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1 eap TUCHUTIHHBI.
B pesynbrare ocBOCHMS TUCHUILIMHBI Y 00YyYarOIIerocs TOJDKHBI ObITh C(OPMHUPOBAHBI

KOMIIETCHIIMM OCHOBHOW TPOQECCHOHANBHON 00pa30BaTeNbHOM TporpamMmbl OakalaBpHa-
ta(nanee - OITOII): TIK-5.

CopepxaHre KOMIETCHIUNA KaK TUIAHUPYEMBIX PE3yJIbTaTOB OOYy4EHHUS MO JAUCLHUILIMHE
cM. Tabmunsl 1, 2 u 3.
1.1 ®opmupyemblie KOMIETEHITUN
Tabmuna 1 - GopMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HaumenoBanue Buia kom- | HanmeHnoBanue kareropun | Kon 1 Ha3BaHHE KOMIICTCHIIUU

TIETCHIIUH (VHUBEPCANbHAA, (TpyTIIIBI) KOMIIETEHITHI

obujenpogpeccuonanvras,

npogeccuonanvras)

npodeccuoHanbHas ITIK-5 Criocob6eH mpoBOIUTh TEXHHYECKOE

JUarHOCTUPOBAHUE U OCBUIETEILCTBOBA-
HUE TEXHUYECKUX YCTPONUCTB HA OITACHOM
IIPOU3BOJICTBEHHOM 00BEKTE

1.2 UHAUKATOPHI J0CTHKEHUST KOMITETeH Uit
Tabnuna 2 — UHaukaTopsl JOCTHKEHUS] KOMIIETEHIIUH, (opMUpyemMble JUCIUILITTHON

Kon u HazBanue komme- Jeckpunropsl kKomMneTeHIuil | JIMCIUTUIHNHBI B TPAKTHKH, (HOPMUPYIOIITHE
TEHIUHU komnereHnuo OITOIT

IIK-5 Cnocoben mnposo- | IIK-5.5 Ocymectrisier | KM.04.07 Mertpornorus, cTanIapTH3auus 1 cep-
IUTh TEXHUYECKOE JHMAr- | SKCIEPTHBIC pacdyeTbl U THUKAIHS

K.M.05.01 OpranuzanuoHHOEe  OOECICUCHHE
HOCTHUPOBAHHUC U OCBUJC- | OKCIICPUMCHTAJIBHBIC  HC-
6€301acHOCTH MPOU3BOJICTBEHHBIX MIPOLIECCOB

TCILCTBOBAHUE TEXHHUYC- | CIICAOBAHUA ~ CHCTEM 3a- | K M.05.02 [IpaBoBoe peryimpoBaHue odecrede-
CKHX YCTPOUCTB Ha | IUTBl OKPYXAKIICH CPC- | HuA 6e30macHOCTH 00BEKTOB IKOHOMHKH
OMacHOM  MPOU3BOJICT- | bl M YellOBeKa, oueHuBa- | K,M.05.03 DxoHomuka oXpaHel Tpyna M IpOM3-

BEHHOM OOBEKTE €T UX Pe3yJIbTAaThI. BOJICTBEHHOH GesonacHocTu
K.M.05.04 Hamzop u xoHTpOdb B cepe Oe3o-

MTACHOCTH TPOU3BOJCTBEHHBIX MTPOIECCOB
K.M.07.01 [leranu MammH U OCHOBBI KOHCTPYH-
poBaHUA

K.M.07.04 TumoBsle NPOMBIIUIEHHBIE TEXHOJIO-
N30

K.M.07.05 Pa3pabotka pa3aenoB MpPOU3BOJCT-
BEHHOI 0€30MacHOCTH B TIPOEKTax

K.M.07.06 MogenupoBaHue OMacHEIX (aKTOPOB
MoXKapa B TEXHHIECKUX CHCTEMAaX
K.M.07.1B.01.01 Meronpl u cpelncrBa uMmepe-
HUS YPOBHEH OMACHOCTH

K.M.07.1B.01.02 MeTozsl U cpeAcTBa CHUKEHUS
OITACHOCTH TOPIOYHX MaTEPHAIIOB

K.M.09.01 Tloxapnass 6e30mMacHOCTh TEXHOJIOTH-
YECKHX MPOLECCOB

K.M.09.03 IIpombinuieHHas 6€30MacHOCTh OIac-
HBIX TIPOU3BO/ICTBEHHBIX OOBEKTOB

K.M.09.04 TloxxapHasi 6€301MacHOCTh B JJIEKTPO-
yCTaHOBKax

K.M.10.02(IT) Ilpon3BojacTBeHHAs NpaKTHKA.
[IpodusHas mpakTHKa

K.M.11.01() IMoaroroBka K npoueAype 3allUuThI
W 3aIlATa BBHITYCKHOW KBaJM(UKAIIMOHHOHN pado-
TBI




1.33nanus, ymeHus, HaBbikH (3YB) no aucuunanne

Tabmuua 3 — 3HaHus, yMeHUs, HABBIKU, (OPMUPYEMBIE TUCITUITITHHON

Ko n nHasBanue xommne-
TEHIIUU

Nuaukatopel JOCTUXEHUS
KOMIIETEHIINY, 3aKPEIJIEH-
HBIE 3a JUCHUILINHOUN

3Hanus, ymenus, HaBbiku (3YB), dop-
MHUpYEMbIE JUCIIUILINHON

IIK-5 Crnocoben mpoBo-
JTUTh TEXHUYECKOE JHar-
HOCTUPOBAHHME U OCBUJIC-
TEJICTBOBAHUE TEXHHYC-
CKUX  YCTPOWCTB  Ha
OIIACHOM  TPOU3BOJICT-
BEHHOM OOBEKTE

[IK-5.5 OcyuiecTBisieT
SKCHEPTHBIE  pPacCUeThl U
JKCIIEPUMEHTAJIbHBIE  HC-
CIIEJOBaHMsI CHCTEM 3alllU-
Thl OKpY’Kalolled cpelnbl U
YEeJIOBEKa,  OLIEHMBACT HX
pE3yJIbTaTHI.

