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PABOYAA [TPOTPAMMA JUCHUIUINMHDBI
KoMnbroTepHbIe TEXHOJIOTHH B 00,1aCTH TeXHOC(epHOI 6e30macHOCTH

Ob6pasoBarenbHas nporpammva: 20.04.01 TexHocgepHas 6e30MacHOCTb, MarncTepckas nporpaMmma:
Be30MacHOCTb TEXHOOrMYECKMX NPOLLECCOB M NMPOU3BOACTB

Kypc: 1 2, cemecTpbl : 2 3
dakynbTeT feTareibHbIX annaparos, 3a04Hasd hopma 0byyeHus

CemecTp

No

Bupg geatenbHocTn

2] 3

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

0f2

Bcero yacos

0f 72

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

JNekumm, yac.

MpakTnyeckune 3aHATUA, Yac.

NabopaTtopHble 3aHATUA, Yac.

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

N3 HUX I'IpaKTI/ILIeCKOI\/’I
noAroToBKK, 4ac.

ATTecTauus, yac.

10

KOHcy}'IbTaLI,VII/I, yac.

11

CamocTosTenbHas paboTa, yac.

12

Buabl caMocToATENbHOI paboThl
(KypcoBoIi NPOEKT, KypcoBast
pab6oTa, PI"3(P)/pedepar,
NOArOTOBKA K KOHTPO/IbHOW
paboTe)

KOHTP.

13

Bwp attectauum

Hosocnbupck 2021



Pabouas nporpaMma cocTae/ieHa Ha OCHOBaHMU (PefepasibHOro rocyjapCTBEHHOro 06pasoBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHusA NoO HanpasneHnio (cneymnanbHocTy): 20.04.01 TexHochepHas
6e30nacHoCTb

& OC BBefeH B aeinctame npmkasom Nel72 ot 06.03.2015 ., gata ytBepxaeHms: 27.03.2015 .

MecTo AucuMNAKHbI B CTPYKTYpe yuebHOro nnaHa: bnok 1, BapyraTuBHasi, No BbIGOPY CTyAeHTa

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 20.04.01 TexHochepHas 6e30MacHOCTb

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

AY, npoTtokon 3acefaHuns Kaeapb! No ot 31.08.2021

YTBepX/eHa Ha CoBeTe (paKy/bTeTa fieTaTe/IbHbIX annaparos, NpoTokon Ne 6 ot 31.08.2021

Pabouyto nporpaMmmy AUCUMNHLI paspaboTan:
cTapwuii npenogasaTens, BuHorpagos A. B.
3aBepfytoLnii kadeapoi:

[OLEHT, A.T.H. 'ycbkoB A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytomii Kadeapoii JlapnukuH B. B.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

KomneTteHumn

Mpynna »
MHaKaTopbl JOCTUXEHUSA KOMMNEeTeHUUIA

KomneTeHums I OC: OK.9 cnocobHOCTb CamMOCTOATENIbHO NNaHMPOBaTh, NPOBOAUTL,
06pabaTbIBaTh 1 OLEHMBATb 3KCNEPUMEHT

KomneTeHums ®OC: OMK.5 cnocobHOCTb MOAENNPOBATh, YPOLaTh, afeKBaTHO
NpeACcTaBfATh, CPaBHMBATL, UCMOb30BaTh U3BECTHbIE PELLEHNS B HOBOM MPUMIOXEHUN,
Ka4yeCTBEHHO OLIeHMBATb KOIMYECTBEHHbBIE Pe3y/bTaThl, UX MaTeMaTUYecKu
hopmMynMpoBaTh

KomneTeHums ®FOC: OMK.5 cnocobHOCTb MOAENNPOBATh, YPOoLWaTh, afeKBaTHO
NpeACcTaBfATh, CPaBHMBATL, UCMOb30BaTh U3BECTHbIE PELLEHNS B HOBOM MPUMIOXEHUN,
Ka4yeCTBEHHO OLIeHMBATb KOIMYECTBEHHbBIE Pe3y/bTaThl, UX MaTeMaTUYecKu
hopmMynmMpoBaTh

