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1. Mepe4yeHb NNaHUpPyeMbIX pe3ynbTaToB OOy4YeHUs NO AUCLMNIIMHE, COOTHECEHHbIX C
nnaHupyemMbiMu pe3ynbTaTaMyu OCBOeHUA o6pa3oBaTeribHOM NporpaMmbI

Lenbio ocBoeHUs] AUCHUIIMHBI SBISETCS MOATOTOBKA OOy4aroUMXcs K  Hay4dHO-
HCCIIE0BATENIbCKOM eATEeIbHOCTH 10 HampaBiieHnto moarotoBku 15.03.02 «TexHonornyeckue MariuHbl
1 000pyJI0BaHKE» MOCPEICTBOM O0ECIEUEHHUS 3TAoOB (POPMUPOBAHUS KOMIIETEHIUI, IPETyCMOTPEHHBIX
®I'OC, B yacTu IpeICTaBICHHBIX HUYKE 3HAHUI, yMEHUM U HAaBBIKOB.

3auaann AUCHUIIJIHHBI SABJIICTCA HM3YUYCHUC MMOHATUHHOTO arapara AUCHUILIIMHBI, OCHOBHBIX
TCOPCTUICCKUX IMOJIOKECHUU U MCTOHOB, NPUBUTUC HABBIKOB IMPUMCHCHUA TCOPCTHUYCCKUX 3HAHUMN JJIsL
PEIICHUSA MIPAKTUYCCKUX 3aaa4.

JucuuiuiiHa HarpaBiieHa Ha GOPMHUPOBAHUE CIICIYIOIUX MPOPECCHOHATBHBIX KOMITETCHITUH:

e OIIK-5, xapakrepu3yeMoit “CrioCOOHOCTBIO peliaTh CTaHAAPTHBIC 33ja4H MPOPECCHOHAITBHOH Je-
ATEIBHOCTH Ha OCHOBE MH(POPMALMOHHON M OuOImorpaduyeckoit KyJIbTyphl ¢ IPUMEHEHUEM HH-
(hopMaIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI M C Y4€TOM OCHOBHBIX TpeOOBaHUI MH(OpMa-
MOHHOI 0e30IacHOCTH

e [IK-4, xapakTepu3yeMoil “CllOCOOHOCThIO y4acTBOBaTh B PabOTE HaJl MHHOBAIIMOHHBIMH MPOCK-
TaMH, UCTIOJIb3Ysl 0a30BbIC METOIbI MCCIICIOBATEIBCKON ACATEIIBHOCTH .

B PE3YIbTAaTC U3YUCHUA JUCHUIIIIMHBI CTYICHT HOJI?KCH:

3HaTh:
® OCHOBHBIE CBOOOHO-PACTIPOCTPAHEMbIE U JTUIIEH3UOHHBIE POTPaMMHBIC IPOIAYKTHI, HCIIOIB3Y-
eMBbIC JIJIsl PELICHNUS 3a/1a4 MOJICIIMPOBaHus U ctatucTudeckoro ananusza(OI1K-5);
® OCHOBHBIE METObI MOJICTHUPOBAHUS THIPOAMHAMUYECKUX U TEIUIOBBIX MPOIECCOB, MPOUCXOIS-
[IAX B TEXHOJIOTHYECKHUX MaimuHax u obopymoBanuu (I1K- 4);
® METOMBI MPOBEACHHUS HKCIIEPUMEHTA M 00PAOOTKH €ro Pe3ysIbTaTOB PU MOITYYSHUH HOBBIX JIaH-
HBIX O TPOLECCAX, MPOUCXOAIINX B MPOSKTUPYEMBIX TEXHOJIOIMYECKMX MAITMHAX B 000py10-
Banuu (ITK- 4);
Ymersn:
®  BBINIOJIHATH MOJICTUPOBAHNE TEXHOJOTHYECKUX MAIIUH U 000pynoBaHus B cuctemax Elmer u
ParaView (OIIK-5);
e BBINOJHATH cTaTUCTHYEeCcKKe pacueTsl B MS Excel (OITK-5);
® OCYIIECTBIISITh MATEMAaTHYECKOE MOACITUPOBAHHE TETUIOBBIX U THAPOTMTHAMUYECKHX TTPOILIECCOB B
TEXHOJOTHYECKHUX MallliHaX U 000pyI0BaHUU C HCIIOIB30BAaHHEM COBPEMEHHOTO POTPAMMHOTO
obecnieuenus (I1K- 4);
® IJIaHUPOBATh, IPOBOJIUTH U 00pabaTHIBATh JAHHBIE SKCIIEPUMEHTA C UCTIOTB30BAHNUEM CTATUCTHU-
yeckux metonos (I1K- 4);

Biaagern:
® HaBBIKAMH MPOBENICHHS CTATHCTUYECKUX UCCIIEIOBAHUI C IPUBJICUCHHEM CIICIIHATH3HPOBAH-
HOU JTUTepatypsl U uHTepHEeT-pecypcoB (OITK-5);
® HaBBIKAMU MPOBEJICHUS UCCIICAOBAHUH C IUIAHUPOBAaHUEM SKCIIEPUMEHTA U 00pabOTKOIl ero
pesynbraros (I1K-4);

2. MecTo gMcuunnuHbI B CTPYKType o6pa3soBaTesnibHOM NporpamMmbli

JlucuumrHa OTHOCUTCS K BapUaTUBHOM uacTH o0s3aTenbHbIX auctumiud b1.B.OJ1.3 obpa3osa-
TEIbHOU MPOrpaMMbl OJArOTOBKM OakanaBpoB MO HampasieHuio noarotoBku 15.03.02 «TexHonoruue-
CKHE MaIIMHBI U 000pyaoBaHue, npoduist «O0opynoBaHue HedrerazonepepadboTKu».
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B cootBercTBUM ¢ yueOHBIM m1aHOM 10 HampasiieHuto 15.03.02 «TexHosnornueckrue MamuvHbl U
obopynoBanue» aucuuiuinHa «MeToabl ucciae1oBaHus (PU3NYECKUX U XUMUYECKUX MPOLIECCOBY 0a3zupy-
€TCsl Ha CIIEYIOIINX AUCHUIIIMHAX:

b1.b.7 «MHbOpMaIIOHHBIE TEXHOJIOTUN;

b1.5.10 «Xumusy;

b1.B.O/1.4 «buooprann4eckre OCHOBBI MMUIIEBBIX BEIIECCTBY;

B2.Y.1 «lIpakTuka no noxy4eHuIo NepBUYHBIX MPO(ecCHOHANIBHBIX YMEHUN U HABBIKOBY.

3HaHMsI, YMEHUS U HaBBIKHU, ITOJYYEHHBIE CTYJIEHTAMH B IIPOLIECCE U3YUYEHUS TUCLUILINHBI, SBIIS-
10TCs 0230 sl U3yYEeHHs! CIEAYIOUUX TUCITUILINH!

b1.B./IB.5.1 «ConpOoTuBIEHIE MaTEPUATIOBY;

b1.B.JIB.5.2 «TeopeTuueckrue OCHOBBI aHAIM3a TEXHOJIOTUUYECKUX MTPOLIECCOBY;

Bb1.B./IB.10.1 «OcHOBBI 3HEpro- U pecypcocOepexeHUs»;

Bb2.I1.3 «Hay4Ho-uccnegoBaTenbckas padoray.

