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1. MecTto mucuuniunbl B crpykrype OIIOII BO
JIMCUUIUINHBL, TPEALIECTBYIOIINE U3YUYSHHUIO TaHHON TUCIMITINHBI (MCX0As U3 (POPMUPOBAHUS ITAINOB 110
kommnereHIsIM): OcHOBBI reosoruu;OcHOBBl  HedTerazoBoro aena;OCHOBBI mepepaboTKu HepTH U
HeTenpoagykToB;OCHOBBl pa3padOTKH HEPTSIHBIX M Tra30BbBIX MeCTOpoxaeHHi; TpaHcopTipoBanue
He(TH, Ta3a U MPOYKTOB UX NepepadboTKu; Pusnka; Xumus; XuMusi He(hTH 1 ra3a

JIMCUUMIUINHBL, Ul KOTOPBIX OCBOEHHME JaHHOW JUCLMIIMHBI HEOOXOAMMO Kak MpeallecTBYIOIIEe
(ucxonss w3 (GOpPMHpPOBAaHHUS ATAllOB IO KOMIIETEHIMAM): be3omacHocTh mpodeccnoHaIbHON
AesTeIbHOCTH; MeToI0I0TUs NPOEKTUPOBaHUs B HedTerasoBoil orpaciu;HayuHo-uccienoBaTenbckas
pabota;OCHOBBI 3IKOHOMHMKHM M yIpaBleHHs mpous3BoAacTBoM;lIpuknannas skonorus;lIpukinannsie
IIporpaMMHbIE KOMIUIEKCHI; TeopeTnueckass M MNpHUKIagHas MexaHuka;TexHomorndyeckas (IIpOEKTHO-
TEXHOJIOTHYECKas) MPAKTUKA

bnok: bnok 1. luciuminasl (Moaymnn);

OO0s3arenbHasl UK 4YacTh, (opMHUpyeMas y4acTHHKaMHU OOpa3oBaTENbHBIX OTHOIICHWN (B TOM YHCIIC
JJICKTUBHBIC I[I/ICI_[I/IHJ'II/IHBI)I 06;13aTeana;1 4acCThb,

dopma o0yueHusi: OUHas

TpymoeMKOCTh AUCITUTITMHBI
Cewmecrtp, Yacer Bux

K .
B KOTOpOM MIPOMEXKYTOUHOU

npenoaacTCa | 3ayeTHbIC € IMHUIBI B ToMm uucne ATTECTAIH

IUCHUITINHA O6mast
koHTakTHasg | CPO
4 3 108 46 62 nud.3aver;
HUTOI'O: 3 108 46 62

dopma o0yueHusi: 3204HaAA

TpymoeMKOCTh AUCITUTITMHBI

Cewmectp, Yacer Bux
B KOTOPOM .
npenonaetcs | 3 MIPOMEXKYTOUHOU
p AQUYETHBIE EUHHUILIBI B ToM umciie ATTeCTaLUH
JTUCIUIINHA
O61mas
koHTakTHas | CPO
4 3 108 14 94 nud.3a4ueT;
HNTOI'O: 3 108 14 94
2. Komnerenuuu odyuyawumerocsi, popmupyembie B pe3yabTaTe 0CBOCHHUS TUCHUIIIIHHBI
No Mudp/
- dopmupyembie KOMIETEHIIUN UHJCKC
) KOMIIETCHIIUH

Crnioco06eH pemath MPOU3BOACTBEHHBIC U (HMJTH) UCCIICIOBATENHCKUAE 3a/1a9H TIPO-
1 | dbeccronanbHOI AESITETBHOCTH C YI€TOM OCHOBHBIX TPEOOBAaHUM U MOTPEOHOCTEH OIIK-1-3
HedTerazoBoi oTpaciu

CHOCOGGH HCIIOJIb30BATh PAllMOHAJIBHBIC METOABI MOJACITIUPOBAHUS ITPOLICCCOB
2 | OpUPOJHBIX U TEXHUYECKUX CUCTEM, CILTIOIIHBIX U pa3AeJ€HHBIX Cpell, F€0Iornye- OIIK-4-2
CKOM CpeJibl, MACCUBA TOPHBIX IMOPOJ

B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00 YJarOITUICS JTOJKEH:

2
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ITudpp Nuaukatopel AOCTHEHHS KOMIIE- [udp
TEHIUH pesynbrata | Pesynbrar 00ydeHus
KOMITIETEHIINH
oOyJeHus
OIIK-1.4 YyactByer B paboTax Io 3HaTh:
COBEpIICHCTBOBAHHUIO MIPOU3BOI- 3(OIK-1) METOZIbl  MaTeMaTHie-
CTBEHHBIX IPOLECCOB C HCIIOJIB30- CKOM 00paboTKu HaH-
BaHUWEM DKCIEPUMEHTANbHBIX JaH- HBIX
HBIX W pPE3yJbTaTOB MaTeMaTHhye- YMeTs:
CKOTO MO/Ie-TUPOBaHUS aHAJIU3UPOBATH PE3YIib-
TaThl ¥ BBISBISITH CBOW-
Y(OIIK-1) | ctBa W 3aKOHOMEPHO-
CTH, MPUCYIIUE MPOIIEeC-
caMm, TMPOTEKAIoUMM B
OITK-1 CUCTEMax
Bnaners:
COBPEMEHHBIMH aHAJIU-
TUYECKUMU, YHUCIIEHHBI-
MU U HMMHTAlMOHHBIMHU
METOJJlaMU  HCCIIe0Ba-
B(OITK-1) HUS CIIOKHBIX CHCTEM, a
TaKk)K€ METOJIaMU ONTH-
MU3AlUM, HaIpaBJICH-
HBIMH Ha peIIeHHe 3a-
nad oOpaboOTKM U aHa-
Jau3a pe3yiabTaToB JKC-
MEePUMEHTA
OIIK-4.1 BwiOupaer onTuMaabHBII 3HaTh:
METOJ] MOJICTUPOBAHUS JJsi KOH- CYIIECTBYIOIIUE  IPO-
KpPETHOU MPOU3BOJCTBEHHON 3a/1auu 3(OIK-4) rpaMMHbIE W TEXHUYe-
C y4YeTOM NPHUHIMIHAATIBHBIX OCO- CKHE CpeJICTBa MaTeMa-
OeHHOCTEH (U3UYECKUX U XUMUYe- THYECKOTO  MOJEIHPO-
CKHX IPOILIECCOB, JIGKAIINX B OCHO- BaHUs
BE€ TEXHOJOTMYECKUX OMNepa-Iiui M VYMeTh:
00BEKTOB, MPUPOJIHBIX W TEXHHYE- UMETh YETKOE Tpel-
CKUX CUCTEM CTaBJICHHE O BO3MOX-
OIIK-4.3 Ananu3upyer xon peanu- HOCTSIX U YCJIOBUSIX HC-
3amuu TpeOoBaHUW pabodero mpo- MMOJIL30BAaHUS ~ MaTeMa-
OIIK-4 €KTa IIPY MOAEIUPOBAHUU TEXHONO- | Y(OIIK-4) | THUeCKUX METOJOB W
TMYECKHX TPOIECCOB, B paMKax COBpPEMEHHOI1 BbI-
CBOCH KOMIIETEHIMA BHOCHUT KOp- YUCJIUTEIbHON TEXHUKHU
PEKTUPOBKH B MPOEKTHbIE IaHHbIE, IpU BEIECHUU MPOEKT-
OIICHUBAET CXOJUMOCTH pe3yJbTa- HBIX M DKCIUTyaTaIlOH-
TOB PACYETOB, MOJY4aeMbIX MO pa3- HBIX paboT
JIMYHBIM METOJIUKaM Bnaners:
COBPEMEHHBIM MaTeMa-
TUYECKUM  armapaToM
B(OIIK-4) | mocTpoeHUsI aHAJIUTH-

YECKUX pELICHHUM 3a7ad
MaTeMaTH4ecKon (Gu3n-
KU

3. CTpyKkTypa QM CHUIIHHBI




3.1. Buabl yueOHoii paGoThl M TPYA0EMKOCTh (BCEro M Mo ceMecTpaM, B 4acax)

®opma 00yueHHsI: OUHASA
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Bcero
Buj yue6HOI paboThl 1 1o ce 4 10| 11 (12
MecTpawm,
9achl
KonrakTHas paboTa, BCEro B TOM YHUCIIE: 46 46
JeKuH (BCEro) 22 22
-B T.4. JICKIIUU on-line Kypc 0
npaktuyeckue 3anstus (113) 16 16
-B T.4. IPAKTHYCCKHUE 3aHATHUS on-line Kypc 0
naboparopasie padbots (JIP) 6 6
-B T.4. JabopaTopHble paboThl on-line Kypc 0
KOHTpOJIUpyeMasi CaMOCTOsITeNIbHAs paboTa (3amura 0
KypCOBOTO TIPOEKTa, KypcoBOil paboTHI 1 Jip. paboT
(npu HaNMYKH))
WHas KOHTaKTHas paboTa (caaya 3adera, sK3ame- 2 2
HA,KOHCYJIBTAIIUH )
npoekTHas aesrenbHocTh (I11) 0
CamocrostensHas padota ooyuatomuxcs (CPO), Bce- 62 62
ro B TOM umcie: (yka3arb KoHkperHboii Bujg CPO)
BBITIOJTHEHHE ¥ MOJIrOTOBKA K 3all[UTe KypPCOBOTO IPO- 0
€KTa WJIN KypCOBOH pabOThI
BBITIOJTHEHHUE U MTOATOTOBKA K 3amute PI'P paGoTsr, 14 14
pedepaTa, TaTEHTHBIX UCCIIEIOBAHNH, aHAIUTHYE-
CKHUX MCCIIECIOBAHHUHN U T.I
n3ydeHue yueOHOro MaTepHana, BBIHECEHHOTO Ha 18 18
CaMOCTOSTENIFHYIO TPOPAOOTKY
MTOJITOTOBKA K JTA00OPATOPHBIM H/HITH MPAKTHIECKIM 23 23
3aHATHSIM
MTOJITOTOBKA K CAade 3a4eTa, SK3aMeHa 7 7
WHBIE BIJBI padoT o0ydaromerocs (Ipy HaJIMIHH) 0
ocBoeHHe on-line Kypca 0
caMoCTOsATeNbHAs MpoeKkTHas aestenabHocThb (CI1T) 0
HUTOI'O ITO AMCHUITIIMHE 108 108
®opma o0yueHusi: 3a04HaAA
Bcero
Buz yue6HOl paboThl v 1o ce- 4 10 | 11|12
MecTpawm,
4achl
KonrtaktHas paboTa, BCEro B TOM 4HCIE: 14 14
JIeKIH (BCETo) 6 6
-B T.4. JICKIIUU on-line Kypc 0
npaktraeckue 3ausaTus (113) 4 4
-B T.4. IPAKTHYECKUE 3aHATHUS on-line Kypc 0
nmabopatopusie padotsr (JIP) 2 2
-B T.4. TabopaTopHbie paboTH on-line Kypc 0
KOHTPOJHpYyeMasi CaMOCTOSITeTIbHAs paboTa (3ammra 0
KYpCOBOTO IIPOEKTa, KyPCOBOH PabOTHI U JIp. paboT
(ipy HAJTMYIWN))
WHas KOHTaKTHas paboTa (cmada 3a4eTa, IK3ame- 2 2
Ha,KOHCYJIHTAITIH)
npoekTHas aearensHocTs (1110) 0
CamocrostensHas padota ooyuatomuxcs (CPO), Bce- 94 94
ro B TOM umcie: (yka3arb KoHKkpeTHbld Buj CPO)
BBITIOJTHEHHE ¥ MOJIrOTOBKA K 3al[UTe KypPCOBOTO IPO- 0
€KTa WJIN KypcOBOH paboThI
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BBITIOJTHEHHE U MOJroToBKa K 3amure PI'P paborsl, 16 16
pedepara, TaTEHTHBIX HCCIIEIOBaHUH, aHATTHTHYC-
CKHUX MCCIIEIOBAHUHN U T.N

