MUWHOBPHAYKHW POCCHUA
beneparbHOE TOCYAAPCTBEHHOE OO0 KETHOE
o0pa3oBaTenbHOE YUpPEXKJACHHUE BHICIIEr0 00pa3oBaHUs
«Kazanckuil HanmmoHaIBLHBIIA UCCIIEA0BATEILCKHUHT
TEXHOJIOTMYECKUN YHUBEPCUTET)

(®I'BOY BO «KHUTY»)

YTBEPXIAIO
ITpopexTop no yuebHol paboTte

..éé‘ié JIIII. CynranoBa

«30» mast 2022 .

Paboyas nporpamMmma AVCUMNMVHBI B BUAE 3MEKTPOHHOIO JOKYMEHTa BbIrpy>KeHa 13
VHOPMALIMOHHO CUCTEMbI YNPaBIIEHNS YHUBEPCUTETOM U COOTBETCTBYET
opuruHany

MpocTas anekTpoHHasa noanwuce, ID nognuen: 1060

Moanwucan MpopekTop no y4ebHon pabote [.LU. CyntaHoBa

[ata 30.05.2022

PABOYAS TIPOTPAMMA
o aucuuniuae «PASPABOTKA SHEPI'OHACBIIIEHHBIX COCTABOB HA OCHOBE
YTUWIN3UPYEMbBIX MATEPUAJIOB»

CrnenuanbHOCTh: 18.05.01 Xumuveckasi TEXHOJIOTHS YDHEPTrOHACHIIIEHHBIX
MaTepHaJoB U U3EIHil
Creunanusanusi: [TpomblnenHast 6e30nacHOCTh TPOU3BOJICTB

OHCProHaChIIICHHBIX MATCPHAJIOB

Kpamudukarms BeimyckHuka: MHxeHep

®opma o0yuyeHus: Ouynas
HNHucturyt: W HXeHEepHBIN XMMHUKO-TEXHOJIOITMYECKUNA HHCTUTYT
Kadenpa-pazpaboTunk: Kadenpa «TexHonorust TBepAbIX XUMHUYECKHX BELIECTB
Kypc; cemectp 5; 10
Bun Harpysku Yacel 3a4éTHBIE €TUHUIIEI

Jlexmmst 36 1
JIaGoparopHas paboTa 18 0,5
KoHTposab camocTosiTenbHOM paboThl 36 1
CamocrosiTenpHas pabora 54 15
®opma arrectauuu: JuddepeHnupoBaHHbIi 3aueT
(10 cem)

Bceero 144 4

Kazans, 2022




Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro crangapra (mpukaz Ne 907 ot 07.08.2020) no cnenmanbroctr 18.05.01 Xumudeckas
TEXHOJIOTUSl JHEPrOHACHIIICHHBIX MAaTepUaloB M W3AEAMM Uil cnenuanu3anuu  «lIpombliuieHHas
0€30aCHOCTh ITPOU3BOJICTB SHEPrOHACHIIIEHHBIX MAaTEpUAIOB» Ha OCHOBAHMUHU Y4eOHBIX IJIAHOB Habopa
obyuaromuxcs 2022 rona.

Pa3paboTunk nporpaMmsi:

HoueHt H.C. Xaitpymiuna

COI'1IACOBAHO

Pabouas mporpamMma paccmoTpeHa U oj100peHa Ha 3acenaHuu kadenpsl «TexHonorus TBepabIx
XUMHUYECKHX BEIECTB, MPOTOKOI OT 25.05.2022 1. Ne 9.

