MHHUCTEPCTBO HAYKH H BBICHIEI'O OBPA3OBAHUS
POCCUUCKOU ®EJEPAIINN

DenepaabHOE rOCYIAPCTBEHHOE GIOIKETHOE
00pa3oBaTENbHOC YUPEKICHNE BHICIIETO o0pa3oBauus
«BOpOHEkKCKUI rOCY IapCTBEHHEII TEXHIYECK T YHUBEPCUTETY

YTBEPXJIAIO

ekan OMAT
1, /B.M. Psoxekux /
@@W 2021 .

PABOYAS ITIPOTPAMMA
AHCHHUIUTHHBI (MOIY/JIsT)

<(COBD€M€HHBIC HHCTPYMEHTAJIbHBIE MaTE€PUAJIBI B MAlTUHOCTPOCHU )

Hanpasnenue noaroroBku 15.03.01 — MamuHocTpoeHue
IIpoduas Texuonoruu, o6opynosanye u ABTOMATU3AINS
MalMHOCTPOUTENBHBIX IPOU3BOJICTB

Ksamnduxanus Beinycknnka bakanagp
HopmaTtusublii nepuon o6ydenus - /4 r. 11 m.
®opma o0yuenus - / 3aounas

I'ox Hauaja moarorosxu 2021 r.

ABTOp HporpamMMsl 4’ / C.H Sluenko. /
G
3aBenyromuii kadeapoii 3 e
aBTOMAaTU3MPOBAHHOIO 000PYIOBAHUS //75/‘/
MalIMHOCTPOUTENBHOTO MPOU3BOCTBA S\ / B.P Iletpenko./
C"‘m{w‘"

PykoBoaurens OITOIT MP IeTtpenko. /

Boponesx 2021




1 I(EJIA 1 3AJTAYY TUCHUTLJIAHBI

1.1 Ieab u3yyeHus: AUCHUNIMHBI

- OCBOEHHE MH(POPMALIMU MO HOBBIM MHCTPYMEHTAJIbHBIM MaTepHUaliaM, HC-
N0JIb3yeMbIM B aBTOMAaTHU3MPOBAHHOM MPOU3BOJICTBE, OCOOEHHOCTSIM HUX MpUME-
HEHUS B CTIEIMAIbHBIX MHCTPYMEHTAX.

1.2 3agaun ocBOCHHUSA TUCIHUIIIINHBI

- W3YyYCHHE HOBBIX HMHCTPYMCHTAJIBHBIX MAaTEPHAIOB, OCOOCHHOCTEH HX
IIPUMCHECHHS B PSKYIIUX MHCTPYMEHTAX; X KiIacCH(MHUKAMK M 00JIacTe parmo-
HAJBLHOTO MPUMCHCHUS,

- pa3paboTKa PEeXyIIero MHCTPYMEHTA C MCIIOJIb30BAHHUEM HOBBIX HHCTPY-
MEHTaJIbHBIX MAaTEPHAIIOB;

- MPUMEHEHUE PEXKYITUX HHCTPYMEHTOB C H3HOCOCTONKHMHY MOKPBITUSIMU;

- 0COOCHHOCTH OCHAIICHHSI BBICOKOTEXHOJOTHYHOTO OOOPYIOBAaHUS PEXKY-
IIIMMH UTHCTPYMEHTAMH C HOBBIMH HHCTPYMEHTAIbHBIMH MaTepHaIaMHu.

2 MECTO JUCHUMIIVIMHBI B CTPYKTYPE OIIOII

Hucrumraa «CoBpeMEHHbIE WHCTPYMEHTAJIBHBIC MaTepuaibl B MAaIIUHO-
CTPOCHHMM» OTHOCHTCS K JUCIMILIMHAM I10 BHIOOPY BapuaTHBHOM yacTH Oyioka b1
y4eOHOro IIaHa.

3 HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUA
IO AMCHUITJIMHE

[Ipouecc nzydenuss qucuunianHbl « COBpEMEHHbIE MHCTPYMEHTAJIbHBIE Ma-
TepHUasbl B MAITMHOCTPOCHUW» HAIMpaByieH Ha (OPMUPOBAHUE CIICIYIOMINX KOMIIE-
TESHIIUH:

I[IK-1 — cmocoOHOCTBIO K CHCTEMAaTHYECKOMY HW3YUYCHHMIO Hay4HO-
TEXHUYECKOW MH(OpMaIK, OTEYECTBEHHOTO U 3apyOEKHOTO OIbITa MO COOTBET-
CTBYIOIIIEMY MPOMHITIO TOATOTOBKH.

I1K-17 — ymenueM BoIOMpATh OCHOBHBIE M BCIIOMOTATEIIbHBIC MaTepHaIbl U
CrocoOBbl peaiM3allii OCHOBHBIX TEXHOJIOTHYECKHUX IPOIIECCOB, TPUMEHSThH MPO-
TPECCUBHBIC METOJbI IKCIUTyaTaIllMd TEXHOJOTHYECKOTO0 O0OpYAOBAHUS TIPH H3TO-
TOBJICHUU WU3JICJIMI MAITUHOCTPOECHHSL.

Komme- Pe3yibTaThl 00y4eHHsl, XapaKTePHU3YIOIIHe
TeHLUA c(popMHPOBAHHOCTH KOMIIETEHIIUH

[IK-1 | 3HaTh HOBBIE MHCTPYMEHTAJIbHbIE MaTEPHUAIIbI, TEHACHIIUN PA3BUTHUS UH-
CTPYMEHTAIbHBIX TEXHOJIOTHI

YMETb OCYHICCTBJIATH IMOMCK I/IH(l)OpMaIII/II/I, IMpOBOAUTH IMATEHTHBIN I10-
HCK II0 COBPCMCHHBLIM HAIIPABJICHUAM B PA3BUTHH U IIPUMCHCHHUHN COBPC-
MCHHBIX HHCTPYMCHTAJIbHBIX MAaTCPHAJIOB

BJA/IeTb HAaBBIKOM IIOMCKa Hay4YHO-TEXHUYECKOW HWH(pOpMalu Uis
OCHAILIEHUs BBICOKOTEXHOJIOTMYHOI'O OOOpYAOBAaHMS PEXYLIUMU HH-




JIOB

CTPYMCHTaMH C HCIIOJIb30BAHHCM HOBBIX MHCTPYMCHTAJIbHBIX MaTCpHa-

[1K-17

3HATh MPUHLHUIBI PAa0OThI, TEXHUYECKHE XapaKTEPUCTUKHU, KOHCTPYK-
TUBHbIE OCOOEHHOCTU U YCJIOBHSI 3KCIUTyaTalluH PEKYIIEro NHCTPYMEH-
T4, OCHAIIEHHOI'0 HOBBIMU MHCTPYMEHTAJIbHBIMUA MATEPUAIAMHU

MHCTPYMEHTAJIBHBIX MAaTEPUAJIOB

yMeThb MPaBUJIBHO BBIOUPATh PEXKYIIUA WHCTPYMEHT HAa OCHOBE HOBBIX

IIPOU3BOJCTBA

BJIa/IeTh METO1aMH 3(PPEKTUBHOrO MOAO0PA PEKYILIETO HHCTPYMEHTA B
pEaNbHBIX YCIOBUSAX aBTOMATU3UPOBAHHOTO MAIIMHOCTPOUTEIBHOIO

