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1. Ilesm ocBOeHUS AU CUUILIMHBI

OcHoBHasi 1eNb AUCHUIUIMHBL «TexHudeckass AUAarHOCTHUKAa M HaJEXKHOCTh
TEXHUYECKUX CHUCTeM» — JaTh CTyJeHTaM HEOOXOJAMMbIE OCHOBHbBIC 3HAHUS B
o0JlacTU TEOPUU HAJNEKHOCTH TEXHMYECKHUX CHCTEM; aHaju3a, OIECHKU U
peryJIMpOBaHMUsl  TEXHUYECKOTO M  TEXHOTEHHOTO  DKOJIOTMYECKOIO  PHCKA,;
chopMHpOBaTh HAYYHO-METOJIMYECKYI0 0a3zy Hisi  JalIbHEWIIEro  U3y4YeHUs
NPUKJIAJAHBIX ~ HAMpaBiIeHUH 0e30MacHOCTH  TEXHOJIOTMYECKUX TMPOILECCOB U
npous3BOACTB. JlaTh mpencraBieHue OakanaBpy O 3ajadyax aHajdu3a U CHHTE3a
TEXHUYECKUX CUCTEM C TOUKHU 3PEHUS UX HAJEKHOCTH.

OCHOBHBIMM 33/1a4aMU JUCUUIUIUHBI SIBJSIOTCS N3y4EHUE OCHOBHBIX MOHATHI U
MOKa3aTejael HaJeKHOCTU TEXHUYECKUX CHUCTEM, METOJIOB €€ MOJIETMPOBAHUS U
OLICHKH; YCBOCHME OCHOBHBIX MOHSTUA W METOJOB aHaldu3a W PEryIupOBaHUS
TEXHUYECKUX CHCTEM; MOJIydYe€HHE 3HAHUW B 00JIACTH HAJIE)KHOCTU TEXHUYECKHUX
CUCTEM.

B xoae NEeKIMOHHBIX U MPAKTUYECKUX 3aHATUU TMOJYUYEHHBIE TEOPETHUUYECKUE
3HAHUS yTIyOJISIFOTCS U 3aKPEIUISIOTCS Ha KOHKPETHBIX MPAKTUYECKUX MpUMeEpax Mo
HAJICKHOCTH TEXHUYECKUX CUCTEM.

[TonmyyeHHble 3HAaHMUS JOJKHBI O00ECTEUUTh OyIylIeMy CIEHHAIUCTy BO3-
MO>KHOCTb YCHEITHON PabOThI 1O CHEUATBHOCTH.

3amaueil nucuMIUIMHBL  «HageKHOCTh TEXHUYECKHX CHUCTEMY»  SBIISIETCS
MOATOTOBKa OakamaBpa K TIPAKTUYECKOM JEATEILHOCTH IO  HAaIMpaBIEHUIO
18.05.01«XuMnueckas TEXHOJIOTHS SHEPTOHACHIIICHHBIX MATEPUAIIOB U U3ETUI»

2. Mecro jucuuniinael B crpykrype OII 0akanaspa

JucuuminHa OTHOCHUTCS K YacTW ILUKJIa AMCIUIUIMH 1O BbIOOpY Osioka Bl
OakanaBpa.

N3ydenne aucuuiuivHbl Oasupyercss Ha JaucHMIuinHax —«MaTtemaTukay,
«IIpoueccel m anmapaTel oTpacinn», «KOHCTpyupoBaHHWE W pacueT JJIEMEHTOB
000pyIOBaHUS OTPACIINY.

HuciumuiiHa ~ obecrieuMBaeT — M3yd4eHHME — JUCHUIUIMH:  «TexHuyeckas
JIMArHOCTUKA», «PEMOHT U MOHTaX 000pYOBaHUS.

3. IlepeyeHnnb MIaHUPYEMBbIX Pe3yJbTATOB 00y4eHHS MO AUCHUILIHHE
(MOyJ110), COOTHECEHHbIE C IJIAHMPYEMBIMHU Pe3yIbTATAMU OCBOEHMUS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI.

B pe3ynbraTre OCBOEHHS ~JUCHMIUIMHBL  (MOIYJs) Yy  OOYy4YarOIIMXCs
dhopMUPYIOTCS CIAEAYIONUE KOMIIETCHIIMU U JOJIKHBI ObITh JOCTUTHYTHI CIETYIONINE
pe3yabTaThl 00yUYeHHUs Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIUX KOMITETCHITUH:

Kon B pesyabTarte ocBOCHHSA Ilepeyensb muIaHUpPyeMbIX




oOpa3oBaTeyIbHOM

MPOrpaMmblI pe3yabTATOB 00y4eHHS 0
KOMIIETCHIINU .
Oﬁy‘laIOHII/II/ICﬂ JOJIZKCH JUCHHUIIJINHE
o0J1agaTh
Coocoben ucrnons3oBaTte | 11IK-16.1 3HaeT  OCHOBBI  TEOpPUHU
COBPEMEHHOE IepeHoca MMIyJbca, Teljla W Macchl;
OIIK -2 TEXHOJIOTMYECKOE U CIDMHTUITAS Pusmiccioro
MOJICITUPOBAHHSI XUMHUKO-
aHATHTHHCCKOC TEXHOJIOTHUECKUX MPOLECCOB; OCHOBHBIE
00opyoBaHKe TIPH YpPaBHEHMSI  JBWKEHHMS  JKHUIKOCTEH;
MIPOBEACHUN HAYYHOIO U | OCHOBBI TEOpPUU TEeIUIONEepe1auH;
TEXHOJIOTHUYCCKOTO OCHOBBI TCOpUHU Macconepecaaiu B
SKCIIEpUMEHTA, chcTeMax €O 013060I[H0171 u
NPOBOMUTE 06PaBOTKY HETOJABMKHOW TpaHUIEH pas3zena q)asv;
TUIIOBbIE MIPOLIECCHI XUMUYECKOH
aHaJIns3 HOJITyqCHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIINE
pe3yJIbTaTOB anmaparsl ¥ METO/IbI UX pacyera.
[IK-16.2 3naer MeTOAbl MOCTPOEHUS
HMIUPUYECKUX  (CTATHUCTUYECKUX) H
(U3UKO-XUMUYECKUX  (TEOPETUUYECKHUX )
Mojienei XMUMHUKO-TEXHOJIOTHYECKUX

IIPOLIECCOB.

IIK-16.3 3HaeT MeTOABl ONTUMH3ALUHU
XUMHUKO-TEXHOJIOTHYECKHUX IPOLIECCOB C
OPUMEHEHUEM  SMIIUPUYECKUX  W/HUIH
(U3UKO-XUMUYECKUX MOJEIEH.

IIK-16.4 3HaeT OCHOBHBIE ITPUHIIMIIBI

OpraHu3aINH XUMHUYECKOTO
MPOU3BOJACTBA, €ro  HepapXUyecKou
CTPYKTYpBI;, 0OIIMEe 3aKOHOMEPHOCTH
XUMUYECKUX  IPOIECCOB;  OCHOBHBIE
XUMUYECKHUE TMPOU3BOICTBA.

[IK-16.5 3Haer OCHOBBI  TEOpUU
mpouecca B XMMHUYECKOM PeakTope,
METO/I0JIOTHIO HCCIIE0BAHUS
B3aUMO/JICUCTBUSA MPOLIECCOB

XUMUYECKUX MPEBPALECHUNA U SBICHUN
mepeHoca Ha  BCEX  MacIITaOHBIX
YPOBHSIX, METOJIUKY BBIOOpa peakTopa u
pacdera mpoliecca B HEM; OCHOBHbIE
pPEaKLMOHHBIE TPOLECCHl M PEaKTOPBI
XUMUYECKOH W HePTEeXUMHUECKOU
TEXHOJIOTHUH.

[IK-16.6 Ymeer ompenenarb Xapaktep
JBWKEHUS  JKUJIKOCTEH U Ta30B;
OCHOBHBIC XapaKTEPUCTUKHU TIPOIECCOB
TEIJIO- U Maccolepejaum; pacCUUThIBATh
napameTpbl U BBIOUpaTh anmnaparypy ajis




KOHKPETHOI'O XUMHUKO-
TEXHOJIOIMUYECKOT 0 Ipolecca.

I1K-16.7 Ymeer paccunThIBaTh
OCHOBHBIE XapaKTePUCTHKH
XUMHUYECKOr0  Tpolecca,  BbIOMpaTh
palMoHANIbHYI0 CXEMYy IPOU3BOJICTBA
3aJ1aHHOTO MPOJYKTa, OLICHUBATh
TEXHOJIOTUYECKYIO 3¢ pexTUBHOCTH
IIPOM3BO/ICTBA.

I1K-16.8 YmMmeer BbIOpaTh TN peakTopa
u paccumuTarh TEXHOJIOTHUECKUE
mapaMeTpsl IS 3aJaHHOTO IIpolecca;
ONpENeNIUTh  MapaMeTpbl  HaWITydIleH
OpraHM3aliy mpolecca B XMUMHUYECKOM

peakrtope.
[IK-16.9 YmMeer omnpenensitb OCHOBHBIE
CTaTHYECKUE Hu IUHAMHUYECKHE

XapaKTEPUCTHKA OOBEKTOB, BHIOMPATH
palMOHAIbHYIO CUCTEMY PErYJIMPOBAHUS
TEXHOJIOTHYECKOT0 Ipoliecca; BHIOMPATh
KOHKPETHBIE ~ THUIIBI  MPHOOPOB  JUIA
JTUarHOCTUKH XUMUKO-
TEXHOJIOTMUYECKOT 0 IIpolecca.

IIK-16.10 YMeer npuMeHATb METOABI

BBIYMCIIMTEIILHOM MaTeMaTHKH Hu
MaTEMaTHYECKOMN CTAaTUCTUKHA IUTS
MOJICIIUPOBAHUS H OINTHMH3AIINU
XUMHUKO-TEXHOJIOTHYECKHUX MPOIIECCOB.

I[IK-16.11 Bnaneer METOaMUu
ompeieTIeHUs OINTHMAIBLHBIX 51
palMOHAIBHBIX TEXHOJIOTHYECKUX

PEXXUMOB pabOTHI 000PYIOBAHUS.
I1IK-16.12 Bnaneer MmeronaMu pacdera u
aHaJM3a TPOLECCOB B  XMMHYECKUX

peakropax, onpeeneHus
TEXHOIOTHYECKUX IoKa3aTeseH
npoiiecca; METOJIaMH BBIOOpA
XUMUYECKUX PEAKTOPOB.

I1IK-16.13 Bnaneer METOJaMUu
YIIpaBICHUS XUMHKO-

TEXHOJIOTUYECKUMU CUCTEMaMHU 51
METOJAMHM  PETYJIMPOBAHMS  XUMHUKO-
TEXHOJIOTMYECKUX IPOLIECCOB.

4. CTpyKTypa u cofep:KaHUe IMCHUIIMHBI.

OO6miast TpyJ0EMKOCTh JUCHMIUIMHBI COCTaBIsAeT 4 3a4ETHBIX €IUHHUIIBI, T.C.
144 akameMHuYecKMX 4Yaca, KOTOPBIE BKIIOYAIOT ayJUTOPHYIO padoTy (JIEKIHH,



NPAaKTUYECKUE W CEMUHApPCKHUE 3aHATHS), a TaKKe CaMOCTOSTENIbHYIO padoTy
CcTyneHTOB. @OpMa KOHTPOJIS — 3a4erT.

Crpykrypa u coaepkaHue AUCHUILIMHBI «Hane:KkHOCTh TEXHUYECKUX CUCTEM)
10 CpOKaM U BHJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

Conep:xxanme pa3aeoB TUCUMILIMHBI.
4.1. 3HadveHue, 321a4M U OCHOBHbIE MOHSTHUSA TEOPUU HAIEKHOCTH.

Ponb ¥ 3HaueHWe HANE)KHOCTH TEXHUYECKMX CHUCTEM B Pa3BUTHH HAy4YHO-
TEXHUYECKOTo mnporpecca. DakTopel, onpeneauBIINe pa3BUTUE TEOPUU HAJIEKHOCTH,
0030p OCHOBHBIX (DaKTOPOB, BIUSIOMIUX HAa HAACKHOCTh. OIlCHKAa HAJEKHOCTH
OOBEKTOB JIBYMsI TYTSIMHU: CTAaTUCTUYECKONM O0OpabOTKON AKCIIEPUMEHTATbHBIX
JAaHHBIX ¥ AHAJTUTHYCCKU-BEPOSITHOCTHBIM TPEJCTAaBICHUEM 3aKOHOMEPHOCTEH
(GU3UYEeCKUX TMPOIECCOB, MPOTEKAIMUX B 00BekTax. HamekHOCTh OOBEKTOB Ha
CTaJMM TIPOCKTUPOBAHUS W HA CTaAUM DJKCIUTyaTanud. KOHTPOJIb TEXHUYECKOTO
COCTOSIHUSI OOBEKTOB Ha CTa/IMH dKCIUTyaTaI|H.

