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1. OEJN1 OCBOEHUA JTUCLHHUIIJINHBI

Hean ocBoeHHs MMCOMIIMHBI (MOAYJs1) - H3YYEHHME OCHOB TEILIOBBIX IIPOLIECCOB B
IPOU3BOACTBE METAJUIMYECKHX H HEMETALIMYECKMX MATCPUaNioB, DPEaNM3YEMBIX B TEIUIOBBIX
arperarax.

B pesynsrate OCBOSHHsS ITaHHON IWCIUIDIMHEI Yy CTYHAEHTOB (DOPMHUPYIOTCSI OCHOBHEIE
OOIIEKyIBTYPHBIE U MpodecCHOHAIBHbIE KOMIIETEHIINY, oTBedaromue tpebosanusm ®I'OC BO, k
pesyasraram ocoenuss OIIOIT BO mno nanpasienuto 22.03.01 «MartepuanoBenieHde U TEXHOJIOTHU

MaTepHaAIOBY.

Tabmuna 1. TpeGoranus Kk pe3ysbTaTaM OCBOCHMS IIPOrpaMMbl Oakaiappuara

Kon Pesynerar oOyuenus (komnereHIus ) Beimyckauka OIOI

OK-7 O06nagath CriocoOOHOCTLIO K CAMOOPTaHU3alMU B caM0o00Opa30BaHHUIO.

Obmanare CcI0COOHOCTRIO HCIIONB30BaTh B UCCICAOBAHUSIX H pacucTax 3HaHusa O METOAax
TK-4 HCCIICO0BAHUA, aHA/IN34d, TUAlrHOCTHKH WU MOJCIIMPOBAHUA CBOMCTB BeIIECTB (MaTepHaJIOB),
@HBI/I‘IGCKI/IX 1 XUMHYCCKHUX IIporeccax, IMpOoTeKAOIX B Marcpyaax Ipr UX IIoJy4CHUHU,

0bpaboTke ¥ MoaHduKanuy.

Ob6mamath  CMOCOOHOCTBIO MPUMEHSATH 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHBIX
HCOPraHWYECKAX M OPraHMYECKHMX MaTepHalloB, NPHHLUMIIAX BBIOOpA MaTepHallOB I
ITK-11 | 3amaHHbBIX  YCIOBHHM  dKcmlyaTanum ¢ yuy€ToM  TpeOOBaHMH  TEXHOJIOIMYHOCTH,
SKOHOMHYHOCTH, HAAEXHOCTH H JOITOBEUYHOCTH, OKOJOTHYCCKHX IOCHEACTBUA HX

IIPUMEHCHUS IIPU TPOCKTUPOBAHUHN BBICOKOTEXHOJIOIMYHBIX ITPOLIECCOB.

O6JI3I[3TB CIIOCOOHOCTLIO HUCITONB30BATh Ha ITPOU3BOACTBC 3HAHNA O TPAJHUHNMOHHBIX 1 HOBBIX

TEXHOJOIMYCCKUX IPOICCCax U OlCpalusX, HOPMATUBHLIX U MCTOJUYCCKUX MATCpUaIax O
[TK-16
TEXHOJIOTHYECKOU MOATOTOBKE Opou3BOACTBA, Ka4CCTBC, CTaHAapTUM3aluH 14 CCpTI/I(I)I/IKaHI/II/I

U3JEeITUN | IIPOIICCCOB € DJICMEHTAMHY SKOHOMUYCCKOT'O dHAJIN34a.




2. MECTO JUCIAILIJIMHBI B CTPYKTYPE OIIOII BO

VyebHas aucHUIUIMHA « TeIUIOBBIE TIPOIECCHl M arperarbl» OTHOCHUTCA K JAMCIUIUTHHAM
Ga3oBoii yactu 610xa 1 OITIOIT BO.

JucrunnHy  «TemoBpie Mpolecchl H arperarbl» CTYACHTHI H3y4aroT B 4 cemectpe. Jlist
YCIEIIHOTO M3Y4YEeHUs IUCUUIUIMHBL «TemnnoBble MIpoulecchl M arperarsl» HeoCXOIUMO 3HaHUe
OCHOBHBEIX KypCOB BBICIIEH MaTeMaTWKH, MarepuajloBeleHUs, XuMuM, ¢uszuku. M= Kypca BhIcuiei
MaTeMaTUKH HMCIIOIB3YIOTCA 3JIeMEHTh JuG(GEepeHIHaTIbHOTO W WHTETPAlbHOrO WcUucieHus. M3
MAaTepHATOBEICHUST — OCHOBHBIE CBEJCHHS O CTPYKType M cBoifcTBax marepuanoB. Kypc xumum
obecrieunBaeT CBEJACHUSIMU O THUIIAX CBS3H B TBEPJIBIX TEaX, SHEPTETUKE U KHHEMATHUKE XUMHUICCKUX
IpPOIECCOB OKUCIeHMs. V3 kypca GU3MKH NpH H3y4eHHHM MAHHON IUCHUILIHHEL HCIONB3YIOTCS
CIIeNYIOIIHe pasfensl: (u3nka TBEpAOTO Teja, (U3MKa SIEMEHTAPHBIX YacTHIl, MOJEKYJIsSpHas
¢du3KKa, TepMOIUHAMUKA, 3aKOHBI UGB OY3HH U JEKTPONPOBOTHOCTH.

Pesynbrarel W3ydeHUS AUCIUIUIMHBI HCIIONB3YIOTCS B NalbHEHIIEM IIPH HW3YYEHUHM KYpCOB:
«Texnonoruss ®m  oOOpylZOBaHWE  TEepMHYECKOM W XUMHKO-TepMHueckoif  oOpaboTKuy,
«TeXHOMOrMYEeCKHE MPOIECChl M3rOTOBICHUS JHMTHIX 3aroTOBOK», «BhICOKO3Gh(heKTHBHBIE METOIBI
00pabOoTKH 3aroTOBOKY, « TeXHOJIIOrMYecKre OCHOBEI IPOMU3BOJCTBA IIOPOIIKOBBIX M KOMITO3HIIMOHHBIX
MarepuaioBy, « TexHomorudeckoe 00OPYHOBAHWE MAITHHOCTPOUTEIBHOIO IIPOM3BCACTBAY; a TaKXkKe

IIpH KYPCOBOM IIPOCKTHPOBAHUN H BBIIIOJIHCHHH KBa.HI/I(bI/IKaHI/IOHHOI\/’I pa6OTBI.

3. KOMIIETEHIUHM OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA TNCIHUIIVIMHBI (MOAYJIS)

B pe3ylIbTare OCBOCHMA AHCITUINIMHBI 06y‘IElIOH.IHﬁCSI JOJDKCH JCMOHCTPHUPOBATh CICAYIOIHC
pe3ynbTaThl 00pa3oBaHuUs:

- 3HATb OCHOBHEIC 32KOHOMCPHOCTH NPOUCCCOB ICHEpANMU U NIEPEHOCA TCIJIOTHI, ABUXKCHU AL
KUAKOCTH U Ta30B HpI/IMeHI/I;[‘eHBHO K TEXHOJIOTUICCKHUM arperaram LIépHOI‘/'I n I.IBCTHOfI MCTAJUIYPIruu
(OK-7);

- YMETDb DACCUUTHIBATL H AHATTM3UPOBATL MPONECCHI I'OPCHUA TOIJIMBaA WU TCINIOBBLLICIIEHUA,
BHCIITHECIO W BHYTPCHHETO TenyiooOMeHa B Ievax Pa3JIAYHOT0 TEXHOJOTHYECCKCTO Ha3HAUCHUA,
BBI6I/IpaTB paiuOHAJIBHBIC TEMIIEPATYPHBIC U TCIUIOBBIC PCIKHMBbI pa6OTbI MCTAJLTY pPrUdCCKUX neuei
(OK-7, [TK-4, TTIK-11);

- BJajeTh HABBIKAMH IIPOSKTHUPOBAaHUA U pacqé’fa METAJUTYPrUYECKUX MeUeH pPasinuYHoro

TexHonorunueckoro HasHaueHus (OK-7, [1K-4, T1K-11, [TK-16).



