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AHHOTAIMU PAadOYUX MPOrpaMM JUCHUILINH
1. Incuuniaunbl 00s13aTe/IbHOI YyacT (0a30Basi YacTh)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«PDuinocodpckue NpodIeMbl HAYKH M TEXHUKH»

(b1.B.1)

1. Heab IMCHMIUIMHBI — TOHUMAHHUE AKTYaJIbHBIX (PUIOCO(CKUX U METOJOJIOTHUECKUX MPOoOIeM
HAyK{ U TeXHUKH. /lucuuiuivHa HanpasieHa Ha To, 4T00bI c(hopMyIupoBaTh NPEACTaBICHUS O JMHAMUKE
U CTPYKTYpE COBPEMEHHOI'O COCTOSIHUS TEXHMYECKOIO0 M XHMHKO-TEXHOJOTHUYECKOTO 3HaHUS; O
3aKOHOMEPHOCTSIX M TEHAEHUMSAX CTAHOBJIEHUS MEXIAUCUUIUIMHAPHOIO €IMHCTBA XUMMYECKHX,
TEXHUYECKHUX, XMMUKO-TEXHOJIOTMYECKHX, €CTECTBEHHOHAYYHBIX U T'yMaHUTApHBIX HAyK; 00 OCHOBHBIX
JIOTUKO-METOAOJIOTMYECKUX IPUHLMIAX M  OCHOBAaX  (PUIOCOPCKO-METOAOIOTNYECKOIO  aHaIN3a
TEXHUYECKOTO M XHUMHKO-TEXHOJOTHUECKOTO 3HaHUS; O CHUCTEME HAayYHBIX METOJOB BBICOKHX
TEXHOJIOTUH, XMMHUYECKOTr0 HM3MEpEHHs ¥ HMHHOBAIMOHHBIX I1OAXOJO0B JUISl BBIOJHEHHUS HAy4yHO-
UCCIIEIOBATEIbCKUX M OMNBITHO-KOHCTpYyKTOpckux pabor (HUOKP) B TexHuke M XHUMHUYECKOU
TEXHOJIOTUH.

2. B pe3yabraTe H3yYeHHMs AUCHHMILIMHBI O0y4aloUIWiics MO NMpPOrpaMMe MarucTpaTyphbl
JMOJIKeH:

Obnaoams cnepyroummu  obmekynbTypasiMu  (OK) u  obmenpodeccuonansupivu  (OIIK)
KOMIICTEHIIHSIMHU

- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHau3y, cuaTe3y (OK-1);

- CIIOCOOHOCTBIO ~ COBEPLICHCTBOBaTb M  pa3BUBaTb CBOM  MHTEIUIEKTYAIbHBIH U
OOIIEKYJIBTYpHBI YpOBEHb, IMOJIy4aTh 3HAHHS B 00JACTH COBPEMEHHBIX NMPOOJIEM HAYKH, TEXHUKH U
TEXHOJIOTHHU, T'YMAaHUTAPHBIX, COLHAIBHBIX U 3KOHOMUYeCcKHX Hayk (OK-4).

3nams:

— OCHOBHBIC HAy4YHBIC WIKOJBI, HANpABJICHUS, MapaJurMbl, KOHIENIMU B (uiocodun
TE€XHUKU U XUMHUYECKOU TEXHOJIOTHH;

- ¢u10co(hCKO-METOJOIOTMUECKHE ~ OCHOBBI ~ HAyYHO-TEXHHYECKMX M HMHXEHEpHO-
TEXHOJIOTHYECKUX IIPOOIIeM;

- pa3BUTHE TEXHWKH W XHMHYECKHX TEXHOJOTUH B COOTBETCTBHH CO CTAaHOBIICHHEM
JOUHAYCTPHAIBHOTO, HHIYCTPUAIBHOT0, TOCTUHYCTPUAIBLHOTO IIEPUOJIOB PA3BUTHS MUpA.

Ymemns:

- npumensTb B HUOKP kateropun ¢punocopun TeEXHUKH U XUMHYECKUX TEXHOJIOTHIA;

- aHAJM3UPOBATh IPHOPUTETHBIC HATIPABJICHUSI TEXHUKH U XUMUYECKUX TEXHOJIOTHH;

- JIOTMYECKU TOHUMATh M HCHOJb30BaTh JAOCTHXKEHHE HAYyYHO-TEXHHUYECKOro Iporpecca M
rJI00ANBHBIX TPOOJIEM IMBHIM3AIMH, TPAKTHYECKH HWCIIONB30BaTh MPUHIUIBI, HOPMBI M IIpaBHIA
HKOJIOTHYECKOM, HAyYHO-TEXHUUYECKON, KOMITBIOTEPHOM ITHUKH;

- KPUTHYECKH aHAIM3UPOBATh POJIb TEXHUYECKOTO U XMMHUKO-TEXHOJOIMYECKOIO 3HAHMS
MIPU PEUICHUHU SKOJOTHYECKHUX MPo0IeM Oe30MaCHOCTH TEXHUKU H XUMUYECKUX TEXHOJIOTHH.

Bnaoems:

- OCHOBHBIMH MOHATUAMHU PUIOCOPHH TEXHUKU U XUMUYECKON TEXHOJIOTHH;

- HaBBIKAMU aHaiMM3a (UIOCOPCKUX MPOOJIEeM TEXHHKH, HAYYHO-TEXHMYECKOrO 3HAHUSA U
WH)KCHEPHOU JeSITeTbHOCTH;

- croco0aMHu KPUTHUYECKOTO aHali3a TEXHUKH W €€ WHHOBAIMOHHBIX METOJOB HAYyYHOTO
uccleoBaHmsl, norucka ontumanbHbix pemennii HUOKP B TexHHKe U XUMHUECKOW TEXHOJIOTUH;

- npueMaMH IyOJMYHBIX BBICTYIUIGHUH B TMOJIEMHKE, JUCKycCMH 10 (uiocodekum
npobieMaM TeXHUKU M TEXHUYECKOTO 3HAHMUS.

3. Kparkoe coaep:xanue JTUCUMIIIIMHbI:
Mooyns 1. Mecmo mexnuku u mexHu4ecKux HayK 6 Kyabmype Yyusuiusayuu.



®durnocodusi TEXHUKH, €€ TIpeaAMET U MpodieMHoe mosie. Punocodrss TEXHUKA B COBPEMEHHOM
o01ecTBe, ee PyHKIUH.

[Tpenmer punocodun TEXHUKU: TEXHUKA KaK OOBEKT U KaK JIeATEIbHOCTh. DPUI0CcOPUs TEXHUKU:
peaIMeT U mpobdiaemMHoe mosie. Tpu acniekTa TeXHUKH: WHKCHEPHBIH, aHTPOTIOJIOTUICCKUI 1 COITMATbHBIMH.
Texnuka kak crneuuduueckas ¢opma KynbTypbl. McTopuueckue COLHMOKYIbTYPHBIE MPEANOCHUIIKA
BBIJICJICHUS] TEXHUYECKOW mpoOneMaTHkd U (GopMHpOBaHUS (GHIOCOGUH TEXHUKU: (OPMHPOBAHUE
MEXaHUCTUYECKON KapTUHBI MHpa, HAyYHO-TEXHHUYECKas PEBOJIIOLIMS, HaAyYHO-TEXHUYECKHUI Mporpecc u
CTPEMUTENIBHOE Pa3BUTHE TEXHOJIOTUM 1T0ciIe BTOpOil MUPOBO BOMHBI.

Mooynw 2. Texnuxa u Hayka 8 ux 63auMoOMHOUEHUU.

TexHuka ¥ HayKa Kak CrocoObl caMopean3allii CYIIHOCTHBIX CHJI M BO3MOXKHOCTEH YeJIOBEKa.
Hayxka u Ttexnuka. CoOTHOILIEHHE HAYKU M TEXHUKU: JTUHEHHAs U 3BOJIOLMOHHAS Mojenu. Tpu craauu
pa3BUTUS B3aUMOOTHOIICHUN HAYKW M TEXHUKH. IHCTUTyIIMOHANBHAS W KOTHUTHBHAS MU depeHIranus
chep HAyKu U TEXHUKH B popMUpoBaHUE TeXHUYEeCKO# opueHTanuu B Hayke (XVII — XVIII BB.). Hauano
CIUCHTH()HUKAIINN TEXHUKU M WHTCHCHUBHOC PA3BUTHE TEXHHKHU B MEPHO] MPOMBINUICHHON PEBOJIOINH
(xonery XVIII — nmepBas nmonopuHa XIX B.). CucTeMaTrHdecKuii B3aMMOOOMEH M B3aMMOBJIMSIHUE HAYKU U
TexHUKH (BTopas nosioBuHa XIX — XX B.). CTaHOBJI€HHE U Pa3BUTHE TEXHUUECKUX HAYK KJIACCHUYECKOTO,
HEKJIACCHYECKOT0 M MOCTHEKIACCUYECKOTO TUIIOB

Bo3HukHOBeHHE WHXEHEPHH Kak Mpo(ecCHr OCHOBHBIE HWCTOPUYECKHE OJTalbl Pa3BUTHUS
WHXCHEPHOU NeATENIbHOCTH. TeXHUYeCKre HAayKU U METO0JIOTHS HAyYHO-TeXHHUUECKOH 1eATeIbHOCTH.

Mooynv 3. Ochosnbie Memooonocuyeckue no0Xo0vl K HOHUMAHUIO CYWHOCIU MEXHUKU.

OcHoBHble (unocopckre KOHLEMIUU TEXHUKH. AHTPOIOJIOTMUYECKUN MMOAXOJ: TEXHHMKAa Kak
opranonpoekuus (3. Kanm, A. [enen). Dx3uctennuanucrckuii ananus texuuku (M. Xaiinerrep, K.
Scnepc, X. Oprera-u-I'accer). Ananu3 TexHuueckux Hayk U mpoektupoBanus (II. Durembmeiiep, O.
Heccaysp). HccnenoBanue coOUMANbHBIX (YHKIWH W BIMSHUN TEXHUKH, TEOPUS TEXHOKPATUU U
TexHoreHHoW wuBmin3anuu (OK. Dmmrons, JI. Mamdopa, Ppankdyprckas mkona). X. CKOIMMOBCKH:
¢mnocopust TexHukn kKak ¢uinocodus uenoBeka. Dunocodus TexHHKH W WAeM WHAMBHIyaruH K.
Cumonpona. BzanmootHomenus Gpuiaocopcko-KyabTypoIOTHIECKOTO0 U HHKEHEPHO-TEXHOKPATUYECKOTO
HamnpasJieHUH B GUIOCOPUY TEXHUKH.

OcHOBHBIE TPOOJEMBI COBpeMeHHOW (unocopun TexHuku. COLUOIOTHS M  METOJOJOTHS
MIPOCKTUPOBAHUS U UHXKEHEPHOU AesaTeNbHOCTU. COOTHOIICHHE TECKPUNTHUBHBIX 1 HOPMAaTHUBHBIX TEOPHIL
B Hayke O KOHCTpyupoBaHuu. KuOepHeTHKa M MOJEIHPOBAHHE TEXHUYECKUX CHCTeM OTHKa U
OTBETCTBEHHOCTb HMH)KEHEpA-TEXHHUKA: paclpeiesieHue M Mepa OTBETCTBEHHOCTH 3a TEXHOTEHHBIN
skonorunueckuii ymep0. [lcuxoconnanbHoe BO3EHCTBIE TEXHUKU M STUKA YIIPABICHHUS.

Bricokne TEXHOJIOTHH, XUMHUYECKOE M3MEpPEHHE W WHHOBAIIMOHHBIE TOAXOJBI ISl BBIMOTHEHUS
HUOKP B xuMHn# 1 XUMHUYECKON TEXHOJIOTHUU.

4. O0beM y4eOHOM JUCIUIIMHBI:

. B 3aueTHBIX B akazewm.
Bugpsl yaeOHOM paboThI
SIMHATIAX qacax
O01mas TPyI0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyIUTOpHBbIE 3aHATHS: 15 54
Jlexnnm (JIex) 0,5 18
[Tpaktuueckue 3ansatus (I113) 1,0 36
CamocrositesbHas padora (CP): 15 54
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1,0 Jk3ameH (36)

AHHOTanug padoyeil NPOrpaMmbl JUCUHUIIJIMHBI
«Teopernyeckue M IKCIHEPUMEHTATbHBIE METOAbI HCCACA0OBAHUSA B XUMUM»

(b1.B2)
1. Heabw AUCHMIUIMHBI — SIBJISIETCS TIOJTOTOBKA BBICOKOKBATU(UIIMPOBAHHBIX CIECIIHAINCTOB,
CIOCOOHBIX BBITIONHATh HCCIEAOBAHUSA, CAMOCTOSTENILHO IUIAHUPOBAaTh XOA paboThl W TOIOHPATh
HEOOXOMMBIE METOJIbI PEIICHHS KOHKPETHBIX 3a/lad B 00JacTH MPOPECCHOHATBHON ACATEIHHOCTH, a




TaK)K€ pa3BUTHE Y HABBIKOB BbIOOpA M MPUMEHEHUS Pa3iMYHbIX WHCTPYMEHTAIbHBIX METOJO0B (hHU3UKO-
XMMHYECKOT0 aHallM3a B 00JIACTH MepepadOTKH TOIUTMBA U TEXHOJIOTHH YTIIEPOJHBIX MAaTEPUAIOB.
2. B pe3yabrare M3yuyeHHs AUCHMILUIMHBI 00ydalolimiicsl MO NMporpaMMe MAarucTparypbl
JMOJIKEH:
Obnaoams  cnenyromumu  o6mekynbTypabiMu  (OK) u  obmenpodeccuonanbapiMu  (OITK)

KOMITETCHITHSIMH:
— CIIOCOOHOCTBIO C MOMOIIBI0 WH()OPMAMOHHBIX TEXHOJOTUH K CaMOCTOSITEIILHOMY MPHOOPETCHHUIO H
WCIIOJIb30BAHUIO B TIPAKTHYECKON ACSITEILHOCTH HOBBIX 3HAHWM M YMEHHWH, B TOM 4YHCIE B 00JACTSIX
3HaHUi, HEMOCPEACTBEHHO HE CBS3aHHBIX cO cdepoii aesrenpHocTr (OK-9);
—TOTOBHOCTHIO K HCIOJB30BAaHUIO METOJIOB MAaTEMaTHYECKOro MOJEIMPOBAHUS MAaTepUaIoB U
TEXHOJIOTUYECKUX TMPOIECCOB, K TEOPETHUYECKOMY aHAM3y H JKCIEPUMEHTAIbHOW IMPOBEPKE
teopernueckux rumore3 (OITK-4);
— FOTOBHOCTBIO K MOHMCKY, 00pa0OTKe, aHAJIM3Y M CUCTEeMaTHU3allMi HAyYHO-TEXHUYECKOH HH(POpMAIUH
10 TEME MCCIICI0BaHMsI, BEIOOPY METOAMK U CpeACTB pemieHus 3anauu ([1K-2);

3namo
— MaTeMaTU4YeCKHUEe METOJIbl UCHOJB3YIOUIUECs A pacuéra MOJEKYISPHBIX CBOMCTB, MOJCIUPOBAHUS
MOBEJICHUST MOJICKYJI, TUTAHUPOBAHMS CHHTE3a, IMOMCKa B 0a3ax JaHHBIX M 00paObOTKH KOMOMHATOPHBIX
OnOJINOTEK;
— (UBHKO-XMMHYECKHE OCHOBBI PA3JIIMYHBIX MHCTPYMEHTAIBHBIX METOJOB aHaiu3a MPUPOIAHBIX
HEPTrOHOCUTEIICH U YIIIEPOTHBIX MAaTCPHAIIOB;
— anmapatypHoe O(OpPMIICHHE pa3JIMYHBIX WHCTPYMEHTAIBHBIX METOJOB aHaIM3a MPUPOTHBIX
SHEPTrOHOCUTEIIEH U YIIIEPOJHBIX MAaTEPUATIOB;
— 0COOEHHOCTH METOJMK aHaJN3a U MPUTOTOBJICHUS 00PA3IOB;
—  WHPPACTPYKTYPY CIEKTPOB U JPYIHX OSKCIICPUMCHTAIBHBIX JAHHBIX, TOJYYCHHBIX B PE3yJIbTaTe
aHaJlM3a MPUPOAHBIX SHEPTOHOCUTENCH U YIIIEPOJHBIX MaTEPUAJIOB;
— TPUHLUIBI MOJIEKYJISIPHOTO MOJICITMPOBAHMUS, MEXaHUKHU U TUHAMUKY;

Ymemo
— oOHapyXuBaTh B OOBEKTaX M HAyYHBIX (aKTaX CKPBITHIE 3aKOHOMEPHOCTH CaMOCTOSITEIILHO
BbIOMpaTh HambOomnee »GGEKTUBHBIA ISl pEIIeHUsT KOHKPETHOW 3ajJaud METOJ aHaiu3a MPUPOIHBIX
HEPTrOHOCUTEIICH U YTIIIEPOTHBIX MAaTCPHAIIOB;
— TIOHMMATh B3aMMOBJIUSHUE (PAKTOPOB, ONPEISISIFOIINX JHHAMUAKY OOIIETO Pa3BUTHS
—  OMNpPEAeNATh MO JTaHHBIM METOJIOB (DH3UKO-XUMHUYECKUX aHAJIM30B CBOWCTBA yIJIepOJia M YTIEPOIHBIX
MaTepUasoB, MPeAnoiaraTb X CTPYKTYypy;
— HCTOJb30BaTh HHPOPMAIIMOHHBIE METO/IbI JIJISl PEIIeHHs 3a/1a4 B 00JIaCTH XUMUU;
— OMNpeAensTh MO JaHHBIM METOAOB (PH3UKO-XMMUYECKUX AaHAIU30B CBONCTBA TBEPIBIX U KUAKUX
TOIUIUB, TIPENONIaraTh UX CTPYKTYPY;
— TPOBOJAUTH KOJIUYECTBEHHYIO O0OpabOTKY AKCIEPUMEHTATbHBIX JTAHHBIX, MOJYYEHHBIX B pe3yabTaTe
aHaJM3a;

Braoemo
— BJaJIeTh METOJaMH TEOPETUYECKOTO aHaIN3a U MOJICIIMPOBAHUS U aHAJIOTHH;
— TIOHATHSMHU O BO3MOXKHOCTSIX MHCTPYMEHTAIBHBIX METO/OB aHANU3a MPUPOIHBIX SHEPTOHOCUTENEH U
YTJICPOAHBIX MaTEPHAJIOB,;
— HayYHBIMH OCHOBAMH MHCTPYMEHTAJILHBIX METOJIOB aHAJIH3a C ISJIbI0 PEIICHUS BOSHUKAIOIINX 3a/1a4
(U3UKO-XMMHYECKOTO aHaJIh3a B TOM YHCIE, BBIXOMSAIIUX 3a MPEAeNbl KOMIIETEHTHOCTH KOHKPETHOTO
HaIPaBIICHUS;

JlucuMIinHA TOTOBUT K PEIICHUIO CIEAYIOIMNX 3a1a4 MpodheCCHOHATBHOM HayYHO-TIeJarOrHueCKOi
NEeSATEIILHOCTH
B obnacTu Hay4HO-HCCIEA0BATEIBCKOM IEATEIHHOCTH:

— yriIyOlleHHO€ M3YYeHHE TEOPETHUYECKUX M METOJIWYECKUX OCHOB TEXHOJIOTH U MepepadOTKH TOILIHBA
1 BBICOKODHEPTCTHUECKUX BEIIECTB;



— (QopmupoBaHue KOMIIETEHLUH, HEOOXOIUMBIX Uil YCIEIIHOW HAayyHOW M Hay4yHO-TIEJarorn4eckoi
paloThI B JaHHOM OTpaciii HAyKH.

3. Kparkoe conep:kanue IMCHUNIHHBI:
BBenenmue.
Lenu n 3anaun kypca. CBsi3b Kypca ¢ OOIIMMHU M CTIEHUAIBHBIMU AUCHUILITUHAMU. [I[pUHIUITBI
COCTABJICHHS CXEMbI aHAJIM3a CI0XKHOT0 MPUPOIHOro 00bekTa. CoueTaHue Pa3IMYHbIX METO/I0B aHAIM3a.
Mopnyas 1. TeopeTrnueckne MeTOAbI HCCICAOBAHHUS.
Teopernueckne METOABI UCCIIENOBAHNS, UX XapaKTEpPUCTUKA. PacyeTHbIE METOIBI KBAHTOBOM XUMUM.
Marematnueckas xumus. OnucaHue U INpeAcKa3aHUE MOJIEKYJISPHOM CTPYKTYpbl M €€ JMHAMHKH, a
TaKXKe IIOCTPOCHHE HOBOW XUMHMUYECKOW TEOpUHM, UCHONb3ys MaTeMaTU4ecKue MeTolbl, 0e3
00513aTeNIbHOTO UCTIOIBb30BAHUS KBAHTOBOW MEXaHHUKH.
BbruucnurensHas xumud. [IpuMeHeHHEe KOMIBIOTEPOB JUIsl PELICHHS XUMHUYECKUX 3a7ad U MpodJieM.
Hcnonp30BaHne MaTeMaTHYECKMX METOAOB ISl pacuéTa MOJIEKYJSIPHBIX CBOWCTB, MOJEIMPOBAHUS
MOBEJICHUSI MOJICKYJ, IUIAaHUPOBAHMs CHUHTE3a, IMOMCKa B 0a3ax MaHHBIX M 00pabOTKM KOMOWHATOPHBIX
OuOIHOTEK.
XemouHpopmaruka. Mcnonb3oBanue nH(OpMaAIMOHHBIX METOAOB K PELICHHUIO 3a/1au B 00JIaCTH XUMHUH.
[TpuMeHeHne METOIOB TEOPETHUYECKON (PU3UKH JUTSI MCCIIEIOBAHNS 3aKOHOB, OTIPEIEISIOMNX CTPOCHUE U
XUMHUYECKUE MTPEBPALICHHUS] XUMUYECKUX BELECTB MPU PA3IUYHBIX BHEIIHUX YCIOBUSIX.
Teopernueckoe ucCCIeI0OBaHUE IMHAMUYECKUX CHCTEM CBA3aHHBIX C XHMUYECKUMHU pEaKLUAMU WU
COOTBETCTBYIOLINX UM TU(PepeHIINATbHBIX YPaBHECHHN.
MornekyisipHoe MoJienupoBanue. MeTobl Al MOJETUPOBAHHS MOJIEKYJIIPHBIX CTPYKTYp, 00s3aTelbHO
He 00paniasich K KBAHTOBOM MEXaHUKE.
MounekynspHas auHaMuka. [I[puMeHeHne Ki1acCuuecKo MEXaHUKHU JUIsl MOACIUPOBAHUS JBUKCHUE s1IEDP
aHcamOJIs1 aTOMOB M MOJIEKYJI.
MounekynspHas MexaHuKa. MoJeaupoBaHUE BHYTPU - M MEXKMOJIEKYISPHBIX B3aUMOACUCTBHH WU
MX TIOBEPXHOCTEN NOTCHIMAIIBHBIX SJHEPIUH 4epe3 CYMMY CHJI B3aUMOJICHCTBHSL.
MopnyJib 2. JKCIepIMEeHTAJbHBIC METOAbI HCCICI0BAHUS.
MonekyJIapHbI YPOBEHb HCCIEAOBAaHUN INPUPOIHBIX DHEPrOHOCUTENIEH M YIIIEPOJHBIX MAaTEpUAJIOB.
Mertoabl pazfeneHust cMeceBbIX 00pa3noB. Xpomartorpadus. MeTosbl pa3ieieHns CMECEBbIX 00pa3IoB:
XUMHUECKHe, (usnko-xumuueckue, xpomarorpadpuueckue. Kiaccudukanus xpomarorpaduyeckux
METOZOB aHalu3a, X cnenuduka.  AnmapaTtypHoe odopmieHue, METOAMKHM aHalnu30B, 00paboTKa
pe3ynbraToB. KauecTBeHHBINH U KOIM4YeCTBEHHbIN aHanu3. CrieKTpaibHbIe ONTHYECKHE METOJIbl aHAIM3a!
HK-cnektpockonus. PU3NKO-XUMHUYECKHE OCHOBBI MeToja. OcOOEHHOCTH MPUTOTOBJIEHUS OOpa3IioB.
AmnmnaparypHoe oopmiieHre, METOJUKH aHAJIN30B, CTaTUCTHYecKass o0paboTka pe3yabTaToB. [lonydyenue
u unrepnperanus K- cnekTpoB nekoB, OUTYMOB, T'YMHUHOBBIX KHCIIOT, )KUAKHX MPOAYKTOB SKCTPAKIIUU
U TUJPOTeHMU3AlMK yriieH, ¢ppakuuu HepTu. Pacder CTpyKTypHBIX MapaMeTpoB C YYETOM 3JIEMEHTHOTO
cocraBa. SlnepHbIi MarHUTHBIA pe3oHaHC. DU3MKO-XMMUYECKHUE OCHOBBI MeTona. AmmapaTypHOe
odopmiienne. OCOOEHHOCTH METOAMK aHallu3a U MPUToTOBIEHUs 00pa3ioB. UHdpacTpykTypa crieKTpoB
U UX KonuyecTBeHHas oOpabotka. [IMP-ciekTphl KHIKUX HPOAYKTOB 3KCTPAKIUH U THAPOT€HU3ALUU
yriei, HedTsaabix ¢ppakumii. Crnexktpsl C13 tBepasix 19 u YM. Coueranue nanubix criekTpoB [IMP u
SMP C13. Macc-cniektpockonusi. PHU3MKO-XMMUYECKHE OCHOBBI MeTo/a. AnmaparypHoe o(opMieHHE.
Oco0eHHOCTH METOAMK aHajdu3a M NPUroTOBJIEHMsST 00pasnoB. CoyeTaHHe Macc-CIEKTPOCKONHUU H
xpomarorpaduu. MHppacTpykTypa ClIeKTpOB M UX KOJMYECTBEHHAsi 00paboTKa.
ATOMHBII YPOBEHBb UCCIENOBAHUI MPUPOJHBIX SHEPrOHOCUTENEH U YIVIEPOAHBIX MaTEpUaioB. ATOMHas
CIIEKTPOCKONUS. ATOMHO-MUCCHOHHBIN M aTOMHO-a/ICOPOLIMOHHBIN MeToIbl aHanu3a, Metog |CP-MS.
OU3NKO-XMMHUYECKHE OCHOBBI METO/I0B. AmmnaparypHoe opopmieHre. OcoOOEHHOCTH METOJUK aHaIu3a U
npurotosiieHus 00pasios. Cyxoe U Mokpoe o3osienue. MHppacTpykTypa ClieKTpOB U UX KOJHMYECTBEHHAs
oOpaboTka. MeccOay’poBcKasi CHEKTPOCKOTHS (SITP). ®DU3UKO-XMMHUYECKHE OCHOBBI METOIA.
AnmnapatypHoe odopmiieHne. OCOOEHHOCTH METOAMK aHalW3a M INPUTOTOBJIEHUS  0Opa3IoB.
Omnpenenenve BaJleHTHOW (OpMBI MeTayuloB-KaTtaiau3aTopoB. MHbpacTpykTypa CHEKTpOB M HX
KOJIMYecTBEHHast 00paboTKa.


https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B9_%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D0%B8_%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D0%B9

Tepmuueckue MeETOABl aHAIM3a NPUPOJHBIX DHEPrOHOCHUTENEH M YIIEPOAHBIX MaTEPHAIOB.
TepmorpaBumeTpus. PU3NKO-XUMHUYECKHE OCHOBBI MeTo/a. AnmapatypHoe odopmieHune. OCoOOCHHOCTH
METOJIMK aHalu3a W NpPUroToBieHUs oOpasuoB. [IpumeHeHue meroja A aHalW3a HPUPOIHBIX
SHEPrOHOCUTENICH W YyIIIepoIHbIX MaTepuanoB. JuddepeHnmansubiii TepMudeckuii aHamu3. OU3UKo-
XUMHUYECKHE OCHOBBI MeToja. AmnmapatrypHoe odopmienue. OcoOEHHOCTH METOJIMK aHalu3a M
MPUTOTOBIICHUST 0Opas3inoB. [IpumeHeHWe MeToma  JUIsl aHalu3a MPUPOJHBIX SHEPrOHOCUTENCH W
YIJIEPOJIHBIX MaTEPUAIIOB.

4. O0beM y4eOHOM AUCHUILIMHBI

B 3aueTHEBIX B akazem.
Bunast yueOHOI paboThI eAMHULIAX qacax
O01as TPYA0€eMKOCTh JHCHUIIHHBI 110 Y4eOHOMY IJIAHY g 108
AYIUTOpPHBIE 3aHATHUS: 1 36
Jlexumm (Jlek) 0,5 18
[MpakTrueckue 3anstus (I13) 0,5 18
JlaGoparopust - -
CamocrositeabHas padora (CP): 1 36
KypcoBas pabora - -
Pedepar - -
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 1 36
Bua xonTpoJs: 3auer / 3k3aMeH 1 JK3aMeH
(36)

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUILIMHBI «/[eJ1I0BOIi HHOCTPAHHBIN A3BIK»

(b1.B.3)

1. eap AMCUMIUVIMHBI — TPHOOpETeHHE OO0YyYaomUMUCS O0Ome, KOMMYHHKAaTHBHOH W
poeCCHOHATBHON KOMIIETEHIIMH, YpOBEHb KOTOPHIX HA OTAENbHBIX 3Talax S3bIKOBOH MOATOTOBKU
MO3BOJISIET HCIOJIb30BaTh MHOCTPAHHBIM S3bIK KaK B TNPOQPECCHOHAIBHON JAESITENbHOCTH B cdepe
JIeTIOBOT0 OOILEHHSI, TaK U JUIs LeJiel caMo0Opa3oBaHuUs.

2. B pe3yabTaTe H3yYeHHs IUCHHMIUIMHBI O0YyYalOUIUiCS MO MpPOrpaMMe MAarucTpaTyphbl
HOJIKeH:

Obnaoams cnepyroummu  o0mekynbTypabiMu  (OK) u  obmenpodeccuonansupivu  (OIIK)
KOMIIETEHIIMSIMHU:

- CIOCOOHOCTBIO ~ COBEPLIECHCTBOBaTb M  pa3BUBaTb CBOM  HMHTEIUIEKTYAIbHBIH U
OOIIEKYJIbTYpPHBI YpOBEHb, MOJIy4YaTh 3HAHMS B O0JIACTU COBPEMEHHBIX NPOOJIEM HAayKH, TEXHUKU U
TEXHOJIOTHHU, T'YMAaHUTAPHBIX, COLMAIBHBIX U SKOHOMHUYeckuX Hayk (OK-3);

- CIOCOOHOCTBIO Ha TPAKTUKE HCMONb30BaTh YMEHUs M HaBbIKM B OpraHU3aluu
UCCIICIOBATENIbCKUX M TIPOCKTHBIX Pa0OT U B yrpasiieHuu kosuiekTuBoM (OK-5);

- TOTOBHOCTBIO HCIOJIb30BaTh MPABOBbIE U 3TUYECKHE HOPMBI MPH OLIEHKE IOCIIEICTBUI
cBOel Mpo(decCHOHANBHOM JesITeNbHOCTH, NMPH pa3padOTKe M OCYILECTBIEHUH COIMAIbHO 3HAYUMBIX
npoektoB (OK-6);

— FOTOBHOCTBhIO K KOMMYHHUKallMd B YCTHOM W NHUChbMEHHOW ¢opMax Ha pPYCCKOM H
MHOCTPAHHOM SI3bIKaX JJIsl pellieHus 3a1a4 npodeccronanbroi aestenbroctu (OITK-1);

— TOTOBHOCTBIO  PYKOBOAUTH KOJUIGKTMBOM B cdepe cBoeil mnpodeccrnoHalIbHON
JesTeIbHOCTH, TOJIEPAHTHO BOCIIPUHUMAs COIIMATIbHBIE, STHUYECKHE, KOH(PECCHOHAIbHbIE U KYJIbTYpPHBIE
pazmuuns (OITK-2).

3uamo:

- OCHOBHBIE  CMOCOOBI ~ COYETAeMOCTH  JIEKCHYECKUX  €AMHUI] U  OCHOBHBIE
CJIOBOOOpa30BaTeIbHBIC MOJICIIN;

— PYCCKHE SKBUBAJIEHThI OCHOBHBIX CJIOB U BBIPAKEHUH MPOPECCHOHANIBHON peuH;



- OCHOBHBIC TIpUEMBI W METOABI pedepupoBaHUsS W AHHOTUPOBAHMUSA JHUTEPATYpPhl I10
CIELUAIBHOCTH;

— MACCUBHYI0 W AaKTHUBHYIO JIEKCHMKY, B TOM UYHCJIE OOLICHAYYHYI0 U CIEIHAIbHYIO
TE€PMUHOJIOTHIO, HEOOXOAUMYIO Ui PA0OThI HaJl TUIIOBBIMU TEKCTAMU;

- IIpUEMBbl pabOThl ¢ OPUTHHAIBHOMN JINTEPATYPOH 1O CIIEHUATIBHOCTH.

Ymemp:

- paboTaTh C OpUTHHAIBHON JTUTEPATYPON IO CHEIUATBHOCTH;

- paboTath co croBapem;

- BECTH JICJIOBYIO IIEPENNCKY Ha U3y4aeMOM SI3BIKE;

— BECTH PEUYEBYIO JEATEIBHOCTh MPUMEHUTENBHO K cepe ObITOBOI M mpodeccHoHaIbHOMI
KOMMYHMKAI1H.

Braoemy:

- MHOCTPAaHHBIM 3BIKOM Ha YPOBHE IPO(PECCHOHATIBHOIO OOIIEHUS, HABBIKAMU U YMEHUSIMU
peueBoil JESTeIbHOCTH MPUMEHUTENBHO K cdepe OBITOBOH M NpodhecCHOHAIBHOW KOMMYHUKAIUH,
OCHOBaMHU IyOJIMYHOM peuu;

- ¢dbopmamMu JEOBOM MEPENUCKH, HaBbIKAMM IOJrOTOBKM TEKCTOBBIX JIOKYMEHTOB B
YIIPABIICHUYECKOMN JEATEIIbHOCTH;

- OCHOBHOW MHOS3BIYHON TEPMHUHOJIOTUEN CIIELIMAIIBHOCTH;

- OCHOBaMHU peepupoBaHus U aHHOTUPOBAHUS JTUTEPATYPHI IO CIIEHUATBHOCTH.

3. Kpartkoe coaep:xanue JUCUMIIIIMHBI:

Benenue. [IpeaMer u posib HUHOCTPAHHOTO SI3bIKa B JIEJIOBOM OOILLEHUU. 3ajaud U MECTO Kypca B
IIOATOTOBKE MarucTpa TEXHUKH U TEXHOJIOTHH.

1. I'pammaTHueckue TPYJHOCTH H3Y4a€MOIO S3blKa: JIMYHbBIC, IMPUTSDKATEIbHBIE U IPOYHE
MectouMeHus. CrpsbkeHue riarojia-cBsa3ku. OOpasoBaHue U ynorpeOieHune GpopM HacCHBHOIO 3aiora.
[TopsaoK CIIOB B NIPEUIOKEHUN.

2. Urenue TemaTHYeCKHX TEKCTOB: «BBeaenue B xummuio», «J1.1. Mengenee», «PXTY um. JI.1.
MenneneeBay. [lonstue o Buaax ureHusi. AKTUBU3ALNS JEKCUKHA IPOYUTAHHBIX TEKCTOB.

3. IlpakTtrka ycTHOM peun mo temam: «['oBopum o cebe», «B ropoae», «PaiioH, rae s KHUBY».
Jlexcuyeckue 0COOEHHOCTH MOHOJIOTHYECKOM peun. PeueBoil aTHKET 1e0BOro oOumeHus: (3HaKOMCTBO,
IPEJCTaBICHUE, YCTAHOBJIEHHME W TOJJIepKaHMEe KOHTaKTa, 3ampoc W CcooOlleHue HH(pOpMaIHH,
noOyXJIeHue K JIeHCTBUIO, BBIpaXEHHE MpochObl, coryacus). PoHeTHUeCKHe XapaKTepPUCTUKU
M3y4aeMoro s3pika. OCOOEHHOCTH AMAIOrMYECKON pedH Mo MPOIIEHHBIM TEMaM.

4. I'paMMaTHyecKue TPYAHOCTH M3y4aeMoro s3blka: MHGUHUTHB. OOpa3zoBaHue U ynorpedieHue
MHOUHUTUBHBIX 000pOTOB. BuoBpemeHHbIe (POPMBI I71arosos.

5. Wsyuaromee uteHue TekcToB mo TemaM: «CTpykTypa BemiectBay, «Heopranuwueckas wu
OpraHuyeckass XMMUs, COeIMHEHMs yriepoja». Jlekcuueckne 0coOOEHHOCTH J1€OBOW JOKYMEHTAIUH.
TepmuHonorust Ou3Hec-MUTEPaTYphl HA U3yYAEMOM S3BIKE.

6. IIpakTuka yctHOW peun 1o teme «CrTyneHdeckas >kM3HbY». CTUIMCTHUYECKHE U JIEKCUUECKHE
0COOEHHOCTH SI3bIKA JIEJIOBOTO OOIICHUSI. AKTUBHBIN 1 MTACCUBHBIA TEMAaTUYECKHUI CIIOBAPHBIN 3amac.

7. I'pamMmaTHuecKue TpyAHOCTH M3y4aeMoro S3bIKa: MPUYAcTHs. Pa3ianuHble BapuaHThI IEpEBOA
MpUYacTUil Ha pycckuil s3bIK. [IpuyacTHeie 00OpPOTHI M MPHEMBl MX IMEpPEeBOJAa Ha PYCCKHUM S3bIK.
CocnararenpHoe HakjIOHEHWE. THUIBI YCIOBHBIX NpEJIOKEHUH. BapuaHThl mepeBosia NMpemsioKEHUH B
cocJlaraTeJIbHOM HAKJIOHEHHWH U YCIIOBHBIX MPEJIOKEHNMN.

8. M3yuaromiee yTeHHWE TEKCTOB IO TeMaTHKe: «XuMuueckas nabopartopusy; «3mepeHus B
xumun». Opranuzanusi paboThl CO CHeNUalIbHBIMU clioBapsaMu. [loHsTHe 0 pedepupoBaHUN TEKCTOB MO
CIELUATIbHOCTH.

9. Ilpaktnka ycTHOW peun no temam: «CTpaHa u3ydaemoro s3bika», «lIpoBeneHne nenoBoit
BCTpeUM», «3aKIIOUeHUE KOHTPAKTa». YCTHBIH OOMeH HH(OpMaIueil: yCcTHbIe KOHTAKThl B CUTYallMsX
JIEIIOBOrO OOIIIEHHUS.

10. M3yyaromiee ureHUe CrenualbHBIX TeKCTOB. Ilpuemsl pabotsl co cioBapeM. CocraBieHue
pedepaToB U aHHOTAIIHIA.



11. Os3HakoMUTEIIbHOE 4YTEeHHE MO TemaTuke: «B Oanke. ®@uHAHCH», «JICIOBBIE MHUCHMAY,
«YcrpoiicTBo Ha pabory». @opmbl AenoBoro nuckMa. [loHsTHE nenoBoi KoppecmoHaeHImH. [Iprembl
paboThel ¢ THTEpHETOM U 3JIEKTPOHHOU MTOYTOM.

12. Pa3roBopHasi mpakTHKa JEJOBOTO OOIIEHUs IO TeMaM: «XHUMUYECKHE TEXHOJIOTHUNY,
«[IpoGnemsl sxonorun». CoobuieHre HHPOpMAIMK M0 TeMe (MOHOJIOIMYECKOE BhICKa3bIBaHHE) B paMKax
OOIICHAYYHOH M O0IIETEXHUYECKON TEMaTHKH.

4. O0beM y4eOHOM JUCHUILIMHBI:

o B 3aueTHBIX B akagem.
Bunbr yueOHOM paboThI

eAMHUIIAX Jacax
O01mas TPyA0eMKOCTh JUCHHUILIMHBI 110 Y4eOHOMY IJIAHY 2,0 72
AyJAUTOpHBIE 3aHATHS: 0,75 27
Jlexmum (JIek) - -
[Ipaktuueckue 3ausarus (I113) 0,75 27
CamocrositesbHas padora (CP): 1,25 45
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«M30paHHbIe IJ1aBbI MPOIECCOB U ANIMAPATOB XUMMHYECKHUX TEXHOJIOTHI»

(b1.B.4)

1. Heap aucuumiuHsl — ¢opMuUpoBaHHEe Yy oOydarommxcs oOmenpodeccnoHalIbHbIX
KOMIIETEHIIM, YyriyOleHne U paclIipeHre 3HaHUK B 00JIaCTH MacCOOOMEHHBIX MPOIECCOB XMMUYECKOM
TEXHOJIOTUH, B TOM 4YHCIIE C ydacTueM TBepAod (as3pl, U psla TEIIOBBIX MPOILIECCOB, MO3BOJISIOIIMX
BBIITYCKHUKAM OCYIIECTBIISITh HAYYHO-HCCIIEIOBATEIBCKYIO U IIPOU3BOJICTBEHHYIO JACSATEIBHOCTD.

2. B pe3yabrare u3yuyeHHs AUCHHUILUIMHBI 00yyalomuiicsi M0 MporpaMMe MarucTpatypsbl
JAOJIZKeH:

Obnaoams cnepytoummu  obmekynbTypabiMu  (OK) u  obmenpodeccuonansupivu  (OI1K)
KOMITCTCHIIHSIMH:

- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHau3y, cuaTe3y (OK-1);

- CIIOCOOHOCTBIO ~ COBEpPIIEHCTBOBATh M  Pa3BUBAaTh CBOM  WHTEIUICKTYaldbHBIA |
OOMICKYIBTYPHBI YPOBEHb, TOTy4aTh 3HAHWUS B OOJIACTH COBPEMEHHBIX MPOOJEM HAyKH, TEXHHUKH WU
TEXHOJIOTUH, T'YMaHUTAPHBIX, COUATBHBIX M SKOHOMUYecKuX Hayk (OK-4);

- CIOCOOHOCTBIO K MPO(ecCHOHAIEHOMY POCTY, K CaMOCTOSITEIbHOMY OOYYEHHIO HOBBIM
METOAaM WCCIEIOBaHUsA, K HW3MEHEHHI0O HAyYHOTO W Hay4YHO-TIPOU3BOJICTBEHHOTO MpOGMiIs CBOEH
npodeccroHanbHoi AestenbHocTH (OK-5);

- CIOCOOHOCTBIO K MPO(PECCHOHAIBHON JKCITyaTalldd COBPEMEHHOTO OOOpYIOBAaHUS H
npubopoB B COOTBETCTBUH c HaIpaBJICHUEM " npoduiem MOJITOTOBKH
(OIIK-3);

- TOTOBHOCTBIO HCIOJIB30BaTh METOABl MATEMAaTUYECKOTO MOJEIHPOBAHUS MAaTEPUAIOB H
TEXHOJIOTUYECKHAX IPOIECCOB, TOTOBHOCTHIO K TEOPETHUYECKOMY aHAIM3y H OKCIEPUMEHTAIbHOU
npoBepke Teoperndeckux runores (OITK-4).

3namo:

- TEOPETHYECKHE OCHOBHI TPOIIECCOB MAaCCONEPEHOCa B CHCTEMax C YYacTHEM TBEPIOH
¢ba3sr;

- METO/IbI pacdeTa MacCOOOMEHHBIX almnaparoB;

- OCHOBHBIC 3aKOHOMEPHOCTH PABHOBECHSI M KHHETHKH MacCOOOMEHHBIX IPOIECCOB C
y4acTUEM TBepAoH (asbl;

— METO/Ibl UHTEHCU(UKALIUN PAOOTHI MAaCCOOMEHHBIX aIMapaToB;

- 3aKOHOMEPHOCTH TIpOllecCa BBIMAPUBAHMSI PACTBOPOB, TEIIOBBIE U MaTepHalbHBIC
OaJyaHCHI Iporiecca, METOIbI pacyeTa 0JTHO U MHOTOKOPITYCHBIX BBITIAPHBIX YCTAaHOBOK;

- 3aKOHOMEPHOCTH BIUSHUS CTPYKTYpPHl TIOTOKOB B alllapaTax Ha TEXHOJOTHYECKUE
MIPOLIECCHI;




- OCHOBHBIC YpaBHEHHUS pPABHOBECHS TMPH aJCOpOLMM W HOHHOM OOMEHE, IWHAMHKY
copoumu;

- METOBI pacueTa afcopOIMOHHBIX aIMapaToB.

Ymemo:

- OTIpE/IEIISATh OCHOBHBIE XapaKTEPUCTUKHU MPOIECCOB C y4acCTHEM TBEPAOH (azbl;

- ONpEeNeNATh MapaMeTpbl MPOLECCOB B IMPOMBINUICHHBIX ammapaTrax ¢ y4acTHEM TBEpAOU
¢bassr;

- pemaTh KOHKPETHBIE 3a7[auyl pacueTa U MHTEHCU(PHUKAIIMA MaCCOOOMEHHBIX IPOLIECCOB;

- OIPEIIEIATh ITapaMeTPhI IIPOLIECCA BHIITAPUBAHMS;

— HCIIOJIB30BaTh 3HAHUS CTPYKTYPBI IOTOKOB I pacyeTa anmnaparos.

Bnaodemu:

- METOAAMHU ONpEAETCHUS OCHOBHBIX MapaMEeTpOB OOOPYAOBaHUS, HCIOJIb3YEeMOTO JUis
MIPOBEJICHUS TEXHOJIIOTUYECKUX MTPOLIECCOB C y4acTUEM TBEPI0H (a3sl;

- METOJIaMU ONPEJEJICHUS OCHOBHBIX IapamMeTpoB OOOpPYAOBaHHUSA, HCIIOJIB3YEMOTO JUIs
IIPOBEACHUS IIPOLIECCOB BHIIIAPUBAHNS,

- METOAAMH OIPEIEICHUS PEalbHOM CTPYKTYphI IIOTOKOB B ammaparax s OIpeIelICHUs
[apaMeTpPOB TEXHOJIOTMYECKUX MPOLIECCOB.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Mooyns 1. Ilpoyeccol u annapamul blnapusanusi pacmeopos.

[Ipomiecc BBIMapuWBaHUS pPaAcTBOPOB M O0JNACTH ero mnpuMeHeHus. llpomecc BeImapuBaHUs
pacTBOPOB B OJHOCTYNEHYATHIX BBHIMAPHBIX ammaparax. MaTepuanbHblii OanaHCc OJHOKOPIIYCHOTO
BbIIIapHOTo amnmapata. OmpeneieHre pacxoja SHEPrud Ha IPOBEJEHHUE Ipoliecca B OJHOKOPIYCHOM
BbIIIapHOM anmnapare. OnpeneneHue Temreparypbl KUIEHUs pacTBopa. Buabl TemrmepaTypHbIX MOTEPb
(mempeccuil) M uX onpenaeneHue. MHOTOKOPIYCHOE BBIIAPUBAHUE, CXEMbI MPSIMOTOYHBIX H
MPOTUBOTOYHBIX YCTAHOBOK. MarepHalbHblii W TEIJIOBOW OalaHC MHOTOKOPITYCHBIX BBITIAPHBIX
ycTaHOBOK. Onpe/iesnieHne MoJIe3HON Pa3sHOCTU TEMIIEpaTyp B MHOTOKOPITYCHOM BBIIAPHOM YCTaHOBKE U
CHocoObI ee pacmpeziesieHus o kopnycam. KOHCTpYKIIHY BBITAPHBIX allllapaToB.

