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)

10 JMCHMILIMHE: Maremaruyeckue 0CHOBBI (pIIIOUAOANHAMUKHI
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHKEHEpHs

OU3TEX-1IKOIAa ABUALIMOHHBIX U TU(PPOBBIX TEXHOJIOTHIMA
kadeapa QyHIaMeHTaIbHBIX OCHOB ra30BOr0 Jieia

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI TIPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHnnpoBaHHbIi 3a4eT

2 (BeceHHMIH) - DK3aMeH

AynutopHbIx yacoB: 120 Bcero, B TOM 4ucIe:
nexuuu: 60 yac.
cemuHapsl: 60 gac.
naboparopHseie 3ansaTus: 0 gac.

CamocrositensHas pabora: 75 gac.

[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy cocraBui: E.B. Boiitenkon

[Iporpamma obcyxieHa Ha 3acefannu kadenpa GyHIaMeHTaIbHbBIX OCHOB Ta3oBoro jaena 05.04.2024



AHHOTANMA

Hucuunnnna «Maremarndeckue OCHOBBI (DIIOMIOJMHAMUKHY» TPEICTaBIsICT CO00M KOMIUIEKCHBIH KYpC,
KOTOPBIH BKJIIOYACT B ceOS M3yUYEHHE TEOPETHUYECKUX U (PU3NKO-XUMHYECKMX OCHOB AMHAMMKHU IIJIACTOBBIX
¢monnoB. Kype nmpenHasHadeH Ui MaruCcTpaHTOB, KOTOPbIE 3aMHTEPECOBAHBI B MOMYUYSHUN TITyOOKUX 3HAHUT
B 00nactu He(Tera30Boi MHIYCTPUH U THAPOANHAMUYECKHX IIPOLIECCOB B HOPUCTHIX Cpeniax.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- (QopMupoBaHre y MarucTpaHTOB DIIyOOKHX 3HAHMH M MPAKTHYECKUX HABBIKOB B 00JacTH
MaTeMaTHYECKIX OCHOB JTMHAMHKH IUTACTOBBIX (pirronoB. KpoMe Toro, Kypc HampaBiieH Ha pa3BUTHE Y
MaruCTpaHTOB CIIOCOOHOCTH K aHalM3y M PEIICHUIO CIIOXKHBIX 33jad, CBS3aHHBIX C TIa30- |
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 w® cHocoOGH  HCIONB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC TPUHIMITBI U METOJbI
WCCIICZIOBAHUM B 001acTH MHPOPMATHKH U BEIYMCITUTEIBHOM
TEXHUKHU

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

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
WH(POPMATUKU ¥ BBIUYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
OPUMEHATh TP pEIIeHHH 3agad  Npo(dhecCHOHATIBHOM
JesITeTbHOCTH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
JeSITEeTLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUU U METOOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEIOBAaHUI M HaBBIKAMU 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 nmpUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALUU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NEsTEIbHOCTH

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
COBpPEMEHHBIE .

HAy4YHO-HCCIIECOBATENIbCKON  EATEIIbHOCTH B 0o0JacTu
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE .

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI
TEXHOJIOTHUH

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu pELICHUS 3a/1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU

Wureprer, aQHHOTUPOBAHUS, pedepupoBaHus,
oubnmorpadUYecKoro MOWCKa, OMBIT PabOThl ¢ HAYYHBIMU
MCTOYHUKAMH

[IK-3.1 3HaeT OCHOBHI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO 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 TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIEHHbIE BOIPOCHI M0 TEME HAy4YHOU
pabotbl




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

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTHIA

[IK-1.1 3HaeT npUHOUNBI MOCTPOCHHUS HAYYHOH pPaOOTHI,
MeTrogsl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  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 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeyeHHss B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAallH IMpH aHaiu3e OOBbEeKTa HAyYHOH H
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 aHAJIM3UPOBATh U OLICHUBATH PE3YJIbTAThl MOJCIUPOBAHUS MPOLIECCOB TUHAMUKHU MJIACTOBBIX
¢uron108B.

BIIA/IETh:

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

- UMETh MPAKTUYECKUE HABBIKM PEIICHUS 3a/1a4, CBS3aHHBIX C JHMHAMHKOHN TUIACTOBBIX (UIFOHMJIOB; -
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 TOHSTHS 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 CHUCTEMBI 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 ABUKEHMs JKUAKOCTH B IOPUCTBIX cpenax. MonenupoBaHue IBHXKEHHs 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 HOHHOIO OOMEHa B TOPUCTHIX cpedax.  MonenupoBaHue pPacTBOPEHUS U
BBIILEIaYBAHUS TIOPO/IBI.