3. O6bem AMCUMNINHBI B 3a4€THbIX eAuHULAaxX C YKa3aHMeM Kom4yecTBa akageMn4yeckux
yacoB, BblOesfieHHbIX Ha KOHTaKTHyK paboty oby4vawowumxca ¢ npenogaBatenem (no
BuAaM y4eOHbIX 3aHATMI) N HA CaMOCTOATENbHYHO paboTy obyyarLmxcs

AyautopHasi padora

[wk: b1

YacTh nukia: BapHaTUBHAs CemecTtp

Ne nucnunimHel o yueOHOMY IJIaHY: b1.B.O/.3

Yacos (Bcero) mo yuyeOHOMY IIIaHY: 144 5 cemectp
TpynoemkocTs B 3aueTHbIX eauauax (3ET) 4 5 cemectp
Jlexuuu (3ET, gacoB) 0,5, 18 5 cemectp
[Tpaktryeckue 3ansatus (3ET, yaco) 0,5, 18 5 cemectp
Jlaboparopubie padoTsl (3ET, gacon) 1,0, 36 5 cemectp
O06BeM caMocTOSITENbHON paboThI 2,0, 72 5 cemecTp
no yueonomy 1any (3ET, yacoB Bcero)

CamocrosiTesibHas padoTa CTyICHTOB

Bun pabor Tpynoémkocts, 3ET, yac
W3ydenune maTepraioB JeKIUH (JIK) 0,5, 18
[TonroroBka K MPaKTUYECKUM 3aHATHIM (I13) 0,25, 9
IToaroroBka Kk 3amure 1aboparopHoi paboTsl (J1a0) 0,25, 36
Brimonaenune pacueTHo-rpaduueckoi paboTsl (pedepara) 0,5, 9

Boinonnenue kypcoBoro npoexra (padoTsl) -
CamocrosTenbHOE U3yUEeHUE IOTIOHUTENBHBIX MaTEpUAJIOB TUCITH- -
skl (CPC)
[TonroroBka K KOHTPOJBHBIM paboTam -
ITonroroBka K TECTUPOBAHUIO -
IToaroroBka K 3auery -
Bcero 15,72
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4. Cop,ep)KaHMe AUCUUNMTINHDLI, CTPYKTYPUPpOBaHHOE NO TeMaM C yKadaHnemMm oTBeaeHHOro
Ha HUX KOonn4yectBa akageMn4yeckmx 4yacoe n sBuaoB y‘-lesHbIX 3aHATUN

13370103 y‘ICGHLIX 3aHHTHfI, BKJIKOYas CaMOCTOs-

No Bcero | TenbHYyIO pabOTy CTYyJIEHTOB, U TPYAOEM-
- TeMbl IUCLIMILINHBL 4acoB Ha | KOCTh (B dacax)
n/n TeMy
JIK np a6 CPC BT
HWHTCPAKT.
1 Kitaccudukanmsi METOI0B UCCIIETIOBAaHUM 12 2 4 6
2 | Kunernueckue ypaBHEHUS 45 6 6 12 21
3 | DKCIIepUMEHTAIbHBIC METO/IbI 16 - - 8 8
4 DjIeMeHTBI TEOPUH TOH00MS 18 4 4 10
5 | DnemMeHThI NPUKIIATHON CTATUCTUKU 53 6 8 12 27
Bcero 144 yaca no Bugam y4ebHbIX 3aHATUIA 18 18 36 72

Coaep:xanue 1o BUAaM y4eOHbIX 3aHATHI
Tema 1. Knaccudukanust MeTo10B UCCIICIOBAHUS
Jlexnusa 1. Knaccudukarus MeTo10B ucciaeaoBaHus. (2 gaca)
JlabopaTopnasi padora Ne 1 M3ydyeHne cOBpeMEHHBIX MPOTPAMMHBIX KOMILJIEKCOB JJIsi UCCIIE0BA-
HUSL QU3HYECKUX H XUMHUYECKUX TIPOIIECCOB. (4 "aca)
CamocTosiTeibHasi padoTa cryaenTa (6 yacos)
e M3yuyenue marepuana nsekuuid 1 (2 gaca)
e [Toaroroska k 3amure gadboparopHoit pabotsl Nel (4 vaca)
Texkymmii KOHTPOJIb
-YCTHBII ompoc: 3anura JadboparopHoit padoTer Nel
Tema 2. Kuneruueckue ypaBHEHUs
Jlekuus 2. OCHOBHI T€OpHH MIPOLIECCOB MepeHoca (2 yaca)
Jleknus 3. OcCHOBHOE KMHETHYECKOE YpaBHEHHE Ha MPUMEPE 3a/layd CTAIMOHAPHOU TEIJIONMPOBO/I-
HOCTH. (2 "aca)
Jlekumus 4. [Iporeccol nepeHoca B ruipoiuHaMuke. Mojienb morpaHu4HOro cios (2 Jaca)
IIpakTuyeckoe 3ansaTue 1. AHanuTUYecKoe penieHne nudepeHImaibHbpIX ypaBHEHUH riepeHoca (2
qaca)
IIpakTuyeckoe 3ansitue 2. [IpunokeHne KHHETUUECKUX YPAaBHEHUH K PELIEHUIO 3a7ay CTallloOHap-
HOM TETUIONPOBOIHOCTH. (2 "aca)
IpakTuyeckoe 3ausTue 3. Pemerne 3a1a4n 0 HECTAIMOHAPHON TEIJIONPOBOJIHOCTH B IJIacTHHE. (2
yaca)
JlabopaTopnasi padora Ne2 [IpuMeHeHue MeTO/1a KOHEUHBIX Pa3HOCTEH K PEUICHHUIO 33Ja4u O Tel-
J000MeHe ¢ BHYTPEHHUMH UCTOYHUKAMHU TeIJIOTHL. (4 yaca)
Jladoparopnasi padora Ne3. [IpumeHneHrne MeTo1a KOHEUHBIX SJIEMEHTOB K PEIICHUIO 33]]a4M CTallr-
OHapHOU TEIIONPOBOAHOCTH. (4 yaca)
JlaGoparopHnasi padora Ned4. [IpuMeHeHHnE METO/Ia KOHEYHBIX AJIEMEHTOB K PEIICHHIO 3aa4u JIBU-
KEHUS KUIKOCTH B KaHaje. (4 gaca)
CamocrositeibHas padora crygenrta (21 4gac)
e l3yuyenue marepuana sekuuii 2-4 (6 gacos)
e [loaroroBka k mpakTuyeckuM 3ausaTusm 1-3 (3 yaca)
e [loaroroBka k 3amute MadopaTopHbIX padboT Ne2-4 (12 uvacoB)
Texkymmii KOHTPOJIb
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-YCTHBIH onmpoc: 3ammTa 1a00paTopHbIX padoT 2-4.
Tema 3. DkcriepruMeHTaIbHbIE METOIbI
JlabopaTopnass paGora NeS. Meroab! onpeneneHus IIOTHOCTU TEXHOJIOIMUECKUX KHUAKocTel (4
yaca)
JlaGopaTopHuas padora Ne6. Onpeienienne 3aBUCMMOCTH IUIOTHOCTH OT TEMIIepaTypbl pacTBopoB (4
yaca)
JlaGopaTopnasi pa6ora Ne7. PedpakromeTpudeckuii METOI aHaIM3a TEXHOJIOTUYSCKUX KUIAKOCTEH
(4 gaca)
CamocrosiTesbHast padora crygenta (12yacos)
e [ToaroroBka Kk 3amute J1a00paTopHBIX padboT Ne5-7 (12 yacon)
Texkyuuii KOHTPOJIb:
-YCTHBIIi onpoc: 3anmra 1a00paTopHbIX padboT NeS u 6.
Tema 4. D1eMeHTHI TEOPUHU MTOA0OHUS
Jlekuus 5. [IpuBenenue ypaBHEHHI MOTPAHUYHOTO CIIOs K Oe3pa3mepHoil popme. (2 yaca)
Jlekums 6. DnemeHThl Teopuun noaodus (2 yaca)
IIpakTuyeckoe 3ansaTue 4. [lonyyenue kpurepueB noaoous (2 yaca)
IIpakTuyeckoe 3ausTHe 5. lcrnonb3oBaHue METO0B TEOPUH MOJAO00US IPU PEIICHUU MTPAKTHUECKUX
3aj1a4. (2 yaca)
CamocrositesbHas padora cryaenrta (10 yacoB)
e M3yuyenue matepuana gekuui 5-6 (4 daca)
e [ToaroroBka K mpakTuYeckuM 3ausaTusM  4-5 (2 daca)
¢ BrmonHenue pasena pacuetTHo-rpadudeckoit padotel (4 dwaca)
Texkymmii KOHTPOJIb
- NHCbMEHHBI KOHTPOJIb: IIPOBEPKA BBHITIOJHEHUS Pa3/ieia pacyeTHO-rpaduiaeckoil paboThl
Tema 5. DiieMEeHTHI NPUKIATHON CTATUCTUKHI
Jlexnus 7. OCHOBHBIE MOHATUA CTaTUCTUKH. HopManbHBIN 3aKOH pacnpenencHus. (2 yaca)
Jlekums 8. PerpeccroHHBIIi aHANMK3 U €T0 MPUIIOKEHHE B TEOPUH MOoA00us (2 yaca)
Jleknus 9. MeTo/pl TIIaHUPOBAHUS IKCTIIEPUMEHTA. J[OMOJIHUTENbHBIE METOIbI CTATUCTHKU. (2 yaca)
IIpakTHyeckoe 3ansiTHe 6. AHanu3 BEIOOPOK SKCIEPUMEHTAIBHBIX JaHHBIX. (2 yaca)
IIpakTuyeckoe 3ansaTue 7. OOpaboTKa pe3ynbTaTOB HKCIIEPUMEHTA METOJIOM PETPECCUOHHOTO
aHanu3a (2 yaca)
IIpakTnyeckoe 3ansTue 8. [InanupoBanue skcrepuMenTa. (2 yaca)
IIpakTuyeckoe 3ansaTue 9. O6odmeHue (2 yaca)
JlaGopaTopnas paGora Ne§. Ananu3 aByX BbIOOpOK (4 yaca)
JlabopaTopnasi paGora Ne9 PerpeccuoHHbI aHATN3 SKCIIEPUMEHTAIbHBIX TaHHBIX. (4 yaca)
CamocrosiTeibHas padora cryaenTa (23 yaca)
e M3yyenue matepuana sekuud 7-9 (6 yacos)
e [ToAroToBKa K MPAKTUYECKUM 3aHATHIM 6-9 (4 vaca)
e [loaroroBka k 3amute JadbopaTopHbIX paboT Ne8 u 9 (8 yacoB)
¢ BrinosiHeHue paszena pacyeTHo-rpadudeckoit paboTsl (5 4acoB)
Texkymuii KOHTPOJIb:
-YCTHBIH onpoc: 3amuTa 1adopaTopHbIX padot Ne§ u 9
-MIICbMEeHHBIH KOHTPOJIb: IPOBEPKA pacyeTHO-rpaduieckoil paboThl.

