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1. Ilean ocBOeHMS TUCUMUILJIMHBI.

K OCHOBHBIM LIEISIM OCBOEHHSA IUCIUIUIMHBI «HajaeXKHOCTh MEXaHHYECKHX H
ANIEKTPOHHBIX CHUCTEM» CIIEyeT OTHECTH: OCBOCHHE TEOPETUYECKHX OCHOB OIICHKHU
HAJSKHOCTH MEXAHMYECKUX CHCTEM, MPaBUIBLHOE pPACMO3HABAaHWE MPUYMH OTKA30B,
3HaHWE METOJOB OOECTICUCHHMS] HANASKHOCTH HA CTAauAX MPOSKTUPOBAHUS,
M3TOTOBJICHUS M DKCIUTyaTallid, U3yYeHWE OCHOB JUATHOCTHUKHA MEXaHWYECKHX CHCTEM
METOaMH HePa3pyIIAroIIero KOHTPOJIS.

K ocHOBHBIM 3aJadaM OCBOCHHS AUCHUIIIINHBI ((HEII[G)KHOCTL MCXaHHNYCCKUX H
QJICKTPOHHBIX CHUCTCM» CJICAYCT OTHCCTHU: OCBOCHHUC HABBIKOB OICHKH HAACKHOCTHU H
AUArHOCTUPOBAHUA MCXAHHYCCKHUX CUCTEM H YMCHHC HCIIOJIB30BATb 3TH 3HAHUSA IIPHU
IMPOCKTHUPOBAHUMU.

2. Mecto mucuumiudbl B cTpykrype OOII 6akanaBpuara.
Jucuunnnna «HaneKHOCTh MEXaHUYECKUX M 3JIEKTPOHHBIX CUCTEM» OTHOCHUTCS

K YUCIIy Y4YEOHBIX NUCUUIUIMH 4YacTd, (OPMHPYEMOUN ydaCTHHKaMU 0Opa30BaTEIbHBIX
otHomrennii brmoka 1 «/lucuummael (Moxyan)» (B1l) ocHoBHOW 00pa3oBaTeIIbHOM
porpamMmsel OakajiaBpuara.

«Hane:;XxHOCTh MEXaHUYECKUX U 3JIEKTPOHHBIX CUCTEM» B3aUMOCBS3aHa JOTUYECKU
U COAEPKATENBHO-METOIUYECKH CO CIEAYIOIMMHU JUCHAIUIMHAMU U nTpakTukamu OOIT:

— OCHOBBI MaTepuaIOBEACHHS U COITPOTUBIIEHHE MATEPUAJIOB,;

- Teopus BEpOATHOCTEN U MAaTEMATUYECKasl CTaTUCTUKA



3. IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs M0 AUCHMILINHE
(MOayJII0), COOTHECEHHBIE C IIJIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHUS
o0pa3oBaTeIbHON POrPpaMMBbl.

B pe3ynbTaTe OCBOCHHS ITUCHUILUIMHBI (MOAYINA) y oOydarommxcs GopMUPYIOTCA
CIIEyIOMe KOMIETCHIIMM W JOJDKHBI OBITH JOCTUTHYTHI CIEIYIOIIME PE3yJIbTaThl

oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETECHIIUH:

B pe3yabTare ocBOeHUs
oOpa3oBaTe/IbHOM
Koxa NporpaMMBb Ilepeyenb mIaHMpyeMbIX Pe3yJbTATOB
KOMIIeTeHIIMH . 00y4eHMsI M0 IMCIUIJINHE
00y4Jarouuiics 10/KeH
00J1a1aTh
YVK-1 Crioco0eH oCyLEeCTBIISTh | 3HATh:
TOUCK, KPUTUYECKU I e Meroabl pacueTa Ha HaJEKHOCTD Y3JIOB
aHaJIN3 ¥ CUHTE3 U arperaTtoB MEXaHUYECKUX U
nH(popManuu, DJIEKTPOHHBIX CUCTEM.
IIPUMEHATH CUCTEMHBIN e (OCHOBHBIE BUJIbLI OTKA30B U METOABI UX
noAXOd IJIsd PCHICHHA NpeaynpexIeHus
IIOCTABJICHHBIX 3aJ1a4 YMerhb:
e OrneHuBaTh HAJIEKHOCTH (110
0€30TKa3HOCTH, JOJITOBEYHOCTH,
PEMOHTONPUTOTHOCTH, COXPAHIEMOCTH )
00BEKTOB, HCXOIS UX 3aJaHHBIX
Harpy3o0K U YCJIOBUI 3KCILTyaTalluH;
e Omnpenenstb OTKA3bl U IPUMEHSATH
METOJBI UX IIPEAYIPEKICHUSA
BJIA/ICTh:
HaBrbikamu dopMynupoBanust 3a1a4
IIPY IPOU3BOJICTBE, MOJACPHU3ALINU U
JKCIUTyaTallid HOBOU TEXHUKU U €€
HUCIBITAHUM, IOCTPOECHUS aJICOPUTMA UX
peleHus
ITK-2 Cnoco0OeH BecTH 3HATh:
IpoLECC pa3paboTKu e Kpurepuu oLleHKH HaJIEKHOCTU
aBTOTPAHCIOPTHBIX MEXAHUYECKUX CUCTEM;
CPEACTB U UX e VYciIoBHUI TEXHUYECKOU 9KCILTyaTaluH,
KOMIIOHCHTOB BHIBI OTKa30B IIPOCKTHPYEMBIX
00BEKTOB
YMeTh:
e [Iporno3upoBaTh HaJEKHOCTh OOBEKTA
Ha CTauU IIPOEKTUPOBAHUSA
BJIA/ICTDh:
e HaBpikamu OLIEHKH ¥ TPOTHO3UPOBAHUS
HAJASKHOCTH MEXAHUYECKHUX CUCTEM




4. CTPpyKTYypa U CoAepKaHue TUCIHUILIHHBI.

OO0mast TpyA0eMKOCTh AUCITUIUITMHBI COCTABJISAET 3 3a4eTHBIE eauHUIlbl, T.e. 108
aKaJIeMUYECKUX 4acoB (M3 HUX 54 yaca — caMOCTOsITeIbHAs padoTa CTYJICHTOB).

Paznensr mucrummabel «Hane)KHOCTh MEXaHWYECKUX M DJICKTPOHHBIX CHCTEMY
M3Yy4aroTCs Ha YETBEPTOM Kypce.

Cenbmoii cemectp: nexnuu — 1 gac B Henento (18 gacoB), cemuHapckue 3aHATUS
— 2 gaca B Hegenio (36 9acoB), hhopMa KOHTPOJISI — DK3aMEH

CTpykTypa W coOACp)KaHWE JUCHUIUIMHBI «HameHOCTh MEXaHMYECKHX U
AJIGKTPOHHBIX CUCTEM) IO CpOKaM M BUAaM paboThl oTpakeHsl B [Ipuioxenun 1.

Coaep:xanue pa3ies0B IMCHMILIMHBI.
CeabMmoii cemecTp

a. KauecTBo 1 Hajie;kHOCTH MalIuH. OCHOBHbIE TEPMHUHBI U ONIPe/ieIeHHS.

HanexHocTh MamuH Kak IMOKa3aTelb WX KadecTBa. OCHOBHAs TEPMHUHOJOTHS —
HaJIe)KHOCTb, OOBEKT, dJeMEHT, HapaboTka. CocrosiHMe O0O0BEKTa — HCIPABHOE,
HEUCHpaBHOE, padOTOCIIOCOOHOE, 0TKA3, NEEKT.

BoccranaBnmiBaemMble W HEBOCCTAHABIMBAaEMble OOBEKTBI, PEMOHTHPYEMBIC U
HEPEMOHTHUPYEMBIE 0ObEKTHI.

OTka3pl — TI0 TMPOMCXOXKJICHHUIO, II0 H3MEHEHHIO peXuMa paldoThl, IO
nocaeAcTBUsIM. KoMIIIekC CBOMCTB, 00€CIIeUMBAIOIINX HAEKHOCTh — 0€30TKa3HOCTD,
JOJITOBEYHOCTh, PEMOHTOIIPUTOIHOCTh, COXPAHIEMOCTb.

0. IToxa3aren HaJEKHOCTH.

Iloxazarenu  HAJEKHOCTH  HEBOCCTaHABIMBAaeMbIX 00bekTOB. Ilokaszarenu
0€30TKa3HOCTH, BEPOSITHOCTh OE€30TKa3HOW paboThI, CpeAHsss HapabOTKa A0 OTKas3a,
MHTEHCUBHOCTH 0TKa30B. CTaTUCTUYECKOE U BEPOATHOCTHOE onpeseneHue. [lokazarenu
coxpansiemocTu. Ilokazarenu HaJIe)KHOCTH BOCCTaHABIMBaeMbIX OOBEKTOB. Pacuer
nokaszaresied 0€30TKa3HOCTH — CPEAHEro THUMa OTKAa30B J0 3aJaHHOW HapaOOTKH,
nmapaMeTpbl TOTOKa OTKa30B HapaOOTKW, HapaOoTKu Ha oTka3. [lokazarenu
JIOJITOBEYHOCTH — PECYPC M CPOK CIYKOBI M UX pasHOBUIHOCTH. PacyeT mokazareneit
JIOJITOBEYHOCTU. PEeMOHTONPUTrOJHOCTL M €€ OCHOBHBIE TMoOKaszarenud. Pacuer
coxpansemoctd. KoMmIuiekcHble mokaszareau HaaekHocTH. CraHaapThl s pacyera
MoKa3aTeJied HaJIe)KHOCTH.

B. Bubl 0TKa30B. YcTaHOB/IEeHHE PUYUH 0TKA30B AaBTOMOOWJIA.

HeoOxoaumbie TpeANnoChUIKH I OOBEKTHBHOTO aHajin3a NPUYMH OTKAa30B.
[TocnenoBaTrenbHOCTh pabOT MNpPH yCTAHOBJIEHWU NPUYMH OTKA30B. YTOUHCHHBIC
HCCIIeIOBaHUS MPUYUH 0TKa30B. OCHOBHBIC MPUYUHBI OTKA30B PA3IUYHBIX YCTPONCTB —
MEXaHUYECKUX, THUAPABIMUYECKUX U MTHEBMATUUECKUX, DJICKTPUUYECKUX, AICKTPOHHBIX U
AIEKTPOTEXHUYECKUX; DIICKTPOXUMHUUECKHUX.



r. OKcIepuMeHTAJIbHOE HccJAe0BaHHe HaAe)KHOCTH. McenbiTaHus Ha
HAJIe’KHOCTh.

