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1. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA AUCHUITJIMHBI

Pesynbratel ocBoenus OIIOIl maructpaTypbl ONpenensitoTcsi MPHOOpPEeTaeMbIMU BBITYCKHUKOM
KOMIIETEHIMSIMHU, T.€. €r0 CIIOCOOHOCTHIO MPUMEHSATh 3HAHUS, YMEHHS M JIMYHOCTHBIE Ka4eCTBA B COOT-
BETCTBUU C 33/1a4aMH MPOPECCUOHATBHON AESITeTbHOCTH.

B pesynbraTte ocBoeHUs MUCHUILTHHBI «VIcmonp30BaHue MPO(eCcCHOHANBHBIX MPOTPaMMHBIX TPO-
IYKTOBY» 00y4aeMblii JOJHKEH 00J1a1aTh CIeIyIOIIMMH KOMITETEHIUSIMU:

OIIK-4: roToBHOCTH K UCIOJb30BaHUIO METOJOB MAaTEMaTHUECKOI0 MOJEINPOBAHUSI MAaTEPUATIOB
U TEXHOJOTMYECKHUX IMPOLECCOB, K TEOPETHUECKOMY aHANU3y U AKCIEPUMEHTaIbHOU MPOBEpPKE Teope-
TUYECKHUX TUTIOTES,

[1IK-4: cniocoOHOCTh HCIONIB30BaTh COBPEMEHHbBIE METOJUKU U METO[IbI, B MIPOBEICHUU SKCIEPH-
MEHTOB M MCHBITAaHUM, aHAJTM3UPOBATh UX PE3YJbTAThl U OCYIIECTBIATh UX KOPPEKTHYIO MHTEpIIpETa-

LHUIO.

Tabauya 1.

Hepeqeﬂb IVIAHUPYEMBIX Pe3yjJabTaTOB Oﬁy'—IEHI/IH o JTMCHMIIJIMHE

ITnanupyemsie pesyiabTarsl ocBoenus OIIOII
(KoMIeTeHIUN), TOCTHKEHHE KOTOPBIX oOecie-

yuBaeT JUCHUILINHA

Ilepeuens MIaHNPYeMBbIX pPe3yJIbTATOB
00yuyeHus M0 TUCHUILINHE

MEHHBIE METOJIUKU U METO/IbI, B IIPO-
BEJICHUU DKCIIEPUMEHTOB U UCIIbITA-
HUW, aHATM3UPOBATh UX PE3YIbTATHI U
OCYLIECTBIIATh UX KOPPEKTHYIO UH-
TEPIPETALMIO.

Konap!r xom- ConeprkaHre KOMIETEHIIUN 3HaTh:
MMETCHIMHT VYMeTh:
Bnanets:
Ob6menpodeccuonanbHble
OIIK-4 ['0TOBHOCTE K UCHOJIL30BAaHHIO METO- | 3HATh: OCHOBHBLIC METOJEI MAaTEMaTHYECKOTO
JIOB MAaTEMaTUYECKOTO MOJIETTUPOBA- MOJICTIUPOBAHUSI TIPU MPOCKTHUPOBAHUU SHEP-
HUS MAaT€pPUAJIOB M TEXHOJIOTHYECKUX | T0- M pecypcocOeperammmx  XUMHUKO-
MPOLIECCOB, K TEOPETUUECKOMY aHAIIU- | TEXHOJIOTHYECKUX CUCTEM
3y M 3KCIIEPUMEHTAIBLHON MPOBEPKE Ymersn: Mcnonb3oBaTh METOJIBI MaTeMaTHYe-
TEOPETHUYECKUX TUIOTES. CKOI'0 MOJICJIMPOBAHUS NPHU MPOECKTUPOBAHUHU
SHEPTrO- M PpecypcocOeperamnmx XUMHUKO-
TEXHOJIOTHYECKUX CUCTEM
Baagern: HaBpikamMu HCIIOJIB30BaHUS METO-
JIOB MaTeMaTH4YE€CKOTrO MOJIEIUPOBAHUS TpHU
MPOCKTUPOBAHUU DHEPro- U pecypcocOepera-
IOIIUX XUMHKO-TEXHOJIOTHYCCKUX CHCTEM.
[TpodeccuonanbHble
I1K-4 CrocoOHOCTh UCIONIB30BaTh COBPE- 3HaTh: [IpuHIUTIEI BEIOOPA U AHATUTUYECKUE

BO3MOKHOCTH UCIIOJIb30BaHUSI COBPEMEHHBIX
METOJIMK U METOJIOB B IPOBEICHUN aHAIUTH-
YEeCKUX IKCIIEPUMEHTOB U UCTIBITAHUI 00bEK-
TOB OKPY’KarOILLEH Cpebl

YMmern: Bect MareMaTuueckyto o6paboTKy U
aHAJIN3UPOBATH MOTY4aeMbIE PE3YJIbTAThI
Baagerb: ®opMaMy 1 METOIAMH OCYILIECTB-
JIeHUs] KOPPEKTHON MHTEpIpeTaluy NoJyyeH-
HBIX JJAaHHBIX.




2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

puamuenoii yactu 6moka 1 yueGHOro miaHa.

HI/ICHI/IHHI/IHa Hcnonvzosanue npod)eccuouaﬂbnbtx npocpaAMMHBIX npodykmoe OTHOCHTCA K 6a-

[lepeuenp mpeaUIECTBYIOUIMX W MOCIEAYIOMIMX AUCUMILINH, (POPMHUPYIOMIUX OOIIEKYIbTYPHBIE,

obmenpodeccruoHanbHble U MPO(PECCHOHATBHBIE KOMITCTSHITUH.

Tabauya 2.

Ne

HaunmenoBanue

KOMIICTCHIIN U

[IpenmecrByromue

JUCLUILINHBI

[Tocnenyromue

JTUCIUILIHHEI

ObmenpodeccuoHanbHbIe

1 | OIIK-4 T'oroBHOCTh | TepMoanHamMHUYEeCKUEe OCHOBBI | JloNOTHUTENBHBIE TTIaBBI MaTe-
K MCIOJIb30BaHHIO pecypcocOepeKeHH st; MPOSKTU- | MAaTHKH. Teopusi CHCTEMHOTO
METOJIOB MaTeMaTH- | POBaHHE M IKCIUTyaTalus 000- | aHaIM3a ¥ NPUHATHS PELICHUIA;
YECKOT0 MOJICTINPO- | PYJOBaHHUS MepepaboTKU U MOJICJTMPOBAHHE TEXHOJIOTHYE-
BAaHUS MAaTCPUAJIOB U | YTUIIUM3alIUU ITPOMBIIIJICHHBIX U | CKUX U IPUPOAHBIX CUCTEM;
TEXHOJIOTHYCCKUX TBCPABIX OBITOBBIX OTXOO0B, IMPOCKTUPOBAHUEC U SKCIIITyaTa-
MPOLIECCOB, K TEOPE- | OCHOBHI INIAHUPOBAHUS U Ma- 11s1 000PyI0BaHUS OYUCTKU
THYECKOMY aHAJIU3y | TEMAaTHYECKOi 00pabOTKH pe- | CTOYHBIX BOJ; HAYYHO-

Y OKCIIEPUMEHTANb- | 3yJIbTATOB 3KCIICPHUMEHTA; OC- | MCCIeJ0BaTelIbCKas paboTa.
HOH MpOBEpKEe T€O- | HOBBI aHAJIN3a MHOTOMEPHBIX
PETHUYECKHX TUMO- | JaHHBIX.
TE3.
[TpodeccnonanbHbIe
1 | IIK-4 Cnoco6nocts | [Ipon3BoacTBeHHBIH K0noru- | [loBepXHOCTHBIE SBICHUS U

HCIIOJIb30BaTh CO-
BPEMEHHBIE METO-
JOUKH U METOIbI, B
MMPOBCACHNH DKCIIC-
PUMCHTOB U UCIIBI-
TaHWH, aHAJTU3UPO-
BaTh UX PE3YJIbTAThI
Y OCYILECTBISATH UX
KOPPEKTHYIO UHTEP-
MPETALHNIO.

YEeCKUI KOHTPOJIb; OLIEHKA U
peryaupoBaHue KauecTBa
OKpY>KaroIleu Cpelibl; OCHOBBI
IIaHUPOBAHUSA U MAaTEMATHYC-
CKOI1 00paboTKH pe3ysbTaToB
OKCIICPUMCHTA; OCHOBBI aHAJIN-
32 MHOTOMEPHBIX JIaHHBIX.

JUCTIEPCHBIE CUCTEMBI; PEKYIb-
TUBAIUs KaphEPOB OTXO/IAMU;
00paboTKa M yTUITU3AIIHS 0Cal-
KOB CTOYHEBIX BOJ; HAYYHO-
uccaeaoBaTeNbekas pabora.




3. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHbI

3.1. CTpyKTypa QU CHUIINHBI
OO0mast TpymoeMKOCTh (00beM) IUCHUIUIMHBI cocTaBisieT 3 3audeTHble enuHuibl (3ET),
108 akameMuyeCcKUX 4acos.

Tabauya 3.
O0bEéM TUCUUIJIMHBI IO BUIAM YU4eOHbIX 3aHATHH
By yueOHo# paboTh AynutopHas | BueaynutopHas Cemectp
pabora, KOHTaKTHAsI
JacoB pabora 3
AynuTopHbIe 3aHATHS (BCero) 56 56
B ToM uucie:
Jlekunn
[TpakTuueckue (I13) 14 14
Jlaboparopusie padotsl (JIP) 42 42
CamocrosTeibHas padora (Bcero) 52 52
B ToMm uucne:
[ToaroroBka K J1a0OPaTOPHBIM 3aHITHIM 36 3 36
[ToaroroBka K NPaKTUYECKUM 3AHITHUIM 8 8
[ToaroroBka K 3a4eTy ¢ OLIEHKOU 8 8
HUTOroO: 108 108
Yac.
3 3
3ET
Bun npomexxyTouHO#M arrectanuu (3ayer, 3ader ¢ 3a4er ¢ OLEHKOM
aK3aMeH (Jac.)) OIIEHKOMU
KonraxTHas paboTa oOydaromuxcs ¢ 56 3 59
npernojaBareneM (1o BugaM y4eOHbIX 3aHATHI)
(Bcero)




Pacnpenesnenne yueOHOW HATPY3KH MO pa3aesiaM TUCIUANIIHHbBI

Tabruya 4.
Buner yae6HON HArpy3Ku U X TPYAOEMKOCTb,
YJacChl
g g |
5] Y 3 @
=t Haumenosanue - = T S
& paszerna AUCLMILIHHBI = | g E S5l Q g
2 $ | 25| &8| © 2
= E7| g% ;
2 | = 2
=
CoBpeMeHHOE MPOorpaMMHOE 00eCTIeYeHHE.
1 OO0m1as XxapakTepUCTUKA U KJacCU(pUKAIUs 6 8 10 24
MPOrPaMMHOTO 00ECTICUCHUSI.
5 Creunanu3upoBaHHOE MPOrpaMMHOE oOecrie- 8 34 42 84
YEHHUE.
NUTOrO: 14 42 52 108
3.2. Conepxanue MUCHMILINHBI
IpakTuyeckue 3aHATUS
Tabnuya 4.
Ne 3a- Homep | HammenoBaHue MpakTHYECKOTO 3aHATUS U NIepeyeHb auaaktude- |TpynoemMKocTb,
HATUS | pasnuena CKHX EIUHUIL JacoB™
1 1 Pacuersl ¢ ucnonb3oBaHreM TabJIUYHOTO Mpoleccopa MS 4
EXCEL
Pacuer Bogonotpebnenus u Bogoorsenenus A3C. (1o BapuaH-
tam) TaOnuuHble GOPMBI.
2 1 Pacuersl ¢ ucnonb3oBaHKEeM TabGJIUYHOTO mpolieccopa MS 2
EXCEL
Pacuet HopM 00pa3zoBaHus TBEPIBIX OTXOJIOB (110 BApHUaHTaM)
Omnepanuu ¢ TekctoM. Co3anue TabNull, AUarpaMm.
3 2 Co3znanue 6a3 nannbix ¢ nomomeio MS ACCESS 4
ba3oBebIit 00yuaromuii npumep.
Coznanne 6a3 JTaHHBIX TIO OTXOJIaM, 3apocoB, GopM. 3agaHus 1Mo
BapHaHTaM.
4 2 Coznanue 6a3 nanubix ¢ nomoinisio MS ACCESS 4
Coznanue 0a3 JAaHHBIX MO TEXHOJOTHYECKOMY O0OpYyI0BaHHUIO,
3ampocoB, GopM. 3aaHus 0 BapHAHTAM.
HUTOIO: 14

* HpI/IMeLIaHI/ICZ pacnnrucaHuemM H606XO,Z[I/IMO npeayCMOTpPETh MPAKTHUYCCKHUC 3aHATUA JJIUTCIbHOCTBIO 4 gaca




JlabGopaTropHbie padoThI

Tabuya 6.

Ne 3a-
HATHUS

Howmep
paznena

HaunmenoBanue nabopatopHoii paboThl U IepeueHb AUAaKTHYe-
CKHUX €MHUI]

TpynoemMKocCTs,
4acoB

1

[Iporpammel juist sxoaoroB ¢upmel JIOI'YC (Mocksa).
[Ipesentanmst mnporpaMmHbIX TponykToB ¢upmer  JIOT'YC.
Crpykrypa. Bo3moxkHocTr, npuHmun padotel. OOUuid alIroputm
pacuera. Meronuueckoe obecreueHue.

4

[Iporpammerl st 3kon0roB hbupmel UHTET'PAJI (CaHKT-
[leTepOypr).

[Ipesentanmst mporpamMMHubix TpoaykToB ¢Gupmsel MHTEI'PAJIL
Crpykrypa. BozmoxxaocTH, npuHmmn padotel. OOIImii anroputM
pacuera. Meronuueckoe obecreyeHue.

IIporpammel Jurst sxos0roB dupMsl JIOT'YC u UHTEI'PAJIL.
CpaBuuTtenbHbliil ananu3. CTpykrypa. BoamMoxHOCTH, TpUHIUT
pabotsl. O6ImMIA ANTOPUTM pacuera.

Iporpammel st 5x0a0ros dupmel JIOT'YC IIporpaMMHBII KOM-
mwiekc [IPM3MA (yueOHas Bepcus).

Pacuer 3arpsizaenust arMocepsl ¢ TOCTPOCHUEM M30JIMHUN KOH-
HEHTPAIMi 3arpsA3HSIONINX BEIIECTB. 3aaHus 110 BapHaHTaM.

Iporpammel st 5xosoros GupMmel JIOT'YC IIporpaMMHBII KOM-
mwiekc [IPM3MA (yueOHas Bepcus).

Pacuer 3arpsizaenust arMocdepsl ¢ TOCTPOCHUEM M30JIMHUN KOH-
HEHTpalUi 3arpsa3HIIONINX BEUIECTB C YU€TOM 3acTpoiiku. Pacuer
C33. 3ajianus 1o BapuaHTaM.

IIporpammel st 5x00roB GupMbl JIOI'YC IIporpaMMHBIH KOM-
mwiekc [ITYM (yueGHas BepcHs).

