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1. Ilesn ocBoOeHMS TMCHMUILIUHBI.

K ocHOBHBIM 1IensiIM OCBOEHUS JUCHUIUIUHBI «HaneXHOCTh MEXaHUYECKUX H
AJIEKTPOHHBIX CHCTEM) CJIEAYET OTHECTH: OCBOCHHME TEOPETUYECKHUX OCHOB OLIEHKHU
HAJIe)KHOCTH MEXaHMYECKUX CHCTEM, IMPABUIBHOE PACMO3HABAHUE NPUYUH OTKA30B,
3HaHUE METOJ/IOB 00ECTICYEHUS HAJIEKHOCTH Ha CTAIUSIX TPOCKTUPOBAHUS, U3TOTOBJICHUS
W JKCIUTyaTallu¥, WU3YyYE€HHE OCHOB JUArHOCTHUKM MEXAaHUYECKUX CHCTEM METOJaMHU
HEpa3pyIlIaoIero KOHTPOJIS.

K ocHOBHBIM 3agadaM OCBOCHHA OUCIUIIINHBI «H&I[G)KHOCTB MCXaHHUYCCKUX U
QJICKTPOHHBIX CHUCTEM» CJIICAYCT OTHCCTHU: OCBOCHHMC HABBIKOB OLCHKHM HAACKHOCTU H
AUATHOCTUPOBAHUA MCXAHUYCCKUX CHUCTCM H YMCHHC HCIIOJIIB30BATH 3THU 3HAHHUA IIPH
IMPOCKTUPOBAHUU.

2. Mecto nucunmiaudbl B cTpyktype OOII 6akanaBpuara.
Huctuminna «HanesxkHOCTh MEXaHUUECKUX U 3JIEKTPOHHBIX CUCTEM)» OTHOCUTCS K

Yyucily y4eOHBIX AMCIHUIUIMH 4YacTd, (OpMUpYEeMOW y4YacTHHUKaMH OOpa30oBaTEIbHBIX
otHomeHut broka 1 «/{ucuummuael (Moxynu)» (b1) ocHOBHON 00pa3oBaTenbHOM
nporpaMMbl OakanaBpuarta.

«HanexHoCTh MEXaHMYECKUX U AJEKTPOHHBIX CUCTEM) B3aMMOCBSI3aHa JIOTUYECKH
U COJIePKATeNbHO-METOIUYECKU CO CIEIYIONIMMH AUCIHUIUIMHAMU U nipakTukamu OOIT:

— OCHOBBI MaTepUaIOBEACHUS U COMTPOTUBIICEHNE MAaTEPHUAJIOB;

- Teopust BeposITHOCTE! U MaTeMaTHYeCKasi CTATUCTHKA



3. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHUS 10 AUCHUILIHHE
(Moay110), COOTHECEHHBIE C IVIAHUPYEMBIMH pe3yJibTaTaMHU OCBOCHMS
o0pa3oBaTe/IbHOM POTrPAMMBI.

B pe3ynbTaTe 0CcBOEHUS OUCUUILIMHBI (MOAYJsS) Yy oOyyaroumxcs GopMUPYIOTCS
CIEelyIOIIMe KOMIETEHIUMU W JOJDKHBI OBITh JOCTUTHYTBHI CIEIYIOUIUE PEe3yJbTaThl
oOydeHHsl Kak 3Tan (OPMUPOBAHUS COOTBETCTBYIOIIMX KOMIETSHIIMI:

B pe3yJsbTare ocBOeHUA
o0pa3oBare/ibHOM
Kona — IlepeyeHb MJIaHUPYEMBIX Pe3yJIbTATOB
KOMIIeTeHII U . 00yuYeHus M0 JUCUMILINHE
o0yuyaruiics 10/2KeH
001a1aTh
YK-1 CrocoOeH OCYIIECTBIISATh | 3HATh:
MOKCK, KPUTHYECKUI e Merto/1bl pacueTa Ha HaJIC)KHOCTh Y3JIOB
aHaJIu3 M CUHTE3 Y arperaToB MEXaHUYECKUX U
nHpopmanmu, 3JIEKTPOHHBIX CUCTEM.
IPUMEHATH CUCTEMHBIN e (OcHOBHBIE BUJIBI OTKA30B M METOIbI UX
moaAxod I peIICHUA peaynpexICHU
MOCTaBJICHHBIX 33129 YMeTh:
e OreHuBaTh HAICKHOCTH (TI0
0€30TKa3HOCTH, TOJTOBEYHOCTH,
PEMOHTOIPUTOTHOCTH, COXPAHIEMOCTH )
00BEKTOB, HCXOJ MX 3aJaHHBIX
Harpy3o0K M YCJIOBUM dKCILUTyaTalluu;
e Omnpenensarb OTKa3bl U TPUMEHSTh
METO/Ibl UX MPEAYIPEHKICHUS
BJIA/IETh:
Hapikamu opmynupoBaHus 3a1a4
MIpY MPOU3BOJICTBE, MOJICPHU3ALIUU U
AKCIUTyaTallui HOBOW TEXHUKHU U €€
WCTIBITAHUH, IOCTPOCHHUS aJITOPUTMA UX
penieHus
[IK-2 CrocoOeH BecTH 3HATh:
mponecc pa?»paﬁOTKI/I . KpI/ITepI/II/I OILICHKH HAACKHOCTHU
aABTOTPAHCIOPTHBIX MEXaHHYECKHX CHCTEM,
CpCACTB U UX e VYCIIOBUS TEXHHUYECKOM HKCILTyaTallui,
KOMIIOHCHTOB BHBI OTKA30B IIPOEKTUPYEMBIX
00BEKTOB
YMeThb:
e [IporHo3upoBarh HaEKHOCTh 0OBEKTA
Ha CTa/IMM IPOEKTUPOBAHUS
BJIAI€Th:
e HaBpikamu OLIEHKH U IPOTHO3UPOBAHHUS
HaJEKHOCTU MEXaHUUYECKUX CHCTEM




4. CTpyKTypa U coaep:KaHue TUCHUTLTHHBI.

OO6mast TpyA10€MKOCTh JTUCIHUIUIMHBI COCTABISAET 3 3a4eTHbIC eAUHUIbI, T.c. 108
aKaJIeMUYECKUX 4acoB (U3 HUX D4 yaca — caMOCTOsITeIbHAs paboTa CTYJEHTOB).

Pazmensr mucrumnmabl «Hamne)KHOCTh MEXaHUYECKUX M DJICKTPOHHBIX CHCTEM)
M3yYal0TCsS Ha YETBEPTOM Kypce.

CenbMoii cemecTp: jekiuu — 1 yac B Henenro (18 yacoB), ceMUHApCKKE 3aHATHS
— 2 yaca B Heqemo (36 yacoB), popmMa KOHTPOJIS — IK3aMEH

CTpykTypa W coaepaHHe TUCHUIUTMHBI «HaneXHOCTh MEXaHWYECKUX W
AJIEKTPOHHBIX CHCTEM» TI0 CPOKaM U BUJaM paboThl OTpakeHbI B [Iprmmoxerun 1.

Conep:xanue pa3iejioB AMCHUIJINHBI.
Ceabmoii cemecTp

a. KayecTBO 1 Hase:kHOCTh MalIMH. OCHOBHbBIE TEPMHUHBI  ONpeAeJIeHNSs.

Hane)xkHOCTh MalllMH Kak IMoKaszaTellb uX kKadecTBa. OCHOBHAs TEPMHHOJIOTHUS —
HAJCKHOCTh, OOBEKT, JJEMEHT, HapaboTka. CocTosHUE O0O0BEKTa — HCIPaBHOE,
HEHCIIPaBHOE, pab0OTOCIIOCOOHOE, OTKA3, Te(EKT.

BoccranaBnmuBaemMbple W HEBOCCTAaHABIMBAaGMble OOBEKTBI, PEMOHTHPYEMbIC U
HEPEMOHTHPYEMBbIE 00bEKTHI.

OTKa3bl — 10 MTPOUCXOKICHUIO, TI0 U3MEHEHHIO PEeXKUMa pabOTHI, 110 MOCICACTBUAM.
Komrieke cBOHMCTB, 00€CIIeUnBAIOIIMX HAIEKHOCTh — 0€30TKAa3HOCTD, JTOJTOBEYHOCTD,
PEMOHTOIIPUTOTHOCTD, COXPAHIEMOCTb.

0. IToka3zaTen HATEKHOCTH.

[lokazatenn HaJAEKHOCTH HEBOCCTAaHABIMBAaeMbIX 00bekToB. [lokazartenu
0€30TKa3HOCTH, BEPOATHOCTh OE30TKAa3HOW padoOTHI, CpelHssl HapabOTKa JO OTKasa,
MHTEHCUBHOCTH 0TKa30B. CTaTUCTUYECKOE U BEpOSITHOCTHOE omnpenenenue. [lokazarenu
coxpansiemocTH. llokazaTennm HaAEKHOCTH BOCCTAaHABIMBAaEeMbIX OOBEKTOB. Pacuer
nokasareneil 0e30TKa3HOCTH — CpPEJHEro THIMAa OTKa30B JO 3aJaHHOW HapabOTKH,
mapamMeTpbl TOTOKa OTKa30B HapaOOTKu, HapaOoTku Ha oTka3. [lokazarenn
JIOJITOBEYHOCTH — PECYpC M CPOK CIYXObI M UX Pa3HOBUAHOCTH. Pacyer mokasarenei
JIOJITOBEYHOCTH. PeMOoHTOmpHromHocTh W €€ OCHOBHBIE TOoKaszartenu. Pacuer
coxpansiemocT. KomruiekcHbIe mMokazaTenu HajaexHocTd. CTaHmapThl IS pacueTa
MOKa3aTesen HaJle)KHOCTH.

B. BuabI 0TKa30B. Y cTaHOB/IeHHE IPUYNH 0TKA30B AaBTOMOOMJIS.

HeoOxomumple TpennochuikKu Il OOBEKTUBHOTO aHajdN3a MPHYUH OTKA30B.
[TocnemoBaTenbHOCTh PAOOT TPU YCTAHOBJICHWH NPUYWH OTKA30B. Y TOYHCHHBIC
HCCIIEIOBAHUS TPUYUH OTKa30B. OCHOBHBIE MPUYMHBI OTKA30B PA3JIUYHBIX YCTPOUCTB —
MEXaHUYECKUX, TUAPABINYECKAX U MTHEBMATUYECKUX, JJIEKTPUUECKUX, DIICKTPOHHBIX U
ANEKTPOTEXHUYECKUX; IIEKTPOXUMHUYECKUX.



. JKCIePpUMEHTAJIbHOE HCCJIeI0BaHHe HaAe:KHOCTH. McnbiTanusa Ha
HA/IC/KHOCTb.