n3ydeHue yueOHOro MaTepHana, BRIHECEHHOTO Ha 28 28
CaMOCTOSITEIBHYIO TPOPAOOTKY

MTOJITOTOBKA K JTA0OPATOPHBIM H/HITH MPAKTHIECKIM 43 43
3aHATHAM

IoATOTOBKA K Caavye 3a4cra, dK3aMCHa

WHBIE BU/IBI paboT o0yyaromierocs (IIpyu HaJIMIHHN)

ocBoeHme on-line xKypca

A2 |

caMocCTOsATeNIbHas TpoeKTHas nesrensHocTh (CITT)

HUTOI'O 110 AUCHUITIIMHE 108 108

4. Conepskanue QM CHUNINHbBI

4.1. Tembl (pa3aenbl) IMCUMILUIMHBI M BU/AbI 3aHATHIA (B Yacax)

dopma o0yueHusi: OUHas

3
§ g 3 TpymoeMKOCTb, Yachl HInudp
s HasBanue temsl (pa3ziena) g pe3ynbrara ooyue-
S © Q
R “ | 1| I3 |JIP | CPO | Beero HI
1 TexHomOruss MaTEMaTHUECKOTO MOJIEIUPOBAHUS U 4 | 4 4 27 35 3(OIIK-1)
€e ITamnsl
3(OIIK-1)
3(OIIK-4)
BrraucnuenbHbIe METOABI B MHKEHEPHBIX pac- Y(OIIK-1)
2 yetax 4 18| 12 | 6 35 71 V(OITIK-4)
B(OIIK-1)
B(OIIK-4)
HTOTI'O: 22116 | 6 62 106
dopma o0yueHusi: 3204HAA
g TpymoeMKOCTh, 4achl
58 & P [ugp
& = HasBanue temsl (pasznena) g pesynbrara ooyue-
g g S | J1| 113 | JIP | CPO | Beero HHS
1 TexHOIOoTHsI MATEMaTHIECKOT0 MOJICITUPOBAHNUS U 4 |2 44 46 3(OIIK-1)
€e ITaIsbl
3(OIIK-1)
3(OIIK-4)
BrruncnuTensHble METO/IBI B MHIKEHEPHBIX pacye- VY(OIIK-1)
2 Tax 4 14| 4 2 50 60 V(OTTK-4)
B(OIIK-1)
B(OIIK-4)
HUTOTO: 6] 4 2 94 106
4.2. Conep:xaHue JeKIIHOHHOIO Kypca
TpynoemMkocTs,
qacChl
Ne
Howmep paznena HaszBanue Tembl w |« 5| 5
. :|EE|
2138l g
<o) (<]
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1 |1-TexHonorus MaremMaTuye- MogeaupoBaHue Kak MeTO] No3HaHuA. Baikneiimine nousTus, 2
CKOT'O MOJICIIUPOBAHUS U €€ CBSI3aHHBbIE C MATeMaTH4YeCKUM MO/eTHPOBaHHeM
3Talbl MopaenupoBaHue Kak METOJl T03HaHUs. BaxkHelue noHsATus, CBsi-
3aHHbIC C MATEMATHIECKUM MOJECIHPOBAHUEM
2 |1-TexHonorus MaTeMaTHIe- TexHoJIOrus MAaTeMaTHYeCKOI0 MOIeTHPOBAHMS M ee ITaMbl. 2 2
CKOT'O MOJICIIUPOBAHUS U €€ IIpumMepsl MaTeMaTHYeCKUX Mo/ieJiell B eCTeCTBEHHbIX H TeXHH-
3TaIlbl YeCKHX HayKax
TexHoIOrH MaTeMaTHYECKOTO MOJEIMPOBaHHUs 1 ee dTamsl. [Ipu-
Mepbl MaTEeMAaTUYECKUX MOJIeNIel B €CTECTBEHHBIX U TEXHHUECKUX
HayKax
3 |2-BrruncnutenbHsle MeTOAb B |UncaeHHble MeToAbl. OCHOBBI TEOPHH NOTPENIHOCTEI. 2 2
WH)KEHEPHBIX pacueTax UucnenHble MeToibl. OCHOBBI TEOPHH NOTPEIIHOCTEH.
4 |2-BrryucnutenbHele METOABI B | UncaIeHHbIe METOABI PelleHNUsI CKAISIPHBIX YPaBHEHUH. 2
MH)KEHEPHBIX pacueTax YnciieHHbIE METOIBI PELICHUS] CKAISPHBIX YPaBHEHHH.
5 |2-BeruucnutensHsle MeTOb! B | UHCIEHHBIE METOIBI PellieHNsI CHCTEM JINHEHHBIX H HeJIMHeli- 2
WHKEHEPHBIX pacueTax HBIX YPaBHEeHMHIi.
UucneHHbIe METOABI PEILICHHS] CUCTEM JIMHEHHBIX M HENUHEHHbBIX
YpaBHEHH.
6 |2-BeranciuTenbHble METOABI B | AnnpokcuManus pynkuuu. UHTepnonupoBanue QyHKIMii. 2
WHKCHEPHBIX pacyeTax Anmpokcumarys pysaknun. MHTepnonaupoBanne QyHKIui.
7 |2-BrruncnurensHble METOABI B | UKMCIeHHbIE METOABI PellleHUsI 00bIKHOBEHHBIX Au( depeHu- 2
MHKCHEPHBIX pacdeTax aJIbHBIX YpaBHeHHH. Unc1eHHbIe MeTObl pellleHHs CUCTeM
YPABHeHMii B YaCTHBIX MPOH3BOAHBIX.
YucneHHbIe METOIBI pEIIeHNs OOBIKHOBEHHBIX T epeHITnaTbHBIX
ypaBHeHMU. UNCIEHHbIE METOABI PEILIEHHs CUCTEM YPAaBHEHUH B
YAaCTHBIX TPOU3BOIHBIX.
8 |2-BrluucinurenbHble METOBL B | JKCNEePHMEHTAIbLHbIE (PAKTOPHbIE MaTeMaTHYeCKHe MO/IeTH 2
WH)KCHEPHBIX pacueTax DKcneprMeHTaIbHble (PaKTOPHBIE MaTEMaTHYECKHUE MOJISIIN
9 |2-BprancnutenbHsle MeTOAb! B |JInHeliHOe U HeJIMHeiiHOe MPOrpaMMHPOBaHHe 2 2
UH)KEHEPHBIX pacueTax JIuneliHoe U HenMHENTHOE NPOrpaMMUPOBAHUE
10 |2-BbruucnutenbHble METOAB! B | [IMHAMAYECKOE MPOrpaMMHPOBaHIE 2
MHKCHEPHBIX pacueTax JuHaMudeckoe nporpaMMHpPOBAaHUE
11 |2-BeruucnutensHele MeToAsl B | MoaeaupoBanne pucka 2
WH)XEHEPHBIX pacueTax MoaenupoBaHue pUcKa
- HUTOro: 22 6
4.3. Ilepeyenn 1a00paTopHBIX padoT
TpynoemMkocTs,
Hachbl
Ne .
Howmep paznena P Ha3Banue nabopaTopHoit pabOThI sl s
°|°8§| 8§
2-BeraucnuTenbHbIe METOABI B IocTpoeHne IKOHOMHKO-MaTeMaTHYeCKOii MOJeTU U pellle- 4
WHKCHEPHBIX PacdeTax HUe rpaguyecKuM MeTOA0M THIIOBOIi 3a1a4i ONTHMH3ALMHHI
ITocTpoeHne 3K0OHOMHKO-MaTEMAaTUYECKOM MOJIEIH U pEllIEHUE
rpau4ecKuM METOJIOM THIOBOMH 33/1a4M ONTUMH3ALUHA
2-BeraucnurensHble METOBL B TpancnopTHad 3a1a4a 2 2
WHKCHEPHBIX pacueTax TpancnopTHas 3a1a4a
- HUTOrO: 6 2
4.4. IlepeyeHb NPAKTHYECKUX 3aHATHI
TpynoeMKocCTb,
qacChl
Ne
Howmep pa3nena m Tema npakTU4YECKOro 3aHATUSA w | 3 5
< [©Q m =
=g T g
T T o ©
© |°o 3
™ <o)
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1-TexHOMOrHUsI MATEMAaTUUECKOTO MOJAEIH- Pacuer onTuMa/ILHO 3arpy3Ku 060py10BaHUSI 4
POBAHUS U €€ ITallbI Pacuet onTUMalibHO#T 3arpy3Ku 000pyI0BaHUs
2-BrrancnutenbHBIE METOIBI B MH)KEHEPHBIX I'pa¢duueckuii MeToapemieHUs 3a1a49U JINHENHHOTO 4 2
pacuerax NpOrpaMMUpOBaHUSI
I'paduueckuit MeToapemeHus 3a1a91 JIMHEHHOTO
POrpaMMHUPOBAHUS
2-BrrancnutenbHBIE METOIBI B MH)KEHEPHBIX OcHoBHas 3a/]a4a JIMHEIHOr0 NporpaMMupoBanusi | 2
pacyerax OCHOBHasI 3aja4ya JIMHEWHOTO MPOrPaMMHUPOBaHHS
2-BrraucnutenbHBIE METOIBI B MH)KEHEPHBIX CUMILUIEKCHBIH METOI. 2 2
pacuerax CHMILIEKCHBIH METOI.
2-BrrancnutenbHBIE METOIBI B MHKEHEPHBIX IIpumep pacyera IKOHOMHUKO-MAaTeMaTHYECKOI 4
pacueTax Mo/IeIH.
[Ipumep pacueTa IKOHOMHUKO-MAaTEMAaTHIECKOI MOIe-
JTH.
- HUTOI'O: 16 4
4.5. Buanl CPO
TpynoemMkocTs,
qacChbl
Howmep pasnena Bun CPO w |+ 35| B
S |2 Z| =
A
5 |58 8
(<o} (<o}
1-TexHONOTHS MATEMATHYECKOTO MOJITOTOBKA K C/Iave 3a4eTa, SK3aMeHa 2 2
MOJICIIMPOBAHUSI U €€ JTAIIbI
1-TexHoa0rusl MAaTEMaTUYECKOTO MOJIrOTOBKA K JIA0OPATOPHBIM H/VITU MPAKTHYCCKUM 3aHSTUSIM 10 18
MOJICIIMPOBAHHUS U €€ ITAIbI
1-TexHOJIOTHsI MATEeMaTHIECKOTO n3ydeHne yaeOHOro MaTepraa, BRIHECEHHOTO Ha CaMOCTOSTEIb- 9 16
MOJICIIMPOBAHHUS U €€ ITAIbI HYIO IPOPaboTKy
1-TexHOJIOTHs MAaTEeMaTHIECKOTO BBITIOJTHEHHE 1 TOATOTOBKA K 3amute PI'P paboTsr, pedepara, ma- 6 8
MOJICIIMPOBAHHUS U €€ ITAIbI TEHTHBIX HCCIICA0BAHMUI, aHATIMTHYECKUX UCCIICJIOBAHUHN U T.I
2-BerancnureapHbIe METOABI B HHIKE- |IOATOTOBKA K CAade 3a4eTa, dK3aMeHa 5 5
HEepHBIX pacueTax
2-BeraucnureapHble METOBI B MHKE- |[TOATOTOBKA K TAOOPATOPHBIM H/WIIH TIPAKTHUECKUM 3aHITHIM 13 25
HEepHBIX pacueTax
2-BrraucnuTtenbHBIe METOIBI B MHXKE- |M3YUYeHNE YIeOHOTO MaTepraa, BRBIHECEHHOTO Ha CAMOCTOSATENb- 9 12
HEepHBIX pacueTax HYIO IPOPaboTKy
2-BeraucnurenpHble METOBI B MHKE- | BRITIOJTHEHUE W MTOATOTOBKA K 3amute PI'P paboTsl, pedepara, ma- 8 8
HEPHBIX pacueTax TEHTHBIX MCCJICIOBAHUHN, aHAIUTHYCCKUX UCCIICTOBAHUN U T.1I
- HUTOI'O: 62 94
Tembl 1J151 CAMOCTOATEIBHOI PA00THI 00y4AIOIIMXCS
Pazoen 1. Texuonocus mamemamuyecko20 MOOSIUPOSAHUSA U ee SMAanbl
JInHelHbIe pErpeCCUOHHBIE MOIEIIHN.
Pazoen 2. Boiyucaumenvrvie Menmoobl 8 UHNCEHEPHBIX PACYEmax
1. 3anaun ontumu3aiuu. [lapamerpsl u hakTopsl onTUMHU3AHHA. METOIbI HAXO0XKICHUS ONTUMYMa.
2. OKCIIEPUMEHTAIBbHO- CTATUCTUYECKUE MOJIETH.
3. [Monublit pakTOpHBI SKCcTIepuMeHT. J{poOHBIN (HaKTOPHBIN SKCIIEPUMEHT.
4. MeTobl ONTUMH3ALNUK: METO KPYTOTO BOCXOKACHHUS, CUMIIJIEKCHBIN METO, KOHTYPHO-
rpaduUecKuil aHaIu3.
5. JIuneitHoe mporpaMMHUpOBaHUE.
6. Krnaccuueckue urepaiioHHBIE METO/IbI PEIICHUS CUCTEM JIMHEHHBIX alreOpanvdeckuX ypaBHEHUH.
7. Annpokcumanus, yCTOHYMBOCTh M CXOJIMMOCTh PA3HOCTHBIX CXEM.

