Munpcreperro Hayku i Bhiciero obpasosaius Poceniickoit dejeparun
Dezepaibioe ToCy[apCTBEHHOC OI0/KETHOE 00Pa30BATEIFHOE YUPEHKIICHUE
BBICIIIEI0 00pasoBanust

«Kasanckuit HAIMORATBITBIT HCCIIEI0BATENLCKUI TEXHOIOTHICCKIH YHIUBEPCHTET »
(PI'BOY BO «kKHUTY »)

YTBEPXKJIAIO
- _@Mq)cnpoﬁ XTITHI
] bamkupnesa H.10.

Pl

« T ,_.z/gfﬁiazfg 2023 r.

IIporpamma BeTynmure/ibHBIX HCHBITANMI B MATHCTPATYPY

Hanpagsiienne 18.04.01 «Xumugeckas TeXn0I0rus»
Iporpamma o irorosku « MEpoOpMaIMOHHOE MOICIHPOBAHHE TEXHOIOTHYECKUX 00HEKTOB (3D)»

Wncruryr sedru, xumun n nanorexnojgorun (MHXH)

Kadejipa-paspaboTauk mporpammo:
XuMUYECKO# TeXHoJI0ruy nepepaborku Hed Ty u raza

Kazans, 2023



1. Bonpocer  npocpammer  écmynumenvinozo  IKamena €  MaZUCmpamypy —no
nanpaeienuio  18.04.01 «Xumuueckan  mexHoNOZUAN, Hpozpamma n0020mMoeKu

«Hnopmayuonnoe mooenuposanue mexnonozuueckux oovexmos (3D)».

1. llpoexrno-cmernas Jiokymenrarust. Opranusanus 1IpOeKTHPOBANHMS. 3aj@amue Ha
IIPOCKTUPOBAHUE. 3aKOHOJIATENLCTBO O  BBIIOJICHUN HPOCKTHBEIX paboT M CTPOMTEIBCTRE
upejupusituit.  O0mEee 1pejicTapicHue 0 HIPOCKTHOM  Hcclejopanuu. |Ipasmuia 110/r0TOBKH,
BBIIOJIHCHHSL, COTIACOBAIIMS, YIBEPIKICHMA H PCallU3alii LIPOCKTOB Pa3IMIHOTO THIIA.

2. Paspaborka rexnonorungeckoit wactu npoekra HIT3. ITpon3BojicTBENNO-1IpoeKTHAS O1[CHKA
nedyredt ¥ OCHOBHBIC HAIIPABIICHUS NepepaboTKu HE(TH U Ta3a H IPOU3BOJICTEA HEdTEeXUMHYCCKOI
HpOJtyKIy.  OCHOBHBIC BHJBI  11EpepabaThIBACMOI0  CHIPDLS, MU3YYCIHHUC  (PU3UKO-XUMUUCCKUX
XapaKkTCpUCTHK, CTPYKTYPBI UPOJIYKIMMM, YyupasieHuce cc kaucctBoMm. CocraBicHue CcxXeMm
MaTCpHANILHLIX IIOTOKOB 3aB0/a.

3. Paspaborka nmorounoit cxemnr HIT3. PazpaGorka TEXHONOIHYCCKON CXEMBI YCTAHOBKH.
Pacyer marepuaibnbIX M TCINIOBBIX OatancoB. BreiGop Tumosoro obopyjoranus. Bribop
TCXHOJIOTMYECKOI0 000PY/IOBANUST XUMHUYCCKUX TIPOU3BOJICTE.

4. Ocuopupic TpeOoBanus K XMMHUCCKOM ammaparype. Mexojuibie Jlanmeie juist pacdera
obopyjiosanusi. Beibop tuirosoro obopyosanms. Cocraicnne 3akasusix cicimdurarmii. lopsjox
cocrasienys 1 opopMIICHMs 3asiBOK Ha pa3paboTKy HOBBIX BUJIOB 000PY/(OBAIHSI,

5. Pacu€rpl B npoekTHpoBanuu. Bujnl pacu&roB HPOIECCOB XMMHUYECKOH TEXHOJIOIMH,
IPUMCHACMOM LIPH HIPOCKTHpoBaHuK. MeTojibl uX 1puMenenusi. MaTteMaTuueckoe Mo, ICIIMPOBaIHe
XUMHKO-TCXHOJIOTUUCCKUX TTPOTICCCOB.