3aseayromuii kadpenpoit  Cocnacosano B.S. bazotos

YTBEPXIAEHO
Hauansuuk nentpa YMI] Ymeepoicoaro JI.LA. KuraeBa



1. Henu ocBOeHMS U CHUTITTHHBI

[ensimu ocBoeHUs IUCHUIUIMHBI «Pa3paboTka HHEProHACHIIMIEHHBIX COCTAaBOB Ha OCHOBE
YTHIM3UPYEMBIX MAaTEPUAIIOB) SIBIISIOTCS:
a) MOJIy4eHUEe CTYJeHTaMH 3HAHHUM 110 OCHOBHBIM METOJIaM pacyeTa U SKCIIEPUMEHTAILHOMY
OTMPEJICICHUIO B3PhIBUATO-Y)HEPTETUUECKUX XAPAKTEPUCTUK YTUIUZUPYEMBIX MATEPHAIIOB TSI MX
JalbHENIIero MPaKTUYECKOTo UCII0JIb30BAHUS
0) 0O3HaKOMJIEHHUE CTYJCHTOB C Ha3HAYEHUEM, 00IaCTAMU IPUMEHEHUS B3PHIBYATHIX COCTABOB HA OCHOBE
YTUJIM3UPYEMbIX MaTEPHAJIOB, a TAK)KE C OpraHu3aliel U MpoBeeHUeM padoT 1Mo cepTUdUKauu
MPOJYKIIMH B COOTBETCTBHUH C JIEHCTBYIOIIMMUA HOPMATUBHO-TIPABOBBIMH JIOKYMEHTAMHU
B) oOyueHue crocodamM 6e30MacHOT0 MPUMEHEHHUS SHEPTOHACHIIICHHBIX MaTEPHAIOB

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOTrPaMMbl

Hucunmmna «Pa3paboTka HHEPrOHACHINICHHBIX COCTAaBOB HA OCHOBE  YTHIIM3HPYEMBIX
MaTEepHaJIOB» OTHOCUTCS K (OPMHpPYEeMOW ydaCcTHUKaMHu oOpa3oBarenbHbIX oTHomieHuid yactu OOIl u
dopmupyer y oOydarounmxcs mno cnenuanuzauuud  «IIpombinuieHHas 06€30MacHOCTh TPOHU3BOJCTB
9HEPrOHACHIIIEHHBIX MAaTEPHATIOB» HA0OP 3HAHUN, YMEHH, HABBIKOB M KOMITCTEHIIHH.

Jlis ycrenrHoro OCBOCHUsI AMCUUIUIMHBI «Pa3paboTka SHEPrOHACKHIIICHHBIX COCTAaBOB HAa OCHOBE
YTUIM3UPYEMBIX MaTepHajioB» oOydaromiuiics mo cnernuaibHocTH 18.05.01 «XuMuveckas TEXHOJIOTHSI
SHEPrOHACHIIICHHBIX MAaTepHajoB M W3JCNUi» JOMHKEH OCBOMTH MaTepuall IPEAIIECTBYIOMINX
JMCIUTUTHH:

1. Anaimtudeckast XuMuUs U PU3UKO-XUMHYECKHAE METO/IbI aHATH3a
2. O0mras 1 HeopraHWYeCcKass XUMHUS

3. Opranuveckasi XuMust

4. ®uzuka

5. Ousuyeckas XuMus

6. DneKTpoTEeXHHUKA

Hucunmumna «Pa3paboTka HHEPrOHACHINICHHBIX COCTAaBOB HA OCHOBE  YTHIIM3HPYEMBIX
MaTEepHaJIOB» SBJISICTCS TPEANISCTBYIOIICH M HEOOXOJuMa Il YCHEIIHOTO OCBOCHHSI IMOCIEYIOIINX
TVCTIUATUTHAH:

1. ITpousBoacTBEHHAs NMpaKTHKa (Hay4HO- UCCIIe0BaTeNbCKas paboTa)

3. Komnerenunu odyuyarmerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AUCHHUILIUHBI

ITK-6 CnocodeH ocyecTBISTH KOHTPOJIb BBITIOJHEHUS] TPEOOBAHUI MPOMBIIIJIEHHOH 0€30MaCHOCTH NPU
YTHIU3AIUM SHEPrOHACHIIEHHBIX MATEPHAJIOB U D0eNpPUNAacoB

[IK-6.1. 3HaeT METOOTIOTHIO KOHTPOJIS 32 COOFOICHIEM PaBUII AKCILTyaTalliH, IPUHIIMIIOB OpTaHU3aIliH TPOU3BOJICTB,
3aHATHIX YTWIH3aNKeH SHEPTOHACHIIICHHBIX MaTePHAaJIOB U H3ICIHI IS 00ecTieueHIs OpraHu3allHOHHO -TeXHUIECKHX,
9KOJIOTHYECKUX TPEOOBAHUH MPOMBIIIIICHHOW O€30MTaCHOCTH

[IK-6.2. YMmeer cTaBuTh 1 (OPMYIHPOBATH 33/1a9H IO MIPOMBIIIJICHHOW O€30MIaCHOCTH Ha MPOU3BOJICTBAX YTHIIN3AIIUHI
W3IETUH 1 IepepaboTKN YTHIN3UPYEMbIX SHEPTOHACHIIIIEHHBIX MaTepHAIOB