5. @opmMbl TeKylIEro KOHTPOJISI YCIIEBAEMOCTH U MPOBEJICHUS MPOMEKYTOUYHOM aTTeCcTAluM
7
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[lepeyeHb OLIECHOYHBIX CPEJICTB TEKYLIErOo KOHTPOJS M MPOMEXKYTOYHOM aTTecTalluM MO JUCIH-
rwinHe npuBeaeH OoHJie OLIEHOUHBIX CpelCcTB (mpuioxeHue b).

6. YueOHO-MeTOAMYeCKOEe U MH(OPMAIITMOHHOE 00ecreyeHHue U CIUITHHbI

6.1.YueOHO-MeTOAMYECKOE o0ecIIeueHue
Caenenus 00 00€CTIeYeHHOCTH JUCUUIUIMHBI OCHOBHOM, TOTIOJTHUTENEHONW U y4eOHO-METOAMYECKON
nutepaTypoit mpuseaeHsl B popmax Ne 1-VJI u Ne 2-VJI (mpunoxxenne A).

6.2.1lepeueHb coBpeMEHHbIX MPO(ECCHOHANBHBIX 0a3 JAHHBIX U MH(POPMALMOHHBIX CIHpa-
BOYHBIX CHCTEM, PEKOMEHAYEeMBbIX [IJIf1 OCBOCHH S JUCIHHILJIMHBI

Ha3Banus coBpeMeHHBIX MpodecCHOHATBHBIX 0a3 JaHHBIX U HH(OpMaIn-
OHHBIX CITPABOYHLIX CUCTEM,
PEKOMEHIYEMBIX IS OCBOCHHS JMCIUTUTHHBI

CchUiku Ha
O(UITATIEHBIC CAUTBI

eLIBRARY.RU - nayuHas ayieKTpoHHast OMOIMOTEKA https://elibrary.ru/

bubnmoreka cnipaBouHbIx MarepuanioB Wikipedia http://wikipedia.ru

JlucTanmonHnoe o0y4eHme http://do.rusoil.net/

DnexTpoHHo-0nbIoTeyHas cucrema "Mudpa-M" http://znanium.com/

DnexTpoHHO-0MbMMoTeyHas cucrema "Jlann" http://e.lanbook.com/

OnextpoHHbIid katanor YIHTY B unTepHeTe http://www.bibl.rusoil.net/

7. MaTepuajibHO-TEXHUYECKOe o0ecrneyeHne JUCUMIINMHBI

7.1. IlepeyeHb cnenUAJbHBIX AYAUTOPHH, KaAOMHETOB, JA0OPATOPUH U NP., UCIOJIb3yeMbIX
NPHU peajn3aluy JMCUUILIUHBI C IepeYHeM OCHOBHOI0 000py10BaHUA

No Howmep
mm | nomene- OcCHAIlIEHHOCTE ITOMEIIEHU HaumenoBanue
st (mepeyeHb OCHOBHOT'O 00OPY/IOBAHU) [IOMEILICHUS

1 1-102 Kommerotep B kommuiekte Intel (monurop LG,knaBa ITomemenne yis
Genius.MermbGenius,ceteB.pa3peTB Bu(4);KommberoTep B c60- CaMOCTOSTEILHO M
pe(xect.iuck3,5,Mart.utata, MoHUTOp ACER ,ortep.maMsth,poir,kiaaB.Meiib)(1); I | paboTel — ykoM-
OCTYTI K 3JIEKTPOHHOH HH(OpMaIIMOHHO-00pa3oBaTensHoi cpene (Kopmoparus- TJICKTOBAHO CTICIIH-
Has nHpopMmarmonnas cuctema YIHTY); JlocTynn B HHTEpHET; aJTM3UPOBAHHOMN

(yuebHoit) mebe-
JIbI0, OCHAIIEHO
KOMIBIOTEPHOI
TEXHUKOM ¢ BO3-
MOXHOCTBIO MO~
KITFOYEHUS K CeTH
«nuTepHET» M
obecredeHo A0CTy-
TIOM B DJICKTPOH-
HYyI0 HHpOpMAITH-
OHHO-
00pa3oBaTeNbHYIO
cpeny opraHusa-
IUH.

2 | 1-321 IP-kamepa KCM-3911(6);Jlamna ¢ opiHUHAIBHBIM MOJIYJIEM JJIS TPOEKTOpa IHomemenus ans
EPSON EB-X12(1);Monutop KK Acer V22 3HQBB(1);Hoyr6yk Sony Vaio Sve | xpaHeHus u npo-
1713E1R/B(1);Cepsep INTEL(1);Cepgep Intel(1);Ceprep Kinamac(1);Cepsep B (unakTHIECKOro
coope INTEL SR2612URR(1);11Ikad MOHTa)KHBIH TeIEKOMMYHUKAIIMOHHBIN 19" | oOciryKuBaHUs
HanoJsHEIHA (600*1000*2055)(1);Ikad(p1) 11 XpaHSHUS y4eOHOTO 000py-

JIOBaHUS
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2-205

Okpan HacTeHHbIH Lumien MasterPicture (153*203)(1);YueOHo-HarnsaHbIE 110-
co0us TI0 TUCITUTUINHE,HA00p IEMOHCTPAITMOHHOTO 000pynoBaHwsl; CTOJBI, CTY-
TbS;

YueOHas ayuTo-
pust Tt IpOBeIe-
HUSA 3aHSATUHN JIEK-
[OHHOT'O THMA —
YKOMILIEKTOBaHA
CHeHaI3UPOBaH-
HOM (yueOHOM)
Mme0enbio, Habopom
JIEMOHCTPAIIMOHHO-
ro 000pyJIOBaHUS U
y4eOHo-
HATJIAAHBIME TOCO-
OusMH, obeceun-
BAIOI[MHU TEMAaTH-
YeCKHUe UILTI0CTpa-
{11, COOTBETCTBY-
fo1ye pabouumM
y4eOHBIM MPO-
rpamMMam JTUCIIH-
TIMH (MOJTyIIeHt).

2-209

Cromsl, cTynbs

YueOHas ayuTo-
pyst IUTsE IpOBeJie-
HUS TPYIIIOBBIX H
WHIUBUAYAITbHBIX
KOHCYJIbTalluil

2-209

Cromsl, cTynbs

YueOHas ayuTo-
pHsL TS TIPOBEIC-
HUS 3aHATHH CEMU-
HApPCKOTO THUIIA —
YKOMILIEKTOBaHA
CICIAATU3UPOBAH-
HOW (yueOHOM)
MeOeIbI0, TEXHH-
YECKUMH CPE-
CTBaMH 00yUYCHUSL.