Pacuer ypoBHs 3ByKOBOIO JaBJIEHHUs HA NMPEANPUITUU U TIOCTPO-
€HUE 30H aKyCTHYecKoro auckomdopra bazoBblil npumep

IIporpammel st 5x00roB GupMel JOT'YC IIporpaMMHBIH KOM-
mwiekc 3EPKAJIO (yueOHas Bepcus).

Pacuyer 3arps3HeHHst BOIHBIX 0OBEKTOB C MOCTPOCHUEM MPOQUIIs
KOHIICHTPALUH 3arps3HAONMX BElecTB. ba3oBbIi IpuMep.

IIporpammel st 5k0510T0B GupMbl JJIOI'YC TIporpaMMHEBI KOM-
miekc 3EPKAJIO (yuebHasg Bepcus).

Pacuer 3arpsi3HeHns BOJHBIX 0OBEKTOB C TOCTPOCHUEM MPOdUIIs
KOHIICHTpPALlUN 3arps3HSIONIMX BEIIECTB. 3aJaHusl IO BapUaH-
TaM.

IIporpammel st 3x0a0roB GupMel JIOT'YC IIporpaMMHBIH KOM-
mwiekc Crankep (yueOHas Bepcus).

Pacuer HOpM 0OpaszoBanus oTxoj0B. Pacuer kiacca omacHOCTH
CJIOKHBIX OTX0JI0B. ba30oBbIi MpuMep. 3aJaHus 10 BapHaHTaM.

10

O0paboTKa SKCHEPUMEHTAIBHEIX JAHHBIX, IOCTPOEHUE CTATH-
CTUYECKHX MOJIEIEH.

Perpeccuonnsiii ananus — MHK. O0paboTka MaccuBa JaHHBIX,
MOJTYYECHHUE SIMITUPUUECKUX MOJIENIeH. 3aJaHus 110 BApUAHTAM.

11

O6paboTKa IKCIIEPUMEHTANBHBIX JaHHBIX B Matlab
OO6paboTka MaccuBa JTaHHBIX, MOJIYYEHHE SMIMPUUYECKUX MOJIE-
Jeil. 3ajaHus o BapuaHTaM.

HUTOTIO:

42




CamocrosiTejibHasi padoTa CTyIeHTa

Tabnuya 7.
Paznen .
- No Bua camocrositensHOM padothl ctynenta (CPC) u nepeuens | TpynoeMkocCTb,
/i TUIAKTHYECKUX €IUHUIL 4acoB
TUTHHBI
1 1.1 | [loaroroBka K JIa0OpaTOpHBLIM padoTamM U odopmiieHHE OT- 4
YeTOB
[Tporpammubie npoayktel ¢upmel JIOTYC u MHTEI'PAJL
Bosmosxnoctu, npuHImn padoTsl. OOLIM anroput™M pacyera.
MeTtoanueckoe o0ecrieueHue.
1.2 | loaroroBka K nMpaKkTH4YecKomy 3ansiTuio Ne 1 2
Meroanka pacuera Bogonorpedienus u BogoorseaeHus A3C.
1.3 | IToaroroBka K MpPaKTHYECKOMY 3aHSITHIO Ne 2 2
MeTtouka pacueta HOpM 00pa30BaHUsI OTXOJIOB.
1.4. | TlonroTtoBka K 3a4eTy 2
2 2.1 | loaroroBka Kk JaGopaToOpHbIM padoTaM U oopMiIeHHE OT- 22
YeTOB
MeToka OICHKH M pacueTa YpPOBHSI 3arpsisHCHUs aTtMocde-
pBI, BOAHBIX OOBEKTOB, (PM3MUYECKUX BO3IACHCTBHI (IIyMOBOE
3arpsi3HEHUE).
2.2 | [loaroroBka K JIaGOpaTOpPHLIM padoramM U odopmiieHHE OT- 10
YeTOB
MeTto61 06pabOTKH MaccHBa IaHHBIX.
2.3 | [loaroroBka K mpakTu4yeckoMy 3aHsTuio Ne 3, 4 4
OO01ue cBOICTBA M MPUHIUIIBI TOCTPOCHUSI SJICKTPOHHBIX 0a3
JAHHBIX.
2.4. | TlogroroBka K 3a4ery 6
BCEI'O YACOB: 52

4. TlepeyeHb y4eOHO-METOAMUYECKOT0 00eCeYeHHUsI 1/l CAMOCTOATEbHOIH PadoThl

oﬁyqamumxca Mo JMCHUIIJIMHE

Mertoanyeckre ykazaHusl B T.4. JAJIsl CaMOCTOSATENIbHOM paboThl 00y4arolMXCsi U METOJUYECcKue
yKa3aHus JJ1s 00y4aroIuXcs 10 OCBOCHUIO TUCHUIUIMHBI TpuBoasaTcs B [lpunoxenun 2 u Ilpuno-
XKeHHUU 3 K pabodeil mporpamme.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Hcnonb30BaHre HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOTHI YUeOHBIM TUTAHOM HarpaBe-
Hun18.04.02 (241000.68) o naHHOM TUCIUIUIMHE HE IPEIYCMOTPEHO.

6. DopMbI KOHTPOJISAA OCBOECHUS TN CUUIIMHBI

6.1. IlepeyeHb OLIEHOYHBIX CPEICTB AJs TeKYIIero KOHTPOJISA OCBOEHUS! TMCIUTIMHBI
Texymasi arrecTanus CTyJCHTOB IIPOU3BOAMUTCS B JUCKPETHbIE BPEMEHHBIE MHTEPBAJIBI Ipe-
M0JIaBaTEIISIMH, BEIYIIUMH JTa00paTOpHbIE paOOTHl U MPAKTHYECKUE 3aHATHS MO JAUCIUILTAHE, B CIEIY-
IOLHMX opmax:
e BBHINIOJHEHHE JaOOPATOPHBIX PabdoT;
e OlLIEHKa pabOTHl Ha MPAKTUYECKHUX 3AHITUSX.
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6.2. CoctaB (poH/1a O1IEHOYHBIX CPEICTB /sl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTaluu 00y4aro-

IIUXCH MO JTUCHHUIIJIMHE

[TpomexxyTouHasi aTTecTalus Mo pe3yabTaTaM CEMECTPOB MO JUCIUILIMHE TPOXOAUT B hopMe 3aue-
Ta C OLIEHKOH (BKJIOYAET B Ce0s1 OTBET HA TEOPETUUECKUE BOIIPOCH! M/HIIN PEIICHUS 3a/1a4).

RO 0N O~ W

12.

13.
14.
15.

16.

17.

18.

19.

20.

21.
22.
23.
24,
25.
26.
27.
28.
29.

30.

0.

. [Touemy KOMMepUecKHe CIEeIHAIU3UPOBAHHBIC MOJACIUPYIOIINE MPOTPAMMbl UMEIOT OJIOYHYIO

BOHpOCLI AJI MOATOTOBKH K 3a4€Ty

PaznoBunHoctu nporpammuoro obecnedenus A [1K. O6mas xapakTeprucTuka CrieuaibHbIX
IIPOrPaMM .

OOm1ast xapakTepUCTHKA CIIEIHATIBHBIX TporpamM MojenupoBanus XTC. Moaenupyromue mpo-
rpammsl 11 pacuera XTC.

UYrto moHUMaeTCs MoJ1 IPOTPaMMHBIM OOecTIeYeHrEM ?

Kakas cymiectByer kinaccuukanust mporpaMMHOTO 0OecTiedeHus1?

Jlyig yero npeaHa3Hau€Hbl MHCTPYMEHTAJIbHbBIE IPOTPaMMHbIE CPECTBA?
Kak ucnons3yrorcst coBpemennsie CAIIP?

Ilepeuncnure Hanbosee N3BECTHBIC MHTEIPUPOBAHHBIEC AKETHI.

KakoBo Ha3HaueHHE aHTUBUPYCHBIX IpOrpamMm?

Creunanu3upoBaHHbIe TPOrpaMMel ( IporpaMMHoe obecrieuenue Gupm Jloryc u Muaterpan).
Ha kakux npuHIMIaxX cTPOSITCS CHEIUATbHBIC MAKEThI MPUKIIATHBIX ITporpamm?

CTPYKTYpY?
Kakue mMeTompl pacuera TEpMOJAMHAMUYECKUX BEITUYMH OOBIYHO BKJIFOYACT MOJICIHPYIOIIAs CH-

crema?
KaxoBbsl BO3MOKHOCTH U Ha3HaueHHe Moaenupyroumx cuctem HYSIM, HYSYS?
Kaxue mozenu ucnosnp3yroTcss B aMUHOBOM TakeTe?

XapakTepuctuka nporpaMmmuoro kommiekca [IPU3MA. Bo3moxHoctu, npunnumn padotst. O0-
LU aIrOPUTM pacyeTa.

XapakreprcTika mporpaMmuoro komrmiekca MOJIYJIBHBIA DKOPACYET. Bo3MOXHOCTH,
npuHIUI paboTsl. OO aNnTOPUTM pacueTa.

Xapaxkrepuctuka nporpaMmmaoro komruiekca 3EPKAJIO. Bo3mokHOCTH, MpUHIIAIT paOOTHI.
OOwmii anropuT™ pacyera.

XapakTepucTuka nmporpaMmmHoro komriekca Stalker. BosmoxuocTu, npuniun padbotel. OOmuit
AITOPUTM pacyeTa.

Xapakrtepucrtrka nporpaMmmaoro komruiekca HIYM. Bo3amosknocTu, npunnun padotsl. O0mmmii
AITOPUTM pacyeTa.

Cxema pa3paboTKH MPOrpaMMHOT0 OOecTieueHusl sl pelieHus 3a/1a4 XUMUYECKON TeXHOJIOTUU
MIPOMBILIIIIEHHOM 3KOJIOTUH

OCHOBBI MIOCTPOEHHUS CTATUCTHYECKUX MOJIETIEH

Perpeccuonnsiii ananu3 — MHK.

MaTtemaTnueckrue MOJIEIH B 3KOJIOTHH.

MopenupoBaHue OMOIOTHYECKHUX MPOLIECCOB

Mopenu u MeTo/1bl aHaJIN3a IPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYP

MareMatuueckre MOJEIN YKOCUCTEM

MonenrpoBaHue 3KOJOTHYECKUX CUCTEM U IIPOIIECCOB

[Ipocreiimne MareMaTH4eCKUE MOIETU MOMYISLUOHHON TUHAMUKA

Kakwue cymecTBytoT mporpaMMel onpe/iesieHns yiepoa okpyKaromien cpesie mpu aBapusix?

Ha xakux pacdeTHBIX cxemax 0a3upyercs mporpaMma IpPOTrHO3UPOBAHMSI MTOCIICACTBUI aBapHii-
HBIX BBIOPOCOB CHIILHOACHCTBYIONINX SIIOBUTHIX BemIecTB «I1TTA»?
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31. Kakue pacueTHble METOIBI peKOMEHI0BaHbI y1st onpeaenenus [1JIC?

32. B yem mpuUHLMNUAIBLHOE OTJIMYUE MporpamMM (Gupmbl «MHTErpam» U IpOrpaMMHBIX CPEACTB
¢dbupmsl «Jlorycy?

33. B yeM mpeuMyIIecTBO MPOrpaMMHOro obecredeHus s oueHku pucka DNV Software SAFETI
u PHAST?

34. Yto takoe ' MC-texHonorun?

q)OHI[ OLCHOYHBIX CPCACTB, ICPCUCHDb 3aI[aHHﬁ IJI IIPOBCACHU A HpOMC)KyTO‘-IHOfI aTTecTanuu, a
TaK)Ke METOJIMUCCKUE YKa3aHUs JIJIsl IPOBEJCHUS TPOMEKYTOUHOM aTTecTanuu npuBoasrcs B [Ipuio-
XKeHuH 4 K paboueit mporpamme.

7. Y4eOHO-MeTOoAMYeCKOEe H HH(POPMALMOHHOE 00ecnedeHue JUCIUIIMHBI
7.1. IlepeyeHb OCHOBHO M JONOJHUTEIBHON Y4eOHOI JUTEpPaTyphl

Tabnuya 10.
OcHoBHas iMTeparypa
Ne YuebHuK, yuebHoe nmocooue (mpuBoautcs oubmrorpaduueckoe Pecypc Komn-Bo

/1 onucaHue yyeOHUKa, ydeOHOro nocoous) HTDb CamI'TY JK3.

1 OmenkoB A. FO. Cuctembl aBTOMaTH4YEeCKOTO ympasieHus: teo- | ObC uznarens- | Dnek-
pus, MPUMEHEHNE, MO/ICJIMPOBAHUE B MATLAB. | ctBa «JIanb» TPOHHBIN
"Jlanp"U3natenbcrBo: 20131N01:2-¢ us ., uctp. u gomn.M3nanue: pecypc
208 ctp. 978-5-8114-1471-0ISBN:

JloToJTHUTEeIbHAS JIUTEPATYpa
No Y4eOHuk, yaeOHOe Tocodue, MoHOrpadusi, CripaBoYHAs JTUTEpaA- Pecypc Kon-Bo
n/n typa (npuBoanTCs OHbIHOrpaduueckoe OmucaHue) HTBb CamI'TY 9K3.
1 Mopo3os, B. K. MogenmupoBanne napopmanmonssix u auHa- | HTb CamI'TY | 150

muueckux cucteM [Teker] : yueb.mocodue / B. K. Mopozos, I'.
H. Poraues. - M. : Akagemus, 2011. - 377 c. : un. -
(Boicu.mpod.obpazoBanue). - bubauorp.: c. 368-370. -

ISBN 978-5-7695-4221-3 (B niep.) :

2 XomoHeHKo, A. JI.  bassl gannbix [Tekcr] : yuel. / HTb CamI'TV | 26
A.J1.Xomonenko,B.M.IIprankoB,M.I".Marb1ies. - 6-¢
n3n.,nepepad.u gom. - CI16. : KOPOHA-Bek, 2009. - 736 c. : uin. -
ISBN 978-5-7931-05 27-9

3 Hlamnaiin, JI. @. Pemenne oObikHOBeHHBIX quddepernuans- | HTb CamI'TY | 2
HBIX ypaBHeHUH ¢ ucnonbp3zoBanueM MATLAB [Tekcr] :
yue0.mmocobue:Ilep.canr. / JI.®.1llamnaiin, U.I'magsen,
C.Tommcon. - M. ; CII6. ; Kpacuomap :Jlans, 2009. - 299 c. :rpad.
- (Yue6.mnsaBy30B.Crierr.mr.). - ISBN 978-5-8114-10 33-0(smep.)