9. MHOTOKOMIIOHEHTHBIC CUCTEMEI B HOPHUCTBIX Cpcaax




MHOIrOKOMIIOHEHTHBIE CUCTEMBI I'a30B U KUJAKOCTEH. B3auMonelcTBUE KOMIIOHEHTOB B IOPHUCTHIX
cpenax.

10. TpancmopT Maccel B MOPUCTHIX Cpenax

MacconepeHoc B MOpPHUCTBIX cpedax. MaccomnepeHoc npu (puiabTpanuu >XKUIKOCTH B IOPHUCTBIX
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)



YcnemHoOe 0CBOCHHE Kypca TpeOyeT HapsKEHHONW caMOCTOSTEILHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

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

— TOATOTOBKY K MPAKTHYECKUM 3aHSATHSIM, BBITIOJIHECHUE JAOMANTHUX TCOPETUYCCKUX U MPAKTUYCCKUX
3aJaHUM;

— MOJTOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETy H DK3aMEHY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HH(bOpMaTHKa U BBIYUCIIUTCIIbHAA TCXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs
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 (BeceHHMH) - DK3aMeH

Pa3paborunk: E.B. Boiitenkon



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 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH 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

OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEATEIIbHOCTH
[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM

JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (HIIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEIOBAaHHMI M HABBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 YMeeT nMpUMEHATH MONyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT

HAyYHO-HCCIICJIOBATENILCKON  JICATEIILHOCTH B 00JacTu

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

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
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 BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX ~TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
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 OpUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTrogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynaprare wu3ydeHWs JUCHUIUIMHBI «MareMarndecKue OCHOBBI (DIIOMIOMUHAMHKIY OOyYaromuics
JIOJDKEH

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

- YMETh aHAJIM3HMPOBATh M OILCHUBATH PE3yJIBTaThl MOACIMPOBAHMS MPOLECCOB JTHHAMHKH IUIACTOBBIX
¢uron108B.

BJA€Th:

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

- UMETh MPAKTUYECKUE HABBIKM PEIICHUS 3a/1a4, CBS3aHHBIX C JHMHAMHKOHN TUIACTOBBIX (UIFOHMJIOB; -
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 MOXKET UMETh HedTerazoBasl MPOMBILUICHHOCTh AJISl OKpYJKarolield cpeabl 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 mocieacTBusi MOKET UMETh He(TerasoBasi MPOMBILUIEHHOCTD Ul OKPYKalOWIeH 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 nporpaMMsbl HCTIOJIB3YIOTCS JUISI MOJIETTMPOBAHUS IIPOLIECCOB cOOpa ra3a U MOATOTOBKH HE(PTH
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 oramyHo 10 OamioB - BBICTABIISICTCA ~ CTYICHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MNpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEJIMETHOH 00NACTH, MPOAEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPYECCKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh X Ha TPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ 06amios - BBICTaBISCTCA CTYAEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHn i, ¢ HEKOTOPBIMU HEI0UeTaMHu.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha ITPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
OmeHka Xopoio 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6ajioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NOJTyYeHHbIC 3HAaHHs Ha MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ymOBIETBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEIOCTATOYHO MPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapyULIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO P 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOydeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ymOBIETBOPUTENbHO 3 Oajia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOJUMBIMU IS abHEHIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HAaeT OojiblIel yacTu
OCHOBHOTO cOJepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.
OrneHka HEYIOBJICTBOPUTENHLHO | 0aji - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiie omuoK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems npoBenenus nuddepeHInpOBaHHOTO 3a4eTa U IK3aMeHa 00yJaromuecs MOryT MOJIb30BaThCS
NpOrpaMMOM JUCLUHUIUIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypOM, BBIYMCIUTEIBHON TEXHUKOW,
KOHCIIeKTaMH Jiekuui. JuddepeHunpoBaHHbIi 3a4€T U 3K3aMEH MOXET MPOBOIAUTHCA IO HTOraM
TEKyllled YCIEeBAaEMOCTM W CJIauu 33JaHUN WIM IyTeM OpraHM3alluU CIELUAJIBHOIO OIpoca,
MPOBOJMMOTIO B YCTHOH (opme.



