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AHHOTAIUA
padoueii nporpamMmMbl yueOHoi aucuuminnbl b1.0.23«MatepuaiioBeieHue» s
MOATOTOBKM OakanaBpoB 1o HanpaBieHuto 35.03.06— ArpouHxeHepus;
Hamnpasnennocts: MHTEnekTyanbubie MamuHbl 1 o0opynoBanue B AIIK; Mcnbitanus
MaIuH u obopynoBanus B AIIK

[eab0 ocBOeHUs TMCHMILIMHBI «MarepruaaoBecHUE» SBIISETCS OCBOCHHUE
CTyICHTAMH TCOPETUYCCKUX H TPAKTUYCCKUX 3HAHUH HEOOXOIUMBIX IS
000CHOBAaHHOTO BbIOOpa MaTEpPHUAIOB UM CHOCOOOB UX 0OpaOOTKU JUIsl MOJYyYEHHUS
CBOHMCTB, 00ECIICYMBAIOIINX BBICOKYI0 HAJCKHOCTh JCTAIM, HWCIIOJIh30BaAHUS
TEXHUYECKUX CPEJICTB VISl ONPEEICHHS TapaMeTPOB TEXHOJIOTHUECKUX MPOIIECCOB U
KauyecTBa MPOAYKIIMH, a TaKKe HaBbIKOB IMPOBEJACHUS, M OILEHKH PE3yJIbTOB
U3MEPEHUW M TOTOBHOCTHM K YYacTUIO B TIPOBEJICHUM HCCIEIOBAHUN pabouux U
TEXHOJIOTUYECKHUX MPOIIECCOB MAIITUH.

Mecto aucuMiuIinHbI B y4eOHOM mpouecce: auciuimHa «Marepuano-
BEJICHHE» BKJIIOYEHA B 00S3aTENbHYI0 YacTh y4eOHOTO TUIaHA TIO HaIPaBJICHUIO
noarotoBku 35.03.06. ArponH:xeHepus.

TpeGoBaHusi K pe3yjbTaTaM OCBOEHHSI JIUCHUILUIMHBI. B pe3yjbTaTe
OCBOCHHS JTUCIUIUINHBI (HOPMHUPYIOTCS CICAYIOMNE KOMIETEHIIUN (MHIUKATOPHI
noctwkeHuskomnetennun): YK-1 (VK-1.2; VK-1.3; YK-1.4), OIIK-1 (OIIK-1.1;
OIIK-1.2); OIIK-5 (OIIK-5.1; OIIK-5.2).

KpaTkoe coaep:kaHue JAMCHMILUIMHBI: JUCIUIUIMHA COCTOMT W3 JIBYX
npodeccrHoHaIbHBIX MOayIeH:«MarepuaaoBeicHre» (OCHOBHBIC pa3ieibl: OCHOBBI
TEOPUHU CIUIABOB, TEpMHUUECKasi 00pabOTKa, METOAbl IOBEPXHOCTHOI'O YIIPOUHEHHUS) U
«O0paboTka KOHCTPYKLIHMOHHBIX MaTepHUaioB pe3aHuemM» (OCHOBHBIE pa3Jeiibl:
¢du3ruecKkrue OCHOBBI IpoIlecca pe3aHusi, Cuja U CKOPOCTh pe3aHusl MPU TOUYCHUH,
3y0o0- U pe3pOOHape3aHue, 00paboTka MJIACTHYECKUM
nedopmupoBanueM). Jluciuiuinaa 1aét CTyJACHTaM TMPEJICTaBIeHUsS 00 OCHOBHBIX
MaTepHualiax, HUCIOJIb3yeMbIX B MAIIMHOCTPOCHUH, WX CBONCTBAX W CTPOCHHH.
3HAKOMUT CTYJEHTOB C OCHOBAaMH TE€PMOOOPAOOTKH MaTepUaoB, TEXHOJOTUSIMHU H
CpeICTBaMH yIPOYHEHHS MAaTEPUAJIOB, a TAKXKE C METOJaMU 00pabOTKH MaTEepUaIOB.
[Tomy4yeHHbIC 3HAHUS MMO3BOJIAIOT CAENATh MPABWILHBIN BEIOOP MaTepHaia, BUIOB H
PEKUMOB TEPMHUYECKOM M MEXaHWYECKOH 0OpaOOTKH, METOOB YMNPOYHCHHUS U
cBapku. [logydeHHBIE B XO0J€ OCBOCHHUS JaHHOW IUCIUTIINHBI 3HAHUS SBIISIOTCS
0a30BBIMH I U3YUYEHHUS psga MPo(eCcCHOHATBHBIX TUCIUTIINH U HEOOXOIUMBI IS
TaNbHEHIIeH MOAroTOBKM OakamaBpoB. IIpeAcTaBieHHS O CBOWCTBAX M CTPOCHHH
MaTepHaioB, criocobax 0OpabOTKU U MPUMEHSEMbIX HHCTPYMEHTaX U 000pYy10BAHUU
SBJISIFOTCSL OCHOBOM JIJI1 KOHCTPYUPOBAHUSI M TIPOM3BOJICTBA JIETalle U MEXaHU3MOB
J1000T0 Ha3HAYEHUS.

O6mas TpynoéMkocTtb coctanisieT 33.e. (108 u).

[IpomMeKyTOUHBIMKOHTPOJIb: 3a4ET



1. Iles1u ocBOEHUS JUCHUILIHHBI

Leabi0 ocBOeHMS TUCHUILUIMHBI «MaTepualioBeieHUe» SIBISETCS OCBOCHUE
CTYACHTAMH TEOPETHYECKMX M MPAKTHYECKUX 3HAHWHA, HEOOXOMUMBIX IS
00OCHOBAaHHOTO BBIOOpa MaTEpUaJOB U CIIOCOOOB WX 00pabOTKH, ISl MOTyYEHUs
CBOWCTB, O0OECHEUMBAIONINX BBICOKYIO HAJEKHOCTh JICTAM, HWCIOJIh30BAHUS
TEXHUYECKHUX CPEJICTB JJIsl ONIPENICIICHUS TapaMETPOB TEXHOJIOTHYSCKUX MPOIIECCOB U
KayecTBa MPOAYKIMH, a TakKKe HABBIKOB IMPOBEACHUS W OICHKH pPE3yJbTOB
U3MEPEHUI M TOTOBHOCTHM K YYacTHIO B IPOBEICHHM HCCIICOBAHUN PabOYUX U
TEXHOJIOTUYECKUX MPOIIECCOB MAIIHH.

Llenmpto  OCBOGHUS  JUCHMIUIMHBI  «MaTepuajaoBeieHUEe»  SBIISCTCS
GopMupoBanue y 00y4aromMXCsl KOMIETEHIMH, 00ECICUNBAIOIIUX CIIOCOOHOCTh K
UCIIOJIb30BaHUIO0 MYJIBTUMEIUIHBIX TEXHOJIOTUH Ha 3aHATHUAX B OOJIACTH OCHOB
MaTepHuaIoBeICHHS.

3agaumM 0CBOEHUS AUCHUIIMHBI: U3yUYCHHUE U TPAKTUYECKOE OCBOECHUE OCHOB
TEOPUHU W TEXHOJIOTHUU TEPMUUYECKOW OOpabOTKH, METOJOB U TEXHHUYECKUX CPEJICTB
YOPOYHEHUS JeTalieil C.-X. TEXHUKH, 0OpaOOTKM META/UIOB JABJICHHEM, CBAPKU H
naiku; OCHOB JIMTEHHOrO MPOU3BOJICTBA; OOpaOOTKM MaTepUaloB pe3aHuEeM Ha
MeTalioo0padaTeiBalOIIeM  OOOPY/IOBAHWH; HW3YUYEHHUE  BIMSHUS  Pa3JIMUHBIX
dbakTopoB Ha 00pabaThIBAEMOCTh MaTEpUaOB, Ka4eCTBO U TOYHOCTh OOpabOTKH;
OCBOEHHE METOJWK HA3HAYCHHs PAIIMOHAIBHBIX PEXKUMOB pE3aHUs; 3HAKOMCTBO C
METAUIOPESKYIITUMU CTaHKAMH, MEXaHU3MaMH, CTAHOYHBIMH ITPUCITOCOOICHUSMHU.

B pesynprare w3yueHUS JUCHHMIUTUHBI «MaTepuaaoBeleHUE» CTYACHT
00.1JICeH:

3HamM®p OCHOBHI TCOPHH M TEXHOJOTHMH TEPMHUYECKOW 00pabOTKH, METOJOB H
TEXHUYECKUX CPEJCTB YMPOUYHEHHS JeTaliel C.-X. TEXHHKH, 00pabOTKH METaJlJIOB
JaBJICHUEM, CBApKU U TaWKH; OCHOB JIMTEHHOTO MPOU3BOJCTBA; 3aKOHOMEPHOCTH
pe3aHusi KOHCTPYKIIMOHHBIX MAaTEpPHANOB, CIOCOOBI M PEXKUMBI 00pabOTKH,
WHCTPYMEHTAJLHBIC MaTePUabl © UHCTPYMEHTHI;

YMembBBHIONPATh  PAMOHATBHBI  CIIOCOO0 W PEXKUMBI  U3TOTOBIICHUSA,
yOpodHeHus:  o0OpaboOTKM neraneid, o0OpyJOoBaHWE, HHCTPYMEHTHI, MPUMECHSTH
CpeICTBA KOHTPOJISI TEXHOJIOTHUECKUX MPOIIECCOB;

é1ademsp METOIUKAMH BBIOOpA METOJa TOJY4YEHHsS 3arOTOBKH, OOOCHOBaHUS
BbIOOpa MapKku MaTepuana JeTald, HHCTPYMEHTA, Ha3HAYCHHs JIEMEHTOB PEeXHMa
00paboTKM M OO0OpYJOBaHUS UCXOJs W3 TEXHUYECKHX TPEOOBAHMM K W3IEIUIO;
METOJJaMHU KOHTPOJISI TEXHOJIOTHIECKHX MPOIIECCOB M KayecTBa M3JCNNi; CPeICTBaAMU
¥ METOJIaMH TIOBBIIMIECHUSI 0€30MaCHOCTH U 3KOJOTUYHOCTH TEXHHUYECKUX CPEIICTB H
TEXHOJIOTHYECKUX TPOIIECCOB.

3HaHMs, YMEHHS M HABBIKU, [TOJTy4aeMble B PE3YJIbTATEe U3yUYCHUS TUCIIUILIAHbI
«MarepuanoBeieHHEe U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB), HEOOXOIUMBI
JUTSL  TIOCIIEYIOIIETO W3YYEHUs CHCIUANBHBIX JUCIUIUIMH U JaldbHEHIIe ux
MPAKTUYECKON NIeATeNTbHOCTH B o0sactu 3(G(EKTUBHOTO WCIOJIB30BAaHUS H
00CTy)KMBaHUS CEINHCKOXO3SIMCTBEHHON TEXHUKH, MAIIMH U 00OPYIOBaHUS, a TAKKE
pa3paboOTKM TEXHUYECKUX CPEJACTB TEXHOJOTMUYECKON MOJEPHHU3AINH CEIbCKO-
XO3SIMCTBEHHOT'O ITPOU3BOJICTBA.



2. MecTO IMCHUILUIMHBI B y4eOHOM Mpouecce

HNucnuminaa «MaTtepuajaoBeJieHHe» BKIIOYEHAa B 00s3aTCIbHBIA TIEpPEUYCHBb
TUCHUIUIMH ~ y4eOHOTro InlaHa oOs3atensHOM dvactu. Jucnumimaa b1.0.23.
«MarepuanoBeneHue» peanusyercs B coorBeTcTBum ¢ TpeboBanusimu OI'OC BO u
VYyebHoro miana no HampasieHuto 35.03.06. ArpouHXeHepHs, HalpaBICHHOCTH
noaArotoBku: «HTenekTyanbHbple MamHbl U obopyaoBanue B AlIK»; «McnbiTanus
MaluH 1 000-pynoBanus B AITK».

[IpenmecTByOMMUMH KypcamMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3zupyercs
TUCUUIUINHA, SABIAIOTCA Mamemamuka (1 u 2 cemecmpwt);, Qusuxa (2 cemecmp):
xumusa (1 cemecmp); Hauepmamenvuas ceomempusa (1 cemecmp); Hnowenepnas
epagpuxa (I u 2 cemecmpwl);, Ilpakmuxa no noayueHuro  NePEUUHbLIX
npogheccuonanvHovlx ymenuti u Hasvikos (1 u 2 cemecmpor). CONMyTCTBYIOIMUMHA
muciuIuinHamMu siisitorest Conpomuénenue mamepuanos (3 u 4 cemecmput),/lemanu
MAWUH U OCHOB8bL KOHCMPYUposanus (4 cemecmp), Memponozus, cmanoapmuzayus u
cepmugpurxayus (4 cemecmp).

HNucuuminaa «MaTepuanoBeeHUe ¢ TEXHOJIOTHUSL  KOHCTPYKIHOHHBIX
MaTepuanoBy» SIBJSETCS OCHOBOIOJIATAONIEH /11 U3YUYEHUS CIACAYIOUIUX JTUCIUIUINH:
Texnonoeus c.-x. mawunocmpoeHnus (3 xypc, 5 cemecmp), Texnonoeus pemonma
mawun (3 kype, 6 cemecmp), Texnonocuueckasi no020MOBKA NPeONPUSMULL
mexHuueckoz2o cepguca (4 kypc, 7,8 cemecmp), I[Ipoexmuposanue npednpusmuii
mexnuyecko2o cepsuca (4 «kypc, 8 cemecmp), MamepuanbHo-mexHuueckoe
ooecneuenue AIIK (4 xypc, 7 cemecmp), bezonacnocme ocuznedesmenvnocmu (2
Kypc, 4 cemecmp).

OcCOOEHHOCTBIO JUCUMIUIMHBI ~ SIBJISIETCS  HEOOXOAMMOCTh €€  HM3yYeHHs
HE3aBUCUMO OT Npoduiis MHXKEHEepPHOM MoAroToBku. OHa OXBATHIBAET III00ATbHBIC
BOIIPOCHI, CBSI3aHHBIE CO CTPOCHHUEM, CTPYKTYpPOM, CBOWCTBaMH, CIIOCOOaMU
MOJIyYCHHS MAaTePUAJIOB, a TAKXKE pa3pabOTKON TEXHOIOTHI UX 00pabOTKH.

PaGouas mporpamma mucumiuiiHbl «MaTepuanoBeeHue» sl WHBAIHIOB U
JUI] €  OTPAaHWYCHHBIMM  BO3MOXHOCTSIMH  3JI0POBbSi  pa3pabarbiBaeTcs
WHIANBUIYAIbHO C  y4e€TOM  OCOOEHHOCTEH  TCHUXO(DH3UYECKOTO  pa3BHUTHI,
WHNBUY ATbHBIX BO3MOYKHOCTEH U COCTOSIHUS 3JI0POBBS TAKUX 00YJarOITUXCSI.

3. [lepeveHb MUIAHUPYEMBIX Pe3YJbTATOB 00y4YeHHS N0 IUCHUILIHHE
MaTepUaJiOBeJeHNe U TEXHOJIOINH KOHCTPYKIMOHHBIX MAaTEePHAJIOB,
COOTHECEHHBIX C IIJIAHMPYEMbIMHU pe3yJibTaTaAMH 0CBOeHHS 00pa30BaTeIbHOM
NporpaMMbl

N3yuenue naHHON ydeOHON AMCIUIUIMHBI HANpaBieHO Ha (opmMupoBaHHe Y
oOyJaronuxcsi KOMIETEHIUH, IPeACTaBIEeHHBIX B Ta0MLe 1.



TpebOoBaHus K pe3yJbTaTaM 0CBOEHHSI Y4eOHOI JUCHUILIHHbBI

B pesynbprare uzyuenust yueOHON AUCIUILIUHBI

Kon u conepxanue

00yJaronmecs T0IKHBI:

No | Kon Coneprxanue
WHANKATOpa TOCTHKEHUS
1/ | KoMIeTe KOMITETEHIINH
. KOMIICTCHITHH
M | HIUA (nnm e€ yacTn) .. 3HaTh YMETh BIIAJIETh
(wm e€ yacTn)
Cnocobamu aHanm3a
CrnocoOsI aHanm3a HaxomuTh 1 KpuTH-4ecKH uHpopMaIuy,
VYK-1.2 Haxogut n
nH(popmanuu, aHAIM3UPOBATh HEOOXOUMBIMU JJI51
KPUTHUYECKH aHaJIH- .
HE00X0IUMOM IS uH(pOpPMAILIUIO, pEIICHUS TOCTABIEHHBIX
3UpyeTUH(OpMa-ITHIO,
HEOGXOIAMYIO LTS pelIeHus TOCTaBICHHBIX HEOOXOAUMYIO JJIS 3a/1a4, HaBbIKAMH
Y . 3a/1a4, B TOM YHUCIIE C peuIeHust NOCTaBICHHOM 00paboTKH U
pellIeHus OCTa-BICHHON
saxaun MIPUMEHEHUEM 3a/1a4u, IOCPEICTBOM WHTEPIPUTAIIHH
’ COBPEMEHHBIX IIU(PPOBBIX | ANEKTPOHHBIX PECYPCOB, uH(bOpMaInu ¢
WHCTPYMEHTOB O(UIHATTEHBIX CAUTOB | MIOMOIIBIO MMPOTPAMHBIX
npoaykroB Excel, World
Bo3moxHbpIMU
Cnioco0eH oCyIIecTBISATh BapHaHTAMHU PEIICHUS
ymees VK-1.3 PaccmarpuBaer p P
MTOVCK, KPUTHYECKUHN aHAIIN3 OneHuBaTh TOCTOMHCTBA 3a/1a4 ¥ croco0aMu
BO3MOJKHBIE BapU-aHTbI Bo3moxHBIe BapHaHTHI
Y CUHTE3 HH(OpMAIIH, Y HEIOCTATKU BO3MOJKHBIX | OIIEHKH UX JTOCTOUHCTB
1. | VK-1 peLIeHUS 3a/1auu, pelleHUs 33/1a4. B TOM
BapUAHTOB PEIICHUS Y HEJIOCTATKOB,
YHUCJIe ¢ IPUMEHEHUEM
HaBbIKAMU 00PaOOTKU U