4 OBBEM JUCHUTIJIMHBI (MOIYJIS)

0611121}1 TPYAOCMKOCTh OUCHUIIIINHBI «COBpCMeHHBIC HHCTPYMCHTAJIBHBIC

MaTCpUuaJibl B MAIMIKMHOCTPOCHUM)> COCTABJIACT 6 3a4eTHBIX CANHUII.
PaCHpCIleJ'IGHI/IC TPYAOCMKOCTHU JUCHUILINHEI 110 BUJIaM 3aHATUN

3aounas gopma o0OyueHus

Bun yueOHO# paboThI Bcero Cemectpsl
4acoB 10
AyAuTOpHBIE 3aHATHS (BCEro) 18 18
B ToM uucae:
Jlexiuu 10 10
[Tpaktuueckue 3ausarus (113) - -
JlabopaTopnsbie pabotsl (JIP) 8 8
CamocrosiTesibHasi padoTa 189 189
KypcoBoit mpoekt - Her
KontponbHas pabota + Ectb
Byt mpoMexyTOYHOH aTTECTAIMH - SK3aMEH 9 DK3aMeH
OO61m1as TPy I0€MKOCTh, 9acOB 216 216
3a4eTHBIX €IUHUIL 6 6

5 COJEP)KAHUE JUCLUAIIIMHBI (MOYJIS)

5.1 Copnep:xkanue pa3esioB IUCHUILVIMHBI M pacnpeesieHne TPY10eMKOCTH

0 BUJAAM 3aHATHH

3aounas ¢gopma o0yueHus

Ne | Haummeno- Conepxanue pasuena Jlex |IIpak| JIab | CP | Bce
/I | BaHHE Te- UA | T. C | ro,
MBI 3aH. | 3aH. q
1 | CoBpemen- | Knaccudukamuss coOBpeMEHHBIX
HblC  WH- | MHCTPYMEHTATBHBIX — MaTepha- | ] 4 | 134 | 145
CTpyMeH- | JIoB. IHCTpyMEHTaIbHbIE CTalu.
TaJbHbIC TBepable cruiaBel. MuHepasioke-




Marepuanbl | pamuka. CBepXTBEp/ble MaTEpH-
B MalIMHO- | aibl.  O0nactTh  IpUMEHEHUS.
ctpoeHun | OcoOeHHOCTH TIpUMeHeHus. Bbi-
00p HMHCTPYMEHTAJbHOTO Mare-
puajia WIM U3HOCOCTOMKOTO IIO-
KPBITHUS
Tpebosa- CucrtemMa  MHCTPYMEHTAIBHOIO
HUS K MH- | o0ecredyeHruss B aBTOMaTH3UPO-
CTPyMEH- | BaHHOM mnpou3sBojctee. CTpyk-
TaIbHOMY | TypHasg CXeMa aBTOMaTH3UPO-
o0Oecrieye- | BaHHbIX CHUCTEM HMHCTPYMEH-
HUIO aBTO- | TaJbHOTO oOecneueHus (ACHO).
Matusupo- | Opranmzamusa ACHUO. Hcnosns-
BaHHOTO 30BaHME€ HOBBIX HHCTPYMEH-
IPOU3BOJI- | TAJIBHBIX MaTEPHAJIOB U JIEMEH-
CTBa TOB PEXYILIET0 HHCTPYMEHTa C

U3HOCOCTOMKUMU TOKPBITHUSIMHU.
Br16op onTuManbHOM MapKu HH-
CTPYMEHTAJbHOTO  MaTepuasa
WA BUJA H3HOCOCTOMKOTO IIO-
kpeiTus. Knaccudukanus wH-
CTPYMEHTa IO Pa3IUYHBIM IPHU-
3HakaMm. OcobeHHOCTH obecme-
YEHUS HAJISKHOCTU 00pabOTKHU.
BriOop ¥ moaroTroBka WHCTPY-
MEHTa JJi1 00ecCreyeHus npou3-
BOJUTEILHOCTH U TOYHOCTH 00-
paboTku. Pacuer panroHaIbHBIX
napaMeTpoB JEp>KaBOK HWHCTPY-
MEHTa C YYETOM HCIOJIb30BaHUS
€ro B  aBTOMAaTHU3MPOBAHHOM
MIPOU3BOJICTBE. OcobeHnHnocTn
AKCIUTyaTallil  PEXYILIEro WH-
CTPYMEHTa B 3aBHCUMOCTH OT
BHJ1a 000PYIOBaHUS.

55

62

Hmoeo, 10 cemecmp

10

189

207

Drzamen

9

Bcero

10

189

216

5.2 Ilepeyennb J1a00paTOPHBIX PadoOT
1. CpaBHEeHHE PEXYIIUX CBOMCTB MHCTPYMEHTAJIBHBIX CTaj€d pa3IMYHbIX

Mapokx.

2. CpaBHEHHE PEKYIIUX CBOMCTB TBEPABIX CIIABOB PA3JIMYHBIX MAPOK.

3. CpaBHEHHME PEKYLIMX CBOMCTB PEKYLIEN KEPAMUKH PA3JIMYHBIX MApOK.




4. CpaBHeHHE pEXyLIUMX CBOWCTB CBEPXTBEPIBIX MATEPUATIOB Pa3JIMYHBIX
MapoK.

5. Bbibop onTUManbHOW MAapKH MHCTPYMEHTAIbHOW CTajdu JJIs 3aJaHHbBIX
yCJIOBUI 00pabOTKHU.

6. Bb1OOp onTHManbHOM MapKu TBEPJOTO CIUIaBa ISl 3aJaHHBIX YCIOBUHN
00paboTKH.

5.3 IlepeyeHb NpaKTHYECKUX padoT
He npexycMoTpeHO y4eOHBIM TUIAaHOM

6 IIPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

Brimonaerne KypcoBoro mpoekTa (paboThl) HE MPEAYyCMOTPEHO Y4EeOHBIM
IJIAHOM

Kontponbnas padota Bemonnsercs B 10 cemectpe, TeMaTHKa KOHTPOJIbHBIX
pabot: «CoBpeMEeHHbIE HHCTPYMEHTAJIbHBIC MaTepUaIbl B MAIIMHOCTPOCHUIY.

KonTponbHast paboTa BBITOIHAETCS TIO MPUBEACHHOMY HUXKE IUIAHY MpHUMe-
HUTEILHO K OIPeIeTICHHON JeTalu, BRIAAHHON NPETo1aBaTelieM.

1. I3ydeHune KOHCTPYKITUH JIETAIH, MaTeprasa, TEXHHIYECKUX TPeOOBaHUM.

2. PazpaboTka TEXHOJIOTHUECKOTO TpoIiecca 00pabOTKU JeTall B YCIOBHSIX
aBTOMAaTHU3UPOBAHHOTO MTPOU3BO/ICTBA.

3. Br100p OCHOBHOTO TEXHOJIOTHYECKOTO 000PYIOBAHUS JJIS peaTn3aluu
TEXHOJIOTUYECKOTO MpoIlecca.

4. BriOop pexyIero MHCTpyMeHTa Jijisi 00paOOTKH JI€Tau, €ro THUIThI U KOH-
CTPYKIIHSI, TO00P AIbTEPHATUBHBIX BAPUAHTOB MHCTPYMEHTAIBHBIX MATEPHAJIOB.