OCHOBHBIC TIOHSTHS TEOPUU HAJEKHOCTH: OC30TKA3HOCTh, OJITOBEYHOCTD,
PaboTOCIIOCOOHOE COCTOSIHUE, PEMOHTONPUTOHOCTh 00BEKTA, COXPAHSIEMOCTh, OTKa3
(moBpexjaeHue), HapaOboTKa (10 OTKa3a), MpelebHOE COCTOSHHUE, BEPOSITHOCTH
0e30Tka3HOW pabOThl, WHTCHCHMBHOCTH OTKAa30B, 3aBUCHUMOCTh WHTECHCHUBHOCTH
OTKa30B OT BPEMECHHU.

Knaccuduxkanus uzaenuii mo HaZe)KHOCTH U BBIOOP HOPMHUPYEMBIX MTOKa3aTelen
HagexHoctu. Kpurepuu knaccuduxanuu. Matematudyeckue Mozenu 3pPeKTuBHOCTH
GyHKIIMOHUPOBAHUS O0OBEKTA

3aBHCHUMOCTh MEXJy 3aTpaTaMH Ha OOOpYJIOBaHHE M €ro HaJeKHOCTHIO,
3aBUCUMOCTb 3aTpaT Ha OOOpYAOBAaHHE OT BPEMEHH, 3aBUCUMOCTb KOJWYECTBA
OTKa30B OT BPEMEHMU.

4.2. MareMaTuyecKkue OCHOBbI Teopuu Hajae:xxkHocTtu. Hexoropsie
3aKOHBbI pacnpejeJeHusi BEPOATHOCTH, MUCNOJIb3yeMble B TEOPHUH
HAJNEKHOCTH.

OCHOBHBIC TTOHATHUS: COOBITHS — AOCTOBCPHBIC, HCBO3MOXHLIC 1 cnyqaﬁHHe;
COOBITHST — CJIOKHBIC, 3aBHCHMBIC W HC3aBHCHUMBIC, cnyqaﬁHaﬂ BCJIMYNHA —
HCIIPCPBIBHAA 1 AUCKPCTHA.

Teopema cIlIO)KE€HUsI BEPOSITHOCTEW. Teopema yMHOXEHHUS BEPOSITHOCTEW.
IToHsTe pacnpeneneHuss BEpOSITHOCTEM, INIOTHOCTH PACIIPEICIICHUSI BEPOATHOCTEN,
byHKIMM pacnpeneseHus BeposTHOcTel. [IoHATHS MaTeMaTHYeCKOTO OXKUJIAHUA,
JIVCTIEPCUU, CPEJTHETO KBAIPATUYECKOTO OTKIIOHEHUS.

3aKOHBI  paclpe/ieNieHuss BEPOATHOCTH  JUISl  JIUCKPETHBIX  BEJIUYUH:
OMHOMHANILHOE pacnpenenenue, pacnpeaenenue [lyaccona. 3akoHbl pacnpeneineHus
BEPOSITHOCTU JUISl HENPEPBIBHBIX BEJIMYMH: JKCHOHEHIMAIBLHOE PAacIpelelICHUE,
pacripeneneHue BeiiOymna, HoOpMainbHOE paclpejielieHHe, JorapuPpMUUecKu-



HOpPMAaJILHOE pachpeiesicHHe.

Komnosnmms pacnpenenenuid. CBOMCTBa KOMIIO3ULMHA — PacCIpeAcIICHUM.
enTpansHas npeaenbHas TeopeMa. Cyneprno3unus pacripeiesiCHUN.

4.3. CTpyKTYypHBIH aHaJIu3 CUCTEMbI TEXHOJIOTHYEeCKOro
o0opynoBaHus.

ITonsTne cUCTEMBI TEXHOJOTUYECKOIO 060py)103aH1/151; (I)&KTOPBI, OT KOTOPBIX
3aBUCUT HAACKHOCTH CHCTCMBI TCXHOJIOTHYCCKOI'O 060py,ZIOBaHI/I$I. HﬁI[G)KHOCTB
CHUCTCMBI C ITOCJICAOBATCIbHBIM COCANHCHHNCM JJICMCHTOB. MaciraOHbIH Iepexoa B
TCOPHUHN HAACIKHOCTH. H&IIG)KHOCTL CUCTCMBbI C IIapaUICIIBHBIM COCAWHCHHUCM
QJICMCHTOB. HaI[e)KHOCTI) CHCTCMEI C KOM6I/IHI/IpOBaHHI>IM COCIUMHCHUCM JJICMCHTOB.

[lonsATHE CIIOKHOM TEXHUYECKOW CHUCTEMBI. MeToabl pacuera HaJACKHOCTH
CIOXXHBIX TEXHHYECKHUX CHCTEM: METOJ MpsMOro mnepedopa BCeX BO3MOXKHBIX
COCTOSIHUI AJIEMEHTOB (paboTocnocoOHOTO u HEepaboTOCTIOCOOHOTO),
KOMOMHATOPHO-aHATUTUYECKUH  METOJA, METOJ] «MHUHUMAJbHBIX NyTel H
MHHHUMAaJIbHBIX CCUCHUMN.

4.4. PezepBupoBaHHMe W 33Ja4M BbIOOpa ONTUMAJBHOIO YHCJIA
pe3epBHBIX 3JIEMEHTOB B CUCTEME.

Metoapl  TIOBBIIIEHUS  HAJCKHOCTH  (PYHKIIMOHMPOBAHUS TEXHHYECKUX
cucteM. PezepBupoBanne. CrnocoObl M THUIBI pe3epBUpoBaHMs. HarpyKeHHBIH,
OOJIErYeHHbI U HEeHArpy>KeHHbIA pe3epB. BoiOop onTUManbHOTrO Ynciia pe3epBHBIX
AJIEMEHTOB CHCTEMBI B CIIy4ae Harpy>KeHHOTro pe3epBa. PacyeT Ha/JIe)KHOCTH B cliydae
HEHArpy>KeHHOTO pe3epBa. PemieHune 3aJaul O COOTHOUIEHWU HANIEKHOCTH H
MIPOYHOCTH PJIEMEHTOB CUCTEMBI.

4.5. MHcneiTaHuA HA HAAEKHOCTD.

Bunpel wucneiTanuii Ha  HAAEKHOCTb. {DOPCUPOBAHHBIE UCIBITAHUSA HA
HAJEKHOCTh: (POPCUPOBAHHBIE HCIBITAHUS Ha OE€30TKA3HOCTb, (POPCHUPOBAHHBIE
WCIIBITAHUSI Ha JI0JITOBEYHOCTh, (JOPCUPOBAHHBIE UCIILITAHUS HA peCypcC.

4.6. IlporHo3upoBaHue HAIEKHOCTH HA CTAAUM MPOCKTHUPOBAHMS.

Metoapl TPOrHO3UPOBAHUS HANEKHOCTH Ha CTAIMHA IPOEKTUPOBaHUs. Meron
CTaTUCTUYECKUX UclbITaHui win meton Monte-Kapino. KomOunaropHo-MaTpuiHbIi
METO/L.

4.7. IJKCIUIyaTAIIMOHHASI HAJEXKHOCThb. OnpeneseHue OCTATOYHOIO
pecypca o00py10BaHuUsl.

KoHuenuust ¥ NpUHIUINBI ONEHKH OCTaTOYHOTO pecypca 00OpyJoBaHUS.
AHaJIN3 yCIOBUM 3KCIUTyaTalluu. XapakTEepHbIE MOBpExIeHUs 00beKTOB. Kpurepuu
MPEACIbHBIX COCTOSHUWA. MeETOo/bl OIEHKA BEJIWYMHBI MOBPEKACHUM. MeTombl
OTIPEICNICHHS] OCTATOYHOTO pecypca obopymoBanus. OmnpeneneHne OCTATOYHOTO
pecypca mnOpu MAJTOUMKIOBBIX HArpy3kax, LHKIbl HarpyxeHus. OmnpeneneHue
OCTaTOYHOT'O pecypca Mo KPUTEPUIO KOPPO3UOHHOM CTOMKOCTH.



5. OOpa3oBaTesibHbIE TEXHOJIOTUH.

MeTonuka npenogaBaHus TUCIUILTAHBI « Haie:xKHOCTh TEXHUYECKUX CUCTEM» U
peanm3ais KOMIIETEHTHOCTHOTO TMOAXO0Aa B M3JIOKCHHH W BOCTIPUATHH MaTepHaia
MpeyCMaTPUBACT UCIOJb30BAaHUE CIEAYIOIINX aKTHMBHBIX M MHTEPAKTHBHBIX (OpM
MPOBEJICHUS TPYIIIOBBIX, WHIAWBUAYAIbHBIX, ayJUTOPHBIX 3aHATHH B COYCTAHUHU C
BHEAYIUTOPHOW paboTOil ¢ 1enbio (GOPMUPOBAHHS M PA3BUTHS MPO(HECCHOHATBLHBIX
HABBIKOB 00YYarOIIHXCSI:

— MOJTOTOBKA, MPEJCTaBICHUE U OOCYXKJIEHHE MPE3CHTAINI HA CEMHUHAPCKUX
3aHSITHSIX;

— OpraHu3alys ¥ MPOBEJEHUE TEKYIIETO KOHTPOJIS 3HAHUM CTYJEHTOB B (hopme
0JIaHKOBOTO TECTUPOBAHUS;

— TPOBEACHUE WHTEPAKTUBHBIX 3aHITHA TIO TPOLEAype TOATOTOBKH K
MHTEPHET-TECTUPOBAHUIO HA CAlTax: i-exam.ru, fepo.ru;

— HWCIOJb30BAaHUE WHTEPAKTUBHBIX (OPM TEKYIIETO KOHTPOJISI B ¢opMme
ayJIMTOPHOTO U BHEAYTUTOPHOTO HHTEPHET-TECTUPOBAHUS;

— MPOBEICHUE MACTEP-KJIACCOB 3KCIEPTOB M CIEHHAIHNCTOB IO METOJaM M
CpEeACTBaM U3MEPEHUN, UCTIBITAHUN U KOHTPOJISL.

VY nenpHBINA BeC 3aHATHUI, IPOBOJAMMBIX B MHTEPAKTUBHBIX (popMax, OmNpesesieH
IJIABHOM 1enbl0  00pa3oBaTeNIbHOM MpPOrpaMMbl, OCOOEHHOCTbIO KOHTHMHIE€HTA
oOyuyaroluxcs U coiep>KaHueM JUCHMILTMHBI «Haae:)KHOCTh TEXHUUECKUX CUCTEM» U
B LIEJIOM I10 AUCUMIUIMHE cocTaBiseT 50% ayAUTOPHBIX 3aHITHIA.

6. OneHo4HbIe cpeacTBa /ISl TEKYLIero KOHTPOJISA YCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIMH 110 UTOraM OCBOCHHUSI JUCHUIIMHBI U
yueOHO-MeToanYecKoe obecneyeHne caMOCTOsATe/IbHOI padoThI
CTYICHTOB.

B npouecce o0yueHHs MCHONB3YIOTCS CIEAYIOIIME OLEHOYHbIE (POPMBI
CaMOCTOATENBHON PabOThl CTYJEHTOB, OIIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH U MIPOMEXKYTOUHBIX aTTECTAIlN:

- TOATrOTOBKA K BBIMOJHEHUIO PACYETHBIX 3aJaHUI U UX 3aILNTA,
- KOHTPOJIb 3HAHUU ITPU MTOMOIIU TECTOB.

OOpa3ipl  TECTOBBIX 3aJaHUi, TEMaTWKa pacdYeTHbIX pabOT W BapUAHTHI
3aJlaHNl, BApUaHTBl KOHTPOJIBHBIX BONPOCOB JUIsI NPOBEIEHUS 3a4eTa, BapUaHTHI
HK3aMEHALMOHHBIX OMJIETOB, MPUBEIEHBI B IPUIIOKEHUU 2.