IIpomeskyTOYHAS aTTeCTALMS 1O AMCHUILIMHE: 32a4YeT C OLEHKOH

N3ydeHne AUCHUIUIMHBI 3aKaHYMBAETCS 3a4€TOM. 3a4€T MPOBOAUTCS B COOTBETCTBUM C [lomoxke-
HUEM O 3a4€THOM M dK3aMeHannoHHou ceccusax B HUY MOU u uHCTpyKTHUBHBIM TIICEMOM 0T 14.05.2012
r. Ne 11-23.
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5. nepequb Y‘-IEGHO-MGTO.DM‘IGCKOFO obecnevyeHusi ANA CaMOCTOATEsNIbHOMU paGOTbI
06yt|arou.w|xc;| no aucuumniinHe

Jnsa  obecriedeHHs] CaMOCTOSITENIbHOM paboThl pa3pabOTAHBI:KOHCHEKT JEKIUH MO0 JUCLHILIUHE,
JEMOHCTPALIMOHHBIE CIANAbl JIEKUNH, METOJNYECKUE yKa3aHUs (ONMCaHMsI) MPAKTUYECKUX 3aHATUH U
nabopaTopHbIX paboT, METOJMWYECKHE YKa3aHHs K BBIINOJHEHUIO pacuTeHO-rpaduueckoil pabdore,
METOJIMYECKUE YKA3aHUsI 10 U3YUEHUIO Pa3esioB JUCLHUILIMH.

6. PoHAO OLIEHOYHbIX cpeacTtB AnA npoBegeHus HpOMe)KYTO'-IHOVI aTtTecTauuvmn OGyLIaI'O-
wuxed no gucumniinHe

6.1 NepeyeHb KOMNETEHLMN C YKazaHMeM 3TanoB ux hopmmpoBaHus

[Tpu ocBOCHMM AMCUIUIUIMHBI (POPMHUPYIOTCS CIEAYIONINE KOMIIETCHIINH:

e OIIK-5, xapakTepu3yeMoii cioCOOHOCTBIO peliaTh CTaHAAPTHBIE 3a1a4u IPOodeCCHOHAIBHON Jesi-
TEJIBHOCTH Ha OCHOBE MH(OPMALMOHHONW U Oubauorpaduieckoil KyabTypbl ¢ IPUMEHEHUEM HH-
(hopMaMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHI M C Y4€TOM OCHOBHBIX TpeOOBaHUI MH(OpMa-
LIUOHHOW 06€3011aCHOCTH;

e [IK-4, xapakrepu3yeMoll CIIOCOOHOCTBIO Y4aCTBOBATh B pabOTe HaJl HMHHOBAIIMOHHBIMHU MTPOEKTAa-
MU, UCHOJIb3Yys 6a30BbIe METO/Ibl UCCIIEI0BATEIBCKON A€ TEIbHOCTH.

YkazaHHbIE KOMIIETCHIINU (POPMHUPYIOTCSI B COOTBETCTBHH CO CIEAYIOUIMMHU dTAIaMU:

1. ®opmMupoBaHuE U pa3BUTHE TEOPETHUYECKUX 3HAHUM, MPETyCMOTPEHHBIX YKa3aHHBIMHU KOMIIe-
TEHIUSIMHA (JIEKIIMOHHBIC 3aHATHSI, CAMOCTOSTENIbHAS paboTa CTYJCHTOB).

2. IlpuoOpereHue M pa3BUTUE HNPAKTUYECKUX YMEHHUH, NPEIYyCMOTPEHHBIX KOMIIETEHIUSIMU
(mpakTHYeCcKue 3aHATHUS, JAOOpaTOpHbIE pabOThI, CAMOCTOSATEIbHASI pad0Ta CTYACHTOB).

3. 3akperuieHue TeOPeTHUYECKUX 3HAHUM, YMEHUN U NPAaKTUYECKUX HaBBIKOB, MPEAYCMOTPEHHBIX
KOMIIETEHIMSIMH, B XOJI€ 3alIHT JIA0OPATOPHBIX padoT, a TaK)Ke PEHICHUs] KOHKPETHBIX TEXHHUUYECKUX 3a-
Jla4 Ha IPAKTUYECKUX 3aHITUSAX.

6.2 OnucaHue nokasatesien U KpuTepmeB OLeHUBaAHMUA KOMMNETEeHUMN Ha pa3nuy-
HbIX 3Tanax ux PopMMUpPOBaHNA, ONUCAHUA LUKaN OLeHUBaHUA

ChopMupoBaHHOCTh KaKJON KOMIIETEHIIMM B paMKaX OCBOCHMs JaHHOMN JUCIUIUIMHBI OLIEHUBA-
€TCs 110 TPEXYPOBHEBOM LIKAJIE:

- TIOPOTOBBII YPOBEHb SABIISAETCS 00s3aTEIbHBIM JUISI BCEX 0OYYaIOLIMXCS MO 3aBEPLICHUH OCBOE-
HUS TUCIUTLTIHEI;

- MIPOJBUHYTHIN YPOBEHb XapaKTEPU3yeTCs] MPEBbIIICHHEM MUHUMAIbHBIX XapaKTEPUCTHK cop-
MHUPOBAaHHOCTH KOMIIETEHIIHH 110 3aBEPIICHIH OCBOSHHSI JUCIUTUIHHEL,

- STJIOHHBII YPOBEHb XapaKTEPU3YETCs MAaKCUMaJIbHO BO3MOXKHOM BBIPAKEHHOCTHIO KOMIIETEH-
IIUH U SBISIETCS BAXKHBIM Ka4€CTBEHHBIM OPHEHTHPOM JUISI CAMOCOBEPIICHCTBOBAHMSL.

[Tpu nocrarouHoM KadecTBe ocBoeHHUsi Oonee 80% NpuBeNEeHHBIX 3HAHUM, YMEHUH M HaBBIKOB
MIPeroIaBaTellb OICHUBACT OCBOCHUE JTAHHOW KOMITETCHIIMM B paMKaX HACTOSIIEH TUCIMIUIMHBI HA JTa-
JIOHHOM YpOBHE, IIpU ocBoeHUHU Oosiee 60% NpUBEACHHBIX 3HAHUHN, YMEHUN U HABBHIKOB — Ha MPOJIBUHY-
TOM, Npu ocBoeHuu 6osee 40% mNprBENEHHBIX 3HAHWH, YMEHUN U HABBIKOB - HAa IMOPOrOBOM ypoBHe. B
MPOTHUBHOM cilydae KOMIIETEHIIMS B paMKaxX HACTOSAIIEH JUCIUIUIMHBI CYUTAETCS HEOCBOCHHOM.

YpoBeHb cHOPMUPOBAHHOCTH KaXI0H KOMIETCHIIMHM Ha Pa3jIMYHBIX dTarnax ee GopMHUpOBaHUS B
nporecce OCBOCHUS JAAHHOM MUCHMIUIMHBI OIICHUBAETCS B XOJI€ TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M
MPEJICTAaBIICH Pa3INYHBIMK BUJAMH OIIEHOYHBIX CPEJICTB.