3HaTh.

-METOJIUKY OIpPEACIICHUs] PACUETHBIX
BEJIMYMH ITOXAPHOTO PHCKa Ha IMPOU3-
BOJICTBEHHBIX OO0BEKTax (B TEXHHUYE-
CKHX CHCTEMax) U CIIOCOOBI €ro CHUXKe-
HUS,

-OCHOBHBIE MaTeMaTHYECKHE MOJENIH
M0KapoB.

YMeTs:

-IPUMEHSTh METOJUKY OIpEACIICHUS
pPacYeTHBIX BEJIIMYMH IOKAPHOTO PHUCKa
Ha T[POM3BOJACTBEHHBIX OOBEKTaxX (B
TEXHUYCCKUX CUCTEMAaX) U CITOCOOBI

€ro CHIDKCHHS;

-OmnpeaeNsITh 00JacTh MPAKTHYECKOTO
MPUMEHEHUS MaTeMaTHYECKUX MOJIENIeH
M0’KapOB, IPUMEHSTH 3aKOHBI M1 METOIbI
JUISL OTIPEICIICHUS] OMACHBIX (PaKTOPOB
no’xkapa.

Bnanets:

-HaBBIKAMH OIPECIICHUS PaCUYCTHBIX
BEJIMYUH IOXAPHOTO PHCKAa HAa MPOU3-
BOJCTBEHHBIX OOBEKTaX (B TEXHHWYE-
CKHMX CHCTEMax) M €r0 CHIKCHHUS;
-METOJaMHU MaTeMaTHYECKOTO MOJCIIH-
pOBaHUs, METOJaMH OIIEHKH OMacCHBIX
(hakTOpoB MoKapa.




2 O0BbEM M TPYA0EMKOCTh JUCHMILUIMHBI 110 BUIaM YUeOHBbIX 3aHSTHIA.

DopMBbI IPOMEKYTOUHON ATTECTALUU.
Ta6mmia 4 — O6beM U TPYJ0EMKOCTh AUCITUIUIMHBI 110 BUJAM YU4COHBIX 3aHITHI

O0BéM yacos o opmam o0yye-

OO6wias Tpy10eMKOCTh H BHBI yueOHOH pabOTHI IO JUCHUILIMHE, HUA
IIPOBOIMMEIE B pa3HbIX (opmax
010]0) 300
1 O0mmias Tpy10eMKOCTh TUCIIATUIAHBI 108 108
2 KonrakTHas pabora oOy4arommxcs ¢ mnpernojaBareieM (10 BHIIAM 68 12
yueOHBIX 3aHATHI) (BCEro)
AynutopHas pabota (Bcero): 68 12
B TOM YHCIIE:
JIEKIUU 28 6
MPAKTUYECKUE 3aHATHUS], CEMHHAPBI 40 6
PaKTHKYMBI
1abopaTopHBIe PadOTHI
B WHTEPAKTUBHOI popme
B JICKTPOHHOH (opme
BreaynutopHas pabota (Bcero): 40 92
3 CamocTosTenpHas pabota o0ydaronmxcs (Bcero) 40 92
4 TlpoMmexxyTo4Has aTTecTalUsA00ydJaronierocs- 3a4eT U 00bEM 4a- 3auer 4
COB, BBIJICTICHHBIN Ha IPOMEKYTOUYHYIO aTTECTAIHIO:

3. YueOHO-TeMaTH4eCKHi IJIAH U CO/IePsKaHue NUCHMILIHHBI.

3.1 YueOHO-TeMaTHYECKHI IIAH
Tabnuia 5 - YyeOHo-TeMaTnyeckuil mian ouHoi popmbl oOyueHus

E Obmas TpymoeMKoCTh 3aHsATHIA (Jac.) ®DopMBI TEKy-

= TpyHo- 0d0O 300 [IETO KOHTPOJIS

E PaS,HeHLI U TEMbl OUCHUIIIINHBI EMKOCTb AynuTtopH. AynuTopH. " npoE/Iemy-

5 110 3aHATUIM (6ceeo 3AHITHSL CPC SAHATHS CPC TOYHOH aTTe-

: wac.) | pekn. HPaKT. JIEKIL. | IPAKT. CTannu ycre-

= BaEMOCTH
Cemectp 6

1 CoBpeMeHHbIe HayYyHbIe METOBI TIPO- 1 2 15 | IMpakTuue-
THO3UPOBAHMS ONACHBIX (PaKTOPOB ckas paboTa
nokapa. OCHOBHBIE NTOHATHA U ypaB- 16/18 4 6 6
HEHHs MHTETPajbHOM MaTeMaTHue-