KomneTeHums HITY: MK.26.B cnoco6HOCTb UAEHTU(HNLMPOBATL MPOLLECCHI W
paspabaTbiBaTb UX paboune MoLenu, UHTEPNPETUPOBATL MaTEMATUYECKME MOLENN B
HemaTemaTuyecKoe CofepXKaHue, onpeLenaTs JOMNYLeHNs Y rpaHnLLbl NPUMEHUMOCTH
MOAeNn, MaTeMaTUUeCKN ONMUChIBaTb KCNEPUMEHTASTbHbIE aHHbIe U ONPefenaTb UX
(OM3NYECKYIO CYLLIHOCTb, [eN1aTh KaYeCTBEHHbIE BbIBOAbI U3 KOMNYECTBEHHbIX JaHHbIX,
OCYLLIECTB/ATH MALLIMHHOE MOJENNPOBaHMe N3y4aeMblX NPOLIECCOB

2. TpeboBaHust HI'TY K nnaHMpyeMbIM pesy/ibTaTtam 06yyYeHusi, COOTHECEHHbIM C
NHAMKATOPaMu AOCTUXEHNA KOMMETEHLNIA

Tabnuua 2.1

NHAMKaTOpbI AOCTUXKEHUSI KOMMETEHLMIA POPMbI OpraHm3aLyinA

Pe3ynbTaTtbl 06y4eHNA 3aHATUN

JTabopaTopHble paboThbl;
CamocTosTenbHas pabota

OMMK.5.y1 yMeTb BbI6MPaTh YMCEHHbIE MOAIENN, afIEKBATHbIE PELLIAEMOiA 3a1aue

JTabopaTopHble paboThbl;
CamocTosTensHas pabota

OlK.5.y2 yMeTb N0/b30BaTbCA COBPEMEHHBLIMW MaTEMaTUYECKUMU 1
MaLLVNHHbIMW METOAAMU MOLE/IMPOBAHNA, CUCTEMHOIO aHan3a 1 CuHTe3a
6e30NacHOCTU NPOLLECCOB M 06LEKTOB TEXHONOTMYECKOro 060py0BaHNS

JTabopaTopHble paboThbl;
CamocTosTensHasa pabota

OK.9.y4 yMeTb NPUMEHSITb COBPEMEHHbIE MH(OPMALIMOHHbIE TEXHOMOMMK NPY
PELLIEHNI HayYHbIX 3342y

JlabopaTopHble paboThbl;
CamocTosTenbHas pabota

MK.26.B.y3 ymeTb BbINO/HATL YNCEHHOE MOLENIMPOBaHNe U3y4aeMblX NMPOoLEeccoB

3. CofeprkaHue N CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHpnkaTopbl
TeMbl NEKUMIA Yacb! |thopme npakT. (opuibt, uac, | ACCTIVKEHNS
NoAr., vac. MBI, " | xomneTeHuuiA
CemecTp: 2
Onpaktuyeckaa egmHuua: Llenm n sagayum gucumniimHbl
1. Llenn v 3agaum gmcumnivHel, pabota B CEMeCTpe, 2 0 0
nopAaaokK atrectayumn
N3 HuX B AKTUBHBIE NHankaTopbl
TeMbl 1a60PATOPHbIX PAGOT | Hack! |dopuenpakt. | o 500 | AocTwxennst | YUeGHAs AesTeNIbHOCTb
NOAr., vac. PMb!, " | KomneTeHuuiA