6.1. @oHI OLICHOYHBIX CPEICTB VISl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTALMHU
o0yyaromuxcs o AMCUMILIMHE (MOLYJIIO).

6.1.1. IlepeyeHb KOMIETEHIUH € YKa3aHMEM ITANOB MX ()OPMHPOBAHMSA B
npouecce 0CBOCHUs1 00pa3oBaTeJbLHOH IPOrPaMMblI.

B pe3ynbrare ocBO€HMS AUCHUIUIMHBI (MOIYJIA) (POPMHUPYIOTCS CIEAYIOIINE
KOMITETEHIINHN:



Kon
KOMIIEeTEeHIH

B pe3yabTare ocBOeHUs 00pa30BaTeIbHOI MPOrpaMMbl 00y4aI0IIHIiCS

JOJIKEH 00J1a1aTh

[1IK-16

Crioco0eH UCnoIb30BaTh COBPEMEHHOE TEXHOJIOIMUECKOE U
AHAIMTHYECKOE 000PYI0BaHKE MTPU POBEIEHUN HAYYHOIO U
TE€XHOJOTMYECKOI0 IKCIIEPUMEHTA, TPOBOJUTH 00pabOTKY U
aHaJIM3 MOJIyYEHHBIX PE3yJIbTaTOB

B npouecce ocBoeHus 00pa3zoBaTeNbHOW NPOrpaMMbl JaHHbIE KOMIIETEHLIUH, B
TOM YHCJI€ UX OTJEIbHbIE KOMIOHEHTHI, (DOPMUPYIOTCS MOITAMHO B XOJI€ OCBOEHUS
OOy4YaroMMMHUCS AUCHUIUIMH (MOAYyJeil), MPakTUK B COOTBETCTBUM C Y4E€OHBIM
MJIAHOM W KaJICHJapHBIM rpadukoM yueOHOTo mpoliecca.

6.1.2. Onucanue nokasarejied U KpuTeprueB OLIEHUBAHUS KOMIIETEHIIMH,
(opMupyeMBIX 10 HTOraM OCBOEHH S AU CHUILIUHBI (MOYJIs1), OMUCAHUE IKAJ

Ilokazarenem oneHUBaHUS

O CHUBAaHMHA.

KOMIIETEHIIMMA Ha

Pa3 IN4YHbIX

oTarax Hux

dbopMupOBaHUs SBISETCS AOCTHXKEHHE O0YYarOUIMMUCS IUIAHUPYEMBIX pe3ysIbTaToOB
o0yueHus 0 JUCHUILTUHE (MOAYIIIO).

ITIK-16 - CniocobeH ucnoiib30BaTh COBPEMEHHOE TEXHOJIOTUIECKOE ¥ AHATUTUYECKOE
000pyIOBaHUE MPHU MPO-BEACHUN HAYYHOTO U TEXHOJIOTHYECKOTO IKCIIEPUMEHTA, IPOBOIUTH
00pabOTKy M aHaIU3 NOJYYEHHBIX PE3yJIbTaTOB;

Kpurtepuu ouenuBanus

Iloka3zaTean

2 3 4 5
I1K-16.1 OOyuarommiics OOyuaromumiics OO6yuatomuiics OOyuaroumiics
3HaeT OCHOBHI | JEMOHCTPHPYET JEMOHCTPUPYET JIEMOHCTPHPYET JEMOHCTPUPYET
TEOPHH [IOJTHOE ~ OTCYTCTBHE | HETOJIHOE YaCTUYHOE MIOJIHOE
nepeHoca WIA HEJIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
UMITYJIbCA, COOTBETCTBUE CIIEIYIOUINX 3HAHUN: | CIEAYIOIIMX 3HAHUM: | CIIEAYIOIIHNX
Teria U | CIIEAYIONINX 3HAHWH: | 3HAHWE BapHAHTOB 3HaHUE BaAPHAHTOB 3HAHWIA:
Macchl; 3HAHHE BAPHAHTOB peleHus npooieM, peleHus npobyieM, | 3HaHUE BapUAHTOB
TIPUHITATTBL pereHus mpooeM, CBSI3aHHBIX C CBSI3aHHBIX C pereHus mpooeM,
(U3MUECKOro | CBSA3aHHBIX C MAaIIXMHOCTPOUTENb- MAIIMHOCTPOUTENb- | CBSI3aHHBIX C
MOJICIIMPOBAH | MAIIMHOCTPOUTEIb- | HBIMU MPOU3BOICT- HBIMH [TPOU3BOJICT- | MAalTHHOCTPOUTEIH
U XUMHUKO- | HBIMU IIPOU3BOCT- BaMU BaMU -HBIMHU
TEXHOJIOTUYEC | BAMH Jomyckaroress 3Ha4H- | ; MIPOU3BOCT-BAMHU
KHX TEJIbHBIE omuOKH, | HO JIOITyCKAloTCs |
IPOLIECCOB; NPOSIBIISICTCS.  HEJO- | He3HAYUTEIIbHbIC cBOOOTHO
OCHOBHbIE CTaTOYHOCTh 3HAHUH, | OLIMOKH, onepupyer
ypaBHEHHS 1o psily TIOKa3arese, | HETOYHOCTH, NPHOGPETEHHBIMY
JIBHOKEHUS oOyvaromuicss WCIBI- | 3aTPyIHEHUS  TpHU

3HaHUAMU.




JKUJIKOCTEIH;
OCHOBBI
TEOPUH
TerIonepeay
u; OCHOBBI
TEOPUH
Macconepea
9u B
CHUCTEMax Cco
CBOOOJTHOW |
HETOJBUKHOU
TrpaHULEe
pasznena as;
THTIOBBIE
MPOLIECChI
XUMHYECKOU
TEXHOJIOTHH,
COOTBETCTBY
01115
anmaparel |
METOABl  UX
pacyera.
[1K-16.2
3HaeT
METO/IbI
MMOCTPOEHUS
AMITUPUYECKU
X
(cratuctuuec
KHX) "
¢buzuko-
XUMHUYECKHUX
(Teopernyeck
uX) Mojenen
XUMUKO-
TEXHOJIOTHYEC
KHX
MIPOIIECCOB.
[1IK-16.3
3HaeT
METO/IbI
ONTUMU3AINH
XUMUKO-
TEXHOJIOTHYEC
KHX
MIPOLIECCOB  C
MIPUMEHEHUEM
AMITUPUIECCKU
X u/unu
¢buzuko-

THIBAET 3HAUYUTEIBHBIE
3aTpyAHEHUS npu
OINIEPUPOBAHUM 3HAHU-
SIMU TIPA UX MEPEHOCE
Ha HOBBIE€ CUTYAIUH.

AHAITUTUYECKUAX
OTeparusX.




XAMHYECKUX
MOJICIIEN.
IIK-16.4
3HaeT
OCHOBHEIE
l'IpI/IHIII/IHI)I
OpraHu3alu
XUMHUYCCKOT O
MIPOU3BOJCTBA
, ero
HuepapxuyecK
on
CTPYKTYpBHI;
obmue
3aKOHOMEPHO
CTH
XHUMHYECKUX
MPOIIECCOB;
OCHOBHEIE
XUMHUYCCKUC
MIPOU3BOJCTBA

IIK-16.5
3HaeT OCHOBBI
TEOpUHU
mpomecca B
XUMHUYECKOM
peakTope,
METOI0JIOTHUIO
HCCIICIOBAHU
a1
B3aMMOJEHCT
BUS
MPOIIECCOB
XHUMHYECKUX
MPEBpAILICHUI
u SIBJICHUM
MepeHoca Ha
BCEX
MacCIITaOHBIX
YPOBHSIX,
METOJIUKY
BbIOOpa
peakTopa U
pacuera
mpomecca B
HEM;
OCHOBHEIC
pEeaKUMOHHbIE
MpOLECChl U




PCAKTOPLI

XUMHYECKOU

u

HepTeXUMUYe

CKOM

TEXHOJIOTHH.

[1IK-16.6 OOyuaromuiicst He OO6yuarommmiicst OO0yuarommmiics OO0yuarommmiicst
Ywmeer yMeeT WM B JIEMOHCTPHUPYET JEMOHCTPUPYET JIEMOHCTPHUPYET
OTIpeIeNATh HEJ0CTaTOYHOU HEIOJIHOE YaCTUYHOE MOJTHOE

XapakTep CTEINEHU yMEET: COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
JIBUKCHHUSI y4acTBOBAaTh B | CIEAYIOUIMX YMEHHUNA: | CIEIYIOIIUX I (13 % 0111704
KHUJIKOCTEH U | BBIOOpE y4acTBOBAThb B | YMCHHUI: YMEHHUH:

rasos; ONTHUMAJIbHBIX BBIOOpE y4acTBOBaTh B | y4acTBOBaTh B
OCHOBHBIE BApUAHTOB ONTUMAJIbHBIX BEIOOpE BEIOOpE
XapaKTePUCTH | MPOTHO3UPYEMBIX BApUAHTOB ONTUMAaJIbHBIX ONTUMAJIbHBIX

KM TPOIIECCOB | MOCIEACTBUN MIPOTHO3UPYEMBIX BapHaHTOB BApUAHTOB
TeIio- U | pelIeHusT Ha OCHOBE | MOCHEICTBUI MIPOTHO3UPYEMBIX MIPOTHO3UPYEMBIX
Maccorepena | UX aHajausa pELICHUsI Ha OCHOBE | IMOCJIEACTBUI MOCJIEICTBUM

qu; UX aHaln3a. pelieHus] Ha OCHOBE | pelIeHUs Ha
paccUUTHIBATD JomyckaroTcs 3HaUM- | UX aHAJIU3a. OCHOBE UX aHalu3a
napaMeTpsl U TeJbHbBIE OLINOKH, YMeHus: OCBOEHBI, .

BBIOHpATH TPOSIBISICTCS. HEAOCTA- | HO JIOMyCKAIOTCA CB0oOOIHO
anmnaparypy TOYHOCTb YMCHHI):I‘, N0 | yesHAYMTENBHLIC onepupyer

Al pARy HOK%fTeHeH’ OIIIMOKHU, HETOYHOC- IPUOOPETEHHBIMU
KOHKPETHOT'O 00y4aromuics UCTIbI-

XUMUKO- THIBACT 3HAUNTEIbHBIE | 1 SATPYAHCHHA YMEHIAMH,
TEXHOJIOTHYEC 3aTpyJHEHUS [IPH TIpU aHANIUTAYECKUX | MPUMCHACT HX B
KOTO OIICPHPOBAHUH omnepanusx, nepeHo- | CATyansix
nporecca. YMEHUSIMHA NPHU UX c€ YMEHHUI1 Ha HO- TOBBIIICHHOH
[IK-16.7 [IEPEHOCE HA HOBBIE BbI€, HECTAHIAPTHBIE | CTIOXKHOCTH.
VYMmeer CUTYyallUH. CHTYAIIH.

paccUUTHIBATD

OCHOBHbIE

XapaKTEPUCTH

KU

XUMHUYECKOTO

nporecca,

BBIOMpATH

palyoHaNIbHy

10 CXemy

MIPOU3BOJICTBA

3aJIaHHOTO

MPOIYKTa,

OIICHUBATh

TEXHOJIOTHYEC

KYIO

s dexTuBHOC

Th

MIPOU3BOJICTBA




[1K-16.8
YmMmeer
BbIOpaTh THII
peakropa W
paccumTaTth
TEXHOJIOTHYEC
Kre
napameTphbl
Ui
3aJJaHHOTO
nporiecca;
OTIpeIeNIUTh
napameTphl
Hauydien
OpraHu3aIH
mporecca B
XUMHYECKOM
peakTope.
[1K-16.9
YmMmeer
OTIpeNIeNsITh
OCHOBHBIE
CTaTUYECKHe
u
JTMHAMUYECKA
e
XapaKTepUCTH
KU OOBCKTOB;
BbIOMpATH
panroHaIbHY
10 CHUCTEMY
perynupoBaH
ust
TEXHOJIOTHYEC
KOTO
Ipolecca;
BbIOMpATH
KOHKpPETHBIE
THIIBI
npuOOpOB IS
JTMarHOCTHKH
XUMHUKO-
TEXHOJIOTHYEC
KOTO
npoiecca.
I1K-16.10
YmMmeer

MMPUMCHATH




METOIbI

BBIYUCIIUTEIb

HOM

MaTeMaTUKH

5

MaTremMaTuyec

KoM

CTaTHUCTHKH

TS

MOJICIIUPOBAH

s U

ONTHMU3ALINU

XHUMMKO-

TEXHOJIOTHYIEC

KUX

MIPOILIECCOB.

