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1. Mepe4yeHb NNaHUPyeMbIX pe3yrbTaToB OOy4YeHUA NO AUCLMUNIINHE, COOTHECEHHbIX C
nnaHupyemMbiMu pe3ynbTaTaMyu OCBOeHUA o6pa3oBaTeribHOM NporpaMmbI

Lenbi0o ocBoeHUs] JIUCHUIIMHBI SBISETCS MOATOTOBKA OOy4aroUmMXcs K  Hay4dHO-
HCCIIE0BATENIbCKOM eATEeIbHOCTH 10 HampaBiieHuto moarotoBku 15.03.02 «TexHonornyeckue MariuHbl
1 000pyJI0BaHKE» MOCPEICTBOM 00ECIEUEeHUS 3TAOB (POPMUPOBAHUS KOMIIETEHIIUHN, TPETyCMOTPEHHBIX
®I'OC, B yacTu IpeICTaBICHHBIX HUYKE 3HAHUI, yMEHUM U HAaBBIKOB.

3auaann AUCHUIIJIHHBI SABJIICTCA HM3YUYCHUC MMOHATUIHOT'O alIapara JUCHHUILIMHBI, OCHOBHBIX
TCOPCTUICCKUX IMOJIOKECHUU U MCTOOB, MPUBUTUC HABBIKOB INMPHUMCHCHUA TCOPCTUYCCKUX 3HAHUM JJI
PEIICHUSA MIPAKTUYCCKUX 3aaa4.

JucuuiuiiHa HarpaBiieHa Ha GOPMHUPOBAHUE CIICIYIOIUX MPOPECCHOHATBHBIX KOMITETCHITUH:

e OIIK-5, xapakrepu3yeMoi “CrioCOOHOCTBIO pPelIaTh CTAaHAAPTHBIC 33ja4H MPOPECCHOHAITBHOH Je-
ATEIBHOCTHA Ha OCHOBE MH(POPMAMOHHON M OHOnmmorpaduyeckoil KylnbTypsl ¢ IPUMEHEHUEM U H-
(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 METO/IbI UCCIICIOBATEIBCKON ACATEIIBHOCTH .

B PE3YIbTAaTC U3YUCHUA JUCHUIIIIMHBI CTYICHT HOJI?KCH:

3HaTh:
® OCHOBHBIE CBOOOHO-PACTIPOCTPAHIEMbIE U JTHIICH3UOHHBIE POTPAMMHBIC TIPOIYKTHI, HCIIOIB3Y-
eMBbIC JIJIsl PELICHNUS 3a/1a4 MOJICIIMPOBaHUs U ctatucTudeckoro ananu3za(OI1K-5);
® OCHOBHBIE METObI MOJICTHUPOBAHUS THIPOAMHAMUYECKUX U TEIUIOBBIX MPOIECCOB, MPOUCXOIS-
[IAX B TEXHOJIOTHYECKHUX MalmuHax u obopymoBanuu (I1K- 4);
® METOJBI MPOBECHHS HKCIIEPUMEHTA M 00PaOOTKH €ro pe3ysIbTaTOB IPH MOITYIeHUN HOBBIX JIaH-
HBIX O TPOIECCAX, MPOUCXOSIINX B MPOSKTUPYEMBIX TEXHOJIOTHUECKUX MAITMHAX ¥ 000py10-
Banuu (ITK- 4);
Ymersn:
®  BBINIOJIHATH MOJICTUPOBAHNE TEXHOJOTHYECKUX MAIIUH U 000pynoBaHus B cuctemax Elmer u
ParaView (OIIK-5);
e BBINOJHATH cTaTUCTHYEecKKe pacuyeTsl B MS Excel (OITK-5);
® OCYIIECTBIISITh MATEMATHYECKOE MOJICITMPOBAHIE TETUIOBBIX U THAPOIMHAMUYECKHX TPOIIECCOB B
TEXHOJOTHYECKHUX MallliHaX U 000pyI0BaHUU C HCIIOIB30BAaHHEM COBPEMEHHOTO POTPAMMHOTO
obecnieuenus (I1K- 4);
® IJIaHUPOBATh, IPOBOJIUTH U 00paOATHIBATh JaHHBIE SKCIIEPUMEHTA C UCTIOJIb30BAHUEM CTATUCTHU-
yeckux MetonoB (I1K- 4);

