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Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro cranmapra (mpukaz Ne 907 ot 07.08.2020) no crenmanbrocty 18.05.01 Xumudeckas
TEXHOJIOTUSl HHEPrOHACBHIIIEHHBIX MaTepuaJoB W u3enuil g crneuuanusauuu  «TexHonorus
HHEPrOHACHINIEHHbIX MAaTEpPUAJIOB U M3/IENUNH» HA OCHOBAaHMM YYeOHBIX IJIAHOB Habopa 0Oydaroluxcs
2022 rona.

Pa3paboTunk nporpaMmsi:

HoueHt H.C. Xaitpymiuna

COI'1IACOBAHO

Pabouas mporpamMMa paccMoTpeHa M 0j100peHa Ha 3aceqaHuu Kadenpbl « TeXHONOrus TBEPIbIX
XUMHUYECKHX BEIECTB, MPOTOKOI OT 25.05.2022 1. Ne 9.

3aseayromuii kadpenpoit  Cocnacosano B.S. bazotos

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Henu ocBOeHMS U CHUTITTHHBI

[ensimu ocBoeHUs IUCHUIUIMHBI «Pa3paboTka HHEProHACHIIMIEHHBIX COCTAaBOB Ha OCHOBE
YTHIM3UPYEMBIX MAaTEPUAIIOB) SIBIISIOTCS:
a) MoJIy4eHUE CTYJEHTaMH 3HaHH 110 OCHOBHBIM METOJIaM pacieTa U SKCIePUMEHTAIbHOMY
OTNPEJICICHUIO B3PHIBUATO-Y)HEPTETUUECKUX XAPAKTEPUCTUK YTUIUZUPYEMBIX MATEPUAIIOB JIJIST UX
JalbHENIIero MPaKTUYECKOTo UCII0JIb30BAHUS
0) 0O3HaKOMJIEHHUE CTYJCHTOB C Ha3HAYEHUEM, 00IaCTAMU IPUMEHEHUS B3PHIBYATHIX COCTABOB HA OCHOBE
YTHJIM3UPYEMbIX MaTEPHUAJIOB, a TAKXKE C OpraHu3alueil U MpoBeieHueM padoT Mo cepTu(uKaluu
MPOJYKIIMH B COOTBETCTBHUH C JIEHCTBYIOIIMMUA HOPMATUBHO-TIPABOBBIMH JIOKYMEHTAMHU
B) oOyueHue crocodamM 6e30MacHOT0 MPUMEHEHHUS SHEPTOHACHIIICHHBIX MaTEPHAIOB

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucunmumna «Pa3paboTka HHEPrOHACHIIEHHBIX COCTAaBOB HA OCHOBE  YTHIIM3HPYEMBIX
MaTepUajoB» OTHOCHUTCA K (opmupyeMoil ydacTHUKamu oOpazoBaTesbHbIX oTHomeHud yactu OOIIl u
bopmupyeT y oOydaromuxcs MO crendanu3auud  «TeXHOJIOTHS 3HEProHACHIIIEHHBIX MAaTEpUaOB H
u3aenuii» Habop 3HaHUM, YMEHUH, HABBIKOB U KOMITCTCHIIHH.

Jjis ycrenHoro OCBOCHUsI AMCUUILUIMHBI «Pa3paboTka IHEPrOHACKHIIICHHBIX COCTAaBOB Ha OCHOBE
YTUIU3UPYEMBIX MaTepuanaoBy oOydaromuiics mo crenuanbHocTd 18.05.01 «Xumuueckas TeXHOIOTHUS
SHEPrOHACHIIIEHHBIX MAaTepHajoB M W3JCIUi» JIOJDKEH OCBOMTH MaTepual MPEAIIECTBYIOIINX
JTUCIUILINH:

1. AHanuTHnyeckas XuMus 1 (PU3UKO-XUMUYIECKHAE METO/IbI aHAIIN32

2. KOMIIOHEHTHI 3HEProHACHIIIEHHBIX MAaTEPUAJIOB: CTPOCHKE, CBOWCTBA, IPUMEHEHHUE
3. OOmias n HEOpraHUYecKast XUMHUS

4. Opranuyeckasi XUMHUS

5. ®usuka

6. ®dusnyeckas XUuMus

7. DNeKTpoTEeXHHUKa

Hucnunnmna «Pa3paboTka 9SHEProHACHIIICHHBIX COCTABOB HAa OCHOBE  YTHIIM3UPYEMBIX
MaTepUajoB» SIBISETCS NPEIUIECTBYIOUIEH M HE0OXOoAMMa Ui YCHEIIHOTO OCBOEHHS IOCIEMYIOLIUX
JUCLUTUINH:

1. KoMITO3UIIMOHHBIE YHEPTOHACHIIIIEHHBIE MATEPUAJBI M U3JIENINS HA UX OCHOBE
2. Ilpou3BoJCTBEHHAs MpaKTUKa (Hay4yHO- HCCIIe0BaTeNbCcKas paboTa)
3. Ceprudukanus 1 MEHEDKMEHT KauecTBa YHEPrOHACHIIIIEHHBIX MAaTEePUAIIOB U U3IEITUI

3. KoMmnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjibTaTe OCBOCHUS TUCHUITINHBI

IIK-6 Cniocoden pa3padaTbIBaTh TEXHOJOTHYECKHE NPOLECCh] YTHIM3ALUM 00enpuIacoB

[1K-6.1. 3HaeT NpUHIUITEI OPTaHU3ALNH 1 METO/IbI OLIEHKH 3(()EeKTHBHOCTH ITPOU3BOJICTB, 3aHATHIX yTHIIN3ANCH
OHCPTOHACBIIIECHHBIX MaTCPUAJTIOB U HSHeHI/Iﬁ; OpraHMu3alMOHHBIC, TCXHUYCCKUE, DKOJIOTUICCKNUEC 1 SKOHOMUYCCKUE aClICKThI
poOJIEeMbl YTHIN3AIMHA OOSTIPUITACOB

[1IK-6.2. YMeeT MoenupoBaTh TEXHOIOTHIECKHE MPOIECCH YTUIIN3ALNH U3 U epepadOTKN YTHIN3UPYEMBIX
MaTepuaoB U MPEATIOKNUTh OE30IaCHYI0 U 3KOJIOTHUECKYIO TEXHOJIOTHIO PACCHAPSKEHUS U3AEITHI 1 00/1acTh
WCIIOJIb30BaHMS YTHIIM3UPYEMbIX MaTepHaIoB

[1K-6.3. Brnaneer npuHIMIaMy nepenpoguinpoBaHus MPOU3BOACTB SHEPTOHACKHIIEHHBIX MaTEPUaIOB M N3AEIUH Ha BBITYCK

KOHBepCI/IOHHOi;I MNPOAYKIIMH; HaBbIKaMH1 Oe30macHoO pa6OTLI IIpU pacCHaps)KECHUN I/I3I[CJ'II/II\/’I

B pe3yabTare 0ocBOeHHSI JUCHUIINHBI 00y4YaIOLIMIiCS 10/I7KEeH

3HATh:
- OCHOBBI TEPMOJMHAMUKHU B3pBIBA, GOPMBI pabOTHI B3pbIBA, (PU3HKO-XMMUYECKHE U B3PbIBUATHIC

xapaktepuctuku BB; penentypy pasnnuneix Tunos BC, nx repMoanHaMu4ecKkue, TEXHOJIOTHYECKUE U



9KCIUTyaTalluOHHBIE XapaKTEPUCTUKH, 00JIaCTh IPUMEHEHHUS;;

- COBPEMEHHBIE METO/IbI TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO OIIPENIEIIEHHS COCTaBa, CTPYKTYPbI
BELIECTBA, B3PbIBYATO-?HEPIETUUYECKUX XAPAKTEPUCTHK, UX TEOPETUUECKUE OCHOBBI, BO3MOXHOCTH U
TPaHULIBI IPUMEHUMOCTHU

Ymern:

- Ha OCHOBAHUU PACUYETHBIX SHEPreTUUYECKUX XapAaKTEPUCTUK I10KA3aTh [1€PCIIEKTUBBI IPUMEHEHHUS
YTWIM3UPOBaHHBIX BB;

- B J1a0OPaTOPHBIX YCIOBUSIX IKCIIEPUMEHTAIBHO ONPEAEIATh OCHOBHBIE CBOMCTBA U CTPYKTYpHBIE
XapaKTEePUCTUKHU YTHIN3UPOBaHHBIX DHM;