IIPpHUMCHATH CUCTEMHBIN

noAxXo[d AJid pCUICHUA
IOCTaBJICHHBIX 3a1a4

OLCHUBAaA UX JOCTOMHCTBA
N HEJOCTAaTKU

COBpPEMEHHBIX IIU(PPOBHIX

WHCTPYMEHTOB

3a/1a4, HOCPEJCTBOM
AJIEKTPOHHBIX PECYPCOB,
o UIHANTBEHBIX CATOB

HHTEPIPUTALIAN
UH(pOPMALIUH C
MIOMOIIIBIO TIPOTPAMHBIX
npoaykroB Excel, World

VYK-1.4
I'pamMOTHO,JIOTHYHO,
apryMeH-
TUPOBaHHO(POPMH-PYET
COOCTBEHHBIECYKJIEHUS 1
onieHKU.OTinyaeT GakTel
OTMHEHUH, HHTEPIIPE-

TalMi,0lICHOKUT.J.B

CnocoObI roucka

MaHaIU3anoIy4yaeMonnuHb

OpMaluu

I'pamotHoO,
JIOTUYHO,apTyMEHTHPOBAH
HOGOPMHUPYET COOCTBEH-
HBIE CY)KJIEHUS U OLIEH-
ku1.OTan4aTh(hakTHIOTMHE
HUU, UHTEPIpETa-1UH,
OLICHOK B paccyX-Jie-HUsX

CHCTEMHBIMUIIOIXO-

JaMu s
PeIECHUSATIOCTABICHHBIX3
amaq

JPYTUX y4acT-




paccyXICHUAXIPYTUX
YYaCTHUKOBIEATEIbHOCTH

HUKOBACATCIBbHOCTHU

OIIK-1

Crioco0eH perniath TUTTOBBIC
3a1a4u IPoecCUOHATBHON
JESATEILHOCTH HAa OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB
MaTEeMaTHYEeCKUX U
€CTECTBEHHBIX HAYK C
MIPUMCHECHUEM
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHUI

OIIK-1.1
JleMOHCTpHpyET 3HaHUE
OCHOBHBIX 3aKOHOB

OCHOBHBIE 3aKOHBI
MaTeEMaTHYECKUX U
€CTECTBEHHBIX HayK,
HEOOXOaUMBIE IS

PemraTe THIIOBEIE 3aaun
npodeccrnoHaIbHOM
JIeATEILHOCTH Ha OCHOBE
3HAHUUM OCHOBHBIX
3aKOHOB MaTeMaTHYECKHX

3HaHHUSAIMH OCHOBHBIX
3aKOHOB
MAaTEMATHYCCKUX U
CCTCCTBCHHBIX HAYK IJIA
pCUICHUA CTAaHAAPTHBLIX

MaTeMaTHYCCKUX U Y €CTECTBCHHBIX HAYK C 3a1a4
pEIICHHS TUTIOBBIX 33734 .
€CTECTBEHHBIX HayK, 9 pUMEHEHUEM npodecCuoHaIbHON
npodecCuoHATBHON
HEOOXOAMMBIX IS nH(OPMAITMOHHO- JEATEILHOCTH,
JEATCILHOCTH, B TOM
pelIeHUs TUTIOBBIX 3a/1a4 KOMMYHHKAITHOHHBIX HaBBIKAaMHU 00paOOTKH 1
. YHUCJIEe ¢ MPUMEHEHUEM .
npodeccrnoHaIbHOM TEXHOJIOTHH, UHTCPIPUTALIAN
COBPEMEHHBIX IU(POBBIX
JIeATEeTLHOCTH. MOCPEICTBOM uHpopmanuu ¢
WHCTPYMEHTOB
AJICKTPOHHBIX PECYPCOB, | TMOMOIIBIO MPOTPAMHBIX
oduimagbHbeIX caiToB | mpoaykToB Excel, World
3HaHUSAMU OCHOBHEIX
3aKOHOB MaTeMaTH-
YECKHUX U €CTECTBEH-HBIX
MeTo 16l UCTIOJIL30BAHUS
HAYK JIJISl peleHUs
OCHOBHBIX 3aKOHOB
OIIK-1.2 [IpumensaTs meToabl CTaHJIap-THBIX 3334 B

I/ICHOHLSYCT 3HaHHUA

OCHOBHBIX 3aKOHOB

MAaTEMATHYCCKHUX U
CCTCCTBCHHLBIX HAYK IJIA
pemiCHusA CTaHAAPTHBIX
3a7la4 B arpOMHXCHCPHUU

MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK JUIs
pelIeHus] CTaHIaPTHBIX
3a/1a4 B arpOMHXCHEPHUH,

B TOM YHCJIE C
PUMEHEHHEM
COBPEMEHHBIX IU(POBBIX
UHCTPYMEHTOB

pEIICHHS TUTIOBBIX 3a/1a4
npodeccu-oHaIbHON
NEeSITeTbHOCTH,
MOCPENICTBOM
AJIEKTPOHHBIX PECYPCOB,
o UIHATTEHBIX CAUTOB

arpo-uH)XEHEPHH C
npuMe-
HEHHEMHH(pOpMaLH-
OHHO-KOMMYHHUKAITH-
OHHBIX TEXHOJIOTHH,
HaBBIKAMU 00Pa0OTKU U
MHTEPIPUTALUH
UHPOPMALINH C
HOMOIIBIO POTPAaMHBIX
npoaykroB Excel, World




OIIK-5

Cnoco0eH y4acTBOBaTh B

OIIK-5.1
Hcnons3yer coBpe-
MEHHBIE METO/IbI

CoBpeMEHHbBIE METOIbI
SKCHEPUMEHTAIbHBIX
HUCCIENOBaHUN U

Hcnons3oBaTth
COBPEMEHHBIE METOBI
AKCIEPUMEHTATbHBIX

CoBpeMeHHbIMU
METOAaMH
AKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUN U

IPOBEICHUHT . UCCJICIOBAHUN U WCTIBITAHUH B
IKCIIEPUMEHTAILHBIX UCTIBITAHUH B . .
AKCIIEPUMEHTATIbHBIX . . UCIIBITAHUH B npodeccuoHanbHOM
. UCCIICIOBAaHHIA U npodeCCHOHATTEHON .
UCCIIE/IOBaHHI B . npodeccuoHaIbHON NeSITeTbHOCTH,
. UCTIBITAHUH B JEeSITeNIbHOCTH, B TOM
npodeccuoHanbHOM . JIeSITENIbHOCTH, HaBbIKaMU 00pabOTKH U
npodeCCHOHATEHON qHcIe ¢ IPUMEHEHUEM
JeSITeTbHOCTH MOCPEIICTBOM UHTEPIPUTAAN
NEeSITETbHOCTH. COBPEMEHHBIX ITU(POBHIX
AIIEKTPOHHBIX PECYPCOB, uH(bOopMaInu ¢
WHCTPYMEHTOB .
O UIHATEHBIX CATOB | MIOMOIIBIO MPOTPAMHBIX
npoaykroB Excel, World
Crniocobamu npoBeAeHUS
AKCIIEPUMEHTAIbHBIX
OIK-5.2 P ;
UCCIICIOBAaHHI B
ITox pyxoBoacTBOM Paznuunbie ciocoOsbl .
npodeccuoHanbHOMI
crierranucTa 0oiee UCTIOIb30BaHUS Y4acTBOBaThH B
. JeSITeTbHOCTH IO
BBICOKOUW KBaJU(UKAIIMH IKCIIEPUMEHTAILHBIX IPOBEICHUH KOBOZCTBOM
YYacTBYET B IPOBEACHUHN WCCIICIOBAaHUM IKCIIEPUMEHTAITLHBIX Py
. . cnenuanucra oosee
IKCIIEPUMEHTAIBHBIX | TIPOIIECCOB U UCTIBITAHUH, HCCIIeIOBaHUI BLLCOKOG
UCCIIETOBAaHHSX B TOM YHCJIE C MIPOIIECCOB M UCITBITAHUSIX
. KBaJIM(pUKAIIH,
MIPOIIECCOB U UCTIBITAHUSIX MIPUMEHEHHEM B npoeccroHabHOM
. HaBbIKaMU 00pabOTKH U
B IPOECCHOHATILHON | COBPEMEHHBIX IIH(PPOBBIX JIESATCIIBHOCTH.
UHTEPIPUTAINN
NeSITETbHOCTH. WHCTPYMEHTOB

uHpopmanuu ¢
MTOMOIIHIO TIPOTPAMHBIX
npoaykroB Excel, World




4.CTpyKTYypa H colepkaHue TUCHUILTHHBI

OO6uuit 00béM auciuIIuHbL «MatepuanoBegaeHue» 33au. ea. (108 yacoB), ux
pacrpeneneHue Mo BujaM padoT mpejcTaBieHo B Tabnuie 2. B ydyeOHOM miiaHe
MPEAYCMOTPEHBI JICKIIMOHHBIC, JIaOOpAaTOpHBIC 3aHSATHS, CAMOCTOSATENIbHAs padoTa
ctyaeHToB. ®dopMol KOHTpoOJISI 3HAaHUM CTYJACHTOB M YCBOCHHS MaTepuasa
JTUCHUIUIMHBI «MartepuanoBeieHue» BIsieTCs —3a4deT (B 1-M cemecTpe)

4.1 PacnpeesieHue TPYyA10EMKOCTH IMCHUILJIMHBI 10 BUAAM PadoT

o cemMecTpam

Taoauua 2

Pacnpenenenne Tpya10éMKOCTH JUCHUILIMHBINO BHIaM PadoTIo ceMecTpam

Bua yueOHoil padoThI

Tpynoémkocrb,yac.

B T.4. 10 CEMeCTpam

yac.
Ne 1

OO6mast Tpy10€MKOCTb TUCIUIUIMHBI IO YYCOHOMY TUTaHY 108 108
1. KonTakTHas padora: 68,25 68,25
AyautopHasi pabora 68,25 68,25
nexyuu (/1) 16 16
npaxmuyueckue 3anamus (113) - -
nabopamopuvle pabomul (J/IP) 52 52
KOHMAaKmuas paboma Ha npomedxcymounom konmpoine (KPA) 0,25 0,25
2. CamocrositenibHas pabora (CPC) 39,75 39,75
camocmosmenbHoe U3yueHue pazoenos, Camono02omosKka
(npopabomka u nosmoperue 1eKYUOHHO20 Mamepuaia u

y 30,75 30,75
mamepuana y4eOHUK08 U y4eOnvlx nocoouil, L0020mosKa K
J1a60PAMOPHLIM U NPAKMUYECKUM 3AHAMUIM,)
Nn0020MOBKA K 3ayemy 9 9
Bun mpomexxyTOUHOTO KOHTPOJIS: 3auer




4.2. Conep:kanue TMCHUINIAHBI

Juciurnaa «MaTteprualoBeIeHUEY» COCTOUT U3 IABYX MOJYJIEH, COAEPKAHUE

KOTOPBIX MPEJCTaBICHO B TabauIe 3.

Tabauma 3
TemaTnuecknii NJIaH y4eOHOW TUCIUNIAHBI
AyauropHasi padora Bueayan
HaumenoBanue pa3aejioB U TEM TOpHas
AUCHUILINH (YKPYTHEHO) Beero JI 113 JIP l-{)K pabora
CP

Moayasb 1 «MartepuasioBene

HHe U ropsiuasi 00pado

TKa METAJLJIOB»

Paznen 1. Brenenue. OcHOBBI TEOpUU

8 2 - 2 4

CILJIABOB.
Paznen 2. XKenezoyriepoaucroie
cruiaBel. J[marpamma coCTOSTHUS 10 2 - 4 4
’KEJI1€30-1[EMEHTHT.
Pasgen 3. Tepmuueckast 00paboTKa

AeT p p 10 | 2 ; 4 4
CTaJIel.
Pa3nen 4. JlerupoBaHHBIE CTaJIN U

. p 9 | 2 ; 4 4
CILIABBI
Paznen 5. Metoasl nOBEPXHOCTHOTO 9 ) 4 4
YIPOYHEHHS METAJJIOB M CIIJIABOB.
Pa3nen 6. CiuiaBeI Ha OCHOBE

& 10 | 2 _ 4 4
[IBETHBIX METAJIJIOB.
Paznen 7. Meramunyprus. Jlureiinoe
npousBoAcTBO. O0padboTka metayuioB | 10 2 - 4 4
najieHueM. CBapka MaTepHaJioB.
Pa3nen 8. Hemetaiumnueckue

A : 12,75 2 ; 4 6,75
KOMITO3UITMOHHBIE 1 HAHOMATEPHAJIBI.
KonrakTHas padora Ha

P 0,25 ; 0,25

npomexxyTouHoM KoHTpoJie (KPA)
Bcero 3a 1 cemecTp 108 | 16 - 52 0,25 | 39,75

Paznea 1. BBenenne.OcHOBBI TEOPHH CILIABOB.
Tema 1. IIpeamer u MeTOABI H3yYeHUSI HAYKH.
[Ipenmer nzyuenus. Uto u Kak n3ydaer Hayka «MarepuanoBeneHue».Metoabl
M3YUYEHHS] CTPOCHUSI U CBOMCTB MaTEpHaloOB (MEXaHMYECKHE HCIBITAHUS, MAaKpoO- U

MUKpPOAHaJIN3).

Tema 2. KoHCTPpYKIMOHHBIE MAaTEPHAJIBI.
Knaccudukanus KOHCTPYKUMOHHBIX MaTepuanoB.OnpeneneHne OCHOBHBIX
Kpucran-
JMYECKOE CTPOEHUE METAIIOB (moauMop@u3M, aHu3oTponusi). OCHOBHBIE THUIIBI

KJIIaCCOB KOHCTPYKIHMOHHBIX MaTepI/IaHOB.KpI/ICTaHHI/IBaHI/IH MCTAaJIJIOB.

KpUCTATIINYCCKHUX pCHIéTOK.
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JledeKThl KPUCTANIUYECKOTO CTPOCHHUSI (TOUEUHBIE, IMHEWHbBIE U O0BEMHBIE).

Tema 3. OcHOBHBIE BHBI CILIABOB.

[TonsiTus: cuctema, CIjiaB, KOMIOHEHT, ¢a3a, cTpykTypa.CrnocoObl MOIyYeHHs
CIUIaBOB.BuIbl CIIaBOB: MEXaHWYECKHE CMECH, TBEPJIBIE PACTBOPBI, XUMHUYECKHUE
COEIMHECHUA.

Tema 4. [luarpamMmbl COCTOSIHUS IBOMHBIX CILJIABOB.

MeTtonabl TTOCTPOEHHSI AUArPaMMbl COCTOSIHUS CIUIABOB SKCIIEPUMEHTAIBHBIM
NyTEM M aHalW3 UX OCHOBHBIX THUMOB. [IpaBuio oTpe3koB. CBS3b MEXIY THUIIOM
nuarpaMmmbl coctosinus 1 cBoiictBamu no H.C.KypHakoBy.

Paznea 2. Kene3oyriepoaucroie CIJIaBbl.

Tema 1./Ilmarpamma cocTOSIHUSA Kej1e30-LIEMEHTHT.

KoMIOHEHTHI  KeNe30yraepoUCThIX CIUIABOB  (3Kene30, yriiepoxa). PDasbl
KEJIe30YTJIEPOAUCTBIX CIUIABOB (KHUAKasl, ayCTEHUT, (EeppuT, LEMEHTHUT, rpadur).
CTpyKTypbl KeJe30yIJIEPOJAUCTHIX CIUIABOB (MEpPJIUT, JieneOypuT, JjeneOypur
NEepECTPOCHHBIN). J[MarpamMma COCTOSIHUSA KEJI€30-1IEMEHTUT, JIMHUU U KPUTUUYECKHE
TOYKHU auarpammbl. Ctanu, 9yryHbl (Kiaccudukaims, MapKUupOBKa U CBOMCTBA).

Pa3znen 3. Tepmuueckas o0padoTka craJjieii.

Tema 1.0cHOBBI TEOPUHM TEPMHUUYECKOI 00PAOOTKH CTAJIH.

Kputnueckne ToUKM mpu HarpeBe W OXJaxJIeHUU B ctanu. [IpeBpamenus npu
HarpeBe B cranu. [IpeBpaimienuss aycrteHuTa nOpu oxjiaxiacHuu. CTeneHb
MEPEOXTAXKICHUS  aycTeHUTa. JlmarpaMma  HM30TEPMHUYECKOTO  NPEBPALICHUSA
ayctenuta (JAUIIA). Meroauka noctpoenus [UITIA, oGnactu, nuauu, ¢dasel U

CTPYKTYPHL.
Tema 2.IlpeBpamieHusi ayCTeHHTA IMPH PA3JHYHBIX CTENEHAX €ro
NnepeoxJIaKIAeHH .

Huddysnonnoe (mepautHoe) npespaiieHue.lIpoaykTsl NepauTHOTO MNpeBpa-
meHus: (mepaur, copOut, Tpooctut).llpoMexxyTouHoe (OEHHUTHOE) TpeBpallleHUE
nepeoxjaxaeHHoro aycrenura.be3nud@ys3nonnoe (MapTeHCUTHOE) NpEBpaICHHE
epeoxXJIaXKIEHHOr0 aycTeHuTa. Kputrnueckass CKOpOCTh OXJIaXKIeHHsI. MapTeHCHT.

Tema 3. TexHosorun TepMuvecKoii 00padboTkm crajiei.

[Tonsitne Tepmuueckoid 00padboTku. OCHOBHBIE MapaMeTpPhl TEPMOOOPAOOTKH.
3akanka (HempepblBHAs 3aKalika, MNPEpPBIBUCTAs 3aKajka, CTyleHYaras 3aKalika,
u3oTepMuueckas 3akaika). OOpaborka xomnomoM. OTnyck (HU3KUM, CpeaHUH,
BbICOKMH). Ynyumenue. Hopmamuzamus. Omxur. OTXUT  nepBOro  poja
(mupy3noHHBINA, PEKPUCTALIUZALNMOHHBIN). OTXUT BTOPOro poja (MOJTHBIMH,
HEMOJIHbIN, U30TEPMUUYECKHUI).

Pa3znen 4. JlerupoBaHHbIe CTAJIH U CILIABBI.

Tema 1.JIernpyromiue 3jJieMeHTbI M UX BJIMsIHME HA CBOMCTBA CTAJIH.

OCHOBHBIE JIETHPYIOIIME JJEMEHTHl B CTAIX M 4YyryHaX. BrusHue
JIETUPYIOLIMX AJIEMEHTOB Ha CBOMCTBA CTaJICH. BIuAHUA NETUPYIOIINUX 3JIEMEHTOB HA
npeBpaiienus B crainu. O603HaueHue JIETUPYIOUINX HJIEMEHTOB B CTAJIAX.

Tema 2. JlerupoBaHHbIE CTAJIH.