TTIK-6.3. Brnageet HaBBIKaMU KOHTPOJISI BBITIOTHEHHS MIPEANMCAHUN OPTaHOB TOCYIapCTBEHHOT'O KOHTPOJIS M HAA30pa 3a
coOmoaeHneM TpeboBaHNH POMBIIUIEHHONH 0€30IaCHOCTH Ha MPOU3BOCTBAX PAaCCHAPSDKEHHS OOSTPUIIACOB M TEXHOJIOTHHA

KOHBEPCUOHHOW MPOIYKLIUU

B pe3yabTare 0cBOeHUSI TUCHMILINHBI 00y4aIOIIMIACH T0JIKEeH

3HATh:
HpI/IHHI/IHOB OpFaHI/ISaHI/II/I HpOHSBO)ICTB, 3aHATBHIX ywmmauneﬁ BHepFOHaCLIH_[eHHI)IX MaTepI/IaJ'IOB
YMeTh:

DopMyupoBaTh 3a/1a41 MO0 BOIMPOCAM MPOMBIIIJICHHON 6€301acHOCTH Ha POU3BOJACTBAX YTHIU3AINH



OHM wu ux nepepaboTku

Baagers:

CobmoieHust TpeOOBaHMIA TPOMBIIITICHHON 0€30MaCHOCTH U AKOJIOTMYHOCTH TPOU3BOJICTB 110

nepepaboTke yTum3upyembix JHM

4. CTpyKTYypa " coJepKaHue TUCHUILIMHBI
OO6mas TpyA0€MKOCTh TUCIIMIUIMHBI COCTABIISIET 4 3a4eTHBIC eIMHUITEI, 144 Jaca.

Paznen
JIACIUIIINHBI

Ceme-
cTp

Bus! yaeOHOH paboTHI (B 9acax)

Jlexmus

[IpakTuueckue
3aHATHA

Jlabopa-
TOpPHBIE

KCP

CPC

O1eHOYHBIE CpeCTBa
JUTS TIPOBEICHAS
TEKyLIeH U IPOMEXY-
TOYHOH aTTECTAINH

2

3

4

5

6

7

9

OOmas
XapaKTePUCTUKA
B3pBIBUATHIX
MaTepHAaIOB

10

Pedepar

Teopetnueckue
OCHOBBI
B3pBIBUATHIX
MIPEBPALECHUI

10

12

10

KonrponbHas pabora

duszuko-
XUMHYECKHE
HCCIIEIOBAaHMS
YTHIA3UPYEMBIX
BB, nopoxos u
TOILIMB

10

10

YTunusupyemsle
B3pBIBUYATHIC
MaTepHaIbl Kak
KOMIIOHEHTHI
Pa3IMIHBIX
COCTaBOB

10

10

KoHnTpospHas padora;
JlabopatopHas paboTa

OddexTuBHOCTD
COCTaBOB Ha
OCHOBE
YTHIU3UPOBAHHBIX
MaTepHalioB

10

Ananmms
COBPEMEHHOTO
YPOBHS HayYHBIX
HCCIICIOBaHUN 1
MPAKTUICCKUX
pa3paboToK B
obnactu
HpOMBIH.IJ'IeHHBIX
BB Ha ocHOBe
YTHIH3HPOBAHHBIX
OHM

10

Kontponsnas pabora

Hroro nmo
ceMecTpy

10

36

18

36

54

JuddepeHunpoBaHHbII
3ayer

5. CoaepikaHue JIEeKIHMOHHBIX 3aHATHIA M0 TeMaM

Ne
n/m

Paznen nuciumimHel

Yacel

Tema JIeKIIMOHHOTO 3aHATUS

MHpukaTopsl
JIOCTUKEHUS
KOMIIETEHITUH

2

4

5

MarepuanoB

OO6mmas xapakTepUCTHKA B3PHIBUATHIX

Beenenue. Lenu u 3agaun Kypcea.
Ucropuueckuii myTh pa3BUTH
KOHZEHCUPOBaHHBIX BM.
CoBpeMEeHHOE COCTOSIHUE U
nepcrneKTUBhl pa3Butust BM