CemecTp: 3

AvpakTryeckas eaMHMua: MoaenmpoBaHue U paccyeThbl B NakeTax NPUKIaAHbIX NPOrpamm




1. PacyeT nokasatenei pucka

OK.9.¥4,01

Ha TeppuTOpUM OMNacHoro K.5.¥1,0MK | 3yyeHne MeETOAUKMN.
4 0 0
Npou3BOACTBEHHOIO 06BEKTA U .5.Y2,IMK.26. |3yyeHne nopajka pacyeTa.
3a ero npegenamu B.Y3
N3 HuX B NHankaTopbl
Tembl AnAa Yacbl |hopwme npakT. AKTUBHbIE JOCTUXKEHUSA YyebHas aesaTeNlbHOCTb
CaMOCTOﬂTeﬂbHOFO Vl3yquV|ﬂ nop'r_' yac. (boprl’ vac. KOMI‘IeTeHLI,I/II‘/'I
Cemectp: 3
OupakTuyeckasn efmHuua: MogenvposaHme N paccyeThbl B NakeTax NpUKNagHbIX NporpamMmm
1. Pacyer OK.9.Y4,0l1
i o o K.5.Y¥1,0lK [3yyeHne MeTOANKMN.
B3pPbIBOYCTONYMBOCTH 34aHNM 4 0 0
o .5.Y¥2,MK.26. | 3yyeHne nopsagka pacyera.
N COOPY>KEHUN
B.Y3
2. PacyeT noXapHoro pucka B OK.3.y4,0M
' P P K.5.¥1,0MNK |V3yyeHne METOANKMN.
NPOU3BOACTBEHHbIX U 4 0 0
5.¥Y2,MK.26. | A3yyeHre nopsgka pacyeTa.
Henpon3BOLCTBEHHbIX 34aHNAX B Y3
ot o P
aTmoctepe (L:f'lo MOLE/IAM 3 0 0 K.5.¥1,0MK |M3yyeHne MeTOANKMN.
" P won A " 5.¥Y2,MK.26. | A3yyeHre nopsgka pacyeTa.
TSHXKENoro™ v "nerkoro
B.Y3
rasos)
4. PacueT MaccoBOi CKOPOCTK
NCTEYEeHUs roproYnX rasos, 0OK.9.Y4,0I
30H 3arasoBaHHOCTW W 30H K.5.Y1,0lK [3yyeHVe MeTOaNKMN.
< 3 0 0
TEMNA0BOro BO3AeNUCTBMA MpU .5.¥2,MK.26. | 3y4eHre nopsgka pacyeTa.
aBapusax Ha MarmcTpasibHbIX B.Y3
ra3onposojax
5. PacyeT nocnegcTeuii
TennoBOro BO3AeNCTBMA OT OK.9.Y4,0Mn
noxxapa nponuea, OrHeHHoOro 4 0 0 K.5.Y1,0lK [3yyeHne MeTOANKMN.
Lapa, aBapuiiHbIX (hakenos, .5.Y¥2,MK.26. | 3yyeHne nopsagka pacyera.
noxapa-BCnbiLKy (B B.Y3
LUTUNIEBBIX YCNOBUSAX)
6;';13P aCLTJeeTI-lE;Bl'/\llI El[;g'?om nx OK.9.Y4,0T1
Paspy K.5.Y1,0lK [3yyeHne MeTOANKMN.
BO3HMKHOBEHWA Ha 4 0 0
.5.¥Y2,IMK.26. |M3yyeHne nopsajaka pacyeTa.
MarncTpasibHbIX HegTe- U B Y3
rasonpoBofax '
7. Pacyet 30H BO3MOXXHOI0O 0OK.9.¥4,0I1
NOpaXkeHNs1 OCKOIKaMu npu K.5.¥1,0lK |U3yyeHne METOANKMN.
o 3 0 0
aBapMMHOM paspyLLeHnn .5.Y2,IMK.26. |3yyeHne nopsagka pacyeTa.
eMKOCTHOro 060pyf0BaHns B.Y3
8. Pacuet kateropuu 0OK.9.Y4,0I
nomMeLleHnii no K.5.Y1,0lK [3yyeHne MeTOANKMN.
o o 4 0 0
B3PbIBOMOXaPHOW 1 NMOXapHOU .5.¥2,MK.26. | 3y4eHre nopsaka pacyeTa.
0nacHoCTU B.Y3

3.2 CamocTosiTeNlbHasi paboTa oby4aroLlerocsi

Tabnmua 3.3
o VIHpKaTopb! Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl LOCTVDKEHNS
< |BbINOSIHEHWE |KOHCY/TbTauumn
KOMMeTeHU I
Cemectp: 3
1 |KOHTpO/bHbIe paboThbl MK.26.B.Y3 20 3




: BuHorpazios A. B. KomnboTepHble TeXHOMOrMy B 061aCTy TeXHOC(HepHOV 6e30nacHOCTM, 3KOMOMN 1
MPUPOAONOb30BaHNN [ONEKTPOHHBIN pecypc] : 3NeKTPOHHBbIV yuebHO-MeToANYeCKUin koMneke / A. B.
BuHorpapaos ; HoBocunb. roc. TexH. yH-T. - HoBocnbupck, [2017]. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000236555. - 3arn. ¢ akpaHa.

