degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JMpeKTOp HHCTUTYTA

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: OcHoBBI He(hTEra30BOrO /e

110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
kadeapa QpyHaaMeHTAIBHBIX OCHOB ra30BOr0 Jieia

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOM arTectanuu: 1 (oceHuuit) - JluddepeHpoBannblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: E.B. BoiitenkoB

[Iporpamma obcyxneHa Ha 3aceqanuu kadenpa GyHagaMeHTaIbHBIX OCHOB ra3oBoro gena 11.04.2023



AHHOTANMA

Hucuunnuna "OcHoBbl HedrTerazoBoro nena" MpegHa3HadeHa Jii MarucTPaHTOB, KOTOpPbIE IIAHUPYIOT
paborarhk B HedrerazoBoii orpaciau. Kypc oxBaTelBaeT OCHOBHBIE aCHEKThl HE(PTEra30BO MPOMBIIUICHHOCTH,
BKJIIOYAsl T€OJIOTHIO, AOOBIUY, TPAHCIIOPTUPOBKY M NEpepaboTKy yIIIEBOAOPOAOB, a TAKXKE IKOHOMHUUECKHE U
IOPUIMYECKHE acTIeKThl HepTerazoBoil oTpaciu.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- (opMHUpOBaHHE Y MAruCTPaHTOB KOMIUICKCHBIX 3HAaHMW O He(Tera3oBoil MPOMBIILICHHOCTH U €€
0COOEHHOCTIX.

3agaum AUCUMIIHHBI
- 03HAKOMJICHHE C OCHOBaMH I'€0JIOTUU U T€0JIOTOpa3BeAKH He(hTera3oBbIX MECTOPOKACHUH;
- U3y4eHHUE TEXHOJOTUI TOOBIYH, TPAHCIIOPTUPOBKH U EPEPaOOTKU YIIIEBOAOPOIOB;
- aHAJIN3 SKOHOMUYECKUX U IOPUINUECKUX aCIIEKTOB HE(Tera30Bon OTpaciy;
- OLICHKA BJIMSIHUS He(Tera30Boi NPOMBIIUICHHOCTH Ha OKPYKAIOLIYIO0 CPEey U 310POBBE JIFOICH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOEGH  HCIONbL30BaTh B
npo(eCCUOHANBHON  JIEATENPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneer cuctemoii pynnamenransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M PE3YyJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHKu W (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHun 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0iacTh cBoed mpodeccHoHaTbLHOU
[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uucie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MareMaTHYeCKHe MOAEIM M ONHCAaHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAyYHBIC PE3YJIbTaThI [MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
OKCIIEPUMEHTAIbHBIE METObI MCCICIOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC

pe3yabTaThl

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
TIK-2 CnocoOeH caMOCTOSTEIbLHO WIH B HCCICNO0BAaHUS CaMOCTOITCIbHO HMJIHM B COCTaBE HAy4yHOI'O
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO KOJUICKTHBA
KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJANTH I1IK-2.2 CnocoGeH NpoOBOAUTH ampoOalMI0 PE3yIbTaTOB
Hay4HbIE UCCIIEIOBAHNS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTel nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢ NPUKITAHBIX TPOTPAMM)

MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HaTh:
- 3HaThb OCHOBBI I'€OJIOTHH ¥ T'€0JIOTOPa3BEIKU HE(PTEra30BbIX MECTOPOXKICHUH;
YMETb:

- IOHUMATh TEXHOJIOTUH JOOBIUH, TPAHCIIOPTUPOBKHU M MEPEpabOTKH YIIIEBOJOPO/IOB;
- YMETh aHAJIM3UPOBATh SKOHOMUYECKHE U I0PUINYECKHE aCTIeKThl He(pTera3oBoil orpaciu.
BIIAJIETh:

- OLICHMBATh BIMSHHE HE(PTEra30BON MPOMBIIUICHHOCTH Ha OKPYKAIOLIYIO0 CPEy U 340POBBE JIIONCH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Bsenenne B HeTerazoByio ) 5 )
MPOMBIIIICHHOCTh
) I'eonorus u reoJIoropa3Besika 4 4 4
He(Tera3oBbIX MECTOPOKACHUI
3 Texnonorun 1o6bun HEPTH U Ta3a 4 4 4
4 TexHoJ0TMM TPAHCIIOPTUPOBKH HEPTU H 4 4 4
rasa
5 Texnonornu nepepadoTKu HEPTH U raza 4 4 4
6 DKOHOMHYECKHE aCHEeKThl He(TerazoBoi 4 4 4
oTpaciu
7 IOpuanyeckue acnektsl HeTera3oBOU 4 4 4
OTpaciu
Brusiaue HedTerazoBon
8 HNPOMBIIIJIEHHOCTH HAa  OKPYKAOLIYHO 4 4 4
Cpeny U 310pOBbE JIFOAEH
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 1 (Ocennuii)

1. BBC,I[GHI/IC B He(i)TeFaSOBYIO OPOMBIINIJIICHHOCTDb

XHUMUYECKUH COCTaB MNpUPOAHOIO rasa. HpOL[CCCBI HCpepa6OTKI/I rasa. COBpeMeHHBIe TCXHOJIOTHH

1yOoKo# mepepaboTku raza. Hegrexumudeckue nporecchl Ha Oase rasa.

2. l'eonorus u reonoropasBesika He(QTEra3oBbIX MECTOPOXKIACHUN

CocTaB ¥ CBOMCTBA rasa W ra3zoBoro koHaeHcara. CocTaB rasa M ero cBoicTBa. 1 a30BbIA KOHIEHCAT:

cocrtas U cBoiicTBa. OcoOEHHOCTU TPaHCIIOPTUPOBKH I'a30BOI'0 KOHACHCATA.



3. Texnonmoruu n1o0kuM He(TH U raza

CoOop rasza u ra3oBoro koHaeHcara. [Iporeccel cOopa raza u razoBoro konjencara. OdopynoBaHue
JUIs cOopa ra3za M ra3oBOTO KOHJEHcara. TeXHOIOTWH TOBhImeHUs 3((EeKTUBHOCTH cOOpa raza u
ra30BOTr0O KOHJICHCATA.

4. TexHOJIOTUU TPAHCIIOPTUPOBKU HEPTH U raza

[ToaroroBka, TpaHCIOPTUPOBKA U mepepaboTka ra3a. IIpomecchl MOArOTOBKM Tra3a K
TPaHCIIOPTHPOBKE.

TexHonoruu TpaHCTIOPTUPOBKU Tasza. OCHOBBI IpolueccoB nepepaboTku rasza. OGopynoBaHue s
nepepaboTKH rasa.

5. Texnonoruu nepepaboTku He(pTH U raza

KOMHpI/IMI/IPOBaHI/IC rasa. Hpoueccm KOMIIpECCCHUU Tra3a. 060py)10BaHHe JJIs1 KOMITPpECCUM Ira3a.
TexHOIOrnY MOBBIICHHS 3(1)(1)6KTI/IBHOCTI/I KOMIIpECCHUU Trasa.

6. DKOHOMHUYECKHUE aCTIEKThl HehTera30BOM OTPaCIH

OcHoBBl MonenupoBaHusi cbopa raza u konjeHcara (Pipesim). OCHOBBI paGOTBl C MPOTPAMMHBIM
obecrieuenneM Pipesim. MonenupoBanue mporeccoB cOopa ra3a M ra30BOro KoHjaeHcara. AHajiu3
PE3yJIbTaTOB MOJICIUPOBAHHSI.

7. FOpunudeckue actieKTbl HeTera3oBoil oTpaciu

Mopnenuposanue nporeccoB noarorosku HepT u raza (HYSYS). OcHoBbl paboThl ¢ mporpaMMHBIM
obecneuerneM HYSYS. MonenupoBanue MporeccoB TOATOTOBKM HedTH U rasa. AHaIM3
PE3YIBTAaTOB MOJICITMPOBAHUSI.

8. BrusiHue HedTera3zoBoi MPOMBIIUIEHHOCTH Ha OKPYKAIOIIYIO CPEY U 370POBBE JIIOZCH

lazomunamuueckue pacuetsl B crer. 110 (ANSYS CFX). OcHOBBI paboThl C MNpOrpaMMHBIM
obecnieuerneM ANSYS CFX. Pacyersl ra3ognHaMHYecKHX IIPOLECCOB B TPyOONpPOBOAAX U
000pyA0BaHNY ra3onepepadbaThIBAIONINX NPEANPHUIATHI. AHANIN3 Pe3yabTaToOB PACUETOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.

