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1. IlnaHupyemble pe3yJbTAThl OCBOEHUS AU CHUILIMHBI

Pe3yabTaThbl 0CBOEHUS AU CHUILIMHBI
(unouxamop oocmuoicenust
KOMNnemeHyuu)

I[Inannpyembie o0pa3oBaTeibHbIE
pe3yabrarbl (OP) 00yuyeHnust mo aucuunjinHe

HMOIIK-1.1 3HaeTr OCHOBHBIE IIOJOKCHHUS,
3aKOHEI M METOAbLI B 00JaCTH €CTSCTBCHHBIX,
TEXHUYECKUX HAYK U MAaTEMaTHKH.

OP 1.1.1 /leMoHCTpUpPYET 3HAHHUE OCHOBHBIX
IPyII KOHCTPYKLIMOHHBIX MaTepHaJIOB; OCHOBHBIX
XapaKTePUCTHUK MEXaHMYeCKHMX U  (U3HUECKHUX
CBOWCTB MAaTepHAJIOB; MOHUMAHUE CTPYKTYPHI H
CBOICTB MaTepUasoB.

OP 1.1.2 Knaccuduuupyer marepuaibl H
TPaJAULIMOHHBIE  TEXHOJOTMH MO  OCHOBHBIM
XapaKkTepucTUKaM U cBoiictBaM. [loHMMaer cBs3b
MEXy CTPYKTYpOH M CBOMCTBAMH MarepHalioB U
CIOCOOBI UX U3MEHEHHS.

Pesynbrarel  00y4eHHsT TPOBEPSIOTCS  BO
BpeMsl TEKYIIEr0 KOHTPOJSA 3HAHUM, a TAaKXKE Ha
3a4eTe U DK3aMeHe

HOIIK-1.2  CnocobGeH  BbIOMpaTh
HEO0XOIMMBIC METOJIbI MaTeMaTHKH,
€CTeCTBCHHBIX M TEXHMYECKMX HayK s
aHanm3a npodecCHOHANBHBIX 3a/1a4.

OP 1.2.1 CryneHT, HCIONb3ys NOHATUHHBIN
anmapar JUCHUIUIMHBL  «MarepuanoBeneHue U
TEXHOJIOTHMH», CIIOCOOEH BbIOpaTh Marepuan u
TEXHOJIOTHIO €T0 HM3TOTOBJICHHUS JJIi KOHKPETHOTO
BUJIA M3IICNINS, UCXOMAS M3 YCIOBHI JKCILTyaTaluu
U3JICTIH.

OP 1.2.2 CryaeHt, umesl MpenCTaBICHHUE O
0a30BBIX TEXHOJOTHSIX IMPOU3BOACTBA H3ICIHHA U3
MarepuaioB, HOPMATHBHBIX  JIOKYMEHTaX  Ha
MaTepuaibl M TEXHOJOTHUU M CII0C00ax KOHTPOJIS
KauecTBa, CIOCOOCH cielaTh KOHKPETHBIM KX
BBIOOD ITpH aHAN3e TPOECCHOHAILHBIX 33]1ad.

Pesynpratel  0OyueHuss TPOBEPSIIOTCS  BO
BpeMs TEKYIIEro KOHTPOJsSl 3HAHWW, a Takke Ha
3a4eTe M K3aMCHE

NOIIK-2.1 AHanu3upyeT HCXOJHbIE

TaHHBIE TUTST peleHus 3a1aqy B
poeCCHOHATFHON JeSITeTHHOCTH Ha OCHOBE
3HaHUU poUIBHBIX pas3zenoB
MaTEMATUYCCKUX, TEXHUYCCKUX u
€CTECTBEHHO-HAYYHBIX TUCIUTLTAH
(Monymeii).

OP 2.1.1 CryneHT, HCIONB3Ysd TOHATHHHBIN
anmapar JAUCHUIUIMHBL  «MarepuajoBeneHue U
TEXHOJIOTMW», YCTaHABIUBAET 3aBUCUMOCTb MEXIY
COCTaBOM, CTPOEHHEM, CBOMCTBAMHU MaTepuaioB U
CHoco0eH cpaenarb MPOrHO3 UX HW3MEHEHHUsS IpH
BHEIIIHEM BO3/ICHCTBUU HAa Marepuall.

