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1 Ilean ocBOEHMH TUCHUILIHHDI

[ensimu OCBOGHUS TUCHUTUIMHBI «YUCIICHHBIE METOJIBI MOJICTTHPOBAHUS» SBIISETCS MOJTyde-
HUE HaBBIKOB cTyiaeHTamMu HamparneHusnl3.03.01 TemnosHepreTnka W TEIJIOTEXHUKA MPOQUIST
«DHeproobdecrneyeHne NPeaIPUITU» TI0 OCHOBAM YHCJICHHBIX METOJOB PEIICHUS YPaBHCHHI Ma-
TEMaTUYECKON (DM3MKHU, UCTIONB3YEMbIX JIJISl ONMCAHUS MPOILECCOB TEIIOOOMEHA, IBHKCHUS JKUJI-
KOCTHU U Ta30B, a TaK K€ JUIs HAyYHO-HCCIIEeI0BATEIbCKON PAOOTHI.

2 MecTto qucuununbl B crpykrype OOII 6akanaBpuara

Kypc b1.B.JIB.02.02 «YucneHaple METOABI MOJSIHPOBAHUS» OTHOCUTCS K TUCIUTUIMHAM
npohecCHOHANBHOTO IMKJIA, BApUAaTUBHAS YacTh.

YcnemHoe ycBOeHHE MaTepraia MpearnoiaraeT 3HaH|ue CTYIEHTaMH OCHOBHBIX ITOJIOKEHHN
cnenyromux guciumuivi: b1.5.10 ®uszuka (MonekymnsapHas ¢puszuka, TepMOJAUHAMUKA, HICATbHbBIC U
peasibHbIE Ta3bl, BOJASHOW map, (asosblie quarpammbl); b1.5.11 OOmas u HeopraHuueckas XUMHUs
(XuMHUYeckasi TEpPMOJIMHAMHMKa, XUMUYeckoe U ¢azoBoe paBHoBecue), bl.b.13 HMudopmaruka,
b1.5.16 Texuuueckas TepMouHaMHUKa (OCHOBHBIE (PU3NYECKHE CBOMCTBA JKUJKOCTEH W ra3oB, MO-
no0ue ruApOMEXaHNYECKHX MPOLIECCOB, YPaBHEHUE ABMXKCHUS BS3KOU JKUIKOCTH, PEXKUMBI JBUXKE-
HUs, norpaHudHbii cioil), b1.b.17'napora3zonunamuxka.

Matepuan TUCHUIUIMHBI Oa3upyeTcs Ha paHee U3yUYeHHOM MaTrepHalie KoMIuieKca o0Iieo0-
pa3oBaTeNbHBIX U CHEIHAIbHBIX AUCUUILUINH, KOTOPBIH obecnieunBaeT GopMHUpoBaHUE TPeOyeMoro
YPOBHSI KOMIIETEHIIMN O0Yy4aromierocsi ¥ MOJAroTOBKU OakajaBpOB IO HAMpaBICHUIO TEILIODHEpre-
THKa ¥ TEIUIOTEXHHKA.

3HaHus (yMeHMs, BJIAJICHHs), MOJY4YEHHble TpU M3YYEHUH JaHHOM AMCHUIUIMHBI OyIyT
HeoOxoaumel nipu 3amute BKP, m3ydennn nucrumima: DHEprocOepekeHne B TEIUIODHEPTETHKE U
TEIIOTEXHOJIOTUAX, TermnoMaccooOMeHHOe 000pyA0BaHHUE MTPEIPUATHIH.

3 Komnerenuun o0y4armierocsi, popmMupyembie B pe3yJbTaTe OCBOCHHUS AUCLHHILIN-
HbI(MOYJI) M IJIAHMPYeMble pe3yJIbTaThl 00yUeHust

B PE3YIBbTATC OCBOCHHA IUCHUIIIIMHBI (MOI[}IJ'ISI) «YHucnennrie MCTOABI MOACITIUPOBAHU
CTYACHT JOJI’KCH O6J18.,Z[8.TB CICOYIOIUMHU KOMIICTCHIIASMU

CrpyKTypHBII
HJIEMEHT [Inanupyemble pe3yiabTaThl O0yUeHHs

KOMIIETEHIINH
OIIK-1. CriocoGHOCThIO OCYIIECTBIISATh MOUCK, XpaHEeHHe, 00pabOTKy U aHaIu3 UHPOpMAIUU U3
Pa3IUYHBIX UCTOYHUKOB U 0a3 JaHHBIX, IPEJICTABIATH €€ B TpeOyeMoM ¢opmare ¢ UCIOIb30Ba-
HUEeM MHGOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJOTUH.

3HaTb: OCHOBHBIE METOJbI TOMCKA M SKCIEPUMEHTAIBHBIX HCCIeloBaHUN; BriOpaTh
METOJIMKH TMOMCKa 0a30BbIX 3HAHUI B 00JIACTH €CTECTBEHHOHAYYHBIX TUCIIU-
wivH; ['paMOTHO MOCTaBUTH 3a/1a4y, OJ0OPaTh METOJUKY MCCIEIOBAHUS U pe-
IIEHUsI TIOCTABJIEHHOM NPOOIEeMBbI;

YMmeTs: BoeraenuTe 1nenp moucka, aHaIM3UpOBaTh U NPUMEHUTH OJMH M3 METOAOB AJIS
pelIeHns TOCTaBICHHOM 3a1a4u;

Bbiienuts 1ens MccneoBaHui, MPUMEHUTDH JII000H M3 METOJI0B MaTeMaThyie-
CKOTrO amnmapara JJis penieHusl IOCTaBICHHOM 3a1a4y;

Bnaners: HaBpikamMu mpoBeficHHsI aHaIHM3a MOCTABICHHON 3a/1a4u, BIOOpA METOIUKH pe-
LIEHUS TOCTaBJICHHOW 3a/1a4u;

HaBpikamu mpoBenieHHs aHAJIM3a TIOCTABJICHHOM 3a/1aud, BHIOOPa METOIAMKH pe-
IICHUsI TIOCTABJIEHHOM 3a/1a4Ml U PEIINUTh €€ pa3HbIMH CIIOCO0aMU;
OITK-2.CriocoOHOCTBIO JIEMOHCTPUPOBATh 0A30BbIC 3HAHUSI B O0JACTH €CTECTBEHHOHAYYHBIX




CTpyKTypHBI
AIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS

KOMIICTCHIIM U

AUCHUIUINH, TOTOBHOCTBIO BBIABJIATH CCTCCTBCHHOHAYYHYIO CYHIHOCTH HpO6JI€M, BO3HHKAKOIIUX
B X0J€ HpO(l)eCCHOHaHBHOﬁ ACATCIBHOCTH, IIPUMEHATH IJIA UX Pa3spClICHHs OCHOBHBLIC 3aKOHBIL
CCTCCTBO3HAaHMA.