6. KoncrpyKruonnpie Matepralibl B XUMHYCCKOM ManmuocTpocnnn. Ocnosibie TpeboBaus
K XUMHYCCKOH arnaparype. YIIepo/IucThie U JISrHpoBaiusic craim. Yyrynsl. [[BeTHbIC MeTab 1
ux ciraspl. Hemeraumyeckue marcpuaibl. BpiOOp KOHCTPYKIMOHHBLIX MaTcphajioB H  €ro
DKOHOMHMYCCKOE 0D0CHOBAIINC.

7. Kommonoska rexnosnoraucckoro obopyjopanust. Komionoska obopyosanust |
CTpouTeibHas JacTh npoekra. Oxpana TpyJa ¥ HpoTUBOHOXKApHas Oczonacnocrs. Hajexuocrs
IPOCKTHRIX permenuit. Makernoe upoekruposanuce. CoppeMennbie MeTo b Ipoektuposanus CALIP.

8. Crpourenbnas d9acrth 1pockra. Paspaborka depreka TEXHONOIHYCCKOH —CXCMBI
HPOU3BOJICTBA. YepTexKu, y3Ibl, JICTAM OCHOBHOIO M BCIOMOIATCILHOr0 obopyrosanus. Ijunas

CHCTEMA KOHCTPYKTOPCKOM Jiokymertanmu (1ECKJT).



9. llpockruposanne 06HCKTOB 00MIC3aBOJICKOIO X03siicTBa. 1IpueMbl Xparenus CBIPLS W
TOBApHOH 1pojIyKIuK. CHabXenue pearcHTaMu, KaTalA3aTopaMy, CKATHIM BO3J[yXOM, HHCPTHBIM
rasom. lIpoekruposanue sueprocuatkenus, Bo0CHa0)KeNHs ¥ Kanam3ain. Oake/ILHBIC CHCTEMDI,

10. Oxpana okpyxaromieil cpejisl OT 3arpssHermii BpejiubMu BLIOpocamu. Mcerounmkn
BPC/UIBIX BBIOpOCcOB B armocdepy. Crounbic Boj(bl, HCTOMHUKHM X 00pa3oBanms. DKOIOIHUCCKUC
XAPAaKTCPHCTHKH  HPOCKTHBIX — pemcnuii.  CToMMOCTh  CTPOMTEILCTBA U PACUCT  TEXIMKO-
OKOHOMHYECKHX 1I0KA3aTCIICH.

11.  Oupejienenue  cMETHOH — CTOMMOCTH — CTPOMTCILCTBA. | eXUHKO-DKOHOMHYCCKAS
XapaKTCPUCTHKA LIPOCKTOB, COIOCTABJICHUC @ILTEPHATHBHLIX PEHICHUNH H BBHIOOD OITHMAILIIONO
BapuanTa.

12. Maremarnueckoe MOJICIMPOBAHUC M pacdcT peakTopoB. CTEXMOMETPHUYCCKHE
COOTHOIICHUS U MATCPUAILITBINA Oajanc; TCIuloBod Gajiane XMMUHCCKOIO Alliapara; Olpe/ICIICIIe
OCHOBHBIX Pa3MCPORB allliapara 1o JamibM JICHCTBYIONEI0 periiaMennTa.

13. Pacuer XMMMYCCKHUX allllapaTOB ¢ HCIOIL30BANNC MATCMATHUCCKUX MOJICIICH; pacuer
I'OMOI'CHHBIX HEPUOJIMYCCKUX PEAKTOPOB € TCILIOOOMEHOM Hepe3 CTCHKY; PACUCTHI HEHPEPBIBILIX
peaxtopos micannioro ememmenus (PYC) u wcanpnoro surrecuenus (PUB), pacuctsl peakropos ¢
uctoib3oBanueM JUGPYy3Honnon 1 s9YCCUHOM MOJICIH; PACHCT PCAKTOPOB JUISL I'CTCPOICHIIO-
KaTaJIMTUYCCKHUX 1IPOICCCOB.