- paboTaTh ¢ HAyYHO-TEXHUYECKOM, IATEHTHOW U NIEPUOANYECKOM IUTEPaTypOil B

u3y4aeMoi 00JacTu (B TOM YHCIIE C JIEKTPOHHBIMU HCTOYHUKAMH WH(POPMALIKN)

Baagern:

- HaBbIKaMU 0e301acHOl paboThI CO B3pbIBYATHIMU BEILIECTBAMU;

- paC4€THBIMU MCTOAAaMH 11O MOACIIMPOBAHUIO B3PBIBUYATBIX COCTABOB HAa OCHOBC YTHJIM3UPOBAHHBIX BB

4. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI
OO6mias TpyA0EMKOCTh IUCIIUIUIMHBI COCTABIISIET 4 3aueTHbIE eMHUIBI, 144 vaca.

Buapl yueOHOI paboThI (B yacax) O11eHOYHBIE CpeCTBA
Ne Paznen Ceme- JUI IPOBEJICHUS
IIpaktuueckue | JlaGopa- o
/1 JUCLUTUTAHBI cTp Jlexuus KCP CPC TEKyILEH U TPOMEXKY-
3aHATHUA TOPHBIC v
TOYHOH aTTecTaluu

1 2 3 4 5 6 7 8 9

Oo6mas Pedepar
XapaKTepUCTHKA 10 3 6 6
B3PBIBYATHIX
MaTepHaoB

Teopernueckue KonrponsHas padora

OCHOBBI 10 12 6 6
B3pPbIBYATBIX

TpeBpalieHui

dusuko- KonTtponbHas paborta;
XUMHUYECKHE Jlaboparopnas paboTa
HCCIIeIOBAHMS 10 3 18 6 6
YTUIU3UPYEMBIX
BB, nopoxos u
TOTLUTUB

YTunusupyemsle
B3pBIBUATHIC
MaTepHalbl KaK
KOMIIOHEHTEI
Pas3INYHBIX
COCTaBOB

10 9 18 6 6

D¢ dexTHBHOCTD KonrponsHas padora
COCTaBOB Ha
5. | ocHOBe 10 6 6 6
YTHIN3UPOBAHHBIX
MaTepHaioB

Ananus
COBPEMEHHOTO
YPOBHS Hay4YHBIX
HCCIICIOBAHUH 1
MPAKTHICCKUX
pa3paboTok B
obnactu
MIPOMBIILICHHBIX