KoMmmproTepHBIi Ki1ace ¢ yCTaHOBICHHBIM IIporpaMMHbIM obectieueHueM Pipesim, HYSYS u ANSYS
CFX.

MynbTUMEANHHBIA TPOEKTOP U IKPaH AJISl IPOBEACHUS JCKIIMOHHBIX 3aHATHH.

JlaGoparopHoe 000pyaOBaHKE JUI IPOBEACHUS IPAKTUYECKUX 3aHATHH 110 TEXHOIOTUSAM NepepaboTKH
rasa 1 KOMIPECCUH rasa.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JIATEparypa
1. Hedrerazosoe nemno. [omusiii kype [Teker] : 150-neturo mupoBoit HedremoObran mocssmaercs / B.
B. Terensmumn, B. A. f3eB - lonronpynueritlaTeniext,2009

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)



1. http://www.machinelearning.ru — npodeccrnonanbHbIi HTHPOPMATOHHO-aHATMTHYECKUN pecypc,
MOCBAIIEHHBII MAIIMHHOMY OOY4EHHIO, PACIIO3HABAHNIO 00Pa30B ¥ MHTEIUICKTYaJIbHOMY aHAJIN3Y
JaHHBIX.

2. http://shad.yandex.ru — caiiT mikosnel aHanu3a JaHHBIX SHIEKCA.

3.
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%B
D%D0%BD%D0%BE%D0%BS5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%
B8%D0%B5 %28%D0%BA%D1%83%D1%80%D1%81 %D0%BB%D0%B5%D0%BA%D1%86%
D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D]1
%86%D0%BE%D0%B2%29

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MYHBTHMeﬂHﬁHBIe TCXHOJIOI'MH, BKIIKOYad JEMOHCTPALIUIO npe3eHTau1/H71.

B npouecce camocTosTenbHOM paboThl 00YUaIONIUXCs MPEIIONaraeTcsl HCIOIb30BaHUE TaKUX
nporpaMmHbIX cpeacTs, kak WEKA, [Python Notebook u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEICHO MHHHMAaJIbHO HEOOXOAMMOE BpeMs [uii padoThl CTyAGHTa HaJ TEMOW.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— npopaboTKy yueOHOro Marepuasa (1o KOHCIIEKTaM JICKIMiA, y4eOHOW W HAyYHOU JINTEpaType);

— TOJTOTOBKY K HNPAKTHYECKUM 3aHATHSM, BBIIOJIHEHHE JOMALIHUX TEOPETUYECKUX U MPAKTHUECKUX
3aJIaHUM;

— MOJTOTOBKY K AH((hepeHIIMPOBAHHOMY 3aUeTy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: ABHUAIMOHHBIC TEXHOJIOTUU
niepeioBasi HHKEHEepHast [IIKOJIa PaJHOJIOKALUH, PaAMOHABUTAIIMH U TPOTPAMMHOMN
UHXKEHEPUHU
kadenpa QyHIaMeHTAILHBIX OCHOB ra30BOTO Jiea

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: E.B. BoiiTeHkoB



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJabTaTax HCCIe0OBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITENLHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnnocoOeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mNpoBOAWTH anpoOaIuio pe3yiIbTaToB
HAyYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
I1K-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT

(MonenupoBaHUe) € HCIOIb30BAaHUEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «OCHOBEI He(bTera30Bor0 Jca» O6y‘IaIOH_H/II\/’IC$I JOJIDKCH:

3HAThb:

- 3HAaTb OCHOBBI I'COJIOTUHA U I'COJIOrOPa3BCAKN HC(i)TCFaSOBBIX MeCTOpO)K,Z[eHHﬁ;

yMeTh:

- IOHUMATh TEXHOJIOTUH JOOBIUH, TPAHCIIOPTHPOBKU M MEPEpaObOTKH YIIIEBOJOPOJIOB;
- YMETh aHAJM3UPOBATh IKOHOMUYECKHE U IOPUINUECKUE aCTIeKThl He(pTera3oBoil OTpaciu.