I1K-6.1
I1K-6.2




e MunukaTopsr
W Pasnen aucuuninHb Yacel Tema JIeKIIMOHHOTO 3aHATHUS JIOCTH KEHUS
KOMITCTEHIINU
1 2 3 4 5
2. | Teopernueckue OCHOBBI B3PBIBYATHIX 12 OO0ure TepMUHBI U TOHATHUS O [K-6.1
TpeBpaIeHAN B3pBIBE U B3PBIBUATHIX [1K-6.2
Marepuanax XuMUYECKUN 1
¢usngeckuii B3pbIB. DaKTOPHI
B3pbIBa. Bubl B3pbIBUATHIX
MpeBpalieHui
3. | OU3HKO-XUMHUECKUE UCCIICIOBAHUS 3 OcHoBHbIe pusuko-xumuueckue | [1K-6.1
yrunusupyemsix BB, mopoxoB u Tomms Y TEXHOJIOTUYECKHE I1K-6.2
XapaKTepUCTUKU
YTHIN3UPOBAHHBIX B3PbIBYATHIX
BelecTB. MeToabl UCIIBITAHUHN
4. | YTunmsupyeMele B3pBIBYAThIC MAaTepHAIIBl KakK 9 Homenknatypa B3pbIBUATHIX [K-6.1
KOMITOHEHTBI Pa3INYHBIX COCTABOB MaTepuanoB, MOJyIaeMbIX IIPH I1K-6.2
MIPOMBIIIICHHOM TIepepadoTKe
3JIEMEHTOB B3pPBIBYATHIX
MaTepuanoB 13 OOEIPHUIACOB U
MX MPAKTUYECKOE HCIOJIBb30BAHHUE
5. | Db dhexTHBHOCTH COCTaBOB HA OCHOBE 6 DKCIIepUMEeHTaIIbHAS OIICHKA IK-6.1
YTUIM3HPOBAHHBIX MaTEPUAJIOB 3 PEeKTUBHOCTH MPUMEHEHHS I1K-6.2
0aJUTMCTUTHOT'O PAKETHOTO
TOIUIMBA B KaYECTBE
CEHCHOMIN3aTOPOB B
SMyJbCHOHHBIX BB
6. | AHaJM3 COBPEMEHHOTO YPOBHSI HAYUHBIX 3 OmnpeneneHue ypoBHSA U I1K-6.1
HCCIICIOBAaHUN U MPAKTHYCCKUX pa3pabOTOK B TEHJCHINH pa3BUTUs TexHonoruu | [1K-6.2
obsactu mpombInuIeHHBIX BB Ha ocHOBe Y TeXHHUKH II0 HCCIICyeMOH TeMe
yTuin3upoBaHHbIX DHM
BCEI'O 36
6. Conep:kaHue NPaKTHYECKNX/CEMMHAPCKUX 3aHATHI
[TpoBeneHne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YUEOHBIM IJIAHOM
7. Coneprxxanue J1a00paTOPHBIX 3aHATHI
Mungukaro
pHI
Ne HOCTHIKEH
Pa3nen nucHuILInHb Yacsl Tema 3anaTus
n/m us
KOMITETEHI]
uu
1 2 3 4 6
1. | ®uUBHKO-XUMHUYECKUE UCCIICTOBAHHS 9 MukpoaHanu3a yTUIN3UpOBaHHBIX BB u I1K-6.2
yTuin3upyeMmbsix BB, nopoxos u Tonnus BC ¢ nomonrsio yHHUBEpCATEHOTO I1K-6.3
MOJIAPU3ALHOHHOTO HAay4YHO-
MCCJIeIOBATEIbCKOT0 MUKPOCKOIIA
Olimpus 53, KaueCTBEHHOTO
peHTreH0(a30BoOro aHaIN3a Ha
mudpaxromerpe Rigaku Ultima IV ¢
CHIIOJIb30BAHHEM NTAKETa IIPOTPaMM.
2. | Yrunusupyemble B3pbIBUaThIe MaTepralibl Kak 9 MopaenupoBaHue KOMIIO3ULIUH [1K-6.2
KOMITOHEHTBI Pa3JINYHBIX COCTaBOB npoMbInuieHHBIX BB ¢ ncnons3oBannem [1K-6.3
MPOTPaMMHO-METOJMYECKOT0 KOMILIEKCa
«Model» o pacuety B3pbIBUATO-
OHEPreTUUECKUX XapaKTEPUCTHK.
OrnpeneneHre COBMECTUMOCTH
KOMITOHEHTOB MOJIEJIbHOW KOMIO3UIIMU
npomBB ¢ ucrnonp3zoBanuem
yTIupyeMbix BB 1 6e3o0macHbIx
PEKHMOB MPUTOTOBIICHHUS] KOMITO3HIIUI
BCEI'O 18