Bunsl wucnelTaHuMil Ha HaaeKHOCThb. OmnpenenutenbHble ucnbiTaHud. llmaHsl
ucnbiTanuid [NUN], [NUT], [NUr]. KoHTponbHBIE UCTIBITAHUS. Y CKOPEHHBIC UCTIBITAHUS.
OKCIIEpUMEHTAIIBHOE OIpEJEIIEHNE pecypca y3/l0B TpeHus. HayyHoe muiaHupoBaHue
DKCHEPUMEHTA. PacyeTHO-3KCIIEpUMEHTANbHAsA OLEHKA HANEKHOCTH II0 KPUTEPHUSAM
paborocniocoOHoCcTU. McnbITaHUS HA YCTAIOCTh

A. Pacyer Ha/JeKHOCTH THUIOBBIX JeTaJied W Yy3J10B MEXaHHYECKHX CHCTEM.
MeTtonbl pacyeTa mokaszaTeiaeld HaJeKHOCTH COCIMHEHUM JeTaliel MallluH: C HATSITOM,
CBapHBIX U PE3bOOBBIX IO PA3IUYHBIM KpUTEpHUsSM. MeToasl pacdeTa Mmokazarelieu
HAJIC)KHOCTH OIOP KAYEHUs U CKOJIbKEHUsI. MeTO/Ibl pacueTa rmoka3aTeseil HaeKHOCTH
3y04aThIX Mepe/lad Ha CONMPOTUBICHWE KOHTAKTHOW M M3TMOHOM yCTAJIOCTH, a TaKXKe B
KOMIUIEKCe; (PUKIIMOHHBIX Mepe/lay; peMEHHBIX niepeaad. MeTo1pl pacuera rmoxkasareieu
HAJICKHOCTH MHOTOIIOTOYHBIX Tepeiad U BajioB (oceit). MeTonbl pacdeTa mokasarelei
HAJICKHOCTH MY(PT U COCTMHUTEIBHBIX YCTPOUCTB: POJMKOBBIC OOTOHHBIE MY(THI (TI0
BEPOSITHOCTH BKJIIOUCHHUS KaKk My(Thl B IIEJIOM, TaK W OTIEIBHBIX €€ JJIEMEHTOB);
pEI0XPAHUTEIbHBIC My TBI (¢ppukHOHHBIE, NpY>KMHHO-IIIAPUKOBBIE, c
pa3pyLIAIOLIUMHUCS AIEMEHTAMH).

e. MeToabl Hepa3pylIAKIEero KOHTPOJIA U MOBBIIIEHUE CBOMCTB JeTajiel
OCHOBHBIE METOJBI UCIBITAHUS MaTepHAIOB. METOAbl HEPa3pyLIAIOIIEr0 KOHTPOJIS
MaTepualioB, 3aroTOBOK U Jeraneil. ONTHKO-BU3yallbHbIE METOAbl KOHTPOJIS.
AKyCTHYECKHE METOAbl KOHTPOJs. KanwuisapHbI METOA KOHTPOJS. DNEKTPUUECKUE
METOAbl KOHTPOJIA. MarHuTHble METOAbl KOHTPOJiA. TermnoBble METOABbl KOHTPOJIS.
PannanioHHble METOABI KOHTPOJS. YTNPOYHEHHWE TMOBEPXHOCTHBIM IUIACTUYECKUM
nedhopMupOBaHUEM (TTI1). YnpouHeHue XUMUKO-TEPMUUYECKUMU u
KOMOMHUPOBAHHBIMU CITIOCOOAMU 00pabOTKU. YTIPOUYHEHHE KOHCTPYKIIMOHHBIX CTajei
TEPMOMEXaHHYECKOW  00paboTKOW. YIpouHEeHHe JCTaJie MaIluH  HaIlJIaBKOM.
YrnpouHeHue HaNbUIEHHEM Ha pabo4yre MOBEPXHOCTH JIETaleil MaTepruaIoB C BLICOKIMU
AKCIUTYyaTallMOHHBIMU CBOMCTBAMU. Y IPOYHEHHE HAHECEHUEM Ha paboure MOBEPXHOCTHU
neranen 3JEKTPOJIUTAYECKUM crocobom MaTepuaioB c BBICOKUMU
AKCIUTyaTallMOHHBIMU CIIOcO0aMu. YTIpOYHEHUE HAaHECEHUEM Ha paboyure MOBEPXHOCTH
JeTanell XUMHYECKUM CIOCOOOM MAaTepHajioB C BBICOKMMHU HKCIUTyaTallMOHHBIMHU
CBOMCTBaMU. YTIPOUHEHUE HAHECEHHEM AMAJIEBbIX MOKPBITHI Ha paboyne MOBEPXHOCTH
JeTayiel. YIPOYHEHHE MOKPBITHEM pabovMX MOBEPXHOCTEH JeTayel TuiacTMaccamu U
CHEUUAIbHBIMU MaTepHaiaMu

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
Metonuka mnpenojgaBaHus AUCUHUILIMHBL  «HanexXHOCTh MEXaHMYEeCKUX U
ANEKTPOHHBIX CUCTEM» U pealin3alusi KOMIETEHTHOCTHOTO MOJXO0/Ja B M3JI0XKCHUU U
BOCIIPUATHM MaTtepualia MpelyCMaTpUBAET MCIOJIb30BAHHE CIEAYIOUIUX aKTUBHBIX U



MHTEPAKTUBHBIX (OPM TMPOBEACHUS TPYIINOBbIX, HWHAUBUAYAIbHBIX, ayJIUTOPHBIX
3aHATHN B COYETAHUM C BHEAYJUTOPHOUN paboTOM C 1eIbi0 POPMUPOBAHUS U PA3BUTHUS
po¢eCCUOHANLHBIX HABBIKOB, 00yYarOITUXCS:

— 3aIllMTa U UHAUBUAYAJIbHOE OOCYKIEHUE BBINIOJIHAEMbBIX PACUETHO-TpapUUECKUX
pabor;

- pedepar 1o paszaenam JUCIUTUTUHBI

VYaenbHbI Bec 3aHATUM, NPOBOAUMBIX B HMHTEPAKTHBHBIX (hopMmax, OmpeneieH
[JIaBHOW  LEJIbI0  00pa30BaTEeNIbHOM  MPOrpamMMbl, OCOOEHHOCTHIO KOHTHHIEHTA
oOydalomuxcs W CoAepXKaHUEM AUCHUIUIMHBI «HanexHocTh MeXaHWYeCKUX U
AJEKTPOHHBIX CUCTEM» M B LEJIOM MO AUCHUIUIMHE cocTaBisieT 50% ayauTOpHBIX
3aHATHN. 3aHATHS ~ JIEKIMOHHOTO THma cocTaBisitoT 33% oT o0bema ayAuTOPHBIX
3aHATUM.

6. OueHo4YHbIE CPeACTBA VIS TEKYIIEro KOHTPOJIsl yCIIeBAeMOCTH, POMeKYTOYHOI
aTTecTALMM 10 HTOraM OCBOCHUSA IMCUUIIMHBI M Y4e0HO-MeTOAMYeCKoe
ol0ecmeyeHre CaMOCTOSITEIbHOM PA0OTHI CTYAEHTOB.

B npomecce o00yueHuss HCHOJB3YIOTCS —CIEAYIOIIME OLEHOYHbIE (POPMBI
CaMOCTOSITEJIbHOM pabOThl CTYACHTOB, OIIEHOYHBIC CPEACTBA TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH M TIPOMEKYTOYHOM aTTECTAIlUU:

B ceabMoM ceMecTpe

-Pacuerno-rpaduueckas pabora Nel «CraTtuctuyeckas o6paboTKa IKCIIEPUMEHTATBHBIX
JNAHHBIX 110 HaJIe’)KHOCTU. PacueTr nmokazaresei Hae)KHOCTHY;

- Pacuetno-rpaduyeckas padora Ne2 «PacueT HaIe)KHOCTH TUIIOBBIX JIETaJICH U Y3JI0B
MEXaHUYECKUX CHCTEM

PacueTHo-rpaduueckue paboThl MPOBOASITCS MO UHAUBUIYATEHOMY 3a/IaHUIO.

OrneHOYHBIE  CpEACTBA  TEKYHIETO KOHTPOJIAI  YCIEBAEMOCTH  BKIIOYAIOT
KOHTPOJIbHBIE 3a/layd W 3aJaHus B (opme OJIAaHKOBOTO TECTHPOBAHUS IS KOHTPOJIS
OCBOCHHUS 00YUaAIOIIUMHUCS Pa3aeIOB JUCITUTUIUHEI.

OOpa3npl  3amanmii  pacdyeTHo-Tpaduueckux  pabor, Tem  pedepaTos,
HK3aMEHAIMOHHBIX OUJIETOB, TIPUBEICHBI B MIPUIOKEHUH 3.

6.1. @oHI OLIEHOUYHBIX CPEACTB JIJIs1 MPOBeIeHUsI MPOMEKYTOUHOM aTTecTAlNU
00yYarommxcs 1Mo AMCHUIINHE (MOIYJIIO0).

6.1.1. [lepeyeHb KOMMETEHIIMI C yKa3aHWEM JTamoB WX (HOPMHUPOBAHHS B Ipoliecce
OCBOEHUSI 00pa30BaTEIbHON MPOTPAMMBI.

B pesynbrare oOcBOE€HHMS AMCHUIUIMHBL  (MOAynsl)) (OPMHUPYIOTCS — CIEIYIOLIUE
KOMIIETCHIIUU:



Kon B pe3yibTate ocBoeHUsI 00pa30BaTeJbHOI MPOrpaMMbl 00yYaKOIIHUICSH
KOMIIeTeHIIHH J0JI:KeH 00J1a1aTh
YK-1 Crnioco6eH OCyIIeCTBISTh MOUCK, KPUTHUECKUI aHAJIN3 U CHHTE3
UH(pOpPMAIIHH, TPUMEHSATh CUCTEMHBIH MOIXO0T JIJIsl PELICHUS
TIOCTABJICHHBIX 33]1a4
[1K-2 CrniocobeH BecTH mporecc pa3paboTKH aBTOTPAHCIIOPTHBIX CPEICTB U UX
KOMIIOHCHTOB

B mnporecce ocBoeHus 00pa3oBaTeNbHOW MPOrpaMMbl JaHHbIE KOMIIETEHLIUU, B
TOM 4YHCJI€ UX OTJEIbHbIE KOMIOHEHTHI, (POPMHUPYIOTCS MOITAMHO B XOJE€ OCBOECHUS
00Oy4YaromMUMHCs TUCIMIUIUH (MOJyJIel ), MPAKTHK B COOTBETCTBUU C YYEOHBIM IIJIAHOM U
KaJeHIapHbIM IpauKoM y4eOHOr o Ipolecca.

6.1.2. Onucanne noka3zartejeil M KpUTepHeB OlleHMBAHUSA KOMIIETeHIIM,
(opMupyeMBIX 10 HTOraM OCBOEHHS TUCHUIJIMHBI (MOAYJIfA), ONMCAHUE IIKAJ

Iloka3arenem

OocHUBaHUs.

OLICHHUBAaHUA KOMHCTGHHI/Iﬁ Ha Pa3JINIHbIX oTarax ux

dbopMupoBaHUsl SBISIETCA JTOCTHKEHUE OOYUYAIOIIMMUCS IUIAHUPYEMBIX Pe3yJbTaTOB
00y4eHUs MO JUCHUIUIUHE (MOJTYIIIO).

YK-1 CnocodeH ocyniecTBISITh MONCK, KPUTHYECKU aHAIN3 U CHHTEe3 MH(OpMAIINY, TPUMEHSITh CHCTEeMHbIi
MOJXO/ /IJIsl pellleHusl MOCTABJEHHBIX 32124

Kpurtepuu oneHuBanusi

IToxa3zarenn
2 3 4 5

3HATh: OOyuaromuiicst OO0yuaronmiics OO6yuaronmiics OO6y4atommiics
METOJbI JIEMOHCTPHUPYET JEMOHCTPHpPYeET JEMOHCTPUPYET YaCTUYIHOE | IEMOHCTPUPYET
pacyera  Ha | IIOJHOE OTCYTCTBUE | HEIOJHOE COOTBETCTBHE CJICAYIOLINX MIOJTHOE COOTBETCTBHE
HaJGKHOCTh | WIH COOTBETCTBHE 3HaHUI: METOZIOB pacueTa CIIEAYIOIIUX 3HAHUIL:
Y3JI0B U | HEAOCTATOYHOE CJICAYIOIUX 3HAHUM: Ha HaISKHOCTh Y3JI0B U METO/IOB pacyera Ha
arperaToB COOTBETCTBHE METOZOB pacuera Ha arperaToB MEXaHUYECKUX HaJASKHOCTh Y3JI0B U
MEXaHUYECKH | CJICHYIOLINX HAJEKHOCTD Y3JI0B U CHCTEM; arperaToB
X U | 3HAHUM: arperaToB OCHOBHBIX BUJIOB OTKAa30B M | MEXaHHYECKUX
9JIEKTPOHHBIX | METOJOB pacyeTa MEXaHUYECKUX METOZI0B UX CHCTEM;
CHCTEM; Ha HaJSKHOCTD CHCTEM; PEAYNPEKICHUS, HO OCHOBHBIX BHUJIOB
OCHOBHBIE y3JI0B U arperaToB | OCHOBHBIX BHJIOB JIOIYCKaIOTCs OTKa30B U METOJIOB HX
BUJIBI MEXaHUYECKUX OTKAa30B U METOJIOB X | HE3HAYUTEIIbHBIC OLIMOKH, MPEAYTPEXKACHNUS,
OTKa30B U | CUCTEM; IPEAYyPEXICHUSL. HETOYHOCTH, 3aTPYAHEHUS CBOOOZHO Omepupyer
METOAbl  HX | OCHOBHBIX BHJIOB Honyckarorcs IPY aHATUTUIECKUX MPUOOPETEHHBIMU
NPEAYNPeXa | OTKA30B U METOAOB | HE3HAYUTEIbHBIE olepanusx. 3HAHHSAMH.
CHUS; ux OLIMOKH, MPOSIBISIETCS