Bunel wcnbiTaHMid Ha HamexkHOCTh. OmnpenenurenbHble HCHBITaHUS. [lmaHbI
ucneitanuit  [NUN], [NUT], [NUr]. KoHTposibHBIC UCHBITaHUSA. Y CKOPCHHBIC
UCTIBITaHUS. DKCIIEPUMEHTAIIBHOE OIpeNIeNIieHHe pecypca y3JoB TpeHus. Haydnoe
IUIAHUPOBAHHME SKCIIEPUMEHTA. PacueTHO-IKCIIepuMeHTaIbHAs OIICHKA HAJIC)KHOCTH 10
KPUTEPHSIM PabOTOCIIOCOOHOCTH. VICTIBITaHNS HAa YCTAIOCTh

A. Pacuer HaJe:KHOCTM THIOBBIX JeTajled M Y3J10B MEXaHHYECKHX CHCTEM.
Meronsl pacdera nokasareiaci HaJAe)KHOCTH COCAMHEHUM AeTallell MAlllMH: C HATSIOM,
CBapHbIX M PE3bOOBBIX MO pPa3IUYHbIM KpUTEpUsM. MeToabl pacuera IoKas3areseil
HAJISKHOCTH OIOP KAYEHUS U CKOJIbXKEHUs. MeTo/bl pacuera noka3areneil HaJeKHOCTH
3y04aThIX Mepeady Ha CONMPOTHBICHUE KOHTAKTHOM M M3rMOHON yCTAJIOCTH, a TAKXKE B
KOMIUIEKCe; (PUKLMOHHBIX Mepeaady; pPEMEHHBIX Iepegady. MeToasl pacyera
MoKa3aTesield HaJeKHOCTH MHOTOIIOTOYHBIX Nepeiay U BajioB (oceil). MeTonbl pacueTa
MoKa3aTesied HaJIe)KHOCTU MY(PT M COETMHUTENBHBIX YCTPOUCTB: POJIMKOBBIE OOTOHHBIE
My(QThl (IO BEPOSITHOCTH BKIIIOUEHHS] KaK MYy(Tbl B LEJIOM, TaK M OTACIIbHBIX €€
AJIEMEHTOB); MpPeNOXpaHUTeNbHble My(QThl ((HPUKLHUOHHBIE, MPYKUHHO-IIAPUKOBBIE, C
pa3pyLIAOIIMMUCS JIEMEHTAMH).

e. MeToanl Hepa3pyLIaKIIEero KOHTPOJISl M OBbILIEHUE CBOMCTB JAeTajlel
OcHOBHBIE METOIBI HUCIBITAHHUS MATEpHAIOB. MeETOIbl HEpa3pylIAOIIero KOHTPOJIs
MaTepualioB, 3aroTOBOK H Jeraneid. ONTHUKO-BU3yalbHbIE METOAbl KOHTPOJIS.
AKyCTHYECKHE METOAbl KOHTPOJs. KanumuisipHbldi METOJ KOHTPOJS. DIIEKTPUUYECKHE
METOJIbI KOHTPOJIsl. MarHuTHble METOAbl KOHTPOJiA. TemioBble METOJbl KOHTPOJIS.
PanuarnmonHeie METOABI KOHTPOJSA. YTNPOYHEHHUE TMOBEPXHOCTHBIM IUIACTHUYECKUM
nedopMUpOBaHUEM (TTI1T). YnpouHnenue XUMHKO-TEPMUYECKUMHU 151
KOMOMHHUPOBAaHHBIMHU CrlOcO0aMu 0OpabOTKU. YTIPOUYHEHUE KOHCTPYKIMOHHBIX CTajeil
TEPMOMEXaHUUECKON 00paboTkoM. VYmpouHeHue JeTajedl MalldH  HallIaBKOM.
VYpouHeHre HalbUIEHHEM Ha padovrie MOBEPXHOCTH JAETalIe MaTepUaioB C BBICOKUMU
AKCIUTyaTallMOHHBIMU CBOMCTBAMHU. Y TIPOYHEHHE HAHECEHUEM Ha padoune MOBEPXHOCTU
neTaneu AEKTPOIUTUIECKUM crocooom MaTepuaioB c BBICOKHMU
AKCIUTyaTaIMOHHBIMU CIIOCO0aMU. YTIPOYHEHHE HAHECEHHEM Ha pabodvre MOBEPXHOCTH
JeTaNe XUMHYECKUM CIIOCOOOM MAaTepHaliOB C BBICOKMMHU JKCILTyaTallMOHHBIMU
CBOMCTBaMHU. YTIPOUHECHHE HAHECEHUEM AMAJICBBIX MOKPHITHI Ha pabovyre MOBEPXHOCTH
JeTanei. YIpOoYHEHUE MOKPHITHEM pabOuYuX MOBEPXHOCTEH JeTajeil rmiacTMaccaMu U
CIEHHAIbHBIMU MaTepUaIaMu

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.
Mertoauka mnpenojaBaHus AUCHUIUIMHBI  «HageXHOCTh MEXaHMYECKUX U
AJIEKTPOHHBIX CHUCTEM» M peaju3alis KOMIETEHTHOCTHOTO MOJAXO0Ja B M3JIOKEHUU U



BOCIPHMATUM Marepuasa IMpeSyCMAaTPUBACT HCIOJIb30BAHUE CIEAYIOLIIUX AaKTUBHBIX U
MHTEPAKTUBHBIX (OPM TMPOBENEHUS TPYNIOBBIX, WHAWBHUIYAIbHBIX, ayJAUTOPHBIX
3aHATUN B COUYETAHUU C BHEAYAUTOPHOU paboTOii ¢ 1enbi0 (OPMUPOBAHUS U PA3BUTHS
poeCCHOHATEHBIX HAaBBIKOB, 00YUYaOIIUXCS:

— 3aIIMTa U UHAUBHUyaIbHOE 00CYK/I€HNE BHIMOIHIEMBIX pacUeTHO-TpadUIECKIX
pabor;

- pedepaT Mo pazaenam TUCIUILIAHBI

VYaenbHbI BeC 3aHATHUNA, MPOBOAMMBIX B HWHTEPAKTHUBHBIX (opMax, OMpeJesieH
IJIABHOM  1LI€NBI0  00pa3oBaTEeNbHOM IPOrpaMMbl, OCOOEHHOCTBIO KOHTHHIEHTA
oOydaroumxcsi M cojaepkaHueM AUCHUIUIMHBI «HaneXHOCTh MeXaHMYeCKHX |
AJIEKTPOHHBIX CUCTEM» W B IEJIOM MO AUcCHUIUIMHE cocTaBisieT 50% ayauTopHBIX
3aHATUI. 3aHATHA JEKIMOHHOIO TUMa cocTaBiAlOT 33% OT o0bemMa ayJIUTOPHBIX
3aHATUMN.

6. OneHovHbIe cpeacTBa JAJIsl TEKYLIero KOHTPOJISl YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTAIlUM M0 UTOTAM OCBOEHMS TUCIHHUIIMHBI U Y4eOHO-MeToAn4ecKoe
o0ecreyeHre CaMOCTOATEILHOM PA0OThI CTYACHTOB.

B mporecce o00ydeHHST HCHOJB3YIOTCS CIEAYIONIUME OLICHOYHbIE (POpMBbI
CaMOCTOSATENIbHOM PabOThl CTYJEHTOB, OLIEHOYHBIE CPEICTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTECTAIUU:

B ceabMoMm cemectpe

-Pacuetno-rpaduueckas padorta Nel «Craructuyeckas 00paboTKa SKCIIEPUMEHTATbHBIX
JTAHHBIX 110 HaJAEeKHOCTHU. PacueT mokas3areiiell HaJle)KHOCTH Y,

- Pacuetrno-rpaduueckas padota No2 «Pacuer Ha/eKHOCTH THUIIOBBIX JI€TaJed U Y3JI0B
MEXaHUYICCKUX CUCTEM»

PacueTHo-rpaduyeckre padoThl MPOBOAATCS MO UHAWBUIYAIBHOMY 3aJJaHUIO.

OneHouyHBIE CpEACTBAa TEKYIIEro KOHTPOJIA  yCIEBAeMOCTH  BKIIIOUAIOT
KOHTPOJIbHBIE 33Jlauil W 3aJaHus B ¢opme OJaHKOBOTO TECTHPOBAHUS IJII KOHTPOJIS
OCBOEHUS 00YUYAOIUMUCS Pa3/IeJI0B TUCIUTUINHBL.

OOpa3npl  3amaHuii  pacdeTHO-Tpaduueckux  paboT, TeM  pedeparos,
HK3aMEHAIMOHHBIX OMJICTOB, IPUBEJICHBI B MPUIIOKCHUH 3.

6.1. @oHI OLICHOYHBIX CPEJICTB /ISl POBEACHUS POMEKYTOYHOM aTTEeCTANMHU
o0y4aromuxcs 1o AMCUUILIHHE (MOIYJIIO).

6.1.1. TlepeueHbp KOMNIETEHIMN C YKa3aHHEM JTaroB UX (HOPMHUPOBAHUS B TMPOIECCE
OCBOEHHS 00pa30BaTEIbHON MPOrpaMMBI.



B peE3yabTaTe OCBOCHHUA AHWCHUIIIIMHBI (MO,IIYJI}I) (i)OpMI/Ip}IIOTCH CICAYIOIHreC
KOMIICTCHIIU M .
Kon B pesyabTare ocBoeHus1 00pa3oBaTeJbLHOM MPOrPaMMbl 00y4aroUiicA
KOMIIeTeHIIUH J0JIZKeH 00J1a1aTh
YK-1 Crioco6eH ocyecTBIATh MOMCK, KPUTHYECKUI aHAIIN3 U CUHTE3
UH(pOpMaLUK, IPUMEHATh CUCTEMHBIH MMOAXO0 U1 PEeLIeHUs
MOCTaBJICHHBIX 3324
[1K-2 CriocobeH BecTu mporiecc pa3paboTKi aBTOTPAHCIIOPTHBIX CPEJCTB U UX
KOMIIOHEHTOB

B MpoHeccc OCBOCHUA O6p&30B&TCHLHOﬁ IIporpaMmbl JaHHBIC KOMIICTCHIIUU, B

TOM YHUCJE WX OTJAEIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS IMOITAMHO B XOJI€ OCBOCHUS
O0OyYaroIMMUCS JUCIUIUIMH (MOIYJIeH ), MPAKTUK B COOTBETCTBUU C YYCOHBIM IJIAHOM
Y KaJICHJApHBIM IpaprKoM y4eOHOro npouecca.

6.1.2. Onucanue nmokasaresed 1 KPpUTEPUEB OLCHUBAHUS KOMIICTCHIMH,

(opMuUpyeMBIX 110 HTOTaM OCBOEHMS TUCIUILINHBI (MOAYJIs1), ONIMCAHNE HIKAJI
OlleHUBAHMUSI.

Ilokazarenem

OIICHUBAHUA

KOMIIETEHIIUN

Ha

Pa3IUYHBIX

JTarax nux

(bopMHUpPOBaHUS SBISICTCS JTOCTH)KCHHE OOYYAIOMUMHUCS IUIAHUPYEMBIX pe3yIbTaTOB
00yYeHUsI MO TUCUUILUIUHE (MOIYIIIO).

YK-1 CnocoleH ocymecTB/IATh NOUCK, KpUTHYECKHI aHAIN3 U CHHTE3 HH(OPMaLMH, IPUMEHATh CUCTeMHbIi

MOIXO/ IJIsl pellieH!s MOCTABJIEHHBIX 32124

Kpurtepun oueHuBanus

IHoka3zarean

2 3 4 5
3HATH: OO0yyaromuics OO0yuaromuiics OO0yuarormuiics OO0yuaromuiics
METO/IBI JIEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPHUPYET YaCTUYHOE | IEMOHCTPUPYET
pacueTa  Ha | MOJHOE OTCYTCTBHE | HEMOIHOE COOTBETCTBHE CJIETYIOIIUX MOJTHOE COOTBETCTBHE
HAJIOKHOCTh | WK COOTBETCTBHE 3HAHHIA: METOJ/IOB pacueTa CJIC/YIOIINX 3HAHWH:
y3JI0B U | HEJJOCTATOYHOE CIICAYIOIINX 3HAHHH: Ha HAJIGKHOCTh Y3JIOB U METOJ/IOB pacueTa Ha
arperaToB COOTBETCTBHE METOJIOB pacueTa Ha arperaroB MEXaHUYECKUX Ha/IeKHOCTh Y3JI0B
MEXaHHUYECKH | CIICAYIOIINX HAJICKHOCTD y3JIOB U CHCTEM,; arperaToB
X U | 3HAHWUU: arperaTtoB OCHOBHBIX BUJI0OB OTKA30B U MEXAHUYCCKUX
OJICKTPOHHBIX | METOJ 0B pacucTa MEXAHNYCCKUX METOOOB UX CUCTEM,
CHUCTEM; Ha HAJICKHOCTh CHCTEM,; MPeaYpexICHHS, HO OCHOBHBIX BHJIOB
OCHOBHBIC Y3JI0B M arpe€raTtos OCHOBHBIX BUJ0B JO0IyCKarTCA OTKAa30B U METOO0B UX
BUJIBI MEXaHHUYECKUX OTKa30B ¥ METOJIOB X | HE3HAYMTENIbHBIC ONIHOKH, npeAyIpEKICHNU,
OTKa30B U | CHUCTEM; PEAYTPEKICHHUS. HETOYHOCTH, 3aTPyAHECHUS CBOOOJTHO OTIEPUPYET
METOJbl  HX | OCHOBHBIX BHUJIOB Homnyckarorcs NP AHATATUYECKUX MpHOOpPETEHHBIMU
OpeAyNpex]] | OTKa30B M METOJOB | HE3HAYUTEIIHHBIC oTepanusX. 3HAHUSIMH.
CHUS, ux OIHI/I6KI/I, IIPOABIIACTCA




