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1. TEPEYEHb KOMIIETEHIIUM C VYKA3ZAHHUEM DTAIIOB X
POPMUPOBAHUA B INPOLHECCE OCBOEHMAA OBPA3OBATEJIbBHOU
IMPOI'PAMMBbI

B pesynberate ocBoenus OIIOII 6akanaBpuaTta mo HampaBieHuto noarotoBku 35.03.06
«ArpouHXeHepus», 00yJaIOIIUiics TOIDKESH OBIIAJICTh CICAYIOLIMMH Pe3yIbTaTaMHi 00YUCHUS 11O
JUCHHUITIIINHE «TonanBo ¥ cMa304YHbBIC MaTCpuraibl».

Tabnuna 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JTUCIUTIIIMHBI

Kon u Konun [lepeueHs TIaHUPYEMBIX PE3YJIBTATOB O0YUCHHUS
HAUMEHOBAHUE HAUMEHOBaHUE [0 TUCUUILINHE
KOMIIETEHIUU WHJHUKaTopa
JIOCTUKEHUS
KOMIIETECHIIUU
OIIK-3. Cmoco6en | OIIK-3.2 BeisiBisier u | 3uath: lpudauHbl 1 crmocoObl ycTpaHeHHsT Tpobiem,
cO3/1aBaTh U | yCTpaHseT BBI3BIBAIOIINX HapYIIEHHUEe 0E30MacCHOCTh BBHIMTOIHEHHS
MOJIACPKUBATh poOIIEMBL, NPOM3BOACTBEHHBIX  TMPOLECCOB  IpH  3ampaBke,
0e30IacHbIe YCIIOBHS | HapyIIAIONINe XpaHEHHH ¥ TPHUMEHCHHH TOIUIMBO W CMa304YHBIX
BBITTOJTHEHHUS 0e30macHOCTh MaTepHaioB
MPOM3BOJCTBEHHBIX | BBITOJIHEHUS YMmers: OnpenensTs NPUUUHBI U CTIOCOOBI YCTPaHEHUSI
TIPOLIECCOB MPOM3BOJICTBEHHBIX | TPOOJeM, BBI3BIBAIOIINX HApyIICHHE Oe30MacHOCTh
MIPOLIECCOB. BBITIOJTHEHHSI TPOW3BOJCTBEHHBIX IPOLECCOB  IPU
3alpaBKe, XpaHEHHWH H TPUMECHEHHH TOIUIUBO H
CMa30YHBIX MaTEPHAIIOB
Bnagern: HaBbikamu wu cmoco0amMu  yCTpaHEHHSA
npoOseM, BBI3BIBAIOIIMX HapylleHHe O0e30MacHOCTb
BBIIIOJTHEHUSI TIPOM3BOJCTBEHHBIX MPOIECCOB IPH
3ampaBKe, XpAaHEHHWH W IPUMEHEHHH TOIUTUBO U
CMa304HbIX MaTepUAIIOB
OIIK-5. Cmnoco6en | OIIK-5.1 Ilon | 3naTh: METOAMKY MPOBENEHHUS SKCIIEPHUMEHTATbHBIX
y4acTBOBAaTh B | PYKOBOJICTBOM UCCIEeOBaHUI B 00JacTH OmpeAeNeHHs KadecTBa
MPOBEACHUH criequanucra 0Ooliee | TOIUIMBO M CMa30YHBIX MaTEPUAIIOB IT0JT PYKOBOJICTBOM
9KCIIEPUMEHTAITBHBIX | BBICOKOH crienMancTa 6oJiee BRICOKOW KBamu(uKaum
HCCIIeIOBaHUH B | KBaNMu(UKAIH YmMmern: HCTIOB30BaTh 9KCIIEpUMEHTAIbHBIE
npodecCHOHANIBHOM | y4acTByeT B | MCclieoBaHMss B 00JIacTH OIpeAesieHHs KadecTBa
JeSITEIbHOCTH MIPOBE/ICHUH TOIIMBO U CMA30YHBIX MaTEPUAIIOB ITOJl PYKOBOJICTBOM
IKCIIEPUMEHTAIBHBIX | CHEIMATUCTA 00JIee BRICOKOH KBaIH(PUKAIMH
UCCIIeJOBaHUI B | Branern: HaBBIKAMHU MIPOBEICHUS
obnactu OKCIIEPUMEHTAJbHBIE ~ UCCIIEJAOBaHUS B 00JIACTH
arpoOuHKECHEPHH. ONpeJieNieHNsT KadecTBa TOIUIMBO M CMAa30YHbBIX
MaTepHajioB MOJA PYKOBOACTBOM CIIeLManucTa Ooiee
BBICOKOW KBaTM(UKAIIH
OIIK-5.2 3HaTh: KJACCHYECKHE W COBPEMEHHBIE METOJIBI
HUcmons3yer HCCTIEOBaHMSI B 00JIacTH OMpECNICHUS KadecTBa
Kjaccnaeckne 1| TOMmIMBO M CMa304YHBIX MATEPHATIOB
;(;];%ZI\:IGHHBE YMeTh: UCIOIB30BATh KIIACCHYECKHE U COBPEMEHHEIC
HCCIIEI0BAHHS p | METOBI  MCCICIOBAHMS B OONACTH  ONMPE/CICHHS
ArpOMHIKEHEPHH. KayecTBa TOIUTMBO M CMa30YHBIX MaTepHaIoB
Bnaners: HaBbIKAMU HCIIONB30BaHHS KIACCUYECKUX U
COBPEMEHHBIX METOZOB HCCIEIOBaHUS B 00JIACTH
OlpeliesieHHsT KayecTBa TOIUIMBO M CMAa30YHBIX
MaTepHaloB




2. ONMMCAHUE TOKA3ATEJEA U KPUTEPUEB OILIEHUBAHWS KOMIIETEHIIMMA HA PA3JHYHBIX DTAIAX WX
O®OPMUPOBAHUSA, OITIMCAHUE HIKAJI OOUEHUBAHUSA

Tabmuma 2.1 — Iloka3aTenu W KPUTEPUH OMNPEICICHUS YPOBHS CHOPMUPOBAHHOCTH KOMIICTEHIMH (MHTETPUPOBAHHAS OILICEHKA YpPOBHS
c(hOpPMHUPOBAHHOCTH KOMITETCHIIH )

Kom u OreHka ypoBHS C(OPMUPOBAHHOCTH
HauMCHOBaAHHC
HEHKATODA HnaHpreé\Able
JOCTHIKEHHS PE3yIbTATEI O0YICHHA HEYIOBJIETBOPUTEIHHO YIOBJICTBOPUTEIHHO XOpOILIO OTIMYHO
KOMIICTCHIINHN
OIIK-3.2. 3uams: YpoBeHb 3HaHUI MPUYUH | MUHUMAaIBHO YpoBeHb 3HaHUHI IPUYMH U | YPOBEHb 3HAHUA MNPUYHH U
Briasnser u | [Ipyunsbl ¥ cIOCOOBI | U CIIOCOOOB YCTPaHEHUS | JOIYCTHMBIHA YPOBEHB | CIIOCOO0OB YCTpaHEHHs | CLIOCOO0B yCTpaHEHHUs
yCcTpaHser ycTpaHeHHs Ipo0JieM, | mpobjeM, BBI3BIBAIOIINX | 3HAHUN MIPUYUH U | mpoOyieM,  BBI3BIBAIOIIUX | TIPOOIIEM, BBI3BIBAIOIINX
MPOOIIEMBI, BBI3BIBAIOIIIAX HapyIIeHne croco6oB YCTpaHEeHUs | HapyllIeHne Oe30MacHOCTh | HapylieHUe 0e30MacHOCTh
HapyIIaomme HapylIeHne 0e30macHOCTh npo0jeM, BBI3BIBAIOIIUX | BBHIOJHEHUS BBITIOJTHEHHS
0e301acHOCTh 0e301acHOCTh BBITIOJTHEHUSA HapyleHne 0e30MacHOCTh | TPOU3BOICTBEHHBIX MIPOM3BOCTBEHHBIX
BBITIOJTHEHUS BBITIOJTHEHUS MIPOM3BOACTBEHHBIX BBITIOJTHEHUSA MIPOIIECCOB TMPH 3allpaBKe, | MPOLIECCOB  IPH  3alpaBKe,
MIPOU3BOJACTBEHH | MPOU3BOJCTBEHHBIX MIPOLIECCOB NPH 3aIIPaBKe, | MPOU3BOACTBEHHBIX XpaHEHUW W NPUMEHEHUW | XpaHEHHH W NPUMEHEHUU
BIX TIPOIIECCOB MIPOLIECCOB MIpH | XpaHEeHUH U IPUMEHEHHUH | MPOLECCOB MPH 3alpaBKe, | TOIUIMBO W CMAa30YHBIX | TOILIMBO u CMa304HBIX
3aIpaBKe, XpaHEHWHU M | TOIUIMBO M CMA30YHBIX | XpaHEHUH W NMPUMEHEHHWU | MaTepUAIOB B  0OBbEMe, | MaTepHalloB B o0beme,
MIPUMEHEHUH TOIUIUBO | MaTE€PHAJIOB HIDKE | TOINIMBO M CMAa304YHBIX | COOTBETCTBYIOIEM COOTBETCTBYIOILLEM
u CMa304YHBIX | MUHMUMaJIbHBIX MaTepHajoB, JOMYIICHO | IporpaMMe MOATOTOBKH, | IpOrpaMMe IOATOTOBKH, Oe3
MaTepraioB TpeOoBaHUiA, UMEIM | MHOTO HErpyOBIX OIIMOOK. | JOMYIIEHO HECKOJIBKO | OIINOOK.
MECTO TpyObIe OINOKH. HerpyObIX OITHOOK.
Ymemo: IIpu pemennu | IIponeMoHCTpUpOBaHBI IIponemoHCTpHpPOBaHBI IIponemoHCTpHpOBaHEl  BCe
Onpenenars CTaHJApPTHBIX 3a7lad He | OCHOBHBIE YMEHHS | BCE OCHOBHBIE YMEHHS | OCHOBHBIE YMEHHS ONPEEISATh
MPUYUHBI B CHOCOOBI | MPOJEMOHCTPUPOBAHEI OTpEeAENATh MPUYMHBI M | ONPENeNATh TNPUYUHBI U | IPUIHHBI u CHIO0COOBI
ycTpaHeHHs Ipo0JieM, | OCHOBHBIE YMEHHS | CIIOCOOBI YCTpaHEHHsI | COCOOBI YCTpaHEHHUsI | yCTpaHEHMUS npoOiem,
BBI3BIBAIOIINX OMpeNeNIATh NPUYMHBI U | IPOOJIEM, BBI3BIBAIOLIMX | MPOOJIEM,  BBI3BIBAIOLIMX | BBI3BIBAIOLIMX HapylleHne
HapylIeHne CIoco0b1 yCTpaHEeHUs | HapylIeHHue 0e30MacHOCTh | HapylIeHue 0e30MacHOCTh | 0€30MacHOCTh  BBITIOJIHEHHS
0e301acHOCTh npo0jeM, BBI3BIBAIOIIUX | BHIIOJTHEHUS BBITIOJTHEHMS MIPOU3BOJCTBEHHBIX
BBITIOJTHEHUS HapylIeHue MIPOM3BOACTBEHHBIX MIPOU3BOJICTBEHHBIX MPOLIECCOB  IIPH  3aIPaBKe,
MIPOM3BOCTBEHHBIX 0e30macHOCTh MPOIIECCOB MPH 3allpaBKe, | MPOLIECCOB NPH 3amlpaBKe, | XpaHEHHH W HPUMEHEHHHU
MIPOIIECCOB TIpH | BBIIOJHEHUS XpaHEeHUH W MPUMEHEHUH | XpaHEHWH W TPUMEHEHHH | TOILIHBO u CMa304HBIX
3anpaBKe, XpaHEHUH U | TPOU3BOACTBEHHBIX TOIUVIMBO W CMAa30YHBIX | TOIUINBO W CMa304HBIX | MATEPUANIOB, pEIIEHbl BcCe