3HAaTh: bazoBble 3HaHUs B 00J1aCTH €CTECTBEHHOHAYYHBIX JIUCIIUILIHH;
OcHoBHBIE TIPOOJIEMBI €CTECTBEHHOHAYYHBIX JUCIUILINH;
OCHOBHBIC METO/IbI PEIICHUS TPOOJIEM €CTECTBCHHOHAYYHBIX JUCIUILINH,

YMmeTs: Bri6paTh MeTouku 6a30BbIX 3HaHUU B 00JACTH €CTECTBEHHOHAYYHBIX JIHCIHU-
TUTUH,

['paMOTHO TOCTaBUTH 3a/1ady, MO100pATh METOJUKY UCCIICOBAHUS U PELICHHUS
MOCTaBJICHHOM MPOOJIEMBI;

['paMOTHO TIOCTaBUTH 3a/1auy, MO00paTh METOJIUKY UCCIEIOBAHUS U PELICHUS
MOCTaBJICHHOM MPOOJIEMBI M PEIIUTD €€ pa3HBIMU CIIOCO0aAMU;

Bnaners: Haspixamu nipoBezieHrs aHanM3a MOCTaBICHHOM 3a/1a4H;

HaBpikamu mipoBeneHus aHaJM3a MOCTABJICHHOW 3a/1aud, BEIOOpA METOJIUKHU pe-
LIEHHUs IOCTaBJICHHOU 3aa4H;

HaBpikamu mipoBeneHHs aHaJIM3a MTOCTABJICHHOW 3a/1aud, BEIOOpA METOJIUKHU pe-
IICHUsI IOCTABJIICHHOM 3a/1a4yl M PEIINUTD €€ pa3HbIMU CIoco0aMu;

[TK-4.CriocoOHOCTRIO K TTPOBECHUIO SKCIIEPUMEHTOB I10 33JJAHHONW METOIHUKE, 00pabOTKe U aHa-
JU3Y TOJTYyYEHHBIX PE3yIbTAaTOB C MPUBJICUYEHUEM COOTBETCTBYIOIIETO MATEMAaTHYECKOTO armapa-
Ta.

3HaTh OCHOBY TEOpUU HKCIIEPUMEHTAIIbHBIX UCCIECOBAHUN;

OCHOBHBIG MCTOABI MOACIUPOBAHNA U INIAHUPOBAHUA SKCIICPUMCHTAJIBHBIX HUC-
CIIeJOBaHUIA;

OCHOBHBIG MCTOABI MOACIUPOBAHNA WU INIAHUPOBAHUSA SKCIICPUMCHTAJIBHBIX HUC-
CJIEJOBAHUM U TIOPSIAOK U3 NPOBEICHUS;

VYMeThb BrigemuTs 11eib ucciieJoBaH!i;

Breienuts 11e1p UCCIEN0BAaHNUM, TPUMEHUTH OJAWUH U3 METOJIOB ISl PELLIEHUS T10-
CTaBIICHHOM 3a/1a4H;

BbiienuTh 1enb ucCieqoBaHui, MPUMEHUTh JTI000H U3 METOJI0OB MaTeMaruye-
CKOTr0 arrapara Jijis peneHus NOCTaBJICHHOW 3aa4u;

Bnaners: HaBpixkamu npoBeieHUsI aHAIM3a UCXOJHBIX MapaMETPOB MOAEIUPYEMOH CHCTe-
MBI,

HaBbikaMu npoBeneHus aHalIn3a UCXOAHBIX ITapaMETPOB MOJEIUPYEMOI CHUCTE-
MBI, BbIOOpA (haKTOPOB, ONPEIEIIAIONIUX TapaMETPOB;

HaBbikaMu npoBeneHus aHalIn3a UCXOAHBIX IIapaMETPOB MOJEIUPYEMOI CHUCTE-
MBI, BEIOOpa (PaKTOpPOB, OMpPEAEISIOUINX MMapaMeTPOB, MPOBOIUTH MOJIEIHPOBa-
HHUE U 00pabOTKy pe3yIbTaTOB MCCIIEJOBAHUM;

4 CTpyKTypa M coAep:kaHue JMCHHUILIMHBI (MOAYJIsA) AJIsl 32049HOH (popMBbI 00yUeHH S

OO61mast TpPyA0€MKOCTh AUCHIUTIIMHBI COCTABISET 2 3aUETHBIX €IMHUIIBI 72 aKaJ. yaca, B TOM
YqHUCIIe:
KOHTaKTHas paboTa — 8,7 akaj. 4acos:
—ayauTopHas — 8 akaJl. 4acos;
—BHeaynuTopHast — 0,7 akaj. 4acos.
caMoCTosATeNbHas padoTa — 59,4 akaj. 4acos.
MOATOTOBKA K 3a4eTy — 3,9 akaj. Jaca.
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5 Oopa3oBaTe/ibHbIe H HH(POPMALHOHHBIE TEXHOJIOTHH

Jlis perieHusi MpeayCMOTPEHHBIX BHUIOB y4eOHOM paboThl MpHU U3YyYEHHH JHCLUUIUIMHBI
«YucneHHble METO/IBI MOJIETTMPOBAHUSA» B Ka4eCTBE 00pa30BaTEIbHBIX TEXHOJOTHH MCIOIb3YIOTCS
KaK TPaJHIMOHHbIC, TAK U MOAYJIbHO-KOMIETEHTHOCTHBIE TexHosoruu. Ilepenaya HeoOXOAMMBIX
TEOPETUYECKUX 3HAHUN U (OPMHUPOBAHUE MPEICTABICHUN 0 KypCY MPOUCXOAUT C IPUMEHEHUEM
MYJIbTUMEAMHHOTO 000pyAOBaHMs. JICKIIMOHHBIA MaTeprall 3aKpeIuIIeTCs Ha J1abopaTOpHBIX pabo-
Tax, I1€ IPUMEHSAETCS COBMECTHAsI ACATEILHOCTh CTYACHTOB B I'PYIIIIE, HAIPABICHHA HA PELICHUE




oOuieil 3agaun MyTeM CI0KEHUS Pe3yJbTaTOB UHANBUAYAIbHON paboThl WIEHOB rpymimsl. Jis pas-
BUTHUS U COBEPIIEHCTBOBAHMSI KOMMYHUKATUBHBIX CIIOCOOHOCTEH CTYIEHTOB OPraHU3YIOTCS Ipak-
TUYECKHE 3aHATHS B BUJE TUCKYCCHI, aHAllM3a PEajbHBIX MPOOJIIEMHBIX CUTyallMi U MEXKIUCIIHU-
IUIMHAPHBIX CBSI3€H M3 pa3nuyHbIX 001acTel B KOHTEKCTE pemraeMoil 3amaun. CamMoCTOsTeNbHAsS
paboTa CTUMYIHUPYET CTYACHTOB K CaMOCTOSATEIbHON MPOpadOTKE TeM B MPOLIECCE HAMMCAHUS pe-
¢depaToB, HOATOTOBKU K AUCKYCCHUSAM, H TECTUPOBAHUIO.