5. CpaBHEHHE XapaKTEPUCTUK HHCTPYMEHTAIBHBIX MAaTEPUAIIOB, OMIPEICIIe-
HUE PEKUMOB PE3aHMUS.

6. Bb16op onTUManbHOTO HHCTPYMEHTAIBHOTO MaTepuaia st 00paboTKu
3a/IaHHOW JIETaJIN.

7. Pacder panioHaIbHBIX TAPaAMETPOB JIEP>KaBOK HHCTPYMEHTA C YIETOM
UCTIONb30BaHUS €T0 B aBTOMAaTU3UPOBAHHOM TIPOU3BOICTBE.

8. CpencTBa KOHTPOJIS M TUATHOCTHKY JIJIST Pa3IMIHBIX OMEPAIUid TEXHOJIO-
TMYECKOTO MpoIiecca.

7 OLEHOYHBIE MATEPHA.IBI JUIS] IIPOBEJEHUS
MPOMEKYTOYHOI ATTECTAIIMHM OBYYAIOINXCS
MO TUCHUTLIMHE (MOJY.JIIO)

7.1 Onucanue mokasarejieidi 1 KpUTepUeB OLECHUBAHUS KOMIIETCHUMH
Ha pa3IMYHBIX dTanax ux ¢GopmMupoBaHus, ONIMCAHHUE HIKAJ OLCHUBAHUSA



7.1.1 DTan TeKyuero KOHTPOJst
Pe3ynbrarhl TEKylIero KOHTPOJS 3HAHMM AJid 3a04HOM (OpMBbI 00yuyeHUs
OLICHUBAIOTCS I10 CJIEAYIOLIEH CUCTEME:
«aTTEeCTOBaH»;
«HE aTTECTOBAH.

Komnie| Pe3yabraTbl 00yueHus, Kpurepun Atrecto- |He arrecro-
NMeTeH-| XapaKTepHu3yKIuue OLlCHUBAHUA BaH BaH
TEH- cpOopMHUPOBAHHOCTD
s KOMIIETEHNH
[IK-1 | 3HaTh HOBBIE HHCTPY- | AKTHBHas paboTa Ha | Beimonne- | HeBblmosn-
MEHTaJbHbIE MaTepHa- | JTaOOPATOPHBIX 3aHS- | HHE padOT | HEHHE pa-
Jbl, TEHACHUWN pa3BHU- | THUAX, OTBEYAET HA B CPOK, 00T B CPOK,
TUSI UHCTPYMEHTAJIbHBIX | TEOPETUYECKUE BO- npeny- npeny-
TE€XHOJIOTUI MIPOCHI [IPU 3aIIUTE | CMOTPEH- | CMOTpPEH-
nabopaTopHBIX paboT,| HBIM B pa- | HbI B pa-
KOHTPOJIbHOM paboThI| 60UKX TIPO- 0ounx
rpammax porpam-
Max
yMeTb  OCYHIECTBJIATH | BoimosiHenue wiana | Beimonne- | HeBwimosn-
noucKk  uH(popManuu, |1abopaTopHBIX paboT| HHE pabOT | HEHHE pa-
IIPOBOJIMTH TATEHTHBIN | U KOHTPOJIBHOM pa- B CpOK, 00T B CPOK,
IIOMCK 110 COBPEMEHHBIM OOTHI. npeny- npeny-
HaIIPaBJICHUSM B pa3BHU- CMOTPEH- | CMOTpPEH-
TUU U TPUMEHEHUU CO- HBIM B pa- | HBbI B pa-
BPEMEHHBIX UHCTPY- 004ux npo- 00ouunx
MEHTaJbHBIX MaTepua- rpammax Iporpam-
JIOB Max
BJIAJleTh HaBBIKOM I10- | 3amuta jaboparop- | Bemonne- | HeBbimou-
ucKa HAay4HO- | HBIX pabOT ¥ KOH- | HUE paboT | HEeHue pa-
TEXHUYECKOW  WHOOP- | TPOIBHOU PabOTHI. B CPOK, 00T B CPOK,
Maluu sl OCHAIEHUs npeny- npeny-
BBICOKOTEXHOJIOTUYHO- CMOTPEH- | CMOTpPEH-
ro oOopynoBaHus pe- HBIM B pa- | HBbI B pa-
KYIIUMUA  MHCTPYMEH- 004ux npo- 00umnx
TaMH C HCIOJIb30BaHU- rpammax IIpOrpam-
€M HOBBIX HHCTPYMEH- Max
TaJbHBIX MaTEPHAJIOB
[IK- | 3HaTh npunuunsl pado- | AktuBHas pabota Ha | Boimonne- | Heblimosn-
17 | T, TexHHMUECKHE Xa- | 1abOpaTOpPHBIX 3aHs- | HUE paboT | HEHue pa-
PaKTEPUCTUKH, KOH- | THUSX, OTBEYaeT Ha B CpOK, 00T B CpOK,
CTPYKTUBHBIE OCOOEH- | TEOPETUUYECKHUE BO- npeny- npeny-
HOCTU M YCIIOBHUSI DKC- | IIPOCHI IPH 3alIUTE | CMOTPEH- | CMOTPEH-
IUTyaTalud PEeXYLIEro | jJabopaTOpHBIX pa- | HBIM B pa- | HbIM B pa-
UHCTPYMEHTA, OCHA- | 00T, KOHTPOJBHOM | OOYUX MPO- 004X




IIICHHOTO HOBBIMU WH- paboTHI rpaMMax | TpOrpam-
CTPYMCHTAJbHBIMH Ma- Max
TepUAIAMH
yMeTb TMpaBWIbHO BbI- | BeinmonHenue rana | Beimonne- | Hebimod-
Ouparh PEXYIMUA UH- |J1abOpaTOPHBIX PabOT| HUE padOT | HEHHE pa-
CTPYMEHT Ha OCHOBE | UM KOHTPOJBHOI pa- B CPOK, | OOT B CpOK,
HOBBIX WHCTPYMEH- OOTHI. npemy- npeny-
TaJIbHBIX MAaTEPHAIIOB CMOTpPEH- | CMOTpEH-
HBII B pa- | HBIN B pa-
00YHnx Tpo- 0ounx
rpaMMax | TpOrpam-
Max
BJIaJIeTh METOIAMU 3amuTa y1abopatop- | Bemmonne- | Hesbinon-
a¢dexTuBHOrO 1MOAOOPA | HBIX pabOT U KOH- | HHE pabOT | HEHHE pa-
PEXKYIIETO UHCTPYMEH- | TPOJIBHOM paboTHI. B CpOK, | OOT B CpOK,
Ta B peIbHBIX YCIIOBU- npeny- npeny-
SIX aBTOMaTU3UPOBaH- CMOTpPEH- | CMOTpEH-
HOTO MAaIIMHOCTPOU- HBIN B pa- | HBIH B pa-
TEJIBLHOTO MPOU3BOJCTBA 060uux mpo- 60umnx
rpaMMax | TpOrpam-
Max