Mooyns 2. Cmpykmypa nomokos 8 menjio- u MaccoOOMeHHbIX annapamax u peakmopax.

Bausinue npoonapHOro nepeMemmnBaius Ha 3p(GeKTUBHOCTh PabOThl KOJOHHBIX MAacCOOOMEHHBIX
anmnapaToB M TEMJI00OMEHHOM ammapaTypbl. CTpyKTypa MOTOKOB B CiIy4ae MPOCTEHIIMX HIealbHbIX
Mojneneit: uneanbHoe BbiTecHeHue (MUB) u uneanbnoe cmemenue (MHUC). Metonsl uccnenoBaHus
CTPYKTYpbl TOTOKOB. MMIynbCHBIM UM  CcTymeH4YaThli BBOJ Tpaccepa. Bpems mnpeObiBaHuS.
HuddepennunanbHas 1 MHTErpajibHas QyHKIMM pacupeeNeHusl BpeMeH! MpeObIBaHuUs, X B3aUMOCBS3b.
MatemaTuueckue MOJAENU CTPYKTYpbl IOTOKOB B TNPHUOJMKEHMM K peaJbHbIM cucTemMaM. SdeeuHas
MOJIeJIb:  YMCJIO S4YE€eK HJeabHOIO CMeWIeHMs Kak mapamerp Mojend. Juddysmonnas
oJIHOTIapaMeTpUyecKasi MoOJIeNb: CpefHee BpeMs IpeObiBaHus, aucrepcus. JlUcnepcuoHHOE YHCIIo
(o6patHbIit kpuTepuit [lexie, ko3P PULIKHEHT MPOAOIBHOTO MEPEMEIINBAHUS).

Mooyns 3. H3yuenue npoyecca cywru 8 XUuMu4eckou npoMbllUlIeHHOCTU.

KoHnTakTHas ¥ KOHBEKTHBHas CymKU. CyIIWJIBHBIE areHTHI, UCIOJIb3YEMBIE B MPOLECCE CYLIKH.
CpoiicTBa BIaKHOTO BO3/yXa KaK CyIIMIbHOTO areHTa. «H-X» auarpamma coCTOSIHMSI BIIaXXHOTO BO3/1yXa
(mmarpamMa Pam3una). MaTepuaibHbli U TEIUIOBOM OajlaHC KOHBEKTMBHOW CYIIWJIBHOM YCTaHOBKH.
Teopernueckas (uaeanbHas) cylminiaka. BHyTpeHHui OanaHc cylInMiabHONW Kamepbl. YpaBHeHUe padoueit
JUHUK TIporecca cymku. M3o0paxenue mpormecca cymku Ha «H-X» numarpamme. CMmerieHue razoB
pa3IMYHBIX NAapaMeTpoB. BapuaHTel NpOBEACHUS MNpolLecca KOHBEKTUBHOM CYIIKHA: OCHOBHOW; ¢
JOTIOJIHUTENBHBIM TIOJBOJOM TEIUIOTHI B CYIIMIIBHOM KaMmepe; C IMPOMEXYTOYHBIM IIOJOIPEBOM BO3AyXa
[0 30HaM CYUIMJIBHON KaMephbl; C peHupKyJsiuel yacTu oTpaboTaHHOTO Bo3ayxa. KoHTakTHas cylka.
PaBHoBecue ¢a3 nmpu cymke. @opMbl CBSA3U Biaru ¢ marepuaiom. M3orepmsl cymku. ['urpockonuyeckas
Touka Martepuasna. KumHermka cymku. KpuBas cymkum W KpuBas CKOpPOCTH CymIKM. KoHCTpykiuu
KOHBEKTHBHBIX CYIIWJIOK: KaMepHasi; MHOTOspyCHas JIeHTOuHas; OapalOaHHas; INHEBMaTH4ecKas;
netTseBas; pacnpuinTenpHasd. Cylmka B KUITAIIEM CIIOE.

Mooyne 4. A0copoyus 6 cucmeme «HCUOKOCMb — MEEPOOE» U «2d3 — meepooey. IKCmpaKyus 8
cucmeme «HCUOKOCHb — HCUOKOCTNDY.
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AncopOmusi B CHCTEME «ra3 — TBEPAOE» U <OKHIKOCTh — TBepaoe». KuHeTnka maccomnepeHoca B
MOPUCTBIX TeJlaX: MUKPO-, M€30- U Makpomopsl. PaBHOBecue mpu aacopOumu. M3oTepmbr agcopOIum.
Cratnueckasl U TUHAMHUYECKAs aKTHBHOCTH aicopOeHTOB. DpOHT ancopOuuu. YCTPOUWCTBO M MPUHIIUIT
necTBust ancopOepoB. TeopeTHueckne OCHOBBI 3KCTPAKIIMH B CHCTEME <OKHUIKOCTh — IKHJIKOCTBY.
N300pakenue cocraBa (a3 M NpoOIECCOB HA TPOWHOM nuarpamme. IlpeaenbHble pacXopl IKCTpareHTa.
MHoroctyrnen4daras SKCTpakius ¢ IEPEKPECTHBIM M MPOTUBOTOYHBIM JIBIDKEHUEM (Da3. MeTobl pacueTa
OCHOBHBIX THITOB 3KCTPAKIIMOHHBIX anmnapaToB. [[pOMBINIICHHAs SKCTPAKIIMOHHAsS anapaTypa.

4. O0beM y4eOHOM JUCIUIIMHBI:

o B 3aueTHBIX B akagem.
Bunbr yueOHOM paboThI
€IMHUIIAX Jacax

OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY IIAHY 3,0 108
AYIUTOpPHBbIE 3AHATHS . 15 54
Jlexuun (Jlek) 0,34 12
[Tpaxktrueckue 3ansatus (I113) 0,72 26
Jlaboparopusie 3ansTus (J1ad) 0,44 16
CamocrosiTesibHas padora (CP): 0,5 18
Pacuetno-rpaduueckas pabora 0,33 12
Jlpyrue BUbI CAMOCTOSITENIHOM PabOTHI 0,17 6
Bua koHTpOJISA: 3a4eT / IK3aMeH 1,0 Jk3ameH (36)

AHHOTaNuUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«OnTHMHU3aIUsA XUMHKO-TEXHOJIOTMYECKHUX MPOIECCOB»

(b1.B.5)

1 Heab AuMCHMIUVIMHBI — TOJlydyeHHE O0a30BBIX 3HAHUH O METOJaxX ONTUMH3ALMU XHMHKO-
TEXHOJIOTUYECKHX MPOLIECCOB U MPUOOPETEHNE ONBITA UX MPUMEHEHHUS JJIsl PEIICHU s ONTHMU3allMOHHBIX
3a/1a4, B YaCTHOCTH C MCIIOIb30BAaHMEM aBTOMATHU3UPOBAHHOM CHUCTEMBI KOMIIBIOTEPHONM MaTEMaTHUKH
(CKM) MATLAB, a takxe OBJIaJIeHHE C €r0 MOMOIIBI0 MPAKTUKON KOMIIBIOTEPHOTO MOJAETUPOBAHUS
CUCTEM XUMHYECKOW TEXHOJIOTMHM C PEUICHWEM 3a/ad aHajiu3a, ONTUMHU3alUd U CHHTE3a XUMHUKO-
texHonoruueckux npoueccoB (XTII) u cucrem (XTC). ducuumninuHa HampaBieHa Ha MpHOOpeTeHHE
0o0y4aroIMMHUCS 3HAaHUN MO MPUMEHEHHIO AHAJUTHYECKHMX M YMCICHHBIX METOJOB ONTHUMH3AIMH C
HCII0JIb30BaHUEM AJI€KBAaTHBIX MOJIEIEN XUMUKO-TEXHOJIOTHYECKUX TPOLIECCOB U OBJIAJICHUE IPUEMAMHU U
npakTukoil npumeHenus nakera MATLAB s pemieHuss ONTUMHU3ALMOHHBIX 3a/ad XUMUYECKOU
TEXHOJIOTUH.

2 B pe3syabTare HM3ydYeHHs AMCHMILUIMHBI 00y4YaloMiicsi MO NporpaMMe MAarucTpatrypsbl
JOJIKeH:

Obnaoams  cnepyromumu  obmekyabTypHbiMu  (OK) u  oOmenpodeccronansasiMu  (OIIK)
KOMIIETEHIUSIMMU:

- TFOTOBHOCTBIO JIEWCTBOBaTh B HECTaHAAPTHBIX CHUTyalUsX, HECTH COLMAIBHYIO W
ITUYECKYI0 OTBETCTBEHHOCTS 3a MpuHsAThIe peuieHus (OK-2);

- TFOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpPEaIM3allMd, HCIOIb30BAaHUIO TBOPYECKOTO
norenimana (OK-3);

- CIIOCOOHOCTBIO K TPO(ECCHOHATTEHOMY POCTY, K CaMOCTOSITEIbHOMY OOYyYE€HHIO HOBBIM
METOAaM HMCCIEIOBaHUs, K H3MEHEHHMI0O HAy4YHOTO W Hay4yHO-IIPOM3BOJICTBEHHOrO Mpoduis cBoei
npodeccroHanbHo# aestensHocTd (OK-5);

— CIIOCOOHOCTBIO Ha TMpAKTUKE UCIOJIb30BaTh YMEHHUS M HABBIKM B OpraHU3aluH
UCCIIeI0BATEIbCKUX M IIPOEKTHBIX padoT, B yrpasieHuH KouiekTuBoM (OK-7);

- CMOCOOHOCTBIO HAXOIUTh TBOPUYECKUE PEIICHUS COLMAIBHBIX U MPO(pECCHOHATBHBIX 3a/1a4,
TOTOBHOCTBIO K MIPHHATHIO HecTaHIapTHBIX permenuit (OK-8);
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- CIIOCOOHOCTBIO C TIOMOIIBI0 HMH(POPMAIIMOHHBIX TEXHOJOTHH K CaMOCTOSITEIIBHOMY
MPUOOPETEHUIO U UCTIOIH30BAHUIO B IPAKTHUECKOH eATEILHOCTH HOBBIX 3HAHUH U YMEHHUIA, B TOM YHUCIIC
B o0JacTsaX  3HAHWK,  HEMOCPEACTBEHHO HE  CBS3aHHBIX CcO  chepoll  NeATeIbHOCTH
(OK-9);

- TOTOBHOCTHIO K KOMMYHHUKAIlMM B YCTHOM W THUCHhbMEHHOW (opMax Ha PYCCKOM H
HHOCTPAaHHOM S3bIKaX IS pelleHus 3aaad npodeccruonansHoi aesrenpaoctu (OIMK-1);

- TOTOBHOCTBIO  PYKOBOJUTH KOJUIGKTUBOM B cepe cBoeld  mnpodeccHnoHaIbHOU
NEeSTeIbHOCTH, TOJICPAHTHO BOCIIPUHUMAS COIIMATBHBIC, STHUYECKIE, KOHPECCHOHAIBHBIE U KYIbTypPHBIC
paznmuuwns (OIIK-2);

- CIIOCOOHOCTBIO K MPO(PECCHOHAIBHONW 3KCIUTyaTallid COBPEMEHHOI'O OOOpYAOBaHHS U
pudopoB B COOTBETCTBUH c HarpaBJiEHUEM i npodunem IMOJITOTOBKHU
(OIIK-3);

- TOTOBHOCTBIO MCIIOJIb30BaTh METOJbl MAaTEMAaTHYECKOIO0 MOJICIMPOBAHUS MaTEpUAIOB U
TEXHOJIOTHYECKUX TIPOLIECCOB, TOTOBHOCTHIO K TEOPETHUYECKOMY aHAJIM3y M SKCIEPUMEHTAIbHOMN
npoBepke Teoperndeckux runores (OIMK-4);

- FOTOBHOCTBIO K  3alUTe  OOBEKTOB  HWHTEIUICKTYyaJbHOM  COOCTBEHHOCTH U
KOMMEPIUATH3AIINH [TPaB Ha 00BbEKThI HHTEILICKTyanbHOM coocTBeHHOCTH (OIIK-5).

3uamo:

- HUEpPapXUUYECKYI0 CTPYKTYPY XHUMHKO-TEXHOJIOTMYECKHMX IPOLECCOB U  METOAUKY
CHUCTEMHOTO aHaJIM3a XUMUYECKUX ITPOU3BOJICTB;

- METO/Ibl KOMIIBIOTEPHOTO MOACIMPOBAHUSI XUMUKO-TEXHOJOTHYECKUX MTPOIECCOB;

- YUCJICHHbIE METOJIbl BBIUMCIMTEIBLHON MaTeMaTHUKHU I peaju3alldd Ha KOMITbIOTEpax
MO/IeJIe XUMUKO-TEXHOJIOTMUECKHUX MPOIIECCOB;

- CHOCOOBI TIPUMEHEHHUS KOMIBIOTEPHBIX MOJIENICH XMMHKO-TEXHOJOTHYECKHUX IPOIIECCOB
JUISL PELICHMs] 3a/lad Hay4dHbIX HCCJEJIOBAHMI, a TaKkkKe 3a7ady aHaliu3a U ONTUMH3ALUU XUMHUKO-
TEXHOJIOTHYCCKHUX CHCTEM;

- NPUHIUIIBI  TPUMEHEHUS  METOJIOJIOTHH  KOMITBIOTEPHOTO  MOJCIHMPOBAHUS  IIPU
aBTOMATU3HPOBAHHOM MTPOEKTUPOBAHUHU U KOMIIBIOTEPHOM YIIPABICHUH XUMUYECKUMH MPOU3BOICTBAMH.

Ymemy:

- MPUMEHATh  TOJIYYCHHBICE 3HAHMS TP  pEHIeHMH  NpodecCHOHANBHBIX  3a]ad
KOMITBIOTEPHOT'0 MOJICTTUPOBAHUS TIPOIIECCOB B TEIUIOOOMEHHUKAX M XUMHUECKHUX PEaKTOpax;

- pemate oOpaTHblE 3aauyd CTPYKTYpHOW M TMapaMeTpU4ecKod HIEeHTU(UKALNN
MaTeMaTUYeCKOr0 OMHUCAHUs TPOILIECCOB XHUMHUYECKUX TMPEBpAICHUNH B peakTopax ¢ MEMIAJIKOW u
TpyO4aThIX peakTopax, a TaKkKe MaTEeMaTH4YeCKOro OMUCAHHWS MPOIECCOB TeIIonepeaadyd B
TEIJIO0OMEHHHKAX

- pemaTth MNpsMbIe 3aJla4d KOMIBIOTEPHOTO MOJIEIUPOBAHUSI TPOIIECCOB B pPEaKTOpax C
MEIIIATKOM;

- pemarh TpsIMbIE 3a7a4d KOMIIBIOTEPHOTO MOJCIMPOBAHUS TMPOIIECCOB B TPyOUATHIX
peakTopax;

- pemarh 3aaud ONTHUMHU3ALMKM IPOIECCOB XMMHUYECKMX MPEBPAIlEHUM B PEAKTOpax M
MIPOIIECCOB TEIUIONIEPEIaur B TEIIJIO0OMEHHUKAX.

Braoemy:

- METOAaMH NPUMEHEHUs CTaHAAPTHBIX IMAKETOB MPUKIAJHBIX MPOrpaMM, B YacCTHOCTHU
naketa MATLAB, nns mMonenupoBaHusi 1 ONTHMHU3AIMKM TIPOILIECCOB B TEMJIOOOMEHHUKAX, a TaKXKe B
XUMHUYECKUX PEAKTOPAX UACATBHOIO MEPEMEIINBAHNS U UJI€aJIbHOTO BHITECHEHUS.

3 Kparkoe coaepxxanue TUCUUIIMHBI:

Mooyns 1. Xapaxmepucmuka 3a0a4 onmumuzayu npoyecco8 Xumuyeckol mexHoLi02uu.

Tema 1. Hepapxuueckas cmpykmypa npoueccos Xumudeckux npou3eo0cms, ux mamemamuyeckoe
MoOenuposanue u onmumusayus. XUMUKO-TEXHOJIOTHUECKAE CUCTEMBI M MX HMepapXuuecKas CTPYKTypa.
KommprorepHoe MoiempoBaHe XUMUUECKUX MTPOU3BOICTB. JTaIbl MAaTEMATHIECKOTO MOICTIUPOBAHUS U
ontuMu3anuu. Pa3zpaboTka MaTeMaTHdecKOro OMHCAHHs MPOILECCOB M AITOPUTMOB pacdera XHMHUKO-
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TEXHOJIOTHYECKUX TIpoiieccoB. [IpumeHeHne Metononoruu cucreMHoro ananmsza U CALS-texHomoruit
JUISL pellieHUs] 3a/1ady MOJEIMPOBAaHUS M ONTHUMHU3alUKU B aBTOMatu3upoBaHHbix cucremax AVC, CAIIP,
ACHH, AJIUC, ACY u ACOVII. IlpuMeHeHuEe NPUHIHUIIA «YEPHOTO SIIIMKA» MPU MATEMATHYECKOM
MOJIETUPOBAHUU. MareMaTH4eCcKOe OIKMCAaHUE IPOLECCOB, MOJCIUPYIOIIUNA AITOPUTM M PacuETHBIN
MOJIeJIb XMMHUKO-TEXHOJIOTUYECKOT0 Ipoliecca. BupryaibHOe MNPOU3BOJACTBO. ABTOMATH3WPOBAHHBIC
CHCTEMBI IPUKIIAHOW HHPOPMATUKH.

Tema 2. OcHo8Hble NPUHUUNLL ONMUMUZAYUY CINAUUOHADHBIX U OUHAMUYECKUX NPOYUeccos
XuMu4eckou _mexHoaocuy. 3aJaud ONTUMAJIbHOIO IPOEKTUPOBAHMSA U  yHOpaBiIeHUS. AHaius,
ONTUMHU3ALUS U CUHTE3 XUMUKO-TEXHOJIOTMYECKUX CUCTEM. DKOHOMUYECKHE, TEXHUKO-2KOHOMUYECKHE U
TEXHOJIOTUYECKHE KPUTEPUU ONTHUMAJIBHOCTH XHMHYECKHX TPOU3BOACTB. BrIOOp KpuTepuen
ONTUMAJIBHOCTU (LI€NEBbIX (YHKIUI) U ONTUMHU3HUPYIOUIUX TEPEMEHHBIX (PECYpCOB ONTHUMHU3AIIUN).
UYucneHHble METOABI OAHOMEPHOM U MHOIOMEPHOM onTUMH3auuu ¢ orpanudeHusmu l-ro u ll-ro pona.
CtpykTypa mporpamm Jijisi peiIeHuss ONTUMHU3AIMOHHBIX 3a/1a4 ¢ npuMeHennem naketa MATLAB, BBox
Y BBIBOJI MH(OPMALIMH, B TOM YHCJIE C CIIOJIb30BAHMEM TEKCTOBBIX (hailsioB.

Mooyns 2. Onmumusayusi munoswvix XUMUKo-mexHOoL02U4eCKUx npoyeccos.

Tema 3. Ananumuueckue Mmemoobl ONMUMUZAYUY XUMUKO-MEXHONO0SUYECKUX NPOUEccos.
HeoOxonuMble U OCTaTOUHBIE YCIOBHS SKCTPEMYMOB (DYHKIIMM MHOTHX mepeMeHHbIX. KBaapaTuunbie
¢dopmbl. ['paduueckoe mpeacTaBICHHE OSKCTPEeMyMOB (YHKIMI OJHOH M JABYX TI€PEMEHHBIX C
npumenenueM maketa MATLAB. Ompenenenue ONTHUMAaNbHBIX YCIOBUN MPOTEKaHUS OOpaTUMOM
XUMHUYECKON peakluu. AHAIU3 ONTUMAJIbHBIX YCJIOBUN IPOTEKAaHUS MPOCTHIX peakUuil B peakTopax ¢
MEMIAIKON ¥ 9KOHOMHYECKUM KPUTEPHEM ONTHMAIbHOCTH.

Tema 4. HYucnennvie memoovl o0HomepHou onmumuszayuyu. MeToasl CKaHUPOBaHUS, JOKAIN3alUN
MEPEeMEHHON U 30JI0TOTO CEYEHHS, a TaKke C OOpaTHBIM MEPEeMEHHbIM MaroM u uucen duboHayyH.
CrannmaptHas ¢yskuus MATLAB nmns ompenenenuss MuHUMyMa (QYHKOIWHA OJHOW IEPEeMEHHOW —
fminbnd. Pemienne anreOpanvecKkux M TPAaHCIEHACHTHBIX YPaBHEHHH C MPUMEHEHHEM CTaHIapTHBIX
¢byukuun MATLAB — roots u fzero coorBercTBeHHO.

Tema 5. Yucnennvie memoovl MHO2OMepHOU onmumuzayuy. MeToapl HYJIEBOro, MEPBOro U
BTOpPOTO nopsiika. Penenne 3agady onTUMHU3alMK IPOLECCOB, PELIEHUSI CUCTEM HEJIMHEHHBIX YpaBHEHUN
U anmnpoKCHMAIIMK JTAHHBIX C MpHUMeHeHHueM cranaaptHoit ¢ynkimu MATLAB fminsearch. Peruenue
3aJ1a4 anmpoKcUMaluii GyHKIUNH MHOTOYWIEHAMU MPOU3BOJIBHONW CTENEHH ¢ MPUMEHEHHUEM CTaHIapTHOM
bynkunn MATLAB — polyfit, a takke pelueHHs CHUCTEM JMHEHHBIX anreOpanvecKux ypaBHEHUIA
METOJIOM OOpaTHOW MaTpHIIBI C MCIOJIb30BaHHEeM cTaHiapTHoW QyHkimu MATLAB — 7(-1). Pemenune
CHCTEM OOBIKHOBEHHBIX UG EpEeHINATbHBIX YpPaBHEHUH C NPUMEHEHHWEM CTaHIApTHBIX (QyHKIMI
MATLAB — 0de45 (45 — HoMep KOHKPETHOTO METOJIa) WM JIJIsl )KECTKUX CHCTeM — TeX ke (pyHKIHH ¢
n00aBICHUEM OJHOTO M3 CUMBOJIOB t, th min S (B 3aBUCHMOCTH OT CTENICHHU KECTKOCTH CUCTEM).

Mooyns 3. Onmumusayus npoyeccos 8 Kackaoe nocie008amenbHulX U NapaiielbHblX annapamos
XUMUYECKUX NPOU3B00CMS.

Tema 6. Onmumuzayus npoyeccos 8 Kackaoe nociedo8amenbhblX U napaiielbHblx annapamos ¢
02PaHUYeHUAMYU 8 68ude pPABeHCME C NpuMeHeHueM Mmemooda mHoxcumeneu Jlaepanca. TloHsaTHS
YCJIOBHOTO JKCTpEMyMa M HEONpPEACNICHHbIX MHOXuTenend Jlarpanka. BbiBoag CcOOTHOIIEHWN ISt
ornpeneneHus skcTpemyMma ¢yHkuuu Jlarpamxka. OnTumanbHOE paclipelielieHHe MOTOKa ChIpbs MEXIy
napajuieibHo  paboraromuMu  anmnaparaMd. ONTHMH3alIMsS — TOCTEI0BAaTEeNIbHBIX  MHOTOCTaAMMHBIX
IIPOLIECCOB METO/I0M HEOIIPEAEIECHHBIX MHOXKUTENEHN Jlarpanxka.

Tema 7. Ilpunyun OuHaAMU4ecK020 NPOCPAMMUPOBAHUS U e20 2paduieckas UWiioCmpayus.
[TocranoBka 3amaun JauHamuueckoro mnporpammupoBanus (I1). Maremaruyeckas ¢opMynHpoBKa
MpUHIIMIIA MakcuMyMma bemmana. Pemenne KOMOWHATOPHOW 3aladd O KOMMUBOSDKEPE METOJIOM
JUHAMHYECKOT0 IPOrpaMMUPOBaHUS.

Tema 8. Onmumuszayus npoueccog 6 Kackade HOocied08amenbHblX annapamos mMemooom
OUHAMUYECKO20 _NpOcpAMMuposanus. BBIBOJ COOTHOLIEHMH JUIsl pelIeHHs 3aaydl MUHHMH3ALUU
CyMMapHOro o0Obema KackKaJa I0CJIeJOBaTebHbIX XUMHUYECKHMX PpPEaKTOpPOB, B KOTOPBIX MPOTEKaET
npocTedinas — peakuuss nepBoro mopsnaka. ['paduueckoe  pemieHue  3ajauyd  AMHAMHUYECKOTO
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MIPOrpaMMHUPOBAaHUS JJIsi Kackaja MOCIeAOBaTEIbHBIX PEAKTOPOB, B KOTOPBIX MPOTEKaeT MpocTeHIas
peaxiusi BTOporo nopsjaka.

Mooyne 4. Texnonocuueckas onmumusayusi NPOYecco8 XUMUYECKUX HPOU3B0OCME MemoooM
HeUHENH020 NPOCPAMMUPOBAHUS.

Tema 9. Onmumuszayus npoyeccos XUMu4eckou mexrHonro2uu 0Jis 0eucmayiouux npou3eo0cme npu
U3BECHbIX _3HAYEHUAX KOHCMPYKYUOHHbIX _napamempos. DopMynupoBKa 3aladd HEJIUHEHHOTrOo
nporpammupoBanus (HJIIT) ¢ orpanndenusimu I-ro u |l-ro poxa. Pemenue 3amaun HJII ¢ mpumenennem
cragnaptHor ¢pynkuun MATLAB — fmincon. OmnpezaeneHue OnTHMaJbHOTO BPEMEHH NMPEOBbIBAHHS B
peaKTope UACANbHOrO MEePEMEIINBAHNS U IEPUOAUUECKOM PEAKTOPE, B KOTOPBIX MPOTEKAET MPpOCTEHIIIast
IocJIeZIoBaTeNbHAsl PEAKLUs, a TaKKe ONTHUMAJbHON TeMIepaTypbl — B PpEaKTOpPE HJI€aJIbHOrO
MepEeMENIMBaHUS C TPOCTEHIIICH 0OpaTUMON peaKInen

Tema 10. Onpedenenue onmumanbHblX 3HAYEHUN KOHCMPYVKYUOHHLIX _NApaMempos npu
NPOEKMUPOBAHUYU XUMUYECKUX npou3sodcms. DopMynUpOBKa 3aJaud HEJIMHEHHOro MpOrpaMMUPOBAHUS
(HJIIT) ¢ orpanmuenusamu l-ro u ll-ro pona. Pemenne 3amaun HJIII ¢ nmpumeHeHneMm craHapTHOM
byukuun MATLAB — fmincon. Pemienne 3amaun ONTHMAaIbHOTO MPOEKTUPOBAHHS TEIJIOOOMEHHHMKA
THUIIA «CMELIEHHE — CMEILIEHUE)» C TEXHUKO-DKOHOMUYECKUM KPUTEPUEM ONTUMAIbHOCTH.

Mooyne 5. DxoHomuueckas onmumuzayus npou3800CMEEHHbIX NPOYUECCO8 MemOOOM JUHEUHO20
NPOSPAMMUPOBAHUSL.

Tema 11. Onmumusayus npouzso0cmea uz0enuti Nnpu 0cPAHUYEHUAX HA U320MOGIeHUe
Komniekmylowux Oemaneu. DopMyIupoBKa 3adaud JMHEWHoOro mnporpammupoBanus (JIII) u ee
reoMeTpuyecKas HHTepoperanus. YcioBus coBMecTHocTd 3amauu JIII. Anamus 3-X BO3MOXKHBIX
BapuaHTOB pelmieHui. ['papuueckoe pemenue 3amaum JIII. Pemenune konkperHoit 3amaum JIII ¢
npuMeHeHreM cranaaptHoit pynkunu MATLAB — linprog.

Tema 12. OnmumanvHas opeanusayusi npou3eoo0cmed npooyKUuU Npu O02PAHUYEHHbIX 3andcax
coipba. DopMyaupoBKa 3amadn  JuHeiiHoro mporpammupoBanus (JIII) u ee reoMmerpuueckas
uHTEeprpeTanys. YciaoBusi coBMecTHOCTH 3anauu JIII. Ananu3 3-X BO3MOMKHBIX BapHaHTOB PELLIECHUM.
I'paduueckoe pemenue 3amaun JIII. Pemenue konkperHou 3amaun JIII ¢ mpuMmeHeHHMEM CTaHIApPTHOU
¢byukn MATLAB — linprog.

4 O0bem yueOHOH TUCHMILINHBI:

. B 3aueTHBIX B akazewm.
Bunsl yueOHoI paboThl

SIMHHIIAX Jacax
OO01asi TPy10€eMKOCTh IMCHUILIHHBI N0 Y4e0HOMY IJIAHY 4,0 144
AyaUTOpPHBbIE 3aHATHS: 15 54
Jlexmum (JIek) 0,34 12
[Tpaktnueckue 3anstus (I113) 0,44 16
JlaGopaTopust 0,72 26
CamocrositesibHas padora (CP): 2,5 90
Buja koHTpOJISi: 3a4eT / IK3aMeH 3ader

AHHOTanuA padoyeil NPorpaMMbl AU CHHUILIMHBI
«OneHKa puCKOB ¥ IKOHOMHYeCKO# 3(PPeKTHBHOCTH IPH BHEAPEHUID)

(b1.5.6)

1. Heab aMCcUMIJMHBI — TOJIY4YeHHE CHUCTEMbl HAy4YHBIX 3HaHHM B 00JacTU COBPEMEHHBIX
npo6JIeM HayKH, TEXHUKU M TEXHOJIOTUH, ¢ IPUMEHEHUEM METO/I0JIOTUH KOMIUIEKCHOM OIIEHKU U aHajIu3a
OCHOBHBIX PHCKOB IPU BHEAPEHUU UHHOBAIIMOHHBIX TEXHOJOTUN B CUCTEME HAllMOHAIbHON 3KOHOMHKH C
UCMOJIb30BAHUEM HHCTPYMEHTOB 3(QeKkTuBHOrO ympasieHus. [Iporpamma HampaBiieHa Ha H3y4YeHUE
MOHATUMHOIO amnmapata JUCHMIUIMHBL, OO0y4YeHHe MeToJaM M HWHCTPYMEHTaM OLEHKH pPHCKOB
npoeCCUOHATBHON  JIeITENbHOCTH, OLICHKH SKOHOMHUYECKOH A(PQPEKTUBHOCTH TEXHOJIOTHYECKUX
IPOIECCOB, UX OE30MaCHOCTH M OO0y4eHHE MeToJaM SKOHOMHYECKOro aHajlu3a IMPOU3BOACTBEHHBIX
PUCKOB TpU BHEJPEHUH HOBBIX TEXHOJOTHMH; crocobaM pa3pabOTKM W aHalu3a ajbTepHATHBHBIX
TEXHOJIOTUYECKHX MTPOLIECCOB, 00yUEHHE METOAaM MPOTHO3UPOBAHUS TEXHOJIOTUYECKUX, SKOHOMUYECKUX
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U TOCNEACTBHM, a Takke oOyuyeHHEe HaBblkaM y4yacTHsl B pa3palOTKe MPOEKTOB HOBBIX
pecypcocOeperaronux 1 0e30MacHbIX MPOU3BOICTB.

2. B pe3yabrare M3yueHHsl AUCHHUILUIMHBI 00yyalommiicsi 1Mo NMporpaMMe MarucTpatypbl
JMOJIKEH:

Obnadams criepyronumu o0mekyasTypHbiMU (OK) KoMIeTeHITUAMU

- CIIOCOOHOCTBIO ~ COBEPILIEHCTBOBATb M  Pa3BUBAaTh CBOM  WHTEIUICKTYaJbHBIA U
OOIIEKYNbTYpPHBI ypPOBEHb, MOJIy4YaTh 3HAHHS B OO0JIACTH COBPEMEHHBIX IPOOJIEM HAayKH, TEXHUKU U
TEXHOJIOTUHU, TYMaHUTAPHBIX, COIHATLHBIX U 3KOHOMHUYeCKHX Hayk (OK-4).

3namo:

- TEOpEeTUYEeCKHEe OCOOCHHOCTH U JCHCTBYIOUIYIO TMPAaKTUKy B O0JacTU OLEHKHU
AKOHOMHYECKOH 3(PPEKTUBHOCTH U YIIPABICHUS HHHOBAIIMOHHBIMH PUCKAMU;

- CoJiepKaHue CIIOCOObI U MHCTPYMEHTHI IKOHOMUYECKOTO aHAIIH3a;

- METO/IbI pacdeTa IKOHOMUYIECKOM 3()(HEKTUBHOCTHU MPUHSATUS MHHOBAIIMOHHBIX PEIICHHA.

Ymemn:

— IIPOBOAUTH OLEHKY U SKOHOMMUYECKUH aHAIW3 HAy4YHOH, TEXHUYECKOW AOKYMEHTAllUH B
00J1aCTH MHHOBALIMOHHBIX BUJIOB JIEATEILHOCTH U paccunuTaTh 3 (HEeKTUBHOCTh YIPABICHUS PUCKAMU;

- OLIEHUBATh YKOHOMHUYECKYIO 3((EKTUBHOCTh M MOCIEICTBHS MPUHUMAEMbIX PELICHUN B
obactu mpoecCHOHATLHOM IS TEIIEHOCTH.

Braoemy:

- METOAAMU U MHCTPYMEHTaMHU Pa3pabOTKU U aHaJIM3a aJbTePHATUBHBIX TEXHOJOTHYECKUX
IIPOLIECCOB, IPOrHO3UPOBAHUE TEXHOJOTHUECKUX, IKOHOMUYECKHX U MTOCIIEICTBHIA;

- METOAAMU M UHCTPYMEHTAMHU OLEHKH 3KOHOMHYECKOH 3((EeKTUBHOCTH TEXHOJIOTHUYECKUX
IIPOLIECCOB, X 0€30IaCHOCTU U TEXHOJOTMYECKUX PUCKOB IPU BHEAPEHUHN HOBBIX TEXHOJIOTHIA;

— HaBBIKAMHU y4acTusi B pa3pabOTKe MPOEKTOB HOBBIX pecypcocOeperaromux u 0e30macHbIX
IIPOU3BOJICTB.

3 Kpartkoe coep:kanue JMCHHUIIJIMHbBI:

Heonpedenennocmo u puck: oowue noHamus u npudaudxicennvle memoowt yyema. Obl1ee MOHATHE
O HEONpPEJIETIeHHOCTH M pucke. MHOXECTBEHHOCTb CIIEHapueB peanuzauuu mpoekta. [loHsaTus 06
3GGEKTUBHOCTH UM YCTOHYMBOCTH MPOEKTa B YCIOBHUAX HeOINpelesleHHOCTH. {DopMHpoBaHUE
OpPraHMU3alMOHHO-3KOHOMHMYECKOTO MEXaHM3Ma pealu3alud HWHHOBALMOHHBIX PpEUIEHHH C y4eToM
(bakTOpPOB HEOIpPENENIEHHOCTH U pUCKa. Puck-anmeTutr kommaHuu. OCHOBHBIE CHUCTEMBI YIPaBJIECHUS.
YKpynHEHHas OLEHKa YCTOMYMBOCTM MHBECTULMOHHOTO Ipoekra. IIpemus 3a puck. KymynaTuBHBIM
METO/ OLIEHKH NPEeMUH 3a pUCK. Mozenb oleHKH KanuTaibHbIX akTuBoB (CAPM). Ynpasnenue no MRP-
CHCTEME U Jp.

Pacuemur oorcuoaemoui sghgpexmusnocmu npoexma. YKpyInHEHHas! OLIEHKA YCTOWYMBOCTH MPOEKTA
JUIs €ro ydacTHUKOB. Pacuer rpanun 6e3yObiTouHocTH U 3 dextuBHOCTH. OlleHKa YCTOWYMBOCTU
IpOEeKTa IyTeM BapbUpOBaHHUs ero mnapamerpoB. OrneHka 3(QGEKTUBHOCTH IPHUHATUS pEIIeHUs B
YCIIOBUSIX HEOIpPEAEIeHHOCTH. BeposTHOCTHasE (CTOXacTUKa), CYOBEKTHUBHBIE BEPOSITHOCTH U HX
UCMOJIb30BaHUE MpH oleHKe 3¢ dekTuBHOCTH MpoekToB. Dopmyna ['ypBuma. MeToasl 1 UHCTPYMEHTHI
YIIPaBJIEHUS] PECYPCAMHU.

Onmumusayus u payuoHanvhblid omoop npoekmos. 3anadu 0TOOpa U ONTUMM3ALUHN IIPOEKTOB U
UX pelieHHue. YUeT BIOXKEHHH COOCTBEHHBIX pecypcoB. MeTobl adbTepHATUBHBIX PELIEHUN, U3/IEPKEK,
€IMHOBPEMEHHBIE U TEKYIIUE U3AEPKKHU. AbTEpHATUBHAs CTOMMOCTh PeECypca B YCIOBMSIX PHCKa U Ap.
MOKa3aTesy, OLlEHWBaeMble NpH pacyeTe 3PGEeKTUBHOCTH MpHUHATHUS pemeHuil. CocTaBieHHE peecTpa
IIPUYMHHO-CJIEICTBEHHBIX CBSI3€d MpOsABIEHUS pPHUCKOB. KolMuecTBEHHass M KayeCTBEHHAsl OLIEHKa
PHUCKOB.

OKoHomu4eckas u puHancosas oyeHka puckos npogeccuornanvbrol desmenvhocmu. COBpeMEHHas
u Oyaymiasi CTOMMOCTH JIEHEXHOIO IMOTOKAa. TeopeTHyecKrue OCHOBBI TUCKOHTHPOBAHHUS B YCIIOBUSX
HeornpeaereHHOCTH. OcOOEHHOCTH OI[EHKH NMPOEKTOB B YCIOBUSAX COBPEMEHHOU POCCHICKON 3KOHOMUKH.
Onenka (puHAHCOBOM peann3yeMocTd mpoekTa M 3(P(EKTUBHOCTH Y4acTUs B HEM aKLHOHEPHOTO
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Kanutaia. Mcrnonb3oBaHue ONIIMOHHON TEXHUKU NP OLIEHKE MHBECTULIUN. Pa3nyHble aceKThl BIUSHUS
¢akTopa Bpemenu. [lociie0BaTeIbHOCTH MPOSIBICHUS] PUCKOB.

Ilpeosapumenvnas  ananumuueckas OyeHKa NpoeKkma.  YnpowjeHHwlii npumep  OYeHKU
agppexmusenocmu u unancosoii pearusyemocmu npoekma. OObIMHAS METOJMKA. Y TOUHEHHAS! METOIMKA.
Onpenenenne YJJI. Onpenenenue BUJI. Omnpenenenne cpoka OKYyNmaeMOCTH OT Hayajla IPOEKTA.
Omnpenenenue (UHAHCOBOH peANM3YEeMOCTH IpoekTa M 3()(EKTUBHOCTH AaKIMOHEPHOTO KaruTasa.
[Ipumep mnonmHOrOo pacuera mnokazaTened HPPEKTUBHOCTH U HKOHOMUYECKOW OIICHKH PHUCKOB
npodhecCHOHATLHOM IS TEIILHOCTH.

Henosaa uepa. ObyuyeHue Hasvikam yuacmusi 8 pa3pabomke HNPOEKMO8 HOBbIX 0OE30NACHBIX
npou3800CmeE U IKOHOMUUECKOU OYeHKe PUCKO8 Npodeccuonanvroll desmenrvHocmu. VICXOIHbIE TaHHBIE.
Maxkpo- 1 MUKPOIKOHOMHUYECKOE OKPYKEHHE B PHIHOYHOM SKOHOMUKE. IHCTpYMEHTHI 1iefienojiaranus B
cucreme puckoB. OCHOBHBIE CBEJCHHS 00 ONEPalMOHHOMN NeATeNbHOCTH. MeToI0I0THsl OLIEHKU PUCKOB
Hay4YHOU U MpodeccHoHaNbHOM eATeNbHOCTH B YCIOBUAX HEOIpeaeaeHHOCTH. PopMUpOBaHUE KOMAH/IbI
npoekTa. Opranu3zanys 1 yupaBieHHUEe YCIEHIHON padoThl KOMaH bl MPOEKTa OE30MaCHOTO MPOU3BOJICTBA
1 DKOHOMHUYECKasi OLleHKa PUCKOB MPO(PECCHOHATBHON ACSITEbHOCTH.

4 O0beM yueOHOH THCHMILINHBI:

. B 3aueTHbIxX B akanem.
Bunst yueOHOI paboThI

eIMHUIIAX qacax
OO01asi Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 2,0 72
AyIHTOPHBIE 3aHSITHS: 1,0 36
[Tpaktuyeckue 3ansatus (I13) 1,0 36
CamocrosiTeibHas padora (CP): 1,0 36
Pedepat (3KOHOMUYECKHUH pacueT, OIIEHKA PUCKA) 1,0 36
Bua koHTpOJIA: 3a4eT / IK3aMeH 3ader

2. JIMCHUIUIMHBI BAPDUATHBHOM YacTH (00s13aTeIbHbIE AUCIHUILINHDI)

AHHOTALUA paﬁoqeifl nporpaMmmsbl JUCHHUIIJIMHBI
«IIOHOJ'IHI/ITGJ'ILHBIQ rjiaBbl MAaTEMATHUKHU»

(b1.B.O.1)

1 Heap AMCHMMIUIMHBI — 3HAKOMCTBO C COBPEMEHHBIMH METOJIAaMH CTaTHCTHYECKOW 00paboTKU
HKCHEPUMEHTAIbHBIX JaHHBIX C HCHOJIb30BAHHUEM CpPEACTB MH(OPMAIIMOHHBIX TEXHOJOIMH Ha OCHOBE
yrIyONE€HHOTO M3YyYeHHsI Kypca MaTeMaTHYeCKOM CTaTUCTUKH. /IMCIMIUIMHA HalpaBlieHa Ha MOJTyYeHHe
NpEJCTaBICHUH 00 AaKTyalbHBIX IpOOJieMax MCIOJb30BaHUS CTATUCTHUECKUX METOAOB B XUMHHU U
XUMHAYECKON TEXHOJIOTHH, a TAK)Ke MPAKTUIECKYIO PEaTH3alM0 OCHOBHBIX ITOJX0JI0B K aHAJU3Y JTaHHBIX
C UCIIOJIb30BaHUEM BEPOSITHOCTHO-CTATUCTUYECKUX METO/IOB.

2 B pe3yabTaTe M3yYeHUs] TUCHMIIMHBI O0Y4YalOIIMiicsi MO MpPOrpaMMe MarucTpaTypbl
JOJIZKeH::

Obnaoams cnepyroummu  o6mekynbTypabiMu  (OK) u  obmenpodeccuonansubivu  (OIIK)
KOMIIETEHIHSIMHU:

- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHanu3y, cuaTe3y (OK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh METObl MAaTEMAaTHYECKOIO MOJEIMPOBAHUS MaTE€pHUajoB H
TEXHOJIOTUYECKUX IPOLECCOB, TOTOBHOCTHIO K TEOPETHMUYECKOMY aHAIM3Y M HKCHEPUMEHTaIbHOM
npoBepke Teoperndeckux runores (OITK-4).

3nams.

- OCHOBHBIE TIpUEMBl M METOJbl OOpabOTKM CTAaTHUCTUYECKOM MHPOpPMALUU: pacyer
BBIOOPOYHBIX XApPaKTEPUCTHK CIYYalHBIX BEIUYWH, HCIIONb30BAaHHE CTATUCTHYECKHX THUIOTE3 JIJIS
NepeHoca pe3ybTaTOB BEIOOPOYHOT0 00CIeI0BaHUS Ha TeHEPATbHYI0 COBOKYITHOCTb;

- METObI PErPECCHOHHOTO U KOPPEISILIMOHHOTO aHATN3a;

- OCHOBBI IUCIIEPCUOHHOTO aHAJIN3a;

- METO/bI aHAIM3a MHOTOMEPHBIX JaHHBIX;
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- 0a30ByI0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K TEOPETHUYECKOMY OIMCAHUI0 OCHOBHBIX
NEPCIEKTUBHBIX HANPABJICHUHN pa3BUTHUS METOJIOB 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

Ymemo:

- aHAJM3UPOBATh U KPUTUYECKH OLIEHUBATh COBPEMEHHbIE HAy4YHbIC JOCTHIKEHHS B 00JacTh
CBOMX Hay4YHBIX MCCJIEI0BAaHU;

— UCIOJIb30BATh MOJYYCHHbIC 3HAHUS Ui PEIICHHUS NPO(EeCCHOHAIBHBIX M COIHATBHBIX
3az1ad.

Bnaodemu:

— 6a30Boif TEPMHHOJIOTHEH, OTHOCsLIENCA K CTaTUCTUYECKOU o0paboTke
JKCIIEPUMEHTAIILHBIX JAHHBIX;

- IIPAKTUYECKMMU HaBbIKAaMU 0OpabOTKU CTaTUCTUYECKON MH(OpMAIMK € HCIIOJIb30BaHHUEM
MH(POPMALMOHHBIX TEXHOJIOTHUIA;

- METOAOJOTUEH COBPEMEHHBIX HAy4YHBIX MCCICJOBAaHUM, KPUTHUYECKOHM  OLEHKOU
MOJIyYEHHBIX PE3Yy/IbTAaTOB, TBOPYECKUM AaHAJIN30M BO3HMKAIOIMX HOBBIX MPOOJIEM B 00JaCTU XUMHUU U
XUMHUYECKON TEXHOJIOTUU.

3 Kparkoe coaepxanue TUCUUIIMHBI:

Beeoenue. OCHOBHbBIE CTATUCTUYECKUE METO/IbI aHAJIN3A SKCIEPUMEHTATIbHBIX IaHHBIX.

1. Ocnosvi mamemamuyeckou cmamucmuxky. 3aJadyd MaTeMaTHYeCKOW CTaTUCTUKH. BBIOOpKH.
Cratuctuueckoe pacnpezneneHue BblOOpku. MHTepBambHas Tabnuia, THCTOTpaMMa YacTOT. THIIBI
MU3MEPUTENBHBIX MIKajd. CTaTUCTUYECKHE OLICHKM IIapaMeTpOB pacHpeneeHus], X CBOMCTBa. TodeuHble
olleHKH. VIHTepBalIbHbIE OLIEHKU TapaMETPOB paclpeesICHusI.

ITpoBepka cratuctudeckux runore3. OcHoBHbIE NOHATHA. Cxema poBepku rumnotessl. [Iposepka
THIIOTe3bl O BHUJE pacrpeneleHus. y’—Kpurtepuii cormacus Ilupcoma. CpaBHeHME ABYX JHCIEpCHIA
HOpMaJIbHBIX pacnpeneneHnii. CpaBHEHUE IBYX CPEHUX HOPMAJIBHBIX PACIPENCICHUM.

2. Cmamucmuyeckue memoobl aHaiusa OaHublX. PErpecCUOHHBIN U KOPPEISALMOHHBIA aHaIM3.
Jluneitnast perpeccusi, MHOMKECTBEHHasi JiMHeHHas perpeccuss. OILleHKa ypOBHEH 3HAYMMOCTH
KOA((UIIMEHTOB PETrPeCCHOHHOIO ypaBHCHHs. MOJeNIM HEIMHEWHBIX perpeccuid. Brramcienue
kodpduurenta xoppemsiuuu IlupcoHa mo BBIOOPOUHBIM JaHHBIM. IIpoBepka TrHMMOTE3bl 3HAYUMOCTH
koa¢p¢unmenTa Koppemsiuuu. Panrosele kodpduuumentsl koppensuuun  Crnupmena u  Kenpamna.
JlMcriepCHOHHBIN aHAIN3: MOHATHE TUCIIEPCHOHHOTO aHajIn3a, OCHOBHBIE omnpeaeneHust. OqHo(paKkTOpHbII
1 ABYX(aKTOPHBIN TMCIEPCUOHHBIN aHAIIN3.