4 Penkun, H. M.  Meroast 06padoTku pe3ynbraroB xumudeckoro | HTb CamI'TY | 31
skcriepumenTa [Tekcr] : yue6.mocobue / H. M. Penkun, C. B. Jle-
BaHoBa, 0. A. JIpyxunanna ; Camap.roc.TexH.yH-T. - Camapa : [0.
u.], 2012. - 106 c. : un., Tabmn. - bubmumorp.: c. 95-97. - ISBN 978-
5-7964-1559-7

5 Janrnewnmt, JI.  Coanbie Tabmuisl B Excel [Teker] : texnonmoruun | HTb CamI'TY | 1
PivotTables:[Ilep.c anrmn.] / 1. danraeumn. - M. ; CII6. ; Huxanid
Hosropon : ITutep, 2009. - 283 c. : min. - ISBN 978-5-388-001 23-
8. - ISBN 978-159059920 4



http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%BE%D1%80%D0%BE%D0%B7%D0%BE%D0%B2,%20%D0%92.%20%D0%9A.
http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A5%D0%BE%D0%BC%D0%BE%D0%BD%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%90.%20%D0%94.
http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B0%D0%BC%D0%BF%D0%B0%D0%B9%D0%BD,%20%D0%9B.%20%D0%A4.
http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%B5%D0%BF%D0%BA%D0%B8%D0%BD,%20%D0%9D.%20%D0%9C.
http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BB%D0%B3%D0%BB%D0%B5%D0%B8%D1%88,%20%D0%94.%20

12

Ilepuoauyeckue u3IaHus:
o )XypHabI:
*  «OKoJIOTHS U MPOMBIIIIEHHOCTh Poccum»
*  «DKoJIOTHs IPOU3BOICTBAY

7.2. llepeuenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKANMOHHOM ceTH ""HTEepHEeT»

B HTECamI'TY npeocmasnenvl 6a3vi OAHHbIX:
Pyccrosaszviunvle
-Onexmponnas 6ubauomexa ouccepmayuii PI'G
- BUHUTHU
- Koncynomanumlnioc (npasogvle 0okymernmui)
- POCIIATEHT
- Kooexc (ogpuyuanvnvie ookymernmot, ' OCTo1 u 0p.)
- eLIBRARY.RU (HOFb - Hayunas snekmponnas 6ubnuomexa)
3apybeocnvle
- ScienceDirect (Elsevier) - ecmecmeennvle nayxku, mexuuxa, Meouyura u 0OuecmeeHHble HayKu.
- SCOpUS - b6aza danHbIX pehepamos u yumuposanusl
- Reaxys - 6aza cmpyxmypHnozo noucka no xumuu.
- SpringerLink - xumusi u mamepuanosedenue, KomnvromepHvle HAyKu, OUOIO2UYECKUE HAYKU, OU3HeC U
9KOHOMUKA, IKOLO2US, UHIICEHEPUs], 2YMAHUMAPHbBIE U COYUONOSUYECKUe HAYKU, MAMeMamuKa u cma-
MUCUKA, MeOUYUHA, PU3UKA U ACTPOHOMUSL, APXUMEKMYPA U OU3ALH.
- The American Physical Society - seoywuepusuueckuesicyprnanrvimupa.


http://lib.samgtu.ru/bib_rgb
http://www2.viniti.ru/
http://www.consultant.ru/
http://www1.fips.ru/
http://kodeks.samgtu.local/
http://www.elibrary.ru/
http://www.sciencedirect.com/
http://www.scopus.com/
http://www.reaxys.com/
http://link.springer.com/
http://link.springer.com/
http://link.springer.com/
http://publish.aps.org/
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8. MarepuajbHO-TEXHHYECKOE 0O0ecnevyeHue THUCIUIIUHBI

1. IIpakTuyeckue 3aHATHS (CEMUHAPCKOTO THTIA):

KOMIBIOTEPHBIN Kkiacc Ha 10 mocajgouHbIX MECT;
Mpe3eHTAIMOHHAs TEXHUKA (MPOEKTOP, KpaH, KOMITbIOTEP/HOYTOVK, ...),
naketsl [10 obmiero Ha3HavYeHHsI (TEKCTOBBIC PEIAKTOPHI, rpadUdecKre PEAaKTOPHI, ....),

2. JlaGopaTtopHble paOOTHI:

KOMITBIOTEPHBIHN KJ1acc Ha 10 mocasoyHbIX MECT;

naketsl [10 oOuiero Ha3HaueHUs (TEKCTOBbIE PEIAKTOPHI, FpapuuecKue pelakTopsl, ....),
nporpammubie komriekcsl [IPU3MA (yuebnas Bepcust), 3EPKAJIO (yuebnas Bepcus), LIYM
(yuebnas Bepcus), Ctankep (yueOHast Bepcus),

1a0JI0HBI OTYETOB I10 JIA0OPATOPHBIM paboTam,

3. IIpouee:

pabouee MeCTO MperoaaBaTelisl, OCHAIEHHOE KOMIIBIOTEPOM € JOoCcTynIoM B IHTEpHeET,

paboune MecTa CTYJEHTOB, OCHAIlEHHbIE KOMIBIOTEPAMU C JOCTynoM B MHTepHeT, mpeaHa-
3HAYEHHBIE JUIs1 paOOTHI B 3JIEKTPOHHOM 00pa3oBaTeIbHOM Cpejie.

pecypcbl HaydHO-TexHu4Yeckoi 6ubaunoreku Caml' TV

pecypcet UBI] CamI'TV.
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JlonmosiHeHsI M U3MeHeHUsI B padoueil mporpamMmme
AMCHMIUIMHBI HA 20 /20 yu.r.

Buecennbie namenenust Ha 20 /20 yueOHBIHA roj

YTBEPXJAIO
IIpopexTop nmo yuedoHoi padore

(moanuce, pacmu(poBKa MOAMHUCH)

“ ” 20...T

D) e
WJIN JeJ1a€TCsa OTMETKA O HeHeJ’ICCOO6p33HOCTI/I BHCCCHMUSI KaKI/IX-J'II/I6O U3MEHEHUN Ha ,Z[aHHLIﬁ y‘Ie6HLII‘/‘I
ron

Pabouas nporpamma nepecMoTpeHa Ha 3acelaHuu Kadeapbl

(Oama, HoMep RPOMOKOJIA 3acedaHust Kageopsl, NOONUCH 3a8. Kapedpol).

OIOBPEHA na 3acenanuu METOAMYECKON KomMuccuu ¢dakynprera " " 20 "

DKcnepThl MeToauuyeckoi komuccuu o YI'HIIT

wWu@p  HAuMeHOBaHue JUYHASL NOONUCH Pacuu@poera noonucu dama
COI''TACOBAHO:
3aBenyroUIil BeITycKarouei kageapoit
HAauMeHOBAaHUe Kageopol JIUYHASL NOONUCH pacuu@posxa noonucu dama
Hexan
Haumenoeanue Qaxyiomema, 20e npou3eo0umcs obyuenue, JIU4HAA NOONUCH pacuugposka noonucu oama
Havansauk YBO

JUYHASL NOONUCH pacuu@posxa noonucu dama
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Tlpunooicenue 1.
AHHOTanus pado4eil NPporpaMMbl

Hucuumumza «Vcnonp3oBanue npoecCHoHANBHBIX MPOTPAMMHBIX MPOIYKTOBY» OTHOCHTCS K 8apua-
mueHoti 4actu O0noka 1 AUCIUIUIMH Y4eOHOro IlaHa MOATOTOBKM MAarucTpoB mo HampasieHuio 18.04.02
"3HEPT'O u PECYPCOCBEPET AIOIIME ITPOLIECCHI B XMUMUYECKON TEXHOJIOT MW, HEDTE-
XUMHUN U BUOTEXHOJIOI'MN". IucuuiuinHa peanu3yeTcss Ha HePTETeXHOJIOTMYECKOM (aKysIbTeTe
@I'BOY BIIO «CamI' TY» kadenpoit «XumMuuecKkasi TEXHOJIOTHS U IIPOMBIIIUICHHAS SKOJIOTUSD».

JucuumniuHa HaneneHa Ha (GopMupoBaHHE OOHIETPOPECCUOHANBHBIX U MPOPECCHOHATBHBIX KOMIIE-
TEHIUI BBIITYCKHUKA!

OIIK-4: roTOBHOCTbh K HCIIOJIb30BAaHHIO METOJOB MAaTEMaTH4YECKOIO0 MOJEIUPOBAaHUS MaTepuaioB U
TEXHOJIOTUYECKUX IIPOLIECCOB, K TEOPETUUECKOMY aHAJIU3Y U SKCIIEPUMEHTAIIbHOM POBEPKE TEOPETUUECKUX
TUIIOTE3,

[1IK-4: cnnocoOHOCTh MCHOIB30BaTh COBPEMEHHBIE METOAMKU M METO[bl, B MPOBEJAECHUN SKCIIEPUMEH-
TOB ¥ MCTIBITAHU, aHAIU3UPOBATH UX PE3YIbTAThI U OCYLIECTBIATh UX KOPPEKTHYIO HHTEPIIPETAIIHIO.

B pe3ynbrare u3yueHus: AMCUUILINHBI CTYJAEHT JTOJIKEH:

3HaTh: OCHOBHBIE METOAbl MATEMAaTUYECKOTO0 MOJEIHPOBAHUS MPH MPOEKTUPOBAHUU DHEPIrO- M pe-
cypcocOeperarommux XuMHUKO-TEXHOJIOTHIECKUX CUCTEM; MPUHIIMITBI BHIOOPA U aHAIMTHYECKUE BO3MOXKHO-
CTH UCIOJb30BaHUSI COBPEMEHHBIX METOAMK U METOJOB B MPOBEICHUU aHATUTUYECKUX IKCIHEPUMEHTOB U
UCHBITaHUN O0BEKTOB OKPYXKAIOUIEH cpeibl;

YMeTh: UCMONb30BaTh METOJbI MaTeMaTHYEeCKOI0 MOJICIHPOBAHUS MPU MPOCKTUPOBAHUU SHEPro- U
pecypcocOeperaronmx XMMUKO-TEXHOJIOTMUECKUX CHUCTEM; BECTH MaTEMaTHYECKyl0 0O0pabOTKy M aHaIU3U-
pOBaTh MOJy4aeMble Pe3yNIbTaThl;

Brnaners: HaBbIKaMU MCIOJB30BaHUS METOJIOB MAaTEMaTUYECKOTO0 MOJEIUPOBAHUS MIPU MIPOEKTUPOBA-
HUU DHEPro- U pecypcocOeperammmx XUMUKO-TEXHOJIOTHUECKUX CHCTeM; (opMaMu M METOJaMH OcCY-
LIECTBJICHUSI KOPPEKTHON MHTEPIPETALIH [T0TYYEHHbBIX JaHHBIX.

Copep:xaHne TUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C COBPEMEHHBIMHU MH(GOpPMAIUOH-
HBIMHM TEXHOJOTHSIMH U BBIYHUCIUTENBHON TEXHMKOW, C MCIIOJIBb30BAaHMEM MPHUKIATHOTO U CHEIHATIU3UpPO-
BaHHOTO MPOTPAMMHOT0 OOeCTieueHus sl pelieHus mpodhecCHOHATbHBIX 3a/1a4, C HOBBIMH WH(OPMAILIMOH-
HBIMHM ¥ KOMMYHUKAIITMOHHBIMH TEXHOJOTHSMHU B UHPOPMAIIMOHHOM cpe/ie COBPEMEHHOT0 O0IIeCTBa.

[IpenogaBanue JUCHUILTUHBI MPEIyCMaTPUBAET CIEAyIOIKe GOPMbI OpraHU3aIMK y4eOHOTO MpoIiec-
ca: 1JabopaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTENbHAS paboTa CTyACHTA.

[IporpamMmmMoi AMCHUIUIMHBI IPEAYCMOTPEHBI CIAEAYIOIIME BUABI KOHTPOJIA: TEKYIIUA KOHTPOJIb yCIe-
BaeMOCTH B (popme BBINIOJHEHUS JIaDOpaTOPHBIX pabOT U OLEHKHU padOThl Ha MPAKTUYECKUX 3aHATHUAX U
MIPOMEKYTOUHBIA KOHTPOJIb B (hopMe 3aueTa ¢ OLIEHKOI.

OO61ast TpyZJ0EMKOCTh OCBOCHHUS TUCHUIUIMHBI cocTaBiseT 3 3aueTHble eaunull, 108 gacos. [Iporpam-
MOW AMCUUILIHHBI IPEAYCMOTPEHBI TabopaTopHbie paboThl — 42 yaca, mpakTHYECKHUe 3aHATHS — 14 4acoB u
52 yaca camoCTOATENBHOM PabOTHI CTY/ICHTA.
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Tlpunooicenue 2
METOJINYECKUE PEKOMEHJIAIIMA 11O CAMOCTOSITEJIBHOM PABOTE
CTYAEHTOB 110 AMCUUIIJIMHE «Hcnoav3osanue npogheccuonHanibHulx npozpammHbsiX RPOOYKHL08»

BBoanasi yactn

CamocrosrenbHas paboTa CTYIEHTOB SIBJISETCS OJHOW M3 BaKHEMINX COCTABIAIOIIMX y4eOHOro Ipo-
1ecca, B X0J€ KOTOPOTro MPOUCXOAMUT (OPMHUPOBAHUE 3HAHUI, YMEHUI W HABBHIKOB B y4eOHOM, HaydHO-
HCCIIEI0BATEIbCKON, NMPO(ECCHOHAIBHON AEATeNIbHOCTH, (OPMUPOBAHHE OOLIEKYJIbTYPHBIX M Ipodeccuo-
HaJIbHBIX KOMIIETEHIMI Oy1yIlero Marucrpa.

VY4ebHo-MeToImuecKkoe obecreyeHue co3qaéT cpely akTyaau3alud CaMOCTOATENIbHOM TBOPYECKOM aK-
TUBHOCTHU CTYJCHTOB, BBI3BIBAET OTPEOHOCTh K CAMOIIO3HAHUIO, caMoo0yueHH0. Takum o0pazom, CO3Iar0T-
Csl IPEIIOCHUIKU «IBOMHOM MOJTOTOBKM - IMYHOCTHOT'O M MPO(ECCUOHATIBHOTO CTAHOBJICHUS.