[K-16.11 OOyuatormiicss  He | OOyyarommiics OO6yuaromuiics OOyuarommiicss B
Bnageer BlIaJeeT 58107 B | BIaJ€eT B HEIMOJHOM | YaCTUYHO BJIAJEET IMOJIHOM 00BeMe
METOIaMH HEIOCTATOYHOI o0beMe  HaBBIKAMU: | HABBIKAMH: BIIaJIEET
ompefeNeHus] | CTENeHU BIIaJieeT | BIaleHUEe HaBBIKAMHU | BIaJeHHE HaBBLIKAMM | HaBBIKAMHU:
ONTHMAJIBHBIX | HABBIKAMH: BIIAJICHHUE | pa3padOTKU pa3paboTku BJIaJICHUE

u HaBBIKAMU 00001IEHHBIX 0000IIEHHBIX HaBBIKAMU
parioHaTbHBI | pa3paboTKH BAPUAHTOB PCIICHUS | BAPHAHTOB PEIICHUS | pa3paboTKu

X 00001IEHHBIX npoOseM, CBSI3aHHBIX | IpoOeM, 00001IEHHBIX
TEXHOJIOTHYEC | BADUAHTOB PEIICHUS | C CBSI3aHHBIX C | BApHAHTOB

KUX PEXHUMOB | MPOOIeM, CBSI3aHHBIX | MAIIMHOCTPOUTENbHBI | MAITMHOCTPOUTENBH | PEIIeHUs Mpodiem,
paboThI c MU TIPOU3BOJICTBAMH, | BIMH CBSI3aHHBIX c
000pyZOBaHN | MAIIMHOCTPOUTENBH | BBIOOpE MIPOM3BOJICTBAMHU, MalIMHOCTPOUTEIb
s. BIMH OITHUMAaJIbHBIX BBIOOpE HBIMH

IIK-16.12 MPOM3BOJICTBAMH, BapUaHTOB ONTHUMAaJIbHbBIX MPOM3BOJICTBAMH,
Bnaneer BEIOOpE MIPOTHO3UPYEMBIX BapUAHTOB BEIOOpE

METOAaMH OINTHMAaIbHBIX MOCJIEACTBHI MIPOTHO3UPYEMBIX OINTUMAaIbHBIX
pacuera U | BAPUAHTOB pelIeHrsT Ha OCHOBE | OCIICJCTBUN BapUAHTOB
aHaJIM3a MIPOTHO3UPYEMBIX X aHaJIn3a. pElIeHUsT Ha OCHOBE | MPOTHO3UPYEMBIX
MIPOIIECCOB B | MOCJIEACTBUI JlommyckaroTcss 3HA4W- | UX aHAIIK3A. MTOCJIEICTBUM
XUMUYECKHUX | PEIICHUS] HAa OCHOBE | TEIbHBIC omuOku, | HaBbIKM OCBOEHBI, | peIICHHS Ha
peakTopax, UX aHaIu3a MIPOSIBIISIETCS HEJOCTa- | HO  JIOMYC-KArOTCS | OCHOBE WX aHAJIM3a
ompeaeneHus TOYHOCTh  BJIAJEHHS | HE3HAUU-TENIbHEIE Cso0OoaHO
TEXHOJIOTHYEC HaBBIKAMHU 110 PSIy | OIIHOKH, MIPUMCHSICT

KUX nokasateneil; oOyda- | HSTOYHOCTH, MOJTy4YeHHbBIE
rmoKasarejiei IONUICS WCIBITHIBACT | 3aTPYAHCHUST TP | HABBIKK B CHUTya-
mporecca; 3HAYNTELHBIE AHATMTUYECKUX LMX IOBBIIIEHHON
METOIaMH 3aTpyTHEHUS IIPH | OTIEPALUSX, CII0KHOCTH.

BbIOOpA

MMPUMCHCHUHN HAaBBIKOB

nepeHoce yMeHHU Ha




XAMHYECKUX
PEaKToOpOB.
IIK-16.13
Bnaneer
METOJIaMH
yIIpaBI€HUA
XHMHKO-
TEXHOJIOTHYEC
KHMH
CUCTEMaMH H
METOJIaMH
peryaupoBaH
A XUMHKO-
TEXHOJIOTHYEC
KHX
MIPOIIECCOB.

B HOBBLIX CUTYaAllHUAX. HOBBEIC,
HCCTAaHAAPTHBIC
CUTyalllu.

[ITkasbl OLIEHUBAHUSA PE3YJIBTATOB IIPOMEKYTOYHOM aTTECTALUHA U UX OIIMCAHUSL.
®opMa MPOMEKYTOUYHOM aTTeCTALMM: 7 CeMeCTp 3a4eT.
[IpomexxyTouHnass arrtectanusi oOydalommxcs B ¢GoOpMe TECTUPOBAHMS

MPOBOJUTCSA 1O pE3yibTaTaM BBHITIOJHEHUS BCEX BHUIOB y4eOHOW pabOTHI,
MIPETYCMOTPEHHBIX YUEOHBIM IIJIAHOM IO JAHHOW TUCIUILINHE (MOIYIIO), TIPH 3TOM
YUYHUTBIBAIOTCS PE3yJIbTAThl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B TEUECHUE CEMECTpa.
OneHka CTEMEHW JOCTHKEHHUS OOYyYaloUUMHUCSA IUIAHUPYEMBIX  pPEe3yJbTaToOB
oOy4yeHus 1O JUCHMUIUIMHE (MOIYJII0) MPOBOAMUTCS MpErojiaBaTesieM, BEAYIIUM
3aHATHS TIO0 JUCHHILIMHE (MOJIYJII0) METOJOM JKCIEepTHOH omeHku. I[lo wrtoram
MPOMEKYTOUHON aTTecTallui M0 AUCHUIUIMHE (MOJYJI0) BBICTABISAETCA OICHKA
«3aUTEHO» WU «HE 3aYTCHOY.

K  mnpomexyTo4yHoW — arrecTallid  JOMYCKAlOTCA  TOJBKO  CTYJICHTHI,
BBITIOJIHUBIIIAE BCE BUJIBI yU€OHOI pabOThI, MPeayCMOTPEHHbBIE paboyeil mporpaMMon
no aucturuHe «HameHOCTh TEXHUYECKUX CUCTEM» (BBITIOJHUIIN BCE PAaCUETHBIC
paboThI, CBA3aHHBIC C OIICHKOW BEPOSITHOCTH O€30TKa3HOW pPabOThl TEXHUYECKUX
CHUCTEM Ha Pa3HbIX dTalax MPOCKTHUPOBAHUS WM DKCIUTyaTallud, HAmUcamu pedeparsl,
MPOLIN TECTUPOBAHUE.)

Hkana
OLlCHUBAHU Onucanue
1
3adTeHo BrimotHeHBl Bce BUIBI y4eOHOU paboOTHI, MPETyCMOTPEHHBIC

yueOHbIM TuiaHoM. CTyIeHT JeMOHCTPUPYET COOTBETCTBHE
3HAHUW, yMEHUW, HaBBIKOB TMPUBEICHHBIM B  TabiMIaX
nokaszarened,  Omepupyer  NPUOOPETCHHBIMM  3HAHUSIMH,
YMEHUSIMU, HaBbIKaMU, IPUMEHSIET UX B CUTYallUsIX MOBBIIICHHOM




cinoxHocTh. [Ipu 3TOM MOTYT OBITH TOMYIIEHBI HE3HAYUTEIHHBIC
OMMOKA, HETOYHOCTH, 3aTPyIHCHUS TP AHATUTHICCKUX
omepauusx, IIEpeHOCe 3HAaHWM H yMEHHMHM HAa  HOBBIE,
HECTaHJAPTHBIC CUTYyallWH.

He 3aureno

He BwimonHen onun wiu Oosnee BUIOB y4eOHOM paboTHI,
MPETYCMOTPEHHBIX Y4eOHBIM TUTaHOM. CTyAEHT JEMOHCTPUPYET
HEMNOJIHOE COOTBETCTBHUE 3HAHMH, YMEHUU, HABBIKOB
NPUBEACHHBIM B  Ta0JMIAX  IOKA3aTeNe, JIOMyCKarTCs
3HAQUUTENIbHBIE OIIMOKHU, TMPOSBIAETCS OTCYTCTBHUE 3HAHMWM,
YMEHHM, HABBIKOB MO Psily TMOKa3aTesiel, CTYJEHT HUCHIBITHIBACT
3HAUYUTENIbHBIC 3aTPyJAHEHUS TMPU ONEPUPOBAHUM 3HAHUSIMU U
YMEHUSIMU TIPU UX TIEPEHOCE HA HOBBIE CUTYAIIUU.

@DoH/BI OIEHOYHBIX CPEJICTB MPEJCTABICHB B TPUIOKEHHH 2 K paboueit

porpamme.
7. YueOHO-MeTOAM4YECKOE U HH(pOpPMAILMOHHOE o0ecrnevyeHune
AUCUHMILTHHBI
A) OCHOBHas IUTEpaATypa:
l. Tumonun A.C., boxko I.B., bopmes B.fI. u nap. O6opynoBanmue

p—
.

HedTerazonepepadboOTKH, XUMHUECKUX U HEPTEXUMHUECKIX TTPOU3BOACTB. KHrra
1, 2. — MockBa-Bonoraa: - Unda-Unxenepus, 2019. - 952 c.

Tumonnn A.C., b.I'bangun, B.f.bopmeB u np. Mamusasl u anmaparsl
XUMUYECKUX Mpou3BoACcTB. — Kamyra: - Hoocdepa, 2014. — 856 c.

Myoun B.C., Piomun [O.A. HazpexHocTs 000pylOBaHHS XUMHUYECKHX U
HedrenepepadaTbIBalOUX Tpou3BoaAcTB. — M: - Xumus, KonoCC, 2006. — 359 c.
(YueOHoe rocobue AJist CTYJICHTOB BY30B)

My6un B.C. IlpuknanHas HaAeKHOCTh XMMHYECKOT0 00OpyAOBaHMs. Y4eOHOe
nocobue. — Kanyra: M3a-so H.boukapesoit, 2002. — 296 c.

b) nononHuTenbHas Iureparypa:
Myobun B.C. HanpexHocTh 000pyJOBaHMS XHMHUYECKUX MPOU3BOJCTB.
VuebHoe mocodue. — M.: MUXM, 1992. — 100 c.

B) IPOrpaMMHOe o0ecreyeHre 1 HHTePHeT-PecypChbl:
[IporpammHuoe obGecriedeHre He MpeyCMOTPEHO.



HNHTepHeT-pecypchl  BKITIOYAIOT  y4eOHO-METOJUYECKHE  MaTepualbl B
AJIEKTPOHHOM BUJIE, PEACTaBICHHbIE Ha caifte http://mospolytech.ru B paznene
«bubnuoreka»

1. MaTepuajibHO-TeXHHYECKOe o0ecnedyeHue JUCHUUILINHBI.

[IpoBeneHne neKIM OCYIIECTBISETCS B OOIICYHUBEPCUTETCKUX aAyJIUTOPHSIX,
r7ie M0 BO3MOXKHOCTH MOKHO NPEIyCMOTPETh AEMOHCTpalvi0 (PUIBMOB, ClaiioB
WIM  UCIOJIb30BaTh  pa3faTouyHble  MaTepuayibl. JleKnuu ¢ [NpUMEHEHHUEM
MYJIbTUMEIUUHBIX CPEACTB MpoBoasATcs B ayautopun 4409 unu 4410. [Ipaktuueckue
Y CEMHHapCKHUeE 3aHATUs poBoadrcs B ayauTopusx 4409 vunu 4410.

9. Meroan4eckne peKOMEHAANNH JIJISI CAMOCTOATEIbHOI PadoThI
CTYJAE€HTOB

CamocrosiTenbHas padoTa sBISETCS OJHUM M3 BUJIOB MOJy4YeHUs 00pa30BaHUs
00yJaroIMMUCS ¥ HallpaBJIeHa Ha!

® U3y4YCHHE TEOPETUYECKOro MaTepuaia, MOJATOTOBKY K JEKUHOHHBIM U
CEMUHAPCKUM (MIPAKTUYECKUM ) 3aHATUSIM

® BBINOJHEHUE KOHTPOJIBHBIX 3aJJaHUN

® [IOJIrOTOBKAa K TECTUPOBAHUIO C MCIOJIB30BaHHEM 00I1€00pa30BaATENHLHOTO
nopTrasa

e HalMCaHUE ¥ 3amuTa pedepaTa 1Mo npeayiokKeHHON TeMe.