MPEAYNPEeXKACHNUS; | HEAOCTAaTOUHOCTD

3HAHWH, 110 psy




METOJIOB pacyera,
o0y4JaroImiics
HCITBITBIBACT
3HAYUTETBHBIC
3aTPyAHEHUS TIPU
OIIEpUPOBAHUU
S3HaHUAMHU IIPU UX
HIepEHOCE Ha HOBBIC

CUTYyaLuH.
yMeTh: OOyuaromuiics He | OOy4aronmiics OO0yuaronumiics OO0yuaromiics
OLICHUBATh yMeEET UJIU B JEMOHCTPUPYET JEMOHCTPUPYET YACTUYHOE JIEMOHCTPUPYET
HAJEXKHOCTh | HEJOCTATOYHOM HETIOJIHOE COOTBETCTBHE CJICYIOIIUX MOJTHOE COOTBETCTBUE
(mo CTEIIEHU YMEET COOTBETCTBUE YMEHUH: OLIEHUBATh CIHENYIOUX YMEHWMN:
0€30TKa3HOCT | OLICHUBATh CIICYIONUX YMEHHI: | HAJISKHOCTh (110 OLICHUBATH
u, HaJI&KHOCTH (I10 OlICHUBATh 0€30TKa3HOCTH, HaJISKHOCTH (TI0
JIOJITOBEYHOC | 0E€30TKa3HOCTH, HaJISKHOCTH (TI0 JIOJITOBEYHOCTH, 0€30TKa3HOCTH,
T™H, JIOJITOBEYHOCTH, 0€30TKa3HOCTH, PEMOHTOIPUT OTHOCTH, JIOJITOBEYHOCTH,
PEMOHTOIIPUT PEMOHTOIIPUTOAHO JOJITOBECYHOCTH, COXpaHSIeMOCTI/I) O6’I)CKTOB, PEMOHTOIPUTOAHOCTH,
OIHOCTH, CTH, PEMOHTOIIPHUT'OAHOCTH, UCX0oOd X 3aJaHHBIX COXpaHSIeMOCTI/I)
COXpaHIEMOC | COXPaHSIEMOCTH) COXPaHsIEMOCTH ) HArpy30K U yCIOBH 00BEKTOB, UCXOJIS UX
TI/I) O6’BCKTOB, ncxoada O6T)eKTOB, UCXonas ux OKCILTyaTallu, 3aIaHHBIX Harpy30K 1
00BEKTOB, WX 3a7aHHBIX 3aJaHHBIX HATPY30K M | OMPENEIATh OTKA3bl U YCIIOBHI
HCXOJIS UX Harpy3oK u YCIIOBUI MIPUMEHSTH METOBI UX IKCILTyaTaIlHH;
3aTaHHBIX YCIIOBHUI JKCILTyaTalTHiw; MPENYIPSKICHUS. YMEHUS | ONPEACIATh OTKa3hl U
Harpy3ok u AKCILTyaTaIlHH; OTIPEJIENIATh OTKa3hl U | OCBOEHBI, HO JIOITYCKAIOTCS MIPUMEHSTH METOBI UX
YCIIOBUH OTIpENEIATh MPUMEHSTH METOBI X | HE3HAYUTEILHBIC ONTHOKH, MIPEMYTIPEKACHUS.
AKCITyaTall | OTKa3bl U MIPEMYTIPEK ACHUSL. HETOYHOCTH, 3aTPYTHCHUS CB000IHO OTIepUpyeT
u; TIPUMEHSITH Jomyckatorcst TIPH aHAJMTHYECKUX MIPHOOPETEHHBIMHU
OTIpEeNeIATh METOIBI UX HE3HAYNTEILHBIC oTrepanmsx, mepeHoce YMEHHSMH, IPAMEHSIET
OTKa3bl TIPEIYTTPEXK ACHIIS OIINOKH, MTPOSIBISIETCSI | YMEHWH Ha HOBEIE, WX B CUTYaIHsIX
TIPUMECHSITH HEJIOCTAaTOYHOCTh HECTaHJAPTHBIE CUTYaIIH. TTOBBIIIIEHHON
METOBI UX YMEHUH, 110 PsiLy CIIOKHOCTH.
Openynpex ToKa3aTeneu,
eHUS o0yJaroImmiics

HCIIBITHIBACT

3HAYNTEIbHBIC

3aTpyAHEHUs IIpU
OIIEpUPOBAHUU
YMEHUSIMHU IIPH UX
HepeHoce Ha HOBbIE
CHUTYaIHH.




BJIA/IETh:
HaBBIKAMU
¢dhopmynupos
aHuA 3a7a4
npu
MIPOU3BOJICTB
e,
MOJICPHH3AIH
uu
SKCILTyaTaIu
1 HOBOU
TEXHUKH H ec
WCITBITAaHHH,
MOCTPOCHUS
aIrOpUTMa
WX pelIeHUs

OO0yuaromuiics He
BJIaJICET UJIU B
HEIOCTAaTOYHON
CTCIICHH BJIajiceT
HaBBIKAMHU
(dhopMyTHpOBaHUs
3aj1a4 Ipu
MIPOM3BOJICTBE,
MOJICpHU3AITUN U
SKCILTyaTaIlH
HOBOM TEXHUKH U
€€ UCITBITaHNH,
MTOCTPOCHUS
aJTOpUTMAa UX
PpeIIeHUS.

OO0yuaronmrics
YaCTUYHO BIiaJiceT
HaBBIKAMHU
(dhopmynupoBaHus
3aj1a4 npu
MIPOU3BOJICTBE,
MOJICPHHU3AIINU 1
JKCITyaTaluyi HOBOMN
TEXHUKH H ee
UCTIBITaHUH,
MOCTPOCHUS
aNropuTMa ux
pelieHns B HEMOJTHOM
00beMe, JIOIYCKaIOTCS
HE3HAYNTETbHBIC
OLIMOKY, TIPOSIBIISIETCS
HEJIOCTATOYHOCTb
BJIaJICHUs] HABBIKAMHU
0 psiAy MoKazarene,
OO0yuarormiics
UCIIBITBIBAET
3HAYUTEIBHBIE
3aTpyJHEHHUS IIPU
IPUMEHEHUT
HABBIKOB.

OO0y4armuics 4acTHIHO
BJIaJICCT HABBIKAMU
(hopMynTUpOBaHUs 3a/1a4 IPU
TIPOU3BO/ICTBE,
MO/JICPHU3AINH U
9KCIJTyaTallii HOBOM
TEXHUKH U € UCITBITAHUH,
MOCTPOCHUS aJITOPUTMA MX
peIlleHus], HABBIKA OCBOCHBI,
HO JIOIYCKAIOTCSI
HE3HAYNTENbHBIE OINOKH,
HETOYHOCTH, 3aTPYAHCHHUS
MPY aHATUTHYCCKUX
oreparusx, IepeHoce
YMEHHUI Ha HOBEIE,
HECTaHIAPTHBIC CUTYAI[HH.

OO0y4aromuiics B
MOJTHOM 00beMe
BJIa/ICCT HABBIKAMH
(dopMynHpOBaHUs
3a1a4 npu
MIPOU3BOJICTBE,
MOJICPHHU3AIINN
3KCIUTyaTallyu HOBOU
TEXHUKH U €€
WCITBITAaHNH,
MTOCTPOEHHUS
aNropuTMa UX
pELIeHNUs, TOCTPOCHHMS
aNropuT™Ma UX
peleHusi, cB000IHO
MIPUMEHSET
MOJTyY€HHBIE HABBIKH B
CHUTYaIHIX
TOBBIIIIEHHON
CIIOKHOCTH.

IK-2 CnocobeH BecTH npoiiece pa3padoTKu aBTOTPAHCIOPTHBIX CPEICTB U UX KOMIIOHEHTOB

3HATD:
Kpurepuu
OLICHKHU
HAaJIC)KHOCTH
MEXaHUYCCKU
X CHCTEM;
VcnoBus
TEXHUYICCKON
JKCILTyaTaIu
M, BUJIBI
OTKa30B
MIPOEKTHPYEM
BIX OOBEKTOB;

Ob6yuarommiics
JIEMOHCTPHUPYET
[IOJIHOE OTCYTCTBUE
WA
HEIOCTaTOYHOe
COOTBETCTBHE
CIICYIOLINX
3HAHUU: KPUTEPUEB
OLICHKH
HaASKHOCTU
MEXaHUYECKUX
CHCTEM;

YCIIOBUI
TEXHUYECKOU
JKCILTyaTaluy,
BHJIOB OTKa30B
MIPOCKTUPYEMBIX
00BEKTOB.

OO6ygatonmiics
JEMOHCTPHpPYET
HeIIO0JIHOEe
COOTBETCTBHE
CIENYIOLINX 3HAHUM:
KPHUTEPUEB OLICHKU
HaJASKHOCTU
MEXaHUIECKUX
CHCTEM;

YCIIOBUM TEXHUUECKOM
9KCIUTyaTalllu, BUIOB
OTKa30B
POEKTHUPYEMBIX
00BEKTOB.
Homyckarorcs
HE3HAYMTEIbHBIC
OLIMOKH, TIPOSIBISETCS
HEJIOCTaTOYHOCTb
3HAHWH, 110 psy
IOKa3aTeIICH,
o0ydJaroImmiics

OO6yuatommiics
JEMOHCTPUPYET YaCTUIHOE
COOTBETCTBHE CJICAYIOLINX
3HAHUM: KPUTEPUEB OLIEHKH
HaJASKHOCTH MEXaHUYECKHX
CHCTEM;

YCIIOBUMA TEXHUUECKOI
9KCILTyaTalllu, BUIOB
OTKAa30B IPOEKTUPYEMBIX
00BEKTOB, HO JIOTYCKAIOTCS
HE3HAYUTENbHBIE OIINOKH,
HETOYHOCTH, 3aTPYAHECHUS
IPY aHATUTUIECKHX
olepanusx.

