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

YTBEPKAEHO
JupexTop nepenoBoii MHKEHEPHOM
IIKOJbI PAJIMOJIOKALMH,
PaIMOHABUTALMM M MIPOTPAMMH O
HHKCHepHHU

M.A. Kynpos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: MaremaTrdecKie 0OCHOBBI (DITFOMJ0ANHAMUKA

10 HAMPABJIEHUIO: Wudopmarnka 1 BEIYHCIATENbHAS TEXHAKA

npo¢uIb NOArOTOBKH: [IporpamMmHas uHKeHEpHUs
niepeioBasi HHKEHEepHast IIIKOJIa PaJHOJIOKALUH, PaAMOHABUTAIIH U TPOTPAMMHOMN
UHXKEHEPUHU
kadenpa QyHIaMeHTAILHBIX OCHOB ra30BOTO Jiea

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - uddhepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HcIIE:
nexuun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e1.: 5

[Iporpammy cocrasuin: E.B. BoiitenkoB

[Iporpamma obcyxaeHa Ha 3aceqannu kadenpa GpyHraMeHTaIbHBIX OCHOB ra3oBoro gena 05.04.2024



AHHOTANMA

HucuurnnnHa «MaremarndecKkue OCHOBBI (DIIOMIONMHAMHMKI» TIPEACTABIIET COOONH KOMIUIEKCHBIH Kypc,
KOTOPBIH BKJIIOYACT B ce0s M3y4eHHE TEOPETHUECKUX U (PU3MKO-XUMHUYECKHX OCHOB JHHAMHKH IIACTOBBIX
¢umronnoB. Kype npenHazHayeH JUisi MarucTpaHTOB, KOTOPBIE 3aMHTEPECOBAHbI B TIOTYYCHUH TIIyOOKUX 3HAHUI
B 00nactu He(Tera30Boi MHIYCTPUH U THAPOANHAMUYECKHX IIPOLIECCOB B HOPUCTHIX Cpeniax.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- (QopmupoBaHre y MarucTpaHTOB TIyOOKMX 3HAHMM W TPAaKTUYECKHMX HAaBBIKOB B 00macTu
MaTeMaTHYECKNX OCHOB JTMHAMUKH IUIACTOBBIX (uronaoB. Kpome Toro, Kypc HampaBlieH Ha pa3BUTHE y
MaruCTpaHTOB CIIOCOOHOCTH K aHalW3y M pEIICHUIO CJIOXKHBIX 3a]ay, CBA3aHHBIX C Tra3o- U
THIPOJMHAMHKON B TIOPUCTHIX Cpeax.

33)13‘11/[ JAUCHUIIINHBI
- U3YUCHHUC TCOPCTUUCCKUX OCHOB I'a30- U TUHAPOANHAMUKHU
- U3YUCHUC (1)I/I3I/IKO—XI/IMI/IIICCKI/IX OCHOB r'iIpOANHAMUKHA MOPUCTLIX CPEA;
- OBJIAICHUC HAaBbIKAMHU aHAaJIn3a U pCHICHUA 3a/ia4, CBA3aHHBIX C I[HHaMHKOfI I1aCTOBBIX (1)J'IIOI/I,I[OB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3maer ®  CHOCOOCH  HCIOJIL30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHWS W HOBBIC HAyYHBIC MPUHIUIBI U METOIbI
WCCIIeZIOBaHM B 001acTH MHPOPMATHKY W BEIYHACITUTEIBHOM
TEXHUKHU

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHWH B 00JIaCTH HH()OPMATHKU U
BBIYMCIIUTEIBHON TEXHUKU

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTH
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
NPUMEHATh TPU  pElIeHHH 3a1ad  npodeccHoHaabHOM
JesITeTbHOCTH

I1K-2.1 3HaeTr OCHOBBI Hay4HO-UCCIEI0BaTEIbCKON
NEeSITETLHOCTH B 00JacTH WHQOPMAIMOHHBIX TEXHOJIOTHUH,
BIIAJICET 3HAHWEM OCHOB (huocopuu U METOI0JIOTUN HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEOBAaHUI M HaBBIKAMH WX
MPOBEACHUS

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIAIHOM
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKH anmapar U aJropuTMBbl,

[IK-2.2 YMmeeT nmpuUMEHATH MOJyYeHHbIC 3HAHUSI B OOJIACTH
(byHIaMEHTaNbHBIX HayYHBIX OCHOB T€OPHH MH(OPMALH H
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NEsTEIbHOCTH

[IK-2.3 Nmeer MIPaKTUYECKUI OTIBIT
COBpPEMEHHBIE .