OP 2.1.2 CrymeHT aHaIM3UpyeT OCHOBHEIC
3Tanbl ~ TEXHOJNOTHMYECKHUX  IPOLECCOB  IpH
IIPOM3BOACTBE U3JIEIUM U UX CBSI3b C ONPECIICHUEM
KauecTBa MPOAYKIUH

Pesynbratel  0oOyueHHs TpoOBepsAIOTCS MpU
BBINOJIHEHUH TPAKTUYECKHX, JTJAOOPATOPHBIX paboT.




2. Jdranel JAOCTHKCHUSA OﬁpaSOBaTeJIBHLIX PE3yJAbTAaTOB B IPOLECCEe OCBOCHUA NUCIHUIIIHHBI

Paznensl u(umm) TeMbl
JUCIUILINH

OO6pazoBareibHBIE Pe3yIbTaThI

@opMBI TEKYLIETO
KOHTPOISL H
IIPOMEKYTOYHOM aTTeCTalnu

Tema 1.1 Metamnyprudyeckoe

IIPOU3BOJICTBO

NOIIK-1.1
NOIIK-1.2

Texywuti KOHMpPONw:
Tecm
ITlpomescymounasn
ammecmayusi:
3auem

9K3aMeH

Tema 1. 2 Jlureitnoe
MIPOU3BOCTBO

NOIIK-1.1
NOIIK-1.2
NOIIK-2.1

Texywui KOHMpPOb:

Tecm

Omuem no npakmuueckou
pabome
Iipomescymounasn
ammecmayus:

3auem

9K3aMeH

Tema 1.3 O6paboTtka
METAJIJIOB JIaBICHHUEM

NOIIK-1.1
NOIIK-1.2
NOIIK-2.1

Texywuti KOHMPONb:

Tecm

Omuem no npakmuueckou
pabome
Tlpomescymounasn
ammecmayus:

3auem

9K3aMeH

Tema 1.4 Capounoe
MIPOU3BOICTBO

NOIIK-1.1
NOIIK-1.2
NOIIK-2.1

Texywuti KOHMPONb:

Tecm

Omuem no npaxmuueckou
pabome
Ipomesicymounas
ammecmayusi:

3auem

9K3aMeH

Tema 1.5 TexHomorunueckue
OCHOBBI IPOU3BO/ICTBA
JeTajieil MeToJaMu
pa3mepHoi 00paboTKH

NOIIK-1.1
NOIIK-1.2
NOIIK-2.1

Texywuti KOHMpPONb:

Tecm

Omuem no npaxmuieckou
Ipomesicymounas
ammecmayus:

3auem

9K3aMeH

Tema 1.6 TexHOJOTHYECKHE
OCHOBBI IPOU3BOICTBA
MaTepHaJIOB HA MOJIMMEPHON
OCHOBE

NOIIK-1.1
NOIIK-1.2

Texywuti KOHMpPONb:
Tecm
Ilpomesxcymounas
ammecmayusi:
3auem

9K3aMeH

Tewma 1.7 IToponikoBbie
TEXHOJIOTHHI

NOIIK-1.1
NOIIK-1.2

Texywuii KoHmpons.:
Tecm
IIpomesxcymounas
ammecmayus:
3auem




IOK3AMEH

Tema 2.1 MeTtaisl U CIUIaBEI

NOIIK-1.1
NOIIK-1.2
NOIIK-2.1

Texywuii KOHmMponw:
Tecm
Ilpomesicymounas
ammecmayusi:
3auem

9K3aMeH

Tema 2.2 Tlonumeps! u
MaTepHajbl Ha UX OCHOBE

NOIIK-1.1
NOIIK-1.2
NOIIK-2.1

Texywuti KOHMPONw:
Tecm
Tlpomescymounasn
ammecmayusi:
3auem

9K3aMeH

Tewma 2.3 Kepamuueckue

MaT€pHralibl U CTCKIIO
10.

