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1. ﬂepequb nnaHnpyemMbiX pe3ynbTaToB O6y‘-IeHI/I$| no gucuuniyinHe, COOTHeCeHHbIX C
nnaHnpyemMbiMu pe3ylsibtatTaMm oCBOeHUA o6pasoBaTeanoﬁ nporpamMmmbi

Lenbo ocBoeHUs] [MCHMIVIMHBI SIBJIIETCS IOATOTOBKa oOOyyaromuxcsd K  HAay4dHO-
HCCTIEA0BATEIBCKOM IEATEITLHOCTH 10 HampaByieHnI0 moAroToBku 15.03.02 «TexHonornyeckne MarimHbl
1 000pyI0BaHUE» MOCPEICTBOM 0OecreyeH s ATanoB GOpMUPOBAHUSI KOMIIETEHIIUH, IPEAYCMOTPEHHBIX
®I'OC, B yacTH NpeACTaBICHHBIX HU)KE 3HAHUMN, YMEHUHN U HaBBIKOB.

3agayaMu JMCUMIUIMHBI SBJISIETCS M3YUYE€HHE MOHATUWHOTO ammapaTta JUCHUIUIMHBI, OCHOBHBIX
TEOPETUYECKUX TOJIO)KEHUN M METOJIOB, IPUBUTUE HABBIKOB IPUMEHEHHUS TEOPETUYECKUX 3HAHMW IS
peuieHus MpakTUIECKUX 3a/1a4.

JlucuumiinHa HarpajieHa Ha (GoOpMHUpPOBaHHE CIEAYIOMNX TPO(HEeCCHOHATBHBIX KOMIIETEHIIU!

e OIIK-5: cnoco0OHOCTHIO peliaTh CTaHJAPTHBIE 3a7auu Mpo(eccroHaNbHON JEsITebHOCTH Ha OC-
HOBE MH(OPMAIMOHHOW W Oubnuorpaduyeckoil KyabTypbl ¢ INPUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTMM M C y4e€TOM OCHOBHBIX TpeOOBaHUII MHQOpPMAIMOHHON 0e30-
MaCHOCTH;

e [IK-4: cnocoGHOCTHIO y4yacTBOBaTh B pab0OTEe HaJ MHHOBALMOHHBIMH MPOEKTaMH, UCIOJIb3ys Oa-
30BbI€ METObI MCCIIEI0BATENBCKOMN 1EATEIbHOCTH.

B pCSYHBTaTC I/I3y‘~IeHI/I$I IUCIIUITIIINHBI CTYI[GHT JTOJIDKCH:
3HATH:

® OCHOBHBIE CBOOOHO-PACIPOCTPAHSIEMBIC U JIUIICH3NOHHBIE MTPOTPAMMHBIE TPOAYKTHI, UCIIOJb-
3yeMble IS pelieHus 3a/1a4 MOAeMpoBanus U ctaTuctudeckoro ananuza(OIIK-5);

® OCHOBHBIC METOJII MOJICIIUPOBAHUS TUAPOTMHAMUIESCKUX M TEIUIOBBIX ITPOIECCOB, IIPOUCXOIS-
IIMX B TEXHOJOIMYECKUX MalinHax u obopynosanuu (I1K- 4);

® METOJbI IPOBEICHUS SKCIIEPUMEHTA U 00OPAOOTKH €To Pe3yNIbTAaTOB IPH MOJyYCHUH HOBBIX JaH-
HBIX O TIPOIECCAX, MPOUCXOASAIINX B MPOSKTUPYEMBIX TEXHOJOTHIECKUX MAIIMHAX U 000pyI0-
Banuu (I1K- 4);

YMmerh:

®  BBINOJIHATH MOJIETMPOBAHUE TEXHOJOTUYECKUX MAalIMH U 000pyAoBaHus B cuctemax Elmer u
ParaView (OIIK-5);

® BBINOJHATH cTarucTuueckue pacuetsl B MS Excel (OIIK-5);

® OCYUIECTBJIATh MATEMAaTUYECKOE MOIETUPOBAHUE TEIJIOBBIX U FUAPOIMHAMUYECKUX IIPOLIECCOB B
TEXHOJIOTHYECKHX MalIMHAX U 000PYJOBaHUH C UCIOJIb30BAHUEM COBPEMEHHOTO MPOrPAMMHOI0
obecneuenus (I1K- 4);

® I[IJJAaHUPOBATh, IPOBOJUTH U 00pabaTHIBATh JAHHBIE SKCIIEPUMEHTA C HUCIIOIb30BAHUEM CTaTUCTH-
yeckux Mero10B (I1K- 4);

Baanern:

® HaBBIKAMH IPOBEICHUS CTATHCTUYECKUX UCCIICIOBAHUN C MIPUBIICYCHUEM CIICIIUATU3NPOBAH-
HOU nuTeparypsl U uHTEpHET-pecypcoB (OIIK-5);

® HaBBIKAMH IPOBEICHUS HCCIICOBAHNN C TUIAHUPOBAHUEM SKCIIEPUMEHTA M 00pabOTKOM ero
pe3ynbraToB (I1K-4);
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2. MecTo aucumnnuHbl B CTPYKType obpasoBaTesibHOW NporpaMmmsbl

JlucuuniauHa OTHOCUTCS K BapraTUBHOM dacTu o0s3atenbHbx quciuiinH b1.B.O/1.3 o6pa3osa-
TEJIbHOW MpPOTrpaMMBbl MOJArOTOBKM OakajaBpOB MO HampasiieHUI0 nmoArotoBku 15.03.02 «TexHonoruue-
CKHE MaIIMHbBI U 000pynoBaHue», npoduist «lluieBas nHxeHepus MajblX MPEANPUATHIL.

B coorBercTBUM C ydueOHBIM IuiaHOM 1o HampasieHuto 15.03.02 (151000) «Texnonornuyeckue
MalIuHbl 1 000pyoBaHue» IUCHUIUIMHA «MeTopl uccieqoBaHus pU3NUYecKuX U XUMHYECKUX MpolLiec-
COB» 0a3upyeTcs Ha CIAeAYIOMINX AUCIUIIINHAX:

b1.b.7 «MadopmanimoHHbIE TEXHOJIOTHI;

b1.b.10 «Xummnsay;

b1.B.O/1.4 «buooprannueckrie OCHOBBI ITUILIEBBIX BELIECTBY;

b2.V.1 «IIpakTuka 1o nojay4eHHIo NepBUYHBIX MPOPECCUOHATBHBIX YMEHUM U HaBBIKOB.

3HaHI/I5[, YMCHHA U HAaBbIKU, ITOJYYCHHBIC CTYACHTAMHA B IPOUCCCC N3YUCHUA NUCUHUILJINHBI, SABJIA-
10TCs 0a30i1 1Sl U3ydeHUs! CAEAYIOUIUX TUCIUIUINH!

b1.B.JIB.10.1 «ConpoTuBieHHE MaTEPHATIOBY;

b1.B.[IB.10.2 «Teopetnueckne 0OCHOBBI aHAJIN3a TEXHOJIOTHYECKUX ITPOLIECCOBY;

Bb2.I1.3 «Hayuyno-uccrnemoBaTenbckas padoTay.

3. O6beM AMCUUNIUHBI B 3a4eTHbIX eAUHULIAX C YKa3aHUeM KonumyecTBa akageMUYecKnx
YyacoB, BblAefieHHbIX Ha KOHTaKTHYKH paboTy obyvarlmxca ¢ npenopasartenem (no
BMAaM y4ebHbIX 3aHATUN) U HA CaMOCTOATENbHY paboTy obyyarowmxcs

AyautopHas padora

Huxo: bl

YacTp nukia: BapHaTUBHAs Cemectp

Ne nucuunauHbl 1o yueOHOMY IIIAHY: b1.B.O/.3

Yacos (Bcero) no yueOHOMY IJIaHY: 144 5 cemecTp
Tpynoemkocts B 3aueTHbIX equHunax (3ET) 4 5 cemecTp
Jlexmmu (3ET, wacoB) 0,5, 18 5 cemectp
[Tpaxtueckue 3anstus (3ET, gacoB) 0,5, 18 5 cemecTp
Jlaboparopnsie padotsl (3ET, gacoB) 1,0, 36 5 cemecTp
O06BeM caMOCTOSITEIBHON PabOThI 2,0,72 5 cemecTp
o yueoromy miany (3ET, gacoB Bcero)