CamocrosiTenbHas paboTa CTYJEHTOB MPEACTABISAET CO00M BakKHEUIIee 3BEHO
ydeOHOro mporecca, 0e3 MpaBUIBLHOW OpraHU3allid KOTOPOTO OOYYaroIIUKCS HE
MOKET ObITh BBICOKOKBATU(UIIUPOBAHHBIM BBIITYCKHUKOM.

CTyAeHT [OMKEeH TOMHUTb, YTO TPOBOAUTH CaMOCTOATEIbHBIC 3aHATUS
cienyeTr peryisipHo. OueHb Ba)XHO MPUJIOKUTH MAaKCUMYM YCHIJIHMM, BOJH, YTOOBI
3aCTaBUTH ceOst paboTaTh ¢ MOJTHON HATPY3KOH C IIEPBOTO JTHS.

He cnenyer otkianeiBaTh paboOTy Takke M3-3a HEpaOOUero HACTPOSHUS WU
OTCYTCTBUS BJOXHOBeHHsA. HacTpoeHue HyXHO co3maBaTh camoMmy. [loHmmanue
HEOOXOJMMOCTH BBINIOJIHEHUSI Pa0OThI, 3HAHUE II€JIM, OCMBICICHHE MEPCIEKTHBBI
ONMaronpuATHO BIHAIOT Ha HACTPOCHHE.

Kaxxap1il cTyA€HT JOJIKEH caM IJIaHUPOBAaTh CBOIO CAMOCTOSITENIbHYIO padoTy,
UCXOMsl M3 CBOMX BO3MOXXHOCTEH M MPUOPUTETOB. DTO CTUMYJIUPYET BBIOJHECHUE
paboThl, co3jgaeT Oojiee CHOKOWHYIO OOCTAaHOBKY, YTO B HTOI€ MOJOXHUTEIHHO
CKa3bIBAETCS HA YCBOCHUH MaTepHara.

BaxxHo nonHee ydecTb 0OCTOSTENBCTBA CBOEH pabOThI, YACHUTD, UTO SIBIISAETCS
IJIaBHBIM Ha JAHHOM 3Tarle, KaKyl MOCIeI0BaTEbHOCTh PaObO0Thl BhIOpATh, YTOOBI
BBITIOJIHUTD €€ JIYUIlle ¥ C HAUMEHbBIIIUMHU 3aTpaTaMi BPEMEHHU U SHEPTHH.

Jlnst miogoTBOPHOM paboThl HEMAJIOBAXKHOE 3HAUEHHE HMMEET OOCTaHOBKA,
opranuzanus pabodero wmecta. HykHO g00uThCA, 4YTOOBI MeECTO pabOTHI IO
BO3MOKHOCTH OBUIO TIOCTOSIHHBIM. PaboTa Ha MPUBBIYHOM MeECTE JeliaeT ee Oolee



w10A0TBOpHOM. [IpoIyKTUBHOCTH pPabOTHl 3aBHCUT OT MPABHIBHOTO YeperIOBaHUS
TpyAa U oTAbixa. [loaToMy Kaxkaple yac WM J1Ba CIEIyET Aeyarh nepepbiB Ha 10-15
MUHYT. BBIXOAHBIC AHM Jy4IlIe MOCBATUTH AKTUBHOMY OTIBIXY, 3aHSITHSIM CIIOPTOM,
OpOryJKaMyd Ha CBEXEM Bo3ayxe W T.A. Jlake mepekitoueHue C OIHOrO BHIA
YMCTBEHHON paOOTHI Ha IPYTOH MOXKET CITY>KHTh aKTUBHBIM OTIBIXOM.

CTyneHT JOHKeH MOMHHUTh, YTO B Tpolecce OOy4YeHHsS BaKHEHUIIYIO POJIb
UrpaeT camocTosiTenbHas pabora ¢ kHuroil. Hayuutbes paboTaTh ¢ KHUTOH —
BaKHEHWIIas 3a7ada CTyleHTa. be3 3Toro HaBblka OyJeT Ype3BBIYAMHO TPYIHO
u3y4yaTh IPOTrpaMMHBI MaTepuans, MU MHOIO BpeMeHM OyaeT MOTpayeHo
HepauuoHalbHO. Pabora ¢ KHUTOM CKJIagpIBaeTCs M3 YMEHHUS I0A00paTh
HEO0OXOMMbIE KHUTH, pa3o0paThCsi B HHUX, 3aKOHCIEKTUPOBATh, BHIOpATh TIIABHOE,
YCBOUTD U MPUMEHUTH Ha MPAKTUKE.

IO.MCTOIIH‘JCCKHG PCKOMECHAANUH JIA TIpernoaaBaTeis

OCHOBHBIM TpeOOBaHUEM K MPENOIABAHUIO JUCIUIUIMHBI SBJISETCS TBOPUECKUH,
pOOIEMHO-IMATIOTOBBIN MOAXO0/], O3BOJIAIOIIMMA MOBBICUTH UHTEPEC CTYAEHTOB K
COJIep KaHMI0 yueOHOTO MaTepHaia.

OcHoBHast (opMa M3yUeHUS U 3aKPEIUICHUs 3HAHUN MO ATOW MUCUUILIIMHE —
JEKIIMOHHAsA U npakTtuyeckas. [IpenogaBarenb AOMKEH MOCIEI0BATENbHO BBIUUTATH
CTyJEHTaM psJ JICKUHHW, B XOJ€ KOTOPBIX CIELYET COCPEIOTOYUTh BHHMAaHUE Ha
KJIFOYEBBIX MOMEHTAX KOHKPETHOIO TEOPETHYECKOrO0 MaTepuajla, a TakKKe
OpPraHM30BaTh MPOBEACHUE MPAKTUYECKUX 3aHATUH TakuM o0O0pa3oM, 4YTOObI
AKTMBU3UPOBAThb  MBIIUICHWE  CTYJIEHTOB, CTUMYJHPOBAaTh  CaMOCTOATEIBHOE
U3BJICUCHHE WMH HEoOXOoAMMOW HH(OpPMAMU W3 Pa3IMYHBIX HCTOYHHUKOB,
CPaBHUTEJIbHBIA  AHAJIM3 METOJOB  PEUICHUW, COIIOCTABICHHE  IOJYYEHHBIX
pe3ynbTaToB, (POPMYJIUPOBKY U apryMEHTALMI0 COOCTBEHHBIX B3IVISIIOB HA MHOTHE
CHOpPHBIE MPOOJIEMBI.

OcHOBY y4eOHbBIX 3aHSATUH MO JUCHUIUIMHE COCTAaBJISIOT JeKuuu. B mpouecce
OOy4eHMs] CTYJIEHTOB HCIOJBb3YIOTCS pPA3IMYHbIE BUIbl Y4YEOHBIX 3aHATUH
(aQyIUTOPHBIX M BHEAYAUTOPHBIX): JIEKIUU, CEMUHAPCKUE 3aHATHSA, KOHCYJIbTAIlUU U
T.1. Ha mepBoM 3aHsTHM 1O JaHHOW Yy4eOHOU NUCHUILTMHE HEOOXOIMMO 03HAKOMUTH
CTYJICHTOB C IIOPSAAKOM €€ H3y4YEHMs, PaCKpbITb MECTO MU POJIb JUCLUILUIMHBI B
CUCTEME HayK, €€ MpaKTHYeCKoe 3HaueHue, JOBECTU /0 CTYACHTOB TpeOOBaHUS
Kadeapbl, OTBETUTH Ha BOIIPOCHI.

Bo BcTynuTensHOM YacTu JEeKIUH 000CHOBATh MECTO M POJIb U3y9aeMON TEMbI
B Y4E€OHOW JUCUUIUIMHE, PAaCKPBITh €€ MPaKTHYEeCKoe 3HaueHue. Ecinu unraercs He
nepBasi JIEKIMs, TO HEOOXOAUMO YBS3aTh €€ TeMy C Npeablaylleil, He Hapyluas
JIOTUKH U3JI0KEHUSI yueOHOro Marepuaia. JIekuuro ciaeayer HauuHaTh, TOJIBKO YETKO
0003HauuB €€ XapakTep, TeEMy U KpPYyr TeX BOMNPOCOB, KOTOpbIE B €€ Xoae OyayT
PacCMOTPEHBI.

B OCHOBHOI YacTu JEKIMH CIEAYET PacKpbIBaTh COJAEpNKaHUE y4eOHBIX
BOIIPOCOB, AKLUEHTHPOBATH BHUMAHHME CTYIAECHTOB HA OCHOBHBIX KAaTE€roOpHsX,



SBJIICHUSIX M TIPOIECCaX, OCOOCHHOCTAX WX MPOTEKaHWs. PacKpbIiBaTh CYITHOCTh U
coJiep KaHue Pa3IMIHBIX TOYCK 3PEHUS U HAYYHBIX MTOJIXO0/I0B K OOBSICHEHUIO TEX WU
WHBIX SBJICHUN U mporieccoB. ClenyeT apryMeHTHPOBAHO 00OCHOBATh COOCTBEHHYIO
MO3UIIAIO TI0 CIIOPHBIM TEOPETHYECKUM Borpocam. [IpuBoanTh mpuMmepsl. 3agaBaTh
M0 XOJy HW3JIOKCHHsI JICKIIMOHHOTO MaTepHaia PUTOPHYECKHE BOIMPOCH U CAMOMY
JaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIIMHA MBICITUTEIIBHON JACATEIHBHOCTH
CTYJICHTOB, TOBBIIICHUIO WX BHUMAaHUS W HWHTEpeca K MaTepually JCKIHUH, €¢
comepkanmio. IIpenmomaBarens JOMKEH PYKOBOAUTH pabOTOH CTYJEHTOB MO
KOHCTICKTUPOBAHHIO JICKIIMOHHOTO MaTepualia, IOJ4epPKUBaTh HEO0OXOIUMOCTh
OTPaXCHHS B KOHCIIEKTaX OCHOBHBIX IOJIOKCHHH M3ydaeMON TeMbI, 0CO00 BBIIEIISS
KaTEerOpUMHBIN anmnapar.

B 3akmrounTenbHOM 4acTH JIGKITMH HEOOXO0IUMO CHOPMYITHUpPOBATH 00IIHe
BBEIBOJIBI TI0 TEME, PACKPBIBAIOIINE COACPIKAHUE BCEX BOMPOCOB, MOCTABIECHHBIX B
nexnun. OOBSIBUTH TUIAH OYEPETHOTO CEMUHAPCKOTO WIH JaOOPaTOPHOTO 3aHATHS,
7IaTh KpaTKWE PEKOMEHJAIIMM 10 TOATOTOBKE CTYJICHTOB K CEMHUHApY WU
naboparopHoil pabote. Omnpenenutrb MECTO W BpeMs KOHCYJbTAllMM CTYJCHTaM,
MO’KEJIaBIIMM BBICTYIIUTh Ha CEMHHApE C JOKJIaJaMH U pedepaTaMu MO aKTyaTbHBIM
BOIIPOCaM 0OCYKIaEMOM TEMBI.

[lenb MpakTHYECKUX 3aHATUH 00€CTICYUTh KOHTPOJIb YCBOCHHS YU4eOHOTO
Marepuaja CTyJCHTaMH, pacIIUpeHHe W yriayOJieHHe 3HAHWN, MOJIyYEHHBIX UMM Ha
JEKIUSAX MU B XOJ€ CaMOCTOSTeIbHON paboThl. IloBbimenune 3¢ hEeKTHBHOCTH
MPAKTUYECKUX  3aHATUM  JIOCTUTAETCS  IOCPEJCTBOM  CO3JaHUS  TBOPYECKOM
00CTaHOBKH, pacIiojararomniel CTyJeHTOB K BRICKa3bIBAHUIO COOCTBEHHBIX B3TJISIOB U
CYXKJIEHUH 10 00CY)IaeMbIM BOTIPOCAM, KEITAHHUIO Y CTYICHTOB MOPabOTaTh Y JOCKU
MIPY pEIICHUY 3a71a4.