Baangers:
® HaBBIKAMH MPOBENICHNS CTATHCTUYCCKUAX UCCIICIOBAHUI C IPUBJICUCHUEM CIICIIHATH3HPOBaH-
HOU JTUTepatypsl U uHTepHEeT-pecypcoB (OITK-5);
® HaBBIKAMU MPOBEJICHHS UCCIIEAOBAHUI C IUIAHUPOBAHNUEM SKCIIEPUMEHTa U 00pabOTKOM ero
pesynbraros (I1K-4);

2. MecTo gMcuunnuHbl B CTPYKType o6pa3oBaTeribHOM NporpamMmbl

JlucuumrHa OTHOCUTCS K BapUaTHUBHOM uacTH o0s3aTenbHbIX auctumuind b1.B.OJ1.3 obpa3oBa-
TEIbHOU MPOrpaMMbl OJArOTOBKM OakanaBpoB MO HampaBieHHuio noAarotoBku 15.03.02 «TexHonoruue-
CKHE MalIMHbI U 000pyAoBaHue, npoduist «O0opynoBaHue HeTerazonepepadoTKI.
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B cootBercTBUM ¢ yueOHBIM m1aHOM 10 HampasiieHuto 15.03.02 «TexHosnornueckrue MamuvHbl U
obopynoBanue» aucuuiuinHa «MeToabl ucciae1oBaHus (PU3NYECKUX U XUMHUECKUX ITPOLECCOBY Oa3upy-
€TCsl Ha CIIEYIOIINX AUCHUIIIMHAX:

b1.b.7 «MHpOpMaLIMOHHBIE TEXHOJIOTUNY;

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.

3HaHuUs, YMEHUS U HABBIKU, TIOJIYUEHHBIE CTYJIEHTAMU B MPOLIECCE M3YUYEHUS AUCIUIUIMHBI, SIBIIS-
10TCs 0230 1Sl U3yYEHUS CIEAYIOMUX TUCIUIIINH!

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

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

b1.B.ZIB.10.1 «OCHOBBI 3HEPTO- U pecypcocOepeKeHUs»;

b2.11.3 «Hay4uHo-uccnenoBareiabckas padboTay.

3. O6bem gMCUMNUHBI B 3a4€THbIX eAMHULAX C YKa3aHUeM KoJiMyecTBa akagaeMuyeckux
yacoB, BblOesfieHHbIX Ha KOHTaKTHyK paboty oby4vawowumxca ¢ npenogaBatenem (no
BuAaMm y4eOHbIX 3aHATUI) N HA CaAMOCTOATESIbHYIO paboTy obyyaroLmxcs

AyautopHasi padora

[uk: b1

YacTp HuKIa: BapUaTHBHAs Cemectp
Ne nucnuninHbl o yueOHOMY IJIAHY: b1.B.O/.3

Yacos (Bcero) o yuyeOHOMY IIIaHY: 144 5 cemectp
TpynoeMkocTs B 3aueTHbIX enuHunax (3ET) 4 5 ceMecTp
Jlexuuu (3ET, gacoB) 0,5, 18 5 cemecTp
[Tpaktuyeckue 3anstus (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, gyacoB Bcero)

CamocrosiTesibHas padoTa CTyICHTOB

Bug pabor Tpynoémkocts, 3ET, yac
M3yueHne maTeprasoB JEKIMH (JIK) 0,5, 18
[TonroroBka K MPaKTUYECKUM 3aHATHIM (I13) 0,25, 9
[ToaroroBka Kk 3amure 1aboparopHoi paboTsl (J1a0) 0,25, 36
Brimonaenne pacuetHo-rpadudeckoit paboTsl (pedepara) 0,5 9

