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KOMIIETEHIIUA YK-1

®opMyJIMPOBKA KOMIIETEHMH
CriocobeH OCyIECTBIIATh IMOMCK, KPUTHMUYECKUM aHalu3 M CHUHTE3 MH(POpPMalUH, NPUMEHATh
CUCTEMHBIN IOJIXOJ ISl PELIEHUs] IOCTABJICHHBIX 3a/1a4.

HepequB JUCHUIIIMH U IIPAKTHK

HNupekc Ha3Banue TUCHMILIHHBI
51.0.01.01 Ucropus (ucropust Poccuu, BceoO1mas uctopus)
b1.0.03.04 dusnueckast XUMus
52.0.02(Y) Hay‘lHO-I/ICCJ'Ie,HOBaTeJ'IBCKafI paboTta (moslyueHHE NEPBUYHBIX HABBIKOB
HAYYHO-UCCIICIOBATEILCKON ACSITEILHOCTH)
b2.B.02(IT) ITponsBoacTBenHas npaktuka (HayuHno-uccienoBarenbckas pabora)
Bb3.01(J1) BrinonHenue u 3anyra BeITYCKHON KBAIM(UKAITMOHHOW PabOTHI

OTBETHI K ®OHAY OHEHOYHBLIX CPEJACTB I10O ITPOBEPKE

CO®OPMUPOBAHHOCTHU KOMIIETEHIIMHN YK-1

UCTOPUSA MCTOPUA POCCHUH, BCEOBLIASA UCTOPUA)

KJIIOY K 3AJJAHHVAM C BBIBOPOM 1N 5TAJIOHBI OTBETOB

Howmep 3ananus

OTtBeT

2

2

4

1

1,4

1,2

2,5

o N O O b~ W DN

a-2
6-3
B-1
r-5

a-1
0-3
B-4
r-2

10

a-4




0-5
B-3
r-2
11 123
12 213
13 Otpeuenne Hukomas Il ot mpecrona
14 OTKpbITHE COIO3HUKAMU BTOPOTO (hpOHTA

OU3NYECKASA XUMUA

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep Bompoca | 1 2 3 4 5 6 7 8
Howmep B 0 0 B a ornm i aBJl
MIPABIIILHOTO
OTBETA
9 10 11 12 13 14 15
aryg 1-a 1-0 1-r 1-r 1-8 1-6
2-T 2-B 2-a 2-- 2-0 2-T
3-B 3T 3-0 3-B 3-a 3-a
4-0 4-a 4- 4-a 4-r 4-p
5-8 5-0

16 | Peakmus moiaeT B NpsIMOM HaIpaBIICHUH

17 | Karanuzarop yckopseT Kak IpsMYI0, TaKk 1 0OpaTHYIO peakiiy B paBHOH CTENEHH, TOITOMY
OH HE BIIMSET HAa CMEIICHNUE PABHOBECHUS, a TOJIBKO YCKOPAET €ro focTixenue. 1o
OTIpE/IeNIEHUIO KaTaJIu3aTop HE ABJISETCS HU PEareHTOM, HU IPOJYKTOM PEaKIIUH.




KOMIIETEHIIUSA YK-2

@DopMyJIHPOBKA KOMIIETEHIIUU:

CrniocoOeH orpenensaTh Kpyr 3ajlad B paMKax MOCTaBJICHHOW IIeJId M BBIOMpPATh ONTHMAaJbHbIC
CIOCOOBI UX PEIICHUs, UCXOJS M3 JCUCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS PECYpPCOB U
OTpaHUYECHUH.

HepequL JUCHHIIINH U ITPAKTHK

HNnaexc Ha3zBanue qucnunmJInHbI

b51.0.06.03 [Tpon3BOACTBEHHBIN MEHEIKMEHT

52.0.01(IT) [IpousBoacTBEeHHAass ~ TeXHOJOrHMYeckas  (MPOEKTHO-TEXHOJOTHYecKast)
MPAKTHKA

52.0.02(Y) Hay‘lHO-I/ICCJ'Ie,HOBaTeJ'IBCKafI paboTta (moslyueHHE NEPBUYHBIX HABBIKOB
HAYYHO-HMCCIIEJOBATEIbCKOM IS TETbHOCTH)

b2.0.03(Y) VYyeOHast 03HAKOMUTEIbHAS MTPAKTHKA

b2.B.01(I1x) [Tpon3BoACTBEHHAS IPEIIUILNIOMHAS TPAKTHKA

b2.B.02(I1) ITpousBoncTBennas npaktuka (HayuHo-uccnenoBatensckas pabora)

b3.01(M) BrimonHeHue 1 3amuTa BeITYCKHOM KBATH()HUKAIIMOHHON paboThI

OTBETHI K ®OHAY OLNEHOYHBIX CPEJCTB I1O ITPOBEPKE
CO®OPMUPOBAHHOCTHU KOMIIETEHIIUU YK-2

MPOU3BOJICTBEHHBI MEHE)KMEHT

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 1|2 3 | 4 5 6 7

BOIIpoOCa

Howmep a | B B B 0 a-4 | a-4
PaBUIBHOTO 6-1 | 6-3
OTBETa B-2 | B-2

r-3 r-1

Kittou k mpakTHueckoMy 3a/1aHuIo

1. Onpenenenue yucToro uckoutTupoBanHoro goxonaa (Y1) 3a 3 rona:

Y1 =-200-400+ 500+ 1000+ 1500+ 1500=3 900 TbIC. P.

2. Onpenenenue BenuunHbl HBeCTHIHH (1):

N =500+ 600 =1 100 TbIC. P.

3. lns onpeneneHus Cpoka OKyInaeMOCTH pacCUMTaeM JTMCKOHTUPOBaHHBIN noxon (/1)
HapacTaIOUIUM UTOTOM:

1-it roq: JIJ1 =-200 + (—400) = —-600 TbIC. p.;

2-it rom: JIJ1 = (-600) + 500 + 1 000 = 1 500 — 600 = 900 ThIC. Pp.;

3-i rox 1-e momyrozaue: JIJI =900 + 1 500 =2 400 TbIC. p.

CpoK OKyMaeMoCTH HACTyMaeT B 1-M nmonyroauu 3-ro rojga GyHKIIMOHUPOBAHUS MTPEATIPUSATHSL.




KOMIIETEHIIUSA YK-3

@DopMyJIMPOBKA KOMIIETEHIIUN :
Crnioco0eH oCyIecTBIATh COLMANIbHOE B3aMO/ICHCTBHE U PEaTH30BbIBATH CBOIO POJIb B

KOMaHZEC.

HepequL JUCHUIIIMH U IIPAKTHK

Hnaekc Ha3Banue JucCHUNINHBI
51.0.02.03 Ilcuxonorus
b1.0.06.03 [Tpon3BOACTBEHHBIN MEHEIKMEHT
b2.0.03(Y) VYyeOHast 03HAKOMHUTEIbHAS MTPAKTHKA
Bb3.01(J1) BrinonHenue u 3anmra BeITYCKHON KBAIM(UKAITMOHHONW PaOOTHI

OTBETHI K ®OHAY ONEHOYHBLIX CPEJCTB I1O IIPOBEPKE

C®OPMUPOBAHHOCTHU KOMIIETEHIIUU YK-3

ncuxoJiorums

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OTtser
1 B
2 b
3 A
4 r
5 ANl
6 AT'JT
7 1-B
2-A
3-T
4 -b
8 1-b
2-B
3-A
4-I
9 1-B
2-b
3-A
4-I
10 I'/IAB
11 [Toabem, IIpoOyxaenune, Cnan, Kpuznc
12 Henun, Ponu, [Ipoueccsl, MeXIMYHOCTHBIE OTHOLIEHUS.
13 bezonacHocts, Ha mar Bnepenu, I dextuBHocTsb, Ennnas komanma,
YBaxxenue, OTBETCTBEHHOCTH 32 Pe3yJbTar.




KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

MMPOU3BO/ICTBEHHBI MEHE/[)KMEHT

Homep 1123 | 4 5 6 | 7|8 9 10 | 11 | 12 |13 |14 | 15
BOMNpoOca
Howmep a|a| a| 0| B 6 | r | r | a4 | B a |a4|a|B|O
MpaBUIBLHOTO | O 0-1 0-3
OTBETa r B-2 B-2

r-3 r-1




KOMIIETEHIIUA YK-4
@DopMyJIMPOBKA KOMIIETEHIIUN :
B YCTHOM M TMCBbMEHHOW ¢GopMax Ha TrocydapcTBEHHOM s3bike Poccuiickoit ®enepanuu u

MHOCTPaHHOM(BIX) SI3bIKE(AX)

HepequB JUCHUIIIMH U IIPAKTHK

Hnaekc Ha3Banue JuCHUIIINHBI
b1.0.02.01 NHocTpaHHBIN SI3bIK
51.0.02.02 Pycckuii S3bIK U KyJIbTypa peuu

OTBETHI K ®OHAY ONEHOYHBLIX CPEJCTB I1O IIPOBEPKE
COPOPMUPOBAHHOCTHU KOMIIETEHIIMN YK-4

UHOCTPAHHBIN SI3bIK (AHI'JIMMICKUM S13BIK)

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OTBer

3

2

4

1

1,3

1,2

1,4,5

O INO|ONBAWIN|F-

1-b
2-C
3-d
4-a

9 1-b
2-e
3-d
4-a

10 1-c
2-a
3-e
4-d

11 231

12 321

13 copper, zinc

14 high, low

PYCCKUM SA3BIK U KYJbTYPA PEUH

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBer

1 B

2 B




O IN|OO| OB |W

10

4-8

11

A, B,B, T

12

A.B,T.,B

13

Opdosnyeckrie HOPMBI — ’TO HOPMBI IPOUZHOIICHHSI B YCTHOW PEYH.

14

CnoBa KaproHmu3Mbl




KOMIIETEHIIUA YK-5
®opMyJIHPOBKA KOMIIETEHIMH:
CnocoOeH  BOCHPUHMMATh  MEXKYJIbTYpHOE pa3HooOpa3ue oOmecTtBa B COLMAIBHO-

HUCTOPUYECKOM, ITHYECKOM U (pritocohcKOM KOHTEKCTaxX

HepequB JUCHUIIIMH U IIPAKTHK

HNupekc Ha3Banue TUCUMILIMHBI
51.0.01.01 Ucropus (ucropust Poccuu, BceoO1mas uctopus)
b1.0.01.02 Odumtocodust
b1.0.01.03 Kynbryposorus
b1.0.01.04 OCHOBBI pOCCUNCKON rOCYIapCTBEHHOCTH
52.0.01(IT) [IpousBoacTBeHHAass ~ TeXHOJOrudeckas  (MPOEKTHO—TEXHOJOTHYECcKasl)
MpaKkTHUKa
b2.0.03(Y) Y4eOHast 03HAKOMUTENIbHAS TPAKTHKA
b2.B.01(I1x) [IpousBoACTBEHHAs IPEAUIIIIOMHAS PAKTHUKA
b3.01(/1) BrinonHenue u 3anyra BBITYCKHON KBAIM(UKAITMOHHONW PaOOTHI

OTBETHI K ®OHAY ONEHOYHBLIX CPEJICTB I1O ITPOBEPKE
COOPMUPOBAHHOCTHU KOMIIETEHIIUHN YK-5

NCTOPUA (MCTOPUA POCCHUMH, BCEOBIIAS HCTOPUA)

KJIIOY K 3AJJAHUAM C BBIBOPOM U 5TAJIOHBI OTBETOB

Howmep 3ananus OTtser

4

4

1

3

1,4

2,5

1,3

ONOOUIAWIN|F-

a-4
0-1
B-2
r-3

9 a-4
0-3
B-2
r-5

10 a-3
0-1
B-2
r-5

11 213

12 123

13 Co3bIB BEIOOPHBIX JUIS IPOBEAECHUS 3eMCKOTro codopa 1o u30paHuio
HOBOTO I1apsi.

14 Cranunrpanckas outsa, Kypckas 6utsa.




PNJTIOCODPUA

KJIIOY K 3AZTIAHVAM C BBIBOPOM N 9TAJIOHBI OTBETOB

Howmep 3ananus OtBeT

COO|AWINF

4-6

8 OcHoBHBIE pa3nensl Gpumocoumn:

OHTONOTHS — yYeHHE O OBITHH,

['HOCEOJI0THS — YUEHHE O TO3HAHHH;

duocodckast aHTPOIIOIOTHS — YUECHHE O YEIOBEKE;
Conmanbras punocopus — yuenue 06 oOIecTse;

DTHKa — yYCHUE O MOPaJIH;

DcTeTnKa — yueHHe O IPEKPACHOM B )KU3HU U B HCKYCCTBC;
Jlornka — y4eHue 0 MBIIIJICHHH, €r0 3aKOHaxX U (opMax.

KYJbTYPOJIOI' A

KJIIOY K 3AJAHUAM C BBIGOPOM U 9TAJIOHBI OTBETOB

Howmep 3ananus OTtser

1

3

1

2

1,4

1,2

3,5,6

O INO|OPBWIN|F-

a-3
0-1
B-2
r-4

9 a-3
0-1
B-4
r-2

10 a-5
0-3
B-1
r-2




11 3,12

12 2,1,3

13 CumBosimueckast QyHKIUS KYJIbTYpPbI

14 HopmaruBHas (perynstiuBHast) GyHKIUS KYIbTYPHI

OCHOBBI POCCUIMICKOM TOCYJIAPCTBEHHOCTH

®opma koHTpoJist 1 —TecTroBble 3a7aHuA
Kpurepun onenuBanus:

— BepHble 0TBeTH HAa 90% - 100% BONPOCOB — «OTIAUYHOY;

— BepHbIe 0TBeTHI Ha 70% - 89% BOIPOCOB — «XOPOLIO»;

— BepHble oTBeTHI Ha 50% - 69% BONPOCOB — «yIOBIETBOPUTEIILHOY;

— Menb1e 50% OTBETOB Ha BOIPOCHI — «HEYIOBIETBOPUTEIBLHOY.
®opma KOHTPO.Is 2 —TunoBbIe TEMBI IPOEKTOB
Kpurepun oneHuBaHus1 NpoeKTa.