CKOM MOJIEJ 10Kapa MOMELIeHHUs

2 I'a3000MeH B MOMENICHUH U TeMI0(hH- 1 2 15 | Mpakruye-
3ndeckue QyHKIUH, HeoOxoaumele s | 16/18 | 4 6 6 ckasi paboTa
OTMCaHMs 3aMKHYTOT'0 TOXKapa

3 Maremarrueckas IOCTAaHOBKA 3aa4l 1 1 16 | IMpakTuue-
0 TWHAMUKE OMAcHBIX (PaKTOPOB Ha- 20/18 4 8 8 ckas paboTa
YaJIbHOW CTaJIUU MOXKapa

4 [IporHo3upoBanue omacHBIX (PaKTOPOB 1 1 16 | IIpaktuue-
Mokapa MpH TyLIIEHUH C UCTIO0Ib30Ba- 16/18 4 6 6 ckas paboTta
HUEM MHTErPaJIbHOI'0 METOa

5 30HHag MareMarhdyeckas MOIEIb II0- 1 1 15 IIpaktmue-
’Kapa B IOMCICHNH, YHCIeHHas pea- | 18/17 6 6 6 ckas paboTa
JU3anys 30HHOW MOJeN!

6 OnpeneneHne pacyeTHBIX  BEIMYUH 29117 6 8 3 1 |1 15 | IIpaxTuue-
MO’KapHOTO PUCKa cKag padora
[IpomesxKyTOYHAs MTOrOBask ATTECTALMSA | 1 3ayer
- 3a4eT




= Oomas TpynoemkocTs 3aHsTHH (4ac.) ®DopMBI TEKY-
B TpyZIo- 0®0 300 [11er0 KOHTPOJISI
E Pasfienbl u TeMbl NUCLMIUIMHBL  [@MKOCTB Aviuropm. AYIITOPH. 1 IpoMeIKy-
= O 3aHSTUSIM (6cezo SAHSTHS 3AHSTHS TOYHOM aTTe-
0 CPC CPC
= ac.) | pexw. | mpaxr. JIeKI. |TIpaKT, cranuu ycne-
2 BAEMOCTH
NTOI'O 108 28 40 | 40 |6 6 92

3.2. Conep:xanue 3aHATHI 10 BUaM y4eOHOil padoThI
Tabnuna 6 — ConepkaHue TUCHUTUIMHBI

Ne Hawnmenoanue pasnena, TeMbl 1uc-
ConepxaHue 3aHATHSI
/11 UTUIAHEL
Cemectp 6
Cooeporcanue 1eKyuoHHO20 Kypca
1 CoBpeMeHHbIE HayyHble METOABI TPO- | OCHOBHBIE MOHATHA MAaTEMATUYECKOW MOJIENH MOKapa
THO3UPOBAHUS ONACHBIX (PAKTOPOB nomerenus. AuddepenHnuanbaple ypaBHEHUS 0Kapa.
nokapa. OCHOBHBIE IIOHSTHUS U ypaB-
HEHUA HHTCFpaJIBHOﬁ MaTeMaTuydc-
CKOH MOJIEJIM II0Kapa MOMELIEHUs
2 I'a3o00men B nomeniennu u Temiopu- | JlomomHurenbHble ypaBHEHHS HHTETPAILHOW MaTeMaTu-
3udeckue GyHKINH, HEOOXOAUMBIE YECKOH MOJIeNU TI0XKapa AJIsl pacyeTa Pacxol0B YXOIIIINX
JUIS OTIMCaHUs 3aMKHYTOT'O MoXapa ra3oB M MOCTYIMAIOIIEro Yepe3 MpoEéM BO3TyXa.
YpaBHEHUE HHTErpaIbHOM MOJENHN MToXKapa AJiA pacuera
TEIJIOBOTO MOTOKA B OTPAXKICHHUS U CKOPOCTU BBITOPAHUS
TOPIOYHNX MaTepHaJIoB.
3 MaremMatnueckas IOCTaHOBKA 3a1auu | MHTerpanpHas MaTeMaTU4ecKas MOJEIb HAYAJIbHOM CTa-
0 IMHAMHKE OMacHBIX (PaKTOPOB Ha- IHH.
YanbHOW CTAAUM MOXKapa Pemenwne 3amaun 6e30macHON IBaKyaluy JIFOICH TIPU TI0-
xKape.
Pacuer koaddummenta TemonoraonieHns (CpeaHero Ko-
3¢ hunMeHTa TETUIONOTEPD) P OTIPEICTICHUN KPUTHYE-
CKOH MPOJOIHKUTENBHOCTD MOXKapa.
4 [Iporno3upoBanue omacHbIX GakTopoB | [IpUHIUIBI MPOTHO3UPOBAHUS OMACHBIX (PAKTOPOB MOXKA-
1o’kapa MpH TYLIEHUH C UCIIONb30Ba- | pa.
HUEM MHTErPAIILHOTO METO1A CucteMsl ypaBHEHUH, ONUCBHIBAIOIINE COCTOSIHAE CPEJIbI
IIpH TYILIEHUH I10Kapa.
I[OHOJ'IHI/ITCJ'II)HBIG YpaBHEHUA, UCIIOJIB3YEMBIC B UHTC-
rpaJbHOM MOZEJH MoXapa.