10 3 6 6




Bunbr yaeOHO# paboThI (B Hacax) OrneHoYHbIE CpeICTBA
Ne Paszgen Ceme- Tpaxraeciue | JlaGopa- TS l'IUpOBe,Z[eHI/I}I
n/m JUCLATUIAHBI cTp Jlexuus KCP CPC TEKYILEH U TPOMEXKY-
3aHATHUA TOPHBIE .
TOYHOH aTTeCTalyu
1 2 3 4 6 7 8 9
BB na ocHOBe
YTHIA3UPOBAHHBIX
OHM
Hroro no 10 36 36 36 36 JAuddepenupoBaHHbIi
ceMecTpy 3ayer
5. Couepma}me JEKIIMOHHBIX 3aHATHH O TeMaM
No MNupukaTopsl
- /;1 Paznen nucumminHel Yacel Tema JIEKIIMOHHOTO 3aHATUS JOCTHIKEHHUS
KOMITCTEHIINU
1 2 3 4 5
1. | OOmas xapakTepucTHKa B3PHIBYATHIX 3 Beenenwne. Llenn n 3amaun kypeca. | ITK-6.1
MaTepHajoB Ucropuueckuil myTh pa3BUTHS IK-6.2
KOHAEHCUPOBaHHbIX BM.
CoBpeMEHHOE COCTOSIHUE U
HEepCIEeKTUBBI pazsutusi BM
2. | Teopernyeckre OCHOBBI B3pBIBYATHIX 12 OO61e TepMUHBI U TOHATHUS O I1K-6.1
MpeBpaleHuH B3pBIBE U B3PHIBUATHIX I1K-6.2
Marepuanax XUMUYECKUNA U
¢du3nyecknii B3pbIB. PakTophI
B3pbIBa. BUJbI B3pbIBUATHIX
NpeBpalieHui
3. | OU3HKO-XUMHUCCKUE UCCIICOBAHUS 3 OcHoBHbIe pusuko-xumuueckue | [1K-6.1
yTuinzupyembix BB, mopoxoB u Tonnus U TEXHOJIOTUYECKUE IK-6.2
XapaKTEePUCTHKU
YTHIA3UPOBAHHBIX B3PHIBUATHIX
BeleCTB. MeTOAbl UCIIBITAHUN
4. | Yrunusupyemble B3pbIBUaThIe MaTepralibl Kak 9 Homenknarypa B3pbIBUATHIX I1K-6.1
KOMITOHEHTBI PA3INYHBIX COCTaBOB MaTepuasoB, MOJyIaeMbIX IIPH I1K-6.2
MIPOMBIIITIEHHON TiepepaboTke
9JIEMEHTOB B3pPBIBYATBIX
MaTepHajoB U3 OOCTPUIIACOB U
UX MPAaKTUYECKOE HCIOIb30BaHUE
5. | DdhexTHBHOCTH COCTABOB HA OCHOBE 6 DKCIepUMEHTAIbHAS OIICHKA I1K-6.1
YTHWIM3UPOBAHHBIX MATEPUAIIOB 3¢ GEeKTHBHOCTH IPUMEHEHUS I1K-6.2
GaNIMCTUTHOTO PAKETHOTO
TOILIMBA B KAYECTBE
CEHCHOMIIN3aTOPOB B
9MyJbCHOHHBIX BB
6. | AHanH3 COBPEMEHHOTO YPOBHS HayIHBIX 3 OmnpenencHue ypoBHS U [K-6.1
WCCIIEIOBaHUH U MIPaKTHIECKUX pa3paboToK B TEHJCHIUH pa3BuThs TexHonorun | [1K-6.2
obGusiactu mpombInuIeHHBIX BB Ha ocHOBe W TEXHHUKH IO HCCIIelyeMOl TeMe
yTunusuposanHeix OHM
BCEI'O 36
6. Conep:kaHue MPaKTHYECKUX/CEMUHAPCKUX 3aHATHI
HpOBe,Z[CHI/IC HpaKTI/I‘-IeCKI/IX/CCMI/IHapCKI/IX 3aHATHMN HE npeayCcCMOTpCHO y‘le6HBIM IIJIaHOM
7. Conep:xaHue 1a00paTOPHBIX 3aHATHIA
WNnnukarto
pbl
Ne JIOCTHKEH
Paznen nucuruIinHbl Yacel Tema 3anarTus
/11 us
KOMIIETEHI]
un
1 2 3 4 6
1. | OU3UKO-XUMHUECKUE HCCIICAOBAHUS 18 MHuKpoaHaan3a yTHIN3UPOBaHHBIX BB u T1K-6.2
yruimsupyembix BB, mopoxoB u Tornus BC ¢ momo1pto yHUBEpCaIbHOTO T1K-6.3