MPUMEHEHUH TOILTUBO | MPOLIECCOB IPH 3aIllpaBKe, | MaTEPUAJIOB, pEUICHBI | MaTepUajoB, PEIICHbl BCE | OCHOBHBIC 3a/1aun c
u CMa304YHBIX | XpaHEHUH U IPUMEHEHUH | THUIIOBbIE 3a/1aun C | OCHOBHBIE  3aJa4d  C | OTJEITHHBIMHU
MaTepraioB TOIUNIMBO ¥ CMAa304YHBIX | HETPYOBIMH  OHIMOKaMH, | HETPYOBIMH  OIIMOKaMU, | HECYIECTBEHHBIMHU
MaTepUajoB, WUMEJIH | BHIMIOJIHCHBI BCE 3aJlaHUs, | BBITIOJHECHBI BCE 3aJ]aHMsl B | HEIOUYCTAMH, BBITIOJHEHBI BCE
MECTO TpyObIe OIMMOKU. | HO HE B IOJTHOM 00bEME. | MOJTHOM  00beMe,  HO | 33aJjaHus B IIOJIHOM O00bEME.
HEKOTOpPBIE C HEJJOYETaAMHU.
Bnaoemow: IIpu peumieHuu | Umeercss MuHHManbHbIA | [IpogemMoHCcTpupOBaHbI ITponeMoHCTpUpOBaHBI
Hasrpikamu " | CTAaHJApTHBIX 3aJa4 HC Ha60p HaBBbIKOB )41 6a3OBbIC HaBBbIKU U | HAaBbIKHU u CHOCO6BI
crocobaMu MPOJAEMOHCTPUPOBAHBI croco6oB YCTpaHEHUS | CITOCOOBI YCTpaHEeHHs | yCTpaHEeHHS mpooIeM,
yCcTpaHeHus mpo0iieM, | 6a30Bble  HABBIKM W | MpoOJeM, BBI3BIBAIONINX | IPOOJIEM,  BBI3BIBAIOIMINX | BBI3BIBAIOIIIX HapyIIeHne
BBI3BIBAIOIIIAX CIIoCcOObI yCTpaHEeHHs | HapylIeHUe 0e30MacHOCTh | HapyIICHHE Oe30MacHOCTh | OE30MacCHOCTh  BBINIOJIHCHUS
HapyumeHue HpO6HCM, BbI3BIBAIOIIMX | BBIIIOJIHCHUA BBIIIOJTHCHU S IMPOU3BOJACTBCHHLIX
0e301acHOCTh HapyIIeHne MIPOU3BOACTBEHHBIX IIPOM3BOJICTBEHHBIX MPOIIECCOB  TIPH  3aIpaBKe,
BBITIOJTHCHHUS 0e301MacHOCTh MPOIIECCOB MPH 3allpaBKe, | MPOIECCOB NPH 3amlpaBKe, | XpaHCHUH W HPUMEHCHHU
IMPOU3BOJACTBECHHBIX BBIIIOJTHCHUS XpaHCHUHU W MPUMCHCHUHN | XPAHCHUU W NPUMCHCHUU | TOILJIMBO u CMAa304YHbIX
MIPOIIECCOB MpH | IPOU3BOACTBEHHBIX TOIUNIMBO W CMAa30YHBIX | TOIUIMBO W CMa30YHBIX | MATEPUANIOB TIPU  PEIICHHU
3arpaBKe, XpaHEHUH U | MIPOIIECCOB IPH 3allpaBKe, | MATEPHAJIOB IJIsl PEIICHUS | MAaTepUAIIOB NP PEIlICHUH | HeCTaHAApPTHBIX 3afad  0e3

MIPUMCHCHHNHU TOIIJIMBO

XpaHCHUU U IPUMEHCHUN

CTaHAAPTHBIX 3aga4 C

CTaHAapPTHBIX 3aga4 C

OIIUOOK U HEJOYETOB.

5 CMa30YHbIX | TOTUIMBO W CMAa30YHBIX | HEKOTOPBIMHU HEIOYETAMH. | HEKOTOPHIMH HEIOUETAMHU.

MaTepHaIoB MaTepHaos, HAMEIN

MECTO TPyObIe OIIHUOKH.

OIIK-5.1. 3uamo: YpoBeHb 3HaHMI HIWKE | MUHUMAaNbHO YpoBeHb 3HaHUH B | YpoBeHb 3HaHHU B 00BEMe,
Ilox METOHUKY MHUHHMAJIbHBIX JIOTTY CTHMBIi YPOBEHL | 00BbeMe, COOTBETCTBYIOIIEM
PYKOBOJICTBOM MPOBEICHHUS TpeOOBaHUI MPOBENCHUS | 3HAHUH TMPH TPOBEJCHHS | COOTBETCTBYIOIEM MporpaMMe MOJTrOTOBKH TPHU
cIIeLManrcTa AKCIEPUMEHTAIBHBIX | SKCIIEPUMEHTAIBHBIX IKCIEPUMEHTAIbHBIX nporpaMme  TOJTOTOBKH | MPOBEICHUS
0oljlee  BBICOKOM | HCCIEHOBAHUM B | UCCIICTOBAHUI B 00JIACTH | MCCIIEOBAaHUH B 00JaCcTH | MpH MPOBECHHS | SKCIIEPUMEHTATBHBIX
KBaJTM(DUKALTUU o0actu OTpejeNieHUs]  KayecTBa | ONpEeNieHHS  KadecTBa | SKCIIEPUMEHTAIbHBIX HCCIIeNoBaHUl B oOjactu
y4acTBYET B | omnpeaencHus TOIUIMBO M CMAa30YHBIX | TOIUIMBO W CMAa304YHBIX | UCCICAOBAHUN B 00JACTH | ONpEIACIICHUS Ka4yecTBa
MIPOBEACHUH KayecTBa TOIUIMBO M | MaTe€pHajIoB oJi | MaTepUajoB MoJ1 | ONpeaeICHHS Ka4yeCcTBa | TOILIMBO n CMAa304HEIX
AKCIIEPUMEHTAIb | CMa30YHBIX PYKOBOACTBOM PYKOBOACTBOM TOIUTMBO ¥ CMAa304YHBIX | MAaTEpPHAIIOB 1{0)i
HBIX MaTepuajoB MOJ | CIIEI[HAINCTA Ooiree | crenmagncTa Oosiee | MaTepuajoB MOJT | PYKOBOJICTBOM  CIICIMAIMCTa
HCCIICIOBAaHUN B | PYKOBOJICTBOM BBICOKOHM KBaJU(pUKAIIUH, | BRICOKOH KBaIM(UKALIUY, | PYKOBOJICTBOM Goitee BBICOKOM
obmactu cHenuamucTa 0ojee | UMeNu MeCTO TpyOble | JOMyIIeHO MHOTO | CIIeI[MaJIhCTa Oonee | kBanmpukanuu, 6e3 OmMOOK.
arpOMHXEHEPUN | BHICOKOUH OIIHOKH. HEerpyOBIX OIMIHOOK. BBICOKOW KBaNM(pHUKaIHH,

KBaJIN(DUKALINN. JOIYLIEHO HECKOJIBKO

HETpyOBIX OITHOOK.




Ymemn: [pu pemennn | [IpogemMoHCcTpUpOBaHEBI [IponeMoHCTpUpPOBaHBI [IponeMoHCTpUpPOBaHBI ~ BCE
HCIIOJIb30BaTh CTaHJApPTHHIX 3aJa4 HE | OCHOBHBIE YMEHHUS | BCE OCHOBHBIE YMEHHUS | OCHOBHBIE YMEHUS
9KCHEPUMEHTAIIbHBIE | IPOAEMOHCTPUPOBAHBI MIPOBEIEHUS IIPOBEIECHUS MIPOBEICHUS
HCCIIeI0BaHMUS B | OCHOBHBIC YMEHUS | SKCIIEpUMEHTAIIbHBIE 9KCIEpUMEHTAILHBIE 9KCTIEpUMEHTAIIbHEIE
obnacTtu MIPOBEICHUS WCCIIeIOBaHUsl B OOJIaCTH | MCCeOBaHUS B OOJIACTH | MCCIENOBaHUS B 00macTH
OTIpEICIICHUS IKCIIEPUMEHTAIIbHbIE ONpeNeJIeHUs] ~ KadecTBa | ONPENENCHUs  KaudecTBa | ONpPEIeNICHUs KayecTBa
KayecTBa TOIUIMBO M | UCCIIEAOBAHUS B OOJIACTH | TOIUIMBO M CMa30YHBIX | TOINIMBO ©  CMa30YHBIX | TOTUTUBO u CMa304HbIX
CMa304HbIX OTIpeJleNIeHHsI  KauecTBa | MaTepualoB MoJ| | MaTepHaoB MoJ| | MaTepHajoB noJ
MaTepHajoB MOJ | TOIIMBO M CMAa304YHBIX | PYKOBOACTBOM PYKOBOJCTBOM PYKOBOJCTBOM  CIIELIMAJIUCTA
PYKOBOACTBOM MaTepraioB IOJT | CIEIHaIucTa Ooree | crieruanucTa Ooxee | boree BBICOKO#
cnenuanucra  OoJee | pyKOBOACTBOM BBICOKOW KBaJH(UKALlMK, | BBICOKOH KBadu(UKaluY, | KBATH(UKAIMK, PEIICHB BCe
BBICOKOM CIEeLNAINCTa OoJsiee | pelICHbl TUIOBBIE 3a7aydl | PELIEHbl BCE OCHOBHBIE | OCHOBHBIE 3a1auu c
KBaIN(DUKAIIAN. BBICOKOHW KBaTU(UKAIIUH, | C HETPYOBIMH OIIMOKAaMH, | 331a4d  C  HErpyObIMH | OTIIEITHHBIMHI
UMeNM MeCTO TrpyOble | BHIIIOJHEHBI BCE 3aJaHMs, | OIMOKAMHU,  BBINOJHEHBI | HECYIIECTBEHHBIMU
OIINOKH. HO HE B MIOJJHOM oObeMe. | BCe 3aJaHusi B IIOJIHOM | HEJOYETaMH, BBHIMOJHEHBI BCE
o0beMe, HO HEKOTOpBIE C | 3aAaHUs B [IOJHOM OOBEME.
HEJI0OUeTaMHU.
Bnaoemsy: IIpu peumienuu | meercs MuHMManbHBIA | [IpoaeMoHCTprpOBaHbI ITporeMoHCTpUpPOBaHEI
HaBBIKAMHU CTaHJApTHHIX 3a1a4 He | Habop HaBBIKOB | 0a30BbIe HaBBIKU | HAaBBIKH MPOBEICHHS
MIPOBEICHUS MPOIEMOHCTPUPOBAHBI MIPOBEIEHUS MIPOBEICHUS 9KCHIEPUMEHTAIIbHBIE
SKCIIEpUMEHTANIbHBIE | 0a30BbIe HaBBIKU | SKCIIEPUMEHTAIbHBIC IKCIIEpUMEHTAITLHBIE WCCIIeIOBaHUsT B obOjactu
WCCIIeIOBaHHUS B | IPOBEJCHHUS UCCIIeIOBaHUsI B OOJIACTH | MCCIIEIOBaHUS B OOJIACTH | OINpeeleHHUs Ka4yecTBa
obnactu 9KCIIEPUMEHTAJIbHbIE ONpeNesIeHUsI ~ KauecTBa | ONpENeNieHHs  KadecTBa | TOIUIUBO U CMa304HbIX
OTIpeIeIICHUSI WCCIIE/IOBaHUS B OOJIACTH | TOIUIMBO W CMAa30YHBIX | TOIIMBO W CMAa30YHBIX | MaTepHAIOB noJ
KadyecTBa TOIUIMBO M | OMpEJNIeNICHHUs] KauecTBa | MaTepUalioB MoJ| | MaTepHaloB MOJ| | PYKOBOACTBOM  CIICI[HAJIICTa
CMa304HbIX TOIUIMBO M CMAa304YHBIX | PYKOBOACTBOM PYKOBOJICTBOM Oosee BBICOKOH
MaTepHajoB o]l | MaTepHaioB MoJ | CrenuanucTa Oonee | crenuanincTa Oonee | kBanudukauuu 0e3 omMOOK U
PYKOBOJICTBOM PYKOBOJICTBOM BBICOKOW KBUTM(UKAIMY C | BBICOKOW KBATU(PHUKAINU C | HEIOYETOB.
cneuuanucra OoJee | CrenUanuCTa OoJiee | HEKOTOPHIMU HEIOYETAMHU. | HEKOTOPBIMU HEJOYETaMH.
BBEICOKOH BBICOKOHM KBaJTU(PUKAIUH,
KBaNMpHUKAIUH UMeNTl  MecTo TIpyObie
OIINOKH.
OIIK-5.2. 3uamo: VYpoBeHp 3HaHHMH HMXKe | MUHUMAaIBHO YpoBeHb 3HaHUHN B | YpoBeHb 3HaHMH B o0beMe,
Hcnonssyer KJIACCUYECKUE U | MUHUMAaJIbHBIX JIOITy CTUMBIH YpOBEHB | oObeMe, COOTBETCTBYIOLIEM
KJIACCHYECKUE U | COBPEMEHHBIC TpeOoBaHUit 3HAHWS | 3HAHWW KJIACCHYECKMX H | COOTBETCTBYIOIIEM nporpaMme MIOJITOTOBKHU
COBpPEMEHHbIE METOAbI KJIACCUYECKUX U | COBPEMEHHBIX  METOJOB | IpPOrpaMMe  IOATOTOBKH | KJIACCHYECKUX U COBPEMEHHBIX