NOIIK-1.1
NOIIK-1.2

Texywuu KOHMpPOb:
Tecm
Tlpomescymounasn
ammecmayus:
3auem

9K3aMeH

11 Tema 2.4 Marepuaisl co

NOIIK-1.1
NOIIK-1.2

Texywuii KOHMpPONb:
Tecm
Ipomescymounas

CIIEUaIbHBIMU CBOMCTBAMU ammecmayusi:
3auem

IK3AMEH

3. OueHouHbIe CpeACTBA /Jisi TPOBeIeHHS TeKYIero KOHTPOJS M MeTOAHYEeCKHE
MaTepHaJibl, oNpeesiiolue MPoue1ypy UX OlleHUBAHUS

Texkymuili KOHTPOJb NPOBOJMUTCS B TEUEHHE CEMECTpPa C LEJIbI ONPEIEICHUS YPOBHS
YCBOEHUsI OOyYarONIMMHUCS 3HaHHWH, (HOPMHUPOBAHHS YMEHHH W HaABBIKOB, CBOEBPEMEHHOTO
BBISIBJICHUS IIpenojaBaTeleM HEAOCTaTKOB B MOATNOTOBKE OOYyYalOLUIUXCS U HPUHATHS
HEOOXOJMMBIX MEp IO €€ KOPPEKTUPOBKE, a TaKKe JJIsi COBEPIICHCTBOBAHUS METOAUKU
oOydeHus1, opraHu3anuu yueOHol paboTsl, U pukcupyercs B GopMe KOHTPOJIBHOM TOUKH HE MEHee
OZIHOTO pa3a B CEMECTP.

3.1. Tecr

Bbanx 6onpocos TCCTOB HAXOAUTHCA B SJICKTPOHHBIX KypcCax
URL.: https://moodle.tsu.ru/course/view.php?id=1438 u
URL.: https://moodle.tsu.ru/course/view.php?id=3537

1. Ilpumepwr 6onpocos mecma
1. Kakyro CTpyKTypy B COCTOSIHUU ITOCTaBKHU JOJDKEH UMETh IIPOKAT U3 HU3KOYIJIEPOAUCTOMN cTaIun?
Otset: 1) pepput + nemMeHTuT; 2) dpepput + aycTeHuT; 3) peppuT + Nepiaut; 4) LEMEHTUT +IEepPIUT.

2. K xaxoii rpymre kKadyecTBa OTHOCSTCS CIEAYIONIME MaTepUalbl CO CIeIyIOIUMI 0003HAYCHUSIMU:
10XH/ITIA, XT'CA?

Otget: 1) OOBIKHOBEHHOTO Ka4eCTBa; 2) KaueCTBEHHBIE; 3) BHICOKOKAauY€CTBEHHBIE;

4) 0cO0OBBICOKOKAUECTBCHHBIC

3. Vkaxure ycinoBus oOpazoBaHMs (as3bl B CIulaBe A-B, mpencTaBisitoniel coboil meépowiii
pacmeop.



OtBer: 1) KOMIOHEHT A PacTBOPSETCA B KPUCTAIUIMYECKOM pemiEéTke KOMIOHEHTa B, Wi
HA00OPOT, KOMIOHEHT B pacTBOPSETCS B KPUCTAIITUYECKON pelIéTke KOMIOHEHTA A.

2) KOMIOHEHTHI A W B BCTYMalOT B XHMHUYECKOE B3aMMOJIEHCTBHE C OOpa30BaHHWEM HOBOM
KPUCTAJIINYECKOU PEIIETKH;

3) KOMITOHEHTHI (pa3bl COXPAHSIIOT CBOM KPUCTAJUIMYECKUE PELIETKU, HE PACTBOPSIOTCS IPYT B
Jpyre U HE BCTYNAIOT B XUMUYECKOE B3aUMOJIEHCTBUE.