CamocrosiTeJibHasi padoTa CTyJIeHTOB

Bun pabot Tpynoémkocts, 3ET, yac
N3yuenne marepuanoB JeKIui (JIK) 0,5, 18
[ToaroToBka K NpakTUYECKUM 3aHATUSAM (113) 0,25, 9
[TonroroBka k 3amute abopaTopHOt paboTHI (J1a0) 0,25, 36
Brinosinenue pacuetno-rpadguueckoit padotsl (pedepara) 0,5, 9

Brinosinenue kypcoBoro npoexta (paboTsl) -
CaMoCTOATENbHOE N3YUEHHUE JOMOJIHUTEIbHBIX MaTEPUAIOB IUCLUII- -
munbl (CPC)
[ToaroToBka K KOHTPOJIBHBIM paboTam -
[ToaroToBka Kk TECTUPOBAHUIO -
IloaroroBka k 3auety -
Bcero 1,5,72
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4. Cop,ep)KaHMe ANCUUNTIUHDbI, CTPYKTYPpUpoBaHHOe No TemMaM C yKkasaHnem otBegeHHOro
Ha HUX KoJinyeCcTBa akageMmn4yeckmx 4yacos un BuaoB yqe6|-|b|x 3aHATUN

Bupl yueOHBIX 3aHATHH, BKIIIOYAst CaMOCTOS-

No Bcero | TeIBHYIO pabOTy CTYACHTOB, U TPYIOCM-
- TeMbl JUCUUILIMHBI 4acoB Ha | KOCTh (B Hacax)
/i Temy
JIK p a0 CPC BT
HUHTEPAKT.
1 Kraccudukarys MeTo 0B UCCIICIOBAHHMA 12 2 - 4 6
2 | Kunerndeckne ypaBHEHUS 45 6 6 12 21
3 | DkcnepruMeHTabHBIC METOIbI 16 - - 8 8
4 DJIEMEHTHI TCOPHH 10 100HS 13 4 4 - 10
5 DNIEeMEHTHI IPUKJIAJHON CTATUCTUKHI 53 6 8 12 27
Bcero 144 yaca no Bugam y4yebHbIx 3aHATUI 18 18 36 72

Tema 1. Kitaccudukanusi METOI0B MCCIEA0OBAHUS
Jlekums 1. Knaccuduxanus MeTo0B ucciaenoBanus. (2 yaca)
JlaGoparopHas padora Ne 1 M3yyeHue COBpEMEHHBIX NMPOrPaMMHBIX KOMIUJIEKCOB JJISI UCCIEA0BA-
HUS QU3NUECKUX U XUMUYECKUX MPOIIECCOB. (4 yaca)
CamocrosiTesibHast padoTa cTyaeHTa (6 4acoB)
e 3yuenue matepuana jekuuii 1 (2 yaca)
¢ [loaroroBka k 3ammute gadbopatopHoit padoTs Nel (4 gaca)
Texkymmii KOHTPOJIb
-yCTHBI# onpoc: 3amuTa jadbopatopHoit padoTsl Nel

Tema 2. Kunetnueckue ypaBHeHUs

Jlexknus 2. OCHOBBI TEOPUH IIPOIIECCOB MepeHoca (2 yaca)
Jleknust 3. OCHOBHOE KMHETHYECKOE ypaBHEHHE Ha MPUMEPE 3aJa4M CTAI[MOHAPHOMN TEIUIOMPOBOI-
HOCTH. (2 yaca)
Jlexnus 4. [Ipouieccel mepeHoca B ruaApoIuHaMuKe. Mo1e1b TOTpaHUYHOTO ¢J1os (2 yaca)
IIpakTHyeckoe 3ausitue 1. AHamuTHUYeCKOE perieHne nudQepeHnanbHbIX ypaBHEHUN mepenoca (2
gaca)
IMpakTuyeckoe 3ansaTue 2. [[puyoxeHne KNHETHYECKUX YPABHEHUN K PEIICHUIO 3a7a4 CTallMOHAap-
HOM TEIJIONPOBOAHOCTH. (2 yaca)
IIpakTnueckoe 3ansitue 3. Penenue 3a1aun 0 HECTallMOHAPHOM TEIIONPOBOJIHOCTH B IUTACTUHE. (2
gaca)
JlaGoparopHasi padora Ne2. [I[pumeHeHre METOIa KOHEUHBIX PA3HOCTEW K PEHICHUIO 33Ja4u O Tel-
J1000MeHE ¢ BHYTPEHHUMU UCTOYHUKAMU TEIJIOTHI. (4 yaca)
JlaGoparopHas padora Ne3. [IpuMeHeHuEe METOIa KOHEUYHBIX 3JIEMEHTOB K PEIICHUIO 3aJa4yM CTa-
[IUOHAPHOM TETIOTIPOBOTHOCTH. (4 Haca)
JladopaTopHnas pa6ora Ned. [[puMeHeHre MeTO/la KOHEUHBIX 3JIEMEHTOB K PEIICHUIO 3a7a4d JIBU-
YKEHUS KUJKOCTU B KaHaue. (4 Jaca)
CamocrosiTesbHas padora cryaenta (21 ygac)

e M3yuenue matepuana jekuuii 2-4 (6 yacoB)

¢ [loaroroBka K mpakTuyeckum 3ausatusm 1-3 (3 gaca)

e [logroroBka k 3amure abopatopHbix padboT Ne2-4 (12 yacoB)
Texkymmii KOHTPOJIb
-YCTHBI# onpoc: 3amuTa 1abopaTopHeIX padoT 2-4.
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Tema 3. DKcriepuMeHTaTBHBIE METOIbI
JladopaTopHasi padora NeS. Mertoasl onpeseneHnsi IIOTHOCTH TEXHOJIOTHUECKUX >KUIKOCTEeH (4
gaca)
JlabopaTopHas pa6ora Ne6. OrnpesneneHue 3aBUCUMOCTH IJIOTHOCTU OT TEMIIEpaTyphbl pacTBOpoB (4
gaca)
JladopaTopHas padora Ne7. Pedpakromerpruueckuili METOI aHATN3a TEXHOJOTHUYECKUX KHUIKOCTEH
(4 gaca)
CamocrosiTesibHas padora cryaenta (124yacos)
e [loaroroBka k 3amure abopatopHeix padboT Ne5-7 (12 yacos)
Tekymuii KOHTPOJIb:
-YCTHBI# onpoc: 3amuTa 1adbopaTopHbeIX padboTt Ne5 u 6.

Tema 4. DiieMeHThI TeOpUU 000U
Jlexnus S. [IpuBenenue ypaBHEHH OTPAaHUYHOTO CJI0s K Oe3pa3zmepHoit popme. (2 yaca)
Jlekmus 6. DneMeHTHI Teopuu 1oa00us (2 yaca)
IIpakTuyeckoe 3ansaTue 4. [lonydenue kputepuen moaoous (2 yaca)
IIpakTHyeckoe 3ansaTHE 5. Vcronp30BaHNE METOIOB TEOPHH ITOI00MS IPH PEIICHUH MTPAKTHYECKIX
3amay. (2 yaca)
CamocrosiTesbHas padora cryaenta (10 yacon)
e 3yuenue marepuana Jjekiui 5-6 (4 gaca)
e [loaroroBka Kk mpakTUYeCKUM 3aHATUSIM 4-5 (2 yaca)
¢ Brimonnenue pasnena pacueTHo-rpadudeckoit padbotsl (4 yaca)
Texkymmii KOHTPOJIb
- MUCbMEHHBIH KOHTPOJb: IPOBEPKA BHITIOJHEHHS pa3zieia pacueTHO-rpadudeckoi paboThl

Tema 5. DiieMeHTBI IPUKIAIHON CTaTUCTUKU
Jleknust 7. OCHOBHBIC MMOHATHS CTATHCTHUKUA. HopManbHBIN 3aK0H pacnpesenenus. (2 yaca)
Jlexnus 8. PerpeccoHHBIN aHAIHM3 U €r0 MPUIOKEHUE B TeopuHu mmoao0us (2 Jaca)
Jleknus 9. MeTo bl MIaHUPOBAHUS dKCTIEpUMEHTA. JlOTTOTHUTEIbHBIE METOIBI CTATUCTUKH. (2 Yaca)
IIpakTHyeckoe 3aHsATHE 6. AHAMN3 BRIOOPOK IKCIIEPUMEHTAIBHBIX JTAHHBIX. (2 Yaca)
IIpakTnueckoe 3ansiTue 7. OOpaboTKa Pe3yIbTATOB SKCIIEPUMEHTA METOJIOM PETPECCHOHHOTO
aHanm3a (2 Jaca)
IIpakTHyeckoe 3ansaTue 8. [manupoBanue sxcriepumMenTa. (2 yaca)
IIpakTHyeckoe 3ansaTHe 9. O0o0OmIEeHNE (2 Yaca)
JladopaTopHnas padora Ne§. Ananu3 aByx BEIOOpOK (4 yaca)
JlabopaTopnas pa6ora Ne9 PerpeccnoHHblil aHaIN3 SKCIIEPUMEHTANIBHBIX IaHHBIX. (4 yaca)
CamocrosiTesbHas padoTa cryaenrTa (23 yaca)
e 3yuenue marepuana jekiui 7-9 (6 gacoB)
e [loaroroBka Kk mpakTUYeCKUM 3aHATUSIM 6-9 (4 yaca)
e [TogroroBka k 3amtute JabopatopHeix padboT Ne8 u 9 (8 wacoB)
¢ Brimonnenue pazaena pacueTHo-rpaguieckoit padboTsl (5 4acon)
Texkymmii KOHTPOJIb:
-YCTHBII ompoc: 3anuTa J1abopatopHbIx padboT Ne8 u 9
-MIHCbMEHHBIH KOHTPOJIb: IIPOBEPKA pacueTHO-rpaduyeckoil paboThI.