4. CTPYKTYPA U COAEPKAHUE JUCIUILIUHBI (MOAY.151)

4.1. Pa3genan! AMCHMIIJIHMBI H BUABI 3aHATHH

OO01ast TPyROEMKOCTb JUCHUIUIMHBI COCTaBasieT 4 3auéTHbiX ennHnLbl, 144 daca.
Tabnuua 2. Pazaesibl AIMCHUIUIMHGLL U BUABI 3aHSTUH

Bunpl yuebHOM paboThl, BKIIIOUast
CaMOCTOSITENILHYIO pabOTy CTYEHTOB U
TPYIOEMKOCTD (B yacax)
Dopmbi
O6bem TEeKyLIEero
yueOHOU KOHTPOJIS
S = B paboTbl | yCcrneBaeMoCT
ol 8 - - c H
Ne| Pasgen | & = = 3 8 npUMeHe | (RO nedensm
n/ | pucuunia | & S o 3 S 3 HUEM cemecmpa),
X (@]
m uael | 8 5 = 2 E 2 BEE MHTEPAKT dopma
o % = s 3 O | ™ % | MBHBIX | MPOMEXKYTOY
e} = o
T = 3 5 S METOIOB HOH
= Q. (o8 /
E ) = (Buacax /| arrecrauuu
= | 8 8 %) (1o
=5 |5 ,
cemecmpam)
1 | Paspenl | 4 1-2 4 4 - - 4 - 2/25 -
2 | Paspen2 (4| 38 | 12| 4 | - | - | a| - | 3ng | Pedranr
KOHTPOJb 1
3 | Paznen3 | 4| 9-10 6 2 8 - 4 - 3/19 -
4 |Pasmend | 4 | 11-12 | 4 - - e | - 1/25 Peirrunr-
KOHTPOJIb 2
5 | Pasmen 5| 4 | 13-14 4 4 4 - 4 - 3/25 -
6 | Pasmen | 4 | 15-18 | 6 4 |6 | - | 3] - 4/25 Pefiminr
KOHTPOJIb 3
Beero |4 | 1-18 | 36 | 18 | 18 | - | 72 | KP | 1622 3 ¢
OLIEHKOM

4.2. CopepxaHue pa3aesioB AHCIHIIIHMHbI
Pazpen 1. Mexanuka JBHKEeHHS )KHAKOCTEH H ra3oB B ne4ax
Tema 1.1. Craruka xuaxocTeil v ra3oB. | HAPOCTaTHUECKUA, TE30OMETPUIECKHI U

reoMeTpuydecKkuii Hanopel. B3aumMopeicTsre HaropoBs B MEYH.

Tema 1.2. JluHamuka >kuakocTel U ra3oB. YpaBHeHue bepnyium. JIBHxkeHue rasos B I€4ax:
€CTECTBEHHOC U BBIHYXXACHHOC.
Tema 1.3 T'uppasnuueckoe conpotuieHue. KpurepuaapbHoe ypaBHEHUE TMAPABIMYECKOrO

CONPOTHUBJIEHUS TPeHUs. MecTHbIe corpoTuBieHus. Pacuer notepb Hanopa.




Pa3nen 2. TensoBble npomeccsl NPU NPOU3BOACTBE H 00paboTKe MaTEepPHAJIOB B Ie4ax

Tema 2.1. OOmas XapakTepUCTHKa IpoleccoB TemnooOMeHa. (CHOBHBIE MOHATHS TEOPUU
TeriooOMeHa.

Tema 2.2. KonBexTtuBHBIH TeriooOMeH. ®usmyeckas cymHocTh. CBOOOTHAS KOHBEKI[USA.
Brinyxaenras koHBeKnust. [[ppuMeHenue Teopun nonoOus K U3y4eHHUIO TelnoobMeHa.

Tema 2.3. TemnonpoBomHOCTh. TemIONPOBOJHOCTh HPU CTALMOHAPHOM M HECTAIIOHAPHOM
COCTOSIHUSIX.

Tema 2.4. TermooOMeH wuziydenreMm. OCHOBHBIE NOHATHS U 3aKOHBL CIIOXKHBIM TenjaooOMeH
U3JIyYEHUEM U KOHBEKLMEH.

Tema 2.5. Harpepanue u oxnaxaeHue ten. Ousndeckas CymHOCTh npoleccos. KpurepruanbHoe U

mubdepennmanibHoe ypaBHeHHA. MeTos KoHeuHbIX pazHocTel. [Ipubnmxennbie hopMysl pacyera.

Pasgen 3. TeruiorexHu4ecKre 0CHOBBI TeNJIOBOH padoThl nmevel
Tema 3.1.Pa3BurHe HayKu 0 neyax.

Tema 3.2. TexHosorndeckue mapaMeTphbl HarpeBa MarepHana. KoHeuHas TemIeparypa Harpesa.
TemrieparypHasi cKOpOCTb HarpeBa. BpeMsi HarpeBa M BBIIEPIKKM IIPH KOHEYHBIX. TEMIIEparypax
HarpeBa. KoJu4yecTBO TEIIOTHI, HeOOX0AUMOE UL IPOBEACHHUS TEIIOBOK 00pabOTKH MarepHaia.

Tema 3.3. BEIBOJl OCHOBHBIX JHEPIETHUYECKHUX 3a71a4 [EYH. . '
Tema 3.4. ['paHuyHBIE YCIIOBUS, IPUMEHSIEMbIE IIPH U3Y4YEeHUH TEMJIOBOH pabOThI NEYH.

Tema 3.5. TemneparypHble pexuMbl paboThl neded. ONHOCTYIIEHYaThld TeMIEPATypHBIH PEXHM.

MHorocryneHyarbie TeMIIEpaTypHBIE PEXHMBL
Tema 3.6. OCHOBHBIE PEeXUMBI TeIUIONepeaaut B eyax. KOHBEKTUBHBIN peXUM TEIIONEPENAH.

Pamuaronnslit pesxxumM. CiioeBod pexum. BHYTpeHHUN peXnUM.

Pasznen 4. TonnuBo U ero ropeHue

Tema 4.1. XapakrepucTuka ToIuiBa. Buasl Tomnuea. YerpoiicTa uis cxkarus ~onnusa. O6mmue
TIPUHIMITBI BEIOOPA pallOHATILHBIX METOOB CXXAaTHs TOIUIMBA B II€YaX.

Tema 4.2. Topenue ToruuBa. [opeHre KUAKOro, ra3oo0pa3sHOro W TBEPAOro TOIUIHMB. lopeHue
nonHoe ¥ Heronnoe. Koagduument pacxona Bo3nyxa. Temreparypa ropeHusl.

Tema 4.3. PacyeTsl ropeHus TOIUIMBA. PacdeTs! KOJIMYECTBA BO3JAyXa U IPO;IYKTOB I'OPEHHUS.
Pacyer TemriepaTypbl rOpeHUs TOIUIMBA.