OO6y4atonmiics
JIEMOHCTPHPYET
MIOJTHOE COOTBETCTBHE
CHENYIOUIX 3HAHUMN:
KPUTEPUEB OLICHKH
Ha/Ie)KHOCTU
MEXaHUIECKUX
CHCTEM;

YCIIOBUM TEXHUYECKON
9KCIUTyaTally, BUAOB
OTKa30B
MIPOEKTUPYEMBIX
00BEKTOB, CBOOOIHO
orepupyer
PUOOPETEHHBIMU
3HAHHSAMH.
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UCIIBITHIBACT
3HAYUTENbHBIC
3aTpyAHEHUS] IpU
OTIEpUPOBAHUH
3HAHUSIMH TIPU UX
NepeHoce Ha HOBbIE

CUTYyalUHU.
yMeThb: OOyuaromuiics He | OOy4aronmiics OO0yuaronumiics OO0yuarommiics
IIporHo3upoB | ymeer uiu B JEMOHCTPHUPYET JEMOHCTPUPYET YACTUUHOE JEMOHCTPHUPYET
aTh HEeIOCTaTOYHOH HETIOJTHOE COOTBETCTBHE CIICIYIOIIIX MOJTHOE COOTBETCTBHE
HaJC)KHOCTh CTCIICHU YMECT COOTBCTCTBHUEC YMCHHP'II IIPOrHO3UPOBATH CICAYIOIUX YMeHHﬁ:
o0bekTa Ha MPOTHO3UPOBATH CIIEIYIOIUX YMEHUI: | Ha/JeKHOCTh 00BEKTa Ha MPOTHO3UPOBATH
cTaauu HaJC)KHOCTh ITPOrHO3UPOBATH CTaguu MPOCKTUPOBAHUA. HaJICKHOCTDH OG’beKTa
MPOCKTUPOBa | OOBEKTa Ha CTAAWHM | HAJEKHOCTh OOBEKTa | YMEHHUsS OCBOEHBI, HO Ha CTaJINH
HHA MIPOCKTUPOBAHUA Ha cTaguu JOITyCKaroTCA IIPOCKTUPOBAHUA.
MIPOCKTUPOBAHUSL. HE3HAYNTEIBHBIC OITHOKH, CB000HO OTIepHUpyeT
Hormyckarorest HETOYHOCTH, 3aTPYIHEHUS MprOOpETEeHHBIMU
HE3HAYUTCIIbHbBIC IIPpU AHAJIMTUYCCKUX YMEHUAMHU, TPUMECHACT
OI]_II/I6KI/I, IIPOABJIACTCA ornepanusax, mI€peHoce HX B CUTYyallUsIX
HEIOCTaTOYHOCTH YMEHUI Ha HOBBIE, MHOBLIIIIEHHON
YMEHUH, 110 psiay HECTaHJIapTHBIE CUTYalNH. CIIOKHOCTH.
TTOKa3aTelIeH,
oOyJaromuiics
WCTIBITHIBAET
3HAYUTEIbHBIC
3aTpyIHEHUS TIPU
OIIepUPOBAHHUH
YMEHUSAMU TPU AX
TepeHoce Ha HOBEIE
CUTYaIINH.
BJIa/I€Th: OOyuaromuiica He | OOyuaromuiics OO6yuaromuiicst 4aCTUIHO OO0y4aromuiics B
Haspixkamu BIIAJICET UJIH B BJIa/IeeT HaBbIKAMU BIIaJIeeT HaBBIKAMH OIIEHKH | TTOJTHOM 00beme
OLIEHKH U HEIOCTaTOYHOM OLICHKH U Y TIPOTHO3UPOBAHUS BIIaJIeeT HaBBIKAMU
MIPOTHO3MPOB | CTENEHU BJaJIeeT IIPOrHO3UPOBaHUS HAJKHOCTH MEXaHUYECKUX | OLIEHKU U
aHuA HaBBIKAMH OIIEHKH | HaJEKHOCTH CUCTEM, HaBBIKH OCBOEHBI, MTPOTHO3UPOBAHUS
HaJEXKHOCTH | H MEXaHWYECKUX CHCTEM | HO JIOIMYyCKAIOTCS HaIKHOCTH
MEXaHUYeCKH | MPOTHO3UPOBAHUS | B HEIIOIHOM OOBeMe, HE3HAYHUTENNbHBIE OTHOKH, MEXaHIMYECKIX
X CHCTEM HAJEKHOCTH JIOITYCKAFOTCS HETOYHOCTH, 3aTPy/THEHUS CUCTEM, CBOOOTHO
MEeXaHUIECKUX He3HAUNTEIIbHbIC TP aHATTMTUYECKUX MIpUMEHSIET
CHUCTEM. OIITMOKH, MTPOSIBIISIETCS. | OIepaliusx, mepeHoce TTONTyYeHHBIC HABBIKU B

HEI0CTATOYHOCTD
BJIaJICHUS HABBIKAMU
0 PSA/Ty MOKa3aTeNneH,
OO0yuatonmiics
HCIIBITBIBAET
3HAYUTEIbHEIE
3aTpyHEHUS TIPU

yMCHI/Iﬁ Ha HOBEIC,
HECTaHAAPTHBIC CUTyalluH.

CUTYaIHIX
MOBBIIIEHHOH
CJIOKHOCTH.
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MMPUMCHCHNHN HABBIKOB
B HOBBIX CUTyallUAX.
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[IIkana oneHUBaHUA PE3YIBTATOB MPOMEKYTOUHON aTTECTAIMU U UX OTIHCAHUE:
dopma NpPoMe:KyTOYHOM aTTeCTAIUU: IK3AMEH.

[IpomexyTouHas arTectanusi oOyJaromuxcsi B popme IK3aMeHa MPOBOIUTCS
M0 pe3yjibTaTaM BBIMOJHEHHUS BCEX BHUIOB Y4eOHOU palOOThI, MPEeayCMOTPEHHBIX
y4eOHBIM TUTAHOM M0 JAHHOW JUCHMIUIMHE (MOJIYJ0), MPU 3TOM YUYHUTHIBAKOTCS
pe3yNbTaThl TEKYLIEro KOHTPOJSI yCIEBAEMOCTH B TeueHue cemectpa. OneHka
CTEMEHU JOCTHXKEHUS OOYUYaIOIIUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOYyYEHUS IO
JUCHUIUIMHE (MOJYJII0) MPOBOJUTCS MpernojiaBaTesieM, BEAYIIUM 3aHSTHS TI0
JTUCHUTUTAHE (MOIYJII0) METOJIOM SKCIIEPTHOM OlleHKH. [1o nToram npomMexyTouHon
aTTECTAllMU M0 JUCIUIUIMHE (MOMYJII0) BBICTABISETCS OIICHKA
COTJIIMYHO», «XOPOIIO», «yIOBJIETBOPUTEIHHO» UIH «HEYJOBIECTBOPUTEIHHOY.,

K  mpomexyTodHoil — aTTecTallid  JIOMYCKAIOTCS  TOJBKO  CTYJICHTHI,
BHITIOJIHMBIIIUE BCE BHUIBI YueOHOW paboThl, MpPEAyCMOTpPEHHbIE pabouei
nporpaMMor 1o aucuuiinHe «HanexXHOCTh MEXaHMYeCKUX U DJIEKTPOHHBIX
CUCTEMM:

- BBITIOJTHUJIU M 3aIIUTUIIN JBE pacueTHO-Tpaduueckue paboThl

- BBITIOJIHEHHE U 3a1uTa pedepara

[Ikana oneHuBaHus Onucanue

BeimonHensl  Bce BUIAbl  y4ueOHOM  paboThl,
IpeIyCMOTpEHHbIE  y4eOHbIM  TuIaHoM.  CTyjaeHt
JEMOHCTPUPYET  COOTBETCTBUE  3HAHWM, YMEHHIA,
OTanvHO HABBIKOB TPUBEJICHHBIM B Ta0JMIIax TIOKa3aTese,
OlepupyeT NPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMU,
HaBBIKAMU, IPUMEHSAET MX B CUTYyalHSX MMOBBIIIEHHON
CJI0KHOCTH.

Beimonnensl  Bce  BuUABI  y4eOHOW  palboTHI,
NpeyCMOTPEHHbIE  y4eOHBIM  IIaHOM.  CTyAeHT
JEMOHCTPUPYET HE TMOJHOE COOTBETCTBUE 3HAHMHIA,
YMEHHUH, HaBBIKOB TPHUBEACHHBIM B  TaOIUIAax
noKasaTeneil, onepupyeT NpuoOPETCHHbIMU 3HAHUSIMH,
Xoporto YMEHUSAMH, HaBbIKAMHU, MPUMEHSIET HUX B CHUTYyalUsIX
MOBBIINIEHHON CIOXXHOCTU. [lpm 3TOM MOTyT OBITH
JOMYIEHbl HE3HAYUTEIbHbIE OIIMOKH, HETOYHOCTH,
3aTpyJHEHUS  TpPU  AHAIUTUYECKUX  ONEpalusX,
MIEPEHOCE 3HAHWM U YMEHUI Ha HOBBIE, HECTAHIAPTHBIC
CUTyaIuu
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BeimosnHeHsl  Bce  BHUABI  y4yeOHOW  paboThl,
OpEelyCMOTpEHHbIE  y4eOHbIM  TuIaHoM.  CTyjaeHt
JEMOHCTPUPYET HE TIOJHOE COOTBETCTBUE 3HAHWIA,
YMEHHUI, HaBBIKOB TNPHUBEACHHBIM B  Ta0Iuuax
nokasarejed, IUI0X0 ONepupyeTr MNpHOOPETECHHBIMU
VY 10BNETBOPUTENBHO | 3HAHUSIMU, YMEHHUSMH, HaBbIKAMH NPUMEHSET HX B
IPOCTHIX cUTyauusx. [Ipu 3ToM MOTYT OBITH TOMYLIEHBI
HE3HAYUTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPYIHEHUS
OpU aHAJTUTUYECKUX OMNEpALUSAX, MEePEeHOCE 3HAHUM U
YMEHHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYalluU

He BrinmonHeH oauH wim 6oJiee BUI0OB ydeOHOU paboThI,
NPEeIyCMOTPEHHBIX  yuyeOHbIM  TutaHoM.  CTyneHt
JEMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHWA,
YMEHHUH, HaBBIKOB TNPUBEACHHHIM B  TaOJMUIaX
nokasaresied, JOMyCKaloTCd 3HAYUTENbHbIE OIINOKH,
HeynosnersopurenbHo . .

IPOSIBISIETCA OTCYTCTBUE 3HAHUW, YMEHHI, HABBIKOB IO
Py MOKa3aTesnel, CTyIeHT UCIIBIThIBAET 3HAUUTEIIbHBIC
3aTpy[IHEHHUsT TPH  ONEPUPOBAHMHM  3HAHUSAMH WU

YMCHUSAMMU IIPpU UX IICPCHOCC HA HOBBLIC CUTYAIIUU.

DoH/bI OIIEHOYHBIX CPEJCTB NMpeACTaABIeHbI B IPUJIOKEHUH 2 K padoyei
nporpamme.

7. YueOHO-MeTOoAMYeCcKoe U HHPOPMAIIMOHHOE o0eceYeHue TUCIUIINHBI.

a) OCHOBHAas JuTeparypa:

1. Tumomenkos, C. I1. Hane:KHOCTh TEXHUYECKUX CUCTEM M TEXHOTCHHBIN PUCK :

y4eOHUK W MpakTUKyM 7151 OakanaBpuata U Maructparypsl / C. I1. Tumorenkos,
b. M. Cumomnog, B. H. I'opomko. — MockBa: U3natensctBo FOpaiit, 2019. — 502
c. — (bakanaBp u Maructp. AkaieMU4eCKUil Kypc).

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

2. Iummapés, B. 0. HanmexHOCTh TEXHHYECKMX CHCTEM: YYCOHHK IS
OakanaBpuara u maructparypsl / B. 0. [llummapés. — 2-e u3z., ucnp. u A0, —
MockBa: M3patenbctBo HOpaiit, 2019. — 289 c¢. — (bakanaBp W Marucrp.
AKaJeMHYEeCKHUH Kypc).