[Tocme KaxmoTo JIGKITMOHHOTO W TPAKTUYECKOTO 3aHATHS CIENaTh
COOTBETCTBYIOIIYIO 3alMCh B KypHAJIaX ydeTa MOCEIaeMOCTH 3aHATHN CTYyICHTAMH,
BBISICHUTB Y CTApPOCT YUEOHBIX TPYIIT MPUYUHBI OTCYTCTBUS CTYJCHTOB HA 3aHSTHSIX.
[IpoBOIUTE TPYNITIOBBIE U HHAUBUAYaIbHbBIC KOHCYJIBTAIIMHA CTYJICHTOB ITO BOIIPOCAM,
BO3HHMKAIONIUM Yy CTYJCHTOB B XOJ€ WX IOJIOTOBKH K TEKYIICH W MPOMEKYTOUHON
aTTeCTalluM 10 y4eOHOU NUCIUIUIMHE, PEKOMEHI0BaTh B IMIOMOIIL YYCOHBIC U JPYTHe
MaTepualibl, a TAK)Ke CIIPABOYHYIO JIUTEPATYyPY.

N3ydeHne MTUCIUIIIMHBI 3aBEPIIACTCS 3a4€TOM MUJT DK3aMEHOM.
[IpenogaBarenb, NMPUHUMAONIANA 3a4éT WM DK3aMEH, JIMYHO HECeT
OTBETCTBEHHOCTH 32 IMPABUILHOCTDH BHICTABIICHHS OIICHKH.






CprKTypa H COACPKAHUEC NTUCHHUIIIIUHBI «Texnnueckas AUNATHOCTHKA U HAACKHOCTDb TEXHUYECCKHUX CUCTEM»

IIpnioxenne 1

1o HanpapJieHUu10 NoAroToBKM 15.03.05 KoHCTPYKTOPCKO-TEXHOJI0rn4YecKoe odecredyeHue MAIIMHOCTPOUTEIbHbBIX

NMPOU3BOJICTB
(cmenuAaJImncT)

dopma 00ydeHHS - OUHAs

Buabl yueOHoli padboThI, } Dopmb1
E—n E § BRJIIOYadA CAMOCTOATECJIBHYIO BH}IBI CAaMOCTOATCIBbHOU paﬁoTbI aTTecTa
Pasnen § S g padoTy CTYy1eHTOB, CTYAECHTOB —
5 o = U TPYAO0EMKOCTb B Yacax
n/n o | T3 CP
J | I/C | Jlab C KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D 3
3HaueHuMe, 3aJauM "
1 | ocCHOBHbIC IOHATHUHA Teopuu | 7 8 8 + |+
HAJIE’KHOCTH
MaremaTuuyecKkue OCHOBBI
TeOpUH HA/IEKHOCTH.
5 HexoTtopsbie 3aKOHBI | 8 3 + g N
pacnpeaesieHus1 BEPOSITHOCTH,
HCII0JIb3yeMble B TEOpUH
HAJIEKHOCTH
CTpyKTypHBI# aHaJIu3
3 | CMCTeMBI TEXHOJOIMYECKOro | ~ 8 8 + |+ +
o0opynoBaHus
4 | Pe3epBupoBaHMe M 3aJ1a4H 8 8 + |t




BbIOOpa ONTUMAJIBLHOIO
YHCJIa Pe3ePBHBIX 3JIEMEHTOB
B TEXHOJIOTHYECKOIl cucTremMe

IIpornosupoBanue
HAJEeKHOCTH Ha cTaIuMn 8 8 +
NMPOEKTHUPOBAHUSA
IKCILIyaTAMOHHASA
HaJeKHOCTh. Omnpenesienue 8 3 N
0CTaTOYHOI'0 pecypca
00opyoBaHusl
(Dopma ammecmauuu 3au.
Bcero yacoB mo gucuuiinHe -4 3.e. 7 7 144




Tpunoorcenue 1 x
paboueil npozpamme

MHUHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUICKOM ®EJEPALIMA
denepanbHOE rocy1apCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEXKIEHHE BBICILIETO
o0pa3zoBaHUs
«MOCKOBCKUH MOJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHWH MOJIUTEX)

Hanpasnenue noocomosxu: 18.05.01«Xumuueckas mexHonoeusi IHEPOHACLIYEHHbIX MAMEPUATO8 U
usoenuuy
Ol (npogpunv): «Aemomamuszuposannoe nPou3800CME0 XUMULECKUX NPeOnPUMULLY
Dopma obyuenus: ounas

Kageopa: «Annapamyproe opopmnenue u agmomamusayus mexHo102U4eCKUx npou3eo0Ccmes
umenu npogheccopa M.5.I' enepanosay

®OH/] OHEHOYHBIX CPE/ICTB

110 JUCHHILTHHE

Texnuueckana ouazHOCMUKA U HAOEHCHOCHb MEXHUUECKUX CUCEM

Cocras: 1. IlacopT poHaa OIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEICTB!
Bonpocwi k 3auemy

Temvl pechepamos

Dono mecmoswix 3a0aHUL

Cocmasumens:

anunenxo H.B.

Mockea, 2019 2.



MMOKA3ATEJIb YPOBHSA COPMUPOBAHHOCTHU KOMIETEHIIUI

Taobnuua 1

I[I/ICIII/IH.]II/IHa «TexHuyeckasi IMArHOCTUKA M HAJIE)KHOCTh TEXHHYECKHUX CHCTEM»

@I'OC BO 18.05.01 - «XuMnueckast TEXHOJIOTUSI SJHEPIOHACHIIICHHBIX MATEPUAIIOB U U3ACIIHIN

B nporuiecce ocBoeHUst JTaHHON JUCHUIUIUHBI CTYACHT (QOPMUPYET U IEMOHCTPUPYET Cleayrouue npodhecCuoHalbHbIC

KOMIIETEHIINH
Texnonorus dopma CreneHu ypoBHEH
Kommnerenuuu [TepeueHb KOMIIOHEHTOB (GopMHpPOBaHMs | OLEHOYHOI | OCBOEHUS KOMIIETCHI[MU
KOMIIETEHIIMK | O CPENCTBa
Nupekc | PopmynupoBka
Cnocoben 3HaeT OCHOBBI TEOPHH IIEPEHOCA | JIEKIIHH, U, P,K, |ba3oBeli ypoBeHb:
HCIIOJIb30BaTh UMITyJIbCa, TeIla MW  Macchl;, | camoctositens- | T, YO BOCIIPOU3BOACTBO
IIK-16 | coBpemeHHOE IIPUHLATIBI ¢u3nueckoro | Hast pabora, TOJlyYEHHbIX 3HAHUH B

TEXHOJIOTUYECKOE U | MOJAEIIMPOBAHUSA XAMHKO- | CEMHUHAPCKUE XOA€ TCKYILICTO
aHAJIUTUYECKOE TEXHOJIOTHYECKUX MPOLECCOB; | 3aHATUS KOHTPOJIA .
000py/I0BaHKE MPH | OCHOBHBIE YPAaBHEHUS JBIIKCHUS IoBbIIeHHbIH YpOBeHb:
IPOBEICHUH JKUJIKOCTEN;  OCHOBBI  TEOPHHU TIPAKTHIECKOC
HAay4HOTO U TEILIONepe aut; OCHOBBI TECOPHH MPUMCHCHHE HOTYHCHHBIX
TEXHOJIOTMYECKOIO | MACCOIepeaud B CHCTEMAX CO SHAHWH B IPOECCE
SKCIIEPUMEHTA, CBOOOIHOW Y  HEMOJBHXKHOM IIOATOTOBKH K
IPOBOJIUTH rpaHuiei pasaena (as; THIOBBIE CEMHHapaum, K
00paboTKy ¥ aHaM3 | IPOLECCH XUMHYECKOU BBICTYIUICHUIO C
Oy YEHHBIX TEXHOJIOTUH, COOTBETCTBYIOLIME AOKITAZIOM, K
pe3yJIbTaTOB; arapaThl i METOJIBI HX pacyera. nabopaTopHbIM paboTam

Ymeer omnpenermATb  XapakTep

JBUKEHUS JKUJIKOCTEN M Ta30B;

OCHOBHEBIE XapaKTEPUCTUKH

IIPOLIECCOB TEMIo- i




Maccorepeiayd; pacCUUTHIBATH
MapaMeTpsl 151 BBIOMpATh
anmnaparypy [ KOHKPETHOIO
XUMHUKO-TEXHOJOTUUECKOTO

nporecca.
Baapeer METOJaMu
ONpPEACICHUs] ONTUMAIbHBIX U
palMOHAIBHBIX
TEXHOJIOTHYSCKUX PEKUMOB

paboThl 000pyAOBaHUS.

**. CokpameHus (OpM OIEHOYHBIX CPEACTB CM. B Ipuiioxkenun 2 k PIT.



Hepetteub OUECHOUYHbIX cpedcme no ()ucuulmuﬂe

Tpunosicenue 2

K paboueil npozpamme

— Texnuueckas ouaznocmuka u HAQEHCHOCHLb MEXHUYECKUX CUCIEM

HanmenoBanune [IpencraBnenue
Ne OI[CHOYHOTO Kpatkas xapakreprcThKa OlEHOYHOTO OLEHOUYHOTO CPECTBA B
OoC cpeacTBa CpeacTsa ®0C
CoBmecTHas JESTEIbHOCTD TpyTIIbI
00yJaromuxcs 17§ MeIarornIecKoro
paboTHHKA ot yTpaBlIeHUEM
Tenosas n/mm Mearori4eckoro  paboTHUKA C  IICJIBIO Tema (mpoGema),
1 poreBas urpa pemeHns y4eOHBIX M HPO(ECCHOHATBHO - KOHLCTILS, POIH 1
(M) OPMEHTHPOBAHHBIX 3a71at MyTeM HIPOBOTO | OXMIACMBbIH PE3yBTaT MO
MOJICTTUPOBAHUS  PEaNbHOW  MPOOIEeMHOMN KaKJ0i urpe
cutyaruu. [lo3BoJsieT OICHWBAaTH yMEHHE
QHAIM3UPOBATh M peliaTb  TUIUYHBIE
mpodecCHOHANTbHBIE 3a/1a4H.
Kpyrasiii ctonn, |OueHoynsie  cpenactBa, — no3Bosisronue | [lepedeHb AUCKYCCHOHHBIX
TUCKYCCHS, BKIIIOYUTH  OOyyaromuxcs B IpoOIece TEM JUIS IPOBEICHUS
2 | momemuka, TUCTYT, (OOCYXICHUS CIIOPHOTO BOMPOCA, MPOOIEMBI  [KPYTJIOTO CTOJIA, TUCKYCCHUH,
nebaThl U OIEHUTh WX YMEHHE apryMEHTHPOBATh MOJIEMUKH, JTUCITYTa,
(K) COOCTBEHHYIO TOUKY 3PCHUS. nebaToB
[IponykT CaMOCTOATEIIbHOM paboThl
CTYJCHTA, MPEICTABIAIONINNA COOON KpaTKoe
M3JTI0)KEHUE B MMCbMEHHOM BUJIE
3 Pedepar T ¢beparoB
(P) [OJYMCHHBIX  PE3YJILTATOB TEOPETHECKOrO eMBI pedep
QHaJIM3a OIpeAeNeHHOW Hay4yHOH (yueOHo-
MCCIIEIOBATENbCKOM) TEMBI, I/I€  aBTOP
ACKpBIBAET CYTh HCCIENyeMOW MpoOIEMBbl,
CpencTBO KOHTPOJIS,, OPraHW30BAaHHOE Kak
crelnuanpHas ~ Oecela  MEAaroruyeckoro
YcrHBIN oipoc paboTHMKA ¢ OOyyaroluMcsi Ha TEMBI, Bonpocs! no
4 cobeceloBaHUE, [CBA3aHHBIC C HW3y4aeMOW AHUCIMIUIMHOW, | TeMam/paszenam
(YO) paccurTaHHOE Ha BBIACHEHHE 0ObeMa 3HAHUN TUCTIUTLTAHBI
00y4aroIIerocsi Mo ONpeeIeHHOMY pas3feny,
Teme, mpobaeMe U T.11.
Cucrema CTaHIAPTH3UPOBAHHBIX 3aJaHUM,
5 Tect MO3BOJIAOILAS ABTOMATUSHPOBATE | gy v o o namHA
(T) [pOLEIYPy H3MEPEHHs YPOBHsS 3HAHUH U

YMEHUN 00y4aromerocs.
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CprKTypa U COACPKaHUuE TUCHUIIJIHNHBI «Texnuueckas AUATHOCTHKA U HAACKHOCTDh TEXHUYECCKUX CUCTEM»