HaumenoBanue pasaciia, TCMbI JUC-

Conepxanue 3aHATHSI

MOYKapHOT'O PUCKA

/1 LUTUIUHBI

5 3oHHas MaTteMmaThdeckas Mojenb 1mo- | [locTaHoBKa 3amavm 0 30HHOM MOJCITHPOBAHUH.
’)Kapa B TOMEIICHUH, YHClieHHas pea- | KOHBeKTHUBHAs KOJIOHKA.
JI3aIus 30HHOM MOJICIU IIpunoTono4uHbIN CIOMH.

6 Ompenenenre pacdeTHBIX BenwdwH | 1.IlokapHbBIE pUCKY B UX BUIBL.

2. Kmaccudukanus 30aHUH , COOPYXKEHHH ¢ OOBEKTOB
3aIUTHI TIO TI0 (DYHKITUOHAIBHON IMOKaPHOW OIMMACHOCTH.
3.ITocnenoBaTenbHOCTh ACUCTBUI NPU OIICHKE MOXKAPHO-
T'0 pUCKa.

4.OCHOBHBIC pacueTHBIC BEIMYUHBI U 3aBUCHMOCTH, HC-
MOJIb3YEMBbIC JUIS OICHKU WHIWBUIYATBHOTO MOKAPHOTO
pHCKa.

5. 4.OcHOBHBIE pacUETHBIC BEIMYWHBI W 3aBUCHMOCTH,
WCTIONIb3YEMbIE JUIS OICHKH COLUAIBHOTO MOXKAPHOTO
pucKa.

Coodepoicanue npakmuieckux 3aHAmutl

CoBpeMeHHbIEe HayYHbIE METOBI IIPO-
THO3MPOBAHUS OMACHBIX (haKTOPOB
nokapa. OCHOBHBIE IIOHSTHUS U ypaB-
HEHMs HMHTETpajbHOI MaTeMaTHye-
CKOI MOJIEIM 110Kapa MOMEIEHUS

1.JlonymeHuss MUHTErpajJbHOTO METOAa TEPMOJHHAMHYE-
CKOI'0 aHaJIM3a Ioapa.

2.CpenHeo0beMHas TUIOTHOCTH TA30BOU CPEIBL.
3.CpenneobbeMHas MapuaibHas TNIOTHOCTD.
4.CpenneoObemMHast (yIenbHast) BHYTPSHHSS SHEPTHSL.
5.[IpIM ¥ €ro BIMSHHUE HAa TEPMOJMHAMUYECKHE ITapaMeT-
PBI CpEBL.

l'a3000MeH B moMerieHny U Teriodu-
3MYECKUE (PYHKIIUU, HEOOXOIUMBIC
JUIsL OMTUCAHUS 3aMKHYTOTO ITOKapa

1.I'a3000MeH B MOMEIIEHUH.

2.Pacnipenenenuii 1aBieHuil Mo BBICOTE.

3.I1MOCKOCTh PaBHBIX JIABICHUH U PEKUMBI paOOTHI PO-
ema.

4.Pacnipenenenue nepenagoB JaBICHHUA MO BBICOTE IO-
MEIIICHHUH.

5. @opmMyIbl IUIsl pacdyeTa pacxofa rasa u Bo31yxa, Bbl-
OpacbIBaeMOT0 4epe3 NpsIMOYTOJIbHBINA IPOEM.

6. Bniusinue BeTpa Ha Ta3000MeEH.

7.OMIUpUYECKUE U TOITYIMITUPUIECKUE METOMbI pacyera
TEIJIOBOTO MTOTOKA B OTPAXKICHHUS.

8.MeTo/pI pacdeTa CKOPOCTH BBITOPAHUS TOPIOYMX MaTe-
pUAJIOB ¥ CKOPOCTHU TEIIOBBIAEICHUS.

Marematruyeckas MoCTaHOBKA 3aJauu
0 TMHAMHKE OMIAaCHBIX (DaKTOPOB Ha-
YaJbHOM CTaJMU MoXKapa

1.IlocTaHoBKa 3a1a4u U €€ pelLIeHueE.

2. Pemienne ypaBHeHUs OaaHca SHEPTHH.

3. Pemenue ypaBHeHUst Oananca KUCIOpoa.

4. Pemienne ypaBHeHUs OajlaHCa TOKCUYHOTO T'a3a.

5. Pemienue ypaBHEHHs IUIOTHOCTH JbIMA.

6. Pacu€r kpuTH4ecKOi MpoIOJKUTELHOCTH TIOXKapa.
7. Pacu€t KpUTHUECKUX 3HAYCHHUI CPETHUX MapaMeTpoB
COCTOSIHUSI CpPEbl B IIOMELICHUH.

8.0npenenenue cpeaHero KO3 GUIMEHTa TEILIONOTEPh
IIpA KPYTOBOM Pa3BUTHU I1OXKapa.

9. Onpenenenue cpeaHero K03 pUIUeHTa TEMI0N0TePh
[IPY JIMHEHHOM Pa3BUTHH I10Kapa.

10. Onpenenenue cpeaHero ko3 HUIMEHTa TEIUIONIOTEPh
IIPH TOPEHHUH )KUJKOCTH B TOMEIICHHH.

[Iporno3upoBanue onacHbIX (HaKTOPOB
Mo’kapa Mpy TYyIIEHUH C UCTI0Ih30Ba-
HUEM MHTErPaIbHOTO METO/1a

1.IIporno3upoBanue onacHbIX (PaKTOPOB MOXKAPA.
2. OCHOBHBIE U JIOTIOJTHUTENIbHBIE YPAaBHEHUS, OTIHCHI-
BAaIOIIIME COCTOSHUE CPEbI MPH TYIIEHUH MOKapa.

