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 AMCIMILINHE: OcHoBBI He(hTEra30BOrO /e
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ABHANMOHHBIE TEXHOJIOTUU

®dusTex-1Kkosia aBUAMOHHBIX U HU(PPOBBIX TEXHOIOTHIA
kadenpa QyHIaMeHTAILHBIX OCHOB ra30BOTO Jiea

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocraBui: E.B. Boiitenkon

[Iporpamma obcyxieHa Ha 3acefannu kadenpa GyHIaMeHTaIbHBIX OCHOB Ta30Boro aena 28.02.2025



AHHOTANMA

Hucuunmaa "OcHoBbl HedrerazoBoro aena" mpeaHa3HaYeHa JJIsi MaruCTPaHTOB, KOTOPHIE IUIAHUPYIOT
paborath B HedrerazoBoii orpaciu. Kypc oxBaTrelBaeT OCHOBHBIE aCHEKThI HE(Tera3oBoil MPOMBIIICHHOCTH,
BKIJIIOYAsl T€OJIOTHUIO, 100bIUY, TPAHCIIOPTUPOBKY M NEPepadOTKy YINIEBOIOPOIOB, a TAKKE IKOHOMHUYECKHE U
IOPUIMYECKHE acTIeKThl HepTerazoBoil oTpaciu.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- (GopMHUpOBaHHE y MarkMCTPAHTOB KOMIUICKCHBIX 3HAHUH O He(TEera3oBOW MPOMBIIUICHHOCTH 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 cOocoOCH  HUCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneet cucremoit pynnamentansieix |OIMK-1.2 CrnocobeH 0600mark M KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B 00acTu OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IAaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku M (U3UKH M CHOCOOCH WX NPHUMEHSTh MpPH
peleHun 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUS W HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU

aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

TEXHOJIOTUHI
OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO

MPOBCACHUS HAYYHOI'O UCCICAOBAHUA

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON

[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U NMPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOJy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pE3yNbTaThI

[IK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
[TK-2 CnocoGeH caMOCTOATENILHO WIIH B UCCIEOBAaHHUs CaMOCTOSTENbHO MM B COCTaBE HAy4HOIO
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA




KOJUICKTUBA OPraHU30BbIBATH U POBOJIUTh I1K-2.2 CnocobeH mNpoBOAWUTH ampoOaluio pe3ylbTaToB
Hay4HbIE UCCIIEIOBAHKS U UX aNPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTel nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TPOTPAMM)

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

MCCIIEIOBATEICKUM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeIMATN3NPOBAHHBIMH TAKETAaMH PUKIIAIHBIX

. o 00opynoBaHus (TAKETOB MPUKIAJHBIX IIPOrpaMM
porpamm) B U30paHHON TpeMeTHON 00JIacTH Py ( P porpamm)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO

IKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)
B pesynbTrare 0cBOHHS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbBI
3HaTh:
- 3HaThb OCHOBBI I'€OJIOTHH ¥ T'€0JIOTOPa3BEIKU HE(PTEra30BbIX MECTOPOXKICHHUH;
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

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Bsenenne B He(Tera3oByIo ] ] 6
MPOMBIIIICHHOCTh
) I'eonorus u reoJIoropa3Beka 3 3 3
HEe(PTEra3oBbIX MECTOPOKICHHI
3 Texnonorun 1o6bun HEPTH U Ta3a 8 8 8
4 TexHOJIOTMU TPAHCTIOPTHPOBKH HEPTH U 6 6 3
rasa
5 Texnonornu nepepadoTKu HePTH U raza 8 8 6
6 DKOHOMHYECKHE aCHEeKThl He(TerazoBoi 3 3 3
OTpaciu
7 IOpunnueckue acrekTsl HedTerazoBoi 3 3 3
OTpaciu
Brusiaue HedTerazoBon
8 MIPOMBIIIJIEHHOCTH HAa  OKPY’KaOIIyIO 6 6 8
Cpeny U 310pOBbE JIFOAEH
Hroro yacos 60 60 60
[ToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)




Cemectp: 1 (Ocennuii)
1. Beenenue B He(TEra3oByI0 MPOMBIIIIICHHOCTh

XUMHUYECKHI cOCTaB MPHUPOAHOTO rasza. IIporeccsl nepepaborku raza. CoBpeMEHHBIE TEXHOJIOTHH
1yOokoi nepepaboTku raza. Hegrexumudeckue npoueccel Ha 0ase rasa.

2. I'eonmorus u reoJIoropa3Bcaka He(i)TeFa3OBBIX MeCTOpO)K,Z[eHI/Iﬁ

CocraB 1 CBOIiCTBa ra3a M ra3oBoro koHjaeHcara. CocraB ra3a u ero cBOWcCTBa. ['a30BbIif KOHJCHCAT:
cocTaB U cBoiicTBa. OCOOEHHOCTH TPAHCIIOPTUPOBKU Ta30BOTO KOH/IEHCATA.