OcCHOBHBIE KJIaCcChI JIETUPOBAHHBIX CTaNEH MO Ha3HAUYCHNUI0. KOHCTpYKIIMOHHBIE
CTaJIM: CTPOUTEIIBHBIE, JUISI XOJOJHOM IITAMIIOBKH, LIEMEHTUPYEMBIE, YIydlllaeMbIe,
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IPYKUHHO-PECCOPHBIE, IIAPUKOMOAIIMITHUKOBBIE, KapOCTOWKHUE, KAPOIPOUYHBIE,
M3HOCOCTOMKME, aBTOMaTHbIE. IHCTpyMEHTaJIbHBIE CTAJIN.

Tema 3. Koppo3dnonHo-cToiikne (HepkaBewoline) CTalIu.

Koppo3sus. CriocoObl 3a1UTEl OT KOPPO3UH. XPOMUCTBIE HEPKABEIOIINE CTAIIH.
XPOMOHUKEIJIEBBIE HEPKABEIOIIUE CTAIIH.

Tema 4. Ctajmm 4 criiaBbl ¢ 0c00bIMH (PU3HMYECKUMH CBOMCTBAMH.

[TapukonoamunHUKoBbie CcTanu. OCOOCHHOCTH PabOThl M TEPMUUECKOM
o0paboTku. JKapocTOMKOCTP W KapompodyHOCTh. JKapocTolkue, KapompOoyHbIE
cranu.MI3HOCOCTOMKHE CTalu CIUIABBI.

Pazngen 5. MeToabl NOBEPXHOCTHOIO YIIPOYHEHHUS METAJJIOB U CIVIABOB.

Tema 1. Xosoanoe miaacruueckoe nepopmuponanue (XIII).

VYrpounenue neranert XIIJ (Hakném). MexaHu3M YNpOYHEHUS, U3MCHCHHUE
Mexannueckux cBoicTB npu XIIJI. TexHomoruum nepopMarimOHHOTO YHIPOUYHCHHS.
Pexpucrannuzanus.

Tema 2. Xumuko-tepmudeckasi oopadorka (XTO).

PaznoBugnoctn XTO. IlocnenoBaTenbHOCTh dTanoB mnpoBeaeHus XTO.
[lemeHTanMs1, a30THPOBAHWE, HUTPOLIEMEHTAIMS (LIUAHUPOBAHME), TEXHOJOTHH H
CBOMCTBA Noty4aeMbIX c0o€B. {udPy3noHHass MmeTammzanus.

Tema 3. 3akanka TokaMu BbIcOKO# yacToThl (TBY).

OneKTpoMarHuTHass MHAYKUMsA. MuayknnoHHbld HarpeB. 3akanka TBUY.
Texnonorusi, obopyaoBanre u pexumbl 3akaiku TBY. CpoiicTBa moydyaeMbIX
CJIOEB.

Tema 4. TexHo10rum JOKAJIbHOT0 YIIPOYHEHHUS.

[NazomamMenHass 3akayka. JEKTpoMexaHHueckoe o6Opabotka (OMO),
TEXHOJIOTUS, 000pYyJA0BAHKE, PEKUMBI, TIOJydaeMble CTPYKTYphl. JlazepHas 3akanka.
DIIEKTPOUCKPOBOE JIETUPOBAHUE.

Pasznen 6. CnuiiaBbl Ha OCHOBE IIBETHBIX METAJLVIOB.

Tema 1. IIBeTHBbIE MeTAJLIIbI.

XapakTepHble 0COOEHHOCTH I[BETHBIX METAJIIOB.

Tema 2. ATIOMHUHUI U €ro CIJIABbI.

Amomuanii. CrilaBel Ha OCHOBE amtoMuHUS (IeGopMupyemble, TUTCHHBIC, HE
yOpOYHSiEMbIE TEPMOOOPaOOTKOM, yNpouHseMble TepMooOpaboTkoif). [Iunarpamma
COCTOSIHMSI aJTIOMUHUKA-Meb (00sacTh U (ha3bl AUArpamMMbl), CTPOEHHUE CILJIaBOB U
MUKpOCTpyKTypa. Tepmuueckass oOpaboTka IypallOMHHOB (3aKajka U CTapeHHeE).
JlnarpaMMa COCTOSIHMSI allIOMUHUH-KpeMHUM (oOmactu u  (a3bl  JuarpaMmbl),
CTPOEHHE CUIIYMHHOB U UX MUKPOCTPYKTYpa.

Tema 3. Menn u €€ cIjiaBbl.

Yucrasa menb. Jlaryau. bpoHsel. MapkupoBKa CIJIaBOB Ha OCHOBE MEIH, HUX
MUKPOCTPYKTYpa U IPUMEHEHHUE.

Tema 4. AHTU(PPUKIHUOHHBIE CIJIABBI.

[Togmmnuaukn ckosibxkenusa. llogmmnuanku kauenuws. llpunnun [Hlapnu wu
BTOPOI BapuaHT  paboueit CTPYKTYpBbI HNOAIINITHUKOB CKOJIbYKEHHSI.
AHTU(PUKITMOHHBIE CILJIaBbI (aHTHPPUKITNOHHBIC YYyTYHBI, 6a00uTHI,
aHTH(PPUKIIMOHHBIE OPOH3BI)
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Pazgen 7. Meranayprus. JlureiiHoe mnpou3BoacTBo. (OO0padorka
MaTepuaJjioB JaBjeHueM. CBapka MaTepuaJjios.

Tema 1. Metanayprus.

[Ipon3BoACTBO UyryHa, CTAIM U LIBETHBIX METAJIOB.

Tema 2. JIuTeiiHOe IPOU3BOACTBO.

TexHonorust mojrydeHus: oTiuBoK. JIuTh€ B mecuanbie Gopmbl. CrenuanbHbIe
cnocoObl UThs. JIuTeiHble JeEeKThI.

Tema 3. O0padoTka MaTepHaJIOB JaBJIeHHUEM.

[Tnactuueckoe aedopmupoBanue. IIpokaTtHoe mnpousBoacTBO. OObBEMHAS U
JUCTOBAs IITaMroBka. Bonoyenue. MaiivHHas 1 cBOOOIHAsI KOBKA.

Tema 4. CBapka MeTaJJIOB.

Teopernyeckre OCHOBBI COCAMHEHUS MaTEpHAIOB (MOTEHIIMAIBHBIA Oapbep).
Cranuu nipouiecca. OmnpeneneHue cBapku. Bunbl cBapku (IIaBJIeHUEM, AaBICHUEM).
Pyunasi myrosas cBapka. OOOpynOBaHHME U PEXUMBI PYYHOM TyroBOM CBapKH.
Crtpoenue cBapHoro mBa. ['a3oBasi cBapka (000pya0oBaHHE U MapaMeTPhl MPOIECCa).
Caapka non cnmoem ¢toca. CBapka B cpefie 3allUTHBIX ra3oB. [lma3meHHast cBapka.
OnekTpouakoBasi cBapka. CBapka jnaBienveM. KoHTakTHasi cBapka (CTBIKOBas,
TOUYEUHAas, MOBHAs). DIEKTPOKOHTaKTHas npuBapka. J(uddysnonnas ceapka. CBapka
TpeHueM. Cpapka B3pbIBOM. HMHayknnmonHas cBapka. TepmuTHas — cBapka.
VYaerpa3zBykoBass cBapka. [laiika wetamnoB. Omnpenenenue mnaiku. KoHTpoIb
KauecTBa CBApPHBIX M MasHBIX coeAuHeHH. OlleHKa KadecTBa IIPOILIECCa CBAPKHU
(TexHoOrMueckue Kod(PPUUUEHTH pPYYHOM JYroBOM CBapKH) M MOJIYYaeMBIX
CBApHBIX COCAMHEHUN (METOIbI KOHTPOJIS U UCTILITAHUIN CBAPHBIX COCIMHEHUM. ).

Pazgen 8. Hemerannnueckue, KOMIO3UIMOHHbIE H HAHOMATEPHUAJIBI.

Tema 1. [TosimmepHbIe MAaTEPHUAJIBI.

[Inactmaccel  (TEpPMOILIACTUYHBIE W TEPMOPEAKTUBHBIE  IIIACTMACCHI).
[Ipumenenue. IlonsiTue o Meromax rmepepabOTKM IJIaCTMAacC B U3JEIHS.
Pe3nnoTexHnueckue marepuansbl. MICKycCTBEHHbIE KAMEHHBIE MAaTEPUAJIBI.

Tema 2. Komno3uunoHHble MaTePUAJIbI U HAHOMATEPHUAJIbI

Kommo3utel. IloHdaTne Martpuipl U HamnojgHAtens. JluCrnepcHO-ynpOYHEHHBIE
KOMITO3UTHBIE MaTepHalibl. BOJIOKHUCTBIE KOMIIO3UTHBIE MaTepuabl (C OJHO-, 1BY-,
U TPEXOCHBIM PACIOJIOKEHUEM APMUPYIOIIMX BOJIOKOH). KoMIo3uTHbIE MaTepuasl
Ha [TOJIMMEPHOM ocHOBE.HaHOMaTepruabii MX NPUMEHEHHE.

4.3. Jlekuun/nadopaTopHbIe3aHATHS

Tabauma 4
Conep:xkanue JJeKIUi/1a00paTOPHOTO NPAKTUKYMA/MIPAKTHYECKUX 3aHATHIA
U KOHTPOJIbHbIE MEPONPUSATHS
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®opmupyema Kox-Bo
A Bun yacoB/u3
e Ne u Ha3BaHue KOMIIETCHIUsSI | KOHTPO HHX
I /;[ Ne paznena JIEKIUIT/J1a00paTOPHBIX (MHAUKATOP | Jb-HOI'O | MPAKTH
padoT/MPAKTHYECKHUX 3aHATHH | IOCTHIKEHHMS | Meponp | 4eckasi
KOMIIETEHIIUH | U-ATHSL | MOJITOTO
) BKa
1 2 3 4 5 6
Pa3nea 1. Beenenune. OCHOBBI TEOPUH CILIABOB.
YK-1
(YK-1.2; VK-
Jlexrms Ne 1. BeenieHue B l)f‘I’IZ Il<_1'4)
cnofiersa warepranon, Ocnonst | O 2
TEOPHH CILIABOB 8g§_;'2);
(OIIK-5.1;
OIIK-5.2).
Tema 1. yK-l
peaver i JlaGoparopHas pabota Ne 1 (YK-1.2; VK- Samuira
peal [TonsTs Makpo- u 1.3; VK-1.4) IH
METOBI nabopat
- MHUKPOCTPYKTYPHOT'O aHaJIA3a OIIK-1 o
HayKu METAJUIOB, U3yYHHE , C (OIIK-1.1; paboThI 2
. HCIIOJIb30BAHUEM COBPEMEHHBIX OIIK-1.2); .
Tewma 2. VYcerHbii
KOHCTpYKIHOH U (ppPBBIX MHCTPYMEHTOB, TAKUX KaK OIIK-5 onpoc
bl Google, Miro, Kahoot (OIIK-5.1;
1 | Mmarepuasl. SII_CI_IE-S.Z).
Tewma 3.
OCHOBHELE JlabopaTopHas pabota Ne 2 (VK-1.2; VK- Jamura
BITBI CILTABOB. OcHoBHBIE MexaHH4Yeckue cBoiicTra.| 1.3; YK-1.4) nabopat
Tema 4. Onpenenenue TBepaocTu Meramios, | OIIK-1 opHOii
TTuarpamvs: H3Yy4YHUE C UCIIOJIb30BAHUEM (OIIK-1.1; paboTEL 2
COBPEMEHHBIX IIUPPBBIX OIIK-1.2); .
COCTOSHUA YcrHblit
JTBOMHEIX I/IH.CprMeHTOB, takux kak Google, | OIIK-5 —
CIIABOB Miro, Kahoot (OIIK-5.1;
' OIIK-5.2).
YK-1
(YK-1.2; VK- Sammra
JlabopaTopHas pa6ota Ne 3. 1.3; YK-1.4) 6
Mertoauka oCTpoeHUs 1uarpaMm OIIK-1 na OpilT
COCTOSIHMSI IBOWHBIX CILIABOB. (OIIK-1.1; OPGHOH 1
IIpaBuno Kypnakosa H.C, Takux OIIK-1.2); {),aCTE:I;
kak Google, Miro, Kahoot OIIK-5
(OTIK-5.1; onpoc
OIIK-5.2).
Pasnea 2. Kese3oyriiepoaucrsie CIJIABBI.
2 Tema 1. YK-1
Jwnarpamma Jlexrms Ne 2. Kenezoyrnepomaucteie | (YK-1.2; VK-
COCTOSTHUSA CIUTaBbl 1 OCHOBBI TEPMUYECKON 1.3; YK-1.4) 2
JKeIe30- 00paboTKH cTaJIe. OIIK-1
LIEMCHTHT. (OIIK-1.1;
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®opmupyema Kox-Bo
A Bun yacoB/u3
e Ne n Ha3BaHue KOMIIETEHIIUSI | KOHTPO HHUX
I /;[ Ne paznena JIEKIUIT/J1a00paTOPHBIX (MHAUKATOP | Jb-HOI'O | MPAKTH
padoT/MPAKTHYECKHUX 3aHATHH | IOCTHIKEHHMS | Meponp | 4eckasi
KOMIIETEHIIUH | U-ATHSL | MOJITOTO
) BKa
1 2 3 4 5 6
OIIK-1.2);
OIIK-5
(OIIK-5.1;
OIIK-5.2).
YK-1
(YK-1.2; VK- Sammra
1.3; YK-1.4) 6
JlaboparopHas pabota Ne 4 OIIK-1 71abopato
JlmarpamMma cOCTOSIHUS CIIJIaBOB (OIIK-1.1; pgon 2
JKEJIE30-1IEMEHTUT OIIK-1.2); I?CT(;T;}I
OIIK-5
(OTTK-5.1; onpoc
OIIK-5.2).
YK-1
JlabopaTtopHnast pabota Ne 5 (VK-1.2; VK- Jamurra
MuxkpoaHanus3 yriaepoaucTbIX 1.3; VK-1.4) 6
cTajiel ¥ yyryHoB B paBHOoBecHOM | OIIK-1 flabopat
COCTOSIHUM, U3YYHUE , C (OIIK-1.1; O%HOH 2
HCIIOJIb30BAHUEM COBPEMEHHBIX OIIK-1.2); {),iTET;I;I
IU(PBBIXUHCTPYMEHTOBM, TaKUX OIIK-5
kak Google, Miro, Kahoot (OIIK-5.1; orpoc
OIIK-5.2).
Paspnen 3. Tepmuyeckast 00padoTka crasei
3 Tema 1. YK-1
OcHOBBI (YK-1.2; VK-
TEeopun 1.3; VK-1.4)
TEPMUAYECKOU Jlexuums No2. JKenezoyrnepoauctsie | OIIK-1
00paboTKn CIUIaBbI U OCHOBBI TEPMHUUYECKON (OIIK-1.1; 2
CTaJIH. 00paboTKu cTanei, u3yuyHue OIIK-1.2);
Tewma 2. OIIK-5
[IpeBpamenus (OIIK-5.1;
ayCTeHHUTa MpU OIIK-5.2).
Pa3IMYHBIX YK-1
crenensx ero | JlabopartopHas padora Ne 6. (YK-1.2; VK- Jamura
nepeoxyaxaeH | [loctpoenue u ananu3 auarpammsl | 1.3; YK-1.4) 6
usl. M30TEPMUYECKOI0 MPEBPALICHUS OIIK-1 H1abopat
Tema 3. ayCTEHHTA , U3yYHUE , C (OITK-1.1; O%HOH 1
TexHomornu HCIIOJIb30BAHUEM COBPEMEHHBIX OIIK-1.2); {),iTET;;I
TEPMHUYECKON | HU(PPBBIX HHCTPYMEHTOB, TAKUX OIIK-5
o0paboTku kak Google, Miro, Kahoot (OIIK-5.1; onpoc
cTajei. OIIK-5.2).
Jlexumst Ne 3. Texnosorus YK-1 4
TEPMHUYCCKON 00pabOTKH CTaJICH. (YK-1.2; VK-
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®opmupyema Kox-Bo
A Bun yacoB/u3
e Ne u Ha3BaHuUe KOMIETEHI[UsI | KOHTPO HHUX
I /;[ Ne paznena JIEKIUIT/J1a00paTOPHBIX (MHAUKATOP | Jb-HOI'O | MPAKTH
padoT/MPAKTHYECKHUX 3aHATHH | IOCTHIKEHHMS | Meponp | 4eckasi
KOMIIETEHIIUH | U-ATHSL | MOJITOTO
) BKa
1 2 3 4 5 6
1.3; YK-1.4)
OIIK-1
(OIIK-1.1;
OIIK-1.2);
OIIK-5
(OIIK-5.1;
OIIK-5.2).
YK-1
(YK-1.2; VK- CT—
1.3; VK-1.4) nabopar
JlabopaTtopHas pabota Ne 7 OIIK-1 .
Tepmudeckast 06paboTKa (OIIK-1.1; O%HOH 2/2
YIJIEPOJUCTBIX CTANIEH OIIK-1.2); {),iTZI;;I
OIIK-5
(OIIK-5.1; onpoc
OIIK-5.2).
YK-1
JlaboparopHas pabota Ne 8. (YK-1.2; VK- amura
Boigaua 3ananus no kontposbHoit | 1.3; VK-1.4) 6
pabore «Pa3paboTka OIIK-1 1abopat
TEXHOJIOTHYEC-KOTO Mpouecca (OIIK-1.1; 0p6HOH 1
TepMO0Opa-00TKHU CTANBHOM OIIK-1.2); 5;3:;1
IEeTaIN» U METOAUKA €T0 OIIK-5
BBITTOJIHEHUS (OIIK-5.1; onpoc
OIIK-5.2).
Pa3znea 4. JlerupoBaHHbIE CTAJIM U CILIABBI.
4 Tewma 1. YK-1
Jlerupyromue (VK-1.2; VK-
3JIEMEHTHI U UX 1.3; YK-1.4)
BJIIMSIHUE Ha OIIK-1
CBONCTRA iIIiI;LJ[IIZS; 5194' JlerupoBaHHbIE CTAIN (OTIK-1.1: 4
CTaJju. OIIK-1.2);
Tewma 2. OIIK-5
JlerupoBanuslie (OIIK-5.1;
CTalIH. OIIK-5.2).
Tewma 3. YK-1
Kopposuon- (VK-1.2; VK- | 3ammura
HO-CTOWKHE JaGopatopHas pabora Ne 9 1.3; YK-1.4) J'Ia60pilT
(HeprkaBeroIU T 6paboTka OIIK-1 OpHOM )
€) CTalH. cpMireckad 6bpabot (OIIK-1.1; paboThI
Tema 4. Cragu | 7'M MPOBAHHBIX CTaJICH OIIK-1.2); VYcerubii
Y CIUIABBI C OIIK-5 omnpoc
0COOBIMHU (OITK-5.1;
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®opmupyema Kox-Bo
A Bun yacoB/u3
e Ne u Ha3BaHuUe KOMIETEHI[UsI | KOHTPO HHUX
I /;[ Ne paznena JIEKIUIT/J1a00paTOPHBIX (MHAUKATOP | Jb-HOI'O | MPAKTH
padoT/MPAKTHYECKHUX 3aHATHH | IOCTHIKEHHMS | Meponp | 4eckasi
KOMIIETEHIIUH | U-ATHSL | MOJITOTO
) BKa
1 2 3 4 5 6
¢bu3nIecKkuMu OIIK-5.2).
CBOMCTBaMH.
YK-1
(YK-1.2; VK- Sammra
1.3; YK-1.4)
JlaGopatopnas pabora Ne 10 OINK-1 nabopat
MukpoaHanu3 TepMUYECKU OpHOH
o (OIIK-1.1; 2
O6pa6OTaHHbEX JeTanen OIIK-1.2). pa60TL£
CEJIbCKOXO3SUCTBEHHBIX MAILIUH OITK-5 YcTHbii
(OTIK-5.1; onpoc
OIIK-5.2).
Paznen S. Meroabl mOBepXHOCTHOIO YIIPOYHEHHUS] METAJIJIOB U CIJIABOB.
5 Tema 1. 4
XomnoxHoe
IIACTUYECKOE
nedopMupoBa YK-1
Hue (XIL). (YK-1.2; VK-
Tewma 2. 1.3; YK-1.4)
XUMHUKO- Jleknusa Ne 5. MeTongbl OIIK-1
TEPMUYECKAsT | OBEPXHOCTHOI'O YIPOUYHECHHUS (OIIK-1.1;
oOpaboTka METAaJIJIOB H CIJIABOB. OIIK-1.2);
(XTO). OIIK-5
Tema 3. (OIIK-5.1;
3akanka OIIK-5.2).
TOKaMH BBICO-
KOM 4acTOTHI
(TBY).
Pa3nes 6. CiuiaBbl Ha OCHOBe LIBETHBIX MeTAJLJIOB.
YK-1
(YK-1.2; YK-
Tema 1. 1.3; YK-1.4)
LBeTHBIC OIIK-1
S Jlexmusa Ne 6. CrutaBel Ha OCHOBE (OTIK-1.1; 4
Tena 2. LBETHBIX METAIIJIOB, U3YYHHE OIIK-1.2).
AnoMUHUN 1 OIIK-5
6 €ro CILIaBBI. (OIIK-5.1;
Tema 3. Menb OIIK-5.2).
U €€ CILJIaBBbI. JlaGoparopHnas padota Ne 12 YK-1 3amuTa
Tewma 4. Tepmuueckas 06paboTKa (YK-1.2; YK- | mabGopat
AHTHU(QPUKLINO | TypaTIOMHUHUS, H3YIHHE , C 1.3; VK-1.4) OpHOI )
HHBIE CIUIaBBI. | UCIIOJIb30BAHUEM COBPEMEHHBIX OIIK-1 paboThI
UU(PBBIX THCTPYMEHTOB, TAKUX (OIIK-1.1; VYcerHbIi
kak Google, Miro, Kahoot OIIK-1.2); onpoc
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®opmupyema Kox-Bo
A Bun yacoB/u3
e Ne u Ha3BaHUe KOMIIETEHI[UsI | KOHTPO HHUX
I /;[ Ne paznena JIEKIUIT/J1a00paTOPHBIX (MHAUKATOP | Jb-HOI'O | MPAKTH
padoT/MPAKTHYECKHUX 3aHATHH | IOCTHIKEHHMS | Meponp | 4eckasi
KOMIIETEHIIUH | U-ATHSL | MOJITOTO
) BKa
1 2 3 4 5 6
OIIK-5
(OIIK-5.1;
OIIK-5.2).
YK-1
Jlaboparopnas pabota Ne 13 (IB;K_;KZ_’ 132)(- 3amura
MukpoaHanu3 IBETHBIX METAJIOB dH’K-l ' nabopar
U CIUIaBOB, U3YYHHUE , C (OTIK-1.1: OpHOM )
HCIOJIb30BAHUEM COBPEMEHHBIX OITK-1. 2)f paboThI
U(PBBIX THCTPYMEHTOB, TAKUX OIIK-5 ’ YcrHblit
kak Google, Miro, Kahoot (OTTK-5.1: orpoc
OIIK-5.2).
Paznen 7. Merasuryprus. JIuteiiHoe mpou3BOACTBO.
Oo0paboTka MaTepuaoB AaBjeHueM. CBapKka MaTepHuaJIOB.
YK-1
(YK-1.2; VK-
1.3; VK-1.4)
Jlexuumst Ne 7. CBapka U cBapOYHbIE ?Orl['IKIé-ll |- 4
MPOIIECCHI OITK-1. 2);
OIIK-5
(OIIK-5.1;
7 Tema 1. OIIK-5.2).
Meramnyp- YK-1
THsl. JlabopaTtopHnas padota Ne 14 (VK-1.2; VK- Jamura
Tema 2. HcTroynuky nuTaHus Ui py4YHOU 1.3; YK-1.4) 6
Jlureitnoe nyrBoi cBapku (PJIC) u moctpoenne| OITK-1 frabopat
IIPOU3BOI- BHEIIHEH BOJIBTAMIIEPHOU (OIIK-1.1; O%HOH 2
CTBO. XapaKTEePUCTUKHU CBAPOYHOTO OIIK-1.2); {),iTSIT;;I
Tema 3. TpaHchopmaTopa, TaKUX Kak OIIK-5
O6paboTka Google, Miro, Kahoot (OIIK-5.1; onpoc
MaTEepHajoB OIIK-5.2).
JaBJICHUEM. VK-1
Tewma 4. (VK-1.2; VK- Sammura
Caapka JlabopaTtopnast pa6ota Ne 15 1.3; YK-1.4) 6
METAJIJIOB. Br16op u pacuér pexxumon pyuHoit | OIIK-1 flabopat
JIyTOBOM CBapKH M (OIIK-1.1; OPGHOH 2
TexHosoruueckue kodppunuenter | OIIK-1.2); 5;3:%
PYYHOM JYTrOBOM CBapKu OIIK-5
(OTIK-5.1; onpoc
OIIK-5.2).
JlaboparopHnas pabota Ne 16 YK-1 3amura
CrtpoeHnue u 1eeKTbl CBapHbIX (YK-1.2; VK- | naGopar 2
IIBOB., H3YYHHE , C 1.3; YK-1.4) OpHOH
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®opmupyema Kox-Bo
A Bun yacoB/u3
e Ne u Ha3BaHue KOMIIETEHIIUSI | KOHTPO HHUX
I /;[ Ne paznena JIEKIUIT/J1a00paTOPHBIX (MHAUKATOP | Jb-HOI'O | MPAKTH
padoT/MPAKTHYECKHUX 3aHATHH | IOCTHIKEHHMS | Meponp | 4eckasi
KOMIIETEHIIUH | U-ATHSL | MOJITOTO
) BKa
1 2 3 4 5 6
HCIIOJIb30BAaHUEM COBPEMEHHBIX OIIK-1 paboThI
U(PPBBIX HHCTPYMEHTOB, TAaKHX (OITK-1.1; YcrHbIi
kak Google, Miro, Kahoot OIIK-1.2); orIpoc
OIIK-5
(OIIK-5.1;
OIIK-5.2).
YK-1
(YK-1.2; VK- Sammra
1.3; VK-1.4) 6
JlaboparopHnas pabota Ne 17 OIIK-1 fabopat
Hedexrockonus. MeTo bl (OIIK-1.1; OpHOH 2
’ paboThI
BBISIBJICHUS CBAPOYHBIX JIC(PEKTOB OIIK-1.2); V oTHELH
OIIK-5
(OTTK-5.1; onpoc
OIIK-5.2).
Pa3nea 8. Hemerannuyeckue, KOMIO3NIMOHHbIE H HAHOMATEPHAJIBI.
YK-1
Tewma 1. (YK-1.2; VK-
[Tonumep-Hbie 1.3; VK-1.4)
MaTEpHAIIBI. Jleknusa Ne 8. Hemeraiumnueckue, OIIK-1
8 Tewma 2. KOMIIO3UIIMOHHBIE U (OIIK-1.1; 4
Komnosunu- HaHOMAaTepHabl. OIIK-1.2);
OHHBIE OIIK-5
MaTepHuabl. (OIIK-5.1;
OIIK-5.2).
Hepequb BOIIPOCOB AJIdA CAMOCTOATEC/ILHOI0 U3YICHUA TUCHUIIIMNHDI
Tabnuma 5
Ne Ne pazgena n Ilepeyens paccMaTpHBaeMbIX BOIIPOCOB /IS CAMOCTOSITEILHOTO
n/n TEMBbI HU3yYeHusl
Pa3jnen 1. BBegenne. OCHOBBI TEOPUM CIJIABOB.
Tema 2. 3aBUCHUMOCTh MPOYHOCTH METAJIOB OT IUIOTHOCTH JTUCIOKALIUM.
Hayynble 1nyTM MOBBIIEHUS MNPOYHOCTH  KOHCTPYKIMOHHBIX
Konctpykunonusie R
MaTepHAlhL. MaTepuagoB. MeToJbl MOBBILIECHUS MPOYHOCTH MYTEM YBEMYCHUA
1 | Tena 4. WM CHIKCHUS IIOTHOCTH JUCIOKALMi. JIluxBanus cepel. Meron
Tnarpamus! baymana. YCTpOKICTBo MeTaJIorpaguueckoro MUkpockona. MeTobl
COCTOSHILS onpeaeneHus: TeEpaoctu no Bukkepcy u llopy. Munepanornueckas
. mKkajna TBEpHOCTH Mooca, ecarh KiaccoB TBEpAocTU. M3mepenune
JIBOMHBIX CIIJIaBOB N N
TBEPJOCTH MOPTATUBHBIMHU TBEpOMEpPaMH. THIIBI KPUCTALIMYECKUX
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Ne paznena n