HAy4YHO-HCCIIECIOBATENIbCKON  JICATENIbHOCTH B 00JacTu
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE .

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI
TEXHOJIOTHUH

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu pELICHUS 3a/1a4
uppoBoii 00pPabOTKM CHTHAIOB, HWCIONB30BAHUS CETH

Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnmorpaduyecKoro MoucKa, OMBIT PabOThI C HAyYHBIMU
MCTOYHUKAMH

[IK-3.1 3HaeT OCHOBBI BEACHUS HAYYHOHM ITUCKYCCHUH U
(OpPMBI yCTHOTO HAyYHOT'O BBICKA3bIBAHUS

IIK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOIECHUAMH U
JOKJIaJJaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B

mrrdhAanararTr AT v famav) vanarmana

IMK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWH, 3aJaBaTb BOMNPOCHl U
OTBEYaTh HAa IIOCTABJIECHHBIC BOMPOCHI IO TEME Hay4YHOH]
pabotbl




Ilﬂ\i}U}llVlaL\l/lUﬂﬂDlA vv lllA} Aa}}a1\1 \.«Pcl’
MIPEICTaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIeI0BaHUMN

[IK-3.3 Mmeer mpakTUUECKUW OMBIT yYacTUS B HAyUYHBIX
CTyICHYECKUX KOH(EpPEHIHMAX, OYHBIX, BHPTYaJIbHBIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTHIA

[IK-1.1 3HaeT OpUHLMIBI MOCTPOEHUS HAyYHOW padOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
crocoObl apryMEHTalWu; BajeeT HaBBIKAMH IOJATOTOBKH
Hay4YHbIX  0030poB,  mybOnukauui,  pedepatoB u
oubnuorpaduii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOMIECTBO; CIIOCOOEH

MIPOBOJUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIICIOBAHUS HA OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.2 ¥YMmeer pemars Hay4Hble 3aJadyd C MOHUMaHUEM
CYIIECTBYIOIIMX IIOAXOAOB K BEepU(PHKALUN MOjenei
MpPOrpaMMHOTO OOECHeyeHHss B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTUYecKUW OMNBIT BBICTYIJICHUN U
HAy4YHOM apryMEHTAllMH NMPH aHaju3e OObEKTa HaydYHOW U
npodeccuoHaIbHON 1S TeIbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILIHHE (MOIYJII0)

B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
- 3HaTh OCHOBBI T'€OJIOTHH U METOJIbI Pa3pabOTKH MECTOPOXKACHM HepTH 1 Ta3a.

YMETb:
- YMETh aHAJIU3UPOBATh U OLEHUBATH PE3YIbTaThl MOACIUPOBAHUS MPOLIECCOB JTUHAMUKU MIACTOBBIX
¢uron108B.

BIIA/IETh:

- BIIQJIETh TEOPETHUECKUMH 3HAHVSIMH B O0JIACTH Ta30- ¥ THAPOJAUHAMUKHY;

- UMETh NPAKTHYECKUE HABBIKHM PEIICHUS 3aja4, CBSI3aHHBIX C JUHAMUKOW IJIACTOBBIX (DIFOUJIOB; -
yMETh aHAJIM3MPOBATh U OLIEHUBATH PE3YJILTAThl MOJIEIUPOBAHUS MPOIECCOB JMHAMUKU IIACTOBBIX
(hiron10B.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcHOBHEIC TIOHSATHS raso- u 6 6 5
THAPOAMHAMUKH
) VYpaBuenuss  HaBbe-Crokca u  uX 6 6 5
PUMEHEHHE
3 IMunponuHaMudeckue SIBJICHUS B 6 6 6
MOPUCTBIX Cpesax
4 MonenupoBanue MpOIECCOB Ta3o- U 6 6 7
THIPOIMHAMHKH
5 [IpuMeHeHHEe METOIOB MaTeMaTH4YeCKOM 6 6 7
(GU3UKH B Ta30- ¥ THAPOJMHAMUKE
6 ®dusnko-xuMHYecKass  THAPOAWHAMHUKA 6 6 15
TIOPHCTBIX CPeJ
7 ®u3nKo-XUMHYECKHE  TPOIECChl B 6 6 15
MOPUCTBIX Cpesax