8. CamocTonTeIbHAs padoTa




HNupukaTopsl
Ne TeMbl, BBIHOCUMBIE HA CAMOCTOSITEIEHYIO
Yacsl ®opma CPC JIOCTHKEHUS
n/n pabory
KOMITCTEHIINU
1 2 3 5 6
1. | Obuias xapakTeprCTHKa B3PBIBUATHIX 9 Hanucanue pedepara I1K-6.1
MaTepHuanoB IK-6.2
I1K-6.3
2. | Teopernueckre OCHOBBI B3PbIBYATHIX 10 MOATOTOBKA K KOHTPOJILHON paboTe I1K-6.1
MIpeBpALCHUI I1K-6.2
I1K-6.3
3. | PUBHKO-XUMHUYECKHE UCCIIEJOBAHNS 10 MOJITOTOBKA K KOHTPOJIBHOH padore, I1IK-6.1
yTImusupyeMbeix BB, mopoxos u Torums MOJITOTOBKA K JIAOOpaTopHOH paboTe [1K-6.2
I1K-6.3
4. | YTunusupyemble B3phIBUATHIC MATEPHAIIBI 10 MOJITOTOBKA K KOHTPOJIBHOH padore, I1K-6.1
KaK KOMIIOHEHTHI Pa3INIHBIX COCTABOB MOJTOTOBKA K JIAOOpaTOpHOH paboTe [1K-6.2
I1K-6.3
5. | OddexTrBHOCTS COCTABOB Ha OCHOBE 9 MOJITOTOBKA K KOHTPOJIBHO paboTte [K-6.1
YTUIM3UPOBAHHBIX MaTepHAIOB I1K-6.2
I1K-6.3
6. | AHamu3 COBPEeMEHHOI'O YPOBHS HAYUHBIX 6 MOJITOTOBKA K KOHTPOJIBHO# paboTte I1K-6.1
HCCIIeIOBAaHUM U TPAKTUUECKHUX I1K-6.2
pa3paboToK B 00JaCTH MPOMBIIUICHHBIX I1K-6.3
BB Ha ocHoBe yrunm3upoBanHeix OHM
BCEI'O 54
8.1 KonTpoJb camocTosiTe1bHON padoThl
MNupuxaTopsl
Ne TeMmbl, BBIHOCUMBIE HAa CAaMOCTOSITEIbHYIO
Yacel ®opma KCP JIOCTUKEHUS
n/m paboty
KOMITETEHIIMU
1 2 3 5 6
1. | OOmas xapakTepuCcTHKa B3PHIBYATHIX 6 mpoBepka pedepara IK-6.1
MaTepHaoB [1K-6.2
I1K-6.3
2. | Teoperudeckue OCHOBBI B3PBIBYATHIX 6 MPOBEPKa KOHTPOIBHOM paboTHI [K-6.1
TIpeBpaIIeHIA [1K-6.2
I1K-6.3
3. | OM3UKO-XUMHUYECKUE HCCIICJOBAHUS 6 npreM JabopaTopHoii padotel, mpoBepka | [TK-6.1
yTuinzupyemsix BB, nopoxoB u Tomius KOHTPOJIBHO paboTHI [1K-6.2
I1K-6.3
4. | YTunusupyeMble B3phIBUATHIC MATEPUAIIbI 6 npueM JadboparopHoii paboTsl, npoepka | [1K-6.1
KaK KOMIIOHEHTHI Pa3lIN4HbIX COCTaBOB KOHTPOJIBbHOI paboThI I1K-6.2
I1K-6.3
5. | OddexkTHBHOCTH COCTaBOB Ha OCHOBE 6 MIPOBEPKA KOHTPOJIBHOM PabOTHI I1K-6.1
YTUIM3UPOBAHHBIX MaTepHAIOB I1K-6.2
I1K-6.3
6. | AHamU3 COBPEMEHHOTO YPOBHSI HAYUHBIX 6 MIPOBEPKa KOHTPOIBHOM pabOThI I1K-6.1
HCCIIeTIOBAaHUM M TTPAKTHUECKHUX I1K-6.2
pa3paboToK B 00JIACTH MTPOMBIIIIEHHBIX I1K-6.3
BB Ha ocHoBe yrunnsupoBanHsix OHM
BCEI'O 36