1o HanpasJeHnI0 NoAroToBku 18.05.01 - «XuMu4eckasi TEXHOJIOTMSI JHEPTOHACHIIICHHBIX MATEPHAJIOB M U3/1eJIHID)

(cmemuaImCT)

I'pynna 191-561
dopma oOydeHUS - OUHAS

Buasbl yueOHoli padoTsI, } DopmbI
E—n g g_‘ BRJIIOYasA CAMOCTOATEC/IBHYIO Bl/l}lbl CaAMOCTOATECJIBbHOU paﬁon aTTecTa
Pasnen § S g padoTy CTy1eHTOB, CTYAEHTOB —
5 Q= U TPYA0EMKOCTH B Yacax
n/n o | F3 CP
J | I/C | Jlab C KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D 3
3HaueHMe, 3aauM /|
1 | OCHOBHBIE IOHATHHA TeOpUH | 7 8 8 + |+
HAJEKHOCTH
MaremMaTnyeckue OCHOBBI
TEOPHUH HAIeKHOCTH.
5 Hexortopbie 3aKOHBI | 8 3 + s N
pacnpeae/ieHlsl BEPOITHOCTH,
HUCIOJIb3yeMble B  TEOpUH
HAJEKHOCTH
CTpyKTYypHBI’ aHaJIu3
3 | CMCTeMBI TEXHOJOIHYEeCKOIro | - 8 8 + |+ +
o0opynoBaHust
4 | PezepBupoBaHHEe M 3aJa4H ; 8 8 + |+

26




BbIOOpA ONTUMAJILHOTO
YHCJIa Pe3epPBHBIX 3JIEMEHTOB
B TEXHOJIOTHYECKOIl cucremMe

IIporuo3upoBanue
HAJIEeKHOCTH Ha cTaaun 8 8 +
NMPOEeKTHUPOBAHUSA
JKCIIyaTANMOHHASA
HaJexKHOCTh. Omnpenesenue 8 8 N
0CTAaTOYHOI'0 pecypca
o0opyaoBaHusi
Dopma ammecmayuu 3au.
Bcero yacoB mo gucuunimHe -4 3.e. 7 7 144
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[Tpunoxxenue 4
BOIIPOPCBI I1O KYPCY
«TexHu4yeckasi AMATHOCTHKA M HAEKHOCTh TEXHHYECKHX CHCTEM
AJISl CAMONOATOTOBKH K 3a4eTy

3Ha4YeHuUe, 3a/1a41 U OCHOBHBIE MTOHATHS TEOPUH HAJIE)KHOCTH.

Knaccuduxanus u BeIOOp nokazarened HagexxHocTu. Kiace uznenus u rpynna

HaJexKHOCTU. OnpenennTp MoKa3aTeau HaJle)KHOCTHU JUIsl HAcOCa, OJAK0LIETO

BOJly B CUCTEMY BOJIOCHAOXKEHUS JKUJIOTO 3/1aHUS.

3. Knaccudukanus nokasarenei HaJeKHOCTH - PEXKUM SKCIUTyaTalluu U
OTrPaHUYECHHUE JUIMTEIBbHOCTU UCIIOJIb30BaHUsA. OIIPEACIUTD NT0KAa3aTEIN
HAJIC)KHOCTH JUIs BEJIOCUIIEA.

4. MaremaTnuecKkre OCHOBBI TEOPUU HA/IEKHOCTU

3aKOHBI pacnpeieseHUs] BEPOSITHOCTH JUIsl JUCKPETHBIX BEIUYHH,

OMHOMUHAJILHOE pacrpezeseHue u pacnpeaenenue [lyaccona.

6. 3aKoHBI pacnpeaenaeHns BEPOSITHOCTH U1 HENPEPBIBHBIX BEJINYMUH.
HopmanbsHoe pacnipesiesieHre, ero OCHOBHbBIE CBOMCTBA, 00JIaCTh MPUMEHEHUSI.

7. HexoTopsle 3aKOHBI paCIpEACIICHUS BEPOATHOCTH JIJIS1 HENPEPBIBHBIX BEIUYMH.
OKCHOHEHIMAJIBHOE PACTIPEIEICHUE, €F0 OCHOBHBIE XapaKTEPUCTUKU, 00JIaCTh
MIPUMEHEHMUSL.

8. Hexkoropsle 3aK0HBI pacpeieeHUsI BEPOSITHOCTH [UIsl HEIPEPBIBHBIX BEJINYMH.
Jlor-HopmainbeHOE pacnpesiesieHue, pacupeaenenrue BeliGyiia, ux oCHOBHbIE
CBOMCTBA, 00J1aCTh IPUMEHEHHS.

9. Teopema yMHOXEHUS BEPOSITHOCTEN.

10.Teopema ciioxeHuUsI BEPOSITHOCTEM.

11.Kommno3uius pacripeaeneHusi BeposatHocteld. LlenTpaibHas npeaenbHas
Teopema.

12.3aBUCHUMOCTb CTOMMOCTH 00OpPYAOBAHMS OT BPEMEHHU AKCILTyaTalluu 1
HaJKHOCTU OOBEKTA.

13. MeTo1bl NOBBIIEHUS HAIEKHOCTH TEXHOJIOTUYECKON CUCTEMBI.

14. AITOpUTM IPOBENECHUS CTATUCTUYECKON 00paOOTKHU CIIyYailHBIX YHCEIL.

15.Hane:kHOCTh CHOKHBIX TEXHUYECKHUX cucTeM. llapamiensHoe u
IIOCJIEIOBATENBHOE COCAMHEHHUE.

16. AnroputM pacuera HaJEKHOCTH TEXHOJIOTUYECKON CUCTEMBI.

17.Metopl pacueTa HaJEKHOCTH CJIOKHBIX TEXHUYECKUX CUCTEM. MeTo
nepedopa.

18.Metoapl pacuera HaJeKHOCTH CI0KHBIX TEXHUYECKUX CUCTEM.
KoMmOnHaTOpHO-aHATUTUYECKUN METO/I.

19.MeTonpl pacyeTa CIOKHBIX TEXHUYECKUX CUCTEM. METON «ITyTel U CEYECHUI.

20. Pe3zepBupoBanue. Buasl u tTunsl pezepBupoBanus. KpartHocts
pEe3epBUPOBAHUS.

21. AnropuTt™m onpeaeeHuss ONTUMAIIBHOTO YHCIIa PE3EPBHBIX AJIEMEHTOB.

22. AnropuTt™ onpeaesIeHUs BEIMYMHBI HArPy3KH, IPU KOTOPOM HACTyHaeT

paspylieHre 0ObeKTa.

N —

e
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23.AaropuT™ onpeaesieHus: BEpOATHOCTU 0€30TKa3HOM paboThl 00BEKTa HA CTAUU
IIPOEKTUPOBaHMs MeTogoM MonTte-Kapio.

24.0npejeneHue 0CTaTOYHOTO pecypca 000pyA0BaHUS 110 KPUTEPUIO
KOPPO3UOHHOW CTOMKOCTH.

25.AnropuT™ ompeieseH!s] 0OCTATOYHOTO pecypca Mo MaJIOLUKIOBON Harpyske.

1.

2.

3.

4.

5.

TECTOBBIE BOITPOCBHI
10 ITUCHUILIHHE

«TexHn4eckass IMATHOCTHKA U HAJEKHOCTh TEXHUYECKHX CHCTEM)

B 1uem cocTouT Hanboiiee olliee 3HaUCHUE HaJCKHOCTH:

1.

2.
3.
4.

[ToBbimenue 3¢hPpexkTUBHOCTH OOIIECTBEHHOTO IPOU3BO/ICTBA;
[ToBbIienue 3¢ (HeKTUBHOCTH 000py10BaHUS;
[IpenymnpexaeHue u MpeaoTBPANICHHE 0TKa30B 000PY/I0BAHUS;
[ToBbllIeHNE KauecTBa BHIITYCKaeMOM MPOYKIINH.

OnpenenHTe XapaKTCPHYIO YCPTY XHUMHYECKOH IMPOMBIIIJICHHOCTHU B HanOOoIbIICH

1.
2.

3.
4.

CTCIICHU 3aBUCAITYIO OT HAACKHOCTH:

Bosnblas eaMHUYHAs MOLTHOCTh MAIIMH M arperaTos;

Cno’XHOCTb TEXHOJIOTHYECKUX CXeM XMMHUYECKOTO IMPOU3BOCTBA, CBA3aHHAS C
KOMILJICKCHOH MepepaboTKON ChIPbs;

HuTeHcudukanus nporeccoB, IpOM3BOAUMBIX B arperaTax;

OObearHeHNe HECKOIBKUX MTPOU3BOICTB OOIMMHI MaTepUAIbHBIMU U
HHEPreTUYECKUMHU MOTOKaMHU.

Omnpenenure Hauboaee JOCTOBEPHBIN MYTh OLIEHKH HAJIEKHOCTH 000PYI0BaHUS:

1.
2.

3.
4.

Cratuctuueckas 00paboTKa HKCIIEPUMEHTAIBHBIX TAHHBIX O HAJAEKHOCTH;
AHaJIUTUYECKOE BEPOSTHOCTHOE MPE/ICTaBICHUE 3aKOHOMEPHOCTEN PU3NUECKIX
MPOIIECCOB, MPOTEKAIOIIUX B 00BEKTAX;

KommuiekcHbli TOX0/1, coueTaronuii pU3nKy 0TKa30B U aHATUTUYECKUHN MYTh;
OBpPUCTUYECKHUI METOJ OLICHKU HAJIEKHOCTH.

OnpenenHTe Han0oJIee BaXKHBIM 3Tall 00eCIICUCHUS HaACKHOCTH TCXHUYCCKOI'O 00BeKTA:

1.

Craaus NpoeKTUPOBAHUS TEXHUYECKOTO 00BEKTA U MTPOrHO3UPOBAHMUSI €T0
MOKa3aTeNeld HaJe)KHOCTH;

Craaus U3roToBIIEHUS, TJI€ HAJIEKHOCTh 00ECIIeUnBAETCs TPUMEHIEMOMN
TEXHOJIOTMEN U3rOTOBIIEHUS;

Craaus sKCIuTyaTaluy, T11e HaIeXKHOCTh MOIIepKUBaeTcs 3a cueT 3G GeKTUBHOMN
CHCTEMBbI TEXHUUECKOTO 00CTYyKMBAHUSA U PEMOHTA;

Coderanne 2-ro u 3-ro OTBETOB.

Onpe;lenHTe Hanbosee BaXXHYIO 3aaa4y HaJAC)KHOCTH TEXHUYECKOT'O 00BeKTa:

1.

2.

= w

YcTaHOBIEHNE MUHUMABHBIX 3aTPaT HAa 000PYI0OBAaHUE MPHU MPUEMIIEMOM
YpPOBHE €ro HaJIe’KHOCTH;

YcTaHOBIEHNE MUHUMABHBIX 3aTPaT HAa 000PYI0OBAaHUE B 3aBUCUMOCTH OT
BpPEMEHH dKCILTyaTalluu;

Omnpenenenre HOPMaJIbLHOTO («30JI0TOTO») TIEPUOAA IKCILTyaTaIUH;
Omnpenenenne BpeMEHH 3KCILTyaTalliy 10 HACTYIUICHUSI MAKCUMAaJIbHO-
JIOITYCTUMOTO 3a30pa MEX]1y TPYILIMMUCS WM MEPEMEIAIOIIUMHUCS JIETATSIMU,

29



WJIM MaKCUMAaJIbHOW IIyOMHBI MOPa)KEHUSI IPU KOPPO3UU WIIHA YCTAJIOCTHOTO
pa3pyLIcHMUSL.

6. VYkaxwure, Kakoil akTop B HAMOOJIbIIEH CTETICHN BIUSET Ha BETUYHUHY 3a30pa,
ONPEACIISIONINI JOATOBEYHOCTh MEXAHUYECKOTIO COCTMHEHUS:
1. Bpewms skciutyaTanuu;
2. To4YHOCTH M3rOTOBJICHHUS,
3. KauectBo 3KCIUTyaTanuu;
4. Kpanmudukanus nepcoHasna, 3aHUMAIOIIETOCs U3TOTOBJICHUEM COSTUHEHUS.