3 MonenupoBanue  (PU3MKO-XUMHUECKUX 6 6 15
MPOLIECCOB B OPHUCTHIX Cpeaax

9 MHOTOKOMIIOHEHTHBIE CUCTEMBI B 6 6
MOPUCTBIX Cpesax

10 |TpancnopT Macchl B HOPUCTBIX Cpeaax 6 6

Nroro yacos 60 60 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. OcHOBHBIE IOHATUS ra30- U TUAPOAUHAMUKU
dusnyeckue cBoiicTBa MIACTOBBIX (mona0B. OCHOBHBIC 3aKOHBI I'a30- U THIPOINHAMUKH.
2. YpaBuenus HaBbe-CToKca U X MpUMEHEHHUE
[IpousBoausie ypaBuenust Hasre-Ctokca. Pemenne ypasuennii Happe-Crokca.
3. 'mapoanHamMuyecKue SBIEHUS B IIOPUCTHIX cpenax
ITopucTocTh U IPOHULIAEMOCTH OPOAbl. DUIBTPALIUS )KUIKOCTH B IOPUCTBIX Cpelax.
4. MopenupoBaHue NpoLeccoB ra3o- U r’uAPOAUHAMUKI
MopnenupoBaHue ABWKEHMs JKUAKOCTH B IOPUCTBIX cpenax. MopenupoBaHue ABMXKEHMs rasa B
MOPHUCTHIX Cpeaax.
5. llpuMeHeHne METOIOB MaTeMaTHUECKON (PU3UKHU B TA30- U TUAPOJUHAMUKE
MeTon KOHEYHBIX 3IIEMEHTOB. MeTO1 KOHEUHBIX Pa3HOCTEH.
Cemecrtp: 2 (Becennuit)
6. OU3NKO-XUMHUYECKas THAPOIUHAMHUKA TOPUCTHIX CPEX

OCHOBHBIC TOHATHS (PU3UKO-XUMHYECKOW THAPOJHMHAMHUKH. DH3HKO-XUMHUYECKUE CBOWMCTBA
1acToBbIX (umronoB. IIponeccs MacconepeHoca B HOPUCTHIX Cpesiax.

7. DU3UKO-XUMHUYECKHE MTPOLECCHI B IOPUCTBIX Cpenax
WonHkIi1 00MeH B MOPUCTHIX cpefiaXx. PacTBopeHMe U BhINENauuBaHHE TTOPOIBIL.
8. MonenupoBaHue (prU3NKO-XUMHYECKHX MPOIIECCOB B MOPHUCTHIX Cpeax

MonenupoBanue HOHHOrO OOMEHa B HOPUCTBIX cperax.  MoJenupoBaHHE PpAcTBOPEHHS |
BBIILEIaYBAHUS TIOPO/IBI.

9. MHOTOKOMIIOHEHTHBIC CUCTEMEI B HOPHUCTBIX Cpcaax



MHOIrOKOMIIOHEHTHBIE CUCTEMBI 'a30B U JKHUJIKOCTEH. B3auMoneicTBUE KOMIIOHEHTOB B ITOPUCTBIX
cpenax.

10. TpancmopT Maccel B MOPUCTHIX Cpenax

MaccormepeHoc B MOPUCTHIX cpenax. MaccorepeHoc npu (QuiIbTpalMy >KUAKOCTH B IOPUCTBIX
cpenax.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.

KommproTepHBI Ki1ace ¢ yCTaHOBICHHBIM ITporpaMMHbIM obectieueHueM Pipesim, HYSYS u ANSYS
CFX.

MynbTUMEANHHBIA TPOEKTOP U IKPaH AJISl IPOBEACHUS JCKIIMOHHBIX 3aHATHH.