JUist yCHEnHOr0 OCYIIECTBIICHHUS] CaMOCTOATEIbHOM paboThl HEOOXOMMBI:

1. KommieKkcHbIH NOJXO0/ OpraHU3alUU CaMOCTOSITEIbHON paboThl 10 BCeM (GopMaM ayIuTOPHOMN
paboThI;
2. CoueraHue BCeX YpOBHEH (THUIIOB) CaMOCTOSITEIbHON pabOThI, MPEAYCMOTPEHHBIX paboueil npo-
rpamMmMoi;
3. OO6ecrnieyeHne KOHTPOJIS 32 KAYECTBOM YCBOEHHUS.
MeTtonuyeckue MaTepualbl IO CAMOCTOSITEIbHON paboTe CTYIEHTOB COAEpKAT LEIEBYI0 YCTAHOB-
Ky U3y4aeMbIX TEM, CIIMCKU OCHOBHOM U JONIOJIHUTENBHON JIUTEPATYPBI U1 U3YYEHUs] BCEX TEM IUCLUIIIN-
HbI, TEOPETUYECKUE BOMPOCHI U BOIPOCHI AJII CAMOIOJTOTOBKH, YCBOUB KOTOPBIE MaruCTPaHT MOXKET BbI-
HOJIHATDH OIpEJeNIeHHbIE BUbI JEATEIbHOCTH (IIpejlaraeMble Ha MPAaKTUYEeCKUX, CEMUHAPCKUX, JJabopaTop-
HBIX 3aHATHUSAX ), METOJUYECKHE YKA3aHUS JUIsl CTYIEHTOB.
1. Buabl camocTosSITeIbHOM PadoThI

Paboueit mporpaMMoil TUCHUTUIMHBI TPEITYCMOTPEHBI CIICIYIOIINE BHJIBI CAMOCTOSITEILHOW PaOOTHI
CTYZCHTOB
1.1 CamocrosiTesibHasi padoTa, o0ecniedyuBaOMIasi MOATOTOBKY K TEKYIIUM ayIMTOPHBIM 3aHATHAM
- 0117 061a0eHUs 3HAHUAMU. YTeHUE TeKcTa (yuyeOHUKa, TOMOIHUTENbHON JINTepaTyphbl, HAyYHBIX MyOIHKa-
1[1i); COCTaBJIEHUE IJIaHA TEKCTa; rpaduyeckoe n300paxeHne CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHUE TEK-
cra; paboTa €O cIOBapsMH M CIpaBOYHMKaMM; paboTa ¢ HOPMATUBHBIMHM JOKYMEHTaMH; Yy4eOHO-
uccienoBarenbckas paboTa; UCIONb30BaHUE ayIMO- U BHJIE03AIUCEH; KOMIIBIOTEpHOU TeXHUKH, IHTepHET
u ap.;

- 0J151 3aKpenieHus U cucmemamuzayuy 3Hanuii: padbota ¢ KOHCIIEKTOM JIeKIuH (00padoTka TeKcTa); aHalu-
TH4eckas padorta ¢ (pakTHUEeCKUM MaTepralioM (yueOHHKa, JONMOJHUTEIbHOM TUTepaTyphl, HAYYHBIX MyOIH-
Kallui, ayuo- ¥ BUAE03aNNCe); COCTaBICHNE IIJIaHa U TE3UCOB OTBETA; COCTABJIEHUE TAOIMIl U CXEM IS
cucTeMaTu3auuu (pakTHYeCKOro Marepuana; U3yuyeHHe HOPMAaTHUBHBIX MaTepHalioB; OTBETHl Ha KOHTPOJIb-
HBIE BOIIPOCHI; aHAIUTHYECKass o0paboTka TeKcTa (aHHOTHpPOBAaHHUE, pPElEH3UpOBaHME, pedepupoBaHue U
1p.); TOATOTOBKA COOOIIEHHH K BBICTYIJICHHIO Ha CEMMHape, KOH(pEpeHINH; MOAr0TOBKa pedepaTos, A0-
KJIaJIOB; COCTaBjIeHNe Oubmuorpadun; TeCTUpOBaHUE U IP.;

-0n15 hopmuposanus ymenuii: pelieHue 3a1ad U ynpaKHeHUH 1o oOpasily; pelieHne BapuaTUBHBIX 3a]a4d U
YIpaXHEHU; BHIOJHEHUE YEPTEXKeH, CXeM; BBIIIOJHEHUE pacueTHO-rpauueckux padoT; peuieHre cuTya-
IIMOHHBIX TPOU3BOJCTBEHHBIX (IIPO(ECCHOHANTBHBIX) 33/]au; MOJArOTOBKA K JIEJIOBBIM UTPaM; MPOEKTUPOBA-
HUE U MOJIEIMPOBAaHUE Pa3HbIX BUIOB U KOMIIOHEHTOB MPO(ECCHOHATIBHON 1€ TENbHOCTH; IOJITOTOBKA KYp-
COBBIX U JMIIJIOMHBIX paboT (MIPOEKTOB); SKCIEPUMEHTATILHO-KOHCTPYKTOPCKas paboTa; rcciae1oBaTenbeKast
U IpoeKTHas pabora.

1.2. IIpopaGoTka TeopeTHUeCKOro Marepuaja (yueOHMKaAMHU, NePBOMCTOYHUKAMM, JONOJTHUTEIbHOU
aureparypoii) Padora ¢ 10noJTHUTEIbHON Y4eOHOH M HAYYHOM JIUTEPATYPOH.

Bxuttouaer B ce0s cocTaBiieHHE IUIaHA TEKCTa; Tpaduueckoe M300pakeHUue CTPYKTYphl TEKCTa; KOH-
CIEKTHPOBAaHHE TEKCTa; BBIMHUCKHU W3 TEKCTa; paboTa co CIOBapsIMH M CIIPAaBOYHHKAMM; O3HAKOMJICHHE C
HOPMAaTUBHBIMH JIOKyMEHTaMU; KOHCTIEKTUPOBAaHHE HAyYHBIX CTaTel 3aJaHHOM TEMATUKU.

1.3 IlepeyeHb TeM, BBIHOCUMBIX /IJIS CAMOCTOSITEJILHOM Pad0ThI CTYJ1€HTOB
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Crnenyet BBIICIUTH MOATOTOBKY K 3a4€Ty KaK OCOOBIM BHJI CAMOCTOATENIbHON paboThl. OCHOBHOE €ro
OTJIMYUE OT APYIMX BUIOB CAMOCTOATEIBbHOM PabOTHI COCTOUT B TOM, YTO OOYyYalOLIMECs pElIaloT 3a7ady
aKTyaJIM3allid ¥ CUCTEMAaTHU3aIlii y4eOHOro Marepuaia, IpUMEHEHUsI MPUOOPETCHHBIX 3HAHUN U YMEHUN B
Ka4eCcTBE CTPYKTYPHBIX 3JIEMEHTOB KOMIIETECHIIH, (POPMUPOBAHHE KOTOPHIX BBICTYIAET LENIbIO M PE3yJIbTa-
TOM OCBOCHHS 00pa30BaTeIbHON IPOrPAMMBI.

B pamkax nucuurmiunel «cnonvzoeanue npogheccuonanbHblX RPOZPAMMHBIX RPOOYKHL08)> VCTIONb-
3YIOTCS CJICYIOIIHNE BUBI CAMOCTOSITEIIBHON paOOTHhI:

- MOJIFOTOBKA K MPaKTUYECKUM 3aHSATHUSM;
- IOATOTOBKA K OTYETY 1O 1a00paTOpHBIM padboTam.

Leabio caMoCTONATEILHON PadOTHI SBIISETCS BBIMOJIHEHUE MAaTUCTPAHTAMU OOJIBIIION WHINBHTYaTbHOM
paboThl, CBA3aHHOM C OCMBICJICHHEM TEOPETUYECKOr0 MaTepHala, ¢ yMEHHEM UCII0JIb30BaTh TEOPETHUECKHE
3HAHUS MPH PEIICHUH HEOOIBIINX 33/1a4 HA MPAKTUYECKUX 3aHATUAX U C MOJArOTOBKOH K BBIIIOJIHEHUIO JIa-
OOpaTOpHBIX padoT.

XapakTepucTHKA M ONIMCAaHUe 3aIaHUH VIS CAMOCTOSTeIbHOI padoThI:

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSAM:
1. Iporpammusie npoayktsl ¢pupmel JIOI'YC u UHTEI'PAJL. Bo3amoskHocTH, mpuHIUN paboTel. OOmmii
aIrOpUTM pacueTa. Metoaudeckoe obecneuenue. [1].

2. Meronuka OLIEHKH B pacyeTa ypoBHS 3arps3HEHUs] aTMOC(epsl, BOIHBIX 00BEKTOB, (PU3UIECKUX
BO3/eiicTBUi (1ryMOBOE 3arpsizHeHue). [2,3].

3. Merobl 00paboTKK MaccuBa JaaHHbIX.[4,5,6,7,8].

4. O6mre CBOMCTBA M MPUHIIKIILI IOCTPOCHHMS DJIEKTPOHHBIX 0a3 maHHbix. [9,10,11].

JlanHble Bonpockl BKIIIOYEHB! B [lepeueHb BOpocoB i MOATOTOBKU K 3aU€Ty MO TUCUUIUIMHE, TIPU-

BOJUMBIH B pazzeine 6.2 Pabodei mporpaMMel.

- N0020MOBKA K OMUYEémy no 1abopamopHuim pabomam:

ITonroToBka k 0TYETY 1O J1TAOOPATOPHBIM paboTaM BKIIIOYAET B ce0s1 0(hOpMIIEHHE OTYETa MO BBINOJI-
HEHHOM paboTe B COOTBETCTBUH C TpeOboBaHusimu [12,13].

OTuéT 0 BHINOJIHEHHOM JabopaTopHOi paboTe I0JKEeH coaepxkarth cienyrome ceeaenus[12,13]:

- Ha3BaHHe paboThl U CBeACHUS 00 aBTOpe OTUéTA (KypC, UMs, GaMUIINs);

- 11eJIb paboTHI;

- Ta0JIMIly UCXOJIHBIX JaHHBIX;

- TaOJIUILY pe3yJIbTaTOB pPacyéra;

- rpaduueckre 3aBUCUMOCTH Ha OCHOBE PACUYETHBIX JTAHHBIX;

- BBIBOJIBI TIO paboTe.

Kpome Toro, Heo0X01MMO MOATOTOBUTHCS K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI 110 KaX /101 J1abopa-

TOpHOMU paboTe, KoTopble npuBoAATCs B [Ipunoxenun 3.

Pexomenayemas iuteparypa:
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Hue B MATLAB. "Jlans"U3naTensctBo: 20131°01:2-€ u3a., ucnp. u non.M3ganue:208 c.
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5  Myxa, B. C. CtatucTuyeckre MeTo bl 00padoTKy JaHHBIX : ydeO.nmocobue / B. C. Myxa. - MuHCK
: BI'Y, 2009. - 183 c.
6 Mopo3zos, B. K. MoaenupoBanue HHPOPMAIIMOHHBIX U AUHAMUYECKUX CUCTEM : yuel. mocodue /
B. K. Mopo3sos, I'. H. Poraues. - M. : Akagemus, 2011. - 377 c.

7 IlynkoB K.A., KpepkanoBckas T.I. TexHudeckue cpeacTBa MOJEIMPOBAHUS MH(POPMAITMOHHO-
ynpasistomas cpena. MI'TY um. H.D. bBaymana (MockoBckuit rocy1apCcTBEHHBIN TEXHUYECKUN
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u3a.,nepepad.u goi. - CI16. : KOPOHA-Bexk, 2009. - 736 c.

9 [Tammaiin, JI. @. Penenne oObIKHOBEHHBIX UM (GEepeHIMAIBHBIX YPAaBHEHUH ¢ UCITOJIb30BaHUEM
MATLAB : yue6.mocoo6ue:Ilep.canrm. / JI.®.Illamnaitn, M.I'naasen, C.Tommcon. - M. ; CII6. ;
Kpacnonap :JIans, 2009. - 299 c.

10  Penkwun, H. M. MeTonbl 00pabdoTKH pe3yIbTaTOB XUMHYECKOTO SKCIIEPUMEHTA: yued.mocooue /

H. M. Penikun, C. B. JIeBanoBa, FO. A. [Ipyxunnna ; Camap.roc.Texd.yH-T. - Camapa : [0. u.],
2012. - 106 c.
11 Manrneum, 1. CBoanbie Tabauibl B EXcel : rexnomoruu PivotTables:[I1ep.c anrn.] / . danrie-
umt. - M. ; CII6. ; Hwkuuit Hosropop : ITutep, 2009. - 283 c.

12. CTIICamI'TY 021.205.2-2002. CoctaB u opopMICHHE TOSICHUTETLHON 3aIACKH.

13. CTIICamI'TVY 021.205.2-2002. BemmonHnenue rpadudecKux JOKyMEHTOB.
TpeGoBanus K NpeacTaBICHUI0 H 0()OPMIIEHUIO Pe3YJILTATOB CAMOCTOSITEILHOW PadoThI:
[ToaroroBka kK OT4ETY MO JTaOOPATOPHBIM pabOTaM BKJIIOYAET B ceOsi OpOpMIICHHE OTYeTa MO BBIMOJI-

HEHHOH paboTe. OTYET O BHINOIHEHHOW Ja00paTOpHOH paboTe COCTABISIETCS KaXIbIM MariCTPaHTOM B CO-

oTBeTcTBUU ¢ TpeboBanusmu [12,13], roe mpuBoasTcs mnpaBuia ohopMieHUS TabIUI, PUCYHKOB U JUa-

rpamm.
Pa3mepsl oneii: teBoro — 25 MM, mipaBoro — 15 mm, Bepxuaero — 20 M, HrkHero — 20 mMm. Pasmep a6-

3anHoro orcryna — 10 Mm.

OOOPMIJIEHUME TABJINIL]

B cootBercTBuu ¢ TpedoBanusmu ['OCT cneBa Hax TabIUIEH pacmoyiaraeTcs 3a201080K, a ClipaBa —
Homep Tabnuiel (apadbckumu udpamu). Tabauia MOKET COACPIKATh MO TOPUZOHTAIH 3d20106KU 2paA,
no03azonoeKku epag u cmpoku. BepTUKaIbLHO PacIonaraloTess O0K08UK U epaghvl (KOJOHKH). 3a20106KuU
epag u cmpox TabaUIBI MUIIYTCS C IPOMUCHOM OYKBBI, a 1003A207106KU — CO CTPOUHOI. B Tekcte mepen
TaOIUIICH Ha Hee JIeNaeTCs CChIIKA C YKa3aHUEeM ee HoMepa.

OD®OPMIJIEHUE PUCYHKOB

Nnnroctparnuu (pucynxu), cornacao I'OCT, MoryT OBITH pacIiosioKeHbI KakK M0 TEKCTY, TaK U B KOHIIE
ero (B [Ipunoxenun). nmoctpanuu npu He0OX0IUMOCTH MOTYT UMETh HAMMEHOBaHHU €, PACIIONaracMoe
HaJ pUCYHKOM, U MOSICHUTENIbHBIE JaHHBIE, paciioiaraemMble o pucyHkoM. Croso "Puc." pacnonaraercs
MocJie OSCHUTENbHBIX JaHHBIX 10 IIEHTPY.

OD®OPMIJIEHUE TUATPAMM

Juacpamma — >10 Tpadudeckoe n3oopaxeHne GyHKIMOHAIBHON 3aBUCUMOCTH ABYX U OoIee mepe-
MEHHBIX BEJIMYMH B CUCTEME KOOPIUHAT.

3HaueHus BEIMYWH, CBI3aHHBIX C H300pakaeMoil (PyHKIIMOHAIBHOMN 3aBUCUMOCTBIO, OTKJIA ILIBAIOTCS
Ha 0CAX B BUJIE WIKAI.

Ocu XOOpAMHAT B JUarpamMmax co wikaiamu u 0e3 wkan cieayeT 3aKaHuYuBaTh CTPEIKaMH, YKa3bIBa-
IOUIMMHY HalpaBJIeHUE BO3pacTaHus BeTMYKH. Pa3pemaeTcs ncnoiap30BaTh B KAYECTBE WKA1 KOOPINHATHBIC
CETKH U MPsIMbIE, PACTIONOKEHHBIE MapalieIbHO ocsim. PsoM ¢ IeTeHUs MU CeTKH UK IeTUTEIbHBIMU
IITPUXaMH JTOJDKHBI OBITh YKa3aHbI COOTBETCTBYIOIINE YMCIIA (3HAYCHHS BETMYMH ), KOTOPHIE PAaCcIoararT-
Csl TOPU3OHTANBHO. TOUYKU Ouazpammsvl HAHOCATCS B BUJIE KPYXKKa, KPECTHKA U T. II., U TH 0003HAUCHHUS
JOJKHBI OUTh Pa3bsICHEHBI B OSACHUTEIBHON YaCTU OuUazpammul.