IMepeuenb paccMaTpUBaeMbIX BOIPOCOB /LISl CAMOCTOSITETHLHOTO

n/n TeMbl U3y4eHust
peETOK METAJIOB. /narpaMMbl TPOWHBIX CIUIaBOB. /{narpaMmsbl ¢
MEPUTEKTHUUECKUM IpeBpalleHueM. J(narpaMma cCoCTOSHUS CILUIaBOB C
nmoJIMMOp(HBIM TIpeBpalieHneM oaHOoro u3 KommnoHeHToB (YK-1.2;
YK-1.3; VK-1.4; OIIK-1.1; OIIK-1.2; OIIK-5.1; OIIK-5.2)
Pa3nen 2. Kese3oyriaepoaucrbie CIJIABbI
[leputekTrueckoe mpeBpallleHue Ha Juarpamme >Kelne30-1EMEHTHT.
Tewma 1.
Jnarpavva Juarpamma  cOCTOSHUSL  Jkene3o-rpadur.  AHTHU(PHUKIHMOHHBIE,
3 p BEPMUKYJISIPHBIE, U3HOCOCTOMKHE YYTYHBI: MapKUpPOBKa,
COCTOSTHUSI JK€JI€30- o
CMEHTHT MUKPOCTPYKTYpa U CBOMCTBA.
! (YK-1.2; YK-1.3; YK-1.4; OIIK-1.1; OIIK-1.2; OIIK-5.1; OIIK-5.2)
Paznen 3. Tepmuueckasi 00padoTka craJjiei
Tewma 2. [IpomexxyTouHOe Wi OEMHUTHOE MPEBpPAIICHUE TEPEOXJIAKIEHHOTO
[IpeBpaienus aycTeHuTa. BiusHue JIerupyonmx 3JeMeHTOB Ha TUHUH AUarpaMMbl
4 ayCTeHUTa NpH M30TEPMUYECKOTO  TPEBpAIEHUsT  ayCTEHHUTA. 3aBUCHUMOCTD
pa3IMYHBIX MEXaHUYECKUX CBONCTB CTaleld OT CTeNeHH MepeoXIIaxIaeHus
CTCIICHIX €ro aycrenuta. (YK-1.2; YK-1.3; YK-1.4; OIIK-1.1; OIIK-1.2; OIIK-5.1;
MePEeOXTAKACHUS OIIK-5.2)
Tema 3 Ob6pabotka xomomoMm. Buner 3akanku. M3orepMudeckas 3akaika.
: 3akaska ¢ caMOOTIyCKOM. YiydimieHue. OTKUT TEepBOro U BTOPOTO
5 TexHonornu pona
EpMBACOKOR | (YK-1.2; YK-1.3; VK-1.4; OIIK-1.1; OIIK-1.2; OIIK-5.1; OIIK-5.2)
00paboTKu cTayie
Paznein 4. JlernpoBaHHbIE CTAJN H CILUIABBI
Tewma 3.
Koppo3zus. @eTTuHr-koposusi.
Kopposuonno-
6 cTofiKe (HepKa- MexkpuctamiuTHas: KOppO3HUs.
p (VK-1.2; YK-1.3; YK-1.4; OIIK-1.1; OIIK-1.2; OIIK-5.1; OIIK-5.2)
BEIOIIME) CTAIIN
Tema 4. Cranu n CmnaBel ¢ 3dpdextom mamsatu (GopM. MarHUTOTBEpAbIE CIUIABHI.
- | crumaBel ¢ 0coObIMU | MarHuToMsITKHe CIUTaBBHI. CnnaBbl c 0COOCHHOCTSIMU
buzmIecKuMu anektpocomnporuBieHus. (YK-1.2; YK-1.3; YK-1.4; OIIK-1.1; OIIK-
CBOICTBaMH 1.2; OIIK-5.1; OIIK-5.2)
Pa3nen 5. MeTo/ibl NOBEPXHOCTHOIO YINIPOYHEHHUSI METAJLJIOB U CIJIABOB
[ToBepxHocTHOE Mactuueckoe aedopmupoBanue (III1J]). Ymapaoe
Tema 1. XooHoe [IITJI.Bubpanmonnoe,yabTpa-3ByKOBOEC,TUIPABINYECKOE,
MMHEBMAaTUYEeCKOe, COBMeE-IIEHHOe uKoMOuHHMpoBaHHOoe  [II1]I.
MJIaCTUYECKOE
8 CrnaxxuBanue. YnpouHsironiee HakaThiBaHue. CriiakuBaroliee
nehopMupoBaHue
(XILID) HakaThl-BaHue.  PopmooOpasyromee  HakateiBaHue.  JlpoOe-
’ abpa3uBHas obOpaborka. BernaxkuBanue. (YK-1.2; YK-1.3; YK-1.4;
OIIK-1.1; OIIK-1.2; OIIK-5.1; OIIK-5.2)
B kakux ciydasx MpOBOJUTCS MOBEPXHOCTHOE YMIpPOYHEHHE?
Tema 2. Xumuxo- [locnenoBaTeabHOCTh ATANOB XUMHKO-TEPMHUECKOW 00paboTKU
9 | repmuyeckas (XTO). Atomamu, Kakhx OJJIEMEHTOB IPOWCXOIAUT HACHIIICHHUE
oOpaboTka. noBepxHocTy nipu auddysnonnoit meramumsanun? (YK-1.2; YK-1.3;
YK-1.4; OIIK-1.1; OIIK-1.2; OIIK-5.1; OIIK-5.2)
Tema 4. DNEeKTpOMEXaHUUECKOE o0OpaboTka (BMO), TEXHOJIOTHS,
10 Texnonoruu o0opy/soBaHUE, pEXHUMBI, TMOJy4aeMble CTPYKTyphl. JlazepHas
JIOKAJILHOT'O 3akainka. Jnekrpouckponoe jerupopanue. (YK-1.2; YK-1.3; YVK-1.4;
YIIPOYHEHUS. OIIK-1.1; OIIK-1.2; OIIK-5.1; OIIK-5.2)

Pa3zgea 6. CiiaBbI HA OCHOBE IIBETHBIX METAJLJIOB.
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Ne paznena n

Ilepevens paccMaTpuBaeMbIX BOIPOCOB JIJIsl CAMOCTOSITEILHOTO

CIIJIaBBI.

n/n TeMbI H3Y4YeHUs
Huxens nepBuunbii. Hukenessle crutaBel. TUTaH TEXHUYECKUN.
Tema 1. L[peTHbie TuTaHoBBII J'II/ITGfIHBIf/i CILIaB. TutaHoBbII L[eq)gpMI/IpyeMHﬁ CILIaB.
11 METAIbL Hunk nepBuunblid. [{uHKoBBIN nedopmupyemsblii crutaB. L[MHKOBBIIHM
’ antudpuknuonnpii croaB. (YK-1.2; VK-1.3; VK-1.4; OIIK-1.1;
OIIK-1.2; OIIK-5.1; OIIK-5.2)
Tewma 2. AmntomuHueBble  nedopMUpyeMble U aHTU(GPHUKIMOHHBIE CILIABBI.
12 | AnroMUHUE U €TO AJIOMUHUEBBIE JINTEUHBIE CIUIABBI.

(YK-1.2; YK-1.3; YK-1.4; OIIK-1.1; OIIK-1.2; OIIK-5.1; OIIK-5.2)

Paznen 7. Meraanyprus. JluteiiHoe npou3BoacTBo. O0padoTka MeTaJIOB 1aBJI€HHEM.