9. Ucnosib30BaHUE PEHTUHIOBOI CUCTEMbI OLIEHKH 3HAHUI

[Ipu omeHKe pe3yibTaTOB ACSITENLHOCTH OOYYAIOIIMXCS B paMKax AUCHUIUTHHBI «Pa3paboTka
SHEPrOHACHINIEHHBIX COCTABOB HAa OCHOBE YTWJIM3UPYEMBIX MaTEPUATIOB» HCIOIB3YETCS PEUTHHrOBas
cucrema. MakcuMaiabHOE€ 1 MUHUMAThHOE KOJMUYECTBO 0ayiOB MO pa3lUYHBIM BUJAM yueOHOU paboThI
orncaHo B «llonoxxeHnn o OATITLHO-PEUTUHTOBOM CHCTEME OIICHKH 3HAHWUW CTYIACHTOB W OOECTICUCHUS
KayecTBa yueOHoro nmponeccay ®I'bOY BO KHUTY.

PeiitunroBas omnenka (GopmMupyercs Ha OCHOBaAaHHUHM TEKYIIErO M MPOMEKYTOYHOTO KOHTPOJSA. 3a
KOHTPOJbHBIE TOUYKH CTYACHT MOXKET MOJYYUTh MUHUMAIbHOE U MAaKCUMAIIbHOE KOJIMYECTBO OAIIOB (CM.
Ta0IHILY).

| OueHoYHBIE CPEACTBA | Koa-Bo | MuH.0a110B | Makc.0a/1710B |




10-if cemecTp

JlabopaTopHas pabora 2 24 40
Pedepar 1 12 20
KontponbHas pabora 4 24 40
HTtoro 60 100

10. OueHouyHble cpeacTBa ISl TEKYIIEro KOHTPOJISA YCHEeBAEMOCTH, NPOMEKYTOYHOI
aTTecTAlMHU M0 UTOTaM OCBOEHMS TN CHUTIIHHBI
OueHouHbIe CpencTBa ISl MPOBEACHUS TEKYIIETO KOHTPOJIS YCIEBAaeMOCTH, IMPOMEKYTOUYHOM
arTecranuu u WTOTOBOM aTTecTanuu pa3p2163,TBIBaIOTC$I COI'JIaCHO ITOJIOKCHHUIO O CDOHI[aX OLICHOYHBIX
CPEICTB, pacCMaTpPUBAIOTCA KaK COCTaBHas 4acTh paboueil mporpaMMbl U OQOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UadopmannonHo-MeTOoAUYECKOE 00ecTiedeHre JUCIUIIMHBI

11.1. OcHoBHas JuTEpaTypa

[Mlpn w3ydenun guctHIUIUHBL «Pa3paboTka OSHEProHACHIIICHHBIX COCTaBOB Ha OCHOBE
YTUIU3UPYEMBbIX MaTepuajoB» B KaueCTBE OCHOBHBIX HMCTOYHHKOB HWH(OpPMAlMU PEKOMEHIYeTCs
MCIO0JIb30BAaTh CIEAYIOIYIO JIUTEPATYpY:

OcHOBHBIE HCTOYHUKH MH(OPMALIUHT KosmmuecTBo 3K3eMILISIPOB

H.C. Xaiipynnuna, B.H. Anekcannpos, B. 5. 68 sx3. YHUL ®I'BOY BO «KHUTY»
bazotos, [IpomblneHHAs KOHBEPCHS U
yTUIu3anus 6oenpumnacoB [ YueOHHK ]| TEeKCThI
nexnui: Kasansb : , 2008
H.C. Xaiipymuna, B.H. Anekcanapos, B.51. http://ft.kstu.ru/ft/promyshl-utilizatsiya.pdf
bazoros, [IpoMbllieHHAsE KOHBEPCUS U Hoctyn ¢ IP agpecoB KHUTY
yTUIU3alus 00enpunacoB [ DIeKTPOHHBIN pecypc]
TekcThl Jiekiuii: Kasans : , 2008
O.T. lllununa, A.B. Kocrouko, I'.P. CtpekanoBa, | 214 sx3. YHULl ®T'BOY BO «KKHUTY»
KonBepcus npeanpusaTuii mopoxoBou
MIPOMBIIITIEHHOCTH [ YueOHuK] yuel. mocodue:
Kazans : , 2005