B ouacpammax 6e3 wikan 0603HaueHUS BEIMYMH JOJDKHBI pacroiararbcs BOJIM3U CTPEIIKH, KOTOPOit
3aKaH4YMBAETCs OCh. B duaepammax co wikanramu 0603HauEeHUS BETUYNH TpeOyeTcsl pa3MeNIaTh y CepeHHBI
IIKaJbI, a TPU 00bETUHEHUHN CUMBOJIA ¢ 0003HAYCHHEM €UHUIIBI U3MEPEHHUSI B BHJIe APOOU — B KOHIIE UKA-
Jibl Y TIOCJIEJTHETO YHCIIA.

[Tpumepom npaBuIBLHOTO OPOPMIICHUS TAONIHUIl, PUCYHKOB U JHArpaMM MOTYT CIIY>)KUThb METOIUYECKUE
yKa3aHUs 110 JJa0OPaTOPHBIM paboTaM.

Marepuanbl 1Jisi CAMOKOHTPOJISI CTYA€HTOB TPUCYTCTBYIOT B METOJMYECKHUX YKa3aHUSX IO BBIMOJI-
HEHUIo JabopaTopHOM paboThl U puBoAATCs B [Ipunoxennu 4.

AJIFOpI/ITMLI ACATECJIBbHOCTH CTYACHTOB IIPH BBINMMOJTHEHUH MOJTYYCHHBIX 3a)1aHni/i JJIA
CaMOCTOSATEeJIbHOI padoThI
B yde6HOM mocoOum m metommdeckux ykazanusax [10,11]mpencraBnen anroputm pacu€ta W BCe
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HeoOxonuMble pacuéTHble GopMybl. Ha mpakTuyeckux 3aHATHSIX pacCMaTPUBACTCS pEeIlIEHNE KOHTPOIbHOIO
npumepa. OOpamaercs ocoboe BHUMAaHHWE Ha NMPUMEHEHHE HEOOXOJMMOH pa3MepHOCTH (U3NYECKUX U
PacUETHBIX BEJINYMH.

Meroauueckue ykasaHMs K J1a00OpaTOpHOMY TMPAKTHKyMy TakKXe CoIep’Kar HeoOXOAUMYIO
IIOCJIEI0BATENILHOCTD ACUCTBUI NP UX BBIIOJIHEHUH U 00pabOTKe pe3ylibTaToOB aHAIN3A.

BbinosiHeHne  KypcoBbIXx  pador, pedeparoB, PI'P  paGoueii  nporpammoii  He
npeaycMaTpuBaercs.
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Ilpunooicenue 3
MunucrepcTBO oOpa3zoBanus 1 Hayku Poccuiickoit deneparuu
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICIIEI'O OBPA30OBAHNA

«Camapckuii rocy1apCTBEHHbBIN TEXHUYECKUIA YHUBEPCUTET

@akyJabTeT HePTETEXHOIOTUICCKHMA

Kadenpa Xumuyeckas TEXHOJIOTHS U TPOMBIIUICHHAS IKOJOTHUS

®OHJ OHEHOYHBIX CPEJICTB

TEKYIIECro KOHTPOJIsA U IIpOMG)KyTO‘IHOﬁ arrecranumu

aucuuIuinHel: Mcnonv3oeanue npogheccuonanbHvix npozpammHbix npooyKnos
B COCTaBE€ OCHOBHOM 00pa30BaTeIbHON MIPOrpaMMBbl 110 HAIPaBJIEHHUIO IIOJrOTOBKH (CIIELUAIbHOCTH):

18.04.02 DHepro- u pecypcocOeperaronye npoLecchl B XMMHUYECKOU TEXHOJIOTHH,

HedTEeXUMHUU U OMOTEXHOJIOTHHA

I10 YPOBHIO BBICIICTO O6p330BaHI/I${3 Marucrparypa

HaIpaBJIEHHOCTh (Ipo(uIib) MporpaMMbl: IIpomMblliIeHHAs SKOJIOTHSI U PalluOHAIbHOE

HUCIOJb30BAHHUEC ITPHUPOAHBIX PECYPCOB

Camapa 2015
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1.IIEPEYEHD KOMHETEHHI/II‘/JIUC YKA3AHUEM 3HAHU, YMEHUH, HABBIKOB
OBECIIEYUBAIOIIUX 3AJAHHBIM YPOBEHb ®OPMHUPOBAHUSA KOMIIETEHIIUA

Tabnuya 1.

Hepeqeﬂb IVIAHUPYEMBIX pE3yJbTaTOB oﬁyqemm o JTMCHMIIJIMHE

Ilnanupyemsie pedyibTarbl ocBoenust OITIOII (kom-
NMeTEeHIUN), JOCTHKEHHE KOTOPBIX 00ecneduBaeT quc-

IUIIMHA

IlepeyeHb NIAHMPYEMBIX Pe3yJbLTATOB 00yue-
HMS 10 TUCUHHUILINHE

Konp! xomire-
TEHIUN

CopepxkaHne KOMIETCHIIUN

3HaTh:
VYMeTh:
Bianets:

OIIK -4

['0TOBHOCTH K MCTOJIL30BAHUIO ME-
TOJI0OB MAaTEMaTUYECKOTO MOJIEIUPO-
BAHUS MATEPHUAJIOB U TEXHOJIOTUYE-
CKHX IPOLIECCOB, K TEOPETUUECKOMY
AQHaJIU3y U SKCIEPUMEHTAIBHOU IIPO-
BEpPKE TEOPETUUYECKUX TUIOTE3.

3narb: OCHOBHBIE METOJBI MaTEMaTHYECKO-
ro MOJCJIHPOBAHUA NPU MPOCKTUPOBAHUU
SHEPro- M pecypcocOeperammmx XUMHUKO-
TEXHOJIOTHYECKHUX CUCTEM

YmMmerb: Mcnonp3oBaTh METOABI MaTeMaTH-
YECKOro MOJCIMPOBAHUS MPU MPOCKTUPOBA-
HUU SHEPIro- U pecypcocOeperarmmx XuMu-
KO-TE€XHOJOTHYECKUX CUCTEM

Buaagern: HaBeikamMu MCIIOJIE30BaHNS METO-
JIOB MAaTEMaTUYECKOTO MOJICTTMPOBAHUS TIPH
MIPOCKTUPOBAHUH HEPIO- U pecypcocodepe-
rafolIMX XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.

IIK-4

CIOCOOHOCTh HCIONB30BaTh COBPEMEH-
HbI€ METOJUKU U METO/IbI, B TPOBEACHUU
SKCIIEPUMEHTOB M WCHBITAHWNA, aHalu-
3UpPOBaTh UX PE3yJIbTaThl M OCYLIECTB-
JSITh UX KOPPEKTHYIO UHTEPIIPETALHIO;

3uaTh: [ [prHIUIB BEIOOpA M aHATUTUIECKIE
BO3MOKHOCTH UCIOJIb30BAHNS COBPEMEHHBIX Me-
TOAMK U METOJIOB B MTPOBEJICHUH aHATUTUYECKUX
9KCIEPUMEHTOB M UCIIBITAHUI 0OBEKTOB OKPY-
JKaloILEn cpebl

¥Ywmern:Bectn maremaTndeckyto oopaboTKy u
AQHAJTU3UPOBATH TOJTy4aeMbIE PE3YIbTAThI
Buaaners: ®opmMaMu 1 METOIaMH OCYILIECTBIIE-
HUS KOPPEKTHON MHTEPIPETANY OTYYEHHBIX
JTAHHBIX

2.0ITUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHITUNA
HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUA

KAPTA KOMIETEHIIUIA

KOMIIETEHIMA: OIIK —4 - T'0TOBHOCTH K HCIIOJIb30BAHUIO METOJIOB MAaTEMaTHIECKOTO MOJIe-
JIMPOBAaHMS MAaTEPUAIIOB U TEXHOJIOTMYECKHUX MPOLECCOB, K TEOPETUUECKOMY aHAJIU3Y U IKCIEPU-
MEHTAJILHON MTPOBEPKE TEOPETUUECKUX TUIIOTES.

OBIIAA XAPAKTEPUCTUKA KOMIIETEHIIMUA

obuenpogheccuoHanbHas KOMnEmeHyusl 8bINYCKHUKA 00pA308amebHOU NPO2PaAMMbL U3 YKPYHHEH-
HOU 2PYNNbl HANPABIeHUl 8biCUle20 00pa3o8anus JHep2o- U pecypcocbepearouiie npoyYeccsl 8 Xu-
MUYECKOU mexHoIo2ul, Hepmexumuu u buomexnono2uu, yposenvb BO- macucmpamypa, 6uost npo-

d)eCCMOHa]ZbHOZZ oesimenbHOCMU HClV‘lH0'MCC]Z€006’am€JleKCZ}Z, I’lDOZ/L?GOaCWl6€HH0'm€XHOJZ02MLl€CKa}Z,
OpP2AHU3AYUOHHO-YNPABIEHYECKAA, NPOEKMHAA U neoa2o2uyecKas
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Tabnuya 2

COOTBETCTBUME OTAIIOB OCBOEHUNA KOMIIETEHIIN
INTAHUPYEMBIM PE3VJIbTATAM OBYUEHUS U KPUTEPUAM NX OLIEHWBAHW A

[nanupyembie Kpurtepun oueHuBaHusi pe3yabTaToB 00y4eHUs
Jran pe3yabTaThl
(ypoBeHb) o0y4eHuUs1
OCBOEHHSI KOMIIe- (Tmokasarenu J0- 1 2 3
TeHIUUH CTHKCHUS 3a/1aH-
HOTO YPOBHS OCBO-
CHMS KOMIIETECH-
ui)
1 2 3 4 5
IlepBolii 3TaN 3HaTh: 3HakoMm ¢ npuHI- | OpueHTtHpyercs B | Bmageer npuHIm-
OcCHOBHBIC CIIOCO- | TAaMH UCIOJIb30BA- | MPUHIMIIAX HC- [IaMH UCIIOJIb30Ba-
3HaKOMCTBO: OBl UCTIOIB30BAHUS | HUS DHEPIO- U Pe- [I0JIb30BAHUS JHEP- | HUSA DHEPro- U pe-
- C IPUHIUIIAMHA 9HEPro- M pecypco- | cypcocbeperaro- ro- u pecypcocbe- | cypcocbeperaro-
UCIIOJIb30BaHUS cOeperarommx LIMX MPOLECCOB B | PEraroLIuX Mpo- LIUX MPOLIECCOB B
3HEPTO- U PECYPCO- | IIPOLECCOB B XHU- XUMHYECKOHN TEX- LIECCOB B XUMUYE- | XUMHUYECKON TEX-
cOeperarommx MUYECKOH TEXHO- HOJIOTHH, He(Te- CKOW TEXHOJIOTHH, | HOJIOTUH, HeTe-

MIPOIECCOB B XH-
MHUYECKOMN TEXHO-
noruu, HehTexu-
MHHU 1 OHMOTEXHO-
JIOTHH,

- C BUJAMH METO-
JIOB MaTeMaTHYe-
CKOT'O MOJIETTHUPO-
BaHUs MaTePHAIIOB
¥ TEXHOJIOTHYE-
CKHX TIPOIIECCOB

JoTuu, HehTeXH-
MUH 1 OUOTEXHO-
normn___

(OIK-4) - |

XUMHHU A OHOTEX-
HOJIOTUU

He(hTeXUMHU U
OMOTEXHOJIOTUH

XUMHHU U OHOTEX-
HOJIOTUU

Ymern:
[Nonbupats mMeTo-

3HAKOM C METOIa-
MU MAaTEMaATHUYC-

OpueHTupyercs B
METO/ax Marema-

Bnaneet THIIOBEI-
MU ME€TOJaMHU Ma-

IIbl MaTeMaTuyie- CKOT'O0 MOJIEITUPO- THUYECKOTO MOJIe- TEMaTU4eCKOTO
CKOT'O MOJIETTHPO- BaHMS MAaTePHAIOB | JIMPOBAHHS MaTe- MOJICTTUPOBAHUS
BaHUs MaTepHAJIOB | M TEXHOJOTHYE- pHAJIOB U TEXHOJIO- | MaTepHajoB U TeX-
U TEXHOJIOTHYe- CKHUX TIPOIIECCOB THYECKHUX MPOLEC- | HOJMOTUYECKUX
CKHX IIPOIIECCOB COB HPOLIECCOB
(OIIK-4) - |

Baanern: 3nakom c knaccu- | Opuentupyerca B | Brmageet knaccu-
knaccupukanuedt | ¢pukanmed u cynl- | knaccudukanuu M | GUKanmei u cyu-

" CYHIHOCTBIO MC-

HOCTBKO MCETOI0B

CYIIHOCTH MECTO-

HOCTBKO MCTOIOB

TO/IOB MaTeMaTu- MaTeMaTH4YEeCKOro | JI0B MaTeMaTu4e- MaTeMaTH4YeCKOTO
YECKOI'0 MOJIEJIU- MOJISJIUPOBAHUS CKOI'0 MOJIEIIUPO- MOJIEJTUPOBAHUS
pOBaHUs MaTepua- | MaTepHajoB M TEX- | BaHUS MaTEpUAJIOB | MaTepHaloOB U TEX-
JIOB ¥ TEXHOJIOTH- | HOJIOTMYECKHUX U TEXHOJIOTHYe- HOJIOTHYECKHX
YECKUX IIPOLECCOB | IPOLIECCOB CKUX IIPOLIECCOB IPOLIECCOB
(OIIK-4) — |

Bropoii aTan 3HaTh: 3nakoM ¢ TnoBel- | OpueHTtupyercsa B | Brnaneer

3HAKOMCTBO:

- C TUIIOBBIMU Me€-
TOJIaMHU HCII0JIb30-
BaHUsI TEOPETUYE-
CKOI'0 aHajiu3a 1
JKCIIEpUMEH-

TunoBsle METOIBI
¥ UCTIOJIL30BAHMS
TEOPETHYECKOTO
aHajJau3a M dKCIIe-
PUMEHTAIBHOU
MPOBEPKE TEOPETH-
YEeCKHUX TUMNOTE3,
(OTIK — 4) - I

MU METOJ/IAMH UC-
MOJIb30BaHUA T€O-
PETHYECKOrO aHa-
JIN3a U DKCIEPH-
MEHTaJIbHOM Ipo-
BEPKE TEOpETHYE-
CKHUX THIIOTE3

THIIOBBIXMETOJAX
HCIIONb30BaHUS
TEOPETUUECKOT O
aHaIu3a u dKCIe-
PUMEHTaIbHOU
IIPOBEPKE TEOPETH-
YECKUX THUIIOTES

TUIOBBIMHU METO-
JlaMH{ UCII0JIb30Ba-
HHUSI TEOPETHUECKO-
r0 aHaJIu3a U dKC-
MepUMEHTaIbHOMN
MIPOBEPKE TEOPETH-
YECKUX THIIOTE3
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TaJILHOM MPOBEP-
K€ TeopeThye-
CKHX TMIIOTE3,

- C IpMHOUIIaMHA
TEOPETUYECKOr0
aHaJIn3a U JKCIie-
PUMEHTAIILHOU
IIPOBEPKE TEOpE-
TUYECKHUX TUIIO-
TE3

YMmern:
[Nonbupats mMeTo-
Il TEOPETUYECKO-
IO aHaJIU3a U JKC-
MEPUMEHTAIbHON
MPOBEPKE TEOPETH-
YECKUX THUIIOTES,
(OIIK-4) -1l