3. Texnomoruu n1o0kuM He(TH U raza

CoOop rasza u ra3zoBoro konjaeHcara. [Ipomeccel cOopa rasza u razoBoro konaeHcara. OGopynoBaHue
JuIsi cOopa ra3a ¥ ra3oBOro KOoHJeHcara. TeXHONIOTHH MoBbIIeHHUS dPGEKTUBHOCTH cOopa Ta3a u
ra30BOT0O KOHJICHCATA.

4. TexHOIOTUH TPAHCTIOPTHPOBKH HE(PTH U Ta3a
[logroroBka, TpaHCHOPTHPOBKa W mepepaboTka rasa. [lpouecchl MOArOTOBKM rasa K
TPaHCIIOPTHPOBKE.
TexHonoruu TpaHCIOPTUPOBKU Taza. OCHOBBI IpoLEcCOB IepepaboTku rasa. OOopynoBaHUE UL
nepepaboTKH rasa.

Cemecrtp: 2 (Becennuit)

5. Texnonmoruu nepepaboTku He(pTH U raza

KOMHpI/IMI/IPOBaHI/IC rasa. Hpoueccm KOMIIpCCCUU Trasa. 060py)10BaHHe JJIs1 KOMITPECCUM Ira3a.
TexHOIOrny MOBBIICHHS 3(1)(1)6KTI/IBHOCTI/I KOMIIpECCCHUU Ta3a.

6. DKOHOMHUYECKHUE aCTIEKTHl HehTera30BOM OTPaCIn

OcHoBbl MonienupoBanusi cbopa raza u konzgeHncara (Pipesim). OcHOBBI paboOThl ¢ MPOTPaMMHBIM
obecrieuenneM Pipesim. MonenupoBaHie MpoLeccoB cOOpa raza W ra3oBOro KOHJICHcara. AHaiu3
PE3yJIbTaTOB MOJICIUPOBAHHSI.

7. FOpunudeckue actieKTbl He)Tera3oBoil oTpaciu

Mopnenuposanue npoieccoB nmoarorosku Hegtu u raza (HYSYS). OcHoBBI paboThI ¢ porpaMMHBIM
obecnieuerneM HYSYS. MojenupoBanre NpomeccoB IMOArOTOBKM HedTH u raza. AHanm3
PE3YIBTAaTOB MOJIEIMPOBAHUSI.

8. BrusiHue HedTera3zoBoi MPOMBIIUIEHHOCTH Ha OKPYKAIOIIYIO CPEy U 370POBBE JIFOZCH

lazomunamuueckue pacuetsl B cren. [10 (ANSYS CFX). OcHoBbl paboThl ¢ TpOTrpaMMHBIM
obecnnieuerneM ANSYS CFX. Pacyersl ra3ogMHaMH4ecKHX IPOLECCOB B TPyOONpoOBOAax H
000pyA0BaHNY ra3onepepadbaThIBAIONINX NPEANPHUIATHI. AHANINU3 Pe3yabTaToOB PACUETOB.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)



VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIETHMEAHAIIPOEKTOPOM M SKPAHOM.

KoMmrbroTepHBIii Kilace ¢ yCTaHOBJICHHBIM MTpOrpaMMHBIM obectiedeHueM Pipesim, HYSYS u ANSY'S
CFX.

MynpTUMEAUIHBIN NPOEKTOP U 3KpaH I IPOBEACHUS JEKIIMOHHBIX 3aHATHIM.

JlabopaTtopHoe 060opyaoBaHUE I TPOBEACHUS MPAKTUUECKUX 3aHITUN 110 TEXHOIOTUAM IIepepadoTKU
rasa 4 KOMIPECCUU rasa.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. HedrerazoBoe aemno. [onnenii kype [Teker] : 150-neTrro MupoBoii HedTenoObun nocesmnaercs / B.
B. TerenemuH, B. A. f3eB - lonronpynueritlaTennext,2009

JomnonHurenbpHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAIOHHO-aHATMTHYECKUN pecypc,
MOCBAIICHHBII MAIIMHHOMY OOY4eHHIO, PACIIO3HABAHNIO 00Pa30B ¥ MHTEIUICKTYaIbHOMY aHAJIN3Y
JaHHBIX.

