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)

o AMCHUIIJIMHE: MaremaTH4eCKIe OCHOBBI (I)JIIOI/I,I[OJII/IHaMI/IKI/I
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC MareéMaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: ABHalMOHHBIC TEXHOJIOTHUH

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: 150 Bcero, B TOM 4ucie:
nexuuu: 60 yac.
cemuHapsl: 90 vac.
naboparopHseie 3ansaTus: 0 gac.

CamocrositensHas pabora: 45 gac.

[ToaroroBka x sk3ameny: 30 yac.

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

[Iporpammy cocraBui: E.B. Boiitenkon

IIporpamma obcyxieHa Ha 3acefannu kadenpa GyHIaMeHTaIbHBIX OCHOB Ta30Boro aena 28.02.2025



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.]'lb 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- |

FHILpOI[PIHaMHKOﬁ B IOPUCTBIX Cpcaax.

33]13‘[1/[ JAUCHUIIINHBI

- U3YUCHHUC TCOPCTUUCCKUX OCHOB I'a30- U TUHAPOANHAMUKHU

- U3YUCHUC (1)I/I3I/IKO—XI/IMI/IIIGCKI/IX OCHOB r'iIpOANHAMUKHA MOPUCTLIX CPEA;

- OBJIAICHUC HAaBbIKAMHU aHAaJIn3a U pCHICHUA 3a/ia4, CBA3aHHBIX C I[I/IHaMI/IKOI\/’I I1aCTOBBIX (1)J'IIOI/I,[[OB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT ©W  cOocoOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

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

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMAIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCIEIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

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

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOI'O
KOJIJIEKTHBA

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

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEICKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO

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

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

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)

B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HAThb!
- 3HaTh OCHOBBI I'€OJIOTHH ¥ METOJIbI Pa3pabOTKH MECTOPOXKAeHHH He(TH U ra3a.

YMETb:
- YMETh aHAJIM3MPOBATh M OLICHUBATH PE3yIbTaThl MOAEIMPOBAHUS MPOLECCOB IUHAMHMKH IIACTOBBIX
(hiron10B.

BIIAJICTh!
- BJIaJICTh TEOPETUICCKUMH 3HAHUSIMU B OOJIACTH T'a30- U THIPOIUHAMUKH;
- UMETh NPAKTUYECKHE HABBIKM PEIICHUS 3a/1ady, CBA3AHHBIX C JUHAMHKOW IUIACTOBBIX (NIIOMIOB; -
YMETh aHAJIM3UPOBATh M OICHUBATh PE3yJIBTaThl MOACIMPOBAHMS MPOIECCOB THHAMHUKH ILIACTOBBIX
¢uron108B.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| OcHOBHBIE HOHATUSA raso- u 6 9 5
THIIPOANHAMUKHI
2 VYpaBuenuss  HaBbe-CTokca u = HX 6 9 5
[IPUMEHEHHE
3 I'upponunamuyeckue SIBJICHUSI B 6 9 5
MOPUCTBIX Cpeaax
4 MopaenupoBaHue MpPOLECCOB Tra3o- U 6 9
TUJIPOANHAMUKI
5 [IprMeneHne METONOB MaTeMaTH4eCKOU 6 9
(U3MKH B Ta30- U THAPOINHAMHUKE
6 OU3NKO-XUMHUYECKass  THIPOAWHAMHKA 6 9 6
IIOPUCTBIX CPEL
7 DU3NKO-XUMHUUECKUE Ipolecchl B 6 9 6
MOPHUCTBIX Cpeaax
] MopenupoBanne  (PU3UKO-XUMHUUECKHX 6 9 6
IIPOLIECCOB B IIOPUCTHIX Cpefax
9 MHOIOKOMIIOHEHTHBbIE CUCTEMBI B 6 9 6
MOPUCTBIX Cpeaax
10 |TpancnopT Macchl B HOPUCTBIX cpeaax 6 9 6
Hroro yacos 60 90 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. OCHOBHEIC TTOHSATHS Ta30- U TUAPOANHAMUKN