30oHHAsg MaTeMaTH4decKass MOJENb II0-
’)Kapa B MOMEUICHUM, YHCIEHHAs pea-
JIA3a1ys 30HHOU MOJIEIIN

1.3amaua 0 30HHOM MOJETUPOBAHUM.
2.Pacuer noneit Temneparyp U CKOpocTel B KOHBEKTHB-
HOH KOJIOHKE.

8




HaumenoBanue pasaciia, TCMbI JUC-

Conepxanue 3aHATHSI

MOYKapHOT'O PUCKA

/1 LUTUIUHBI
3.30HHas MOJIeTh KaK YaCTHBIA ClIydail HHTETpaTbHOU
MOJICITH JUTsI IPUIIOTOJIOYHOTO CJIOSI.
OnpenerneHne pacyeTHBIX BenuuuH | 1.AHanu3 mo>kapHOW OMAaCHOCTH 3[aHHI U COOPYIKEHUIA.

2.0mpeeneHne YacTOTH pealn3aiy OTaCHBIX CHTYya-
LIUH.
3.IToctpoenue moneit onacHbIX (HaKTOPOB HMOXKAapa IJis
Pa3NUYHbIX CLIEHAPUEB €r0 Pa3BUTHSI.
4.01meHKa MOCIIeICTBUN BO3IEHCTBUS OITACHBIX (haKTOPOB
Mo>Kapa Ha JIIOJe NI pa3uuHBIX CLCHAPHEB €T0 Pa3BH-
THSL.
5.MeToauKy OIEHKH HHIUBUAYAIBHOTO U COIIMAIHHOTO
IT0’KapHOTO PHCKA.

HpOMe)KyTO‘lHa}l aTTeCTanus - 3a4€T

4 Tlopsinok OLEeHHMBAHUSI YCIIEBAEMOCTH U C(POPMHUPOBAHHOCTH KOMIIe-
TeHIUIl 00y4aroumerocs B TeKyuei U MpoOMe:KyTOYHOH ATTeCTALMH.
JJis TIOJIOKUTENTFHOM OIICHKHU IO pe3yJabTaTaM OCBOCHHS JAUCUHUIUIMHBI 00ydJaromeMycs-
HEO0OXOIMMO BBITIOJTHUTH BCE YCTAHOBIICHHBIC BUIBI Y4eOHOUW paboThl. OIEHKa pe3yabTaTOB pa-
00ThI 0Oyyaroerocs B 6amnax (1o BuIaM) MpuBeaeHa B Tabnuiie 7.

Tabnuna 7 - bannpHO-pelTHHrOBas OIIEHKA Pe3yIbTaTOB y4yeOHON paboThl 00yYarOIINX-
cs o Bugam(bPC)

VYuebHas padbora |Cymma  |Bumbl v pe3ynbTaThl OueHka B aTTecTaluu Bbannsr
(BUABI) O0a/uioB  |yueOHOI paboThI (17 nenenn)
Tekymas yuebHas (80 JlekumoHHbIE 3aHATHS 1 6anna mocemienue 1 JEKIMOHHOTO 3aHsI- |3 - 12

paboTta B cemectpe
(ITocemenue 3a-
HATUH 10 paclu-
CaHHIO U BBIIIOJI-
HEHHeE 3aaHuil)

(KOHCHEKT)
(12 3andaruii)

THA

IIpakTHueckue 3aHATUSA
(paboTa Ha MPAKTUIECKOM
3aHATHUH)

(18 3anarwuii).

1 6ana - mocemenue | MpaKkTUIECKOTO 3a-
HSTHUS U BBITIOJIHEHKE paboThl Ha 51-65%

2 faj1a — nocenieHue 1 3aHATHS U CYIIECT-
BEHHBIN BKJIAJ] HAa 3aHATHH B paboTy Bcel
TPYIIIEL, CAMOCTOSTEIIFHOCTD U BHIITOJTHCHHE
pabots! Ha 85,1-100%

18- 36

KoHTpousibHEIE PabOTHI
(oT4eT O BBIIIOJIHEHUU

KOHTPOJBHOH paboThI)
(4 paboTsl)

3a oany JIP:

5 6ans0B (MOpPOTOBOE 3HAUCHUE)

7 6an10B

8 6a10B (MakcHMaIbHOE 3HAYCHHE)

20-32

HToro no rexkyuieii padore B

cemecTpe

41-80 6a10B

IIpomexyTouHas
arTecranus (3a-
9eT)

20

Teoperuueckuii Bopoc.

5 6an10B (MOPOTOBOE 3HAUCHUE)
10 6ans0B (MakKCUMaJIbHOE 3HAYCHHE)

5-10

HpaKTI/I‘ICCKOC 3aJlaHueC

5 6anas0B (MOpPOTOBOE 3HAUCHUE)
10 6ans0B (MakKCUMaJIbHOE 3HAYCHHE)

5-10

HTOro no npoMeKyTo4Hoii arrecraunu (3a4ery)

10-20 6ana0B

CymmapHasi onieHka o qucnumianne/ CymMa 0aioB TEKyIeH U IPOMEXYTOYHOH aTTeCTaIliH

51-1006.