IIpomeskyTOUHAS aTTeCTANMS O JMCHUIIMHE: 3a4eT

N3yuenne AUCIUIUIMHBI 3aKaHYUBACTCS 3a4€TOM. 3a4eT MPOBOJIUTCS B COOTBETCTBUU C [loosxke-
HUEM O 3a4€THOU U dK3aMeHannoHHoM ceccusax B HUY MDU u unctpyktuBHBIM TucbkMoM oT 14.05.2012
r. Ne 1-23.
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5. lNepeyeHb Yy4yebOHO-mMeTOAMYECKOrO obecneyeHMs ANA CaMOCTOATENIbHOM paboThbl
oby4arowmxca no AMcUuninHe

st oOecriedeHusi CaMOCTOSITEIBHOM pabOThl pa3pabOTaHbl: KOHCHEKT JIEKIHMH 1O JUCIUIUIMHE,
JEMOHCTPAIIMOHHBIE CJIal/Ibl JIEKIIMM, METOAMYECKUE YKa3aHHs (OMHMCaHUs) NMPAKTUYECKUX 3aHATUH U
nabopaTopHbIX pabOT, METOAMYECKHE YKa3aHHs K BBINOJIHEHUIO pacueTHo-rpaduueckoil pabdore,
METOAUYECKUE YKa3aHUs 0 U3YYEHUIO Pa3esioB AUCLUIIINH.

6. ®oHA OLEHOYHbLIX CpeACcTB ANS NpoBedeHUsl NMPOMEXYTOYHOW aTTecTauuum obGyuaro-
LWMxXcs No AUCLMMNIINHE

6.1 NepeyeHb KOMNETEHLMN C YKa3aHUeM 3TanoB ux hopmMmmpoBaHus

[Ipu ocBOEHUM TUCHUIUIMHBI OPMUPYIOTCS CIEAYIOINE KOMIIETEHIUH:

e OIIK-5: cnocoOHOCTBIO peltaTh CTaHJAPTHBIE 3a7aud Mpo(eccroHaNbHON JEsITebHOCTH Ha OC-
HOBE MH(OPMAIMOHHON M Oubnuorpaduyeckoil KyabTypbl ¢ INpUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTMM M C y4e€TOM OCHOBHBIX TpeOOBaHUII MHQOpPMAIMOHHON 6e30-
MaCHOCTH;

e [IK-4: cnocoGHOCTHIO yuyacTBOBaTh B pabOTe HaJ MHHOBALMOHHBIMH MPOEKTaMH, UCIIONb3ys Oa-
30BbI€ METO/bI MCCIIEI0BATEIBCKON AEATEIBHOCTH.

VYkazaHHble KOMIETEHIIMH (POPMUPYIOTCS B COOTBETCTBUH CO CJIEAYIOUIUMU 3TAIIAMU:

1. ®opmupoBaHie U Pa3BUTHE TEOPETUUYECKUX 3HAHUMN, MMPETYCMOTPEHHBIX YKa3aHHBIMU KOMIIE-
TEHUUSAMHU (JIEKIIMOHHBIE 3aHSATHSL, CAMOCTOSITENIbHAS pPadOTa CTYIEHTOB).

2. IlpuoGpereHue M pa3BUTHE MNPAKTUYECKHUX YMEHHUH, MPEAYCMOTPEHHBIX KOMIIETEHIUSIMU
(mpakTHyecKue 3aHATHUs, 1abopaTopHble pabOThI, CAMOCTOSITENbHAS Pa0OTa CTYICHTOB).

3. 3akpermieHue TeOpeTUUYECKUX 3HAHUN, YMEHUN U MPAKTUYECKUX HABBIKOB, MPEIYCMOTPEHHBIX
KOMIIETEHIUSIMU, B XOJI€ 3alllUT JIaDOPAaTOPHBIX paboT, a TaKKe PEIICHHUsS KOHKPETHBIX TEXHUYECKUX 3a-
Jla4 Ha IPAKTHUYECKUX 3aHATHUSX.

6.2 OnncaHne nokasarenen 1 KpuTepmeB OLLeHUBAHUA KOMMNETEeHL MU Ha pa3fIMYHbIX 3Ta-
nax nx coopmmpoBaHuA, ONMCaHUA LUKaN OUueHUBaHUA

ChopmMupoBaHHOCTh Ka)KJ10M KOMIETEHLUH B paMKax OCBOEHHUS JaHHOW TUCIUIUIMHBI OLIEHUBA-
€TCsl 10 TPEXYPOBHEBOM HIKaJE:

- TIOPOTOBBIN YPOBEHb SIBJISIETCS 00S13aTENIbHBIM JJIs1 BCEX 00YydaroIMXcsl MO 3aBEPLIEHUU OCBOE-
HUS JUCLUILIAHBL,

- IPOABUHYTHIH YPOBEHb XapaKTE€PU3YeTCs MPEBHIIIEHUEM MUHUMAJIbHBIX XapaKTEPUCTUK chop-
MHPOBAHHOCTH KOMIIETEHIIUH 110 3aBEPUICHUH OCBOCHHUSI TUCIUIUINHBI;

- JTAJIOHHBIA YPOBEHb XapaKTEPU3YeTCS MaKCUMaJIbHO BO3MOXKHOU BBIPaKEHHOCTHIO KOMIIETEH-
LMY U SIBJSIETCS] BAXKHBIM Kau€CTBEHHBIM OPUEHTHUPOM Il CAMOCOBEPILIEHCTBOBAHUSI.

[Ipu nocrarouHoM kauecTBe ocBoeHHs Oosee 80% NpUBENCHHBIX 3HAHWM, YMEHMH U HaBBIKOB
IIpernoaBaTellb OLCHUBAET OCBOCHHE JaHHOW KOMIIETEHIIMHM B paMKaxX HAcCTOSILIEH AUCLMILIMHBI Ha dTa-
JIOHHOM YpPOBHE, IIpu ocBoeHuu 6osee 60% npuBeIEeHHBIX 3HAHUM, YMEHUI U HaBBIKOB — Ha MPOJABUHY-
TOM, Ipu ocBoeHuu Oosiee 40% mnpuUBeNEHHBIX 3HAHWN, YMEHUN U HAaBBIKOB - HAa IMOPOrOBOM ypoBHe. B
IIPOTUBHOM CJIy4yae KOMIETEHIIMS B paMKaxX HACTOSIIEH TUCIUIUIMHBI CYHUTAETCSI HEOCBOCHHOM.

VYpoBeHb chopMHUPOBAHHOCTU KaXK/I0M KOMIIETEHIIMU Ha Pa3JIMYHbIX dTanax ee (GOpMHUpPOBAHUS B
MIPOLIECCE OCBOEHHUS JaHHOW IUCLMIUIMHBI OLEHUBACTCS B XOJA€ TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU U
[IPE/ICTaBJICH Pa3IMYHBIMU BUIAMH OLIEHOYHBIX CPE/ICTB.