3. Cmamucmuyeckaa obpabomka mHocomepuvlx OanHbix. Ha3HaueHwe u KiaccuuKanus
MHOTOMEpPHBIX ~MeTO/M0B. MeTonasl mnpexackaszanus. Metoael  kiiaccupukauud. MHOroMepHBbIH
perpeccuoHHbIl aHanmu3. MHoxecTBeHHass perpeccust. DakropHelii aHanu3. OCHOBHBIE TOHATUS U
npeanonaoxkeHus: (¢axtopHoro anammza. OOmwmit anroput™M. OCHOBHbIE ATambl (PAKTOPHOIO AaHAIW3A.
JIMCKpUMUHAHTHBI  aHamm3. OCHOBHBIE TIOHATUS M NPEANOJIONKEHHUS JUCKPUMHHAHTHOIO —aHAJIM3a.
JINCKpUMUHAHTHBIA aHAIM3 Kak MeTojA Kiaccupukauuu o0bekToB. Kitactepubiii ananu3. OO6mas
XapaKTepUCTHKA METOIOB KJIACTEPHOIo aHanu3a. Mepsl cxonacTsa. MepapXxudeckuil KIIaCTEpHBIM aHaIIN3.
Meton k-cpenuux. Kputepuu kauectBa Kinaccubukaiuu. KOMIBIOTEPHBIH aHaIH3 CTATHCTHUCCKUX
JaHHBIX XapaKTepUCTHKA U 0coOeHHOCTH mocTpoetust makeroB Excel, MathCad, SPSS, Statistica.

3axnrouenue.

4 O0bem yueOHOH TUCHMILINHBI:

o B 3aueTHBIX B akagem.
Bunael yue6HOM paboThI
SAMHUIIAX qacax
OO01asi TPY10€eMKOCTh IMCHMILUIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
AyAUTOpHBIE 3aHATHS: 1,0 36
Jlexnnm (JIex) 0,5 18
[Tpaktuueckue 3ansatus (I113) 0,5 18
CamocrosiTesbHas padora (CP): 1,0 36
3auer
Bup koHTpoJIsi: 3a4eT / IK3aMeH .
C OLIEHKO¥
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AHHOTauus padoyeii mporpaMMbl TUCHUILTHHBI
«HNHpopMannoHHbIe TEXHOJOTUH B 00pa30BAHNH»

(b1.B.O/1.2)

1. Hesb AUCHMIJIMHBI — [IOJrOTOBKA CTYIEHTOB B 007acT MH(MOPMALIMOHHOIO CONPOBOXKICHUS
HAYYHOH AEATENbHOCTH, MPHUBUTHUE HABBIKOB CAMOCTOATENBHOTO IMOWCKAa XMMHYECKOH HWH(pOpMaluu B
pasNMYHbIX HMCTOYHUKaxX. JlMCUUIUIMHA HampaBlieHAa Ha O3HAKOMIIGHHWE CTYJIEHTOB C Hauboiee
NPEJCTaBUTEIIBHBIMA ~ OT€YECTBEHHBIMH M 3apyOeXHBIMH  HMH()OPMAIIMOHHBIMH ~ PECypcaMu, C
COBPEMEHHBIMU HH(GOPMALMOHHBIMU TEXHOJIOTUSAMHU M VIHTEpPHET-TEXHOJOIMSAMH, HCIOJIb3YIOIIMMUCS
IUIsL COTIPOBOXKJCHHS HAyYHOU JESITEIBHOCTH, & TAK)KE€ BO3MOXKHOCTSIMHU MPUMEHEHHUS UX MPH pPEIICHUH
KOHKPETHBIX NTPaKTHUUYECKUX 3a7a4.

2. B pe3yibTaTe H3y4eHHMs IHCHMIUIMHBI O0y4aloUWiicsi MO NMporpaMme MarucTpaTyphbl
JOJIZKeH::

Obaaoams cnenyromumu  o0mekyIbTypabiMu  (OK), obmenpodeccuonansasivu  (OIIK) u
npodeccuonanbabiMA (I1K) komMneTeHIMAME

— CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHau3y, cuHre3y (OK-1);

- TOTOBHOCTBIO JICHICTBOBaTh B HECTAHIAPTHBIX CUTYyalUsiX, HECTH COLUAIBHYIO H
ATUYECKYIO OTBETCTBEHHOCTSH 3a NpHHATHIC pemenus (OK-2);

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaIU3alliM, HCIOJIb30BAaHUIO TBOPUYECKOTO
norenimana (OK-3);

- CIOCOOHOCTBIO ~ COBEPIICHCTBOBAaTh M pa3BUBAaTh CBOW  WHTEIUICKTYalIbHBIH |
OOIIEKYJIbTYpHBI YpOBEHb, MOJIy4yaTh 3HAHHS B 00JACTH COBPEMEHHBIX NMPOOJIEM HAyKH, TEXHUKH U
TEXHOJIOTUH, T'YMaHUTAPHBIX, COLUATBHBIX M dKOHOMHUYECKHX HayK (OK-4);

- CIOCOOHOCTBIO K MPO(PECCHOHANBHOMY POCTY, K CaMOCTOSITEIbHOMY OOYYEHHUIO HOBBIM
METOAAaM MCCIEIOBaHUsA, K H3MEHEHHMI0O HAy4HOTO M Hay4yHO-IIPOM3BOJICTBEHHOrO Mpoduis cBoei
npodeccroHanbHo# aestensHocTH (OK-5);

— CIIOCOOHOCTBIO B YCTHOW M THUCHBMEHHOW pedn CBOOOIHO TIIOJB30BaThCS PYCCKUM U
MHOCTPAHHBIM SI3bIKAMH KaK cpeZcTBOM JesioBoro obmenus (OK-6);

- CIOCOOHOCTBIO Ha TPAKTUKE HCMONb30BaTh YMEHUS M HaBBIKM B OpraHU3aluu
UCCIIeI0BATEeIbCKUX U MIPOSKTHBIX padoT, B yrpasieHuu kouiekTuBoM (OK-7);

- CIIOCOOHOCTHIO HAXOUTH TBOPUYECKHE PEIICHHUS COLMAIBHBIX B MPO(ECCHOHATBHBIX 3a/1a4,
TOTOBHOCTBIO K MIPUHATHIO HecTaHIapTHBIX pemmenuit (OK-8);

- CIIOCOOHOCTBIO C TOMOIIbIO HMH(MOPMAIMOHHBIX TEXHOJOTUH K CaMOCTOSITEIbBHOMY
NPUOOPETEHHUIO M HCIOTIB30BAHUIO B IPAKTUYECKOH IEeTETbHOCTH HOBBIX 3HAHUN M YMEHUH, B TOM YHCIIe
B o0nacTsxX  3HAaHWA, HENOCPEACTBEHHO  HE  CBS3aHHBIX CO  Cepoil  JeATeNbHOCTH
(OK-9);

- TOTOBHOCTBIO K KOMMYHHUKAIlMM B YCTHOH M NHCbMEHHOH (oOpMax Ha pPycCKOM U
MHOCTPAHHOM SI3BbIKaX JJIsl pellieHus 3a1a4 npodeccuonanbroi aestenbaoctu (OITK-1);

- TOTOBHOCTBIO  PYKOBOAWTH KOJUIEKTUBOM B cdepe cBoeil mnpodeccrnoHaIbHON
JeSTeIbHOCTH, TOJIEPAHTHO BOCIIPUHUMAs COLIMAJIbHbIE, STHUYECKUE, KOH(PECCHOHATIbHbBIE U KYJIbTypHBIE
paznuuus (OI1K-2);

— CTIIOCOOHOCTBIO HCIIONIB30BaTh COBPEMEHHBIE HH()OPMAIMOHHBIC TEXHOJOTHH JUII cO0pa,
00pabOTKH U pacpoOCTpaHEHUs] HAyYHOU HH(POPMALIUU B 00JIACTH OMOTEXHOJIOTHH U CMEKHBIX OTpaciiei,
CTIIOCOOHOCTBIO HCIOJB30BaTh 0a3bl JaHHBIX, NMPOTPAaMMHBIE MPOAYKTHI M pecypchl MHTEepHeTa st
peuienus 3ana4 npopeccronanbHoi aestenbaoct (OITK-5);

- CMOCOOHOCTBIO ~ OPraHM30BHIBAaTh  CaMOCTOSTENIbBHYIO U KOJUIGKTMBHYIO — Hay4yHO-
HCCIIEIOBATEIBCKYIO paboTy, pa3padaThiBaTh IJIAHBI U IPOTPAMMBI TIPOBEICHUS HAYYHBIX UCCIICIOBaHUIMI
Y TEXHUYECKUX pa3paboToK, pa3padaTeiBaTh 3aaanus i ucrnomuurenei (I1K-1);

- CIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBbIE NPUOOPHI M METOAMKH, OpPraHU30BBIBATH
MIPOBE/ICHUE SKCIIEPUMEHTOB M UCIBITAHUN, POBOAUTH X 00pabOTKY M aHAIM3UPOBATH UX PE3YJbTaThl
(TIK-3).

3nams.
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- OCHOBHBIE COCTAaBJISIOIINE MH(POPMALMOHHOTO OOECIeYeHHs Mpolecca COMPOBOKICHUS
HAy4YHOU JeATEIbHOCTH, TOHATHS U TEPMUHBI;

— OCHOBHBIE OT€YECTBEHHBIC U 3apyO0e)KHbIE UCTOYHUKH MTPOPHIbHON HHPOPMALINY;

— 001K MPUHIIMIIBI TOTyYeHHs, 00padOTKU M aHAIN3a HAyYHOH HH(OpMAIIHH.

Ymemu:

- BBIIENATh  KOHKPETHblE  HMH()OPMAlMOHHBIE  TEXHOJOIMH,  HEOOXOOUMbIE  JUIs
MH(POPMALIMOHHOTO 00eCIeUeH s pa3INYHbIX HAyYHBIX TOTPEOHOCTEIH;

— HAXOJUTh NPOPHUIBHYI0 HH(GOPMAIMIO B PA3IMYHBIX OTCUECTBEHHBIX M 3apyOekKHBIX
MH(GOPMALMOHHBIX MacCUBax;

- 0o0pabaTbIBaTh U aHAJIU3UPOBATH JAHHBIE C LIEJIbIO BBIABICHUS PEIEBAHTHOW HHPOPMALIUY.

Bnaoemy:

— 3HaHUSIMH O COBPEMEHHBIX aBTOMATH3MPOBAHHBIX HH(POPMAIIMOHHO-TTOMCKOBBIX CUCTEMaX
(AUTIC), ux BO3MOKHOCTSIX, CIIOCO0aX B3aUMOJICHCTBUS C HIMH,

— NPAKTUYECKMMHU HaBbIKAMH HMH()OPMAIIMOHHOTO TIOMCKa C TOMOIIBIO TEXHOJIOTHH
TEJIEKOMMYHHUKAIIMOHHOTO A0CTyna U I HTepHeT-TeXHOJIOTHif;

- OCHOBHBIMM IOJIXOAaMU JUIsl @aHAJIM3a MOJTYYEHHON JaHHBIX U MCIIOJIb30BaHMs UX B CBOEH
podecCHOHATLHOM IS TCIILHOCTH.

3 Kparkoe coaepxanue TUCUUIIMHBI:

Mooynv 1. Beedenue. OcHosHbie nousimusi u mepmuHvl. 1 ocyoapcmeeHnas cucmema HAYy4HO-
mexnuyeckoul ungopmayuu. Unpopmayuonuvie uzoanus u 6azvl OAHHbHIX.

Paccesnune u crapenme wunpopmarnyu. Crermduka uHbOpMAMM TO XUMHU H XHUMHYECKON
texHosoruu. Wupopmanmonusie cuctembl (MC) u undopmanuonssie texHoioruu. CTpykTypa u
kinaccudukanus HC. PedepatuBnbie sxypHanbl: PedepatuBubiii sxypHan «Xumus», «Chemical
Abstracts». Ctpykrypa, ykasaTeid, ajlrOpUTMbl Pa3IHYHBIX BHIOB IOMCKA. ABTOMATH3UPOBAHHBIC
nHpopmannoHHO-1IorcKkoBbie cucteMsl (AUTIC). JlnanoroBbie MOMCKOBBIE CUCTEMBI: OCHOBHBIC (DYHKIIUU
U BO3MOXHOCTH, crocoObl Joctyna. MHpOpMannoHHbIE TEXHOJIOTMH M HH()OPMAIMOHHBIE PECYPCHI.
Otanbl pa3BUTUS MHPOPMAIMOHHBIX TEXHOJOTWH. Buabl mHOOpManuoHHBIX TexHOIOTHH. OCHOBHEIC
KOMIIOHEHTHI TeJIeKOMMYHHUKAIIMOHHOro aocTyna k pecypcam AUWIIC. Anroput™M HMHGOPMALMOHHOTO
MOMCKAa B pEXUME TeleAdocTyna. BbpIOOp JeKCHMYecKUX €AMHHUL, HCIOJIb30BaHUE JIOTUYECKUX U
MO3UIMOHHBIX orepaTtopoB. MHpopManMoHHO-TIOMCKOBBIN s3bIK. Jlornka u crpaTterust moucka. basbl
nanubiX (BJ]). banku nanneix. CTpykTypa, QyHKIMHN, Ha3HauyeHue. Tumel 6a3 JaHHBIX U OAHKOB JIAHHBIX.

Mooyne 2. Unghopmayuonnwvie pecypcur cemu Internet. Omeuecmeennvle UCMOYHUKY UHGOpMayUU
1O XUMUU U CMEICHBIM 0ONACMAM.

AUIIC Bcepoccuiickoro WHCTUTYyTa HaydHOM W TexHHuYeckod wuHpopmauuu (BUHUTHN).
OcHosuble 0a3bl JanHbix BUHUTU. [Ipenmernoe conepxanue u HaronHeHue. CTpykTypa JOKYMEHTOB B
b1 BUHUTU. UnpopmarmonHo-morckoBbiii si3bIk. [TomckoBast crpaterus. AUIIC STN-International.
Wudopmanmonno-nouckosasi cuctema STN-International. Ocobennoctn AMIIC STN-International.
Opranusanus ¥ BO3MOKHOCTH moucka. Pasmuunbie Buabl moucka (STN-easy, STN Express, STN on the
Web u 1p.). 3HaKOMCTBO C OCHOBHBIMH BHJIaMH MCTOYHHKOB MH(POPMAIMUA: MOHOTpadUH, TUCCEePTAIIHH,
aBTOpedeparbl, CTaThbH, MATEHTHI, JECMOHUPOBAHHBIE PYKONMCH, TE3UCHl KOH(EpEeHIMH, CEeTeBbIe
nyOnukanuu, craigaptel U T.1. OcoOeHHOCTH O(OpMIIEHUS CCBHUIOK Ha JaHHbIE MCTOYHHUKH.
Hcnons3oBanue oreuectBeHHBbIX 0a3z maHHbix PI'b, I'TIHTH, BUHUTU, PHb u ap. Mcnonp3oBanue
BO3MOXKHOCTEH Onbnuoteku eLibrary. MHaekcel nutupoBanus. TemMaTHuecKuil MOMCK.

Mooyns 3. Hngpopmayuonnvie pecypcol cemu Internet. 3apybesichbvie ucmounuky uHgopmayuu no
XUMUU U CMENHCHBIM 0ONACMAM.

O0630p cymecTByOUMX WH(GOPMAIMOHHBIX HCTOYHMKOB B O0JAaCTH XUMHMH, XHMHYECKOH
TEXHOJIOTUM M CMEXHBIX HayK. MHQpOpMalMoHHbIE MOPTadbl U CaWThl 3JEKTPOHHBIX H3JAaHUI: calT
AJIEKTPOHHBIX JKYPHAJIOB AMEPUKAHCKOTO XUMHUYECKoro oodrecTBa, noprai Informaworld n3natenscra
TAYLOR&FRANCIS, wunadopmarmonnsii mopran SCIENCE DIRECT wu3parensctBa ELSEVIER,
noprtansl u3narensctB SPRINGER, WILLEY&SONS u ap. MadopManroHHble BOZMOXHOCTH SCience
Direct. [louckoBelii uHTEp(deiic, MOUCKOBBIN SI3bIK, HayKOMETpHUUeCKHe (YHKLUWHU, IOMOJHUTEIbHBIE
GyHKIMU. DJIEKTpOHHBIE M3JaHUS AMEPHUKAHCKOTO XMMHYECKOro oodmiectBa. OOmias XapakTepHCTHKA.
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Nudopmannonnsie u nmouckoBbie BO3MOKHOCTH. [TonsaTre DOI. TTonckoBBIit S3BIK. Arperatopsl Hay4HO-
TexHnyeckoi uHpopmanuu Reaxys, Web of Science, Scopus, Google Academy. MHaeKCh HIUTHPOBAHUS.
TemaTnueckuii MOUCK.

Mooyns 4. Ucmounuxu namenmuou ungopmayuu.

[TonsiTie OOBEKTOB HWHTEIIEKTYyaJbHOM cOOCTBEHHOCTH. IlareHTHass JOKyMeHTauMsl Kak
nHpOpMaMOHHBIM MaccuB. OCHOBHBIE TOHATHS M ONpeAeTeHUs B 00sacTu nateHToBeneHus. OObeKThI
n3o0perenuii. IlaTeHTHOE 3aKOHOIATENHCTBO. MexayHapoaHas mareHTHas kiaccupukanus (MIIK).
[TarenTHbIit mOMCcK. OCOOEHHOCTH U BUIBI TOUCKA. OTEYECTBEHHBIE U 3apyOeKHbIE aBTOMATU3HUPOBAHHbIC
MH(OPMALIMOHHO-TIOUCKOBBIE CHUCTEMbl MAaTEHTHOW MHPopManuu. XapakTepUCTUKA, OpraHU3allus,
BO3MOKHOCTH Tioucka. B/ ®@enepanpHoro nucturyra npomeinuieHHoN codctBeHHOCTH (PUIIC). CocTan
U BO3MOXHOCTU Joctyna. CTpykTypa nateHTHOro aokymeHta B BJI. B/l AMepukaHCKOro maT€HTHOIO
BeaomcrBa United States Patent and Trademark Office (USPTO). Cocras B/l USPTO. Bo3moxxHocTu
noctyna. Crpykrypa nareHtHoro gokymMenta B bJI. BJI ESPACENET. Komnexkuuss nmateHTHbIX BJ]
ESPACENET. Bo3moxHoctu nocryna. CTpykTypa nareHTHoro pokymeHta B b/[. Buael u Bo3mokHOCTH
MOKCKA.

Mooyne 5. Mnmepnem kax mexnonoeus u un@opmMayuorHwlil pecypc.

Hcnonb3oBaHue TeXHONOTMH BeOMHAPOB B yueOHOM Mpoliecce. Mcnonb30BaHue CUCTEM KOHTPOJIS
Bepcuii GiHub. Buner moumckoBbix mamuH. CTpyKTypa M HPHHUOUI PAaOOTHI TOMCKOBBIX MAIIWH.
[Touckonas cuctema Google. Ilpuemsr noucka unpopmanuu. CepBucel noptana Google. DnexTpoHHas
nouta Gmail u cepBuc GoogleTalk. ITonck Hayunoit nadopmanuu B GoogleScholar. ABTomaTnueckuit
MepeBOTUUK BeO-cTpaHull. OHIMKIoneandeckue noptansl Wurepuer. Texuomorus Wiki. Hcropus
BO3HUKHOBEHUSI M CTpyKTypa cBoOoxnoii »sHumkionenun Wikipedia. CoBmecTHas pabota Haj
JOKYMEHTaMU U OpTraHMU3allMi COBMECTHOTO OHJIAMH MPOCTPAaHCTBA s HaydHOH paboTel. Dddext
CaMOOpPTaHU3AIMH B TII00ATBHON KOMITBIOTEPHOM CeTH. XapaKTepUCTHKA COUMANBHBIX ceTell. [lonarue o
osorocdepe.

4 O0beM yueOHOH THCHHMILINHBI:

Bunasr yue6HOM paboThI B 3aueTHBIX B akanem.
SIMHHIIAX qacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 2,0 72
AyIUTOpHBbIE 3aHATHS: 1,0 36
Jlexmm (Jlek) - -
[Tpaktuueckue 3ansatus (I113) 1,0 36
CamocrositesbHas padora (CP): 1,0 36
Pedepar 0,5 18
Jlpyrue BUJIbI CAMOCTOSITENIEHOW PabOTHI 0,5 18
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«Teopusi XMuMHYECKUX NMPOIECCOB TEXHOJOTHHU MPUPOAHBIX IHEPTrOHOCHTEIEH U YIIePOIHBIX
MaTepHaJIOB»

(51.B.0J1.3)

1. Ileap JMCHMINIMHBI — pa3BUTHE Y CTYAEHTOB HABBIKOB aHalU3a KHUHETHYECKHX
3aKOHOMepHOCTCI\/'I 1 IOCTPOCHHA KMHCTUUYCCKHUX MO)ICJ'ICfI TOMOTI'CHHBIX, T€TECPOTCHHBIX, TOMMIOXUMHUYCCKHUX
U rerepoda3HbIX peaKkUUMi C TMPOBEPKOW HMX aJEeKBATHOCTM Ha 0a3e MpPEACTAaBICHUH O MeXaHU3Me
OpPTaHUYECKUX pEaKIHid, MPOTEKAIINX C YYacTHEM CTaJuii MacCOlepeHoca, W KHHETHYECKOTO
HKCIEPUMEHTA.

2. B pe3yabTaTe M3yYeHHs THCHHMIIMHBI O0y4awUIUiicsl MO MPOrpaMMe MarucTpaTrypsbl
JOJIZKeH::

Obnaoams cnenyromumu  odmenpodeccuonanbubiMu  (OIIK) u npodeccuonansubiMu  (I11K)
KOMIETEHIHSIMHU:
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- TOTOBHOCTBIO K HCIOJB30BAHUIO METOJIOB MAaTEeMAaTHYECKOTO MOJEIMPOBAHUS MaTepHajoB M
TEXHOJIOTUYECKHUX TIPOLIECCOB, K TEOPETHUECKOMY aHalu3y M JKCIEPUMEHTAIbHOM IpOBEpKe
teoperrueckux rumores (OIIK-4);
- TOTOBHOCTBIO K IIOWCKY, 0O0paOoTKe, aHanmM3y W CHCTEMaTH3alUd HayYHO-TEXHUYECKOU
UH(OPMAIIMH 110 TEME UCCIICOBAaHHS, BHIOOPY METOIUK U cpeAcTB pemenus 3aaaun ([1K-2);
CIIOCOOHOCTBIO MCIOIB30BaTh COBPEMEHHBIE IPHOOPHI M METOIMKH, OPraHIU30BBIBAThH IPOBE/ICHHE
IKCIIEPUMEHTOB U MCIIBITAHU, IPOBOANUTH UX 00pAaOOTKY M aHAIM3UPOBaTh UX pe3yabrathl ([1K-3);
3HAMb:
— TOpPUHOMOBL  [IOCTPOCHUS  MaTepUaJbHOrO  OanaHca, HEOOXOAMMBIE Ui  KMHETHYECKOTO
MO/JICIIMPOBAHUS,
—  OCHOBHBIE THIIbI KHHETUYECKUX MOJIEIel TOMOT€HHBIX M FeTePOTCHHBIX peaKiuii;
—  METOJbI HOCTPOCHHS KMHETHYECKUX MO/ICJICH TOMOTEHHBIX U T€TEPOTeHHBIX PEAKIIHIA;
— METOJUKM TIOCTAHOBKM KHHETHYECKOTO SKCIIEPUMEHTa JUIsI TOMOTEHHBIX, TETEPOTCHHBIX U
rerepodazHbIX peaKuii;
—  OCHOBHBIE THITBI TOMOTEHHBIX U T€TEPOT€HHBIX KaTaJlM3aTOPOB;
—  XUMHYECKHE U QU3NKO-XUMHUECKUE CBOMCTBA KaTAIN3aTOPOB;
ymems:
—  TI0JB30BAThCS COOTHOMICHMSIMU MaTepUalbHOTO OalaHca XMMHUYECKHX PEaKIUi MPH KMHETHYECKOM
MOJICIIMPOBAHNH;
—  IJJAaHUPOBATH MIOCTAHOBKY KMHETHYECKOTO IKCIIEPUMEHTA;
— TPOBOAWUTH MaTEMAaTHYECKyl0 00pabOTKYy pe3ylbTaTOB KHHETHYECKOTO SKCIEPUMEHTa U CTPOUTH
TUIIOTE3y O BU/IE KHHETHYECKOTO YPaBHEHUS Ha SKCIIEPUMEHTAIBHOM 0ase;
— CTpPOUTH THIIOTE3y O BHJE KHHETHYECKOTO ypaBHEHHs Ha 0a3e MNpeICTaBICHUH O MeXaHH3Me
M3y4aeMOM peaKLuy;
—  BBIBHTAaTh NPEATNOJIOKEHHE O BO3MOKHOM MEXaHHM3ME PEaKIUH, MCXOAS M3 BUIA KUHETUYECKOMH
MO/IEIH,
—  BBIOMpATh KMHETHUYECKYIO 001aCTh MPOTEKAHUS TETEPOTEHHBIX U reTepo(asHbIX PeaKIni,
—  CTPOUTH OCHOBHBIE KHHETHYECKHE MOJIEIT TeTEPOTEHHBIX U reTepoda3HpIX peakini;
—  BBIOMpaTh KATAIUTUYECKHE CHCTEMBI JJIsl 3aJlaHHBIX PEaKIUil, UCXONs M3 CBOWCTB pearcHTOB U
KaTajln3aropa,
enademsn.:
— BBIOOPOM KATAJIMTUYECKHX CHCTEM [UIS 3aJaHHBIX pPEaKIWi, WCXOAS W3 CBOWCTB pearecHTOB M
KaTajn3aropa,
— OCHOBHBIMH METOJIaMH MaTeMaTH4eCcKOoil 00paOOTKH HSKCHEPUMEHTANbHBIX JAaHHBIX U IPOBEPKHU
aJIeKBaTHOCTH TIOTYYE€HHBIX MOJIEJICH C IIOMOIIBIO CTAaHAAPTHBIX KOMITBIOTEPHBIX TPOTPaMM,;
— crmocobaMu  TIOCTPOCHHWsI KHHETHUYECKOTO ypaBHEHHMS Ha 0aze MOoCJIeI0OBaTeIbHOCTH CTaaui
MeXaHU3Ma XUMHYECKOH peaKIny,
—  crmoco0aMu OIEHKH CBOMCTB KaTaIM3aTOPOB M X MPUMEHUMOCTH B KOHKPETHBIX IPOIIECCax

3. Kpatkoe cofep:kanue JUCHUNIUHBI

Beenenue. IIpenMer U OCHOBHBIE NOHATHS XUMUYECKONM KMHETUKU. MeCTO M poJib KUHETUKU B
o0pa30BaHUM HUHKEHEpa XMMHUKa-TEXHOJIOTa.

Kunetnueckast 0o051acTb MNpOTEKaHUS TETEPOTreHHBIX U TreTepodasHbIX peakuuid. BrnusHue
MaccolepeHoca Ha CKOpPOCTb XHMMHYECKOro Impoiiecca. BpiOop KuHeTHdeckoi 00JacTH NpPOTEKaHUs
XUMHUYECKOIO Ipolecca Uil IMOPUCTBIX M HEMOPUCTBIX TBEPABIX YaCTUI[ M JUI Ta30KUIKOCTHBIX
PEaKIMOHHBIX CUCTEM.

OcCHOBHBIE  KMHETUYECKHME MOJENM TETEpOreHHbIX  peakuuid. Cragum  reTeporeHHo-
KaTaJUTHYECKON peakuuu. AJCOpOIMOHHBIE sBIEHMs Npu Karanuze. Haubonee ymorpeOHUTENbHBIE
ypaBHeHUs aacopbumu. Kunernyeckuii BbIBOJ] ypaBHeHUs JIsHrMIopa- X MHIIENbBY 1A,
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OCHOBHBIE KHHETHYECKHE MOJCIHU rerepodas3HbiX peaknuidi. AOcopOuus Traza KHUAKOCTBIO H
B3aMIMHOE PACTBOpEHHE XUAKOcTeHd. KuHeTnmka peakiuil «ra3-»KHIKOCTh» BHE IMOTPAHUYHON IUICHKH
KUIKOCTH.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEBIX B akazem.
Bunbt yueOHOM pabOThI eANHULIAX yacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 5,0 180
AyIMTOpHBIE 3aAHATHS: 2,0 72
Jlexumm (Jlek) 0,25 9
[Tpaktuyeckue 3ansatus (I13) 1,75 63
JlaGopaTtopust - -
CamocrositeabHas padora (CP): 2,0 72
Kypcosast pabora - -
Pedepar - -
CaMoCTOsITeIbHOE H3YUCHHE Pa3/IeNIOB AUCITUTUIMHBI 2,0 72
Bua xonTposs: 1,0 JK3aMeH
(36)

AHHOTaNUA padoyeil MPOrpaMMbl AUCUUIIMHBI
«IIpoekTHpoOBaHMe aNINAPATOB MPUPOIHBIX IHEPTOHOCUTEJIEH U YIJIePOAHBIX MATEPUAJIOB HA
OCHOBE MaTeMaTHYeCKHUX Mo/eJIei»

(61.B.04.4)

1. Iesb AMCHMIIMHBI — [TOBBIILIEHUE HAYYHON M METO/I0JIOTMUECKON KOMIIETEHLIUH MarucTpaHTa,
HEOOXOAMMBIX Ui pelleHus] NpoQecCHOHANIbHBIX 3a/ad, CBA3aHHBIX C BBHIOOPOM U pacueToM
TEXHOJIOTUYECKUX allapaToB XWMUYECKOW TEXHOJOTHUU MPUPOIAHBIX IHEPrOHOCHUTEIEH U YIIepOAHBIX
matepuaioB (II9 m YM) Ha Oaze oOmeld MareMaTHYecKOl MOJENHU TEeII0-MacComepeHoca ¢
HMCTOYHUKAMHU, KOTOpasi MO3BOJISET MPEACTaBUTh MOJEIb anmnapara JJIo00ro TUIa Kak €e YaCTHbBIN Cllydaid;
OCYILECTBIICHHE BBIOOPA TEXHOJOIMYECKOIO almapaTa Ha OCHOBE aHalIM3a KUHETHKH, TEPMOAMHAMUKH,
YCJIOBHH Macco- ¥ TEIUIONEpEHOCa B IPOEKTUPYEMOM armapare.

2. B pe3yiabraTe M3yyeHHMsl AUCHMILIMHBI 00ydalwuMiicd Mo mporpaMMe MarmcTpaTypbl
HOJIKEH:

Obnadamy cnepyromumu npodeccuonanbHbME (I1K) komnereHmsmMu:

- TOTOBHOCTBIO K TIOMCKY, 0Opa0oTKe, aHalu3y M CUCTEMAaTU3allMl Hay4YHO-TEXHHYECKOH

UH(OPMAIIMH 110 TEME UCCIICIOBAaHHS, BHIOOPY METOIUK M CpeAcTB pemenus 3aaaun ([1K-2);

- CIIOCOOHOCTBIO HUCIOJIB30BATh COBPEMEHHBIE MPUOOPHI U METOANKHU, OPIraHU30BBIBAThH ITPOBEICHUE

IKCIIEPUMEHTOB U UCTIBITAHUI, IPOBOAUTH UX 00pPabOTKY U aHAMM3UpOBaTh UX pe3yibrarsl (ITK-3);
3HamMb:

— MPUHIMNBI [OCTPOCHUS  MaTepHaJbHOro  OanaHca, HEOOXOAMMBIE JJII  MaTeMaTH4eCKOIro

MOJIETUPOBAHUS PEaKTOpa

— TPUHIUIBI TOCTPOEHUS TEIJIOBOro OanaHca, HEOOXOAMMBIE Ui MaTeMaTHUYECKOTO0 MOJIEIUPOBAHUS

peakTopa

— OCHOBHBIE XapaKTEPUCTHKH IIPOTOYHBIX PEAKTOPOB BBITECHEHMS M CMELIEHHS KaK YCTPOWCTB CO

CTallMOHAPHBIM PEXUMOM pabOThl U IEPUOIUYECKOTO PEAKTOPa;

— TPUHLMIBI YCTAHOBIIEHUS THIIA PEAKTOPA MO «XOJIOJIHON MOJIENIN»;

— OJHONapaMeTPUUYECKasi MOJIEIb HEMPEPBIBHOTO PEAKTOPA BHITECHEHMS.

— S[YEEYHYIO0 MOJEJIb HENPEPBIBHOTO PEAKTOPA BHITECHEHHS.

— JIByXIapameTphyeckas KBa3WIOMOTEHHAas MaTeMaTH4YecKass MOJENb HENPEpPhIBHOTO PpeaKkTopa

BBITECHEHHUS CO CTAllMOHAPHBIM CJI0EM KaTalau3aTopa

— MaTeMaTHYecKue MOJIEIH alnapaToB Il MHOTO(a3HBIX MPOLECCOB

— MaTeMaTHYecKyI0 MOJIeTb KaMepbl KOKCOBAaHUSI KAMEHHOYTOJIbHOW HINXThI
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yMmemb:
— TIOJIB30BATBhCS ~ METOJAaMH  IOCTPOCHHS ~ MaTepUalbHOrO  OajaHca, HEOOXOJAMMBIMH  JUIS
MaTEeMaTHYECKOTI0 MOJICITMPOBAHUS PeaKTOpa
— IIOJIB30BAThCS METOJAMHU TOCTPOCHHUS TEIUIOBOro OajlaHca, HEOOXOJMMBIMHU JIJII MAaTeMaTHYECKOTro
MOJICTTUPOBAHUS peaKTopa
— MPOBOJUTH CTATUCTHUYECKYIO 00pabOTKY KPHBBIX OTKIIMKA HA BBOJI Tpaccepa.
— TMIOJIb30BAThCS 3HAYCHHEM KPUTEpUs TICKJIe M1 OIEHKH BKIaga OOpaTHOTO TMepeMENIMBAHUS B
THIPOJIMHAMUKY alliapaTa BHITCCHCHHUS.
— MPHUBOJUTH 00IlEe YPaBHEHHE TEILUIOBOTO M MaTEPHAILHOrO OajlaHca K YaCTHBIM CIIyYasM HicallbHBIX
U peaJbHBIX PEaKTOPOB
— BBIOMPATh KOHKPETHYIO MOJIETh PEaKTOpa U PACCUUTHIBATH €TI0 OCHOBHBIE Pa3MePhI C UCIIOJIb30BAaHUEM
BBIYMCIIUTEIBHBIX METO/IOB

eraoemn:
— MaTeMaTHYeCKHMH METOJaMH B O0BbeME, HEOOXOJMMOM JJisi MATeMAaTHYECKOTO MOJCIUPOBAHHS H
pEIICHNUs 33a/1a4 MPOCKTHPOBAHUS
— MporpaMMaMH pemieHus: cucteM auddepeHINaTbHBIX U areOpanveckuX ypaBHEHUH MaTepUATBHOTO
M TEIUIOBOrO O0AJIaHCOB
— crnoco0aMH CTaTHCTUYECKON OOpaOOTKU 3KCIIEPHUMEHTAIBHBIX JTAHHBIX, MOJYYCHHOW Ha «XOJOIHON
MOJIEIIH
— METOJUKOW KOPPEKIIMH MaTEeMAaTUYECKUX MOJICIICH armapara Mpr HEBO3MOXKHOCTH JIOCTHYb 3aTaHHBIX
apaMeTpoB Iporiecca

3. Kpatkoe cojep:kanue AMCHUIIUHBI
Beenenne.
OcCHOBHBIE NIOHATUS
Mopayas 1. BbiBog M aHaau3 00X ypPaBHeHHMil HeCTAMOHAPHOIO TeIIO-MAaccollepeHoca ¢
HCTOYHUKAMU.
IToctpoeHune ypaBHEHMs MaTepuaJbHOro OanaHca ¢ HCTOYHMKOM. IlepeHoc BemecTBa 3a cuer
MOJIEKYJISIpHOM (D y3un U KOHBEKIMM uYepe3 BBIJECNCHHbIN aHM30TPOMHBI 00BEM NPOCTPAHCTBA, B
KOTOPOM IIPOTEKAET CIOXKHAs XUMUYECKasl pEaKlMsl KaK MICTOYHUK KOJIMYECTBA BEIIECTBA.
ITpumenenne Teopemsl OcTporpajckoro-I'aycca K ypaBHEHUIO MaTepUalbHOTO OanaHca ¢ MPUBEAECHUEM
MHTETPaJIOB IO MOBEPXHOCTHU BbIIEJICHHOI'O IPOCTPAHCTBA K €r0 00BEMY.
ITocTpoeHne ypaBHEHUS TEIUIOBOIO OanaHca ¢ HCTOYHMKOM. [lepeHoc Teria 3a cueT TemIonpoBOIHOCTH
Y KOHBEKLIMU Yepe3 BbIIEICHHbI aHU30TPOIHbIM 00bEM IMPOCTPAHCTBA, B KOTOPOM IPOTEKAET CIIOKHAs
XUMUYECKas peaklys ¢ HEHYJIEBbIM CYMMapHBIM TEIUIOBBIM 3P PeKToM.
ITpumenenue teopemsl Octporpajackoro-I'aycca K ypaBHEHHIO TEIUIOBOrO OajaHca € NPUBEACHUEM
MHTETPaJOB IO NOBEPXHOCTH BBIAECICHHOTO NMPOCTPAHCTBA K €0 00bEMY.
BriBos1 001X ypaBHEHUH MaTepUaibHOIO U TEIIOBOro OanaHcoB. CBA3b MEXKIY HUMHU.
OneHka OCHOBHBIX Pa3MEpPOB KOJIOHHBIX M EMKOCTHBIX allapaToB CMELIEHUS U BBITECHEHUS.
Mopayas 2. MatemaTn4eckoe MOJAeJIHMPOBAHNE H1€AJbHBIX PEaKTOPOB
OCHOBHBIE XapaKTEPUCTUKU NPOTOYHBIX PEAKTOPOB BBITECHEHMS M CMELIEHUS KaK YCTPOMCTB CO
CTallMOHAPHBIM PEXUMOM pabOThI U EPUOANYECKOTO HECTALIMOHAPHOTO YCTPOHCTBRA.
MaremaTnueckasi MOJENTb HENPEPhIBHOTO pEaKTOpa HACAIbHOIO CMEIICHUs Kak O0e3rpajgueHTHOro
anmaparta. PeasbHble HENpepbIBHBIE PEAKTOPHl CMEIICHMs, MPHUOIMKAIOMKecs K HICaIbHON MOJEINH.
MarepuanbHblil U TeTI0BOM OanaHchl. Koppekius MoJenn Npu HEBO3MOXHOCTH JOCTHKEHHS 3a/laHHON
MIPOU3BOJUTENBHOCTH PEAKTOPA.
MaremMarnueckass MOZENb HENPEPBIBHOIO PEAKTOPA HJCATbHOIO BBITECHEHMs. PealbHbIE HENPEpBIBHBIC
peaKTophl BHITECHEHUS, MPUOIIKAIOIIKECs K WeabHOM Moienn. MaTepualibHbIi U TEII0BOM OaaHCHhI.
Koppekuust Moaenu npyu HEBO3MOKHOCTH JOCTHKEHHS 33JaHHON MPOU3BOAUTEIBHOCTH PEAKTOPA.
MareMarnueckass MOJENIb IMEPUOJAUYECKOT0 PEAaKTOpa HJICaJbHOTO CMEIICHHsS KaK HECTalMOHAPHOIO
anmapara. PeanbHble TEepHOJHMUECKUE PEAKTOPbl CMEUIeHUs, MPUOIMKAoNecs K UIeaTbHOW MOJIEINH.
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MarepuanbHbIid U TEII0BOK OanaHchl. Koppekius Moienu Ipu HEBO3MOKHOCTH JOCTHKEHHUS 3a1aHHOM
MIPOU3BOJUTENBHOCTU PEAKTOPA.

Moayab 3. OneHka ruipoAUHAMUYECKON MO/IeJIH PeaJIbHOI0 peaKkTopa
Meton Tpaccepa. Mcnonb30BaHNe «XOJIOTHOM» MOACTH ISl OIICHKU THAPOIMHAMUYECKONW 0OCTaHOBKH B
amnnapare. 3acToliHble 30HbI. baliacHble MOTOKH.
Cratuctudeckass oOpaboTKa KPUBBIX OTKJIMKA Ha BBOJ Tpaccepa. Jucmepcusi pacrpeneicHus BPeMEH
npeosiBanus. Kpurtepuii [1exie.

Monayas 4. MaremaTHu4yeckoe MOAeJIMPOBaHNE HeH/1€AIbHbIX PEAKTOPOB
Maremarnueckass MOJEIb HENPEPHIBHOIO pPEAKTOpa BbITECHEHUs. OpHOMapaMeTpuyecKkas MOJACIb.
Hcnonbs3oBanue xputepus Ilexne nns oueHkH BkiIajga oOpaTHOro nepeMeluBaHus. MarepualbHbIi U
TerioBoi  Oamancel.  Koppekiuss  Mozenu  mOpu  HEBO3MOXKHOCTH — JOCTMIKEHHSI  3aJJaHHOM
MIPOU3BOIUTEIHLHOCTH PEaKTOpa.
MaremMarnueckass MOJIE€Ib HEIPEPBIBHOIO pEaKTOpa BBITECHEHMS. SueedyHass monenb. Mcmonb3oBaHue
kputepus Ilexne Mg OLEHKM 4YHUClIa S4YEEeK IIOJHOrOo IepeMelnrBaHusa. MarepuanbHbli M TEIUIOBOU
Oanmancel. Koppekuuss Moaenu HpH HEBO3MOXHOCTH JOCTHIKEHMSI 33JaHHON MPOM3BOIAUTEIHLHOCTU
peakTopa.
JIByxmapaMeTrpuyeckas KBa3WUIOMOT€HHAs MaTeMaTH4ecKas MOJElIb  HENPEPbIBHOTO  PEAKTOpa
BBITECHEHHUS CO CTAIMOHAPHBIM CIIOEM KaTajau3aropa. Y CIOBHS MPUMEHUMOCTH MO, MaTepuanbHbIi
u TermoBoil Oamancel. Koppekuus Moaenu TOpU  HEBO3MOXKHOCTH  JOCTHDKEHHS — 3a/laHHOM
MIPOU3BOUTEIHLHOCTH PEAKTOPA.
MatemaTtuueckrie MOJIENH alapaTroB i MHOTO(a3HbIX MporeccoB. CUCTEMBI «Ta3-KUIKOCThY) U «Ta3-
TBEPJIOE» C OpPraHW3alUeld B3BEUICHHOTO CJIOS TBEPABIX 4YacTHIl. Mojenb MOBEIEHUS My3bIps raza B
KUJKOCTU U B CJIO€ B3BELICHHBIX TBEPABIX YACTHII.

Maremaruueckasi MOJEJIb KaMepbl KOKCOBAaHUS KAMEHHOYTOJBHOM IIUXTHI KaK MEPUOAMYECKOTO
peakTopa Cc IepeHOCOM TEeIlIa TEIJIONPOBOAHOCTBIO YEPE3 CTEHKY KaMephl U CII0H 3arpy3KH..

4. O0beM y4eOHOMH JUCHHILINHBI

B 3aueTHBIX B akanem.
Bunb! yae6HOI paboThI SIMHAIIAX gacax
O0mas Tpy10eMKOCTh JUCHUILINHBI 110 Y4eOHOMY INIAHY 4 144
AyauTOpHBIE 3aHATHS: 15 54
Jlexmmm (Jlek) 0,25 9
ITpaxTrueckue 3ausatus (I13) 1,25 45
JlaGoparopust - -
CamocrositeabHas padora (CP): 15 54
Kypcosas pabora - -
Pedepar - -
CaMoCTOSTENNbHOE H3YUYEHHE Pa3/IeNoB AUCIUTLIIMHEI 15 54
Bun xontpos: 1,0 JK3aMeH
(36)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Hay4Hble 0CHOBBI IOCTPOEHHS IKOTEXHOJIOTHii»

(b1.B.O/.5)

1. Heab AMCHMIUIMHBI — HAyYHOI'O TMOAXO0JA K TMOCTPOCHUIO 3KOJIOTMYECKH IIeecO00pa3HbIX
TEXHOJIOTUI (9KOTEXHOJIOTHI), OCHOBAaHHOTO Ha MPHUHIIMIIAX coBMecTUMOCTU TexHocdeps! u buochepsr
1 00ecreueHnH IKOJIOTUYECKON 11e71eco00pa3HOCTH TEXHOIOTMUECKUX PEIIeHUH.