dusnyeckue cBoiicTBa MIACTOBBIX (mona0B. OCHOBHBIC 3aKOHBI I'a30- U THIPOINHAMHUKH.
2. YpaBuenus HaBbe-CTokca 1 X MpUMEHEHHUE
[IpousBoausie ypaBuenust HaBre-Ctokca. Pemenne ypasuennii Happe-Crokca.
3. 'mapoauHamMuyecKue sBIEHUS B IOPUCTHIX cpesax
ITopucTocTh U IPOHULIAEMOCTD OPOAbl. DUIBTPALIUS )KUIKOCTH B IOPUCTBIX Cpelax.
4. MopenupoBaHue NpoLeccoB ra3o- U r’uAPOAUHAMUKI
MopnenupoBaHue ABUKEHMs KUAKOCTH B IOPUCTBIX cpenax. MonenupoBaHue IBHXKEHHs rasa B
MOPHUCTHIX Cpeaax.
5. llpuMeHeHne METOIOB MaTeMaTHUECKON (PU3UKHU B TA30- U TUAPOJUHAMUKE
MeTon KOHEYHBIX 3IEMEHTOB. MeTO/1 KOHEUHBIX Pa3HOCTEH.
Cemecrtp: 2 (Becennuit)
6. OU3NKO-XUMHUYECKas THAPOIUHAMHUKA TOPUCTHIX CPEX

OcCHOBHBIE TOHATHS (PU3UKO-XUMHYECKOW THAPOJUHAMHUKH. DH3HKO-XUMHUECKUE CBOWMCTBA
1acToBbIX (urronoB. [Iponeccs MacconepeHoca B HOPUCTHIX Cpesiax.

7. DU3UKO-XUMHUYECKUE MTPOLECCHI B IIOPUCTBIX Cpenax
WonHkIi1 00MeH B MOPUCTHIX cpefiaXx. PacTBopeHue U BhINIEIaunBaHHE TTOPOIBIL.
8. MonenupoBaHue (prU3NKO-XUMHYECKHX MPOLIECCOB B MOPHUCTHIX Cpeiax

MonenupoBanue HOHHOIO OOMEHa B TOPUCTBIX cpedax.  MonenupoBaHue pPacTBOPEHUS U
BBIILETaYMBAHUS TIOPOIBI.

9. MHOTOKOMIIOHEHTHBIC CUCTEMEBI B HOPHUCTBIX Cpcaax

MHOTOKOMIIOHEHTHBIE CHCTEMBI Ta30B U KHIKOCTeH. BzammoneiicTBue KOMIIOHEHTOB B TIOPUCTHIX
cpenax.

10. TparcopT Macchl B MOPHUCTHIX Cpenax

MaccomnepeHoc B MOPUCTHIX cpefax. MacconepeHoc NnpH (WIBTpaluy >KUAKOCTH B HOPHUCTHIX
cpenax.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTOpHs, OCHALLICHHAS! MYJIBTHMEAHAIIPOEKTOPOM U SKPAHOM.

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

MynpTUMEAUIHBIN OPOEKTOP U 3KpaH I IPOBEACHUS JEKIIMOHHBIX 3aHATHIA.

JlabopaTtopHoe 060opyaoBaHUE I TPOBEACHUS MPAKTUUECKUX 3aHITUN 110 TEXHOIOTUAM NIepepadoTKU
rasa 4 KOMIPECCUu rasa.