3HaKOM C OCHOBa-
MU TOA00pa METO-
JIOB TEOPETHUIECKO-
r0 aHaJIM3a U JKC-
MepUMEHTATHHOM
MIPOBEPKE TCOPETH-
YEeCKHX THIOTE3

Opuenrtupyercs B
OCHOBax 1moadoopa
METOJIOB TEOPETH-
YECKOTr0 aHaJIN3a U
9KCIIEpUMEHTAITb-
HOM MPOBEPKE TEO-
PETHYECKUX THITO-
TE3

Brnageer ocHoBamu
mo0opa METOI0B
TEOPETHIECKOTO
aHaJIM3a U JKCIe-
PUMEHTAIBHOU
MIPOBEPKE TEOPETH-
YECKUX THITOTE3

Baaners:
NPUHUUIIAMU TEO-
pPETHUYECKOTO aHa-
JIW3a U SKCTepU-
MEHTaJIbHOM ITpo-

3HAKOM C TIPUHIIH-
aMu TeopeTHde-
CKOT'0 aHalu3a "
9KCIIEpUMEHTAIb-
HOM MPOBEPKE TEO-

Opuentupyercs B
MIPUHIIATIAX Teope-
TUYECKOTO aHAIHN3a
U SKCTIEPUMEH-
TaJIbHOU MPOBEPKE

Bnaneer npuHuu-
MMaMH TEOpETUYIC-
CKOI'0 aHajau3a 1
SKCIEPUMEHTAb-
HOM MPOBEPKE TEO-

BEPKE TEOpPETUYE- | PETHYECKHUX FMIO- | TEOPETUYECKUX PETUYECKUX THUIIO0-
CKHX TUIIOTE3 TE3 TUIIOTE3 TE3
(OIIK—4) - 11

Tperunii 3Tan 3Harth: 3nakoM ¢ ThnoBel- | OpuenTtupyercsa B | Brmaneer

(ypoBeHb)
Cr1ocoOHOCTD K

HCIIOJIb30BaHUIO
METOJOB MaTeMa-
TUYECKOTr0 MOJIe-
JUPOBaHUs MaTe-
pHAJIOB U TEXHOJIO-
THYECKHX MpoLec-
COB, K TEOpeTHye-
CKOMY aHaJIU3y U
9KCIEPUMEHTAIIb-
HOH NPOBEPKE TEO-
PETHUYECKUX TUIIO-
TE3

[Mpunnumne: BeIOOpa
METOJIOB MaTeMa-
THYECKOTO MOJIe-
JMPOBAHMUS MaTe-
pHAaJIOB U TEXHOIIO-
THYECKHUX TpoIiec-
COB

MU ME€TOAaMU Ma-
TEMATHUYECKOI'O
MOJICTTHPOBAHUS
MaTepuaaoB U TeX-
HOJIOTUYECKHUX
MIPOLIECCOB

OCHOBHBIX METO-
aXx MaTeMaTuye-
CKOT'0 MOJICITUPO-
BaHUS MAaTEPUAIIOB
Y TEXHOJIOTHYE-
CKHUX TIPOIIECCOB

TUIIOBBIMH METO-
JaMH MaTeMaTH-
YECKOI'0 MOJIEIH-
POBaHMsI MaTepHa-
JIOB U TEXHOJIOTHU-
YECKHX MPOLIECCOB

(OIIK —4) - 111

Ymerth: 3uakoM ¢ merona- | Opuentupyercsi B | Braneer meromamu
DKCIUTyaTHpOBaTh | MU MaTeMaTH4e- MeToJlax MaTeMa- | MaTeMaTHYECKOro
METOJIbl MAaTEMATH- | CKOT'O MOJEIHPO- THYECKOTO MOjIe- MOJICTTUPOBAHUS
YECKOI'o MOACIn- BaHU MaTCpUajioB JIMPOBAHUA MaTC- MaTcpUuajioB U TCX-
pOBaHHMS MaTepHa- | U TEXHOJIOTHYE- PHAJIOB U TEXHOJO- | HOJOTHYECKUX

JIOB M TEXHOJIOTH- | CKHUX IIPOIIECCOB THYECKHUX MPOIec- | TPOIECCOB

YECKUX MPOIECCOB
(OIIK — 4) — Il

COB

Baagern:
HaBrikamu Teope-
THYECKOTO aHaIu3a
Y DKCTIEpUMEH-
TaJbHON TPOBEPKE
TEOPETUUYECKUX
TUIIOTE3

(OIIK — 4) — 1II

3HaKOM C HaBbIKa-
MU TEOPETUIECKO-
r'o aHaJM3a U dKC-
MEPUMEHTAIbHON
MIPOBEPKE TEOPETH-
YECKUX THIOTE3

OpueHTupyeTcs B
TEOPETUUYECKOM
aHaJIM3€ U 3KCIIe-
PUMEHTaIbHOU
MIPOBEPKE TEOPETH-
YECKUX THIIOTe3

Bnaneer nHaBbikamMu
TEOPETUIECKOTO
aHaM3a U 3Kclie-
PpUMEHTaJIbHOU
NPOBEPKE TEOPETH-
YECKUX THIOTE3

KOMIIETEHIMA: TIK —4 - crnocoOHOCTHIO UCIIONIB30BaTh COBPEMEHHBIE METOIUKH U METO/IbI B
MIPOBEJICHUH IKCIIEPUMEHTOB M UCIIBITAHUI, aHATU3UPOBATh UX PE3YJIbTATHI U OCYIIECTBIIATH UX
KOPPEKTHYIO HHTEPIPETALUIO

OBIIAA XAPAKTEPUCTUKA KOMIIETEHIINN

npogheccuonanvHas KoMnemeHyus blNYCKHUKA 00pa308amenbHOl NpocpamMMbl U3 YKPYNHEHHOU
2PYNNbl HANPasieHul 8blcuieco 00pasoeanus Inep2o- u pecypcocbepezaroujue nPpoyeccyl 8 Xumuye-
CKOUL mexHon02uu, Hepmexumuu u buomexunono2uu, yposenv BO- mazucmpamypa, 6uovl npogeccu-

OHANILHOU 0esAmenbHOCmU HaV’leO'LlCCJZQOOGClmeJZbCK'a}l, I’ll?OuS’@OaCWl@eHHO'mQXHOﬂOZMLIeCKCl}Z, op-
SAHU3AUUOHHO-YNPABIEHYECKAA, NPOEKMHAA U neoazo2uyeckasl
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Tabnuya 3

IIJNTAHUPYEMDBIM PE3VJIbTATAM OBYUYEHUMS U KPUTEPUAM NX OLIEHMBAHWA

IMnanupyemble Kputepuu onieHMBaHus pe3yJbTaTOB 00y4YeHHsI
Jtan pe3yJabTaThl
(ypoBeHb) o0y4eHHs
OCBOEHHS KOMIIe- (TIoxasarenu 10- 1 2 3
TeHIHH CTIKEHUS 33/1aH-
HOT'O YPOBHS
OCBOCHUS KOMIIE-
TEHIINHN)
1 2 3 4 5
IepBblii 3Tan 3HaTh: 3HAaKOM C CYIIIHO- OpueHTtupyercs B Bnagneer cyuiHo-
3HaKOMCTBO: Cy1HocTb 1 oc- CTBIO 1 OCHOBHBIMH | OCHOBHBIX OCOOCH- | CTBIO M OIICHKOI

- C CYIITHOCTBIO U
OCHOBHBIMH OCO-
OEHHOCTSIMU CO-
BPEMEHHBIX METO-
JIUK ¥ METO/IOB TIpH
aHanu3e 00ObEKTOB
OKpY>Karolen cpe-
B,

- CO crmocobamMu
00pabOTKHU TaHHBIX
aHanu3a 00bEKTOB
OKpYKarolleu cpe-
TbL,

- CO criocobaMu
MIPEeJICTaBICHUS
JAHHBIX aHaJIn3a
00BEKTOB OKpYXka-
IOLLIEN Cpenbl

HOBHBIE 0COOEH-
HOCTHU COBPEMECH-
HBIX METOOUK U
METOJIOB TPH aHa-
JIM3€e 00BHEKTOB

0COOEHHOCTSIMHA CO-

BPEMCHHBIX MCTOJUK

1 METOJ0B HpI/I aHa-
JIN3€e 0OBEKTOB

OKpY>Karollel cpebl

HOCTSIX COBPEMEH-
HbIX METOJHUK U ME-
TOJIOB MIPH aHAJIN3E
00BEKTOB OKpYXKa-
IOLLIEH Cpebl

0COOEHHOCTEH
COBPEMEHHBIX
METOJUK U Me-
TOJIOB ITPH aHa-
JI13€e 00BEKTOB

OKpY’Karolen OKpY’Karollen
Cpelbl cpensl
(TIK-4) -1

Ymern: 3HakoM ¢ ocHoBaMH | OpHeHTupyeTcs B Bnaneer meto-

IIpoBoauTs 00pa-
0OTKY TaHHBIX
aHaan3a 00bEKTOB

METO/0B 00paboTKK
JTAHHBIX aHAIIN3a
00BEKTOB OKpYXka-

OCHOBAaxX METOJIOB
00paboTKN TaHHBIX
aHanm3a 00BEKTOB

JlaMu 00paboTKU
JTAHHBIX aHAIIN3a
00BEKTOB OKPY-

OKpYy>Karoleu IOLIEN cpebl OKpYXKarolleu cpe- JKarollen cpeapl

Cpelbl b

(TIK-4) -1

Baagers: 3HakoM co crocoba- | OpueHTHpyeTcs B Bnaneer ocHOB-
Criocobamu MU TPEJICTaBIICHUS crnocoax mpeJi- HBIMH c110co0a-

NpEeACTaBICHUS JaHHBIX aHAIN3a CTaBJICHHUA JAHHBIX | MH IIpeCTaBlie-

JaHHBIX aHaJIn3a

00BEKTOB OKpYKa-

aHaln3a 00bEKTOB

HUA JaHHBIX

00BEKTOB OKPY- To1Iel cpenpl OKpy>Karolei aHanu3a o0beK-

JKAOLIEH Cpelibl cpenbl TOB OKPYKaro-

(IIK - 4) - | 1Iei cpespl
Bropoii aTan 3HaTh: 3HakoM ¢ THIIOBBIMU | OpueHtupyercs B | Biageet TUIIOBBI-

3HAaKOMCTBO:
- C TUIIOBBIMHU Me-
TOJTUKAMH U METO-
JlaMH OPOM3BOJI-
CTBEHHOTO DKOJIO-
THYECKOIr0 KOH-
tpous (II9K) 06b-
€KTOB
OKpY>Karoleu cpe-
TIBI,
- C MaTemMaruye-
CKUM aInapaTom
npu o0paboTke
nauHbIX I19K 005b-
€KTOB OKpYKaro-
et cpensl,
- C THIIOBBIMH J10-
KyMeHTaMHu U op-
MaMH TpeICTaBIIe-

TunoBwie MeTOIH-
ku 1 Mmetoasl I1DK
00BEKTOB OKPY-

JKarouien cpesbl
(TIK - 4) - 1l

METOIHUKAMH U MC-

Togamu I1DK 00bek-

TOB OKpY>Karollen
cpelbl

THTIOBBIX METOIH-
KaxX U METOJIax
19K o06BbekTOB
OKpYyXarolleu cpe-
JTBI

MU METOJJUKAMH U
metomamu [1OK
00BEKTOB OKPY-
JKAIOILEH CpeJibl

Ymern:

Bectu matematu-
YECKYyH0 00paboT-
Ky manubix 110K
00BEKTOB OKpPY-

Karolle cpeibl
(TIK - 4) - 1l

3HaKOM C OCHOBaMU
MaTeMaTUYCCKOM
00pabOTKYM TaHHBIX
I[1DK 00BexToB

OKpY>Karollen cpeabl

OpueHTupyeTcs B
MPUHIIUIIAX MaTe-
MaTH4IecKoi oopa-
OOTKH JaHHBIX
I[19K 0b6BekToB
OKpYyXarolleu cpe-
Bl

Bnageer meTona-
MM MaTeMaTHue-
CKOH 00paboTKH
magubeix [1DK
00BEKTOB OKpPY-
JKaKoLLEN Cpebl

Baagern:
Bupamu noxymen-
Tanuu u GopmMaMu
MIPEICTABIICHUS
nmanHbIX 19K
00BEKTOB OKPY-

3HaKOM ¢ BHAAMH
JIOKYMEHTAIUH U
bopmamu
MPEICTABJICHUS AaH-
HeIX [I9K 00beKkTOB

OKpYKarolleu cpejibl

OpueHTtupyercs B
OCHOBHBIX BHIAX
JIOKYMEHTAI[UH U
dopmax
MpEeJICTaBICHUS
nauaeIx [19K 00b-

Bnageer Bugamu
JIOKYMEHTAIUH U
¢dbopmamu
MIPEACTABICHUS
naHubIX [I1DK
00BEKTOB OKPY-
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Hug gauaeix [IDK

JKarolel cpesbl

€KTOB OKpY’Kalo-

JKaroIen cpebl

o0bekToB okpyxka- | (IIK—4) -1l el cpenbl
I011IeH cpeibl
Tpertnii aTan 3HaTh: 3nakoM ¢ ocHoBamu | Opuentupyercsa B | Brnageer npunuu-

(ypoBeHb)
CriocoOHOCTB HC-

MOJIb30BaTh COBpE-
MEHHBIE METOAUKH
U METOJBI B IPOBE-
JIEHUU JKCIIEpU-
MEHTOB U UCIbITa-
HUI, aHAIU3UPO-
BaTh UX PE3YJIbTaThI
" OCYHICCTBIIATH UX
KOPPEKTHYIO UH-
TEPIPETALHIO

[TpuHIHITEL BEIOO-
pa ¥ aHaJMTHYe-
CKHE BO3MOXHO-
CTH UCIIOJIb30Ba-
HUS COBPEMEHHBIX
METOJMK U METO-
JIOB B TIPOBEJICHUU
AHATUTHYCCKUX
HKCTIEPUMEHTOB U
UCTIBITAHUHN 00b-
€KTOB OKpYKaro-

BBIOOpA U aHAJIUTH-
YECKUMHU BO3MOXKHO-
CTSIMU HCIIONIB30Ba-
HUS COBPEMEHHBIX
METOAUK U METOJIOB
B IIPOBEJICHUU aHa-
JUTUYECKUX DKCIIe-
PUMEHTOB U UCIIbITA-
HUI 00BEKTOB OKpY-
JKAIOLLEH CpeIbl

MPUHIMIAX BBIOO-
pa ¥ aHaJMTHYe-
CKHUX BO3MOXHO-
CTSIX HCIIONB30Ba-
HHS COBPEMEHHBIX
METOJIMK U METO-
JIOB B TIPOBEJICHUN
AHATUTHYECKUX
IKCTIEPUMEHTOB U
WCTIBITAHUHN 00b-
€KTOB OKpYKalo-

namu BeIOopa u
aHATNTHYECKUMH
BO3MOKHOCTSIMH
WCTIONB30BaHHS
COBPEMEHHBIX
METOJIMK U METO-
JIOB B TIPOBEJICHUN
AHATTMTUYECKUX
IKCTIEPUMEHTOB H
WCTIBITAHUHN 00b-
EKTOB OKpYKaro-

LIed cpeibl e cpeapl el cpenpl
(TIK—4) - 111

Ymers: 3nakoM ¢ metonamu | OpuenTupyercs B | Bmaneer maTema-
Bectu matemaru- MaTeMaTHYeCKOM IpuHOUIIaX UcC- THUYCCKUMU METO-
YECKyH0 00paboT- | 0OpaOOTKU IKCHEepU- | TMOMB30BaHUS Ma- | JaMi 00pabOTKH

KY ¥ aHAJIH3UPO-
BaTh MOJy4YacMbIe
PE3YIBTaThI
(TIK—4) - 11

MCHTAJIbHBIX U aHaA-
JIMTUYCCKUX JaHHBIX
M CIIOCOOEH aHaIu-
3UPOBATh MOTYUYCH-
HBIC pe3y.]'[I)TaTbI

TEMATUYCCKUX MC-
TOJIOB 00pabOTKH
IKCIEPUMEHTAIIb-
HBIX U aHAJIUTHYC-
CKHUX JaHHBIX U B
HO/IX0/1aX K aHa-
JM3Y TIOYYEHHBIX
JaHHBIX

AHAJIUTHYECKUX
JTAHHBIX U aHaJU-
30M IIOJTyYEHHBIX
pe3yIbTaToOB

2. OIIUCAHMUME HIKAJI ONEHUBAHUSA

B Ilpunoosicenuu 2 npuBoautcs [lacmopT GoH1a OLIEHOYHBIX CPENICTB C YKa3aHUEM HAaUMEHO-
BaHUs OLEHOYHOro cpenctBa. B [lpunoowcenuu 3 npusogurcs llpuMepHsIli epedyeHb OLIEHOYHBIX
CPEJCTB TEKYIIEro KOHTPOJIS, MCIOIb30BaHHbIX B Paboueit mporpamme. Ilepedyenp BompocoB 1uist
IPOMEXYTOUHOU aTTecTaluu (3auéT) npuBenEH B [lpunoscenuu 4.