Jnist onleHku ¢(hOpMUPOBAHHOCTH B paMKax AaHHOW qucuuruinabl komnetenuun OITK-5, xapakre-
pPHU3YeMO#l «CIIOCOOHOCTBIO PeIIaTh CTAHIAPTHBIE 3a/1aui MPO(eCcCHOHATBHONW NEeSITENFHOCTH HA OCHOBE
uHbOpMAlMOHHON W OuOnuorpaduueckod  KylabTypbl C  HPUMEHEHHEM  HMH(OPMAIMOHHO-

6
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KOMMYHHUKAIIHOHHBIX TEXHOJIOTHN U C YYETOM OCHOBHBIX TpeOOBaHMN WH(OPMAIIMOHHON O€30MaCHOCTH
IIpenojaBaTesieM OLICHUBAETCS COAEp KaTeIbHasl CTOPOHA M Ka4eCTBO MaTEPUasIOB, IPUBEACHHBIX B OTYE-
Tax CTyJeHTa Mo Ja0opaTOpPHBIM paboTaM, MPAKTUYECKUM 3aHATHUSAM, pACUETHO-TpapUUECKUM paboTam.
Y4YUTBIBAIOTCS TAKXKE OTBETHI CTYIEHTA Ha BOIIPOCHI 110 COOTBETCTBYIOIINUM BHJAM 3aHATUHI NPU TEKYILEM
KOHTPOJIE — 3aIUTax JJAOOPaTOPHBIX paboT | 3aJaHMii IO MPAKTUYECKUM 3aHATHSIM.
ITpuHuMaeTcs BO BHUMaHHE 3HAHMA 00y4arOIIMMHUCH:
e  OCHOBHBIE CBOOOJIHO-PAcHpOCTPAHSAEMBbIE U JIMIIEH3UOHHBIE POIPaMMHBIE IPOAYKTHI, UCIIOIb3Y-
eMbIe [UIsl peLICHUs 33/1a4 MOJICIIUPOBaHuUs U craTucTudeckoro ananmza(OI1K-5);
HaJIM4ue yMeHMH !
® BBINOJIHATh MOJEIUPOBAHHE TEXHOJOIMUYECKMX MalluH U o0opynoBaHus B cucremax Elmer u
ParaView (OIIK-5);
e BBINOJHATH cTaTUcTUYeckue pacuyersl B MS Excel (OITK-5);
IIPUCYTCTBUE HABBIKA:
® IIPOBEIEHUS CTATUCTHYECKUX UCCIICJOBAHUN C IIPUBJICUYEHUEM CIICLIMATIM3UPOBAHHOMN JIUTEPATYPHI

u uaTepHeT-pecypcos (OITK-5);

Kpurepuu ouenuBanust ypoBHst chopmupoBanaoctu komnereHimu OIIK-5, xapakrepuzyemoii
«CHOCOOHOCTBIO pelaTh CTaHAAPTHBIE 3a/lauM NMPO(EeCCUOHATBHON JEesITEeIbHOCTH Ha OCHOBE MH(pOpMa-
LMOHHON M OMOIMorpaguueckoil KyJlbTypbl C IPUMEHEHHEM HH()OPMAIIMOHHO-KOMMYHHKAIIUOHHBIX TEX-
HOJIOTHH U ¢ yU€TOM OCHOBHBIX TpeOOBaHHH MH(OPMAIIMOHHON 6€30IIaCHOCTH» B MPOLIECCE 3alUThI J1a-
OopatopHbIX padoT, Kak (OPMBI TEKYIIETro KOHTpoJss. Ha 3ammTe COOTBETCTBYIOIINUX JTAOOPATOPHBIX pa-
00T 3ajgaercs 2 BOIpoOca U3 MEepeyHs, IPUBEIEHHOIO B ONIMCAHUU K COOTBETCTBYIOLIEH 1a00paTOpHOi
paborte.

[TonHbI OTBET HA OAMH BOIPOC COOTBETCTBYET OPOTrOBOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIE-
TEHIIMM Ha JJAHHOM JTamne ee OpPMHPOBAHUS, IOJHBIA OTBET HA OJWH M YaCTUYHBIH OTBET HA BTOPOH —
IIPOJBUHYTOMY YPOBHIO; ITPH IIOJIHOM OTBETE Ha JIBa BOIIPOCAa — 3TaJOHHOMY YPOBHIO.

Kpurepun onenuBanust ypoBHsi copmupoBanHoctd kommereHmmu OIIK-5, xapakrepusyemoit
«CHOCOOHOCTBIO pelaTh CTaHAAPTHBIE 3a/lauM NMPO(EeCCUOHATBHON JEesITEeIbHOCTH Ha OCHOBE MH(OpMa-
LMOHHON M OMOIMorpaguueckoil KyJlbTypbl C IPUMEHEHHEM UHPOPMAIIMOHHO-KOMMYHHKAIIUOHHBIX TEX-
HOJIOTHH U C y4eTOM OCHOBHBIX TpeOOBaHUN MH(POPMAITMOHHON 6€30MMacCHOCTHY B MPOLIECCE BBITOJIHEHHS
U 3alIUTHl pacyeTHO-TpapuuecKoi padoThI:

IToporosslii ypoBEHb IIpoBUHYTEIN yPOBEHB OTalOHHBIN YPOBEHB

Ha ocHoBannu PaCUYCTHBIX JaH- Ha ocHoBanuu PACUCTHBIX JaH- Ha ocnoBannu PACUCTHBIX OaH-
HBIX TIOCTPOCHO YypaBHEHHE pe- | HbIX MOCTPOEHO YpaBHEHHE pe- HBIX IOCTPOCHO YpaBHEHHE pe-
rpeccur. OTCyTCTBYeT aHaiu3 | rpeccuu. OrmpesnerneHa TOYHOCTH |rpeccuu. OrnpezaesieHa TOYHOCTh

JqyarpaMMa OCTaTKOB M OIICHKA | perpEeCCHOHHOTO YpaBHCHHUS. | PETPECCHOHHOTO YpaBHEHUS U

TOYHOCTH PErPECCHOHHOrO ypas-|I[locTpoeHa auarpamMma OCTaTKOB | ITOCTPOEHBI JIOBEPUTEIbHBIC HWH-

HCHHSI. Y BBITIOJTHCH €€ aHAJIN3. TepBaibl Ui KO3 PHUIIMEHTOB
perpeccuu. IMocTpoena nawma-
rpaMMa OCTaTKOB M BBIIOJIHEH €€
aHaJIM3.

Jnist onileHKH c(OPMHPOBAHHOCTU B paMKax JaHHON IucHUILIMHBI KoMreTeHuuu [1K-4, xapakre-
pHU3yeMON «CIIOCOOHOCTBIO Y4acTBOBaTh B pabOTe HaJ MHHOBALMOHHBIMU IPOEKTaMHM, UCIONB3Ys 0a30-
BbI€ METOJIbI MCCIIENOBATEIbCKON NEATEIIBHOCTUY IIPENOJAaBaTEeNIEM OLEHUBACTCS COACpKATENbHAs CTO-
POHA M KayecTBO MaTEpUaJOB, IPUBEACHHBIX B OTUETaX CTYyJEHTA IO JIabopaTOpHBIM paboTaM, MpaKTH-
YECKUM 3aHATHSIM, pacueTHO-rpaduuecKuM paboTaM. YUHUTHIBAIOTCS TaKKe OTBETHI CTY/AEHTa Ha BOIPO-
Chbl TI0O COOTBETCTBYIOIIMM BUAAM 3aHITUN MPU TEKYyILEM KOHTpOJIE — 3alluTax JabopaTopHBIX paboT H
3aIaHUM 110 IPAKTUYECKUM 3aHSATUSAM.
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[IpuHuMaeTcs BO BHUMaHUE 3HAHHME 00Y4arOIUMHUCS:
e OCHOBHBIX METOABI MOJEIUPOBAHMS TMAPOAMHAMUYECKUX W TEIUIOBBIX IPOLECCOB, IPOUCXOLS-

IIMX B TEXHOJIOTHUECKUX MalmuHax u obopynosanuu (I1K- 4);

e METOJIOB MPOBEJEHHs IKCIEPUMEHTA U OOPaOOTKU €ro Pe3ysIbTaTOB MPH MOJYy4YEeHUH HOBBIX JIaH-

HBIX O TMPOIECCaX, MPOUCXOIANIMX B MPOCKTHPYEMBIX TEXHOJIOIMYECKHX MAIIMHAX U 000py/I0-

Banuu (I1K- 4);

