayKax. Ot CTYACHTOB
TpeOyeTcss HEe TOJIbKO 3HAHHE ONpPENeNICHUN TeX WM UHBIX THIIOB MOJENEH, HO U yMEHHUe
IPUBOIUTH COOTBETCTBYIOIINE IPUMEPHI U3 PA3HBIX 00JIACTEe HAYYHBIX HccaenoBanuid. CTYAEeHT
JOJIKEH YMETh (POpPMYIUPOBATh MATEMATUYECKYIO MOJIENb, CTABUTh YUCIICHHBINA YKCIICPUMEHT.

B pesynbraTe OCBOEHHS MPOrpaMMbl OOYYAIOLIUIICS IODKEH OBIAICTH CIEAYIOIIMMU
pe3ynbTaTaMu 00y4deHus (B TabIuIle MPeICTaBIeHO COOTHECEHHE 00pa30BaTEeNbHBIX PE3YyIbTaTOB
06y‘~ICHI/I$[ M0 JUCHUIIIIMHE C UHAUKATOpaMU NOCTHKCHUSA KOMHCTGHHHﬁ)Z

Kommnerenmnus n OO6pa3zoBaTeabHbIC PE3yIbTaThl TUCIUTLTAHBI
WHJUKATOPHI € (aTamnbl GopMUpPOBAHUS AUCHIUTIINHBI)
IIOCTIKEHUS B
3Haer VYmeer Bnaneer
TUCIHUIIIINHE
I1K-5. Crocoben

OCYIIECTBISTH  ITOWCK,
aHamM3 W 00paboTKy
Hay4YHOW WHpOpMAaIUU
B IENSIX HCCIEIOBaHUS
mpo0iieM 00pazoBaHUS
B IIPEIMETHON 00JIacTH.

UIIK 5.2. YMmeeT BecTH

MOKMCK u aHaImn3

HAYYHOM HH(pOPMAINH; OP 1.v BECTH TIOUCK
OCYIIECTBIISTH Hay9IHOU WHGOOPMAIIHH.
JTUIaKTHUCCKYHO

00paboTky u OP 2. ocymecTBiaTh
aJanTalylo  Hay4YHBIX AUAKTUICCKYTO
TEKCTOB B IEIISIX UX 00pabOTKy  Hay4HBIX
nepeBofa B y4deOHBIE TEKCTOB.

MaTepuabl.

OP 3. anamusupoBathb
HAy4YHYIO
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nHPOPMALIUIO
nHpOpMALIUU B IEJIAX
UCCIICIOBaHUS
mpobieM o0Opa3oBaHMs
B IIPEIMETHOH 00J1aCTH.

2. O0beM QUCHHMILIMHBI B 32YeTHBIX €IMHULAX € YKAa3aHUEM KOJU4YeCTBAa aKaJleMHYeCKUX
4acoB, BbI/IEJIEHHBIX HA KOHTAKTHYIO padoTy 00y4aloIluXxcs ¢ npenojaBaresieM (1o BUAaM
Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEIbHYI0 PadoTy 00y4aroImMXcst

VueOHEbIe 3aHATHS
dopma
Home I 011\)/11:%
p Bceero IIpakTnu JIaboparop P .
Jlekn Camocrost | yTOYHOM
cemec €CKHE HEBIE
Hy, T. pabora, arTecTa
Tpa Tpymoemk. 3aHATHS, 3aHATHS,
gac yac 187051
3ay. qJac yac
Yacser
e/l
4 3 108 4 - 10 94 3auer
Hroro: 3 108 4 - 10 94 3aueT

3. Coaep:kanue QMCUMILUIMHBI, CTPYKTYPHUPOBaHHOE MO TeMaM (pa3jejaM) ¢ YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKAJeMHYeCKHUX YACOB U BUI0B YUYeOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeeoeHH020 HA HUX KOJIUUECM A AKAOEMUUECKUX UACO8 U

6U006 yUEOHBIX 3aHAMUIL

KonngecTBo yacoB no ¢opmam opranuzanuu
oOy4eHust
1 n 1146 Camocto
HanMeHoBaHue paszena u TemMm CKIHOH PaKTHH abopar | k-
HBIC ecKue OpHbIE Has
3aHATUS | 3aHATHS | 3aHATHSA
pabota
4 cemecTp
MoaenupoBaHue. 3ajgaun, BU/IBI, 1 5 30
KJIacCU(pUKaLUs MOJIETEH.
KomnerotepHast peanusanus Moaesen 4 - 30
I1O 11 KOMIBIOTEPHOTO MOAECITUPOBAHNUS 4 - 34
NTOI'O: 4 10 - 94

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) Oucyuniunl

Kparkoe conepxkanue kypca (3 cemectp)

1. MOJIEJIMPOBAHUE. 3AJAUU, BUJIbI, KTTACCUDUKALIMS MOJIEJIEM.
OcHoBHBIE TpeOOBaHHS MOJETH, MOJIECIMPOBAHHE KaK METOJ IO3HaHUsA. MareMaTHdeckoe U
WMHUTAIIMOHHOE MojieupoBanre. CBOMCTBA MaTEMaTHYECKUX MOJIETICH: TOJHOTA, TOYHOCTb,
aJIeKBaTHOCTh, 5KOHOMHUYHOCTh, POOACTHOCTH, MPOAYKTUBHOCTh, HATTIATHOCTh. CTOXaCTHUECKHE