OneHka «omauuno» BBICTABISIETCS OOYYalOIMIEMYCsl, €CIH COJepKaHue paboThl
COOTBETCTBYET 3asIBJICHHONH B Ha3BaHUU TEMaTHKE, JOKYMEHT O(OpMIIEH B COOTBETCTBUHU C
o0uMMHu TpeOOBaHUSIMM HAlMCAHUSA U TEXHUYECKMMM TpeOOBAaHUAMHU; paboTa MMeEeT YETKYIO
KOMITIO3UIIMIO U CTPYKTYPY, B TEKCT€ OTCYTCTBYIOT JIOTUYECKHE HAPYIICHHs B MPEICTaBICHUU
Marepuaia; KOppeKTHO OQOPMIICHBI U B IMOJHOM 00bEME NPEACTABICHbI, KAK MUHUMYM, CHOCKH
U CCBUIKM Ha  HCIIOJIB30BAaHHYI  JIMTEPAaTypy;  OTCYTCTBYIOT  opdorpaduueckue,
INYHKTYallMOHHbIE, TPAMMATUYECKUE, JIEKCUYECKHUE, CTHJIMCTUYECKHME W HWHbIE OLIMOKU B
ABTOPCKOM TEKCTe; MUCbMEHHas paboTa MpeAcTaBisieT cOO0N CaMOCTOSTENIbHOE HCCIIeI0BaHuE,
IPEJICTaBICH KAayeCTBEHHBbIM AaHAIU3 HaWJEHHOro Marepuana, OTCYTCTBYIOT  (DaKThl
HEKOPPEKTHBIX 3aMMCTBOBAHUM.

OneHka «xopowio» BBICTABIAECTCS OOydaroOUIeMycCsl, €cli CcoJepXaHue paboTsl
COOTBETCTBYET 3asBIICHHON B Ha3BaHWU TeMaTuKe, pabdora odopmileHa B COOTBETCTBUU C
o0muMu TpeOOBaHUAMHU HAIMMCAHHUSA, HO €CTh IMOTPEIIHOCTH B TEXHHYECKOM O(OpPMIICHUHU;
NUChbMEHHas paboTa UMeeT YETKYI0 KOMIIO3UIIUIO U CTPYKTYPY; B TEKCT€ pabOThl OTCYTCTBYIOT
JIOTUYECKHE HApYLIEHUS B MIPEICTABICHUH MaTepHalla; B IOJIHOM 00BbEME MPECTABIEHBI CIIUCOK
UCIOJIb30BAaHHON JINTEPATyphbl, HO €CTh OIIMOKM B O(POPMIICHHH; KOPPEKTHO O(OpMIIEHBI U B
MOJIHOM OOBEME MPEICTaBICHbI CCBUIKM Ha MCIOJIb30BAaHHYIO JIMTEPATYypy; OTCYTCTBYIOT
opdorpaduyeckue, NyHKTyallMOHHbIE, FpPaMMaTHYECKHE, JIEKCHYECKHE, CTUIIUCTUYECKHE U UHbIE
OIIMOKKM B aBTOPCKOM TEKCTe; MUCbMEHHas paboTa MpeacTaBisieT co00ll caMOCTOSATENbHOE
WCCIIEIOBAHNE, TPEACTABIEH KAuyeCTBEHHBIM AaHAIU3 HAWJEHHOIO MaTepuaya, OTCYTCTBYIOT
(aKkThl HEKOPPEKTHBIX 3aMMCTBOBAaHUH.

OreHka «y0oeremeopumensHoy, €Clli CoJiepkKaHnue paboThl COOTBETCTBYET 3as1BJICHHOM B
Ha3BaHUM TEMaTHKe; B IeJIoM paboTa odopmiieHa B COOTBETCTBUM C OOIMIMMM TpPeOOBaHUSMU
HalMCaHUsl COOTBETCTBYIOIUX TEKCTOB, HO €CTh MOTPELIHOCTH B TEXHHUUECKOM O(OpMIIeHHH; B
LIEJIOM TNHCbMEHHas paboTa UMeeT YETKYI0 KOMIIO3UIUI0 M CTPYKTYpy, HO B TEKCTE €CTh
JIOTMYECKUE HapyIeHHs B MPeJCTaBICHUM MaTepuala; B MOJHOM 00bEME MPEACTaBICH CIHCOK
MCIIOJIb30BaHHOM JIUTEPaTyphl, HO €CTh OMIUOKHU B 0()OPMIICHNH; HEKOPPEKTHO O0OPMIIEHBI MU
HE B ITOJIHOM 00BEME MPEeJICTaBIEHbl CCHUIKM Ha UCTIOIb30BAHHYIO JIUTEPATYPY B TEKCTE paboTHI;
€CThb eAMHMYHBIE opdorpadpuueckre, MyHKTyallUOHHbIE, I'paMMaTHYECKHE, JIEKCUYECKUE,
CTHJIUCTUYECKHE W HWHBbIE OIIMOKM B aBTOPCKOM TEKCTe; B II€JIOM IHUChbMEHHas pabora
IpeJCTaBIsieT Cco0OM CaMOCTOSITENIbHOE WCCIIEeIOBaHUE, MPEICTaBIeH aHAJIW3 HalJeHHOIo
MaTepuana, NPHUCYTCTBYIOT €OUHUYHBIE ClIy4dal HE3HAUUTENbHBIX 10  COAEP KAHMIO
HEKOPPEKTHBIX 3aMMCTBOBaHUH.

OneHka «Heydogremeopumenvho», €CIU  COJAep)KaHHe pPabdOThl  COOTBETCTBYET
3asBJICHHOW B HA3BaHWU TEMATHWKE; B pabOT€ OTMEUEHBI HAPYIICHUS OOMUX TpeOoBaHWI e
HalMCaHUs; €CTh MOTPEIIHOCTH B TEXHHMYECKOM O(GOpPMIIEHHM; B LI€JIOM MUChbMEHHas paborta
UMeeT YETKYI0 KOMIIO3UIUIO U CTPYKTYpy, HO B TEKCT€ €CTh JIOTUYECKHE HapyIIECHUS B
OpEJCTaBICHUN MaTepuana; B TOJIHOM OOBEME NPEJCTaBICH CHHCOK HCIOJIb30BaHHOM



JUTEPATyphl, HO €CTh OUIMOKKA B O(GOPMIICHHH; HEKOPPEKTHO O(OPMIICHBI MM HE B IOJHOM
00bEME MpeCTaBIEHBI CCHUTKM HA UCIIOIB30BAHHYIO JINTEPATYPY B TEKCTE MUCHbMEHHOMN paboThI;
ecTb 4yactele opdorpaduyueckre, MNYHKTyallUOHHbIE, TpaMMaTUYECKHE, JIEKCUYECKHUE,
CTWJIMCTHYECKHE U MHBIC OIIMOKH B aBTOPCKOM TEKCTE; MUCbMEHHAs padoTa HE MPEACTaBIISCT
c000#1 caMOCTOSITENBHOTO HCCIENOBAaHMSA, OTCYTCTBYET aHAJIM3 HalJEHHOTO MaTepuana, TEeKCT
(dparMeHTapHO TPENCTaBIsIET COOOH HEKOPPEKTHHIE 3aMMCTBOBAHMS TPYAOB IPYroro aBTOpa
(Ipyrux aBTOpPOB).



KOMIIETEHIIUSA YK-6
®opMyJIHPOBKA KOMIIETEHIMH:
CriocobeH ympaBiIAITb CBOMM BpPEMEHEM, BBICTPAaUBaThb M PEAIM30BBIBATH TPACKTOPHUIO

CaMOpa3BHUTHS HA OCHOBE MPUHIIUIIOB 00Pa30BaHUS B TEUCHHUE BCEH )KU3HU

HepequB JUCHUIIIMH U IIPAKTHK

Hnaekc Ha3Banue JuCHUIIINHBI
51.0.02.03 Ilcuxonorus
b2.0.03(VY) YyeOHast 03HAKOMUTENbHAS TPAKTUKA
b3.01(M) BrlmmotHeHME | 3aUTa BRITYCKHOM KBaTU()UKAITMOHHOM pabOThI

OTBETHI K ®OHAY ONEHOYHBIX CPEJICTB I1O ITPOBEPKE
COOPMUPOBAHHOCTHU KOMIIETEHIIUN YK-6

ncuxoJiorums

KJIIOY K 3AJAHUAM C BBIBGOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus Otser

1 A

2 b

3 A

4 B

5 ABI’

6 ALl

7 bI’

8 1-b
2-A
3-T
4-B

9 1-T
2-A
3-b
4-B

10 1-T
2—-A
3-B
4 -b
51

11 BBAT' ]

12 AI'Bb

13 drerMaTiyecKHil TN Xapakrepa

14 20% ycunuii garot 80% pe3ynbrara




KOMIIETEHIUA YK-7

®opMyJIHPOBKA KOMIIETEHIMH:
CriocobeH nojepkuBaTh TOJKHBIN ypoBeHb (pr3MUeCKON OATOTOBICHHOCTH /7S 0OeceyeHus
MOJTHOIEHHOH COIMAIbHOM U MPOpECCHOHATBHON 1eATEIbHOCTH

HepequB JUCHUIIIMH U IIPAKTHK

Hnaekc Ha3Banue JucCHUNINHBI
b1.0.07 ®duznyeckas KyJabTypa U CliopT
Bb3.01(J1) BrinonHenue u 3anyra BeITYCKHON KBAIM(UKAITMOHHOW PabOTHI

OTBETHI K ®OHAY ONEHOYHBLIX CPEJCTB I1O IIPOBEPKE

COPOPMUPOBAHHOCTHU KOMIIETEHIIMN YK-7

OUBNYECKASA KYJIbTYPA U CIIOPT

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus

OtBeT

a

0

r

0

a, 0

0,B

a, T

0| N o o1 b~ W DN P

l-a,r,n
2-0,B

1-6
2-T
3-a
4-B

10

1-0,r, ¢

2-a, B, 11

11

o,r,a,B

12

B,T,a,0

13

HcxogHoe monoxeHme

14

OU3KyITMUHYTKA




KOMIIETEHIIUSA YK-8

®opMyJIHPOBKA KOMIIETEHIMH:

CriocobeH co3aaBaTh M IOAJEPKHUBATh B ITOBCEJHEBHOM XHM3HM M B IPO(EeCcCHOHAIbHOU
JeSITeIbHOCTH 0€30IacHbIC YCIOBUS KU3HEACATEILHOCTH Ul COXPAHEHUS MPHUPOTHON CpEIbl,
o0ecrieyeHns yCTOMUMBOrO pa3BUTHUs OOLIECTBA, B TOM YHCIE NPU Yrpo3e U BO3HUKHOBEHUU
Ype3BbIYANHBIX CUTYAIM U BOGHHBIX KOH(IUKTOB

HepequB JUCHUIIJIMH U IIPAKTHK

Hnaexc Ha3zBanue q1uciunmJInHbI
b1.0.05.01 be3onacHOCTE XU3HENEATEILHOCTHU
Bb3.01(J1) BrinonHenue u 3anmra BeITYCKHON KBAIM(UKAITMOHHONW PabOTHI

OTBETHI K ®OHAY ONEHOYHBLIX CPEJCTB I1O IIPOBEPKE

C®OPMUPOBAHHOCTHU KOMIIETEHIIUU YK-8

BE3OITACHOCTDB KU3HEJAEATEJIBHOCTH

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus

OtBeT

a

B

0| N O O b~ W DN

10

11

3,6,2,4,51




12 52,3,1,4
13 .

VYerpoiicTBaMu 1715 IPOMBIBAHUS CIIM3UCTBIX U KOYXKHOTO ITOKPOBa
14

He momKHO mpeBbImaTh CMEHHON TOTPEOHOCTH.




KOMIIETEHIIUS YK-9
DopMyIHMPOBKA KOMIIETEHIIUMN:
CnocobeH mnpuHUMATh OOOCHOBaHHBIE JKOHOMHYECKHE PEHICHUS B Pa3IUYHBIX 00JIacTAX

KHU3HCICATCIIbHOCTH

HepequL JUCHUIIIMH U ITPAKTHUK

Hnaekc Ha3Banue JucCHUNINHBI
52.0.01(IT) [IpousBoacTBEHHAasT  TeXHOJOrHMYeckas  (MPOEKTHO-TEXHOJOTHYecKast)
MpaKkTHUKa
b2.B.01(I1x) [IpousBoACTBEHHAs IPEAUIIIIOMHAS PAKTHUKA
Bb3.01(J1) BrinonHenue u 3anyra BeITYCKHON KBAIM(UKAITMOHHOW PabOTHI




KOMIIETEHIIUSA YK-10
®opMyJIHPOBKA KOMIIETEHIMH:
CriocobeH npuHUMaTh OOOCHOBAaHHBIE SKOHOMUYECKHME pELICHHS B pa3jIM4YHBIX 00JacTIX

KHU3HCOACATCIIbHOCTH.

HepequB JUCHUIIIMH U IIPAKTHK

Hnaekc Ha3Banue JucCHUNINHBI
b51.0.06.01 DKOHOMMKA
b51.0.06.02 OKOHOMUKA, OPraHU3alls U yIIpaBICHHUE NIPEATIPUATUEM
b3.01(M) BrlmmotHeHME | 3aUTa BRITYCKHOM KBaTU()UKAITMOHHOM pabOThI

OTBETHI K ®OHAY ONEHOYHBIX CPEJICTB I1O ITPOBEPKE
COOPMUPOBAHHOCTHU KOMIIETEHIIMHX YK-10

IKOHOMMUMKA

KJIIOY K 3AJAHUAM C BBIBGOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBer

ABT

B

b

Al

B

| O B~ W N

a-1
0-4
B-3
r-2

7 a-4
0-1
B-2
r-3

8 a-4
0-3
B-2
r-1

9 a-4




B-3
r-1

10 Toeap 4

Tosap b
a) muHus E-D;
0) munus C-F;

B) siuHus E-F;

IKOHOMMUKA, OPTAHU3ALIIUA U YITPABJIEHUE ITPEAIIPUATUEM

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1123 |4 5 6 7

BOMNpoca
Howmep a| B | B | B 0 a-4 | a4
NPaBUIHHOTO 6-1 | 6-3
OTBETa B-2 | B-2

r-3 r-1

8. Kittou Kk mpakTH4ecKkomy 3a/IaHUI0

1. Onpenenenne YuCTOro AMCKOHTHpoBaHHOTO Aoxoxaa (YJ/) 3a 3 roxa:

Y1 =-200 - 400 + 500 + 1 000 + 1 500 + 1 500 =3 900 THIC. P.

2. Onpenenenue BenMUUHbI UHBeCTHLINH (I):

N =500+ 600=1 100 tsIC. p.

3. Jlns onpeneneHus: Cpoka OKYImaeMOCTH PacCUMTaeM TUCKOHTUpOBaHHBIN qoxo (/1)
HapacTaroIUM UTOTOM:

1-it roq: JIJ1 =-200 + (—400) = —600 TbIC. P.;

2-i rom: JIJ1 = (-600) + 500 + 1 000 = 1 500 — 600 = 900 TsIC. p.;

3-ii rox 1-e momyroaue: JIJ1 =900 + 1 500 =2 400 TbIC. p.

CpoK OKynmaeMOCTH HACTyIaeT B 1-M mosyroauu 3-ro roga GyHKIIMOHUPOBAHUS TIPEATPUSTHSL.




KOMIIETEHIIUA YK-11

®opMyJIHPOBKA KOMIIETEHIMH:
CnocoOeH ¢popMUpOBaTh HETEPIIUMOE OTHOILIEHHE K KOPPYINIIUOHHOMY MTOBEACHHUIO.