HaJIu4ue yMEHHUH:
® OCYHIECTBJIATH MaTEMaTUYECKOE MOJEIMPOBAHUE TEIJIOBBIX U TMIPOJUHAMUYECKHUX IIPOLIECCOB B
TEXHOJIOTHYECKUX MalIMHAX U 000PYAOBaHUH C UCIIOJIb30BAHUEM COBPEMEHHOT'O IPOrPaMMHOI0
obecnieuenus (I1K- 4);
® [UIAHUPOBATbh, IPOBOJUTH U 0OPabATHIBATh JAHHBIE SKCIIEPUMEHTA C UCIIOJIb30BAHUEM CTATHUCTH-
yeckux metonoB (I1K- 4);
IIPUCYTCTBUE HABBIKA:
® [IPOBE/EHUS MCCIECIOBAHUN C IUTAHUPOBAHHEM HKCIIEPUMEHTA U 00pabOTKOM ero pe3ysbTaToB

(IIK-4);

Kpurepun onenuBanusi ypoBHs chopmupoBaHHocTH komnereHuuu [1K-4, xapakrepuzyemoit
«CHOCOOHOCTBIO Y4acTBOBaTh B pab0OTe HaJl MHHOBALIMOHHBIMU MPOEKTAMHU, UCIOJIb3Yysl 0a30BbI€ METO/IbI
MCCIIEIOBATEIBCKON JIESITEILHOCTHY B IPOIECCe 3alIUTHI Ja0OpaTOPHBIX padoT, Kak (hOPMBI TEKYIIETO
KOHTpoJis. Ha 3ammure cooTBETCTBYIOLIMX 1a00paTOpHBIX paboOT 3aaaeTcs 2 BONpoca U3 IepeyHs, IpuBe-
JICHHOTO B OMTMCAaHUU K COOTBETCTBYIOIIEH JIabopaTopHOil pabore.

[TonHbIM OTBET HA O/AMH BOIPOC COOTBETCTBYET OPOIrOBOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIE-
TEHIIMM Ha JJAHHOM JTamne ee GOpPMHPOBAHUS, IOJHBIA OTBET HA OJWH M YaCTUYHBIA OTBET HA BTOPOH —
IIPOJBUHYTOMY YPOBHIO; ITPH IIOJIHOM OTBETE Ha JIBa BOIIPOCa — 3TaJOHHOMY YpPOBHIO.

Kputepun onenuBanusi ypoBHsi chopmupoBanHocTu komnereHnuu [IK-4, xapakrepusyemoit
«CTIOCOOHOCTBIO YYaCTBOBATh B pabOTe HaJ MHHOBALIMOHHBIMU MPOEKTAMH, UCIIOJIB3Ysl 0a30BbIe METO/IbI
UCCIIEIOBATENBCKOM IEeATEIbHOCTUY» B MPOLIECCE BBIMOIHEHUS W 3alIUThl pacueTHO-Tpadudeckoil pabdo-
THI:

[Toporoselii ypoBeHb IIpoBUHYTEIN ypOBEHB OTalOHHBIN ypOBEHb

Omnpenenenue GopMbl KpUTEPHU-
AJIbHOI'O YpaBHCHU A BBIITOJIHCHO
BEPHO, HO B BBIYUCIICHHH OTIpe-
ACIICMBIX U ONIPEACTIAIOIMUX I1a-

Onpenenenue GopMbl KpUTEPU-
AJIBHOT'O YpaBHCHU S BBIITOJIHCHO
BEPHO, HO B IIPH BBIUUCIICHUH
OMnpeACIIIEMBIX U ONIPEACTIAIOIINX

Omnpenenenue GopMbl KpUTEPHU-
AJIbHOI'O YpaBHCHHS BBITTOJIHCHO
BEPHO, 3HaYEeHUE Teru1opu3nye-
CKHX ITapaMeTPOB CpeJl OIpee-

JIEHBI C UCITOJB30BAaHUEM JIOTIOJ-
HUTEIBbHBIX UCTOYHUKOB HH(OP-
Maluu

apaMeTpoB TEIIOPU3UIECKUE
CBOICTBa cpes B3sAThI IPUOIIH-
KEHHO MJIM C OUTMOKaMHU.

paMeTpoB JIOMYIIEHbI OIINOKH.

3aueT ¢ OLIEHKOM MPOBOJUTCS KaK COBOKYIIHBIN pPe3yJbTaT OCBOEHUS BCEX KOMIETEHIIMH MO JTaH-
HOW JUCUUIUIMHE (B COOTBETCTBUU C MHCTPYKTUBHBIM nucbMoM HUY MOBU ot 14 mas 2012 rona Ne U-
23). OrieHKa BBICTABIISICTCS KaK B3BELICHHOE CpeliHee apu(hMETHIECKOE OIICHOK, MOJTYUYECHHBIX CTYICHTOM
3a jabopatopHblie paboTel Ne 1-9 ¢ BecoBbIM KO3 GHUIIMEHTOB 1, MpoMeKyTOUHbIe TecTUupoBaHus Ne 1 -5
C BECOBBIM KO3(PPUIIMEHTOM 2 U pacueTHO-rpapuueckyro paboTy ¢ BECOBBIM KOA(P(PUIIUEHTOM 5.

DopMoii MPOMEKYTOUHOM aTTECTALMU IO JTAHHOM TUCLUIUIMHE SIBIISETCS 3a4ET C OLICHKOM OLIEHHU-
BaeMblIil o npuHsaTOo B HUY «MBW» uerbipexbamibHOli cucteMe: "oTnngHo", "xopoio", "ya10BIeTBoO-
pUTENBHO", "HEYIOBIETBOPUTENBHO" .

B 3a4yeTHy0 KHUXKY CTYOEHTa U BbINUCKY K AMNIOMY BbIHOCUTCSA OLEHKa 3a4eTa Mo AuG-
uunnuHe 3a 5 cemectp.
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6.3 TunoBble KOHTPOSbHbIE 33a4aHUA UNM UHble MaTepuanbl, Heobxoaumblie AN
OLUEeHKM 3HaHMW, YMEeHUW, HaBblKOB U (MNU) onbiTa [OeATeNbHOCTMH,
XapakTtepusymwLwmx 3tanbl (popMUpOBaHUA KOMMNETEHUUA B Npouecce OCBOEHUSA
obpa3oBaTesibHOM NporpamMmmbl

Bonpocsl o ¢gopmMupoBaHuio U pa3BUTHIO TEOPETUYECKUX 3HAHUHN, IPETYCMOTPEHHBIX KOMIETCHIIUAMU,
3aKpEIUICHHBIMU 33 JAUCIHUIUVIMHOW (TIPUMEpPHBIE BOIMPOCHI MO JICKIIMOHHOMY MaTepuany IUCHUILIUHBI,
npejiaraéMble B X0/1e MPOMEKYTOUYHOTO TECTUPOBAHUSA)::

1. Pe3ynbTaThl MHOTOKPAaTHBIX U3MEPEHUI MacChl HEKOTOPOro 00pasiia 3anucanbl B BUae: m = 25
+ 0.5 r npu HaaexxHocTH 90%. ITO 03HAYAET UTO:

Buioepume ooun omeem:

1) ¢ BepositHOCTBIO 90% Macca oOpa3ua JiexuT B unTepBaie ot 24.5 r 1o 25.5 1.

2) macca oOpasma paBHa 25 T.

3) ¢ BepositHOCTRIO 10% Macca oOpasia nexxut B untepsaiie ot 24.5 r 1o 25.5 1.

4) 90% 3HaueHu Macchl, MMOJIYYEHHBIX B IPU MU3MEPEHUSX, MoMajaln B UHTepBal oT 24.5 r 10
25.5r.

5) C BepositHOCcTRIO 90% Macca oOpasia paBHa 25 T, a ¢ BepoATHOCThIO 10% JeXUT B MHTEpBAJIE
or24.5r no 25.5r.

Bonpocel 1o npuoOpeTeHnto U pa3BUTHE MPAKTUYECKUX YMEHUH, MPELYCMOTPEHHBIX KOMIETEHIMSIMH,
3aKpeIUICHHBIMU 3a JUCLUIUIMHON (IpUMepHl 3aJJaHUi, pellaeMblX Ha MPAKTUUYECKUX 3aHATHUAX)

1. Ha mapomnpoBoje neperperoro mapa guamerpom D=400 MM  ycTraHoBjieHa U3MepHUTENbHAs
nuadparma, mpeaHasHaueHHAs IS OMpEACNCHHs pacxojia Tapa Mo mepemnany aaBieHus. s
obecrieueHus ee pabOTHI HEOOXOAMMO ompenenuTh Buj 3aBucumoctu Ap=f(G), Ap - mnepemnan
nasiieHus Ha quadparme, G - MaccoBbIif pacxox mapa. Tak Kak HemOCPEACTBEHHO Ha MPOU3BO/I-
CTBE DKCHEPUMEHT HE BO3MOXKEH, TapUpPOBKA MPOM3BOAMTCA HA MOJIEIH, BBHIMOJHEHHOW B 1/5
HATypaJbHON BETUYMHBI, Y€pPe3 KOTOPYIO MPOITYCKAJIM BOJY C IUIOTHOCTBIO p=998 Kr/M° U BSI3KO-
crbro v=1- 10 M%/c.