METO/IbI
WCCIIEIOBAHASA B
arpoOWHXEHEPUHN

HCCIIEIOBaHUS B | COBPEMEHHBIX METOAOB | HCCIEAOBAaHUA B 00JACTH | KIACCHYECKUX U | METOAOB  HCCIENOBaHUs B
obnacTtu HCCIICIOBAHUS B OOJIACTH | OLIPENENCHUs  KadyecTBa | COBPEMEHHbIX  METOZOB | obiactu OTIpEeIICHUS
OTIpEICIICHUS ONpelesIeHUs]  KauyecTBa | TOIUVIMBO M CMAa30YHBIX | MCCIENOBaHUA B 00JacTH | KauyecTsa TOILIMBO u
KayecTBa TOIUIMBO M | TOIUIMBO M CMa30YHBIX | MAaTEPUANOB, JOMYyIIEHO | ONpEeAesiCHHus]  KayecTBa | CMA30UHBIX MaTepHajoB, 0e3
CMa304YHBIX MaTepuanoB, MUMENU | MHOTO HeTpyOBIX OMMOOK. | TOTUIMBO M CMAa30YHBIX | OLIMOOK.
MaTepHaoB. MECTO TpyOBIe OIHOKHI MaTepuasoB, JOMYIIEHO
HECKOJIBKO HEerpyObIX
omnOOoK.
Ymemon: IIpu pemennu | IIponeMoHCTpUpOBaHBI IIponemMoHCTpHPOBAHBI [IponeMoHCTpUpOBaHEl  BCE
HCIOJIb30BaTh CTaHJApPTHHIX 3a1a4 HE | OCHOBHBIC YMCEHHUS | BCE OCHOBHBIE YMEHHS, | OCHOBHBIE YMEHUS
KJIAaCCHUYECKHe U | IPOJEMOHCTPUPOBAHBI WCIIOJIb30BaTh UCIOJIb30BaTh WCIIOJIb30BaTh KJIACCUUECKUE U
COBpEMEHHBIE OCHOBHBIE YMEHHMs | KJIaCCHYECKHe U | KJIacCUYEeCKue U | COBpEMEHHbIE METO/IbI
METOABI UCIIOJIb30BaTh COBpPEMEHHbBIE METOABI | COBPEMEHHBIE METOABI | UCCIENOBaHUs B 0bOJacTu
WCCIIeIOBaHUS B | KJJaCCHUECKHe U | HCCIIeZIOBaHMsI B 00JNACTH | UCCIEIOBaHUSI B OONACTH | ONpeesIeHUs KayecTBa
obnacTu COBpEMEHHBIE  METOJIbl | OTpeeNieHHs] ~ KauecTBa | ONMpeNeNeHuss  KadecTBa | TOIIMBO u CMa304HBIX
OTIpEICIICHUS UCCIICIOBAHUS B OOJIACTH | TOIVIMBO W CMAa30YHBIX | TOIDIMBO W  CMAa30YHBIX | MAaTepHaloB, pEILIEHBl BCE
KayecTBa TOIUIMBO M | ONpENENICHUs] KauecTBa | MaTEPUANIOB C HETPyObIMU | MAaTE€pUaJIOB, PELIECHBI BCE | OCHOBHBIE 3a1auu c
CMa304YHBIX TOIJIMBO M CMAa304YHBIX | OMMOKaMH, BBIOJHEHBI | OCHOBHBIE  3aJadyd € | OTACIbHBIMH
MaTepHaJoB. MaTepHaJoB, MMENH | BcE 3aJaHus, HO He B | HerpyObIMH  OIIMOKaMH, | HECYIECTBEHHBIMU
MecCTO rpyOble OIIMOKH. | TIOJHOM 0ObeMe. BBINOJIHEHBI BCE 3a/1aHUS B | HEIOUETaMH, BBIIIOJIHEHBI BCE
NOJHOM  00beMe,  HO | 331aHus B [TOJHOM OOBEME.
HEKOTOPBIE C HEZOYETAMHU.
Bnaoembs: IIpu pemiennu | meercs MmuHuManeHeli | [IpogemMoHCTpHupoBaHEI [IponeMoHCTpHUpOBaHBI
HaBBIKAMHU CTaHJApTHHIX 3a1a4 He | Habop HaBBIKOB | 0a30BbIe HaBBIKU | HAaBBIKH WCTIOJIb30BaHUS
WCTIONIb30BaHUS MPOAEMOHCTPUPOBAHBI WCTIOJIb30BaHMS UCTIOJIb30BaHUA KJIACCHYECKUX ¥ COBPEMEHHBIX
KJIACCUYECKUX u | 6a3oBbIe HaBBIKU | KJIIACCHYECKHX U | KJIACCHYECKHUX U | METOJOB  HUCCIEIOBaHUS B
COBPEMEHHBIX WCIIOJIb30BaHMS COBPEMEHHBIX  METOJIOB | COBPEMEHHBIX  METOJIOB | 00JIACTH olpeeneHns
METOJIOB KJIACCHYECKUX M | ICCNEOBaHUsI B 00JAcTH | MCCIIEIOBaHMS B OOJACTH | KauecTBa TOTITUBO u
WICCIIEIOBAHUS B | COBPEMEHHBIX METOJIOB | OTNIPEIENIEHUs] ~ KadecTBa | OMpENeNeHrs  KadecTBa | CMa30YHBIX MAaTepUalioB MpH
obnacTtu WCCIIEIOBAHUS B OOJIACTH | TOIUNIMBO W CMAa30YHBIX | TOIUIMBO W CMAa30YHBIX | PEIICHUU HECTaHIAPTHBIX
OTIpe/IeTICHHS OoTpezeNieHNs]  KadecTBa | MaTEpHasoB JJIS PEIIEHUs | MaTEpPHaJioB MPH PEUICHUH | 3aJa4  0e3  OmuOOK U
KadecTBa TOIUIMBO M | TOIUIMBO ¥ CMAa30YHBIX | CTAHAAPTHBIX  3alad4 C | CTAHAAPTHBIX 33Jad  C | HEJOYETOB.
CMa304HbIX MaTepHajoB, UMEJIH | HEKOTOPBIMHU HEIOUYETaMU. | HEKOTOPBIMHU HEIOUETaMH.
MaTepHUaJOB. MECTO TPYyOBIC OITUOKH.




OnucaHue MKaIbl OLICHUBAHUI.

1. OueHka «HEy/IOBIETBOPUTEIBHOY CTABUTCS CTYACHTY, HE OBIAACBIIEMY HU OJHUM U3
3JIEMEHTOB KOMIIETEHIIUH, T.e. OOHAPYKUBILIEMY CYIIECTBEHHbIE MPOOENbl B 3HAHUM OCHOBHOT'O
MpPOrpaMMHOTO MaTepuaja MO JUCHUIUIMHE (MPAKTUKE), JOMYCTUBIIEMY MNPUHIIUIUATBHBIC
OIIMOKU MpU NMPUMEHEHUH TEOPETHUECKUX 3HAHWM, KOTOPbIE HE MO3BOJSIOT €My MPOJOJIKUTH
00yYeHHUE WIH MPUCTYIUTH K TPAKTUYECKON ACATEIBHOCTU 0€3 JOTOIHUTEIHHOM MOATOTOBKH 110
JAHHOU JUCLMILIIUHE.

2. OueHKa «yIOBJIETBOPUTEIBHO» CTaBUTCA CTYJEHTY, OBJIQJICBIIEMY 3JIEMEHTaMHU
KOMIIETCHIIMM <«3HATh)», T.€. MPOSBUBILIEMY 3HAaHUS OCHOBHOI'O MPOTrPAMMHOIO MaTrepuaja Io
JTUCITUTIIAHE (TPAKTUKE) B 00beMe, HEOOXOIMMOM TSI TOCTIEAYIONIET0 OO YUCHHSI U IPEICTOSIIEH
MPAKTUYECKON JEeSTeNIbHOCTH, 3HAKOMOMY C OCHOBHOM pPEKOMEHJOBAHHOI JHUTEpaTypoi,
JIOMYCTUBIIEMY HETOYHOCTH B OTBETE HA 5K3aMEHe, HO B OCHOBHOM OOJIaJaiolemMy
HEOOXOUMBIMU 3HAHUSAMU I UX YCTPaHEHUS IPU KOPPEKTUPOBKE CO CTOPOHBI DK3aMEHATOpa.

3. OreHka «XOpOIIO» CTaBUTCA CTYACHTY, OBJAJICBIIEMY 3JIEMEHTAMH KOMIICTCHIIUU
«GHATBb» U «YMETh», MPOSBUBILEMY MOJHOE 3HAHWE MPOTPAMMHOT0 MaTepuaia Mo JUCIUILUIMHE
(mpakTUKE), OCBOMBIIEMY OCHOBHYIO PEKOMEHIOBAaHHYIO JIUTEPATYpy, OOHApPYKHUBIIEMY
CTaOUIBHBIN XapakTep 3HAHUI U YMEHHI U CIIOCOOHOMY K MX CAMOCTOSTEILHOMY MPUMEHEHHIO
¥ OOHOBJICHHUIO B X0JI€ TIOCJICAYIONIETO O0YUSHHSI U IPAKTUIECKOH 1S TeTbHOCTH.

4. OueHka «OTJIMYHO» CTABUTCS CTYJEHTY, OBJAJEBLIEMY 3JE€MEHTaMHU KOMIIETCHIIMHN
«3HAThY, KYMEThY» U «BJIAJCTH), IPOSBHUBIIEMY BCECTOPOHHHE U TTyOOKHE 3HAHUS TPOTPAMMHOTO
MaTepuaiga MO JUCHUIUIMHE (IIPAKTHKE), OCBOMBLIEMY OCHOBHYIO U JOMOJHUTEIbHYIO
TUTEpaTypy, OOHAPYKHUBIIEMY TBOPYECKHE CIOCOOHOCTH B TIOHUMAaHUHU, W3JI0KEHUU U
MPAKTUYECKOM UCTIOJIb30BAHUU YCBOCHHBIX 3HAHUIA.