BrimonHeHne KkypcoBoro npoekrta (paboTsl) -
CamocTosTenbHOE U3YUEeHUE IOTIOTHUTEIBHBIX MaTepPUAJIOB TUCITHU- -
skl (CPC)
[ToaroToBka K KOHTPOJIBHBIM paboTaM -
IToaroToBka K TECTUPOBAHUIO -
IToaroroBka K 3auery -
Bcero 15,72
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4. Cop,ep)KaHMe AUCUUNTINHDLI, CTPYKTYPUpPpOBaHHOE NO TeMaM C yKa3daHueMm oTBegeHHOro
Ha HUX KOonn4yectBa akageMn4yeckmx 4yacoe n sBuaoB y‘-lesHbIX 3aHATUN

13370103 y‘ICGHLIX 3aHHTHfI, BKJIKOYas CaMOCTOs-

No Bcero | TenbHYyIO pabOTy CTYyJE€HTOB, U TPYAOEM-
- TeMbl IUCLIMILINHBL 4acoB Ha | KOCTh (B dacax)
n/n TeMy
JIK np nab CPC BT
HWHTCPAKT.
1 Kitaccudukanmsi METOI0OB UCCIIETIOBAaHUM 12 2 4 6
2 | Kunernueckue ypaBHEHUS 45 6 6 12 21
3 | DKCIIepUMEHTAIbHBIC METO/IbI 16 - - 8 8
4 DjeMeHTBI TEOPUH TTOH00MSI 18 4 4 10
5 | DnemMeHThI NPUKIIATHON CTATUCTHKU 53 6 8 12 27
Bcero 144 yaca no Bugam y4ebHbIX 3aHATUIA 18 18 36 72

Coaep:xanue 1o BUAaM y4eOHbIX 3aHATHI

Tema 1. Knaccudukaiusi METO0B UCCIICIOBAHUS

Jlexnusa 1. Knaccudukarus MeTo10B ucciaeaoBaHus. (2 gaca)
JlabopaTopnasi padora Ne 1 M3ydyeHne cOBpeMEHHBIX MPOTPAMMHBIX KOMILJIEKCOB JJIsi UCCIIEIOBA-
HUS PU3MYECKUX U XUMHUYECKUX MPOIeccoB. (4 yaca)
CamocTosiTeibHasi padoTa cryaenTa (6 yacos)
e M3yuyenue marepuana nsekuuid 1 (2 gaca)
e [Toaroroska k 3amure gadboparopHoit pabotsl Nel (4 vaca)
Texkymui KOHTPOJIb
-YCTHBIH onpoc: 3ammuTa jadbopatopHon padotsr Nel

Tema 2. Kunernueckue ypaBHEHUS

Jlexuus 2. OCHOBBI TEOPUHU IPOLIECCOB MepeHoca (2 yaca)
Jlekums 3. OcHOBHOE KMHETUYECKOE YpaBHEHUE Ha IPHUMEpE 3ajaud CTAl[MOHAPHOW TEIUIONpPOBOI-
HOCTH. (2 "aca)
Jlexuus 4. IIpoueccsl nepeHoca B ruIpoMHaMuKe. Moienb MOrpaHuyHoro cios (2 yaca)
IIpakTuyeckoe 3ansitue 1. Ananutuyeckoe pemeHue AuppepeHnnanbHbIX ypaBHEHUH epenoca (2
qaca)
IIpakTuyeckoe 3ansitue 2. [IpunoxeHne KHHETUUECKUX YPAaBHEHUM K PELLIEHUIO 3a7ay CTalllMoOHap-
HOM TETUIONPOBOIHOCTH. (2 "aca)
IIpakTnyeckoe 3ansiTue 3. PelieHne 3a/1a4uu 0 HECTAI[OHAPHON TEIUIOMPOBOTHOCTH B IUTACTUHE. (2
qaca)
JlabopaTopnasi padora Ne2 [IpuMeHeHne MeTO1a KOHEYHBIX Pa3HOCTEN K PELICHUIO 33Ja4u O Tell-
J000MeHe ¢ BHYTPEHHUMH UCTOYHUKAMU TETJIOTHI. (4 Jaca)
Jladoparopnasi padora Ne3. [[pumeHneHrne MeTo1a KOHEYHBIX SJIEMEHTOB K PEIISHUIO 3a]]a4M CTaIl1-
OHapHOU TEIIONPOBOAHOCTH. (4 yaca)
JlaGoparopHnasi padora Ned4. [IpuMeHeHHEe METO/Ia KOHEYHBIX 3JIEMEHTOB K PEIICHUIO 3aa4u JIBU-
KEHUS KUIKOCTH B KaHaje. (4 gaca)
CamocrositeibHas padora crygenrta (21 4gac)