7. VYxaxuTe HanboJiee BECOMYIO IPYIITY y3aKOHEHHBIX IMOKa3aTesIei KauecTBa:
1. OproHomuueckHe M0Ka3aTeiau, XapaKTepU3yIOLINE CUCTEMY «UEJIOBEK-U3EIINEY;
2. Tloka3zaTenu TEXHOJIOTMYHOCTHU — 3aTpaThl MaTEpUAIOB, CPEJICTB TPYAA U BPEMEHU
IIPY U3TOTOBJIEHUM NPOLYKIUY;
3. Iloxazatenu cTaHAapTU3ALUU U YHU(DUKALIUN, XapaKTEPU3YIOIIHE HACHIIIEHHOCTh
OPOAYKIMH CTaHIAPTHBIMHU, YHU(PHUIUPOBAHHBIMU M OPUTUHAIBHBIMU YaCTSIMH;
4. TlokazaTtenu Ha3HAYEHUS — IPOU3BOAUTEIBLHOCTh, CKOPOCTh, MOIIIHOCTb U T. [I.

8. Ompenenure, Kakoe CBOMCTBO TEXHUYECKOTO OOBEKTA SBISETCS HaO0JIe€ OOIINM:
1. JIoJIroBEeYHOCTS;
2. be30TKa3HOCTBh;
3. PeMOHTONpPUTOHOCTS;
4. HangeXHOCTb.

9. Omnpenenure, 4TO ABJIAETCS OCHOBHBIM MaT€MaTHUYECKUM MHCTPYMEHTOM JUIsl aHaIM3a
IIPOLIECCOB, CBA3aHHBIX C N3YYEHUEM HAJC)KHOCTH U3/IEIIHIL:
1. Teopus BeposATHOCTH;
2. MatemaTnueckasi CTaTUCTHKA;
3. Teopwus onepanuii U NPUHATHUS PEILICHUN;
4. CouyeraHue BbIIIEHA3BAaHHBIX TEOPH.

10. Vkaxwure, Kakre cOObITUS B O0JIbIIEH CTENIEHH PacCCMaTPUBAIOTCS B TEOPUH
HaJEKHOCTH:
1) nocroBepHble,
2) HEBO3MOJXKHBIE,
3) cinyyaiinsle,
4) coueTtaHue TIOCTOBEPHBIX U CIy4YalHBIX.

11. Vkaxute, kakue coObITUSI HAaUOOIIEE MOJIHO PaCCMaTPUBAIOTCA MTPU IPUMEHEHUH
TEOPEMbI YMHOKEHUS BEPOATHOCTEN B TEOPUU HANEKHOCTH:
1) crnoxHsle,
2) mpocTsle,
3) HE3aBUCHMEIE,
4) cnoXXHbIE U HE3aBUCUMBIE.

12. VYkaxuTe, Kakoe cpeiHee 3HaUYCHUE BEIMYMHBI Hanboiee yrnoTpeOUTENIbHO B TEOPUH
HAAEKHOCTH:
1) mona,
2) MenuaHna,
3) MaTeMaTU4eCcKOe 0XKHJIaHUE,
4) cpennee apupMeTHIECKOE ABYX U 00JIee BETUIMH.
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13. VkaxkuTe 3aKOH pacIpeeieHus BEpOsSTHOCTEH, KOTOPbIi 3aHMMAaeT Hanboliee BaXKHOE
MECTO B TEOPUH HAIEKHOCTH:
1) sKCIOHEHIMATBHBIMH,
2) 3akoH Beiibya,
3) HOpMaJIbHBIH,
4) norapudMuIecKu-HOPMAIIbHBIN.

14. Yxaxure, Kakoil mokasareib Haubolee ynoTpeOUTeneH s KOJINUYECTBEHHOM
XapaKTePUCTUKU HAIEKHOCTU TEXHUUECKOTO 00BEKTA:
1) MIOTHOCTH pacmpenieNeHus: BEpOsITHOCTH,
2) BepOATHOCTb 0€30TKa3HOM paboThI,
3) cpok ciry kOBl HIIK pecypc,
4) UHTEHCUBHOCTH OTKA30B.

15. Ompenenure, MO KAKOMY KPUTEPHIO BEIOMPAECTCS HOPMUPYEMbIN MTOKA3aTEINb
Ha/I&KHOCTHU U1l TEXHUYECKOTO 00BEKTa:
1) xmacc uznmenusi,
2) BpeMEHHOM pexXUM HKCIUTyaTal|H,
3) nocnencTBus oTKasza (Tpyrmnma Haj€KHOCTH),
4) NpUHIMIT OTPAHUYEHUS ATUTEIBHOCTH UCIIOIb30BaHUS,
5) COBOKYITHOCTb KpUTEPUEB.

16. Omnpenenute, ¢ KaKoW LEIbIO CTPOUTCA MaTeMaTHUecKas MOeNb Y3PPEKTUBHOCTH
(YHKLIMOHUPOBaHUs 00BEKTa:
1) HaxoXIeHHsI MAaKCUMAIIbHOTO 3HAYEHUS TUIOTHOCTH BEPOSITHOCTH OTKa30B OT
BpEMEHH,
2) ompeeneHusl MaKCUMAJIBHOTO JTOXO0J1a OT BPEMEHH,
3) onpezeneHus BpEMEHU ONTUMAIBHOIO ()YHKLIMOHUPOBAHUS TEXHUYECKOTO 0OBEKTA,
4) HaxOXAEHHUS HOPMUPYEMOT'0 TIOKa3aTelisd HaJEKHOCTH 00BbEKTa.

17. Boibepute HauboJiee yIaYHbI METO MPOTHO3UPOBAHUS HAIEKHOCTH TEXHUYECKOTO
oObeKrTa:
1) marematuyeckoe MOJAEIUpPOBaHUE (PaCUETHO-aHATUTUYECKUN);
2) ¢puzuueckoe MoieIUpoBaHue — cOop U 00pabOTKa CTATUCTUUECKONW HHPOPMALIUU O
HaIEKHOCTHU, UCTIBITAHUE 00BEKTA;
3) 3BpHCTHYECKOE — METO/1 OAJUIBHBIX OLEHOK U MaXKOPUTAPHBIA;
4) couetaHue MaTEMAaTUYECKOTO U (PU3NUECKOr0 MOJIETUPOBAHUSI.

18. OmpenenuTte, Kakoe coelMHEeHUE Hanboee y1aqyHoe )i CO3AaHUs KOMIIPECCOPHOM
CTaHIIMM XMMHUYECKOI0 arperara u3 3JIeMEHTOB-KOMIIPECCOPOB HU3KOT'O U BBICOKOTO
JTaBJICHUS:

1) mocnenoBaTenbHOE,
2) napaJuiesabHOE,

3) coenuHEeHHE «2 U3 3%,
4) KOMOMHHPOBAHHOE.

19. Bribepure Hanbosee yaauyHblidi METOJ] pacy€Ta HaJEKHOCTH CJIOKHBIX TEXHUYECKUX
CUCTEM:
1) mpsimoro nmepedopa BCeX BO3MOXKHBIX COCTOSTHUN 3JIEMEHTOB,
2) KOMOMHATOPHO-AHATUTUYECKHIHA,
3) MeTOJ MUHUMAJIbHBIX MyTeH 1 MUHUMAJIbHBIX CEUEHUI,
4) oT KOpHS «JepeBa» WIN KOpHS rpada cocTosHuUi.
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20. Beibepute Hanboaee palMoOHAIbHBINA My Th MOBBIMICHUS HAIEKHOCTH CIOKHBIX
CHCTEM:
1) moBbIIeHUsT HAAEKHOCTH SJIEMEHTOB CHCTEMBI;
2) BBEAICHUS PA3IMYHOTO POJ/Ia U30BITOYHOCTH (BUIA PE3EPBA);
3) KOHCTPYKTUBHBIC MEPOIPUATHS (IeMI(PUPOBAHUE BUOPAIHii, 3aIIUTHBIC TOKPHITHS
TBEP/ABIM METAJUIOM, MOJIUMEpPaMU U T.11.);
4) KOpeHHOEe U3MEHEHHNE MPUHIUNA PYHKIIMOHUPOBAHUS CUCTEMBI TAHHOTO Ha3HAUCHHUSI.

Kiroun npaBuibHBIX OTBETOB HA TECTBHI:
—-1;2)-1; 3)-3; 4)—-1; 5)-3; 6)-2; 7)—4; 8§)—4; 9)—4; 10)-3; 11)—-4; 12)-3;
13)-3; 14)—4; 15)-5; 16)—4; 17)-2; 18)—3; 19)—3; 20)—2.

Tembl pedeparToB
1o AucuuIuInHe « TexHun4YecKkass AUATHOCTHUKA M HAIE/KHOCTD
TEXHUYECKUX CUCTEM)

1. 3axoHBI pacnpeneneHnst CIIy4YalHbIX BEIUYUH — KCITOHECHIIMAIbHBIN
3aKOH.
2. 3aKOHBI paCHPENEIICHHS CIIyYalHbIX BEJITUYUH — HOPMAJIBHBIA 3aKOH.

3. 3akoHbI pacupeAeseHUs CIIyUYallHbIX BEJIUYMH — PACTIPEICICHUE
BeiiOymnna.

4. 3aKOoHBI paclpeeICHHs] CIIyYalHbIX BEJIMYUH — JIOT-HOPMaJIbHOE
pacmnpeneneHue.

5. 3akoHBI pacrpeesieHus CIy4YalHbIX BEIMYUH- OMHOMHUAILHOE
pacnpeneseHue.

6. 3aKoHBI pacnpeieNIeHUs Clly4yalHbIX BEIUYUH — 3aKoH [lyaccona.

7. Kpurepuui corstacus Kosmoroposa.

8. Kpurepuit cornacusa [Iupcona.

9. OOpaboTKa CTATUCTUYECKOIO MaTepuaia Ha MPUMEPE CIIyYaiHbIX

OTKa30B.

10. Anroputm pacueta HaJCKHOCTH TEXHOJOTHUYECKON CUCTEMBI.

11.ITapannenbHOE ¥ MOCIEAOBATEIILHOE COETUHEHUE IIIEMEHTOB.

12.MeToapl pacyeTa CIOKHBIX TEXHOJIOTMYECKUX CUCTEM — METO/I Iepedopa.

13.Metoapl pacueTa CIOKHBIX TEXHOJIOTMUYECKUX CUCTEM — KOMOMHATOPHO-
AHAJIMTUYECKUI METOJ.

14.MeTonbl pacyeTa CIO0KHBIX TEXHOJIOTMYECKUX CUCTEM — METOJI «ITyTEN U
CECUCHUI».

15.Pe3epBupoBanue. Bujsl u criocoObl pe3epBUPOBAHMSI.

16.MeTona nporHo3upoBaHusi HAACKHOCTH Ha CTaJUU TPOCKTUPOBAHUS —
Metoa Monte-Kapiio.

17.0npenenenue oCTaTOUHOIO pecypca 000pyAOBaHUS MPU MATIOIUKIOBBIX
Harpyskax.
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18.0mpexaeneHre oCTaTOYHOTO pecypca 000pyA0BaHUS 110 METOTY
KOPPO3UOHHOM CTOUKOCTH.

TemaTuka pacyeTHO-rpapuUeCKUX 3aJaHUN

Mo Kypcy «TexHuyeckasi IMArHOCTUKA M HAJIE)KHOCTh TEXHHYECKHUX CHCTEM»

N —

O0paboTKa CTaTUCTUYECKOTO MaTepuaia 0 HaJe)KHOCTH 000pyT0BaHUS.
Pacuer HaZe)KHOCTH TEXHOJIOTHYECKON CXEMBbI IPU HEHATPYKEHHOM
pe3epBUPOBAHUH.

Pacyer HaZe)KHOCTH TEXHHUECKON CHCTEMBI PU HArpy>KEHHOM
pe3epBUPOBAHUH.

Omnpenenenre BEPOATHOCTH COCTOSHUS TIPU YCIIOBUHU COMOCTABICHUS
MPOYHOCTH U HArpy3Ku OOBEKTA.

[Tporao3upoBaHue HaJE)KHOCTH 000PYI0BaHMSI KOMOWHATOPHO-MATPUYHBIM
METOJIOM.

[Tporuo3upoBaHue HaJJEKHOCTH HA CTaJAUU TPOEKTUPOBAHUS METOI0M
Momnre-Kapio.

Omnpenenenne 0CTaTOYHOTO pecypca 000py10BaHUS IPU MATOLUKIOBOM
Harpy>KeHUH.

Omnpenenenre 0CTaTOYHOTO pecypca Mo KPUTEPUI0 KOPPO3ZUOHHOU
CTOMKOCTH.
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