2-211

2-X NMOJIOCHBIN HacTeHHbIH rpoMkoroBopurels 20B1/100B(5);1P-kamepa KCM-
3911(2);nrepaktuBHas qocka 77" Panasonik Elite Panaboard UB-
T880(1);Kommerorep B komiuiekre Core2DuoE7600(monut 19" BenQ ,kiiaB
Genius.mbiub. )(10);Mukmep-ycunurens 125B1/100B(1);I1puatep MOY HP
LaserJet M2727 nf (mpunTep,ckanep,kommp,dakc)(1);IIpoekrop Panasonik PT-
ST 10E.3LCD (063")(1); - 2 m.;1.J]ocka ayaurop-

ckast;2 Mukmep-ycunutens 125B1/100B;3.MaTepakTHBHAS TOCKA
77"Panasonik;3LCD (063");4.2-X moyIoOCTHOW HAaCTeHHBIHN;S. HacTombHAs MUKPO-
(onnas 6a3za c;6.Ilpoexrop Panasonik PT-ST 10E.;7.Touka ngoctyna D-Link
(DAP-2690);8.YHauBepcanbHoe notonouHoe ;9. Kommsiotep B komruiekre Core
2Duo;E7600 (Monut 19 BenQ,knaB Genius,;Elite Panaboard UB-
T880;BrioueHus;rpomxoroopuresis 20B1/100B -6 mit.; 1By X103MIIMOHHOM
KHOIKOMH ;kperienue g npoektopa MRB-10100;mpmm1e.) - 20 mT.;CTomnsl,
CTYJIbSI

YueOHas ayuTo-
pus IUTsE IpOBeEJie-
HUS 3aHATUH CEMH-
HApPCKOTO TUMA —
YKOMITJICKTOBaHA
CICIAATN3UPOBAH-
HOM (yueOHOM)
MeOENbI0, TEXHHU-
YECKHUMH CPE/l-
cTBaMH O0ydYCHHS.

2-211

2-X MOJIOCHBIH HAacTeHHBIH rpomkoroBoputens 20B1/100B(5);IP-kamepa KCM-
3911(2);nrepaktuBHas qocka 77" Panasonik Elite Panaboard UB-
T880(1);KommproTep B komruiekTe Core2DuoE7600(monuT 19" BenQ ,ki1aB
Genius.MbIb. )(10);Mukmep-ycwmrens 125B1/100B(1);ITpuatep MOY HP
LaserJet M2727 nf (mpunTep,ckanep,komup,dakc)(1);IIpoexkrop Panasonik PT-
ST 10E.3LCD (063")(1); - 2 mt.;1.J]ocka ayaurop-

ckast;2 Mukmep-ycunutens 125B1/100B;3.MiaTepakTHBHAS TOCKA
77"Panasonik;3LCD (063");4.2-X moyiocTHOW HaCTeHHBIN;S. HacTombHAs MUKPO-
(donnas 0a3sa c;6.IIpoekrop Panasonik PT-ST 10E.;7.Touka noctyna D-Link
(DAP-2690);8.YHauBepcanbHoe noronouHoe ;9. Kommsiotep B komruiekre Core
2Duo;E7600 (Monut 19 BenQ,knaB Genius,;Elite Panaboard UB-
T880;BrimoueHus;rpomxoroBopuress 20B1/100B -6 mit.; 1By XIO3MIIMOHHOM
KHOIKOMH ;kperuienue i npoekropa MRB-10100;mbime.) - 20 mT.;CTomnsl,
CTYJbA

JlabopaTopust —
ocHalleHHas 1a6o-
paTopHBIM 000pY-
JOBaHHUEM, B 3aBU-
CHMOCTH OT CTeTle-
HH CJIO>KHOCTH.
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8 | 2213 Komnsrotep B kommiekre Core2DuoE7600(monut 19" BenQ ,knaB JlabopaTopust —
Genius.Mp1mib. )(13);MyneruMenuiiasiii mpoektop Epson EB-1830 OCHaIeHHas 1a00-
(1024*768)(1);ITpunrep Hp LaserJet P2055dn A4 certe- paTopHBIM 000pY-
BoH,128Mb(1);YcTpoiictBo nepenaun DVI curnana AV-BOX JIOBaHUEM, B 3aBH-
DEO1EPK(1);9xpan mpoekirionHbIi HacTeHHBIH Projekta SlimScreen CHUMOCTH OT CTelle-
123*160cm(72")(1); DuoE7600 (Monut.19"BenQ,; kmaB.Genius, MbIIb.) - 13 HU CJIO)KHOCTH.
mT.;1. MynbTHMETUHHBINA IPOEKTOP;2. IKpaH MPOSKINMOHHBIN HACTCHHBIH;3.

Kommerotep B komruiekte Core2;4. Ilpunrep Hp LaserJet P2055dn A4;Epson EB-
1830 (1024*768);Projekta SlimScreen 123*160cm (72") ;Ctoisl, cTynbs
9 |2-213 Kowmmerotep B kommiiekte Core2DuoE7600(monut 19" BenQ ,ki1aB YueOHas ayuTo-

Genius.mbiib. )(13);MynsTumenuitaetil mpoektop Epson EB-1830
(1024*768)(1);ITpunrep Hp LaserJet P2055dn A4 cete-
Boi,128Mb(1);YerpoiictBo nepexaun DVI curnana AV-BOX
DEO1EPK(1);9kpan npoekunoHHbIH HacTeHHbIH Projekta SlimScreen
123*160cm(72")(1); DuoE7600 (Mmonut.19"BenQ,; xmaB.Genius, MbIIb.) - 13
mrT.;1. MynbTUMeTUAHBINA IPOEKTOP;2. IKpaH MPOSKINMOHHBI HACTCHHBII;3.
Kommerotep B kommuiektre Core2;4. ITpuntep Hp LaserJet P2055dn A4;Epson EB-
1830 (1024*768);Projekta SlimScreen 123*160cwm (72") ;CTOMBI, CTYIbsI

Pyt U1 TEKYIIEro
KOHTPOJISI U TPO-
MEXXyTO4HOH aTTe-
CTallH — YKOM-
TUIEKTOBAaHA CIEIH-
aJTM3UPOBAHHOMN
(yuebHoit) mebe-
JIBIO, TEXHUIECKH-
MU CpEICTBAMH
00y4JeHusI.

7.2. TlepevyeHb JUNEH3UOHHOTO H CBOOOIHO PACHPOCTPAHSIEMOro NMPOrPaMMHOIO odecreve-
HHS1, HCTIOJIb3YEeMBIX B Y4eOHOM MpoIecce MPH 0CBOCHHH THCIMILJIMHBI

No JInuen3noHHas yucTora
- Haumenosanue I10 (PEKBU3UTHI JTUIEH3UH,CBUACTEIIHCTBA O TOC. PETUCTPALIUU U

. T.I1., CPOK JICUCTBHUS)

1 AVP Kaspersky Lab Jara Beigaun nunensuu 18.01.2013

2 eLIBRARY.RU Hata Beijauun nuuensuu 26.11.2012

3 | Microsoft Office 2003 Suites Jara Bernaun nunensun 26.11.2012

4 &ﬁ%ﬁg;ﬁ?ﬁlonal Plus 2010 Hata Beigaun nunensuu 26.11.2012

5 | Windows Professional 7 Russian Jara Bernaun munensun 07.03.2012

6 | Windows XP Professional Russian Hata Beijaun nunensuu 26.12.2002

8. Opranusanus o0y4eHus JHUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMM 310POBbS

Jlis U1 ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/10pOBbs, 00ydaroluxcs 1Mo JaHHON oOpa3oBaresb-
HOU mporpamme, pa3padaThiBaeTCs MHAUBUAYAbHAS MIPOrpaMMa OCBOSHHUS AUCIUILTUHBI C YIETOM OCO-
OCHHOCTEH MX MCUXO(U3UUECKOTO Pa3BUTHUS, X WHIUBUAYAIbHBIX BO3MOXKHOCTEH U COCTOSHUS 3/10pPO-

BbJl.
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00 o0ecreYeHHOCTH JUCHHUIINHBI OCHOBHOM M 10NOJTHUTEJIBLHOM YueOHOM JIuTepaTypoit

IIpuioxenne A

CBEJEHUA

Haumenosanue nucuurminssl: (28724)OCcHOBEI MATEMATHYECKOTO MOJIETUPOBAHMS

Hanpasnenue noarorosku (cnenuansHocts): 21.05.06 HedrerazoBble TeXHUKA M TEXHOJIOTHH

HaHpaBHeHHOCTLi crcnyajan3annuu ((P33Da6OTKa W SKCILIyaTanus He(bTSIHBIX H Ta30BBIX MECTOPOKICHUI

®dopma 00yueHHUs: OUHAS3a0YHAS;

14012194

®opma Ne VJI-1

Kadenpa, obecneunBaromias npenogaBanie Tucuuiivae: HOOpMAIMOHHBIX TEXHOJIOT M, MaTeMAaTHKHU U ecTecTBeHHBIX HayK (M TMEH);

Cemectp _ . 4 o E
) % & = O
= i S5 © 0 0 o
Ha3nauenue g P 5503 g w = g
=]
Tun y4eOHBIX U3/a- 3 e | £ bubnuorpaduueckoe onucanue 2 5 = & 5 5 22
HU =198 S 2 F 2E & 2
° = S < (S E“ o D o
? ) S= g [©T'
o < > M Lg
1 2 3 4 |5 6 7 8 9
OcHoBHas nmutepa- | /g u3yuenus teo- | 4 4 | Tapacuk B. I1. MaTemaTtndeckoe MOACITUPOBAHNE TEXHUIECKUX CUCTEM: 1 http://www.znanium.com | 1.00
Typa puu; yueonuk / B. I1. Tapacuk. — Munck: HoBoe 3nanue; M.: UTH®PA-M, 2018. —
592 c.
JlononauTEeTEHAS Jnsa nzyuenns teo- | 4 4 | Tamycros I'. I'. MaTremaTndeckoe MOAETMPOBAHNE U IPOTHO3MPOBAHUE TIpo- | 1 http://www.znanium.com | 1.00
IuTeparypa puu; LIECCOB B TEXHUYECKHX cucTeMax: yueOHoe nmocobue / I'. I'. TamycTos, A. B.
Cenos. — PoctoB-Ha-/lony; Taranpor: U3x-Bo FOxHoro denepanbHoro ynu-
Bepcutera, 2016. — 107 c.