2 |I‘Io,u,r0TOBKaKaTTeCTau,vm |I‘IK.26.B.YB |8 |1

MoBTOpeHWe n3yyeHHoro marepmana: BuHorpazsos A. B. KomnbloTepHble TeXHOMOrMm B 061aCTut
TexHoc(epHo 6e30MacHOCTM, 3KONOMUM U NPUPOLONOIb30BaHNMN [SNEKTPOHHBIV pecypc] : 3N1eKTPOHHbI
yue6HO-MeTOAMYecKUiA Komnneke / A. B. BuHorpagos ; HoBocumo. roc. TexH. yH-T. - HoBocubupck, [2017].
- Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236555. - 3arn. ¢ akpaHa.

CamocToaTeNbHoe n3ydeHmne TeopeTUUYeCKoro OK9y4,0|_|K5
T i y P Y1.0MK5.Y2, |32 3
P NK.26.B.Y3

CTy[eHT n3yyaeT TeMbl, NpuBeAeHHble B Tabnumue 3.3 : BuHorpagos A. B. KOMMbIOTEPHbIE TEXHONOMN B
061acTy TexHocgepHol 6e30MacHOCTU, 3KONOMMIN U NPUPOLONO0Nb30BaHUM [DNEKTPOHHBIN pecypc] :
3N1eKTPOHHbIV y4ebHO-MeTOoAMYEeCKMIA Komnneke / A. B. BUHorpagos ; HoBocuO. roc. TexH. yH-T. -
Hosocnbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236555. - 3arn. ¢
JKpaHa.

3.3 TexHonorusa oby4veHms

[lns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboThbl 00y4YatoLWmMxcs, a TakxKe NPoBeAeHNs
KOHCYNbTaUuii NPUMEHSIOTCA MHPOPMAaLMOHHO-KOMMYHMKALMOHHBIE TeXHOOrnK (Tabn. 3.4).

Tabnuua 3.4
[JedaTtenbHocTb VHopMauoHHO-KOMMYHMKaLUNOHHbIE TEXHOI0M N
HhopmmpoBaHue JINYHbIN TUNOBOW CcanT
KoHcynbTuposaHue JINYHbLIN TUMOBOWN CcanT

4. MpaBuna aTTecTaumm o6yyaroLwmxcs no AMcUmnHe

[ns atTecTaymm obyyaroLwmxca no AUCUMNINHe Ucnosb3yeTcs 6anbHO-pelTUHIOBas cUcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLEHKM MO TPaAULMOHHON LWKane 1 15-yposHeBoi ECTS.

KpaTkast nHcopmaumsi o BPC npmseseHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHvBaeMble BUAbI JeATe/IbHOCTY 06yYatoLLmXcs 62 MakcumanbHbIA 6asin

Cemectp: 3

Iloozomoexa Kk 3auamusm: 0

Jlabopamopuas: 5 10
Konmponsnwvie pabomur: 35 70

3avem: 10 20

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBME POPM KOHTPO/IA 3a5B/ISEMbIM TPeOOBaHMAM K
pesynbTaTaM 0CBOEHWS AUCLUMVHBI.

Tabnuua 4.2

Dopmbl

Kogpl p
o KOHTpPOA
KOMMETeH MNHANKaTopbl AOCTUXKEHUS KOMMNETEHLNI
uuin KOHTD. | 5auer
pab.
OK.9 OK.9 y4. yMeTb NPUMEHSITb COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOOTMM MPW PeLLEeHNN + +
' Hay4HbIX 3aaau




OlK.5 |OMK.5 y1. ymeTb BbIGUpaTh YMCIEHHbIE MOAE/NN, afleKBATHbIE peLlaeMoit 3afaqe + +

OlMK.5 y2. ymeTb N0/b30BaTLCSA COBPEMEHHLIMW MaTeMaTUYECKUMUN 1 MaLLUMHHBIMUA
MeToZamu MOLENNPOBaHNs, CUCTEMHOTO aHaNMn3a 1 CMHTe3a 6e30MacHOCTH NPOLLECCOB U + +
06BLEKTOB TEXHO/OMYECKOro 060py0BaHMA

MK.26.

B MK.26.B y3. yMeTb BbIMOMHATL YMCNIEHHOE MOAENMPOBaHME U3yYaeMblX NMPOLEeCcoB + +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIIMHE NPeACTaBNEH B NpunoXeH Ne 1 K paboyel
nporpamme.