URL: https://urait.ru/bcode/441138
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0) AOMOTHUTEIbHAS JTUTEPATypa:
1. Tumomenkos, C. I1. OCHOBBI TEOpUU HANEKHOCTH: YUEOHUK U MPAKTUKYM IS
akanemuyeckoro OakamaBpuata / C. II. TumomenkoB, b. M. Cumonos, B. H.
I'opomiko. — MockBa: M3parenbctBo IOpaiir, 2019. — 445 c. — (Beicuuee
oOpa3oBaHue).
URL.: https://urait.ru/bcode/433079
2. HoBokpemienoB, B. B. Hepaspymaromuii KOHTpoJiIb CBapHBIX COEIMHEHHUH B
MalIMHOCTPOEHUU: yuyeOHoe mocobue ana By3oB / B. B. HoBokpemienos, P. B.
Ponsikuna ; mon Hayunoit peapakuueit H. H. Ilpoxoposa. — 2-e u3a., ucop. u AOIL.
— Mocksa: U3natensctBo Opaiit, 2020. — 301 c. — (Bricmiee o6pa3oBanue).
URL.: https://urait.ru/bcode/453644
B) DJIEKTPOHHBbIE 00pa30BaTe/IbHbIE PeCcypChl:
DOnexkTpoHHbIM o00pa3zoBarenbHbI pecypc «HanexHOCTh M JIMAarHOCTHKA
MEXaHMYECKUX CUCTEM)
https://online.mospolytech.ru/course/view.php?id=1985

8. MaTepua/ibHO-TeXHUYECKOe o0ecredyeHue TUCHMILTUHBI.
Aynurtopus obuiero ¢honaa, 000pyAOBaHHAS ayIUTOPHOM JOCKOM, CTONaMHU,
CTYJIbSIMHU WJIM CTOJIAMHU YY€OHBIMU CO CKaMbSIMHU

9. Metoanuyeckue peKoOMeHIAIUM IJIsl CAMOCTOSITEIbHOM PadoThI CTYAE€HTOB
3a1auaMu caMOCTOSITEIBHOU PaOOThI CTYACHTOB SIBJISIOTCS:

1. Cucremartuzamus W 3aKpEIUICHUE IOJIYUYEHHBIX TEOPETUUYECKUX
3HAHUM ¥ TPAKTUYECKUX YMEHHI CTYAEHTOB;

2.  YruybneHue U pacUIMpEeHUe TEOPETUYECKON TOITOTOBKY;

3.  ®opMupoBaHHE YMEHHH HCIIOJb30BAaTh HOPMATUBHYIO, ITPABOBYIO,
CIIPABOYHYIO JJOKYMEHTAILIMIO U CIICHUATBHYIO JIUTEPATYPY;

4, Pa3BuTHE TIO3HABATEIbHBIX CIOCOOHOCTEM W  AKTHBHOCTHU
CTYJAEHTOB, TBOPYECKOM HWHUIIMATUBBI, CaMOCTOATEIHLHOCTH,
OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH;

5. Hcnonp3oBanue maTepuajnga, COOpaHHOTO M TOJYYCHHOTO B XOE
CaMOCTOSITEIbHBIX 3aHATHUM Ha TMPAKTUYECKUX 3aHATUAX, IIPH
HAIlUCAaHUM KYPCOBBIX W BBIMYCKHOW KBaIM(PUKAIIMOHHOW padoT,
115 93¢ (PEKTUBHOM MOATOTOBKH K HTOT'OBBIM 3a4eTaM U SK3aMCHaM.

N3ydyenrne  AUCHUIUIMHBI ~ JOJDKHO  CONPOBOXKIATHCS ~ MHTCHCUBHOM
CaMOCTOSITEIbHOW pabOTOM CTYAEHTOB C PEKOMEHJIOBAaHHBIMH IPENOaaBaTEIIMU
JIUTEPATYPHBIMU UCTOUHUKAMHU U C MaTepHraIaMH, MOTYYCHHBIMU Ha JICKIIMOHHBIX,
MPaKTHYCCKUX 3aHATHIX U Ja00paTopHBIX padoTax. CTyIeHT JOJDKSH TOMHHUTH, YTO
HauWHATh CaMOCTOSITEJbHBIC 3aHATHS CJEeAyeT C TIepBOro JHSA H3Yy4YCHUS
JTUCIUIUIMHBI U TIPOBOAUTH UX peryisapHo. O4eHb BAXKHO MPUIIOKUTH MAKCUMYM
YCHUJIUM, BOJIH, YTOOBI 3aCTaBUTH C€0s1 padOTaTh C MOJIHOW Harpy3Kou C MEPBOTO JTHS.
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Kaxaplii CTyaeHT AOMKEH caM IUIaHUPOBaTh CBOIO CaMOCTOSITENBHYIO
paboTy, MCXOJs M3 CBOMX BO3MOXKHOCTEH W TMPHOPUTETOB. DTO CTUMYIHPYET
BBINIOJIHEHHUE Pa0OThI, CO3/4aeT 0ojiee CIOKOMHYI0 OOCTaHOBKY, YTO B HTOTe
MOJIOKUTEBHO CKa3bIBAETCS HA YCBOCHUH MaTepuara.

Ha ocHOBe w3yueHHs PEKOMEHIOBAHHOW JIUTEPATYphl IEIeCO00pa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMUHOB, TIOJOXCHHH W ONpPEICICHUHN,
TpeOYIOIMUX 3aIOMIUHAHNS U HEOOXOIUMBIX I OCBOSHUS Pa3/iejOB TUCIIUTUIMHEI.
Jis  TUIOAOTBOPHOM paboOThl HEMaIOBa)XHOE 3HAYCHHE HWMEET OOCTaHOBKA,
opraHuzanus paboudero mecra. HykHO m00uUThCS, YTOOBI MECTO pabOThI MO
BO3MOKHOCTH ObUIO MOCTOSTHHBIM. PaboTa Ha MPUBBIYHOM MECTE JieflaeT ee Ooliee
TUIOI0TBOPHOM. [IpOTyKTUBHOCTH pabOTHI 3aBUCUT OT MPABHIBLHOTO YEpEIOBAHUS
Tpyaa u otasixa. [loaToMy Kakaple yac WiIu Ba CIEAyeT JenaTh, nepepbiB Ha 10-
15 muHyT. BBIXOIHBIE IHU JydIlle MOCBSATHUTh AKTHBHOMY OTIBIXY, 3aHITHIM
CTIOPTOM, TIPOTYJIKAMH Ha CBEXEM BO3JyXe U T.J. Jlake mepeKtoueHne ¢ OTHOTO
BU/Ia YMCTBEHHOW PaOOTHI Ha IPYTOH MOXKET CITYKUTh aKTUBHBIM OT/IBIXOM.
Ocoboe mecTo yaensieTcsi KOHCYJIbTUPOBaHUIO, KaK OJHOU U3 popM 00yyeHUs u
KOHTPOJISI CaMOCTOSTENIbHON paboThl. KOHCYIbTHpOBaHHE MPEAIOIaracT 0COOBIM
o0pa3oM  OpraHW30BaHHOE  B3aUMOJCHCTBHE  MEXKIY  IPEToAaBaTeIeM-
KOHCYJIbTAHTOM M CTYJCHTaMH, HaIpaBlIeHHOE Ha pa3pelicHne MpodiieM WU
BHECCHHE MMO3UTUBHBIX U3MEHEHUH B IEATEILHOCTD CTYICHTOB.

10. MeTonnyeckue peKoMeH Al MU JJIsl IPenoiaBaTe/is

BiammogeiicTBue mpemnojaBaTensi CO CTyIEHTAMH MOXKHO pa3JeliuTh Ha
HECKOJIbKO COCTaBIISIONIUX — JICKIIMOHHBIE, IPAKTUUECKUE U 1a00paTOpHBIC 3aHATHUS
U KOHCyJbTHpOBaHHE. IIpemojaBaTeslb JOJDKEH TIOCICIOBATEIILHO BBIYUTATH
CTYACHTAM DS JICKIIHA, B XOJIe¢ KOTOPBIX CJICAYET COCPEIOTOYNUTh BHHUMAaHHE Ha
KTFOYeBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOro Marepuaia, a TakkKe
OpPTraHM30BaTh MPOBEJCHUE MPAKTUICCKUX 3aHITHA TakKUM 00pa3oM, YTOOBI
AKTUBU3HPOBATh MBIINUICHAE CTYJEHTOB, CTHMYJIHPOBaTh CaMOCTOSTEIHHOE
W3BJICUCHUE WMH HEOOXOAMMOW WHPOPMAIMU W3 PANTMYHBIX HCTOYHUKOB,
CPaBHUTENbHBIA aHAIM3 METOJOB pEUICHUHN, COMOCTABICHUE MOJYYCHHBIX
PE3yNbTaTOB, (OPMYIUPOBKY U apPTYMEHTAIIMIO COOCTBEHHBIX B3TJISI0B HA MHOTHE
CIIOpHBIE TIPOOJIEMBI.

[lepen Hawamom mpemnogaBaHus MPETnoaBaTeIo He0OX0IUMO:

- U3YYHUTH pab0ouyI0 IPOrpaMMy, IEIH U 314U TUCIUTLITUHBL

- YETKO MPEJICTABIAThH ceOe, KaKnue 3HaHUS, YMEHUS M HABBIKH JIOJDKEH TPUOOPECTH
CTY/ICHT;

- TO3HAKOMUTCS C BUJIAMU y4eOHOU pabOThI;

- U3YYUTH COZIEP’KAaHNE PA3/IEIOB JTUCITUTUIAHBI.

B xome NeKIMOHHOTO 3aHATHS TpenojaBaTeNlb JOJDKEH Ha3BaTh TEMY,
y4deOHBbIE BOIPOCH, O3HAKOMHUTH CTYJACHTOB C TIEPEYHEM OCHOBHON W
JIOTIOTHUTEIIBHON JIMTEPATyPHI TIO TEME 3aHSITHSI.
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Bo BcTynutenbHOW YacTH JEKIUU OOOCHOBAaTH MECTO M POJIb M3ydaeMOu
TEMbl B Y4eOHOW [HCLMILIMHE, PACKpBITh €€ MpaKkTUYeckoe 3HaueHue. Eciu
YUTAETCS HE NepBas JIEKIUs, TO HEOOXOAUMO YBS3aTh €€ TEMY C IpeabLAyLIeH, He
Hapyuiasi JIOTMKU M3J0KE€HHs y4eOHOro martepuaina. JIeKIHUIo cielyeT HauyuHaTh,
TOJILKO YETKO 0003HAYUB €€ XapakTep, TEMY U KPYyr TE€X BOMPOCOB, KOTOPHIE B €€
xojie OyAyT pacCMOTPEHBI.

B OCHOBHOW 4YacTW JEKUUHU CIEAYET PACKPBIBATH COJEpKAHUE YUYEOHBIX
BOIIPOCOB, AaKIIEHTHUPOBATh BHUMAHHE CTYJEHTOB Ha OCHOBHBIX KAaTErOpHsX,
SBJICHUSIX U Tpolieccax, 0COOEHHOCTSAX UX MpOTeKkaHus. PackpwiBaTh CYIIHOCTh U
COJIep>KaHMe PA3IUYHBIX TOYEK 3PEHUS] U HAYYHBIX MOJXO0JIOB K OOBSICHEHHUIO TE€X
WIM UHBIX SBIEHUM U mporeccoB. Creayer apryMeHTUPOBaHO OOOCHOBATH
COOCTBEHHYIO TMO3UIHMIO MO CIOPHBIM TEOPETHYECKUM BompocaMm. [IpuBoauTh
npuMepbl. 3a7aBaTh MO X0y M3JI0KEHUs JIEKIMOHHOTO MaTepuajia PUTOPUUECKHE
BOMPOCHl M CaMOMy JiaBaThb Ha HHUX OTBET. OTO CIOCOOCTBYET aKTHUBU3AIUU
MBICTUTEJILHOM JIESITEIbHOCTH CTYACHTOB, OBBIIICHUIO NX BHUMAHUS U HHTEpEca K
MaTepHaly JIEKIUH, ee coaepkanuto. [IpernogaBaTensb 101KEeH pyKOBOAUTH pabOTOM
CTYJICHTOB TII0 KOHCIEKTHPOBAHHWIO JIEKIIMOHHOTO Marepuaja, IOJ4epKUBATh
HEOOXOAUMOCTh OTpPaXKEHUSI B KOHCIIEKTaX OCHOBHBIX TIOJIOKEHUM H3ydaeMOu
TE€MBbI, 0CO00 BBIJIC/ISSI KATETOPUIHBIN aIlapar.