[Tpumeuanue — I'padsr 1-5,8 3anonusiores kadenpoii, rpadot 7 1 9 - GubanoTexoit
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CBEJEHUA

00 00ecneYeHHOCTH JUCHMILIMHBI Y4eOHO-MEeTOAUYeCKUMH U3TAHUSAMH

Haunmenosanue aucuurumssl: (28724) OCHOBBI MATEMATHYECKOTO MOAEINPOBAHNS

Hamnpasienue noarorosku (cremuansaocts): 21.05.06 Hedrera3oBble TeXHUKA U TEXHOJIOTHH

Hanpasnennocts cenmanu3anus «Pa3padoTka v SkcruTyataius HeTIHBIX U Ta30BbIX MECTOPOKICHHIN

®dopma 00ydeHUS OUHASA; 3a0YHA;

14012194

®dopma Ne VJI-2

Kadenpa, obecnieunBaromias npenoaaBanie AMCUUIuinHbL: MHOOPMAIMOHHBIX TEXHOJIOTHUH, MATEMAaTUKHU U ecTecTBeHHBIX HayK (M TMEH);

Kon-Bo
Cemectp o2 = =
9K3. 5SSz =l
= o) & © o m = o
Ha3nauenue yueOHbIX s o | 5 = X A= g 5
. « | = | 3 bubnuorpaduueckoe onucanue Sl o T 2o 2 5
W3IaHUN | g| E o | F& o O 3 = 8
09| Z 2| = & o = I 5 5
ol of m = o o o 3
| ® 2 g T8 |28
1 2 3 4 5 6 7 8 9
Jlitst BBITIONTHEHUS JTabopa- 4 4 | OcHOBBI MaTEMAaTHIECKOTO MOJICITHPOBAHNS | YI€OHO-METOJUIECKOe TOCcOOHe 110 BHI- 1 0 http://bibl.rusoil.net | 1.00
TOPHBIX paboT;/1J1s1 BBITOI- MTOJTHEHUIO JTabOpaTOPHBIX U MpakTHdecKux padot / coct. I'. P. Urtucamosa. - Ya :
HEHUS IPAKTHYECKUX 3aHS- VYI'HTY, 2021. - 1,43 M6.
THH;
st BeimostaeHust CPO; 4 4 MaremaTrdeckasi MOZAEITb TPAHCITOPTHOM 3a/1a4H ¥ TEXHOJIOTHS €€ KOMITbIOTEpHOM 1 0 http://bibl.rusoil.net | 1.00
peau3anuy CTaHIaPTHHIMU OUCHBIME cpeacTBaMu (B cpene nakera Excel) : yueOHo-
METOAMYECKOE MTOCOOHE ISl BBITOTHECHUS JIAOOPATOPHBIX U CAMOCTOSTEIBHOM padoT /
coct.: T. B. I'puropsesa, E. C. Kynakoa. - Crepimramak : YITHTY, 2024. - 1,13 Mo.

IMpumeuanue — I'padsr 1-5,8 3anonusiores kadenpoii, rpadet 6,7 u 9 - dbubanorexoit
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IIpuioxenue b

denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEKIEHHE BBICIIIETO 00pa30BaHuUs
«Y puMCKHit TOCYTapCTBEHHBIA HEPTIHOM TEXHUIECKUN YHUBEPCUTET»

VTBEPXJALIO
Jupexrop OKTDJI

B.III. Myxamermux

27.06.2024

DoHJ OLIEHOYHBIX CpeacCTB MO Telcymeﬁ yCcneBaeMoOCTH U HpOMe)KyTO‘lHOﬁ aTTeCTAllMi IO JUCHUIIJINHE

(28724) OcHOBBI MATEMATHYECKOT0 MOJAEJIUPOBAHUS

Hanpagnenne noxrorosku (cnemuansaocts): 21.05.06 HedrerazoBble TEXHUKA U TEXHOIOTUH

Hanpasnennocts: CIIENUATIN3 AN ((P33D360TK3 W SKCILIyaTanus HCCbTSIHBIX M T'a30BEIX MECTOPOKIACHHUI

YpoBeHs BeIcIIero oopa3oBanus: CIIENUATIUTET

®dopma oOyueHus: OUHAS; 3a0YHAS ;

Kadenpa, obecneunBaromas npenofapandue aucuumnuas: HQOPMAIMOHHBIX TEXHOJIOTHI, MATEMATUKHU U ecTecTBeHHBIX HayK (MTMEH);

TpynoemkocTs auctummmas:: 3 3.€. (1084ac)

OxTs6pbckuit 2024
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1. Ilacnopt ¢oHIa OLIEHOYHBIX CPEICTB

14012194

X B OCHOBEC TCXHOJIOI'U-
YECKHUX OTepa-Iuid U 00b-
€KTOB, IPUPOJHBIX U TEX-
HUYECKUX CUCTEM

IToka3zaTenn nocTuxe- Bun
No Kontpomupyemsie paznensr | [udp pesynb- Nuaukatop 1oCTHXEHUs OIIEHOY-
n/n (TeMbl) TUCIUIUIMHBI Tata o0y4yeHus Pesymsrar 0byuemnis KOMIIETEHLIUH HHA PEsyIIBTATOB 0CBOC- HOTO
HUS KOMIETEHIIUH
CpeacTBa
1 TexHonorus maremMaruye- 3(OIIK-1) Metoabl MaTeMatuueckor | OIIK-1.4 YuacTByeT B pa- | 3HaeT ocHOBHbIE MeToAbl | [IuchMeH-
CKOT'O MOJICITUPOBAHHUS U €€ 00pabOTKH TaHHBIX 00Tax 1Mo COBEPIIEHCTBO- | 00PaOOTKU JAaHHBIX HBIN 1
ITaIbl BaHUIO TPOU3BOJCTBEH- YCTHBIHN
HBIX TPOIIECCOB C UCTONb- orpoc
30BaHUEM IKCIIEPUMEH-
TaJbHBIX TAHHBIX U pe-
3yJIbTAaTOB MaTeMaTUye-
CKOT'O MOJIe-JINPOBAHUS
2 BrruncinurenbHbie METObI B(OIIK-1) coBpemeHHbIMH aHanUTH- | OIIK-1.4 YuacTByeT B pa- | Pemaer texHonoruue- Jlabopa-
B MH)KEHEPHBIX pacyerax YECKUMHU, YUCICHHBIMU U | 00TaX MO COBEPILIEHCTBO- | CKHE U MPOM3BOACTBEH- | TOpHAas
MMUTALMOHHBIMU METO- | BAaHUIO MPOU3BOJICTBEH- HBIE 33]1a41 METOlaMU pabora
JaMH HCCIIeI0BaHUs HBIX TPOIIECCOB C UCMOJb- | JUHEHHOro mporpamMmu- | [Tucemen-
CJIOKHBIX CHCTEM, a TAK)KE | 30BaHUEM IKCIIEPUMEH- pOoBaHM HBIA U
METOJJaMH ONTUMHU3ALINY, | TaJbHBIX JAHHBIX U pe- YCTHBIN
HaIlpaBJIEHHBIMU Ha pe- | 3yJIbTAaTOB MaTeMaTHyYe- orpoc
IIeHUe 3a71a49 00pabOTKH U | CKOTO MOJIC-TUPOBAHUS
aHaJM3a pe3yJibTaToOB dKC-
MepUMEHTa
B(OIIK-4) coBpeMeHHbIM MaTemaTu- | OIIK-4.1 BeiOupaer on- [Ipumensier Teopuro ITnucemen-
YEeCKHUM almapaToM Mo- | TUMAJIbHBII METOJ MOJIe- | MaccoBOIr0 OOCTY>KMBa- | HBIA U
CTPOCHHS AHATTUTUYECKUX | JIMPOBAHUS JUTsI KOHKPET- | HUS JJIS PEIICHUS IPO- | YCTHBIN
pellIeHNH 3a1a4 MaTeMa- | HOM MPOU3BOJACTBEHHOM W3BOJCTBEHHBIX 3a7a4 onpoc
TUYECKOH (pu3uKu 3a7a4M C y4€TOM IIPUHIU- PacuetHo-
MAaJbHBIX 0COOCHHOCTEN rpaduye-
Gu3nUeCKUX U XUMUYE- CKas pa-
CKHX IPOIIECCOB, JIeXKa- oora