6 YueGHO-MeTOANYeCKOE 00ecneyeHe CAMOCTOSATEILHOI PadoThI CTY1eHTOB

OLIGHO‘-IHBIC cpeacrBa MJisl TCKYHIECTO KOHTPOJIA yCIICBACMOCTH, HpOMGXCYTOHHOﬁ aTrTecCTra-
OUH 110 uTOraM OCBOCHUS JHUCIUIIIINHBI.

1. ITonsiTHE MaTEMaTHYECKOM MOJIENIN U OOLIME TPUHLIUIIBI, 3TAIbl €€ HOCTPOCHHUS.

2. CtpykTypa norpemrHoct. KoppekTHOCTB

3. BeluncnuTenbHbIN 3KCIIEPUMEHT U a/1eKBaTHOCTh Mozeneil. IHTepnoaupoBaHue.

4. Jluneitnas unHtepnonsuus. MHtepnonsunonusiii MHorouieH HproToHa. IlorpemHocts
MHorouneHa HerotoHa. [Ipumenenus uarepnoasanuu.

5. MnTepnionsiuus crnaitnamu. MOHOTOHHAsI HHTEPIIOJSILINS.

6. [IpuMeHeHMe YMCICHHBIX METOJIOB JUIs aHAJIKM3a U pacyeTa TeIIoMacCOOOMEHHBIX U IPO-
LIECCOB

7. YucneHHoe pelieHne alreOpandeckux, TPaHCLEHAECHTHBIX U JudQepeHInaibHbIX ypaB-
HEHUM.

8. CX0aMMOCTb UHTEPIOJISLINY.

9. Yucnennoe nudpepennuponanne. [lommnomuanbabie GOpMYITBI.

10. KBazupaBHOMepHBIe ceTKU. bricTponiepemennble ¢pyHkuuu. Perynapuzanus nuddepen-
LUPOBAHUS

11. YucnenHoe unrerpupoBanue. [lonnHoMuanbHas annpoKcUMarys.

12. ®opmymnel [Naycca-Kpucroddens. opmynsr Mapkosa

13. ITocnenoBarenbHOE HHTETpUpPOBaHUE. MeTO ] CTATUCTUYECKUX UCTIBITAaHUH

14. Cnyuaiinble Benu4uHbI. Pa3pirpsiBanne ciiydaifHON BeIMYMHBL. Bhluncienne nuTerpaa.

15. IIpumeHeHe 37IeKTPOHHBIX TaOIMIl UIs pellIeHUs] MHKEHEPHBIX 3a/1a4 YHUCIIEHHBIMU Me-
TOJIaMU

Tecr 1:

Kaxue MaTpuipl MOKHO IEPEMHOKUTH?

BapwnaHnTs! 0TBETOB:

1. MaTpu1ibl ¢ paBHBIM YHCIIOM CTPOK.

2. MaTpu1ibl ¢ paBHBIM YUCJIOM CTOJIOLOB.

3. CiensieHHblEe MaTpHIbI, Y KOTOPBIX YHUCIO CTOJOIIOB MEPBOl MaTpHUIBl PaBHO YHUCIY
CTPOK BTOPOM MaTpHIBI.

Tect 2:

Yro Takoe paHr maTpuupl 1 (A)?

BapuaHTsl 0TBETOB:

1. Hucno cTpok MaTpuilbl.

2. Yucno cTondI0B MaTPHIIHIL.

3. MakcuManbHOE YHCIIO TMHEHHO-HE3aBUCUMBIX CTOJOLOB (MJIM CTPOK) MaTPHUIIBL.

Tecr 3:

JJ1s KaKuX MaTpHIl MOKHO BBIYUCIUTH OOPaTHYIO MaTpHILy?
BapuaHTbl OTBETOB:

1. JInsg quaroHanbHBIX.

2. Jlnist KBaApaTHBIX.



3. J1ig npsiMOYTOJIbHBIX.
4. J1ns pa3peKeHHBIX.

Tecr 4:

Kaxkue 3amaun Ha3pIBarOTCS OOpaTHBIMU?
BapuaHnTsl 0TBETOB:

1. Onpenenenue NpUYMHBI 1O CIEACTBHUIO.
2. OmnpeneneHue ciaeiCcTBUS 110 IPUUHHE.

Tect 5:

VYcnoBus KOPPEKTHO MOCTABICHHON BBIYMCIUTEIBHON 3a1a4u?

BapuaHnTsl 0TBETOB:

1. Pemienue cymecTByeT + peneHrne eJMHCTBEHHOE (0THO3HAYHOE)+PEIICHHE YCTOMYUBOE.

2. Pemenue cyiiecTByeT + pelieHrne eIUHCTBEHHOE (OJHO3HAYHOE)+PEIICHHUE COCTOATEIb-
HOE.

3. Pemienue cymiecTByeT + pelieHue MHOXKECTBEHHOE + PeIlIeHnEe COCTOATEIIBHOE.

Tecr 6:

VYcnoBue CylmecTBOBaHMs U €AUHCTBEHHOCTH perieHnus CJIAY?

BapuaHnTb!l 0TBETOB:

1. CBoOOIHBIE UJICHBI YPABHEHUI paBHBI HYIIIO.

2. Panr matpuisl K03 (HUIIMEHTOB paBeH PaHTy PACHIMPEHHON MaTPULIBI CHCTEMBI.
3. Yncno ypaBHEHUH paBHO YHUCITY HEM3BECTHBIX.

Tect 7:

Kaxoit meton pemenust CJIAY mo3Bossier Haiitu pemenne CJIAY naxe B cirydae HEMOJIHO-
r'O paHra CUCTEMbI?

BapuaHnTsl 0TBETOB:

1. Meron 'aycca (TpeyronbHOe pas3inoskeHue).

2. MeToJ1 OpTOTOHAILHOTO Pa3I0KEHUSI.

3. MeToa CUHTYISIPHOTO Pa3I0XKEeHUS.

Tecr 8:

1. [TonmeHa oiHOM QYHKIIMM JpYroil Ha3bIBaeTCA:
1) Uutepnonsauus

2) DKCTpamnoianus

3) Annpokcumanus

4) Crunaiin.