SMarepuajbHO-TEXHHYECKOEe, MPOrPaMMHOEe U Y4eOHO-MeTOIANYecKoe
o0ecrieyeHmne M CHUILTAHBI.
5.1 YueOHas ureparypa

OcHoBHasi yueOHasi JIuTEpaTypa

1. [Iporuo3upoBanue onacHbIX (HaKTOPOB MOXKapa : yueOHoe mocodue : [16+] / aBT.-cocT.
H.A. becniepctos, E.A. [Tonosa ; KemepoBckuii rocy1apCTBEHHBIN YHUBEpCUTET. — KeMepoBo :
KemepoBckuil rocygapcTBeHHblil yausepcureT, 2019. — 107 c. : wi., cxeM. — Pexum nocryna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=574115 (mata oOpamicHus:
05.02.2020). — bubauorp. B kH. — ISBN 978-5-8353-2368-5. — TekcT : 3neKTPOHHBII.

2. UBanog, 10. U. IloxxapHast 6€301acHOCTh TEXHOJOTUYECKHX TTporieccoB. OeHKa 1o-
YKapHBIX PUCKOB HAa OMACHBIX MPOM3BOJCTBEHHBIX 00beKTax : yueOHoe nocobue / FO. 1. VBaHoB,
T. A. Tymanoga, JI. A. beciepcroB. — Kemeposo : KemI'Y, 2017. — 144 ¢. — ISBN 979-5-
89289-104-1. // Jlans : anexkTpoHHO-OMOMMOTEeUHas cuctema. — URL:
https://e.lanbook.com/book/103918 (mara obparenus: 05.02.2020). —— TeKCT : 2IEKTPOHHBIH

JlonoJiHuTeIbHASL y4eOHAas JINTepaTypa

1.ITporHo3upoBaHue OMacHBIX (PAKTOPOB MOXKapa: OIMpPEAeTCHHE PACUETHBIX BEIMYUH
MO’KapHOT'0 PHCKa OOIIECTBEHHBIX 3aHUN M COOpYKeHUH : yueOHoe mocooue / FO. U. MBaHoB,
. A. becniepctos, A. C. Mamontos, E. U. Ctabposckas. — Kemeposo : KemI'VY, 2013. — 122
c. — ISBN 978-5-89289-734-1 // Jlaup : snekTpoHHO-OMOMMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/45636 (mara ooparenus: 05.02.2020). - TeKCT : 2AECKTPOHHBIH.

2.Kanenun, B.O. Onenka orHeCTOMKOCTH CTPOUTEILHBIX KOHCTPYKIUi. TerioBeie mpo-
[IECChl TPU OTHEBOM BO3JEUCTBUHU : ydueOHO-meTtoauueckoe mocobue / [B. O. Kanenun, Bi.
O. Kanequn, H. 0. Cunopenko] ; HOU KemI'Y, Kadeapa texaocheproii 6e3omacuoctu. - Ho-
Boky3Henk : PO HOU KemI'V, 2013. - 52 c. - Ha o6noxkke aBTop He yka3zaH. — TeKCT : Hemo-
CPEACTBEHHBIM.

5.2 MaTepuajbHO-TeXHHYECKOe H MPOrpaMMHOe odecredyeHne JAUCIHTI-

JINHbI.
VY4eOHble 3aHATHS IO AUCHUILIUHE NMPOoBOAATCS B yueOHbIX aynuTopusx KI'TIN KemI'V:

508 JlaGopaTopusi KOMIBIOTEPHOT0 MoaeaupoBanus. YdeOHas | 654079, KemepoBckas obnactb, T.
ayuTopus (MyJIbTUMEAUHHAS) ISl IPOBEACHUS: HoBoky3Henk, np-kt Mertamutypros,
- 3aHSATHH JICKIIMOHHOTO THIIA, n. 19

- 3aHATUH CEMHHAPCKOTO (IPaKTUYECKOTO) THIIA,

- JUIS TPYTIIOBBIX ¥ MHIUBUIYaJIbHBIX KOHCYJIBTAIIUH,

- TEKYIIETO KOHTPOJISI ¥ TPOMEKYTOYHOH aTTecTarun/
CneununaguzupoBanHas (yueOHasi) Me0esb: JOCKa MeJoBas, Ka-
denpa, CTOJBI, CTYJIbS,

O0opynoBaHue A5l Mpe3eHTAIMH YYeOHOr0 MaTepuaia: KoM-
NBIOTEpP MPEnoiaBaTessl, POEKTOp, KpaH, 18 KOMIbIOTEpOB
HUcnoanzyemoe mporpammuoe obecneyenue: MSWindows
(MicrosoftimaginePremium 3 year mo cyOIHIeH3HOHHOMY JOTOBO-
py Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 r1.), fm-
nexc.bpaysep (oTeuecTBeHHOE cBOOOAHO pacrpocTpansemoe 110),
Firefox 14 (cBobomno pacmpocrpansemoe I10), Opera 12 (cBo6ox-
Ho pacnpocrpansiemoe IT10),LibreOffice (cBobomro pacmpoctpa-
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usemoe I10), FoxitReader (cBoGomno pacmpoctpansiemoe I10),
MathCad (JTunensus Ne9A1487712), MicrosoftSQLServer 2008
(MicrosoftimaginePremium 3 year o cyOGIHIeH3HOHHOMY JOTOBO-
py Ne 1212/KMP or 12.12.2018 r. pmo 12.12.2021 r1.),
MicrosoftVisualStudio (MicrosoftimaginePremium 3 year mo cy0-
mureHsnonHomy goroopy Ne 1212/KMPor 12.12.2018 1. no
12.12.2021 1.), Cpena cratuctudeckux Berauciennii Rv.4.0.2 (cBo-
00HO pacripoctpansemoe [10).