BJA€Th:

- OLIEHMBATH BIMSHUE HEPTEra30BOH MPOMBIIIJIEHHOCTH HA OKPY’KAIOILYIO CPEy U 3710pOBbE JIFONIEH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0

- Kakue sTans! BKIIo4aeT reosioropaspeika HeTera3oBbIX MECTOPOKICHUN ?

- Kakue TexHOMOrum ncmone3yores npu go0erde HedTH U ra3a?

- Kakune sxoHOMHYECKHE U FOPUINYECKUE aCIIEKThI BaXKHBI 7Sl He(Tera3oBoii oTpacin?




- Yro Takoe HedrerazoBas NPOMBIIIICHHOCTh M KaK OHA BIMAET HA MUPOBYIO SKOHOMUKY?
- Kakue TeXHOIOrum NCnob3yloTes IPH TPAHCTIOPTUPOBKE HE(TH U raza?

- Kakue mocnenctBus MOXXeT MMETh HedTerazoBas MPOMBIIIICHHOCTh Ui OKPYXKAIOMIEH cpelbl W
3IIOPOBBS JTFONEH?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauu AU HepeHIMPOBaHHOTO 3a4eTa:

- XuMHYeCKU COCTaB MPUPOIHOIO I'a3a U €ro CBONCTBA

- TexHnonoruu nepepabOTKH ra3a U KOMIPECCHH Ta3a

- IIpoueccsl cObopa ra3a u ra3oBoro KoHjaeHcaTa

- OCHOBBI MOJICJIUPOBAHUS MTPOIIECCOB cOOpa raza M MOATOTOBKH HE(TH U ra3a

- TexHonorun noseImeHus 3G HEeKTUBHOCTH cOOpa ra3a U Ta30BOro KOHACHcaTa

- Kakue sTamnsl BKIro4aeT reosioropasBeika HeTera3oBbIX MECTOPOKICHUN ?

- Kakue TexHOMOrum ncnons3yores npu go0erde HeTH U ra3a?

- Kakune sxoHOMHYECKHE U FOPUINYECKUE aCIIEKThI BaXKHBI 7151 He(Tera3oBoi oTpaciun?

- Yro Takoe HedrerazoBas NPOMBIIIICHHOCTh M KaK OHA BIMAET HA MUPOBYIO SKOHOMUKY?
- Kakue TeXHOIOruM NCIOB3YyIOTCS TP TPAHCTIOPTUPOBKE HE(YTH U raza?

- Kakue mocnenctBus MOXXET MMETh HedTerazoBas MPOMBIIIICHHOCTh JJII OKPYXKAIOMIEH cpelbl U
3IIOPOBBS JTFONEH?

buier 1
XUMUYECKUI COCTaB MPUPOJHOTO ra3a u €ro CBOCTBa

Kaxkue mporpaMMbl UCITONIB3YIOTCS 71T MOISTUPOBAHUS MPOIIECCOB COOpa ra3a U MOATOTOBKU HepTH U
rasa?

buner 2
Iporneccrl cOopa ra3a u ra30BOro KOHAEHCATa
Kakwne sxoHOMUYECKHE U FOPUIMYECKUE acTIeKThI BaXKHBI JIJIsl He(hTera3oBoii oTpaciu?

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAaHHE
HPUHATHIX PELICHAMN.
Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka ommmyHO 8§ OamioB - BBICTaBJIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbHOE 00OCHOBAHME MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.
Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh I0JlyuY€HHbIE 3HAHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U IO CYILECTBY MU3JIaraeT €ro, yMeeT IIPUMEHATh IOJIY4YEHHbIE 3HaHMUs Ha IIPAKTHKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBJICTBOPUTENBHO | 0aiulr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mnpoBenenus anddepeHuIHpPOBaHHOTO 3adera OOydalolIMecss MOrYT IOJb30BaThCS
NpOrpaMMOM JUCLHMIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPOM, BBIYMCIMUTEIBHOW TEXHUKOM,
KOoHCcIiekTaMH Jiekuuid. uddepeHunpoBaHHBIA 3a4eT MOXKET HPOBOAUTHCA IO WTOraM TEKyIIeh
YCIEBAEMOCTH M Clauu 3aJaHUi WM IIyTeM OpraHMu3allid CHELHUaJbHOIO OIpoca, MPOBOAKUMOIO B
ycTHOM (popme.