CBapka MmaTepuaJjioB

Caapka TPEHUEM, B3PBIBOM, BakyyMHO U dy3noHHas,
JJIEKTPOHHOJIYYEBas, YJIbTPa3BYKOBas, Ja3epHas, IUIa3MEHHAs.
OnekTpouuiakoBas cBapka. KoHTakTHass cBapka M €€ BH[BI,
Tema 4. 00OpyJIOBaHHE, OCHOBBI TEXHOJIOTUH, NpPUMEHEHHE JUIs C.-X.
CoBpeMeHHbIC MalIMHOCTPOEHUSI U B PEMOHTHOM IpOM3BOJCTBE. ['a30Bas cBapka.
I'a3er mns cBapku. CBapounoe tiams. OOopynoBaHue, ammaparypa
13 CH0206H CBAPKH, JUIs Ta30BOM cBapku. OCHOBBI TEXHOJOTMM Ta30BOW cBapku. Peska
OCODCHHOCTH MeTaoB. OCOOEHHOCTH TEXHOJIOTUM CBAapKW YyryHa. XOIOAHAs U
TEXHOJIOTHYECKHUX
HPOLIECCOR ropsiyasi cBapka 4yryHa. DJEKTpoAbl g cBapku uyryHa. Capka
[BETHBIX METAIJIOB M cIUiaBoB. Hampspkenus u aedopManuu mpu
CBapKe, Mepbl MX MPEAyNpexkACHUs M CIOCOObl YCTPAHEHUS.
[IpumeneHne cBapouyHBIX MpolieccoB B MammHocTpoeHuu. (YK-1.2;
YK-1.3; VK-1.4; OIIK-1.1; OIIK-1.2; OIIK-5.1; OIIK-5.2)
Pasnen 8. Hemeraninyeckue, KOMIO3HIMOHHbIC 1 HAHOMATEPHAJIbI.
CTEeKI0BOJIOKHUTHI. Kap60oBOIOKHUTEI. BOpOBOIOKHUTEI.
OpranoBonoKHUTBI. TexXxHOJOrMM NPOM3BOACTBA KOMIIO-3UTHBIX
Tena 2. MaTepHuajoB: KOHTAKTHOE (OpPMOBaHME, HAMbUICHHE, MYITPY3HUs,
HaMOTKa, ImpeccoBaHue, TtexHonoruss SMC, wmeroq RTM
14 | KoMno3unmuoH-HeIe . .
MaTepHanbL. (ResinTransferMoulding). } AJoTponHbie COCTOSHMA  yriepofa:
anMas, TrpaduT, JOHCACHINT, ¢yJulepeH, amMopdHBIA yriepos,

yriiepoHasi HaHOTpyOka. XupanbHocThHaHOTPYOOK. (YK-1.2; VK-
1.3; YK-1.4; OIIK-1.1; OIIK-1.2; OIIK-5.1; OIIK-5.2)

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Hcnonb3ytoTes Kak TpagulMoHHas (0ObSICHUTENbHO-WILTIOCTPATUBHAS), TaK U
WHHOBAIMOHHBIE TEXHOJOTUM OOy4YeHHUs: MPOOJEMHOE; aKTUBHOE; KOHTEKCTHOE;
uH(popMaImoHHoe o0y4yeHHe (KOMITbIOTEpPHBIC, HUHTEPAKTUBHBIC, MYJIbTU-MEANITHBIC

U T.IL.).

Taobmuna 6

IIpumepsl NpUMeHeHUs AKTUBHBIX U HHTEPAKTHUBHBIX
o0pa3oBaTeJIbHBIX TEXHOJIOTHI MO aucuumInue «MarepuajioBeieHue

Ne HaumeHoBaHMe HCII0JIb3yeMbIX AKTHBHBIX U
Tema u popma 3ansaTHSA .
n/n HHTEPAKTHBHBIX 00Pa30BaTEJIbLHBIX TEXHOJIOTHHA
Moayasb 1 «MartepuajioBeieHre U ropsiuasi 00padoTKa MeTALJI0B»
1. | Ocuosuble Mexannueckue | JIa6 | Texmonorus mpo6iemuoro oGyuenust. [TpoGiemuoe
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Ne HaumeHoBaHMe MCIIOJIb3yeMbIX AKTUBHBIX U
Tema u popma 3ansATHS

n/n HHTEPAKTHBHBIX 00pa30BaTelbHbIX TEXHOJIOTHI
CBOICTBa MaTEepPHAJIOB. usnoxxenue, Jlaboparopuast pabota, SBpUCTHICCKAS
Oecea Mpu pas3pelieHry MPOoOJIEMHBIX CUTYalHUH
OOBACHUTENBHO-UJUTIOCTPATUBHAS TEXHOJIOTHSI: JICKITHUS,
Kenezoyriepoauctsie N N
2. CIABLL JI | neMoHCTpaIus clai-nmpe3eHTaIui, BUICO(PHIEMOB,
JIEKIUS C 3apaHee 3allJIaHUPOBAHHBIMU OIIMOKAMH
OOBACHUTETHLHO-UJUTIOCTPATUBHAS TEXHOJIOTHS: JICKITHUS,
Tepmudeckas 06paboTka . .
3. - JI | neMoHCTpaIus claii-nmpe3eHTaIi, BUICOPHIEMOB,
JICKIIMS C 3apaHee 3alIaHuPOBAHHBIMH OITHOKAMU
OOBACHUTETHPHO-UJUTIOCTPATUBHAS TEXHOJIOTHSI: JICKITHUS,
CIuiaBEI Ha OCHOBE N o
4. JI | neMoHCTpamus cnaig-npe3eHTaIuii, Bua1eoPuIbMOB,
[IBETHBIX METAJIOB
JICKIIMS C 3apaHee 3allJIaHUuPOBAHHBIMM OITHOKAMU

6. Tekymuii KOHTPOJIb YCIIEBA€MOCTH U NIPOMEKYTOYHAA aTTeCTANMSA 10
HTOraM OCBOEHMS JMCIUIIIHHDI
6.1. TunoBbIe KOHTPOJIbHBIE 32JAHUA WIH HHbIE MATEPHAJIbI, HEO0OXOAUMbIE
JJISI OLlEHKH 3HAHUI, yMEHUIl U HABBIKOB M (MJIM) ONbITA 1eATEJIbHOCTH

Bonpocs! k 3amure J1adopaTopHbIX padoT mo 1 moay.iro
JlabGopaTopHasi padora Ne 1. OCHOBHBbIE MeXaHUYECKHE CBOICTBA.
OnpenesieHue TBEPAOCTH METAJLIIOB
1. [lepeuncnuthb U JaTh onpeaeieHue MIACTUYECKUM MEXaHUYECKUM CBOMCTBaM
2. Ilepeyucnuth U 1aTh ONPEIEICHUE MPOYHOCTHBIM MEXAHUUYECKUM CBOMCTBAM
3. HazoBHUTE OCHOBHBIE METO/BI ONIPEACIICHUS TBEPIOCTH MATEPUATIOB
4. O0o3HaueHue U ONpeIeTeHIe YIapHOU BSI3KOCTH
JlaGopaTopHasi padora Ne 2.IIoHSATUS MAKPO- 1 MUKPOCTPYKTYPHOTO
aHAJIM3a MeTAJLIIOB
1. /laTp onpeneneHre Makpo- 1 MUKpOaHaJIN3a.
2. Buasl makpoaHaiusa.
3. Meron baymana.
4. ITopsa0K M3rOTOBJICHUS MUKPOILIU(OB U TPABJICHHUE.
JlaGopaTopHasi padora Ne 3. Meroguka NOCTPOCHUSA TUATPAMM COCTOSTHHSI
ABoiHBbIX ciuiaBoB. [Ipasuio Kypunakosa H.C.
1. Meroabl ucciaen0BaHMs METAILIOB.
2. CyniHOCTh TEPMUYECKOTO METOA.
3. CxeMa yCTaHOBKH JIJIsl UCCIIEIOBAHUS METAJUIOB TEPMUYECKUM METOIIOM.
JlaGopaTopHasi pabora Ne 4 /luarpaMmma COCTOSIHUS CILJIABOB KeJIe30-
LHeMEeHTHUT
1. datb onpenenenus: ¢aza, KpUTUYECKUE TOUKH, TEPMUUECKAsT KpUBas
OXJIAXJEHU, CTPYKTypa
2. JlmarpaMma COCTOSIHHSI KE€JI€30-IEMEHTUT, JUHUU W KPUTHYECKHUE TOUYKHU
JuarpamMMel.
JladopaTtopHasi pab6oTa Ne 5. MuKpoaHa/M3 yrjepoAUCTbIX CTajJlel H
YYIT'YHOB B PABHOBECHOM COCTOSIHUM
1. KOMIOHEHTBI KeIe30yTIIEPOUCTHIX CILUIABOB.

23




2. ®a3pl Kene30yriaepoqUCTIX CIUIABOB (JKUJKAsI, ayCTEHUT, PeppuT, [IEMEHTHT,
rpaduT), 1aTh ONpPECICHHUS.

3. CTpyKTypBI JKeIe30yTIEePOIUCThIX CIUIAaBOB (TIEPIUT, JeAeOypuT, eneOypur
NEPECTPOEHHBII ), JaTh ONPEACICHHUS.

4. Cranu, yyryHsl (MapKUpOBKa U Ki1accudukarus).

JlabGopaTopHasi padora Ne 6.IlocTpoenne u aHaIU3 AMATPAMMBbI
H30TEPMUYECKOTr0 NMpeBPallleHUs AyCTeHUTA.

1.ITporneccel, mpoTeKaroue Ipyu OXJIAKIECHUU EPEOXIAKIECHHOTO ayCTEHHUTA, C
Pa3HBIMU CKOPOCTSAMH.

2. XapaKTepucTuKa CTpyKTyp, MOJIy4aeMbIX B PE3yJIbTaTe MpEeBpalICHUs
NEPEOXIIAXKIECHHOIO ayCTCHUTA.

3. Onucanue MeTojia MPOOHBIX 3aKAJOK.

JlaGopaTopHasi padora Ne 7. Tepmudeckas 00padoTKa yriaepoaucTbIX
crajie.

1. OcHOBHBIE ATAMbI MPOIIEcca TEPMUIECKON 00pabOTKH.

2. DTanbl TepMUYECKO 00pabOTKH cTajei.

3. Buasl tepmmueckoii o6padbotku (TO). Kak mpaBunmbHO momoOpaTh pexuM
TEPMUUECKON 00paboTKu?

JlabopaTopHasi padora Ne 8. Beigaua 3agaHusi 10 pacyeTHO-IpapuyecKou
padore «Pa3padoTka TEXHOJIOTMYECKOT0 MPOLEecca TEPMOOOPAOOTKH CTAJIBHOM
AETAJN» U METOJAMKA ero BbINOJTHEHUsI.

BrinonHsercs joMa B COOTBETCTBUM C MHAMBUIYaIbHBIM 3a1aHUEM, BbIJJAHHBIM
Ha jaboparopHoit padote Ne§.

JlaGopaTopHasi padora Ne 9. Oco0eHHOCTH TePMUYECKOH 00padOTKH
JIETHPOBAHHBIX CTAJICH.

1. YraeponucTeie U TErHPOBAaHHBIE MHCTPYMEHTANIbHBIE CTalli. MapKUpOBKa.
TepmoobpaboTka. CTpoeHHe, CBOMCTBA.

2. beictpopexyimue cranu. MapkupoBka. OcoOEHHOCTH TEPMHUUECKON 00pabOTKH
osicTpopexymel ctanu P 18. Ctpoenue, cBoicTBa.

3. Cnieuennble TBepbie criaBbl. CoctaB. MapkupoBka. Ctpoenue. CBoiicTBa.

Jlaboparopnast pa6otra Ne 10 MukpoaHaiu3 TepMUYECKH 00pa0OTAHHBIX
AeTaJieil ceJIbCKOX035IiICTBEHHbIX MALIIMH.

1. Ha3naueHue 1 TEXHOJIOTHS [IEMEHTALUU.

2. Metoapl ynpOoYHEHUsI METAJJIOB U CILIaBOB.

3. TepmooOpabOTKa MAPUKONIOAIIUITHUKOBBIX CTaJIeH

4. CymHocTts 3¢ dekTa camo3aTaurBaHus JeMexa Iyra.

JlaGopaTopHas padora Ne 11. Biausinve X0J101HOH MJIaCTUYECKOM
aegopManMi M PEKPUCTAIM3AIUN HA CTPYKTYPY H CBOIICTBA METAJLIIOB.

1. MexaHu3M yIpoYHEHHUs MPHU XOJI0IHOM tuiactTuueckon aedopmarmu (XI1JT).

2. Otnpix (BO3BpPAT) U PEKPUCTAILTU3AIMS METAILIIOB.

3. 3amenenue cBoiictB MeTamuioB npu XII/] u pekpucramimzanuu.

4. Bnustnue ctenieHu neopMaiiviy Ha CBOMCTBA MaTepuaa.

5. [IpenenbHas nedopmarus MeTaia.

JlabopaTtopnasi pab6ora Ne 12. Tepmuueckasi 00padoTKa 1ypajlOMUHA.

1. EcTrecTBEHHOE N HCKYCCTBEHHOE CTAPEHUE
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2. 3oubl I'uabe-IIpectona I-ro u Il-ro pona.
. Tepmudeckas 00paboTKa JyparOMUHOB.

JlaGopaTopHasi padora Nel3 MukpoaHa/in3 HBEeTHbIX METAJLJIOB M CILIABOB.
1. OnTrueckast aHU30TPOMHUS U ABOMHUKA B OAHO(A3ZHBIX JTATYHSIX.
2. OgHodaszHas onTu4ecKasi aHM30TPOIIUS B OJIOBOHOCHBIX OpOH3aX.
3. CrimaBbl Ha OCHOBE MEIU.
4.
5.

(O8]

CrutaBel HA OCHOBE AJIIFOMUHUSL.
AHTUQPUKIUOHHBIE CILIABbI
JlabopaTopHasi padora Ne 14. UCTOYHMKHM NMTAHUA ISl PYYHOM 1YTrOBOM
ceapku (PAC) u mocTpoeHre BHEIIHEH BOJIbTAMIICPHON XapaKTePUCTUKH
CBapO4YHOro TpaHcgopmaropa.
1. UTo BXOJIUT B MOHATHE «PEKUM» pydHOU nyroBoit cBapku (PIC)?
2. OnpeneneHne OCHOBHBIX MAPAMETPOB PEKUMa PYYHOR AYTOBOM CBApPKHU.
3. Texnonoruueckue ko3 durnmentsr PIIC.
4. Metoauka pacuéra TexHosornuecknx koddduimentor PJIC
JlaGopaTopHasi padora Ne 15. Bbi0op pe:KUMOB U TeXHOJIOTHYECKUX
K03((PULHEHTOB PYYHOU 1YrOBOI CBAPKHU.
1. CBapouHas qyra. Jtaribl €€ pa3BUTHUS U €€ XapaKTepUCTHUKa
2. IcTOYHUKH NUTaHUS 3JIEKTPUUECKON qyru U TpeOoBaHUs K HUM. BUbI BONIBT-
aMIIEPHBIX XaPAKTEPUCTUK
3. OcHOBHBIE TapaMETPhI PEKUMa PYUYHOUH TyTrOBOM CBApKH U X BBIOOP.

Bomnpocs! AJis1 yCTHOTO OIpoca CTYyJIeHTOB BO BTOPOM ceMecTpe
Pasznea 1. BBenenne. OCHOBBI TEOPHUH CIJIABOB.
1. Kpucrannuzanus MeTaioB v (pakTopbl, BIHUSIONTUE Ha HEE.
2. CTpoeHue METAILIOB.
3. ATOMapHO-KPUCTAINTUYECKOE CTPOCHUE METAJIOB. THITBI KPUCTATIIINYECKUX
PEILIETOK.
4. Annotponusi U aHU30TPOIUS U UX UCTIOJIb30BAHUE B PEAIbHBIX CILJIaBaX.
Paznea 2. Kesae3oyriepoaucrbie CIIaBbl
1. KomnoHeHThI, ha3bl U CIOKHBIE CTPYKTYPhl Ha IUarpaMMe COCTOSIHUS KeJIe30-
LHEMEHTUT
2. Kputnueckue TOUKH, JIMHUMA U 00JIaCTU Ha AUarpaMMe *Keae30-IeMEHTHT.
3. DBTEKTUYECKOE U IBTEKTOMJHOE IPEBPALICHUE.
4. IlpaBuno da3 ['mOOca u mpaBmIIO OTPE3KOB (pbIyara).
Paznen 3. Tepmuueckas o0padoTka craJieii.
1. OCHOBBI TEOPUU TEPMHUYECKON 0OPaOOTKH.
2. IlpeBpaliieHus B CTaJiv PU HArpeBe
3. OCHOBBI TEOpUH T.O.
4. IlpeBparieHus B CTAIN MPU OXJIKICHUU C Pa3ITUYHBIMU CKOPOCTSIMHU
5. Bupbl T.0., UX Ha3HAYEHUE U TPUMEHEHHUE
Pa3znen 4. JlerupoBaHHbIe CTAJIH U CILIABBI.
1. O603HaueHUE JETUPYIOITUX DJIEMEHTOB B CTAJIAX.
2. BnusHue JIeTUPYIOMIMX DJIEMEHTOB Ha BBIOOp MapamMeTpoB  peKuUMa
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TEPMHUYECKOI 00pabOTKH.
3. Knaccudukanms 1 MapKupoBKa JISTUPOBAHHBIX CTAJICH.
Paznen 5. MeToabl NOBEPXHOCTHOIO YIIPOYHEHUS METAJJIOB U CIJIABOB

1. Ilonnas u HemonHas 3akainka. IIpumenenue. [lomyyaemble CTpyKTypbl U
CBOWCTBA

2. Kihaccudpukanus T.0. 1O MNPUMEHSIEMBIM OXJQXJAIOUUM  Cpeaam.
[Ipumenenue. [lonydaembie CBOMCTBA

3. Orniyck cranu. Bugael. [Ipumenenue. [lomydaembie cBOCTBa

Paznen 6. CrnuiaBbl HA OCHOBE HBETHBIX METAJLIIOB

1. CitaBBI Ha OCHOBE MEIH.

2. CrutaBbl Ha OCHOBE JIATYHU ¥ OPOH3BI.

3. BausiHue coctaBa Ha CBOMCTRA.

Pasznen 7. Merajunyprus. Jluteitnoe npouszsoacreo. Oopadorka MeTa/lIOB
nasjaeHneM. CBapka MaTepuaJjios.

1. UépHas m uBeTHAs METAJLTYPIHSL.

2. CnenuanbHbl€ CIIOCOOBI JIUThS

3. JIuTeliHble CBOMCTBA CILJIABOB

4 Cgapka. Knaccudukaius mpoieccoB CBapKHu U €ro CTaJIuu.

5 Oco0eHHOCTH CBAPOUYHBIX MPOIECCOB. MexaHnyeckoe BO3/IeHCTBHE

6. Buael 00paboTKH METaIOB 1aBJICHUE.

7 XoJsionHas W ropsiyas actudeckas aedopmarysi METawIoB.

Paznen 8. Hemeraninueckue, KOMIO3UIHOHHbIE 1 HAHOMATEPHUAJIbI
1. KoMmmo3uimoHHbIe MaTEPUAIIBIL.
2. Ocobennoctu ux ctpoenus. [Ipumenenue.
3 ITomumepsl. Tunsl cBsA3en.
4. TepMOpeakTHBHbIE M TEPMOIUIACTUYHBIE IUIacTMacchl. CTpoeHne u
CBONCTBA.

IlepeyeHb BONPOCOB, BBIHOCMMBIX HA 3K3aMeHNO0 1 Moay 110

1. Knaccudukaruss  MarepuanoB. Kiaccudukanus  MeTajuioB.  ATOMHO-
KPUCTAIIMYECKOE CTPOEHNE METAILIOB.

2. JlebexTpl KpUCTAJUIMYECKOTO CTPOEHUS  METaUIOB. AHM30TpONUS U
ajuioTponusi MeTayioB. CBOMCTBAa METAJLIOB.

3. JluarpaMmbl COCTOSIHUSI IBOMHBIX CIZIABOB. METO/IMKA MTOCTPOCHUS AUATPAMM
COCTOSIHHS. 3aBUCHMOCTb CBOMCTB CILIaBOB OT UX COCTaBa U CTPOCHMUS.