7.1.2 JTan npoMe;KyTOYHOr0 KOHTPOJIS 3HAHUI
Pe3ynbraThl MpOMEKYTOUHOTO KOHTPOJISI 3HAHUM U1l 3a04HOM (hOpMBI 00Y-
yeHus orieHuBaroTca B 10 cemecTpe no cucreme:

«OTIINYHOY;
«XOPOLIOY;
«YJIOBIIETBOPUTEIBLHON;
«HEYJIOBJIETBOPUTEIIBHOY

HHUKW COBPCMCHHBIX HMH-

Komne-Pe3yabTarsl 00yuyennsi,, Kpure- | Oriimu- | Xopo- | Yaosa | Heymosa
TeHLHs XapaKTepHu3yllIue pun HO 10
c¢opMHPOBAHHOCTH | OLCHH-
KOMIICTEHIUH BaHMS
[IK-1 [3HaTh HOBBIE HHCTPY-| ATrecta- | Boimon- | Beinon- | Beimon- |B 3aganuu
MEHTaJbHbIE MaTepHua-| [IMOHHOE [HEHUE 3a-| HEHUE | HEHHue MeHee
Jbl, TEHJCHIUU pa3BU-| 3aJaHUe |aHud Ha| 3ajgaHus | 3aganus | 70% mnpa-
TUS UHCTPYMEHTAJIBHBIX 90-100%| wua 80- | Ha 70- | BUJIBHBIX
TEXHOJIOTUM 90% 80% OTBETOB
YMeThb OCYIIECTBIISITE | ATTe- Brinosn- | Beinosi- | Beimosi- | B 3aga-
nouck uH(poOpMaluy, | cTalu- HEHUE | HEHUE | HEHHE | HHUM Me-
MIPOBOJIUTh NATCHTHBIN | OHHOE 3aganus | 3aganud | 3aganusg | Hee 70%
IOUCK MO coBpeMeH- | 3amanue | Ha 90- | Ha 80- | Ha 70- | mpaBUiIb-
HbIM HaIlpaBJICHUSIM B 100% 90% 80% HBIX OT-
Pa3BUTUU U TMPUMEHE- BETOB




CTPYMEHTAJIBHBIX Ma-

TEpPUaJIOB
BJIaJIeTh HaBBIKOM | ATTe- Brinon- | Beimos- | Beimon- | B 3ana-
MOKCKa HAy4HO- | CTallH- HEHUE | HEHUE | HEHUE | HHUH Me-
TEXHUYECKON HH)Op- | OHHOE 3amanus | 3aaanus | 3aganus | Hee 70%
MAallUuy JJIs1 OCHAIICHUS | 3aJaHHE Ha 90- Ha 80- | Ha 70- | mpaBuUIIb-
BBICOKOTEXHOJIOTUY- 100% 90% 80% HBIX OT-
HOTO  00OpymOBaHUs BETOB
PEXYIIUMHA  UHCTPY-
MEHTAaMHU C HCIOJb30-
BaHWEM HOBBIX WH-
CTPYMEHTAJbHBIX Ma-
TEpHUaJIOB

[1K-17 | 3HaTh npuHUMOBL pa- | ATTe- Beinon- | Bemon- | Bemmon- | B 3ana-
OOTBI,  TEXHUYECKHE | CTallU- HEHUWE | HEHWE | HEHHWE | HHUH Me-
XapaKTepUCTUKH, KOH- | OHHOE 3ananus | 3aaanus | 3aganus | Hee 70%
CTPYKTHUBHBIC 0cOOeH- | 3amanue | Ha 90- | Ha 80- | Ha 70- | mMpaBWIIb-
HOCTH U YCJIOBHS DKC- 100% 90% 80% HBIX OT-
TUTyaTalud PexyIero BETOB
WHCTPYMEHTa,  OCHa-
IICHHOTO HOBBIMHU HH-
CTPYMEHTaJIbHBIMH
MarepuagiaMu
yMeThb IIPaBUJIBHO BBI- | ATTe- Bemmos- | Beinos- | Beimon- | B 3ana-
OWpaTh peXyImuld HH- | CTaIU- HEHUE | HEHWE | HEHHWE | HHUH Me-
CTPYMEHT Ha OCHOBE | OHHOE 3amanus | 3amanus | 3aganus | Hee 70%
HOBBIX  HHCTpyMeH- | 3aaanve | Ha 90- | Ha 80- | Ha 70- | mpaBuJIb-
TaJbHBIX MaTEPUAJIOB 100% 90% 80% HBIX OT-

BETOB

BJIaJIeTh METOJaMU ATtTe- Brimosn- | Bemmon- | Beimosnr- | B 3aga-
3¢ (HEeKTUBHOTO TTOA00- | CTaIH- HEHHUE | HEHUE | HEHUE | HUHU Me-
pa peXylIero UHCTPy- | OHHOE 3a7aHus | 3ajaHud | 3agadus | Hee 70%
MEHTAa B pPEabHBIX 3amanne | Ha 90- | wHa 80- | mHa 70- | mpaBWIIB-
YCIIOBUSIX aBTOMATH- 100% 90% 80% HBIX OT-
3UPOBAHHOTO MalllU- BETOB
HOCTPOUTEIIBHOTO
MIPOM3BO/JICTBA

HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH)

7.2 IlpuMepHbIii epeYeHb OLEHOYHBIX CPeACTB (THUIOBbIE KOHTPOJIbHbIE
3aJlaHUsl UJIM MHbIE MATEePHAJIbl, HEO0OX0AUMBbIE /IJIs1 OLIEHKHU 3HAHUI, YMEHUH,

7.2.1 IlpumepHbIii NepeyeHb 3a1aHUI I OATOTOBKH K TECTUPOBAHUIO
TectupoBaHue HE MPETYCMOTPEHO




7.2.2 IlpuMepHBIii epeyeHb 3aJaHUM /ISl pellleHUs1 CTAHIAPTHBIX 3a/1a4

IIo geprexy meranu, NMPEUIOKEHHOMY IIPENOAABATENIEM, OCYIIECTBUTh aB-
TOMATU3UPOBAHHBIA TOJ00P PEXKYIIETO MHCTPYMEHTA M3 KaTajaoros g o0OpaboT-
KU 331aHHOM MTOBEPXHOCTH (JIeTallb THIIA ...)

[Io yeprexy aertanu, MPEIOKEHHOMY IPENOAABATENIEM, OCYIIECTBUTh aB-
TOMATU3UPOBAHHBIN MOAOOP PEXKYIIEr0 HHCTPYMEHTA U3 KAaTaJloroB s 00paboT-
KU 33JIaHHOM MOBEPXHOCTH (JI€Tallb THIIA ....)

[To wepTexy mertaiu, NPenI0KEHHOMY IPENOAABATEIEM, OCYIIECTBUTh aB-
TOMATU3UPOBAHHBIN MOI00p PEXKYIEro HHCTPYMEHTA U3 KaTajaoroB Juisi o0paboT-
KUY 33J1aHHOM MTOBEPXHOCTH (JI€Tallb THIIA ....)