HepequL JUCHHIIIMH U ITPAKTHK

HNnaexc Ha3zBanue qucnunmJInHbI
b1.0.06.04 IIpaBoBenenue
b2.0.03(Y) YyeOHast 03HAKOMUTEIbHAS ITPAKTHKA
Bb3.01(J1) BrinonHenue u 3anmra BeITYCKHON KBAIM(UKAITMOHHONW PabOTHI

OTBETHI K ®OHAY ONEHOYHBLIX CPEJCTB I1O IIPOBEPKE

COPOPMUPOBAHHOCTHU KOMIIETEHIIMHN YK-11

INTPABOBEJIEHUE

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus

B,T

a,o,r

0| N o o1 b~ W N

A3
B-3
B-2
r-1
o-2




10 A-2
-3
B-3
-1
11 8azb
12 2bseoa
13 Pewenue cyoa neszaxonno. Coenacno Koncmumyyuu P@ epascoanun
P® ne moowcem 6vimo auwien ceoe2o epaxcoancmea unu npasa
U3MeHUmsb e2o.
14 Hem. Coenacno Tpyooeozo kooexca P® no coenawenuio mexncoy

pabomuukom u pabomooamesiem exice200Hbll ONIAYUBAEMbIL OMNYCK
Modxcem Ovimub pazoenen Ha yacmu. IIpu s3mom xoms 66l 00HA U3
yacmetl 9mMo20 OMNYCKA OOAHCHA OblMb He MeHee |4 KanenoapHvix
OHell.




KOMIIETEHIIUA OIIK-1

®opMyJIMPOBKA KOMIIETEHIMU:

CrocobeH pemarbs 3agaud  OPOPECCHOHATIBHOM  AEATENBbHOCTH, INPUMEHSS  METOJbl
MOJICIIUPOBAHMS, MAaTEMaTHYECKOTr0 aHalln3a, €CTECTBEHHOHAyYHbIE M  OOLICHH)KCHEPHBIE
3HaHMSL.

HepequL JUCHHIIINH U ITPAKTHK

HNnaexc Ha3zBanue qucnunmJInHbI
b1.0.03.01 Maremaruka
51.0.03.02 dusnka
b1.B.02.05 OCHOBBI IPOEKTUPOBAHUSI U CTPOUTEIHHOE JIEJI0
b1.B.03.02 OCHOBBI MOPONTKOBOM METAJUTYpPrUu
b2.B.01(I1x) [Tpon3BoACTBEHHAS IPEIAUITIOMHAS IPAKTHUKA
Bb3.01(J1) BrinonHenue u 3anmra BeITYCKHON KBAIM(UKAITMOHHONW PabOTHI

OTBETHI K ®OHAY OLNEHOYHBLIX CPEJCTB I1O ITPOBEPKE
COOPMUPOBAHHOCTU KOMIIETEHIIMHN OIIK-1

MATEMATHKA

KJIIOY K 3AJAHUAM C BBIBGOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OTBer

3

1

3

2

1,4

1,5

3,5

1-6, 2-a. 3-1, 4-B

©| 0 N O O K~ W N -

1-r, 2-B, 3-a, 4-0

[EEN
o

1-r, 2-a, 3-0, 4-B

[EEN
[EEN

13,245

[EEN
N

1,3,4,2

[EN
w

Ax+By+C=0

[N
SN

BekTopsl, napasuiesbHble JaHHOM INTIOCKOCTH WIIM JIEXKAIlNe Ha Hel
Ha3bIBAKOTCS KOMIUTAHAPHBIMHU




OU3NKA

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus Otser
1 0
2 a
3 a
4 B
5 a, B, I
6 0,8
7 a, B, 11
8 1-r,
2 — B,
31,
4-6
9 1-n
2—a,
3-0,
43
10 1-8,
2T,
3-0,
4-n
11 0
12 B
13 JIBa Tena B3aMMOJEHCTBYIOT APYT C IPYTOM C CHJIAMH PaBHBIMU I10
MO/IYJIFO ¥ HAMPABJIEHHBIMU BAOJIb OJTHOM MPSAMON B
MIPOTUBOINOJIOKHBIX HAPABICHUSX.
14 KonnuecTBo TENIOTHI, IEPETAHHOE CUCTEME, UJIET HA YBEIIMUCHUE €€

BHYTpPEHHEHN HEPTrUU U COBEPILIEHHE CUCTEMOM pabOoTHI.

OCHOBBI IPOEKTUPOBAHUA U CTPOUTEJIBHOE JAEJIO

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus

OtBer




ABJl

ABB

ABBIJ

ABJl

A

A

AbBB

©O©| 0 N O O K~ W DN B+~

ABBIJ{

[EEN
o

ABBIJ]

OCHOBBI IOPOIIKOBOM METAJLTYPT UM

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1123 4]|5 6 7 8 9 10 11 12
BOIIpOCA
Kmrou a|B|0|O0O|B| aB |abr | Osr | a0 | 106, | 1B, |10,
nes | oI 2a |20, |2a,
3a
Homep Kuarou
BOIIpoOCa
13. [TopomkoBas Metayypruss o0jacTb HayKM UM TEXHUKH, OXBaTbIBaroIlas
IIPOU3BOJICTBO METAJUIMYECKUX MOPOLIKOB, a TAK)KE U3/IETIUI U3 HUX WU UX cMecell
C HEMETAJUINYECKUMU TTOPOIIKAMH.
14. Bri6upas MmeTos nmosiydeHus MeTaJUIMYECKOTO MOPOIIIKa, YYUTHIBAIOT MPEXK]IE BCETO

HEOOXOaUMOCTh  oOecriedeHuss TpeOOBaHWM, NPEIBABISIEMBIX K KOHEYHOH
NPOAYKIMHA W3 HEro, a TaKXKe 5JKOHOMHYECKYI0 OIEHKY COOTBETCTBYIOIIHMX
TEXHOJOTUYECKUX IIPOLIECCOB, cebecTonMoCTh MIOPOILIKA, pasmep
KA TAJIOBIIOKEHHH, CTOUMOCTH JaJIbHEHIIeH repepaOoTKH MOPOIIKa B U3IEITHSI.




KOMIIETEHIUSA OIIK-2
®opMyJIHPOBKA KOMIIETEHIMH:
Crioco6eH yyacTBOBaTh B IIPOEKTUPOBAHUU TEXHUUECKUX OOBEKTOB, CUCTEM M TEXHOJIOTHYECKUX

MponecCcoB € y4CTOM S5KOHOMUUYCCKHX, IKOJOTUYCCKUX U COLUATIbHBIX OI‘pElHPI‘-IGHHfI.

HepequL JUCHUIIIMH U IIPAKTHK

Hnaekc Ha3Banue JucCHUNINHBI

b1.B.03.03 AJJIUTUBHBIC METOJIbI TPOU3BOJICTBA B METAJUTYPIUHU

51.B.03.04 [Mpouteccet u  obopymoBaHue st  (GopMHpOBaHMS M CIEKaHUS
METaJUTMYECKUX IMOPOIIKOB

b1.B.J1B.05.01 Mertayutyprusi TYroIuIaBKUX M PaCCEIHHBIX PEIKUX METAIIOB

b1.B./1B.05.02 TexHoIOrn4eCKue TUHUN U CHCTEeMbI aBToMaTu3auuu B OM/]

52.0.01(IT) [Ipou3BoaCTBEHHAss  TeXHOJIOrMYecKass  (MPOEKTHO-TEXHOJOTHYECKas)
MpaKkTHUKa

b3.01(M) BrlmmotHeHME | 3aIUTa BBITYCKHOM KBaTU(UKAITMOHHOW paOOThHI

OTBETHI K ®OHAY ONEHOYHBLIX CPEJICTB I1O IIPOBEPKE
CO®OPMUPOBAHHOCTU KOMIIETEHIIMU OIIK-2

AJJIUTUBHBIE METO/AbI ITPOU3BOACTBA B METAJIJIYPIT'UU

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 | 7| 8 9 | 10
BOIIpoca
Kmrou B a r 0 B |a,B, | 0, | a, a, |10,
T B, , o 2a,
B 3ra
4B
Homep 11 12
BONpoca
Krou It, 2a, 1B,
3B, 40 2a,
30,
4r

MMPOLHECCHI U OBOPYJIOBAHHUME JJ51 ®OPMUPOBAHUA U CIIEKAHUSA
METAJIVIMMECKHUX ITIOPOLIIKOB

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1123 4]|5 6 7 8 9 10 11 12
BOIpoca

Kirou B|a| 0| a| 0 |a0OBr | BO aBr | asr | 10, | 1B, | aBO
2a, |20,
3B 3a




Homep Kirou

BOIIpoca

13. [Ton xiaccudukanueldl MOHUMAIOT pa3elieHHe MOPOIIKa MO0 pasMepaM 4acTul] Ha
dbpakuuu.

15. Bo3HukHOBEHHE B METAJUIMYECKOM HOPOUIKE HIIM MPECCOBKE IMOP, MPEBBIIIAIONIINX
pa3mepsl HarboJiee KPYITHBIX YaCTHIL TOPOIIKA.

METAJIIYPTUSA TYT'OIIVMIABKUX U PACCEAHHBIX PEJAKUX METAJIJIOB

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBer

1 OKuCIHTENbHBINH 00KUT MOJMOACHOBBIX KOHIIEHTpaToB. OOXKHUT B
MHOTOITOIOBBIX neyax. O0XUT B euax KUIIALIErO CIIOs

2 Paznoxenue BOJ'IL(bpaMI/ITOBLIX KOHICHTPATOB CIICKAHHUEM C Ccol0u U
CCJIPITpOfI. CriexkaHue IIeeIMTOBBIX KOHILICHTPATOB C COJION U IIECKOM.
BrimenaunBanue cog0BBIX CIIEKOB. Pa3zioxxeHue BOHbq)paMHTOBLIX
KOHIICHTPATOB paCTBOpaMH €AKOI'O HATpaA.

A

b

ABI'

o O B~ W

A-3
b-1
B-2
I'-5

7 A-3
b-1
B-4
I-2

8 Badar

TEXHOJIOI'MYECKHE JIMHUHN U CUCTEMbI ABTOMATHU3ALIUHU B OM/

KJIIOY K 3AJAHUAM C BBIBOPOM U 5TAJIOHBI OTBETOB

Homep 1 2 3 4 5
BOMpoca
Kirou 1,34 2,4 | 1r, 16, 1k,

2B, 2B, 3a
36, 26, 33,
4a 48,
51 S5a
6e ’




7k ér,
Tn

Homep
BOIpoOCa

Kurou

6.

PenykuuonHble cTaHbl IPUMEHSIOTCS [UIsl YMEHbILEHUs AuaMmerpa TpyO. ITo
MO3BOJIIET  PACHIMPUTHh  COPTAMEHT  arperara, BBIMYCKAaThb  LIMPOKYIO
HOMEHKJIATYpy pa3MepoB TpyO. PenyKIMOHHBIE CTaHBl SBISIOTCS CTaHAMH
npofoapHOM mpokatku. [Ipu Gonpmmx o6xkatusx mo nuamerpy Oonee 50%
TOJILIMHA CTEHKH OyJIeT YBEIUYHBATHCS MO ATOW MPUYMHE HCIOIB3YIOT MHOIO
KJIIETbEBOM PENYKLMOHHBIH CTaH B KOTOPOM OCYHIECTBISIETCA OCEBOE
HaTspkeHue. OceBoe HaTsHKEHUE KOMIICHCUPYET paluaibHYI0 AedopManuio u
YBEJIMYEHUE TONIIMHBI CTEHKH TpyObl. Takue cTaHbl Ha3bIBAIOTCSA
PEAYKLMOHHO-PACTSKHBIMH.

B noamuIHuKOBBIX ONOpax MPOKATHBIX CTAHOB YacTO MPHUMEHSIOTCS YEThIPEX
WM JBYXpSAHBbIE LWIMHAPUYECKHE PpPaaUaIbHO-YIIOPHBIC IIOIIMIIHUKKA. B
cllydae, KOIZla HaJ0 MCIOJIb30BaTh YETHIPEXPAJHBIA TO 3aMEHATH €ro IBYMS
JIBYXPSAIHBIMH HYXHO € Y4E€TOM IMOCaJKM MOAMUNHMKOB. O0a MOJIIMIHHUKA
JOJDKHBI MMETh OJIMHAKOBYIO I0CaJKy. B mpoTuBHOM ciiydae oauH Oyner
BBIXOJUTb U3 CTPOsI ObICTpEE.




KOMIIETEHIUSA OIIK-3
®opMyJIHPOBKA KOMIIETEHIMH:
CriocobeH y4acTBOBaTh B yIpaBJIe€HUH MPOGECCHOHATBHON EATEIbHOCThIO, UCIIOb3Ys 3HAHUS

B o0sacTu IMPOCKTHOT'O MCHC’KMCHTA.

HepequB JUCHUIIIMH U IIPAKTHK

Hnaekc Ha3Banue JucCHUNINHBI
b1.B.01.04 O06paboTka METAJIJIOB IaBJICHHEM
b1.B.02.02 O6opynoBanue nexos OM/|
b2.B.01(I1x) [IpousBoACTBEHHAs IPEAUIIIIOMHAS PAKTHUKA
Bb3.01(J1) BrinonHenue u 3anmra BeITYCKHON KBAIM(UKAITMOHHONW PaOOTHI

OTBETHI K ®OHAY ONEHOYHBLIX CPEJICTB I1O IIPOBEPKE
CO®OPMUPOBAHHOCTU KOMIIETEHIIMU OIIK-3

OBPABOTKA METAJIUIOB JABJIEHUEM

KJIIOY K 3AZJAHUAM C BBIBGOPOM N OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7 8 9 10 11
BoOMpoca
Kirou A | B r Ji A | B|A|B|b )|
Homep 12 13 | 14 | 15 16
BoOMpoca
Kirou r B r | A B

OBOPYJOBAHME HEXOB OM/I

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7
BOIIpOCa
Kirou 4 2 3 3 1 1,2 11,3
4,6




KOMIIETEHIUA OIIK-4

@DopMyJIHPOBKA KOMIIETEHIIUU:
CnocoOeH mpoBOIUTH W3MEpPEHUs: U HabmoaeHus B cdepe MpodecCHOoHaIbHONU AeITeIbHOCTH,
00pabaTbIBaTh U MPEACTABIATH SKCIICPUMEHTAIBHBIE JaHHBIE.