B pe3ynbprare n3aMepeHuii oiny4eHsl CIeAYyIOINE TaHHbIE:

Ap Ia 476,5 1176,0 4508,0 18032,0 72128,0

Kr/4gac

8000 16000 32000 34000,0 128000,0

2. Ilpeanonaraercs ucciaeoBaTh padoOTy anmnapaTa B MHTepBaie TeMmnepatyp 65° —75° , BnaxkHo-
ctH 25%—35% u pacxona Bo3ayxa 1—2 m/c. CocTaBUTh NOJMHBIN (PaKTOPHBIH IJIaH JaHHOTO 3KC-

NEepruMEHTA.

Bomnpocsl no npuoOpeTeHuio U pa3BUTHE MPAKTUYECKUX YMEHUH, MpeayCMOTPEHHBIX KOMIIETEHIIUIMH,
3aKpEeTICHHBIMU 32 JUCHUILIMHON (IpUMEphl BOIPOCOB K J1a00paTOpHBIM paboTam)

1. Kakue rpaHudHBIC yCIOBHS OBLIN ITOCTABJICHBI HA BCEX IMMOBEPXHOCTIX MOJICITHPYEMOM CHCTE-
MBI B JaHHO# J1abopaTopHoil paboTe?
2. B KakoM MaTeMaTH9YecKOM MaKeTe IeIeCO00pa3HO MOJIEIUPOBATh PA0OTy XUMHUYECKOTO Peak-

TOpa C MEPEMEIINBAIOIINUM YCTPOUCTBOM?
3. C nomomiplo0 Kakux cTaTHCTHUYecKuX (DyHKIUM B makere Excel MOkHO peann3oBaTh pacyer

cratuctuku XKaka-bepa?

Tema pacuetHo-Tpaduueckoil paboThI.
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B skcniepumente onpezensercs 3aBUCUMOCTh MOIIHOCTH Ha npuBoj Memanku N, kBT B 3aBucu-
MOCTH OT YacTOThI e¢ BpaiieHus N, o0/MuH U nuaMeTpa somnactedd d, m. I[Tomydeno 5 Habopos
HKCIIEPUMEHTAIBHBIX JaHHBIX. FICKOMYIO 3aBUCHMOCTbh HEOOXOAMMO MPEACTaBUThH B (popme Kpu-
TEPUAIBHOIO YPAaBHEHUS, UCIIONB3YsI METObl aHAJIN3a pa3MepHocTel. Onpenennure BUJ KpuTepu-
AJIbHOI'O YPAaBHEHUS U 3HAYEHUs KOHCTAHT, BXOAALMX B Hero. OIEHUTE TOYHOCTh MOJYYEHHOIO
ypaBHEHHUA. YKaXUTe 00JaCTh OINpeIeIeHUS ONPEIesIONIero KpUTepusi.

6.4 MeToanyeckue matepuanbl, onpeaensiowme npoueaypbl oLleHUBaAHUA 3HAHUN,
YMEHWW, HaBbIKOB U (MnK) onbiTa AEATENbHOCTU, XapaKTepu3yrlLwWUX I3Tanbl
copmupoBaHna KOMNEeTEHLMUN

[Tpouenypsl OleHUBAHUS 3HAHWUNA, YMEHHI, HABBIKOB, XapaKTEPU3YIOIIUX ATanbl (GOpMUPOBAHUS
KOMITETEHITHH, M3JI0KEHBI B METOJIMYCCKUX PEKOMEHJAIMSX 10 BHITIOJHEHHIO M 3alIUTE JTAOOPATOPHBIX
paboT, BBIMIOJIHEHUIO PACUETHBIX 33JaHUN U 3aJJaHUI Ha CAMOCTOSITENIbHYIO padoTy.

7. NepeyeHb OCHOBHOW N AONONHUTESNILHOWN Y4eOHOWN NUTepaTypbl, Heo6xoanmon ans
OCBOEHMA AUCLIMMNIIUHDI

a) OCHOBHasl JINTepaTypa
1. 'ymepoB, AcxaT Myxamer3siHOBHY. MaTreMaTnyeckoe MOJIEIUPOBAHUE XUMHUKO - TEXHOJIOTHU-
YEeCKHUX MPOLECCOB : yued. mocobue nmo Hamp. "XuMmuueckas TexHonorus", "IHepro- u pecypco-
cOeperaroIye IpoIecchl B XUMHYECKON TEXHOJIOTHH, HepTexumMun u ouorexsojoruu" / A.M.
I'ymepoB .— U3a. 2-e, nepepad. — CIIO. [u ap.] : Jlans, 2014 .— 174, [2] c. : un. — (Y4yeOHUKH
Jutst By30B. CriennanbHast mutepatypa) .— bubmuorp.: ¢. 175 .— ISBN 978-5-8114-1533-5 :
500.06.
2. Cunnses, Huxonaii iBanoBud. Teopus rmuraHupoBaHMs SKCIIEPUMEHTA U aHAJIN3 CTaTHCTUYE-
CKUX JIaHHBIX : ydyeOHoe mocobue g By30B 1o crell. "[lpuknagnas maremaruka" / H. U. Cugnas-
eB .— M. : FOpaiit; /] FOpaiit, 2011 .— 399, [2] c. : un. — (Maructp) .— ISBN 978-5-9916-
0990-6:978-5-9692-0439-3 : 383.79.
3. [InanupoBaHue,0praHu3alys ¥ MPOBEJCHNE HAYYHBIX UCCIICOBAHUN B MAITUHOCTPOCHHH :
yue0. mocobue no Hamp."KOHCTpyKTOPCKO-TEXHOI. 00ecTeYeHuEe MAITUHOCTPOUTETIBHBIX MPOH3-
BoAcTB" / A. U. Bap6oteko [u ap.] .— Crapsriit Ockon : THT, 2014 .— 499,[1]c. : un. — bub6-
muorp.: ¢.473-477 .— ISBN 978-5-94178-402-8 : 719.00.

0) TOMOJIHUTEIbHASA JIUTEPATypa
1. PenkakoB, Buktop BacunbeBuu. OCHOBBI OIEHUBaHUS KayecTBa MPOIYKIIUH : YUueOHOe 0COo-
6ue / B.B.Poixakos,B.b.Moucees,JI.I" . Ilatupyonessiii;Iloa.pen.B.B.PeikakoBa .— Ilen3a : U3na-
BO Ilen3.texHon.mucr-ta, 2001 .— 275 ¢. — 145-39.
2. WBanos, A. 3. MOU. CraTucTideckne METOIbl B HH)KEHEPHBIX UCCIICIOBAHMSIX : [y4e0. moco-
oue] / A.3. UBanos, I'.K. Kpyr, I'.®. ®unaperos, MOU .— M. : MDU, 1976 .— 84 c.

8. MNepeyeHb pecypcoB MH(POPMALUOHHO-TENEKOMMYHUKALUMOHHON ceTun «UHTepHeT»
HeoO6XxoAUMbIX A OCBOEHUA AUCLUNIIUHDI

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

9. MeToanyeckue ykasaHus gns ooy4aroLmxcs no 0CBOEHUIO AUCLUUNIIUHbBI

JlucuuIuivHa MpeTycMaTpUBaeT JICKIUH Pa3 B JBE HENENH, MPAKTUUCCKUE 3aHIATHE pa3 B JIBE HE-
neu ¥ 1abopaTtopHbie paboThl KaXIyIo Heemro. M3ydeHue Kypca 3aBepiiaercs 3a4eTOM C OIICHKOI.

10
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YcnenHoe u3ydeHue Kypca TpeOyeT MOCeHICHHsI JISKIUNA, aKTUBHOW pabOThl HA MPAKTHUECKUX
3aHATHUSAX U 1a00paTOPHBIX pabdOTax, BHIIIOJHECHHS BCEX yUEOHBIX 3aJaHHi IperojiaBaresis, 03HaKOMIIe-
HHSI C OCHOBHOM U JONIOJIHUTEIBHOM JIUTEPATYPOU.