2. http://shad.yandex.ru — caiiT mikonel aHanM3a 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(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

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

B npouecce camocTosTebHOM PabOThl 00YUaIONIMXCs MPEIIONaraeTcsl HCIOIb30BaHUE TaKUX
nporpaMmHbIX cpeacTs, kak WEKA, [Python Notebook u ap.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpshKEHHOM caMoCTOosATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXOAMMOE Bpemsi sl paboThl CTyIeHTa Haj TEMOM.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JICKIWiA, y4eOHOW W HayYHOU JINTEpaType);

— TOJTOTOBKY K MPAKTUYECKUM 3aHSATHSAM, BBHIIIOJIHCHHE JOMAIIHUX TEOPETHYECKUX M MPAKTUYECKUX
3aJIaHUM;

— MOJTOTOBKY K AH((hepeHIIMPOBAHHOMY 3aUeTy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa
IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa QyHaaMeHTaIbHBIX OCHOB ra30BOr0 Jieia
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: E.B. Boiitenkon



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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJTHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yJabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHraTb  THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbI HCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajade W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyONMKaluK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanreM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus AuCcUIUIMHBL «OCHOBBI HEPTETA30BOTO JIENIay 00yUYaIOIIHNACS JOJIKCH:

3HATb:

- 3HaThb OCHOBBI I'€OJIOTHH ¥ I'€0JIOTOPa3BEIKU HE(PTEra30BbIX MECTOPOXKICHUH;

yMeThb:




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

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

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

- Kakue sramel BKirogaet reoJIoropa3Bcaka He(bTeFaSOBLIX MeCTOpO)I(I[eHI/Iﬁ?

- Kakue rexnonoruu HUCHOJIb3YIOTCA IpU ,Z[O6BILI6 He(bTI/I u raza?

- Kakue sxoHOoMH4ueckue u OPUINYCCKUC ACIICKThI Ba’KHbI U1 HC(i)TCFaC%OBOfI OTpaCJ'H/I?

- Yto Takoe HC(i)TeFaZ%OBaSI MNPOMBIINIJICHHOCTD U KaK OHA BJIMACT HA MUPOBYIO 3KOHOMI/IKY?
- Kakue rexnonoruu HUCIOJIB3YIOTCA TP TPAHCIIOPTUPOBKE HC(i)TI/I u raza?

- Kakue mocneactBuss MOXXET UMeTh HedTeraszoBas MPOMBIIUIEHHOCTh JUIsl OKpYXKarolled cpensl H
3[IOPOBBS JTrONEH?

4. lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB IJId CAa4H ,I[I/I(l)(l)epeHLII/IpOBaHHOFO 3a4cTa:

- XMMHUYECKHI cOCTaB MPUPOIHOTO raza U €ro CBOKWCTBa

- TexHonoruu nepepabOTKU Ta3a U KOMIIPECCUH ra3a

- [Ipoueccel c6opa ra3a u ra30BOro KOHAECHCATa

- OCHOBBI MOZICTIMPOBAHUS NPOLIECCOB cOOpa raza U MOAroTOBKU HETH U raza

- Texnonoruu noseieHus 3pGHekTHBHOCTH cOOpa ra3a U ra30BOro KOHAEHcaTa

- Kakue sTamnsl BkintogaeT reojoropasseka HeTera3oBbIX MECTOPOXKICHUNA?

- Kakue TexHomoruu ncnonb3yroTes npu 1o0bue HedTu u raza?

- Kakue skoHOMU4ecKme U I0puINUeCcKUe aCleKThl BayKHBI JJ1s1 HererazoBoil otpacin?

- Uro Takoe HedTerazoBasi IPOMBIIIICHHOCTh M KaK OHa BIMSIET HA MUPOBYIO SKOHOMUKY ?
- Kakue TexHoI0rM MCHONB3YIOTCS MPH TPAHCIIOPTUPOBKE He(TH U raza?

- Kakue mocnenctBuss MOXXET UMeTh He(TerazoBas MPOMBIIUIEHHOCTh JUIsI OKpPYXKarolled cpensl H
3[IOPOBBS JTrONEH?

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH I10JyUYCHHbIC 3HAaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoo 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3374 HEKOTOPblE HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CYLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUsI Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIH B PEILICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka yIOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBIETBOPUTENHEHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBenenus auddepeHUMPOBAHHOIO 3auyeTa OOydarolmuecs MOTYT —II0JIb30BaThbCs
NpOrpaMMOM JUCLUHUIUIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypoOM, BBIYHMCIUTEIBHON TEXHUKOM,
KoHcriekTamu Jiekuuid. JnddepeHunpoBaHHBI 3a4eT MOXET MPOBOAMTHLCS IO WUTOraM TEKyIlen
YCIIEBAEMOCTH M CIlaud 3aJaHUi MM IIyTEeM OpraHU3aliM CIIELUAJIbHOIO OIIpPOCca, IPOBOAUMOIO B
ycTHOM (popme.