Tema 4.4. DKOJOrHMYECKHE AaCHEKTH! CXXHUIAHHUS TOIUIMBA M YTHIM3aldd BTOPHYHBIX
BHEPropecypcoB

Tema 4.5. CriocoOBI ¥ yCTPOHUCTBA [ HCIIOJIB30BAHUS BTOPHYHEIX SHEPrOPECypoB

¢



Paznen 5. OraeynopHble U TeNJIOU30JIAIHOHHbIE MATEPHAJIBI

Tema 5.1. OrHeynopHbie MaTepHaibl, TpeOoBaHHS, KiaccuuKarus. MCTOIILI{ ONIpeNeIICHUS
CBOWCTB

Tema 5.2. CocTaBel B CBOWCTBA OTHEYIIOPHBIX MaTepHalIOB

Tema 5.3. Temmon3onsanuoHHbIe MaTepruansl, TpeboBanus. Kiraccubukanms

Tema 5.4. EcTecTBEeHHBIE M HCKYCCTBEHHBIE TEMIOU3OIALMOHHBIE MATEPHAIBI

Paznen 6. Konerpyknuu nedeii, HenoJib3yeMbIX B 4epHOIi H IBETHOH MeTaJlJIVPruu
Tema 6.1. HarpeBarenbpHble Neud. AHAJIN3 KOHCTPYKLHI
Tema 6.2. Tepmuueckue neud. AHaIM3 KOHCTPYKIHUH.

Tema 6.3. [InaBunbHble TIEYd. AHAIN3 KOHCTPYKIUH.

4.3. JlekiiuOHHBII Kypc
O0BeM JeKIHOHHON Harpy3ku coctapiseT 50 % ot obmero o6bemMa ayiuTOpHON Harpy3KH.

Tabnumna 3. PacnpenencHue NeKIMOHHOM HArpy3Ku Mo popMaM MpoBeAeHUS

O6BEM Harpy3ku

(B uacax)
0 Paznen puciunimael
J\; ACI AMCIUILTL Jlexuun B Jlexuuu B
/n y .
TPaIUIMOHHOI | HHTEPaKTUBON
bopme dopme
1 Mexanuka ABM)KCHHUS XKHUJIKOCTEH U Ta30B B Iieuax 4 2
2 TennoBele mponecchl MpU MPOU3BOACTBE M 00paboTke 6 4

MaTepHalioB B II€Uax

TennoreXHUYECKHE OCHOBBI TEIIOBOH paboOThI Meveit

TonnuBo u ero TOpCHUEC

OrHeynoprIe " TCIUIOU3O0JIAIINOHHBIC MAaTCPUATIbL

AN W
[NSTRIN \S BB NI N
NN N

KoncTpykumu 1nedei, HCIOJIB3YEMBIX B UYEpPHOH H
OBETHOHU MeTaunypruu

UTOIO 20 16

Bcero 1eknmoHHOH Harpy3Kku 36




4.4. [IpakTHYEeCKHE 3aHATUSA
[TpakTHueckue 3aHSATHSA SABIAIOTCS (OPMOH TpynmoBoil aynuTopHOH paGoThl B HEOONBIINX
rpymmax JUii  OCBOGHHS HPaKTHYECKHX HABBIKOB C  IENbi0  (OpPMHpOBaHMAS  OCHOBHBIX
00IIeKyNbTYpHBIX ¥ podeccuoHanbHbIX komnerenumii (OK-7, I1K-4, TIK-11, TIK-16), HeobxoaumbIx

JUISL OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM NPOTrpaMMBI.

Tabnuna 4. [lepeyeHb TeM NpakTHYECKUX 3aHATHIA

Ne Homep TpymoeMKoCTb,
asela ‘ TeMbl mpakTHIECKUX paboT
1/ pasi qac
JMCLMILITHHBI
1 Paznen 3 OnpeneneHne CyMMapHBIX IOTEpb Halopa Ha IIYTH 2
JIBUXKEHUS TPOJYKTOB FOPEHUs IO IBIMOBOMY TPAKTy OT
pabouero NpoCcTpaHcTBa METOIMUECKOM N1€YH JI0 TPYOBI
2 Paznen 3 OnpeneneHue BBICOTBI U OCHOBHBIX IIapaMeTpOB 2
JIIMOBO# TpyOBI
3 Pasnen 3 Pacuer mkekTopa mjis ynajeHUsS HPOLYKTOB TOPEHHUS 2
W3 METOJMYECKOM HarpeBaTelbHON neun
4 Paznen 2 Pacuer BpeMeHM HarpeBa TEINIOTEXHHUYECKHU-TOHKHX 2
U3AENHH B 2JICKTPUUYECKON KAMEPHOH ITeYn
5 Paznen 2 Pacyer BpemMeHHM HarpeBa TEIJIOTEXHHYECKH- 2
MACCHBHBIX M3JICJIHH B 2JEKTPHUECKON KaMEpHOH 1eun
6 Paznen 2 CocraBieHde ypaBHEHHS TEILUIOBOro 0OajaHca 4
MPOMBIILJICHHBIX 1e4ei
7 Pazgen 2 Pacuers! ropesys Tonnusa 4
Bcero npakTunyeckux pador 18

4.5. JIabopaTopHbIil IPAKTHKYM

JIaGopaTopHblii TIPaKTAKYM siBJIseTcss (HOpMOH TPYNIOBOH ayAUTOpHOH paboThl B HEOONBIIMX
Tpynmax i OCBOCHHS IPAKTHYECKUX HABBIKOB C LEIbI0 (HOPMHPOBAHHSA NPO(PECCHOHANBHBIX

KOMIIETEHIMH, HEOOXOMMMBIX I OCBOCHHS OCHOBHOM oOpa3oBarenbHOM nporpammsl (OK-7, 11K-4,

TK-11, IK-16).



Tabnuua 5. Tlepeyens pabot 1abopaTropHOTO MPAaKTUKyMa

Ne Howmep TpynoeMKoCTb,
Temsl 1a00paTtopHbIX paboT
m/m | PaAera yac
JUCIUIIINHBI
1 Paznmen 2 Tertonepenaya npu cBOOOAHOM ABMXKEHHH BO3AyXa 4
2 Paznen 3 Ilepenaua Temna depe3 CTEHBI IIe4EeH IPU CTAlMOHAPHOM 4
TCIJIOBOM PEXUME
3 Pazpmen 3 TeruioBo# Gaitane NEKTPUYECKOM MMeUn CONPOTHUBIICHUS 4
4 Paznen 6 Nzyyenune KOHCTPYKIUH AIEKTPUUCCKUX rneueu 6
CONPOTUBJICHUS: MY(DEIbHBIX, KAMEPHBIX, THTEJIbHBIX
Bcero 1atopaTtopHbIX padoT 18

4.6. CamocTosiTenbHas pabora

CaMocrosTenpHas padoTa CTyACHTOB SBISETCS BAXKHEHIIMM KOMIIOHEHTOM 00pa3oBareIbHOTO
Oporecca, pPasBHBAIOIUM HX CIHOCOOHOCTH K  CaMOOOYYEHHI0 M IOBBILEHHIO  CBOErO
podheCCHOHANBHOTO YPOBHS, CIIOCOOCTBYIOIUM NpHoOpeTeHnio komnereHuun OK-7.

ens camMocTOSITENEHOM pabOTH — CAaMOCTOSATENBHO MPUOOPETATh HOBBIE 3HAHUS, MCIIOIB3YS
COBpEMEHHbBIe 00pa3oBaTeNbHbIe TEXHOIOTHH, 00001maTh, 0hOpPMIISTS, IPEICTABISTh U JOKIAbIBATE
pe3y/bTaThl BHITOJHEHHOH paloThl, a TaKk)Ke KPUTUYECKH aHaJU3UPOBAaTh IOJyYEHHBIC 3HAHHA K
apryMEeHTHPOBAHO OTCTauBATh CBOH IIPEIUIOKEHHS. ‘

CamocTosTenbHas paboTa HampaBlieHa Ha 3aKpelUIeHHE U yriiyOneHHe OCBOCHHS Y4eOHOTO
Marepuana, OHa BKJO4YaeT B celds ciemyrolue BUABI paboThl CTyAEHTOB: padora C JEKIHOHHBIM
MaTepranoM, OIECPEKalolas CcaMOoCTOsATelIbHas paboTa, NMOJArOTOBKa K JIa0OpaTOpHBIM padoTam,
ITOJITOTOBKA K 9K3aMEHY

Orneperxaroasl caMOCTOsITeNbHas paboTa 3aKII0YaeTCsl B U3YUEHUH OTJEJILHBIX TeM Kypca IO
3aJaHUIO NIPEoAaBaTelsl.