14. Texuuyeckas nomataka Poccuu 110 pazBuTuio HedrenepepabarbiBalomei oTpacim.
3ajtaun, crosmme ncpejl  HedreepepabarbBAIONICH  OTPACHbIO 10  HOBBIICHKIO  IIIYOHIHEI
repepadorku nedru. Tormsro-suepreruacckuii dananc crpansl ¥ Mupa. 3uadcnuc nedru, raza u
TBCPJIBIX TOPIOYHX HCKOITACMBIX B 11ApoJoM xossiicrse PD. Bropuunpie 1mporecesl nepepaborku
nedru u raza. Iiybuna nepepadboriu nedr.

15.  Ousuko-xumuucckue cpoiicrsa medru um  medrenpojykron.  Kiraccuduxanms
HC(TCHPOJIYKTOB 110 HasHaycHuio. Baxuciimue (usnueckue cpoiicta nedry U HedrelpoyKTos:
INIOTHOCTD, MOJICKYIISIpIAst Macca, BS3KOCTh, TCMIICPATYpa IOMYTHCHUS U KPUCTAILIM3AIUN,
TCMIICpaTypa BCIBINIKK H BOCILIAMCHCHUS, CAMOBOCIIAMCHCHHIS ¥ MX CBA3L € COCTABOM.

16. Xumuueckas TEPMOJIMHAMHKA — 1ICPBOC, BTOPOC M TPCTLE HAYAlld TCPMOMHAMUKH.
Oneprus 1'mbbca — Kpurepuil TCPMOJIMHAMUYUCCKON OCYICCTBUMOCTH XUMHUCCKUX PCaKITMil.
Xumuueckas Kuperuka. KuHeTHUCCKHC IlapaMerphl Peakiiiid — KOHCTAHTa CKOPOCTH, HOPS/IOK
pCaKIy, SHCPrUs aKTuBaluu. 1Ipocrsic M CHOKHBIC PCAKIMU. Drallbl YCTANOBICHHS MEXallu3Ma

peaxiuii.



17. VlcTounuKky ¥ pecypehl yIieBOJOPOIHEIX Ta308 U 1IyTH MX HClojb3oBanus. Owqicrka
YIIIEBOJIOPOJIHEBIX TA30B OT “KUCIBIX KOMIIOHEHTOB” . MeTojbl pasjiciieHus yricBo/(0POIBIX 1'a308.
VicTounuku u pecypesl yIjieBOI0PO/(IBIX FA30B U IYTH WX UCIOIL30BANHSL.

18. DOU3UKO-XUMHUYECCKHE OCHOBLI TCPMHUYCCKON 1EPEPabOTKH YITICBOIOPOJHOIO CHIPDSL.
OOmas XapaKTepucTHKa JCCTPYKTUBHbIX HPOICCCOB.

19. llorounsic cxembl 1epepaboTku HedTsbX 0cTaTKoB. DUINYECKHC IPOTICCCH OYUCTKH 1
pasjicrernust HedTsHOrO ChIPhL.

20.  MupoBblc  1IPOrHO3HBIC — 3allaChl  YIVICBOJOPOJIHOIO  ChIphst.  l'azoBas  u
razouepepadarpisaiontas, nedrsmas u nedrencpepabarbBaiomas OTPaciu IIPOMBITIICHIOCTH B
coBpeMeHHON sKkoHoMuKE. JloObrda 1asa n nedrn B8 Poccuu u jipyrux crpanax. XapakTepucTukm
nedrerazolepepadarnBaoNx 34BOJI0B Poccun. Hudpacrpyxrypa MOTIHOCTCH
nedrerazonepepaboTKy PasIMIHbIX PErHONOB MUpa. BripaboTka MOTOPHEIX TOIUMB B Poccu.

21. Jlobbrya, mojroroska, nepepaboTka He()TH Kak CJMHBINA TEXHOJIOTHYCCKHUH IIporiece.
Craju nojrorosku nedra, ocnosnoe nasnadenue. |lpuannn obessoxupanms, obeccomBanms,
crabmimM3armum,  yjlalicius  Mexanuucckux — upuMmeceil.  Kopposust — nedyrelnpoMpIciioBoro
00opyloBaHMS.