7.2.3 IlpuMepHbIii IepeyYeHb 32IaHUI I PpeleHus] MPUKJIAJIHBIX 33124

[To ueprexy neranu, MPEAIOKEHHOMY MPENOAaBaTENEM, CIPOCKTUPOBATH
PEXYLIMN UHCTPYMEHT JUIsl 00paOOTKH 3aJaHHOM MMOBEPXHOCTH JIMOO BBIOPATH €0
U3 UMEIOILErocsl CTaHAapTHOIO, BbIOpaTh MaTepuan pexylleld 4acTd, CPaBHUTH
pPalMOHAIBHOCTh MPUMEHEHHSI U PEHTA0ETbHOCTh HECKOJIBKUX aJbTEPHATHBHBIX
BapHUaHTOB (JIeTaJIb THIA ....)

[To uepTexy neranu, NpeAsIOKEHHOMY MpenojaBaTeieM, CIPOSKTUPOBAThH
PEXYIIMNA UHCTPYMEHT ISl 00pabOTKM 3aaHHOW MOBEPXHOCTH JUO0 BHIOpATh €ro
U3 UMEIOIErocsl CTaHJapTHOIrO, BhIOpaTh MaTepuan pexylleid 4acTdh, CPaBHUTH
PalMOHAIBHOCTh NMPUMEHEHHUS] U PEHTA0EIbHOCTh HECKOJIBKUX aJIbTEPHATUBHBIX
BapUAHTOB (JeTalh TUMA ....)

ITo yeprexy neranu, NpeAJIOKEHHOMY IIPENOJIABATENEM, CIPOEKTUPOBATH
PEXYITUH UHCTPYMEHT 151 00paObOTKH 3aJaHHOUW MOBEPXHOCTH JINOO BHIOPATh €T0
U3 HMMEIOIIETrocsl CTaHAapTHOIO, BbIOpaTh MaTepuan pexyllell 4acTH, CPaBHUTh
palMOHATBHOCTh MPUMEHEHUS! U PEeHTA0EeNbHOCTh HECKOJIBKUX allbTePHATUBHBIX
BapHUaHTOB (JIeTaJIb THIA .....)

7.2.4 IlpumepHbIii NepeyeHb BOMPOCOB /1JIsl MOJATOTOBKH K 3a4eTy
He npenycMoTpeHo yueOHBIM TIIIaHOM.

7.2.5 IlpumepHblii IepevyeHb BONMPOCOB /1JIsl MOATOTOBKH K IK3aMeHY

l.CucreMa HWHCTPYMEHTAJIBHOTO OOECHEUeHUs] B aBTOMAaTHU3UPOBAHHOM
MIPOU3BO/ICTBE.

2.CTpyKTypHasi cxemMa aBTOMAaTU3UPOBAHHBIX CUCTEM HHCTPYMEHTAIBHOIO
obecnieuenus (ACHO).

3.0Opranmzanus ACHUO MalmmHOCTPOUTENBHOTO MPOU3BOACTBA C yYETOM
MCIIOJIB30BAHUSI HOBBIX MHCTPYMEHTAJIbHBIX MAaTEPUAJIOB U 3JIEMEHTOB PEXKYLIETO
MHCTPYMEHTA C U3BHOCOCTOMKUMU NOKPBITUAMH.

4.Yuaudpukanuus 3JIeMEHTOB MHCTPYMEHTAIbHOW CHUCTEMbI. YHU(]UKALUS 110
TUIaM, KOHCTPYKIMSIM, OCHOBHBIM pa3zMepaM, apameTpamM 3J1€MEHTOB, MaTepua-
jaM, MOKPBITUSAM, HOPMAaM TOYHOCTH.

5.Kinaccudukanus coBpeMeHHbBIX HHCTPYMEHTAIBHBIX MaTEpPUAIOB

6.lHcTpyMeHTalIbHBIE CTANIA. YTIEPOAUCThIE cTaiu. JlernpoBaHHbIE CTalu.
BbricTpopexyiiue cTaim.



7. Kiaccudukanus, CTpyKTypHBIA COCTaB, CBOMCTBA U 00JIACTh IPUMECHEHUS
YTJIEPOAUCTBIX CTAJICH.

8. Kimaccuduxanusi, CTpyKTypHBIM COCTaB, CBOMCTBA U 00J1aCTh IPUMEHEHUS
JIETUPOBAHHBIX CTAJICH.

9.Knaccudukanus, CTpyKTypHBIM COCTaB, CBOMCTBA U 0071aCTh MPUMEHEHUS
OBICTPOPEKYIIUX CTAIICH.

10.TBepable criaBbl. MeTamIoKepaMUUYECKUE OTEUECTBEHHbIE U 3apyOeik-
Hble TBepjbie ciuiaBbl. [loBbiieHne >(PPEKTUBHOCTH HUCMOJIB30BAHUS TBEPIO-
CIUIAaBHBIX MAaTEPHAJIOB B PEXKYLIEM UHCTPYMEHTE

11. MeramnokepamMmuuecke TBep/blie craBbl. Kimaccudukamnus meranioke-
paMUYECKUX TBEPJBIX CILJIABOB.

12.CBoiicTBa MeTAJJIOKEPAMUYECKUX TBEPBIX CIUIABOB M 00JIACTU WX MPHU-
MeHeHus1. be3BonbpaMoBbie TBEPABIE CILIABbI

13.I1oBbIieHne 3p(HEKTUBHOCTH UCIIOIb30BAHUS TBEPIOCIIIABHBIX MaTepH-
aJIOB B PEXKYILEM HHCTPYMEHTE METOJOM HAHECEHMSI CIEIIUAIBHBIX TOKPBITUH.

14.YnpoyHeHre HHCTPYMEHTA METOJIOM IJIACTUYECKOM AedhopMaIuu.

15.YnpouHeHne MHCTpyMEHTa IyTEM HM3MEHEHUS XUMHUYECKOTO COCTaBa
MOBEPXHOCTHOTO CJIOS.

16.KoMOuHUpOBaHHBIE METOABI YIIPOUHEHUSI HHCTPYMEHTA.

17.Pexymaa kepamuka. Mapku U CBOMCTBA KEPAMUYECKUX HHCTPYMEH-
TaJdbHBIX MaTepuanoB. O0NacTh MPUMEHEHUS U TEXHOJIOTMYECKHE BO3MOKHOCTH
peXylIerd KEpaMUKH.

18.Mapku u CBOMCTBA KEPAMHYECKUX HHCTPYMEHTAIBHBIX MAaTEPUAJIOB.

19.CBoiicTBa KepaMHUYECKUX MATEPUAJIOB MPHU PA3IUYHBIX BUIAX 00paboT-
ku. [loBbiieHre 3(pPEeKTUBHOCTH KCIMONB30BAHUSA KEPAMHUYECKMX MATE€pUaJOB B
PEXYILEM UHCTPYMEHTE

20.CBepxTBepabie MmaTepuaibl. [[pupoaHbie U HICKYCCTBEHHBIE MAaTEPUATIBI.

21.Bunbl 1 cBOMCTBA MPUPOJAHBIX CBEPXTBEPIBIX MATEPHAIIOB.

22.Bujpl 1 CBOWCTBA UCKYCCTBEHHBIX CBEPXTBEPIBIX MATEPHAIIOB.

23.06nacTh NPUMEHEHHUSI CBEPXTBEPABIX MAaTEPHAIIOB.