Memoo pexomenoayuu no 8bINOIHEHUIO

TecToBble 3alaHUs TMPEAYCMATPUBAIOT 3aKPEIUVICHUE TEOPETHUYECCKUX 3HAHHWM, IMOJYYCHHBIX
CTYIEHTOM BO BpeMs 3aHATHA 1O JaHHOW JucuuiinHe. VX Ha3HaueHWe — yriIyOuTh 3HAHUS
CTYIEHTOB MO OT/EJIbHBIM BOIIPOCaM, CHCTEMAaTHU3UPOBATh MOJIYYCHHbIC 3HAHUS, BBISBUTH YMEHHUE
MPOBEPSATh CBOM 3HAHHWSA B pabOTe€ C KOHKPETHBIMH MarepuajaMu. IIpu MOAroToBKE K PEHICHHUIO
TECTOBBIX 3aJIaHUM PEKOMEHYeTCsl TOBTOPUTH MaTepUaibl MO MPOUIeHHBIM TeMaM. Ha BblnoyiHeHHe
tecta oTBoaUTCS OT 20 10 40 MUHYT B 3aBUCUMOCTH OT TEMBI.

Kpumepuu oyenusanus

OreHka XapakTepucTHKa OTBeTa
3a4TeHO ot 80 % npaBUIBHBIX OTBETOB
He 3auteno mMenee 80 % mpaBMIIBHBIX OTBETOB

3.2. IlpakTu4yecKkue 1 JadopaTopHbie padoThI

['maBHas 1enb mNpakTUYeCKOW WM pPabOTHl 3aKioyaeTcsi B BBIPAOOTKE Yy CTYICHTA
[IPAaKTUYECKUX YMEHUH, CBA3aHHBIX C pELIEHUWEM OIpEeAeJeHHbIX 3a7ad B  o0jacTu
MaTepUajIoBeICHUS U TPAAUIIMOHHBIX TEXHOJIOTUM, ¢ 0000IIEHNEM 1 UHTEPIPETAIle TeX WU UHBIX
HCCIIEI0BATENbCKUX MaTepuasioB. Kpome Toro, 0>xuaaeTcsi, YTo pe3yibTaThl MPAKTUYECKUX 3aHATUN
1 1a00paTOpHBIX paboT OyAyT BIIOCIEACTBUHN MCIIOJIb30BATHCS YUAIIUMCS JIJIsl OCBOCHUS] HOBBIX TEM.

[Ipyu monroToBKE K BBIMOJIHEHUIO MPAKTUYECKOTO 33JaHUs HEOOXOAWMO MOBTOPUTH JIEKIUH U
METOIMYECKOE YKa3aHHE MO TEME BBIMOHAEMOTO 3a/IaHusI.

[Ipu BbIMONHEHMM 3aJaHUS HEOOXOAMMO BHHMMATEIBHO HW3YYUTh MpEAsiaraeMblil Marepua,
MOJYYHUTh OT TIPENoaBaTelNsi Ha 3aHATHH Pa3laTOYHBIA MaTepual U B COOTBETCTBHU C 3a/IaHUEM,
U3JI0)KEHHOM B METO/IMYECKOM YKa3aHHUU MO TeMe IMPaKTUYeCKOH paloThbl, BBINOJHUTH PabOTy H
HamMcaB OTYeT. B KOHIlE 3aHATHS HEOOXOAMMO CIaTh OTYET MPETOAaBaTeNI0 B BHJE COOECETOBAHMS
1o TeMe palboThI.

Otyer o pabore odopmisieTcss B TeTpaau M JOJKEH COJEpKaTh Ha3BaHUE, 1eJdb PabOThI,
rpaduky, MOAPOOHBIN aHAIIN3 MOJYYEHHBIX PE3YIIBTATOB C U3JI0KEHUEM BBIBOJIOB.