14
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OIIK-4.3 Ananusupyer Cocrasnser pacnucanue | Jlabopa-
XOJ] peanu3aiy TpedoBa- | Mpu KPaTKOCPOUHOM TOpHas
HUN paboyero mpoexTa MJIaHUPOBAHUM paboThl | paboTa
pU MOACTUPOBAHUH T€X- | THOKUX MPOU3BOJCTBEH- | [TuchMmen-
HOJIOTUYECKHUX MPOLIECCOB, | HBIX CUCTEM HBIN U
B PaMKax CBOEH KOMIIE- YCTHBII
TEHIIUU BHOCUT KOPPEKTH- orpoc
POBKH B IIPOEKTHEIE JIaH-
HBI€, OLICHUBAET CXOH-
MOCTb PE3yJIbTaTOB pacye-
TOB, MOJTYYaeMbIX 10 pa3-
JUYHBIM METOJUKAM
3(OIIK-1) Metoabl MmaTematudeckod | OIIK-1.4 YuacTByer B pa- | paccka3piBaeT OCHOBHbIE | [IMChMEH-
00pabOTKH JTaHHBIX 00Tax 1Mo COBEPIICHCTBO- | METOMABI OOpaOOTKH JIaH- | HBIA U
BaHUIO MTPOU3BOJICTBEH- HBIX YCTHBIN
HBIX TPOIIECCOB C UCTIOb- orpoc
30BaHUEM IKCIIEPUMEH-
TaJbHBIX TAHHBIX U pe-
3yJIbTaTOB MaTeMaTuye-
CKOTO MOJIe-JTMPOBAHUS
3(0OIIK-4) CYIIIECTBYIOIINE TPO- OIIK-4.1 Beibupaer on- MpUMEHSET MaTeMaTH- [Tucemen-
TpaMMHBIE U TEXHHYECKUE | TUMAIBHBIA METO MOJIe- | YECKHE MOJEIH B pa3- HBIA U
CpeICTBa MAaTEMAaTUYECKO- | JINPOBAHUS JUIsl KOHKPET- | JJMYHBIX 00JacTsIxX YCTHBIN
0 MOJEIIUPOBAHUS HOM MPOU3BOACTBEHHOMN HeTera3oBoi oTpaciu OIpocC
3aJ]a4M C y4eTOM MPHUHIIH- PacuetHo-
MUATBHBIX OCOOEHHOCTEMN rpacduye-
bu3NYECKUX U XUMHUYe- cKas pa-
CKHUX IPOIECCOB, JIEKa- 6ota
[IMX B OCHOBE TEXHOJIOTH-
YECKUX Omepa-Iui 1 00b-
€KTOB, IPUPOJHBIX U TEX-
HUYECKUX CHUCTEM
OIIK-4.3 Ananusupyer MPUMEHSIET MaTeMaTH- [Tucemen-
XOJ] peanu3aiy TpedoBa- | YecKue MOJENU B pas- HBIA U
HUN pabovyero mpoexTa JTUYHBIX 00JIACTIX YCTHBIN
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U MOJEIIMPOBAHUM T€X- | HEPTEra3o0BOM OTPACIM | OIPOC
HOJIOTHYECKHUX MTPOLIECCOB, PacuetHo-
B paMKax CBOEH KOMIIe- rpaduye-
TEHIIUU BHOCUT KOPPEKTH- cKas pa-
POBKH B ITPOEKTHBIE JIaH- oota
HbIE, OLIEHUBAET CXOH-
MOCTh pe3yJIbTaTOB pacye-
TOB, MOJy4aeMBbIX I10 pa3-
JUYHBIM METOJUKAM
VY (OIIK-1) aHanm3upoBaTh pe3ynbra- | OIIK-1.4 YuacTtByer B pa- | cTaBUTh U pemiath 3a1a- | Ilucemen-
ThI U BBIABIIATH CBOMCTBA M | OOTAax MO COBEPIICHCTBO- | UM ONTUMM3ALMU CUCTEM | HBIHM U
3aKOHOMEPHOCTH, IIPUCY- | BAHUIO IPOU3BOACTBEH- C y4eToM TpeOOoBaHUi, YCTHBIN
1K€ IpoleccaM, IpoTe- | HbIX MPOLIECCOB € MCMOJIb- | MPEIbIABIAEMBIX K Kadye- | ONpoc
KaIOIUM B CUCTEMAX 30BaHUEM DKCIIEPUMEH- CTBY MX (yHKIHOHHpO- | PacuetHo-
TaJIbHBIX IaHHBIX U pe- BaHUS rpaguue-
3y/lbTaTOB MaTeMaTHye- cKas pa-
CKOT'0 MOJIE-JINPOBAHUS oora
VY (OIIK-4) umeThb yetkoe npeacras- | OIIK-4.1 Breibupaer on- aHanusupyer pesyasra- | [Incemen-
JIEHHE O BO3MOXKHOCTSIX U | TUMAJIbHBIN METOJl MOJIE- | ThI M BBISBIIAET CBOMCTBA | HBIM U
YCIIOBUSIX UCIIONIb30BaHMsl | JIUPOBAHUSA AJIs KOHKPET- | U 3aKOHOMEPHOCTH, YCTHBIN
MaTeMaTHYeCKUX METOJOB | HOM MPOU3BOJCTBEHHON IpUCyLIe mpoleccam, OIpoc
Y COBPEMEHHOM BbI- 3a/la4M ¢ y4E€TOM NIPUHIU- | MPOTEKAOUIUM B cucte- | PacueTHo-
YUCIUTEIbHON TEXHUKH | MUAJIBHBIX OCOOCHHOCTEH | Max rpaguue-
[IPY BEJCHUU NMPOEKTHBIX | (GU3NYECKUX U XUMUYe- cKas pa-
U 3KCIUTyaTallUOHHBIX Pa- | CKUX MPOLIECCOB, JeXkKa- 0ota
60T IIMX B OCHOBE TEXHOJIOTHU-
YECKHUX OTepa-uid U 00b-
€KTOB, IPUPOJHBIX U TEX-
HUYECKUX CUCTEM
OIIK-4.3 Ananusupyer IToka3seiBaeT npumeHe- ITnucemen-
XO0J] peanu3aluy TpedoBa- | HUE MaTeMaTUYECKUX HBII U
HUI pabouero npoekra METO/bI I pELICHUS YCTHBII
IpU MOJEIUPOBAHUU T€X- | THIOBBIX NMpodeccHo- OIpoc
HOJIOTUYECKUX MPOLIECCOB, | HAJbHBIX 3a7au PacuetHo-
B paMKax CBOEH KOMIIe- rpaduye-

16
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TEHIIUU BHOCUT KOPPEKTH-
POBKH B IPOEKTHbBIE JaH-
HBI€, OLICHUBAET CXOH-
MOCTB P€3yJIbTaTOB pacue-
TOB, MOJTYYaeMbIX I10 pa3-
JUYHBIM METOJUKAM

CKas pa-
oora

2. Hepeqem, OHCHOYHBIX CPEACTB AJIfl TEKYHIECIro KOHTPOJA H leOMC)KyTO‘IHOﬁ aTTeCTAllMU IO JTUCHUIIJIMHE

Bun onesouno-

[TpencraBieHre OIICHOYHOTO CPE/I-

/11 Kpartkas xapakTepucTKka OlIEHOYHOTO CPEJICTBA [ITkana oneHKu
IO Cpe/ICTBA cTBa B (hoHJIE
1 2 3 4 5
1 JlaboparopHas CpencTBo NpoBepKH YMEHHM MPUMEHSITh MOJTY- Tewmbl, 3aganust 1151 BBIIOJTHEHUS OLCHKA «OMIUUHO» BBICTABIIACTCS 00yUaromeMy-
[9) . Cs1, €CJIM BBIIIOJTHCHEI BCC pa60TI)I U BBIKA3bIBACT
paborta YCHHbBIE 3HAHKS 10 3apaHee ONPE/IEICHHON METO- | J1a-00paTopHbIX paboT; BONPOCKI M | ' ° ~ "~
YTH
AUKE I pCIICHUA 3a1a4 NN 3a[[aHPII>i 110 J1abo- Tpe-6OBaHI/Iﬂ K UX 3al0UTe OLICHKA «XOPOUL0Y» BBICTABILIETCS 00YYarOLIeMYCsl,
paTOpHBIM HUCCIICIOBAaHUIM ecim pa6OTI>I BBITIOJIHEHBI, HO HE ITOKA3bIBACT
ITOJIHOT'O MOHUMAaHUA UX CyTH
OLICHKa «y()oeﬂemeopumeﬂhno» BBICTABJIICTCA
06y‘{aIOHIeMYC$I, €CJIM BBIIIOJIHCHBI HEC BCC pa60TI)I
U HC ITOKa3bIBACT IOHUMAHU UX CYTH
OLICHKa «Heydoeﬂemeopumeﬂwo» BBICTABJIACTCA
06yqa10meMyc51, €CJIM BBIIIOJIHCHO MEHEC I10J10-
BHHBI BCCX pa60T M JaXe uX HC IOHUMACT
2 | [IuceMennsiii 1 | OLIEHOYHOE CPEACTBO JJIsl TEKYIIETO KOHTPOJIS COBOKYITHOCTH BOIIPOCOB, 3aaHUI, | OUCHKA «omauunoy BhICTaBIseTCS 00yyaromemy-

YCTHBIN OIIPOC

YCIIEBAEMOCTHU U MPOMEXKYTOUHON aTTECTAIUU.
[To3BosIsIET BBIIBUTH M BOCIIOJIHUTH IIPOOEIIBI B
3HaHUSX; TOBTOPUTH, 3aKPEMHUTh, CHCTEMAaTU3U-
pOBaTh MaTepHall; OLEHUTh 3HAHUS, YMEHHUS, TEO-
pETUYECKUE U NMPAKTUUECKUE HABBIKU; ONpe/ie-
JUTH YPOBEHb C(HOPMUPOBAHHBIX Y CTYACHTOB
KOMIIETEHITNH 110 TUCUUTUTHHE (MOTYIIIO)

YIOpaKHEHUH, TECTOB JIJIs1 BBITIOJIHE-
HUS KOHTPOJIBHBIX paboT, ToMaIll-
HuX 3aaanuid, PI'P u uHBIX yueOHbBIX
pabor. Komriekt OUIeToB s Te-
KYLIEH U IPOMEKYTOYHOM aTTeCTa-
105054

Cs1, €CJIM OTBEYaeT 0e3 OMUOOK Ha IIOCTaBICHHBIE
BOIPOCHI

OIICHKA «XOPOUL0» BBICTABISECTCS 00yUJarOIEMyCs,
€CJIM OTBedaeT 0e3 OmMOOK Ha IOCTABICHHBIE
BOIIPOCHI, JIOIyCKasi He3HAYNTENbHbIC HETOYHOCTH
OLICHKA «Y0081eME0PUmMeibH0» BbICTABISETCS
00y4aronieMycsi, ecii OTBe4aeT Ha MOCTaBICHHbIC
BOIIPOCHI, JOIYCKas OIIHOKH 3HAYUTEILHOTO Xa-
pakTtepa

OIICHKA «HEY0061eMEOPUMENbHOY BBICTABIISICTCS
o0y4JaronieMycs, €cIi He OTBEYACT Ha BOIPOCH

PacuetHo-
rpadgudeckas
paborta

CpencTBo IpoBEepKH YMEHUN IPUMEHSTH TOJTY-
YeHHBIC 3HAHUS JIS PEIICHUs 3a/1a4 (3a-TaHuil)
TeMbI (pa3zena) yueOHOM TUCIMITIMHEI 110 3apa-
Hee onpeneneHHo metoauke. [lo3Bomser 3akpe-
MUTh TEOPETUUECKUE 3HAHUS, BEIPAOOTATh HABBI-
KM TIPAKTUYECKOTO BHITIOJHEHUSI pACYETOB, aHa-

KommexT 3aganuii no BapuanTam
1S BBITIOJTHEHNST PACUETHO-
rpadudeckoil paboThI.

OIICHKA «OM.IUYHOY BBICTABIISIETCS 00yJaromeMy-
Cs1, €CIIU BBINOJHEHbI IPaBIWIIbHO HE MeHee 85%
3aganuii PI'P, pemenue BepHoe, nornuecku o6oc-
HOBAHHOE

OLIEHKA «XOpOuL0» BBICTABISIETCS 00yUaromemMycs,
eciu BeIOTHEHBI HEe MeHee 70% 3amanwnii PT'P,
pELICHHUS BCE JIOTHYECKH 000CHOBAHBI, TOMYIICHBI
apuQMeTHIECKHE ONIHOKH.
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JIM3UPOBATH ITOJIYUYCHHBIC PE3YIBTATEI U J€J1aTh
BBIBObI

OLIEHKA «)0061eme0pUmenIbH0» BHICTABISIETCS
o0yyJaromieMycs, €CIi BBIIOIHEHO NPaBIIBHO C
JIOTHYECKHM OOBSICHEHHEM HEe MeHee 56% 3amau
OLICHKA «HEeY006/1emE0pUmenbHOo» BBICTABISIETCS
00ydJaronieMycsi, €CJTH BBIIOIHEHBI IIPABHIBHO
MeHee 55% 3aaHuil WM He BBITIOJTHEHEI BOBCE.
Hapymena noruueckas nens paccyxaeHuil. Pe-
meHus: He 000cHOBaHbl. He BepHOE nprMeHeHne
($hopMyIT K MOCTAaBICHHBIM 3a4a49aM.