5. OrmeHka «3auTE€HO» COOTBETCTBYET KPHUTEPUSIM OICHOK OT «OTIMYHO» JO
«YAOBIETBOPUTEIHHOY.

6. OnieHKa «HE 3aYTEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYIOBIETBOPUTEIBHON.

3. TUIOBBIE KOHTPOJIBHBIE 3AJJAHUA HUJIM UHBIE MATEPHAJIBI,
HEOBXOJUMBIE 51 OLEHKUA 3HAHUHA, YMEHUH, HABBIKOB M (WJIN)
ONIBITA JAEATEJBHOCTH, XAPAKTEPU3YIOIIUX O3TAIlbI ®OPMHUPOBAHUSA
KOMIIETEHIIUHA B ITPOLECCE OCBOEHUA OBPA3OBATEJIbHOI
IHPOI'PAMMUBI

3.1- TunoBbie KOHTPOJIbHBIC 3aIaHUSA

OIIK-3.2. BeisBiseT W ycTpaHseT MpoOJeMbl, HApYIIAIOIIKEe OE30MaCHOCTh BBHITIOTHCHHS
MIPOM3BOJICTBEHHBIX MPOIIECCOB
1. 3 KakuX OCHOBHBIX 3JIEMEHTOB COCTOUT HEPTH?
1. CH,O,N,S A
2. C,0,S A
3. S, Na, A, Al, Na, Cu, Mg, N;
4. N,O,H,Pu
5. NH,O,S
3amanusa 2. Yro u3 cebs mpencrasiser HehTh?
3akpbiTOoro Tunma | 1. macisgHucTas KHUIKOCTh
2
3
4
5
3
1

CMECh BOJIbI C MaCJIOM
YKUJIKUN BOJIOPOJT
CMECh a30Ta C BO3AyXOM
. CMECh FOPIOYHUX DJIIEMEHTOB.
. UTo Takoe TeniaoTa CropaHus TOIINBa?
TEIUIO BBIJICJIEHHOE MPU CrOpaHuM | KI TOMIMBA




2. TeIUIo BeIAEIeHHOE Bl KI/C
3. Terio BeIAeNeHHOE TpH cropanuu 1 MIla
4, Temo 3aTpayeHHOE Ha UCIapeHue | KT TOIIMBO.

4. Uto npeaCcTaBIIsIeT «BBICIIAS) TEIUIOTA CTOPAHUS TOILITUBA?

1. Teruio BBIICJICHHOE NIPY CTOPAHHUHU TOIUIMBA 0€3 TIOTEPH Ha HCIIApECHUE
BOJIBI

2. TIpU BBIJCIICHUH BOJSHBIX ITapOB

3. TIpH COBEPILICHUU PabOThI

4. Tpu BBIJIEIICHHUE TEIIA TOCIIE COBEPIICHHS PAOOTHI

5. Yto npexacTaBiseT «HU3MIAS» TEII0Ta CTOPaHus TOIJIUBA?
C Y4ETOM TeIlIa BBIICICHHOE Ha HCIIAPEHHUE BOBI

IIpY CTOPaHUU TOILINBA

0e3 yueTa Ha MCIapeHue BO/bl IPU CTOPaHUH

4. ¢ y4eToM TeIula Ha COBEpILIEHUE paboThl

wnNE

6. JIy1s BBICOKO(OPCUPOBAHHBIX [H3ejel 0e3 HalyBa WK C YMEPEHHBIM
HaUTyBOM IIPEIHA3HAYaI0TCS MOTOPHBIE Macja IPYIIIbL:

H;

Bo;
I'y
I.

. IIpn Temneparype okpyxatouiero Bo3ayxa Bbie 0°C ucnonbssyercs
M3€JIbHOE TOIIMBO MapKH

JI

3

A

AU.

ol wWNPRE NRONE

. HpI/I KaKOM MHACKCE BA3KOCTH MOTOPHOC MACJIO 6y,ueT HUMETD JIYyUIIHEC
BSI3KOCTHO-TEMIIEPATYPHBIE CBOWCTBA:

85;

100;

125;

90.

. YKaxute Ha3HaueHUe Texuuueckou xuakoctu POCJIOT-4
TopMoO3Hast JKUJIKOCTb.

Oxnaxxaaromas XKUIKOCTb.

IIyckoBast )KHJIKOCTb.

AMOpTH3aTOpHAs )KUIKOCTb.

DIEKTPOJIUT JIJIsl aKKyMYJISITOPHBIX Oatapei

PONMNEOBRMODNE

o

10. ®pakIMOHHBIH COCTaB ABTOMOOMJIBHBIX OCH3UHOB XapaKTEPH3YeTCs
TEMITEPATYPAMH:

tik., 150%, t80%, to0%.

tix, T10%, t50%, t90%, tkx.

tik., 110%, t20%, t30%, too%.

t10%, t509%, T90%, txx.

tH.K.1 tSO%, t90%, tK.K.

agbrwnE

11. HuszkoremnieparypHasie CBOMCTBA JIN3EIILHBIX TOILIB
XapaKTEPU3YIOTCS CIEAYIOIUMH TapaMeTpaMH:

1. ®pakuMoHHBINA COCTaB U JaBIIEHUE HACHIIICHHBIX MapOB.

2. lleraHOBOE YKMCIIO U AU3EIbHBIN HHICKC.

3. Temmneparypbl MOMYTHEHUS U 3aCTHIBaHHUSI, IIpeIeibHAs TeMIIepaTypa
GUIBTPYEMOCTH.

4. Temneparypsl Hayana U KOHIIA KUTICHUS.




5.

AHnnInHOBasg TOYKA

12.

B kakux equHuIIaX U3MepseTcs yAeabHas TemIoTa TomBa?

1. xr/cm?

2. Kr/m?

3. kJDx/kr, [Kxan/kr]

4. xJlx/c

5. xJx/4gac

13. B xakux equHHILIAX U3MEPSETCS KHHEMaTHIecKas BI3KOCTh?

1. numax

2. Kr/cm?

3. BcCr, (MM%c)

4. wm/c

5. myasax (13)

14. Ha xakoli OCHOBe CO3/1aHa TopMO3Hasi )kuIKocTh Poca DOT-47?
1. cepnHucroi

2. TJIHMKOJEBOMH

3. KacTtopoBoi

4. BoxHOH

5. O6ensunoBoi b-70

15. Kakoii crioco6 noxydenus u3 Heptr OEH3MHA SBJISETCS OTHOCUTEIBHO
MPOCTHIM?

1. KpexkuHr TepMHUECKU

2. THpOIH3

3. mpsimMast OTTOHKA

4. HaBOJOpaXKHMBaHUE

5. KpEKHHT OXJIaXICHHBII

16. Kakoii criocob ouncTky OeH3MHA SIBIISETCS CTAPBIM U UCTIONIB3YETCS JI0
HACTOSIIETO BpeMEHNU?

1. CepHOKHUCIOTHBIH

2. azacopbeHTamMu

3. CceleKTUBHAas

4. dunpTpanus

5. XUMHUYECKUU

17. Kakum mmyTeM OnpeAesiaioT STHINPOBAHHBIA WU HE STUIHPOBAHHBIN

OCH3MH MpH 3aTUBKE B 6aK aBTOMOOUIIA?

1. 1o miotHOCTH

2. BSI3KOCTH

3. TeMmepaTrypsl pa3TOHKH

4. 1o usery

5. 1o 3amaxy OeH3uHa

18. Yro npezcraBisieT AETOHALMOHHAS CKOPOCTh CrOpaHus?
1. HOpMmanbHOE ropeHue

2. CKOPOCTb BBITOpaHUS JIETKUX (pakuuii OeH3nHa

3. B3pBIBHOE TOpEHUE

4. CKOpOCTb BBITOPAHUS TsDKENbIX (pakuuil OeH3uHa

19. Kakas HopManbHasi cpeiHsAsl CKOPOCTh PACHPOCTPAHEHUS IJIAMEHU B

MpoIiecce TOpeHusi B OCH3WHOBBIX JIBUTATENSNX ?

s E

20...50 m/c
60...80 m/c
80...100 m/c
100...120 m/c
50...70 m/c




20. Kakoe onruManpHOE KOJIWYECTBO BBOIIAT B IKr OeH3UH
STHJIMPOBAHHON  JKUJKOCTH, Ui  TOBBIIICHHUS  JIETOHAIIMOHHOU
CTOUKOCTH?

1. lem®
2. 2em®
3. 3em®
4. dem®
5. 6ouee 4cm®

21. B kakoM ONTUMaIbHOM KOJIMYECTBE BBOJISAT B OCH3UH dTHIIMPOBAHHYIO
JKHJIKOCTH?

Ha 1 kr Gensuna 1 cm® ATUIIMPOBAHHBIN KUIKOCTh

Ha 1,5 kr 6ensuna 1,5¢cm3 STUIMPOBAHHBIN KUIAKOCTh

Ha 3 Kr Gen3uHa 2 cM° ATUIIMPOBAHHBIN KUIKOCTh

Ha 4 Kr GeH3uHa 4 cM® STUIMPOBAHHEI KUIKOCTH

Ha 4 KT 6eH3MHA 2 CM° STHIIMPOBAHHBII )KHIKOCTh

agrONOE

22. Kako#l yrieBomopoa, KOTOPbI BXOJUT B COCTaB HE(PTH, SBISIOTCS
HaunOoJiee peakTUBHBIM?

1. nadreHoBbII

2. apoOMaTHYECKUU

3. mapaduHOBBIHA

4. apoMaTUYeCKHii COBMECTHO C MmapapuHOBBIM
5. HempeneIbHbII

23. Kakoli yrieBoopoj, KOTOPbIi BXOJUT B COCTaB He(PTH, SBISETCS
MaJjio peakKTUBHBIM?

1. HadTeHOBBIN

2. apoMaTUYeCKUit
3. mapaduHOBBIA
4. oneUHOBBIN

5. ajKaHOBBIU

3aganuda
OTKPBITOr0 THIA

1. Yrto o3nauaer B 0003HaueHuu Oensuna AN-95 yuciao 957

2. CKOJIBKO HOJDKHO OBITH I[ETAHOBOE YHCIIO IUII OU3EILHOTO TOIUIMBA
cra"gapra EBpo?

3. Ha ckonbKo SKCILTyaTallMOHHBIX TPYII JSNIATCS MOTOPHBIE Macia o
OTEUYECTBEHHON KIIacCH(PUKAIIUU?

4. Yro o3Hauaet B o0o3HaueHnn 6en3una AM-95 6yksa 1?

5. Kak Ha3piBaeTcs Bpems (B MUHYTaxX) B TEYEHHE KOTOPOTO UCIIBITYEMOE
Macio mipu temmeparype 250°C mpeBpaimiaercss B JAKOBBIM OCTaTOK,
cocrosaumii u3 50% padoueit ¢ppakunu u 50 % naka?

6. Kak Ha3pIBaeTCst OTHOIIEHNE JUHAMHUYECKOH BSI3KOCTH YKUJIKOCTH K €€
TJIOTHOCTHU TIPU TOM Ke TeMieparype?

7. Kak Ha3pIBaeTCsl MUHUMaJbHas TEMIIEpaTypa, MpU KOTOPOW Mapbl
Maciia, HarpeToro B ClelUalIbHOM MpUOope, 00pa3yroT C BO3AYXOM CMECH,
BOCIIJIAMEHSFONIIETOCS OT TOCTOPOHHET0 HCTOYHHMKA OTHS?