4. JlnarpamMma COCTOSIHMSI CIUIABOB C HEOTPAaHUYEHHOW PpPacTBOPUMOCTHIO
KOMITOHEHTOB. [IpuMepsbl.

5. JluarpaMma COCTOSIHMSI ~CIUIaBOB, OOpa3yIOLIUX MEXaHUYECKHE CMECH.
[Ipumepsr.

6. /lmarpaMma COCTOSIHMSI CIUIJABOB C  OTPAHUYEHHOM  PacTBOPUMOCTHIO
KOMITOHEHTOB.
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7. JluarpaMma COCTOSIHHSI CIUIaBOB, OOpasylOIIMX XHUMHUYECKHE COEIUHEHUS.
[Ipumepsl.

8. 3aKOHOMEPHOCTH, YCTAaHABIIMBAIOIIUE CBSA3b MEXKJY COCTAaBOM U CBOMCTBAMH
crutaBoB. [IpaBuiio KypHakoBa. 4 Tuma quarpaMM COCTOSIHHS CILUIABOB.

9. Kpucramnuzanusi MeTaluioB W CIJIaBoB. CBSI3b CTPYKTYpPhl METAIJIOB CO
CKOPOCTBIO OXJIAXKJICHUA U NepeoxaxaeHus. MoaupuuupoBaHue.

10. CrimaBsl 1 BX KOMIOHEHTBI. CTPOEHUE U CBOMCTBA CILUIABOB.

11. InarpaMmma cOCTOSHMS *Kenne30-UeMEeHTUT. OCHOBHBIE (ha3bl, CTPYKTypHbIE
COCTABJISIIOLIUE JKETIE30yTIEPOJUCTHIX CIIIABOB B PABHOBECHOM COCTOSHUU.

12. Kpucrannuzauus 103BTEKTOUAHBIX cTanei. MUKpOCTPYKTypa U CBOMCTBA.

13. Kpucrannuzauuss SBTEKTOMIHOM CTad. MUKpPOCTPYKTypa, MEXaHUYECKHUE
CBOMCTBA, 00JaCTh MPUMEHEHHUSI.

14. Kpucramnu3zanus 3a3BTEKTOUIHBIX CTalled. MUKpPOCTPYKTypa, MEXaHUYECKUE
CBOMCTBa, 00JaCTh IPUMEHEHHS.

15. Kpucrannuzanusa  Oembix JNOIBTEKTUYECKUX  YYIyHOB. Y CIIOBUSA
KpUCTANIA3AL[U1, MUKPOCTPYKTYPA.

16. Kpucrannuzanus OesbIX 3BTEKTHUECKUX YYTYHOB. Y CIIOBHSI KPUCTaJUIM3aLUH,
MUKPOCTPYKTYpa.

17. Kpucrannmzanus OebIX 3a3BTEKTUYECKUX YyTYHOB. Ycnosus
KpUCTANIU3AI[M1, MUKPOCTPYKTYPA.

18. Cepple 4uyryHsl. YCIOBHsS KpUCTaUIM3alMU. MUKpPOCTPYKTypa, CBOMCTBA,
00JacTh NPUMEHEHUS, MAPKUPOBKA.

19. Knaccudukauust craneil. YriepoaucTbie cTajlid OOBIKHOBEHHOI'O KayecTBa.
Knaccudukanus, MapkupoBka, 00J1acTh IPUMEHEHUS.

20. Knaccudukanus cTaneil. Yrnepoaucrteie KaueCTBEHHBIC CTaJu.
Knaccudukanus, MapkupoBKa, MpUMEHEHHUE IS IeTajel C.-X. MallliH.

21. Knaccudukanust uyrynoB. CnernuanbHbie 4yryHbl. [lomydyenne, MapkupoBka
Y IPUMEHEHUE IS JETAJIEH C.-X. MAIUH.

22. Knaccudukanuss uyryHoB. KoBkwmit uyryH. [lomyuenue, MapKupoOBKa,
CTPYKTYypa, CBOMCTBA U MMPUMEHEHUE IS JETAJICH C.X. MAIIUH.

23. Knaccugukanus 4yryHoB. Beicokornpounslii uyryH. [lonyyenue, MapkupoBKa,
MUKPOCTPYKTYpa, MEXaHWYECKHE W IKCIUTyaTallMOHHBIE CBOWMCTBa, 00JIaCTh
OpPUMEHEHUS JJI IeTalel C.-X. MalllkH.

24 JlerupoBannbie ctanu. Kiaccudukaius, mojiydyeHue, MapKHUpPOBKa, 00JacThb
OpUMEHEHUS JJIs IeTalei ¢.X. MallKH.

25.Koppo3uonHo-ctoiikue crainu. CocTtaB, CBOMCTBA M 00JaCTH MPUMEHEHUS.

26. HcTpyMEHTaIBHBIE CTAIU U CIUIaBbl. MapKUpOBKa, CBOMCTBA, IPUMEHEHHUE.

277. I3HOCOCTOMKHKE cTaiM. MapKupoBKa, CBOMCTBA, MPUMEHEHHUE.

28. CrmaBel Ha OCHOBEe Menu. JlaTtyHu. MapkupoBKka, MHUKPOCTPYKTYpa,
IPUMEHEHUE IS JETAJIEH C.-X. MAIlUH.

29. CnnaBsl Ha ocHoBe amomuHuda. CunymuH. JliopamomMunbl. MapKupoBKa,
MUKpPOCTPYKTYpa, CBOMCTBA, IPUMEHEHHE IS I€TaJIeH C.-X. MAIIMH.

30. Ilnactuueckue wmaccol. CocTaB, CBOMCTBa, Kiaccu(uKaius, MapKUPOBKA.
OO6nacTu mpuMeHeHus ISl IeTajiel C.-X. MalllvH.
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31.Kommno3ummonnsle Marepuanbl. Kiaccudukamus Mo mpupoje MaTpUIHOTO
marepuana. [ IJpumenenue.

32. CnmaBel Ha OCHOBE Meau. bpoH3bl. MapKupoBka, MHUKPOCTPYKTYpa,
IPUMEHEHHUE.

33.XapakTeprucTUKa MPEBPALICHUN NEPEOXJIAXIECHHOr0 aycteHurta. llepnutHoe,
MPOMEXKYTOUYHOE, MAPTEHCUTHOE MPEBPAILICHUE.

34. Ornyck crtanu. OCHOBHBIE BUBI OTITYCKA, HA3HAYCHHE.

35. OcHOBHBIE BUJIbI TEPMUYECKOM 00paboTKu cTanu. 3akanka ctaiu. OCHOBHBIE
cnocoOnlI 3akanku. Haznauenue.

36. OcHOBHBIE BUJBI TepMHUUYECKONH 00paboTku ctanu. OTxkur ctainu. OCHOBHBIE
BU/Ibl OT’)KUTA, HA3HAYCHHUE.

37. OcHOBHBIE BUIbI TEpMUUECKOI 00paboTku ctanu. Hopmanuzanms.

38. Metonuka TOCTPOEHHS  OHArpaMM  HU30TEPMUYECKOrO  IMPEBPALICHUS
ayCTEHHTA 110 METOy TPOOHBIX 3aKAJIOK.

39. 3akanuBaeMoCTh CTajid. BiusiHUE yriepojia W JIETUPYIOIIUX 3JIEMEHTOB Ha
3aKaJIMBa€MOCTh CTallu.

40. IlpokanuBaeMoCTh cTanu. BimsHue yriaepoja v JErMpyroMUX 3JI€MEHTOB Ha
MPOKAJIMBAEMOCTh CTaJIH.

41. Kputnueckass CKOpPOCTb 3aKalKM. BimsHue yriepoga H  JIETHPYIOIIHUX
3JIEMEHTOB Ha KPUTHUYECKYIO CKOPOCTh 3aKaJIKH.

42. lebextel mpu TepMuyeckod oOpaboTke cramu. [lpuumnbl nedekToB u
CIOCOOBI UX YCTPAHEHUS.

43. CynHOCTh ~ XMMHUKO-TEpMHUYECKON  oOpaboTku  cramu.  llemenTarnus.
Oco0EHHOCTH 3aKaIKU IEMEHTOBAHHBIX JIeTaleH.
44. CynHoCTh  XUMHKO-TEPMHUYECKOM  00paOOTKM  cTaau. A30THpOBaHUE,
Ha3HAYEHUE U MECTO B TEXHOJIOTHUYECKOM IIPOLIECCE U3TOTOBJIEHUS JI€TaJIEH.
45. CymHocte XTO umaHupoBaHue CTalbHBIX JAeTaneil. [lpumenenue s
MOBEPXHOCTHOTO YIIPOYHEHHUSI IETAIEH C.-X. MAIIUH.

46. Inddy3nonnas Mmetainzanus. AnmurapoBanue. [IpuMeHeHue 11st 1eTajiei c.-
X. MaIluH.

47. ludpdy3nonHoe razoBoe xpomupoBaHue. [[puMeHeHHe 7S MOBEPXHOCTHOTO
YIOPOUYHEHUS AETANEH C.-X. MAILIHH.

48. Tepmuueckas oOpadboTka. Haznauenue. [Ipumenenue.

49. Tlomumopdusm  skene3a. 3HaueHHe mNoauMoppu3mMa Il TEPMUYECKOU
00pabOTKH CTAIH.

50. Ynyumienue crainbHbIX geraned. OOmacTu mpUMEHEHMs JUIs JeTajed C.-X.
MAaIlyH.

S1.1lemenTtyembie cTanu. Haznauenue s geraieu c.-X. MalluH.

52. OcHOBHBIE CMOCOOBI TOBEPXHOCTHOW 3aKalKku cranu. l[lpumenenwe yis
JIeTaJIeH C.-X. MAIIUH.

53. MuKpOCTpYKTypa  TepuooOpabOTaHHBIX JeTaje  c.-X.  MallluH,
W3TOTOBJICHHBIX U3 cTajel mapok 20, 40XH, 60C2.

54. MUKpOCTPYKTYypa TEpPMUUYECKH OOpaOOTaHHBIX JAeTaleill cC.-X. MalluH Hu3
craneit 20, 45,60C2.
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55.0cHOBHBIE BUIBI OTHYCKa cTanu. Ha3HaueHue, MUKPOCTPYKTypa U CBOWCTBA
CTaJIBHBIX JIETAJIEH ITOCIIE OTITYCKa.

56. UHcTpyMeHTaIbHbIE MaTepUaJIbl. TpebGoBanus. Knaccuduxarus.
[Ipumenenwue.

57. Hemetamnnueckne KOHCTPYKUMOHHBIE MaTepuanbl. Knaccuduxarms.

58. [Inactuueckue  maccel.  Knaccudukanumsa.  IIpumenenme B c.-X.

MaIlIMHOCTPOEHUU U PEMOHTHOM MPOU3BOJICTBE.

59. Pesunnl.  CaoiicTBa  pe3uHbl. TexHosnoruss wu3rotopieHus. OOmacTh
PUMEHEHMUS.

60.Yto Takoe otiinBka? CriocoObl MOTYyUYEHUS! OTIMBOK.

61.TexHonornueckas cxema MoJy4eHUs! OTJIIMBOK.

62.YeM MOI€Ib OTIIMYAETCH OT OTJIMBKU?

63.OCHOBHbBIE UHCTPYMEHTHI IJIs1 PYYHOH ()OPMOBKH M MX Ha3HAUCHHUE.

64.Kakue MeToapl MallTuHHON (POPMOBKH BBI 3HAETE?

65.Ha3zHauenue cTep:kHEN U X U3rOTOBJICHUE.

66.1lepeunicinite OCHOBHBIE JINTEHHBIE MaTEPHUAIIBI.

67.OCHOBHBIE CBOMCTBA JIMTEHHBIX MATEPHUAIIOB.

68.OCHOBHBIC HHCTPYMEHTHI 7151 py4HON (POPMOBKHU U X Ha3HAUYCHHE.

69.Kakue MeToapl MalIMHHON (POPMOBKH BBl 3HAETE?

70.Ha3zHauenue cTep:KHEN U UX U3TOTOBJICHUE.

71.YT0 Takoe KUIAKOTEKYUECTh U KaK OHA ONpeaenseTcs?

72.Yto Takoe ycaaka?OTinune JUHEHHOUN yCcaJlKu OT O0BEMHOM.

73.U10 Takoe TPEUUHOCTOMKOCTh?

74 MeTamurypruueckue OCHOBBI IIPOU3BO/ICTBA JIMTEMHBIX MATEPHUAIIOB.

75.000pyaoBaHuE IS MJIABKH CIJIABOB.

76.3anuBKa TUTEHHBIX (HOPM.

77.0cO0EHHOCTH TEXHOJOTUM W3TOTOBIEHUS OTJIMBOK W3 CTalld, 4YYyTYyHa,
ATIOMUHUEBBIX U MEJHBIX CILIABOB.

78.CnernuanbHbie criocoObI JIUThs. OCOOEHHOCTH.

79.JIUTBE B KOKUIIb.

80.1lenTpobexnoe MUThE. JINTHE MO NaBICHUEM.

81.KopkoBoe nuTh€. JINTHE 1O BBHIILIABISEMBIM MOJIEIISM.

82.CpaBHHTE KJIaCChl TOUHOCTH OTIMBOK, MOJIYYEHHBIX PA3IMYHBIMU CITIOCOOAMH.

83.MeToapl KOHTPOJISL OTIUBOK.

84.lepexThl OTIUBOK.

85.Yto Takoe nedopmarusi.

86.01nuuue yrpyrou aedopMaiuiu OT IIacTUIeCKOM.

87.XonoaHas u ropsiyast 00paboTka METaIOB JIABJICHUEM.

88.UT0 Takoe HaKIEN?

89.Ha3HaueHne peKpUCTaUIN3allMOHHOTO OTKUTA.

90.Kakue akTophl BIHSIOT Ha IUIACTUYHOCTHh CIJIABOB U COMPOTHUBIICHHUE
nehOpMHUPOBAHUIO?

91.Buasr 06pabOTKU METAIJIOB IaBJICHHEM.

92.Yt0 Takoe TeMnepaTypHblii HHTEpBaJl 00padOTKH METAIIOB AaBICHUEM?
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93.Kak BbpIOMparoT Temmeparypy Havala M KOHIIa Topsiueil oOpaOOTKH cTajau
aBJIeHuEM?
94.CBo601Hast KOBKA U €€ 0COOEHHOCTH.
95.0cHoBHOE 000pyI0BAaHUE AJIS CBOOOTHON KOBKH.
96.IHCTpyMEHTBI, TPUMEHSEMBIE IIPU CBOOOIHON KOBKE.
97.0OcHOBHBIE OoniepaIuu CBOOOHON KOBKH.
98.11ITaMOBKa KUJIKOCTBIO. DJIEKTPOTUIPABINYECKAS IITAMIIOBK
99.Knaccudukanus cnoco00B CBApKH.
100.25exTpuueckas Ayra u €€ CTpoeHHUe.
101.OcHOBHBIE TapaMeTPhI JIEKTPUIECKON AYTH.
102.060pynoBaHue Jisi AyTOBON CBapKH.
103.9nexTpoapl, KiaccuduKaiys U Ha3HauYCHHE.
104.Ha3zHaueHne OKPBITHI JIEKTPOJIOB.
105.Bp160p mapamMeTpoB py4yHOI TyroBOi CBapKH
106.CBapka B cpejie 3alllUTHBIX Ta30B
107.1TpuunHbl 00pa30BaHMs XOJIOIHBIX U TOPSYUX TPEIINH MPU CBAPKE.
108. Tumsl cBapHBIX COEUHEHUI.
109.IToaroToBka KpOMOK COEAUHAEMBIX 3arOTOBOK JUJISI CBapKHU.
110.I"a30Bas cBapka.
111.T"a3b1, ncnionb3yemsble 111 CBaPKUA U UX XapaKTEPUCTHKHU.
112.0cob6eHHOCTH CBApKU MEIHBIX U aIFOMUHHUEBBIX CIIJIaBOB
113.MeTobl KOHTPOJISI CBAPHBIX COETUHEHUIN
114.ledexTbl CBapHBIX COEIMHEHUN U METObI UX YCTPAHEHUS
115.PacimmdpoBath MapKu CILJIAaBOB:
[IX9, 45H, P9®5, BK6, 20, 0X18H9, 45, CH20, JI60, 116
35X18HITHOA, 60C2, 40XH, 35JI, JI65,
60C2, KU37-12, AJI9, bp.C30, 45J1
AJIS, 45, CH20, JI6S, 11, Y10I'CA,
35J1, Ct.3, CH20, 110I'13JI

6.2. Onucanue nmokasareseil 1 KpuTepueB KOHTPOJIS YCIIeBAeMOCTH, ONIMCAHNE
IIKAJI OLleHUBAHUS

CemecTp2: MaTepuanoBeJeHne U ropsiuasi 00padoTKka MeTasJIOB.

Buapl Tekymiero KOHTPOJSA:NMOCEHICHUE JIEKUWW, NOCCIICHUE W 3alluTa
nabopaTopHbIX padoT, opopmiieHue pabouel TeTpaau, YCTHBIN OMpoC.

Bun mpoMexxyTO9HOTO KOHTPOJIS: 3a4eT.

J1y1st O1IeHKH pabOThI CTYICHTOB B MIEPBOM CEMECTPE MCTIOIB3YETCS CASAYIOIIAs
OaJTbHAsT CTPYKTYpa OIICHKHU U IITKajia OICHOK:

nocelieHue Jekuuii: 2 6amna — 2x15=30 6amios

noceleHre JadopatopHbIix 3auaTuil: 1 6amn — 1x15=15 6amnos;

3ammuTa JJabopaTopHbIX padoT: 2 6amia — 2x15=30 6aos;

pacueTHO-Tpadudeckas padora: 25 6aIoB;

Bcero — 100 6amoB (max).