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. HedrerazoBoe aeno. [onneiii kype [Teker] : 150-neTuro MupoBoii HedTenoObun nocesmaercs / B.
B. TerenemuH, B. A. f3eB - lonronpynueiitlaTennext,2009
2. Hedrenepepaborka u Hedrexumus [ Tekcr]. Boim. 3 : ABTOMaruznpoBaHHOE ONTHMAIILHOE
MPOEKTUPOBAHUE MTPOM3BOACTB He(TenepadarsiBaromeil 1 Heh TeXUMHYECKOM IPOMBIIIIICHHOCTH, CO.
Tpynos/ri. pea. B. B. ®enopos , -M., Hedprexum, 1973

JlomonHuTenbHAS IUTEpaTypa
1. Hedremepepaborka u Hedrexumus [ Texct]. Beim. 3 : ABToMaru3npoBaHHOE ONTHUMAIIEHOE
MPOEKTUPOBAHKE TIPOU3BOJCTB HeTenepadbaTriBaroNiel 1 HeTeXMMUIECKON MPOMBIIIIEHHOCTH, C0.
Tpynos/mi. pexa. B. B. ®exopos , -M., Hedrexum, 1973

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

1. http://www.machinelearning.ru — npodeccrnonanbHbIii HHPOPMAIMOHHO-aHAIMTHYECKUN pecypc,
MOCBAIICHHBII MAaIIMHHOMY 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(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
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
nporpamMmHbIX cpeacTs, kak WEKA, [Python Notebook u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXoAMMOE Bpemsi sl pabdoThl CTyIeHTa Haj TEMOM.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

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

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

— MOJTOTOBKY K AH()(hepeHIIMPOBAHHOMY 3a4eTy U IK3aMEHY.



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 (BeceHHMH) - DK3aMeH

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

[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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITENLHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

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

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCIJICAOBAHMUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
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 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO

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

(MonenMpoBaHKUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3yybTare HU3Yy4YCHHUA AUCIUIIIAHBL «MareMarndeckue OCHOBEI (I)JIIOI/I,I[OJII/IHaMI/IKI/I» 06yqaromnﬁcsl

JOJIKCH:

3HATb:

- 3HaTh OCHOBBI I'€OJIOTHH ¥ METOJIbI Pa3pabOTKH MECTOPOXKACHHUH He(TH U ra3a.

yMeThb:

- YMCTb aHAJIM3UPOBATH U OLCHUBATH PE3IYJILTATHl MOACIUPOBAHUA MPOLUCCCOB NMHAMHUKHU IIJIACTOBBIX

(hiron10B.
BJIA/IETh:

- BJIaZICTh TCOPCTUICCKUMU 3HAHUAMU B 00J1acT Ta3o- u TUAPOANHAMUKHU,
- UMCTb MNPAKTHUYCCKHUC HABBIKM PCIICHUA 3aJiad, CBA3aHHBLIX C I[PIHaMHKOﬁ IJ1IaCTOBBIX q)HIOI/I,ZIOB; -
YMETh aHAJIM3UPOBATH W OLCHHUBATHL PC3YJIbTAThl MOACIHMPOBAHUSA HNPOHCCCOB NUHAMHUKU IJIACTOBBIX

¢ron108B.

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




1. Kakue 3Tansl BKJIIOYAET IeoI0ropa3Beika He(h)Tera3oBbIX MECTOPOXKACHHH.

2. Kakue TeXHOIOTHH UCTIONB3YIOTCS IPH JOOBIYEe HEDTH.

3. Kakue TeXHOJIOTHUHU UCTIONB3YIOTCS MTPH JO0bIYE Ta3a.

4. Kakue 5KOHOMUYECKHE U IOPUIMYECKUE aCTIEKThl BayKHBI U1 HETEra3oBOi OTpaciy.
5. YUro Takoe He(TerazoBasi MIPOMBIIUIEHHOCTh U KaK OHA BIUSET HA MUPOBYIO SKOHOMHUKY.
6. Kaxue TexHOIOTHH HCIIOIB3YIOTCS IIPU TPAHCIOPTUPOBKE HE(PTH U Tra3a.

7. Kakue mocnencTBusi MOXKET MMETh HedTera3oBasi MPOMBIIUICHHOCTh JJIsi OKpYXKarolield cpeapl
3I0POBBS JTHOEH.

8. OcHOBHBIC TOHATHS (PHU3UKO-XUMHYECKOHN TUPOTUHAMUKH.
9. ®U3NKO-XUMUYECKNE CBOMCTBA IJIACTOBEIX (DIFOUIOB.
10. IIpomecchl MacconepeHoca B MOPUCTHIX CPeaax.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauk AU hepeHIIMPOBaHHOTO 3a4eTa:

. [IpousBognsie ypaBHenusa Hapbe-Crokca.