Tect 9:

MHoOrouyieH Ha3bIBaeTCs:

1. aTeprionsuuoHHbIA MHOTOWIEH Jlarpanxa
2. NaTepnionsumoHHblii MHOTOUIeH HploTOHA
3. MuTepnionsinoHHbIi MHOTOUIEH UeObIeBa
4. NaTepnonsumoHHbli MHOTOUNIEH JlexxaHnapa

Tect 10:

Oynkius, nudpdepenpyeMas k pas, 1 Ha KaXI0M U3 3a7la HHBIX OTPE3KOB SIBIISIOLIASICS
MHOT'OYWJICHOM CTENEHH M, Ha3bIBAETCS:

BapuaHTbl OTBETOB:

1. UnaTepnionsuus

2. DKcTpanosus

3. Annpokcumanus



4. Crnaiig.

Tect 11:

SIBHO-HEsABHBIN MeToA Dilsiepa perieHus 3agauu Koy skBUBajIeHTEH METOY
BapuaHTsl 0OTBETOB:
1. Tpanenuit

2. IIpenuKTOp-KOPPEKTOPHOMY MeTOAY AZaMca NepBOro MopsAaKa
3. IIpetuKTOp-KOPPEKTOPHOMY MeTOy AzlaMca BTOPOro MopsiaKa
4. Munna

Tect 12:

OcHOBHOM MeTOJ AJIA pelIeHUs HAuyadbHO-TPAHWYHBIX 3a7ad JJIs YpaBHEHUW B YaCTHBIX
MIPOU3BOIHBIX HA3BIBACTCS:

BapuaHnTbl 0TBETOB:

1. CeTOYHBIN METO

2. MeTon KacaTelIbHBIX

3. Meroa cekymux

4. Metop cpenHel TOUKU

7 O1ieHOYHbIE cpeacrea AJid MpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTrecranmum

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPECTBA I IPOBEAeHHsI MPOMEKY-
TOYHOM aTTeCTAIINM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Inanupyemsle pe3yibra-
ThI O0yUYEeHHS

OneHouHsle cpeacTBa

OIIK-1. CnocoOHOCTBIO OCYILIECTBIATH OUCK, XpaHEHHE, 00pabOTKy U aHaIN3 HHPOPMAIUHU U3
pas3IMYHBIX UCTOYHUKOB U 0a3 JaHHBIX, IPEACTABIATH e B TpeOyeMoM (hopmaTe ¢ UCTIONb30BaHU-
€M HH()OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH.

3HaTh

OCHOBHBIE METOIBI IIO-
MCKa M DKCIIEPUMEHTAIb-
HBIX HCCiegoBaHuM; BEI-
OpaTh METOJMKH TOUCKa
0a30BBIX 3HAHUK B 00JIa-
CTH  €CTECTBEHHOHAY4-
HbIX jaucuMiuidH; ['pa-
MOTHO IIOCTaBUTH 3aja-
9y, MOA00paTh METOIUKY
WCCJICIOBAaHHSI W pele-
HUS TOCTaBJIEHHON mpo-
0aeMEI;

Ilepeuenv meopemuueckux 60npocog K 3auemy:

1. IToHsiTHe MaTeMaTUYECKON MOJICNIN 1 OOIIIE TTPUH-
LIUIIBI, ITAlbl €€ IIOCTPOECHUS.

2. CtpykTypa norpenrHocT. KoppekTHOCTb.

3. BeIuMCIUTEIbHBIN 3KCIIEPUMEHT U a€KBaTHOCTh MO-
nenei. MHTEprnosnpoBaHue.

4. JIuneitHast uHTepHoOIAUMS. MHTepIONAIMOHHBIA MHO-
rouneH HerotoHa. [TorpentHocts MHOrounena HerotoHa.
[IpMeHEeHNs] UHTEPIIOIISILIUM.

5. UnTepnionsiuus crnaitnamu. MOHOTOHHAs HHTEPITO-
TSI

6. [IpuMeHeHne YNCIIEHHBIX METOIOB JJIsl aHAJIM3a U
pacyera TernaoMaccOOOMEHHBIX U MPOLIECCOB.

7. UnclieHHOE pellIeHne anreOpandecKux, TpaHCICH-
NMEeHTHBIX U AU} epeHInanbHbIX YpaBHEHUI.

8. CX0aMMOCTb HHTEPTIOJISIINH.

9. Hucnennoe nuddepenuponanue. [lonmHomMuanbHble
(hopmyIIBI.

10. KBazupaBHOMepHBIE CeTKH. bpicTponepeMeHHbIe
dbyakuun. Perynspuzanus quddepeHnmnpoBanus.

11. Yucnennoe unterpuposanue. [lonrnuomuanpHas an-
ITPOKCUMALIHS.

12. ®opmynsl "aycca-Kpucroddens. opmynasl Map-




CtpyKTypHBII

[Inanupyembie pe3ybTa-

JJIEMEHT OneHouHble CpeICTBA
TBI O0yUYCHHS
KOMIIETEHIINH
KOBa.
13. IlocnenoBarenbHOE HHTETpUpPOBaHUE. MeTox cTaTu-
CTUYECKHUX UCTIBITAaHUM.
14. Cnyualinbple BenuuuHbl. Pa3pirpbiBaHue ciydaiiHoR
BEeJTMYUHBI. Brrunciienne uHTErpana.
15. IlpuMeHeHre >IEKTPOHHBIX TAOIHUIL ISl PEILICHUS
WHKCHEPHBIX 3aJ[a4 YHCICHHBIMU METOJaMHU.
YmeThb Breinenuths nenws noucka, [Ipumeprnoe npakmuueckoe 3adanue K 3auemy:
aHAIM3UpOBaTh U T1pu- |1. OnpeaenuTs NOTEPU TEIUIA YEPE3 CTEHKY IAJIMHON 5 M,
MEHUTH OJIUH U3 METOJIOB [BHICOTOM 3 M, TonmuHoi d = 0,25 M, ecnu Ha MOBEPXHO-
JUIL  PEIIeHHs IIOCTaB- [CTSAX CTEHKH MOIICPKUBAIOTCS Temrieparypsl t1 = +20
JICHHOM 3aJ]auM; °C, t2 = -5 °C, k03 dUIIMEHT TEIIONMPOBOAHOCTH CTEH-
Beigenutes 1mens wuccne- [ku 1= 0,6 Br/(M-Tpan).
JIOBaHUIA, npuMeHUTh 2. CTEHKH TOIKU MapOBOT0 KOTJIa BBIOJIHEHBI U3 OTHE-
1000 M3 METOAOB Ma- [ymopHoro kupnuda TonmmHoi d = 0,25 m. Temmnepary-
TEMaTUYECKOro arrapaTa [pbl Ha BHYTPEHHEH M BHEIIHEH MOBEPXHOCTX t1 =
a1 pemienust  noctas- (1350°C, t2 = 50°C. TernnonpoBOJHOCTh KUPIIUYA 3aBU-
JICHHOM 3a]a4y; cut ot Temmeparyps | = 0,93(1+0,00075t). Beraucnuth
M M300pa3uTh B MaciiTade pacnpeesieHue TeMnepaTyp
BHYTPH CTEHKHU Ha paccTosHusaX x1 = 0,05 m, x2 = 0,1 M,
x3=0,15m, x4=0,2 m.
3. B pesepByap, coxaepxamuit 125 M® KHIKOCTH
mioTHoCTHIO 1760 Kr/M® , 3aKkayaHo 224 M JKUIKOCTH
IUIOTHOCTBIO 1848 Kr/m® . Onpenenuts IIIOTHOCTH
MOJIYYMBIIEHCS CMECH.
Bnaners Hasbikamu nposenenus \[[Ipumep 3ad0anun na pewienue 3adau u3z npogeccuo-

agajgn3a IOCTaBICHHOM
3a/1a4M, BBIOOpa METOIU-
KM PEILICHHS MOCTaBJIECH-
HOM 3aJa4H;