Munpukaro
pBI
Ne JIOCTHIKEH
Pa3nen nucHuImuInHbI Yacer Tema 3anarus
n/m ns
KOMIIETEHI]
20y
1 2 3 4 6
MOJIAPHU3ALMOHHOTO HayYHO-
MCCJIEI0BATEIbCKOI0 MUKPOCKOIIA
Olimpus 53, ka4ecTBEeHHOTO
peHTreHo(a3oBoro aHaim3a Ha
mudpaxromerpe Rigaku Ultima IV ¢
CHIIOJIb30BAHHEM MAKETa IIPOTPaMM.
2. | Yrunusupyemble B3pbIBUaThIe MaTepualibl Kak 18 MopenupoBaHue KOMIIO3UIIUH [1K-6.2
KOMITOHEHTHI pa3JIM4HbIX COCTABOB npoMblieHHbIX BB ¢ ucnons3zoBanuem [IK-6.3
MPOTPaMMHO-METOJHIECKOT0 KOMIUIEKCA
«Model» o pacgery B3pbIBUATO-
9HEPreTUUECKUX XaPAKTEPUCTHK.
OmnpeneneHne COBMECTUMOCTH
KOMITOHCHTOB MOJIETTbHONH KOMIO3UIINN
npoMBB ¢ ucnons3oBanueM
yrunusupyemsix BB u 6e3onacHbix
PEKMMOB PUTOTOBIICHUS] KOMITO3HLIUH
BCEI'O 36
8. CamocTrosiTesibHast paboTa
MNuaukaTopel
Ne TeMbl, BBIHOCHMBIE HAa CAMOCTOSITEIbHYIO
i pabory Yacel ®opma CPC JOCTHIKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | OOmas xapakTepuCcTHKa B3PHIBYATHIX 6 HanmcaHue pedepara IK-6.1
MaTepHaoB [1K-6.2
I1K-6.3
2. | Teoperuueckre OCHOBBI B3PbIBYATBIX 6 MOJITOTOBKA K KOHTPOJIBHOH paboTte I1K-6.1
IIpeBpaleHUH I1K-6.2
I1K-6.3
3. | OUBMKO-XUMHUYUECKUE HCCIICIOBAHUS 6 MOATOTOBKA K KOHTPOJBHOM paboTe, I1K-6.1
yTuiamsupyeMeix BB, mopoxos u Tornus MOJTOTOBKA K JIaOOpaTopHOI paboTe I1K-6.2
I1K-6.3
4. | YTunusupyeMble B3phIBUATHIC MATEPHUAIIBI 6 MOJITOTOBKA K KOHTPOJIBHOM padoTe, I1K-6.1
KaK KOMIIOHEHTBI Pa3JInYHbIX COCTABOB MOJIrOTOBKA K JIA00paTOpHOi padboTe I1K-6.2
I1K-6.3
5. | DddexkTrBHOCTH COCTABOB Ha OCHOBE 6 MOJITOTOBKA K KOHTPOJIBHO paboTte [K-6.1
YTHIU3UPOBAHHBIX MATEPUATIOB [1K-6.2
I1K-6.3
6. | AHaTM3 COBPEMEHHOTO YPOBHS HAYYHBIX 6 MOJITOTOBKA K KOHTPOJIBHO paboTte [K-6.1
HCCIIEIOBAaHUM U MPAKTUUECKHUX T1K-6.2
pa3paboToK B 00JIACTH MTPOMBIIIIEHHBIX I1K-6.3
BB Ha ocHoBe yrunnsupoBaHHsix OHM
BCEI'O 36
8.1 KonTpoJb camocTosiTe1bHON padoThl
HNupukaTopst
Ne TeMbl, BBIHOCHMBIE HAa CAMOCTOSITEIEHYIO
i pabory Yacel ®dopma KCP JOCTHIKEHHUS
KOMITETEHIIMU
1 2 3 5 6
1. | OOmas xapakTepuCTHKa B3PBIBYATHIX 6 mpoBepka pedepara I1K-6.1
MaTepuagoB I1K-6.2
I1K-6.3
2. | TeopeTnuecKkne OCHOBBI B3PHIBYATHIX 6 MIPOBEPKa KOHTPOJIBHOM pabOThI I1K-6.1
MIpeBpaICHHIA I1K-6.2
I1K-6.3
3. | OUBMKO-XUMHUYECKUE MCCIICIOBAHMUS 6 npreM J1abopaTopHoil padboTsl, mpoBepka | ITK-6.1
yrunusupyeMsix BB, nopoxos u Tomnus KOHTPOJILHOH PaboThI I1K-6.2

I1K-6.3




MunukaTopsl
Ne Tembl, BEIHOCUMBIE HAa CAMOCTOSITENBHYIO
i pabory Yacer ®dopma KCP JIOCTIKEHUS
KOMITCTEHIIHU
1 2 3 5 6
4. | YTunusupyemble B3phIBUATHIC MATEPHAIIBI 6 npreM abopaTopHoii pabotsl, mpoBepka | [TK-6.1
KaK KOMIIOHEHTHI Pa3INIHbBIX COCTABOB KOHTPOJIBHOI paboTHI I1K-6.2
I1K-6.3
5. | OddexTrBHOCTS COCTABOB Ha OCHOBE 6 MIpOBEpKa KOHTPOIBHOM paboThI [K-6.1
YTHIU3UPOBAHHBIX MAaTEPHAIOB I1K-6.2
I1K-6.3
6. | AHamM3 COBPEMEHHOT'O YPOBHS HAYYHBIX 6 NpoBepKa KOHTPOJILHOH PaboThI I1K-6.1
HCCIICIOBAaHUN U MPAKTUYECKIX I1K-6.2
pa3paboToK B 00JIACTH MIPOMBIIUIEHHBIX I1K-6.3
BB Ha ocHoBe yrunnsupoBanHeix OHM
BCEI'O 36