He cMmotps Ha TO, 9TO y4eOHBIM IIJTAHOM HE IPEyCMOTPEHO HalucaHue p2(epaToB, C LENbIO
AKTHBU3AIIUN CAaMOCTOSITENILHON paboThI CTYICHTOB IIPENoaBaTellb IpelaracT CTyAEHTY BBIIIOJHUTH
pedeparuBryto padoty. [Ipu 3ToM cTyneHTOM MOXeT ObITh IPEAJIOKEHA U CBOSI TEMATHKA.

C uenpr0 aKTUBU3AIMU CaMOCTOATENBHON paboThl, NpernojaBaTeib MOXET IIPEIJIOKUTH
MarucTpaHTaM BBITIOJHHTH pedepaTuBHylo paboty. Ilpw sToM MaructpaHrtoM MoxeT OBITh
[IPEUIOKEHA U CBOSI TEMATHKA.

5. OBPA3OBATEJ/IBHBIE TEXHOJIOT' M

bonpmas 9acTh JIEKUMOHHOIO Marepuaia IMpeaoCTaBIsICTCA CTYACHTaAM II€pEd HadaloM
3aHATHH B SJICKTPOHHOM  BHJIC. HpeunonaraeTCﬂ, 4TO B OTOM CJIydae CTYACHTHI MOTYT
MpEABAPUTCIILHO O3HAKOMUTHCA C TEMOH U COACPKAaHUEM Hp@ﬂCTOS{H.[Cﬁ nexnuu. B ayanuToOpPUH, UMEA




mepel ia3saMH TEKCT JIeKIIMM Ha KOMIIBIOTEpe, IUIaHIIETe, HOyTOyke WiIH B OyMaXHOM BMJE, -
CTYIEHTBl OCBOOOKITAIOTCS OT TPYHROEMKOH paboThl B ayIHTODHHM IO KOHCIIEKTHPOBAHHIO H
HOMHOCTLIO COCPENOTAYNBAIOTCS HA CYTH Marepuana, a NpernojfaBarenb - OT AUKTOBAHUS, U MOXET
QoNpllle BHUMAHMS VICIHTh pPa3bICHEHHIO YHTAEMOrO pas3jenia. BaxHoe 3HaieHHe HMeeT TO
0OCTOSTENLCTBO, YTO «IPOU3BOAUTENHFHOCTE» YUeOHOro Ipoliecca IpH 3TOM Bo3pacraeT B 1,5 — 2
pasza. KpoMe Toro, MCIONB30BaHKE NAHHOM TEXHOJOTHMHM NO3BOJISCT, IIPYM HEOOXOAWMOCTH, HACBHITHTh
Marepua JeKUHH OONBIINM KOITMYECTBOM MIUTFOCTPAHOHHOIO Marepualla ¥ pa3jIMuHbIX CIIPABOYHBIX
JAHHBIX.

3HaunTeNbHAs YacTh JIEKIIMOHHOrO Marepuaia odopmieHa B BHIE [PE3CHTAlUUd C
HCIONB30BaHUEM CTaHIApTHOM nporpamMmbl B PowerPoint. [lns AeMoOHCTpanydyd JAHHOTO HamIsigHO-
WUTIOCTPUPOBAHHOI0 MaTeprasa JIeKIMH HCIONB3yeTcsl COOTBETCTBYIOLIas ammaparypa (HOYTOyK,
MIPOEKTOP).

ITpu mpoBeneHuu J1abOPaTOPHBIX PaboOT HPENyCMOTPEHO INHPOKOE KCIONB30BAHHE B y4eOHOM
IPOIIECCe AKTHBHBIX M MHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHSATHI B COYETAHUU C BHEAYAUTOPHOM
paboroil ¢ 1eabi0 (OPMHUPOBAHUS MU pa3sBUTUA IPo(EeCCHOHAIBHBIX HABBIKOB 00yYarOIMXCH.
IMpenycmoTpeno 16 4acoB JIEKIUOHHBIX 3aHATHH B HHTEPAKTHBHOH (opme, uTo cocrasisieT 22 % oT
00IIero Ynca ayIMTOPHBIX 3aHATHH.

B pamkax y4eOHOro Kypca 3allJaHApPOBaH pa30op KOHKPETHBIX CHUTyalMi C IEIBbIO
(dopMupoBaHUA M pa3BUTHA 0O0ImEenpodecCHOHAIBHEIX U HIPOQPECCHOHANBHBIX KOMIIETCHIUH Y
obyuarommmxes (OK-7, I1K-4, TTK-11, TIK-16). :

CamocrositenpHas padoTa CTYHEHTOB BKJIIOYAeT MOATOTOBKY pedeparoB W NOKIaIOB IO
u3ydaemMoMy Marepuany. OOCyxaeHHe CTyJeHUECKHUX JOKIAJ0B MPOXOAUT B JHUATIOTOBOM DPEKUME.
Takas wuHTEpaKTHBHAsT TEXHOJOTUS pa3BUBAeT y CTYIEHTOB CIOCOOHOCTH 2IHANU3UPOBATh U
CHHTE3UpOBaTh M3y4YaeMbld Marepual, oQopMIsTh, IPEACTaBISATh U JIOKJIAAbIBaTh €ro ayJIuTOpHH,
YMEHHE BECTH JUCKYCCHIO, apT'YMEHTHPOBAHO OTCTaUBaTh CBOXO TOUKY 3PEHMUS.

6. OHEHOYHBIE CPEJACTBA VI TEKYIIEI'O KOHTPOJIA

YCHEBAEMOCTH, MTIPOMEXYTOYHOM ATTECTAIIAK
IO UTOTAM OCBOEHMHA JMCIHUMIIVIMHBI 1 YYEBHO-METOAHYECKOE
OBECIIEYEHHME
CAMOCTOSTEJIBHOM PABOTHI CTYIEHTOB

Texymuif KOHTPOJIb IPOBOAXNTCS HA MPAKTHUYECKUX 3aHSTHSIX C LETBIO ONMpPEIeNIeHUs KadecTBa
YCBOEGHHUS JIEKIIMOHHOTO MaTrepHalla ¥ 4acTH AUCHHILIHHEL, IIPEIHA3HAYEHHOHN Ul CaMOCTOATEIBHOIO
U3yUYEeHHUSL.

[TpoMmesxyToyHast arTecTauus Mo AUCLHUIIIMHE — 3a4€T ¢ OLIEHKOM.

| Bonpoce! a1 peliTHHr-koHTpoas Nel ]
1. MexaHnuka ABWKEHUS ra3oB B nedyax. OCHOBHBIC TOHATHSL.
2. IToHsITUSI reOMETPHUYECKOTO, THE30METPHUECKOTO H JUHAMUYECKOTO JAaBICHHSI.
3. YpaBHenue bepHymnu. CBA3b MEXKAY JABICHUSMH.
4. TnapaBIUYECKOE M MECTHOE CONPOTHUBICHUE JBMXXEHUIO ra3oB. OmpenesneHrue IOTEpH

JIABJICHUS Ta30B.

5. CBobGoaHOE U BBIHYKJEHHOE JIBMKEHUE Ta30B. BMsHUE TONKYU U IBIMOBBIX TPYO.
6. Teopemsbl nogo6us. [IprMepsl NpUMEHEHUSL.