Jlyig oueHKH cOpMUPOBAHHOCTH B paMKax AaHHOW auciumuinael komnereHuun OIIK-5 «cmoco0-
HOCTBIO pelaTh CTaHAApPTHBIE 3a/1a4M MPOPECCUOHATBHON JIEATEIbHOCTH HAa OCHOBE MH(OPMALIMOHHON U
OonbIMorpaduIecKoil KyJIbTyphl C TPUMEHEHUEM MH(OPMAIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTHI U C
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Y4€TOM OCHOBHBIX TpeOoBaHHI MH(GOPMAIMOHHON 0€30MacHOCTH» IMPENoJaBaTeIeM OIEHUBAETCs CO-
JiepxaTelibHas CTOpOHA M KaueCTBO MaTepuasoB, IPHUBEAECHHBIX B OTYETaX CTYJAEHTa IO JJaOOPaTOPHBIM
paboTam, IPaKTUYECKUM 3aHATHUSAM, pacieTHO-rpapuueckuM padoTaM. YUUTHIBAIOTCS TaKK€ OTBETHI CTY-
JIEHTa Ha BOMPOCHI IO COOTBETCTBYIOIIMM BHJIaM 3aHATUHN MpU TEKYIIEM KOHTpOJIe — 3alluTax jabopa-
TOPHBIX pabOT U 3a/IaHUH 10 MPAKTHYECKUM 3aHITHUSIM.
[IpuHrMaeTcs BO BHUMaHUE 3HAHMSA 00Y4aIOIUMHUCS:
® OCHOBHBIE CBOOOJHO-pAaCHpPOCTpaHsIEMblEe U JHUIEH3UOHHbIE IPOrPaMMHBIE MPOJYKTHI, HUCIOJIb-
3yeMble I pelieHus 3a/1a4 MoIeIMpoBanus U cratuctudeckoro ananuza(OIIK-5);
HAJINYHE YMEHHUS:
® BBINOJIHATH MOJEIUPOBAHUE TEXHOJIOTMUECKUX MAIUMH U oOopynoBaHus B cuctemax FElmer u
ParaView (OIIK-5);
e BBINOJHATH cTaTUcTUyecKkue pacuetsl B MS Excel (OIIK-5);
MIPUCYTCTBUE HABBIKA:
® [IPOBEJIEHUS CTATUCTHUUECKUX UCCIICOBAHUI C IPUBJICUCHUEM CIIELUAIU3UPOBAHHON JIUTEpaTyphl
u unrepuer-pecypcon (OIIK-5);

Kputepun ounenuBanusi ypoBHsi chpopmupoBanHoctu komnereHuu OIIK-5 «cnocobHocThIO pe-
iaTh CTaHJapTHBIE 3a/1a4 NMPOPECCUOHATBLHON IEeSITEbHOCTH Ha OCHOBE MH(OPMALIMOHHONW U 6ubIHO-
rpaduyeckoil KyapTyphl ¢ IPUMEHEHHEM UH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH U C y4eTOM
OCHOBHBIX TpeOOBaHUN MHYOPMAIIMOHHON 0€30MacHOCTU» B MPOILECCE 3aLIUTHI JaOOPaTOPHBIX padoT,
Kak (popMbl Tekylero KoHTpoJisi. Ha 3ammure cooTBeTCTBYIOIUX Ja0OpaTOPHBIX paboT 3amaercs 2 BO-
IIpoca U3 NepeyHsl, IPUBEJCHHOTO B OIIMCAHUU K COOTBETCTBYIOLIEH JIAOOpaTOpHOH padore.

[TonHbIil OTBET HA OJIMH BOIIPOC COOTBETCTBYET ITOPOTOBOMY YPOBHIO CPOPMUPOBAHHOCTH KOMIIE-
TEHLMU Ha JJaHHOM dTane ee (popMUpOBaHUs, NOJHBIA OTBET HAa OJMH U YAaCTUYHBIA OTBET HA BTOPOMl —
[IPOJIBUHYTOMY YPOBHIO; [P MIOJTHOM OTBETE Ha J[Ba BOIIPOCAa — 3TAJOHHOMY YPOBHIO.

Kpurepun onenuBanus ypoBHsi chopmupoBanHoctu komnereHunn OIIK-5 «cnoco6HocThIO pe-
iaTh CTaHJApTHBIE 3a/1a4K NMPOPECCUOHATBHON NESITEbHOCTH Ha OCHOBE MH(OPMALIMOHHONW U 6ubIHO-
rpaduyeckoil KyJapTyphl ¢ IPUMEHEHHMEM UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH U ¢ y4eTOM
OCHOBHBIX TpeOOBaHUHM MHPOPMALIMOHHON 0E30MaCHOCTU» B MPOLECCE BBHINOJIHEHUS U 3aIIUTHI pacyer-
HO-rpauueckoil paboThI:

[Toporossliil ypoBeHb [IpoaBUHYTHIN YPOBEHb DTalOHHBIN ypOBEHb

Ha ocHoBaHmm pacueTHbIX AaH-
HBIX MOCTPOEHO YpPaBHEHHUE per-
peccun. OTCyTCTBYyeT aHaIu3
yarpaMma OCTAaTKOB M OIIEHKa
TOYHOCTH PErpeCCUOHHOIO ypaB-
HEHWSL.

Ha ocHoBaHum pacueTHbIX AaH-
HBIX MOCTPOCHO ypaBHEHHUE per-
peccun. OmpeneneHa TOYHOCTh
PErpecCHOHHOTO YpaBHECHHS.
[Toctpoena amarpamma OCTaTKOB
Y BBITIOJIHEH €€ aHAJIN3.

Ha ocHoBaHuM pacueTHBIX IaH-
HBIX TIOCTPOECHO YpaBHEHHME per-
peccun. OrmpeneneHa TOYHOCTH
PErpecCCHOHHOTO  YpaBHEHMSI U
MMOCTPOCHBI JIOBEPUTEIbHBIC WH-
TepBaibl I KOIPPHUIMEHTOB

perpeccuu. [Moctpoena aua-
rpaMma OCTAaTKOB M BBIINIOJIHCH €€
aHaJIM3.

Jliig oueHku chopMHpPOBAHHOCTU B pamKax JaHHOU aucuuiuinabl komneteHuuu [1K-4 «cmoco0-
HOCTBIO y4acTBOBaTh B paOOTe HaJ MHHOBALIMOHHBIMM IPOEKTAMHM, HUCIIOJIb3Ysl Oa30BbI€ METOMbI HCCIIE-
JOBATEIIbCKON NEATEIbHOCTIY MPETOJaBaTeNIEM OLICHUBACTCS COJEP/KATENbHAs CTOPOHA U Ka4eCTBO Ma-
TEpHaJIOB, NPUBEACHHBIX B OTYETAaX CTYJEHTa MO JIabopaTOpHBIM paboTaM, MPAKTUUYECKUM 3aHATHUSM,
pacueTHoO-rpadguueckuM padoTaM. YUUTHIBAIOTCS TaKK€ OTBETHI CTYAEHTAa Ha BOIPOCHI IO COOTBETCT-
BYIOIIIMM BHJAM 3aHATUN IpPHU TEKYIIEM KOHTpOJE — 3allluTax JIaDopaTOpHBIX padOT U 3aJaHUN IO
MIPAKTHYECKUM 3aHITHUSM.
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[IpuHMMaeTcs BO BHUMaHUE 3HAHME 00Y4aIOIUMHUCS:
® OCHOBHBIX METOJbl MOJEIUPOBAHUS T'HIPOAMHAMUYECKUX U TEIUIOBBIX IMPOLIECCOB, MPOUCXO]I-
IIMX B TEXHOJIOIMYECKUX MalnHax u obopynosanuu (I1K- 4);
® METOJOB IPOBEJACHUS FKCIIEPUMEHTA U 00pabOTKU €ro pe3ysbTaToOB MPHU MOJTYYEHUH HOBBIX JaH-
HBIX O IpoLeccax, IPOUCXOAIINX B MPOEKTUPYEMBIX TEXHOJOTUYECKUX MAIIMHAX U 000pyI0-
Banuu (I1K- 4);
HaJu4ue yMEHHMH:
®  OCYUIECTBJIATh MATEMAaTUYECKOE MOIEIMPOBAHNE TEIJIOBBIX U FUAPOAUHAMUYECKUX ITPOLIECCOB B
TEXHOJIOTHYECKUX MalIMHAaX U 000pyJOBaHUH C UCIOJIb30BAHUEM COBPEMEHHOTO MPOrPAMMHOI0
obecneuenus (I1K- 4);
® I[IJJAaHUPOBATh, IPOBOJUTEH U 00pabaTHIBATh JAHHBIE SKCIIEPUMEHTA C UCIIOIb30BAaHUEM CTaTUCTH-
yeckux Mero10B (I1K- 4);
MPUCYTCTBUE HABBIKA:
® [IPOBEJEHUS UCCIIEOBAHUI C IJIaHUPOBAHUEM dKCIIEpUMEHTa U 00pabOTKOM €ro pe3ysbTaToB

(TTK-4);

Kpurepuu onenuBanus ypoBHs chopmupoBaHHocTH komneTeHuuu [1K-4 «cnocoO6HOCThIO yyacT-
BOBaTh B paboOTe HaJ| MHHOBALMOHHBIMHU MPOEKTAMM, UCHOJb3ysd 0a30Bble METOJIbl MCCIIEI0BATEIbCKON
NEeSITEeIbHOCTH» B MPOIECCE 3aIIUTHI JIaA0OPaTOPHBIX padOT, Kak (popMbl TeKyliero kKoHTposst. Ha 3amure
COOTBETCTBYIOIIMX JIA0OPAaTOPHBIX pabOT 3amaeTcs 2 BOIpoca U3 MepeyHs, MIPUBEACHHOIO B OMKUCAHUU K
COOTBETCTBYIOIICH J1ab0paToOpHOIt pabore.