U JCTEPMUHHUPOBAHHBIE, CTATUYECKHE U JUHAMHYECKHE, CTALlMOHAPHBIE W HECTALMOHAPHBIE
MOJENH.
HuTepakTuBHas Gopma: rpyImnoBasi JUCKYCCHUs

2. KOMITbIOTEPHA S PEAJIU3ALINSI MOJIEJIEM

MonenupoBaHue € HCIOJIB30BAHUEM PAa3JIMYHBIX TEXHOJIOTUH, S3BIKOB IIPOrpaMMHUPOBAHUA.
qI/ICJIeHHOC, HMUTAIUOHHOC, CTATUCTHUYCCKOC MOACIIMPOBAHUC. OTansl KOMITBXOTCPHOI'O
MOJICTUPOBaHUS (MaTeMaTUYeCKoe, aJTOPUTMUYECKOE M MPOrpaMMHOE OMUCAHHUS MOJICNH),
Meton Monre-Kapio,

HuTepakTrBHas Gopma: paboTa B MUKpOrpyImax

3. 11O JI1 KOMITIBIOTEPHOI'O MOJIEJIMPOBAHN A

MonenupoBanue (uznyeckux siBiIeHuil B cucteme Excel, MoaenupoBaHue IBMKEHUS Tena,
OpOILIEHHOTO MOJ] YIJIOM K TOPU30HTY, MOJEIUPOBAaHUE CIy4allHBIX MPOLIECCOB, MOEIMPOBAHUE
TBEPBIX TEJI.

HutepakTuBHas GopMma: paboTa B MUKPOIpyIIax

4. IlepeueHb y4YeOHO-METOAMYECKOr0 o0ecmedeHUs] I CAMOCTOATEJbHON PadoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrosTenbHas paboTa CTYAEHTOB sBIsieTcs 0c000i (opMoii opraHu3anuu yueOGHOro
nporecca, MNPEACTABIAIONIas COOOH IJIAHUPYEMYIO, TI03HABaTEeNbHO, OPraHU3allMOHHO U
METOAMYECKH HAIpPaBIIIEMYIO JIESTEIbHOCTh CTYAEHTOB, OPUEHTHPOBAHHYIO HA JIOCTH)KEHUE
KOHKPETHOTO  pe3ylbTaTa, OCYIIECTBIAEMYI0 ©0e3 TMpsMOH TOMOLIM  IPEroaaBaTels.
CamocrosTenbHas paboTa CTYJIEHTOB SIBJISIETCS COCTABHOM 4acThio yuyeOHOH pabOThl M HMMeEeT
[ENBI0 3aKpeIyICHHe W YriyOJIeHne MOJydYeHHBIX 3HAHHW M HaBBIKOB, MTOMCK M MPHOOpETeHnE
HOBBIX 3HaHUI, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHU, TOATOTOBKY K MPEICTOSAIMM 3aHATUSAM
u sk3aMmeny. OHa MpeaycMaTprBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAMCAHUE TOKIIAI0B,
BBINOJIHEHHE TBOPYECKUX, HHAMBUIYAIbHbBIX 33JJaHUH B COOTBETCTBHM C y4eOHOM Mmporpammoit
(TeMaTHYeCKNM TUTAHOM W3Y4YeHUS TUCHHIUIMHBI). Tema /Ui TaKoro BBICTYIUICHHUS MOXET OBITh
IpeUIoKeHa MpernoaaBaTeneM WM n30paHa caMUM CTYAEHTOM, HO MaTepuall BBICTYIUJICHUS He
JOJDKEH  AyOnupoBaTh  JIGKIMOHHBIA — Marepuas. PedepaTuBHBIM — MaTepuan  CIyKUT
JIOTIOJTHUTENBHON HH(popManuel s paboThl Ha NpaKTHYECKUX 3aHATHAX. OCHOBHas LeNb
JAHHOTO BUJa pabOThl COCTOUT B OOYYEHHMM CTYJEHTOB METOJaM CaMOCTOSATEIbHOW paboThI €
y4eOHbIM MaTepuasioM. [ MOJHOTHI YCBOEHUS TE€M, BHIHECEHHBIX B MPAKTUYECKHE 3aHATHS,
Tpebyercs pabora ¢ mepBouMcTOYHMKaMU. Kypc mpeaycMmarpuBaeT CaMOCTOSITENBHYIO padoTy
CTYAEHTOB CO CIeUUaIbHOM JuTeparypoil. CieyeT OTMETHTb, YTO CaMOCTOsTeNbHas paboTa
CTYZICHTOB pEe3yJIbTaTHBHA JIMIIb TOT/A, KOTJa OHA BBITOJIHAETCS CHCTEMATUYECKH, ITITAHOMEPHO
U 1IeJICHAIIPABIEHHO.

3amaHus  UIE  CaMOCTOSITENbHON  pabOTBl  MPEAYyCMATPUBAIOT — HCIIOJIb30BaHHE
HEOOXO/JMMBIX TEPMHUHOB W TMOHATUH 1O mpobiematuke Kypca. OHHM HaleIMBalOT Ha
MPAKTUYECKYIO0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuala, HOUcK Oubanorpaduueckoro
MaTepHala 1 JIEKTPOHHBIX MCTOYHUKOB MH(pOpMAIMH, WITIOCTPATUBHBIX MaTepHasoB. 3adaHus
M0 CaMOCTOSITETIHHOH pa0doTe HaroTCs 10 TeMaM, KOTOpble TPeOYIOT IOTOIHUTEIHLHON
popaboOTKH.