Onenku paboOTHI B 3aBUCUMOCTH OT HAOpaHHBIX 0aJuIOB CM. TaoJI. 8.
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Tabaunma 8
Kputepuu oneHnBaHus pe3yJbTATOB 00y4eHHUd (3a4eT)

Ouenka Kpurepuii oueHuBanus

OLICHKY «3a4€T», 3aCIy>KHUBAET CTYJEHT, MOJHOCTh WU YaCTUYHO C
mpoOenaMyd  OCBOMBINWK  3HAHUS, yMEHHUS, KOMIICTCHIIMH |
[ToporoBblif ypoBeHb | TEOPETHYECKUN MaTepual, MHOrMe ydeOHble 3amaHus Ju0o0 He

«3a4eT» BBIIIOJIHWJI, JU00 OHHU OIEHEHBI YHCJIOM 0OalioB OJM3KHM K
(YIOBIIETBOPUTENHHO) | MUHUMAIBHOMY, HEKOTOPBIC MTPAKTUIECKIE HABBIKUA HE CPOPMUPOBAHEI.
Kommerennuu, 3akperuieHHbIe 3a AUCIIUIUIMHOW, CHOPMHUpPOBAaHBI Ha
YPOBHE - JOCTATOYHBIM MJIU BBIIIE.

MuHUMaNIbHBIN OLICHKY «HE3a4eT» 3aCly’)KMBaeT CTYJEHT, HE OCBOUBIIWNA 3HaHUS,
YPOBEHb «HE3aueT» | YMEHUs, KOMIIETEHIINN U TEOPETUUYECHI MaTepuan, yaeOHbIe 3aaHus HEe
(HEyJOBJIETBOPUTENBH | BBIMOJIHII, MPAKTUYECKUE HABBIKK HE C(HOPMUPOBAHBI.
0) KomrneTeHmn, 3akperyieHHbIE 33 JUCIUIUIMHON, He ChOPMHUPOBAHBI.

7. YueOHO-MeTOANYeCKOe M MHPOPMAIIHOHHOE 00ecnedyeHne U CIUTITHHBI
7.1 OcHOBHAas JuTEepaTypa

1. TlpakTukyM 0O MaTEpHAJIOBEACHUIO M TEXHOJOTUM KOHCTPYKIIMOHHBIX
marepuanoB/ [lox pea. B.A. Ocekuna u B.H. baiikanosoii. — M: BUBKOM,
TPAHCJIOTI', 2015. — 400 c.

2.  MarepuanoBenenue u  TexHojorus  martepuanioB  /I.I1.dDertucos,
®.A.T'apudymnun. — M.: UHOPA-M, 2014. - 397 c.

3. MarepuanoBenenue. TeXHONOTHST KOHCTPYKIIMOHHBIX MaTepUaIoB
y4eOHUK [UJIi CTYJISHTOB BBICIIMX YYEOHBIX 3aBEJEHUN, OOydYarOIIMXCA TI0
cneruansHoctd 110300 "Arpoumkenepus" / B.A. Ocpkun, B.B. EBcukoB. — M.:
KomocC, 2007. — 446 ¢. (YueOHUKH U y4eOHBIC TTOCOOHS SIS CTYACHTOB BBICIITHX
y4eOHBIX 3aBEICHUN. Y YCOHUK).

7.2. JlonoJHUTEJIbHAS JIUTEPATYyPA

1. Ocbkun BA., KapnenkoB B.®., CrpenbiioB B.B., baiikanosa B.H. u np.
MarepuanoBeieHe U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTrepuaioB. CioBapb
TepMUHOB: YueOHoe nocodue. — M.: KonocC, 2007. 56 c.

2. TexHoyOoruss KOHCTPYKLIMOHHBIX MaTepualoB: YUYeOHUK sl BYy30B /
AM. Jansckuii, 1.A. ApytronoBa, T.M. bapcykoBa u 1p. — M.: MammHocTpoeHue,
2004. -512 c.

3. CnpaBounuk TexHosora-mamunoctpourens. / [lox pea. A.I'. Kocunopoit u
II.M. Memepskona. T.1. — M.: Mamunoctpoenue, 1972. — 694 c.

7.3 HopmaTuBHbBIE IPABOBbIE AKTHI

1. ['OCT 3.1118-82 Eagunas cucremMa TEXHOJIOTHYECKOW JOKYMEHTAaluu. PopMbl
U IpaBuIIa 0(hOPMIIEHHSI MAPLIPYTHBIX KapT.
2. I'OCT 2.106-68 Enunas cucTteMa KOHCTPYKTOPCKOM JOKYMEHTAILIUH.

TexcToBbIE TOKYMEHTHI.
3. ['OCT 2.105-95.ECK . O0uue TpeOoBaHUs K TEKCTOBBIM IOKYMEHTaM.
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4. ['OCT 2.004-88 Enunasi cuctremMa KOHCTPYKTOPCKOM mokymeHTaruu. OOiue
TpeOOBaHMSI K BBIMOJHEHUIO KOHCTPYKTOPCKUX M TEXHOJIOTHYECKUX JOKYMEHTOB Ha
nevyaTaronnx U rpaguaeckux ycTporcTBax BeiBoga 9 BM

7.4 MeToauuecKue yKa3aHusl, peKOMEHIAUM U JPyrue MaTepuajbl K

3aHATUAM

1. MarepuanoBenenue. TexHONOrHsT KOHCTPYKIMOHHBIX  MaTE€pUANIOB.
MarepuanoBenienue u ropsigasi o0padoTka MeTauioB: MeTtoauyeckue peKoMeHaauu
/ B.M. Coxkonoa, A.B. Cepos, B.A. Ocskun. M.: U3a-so PTAY-MCXA, 2016. 40 c.

2. OcpkuH, B.A. TlocoOue mo npoBeneHUIO CBapOYHBIX pabOT: METOIUYECKUE
ykazanus / B.A. Ocbkun, A.B. Cepos, B.M. CokonoBa. M.: U3n-B0o PITAY MCXA
uM. K.A. Tumupsszena, 2015. — 64 c.

3. baiikanoBa B.H., KosokatoB A.M., Mamununa WM.JI. Pacuer pexumMoB
pe3aHuss Opu TOYEeHUU: MeTroaudeckne peKoMeHAaluu mno Kypcy «TexHonorus
KOHCTPYKIIMOHHBIX MaTepualioB U MmatepuanoseaeHue. — M.: PTAY-MCXA, 2015.

4. KonokatoB A.M., Manununa W.Jl. PacueT pe:xumMoB pe3aHus MpU TOPIIOBOM
dbpesepoBanuu: Meroanueckue pekomenmanuu. — M.: PCAY-MCXA, 2015.

5. Pa3paboTka TEXHOJOTMYECKHUX IPOLIECCOB PYYHOW JIYyroBOW M Ta30BOM
cBapku: Meronuueckue ykazanus / A.B. Cepos, B.M. Cokonosa. M.: U3n-so PI’AY-
MCXA umenu K. A. Tumupsszena, 2016, 56 c.

6. KoBka: meroguueckue pekomenaanuu / A.B. Cepos, B.M. CokomnoBa. M.:
N3a-Bo PTAY-MCXA, 2016. 56 c.

8. Ilepeyennb pecypcoB HH(POPMAUOHHO-TEJIEKOMMYHHMKAIIMOHHOM CETH
«AHTEpHET», HEOOXOTUMBIX /IJISI 0CBOEHHUSI JUCHHUTLIMHBI (MOTYJIs1)

1. http://www.agroportal.ruarponoprai, HHPOPMAITMOHHO-TIOUCKOBAs CUCTEMA
ATIK(OTKpBITHIN HOCTYII).

2. http://www.edu.ru Poccuiickoe o6pazoBanue. denepanbHbiii mopTa (OTKPHITHIHA
JIOCTYII).

3. http://www.cnshb.ru/ [lenTpanbHas Hay4YHasi CETbCKOXO035IMCTBEHHAsI OMOIMOTEKA
(OTKpBITBIA JOCTYII).

4. http://www.rsl.ru Poccuiickas rocynapctBeHHas Ou0InoTeKa (OTKPBITHIN HOCTYII).

5. http://www.splav.kharkov.com — cipaBoOYHHK cTajiel U CIJIABOB (OTKPBITHIN
JOCTYM).

6. http://metallicheckiy-portal.ru/marki_metallov - cipaBoYHHK cTajiei U CIIJIaBOB
(OTKPBITHINA JOCTYII).

7. http://www.youtube.com/ - BUACO XOCTUHT (OTKPBITHIN JOCTYII).

9. [lepevyeHnb MPOrpaMMHOr0 odecriedeHUsi 1 HHPOPMATHOHHBIX CIPABOYHBIX
cucTeM
1. www.mt2.bmstu.ru/technjl.php Cadponos B.E. Texnomorus
KOHCTPYKIITMOHHBIX MATEPHUAjOB W MaTepUANOBEICHHE: OJIEKTPOHHBIN y4YeOHUK
MI'TY. (OTKpPBITBII 1OCTYM)
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2.  www.lokesnet.ru/.../840-materialovedenie-knigi.html  Kopotkux M.T.
TexHo0THS KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB M MaTE€pPUATIOBEICHHUE: DIICKTPOHHBIN
y4eOHUK. (OTKPBITBIA 10CTYI)

3. Ilpuxogpko B.M., ®atioxun J.C. bubnmnorexka y4yeOHO-METOAMUECKOMN
auTepaTypbel www.librery.tkm.front.ru. (OTKpPBITBIN AOCTYII)

4. btn.sfu-kras.ru/ebibl/umkd/12/u_sam.pdf Eropos FO.II., XBopoa 1.A.
MarepuanioBeieHre U TEXHOJIOTHS KOHCTPYKITMOHHBIX MAaTEPUAIIOB. (OTKPBITHIH
JOCTYI)

5. MeTtoauueckrue peKoMeHIaIuu Mo Kypcy « TeXHOI0rusi KOHCTPYKIIMOHHBIX
MaTepuagoB U MaTepUaIOBEICHHE. (OTKPBITBIM TOCTYI)

6. http://www.msau.ru/modules/Subjects/pages/ELBRUS-MSAU/index.htm.
(OTKPBITHIN JOCTYII)

HNudopmManuoHHbIe CIPABOYHUKH
1. http://ru.wikipedia.org Bukuneaus
IouckoBbie CHCTEMBI

1. http://www.yandex.ru Snmekc

2. http://www.google.ru I'yrn

3. http://www.rambler.ru PamGnep

B cetu MUHTepHeT mno AWCIUIUIMHE MOXKHO HaTH wuHOpManuio o
METAJIOPEKYIIUX CTAHKAX U COBPEMEHHBIX METALTOPEXKYIIUX HHCTPYMEHTAX U Jp.

[Ipn wm3ydeHWM AWCHUIUIMHBI MOTYT HCIIOJIB30BAThCSA DJICKTPOHHBIE Oa3bl
JTAHHBIX Ha aBTOHOMHBIX HocuTessix (CD u DVD-auckax, diem-kaprax u ap.):

CD: Karanor MeTayiopeXyIuxX CTaHKOB; BUICOPOJUKHU 10 MHCTPYMEHTAM M
PE3aHUI0 METaUIOB; BUICOMUIBMBI O MPOU3BOJACTBE CTaHKOB (B T.4u. ¢ YIIY),
CTaHOYHBIX MPUCTIOCOOTICHUSIX U JIP.

[Ipu npenogaBaHuK AUCHUIUIMHBL — «MaTepUATIOBEACHUE M TEXHOJIOTHS
KOHCTPYKIITMOHHBIX ~ MaTEpPHAJIOB»  PEKOMEHAYETCS  IIUPOKO  HCIOJIh30BaTh
oOydJaroriue KOMIBIOTEPHBIE MPOTPaMMbl, HATJISJIHBIE MOCOOWS B BHJE HATYpPHBIX
0o0pasloB peXyIIero HWHCTPYyMEHTAa ¥ CTAaHKOB, NPHUCTIOCOOJICHHW, MaKETOB,
IUTAKaTOB, NUAa(PMIBMOB, BHACO(DUIBLMOB, ClIamoB W T.A. BaxHo BbIpaboOTaTh y
CTYJICHTOB HaBBIKM pa0OTBhl CO CHPAaBOYHUKAMH U CTaHAApTaMU 110 BBIOOPY
KOHCTPYKIIMOHHBIX MaTepHalioB, BBIOOPY cmoco0a MeXaHW4YecKod o0padboTkw,
PEXKYIIUX HHCTPYMEHTOB ¥ HA3HAYCHUIO PEKMUMOB PE3aHUSI.

10. Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl, HEOOXO0AMMOM 1JIsI
OCyIIeCTBJIEHUSI 00Pa30BaTEeJIHLHOI0 MPOLecca Mo AMCIUIIHHE

Tabnuma 10
CBenenust 00 00ecie4eHHOCTH CIIENMATU3MPOBAHHBIMHU aYAUTOPUSMHU,
KaOuHeTaMM, J1a00paTOPUIMH

HaumeHoBanue
crenraJbHbIXIIOMeNleHU U OcHaIIEHHOCTH CNEeNMUAJbHBIX OMEIleHU 1
NMoMeIleHuii 1JIs1 CaMOCTOSATEeIbHOMI NMOMeIleHUi IJIsl CAMOCTOSITeILHOI PadoThI
padoTel (Ne yueOHOro Kopmyca, Ne
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ayIMTOPUH)

1

2

VYuebnbiii kopmyc Ne 23 kadenapa
«MarepuanoBeieHUE U TEXHOJIOTHUSA
MAIIMHOCTPOCHUS» ayauTopusi 26

Cron mapra (HeT HOMepa 626612) 111 mT. [1nakaTsi,
CTEH/IBI

VYuyeOubiii kopnyc Ne 23 xkadenpa
«MarepuanoBeieHUE M TEXHOJOTUSA
MAaIIMHOCTPOCHUS ayJIATOPHUS 27

(Tepmuyeckas 1abopaTopusi)

Kommuiekc ananuza nzobpaxeHus: MeTauiorpaduyeckux
obpasios (410124000602921), ManoamnepHbIii
TpeHaxep cpapmuka (410124000602920), Mukpockon
Heodon21 (410134000001765), KOMIIIEKT MOJIEEH
aToMoB co ctepxkHsaMu (210136000006008), [TapTst
17mr.(HOMepa HeT ko1 626150), IIpoekrop Beng
(410134000002136),9xpaH HACTECHHBII
(21013000002670).

Vuebnsiii xoprmyc Ne 23 kadenpa
«MarepuanoBeieHuE U TEXHOJOTHS
MAaIIUHOCTPOCHUS ayJIATOPHS 28

(meramnorpaduyeckass maboparopus 10
40 yenoBek)

[TapThl, cTynbs, miakaTsl, cTeHabl. JlabopaTopHas mneub
CHOJI (410134000001547)*, Ileur mydunsaas MIT10
(410134000001806)*

VYuebubiii kopmyc Ne 23 kadenpa
«MarepuanoBeieHHe M TEXHOJOTHUS
MAILIMHOCTPOCHUS» aynuropusi23

(cBapouHas U Ky3HEYHAsl MaCTEPCKUE)

ABTOMaTHuecKas 3aCJIOHKA ASE-12-E
(210134000002673), ABromaTWyecKuid ammapar sl
yIpaBlIeHUS [EHTPATBHBIM BEHTUJISITOPOM
(210134000002679), ammapar Mynerumiaz  2500M
(210134000002668), Amnmapar T1Ia3MEHHOW  PE3KHU
(410124000603006), Omoxk  w3MmepuTenbHBIA  BU-
01(210134000002790), BenTunstop B/-

3,5(410134000001395), Bentunsatop 1EHTPOOEIKHBII
BbIcokoro nasneHus (210134000002526), Bo3ayxoayBka

(210134000001950), Kowmrmekr CBapOYHOI'O
o0opymoBaHUs (410124000603007), KonconsHoe
MOTbEMHOE-TTOBOPOTHOE YCTPOHCTBO
(210134000002525), Moot MMHEBMaTUYECKUI
(410134000001766), CBapouHbIi HWHBEPTOP
(210134000002799), CBapouHblii WHBEPTOP
(210134000002798), Csapounsrii Tpanchopmarop 500
(410134000001824), Tpaucdopmarop
(210134000002161),  YHuBepcasJbHbBII  IUIa3MEHHBIN
amnmapar CBapKH u pe3ku
(210134000002794),2nekTporeyn TUTSt CYIIIKH
anektpoaoB  (210134000002795). Ilaptel,  cTybs,
TUTAKATHI.

Vuebnsiii koprmyc Ne 23 kadenpa
«MarepuanoBeieHuE W TEXHOJOTHS
MAIIMHOCTPOCHUS» ayauTopusi13

Marmuna tpeaust MTVY-1 (210134000001964),
MasTHUKOBBIN Komep Juis ucnbiTanus no merony lapnu
(410124000603105), mpeobpaszoBarens yacToTsl ¢300
(210134000002488), mpeoOpa3zoBaTeb YaCTOTHI
c200(410134000001556). ITapThl, CTYJIbsI, IJIAKATHI.

YueOusrii kopnyc Ne 23 kadenapa
«MatepuasioBeiecHUe ¥ TEXHOJIOTHS
MaIIMHOCTPOCHUSD ayIUTOPHS 3

Meramnorpaduueckuit orpe3Hoit cranok LC-350
(410124000603109), Kpyraonumd. 3130 cT-x
(410134000001423), Kommpeccop (410134000001474),
Kommpeccop (410134000001475), JlonOGeKHBIN CTAHOK
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7417 (410134000001479), 3aTouHoi cT-k.3628
(410134000001404), ITnockouumudanbHbicT-K 371
(410134000001808), ITpecc LHM-3000
(410124000603111), IIpodpunomerp 130
(210134000002486), Cranok (210124000602047),
Cranok (410124000602922), Ctanok 1M116(aBTomar)
(410134000001472), Cranox1062 (410134000001466),
CraHOK yHUBEpPCAIbHBIN C AETUTEILHON TOJIOBKON
(210134000002425), CraHOK TOKapHO-BUHTOPE3HBIN
(410124000603004)*, CraninoHapHBINA TBEPOMED IO
Metony Buxkepca (410126000000019)*, CranimoHapHbIii
TBepaomep o Metony Poksera (410126000000018)*,
Crenn u3mepurensubiii YITAK (210136000003751),
TokapHO-BUHTOPE3HBI CTAHOK
1A621'410134000001867), TokapHO-BUHTOPE3HBIH CT-
k.1B62I" (410134000001868), TokapHO-BUHTOpPE3HBIH 16
(410134000001869), TokapHo-BuHTOpE3HbINH 1A62b
(410134000001870),* TokapHo-BUHTOpEe3HbIN 1K62
(410134000001837)*, TokapHO-BUHTOpEe3HBIN 1K62
(410134000001872), TounnbpHO-1IIHN(OBANTBHBIN 2-X
ctoponHuit ctanok (210134000002259), YHuBepcaibHoO-
dbpesepnsrit cT-k.6080H (410134000001880),
VYHusepcanbHO-(ppe3epHblit cT-K.bH-81
(410134000001881), YHuBepcanbHO- 3aTOYHOM CT-K.
(210124000602049), YHuBepcaabHO HOKOBOUHBIN
ctadok (210134000002267), XOHUHTOBaJIbHBINA CTAHOK
3OI'-833(410134000001489) LnudoBanbHbIHI
MOJUPOBaAIbHBIN cTaHOK LAP-
2X(410124000603110),BepTuxanbHo oOpabaTbIBaroInit
reHtp (410124000603067), CTaHOK CBEPIUIBHBIIN
2C132 (410134000001831), BepcTak 21t (HOMepa HET
Ko 626277), mocka HactenHas (210136000006600),
MapThl, CTEH/IBL.