OIIK-5.1. Tlox pyKOBOJACTBOM cIieIManucTa Oojiee BBICOKOW KBalIM(PUKALMK Y4acTBYET B
MIPOBEJICHUH SKCIIEPUMEHTAJIbHBIX UCCIIEJOBAaHUM B 00J1aCTH arpOMH)XEHEPUH

3ananus
3aKpbITOr0 THIIA

1. st kakux 1esnen ucnoib3yercs iabopatopHsiii mpubop APHC-T?
1. nns ompeneneHust GppaKkIMOHHOTO COCTaBa

2. JUIA OTIpeeIICHUS TUIOTHOCTH

3. JUIS OIIpEeIeNIeHUs BI3KOCTH

4. nns ompeneneHus TeMITepaTyphbl BCIBIIIKH

5. g ompeseNieHrs OKTaHOBOTO YHCIa




JInst KakuX 1esiel uCIob3yeTcs labopatopHsiid mpudop TB3?
VTS oTIpeiesieHrst (PPaKIMOHHOTO COCTaBa
JUISL OTIPEICIICHUS TNIOTHOCTH
IJIg OIMPEACIICHUS BA3KOCTH
IUTSL OTIPEJICIICHUS] TEMIIEPATYPhI BCIIBIIIKH
JUTSL OTIPEJICJICHUSI OKTAHOBOTO YHCIIa

JI1st Kakux 1esielt uCronb3yeTcs J1abopaTopHbii mprubop CriekTpockan?
JUTSL oTIpeiesieHrst (PPaKIMOHHOTO COCTaBa

IJIg OIMPEACIICHUS BA3KOCTH
AJIA OIPEACTICHU TEMIICPATYpPhl BCIIBIIIKKA
I OMPEACIICHUS OKTAaHOBOI'O YK CJia

JIns Kakux 1esnel ucnolib3yercs 1abopaTtopHblid mpudop [TAD?
JUTSL OTIpeiesieHrst (PPaKIMOHHOTO COCTaBa
JUISL OTIPEJICNICHHUS TIIOTHOCTH
JUTSL OTIPEJICIICHHS BS3KOCTH
JUIS  ONpeleieHHus MpeAeNbHOM  TemmepaTrypsl  (QUIbTpaluu
JU3€JIbHOrO TOIIMBA
5. g ompejeNieHus OKTaHOBOT'O YHCa

2.
1
2
3
4
3)
3.
1.
2. Ui OTpEJeNIeHUs COJIepKaHus CEphl B HEPTEPOAYKTaX
3
4
3)
4.
1
2
3
4

5. Jlnst kakux 1eneit ucnosip3yercs madopatopusiii mpudop TOC-1?
IS oTIpeieNieH st (PpaKIMOHHOTO coCTaBa

IS OTIPEIeNICHUS] INIOTHOCTH

IUISL OTIPE/ICIICHUSI BA3KOCTH

JUISL OTIPEICIICHUS COACPIKaHUS (PAaKTHUECKUX CMOI

JUIS1 OIIPE/IeNICHHsI OKTAHOBOT'O YHCIIa

GAwN e

6 JUnst Kakux Lenei Mcrmosib3yercst JadopaTopHblil npubop Kpucrami-
109?

1. nns onpeneneHust ppakIMOHHOTO COCTaBa

2. Ui ONpeAesIeHUs IUIOTHOCTH

3. s onpeneneHHst BA3KOCTH

4. nus  ompeneNeHHs ~— TeMIlepaTypbl  MOMYTHEHHS W Hayajia
KPUCTAJUTH3AIIUU CBETIBIX HE(PTETPOAYKTOB

5. Ui onpeneseHusl OKTAaHOBOT'O YHCIIa

7. C moMoIIbI0 Kakoro mprudopa onpeessioT KHHEMaTHYECKYIO BI3KOCTb.
TEPMOMET]

apeoMeTp

HeTeIeHCUMET]P

BHCKO3UMETP

MIEHETPOMETP

ok~ wN e

Kakoit mapamerp sBIS€TCSI OCHOBHBIM, KOTOPBIM OIICHHBAETCS
TOHJ‘II/IBO?

K02 (ppuImeHToM N30hITKA BO3TyXa

TEIJIOTON CrOpaHus

XUMHUYCCKHUMH TPUMECSIMH

coJiepKaHUuEM KHUCIIOpoa

COJIEpKaHUEM a30Ta

. Uto xapaxTepusyer ko3 dunmeHT n3opiTka Bo3ayxa?
TEMIIepaTypy TOPEHUs

BbIJICJIEHUE TEIUIa

TOIIJIMBHO- BO3IYIITHYIO CMECh

TEMIIepaTypy BOCIIAMEHEHUS

CKOPOCTB CTOpaHUs

gD EPROOR~ALONE




0. Kakum cioco6oM ompeiesiIFoT OKTaHOBOE YHCI0 OeH3MuHA?
BECOBBIM

00BEMHBIM

BECOBBIM U 00BEMHBIM

MOTOPHBIM U MCCIICI0BATEIIHCKUM

IJIOTHOCTBHIO

arONE—

-

1. Kak onpenenuts TEIIOTy CrOpaHus TOIIMBa?

MIPU IOMOIIM KaJlopuMeTpa win 1o popmyne Menaeneena
BpeMs BBITOPAHHUsI TOILJIMBA

MAapKO# TOIIIMBA

COCTAaBOM BO 371yXa

1o opmyne MeHsieneeBa ¢ y4eTOM CKOPOCTH CTOpaHUs

arONE

12 Kakoe B OCHOBHOM MpeabsBIsSETCS TpeOOBaHWE K OCH3MHY NpH
AKCIUTyaTalluu JABUTaTesen?

1. neroHanMoHHAas CTOMKOCTb

2. CKOPOCTb CTOpaHHUs

3. IUJIOTHOCTH

4. Temneparypa KUIEHUs

5. KHUCIOTHOCTb

13. Kak Bimsiet Temrieparypa Ha BSI3KOCTh Macia’?

1. c yBenuueHueMm TemMmepaTypbl BI3KOCTh YMEHBIIAETCS

2. C yMCHBIICHHEM TEMIIEPATyphl BA3KOCTh HE U3MEHSIETCS

3. C yMEHbILIEHHEM TeMIIepaTyphl BI3KOCTh YMEHbILACTCS

4. c yBeIMUYCHHEM TEMIIEPATYPHI BA3KOCTh MACIO YBEIHMUUBACTCS

14. Yto xapakTepu3yeT KHHEeMaTu4ecKas BI3KOCTh Macia?

OTHOULICHUC I[I/IH&MH‘IGCKOﬁ BA3KOCTHU K IINIOTHOCTHU Macjia
CKOPOCTh U3MEHEHHSI BI3KOCTH C U3MEHEHHEM TeMIIEPaTyphI
ABHXKCHUSA CJI0S Macjia

OTHOIICHHE KHHEMaTUYEeCKON BA3KOCTH K TUHAMHYECKOHN BA3KOCTU
CPOK CIIy>kOBbI Macya B pab0OTOCTIOCOOHOM COCTOSIHUH.

arONOE

15 B nernem auzensHOM TorumuBe JI-0,2-40, yro xapakrepusyet mudpa
407

UH/IEKC BA3KOCTH

TEMIIEPATyPy BCIBIIIKA

TeMIIepaTypy 3aCThIBaHUS

coJiepKaHue JIETKUX (Ppakiuii B eAuHUIE 00beMa

coJiepKaHUe Cepbl B COCTaBe

oA W

16 B sumuem qusensHoM Torumse 3-0,2-(-45), uto xapakrepusyer nudpa
0,2?

1. Copepxanue cepbl B TOIIUBE, B %0

2. CopneprxaHue MEXaHUYECKUX MTPUMeceit

3. Munekc BA3KOCTH TOTLIIMBA

4. CopeprxkaHue MpHCaaoK

17 Ha kaxue rpyImisl JeisTcsi MOTOpHBIE Macia?

1. CJLEWA
2. ABBTI.JLE
3. TLK,JLA,J
4. AHTM,T
5. KAJLLT

18. Kakme MoTOpHBIE Macja BBITYCKAE€T MPOMBIIUIEHHOCTh IS
TPaKTOPOB M aBTOMOOUJIEH?
1. 3uMHee, JIeTHEE




XHMHYECKO- YHCTOE
OMOJIOTHYECKOE
KOMOMHHPOBAHHOE

3UMHEE, JIETHEE, BCECE30HHEIC

GIEEREN

19 Kaxkoit Hamnbonee CioXHBI W 3(PGEKTHUBHBIA CIIOCOO MOJyUCHUS
Oensuna u3 Hehtu?

1. TepmuuecKkuil KpeKUHT
2. TpsMasi pa3roHKa

3. HaBOJOpaKMBaHHE

4. nuponus

S.

KaTaJandeCcKUi KPCKHHI'

20. Kaxkoii cioco6 nonydenus u3 HeTu OeH31MHA SBISIETCS OTHOCUTEIBHO
MPOCTHIM?

KPEKUHI TEPMUYECKUN

MUPOJIH3

npsiMasi OTTOHKA

HaBOJOPAXUBaHHE

KPEKUHT OXJIaXKICHHBIN

arONE

N

1. KakuMm crmocoOoM onpeenstoT OKTaHOBOE YHCIIO OeH3uHA?
BECOBBIM

00BEMHBIM

BECOBBIM U 00BEMHBIM

MOTOPHBIM U UCCJIEI0BATEILCKIM

IUIOTHOCTBIO

arONE

N

2. Kakumu cBoiicTBaMu 001a/1al0T yIII€BO0POIbI mapaduHOBOTO psiga?
IIJI0XO TOPSIT

apOMaTUYECKOE COETMHEHUE

OYEHb PEAKTHUBHBIE

rOpsAT YMEPEHO

TOPSAT CO B3PBIBOM

arONOE

N
w

. Kakumu cBoiictBamu 001ajat0T yriieBoaopoabl HahTeHOBOTO psiaa?
HOPMAJILHO TOPSIT
IJIOXO TOPSIT
OBICTPO rOpAT
OYEHb PEAKTHUBHBIE
TOPSIT CO B3PBIBOM

arONOE

Saganusa
OTKpblTOFO THIIA

1 Kakum npubopom onpeaenstoT mIOTHOCTh HePTeNPOAYKTOB?

2. Kakum mnpubopom oOmpenensitoT KHHEMaTHYECKYI0 BS3KOCTh
HEPTENPOYKTOB.

3. Jlns onpezienieHus Kakoro napamerpa ucrnosib3yercst npudop TB3?

4. Jlns onpeneneHHus Kakoro mapamMeTpa IUJIaCTUYHBIX CMa3oK
UCIOJIb3YyeTCsl 1a00paTOPHBIH eHeTpoMeTp?

5. Jlns ompeneneHus: Kakoro rnapameTpa TOIIMBA HCIONb3yeTcs mpuoop
APHC-T?

6. [ua onpeneneHuWss Kakoro TmapamMeTpa JU3eNBHOTO  TOIUIMBA
ucnonb3yetcs npudop Crnexkrpockan?

7. Jlns ompenerneHUs Kakoro IapaMeTpa aBTOMOOWIIBHBIX OCH3MHOB
ucnonb3yercs npudop AJII1-02?

OIIK-5.2. Hcnonw3yer KiIacCHYECKHE W COBPEMEHHBIE METOIBI HCCJICIOBAaHUS B

AI'PONHIKCHCPUN

3aganusa
3aKPBITOT0 THIA

1. lns 6onee TOYHOTO ONpeAeTeHHS TNIOTHOCTH TOIUTMBA MIPUMEHSIIOT:
1. He(pTeIEHCUMETD, apEOMETP




apeoMeTp, MUKHOMETP

THJIPOCTATUYECKHE BECHI, HE()TEACHCUMETP
MUKHOMETP, TUAPOCTATUUECKHIE BECHI
MUKHOMETp, HeTEeCHCUMETP

. ITNOTHOCTH TOMJIMBA C IOHMKEHUEM TEMIIEpaTyphbl
HE U3MEHSETCS
YBEJIUYNBACTCS
YMEHBILIAETCS
yBenuuuBaetcs 1o+4 C, a 3aTeM yMeHbIIaeTcs
ymeHblaercs 10+4 C, a 3aTeM yBeJIMYUBAETCS

TR WNE DO WN

3 I[J'IH OIIPCACIICHUA KHHEMaTHYECKOH BI3KOCTH )KI/II[KOCTCI/I IIPUMCHSAIOT

1) KaIllWUIAPHBIN BUCKO3UMETP

2) pOTaIMOHHBINA BHCKO3UMETp PB-7

3) ABTOMAaTUYECKUN KalIUJUIAPHBIA BUCKO3UMETD

4) pOTAIMOHHBIN BUCKO3UMETP PB-7, KanvUIsIpHBIA BUCKO3UMETP
5) KalWUIAPHBIM BUCKO3UMETP, AaBTOMAaTHYECKHMM KalWJUISIPHBINA
BHCKO3UMETP