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

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTepaTypa
1. Hedrerazosoe nemno. [omusiii kype [Tekcr] : 150-neturo mupoBoit HedremoObran mocssmaercs / B.
B. Terensmumn, B. A. f3eB - lonronpynueritlaTeniext,2009
2. Hedrenepepabotka u Hedrexumus [Texct]. Boim. 3 : ABTOMaTH3upoBaHHOE OMTUMATBHOE
MPOEKTUPOBAHKE TIPOU3BOJCTB HeTenepadbaThBaroNIel 1 HeTEXMMUIECKON MPOMBIIIIIEHHOCTH, ¢0.
Tpynos/mi. pexa. B. B. ®exopos , -M., Hedrexum, 1973

JlononHuTeNbHAS TUTEPATypa
1. HedrenepepaboTka u HedTexumust [ Tekct]. Boim. 3 : ABTOMaTH3MpOBaHHOE ONTHMAIHHOE
MPOEKTUPOBAHUE MTPOM3BOACTB HedTenepadarsiBaromeil 1 Heh TeXUMHYECKOM IPOMBIIIIICHHOCTH, CO.
Tpynos/ri. pea. B. B. ®enopos , -M., Hedprexum, 1973

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

1. http://www.machinelearning.ru — npodeccrnonanbHbIii HHPOPMAITMOHHO-aHATUTHYECKHUI pecypc,
MOCBSIICHHBII MAIIMHHOMY OOY4eHUIO, PACIIO3HABAHUIO 00Pa30B M MHTEIUICKTYaJIbHOMY aHAIIU3Y
JaHHBIX.

2. http://shad.yandex.ru — caldT mkosbl aHamu3a JaHHBIX SHJEKCa.

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%B5_%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%D1
%86%D0%BE%D0%B2%29

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha zamsaTusax HCTIOJIB3YHOTCA MYHBTHMeﬂHﬁHLIe TCXHOJIOTUH, BKIIIOYAad ACMOHCTpAUIO HpeSCHTaL{Hﬁ.

B nporiecce camocTosTeNbHOM PabOThl 00YYarOLIHXCs TPEIIONAraeTCs UCTIOB30BaHUE TAaKUX
nporpamMmHbIX cpeacT, kak WEKA, IPython Notebook u ap.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsITENILHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— npopaboTKy yueOHOro Marepuaia (1o KOHCIICKTaM JICKIUi, y4eOHOM W HAyYHOU JINTEpaType);

— TOITOTOBKY K MPAKTHUECKUM 3aHSATHSAM, BBIMOJHCHHUE NOMAIIHUX TEOPETHUECKUX M MPAKTHUCSCKUX
3aJaHUM;

— MOJTOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETy H DK3aMEHY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: Wudopmarnka 1 BEIYHCIATENbHAS TEXHAKA

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

Kypc: 1

KBaJIMpUKALUS: MarucTp

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

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: E.B. BoiiTeHkoB



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3HaeT W CcHocoOEH  WCIIONB30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
HAy4HbIC 3HAHWS M HOBBbIC HAayYHBbIC MPUHIUIBI U METOIbI
WCCIeIoBaHui B 00acTi MH(OOPMATUKY U BEIYUCITUTEIILHON
TEXHUKH

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MH(POPMATUKU U BBIYUCIUTEIBHON TEXHUKH M CHOCOOCH MX

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

NPUMEHATh MpPH PEHIeHWH 3aJad  [podeCcCHOHATBHOMN
JEATEIIbHOCTH
[IK-2.1 3HaeT OCHOBBI  Hay4YHO-HCCIIEIOBATEIHCKOU

JEATEIIFHOCTH B 00JacTH HMH(POPMAIIMOHHBIX TEXHOJIOTHUH,
BJIaJIe€T 3HAHUEM OCHOB (QMIIOCO(PHUU U METOIOJIOTHH HAYKH;
3HAHHEM METOJIOB HAayYHBIX WCCIIEOBAaHMI U HABBIKAMHU HX
HPOBE/ICHHUS

[IK-2.2 YMeeT mpUMEHAThH MONyYEHHbIC 3HAHUS B OOJIACTH
(yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUH MH(OpMAIMH U

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MPaKTUYECKAN OIIBIT

HAyYHO-HCCIIEJIOBATENILCKON  JIGATEIBHOCTH B 00NacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoil 00pabOTKH CHUTHAJIOB, HCIOJIB30BAaHUSI CETH
Wurepner, AQHHOTUPOBAHUS, pedepupoBaHus,
OoubnmorpaduyecKkoro MoucKa, OMBIT PabOTHl C HAyYHBIMU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPEICTABICHHUS MaTePHaOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeleHUS HAy4YHOH UCKYCCHH U
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMALIMOHHBIX ~TEXHOJIOTHM, 3aJaBaTh BONPOCHl |
OTBEYaThb HAa IIOCTABJICHHBIE BOINPOCH MO TEME HAy4YHOH]
paboThI