Tembl npakTH4yeckux 3ansaTuii Pasnena 1

CocraBieHue CXeMBI TEXHOJIOTHYECKOIO npouecca nmojiyueHus JIMCTOBOI'O IMPOKATKU

CocraBieHue CXeMBI TEXHOJIOTHUECKOIO npounecca nmojiydCHust COpToBOI'o ImpoKara

KOHTpOJ'IL Kau€CTBa OTIIMBOK

O0603Ha4eHHs CBApHBIX IIBOB Ha YepTexax

1
2
3
4. | Tumbl cBapHBIX COEAMHEHU U MBOB. MaKkpoaHaan3 CBapHbIX [IBOB
5
6

CocraBieHus ONepalOHHON KapThl KOHTAKTHOW CBAapKH apMaTypHOM CETKH




7. | ToxapHas 00paboTKa MaTepuanoB

8. | CBepnuibHas 00pabOTKa MaTepHaioB

9. | ®pesepHast 00pabOTKa MaTepruaIoB

Tembl 1a00opaTopHbIX 3aHsaTH Pasnena 2

MexaHn4ueCcKre CBOMCTBA METAJIIOB U CILIABOB U MCTOAbI UX OIIPCACIICHUA

O6H_[a$I KJ'IaCCI/I(l)I/IKaI_II/IH 1 0003HaYEHHE METAJIOB U CIIJIaBOB

JrarpaMMbl COCTOSIHHI

N3y4yeHne MUKpOCTPYKTYPBI YyT'YHOB

Biistnue Temneparypbl HarpeBa Ha CTPYKTYPY M CBOMCTBA 3aKaJICHHOW CTaln

1
2
3
4. | 3yueHne MUKPOCTPYKTYPHI CTAJICH
)
6
7

KJ'IaCCI/I(bI/IKaHI/IH 1 CBOMCTBA KOMITO3MITMOHHBIX MaTrcpuajioB

Ouenka XapakTepucTuka OTBETa

CryaeHT 3HAaeT U MOHMMAeT KOHEUHYIO LIEeTb U 3a7aud padoTHI.
3autero PaGora nomkHa OBITH BBIMIOJIHEHA MOJHOCTHIO, MIPAaBUIIBHO O(GOpMIICHA B
COOTBETCTBHM C 3amaHueM. lIpm HEoOXOAMMOCTH JOIDKHA COJepXKaTh

MPAaBUIBLHO OOPMIICHHYIO Ipa)UIeCKYIO YacTh.
Pabora BeITIONTHEHA HE MOJTHOCTHIO WM HempaBwibHO. CTYICHT He
He MOHUMAeT Ielb M 3afadyu paboThl, JOMyCcKaeT TIpyOble OLIMOKH B
SAUTEHO HanmMCaHUM W OQOPMIICHHM OTYETa, HWCIBITHIBACT 3aTPyJHCHHUS B

(bOpMy.TII/IpOBKe COOCTBEHHBIX ny(ﬂeHHﬁ, HECIIOCOOEH OTBETUTH Ha
JOINOJHHUTCIIbHBIC BOITPOCHI

OPHBIX padoT

4. OneHo4YHbIe CPeACTBA AJIs1 IPOBeCHHUS TPOMEKYTOUYHOM aTTeCTANMHI

purt
epu

one
HHUB
aHH

npa
KTH
YyecK
HX U
J1a0
opart

Kputepun onieHnBaHus 3a4eTa U 3K3aMeHa MpejcTaBiieHbl B pasaene 10 Paboueit mporpammel
JUCHMIUINHEL «I[pOMBIIIIEHHBIE TEXHOJIOTMHA U NMHHOBALIUN Y.



3auem npoBoguTcs o 1 Pa3zaeny quCHUIIMHEI B IEPBOM CEMECTPE.

Okzamen BO BTOPOM ceMecTpe mpoBoautcs no Paszneny 2 B ycTtHO# (opme mo Ouseram.
DK3aMEHAIIMOHHBIN OMJIET COCTOUT U3 TPEX YaCTEH.

Jnist 3auema MCTIONB3YIOTCS TECTOBBIE BOIIPOCH M3 00IIero GaHka BOIPOCOB, PACIION0KEHHBIX
B AJIEKTPOHHBIX KypcaxX JUCLMILTUHBI:

URL: https://moodle.tsu.ru/course/view.php?id=1438 u

URL.: https://moodle.tsu.ru/course/view.php?id=3537.