[TonHbIi1 OTBET HA OJIMH BOIIPOC COOTBETCTBYET ITOPOTOBOMY YPOBHIO CPOPMUPOBAHHOCTH KOMIIE-
TEHLMU Ha JJaHHOM d3Tane ee (popMUpPOBaHUs, NOJHBIA OTBET HAa OJIMH M YAaCTUYHBINA OTBET Ha BTOPOM —
[IPOJIBUHYTOMY YPOBHIO; ITPH MOJTHOM OTBETE Ha J[Ba BOIPOCAa — 3TAJOHHOMY YPOBHIO.

Kpurepuu onenuBanust ypoBHs chopmupoBanHoct komneTeHuu [1K-4 «crmocoOHOCThIO yuacT-
BOBaTh B pabOTe HaJ WHHOBAIIMOHHBIMU IPOEKTaMU, MCIOJB3Yysl 0a30BbIE METOJbI HMCCIEAOBATEIHCKOM
NESITETHHOCTHY B IMPOIECCE BHITIOJHEHHMS M 3aIIUTHl  pacueTHO-TpaduuecKor paboThI:

IToporossliil ypoBeHb [IpoaBUHYTHIN YPOBEHB DTalOHHBIN ypOBEHb

Omnpenenenue GopMbl KpUTEPH-
AJIBHOI'O YpaBHCHH A BBIIIOJIHCHO
BC€PHO, HO B BBIYUCJICHUHU OIIPC-
ACTIACMBIX U ONIPCACIAIOIMIUX T1a-

Onpenenenne GopMbl KpUTEPH-
AJIBHOI'O YpaBHCHH BBIIIOJIHCHO
BC€pPHO, HO B IIPH BBIYUCIICHUN
ONpCACIIIEMBIX U ONIPEACTIAIOIINX

Omnpenenenue GopMbl KpUTEPH-
AJIBHOI'O YpaBHCHH BBIIIOJIHCHO
BEpHO, 3HaUEHUE Teriopusnye-
CKHUX IIapaMETPOB CpeJl olpeie-

pamMeTpoB AOMYyLIEHbI OIUOKU. | TapaMeTpoB TeIiodusnueckue
CBOMCTBA cpej B3AThI IPUOIIH-

JKEHHO WJIH C OIITMOKAMM.

JIEHBI C MCIOJIB30BAHUEM JIOIIOJI-
HUTETBHBIX HICTOYHUKOB UH(OP-
Maluu

3aueT ¢ OL[EHKON MPOBOAMUTCS KaK COBOKYIHBIN PE3yJbTaT OCBOCHUS BCEX KOMIIETEHUUHU 10 AaH-
HOM TUCHUIUIMHE (B COOTBETCTBUM ¢ MHCTPYKTUBHBIM nucbMoM HUY MOMU ot 14 mas 2012 roga Ne U-
23). OueHka BBICTaBJIAETCS KaK B3BEIICHHOE cpefHee apu(pMETHIECKOE OLEHOK, MOJIYYEHHbIX CTY/I€HTOM
3a nmaboparopubie paboTsl Ne 1-9 ¢ BecoBbIM KOAhPUIIMEHTOB 1, mpomexkyTouHble TecTupoBaHuss Ne 1 - 5
C BECOBBIM KOA(PPUIIMEHTOM 2 U pacdyeTHO-rpapuueckyro paboTy ¢ BeCOBbIM KO3((HULIUEHTOM 5.

DopMOH MPOMEKYTOUHOM aTTECTALMH 1O JAHHOW JTUCLUIUIMHE SBJSETCS 3a4€T C OLIEHKOU OLICHU-
BaeMblil o npuHsaToil B HUY «MBU» uerbipexbaibHOl cucteme: "oTiauuHo", "xopomo", "y1oBieTBo-
pUTENBbHO", "HEYIOBIETBOPUTENIHHO" .

B 3a4eTHY KHWXKY CTYAEHTa U BbINUCKY K AMNIIOMY BbIHOCUTCH OLEHKa 3a4eTta Nno Auc-
umnnuHe 3a 5 cemecTp.




Pabouas npoepamma oucyuniunot 51.B.O/1.3 «Memoowr uccnedosanus DA
PU3UUECKUX U XUMULECKUX NPOYECCO8» ¥

5

6.3 TuUnoBble KOHTPOJbHbIE 3afaHUA UMM UHbIe MaTepuanbl, Heobxoaumbie Ans
OUEHKM 3HaHWWA, YMEeHUW, HaBbIKOB WU (Mnn) onbiTa AOeATeNbHOCTHU,
Xapaktepusyrwmx atanbl opMUpPOBaHUA KOMMETEHUUA B Mpouecce OCBOEHUSA
oGpa3oBaTesibHOW NporpamMmbl

Bormpocs! 1o oopMHupoBaHHIO U PA3BUTHUIO TEOPETHUECKUX 3HAHUM, IPETyCMOTPEHHBIX KOMIIETEHLUSIMH,
3aKpEIJICHHBIMU 32 JUCHUIUIMHON (MpUMEpHbIE BOMPOCHI MO JIEKIMOHHOMY MaTepuany IUCHUIUIMHBI,
npeiaraéMble B X0/1€ IPOMEXKYTOUHOTO TECTUPOBAHHUSA):

1. Pe3ynbTaThl MHOTOKPATHBIX H3MEPEHUN MaCcChl HEKOTOPOTO 00pasiia 3arnMcanbl B BUjae: m = 25
+ 0.5 r pu HagexxkHoctu 90%. ITO 0O3HAYAET UTO:

Buvibepume ooun omeem:

1) ¢ BepositHOCTRIO 90% Macca oOpasia JIeKUT B uHTEpBaie ot 24.5 T 1o 25.5 1.

2) macca oOpa3iia paBHa 25 T.

3) ¢ BepositHOoCThIO 10% Macca obpasma JiexuT B uHTEpBasie ot 24.5 T 10 25.5 1.

4) 90% 3HaueHUN Macchl, MOJTYYEHHBIX B IPU MU3MEPEHUSX, NONAJaId B UHTEpBal oT 24.5 r 10
25.5r.

5) C BepositHOCTBIO 90% Macca oOpasna paBHa 25 T, a ¢ BeposATHOCTBIO 10% JISKUT B MHTEpBaJe
oT24.5T 10 25.5 1.

Bormpocel o nproOpereHuio U pa3BUTHE MPAKTUYECKUX YMEHUH, NMPEAYCMOTPEHHBIX KOMIIETEHIUSIMH,
3aKpEIJICHHBIMHU 33 JUCIHUILIMHON (IpUMEpHI 3a/laHUM, pelIaeMblX Ha IPAKTUUECKUX 3aHATHUSX)

1. Ha mapomnpoBoje meperperoro mapa auamerpom D=400 MM  yCTaHOBJICHA U3MEPHUTEIbHAS
nuadparma, MpeaHa3HaueHHas JUIsl ONpeNeNIeHHsl pacxoja Iapa o nepenaay jaaBiaeHus. [lis
obOecrieueHus ee paboThl HEOOXOAUMO OMNpeAenuTh BUA 3aBucuMmoctu Ap=f(G), Ap - mnepenaj
naBieHus Ha auadparme, G - MaccoBblil pacxon napa. Tak Kak HEIOCPEICTBEHHO Ha MPOU3BO/I-
CTBE DKCIIEPHMEHT HE BO3MOXEH, TapHUpPOBKA MPOHM3BOIUTCS HA MOJIEIH, BHIIIOJHEHHOW B 1/5 Ha-
TypanbHO} BEIMUMHbI, Yepe3 KOTOPYIO POIYCKAIH BOAY C INIOTHOCTBIO p=998 Kr/M’ M BSI3KO-
cteio v=1- 10° m?/c.

B pesynbTraTe n3MepeHnii NOIy4eHBl CIEAYIONINE JaHHbIE:

Ap Tla 476,5 1176,0 4508.0 18032,0 72128.0
G, 8000 16000 32000 34000,0 128000,0
Kr/4gac

2. Ilpenmonaraercs uccienoBaTh paboTy armaparta B MHTEpBaJie TeMiiepaTyp 65° —75° , BnaxHo-
ctH 25%—35% u pacxona Bo3ayxa 1—2 m/c. CocTaBuTh HOJHBINA (DAaKTOPHBIN IUIaH JAHHOTO JKC-

MEpUMEHTA.