2. B pe3yiabraTe M3yueHHMs AUCHMILIMHBI O0ydalwummiica Mo mporpaMMe MarmcTpartypbl
HOJIKeH:

Obaaoams crnenyromumu npodeccuonansubivu (I1K) komnereHnusIMu:

- TOTOBHOCTBIO K TIOMCKY, 0Opa0oOTKe, aHalu3y M CUCTEeMAaTH3allMM HayYHO-TEXHUYECKON
UH(OpPMAIIMH 110 TEME UCCIIEJOBAaHHS, BHIOOPY METOIUK U cpecTB pemenus 3anaqn ([1K-2);
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- CHOCOOHOCTBIO UCTIOIBb30BaTh COBPEMEHHBIE IPUOOPHI M METOIMKH, OPTaHU30BBIBATh MPOBEICHHE
IKCTIEPUMEHTOB U MCIIBITAHU, IPOBOANUTH UX 00paOOTKY M aHATM3UPOBaTh UX pe3yabrathl ([1K-3);
3HATh:
- YTO TAKOE 3KOTEXHOJIOTUH;
- IPUHLUIIBI HOCTPOCHUS SIKOTEXHOJIOTUN;
- Hay4YHbBIE OCHOBBI ITOCTPOEHUS 0aHKa 3KOJIOTMYECKH LEIeCO00pa3HbIX BEUIECTB;
- METOJIbl MATEMAaTUYECKOT0 MOZCINPOBAHNS U PacyeTa IPOLIECCOB U METOBI
ONTUMAJIbHOW OpraHU3aLM1 XUMUKO-TEXHOJIOTHYECKUX CUCTEM;
yMeThb:
- BEIOpaTh IPUOPUTETHI B 33]1a4€ TEXHOJIOTHUECKOTO MPOCKTHPOBAHUS;
- c¢(opMyIMPOBATh NPUHLUI coBMecTUMOCTH TexHocheps! 1 bruocdeps! «11o BewmecTBy»;
- chopMyIMPOBATh MPUHIUI cOBMeCTUMOCTH TexHocdepsl u bruocgepsl «1mo sHeprun»;
- BBIOpaTh U 000CHOBATh KPUTEPUU JIJIsl IOCTPOEHUS SKOTEXHOJIOTHIA;
- BBIOpATh CTPATETHIO MIOCTPOCHUS IKOTEXHOJIOTHIA;
- c(opMyIMPOBATh 33Jjauy OCTPOSHHSI SKOTEXHOJIOIUI Ha IPUMEPE TEXHOJIOT U
nepepadOTKH MPUPOAHBIX YHEPTOHOCUTEIICH;
- c(hopMyIMPOBATh 33Jjauy BEIOOpA ONTUMAIBLHOI'O TEXHOJIOIMYECKOTO PEIICHHUS;
BJIA/JETh:
- CTpaTeruei NOCTPOCHUS SKOTEXHOJIOTUH;
- KOJIMYECTBEHHBIMHU MEXaHU3MaMH IIOCTPOEHUS IKOTEXHOJIOTUH;
- METOJIaMU MaTeMaTUYECKOT0 MOJECIMPOBAHUS U ONTUMU3AIUHN CUCTEM;
- METOJMKAMHM pacueTa KpUTEpUEB aHAIN3a U ONTUMAIBLHOW OpraHU3alii CUCTEM,;
- METOJMKAMHU OIIEHKH JIOCTOBEPHOCTHU PE3yIbTAaTOB pacueTa.
3. KpaTtkoe cogep:xaHue TUCHHUILIUHBI .
Monynb 1. BBenenue u BbIOOp HayyHOU IapaIurmbl
1.1 Ompenenenue K0JIOTHYECKU 1eJ1ecO00pa3HbIX TEXHOJIOTHI; nepapXust KpUTEPUEB B MEXaHU3MeE
MPUHSTHS TEXHOJIOTMYECKUX PELIEeHU; 3aKOHbI MaKkcUMHU3auu sHepruu I'. 1 3.01yMOB U CUCTEMHOU
opranuzanuu K.®.Pynbe;
1.2 AHanu3 KOHUENIMH TeXHOJIOTMYEeCKON MOJUTUKHU: TEXHOKPATUYECKUHN palliOHAIIU3M,
HKOHOMHUECKas U OMocepHasi KOHLEHIHH.
Monyns 2.
2.1 Jloruka pa3sutus Texnocdeps! u buocgepsr,
2.2 Tlpunuun ¢popMupoBaHus OaHKa 3KOJOTUYECKH 11€7€CO00pa3HbIX BELIECTB
2.3 ®opMynupoBKa MPaBUI GOPMUPOBAHUS CTPATETMUECKOTO KOPUIOPA PEATH3yeMOCTH
9KOTEXHOJIOTHM;
2.4 Ilpumepsl UCIOIB30BAaHUS PUHLUIIA COBMECTUMOCTH I10 BEILIECTBY.
Monynsb 3. [Ipunmun coBmectumoctu Texnocdeps! u bruocheps! o sneprun
3.1 lonsarue opranuzoanHoctd XTC u onpenenenue nHpopMaluu;
3.2 DHTpOonHs HH(MOpMAIK KaKk Mepa opsiika u Xxapakrepuctuka auddepennnann Gpyaxmmii XTC,;
3.3 IlocTynatsl 1 OCHOBHBIE MOJIOKEHUS MH()OPMAIIMOHHOTO MTOAX0/1a U (hopManu3anus
nH(pOpPMAITMOHHOW 3aa4H;
3.4 Dranbl ”HPOPMALIMOHHOTO MpOIecca U BUJIbI HH(POPMALIMOHHBIX CHCTEM;
3.5 ndopmalriioHHble MOIETU U HYJIEBOE Ha4ajao TEPMOAMHAMUKHY;
3.6 Undopmanronnsie xapakTepucTHKH TUNOBBIX X TTI;
3.7 OprannszoBanHOCTh X TC 1 cTpaTernu CUHTE3a YIKOTEXHOJIOTHM.
4. O0beM y4eOHOMH JUCHHUILINHBI

B 3aueTHEBIX B akanem.
Bunpr yue6HOM paboTh eIMHULIAX Jacax
Oo0mas Tpy10eMKOCTh JUCHUILINHBI 110 YYeOHOMY ILUIAHY 5,0 180
AyauTOpHBIE 3aHATHS: 2,0 72
Jlextuu (JIek) 0,25 9
ITpaktudeckue 3anstus (I113) - -
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JlaGoparopust 1,75 63
CamocrositesibHasi padora (CP): 2,0 72
KypcoBas pabora 1,0 36
Pedepar - -
CaMoCTOsTENIbHOE H3YUYEHHUE Pa3/IeNoB AUCIUILIMHEI 1,0 36
By koHTpOJIA: IK3aMeH 1,0 JK3aMeH
(36)

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Ilpumenenue CAIIP 151 npoekTHPOBAHMS MPOLECCOB TEXHOJOIMM MPUPOJIHBIX JHEPTOHOCHTEJIel
U YTIJIEPOAHBIX MATEPUAJIOBY»
(61.B.O/1.6)

1. Heap aumcuuniunsl — (GopMUpOBaHHE Ha 0a3e YCBOGHHOH CHCTEMbl 3HAHHMH Y CTYAEHTOB
WH)KEHEPHOTO MBIIUICHUS] U IMOJrOTOBKAa MX K OCYIISCTBICHUIO JajbHEHIEro mporpecca B 00JacTH
TEXHOJIOTUU W TIPOSKTHPOBAHHS MPOLECCOB TSDKEIOH XHMHUYECKOW TNPOMBIINIICHHOCTH. B mpomecce
U3y4CHHS JUCHUIUTHHBI CTYJICHTBI 3HAKOMSTCS C TEOPETHYSCKUMH OCHOBAMH TPOTPaMM, IPUMEHIIEMBbI TIPU
NPOCKTUPOBAHUY KOHCTPYKIMH anmapaToB M ONTUMAJIBHOH CTPYKTYPhl XHMHKO-TEXHOJIOTHUECKHX
CHCTEM

2. B pe3yabTare H3y4YeHHs] JAMCHHUIIMHBI O0YyYAIOLIUiCA MO NMpoOrpaMMe MarucTparTypsbl
JAOJIZKeH:

Obnaoams  cnenyomumu — obmekynsTypubiMu - (OK)  u  mpodeccuonansabiMu  (11K)
KOMITCTCHIMSIMU:

- TOTOBHOCTBIO K IIOHMCKY, 0O0pa0OTKe, aHaIM3y W CHCTEMAaTH3allUd HayYHO-TEXHUYECKOU

UH(OPMAIIMH 110 TEME UCCIICI0BaHMs, BHIOOPY METOUK U cpeAcTB pemenus 3aaaun ([1K-2);

- CIIOCOOHOCTBIO MCIIOIb30BaTh COBPEMEHHBIC MPUOOPHI M METOMKHU, OPTraHU30BBIBATh MIPOBEICHUE

IKCIICPUMEHTOB U UCIIBITAHUI, IPOBOAUTH UX 00PabOTKY U aHAMM3UpOBaTh ux pe3yibrarsl (ITK-3);
3uamo:

—  TaHe] M UHCTpyMeHTOB 2-d-npoekTupoBanue AutoCad;

—  OCHOBHBIC HHCTPYMEHTHI 15 uepueHust 2-d-npoektupoBanue AutoCad;

—  IPUHIMITBI TOCTPOSHHS CIIOXKHBIX Guryp 2-d-npoektupoBanue AutoCad;

— mpeoOpa3zoBaHUE reOMETpUIECKUE AMeMeHTpoB 2-d-npoekTupoBanue AutoCad;

— odopmienue yeprexa 2-d-mpoektupoanne AutoCad;

— uepTexHsIe cpeacta 3-d moxenuposanue AutoCad;

— mevath AokymeHTa 3-d MmonenupoBanue AutoCad;

—  MOJKJIIOYCHHE CTOPOHHUX 00bekToB 3-d MoaenupoBanue AutoCad;

— wunTepdeiic nporpammbr AutoCad Plant3D;

— texnosornyeckue cxemol AutoCad Plant3D;

— cosmaHue TpexMepHbIX Moaeneii AutoCad Plant3D;

— monyuenue paboueit rokymenranuu AutoCad Plant3D;
Ymemn:

—  BBIOMpAaTh pazIMyHbIe YepTexkHbIe cpencTa 2-d-npoekrupoBanue AutoCad,

—  TIOCTPOEHUE JIMHUH U IPyruX MPUMUTHBOB 2-d-npoekTupoBanue AutoCad;

— CTpOUTH CIIOXKHBIE (UIYphl 1O JEKapTOBBIM M TMOJISIPHBIM CHUCTEMaM OTCiexuBaHus 2-d-

npoektupoBanne AutoCad;

—  KONHpPOBaTh, MIEpEeMEIaTh U Mpoyee Uis dJeMeHToB 2-d-npoekTrpoBanue AutoCad;

—  TIpOCTaBJIAThH pa3Mepsl Ha uepTexe 2-0-mpoektupoBanue AutoCad;

— mpeoOpa3oBbIBaTh MOBepXHOCTH 3-0 MonenupoBanue AutoCad,

—  medaraTth JOKYMEHT M3 mpocTpaHcTBa ucta 3-d moxenupoBanne AutoCad;

— paborats ¢ popmarom DWF 3-d monenmuposanue AutoCad,

— HactpauBarbh BHemHui B nporpammMel AutoCad Plant3D;

—  aHHOTHUPOBaTh KOMITOHEHTHI ¥ JuHUU cxeM AutoCad Plant3D;
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— pasmemath obopynoBanue AutoCad Plant3D;
—  odopmsats ueprexu AutoCad Plant3D;
Braoemy:
—  HacTpoiikoii nanenu 2-d-npoexkruposanue AutoCad;
—  mocTpoeHueM nosunuHuit 2-d-npoexkruposanue AutoCad;
— mocTtpoeHueM ¢uryp mno pazmepam 2-d-npoextuposanue AutoCad;
—  H3MEHEHHEM Pa3sMEpPOB U CBOMCTB reOMETpHUECKHX 00beKTOB 2-0-poekTupoBanue AutoCad;
— paboToii ¢ TekcToM u Tabauiamu 2-d-npoektrpoanue AutoCad,;
—  MAJUTPOH TEKCTYP, OCBEIICHUEM U MOCTPOCHHEM MpUMUTHBOB 3-0 Monenuposanue AutoCad,;
— meyatbto yepTexeit 3-d moaenmuposanue AutoCad;
—  BCTaBKO# pacTpoBoro uzodpaxenus 3-d moaenupoanue AutoCad;
— co3ganneM HoBoro mpoekrta AutoCad Plant3D;
— mosyueHreM Begomocteit u orueroB AutoCad Plant3D;
—  cosnmanueM MetamokoHcTpyBkiuii AutoCad Plant3D;
—  penakropom otuetoB AutoCad Plant3D;

3. Kparkoe cogepxanue 1uCHUNIHHBI

2d-npoextupoBanue B AutoCad. Beenenue. 3HakomctBo ¢ untepdeiicom nporpammbr AutoCAD.
2d-monenupoanue. Yeptexusie cpenctBa. OdhopMiieHne yepTexa.

3d mozxenuposanne B AutoCad. UepTeskHbie CpeicTBa.

[TeuaTts moxymenTa. IlogxiroueHre CTOPOHHIX OOBEKTOB.

AutoCAD Plant3D. 3unakomctBO ¢ uHTepdheiicom nporpammbl. Co3iaHHe TEXHOIOTHIECKUX CXEM
P&ID. Co3nanue tpexmepHbix Mojeneil. [lonyuenue paboueit nokymenrauuu. Pegakrop oT4eTos.

4. O0beM y4eOHOMH JUCHHILINHBI

B 3auerHbIx B akagem.
Buset yueOHOM paboThI eIMHULIAX yacax
O0mas Tpy10eMKOCTh JUCHUILINHBI 110 Y4eOHOMY INIAHY 4,0 144
AyauTOpHBIE 3aHATHS: 2,0 72
Jlexmmm (Jlek) - -
ITpaxTrueckue 3austus (I13) 2,0 72
Jlaboparopus - -
CamocrositeabHas padora (CP): 2,0 72
Kypcogras pabora - -
Pedepar - -
CaMoCTOSATEHHOE N3YUCHUE PA3/IeTIOB TUCIIUILTHHEI 2,0 2,0
Bua xoHTpoJIn: - 3averc
OLICHKOM

AHHOTauA padoyeil MPOorpaMMbl JUCHUINJIMHBI
«PU3NKO-XUMHUYECKHEe METO/bI B TEXHOJIOTMYECKUX UCCJIeI0BAHNAX NPUPOIHBIX JHEPTOHOCHTeJIel
U YIJIEPOAHBIX MATEPUAJIOB»

(61.B.O/1.7)

1. leJb AUCHMILUIMHBI — Pa3BUTHE y CTYJIEHTOB HABBIKOB BHIOOpA M MPUMEHEHHUS Pa3TUYHBIX
WHCTPYMEHTAJILHBIX METOJIOB (PU3UKO-XMMHUYECKOTO aHajiu3a B O0JIacTH TepepabOTKH TOIUIMBA H
TEXHOJIOTUH YTIIEPOIHBIX MaTEPHAIIOB.

2. B pe3yiabTaTe M3yYeHHsl THCHHMILIMHBI 00ydawuuiics MO0 MporpaMMe MarucTpaTypbl
JMOJIKEH:

Obnadams cnenyronumu nipodeccruonanbupiMu (I1K) kommerenmusmu:

- TOTOBHOCTBIO K TIIOMCKY, OOpa0OTKe, aHalu3y W CHUCTEMaTH3allik HAyIHO-TEXHHYCCKOH
nHpOpMAIIMHU TI0 TeME HCCIIeIOBaHUs, BBIOOPY METO/IMK U cpecTB perienus 3aaayun ([1K-2);
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- CHOCOOHOCTBIO UCTIOIBb30BaTh COBPEMEHHBIE IPUOOPHI M METOIMKH, OPTaHU30BBIBATh MPOBEICHHE
IKCIIEPUMEHTOB U MCIIBITAHUH, TIPOBOANUTH UX 00paOOTKY M aHaIM3MPOBaTh uX pe3ynbratsl (I1K-3);
3HAMb.
- (U3UKO-XMMUYECKHE OCHOBBI DPAa3JIMYHBIX HMHCTPYMEHTAJIBHBIX METOJOB aHaJH3a IPHUPOJIHBIX
SHEPrOHOCUTEIICH U YIIIEPOJAHBIX MAaTEPHAJIOB,;
- anmapaTypHoe oQopMJIeHHE pa3IMYHBIX HHCTPYMEHTAIBHBIX METOJOB aHalu3a MPHPOTHBIX
SHEPrOHOCUTEIICH U YIIIEPOJAHBIX MAaTEPHAJIOB,;
- 0COOCHHOCTHM METOMK aHAJIN3a U MPUTOTOBJICHUS 00Pa3LIOB;
- UHQPACTPYKTYpy CHEKTPOB H APYIUX HKCIIEPUMEHTANBHBIX IAaHHBIX, MOJYYEHHBIX B pE3ylbTaTe
aHaJIM3a MPUPOIHBIX SHEPTOHOCUTENICH U YIIIEPOJHBIX MAaTEPUATIOB.
ymemy:
- CaMOCTOSITENIbHO  BBIOMpaTh HanOonee >PQPEKTHBHBIA A PEUIeHHUs KOHKPETHOH 3aaudl METo
aHaJIM3a IPUPOTHBIX SHEPIOHOCHUTENEH U YIIIepOJHBIX MaTEPUAJIOB;
- ONpeNeNiaTh MO JaHHBIM METOAOB (IM3MKO-XMMHYECKUX aHAIM30B CBOWCTBA YIJepoaa |
YIIIEPOIHBIX MaTEPUANIOB, IPEAIOIAaraTh UX CTPYKTYPY;
- OTIPEeNeNATh 10 AAHHBIM METOJ0B (PU3UKO-XMMHUYECKHX aHAIM30B CBOMCTBA TBEPABIX M JKUIKHX
TOIUIMB, PEIONATaTh UX CTPYKTYPY;
- IPOBOJUTH KOJMYECTBEHHYIO 00pabOTKy OKCHEPUMEHTAJIbHBIX JaHHBIX, TIIOJIYYEeHHBIX B
pe3yJbTaTe aHaIHu3a.
grnademn:
- NOHATUSMH O  BO3MOXXHOCTSAX  HMHCTPYMEHTQJIBHBIX  METOJOB  aHalM3a  MPHPOTHBIX
9HEPrOHOCUTEIICH U YIIIEPOJHBIX MAaTEPHAJIOB;
- HAyYHBIMHA OCHOBAaMH MHCTPYMEHTAJBHBIX METOJOB aHAJIHM3a C IEJbI0 PEIICHHUS BO3ZHUKAIOMIMX 33134
(U3UKO-XUMHYECKOTO aHali3a B TOM YHCJE, BBIXOASLIMX 3a MpPEAeibl KOMIETEHTHOCTH KOHKPETHOTO
HaTpaBJICHUS;

3. Kpartkoe coagep:xanue JUCUMIIUHDI:

MeToabl MOJNEKYISAPHOTO YPOBHS HCCIIEOBAHUIN MPUPOJHBIX DHEPTOHOCHUTEICH U YIIIEPOIHBIX
MaTepHaoB.

CrniexTpanbHBIE METOJBl aTOMHOTO YPOBHS HCCIIEOBAaHWH TPHPOIHBIX SHEPrOHOCUTENEH U
YTJIEPOJHBIX MaTEPUAJIOB.

Tepmuueckue MeTOIbI aHATTN3a TIPUPOIHBIX SHEPTOHOCHTENEH M YTIIEPOTHBIX MaTePUAIIOB.

4. O0beM y4eOHOH JUCHUILINHBI

B 3aueTHBIX B akanewm.
Bunel yue6HoI paboThl €AUHULIAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,0 36
Jlexmmm (Jlek) 0,25 9
[TpakTnueckue 3anstus (I113) 0,75 27
JlaGopaTopus - -
CamocrositesbHas padora (CP): 2,0 72
KypcoBas pabota - -
Pedepar - -
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB UCITUTUIHHBI 2,0 2,0
Buja kontpoJs: - 3ader ¢
OLIEHK O

3. IMcuuIUIMHbI BADUATUBHON YacTH (IUCHHUILUINHBI 10 BHIOOPY)
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AHHOTanugA padoyeil MPOrpaMmbl AHCUUIIMHBI
«OCHOBHOE U BCIOMOraTe/ibHOe 000Py/10BaHHe B TEXHOJIOTHH NMePepadoTKH TOIINBA»

(b1.B./IB.1/1)

1. leab AMCHUILIMHBI — pa3BUTHE Yy CTYIACHTOB HAaBBIKOB aHAJIM3a 3aKOHOMEPHOCTEW C LENbI0
BBISIBJICHHSI OOIHOCTU CYTH SIBJICHUW B O0JIACTH TEpepabOTKH TOIUIMBA, HEOOXOJMMOCTH IOKa3aTh
B3aMMOCBS3b HAYYHBIX HCCJIEIOBAaHUI C MPOEKTUPOBAHMEM U CTPOUTEIHCTBOM MPEANPHUATHH,
MPOCKTUPOBAHNWE YCTAHOBOK IO TepepaboTke HePpTH M ras3a, pemeHue mnpolieM KOMIUIEKCHOTO
UCIIOJIb30BAHUS TPUPOIHBIX IHEPrOHOCHUTENEH, MPoOIEeMbl OXpaHbl OKPYKAIOLIEH Cpeapl M TeXHHKA
0€30MacHOCTH.

2. B pe3yibrare H3yYeHHs AUCHMILUIMHBI 00y4Yaloluiics MO NMporpaMMme MarucTpaTypbl
JAOJIZKeH::

Obnadams cnenyromumu  o6mekyabTypabiMu  (OK), obmenpodeccuonansubivu (OIIK)  u
npodeccnonansubivu (I1K) koMneTeHIusIMHU:
— CIHOCOOHOCTBIO HAXOIUTh TBOPYECKHE PEHICHHS COLMUAIbHBIX M MpOo(ecCHOHAIbHBIX 3ajad,
TOTOBHOCTBIO K MIPUHATHIO HeCTaH1apTHBIX pemenuit (OK-8);
— crmocoOHOCThIO K TPOGECCHOHATBHONW HKCIUTyaTallid COBPEMEHHOro O0OpyAOBaHUS U MPUOOPOB B
COOTBETCTBUH C HampasieHreM u npoduiem noarotosku (OITK-3);
- TOTOBHOCTBIO K TIOMCKY, 0Opa0OTKe, aHaiu3y M CHUCTEeMAaTH3allil HayYHO-TEXHUYECKON
HH(OPMAIIMH 110 TEME UCCIIe0BaHMS, BHIOOPY METOIUK | cpeAcTB pemienus 3aaaun (I1K-2);
— CIIOCOOHOCTBIO HUCIOJIB30BATh COBPEMEHHBIE MPUOOPHI U METOAMKH, OPIraHU30BBIBAThH MTPOBEICHUE
IKCIIEPUMEHTOB U MCIIBITAHU, IPOBOANTH UX 00pabOTKyY M aHATM3UPOBaTh UX pe3yiabrathl (ITK-3).

3nams:
— (PMBUKO-XMMHYECKHE CBOMCTBA HE(DTH U ee (DpaKITHii;
— METO/IBI TPYIIIIOBOTO ¥ TEXHUYECKOTO aHaj3a He(TH;
— MOHATHUS O XUMMOTOJIOTUU;
— METO/IBI Pa3/IeICHUs] KOMIIOHEHTOB HE(DTH U ra3a;
— METObl IEPBUYHON MepepaboTku HeTH;
— MPUHIIMIIBI pa3MenIeHns 000pyI0BaHUS YCTAHOBKH aTMOC(EpHO-BaKYyMHOM MEPETOHKH;
— OCHOBHBIE CXEMBbI IOJTOTOBKU U MEepepaboTKH YIIeBOJOPOAHbIX I'a30B;
— METO/IBI CeTIapaliy yrIIeBOJIOPOIHBIX Ta30B;
— METO/Ibl U3BJICUEHUS TeNIUS U3 YTII€BOJOPOHBIX I'a30B;
— 000pyI0BaHNE TEPMHUUECKUX MPOIecCOB HedTenepepaboTKH;
— 000pyIoBaHHE KAaTAIUTUYECKUX NpPOLEeccoB HedTenepepaboTKM - KaTATUTHUECKUH KPEKUHT U
pUbOPMUHT;
— 000py10BaHKE MPOIIECCOB TUAPOOOIAropakuBaHus TOIUINB;
— XapaKTEePUCTUKY TOBAPHBIX HEPTETIPOTYKTOB;
— XUMHUYECKUE METOJIbI OUYMCTKH HEPTIHBIX (HPaKIIHIA;
— IyTH yri1yOJeHus nepepaboTku HepTH;
— METO/IbI TOJTYYCHUSI CHHTETHYECKOTO KHUIKOTO TOTUINBA;
— COCTaB, ammnaparypHoe O(QpOpMJICHHE M OCHOBHbIE MPHUHLUIBI MOCTPOCHUS TEXHOJOTMYECKHUX CXEeM
IIPOM3BOJICTB NepepabOTKU HEPTH U rasa;

Ymems:

— KJTacCU(PUIMPOBATH HE(YTH COTTIACHO TaHHBIM €€ TEXHUYECKOTO U TPYIIIOBOTO aHAIIN34;

— BBIOMpATh TpeOyeMbIii METO/1 pa3/ieleHnsl KOMIIOHEHTOB He()TH U Ta3a;

— ompenensiTb He0OXOAMMOCTh TNPHUMEHUMOCTH METOJO0B OOECCONMBAHMUA W 00E3BOXHBAHUS
HedTH;

— Toa0upaTh MOTJIOTUTENU A aOCOPOLMOHHBIX M aJCOPOLIMOHHBIX TMPOIECCOB OYUCTKU U
OCYILKHU Ta30B;

— MOAOUPATH THITHI PEAKTOPOB KAaTATMTHYECKOTO KPEKHHTA YTIEBOIOPOIOB;

— BBIOMpATh TEXHOJIOTHYECKUE CXEMBI Ipoliecca pUPOPMUHTa;

— KJIaccu(PUIMPOBATh Maca;

— BBIOMpATh MyTH YIIIyOJIeHHOM nepepaboTku HeDTH;
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— HUCIOJb30BATh CHUCTEMBl H3MEPEHUS U aBTOMATUYECKOIO YIPABJIEHUS TEXHOJIOTHYECKUMHU

nporeccamMu rnepepaboTku He(hTH U rasa;
Braoemu

— TOBapHOM Kiaccu(ukanueit HeTenpoIyKTOB;
— 110JJ00pOM OCHOBHOT'O 00OPYAOBaHUS AJIs IPOLIECCOB IEKTPOOOECCOTUBAHUS aTMOC(EPHO-BaKyyMHOM
pasroHku Hetu;
— NPUHLMIIAMH BBIOOpA TUIIOB MAaCCOOOMEHHBIX YCTPOUCTB PeKTU(UKALIMOHHBIX KOJIOHH;
— METOJIaMH pacyeTa MpoIecCOB OUUCTKHU Ta30B;
— METOJIaMM pacyeTa IpOoLECCOB MOJIy4YEHHUs] METHII-TPETOYTUIIOBOTO 3(hrpa U N30-0KTaHa;
— METOJIaMH pacyeTa yCTaHOBOK MUPOJIN3a YIIIEBOIOPOIOB;
— METOJIJaMH pacueTa PeakTOpOB KaTaJIUTUYECKOI0 KPEKHUHTa;
— METOJIaMH pacyeTa PeakTOpOB YCTAHOBOK I'MJIPOKPEKUHTA M THIPOOYUCTKH;
— CUCTEMaMU CepTH(QUKALUN U KOHTPOJIS KaueCTBa TOBApHBIX HE(YTEPOAYTKOB;
— OCHOBHBIMHU T€XHOJIOTHYECKUMH ITPHEMaMH MPOBEACHHUS IPOIIECCOB MepepaboTku He(TH U Tra3a.

3. Kpartkoe cogep:xanue JTUCUMIIIIMHBI:

PaccmatpuBaercs Kpyr BONpPOCOB, TaKuX Kak MoA00p 000pyAOBaHHS, BBIOOp TEXHOJIOIMYECKUX
CXEM U MX ammaparypHoe opopmiieHHE, BBIOOP KOHCTPYKIIMU M PACYET OCHOBHOT'O U BCIIOMOI'aTEIbHOTO
o0opynoBaHusi, 0COOEHHOCTH pacdyeTa W KOHCTPYMPOBAHHUS allllapaToB, OCHOBHI pacdyera W BHIOOpA
TUIIOBOTO 00OpYyNOBaHUS JJsl NepepabOTKH, XPaHEHUs W TPAHCIOPTHUPOBKU TBEPIBIX, XKHUIKUX U
razoo0pa3Hbix MaTtepuanaoB. OCHOBHbIE OJOKM TEXHOJOTMYECKOM CXE€Mbl M HMX Ha3HAuY€HUE; pacyer
peakTopoB. AmnmaparypHoe oO(OpMIEHHE NPOLECCOB pa3feieHUsT MHOTOKOMIIOHEHTHBIX CHUCTEM:
HETIOJIHOE MCTIapeHue M KOHJCHCAIHS, IPOCCETUPOBaHNE, PEKTH(PUKALINS, SKCTPAKTHBHAS U a3€0TPOITHAS
MeperoHka, aicopOmmsi, abcopOIHsi, SKCTPAKITHSI.

4. O0beM y4eOHOMH JUCHUIINHBI

B 3aueTHBIX B akanem.
Bunpl yue6HOI paboThl €MHHLIAX yacax

O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4e0OHOMY IIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 2,0 12
Jlexruu (JIek) 1 36
[Tpaktueckue 3anstus (I13) 1 36
JlaGoparopust - -
CamocrositeabHas padora (CP): 2,0 72
Kypcogas pabora - -
Pedepar - -
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLIUILIMHbI 2,0 72
Buj KoHTpoJIsA: 1,0 Ok3ameH (36)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUHIIMHBI
«OCHOBHOE U BCIIOMOTaTe/ibHOe 000py/10BaHHE B TEXHOJOTHM NMPOU3BOACTBA YIJIEPOAHBIX
matepuasuon» (b1.B.[[B.1/2)

1. Heap AMCHMIVIMHBI — MOKa3aTh B3aMMOCBS3b HAYYHBIX HCCIEIOBAaHHM C MPOEKTHUPOBAHUEM U
CTPOUTENBCTBOM TPEINPUATHIH, MPOSKTHPOBAHNE YCTAHOBOK TIOJTYYCHHUIO YTIIEPOAHBIX MaTepHAIIOB,
npoOJeMbl  OXpaHbl OKpY)KAalOLIeW cpeabl W TEeXHMKa O€30MacHOCTH, pPacCMOTPETh OCHOBHBIE
3aKOHOMEPHOCTH H3MEJbUCHUS TBEPABIX MAaTEPUAIOB, BBECTH IMOHITHS O KIACCU(PUKAIMH CHITYIHX
MaTepuaigoB, c(opMHUpOBaTH NPEACTABICHHUS 00 OCHOBHBIX 3JIEMEHTAaX TEXHOJOTHMUYECKOro pacueTa
o0opynoBaHus U3MeEIbUYEHUS, ((OPMOBAHUS U TEPMUUECKON 00pabOTKH U3IEIUH.

2. B pe3yabTare HM3y4eHMs IMCHHMILUIMHBI O0ydalouuiics Mo mporpaMme MarucTpatrypsl
HOJIKeH:

Obnaoams  cnenyromumu — odmekynbTypabiMu - (OK)  u  mpodeccuonanbupivu  (I1K)
KOMIICTEHIIHSIMH

30



— CIIOCOOHOCTBIO HAaxXOAWTb TBOPYECKHUE PEIICHUS COLUAIBHBIX M HPOQECCHOHATIBHBIX 3a/ad,
TOTOBHOCTBIO K IPUHSTHUIO HecTaHAapTHBIX petienuit (OK-8);
— CIIOCOOHOCTBIO K IPOQECCHOHATIBHOM 3KCIUTyaTallud COBPEMEHHOIo OOOpYIOBaHUS M IpPUOOPOB B
COOTBETCTBUH C HampasieHreM u npoduiem noarotosku (OITK-3);
— TOTOBHOCTBIO K TIOMCKY, 0Opa0OTKe, aHaiu3y M CHUCTEeMAaTU3alUU HayYHO-TEXHUYECKON
UH(OpPMAIIMK 110 TEME UCCIIC0OBAaHUS, BHIOOPY METOIMK U CpeAcTB pemenus 3aaaun ([1K-2);
— CHOCOOHOCTBIO UCTIOIBb30BaTh COBPEMEHHBIE IPUOOPHI M METOIMKH, OPTaHU30BBIBAThH IPOBEICHHE
IKCIICPUMEHTOB U UCIIBITAHUI, IPOBOANUTH UX 00pabOTKY U aHAIM3UPOBaTh UX pe3yabrarsl (ITK-3).
3nams:

— HCTOYHMKH YTIIEPOACOAEPIKAIIETO CHIPhS;

— THUIOBBIE CXEMBI Pa3MOJIbHBIX YCTAHOBOK;

— THUIBI MAIIMH CBEPXTOHKOTO ITOMOJIA;

— Kiaccu(uKanus 3epHUCTHIX MaTEpPHAJIOB;

— 00opynoBaHHE KIIACCU(PUKAIIMUA 36PHUCTHIX MaTEPHAJIOB;

— MPUHLUIBI COCTABIEHUS LINXT;

— cnocoObl (hOpMOBaHUS U3ETUIN U3 HIUXTHI;

— KJaccu(uKalus NPOKaJIOYHbIX, 00KHUIOBBIX U IpaUTALIOHHBIX MEYEH;

— TUIBI 000PYAOBaHUS MEXaHUYECKOH 00paOOTKU TOTOBBIX U3IEIIHI;

— IPUHLUIBI XPAHEHUS ChIPbsl U TOTOBON MPOYKIIUH;

— OCHOBHBIE TEXHOJOIMYECKHE OIepaluu M 000pyloBaHHME JIi TEXHOJOTHMH YTJIEPOIHBIX
MaTepHaos;

Ymems:

— PacCUYMTHIBATH MPOU3BOIUTEIHLHOCTH MEKOBBIX JPOOUIIOK;

— PpacCYMTHIBATH MPOU3BOIUTEILHOCTH BAIKOBBIX JIPOOHIIOK;

— PpacCYMTHIBATH MPOU3BOIUTEILHOCTH OapaOaHHBIX MEJbHHII,

— moxdupaTh 00opyaoBaHUE IS POPMOBAHMS U3IENINI B 3aBUCUMOCTH OT X Ha3HAYCHUS;

— COCTaBIIATh MaT€pUATLHBIN U TETIOBOM OaJlaHCHI TIEYH;

— monoupaTh 000pyI0BaHUE TSI MEXaHUYECKOH 00pabOTKH rOTOBOW MPOTYKITUH;

— CaMOCTOSTEJIBHO aHAJIM3UPOBATh NMPOTEKAHHE OCHOBHBIX TEXHOJOIMUECKUX OIepaiuil, paboty
OCHOBHOT'O 000pYy10BaHMUS;

— BBITOJHATH HEOOXOIUMBIE HHKEHEPHO TEXHOJIOTHYECKHIE PACUETHI,

Braoemyo

— pacueraMu 3aTpaTr Ha U3MeJIbUEHHUE B IIEKOBBIX IPOOMIIKAX;

— pacueraMu 3aTpaTr Ha U3MeJIbUEHUE B BAIKOBBIX IPOOMIIKAX;

— pacueramu 3aTpar Ha u3MelbueHue B 0apabaHHbBIX MEIbHUIIAX;

— 3JIEMEHTaMU TEXHOJIOTHMUYECKOIo pacyeTa 000pyJoBaHMsl KiIacCu(DUKAIIMK B TSXKENBIX CPElax;

— DJIEMEHTaMHU TEXHOJOIMYECKOro pacuera 00OpyaoBaHMs KiacCHU(UKALUU B HUCHOIb30BAaHHEM
MHEPLHUOHHBIX CHJT;

— OCHOBaMH pacuera neyei;

— TPUHIUIAMU XPAHEHHUS ChIPbSl U TOTOBOM MPOAYKIIHH.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Beenenue. Mcropuyeckas cripaBka O CO3/1aHUM U PA3BUTHU JIEKTPOJHOM MMPOMBIIIIIEHHOCTH B PO
U 3a pyOexoM. XapaKTepUCTHKa YIIEPOAHBIX M3ENUNA M 00JacTH WX NmpuMeHeHus. [IpuHIMnuansHas
CXeMa IPOU3BOJICTBA YIIIEPOJHBIX 3JIEKTPOJIOB U APYTUX YIVIEPOIHBIX U3JIEIHM.

W3menbueHne u (HopMOBaHUE YIJIIEPOJICOJEpKAIMX MaTepuaioB. Marepuasbl, MpUMEHsEMbIE B
AJIEKTPOJIHOM TEXHOJOTHUH: OCHOBHBIE TpeOOBaHMs U CBOMcCTBAa. VCcTOUHWKH ChIpbs. M3menbpueHne
TBepIbIX MaTepuasioB. Kiaccupukanuss pa3sMONbHBIX MalIMH. 3aTpaTbl PHEPTUM HA H3MEJbUeHHE.
OcHoBHble TpeOOBaHMS K pPa3MOJbHBIM MallMHaM. THUIOBbIE CXE€Mbl pPa3MOJIbHBIX YCTaHOBOK.
Knaccudukanus aucnepcHslx MarepuaioB. (DH3MYECKHE OCHOBBI aHANM3a M pacyeTa IPOLECCOB
kinaccudukanuu. O6opynoBanne. CpaBHEHHE JOCTOMHCTB M HeIOCTaTKOB. Kiaccudukarus 3epHUCTHIX
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matepuainoB. OOume cBenenus. CocraBieHue HIMXT, (HOpPMOBaHUE YTIEPOACOAECPKAIIUX MATEPUATIOB.
Hasnauenue onepanuu. IIpyHOUIBI COCTaBIEHUS IIUXT.

Tepmuueckass o00paboTka yriepojacoaepkamux MarepuanoB. [IpokamuBaHue ChIPbEBBIX
MaTepuaioB u oOxur msnenuid. OOmme nonoxenus. Hasnauenus omepauuii. Kimaccudukarms mneden.
OcHoBBbI pacuera medel (MarepualibHble M TerioBble OanaHchl). [Ipokanounsie meun. OOopynoBaHue
(meun) ans obxkura uznenuii. Mydenbpable edr, MHOrOKaMepHBIE KOJIbIIEBbIE MTe4r, TyHHEIbHBIC TICUH,
Onektpuueckue nedd. ['paduranms (rpadurupoBanue) wuznenuwii. Hasnauenue omepanuu. OOmiue
MOJIOKEHUS O TPAaQUTHPOBAHKUH YTICPOJHBIX u3aenuii. O0opynoBaHue sl rpapUTAIN U3ISTUH.

BcriomoratenbHble CTaauy MOJNYYEHHUs YIIEPOAHBIX MaTepuaioB. MexaHuueckas o0paboTka
m3nenuid. Haznauenue onepamuu. O6opynoBanue. XpaHeHUE ChIPbsi U TOTOBOM MPOIYKIIHH.

4. O0beM y4eOHOI TUCHMILIIHHBI

B 3aueTHBIX B akazem.
Bunpl yueOHoIi paboThI eAMHULIAX qacax

O01as TPyA0eMKOCTh JHCHUIIHHBI 110 Y4eOHOMY IIAHY 5,0 180
AyIMTOpHBIE 3aAHATHS: 2,0 72
Jlextmn (Jlek) 1 36
[Tpaktuyeckue 3anstus (I13) 1 36
JlaGoparopust - -
CamocrositesbHas padora (CP): 2,0 72
KypcoBas pabora - -
Pedepar - -
CaMocCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 2,0 72
Bua koHTpOJIA: 3K3aMeH 1,0 Jx3ameH (36)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«OcHOBBI He(hTErazoBoro jaena»

(b1.B.AB.2/1)

1. Heap aucuMmiuHbl — (GOPMUPOBAHUE CHUCTEMHBIX 3HAHHM WM TPEACTaBICHUN Ompolieccax
NOOBIYU YTIIEBOJOPOAHBIX MOJE3HBIX UCKOMAEMbIX - HETH U MPUPOJHOTO rasa, UX poJd B MHUPOBOU H
POCCHICKON SKOHOMHUKE.

.2. B pe3ynbrare uzydeHus JUCHUILTMHBI 00YJaIOIMIUNCS IO MPOTrpaMMe MarucTpaTyphl JOKEH:

Obnadams cnenyrouumu nipodeccruonanbubpiMu (I1K) komnerenmusamu:

- FOTOBHOCTBbIO K TIOMCKY, OO0OpabOOTKe, aHauu3y U CHUCTEeMaTH3alul HayYHO-TEXHHYECKON
HH(OPMAIIMH 110 TEME UCCIIeI0BaHHMs, BHIOOPY METOIUK | CpeAcTB pemienus 3aaaun (ITK-2);

3nams:

- COCTaB U OCHOBHBIE CBOMCTBA HEPTHU U YTIEBOJOPOIHBIX TA30B;

- posib He(TH U raza B MUPOBOM U POCCUNCKON 3KOHOMUKE;

- HOBbIE€ TEXHOJIOTUH, TMPUMEHSeMble MpU pa3paboTKe M OKCIUTyaTallMd HEPTIHBIX W Ta30BBIX
MECTOPOKIECHHM, OypeHUH CKBaXXHH U 00YCTPOICTBE MPOMBICIIOB;

- COBPEMEHHBIH OIBIT pa3BUTHS HEPTETa30J00bIUM B OTEYECTBEHHBIX U 3apyOEKHBIX KOMITAHUSIX;

- OCHOBBI (PU3MUECKUX MPOIECCOB, MPOUCXOIAUINX B MPOJTYKTUBHBIX IJIACTaX MPU pa3padoTKe HEPTIHBIX
Y Ta30BbIX 3AJIEKEN;

- TEXHOJIOTUYECKHE OCHOBBI IPOLIECCOB Pa3pabOTKM M OKCIUTyaTallud HE(PTSHBIX M Ta30BbIX
MECTOPOKICHUN;

- COCTaBJICHHE MPOEKTOB  HCCJIEOBAaHUS  MECTOPOXKIACHHM UM  TEXHOJOTHYECKHMX  IPOILIECCOB
HedTerazo00b4u.

Ymemns:

-yuTaTh M pPabOTaTh C TPOEKTHOW JOKyMEHTalHueld B OO0JacTH MPOCKTHUPOBAHUS pa3paboOTKu U
SKCIUTyaTalui HEPTSIHBIX U Fa30BbIX MECTOPOXK/IEHUH, OypeHusi CKBaKHMH, 00yCTpOHCTBa IPOMBICIIA;

- OIIEHUBATh TEXHOJOTUYECKUI YPOBEHB MPOIIECCOB Pa3pabOoTKU HE(PTIHBIX M Ta30BbIX MECTOPOKICHUI
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- BBIIIOJIHATh TIOMCK HAyYHO-TEXHUYECKYIO JIHMTEpaTypy B o00JacTé pa3padOTKH W OSKCIUTyaTaluu
HE(TIHBIX U TA30BBIX MECTOPOXKICHHIA;
- aHaJIU3UPOBAThH uH(pOpMaIHIO, COCTaBJIATh u 0pOpMIIITH pedepartsi, OTYETHI;
Braoemy:
- HaBbIKaMHU U OCHOBHBIMHU MPUHIIMIIAMU pacueTa Mpu pa3padoTKe U IKCIUTyaTallui He(TSIHBIX U ra30BBIX
MECTOPOXKJCHUN, OypEeHHH CKBaKHUH U 00YCTPOICTBE IPOMBICIIOB;

3. Kpartkoe cogep:xanue JTUCUMIIIMHBI:
Beeoenue.
[Ipenmer, wenp W 3aAaud JUCHUIUIMHBL. MeECTO MNHUCHUIUIMHBI B CTPYKType MNpodeccHoHaIbHOMI
MOJIrOTOBKH. YueOHas JIuTepaTypa mo Kypcy.
Mooyns 1. Obwan xapakmepucmuka negpmu u 2asza.
CocraB u cBoiicTBa HeGTH U Ta3a. OCHOBHBIE TUTIOTE3bI TPOUCXOKACHUS HE(PTH U IPUPOJTHOTO Tasa.
Hedts u raz - suepretmueckne HCTOYHUKH. Ponb HedTH M raza B NMPOU3BOJACTBE SHEPreTUUECKUX
pecypcoB. DHeprerudeckuii 6ananc. HedThb u ra3 - chipbe a1 HEPTEXUMHUIESCKOTO MTPOU3BOJICTBA. Pob
He(TH M raza B MUPOBOM 3KOHOMHKE M B 3koHOMHKe Poccuu. HedTh M raz B cucreme MUPOBOTrO
TOBapHOTO phIHKA. McTopust pa3BuTHA HE(TSAHOW M Ta30BOW mpombinuieHHOCTH. J[oOblya HEedTH M
npupoHOTOo Ta3a B PO. BepTtukanbHo nHTerprpoBanHbie HedTsaHble kKomnanuu (BITHK).
Mooyns 2. Ocnoegvl 2eonocuu Heghmu u 2aza
OcHoBBI TeosIoruu He(TSHBIX M Ta30BbIX MeCTOpOoxAeHUW. [loHATHS 00 aHTUKIMHAIM M CUHKJIMHAIH.
OcHoBHbIE TTOKa3aTeNN U (PU3NYECKUE XapAKTEPUCTUKU T'OPHBIX MOPOJ. (a0COIOTHAA U TEOpETHYECKas
MOPUCTOCTh; (PAKTOPBI OMPENCNAIOIINEe CyMMapHbIi 00beM 1op; d3(QQeKTuBHAsS MOPUCTOCTH H
KO3 (HUIIMEHT HACKIIEHUS; TIPOHUIIaeMOCTh) Kitaccudukanus KoJUIEKTOPOB U JIoByIIeK. Pacmonoxenue
YIJI€BOJOPOAOB B 3aJIEXKH.
ITouck m pasBenka mectopoxxaeHuii Hedtu u raza. [louck u omeHka HePTEra3oBBIX MECTOPOKICHHA.
Craguu u STanbl MOMCKOBO-PAa3BEAOYHBIX paboT. MeToAbl U TEXHOJIOTUU UcclieoBaHus Henp. bypenue
KapTHUPOBOYHBIX M TIOMCKOBBIX CKBaXHH. Kilaccudukanus reoloropa3BeIOYHBIX CKBOKUH U
OoOHapyKEHHBIX 3aI1acoB yIJIEBOJOPOIOB
Mooyns 3. Bypenue mecmoposicoenuit Hepmu u 2aza
OTtansl pa3BUTUS TEXHOJIOTHI OypeHus. OCHOBHBIE 3JI€MEHThl KOHCTPYKIIMU CKBaXXHHbI. Kitaccugukarus
croco0oB OypeHus Ha He(Th U Ta3. bypoBble YCTaHOBKH: KilacCU(UKAIMS, TEXHOJIOTHUECKUE TTapaMeTPhl
u cocraB. [IpombIBKa CKBakKMHBI OypOBBIM PAacTBOPOM, €ro HazHaueHue U coctaB. Cxema pa3MmeleHus
o0opynoBaHuss Ha OypoBOW U CTPOUTENBCTBO CKBaXHHBL. bypsl. Jlomora. BcmomorarenbHbie
UHCTPYMEHTBI, MpHUMEHseMble Mpu OypeHuu. HerartuBHble SBIEHUS TPH MNPOKJIAJIKE CKBAKUH.
OcoOeHHOCTH MpPOKJIAIKU CBEpX TINyOOKHMX CKBaXuH. bypenue ckBaxuH Ha Mope. [lomymorpyskHbie
iatgopmsbl. BypoBble mat¢opMbl rpaBUTALIMOHHOTO TUIIA.
Pa3pabotka mecropoxnenuil. OcBoeHne He(TAHBIX M Ta30BbIX CKBaXHH. BbI30B mputoka. MakTopsl,
OIpeIeNIAOINe TPUTOK JKUIKOCTH U ra3a K 320010 CKBaKUHBI. McceoBanne CKBaKUH.
OranHOCTh MpoBeneHuss padoT mo Ao0bye ra3a U HedTu. OCHOBHBIE TEXHOJIOTMUYECKHE MapaMeTphl
ne0eTUpYEeMBIX YIIIEBOJOPOJIOB (BSI3KOCTh, IJIOTHOCTh, CXKHMAaeMOCTh, OOBEMHBINH K03(HIIHEHT).
Knaccudukanus €CTECTBEHHBIX PEXKUMOB paboThI 3aJIekKen: YKECTKOBOJJOHAIIOPHBIH,
yIIPYrOBOJOHANOPHBIN, Ta30HANOPHBIN, pPACTBOPEHHOIO Tra3a W TIPaBUTALMOHHBIA. TexHosorus
HCKYCCTBEHHOTO BO3[€MCTBUS Ha He(TAHbIE IUIACThI: 3aKOHTYpPHOE M MPHUKOHTYPHOE 3aBOJIHEHUE,
Har"HeTaHue ra3a, MeTo/l TMIpaBIMYECKOT0 pa3phliBa IJIacTa.
[ToBpimenue 3¢ hekTUBHOCTH pabOThl MPU3a00HHON 30HBI (METO/BI: XUMUYECKHE, THIPOIIECKOCTPYHHOM
nepdopaii ¥ TOPHEIUPOBAHMUA CKBAXHH). MeToabl, MOBBIIAIOIIKME HedTera3ooTnady IJIacTOB
(06paboTka MOBEPXHOCTHO AKTHBHBIMU BELIECTBAMH; METOJbl HArHETAHUS B IUIACT YIJIEKUCIIOTHI WM
TEIUIOHOCHUTENS; METOJIbl BBITECHEHHE He(PTH pPAaCTBOPOM IMOJIMMEPOB WM PACTBOPUTENSIMHU; METOJ
BHYTPEHHEI0 TOPEHHUS])
Mooyns 4.. Ikcnayamayus mecmopoxcoenuil u 000viua nehmu u 2aza
Cucremsbl pa3paboTKH HE(PTAHBIX U Ta30BBIX MecTopokaeHul. [lonnepkanue niacToBOro JaBieHUs MpH
pa3paboTke He(QTIHBIX M Ta30KOHJEHCATHBIX MecTopoxaeHui. Ilokasarenn u craguum pa3paboTKu
He(TAHOTO MECTOPOKICHUSI.