MIpeTyTpEXKICHUS;

HEJIOCTaTOYHOCTh
3HAHUM, 10 PAAY
METOJIOB pacyera,
o0yJaronuics
WCITBITHIBAET
3HAYUTEIbHBIC
3aTpyJHEHHS MIPH
OTIEPUPOBAHUH
3HAHUSMU TPU UX
IepeHoce Ha HOBHBIE
CUTYaIIH.

yMeTb:
OIICHUBATh
HAaJIC)KHOCTD
(o
0Ee30TKa3HOCT
u,
JIOJITOBEYHOC
TH,
PEMOHTONIPUT
OJIHOCTH,
COXPaHIEMOC
TH)

00BEKTOB,
HUCXOJIS UX
3aJaHHbBIX
Harpy3oK u
YCJIOBUI
SKCIUTyaTaIH
W
OIpENEIATh
OTKas3bl U
HpI/IMeHHTB
METOJIbI UX
TIPETyTIPEXT
CHUA

OO0yuaromuiics He
yMEET WK B
HEJIOCTaTOYHOM
CTCIICHU YMECT
OILICHHBATH
HaIEKHOCTD (110
0E€30TKAa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTOIIPUTOJHO
CTH,
COXPaHIEMOCTH)
00BEKTOB, HCXOS
UX 3aJaHHBIX
Harpy3oK u
YCJIOBUI
IKCILTyaTalluy;
OIPENEIATh
OTKasbl U
NPUMEHSTh
METOJIbI UX
NpeaypPEKICHUS

OObyuaromuiics
JEeMOHCTPUPYET
HETIOJHOE
COOTBETCTBHE
CJIEAYIOLIUX YMEHUM:
OLICHUBATh
HaJCKHOCTB (110
0€30TKa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTOIPUTOTHOCTH,
COXPaHIEMOCTH)
00BEKTOB, UCXO/IS UX
3aJaHHBIX HArPy30K U
YCJIOBUI
9KCIUTyaTallNH;
OTIpENeIIATh OTKAa3bl U
MPUMEHSTH METOJIbI UX
MPeayIpPeKICHUS.
HomyckaroTcst
HEe3HAYUTEIbHbIC
OLIMOKH, IPOSIBIIAETCS
HEI0CTaTOYHOCTh
YMEHUH, MO psay
rnokasaTeJiei,
00yJarouics
UCTBITHIBAET
3HAYHUTEIILHBIC
3aTpyIHEHHS TIPU
OTIEPUPOBAHHUU
YMEHUSIMH TIPH UX
nepeHoce Ha HOBbIE
CUTYyaIlUH.

OO6yuaromuiics
JIEMOHCTPHUPYET YaCTUUHOE
COOTBETCTBHE CIEIYIOIINX
YMEHHI: OLIEHUBATh
HaJIeKHOCTH (110
0€30TKa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTOIPUTOAHOCTH,
COXpaHIEMOCTH) 00OBEKTOB,
UCXOJSI UX 3a/laHHBIX
Harpy3oK U yCJIOBHIA
3KCILTyaTallluu;
OTIPEAETSATh OTKA3HI U
NPUMEHSATH METOJIBI MX
IIPENYIIPEKICHUS. Y MEHUS
OCBOEHBI, HO JIOITyCKAFOTCS
HE3HAYNTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyTHEHHS
P aHATTUTUIECKIX
orepanusx, epeHoce
YMEHHI Ha HOBBIE,
HECTaHJJapTHBIE CUTYAIUH.

OO0yuarommuiics
JIEMOHCTPUPYET
ITOJTHOE COOTBETCTBHE
CIEAYIOUIUX YMEHUM:
OIICHUBATH
HaJIeKHOCTH (110
0e30TKa3HOCTH,
JTOJITOBETHOCTH,
PEMOHTOIIPUTOAHOCTH,
COXPaHIEMOCTH)
00BEKTOB, HCXOI UX
3aJJaHHBIX HAIPY30K U
YCIIOBHI
SKCILTyaTalluu;
OTPEACIATh OTKA3bI U
MIPUMEHSTh METOBI X
MpenYIPERICHU.
CB000THO oTIepUpyeT
PHOOPETEHHBIMU
YMCHHUAMU, IPUMEHACT
WX B CUTYaIUsIX
MMOBBIIIICHHOM
CJIIOYKHOCTH.




BJIA/IETh:
HaBBIKAMHM
thopmynupoB
aHus 3a7a4
pu
MIPOU3BOJICTB
c,
MOJCpHU3AIN
HH
SKCILTyaTaIu
U HOBOM
TEXHHKHU U €¢
HCIIBITAHUH,
MOCTPOEHUS
anaropuTMa
UX peIICHUS

OO0yyarommuiics He
BJIaJCET WIH B
HEI0CTATOYHOU
CTCTICHU BJIaJeeT
HaBBIKAMH
(dhopmynHupoBaHHS
3aj71a4 Ipu
MIPOMU3BO/JICTRE,
MOJCPHU3AIUHN U
SKCILTyaTalluu
HOBOM TEXHHMKH U
€€ UCITBITAHUH,
MOCTPOEHUS
ajaropuTMa ux
peuieHusl.

OO0yuaromuiics
JaCTHYHO BJIAJICET
HaBBIKAMHU
(dhopMynHpoBaHUS
3a1a4 mpu
MPOU3BOJICTBE,
MOJICPHU3AINHN 1
SKCILTyaTallud HOBOU
TEXHUKH U €€
UCTIBITAaHNH,
MOCTPOCHUS
alNTropuTMa UX
peUIeHUs B HETIOJTHOM
o0beMe, TOIyCKatoTCs
HE3HAYNTEIIbHBIC
OIIMOKH, IPOSIBIISIETCS
HEJI0CTaTOYHOCTh
BJIQJICHUS HABBIKAMU
0 ALYy MOoKa3aTene,
OO6y4aromuiics
UCTIBITBIBACT
3HAYUTENbHBIC
3aTpyJHEHHS TIPH
MPUMEHCHUH
HaBBIKOB.

OO6yuaromuiicst 4aCTUIHO
BJIaJIe€T HaBbIKAMU
(dhopMynupoBaHHs 3a7a4 IpH
MIPOU3BO/ICTBE,
MOJIEPHU3ALNHU U
3KCILTyaTall HOBOH
TEXHHUKH U €€ UCIBITAHUH,
MIOCTPOCHHUS aJIrOPUTMA UX
pelIeHNs1, HaBBIKH OCBOEHHI,
HO JOIyCKAIOTCS
He3HaYUTEeIbHbBIE OINOKH,
HETOYHOCTH, 3aTPyIHCHHS
IIPY aHATTUTUYECKUX
olepanusx, IepeHoce
YMEHUH Ha HOBBIE,
HECTaHAAapPTHBIC CUTYalluU.

OO0yuaromuiics B
MOJTHOM 00BeMe
BJIaJICCT HABBIKAMU
hopmynupoBaHus
3a/1a4 Mmpu
IPOU3BOICTBE,
MOJIEpHHU3AINH U
JKCILTyaTalluyl HOBOM
TEXHHUKH U €¢
WCIIBITaHUH,
MOCTPOCHUS
aNropuTMa ux
pelIeHus1, IOCTPOCHUS
AITOPUTMa UX
pelieHus, CBOOOTHO
MPUMEHSIET
MOJTyYCHHBIC HABBIKH B
CUTYaIUsIX
MOBBILIEHHOU
CIIOKHOCTH.

MK-2 Cnocoden BecTu npouecc pa3padoTKu aBTOTPAHCIIOPTHBIX CPEACTB H UX KOMIIOHEHTOB

3HATD:
Kpurepuu
OLICHKH
HAaJIeKHOCTH
MEXaHUYECKH
X CHCTEM;
VYcaoBus
TEXHHYCCKOH
JKCIUTyaTaIu
1, BUIBI
OTKa30B
MIPOEKTUPYEM
BIX 0OBEKTOB;

OOyuarommuiics
JIEMOHCTPUPYET
MIOJTHOE OTCYTCTBUE
7 R10 |
HEJIOCTATOYHOE
COOTBETCTBHE
CIIeTYFOIIINX
3HAHUU: KPUTEPUEB
OIIEHKH
HAJIC)KHOCTHU
MEXaHHUYECKHUX
CHUCTEM;

YCJIOBHI
TEXHHYICCKOU
AKCILTyaTallkH,
BHJIOB OTKAa30B
MPOEKTUPYEMBIX
00OBEKTOB.

OOyuarormuiics
JNEMOHCTPUPYET
HEIOJTHOE
COOTBETCTBHE
CIICAYIOIINX 3HAHUH!
KpUTEpPUEB OLIEHKU
Ha/IeKHOCTH
MEXaHUYECKUX
CHUCTEM;

YCJIOBUM TEXHUYECKOMN
JKCIUTyaTalluy, BUAOB
OTKa30B
MIPOEKTHPYEMBIX
00BEKTOB.
JHomyckatoTcst
HE3HAYUTEIbHBIC
OITMOKH, TTPOSBIISAETCS
HEJ0CTaTOYHOCTh
3HaHU, 110 psLy
IOKa3arelei,
00yJaroTHiics

OO0yuarormuiics
JEeMOHCTPHUPYET YaCTUUHOE
COOTBETCTBHE CIIETYIONINX
3HaHUI: KPUTEPHUEB OLIEHKU
Ha/IeKHOCTH MEXaHUYECKUX
CHUCTEM;

YCJIOBUM TEXHUYECKOM
9KCIUTyaTalluu, BUJOB
OTKa30B MPOEKTUPYEMBIX
00BEKTOB, HO JOIYCKAIOTCS
HE3HAYNTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyTHEHMUS
MIPY aHATTUTUIECKUX
oTIeparusx.