24 HoBble KOMITO3WIIMOHHBIE MHCTPYMEHTAJIbHbIE MaTEpPHAIbl HA OCHOBE
KyOndeckoro Hutpuaa o6opa. O6nactb IpUMEHEHUSI MATEPUATIOB HA OCHOBE KyOH-
YEeCKOro HUTpHa 6opa.

25.CBoiicTBa CBEpXTBEPABIX MATEPUAIIOB MPH PA3TMUHBIX BHAX 00PAOOTKH.

26.I1oBbiienne >PGHEKTUBHOCTH HUCIOJIb30BAHUSI CBEPXTBEPABIX Mare-
pHAJIOB B PEXKYILEM HHCTPYMEHTE

7.2.6 MeToauka BbICTABJIEHHS OLEHKH NPH NMPOBEeIeHUH MPOMEKYTOUYHOM
arrecTaluu

IIpomexyTouHas aTTecTanys MPOBOAUTCS B COOTBETCTBUU C KaJCHJIAPHBIM
rpadukom B 10 cemectpe.



Brimonaenue u 3anuTa 1a60paTOpHBIX pab0T U KOHTPOJIBHOU pabOTHI C TIO-
JIOXKUTEILHON OIEHKON CO3Mal0T YCIOBUS JOMycKa OOYyYaromerocsi K UTOroBOH
MPOMEKYTOUHOM aTTECTAINH 110 AUCITUIUIMHE — IK3aMEeHY.

@DOHJT OIEHOYHBIX CPEJICTB MPOMEKYTOYHOW ATTECTAIMH TIO JTHUCIUTIINHE
paszpaboTtan B (popme aTTEeCTAIMOHHBIX 3aIaHUM, KaXKI0€ U3 KOTOPHIX COJEPKUT 2
BOIIPOCA, OJHY CTAaHJAPTHYIO U OJIHY TPHUKJIAIHYIO 3a1ady. Kaxaplii mpaBHIbHBIN
OTBET Ha BOMPOC OIEHWBAETCS 5 OayuiaMu, MPaBHILHO PEIICHHAs CTaHAapTHas
3amada oneHuBaeTcs 10 Gammamu, MpaBUIIBHO PEIIeHHas MPUKIaIHas 3a/1a4a Olle-
HuBaetcs 10 6amnamu. MakcuManbHOE KOJIMUECTBO HaOpaHHBIX OamioB - 30.

[To pe3ynbTaTram 3K3aMeHa BHICTABIISIOTCS OIICHKH:

«HeynoBneTBOpUTENBHO» CTaBUTCS B clydae, eciiu HabpaHo MeHee 16 Oai-

JIOB.
«Y IOBJIETBOPUTEIILHO» CTAaBUTCA B cliydae, eciiu HabpaHno ot 16 mo 20 6a-
JIOB.
«Xopo1io» CTaBUTCSA B cliydae, eciii HabpaHo oT 21 1o 25 6amios.
«OTIMYHOY CTAaBUTCA B ciiydae, eciu HabpaHo oT 26 g0 30 Gamios.
7.2.7 TlacnmopT OLIEeHOYHBIX MATEPHAJIOB
Ne | Kontpoimmmpyembie pasgensl | Kox koHtponupye- | HaumenoBanue ore-
/T | TUCHMIUIMHBI MOM KOMIETEHIIMM | HOYHOTO CPEJICTBA
1 CoBpemennbie uHcTpyMmeH- | [TIK-1, ITK-17 DK3aMeH, KOHTPOJIb-
TaJbHbIC MaTepuaiabl B Ma- Hasi paboTa, YCTHBIN
IIMHOCTPOCHUH onpoc
2 TpeboBanus k wuHcTpyMmeH- | [1K-1, TIK-17 DK3aMeH, KOHTPOJIb-
TaTbHOMY OOECIICUEHHUIO0 aB- Hasi paboTa, YCTHBIN
TOMATU3UPOBAHHOTO TIPOU3- onpoc
BOJICTBA

7.3 MeToau4ecKue MaTepuaJibl, ONpeae/iouue NpoueIypbl OeHUBAHUS
3HAHUI, YMEHHN i, HABBIKOB M (MJIH) ONBITA AeATEJIbHOCTH

[ToaroroBka OTBETOB Ha BOMPOCHI ATTECTALMOHHOTO 3aJaHUs OCYIIECTBIIS-
eTcs, MO0 MPU MOMOIIN KOMIIBIOTEPHON CUCTEMBI TECTUPOBAHUS, JTUOO C UCTIOIb-
30BaHMEM OyMaXHOTO Hocutens. BpeMs moAroroBku OTBETOB Ha Bompochl - 30
MUHYT. 3aT€M 3K3aME€HAaTOPOM OCYILIECTBIIAETCS POBEPKA OTBETOB, U BHICTABIIACT-
Csl OLIEHKA COIVIaCHO METOJMKE BBICTABJICHUS OLEHKHU MPH MPOBEICHUHN MPOMEKY-
TOYHOU aTTECTAIUH.

Pemenue cranmapTHOHN 3aa4yd OCYILIECTBISETCA, JTUOO MPU MOMOIIUA KOM-
NBIOTEPHON CUCTEMBI, JIMOO C UCTIOIb30BaHUEM OyMa)kHOTO HocuTelns. Bpems pe-
meHns 3agaun 30 MUHYT. 3aTéM 3K3aMEHATOPOM OCYIIECTBIISIETCS MPOBEpPKa €€
pelIeHNs], U BBICTABIISIETCS OLICHKA COTVIACHO METOAMKE BBICTABJIEHUS OLEHKHU MPH
IIPOBEJCHUHN ITPOMEKYTOUYHON aTTECTALIUH.

Pemenue npukiagqHoi 3aaa4un OCyUIeCTBISETCS, TUOO0 IPHU MOMOILU KOMITb-
IOTEPHON CUCTEMbI TECTUPOBAHUSI, IMOO C UCIOJIBb30BaHUEM OYMaXXHOTO HOCUTEIIS.



Bpewms pemenus 3agaun 30 MUHYT. 3aTeM 3K3aMEHATOPOM OCYIIECTBIISIETCS IMPO-
BEpKa €€ pEUICHUs, U BBICTABJISETCSA OLIEHKA COIVIACHO METOJAMKE BBICTaBICHUSA
OLICHKHM IIPH IPOBEIECHUH IIPOMEKYTOYHON aTTECTALUH.

8 YYEBHO METOANYECKOE N UTH®POPMAILIMOHHOE
OBECIIEYEHHUE JUCIIUITJINHBI

8.1 Ilepeuennb y4yeOHOU JuTEpaTypbl, HEOOXOAUMOM IJIA OCBOCHHA
AUCIMIIJINHBI

OcHoBHas1 1uTEpaTypa

1. I'apanos, B.H. u np. Marepuanosenenue [Tekct]: yuebnuk / B.H. I'ana-
noB, C.B. Cadonos, /I.H. Pomanenko, }0.B. Ckpunka, T.H. Po3una. — M.: Apra-
Mac-Menua: Uudpa, 2014. — 272 c.