33



®onTaHHBM c110c00. CyTh TEXHOJOTHH, YCTPOWCTBO CKBaKWHBI, JOCTOMHCTBA M HEIOCTATKH METOJIA.
Komnpeccopnsrii cioco6. Cytb 3pnut u ra3nudT TEXHOIOTHH, YCTPOWCTBO CKBaXHHBI, JOCTOUHCTBA U
HegocTaTku Metona. Cxema raznudrHoro mukia no0eau Hedtu.HacocHslil cioco0. CyTh TEXHOJIOTHH,
YCTPOMCTBO CKBaXMHBI, TOCTOMHCTBA U HEJOCTATKUA MeToAa. HazHaueHHe M AIEMEHTHI YCThS CKBaYKUHBI.
@doHTaHHas apMarypa: TpyOHas roiioBka, ¢GoHTaHHas enka. OOOpydoBaHHME YCTbsI CKBaXHH IpU
AKCIUTyaTalluy TITYOMHHBIX [EHTPOOEKHBIX WJIM BUHTOBBIX HacocoB. OOOpyIOBaHHE YCThsl IITAHTOBOM
HACOCHOM CKBaKMHbI
Mooynw 5. Coop u noozomoeka negpmu u 2aza na npomsicie
Haznauenune u 1enu mpoMbBICIOBOI MOATOTOBKM He(TH M rasza, cTaauu, dTanbl. Cxema U 3JIEeMEHTHI
[EHTPAJIM30BAaHHON CHCTEMBI cOOpa M MOJATOTOBKHM He(TH M ra3a. YaajgeHHe MEXaHHYECKHX MPUMECEH.
Herazamusa. Ob6ecconmuBanue. O6e3BokuBanue. Crabwnmm3anuu HedTH. PaboTa ycTaHOBKHM 11O
KOMIUIEKCHOW moarotoBku Hedptu. Cuctema cOopa M NMPOMBICTIOBAsE MOATOTOBKA He(THU: Ha3HAUCHHE,
CTaJuu, 3Tanbl. TeXHOIOTUs OYUCTKU raza OT MEXaHWYEeCKHX Impumeced. TeXHOJIOrus OCyLICHHS rasa.
Otnenenue cepoBo1opoia. TEXHOIOTHS OYUCTKHU Ta3a OT YIIIEKUCIIOTO rasa.
XpaHeHHe U TPAHCIIOPTUPOBKA HEPTH U raza. XpaHeHue HeTH, HEPTEPOIYKTOB U raza. JKOJOTHUS U
OXpaHa OKpYXKalomel cpeapl. YCIOBUS —OINpENeNsiomue BBIOOP TpPAHCIOPTa  YIIIEBOAOPOIOB.
TpancnopTupoBaHue  yriaeBOJOPOAOB  JKEJIE3HOJOPOKHBIM  TPAHCIOPTOM.  TpPaHCIOPTUPOBAHHE
VIIEBOJOPOAOB  BOAHBIM  TpaHcmopTtoMm.  [lepeBo3ka  yriieBOJOPOJOB  aBTOMOOWJIBHBIM |
aBuaTpaHcropToM. TpyOOmpoOBOAHBIA TPAHCHOPT: ONpEICIeHUE MOHATUA. DTanbl pa3BuTHs. Kputepuun
JICIICHUsI MAaTUCTPATBHBIX TPYOOIIpoBo10B. [IpenmyIiecTBa 1 HEIOCTATKH TPYOOIIPOBOTHOTO TPAHCTIOPTA.
OcHoBHbBIE 3JIeMEHTHI HeTeTpyOonpoBoja. ['a30mpoBoabl [Uisi TPAaHCHOPTUPOBKH Ta3a M Ta30BOTO
koHJeHcaTa. OCHOBHBIE 3JIEMEHTBI MaruCTPALHBIX Ta30IPOBOIOB.

4. O0beM y4eOHOH JUCHUILINHBI

B 3aueTHBIX B akanem.
Bunpl yueOHoI paboThI CIMHMIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCIHHIJIMHBI 10 Y4e0HOMY MJIAHY 3 108
AyIUTOpPHBIE 3aHATHSL: 15 54
Jlexmm (Jlek) 0,25 9
[Tpaktuyeckue 3anstus (I13) 0,5 18
JlaGopatopus 0,75 27
CamocrositesbHas padora (CP): 15 54
Kypcosas pabota - -
Pedepat - -
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI 15 54
Bua xourpous: - 3ader ¢
OLIEHK O

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«KoMno3uIHOHHBbIE YIJI€POAHbIE MATEPHUAJIBI»

(b1.B./1B.2/2)

1. Ienv Oucyunnunesr - TNOBBIIIEHWE HAYYHOM M METOJOJOTMUECKOW KOMIETEHIMH MarucTpaHra,
HEOOXOJWMBIX U pEHIeHUs TPO(EeCcCHOHANBHBIX 3a/ad, CBS3aHHBIX C TPOBEJICHHEM HAaydHO-
UCCIIEIOBATENbCKOW PaboThl B 00JaCTH XMMHUYECKOM TEXHOJOTHM KOMIO3MIIMOHHBIX MaTepHalioB Ha
OCHOBE YIJIEpOJia; O3HAKOMJIEHHE C COBPEMEHHBIM COCTOSHMEM TEXHOJIOTUH KOMIIO3UTOB, pEIIeHHEM
NPAaKTUYECKUX 3a/a4d 10 TOMCKY M BBIOOPY HAINOJHUTENS M CBA3YIOUIETO, OLIEHKE HX CBOWMCTB U
MIPOrHO3UPOBAHUIO CBOMCTB FOTOBOTO KOMITO3UIIMOHHOTO MaTepHara.

2. B pe3yiabTaTe HM3yueHHMsl AUCHMILUIMHBI O0ydalwuMiica Mo mporpaMMe MarmcTpaTypbl
HOJIKeH:

Obnaoams cnenyromumu npodeccruonanbabiMu (I1K) kommereHusIMU:
- TOTOBHOCTBIO K TIOMCKY, 0Opa0OTKe, aHalu3y M CHUCTEeMAaTHU3alUH HAay4YHO-TEXHUYECKON
UH(OPMAIIMH 110 TEME UCCIIeIOBaHHUS, BHIOOPY METOUK U cpeacTB pemenus 3anaun (11K-2);
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Buame:

— (u3myecKkue CBOMCTBA yriepoja: BEKTOPHBIC M CKAISIPHBIC. YTIPYTOCTh, XPYMKOCTh U TJIACTUYHOCTD.
Buapl nedopmanmii, ux BIUsSHAE HAa CBOKWCTBA MaTepraja. IJIEKTPOIPOBOIHBIC U TEIJIOBbIC CBOMCTBA;
OCHOBHBIC BHJIBI YTJIEPOAHBIX U YIIIEPOA-TIOJIMMEPHBIX KOMIIO3UTOB, 00JIACTH UX TPUMEHEHUS,;

— (usnyeckue, MEXaHUYECKUE U XUMUYCCKHE B3aUMOICHCTBHUS B KOMIIO3HUTE;

— OCHOBBI TEXHOJIOTHH IPOM3BOJICTBA YTIEPOIHBIX KOMIIO3UIIMOHHBIX MaTEPHAIOB U UX KOMITOHEHTOB;
— o0yacTv MPUMEHEHHUS KOMITIO3UIIMOHHBIX MAaTEPHAIOB HA OCHOBE YIJIEpo/a.

Ymemn:

— BBIOMpATh UCXOJHBIC MATEPHUAJbl JJIS MOJYUYCHHUS KOMIIO3UTA C 33JaHHBIMH CBOWCTBAMH Ha OCHOBE
aHanu3a X GU3HYECKUX, XUMUYECKUX U MEXAaHUYECKUX CBOMCTB;

— TIPOBOJUTDH UCIIBITAHUS CBOMCTB UCXOJHBIX BEIIECTB M TOTOBBIX MaTEpPHAJIOB;

— BBIOMpATh TEXHOJIOTHMYECKUE YCIOBUS MPOU3BOJCTBA YIIIEPOJHBIX KOMIO3UIIMOHHBIX MAaTEPHAIOB C
3aJJaHHBIMH CBOMCTBAaMU;

— aHaJU3MpPOBaTh TEXHOJOTHYECKHWE  YCJIOBHS  JEHCTBYIONIMX  IPOM3BOJCTB C  IEJIBI0 HX
COBEPILICHCTBOBAHMUSI.

Bnaoemo:

— METOJaMH MCCJICIOBAHUS M OLICHKH CBOMCTB CHIPbS U TOTOBBIX MaTEPHAJIOB;

— cmocobaMu BbIOOpa U IPOTHO3UPOBAHUS CBOMCTB KOMITO3UTOB M MX KOMIIOHEHTOB B 3aBUCHMOCTH OT
YCJIOBUI MPUMEHEHHUSI MAaTEPHAJIOB;

— HaBBIKAMHM CHCTEMATH3allMd JIMTEPATYpHBIX JAHHBIX JUIsi BbIOOpa HamboJiee aKTyaJIbHOTO
HaIpaBJICHUs Pa3BUTHUS HAYYHO-UCCIIEIOBATENLCKUX M TEXHOJIOTHYECKUX padoT;

— HaBbIKAMH Pa3pabOTKH TEXHOJOTHYECKHX IIPOIIECCOB B J1aOOpPaTOPHBIX W IPOU3BOACTBEHHBIX
YCIOBUSIX.

3. Kpartkoe coagep:xanue JUCUMIIIHHBI:
Beeoenue.
[IpenMer, wenp W 3aAaud JUCHUIUIMHBL. MeCTO AMCHUILIMHBI B CTPYKType NpodecCHOHaNbHOMI
MOAFOTOBKU. YueOHas JIuTeparypa mno Kypcy.
Mooynw 1. Ceoiicmea yenepooa u y2nepooHbixX KOMRO3UMO8
TepMmoanHaMuKa TNpeBpalleHuid yriaepoaucTeix BemiecTB. CTpyKTypa W CBOMCTBa MOJU(UKaIMMA
yraepoaa. AMopGHBIH, TypOoCTpaTHBIN U rpa@uTOnoa00HbIH yriuepoa. KpucrannuTe! yriaepoaa.
@du3nuecKrue CBOMCTBA YIJIEpOJa: BEKTOPHBIE U CKaISpHbIE. YIPYroCTh, XPYNKOCTh M IJIACTUYHOCTD.
OOpatumble u HeoOpatuMmble aeopmanuu. 3akoH ['yka A HM30TPONHBIX M AHU3OTPOIHBIX TeEN.
CkonbxeHue, aHTU(PUKIMOHHBIE CBOMCTBA M HW3HOC. DJEKTPOIPOBOJHOCTh M TEIUIOBBIE CBOWCTBA
YTIEPOAHBIX MATEPHAIIOB.
Mooyns 2. Cunmes y2nepooa u3 cblpbegvlx Mamepuaios
[IpuHUMIBI cHHTE3a yriepoja U3 pa3inyHoro cwipbsi. ChIpbe AN cHHTE3a yriepoja. JlecTpykuus u
KOHJIeHcanusa. MexaHu3M Tmpoliecca KOHJEHCAIIMN CIIOKHBIX OpPraHUYecKHX Moyiekyn. Mesodasa kak
KHUJIKOKpUCTAININYECKOe cocTosiHuE BemecTBa. CTpyKTypa yacTHIlbl Me30¢asbl. Y ciioBust GOpMUpPOBaHUS
Me30¢hasbl.
®dopmupoBanue TBepaoro Tena. Kapbonmsarus u rpadurtanus. [I[podHOCTh CrieKaHUsS HAIMOJHHUTENS U
TBEPAOI0 OCTaTKa CBA3YoIIero. TekcTypa Marepuana. AHU30TPOIHBIE U U30TPOIIHBIE MaTEepHAIIbI.
Mooynb 3. Inekmpoonas npooyKuus u ee aHaiozu
Hanonmuutenu. CBoiictBa U cmocoObl monydeHus. Kokchl KaMEHHOYTONbHBIE W HE(TSHBIE, caxa,
TEPMOAHTPALIUT.
Ceszytomme. CBoiicTBa M crocoObl moiydeHus. lleku KaMeHHOYrojbHbE, HE(TsSHBIE, CIIAHIEBBIC;
CUHTETUYECKUE CMOJIbL; TOJIMMEPBHI.
TexHonorus NMpou3BOACTBA YIJIEPOJ-YIIEPOAHBIX KOMIO3UTOB. [[pobieHue, cMmelieHue, BajblieBaHUE,
npeccoBanue. [IpokanuBanue, oOxur, rpaduranus. Mexanudeckas oOpaboTka. Puszmka oOpa3oBaHUSA
nedexToB, criocods! 00prObI ¢ HUMH. [TokazaTenu kauecTBa rOTOBOM MPOAYKLIUH.
Mooyns 4. Komnozumot na ocnoee y2nepoonvix 60J10K0H
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ApMHpyIOIIME€ HAMOJHUTENIU KOMIO3UIIMOHHBIX MarepuanoB. HUTEBHAHbIE KpPUCTAJUIBI («YCBI»).
Meramueckas npoBosioka. [lonukpucraminyeckre HeOpraHuyeCcKre BOJIOKHA. YTIEPOIHbIE BOJOKHA U
Tkauu. CTpyKTypa, CBOICTBa U 00JIACTH PUMEHEHUSI.
Matpuiia KOMIIO3UIIMOHHBIX MaTepuasnoB. [loaumepHble KOMIIO3ULIMOHHBIE MaTepuanbl. CBs3yroliee B
MOJIMMEPHBIX ~ KOMIO3MIIMOHHBIX  Marepuanax. llomuddupnsie cmonbl. DeHONbHBIE  CMOJIBI.
KpemHuuiiopranuueckue, Ui CUINKOHOBBIE CMOJIBL. DMOKCUIHBIE CMOJIBL. [louuMuHbIE CMOJIBL.
HanonmuuTtenu B NOJMMEpPHBIX KOMIIO3ULMOHHBIX Marepuanax. boporutactuku (OOpOBOIIOKHUTHI).
Mertamnonnactuku. Kapounomiactuku. OpraHorulacTUKU. YTiIemlacTUKU. CBS3yrolMe IOJUMEPSI.
OCHOBHBIE TEXHOJIOTUYECKUE CTAIUU TIOTyYSHUSI.
TexHosiorys nojiydeHus: U3JeNIUi U3 MOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTtepuaios. IIpenBaputenbHas
obOpaboTka moBepxHoctu YB. Ilpurorosnenue cssyromniero. [Iponutka. ®opmoanue. OTBEpKICHUE.
TexHosiorus NpPOM3BOJACTBA BOJOKOH M3 IUIABKOI'O ChIPbS (IIOJMAKPUIOHUTPHWI, Neku). TexHomorus
MIPOM3BOJICTBA BOJIOKOH U3 HEILJIABKOTO CHIPhS (TUAPATIEILUIIOI03a U €€ aHAJIOTH).
VYrinepoa-yriaepoaHble KOMIIO3ULMOHHbIE MaTepraibl. CBOMCTBA U TEXHOJIOIHS NOJyYeHUs. TeXHONIOrus
VIUIOTHEHUSI  yTJIEPOJI-YIJIEPOJHBIX KOMIIO3MIIMOHHBIX MAaTEpHUajOB YIJIEPOJIOM. YIUIOTHEHHE C
WCIIOJIb30BAaHUEM YTJIEBOJOPOJOB B Tra30BOM WM TapoBoi (azax. YIUIOTHEHHE C HCIOJIb30BAHUEM
KHUJKUX yrIeBoopo10B. KoMOMHUPOBaHHOE YIUIOTHEHUE.

4. O0beM y4eOHOMH JUCHUIINHBI

B 3aueTHBIX B akanem.
Bunel yue6HoI paboThl €AMHULAX yacax
O01mas TPyA0eMKOCTh M CHUILIHHBI 110 Y4e0HOMY ILUIAHY 3 108
AYJAUTOPHBIE 3aHATHSL: 15 54
Jlexruu (JIek) 0,25 9
[Tpaktueckue 3anstus (I13) 0,5 18
JlaGoparopust 0,75 27
CamocrositesbHasi padora (CP): 1,5 54
KypcoBas pabota - -
Pedepar - -
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 1,5 54
Buj konTpoJs: - 3aver ¢
OLICHKOH

AHHOTauA padoyeil NPOorpaMMbl JUCHUNJIMHBI
«Pacyer anmapaToB TeXHOJIOTHH NePepadOTKH NPUPOIHBIX IJHEPTOHOCHUTEJIei »

(b1.B.1B.3/1)

1. Heap AMCUMNIJINHBI — PAa3BUTHE Y CTYICHTOB WH)XEHEPHO-TEXHOJIOTUIECKUX HABBIKOB B TEXHOJOTHH
nepepabOTKU TOIIMBA U MOJTYYE€HUH YTIIEPOIHBIX MaTEPUAIOB.

2. B pe3yabTaTe M3yueHHs AHCHMILIMHBI 00ydawumiicas Mo mporpaMMe MarucTpaTypbl
JOJIZKeH::

Obnaoams cnenyromumu  odmenpodeccuonanbubiMu  (OIIK) u npodeccuonansasiMu  (I1K)
KOMIIETEHIHSIMHU:
— TOTOBHOCTBIO K WCIIOJIb30BAaHHIO METOJOB MAaTEMaTHYEeCKOTO MOJECIMPOBAHMS MAaTepHaloB U
TEXHOJIOTUYECKUX TIPOLIECCOB, K TEOPETHUYECKOMY aHAIM3y M OKCIEPUMEHTAIbHOM IpOBEpKe
teopernueckux runore3 (OI1K-4);
- FOTOBHOCTBIO K TIOMCKY, O0paboTKe, aHanu3y U CHUCTeMaTH3alul HayYHO-TEXHHYECKOH
UH(OpPMAIIHH 110 TEME UCCIIE0OBAaHMS, BBIOOPY METOUK U cpeAcTB pemmenus 3aaaun ([1K-2);
- CHOCOOHOCTBIO UCMOJIb30BaTh COBPEMEHHBIE TPUOOPHI M METOJIMKH, OPTaHU30BBIBATh MPOBE/ICHHE
IKCIIEPUMEHTOB U MCIIBITAHUH, IPOBOIUTH UX 00pabOTKY M aHATM3UPOBaTh UX pe3yabrathl (ITK-3).
3HaMb:
— CBIpBEBYIO 0a3y cxeM HedTenepepadaThIBAIOLIUX IPEATIPUATHIH;
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- BU/IbI TOTOBOM MPOIYKIIMH U BCIIOMOTATeNIbHBIX MaTepraioB cxeM HedTenepepadaThIBAIOIINUX
NPEANPUATHH;

- MIOKAa3aTeNIN SKOJOTMYECKOr0 BO3ACHCTBUS Ha OKPYKAIOILYIO CPEAY U YEJIOBEKA ChIpbs, FTOTOBOU
MPOYKIIMH U BCIIOMOTATEIIbHBIX MaTepHUajaoB HedrernepepadaThIBAIONINX IPEATIPUSITHH,

- KPUTEPUN SKOHOMUYECKOM 11e71ecO00pa3HOCTH BHIOPAHHOM ISl pacueTa TEXHOJIOT HUeCKOM
CUCTEMBI;

- PEXKUMHBIE, KOHCTPYKLIMOHHBIE TApaMeTPhbl U MapaMeTpbl CTPYKTYPHI (TOMOJIIOTUU CUCTEMBI),
MIPUMEHSIEMbIE B KAYECTBE UCXOIHBIX JIJISi PACYETOB BEIOPAHHOU TEXHOJIOTUIECKON CXEMBI;

- METO/1bl MATEMAaTUYECKOT0 MOJEIMPOBAHUS U pacyeTa peakTOpOB;

- muddepeHIraTbHbIC YPABHEHUS TEIUIONPOBOHOCTH U KOHBEKTHBHOT'O TEIUNIOOOMEHA;

- muddepeHIranbHOe YpaBHEHHE KOHBEKTUBHOIO IIEpeHOCca MacChl B OMHAPHBIX Cpeaax;

- pazziesieHue AUCTHILIALUEH KUJKUX TOMOTEHHBIX CMECe! U CHKMXKEHHBIX Ta30B;

- o01urme cBesleHus O Mpolieccax aacopOLMH U HIKCTPAKIIMHI, MEMOpPaHHBIX MPoLieccax;

ymemn.

— ONPENENATh FIKOJIOTUYECKOE BO3ICHCTBUE HA OKPYKAIOIIYIO CPEY U YEIOBEKA ChIPbsl, TOTOBOM
MPOAYKIIMH U BCTIOMOTATEJIbHBIX MAaTEPHAIOB HePTenepepadaThIBAIOIIUX MPEATPUITHH;

- 000CHOBBIBATh IKOHOMUYECKYIO 11€JI€CO00Pa3HOCTh BBIOPAHHOM JIJIsl pacyeTa TeXHOJIOTHUEeCKOU
CUCTEMBI;

- BBIOHMpATh PEXKUMHBIC, KOHCTPYKIIMOHHBIE MTapaMeTPhl U TapaMeTPbl CTPYKTYPHI (TOMOJIOTHI
CHUCTEMBI), TPUMEHSIEMbIE B KQU€CTBE UCXOAHBIX JIJII PACYETOB BRIOPAHHOMN TEXHOJIOTUYECKON CXEMBI;
- ONpENENATh COCTaBbl IOTOKOB B KaX/10M TOUKE TEXHOJIOTUYECKON CUCTEMBI;

- oI0MPATh TUTIOBOE O0OPYIOBAHUE JIJISl SJIEMEHTOB CUCTEMBI;

- OTpPeAeINATh TOUYKU KOHTPOJIS JIsl PETYIUPOBAHUS PEKUMOB PabOThl OCHOBHOTO U
BCIIOMOTaTeIbHOTO 000pYy10BaHUS;

- MIPOTHO3UPOBATh ONTUMAIBHOE TEXHOJIOTHUECKOE PEIICHHUE;

- BBIOPATh KPUTEPUU OIIEHKHU U ONTUMHU3AIIHH;

- COCTaBUTh MAaTEMaTUYECKYI0 MOJIENb IIPOLIECCa;

gnadems.:

— METOJMKAMHU pacueTa MaTepUaIbHOTO OanaHca 1Mo OOIIMM MacCOBBIM PACcX0/1aM;

- METOJIMKAaMHU pacueTa MaTepHalbHOT0 OajlaHca 10 KOMIIOHEHTaM;

- METOJIMKAMHU pacueTa TeIIoBoro OaiaHca;

- METOJIMKAaMHU ONPEIeNIEHUsI OCHOBHBIX Pa3MepOB almapaToB OCHOBHOI'O U BCIIOMOTaTEIbHOTO
TEXHOJIOTHYECKOTO 000PY10BAHUS;

- METOJJaMH MaTeMaTUYeCKOro MOJEIMPOBAHUS U pacyeTa anmnaparos;

- METOJMKAaMU OLEHKH JIOCTOBEPHOCTHU PE3YJIbTATOB PACUETa;

3. Kparkoe conep:kanue IMCHUNIHHBI:

Beenenue. IloctanoBka 3amaun Ha mnpoekTupoBaHue. lloscHeHHE aKTyambHOCTH BBIOpAHHOM
TeMbl. Onucanue OCHOBHOM MPOJYKIIMH, CIOCOOOB pellIeHus 3aJauu.

O030pHO aHAIUTHUYECKUI pa3ien. ODKOJOTHYEeCKOe 3aKII0YeHHE. AaHallu3 ChIPbs, TOTOBOM
MPOAYKIIMM ¥ BCTIOMOTATEJIbHBIX MaTEPUATIOB C TOYKU 3PEHUSI BO3ACHCTBHUS HA OKPYXKAIOIIYIO CPEly U
yenoBeka. OO0CHOBaHHE YKOHOMHUYECKOM 11es1eco00pa3HocTH. ONMUCcCaHne TEXHOIOTUYECKON CXEMBI.

PacuetHbiii paznmen. MarepuanbHblii Oanmanc 1Mo oOmmM motokaMm. OmpeneneHrne HEU3BECTHBIX
pacxoanbix kodhdunrentoB. MaTtepuanbHbIi OaaHC Mo KoMIoHeHTaM. OrmpeneneHne COCTaBOB MOTOKa
B KaXJOW TOUYKE TEXHOJOTHYECKOW CHCTEeMBbI. TerioBoil OaiaHc. YCTaHOBIICHHUE (WM TOITBEPIKICHHE)
pPEeKUMOB  (YHKIIMOHUPOBAHMSI DJIEMEHTOB TEXHOJOTMUYECKON CHCTEMBI (PErJIaMeHT) C Y4eTOM
pEe3yNIbTaTOB pacyeTa, MOJYYEHHBIX Ha MpeaulecTByromux 3Tanax. OnpeneneHre OCHOBHBIX Pa3/eioB
anmapatoB. [lomydenue 06a3oBoit uHMOpManuu IS KOHCTPYKIHMOHHOTO  MPOEKTUPOBAHMUS.
DkcepreTuyeckuii 6amaHc.

Paznen BBIBOmOB u pekomenpanuii. [lombop cxembr perymupoBanus. [lombGop cranmapTHOTO
0o00OpyIOBaHUs I DJIEMEHTOB CHUCTEMBI (ecimu OHO wumeercsi). [lyTh yMeHbIIeHHs 3arps3HEHUS
okpyxaroteit cpensl. [105xapoB3pbIBOOE30MACHOCTD OTACIBHBIX Y3JI0B TEXHOIOTUYECKON CXEMBI.

4. O0beM y4eOHOI JUCUHMIITIMHBI
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B 3aueTHBIX B akagem.
Byl yue6HO# paboTh €IUHNIAX gacax

O01mas TPyA0eMKOCTh JHCIUILIMHBI 110 Y4eOHOMY IJIAHY 1,0 36
AYJIUTOPHBIE 3aHATHSI: 0,25 9
Jlexuun (Jlek) - -
ITpaktuueckue 3ansatus (I113) 0,25 9
JlaGoparopust - -
CamocrositesibHas padora (CP): 0,75 27
KypcoBas pabora - -
Pedepar - -
CaMoCTOsTEIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 0,75 27
Buj xoutpoas: - - 3aver ¢

OLIEHKOM

(Kypcosoii
MPOEKT)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Pacuer anmapaToB TeXHOJOTHH MPOU3BOJACTBY

(b1.B.1B.3/2)

1. Heap AUCHMIJMHBI — (OPMHPOBAHHE Yy CTYACHTOB HAaBBIKOB WH)XCHEPHOTO pacuera B OO0JIACTH
BBICOKOTEMIIEPATYPHBIX MPOU3BOJACTB U MPOLECCOB APOOICHUS U CMEIICHHUsS TBEPAbIX U BBICOKOBSI3KHMX
BEIIIECTB.

2. B pe3yabraTe M3yYeHHMs AUCHMILIMHBI 00ydamwuMiicad Mo mporpaMMe MarucTpaTyphbl
JNOJIKeH:

Obnaoams cnenyromumu  obmenpodeccuonanbubiMu (OIIK) u npodeccronansasiMu (1K)
KOMIICTEHIIHSIMH
— TOTOBHOCTBIO K MCIIOJIb30BAaHUIO METO/J0B MaTeMaTHYECKOro MOJAEIHPOBAHUS MaTepUAIOB U
TEXHOJIOTUYECKUX TIPOIIECCOB, K TEOPETHYECKOMY aHAIM3y M OKCIEPUMEHTAIBHOW IPOBEPKE
teopetrueckux rumnore3 (OITK-4);
- TOTOBHOCTBIO K TIOMCKY, 0Opa0oOTKe, aHalu3y M CUCTEeMAaTH3allMl Hay4YHO-TEXHHYECKON
UH(OpPMAIIMH 110 TEME UCCIICI0BaHHUS, BHIOOPY METOIMK U cpeAcTB pemenus 3anaun (I1K-2);
- CIOCOOHOCTBIO UCTIONB30BaTh COBPEMEHHBIE IPUOOPHI M METOIMKH, OPTaHU30BBIBAThH TIPOBEICHHE
IKCIIEPUMEHTOB U UCTIBITAHU, IPOBOAUTH UX 00PaOOTKY U aHATH3UPOBaTh uX pe3ynbrarsl (ITK-3).
3HamMb:
- BUJIbI TOTOBOW MPOAYKIMH U BCLIOMOTATEIbHBIX MAaTEPHAJIOB CXEM IIPOM3BOJICTB YITIEPOAHBIX
MaTepHaloB;
- MOKa3aTesy SKOJIOTHYECKOT0 BO3ICHCTBUS Ha OKPY’KAIOLIYIO CPEy U YEJIOBEKa ChIPbs, TOTOBOM
MIPOAYKIIUH U BCIOMOTATEIFHBIX MAaTEPUAJIOB IIPOU3BOJICTB YIIIEPOTHBIX MAaTEPHAIIOB;
- KPUTEPHH SKOHOMHUECKON 11€J1ec000pa3HOCTH BBIOPaHHOM [T pacyeTa TEXHOJIOT MUeCKOM
CHCTEMBI;
- PEKUMHBIE, KOHCTPYKIIMOHHBIE MTapaMeTphl U TapaMeTphl CTPYKTYPHI (TOMOJIOTHH CUCTEMBI),
MPUMEHSEMBIE B KAUYECTBE MCXOIHBIX JIJISl paCUeTOB BRIOPAHHOW TEXHOJOTHUECKOW CXEMBI,
ymemy:
- OTIPENIeNATh YKOJIOTHUECKOE BO3ICHCTBIE HA OKPYKAIOIIYIO CPEly U YeIOBEKa CHIPhsI, TOTOBOI
MPOAYKIIMH U BCIOMOTATEeNbHBIX MaTEPUAJIOB MPOU3BOJICTB YIJIEPOIHBIX MAaTEPUAIIOB;
- 000CHOBBIBAaTh IKOHOMUYECKYIO 11€JI€CO00Pa3HOCTh BBIOPAHHOM JIJIsl pacyeTa TeXHOJIOTHYECKON
CHCTEMBI;
- BHIOMPATH pEXKUMHBIC, KOHCTPYKIIHOHHBIE TTApAMETPHI M TTapaMeTPhl CTPYKTYPHI (TOTIOIOTHH
CHCTEMBI), TPUMEHEMbIE B KAUECTBE NCXOAHBIX JIJIsl pacueTOB BEIOPAHHOM TEXHOJIOTHYECKON CXEMBbI;
- OTIPENIENATh COCTaBbl IIOTOKOB B KXKIOW TOUKE TEXHOIOTHYECKON CHCTEMBI;
- noa0upaTh TUIIOBOE 000PYIOBAHUE /TSl 3JIEMEHTOB CUCTEMBI;
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- OTIpEeAeNATh TOUYKU KOHTPOJIS [Tl pETYIUPOBAHUS PEKUMOB PabOThl OCHOBHOTO U
BCIIOMOTATENILHOrO 000Dy I0BAHMS;

gnademsn:

- METOAMKAMHU pacyeTa MaTepHaJIbHOro OajgaHca mo OOIUM MacCOBBIM Pacxo/iaMm;

- METOJMKAMHU pacueTa MaTepHalIbHOTO OajaHca 10 KOMIIOHEHTaM;

- METOJMKAMHU pacyeTa TEIJI0BOIro OajaHca;

- METOJIMKAMU OTIPEIeNIEHUs] OCHOBHBIX Pa3MEpOB ammapaToB OCHOBHOT'O U BCIIOMOTaTe€ILHOTO
TEXHOJIOTUYECKOTO 000PyI0BaHMS;

3. Kpartkoe coaep:xanue JTUCUMIIIIMHBI:

Beenenne. IlocranoBka 3amauum Ha mnpoekTHpoBaHue. [losicHeHHE aKTyaTbHOCTH BBIOpAHHOMN
TeMbl. Onucanue OCHOBHOW MPOYKIIMH, CIOCOOOB pPEllIeHUs 3aJauu.

OO030pHO aHAIUTHUYECKUN pasliel. DKOJIOTMYECKOE 3aKIIOYEHUE. aHalu3 ChIpbsi, TOTOBOMU
MPOJYKIIMK M BCIIOMOTATENbHBIX MaTEPUAJIOB C TOUKH 3PEHHSI BO3JCHCTBHS Ha OKPYKAIOIIYIO Cpeay U
yenoBeka. OO0CHOBaHHE YKOHOMHYECKOM 11esiecoo0pa3zHocTH. ONMucaHne TEXHOIOTUYECKON CXEMBI.

PacuetHbiii paznmen. MarepuaiabHblii Oananc 1Mo oOmmM moTtokaM. OmnpeneneHrne HEU3BECTHBIX
pacxomnbIX kodhdunrentoB. MaTepuanbHbIl OallaHC 110 KOMIOHeHTaM. OrmpeieneHre COCTaBOB IMMOTOKA
B KaXJI0M TOYKE TEXHOJOTMYECKOW cHucTeMbl. TeruioBoil OanaHc. YcTaHOBIEHHE (WM MOATBEPKICHUE)
pPeKUMOB  (YHKIIMOHHPOBAHUSI 3JEMEHTOB TEXHOJOTHMUYECKOW CHCTEMBI (PEriaMeHT) C y4eTOM
pE3yNbTAaTOB pacyeTa, MOJYYCHHBIX Ha MpeauiecTByromux 3tanax. OnpeneraeHre OCHOBHBIX pPa3/ielioB
anmapatoB.  [lomydenme  0a3zoBoil  MHpOpPMAmUM  UIE  KOHCTPYKIIMOHHOTO  TPOCKTHPOBAHUSI.
DkcepreTuyeckuil 6amaHc.

Pasnen BwiBOmoB u pekomenpauuii. [lonbop cxembl perynupoBanus. I[lonbop cranmapTHOrO
o0oOpynoBaHUsl [UIsl DJIEMEHTOB CHCTeMbl (eciu OHO wumeercs). IlyTu yMmeHbIlleHUs 3arpsi3HEeHUs
okpykaromiei cpenbl. [105xapoB3psIBOO30IACHOCTD OTEIBHBIX Y3JI0B TEXHOJIOTHUECKONW CXEMBI.

4. O0beM y4eOHOH JUCHUILINHBI

B 3aueTHbIx B akanem.
Bunsl yueOHOI paboThI eIMHUIIAX qacax

Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 1,0 36
AyIUTOPHBIE 3aHITHS: 0,25 9
Jlexiuu (JIek) - -
[Tpaktuyeckue 3anstus (I13) 0,25 9
JlaGopatopus - -
CamocrositesbHas padora (CP): 0,75 27
Kypcosas pabota - -
Pedepar - -
CaMoCTOsITeTbHOE H3YUYCHHUE PA3/ICNIOB JUCITUTUTMHBI 0,75 27
Buja koHTpOJISi: IK3aMeH - 3ader ¢

OLICHKOM

(KypcoBoii
IPOEKT)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«ABTOMATH3MPOBAHHOE NPOCKTHPOBAHUE TEXHOJOTHYECKHUX MPOLECcCOB NnepepadoTku HedTH U
raza»

(b1.B./1B.4/1)
1. Heas aucumnmauHbl — ¢GopMUpOBaHHE Ha 0a3e YCBOEGHHOM CHCTEMbl 3HAHHM y CTYIEHTOB
WH)KEHEPHOT0 MBIIUIEHUs] U TMOATOTOBKAa MX K OCYIIECTBIECHHUIO JalbHEHIIEro mporpecca B 00JacTH
TEXHOJIOTUM M TPOEKTUPOBAaHUS MpoleccoB mepepaboTku HedpTH M raza. B mpouecce wuzydeHus
JUCLUIUIMHBI CTYAEHTBI 3HAKOMSTCS C TEOPETUUYECKUMH OCHOBAMH OCHOBHBIX IPOIIECCOB MepepadOTKU
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He(TH U ra3a, TEXHOJIOTUYECKUMH CXeMaMH, METOJaMH ONITHMAaJIbHOTO CUHTE3a KOHCTPYKIIUI anmnapaToB
Y ONITUMATBHOU CTPYKTYPhl XUMHUKO-TEXHOJIOTUIECKUX CUCTEM.

2. B pe3yibTare H3yuYeHHs AUCHMILUIMHBI 00ydaloluiicsi Mo mporpamMmMe MarucTpaTypbl
JOJIZKeH::

Obnadams  CHENYIOIUMH obmekynpTypabiMd  (OK) wu  mpodeccuonansubiMu  (I1K)
KOMIIETEHIHSIMHU:
— crnocoOHOCTBhIO K TpOoGeCCHOHAIBHOW HKCIUTyaTallil COBPEMEHHOro O0OpyAOBaHUS U MPUOOPOB B
COOTBETCTBHH C HarmpasiieHueM U rpoduiiem nmoarotosku (OITK-3);
—TOTOBHOCTBIO K HCIIOJNIb30BAaHUIO METOJO0B MaTEMaTHYECKOTO0 MOJEIHPOBAHUS MaTepUAIIOB |
TEXHOJIOTUYECKUX TIPOLIECCOB, K TEOPETHYECKOMY aHAIU3y M OKCIEPHUMEHTAIBHOW IPOBEPKE
teopernueckux rumore3 (OIIK-4);
3nams:
—  OpraHM3alMIo Mporecca MPOSKTUPOBAHUS;
—  CTaJHMU U METOJIbI MPOEKTUPOBAHUS TEXHUUECKUX O0BEKTOB;
—  TIPUHIHMI CHCTEMHOTO TOAX0/1a K IPOSKTUPOBAHUIO TEXHUYECKHX 00BEKTOB;
— O CHUCTeMax aBTOMAaTHU3WPOBAHHOTO IMPOEKTUPOBAHMS TEXHOJOTHUECKUX IPOLIECCOB M OTIEIBHBIX
y3JI0B TEXHOJOTHYECKHX CXEM;
— OCHOBBI CTPOHMTENBHOTO TPOEKTUPOBaHUSA HedrenepepadaThiBalOUX M HEPTEXUMUUYECKUX
MIPOU3BOJICTB;
—  TEOpPETHYECKHE OCHOBBI PACUYETa THIIOBBIX TEXHOJIOTHIECKUX MTPOIIECCOB.
—  TEOpEeTHYECKHE OCHOBBI THJPOJWHAMHUKH, TEIJIOMAcCONepeaayu;
—  METOJbl aBTOMAaTU3UPOBAHHOTO pacueTa (U3MUECKUX U TEIJIOBBIX CBOMCTB HEPTSIHBIX (PpaKIvii;
—  MEeTOJbI pacueTa 0aqaHCOB MAcChl M DHEPTHH ISl MHOTOKOMIIOHEHTHBIX MPOIECCOB;
—  METOJbl aBTOMAaTU3UPOBAHHOTO pacueTra (a30BbIX PAaBHOBECUN HEMPEPBHIBHBIX CMECEH;
—  METOJIbI pacyeTa TEXHOJIOTHYeCKux cucteM B cpene HYSYS;
—  METOJbI MPHUKJIAIHBIX PACYETOB TEXHOJIOTHI mepepaboTku He(TH, ra3a U ra30BOr0 KOHJEHcATa I
HYK] peTHOHA;
Ymemns:
—  HCIIONIb30BaTh IMPOTpaMMHOE OOECIIeYeHHE IPOMBIIUICHHBIX aBTOMATU3MPOBAHHBIX CHCTEM IS
MOJIEP)KKH COBPEMEHHOI'0 IIMKJIA HPOEKTHBIX paldOoT: MOCTPOEHUS MOJAEIH Ipolecca, MPOBEACHUs
HYKOHOMHYECKUX PACUYETOB, BHITYCKa rpaduueckoil pabodel JOKyMEHTAIHH;
—  cBeJeHH 00 OCHOBHBIX TEXHOJIOTHSIX 110 TIPOU3BOICTBY MPOTYKTOB;
— CBENCHHA O KOHCTPYKTHBHBIX OCOOCHHOCTSX M pEeKHMax paldOThl ammapaToB B TEXHOJOTUH
nepepaboTku He(TH U raza;
—  OCYUIECTBJIATH BEIOOpP METO/1a IPOU3BOJICTBA U CHHTE3 TEXHOJOTHUECKUX CXEM;
—  BBINOJHATH MaTepHANIbHBIC, TETUIOBbIE, TEXHOJIOTHUECKHE PACUETHI allllapaToOB U YCTAHOBOK;
— mpumeHaTb DBM s penienus 3a1a4 MpOeKTUPOBAHUS TEXHOJIOTUYECKUX 0OBEKTOB;
—  COCTaBJISITh PACUETHBIE CXEMBI,
—  BBINIOJHATH ICKU3bI U UEPTEXKH Pa3padbaThIBAEMbIX KOHCTPYKIIHIA;
—  HCIIOJIb30BaTh AIEKTPOHHO-BBIYUCIUTEIHHYIO TEXHUKY TPU KOHCTPYHUPOBAHHUH aIapaToB;
—  TpaMOTHO O(hOPMIIATH KOHCTPYKTOPCKYIO JOKYMEHTaIuo ¢ yuerom TpedoBanuit ECKJI.
Bnaoemy:
— TpueMaMd BbIOOpa ONTUMAIBHBIX METOAOB IPOCKTHPOBAHUS TEXHOJIOTUH  MepepadoTKH
YIIIEBOJOPOIHOTO CHIPHS;
— MeTOJaMH pacyeTa THIIOBOTO OOOPYAOBaHHS XMMHKO-TEXHOJIOTHMYECKHX IPOIECCOB TEepepaboTKH
He(TH U Taza;
— TpUeMaMd MOJETUPOBAHUS W MPOSKTUPOBAHUS CTAIMOHAPHBIX M JUHAMUYECKHX PEXKHMOB B Cpefe
HYSYS.
—  NpUEeMaMH TPEXMEPHOTO MOHTAXXHOT'O MPOEKTUPOBaHMs B IpukiaaHoM nakere PDMSAVEVA.

3. Kparkoe coagep:xanue JTUCUMIIIIMHBI:
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N3yuenne ropHO-MIaXTHOTO KoMIUiekca. [Iporecchl W TEXHOJIOTHM pa3pabOTKU MECTOPOKICHHMA
MIPUPOIHBIX dHEproHocutened. OCHOBHBIC MPUHIUIBI (DYHKIIMOHUPOBAHUS TEXHOJIOTHYECKHUX MPOIIECCOB
ropubix paboT. TexHuka O0€30MaCHOCTH MPHU BBINOJIHEHUH TOPHBIX paboT. CXeMbl BCKPBITUS H
MOATOTOBKU MECTOPOXKJECHUM /I Pa3IMYHBIX TOPHO-TEOJOTUYECKHX M TOPHOTEXHUYECKUX YCIIOBHMA.
OCHOBHBIX ITapaMETPOB BEACHUS FOPHBIX padoT.

4. O0beM y4eOHOH JUCHUIINHBI

B 3aueTHBIX B akangem.
Bunpl yue6HOM paboTh eIUHNIaX gacax
O01mas Tpy10eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 144
AYJIUTOPHBIE 3aHATHSI: 2,0 12
Jlexruu (JIek) 0,25 9
ITpaktuueckue 3ansatus (113) 0,75 27
Jlaboparopus 1,0 36
CamocrositesibHas padora (CP): 1,0 36
KypcoBas pabora - -
Pedepar - -
CaMOCTOSITETbHOE U3YUYEHHE Pa3/IesIOB JUCHUILINHBI 1,0 36
Bujx xoHTpoJsi: 1,0 IK3aMeH
(36)

AHHOTauA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«ABTOMATH3HPOBAHHOE IPOEKTHPOBAHUE TEXHOJIOTHYECKHUX MPOIECCOB MOJTYYeHHs YIJIePOIHbIX
MaTepHaJIoB»

(b1.B./1B.4/2)

1. Heas aucuumimmubl — GopMUpoOBaHHE Ha 0a3e YCBOCHHOM CUCTEMbI 3HAHUN y CTY/IEHTOB HHXKEHEPHOTO
MBIIUICHUS] ¥ TOJATOTOBKAa MX K OCYIIECTBJICHHIO JAlIbHEUIIEro Mporpecca B 00JACTH TEXHOJOTHH H
MPOEKTUPOBAHUS MPOLECCOB MOMYYEHUs YIIEpOJHBIX MaTepHaioB. B mporecce M3ydeHus: TUCHUILUIAHBI
CTYIEHTHI 3HAKOMSTCS C TEOPETHUYECKMMH OCHOBAMH OCHOBHBIX MPOIIECCOB TOJYYCHHUS YTIEPOIHBIX
MaTepHaioB, TEXHOJOTHUYECKUMH CXeMaMH, METOJIJaMH ONTHMAJIbHOTO CHHTE3a KOHCTPYKIMM anmapaTroB
Y ONITUMAJIBHON CTPYKTYPBI XHMUKO-TEXHOJIOTUIECKUX CHCTEM.