Bo Bpewmsi JieKIIMU CTYJEHT JIOJKEH BECTH KPATKUH KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKIIUH MPEAnoaaraeT MpocCMOTpP KOHCIIEKTa B TOT XK€E JACHb MOCIIE 3aHATUH.
[Ipu 3TOM HEOOXOIUMO MOMETUTHh MAaTepUaIbl KOHCIIEKTA, KOTOPHIE BBI3BIBAIOT 3aTPYAHCHUS )i IOHU-
Manus. [Ipu 3TOM 0oOydaromuics AOKEH CTapaThCs HAMTH OTBETHI HAa 3aTPYAHUTEIHHBIC BOTPOCHI, HC-
MOJIB3YSl PEKOMEHIYEMYIO JIUTEpaTypy. Eciii emy caMOoCTOsTENhbHO HE yajI0Ch pa3o0paThCsl B MaTepra-
Jie, He0OX0oANMMO C(HOPMYITHPOBATH BOPOCH U 0OpATHTCS 32 TOMOIIIBIO K MPENOIaBaTENI0 Ha KOHCYJIbTA-
VY WIK OJIMoKarnIel JIEKINH.

OO0yugaronemycsi HEOOXOUMO PETYISIPHO OTBOAMTH BPEMs JUIsl TIOBTOPEHUS MIPOHICHHOTO MaTe-
puaia, mpoBepsisi CBOM 3HaAHUS, YMEHHS U HaBBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTuyeckne (ceMHHAPCKHE) 3aHATUSI COCTABIIIIOT BAXKHYIO YacTh NMPOGECCHOHAILHOW TOITO-
TOBKU CTyJeHTOB. OCHOBHAS LIEJIb TMPOBEJICHUS MPAKTUUECKUX (CEMHHAPCKHX) 3aHATHH - (HOPMUPOBAHUE Y
CTYJIEHTOB aHAJIUTUYECKOT0, TBOPUYECKOTO MBIIIJICHHUS ITyTeM IIPUOOPETEHUS MPAKTUYECKUX HABBIKOB.

Mertonuyeckue yka3zaHusl K IPAKTHUECKUM (CEMUHAPCKUM) 3aHATUSAM [0 AMCLUIUIMHE Hapsay C
paboueii mporpammoii 1 rpaduKoM y4eOHOTo MpoIecca OTHOCSATCS K METOJUYECKUM JOKYMEHTaM, OIpe-
JENIAIOIIMM YPOBEHb OPraHU3alliy U KauecTBa 00pa30BaTEIbHOTO IIpoLecca.

CopepxaHue MpakTHYECKUX (ceMUHapcKuX) 3aHstuil ¢pukcupyercs B PIIJ] B paznmene 4 Hacros-
1IEH IIPOrPAMMBI.

Baxneiimeli cocrapmustoiieit 1t000i GopMbl TPAKTUUECKUX 3aHATUHN SBISIOTCS YIpa)KHEHUS (3a-
nanusi). OcHOBa B YIPa)KHEHUU - IPUMED, KOTOPBINA pa30upaeTcs ¢ MO3ULUNA TEOPUH, PA3BUTOM B JIEKIIUH.
Kak mpaBuio, ocHOBHOe BHUMaHHE yJenseTcs (OpMHUPOBAHUIO KOHKPETHBIX YMEHUH, HABBIKOB, YTO H
OTIpEIeNIACT CO/IepPIKaHUe NEATEILHOCTH CTYJACHTOB - PEUICHUE 33/1a4, Tpadudeckue padoThl, YTOUYHEHUE
KaTeropuil U MOHATUNA HAYKH, SBJIAIOIINXCS NPEANOCHIIKON MTPABUIBHOTO MBIIIJICHUS U PEYH.

[TpakTrueckue (CEMUHAPCKKE) 3aHATUS BBIIOJIHSIOT CIEAYIOLIUE 3a0auu:

CTUMYJIMPYIOT PETYISIPHOE U3YUYE€HUE PEKOMEHIYEMOW JINTEPATYphl, @ TAKKE BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIAIOHHOMY KYpCY;

3aKpeIISIOT 3HaHUS, [TOJIyYE€HHBIE B MPOIIECcCe JEKIIMOHHOIO 00YYEeHHS U CaMOCTOSATENbHON pado-
ThI HAJl JINTEPATYpPOH;

pactuupstorT 00b€M npodeCcCUuOHAIBHO 3HAYMMBIX 3HAHHUM, YMEHUN, HABBIKOB;

MO3BOJIIOT IPOBEPUTH IPABUILHOCTD PAaHEE MOJIYYEHHBIX 3HAaHUM;

MPUBUBAIOT HABBIKM CAMOCTOSTEIHHOI'O MBIIIJIEHHSI, yCTHOTO BBICTYIICHUS;

CHOCOOCTBYIOT CBOOOTHOMY OIEPHPOBAHUIO TEPMUHOJIOTHEH;

MPEIOCTABIISAIOT MPENO/IaBATEN0 BOZMOKHOCTh CUCTEMAaTHUECKH KOHTPOJIUPOBATh YPOBEHb CaAMO-
CTOSITENIbHOW PabOThI CTYACHTOB.

[Tpy MOAroTOBKE K MPAKTHYECKHM 3aHATUSIM HEOOXOAMMO MPOCMOTPETh KOHCHEKTHI JEKIUN U
METOJIMYECKUE YKA3aHUsI, PEKOMEHOBAHHYIO JINTEPATYpPy MO JTaHHOM TeME; MOATOTOBUTHCA K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B xone aynuTopHO#l paboThl Ha MPaKTHUECKUX 3aHATUSAX CTYAEHT 3aHOCUT B pabouyro TeTpajb
PE3yNIbTaThl BHIIOTHEHUS KaXKI0TO MMYHKTa 3aJaHus (CXeMbl, TpaduKy, TaOIUIIbI, paCYEThI U T.I1.).

3a 10 MUH 10 OKOHYaHMS 3aHATHUS MpenojaBaTesb MpoBepsieT 00bEM BBHIIOIHEHHOW Ha 3aHATHU
paboThl U OTMEYAET pe3yJsbTaT B paboueM >KypHale.

OcraBiecs HEBBIIOIHEHHBIMU MTYHKTHI 33JJaHUS MPAKTHYECKOTO 3aHATHSI CTYIEHT 00s3aH J0]1e-
JIaTh CAMOCTOSTENBHO.

ITocne mpoBepkM OTYETa MPENOAABATENb MOXKET MPOBOJAUTH YCTHBIM WM NMUCBMEHHBIA OIPOC
CTYJEHTOB JUIsl KOHTPOJISI YCBOCHHSI UMH OCHOBHBIX TEOPETUYECKUX U NMPAKTUYECKUX 3HAHUM MO TeMe 3a-
HATUSA (CTYAEHTHI JOJIKHBI 3HaTh CMBICI MOJIYYEHHBIX UMU PE3YyJIbTaTOB U OTBETHI HA KOHTPOJIbHBIE BO-
npockl). [lo pe3ynpTaTam mpoBepKU OTYETA U ONPOCa BBICTABIISETCS OLIEHKA 3a MPAKTUYECKOE 3aHSTHE.
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JlaGopaTopHble padoThl COCTABISAIOT BKHYIO YacCTh MPO(ECCHOHANBHON MOATOTOBKU CTYACHTOB.
OHu HarpapjeHbl Ha SKCIEPUMEHTAIbHOE MOATBEPHKIEHUE TEOPETUYECKUX MOJI0KEHUH U popMupoBaHue
yueOHBIX U MPO(ECCUOHANBHBIX MTPAKTUYECKUX YMEHUI.

BeinonHenue cryaeHTaMu 1abopaTopHbIX padOT HapaBlIEHO Ha!

00o01IeHne, CUCTeMaTH3alNI0, YIIyOIeHne, 3aKperieHHe MOJYyYeHHBIX TEOPETHYECKUX 3HAHHUN
10 KOHKPETHBIM T€MaM JIUCLUILINH;

(dopmupoBaHrEe HEOOXOJUMBIX TPOPECCHOHATBHBIX YMEHUI U HABBIKOB;

JIMCUUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCS Ja00opaTOpHble paboThl U UX 00BEMBI, ONPEAEIISIOTCS
pabourMu y9eOHBIMHU TIITAHAMU.