HepequB JUCHUIIIMH U IIPAKTHK

HNupekc Ha3Banue TUCHMILIHHBI

51.0.03.03 Xumug. O01as XumMus

51.0.03.05 Termnodusuka

b51.0.03.06 MexaHuka

b1.0.03.07 XUMHST METAJIOB

b1.0.03.08 Kopposus u 3amura metaaioB

b1.B.01.07 MexaHuKa CIUIONIHBIX CPel

b1.B.01.08 ®dusnyecKue CBONCTBAa METAJNIOB U CILJIABOB

b1.B.02.03 Merto/1bl aHaIM3a CTPYKTYPhl METAJJIOB U CILIABOB

b1.B.02.07 MexaHn4yeckne CBOWCTBA METAJIJIOB U CIIJIABOB

E1.B.03.05 ABTOMaTH3aIUsi M YOpPaBIEHUE TEXHOJOTHYECKHMMH MAallMHAMH U
poleccaMmu

52.0.01(IT) [TpousBoacTBEHHAass  TEXHOJOrHMYecKas  (MPOEKTHO-TEXHOJOTHYecKasi)
MPAKTHKA

52.0.02(Y) HayuHno-uccnenoBatenbckas padora (MOJIydYeHHE IEPBUYHBIX HABBIKOB
HAy4YHO-HCCIIEI0BATENbCKON AESITEILHOCTH)

b2.0.03(Y) Y4eOHas 03HAKOMUTEIIbHAS TPAKTHKA

b2.B.02(IT) [TpousBoacTBenHas npaktuka (Hayuno-uccienoBarenbckas pabora)

b3.01(J1) BrinonHenue u 3anyra BBITYCKHON KBATM()UKAITMOHHOW PabOTHI

OTBETHI K ®OHAY ONEHOYHBLIX CPEJCTB I1O IITPOBEPKE

COPOPMUPOBAHHOCTHU KOMIIETEHIIUAN OIIK-4

XUMMUsI. OBLIAA XUMUA

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus

OtBer

B

0

a

B

a0r

on

aB

o N o o1 b~ W DN P

l1-a
2-T




4-n
9 l1-a
2-r
3-n
4-8
10 1-6
2—-B
3-1
4—-1
11 r-0-B-a
12 a-B-r-0
13 Ha ckopocTh peakuum MEXAY pPacTBOPAMH JIIEKTPOJIUTOB BIHSIOT
TEMIeparypa, KOHIIGHTPAIlUsl pPEarupyrolux BEHIECTB, MPUPOAA
pearupyromux BemecTB (HapuMep, CHila JJIEKTPOJIUTOB, UX COCTAaB).
14 Peakumu ropeHust OTHOCATCS K 9K30TEPMUYECKUM PEaAKIUSIM

TEIIVNIO®U3UKA

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBer
1

2 1
3 1
4 3
5 3
6 4
7 4
8 2
9 1
10 4




MEXAHHUKA

KJIIOY K 3AZJAHUAM C BBIBOPOM U 5TAJIOHBI OTBETOB

Howmep 3ananus OtBeT

1 r

2 B

3 B

4 &

5 BI

6 aB

7 BII

8 1B, 21, 3a, 40

9 Ir, 2x, 30, 4a

10 11, 2r, 3a, 40

11 Oars

12 raBso

13 Bce ¢usnueckue ABICHUS BO BCEX MHEPIIMAIBHBIX CHCTEMaX OTCUYCTA
MIPOTEKAIOT OJIMHAKOBBIM 00Pa30M.

14 ViMmynibc 3aMKHYTO# CHCTEMBI OCTA€TCs IIOCTOSTHHBIM.

XUMUA METAJIJIOB

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OTBer

0

B

(e} ~ » (6] S w N =
=
=




10 1-6
2-B
3—-a
4-n

11 a,B, T,0

12 r,B,a,0

13 OJIGKTPOXUMUYECKUN  psii  HANpsDKEHUH ~ METauloB —  3TO
[I0CJIEZI0BATENbHOCTh, B KOTOPON METaJllIbl PaCIlOJIOKEHbI B MOPSIIKE
YBEJIMUYEHHUS UX CTAHAAPTHBIX 3JEKTPOAHBIX TOTEHIIUAJIOB.

14 Haubonee pacnpocTpaHEéHHBIE BOCCTAHOBUTEIHN IIPU IPOU3BOJICTBE

MeTtamuioB — yrodib (kokc, C), okeun yraepoaa(ll) (yrapusiii raz, CO),
Bogopoa (Hy), amromunuii, Maraui

KOPPO3USA U 3AIIIUTA METAJIJIOB

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBer
1 A
2 B
3 A
4 A
5 b
6 A
7 B
8 A
9 b
10 B
11 b
12 A

MEXAHHUKA CIVIOIIHBIX CPE/{

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus

OtBer

1

AT]T




2 A
3 b
4 B
5 A
6 B
7 bI’
8 A
9 ABB
10 A
11 Ipenen ympyroctd ompexensior: s=F/S=4mg/pd®, rme m— macca
rpys3a, d — TuaMeTp MPOBOJIOKH.
Ne D, Mm m, Kr s, MlIla Ds, Mlla
1 1,40 4,50 28,7 0,1
2 0,70 1,10 28,0 0,8
3 0,35 0,27 27,5 1,3
4 0,18 0,08 30,8 2,0
Cpennee 28,8 1,1

3HAUCHUE
Pesynbrar: s=(28,8+1,1) Mlla.

®U3NYECKHUE CBOMCTBA METAJLJIOB U CILIABOB

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBer
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MeTtasuibl XOpoIIo IPOBOAT TEII0. Bee MeTamibpl XOpoIo MpoBOAST
ANEKTPUIECKUI TOK, 9TO OOYCIIOBJICHO HAIMYMEM B KPUCTAITHICCKOM
pemETKE ANEKTPOHOB, KOTOPHIE CIOCOOHBI CBOOOAHO MEpEMEIAThC.
OueHb XOPOIIMMH MPOBOAHUKAMHU JIEKTPUICCKOTO TOKA SBIISIOTCS
3071010 Au, Meab Cu u cepedbpo An.

12

Mertanibl B 60IbIIMHCTBE CBOEM IIACTUYHBI. MIX MO’KHO KOBaTh,
BBITSITUBATH B IIPOBOJIOKY M NPECCOBATH. MICKIIIOYEHNE COCTABIISIIOT
CypbMa M BUCMYT, OHU XPYIIKHE U OT yJapa pacChIIaroTCs.

13

Temnepatypa miaBIeHUs] METAJUIOB U3MEHSIETCS B ITUPOKOM
uHTepBate: ot - 39 °C y pryru a0 3420 °C y Bonbdpama.

ITo Temneparype I1aBI€HNUs METAJLJIbl YCIOBHO MOAPA3AEIISIOT Ha:

* JIeTKOILIaBKHE (Temriepatypa miasieHus 10 1000 °C);

* cpenueriaBkue (Temmneparypa miasienus ot 1000 °C go 1600 °C);
* TyromuiaBkue (Temmeparypa miasienus Boie 1600 °C).

14

[110THOCTH Pa3IMYHBIX METAIIOB TaKXKe KOJICOJIETCS B CPAaBHUTEIBHO
mMpokux npenenax: ot 0,53 r/cMm y nutus a0

22,61 r/cM3 y ocMmus.

[To MIOTHOCTH METAJUTBI IPUHSATO MOAPA3ALIATH Ha JETKUE
(moTHOCTH MeHbIIE 5 T/cM™) U TsDKENbIe (TNTIOTHOCTD CBBIIIE 5 T/cM™).

METOIbI AHAJIN3A CTPYKTYPbI METAJIUIOB M CIIVTABOB

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7 8
BOMpoca
BykBbI a 0 ab B a aB OBa ab
NPaBHJILHOTO
oTBeTa

MEXAHHUYECKHUE CBOMCTBA METAJLJIOB U CILIABOB

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7 8
BOIIpoOCa

BykBbI a 0 a a 0 a OBa Bab
NPaBUJIbHOIO

0oTBeTa




9. Jlebopmanus — 3TO HM3MEHEHHE OTHOCHUTEIBHOIO IMOJIOKEHHs YacTHUI] Tela, KOTOpOe
IPUBOIUT K UCKAKEHHUIO (DOPMBI U pa3MEpOB M BHI3BIBAET U3MEHEHUE CUJI B3aUMOJICHCTBHA
MEXJly YaCTUL[aMH, TO €CTb IIOSIBJICHUE HAIIPSKEHUH.
Hedopmarus ObiBacT:

e ynpyroi (00paTumoil), eciii OHa NCYE3AET MOCIIE CHATUS BbI3BaBILEH €€ Harpy3KH;

e IUIACTUYECKOM (HEOoOpaTUMOM), €ClM IOClIe CHATUS HAarpy3Kd OHa IIOJIHOCTBIO HE
ucyesaer.

10. YTBepkaeHue, COIJIACHO KOTOpoMy jaedopmariisi, BO3HHMKAIONIIAS B YIPYroM Teje
(mpyXuHE, CTepXKHE, KOHCOJH, OaiKke U T. J.), IPAMO MPOMOPIHOHAIEHA CHIIE YIPYTOCTH,
BO3HMKAIOILIEH B OTOM TEJIE.

11. CkJ0HHOCTH K XPYHIKOMY U BSI3KOMY pa3pyllIE€HHIO MaTepuaja ONpeaessercs TeM, C
KaKOI CKOpPOCTbIO BO3HHUKIIAS TPELIMHA Oy1eT pacpOCTPAHATHCS.

XpynKoe paspylieHHe MPOUCXOIUT KaTacTpouuecku OBICTPO W MOJ  JeHCTBHEM
OTHOCHUTEJIBHO HEBBICOKUX HanpspkeHuH. OHO HAaCTyMaeT BHE3AIHO M HEOKU/IaHHO.

Bsizkoe paspylueHue XapaKTepusyercs 3HAYUTENIbHOM IPEIIECTBYIOLIEH
MaKpOIIaCTUUECKOH Jehopmaniveii, JoCTUrarouei 1ecaTkoB npoueHToB. [lo cpaBHeHuo ¢
XPYIIKMM 3TO MEHEe OIlaCHOe pa3pyLIeHHEe, TaK KaK OHO Pa3BUBACTCA CO 3HAYMTEIBHO
MEHbILEH CKOPOCThIO U BBI3BIBACTCS HAIPSKEHUSMM, MPEBBIAIOLIIMMHU MPeesl TeKy4eCcTH
MaTepuaia.

12. ViciblTanne MeTaiia Ha pacTsHKEHHE 3aKIII0UaeTCsl B pacTsSKEHUH 00pasla u
MOCTPOCHHUH TpaduKa 3aBHCUMOCTH YAITMHEHUs 00pa3iia OT MPUIIOKEHHOM HAarpy3KH ¢

MMOCTPOCHUHEM AarpaMMmBbl.

o4 o

r £
L Ve .J.\ e -

L Mae

13. SfBnenme ycrasocTH — pa3pylmieHHE MeTaula IO BO3JCHCTBHEM MHOTOKPATHO
MOBTOPSIOUIEHCS, OCOOEHHO 3HAKONEPEMEHHOW Harpy3ku (paspylleHHe MIHOBEHHOE,

XPYIKOE; KIACCUYECKUHN MPUMEp — OCH K/JT BATOHOB).

[Ipy  TpOEKTUPOBAHMHM  KOHCTPYKIHMM, pabOTaloIMX TMpU  JUHAMHYECKUX U

3HAKOMEPEMEHHBIX  Harpy3kax, HOPMBI TMPEAyCMATPUBAIOT CHUXEHUE PACUETHBIX
COTPOTHUBIICHUH, COKpaIlleHe 00BEMOB MPUMEHEHUSI CBAPHBIX KOHCTPYKIUN U COEAMHEHUN
C KOHIIEHTpalKE HaAPSKEHUM.
14. N3HammBaHue — 3TO MPOIECC MOCTETIIEHHOTO Pa3pyIIeHUs AeTalei, MPOUCXOAAIIUI Tpu
TPEHUW WM JPYTUX BHUJAAX KOHTAaKTa C BHEIIHEW CpPeIod U COMPOBOXKIAOIIUICS
W3MEHEHUEM pPa3MEPOB WU (PU3UKO-MEXaHUUECKHX CBONCTB. KOppO3HMOHHO-MEXaHMYECKOe
W3HAIIMBAaHUE - W3HANIMBAaHME TP TPEHUM MeTajula, BCTYMHUBIIETO B XHUMHUYECKOE
B3aMMO/ICUCTBHE CO CPEHO.

ABTOMATH3ALMSA M VIIPABJIEHUE TEXHOJOTMYECKUMHT MAIIMHAMM 1
MMPOLIECCAMH

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBeT




Ab
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KOMIIETEHIUA OIIK-5

DopMyJHMPOBKA KOMIIETCHIMU:

Crniocoben pemars HAy4YHO-HCCIIEI0BATEIIbCKHUE 3aa4u pu OCYILIECTBIICHUH
npoeCCHOHATBHON ~ JESATEIbHOCTH C MPUMEHEHHEM COBPEMEHHBIX  HH(POPMALMOHHBIX
TEXHOJIOTHI U IIPUKIAIHBIX alllapaTHO-IIPOrPAMMHBIX CPEIICTB.

HepequL JUCHHIIINH U ITPAKTHK

HNnaexc Ha3zBanue [ucuumJInubI

51.0.03.04 dusnyueckast XUMUs

51.0.04.01 Nudopmatuka

51.0.04.02 WuxeHepHas 1 KOMIbIOTEpHAs rpaduka

b1.B.01.06 MoaenrpoBaHue TPOLIECCOB U 0OBEKTOB B METAJLUTYPTUU

b1.B.03.02 OCHOBBI TOPOIIKOBOI METAJUIypruu

b1.B.03.03 AJIMTUBHBIE METOBI IPOU3BOJICTBA B METAJUTYPrUn

b1.B.JIB.01.01 OCHOBBI MUPO- U TUJIPOMETATUTYPrUYECKOT0 TPOU3BOICTBA

B1.B.JB.01.02 TexHomoruueckre MPOLECChl IJIACTUYECKONH O0O0pabOTKU METAIOB U
CILUIaBOB

b1.B./1B.03.01 [Tpon3BOACTBO AIFOMUHUS U MarHus

B1.B.JIB.03.02 PecypcocOepexxeHne M SKOJOTHS COBPEMEHHBIX MpOIlecCOB 00paboTKU
METAaJUIOB JIABJICHUEM

52.0.02(Y) HayuHno-uccnenoBatenbckas padora (MOJTy4YeHHE IEPBUYHBIX HABBIKOB
HAy4YHO-UCCIIEI0BATENbCKON AESITEILHOCTH)

b2.B.02(IT) [TpousBoacTBenHas npaktuka (Hayuno-uccienoBarenbckas pabora)

b3.01(M) BrinmonHeHue 1 3amuTa BBITYCKHOM KBATH(DUKAIIMOHHON paboThI

OTBETHI K ®OHAY ONEHOYHBLIX CPEJICTB I1O ITPOBEPKE
COPOPMUPOBAHHOCTHU KOMIIETEHIIMU OIIK-5

OU3NYECKAA XUMUA

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

1 2 3 4 5 6 7 8 9

r B 0 B r oBJ aon aor aBr
10 11 12 13 14 15

a-4 a-2 A-4 nosra | agrs0 | BgOar

0-1 0-1 Bb-1

B-3 B-3 B-2

r-2 r-4 -3

16 | KonueHnTparus xJ0poBoAOpOAHON KKCIOTh paBHa 0,27 MOJIb/II.