HurepHeT ¢ o0ecneyenueM gocryna B JUOC

5.3 CoBpemMenHble npodeccuoHaTbHbIE 0a3bl JAHHBIX U HH()OPMAIHOH-
Hble CIIPAaBOYHbIE CHCTEMBI.

Iepeyens CIIB/l u UCC no qnucumniuinae

1. Uudopmanmonnas cucrema «OOLIEPOCCHIICKUI MaTEeMAaTUYECKUN MOPTAIl»,pPEeKUM JOCTYIa
:http://www.mathnet.ru/

2 MudopmanmonHas cucteMa«IKCIIOHEHTa» - IIEHTP HMHKXCHEPHBIX TEXHOJIOTHI U MOJCIHPOBaA-
HUSL,PeXHUM JlocTyna :http://www.exponenta.ru

3.baza nannsix Science Direct (6omee 1500 sxypHanoB uznarensctBa Elsevier, cpenu Hux uzna-
HUSI [I0 MaTeMaTuKe U HHQOpMaTHKe),pexuM JocTyna : hitps://www.sciencedirect.com/

4 lapopmarmonnast cuctema «EawmHOEe OKHO 1gocTyna K HMH(DOPMAIMOHHBIM pecypcam»
http://window.edu.ru/catalog/

5.ba3bl TaHHBIX U AaHATUTUYECKUE TTYOJIUKAIMH Ha MOpTaie «Y HUBEPCUTETCKAss HHPOPMALIUOH-
Has cuctema Poccusi», pexum nocrtyna: https://uisrussia.msu.ru/

6 Unble cBeqeHust M (WJIH) MaTePHAJIbI.

6.1.1lpuMepHbIe TeMbI MUCBMEHHBIX Y4eOHBIX padoT
[TuceMeHHBIE pabOTHI HE MPEAYCMOTPEHBI

6.2. [IppuMepHbIe BONPOCHI U 3aaHus / 3a1a4H /ISl IPOMEKYTOYHOM aT-
TeCTALMHU
Ilpumepnwvie 6onpocul Kk 3auemy

1.OmnacHsie (hakTOpbI OXKapa.

2.B3anMocBsI3b cpeTHE0ObEMHON U CPEAHEMACCOBOM TeMIEepaTyp.

3. IpiMooOpasytoias cnocoOHOCTh TOPIOYEro MaTepuana, onpeseneHue, Gopmyna.
4.0nTrH4ecKkoe KOJIMYECTBO JbIMa, OnpeneneHue, hopmyra.

5.0CcHOBHBIE AOIYIIEHUS UHTETPAJIBHOM MaTEMaTHYECKON MOJIENH 110XkKapa B IOMELICHUH.
6.IToHmKkeHHast KOHIICHTpAIUsI KUCIOPO/aa, KaK OMacHBIM (PakTop moxapa.

7 IpenensHo nomyctumblie 3HaueHuss ODII, puznyeckuit CMbICI.

8.CoBpeMeHHBbIE Hay4YHbIe METOAbI TporHo3upoBanns ODII.

9.CpennemaccoBas Temrepatypa, onpenenenue, hopmyna.

10.CpenneodbeMHas (yaenbHas) BHyTPEHHSISI SHEPTUsl, onpeiesieHue, popmyIa.
11.CpenneobbemMHas onTuyeckas IIOTHOCTH JibIMa, ONpeseieHue, popmyna.
12.CpenneobbeMHast TUIOTHOCTH (KOHIIEHTPAIIHS) IbIMa, oTnipeaesienue, hopmyra.
13.CpenneobbemMHas IIIOTHOCTH Ta30BOM CpeJibl, onpeenenue, Gopmyia.
14.CpenneobbemMHas TemMmeparypa, onpeaenenue, popmyia.

15.CymHocTs 1 nposiBieHue BTopuuHbix OPIT.

16.CynrHoCTh MHTETPATLHON MaTEMaTHIECKON MOJIETTH TI0’Kapa B TOMEIICHHH.
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17.TepmouHaMUYECKUE BETUUMHBI, OMTMCHIBAIOIINE TA30BYI0 CPEY B TOMEILICHHH.
18.Tokcuunblie nmpoAyKThl ropeHus kak ODII.

19.®opmynupoBKa 3aKkOHa pacipeie]eHIs Hapy>KHbIX JaBJICHUN MO BHICOTE (aHATUTHYECKAS

3aIMCh).

20.ITepenan naBieHUA.

21.ITnockocth paBHBIX AaBinenuii (ITP/1), onpenencHue.

22.PackpbITh 0COOEHHOCTH PEKUMOB PaOOTHI TPOESMOB.

23.YpaBHeHHe OalaHca KUCJIOPO/ia Ha BHYTPEHHEM T10Kape.

24.YpaBHeHUE MaTepUaAIbHOTO OajlaHca Ha BHYTPEHHEM IOXKape.

25.YpaBHeHUE POAYKTOB TOPECHHUS HA BHYTPSCHHEM IOXKape.

26.YpaBHEHUE SHEPTHH BHYTPEHHETO T0XkKapa.

27.Dopmyna Tl OonpeIelIeHHsI pacxo/a ra3a uepe3 npsiMOYroJIbHBIN mpoeM, (hu3rndecKuid

CMBICTI, BXOJSIIIME B HEE BEIMYMHBI.