Mertoanyeckue yka3aHus 10 MIPOBEACHUIO JJAOOPATOPHBIX PabOT pa3pabaThIBarOTCs Ha CPOK JEH-
ctBus PIT/L (ITIT) u Bimtoyarot:

3arjlaBue, B KOTOPOM YyKa3blBaeTcs BHUJ paboThl (JJabopaTopHas), ee MOpsIKOBbIH HOMEP, 00bEM B
yacax U HAUMEHOBAHUE;

11eJ1b pabOTHI;

IpeIMET U coiepKaHue padoThl;

00opyI0BaHuE, TEXHUYECKHE CPEACTBA, UHCTPYMEHT;

NOPSAJOK (I10CJIE0BATEIbHOCTD) BBINOIHEHUS pabOThI;

IpaBUJIa TEXHUKU 0€30IaCHOCTU M OXpaHbl TPYAa [0 JaHHOM pabote (110 HeOOXOAUMOCTH);

o0mre npaBmiIa K 0popMIICHHIO PadoTHI,

KOHTPOJIbHBIE BOIIPOCHI U 3aJIaHMS;

CIIUCOK JIUTEPATYpHI (110 HEOOXOAUMOCTH).

Coneprxanue 1abopaTopHbix paboT ukcupyercs B PIIL B pa3nene 4 HacTosimen nporpaMmmal.

[Tpu nnaHMpoBaHUU J1aOOPATOPHBIX PadOT CIEIYET YUYUTHIBaTh, YTO HApsAy C BEAYIIEH LENbIO -
HOJTBEPXKICHUEM TEOPETHUECKUX MOJI0KEHUH - B XO/1€ BBIIOJIHEHUS 3aJaHUN Y CTYI€HTOB (POPMUPYIOT-
Csl MPAKTUYECKME YMEHHS U HABBIKM OOpaleHus ¢ JabopaTOpHBIM 000pyAOBaHUEM, alIapaTypour H mp.,
KOTOPBbIE MOTYT COCTaBJIATh YacTh MPO(ECCUOHATBHONW MPAaKTUYECKOM MOJrOTOBKH, a TAKXKE UCCIIEA0BA-
TeNbCKUe yMEHUs (HaOIroaaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABIMBATH 3aBUCHMOCTH, JI€NIaTh BbI-
BOJIbI ¥ 00O00IIEHUS, CAMOCTOATENBHO BECTH HCCIEI0BaHNE, 0(OPMIIATH PE3yJbTaThl).

CocraB 3amanuii 115 1a00paTOpPHON pabOTHI TOJDKEH OBITH CIUIAHUPOBAH C TAKUM PACUETOM, UTO-
OBl 32 OTBE/IEHHOE BPEMSI OHU MOTJIM ObITh Ka4€CTBEHHO BBIITOJHEHBI OOJIBIIMHCTBOM CTYAECHTOB.

Heo0xonuMbIMH CTPYKTYpHBIMU 3JIEMEHTaMH J1ab0paToOpHON paboThl, TOMUMO CaMOCTOSITEILHOM
JESATEIBHOCTH CTYACHTOB, SIBJIIOTCS MHCTPYKTAXK, IPOBOAMMBIN IIPENOJABATENIEM, & TAK)KE OpraHu3alus
00CY>KJIEHUSI UTOT'OB BBITIOJHEHUS J1a0OpaTOPHOU pabOTHI.

Beinonnenunto 1abopaTopHbIX paboOT MpealiecTByeT NPOBEpKa 3HAHUHM CTYIEHTOB — UX TE€OPETH-
YeCKOW FOTOBHOCTH K BBITIOJTHEHUIO 3aaHMUS.

[Topsimox mpoBeeHNs J1a00PATOPHBIX PadoT B 1I€JI0M COBIAAAET C MOPSIIKOM MPOBEIECHUS MTpaK-
TUYECKUX 3aHATUH. [IOMHMMO COOCTBEHHO BBIMOJHEHHUS PAaOOTHI Ui KaxJoW jabopaTopHOil paboThI
IIpelyCMOTPEHA MpoLEeaypa 3alIUThl, B X0JIe¢ KOTOPOU IMpenojaBaTesb IPOBOAUT YCTHBIM UM MUCbMEH-
HBIM OIPOC CTYIEHTOB JJIi KOHTPOJS NOHMMAaHUS BBIIIOJHEHHBIX UMHU U3MEPEHMM, NPaBUIbHON HUHTEP-
MIPETALNU MOJIYYEHHBIX PE3yJIbTaTOB U YCBOEHUS MMU OCHOBHBIX TEOPETHYECKHX U MPAKTUYECKUX 3Ha-
HUH 110 TEME 3aHATHSL.

[Tpu moAroToBKE K 3a4eTy B JOMOJIHEHHE K U3YYEHHIO KOHCIIEKTOB JIEKIHUH, y4eOHbIX OcOOUil 1
CllaiiIoB, HEOOXOAUMO TOJIB30BATHCS YUEOHOH TUTEpaTypoid, pEKOMEHA0BAaHHON K HACTOSIIEH Mporpam-
Me. [Ipu moAroToBke K 3a4eTy HY)KHO U3YyYUTh TEOPHUIO: ONPEeNIeHUs] BCEX MOHIATUN U MOAXOJbI K Olle-
HUBAHUIO JI0 COCTOSIHUS MIOHMMAaHUS MaTepualla ¥ CaMOCTOSTEIbHO PELIUTh 10 HECKOJBKY THUIIOBBIX 3a-
na4d u3 Kaxaoil temsl. [Ipu pemiennn 3agay Bcerja He0OOX0IMMO yMETh Ka4YeCTBEHHO MHTEPIPETUPOBATh
UTOT PELIEHUS.
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CamocrositenbHas padora crygeHToB (CPC) no qucuuiuinHe UrpaeT BaxkKHYIO pojib B X0/ BCe-
ro yuyebHoro nporecca. Meronudyeckue Marepuaibl U pekomennanuu ais oodecneuenuss CPC rorosarcs
MPENo/IaBaTesIeM U BBIIAIOTCS CTYACHTY.

10. MNepeyvyeHb UH(POPMALUOHHBLIX TEXHONOMMK, UCMOSIb3YyEeMbIX MNPU OCYLIECTBIIEHUU
oGpa3oBaTenbLHOro npouecca NO AUCUUNIIMHE, BKMKOYaA Mepe4vyeHb MPOrpamMMHOro
obecnevyeHnsa U UHPOPMaLMOHHbLIX CNPaBOYHbIX CUCTEM (NPU HEOOXO0AUMMOCTH)

[Ipu npoBeneHUH JIEKIUOHHBIX 3aHSATUNA MPEAYCMAaTPUBACTCA UCIOIb30BAHUE CUCTEM MYJIbTH-
Meaua.

[Ipu mnpoBeneHuu Ja0OPATOPHBIX PadOT NpeaycCMaTPUBACTCS UCIOJIb30BaHHWE CBOOOIHO-
pacnpoCcTpaHseMOro NporpaMMHOro 00ecredeHHs :

Elmer-CSC for windows (numensus GPL)

Gmsh for windows (uniensus GPL)

[TepeuyeHs JIMIIEH3HOHHOTO MTPOrpaMMHOTO obecnieuenus: MS Excel.

11. OnucaHme maTepuanbHO-TeXHU4YECKoM O6asbl, HeoGXxoaMMOW Ans OCyLecTBNEeHUs
obpas3oBaTenbHOro Nnpouecca No gUcCUUnInHe

JleKIiHOHHBIE 3aAHATHA: AYAUTOPUS, OCHAIICHHAS NMPE3CHTAMOHHOW MYJIbTUMEAUNHON TEXHHU-
KOH (IIPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK).

IIpakTHyeckue 3aHATUS 110 JAHHON JUCLUUIUIMHE MPOBOJAATCSA B ayAUTOPUU O€3 ClieHUuaIu3upo-
BaHHOTO 00OpYyIOBaHUS.

JlabopaTropHbie padoThl 110 JaHHOW AUCHUILUIMHE TTPOoBOsATCA B J1a0.Ne A304, ocHaiieHHOH miep-
COHAJIbHBIMU KOMITBIOTEPAMH C BBIXOJIOM B UHTEpPHET.

e P
ABTop T
KaHIUJAT TEXHUYECKUX HAYK, JOLECHT i - Cuusscknuii 10.B.
3aB. kapeapoit TMO, —
KaHINAAT TEXHUYECKUX HAYK, JOUECHT B i~ l'onuapos M.B.

ITporpamma onoOpeHa Ha 3acenanuu kadenpsl TMO ot 26 Hos6ps 2015 roga, mpoTokon Ne 5.
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