e l3yyenue marepuana sekuuid 2-4 (6 gacos)

e [loaroToBka K mpakTH4eckuM 3aHatisiM 1-3 (3 uaca)

e [loaroroBka k 3amute MadopaTopHbIX padboT Ne2-4 (12 uvacoB)
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Texkymmii KOHTPOJIb
-YCTHBIH ONMPOC: 3a1IMTa JaO0opaTOpHBIX padot 2-4.
Tema 3. DxcriepuMeHTaIbHBIE METOIbI
JladopaTopnasi pa6ora NeS. Meroasl onpeaeneHus] TUIOTHOCTH TEXHOJOTUYECKHX JKUIKocTel (4
qaca)
JlaGopaTopuas padora Ne6. Onpeienenne 3aBUCHMOCTH IUIOTHOCTH OT TEMIIEpaTyphl pactBopoB (4
qaca)
JladopaTopnasi padora Ne7. PedpakroMeTpuiyecKuii METO | aHAIM3a TEXHOJOTUYECKUX KUIKOCTESH
(4 gaca)
CamocTrosiTesbHasi padora cryaenra (124acos)
e [loaroroBka k 3amuTe 1aOopaTopHBIX padboT Ne5-7 (12 gacos)
Texkymuii KOHTPOJIb:
-YCTHBII onpoc: 3anuTa J1a0opatopHbIX padboT NoS u 6.
Tema 4. DieMeHTHI TEOpUU MTOA00OHUS
Jlekums 5. IIpuBenenue ypaBHeHHI OTPaHUYHOTO closl K Oe3pa3mepHoii hopme. (2 yaca)
Jleknus 6. DnemeHTH TEOpHUH moao0us (2 yaca)
IIpakTuyeckoe 3ansTue 4. [lonyyenue kpurepues noaodus (2 yaca)
IIpakTHyeckoe 3ansTHe S. Vcrnonb3oBaHue METO0B TEOPUH TO00USI IPU PELLICHUU TPAKTHUECKUX
3ayay. (2 yaca)
CamocrosiTesibHas padora cryaenrta (10 yacoB)
¢ M3yuyenue matepuana nekuuid 5-6 (4 daca)
e [ToAroToBKa K MPaKTHYECKUM 3aHATHIM 4-5 (2 vaca)
¢ BrimonHenue paszzena pacyeTHO-rpaguieckoit padboTel (4 vaca)
Texkymmii KOHTPOJIb
- NMCbMEHHBIN KOHTPOJIb: IPOBEPKA BBIMOIHEHUSI pa3/iena pacueTHO-rpaduueckoil paboTsl
Tema 5. DneMeHTBI IPUKIIAJHOW CTATUCTUKHU
Jlexnus 7. OCHOBHBIE MOHATUS CTATUCTUKH. HopManbHBIN 3aKk0H pactnpeneneHus. (2 yaca)
Jlekuus 8. PerpeccroHHBINM aHAMKM3 U €T0 MPHUIIOKEHHE B TEOPUH MOoA00us (2 Jaca)
Jleknus 9. MeTo/bl TUIAaHUPOBAHKS IKCTIEPUMEHTA. J[OTOTHUTETFHBIE METOABI CTATUCTUKU. (2 Yaca)
IIpakTuyeckoe 3ansaTHe 6. AHamN3 BEIOOPOK SKCIIEPUMEHTATBHBIX TaHHBIX. (2 Yaca)
IIpakTuyeckoe 3ansaTue 7. OOpaboTKa pe3ynbTaTOB HKCIIEPUMEHTA METOJIOM PETPECCUOHHOTO
aHanu3za (2 yaca)
IIpakTuyeckoe 3anarTue 8. [InanupoBanue sxcriepuMenTa. (2 gaca)
IIpakTuyeckoe 3ansaTue 9. O6061meHNE (2 yaca)
Jladoparopnasi padora Ne8. Ananu3 n1ByX BIOOPOK (4 4aca)
JlabopaTopnasi pabora Ne9 PerpeccuoHHbIN aHATN3 SKCIIEPUMEHTAIbHBIX TaHHBIX. (4 yaca)
CamocrosiTesibHas padoTa cTyaeHTa (23 yaca)
¢ l3yuenue matepuana gexkuuit 7-9 (6 4acoB)
e [ToaroToBka K mpakTUYeCKUM 3aHATHsIM 6-9 (4 vaca)
e [ToaroroBka k 3amute J1a00paTopHBIX PadoT Ne® u 9 (8 wacon)
¢ BrimonHenue paszaena pacyeTHo-rpagudeckoit paboTel (5 4acon)
Texkymmii KOHTPOJIb:
-YCTHBIH ompoc: 3a1uTa 1adopaTopHbIx padoT Ne8 u 9
-IUCbMEHHBIH KOHTPOJIb: ITPOBEPKA pacueTHO-rpaduyeckoil paboThI.