Jlyia sK3aMeHa HCIOJNIb3YIOTCSl TeOopeTHuecKHre Borpochl no Paznenam 1 u 2 nucuuruivHbel u

MpaKTHYecKas 3a/1a4a
Teopemuueckue 80npocwi 0Jis IK3AMEHA

1. BeegeHue B Hay4YHOE U MH)KEHEPHOE MaTepHalloBeICHHUE:
1) Buapl MarepuanoB (METaUIbl, KEpaMHKa, OJTMMEPbI, TOJYITPOBOTHUKH, KOMIIO3HTHI).
2) PasnuuHble YpOBHH CTPYKTYpPbI (CyOATOMHBIN, aTOMHBIN, MUKPOYPOBEHb U T. JI.).
3) CBsi3b MKy CTPYKTYPOI, CBOMCTBAMU M MTOBEJICHUEM MaTCPUAIIOB.
4) CpoiicTBa MareprasioB (MeXaHUUECKHE, PU3HMUSCKHE, IKCILUTyaTal[HOHHbIC U T.11.)

2. MeTabl U CIIIaBhI:
1) CTpoeHue MeTaIoB, TUIBI KPUCTAIUTMYECKUX CTPYKTYP.
2) DnemMeHTHI TeopHH ciyiaBoB. Pa3zoBasi CTPYKTypa CILJIaBOB.

3. JlnarpamMMbl COCTOSIHUSI CILJIABOB:

— C [IOJIHOM pacTBOPUMOCTHIO KOMIIOHEHTOB TBEPAOM COCTOSIHUM;

— C MIOJIHOM HEPACTBOPUMOCTBIO B TBEPJIOM COCTOSIHUU;

— C OTPaHUYECHHOU PACTBOPUMOCTHIO U 00PA30BAHUEM SBTEKTHKHU;

— o0pazyrole yCTOWYMBbIE XUMHUUECKHE COSAMHEHUS TOCTOSHHOTO COCTaBa.
Koppensauus TumoB quarpaMM COCTOSIHUSL M CBOMCTBA CIUIABOB.

[IpaBuno Kypnakoga.

4. PaBHOBeCHAas iarpaMma COCTOSIHUS CIJIABOB CUCTEMBI «GKEJI€30-YITIepOI»:
1) Tumsl a3 u npeBpaIIeHHs B CIJIABaX CUCTEMBI (OKEJIC30-YIIICPOIY.

2) IlocTpoeHHe KpUBBIX HAarpeBa U OXJIAXKICHHUS.

3) [IpaBuso KOHIIEHTPAIIMNA U TIPABUIIO OTPE3KOB.

5. Muxkpoctpykrypa craneil. Bnusuue ¢pazoBoii CTpyKTyphl Ha CBOWCTBA.

6. Muxkpoctpykrypa uyryHoB. Knaccuduxanust yyryHoB. BiusiHue cTpyKTypbl Ha CBOMCTBA.
O06o03HaueHne 1 001aCTH IPUMEHEHUS YyT'YHOB.

7. Tepmuueckas 00pabOTKa CTaM:

1) Buast omxura, orxur |-ro u ll-ro pona. Hopmanuzarus.

2) 3akaika, BUJbl 3aKaJIKH, 3aKaJO4Hble Cpeibl. MapTEeHCUT 3aKalKH.
3) IIpokanmBaeMOCTh M 3aKaJINBACMOCTb CTAJIH.

4) Otyck u ero pa3HoBUIHOCTU. CTPYKTYpBI OTIYCKA.

5) Crapenwue.

8. XumMmuko-TepmMuueckas 00paboTKa CTaH:

1) nemMeHTaLHSA;

2) a30TUPOBAHUE U [[HAHUPOBAHKUE, HUTPOIIEMCHTAIIHS
3) GopupoBaHHe, aTUTUPOBAHKHE, XPOMUPOBAHHUE U JIP.



9. Knaccudukauusi craned 1Mo XUMHUYECKOMY COCTaBYy, KayeCTBY, CTENEHU PACKUCIICHUS,
Ha3HAYCHMIO, IPOYHOCTH, COJCPKAHUIO YITIepoia U JIETHPYIOUINX d1eMeHTOB. O003HaueHe cTaiel.

10. Menp u criiaBbl Ha €€ OCHOBE:!

1) Menp, e€ cBoiicTBa 1 0003HAUEHHE B 3aBUCUMOCTH OT CTETICHU YHUCTOTHI.
2) O6mas kmaccuuKaIus MEIHBIX CIUIaBOB.

3) OGo3Ha4YeHNE METHBIX CIJIABOB U 00JIACTH TPUMEHEHUS.