17 OcTtaTok HCXOTHOM CMECH, 066,[[HCHHBII>1 pacnpeaciiCHHbBIMA KOMIIOHCHTAMU

NHP®OPMATUKA

KJIIOY K 3AZJAHUAM C BBIBOPOM U 5TAJIOHBI OTBETOB




Howmep 3ananus

OtBer

| N O O b~ W N

l1-r
2—-a
3-8
4-0

1-8
2—-a
3-06
4-n

10

1-8
2-0
3—-a
4—-1

11

r-a-0-Bs

12

B-O-11-T-a

13

Cucrema YIIpaBJICHUA Oa3zamu JaHHBIX.

14

VYerpoiicTBa BeIBOJa HHPOpMALIUK

NH)KEHEPHAS 'PA®UKA

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBer
1 a
2 B




3 0

4 0

5 o, T

6 B, T, I

7 B, 1

8 l-n,2-1r,3-0,4-a
9 l-n,2-8,3—-a,4-0
10 1-a,2-1,3-6,4—n
11 0-a-T-B

12 a-B-1-0

13 Kpyrnas u npsimoyronbHast pe3b0a
14 Bun cBepxy

OCHOBBI IOPOIIKOBOM METAJLTYPTUA

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep |1/ 2|3 4|5 6 7 8 9 10 11 12

BOIpoOCa

Kmrou 6/ 0| a|B|O|Ory | OB aBJ 18,2a, | 16,2a | 1B, 21, 30, | 1B, 20,

3r, 40 4r, S5a 3a

Homep Kurou

BoOMpoca

15. HaumMmensbimas Temmeparypa IOpOIIKa, MPU KOTOPOW BO3HUKAET TIEHUE, T.C.
cBeUeHHE Oe3 IUlaMeHH. FEe uW3MepsoT Ha TOpOIIKe, IOMEIICHHOM B
HarpeBaTeIbHOM yCTPOHCTBO, B MOMEHT (PUKCHPYEMOTO BU3YyallbHO BO3SHUKHOBEHUS
TIACHUS.

16. HaumensbImiast remiiepatypa moporika, Ipu KOTOPO Pe3KO YBEITMIHBACTCSI CKOPOCTh

9K30TCPMUICCKOTO mnmpomnecca,
BO3HHUKHOBCHUEM IIJIAMCHH.

3aKaHYMUBAroIIerocsa CaMOIIPOU3BOJIbHBIM

AJJIUTUBHBIE METO/AbI ITPOU3BOACTBA B METAJIJIYPT U

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1 2 3
BONpoOca
Kirou abrs | Orsa | BOar




Homep Kuarou

BOMpoca

4, [To o6pa3sity, 1Mo ceTKe, M0 KOHICHTPUYECKOW CETKE, BJIOJIb KPHUBOM, IO TOYKAM, IO
TabJIHIIe, 3ePKATLHO

5. OcHOBHasi,  TOHKas, OceBas, IITPUXOBAs,  YTOJNIICHHAs, IyHKTUPHAs,
BCIIOMOTaTelNbHas, JINHUS 00pbIBa

6. CoBnazieHue, COOCHOCTh, MAPAIUICIbHOCTD, MEPICHINKYISIPHOCTh, HA PACCTOSHHH,
[OJ] YTJIOM, KaCaHWE, CHMMETPHS, 3aBHCUMOE TIOJIOKCHHE

7. [IpocTpancTBeHHAs] KpUBAsl JIMHUS, POXOISINAS Yepe3 OMOPHBIE TOUKH, HMEIOIIAsT
HUHTEPIIOJSIIIMOHHYIO TPACKTOPHUIO

8. ®dacka, CKkpyrJieHHe, pedpo )KECTKOCTH, YKIIOH, 000JI0YKa

OCHOBBI ITUPO- U TUAPOMETAJINIYPITHYECKOI'O ITPOU3BOJACTBA

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBer

B

A

b

A

BT

AT]T

ABI'

10, 2B, 3a, 4r

©O©| 0 N O O | W DN =

10, 2B, 3a, 41

[EEN
o

11, 2a, 3B, 41

[EEY
[EEN

r) 6’ a9 H

[
N

r,0,T,B

[N
w

DAeKTPOAHBIA MOTEHIUAN, U3MEPEHHBIN MPU CTAHIAPTHBIN YCIOBUSIX
(T = 298 K; [Me"™] = 1 mons/n, P = 101,3 xIla), oTHOCHTENEHO
CTaHJAPTHOTO BOJIOPOTHOTO AIIEKTPO/A.

14

JlaHHBII cOCTaB COOTBETCTBYET IBTEKTUKE. Kpucramnuszanus
MPOUCXOIUT Oe3 n3MeHeHus coctapa mpu 482 °C, B cocTaBe TBEpAOH
da3br Ca u uarepmerammm CayCu.




TEXHOJIOTMYECKHUE IMTPOIECCHI INIACTUYECKOM OBPABOTKH

METAJIVIOB 1 CIIJTABOB

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep Bonpoca 1 2 3

Kirou 1 1 1

IMTPOU3BOJACTBO AVIIOMUHUA U MAT'HUA

KJIIOY K 3AJAHUAM C BBIBOPOM U O5TAJIOHBI OTBETOB

Howmep 3ananus OtBeT

1 Metoxa Dpy-Xoia mpeacTaBiseT COO0H AIEKTPOJIU3 KPHOJIUTO-

TVIMHO3EMHBIX PACIUIABOB M HCTIOJB3YETCS IOBCEMECTHO Ha BCEX
AJIFIOMUHHUEBBIX 3aBojiaXx. MeTod JOBEAEH 1O BHICOKOH CTe- IEHU
TEXHUYECKOTO COBEPIIICHCTBA C BEJIMUMHON CHJIbI TOKA, JOCTUTAIOIICH
400 KA ¢ BBIX0I0M MeTajuia 1o ToKy 110 ~ 95% .

2 1160000 x/Ix/gac
3 TiCl4 r + 2Mgx= TitB + 2MgCI2
4 [To pe3yabTaTaM TEPMOANHAMUYIECKUX PACUETOB MPOIECC MPH

BBIJICIICHHUEM 0O0JILIIIOr0 KOJIMYECTBA TEIIIa

temriepatype 1300 K xapakrepuzyercs snTanbnueit — 240 kJx u
sHeprueit ['mo66ca— 210 x/k. ITO 03HAYAET, YTO MPOIIECC
BOCCTaHOBJICHHSI BO3MOXCH KaK CaMOIIPOU3BOJIbHBIN U MPOTEKALT C

5 A- peaktop, b — anekTponu3Has BaHHa

PECYPCOCBEPEXEHUE U 3KOJIOT'YSA COBPEMEHHBIX ITPOLIHECCOB

OBPABOTKHN METAJIVIOB JABJIEHUEM

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 112 |3 4 5 6
BOIIpOCa
Howmep a a | a | 1- | Dxomoruueckas yrepOHOCTh TexHomornueckas

IIPaBUIILHOTO 0 Merozaa: B

OTBETAa 2_ 3J‘IGKTp(3JIH3€ KpI/IOHHTO'
a TJIMHO3EMHBIX PAcIlJIaBOB Ha
3 KaKIYI0 TOHHY aJIFOMUHUS

BbIAensieTcs ~ 650 HM3 okcHUI0B
B yriepoja (B nepecuére Ha

4- | CO2). Kpome Toro, HeusbexHa
T 3HAYUTCJIbHAA DMUCCUA
KaHIIEPOT€HHBIX
MOJIMAPpOMAaTHYCCKUX

SHTPOIHUS
St ompesiensieT Mepy
MOTEPh SHEPTHH,
BbI3BAHHBIX
HECOBEPIICHCTBAMHU
npoueccoB OM/I,
HEONITUMAIILHOCTHIO
TEXHOJIOTUYCCKUX
MIPOLIECCOB,
HEePaIMOHATBHOCTHIO




YTJIEBOOPOAOB, PTOPUIOB
BOJIOPOJIa, HATPHSI U ATFOMUHUS,
nepdropyriaepoioB (CF4 u
C2F6), nokcuia cepbl U
JPYTUX COCTMHCHUH.

BBIOOpA
o0opynoBaHus,
CPEICTB MEXaHU3ALNH
1 aBTOMATHU3ALHH,
HarpeBaTeJIbHbIX
Ieye U yCTPOUCTB,
CUCTEM KOHTPOJIS
JTMarHOCTHKH,
yIpaBICHUS U
uH(pOpMaIHH,
OTCYTCTBHEM CHUCTEM
npubOOpPHOTO
OCHAIIICHUS,
KOHTpOJI,
HEJ0CTAaTOYHBIM
YPOBHEM
JKCILTyaTaluu.
TexHonornueckas
SHTPONUS OTpaKkaeT
Hu3kui KM
A3CITHH,
HECTaOUIHLHOCTh
TEXHOJOTHYECKOI0
nporecca,
3aBBILIEHHOE YHUCIIO
yI1apoB I10 3arOTOBKE,
HEeperpy3Ku
UHCTPYMEHTA,
BaJIKOBOM apMaTyphbl U
MaIlUH WIH, Ha
obopor,
HEJOLITAMIIOBKY
ITOKOBOK, UTO
noTpedyeT HOBBIX UX
MIOJIOTPEBOB M HOBBIX
onepanuii TaMIOBKH
U T.JI.




KOMIIETEHIUSA OIIK-6

DopMyJIMPOBKA KOMIIETCHIIMU:

Crniocoben pemars HAy4YHO-HCCIIEI0BATEIIbCKHUE 3aa4u pu OCYILIECTBIICHUH
npoeCCHOHATBHON ~ JESATEIbHOCTH C MPUMEHEHHEM COBPEMEHHBIX  HH(POPMALMOHHBIX
TEXHOJIOTHI U IIPUKIAIHBIX alllapaTHO-IIPOrPAMMHBIX CPEIICTB.

HepequL JUCHHIIINH U ITPAKTHK

HNnaexc Ha3zBanue qucnunmJInHbI

b1.0.05.02 DKOJIOTHS

b1.B.01.09 CoBpEMEHHbIE METALUTYPITHYECKHE TEXHOJIOTUU

b1.B.JIB.01.01 OCHOBBI UPO- ¥ THJIPOMETAILTYPrHUYECKOT0 IPOU3BOICTBA
TexHonornyeckue MpoLEecChl IUIACTHUYECKOH 00paboOTKU METalioB U

b1.B.JIB.01.02
CIUIaBOB

52.0.02(Y) Hay‘lHO-I/ICCJ'Ie,HOBaTeJIBCKafI paboTta (monydyeHHE MEPBUYHBIX HABBIKOB
HAy4YHO-UCCIIEI0BATENBCKON AESITEILHOCTH)

b3.01(/1) BrimonHenue u 3anmra BBITYCKHON KBAIM(UKAITMOHHONW PaOOTHI

OTBETHI K ®OHAY ONEHOYHBLIX CPEJICTB I1O ITPOBEPKE
CO®OPMUPOBAHHOCTU KOMIIETEHIIMU OIIK-6

IKOJIOI'Us

KJIIOY K 3AZJAHUAM C BBIBGOPOM 1N OTAJIOHBI OTBETOB

Homep Bonpoca 1 2 3 4 5 6 7

Homep  mpaBmibHOTO r B a a a 1 -6 1- 6

oTBeTa 2 -a 2- a
3 -r 3- B
4 -8B 4- r

COBPEMEHHBIE METAJIJITYPITHYECKHE TEXHOJIOT MU

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBer

1 4

2

2

3 1
4 A-1
b-3
B-2
-4




5 A-2
b-3
B-4
r-1

6 A-4
b-3
B-2
r-1

7 Bce ncnonp3yemple pH MPOU3BOACTBE IIBETHBIX METAIJIOB MTPOIECCHI
MOJPA3IENIAIOTCS Ha JIBE TPYIIIIbL:
1. Ilupomeramnyprudeckue nporeccs! (IIMII)
2. l'uppomeranmypruueckue mpoueccsl (I'MII)

8 Crioco6 baiiepa Hanbomee pacpocTpaHeH B MUPOBOM aTFOMUHUEBOMN
MPOMBIIIICHHOCTH. THM CIOCOO0OM TiepepadaThIBAIOT
BbICOKOKaU€CTBEHHbIE OOKCUTBI C OTHOCUTEIBHO HEBBICOKUM
COJIEpKAHUEM PACTBOPHMOTO B IIEIOYHOM PAaCTBOPE KpeMHE3eMa.
baiiepoBckuil OOKCUT 10JIPKEH UMETh BHICOKUI KPEMHEBBIN MOJYJIb
(He MmeHee 6—7) U He coJepkKaTh OONBIINX KOJIUYECTB CEPHI U
JIBYOKHMCH YTJIEpOJIa, KOTOPBIE OCIOXKHSIOT IIepepaboTKy OOKCHTA 110
3TOMY €II0CO0Yy.

9 4

10 1

11 1234

12 13

TEXHOJOITMYECKHUE MPOLECCHI INIACTUYECKOM OBPABOTKH

METAJIVIOB 1 CIIJTABOB

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7
BoOMmpoca
Krou 1,3 1,3 ] 2,3 2,4 | 13,28, 3n0, 4a, 16, 2r, 3B, | 1B, 21, 3a,

Sr, 611, 7k, 8e, 45, 5a 40, 5t
90, 10k, 11u



https://www.ektu.kz/files/eor/EOR_Semenova_kprsm/Data/Tema_5/index_2.htm
https://www.ektu.kz/files/eor/EOR_Semenova_kprsm/Data/Tema_6/index_1.htm

KOMIIETEHIUA OIIK-7

DopMyJIMPOBKA KOMIIETEHIMH:

CriocobeH aHanu3upoBaTh, COCTABIIATH U MMPUMEHATh TEXHUYECKYIO JOKYMEHTAIHIO, CBSI3aHHYIO
¢ npodeccHOHaIbHOU AEsTeNbHOCThIO, B COOTBETCTBUU C JEUCTBYIOUIMMH HOPMATUBHBIMU
JOKYMEHTaMHU METaJUTypTUYECKON OTpaciH.