4. Jlist onipeieNIeHUsT TUHAMUYECKOM BI3KOCTH YKMIKOCTH ITPUMEHSIOT
1) [TUKHOMETP

2) MPOCTATUYECKUE BECHI

3) ABTOMATUYECKUI KallMJUIIPHBIA BUCKO3UMETP

4) poTanMoHHbINA BUCKO3UMeTp PB-7, nukHOMeETp

5) KalIWUIPHBIM BUCKO3UMETP, POTALIMOHHBINA BU3KO3UMETP

5. Kunematnueckas Bsizkocth ouH caHTUCTOKC (1¢CT) 310
1) 1 IMa-c

2) 1 mlla-c
3) 1 m%/c
4) 1 em?/c
5) 1 mm?/c

6. Kak mpakTuvecky OlleHUBAETCs UCTIAPSIEeMOCTh TOTIIIHBA?
1) TUIOTHOCTBIO

2) TEMITEPaTypOil KUTICHHUS YTIIEBOIOPO/IOB
3) BEJTMYMHON MIOBEPXHOCTHOTO HATSKCHUS
4) (paKIIMOHHBIM COCTaBOM

5) BSI3KOCTBIO

7. Kakme »sKcmulyaTalluOHHBIE CBOMcTBa O€H3MHA  oOmpefesnser
Temneparypa Boikunanus 50% Tonnusa

1) MTyCKOBBIE CBOMCTBA

2) NPOJOJDKUTENBHOCTh  TPOTPEBa JIBUTATENs] W NPHUEMHUCTOCTH
JIBUTATEJISI

3) BO3MOXKHOCTh pa3KMKEHHsI Maciia

4) 9KOHOMUYHOCTH JIBUTATEJISI

5) TEMIT H3HOCA JeTaJICH JBUraTest

8. Kakme oKkciuTyaranmoHHBIE CBOWCTBAa O€H3WHA  OMpeEeIseT
Temneparypa Boikunanus 90% ronnusa

1) MTyCKOBBIE CBOWMCTBA

2) OPUEMHUCTOCTD JBUTATEIIS

3) MPOJIOJKUTEIBHOCTD TIPOTPEBA IBUTATEIIS

4) TEMII U3HOCA JIeTalell 1 SKOHOMUYHOCTh JIBUTATEIIS
5) 00pa3oBaHue MapOBbIX MPOOOK

9. TemmepaTypa KariemnaaeHus - 3T0:
1) TemnepaTypa, pu KOTOPOH cMa3Ka TEPSIET CBOU CBOWMCTBA.




2) TemriepaTypa, Ipu KOTOPOH CMa3Ka MOJHOCTBIO TEPSIET CBOU CBOMCTBA.
3) Temmeparypa, Ipv KOTOPOM IJIACTUYHASI CMa3Ka MOJHOCTBIO TEpsieT
CBOHM CBOMCTBA.

4) Temnieparypa, Ipu KOTOpOH IJIACTUYHASI CMa3Ka TePSET CBOU YIPYyTUe
CBOICTBA.

10. [Inst ompenenceHusl MHAEKCA BSI3KOCTH MOTOPHOTO Macjia MPOBOIST
HU3MEPCHHUS:

1) ckopocTh WU3MEHEHHs [IaBJICHMsT Macjia B 3aBUCUMOCTH OT
TEeMITepaTyphl.

2) CKOpPOCTH HU3MEHEHHUS MEepeMEIECHUs Macja B 3aBUCUMOCTH OT
TEeMITepaTyphl.

3) cCKOpOoCTM W3MEHEHHUS BSI3KOCTHM Macjia B 3aBUCUMOCTH OT
TEeMITepaTyphl.

4) CKOPOCTH U3MEHEHHUSI TEYEHUSI Macjia B 3aBUCHMOCTHU OT TEMIIEpaTypHhI.

11. Yem orieHHBaETCS KUCIOTHOE YUCIIO?

1) komuuectBom mi1 KOH, HE0OX01MMOTO JUTIsl HEUTpaIu3aluu puMecen
KHCIIOT, cofiepKamuxcs B 1 Mr HeprenpoykTa.

2) xommuectBoM M KOH, Heob6xoaumMoro aJis HeUTpanu3aiuu npumMecein
KHUCTIOT, cofepkamuxcs B 100 Mr Hedrenpoaykra.

3) xonmnuectBoMm Mr KOH, Heo6xoaumoro /i HeHTpaau3aluu npumMeceit
KHCIIOT, cofiepkauxcs B 1 r HeTenpoaykra.

4) xonmmuectBoM Mr KOH, Heo0X01uMOro Juist HeMTpanu3aiui IpuMecei
KHUCTOT, conepsxkammxcs B 100 ma Herenponykra.

12. Kakue cBolicTBa 3aryCTUTENh MPUIAET MOTOPHOMY Maciy?
1) IpOTUBOM3HOCHBIE CBOMCTBA.

2) BA3KOCTHO-TEMIIEpAaTypHBIE CBOICTBA.

3) aHTUKOPPO3HOHHBIEC CBOICTBA.

4) nenpeccopHbIE CBOMCTBRA.

13. MexaHnu3Mm JieiicTBUs 3arycTurteneil B Macie o0yclIoBiIeH TeM, YTo:

1) npu yBenUYEHUH TEMIIEpaTypbl MAaKPOMOJIEKYJIbI 3aTyCTUTEINSI PACTYT.
2) mpu YBEIMYEHMHM TeMIEpaTypbl MaKpPOMOJIEKYJbl 3aryCTUTENs
pacpsMIISIOTCS.

3) mpu yBEIMYEHHUH TeMIepaTypbl MaKpOMOJEKYJbl 3aryCTUTENs
pacragaroTcs.

4) mnpu yBEIMUEHUM TEMIIEpaTypbl MaKpPOMOJIEKYJbl 3aryCTUTENs
pacTITUBAIOTCSL.

14. KomnouaHas ctTaOMIBHOCTD IIACTUYHOM CMAa3KHU:

1) xapakrepw3yeT BBIJCICHHE Macia U3 CMa3Kd B Ipolecce
MEXaHMYECKOTO M TeMIIePaTypPHOTO BO3JCHCTBHSI.

2) xXapakTepHu3yeT CIIOCOOHOCTh CMa3KH HE TOJBEPraThCs B IPoIecce
MEXaHHYECKOTO M TEeMIIEpaTypHOTO BO3JCUCTBUS pACCIAaUBAaHUIO C
0o0pa3oBaHHEM KUIKOM U TBEpIOH (a3bl.

3) xapakTepu3yeT BBIJEICHHE MBUIBHBIX 3aryCTHTENed M3 CMa3Ku B
MPOIIECCe MEXAaHUIECKOTO U TEMIIEPATyPHOTO BO3/ICHCTBU.

4) xapakTepu3yeT CIOCOOHOCTh CMa3KH HE MOJBEpPrarhcs B IMpoliecce
MEXaHHYECKOTO M TEMIIEpaTypHOTO BO3JCHCTBUS pacCIauBaHUIO C
00pa3oBaHMEM KUKOTO M TBEPAOT0 Maca.

15. Ecniu meperpeB TOpMO3HOM KUAKOCTH B MOJOCTH pabovero HuiInHapa
IIPUBEZIET K €€ 3aKUITaHUIO, TO:

1) n3-3a oOpa3oBaHMsI BOAHBIX MMApOBBIX MPOOOK B KOHTYpE MPOU30MIET
pe3Koe CHIKEeHUE 3((HEeKTUBHOCTH TOPMO30B.




2) u3-3a 00pa3oBaHUs MAPOBBIX MPOOOK MPOU3OUIET PE3KOE CHUIKEHUE
3¢ (HEeKTHBHOCTH TOPMO30B.

3) u3-3a 00pa3oBaHUsl TApPO-BO3AYIIHBIX MPOOOK MPOU30MIET pe3Koe
cHIDKeHHE 3 (HEKTUBHOCTH TOPMO30B.

4) u3-3a pocra JaBJICHUS B KOHTYpE MPOM30UAET PE3KOEC CHIIKCHHE
3¢ (HEKTHBHOCTH TOPMO30B.

16. [Ipu neperonke HehTEIPOAYKTOB B IEPBYIO OUEPEIb BHIKUIIAIOT:
1) Tsoxenbie ppakuu yrieBoI0pOIOB.

1) HaCBIIIIEHHBIE YTIIEBOAOPO/IBL.

3) nerkue Ghpakuu yrieBogopOoI0B.

4) apoMaTH4eCKHE YrieBOAOPOIbL.

17. Xumudeckasi CTaOMIHLHOCTh OCH3MHA 3aBUCUT OT COZCPKAHUS B HEM:
1 )ankaHoB.

2) LMKJIA0B.

3) aJKeHOB.

4) apeHoB.

18. «KoHnunuoHep» Merasia:

1) BoccTaHaBIMBAaET CTPYKTYPY MacCIsIHON IIJICHKH.

2) BOCCTaHABJIMBACT CTPYKTYPY METaJLIA.

3) BOCCTaHABIUBAET CTPYKTYPY MACISIHOTO CJIOS.

4) BoccTaHABJIMBACT CTPYKTYPY HOBEPXHOCTH METalIa.

19. B uem BeIpakaetcs neranoBoe uncio JT?

1) B 3HaUEHMX MPOLIEHTHOTO coaepkanus neraxa B JT.

2) B 3HaYEHUSX MPOLIEHTHOTO cozepkanus eruHa B JT.

3) B 3HaUEHMAX MPOLIEHTHOI'O COJACpPXAaHUS LI€TaHa B 3TAJOHHON CMecH,
coJepKaliei a-MeTuIHadTaIrH.

4) B 3HaUYEHUSAX MPOLIEHTHOI'O COJEpXaHUs LIETUHA B €ro CMecH cC a-
METHJIHA(TATMHOM.

20. AHTUOKUCIUTENbHBIC TPUCAIKH B THAPABINYECKOM Macle:

1) 3aMeUIAIOT Mpoliece POCcTa BI3KOCTU Maciia BCIEICTBUE €r0 KUIIEHUS
2) 3aMeIISIOT MPOIECC POCTa CKOPOCTH CTOPaHMsI Maciia BCIEICTBUE €ro
OKHCIJICHHUS.

3) 3aMeUISIFOT TPOLIECC POCTa AMHAMUYECKOM BA3KOCTH Macia BCIECTBUE
€ro OKHMCIIEHUS.

4) 3aMemIAI0T TMPOIECC POCTa BS3KOCTH Macia BCJIEACTBHE €ro
OKHCJICHHUS.

21. BBomuMmble B CMa304Hble MaTepuajbl TOBEPXHOCTHO-aKTHBHBIC
BElIEeCTBA:

1) mpugarT cMa3kaM XOpOIIUe BI3KOCTHO-TEMIIEPATyPHBIE CBOWCTBA.

2) cO3M1al0T B ICTAJSAX MPOYHYIO MACIISTHYIO TUIEHKY.

3) co31a10T Ha MOBEPXHOCTHU JETaJIe MPOYHYIO MACISHYIO IIEHKY.

4) 5pdheKTHBHO CMa3bIBAIOT JICTAJIH.

22. Jlnsa ompenencHUss OKTAHOBOTO 4YHcla OEH3MHA HCIIBITAHUIO
MOJIBEPTaloT:

1) 6eH3uH B cMecH C M300KTAHOM M T€TaHOM.

2) GeH3WH B CMECH C OKTAaHOM M TeIITaHOM.

3) OEH3MH U STAIOHHYIO CMECh M300KTaHA C TeIITAaHOM.

4) OCH3WH M YTAIOHHYIO CMECh OKTaHa C TEITAaHOM.

23. UeMm Hmke neranoBoe unciao T, Tem:
1) Oomblie OHO JOMKHO COAEPXKATH JIETKOBOCILIAMEHSIOUTUXCS
YTJICBOJIOPOJIOB.




2) MeHBIIE OHO JIOJDKHO COJACpPXKaTh  JIETKOBOCILJIAMEHSFOIIMXCS
YIIIEBOIOPO/IOB.
3) Oombie OHO JOJDKHO COJAEpP)KaTh HEBOCIUIAMEHSIOIIUXCS JIETKO
YIIIEBOIOPO/IOB.
4) MeHbIIE OHO JOJDKHO COJEpXaTh HEBOCIUIAMCHSIONMIUXCS JIETKO
YIIIEBOJIOPOIOB

1. Kakumu MCTOJaMU ONIPEACTIAIOT OKTAHOBOC quciao?

2. Kakumu MeTo1amMu ONpeieNiaioT MI0THOCTh HePTEpoIyKTOB?

3. C mOMOIIIbI0 KAKOTO METO/Ia OTIPENICIISIIOT COACPIKAHUE CEPhI IPUOOPOM
Cnektpockan?

3ananus 4, Hpn OIIPEACIICHUHN OKTaHOBOI'O YHUCJIa KaKUM METOJOM B 0003HaueHnn
OTKPBITOI'0 THIIA | cTaBUTCS OyKkBa A?