HaBpikamu mpoBeneHus
a”Hajgd3a MOCTaBIEHHOM
3a/1auu, BEIOOpA METO/IU-
KU PpEILICHMS MOCTaBJIEH-
HOM 3a/1a4¥l U PEIINTh €&
pa3HbIMH CITIOCO0aMU;

HanbHOU 001acmu:

[Toselii cranbHOM map paguycom 100 MM ¢ BHYTpeH-
HEW MOJOCThIO pamuycoM 20 MM UMEET TeMIIepaTypy
BHyTpeHHel nosepxHoctd 100 °C, BHEmHENH noBepx-
HocTtu 20 °C. Omnpeaenurb OJHOMEPHOE TeMIlepaTyp-
HOE€ TI0JI€ JUIsl CTAJIBHOTO IOJIOTrO Iapa MpH I'paHWyY-
HBIX ycnoBusax nepBoro poga (I'Y 1). Hdano: 1. 'eo-
MeTpUYecKue pa3mepsl (puc. 1) — paanyc BHyTpeHHeH
noBepxHocth R1 = 20 MM; — paguyc BHEIIHEW MO-
BepxHocTH R2 = 100 mm. 2. CBolicTBa MaTepuana: —
MaTepuai 1apa cTajlb; — TEIJIONPOBOJHOCTh A = 45
B1/(M°K). 3. I'panuunble ycnoBus: — TemrepaTypa
BHyTpeHHel nosepxHoctH T1 = 100 °C; — temnepa-
Typa BHewmHel nosepxnoctu T2 = 20 °C. Haiitu kap-
TUHY OJIHOMEPHOI'O TeMIepaTypHOro moiis cdepuue-
CKOM CTEHKH JJIS Cilydasi, KOI/la TEMIEpaTypa 3aBUCHUT
TOJIBKO OT OJHOW KOOPAMWHATHI. TermIonpoBOIHOCTH A
— MOCTOSIHHAs BeIMYMHA. ['paHUYHbIE yCIIOBHS COOT-
BeTcTBYIOT ['Y 1 pona.

OIIK-2.CriocoOHOCTBIO JEMOHCTPUPOBATH 0A30BbIC 3HAHMSI B 00JIACTH €CTECTBEHHOHAYYHBIX JIUC-
IIUTUTAH, TOTOBHOCTBIO BBISIBIISATH €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJIeM, BOSHUKAIONIUX B XOJI€
po(hecCHOHATBLHOM e TENIbHOCTH;, IPUMEHSTH JIUISl KX Pa3pelIeHHs] OCHOBHBIE 3aKOHBI €CTECTBO-

3HaHH.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

[Inanupyembie pe3ybTa-
TBI O0yUYCHHS

OneHouHble CpeICTBA

3HaTEb:

ba3oBrble 3HaHuSA B 00-
JaCTH €CTECTBEHHOHA-
YUYHBIX AUCIHILINH,
OcHOBHBIE  TIPOOIIEMBI
€CTECTBEHHOHAYYHBIX
JIMCIUILIVH,;
OcHoBHEBIE METO/IBI
peneHus npobaem
€CTECTBEHHOHAYYHBIX
JIMCIUILIIVH,;

Ilepeuenvy meopemuueckux 6onpocoeé K 3auemy:

1. [lonsiTHEe MaTeMaTUYECKOH MOJAEIU U OOIIUE MPUH-
LIUIIBI, 3TAlbI €€ OCTPOECHHUS.

2. CtpykTypa norpeurHocTi. KoppekTHOCTS.

3. BpluncnuTenpHBI 3KCIEPUMEHT M aJEeKBaTHOCTb
Mojenen. MHTepnosnpoBaHue.

4. JluneitHas WHTEpHONANUA. VHTEPHOIAIMOHHBII
MHorowieH HproToHa. IlorpemHocTs MHOro4djieHa
Herorona. [IpumMeHeHuss HHTEPIIOIALUH.

5. UnTepnionauus crutaiiHaMu. MOHOTOHHasi MHTEPIIO-
JSALMSL.

6. [IpuMeHeHNnEe YMCICHHBIX METOJOB JJIS aHAIHM3a U
pacuera TemIoMacCOOOMEHHBIX U IIPOLIECCOB.

7. UucieHHOe pelIeHHe anreOpanyecKkux, TPAHCIICH-
JEHTHBIX U U} epeHInanbHbIX YpaBHEHUI.

8. CXoaMMOCTh HHTEPIOJISLINH.

9. Yucnennoe muddepenuuponanue. [lomuHOMHUATE-
HBIE (OPMYIIBI.

10. KBa3zupaBHOMepHbIe ceTKH. bbIcTponepeMeHHbIe
¢bynkuuu. Perynspuzanus nuddepeHumupoBaHms.

11. Yucnennoe wunrterpupoBanue. I[lonmuHoMuanbHas
anmnpoKCHMalus.

12. ®opmynsl Maycca-Kpucrodpdens. dopmynsr Map-
KOBa.

13. TlocnenoBaTenbHOE MHTErpUpoBaHue. Meroa cra-
TUCTHYECKHX MCITBITAHUH.

14. Cnyyaiinble BennuuHbl. Pa3birpsiBanue ciyyaitHON
BEJIMYMHBI. Brlunciienue uHTerpana.

15. TIpumeHeHue 3IEeKTPOHHBIX TAOJHUI] Ul PeIIeHUs
MHXEHEPHBIX 3aJ]]a4 YHCIEHHBIMU METOJIaMHU.

YMmern

BeiOpate MeTonuku 0a-
30BBIX 3HAHUU B 00JIa-
CTH €CTeCTBEHHOHayu-
HBIX JIUCIHTLINH,
['paMOTHO  MOCTaBUTH
3amavy, mojaoopaTh Me-
TOIUKY HCCIIECOBAHHUS
U pelIeHHs OCTaBJICH-
HOM MPOOJIeMBI;
I'pamoTHO  mMOCTaBUTH
3agady, noJo0paTh Me-
TOJIUKY HWCCIIEIOBAHUS
U peIIeHUs TOCTaBIICH-
HOM mpoOJieMBl W pe-
LIUTh €€ pa3HbIMU CIIO-
cobamu;

Ilpumepnoe npaxkmuueckoe 3a0anue K3auemy:

1. OnpenenuTth MOTEPHU TEIJIa YEPE3 CTEHKY JAJIUHOU 5
M, BbIcOTOM 3 M, Tommuuou d = 0,25 M, ecnu Ha 1O-
BEPXHOCTSIX CTEHKH TMOJACPKUBAIOTCSA TEMIEPATyPhI
tl =420 °C, t2 = -5 °C, k03¢ (HUIHMEHT TerI0npoBo/I-
Hoctu creHku | = 0,6 Bt/(m rpan).