7. HarpaBieHue MOTOKOB ITPH CBOOOHOM M BBIHYKIEHHOM JBHXCHUSIX I'a30B.

8. IIpuGopsl, IBUTAMOLIME ra3bl (HATHETAIOLME, BEHTHIIATOPHI, OTCACHIBAIOLINE BEHTHIIATODEI).
KombOunupoBanHas Tara. Tpy0a.

9. Teopus Temnmonepenaun. O6uue ceenenus. Tpu cnocoba nepenauu Terna.

10. Ilepemaua  Teruia  TEIUIONPOBONHOCTHIO.  YpaBHeHHe  Dyppe.  Koadoumuenr
TETUTOTIPOBOIHOCTH.

11. Tlepenaya temna yepes TIOCKYIO CTEHKY (OIHOCIOHHYIO M MHOTOCTIONHYIO).

12. TTepenaua Temia depe3 MUINHAPUYECKYIO CTEHKY U CTEHKY CJI0XHOH (OpPMBL.

13. Teronepenaya B HECTALIMOHAPHOM TEIJIOBOM IIOTOKE.

14. Tlepenaua Teria KoHBeknueH. YpaBHenue Herotona. IloHdaTrs cBOOOIHOrO U BBIHYKICHHOIO
JIBHKCHHS Ta30B. ‘ ‘

15. Kpurepuu nomo6us. [IpuMeneHne B pacyeTax TEXHOJIOIMUECKUX ITPOLIECCOB.

16. JIBvokeHue ra3oB B KaHaJax [e4yu (JamuHapHoe, TypOynentrnoe)Croit [Tpasamis.

17. Tlepemaua temna wuznydeHueMm. OcHoBHble mNoHATUsA. 3akoHbl Kupxropa m  Credana-
bosnbumana.

18. M3nyuenue razos. Koadgdunuent teruioodMeHa uziryuyeH1eMm.

19. CymmapHas TeruionepeiaJa.

Bonpocs! aas peHTUHT-KOHTpoOJs Ne2
Knaccudukars nedeil 1o NpUHIKITY TEIUIOTEHEPALMH.
Knaccuduxkaiius neyeit 110 TEXHOJOTMYECKOMY Ha3HAYEHHIO U 110 pexchy paboTsL.
OcHOBHBIE ITOKA3aTeN I TEIJI0BOM paboTh! Ieuei.
[Tpon3BOTUTENHHOCTD NEUEH.
[ToHSTHS O TETUTOBOI MOIIHOCTH IIEYH.
BubI TEMIOBBIX IOTEPE NEYH.
Tennopoit 6a1aHC NPOMBILIICHHON MEYH.
TexHoMornueckue napamMeTpsl HarpeBa MaTepyana.
Koneunas TeMrieparypa Harpesa.
TemmeparypHasi CKOPOCTb HarpeBa.
KorgecTBo TemnoTsl, He0OXOMUMOE JUIsd IPOBEACHUS TEINOBOH 00padoTKH MaTepraia.
BpeMs HarpeBa TepMUYECKH "TOHKHUX" T€l IpHU IIOCTOSHHON TeMIiepaType.
BpeMms HarpeBa TepMHYECKH «MaCCHBHBIX) Tell IPH [TOCTOSIHHOM Temmeparype.
TeMmeparypHble peskuMbl pabOThI Meuei.
KoHBEKTHBHBINA peXUM TEIUIONEPENAYH B IIeYax.
PamuannoHHEIN peXXuM B reuax.
Cr0eBo#1 pexyM B reuax.
BHyTpeHHul peXxXuM B IIe4ax .
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Bonpocs! anas peiiTuHr-kontTpoas Ne3
1. Knaccuduxarus TEXHOJIOTHYECKOTO TOIUIMBA U OCHOBHBIE TpeOOBaHUS, IIPEAbSBISIEMBIE K
HEMY. ‘
DneMeHTapHbBIH COCTaB JKUIKOTO ¥ TBEPAOTO TOILIMBA.
CocraB razoo0pa3HOro TOIIMBA.
TemnoTBOpHAs CIOCOOHOCTH TOILIMBA.
TemMmeparypbl IPOAYKTOB FOPEHUS TOILIMBA.
Teoperudeckuil pacxon BO3oyxa Ha TOPEHHE.
KoadunreHt pacxona Bo3ayxa.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Nk W=

TemnepaTypa BOCILIAMEHEHHSI U BCIBIIIKH.

BpenHble npumecH B TOILIUBE.

PeakinoHHas cioCOGHOCTb TBEPAOIO TOILIUBA.

VYCI0BHOE TOIUIMBO M KBUBAJIEHTHBIH K03 duruenT.
HaripaBneHust CHIDKEHHS YAEIbHOTO PacXoa TOILIMBA B Meyax.
Knaccuduxaumst OrHeynopHbIX U3AENNH.

Knaccudukaiyst TenaoM30MSILUOHHBIX MAaTEpHANIOB.
TennorexHu4eckne XapaKTepUCTUKN OTHEYIIOPHBIX MaTePHaOB.
TennorexHu4eCKUe XapaKTEPUCTUKU TEMIOU30AILUOHHBIX MaTEPUAJIOB.
Harpesanue n oxnaxaenue Teil. Temneparypa v pexKuMbl Harpesa
Pacuer HarpeBa Merauia (aHaJIM3 OCHOBHBIX METOIOB)
OrnseynopHblie Matepuaibl. OCHOBHbIE MOHATHS. XapaKTepUCTHKA
CocraBbl 1 CBOHCTBa OTHEYMOPHBIX Marepuaios. Knaccudpukauus
Tennousonsiunonxelie matepuansl. Kitaccuduxarus ]
OrxeynopHble MacTel, 00Ma3Ky,
HarpeBarenbHble rieun. AHaJIM3 KOHCTPYKLIAHA
Tepmuueckue neun. AHaau3 KOHCTPYKLMIA
IInaBunpHbIe Neun. AHAIN3 KOHCTPYKLUH
AHanus TenoBoi paboThl neveit.
Obmas xapakTepucTHKa U KIacCU(pUKALUS TOILIHB.

Bonpocsl Kk 3a4eTy ¢ OlHeHKOMH
Knaccudukauus nedei no npuHOMIY TEIUIOTEHEPALIUH.
Knaccudukauns nedeit no TeXHOJOrMYECKOMY Ha3HAYEHHIO U MO PEXUMY palOThl.
TemneparypHblii pexkxuM padoThl NIeUn
TennoBoit pexxum paboTsl neun. KoagdpuupeHT noae3Horo Teroncnonb30BaHus.
[TpoussoaurenbHOCTD neuei. IIoHATHS O TEMIOBON MOLIHOCTH MEYH.

Bune! TensnioBsIx noreps neyu. Tersosoii 6anaHc. .

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Hcropus pa3BuTHst HAyKH O Iedax.

Texnonornyeckue napaMeTpsl HarpeBa MarepHuala.

Pacuéra BpemMeHH Harpesa U BBIIEP>KKU TeJ MPU KOHEYHBIX TeMIlepaTypax Harpesa.
KonyuecTBo TemoTsl, HEOOXOANMOE [UIsl MPOBEAESHHS TEIIOBOI 00paboTKH MaTepHana.
TemneparypHbie pexXUMbl Pa0OThI MeUeH.

KOHBEKTUBHBIN PEXHUM TEILIONEPEAAIH.

PannallMOHHBIN peXUM TEIUIONEPEAYH.

CnoeBoli pexxuM TerionepenadH .

BuyTpeHHuii pexxuM Teruionepenadu .

Knaccudukauus OrHeynopHbIX MaTepHaJIOB.

Knaccudnkauys Ternaou3onsuOHHbIX MaTepHaJIOB.

TennorexHuyeckue XxapakTePUCTUKH OTHEYNOPHBIX MaTepUaJloB.