B 3aximounMTenbHON 4YacTH JEKIMU HEOOXOAMMO CHOPMYIHPOBATH OOIIHE
BBIBOJIBI IO TEME, PACKPBIBAIOIINE COAEP>KaHUE BCEX BOIPOCOB, MOCTABIECHHBIX B
nexkuuud. OOBABUTH TUIAH OYEPETHOTO CEMUHAPCKOTO WIIH JIa0OPATOPHOTO 3aHATHUSA,
JIaTh KpaTKHe pPEKOMEHAAIIMU 110 TMOJArOTOBKE CTYIEHTOB K CEMHHApy WU
nabopaTtopHoil pabote. Omnpenenutb MECTO W BpeMsl KOHCYJbTAIIMH CTYJEHTaM,
MO>KEJIABIINM BBICTYIIUTh HA CEMUHAPE C JOKIJIaJaMU U peepaTaMu Mo aKTyaIbHbIM
BOIIpOcaM 00CYKIaeMOW TEMBI.

lens mpakTuyeckux © JTaOOPATOPHBIX 3aHATUNA - 00ECTEYUTHh KOHTPOIh
YCBOCHHMsI Y4EOHOT0 Marepuaia CTyJCHTaMH, PAaCUIUPEHUE U yIiIyOJIeHHe 3HAHUH,
MOJIYYCHHBIX UMHU Ha JICKIUSAX U B XOJI€ CAMOCTOSITENbHOU paboThl. [loBbIIeHHE
3G ()EKTUBHOCTH MPAKTHUUECKUX 3aHSATHH JIOCTUTAETCS TOCPEACTBOM CO3JaHUs
TBOPUECKOW OOCTAaHOBKH, paclojaramlie CTyJAeHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3TJISAJIOB U CYXKJIEHUH MO OOCYKJAa€MBbIM BOIIPOCAM, KEIAHHUIO Y
CTYJIEHTOB TTOpabOTaTh Y JOCKH MPHU PEIICHUH 3a/a4.

[Tocne kaXmoro JEKIIMOHHOTO, JTA0OOPATOPHOTO M MPAKTHUYECKOTO 3aHATHUS
cAenaTh COOTBETCTBYIOIIYIO 3allMCh B KypHAJIaX ydeTa IMOCEIaeMOCTH 3aHSITHI
CTYJIEHTaMU, BBISICHUTD y CTAPOCT YUCOHBIX TPy MPUYHHBI OTCYTCTBUS CTYACHTOB
Ha 3aHATUSAX. [[pOBOANTE IPyNTIOBBIC M MHANBUIYaTbHBIEC KOHCYJIBTAIINH CTYICHTOB
[0 BOMPOCaM, BO3HUKAIOUIUM y CTYAEHTOB B XOJ€ UX MOJTOTOBKH K TEKYIIEeH U
MPOMEKYTOUHOM aTTECTALNH 110 y4eOHOUW NUCIMIUTNHE, PEKOMEH/I0BATh B TIOMOIIH
y4eOHBIC U IPyTHe MaTEPHAIIbI, a TAK)KE CIPABOYHYIO JIUTEPATYPY.

DK3aMeH 0 JUCIUIUIMHE MPOBOAMUTCS B (pOpME MUCHMEHHOTO DK3aMEHa C
MocieAyeil MHAUBUIYaTIbHONU Oeceqoil CO CTYJAEHTOM Ha OCHOBE BOIIPOCOB,
copMyTHMpPOBaHHBIX B 3a4YETHBIX WM DK3aMEHAIIMOHHBIX Ouierax. B Owumer
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BHOCUTCSl JIBa TEOPETHUECKHX U OJUH MPAKTUYECKUHA BOMPOC U3 Pa3IUUYHBIX
pa3fesioB NTUCLUIUIMHEI 171 0oiee MOJHOM MPOBEPKH 3HAHMM CTyneHTOB. OLieHKa
BBICTABIIICTCSl IIpENoOaBaTesieM U 00bsBIsAeTCA mocie oreera. IIpenomaBatens
NPUHUMAIOUIMN 3K3aME€H JIMYHO HECET OTBETCTBEHHOCTh 3a MPaBWIBHOCTH
BBICTaBJICHUS OLICHKHU.
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[Tpunoxxenue 1.
CTpyKTypa M coaepxkanue JMcUMIVINHBI «Hage:KHOCTh MeXaHUYeCKHX U JJIeKTPOHHBIX CUCTEM» 110 HANPABJICHUIO
01.03.02 «IlpuknagHasi MaTeMaTUKA U HH(POPMATHKA
(bakaJsaBp)

/11

Bunel yueGHO paboThl, BKIIIOUas
CaMOCTOSITENIbHYIO paboTy
CTYIEHTOB, U TPYI0EMKOCTh B 4acax

Buel camocrosiTensHOM paboTh dopma

Pasnen CTYZICHTOB arrecTalyn

Cemectp
Henemnst cemectpa

J. | Mp. | JIa6. | CPC | KCP | KP. | KIL. | PIP | Ped. | K.pa6. D | 3

YerBepThlil ceMecTp

HanexHoCTh MaIuH Kak
rmoKasaresb uX kauectBa. OCHOBHAs
TEPMUHOJIOTHS — HAJEKHOCTbD,
00BEKT, dJIEMEHT, HapaOOTKa.
Cocrosinue 00BEKTa — HCTIPABHOE,
HEUcInpaBHOE, pabOTOCTIOCOOHOE,
0TKa3, Me(eKT.
BoccranasnuBaembie u
HEBOCCTaHABIIMBAEMbI€ OOBEKTHI,
PEMOHTUPYEMBIE U
HEPEeMOHTUPYEMbIe OOBEKTHI.
OTKa3bl — 10 MPOUCXOKICHHIO, 10
M3MEHEHUIO peKUMa paboThI, 110
nocieacTBusM. Komruieke cBOMCTB,
obecreunBarouX Ha/ICKHOCTh —
0€30TKa3HOCTh, JOJITOBEYHOCTD,
PEMOHTOIIPHUTOTHOCTb,
COXPaHsIEMOCTb
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Tlokazarenu HaJE)KHOCTHU

HEBOCCTAHABIIMBAEMBIX 00OBEKTOB.
ITokazaTenu O€30TKa3HOCTH,
BEPOSITHOCTh O€30TKa3HOM pabOTHI,
cpemHsisi HapaboTKa JI0 0TKa3a,
HUHTCHCUBHOCTH OTKAa30B.
CratucTuueckoe U BEpOsITHOCTHOE
onpenenenue. [lokazarenn
coxpansieMoctu. [lokazarenu
HAJIC)KHOCTH BOCCTAaHABIMBACMBIX
00bekToB. Pacuer nmokazareneit
0€30TKa3HOCTH — CPEHETO TUIA
OTKa30B JI0 3aJJaHHO} HapaOOTKH,
MapaMeTpsl MOTOKA OTKA30B
HapaOOTKH, HAPAaOOTKU Ha OTKa3.
Tloka3zaTenu NOITOBEYHOCTH —
pecypc U CpPOK CITYKOBI U UX
pa3sHOBHAHOCTH. Pacuer
OKa3aTeJIeH TOJTrOBEYHOCTH.
PeMoHTONIPUrOAHOCTH U €€
OCHOBHBIE MoKa3zarenu. Pacuer
coxpansemoctu. KomrmiekcHbie
MOKa3aTeau HaJe)KHOCTH.
CrangapTsl Juig pacuera
roKasaresei HaJIe)KHOCTU
Heo6xomumble npeaArnochUIKy s

3-6

12

00BEKTUBHOTO aHAJIM3a IPUUNH
otka3oB. [locnenoBarenbHOCTD
paloT npu yCTaHOBJICHUU TPUUUH
OTKa30B. Y TOUHEHHBIE
UCCIIEIOBAHUS IPUYMH OTKA30B.
OcHOBHBIE TPUYMHBI OTKA30B
pa3IUYHbIX YCTPOUCTB —
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MEXaHUYECKUX, THJIPABIIMYECKUX U
[MHEBMATUYECKHX, FJIEKTPUUECKUX,
3JIEKTPOHHBIX U
AIEKTPOTEXHUYECKUX;
BIEKTPOXUMHYECKUX

Bunpl ncnpiTannii Ha HaACKHOCTD.
OrnpenenuTeabHbIe UCTIBITAHUS.
[Tnansr ucnerranuii [NUN], [NUT],
[NUr]. KoHTpOJIbHBIE UCTIBITAHHUSL.
Y CKOpEHHBIE UCIIBITAHMUS.
DKcrepuMEeHTAIbHOE OTIpeieNieHUue
pecypca y310B Tpenus. Hayunoe
MJITAHUPOBAHUE DKCIIEPUMEHTA.
PacueTHO-3KCIEpUMEHTaIBHAS
OTIEHKA HAJIS)KHOCTH 110 KPUTEPHUSIM
pabotocrnocobHocTu. VcnibiTanus Ha
yCTaJaoCTh

9-10

Mertobl pacyeTa nmokazaresei
HaJACKHOCTHU COEIUHEHNN NeTallel
MAIIIMH: C HATSrOM, CBapHBIX U
Pe3bOOBBIX MO PA3TUIHBIM
KputepusiM. Metoibl pacyeTa
MokKasaTesiel HaJIe’KHOCTH OTop
KauyeHUs U CKOJbKEHHSI. MeToIpl
pacuera nokaszaresei HaJe)KHOCTH
3yOuaThIX Mepeaay Ha
COIPOTUBJICHUE KOHTAKTHOUN 1
M3rUOHON YCTAJIOCTH, a TAKXKe B
KOMILIIEKCe; (PPUKITMOHHBIX
nepeaay; pEMEHHBIX Iepeay.
Mertobl pacyeTa rokasareyen
HaACKHOCTH MHOTOIIOTOYHBIX
nepenad u BasoB (oceit). MeTo b

10-14

10

14
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pacuera rnokasareseil HaJIe)KHOCTH
My(T ¥ COeAUHUTEIBHBIX
YCTPOWCTB: POJMKOBBIE OOTOHHBIE
My(}THI (TI0 BEpOATHOCTH
BKJIIOYCHUS Kak My(THI B LIE€JIOM,
TaK ¥ OTJICIBHBIX €€ JIEMEHTOB);
MPEIOXpaHUTEIbHBIE MY(PTHI
(ppUKLMOHHBIE, TPYKUHHO-
[IAPUKOBBIE, C PA3PYIIAFOITAMUCS
3JIEMEHTaMH )

OCHOBHBIE METOJIBI UCITBITAHUS
MarepuanoB. MeTo bl
HEepa3pyIIAOIETro KOHTPOJIS
MaTepHaJIOB, 3aTOTOBOK U J€TaJICH.
OnTHKO-BU3yaTbHBIC METOIBI
KOHTPOJISl. AKYCTHUECKHE METO/IbI
KOHTpoJi. KanuinsapHeiii MeTo1
KOHTPOJISL. DJICKTPUUYECKUE METOIbI
KOHTpOJIsl. MarHUTHBIE METO/IbI
KOHTpOJIs. TernnoBbie METOIbI
KOHTpOJIs. Pajmanuonspie MeTOIbl
KOHTPOJIS. YIIpOYHEHHE
MMOBEPXHOCTHBIM IJIACTHYECKUM
nedopmupoBaruem (I1TT]T).
YnpoyHeHHe XUMHKO-
TEPMHUYECKUMHU U
KOMOMHHUPOBAHHBIMU CIIOCOOAMHU
00paboTKu. YrpouHeHue
KOHCTPYKIIHOHHBIX CTajel
TepPMOMEXaHUUYECKOH 0OpabOTKOM.
YnpouyHeHue eTanei MalH
HAIUIABKOW. YTIPOYHEHUE
HambUICHUEM Ha paboune

15-18

10
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IIOBEPXHOCTH AETAIIEH MAaTEPUAIIOB C

BBICOKUMH 3KCILTyaTallMOHHBIMU
CBOWCTBAMHU. YTIPOUHECHHE
HaHECEHHEM Ha paboune
MOBEPXHOCTH JIETAJICH
AIIEKTPOIUTUIECKUM CIIOCOOOM
MaTepHuasoB C BBICOKUMHU
AKCIUTyaTaI[MOHHBIMH CTIOCOOaMMU.
YnpoyHeHrEe HAHECEHUEM Ha
pabouue MOBEPXHOCTHU JeTaICH
XUMHUYECKUM CITIOCOOOM MaTepHaioB
C BBICOKMMH IKCIUTYaTallHOHHBIMA
CBOWCTBAMM. YTIPOUHEHHE
HaHECEHHEM DMAaJICBBIX TIOKPHITUI
Ha paboure MOBEPXHOCTH JIeTalEH.
YnpoyHeHre NOKPhITHEM pabodYHX
MOBEPXHOCTEN AeTaneit
IJIacTMacCcaMu U CrielualbHbBIMU

MarepuagaMu
Bcero 3a yeTBepTHhIii cemecTp 18 | 36 54 2PI'P | IPED
Hroro 18 | 36 54 2PI'P | 1IPED
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[MTpunoxenue 2 x
paboueit nporpaMmme

MMHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOM ®EIEPALIUU

DEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIILIEI'O OBPASOBAHUA
«MOCKOBCKUM MOJUTEXHUYECKUII YHUBEPCUTET>»
(MOCKOBCKHUH NOJIUTEX)

Hanpasnenue: 01.03.02 ITPUKJIAJJHASI MATEMATHUKA 1 UTHOOPMATUKA

npoduiib «MHTENIeKTyaaIbHbIe CUCTEMBI YIIPABJIEHUS TPAHCIIOPTOM

®dopma 00ydeHus: ouHas

Kadenpa: lunamuka, mpoYHOCTh MAIIIUH U COTIPOTHUBJICHUE MaTePUAIOB

OOH/I OHEHOYHbBIX CPEJACTB

MO JUCIATLINHE

Hane:KHOCTh MEeXaHUYECKHX U IJICKTPOHHBIX CHCTEM

CocraBureu:

Crt. npenogaBarensb JlykbsinoB M.H.