2. CTeHKH TONKHM MapoOBOT0 KOTJIA BBIMOJIHEHBI U3 OT-
HeynopHoro kupnuya tonmuHon d = 0,25 m. Temme-
paTypbl Ha BHYTPEHHEHW M BHEUTHEH MOBEPXHOCTSX t1 =
1350°C, t2 = 50°C. TemnonpoBOJHOCTh KUpIWYa 3a-
BHUCHUT oT TeMIIepaTyphl 1 =
0,93(1+0,00075t). Beraucnuth U HM300pa3suTh B Mac-
mrabe pacmpeielieHne TeMIepaTyp BHYTPH CTEHKH Ha
paccrogausx x1 = 0,05 m, x2 = 0,1 m, x3 =0,15 M, x4
=0,2 m.

3. B pe3epByap, coaepxammii 125 M® JKHIKOCTH [UIOT-
HocThIO 1760 Kr/m° , 3akadaHo 224 M JKUJKOCTHU
WI0THOCTBIO 1848 Kr/m® . Onpenenuts MIOTHOCTh IMO-
JIyYUBIIEHCS CMECH.




CtpyKTypHBII

[Inanupyembie pe3ybTa-

JJIEMEHT OneHouHble CpeICTBA
TBI O0yUYCHHS
KOMIIETEHIINH
Bnanets Hagbikamu nipoBenenust | Ilpumep 3a0anus Ha peuwienue 3aoau uz npogeccuo-

aHajan3a II0CTaBJICHHOM
3a7a4n;

Hasbikamu nipoBenieHus
aHanu3a II0CTaBICHHOMN
3a/a4m, BbIOOpAa METO-
JIUKW PEIICHUSI MOCTaB-
JICHHOM 3aJa4M;
HaBpixamu mpoBeaeHust
agajan3a II0CTaBJICHHOMU
3a/1ayd, BBIOOpA METO-
JIMKW PELICHUS MOCTaB-
JIGHHOM 3aja4ul W pe-
UTh €€ pa3HBIMU CIIO-
cobamu;

HanbHOU odracmu:

[Tonerit cranibHOM map paguycom 100 MM ¢ BHYTpeH-
HEW TOoJIOCThI0 paanycoM 20 MM UMEET TeMIEeparypy
BHyTpeHHel noBepxHocT 100 °C, BHEmIHEH MOBEpX-
Hoctu 20 °C. Onpenenutsh OJHOMEPHOE TeMIeparyp-
HOE I10JI€ /YIS CTAIBHOIO MOJIOTO MIapa MPH IPAaHUYHBIX
ycioBusix nepsoro poaa (I'Y 1). Hdano: 1. ['eomerpu-
yeckue pasmepsl (puc. 1) — paamyc BHyTpeHHEH mo-
BepxHocTd R1 = 20 mMM; — paguyc BHEIIHEW MOBEpX-
Hoctu R2 = 100 mmMm. 2. CoiicTBa Marepuania: — Mare-
puan mapa crajb; — TEIUIONPOBOAHOCTE A = 45
Bt/(M'K). 3. I'panuunbie ycioBus: — TeMmIeparypa
BHyTpeHHel nosepxHoctu T1 = 100 °C; — Temneparty-
pa BHewHel noepxHoctu T2 = 20 °C. Haiitu kapTuny
OJTHOMEPHOTO TEMIIEpaTypHOro TOJs chepuyecKon
CTEHKH [JIs ciy4asi, KOrjJia TemIepaTypa 3aBUCUT
TOJIBKO OT OJIHOM KOOpAMHATHL. TemIonpoBOIHOCTb A —
MOCTOSIHHASL BEJTMYMHA. [ paHUYHbBIE YCIOBUS COOTBET-
ctBytoT I'Y 1 pona.

I1K-4.CriocoOHOCThIO K MTPOBEACHHUIO SKCIIEPUMEHTOB I10 33JJaHHON METOIMKE, 00pabOTKE U aHAJIH-
3y MOJIYYEHHBIX PE3YJIHTATOB C MPUBJICYCHUEM COOTBETCTBYIOIIETO MAaTEMATHYECKOTO armapara.

3HaTh OcHoBy Teopun skcne- |Ilepeuens meopemuueckux 60npocog K auemy:.
puMeHTanbHBIX Hccne- | 1. [ToHsTue mMaremMaTHueckoi MoJieNn U OOLIMe MPHUH-
I[OBaHHfI; IUIIBI, 3Tallbl €€ TOCTPOCHU.
OcHOBHBIE METO/bI MO- |2. BBIUMCIUTENBHBIA SKCHEPUMEHT U aJeKBATHOCTb
JICITMPOBAHMS U IUIAHU- | MOJEIIEH.
poBaHus 3KcnepuMeH- |3. UucneHHoe uHTerpupoBanue. [lonnHomuanbHas amn-
TalbHBIX  MCCJIENOBA- | POKCUMAIIUS.
HUM; 4. TlpuMeHeHue SJIEeKTPOHHBIX TAOMUIl JJIS peIIeHHs
OcHOBHBIE METOAbI MO- HWHXXCHCPHBIX 3a1a4 YMCJICHHBIMU METOJaMHU.
JIEIMPOBAHMS U IUIAHU-
poBaHUA OSKCIICPUMCH-
TaJbHBIX UCCIIEI0BAaHUN
U TOPSIOK U3 MpOBe/e-
HUS;

YmMmeTh Beinenute nens uccie- | Ipumepnoe npakmuueckoe 3a0anuex3auemy:.

JIOBaHMM;

BreigenuTts 1enn uccie-
JIOBaHUW, TPUMEHUTH
OINH W3 METOIOB I
pelIeHus]  MOCTaBJIECH-
HOM 3a71a49M;

Breigenuts 1enbp uccie-
JIOBAaHWM, TPUMEHHUTH
1000 U3 METOIOB Ma-
TEMaTUYECKOI'0  amiia-
paTta Uil pelieHus Mo-
CTaBIICHHOM 3aJ1a4H;

1. TlpusmaTudeckas NpsIMOYroJibHasi €eMKOCTh, 3aIloJ-
HEHHasl BOJIOW, UMEET B MECTE COCAMHEHHUS OOKOBOI
CTEHKM C JHOM KpPHUBOJMHEWHYIO IWJIMHAPUYECKYIO
BCTaBKY paauycoMm 1 M, u mmpunoit b = 1,2 m. Omnpe-
JENIUTh CUIY HW30BITOYHOTO THUAPOCTATUYECKOTO JIaB-
JIEHUs, JEWCTBYIOIIET0 Ha KPUBOJMHEHHYK) LHJIWH-
JIPUYECKYI0 TOBEPXHOCTh BCTaBKH, €CJIM HUXKHSSI TOY-
Ka KpUBOJIMHEHHOW MOBEPXHOCTH HAXOJIUTCS Ha TIy-
oune h=2,5 m.