2. B pe3yabraTe HM3yYeHHMs IUCHMILIMHBI O0ydalwumiics M0 mMporpaMMme MarucTpaTypsbl
JAOJIZKeH::

Obnadams  CleNyOIUMU obmekynsTypubiMu  (OK) u  mpodeccuonansupivu  (I1K)
KOMITETEHIIHSIMH
— CIIOCOOHOCTBIO K MPO(ECCHOHATIBHON 3KCITyaTallud COBPEMEHHOIo OOOpYIOBaHUS M HPUOOPOB B
COOTBETCTBUH C HampasieHreM u npoduiem noarotosku (OITK-3);
—TOTOBHOCTBIO K HCIIOJNIB30BAHUIO METOJOB MAaTEMaTHYECKOTO MOACITUPOBAHHUS MAaTEpUANIOB U
TEXHOJIOTUYECKUX TIPOLIECCOB, K TEOPETHUYECKOMY aHAIU3y M OJKCIEPUMEHTAIbHOM IpOBEpKe
teopernueckux runore3 (OIMK-4);
3nams:
—  OpraHM3alMuIo Mmporecca NPOeKTUPOBAHUS;
—  CTaJMU ¥ METOJIbl MPOSKTHUPOBAHUS TEXHUUECKUX O0BHEKTOB;
—  TIPUHIHMII CUCTEMHOT'0 MOAX0/1a K MPOEKTUPOBAHUIO TEXHUYECKHX 0OBEKTOB;
— O CHUCTeMax aBTOMAaTH3WPOBAHHOTO IMPOEKTUPOBAHHS TEXHOJOTHUYECKHX IPOIECCOB M OTIEIBHBIX
Y3JI0B TEXHOJIOTUYECKHUX CXEM;
—  OCHOBBI CTPOUTEIHHOTO MPOEKTUPOBAHUS MPOU3BOACTB MOJTYUYESHHUS YTIIEPOJHBIX MAaTEpHAIIOB,;
—  TEOpeTHYECKHE OCHOBBI Pacy€Ta THIOBBIX TEXHOJIOTHYECKUX MTPOLIECCOB.
—  TEOpeTHYECKHE OCHOBBI THMAPOJMHAMUKH, TEIjoMaccolepenadm;
— METOJbl aBTOMAaTHU3MPOBAHHOTO pacueTa (U3NYECKUX U TEIJIOBBIX CBOMCTB MEKOBO-CMOJISHBIX
(bpakuuii ¥ TBEPABIX YIIEPOANUCTHIX TEN;
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—  METOJbI pacueTa 0aTaHCOB MACChl M DHEPTHH ISl MHOTOKOMIIOHEHTHBIX TIPOIIECCOB;
—  METOJbl aBTOMAaTU3UPOBAHHOTO pacuera (a30BbIX PAaBHOBECUN HEMPEPHIBHBIX CMECEH;
—  METOJbI pacyeTa TeXHOJIOrHIecKux cucreM B cpene HYSYS;
—  METOJbI IPUKJIAIHBIX PACYETOB TEXHOJIOTHI MOTYYeHUS YTIEPOAHBIX MaTEPHAIIOB,;
Ymemy:
—  UCIONB30BaTh IMPOrPaMMHOE OOECIEUYCHHE TMPOMBIIUICHHBIX aBTOMATH3UPOBAHHBIX CHCTEM [
MOAJEPKKH COBPEMEHHOT'O LHMKJIA MPOEKTHBIX paboT: MOCTPOCHMsI MOJENH Ipoliecca, MPOBEICHHS
YKOHOMHYECKUX PACUeTOB, BBIITYCKa Tpadudeckoii pabodell JOKYMEHTAIUY;
—  CcBeACHHS 00 OCHOBHBIX TEXHOJIOTHUSIX IO MPOU3BOJICTBY MPOITYKTOB;
— CBEACHHMS O KOHCTPYKTUBHBIX OCOOCHHOCTSIX W PEXKHUMax palOThl amnmapaToB B TEXHOJIOTHH
MOJIYYEHUS YTIIEPOIHBIX MAaTEPHUAJIOB;
—  OCYIIECTBISITH BRIOOP METO/IA TIPOU3BOCTBA U CHHTE3 TEXHOJIOTUYECKUX CXEM;
—  BBINOJHATH MaTePUAIIbHBIC, TETUIOBBIC, TEXHOJIOTHYECKUE PACYETHI allllapaTOB M YCTAHOBOK;
— mpuMeHaTh DBM 18 penieHus 3a/1a4 MPOSKTUPOBAHUS TEXHOJIIOTUYECKUX 0OBEKTOB;
—  COCTaBJISITh PACUCTHHIC CXEMBI,
—  BBINOJHATH 3CKHU3BI U YEPTESIKU pPa3padaThIBAEMbIX KOHCTPYKIIUN;
—  UCIOJB30BaTh JIEKTPOHHO-BBIYMCIUTEIBHYIO TEXHUKY IIPH KOHCTPYUPOBAHUH aIllIapaToB;
—  TpaMOTHO O(hOPMIIATH KOHCTPYKTOPCKYIO JOKYMEHTAIHIO ¢ yueToMm TpeboBanuii ECKJI.
Braoems:
—  TpHeMaMH BBIOOpA ONTUMAIBHBIX METOJOB IMPOCKTHPOBAHUS TEXHOJIOTHN ITOTYICHHS YTIIEPOIUCTHIX
MaTepuasos,;
— MeToJaMH pacyeTa THUIIOBOTO OOOPYAOBAHHUS XHUMHUKO-TEXHOJIOTHUYECKUX TPOIECCOB MOIYYCHUS
YIJIEPOJIHBIX MaTepUaIoB,;
—  TpHeMaM{ MOJICTUPOBAHUS W MPOSKTUPOBAHUS CTAIMOHAPHBIX M JIUHAMUYECKHX PEKHMOB B Cpele
HYSYS.
—  [pUeMaMH TPEXMEPHOT0 MOHTaXHOTO IIPOSKTUPOBaHUs B mpukiaaHoM nnakere PDMSAVEVA.

3. KpaTkoe conep:kaHue TUCHUTIINHBI
Beseoenue
[lenrm w 3amaum W3yYCHHs] JUCIMILIAHBI, XapaKTEPUCTUKA M3y4aeMbIX OOBEKTOB, OCHOBHAs W
JOTIOIHUTENbHAST  JuTepaTypa. OOmuMe CBEACHHUS O MPOSKTUPOBAHUM MPOU3BOJICTB IMOIYYCHUS
yTIepoaHbIX MarepuasioB. CocTaB M coJEpKaHHe MPOEKTa, CTAJWU NPOSKTUPOBaHUs. MakeTupoBaHue,
aBTOMATHU3AIIMSI POCKTHUPOBAHUS, ONTUMAIILHOE MPOSKTUPOBAHUE.
Mooyns 1. Obuue céedenusn 0 npoeKMUpPoOBanuu NPEOnPUAMUIL OMpaciu
Haznauenue mpoekTHO-cMeTHOW JokyMeHTauuu. OCHOBHAs 3ajada MPOEKTUPOBaHHUA. Buuel u
0UYepeIHOCTh cTpoutTebcTBa. CTaauu npoektrupoBanus. OO0OCHOBaHKME BHIOOpPA CTPOUTEIHCTBA HOBOTO HIIH
pacupeHuss ACUCTBYIOIIEr0 NpeANpusATHs. TeXHUYecKoe 3aJjaHhe Ha MpoeKTUpoBaHue. DakTopsl,
BJIMSIFOIIIME HAa BBIOOP MOIIHOCTH 3aBoja. [IpenmyniecTBa KOMOMHUPOBAHHUSI MPEAIIPHUATHS CO CMEKHBIMHU
npeanpusaTusIMu. OaKkTopbl, BIAUSIONIME Ha BEIOOP TUIOMIAAKH MOJT CTPOUTENHCTBO 3aBOJIA.

®yHK1IMOHUpOoBaHUEe 00bekTOB O3X M MpUHLMIBI UX poeKkTHpoBaHus. CocTaB 00111€3aBOACKOTO
X03siicTBa mpeAnpuatvs. HHXEHepHbIe CeTH, TEXHOJIOTUYECKHuEe TpyOOmpoBOAbI, TPaHCIOPTHHIE
cucTeMbl. Pe3epByapHbIe TapKH ChIPbsS, TOTOBOH TPOJYKIIMH, COOPYKEHHUS IO TPHEMY CHIPbS W
YTIAEPOAUCTON MPOTYKITUH.
dakenpHOE XO3sMCTBO. TeriodHeprocHaOxeHue npennpuatus. BogocHabkeHune, KaHAIA3aAIUS.

DneKTpocHabKEeHHE.

Mooyns 2. Opzanuzayus npoyecca npoeKmMupoSanus nNPeonpusmus

PykoBoncTBO ~ NpPOEKTOM. OpranuzaloHHblE  CTPYKTYpBI: (yHKIIMOHANBHAS,  MPOEKTHO-
OpUEHTHpOBaHHas, MaTpu4Has. [1ops/IOK BHIMOJHEHUS MPOEKTHO-U3BICKATEIBCKUX paboT. DKcmepTusa
IIPOEKTA.

CtpyKkTypa MpOEKTHOW OpraHU3aIui. YTpaBieHUE JOTOBOPAMH Ha MPOEKTHO-U3BICKATEILCKUE PAOOTHI.
Nnentudukanuss U MOPOCICKUBAEMOCTh TMPOCKTHOW MPOAYKIMU. BXOIHBIE U BBIXOJHBIC [TaHHBIE
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MPOEKTUpPOBaHMs. AHanu3, Bepudukanus M BamuAauus MpoekTa. PeriameHT oOMeHa 3aJaHUSIMHU.
JKv3HEHHBIN LMK IPOEKTHOMN TOKYMEHTALINN.
['enepanpublil muaH 3aBoaa. OCHOBHbIE HOPMATHUBHBIE TOKYMEHTHI. 30HUPOBAaHUE I'€HEPAIBHOrO IUIaHa.
I'opusoHTanpHass W BepTUKAIbHAs IUIAaHUPOBKHU. Ilnomans 3actpoiiku. Kimmatuueckue yciioBHs
IJIOIIAKHU CTpOUTENbCTBA. CaHUTApHO-3aIIUTHAS 30HA.
Mooynw 3. OcnogHble nPUHUUNDBL NPOCKMUPOBAHUA
I'mybuna mnepepabotku chipbs. Kiaccubukamus npeanpusTtuii. BbiOOp TEXHOJOTHYECKOW CXEMBI
MOJIyYEeHHUs yriiepoa. YKpyIHEHHE MOUTHOCTH YCTaHOBOK U UX KOMOMHUpoBaHHE. OCHOBHBIE TPUHIIUIIBI
MIOJIyYEHUS YTIEPOJHBIX MATEPUAIIOB.
[TporpammHoe obOecriedeHue, MpPUMEHSEMOE IPH MPOCKTUPOBAHUM HpeAnpusTuil. OOImme CBeIeHHUS.
[IporpaMmMHoe  oOecrieyeHue Il  MPOEKTUPOBAHMSI  Opeanpustuil. PacueTHsle  mporpammsl,
HCII0JIb3YEMBIE B TEXHOJIOIMUYECKON YaCTH IPOEKTA.

4. O0beM y4eOHOI TUCUMILTTHHBI

B 3aueTHBIX B akazem.
Bunel yue6HoI paboTh €QUHULAX yacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 4,0 144
AyIMTOpHBIE 3aAHATHS: 2,0 72
Jlexmn (Jlek) 0,25 9
[TpakTnueckue 3anstus (I113) 0,75 27
JlaGoparopust 1,0 36
CamocrositeabHas padora (CP): 1,0 36
KypcoBas pabora - -
Pedepar - -
CamocTosTenpbHOE H3YYCHUE Pa3/IesIOB TUCIIUILUIHHEI 1,0 36
Bua xonTposs: 1,0 JK3aMeH
(36)

AHHOTauA padoyeil NPOorpaMMbl JUCHUNJIMHBI
«XUMHS ¥ TEXHOJIOTHS YIJIepPOAHbIX HAHOMATEPUATOB»

(b1.B.1B.5/1)

1. lleab AMCHMIIMHBI — TOJYY€HHE HOBBIX 3HAHUH B 00JIACTU XUMHUHM U TEXHOJIOTUH YIJIEPOJHBIX
HaHOTPYOOK, rpad)eHa U UX reTepoaHasoroB.
2. B pe3yabTaTte U3y4eHHs TUCHHUIJIMHBI 00y4AIOMMIiCS M0 MPOrpaMMe MarucTpaTypsbl 10JKeH:

Obnadams  CleqyOIUMU obmekynsTypubiMu  (OK) u  mpodeccuonansupivu  (I1K)
KOMIIETEHIUSIMHU:
- CIIOCOOHOCTBIO COBEPILIEHCTBOBaTh M Pa3BUBATh CBOM WMHTEIIEKTYyaJbHBIM M OOLIEKYJIbTYpPHBIN
YPOBEHb, MOJy4aThb 3HAHHUA B OOJACTH COBPEMEHHBIX NpOOJEeM HayKd, TEXHMKH U TEXHOJIOTHUH,
T'YMaHUTAPHBIX, COLUATBHBIX  SKOHOMUYecKuX Hayk (OK-4);
- FOTOBHOCTBIO K TIOMCKY, O0paboTKe, aHanu3y U CHUCTeMaTH3all HayYHO-TeXHHYECKOH
UH(OPMAIIMH 110 TEME UCCIIEOBAaHHS, BHIOOPY METOIUK M cpeAcTB pemenus 3aaaun ([1K-2);
3Hamo:
— KJIACCHU(HKAIHIO CITOCOOOB TEXHOJIOTU MOTY4YEeHUsI HAHOTPYOOK U TpadeHoB;
— (U3UKO-XMMHUYECKHE OCHOBBI ITPOLIECCOB MOIYYEHHS] HAHOYTJIEPO/Ia,;
— OCHOBHBIE (PM3UKO-XUMHUYECKHE METOIbl aHAJIN3 KaueCTBa HAaHOYTJIepoia.
— 3HaTh COCOOBI (ITyTH) IEJIEHANIPABIIEHHOTO U3MEHEHH S CBOWCTB YacTUIl HAHOYTJIEpoa U 00JIacTH UX
HCIIOJIb30BaHUS.
Ymems:
— aHAJIM3UPOBATh NIPEUMYIIIECTBA U HEAOCTATKHU MOJIYyYEHHUS HAHOYTJIEPO/Ia;
— YMEHUE MPOBOJIUThH aHAJIN3 CYIIECTBYIOIIMX TEXHOJIOTUN MOJIy4YE€HUsI HAHOYTJIepOo/a;
Braoemw:
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— IPaKTUYECKUMH HaBBIKAMHU aHAJIN3a KaueCcTBa MOJy4aeMbIX HAHOIIPOIYKTOB;
— HaBBIKAaMU (DU3UKO-XUMHUYECKHX METOJIOB aHAN3a, BKII0Yas JIEKTPOHHYIO MHUKPOCKOIIHIO,
CHEKTpaJIbHbIE METO/Ibl aHaJIN3a, PEHTIeHO(ha30BbIN aHaIHU3 U JIp.;

3. KpaTkoe conepxkanue Q1M CUMILIUHDBI
B kypce m3nararorcs KpaTkas HCTOpUS OTKPBITUS HAHOTPYOOK, rpadeHOB, X CTPYKTypa MO JIaHHBIM
COBPEMEHHBIX METOJIOB (PM3MKO-XMMHUYECKOTO aHAIN3a, OCHOBHBIC (DH3UYECKHE M XUMUYICCKUE CBOMCTBA.
B knaccuduxanum cnocoboB mnomyuenus YHM paccmarpuBaroTcs BONPOCH KHUHETUKH IMPOILIECCOB
CUHTE3a, B T.4. UCIIOJIb3YEMbIC KATAUIUTUYECKHE CUCTEMBI U YCIOBUSA UX MPUTOTOBICHHUS, MPUHLUIBI U
METOJIbl OYMCTKH IMOJIy4aeMbIX HPOIAYKTOB OT OCHOBHBIX IpHMeced, O0pa3yroluxcs B pa3iMYHbIX
nporeccax. B xypce aHanu3upyrorcsi crnocoosl Moaudukanuu YHM, ycnoBus X TUCTICPTHPOBAHUS B
paznuuHbIX cpepax. Kypc 3akaHuMBaeTCsi paCCMOTPEHHMEM CYLIECTBYIOLIMX TEXHOJIOTMH IPOU3BOACTBA
YHM, ux npeuMyIiecTB U HeIOCTaTKOB, 00JIACTEH UCIIOJIb30BAHUS, MUPOBOUW PHIHOK HAHOMATEPHAJIOB.

4. O0beM y4eOHOI TUCUMILTTHHBI

B 3aueTHBIX B akazem.
Buapl yue6HOI paboThl €MHHLIAX yacax
O01mas Tpy10eMKOCTh M CHUILIHHBI 110 Y4e0HOMY ILUIAHY 3 108
AyIMTOpHBbIE 3aAHATHS: 1,25 45
Jlexmn (Jlek) - -
[TpakTnueckue 3anstus (I113) 1,25 45
JlaGoparopust - -
CamocrositeabHas padora (CP): 1,75 63
KypcoBas pabora - -
Pedepar - -
CaMocCTOsITeIbHOE H3YUCHHE Pa3/IeNIOB AUCITUTUIMHBI 1,75 63
Bunx koHTpoOJIs: - 3ader ¢
OIIEHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Pa3neseHne MHOTOKOMIIOHEHTHBIX cMeceli B TexHoJsgoruu I19 u YM»

(b1.B./IB.5/2)

1. Heab AMCUMIUVIMHBI — YIIIYOJeHME M 3aKpEIUICHHE WH)KEHEPHBIX 3HAHUN U HaBBIKOB PacyeToB
MIPOLIECCOB  pa3JIeIeHUsl pealbHbIX MHOTOKOMIIOHEHTHBIX CMecei, 00pa3yroluxcs B TEXHOJIOTHH
TEPMUYECKOH nepepaboTKH TBEPABIX MPUPOIHBIX 3HEPrOHOCHUTENEH, TEXHOJIOTUU NepepaboTKu HETH,
KOHJIEHCATOB U  YIJIEBOJOPOAOB, TEXHOJOTHMH TEPMOKATAIUTUYECKUX IPOLIECCOB  MOJyYEHUs
CUHTETHYECKUX TOIUIMB, a Takxke (OPMHpPOBaHUE MNPO(PECCHOHANBHOM KOMIETEHTHOCTH — K
COBEPILICHCTBOBAHUIO TEXHOJIOTMYECKOTO Ipolecca — pa3pabOTKe MEpPONPUATHH O KOMILIEKCHOMY
UCTOJb30BAHUIO CBIPbs, MO 3aMeHe NEQUIMUTHBIX MATEPUATOB M H3BICKAHMIO CIIOCOOOB YTHIIM3ALUH
OTXOJIOB IPOM3BOJICTBA, K UCCIIEOBAHUIO IPUYMH Opaka B IPOU3BOJCTBE U pa3pabOTKe MPeI0KEHUH 110
€ro MpenynpexJeHUI0O U YCTPAaHEHUI0, HEOOXOIUMOM JJIsl pa3BUTUS TEOPUM HAYKH M METOJIOJIOTHH B
o0jacTh pacyeToB IMPOLIECCOB pa3JelieHuss peajJbHbIX MHOTOKOMIIOHEHTHBIX CMece u uid
OCYILECTBICHHSI MTPUKIJIATHOMN JIESITETLHOCTH B 001aCTH MCIIOJIb30BaHUS TOCTH)KEHUH HayKH U TEXHUKH.

2. B pe3yabTaTe M3yuyeHHs THCHHMIIMHBI O0ydawmuiics MO0 MporpaMMe MarucTpaTypbl
HOJIKeH:

Obaaoams  cledyOIUMU oomekyneTypubiMu  (OK) u  npodeccuonansupivu  (I1K)
KOMIIETEHIHSIMHU:
- CIOCOOHOCTBIO COBEPIIEHCTBOBATh M Pa3BHBATh CBOM HMHTEIIEKTYalIbHBIH M OOIIEKYIbTYPHBIN
YpOBEHb, TMOJy4yaTb 3HAHUS B O0JIACTU COBPEMEHHBIX MPOOJeM HayKH, TEXHUKH M TEXHOJOTHH,
T'YMaHUTAPHBIX, COLUAIBHBIX 1 SKOHOMUYECKUX Hayk (OK-4);
- TOTOBHOCTBIO K TIOMCKY, 0Opa0oOTKe, aHalu3y M CUCTEeMAaTH3allMM HayYHO-TEXHUYECKON
UH(OPMAIIMH 110 TEME UCCIIeIOBaHMS, BHIOOPY METOIUK U cpeAcTB pemenus 3aaaun ([1K-2);
3HaMb:
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— WUCTOYHHKH oOpa3zoBanusi MHOTOKOMIOHEHTHhIX (MKC) u wmuorodasueix (M®PC) cmeceil B
texaonoruu [10 u YM;

—  KJIACCH(DMKAIIMIO MHOTOKOMIIOHEHTHBIX U MHOTO(a3HBIX CMECEi;

— cnoco06s! paznenenus MKC u M®OC.

ymems:

— COCTaBJIATh MaTE€pHAIbHBIC U TEILJIOBBIC OanmaHchl mporeccoB paszaenenus MKC u M®C;

— MPOBOJIUTH PACUEThl PABHOBECUM B pa3anyHbIX npoueccax pazaenenus MKC u MOC;

— BBIOMpATh COPOCHTHI 1t abcoO1uu U ajacopormu komnoneHToB n3 MKC u M®C.

enademn:

— METOJaMHM pacyeTa MPOILECCOB pa3/ieieHUs MHOTOKOMIIOHEHTHBIX 1 MHOTO(a3HBIX CMECEI;

— MeTOJaMHM pacyeTa ammapaTypbl Ul pa3ieleHHus MHOTOKOMIIOHEHTHBIX U MHOTO(a3HbIX cMeceil.

3. Kparkoe conep:kanue JMCHUNIHHBI:

Beenenue. Mcrounuku o6pazoBanus MHOrokoMmrnoHeHTHBIX (MKC) um muorogazaeix (M®DC)
cmeceit B TexHonoruu 13 m YM. Knaccudpukanuss MHOTOKOMIIOHEHTHBIX W MHOTO(A3HBIX CMECEH.
Crnioco06s! pazaenernss MKC u MOC.

Pasnenenne mnaporazoBeix MHOrokommnoHeHTHbIX cmecell (MKC). Paznenenue mnapora3oBbIx
cMecel KOHJEHCAlMel MapoB Ha NMpUMepe pacyeTa MEepBUYHBIX XOJOAMIBHUKOB KokcoBoro rasza (KI').
MarepuanbHblil 1 TeruIoBor OanaHchl npouecca oxnaxaeHus KI'. Pacuer ko3 dunmenton remnoornayun
s napora3oBoit cMecH (KI') B TemnooOMeHHNKaX pa3IudHbIX KOHCTPYKIHU.

Paznenenne xuakux MKC meronom muctwiisuuu. Pacuer paBHOBecHsl B JAMCKPETHBIX U
HENpepbIBHBIX CMECAX YIiIeBOAOpoAoB. Pacuer paBHOBeCUs B IPUCYTCTBUM BOASHOro napa. Paznenenue
xuakux 1 napoBelx MKC meronom neperoHku. TeroBod M MarepuaibHBIM OajaHChl, ypaBHEHUS
pabouux JMHUMN, IOCIE0BATEIBHOCTh pacyeTa. PacueT nmeperoHku B NPUCYTCTBUM BOJSHOIO Iapa WX
MHEPTHOTO Tasa.

Paznenenue MHOTI'OKOMIIOHEHTHBIX u HeNpepbIBHBIX cMmecei. Pextudukanus
MHOTOKOMIIOHEHTHBIX W HENpPEPBIBHBIX CMECEd YIJeBOAOPOAOB (HEPTH U HEPTENPOIYKTOB).
Teopernueckass CTyneHb pasfeleHus M KIOYeBble KOMIIOHEHThl. PekTuukanus B HPUCYTCTBUHU
BOJSIHOTO Iapa (MHEPTHOrO rasa). YpoleHHble MeTo bl pacuera pektudukanun MKC.

Abcopbuuss u3 MKC. AGcopOuusi MHOTOKOMITIOHEHTHBIX cMeceid. PaBHoBecue. CoOpOEHTSHI:
cBoiicTBa U BeIOOp. Pacuer anmapatoB Juisl U3BJIEUYEHUS CMeCel MUPHUINHOBBIX OCHOBAaHUHN U OEH30JIbHBIX
YIJI€BOJIOPOAOB U3 KOKCOBOTO Ta3a.

Ancopouust u3 MKC. AncopOuus. PaBHoBecue B afcopOLMOHHBIX mpouieccax. Ilpuponnsie u
cUHTeTHYecKue aacopOeHTsl. CeneKTUBHOE M3BJIEUEHHE M3 NMPUPOJHOTO W MOMYTHBIX ra3oB JUOKCHIA
yriaepoja, CEpoBOAOPOJa U MapoB Bojbl. Pacuer anmapaToB 1715 aicOPOLIMOHHBIX MTPOLIECCOB.

4. O0beM y4eOHOH JUCHHUIIINHBI

B 3auetHbIX B akanem.
Bunsl yueOHoI paboTh €AMHUIIAX qacax
Oo6mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3 108
AyAUTOpPHBIE 3aHATHS: 1,25 45
Jlexmm (Jlek) - -
[Tpaktueckue 3arstus (I13) 1,25 45
JlaGopartopust - -
CamocrositeabHas padora (CP): 1,75 63
KypcoBas pabota - -
Pedepar - -
CaMoCTOATEIbHOE U3YUYEHHE PA3AEIOB IUCLIUILIMHbI 1,75 63
Buja koHTpOJISI: IK3aMeEH - 3aver ¢
OLICHKOH
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AHHOTauus padoyeii mporpaMMbl TUCHUILTHHBI
«MeT010/10THSI HAYYHO-UCCJIEI0BATEIbCKOM NeATeIbHOCTH»

(51.B.1IB.6/1)

1. Heap AUCHMIJIMHBI — Pa3BUTHE Y CTYJCHTOB HAaBBIKOB O(opMIiIeHHUs mpe3eHTanuid, oraero o HUP,

COCTaBJIEHUs J0K1ajgoB, opranmszauun HUP B ycnoBusax maboparopuu, a Takxke (OpMHpPOBaHUE

npoecCHOHATEHON KOMIIETEHTHOCTH — CIIOCOOHOCTh K aOCTPaKTHOMY MBINUICHHUIO, aHATN3Yy, CUHTE3Y ,

CIIOCOOHOCTBIO C IOMOIIBIO HH(OPMAIMOHHBIX TEXHOJOTHH K CaMOCTOSTEIbHOMY HPUOOPETEHHI0 U

UCTOJIB30BAHUIO B MPAKTUYECKON AEATEIHHOCTH HOBBIX 3HAHWH W yYMEHHH, B TOM 4HUClieé B 001acTIX

3HaHUH, HENOCPEACTBEHHO HE CBS3aHHBIX CO CEpoil AEATENbHOCTH, CIIOCOOHOCTBIO OPraHU30BBIBATH

CaMOCTOSITENIbHYI0O M KOJUICKTUBHYIO HAay4HO-HMCCIIEJOBATENIbCKYIO paboTy, pa3padarbiBaTh IUIAHBI U

IIPOrpaMMbl NPOBEJICHUS HAyYHBIX HUCCIICOBAHUM U TEXHUYECKUX pa3pabOTOK, pa3padaThiBaTh 3a/1aHUs

IUIL  MCTIOJIHUTENICH, TOTOBHOCTBIO K TIIOMCKY, 0OOpaboTKe, aHalIM3y M CHCTEMAaTHU3alUd HaydHO-

TEXHUYECKOH HH(OpMalUK M0 TeMe HCCIel0BaHMs, BbIOOPY METOIMK M CPEICTB pELIeHHs 3a/ladH,

CIOCOOHOCTBIO ~ pa3zpabaThiBaTh  METOIMYECKHE W HOPMAaTHBHBIE  JIOKYMEHTBI, TEXHUYECKYIO

JOKYMEHTAIMIO, & TAKXKe NPEAJIOKEHUSI U MEPONPUATHS M0 pealu3aluy pa3pabOTaHHBIX MPOEKTOB U

IIPOrPaMM.

2. B pe3yabTare H3y4eHHsl JUCHMILIMHBI 00y4AIOIIHUIACH 110 MPOrpaMMe MarucTpPaTypbl J0JKeH:
Obnadams  cnenyrOMUMI obmekynbtypHbiMu  (OK) wu  npodeccnonansusivu  (I1K)

KOMIIETCHIMSIMMU:

— TOTOBHOCTBIO K CAaMOPa3BHUTHIO, CAMOpEaM3alliH, UCTIOJIb30BaHUIO TBOpUeckoro notenimana (OK-3);

— CHOCOOHOCTBIO K NPO(ECCHOHATBHOMY POCTY, K CAMOCTOSITEIbHOMY OOYYEHHIO HOBBIM METOJlaM

UCCIICIOBAHMsI, K M3MEHEHHIO HAyYHOrO UM  HAYYHO-TIPOM3BOJCTBEHHOro0 mpoduis  cBoei

npodeccronanbHoit AestenbHocTr (OK-5);

— CIIOCOOHOCTBIO HAaXxOAWThb TBOPYECKHE PpEUIEHHS COLMAJIBHBIX U MNpOo(ecCHOHAIBbHBIX 3a7ad,

TOTOBHOCTBIO K MPHHSATHIO HecTaHAapTHBIX pemenuit (OK-8);

CIIOCOOHOCTBIO C TMOMOIIBIO WH(OPMAIMOHHBIX TEXHOJOTHH K CaMOCTOSITEIbHOMY HPUOOPETCHHIO U

HCMOJIb30BAHUIO B MPAKTUYECKON AEATENbHOCTH HOBBIX 3HAHMH M yYMEHHUH, B TOM 4HClIe B 00JacTAX

3HaHU#, HEMOCPEJACTBEHHO HE CBSI3aHHBIX co cdepoit aesrenbrocTr (OK-9);

— CIOCOOHOCTBIO OPIraHU30BBIBATH CAMOCTOSITENIBHYIO M KOJUIEKTUBHYIO HAayYHO-MCCIIEJOBATENIbCKYIO

paboTy, pa3pabaThiBaTh IJIaHBl U HPOrpaMMbl MPOBEIEHUS HAYYHBIX HCCIEAOBAHUN M TEXHUYECKHUX

pa3paboToK, pa3pabarhiBaTh 3aaanus s ucrnonnuternei (IK-1);

— TOTOBHOCTBHIO K MOHUCKY, 00pabOTKe, aHAIN3y U CHUCTEMAaTU3allud HAyYHO-TEXHUYECKONH MH(pOpMauu

0 TeMe HCCIIeI0BaHMs1, BRIOOPY METOMK U cpecTB pemenus 3anayun (I1K-2);

— CIOCOOHOCTBIO HCIIOJIB30BATh COBPEMEHHbIE NMPHUOOPHI M METOAMKH, OPraHHU30BBIBATH IPOBEICHHE

HKCIIEPUMEHTOB U UCTIBITAHUI, IPOBOAUTH UX 00pPabOTKY U aHAMM3UpOBaTh uxX pe3yibrarsl (ITK-3);

3HamMb:

— TEOPUIO IIIIaHUPOBaHUs U opranusauuu HUP;

- TpeOOBaHUS K NOJAMOTOBKE OTYETHON HAyYHO-TEXHUUYECKOH IOKYMEHTAIINH;

— IIPaBWJIa yCIIEHIHOTO JOKJIAJa,;

- THUIIBI AJIEKTPOHHBIX 0a3 JaHHBIX, BUJIbI IEYaTHBIX HAYYHO-TEXHUYECKUX U3aHUI;

— IPUHIUIBI CTPYKTYPUPOBaHUS HHPOPMALINH,

— IIpaBUJjIa BEACHUS 3anuceil Bo BpeMs nposenenus HUP;

ymemy:

— ONpEeAEIATh aKTyalIbHOCTh, HOBU3HY M 3HAUMMOCTh TeMbl HHP;

— dopmynupoBats 1nenu u 3agauu HUP;

- coOuparh U aHAIU3UPOBATh HHPOPMAIIHIO;

— OpraHu30BBIBAaTh pabOTy B HAyYHOU J1abopaTropuu,

— MOArOTABIMBATH METOANYECKYIO YacTh HUP;

— COCTaBJIATh TEKCThI MyOJIMYHBIX BBICTYIUICHUI,

— co3/aBaTh npe3eHtanuu no reme HMUP;

8naoems.
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— HaBBIKAMH pa0OTHI B AJICKTPOHHBIX OMOJIMOTEKAX;
— HABBIKAMU OpPTaHU3aIUK PAOOTHI C HAYYHBIM PYKOBOIUTEIIECM;
— METOJIaMU CO3/IaHuUs WLTIOCTPALIMOHHOTO MaTepHara,
— TEOPHEN U MPAKTHUKONW 00pabOTKU IKCIIEPUMEHTAIBHBIX TAHHBIX;
— YMEHHEM TipejicTaBiieHus pe3yiabrarop HUP.
3. KpaTkoe coaep:kaHue TUCHUTLINHBI
[IpenMeT 1 OCHOBHBIE IOHSTHSI METO/I0JIOTHH BEJICHUS HAYYHO-UCCIIEIOBATENLCKON pabOTHI.
Moayas 1. [l1aHupoBaHNEe HAYYHO-HUCCIET0BATEIbCKOI 1eTETbHOCTH
Br16op tembl. Coop nundopmanuu. Ananus u cTpykrypupoanue nndopmanuu. [Iposenenue
uccienoanus. O6padoTka pe3ynbraroB. [logroroska ordera. [Ipencrasinenne pe3ynbTaTtoB. Beioop
MIPOrpaMMbl CO3JJaHUS TPE3CHTALUY. .
MoayJb 2. OpraHu3anusi HAy4YHO-HCCJIe10BATEIbCKOM 1€ TeJIbHOCTH.
Br16op Bpemenn st HUP. O6menue ¢ pykoBoautenem HUP. Opranuzaius caMOCTOSTEIbHOM paboThI
crynenta. Opranusamnus paboTsl B 1a00paToOpuu.
4. O0beM y4eOHO TUCUMIIIIHHBI

B 3aueTHBIX B akanem.

Bunel yue6HoI paboTh eAMHULAX yacax
O01mas Tpy10eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 1 36
AyIUTOPHBIE 3aHITHS: 0,5 18
Jlexmn (Jlek) - -
[Tpaktuyeckue 3anstus (I13) 0,5 18
JlaGoparopust - -
CamocrositeanHas padora (CP): 0,5 18
KypcoBas pabora - -
Pedepar - -
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 0,5 18
Bua konTpoasn: 3ader

AHHOTanus padoyeil NporpaMMbl AU CHMILIMHBI
«J/lokyMeHTalHOHHOE o0ecreYeHne HAYYHO-HCCIeI0BATEeIbCKONH padoTh»

(b1.B.1B.7/2)

1. Ileqp AUCHUIJIMHBI — Pa3BUTHE Yy CTYJEHTOB HABLIKOB PabOTHI C JOKYMEHTaMH, O(OPMIICHHS
npe3eHTanmii, otaeroB 0 HUP, cocraBnenus noxmanoB, a Takxke (GopmupoBaHue MpodhecCHOHATBHOM
KOMITIETEHTHOCTH — CIOCOOHOCTh K aOCTPAaKTHOMY MBIIUICHUIO, aHAINU3Yy, CHHTE3Y , CIOCOOHOCTHIO C
MOMOIIBI0 MH(DOPMAIIMOHHBIX TEXHOJIOTHHA K CaMOCTOSITEIbHOMY MPHOOPETEHHIO U HCIOJB30BAHUIO B
MPAKTUYECKOW JEATEIHbHOCTH HOBBIX 3HAHWUM M yMEHUH, B TOM 4YHCIe B OO0OJACTAX 3HAHWM,
HEMOCPEJCTBEHHO HE CBS3aHHBIX CO cQepoil eaTeabHOCTH, CIIOCOOHOCTBIO  OPraHHU30BBIBATH
CaMOCTOATENIbHYI0O U KOJUICKTHBHYIO Hay4YHO-HCCIIEOBATEIbCKYI0 PaboTy, pa3pabaThiBaTh IUIAHBI U
MPOrpaMMBbI MPOBEACHUS HAYUHBIX HUCCIENOBAaHUI M TEXHUYECKHX Pa3paldOTOK, pa3padaThIBaTh 3adaHHUS
JUTSl MCTIOJIHUTEJIEH, TOTOBHOCTBHIO K TIIOMCKY, 0Opa0oTKe, aHalM3y M CHUCTEeMaTH3allMk Hay4IHO-
TEXHUYECKONH WH(POpMAaIMU MO TEeMEe HCCIIENOBaHUS, BBIOOPY METOAMK U CPEIACTB pPEIICHHS 3a/1ayH,
CIIOCOOHOCTBIO  pa3pabaTbiBaTh  METOJIWYECKHE W  HOPMATHUBHBIE  JIOKYMEHTBHI, TEXHUYECKYIO
JOKYMEHTAIMIO, a TaKXKEe MPEIIOKEHUS U MEPONPHSITHS M0 peanu3aliy pa3pabOTaHHBIX MPOEKTOB H
Mporpamm.

2. B pe3yabrare H3yuYeHHs AUCHHUILUIMHBI 00y4aloluiics MO MporpaMMme MarucTpaTypbl
JOJIKEH:

Obnadames  cneayrOIIUMU obmekynbTypHsiMu  (OK) wu  npodeccnonanbusiMu  (I1K)
KOMIIETCHITHSIMH
— TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEAIM3AIINH, HCIIOB30BaHHIO TBOpYecKoro notennuana (OK-3);
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— CIMOCOOHOCTBIO K MPOGECCHOHATHPHOMY POCTY, K CaMOCTOATEIBHOMY OOY4YEHHIO HOBBIM METOJaM
UCCIICIOBAHMS, K W3MEHEHHIO HAay4YHOTO W  HAYYHO-TIPOM3BOJCTBEHHOTO TPOQMIS  CBOCH
npodeccronansHoi aestensHoctd (OK-5);

— CIOCOOHOCTBHIO HAXOUTh TBOPUECKHE PEIICHUS COIMATBHBIX M MPO(PECCHOHAIBHBIX 3a/1a4,
TOTOBHOCTBIO K IPUHSTHIO HeCTaHAapTHBIX pernenuit (OK-8);

— CIHOCOOHOCTBIO C MOMOIIBIO MH(POPMAIIMOHHBIX TEXHOJOTHI K CaMOCTOSATEIbHOMY HMPUOOPETEHUIO U
UCIOJIb30BAHUIO B IPAKTHUYECKON AESITETbHOCTH HOBBIX 3HAHMM M yMEHUH, B TOM 4YHcCIE B 00JACTIX
3HaHU#, HEMOCPEJACTBEHHO HE CBSI3aHHBIX cO cdepoii aesrenbrocT (OK-9);

— CIIOCOOHOCTBIO OPraHU30BBIBATH CAMOCTOSTENIBHYIO U KOJUIEKTHBHYIO HayYHO-HCCIIEIOBATEIILCKYIO
paboTy, pa3pabaThiBaTh IJIAHBl U MPOTPaMMbl MPOBEIEHUS HAYYHBIX HCCIEAOBAHMI M TEXHHUYECKUX
pa3paboToK, pa3padareiBath 3aaanus s ucrnonnutenci (ITK-1);

— TOTOBHOCTBIO K MIOUCKY, 00paboTKe, aHAIM3y U CUCTEMATHU3allMi Hay4YHO-TeXHUYEeCKOW nH(pOopMalun
10 TEME MCCIIC0BaHsI, BEIOOPY METOAMK U cpeAcTB pemieHus 3aaauu (I1K-2);

— CIIOCOOHOCTBIO MCIOIb30BaTh COBPEMEHHbIE MPUOOPHI U METOUKH, OPIaHU30BbIBATH MPOBEACHHE
AKCICPUMECHTOB M UCIBITAHUHN, IPOBOIUTH UX 00pabOTKY U aHaM3upoBath ux pesynbraTsl (I1K-3);
3Hamb:

— TEOPHIO TUIaHUpOBaHus U oprann3auuu HUP;

— TpeOOBaHUS K MOJATOTOBKE OTYETHON HAYYHO-TEXHUUYECKOM TOKYMEHTAIIUH;

— IpaBUJiIa YCIIEIIHOTO JOKJIA/A;

- THUIIBI SJICKTPOHHBIX 0a3 TaHHBIX, BUJIbI IEYATHBIX HAYYHO-TEXHUYECKUX U3aHUI;

— MIPUHIIAITEI CTPYKTYPUPOBAHUS HHPOPMAIIHH;

— MpaBUJIa BEJCHUS 3anucer Bo Bpemst nposeaeaust HUP;

— ONPEAENIATh aKTyAIbHOCTh, HOBU3HY M 3HAUMMOCTbh TeMbl HHP;
— dbopmynupoBats nenu u 3agaun HUP;
— coOMpaTh U aHATTU3UPOBATH HH(POPMAIIHIO;
— OpraHu30BBIBAaTh pabOTy B HAyYHOM J1abopaTopuy,
— MIOATOTaBIMBATh METOANYECKYIO yacTs HUP;
— COCTaBJIATh TEKCThI MyOJIMYHBIX BBICTYIUICHUI;
— co3zasarh npeszeHranuu rno reme HNUP;
grnademn.:
— HaBbIKaMU pa0OThI B 3JIEKTPOHHBIX OMOIMOTEKAX;
— HaBBIKAMU OpPraHU3alMK PabOThl C HAYYHBIM PYKOBOJUTEIIEM;
— METOJAMHM CO3/IaHMS WILTIOCTPALIMOHHOTO MaTEpHUaIa;
— TEOpHEN U MPaKTUKONW 00pabOTKU SKCIIEPUMEHTANIBHBIX JTAHHBIX;
— yMEHUEM IpeacTaBieHus pesyasraros HUP.
3. Kparkoe conep:kanue IMCIUNIHHBI:

BBenenue.

[IpeameT u OCHOBHBIC TIOHATHSI JOKYMEHTAIIMOHHOTO OOECIeUeHUs HAay4YHO-UCCIIeI0BATEIbCKOM
paboTHI.

Moayas 1. JlokymMeHTanHMOHHOe o0OecrneyeHHe HAYYHO-HCCIEI0BATEIbCKOH PadoThI.
denonpousBoacrso.

HenonpousBoctBo. [Iponecc nokymenTupoBanus. Tunel 10kyMeHTOB. CHUCTEMa JOKYMEHTAIUH.
Tunbel odunmaneHeix gokymeHToB. [IpaBuna 3amucu MHQOpMauuu A JOKyMeHTOB. lloHsatue
IOPUANYECKON CHIIBI TOKYMEHTA. DJIeMEHThI 0(OpMIICHHS TOKYMEHTOB.

Mopnyas 2. OdopmiieHne HayYHO-TeXHHYECKON JOKYMEHTALMH.

BusyansHoe opopmienue otuera mo HUP. IIpasuna popmaruposanus noxkymenrta. 'OCT 7.32-
2001 «Otuer o HayudHO-HCCIEAOBaTeNbCKOM pabote. CTpykTypa W mpaBuwia odopmieHus». Ilnan
NENUCTBUNM MO O(GOPMIICHHUIO TEKCTOBOTO AokyMmeHTa. Odopmienue mpeseHtanuu. [IpaBuna co3gaHus
HayuyHOU npe3eHTanuu. l[BeroBenenue. Komopucruka. Komnosunus. OproHomuxa.

4. O0beM y4eOHOI JUCUHMIITIMHBI
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B 3aueTHBIX B akagem.

Bunpl yue6HOM paboThI €IUHNIAX gacax
O0mas TPyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 1 36
AYJIUTOPHBIE 3aHATHSI: 0,5 18
Jlexuun (Jlek) - -
ITpaktuueckue 3ansatus (113) 0,5 18
JlaGoparopust - -
CamocrositesibHas padora (CP): 0,5 18
KypcoBas pabora - -
Pedepar - -
CaMoCTOsTEIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 0,5 18
Buj koHTpoOJIS: - 3auer

4.5. IlpakTukmn
AHHOTanuUA padoyeil MporpaMmbl
«Y4yeOHas npakTuka. [IpakTuka no nojay4eHn o nepBUYHbIX NPo¢ecCHOHATbHBIX YMEHUH H
HABBIKOB»
(b2.Y.1)

1. Heap y4eOHOM NPAKTHKU — MOJy4YCHHE OOYYAIOMIMMCS TEPBUYHBIX MPO(eccCrOHAIbHBIX
YMEHUH W HaBBIKOB IIyTEM CaMOCTOSITEIBHOIO TBOPYECKOTO BBHIMOJIHEHUS 3a]ad4, IOCTABICHHBIX
MPOrpaMMOil MPAKTUKH.

2. B pe3yabTaTe H3yYeHHMs IUCHHMIUIMHBI O0yYaloUIWiicsl MO MporpaMMme MarucTpaTyphbl
HOJIKeH:

Osradems cnenyrommmu  o0mekynbTypHbiME  (OK), obmenpodeccuonansubivu  (OIIK) u
npodeccuonanbabiMU (I1K) komMneTeHITUAME

— TOTOBHOCTBIO JICWCTBOBaTh B HECTaHAAPTHBIX CHUTYalUsX, HECTU COLHAIBHYIO U
ITUYECKYI0 OTBETCTBEHHOCTH 3a npuHsThie peuieHus (OK-2);

- CIOCOOHOCTRIO Ha TIPAKTHKE WCIONB30BaTh yMEHUS ¥ HAaBBIKM B OpraHH3alud
HCCIIE/IOBATEbCKUX M MPOSKTHBIX PadoT, B yrpaBieHUU KoyutekTuBoM (OK-7);

- CIOCOOHOCTBIO HAXOUTh TBOPUYECKHUE PELICHUSI COLUMAIBHBIX U MPO(eCCHOHANBHBIX 337134,
TOTOBHOCTBIO K MPHHSATHIO HecTaHIapTHBIX pemienuit (OK-8);

- CIOCOOHOCTBIO € TOMOIIBIO HMH(POPMALMOHHBIX TEXHOJOTHH K CaMOCTOSTEIbHOMY
MpHOOPETEHUIO M HCIIOJIH30BAHUIO B TIPAKTUYECKOM IEATETLHOCTH HOBBIX 3HAHUH M YMEHUH, B TOM YHCIIE
B o0nacTsX  3HAHWH,  HENOCPEJICTBEHHO  HE  CBS3aHHBIX cO  cepoil  JeATeTbHOCTH
(OK-9);

- CIIOCOOHOCTBIO K MNPO(PECCHOHANBHON HKCIUIyaTallid COBPEMEHHOIO0 OO0OpYJIOBaHMS U
npubopoB B COOTBETCTBUU c HanpaBJIeHUEM U npoduiieMm HOJTOTOBKU
(OIIK-3);

- CIIOCOOHOCTBIO ~ OPraHM30BBIBATH  CAMOCTOSITENIBHYIH0O W KOJUIEKTUBHYIO  Hay4HO-
HCCIIEIOBATENIbCKYIO0 paboTy, pa3pabaThiBaTh IJIAHBI U IPOTPaAMMBbI IIPOBEIEHUS HAYYHBIX UCCIIEIOBAaHUIM
U TEXHUYECKUX pa3paboToK, pa3padaThiBaTh 3aaanus s ucrnoaaurenei (ITK-1);

— TOTOBHOCTBIO K TOMCKY, 00paboTKe, aHAIW3y M CUCTeMaTHU3allMi HayYHO-TEXHUYECKOU
UH(OpPMAIIMH 110 TEME UCCIIEOBAaHHS, BHIOOPY METOIUK M cpeAcTB pemenus 3aaaun ([1K-2);

- CMOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBbIE NPUOOPHI M METOAMKH, OpPraHU30BBIBATH
MIPOBE/ICHUE PKCIIEPUMEHTOB M UCIIBITAHUHN, IPOBOIUTH X 00pabOTKY M aHAIM3HPOBATH MX PE3YJbTAThI
(TTIK-3).

3nams:

— MOPSZIOK ~ OpTaHW3allMy, TUTAHUPOBAHUS, TPOBEACHUS W  O0ECIEYeHHsT HAY4HO-
HCCIIEI0BATEIbCKUX PAOOT C UCHOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;

- MOPSOK OpraHM3alUy, IJIAHWPOBAaHUS, NMPOBEJCHUS W oOecreyeHus oOpa3oBaTENbHOM
NesTeIbHOCTH M0 MPOHITI0 U3ydyaeMOi POrpaMMbl MarucTpaTyphl.
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Ymems:

- OCYIIECTBJISTh TOUCK, OOpabOTKYy W aHaIW3 HAyYHO-TEXHUYECKOW HH(POPMAIMH TI0
poUII0 MPOiIEHHON PAaKTUKHU, B TOM YHCIe ¢ IPUMEHeHueM Internet-TexHosoruii;

- UCIOJb30BAaTh COBPEMEHHbIE MPUOOPHl M METOJUKH MO MNpO(UII0 HPOTrpaMMBI
MarucTpaTypbl, OPraHU30BbIBATh MIPOBEJCHNE YKCIIEPUMEHTOB U UCIIBITAHUN, IPOBOJAUTH UX 00pabOTKY U
aHAJM3UPOBATh UX PE3YJIbTATHI;

- BBINOJIHATh I€Aroruyeckue (yHKIHUM, IPOBOAUTH IpPAKTHYECKUE U JabOpaTOpHbIE
3aHATHUS CO CTYJACHUECKOH ayTUTOpHel N0 BEIOPaHHOMY HAIPABICHUIO MTOJTOTOBKH.

Bnaoems:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO K MCCIIEOBATENIbCKON AEATENbHOCTH 10 HPOPHII0
M3Yy4aeMOH porpamMmbl MarucTpaTypbl;

— METOJIOJIOTUYECKUMHU  MOAXOAAMHM K OpraHu3allid HAay4YHO-UCCIIEJOBATEIbCKONM U
00pa3oBaTeNbHON AEATEIbHOCTH;

- CIIOCOOHOCTBIO Ha INpPaKTHKE MCIOJIb30BaTh YMEHHS M HaBBIKM B OpPraHU3allUd HAy4HO-
HCCIIEIOBATEILCKUX U MPOEKTHBIX padoT;

- HaBBIKAMU BBICTYIUICHUH Tepen y4eOHOW ayJuToprei.