5. Kakue Merozpl onpeienieHus TeII0Thl CrOpaHusi TOTUINBA?

6. Kakoii MmeTo onpeneneHus MmI0OTHOCTHA 00Jiee TOUHBIN?

7. Kak Ha3pIBaeTCs pa3HUIla OKTAHOBOTO YKCJIa aBTOMOOMIIBHOTO OCH3MHA
onpeJieJICHHAss MOTOPHBIM M MCCJIEIOBATEIILCKUM METOaMu?

3.2 TunoBbie BONPOCHI U 3aaHUs

OIIK-3.2. BeisgBisieT u ycTpaHseT npo0aeMbl, HapylIarouume 0e30macHOCTh BBITTIOTHEHUS

IIPOU3BOJ

O 001N DN~ WK =

10
11
12
13
14
15

CTBCHHBLIX ITPOLIECCOB

. [IpenmMeTt u 3a1a4u XUMMOTOJIOTHH.

. HedTb xak cbipbe 1 Tpon3BoIcTBA TOILIUB U Macen. CocTaB HEQTH.

. [lepBuunas nepepaboTka HEPTH.

. HectpykTtuBHas nepepadorka HeQTH. Bunbl kpekunra. PugopmuHr.

. Knaccugukanus ronnus nis JIBC.

. TpeboBanus K CBOMCTBaM OEH3MHOB.

. UcniapsieMocTh GEH3MHOB U €€ BIMsSHUE Ha pabOTy ABUraTes.

. JeTonanmonHas ctoMkocth 0eH3uHoB. OkTanoBoe unciao. OUM. OUU. AJIN.
. CrtocoObl MOBBILIEHNUS I€TOHAIMOHHON CTOMKOCTH OEH3UHOB.

. CrabunbHOCTh O€H3UHOB. [lapaMeTpbl XUMHUYECKOM CTaOMIIBHOCTH.

. Koppo3uonnsie cBolicTBa OEH3UHOB

. DKOJIOTUYECKHE CBONCTBA OCH3MHOB.

. CBoiicTBa OEH3MHOB, BIUAIOIINE HAa 00pa30BaHUE OTIIOKEHUH.

. MapkupoBka aBTOMOOMIIbHBIX O€H3UHOB.

. TpeOoBanus Kk cBOHCTBaM JM3ENbHBIX TOIUIMB. Hu3koTemmeparypHble CBOMCTBa

JU3CIbHBIX TOIIIIUB.

16.
17.
18.
19.
20.
21.
22.
23.

BsI3KOCTBh 1HM3€NBHBIX TOIIUB.

CaMoBoOCIIIIaMEHSEMOCTD JU3EIbHBIX TOIIUB.

CBoiicTBa AM3ENbHBIX TOILIMB, BIUIIOIIME HA 00pa30BaHUE HArapa u OTJIOKEHUH.
Koppo3uonnsle cBoiicTBa AU3EIbHBIX TOIIUB.

DKOJIOTHYECKHE CBOMCTBA IU3€EJIbHBIX TOILJIUB.

MapxkupoBKka aBTOMOOUIIBHBIX IU3EIbHBIX TOIUIMB.

VYraeBoaopoaHbie ra3oo0pa3Hbie TOIMBa. CKaThle U CKIKEHHBIE Ta3bl.
Cnuprtsel Kak anbTepHaTUBHOE TOIMBO i JIBC.

OIIK-5.1. ITox pykOBOACTBOM crienpaincTa 0osiee BHICOKOW KBaTU(UKALMN YyYacTBYET B

pOBEJICH

1.
2.

HHU SKCTICPUMCHTAJIbHBIX HCCIIEIOBaHUM B obmactu ArpONHXCHCPUU

Bogopon xak ansrepHatuBHoe TorumBo ais JIBC. MTBD kak no6aBka K TOIUIHBY.
MoTopHbIe Maca: cocTaB, TpeOOBaHUS K CBOWCTBAM.




3. Buns! Tpenus u u3Hoca B JIBC. CMa3piBaroIye CBONCTB MOTOPHBIX Macel, UX OIEHKa

U CIIOCOOBI YITy4IIEHUSI.

Macel.

4. BsI3KOCTh MOTOPHBIX Macell.
5. [enpeccopHble cBOWCTBa MOTOPHBIX Macels. KoHcepBalioHHbIE CBOWCTBA MOTOPHBIX

6. ®u3nyeckas U KOJJIOUIHAS CTaOMIBHOCTh MOTOPHBIX Macell.

7. TepmookucIUTENbHAS CTAOMIBHOCTh MOTOPHBIX Macell.

8. AHTUKOPPO3MOHHBIE CBONCTBAa MOTOPHBIX MacCell.

9. Moro1ie-aucneprupyromne CBOHCTBa MOTOPHBIX MAaCell.

10. 3meHeHue CBOMCTB MOTOPHBIX Macell Ipu paboTe IBUraTelIs.

11. CunTeTnueckue mMaciia: CBOMCTBA U PUMEHEHHE.

12. Knaccudukamus 1 MapkupoBka MOTOpHbBIX Macel 1o 'OCT 17479.1.
13. Knaccugukanus 1 MapKUpOBKa MOTOPHBIX Maceln no ctanaapty SAE.
14. Knaccudukaius 1 MapKHUpOBKa MOTOPHBIX Macel 1o cranaapty API.
15. Knaccugukanus 1 MapKHpOBKa MOTOPHBIX Macen 1o crannapty ACEA.
16. TpancMHCCHOHHBIE Maclia: COCTaB, TPEOOBaHUS K CBOMCTBAM.

17. Knaccugukanust 1 MapKHpPOBKa TPAHCMUCCUOHHBIX Macen. [Ipumepsr.
18. TpebGoBaHusa K CBOMCTBAM OXJIAXKAAIOIMIMX KHUAKOCTeH. Boma kak oxiaxknaromas

KUIKOCThH.

19. Huzko3aMep3arIire 0XJIaK/IAI0MINUEe KUIKOCTH (AaHTH(PPHU3BI).

20. CpoiicTBa U IPUMEHEHNE TOPMO3HBIX KUIKOCTEH. AMOPTHU3aTOPHBIE KUIKOCTH.
21. [InacTu4HbIC CMa3KU: COCTaB, KiacCH(UKalus 1 CBOMCTBA.

22. [InacTU4HbBIE CMa3KU: aCCOPTUMEHT U IIPUMEHEHHUE.

23. DKOHOMHS TOIIMB U CMa30YHBIX MaTepUAIOB B MPOLIECCE IKCILTyaTallun

OIIK-5.2. Hcnonp3yeT KiIacCUUE€CKME€ M COBPEMEHHBbIE METOJbl HCCIIEJJOBAaHUS B

AIrpPOUHIKCHEPHUU

THTIJIC.

1. HopmupoBaHue pacxoja aBTOMOOMIIbHBIX TOIIJIMB U CMa30YHBIX MaTEpUAJIOB.

2 MeTtoarKa OTpe/ieieHus TNIOTHOCTH He(PTEempOTyKTOB.

3. Meronuka ornpeesieH!s] KHHEMaTHUECKON BA3KOCTH.

4. Metonuka omnpe/esieHne TeMIepaTyphl BCIBIIIKH JU3E€JIbHOTO TOIUIMBA B 3aKPHITOM

5. Meroauka onpeneneHus cojiepaHue cepbl B HePTenpoyKTax.

6. Metonuka onpeaeneHus: GakTUYECKUX CMOJI B HE(DTEPOAYKTaX.

7. MeToauka onpeesieHus] HI3KOTeMIIepaTypHBIX CBOMCTB JTU3EIHHOTO TOILIHBA.
8. Metonuka onpezaenenus: GpakIMOHHOTO COCTaBa OEH3MHOBOTO TOILITHBA.

9. Meronuka ornpeneneHus PpakIMOHHOTO COCTaBa TU3EIHHOTO TOTLTUBA

10. Mertonuka onpeeeHus JaBICHNUs HACBIIEHHBIX MapoB OEH3MHOBOTO TOILIHBA.
11. Meronuka onpe/IeIeHAs Yrclia TICHETPAIH IIIACTHYHBIX CMa30K.

12. Mertonuka onpeaeieHrss OKTaHOBOT'O YHCIIa MOTOPHBIM METO/IOM.

13. Mertoauka ornpeneneHus OKTaHOBOTO YMCIIA HCCIIEI0BATEIHCKIM METOIOM.

14. Meronuka onpeaeeHus eTaHOBOTO YK CIa U3eIbHOTO TOIUIHBA.

15. Meronuka onpe/ielIeHrst YCIOBHOW BSI3KOCTH M MHACKCA BI3KOCTH HEPTEIPOTYKTOB.
16. Meronuka onpeaeneHus TeEMIEPaTyphl BCIBIIIIKA MOTOPHBIX Macell.

17. MeToauka omnpesiesieHrs CoJiep KaHue BOIbI B HE(TEIPOTYKTaX.

18. Mertonuka onpeaeneHns KOUTONIHON CTaOMIbHOCTH IIACTHYHBIX CMa30K.

19. Meronuka onpe/eieHus Mpejiesia Ha MPOYHOCTH Ha CJIBUT INIACTUYHON CMa3KH.
20. Dkcrpecc METOIBI 10 ONPEAETIEHUI0 KauyecTBa HE(PTEPOTyKTOB.

21. MerouKka ompeielieHrs KadecTBa OCH3MHA JTaOOPAaTOPHBIM KOMITTIEKcoM 2M7.



22. Metoauka omnpeeseH s KauecTBa IU3eIbHOTr0 TOIUIMBA JTJa00PaTOPHBIM KOMIUIEKCOM
2M7.

23. Meroauka omnpeesieHus KauecTBa MOTOPHOTO Macija J1a0opaTOPHBIM KOMILIEKCOM
2M7.

3.3 KoMmiekT 3a1aHuii 1J151 KOHTPOJIbHOH PadoThl

KonTponbHas pabota cOCTOUT U3 MATH 334a4. 3alaHus U KaXkI0H 3a7jaui BBIOMpaoTCs
no mocieqHedl u mpennocneaHeit nudpe mmppa (Homepa 3adetHod KHUKKH). ComepikaHue
OTBETOB JIOJKHO OBITh YETKUM M OTPa)KaTh MOHUMAHHUE CTYACHTOM TEOPETHUYECKHX IMOJIOKESHUH.
B xon1e paboTbl HEOOXOIUMO MPUBECTHU MEPEYCHb HCIIOJIL30BAHHON JIUTEPATYypPhl, yKa3aTh AaTy
€€ OKOHYaHMSI U MOCTABUTh MOAIHUCH.

3agaua 1.

OnpenenuTh HU3IIYIO TEIUIOTY cropaHus pabdodero tomimBa Qu, €CIM W3BECTHA €ro
BbICIIAS TeryioTa cropanust Qs U comepkanue B HeM Bojgopona Hp u Boaer Wp (Tabma. 1). Kak
MIPOU3BOIUTCS OMPEICIICHUE TEIUIOTHI CTOPAHMSI TOTUIMBA OTIBITHBIM ITyTeM?

Tabmuua 1
Bricirast ynenpHas Conepxanue Conepxanue
Ilocnenuas IIpeanocnenusis
TEIIOTa CTOPAHMS BOJIOpOJA B BOJIBI B TOILIUBE,
igpa mmppa TorunBa, Qs KIK/Kr | Tormuse,Hp, % wadpa mppa W,, %
0 37000 13,85 0 0,20
1 37200 14,00 1 0,40
2 37400 14,15 2 0,60
3 37600 14,30 3 0,80
4 37800 14,45 4 1,00
5 38000 14,60 5 1,20
6 38200 14,75 6 1,40
7 38400 14,90 7 1,60
8 38600 15,05 8 18
9 38800 15,20 9 2,00
3amaua 2.

Jlanbl pe3ynbTaThl ONpENeNiCHHS OKTAaHOBOTO 4YHCIa I0 MOTOPHOMY METOY,
UccieqoBaHusd (DPAKIMOHHOTO COCTaBa M JaBJICHMS HACBHIIICHHBIX MapOB aBTOMOOHMIBHOTO
OeH3uHa jieTHero Buaa (Tadi. 2).

O1eHNUTh IETOHAIIMOHHYIO CTOMKOCTh O€H3MHA, €T0 IyCKOBBIE CBOICTBA, MPUEMHCTOCTD
ABUTATCIIsA  IIpU pa60Te Ha JTOM 6eH31/IHe, IMMOJIHOTY HCHApCHUSA HW CKIOHHOCTH K
HarapooOpa3oBaHHIO.