28.Dopmyna Il OnpeIeTICHIsI CKOPOCTHU Ta3a, PU3UIECKHUI CMBICIT, BXOJISIINE B HEE BEIIMYUHBI.
29.DopMynHpoOBKa 3aKOHA paclipeesieH!s] BHYTPEHHUX AaBJICHUIN MO BHICOTE TTOMELICHHS (aHa-

JIUTUYECKAs 3aIHCh).

30.Cymnocts nuddepenuansaoro meroaa nporuosuposanus O®II, ero nuhopMaTUBHOCTH U
00J1aCTh MPAKTUYECKOTO UCITOJIB30BAHHUSI.

31.ITpoeMHOCTD, ONIpeieNieHUE U BETUYHHBI, €€ OMICHIBAIOIIHE.

32.0npeneneHne Macchl BRITOPEBIIIETO MaTepraia B 3aBUCUMOCTH OT (DOPMBI pa3BUTHSI ITOXKapa
U OT BUJIa MOXKAPHOU HArpy3KH.

33.HauanpHbIe yCIOBHS IIPH MOCTaHOBKE 3aaun o AuHamMuku ODI] HayanbHOM cTaauu moxapa.
34 Moaudukanus 6a30BOi MaTeMaTHUYECKON MOJIEH [Tl y4eTa BIUSHUS 00bEMHOI0 Ta30BOT0O
TYIICHUSI.

35.Kputnueckas nmpoaoKUTEIbHOCTD M0XKapa M0 YCIOBHIO TOCTHXKEHUS TeMIIepaTypoi B O-
MEIICHUH TIPEICTBHO JOMYCTUMOTO 3HAYCHHSI.

36.Koadurment temnonoreps, OonpeaeieHre, CriocoObl TPUMEHEHUS.

37.3HaueHus BBOJUMBIX ITapaMeTpoB A, B u n.

38.JlononHuTENbHOE YpaBHEHHE OanaHca, YUYUTHIBAIOIIEE BIUSIHIE 00bEMHOT0 TYIICHUS Fa30M.
39.BnusiHue KOHIICHTPAIMK OTHETYIIAIIETO BEIIECTBA HAa CKOPOCTh BEITOPAHHMS.

40.061acTh MPaKTUYECKOTO MPUMEHEHUS 30HHBIX MOJIETIEH MOKapOB.

41.B3anMOCBSI3b MKy 30HAMH TI0Kapa U U3MEHEHUEM HX Pa3MEpOB B TCUCHUE BPEMCHHU.

42 Matematruyeckasi TOCTAaHOBKA 337]a4ui O TMHAMUKE OMACHBIX (DaKTOPOB TMOKapa B MPUIIOTO-
JIOYHOM 30HE.

43 Monaudukarus 6a30Boi HHTErpanbHOU Moenu s onpeneneHus ODII mo 3oHam.
44.0061aCTh TPAKTUYECKOTO TPUMEHEHHUS 30HHBIX MOJIEJICH MOXKapoB.

45.0npeneneHre NOTOKOB MacChl 13 KOHBEKTUBHOM KOJIOHKU B MPUITOTOJIOYHBIN CJION Ha OCHOBE
TE€OpUHU CBOOOIHOM TypOyJIE€HTHOU KOHBEKTUBHON CTPYH.

46.Kakwue 31anus oTHOcsATCS K kinaccam @ 3.1, @ 4.2 pyHKIMOHATHHON MOKapHOH omacHOCTH?
47 Kakue oCHOBaHHUS JUIsl ONPEEIICHNS PACUETHBIX BEJIMYUH MOXKAPHOTO pucka?

48.JlaiiTe onpeaeNieHUE U IUHUILY U3MEPEHUS apameTpa toi.

49.Kakwe MpearnochIKA MOJI0KEHBI B OCHOBY BEIOOPa KOHKPETHOW MOJICITH pacuyeTa BPeMEeHH
OJIOKMpOBaHUS MyTeH HBaAKyaIuu?

50.Yto HeoOXx0IMMO clienaTh MPU HECOOTBETCTBUU MHANBUAYAIBHOTO TTOKAPHOTO PHCKA
HOPMAaTHBHOMY 3HAUEHHIO?

IpumepHule npakmuyeckue 3a0aHus

OnpeneuTh BEIHYNHY TMOTCHIMAIBHOTO TIOKAPHOTO PUCKA B MOMEIICHUSX OIHOITAXK-
HOUW KOHTPOJUIEPHOW Y YIPABICHUH TEXHOJIOTHMUYECKUMHU MPOIIECCAaMH Ha MPOU3BOJCTBE. B pac-
CMATpHBAEMOM 3IaHHH PACIONOKCHB ITOMEIICHIHE KOHTPOIUICPHOM miomagpio S= 45 M
(7x5,0 m); xopumop S= 20 M TamOyp S= 4,5 M2 (1,5x3,0 m). BpicoTa mnomeneHUun
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H=5,0 m. lllupunra aBepHbIX MpoemMoB cocTasiseT a = 1,0 M, a ux Beicota B = 2,0 M B koHTpOI]I-
JIepHOH B TeUEHHE pabOYero AHS HAXOAUTCS OAMH YeJIOBEK (OmepaTop).

CocraBurenb (n): Bsukun E.A., kaHJ. TEXH. HAayK, JOLCHT

(Pamunus, unuyuaner u dondcHocmo npenodasamens (et))
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