3. Kpatkoe coep:xanue y4eOHOil NPAKTHKH :

VYuyebHasg mNpakTHKa BKJIKOYAeT 3Talbl O3HAKOMJIEHHS C METOJOJIOTMYECKHMH OCHOBAaMHU U
[IPAKTUYECKOI0 OCBOEHHUSI IPUEMOB OpraHU3alUH, [NIAHUPOBAHUS, IPOBEACHUSI U 00ECIIEUeHUsI HayuyHO-
UCCIIEIOBATENIbCKOW M 00pa30BaTENIbHOM — AEATENbHOCTH, O3HAKOMJIEHHS C  JESTEIbHOCTHIO
00pa3oBaTEeNbHBIX, HAYYHO-HCCIIEOBATEIILCKAX W TMPOEKTHBIX OpPraHM3alUi MO MPOPHII0 H3ydaeMOu
IIPOrpaMMbl MaruCTPaTyphl.

KonkperHoe coaepxaHue y4eOHOM NPAKTHKU ONPENENAETCS WHIUBUAYAIbHBIM 3a/laHueM
o0yyaroIerocsi ¢ yaéTomM UHTEPECOB U BO3MOKHOCTEH Kadeapsl WK OpraHU3alMHy, I OHA IPOBOJUTCS.
WupuBuayanbHOe 3aJaHue pa3pabaThlBaeTcss MO NPOQMIII0 M3ydyaeMoll NporpaMMbl MarucTpaTypbl C
y4€TOM TEMBbI BBIITYCKHOM KBaJIM(UKAITHOHHON pabOTHI.

4. O0beM y4eOHOIl NPAKTHKH

. B 3aueTHbIX B akanewm.
Bunsl yueOHol paboThl
SIMHAIIAX gacax
OO01asi TPy10€eMKOCTh IMCHUILIHHBI M0 Y4e0HOMY IJIAHY 6,0 216
AyIHMTOPHBIC 3AHATHS: - -
Camocrositesbaas padora (CP): 6,0 216
WNHnuBuayansHOE 3a1aHNE 1,0 36
CaMocTosTenbHOE OCBOEHUE 3HAHUH, YMEHHI U HAaBBIKOB 110 50 180
nporpaMMe yuyeOHON MPaKTUKH
3aver
Buja koHTpoJIsi: 3a4eT / IK3aMeH - .
¢ OLIEHKO

AHHOTanus padoyeil NporpaMmMsl
«IIpakTHKa 110 MOJY4YeHHIO MPO(PEeCCHOHANBHBIX YMEHUH U ONbITA NPO(PEeCCHOHATLHOMI
aesTeabHOCTH. IIpakTHKa 10 MO/Ty4eHHIO NPO(ecCHOHAIBHBIX YMEHHI U ONBITA
npogecCHOHATBHOM IesITeJIbHOCTH (TexHogorn4yeckas)» (b2.I1.1)

1. Heap TexHoJOrM4YecKoil NPAKTHKH — IOJIydeHUE NPO(ECCHOHATBHBIX YMEHMH M OIbITa
npoEeCCUOHATBHON ~ JESITEIbHOCTH IIYTEM CaMOCTOSITEIbHOTO TBOPYECKOIO BBINOJIHEHUS 3ajad,
MIOCTaBJIEHHBIX MPOTPaMMON MTPAKTHKHU.

2. B pe3yabTaTe HU3yYeHHMs IUCHMIUIMHBI O0y4aloUIWiicsl MO NMporpaMMme MarucTpaTyphbl
HAOJIKEH:

Ob6nanate cnepyroummu  o0mekyabTypHbiMu  (OK), obmenpodeccuonansubivu  (OIIK) u
npodeccuonansubiMu (I1K) komnerenuuamu:
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- CIOCOOHOCTBIO K MPO(ecCHOHAILHOMY POCTY, K CaMOCTOSITEILHOMY OOYYCHHIO HOBBIM
METOAAaM HCCIEIOBaHMsA, K HW3MEHEHHMI0O HAyYHOTO W Hay4YHO-TIPOM3BOJACTBEHHOTO Mpoduis CcBoei
npodeccronansHoi aestensHoctd (OK-5);

- CIIOCOOHOCTBIO Ha IPAaKTUKE HCIONb30BaTh YMEHUs M HaBbIKM B OpraHu3aluu
UCCIIeIOBATEIbCKUX M IIPOEKTHBIX padoT, B yrpasiieHun kouiekTuBoM (OK-7);

— CMOCOOHOCTBIO HAXOUTh TBOPUYECKUE PELICHUSI COLUAIBHBIX U MPO(ECCHOHATBHBIX 3a/1a4,
TOTOBHOCTBIO K MPHHSATHIO HecTaHIapTHBIX pemenuii (OK-8);

- CIOCOOHOCTBIO € IOMOIIBIO HMH(MOPMALMOHHBIX TEXHOJOIMH K CaMOCTOATEIbHOMY
pUOOPETEHHUIO M UCIIOJIB30BAHUIO B IPAKTUYECKOH IEATETLHOCTH HOBBIX 3HAHUN M YMEHUH, B TOM YHCIIE
B 00nacTaX  3HAHWM,  HENOCPEICTBEHHO  HE  CBS3aHHBIX €O  cepoil  JeATeNbHOCTU
(OK-9);

— CIOCOOHOCTBIO K NPOQPECCHOHATBHON 3KCITyaTallud COBPEMEHHOTO OOOpyIOBaHUS U
npubopoB B COOTBETCTBUU C HalpaBJIeHUEM u npoduiieMm HOJrOTOBKH
(OIIK-3);

— TOTOBHOCTBIO K  3amuTe  OOBEKTOB  WHTEIUIEKTYaJlbHOW  COOCTBEHHOCTH  H
KOMMEpLHATH3aLUH IIpaB Ha 00bEKThI HHTEIUIEKTYa bHOU cobcTBeHHOCTH (OITK-5);

- CIOCOOHOCTBIO ~ OpPraHM30BbIBaTh  CAMOCTOSATEJIBHYIO U KOJUIEKTMBHYK)  HAay4HO-
HCCIIEI0BATEIbCKYIO0 paboTy, pa3pabaThiBaTh MJIaHbl U IPOrPaMMBbl IIPOBEIEHUS HAYYHbIX UCCIIEIOBAaHUM
Y TEXHUYECKUX pa3paboToK, pa3padaThiBaTh 3aaanus i ucrnonuurenei (I1K-1);

— TOTOBHOCTBIO K TOHCKY, 00paOOTKe, aHaIM3y M CHCTEMATHU3alUU HAyYHO-TEXHUYECKOM
uH(OpMAIHMH 110 TEME UCCIICA0BaHUs, BHIOOPY METOIUK U cpeacTB peuieHus 3aaaun (I1K-2);

- CIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBbIE HPUOOPHI M METOAMKH, OpPIraHU30BBIBATH
MPOBE/ICHUE SKCIIEPUMEHTOB M UCIBITAHUHN, IPOBOJAUTH X 00pabOTKY M aHAIM3UPOBATH MX PE3YJIbTATHI
(TIK-3).

3uams:

- MIO/IXO0JIbl K OPraHMU3allM CaMOCTOSITENIbHOM U KOJUIEKTUBHOW HayYHO-HCCIIEI0BATENIbCKON
paboTHI;

- MPUHIUIBI OpraHU3alMK IPOBEICHHS SKCIIEPUMEHTOB U UCIIBITAHUH;

- OPUHLUIBI M CIOCOOBI 3alIUThl OOBEKTOB HMHTEUIEKTYalbHOH COOCTBEHHOCTH H
KOMMEpPLMAIU3aLUU TIPaB Ha 00BEKThl HHTEIIEKTYaJIbHON COOCTBEHHOCTH.

Ymemn:

- BBIMOJIHATh TOUCK, OOpabOTKy, aHalM3 M CHCTEMAaTHU3ALUI0 HAyYHO-TEXHUYECKOM
WH(pOPMAIINY, OCYIIECTBIISATh BHIOOP METOIMK M CPEJICTB PEIICHHs 3ajad, MOCTABICHHBIX MPOTPaAMMOM
MPAKTUKH;

- BBINOJIHATE 00pabOTKy U aHAJIN3 Pe3yJbTaTOB SKCIIEPUMEHTOB U UCTIBITAHUM;

- aHAJIM3MPOBATh BO3HMKAIOIINE B HAYYHO-UCCIIEN0BATENbCKON JESATEIbHOCTU 3aTPYJHEHUS
U CIIOCOOCTBOBATh UX Pa3peLICHHUIO.

Braoemy:

- npueMamM# pa3pabOTKH IJJAHOB W TPOTPaMM IPOBEACHUS HAYYHBIX HCCIIEIOBaHUM,
TEXHUYECKHUX pa3pabOoTOK, 3alaHUH Il UCTIOIHUTENEH.

3. Kpatkoe coep:kaHue TeXHOJIOTHYECKOH NMPAKTHKH

3akperuieHue TeOPEeTHUECKUX 3HAHUH, MOJyYeHHBIX OOYUYaIOIIMMUCS NPU U3YYEHUH MPOTPaMMbI
MarucTpaTyphl.

[Tony4yenune oOy4aromMMUCS MPAKTUUYECKUX HABBIKOB 10 OPTraHU3allMM HCCIIEIOBATENIbCKUX H
MIPOEKTHBIX PaboT, B yNpaBIeHUH KOJIJIEKTUBOM HCIIOJIHUTENEH.

Pa3Butue y o0y4aronmxcs HaBbIKOB HAyYHO-HUCCIIE0BATEILCKOM EATETbHOCTH.

4. O0beM TeXHOJOTHYeCKO MPAKTHKHU:

o B 3aueTHBIX B akagem.
Bunael yue6HOM paboTHI
€AMHUIIAX qacax
O0mas TPy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 6,0 216
AyIUTOpHBbIE 3aHATHS: - -
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CamocrositesibHas padora (CP): 6,0 216

WunuBuayanpHOE 3a1aHNE 1,0 36
CaMocTosATENIbHOE OCBOEHUE 3HAHUI, YMEHUI U HABBIKOB 110 IIpOrpaMme 5,0 180
TEXHOJIOTMYECKOH NPAKTHKH
3aver
Bua koHTpoOJs: 3a4eT / IK3aMeH - .
C OIIEHKO

AHHOTaIHs padoyeii mporpaMmbl npeaaunIoMuoii npaktuku (52.11.2)

1. Heap npeANNJIOMHON NPAKTHKHU — BBITIOJTHEHUE BBITYCKHOW KBATHM(PHKAIIMOHHON paboTHI.

2. B pe3yabrare M3yueHHsl AUCHHUILUIMHBI 00yyalommiicsi 1Mo NMporpaMMe MarucTpatypbl
JOJIKeH:

Obnadams cnenyromumu  o6mekyabTypHbiMu  (OK), obmenpodeccuonanpapivu  (OIIK)
npodeccnonansubivu (I1K) komMneTeHIUsIMHU:

— FOTOBHOCTBIO JIEWCTBOBaTb B HECTaHAAPTHBIX CHUTyalUsX, HECTH COLMAIBHYIO M
TUYECKYIO OTBETCTBEHHOCTH 3a MpuHsAThIe perienus (OK-2);

— TOTOBHOCTBIO K CaMOpAa3BUTHUIO, CaMOpeaIn3alud, HCIOIb30BAHUIO TBOPYECKOTO
noreniuana (OK-3);

— CIOCOOHOCTBIO Ha TMPAKTUKE UCIOJIb30BaTh YMEHHUS M HABBIKK B OpraHU3AIMH
UCCIICI0BATEIbCKUX U IIPOCKTHBIX padoT, B yrpasiieHun kosuiekTuBoM (OK-7);

— CIOCOOHOCTHIO HAXOUTh TBOPUYECKUE PEIICHHUS COMAIBHBIX B MPO(ECCHOHATBHBIX 3a/1a4,
TOTOBHOCTBIO K IPUHSTHIO HeCTaHAapTHBIX pernenuit (OK-8);

— TOTOBHOCTBIO  PYKOBOAWTH KOJUIGKTMBOM B cdepe cBoeill npodeccruoHaIbHON
JESTeTbHOCTH, TOJIEPAHTHO BOCIIPUHUMAsI COIMAIbHBIE, ITHUYECKNE, KOH(PECCHOHAIBHBIE M KYJIbTYpPHBIE
paznuuus (OITK-2);

— CIOCOOHOCTBIO K MPOECCHOHANBHON HKCIUTyaTallil COBPEMEHHOIO0 OOOpYIOBAHUS H
npubopoB B COOTBETCTBUU c HaIlpaBJIEHUEM U npoduiiem MOJIFOTOBKH
(OIIK-3);

- TOTOBHOCTBIO K  3allUTe  OOBEKTOB  HHTEJUIEKTyaJlbHOW  COOCTBEHHOCTH  H
KOMMEPITHATU3AIMH [TPaB Ha 00BEKTHI HHTEIUIEKTyaabHOM coocTBeHHOCTH (OITK-5);

- CIIOCOOHOCTBIO ~ OPraHM30BBIBATH  CAMOCTOSITEJIBHYI0O U KOJUIEKTHMBHYIO  Hay4dHO-
HCCIIEI0BATENIbCKYIO0 paboTy, pa3pabaThiBaTh MJIaHbI U IPOTPaMMBbI IIPOBEIEHUS HAYYHBIX UCCIIEIOBAaHUI
Y TEXHUYECKUX pa3paboToK, pa3padaThiBaTh 3aaanus it ucnomaurenei (ITK-1);

- TOTOBHOCTBIO K TOMCKY, 00pabOTKe, aHAIW3y M CUCTEMaTHU3allMM HAayYHO-TEXHUYECKOU
UH(OpPMAIIMH 110 TEME UCCIIEI0BaHHS, BHIOOPY METOIMK U CpeAcTB pemenus 3anaun ([1K-2);

- CIIOCOOHOCTBIO HCIIOJIB30BATh COBPEMEHHbIE MPHOOPHI M METOJIMKH, OPraHU30BbIBAThH
MIPOBE/IEHUE SKCIIEPUMEHTOB M UCHBITAHUN, IPOBOUTH UX 00pabOTKY M aHAJIM3UPOBATH UX PE3YIbTAThI
(TIK-3).

3namo:

- (U3NKO-XMMHUYECKHE  3aKOHOMEPHOCTH  TEXHOJIOTMM 1O  MNpO(WII0  BBITYCKHOMN
KBaJIM(DUKAIIMOHHOM paboThI;

— HSKOHOMMYECKHE TTOKA3aTeNIN TEXHOIOTHH;

— KOMIUIEKC MEPONPUITHI 1O TEXHUKE OE30MacHOCTH, OXpaHe OKPYXKarolIel cpesbl, OXpaHe
Tpynaa.

Ymemy:

- OCYHIECTBJIATh KOHTPOJIb CAMOCTOSITEIbHOM U KOJUIEKTUBHOM HAyYHO-UCCIIEN0BATEIbCKON
paboTsI;

- BBITIOJHATH MOATOTOBKY HAay4YHO-TEXHUYECKOW TOKYMEHTALUU JUIsl IPOBEACHUS HAy4YHBIX
UCCIIEIOBAaHUM U TEXHUUYECKUX Pa3pabOToK;

- BBIMOJIHATh pacyeTbl, CBS3aHHbIE Kak C pa3pabOTKOM 3ajaHUil s OTAEIbHBIX
UCIIOJIHUTENIEH, TaK U C COCTaBJIEHUEM IUIAHOB M IMPOrpaMM MPOBEACHHS HAyYHBIX HMCCIEIOBAaHUN U
TEXHUYECKHUX pa3pabOTOK B LIEJIOM.
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Braoems:

- CUCTEMOH TUIaHWPOBAHUS U OPTaHU3AI[MN HAYYHO-UCCIIEIOBATEIbCKUX U MMPOEKTHBIX paboT
B paMKax M3y4aeMoi IporpaMMbl MarucTpaTyphl;

- OCHOBHBIMH JIOJDKHOCTHBIMU (YHKIUSIMU PYKOBOJSIIETO MepcoHana (pPyKOBOIUTEIS
Hay4HOU TPYIIIbI, IPOEKTA, TPOrPaMMbl) B paMKaX U3y4yaeMOil MpOrpaMMbl MarucTpaTyphl.

3. Kparkoe conep:xxaHue npeIunjioMHON MPAKTHKY .

[IpuoOpeTenne 3HaHWM W HABBIKOB IO OPTaHM3AlMU U YIPaBICHUIO OTAEIbHBIMHU JTalamMu U
[porpaMMaMu IPOBEJCHUS HAYYHBIX HCCIIEI0OBAaHUN 1 TEXHUYECKHUX Pa3padOTOK.

N3yueHne SKOHOMUKH W OpraHM3allMu IMPOU3BOJCTBA, OXPaHbl TPYJa, OXPaHbl OKPYKAIOIIEH
Cpelbl, Mep TeXHUKHU 0€30MaCHOCTH B MacIITadax OTIEICHHUS, yUaCTKa IPEIIPHUITHS.

[ToAroToBKa UCXOTHBIX TAHHBIX JJISl BBITIOTHEHHSI BRITYCKHOW KBAIM(DUKAIIMOHHOW PabOTHI.

4. O0beM npeIUNIOMHON NPAKTHKH !

o B 3ageTHBIX B akanewm.
Bunast yueOHoIi paboThI
eIMHULAX qacax
OO01asi Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY ILIAHY 6,0 216
AyIUTOPHBIE 3aHITHS: - -
CamocrositesbHas padora (CP): 6,0 216
NuuBuayanpHOE 3aaHKE 1,0 36
CaMocTosTenbHOE OCBOECHUE 3HAHUI, YMEHHI U HABBIKOB 110 5,0 180
IporpaMMe IPeINILIOMHON TPAKTHKU
3auer
Buja xoHTpoJIsi: 3a4eT / 3K3aMeH - .
C OLICHKO

4.6 Hayuno-ucciaenoBaresbckas padbora B cemectpe (b.2.H.1)

1. Heas Hay4yHO-UcceAoBaTeNbCKO padorel (HUP) — dopmupoBanre HEOOXOIUMBIX
KOMIIETEHIIMM I OCYILECTBJICHHS HAyYHO-HCCIIEI0BATENbCKOW JAEATeIbHOCTH 10 HAMpPaBICHUIO
noarotoBku 18.04.01 Xumuueckasi TEXHOJIOTHSA, HANpaBIEHHONW Ha pa3paboTKy, MOAU(DUIIUPOBAHHE U
HCCIIEIOBAaHUE KATAIUTHYECKOTO >KUAKO(A3HOTO OKUCIEHUS OPraHWYeCKUX U CepocojeprKallux
BEIIECTB; TNPHUHIMIIBI CO3JAHUS HKOTEXHOJIOTHH, HKCEpreTHYeckrne W WH(GOPMAIMOHHBIE PACYETHI
MPOIIECCOB XMMUYECKON TEXHOJOTMM B 00JacTH NepepabOTKHM TBEPAOrO TOIUIMBA U JBIMOBBIX Ta30B;
pa3paboTKy MeMOpaH U MeMOpaHHBIX PEAKTOPOB; CO3JaHWE KOMITO3HIIMOHHBIX YIJIEPOI-YIIIEPOIHBIX
MaTepHuaioB; pa3pabOTKy TEXHOJIOTHH MOJIYy4eHHUs YIJIEPOAHBIX HAHOTPYOOK M HCIHOJIB30BAHUE ITHUX
MaTepualioB B Pa3IMYHBIX OOJACTAX; Pa3pabOTKy MPOIECCOB YIIIyOJeHHOW mnepepadoTku HehTHu C
IPUMEHEHHEM COBPEMEHHBIX METOJIOB HCCIIEJOBAHUSA U CPEICTB MaTeMaTH4YecKoro, (U3NYECKOro M
KOMITBIOTEPHOTO MOJEITHPOBAHUSI.

2. B pesyasbTtare BbinojHennss HAP o0yuyarommiicsi mo nporpaMme MarucTpaTrypsbl 10JKeH:

Obnadams cnepyromumu  o0mekyapTypHbiMu  (OK), obmenpodeccuonanbapivu  (OIIK) nu
npodeccuonansubivu (I1K) komneTeHnusIMHU:

- CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHau3y, cuHTe3y (OK-1);

- TOTOBHOCTBIO JICHICTBOBaTh B HECTaHJAPTHBIX CUTYallUsX, HECTH COLUAIBHYIO U
TUYECKYIO OTBETCTBEHHOCTH 3a npuHsAThIe penienus (OK-2);

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaH3alliH, WCIIOJBb30BaHUIO TBOPYECKOTO
norennuana (OK-3);

- CIOCOOHOCTBIO ~ COBEPLICHCTBOBaTb M  pa3BUBaThb CBOM  HMHTEIUIEKTYAIbHBIH U
OOIIEKYJIbTYpHBI YPOBEHb, IMOJIydaTh 3HAHHS B 00JACTH COBPEMEHHBIX MPOOJIEM HAyKH, TEXHHKH H
TEXHOJIOTUH, T'YMaHUTAPHBIX, COLUATBHBIX H SKOHOMUYECKHX HayK (OK-4);

- CIOCOOHOCTBIO K MPO(PECCHOHATBHOMY POCTY, K CAMOCTOSITEIbHOMY OOYYEHHIO HOBBIM
METOJaM WCCIICIOBaHUs, K HW3MEHEHHI0O HAyYHOTO W HAyYHO-TIPOM3BOJICTBEHHOTO MPOQMIS CBOEH
npodeccroHanbHoM aestenpHocTH (OK-5);

- CIOCOOHOCTBIO B YCTHOM M IMHUCHBMEHHOM peun CBOOOIHO TMOJIb30BaThCSl PYCCKUM U
MHOCTPAHHBIM SI3bIKAMH KaK CpeICTBOM JienioBoro obrenust (OK-6);
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- CIOCOOHOCTBIO Ha TPAKTUKE HCIONb30BaTh YMEHUS M HaBBIKM B OpraHU3aluu
UCCIIeI0BATEIbCKUX U IIPOEKTHBIX padoT, B yrpaBiieHuU KouiekTuBoM (OK-7);

— CIOCOOHOCTHIO HAXOIUTh TBOPUYECKHUE PELICHUSI COLMAIBHBIX U MPO()EeCCHOHANBHBIX 33134,
TOTOBHOCTBIO K IPHHSATHIO HecTaHIapTHBIX pemenuii (OK-8);

- CIOCOOHOCTBIO € IOMOIIBIO HMH(MOPMALMOHHBIX TEXHOJOTHM K CaMOCTOSTEIbHOMY
pUOOPETEHUIO M UCIIOJIB30BAHUIO B IPAKTUYECKOH IEATETLHOCTH HOBBIX 3HAHUN M YMEHUH, B TOM YHCJIE
B 00J1aCTSX 3HAHUII, HEIOCPEICTBEHHO HE CBSI3aHHBIX cO cdepoit aestenpHocTr (OK-9);

- TFOTOBHOCTBIO K KOMMYHHMKAlMM B YCTHOH M HHMCbMEHHOM (OpMax Ha pycCKOM U
WHOCTPAHHOM SI3bIKaX JJIS pelieHus 3a1a4 npodeccruonansHoi aesrenbaoctu (OIMK-1);

- TOTOBHOCTBIO  PYKOBOAUTH KOJUIGKTHBOM B cdepe CcBoeil  mpodeccHoHaIbHOU
JesTeIbHOCTH, TOJIEPAHTHO BOCIPUHUMAs COLIMAIbHBIC, STHUYECKNE, KOHPECCUOHAIbHbIE U KYJIbTYpPHbIE
paznuuust (OI1K-2);

— CIOCOOHOCTBIO K NPO(ECCHOHATBHON SKCIUTyaTallud COBPEMEHHOTO OO0OpyIOBaHUS U
npubopoB B COOTBETCTBUU c HaIIpaBJICHUEM U npoduiieMm MOATOTOBKH
(OIIK-3);

— TOTOBHOCTBIO K MCIOJIb30BAaHUIO METO/I0B MAaTEMAaTUYECKOTO MOJIEIMPOBAHUS MAaTEpHAIOB
U TEXHOJOTMYECKHX IPOLECCOB, K TEOPETUYECKOMY aHAIW3y M OSKCIEPUMEHTAIbHON IpPOBEpKE
teopetrueckux rumnore3 (OITK-4);

- TOTOBHOCTBIO K  3alqUuTe  OOBEKTOB  HHTEJUIEKTYyaJbHOM  COOCTBEHHOCTH U
KOMMEPIHATU3AI|K [TPaB Ha 00bEKThI HHTEIUIEKTyaabHON coocTBeHHOCTH (OITK-5);

— CIOCOOHOCTBIO ~ OPTraHW30BHIBATH  CAMOCTOSITENIBHYIO W KOJUIGKTHBHYIO — Hay4dHO-
HCCIIEI0BATENIbCKYIO0 paboTy, pa3pabaThiBaTh IJIaHbI U IPOrPaMMbl IPOBEIEHUS HAYYHbIX UCCIIEIOBaHUM
Y TEXHUYECKUX pa3paboToK, pa3padbareiBaTh 3aaanus i ucrnoanureneit (IK-1);

— TOTOBHOCTBIO K TOHCKY, 00paOOTKe, aHadW3y M CHCTEMATHU3alUU HAyYHO-TEXHUYECKOM
UH(OpMAIHH 110 TEME UCCIICA0BaHUsL, BHIOOPY METOIUK U cpecTB peuteHus 3aaaun ([1K-2);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh COBPEMEHHbIE NPUOOPHl M METOJUKH, OPraHU30BbIBATH
MPOBE/ICHUE SKCIIEPUMEHTOB M UCIBITAHUN, IPOBOUTH X 00pabOTKY M aHAIM3UPOBATH MX PE3YIbTATHI
(TIK-3).

lloocomosums u npeocmasums K 3awume Hay4dHO-HCCle[oBaTenbckyto pabory (HUP),
BBINOJIHEHHYIO Ha COBPEMEHHOM YPOBHE PA3BUTHUS HAYKU M TEXHUKU U COOTBETCTBYIOILYIO BEIOpAaHHOMY
HaIpaBJIEHUIO TOJTOTOBKM M Tporpamme oOydenus. B mpencraBnennoit k 3ammre HUP mgomxHbI
NOJYyYUTh DPAa3BUTHE 3HAHMS W HABBIKU, IIOJIyYE€HHbIE OOYYarOLIMMCS MpPU OCBOCHHM HPOTPAMMBI
MAarucTparypbl, B TOM YHUCIE NMPU U3YUYECHUH CHeUUalbHbIX aucuuiuinH. [IpencraBnennas k 3ammure HUP
JOJDKHA  COJIEP)KaTh OCHOBHBIE TEOPETUYECKUE IIOJIOKEHMsSI, DKCIEPUMEHTAJIBHBIE PE3YJbTaTHI,
MPAKTUYECKHE JOCTUKEHUS U BBIBOJBI U3 PAOOTHI.

3. Kpatkoe cofep:kaHue Hay4HO-HCCIe10BATEIbLCKON padoThI:

1. CocTaBieHue 11aHa HayYHO-HUCCIIEI0BATENIbCKON pabOTHI.

JluteparypHsiit 0630p o Teme HUP. Teopernueckas yactb uccinenoBanus. IIpaktuueckas yacTb
UCCIIEIOBaHUSI.

2. O630p u ananu3 uHpopmaruu o reme HUP.

Buner undopmanuun (0630pHasi, cnpaBodHas, pedepaTuBHas, peBajeHTHas). Buasl uzganuii
(cratbu, MoHOrpaduu, y4eOHMKH, cTaHAapTsl, ordeTel mo HUP). Metoasl mnoucka muTeparypsl
(OubnuoTeuHble KaTanoru, pedepaTuBHbIE KypHAIIbl, aBTOMAaTU3UPOBAHHbBIE CPEJICTBA MMOMCKA, TPOCMOTP
NEPUOJNYECKHUX U3JaHUI.

3. IlocTaHOBKA 11€IM U 3a/1a4 UCCIIEIOBAHHUS.

OOwexT u npeaMmer uccinepoBanus. [aBHas 1enb uccinenoBanus. Pa3nenenue riaaBHOM 1enu Ha
noauenu. 3ajmadd  uccienoBaHus. HeoOxomumble TpeOoBaHMS M OrpaHUYeHHs  (BpPEMEHHBIE,
MaTepHalibHble, SHEpreTHuYeckue, MH(GpOpMaIMoOHHbIE U Ip.).

4. MeToauKu NpoBeEeHUS SKCIIEPUMEHTAIBHBIX UCCIIECIOBAHU.

Kpurepun ouenku 3¢p¢exkTUBHOCTH ucciaeayemoro oowekta (mpouecca). [lapamerpsl,
KOHTPOJIMpYyeMble NpU uccienoBaHuu. llepedenb oOopynoBaHMs, YCTAaHOBOK M NMPUOOPOB. YCIOBUSA U
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MOpANOK TpoBeAeHUs onbiToB. [lman  skcnepumenToB. Metoguku 00paboOTKH — pe3ysibTaToOB
AKCIIEPUMEHTOB U MX aHAJIH3A.

5. IlpoBeneHue TeOpEeTUIECKUX U IKCIIEPUMEHTAIbHBIX UCCIIETI0OBAHUM.

Oranbl TPOBEACHUS OSKCIepuMeHTa. MeTonasl To3HaHuWsl (CpaBHEHME, aHaluu3, CHHTE3,
abcTparupoBaHue, aHajlorus, O0O0O0OIIEHUE, CHUCTEMHBIH MOAXOJ, MOJEIUpOBaHME). MeToabl
TEOPETUYECKOro  HccienoBaHuss  (uaeanum3anusi,  ¢GopManm3anusi, AaKCHOMATHYECKUH  METO/,
MaTeMaTHyecKas runoresa u ap.)

6. O0paboTKa IKCIIEPUMEHTAILHBIX JTAHHBIX.

Metoapl 00paOOTKH 3KCHEPUMEHTANBHBIX JaHHBIX (rpaduyecKuid Croco0, aHAIUTHYECKHI
croco0, cTatucTuyeckas oopadboTka u zip.).

7. IloaroToBKa HayYHOU MyOJIMKAIUH.

Tesucsl goknana.

4. O0beM HAYYHO-HCCJIeI0BATEIbCKOH PadoThI:

B 3aueTHEBIX

Bunbr yueOHOM paboThI - B akanmem. yacax
OO01masi Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY ILIAHY 36,0 1296
AyIUTOPHBIE 3aHITHS: 16,0 576
KonrtakTHas paboTa ¢ mpernojaBareaemM 16,0 576
CamocrosiTenbHas padora (CP): 19,0 684
CaMocTosTenbHOE OCBOCHUE 3HAHUI, YMEHHI U HABBIKOB 110 19,0 684
nporpamme HUP
Bua koHTpOJIA: 3a4eT / IK3aMeH 1,0 Jx3ameH (36)
B ToMm yucJie mo cemecTpam:
1 cemecTp
O01asi TPy10€eMKOCTh B ceMecTpe 9,0 324
AyAuTOpHBIE 3aHATHSA: 4,75 171
KonrakTHas pabora ¢ mpenoaBareaemM 4,75 171
CamocrosiTesibaas padora (CP): 4,25 153
CamocTrosiTeIbHOE OCBOCHUE 3HAaHUM, YMEHUI U HaBBIKOB 11O 4,25 153
nporpamme HUP
3auer
Bupa xonTpoJsi: 3a4er / 3k3aMeH - ¢ OLEHKOI
2 cemecTp
OO0mas Tpy10eMKOCTh B ceMecTpe 6,0 216
AyIUTOPHBIE 3aHITHS: 1,75 63
KonrtaktHas paboTa ¢ npenojaBareiaem 1,75 63
CamocrositesbHas padora (CP): 4,25 153
CamocTrosiTeIbHOE OCBOCHUE 3HAHUM, YMEHUM U HaBBIKOB 1O 4,25 153
nporpamme HUP
3auer
Buja xonTpoJsi: 3a4er / 3k3aMeH - ¢ OLEHKOI
3 cemecTp
OO0mas TPy10eMKOCTh B CeMecTpe 9,0 324
AyIUTOpPHBbIE 3aHATHS: 45 162
KonrtaktHas paboTa ¢ npenojaBareiem 4,5 162
CamocrositesbHas padora (CP): 4,5 162
CaMocTosTenbHOE OCBOEHUE 3HAHUI, YMEHHI U HAaBBIKOB 110 4,5 162
nporpamme HHUP
3auer
Bup xonTpoJisi: 3a4er / 3k3aMeH - ¢ OUEHKOI

4 cemecTp
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OO0uasi TPy10eMKOCTh B ceMecTpe 12,0 432
AyAUTOpPHbIE 3aHATHS: 5,0 180
KonraktHas paboTa ¢ npenoaBareiem 5,0 180
CamocrositesbHas padora (CP): 6,0 216
CaMocTosTeNbHOE OCBOEHUE 3HAHUI, YMEHUI U HABBIKOB 110 6,0 216
nporpamme HUP

Buja koHTpoOJISi: 3a4eT / IK3aMeH 1,0 Jk3ameH (36)

4.7 I'ocynapcrBennasi uroropasi arrecrauus (b.3)

1. Ieab rocyaapcTBeHHOl HMTOrOBOM aTTECTALMH — BBIABICHHE YPOBHS TEOPETHYECKOW H
IIPAKTUYECKON IOJrOTOBIEHHOCTH BBIMYCKHMKA By3a K BBIIOJIHEHHIO HPOPECCHOHAIBHBIX 3a1ady U
cooTBeTcTBUsL ero mnoaroroBku TpedboBanusm PI'OC BO mno nHampaBnenuto noxarotoBku 18.04.01
XuMHUecKasi TEXHOJIOTUs.

2. B pe3yabTaTe H3y4eHHMs IHCHHMILUIMHBI O0y4aloUIWiicsi Mo NMporpaMMme MarucTpaTypsbl
A0JIZKEeH 00/1a1aTh CJIeAYI0IMMHA KOMIIeTeHIIUSAMM:
00WeKYIbMYPHBIMU.:

— CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHUIO, aHanu3y, cuHTe3y (OK-1);

—FOTOBHOCTBIO JIEHCTBOBaTh B HECTAHAAPTHBIX CUTyallUsIX, HECTH COLMAIBHYIO U ITHYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie peuienus (OK-2);

— TOTOBHOCTBIO K CaMOPa3BUTHUIO, CAMOPEATU3ALINH, HCII0JIB30BaHHIO TBOpUeckoro noteHnuana (OK-3);

— CIIOCOOHOCTBIO COBEPLICHCTBOBaTb M pa3BUBaThb CBOM HMHTEIUIEKTYaJbHBIH M OOILEKYJIbTYPHBIH
YpOBEHb, IMOJy4yaTb 3HaHUS B OO0JIACTU COBPEMEHHBIX NPOOJEM HayKH, TEXHUKH M TEXHOJOIHH,
I'YMaHHTApHBIX, COLMAIBHBIX U 3KOHOMUYeCKHX Hayk (OK-4);

— CIIOCOOHOCTBIO K HPO(ECCHOHATBHOMY POCTY, K CaMOCTOSTEIbHOMY OOYYEHHMIO HOBBIM METOJaM
UCCIICIOBAHMsI, K M3MEHEHHIO HAyYHOrO U  HAYYHO-TIPOM3BOJACTBEHHOro mpoduis  cBoei
npodeccronanbHoi AestenbHocTr (OK-5);

— CIIOCOOHOCTBIO B YCTHOM M IUCBMEHHOW peud CBOOOIHO MOJIb30BaTbCsi PYCCKMM M HMHOCTPaHHBIM
SI3BIKAMU KaK CPeACTBOM JesioBoro obienus (OK-6);

— CIIOCOOHOCTHIO Ha MPAKTUKE MCIOIb30BaTh YMEHHUS M HAaBBIKM B OPraHM3AIMM HCCIEIOBATEIbCKUX U
MPOEKTHBIX PadOT, B ynpasieHnn KoyuiektuBoM (OK-7);

— CIIOCOOHOCTBIO HAaXOJWTh TBOPYECKHWE PELIEHUS COLMAIbHBIX U MNpO(EeCCHOHANBHBIX 3ajad,
TOTOBHOCTBIO K MPHHSATHIO HecTaHIapTHBIX pemienuit (OK-8);

— CIIOCOOHOCTBIO € TIOMOLIbI0 MH(OPMAIIMOHHBIX TEXHOJIOTUH K CaMOCTOSITEIbHOMY NPUOOPETEHUIO U
UCIOJIb30BAaHUIO B IPAKTMUYECKON AESITENbHOCTH HOBBIX 3HAaHMW M YMEHUH, B TOM 4Hcie B 00JacTsX
3HAHUH, HENOCPENCTBEHHO HE CBSI3aHHBIX co cepoii JESITEIbHOCTH
(OK-9);

06wenpogeccuonanbHbIMu KOMNEMmeHYUsMU.

— FOTOBHOCTHIO K KOMMYHUKAIIMU B YCTHOM M MMCbMEHHOM (hopMax Ha pycCKOM U MHOCTPAHHOM SI3bIKaX
JUTS perenus 3aaa4 npodeccuonanbuoi aesreapuoctu (OITK-1);

—TOTOBHOCTbIO PYKOBOJUTH KOJUIGKTUBOM B cdepe cBoel MNpodecCHOHATbHONW NeATeIbHOCTH,
TOJIEPAaHTHO BOCHPHUHUMAS COLHUAIbHBIC, STHHYECKHE, KOH(ECCHOHANbHBIE M KYJIbTYypHBIE pa3IHyHs
(OIIK-2);

— CIIOCOOHOCTBIO K MPO(PecCHOHANIBHOM JKCIUTyaTallud COBPEMEHHOIO 00O0pYyJOBaHMS M HpUOOpPOB B
COOTBETCTBUH C HaIpaBJIEHUEM u npoduieM MIOATOTOBKH
(OIIK-3);

—TOTOBHOCTHIO K HCHOJb30BAaHUIO METOJIOB MaTEeMaTHYeCKOro MOJEIMPOBAHUS MAaTepUalioB U
TEXHOJIOTUYECKHX TMPOILIECCOB, K TEOPETHMUECKOMY aHalM3y M OSKCHEPUMEHTAlIbHOMH IpOBEpKE
teopernueckux rumnore3 (OITK-4);

— FOTOBHOCTBIO K 3aIIUTE 00BEKTOB MHTEIEKTYaIbHONH COOCTBEHHOCTH M KOMMEpPLHUAIN3ALUHU paB Ha
00BEKTHI MHTEIICKTYaIbHOM cobcTBeHHOCTH (OTIK-5);
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npogheccuoHanbHbIMU KOMREMEHYUAMU, COOMBEMCMEYIOWUMU BUOAM NPOPDECCUOHANLHOU OesiMeNlbHOCMU,
Ha KOMOopble OPUEHMUPOBAHA NPOSPAMMA MASUCTIPAMYPbL.
— CIIOCOOHOCTBIO OPIraHU30BbIBATh CaMOCTOSITENIBHYI0 U KOJUIEKTHBHYIO HAy4YHO-HCCJIEI0BATENIbCKYIO
paboty, pa3pabaTbiBaTh IUIAaHBI W TPOTPAMMBI MPOBEACHUS HAYYHBIX HCCICJOBAHUNA M TEXHUYECKHUX
pa3paboToK, pa3pabareiBaTh 3aganus A ucrnonnutenci (IK-1);
— FOTOBHOCTBIO K TOMCKY, 00pa0OTKe, aHalIu3y M CHCTeMaTHU3allMd HAy4YHO-TEXHHYECKOH MH(popManuu
10 TEME MCCIIC0BaHMsI, BEIOOPY METOAMK U CpeACTB pemieHus 3aaaun ([1K-2);
— CIIOCOOHOCTBIO HCIIONIb30BaTh COBPEMEHHBIE NMPHOOPHI M METOIMKH, OPraHM30BBIBATH IPOBEACHUE
IKCIICPUMEHTOB U UCIIBITAHUI, IIPOBOANUTH UX 00PabOTKY U aHAIU3UpOoBaTh ux pe3ynabraTsl (I1K-3);
3nams:
— IPUHLUIOBI U TOPSJIOK MOCTAaHOBKH M (HOPMYJIMPOBAHUS 3a/1a4 HAYYHBIX HMCCIEJOBAHUN HAa OCHOBE
pe3yabTaTOB MOKMCKa, 00Pa0OTKH U aHAIM3a HAyYHO-TEXHUYECKOW HH(pOpMaLUY;
— (pu3MKO-XMMUYECKHE OCHOBBI CHHTE3a BBICOKOTEMIIEPATYPHBIX (PYHKLIMOHAIBHBIX MaT€pUaIOB, METOIbI
UX UCCIIEI0BAaHUS U IPOEKTUPOBAHUS CBOMCTB;
— [paBuiia U MOPSAOK MOATOTOBKM HAYYHO-TEXHUYECKUX OTYETOB, aHAIMTUYECKUX 0030pOB U CIIPABOK,
TpeOOBaHUS K IMPEJICTABICHUIO PE3YJIbTATOB IPOBEIEHHOIO MCCIEJOBAHUS B BUAE HAY4YHOIO OTYETa,
CTaTbU WJIM JIOKJIA/a;
— MIPUEMBI 3aLUThl HUHTEIJIEKTYaJIbHOU COOCTBEHHOCTH.
Ymemy:
— pa3pabaTbIBaTh HOBbIE TEXHUYECKUE U TEXHOJOTMYECKHE PEIIECHUS HA OCHOBE PE3YJIbTaTOB HAayYHbIX
HCCIICIOBAHUN;
— C03/1aBaTh TEOPETUYECKHE MOJENINM TEXHOJOTHYECKUX IPOLECCOB, MO3BOJSIOIIUX MPOrHO3UPOBAThH
TEXHOJIOTUYECKHE IapaMeTpbl, XapaKTEPUCTUKH alllaparypbl M CBOICTBA IOJY4aeMbIX BEIIECTB,
MaTepHaIoB U U3EIHIL;
— pa3pabarbiBaTh IpPOrpaMMbl U BBINNOJHATH HaydyHble MCCIEIOBaHUSA, OOpabOTKY M aHalIM3 MX
pe3yabTaToB, (HOPMYIHUPOBATH BBIBOJBI M PEKOMEHIAIINY;
— KOOPAMHUPOBATH PabOTHI 110 COMPOBOXKICHUIO PEATN3ALUHU PE3YIbTaTOB paOOTHI B IIPOU3BOICTBE.
Braoemy:
— METOJIOJIOTHEeH M METOJMKOM aHalu3a, CMHTE3a U ONTHMHU3ALMHU MPOIECCOB OOECIEeYeHHs KadecTBa
UCIBITaHUH, cepTU(UKALNN TPOAYKIIUU C IPUMEHEHUEM MPOOJIEMHO-OPUEHTHPOBAHHBIX METOJI0B;
— HaBbIKAMU pabOThl B KOJUIEKTHWBE, IUJIAHUPOBAHUS U OpPraHU3alud KOJUIEKTUBHBIX HAay4HBIX
HCCIICIOBAHUM;
— CIIOCOOHOCTBIO pelIaTh MOCTABJICHHBIE 3a/1a4M, HCIIOJIb3Ysl YMEHHS M HAaBBIKM B OPraHU3aIllUM HAyYHO-
HCCIIEI0BATENCKUX U TEXHOJIOIMYECKHX PadoT.
3. Kpatkoe coep:kaHue rocy1apcTBeHHON UTOrOBOIi aTTeCcTallMU
['ocymapcTBeHHass MTOroBas aTTecTalUs OOydYaloUIMXCS 10 MpOorpaMMe MAarucTpaTypsl
MPOBOAUTCS B (opMe 3aliuThl BBINYCKHOW KBanupukanuonHoi padotel (BKP) — marucrepckoii
auccepranuu. ['ocynapcTBeHHas utoropas arrectanus B popme 3amutel BKP npoxonut B 4 cemectpe Ha
0a3e 3HaHMI, MOJIYYEHHBIX CTYACHTAMU MPH U3yYEHUH TUCHUIUIMH HanpaieHus 18.04.01 Xumuueckas
TEXHOJIOTHSI.
['ocynapcTBeHHass UTOrOBasi aTTECTallUsl O0y4arOUIMXcs M0 IporpaMMe MarucTparypbl — 3aluTa
BBIITYCKHON KBaTM(PUKALIMOHHOM pabOThI MPOBOAUTCS rOCYIapCTBEHHON K3aMEHAIMOHHOM KOMHCCHEH.
KonTponb 3Hanuit obydaromuxcs, nonydeHHbIX npu ocBoeHun OOII, ocymiecTBisieTcs myTeM
npoBezaenus 3amuTel BKP 1 npucBoenus kBanudukanum «Maructp.
4. O0beM rocy1apCcTBEHHOM UTOTOBOM ATTECTALUM
[Iporpamma oTHocuTcs K 0Oa3zoBoi wacTu ydeOHoro miaHa, K Onoky 3 «locynmapcTBeHHas
utorosas arrecranus» (b3) m paccuntana Ha cocpemOTOUYCHHOE TPOxXokaeHue B 4 cemectpe (2 Kypce)
obyuenus B obOwveme 216 u (6 3ET). IIporpamma mnpenmonaraer, 4To oOy4aromuecsi HMEIT
TEOPETUYECKYI0 M IMPAKTUYECKYI0 TIOATOTOBKY B O0JIACTU XHUMHUYECKOW TEXHOJIOTUH TOHKOTO
OpPraHUYECKOr0 CUHTE3A.
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o B 3auerHBIX B akanem.
Bunst yueOHol paboTh
eAMHHIIAX qacax
OO01masi Tpy10eMKOCTb IMCUMILIMHBI 10 Y4eOHOMY IJIAHY 6,0 216
CamocrosiTesibHas padora (CP): 6,0 216
Brimonnenue, nanucanue u opopmiernne BKP 6,0 216
Bua kourpous: 3amura BKP 3amuta BKP

4.8 ®akyJbTATHBBI
AHHOTanuA padoyeil MpOrpaMmMbl AHCUUIIMHBI
«IIpodeccuonaibHO-opueHTHPOBAHHBII nepeBoa» (PT/.1)

1. Heab AMCUMIUIMHBI — TIPUOOPETCHHE OOYYAOIIMMHUCS OOIIe, KOMMYHMKATHBHOW W
npoeCCUOHATBLHON KOMIIETCHIIMK, YpOBEHb KOTOPHIX Ha OTAEIBHBIX AITamax S3bIKOBOH IMOATOTOBKH
MO3BOJISIET  BBIMOJHATH Pa3iiMYHble BUABl MNPOPECCHOHATBHO OPHUEHTHUPOBAHHOIO IIepeBOoJa B
MPOU3BOACTBEHHON Y HAYYHOU JI€ATEIIbHOCTH.