TennorexHu4eckue XapakTePUCTHUKU TEMUION30IISILIMOHHbIX MAaTEPUATIOB.
Krnaccudukauus TeXHOIOrMYECKOTO TOIUIHBA U TPEOOBaHUsI, IPEABABIAEMbIC K HEMY.
DJeMeHTapHbIH COCTaB }HUAKOro, TBEPAOrO U ra3o00pa3HOro TOMJIMBA.

OcHOBHBIE TEIUIOTEXHUYECKHE XaPAKTEPUCTUKH TEXHOJOTHUECKOTO TOTLIMBA.
TennoTsopHas clOCOOHOCTH TOILINBA.
TeMmneparypsl NpoyKTOB rOpEHUs TOIJIMBA. 1




24.

TCOpCTI/I‘IeCKI/Iﬁ pacxon BoO3ayxa Ha rOpCHUEC.

25. Peaxionnast cmocoOHOCTB TBEPAOIO TOLIMBA.

26.  YcIoBHOE TOIUTMBO W KBUBAJICHTHBIM KOIDPHLIMEHT. :

27.  HampaBieHHs CHHXEHUS YIEIBHOIO pacXo/a TOIUIMBA B [I€YaX.

28.  Tlepenaua Teruia yepes IUIOCKYIO CTEHKY (OAHOCIOHHYIO M MHOTOCTIONHYIO).

29.  Tlepemaua Temia depe3 MUIMHAPHYECKYIO CTEHKY M CTEHKY CIIOXHOM (GOPMEI.

30. Temnmonepenaya B HECTAllHOHAPHOM TETIOBOM ITOTOKE.

31. Ilepenaua teruia koHBeKuuei. YpaBHeHue Herorona. [loHsTHsA CBOGOIHOIO M BBIHYKIEHHOTO
JBMKEHUS Ta30B.

32. Kputepuu nogo6us. [lpuMeHeHne B pacyeTax TEXHOJOTHYECKUX IPOLIECCOB.

33. JIBmkeHue ra3os B kaHanax rnedu (lamuHapHoe, TypOynentHoe)Crnoii [Ipansitns.

34. [epenaya Temna wusnmydeHueM. OcHoBHble moHsATHA. 3akoHel Kupxroga m  Credana-
Boneimana. | _

35. Wanyuenue razos. Kooddumuent TennoodMera U3IyueHHEM.

36. CymmMapHas Temionepeaaya. '

37.  Tepmuueckue nedu. AHaIN3 KOHCTPYKIHH.

38.  ITlnaBunbHBIE €Y. AHAJIN3 KOHCTPYKLIMH.

39. HarpesarenpHble eun. AHAJIN3 KOHCTPYKUHMH.

40. VYpasuenue bepuynnu. CBs3b MEXAY JaBICHUASIMU.

41. MexaHuKa NBHDKCHHS Ta30B B redyax. OCHOBHBIE IOHATHSL.

42,  TloHATHS T€OMETPUUYECKOTO, ITHE30METPHUECKOrO U JUHAMUYECKOTO JaBICHHS.

43.  T'mppaBiuyeckoe K MECTHOE COIIPOTHBIICHHE JBUXKECHHIO ra3oB. OlpeleneHue MOoTepH
TIaBIICHUS a3oB.

44,  CpobonHOE U BBIHYXXJICHHOE JIBHIKEHUE Ta30B. BiKsHUE TONKY U ILIMOBBIX TPYO.

45.  Teopemsl nmonodus. I[Ipumepsl nprMeHenus.

46. HanpasiieHue MOTOKOB IIpY CBOOOZHOM H BBIHY)KIIEHHOM JBHXEHUSX Ia30B.

47. [MpuGopel, ABUTAIOIIME ra3bl (HarHeTarOIIMe, BEHTHJIATOPHI, OTCACHIBAIOLI(ME BEHTUILATOPHI).

KombOurupoBanHas Tsara. O6mue ceenenus. TpyOa.

48.  Teopus terionepenaud. Tpu criocoba nepegadd Tervia. :
49.  Ilepenaua TerIa TEIUIOIPOBOJHOCTBIO. YpaBHeHHE Oypre. Kos¢dpunmenr
TETIONTPOBOAHOCTH.

|

|

|

TemaTuka HHAMBUAYAJbHBIX 3aJaHHI HA CAMOCTOATEILHYIO
| i
| pedepaTuBHYI0 padoTy CTyA€HTOB |
i

1. OCHOBHBIE PEKUMBI TEXHOJIOTUUYECKUX [TPOLIECCOB YEPHOH U [{BETHOM METALTypIrUH,
peai3yeMbIX B IeYax. ‘
2. TepMuyeckue ey KaMepHOTo THIIA.
3. KamepHasi nedb ¢ BbIKaTHBIM ITOJIOM.
4, KamepHas ne4p ¢ HEMOABUXKHBIM IIOZOM.

.
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Konmaxopas 1eys .

TepMuueckue neyn NpoOXOJHOTO THIIA.
KongeliepHas reus.

PonuxoBas rieds.




9. [IpoTspkHast 1eysb.

10. DIEKTPOTIEYH TS TepMOOOpabOTKH YEPHBIX METAILIOB .

11. [leun nis 3aKankH.

12. [Meun nnst ormycka.

13. MacrnsHple 1 BOASIHbIE 3aKaJIOYHbIe BaHHBIL.

14. Teun i XUMUKO-TEPMUYECKOH 06pabOoTKH.

15. ITeynsle arperarbl 1 KOMILIEKCHI.

16. [Teuu ¢ 3amuTHOM atMochepoi.

17.  ConsaHble BaHHBL

18. Onektpornedn s TepMooOpaboTKU IBETHBIX METAJLIOB.

19. ITeun mnst HArpeBa MoOJ 3aKaJKY, OTXKUTa, OTIIYCKA H UCKYCCTBEHHOTO CTapeHUsL.
20. [Teun py1s Harpepa HOZ IUTAMIIOBKY. : ‘
21. BanHBI 3aKal09HbIe BOASHBIE (3aKaJIKa U3ICIIUH U3 ATIOMHUHHS).

22. TepMmudeckue eyd ¢ ra30BbIM HarPeBOM.

23. ['a30BBIE Ky3HEUHBIE MIEYH.

24, ['a30BBIEC OTHKUTOBBIE MEUH (C BBIKATHBIM ITOZOM ).

Kypcosas patdora
KypcoBas pabora oTHocuTCs K 3 U 6 paznenaM Kypea: « TemioTexHu4ecKue OCHOBBI TEIJIOBOI
paboTs! ieyeit» U «KOHCTPYKIIUH Medyelt, HCIOIb3YEeMBIX B UEPHOH U [[BETHON METa LTy prumy.
Tema kypcoBoit paboThl: «PacuéT kaMepHOH AMEKTPOINIEUH COMPOTUBICHUS.
B xypcomoii paboTe cTyneHTaM MpeajiaraeTcsl BBIIOJIHUTH pacyeT KaMEpPHOU 3JIeKTPOTIEYH
COIIPOTUBJICHHUS ISl HArPeBa OTIUBOK (CIUTKOB).
Hcxonmubie naHHBIE JUTS KYpCOBOit paboThI (BBIIAIOTCS MPEMOABATENEM ):
- MPOU3BOAUTENBHOCTD MEeYH;
- Macca OTHOU OTJIMBKH (CJIMTKA);
- HaYaJIbHAs TEMIIEPaTypa OTIUBOK (CIUTKOB);
- KOHEYHAs TeMIiepaTypa HarpeBa OTIMBOK (CIMTKOB) C YKa3aHHUEM JAMaria3oHa BO3MOXHBIX
OTKJIOHEHHI TeMIepaTypsl OT TpedyeMoii; !
- HanpsDKEHUE TUTAIOHIeH CeTH;
- pa3Mepbl OTJIMBOK (CIIMTKOB).
KypcoBas paboTa BKiItouaeT B ceOs BRIMOIHEHUE CIEAYIOIINX PACUETOB:
- OTIpE/IeJIEHNEe T€OMETPUUYECKUX Pa3MEPOB IeUH;
- TEITOBOH pacyerT 1eyw;
- pacueT HarpeBareseil.
B xypcoBoii paboTe CTyAeHTHI BBITOIHSIIOT CIIEAYIOIINE 3CKU3EL:
- 3CKH3 KOMIIOHOBKH OTJIMBOK (CIIMTKOB) Ha MOJIOHE NEYH;
- 9CKM3 KOMIIOHOBKH Harpepartelieil Ha cTeHax, CBOJIE U MOAY TeYH;
- o0Imui BUA Neuu ¢ HeOOXOAUMBIMU Pa3MepaMH.
DCKU3bI BHIOJIHSAIOTCS B DJIEKTPOHHOM BHJIE, MO0 Ha CTaHAApTHHIX MUcTax Gopmara A3 wnu A4