[IK-3.3 Mmeer mpakTUHYEeCKUW OMBIT y4acTUS B HAyUYHBIX
CTyICHYECKUX KOH(EpPEHIHMSAX, OYHBIX, BHPTYaJIbHBIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEOBAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHLMIBI MOCTPOEHHUS HAyYHOW PpadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
crocoObl apryMEHTalWu; BajeeT HaBBIKAMH IOJATOTOBKH
Hay4YHbIX  0030poB,  mybOnukanui,  pedepatoB u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

IIK-1.2 ¥YMmeer pemars Hay4Hble 3aJadyd C MOHUMaHUEM
CYILECTBYIOIIMX IOAXOAOB K BEepU(PHKALUK MoOjenei
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTUYecKUW OMNBIT BBICTYIJICHUN U
HAy4YHOM apryMEHTAlMH MpH aHaju3e OObEKTa HaydYHOW U
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH



B pesynprare wu3ydeHHs TUCHMIUIMHBI «MareMaTHuecKne OCHOBBI (IIIOMOAMHAMUKNY OOyYarOIIHACs
JIOJDKEH

3HATh:
- 3HaTh OCHOBBI T€OJIOTHH U METObI Pa3pabOTKH MECTOPOXKACHUI HeTH U raza.
yMeThb:

- YMETh aHAJM3HPOBATh W OLECHHBATh PE3YJbTAThl MOICIUPOBAHUS TPOLECCOB AUHAMHUKH TUIACTOBBIX
¢uron108B.

BJA€Th:

- BIIQJIETh TEOPETHUECKUMH 3HAHVSIMH B O0JIACTH ra30- ¥ THAPOJAHHAMUKHY;

- UMETh NPAKTHYECKUE HABBIKHM PEIICHUS 3ajay, CBSI3aHHBIX C JUHAMUKOW IIACTOBBIX (DIFOUIOB; -
yMETh aHAJIM3MPOBATh U OLIEHUBATH PE3YJILTAThl MOJIEIUPOBAHUS MPOIECCOB JIMHAMUKU IIACTOBBIX
(hiron10B.

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

1. Kakue 3Tamnsl BKIIIOYAET reooropasBeika He(hTera3oBbIXx MECTOPOKICHUH.

2. Kakne TeXHOIOruy UCTIONB3YIOTCS IPHU J0OBIYe HEDTH.

3. Kakue TeXHOJIOTHUHN HCTIONB3YIOTCS MPH JOObIYE ra3a.

4. Kakne 3KOHOMUYECKHE U IOPUINYECKIE acTIeKThl BaXKHbI 17151 He(hTera3oBoil oTpaciu.
5. Yto Takoe HedTerazopas MPOMBIIIICHHOCTh U KaK OHA BIMSET HA MUPOBYIO IKOHOMHUKY.
6. Kakue TeXHOIOTUN UCTIONB3YIOTCS MIPH TPAHCIIOPTHPOBKE HEPTH U Tra3a.

7. Kakue mocnencTBusi MOKET UMETh He(dTera3oBasi MPOMBIIUICHHOCTh JUISI OKPY)KAIOLIEH cpensl U
3/10POBBS JTHOEH.

8. OCHOBHBIE TOHATHS (PUZNKO-XUMUIECKON THAPOANHAMUKY.
9. ®HU3NKO-XUMHYECKHUE CBOWCTBA MJIACTOBBIX (DIFOMIOB.
10. IIpormecchl MacconepeHoca B MOPUCTHIX CPeaax.

4. lepeyenb TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4H AU PepeHIIMPOBAHHOTO 3a4eTa:

. [Ipon3Boansie ypaBuenus: Hasbe-Crokca.

. Pemienue ypaBuenuit HaBbe-Ctokca.

. IloprcTOCTh ¥ MPOHUIIAEMOCTH TOPOIBI.

. OunbTpanys )XKUIKOCTH B TOPUCTHIX Cpeax.

. Kakue stamnsl BkiItodaeT reooropaspezika He(hTera3oBbIXx MECTOPOKACHUH.