9. Ucnosib30BaHUE PEHTUHIOBOI CHCTEMbI OIleHKH 3HAHUI

[Ipu oneHke pe3yibTaTOB AESITEILHOCTH OOydYaroIMXCs B paMKax AUCHUIUIMHBI «Pa3paborka
HHEPrOHACHIIIEHHBIX COCTABOB HA OCHOBE YTWJIM3UPYEMBIX MATE€pPUAIOB» HCIIOJIb3YeTCS pEeHTHUHIOBas
cucremMa. MakcuMaiabHOE€ U MUHUMAIbHOE KOJIMUYECTBO OayuIOB MO Pa3jMYHbIM BHUJAM yuyeOHON padoThl
ormucano B «llomoxkeHnn o GaNIBHO-PEHTHHIOBOM CHCTEME OIEHKU 3HAHHWM CTYACHTOB M OOECIECUECHHUS
kadecTBa yuebHoro nporeccay ®I'bOY BO KHUTY.

PeliTunroBas onenka Gopmupyercs Ha OCHOBAaHMM TEKYILEro U MPOMEKYTOYHOTO KOHTPOJA. 3a
KOHTPOJIbHBIE TOYKH CTYAEHT MOXKET MOJyYHUTh MUHUMAIFHOE U MAaKCUMaIIbHOE KOJIMYECTBO OaIoB (CM.
Tabnumy).

OueHOYHBIE CPEICTBA Koa-Bo MuH.0a/1110B Makc.0a/1510B
10-it cemecTp
JlabopaTopHnas paboTa 2 24 40
Pecdepar 1 12 20
Kontposnsnas pabora 4 24 40
HTtoro 60 100

10. OueHouHble cpeacTBa A8 TeKYLIEro KOHTPOJISI YCIeBAeMOCTH, NPOMeKYTOYHOM
aTTecTally 110 HTOIaM OCBOCHHS JMCIHIIIHMHbI
OneHouHbIe cpencTBa JUIsl MPOBEACHUSI TEKYIIEro KOHTPOJIS YCIEBAaEMOCTH, IPOMEXKYTOUYHOM
aTTeCTallud M UTOTOBOW aTTeCTallMM pa3padaThIBalOTCS COIVIACHO MOJIOKEHHI0 0 POHIaX OIEHOYHBIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpaMMbl U O(QOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UndopmannoHHO-MeTOAMYECKOE 00ecniedeHne TUCIUTIINHBI

11.1. OcHoBHas JuTEpaTypa

[Ipu w3ydeHunm juctMIIMHBL «Pa3paboTka HSHEProHACHINIEHHBIX COCTAaBOB HAa OCHOBE
YTUJIM3UPYEMbBIX MaTEpHUajoB» B KauyeCTBE OCHOBHBIX HCTOYHUKOB HMHQOpPMAIMH PEKOMEHIYETCS
MCIOJIb30BaTh CIEAYIOIYIO JIUTEPATYPY:

OcHOBHBIC MCTOYHUKH MHPOPMALLUH KosmuecTBo 3K3eMILISIPOB

H.C. Xaitpynnuna, B.H. Anexcannpos, B.A. 68 sx3. YHUL] ®I'EOY BO «KHUTVY »
bazoros, [IpomblnieHHas KOHBEpCUS U
yTuim3anus 6oenpunacon [ Y4eOHUK] TEKCThI
neximii: Kazans : , 2008
H.C. Xaitpynnuna, B.H. Anexcanapos, B.. http://ft.kstu.ru/ft/promyshl-utilizatsiya.pdf
bazotos, [IpomblnneHHas KOHBEPCHS U Hoctyn ¢ IP angpecoB KHUTY
yTuiIM3anusa 6oenpunacos [DJIeKTpOHHBIN pecypc]
TekcThI Tekiui: Kazans : , 2008
O.T. lllununa, A.B. Kocrouko, I'.P. CtpekanoBa, | 214 sk3. YHUL] ®T'BOY BO «KHUTY»
KonBepcus npeanpusiTuii mopoxoBoit
MPOMBIIITICHHOCTH [ YueOHuK] yuel. mocodue:
Kazans : , 2005