2. OnpenenuTs pacxo BoJbl V, MPOTEKAIOIIEH Mo ro-
PU3OHTAILHOMY TPYOOIIPOBOAY, MPHU CICTYIOIIUX HC-
XOJIHBIX JMaHHBIX: Harop H = 4 M, amuHa TpyOompoBo-




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

[Inanupyembie pe3ybTa-
TBI O0yUYCHHS

OneHouHble CpeICTBA

na 1 = 52 M, muamerp tpyodomnposoaa d = 100 mMm, ab-
COJIIOTHAsl LIEPOXOBAaTOCTh CTEHOK TpyOompoBoaa A =
1 MM, Temneparypa Boabl t = 20 °C. Yros OTKpbITUSA
npobkoBoro kpana 20°. ITocTpouTs HANOPHYIO U TbE-

30METPUUECKYIO JTUHHH.
3.

Bnaners

Hasbikamu nipoBenieHus
aHalu3a HUCXOJHBIX IIa-
paMeTpoOB  MOJEIIUpYye-
MOM CHCTEMBI;
Hasbpikamu nipoBenieHus
aHanu3a HUCXOJHBIX IIa-
paMeTpOB MOAEIHUPYE-
MOH CHCTEMBI, BbIOOpA
dbakTopoB, omnpeaens-
IOIIUX MapaMeTPOB;
Hasbpikamu nipoBenieHus
aHanu3a UCXOMHBIX IIa-
paMeTpOB  MOAEIHUPYE-
MOH CHCTEMBI, BbIOOpA
dbakTopoB, omnpeaens-
FOIUX napameTpoB,
MPOBOJIUTH MOJIEIUPO-
BaHUE U 00paboOTKy pe-
3yJIbTATOB HCCJEN0BA-
HUM;

Ilpumep 3a0anus na pewenue 3a0au u3 npogheccuo-
HaAbHOU 0d1acmu:

1. XKuaxocts ABMXKETCA IO TPYOOIIPOBOAY, COCTOSIIIE-
My H3 JBYX Y4YacTKOB TpyO pasHoro nuamerpa. Ha
nepBoM yyactke TpyOsl auamerpom 100 MM, cKkOpocTh
teueHus 50 cm/c, Ha BTOPOM y4acTKe CKOPOCTh Tede-
Hus 20 cm/c. KakoB quamerp TpyObI HA BTOPOM y4acT-
Ke?

2. W3 OTKpBITOrO pe3epByapa 4depe3 Kpyrjioe OTBEp-
ctue auamerpoMm d = 4,5 cM B ero cTeHke TpedyeTcs
MPONYCTHTH pacxo] Boasl V = 6 n/c. Onpenenuts: a)
kako# Hamop H oGecneuyuT 3amaHHbIA pacxod; 0) Kak
M3MEHUTCS Pacxojl, €ClIM K OTBEPCTHIO IPUCOEAUHUTH
BHEUIHUI IUIUHAPUYECKUI Hacagok auamerpoM d =
4,5 cm npu BeluuCIeHHOM Hanope H.

3. Kak u3meHuTcs pacxof;, €ciav K OTBEPCTHIO IUaMET-
pOM 5 CM NPUCOEAUHUTH BHEIIHWN IUIMHIAPUYECKHUI
HacaloK TOro ke nquamerpa? Hamop Hax LEHTpoM OT-
Bepctust 1,2 M. Kakum nomkeH ObIThb Hamop, 4TOOBI
pacxon, MPOXOASAIIMI Yepe3 HAcaJOK OCTaJCs TaKUM
e, YTO U Yepe3 OTBepCTHe?

0) Ilopsaook npogedenusn npomexicymounoil ammecmayuu, NOKazamenu U Kpumepuu oyeHuea-

HUs.

I[J'IH MOJIY4CHHA 3a4€Ta MO AUCHUILIMHE CTYACHT JOJDKCH IMOKa3aTbhb CICAYIOIIHWE 3HAHWA,

YMCHUA U HABBIKU I10 UCIIOJIb30BAHHUIO U BHCAPCHUIO PE3YJIbTATOB O6pa30BaTeJIBHOI>’I JCATCIbHOCTU.

— Ha OLICHKY «3a4YTCHO»:

1. CTy,Z[eHT JOJIKCH I10Ka3aTb YpPOBCHb 3HaHUM HE TOJBKO Ha YPOBHC BOCHIPOU3BCACHHUA U
00BIACHEHHS I/IH(i)OpMaI_II/II/I, HO W MHTCIIJICKTYAaJIbHBIC HABBIKW PCHICHUSA r[p06neM " 3a71a4, HaXO0XK-
JACHUSA YHUKAJIbHBIX OTBETOB K HpO6HCMaM, OLICHKU U BBIHCCCHUS KPUTUUCCKUX Cy>KI[CHPII>i;

2. CTy)]eHT JOJDKCH MPEAOCTAaBUTH BBIIIOJHCHHOC 3aJIJaHUEC, B KOTOPOM OBLIU OBI OTpaXCHbI
HpO6JICMBI, Kacaromuecs BCEX aCIICKTOB H3y‘laeM0fI JAUCIHUITIIINHBI.

— Ha OLICHKY «HE€ 3a4YTEHO)».

1. CTy,Z[CHT HC BJIaCCT TepMHHOHOTHef/'I I/I3y"-IaCMOI7I JAUCIUIIIINHBI,

2. CTy)]eHT HC MOXCT IIOKa3aTb 3HAHWA Ha YPOBHC BOCIIPOU3BCACHUA U 00BICHEHUS WH-
(I)OpMaI_II/II/I 1/13yqaeM0171 JUCHUIIIINHBI,

3. He MoxeT mokas3arb HUHTCIUICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3aa4.

8. YueOHo-MeTOoAMYecKoe 1 MH(OPMAIIHOHHOE 00ecTiedeHue TN CIUTIINHbI
a) OcHoBHas JIUTEpaTypa:

1. Tapacuk, B. I1. MaTtematndyeckoe MOJETUPOBaHHE TEXHUYECKUX cUCTEM : yueOHHK / B.I1.
Tapacuk. — Munck : HoBoe 3Hanue ; Mocksa : UHOPA-M, 2020. — 592 c¢. — (Bsicmee o6pa3o-



Banue: bakamaBpmar). - ISBN 978-5-16-011996-0. - Tekcr : omekrtponnbiii. - URL:
https://znanium.com/catalog/product/1042658 (nara ob6pamenus: 13.10.2020). — Pexum goctyna:
IO MOATHCKE.