Bormpocel 1o nproOpereHuio U pa3BUTHE MPAKTUYECKUX YMEHUH, MPEAYCMOTPEHHBIX KOMIIETEHIUSIMH,
3aKpEIJICHHBIMHU 33 JUCIUILIMHOM (IIpUMEphI BOIIPOCOB K JIabOpaTOpHBIM padoTam)

1. Kakue rpanuyHbie ycIOBUsI ObUIM TOCTABJICHBI HA BCEX MOBEPXHOCTSIX MOJCTUPYEMON CHUCTE-

MBI B JaHHO J1abopaTtopHOU padoTte?
2. B KakoM MaTeMaTH4ecKOM IaKeTe IeIeco00pa3HO MOACTHPOBATH pabOTy XUMHUYECKOTO peaK-

TOpa C MePEeMEIINBAIOIIUM YCTPOHUCTBOM?
3. C nomouipl0 Kakux cTaTHCTUYecKuX (yHKUuW B makere Excel MOXHO peanu3oBaTh pacuer

cratuctuku YKaka-bepa?
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P ET D)

Tema pacuyeTHO-rpaduaeckoit pabOTHI.
B OKCIICPUMCEHTEC OIMPCACIIACTCA 3aBUCUMOCTE MOIITHOCTU HAa MPUBOJA MCHIAIIKH N, kBT B 3aBucu-
MOCTH OT YacTOTHI €€ BpamieHus 7, 00/MUH U auamerpa Jyionacteid d, m. [lomydeno 5 mabopon
SKCIEPUMEHTAJIbHBIX JIaHHBIX. VICKOMYIO 3aBUCUMOCTh HEOOXOUMO IMPEACTaBUTh B (hopme KpH-
TEPUAJIbHOTO YpaBHEHUS, UCII0JIb3Ysl METO/Ibl aHAINU3a pa3MepHocTei. OnpenenuTte BUJ KpUTEpH-
AJIBHOI'O YpaBHCHUA U 3HAYCHHA KOHCTAHT, BXOJAIIHUX B HETO. OH@HI/ITe TOYHOCTH IIOJTYUYCHHOTO
ypaBHEHHsI. YKaXHUTE 00JIaCTh OMPEICIICHISI OTIPENEIISIONIETO KPUTEPHSI.

6.4 MeTogunyeckue matepuansbl, onpegensowme npoueaypbl OLEHUBAHUA 3HAHUN,
YMEHUM, HaBbIKOB WU (MNU) onbiTa AeATeNIbLHOCTU, XapaKTepusyllux I3Tanbl
dopmMUpoOBaHMA KOMNETEeHUUN

[Ipouenypsl olleHUBaHUS 3HAHHUM, YMEHUH, HaBBIKOB, XapaKTEPU3YIOLIUX 3Tarbl (POPMUPOBAHUS
KOMITIETEHIM, U3JI0KEHbl B METOJAMYECKUX PEKOMEHJAIMAX [0 BBIMOJIHEHUIO U 3alIUTe JJaOOpaTOPHBIX
paloT, BBIOJIHEHUIO PACUETHBIX 33JaHUH U 3a/laHUI Ha CAMOCTOSTENIbHYIO PadoTy.

7. NepeyvyeHb OCHOBHOMW U AONONHUTENILHON Y4eOHOWN NnuTepaTypbl, Heo6Xxoanmon ans
OCBOEHMUA AUCLUNIIUHbI

a) OCHOBHAasI JIUTepaTypa

1. I'ymepoB, Acxatr MyxameT3stHOBUY. MaTeMaTH4ecKoe MOACIMPOBAHNE XUMUKO - TEXHOJIOTH-
YECKUX MPOIIECCOB : yuel. mocodue mo Hamp. "Xumuueckasi Texnoiorus", "IHepro- u pecypcoc-
Oeperarolye nNpoLecchl B XUMUUECKON TEXHOJIOTUHU, HedTexuMuu U ouotexnosoruu" / A.M. I'y-
MepoB .— U3a. 2-e, nepepad. — CII6. [u ap.] : Jlans, 2014 .— 174, [2] c. : un. — (YueOHUKH 17151
BY30B. CrieninanbHas nuteparypa) .— bubnuorp.: c. 175 .— ISBN 978-5-8114-1533-5 : 500.06.
2. Cunnses, Hukonait MiBanoBuu. Teopus muiaHupoBaHMsI SKCIIEPUMEHTA U aHAIU3 CTaTUCTUYE-
CKHX JAaHHBIX : yueOHOe nocoOue s By30B no crenl. "[lpuknaanas matemaruka" / H. M. Cunnsi-
eB .— M. : FOpaiit; U/] KOpaiit, 2011 .— 399, [2] c. : wn. — (Maructp) .— ISBN 978-5-9916-
0990-6:978-5-9692-0439-3 : 383.79.

3. [InanupoBaHue,0praHu3anus U NpOBEACHUE HAyYHBIX UCCIEA0BAHUI B MATMHOCTPOEHUH :
yue0. nmocobwue mo Harp."KoHCTpyKTOPCKO-TEXHOII. 00€CTICUeHHE MAIlIMHOCTPOUTEIIBHBIX MPOU3-
BoJsicTB" / A. . bap6oTeko [u ap.] .— Crapsriit Ockout : THT, 2014 .— 499,[1]c. : un. — bubnu-
orp.: ¢.473-477 .— ISBN 978-5-94178-402-8 : 719.00.

0) I0MOJTHUTEIbHAS JIUTEepaTypa

1. PeokakoB, Buktop BacunbeBuu. OCHOBBI OLICHHBAHUS Ka4e€CTBA MPOIYKIMH : Y4eOHOE TT0CO-

o6ue / B.B.PsixakoB,B.b.Moucees,JI.I .ITsatupyonessiii;Ilon.pen.B.B.Peixkakosa .— Ilensa : 1U3a-
Bo Ilens.trexnom.uncr-ta, 2001 .— 275 ¢. — 145-39.

2. BanoB, A. 3. MOU. CraTuctuyeckue METOIbl B HH)KCHEPHBIX UCCIICIOBAHUAX : [y4el. moco-

o6ue] / A.3. UBanos, I'.K. Kpyr, I'.®. ®unaperos, MO .— M. : MDU, 1976 .— 84 c.

8. MepeyeHb pecypcoB WHGPOPMALNOHHO-TENIEKOMMYHUKALUMOHHOW ceTn «WUHTepHeT»
Heob6XoAUMbIX ANl OCBOEHUSI AUCLUMUNIIUHbI

1. http://www.bourabai.kz/tpoi/statistica/
2. http://www.gnu.org/software/pspp/manual/pspp.html

9. MeToanyeckue YKasaHuAa ans o6yqa|ou.mxc;| no OoCBOEHNI0 ANCLUUNMIINHDbI
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JlucuMmiinHa npeaycMaTpyBaeT JIEKIIMM pa3 B JIB€ HEAETH, NMPaKTUUYECKHE 3aHITHE pa3 B JIBE He-
nenu u abopaTtopHble paboThl KaXAylo Hezelnto. M3yuenue kypcea 3aBepuiaeTcs 3a4eToM.

VYcnemHoe u3ydeHue Kypca TpeOyeT MOoceleHus JIeKUUH, akTUBHOM paboThl Ha MPAKTHUYECKUX
3aHATUSIX U J1a0OpaTOPHBIX paboTax, BHIMOJHEHHs BCceX yueOHBIX 3aJaHUil IpernoaaBaress, 0O3HaKoMIIe-
HHS C OCHOBHOM U JIOTIOJTHUTEIBLHON JIUTEPATYPOM.

Bo BpeMms 1eKIuM CTYyIEHT AOJIKEH BECTU KPATKUI KOHCIIEKT.

Pabota ¢ KoHCIIEKTOM JIEKLIMI NpeAarnoaraeT NpOCMOTP KOHCIEKTa B TOT K€ JIeHb I0CiIe 3aHATUH.
[Ipu 3TOM HEOOXOAMMO MOMETUTH MaTepUallbl KOHCIIEKTa, KOTOPhIE BBI3BIBAIOT 3aTPYAHEHUSI JUIsl IOHU-
MaHus. [Ipu 3ToM oOyuaromuiicss JOMKEH CTapaThCs HAWTH OTBETHI HA 3aTPYAHUTEIbHBIE BOIIPOCHI, HC-
M0JIb3YySl PEKOMEHIyeMylo Juteparypy. Eciu eMy caMocToATeNbHO HE ynanoch pa3o0parbcs B MaTepua-
Je, He00X0MMO cPOpPMYIHPOBATH BOIIPOCHL U OOPATUTCS 3a MOMOILBIO K IIPENOJaBaTeNi0 Ha KOHCYIbTa-
Y WIN OJYDKaNrIe JIEKIIUN.