O6muit o0beM CcaMOCTOATENbHOW pabOThl CTYAEHTOB IO JTUCHUIUIMHE BKIIOYAET
ayJUTOPHYIO U BHEAYJIUTOPHYIO CAMOCTOSTENbHYIO pabOTy CTYACHTOB B T€UEHUE CEMECTpA.

AyIUTOpHAS CaMOCTOSITENbHAS paboTa OCYIIECTBISETCS B ()OpPME BBHITIOTHEHUS TECTOBBIX
3aJaHuii, Kelc-3a/1a4, NHCbMEHHBIX IPOBEPOYHBIX PAOOT MO AUCHUILUIMHE. AyIUTOpHas
camocrosTenbHas pabora oOecrieueHa 0a30i TECTOBBIX MaTepuasoB, Kelc-3aqad Mo pasjesiaMm
JUCLUTUIMHBL.

BHeayauropHas camocTosiTenbHasi paboTa ocymecTBIseTcs B hopMax:
— TIOATOTOBKH K YCTHBIM JIOKJIa1aM (MUHHU-BBICTYIUICHUSM);



— TIIOATOTOBKA K 3amuTe pedepara;

— TIOJArOTOBKA K IPYMIIOBOMY O0CYKJIEHHUIO MO TEMaM;
— TIOJArOTOBKA CTEHJIOBBIX JI0KJIa/0B U IIOCTEPOB;

— pa3paboTKa IMPOEKTOB.

OC-1. CamocrosiTesqbHasi paboTa

Pemrenue 3a1ay MeT0/10M KOMITBIOTEPHOTO MOJICTUPOBAHUS

IIpumepsl 3a1a4:

OntuMuzanmoHHoe MojaenupoBaHue. dOupma BBITYCKAET MPOTYJIOYHbIE M CIIOPTUBHBIC
Benocuneapl. ExxemecsuHo cOOpOUYHBIH 11eX crioco0eH coopath He 6osee 600 mporyJIovYHbIX U HE
6onee 300 cnopTUBHBIX BenocunenoB. KauecTBo KakIoro BEOCHUIIEA IPOBEPSETCS HA ABYX
crennax A u B. Kaxaplii nporynounsiil Benocunes nposepsiercs 0,3 4. Ha ctenae A u 0,1 4 — Ha
ctenze B, a kaxaplii cnopTuBHBIM Benocunes nposepsercs 0,4 4 Ha crenae A u 0,3 y — Ha cTeH e
B. [1o TexHONMOrMUecKUM NMpUUYMHAM CTEeH A He MOkeT paboTars Oosee 240 4 B Mecsll, a CTEH]
B — 6Gonee 120 4 B mecsi. Peanmu3zamnus Kaxmaoro mporyJIoyHOrO BEJIOCUTIEAA TPUHOCUT hupme
noxon B 50 py6., a kaxnaoro cnoptuBHOoro — 90 py6. CKOJIBKO MPOTYIOYHBIX U CKOJIBKO
CIIOPTUBHBIX BEJIOCUIIECSIOB JOJDKHA €KEMECSYHO BBIMYCKAaTh (hupMa, yToObl €€ mpuObUlh ObLIa
HauOOoIbIIeH?

B ropozae umerorcs 1Ba ckiaga MyKd U JiBa XJiebo3aBoja. ExkemHeBHO ¢ mepBoro ckianua
BbIBO3UTCS 50 T MyKkH, co BToporo — 70 T. DTa MyKa JOCTaBIIsIeTCS Ha XJ1€003aBOJIbI, TIPUIEM
nepBblil nonyvaet 40 T, BTopoit — 80 T. JlomycTuM, 4To nepeBo3Ka 0JJHOI TOHHBI MYKH C [IEPBOTO
CKJIa/Ia Ha MEPBhIN 3aBoj cocTarisier 120 py0., ¢ mepBoro ckiiaga Ha BTopoit 3aBog — 160 pyo.,
CO BTOPOTO CKJIaja Ha mepBblif 3aBog — 80 pyO. u co BTOporo ckiaaa Ha BTopoi 3aBoa — 100
py6. Kak Hy)XHO CIUITaHMpPOBATh MEPEBO3KH, YTOOBI MX 0OIIasi CTOMMOCTh 33 OIHMH JIeHb ObLIa
MUHHUMAaJIbHOW?

OC-2. KonrpoabHas padora

IIpumep 3ananus (Merox Monrte-KapJo).

Mertonom Monte-Kapio BeIYMCINTS II0MAAb (PUTYPHIL, ABISIOIIEHCS KOIBIOM ¢ BHELIHEH
rpanuuei x> + y? = 16 u BHyTpeHHeil rpaHuneii x> + y> = 4. IIpoBepbTe CBOHM Pe3y/IbTaThl
MaTEMaTHYECKMM pACYEeTOM. BBIYHCIHMTENbHBI JKCHEPUMEHT HPOBOJAUTH B HIEKTPOHHBIX
Tabnuuax.

Metonom MonTe-Kapiio BEIMUCINUTD IO b GUTYPBI, SIBISIOLIECS KOJIBIIOM C BHELTHEH
rpanuneit Xx° + y> = 16 u BHyTpeHHeil rpanuneit x> + y? = 4. IIpoBepbTe CBOM pe3yIbTaThl
MaTE€MaTHYeCKUM pPACUYE€TOM. BBIYMCIUTENBHBIA SKCHEPUMEHT NPOBOAUTH € ITOMOIIBIO
IPOTpaMMBbI Ha JIFOOOM SI3bIKE MPOTrPaMMHUPOBAHMUS.