¥ [OJIIIMBAIOTCA K MOSCHUTEILHOMN 3aIMKCKE,




7. YYAEBHO-METOJANYECKOE U UHO®OPMAIIMOHHOE
OBECHIEYEHME JUCIUIIJINHDBI
OcnoBnas auTeparypa:
1. Tennomaccoodmen: Yuebnoe nocodue/Kynunos A. A. - M.: HULL MH®PA-M, 2015. - 375 C.
http://znanium.com/catalog. php?bookinfo=463148.
2. Tennorexuuka: Yuebnoe nocobue / B.A. Kymunos, .M. Kapramos, E.B. Credantox. - M.:
KYPC: HULL UHOPA-M, 2015. - 424 ¢. http://znanium.com/catalog. php?bookinfo=486472.
3. TeruioTexHUYEeCKUE pPacyeThl TEIUIOBBIX YCTAHOBOK [DJNEKTPOHHBIN pecypc]: Meroamdeckue
yKasaHus/ — DJIeKTPOH. TekcroBble faHHble.— Camapa: CaMapCkuil roCcylapCTBEHHBIA apXUTEKTYPHO-
CTPOUTENBHBI  YHUBEPCUTET, b ACB, 2013— 82 c¢—  Pexum nocTyna:
http://www.iprbookshop.ru/22629.— 3bC «IPRbooksy», no rmaposto.
4. Bacunbes B.H. Texuonorust cymiku. OCHOBBI TEILUIO- U Maccomneperoca [ DnekTpoHHbii pecypcl:
yueOnuk i By3os/ Bacuibes B.H., Kyuakoss B.E., @ponos C.B.— DieKTpOH. TEKCTOBbIE HAHHbIE
CIl6.: THUOPH, 2013.-— 224 c— Pexum poctyma: http://www.iprbookshop.ru/20188.— 2bC
«IPRbooks», no naposro
B, IMeun nUTERHBIX 1EXOB [DIEKTPOHHBIN pecypc]: yuebHoe nmocodue mst By30s/ Manapos A.M.—
DJNeKTPOH. TeKCTOBble naHHble.— M.: MammHoctpoenue, 2014.— 256 c¢.— Pexum pocryna:

http://www.iprbookshop.ru/47634.— OBC «IPRbooks», no maposmto. I'pup YMO.

JlonmoJiIHMTeIbHASA JTUTepaTypa:

1. Unxkun A M. DaekTpoTerioBbie pacdeThl YCTAHOBOK 3JEKTPOHArPeBa HA OCHOBE YHHBEPCAJIbHBIX
KaCKaJHbIX CXeM 3amerleHus [DnexkTpouusiii pecypc]: monorpadus/ Mukun A M., Amadepos AU,
baank A.B.— DnekTpoH. TekcToBble HaHHble~— HoBocuOupck: HosocuOupckuil rocymapcTseHHbIH
TexHuueckuii yHusepcutet, 2013.— 202 ¢.— Pexum poctyma: http://www.iprbookshop.ru/45204 —
OBC «IPRbooksy, 110 naposio.

2 Kymunos HM.B. Teoperuueckue ocHoBbl TerutorexHuku. Yacre Il Maremaruueckoe
MOZIEIMPOBAHUE TIPOLIECCOB TEIUIONPOBOJHOCTH B MHOIOCJIOMHBIX Orpa)KAAIHX KOHCTPYKIHSX
[Dnexrponnsiii pecype]: yueOHoe nmocobue/ Kyaunos M B., Credaniok E.B.— Dnexrpon. TekcToBbIE
nannble.— Camapa: Camapckuii TOCYIapCTBEHHBIR apXUTEKTYPHO-CTPOUTENbHbIN yHusepcutet, DbC

ACB, 2013.— 422 c¢— Pexum pocryna: http://www.iprbookshop.ru/22627.— DBC «IPRbooks», no

TIapOoITIO
3. bermsapos A.D. OCHOBbI TIPOEKTHPOBAHUS TETUIOBLIX YCTaHOBOK [DEKTPOHHBIA pecypc]:
yuebHoe mocobue/ BermsipoB A.D.— DnekTpoH. TekcToBble AaHHbie— M.. Mockosckuii

roCynapCTBEHHBIM cTpouTebHbii yaIBepeuTet, Ail [Tu Op Meaua, 9bC ACB, 2015.— 207 ¢.— Pexum

nocryma: http://www.iprbookshop.ru/40576.— DBC «IPRbooks», no napouno.



4. TutkoB B.B. ®usuueckue oCHOBBEI pacuera TEIUIOBBIX IIPOLIECCOB B 3JIEKTPOIHEPreTHHYECKOM
o0opyjloBaHHK [ONEeKTpoHHBIH pecype]: yueOHoe mnocobue/ TutkoB B.B.— DneKTpoH. TEKCTOBBIS
naunpie.— CII06.: Canxrt-IlerepOyprekuil nonurexuudeckuit yausepcuret Ilerpa Benukoro, 2011.—
173 c.— Pexxum noctyna: http://www.iprbookshop.ru/43982.— DBC «IPRbooksy, o maposto.

5. Getncos U.H. Msmepenue TeMmmeparypel MO TEIUIOBOMY H3JIYUCHHMIO Tena [DIEKTPOHHBIM
pecypc]: MeTonMueckue ykasaHus K jaboparopHoil pabore K-61 mo kypcy obmieit ¢usmku/ ®etrcos
WM.H.— OnexTpoH. TeKCTOBBIE nAaHHbIE.— M.: MOCKOBCKHH TOCYIapCTBEHHBI TEXHHYECKHMA
YHHBEPCUTET HMEHU H.O. baymana, 2012.— 28 c.— Pexum JocTyna:
http://www.iprbookshop.ru/31406.— 9bC «IPRbooks, 110 naposo. |

6. Koporuenko A.JO. Omnpenenenue ko3(GUIMEHTA TEIUIOBOH aKKyMYISAUUWH (HOPMOBOYHBIX H
CTEP)KHEBBIX cMecel [ONeKTpOHHBIH pecypc]: METOOUYECKUE YKa3aHUsl K BBITONHEHUIO JIA00PATOPHOM
pabdotel mo Kypcy «Teopust dopmupoBanus otrauBok»/ Koporuenko A.IO., Bepbwnkuit B.M.—
OJNEKTPOH. TEKCTOBBIE aaHHblE.— M.: MOCKOBCKMH TroCyqapCTBEHHBIH TEXHHUYECKHH YHUBEPCHUTET
umenu H.DO. baymana, 2010.— 15 c.— Pexum gocrtyma: http://www.iprbookshop.ru/31484.— DBC

«IPRbooks», mo maposro.

HporpaMMﬂoe H KOMMYHHUKAIITHOHHOC obecrieueHue:

OneparmonHas cucteMa Windows, cTanapTHble OQUCHBIC TPOTPAMMEL.