OO6yuaromuiics
JIEMOHCTPHPYET
MTOJIHOE COOTBETCTBHE
CIEIYIOIINX 3HAHUM:
KPUTEPUEB OLIEHKU
HAJCKHOCTH
MEXaHHYECKUX
CHCTEM,;

YCJIOBUH TEXHUYECKOU
SKCILTyaTalllH, BUIOB
OTKa30B
MIPOEKTUPYEMBIX
00BEKTOB, CBOOOIHO
onepupyeT
npruoOPETEHHBIMU
3HAHUSIMU.
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WCIIBITHIBACT
3HAYUTEIbHBIC
3aTPyAHCHUS IPU
OTIepUPOBAHUU
3HAHUSAMU TPU UX
[IepeHOCe Ha HOBHIE

CUTYaIlUH.
yMeThb: OOyyaromuiics He | OOy4arorumiics OOyuaromuiics OO0yuaromuiics
[IporHo3upoB | ymeeT Wiu B JEMOHCTPUPYET JEMOHCTPHPYET YaCTUYHOE | JIEMOHCTPHUPYET
aTh HEIOCTATOYHOM HETIONHOE COOTBETCTBHE CIICAYIOIINX MOJTHOE COOTBETCTBHE
HAJIOKHOCTh | CTETICHH yMEeT COOTBETCTBHE YMEHUIi: MPOTHO3UPOBATH CIICYIOIINX YMEHUI:
00BbeKTa Ha MPOTHO3UPOBATH CIICAYIONINX YMEHUH: | HaJIe)KHOCTh OOBEKTa HA MIPOTHO3UPOBATH
CTauH Ha/Ie)KHOCTh MIPOTHO3UPOBATH CTaJ1H MPOCKTUPOBAHHUS. HaJIe)KHOCTh 00BEKTa
MPOCKTHPOBA | OOBEKTA HA CTAJMH | HAJIC)KHOCTh O0bEKTa | YMEHUS] OCBOCHBI, HO HA CTaJuu
HUSI MPOCKTHPOBAHUS Ha CTauu JIOITyCKAalOTCS MPOCKTHPOBAHMSL.
MPOCKTHUPOBAHUSL. HE3HAYUTEIbHBIC OMUOKH, CB00OJTHO OTIepUpyeT
Jlonyckarotes HETOYHOCTH, 3aTPYIHCHHS MPHOOPETEHHBIMU
HEe3HAYUTEIbHbIC NPY aHATUTHYECKUX YMEHUSIMH, TIPUMCHSIET
OIHMOKH, MPOSBISETCS | ONMEpPaIHsIX, MepeHOCe WX B CHUTyalUsaX
HEJIOCTaTOYHOCTh YMEHHI Ha HOBBIE, MOBBILIEHHOU
YMEHU, IO Py HECTaH/IapTHBIC CUTYAIHH. CIIO’KHOCTH.
rnokasaTeliei,
00yJarouics
HCTIBITHIBACT
3HAYUTENbHBIC
3aTpyIHEHHS TIPU
OTIEPUPOBAHUH
YMEHHSIMHU TIPH UX
MEepeHOCce Ha HOBbIC
CUTYyaIlUH.
BJIAJIETh: Obyuatomuiicst He | OOyyarommics OObyuaromuiicst 4aCTUIHO OO0yyvarommuiics B
HaBpikamu BJIaJIeeT WU B BJIaJIeeT HABBIKAMU BJIaJieeT HABBIKAMU OIICHKH | ITOJTHOM O0beMe
OLICHKH U HEJI0CTATOYHOM OLICHKH U U TIPOTHO3UPOBAHUS BJIaJIceT HABBIKAMU
MPOTHO3MPOB | CTETICHU BIaeeT MPOTHO3UPOBAHUS HAJICKHOCTH MEXaHUYECKUX | OICHKH U
aHUs HaBBIKAMU OIICHKU | HAJIEKHOCTH CHCTEM, HAaBBIKH OCBOCHHI, POTHO3UPOBAHUS
HAJIOKHOCTH | U MEXaHUUECKUX CHCTEM | HO JOMYCKAIOTCS HaJICKHOCTH
MEXaHMYECKH | POTHO3UPOBAHMS | B HEMOIHOM O0BbeMe, HEe3HaYUTEIbHbIE OLIHOKH, MEXaHHMYECKHX
X CUCTEM Ha/IeKHOCTU JOITyCKalOTCS HETOYHOCTH, 3aTPyIHEHHS cucTeM, CBOOOTHO
MEXaHMYECKHX HE3HAYUTEIIbHbIC MIPY aHATTUTUIECKUX NpUMEHSET
CHUCTEM. OIKOKH, MPOSBISETCS | ONEpPaIHsIX, epeHoce MOJTy4YEHHbIC HABBIKH B

HEJIOCTaTOYHOCTb
BJIaACHHUA HaBbIKaMU
0 psAy MoKazaTene,
OOyuaromuiics
HUCIIBITBIBACT
3HAYUTEIbHBIC
3aTpyAHEHU IpU

yMeHI/Iﬁ Ha HOBBIC,
HECTAaHJAAPTHBIC CUTYalluN.

CHUTYyalUsAX
IIOBBIIIIEHHON
CIIOKHOCTH.
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NPUMCHCHHUU HABBIKOB
B HOBBIX CUTYyallUsiX.
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[IIxana olleHMBaHUS PE3YIBTATOB IIPOMEKYTOUHOM ATTECTALIUU U UX OINKCAHUE:
dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexxyTouHas arrectanusi 00ydJaromuxcs B GopMe dK3aMeHa MPOBOUTCS
M0 pe3yJbTaTaM BBITTOJIHEHHUS BCEX BUIOB y4eOHON PaOOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAHHOW JMCITUIUIMHE (MOJYJII0), TIPH 3TOM YYUTBHIBAIOTCS
pe3ynbTaThl TEKYLIEr0 KOHTPOJS YCHEBAEMOCTHM B TeueHHe cemecTpa. OleHka
CTETICHHU JTOCTUXKEHUS OO0YUYarONIMMUCS MIAHUPYEMBIX PE3yJIbTaTOB OOYy4YEHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOAMUTCS NpEenojaBaTeseM, BEIYyIIUM 3aHSATUS T10
IUCIUIUIMHE  (MOAYJIIO)  METOJOM  dSKclepTHOM  ouenku. [lo  utoram
IPOMEKYTOYHOM aTTecTallMyi IO JAMCHUIUIMHE (MOMYIIO) BBICTABIISIETCS OLICHKA
«OTIIMYHOY», «XOPOULIO», «yJIOBIETBOPUTEIIBHOY UJIU «HEYIOBICTBOPUTEIIBHOY.,

K nOpoMexyTodHOl — aTTecTalMM  JIOMYCKAKOTCS  TOJBKO  CTYJIEHTBHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOM paboOThl, MPEAYyCMOTPEHHbIE paboueit
porpaMMon 1o aucuuiuinHe «HageHOCTh MEXaHMYECKMX U 3JIEKTPOHHBIX
CHUCTEMN!

- BBITIOJIHWIN U 3alIUTUIIN ABE pacueTHO-Tpaduueckue padoTh

- BBITIOJIHEHUE U 3a1uTa pedepara

Ikajaa oneHuBaHUA Onucanue

BrimosHeHbI BCE BU/IbI y4eOHOM paboTHI,
MPeAyCMOTPEHHBIE  y4eOHBIM  TuIaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUM,
OT1in4yHO HaBBIKOB TMPUBEJAECHHBIM B TaOJUIaX MOKa3aTeseH,
omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HABBIKAMU, MPUMEHSAECT UX B CUTYaLMSX MOBBIIICHHOMN
CJI0KHOCTH.

BolmonHensl  Bce  BHABI  y4eOHOW  paboThl,
NpEeayCMOTPEHHbIE  y4eOHbIM  TuIaHoOM.  CTyneHt
JEMOHCTPUPYET HE IIOJIHOE€ COOTBETCTBUE 3HAHWU,
YMEHHMM, HaBBIKOB MPHUBEACHHBIM B  TabiuLax
nokasaTesel, onepupyeT NpuoOPETEeHHBIMHU 3HAHUSIMH,
Xoporo YMEHHSIMU, HAaBBIKAMH, INPUMEHSAET HUX B CUTYaLUAX
MOBBIIIEHHON CIIOXKHOCTH. [Ipy 3TOM MOTryT OBITH
JOMYUIEHbl HE3HAYUTENbHbIE OLIMOKH, HETOYHOCTH,
3aTpYJHEHHUS]  TNPU  AHAIUTHUYECKHX  OIEpalusX,
IIEPEHOCE 3HAHUW U YMEHHUU Ha HOBbIE, HECTaHAAPTHBIC
CUTyaluu
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BoimonHensl  Bce  BHABI  y4eOHOW  paboThI,
NpPEeayCMOTpPEHHbIE  Y4eOHbIM  TuIaHoM.  CTyneHt
JEMOHCTPUPYET HE TIOJHOE COOTBETCTBHE 3HAHWU,
YMEHUH, HaBBIKOB NPHUBEAEHHBIM B  Ta0auuax
MOKa3aTesield, IUIOXO ONEpUpyeT NPUOOPETEHHBIMU
VY 10BIETBOPUTENBHO | 3HAHUSIMHM, YMEHUSMH, HABbIKAMH IPUMEHSET HUX B
OpOCThIX  cuTyauusix. Ilpy »>ToM MOryT OBITH
JOMYUIEHbl HE3HAYUTENbHBIE OLIMOKH, HETOYHOCTH,
3aTpyJHEHHUS]  TNPU  AHAIUTHUYECKUX  OIEpalUsX,
MEPEHOCE 3HAHWM U YMEHHUUN HA HOBBIC, HECTAHIAPTHHIE
CUTYaLlH

He BbimomHeH oauH uiau Oojiee BHUJOB yueOHOMU
paboThl, MPEIYCMOTPEHHBIX  YYEOHBIM  IUIAHOM.
CTyAeHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHWI, YMEHUH, HABBIKOB MPUBEJICHHBIM B Ta0IMIAX
nokaszareyiei, JOMYyCKalOTCs 3HAUYUTENbHBIC OLIMOKH,
HeynoBneTBopUTENBHO . .

IIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHHI, HABBIKOB I10
pany IIOKa3aTeeu, CTYJICHT UCIIBITHIBACT
3HAUWTEIBHBIE  3aTPYJHEHUS IIPU  ONEPUPOBAHHMU
3HAHMSIMU M YMEHUSMM IIPU UX IIEPEHOCE HAa HOBBIC

CUTYyalUU.

DoH/bI OLIEHOYHBIX CPEICTB NMPeACTABJICHbI B IPUJIOKEHUHN 2 K padoyei
nporpamme.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieuyeHne JUCHMIIMHBI.

a) OCHOBHAas JiuTeparypa:

1. Tumomenkos, C. I1. HaneXHOCTh TEXHMUYECKUX CUCTEM M TEXHOTCHHBIM PUCK :
y4eOHUK U MPaKTUKyM 17151 OakanaBpuara u Maructparypsl / C. I1. TumoreHkoB,
b. M. Cumonos, B. H. I'opomko. — Mocksa: UznarensctBo IOpaiit, 2019. —
502 c. — (bakamaBp u Maructp. AkaJeMU4YeCKUi Kypc).

URL: https://urait.ru/bcode/433080

2. ummMapés, B. F0. HaaexHOCTh TEXHUYECKUMX CHUCTEM: YYEOHHUK JIJIst
OakanaBpuata u Mmaructparypsl / B. FO. lummapés. — 2-e uzna., ucrp. u J0m. —
Mocksa: M3parensctBo FOpaiit, 2019. — 289 c. — (bakanaBp u maructp.

AxaneMHUYECKUI KypC).
URL.: https://urait.ru/bcode/441138
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0) 10MOJIHUTEIbHAS JIUTEepaTypa:
1. Tumomenkos, C. II. OCHOBBI TEOPUHU HAJAC)KHOCTH: YICOHUK U MPAKTUKYM JIJISI
akamemudeckoro OakanaBpuata / C. II. Tumomenkos, b. M. Cumonos, B. H.
['opomko. — Mocksa: MsparensctBo IOpaiit, 2019. — 445 c. — (Bricuee
oOpa3oBaHue).
URL.: https://urait.ru/bcode/433079
2. HoBokpemienos, B. B. Hepazpymaromuii KOHTpPOJIb CBAPHBIX COCAWHEHUN B
MaIlIMHOCTPOEHUH: yueOHoe mocobue aiisa By30oB / B. B. HoBokpemienosn, P. B.
Ponsixuna ; mox Hayunoi penakuueit H. H. IlpoxopoBa. — 2-e uzn., ucnp. u J01.
— Mocksa: UznatensctBo FOpaiit, 2020. — 301 ¢. — (Bericiiee o6pazoBaHue).
URL: https://urait.ru/bcode/453644
B) IPOrpaMMHOe o0ecrnevyeHne 1 HHTePHET-PeCypChI:
DOneKkTpoHHBI 00pa3oBaTelbHbIl pecypc «HamexHOCTh W JHarHocTHKa
MEXaHUUYECKUX CUCTEM»
https://online.mospolytech.ru/course/view.php?id=1985

8. MaTepuaibHO-TeXHUYECKOe o0ecneyeHue TUCUUIINHBI.
Ayautopus obiero ponaa, o000pyaoBaHHAS ayIUTOPHOU JOCKOM, CTOIaMH,
CTYJBSIMU HIIA CTOJIAMH YI€OHBIMH CO CKaMbsIMHU

9. MeToauyeckne peKOMeHIALMY VISl CAMOCTOSITEIbHOMH PadoThI CTY/E€HTOB
3aayaMu CaMOCTOSITENIbHON PabOThI CTYACHTOB SBJISIFOTCS:

1. Cucrematuzanus ¥ 3aKpeIUICHUE TOJYUYCHHBIX TEOPETUUYECKUX
3HAHUM U ITPAKTUYECKUX YMEHUH CTYIECHTOB;

2.  YruyOseHue u pacuIMpeHne TeOPETHUECKOM MOATOTOBKY;

3.  ®opmupoBaHHe YMEHUH HUCIOIH30BaTh HOPMATUBHYIO, TIPABOBYIO,
CIIPABOYHYIO JOKYMEHTAITUIO U CTICIIUATIBLHYIO TUTEPATYPY;

4. Pa3BuTue MO3HABATEJIBHBIX CIIOCOOHOCTEM UM  aKTUBHOCTU
CTYyJICHTOB, TBOPYECKOW WHHUIIMATHBBI, CAMOCTOSTEJIbHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

5. Hcnonw3oBaHue Marepuajia, COOpaHHOTO U TMOJYYEHHOTO B XOJIe
CaMOCTOSITENIbHBIX 3aHSTUH Ha NPAKTUUECKUX 3aHITUSX, TpU
HaMMCaHUU KYPCOBBIX U BBIMYCKHOW KBAJIM(UKAIMOHHON paldoT,
1St 9P EKTUBHOM MOATOTOBKH K HTOTOBBIM 3a4€TaM M DK3aMEHaM.