18
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IIpunoxenune B

denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKIEHHE BBICIIETO 00pa3oBaHuUs
«Y puMcKHil TOCy1apCTBEHHBIN HEDTIHONW TEXHUIECKUN YHUBEPCUTETY

IInceMEeHHBII U YCTHRIM OOpoC.

Ilepeuens BonpocoB (3aay, 3aJaHUi, TEM, KOMIUIEKTa TECTOBBIX 3a/1aHUN):

1.OCHOBHBIE MOHATHS U TPUHLUIIBI MOJIETUPOBAHMS.

2.OCHOBHBIE 3TaIlbl MATEMATUYECKOT'O MOACIIUPOBAHUSI.

3.IIpsimble u 0OpaTHbIE 331a4U MATEMAaTUYECKOTO MOJIEIIMPOBAHMUS.

4. Knaccuukamms MaTeMaTHIeCKIX MOJICTICH.

5.BbrYucauTenbHbIA SKCIEPUMEHT.

6.IIpumepbl MOCTpOEHUST MAaTEMAaTUYECKUX MOJEIEH.

7.CriocoObI pOBEIEHUSI SKCTIEPUMEHTA.

8. JInHeliHbIe perpeCCUOHHBIE MOEIIH.

9. 3agaun ontuMuzaiuu. [lapameTpsl 1 GaKTOPBI ONTUMU3AIUH.

10. MeToab! HaX0XKI€HUS! ONITUMYMA.

11. DxcnepuMeHTAIbHO- CTATUCTUYECKUE MOJIEITH.

12. TlonHbli (haKTOPHBIN SKCIIEPUMEHT.

13. IpoOHbIif paKkTOPHBINA IKCTICPUMEHT.

14. MeToapl OITUMU3ALIUH.

15. MeTon KpyTOro BOCXOK/ICHUSI.

16.CuMIIIEKCHBIN METO/I.

17. KoutypHo-Tpaduueckuii aHaaus.

18. JInneliHoe MporpaMMHUpOBaHHUE.

19. dusnueckue 3a1a4u NpUBOASIIKE K AU depeHInaIbHbIM YPaBHEHUSM B YACTHBIX TPOU3BOIHBIX.
20. Knaccuduxanus ypaBHEHUI B YaCTHBIX IPOM3BOIHBIX BTOPOTO MOPSIKA.

21. OcHOBHBIE YPaBHEHHS MAaTEMATHIECKON (DU3UKH.

22.IlocTanoBKa 3a7a4 U €€ KOPPEKTHOCTD.

23.ITonsaTHst 00 MHTETPATLHOM YPAaBHCHHH.

24. AHaTUTUYECKHE METO/IbI PEIIEHHs KJIIACCHUECKUX 33a]]a4 MaTeMaTHYECKO (DPU3HKH.

25. IlpuHIUT MakcCUMyMa M €ro IpUMEHEHUE JJIS PEIICHUS 3a/1a4 MAaTeMaTHIECKON (UK.
26.Pemienrie ypaBHeHUI CBOOOTHBIX U BBIHYKICHHBIX KOJICOAHUIA.

27. NubdepeHnnanbHple ypaBHEHHS B YaCTHBIX IPOU3BOIHBIX.

28 .Meton psanos ®ypbe 1u1sl pelieHNs ypaBHEHUN B YaCTHBIX TPOU3BOIHBIX.

29.MeTto KOHEYHBIX Pa3HOCTEH s pemeHus nuddepeHImaibHbIX YpaBHEHUH B YaCTHBIX TTPOU3BO/I-
HBIX.

30.dud pepeHnnanbaple ypaBHEHHS BTOPOTO MOPSIKA THHEHHBIE OTHOCUTEIBHO CTAPIIMX MTPOU3BOIHBIX.
31.IIpuBeneHue ypaBHEHUI K KAHOHUYECKOMY BULY.

32.YpaBHeHusl K0JIeOaHUS CTPYHBI.

33. Merox @yprwe aisi ypaBHEHUST CBOOOIHBIX KOJEOAHUN CTPYHBI.

34.YpaBHEHUE TETUIOMPOBOHOCTH U €T0 PEIICHUS.

35.Knaccuueckre uTepalioHHbIe METOIbI PEIICHUSI CUCTEM JTMHEHHBIX anreOpandecKux YpaBHEHHIM.
36. OgHOMIaroBbie 1 MHOTOIIIATOBBIE METOBI PeIIeHUs 3a1auu Koy a1 cucteM 0OBIKHOBEHHBIX UG-
(hepeHINaTbHBIX YPAaBHEHHIA.

1.OcHOBHBIE 3TaIlBl MATEMATUYECKOTO MOAEIINPOBAHNUS

[TepBbIM 3TaoM MaTeMaTHYECKOT'O MOJICTUPOBAHMS ABIISETCA OCTAHOBKA 33/1auH, ONpeeTeHne 00beK-
Ta ¥ 1ieJied ucclieIOBaHus, 3aJaHie KpUTepHeB(TMPU3HAKOB) N3yueHus: 0ObEKTOB U ynpasieHus umu. He-
MpaBUJIbHAS UM HEMOJIHAS MOCTAHOBKA 3a7]a4l MOYKET CBECTU Ha HET PE3YJIbTAThl BCEX MOCIETYIOIINX
3TaIoB.

BTopbIm 3Tarnom MoenupoBaHusl SIBISIETCS BEIOOP THUIIA MATEMATHYECKON MOJIENHU, UTO SIBISICTCS BaXK-
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HEHIIUM MOMEHTOM, OTIPENIENIAIONIUM HaIlPaBIeHHE BCero uccienoBanusi. OOBIYHO MOCIEI0BATEIBHO
CTPOUTCS HECKOJIBKO MoJeneil. CpaBHEHNE PE3YNbTATOB UX UCCIEAOBAHUS C PEAJTbHOCTHIO IMO3BOJIAET
YCTaHOBHTH HaMIy4Ilyro U3 HUX. Ha aTane BeiOopa THIIa MaTeMaTHYECKOW MOJIENU TPU TIOMOIIH aHAJIN32
JAHHBIX [TOMCKOBOTI'O 3KCIIEPUMEHTA YCTaHABINBAKOTCA: TMHEHHOCTh WIN HEIMHEWHOCTh, AUHAMUYHOCTD
WM CTaTUYHOCTh, CTAllMOHAPHOCTD UM HECTALIMOHAPHOCTD, a TAK)KE CTENEHb IE€TEPMUHUPOBAHHOCTH
ucciexyemMoro oobekTa i mnpouecca.lIponecc Beidopa MaTreMaTH4eCKOH MOJIENH 00bEKTa 3aKaHYMBACT-
Csl €€ MpeBapUTEIbHBIM KOHTPOJIEM, KOTOPBIN TaKXKe SIBJISIETCS NIEPBBIM I1aroM Ha IyTH K UCCIIE10Ba-
HUI0 Mojienu. [Ipu 3TOM OCYyIIECTBIISIFOTCS ClEAYIONIMEe BUAbI KOHTPOIIS (IPOBEPKH): pa3MEepHOCTEN; Mo-
PSIKOB; XapakTepa 3aBUCUMOCTEM;DKCTPEMAIbHBIX CUTYAl[Mi; TPAHUYHBIX YCJIOBHI; MaTEMaTUYECKON
3aMKHYTOCTH;(PU3UYECKOTO CMBICIIA; YCTOMUYUBOCTH MOJIENH.

KoHTpoib pazMepHOCTEN CBOIUTCS K IPOBEPKE BBINOIHEHMSI IPAaBUIIA,COTTIACHO KOTOPOMY NpHpaBHU-
BATHCS M CKJIAABIBATHCS MOTYT TOJIBKO BEJIMYMHBI OJUHAKOBOW Pa3MEPHOCTH.

KoHTpo1b NOPSIIKOB BETUYMH HAIIPABJIEH Ha yIpouieHre Moaenu. [Ipu 3Tom onpenenstorces nopsaaku
CKJIa/IbIBAEMBIX BEJIMYMH U SIBHO MaJIO3HAUUTENbHbIE ClIaraeéMble OTOPaChIBAIOTCSI.

AHanu3 xapakTepa 3aBUCUMOCTEN CBOJUTCS K IPOBEPKE HAIPABIEHUS U CKOPOCTU U3MEHEHUS OJIHUX Be-
JIMYUH NPU U3MEHEHNHU apyrux. HampasieHus u cKopocTs, BeITEKarmue u3 MM, TOIKHBI COOTBETCTBO-
BaTh (PM3UYECKOMY CMBICITY 33Jauu.

AHanu3 3KCTpeMabHbIX CUTYallMi CBOAUTCS K MPOBEPKE HAJISITHOTO CMBICIIA PEIICHUS IPU MTPUOIIIKE-
HUU [TapaMeTPOB MOJEIH K HYJIO I OECKOHEYHOCTH.

KoHTpoJib rpaHUYHBIX YCIIOBHI COCTOUT B TOM, YTO MPOBEPSIETCS COOTBETCTBUE MM IpaHUYHBIM yCII0-
BUSM, BBITEKAIOLIUM U3 cMbIciia 3a1a4u. [Ipu aTom nposepsercs, 1eHCTBUTENBHO JIU TPAHUYHBIE YCIIOBUS
MIOCTABJICHBI U YYTEHBI IPU MOCTPOSCHUH UCKOMOM (PYHKIIMU U 4TO 3Ta (QYHKIMS HA CAMOM JieJie YIOBIIe-
TBOPSIET TAKUM YCIIOBUSIM.

AHaJN3 MaTeMaTUYECKON 3aMKHYTOCTH CBOJIMTCS K MPOBEPKE TOro, 4To MM naet ogHO3HAYHOE pelie-
HUE.

AHanu3 GU3NYECKOro CMBICIIa CBOJUTCS K MPOBEpPKE (PU3NUECKOTO CONIepKaHUs TPOMEXYTOUHBIX COOT-
HOIICHUH, UCIIOJIb3YEMBIX IIpU ITOCcTpoeHnn MM.