22. OcnoBuplc nanpasjicHus IUPUMCHCHUS XHMUYCCKHX PCArcHTOB Ha HE(TEIPOMBICIAX.
Bl pearenton, MCIOIB3YEMBIX B HE( TCIIPOMBICIIOBOM XUMUH.

23. Gusnucckue coiicTa Hedy e, HOUYTHOIO U IPUPOJIOTO I'a308, I'A30BLIX KOMJICHCATOR
M Trparos, nedrelpoykros. Baiciinme (Qusnucckue csoificrsa nedru M HedTenpojyKIOR:
IUIOTHOCTB, MOJICKYJISIpHAs Macca, BI3KOCThL, TeMueparypa IOMYTHCHHS W KPUCTAIUA3AIHHN,
TeMIIepaTypa BCUBIIKA W BOCUJIAMCHCHHUSL, CAMOBOCIUIAMCHCHUS U HX CBSI3L C COCTABOM

24, Xumudeckas TCPMOJIMHAMUKA — 1ICPBOC, BTOPOC M TPETHLE HAYala TEePMO;IHHAMHIKH.
Oueprust ['mbOca — Kpurepuil TCPMOJIMHAMHYCCKON OCYIICCTBAMOCTH XHMHYCCKUX DPEaKIlHil.
Xumuyeckas Kuueruka, KuneTuyeckue 1apamerpsl peakiMu — KOHICTanTa CKOPOCTH, OpSIOK
peakIiy, SHCPIUS aKTuBarMy. 1IpocTeic U CIOXKIBIC PeaKkiMu. DTallbl yCTAmOBICHUs MCXallu3Ma

peaxitui.

2. Yueono-memoouueckoe u  ungopmayuonnoe  odecnedenue  NPOZPamMmbl
CCMYRUMENAbH020 IK3amena ¢ mazucmpamypy no nanpagienuio 18.04.01 «Xumuueckas
MEeXHON02UAY, Hpozpamma HO020MOEKU «Hughopmanuonnoe Mooeiuposanue

mexnon02udeckux 00bexmos (3D)».
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6. Tymarsi b.11. Hayunsie n nipukiajiisie aclieKThl TCOPHE HEQTSIBIX JIMCHCPCHBIX CHCTCM.
—Mocksa: Texmuxka, 2000. — 335 c.

7. Kemanos A.®., Kemaios P.A., l'ainesa T.®. Teoperuyeckue U MPHKIAMHBIC OCHOBBI
pa3paboTKu OTOYHON CXCMBI B pacuera TOBapHoro Oaiaica nedrerepabarbBaionero 3aBojia,
Kasams, KI'TY, 2010. -139c.

8. Pymun M., Cwmupnog I.®@. Ilpoekruponanue nedrenepepabarnBaommx
nedrexumudeckux 3asojos. JI.: Xumus, 1984, — 256¢.

9. OCHOBBI IPOCKTUPOBANMS XUMIUYCCKUX POU3BOJICTR: YacOuuk juist Byson /1oy pejr. A.
. Muxaimgenko. — M.: UKI[ «Axayiemirmray 2010, —371c¢.

10. Kamycrun BM.. Pyjmum M., Kymunos AM. OcHOBBI  IIPOCKTHPOBAIHS

HedrenepepadaThBAIONMX 1 HEGTCXUMHYCCKUX Ipeiipustiit. — M.: Xumust, 2012, — 440c¢.

0) Jlonomurensast Jireparypa:

11. 2Kopos 10.M. Pacuers! u neciie1oBanus XAMHYCCKHUX 1IpoIieccoB nedrrenepepaborki. M. ;
Xumus, 1973. 213c¢.

12. Kupununukos 1LA., bepecner B.B., Tlonosa JLM. AibOoM TeXHOJIOIHYCCKEX CXCM

OCHOBHBIX IPOU3BOJICTE HPOMBINUICHIIOCTH cCHIITeTHYccKoro Kayuyka. JI.: Xumus, 1986, 224c.