N3yueHne  OUCHUIUIMHBI  JIOJDKHO — COMPOBOXKAATHCA ~ MHTEHCUBHOM
CaMOCTOSATEIbHON PabOTONM CTYJEHTOB C PEKOMEHJIOBAHHBIMHU IMPEINO1aBATEIISIMH
JTUTEPATyPHBIMU UCTOYHUKAMU U C MaTepUAJIAMH, MMOJTYyYCHHBIMHU Ha JICKIIMOHHBIX,
MPAKTUYECKUX 3aHIATHSAX M JTA0opaTOpHBIX pabotax. CTYJAEHT JOKEH MOMHHUTD,
YTO HAYMHATHh CAMOCTOSITEIbHBIE 3aHATUS CIEAYyeT C IMEePBOr0 JHSA H3Y4YCHUS
JUCHUTUIMHBI U TPOBOJUTH UX peryisapHo. O4eHb Ba)XKHO MPUIOKUTH MAaKCUMyM
YCUJIUM, BOJIM, YTOOBI 3aCTaBUTH ceOsl pabOTaTh C MOJHON HArpy3Koil ¢ MepBOro
TTHSI.
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Kaxaplii CTyIeHT AODKEH caM IUIaHMpPOBaThb CBOK CaMOCTOSITENIBHYIO
paboTy, MCXOJs M3 CBOMX BO3MOXKHOCTEM U IMPUOPUTETOB. DTO CTUMYJIHMPYET
BBINOJIHEHUE paboThl, co3/laeT 0ojee CIOKOWHYI0 OOCTaHOBKY, YTO B HTOIe
IIOJIO’KUTEIBHO CKa3bIBACTCS HA YCBOCHUM MaTepHaa.

Ha ocHOBe wH3y4yeHHS pPEKOMEHJIOBAaHHOM JMTEpPaTyphl LEIECO0OpPa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHHOB, IIOJIOKEHUH W ONpEIEICHUH,
TpeOyIOMIMX 3alIOMUHAHMS U HEOOXOUMBIX JJIS OCBOCHUS Pa3/IeTOB TUCIUTUINHBI.
Jlns  nmiaogoTBOpHONW paboThl HEMaJOBa)XHOE 3HAYeHHE MMeeT O0O0CTaHOBKa,
opranusanus pabodero mecta. HykHO n00uUTBCSA, 4YTOOBI MECTO PpabOTHI IO
BO3MOKHOCTH OBLJIO MOCTOSIHHBIM. PaboTa Ha MPUBBIYHOM MECTE JENaeT ee OoJee
10A0TBOPHOH. [IpolyKTUBHOCTh pabOTHl 3aBUCUT OT MPABUIIBHOTO YEPEIOBAHUS
TpyZda U oTabixa. [IoaTOMy KakIple yac WM JBa CIeAyeT JesaTh, nepepriB Ha 10-
15 muHyT. BBIXOAHBIE OHU Jy4llle IOCBSITUTh AKTUBHOMY OTJBIXY, 3aHSATHUSAM
CIIOPTOM, MPOTYJIKaMH Ha CBEKEM BO3AyXe W T.J. Jlake NepeKItoYeHue ¢ OJJHOTO
BHJIa YMCTBEHHOU pabOThI HA APYTOM MOXKET CITY’KUTh aKTUBHBIM OTJIBIXOM.
Ocoboe mecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHON u3 (opMm 00yyeHUs u
KOHTPOJISI CaMOCTOSITENIbHOM paboThl. KOHCYnbTHpOBaHME MpEAnonaraeT 0coobM
o0pa3oM  OpraHM30BaHHOE  B3aUMOJCICTBHE  MEXKIY  IpENojaBaTEIIeM-
KOHCYJIbTAHTOM U CTYJACHTaMH, HallpaBJI€HHOE Ha pa3pelieHue MnpoodiieM u
BHECEHHE MMO3UTUBHBIX U3BMEHEHHI B I€ATEIbHOCTh CTYIEHTOB.

10.MeToanyeckue peKoOMeHIANNH I IPenoJaBaTesis

B3auMmopericTBue mpernojaBaTens CO CTYACHTAMHA MOXHO pPa3JeiauTh Ha
HECKOJIbKO COCTaBJIAIONIMX — JIEKIIMOHHBIE, MPaKTUYECKHEe U JIabOpaTOpHbIE
3aHATUS. W KOHCyJlbTHpoBaHue. I[lpenonaBarenb JOMKEH MOCIEAOBATENBHO
BBIYMTATh CTYAEHTaM psii JEKUUA, B XOJI€ KOTOPBIX CIEAYET COCPEIOTOYUTH
BHMMAaHHE Ha KIIFOUEBBIX MOMEHTAaX KOHKPETHOIO TEOPETHYECKOro Marepuania, a
TaK)K€ OPraHMW30BaTh MPOBEACHUE MPAKTUUECKUX 3aHATUN TaKUM 00pa3oM, YTOOBI
aKTHUBU3MPOBATh MBILUICHUE CTYACHTOB, CTUMYJHPOBAaTh CaMOCTOSATEIBHOE
U3BJICYCHHE MMM HeoOXoauMoil uHpoOpManuu W3 pPa3IMYHBIX HCTOYHUKOB,
CPAaBHUTENbHBIA aHAJIW3 METOJOB pPEUIEHUH, COINOCTABJICHHE IOJYYEHHBIX
pe3yNbTaToB, (POPMYIUPOBKY U apryMEHTALIMIO COOCTBEHHBIX B3IJISI0B HA MHOTHE
CIIOPHBIE TIPOOJIEMBI.

[lepen HauanoM mpenojaBaHus MPENoiaBaTeI0 HEOOXOANMMO:

- U3Y4YUTh PabOUyI0 MPOrpaMMmy, LEJIH U 3a1a4d JUCIUTUIUHBL

- YETKO MPEICTaBIATh ce0e, KaKue 3HaHUsI, YMEHUS U HABBIKU JIOJKEH MTPUOOPECTH
CTYJICHT;

- IO3HAKOMMUTCS C BUAAMHU y4eOHOM paboThI;

- U3YYUTh COJIEPKAHUE PA3ACIIOB JUCIUTUIHHBI.

B Xone IeKIMOHHOrO 3aHSTHs MpenojaBaTellb JOJKEH Ha3BaThb TEMY,
yueOHBIE BOIPOCHI, O3HAKOMHUTH CTYACHTOB C TII€PEYHEM OCHOBHOW U
JOTOJIHUTEIBHON JTUTEPATYPHI IO TEME 3aHATHS.
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Bo BcTynuTenbHON 4acTH JeKUUd OOOCHOBATh MECTO W POJIb M3ydaeMou
TEMbl B Y4YeOHOW NMUCLMIUIMHE, PACKPBITh €€ MpaKTU4YecKoe 3HaueHue. Ecnu
YUTAETCS HE TEpBast JEKIUs, TO HEOOXOUMO YBSI3aTh €€ TeMY C MPEAbIayIei, He
HapylIas JIOTUKH U3JI0KEeHHUS yuyeOHOro marepuana. JIeKIumo clienyeT HauyuHaTh,
TOJBKO YETKO 0003HAYUB €€ XapakTep, TEMY M KPYT TE€X BOIMPOCOB, KOTOPHIE B €&
X0Jie OyyT paCCMOTPEHBI.

B OCHOBHOW 4YacTH JEKIMU CIEIYET PACKPHIBATH COJAEPKaHHE YUYEOHBIX
BOIIPOCOB, AaKIEHTUPOBaTh BHHUMAHUE CTYJCHTOB HAa OCHOBHBIX KaTErOpHUsX,
SBJICHUSIX U MPOIECCaX, OCOOCHHOCTAX UX MPOTEKaHMs. PacKpbiBaTh CYIIHOCTh U
coJiepKaHue PA3TMYHBIX TOYEK 3PEHUS] U HAYYHBIX MOAXOJ0B K OOBICHEHHIO TEX
WIM WHBIX SIBIEHUW u TmporeccoB. Creayer apryMeHTUPOBAHO OOOCHOBATH
COOCTBEHHYIO TO3UIMIO MO CIOPHBIM TEOpPETHYECKUM Borpocam. [IpuBoauThH
npuMepbl. 3a7aBaTh M0 X0y M3J0KEHUS JEKIMOHHOTO MaTepuaia PUTOPUUYECKUE
BOIIPOCHl M CaMOMY JiaBaTh Ha HHUX OTBET. JTO CHOCOOCTBYET AaKTHUBU3AIUU
MBICTUTEILHON JESTEILHOCTH CTYACHTOB, MOBBIIICHUIO UX BHUMAHUS U MHTEpEca
K MaTepuaidy JeKIuu, ee coaepkaHuto. [lpemonaBaTens AOMKEH PYKOBOIUTH
paboTOM  CTYJAEHTOB IO KOHCIEKTUPOBAHUIO JICKIIMOHHOTO  MaTepuasa,
MOAYEPKUBATh HEOOXOJAUMOCTh OTPAKEHUS B KOHCIEKTAaX OCHOBHBIX MOJIOKEHUN
M3y4yaeMou TeMbl, 0CO00 BBIJIEIISAS KATETOPUMHBIN anmapar.

B 3akiounTenbHON YacTH JIEKUMH HEOOXOIuMO c(opMyIupoBaTh 00IIKE
BBIBO/JIBI 10 TEME, PACKPBIBAIOIIIUE COJEPKaHUE BCEX BOIIPOCOB, MOCTABJICHHBIX B
nexuuu. OOBABUTH TUIAH OYEPETHOTO0 CEMHUHAPCKOTO WIIH JIA0OPATOPHOTO 3aHSATHSA,
JIaTh KpaTKUE PEKOMEHIAIMU IO IMOJArOTOBKE CTYJIEHTOB K CEMHUHApy WU
nabopaTopHoit pabore. OnpenenuTb MECTO W BpeMsl KOHCYJIBTAIIMHM CTYJICHTaM,
MOXKEJIaBIIUM BBICTYIIUTh HAa CEMUHape C JOoKJIagaMu u pedepaTtamMu 1o
aKTyaJIbHBIM BOIIPOCAM OOCY>KJIa€MOM TEMBI.