. Kakue TexHonorun ucnons3yrorcs npu 1o0sr4e HeTH U rasa.

. Kakue sxoHOMHUYECKHE U IOpUAMYECKUE acTIeKThl BaXKHBI 17151 He()Tera3oBoi oTpaciu.
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. Uto Takoe HedTerazopas NPOMBIIIJICHHOCTb U KaK OHA BIMSET HA MUPOBYIO IKOHOMHUKY.
9. Kakue TeXHOJIOTUN UCTIONB3YIOTCS [P TPAHCIIOPTHPOBKE HEPTH U Tra3a.

10. Kakue mocnencTBus MOXXET UMETh He(TerazoBasi IPOMBIIIJICHHOCTD IJIi OKPYKAIOWIEH cpeabl U
3/10POBBS JTHOEH.

[TepeueHb KOHTPOIBHBIX BOIPOCOB [UIS CIaYH YK3aMeHa!

. XMMUYECKHI COCTaB IIPUPOJHOTO ra3a 1 €ero CBOMCTBA.

. Texnonoruu nepepaboTku rasa.

. TeXxHONIOTMK KOMIIPECCUU Ta3a.

. IIporeccsl cOopa raza ¥ ra3oBOro KOHJEHCATA.

. OCHOBBI MOJIETMPOBAHUS IIPOLIECCOB cOOpa rasa.

. OCHOBBI MOJIETMPOBAHHS IPOLIECCOB MOATOTOBKH HE(TH.
. OCHOBBI MOJICJIMPOBAHU IPOLIECCOB IOATOTOBKH TIa3a.
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. TexHomoruu noweileHus 3PPEKTUBHOCTH cOopa rasa.



9. TexHomoruu NOBBIIICHUS d3PPEKTHBHOCTH cOOpa ra30BOro KOHIEHCATa.
10. MoaenupoBaHre HOHHOTO OOMEHA B TIOPUCTHIX CpE/Iax.
11. MozaenupoBaHue pacTBOPEHHUS M BhILIEITAYMBAHMS TOPOJIBL.

buner 1
1. XvMu4eckuii COCTaB IPUPOTHOTO Ta3a U ero CBOMCTBA.

2. Kakue nporpaMMbl HCTIOJIB3YIOTCS AJIs1 MOJGIUPOBAHUS MIPOIIECCOB cOOpa ra3a v MoAroTOBKU He(TH
U rasa.

buner 2
1. IIpomeccrl cOopa raza u ra30BOro KOHJAEHCATa.
2. Kakue 3xoHOMHYECKHE U FOPUANIECKUE ACTIEKThI BAYKHBI JJIs1 He(DTEra30BOM OTPACIIH.

Kpurepuu onieHuBanus
Ouenka ommmyHo 10 OammoB - BBICTABIISICTCA ~ CTYJCHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKU
INPUMEHATh X Ha NPAaKTHKE NPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Ouenka ommMYHO 9 OawioB -  BBICTABISETCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTaBISETCA CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIUHBI U yMEHHE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHn i, ¢ HEKOTOPBIMU HEI0UeTaMHu.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTh IOJYYCHHBbIC 3HAHUS Ha NPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
OtueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOIy4eHHbIE 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka yHIOBIETBOPUTENBHO 4 Oana - BBICTABISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJlbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKH B (OPMYIHPOBKaX 0a30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABISAETCS CTYACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCII0JIb30BaTh IOJyYeHHbIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.
OreHka HEYIOBJICTBOPUTENBHO | 0ayulr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems npoBeaenus auddepeHunpoBaHHOrO 3aueTa 1 9K3aMeHa 00yJaroIrecss MOTYT HOJIb30BaThCs
[NpOrpaMMOM JUCLHMIUIMHBI, a TakKXe CIPaBOYHOM JIMTEPATYPON, BBIYMCIUTEIBHOU TEXHUKOM,
KOHcIieKTamMH Jiekuui. JnddepeHunpoBaHHbIl 3a4eT M 3K3aMEH MOXKET HPOBOAMTHCS MO HTOraM
TEKyllled YCIEeBAEMOCTHM M CAAa4YM 3aJaHuid WIM IIyTeM OpraHu3aluM CIELMajJbHOIo OIIpoca,
MPOBOJMMOTIO B YCTHOH (opme.