. Pemmenne ypasnenuit Hasre-Ctokca.

. IlopucrocTh ¥ NPOHULIAEMOCTH OPOABI.

. @uibpTpanyst KUAKOCTH B IOPUCTHIX Cpesiax.

. Kakue stamsl BKiIIo4aeT reosoropaspesika He(pTerazoBbIX MECTOPOXKICHUI.

. Kakue TexHonoruu ucrosnb3yroTcs npu 100sr4e HeTu U rasa.

. Kakue sxoHOMHYECKHE U IOPUIMYECKUE aCTIEKThl BayKHBI U HETEra3oBOi OTpaciy.
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. Uto Takoe HedTerazoBasi MPOMBIIIJIEHHOCTh U KaK OHA BIMSAET HA MUPOBYIO SKOHOMHUKY.
9. Kakue TeXHOJIOTHH HCIIOIb3YIOTCS IIPU TPAHCIOPTUPOBKE HE(PTH U Traza.

10. Kakue mocnencTBust MOKET UMeTh HeTerazopasi MpOMBIIUIEHHOCTE JUIS OKPYXKAoIIeH cpeabl n
3I0POBBS JTHOEH.

Hepequb KOHTPOJIbHBIX BOIIPOCOB IJId CAAYM 5K3aMCHa:

. XUMHUYECKHN COCTaB MPUPOIHOTO I'a3a U ero CBOMCTBA.

. Texnonmoruu nepepaboTKH rasa.

. TexHOIOTMY KOMIIPECCHH Ta3a.

. IIponieccrl cOopa raza u ra30BOro KOHAEHcara.

. OCHOBBI MOZIEIMPOBAHMS IPOLIECCOB cOOpa rasa.

. OCHOBBI MOJIEIMPOBAHUSI IPOLIECCOB MTOATOTOBKU HEPTH.
. OCHOBBI MOJICIMPOBAHUS IPOLIECCOB MOATOTOBKH Ta3a.

0 NN N bW~

. Texnonmoruu noseiteHus 3QGeKTUBHOCTH cOopa rasa.

9. Texnonoruu noBeIIeHUS FIPPEKTUBHOCTH cOOpa ra30BOro KOHAEHCATa.
10. MogenupoBaHre HOHHOTO OOMEHa B TIOPUCTHIX Cpeax.

11. MonenupoBaHye pacCTBOPEHUS U BBILLIETAYNBAHUS TTOPOBI.

buier 1
1. Xumudeckuii cocTaB MPUPOJHOTO ra3a U ero CBOMCTBA.

2. Kakne OporpaMmbl UCTIOJIB3YIOTCA IJIA MOACIUPOBAHUS ITPOLICCCOB c60pa ra3a M 1moAroTOBKHU HC(i)TI/I
u rasa.

buner 2
1. Ipornecchl cOopa raza u ra30BOro KOHJIEHCAara.

2. Kakue 5KOHOMHUYECKHE U IOPUIMUECKUE aCTIEKThl BayKHBI U HETEra3oBOi OTpaciy.

Kpurepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems nposeneHus audepeHInpoBaHHOTO 3a4eTa 1 IK3aMeHa 00yJaronrecs MOTryT I0JIb30BaThCs
MpOrpaMMOM JHCHMIIMHBL, a TakkKe CIPAaBOYHOM JINTEPATYpPOM, BBIYMCIUTEIBHON TEXHUKOM,
KOHCIIeKTaMH JieKiui. JuddepeHIupoBaHHbI 3a4€T U DK3aMEH MOXET MPOBOJUTHCS IO HTOTaM
TEKylIel YCIEBa€MOCTH M CIaud 3aJaHUd WIM IIyTEM OpraHHU3allM CIENHAJIBbHOIO OIpoca,
MPOBOJIUMOTO B YCTHOH (opme.