[leas mpakTHueckux W JaOOPATOPHBIX 3aHATUNA - 00ECTIEUUTH KOHTPOJb
YCBOGHHMS yueOHOIro Matepualia CTyJeHTaMHU, paclIupeHue U yriyOjJeHue 3HaHUM,
MOJYYEHHBIX UMM Ha JICKIIUSIX M B XOJI€ CaMOCTOsITeNIbHOU paboThl. [loBbliieHue
3O PEKTUBHOCTH TPAKTHUUECKUX 3aHITUN JOCTUTaeTCsl MOCPEICTBOM CO3AaHUs
TBOpYECKOM OOCTAaHOBKHM, pacrojararoiieid CTyJE€HTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3IJISIZIOB U CYXJACHUH MO OOCYX)JaeMbIM BOIpPOCaM, >KEJIAHUIO Y
CTYJICHTOB NOpabOTaTh y JOCKHU MPHU PEUICHUU 3aa4.

[Tocne kaxaoro JIEKIMOHHOTO, JIJAOOPATOPHOTO M MPAKTHYECKOTO 3aHATHS
cAenaTh COOTBETCTBYIONIYIO 3allMCh B )KypHajaxX yyeTa MOCEIIaeMOCTH 3aHSITUI
CTyJIGHTaMH, BBIICHUTH Y CTApOCT YYEOHBIX TPYII TMPUYUHBI OTCYTCTBHSI
CTyIEHTOB Ha 3aHATUAX. [IpoBoaWTh TpynmoBblE W  WHIWBUAYaJbHbIC
KOHCYJIbTAllMM CTYJICHTOB IO BOIPOCAM, BO3HUKAIOIIUM Y CTYJIEHTOB B XOAE HX
MOJATOTOBKY K TEKYIIECH U MPOMEKYTOYHON aTTECTAIMH M0 YIeOHON NUCIUILUINHE,
PEKOMEHIOBATh B MOMOIIb YUCOHBIC U IPYTHE MaTEPHAIIbI, a TAKXKE CIPABOYHYIO
JUTEpaTypy.

DK3aMeH M0 JUCIUIUIMHE TPOBOAUTCS B (opMe MUCBMEHHOTO dK3aMEHa C
MocaeAyIoIeld WHIWBUAYaTbHOW Oecenoil CO CTYJIEHTOM Ha OCHOBE BOIIPOCOB,
c(hOpMyIMpPOBaHHBIX B 3a4E€THBIX WJIM DK3aMEHAIIMOHHBIX Owierax. B Ouner
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BHOCUTCSI J[Ba TEOPETUYECKUX W OJMH MPAKTHYECKUM BOMPOC M3 Pa3THMUYHBIX
pa3/iesioB TUCHMILUIMHBI JIJIs1 00Jiee MOJHON MPOBEPKU 3HAHUN CTyAeHTOB. OreHKa
BBICTABJISIETCS TperojiaBaTeleM W OOBsIBIsieTCs Tocie oTBera. lIpemomaBarens
MPUHUMAIONIMNA 3K3aMEH JIMYHO HECET OTBETCTBEHHOCTh 3a MPaBUILHOCTH
BBICTABJIEHUS OLIEHKH.
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[Tpunoxenue 1.

CTpykTypa U colep:kanue TucuUUNIUHbI «HaneKHOCTh MeXaHHYeCKHX U 3JIeKTPOHHBIX CHCTEM» 110 HANIPABJIEHUIO
01.03.02 «I[Ipukiagnasi MaTeMaTHKa U MHpOpMaTHKa»

(bakaaaBp)
<
£
Q B >
o UIbl y4eOHOH paboThI, BKIIOYAs o
£ s I P ’ Bunel camocTosiTenbHON paboThI dopma
Ne 3 3 CaMOCTOATENBHYIO paboTy
Paznen g O CTY/CHTOB aTTecTalyy
n/m = = CTY/ICHTOB, ¥ TPYZAOEMKOCTb B Hacax
O S
)
= | . [ Op. | Jla6. | CPC | KCP [ KP. [ KIL. [ PIP [ Ped. | K.paG. 5 | 3
YerBepThlil cemecTp
HanesxHOCTh MamiH Kak
noKaszareinb ux kadecTBa. OCHOBHAs
TEPMHHOJIOTHSI — HaJIS)KHOCTb,
00BEKT, DJIEMEHT, HapaboTKa.
Cocrosinue 00beKTa — HCIIPAaBHOE,
HEHUCIIpaBHOE, pab0TOCIIOCOOHOE,
OTKa3, Ne(eKT.
BoccranaBnuBaemeie u
HEBOCCTaHABIMBaeMble OOBEKTHI
1. ’ 4 1-2 2 4 6 + +

PEMOHTUPYEMBIE U
HEPEeMOHTUPYEMbIE OOBEKTHI.
OTKa3bl — 10 MPOUCXOXKICHHUIO, 110
W3MEHEHHUIO peKUMa padoThI, 110
nmocaencTeusM. KoMIIekc CBOMCTB,
00eCIIeYnBaIOIINX HAICKHOCTD —
0€30TKa3HOCTh, IOJTOBEYHOCTb,
PEMOHTOIPUTOTHOCT,
COXPaHsEMOCTh
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Tloka3zarenu Hage)KHOCTH

HEBOCCTAHABIMBAEMBIX OOBEKTOB.
[Toka3zarenu 6€30TKa3HOCTH,
BEpPOSITHOCTH O€30TKa3HOW PabOTHI,
cpenHsisi HapaOOTKa JI0 0TKa3a,
WHTEHCUBHOCTH OTKa30B.
CraTucTHYeCKOE U BEPOSITHOCTHOE
onpexaenenue. [Tokazarenu
coxpansiemocTd. [lokazarenu
HA/IeKHOCTH BOCCTaHABIIMBAEMBbIX
00bekToB. PacueT nokaszareneit
0€30TKa3HOCTU — CPEIHETO TUTIA
OTKAa30B JI0 33/IaHHON HapabOTKH,
napaMeTpsl IOTOKa OTKa30B
HapabOTKH, HAPAOOTKU Ha OTKa3.
[Tokazarenu JOITOBEYHOCTH —
PECYPC M CPOK CITY>KOBI U UX
pasHoBUIHOCTH. Pacuer
nokasaresel JoITrOBEeYHOCTH.
PemoHTOIIPUTOIHOCTS U €€
OCHOBHBIE MTOKa3zarenu. Pacuet
coxpansieMoctd. KomrnekcHbie
MOKa3aTeNH HaJeKHOCTH.
CrannmapTsl 1715 pacuera
MoKa3aresnei HaJe)KHOCTH
HeobOxonuMble peanochUIKy As

3-6

12

00BEKTUBHOI'O aHAJIN3a MPUUNH
otka3oB. [locnenoBarenbHOCT
paboT MpHU yCTAaHOBIICHUU TPUIHH
OTKa30B. Y TOUHEHHbIE
WCCIICIOBAaHHS TPUYMH OTKA30B.
OCHOBHBIE IPUYMHBI OTKA30B

pPa3JIMYHBIX YCTPOMCTB —

7-8
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MEXAHUYECKHUX, TUAPABINYECKUX U
ITHEBMATUYECKUX, DJIEKTPUUECKUX,
ANEKTPOHHBIX U
3JIEKTPOTEXHUYECKHUX
AIEKTPOXUMHYECKUX

Bunp! ncnplTaHui Ha HAIEKHOCTD.
OrnpenenurenbHble UCTIBITAHUS.
[Tnans! ucnsiranuii [NUN], [NUT],
[NUr]. KoHTpOJbHBIE HCTIBITAHMUS.
Y CcKOpeHHbIE UCTIBITAHMUS.
DKCIEPUMEHTAIBHOE OIPEACIICHNUE
pecypca y3noB TpeHus. Hayunoe
IJITAHUPOBAHUE DKCIIEPUMEHTA.
PacueTHo-3KCcnIepuMeHTaNBHAS
OIICHKA HAJICKHOCTH 110 KPUTEPHUSIM
paborocniocoOHOCTH. McnibiTanus Ha
YCTAJIOCTh

9-10

Mertoabl pacuera nokasaTeneu
HaJAeKHOCTH COSIUHEHHUHN neTalen
MalIMH: C HATATOM, CBapHBIX U
Pe3b0OBBIX MO PA3INYHBIM
KputepusiM. MeTtoibpl pacuera
MOKa3aTeyiel HaJeKHOCTU OIIOP
KaueHHs U CKOJIbXEHUs. MeTozbl
pacuera nokasaresnei HaJleXKHOCTH
3yOuaThIX epeaay Ha
CONPOTHUBIICHNE KOHTAKTHOMU U
M3rMOHON yCTalIOCTH, a TAKXKE B
KOMIUIEKCE; (PPUKITMOHHBIX
nepesay; peMEHHbIX Iepeiay.
Mertonbl pacuera nmokasaresen
HaJIe’)KHOCTH MHOTOIIOTOYHBIX
nepesiad v BajioB (oceit). Metozbl

10-14

10

14
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pacuera nmokaszaresei HaJIeKHOCTH
My(]T ¥ COeTMHUTETHHBIX
YCTPOMCTB: POJIUKOBBIE OOTOHHBIC
MYQTHI (110 BEPOSITHOCTH
BKITFOUCHUS KaK MY(TBI B LIEJIOM,
TaK ¥ OT/ICIbHBIX €€ AIIEMEHTOB);
MIPEeIOXPAHUTEILHBIC MY PTHI
(bpuKIMOHHEIE, TPYKHHHO-
[IAPUKOBEIC, C PA3PYIIAIOIIUMUCS
2JIEMEHTaMH )

OCHOBHBIE METO/bI UCTIBITAHUS
MaTtepuanos. MeToasl
HEepa3pyILIAOLIEro KOHTPOJIs
MaTEpHAJIOB, 3arOTOBOK U JIE€TaJCH.
OnTHKO-BU3yaIbHbIE METO/IbI
KOHTPOJIS. AKYCTUYECKHE METOJIbI
KOHTpoJs1. KanniusapHelil MmeTox
KOHTPOJISL. DJIEKTPUYECKHE METOIbI
KOHTpOJIsl. MarHUTHBIE METO/IbI
KOHTpOJIsl. TennoBbIe METO/IbI
KOHTpOoJIsl. PaguanonHbie MeTo bl
KOHTPOJIS. YIIPOUHEHHE
MOBEPXHOCTHBIM IJIACTUYECKUM
nepopmuposanuem (ITITT).
YnpoyHeHne XUMHUKO-
TEPMUYECKUMHU U
KOMOMHHPOBAaHHBIMU CIIOCOOAMHU
00paboTKU. YIIpOUHEHUE
KOHCTPYKIIMOHHBIX CTajlei
TEPMOMEXaHUYECKOH 00pabOTKOM.
YnpouHeHue aetaneil MalvH
HAIUIABKOW. YTIPOYHEHHE
HaIbUICHHEM Ha paboune

15-18

10
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IIOBEPXHOCTH JETAJIEH MATEPUAJIOB C
BBICOKMMH JKCILTyaTalluOHHBIMU
CBOMCTBaMH. Y IPOUYHEHHE
HaHeceHUeM Ha paboune
IIOBEPXHOCTH JCTAICH
JIEKTPOJIUTUYECKHUM CIIOCOOOM
MaTepUajoB ¢ BBICOKUMHU
HKCIUTYaTAllMOHHBIMHU CIIOCOOAMHU.
YnpoyHeHre HAHECEHUEM Ha
pabouue MOBEpXHOCTH JeTanen
XUMHUYECKUM CIIOCOOOM MaTepHaIOB
C BBICOKMMHU IKCIUTYaTallMOHHBIMU
CBOMCTBaMH. Y IPOUYHEHHE
HAHECEHMEM HMAJIEBBIX IIOKPBITUI
Ha paboune MOBEPXHOCTH JeTaJCH.
VYnpouHeHHe NOKphITHEM pabounx
ITIOBEPXHOCTEH JeTalen
IJIACTMAccaMu U ClielnaIbHbIMU

MaTepruaaMH
Bcero 3a yeTBepThIii cemecTp 18 | 36 54 2PI'P | IPED
Hroro 18 | 36 54 2PI'P | IPE®
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[Mpunoxenue 2 k
paboueii mporpamMme
MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIIU

DOEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXIEHME BBICIIEI'O OBPA3SOBAHIS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue: 01.03.02 ITIPUKIIAIHAS MATEMATUKA U THOOPMATHUKA

npoduins «MHTeIeKTyalbHbIE CUCTEMbI YIIPABIICHUS TPAHCIIOPTOM»

dopma 00ydeHUs: OUHAS

Kadenpa: /Ilunamuka, mpoYHOCTh MAIlIMH U COMPOTUBICHUE MaTEPHATIOB

POH/I OHEHOYHBLIX CPEJICTB

MO JUCLUTJIAHE

Hage:xxHOCTHL MeXaHMYECKHUX U IJICKTPOHHBIX CHCTEM

CocraBuTteu:

Crt. npenogasaresn Jlykbsinos M.H.