HepequL JUCHHIIIMH U ITPAKTHK

Hnaexc Ha3Banue JuCHUIINHBI
b1.B.01.01 Mertainyprusi 4epHbIX METAIIJIOB
b1.B.02.01 [ToaroToBKa MUHEPAIHLHOTO M TEXHOTEHHOTO CBHIPhs K 00paboTKe
b1.B.03.06 Mertpoiiorusi, CTaHAapTU3ALMS U METOJIbI KOHTPOJIS M aHAJIM3a BELIECTB
b1.B./Z1B.04.01 Meramnyprust TsSKEIbIX IBETHBIX METaLIOB
b1.B./1B.04.02 CoBpeMEHHbIE METO/Ibl TPOU3BOCTBA CIUIOUIHBIX U TOJIBIX U3/1EJIHMA
b1.B.J1B.06.01 Mertannyprus 6J1aropoJIHbIX METAJIJIOB
b1.B./1B.06.02 [HudpoBoe monenupoBanue nporeccoB u uHcTpyMmenta OM/]
52.0.01(I) [Ipou3BoacTBEHHAass  TeXHOJIOTMYECKass  (MPOEKTHO-TEXHOJOTHYECKas)

MPaKTHKA

B3.01([1) BrimonHenue u 3anmra BBITYCKHON KBATM(UKAITUOHHONW PaOOTHI

OTBETHI K ®OHAY ONEHOYHBIX CPEJICTB I1O ITPOBEPKE

COOPMUPOBAHHOCTU KOMIIETEHIIMHN OIIK-7

METAJUIYPI'USA YEPHBIX METAJIJIOB

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus
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10 la,6,728B, 1

11 radBn
12 Broa
13 OCHOBHOE OTJIMYHE YYT'YHA OT YIJICPOJUCTOMN CTaIM COCTOUT B TOM, YTO

UYyryH conepxkut 2-4% yriepoja, TOrja Kak yriaepoaucras cTajib
coaepxut a0 1% yraepona.

14 JloMeHHBII1 Tpoliecc HENPEPBIBEH, IOTOMY YTO IIPU MOHUKEHUU
TEMIIepaTypbl WIK OCTAHOBKE I1€YH BCE HAXOASAIIMECS BHYTPU
KOMITOHEHTHI (pacIIaBJICHHBIN YyTyH, IUXTA U IIJIaK) CIIEKAIOTCs B
€IMHYIO Maccy, KOTOpasli HE MTOAJAETCsI IIJIaBICHHUIO.

COBPEMEHHBIE METAJIVTYPTHYECKHE TEXHOJIOI'MHA

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14
BOIpoOCa
BykBbI §) B a B r orm | abg |ag | Br | B 0 I B §)
MIPABHIILHOTO

r B r r a
oTBeTa

16. IMpuHIUI AEWCTBUS MIEKOBBIX IPOOHMIIOK COCTOUT B Pa3/IaBIMBAHUU KYCKOB PYABI, KOTOPOE
IPOMCXOTUT TMEPUOANYECKH B MPOCTPAHCTBE MEXAY JABYMS IIEKaMU INPU HMX COIMMKEHHH.
pPa3IUYalOT 1IEKOBbIE JPOOMIIKH C MPOCTHIM U CIOXHBIM JBUKEHHEM IOABMKHOM IIEKU WU
JBYX MOJBMXKHBIX IeK. I[llexkoBble APOOMIIKM NPUMEHSIOTCA A KPYIMHOro, HMHOIJAA JUIs
CpeIHero ApoOJIeHu .

17. I'panynomMeTpHuecKuil cOCTaB - 3TO paclpeseieHne 3epeH py/bl MO KilaccaM KpPYMHOCTH.
Jns onpezeneHus rpaHyJIOMETPHYECKOTO COCTaBA MACChl PY/AbI, COCTOSAIINX U3 MEJIKUX YaCTHUIL
pasIMYHBIX pa3MepoB U (HOPMBI NPUMEHSIOTCSA CIEAYIOLIMEe METO/bl aHajh3a : CHUTOBOM,
CEMMEHTALlMOHHBIN WJIN JUCTIEPCHBIA 1 MUKPOCKOITHMYECKHIA.

METPOJIOTHS, CTAHIAPTU3ALINS U METO/IbI KOHTPOJISI 1 AHAJIM3A
BEIIECTB

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus Otser

1 B

2 r
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KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

METAJLIYPI'UA TAXKEJIBIX IBETHBIX METAJIJIOB

Homep 1 2 3 4 5 6 8 9 10
BOIIpoca
Kurou a o r 0 r a,B,1 |a,B, a1 |a0,B|0,r,1|1l0,
2a,
3B, 41
Homep 11 12 13 14 15
BOIIpoca
Kmrou 1B, 16, 0,a, |a,B,I,| O,T,
2r, 2a, B,T |0 B, a
30,4a | 31, 4B
Homep Kuarou
BOIIpOCa
16. Pasnunia Mexay (akTHYeCKMMHM U PaBHOBECHBIMH KOHIIGHTPAIMSMU BEIIECTB B
dazax.
17. OrnpezenieHre MOBEPXHOCTH TEIUIONEpEeaur, pacxoa SHEPTUU U TEIJIOHOCUTETIS,

TCIJIOBBIX IMOTEPb.

COBPEMEHHBIE METO/bI TIPOU3BOJICTBA CIIJIOIIHBIX U MOJIBIX
U3JEJIUI

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7 8 9 10
BOMNpoca
Kurou 1 3 1 1 2 1,4 |1 2,425, 1,3, |13,




3e,
4n
Sr
60 u
Ta
86 u
98
Homep 11 12 13
BOIIpOCa
Kirou le, 21, 3B, 1B, IT,
4a
’ 20, 2e,
50, 6r 3n, 3
ar, a,
Sa, | 4x,
63, 56
7K, ’
8e, 6a,
Ou, s
10k
Homep Kurou
BOIIpOCA
15. Bo-mepBbIX, 3Ty OCOOEHHOCTH MOXHO OOBSICHUTH TE€M, 4YTO CXeMa
HaNpsHKEHHOTO0 COCTOSIHUSI MeTajula MpH BAJKOBOM MpoKaTKe OJiM3Ka K cxeme
BCECTOPOHHETO  (TPEXOCHOT0) CXaTusi  KOTOopas  sBisdeTcs  Haubosee
OnaronpusATHOM MNpu IacTU4Yeckod aedopmaruu MeTauioB. Bo-BTOpBIX,
BBICOKUI KO3 PULIMEHT ApoOHOCTH AedopMaluii Takke 6JaronpusTHO BIUSET
Ha Tpoliecc aedopmaruu.
16. OTHOCHTENbHAS PA3HOCTEHHOCTh TPYO, MOJYYEHHBIX MPOAOIBHON MPOKATKOMH,

Oyner Bbllle, YeM TPYyO, MOTYyYEHHBIX BUHTOBOH IMPOKATKOW. DTO CBS3aHO C
OCOOCHHOCTSIMM BHHTOBOM TIPOKAaTKH, a WMMEHHO, HAJIMYUEM pPa3BUTHIX
nonepeuHbix nedopmanuii. OHU TO3BOJIAIOT MPOpPabOTaTh pPacKaThIBAEMYIO
TpyOy IO BceMy NepuMeTpy 0ojiee CHMMETPUYHO.

METAJLIYPI'USA BJIAT'OPOJHBIX METAJIJIOB

KJIIOY K 3AJIAHUSAM C BIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OTtBeT

1

1
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OUPPOBOE MOJAEJUPOBAHUE ITPOOECCOB U MTHCTPYMEHTA OM/]
KJIIOY K 3AZJAHUAM C BBIBOPOM U 5TAJIOHBI OTBETOB

Homep Bonpoca| 1 2 3145|617 |8] 9 10

Kirou 3 1 2114 p,4,1,4,1, 21, 3, 518,
515

2a,

3r,

40

Homep Bompoca| 11 12

Korou 1B, 1B,
20,
3q. 2a, 30.
Homep Kiou
BOIPOC
a
13. JUia pacuera MKD wucnonp3yroTcss CTpYKTypHbIE M HECTpyKTypHble KD cerku.

CTpyKTypHBIE CETKH XapaKTepU3YIOTCS MPOCTOM CTPYKTYpOH OOBIYHO 3JIEMEHTHI
KyOndeckoi (popMbl OMHAKOBBIX pa3MepoB, OBICTPO CTPOUTCS, OBICTPBINA perIaTens u
SKOHOMUA namsATH. CTpyKTypHas ceTKa MPUMEHSETCS UISl CIOKHBIX T€OMETPUUYECKUX
¢uryp. HectpykTypHasi ceTka Mmo3BOJISIET OMKCaTh Oosiee CIIOKHBIE TeoMeTpuH. Takas
CETKA OYEHb AJIONTHUBHAS U SIBJISETCS YHUBEPCAIBHOU. ISl MOCTPOECHUSI HECTPYKTYPHOU
CETKH HYXKHO OOJIbIIIe BDEMEHU U BBIYUCIUTEIBHBIX PECYPCOB.

14. OcHoBHast unest — no0as HenpepbiBHAs (QYHKIUS MOXET OBbITh anmpOKCHMHPOBAaHA
COBOKYITHOCTbIO KOHEYHBIX, KOTOpbIe SBJISAIOTCS Ooyiee mpocThiMu. K mpumepy, ecthb
¢dynkus f(X) HempepbIBHAs, OJHAKO MBI MOXXEM IIPEICTaBUTh €€ B BUAE CYMMBI




MPOCTHIX QYHKIIUN ;. UeM OoJIbIlie TaKMX OMPEACIONuX PyHKIUH, TeM TouHee OyIeT
OOIIHi pe3ynbTar.
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15.

Ha mnpenpoiieccopHoil cTraauu NOJb30BaTENb OKa3blBaeT HauOoJbllee BIMSHUE HA
pe3ynbTaT pacuera. VIMEHHO Ha 3TOM cTaguM OcCylecTBisieTcs cOop MHpOpManuu o
MOJIeJIN, 000D UCXOJHBIX U IPAHUYHBIX YCIOBUH M UX ycTaHOBKA. OT NpaBUIIBHOCTU
BbIOOpA MCXOAHBIX M TPAHUYHBIX YCIOBUH OyJeT 3aBHCHUTH a/IeKBATHOCTH MOJTy4YEHHBIX
[PE3yJIbTaTOB.




KOMIIETEHIIUSA OIIK-8

®opMyJIHPOBKA KOMIIETEHIMH:
Cnoco0eH MOHMMATh MPUHLUIBI PAa0OTHl COBPEMEHHBIX HMH()OPMAILMOHHBIX TEXHOJOTHH U
UCTIOJIB30BATh MX JJIS pEIICHHs 3a/1a4 TPO(PECCUOHATLHON 1eATEIbHOCTH.

HepequL JUCHHIIINH U ITPAKTHK

Hnaekc Ha3Banue JucCHUIINHBI
b1.0.04.01 HNudopmaruka
B3.01(M) BrlmotHeHME | 3aIIUTa BBITYCKHOM KBaTU()UKAITMOHHOW padOThI

OTBETHI K ®OHAY OINEHOYHBIX CPEJICTB I1O ITPOBEPKE
COOPMUPOBAHHOCTU KOMIIETEHIIMN OIIK-8

NHPOPMATHUKA

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBer

a

a.B

0,B
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2-a
3-B

10 1-B
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11 B-0-a-T

12 B-0-a-T

13 3Be3/1a, KOO, IIIHHA.

14 [TporpaMMBbI-apXHBATOPBI — 3TO CIEIUAIBHBIC IIPOrPAMMBI, KOTOPBIE

UCIIOJIB3YIOTCS AJIsl CKaThsl (PailyioB.




KOMIIETEHIUA IIK-1

®opMyJIHPOBKA KOMIIETEHIMH:
CriocobeH aHamM3MpoBaTh MOKA3aTeNd PabOThl TEXHOJOTMYECKUX YYAaCTKOB Li€Xa U IPOBOJUTH
pacueTsl TapaMeTPOB U [TOKa3aTelel MPoU3BOJICTBA.

HepequL JUCHHIIINH U ITPAKTHK

Hnaekc Ha3Banue JucCHUIINHBI
b1.B.01.02 Metauryprusi UBETHBIX METAJIOB
51.B.02.04 CoBpeMeHHbIE METOIbI U 000pYI0BaHUE TUPO- U THAPOMETATUTYPTUYECKUX

LIEXOB

b1.B.JIB.02.01 OCHOBBI JIEKTPOMETAIUTYPrUYECKOr0 MTPOU3BOICTBA
b1.B./1B.02.02 NHXUHUPUHT MalllMH U arperaToB MPOU3BOACTBA METAIIOU3ACIINI
b1.B./IB.07.01 MeTtannyprust peIKO3eMeJIbHbIX U PaJUOAKTUBHBIX METAJUIOB
B1.B.J1B.07.02 Snizpﬂyafjjc;ia;lf; 3(;2/1[5171 JUIS. TIPOU3BOJICTBA XOJIOAHOAC(POPMHUPOBAHHBIX H
52.0.01(I) E;);Kp;?;fcmeﬂﬁaﬂ TEXHOJIOrHMYeckas  (MPOEKTHO-TEXHOJIOrHYecKast)
Bb2.0.03(Y) Y4eOHast 03HAKOMUTEIIbHAS TPAKTHKA
b2.B.01(I1xn) IIpon3BOACTBEHHAS IPEIAUIUIOMHAS IPAKTUKA
B3.01(M) BrinonHeHue 1 3amuTa BeITYCKHONM KBAIU(DUKAITMOHHON paboOThI

OTBETHI K ®OHAY OLNEHOYHBLIX CPEJICTB I1O ITPOBEPKE

CO®OPMUPOBAHHOCTU KOMIIETEHIIMUA IIK-1

METAJLIYPI'USA OBETHBIX METAJIJIOB

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus

OtBer
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I'-5

A-3
b-1
B-4
I-2

A-2
b-5
B-4
I'-3

10

Ba6ar

COBPEMEHHBIE METO/IbI 1 OBOPY/IOBAHME IITUPO- 1
I'MIAPOMETAJUIYPITHYECKHUX IIEXOB

KJIIOY K 3AZJAHUAM C BBIBOPOM U 5TAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7 8 9 10
BOIIpoCca
Kmrou S a B B 0 a,o,r |a,r,a|aB,al|0,81|II,
2a,
3B, 40
Homep 11 12 13 14 15
BOIIpOCA
Kmrou 10, 1n, r,B, |O,a, T, B,
2a, 2r, 6,a |r,B 0,a
3B, 4r | 3a, 40
Homep Kurou
BOIIpoOCca
16 Hacocsl npeaHa3HadyeHsl Ui epeKauyruBaHus XKUIKOCTEH, KOMIIpeccopa — ra3os.
17 U3 conpoTuBienns GuabTpOBaIbHON NEPErOPOJKU U COMTPOTUBIIEHUS OCaKa

OCHOBBI JIEKTPOMETAJITYPITHYECKOI'O TPON3BOACTBA

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

1 2 3 4 5
B A AB A b
6 | Meramryprudeckue TpOLECCHl TOJMYYEHHsT METaUIOB W CIUIABOB C  TIOMOUIBIO

SJICKTPHUYCCKOI'0 TOKaA. B QJICKTPOMCTAJLUTYPIrU MNPUMCHAKOTCA JJICKTPOTCPMHUYCCKUC U
SJICKTPOXUMHNYCCKUC ITPOUCCCHI. SHCKTpOTepMI/I‘{CCKI/IC IpOUECChl BKIKOYAKOT TTOJYUCHHUC




CTalli B  JAYIOBBIX U HUHAYKIHMOHHBIX  TedYax,  CIEUIIEKTPOMETAILTYPTHUIO,
PYJOBOCCTAaHOBHUTENIBHYIO IUIABKY. OJEKTPOXMMHUYECKHE IMpOolecChl Haubosee MHUPOKO
pacpocTpaHeHbl B IPOU3BOACTBE LIBETHBIX METAJJIOB Ha OCHOBE AJIEKTPOJU3a BOIHBIX
pPacTBOPOB U PACIUIaBICHHBIX CpPe.