OC-3. BeicTyniieHHe € JOKJIA0M I10 MUKPOrpynnam
[IpuMmepHBIii TepedeHb TEM T0KIJIA0B:

MoaenupoBaHUe KaK METO/ ITO3HAHUS

OcHOBHBIE TPeOOBAHUS MOICIIH

MaremaTrnueckoe 1 UMHTAIMOHHOE MOJEIUPOBAHUE

Knaccudukanmst marematudeckux mojesneil. TeopeTnueckne u SMIUPHUIECKUE MOIECTH
CaoiicTBa MaTEMaTUYECKUX MOJIENEN

CroxacTH4ecKre U AeTePMUHUPOBAHHBIC MOJIEIN

Craruueckue U JTMHAMUYECKUE MOJIENN

NoookrwbdPE



8. CrannoHapHble U HECTALIMOHAPHBIE MOAEIN

9. Otanbl MaTeMaTUYecKOro MOJIEIUpPOBaHUS (ONpeaeseHHue MCXOAHBIX MHOXECTB,
CTPYKTypHAasi U mapaMeTpuuecKas UACHTHPUKAIH)

10.  MopenupoBaHue C UCIONIb30BAHUEM S3BIKOB IIPOrPAMMHUPOBAHUS

11.  YwucneHHOE MOJAETUPOBAHUE

12. MMuTanimoHHOE MOJIETTUPOBAHUE

13.  Craructuueckoe MOACIUPOBAHUE

14,  MaremaTnueckoe, alrOPUTMHYECKOE U MPOTPAMMHOE OMKUCAHUS MOJICIH
15.  MopgenupoBanue merogom Monrte-Kapio

16.  MopenupoBanue HU3NIECKUX ABJICHUHN U TIporieccoB B cucteMe Excel
17. MopenupoBaHue ABHKEHHS Tela, OPOIIEHHOTO MO YTIIOM K TOPU30HTY
18.  MopenupoBaHue CiIy4aliHbIX IPOLIECCOB

19.  MoaenupoBaHUe TBEPIBIX TEI

20.  dusuueckoe U aHATUTHYECKOE MOJEIMPOBAHNE

OC-4. UnpuBuayajibHoOe 3aJaHUE
[Ipumep 3amaHus (caMOCTOATENBHO pa3paboTaTh W peaau3oBaTh MOJENIb C
ucnosb3oBaHueM Jaroo6oro All niam tabaumuHOro mporueccopa).
TeMsr:
e MozenupoBaHue TOHYIIETO B KHUJIKOCTH Tela
e MozaenpoBaHUs YBOJTIOIHMOHHBIX MTPOIIECCOB
o MozenupoBaHue ABUKEHHSI YaCTUL] B MArHUTHOM I10J1€
e MopaenrpoBaHue JOXOTHOCTH TPEATIPHUITUS

ﬂﬂ}l CaMoOCmMoOAmMeIbHOl NOO20MOBKU K 3AHAMUAM RO Oucuunﬂunepelcomendyemc;l
ucnoJjibzoeamo yueﬁno-memommecmte mamepuaiiobl:

1. I{piranoB A.B., ['onyokos A.B. KomnbroTepHoe MoaenupoBaHue: yaeOHO-METOANYECKHE
PEKOMEHAALUHU JIJIsl MaruCTPAHTOB HallpaBiieHUs MoAroToBkH «llegarornueckoe odpaszoBanue» /
A.B.Ilpiranos, A.B. I'onyOkoB. — YaubsHoBCk: Yl TIVY, 2017.

5. IlpuMepHble OLCHOYHbIC MAaTEPHAJbl [JIsi TMPOBEICHHS TEKYINEro KOHTPOJISs
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXxcs 1o JMCUUILINHe

Opranusanys ¥ NpoBeieHNe ATTECTANMH CTY/AeHTa

@®I'OC BO B cooTBEeTCTBUM C HpUHIMNAMU bBoloHCKOro mporecca OpUEeHTHPOBAHbI
IPEUMYIIECTBEHHO HE Ha COO0IIeHNE 00yJaronieMycsi KOMIUIEKca TEOPETUYECKUX 3HAHWI, HO Ha
BbIpabOTKyY y OakajaBpa KOMIETEHIMH — TUHAMUYECKOro Habopa 3HaHUM, YMEHUH, HaBbIKOB U
JMYHOCTHBIX KA4eCTB, KOTOPHIE IMMO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE
TPyZa ¥ YCHELHO NpOopeCCHOHATIBHO PEalTn30BbIBATHCS.

B nporecce orenku 0akagaBpoB HEOOXOAMMO HCHOIb3YIOTCS KaK TPaAUIIMOHHBIE, TaK U
MHHOBAIlMOHHBIE THUIBI, BUIBI MU (QOpPMBI KOHTpOJSA. IIpM 3TOM MOCTENEHHO TpaaUIIMOHHBIE
CpeICTBa COBEPIICHCTBYIOTCS B pyclie KOMIIETEHTHOCTHOTO IIOAXO0Ja, a WHHOBAI[MOHHBIE
CpeZCTBa aIalITUPOBAHBI JUISI IOBCEMECTHOTO IPUMEHEHUS B POCCUICKON BY30BCKOIl NPaKTHKE.

Leas nmpoBeaeHHs aTTeCTAIMM — TIPOBEPKAa OCBOCHHUS 00Pa30BaTELHOW MPOTPAMMEI
JUCLUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00pa30BaTENbHBIX PE3YyIbTATOB.