OO6yuaromeMycss HEOOXOIMMO PETYISIPHO OTBOJIUTH BPEMs JIJIsi IOBTOPEHUS MPOWUIEHHOTO MaTte-
puaiia, mpoBepsisl CBOM 3HAHUS, YMEHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckne (CeMHHAPCKHMeE) 3aHATHA COCTABIIIOT BAXKHYIO 4acTh MPO(ECCHOHAIBHOM TMOJIo-
TOBKU CTyAeHTOB. OCHOBHAsI 1€ TPOBEICHUS MPAKTHUECKUX (CEMHUHAPCKUX) 3aHATHH - ()OPMUPOBAHHE Y
CTYJIEHTOB aHAJIUTUYECKOT0, TBOPUYECKOTO MBILIIEHUS ITyTE€M ITPUOOPETEHNS MPAKTUYECKUX HABBIKOB.

Metonuyeckue yka3zaHusl K IPAKTHUECKUM (CEMHUHAPCKUM) 3aHSTHUSIM 1O JUCUUIUIMHE HApSIY C
paboueil mporpaMmoii u rpadukoM yueOHOTO Mpoliecca OTHOCATCA K METOJAUYECKUM JIOKyMEHTaM, oIpe-
JEeISIOMM YPOBEHb OpraHU3alliK U KayecTBa 00pa3oBaTeabHOro Mpolecca.

CopepxaHue NMpakTUUECKUX (ceMHHapcKux) 3aHsaTuil ¢pukcupyercs B PIIJ{ B pasnene 4 nacros-
1IeH IPOrpaMMBl.

Baxkneiiieil cocrapisitomien 1100601 GOpMbl MPAKTUUECKUX 3aHATUN SBISIOTCS yIpaKHEHUs (3a-
nanusi). OcHOBa B YIPa)KHEHUU - IPUMEP, KOTOPBI pazdupaercs ¢ MO3UIHI T€OpUU, Pa3BUTON B JIEKIUU.
Kak mpaBuio, ocHOBHOE BHUMaHHE ynensercs (GOpMHUPOBAHUIO KOHKPETHBIX YMEHUH, HAaBBIKOB, UYTO U
OTIpeJIeIIIET COJIepKaHue JIeATEIbHOCTU CTYACHTOB - pelleHue 3ajad, rpaduyeckue padoTbl, YTOUHEHHE
KaTeropuil v MOHATUI HAYKH, SBISIOUIUXCS MPEINOCHIIKON NPaBUIbHOIO MBIIIJICHUS U PEYH.

[IpakTnueckue (ceMUHAPCKUE) 3aHATHS BBIIIOJIHAIOT CIEIYIOIINE 3a/1a4H:

CTUMYJIMPYIOT PEryJIspHOE M3ydeHUE PEKOMEHAYEMOIl JHUTepaTypbl, a TakKe€ BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIHIOHHOMY KYpCY;

3aKpEIUISIOT 3HaHUS, [TOJIyYE€HHBIE B MPOLECCE JIEKIIMOHHOTO 00YYEeHHs U CaMOCTOSITENIbHOM pado-
TBI HaJ| JINTEPATypOH;

pacmupsoT 00bEM MpodhecCHoHaTBHO 3HAYMMBIX 3HAHHH, YMEHUN, HaBBIKOB;

MIO3BOJISIFOT MPOBEPUTD MIPABUIIBHOCTH paHEe MOTYYCHHbBIX 3HAHUI;

MIPUBUBAIOT HABBIKM CAMOCTOSITEIbHOTO MBIIIIEHUS, YCTHOTO BBICTYIJICHHUS;

CHOCOOCTBYIOT CBOOOTHOMY OIEPUPOBAHUIO TEPMUHOJIOTUEH;

MIPEIOCTABIISIIOT IIPENOJaBaTeN0 BO3MOKHOCTh CUCTEMAaTHYECKH KOHTPOIUPOBATh YPOBEHb CaMO-
CTOSITENILHOU pabOThI CTYJICHTOB.

[Ipu moAroToBKE K MPAKTHYECKUM 3aHATHSAM HEOOXOJUMO MPOCMOTPETh KOHCIEKTHI JIEKIUN U
METOIUYECKUE YKA3aHUs, PEKOMEHIOBAaHHYIO JINTEPATypy MO JAHHOW TeMe; MOATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOTIPOCHI.

B xozxe aymutopHO#l pabOThl Ha MPAKTUYECKUX 3AHATHUSAX CTYJICHT 3aHOCUT B pabouyro TeTpaab
Pe3yJIbTaThl BHIIIOJHEHUS KaXI0Tr0 IyHKTA 3a/1aHus (CXeMbl, rpaduKu, TaOIUIbI, pacyeThl U T.I1.).

3a 10 MUH 10 OKOHYAHUS 3aHATHUA IpernojaBaTelib NpoBepseT 00bEM BHIIOJIHEHHON Ha 3aHATHUU
paboThl ¥ OTMEUAET pe3ysibTaT B paboueM KypHale.

OcTaBirecs: HEBBIMOJIHEHHBIMU ITYHKTHI 33/1aHUS IPAKTUYECKOTO 3aHATHUS CTYJIEHT 00s3aH J0/e-
JIaTh CAMOCTOSITEIILHO.
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N

[locne mpoBepku oTueTa IMpernojaBaTeb MOXET IMPOBOJUTH YCTHBIM WJIM MUCHbMEHHBIH OIpPOC
CTYAEHTOB JJIsl KOHTPOJISI YCBOEHUSI UMU OCHOBHBIX TEOPETUYECKUX U NMPAKTUUECKUX 3HAHUH 10 TEME 3a-
HATUSA (CTYAEHTBI IOJDKHBI 3HaTh CMBICI IIOJYYEHHBIX UMM PE3YJIbTAaTOB M OTBETHl HA KOHTPOJIbHBIE BO-
npocsl). [1o pesynpraTam npoBepKU OTYETA U ONPOCA BBICTABIISIETCS OLICHKA 3@ MPAKTUYECKOE 3aHSATHE.

JlabopaTtopHble padoThI COCTABIISIOT BAKHYIO 4acTh MPO(ECCHOHAIBHOMN MOArOTOBKH CTYICHTOB.
OHM HampaBlieHbl HA SKCIEPUMEHTAIHLHOE MOITBEPIKICHNE TEOPETUUECKHX TOJIOKEHUN H (hOPMHUpOBaHUE
y4eOHBIX U IPOPECCHOHATIBHBIX IPAKTUYECKUX YMEHUI.

BrimosHeHne cTyaeHTamMu J1abopaTOPHBIX paboT HANIPABJICHO Ha!

0000111eHre, cUCTeMaTH3alUI0, YIIIyOlIeHHe, 3aKperIeHUe MOJYyYeHHbIX TEOPEeTUUYECKUX 3HAHUI
M0 KOHKPETHBIM T€MaM JUCIUTUINH;

(bopmMupoBaHre HEOOXOIUMBIX MPO(HECCHOHATFHBIX YMEHUH 1 HABBIKOB;

JIMCUMIUINHBL, 110 KOTOPBIM IUIAHUPYIOTCS J1abopaTOpHble pabOThl U UX 0OBEMBI, OIPENEISIFOTCS
pabounMu y4eOHBIMU TIJIAHAMH.

Meroandeckue yka3zaHusl 1O MPOBEICHUIO JTA0OPAaTOPHBIX paboT pa3padaThIBAIOTCS HA CPOK JCH-
ctBus PI1J] (I1I1) u Brirouarot:

3arjaBue, B KOTOPOM yKa3bIBaeTcs BUJ paboThl (JlabopaTopHas), ee MOpsAAKOBBI HOMED, 00bEM B
9yacax 1 HAaNMECHOBAHHE;

1enb paboThI;

MpEeAMET U CoJiep>kaHue padoThI;

000pyI0BaHNE, TEXHUYECKHUE CPEACTBA, HHCTPYMEHT;

MOPSIIOK (TIOCIIEI0BATENIBHOCTD ) BHIIOJHEHUS padOThI;

MIpaBUJIa TEXHUKHU 0€30M1aCHOCTU U OXpaHbl TpyJa Mo JaHHOU padoTe (110 HE0OOXOIMMOCTH);

oOurue npasuia kK oopmiieHuIo paboThI;

KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHHS,

CIIMCOK JINTEPATyphl (110 HEOOXOIUMOCTH).