2. MarepuajioBeJIcHUE W TEXHOJOTUs KOHCTPYKIIMOHHBIX MaTepHajioB
[Tekct]: yue6. mocobue / mox pea. B.b. Ap3zamacoBa, A.A. Uepenaxuna. — M.:
Axanemust, 2003. — 448 c.

3. bongeipeBa, O.H. KoHCTpyKkuMOHHBIE MaTepuanbl [DIEKTPOHHBIM pe-
cypc]: yueb. mocobue. — DIeKTpoH. TeKCTOBhIe, Tpad. gaH. — (1,6 M6). — Bopo-
HEX: OI'bOY BIIO «BI'TY», 2014. — Pexum JIOCTyIa:
http://bibl.cchgeu.ru/MarcWeb2/Found.asp

JlonoJiHMTEIbHASA JTUTEpPaTypa

4. MY K BBINOJTHEHUIO JAOOPATOPHBIX padOT MO AMCHUILIMHE «Marepuano-
BEJICHHE» JJI1 CTYJECHTOB HampaBjeHUus MNoAroToBku OakanaBpoB 150700.62
«MammnocTtpoenue» (npodpuib «TexHonaoruu, o0opyAoBaHUE U aBTOMATU3AIUS
MalIMHOCTPOUTENIBHBIX MPOU3BOJICTB») BceX GOpM 00yueHUs [DJIEKTPOHHBIN pe-
cypc] / coct.: FO.C. Tkauenko, 0.3 CumoHOBa. — DJIEKTPOH. TEKCTOBBIE, Trpad.
naH. (819200 6aiit) — Boponex: BI'TY, 2015. — U3z, Ne 186-2015. — Pexum mo-
cryna: _http://bibl.cchgeu.ru/MarcWeb2/Found.asp

5. MV K BBINOJHEHUIO JI€JIOBOM UIPhI MO AUCHMUIUIMHE «MarepuanoBee-
HUE» ISl CTYJIGHTOB HarpaBiieHUusI moAroToBku OakamaBpoB 150700.62 «Maru-
HocTpoeHue» (mpoduib «TexHonoruu, o00OpynOBaHNE W aBTOMATHU3AIIMS MAIllv-
HOCTPOUTENBHBIX MPOU3BOJICTB») BceX (hopM 00ydeHus [DIeKTpoHHBIN pecypc] /
coct.: FO.C. Tkauenko, F0.D CumoHOBa. — DJNEKTPOH. TEKCTOBbIE, rpad. JaH.
(278528 6aiit) — Boponex: BI'bOY BO, 2015. — U3za. Ne 184-2015. — Pexxum no-
cryna: _http://bibl.cchgeu.ru/MarcWeb2/Found.asp

6. JlaxTun, FO.M. Marepuanoseaenue [Tekcr]: yuebnuk / FO.M. JlaxTus,
B.I1. JIeonTeeBa. - Mammnoctpoenue, 1990. — 527 c.

8.2 Ilepeyenr HMHGPOPMALMOHHBIX TEXHOJIOTHH, HCIHOJB3YEMbIX MPH
OCYLIECTBJICHMH 00pa30BaTeJbLHOr0 Imponecca o AUCHMIVIMHE (MOIYJIIO),


http://bibl.cchgeu.ru/MarcWeb2/Found.asp
http://bibl.cchgeu.ru/MarcWeb2/Found.asp
http://bibl.cchgeu.ru/MarcWeb2/Found.asp
http://bibl.cchgeu.ru/MarcWeb2/Found.asp

BKJIIOYAsl MepevYeHb JHUIEH3HOHHOr0 NMPOrPaMMHOr0 olecreveHusi, pecypcoB
UH(POPMAIMOHHO-TEJIEKOMMYHMKAIMOHHOU ceTH «HTEepHET», COBpPEMEHHBbIX
npo¢ecCHOHAIbHBIX 023 JAHHBIX U HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

JInneH3noHHoOe MpOrpaMMHoe odecreyeHue

Adobe Acrobat Reader

Google Chrome

LibreOffice

WinDjView

KOMITAC-3D VYuebHas Bepcus

NX Academic Perpetual License

Pecypchbl uHpOPMAIITMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTu « MHTEepHeT»
http://www.edu.ru/

OoOpa3oBarenbHbii noptan BI'TY

NupopmannoHHbIe CIPABOYHbIE CUCTEMBI
http://window.edu.ru

https://wiki.cchgeu.ru/

CoBpemenHble NpodeccuoHAIbHbIE 0a3bl JAHHBIX

Pecypc mawmunocmpoenus

Anpec pecypca: http://www.i-mash.ru/

Mawunocmpoenue: cemegol 31eKMPOHHBIU HCYPHAL

Anpec pecypca: http://indust-engineering.ru/archives-rus.htmi
bubruomexa Mawunocmpoumens

Anpec pecypca: https://lib-bkm.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A,
HEOBXONMAA IJ51 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLOECCA

HaumeHoBaHme crienuaibHBIX ™ TOMEIICHU U TTIOMETIEHUH JIJIsl CAMOCTOS-
TenabHOM padotsl Ne 01.01/1 01.05/1.
Hoyt6yk Dell Inspirion 3521
HnrepaktuBHas nocka 78” ActivBoard 178, ITO Activinspire + kabeinb
[Tpodunomerp ABPUC-TIM7 n/u3m.iepox.moBep.aeT.MaliuH
CraHOoK MmIocKONIITU(OBaTBHBIH
Mynerumenua-mipoektop Sony VPL-SX125
YuuepcanpHOe kperienue st mpoektopoB Shekla Pchela Hard
JlabopaTopHbiil yuebnbil (ppesepHblii ctanok MiniMILL 45
VYy4eOHbIl HACTOJIBHBIN (DPE3EpPHBII CTAHOK
Kommnerorep B coctase: «BaPUAHT-Crangapt»
[Tnorrep Cannon ImagePrograf IPF770
biok «Mynbstumiasz 2500»
["openka mia3meHHas
CraHOK BepTUKAIBbHO-(PE3epPHBIit
CraHOK rOpU30HTAILHO-(PPE3EPHBIN



CTaHOK 3aTOYHBIN

CTaHOK HOKOBOYHBIN OTPE3HOU
CTaHOK TOKapHO-BUHTOPE3HBIN
CTaHOK TOKapHO-BUHTOPE3HBIN
CraHoOK TOKapHO-(ppe3epHbIi

CTaHOK TOKapHBI BBICOKOW TOYHOCTH
CTraHOK yHUBEpCallbHO-(Ppe3epHbIN

10 METOJIMYECKHUE YKA3ZAHUSA JUISI OBYYAIOIUXCS MO
OCBOEHMIO JUCLHUIIIUHBI (MOAY.JIT)

[To muctnumnuue «CTaHOYHOE M MHCTPYMEHTANIbHOE oOecreueHrne aBToMa-
TU3UPOBAHHOTO TPOU3BOJCTBAY» YUTAIOTCS JICKIIMA W TPOBOISATCS JTaOOpaTOpPHBIC
paboTHI.

OCHOBOW W3y4eHHsI MUCIMIUIAHBI SBJSIOTCS JICKIIMH, HA KOTOPBIX H3Jara-
I0TCS HauOoJiee CYIICCTBEHHBIC M TPYAHBIC BOMIPOCHI, a TaKXe BOIPOCHI, HE
HaICe/IINEe OTPAKEHUS B YIeOHOH THTEpaType.