IMacnmopt

(pona OLEHOYHBIX CPEACTB
no aucuumiune Mcnonv3oeanue npogheccuonanvuvix npozpammuosix npooyKmos

Ipunoowcenue 2

Ne n/mt KonTponupyemsie pasaemns Kon xonTpOonupyemoit HaumeHoBaHuE OLIEHOUHOTO
JTUCTIUIIIINHBI (TEMBI) KOMIIETEHIINH cpencTaa
1 Tema 1.1 IIporpaMMHBI€ ITPO- CobecenoBanue 1o BoIpocam
OIIK-4 JUISL CAMOKOHTPOJISL IIPH OTYe-

nyktsl pupmsl JIOI'YC u
HUHTET'PAJI. Bo3moxHoCTH,
npuHIUT paboThl. OO
aIrOpuTM pacyetra. MeToau-
JecKkoe 00ecIeUeHHeE.

TUKYMY

Te 1Mo J1abopaTOPHOMY TpaK-
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2 Tema 2.1 MeToguka OIlEHKU U CobecenoBaHne 1Mo BOIIPOCaM
pacuera ypoBHs 3arps3HCHIS OIIK-4 JUISL CAMOKOHTPOJIS IIPU OT4e-
6 I1K-4 Te o JabopaToOpHOMY TpaK-
aTMocdepbl, BOJHBIX 00bEK- THRYMY
TOB, (PU3UYECKUX BO3/ICH-
CTBHUH (IITyMOBOE 3arpsizHe-
HUE).
3 Temor 2.2-2.3 CobecenoBaHue M0 BOIIPOCAM
OIIK-4 JUISL CAMOKOHTPOJIS IIPU OT4e-
MeTtopl 00pabOTKH MaccuBa
[1K-4 Te 1Mo J1abopaTOPHOMY TpaK-
JIAHHBIX. THKYMY

Ipunooicenue 3

INPUMEPHBIN NEPEYEHDb OIIEHOYHBIX CPEJICTB TEKYIIETO KOHTPOJIA U

MMPOMEXYTOYHOM ATTECTALIUH

Ne HaumeHoBaHue KpaTkasi XapakTepHCTHKA OLIEHOYHOT'0 CpeACcTBA IIpencraBienue oue-

/I | OLIEHOYHOIo cpei- HOYHOI'O CpPe/ICTBA B
CTBa DOC

1 CobecenoBanue CpencTBO KOHTpPOJIS, OPraHM30BaHHOE Kak crelu- | Bompocs! mo Temam/

anbHasg Oecela mperojaaBaTelis ¢ O0ydYaroUMMCs Ha | pa3zieiiaM ITUCIUTLTAHBI
TEMBI, CBSI3aHHBIE C H3Yy4aeMOM IUCHUIUIMHOW, U
paccuMTaHHOE Ha BBIICHEHHE O0beMa 3HAaHUU 00Y-
YaIoIETrocs M0 OMPECICHHOMY pa3iely, TeMe, po-
OJeMe M T.II.

O ® N o 0k~ w

11.
12.
13.
14.

15.

Ipunoscenue 4

IlepeyeHb BONPOCOB /ISl IPOMEKYTOYHOM aTTecTaluM (3a4er)

PasnoBunHoctu nmporpamMmmuoro ooecrneuenus s [1K. O6mas xapakrepucTuka cenuanb-
HBIX TIPOTPaMM .

OO61as xapakTepuCTHKa clieluaibHbIX MporpaMmM MozaenupoBanus X TC. Monenupyromue
nporpaMmsl Juist pacuera XTC.

Yo moHUMaeTcst noa nporpaMMHbIM obecrnieueHnem?

Kakas CYHIECTBYET KJ'IaCCI/I(bI/IKaL[I/Iﬂ nporpaMmMHOI0 obecrieueHus?

I[J'[H Hero nNpeaAHa3HauYC€Hbl MHCTPYMCECHTAJIBHBIC ITPOTPAMMHBIC CpeﬂCTBa?

Kaxk ucnonms3ytorest copemennsie CAITP?

I[Tepeuncaurte Handoee N3BECTHBIC HHTETPHUPOBAHHBIC TAKETHI.

KakoBo Ha3HaueHHEe aHTUBUPYCHBIX Mporpamm?

Crnennanu3upoBaHHBIE IPOTPaMMBI ( TIporpaMMHOe obectieueHue ¢pupm Jloryc u MuTe-
rpa).

. Ha xakux NPpUHIANAX CTPOATCA CIICIUAJIBHBIC MAKEThI MMPUKIaJHBIX nporpaMM?

[Touemy KOMMEpUECKHE CIICIAATH3UPOBAHHbBIC MOISIHPYIOLIHE IPOTPaMMBI IMEIOT OJIOYHYIO CTPYKTYPY?

Kakne MeTopl pacuera TepMOANHAMUYECKUX BEINYUH O0OBIYHO BKIIIOYAST MOJICNHPYIOIIas cucrema?

KakoBbl BO3MOKHOCTH U HazHaueHHEe Moaenupyromux cucteM HYSIM, HYSYS?

Kakne Mozmenu ncnonp3yloTesi B aMHHOBOM TakeTe?

XapaxTepuctuka nporpaMmmuoro komruiekca [IPU3MA. Bo3mosxkHocTu, mpyHIUI pabOTHI.
OO0uwmii anropuT™ pacyera.



16.

17.

18.

19.

20.

21.
22.
23.
24.
25.
26.
217.
28.
29.

30.

31.
32.

33.

34.
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XapakreprucTika mporpammuoro komrmiekca MOJ[YJIbHBIA DKOPACYET. Bo3moxHO-
CTH, IpUHIMI paboThl. OOUIMIA aNTOPUTM pacyera.

Xapakrtepucrtuka nporpammaoro komiuiekca 3EPKAJIO. Bo3mokHOCTH, TpUHIKAT pabOTHI.
OO01uii anropuT™ pacyera.

XapakTeprcTHKa MporpaMMHoro komruiekca Stalker. Bo3aMoskHOCTH, IPUHITUIT PabOTHI.
OO01uii anropuT™ pacyera.

Xapakrepuctuka nporpammaoro komiuiekca [IIYM. Bo3mosknoctu, npuHmun padoTsr. O0-
LM aJITCOPUTM pacyera.

Cxema pa3paboTKH MIPOrpaMMHOT0 OOecTieueHusl s PeleHUs 3a/1a4 XUMUYECKOM TeXHO-
JIOTUU MTPOMBIIIIICHHOM 3KOJIOTUH

OCHOBBI IOCTPOCHHUS CTATUCTUYECKUX MOJeel

Perpeccuonnsiit ananus — MHK.

MatemaTtuyeckue MOJENH B SKOJIOTHH.

MonenupoBaHue OMOJIOrHYECKHX MPOLIECCOB

Mogenu 1 METO/Ibl aHATH3a MPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYP

MaremaTuueckrue MOJIEIHN SKOCUCTEM

MonenrpoBaHe SKOJIOTHUYECKUX CUCTEM U MPOIIECCOB

[Ipocreiiine MaTreMaTUueCKUE MOJIETH TOMYJISIITMOHHON TUHAMUKA

Kakwue cyiecTByrOT mporpamMmsl onpezienieHus yuep0da okpykarolen cpeae npu aBapusix?

Ha kakux pacueTHbIX cxemax 0a3upyercsl MporpaMma MpOTrHO3UPOBAHMS MOCTEACTBUN aBa-
PHUITHBIX BBIOPOCOB CUIIBHOJICHCTBYIONINX SIIOBUTHIX BemiecTB «[1TTA»?

Kaxkue pacuerHbie MeTo1bl peKOMEHA0BaHbI i onpenenenus [1JC?

B uem nmpuHIMNUansHOE OTIIMYKE IporpaMM pupmel «HTErpa U MporpaMMHBIX CPEICTB
bupwmsl «Jloryc»?

B uem mpenmyInecTBo mporpaMMHOro odecrieueHus st oneHku prucka DNV Software
SAFETI u PHAST?

Uro takoe ' MC-texnonoruu?
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4. BOINPOCHI JIJI1 CAMOKOHTPOJISI IPU OTYETE IO JIABOPATOPHOMY
MNPAKTUKYMY
B Ilpunoswcenuu 5 npuBoasTCs BOIPOCH Ul cOOECEAOBAaHUS IPU MOATOTOBKE K OTYETY IO
71a00paTOPHOMY IIPAKTUKYMY.
Ipunoowcenue 5

Bonpochl 1151 codece10BaHuA

JlaGopaTopnas pa6ora Nel. [Iporpammel ais skonoroB ¢upmer JJIOT'YC (Mocksa).

1. Xapakrepuctuka nporpaMmmHoro komriekca [IPU3MA. Bo3MoxXHOCTH, TPUHIUIT PaOOTHI.
OOmmuit aropuT™ pacyera.

2. XapakTepHCTHKA HporpaMmHoro xommiexca MOJIYJIbHBI SKOPACYET. Bo3mosxHO-
CTH, NpUHIMI paboThl. OOLIMI aNropuT™ pacyera.

3. Xapakrepucruka nmporpammaoro komruiekca 3SEPKAJIO. Bo3MoXHOCTH, TPUHIIHAI PAaOOTHI.
OO0muii anropuT™ pacyera.

4. XapakTepHucTHKa mporpaMmMHoro komiuiekca Stalker. BoamosxHOCTH, IpHHIUIT PabOTHI.
OO0muii anropuT™ pacyera.

5. Xapakrepucrtuka nporpammHoro komriekca LIIYM. Bo3mosxknocty, npuniun padotst. O06-
LIUH aJITOPUTM pacyeTa.

JlabopaTopnasi pabora Ne2. [Iporpammel juis skonoroB pupmer UHTET'PAJI (CaHkT-

[TeTepOypr).

1. XapakTepucTuka MporpaMMHOro komruiekca Jxomnor-I1/1B. Bo3moxxnoctu, mpunnui pado-
Thl. OOIINIA aNTOPUTM pacyeTa.

2. XapakTepucTHKa nporpaMmHoro kommiekca Jxosuor-I11/1C. BoamoxxHocTr, nmpuHIuI padbo-
Tbl. OOILIMI aITOPUTM pacyeTa.

3. XapakrepHucTuka nporpaMmHoro kommiekca Jkonor-ITHOOJIP. Bo3moxxHoCTH, MPUHITUI
pabotsl. OOImMIA aNTOPUTM pacuera.

4. XapakrepHucTuka nporpaMMmHoro kommiekca [IIYM. Bo3amoxxnoctu, npuHuum padotsl. O6-
LI QJITOPUTM pacyeTa.

Jladoparopnasi padora Ne3. [Iporpammel s skoaoroB dupmel JIOTYC u UHTETPAJL

Crpykrypa. Bo3aMoxxHOCTH, TPUHITUTT PAOOTHI.
OO0muii anropuT™ pacyera.
Metoanyeckoe obecrievyeHue.

A

Mertoauka pacdyeTa OUCHKHU PUCKA JJI 310POBbA HACCIICHUS.

JladopaTopnasi padora Ned,5. TIporpammer mist 3xon0roB dbupmer JIOT'YC [IporpaMMHBIT KOM-
mieke [TPU3MA (yueOHast Bepcusi).

1. Pacuer 3arpsi3HeHHs aTMOC(EPHI C TIOCTPOCHUEM M30JIMHUN KOHIIEHTPAIHI 3arpsi3-
HSAIOIIUX BEIIECTB.

2. Pacuer 3arps3HeHust aTMOC(EPBI ¢ TIOCTPOCHUEM H30JMHUN KOHIICHTPAIHIA 3arpsi3-
HSIOIIMX BEIIECTB C YYETOM 3aCTPOMKH.

3. Pacuer C33.

4. qDOpMHpOBaHI/Ie 1 UCITOJIB30BAHUC 6331)1 JAHHBIX SarpﬂSHﬂIOHII/IX BCIICCTB.
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JlabopaTopnasi pa6ora Ne6. IIporpammer st skonoroB pupmer JIOI'YC [MporpaMMHEL KOM-
wiekc [ITYM (yueGHast Bepcusi).

Pacyer ypoBHS 3BYKOBOTO /1aBJIeHUS Ha MPEANPUATUHU U IIOCTPOSHHUE 30H aKyCTHYECKOTO
nuckoMdopTta

Crpykrypa. BoamoxHOCTH, IpUHIUI paOOTHI.

OOmmuit aropuT™ pacyera.

MeTtonudeckoe o0ecrieueHue.

JlabopaTopnasi pa6ora Ne7,8. [Tporpammel jutst 3xosioroB ¢upmel JIOT'YC TIporpaMMHbBIH KOM-
mieke 3EPKAJIO (yueOnas Bepcusi).

o M~ wbd

Pacuer 3arpsi3HeHust BOAHBIX 00BEKTOB C MOCTPOCHUEM MPO(UIIS KOHIEHTpALUi 3arpsi3-
HSIOIUX BEIECTB.

Crpykrypa. Bo3aMoXHOCTH, TPUHITUT paOOTHI.

OO0muit aropuT™ pacyera.

Mertonuyeckoe odecrieueHue.

Mogenu 3arpsi3HEHUsI BOAHBIX 00BEKTOB.