Byner nm mpoumcxoauTh CMBIB Macia CO CTEHOK IMJIMHIpa TpH padoTe IBHUTaTess?
Bo3moxkHO 11 OyneT oOpa3oBaHuE B KapPKHUE JHU B CUCTEME MUTAHKSI APOBBIX MPOOOK?



Tabmauma 2
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0 A-72 71/M 75 0 119 184 66900
1 A-72 72/M 74 1 118 183 66850
2 A-76 75/M 73 2 117 182 66800
3 A-76 76/M 72 3 116 181 66780
4 A-76 77IM 71 4 115 180 66720
5 AU-93 84/M 70 5 114 179 66700
6 AU-93 85/M 69 6 113 178 66660
7 AU-93 86/M 68 7 112 177 66600
8 Al1-98 88/M 67 8 111 176 66500
9 AUN-98 89/M 66 9 110 175 66400
3amaua 3.

YcTaHoBUTE MapKy JM3€JIbHOTO TOIIMBA, IPEIHA3HAYEHHOIO /i1l pabOThI B TPAKTOpax U
ABTOMOOWJISIX TIPH 3aJaHHOW TeMIlepaType OKpy»karoiiero Bozayxa (tadm. 3). Onpemenurte BHUI
TOIINBA, €CIIM COJIEpP’KaHuE cepbl B HEM M3BECTHO. Kak oTpaszuTcs BelMYMHA [IETAHOBOTO YKCIIa
Ha paboTe IU3eNbHOTO JBUTATENS U cojJepKaHHe (PAaKTUUYECKUX CMOJI Ha €ro TEXHHUYECKOe
coctosiHue? VYKaXuTe [UIsl YCTAaHOBJIEHHOM MapKHU JU3€IbHOTO TOIUIMBA TEMIIEpaTyphbl
IIOMYTHEHHMS, 3aCThIBAaHUS U BCIBIIKHA. Kak BIMSAET BEIWYMHA ITHX MapaMETPOB HA KAueCTBO

TOILIUBA?
Tabmuma 3
[Tocnenusas | Temneparypa HeranoBoe | IIpennocnennsisi | MaccoBas | Konuentpauus
nudpa OKpYKaroIlero YHUCIIO uudpa mudpa | 70as cephl, | (HAKTUUECKUX
mmdpa Bo3ayxa °C % CMOJI, MT, Ha
100cm3rorutBa
0 +25 40 0 0,01 25
1 +20 41 1 0,05 26
2 +15 42 2 0,10 27
3 +10 43 3 0,15 28
4 0 44 4 0,20 29
5 -10 45 5 0,22 30
6 -20 46 6 0.25 31
7 -30 47 7 0,30 32
8 -40 48 8 0,35 34
9 -50 49 9 0,40 35
3amaua 4.

Jlana rpymmna MOTOPHOTO Macja IO SKCITyaTallMOHHBIM CBOMCTBaM, KJIAcC BSI3KOCTH U
3HaueHne kuHematudeckor Bs3kocTu rpu 100°C (tabn. 4). B coorBeTcTBUM ¢ KitaccuduKkarmen
MOTOPHBIX Macel YCTaHOBHTE MapKy Macija Uil KOHKPETHOrO THUIa ABHUraTels M YKaKUTe



BENIMYMHY MHAEKCA BA3KOCTH. COAEPKUT JIM 3TO MACTIO 3arylaolyto (BI3KOCTHYIO) MPUCAAKY?
VYkaxxuTe, BBIITYCKAETCS JIM OHO B HACTOsIIee BPeMsl U JIOMYCKAeTCs JU K Ha3HaYCHHUIO BO BHOBb
pa3zpabaThiBaeMyl0 WIM MOACPHU3UPOBaHHYIO TexHHMKY? Kak ompenensercs KuHemaTH4ecKas
BA3KOCTb Macja?

Tabnuna 4
[Tocnenuss Tum I'pynima macen o Mpemocnemmss | Kiace Kunemarunueckas

udpa PKCILTyaTaI[MOHHBIM BSI3KOCTb IPHU
mdppa JIBUTATEIS CROHCTEAM nudpa mumdpa |BI3KOCTH 100°C, cCr

0 beH3uHOBBIN A 0 6 6

1 Jn3enpHbIi A 1 8 8

2 bensunoBbIi b1 2 10 10

3 Jn3enpHbIi b 3 12 12

4 ben3uHoBbIN B:1 4 14 14

5 Jn3enbHbIi B> 5 16 16

6 be3nHoBEII I 6 20 20

7 Jn3enbHbIi I 7 43/6 6

8 Ju3enbHbIN ji| 8 43/10 10

9 Jn3enbHbIi E 9 63/10 10

3amava 5.

VYcraHoBUTE TpyHIy M MapKy MOTOPHOIO Macja, MNpeAHa3Ha4yeHHOro aisi padoThbl
JIBUTATeNsl yKa3aHHOW ()OPCUPOBAHHOCTH B ONpENCNICHHbIH nepuoy roga (tabm. 5). OueHure
BSI3KOCTHO-TEMIIEpATypHBIE CBOWCTBA MACIIa 110 BEJITMYMHE WHIEKCA BI3KOCTH M CKIIOHHOCTb €ro K
JIaKO- ¥ HarapooOpa30BaHUIO 10 3HAYEHHIO TEPMOOKHCIUTEILHON CTaOMIBHOCTH.

Tabmauma 5
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0 HedopcupoBanubrit Bcecezonnbrii 0 70 40
pcup
OCH3MHOBBIN
1 ManogopcupoBannbiii | Bcece3oHHBIM 1 75 45
OCH3MHOBBIN
2 CpennedopcupoBannsiii | Bceece3oHHBINH 2 80 50
OCH3WHOBBIN
3 CpenredopcupoBaHHBIH 3uma 3 85 55
JA3EIbHBIN
4 CpenredopcupoBaHHBIH Jleto 4 90 60
J3EJIbHBIN
5 BricokodopcupoBaHHbIT 3uma 5 95 65
OCH3MHOBBIN
6 BricokodopcupoBannslii | Beece3oHHbli 6 100 70
OCH3MHOBBIN
7 BricokodopcupoBanHbIf Jleto 7 105 75
OCH3MHOBBIN
8 BricokodopcupoBaHHbIN 3umMa 8 110 80




U3eNbHBIN
9 BricokodopcupoBanHbIN Jlero 9 115 85
U3eIbHBIN

Kpurepun oneHku:

- OIEHKAa «3aYTCHO» BBICTABISIETCS CTYIEHTY, €CIIM OH OTBeTHJ Oosee yem Ha 50 %
BOIIPOCOB.

- OIICHKA «HE 3a4TE€HOY» BBICTABIIACTCS CTYICHTY, €ciii OH oTBeTHs Ha 50 % u MeHee
BOIIPOCOB.



4 METOJUYECKHE MATEPUAJIbI, ONPEJEJSIOIIUE TPOLIELYPbI
OLIEHUBAHMSI 3HAHHUM, YMEHWH, HABBIKOB M (WJIHW) OINbITA
JESITEJBHOCTH, XAPAKTEPM3YIOLIUX  DTANbBI @®OPMUPOBAHUSI
KOMIETEHLIUI

Jlekuuy OLIEHMBAIOTCA II0 IOCEHIAEMOCTH, AKTMBHOCTH, YMEHHUIO BBIJCIINUTH IJIABHYIO
MBICJIb.

JIaGopaTopHble 3aHATUS OLIEHUBAIOTCS IO CAaMOCTOSATEIBHOCTH BBINOJHEHHUS PaboTHl,
IPaMOTHOCTH B 0()OPMIICHUH, TPABUIBHOCTH BBITTOJIHEHHS.

CamocrosrenbHas pa0oTa OLIGHMBAETCS IO KayeCTBY M KOJMYECTBY BBINOJIHEHHBIX
JIOMAIIHUX padoT, TPAMOTHOCTH B 0(DOPMIICHUH, IPABHILHOCTH BBHITTOTHEHHUSI.

[TpomesxyTouHas arTecTanus IpoOBOIUTCA B GopMe 3a4eTa.

Kpurepunm omenkn 3adeta B TECTOBOM  (opMe: KOJIMYECTBO OauloB WM
YIOBJIETBOPHUTEIBHO, XOPOIIO, OTIMYHO. [1J151 MOTy4eHuUs] COOTBETCTBYIOIICH OLIEHKHM Ha 3a4yeTe i
O KypCy HCHOJIB3YETCS HAKOIMUTEIbHAs CHCTEeMa OallIbHO-PEHTHHTOBOW PabOTHI CTYAEHTOB.
HToroBas OlleHKa CKJIQJBIBACTCS U3 CYMMBbI 0aJIOB MIIM OLICHOK, OJTYYEHHBIX 110 BCEM pa3JiesiaM
Kypca ¥ CyMMBI OaJlJIOB IIOTy4CHHOH Ha 3a4eTe.

Kputepun omneHkr ypoBHS 3HAHUH CTYICHTOB C MCIOJB30BAHHMEM TECTa Ha 3adeTe IO
yueOHOU TUCIUILINHE

Ornenka XapakTepUCTUKH OTBETA CTY/ICHTA
OTan4HO 86-100 % mpaBHIIbHBIX OTBETOB
Xopo1io 71-85 %
Y 10BII€TBOPUTEIIHHO 51- 70%
HeynosnerBoputenbHO Menee 51 %

OneHka  «3auyT€HO»  COOTBETCTBYET  KPHUTEPUSAM  OLEHOK OT  «OTIHYHO» [0
«yJIOBJIETBOPUTEIBLHOY.

OrneHka «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKHU «HEYIOBIETBOPUTEIHHO

KonngectBo 0auioB M OLEHKA HEYJIOBIETBOPUTEIBHO, YAOBJIETBOPUTEIBHO, XOPOIIO,
OTJIMYHO OIPENAEISAIOTCS MPOrPaMMHBIMU CPEJICTBAMU 10 KOJIWYECTBY IPABHIBHBIX OTBETOB K
KOJINYECTBY CITy4aifHO BHIOPAHHBIX BOIIPOCOB.

Kpurepuu onieHnBaHMsI KOMIIETEHIUH CIEAYIOLIHIE:

1. OTBeTbl UMEIOT MOJIHBIE pelIieHHus (C TpaBWIBHBIM OTBEeTOM). WX coaepkaHue
CBHUJIETEJILCTBYET OO0 YBEpPEHHBIX 3HAHMAX OOYyYalolerocs M O €ro YyMEHUH pellaTh
poQeCCHOHANIbHBIC 33/1a4H, OLICHUBAETCS B 5 0a/UI0B (OTJIMYHO);

2. bonee 75 % OTBETOB HMMEIOT IMOJIHBIE pELIeHUs (C MpaBWIbHBIM OTBeTOM). WX
CoJiepKaHNe CBUJIETENLCTBYET O JOCTATOYHBIX 3HAHMIX OOYYArOIIETOCs M €r0 YMEHUH pellaTh
npodeccuoHaIbHbIE 3a/1aui — 4 Gaiia (XopoILo);

3. He menee 50 % OTBETOB MMEIOT TOJHBIE peHIeHUs (C MpPaBWIBHBIM OTBEeTOM) MX
COJIepKaHNE CBHJIETENLCTBYET 00 YAOBJIETBOPUTENBHBIX 3HAHUAX OOYYaIOIIErocs U O €ro
OTPaHUYCHHOM YMEHHHU pelaTh MpoQecCHOHaIbHBIE 3a7aul, COOTBETCTBYIONINE €ro OymyIei
KBaJMpUKanuu — 3 6aia (yI0BIETBOPUTENIBHO);

4. Menee 50 % oOTBETOB MMEIOT pEUIEHHs C MpaBWIbHBIM OTBETOM. WX copepxaHue
CBUJICTEJILCTBYET O CJIA0bIX 3HAaHMAX OOYydYalolerocss W €ero HEyMEHHHM pellaTh
npodeCCHOHANIbHBIC 3a/1a4u — 2 Oaiyia (HeyJOBICTBOPUTEIHHO).
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