Mocksa, 2023 rox
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Tabmuua 1

NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLMA

KOMIIETEHIIUA

HUHAE | ®OPMYJ/IMPOBKA | Ilepeyennb TexHoJiorus dopma CreneHu ypoBHeli 0CBOCHHMS KOMIIeTEHIU

KC KOMIIOHEHTOB ¢dopmupoBanusi | OLEHOYHOTIO

KOMIIeTeH M cpeacrsa
VYK-1 | Cnocoben 3HATh: Jlexnus, K/P Bba3oBblii ypoBeHb

OCYILIECTBIISATh TOUCK, - Metonpl pacuera Ha | MpPaKTUYECKOE PI'P - CIIOCOOEH MPOBOIUTH pacueT Ha/le)KHOCTH
KPUTHUYECKUM aHaIM3 U | HAJIEKHOCTb y3JIOB M | 3aHATHE, ] JeTajiedl ¥ y3J10B MallliH, MpeaynpekaaTh
CUHTE3 UH(OpMaLUH, arperaTos nabopaTopHast OTKa3bl.
MIPUMEHATh CUCTEMHBIM | MEXaHUYECKUX paborta, IHoBbIlIEHHBIN YPOBEHb
noaxon AJst peICHMA CHUCTCM. CaMOCTOSATEIIbHAsA - CIIOCOOEH MPOBOANTH PAaCUeT HAJICKHOCTH
MTOCTABJIEHHBIX 3a]a4 - OCHOBHBIE BU/IbI pabota JieTajiedl ¥ y3J10B MallliH NPUHUMATh MEPHI IO

OTKa30B ¥ METOJIbI UX
MIpeayNPEKICHUS
Ymers:

- OneHuBaTh
HaJCKHOCTH (I10
0€30TKa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTOIIPUTOTHOCTH
, COXpaHsIEMOCTH)
00BEKTOB, UCXOIS UX
3aJJaHHBIX HarPYy30K U
YCIIOBUI
JKCIUTyaTaluy;

- OnpenensiTe OTKa3bl
U TIPUMEHSTh METO/IBI
UX MIPEYNPEKICHHUS
BJIA/IeTh:

- HaBbikamu
(bopmynupoBaHus
3a/1a4 mpu
MIPOU3BO/ICTBE,
MOJIEpHU3AIUHU U

€€ MOBBIICHUIO, MMPCAYIIPEIKAATHL OTKA3bI.




AKCIUTyaTaluu HOBOM
TCXHHUKHU U €€

UCTIBITaHHH,
HOCTPOCHUS
QITOPUTMA UX
peteHus
[IK-2 | Crocoben Bectn 3HATh: Jlexnus, K/P Bba3oBblii ypoBeHb
MpoI1iecc pa3padoTKu - Kpurepun oneHkun MPAKTUYIECKOE PI'P - C1OCOOEH MPOTHO3UPOBATH HAAEKHOCTD
aBTOTPAHCIOPTHBIX Ha/IKHOCTH 3aHSATHE, ) MEXaHHMYECKUX CHCTEM
CPEACTB U NX MEXaHHYECKUX nTabopaTopHast [oBbIIEHHBIH YPOBEHb
KOMIIOHEHTOB CHUCTEM; paborta, - CII0OCOOEH MPOTHO3UPOBATh HAEKHOCTh
- Ycnous CaMOCTOSITEIbHAS MEXaHHUYECKUX CUCTEM M IPHHUMATH MEPHI 110
TEXHHUYECKOH pabora e MOBBIIICHUIO

JKCIUTyaTallu, BUbI
OTKa30B
MIPOEKTUPYEMBIX
00BEKTOB

yMeThb:

- [Iporno3upoBath
HA/IeKHOCTh 00BEKTa
Ha CTaJ1u
IPOEKTHUPOBAHUS
BJIAJIeTh:

- HaBbikamu o11eHKY U
POTHO3UPOBAHUS
HA/ICKHOCTH
MEXaHUYECKUX
CUCTEM




[Mpunoxenne 2
K pa0oueii mporpamme

Hepeqeﬂb OLHCHOYHBIX CPEACTB IO NUCHUIIJIHHE «Hage:KHOCTh MeXaHHYECKHX U

JIEKTPOHHBIX CUCTEM)

HaumenoBanue
Ne OC OLCHOYHOI0  |KpaTkas XapaKTepPUCTHUKA OIEHOYHOTO CPE/ICTBA HpEACTABIICHHE OlleHOHoTo

g cpenctsa p p p p cpencrea B POC
[IpotyKT caMoCTOSITENIbHOM PabOThI CTYEHTA,
MPEACTaBIISIOMNN COO0H KpaTKOe U3JI0KEHHE
B MCHbMEHHOM BH/IE TIOJTY4EHHBIX

1 Pedepar Pe3yILTATOB TEOPETHIECKOTO aHAN3a Temb! pedpeparos
(P) OTpE/IeIEHHON HayYyHOU TeMBI, I/Ie aBTOP
[PacKpBIBAa€T CYTh HCCIIETYyEMOH MPOOIeMBI,
[IPUBOINT PA3IMYHBIC TIOJXOIBI U TAET UM
COOCTBEHHYIO OLIEHKY.
PacueTHO- CpencTBo TPOBEPKM YMEHUH TPHUMEHSTh

MOJTydCHHBIC 3HaHUS 1o 3apaHee [Tpumep 3amanus s

2 rpa(bpéqecxaﬂ OTIpE/ICTICHHOW METOIMKE JIUTsl PEIICHUS 33134 BBITIOJTHEHHS PaCYE€THO-

p(EII)I:)PT)a WIW 3aIaHUH TI0 MOJIYJIIO WJIM AUCUUIUIMHE B rpadudeckoit paboThI

L[EJIOM.
CpencrtBo  MpoBeAEHUS  MPOMEKYTOUHOU
aTTecTalluu 10 pe3ysibTaTaM BBITIOJIHEHUSI BCEX
BHJIOB y4eOHOW pabOThI B TEUCHUH CEMECTpa [TpumepsI

3 BK;aMeH C  TMpOCTaBJICHHEM  OLEHKHU HK3aMEHAIIMOHHBIX

(9r3) COTIINYHOY, «XOPOILOY, Ouseros

«YZIOBJIETBOPUTEIILHO Wi «He
yIIOBJIETBOPUTEIILHO
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IIpumep 3K3aMeHALMOHHBIX OWJICTOB

[Tpunoxenue 3

Imo Kypcy «Hanemﬂocn) MEXAaHNICCKHUX U JICKTPOHHBIX CUCTEM)>

MMHUCTEPCTBO OBPA3OBAHNS 1 HAYKH POCCUMCKOM ®EIEPALIVINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICHIEI'O

OBPA30OBAHUA

«MOCKOBCKHM MMOJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHWH ITOJINTEX)

®axytsrer TPAHCITOPTHBIM, kadenpa «/Insamuka, MpOYHOCTh MAIIHH M CONPOTHBIICHAE MATEPHAIIOBY

Jucnumnnaa HamexxHOCTh MEXaHUUECKUX U 3JIEKTPOHHBIX CHCTEM
Hamnpagsnenue 01.03.02 Tpuknannas MaTemaTrka 1 nHpopMaTHKa
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 4.

1. OTKa3bI — O MPOUCXOKICHHIO, 110 U3MEHEHHIO PEKHUMa pabOThI, IO MOCIIEICTBHM.

2. VicnipITaHus HA YCTAIOCTb.
3. 3aymava.

VTBepXkIeHO Ha 3aceqannu Kadeapsr «__ » 2023 r., mporokoia Ne .

3aB. kadenpoit /A.A.CkBOpLIOB/

[lepedeHb BOIIPOCOB K 9K3aMEHY

Bomnpocsl k 3k3amMeHy

Koa xomnerenmuu

HanexxHocTh MammH Kak mokazarenb wnx kadectBa. OcnoBHas | YK-1, ITIK-2
TEPMHUHOJIOTHUS — HaJIEKHOCTh, 0OBEKT, JIEMEHT, HapaOOoTKa.

CocrosiHue 00BEKTa — MCIpaBHOE, HEWCHpaBHOe, padorocnocobnoe, | YK-1, ITK-2
0TKa3, e(deKT.

BoccranasiauBaemMble u HEBOCCTAHABIMBAEMEIE o0pektrl, | YK-1, IK-2
PEMOHTHUPYEMBIE U HEPEMOHTHPYEMbIE OOBEKTHI

OTKa3bl — MO MPOMCXOXKACHHIO, 10 M3MEHEHUIO pexkuma padotsl, o | YK-1, ITK-2
IOCJIEICTBUSAM

IToka3arenu HaaEe)KHOCTH HEBOCCTAHABIMBAEMBIX OOBEKTOB YK-1, IIK-2
[TokazaTenu ©€30TKa3HOCTH, BEPOATHOCTh Oe30TkazHo paboTsl, | YK-1, IMK-2
cpenHsis HapaboTKa 10 0TKa3a, MHTEHCUBHOCTh OTKA30B

Cratuctuueckoe U BEpOSITHOCTHOE OIpEeNIEHUE YK-1, [IK-2
ITokasarenu HaaeKHOCTH BOCCTAHABINBAEMBIX 0OBEKTOB YK-1, IIK-2
Pacuer mokasareneii 0€30TKa3HOCTH — CPEIHEr0 TUIA OTKa30B [0 YK-1, IIK-2
3alaHHOM HapabOTKH, TMapamMeTphl TOTOKAa OTKa30B HapaOOTKH,

HapaOOTKH Ha OTKA3

[TokazaTenu MJOATOBEYHOCTH — pecypc M cpok ciayxObl u ux | YK-1, [IK-2
Pa3HOBUHOCTHU

Pacuer moxkazarteseit 10Jr0BEYHOCTH YK-1, IIK-2
PeMoOHTONIPUTOTHOCTH M €€ OCHOBHBIE ITOKA3aTEIN YK-1, [IK-2
Pacuer coxpansiemoctu. KommiekcHble noka3zarean HaJIeXKHOCTH YK-1, [IK-2
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‘ HeobOxomuMble MPEeAnoChIKA Uii OOBEKTHBHOTO aHAIM3a IMPHYUH \YK-l, nK-2

XUMHUYECKUM CIIocooom
AKCIUTYaTaI[MOHHBIMU CBOWCTBAMHU

MaTcpuajioB C BBICOKHMMU

OTKa30B
[TocnenoBarenbHOCTH PAOOT MPHU YCTAHOBICHUH MTPHUYUH OTKA30B YK-1, IK-2
OcHOBHbIE IPUYMHBI OTKA30B Pa3IMUHBIX YCTPONUCTB — MexaHndeckux, | YK-1, ITK-2
TUAPABIMYECKUX U THEBMATHYECKUX, IJICKTPUUCCKUX, SJICKTPOHHBIX U
ANEKTPOTEXHUUYECKUX; AIMEKTPOXUMUYECKUX