7. lutepaTtypa

OcHOBHas nnTepaTypa
1. bap6otpko A. . OCHOBBI TEOpHHU MAaTeMaTUYECKOTO MOJIETUPOBAHUS : [yueOHOE TTocoOre IIis
By30B] / A. U. Bap6oteko, A. O. 'magerukun. - Ctapsiii Ockon, 2008. - 210 c. : un., Tab:.
2. MactprokoB b. C. Be3onacHOCTh B Upe3BhIUAHBIX CUTYAIUAX B PUPOIHO-TEXHOTEHHOM cdepe.
[Tporuo3upoBaHue mocnencTeuii : [yueOHoe mocoOue 115 By30B MO HampaBieHHio "be3omacHocTs
sku3HenestensHocTu'"| / b. C. Mactprookos. - M., 2011. - 367, [1] c. : un., Tabm.
3. CesprokoBa E. A. Hamzop u koHTposs B chepe Oe3omacHOCTH : yueOHUK 17151 OakagaBpos / E. A.
Cesprokosa ; mozg oomr. pexn. B. . Kapakesina. - Mocksa, 2014. - 395, [2] c. : ni., TaGm.
4. Kopobenkora A. 0. CtpaxoBanue mpodeccrHOHaIbHBIX PUCKOB [ DIeKTPOHHBIN pecypc] :
AIEKTPOHHBIN YueOHO-METOJUUECKUN KOMILIEKC [ CTyAeHTOB BCeX (hopM 00ydeHHsI
Hanpasienus 280700 Texnochepnas 6e3omacuocts| / A. FO. Kopobenkora, M. /1. ['opGaTeHKOB ;
HoBocu6. roc. Texs. yH-T. - HoBocubupck, [2014]. - Pexxum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000197042. - 3ar. ¢ 3xpana.
5. Kypnaes C. A. KomnerorepHoe MmoaennpoBanue [ DIeKTPOHHBIN pecypc] : 3IeKTPOHHBII
yuebHO-MeTonmueckuii kommieke / C. A. Kypnaes, B. M. Boakosa, T. A. I'ynersieBa ; HoBocuo.
roc. TexH. yH-T. - HoBocubupck, [2012]. - Pexxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000180071. - 3ar. ¢ 3xpaHa.
6. ObC UznarenbcTBo «Jlaub» [DNeKTPOHHBIN pecypc] : 3MeKTPOHHO-OMOINOTEYHAS CUCTEMA. -
[Poccust], 1993. - Pesxxum moctyma: http://e.lanbook.com. - 3ari. ¢ sxpana.

8. MeToanyeckoe 1 NporpaMmHoe obecrneyeHne, UHPOPMALMOHHbIE TEXHO10MUN

8.1 MeTopauyeckoe obecreyeHme

1. Bunorpamor A. B. KomnbroTepHbie TeXHOJIOTHH B 00JIACTH TeXHOC(epHOI 0€30MacHOCTH,
3KOJIOTHUH U MPUPOJOTIONB30BAHUH [ DIEKTPOHHBIN pecypc| : JIeKTPOHHBIN Y4eOHO-METOINYECKHIT
xomrutekc / A. B. Bunorpanos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pesxxum
noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000236555. - 3ari. ¢ 3xpaHa.

8.2 CreunasmsnpoBaHHOe NporpammHoe obecreyeHme
1 ITaket oducHbix npunoxkenuii Microsoft Office

2 I[IporpaMmMHOe oOecriedeHre aBTOMATU3alUK BEIYUCIIEHUI U TTIOATOTOBKH Pa3aejIOB TEXHUUECKOM
nokymenTtaunu 3A0 HTL] ITb TOXI+Risk 5

3 Omneparnmonnas cucrema Microsoft Windows

8.3 VIH(hopMaLMOHHbIE TEXHOMOrK

Ipw ocyLLECTBNEHNI 06pa30BaTeIbLHOMO NPOLECCa MO AUCLMMN/IMHE NPUMEHSIKOTCS 3/1IEMEHTI
[VCTaHLMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMNA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBIS B 9/1EKTPOHHOI MH(OPMaLIMOHHO-06pasoBaTeNbHOl cpeabl HITTY.




9. MaTtepnanbHO-TeXHUYeCKoe obecneyeHve

KomnbloTepHbIii Knace

Ne

HaunmeHoBaHue

Ha3HaueHue

1

KomnbtoTepHbI Knacc (KomnbloTepsl
06befIMHEHbI B JIOK&/IbHYHO CETb C BbIXO0M B

Internet )

KoMnbtoTepbl 06beNHEHbI B IOKAbHYHO
CeTb C BbIXOAOM B Internet