JlabopaTopnasi pabora Ne9. Ilporpammel juis skonoroB pupmer JIOI'YC [MporpaMMHBL KOM-
eke Craikep

o wDNe

Pacuer HOpM 00pa30BaHUs OTXO/IOB.

Pacuer kitacca oracHOCTH CIOKHBIX OTXOJIOB.
Crpykrypa. BoamoxHOCTH, MPpUHIUT paOOTHI.
OO0t anropuT™ pacyera.

Metoanyeckoe obecrievyeHue.

JlaGopaTopHnas pa6ora Nel(0. OOpaboTka SKCIEpPUMEHTAIbHbIX JAHHBIX, IOCTPOCHHUE CTATUCTHYE-
CKHX MOJICIIEH.

Perpeccuonnsiii ananus

MHK.

O0paboTka MaccuBa JaHHBIX.
ITony4yenue >sMIUpUYECKUX MOJEICH.
Metoanyeckoe obecrievyeHue.

ok wbnE

Jlabopamopnasn paboma Nell. O6paboTka dKCIIepUMEHTAIbHBIX TaHHBIX B Matlab

1.

2.
3.
4

O06paboTka MaccuBa JaHHBIX, OJY4YEHUE SIMIIUPUUIECKUX MOJIEIEH.
Metoauueckoe obecrieueHue.

Crpykrypa. Bo3aMoxxHOCTH, TPUHITUTT PAOOTHI.

OO01mii anropuT™ pacyera.

KonTposmmpyembie komnerennuu__ OIIK-4, TTK-4
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S.METOAJUYECKHUE MATEPHUAJIbI, OITPEAEJAIOIUE ITPOLEALYPBIOLE-
HUBAHUSA 3HAHWI, YMEHUI, HABBIKOB 1 OIIBITA JEATEJIBHO- .
CTU,XAPAKTEPU3YIOIIUX ITAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUN

OueHMBaHUE 3HAHUN, YMEHUM, HABBIKOB U OIIbITa JEATEIbHOCTH MPOBOJASITCS Ha OCHOBE CBE-
JeHUH, TpUBOAUMBIX B KapTe KOMIeTeHIM Ha pa3lu4HbIX dTanax ux ¢opmuposanus (Tabdn.2
uTa6n.3) Hactosmero [IpunoxeHust.

Llenb TEKyIIero KOHTPOJISL YCIIEBAEMOCTH 10 y4EOHBIM TUCIMIUIMHAM B CEMECTPE — IPOBEPKa
npuoOpeTaeMbIx OOy4YaIOIIUMUCS 3HAHWN, YMEHUN, HAaBBIKOB B KOHTEKCTE (POPMHpPOBAHUS ycTa-
HOBJICHHBIX 00pa30BaTeIbHON MPOTpaMMON KOMIIETCHIIMH B TEYeHHE ceMecTpa. TeKylmuil KOoH-
TPOJIb OCYIIECTBIISICTCS Yepe3 CUCTEMY OLIEHKH MPEenoiaBaTeieM BCeX BHIOB paboT 00ydarommxcs,
NPEIyCMOTPEHHBIX pabodeil MporpaMMoii JUCUUIUIMHBL U YI€OHBIM IJIAHOM.

[TpomexyTouHass aTTecTtanus OOydalolIUXCs MPEAyCMaTpUBAET OLICHUBAHHME PE3yJIbTaTOB
OCBOEHUS TUCLUIUIMH (MOJyJIel), B TOM YUCIIE€ PE3YJIbTaTOB KYPCOBOTO IPOEKTUPOBAHUS, IIPOXOXK-
JEHUS IPAKTHK MOCPEACTBOM UCIIBITAHUN B (hOpME IK3aMEHOB, 3a4€TOB, 3AIIUTHI KYPCOBBIX MPOEK-
ToB (pador). [IpomexyTrouHas arTecTanus MPOBOAUTCS B KOHIIE CEMECTpa.

Pa3zpaboranublii GOH]T OIEHOYHBIX CPEICTB TEKYIIErO KOHTPOJS U MPOMEKYTOYHON aTTecTa-
LIUU UCIOJIb3YETCs JJI OCYIIECTBICHUSI KOHTPOJIbHO-U3MEPUTEIbHBIX MEPONPUATUN U BBIPAOOTKU
000CHOBAaHHBIX YIPABIAIOMIUX U KOPPEKTUPYIOMIUX IEHCTBUI B mpoiiecce npuoOpeTeHust o0yda-
IOIIMMHUCS HEOOXOMMBIX 3HAHUW, YMEHUH W HaBBIKOB, (DOPMUPOBAHHS COOTBETCTBYIOIINX KOMIIE-
TEHLIUH B pe3yJIbTaTe OCBOCHUS AUCIUIUIMH, IPOXO0XKICHUS MPAKTUK.

B Ilpunoswcenuu 6 npusonutcs Gopma IIpoTokona sxcrepTu3sl COOTBETCTBUS YPOBHS JOCTHU-

JKCHHUA CTYACHTOM 3aIlJIaHUPOBAHHBIX PE3YJIbLTATOB O6y‘leHI/I5{ no aucumiuimHe «lcmoib30BaHue
HpO(i)CCCI/IOHaJ'IbeIX MNpOrpaMMHBIX TPOAYKTOB.
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Lpunooscenue 6

IIpoToK0JI 3KCIEPTU3BI COOTBETCTBHSI YPOBHS JOCTHKEHHS CTYIEHTOM (D.U.0.) 3aIJIAHMPOBAHHBIX Pe3yJbTATOB 00yUeHHUs
1o aucuumIuHe «Acnonv3oeanue npogheccuonHanvbHvIX nPOZPAMMHBIX RPOOYKHLOBY
CTpyKTYypHBI€E J1eMEHThI 321aHUi M0 TUCIUTINHE
1 R 1
o = ) < ; ) 8 e & ¢ !
“S-N - a | 8 =g S E88 |8 -
- 19) < jas] o Q < ISP o) jus S o o 8 N
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s 2 S |58 oz|888 E RBEZ2i31%'€ 2 g
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Buner CPC, nmpexycmoTtperHble pabodeii mporpaMmmon Bonpocsl
OUCIIUIIIINHBI K 3a4€Ty
OIIK-4: ['0TOBHOCTBH K MCIIOJIb30BaHUIO METOJOB MAaTeMaTH-
YECKOTO MOJIETMPOBAHHS MATEPHANOB M TEXHONOTHYECKUX | X X X X
MPOLECCOB, K TEOPETUYECKOMY aHAIIN3Y U IKCIIEPUMEHTAIIb-
HOU IPOBEPKE TEOPETUYECKUX TUIIOTES.
[1K-4: CiocoOHOCTh HCIONIb30BaTh COBPEMEHHBIE METOJIH-
KH M METO/BI, B MPOBE/ICHUN DKCHIEPUMEHTOB M MCIBITA- | o X X X %
HUM, aHAJIM3UPOBATh UX PE3YyJIbTaTbl U OCYLIECTBIISITH HUX
KOPPEKTHYIO HHTEPIPETALHIO.

IIxaJjia OeHMBAHUSA:

Buast CPC oneHnBaroTCs 10 CBOEBPEMEHHOCTH U Ka4eCTBY BBINOIHEHU (10 50 Oamnos). OTBETH HA BOIIPOCHI, PEIICHUS 3a/1a4, TPUBEACHHBIX
B 2K3aMEHAITMOHHOM OWJICTEe WM TIPU Cllade 3aueTa WU pe3yiabTaThl TecTupoBaHus (1o 50 6amroB) OmeHka cTyAeHTa 3a MMPOMEKYTOUHYIO aTTecTa-
U0 110 y4yeOHOW JUCIMIUIMHE, TPOCTaBIIsieMasi B BEIOMOCTh M 3a4€THYIO KHIXKKY, OTpE/IeisieTcs] o cyMMe 0aJlioB, HAOpaHHOH 10 MPUBEICHHBIM
olLieHMBaeMbIM 3ieMeHTaM. dopmupoBanue oueHk: oT 80-100 GamnoB — «oTnn4yHO»; OT 65-80 OaymioB — «xopouoy; ot 50-65 GanIoB — «yaoBIe-

TBOPHUTEIHHOY

[Ipenonasarens «_» 20 r.
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Ipunoowcenue 4

METOANYECKHUE YKA3ZAHUSA AJ51 OBYYAIOIIIUXCSA IO OCBOEHHUIO
JAAUCHUIIJIINHDBI «¥cnonv3oeanue npogheccuonanbHulx npozpammHbix RPOOYKHL06»

METOANYECKHNE PEKOMEHJAILINU T10 ITPOBEAEHUIO ITPAKTUYECKUX 3AHSATUN
BBoanasi yactn

IIpakTHyeckoe 3aHATHE — (hopMa OpraHU3aLUU 0O0yUEHHs, KOTOpas HarpasiieHa Ha (GopMu-
pOBaHME MPAKTUYECKUX YMEHUN U HABBIKOB M SIBJSICTCS CBS3YIOLIMM 3BEHOM MEXAY CaMOCTOSITENb-
HBbIM TEOPETUYECKUM OCBOECHHUEM CTYAECHTAMU y4E€OHON JAMCLUIUIMHBI U IPUMEHEHUEM €€ IOJIOKEHUN
Ha MPaKTHKE.

[TpakTrueckue 3aHsATHS IPOBOJATCS B LEJAX: BbIPAOOTKH MPAKTUYECKUX YMEHHUH U IpHoOpe-
TEHUS HAaBBIKOB B pELICHUH 3ajay, BHINOJHEHUM 3aJaHUil, MPOM3BOACTBE PacyeToB, pa3paboTke U
oopMIIeHNH TOKYMEHTOB, MPAKTHYECKOTO OBJIAZICHUS WHOCTPAHHBIMHU SI3BIKAMH M KOMIIBIOTEPHBIMHU
TEXHOJOTUSIMU. [ TaBHBIM UX COJEp>KaHUEM SIBIISIETCS MpakTudeckas paboTa Kaxaoro crynaeHta. [loa-
TOTOBKA CTY/IEHTOB K IPAKTHUYECKOMY 3aHSATHUIO U €0 BBINOJIHEHHE, OCYLECTBIISIETCS HAa OCHOBE 3a/1a-
HUS, KOTOpOE pa3pabaThIBaeTCs MpernoaBaTeieM U JOBOAUTCS 10 O0yUaroUuXcs Mepe MpoBeACHUEM
U B Hayaje 3aHATHS.

[TpakTUueckue 3aHATUS COCTABISIOT 3HAYUTEIBHYIO YacTh BCEr0 00beMa ayAUTOPHBIX 3aH si-
TUH U UMEIOT Ba)KHEMIllee 3HaUeHHUE JIJIl YCBOEHUSI IIPOrpaMMHOTO MaTepuasia. BelnmonHsemble 3a-
JaHUs MOTYT MOAPA3AEIATHCSA Ha HECKOJIBKO TPYII:

1) wuocTpanuel TEOPETHUSCKOro MaTepualia U HOCAT BOCHPOM3BOAALIMI XapakTep. OHU
BBISIBIIIIOT Ka4€CTBO MOHUMAHUS CTYJ€HTaMU TEOPHH.

2) oOpasibpl 3324 ¥ IPUMEPOB, pa3oOpaHHBIX B ayAUTOpUH. [l caMOCTOSITEILHOTO BbI-
MOJIHEHUS TpeOyeTcs, YTOOBI CTYIEHT OBJIaJIe] MOKAa3aHHBIMU METOJJaMU PEILICHUS.

3) BuUA 3a7aHUl, COMEPKAIIMNA 3JIEMEeHThI TBopuecTBa. OIHM M3 HUX TPEOYIOT OT CTyAEHTA
npeoOpa3oBaHUi, pEKOHCTPYKIUNA, 00001eHn. J{1 UX BBIMOJHEHNS HEOOXOAMMO IPUBJIEKATh pa-
Hee MPUOOPETEHHBIN OMBIT, YCTAHABIUBATh BHYTPUIIPEIMETHBIE U MEXKIpPEIMETHbIE CBsI3U. Perne-
HUE JPYruX TpeOyeT IOMOJIHUTENbHBIX 3HAHUM, KOTOPBIE CTYACHT AOJKEH MPUOOPECTH CamMOCTO s-
TenbHO. TpeThu mpeanonaraoT HAIMYKUE y CTYI€HTa HEKOTOPBIX UCCIIEI0BATEIbCKUX YMEHUM.

4) MOXeT MPUMEHSATHCS BbIJa4a HWHIMBHIYaJbHBIX HIIM ONEPEKAOIIUX 3aJaHUil Ha pas-
JIUYHBIA CPOK, ONpENesieMblil MpenoaaBaresieM, ¢ NOCIEAYIOUUM MPEICTaBICHUEM UX ISl IpoO-
BEPKH B YKa3aHHBIN CPOK.

[To gaHHON IHCUMIUIMHE NMPEAYCMOTPEHO MPOBEACHUE 7 MPAKTUUYECKUX 3aHATUH. B Hauane 3a-
HSATHUS PacCMaTPUBAIOTCSI OCHOBHBIE TEOPETUUYECKUE MOJIOXKEHHUS, MTOJI0)KEHHbBIE B OCHOBY IPOBE/ICHUS
pacueTHbIX MaHumynsnuid. OOpaiiaeTcss BHUMaHUe Ha (U3MUYECKUN CMBICI HCTOIb3YEMbIX BEIHUUH
UX Pa3MepHOCTb, CIIOCOOBI MepecuéTa pa3MepHocTe. Jlanee paccMaTpuBaeTcs alrTOPUTM pacuéra pas-
JUYHBIX Pa3JIeiOB MPAKTUYECKOTO 3aHATHUS. JlJI1 OpUEHTAIlUN B «IIOPSIAKE» MONTYYaeMbIX PacUETHBIX
BEJIMYMH U NMPUOOPETEHUH OIbITa WHKEHEPHBIX IKOJIOTMYECKUX PACUETOB, MPOBOJIUTCS MOITAIHBIN
pacyeT KOHTPOJBbHOIO MpUMeEpa MO TEME MPAKTUYECKOTro 3aHATHs. TeMbl TPaKTUYECKUX 3aHATUN MPU-
BeneHbl B Paznene 3.2 PaGoueii mporpammel. @opma MpeACTaBICHUS UCXOAHBIX JaHHBIX JIJIS pacuéra
1 oopmIleHUs pe3yabTaToOB pacuéra npuBenaeHsl B [Ipunoxenun 3.

METOJUYECKUE PEKOMEH/IALIMHN ITO ITPOBEJIEHUIO IABOPATOPHBIX 3AHATUI

[Ipu mpoBeneHuu 1aOOPaTOPHOrO MPAKTHUKYMa MO JUCIUIUIMHE HCIONb3YIOTCS METOAMYECKHE
yKa3aHus M0 JabopaTOpHBIM paboTaM M CBeIEHUs, MpUBOIUMBbIE B [5] U3 cnucka JlonosHUTENbHOM
mutepatypsl B Paboueit nporpamme. Kpome BhinonHeHus opopmiieHus oTuéTa 1o J1abopaTopHOM pa-
6oTe, mpeaycMarpuBaeTcsi cobeceoBaHIe ¢ 00yUYarOIIUMUCS 110 BOIIPOCaM CAMOKOHTPOJIS MO KaXKIAO0H
nabopaTopHoOU padore.