11. 1) V3meHeHue CTPYKTYpbl M CBOWCTB MeTajlla M CIIaBa MPU XOJOMHOM IUIACTHYECKON
nedhopmaryu:

2) V3MeHeHue CTpyKTYphl Ie(OPMUPOBAHHOTO METAJIA IIPH HArPEeBe:

— IIpouieccrl Bo3Bpara.

— Pexpucrammmsanus u e€ ocoOeHHOCTH. [opsiuas v XonoaHas aedopmarius.

12. TTonumepst:

1) xmaccudukanus mo GopmMe MOICKYII.

2) KpHCcTaJNIn4ecKas 1 aMop(Hasi CTPYKTypa IOJIUMEPOB.

3) kiaccudukanys 1mo Ipupoe.

4) paznuuus MeXIy GU3NIECKIMU COCTOSHUSMU TTOJIMMEPOB.
5) MexaHn4ecKre CBOWCTBA MOJUMEPOB.

6) MIacTMacChl

13. Meramnypruueckoe mnpou3BoAcTBO. UYépnast meramnyprus. IloarotoBka pyn K IUIaBKe.
HcxonHble Marepuasbl. BelmiaBka 4yyryHa B JOMEHHbIX neyax. [IpoayKThl JOMEHHOTO MPOM3BOICTBA.

14. BrinaaBka cTalu. MCTaJ'IJ'Iypl"I/IqCCKI/Ie IIpOoLCCChI. Brinnaska B MapTCHOBCKOﬁ II¢4yu U B
KHUCJIOPOAHBIX KOHBEPTCPAX. Brmnaeka B QJICKTPUUCCKUX U MHAYKIIWMOHHBIX IICYax. PaznuBka cranm.

17. JIutse:

1) CymHOCTD JTUTHS

2) nuTelHbIE CBOMCTBA

3) BUbI TUTHS B 3aBUCUMOCTH OT Marepuasa JUTeHHO (HopMbl

18. CoBpemenHble cnocoObl JHUThA (CymIHOCTH croco0a, o00opyroBaHME, OIepalyH,
JIOCTOUHCTBA U HEJTOCTATKH):

1) muThE B pa3oBble NIMHUCTO-TIECYaHbIE TUTEHHBIE (OPMBI

2) TuThE B KOKUJITH

3) MUTHE IEHTPOOEIKHOE

4) nUTHE 1O BBHITUIABIIIEMBIM MOJIEIISIM

5) muThE B 000704YKOBBIE (POPMBI

6) TUTHE MO/ JaBICHUEM

20. OOpaboTka MeTa/JIOB JaBIEHHEM (CYIIHOCTh croco0a, MHCTPYMEHTHI, 00OpyIOBaHHE,
OIepaLuu, MPOAYKIIHS, JOCTOMHCTBA U HEJOCTATKH):

1) mpokatka

2) npeccoBaHue

3) BosoueHue

4) cBOOOTHAsT KOBKA

5) oOBEMHas mITaMITOBKA

6) TMCTOBAs IITAMIIOBKA



21. MeTozp! TOTy4eHHS] HEPa3beMHBIX COCTMHCHHI

1) CBapxka. Kiacchl cBapku B 3aBUCMMOCTH OT BUJIa BBOAUMOW SHEPTUU

2) Jyrosas cBapka. CBapounas ayra. Kiaccudukamnus ayroBoil cBapkH IO THITY 3JICKTPO/a,
criocobaM 3aluThl CBAPOYHOW BaHHBI, CIOCOOY MONKIIOYCHHS] K HCTOYHUKY IMUTAHUS, COCTaBY
AIIEKTPOHOTO METaIa, CTEIIEHU MeXaHU3aI1H.