IIpomeskyTOUHASI aTTECTAIUS OCYIIECTBISIETCS B KOHIIE CEMECTPa M 3aBEPIACT N3yUeHHE
JUCLUIUIMHBL, TTIOMOTAEeT OLEHUTh KPYIHBbIE COBOKYMHOCTH 3HAHWHM M yMeHu#, (opMUpOBaHUE
ONPEAECICHHBIX KOMITETCHIINMN.

OLeHOYHBIMH CPEACTBAMHU TEKYIIETO OLEHUBaHMUS SBJSIOTCS: JOKJIAA, TECThl IO
TEOPETUYECKUM BOITPOCAM TUCIUILIMHEI, 3aIIATA IIPAKTHIECKUX padoT U T.11. KOHTpOIIh yCBOCHUS



MaTepuana BEACTCS PEryIsipHO B TEUEHUE BCEr0 CeMecTpa Ha MPAKTHYECKUX (CEMHHAPCKHX,
71a00pPaTOPHBIX ) 3aHATHUSX.

CPEJACTBA OIEHUBAHMWSI,
No OO6pa3zoBaTenbHbIC
UCIOJIb3YEMbIE I TEKYIIETO OI[CHUBAHUS
n/m pe3yAbTaThl TUCHUILTAHBI
nokasaressi QOpMUPOBAHUST KOMIIETCHIINN
OueHo4YHbIE CpeCcTBA IJIA TeKyei OP 1. BecTH TIOMCK Hay4HOM
aTTecTaluN HH(OPMALHH.
OC-1. CamocTosTenpHas paboTa
OC-2. KontponpHas paboTa OP 2. ocymecTBIATh AUAAKTUYECKYIO
OC-3. BelcTymueHue ¢ JOKJIAgOM IO 00pabOTKY Hay4HBIX TEKCTOB.

MHUKPOTpYIIaM
OC-4. UnauBuayaiabHOE 3a1aHUE
OueHovHble cpeacTBa /5
MPOMEKYTOYHOM aTTeCTALNH
3a4eT (IK3aMeH)
OC-5. 3ager B popme ycTHOTO cobeceoBaHUS

OP 3. aHajnm3upoBaTh HAYYHYIO
nHpOpMaIi0O WHPOPMAIMA B TEIAX
HCCIIeI0BaHUs MpodieM 00pa3oBaHus B
MPEIMETHON 00JIACTH.

Mamepuansi, ucnons3yemole 011 meKyuse2o KOHMPOJia yCneeaemocmu
odyuarowuxca no OucyuniuHe
Martepuansl A OpraHu3aliy TeKYIIeH aTTeCTalluy MPEACTABICHBI B 1.5 TPOrPaMMBI.

Mamepuansl, ucnons3yemole 015 RPOMEHCYMOUHO20 KOHMPOIA YCREe8AeMOCHU
odyuarowuxca no OucyuniuHe

IIpuMepHBbIii NepedYeHb BOIPOCOB K 3a4eTy

MonenupoBaHue Kak METOJ TIO3HAHUS

OcHoBHbIE TPeOOBAHUS MOJIETU

Knaccugukarus BUI0B MOIETMPOBAHUS CUCTEM

Knaccudukanus matemarnueckux mojeneid. TeopeTnyeckue M SMIUPUUECKUE MOIETH
CBolicTBa MaTEMaTUYECKUX MOJEIIEH: TIOJIHOTA, TOYHOCTD, a/IEKBATHOCTh

CBolicTBa MareMaTU4YeCKUX MOJENEeN: 3KOHOMUYHOCTb, POOACTHOCTb, MPOJAYKTUBHOCTD,
HarJsiJHOCTh

7. CroxacTudeckue U JeTepMUHUPOBAHHBIE MOJIETU

8.  Crarumyeckue M TUHAMUYECKHE MOJIEITU

9.  CranuoHapHbIe U HECTAITMOHAPHBIE MOJIEIN

10. TIpuHUMOBI  MOJENUPOBAHMS:  NPUHLUMIIBI  MH(OPMAIMOHHOM  JI0CTaTOYHOCTH,
OCYILIECTBUMOCTH, MHO>KECTBEHHOCTH MO/ieTIei

11. Dranbl KOMIBIOTEPHOTO MOJAETUPOBaHUA (MaTEeMaTHYECKOE, aJTOPUTMHUYECKOE H
MIPOrpaMMHOE OITUCAHUS MOJIEIIN)

12. Jluneiinsie u HeNMUHEHHBIE Moaenu. JInneapusanus Moeneii. HenpepriBHbIE, TUCKpETHBIC
U CMeIllaHHbIe MO/IETN

13. OcHoBHBIE IpaBUJIa MOCTPOSHHSI MAaTEMATHYECKUX MOJIEIeH

14. VImuTannoHHOE MOJIETUPOBAHUE

15. Crarucruyeckoe MOAECTUPOBaHNE

16. MaremaTnueckoe, alrOPUTMUIECKOE W TPOTPAMMHOE OTIHCAHUS MOJICITH

17. MopaenupoBanue MmetogoM Monre-Kapio

18. MonenmupoBanue GU3NICSCKHUX SBICHHUHA U TIPOIECCOB B TAOJWYIHBIX IMPOIIECCOPAX

19. MopenupoBaHue JBMKEHUS Tea, OPOLIEHHOTO MO YITIOM K TOPU30HTY

20. MopenupoBaHue CIyJaHBIX MPOIIECCOB

21. MonenupoBaHue TBEP/BIX TEI

oakrwdE



B koHIIe M3ydeHHs TUCIUIUIMHBI TIOIBOJISATCS UTOTH PAOOTHI CTY/ICHTOB Ha JICKIIMOHHBIX U

NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHUPOBaHHS 3apab0TaHHBIX O0AJIJIOB B TEUCHHE CEMECTPA.