B) NePHOINICCKIEC U3AAHUS

1. Xypnan «JIlureitmuk Poccumy.

2. Kypran «JIuteliHOE IPOU3BOACTBOY.

3. Kypnan U3Bectus Akagemun Hayk «MeTauib.

4. Xyprnan U3sBectus By30B «l[BeTHAs MeTammypruy.

IMpoepammHoe U KOMMYHUKAUUOHHOE obecneueHue

http://www.de.vlsu.ru:81/umk — Kadezapa «JIurelinble rpoiiecchl ¥ KOHCTPYKITHOHHBIE

Marepuasbl» — (BXOZ /IS 3aperuCTPUPOBAHHBIX M10/Ib30BaTesielt).

OnepanmonHas cucrema Windows, cTaHapTHBIE OQHCHBIE IPOTPaMMEL.




8. MATEPHAJIBHO-TEXHNYECKOE OBECHEYEHUE JUCHUIJINHBbI

Jns  peammzary  oOpa3oBaTeNBHOTO  Ipoliecca  I1o nncunnﬁnﬂe HCIIONB3YIOTCS
MYJIBTUMETHHHBIC JIEKIIMOHHBIE —ayAUTOPUH xadenpsl «TexHonorun GYyHKIHOHATHHBIX U
KOHCTPYKIIHOHHBIX ~ MaTepHaloBy». JIEKIMOHHBIE 3aHATUS IPOBOISATCS C  MCIOJNB30BAHUEM
MYJIBTUMETUIHBIX JIEKIMI W KOMIUIEKTOB ciaijgoB. Ilpakruyeckme u jaboparopHble paGoTHI
IPOBOAATCS B  CIEHUAIM3UPOBAHHBIX ayAUTOPUSIX Kade[Ipbl, OCHAIEHHBIX COBPEMEHHBIMHU
mprbOpaMel 1 HAy9HO-UCCIIEN0BATENILCKUM 000pyI0BaHUEM.

Ka(be,upa paciojiaraet KOMIIBIOTCPHBIM KJJacCoOM C COBPCMCHHBIM nporpaMMHBIM
obecricueHHeM, JIOKAJTBPHONW BBIUHCIUTENBHOM ceThio KM jgoctynoM B MHTepHer s paboThl ¢
WHTepHEeT-pecypcoM Mo H3ydaeMoi AUCIHUILIIHHE. ~i

Hayuno-texnuueckass Oubsimoreka Bnl'Y pacrionaraer oOmupHBIM  (OHIOM HAydHO-
TEXHUYECKOH JTUTEPATypPBI. |
!

PaGouas riporpamMma JUCIUILIMHEL cOcTaBileHa B cooTBeTcTBUM ¢ TpeboBaHusmu OI'OC BO nmo

Hanpasienuto  22.03.01 «MartepuaioBeieHIE U TEXHOIOTHN MaTePUAIOB»

PaGouyio mporpaMMy cOCTaBHII nmouent Hapmwua B.H.

Penenzent

I'masusnii Texxonor OO0 «KJIMO» E.B.Cepena

(MecTo pabotsl, JomkHOCTh, PO, moamnucs)

ITporpamMma paccMoTpeHa ¥ 0Jj00peHa Ha 3acefiaHul Kade TO u KM

[Iporokoi Ne 4 a o 77272 2075 rona |

3aBeayroiuit kagenpoii B.A.Keunn
(CDI/IO,'/HOJHIHCL)

PaGouas nporpamma paccMOTpeHa M ofo0peHa Ha 3aceXaHHH| yueOHO-METOAM 1€CKOH KOMHCCHH
HAaIlpaBJICHUS 22.03.01 «MarepuanoBeneHue 1 TgXHONIG U MaTepHaIoB)

ITpotokoi Ne 4 or__/ ; ‘ / 2 207 f ro/zla

IIpencenarens xomuccHu

B.A Keunu

Z-
(®UO, noanucek)




JIUCT NEPEYTBEPXJIEHUWSA
PABOYEN ITPOT'PAMMBI IUCHMUIIIMHBI (MO Y1)

Pabouyast mporpamMma ofo0peHa Ha Lot 54&#7 y4eOHBIH 10T
[Mpotokon 3acenanust Kapenpsbl Ne L or 10 roga

3aBeayromuii kagenpoi / / B.A.Keyun
P

Pabouas Hpbrpalea onobpeHa Ha 2010¢, / 201§ y4eOHBIN rojJ
I[Tpotokoi 3acenanus Kadenpel No 1 )9}07 108 17 roga

,,,,,

3aBemyrommii kadgempost 0 - AR B.A.Keunn
Pabouast mporpamma ogoOpeHa Ha 201§-20(9 yueGusrit ron /\
ITporokon 3acenanus kadenper N 1 or 31.08./8 roga ,//
3aBenyromuii kadenpoi B.A.Keunn

& * ¥




JIMCT IIEPEYTBEPKIEHUA

PABOYEW ITPOI'PAMMBI JUCHUTIIUHBI

Pabouas mporpamMma ogoopeHa Ha 20/19-2020 y4eOHBI roj

[Tporokon 3acenanus kadenper No

3aBeayromuii kadeapoi

g or £.06.19 roma

- e

BA. Heaun

PaGouyas mporpamma o100peHa Ha
ITporokou 3acenanus kadenper No

3aBenyromuii kadenpoit

y4eOHBIN o

oT roga

Pa6oyas mporpamma ogoOpeHa Ha
I[portokon 3acemanus kadenapsr Ne

3aBenyrouuii kadeapoi

y4eOHBIA roJ

oT rozga

Pa6ouas mporpamma oo0peHa Ha
[Tpotokoun 3acemanust kagenpsl Ne

3aBemyromuii kadenpoit

y4eOHbIH roJt

oT roga

Pabouas mporpamma 0j00peHa Ha _

[Tporokoi 3acenanus Kadenper Ne

3aBeayromuit kadenpoii

y4eOHBI! It

OT roga




Munucrepcerso odpa3oBanust u Hayku Poccmiickoit ®enepanun

(De)lepam)Hoe rocyaapCTBEHHOC 6IOZ()KCTHOC O6pa30BaTCJIBH06 YUPEIKACHUC

BBICIIIETO 00pa30BaHUsL
«BaaagumMupckuii rocyIapcTBeHHbINH YHHBEPCHTET

umeHd Anexkcanapa I'puropreBuda u Hukonas I'puropsesunya CroJieToBbIX)

Bar'y)
I/IHCTI/ITYT HHHOBAILIUOHHBIX TEXHOJIOTUH

Kadenpa «Texnonornn (HyHKIHOHATBHEIX U KOMIO3HLUOHHBIX MATEPUATIOBY

AKTyaTu3upoBaHHAs

pabodas mporpamMma
paccMoTpeHa u 0100

peHa

Ha 3aceffaHuu Kadeapsl
npoTokoa Ne or 20 1
3aBexyrommii Kadeapoi

B.A . Keunn

(moxmuce, GUO)

AxTyaJmu3anus padodeil nporpaMMbl I CUHIIHHbBI
TentoBbie nponecchbl M arperaThbl

(HaMeHoBaHHe AHCLHILINHEL)

HanpagjieHue moaroTroBKu 22.03.01 «MarepuajioBefieHHe B TEXHOJOITMH MATEPHAJIOB)

IIpoduas/mporpaMmma NOAroTOBKH ' -
VYpoBeHb BbIcHIero 00pa3oBaHus OakanaBpuar

®opma o0yuenus ‘ ‘ OuHas

Bnagumup 2015

PaGouass mporpamMma y4eOHOH IMCHMIUIMHEI aKTyaJd3HpoBaHa B 9
JATEPATYPBL

acCTy peKOMeHZIyeMOﬁ

AKTyannzaunx BBIIIOJIHCHA!

(moamuck, gomxHocTh, GUO)