Mocksa, 2024 ron
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Tao0numa 1

NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLWA

KOMIIETEHIIUN

NHAE | ®OPMYJIMPOBKA | Ilepeyensb TexHoJiorus ®opma Crenenu ypoBHell 0CBOCHUS KOMIIETEHIH

KC KOMIIOHEHTOB (hopMupOBaHUA | OLIEHOYHOI'O

KOMIIEeTeHIIUH cpeacTBa
YK-1 | Cnocoben 3HATH: Jlexuus, K/P ba3oBblii ypoBeHb

OCYIIECTBIISITh MTOUCK, - MeToibl pacuera Ha | MPAKTUYECKOE PT'P - CIIOCOOEH MPOBOJIUTH PacUeT HAJCKHOCTH
KPUTHUYECKHM aHaIN3 U | HAJEKHOCTh Y3JIOB U | 3aHATHE, 9 JleTajneil v y3JI0B MallluH, IPEeIyIpeK1aTh
CHHTE3 HH(pOpMaIHHY, arperaroB nabopaTopHas OTKa3bl.
MIPUMEHATh CUCTEMHBI | MEXaHUUYECKHUX pabora, IloBbIlICHHBIH YPOBEHD
MOJXOJ AJIsl PEeLeHUs CHUCTEM. caMOCTOsITeNIbHAs - CIIOCOOEH MPOBOJUTH PACUYET HAJE)KHOCTH
MIOCTaBJIEHHBIX 3a/1a4 - OCHOBHBIE BU/]IbI pabora JleTanei v y3J10B MallluH IPUHUMATh MEPHI 110

OTKa30B M METOJbI UX
peynpexIeHus
YMeTh:

- OueHuBaTh
HaJIe)KHOCTH (110
0€30TKa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTONPUTOTHOCTH
, COXpaHsEMOCTH)
00BEKTOB, HCXOJIS HX
3aJIaHHBIX HATPY30K H
YCIOBUM
IKCILTyaTaIl1H;

- OnpenensaTh OTKa3bl
U TIPUMEHSTH METOTBI
UX MPEAYIPEIKACHIS
BJIA/IeTh:

- HaBpIKamMu
bopMyITUpOBaHHS
3a/1a4 npu
MIPOU3BO/ICTRBE,
MOJICPHH3AIUH U

€C IMMOBBIIICHUIO, IPCAYIIPCIKAATEL OTKA3BI.




AKCIUTyaTalMyi HOBOM
TEXHUKHU U €e

HUCIIbITAaHHUH,
MIOCTPOCHHSI
aIrOpUTMa UX
peleHHs
[IK-2 | Criocoben BecTu 3HATh: Jlexuus, K/P Ba3oBblii ypoBeHb

porLecc pa3paboTKu - Kpurepuu onenku MIPAKTHIECKOE PI'P - CIIOCOOEH MPOTHO3UPOBATH HAAEKHOCTD

aBTOTPAHCTIOPTHBIX HAJIC)KHOCTH 3aHsTHE, 2 MEXaHHYECKUX CHCTEM

CPEICTB U UX MEXaHUYECKUX naboparopHas IMoBbIIEHHBIIi YPOBEHD

KOMITOHCHTOB CHCTEM; pabora, - CIIOCOOEH MPOTHO3UPOBATH HAAEKHOCTD
- YcnoBus CaMOCTOSITeIIbHAS MEXaHUYECKUX CHUCTEM U MPUHUMATh MEPHI 10
TEXHUYECKOM paboTa €€ MOBBIIIECHUIO

9KCILTyaTaluu, BUIbI
OTKa30B
IIPOEKTUPYEMBIX
00BEKTOB

yMeTb:

- [Iporao3upoBars
Ha/Ie’KHOCTh 00BEKTa
Ha CTaJuu
IIPOEKTUPOBAHHUS
BJIA/1€Th:

- HaBbIkaMu o1ieHKY U
IPOTHO3UPOBAHUS
HaJIe)KHOCTH
MEXaHUYECKUX
CUCTEM




ITpunoxenne 2
K pabodeii mporpaMme

IlepeyeHb OLIEHOYHBIX CPeACTB MO AUCHUIIMHE «HaqesKHOCTh MeXaHNYeCKHUX U

IJICKTPOHHBIX CUCTEM>»

Haumenosanue
[IpencraBieHue OLlEHOYHOTO
Ne OC|  OHCHOHYHOTO  Kparkas XapaKTEpHCTHKA OLEHOYHOTO CPEACTBA cpenctsa B DOC
cpeacTBa
[TpoayKT caMOCTOSITEIbHON pabOTHI CTYIEHTA,
[PECTaBIIOINN COO0M KpaTKOe U3JI0KEHHE
B IMICbMEHHOM BH/IE [TOJIY4YEHHbIX
1 Pedepar pe3yJIbTaTOB TEOPETHYECKOrO aHAMM3a Temb! pedepatos
(P) OIpPEEIIEHHON Hay4YHOH TEMBI, I1€ aBTOP
PAcKpBIBAET CYTh UCCIIEyeMON IPOOIEeMBI,
[IPUBOJUT Pa3IMYHbIE HOAXObI U AAET UM
COOCTBEHHYIO OIICHKY.
PacueTio- CpencTBO TNPOBEPKM YMEHUHM INPUMEHSTH
[10JIydEeHHbIE 3HaHUS 1o 3apaHee [Tpumep 3aganus 1is
2 rpa(b%qecmﬂ OIpPENICIIEHHON METOUKE [l peIIEeHUs 3a1a4 BBIIOJIHEHUS PACUETHO-
p(%rog)a WM 331aHUI 110 MOZYJIIO WJIM TUCLMILIMHE B rpadudeckoil paboTbl
LICJIOM.
CpeAcTBO  IpPOBEAEHUS  IPOMEXKYTOUHOM
QTTeCTallUd 10 pe3y/ibTaTaM BbINOJIHEHUS
BCEX BHJOB y4eOHOW pabOTBl B TEUCHHHU [Tpumepsr
3 BK;aMeH ceMecTpa €  IPOCTAaBIEHHEM  OLIEHKH HK3aMEeHallMOHHbIX
(IK3) (OTIIUIHOY, «XOPOILIOY, OouneToB
«(yIOBJIETBOPUTEIHHO» WIN «HE
YIOBJIETBOPUTEIBHO»
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IIpumep 3K3aMeHANMOHHBIX ONJIETOB

[Tpunoxenue 3

no kypcy «Haxe:kHOCTh MeXaHN4YeCKHUX U YJIEKTPOHHBIX CHCTEM»

MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIUU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHHWE BBICIIEI'O

OBPA30BAHUA
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(MOCKOBCKMI1 TOJIATEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHaMuKa, IPOYHOCTH MAIIMH H CONPOTHBIICHHE MAaTEPHAJIOB»

JucnumirHa Hane)kHOCTh MEXaHNYECKHMX U 3JIEKTPOHHBIX CUCTEM
Hanpagnenue 01.03.02 [Ipuknaanas Mmaremarnka 1 HHGOpPMATHKA
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBINA BUIET Ne 4.

1. OTka3el — O IMPOUCXOKIACHHUIO, 110 KBMCHCHHUIO PC)KUMaA pa6OTbI, 10 MMOCJICACTBUAM.

2. VcipiTanus Ha yCTalIOCTh.
3. 3agaua.

VY TBepiKIeHO Ha 3acefaHuy Kadeapsl «__ » 2023 r., mpotokon No .

3as. kadenpoit /A.A.CxBOpLOB/

ITepeyeHb BONPOCOB K 3K3aMEHY

Bomnpocsl k 3k3amMeny

Koa xomnerennuu

Hanexxnoctr MammH Kak mokazaTenb wux kadectBa. OcHoBHas | YK-1, [TK-2
TEPMHUHOJIOTHUS — HAJIS)KHOCTh, 00BEKT, DJIIEMEHT, HapaboTKa.

CocrosiHue 00BEKTa — HCIpPaBHOE, HEUcCNpaBHOe, paborocnocobnoe, | YK-1, ITK-2
OTKa3, Ne(EeKT.

BoccranaBnuBaemeblie u HEBOCCTaHABIMBaeMbIC 00bexThl, | YK-1, IIK-2
PEMOHTHPYEMBIE U HEPEMOHTUPYEMbIE OOBEKTHI

OTka3bl — MO MPOUCXOXKICHUIO, TI0O U3MEHEHHUI0 pekuma padoTel, 1o | YK-1, ITK-2
MOCJIEJICTBUSIM

ITokazareny HaJEKHOCTH HEBOCCTAHABIMBAEMBIX 0OHEKTOB YK-1, IIK-2
[TokazaTenn O€30TKa3HOCTH, BEPOATHOCTH Oe30TKazHOW paboTsl, | YK-1, ITK-2
cpenHsis HapaboTKa JI0 0TKa3a, MHTEHCUBHOCTh OTKA30B

CTaTuCTUYECKOE M BEPOSITHOCTHOE ONPEIEIICHUE YK-1, IIK-2
[TokazaTenu HaACKHOCTU BOCCTAHABINBAECMEIX OOBEKTOB YK-1, [IK-2
Pacuer mokazareneit 0e30TKa3HOCTH — cpemHero Tuma ortkazoB a0 | YK-1, ITK-2
3a]aHHOM HapaOOTKH, TMapamMeTphl TOTOKAa OTKa30B HapabOTKH,

HapaOOTKHU Ha OTKa3

[TokazaTenu JOJNTOBEYHOCTH — pecypc M cpok ciayx0bl u ux | YK-1, I[TIK-2
Pa3HOBHIHOCTH

Pacuer mokazareneii JOITOBEYHOCTH YK-1, I1K-2
PeMOHTONIPUTOAHOCTH U €€ OCHOBHBIE ITOKA3ATENN YK-1, IIK-2
Pacuer coxpansemoctu. KoMIekCHbIE TOKA3aTeNN HAIEKHOCTH YK-1, I[1K-2
HeoOxonuMmbie mpeanoceiku st oObekTHBHOro ananm3a mnpwuuH | YK-1, [TK-2
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OTKa30B

[TocnenoBarenbHOCTh PadOT NPU YCTAHOBJICHUH MPUYUH OTKA30B YK-1, IIK-2
OcCHOBHBIE IPUYUHBI OTKA30B PA3JINYHBIX YCTPOMCTB — MexaHndeckux, | YK-1, ITK-2
TUJIPaBIMYECKUX U THEBMAaTUUYECKUX, AIEKTPUUECKUX, SJIEKTPOHHBIX U
WIEKTPOTEXHUYECKUX ; IEKTPOXUMHUYECKUX

Bunnl ncnpITaHui Ha HAJNEKHOCTD YK-1, IIK-2
OnpenenuTenbHble HCIIBITAaHUS YK-1, IIK-2
[Tnans! ucobitanuii [NUN], [NUT], [NUr] YK-1, IIK-2
Y CKOpEHHBIE UCTIBITAHMS YK-1, IIK-2
KonTposbHbie uCbITAaHUS YK-1, IIK-2
DKCIEPUMEHTAIBLHOE OMPE/IeNICHNE pecypca y3JI0B TPEHUS YK-1, [IK-2
HayuHoe ninanupoBaHue 3KCiepuMeHTa YK-1, IIK-2
PacuetHo-3kcniepuMeHTanbHast OIEHKA HaAeKHOCTH 1o kputepusm | YK-1, ITK-2
paboTOCIIOCOOHOCTH