KpnTepnn OllecHMBAHUSA 3HAHUI oﬁyqamumxca o JTMCHMIIJINHE

Dopmuposanue 6ALILHO-PEUMUH2080U OYeHKU pabombl 00YYaAIOUUXCSL

[Tocertenune PabGora Ha
ITocemenune
N MPAKTUIECKIX MPAKTUIECKUX 3auer
JIEKIINIA .
3aHATUH 3aHATHIX
PazbaiutoBka no 2x1=2 5x1=5 229 64
3 BHJIaM padoT OaJu10B 0aJUIOB OaJuI0B Oaa
N 300
cemectp | CyMMmapHBIi 2 GamioB 7 6amnoB 236 GamnoB
OajuIoB
Makc. oan max max Max max

Kpumepuu oyenueanus pabomul obyuarowecocs no umozam 3 cemecmpa

Ouenka baaasl (3 3E)
«3a4TEHO» 151-300
«HE 3aYTEHO) 150 u meHee

6. MeTonnueckue yKazaHnus 1Jisi 00y4aloMMXCsi M0 OCBOECHHIO U CHHUILIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT oOyJaromuxcsi MOCEIICHUs JISKIMM, aKTUBHOMN
paboThl HAa TMPAKTUYECKUX 3aHATHUSAX, BBIOJHEHHUS BCEX YUEOHBIX 3aJaHUM MpernojaBaTels,
O03HAKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKuM — OHa U3 (HOpM aKTUBHOM CaMOCTOSTENBHON pabOThl 0Oydaromuxcs,
TpeOyroIasi HABBIKOB U YMEHUS KPaTKO, CXeMaTHUYHO, TIOCJIEI0BAaTENIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TIOJIO’KEHUSI, BEIBOJIBI, 00001IeH s, (POPMYTUPOBKHU. B KOHIIE IeKInK MpernoaaBaTeib
OCTaBJISIET BpeMs (5 MHUHYT) Il TOTO, YTOOBI OOydaroImMecss WMETHd BO3MOXKHOCTH 3aJ]1aTh
YTOYHSIONIME BONPOCHI IO H3ydaeMoMy Marepuany. [3-3a HEIOCTaTOYHOIrO KOJWYECTBA
ayIUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YJA€TCsl OCBETUTh B IOJHOM OOBEME, MOITOMY
MPEnoiaBarelib, 0 CBOEMY YCMOTPEHHUIO, HEKOTOPbIE BOIIPOCHI BEHIHOCUT Ha CAMOCTOSITEIbHYIO
paboTy CTYEHTOB, pEKOMEHYs TY WK UHYIO JIuTeparypy. Kpome aToro, 11 ay4iiero ocBoeHus
MaTepuaia W CHUCTeMAaTHU3alMM 3HAHWW 1O AMCHUIUIMHE, HEOOXOJUMO TMOCTOSHHO pa3dupaTh
MaTepuaibl JIEKIUH IO KOHCIEKTaM M Yy4eOHbIM mocoOusiM. B ciydae HeoOXxoaumocTH
oOpalatecs K MpernojaBaTelto 3a KOHCYIbTaIllueH.

IMoaroroBka K NpakKTUYECKUM 3aHATHAM.

[Ipu moAroToBKE K MPAKTUUECKUM 3aHSATUSM CTYIAEHT JOJDKEH U3YyYUTh TEOPETUUECKUU
MaTepuai 1o TeMe 3aHATHA (MCMHOIb30BaTh KOHCIEKT JEKIUH, U3yYUTh OCHOBHYIO JINTEPATYpY,
O03HAKOMUTHCSI C JOTOJTHHUTEIBHONW JUTEPaTypol, Mpu HEOOXOAMMOCTH JOIMOJHUTH KOHCIEKT,
Jienas B HEM COOTBETCTBYIOIIME 3alIMCH U3 JINTEPATYPHBIX HCTOUYHUKOB). B ciyuae 3aTpyaHeHuid,
BO3HHUKAIOIIMUX MPH OCBOCHMM TEOPETHYECKOT0 MaTepualla, CTYIEHTY cliefyeT oOpariarbes 3a
KOHCYJIbTalle K mpernojaBaTento. s Ha KOHCYNIbTalMio, HEOOXOJUMO XOPOULIO IPOAYMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT Pa3bsICHEHMS.

B Hauane mnpakTHuecKOro 3aHATHUS TNPENnojaBaTeilb 3HAKOMUT CTYJIEHTOB C TEMOW,
OrjlaliaeT IJIaH MPOBEACHMS 3aHATHSA, BbIAACT 3a7aHus. B TedueHHe OTBEEHHOIO BPEMEHU Ha
BBITIOJITHEHHE PAOOTHI CTYJIEHT MOXKET OOpaTHThCS K IMPEMOJaBaTeNII0 3a KOHCYJIbTAIIUEH WU
pa3bsiCHEHUSMU. B KOHIIE 3aHATHS TPOBOAMUTCS MPHUEM BBIMOTHEHHBIX 33aJaHuil, cobeceaoBaHne
CO CTYJIEHTOM.