11.2. lonoiHuTeAbHAS JIUTEPATypa
B kayecTBe JOMONHHUTENBHBIX MCTOYHHUKOB HMHGPOPMAIUM PEKOMEHAYETCS HCIOJIb30BaTh
CJIEIYIONIYIO JIUTEPATYPY:

JlonoiHUTe/IbHBIE HCTOYHUKH HH(pOPMALMHU KosnuecTBo 3K3eMILIsIpOB
b.B. Maneesuu, B.I1. Bunnukos, B.C. 3aBesiioB 7 sx3. YHUIL] ®I'BOY BO «KHUTVY »
[u 1p.], Kartanor TexHOIOrHYecKOoro
000pyI0BaHUs YTHIIM3AIUUA OOCTIPUITACOB U
nepepaboTKH 0CBOOOXKIAIONTNXCS MATEPUATIOB
[Karamoru] : M. : [IMK BUHUTH, 2010
E. . Konranos, B. . Cocaun, [IpomsInuienHbie 7 sx3. YHUL] ®I'BOY BO «KHUTY »
B3phIBUaThie BemecTBa : Ku.2 [[Ipouee] :
Jzepxunck : Kpucramnn, 2010
B. . Axmeammuna, T. . Jlugenko, B. . 70 ax3. YHULL ®I'BOY BO «KHUTVY »
Anekcannipos, Bojpocoaep:kaiue B3pbIBUaThIC
BemiecTBa [ YuebHuk| yue6. mocooue: Kazans : ,
2010
, KoMrekcHast yrunusaius OObIYHBIX BHI0B 3 5k3. YHUI[ ®T'BOY BO «KHUTY»
6oenpumnacos [IIpouee] 5-1 Mexaynaponnas
HAy4YHO-TEXH. KOH(. : cOOpHUK A0KIa10B : 11-12
cent. 2003 r., r. Kpacnoapmerick: M. : Opyxue u
texHoJioruu, 2003

11.3. DyleKTpOHHBIC HCTOYHUKH HH(pOpManuu



[Mlpu w3ydeHun UCHMIUIMHBI «Pa3paboTka HSHEPrOHACHIIICHHBIX COCTABOB HAa OCHOBE
VIWIM3UPYEMBIX ~ MaTepHajoB»  MPEIyCMOTPEHO  HCIOJIB30BAaHHE  JJIEKTPOHHBIX ~ MCTOYHUKOB
uHpOpMaIUN:

. Onextponnsbli katajgor YHUIL KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/

. OBC «Jlanp»: Pexxum pocryma: https://e.lanbook.com

. O6pazoBarenbHas miaThopma «HOpaiit»: Pexxum goctyna: https://urait.ru/

. OBC «Znanium.comy: Pesxxum noctyna: http://znanium.com/

. OBC Yuusepcuterckas oubnuoreka onnaia: Pexxum moctyma: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

. OBC BOOK. ru: Pexxum nocryna: https://www.book.ru/

. Hayunas snextponnas 6ubamnoreka https://elibrary.ru/

O JANWn B~ WN —

YHUII
Coznacoeano

11.4. IlpodeccuonaibHbIe 6a3bl JAHHBIX U HHPOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

basb1 maHHBIX

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

zbMath : https://zbmath.org/

WudopmanroHHbIe CIIPABOYHBIE CHCTEMBI

Crpasouno-nipaBoBas cucrema «[’APAHT» [loctyn cBoOoHBINH: www.garant.ru
CmpaBouno-mipaBoBas cucrema «Koncynsrantllnroc» Jloctym cBoOoaHbIi: www.consultant.ru
[TatenTHas 6aza gqanusix EITATHUC — pexum noctyna:http://www.eapatis.com