Bunpl ucnelTanuii Ha HAJIEKHOCTD YK-1, [IK-2
OrnpenenuTenbHbIe UCTIBITAHUS YK-1, IIK-2
[Tnansr ucnsitanuit [NUN], [NUT], [NUT] YK-1, IIK-2
Y cKOpeHHBIE UCTIBITAHUS YK-1, IIK-2
KoHTposbHBIE HCTIBITAHUS YK-1, IIK-2
DKCHepUMEHTAITBHOE OTIPEIETICHUE pecypca y3JI0B TPEHUs YK-1, IK-2
Hayuynoe nnanupoBaHue 3KCiepuMeHTa YK-1, IK-2
PacuetHo-sKkcniepuMeHTanbHas olleHKa HajexkHocTh 1o kputepusim | YK-1, ITK-2
paboToCIocoOHOCTH

HcnbiTanus Ha ycTanocTb YK-1, IK-2
Mertonpl pacuera mokaszarenied HajaexHocTh coeauHeHunit neraned | YK-1, ITK-2
MAIIIMH: ¢ HATSATOM, CBAPHBIX U PE3bOOBBIX MO PA3TMYHBIM KPUTEPUSIM

Meroapl  pacdera mokazarened HajaexHocTH omop kadeHus u | YK-1, [TK-2
CKOJIBKEHUS

Meroapl pacyeTa ToOKaszaTelied HaIeXHOCTH 3youdarbix mepenad Ha | YK-1, ITK-2
COMPOTHBIIEHNE KOHTAKTHON U U3TUOHOM yCTaIOCTH

Mertoibl pacueTa nokaszaTesneil Hale)KHOCTH MHOronoTouHbsix nepenady | YK-1, ITK-2
1 BaJIOB (Oceil)

MeTtonpl pacyeTa mokaszateneil HaaekHoCcTh My(PpT u coequauTenbHbIX | YK-1, ITK-2
YCTPOUCTB

Meroasl Hepa3pylIarolero KOHTpods wmaTtepuanoB, 3arotoBok u | YK-1, ITK-2
nerajei

OnTuko-BU3yalibHbIE METOAbI KOHTPOJIA YK-1, IIK-2
AKYCTHYECKHE METOJIbI KOHTPOJIS YK-1, IIK-2
KanwuisspHblit MeTO 1 KOHTPOJIS YK-1, IIK-2
DIEKTPUYECKUE METO Il KOHTPOJIS YK-1, IIK-2
MarsuTHbIE METOIbI KOHTPOJIS YK-1, IIK-2
TennoBbie METOABI KOHTPOJIS YK-1, IIK-2
PanuanmoHHbie METOIBI KOHTPOJIS YK-1, IIK-2
YnpouHeHHe TOBEPXHOCTHBIM IulacTHueckuMm nedopmupoBanueM | YK-1, IIK-2
(II11)

YopouHeHne — XHUMHUKO-TEpMHYECKUMHU U koMOuHupoBanHbiMU | YK-1, TIK-2
crnocobaMu 00pabOTKH

YnpouHeHHEe  KOHCTPYKLHMOHHBIX  cTanedl  Tepmomexanmdeckoil | YK-1, TIK-2
00paboTkoit

YIpoyHeHue eTaliel MalluH HallaBKOU YK-1, IIK-2
VYnpouHeHue HambUleHHMEM Ha paboune moBepxHoctd geranedt | YK-1, [TK-2
MaTepHuasoB ¢ BBICOKUMU HKCILTyaTallMOHHBIMU CBOMCTBaAaMH

VYnpouHenue HaHeceHMeM Ha paboune mnoBepxHoctu geranedt | YK-1, [K-2
ANEKTPOIUTUYECKUM cnocoboM  MaTepualioB  C  BBICOKUMH
AKCIUTYaTaI[MOHHBIMU CIIOCOOaMU

VYnpouHenue HaHeceHMeM Ha paboune mnoBepxHoctd geranedt | YK-1, ITK-2
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VYrpouHeHHME HaHECEHHMEM SMajieBhIX MOKpeiTUd Ha paboune | YK-1, ITK-2
IIOBEPXHOCTH JeTalleh
YnpoyHenue  MOKpbITHEM — paboumx  moBepxHocter — geranedt | YK-1, IK-2

IracTMacCaMu U CIICHUAJIbHBIMA MaTCpruajiaMu
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IIpumep 3K3aMeHANIMOHHBIX 32124
(YK-1, IIK-2)

Jnsa  3agaHHOM  CXEMBI  ONPEIEIUTh
BEPOSATHOCTh OE€30TKa3HOM paboOThl BCei
cucteMbl. [lpunsare pl=0,92; p2=0,95;
p3=0,93; p4=0,9; m1=2; m2=1/2; m3=2/3.

Coenunenue  3ybuaTtoro  Kojeca €O
CIUIOIIHBIM BajioM auameTpoM d = 48 mm
COOTBETCTBYET MOCajKe H8/x8.
CoeauHeHHE HArpy)K€HO BpallalolUM
MoMeHTOM T, 3amaHHBIM  CIy4aiiHOM
HOPMaJIbHO PacCHpeleI€HHOW BEIMYHHON
co cpeauuM 3HadeHuem = 1050 H m u
kodddunmentom Bapuanmu v = 0,12.
Onpenenuts BEPOSATHOCTh 0O€30TKa3HOM
paboThl  COEAMHEHUS IO  KPUTEPHIO
MPOYHOCTH CILEIJICHUS, €CIM H3BECTHO,
YTO AMAMETP CTYMUIBI 3yO0UaToOro Kojeca

D = 85 w™MM, mmmHa TOCaAOYHOM
noBepxHoctu |1 = 60 MM, BBICOTa
MUKPOHEPOBHOCTEM MOCaJI0YHBIX

nosepxHocret Rzl =4 mxm, Rz2 =6 mkwm,
MOIy/b YIOPYTOCTH MaTeprayia (CTajb)
neraned E = 2,1x105 Mlla, cpennee
3HaYeHHEe ©  Kod(DPuIMeHT Bapuanuu
kod(dduimeHTa TpeHUs COOTBETCTBEHHO
paBabl = 0,12, uuf = 0,1, ko3ddunuent
K, yuurtsBaromuit

yMEHbIIIEHHE cO BpeMeHeM aaBiieHus, K =
1,5.

Cucrema cOCTOUT U3 IBYX YCTPOHCTB. BeposiTHOCTH G€30TKa3HOM pabOThI KaXA0TO U3 YCTPOMCTB
B Teuenue 100 wacoB paBHbl pl = 0,95; p2 = 0,97. CupaBennuB 3KCNOHEHIMAIbHBIA 3aKOH
HagekHOCTH. HeoOxo1umMo HallTH cpeHIor HapaOOoTKy J0 MEPBOrO 0TKa3a CUCTEMBI.
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IIpumep 3agaHus AJ151 BBINOJHEHUS PpacyeTHO-TPauyecKko padoThl 10
aucuMivinie «HagesKHOCTh MeXaHMYEeCKHUX M JIEKTPOHHBIX CHCTEM» IS

onenkn komnerenuui (YK-1, ITK-2)

Ilnanbl onpeneTuTeIbHBIX HCIBITAHUM

s mnana [NUT] onpenenuth Takyio MpoOJOJBDKUTEIBHOCTh HAOMOACHUN T
3a 20 00beKTaMu, YTOOBI C OTHOCTOPOHHEH I0BEPUTEIBbHOM BEpOSITHOCTRIO P < 0,95
OTHOCHTEIbHAs omuOka O B ompenejcHUM cpeaHedl HapaOOTKM 10 OTKa3za He
npesbimana 0,1. HapabGoTka g0 oTkaza pacmpejeneHa HOPMajabHO C
ko3 dunrentom Bapuauu v = 0,2; NPeanoNoKUTENBHO CpeaHss HapaboTKa 10
otkasa te, = 500 u.

JlonoHUTENbHBIE UCXOIHBIC JaHHBIE B3SITh U3 TaOJIHIIL

O6nem Habmoaenuii pya wiana [N U 7]
NpPH HOPMAJILHOM PACIP eleIeHHH

N nna nnana [N U T] npu sopmansuomM pacnpeneresn

5=0,05 5=10,1 5=10,15 5=0,2
k v
p B p p
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, — | -|-—-1-—1-—-|-—-|—|—|—|—1—|—
06/02| — | —| —|—|— | — |100] — | — |500|800| —
0,3]1000] — | — [315]500] 1000 | 125|250 [500] 80 [ 125|500
0,1 — | — | — |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 {400|800| 65 (100|200 | 32 | 50 |100| 15 | 25 | 50

0,1 65 |[100{200( 15 |25 | 650 | — |10 |20 | — | — | 13
09/0,2| 8 (125(250| 20|32 | 656 | — |16 |32 | — | — | 20
0,3 | 150 250|500 40 | 65 | 125 | 156 | 25 | BO | — | 13 | 32

HcxonHble MaHHBIC IS 3aTaHUST BRIOUPAIOTCS UCXOS U3 MHANBUYATLHOTO

BapuaHTa
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IIpumepHbie Tembl pepepaToB s oneHkn komnerenumii (YK-1, ITK-2)

OnTuKO-BU3yaIbHbIE METOAbI KOHTPOJIS
AxycTuyeckrue MeToJ1bl KOHTPOJIS
Kanunnspaslii MeTO1 KOHTPOJIS
DIIEKTPUYECKUE METObI KOHTPOJIS
MarHuTHbl€ METOJIbI KOHTPOJIS
TenioBbIE METOBI KOHTPOJIS

PaI[I/IaI_[I/IOHHBIe MCTOAbI KOHTPOJIA

© No ok wbdE

VYrpouHeHue MOBEPXHOCTHBIM TtacTudeckum nedopmuponanue (I1T1]])

©

YpoyHeHNE XUMHKO-TEPMUYECKUMHA U KOMOMHUPOBAHHBIMHU CTIOCOOaMU
00paboTku

10. Ynpo4yHeHHE KOHCTPYKITMOHHBIX CTaJICH TepMOMEXaHNIECKOoi 00paboTKOMH

11. YopouHenue neraneil MalivH HATUIaBKOM

12. YnpouHeHue HalbUIEHHEM Ha paboyue MOBEPXHOCTHU JeTallel MaTepralioB ¢
BBICOKMMH 3KCIITyaTallHOHHBIMU CBOMCTBAMU

13. YnpouHeHne HaHECEHHEM Ha paboyre MOBEPXHOCTH JIeTaei
ANEKTPOTUTHUYECKUM CIIOCOOOM MaTEpPUAJIOB C BBICOKMMH SKCILTyaTallMOHHBIMU
crocobamu

14. YnpouHeHne HaHECEHHEM Ha paboyue MOBEPXHOCTH JIeTajel XUMHUUYECKUM
CIIoco0OM MaTepUasoB C BBICOKMMH SKCIUTyaTallUOHHBIMHU CBOMCTBAMU

15. YcKkopeHHbIE UCTIBITaHUS

16. KoHTponbHbIe UCTIBITAHUSA

17. DxcnepuMeHTaIbHOE ONPEICIICHUE pecypca y3JI0B TPEHUS

18. OTka3bl — 11O MPOUCXOXKICHUIO, TT0 U3MEHEHHUIO PeKUMa pabOThI, 110
MOCJICACTBUSM

19. Tlokazatenu HaJEKHOCTH HEBOCCTAHABIMBAEMBIX OOHEKTOB

20. TTokazarenu HaJIEIKHOCTH BOCCTAHABINBAEMBIX O0OHEKTOB

21. Tlokazarenu JOATOBEYHOCTH — PECYPC U CPOK CIIYKOBI M X Pa3HOBUIHOCTH

22. PacyeT mokasaTesei 10JIrOBeYHOCTH

23. PeMOHTONIPUTOTHOCTH ¥ €€ OCHOBHBIC TTOKA3aTENN

24. Pacuet coxpanseMocTu. KoMIieKkcHbIe MoKa3aTen HaeKHOCTH

25. OnpenenuTeabHbIC HCIIBITAHUS
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