3) CapouHble MaTepHUaIbl

4) T'a3zoBas cBapka

5) CBapka sneKTpuyeckasi KOHTaKTHas

6) ITaiika

22. Metonsl pa3MepHOi 00paboTKH
1) knaccudukanus o BUIY BBOJUMON SHEPTHH
2) XapaKTepHCTUKA JIE3BUWHOW 1 aOpa3uBHOIN 00pabOTKH

IIpakmuueckue 3a0anus Ha K3amen

1.
1) TlocTpouTh KPUBYIO HarpeBa psIOM C AMArpaMMOi COCTOSTHHS «OKene30-1ieMeHTUT
2) VYkazaTb Ha KaXJIOU cTaauy KPUBOi HarpeBa (a3oBblii COCTaB CILIaBa

3) OmnpenenuTh KOHLIEHTPALIUIO YIJIEPoaa B Kax 101 (a3e npu 3alaHHON TeMIiepaType

4) VYxa3aTh 10 KaKUM JIMHUSIM MEHsIETCsl (pa30BbIl COCTAB K0 (a3bl, copeprKkalieics B
CTPYKTYpE CIlJIaBa IpH 3aJlaHHOM TeMIlepaType

Ne | Konnenrpanus | Temneparypa Ne Konuenrpanusa | Temmneparypa
yriepoaa B % | onpeneseHus yriepojaa B % olpeneneHus
KOHIICHTPAIUH U KOHIICHTPAIIUH U
nosu (a3 noiu (a3
(mpuMeHeHus (mpuMeHeHus
npasui) B rpaa C MIpaBmII) B Tpaj
C

1 104 1300 11 |25 1147

2 |50 900 12 | 3,0 650

3 | 6,67 1400 13 |43 1200

4 10,8 1400 14 |15 800

5 0,2 800 15 |18 900

6 |55 900 16 |4 20

7 103 1510 17 |55 100

8 |07 1400 18 |60 1000

9 (0,8 1200 19 |05 1450

10 | 3,5 1150 20 |07 600

2. HarmcaTh Mapky, ykaszatb ee HazBaHue B cootBeTcTBuU ¢ ['OCT, pacumdpoBars Bce OyKBBI U
UGPHI ¢ YKa3aHUEM €TUHUL] U3MEPEHHUs BCEX YUCIIEHHBIX 3HAUCHUN

3amanue Ui 3amanue I 3amanue It

pacmnpoBKu pacmppoBKU paciuppoBKU
Ne 0003HaueHUI Ne 0003HaueHMI No 0003HaYeHU I

Crbric Cr3mnc Cr3mc

20mc 25XH35BT I5SH10X11M2T
1 38XH3IMA 8 PO9K1 15 V10




TXD V8 08xn
Ct2mc Crébnc Cr2nc
20 20 08xn
9X5BD 38XH3MA 40XI'"CH3BA
10X23H18Y12 |9 V12 16 VI12A
Ct2Kn Ct5nc Crdcn
50I° 40 60I"
17XH35BT 12X17H16M3T 08X23H18M
V11A 10 V9A 17 YA
Ct3kn Ct5nc Cr4dnc
50I° 50 60I"
1012C 30X2I'CH2BM 12X21HST
V8 11 V13A 18 Vi1
Cr511c Cr51c Cr4rc
50 30 45
30X2I'CH2BM 30XH2B®D 15XCHA
9XD 12 V10 19 V13
Ct3cn Crdxn C12kn
40 55T 70I°
12X17H16M3T 12H12K15M10 12XH35BT
V13 13 VA 20 V12
Ct2mc Crdxn Ct5mc
08xn 55T 1011c
10X17H13M2T 30H10X11M2T 14XTC
VI2A 14 V11A 21 V8

3.

— BpIOparh TEXHOJIOTHIO MOJIYYEHHUs OTIMBKU IIAaTyHa JBUIATENsl BHYTPEHHETO CrOPAaHUS U3
JUTEHHOTO aJIFOMUHHEBOTO cIuiaBa. Beioop 000CHOBATE.

— BoIOparh TEXHOJOTHIO MONY4YEHUSI OTJIMBKHU I XYIOXKECTBEHHOTO JIUThSI CKYIBNTYpPHI U3
yyryHa. Bei0op o60cHOBaTS.

— BpIOparh TEXHOJIOTHIO MOJIy4€HUs OTIAUBKU TPYObI U3 uyryHa. Beioop o60cHOBaTH.

— BrIOparh TeXHOJIOTHIO MOy4YeHUs KOJIEHYaToro Baja Juist OiroMuHra. Berobop 000CHOBATS.