PGSYJIBTaTLI BBITTOJTHCHHA NPAKTUYCCKUX BI[aHHﬁ OLCHUBAIOTCA B 6am1ax, B COOTBETCTBUHA
¢ OAIITbHO-PEUTUHTOBOM CHCTEMOW YHUBEPCUTETA.

Ili1anbl npakTHYecKUX 3aHATHH (4 cemecTp)

Ipaxmuueckoe 3anamue Nel. MoaeupoBaHue KaK MeTO/X IO3HAHMS.
1. ITonsiTue «monenb». HatypHble u aOCTpaKkTHBIE MOJEIIH.

2. Bunel MoienupoBaHus B €CTECTBEHHBIX M TEXHUUYECKUX HAYyKaXx.

3. Komnsrorepraast Moienb. AGCTpaKTHBIC MOJICIH U UX KJIACCHU(DUKAIIHS.
3. BepGanbHbie Moaemnn.

Ipaxmuueckoe 3anamue Ne2. UnpopMaumoHHbIe MOJEJH.

1. Uadopmanmonnasie Moaenu. OObEKTHl U HX CBSI3H.

2. OCcHOBHBIE CTPYKTYpHl B MH(OpPMALIMOHHOM MojaenupoBaHuu. [Ipumepsl nHOpMaMOHHBIX
MOJCIIECH.

Ilpaxmuueckoe 3anamue Ne3. MareMaTn4ecKne MOJeJIH.

1. [TonsTue «MaTeMaTHyecKasi MOACIbY.

2. I/IMI/ITaIII/IOHHOG MOZACIINPOBAHUC. MOIICJII/I JUHaAMHUYCCKUX CUCTEM.

3. UncTpyMeHTaNIbHBIE TPOTPAMMHBIE CPEACTBA Il MOACTHPOBAHHS JUHAMUYECKUX CHCTEM.
4. Mopens nomymsiud. I 'eoMeTpudeckoe MOIETUPOBaHNE M KOMITBIOTEpHAs rpaduka.

5. PaznuuHble MoaXo0/1bl K KIacCU(UKAIIMA MAaTEMAaTHUECKUX MOJIEIICH.

Ilpaxmuueckoe 3ansmue Ne4. TexHOJOTHS KOMIILIOTEPHOI'0 MOJIeJIMPOBAHNS U €€ ITANbI

1. OnpeneneHue 1eneil MOAEIUPOBAHUSA: ONIPEACIIEHUE CTYKTYpbl, CBOMCTB, 3aKOHOB Pa3BUTHUS U
B3aUMOJICHCTBUS UCCIIEAYEMOTO 00BEKTa C OKPYKAIOIUM MUPOM (IIOHUMAHHUE).

2. OmnpezneneHue ONTUMAIbHBIX CHOCOOOB yHpaBieHHUs OOBEKTOM IPH 3aJaHHBIX LENIIX U
KPUTEPUSIX.

3. IIporHo3upoBaHue MOCIEACTBUN peaau3alMy 3alaHHBIX CIIOCOO00B U (OPM BO3AEHUCTBHS Ha
OOBEKT.

4. ®opmupoBaHue BepOaTbHOW MOJENM O0bEKTa C TOMOUIbIO BBLIEICHHUS OCHOBHBIX
XapaKTEPUCTHK U BO3/IEUCTBUN HA OOBEKT.

5. Ilepexox oT BepOaJbHON (QOPMYIUPOBKM K MaTeMaTHuecKol moxaenu. Bwibop merona
HCCIIEI0OBAHMS.

6. Pa3paboTka anropur™a 1 omiiagka nporpammsl Uit OBM. UuncieHHbIN SKCIIEPUMEHT, aHaIu3
pe3yNbTaToB, BepudUKAIMS U SKCILTyaTalus MOJIEIH.

llpakxmuueckoe 3ansmue Ne5. Mogesid CTOXaCTHYECKUX CUCTEM.

1. MeTo cTaTHCTUYECKUX UCIIBITAHUM.

2. MonienrpoBaHue MOCIEI0BAaTENbHOCTEH HE3aBUCUMBIX U 3aBUCHMBIX CITYYalHbBIX UCIIBITAHUH.
3. OOmumii aIropuT™ MOJETUPOBAHUS JUCKPETHOM CIy4aiiHOM BETMYUHBI.

4. MoaenupoBaHue CUCTEM MacCOBOI0 00CTy>KUBaHUSI.

5. Ilepexo AETEpPMUHUPOBAHHBIX CUCTEM K Xa0TUYECKOMY ITOBEACHMUIO.

7. TlepeyeHb OCHOBHOI W [1ONOJHHUTE/ILHOI y4yeOHOI JuTepaTypbl, UHTEepHeT-pecypcos,
HE00XOAMMBIX JJISI OCBOEHHMS IMCIMILIMHBI.