7 | Ecnu mnactuny m000ro MeTaiuia morpy3uTh B BOAY HIIM PACTBOP JIEKTPOJIHTA,
CoJIep>Kallfil HOHBI TOTO METaljia, TO HeOOoJIbIIas YacTh METaJlla MepeiieT B pacTBOp, B
(opme MoTOKUTENHHO 3apsHKEHHBIX HOHOB, a CaMa IUIACTHHA , KOHIICHTPHUPYS Ha cebe
U30BITOK CBOOOHBIX JIEKTPOHOB , IPHOOPETAET OTPULIATEIbHBIN 3apsia. Takomy mepexoay
COJICHCTBYET CBA3BIBAHUE HOHOB METaJljIa C MOJIEKYJIaMH BOJIbl (pacTBOpuTENs).B utore
YCTaHABIIMBAETCS] PaBHOBECUE

Me < Me2+ + 2e

Me2+ +m H20 < Me2+ - m H20

Me + m H20 < Me2+ - m H20 +2e

[TonoxxurenbHO 3apsiKeHHbIE HOHBI Me+2, nepelie/ime B pacTBOp, KOHIIEHTPUPYIOTCS Y
MIOBEPXHOCTH IUIACTUHBI, IPUOOPETAIOLIEN OTPULIATENIbHBIN 3apsi, B pe3yjibTaTe
BO3HUKAET ABOWHOM snekTpuueckuii cioit (JIIC) , o0ycnoBnuBaromuii pe3kuii Ckadyok
AJIEKTPUYECKOTO MTOTEHIIMAJIa HAa FPAaHULIE METAJLT - PACTBOP 3JIEKTPOJIUTA.

DTy pa3HOCTh SIEKTPUUECKUX MOTEHIIMAIOB WJIM CKAaYOK MOTEHI[MaNa HA TPaHUIle METall-
PacTBOp 3JIEKTPOJIUTA HA3bIBAIOT AIEKTPOAHBIM OTEHIIUAJIOM.

8 | Ilpu KOHTaKTe TBEPAOIo Teja C PACTBOPOM 3JIEKTPOJIUTA IPOUCXOAUT PsJ IIPOLECCOB,
MPUBOISAIINX K 3apsDKCHHUIO TTOBEPXHOCTH: 1) amcopOius (oCTpoiika KpUCTATUTMYECKOM
PEIIeTKH) NOHOB Ha MOBEPXHOCTH TBEPAOTO TeJa; 2) AUCCOMMAIUS TIOBEPXHOCTHBIX TPYIII;
3) nmepexoJ1 HOHOB OJIHOTO 3HAaKa U3 TBEPAOIo Teja B PaCTBOP, KOI'/la a Ha IOBEPXHOCTH
ocraercs (PparMeHT TPYIIIBI TPOTHBOMOIOKHOTO 3apsaa; 4) MOJIspU3anus IOBEPXHOCTH
(IUI METAJUIOB - HAJIMYKE U30BITKA/HEIOCTATKA SJICKTPOHOB HAa MTOBEPXHOCTH).

BoOnu3u 3apsikeHHON MOBEPXHOCTH U3MEHSAETCS KOHIICHTPALIMKA HOHOB: K TIOBEPXHOCTH U3
pacTBopa MOATATUBAIOTCS HOHBI TPOTUBOIIOIOKHOTO 3HAKA U OTTAJIKMBAIOTCSI MOHBI
OJIHOTO 3HAaKa C 3apsiIoM MOBEPXHOCTH. B pe3ynbrare B cucTeMe TBEpA0E TeN0/3IEKTPOITUT
dbopMHUpyeTCst TaK Ha3bIBAEMBIN IBOWHON AIEKTPUUECKUH CIIOH.

VWHXUHUPUHT MAIIIUH U ATPETATOB ITPOU3BOICTBA METAJIJIOU3IEJUIA

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7
BOIpOCa
Krou 1 1 2 4 1 1,4 |1,3,
4

METAJIIYPIT'UA PEJAKO3EMEJIBHBIX U PAIMOAKTUBHBIX METAJIJIOB

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus OtBeT

1 2
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OBOPYJOBAHUME OM/J AJIA ITPOU3BOJCTBA

XOJOJHOJAE®OPMUPOBAHHBIX U CIIEHUAJILHBIX U3IEJUI

KJIIOY K 3AZJJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep
BOIIpOCa

1 2 3 4 5

Kirou

2,3 1,4 | 1x, 1B, 1B,
2e, 2r,
3r, 3n,
4B 40,
50
6n
7a

2r, 30,
4a,

5a

Homep
BOIIpOCa

Kuarou

6.

HenpepsiBHast mpokaTka XapakTEpU3YEeTCsl TEM, YTO 3ar0TOBKAa OJHOBPEMEHHO
nedopMupyercs HECKOIbBKUMH KieTMH. [Ipu 3ToM kanmuOp Kaka0u KJIETH MpU
packaTke TpyObl Ha ONpaBKe MMeeT OBajbHYIO (hopmy. OCHOBHBIE OOXKaTue
CTEHKH TPYOBbI OCYIIECTBIISIETCS HA BEpIIMHE KanuOpa, a B BHIMTyCKE KanuOpa
o0’kaTure 1Mo TOJIIMHE HE OCYIIECTBIISIETCS. YTOOBI BBITIOJHUTD 005KaTHE CTEHKH
B BBINMYCKe, TpyOy Hamo kaHToBaTh Ha 9(f 0AHAKO B yCINOBHSX HEMPEPHIBHON
MIPOKATKU ATOTO CAENAaTh HEBO3MOKHO, IOATOMY MEHSIOT MOJIOKEHUE BAIKOB B
Kaxa0i cneayronied kinetu. Ocu BAJIKOB COCEAHUX KIIETEH pacroararTcs Mo
yriaom 90" mpyr k apyry. Yacte TpyObl, HaXofsIielcs B BBITYyCKE KamuOpa,
MOTaIaeT B BEPIIMHY KamuOpa B CIEAYIONIeH KIETH, T/Ie AT 00’KaTUE CTEHKH.

MHOTOBAJIKOBBIE CTaHBl YaCTO YETHIPEXBAIKOBBIC WJIM JJISi MPOKATKH JUCTOB
[IECTH U JIBEHAJIIATH BAJKOBBIE HMCIOJB3YIOTCS AJI MOMydeHUs: 60Jiee TOUHBIX
pasMepoB  mpokarta. Pa0ouumx  BajKoB, KOTOpble  HEMOCPEICTBEHHO
neOpMUPYIOT 3aroTOBKY — 2, a OCTalbHBIE OIMOPHBIE M HEOOXOAMMBI s
YBEJIMUEHUSI YKECTKOCTH BAJIKOBOW CHCTEMBl CTaHA, KOMIICHCAIIUU HW3THOa




pabounx BaJIKOB.

KomnoHoBKa MPOIMIMBHOTO CTaHAa 3aBUCUT OT 00OPYAOBaHUS TPYOOIPOKATHOTO
arperara. Eciu mpommBHONW M packaTHOM CTaHbI pacrojiaratoTcsl He JpYr 3a
IpyroM, a Ha pa3HbBIX YpOBHAX, a I[epenada TPyObl OCYIIECTBIAETCS
NIEPEKaTKOM MO HAKJIOHHBIM pElIeTKaM, TO YacTO HCIOJB3YETCSl IPOIIMBHOU
cTaH ¢ OokoBO# Bhlgaueil. [Ipu 3TOM ompaBka BMecCTe CO CTEp)KHEM JIOJDKHA
U3BJIEKATHCA CIICUANIBHBIM MeXaHU3MOM. Eciu packaTHO# cTaH pacrojaraercs
3a MpOIIMBHBIM, a Iepefadya TpyObl OCYLIECTBIISIETCS pOJIbIaHTaMH, TO
UCIIOJIB3YETCSl OCeBasi Bbllaya, MPH 3TOM ONpPaBKa CO CTEPKHEM OCTaeTcs Ha
MECTh U NEPEXBAThIBACTCS CIELMATBLHBIM MEXAaHHU3MOM, a THJIb3a BbIIAETCS B
O0CEBOM HarmpasieHUH. JlJi1 COBMEIIEHUS MPOLECCOB NPOIIMBKU M PacKaTKu
Oyzner ynoOHee MCIOoJIb30BaTh OOKOBYIO BBIJIauy, MOCKOJIBbKY MPHUAETCS MEHATH
OIPaBKY C MPOIIMBHOMN Ha PacKaTHYIO.

Jlns1 packaTKu B HENPEPBIBHBIX CTAHAX JIYyYIIE€ UCII0JIb30BAaTh MHAMBUIYAJIbHBIN
MIPUBOJ] BAJIKOB MJIM MPHUBOJ M0 CEKIUAM KJIETEeH. DTO MO3BOJIUT PETYIUPOBATH
KMHEMATUKY TIPOILIECCA PACKATKHU, OCYIIECTBIATh €€ C HATSIKEHUEM WA
MOJAMOPOM. ITa 0OCOOCHHOCTh MPHCYIIIA HETIPEPHIBHBIM CTaHAM MOCKOJIbKY O4ar
nedopManuu TaKUX CTAHOB HE OTPAHUYUBAETCS OJHOM KIEThIO a YCJIOBUE
MOCTOSIHCTBA CEKYHAHBIX 00bEMOB OYJI€T BBITIOJIHATHCS BO BCEX KIIETSIX CTaHA.




KOMIIETEHI U TIK-2

DopMyJIMPOBKA KOMIIETEHIMH:

Crioco0OeH mprHUMATh Ha OCHOBE aHAJIM3a PEIICHHS O KOPPEKTUPOBKE MMApaMETPOB
TEXHOJIOTHYECKHX MPOIIECCOB U PEKUMOB pabOTHI arperaToB ¢ y4eToM HH(GOpMaIuu OT
IIOAYMHCHHBIX CIICIHUAJINCTOB

HepequL JUCHUIIIMH U IIPAKTHK

HNnaexc Ha3zBanue qucnumJinHbI

b1.B.01.03 JIuteitHoe MpOU3BOICTBO

b1.B.02.06 MarepuanoBeneHue

b1.B.03.01 Teopust Tepmudeckoit 00pabOTKH METAJUIOB M OCHOBBI AKCIIEPUMEHTA

b1.B.Z1B.01.01 OCHOBBI TUPO- ¥ TUIPOMETAILTYPrHUECKOTO IIPOU3BOICTBA

B1.B.JB.01.02 ;Frfﬁ:;g;rnqecme IIPOLIECCHl IJIACTHYECKOM 00pabOTKU METalioB U

52.0.01(IT) [TpousBoacTBEHHAass ~ TeXHOJOrHMYeckas  (MPOEKTHO-TEXHOJIOTHYecKast)
IPAaKTHKA

52.0.02(Y) Hay‘lHO-I/ICCJ'IeLLOBaTeJIBCKafI paborta (moylydeHHE NEPBUYHBIX HABBIKOB
HAyYHO-UCCIIEI0BATENbCKON AESITEIbHOCTH)

b2.B.01(I1xn) IIpon3BOACTBEHHAS IPEIAUIUIOMHAS IPAKTUKA

B3.01([1) BoinonHenue u 3amura BeITYCKHOM KBaTM(PUKAMOHHON pabOThI

OTBETHI K ®OHAY OIIEHOYHBIX CPEJCTB I1O ITPOBEPKE

CO®OPMUPOBAHHOCTU KOMIIETEHIIUUA IIK-2

JUTEAHOE ITPOU3BOJICTBO

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Howmep 3ananus

OT1BeT

r

b

B

b

ABJI

ABI'

BT

o N o o1 b~ W DN

A-4,Bb-3,B-1,T-5




9 A-5,b-4,B-1,T-2

10 A-4,b-1,B-5,T-3

11 nBar0

12 noars

13 Ycanka OTIMBOK IMPOUCXOJUT M3-3a COKpalleHHs o0béMa Merauia,

3aJIUTOr0 B JIMTEHHYIO (QopMy, TMpH €ro 3aTBEplIEBaHUU U
MOCJIEAYIOLEM OXJIAXKACHHUH.

14 JIutbe 3TO MPOU3BOJCTBEHHBIN MPOLIECC BO BpeMsi KOTOPOTO KUAKUI
METaJul 3aJIUBACTCA B MOJOCTH (POPMBI, KOTOPasi COOTBETCTBYET (popme
U pasMepy JeTand. 3aTBepjAeBIlas YacTh TaKKe H3BECTHAas Kak
OTJIMBKA, BBIOpAChIBACTCSI WJIM BbUIAMbIBa€TCA M3 (QOPMBI IS
3aBepLICHMSI ITpolLiecca.

MATEPUAJIOBEJEHUE
KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7 8 9 10 |11 12
BOIpoOCca
BykBbI a B a B 0 a 0 aBo0x | OreaBa | Ba0 | Orea | OBa
NMPaBUJIbHOIO
oTBeTAa

1. Tlomumepbl — D3TO BEHIECTBA, KOTOPHIE COCTOST W3 MHOXECTBA MOHOMEPOB

(cTpykTypHBIe 3BeHbs). [lo cTpoeHHIO MOTUMEpPHI OBIBAIOT JTMHEWHBIMH, Pa3BETBICHHBIMH WM
cereBbIMU. KOTMYeCTBO MOHOMEPHBIX 3BEHBEB U MOJIEKYJISIPHAS Macca KaxKJI0ro U3 HUX BJIHSIOT
Ha CBOICTBa OyayIlero mMaTepuana.

2. KoMIO3WIMOHHBIA MaTepuan Wid KOMmo3uTHeI Matepuan (KM), cokpaméHao
KOMIO3UT — MHOTOKOMITOHEHTHBIA MaTepua, U3rOTOBJICHHBIN (YETOBEKOM WU MPUPOAOH) U3
JBYX HJIA 00Jie€ KOMIIOHEHTOB C CYIIIECTBEHHO Pa3IUYHBIMU (PU3UUECKUMH U/UIH XUMHUUYECKUMU
CBOWMCTBaMM, KOTOPBIE, B COYETAHUHU, MPUBOAAT K IIOABJICHUIO HOBOI'O Marepuaiga C
XapaKTEePUCTUKAMU, OTJIMYHBIMHU OT XaPaKTEPUCTUK OTACIIBHBIX KOMIIOHEHTOB.