[IpoBepka yCTOWYMBOCTH MOJEIIA COCTOUT B MPOBEPKE TOTO, YTO BAPbUPOBAHUE UCXOIHBIX JTAHHBIX B
paMKax UMEIOIIUXCs JAHHBIX O PeIbHOM 00BEKTe HE MPUBEIET K CYIIECTBEHHOMY U3MEHEHHUIO pelle-
HUSL.

2. CUMILIEKC-METO/I - 3TO UTEPaTUBHBIN IIPOLECC HAIIPABIEHHOIO PELLIEHUS CHCTEMbl YPaBHEHUH 110 11a-
ram, KOTOpPbIIl HAUMHAETCS C OIMOPHOrO PEUIEHUS U B TOMCKAX JIYYIIEro BapuaHTa ABUKETCS 1O YIJIOBBIM
TOYKaM OOJIACTH JOMYCTUMOTO PELICHHUS, YIYUIIAIOMINUX 3HAYCHHE 1eJIeBOM (DYHKIIMU 70 TEX MOp, TOKa
1eneBast QyHKIMS HE JOCTUTHET ONTHUMAaJIbHOTO 3HAUCHUSI.

CHMIIIEKCHBIM METO/ — 3TO BBIYMCIUTENBHAS IPOLIEypa, OCHOBAHHAsI HA IPUHIIMIIE ITOCIIEA0BATEIBHOIO
VIIYUIICHUS PEIICHUH P TIepeXo/ie OT OAHOM 0a3rCHON TOUKH (6a3uCHOTO petieHus ) K apyroi. [lpu
STOM 3HAYEHHE L1eIeBOI (PYHKIMH yIydIIaercs.

baszucHbIM pelieHneM SIBIISIETCS OHO U3 AOMYCTUMBIX PEIlIeHUH, HAXOAAIIMXCS B BEPIIMHAX 00JIacTH 10-
IIyCTUMBIX 3HaueHui. [IpoBepss Ha ONTHMaIbHOCTH BEPIINHY 3a BEPUIMHONW CUMILIEKCA, TPUXOAST K UC-
KOMOMY OIITUMYMY.

Jlexuus 2. BoiBoa ypaBHEHUS KOJeOaHUS CTPYHBI

3. YpaBHeHus kosiebaHus CTpyHBI. PaccMOTpUM CTpyHY IJTHHEI 1.

CrpyHoii OyneM Ha3bIBaTh TOHKYIO TYrO HATSHYTYIO YIPYTYIO HUTb.

[Ipu nocTpoeHnn MaTeMaTH4eCKO MOIeIN KoJiebaH CTpYHBI OyeM paccMaTpuBaTh Majble Koela-
HHUSl, TPOUCXOAIINE B OJTHOW U TOU K€ MIIOCKOCTH. IIyCTh B COCTOSIHMM MTOKOS CTPyHA PaCIOIOKeHa
B1ostb ocu Ox Ha otpeske [0,1] u mpu KoebaHny KaXKaas TOUKa epeMeIaeTcsl MepreHIuKYyIIpHO OCH
(momepeunsie Kosebanus). Toraa oTKIOHEHUE TH000I TOUKH CTPYHBI B TPOU3BOJIbHBI MOMEHT BPEMEHU
U ectb pynkmus U(x,t) (cMm. puc.2).IIpenmnonoxum, 4To HaTSHKEHHUE CTOJIh BEJIMKO, YTO CHIION TSKECTH H
COIIPOTHBIIEHUEM IpU U3rHde MOKHO npeHedpeds. Kpome Toro, B cuity ManocT kojebaHuii, OyneM mnpe-
HeOperath Tak)ke BeJIMUYMHAMU BBICHIETO MOPSAKA MAJIOCTH [0 CPAaBHEHUIO ¢ Mpon3BoAHON UX.

ITycth ?7(X)- IMHENHas IUIOTHOCTh B TOUKE X, a ?(X,t)- INIOTHOCTh BHELIHUX CUJI, AEMCTBYIOLINX HA CTPYHY
B MOMEHT BPEMEHH t, U HAIIPABJIEHHBIX NMEPIEHAUKYISIPHO OX.

?2(x)Utt = ToUxx + ?(x,t)
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DTO0 ypaBHEHHE HA3BIBAETCSl YPAaBHEHUEM BBIHYKICHHBIX KoJieOaHMi cTpyHbI. Eciu cTpyHa oHOpOIHAS,
TO ecTh?(X)=const, To ypaBHeHHE (3) OOBIYHO 3aMMCHIBAIOT B BUIE

Utt=a2Uxx+H(x,t),rne a2 = T0/ ? ; f(x,t)= 2(x,t) / ?.

B Ttom cnyuae, korja Ha CTpyHY He A€MCTBYIOT BHEUIHHE CUJIbI, TIOJTYyYaeTCsl ypaBHEHHE CBOOOHBIX KO-
neGaHuil CTPyHBI

Utt = a2Uxx (4)

VYpaBuenus (3) u (4) SBASIOTCS OJHOMEPHBIMU BOJTHOBBIMH YPaBHEHUSMH (COOTBETCTBEHHO, HEOTHOPO/I-
HBIM ¥ OJTHOPOJIHBIM).

3ameuanue. BomTHOBBIMU ATH YpaBHEHHS Ha3bIBAIOTCS ITOTOMY, YTO OHH OMHCHIBAIOT PACIIPOCTPAHEHHE
ca0bIX BO3MYIIICHUH B YIIPYTO# cpenie (T.€. MeEXaHHYeCKHe KOIeOaHus ¢ MaJIbIMH aMIUTUTYIaMH ), KOTO-
pbie B (hH3HKe HA3bIBAIOT BOJTHAMU. BOTHOBBIE ypaBHEHUSI BO3HUKAIOT TAKXKE B 3a7a4ax 00 dJeKTpuye-
CKUX KOJIeOaHMSIX, B TUIPOAMHAMUKE U aKyCTHKE, B TEOPUH YIPYTOCTH, IPU U3Y4YEHUH DJIEKTPOMArHUT-
HBIX TIOJIEH.

PacuerHo-rpaduyeckas padbora.

[Tepedyens BonmpocoB (3a1ad, 3adaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUMN):

http://bibl.rusoil.net/base _docs/UGNTU/Oktyabrski/Igtisamoval2431.pdf

IIpumepHnsiii Bapuant PI'P
1.ITpu mpou3BoACTBE ABYX BUIOB MPOAYKIIUM UCTIONb3yeTcs 4 Tuna pecypcoB. Hopma pacxona pecypcoB
Ha MPOU3BOACTBO €IUHHIIBI TPOAYKIIUH, OOLINI 00beM KaXKI0T0 pecypca 3aJaHbl B TaOIUIIE.

Pecypchr Hopwma 3atpat pecypcoB Ha ToBapel OOI1ee KOJIMUECTBO PECYPCOB
l-ro Buma 2-ro BUaa

1 2 2 12

2 1 2 8

3 4 0 16

4 0 4 12

[TpuObLIb OT peanu3anuu OJHON eIUHUIBI TPOTYKIIUH IEPBOTO BUIA COCTABISAET 2 JIEH. €11., BTOPOro BU-
na— 3 JIeH. en.
3ana4ya cocTouT B (POPMUPOBAHUH MTPOU3BOJICTBEHHOM MPOTrpaMMBbI BBIITyCKa MIPOAYKIIMU, 00ecreunBaro-
e MaKCUMAaTbHYO MPUOBLIL OT €€ peaTh3allii.
[TocTpouTh SKOHOMHKO-MaTEMaTHUECKYIO MOJIENb 3a/]auH, 1aTh HE0OX0IUMble KOMMEHTApUH K ee dJie-
MEHTaM | MOJIYYHTh pellieHrue TpadudecKuM MeToA0M. YTo MPOU30HIET, eClI pemiaTh 3aa9y Ha MUHU-
MYM, U ouemy?
2.VcxoaHble TaHHBIE TPAHCTIOPTHOM 3a]]a4M MPUBEICHBI CXeMaTHUYECKU: BHYTPH MPSAMOYTOJIbHUKA 3a/1a-
HBI yJ€IbHbIE TPAHCIIOPTHBIE 3aTPAThl HA IEPEBO3KY €IMHUIIBI IPY3a, CJIEBA YKa3aHbl MOIITHOCTH I10-
CTaBIIUKOB, & CBEPXY MOIIHOCTH MMOTPEOUTEICH.

7 7 7 7 2
4 16 30 17 10 16
6 20 27 26 9 23
10 13 4 22 3 1
10 3 1 5 4 24
CdhopmynrpoBaTh IKOHOMUKO — MATEMATHUYECKYIO MOJIETh HCXOIHOM TPAaHCTIOPTHOM 3a7a4u, HAUTH OTI-
TUMaJbHBIN TUIaH pacnpeaeNeHusl TOCTaBOK MOCTABIIUKOB JJIs MOTpeOUTENeH, yCTaHOBUThH €IMHCTBEH-
HOCTb WJIM HE €AMHCTBEHHOCTh ONTUMAJIBHOTO ILJIAHA.

JlabopartopHas pabora.

[Tepedyens BonmpocoB (3a1ad, 3aaHUH, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUMN):

http://bibl.rusoil.net/base_docs/UGNTU/Oktyabrski/Igtisamoval2431.pdf



1.OCHOBHBIC OHATHS U IPUHITUTIBI MOJICTTUPOBAHMS.
2.0OCHOBHBIE 3TaIlbl MATEMATUYECKOTO MOACIUPOBAHUSI.

3.IIpsimble u 0OpaTHbIE 331a4U MATEMATUYECKOTO MOJIEIIMPOBAHMUS.

4. Knaccuukamms MaTeMaTHIeCKIX MOJICTICH.
5.BbruuciauTenbHbIA SKCIEPUMEHT.

6.IIpumepbl MOCTpOEHUST MATEMAaTUYECKUX MOJEIEH.
7.CriocoObI poBeIeHUSI SKCTIEPUMEHTA.

8. JInHeliHbIe perpeCCUOHHBIE MOEIIH.

9. 3agaun ontumMuzaiuu. [lapameTpsl 1 GakTOPBI ONTHUMHU3AIUH.
10. MeTtoabl HaX0XKI€HUS ONITUMYyMA.

11. DxcnepuMeHTAIbHO- CTATUCTUYECKUE MOJIEIH.
12. Tlonubli (haKTOPHBIN SKCIIEPUMEHT.

13. IpoOHbIif paKkTOPHBINA IKCTICPUMEHT.

14. MeToabl ONTUMU3ALINH.

15. MeTon KpyTOro BOCXOK/ICHUS.
16.CuUMIIIEKCHBIN METO/I.

17. KoutypHo-Tpaduueckuii aHaaus.

18. JInneliHoe MporpaMMHUpOBaHHUE.
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