2.Briconkuit,JI.11.MaTemaTndeckoenpu3nuecKoeMo1eTMPOBaHUETIO TCHIIMAIbHBIX TeUSHHIK
uakoctu:yaeonoenocooue/JI.M.Beicorkuii,I'.P.Konepauk,.C.Beiconikuit.—2-eu3 ., ucnp.—
Canxkr-IlerepOypr:Jlanp,2014.—64c.—ISBN978-5-8114-1554-0.—
Tekct:amekTpoHHbIH//JIaHb:AIEKTPOHHO-OMOINOTEeUHAsICHCTEMA. —
URL:https://e.lanbook.com/book/44842(naraobparienns:30.09.2020).—Pexxumpoctymna: isiaBTo-
PH3.TI0JIb30BATENCH.

0) /lomoJiHUTe IbHAS JIUTEpaTypa

1.Yukypos, H. I'. MonenupoBanue cucteM u mpoieccoB: YueOHoe mocodue / H.I'. Yuky-
pos. - M.: 11 PUOP: HUL] Uudpa-M, 2019. - 398 c.:- (Briciiee obpazoBanue: bakanaspuar). -
ISBN 978-5-369-01167-6. - Tekcr : 3JICKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/1010810 (nara obpamenus: 13.10.2020). — Pexum mocrymna:
IO MOATHCKE.

CemeHnoB, b. A. VHeHEpHBII SKCIIEPUMEHT B IPOMBILUIEHHOHN TEIJIOTEXHUKE, TEIIOHEP-
TeTHKE U TEIUIOTeXHOoJorusx : yueOHoe mocodbue / b. A. CemeHoB. — 2-¢ u3a., pom. — CaHKT-
[TerepOypr : Jlanp, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — Texkcr : snekTpoHHbIi // JlaHb :
3eKTpoHHO-0nOanoreynas cucrema. — URL: https://e.lanbook.com/book/5107 (nata oOparieHus:
13.10.2020). — Pesxxum pocTyna: AJisi aBTOPH3. MOJIb30BaTEICH.

3.Jleymmn, U. O. MonenupoBaHue NpoIeccoB U 00bEKTOB B MeTauypruu : yueouuk / N.O.
Jleymus. - M. : @opym : HULI MTHOPA-M, 2019. - 208 c. - (Briciuee o6pa3oBanue: bakanaBpuar).
- ISBN 978-5-91134-732-1. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1012428 (nara ob6pamenus: 13.10.2020). — Pexum mocrymna:
IO MOJIIHCKE.

B) [lepedyennb MeTOIUYECKUX YKA3aAHU

1. Komnues, B.B. Craructuueckas 06paboTka pe3yabTaToB TEIIOPU3NIECKOTO KCIIEPUMEH-
ta: Metox. ykazauus. / B.B.Konues, B.®.Tonmmauesa, A.I1. Mopo3os - Marauroropck, [OY BITO
«MI'TVY», 2011.-22c.

2. MatBeeBa, [.H. DkcniepuMeHTaIbHOE UCCIICIOBAHKE MTPOIIECCOB TEINIOOOMEHA: yueOHOe
nocobue /I""H. MatseeBa, 0. Taprakosckuii, 5.K. Cennukun - Marunuroropck : ®I'bOY BIIO
«MI'TVY», 2011.-57c.

r)[Iporpammuoe ob6ecneuenue u UuTepHer-pecypceni:
IIporpammHoe oGecnieueHue

Haumenosanue 110 NenoroBopa Cpok AeiCcTBUS TUIEH3UU

MSWindows7Professional (ms JN1-1227-
KJIaCCOB) 180108.10.2018 11.10.2021
MSOffice2007Professional Nel1350117.09.2007 0eccpouHo
ComsolMultiphysicsAcademicClass K-69- GeccpodHoO

140118.09.2014

CBoOosHO pactpo-
FARManager crpansemoe TTO O6eccpouHo
MathCADv.15EducationUniversityE |/1-1662-

OeccpovyHO

dition 130122.11.2013

IIpodeccnonanbHbie 6a3bl JaAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Haspanue Kypca CchplIKa

HammonansHas uHQOpMaIMOHHO-aHATUTHYECKAs CHUCTe-

Ma —Poccuiickuii uHaekc Hayunoro nurTuposanus|URL:https://elibrary.ru/project_risc.asp

(PUHI)



https://znanium.com/catalog/product/1042658
https://e.lanbook.com/book/44842
https://znanium.com/catalog/product/1010810
https://e.lanbook.com/book/5107
https://znanium.com/catalog/product/1012428

[Touckosas cuctema Axanemus Google (GoogleScholar)

URL.:https://scholar.google.ru/

Nudopmanmonnas cucrtema — EgumHOEe OKHO gocTyma K
HHGOPMAIMOHHEIM pecypcaM

URL:http://window.edu.ru/

®enepalibHOE TOCYJaPCTBEHHOE OIOIKETHOE YUPEXKICHUE
«DenepanbHbIi HHCTUTYT MPOMBIIUICHHOW COOCTBEHHO-
CTU»

URL:http://www1.fips.ru/

DIIeKTPOHHBIE pecypcbl OoubImoTeku MI'TY-
uM.['.M1.HocoBa

http://magtu.ru:8085/marcweb2/Default
.asp

MexnayHaponHas HaykoMeTpudeckas pedepaTuBHas U
IIOJITHOTCKCTOBAA 6a3a JAHHBIX HaylleIX n3aa-
auii«Webofsciencey

http://webofscience.com

9. MaTtepuajibHO-TeXHUYECKOE olecnedeHne JUCHUNINHBI (MOAYJIsl)

Tun u Ha3BaHMe ayIUTO- OcHauleHue ayTuTOpPHU

pun

VY4eOHble ayAUTOpUU IS
NPOBECHNUS 3aHATHI JEKLIU-

JICHUS UHMOPpMaLnn
OHHOI'O THIIa (b pMall

MYHBTHMGHHﬁHBIC CpeacCTBa XpaHCHHU, IICpCaAavIn U IMpCaACTaB-

Y4eOHble ayAUTOpUU IS
MPOBEJICHUS TPAKTUYECKHUX
3aHATUH, TPYIIOBBIX U UH-
JMBUAYAIIbHBIX KOHCYJIbTa-
LUH, TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOM aTTECTANH

Jlocka, MyJIbTUMETUIHBIN ITPOEKTOP, IKPaH

VY4yebHble ayIUTOPUH IS

BBIITOJIHEHUS KYPCOBOT'O [TepconanbHble KoMIbIOTEPHI ¢ TakeToM MS Office, BbIxo0M B
MIPOEKTUPOBAHUS, ToMelle- | VIHTepHEeT U ¢ 10CTYNOB B 3JEKTPOHHYIO HH()OPMAIIMOHHO-
HUS JUIs1 CAMOCTOSATENIBHOM 00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

palboThl 00yJaIOUIUXCS