VcnplTaHus Ha yCTaJIOCTh YK-1, IIK-2
Mertoabl pacuera mnokasarenedl HaaekHOCTH coenuHeHui neranei | YK-1, IIK-2
MAIlIMH: C HATSITOM, CBAPHBIX M PE3bOOBBIX 110 PA3IUYHBIM KPUTEPHUSIM

Meroasl pacuera mokazarened HaAeKHOCTH onop kadeHus U | YK-1, IIK-2
CKOJIbYKEHUS

MeTtoapl pacdera IoKaszaTeledl Haae)HocTh 3yOuarbix mepemad Ha | YK-1, ITK-2
COIIPOTHBJIEHUE KOHTAKTHON M U3rMOHON yCTaJIOCTH

MeTtoapl pacyera nokasaTesieil HaJIle)KHOCTH MHOronoTouHbix nepeaay | YK-1, ITK-2
1 BaJIoB (ocei)

MeTobl pacdyeTa Toka3aTeseld HaJIle)KHOCTH MyPT U coenmHuTenbHBIX | YK-1, ITK-2
YCTPOWCTB

MeToapl HepaspylIaoIiero KOHTposiss MaTepuanoB, 3arotoBok u | YK-1, ITK-2
nerajgein

OnTHKO-BU3yaJIbHBIE METO/Ibl KOHTPOJIS YK-1, IIK-2
AKyCTHYECKHE METO/IbI KOHTPOJIS YK-1, [IK-2
KanuuisipHelii METOI KOHTPOJIS YK-1, IIK-2
DNeKTpUUECKHUEe METOIbI KOHTPOJISI YK-1, IIK-2
MarsHuTHbIe METObI KOHTPOJIS YK-1, [IK-2
TennoBsle METOABI KOHTPOJIS YK-1, IIK-2
PannanuoHHble METOIBI KOHTPOJIS YK-1, [IK-2
VYrpouHeHne TOBEPXHOCTHBIM IuiacTuyeckuMm nedopmupoBanuem | YK-1, ITK-2
(1I11)

YopoyHeHne — XUMHKO-TEPMHUYECKMMU U KomOuHHMpoBaHHbIMHU | YK-1, [TK-2
cnocobamu 00paboTKU

YopoyHeHHe  KOHCTPYKLMOHHBIX  crajed  TepmoMexanuueckoi | YK-1, ITK-2
00paboTKOM

YpouHeHue JeTaneil MalllvH HaIIaBKON YK-1, IIK-2
VYopouHeHue HamblUieHMEeM Ha paboune mnoBepxHoctu geraneil | YK-1, [TK-2
MaTEPUAJIOB C BBICOKMMM JKCILTyaTalluOHHBIMU CBOMCTBAMMU

VYopouHnenne HaHeceHHeM Ha paboune mnoBepxHocTH gAetaneit | YK-1, ITK-2
AJIEKTPOJIUTUYECKUM  CIIOCOOOM ~ MaTepHajoB  C  BBICOKMMHU
AKCILTYaTallMOHHBIMH CTIOCO0aMU

VYnpouHeHne HaHeceHHeM Ha paboumne mnoBepxHocTH getaned | YK-1, ITK-2
XUMHYECKUM croco6om MaTepHasoB c BBICOKMMH
9KCILTYyaTallMOHHBIMU CBOWCTBAMU

VYrpouHeHne HaHECEHHEeM OMaJieBbIX TMOKpeITHH Ha paboume | YK-1, ITK-2
MTOBEPXHOCTHU AeTalel

YopouHneHue  mokpeiTheM — pabouux — mosepxHocTedl  geraneit | YK-1, ITK-2

IJ1aCTMAaCcCaMi U CIICHHUAJIbHBIMU MaTCpUaJlaMn
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Ipumep 3K3aMeHANMOHHBIX 3a/1a4
(YK-1, [IK-2)

Hns  3amaHHON  CXeMBbI  ONpPEACIUTh
BEPOSATHOCTh 0€30TKa3HOW pabOThl BCeEi
cucremsbl. [lpunsate pl=0,92; p2=0,95;
p3=0,93; p4=0,9; m1=2; m2=1/2; m3=2/3.

Coenunenue 3y0uaTtoro Kkoieca CoO
CIUIOIIHBIM BajioM auameTrpoMm d = 48 MM
COOTBETCTBYET MOCaJIKe HS8/x8.
CoenvHeHHE HArpy>KeHO BpAIAIOUINM
MoMeHTOM T, 3amaHHBIM Cily4aiiHOU
HOPMAJIbHO pacIpele]eHHOW BEIUYMHON
co cpenuuMm 3HauyeHuem = 1050 H m u
kodpdunmenrom Bapuanmu v = 0,12.
Onpenenutb BEPOSTHOCTh OE30TKA3HOM
paboThl  COEIUHEHUST MO  KPUTEPHUIO
MPOYHOCTH CUEIUJICHUS, €CJIM H3BECTHO,
YTO JMaMeTp CTYIUIBI 3y04YaToro Koieca

D = 85 MM, MHa TOCAaJOYHOU
nmoBepxHoctd | = 60 ™M, BbICOTa
MUKPOHEPOBHOCTEH MOCaJ0YHBIX

noBepxHocre Rzl = 4 mxMm, Rz2 = 6
MKM, MOJIYyJb yIPYrOCTH MaTepuania
(cramp) npmeramert E = 2,1x105 MIla,
cpeaHee 3HaueHHEe U Kod(pUIMEHT
BapHalyu ko3 PumenTa TPEHHUS
coOTBeTCTBEHHO paBHbl = 0,12, u uf =
0,1, xosddunuent K, yuuThIBarommii
YMEHBIIIEHHE CO BpeMeHeM JaBiieHus, K =
1,5.

Cucrema COCTOMT M3 JABYX YCTpPOHCTB. BeposTHocTn 0e30TKa3HONW padOThl KaXAOrO U3
yctporictB B Teuerue 100 gacos paBubl pl = 0,95; p2 = 0,97. CripaBeyiiB SKCITOHEHITUATHHBINA
3aKOH HaJe)KHOCTH. Heo0XomuMo HallTH CpeaHIOI HapaOOTKY 0 MEPBOrO OTKA3a CUCTEMBI.
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IIpumep 3agaHus 1J151 BHINIOJIHEHUS] PACYeTHO-TPapuuIecKoi padoThI MO
aucuuiuinHe «Haae:kHOCTh MeXaHHYeCKUX U JIEKTPOHHBIX CHCTEM» IS
onenkn xkovnerennuii (YK-1, IIK-2)

Ilnanbl onpeaeJMTebHBIX HCIIBITAHUI

Hns nnana [NUT] onpenenuts Takyro NpoAOJKATEIBHOCTh HAOMOAeHUN T
3a 20 oObeKTaMu, 4TOOBI C OJHOCTOPOHHEHN JOBEPUTEIBHOU BEPOSTHOCTHIO P <
0,95 oTHOCcHUTEnbHAs omuOKa 0 B ONpeNeIeHUU CpeiHeil HapaOOTKU JI0 OTKa3a He
npeseimana 0,1. HapaboTtka 1m0 o0TKa3a pacnpeneneHa HOPMajdbHO C
korddunrieHToM Bapuanuu v = 0,2; IPEeANOIOKUTETLHO CPEAHsS HapaboTKa 10
otkasza t,, = 500 u.

I[OHOJIHHTGJILHI)IG HCXOAHBIC JaHHBIC B3sTH U3 T3.6J'II/IHI>I.

OGnem nabmoaenui niua wiaua [N U T)
NPH HOPMAJILHOM PacHpeeTeHHu

N nna nnaua [N U T| opu HopmansHoM pacnpenenes

&=0,05 6=0,1 6=0,15 6=02
k v
B p p B
0,90 | 0,95| 0,99 (0,90 | 0,95 | 0,99 | 0,90 | 0,95 | 0,99 | 0,90 | 0,95 | 0,99
o1 — | —| - |- - - | == == | = | —
o6/02| — | —| —| —|— | — |100] — | — |B0OD|800| —
0,3 1000 — | — | 315|500 | 1000|125 250|500 | 80 | 125|500
01| — | — | — (315,500 (1000|125 |200|400| 80 | 125 250

0,8|0,2| 250 400|800 | 65 |100| 200 | 25 | 40 |100| 15 [ 25 | 50
0,3 | 250 | 400800 | 65 |100| 200 | 32 | 50 |100| 15 | 25 | 50

0,1| 65 (100/200{ 15|25 | &0 | — |10 |20 | — | — | 13
09/0,2| 8 (125|250 20 | 32| 65 | — |15 |32 | — | — | 20
0,3 | 150 250500 40 | 65 | 125 | 15 | 25 | 50 | — | 13 | 32

I/ICXOILHI)IG JaHHBIC OJI1 3aJaHHs BI)I6I/IpaIOTC$I HCXOOA U3 MHAUBUAYAJIIBHOI'O

BapUaHTa
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IIpumepHbie TeMbl pedeparoB 1Jsi onenkn komnerenmuii (YK-1, IIK-2)

OnTHKO-BHU3YyaJIbHBIE METO/IbI KOHTPOJIS
AKyCTHYECKHE METOIbI KOHTPOJIS
Kanumuisipaslid METOT KOHTPOJIS
DneKTpuYeCcKre METOAbl KOHTPOJIS
MarauTtHsle METOABI KOHTPOJIS
TennoBsle METOABI KOHTPOJIA

PaI[I/IaHI/IOHHI)IG MCTOAbI KOHTPOJIA

© N ok wbdE

YpodyHeHre MOBEpXHOCTHBIM I1acTuueckum aehopmuponanue (ITT1]1)

©

VYrpouHeHne XMMUKO-TEPMUYECKUMHU U KOMOMHUPOBAHHBIMU CITIOCOOAMU
00paboTKH

10. YpouHeHHe KOHCTPYKIIMOHHBIX CTaJllel TepMOMeEXaHUIeCKoi 00paboTKOi

11. YopouHeHue AeTanei MalliuH HallJIaBKOMH

12. YopouHeHue HanblJIeHHEM Ha paboyrie MOBEPXHOCTH JIETale MaTeprasoB C
BBICOKMMH SKCILTyaTaI[AOHHBIMU CBOMCTBAMHU

13. YpouHeHne HaHeceHNEM Ha paboune MOBEPXHOCTH JAeTalei
AIEKTPOTUTUYECKUM CITIOCOOOM MATEPUAIIOB C BRICOKUMHU IKCILTyaTallMOHHBIMU
cnocobamu

14. YnpouHeHre HaHECEHHEM Ha paboure MOBEPXHOCTH AeTalleld XUMUYECKUM
CIIOCOOOM MaTEepUaIOB C BRICOKMMU IKCILTyaTallMOHHBIMU CBOMCTBAMU

15. YckopeHHbIe UCTTBITaHUS

16. KoHTposIbHBIE UCTIBITAHUS

17. DxcniepuMeHTaIBHOE OTNpeIeTICHUE pecypca y3JI0B TPeHUS

18. OTKa3bI — MO MPOUCXOXKICHUTO, TT0 U3MEHEHHIO PEKUMa PaOOTHI, TT0
MOCJIEACTBUSM

19. Tlokazarenu HaACKHOCTH HEBOCCTAHABIIMBAEMBIX OOBEKTOB

20. TTokazarenu HaJEKHOCTA BOCCTAHABIMBAEMbBIX OOBHEKTOB

21. Tloka3aTenu JOJITOBEYHOCTH — PECYPC U CPOK CITYKOBI M UX PA3HOBHUIHOCTH

22. PacyeT nokasareiieil JOJIrOBEYHOCTHU

23. PeMOHTONPUTOTHOCTh M €€ OCHOBHBIE MIOKa3aTeIu

24. Pacuet coxpansemoct. KoMIsieKCHbIE MOKa3aTeu HaAC)KHOCTH

25. OnpenenuTenbHbIe UCTIBITAHUS
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