TEOPUSI TEPMUUYECKON OBPABOTKH 1 OCHOBBI
IKCIIEPUMEHTA

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7 8 9 10
BOIIpoca
Homep 1 3 1 2 2 2 2 1 3 1
NPaBHJILHOTO
oTBeTa




OCHOBBI ITUPO- U TUAPOMETAJLTYPIT'MYECKOI'O ITPOU3BOACTBA

KJIIOY K 3AJJAHUAM C BBIBOPOM U 3TAJIOHBI OTBETOB

Howmep 3ananus OtBeT

1 r

2 b

3 r

4 B

3) bI’

6 BB/]

7 ABJ]

8 16, 2a, 3B, 41

9 16, 2a, 3B, 41

10 16, 2a, 3r, 4B

11 a,B,T,0

12 0,a,T,B

13 Jns cHWKeHus TemIeparypa IMpoliecca, TaK Kak MpH CHUKCHUHU
JABJICHUSI TEMIIepaTypa KUMeHus (CyOnMMaluim) CHIKaeTCsl.

14 BemecTBa, criocoOHBIC TIOTIIONIATH U3 PACTBOPA MOHBI B OOMEH Ha
MOHBI TOTO € 3HaKa, BXOSAIIUE B COCTaB CMOJIbI. [IpuMenstorces nis
M3BIICYCHHS] METAJJIOB U3 OETHOTO PACTBOPA; OUUCTKU CTOYHBIX BOJI;
MOJTYYSHUS JICMOHU3UPOBAHHOM BOJIBI

TEXHOJIOTUYECKHUE IMPOIECCHI INIACTHYECKOM OBPABOTKH
METAJIUIOB U CIVIABOB
Homep Kirou
BOIIpOCa
1 Jns HaxoXIeHUsT MHTEHCHUBHOCTHU HAINPSIKEHUHW B 3aroTOBKE, HAINPSKEHUE

KOTOpOM B HEKOTOPOW TOYKE 3aJaHO TEH30paM C HaJIMYMeM KacaTelbHBIX
HaNpsDKEHUH MOMKHO BOCIHOJIb30BaThCsl ypaBHeHueM ['ydepa-Musuca-I'enku
KOTOPOE YYUTBIBAET KacaTelbHbIE KOMIIOHEHTHI TeH30pa. B 1aHHOM ciydae ty,=
T,y=-SMma. IloaToMy Bocnonb3yemcs (GOpMyIION:

}05 = %\/(Ux - Uy)z + (Uy - 02)2 + (0, — Ux)z + 6T3ZIZ

IToacraBnsii KOMIIOHEHTBI TEH30pa HANPSDKEHWM IMOJIYyYUM HWHBAPHUAHTHYIO




BEJIMYMHY HampsikeHus: paBHyro 15,8 Mmna. CornacHo ycinoBuio Museca 3To U
OyIeT BeIMYHMHA COMPOTUBIICHHS IMJIACTUYECKOM AegopMaliu B cilydae, eciu
Hallla 3aTOTOBKA IUIACTHYECKH J1e(hOPMHUPYETCSI.

Merton coBmecTHOTO pemieHus TuddepeHraIbHbIX YPaBHEHUH PaBHOBECHUS U
IUTACTUYHOCTH LIMPOKO MPUMEHSETCS Ul pacuyeTa YCHIUN U pacxoa SHEPrHH
npu o0pabOTKE METAUIOB JaBJCHHEM. BaKHO OTMETHTBH, YTO HANpPSHKEHHO-
neopMHpPOBaHHOE COCTOSIHUE PACCMATPUBACTCS JIMOO OCECHMMETPUYHBIM,
00  IUIOCKUM. YpaBHEHHME IUIaCTUYHOCTH TNPUHUMAIOT B (dopme,
COOTBETCTBYIOLIECH yKa3aHHBIM BUIAM COCTOSIHUSI.

Ky3HeuHble MOJOTBI OTHOCATCA K OOOPYJOBAHUIO OTPAaHUYEHHOW >HEPTUEH.
YacTe oSHeprum pacxoAyeTcss Ha YIAapHbIE HAarpys3Kd, IE€pelaroluecss Ha
¢byHaaMeHT, B Cllydae €Clid HWKHSAS 4acTb MOJIOTa — I1a0OT HE MOJBHXKEH. B
0ec11ab0THBIX MOJIOTaX COYJapEHHUE OCYLIECTBIISIETCS B HEKOTOPOU IMIIOCKOCTH.
[IpyueM ¥ HUKHUM U BEPXHUM IITAMIl MOJABUXKHBI. Y JapHOE BO3JEHCTBUE Ha
OKPYKaIONIYI0 cpeny y OecmaboTHBIX MOJIOTOB HE3HAUYNUTENbHO. becmaboTHbIe
MOJIOTBI UMEIOT 00JIee CIOKHYIO KOHCTPYKLIMIO 3TO UX TJIaBHBIA HEAOCTATOK.

TpexBankoBbIil CTaH MONEPEYHO-BUHTOBOM MPOKATKA MOKHO HCIIOJIb30BaTh
I Mpolecca MPOIIMBKU IOJBIX 3arOTOBOK, OJIHAKO €CTh OrPaHUYCHUS.
[IpommBKa JIMHHBIX TIOJBIX 3aroTOBOK (IJIMHHOM Oosee 2-3 M) Ha
TPEXBAJIKOBOM CTaHE HE JKelarelbHa. Takue CTaHbl MMEKT OTIMYHYIO OT
JIBYXBAJIKOBBIX CXEMY HaIpsLKEHHO-1€(OPMHPOBAHHOIO COCTOSIHUE B OCEBOM
30HE 3arOTOBKH. 32 CYET HAJIMUUSI BCECTOPOHHETO CHKATHs ONPaBKa C JJIMHHBIM
CTepXKHEM OyJeT CMeNaTbcs B KOJBIEBOW 3a30p 4TO OyIeT MPUBOAWTH K
YBEJIIMUEHUIO PA3HOCTCHHOCTH THIIB3bl. B IBYXBaJKOBBIX CTaHaX Takou 3PQeKT
He HaOJI0JaeTcs MOCKOJIbKY OMpaBKa CaMOIIEHTPUPYETCs B ouare aedopMaliuu,
KaK CJIEICTBHE Pa3HOCTEHHOCTb OyneT ropaszno MeHbire. OgHako KOPOTKHE
3aroTOBKH M 3arOTOBOK C JTHOM JIY4YlI€ MOJy4aTh MPOINIMBKON HA TPEXBAIIKOBOM
cTaHe. DTO UCKITIOYAeT PUCK 00pa30BaHuUsA IJIEH U MUKPOPa3pYIIEHU B OCEBOM
30HE.




KOMIIETEHI U T1K-3

®opMyJIHPOBKA KOMIIETEHIMH:

Crioco6eH BbIpaOaThIBaTh PEILIECHUS 10 YJIYULICHHUIO Ka4yeCTBA PEMOHTOB, COOJIIOJICHUIO MTPaBHII
HKCIUTyaTaIlH, TEXHUYECKOTO OOCITY)KMBAaHUS M YCTPAHEHUIO MPUYHH MPOCTOEB 00OPYAOBAHUS
IIPOU3BOJICTBA

HepequL JUCHUIIIMH U IIPAKTHK

HNnaexc Ha3zBanue qucnumJinHbI

b1.B.01.05 Mertannypruueckas TEIUIOTEXHUKA

51.B.02.04 CoBpeMeHHbBIE METO/IBI M 00OPYAOBAaHHUE MUPO- U THIPOMETAIUTYPIUYECKIX
LIEXOB

51.B.03.04 [Ipoieccet u  oOopynoBanue s  (GOPMHPOBAHUS M CIIEKAHUSA
METAJJTNYECKUX MOPOIIKOB

b2.B.01(I1xn) IIpon3BOACTBEHHAS IPEIAUIUIOMHAS IPAKTUKA

b2.B.02(IT) [TpousBoacTBeHHas npakTuka (HayuHo-ucciaenoBatenbekas padora)

B3.01(M) BrimonHeHue 1 3amuTa BBITYCKHOW KBATH(DHUKAITMOHHON paboThI

OTBETHI K ®OHAY OINEHOYHBIX CPEJICTB I1O ITPOBEPKE
CO®OPMUPOBAHHOCTHU KOMIIETEHIIMUA IIK-3

METAJITYPITHUYECKAS TEINIOTEXHUKA

KJIIOY K 3AZJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep |, 2 | 3 4 5 6 | 7 | 8 | 9 10
BONpoOCa
1aB
Koy a 0 r B B aBr | OBr aB aor
20,r,a0
Homep
sommora | X[ 22| 22 | 14 | 15
Ir
2a rogas
Kmou | 10,8 3B rabns | Brago
2a,T, 1
4-
50
Homep Kurou
BOIIpOCA
16. B KauecTBE OCHOBHOTO CBIPbS JUIsl OTHEYIIOPHBIX U3IEJIUM CITyKar:
FOpHBIE TOPOJBI (KBAapLl ¢ MPUMECHIO TNIMHBI U U3BECTHAKA, KBApILEBbI MECOK,




JUAaTOMHUT, OOKCUT, MHPO(UIUINT, MarHe3uT, OpPYCUT U Jpyrue), TIMHUCTHIE
MHHEPAJbI, Pa3IMYHbIC BUABI OTHEYTIOPHON TIIMHBI

17.

BaKyyMHBIe AYTOBBIC, DJICKTPOHHO-JIYUYCBLIC IIABUJIBHBIC IMEYN IMMPHUMEHSIIOT IJI
IJIaBKU TYT'OIJIABKUX U XUMHUUYCCKU AKTHBHBIX MCTAJIJIOB, KPOME TOI'O B ITPOLIECCC

IIJIaBKM OHHM OYHUIINAIOTCA OT HpHMCCCfL

COBPEMEHHBIE METO/IbI 1 OBOPY/IOBAHME IITUPO- U

I'MIAPOMETAJUITYPITHYECKHUX IEXOB

KJIIOY K 3AZJAHUAM C BBIBOPOM 1N OTAJIOHBI OTBETOB

Homep 1 2 3 4 5 6 7 10
BoOIIpoca
Karou a B B r 0 a,B,T | a,B, | ar, 1| aBs,al|lo,
2a,
3B, 41
Homep 11 12 13 14 15
BOIpoca
Kirou It, 16, |r,B,a,|T,0, 0, a,
2a, 2a, 0 a,B I, B
31,40 | 31, 4B
Homep Kuarou
BOIpoca
16 MuHMMalIbHBIA Pacxoj] pPEareHTOB, HEOOXOIUMBIM Il TIOJIHOTO W3BJICUCHUS
MeTajla B pacTBOp, OMNpENeNseTcss BEIMYMHONH KOHIEHTPAlMOHHOM KOHCTaHTHI
PaBHOBECHS pEaKIUH.
17 Tak KaKk ¢ pOCTOM CKOPOCTH JKUAKOCTH Bo3pacTaeT 3((heKTUBHOCTh TEIII000OMEHA

IMPOLECCBHI U OBOPYJIOBAHUME JJIS1 ®POPMOBAHUSA U CIIEKAHUA
METAJVIMYMECKHUX ITOPOIIIKOB

KJIIOY K 3AJAHUAM C BBIBOPOM U OTAJIOHBI OTBETOB

Homep 112|345 6 7 8 9 10 11 12 13
BONpoOca
Kirou 0|a|B|B| O]| O |aBrg | ab | aobr | 1B, BOr | OreB | BxkarOen
r 2a, a Jau3
36 K




KOMIIETEHL U AIIK-1
DopMyTHPOBKA KOMIIETEHUM:
CriocoOHOCTh  BBIOMpaTh  MH()POPMALMOHHO-IIOMCKOBBIE ~ CHCTEMBl U JJIEKTPOHHBIE

UH(POPMALIMOHHO-00pa30BaTENIbHbBIE PECYPCHI AJIS peIIeHuUs MPO(EeCCHOHANBHBIX 33134

HepequL JUCHUIIIMH U IIPAKTHK

Hnaekc Ha3Banue JuCHUIIINHBI

OT/.01 N3yuenne nHPOPMALMOHHO-TIOMCKOBBIX CHCTEM

OTBETHI K ®OHAY ONEHOYHBLIX CPEJCTB I1O IIPOBEPKE
COPOPMUPOBAHHOCTHU KOMIIETEHIIMU IIK-1

N3YYEHUE UHO®OPMAIIMOHHO-ITONCKOBbBIX CUCTEM

Kunrou k tecry:

Howmep 1 2 3 4 5 6 7
BOMpoOca
Howmep B a 0 B a 1-8 1-8
MIPaBUILHOTO 2-T 2-r
OTBeETa 3-a 3-a
4-6 4-6

Kittou k mpakTrueckoMy 3a/1aHuo (PELIeHUIO IPAaKTUUECKOH 3a1aun):

1. 3aiiTi Ha caliT 3NIeKTPOHHOM OMOIMOTEUHOM CUCTEMBI, K KOTOPOI UMEIOT 10CTYII
nonb3oBarenu Hb I'TTIN.

2. B none «KiroueBble €10Ba» BBECTH KJIIOUEBBIE CJIOBA [0 BEIOPAHHOM TeMe.

3. U3 cnmcka u3nanmii BEIOpaTh Hanbosee OIM3KO OTPasKaIOIINe TEMY M CKOITMPOBAThH MX
o6ubnuorpaduyeckoe onucaHue.

4. PaccTtaBUTh UCTOUYHUKH B aI(paBUTHOM TIOPSIJIKE.




KOMMNETEHIUS JMK-2

®opMyJIHPOBKA KOMIIETEHIMH:
CnocoOHOCTH pemaTh BOMPOCh HOCTPOEHUs TPOhEeCCHOHATBHON Kaphepbl

HepequL JUCHHIIIMH U ITPAKTHK

HNnaexc Ha3zBanune nucuunjinHbl

DOT/.02 TexHonorus Tpya0ycTponcTBa

OTBETHI K ®OHAY ONEHOYHBIX CPEJICTB I1O ITPOBEPKE
COPOPMUPOBAHHOCTHU KOMIIETEHIIMU AIIK-2

TEXHOJIOTUS TPYIOYCTPOMCTBA

Kittou k tecry:

Homep 1 2 3 4 5 6 7

BONpoca

Homep b a a b a 1-B 1-B

PaBUIBHOTO 2-a 2-a

OTBeETa 3-r 3-6
4-6 4-r

Kirou x nmpakTrueckomy 3aianuto 1:

OO0s3aTenbHbIE TTApaMETPbl, HA OCHOBE OCYIIECTBIISETCS pPEIIEHHE O MpUEMe KaHAuaara Ha
paboTy B OpraHu3aIuio:

- Uadopmanus o kanauaare (pe3rome) — Ipumep;

- Pe3ynbTaThl MHTEPBEIO U TECTOB — IIPUMED;

- [Icuxonoruyeckue TaHHbIC U BHEIIHUNA BUJ — IPUMED;

- Manepa noBeieHUs KaHIUaTa IPH cOOECEeJOBAaHUH - TIPUMED.
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