«MarepuanoBeneHue
MaIlMHOCTPOCHUSD ayaAUTOpus 29

TCXHOJIOTHA

[MpunaBok 850x850x420 (210136000003872,
2101136000003873, 2101136000003874,
2101136000003875, 2101136000003876,
2101136000003877, IIkag Onbxa (210136000003696),
[lIxad Ompxa (210136000003697), llkad Onbxa
(210136000003698), IIxad Onbxa (210136000005456),
2101136000003878, 2101136000003879), [TpoexTop
Xwuraun (210134000002198), DxpaH HACTEHHBIA
(210134000002577).

*- 000pymOBaHUE, UCTIOIB3YEMOE JIJIsl TPAKTUUYECKON MOATOTOBKHU

paboThl  CTYJICHTOB  HMCIOJIB3YIOTCS  PECYpPCHI
LentpanbHoit HayuHo¥ Oubamorexkn H.M. JXKenmesHoma, BKtodaromias 9 ynTaabHBIN
3aJI0B, OPTAaHW30BAHHBIX MO MPHUHIIUITY OTKPBITOTO JOCTyMa M ocHameHHbIX Wi-Fi,
WHTEPHET — JIOCTYIIOM, B TOM YHCJIE 5 KOMITBIOTEPU3UPOBAHHBIX YATAIBHBIX 3QJI0B, a
TaK k€ KOMHATHI JIJIS CAMOIIOATOTOBKH B 00IIe:KUTHH Ne 5, Ne 4,

CaMOCTOATENBLHOU

35




11.MeToanveckue peKOMEHAALUMH CTYIeHTAM 10 OCBOCHHMIO TUCHMILJIMHBI

OOpa3oBaTenbHbId MpoOLIECC MO JUCUUIUIMHE OpraHu30BaH B (¢opme
y4eOHbIX 3aHATUM (KOHTakTHas paboTa (ayJUTOPHOHM U BHEAYAUTOPHOM)
oOydaromuxcsi ¢ NMPEenojJaBaTeieM U CaMOCTOSATENbHAass padoTa oO0ydaroluxcs).
Y4eOHble  3aHATHSA(B ~ TOM  4MClI€ [0  peald3allud  MPaKTUYECKOU
HOJrOTOBKHU)IPECTABJICHbI CIEAYIOUIMMH BHJIaMH, BKJIIOYasl ydyeOHbIE 3aHATHSA,
HampaBJ€HHbIE Ha MPaKTUYECKYI0 MOArOTOBKY OOYYaroUIMXCs U IPOBEIECHUE
TEKYLIEro KOHTPOJISl yCIIEBAEMOCTH:

JIEKIIUU (3aHSTHUA JICKIIMOHHOTO THUMA);

CEMUHApbl, MPAKTUYECKUE 3aHATUS, JIabopaTOpHble pPaOOThl  (3aHATHS
CEMUHAPCKOI'0 TUIIA);

WHIUBUTy AJIbHBIE KOHCYJIbTAINH W UWHBIE  ydeOHbIE  3aHSITHS,
npeaycMaTpUBaIOIINE UHINBUIYAJIbHYIO pa00Ty NpenoiaBaTes ¢ 00y4yarommumcs;

camocCToATeNbHas paboTa 00yJyaronuuxcs.
Ha y4eOHBIX 3aHATHUSIX 0O0ydYaroniuecs BBIMOJHSAIOT 3alUIAHUPOBAHHBIE HACTOSIIEH
IpOrpaMMOii OTACJIbHBIE BUABI YUEOHBIX paOOT, B TOM YHUCJIE OTJCIbHBIX 2JIEMEHTOB
paboT, CBA3aHHBIX ¢ OyayIIeld MPOoPEeCCHOHATILHON A TEIbHOCTHIO.

JUIsi  yCHemHOTO OCBOEHUSI JUCHUIUIMHBI HEOOXOJIMMO CHUCTEMaTUYECKOe
MOCEIICHUE JIEKIHML,JA0OpATOPHBIX M  MPAKTUYECKUX 3aHATUN, BBINIOJIHEHUE
pacdeTHO-Tpaduueckux pador.

Buabl u gopMbl 0TPA0OTKH NPONYIIEHHBIX 3AHATHI

B cinydae mpomycka jeknuu HEOOXOUMO O3HAKOMUTHCS C 3THUM MaTepHaIOM
CaMOCTOATENIbHO Y B Cllydae BO3HUKHOBEHHUS BOMPOCOB OOpaTUThCA K
MIPEIOIaBaTENIO 32 KOHCYJIbTAIMEN, COTJIACHO PACIUCAHUIO €€ TPOBEICHMUS.

Jlnst  oTpabOTKM JIGKUMHM CTYACHT JIOJDKEH CaMOCTOSITEIbHO COCTaBUTh
KOHCIIEKT MTPOMYIIEHHOT'O 3aHATHUS U OTBETUTH HA BOMPOCHI 10 TEME.

OtpaboTKa MPOMYIIEHHBIX JTAOOPATOPHBIX 3aHATUM, MPAKTUUECKUX 3aHSATHUH,
IPOBOJUTCS B KOHIIE ceMecTpa (3a HEIeNto 0 3a4€THOM HeAesid) B Yachl IMOCIE
OKOHYAHUS 3aHATUH, COIJIAaCHO COCTaBJIGHHOMY M yTBEpXKAEHHOMY Kadeapoit
pPaCIUCaHUIO.

12. MeToanyeckue peKOMEHIALMH NMPENnoJaBaTeJasiM 0 OPraHu3anu 00y4eHust
10 JUCIUILINHE

[Ipun nmpenonaBaHuM Kypca HEOOXOAMMO OPHUEHTHUPOBATHCS HA COBPEMEHHBIE
o0pa3oBaTeNbHbIE TEXHOJOTUU. AYIAUTOPHAs U CAMOCTOSTEIbHAs pa0dOTHI JOJIKHBI
ObITh HalpaBJ€Hbl Ha YIJyOJIECHHWE W paclIMpEeHUE IMOJYYEHHBIX 3HAHHWM, Ha
3aKperuIeHHe  MNPUOOPETEHHBIX  HABBIKOB M NpUMEHEHHE  (HOPMUPYEMBIX
KoMmriereHuud. Kpome TOro, pekoMeHayeTcs UCNOib30BaTh AU(GHEepeHIUPOBAHHOE
oOydyeHHe M aKTUBHbIE METOJbl MPOBEPKU 3HAHUN MPU MPOBEACHUH PACUYETHO-
rpa@uueckux M KypcoBoM paboT. DTO [JOCTUTaeTcss MyTeM OpraHU3aliu
UHIMBUYyaIbHOM CaMOCTOSTENIbHON pabOThl CTYACHTOB.
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[Ipn mpoBeneHUU MNPOMEKYTOYHOM aTTECTAllMd Ba)XXHO YYECTh BCE BUJBI
paboT, OLEHUTh YpPOBEHb 3HAHUH CTYJEHTOB IO BCEM pasjenaM Yy4eOHOM
JUCITUTUTHHBI.

OCHOBHBIE METOAMYECKHE PEKOMEHIAIIUU MOXKHO C(HOPMYITHpPOBATh TAK:

1. OT60p yueObHOro MaTepuaia B COOTBETCTBUU C IPOrpaMMOH.

2. OGecnieuenne yCBOCHHS MaTepuaia Ha BCEX 3Tamax Ha OCHOBE TBOPYECKOTO
MPUMEHEHUS JUIAKTUICCKUX TIPUHITAIIOB 00YUYEHUSI.

3. Ot6op Haubonee 1eaecooOpa3HbIX METOJIOB M METOJAMYECKUX MPUEMOB, a
TaK)K€ OpraHU3alMOHHBIX POpM 00yUYEeHHUS.

4. OnpeneneHue HauOoJiee 11€1eCO00pa3HON CUCTEMBI OOpaTHOM CBS3U, B
YaCTHOCTHU OMpOca.
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PELLEH3UA
Ha padouyro nporpamMmmy Aucuumianabib1.0.23
«Marepuasosenenue» OIIOII BO no nanpasienuio 35.03.06 «ArponH:keHepusi»
(kBagudukanus BbINMYCKHUKA — 0aKaJIaBp)

leBkynom H.A., nouentom ®I'BOY BO «Poccuiickuii rocyaapCTBEHHBI arpapHbId
yauBepcurer - MCXA wumenun K.A. TumumpszeBa», mpoBereHa peneH3us pabodell mporpamel
mucuumumaHbl - «Marepuanoenenuey OIIOII BOmis moarotoBkn 0akaigaBpoB TIO  HAIPABICHHUIO
35.03.06. Arpoun:keHepusi, paspaboranHoii B DPIBOY BO «Poccuiickuii rocymaapCcTBEHHBIH
arpapabiii yauBepcureT - MCXA umenn K.A. TumupszeBa» Ha kadenpe «MarepualioBefeHUE MU
TEXHOJIOTHSI MAIIMHOCTpoeHMs»» (pazpadorumku:l atinap C.M., a.1.H., mpod., Berpora C.M.k.T.H.,
acc.).

PaccmotpeB npecTaBieHHbIE HA PELEH3UI0 MaTepUalibl, PELICH3EHT MPUIIEN K CIIETYIOUUM
BBIBOJIAM:

1. IlpenpsiBieHHass pabouass mporpamma TUCHUILUIMHBI «MarepuaioBefcHue» (naiee To
tekcty IIporpamma) coomsemcmeyemtpeboBanusm @DI'OC BO mno nanpaienuto 35.03.06
«ArpounskeHepusi». IIporpamMma codepowcum Bce OCHOBHBIE pas3feiibl, coomeemcmeyen
TpeOOBaHUSAM K HOPMAaTUBHO-METOINYECKUM JTOKYMEHTaM.

2. llpencraBnennass B Ilporpamme akmyansnocms y4eOHOW JMCUUIUIMHBL B paMKax
peamuzanuu OIIOIT BO ne nodnesicum commnenuro — TUCIUTIIINHA OTHOCUTCS K 00s13aTEIHHOM YacTH
yuebHoro nukiaa — b1.0.23.

3. IlpencraBiennsie B [Iporpamme wyenu NUCUUIUIMHBI coomeemcmeyiom TpeOOBaHUIM
@I'OC BO nanpasnenus 35.03.06 «KArpoMHKEeHepHs».

4. B cootBercTBUM C IIporpammoii 3a nucuuruinHol «MaTepuanoBeleHHE U TEXHOJIOTHUS
KOHCTPYKLIMOHHBIX ~ MaTepuaioB»  3akpemneHo  3komnereHuu:YK-1;  OIIK-1;  OIIK-5
(bopmupyemble MHAUKATOPHI AocTwkeHus kommereHnwii: YK-1.2; VK-1.3; VK-1.4; OIIK-1.1;
OIIK-1.2; OIIK-5.1; OIIK-5.2).

5. Mucnunmuaa  «MartepuanoBeienue» W TpejactaBieHHas [Iporpamma  cnocobuna
peanu3osams WX B OOBSBICHHBIX TpeOOBaHUAX. J[OMOTHUTENbHAS KOMIICTCHIIUS He Gbl3bledernt
coMHeHUs B CBETE€ MPO(PECCHOHATBHON 3HAYUMOCTU U COOTBETCTBUS COACPNKAHHUIO AUCIUILIUHBI
«MarepuanoBeneHue.

6. Pesynemamul 00yuenusn, npenctapiceHHbie B [IporpamMe B KaTeropusix 3HaTh, YMETb,
BIIAICTbcoomeemcmeyom Crenuuke W COACPKAHMIO JUCIHHUIUIMHBI W JeMOHCHPUPYIOm
803MOICHOCHb TIOTYYECHHUS 3asBIICHHBIX PE3YJIbTaTOB.

7. O0mas TpynoEMKOCTh IUCIUIUIMHBI «MarepranoBeIeHUe» COCTaBIseT 3 3a4€THBIX
equHuUIs! (10849acos).

8. Mudopmamus o B3aUMOCBSI3M HW3YYaeMbIX JUCIHHUILUIMH M BONPOCAM HCKIIIOUEHUS
nyOnupoBaHUs B COJEp)KaHUU AUCLUUIUIMH coomeemcmeyem JEUCTBUTEIbHOCTU. JlucuuruinHa
«MarepuanoBeaenue» B3auMocBsizana ¢ apyrumu gucipruimaamu OIMOIT BO u YyebHoro miana
1o HampapieHHIO 35.03.06 «ATrpoOUH:KEeHePUsD» U BO3MOXXHOCTH TyOJUpOBaHUS B COJEPKaHUHU
orcyTcTByeT. [10CKONIBKY NUCHUIUIMHA HE MPEIyCMAaTPUBACT HATMUKE CIICUATBHBIX TPEOOBAHHM K
BXOJHBIM 3HAHUSIM, YMEHUSIM U KOMIIETCHIIMSM CTYJICHTa, XOTS MOXET SBJISATHCS MPEIICCTBYIOMICH
JUISL CTICIIUANIBHBIX, B TOM 4YHCIIe TPO(HEeCCHOHANBHBIX AUCIUIUINH, WCHONIB3YIOIUX 3HAHUS B
00JIaCTH DJIEKTPOIHEPTETUKU U DJIEKTPOTEXHUKU B MPOGECCHOHATHHOM JEATeTLHOCTH OakamaBpa
10 IAHHOMY HaIpaBJ€HUIO MOATOTOBKH.

9. IlpencraBnennass  Ilporpamma  mpeamosiaraer  UCHOJIB30BAaHUE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH, HUCHONb3yeMble MPU peATU3alUHU PA3NUYHBIX BUIOB YyueOHOU
pabotel. @opMbI 00pa30BaTEIBHBIX TEXHOJIOTHI coomeemcmavion Cielu(PUKe TUCITATITUHBI.

10. Ilporpamma nucuuniauHbl «MaTepuanoBeIeHUE W TEXHOJOTHUS MAIIUHOCTPOEHUSD)
MIpeioJiaraeT MpoBeIeHUE 3aHATHI B MHTEPaKTUBHOM (popme.
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|l. Baos,  cOmepWaHAE H  TPYAOSMXOCTE  CAMOCTOXTEIRHOH pafoTel  GTYICHIOE.
npencTaRIeHIEE B llporpasme. coomeemcmeyiom TpefORAHMAM K OOOrQTOBKS DLUTYCKIHEOE,
conepamunves 8o OTOC BO Hanpasncsms 33.03.06 « ArpoHICHEpHE,

12. TpencTaBieHHEEE H ONACAENLe B llporpamMe DOpMEl mexyigeld OlNCHRH 3HANHH
(yeTHEL 0TmpOC, JAIHTE Ta60paTOPHEL, TIPEKTHYECKEX pafoT, BRIOIHCEAS pacsdTHO-Tpahicko
DalOTEI) cOOmeemCmE)HR creniiMKe TUCIMILIAHEL H TPeOOBAHHAM K BEITYCKHHIAM.

dopMa IPOMCHYTOTHCTO KOHTPOIA 3HAHHI CTY/EUTOR, NMPRIYCMOTPEHHAL [TporpaMmMoi,
ocylgecTBEnReTed B (opme 381ETa (1 ceM=cTp). 9T0 CoomMeemcmeyel CTATYCY TECIHTIIHIEL, KAK
e ENENR o6g3aTe kANl vacTH yueGHoro irka — B1.0.23 ®IOC BO sanpasienus 35. (3.06 -
HATPOHHEKEHEPHID),

13. ©opMEL OLEHKH JHAHHHA, npeacTaEnen Hele & [Tporpamme. coomgemcniayion ¢leIHQHKE
[HCIHILIHAL B TPeBOBAHHAM K BEITYCEHHKEM.

14. VuebHO-MCTOIAHECkoe  O0CCHcdeHNe  JECIMIIEHE  IPENCTARNEHO.  OCHOBHOH
nuTcparypol - 3 uoroumEKa (fa30BBIE yueHnHE). JOMOTHUTELROR IMTEPaTyPOR = 3 HEMMCHOBE-
HHA. TISPHOHUECKHME HITaHWAMH - 6 MCTOMHAKOE CO CCRUTKOH HA ONERTPOHHEIE DPECYPCEL
EHTepHET-pecypehl — T WCTUNHHKCR W Coomsemcmayen TpeGoranEms MTOC BO HanpasicHKs
350300 wArponEEeHCPHA,

15. MaTepransHO-TexHHIeckoe  0DECTISMEHUE  IHCUHILTANB COOTBCTCTRYCT celHfHES
suenpmmuHE  «Marepuanosegeaucy W OOCCHETHBEET  HCIOIRLIOBAHHE  COBPEMEHHAIX
O6PAIOBATENRHE, B TOM THCAC MHTCPAKTHEHLX METOA00 0DyUEHHL

16. MeTOMHISCKEE  PeXOMEIIANHE  CTYNEHTAM M MCTONIMMECKHC  PEKOMCILAAIMH
[penoianaTenAM 1o OpraHuzanyuy ofydeans no IHCIHTUIHEC AR0T HPeICTARICHAS O crnemmduke
ofiyuesus no guciurmmke «MaTcpuanopeaenae:.

OBINNAE BHBOIbBI

Ha ocHoBaRMm NPOBCICHEON PEUCHIHH MOEHO CACNaTh J4ETIOUEHME, UTO Xapakicp.
CTPYKTY[a W concpikanie padotieH nporpaMMEl MHCIHILTHERE aMarepuanoscacHner OIIOII BO oo
manpeenenmo J305.06 «ArpomakeHepasy, (KBann]mKkams BHITYCKEEKa — Oaxanzep),
paspaboTarmad [ alizapom CM., arn., mpod. Berporoi CM., ET.H., &CCHCT KahEIpH
MATSPWANOBENCHNA K TCKHOJIOIMH MEIUHHOCTPOSHUA COOTEETCTEYET apetoaanusm GIOC BO,
COBPEMEHHEDM TPEOOBAHEAM JKCHOMHKN, PEIHKS TPYXA H IID3EOINT NpH cf peanH3anar YOSl
OBCCICTHTh (HOPMHPOBAHEE 3AARICHEEX KOMIICTEHIIMI.

Perensent; Hlesxys LA ®.0.-%.H., QCUeHT Kadeipe G?WCHH‘SH&H WH W TETIOSHEPTCTARK
mveHA axanemaia FLA. Bymros B g
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