12. MaTepuajbHO-TeXHHYECKOe o0ecneyeHrue JUCHHIIINHBI

JInueH3upoBaHHOE MPOTrPaMMHOE 0OecIIeueHHe M CBOOOHO pacipoCcTpaHsIeMoe MPOrpaMMHOE
obecrieueHre, B TOM YUCIIe OTEUYECTBEHHOTO ITPOU3BOJICTBA, UCIIOIb3YeMOe B y4EOHOM TIpOIiecce IPH
OCBOGHHH JAMCHHILTMHBI «Pa3zpaboTka YHEProHACHIIIEHHBIX COCTAaBOB HA OCHOBE YTHIIN3UPYEMBIX
MaTepraIoBy:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducusle n nenoseie nporpammbl: MS Office 2007 Russian;
Oducusie u aenossie mporpammbl: MS Office 2007 Professional Russian;
Oducueie u genopeie nporpammer: MS Office 2010-2016 Standard
Apxusarop 7 Zip
brnokxnot Notepad
SAunexc bpaysep
Hononuurensnoe [10 goctynHoe no OecriiaTHOM noanucke ot Microsoft

ITO nns xomnmekTUBHOM padoThl Microsoft Teams

Hayunoe I1O: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)

Hayunoe [10: MATLAB Academic (B kommekre ¢ Simulink Academic)

I1O umeromiee TMMHUT IO CPOKY MCITONIB30BaHus (3aKymieHoe BY3om)

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



VY4eOHble ayIUTOPHH JUIS IPOBEICHUS YIeOHBIX 3aHATHI OCHAIIEHBI 000py10BaHUEM:

1. YOII

2.317 U-2 xab.
3.212 U-1 xab.
4.321 U-2 xab.
5. 143 -2 xab.
6. 146 1-2 kab.

TEXHUYCCKNMU CPEACTBAMU O6y‘leHI/I5IZ

1. 'mapasmmueckwuii mpecc 211T- 10

2. IIpoekrop

3. ®ypse - criektpodoTomeTp Nicolet iS 5

4. INonspuzannonnsiii MUKpockomn Olimpys 53

5. M3MepuTenbHO-BBIYMCIUTEIBHBIN KOMIUIEKC "Bynkan"

6. IuddepennnansHo ckanupyromnmit kanopumerp DSC 823 "Mettler Toledo"

[Tomernenust 1J1st CaMOCTOSATEIBLHOM pabOThI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOM:

1. Ilepconanbuelii komnbioTep Ha 6a3e AMD A10 - 6800K Ha onepannonnoii cucteme Windows 7,
2. IIpoextop EPSON EB-595Wi

3. UnTepaktusHas nocka EPSON H599LCU

C BO3MOXKHOCTBIO TOJIKIIIOUCHHS K ceTH «/HTepHEeT» U 00eCIedeHbI JOCTYIIOM B AJICKTPOHHYIO
nHpopmannonnyto cpeny KHUT

13. O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpouecce ocBoeHus aucuumianHbl «Pa3paboTka SHEProHACHIIIEHHBIX COCTaBOB Ha OCHOBE
YTUJIM3UPYEMbIX MaTE€pPHAIOB» UCIOIB3YIOTCS CIENyIoIIKe 00pa3oBaTebHbIE TEXHOIOTHU:
- JeKIMH B TPAAULIIMOHHON (hopMe ¢ NCIIOIB30BAHNEM MILTIOCTPALIMOHHOTO MaTepuasa B BUJIE
KOMITBIOTEPHBIX NPE3EHTALH;
- IOJITOTOBKA MTPE3EHTALMH 110 TeMaM CaMOCTOSATENbHBIX padoT;
- nabopaTopHbie PabOTHI B TPATUIIUOHHON opMe, 1abopaTopHbIe pabOTHI C JIIEMEHTAMH HAyYHOTO
HCCIIEIOBAHMSI U PELIEHHEM NPOOJIEMHBIX 3a/1a4 C MOCIEAYIOIIUM 00CYXIEHUEM Pe3yIbTaTOB paboThI
CTYJEHUECKHUX UCCIIEJIOBATEIbCKUX YUEOHBIX Oy, 1a00paTOpHbIE pabOThI, HA KOTOPBIX
00y4aroIMMUCS BBITOIHAIOTCSA (YHKIUN PYKOBOAUTENS yUeOHOM MOATPYIIIIbI,
- TPYIIIOBBIE AUCKYCCUU;
- nuH(popmanronHsie TexHonoruu (mpu BeinonHeHnu CPC);
- BCTPEYU U MacTep-Kiacchl BEAYIINX CHEIUAINCTOB-TIPAKTUKOB B 00JIACTH UCIIOJIb30BAHUS
COBPEMEHHBIX METOJIOB HCCIIEI0OBAHUS CTPYKTYpPBI U CBOMCTB MaTepHaoB, B ToM uncie DHM.