OcHoBHas1 JInTepaTypa
1. bpoackuii, F0.W. Jleknuu mo MareMaTuuecKOMY ¥ UMUTAIIMOHHOMY MOJIETUPOBAHUIO /
FO.U. bponckuit. - MockBa; bepnun: {upekr-Menua, 2015. - 240 c. : w1, cxem., Tabm. -


https://pandia.ru/text/category/upravlenie_obtzektami/
https://pandia.ru/text/category/verifikatciya/

bubmuorp. B kH. - |ISBN 978-5-4475-3697-8; [Onextponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429702

2. KommbproTepHble TEXHOJOTHH B HAay4YHBIX HCCIEAOBaHMX: yueOHoe mocobue / E.H.
Kocosa, K.A. Karko, O.B. Benbry u ap.; MunucrepcTBo o0pa3oBaHus W Hayku Poccuiickoi
Oeneparun, DepepanbHOE TOCYIApCTBEHHOE AaBTOHOMHOE 00pa30BaTENbHOE YUPEkKACHUE
BbICILIETO NpodeccruoHanbHOro oopasoanus «CeBepo-KaBka3ckuii ¢peepanbHbil YHUBEPCUTET.
- Crasponons: CK®VY, 2015. - 241 c. : wun; [Onexkrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457395

3. [Tpumepsr MmonenupoBanus B pegaktope 3D Studio Max : yueGHO-MeToanYECKOE TOco0He
/ E.W. 3abonoukwuii, P.f. Opxxexosckas, /[.3. XycanHoB u ap. ; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoit @enepanuu, OenepaibHOe roOCyAapCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE
yUpeXJIeHUEe BBICIIETO NpodecCHOHaIbHOrO 00pa3oBaHusi «Ypalibckas TrocyJapCTBEHHas
apXUTEeKTypHO-XyAoxecTBeHHast akanemus» (OI'bOY BIIO «Ypanl'AXAy). - EkarepunOypr :
Ypanl’AXA, 2013. - Y. 1. - 66 c.: w1 - bubnuorp. B kH. ; [DnekTpoHHbIi pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=436745

4. [Hnakos, [1.C. OcHoBbI KOMIBIOTEPHOI Tpaduku: yuebnoe nocodue / I1.C. [llnakos, FO.JI.
OnakoB, M.B. IllmakoBa; MwunucrepcTBo oOpa3zoBanus u Hayku Poccuiickoit deneparum,
Cubupckuit @enepanbublii yauBepcurer. - KpacHosipck: Cubupckuii GpenepaibHblil yHUBEPCUTET,
2014. - 398 c.: tabn., cxem. - bubmmorp. B kH.. - ISBN 978-5-7638-2838-2; [DnexkTpoHHbII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=364588

JonosHuTeILHASA JTUTEPaTypa

1. Kommbrotepras rpaduka: ydeOHoe mocobue / MuHHCTEpCTBO 00pa3oBaHUS M HAYKU
Poccuiickoit ®enepaunu, DeneparbHOoe TOCYIapCTBEHHOE aBTOHOMHOE 00pa3zoBaTelbHOE
yUpexeHue BhICIIEro mpodeccuoHaibHOro odpazoBanus «Ceepo-KaBkasckuit denepanbHblil
yauBepeuteT»; cocT. M.I1. XBocroBa, O.JI. CepBetHux u ap. - Ctaspomnons: CKOVY, 2014. - 200

c.: Wl - bubnuorp. B KH.; [D51eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457391
2. MGTOI[I)I HCCIICA0OBAaHUA U MOJCTIUPOBAHUA I/IH(i)OpMaHI/IOHHI)IX mpouccCcoB u TEXHOJIOTUH:

nabopaTopHbIM nMpakTUKyM / MuHuCTepcTBO oOpa3oBaHus M Hayku Poccuiickoit denepanuu,
®enepalibHOE TOCYJApCTBEHHOE aBTOHOMHOE 00pa30oBaTebHOE YUPEKIEHHE BBICHIETO
npodeccuoHaabHoro obpasoBanus «CeBepo-KaBkasckuil ¢enepanabHbil YHUBEPCUTET»; aBT.-
coct. I'.B. lllarpoBa, M.I". Pomanenko u jap. - CtaBpomnons: CKOVY, 2016. - 241 c.: un. - bubauorp.
B KkH.; [DnekTponnbiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458081

3. [[Tarposa, I'.B. MeTozas! uccienoBanus U MOJASIUPOBAHUS HH(OPMAITHOHHBIX TTPOIIECCOB
U TexHousioruit: yuebnoe nocodue / I'.B. Illarposa, 1.H. Tomuues; MunuctepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®enepannu, @epepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE
yupexaeHue BhIclero npodeccuoHaabHoro odpasosanus «CeBepo-KaBkazckuil (enepanbHblii
yHuBepcuteT». - CtaBponosib: CKDVY, 2016. - 180 c.: un. - bubnuorp.: ¢. 178.; [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458289

4, [[Tarposa, I'.B. MeTtoas! uccienoBanus U MOASIMPOBAHUS HH(GOPMAIIMOHHBIX TIPOIIECCOB
U TexHoJoruii: yuebnoe nocobue / I'.B. Illarposa, I.H. Tonuues ; MunucrepcTBo 006pa3oBaHus
n Hayku Poccumiickoii  ®enepaumu, dDenepanbHOE  TOCYJAPCTBEHHOE  aBTOHOMHOE
o0Opa3oBaTelbHOE  YUpEXKAECHHE BBICHIEr0o MpodeccuoHanbHOro obpa3oBanus «CeBepo-
Kasxka3zckuii ¢penepanbubiil yausepcuteT». - CraBponois: CKOVY, 2016. - 180 c.: mi. - bubauorp.:
c. 178.; [Onexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458289

HNurepHeTr-pecypcsl
- https://www.intuit.ru — HarmoHambHbIH OTKPBITHIH YHUBEPCUTET



- https://MmunoOpnayku.pp — MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoii @enepanuun
- https://ru.coursera.org/ — IIpoekT B cdhepe MacCOBOTro OHIAHH-00pa30BaHHS
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