2. B pe3yabrare u3yuyeHHsl AUCHHUILUIMHBI 00yyalomuiicsi 1Mo MporpaMMe MarucTpatypsbl
JMOJIKeH:

Obnaoams cnepyroummu  obmekynbTypasiMu  (OK) u  obmenpodeccuonansupivu  (OIIK)
KOMIICTEHIIHSIMHU

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaH3allfH, HCIIOJb30BAHUIO TBOPUYECKOTO
noreniuana (OK-3);

— CIOCOOHOCTBIO K MpOo(hecCHOHAILHOMY POCTY, K CaMOCTOSITEIbHOMY OOYYEHHIO HOBBIM
METOAaM HWCCIEIOBaHUsA, K HW3MEHEHHI0O HAYYHOTO W HAayYHO-TIPOM3BOJICTBEHHOTO MpOodMiIs CcBoOeH
npodeccroHanbHoi AestenbHocTr (OK-5);

— CIOCOOHOCTBIO B YCTHOM M NHUCHBMEHHOW peud CBOOOJHO TOJH30BATHCS PYCCKUM H
MHOCTPAHHBIM SI3bIKAMH KaK CpeicTBOM JiesioBoro odrenus (OK-6);

- TOTOBHOCTBIO K KOMMYHHKAIlMM B YCTHOH M THCHMEHHOW (opMax Ha pPYCCKOM H
HHOCTPAHHOM SI3bIKaX IS peIIeHuUs 3a1a4 npodeccuonanbroi aestenbaoctu (OITK-1);

- TOTOBHOCTBIO ~ PYKOBOAMTH KOJUIGKTUBOM B cepe cBoel mnpodeccHoHanbHOM
JesTeIbHOCTH, TOJIEPAHTHO BOCIIPUHUMAs COLIMAJIbHbBIE, STHUUYECKUE, KOH(PECCUOHANBHBIE U KYJIbTypHBIE
pazmuuus (OITK-2).

3namo:

- OCHOBHBIE CITOCOOBI TOCTUKEHUSI SKBUBAIEHTHOCTH B IIEPEBO/IE;

- OCHOBHBIE ITPHEMBI IIEPEBO/IA;

- S3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIMHU S3bIKa KaK CHCTEMBI;

- JOCTaTOYHOE JJIsl  BBIMOJHEHUS TMEepeBOja  KOJIMYECTBO  JICKCHUECKUX  €IMHMIL,
(bpa3eosorn3MoB, B TOM YHCJIE COIMATBHBIX TEPMUHOB U JIMHTBOCTPAHOBETUECKIX PEATHH.

Ymemn:

— IPUMEHSATh OCHOBHBIE IIPUEMBI IIEPEBOAA;

- OCYLIECTBISATh  NHCbMEHHBIH  MEpeBO]l €  COONIOJIEHMEM  HOPM  JIEKCHMYECKOU
HKBHBAJIEHTHOCTH, COOIIO/IEHUEM I'PaMMaTHYECKUX, CHHTAKCUUECKUX M CTHIIMCTHYECKUX HOPM;

- 0(OpMIIATH TEKCT NMEePeBOa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYLIECTBIATh MEpPeBOJ] C COOJIOJEHHEM HOPM JIEKCHYECKOH HKBUBAJIEHTHOCTH,
COONTIOJICHNEM T'pPaMMaTHUECKUX, CHHTAKCHUECKMX U CTHJIMCTHYECKHMX HOPM TEKCTa IepeBoaa W
TEMIOPATIBHBIX XapaKTEPUCTUK UCXOAHOTO TEKCTA.

Braoemy:

- METOAMKOW  TIPEANEPEeBOAYECKOTO  aHajiM3a TEKCTa, CIHOCOOCTBYIONIEH TOYHOMY
BOCTIPHSITHIO UCXO/IHOTO BBICKa3bIBaHUS;

- METOAMKONW MOJArOTOBKM K BBINOJHEHUIO MEPeBOJa, BKJIIOYas MOUCK HH(GOpMAIMM B
CIIPaBOYHOM, CIIEIMATIBHOM JINTEPAType U KOMITBIOTEPHBIX CETSIX;

- OCHOBAMH CHCTEMBI COKpAIIEHHOW TIEPEeBOTIECKO 3aICH TPH BHITIOJTHEHUH TIEPEBO/IA;

- OCHOBHOW MHOSI3BIYHON TEPMHUHOJIOTHEN CIIEIHAIIBHOCTH,
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- OCHOBaMH pedepupoBaHUs U AHHOTUPOBAHMS JIUTEPATYPHI MO CHEIUATHHOCTH.

3. KpaTkoe conepxanue Q1M CUMILIAHBI:

Beenenue. [Ipenmer u posib nepeBoja B COBpeMEHHOM oOmiecTBe. Pa3nnyHble BUABI MEepeBoja.
3amaun ¥ MECTO Kypca B IMOATOTOBKE 0aKanaBpa TEXHUKU U TEXHOJIOTHH.

Mooyns 1.

1.1. CpaBHeHue mopsiika CIIOB B aHIJIMHUCKOM M pycckoMm ImpemioxeHusix. IlepeBoa mpoctoro
MTOBECTBOBATEIBLHOTO TMPEAJIOKEHUsT HACTOAIIEro, Oyaymiero U mpoueamero BpemMeHH. OcoOeHHOCTH
NepeBO/ia BOIIPOCUTEIBHBIX U OTPULIATENILHBIX MPEIOKEHUH B Pa3IMYHBIX BPEMEHAX.

1.2 IlepeBon mpemnoxxkeHuit Bo BpemeHax Indefinite, Continuous. UTeHne u mepeBoja MO TeMe
«XuMHS».

Mooyns 2.

2.1. IlepeBox mpemioxkennii Bo BpemeHax rpymnn Perfect, Perfect Continuous (yTBepauTeNbHEIE,
BOIIPOCUTEIbHBIE U OTpuLaTeNibHbIe PopMbl). OCOOEHHOCTH YIOTPEOIeHUSI BCIOMOTaTeIbHBIX TJ1aroJioB.

2.2 IlepeBon cTpagaTeNbHOrO 3ajora. TpyAHble cilydad IEpeBOAA CTPAAATEIbHOrO 3ajora.
UreHue u nepeBoji TEKCTOB 1o TeMe «Hayka u HaydHbIe METOAB». AKTHUBU3AIUS JIEKCUKU MPOUYNTAHHBIX
TEKCTOB.

2.3. IlepeBon mpuaatouHbix mnpemioxkenuid. [Ipumarounsie noanexamme. IlpumaTounsie
ckazyemble. llpumarounsie omnpenenutensHbie. [IpumaTodnbie 00CTOATENBCTBEHHBIE, MPHUIATOYHBIC
JOTIOJTHUTEIIbHEIE.

2.4. Tunsl ycIOBHBIX MPEATIOKEHUH, MpaBUiia U 0COOCHHOCTH uX mnepeBoja. [IpakTuka nepeBoaa
Ha IIpuMepax TeKCToB 0 xumuu, J[.11. Menaeneese, HayKe U TEXHOJIOTUU.

2.5. TlepeBoa mpenyoKeHUW € y4eTOM IpaBWiia coriiacoBaHus BpemeH. [Ipsimas u KocBeHHas
peub.

2.6. Paznuunblie BapuaHTHI IEPEBO/A CYIIECTBUTEIHHOTO B MPEATOKEHUH.

2.7. MopanbHbBIe TIarojibl 1 0COOEHHOCTH UX TepeBoja. Pa3BuTHE HABBHIKOB MEpeBOJA MO TEMeE
«Hayxka 3aBTpaniHero gHs».

2.8. CnenuaiipHas TEpMUHOJIOTHS 110 TeMe «JIabopaTtopusi».

2.9. Cokpatenust. OcoOEHHOCTH HX nepeBojia. Pa3BuTHe HaBBIKOB IMepeBo/ia Ha IPUMEpE TEKCTOB
o TeMe «Jlaboparopusi, U3MepeHus: B XUMUN».

Mooyns 3.

3.1. Henwunwsie ¢opmbl rtnarona. WupuuutuB (HeompenenenHas ¢opma rnarona). Poub
MHOUHUTHBA B MPEIJIOKEHUN M BAPHAHTHI IEpeBO/ia Ha pPyCCKuil s3bIK. [Ipuyactus u repyHami.

3.2. Un¢punutuBHbIE 000pOoTHL. OOOPOT NOMOJHEHHE ¢ MHPUHUTHBOM. BapuaHThl nepeBoja Ha
pycckuit s3b1k. TepmuHonorus no teme «CoBpeMEHHBIE TEXHOIOTHM.

3.3. OGopoT noanexaniee ¢ MHPUHUTUBOM. Pa3nuuHble BapuaHThl NepeBoja. TepMUHOIOTHUS 1O
TeMe «XUMHUYecKast TEXHOJIOTUs.

3.4. IlepeBoj nMpU4acTHBIX 000POTOB. AOCOJIIOTHBIN MPUYACTHBIM 000POT M BapUaHThI IEPEBOA.
Pa3BuTHe HaBBIKOB MEPEBO/IA MO TEME «XHUMHUYECKask TEXHOJIOTHS.

4. O0beM y4eOHOM JUCIUIIMHBI:

. B 3auerHbIX B akazgem.
Bunpt yueOHoi paboThI
eIMHUIIAX qacax

O0mas TPy10eMKOCTh TMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 72
AyAUTOpHBIE 3aHATHS: 1,0 36
Jlexmnm (Jek) - -
[Tpaktuueckue 3ansatus (I113) 1,0 36
CamocrositesibHas padora (CP): 1,0 36

3ader ¢
Buj koHTpoJIsi: 3a4eT / IK3aMeH .

OIIeHKOii

AHHOTaNUs Y4eOHOM MPOrpaMMspl JUCHHUILIMHBI
«CoIHOJIOrus H MICUXOJIOTHSI PodeccuoHANIBLHOM AesiTeibHOCTHY (DPT/.2)
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1. Heap aucuHumiInHbl — (GOPMUPOBAHHME COLMAIBHO OTBETCTBEHHOW JIMYHOCTH, CIIOCOOHOMU
OCYLIECTBIATh KPUTHUECKUIM aHaiu3 MNpoOJEMHBIX CHUTyallMi, BbIpaOaThiBaTh KOHCTPYKTUBHYIO
CTpaTerHIo ICHCTBUN, OPraHW30BBIBATE U PYKOBOAMTH paOOTON KOJUIEKTHBA, B TOM YHCJE B IPOLECCE
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUSA, pedieKCHpPOBaTh CBOE NOBEICHME, BBICTpAUBaTh U pPEAM30BbIBATH
CTpaTeruio Npo(ecCHOHANTBHOTO Pa3BUTHS.

2. B pe3yabraTe HM3y4eHHMs AUCHHMIIMHBI O0y4aloUIWiicsl MO NpPOrpaMMe MarucTpaTyphbl
JOJIKeH:

Obnadams cnenyronmumu  o0mekyabTypHbiMu  (OK) u  obmenpodeccuonanpabivu  (OITK)
KOMIIETEHIUSIMMU:

- CIOCOOHOCTBIO ~ COBEPIICHCTBOBAaTh M  pa3BUBaThb CBOM  HMHTEJUICKTYAIbHBIH U
OOIIEKYJIbTYpHBI YpOBEHb, 0JIydaTh 3HaHHS B 0O0JACTH COBPEMEHHBIX MPOOJIIEM HAyKH, TEXHUKH U
TEXHOJIOTUH, T'YMaHUTAPHBIX, COLUAIBHBIX H dKOHOMHUYECKHX HaykK (OK-4);

- TOTOBHOCTBIO ~ PYKOBOAHMTH KOJUIGKTUBOM B cepe cBoeld mpodeccHoHaNbHOMI
JesTeIbHOCTH, TOJIEPAHTHO BOCIPUHUMAs COLIMAIbHBIC, STHUYECKNE, KOHPECCUOHAIbHbIE U KYJIbTYpPHbIE
pazmuuus (OI1K-2).

3namy:

- CYIIHOCTh NpOOJeM OpraHu3alMil W CaMOOpraHW3allMy JIMYHOCTH, €€ IIOBEJCHUS B
KOJIJICKTHBE B YCIOBUAX NMPO(ECCHOHAIBHON IS TEIbHOCTH;

— METOJIbl CaMOOpraHM3allMM U Pa3BUTHS JIMYHOCTH, BBIPAOOTKHM Li€JernojaraHus |
MOTHBAI[MOHHBIX YCTAHOBOK, pPa3BUTHs KOMMYHMKATHBHBIX CIIOCOOHOCTEH M NpO(ecCHOHATBHOTO
MIOBE/ICHUS B IPYIIIIE;

— KOH(INKTOJIOTUYECKHE aCTIEKThI YIIPABJICHUS B OPTraHU3aINN;

— METOJIMKM M3YyYEHUS COLMAJIbHO-IICUXOJIOTUYECKUX SBJICHUM B cdepe ynpaBieHUs U
CaMOYIIPaBJICHUSI TMUHOCTH, IPYIIIIbI, OPraHU3ALUH.

Ymemy:

— IUTAHUPOBATh U peIaTh 3a7addl JMYHOCTHOTO M MPO(PECCHOHATBHOTO Pa3BUTHS HE TOJBKO
CBOETO0, HO U WIEHOB KOJIJIEKTUBA;

- aHAJIM3UPOBATh MPOOJIEMHBbIE CUTYallud Ha OCHOBE CHUCTEMHOIO MOJXOJa, BhIpabaThIBaTh
CTpaTErui0 JEHCTBUM, HCIIOJIb30BaTh METOJAbl JUArHOCTHKM KOJUIEKTMBA M CaMOJUArHOCTHUKH,
CaMOII03HaHUsl, CAMOPETYJISLIUN U CAMOBOCIIUTAHUS;

- YCTaHABIMBATh C KOJJIETAaMHU OTHOULIEHMS, XapaKTEPU3YIOLIHECS] KOHCTPYKTUBHBIM
YPOBHEM OOIIICHNUS;

- BbIpabaThIBaTh KOMAHJHYIO CTPATErHIO JUIS JOCTH)KEHHS MMOCTABICHHOM e/ B peIleHUH
po¢eCCUOHANIBHBIX 3a]1a4.

Braoemy:

- COLIMAJIbHO-TICUXOJIOTMYECKUMH TEXHOJOTUSMU CaMOOPTraHU3allMA U Pa3BUTHS JINYHOCTH,
BBICTPAaUBaHUs U pealn3alii TPAaeKTOPUN CaMOPa3BUTHUS;

- TEOPETUYECKUMH W MPAKTUUYECKMMM HABbIKAMHU TNPEAYNPEXJIECHUS U  pa3pelieHus
BHYTPUJIMYHOCTHBIX, TPYIIIOBBIX U MEXKYJIBTYPHBIX KOH(IUKTOB;

- croco0aMM MOTHBALMM 4IEHOB KOJUIEKTHBAa K JIMYHOCTHOMY U NPO(EeCcCHOHATBHOMY
Pa3BUTHIO;

- CMOCOOHOCTSIMH K KOHCTPYKTUBHOMY OOIIEHHUIO B KOMaH/Ie, pe(IeKCUU CBOETO MOBEACHUS
U JIUJIEPCKUMU KaueCTBaMHU.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Mooyne 1. Obwecmso u n1uuHOCMb: HOBbIE YCN08UA U PAKMOPLL NPOPECCUOHANLHO20 PA3GUMUS
JUYHOCTU.

1.1. CoBpemeHHOEe OOLIECTBO B YCIOBHUSX TIIoOanu3auud W HHPoOpMaTuzauuu. Turbl
COBPEMEHHBIX O0IIECTB: 00LIECTBO pUCKa, O0IIECTBO 3HaHUA, HH(POpMaImoHHoe ob1ecTBo. ColnanbHbe
U TICUXOJIOTUYECKHE TociencTBus nHpopMaruzauuu oduiectBa. dyrypomok. Kynbrypomok. AHoMus.
AnantanoHHble KOMMHI-CTpaTeruu. JINYHOCTh B COBpeMeHHOM ob1ecTBe. Peduexcupyromuii HHIUBUA.
YenoBek Kak cyObeKT AesTelbHOCTH. CaMOAarHocTUKa U CaMOaHaiu3 Mpo(ecCuOHATBbHOTO Pa3BUTHSL.
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1.2. O6mee mousTHe O AUYHOCTH. JIMYHOCTH M ee cTpykTypa. CaMOCO3HaHHE: CaMOIIO3HAHUE,
CaMOOTHOLIEHHE, camoperyysiuna. OCHOBHbIE MOAXOJbl K M3YYEHHIO JIMYHOCTHU. Pa3BuThE JTUYHOCTH.
CouunanpHass M IICHUXOJIOTHMYECKAss CTPYKTypa JMYHOCTH. L[eHHOCTHBIE OpHMEHTAUMHU W NPEANOYTEHUS
auuHOCTH JIM4HOCTE B cHcTeMe HempepblBHOro oOpasoBanusi. CaMoo0pa3oBaHHE KaK OCHOBA
HEenpepbrIBHOIO o0pa3oBaHus. TojlepaHTHOE BOCHPUSITHE COLMATIbHBIX, STHUYECKUX, KOH(PECCHOHATbHBIX
U KyJIBTYPHBIX Pa3IUuuil.

1.3. CounanpHble U ICUXOJIOTUYECKHUE TEXHOJIOTMH CAMOOPTIaHU3aUU U CAMOPA3BUTHSI JIMUHOCTH.
TemnepameHT M XapakTep B CTpyKType Ju4HOocTH. [IposiBieHne TtemmepamMeHTa B JAESTEIbHOCTH.
Crpyktypa m Tunonorus xapakrepa. PopmupoBanue xapakrepa. [locTpoeHune B3aUMOJEHCTBUS C
JIOJbMU C YYETOM HUX HMHJIUBUIYyaJIbHBIX pasinuuil. CTpaTeruu pa3BUTUS U CaMOPA3BUTHUS JIMYHOCTH.
JInuneie npuoputetsl. llenenonaranue. LleHHOCTM Kak ocHOBa uenenojaraHus. Llenn u KirodeBble
obnactu xu3HH. Life Managment u )u3HEHHBIC 1€MW, Smart - 1enu U Haaunenu. Llens u npu3BaHHBIC
o0ecrneunTh ee TOCTHKeHU 3a1aun U maru. Komunr-crpareruu. MckyccTBo ynpaBisTh COOOH.

1.4. KoruutuBHble  mpoueccel  JuyHocTH. OOmass  XapakTepUCTHKAa  KOTHUTHBHBIX
(mo3HaBaTeNbHBIX) MpoleccoB JUYHOCTU. OllylleHHe U BOCIPHUSATHE: BHJbI, CBOHCTBA, OCOOEHHOCTHU
pa3BuTHs. BHHMaHWe W TaMATh: BUIBI, CBOMCTBA, (yHKIMH. Pa3BuTHEe W BOCIHUTAaHHE BHUMAHMS.
BospactHple W UHOUBUIyaJdbHbIE OCOOCHHOCTH MaMATU. llpueMbl paroHaIbHOTO 3ay4YHBAHMSL.
Mpiienne u ero GpopmupoBanue. TUIONOTHS MBIIUICHHS: (DOPMBI, BHJIBI, ONIEPAIH, HHINBHIYaIbHBIE
0cobeHHOCTH. Mbinuienne u pedb. CriocoObl akTUBHU3AIMK MbIIIeHHs. BooOpakenue: BUubl, QyHKIIHUH,
pasButHe. BooOpaxenune u TBOpdecTBO. I[Ipmembl 3(dexTHBHOrO YreHus. TpeHHpOBKa NaMATH U
BHUMAaHMUSI.

1.5. dyHKIIMOHATBHBIC COCTOSIHHS YenoBeka B Tpynme. Ctpecc m ero mpodriaktuka. OOrmiee
MOHATHE 00 HSMOLMAX W YyBCTBaX: (YHKIMH, Kiaccudukamus, ocoOeHHOCTH pa3BUTHSA. CrnocoObl
yIpaBiIeHUsI CBOMM 3MOLIMOHAIBHBIM cocTostHueM. OOuiee mpencrasieHue o Boise. Ilcuxonoruueckast
CTPYKTYypa BOJIEBOrO akTa. Pa3Butue m BocnuTanue cuiibl BoJu. OyHKIIMOHATIBHBIE COCTOSHUS YEJIOBEKa
B Tpyne. Perynsatopel ¢yHKuImOHanbHBIX cocTosiHuM. Kiaccudukanms (yHKIMOHAIBHBIX COCTOSHUH.
[lcuxonoruueckuii crpecc kak (GyHKIMOHaIbHOE coctosinue. [lcuxomorus crpecca. Ilpodunaktuka
ctpecca #  (opMHpOBaHHE CTpecCOyCTOMUMBOCTH. Meronpl  ynpaBieHuss (QYHKIUMOHAJIbHBIMU
COCTOSTHUSIMHU.

1.6. Tlcuxonorusi mnpodeccuoHaIbHONU neaTenbHOCTH. YemoBek u  mpodeccus. CrpykTypa
npodeccuoHaIbHON  AedaTenbHOCTU. Ilcuxonoruueckue HampaBlieHHs MCCIEOBAHUS 4YeJOBEKa B
CTPYKType mpodeccruoHanbHOU aedrenbHocTU. [IpodeccuorpadupoBanre Kak METOA H3Yy4EHHUS
npodeccuoHambHOM  AedTenbHOCTH.  Buasl  mpodeccuorpadgupoBanus.  3ajaud  [CUXOJIOTUH
npodeccuoHanbHO  gesTenbHOCTH.  Ilcmxomornueckne  NpU3HAKK U PETYISTOPHl  TpyAa.
ITpodeccronanbHO BaKHbIE Ka4ecTBa.

Mooy 2. Yenosex kak yuacmuuk mpyooeo2o npoyecca

2.1. OcHOBHBIE 3Tambl pa3BUTHA CyObeKTa TpyAa. UenoBeK Kak CyOBEKT Tpyda: CTPYKTypa
OCHOBHBIX KOMIIOHEHTOB. JTambl pa3BUTUs cyObekTa Tpyaa (nmepuonusauus E. A. Kiumona). Kpusucel
npodeccuonanbHoro craHosiaeHus (E. @. 3eep). BHyTpuiIM4YHOCTHBIN KOHQUIMKT M CIIOCOOBI €ro
paspelieHus.

2.2. TpynoBast MOTHUBALlUsl M YIOBJIETBOPEHHOCTh TPyAOM. [IoTpeOHOCTH M MOTHBBI JTMYHOCTH.
Knaccudukanmst morpedHOCTEH M BRI MOTHBaMH. Mepapxus motpedHoCTel (mupamuma A. Macinoy).
TpynoBas motuBarusi. Motussl TpyaoBoro noseneHus (B. I'. [lommapkoB). OCHOBHBIE T€OpUH TPYIOBOM
MOTHBAIMH U yaoBjIeTBOpeHHOCTH TpyaoM (. Makknenann, @. I'epubepr, B. Bpym u ap.). Mortuanus
MOBEJICHUS YeoBeKa B opranu3anuu. CyIHOCTh MOTUBAIMH KaK (PYHKIIUH yIIPaBICHHUS B OpraHU3aLUU.
[Ipupona wmotuBanuu. @OYHKIUHM MOTHBOB TMOBEACHUSA UejgoBeka. MoTuBaluus U yIpaBicHHE.
Ilcuxonoruyeckre TEOpUM MOTUBALMU B opraHu3anuy. ColnaabHO-3KOHOMHUYECKNE TEOPUN MOTHBALMH.
HccnenoBanus MoTuBauu. MeTOAUKH OINpeieIeHHs] MOTUBAILMH K YCIIEXY.

2.3. lenenonaranue M IJIaHUPOBaHUE B NPOQECCHOHATBHOM AeaTenbHOCTH. llcuxomornueckas
CHUCTEMa TPYIOBOW JEATETLHOCTH. MOTHBAIIMOHHBIM TPOIlECC KaK OCHOBA IleJeTojiaraHus. DTarbl
nocTkeHus nend. CTpyKkTypa MOTHBAlIMOHHOTO Tporecca. Kputepuu 3¢h(ekTHBHOCTH LieernoaraHusl.
Knaccudukanms neneii. PazpadoTka mporpammel peanuzamnuu mend. CTpaTernieckoe miaHupOBaHue.
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2.4. ITpodeccuonanbuas kommyHukanus. [Icuxomnorus odmenus. CocTaBHbIC 3JIEMEHTHI IPoIecca
obmmenus. yHKUMU U BUIBI 00meHus. Tumbl obmenns. XapakTepuCTUKH JTMYHOCTH, CIOCOOCTBYIOIIHE
ycnemiHOCTH  oOmeHus. OOMeH uHdopManueil M KOMMYHUKAaTUBHbIE Oapbepbl. ABTOpUTapHas u
nuanoruyeckas kommyHukanus. OOIleHHe Kak B3auMOJEHCTBUE (MHTEpakius). MEXINYHOCTHOE
BOCIIpHUATHE U TocTpoeHne nmuaxka. [Ipopeccuonansroe obmenue. KynpTypa 1e10Boro oomeHus.

2.5. Tlcuxonoruss koHpnukra. KoHpnukr kak ocobas dopma B3aumopeiictBus. CTpykTypa,
IMHaMuKa, (yHKIMM KOH(MIMKTOB. OCHOBHBIE cTaguM pa3BUTUsA KOHGIMKTOB. Kiaccugukanus
KOH(UMKTOB. OCHOBHBIC 3Tallbl IOMCKA BBIXOJOB M3 KOHQUIMKTHOW cuTyanuu. lIpodeccruonanbHbie
KOHQUIUKTBL. McTOYHMKM KOH(MIMKTOB. KOH(IMKTOreHHbIE JUYHOCTH. YCIOBHUS KOHCTPYKTHMBHOI'O
paspelieHnss KOH(IMKTOB. YTpaBieHHE KOH(PIUKTHBIMH CHUTyallMsMH B KojuiekTuBe. ColraiabHbIE
TEXHOJIOTUH NPENyNPEKICHNS U pa3pelieHUss KOH(PIUKTOB B KOMaH 1€ U OpraHU3alUH.

2.6. Tpynosoii kosmiektuB. Ilcuxonoruss coBmectHoro tpyna. I'pymnma. KosnekTusbl.
Opranunzauuu. [TonsTue rpynisl. Buasl rpynin: ycioBHbIE U peaiibHble, O0JIBIINE U MaJlble, IEPBUYHbIE U
BTOpHUYHBIE, (hopMasibHbIe U HedopMalibHbIe, pedepenTHbie rpymmbl. [IpodeccroHanbHbIe KOMIEKTUBBL
JluHamuka (OpMHpPOBAaHUS KOJUIEKTHBA. J/IMarHOCTHKa cOLMaibHBIX Ipynn. ['pynmoBas CIJIOYEHHOCTb.
I'pynnoBas aunamuka. JlesitenbHOCTh KOMaHA B opranusanuu. Conuomerpust. Ilcuxomnorus coBmecTHON
TpyAoBO# pearenbHOCTU. Ilpu3Haku rpymnmoBoro cyobekra Tpyna. Kiaccuduxauus opraHuzaiui.
Crioco0 opraHu3anuu COBMECTHOM JesTenbHOCTH. [Icuxonorus rpynnel. ColuanbHO-TICHXOJOTUYECKHUE
0COOEHHOCTH Majloil OpraHu30BaHHON Tpynibl. COLUANIbHO-TICUXO0JIOTHYECKUNA KIIMMAT TPYIIIBI.

2.7. Tlcuxonorus yrnpaBiieHUs. YTpaBJICHHE Kak couuanbHbii (peHomeH. CyObeKT W OOBEKT
yIlpaBJieHUs. YTpaBICHYECKHE OTHOLIEHHS KakK IMpeAMET HAyKH YIpaBlIeHUs. OTallbl €€ Pa3BUTHUS.
VYnopasiendyeckass AesTeNbHOCTb. OCHOBHBIE YIPaBICHUYECKUE KYJIbTYPBl: XapaKTEpHbIE UYEpPThl H
ocoOeHHOCTH. OCHOBHbBIE (YHKLUHU YIpaBleHUYECKOH nesTenpHOocTH. CoLuanbHO-ICUXO0I0IHYECKOe
o0ecriedeHre yIpaBlIeHUs] KOJUIGKTUBOM. YenoBedeckrne pecypchl OpraHW3allii M YIPaBICHUYECKHUE
npobaemsl ux 3¢ dexkTuBHOrO Hcnoab3oBanus. [Ipobiema yenoBeka B cucteme ynpanieHus. JINUHOCTD U
OpraHu3arnus.

4 O0bem yueOHOH TUCHMILINHBI:

. B 3aueTHbIX B akanewm.
Bunpsl yaeOHOM paboThI

SIMHHIIAX Jacax
OO01asi TPy10€eMKOCTh IMCHUILIHHBI N0 Y4e€0HOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHSITHS: 1,0 36
Jlexmum (JIek) 0,5 18
[TpakTudeckue 3aHATHS 0,5 18
CamocrositesbHas padora (CP): 1,0 36
Pedepar 0,33 12
Jlpyrue BUJbl CAMOCTOSITENIbHOU PabOoThI 0,67 24
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer
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TpeodoBanus K pe3yjabTaTam ocBoenusi OOII

IMPUJIO)KEHUE 1

COOTBETCTBHS KOMNeTeHUIMii 1 cocTaBHBIX yacTeid QOII marucrparypsbl o HanpasJjieHHI0 noAroToBku 18.04.01 — Xumuyeckasi TeXHOJIOTUSA
Marucrepckasi nporpaMma « XuMH4ecKasi TEXHOJIOTUsI IPUPOAHBIX FJHEPrOHOCHTe el ¥ YIJIePOIHBIX MaTepHAJIOB»

OO01e-
OO01eKyIbTypHbIE KOMIETEHIUH npogeccroHaIbHbIe ITpodeccuonansHbIe KOMIIETEHIHN
g Vuebnast KOMIIETEHILINT
:x[ JHUCLUIIINHA
2 3 4 5 6 7 8 1 2 3 4 5 g o + 1 111 11ldd
0 1 2 3 4 5 6 7 8 9
Ddunocodekue npodIeMbl HAYKA +
TeXHUKHU
Teoperuueckue u
9KCIIEPUMEHTAIIbHBIE METO b +
HCCIIeIOBAHHS B XUMUH
5 JlenoBoii MHOCTPaHHBIH A3bIK + + 4+ + o+
=
5 VI30paHHbIe TIIaBbI IPOLIECCOB U + 4 + 4
a annapaToB
§ OnTuMu3aiys XUuMHKO- + o+ + + 4 + 4+ o+ o+ 4
TEXHOJOTHIECKHX IPOIIECCOB
OreHKa PUCKOB U 9KOHOMHIECKOH
3G GEKTUBHOCTH NIPU BHEIPEHUU +

MHHOBALMOHHBIX PEIICHUH 1
TEXHOJIOTUH

BapuartuBHas 4acth
OO0s13aTenbHbIE TUCHIUTIINHBL

JlOTONTHUTENBHBIE TTIaBBI
MaTeMaTHKH

WHpopMaIoHHbIE TEXHOJIOTUH B
o0pazoBaHUU

Teopusi XUMHYECKUX MPOIIECCOB
TexHonoruu [19 u YM
IpoextupoBanue anmapato 13 u
YM Ha 0CHOBE MaTeMaTHYECKUX
Mozenen

Hayunsie ocHOBBI TOCTpOEHUS
3KOTEXHOJIOT Ui
TexHonOru4ecKue pacueTsl B
CAIIP aist npoeKTHPOBAHUS
nporueccos TexHonoruu 19 u YM
OXMA B TEXHOIOTHYECKUX
uccnenoanusax 110 u YM
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Hukn

O6me-
OO1eKyIbTYpHbIE KOMICTCHIIUH npodeccHoHaIbHbIe [TpodeccuonanbHbie KOMIECTESHIHN

Vuebuas KOMITETCHIIHN
JHCLHILIAHA

BapuaruBHas 4acteT
JIMCIHUILIHHBI TI0 BEIOOPY

OCHOBHOE H BCIIOMOTaTeNbHOE
000py0BaHUE B TEXHOJIOTUH
nepepabotku Torutiea / OCHOBHOE
1 BCIIOMOTaTeJIbHOE 000pyNOBaHNE
B TEXHOJIOTHH IIPOU3BOACTBA
YIIEPOIHBIX MATEPUAIIOB

OcHoBBI HedTeraszoBoro aena /
KomnozummonHsie yriepoaHsie +
MaTepHaIbl

Pacuer anmapaToB TeXHOJIOTHI
nepepaborku I13 / Pacuer
ammnapaToB TEXHOIOTUH
Mpou3BOACTB YM

Metoposnorust Hay4yHO-
HCCIIEIOBATENbCKOM AESITeNbHOCTH
/ TOKYMEHTALMOHHOE + + + o+ + + 4
obecrieueHne HayqIHO-
HCCIIEJOBATENBCKON PaboThI
ABTOMaTH3MPOBAHHOE
MIPOEKTUPOBAHHE
TEXHOJOTHIECKHX TPOIIECCOB
nepepaboTku HedTH U raza /
ABTOMaTH3UPOBAHHOE + o+
MIPOEKTHPOBAHHE
TEXHOJOTHIECKHX IPOIIECCOB
TIOJTy9IEHHUS! YIIePOIHBIX
MaTepHanoB

XHUMHUS ¥ TEXHOJIOTHS YTIIEPOIHBIX
HaHOMatepuaios / Pa3nenenne
MHOTOKOMITOHEHTHBIX CMeceii B
TexHosioruu [1D u YM

IIpakTuku

VYueOHast npakTuka. [Ipaktuka mo
MOTY4EHHUIO NIEPBUYHBIX
npo¢ecCHOHATBEHBIX YMEHHH U
HaBBIKOB

IIpaxTuka no nomxyueHuIo
npo¢ecCHOHATBEHBIX YMEHHH U
omnbiTa MPoQeCcCUOHANBHOM
JIESITENIHOCTH. (TEXHOJIOTHYECKas )
Hpe)I)IPII'IJTOMHaH TpaKTUKa + + + + + + + + + +
Haquo—uccne)JOBaTenLCKaﬂ + + + + + + + + + + + + + + + + +

H
-
-
-
-
-



Hukn

Vuyebuas
JUCIMITIMHA

OO1LIeKyIbTYpPHBIC KOMITCTCHIIUN

O6me-
npodeccHoHaIbHbIe
KOMITETCHIIHN

IpodeccnonabHble KOMIETEHIUH

pabota B cemecTpe

I'hA

TocynapcTBeHHas urorosas
aTTecTays

OTH

Ipodeccronansuo-
OPHEHTUPOBAHHBII NIEPEBO]
CoLHomnorus 1 ICHXOJIOTHS
podeCCUOHANILHOM AESTENbHOCTU

65



	Аннотации рабочих программ дисциплин
	1. Дисциплины обязательной части (базовая часть)
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	2. Чтение тематических текстов: «Введение в химию», «Д.И. Менделеев», «РХТУ им. Д.И. Менделеева». Понятие о видах чтения. Активизация лексики прочитанных текстов.
	3. Практика устной речи по темам: «Говорим о себе», «В городе», «Район, где я живу». Лексические особенности монологической речи. Речевой этикет делового общения (знакомство, представление, установление и поддержание контакта, запрос и сообщение инфор...
	4. Грамматические трудности изучаемого языка: инфинитив. Образование и употребление инфинитивных оборотов. Видовременные формы глаголов.
	5. Изучающее чтение текстов по темам: «Структура вещества», «Неорганическая и органическая химия, соединения углерода». Лексические особенности деловой документации. Терминология бизнес-литературы на изучаемом языке.
	6. Практика устной речи по теме «Студенческая жизнь». Стилистические и лексические особенности языка делового общения. Активный и пассивный тематический словарный запас.
	7. Грамматические трудности изучаемого языка: причастия. Различные варианты перевода причастий на русский язык. Причастные обороты и приемы их перевода на русский язык. Сослагательное наклонение. Типы условных предложений. Варианты перевода предложени...
	8. Изучающее чтение текстов по тематике: «Химическая лаборатория»; «Измерения в химии». Организация работы со специальными словарями. Понятие о реферировании текстов по специальности.
	9. Практика устной речи по темам: «Страна изучаемого языка», «Проведение деловой встречи», «Заключение контракта». Устный обмен информацией: устные контакты в ситуациях делового общения.
	10. Изучающее чтение специальных текстов. Приемы работы со словарем. Составление рефератов и аннотаций.
	11. Ознакомительное чтение по тематике: «В банке. Финансы», «Деловые письма», «Устройство на работу». Формы делового письма. Понятие деловой корреспонденции. Приемы работы с Интернетом и электронной почтой.
	12. Разговорная практика делового общения по темам: «Химические технологии», «Проблемы экологии». Сообщение информации по теме (монологическое высказывание) в рамках общенаучной и общетехнической тематики.
	Аннотация рабочей программы дисциплины «Избранные главы процессов и аппаратов химических технологий»

	1. Цель дисциплины – формирование у обучающихся общепрофессиональных компетенций, углубление и расширение знаний в области массообменных процессов химической технологии, в том числе с участием твердой фазы, и ряда тепловых процессов, позволяющих выпус...
	Обладать следующими общекультурными (ОК) и общепрофессиональными (ОПК) компетенциями: (1)
	Знать: (1)
	Уметь: (1)
	Владеть: (1)
	3. Краткое содержание дисциплины: (1)
	Модуль 1. Процессы и аппараты выпаривания растворов.
	Процесс выпаривания растворов и области его применения. Процесс выпаривания растворов в одноступенчатых выпарных аппаратах. Материальный баланс однокорпусного выпарного аппарата. Определение расхода энергии на проведение процесса в однокорпусном выпар...
	Модуль 2. Структура потоков в тепло- и массообменных аппаратах и реакторах.
	Влияние продольного перемешивания на эффективность работы колонных массообменных аппаратов и теплообменной аппаратуры. Структура потоков в случае простейших идеальных моделей: идеальное вытеснение (МИВ) и идеальное смешение (МИС). Методы исследования ...
	Модуль 3. Изучение процесса сушки в химической промышленности.
	Контактная и конвективная сушки. Сушильные агенты, используемые в процессе сушки. Свойства влажного воздуха как сушильного агента. «H-X» диаграмма состояния влажного воздуха (диаграмма Рамзина). Материальный и тепловой баланс конвективной сушильной ус...
	Модуль 4. Адсорбция в системе «жидкость – твердое» и «газ – твердое». Экстракция в системе «жидкость – жидкость».
	Адсорбция в системе «газ – твердое» и «жидкость – твердое». Кинетика массопереноса в пористых телах: микро-, мезо- и макропоры. Равновесие при адсорбции. Изотермы адсорбции. Статическая и динамическая активность адсорбентов. Фронт адсорбции. Устройств...
	4. Объем учебной дисциплины:
	Аннотация рабочей программы дисциплины  «Оптимизация химико-технологических процессов»

	Модуль 1. Характеристика задач оптимизации процессов химической технологии.
	Тема 1. Иерархическая структура процессов химических производств, их математическое моделирование и оптимизация. Химико-технологические системы и их иерархическая структура. Компьютерное моделирование химических производств. Этапы математического моде...
	Тема 2. Основные принципы оптимизации стационарных и динамических процессов химической технологии. Задачи оптимального проектирования и управления. Анализ, оптимизация и синтез химико-технологических систем. Экономические, технико-экономические и техн...
	Модуль 2. Оптимизация типовых химико-технологических процессов.
	Тема 3. Аналитические методы оптимизации химико-технологических процессов. Необходимые и достаточные условия экстремумов функций многих переменных. Квадратичные формы. Графическое представление экстремумов функций одной и двух переменных с применением...
	Тема 4. Численные методы одномерной оптимизации. Методы сканирования, локализации переменной и золотого сечения, а также с обратным переменным шагом и чисел Фибоначчи. Стандартная функция MATLAB для определения минимума функции одной переменной – fmin...
	Тема 5. Численные методы многомерной оптимизации. Методы нулевого, первого и второго порядка. Решение задач оптимизации процессов, решения систем нелинейных уравнений и аппроксимации данных с применением стандартной функции MATLAB fminsearch. Решение ...
	Модуль 3. Оптимизация процессов в каскаде последовательных и параллельных аппаратов химических производств.
	Тема 6. Оптимизация процессов в каскаде последовательных и параллельных аппаратов с ограничениями в виде равенств с применением метода множителей Лагранжа. Понятия условного экстремума и неопределенных множителей Лагранжа. Вывод соотношений для опреде...
	Тема 7. Принцип динамического программирования и его графическая иллюстрация. Постановка задачи динамического программирования (ДП). Математическая формулировка принципа максимума Беллмана. Решение комбинаторной задачи о коммивояжере методом динамичес...
	Тема 8. Оптимизация процессов в каскаде последовательных аппаратов методом динамического программирования. Вывод соотношений для решения задачи минимизации суммарного объема каскада последовательных химических реакторов, в которых протекает простейшая...
	Модуль 4. Технологическая оптимизация процессов химических производств методом нелинейного программирования.
	Тема 9. Оптимизация процессов химической технологии для действующих производств при известных значениях конструкционных параметров. Формулировка задачи нелинейного программирования (НЛП) с ограничениями I-го и II-го рода. Решение задачи НЛП с применен...
	Тема 10. Определение оптимальных значений конструкционных параметров при проектировании химических производств. Формулировка задачи нелинейного программирования (НЛП) с ограничениями I-го и II-го рода. Решение задачи НЛП с применением стандартной функ...
	Модуль 5. Экономическая оптимизация производственных процессов методом линейного программирования.
	Тема 11. Оптимизация производства изделий при ограничениях на изготовление комплектующих деталей. Формулировка задачи линейного программирования (ЛП) и ее геометрическая интерпретация. Условия совместности задачи ЛП. Анализ 3-х возможных вариантов реш...
	Тема 12. Оптимальная организация производства продукции при ограниченных запасах сырья. Формулировка задачи линейного программирования (ЛП) и ее геометрическая интерпретация. Условия совместности задачи ЛП. Анализ 3-х возможных вариантов решений. Граф...
	Аннотация рабочей программы дисциплины «Оценка рисков и экономической эффективности при внедрении»
	2. Дисциплины вариативной части (обязательные дисциплины)
	Аннотация рабочей программы дисциплины «Дополнительные главы математики»

	1 Цель дисциплины – знакомство с современными методами статистической обработки экспериментальных данных с использованием средств информационных технологий на основе углублённого изучения курса математической статистики. Дисциплина направлена на получ...
	Обладать следующими общекультурными (ОК) и общепрофессиональными (ОПК) компетенциями: (2)
	Знать: (2)
	Уметь: (2)
	Владеть: (2)
	Аннотация рабочей программы дисциплины  «Информационные технологии в образовании»
	Аннотация рабочей программы дисциплины  «Теория химических процессов технологии природных энергоносителей и углеродных материалов»
	Аннотация рабочей программы дисциплины «Проектирование аппаратов природных энергоносителей и углеродных материалов на основе математических моделей»
	Аннотация рабочей программы дисциплины  «Научные основы построения экотехнологий»
	Аннотация рабочей программы дисциплины  «Применение САПР для проектирования процессов технологии природных энергоносителей и углеродных материалов»
	Аннотация рабочей программы дисциплины  «Физико-химические методы в технологических исследованиях природных энергоносителей и углеродных материалов»
	3. Дисциплины вариативной части (дисциплины по выбору)
	Аннотация рабочей программы дисциплины  «Основное и вспомогательное оборудование в технологии переработки топлива»
	Аннотация рабочей программы дисциплины  «Основное и вспомогательное оборудование в технологии производства углеродных материалов» (Б1.В.ДВ.1/2)
	Аннотация рабочей программы дисциплины  «Основы нефтегазового дела»
	Аннотация рабочей программы дисциплины «Композиционные углеродные материалы»
	Аннотация рабочей программы дисциплины  «Расчет аппаратов технологии переработки природных энергоносителей»
	Аннотация рабочей программы дисциплины  «Расчет аппаратов технологии производств»
	Аннотация рабочей программы дисциплины  «Автоматизированное проектирование технологических процессов переработки нефти и газа»
	Аннотация рабочей программы дисциплины  «Автоматизированное проектирование технологических процессов получения углеродных материалов»
	Аннотация рабочей программы дисциплины «Химия и технология углеродных наноматериалов»
	Аннотация рабочей программы дисциплины «Разделение многокомпонентных смесей в технологии ПЭ и УМ»
	Аннотация рабочей программы дисциплины  «Методология научно-исследовательской деятельности»
	Аннотация рабочей программы дисциплины  «Документационное обеспечение научно-исследовательской работы»

	1. Цель государственной итоговой аттестации – выявление уровня теоретической и практической подготовленности выпускника вуза к выполнению профессиональных задач и соответствия его подготовки требованиям ФГОС ВО по направлению подготовки 18.04.01 Химич...
	2. В результате изучения дисциплины обучающийся по программе магистратуры должен обладать следующими компетенциями:
	3. Краткое содержание государственной итоговой аттестации
	Государственная итоговая аттестация обучающихся по программе магистратуры проводится в форме защиты выпускной квалификационной работы (ВКР) – магистерской диссертации. Государственная итоговая аттестация в форме защиты ВКР проходит в 4 семестре на баз...
	Государственная итоговая аттестация обучающихся по программе магистратуры – защита выпускной квалификационной работы проводится государственной экзаменационной комиссией.
	Контроль знаний обучающихся, полученных при освоении ООП, осуществляется путем проведения защиты ВКР и присвоения квалификации «магистр».
	4. Объем государственной итоговой аттестации
	Программа относится к базовой части учебного плана, к блоку 3 «Государственная итоговая аттестация» (Б3) и рассчитана на сосредоточенное прохождение в 4 семестре (2 курс) обучения в объеме 216 ч (6 ЗЕТ). Программа предполагает, что обучающиеся имеют т...
	1. Цель дисциплины – приобретение обучающимися общей, коммуникативной и профессиональной компетенций, уровень которых на отдельных этапах языковой подготовки позволяет выполнять различные виды профессионально ориентированного перевода в производственн...
	2. В результате изучения дисциплины обучающийся по программе магистратуры должен: (2)
	3. Краткое содержание дисциплины: (2)
	Введение. Предмет и роль перевода в современном обществе. Различные виды перевода. Задачи и место курса в подготовке бакалавра техники и технологии.
	Модуль 1.
	1.1. Сравнение порядка слов в английском и русском предложениях. Перевод простого повествовательного предложения настоящего, будущего и прошедшего времени. Особенности перевода вопросительных и отрицательных предложений в различных временах.
	1.2 Перевод предложений во временах Indefinite, Continuous. Чтение и перевод по теме «Химия».
	Модуль 2.
	2.1. Перевод предложений во временах групп Perfect, Perfect Continuous (утвердительные, вопросительные и отрицательные формы). Особенности употребления вспомогательных глаголов.
	2.2 Перевод страдательного залога. Трудные случаи перевода страдательного залога. Чтение и перевод текстов по теме «Наука и научные методы». Активизация лексики прочитанных текстов.
	2.3. Перевод придаточных предложений. Придаточные подлежащие. Придаточные сказуемые. Придаточные определительные. Придаточные обстоятельственные, придаточные дополнительные.
	2.4. Типы условных предложений, правила и особенности их перевода. Практика перевода на примерах текстов о химии, Д.И. Менделееве, науке и технологии.
	2.5. Перевод предложений с учетом правила согласования времен. Прямая и косвенная речь.
	2.6. Различные варианты перевода существительного в предложении.
	2.7. Модальные глаголы и особенности их перевода. Развитие навыков перевода по теме «Наука завтрашнего дня».
	2.8. Специальная терминология по теме «Лаборатория».
	2.9. Сокращения. Особенности их перевода. Развитие навыков перевода на примере текстов по теме «Лаборатория, измерения в химии».
	Модуль 3.
	3.1. Неличные формы глагола. Инфинитив (неопределенная форма глагола). Роль инфинитива в предложении и варианты перевода на русский язык. Причастия и герундий.
	3.2. Инфинитивные обороты. Оборот дополнение с инфинитивом. Варианты перевода на русский язык. Терминология по теме «Современные технологии».
	3.3. Оборот подлежащее с инфинитивом. Различные варианты перевода. Терминология по теме «Химическая технология».
	3.4. Перевод причастных оборотов. Абсолютный причастный оборот и варианты перевода. Развитие навыков перевода по теме «Химическая технология».
	2. В результате изучения дисциплины обучающийся по программе магистратуры должен: (3)
	3. Краткое содержание дисциплины: (3)