BrimonnHeHMe 1a00paTOpHBIX pabOT HANPaBJICHO HA HM3yYECHHE OCOOCHHO-
CTeli W MPUOOPETeHNE HABHIKOB BHIOOpPA MHCTPYMEHTOB C M3HOCOCTOMKHUMH TIO-
KPBITUSIMU, W3TOTOBJICHHBIX W3 HOBBIX MHCTPYMCHTAIBHBIX MaTEpUAIOB, MEPH-
TEJIBPHOTO UHCTPYMEHTA JJII aBTOMAaTU3WPOBAHHOTO MTPOM3BOJICTBA TTPH MHIUBHILY-
IBHOW W TPYIIIOBOM 00paboTKe JeTanei pa3IuyHOro THIA.

Bonpimoe 3HaueHne 1Mo 3aKPEIUICHUIO W COBEPIICHCTBOBAHUIO 3HAHUN UMEET
camocrosiTenbHas paboTta cryaeHTtoB. MHbopMamuio o MIaHUPYEeMOW CaMOCTOS-
TENHHON padoTe HAJ TEM WM WHBIM MAaTEPHAJIOM CTYACHTHI MOJTYYalOT Ha 3aHSATHSIX.

KoHTponb ycBoeHWs marepuana JUCIUIUIHHBI MPOBOJMUTCS TPOBEPKOU U
3aIUTON KOHTPOJIBHON U J1a00paTOPHBIX padoT.

OcBoeHne AUCITUTUTHHBI OTICHUBACTCS HA DK3aMEHE.

Bun yueOHbIx JlesTebHOCTh CTYIEHTa
3aHATUU
Jlexnms Hanwmcanue KoHCIIEKTA JIEKIIWH:

KpaTKO, CXEMaTU4HO, IOCJIEN0BATENbHO (PUKCUPOBATh OC-
HOBHBIC MTOJI0KEHUS, BBIBOBI, (DOPMYIHUPOBKHU, 0000IIICHNUS;

oMeyaTh Ba)XHbIE MBICIIM, BBIIETATH KIIOYEBBIE CIIOBA,
TepMuHbl. [IpoBepka TEpMUHOB, OHATUN C MOMOIIBIO SHIIUK-
JIONIEJIAM, CIOBAPEH, CIPABOYHUKOB C BBIMUCBHIBAHUEM TOJKO-
BaHUU B TeTpajib. OO03HaUEHHE BOIIPOCOB, TEPMUHOB, MaTEPH-
aya, KOTOpbIe BBI3BIBAIOT TPYAHOCTH, MOUCK OTBETOB B PEKO-
MeHayeMoi Jauteparype. Ecim camocTosITeNbHO HE ynaercs
pazobpartbcsi B Marepuaie, HeoOXoauMo chOopMyIUpOBaTh BO-
poC ¥ 3a7aTh MPENOJABATEN0 HA JIEKIUN WIM Ha Jaboparop-
HOM 3aHSITHH.

JlabopaTopHbie JlabopaTopHble paObOTHI MO3BOJIAIOT HAYYUTHCS MPUMEHSThH
paboThI TEOPETUYECKHE 3HAHUS, MIOJTYyUYCHHbIE HA JICKIIUH, TIPU PEIICHUU
KOHKPETHBIX 3ama4. YToObl Hamboyiee palMoHaIbHO W TOJTHO




UCTIOJIb30BaTh BCE BO3MOXKHOCTH Ja0OpaTOpHBIX padoT, ams
HOJATOTOBKM K HUM HEOOXOAMMO: pa3odpaTh JEKIHUIO MO COOT-
BETCTBYIOIIEH TeMe, 03HAKOMHUTCS C COOTBETCTBYIOIINUM pasfe-
JoM y4eOHHKa, MpopadoTaTh JOMOJHUTEIBHYIO JUTEPATYpy U
UCTOYHUKH, PELIUTD 33/1a4H U BBIIIOJHHUTD IPYTrUe MUCHMEHHBIC
3aJaHHUS.

KonTponbHas KoHcrnekTrpoBanne peKOMEHIyeMbIX HCTOYHUKOB. Pabota
pabota C KOHCIIEKTOM JIEKIMUA U JONOJHUTEILHOU JIUTEPATYPOH, MOJ-
TOTOBKa OTBETOB K 3amuTe pabotsl. [IpocnymmBanue ayauo- u
BHUJICO3aMUCEd MO 3aJaHHOW TEME, BBIITOJIHEHUE PACUYETHO-

rpadUyecKuX 3aJJaHui, pelIeHre 3aa4 10 aJTOPUTMY.
CamocTosTenb- CamocrosTenbHasi padoTa CTYJIEHTOB CIIOCOOCTBYET TiTy0o-
Hasg paboTa | KOMY YCBOGHHIO Y4e€OHOro Marepuajia U Pa3BUTHIO HABBIKOB

camooOpazoBanus. CamocTosiTenbHas paboTa Mpeanosaraert
CIIEAYIOIINE COCTABIISIOLIHE:

-paboTa ¢ TeKkcTaMu: y4eOHUKaMHM, CTIPaBOYHUKAMH, JTOMOJI-
HUTEJIbHON JUTEpaTypoil, a Takke NpopadOTKa KOHCIEKTOB
JICKIIUM;

-BBIMIOJIHEHUE JIOMAIIIHUX 33/1aHUN U pacyeToB;

-paboTa HaJl TeMaMH JIJIsl CAMOCTOATEILHOTO U3YUYCHHUS;

-y4acTue B paboTe CTyACHUYECKUX HAyYHBIX KOH(EpEeHIIHIH,
OJTUMIIHA/I.

IToaroroBka x
MIPOMEKYTOY-
HOM aTTecTaluu

[Tpu MoAroTOBKE K SK3aMEHY HEOOXOJUMO OPHUEHTHPOBATH-
Csl HA KOHCIIEKThI JIEKIHMI, PEKOMEHIYEMYIO JIUTEPATYPY U pe-
HIEHHE 3a7]a4 Ha J1a00paTOPHBIX 3aHATHSX.

Pabota cryaeHTa NOMKHA BKJIIOYATh: M3YYEHUE YUEOHBIX
BOITPOCOB; pacIpeeJICHNEe BPEMEHH Ha MOATOTOBKY; KOHCYJIb-
TUPOBAHUE Y NPENOAABATEIIA 10 TPYAHO YCBOSIEMBIM BOIIPOCAM;
paccMoTpeHHre HauboJiee CII0KHBIX U3 HUX B JIOMOJIHUTEIHHOU
JUTepaType, WM JAPYyrux WHGOPMAIMOHHBIX MCTOYHUKAX,
IIPEUIOKEHHBIX ITPENOAABATEIIEM.




JIUCT PETUCTPAIIUU UBMEHEHUI

No ITepeueHb BHOCUMBIX U3MEHEHUH [Hara Bae- | Ilommuce 3aBeny-
n/m CEHUS U3- | IOIIero Kadeapoid,
MEHEHMM | OTBETCTBCHHOM 3a
peanu3anuto
OIIOII
1
2