Coneprxanue nmabopatopubix padot ¢pukcupyercs B PI1/] B paznene 4 HacTosiiel mporpaMMel.

[Ipu nnanupoBaHuU 1a0OPATOPHBIX padOT CIENYET YUUTHIBATh, UTO HApSALy C BEAYIIEH LEbIO -
MOATBEPIKICHUEM TEOPETUUYECKUX MOJIO0KEHUH - B X0JI€ BBIMOJHEHHS 3aJJaHUI y CTYI€HTOB (POPMUPYIOT-
Csl IPAKTUYECKNE YMEHHS M HABBIKK OOpaIieHus ¢ J1abopaTopHbIM 000pYIOBaHHUEM, aIapaTypou | Ip.,
KOTOpbIE MOTYT COCTaBJISITh YacTh MPO(PECCHUOHATBHON MPAKTUYECKOM MOArOTOBKH, a TaKXKe HCCIe10Ba-
TelbCKUE yMeHHMs (HaOnroJarTh, CpaBHUBATh, aHAJIU3UPOBATh, YCTAHABINBATh 3aBUCUMOCTH, JI€JaTh BbI-
BOJIbI 1 0000IIEHNsI, CAMOCTOSITEIILHO BECTH UCCIIEA0BAaHNE, OPOPMIISATH PE3YIbTATHI).

CocraB 3amanuii 17151 1a00paTOPHOM pabOTHI TOHKEH OBITH CIUIAHUPOBAH C TAKUM PAacuye€TOM, YTO-
ObI 32 OTBE/ICHHOE BpPEeMsI OHU MOTJIU ObITh KAYECTBEHHO BBIMOJIHEHBI OOJIBIIMHCTBOM CTYIEHTOB.

Heo0xouMbIMU CTPYKTYPHBIMH 3JIEMEHTAaMU J1a00paTOpHON paboThl, HOMUMO CaMOCTOSATEIbHON
NESITENIbHOCTH CTYACHTOB, SIBJISIFOTCSI MHCTPYKTaX, IPOBOJAMMBIN MpENo aBaTeeM, a TakkKe opraHu3aius
00CYXJIEHHS] UTOTOB BBITIOJIHEHUS J1a00OpaTOPHOM pabOTHI.

Boinonnenuto nabopatopHbix paboOT IpeaIecTBYeT NPOBEpPKa 3HAHUN CTYJEHTOB — UX TEOPETHU-
YeCKOM TOTOBHOCTH K BBITIOJIHEHUIO 3aJIaHUSI.

[Topsimox mpoBeaeHMS J1a0OPAaTOPHBIX PAdOT B IIEJIOM COBIIAJIAET C MOPSIKOM IMPOBEACHUS MPaAK-
TUYECKHX 3aHATUNA. [IoMHUMO COOCTBEHHO BBIMOTHEHUS PAOOTHI IS KaXI0H JabopaToOpHOI paboTHI Mpe-
JIyCMOTpPEHA MPOLEIypa 3aIIMUThI, B X0/I€ KOTOPOM MPENOAaBaTelb MPOBOIUT YCTHBIA WA MHUChbMEHHBIN
OTIPOC CTYJIEHTOB JIJIsl KOHTPOJIS MOHUMAHUSI BBITIOJTHEHHBIX MU U3MEPEHUH, IPAaBIIILHOW HHTEpIIpEeTa-
AU TIOJTYYCHHBIX PE3YJIbTATOB M YCBOCHUSI MMM OCHOBHBIX TEOPETHUYCCKUX M MPAKTHYECCKUX 3HAHUH TIO
TEeME 3aHATHSL.
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[Ipu noAroToBKe K 3a4eTy B JIOMOJHEHHUE K U3YYEHHIO KOHCIIEKTOB JIEKIUH, y4eOHbIX TOCOOUM U
CJIaliI0B, HEOOXOIUMO T0JIb30BAThCA YUEOHOM JINTEpaTypoil, pEKOMEHI0BAHHOM K HACTOSAIIEH mporpam-
Me. [Ipu moaroToBke K 3a4eTy HY)KHO M3Y4YHUTh TEOPHUIO: ONPENEICHUS BCEX MOHATHI U MOAXOABI K OLle-
HUBAHWUIO 1O COCTOSAHHA IMMOHUMAHUA MaTCpuala U CaMOCTOATCIIBHO PCIINTL IO HECKOJIBKY THIIOBBLIX 3a-
nad U3 KaxJoi temsel. [lpu pemenun 3anau Bcerna HEOOX0AUMO YMETh Kau€CTBEHHO MHTEPIPETUPOBATh
HUTOT PCIICHUA.

CamocrosiTtesbHas padora cryaeHToB (CPC) no nucuuminae urpaet BayKHYIO POJIb B XOJ€ BCe-
ro ydeOHOro mporecca. MeTtoaudyeckue Marepuainsbl U pekoMmeHnaanuu st ooecnedenus: CPC roroBsrcs
MperIoaaBaTCIEM U BbIJIAIOTCA CTYACHTY.

10. Ilepeyenb UHGPOPMALMOHHBLIX TEXHOJOIMHd, MCHOJb3yeMbIX IMPH  OCYLIECTBJIEHUHU
00pa30BaTeJLHOI0 MpPOLECcca MO AUCHUILVIMHE, BKJIKYAs NepevYeHb MPOrpaMMHOro odecrneyeHus u
HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOTUMOCTH)

[Tpu npoBeeHUM JeKIUOHHBIX 3aHATUH MPEIyCMATPUBACTCS WUCIOJBL30BAHUE CUCTEM MYIbMu-
meoua.

[Ipu mpoBeneHHMM Ja0OPATOPHBLIX PadOT TpPEAyCMATPUBACTCS WCIIOJIB30BaHUE CBOOOIHO-
pacrpoCcTpaHsIeMOro MpoOrpaMMHOTO 00ECTICUCHHST:

Elmer-CSC for windows (suuiensust GPL)

Gmsh for windows (yinuensus GPL)

MS Excel.

11. Onmucanue MaTepHAJbHO-TeXHHUYeCKOH 0a3bl, Heo0OXOAMMOWH /JJsl  OCylIeCTBJICHUS
00pa30BaTeIbHOIO MpoLecca M0 JUCIHHILINHE

JIeKIIHOHHBbIE 3AHATHSA: AYJUTOPHs, OCHALIEHHAS NPE3CHTAMOHHON MYJIbTUMEIUNHON TEXHHU-
KOH (IPOEKTOp, 3KpaH, KOMIBbIOTEP/HOYTOYK).

IIpakTnyeckune 3aHATHA 10 JAaHHOW JUCUUIUIMHE IPOBOASITCS B ayJUTOpUU 0€3 CHeruaTIn3upo-
BaHHOTO 000PYIOBaHUS.

JlabopaTopHble padoThl 10 JaHHOW AucuUIUIMHE npoBoaaTcs B 1a0.Ne A304, ocHalieHHOH nep-
COHAJIbHBIMHM KOMITBIOTEPAMH C BBIXOJIOM B HHTEPHET.

ABTOD ] P
KaH/INIAT TEXHUYECKUX HAYK, JOLECHT Fet T 10.B. Cunsasckuii

3ag. kadeapoit TMO
KaHAUIaT TEXHUYECKUX HAYK, JOLICHT e

-.__,.-' - e

M.B. I'onuapos

[Tporpamma onoOpena Ha 3acenanuu kadgeapsr TMO ot 30.08.2016 r., mpotokos Nel

13



Pabouas npoepamma oucyuniunot 51.B.O/1.3 «Memoowr uccnedosanus ¢ GanAn

usUHeCKUX U XUMUYECKUX NPOYEeCCO8) & .
M3n_
JIMCT PETUCTPAIIUN UBSMEHEHUU
Howmepa ctpa-
HUIL ITommnuce,
Hara
HaumenoBanue ®.1.0.
X% . Bcero ctpa- BHECECHHUA Hara
Howmep 4| 3 2 U Ne 10KyMeH- | BHECIIErO
T| E|x| & & | HHLB JOKY- N3MEHEHHS | BBEICHUS
HU3MECHCHUIA g g Al = é Ta, BBOASIIIEr0 | UK3BMCHCHUS N
21 28l & E MEHTE . | B JIQHHBIM | N3MEHEHUS
ol |8 &5 H3MeHeHHU A B JAHHBII
S| 2|7 £ oA SK3EMILIAP
5| @ = AK3EMILISIP
= [«p]
1 21314 5 6 7 8 9 10

14