11.2. JonmoaHuTeIbHAS JIUTEPATYPA
B kauecTBe [OMOTHUTENBHBIX WCTOYHHKOB WH(MOPMALMM PEKOMEHAYETCS HCIIOIb30BaTh
CJIEYIOIYIO JIUTEPATypy:

JlonoJiHUTe/IbHbIE HCTOYHUKH HH(OPMALMU KosmnuecTBo 3K3eMILIsIpOB
b.B. Maneesuu, B.I1. Bunnukos, B.C. 3aBbs10B 7 sx3. YHUL] ®I'BOY BO «KHUTY »
[ np.], Karanor TeXHOJIOrH4ecKoro
000pyIOBaHUs YTUIU3AIUN OOCTIPUITACOB U
nepepaboTKH 0CBOOOXKIAIOLINXCS MAaTEPUATIOB
[Karanoru] : M. : IIMK BUHUTH, 2010
E. . Koaranos, B. . Cocaun, [IpoMblliieHHBIE 7 sx3. YHUL] ®I'BOY BO «KKHUTVY »
B3pbIBUaThie BeniecTBa : Ku.2 [[Ipouee] :
Jzepxkunck : Kpucrami, 2010
B. . Axmenmuna, T. . Jlugenko, B. . 70 sx3. YHULL ®TBOY BO «KKHUTY»
Anexcanapos, Bogocoaepxaiiiye B3pbIBUaThie
BemiecTBa [ YueOHuk] yueb. mocobue: Kazans :
2010
, KoMIekcHast yrum3anus OObIYHBIX BHIOB 3 5k3. YHUILL ®TI'BOY BO «KHUTY »
6oenpumnacos [IIpouee] 5-1 Mexaynapoanas
Hay4YHO-TEXH. KOH(. : COOpHHK IOKIaI0B : 11-12
ceHt. 2003 r., r. KpacHoapmetick: M. : Opyxue u
Texnoyoruu, 2003

11.3. DyileKTpOHHBIE HCTOYHUKH HH(OpManuu
[lpu w3ydenun aucrmuiMHbl «Pa3paboTka HSHEPrOHACHIIEHHBIX COCTABOB HAa OCHOBE
VTUIM3UPYEMBIX ~ MaTE€pHajoB»  MPEIyCMOTPEHO  HCIIOJIB30BAaHHE  DJIEKTPOHHBIX  MCTOYHUKOB
nHpopMauu:
. OnextponnsbIil katajgor YHUIL KHUTY: Pexum nocryna: http://ruslan.kstu.ru/
. OBC «Jlanb»: Pexxum goctyna: https://e.lanbook.com
. O6pazoBarenpHas miaThopma «HOpaiit»: Pexxum gocryna: https://urait.ru/
. OBC «Znanium.com»: PexxuMm poctyna: http://znanium.com/
. OBC YuuBepcuterckas oubnuoreka onnaita: Pexxum goctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum noctyna: http:// www.iprbookshop.ru/
. OBC BOOK. ru: Pexxum nocryna: https://www.book.ru/
. Hayunas snextponHas 6ubamnoteka https://elibrary.ru/

01N LNk~ WN—

YHHUII
Co2nacoeéano

11.4. IlpodeccuonasibHbie Ha3bl JAHHBIX U MHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3el janHEIX

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

WNHupopmanioHHble ClIpaBOYHbIE CHCTEMBI
CrpaBouno-nipaBoBas cucrema «I’APAHT» [loctyn cBoOoHBINH: www.garant.ru
CrnpaBouHno-npaBoBas cucreMa «Koncynbrantlntocy» Jloctyn cBo6ogHBIN: Www.consultant.ru

[Tarentnas 6a3a nanapix EIIATUC — pexxum noctyma:http://www.eapatis.com

12. MarepuaJibHO-TeXHHYECKOe oOecredeHne T CHUIINHbI



JIuueH3upoBaHHOE MPOrpaMMHOE 0OecTiedeHre 1 CBOOOIHO paclpoCTpaHsieMoe POrpaMMHOE
o0ecriedyeHre, B TOM YHCIIE OTEYECTBEHHOTO POU3BOCTBA, HCIIOIB3YEMOE B yUeOHOM Ipoliecce Mpu
OCBOCHUU JAUCHUIUINHBI «Pa3paboTka SHEProHaCHIIIEHHBIX COCTABOB HA OCHOBE YTUIM3UPYEMbIX
MaTepUaIOB:

Odwucusle u aenoseie mporpammbl: ABBY'Y FineReader 9.0 npod;
Oducusie u genossie mporpammer: MS Office 2007 Russian;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
Oduchble u nenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip
brnoknot Notepad
Sunexc bpaysep
HomnomaurensHoe [10 moctymHoe mo 6ecruiatHoi moanucke ot Microsoft

[TO nns xomnexkTuBHOM paboThl Microsoft Teams

Hayunoe ITO: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)
Hayunoe I10: MATLAB Academic (B kommuiekte ¢ Simulink Academic)

[10 umeroniee TMMUT 110 CPOKY HUCIIONb30BaHUs (3aKkyrieHoe BY3om)

CAIIP: CAIIP CAD Assyst System
CAIIP: KOMITIAC-3D LT v12

Y4eOHbIe ayIUTOPUH JJIsI TPOBECHUS YICOHBIX 3aHATUN OCHAICHBI 000PYI0BAHUEM:

1. YOII

2. 317 U-2 xab.
3.212 H-1 xab.
4. 321 U-2 xab.
5. 143 -2 kab.
6. 146 -2 xab.

TEXHUYCCKUMU CPEACTBAMU O6y‘{eHI/I$IZ

1. I'mapasnnueckuii mpecc 2I1I- 10

2. [IpoekTtop

3. ®ypse - cnektpodorometp Nicolet iS 5

4. TlonspuzanmonHbiil Mukpockon Olimpys 53

5. 3MepuTenbHO-BBIYUCINTENBHBIN KOMIUIEKC "Bynkan"

6. Muddepennmansao ckanupyromuii kamopumerp DSC 823 "Mettler Toledo"

[TomerneHus 111 CaMOCTOSATEIHLHOM pabOThI OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM:

1. Ilepconanbubiii KomnbioTep Ha 6a3e AMD A10 - 6800K nHa onepanuonnoi cucreme Windows 7,
2. IIpoextop EPSON EB-595Wi

3. NnrepaktuBHas qocka EPSON H599LCU

C BO3MOKHOCTBIO OJKITIOUEHUS K ceTH «/HTepHeT» U 00ecieueHbl JOCTYIIOM B AJIEKTPOHHYIO
uHpopmannonunyro cpeny KHUT

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH



B mnpouecce ocBoeHust aucuuiuinHbl «Pa3paboTka 3HEPrOHACHIIICHHBIX COCTAaBOB HAa OCHOBE
YTUIM3UPYEMbIX MaT€PHAIIOB)» UCIOJIb3YIOTCS CIELYIOLIEe 00pa30BaTEIbHbIE TEXHOIOTHH:
- JIEKIIMH B TPAAULIIMOHHOMN (hopMe C NCTI0IB30BAHNEM MILTIOCTPALIMOHHOTO MaTepHrala B BUIE
KOMIIBIOTEPHBIX IIPE3CHTALUH;
- MOJITOTOBKA MTPE3CHTAIMH 110 TEMaM CaMOCTOSATENbHBIX padoT;
- nabopaTopHble padoThl B TPAJAULIMOHHOHN (popme, 1abopaTopHbIe pabOTHI C IEMEHTAMU HAYYHOTO
MCCIICIOBAHMSI U PELICHHUEM MPOOJIEMHBIX 3a/1a4 C MOCIEAYIOMIMM 00CYXKICHUEM PE3yIbTaTOB pabOTHI
CTY/IEHYECKHX HCCIIEeI0BATENbCKUX YUEOHBIX TOArPYIIIL, JAOOPATOpHBIE pabOThI, HA KOTOPBIX
00y4aroIUMUCS BBITIOIHAIOTCS (YHKIUN PYKOBOAMUTENS YU€OHOM MOATPYIIIEI,
- TPYIIIIOBBIE TUCKYCCUU;
- nH(popmanmonHbie TexHonoruu (pu BeimosHeHNH CPC);
- BCTPEYM U MacTep-KJIacchl BEyIUX CHELUATUCTOB-IIPAKTUKOB B 00JIACTH UCIOIb30BAHUS
COBPEMEHHBIX METOJIOB UCCIIEI0OBAHUS CTPYKTYPBI U CBOMCTB MaTrepuaoB, B ToM uncie DHM.