IIpomexyTouHas aTrecTanys N0 JUCHUILINHE: 32a4eT C OLEHKOI

W3ydyeHne AUCUMILIMHBI 3aKaHUYMBAETCS 3a4€TOM. 3a4eT MPOBOAUTCS B cooTBeTCcTBUU C [lomoxe-
HUEM O 3a4€THOM U 3Kk3aMeHalMoHHoM ceccusix B HUY MOMU u uHCTpykTHBHBIM UcbMoM 0T 14.05.2012
r. Ne U-23.
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5. lMNMepe4vyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHMA AN CaMOCTOATENIbHOW paboTbl
obyyarwmxcs no AMcumnnmHe

Jlns  oOecriedeHusl CaMOCTOSITENbHOW pabOThl  pa3pa0OTAHBI:KOHCIIEKT JICKIMHA 110 JUCIUILIMHE,
JAEMOHCTpPAIIMOHHbBIC CIai/Ibl JICKIMHA, METOANYECKHE yKa3aHHs (OIMMCAHUs) NPAKTUYECKHX 3aHATHH U
na0opaTOpHBIX pPabOT, METOAMYECKHE YyKa3aHHWs K BBINOJHEHHIO pacdyTeHO-rpaduyeckoii pabote,
METOJIMYECKUE YKA3aHUs 110 U3YUYCHHIO Pa3/IesiOB AUCIUILIHH.

6. ®oHA OLEHOYHbIX CPeAcTB ANA NpoBeAeHUA NPOMEXYTOYHOM aTTecTauMu oby4ato-
LWMXcsA No gucuunnuHe

6.1 NepeyeHb KOMNETEHL N C YKa3aHUeM 3TanoB ux chopmMmpoBaHus

[Tpu ocBOCHMM AMCIUTUIMHBI (POPMHUPYIOTCS CICAYIONINE KOMITICTCHIIHH:

e OIIK-5, xapakrepu3yeMoi CHIOCOOHOCTBIO PeIllaTh CTAHIAPTHBIE 33a9d MPo(ecCHOHAIBHON e s-
TEJBHOCTH Ha OCHOBE MH(OPMAIMOHHOW M OMOIMorpaduIeckoil KyabTyphl ¢ IPUMEHEHHUEM WH-
(hopMaIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI M C Y4€TOM OCHOBHBIX TpeOOBaHUI MH(OpMa-
IIMOHHOM 0€30I1acCHOCTH;

e [IK-4, xapakTepu3yeMol CIIOCOOHOCTBHIO YYaCTBOBATh B pabOTE HaJl MHHOBAIIMOHHBIMH MPOCKTAa-
MU, UCTIOJIB3YsI 0230BBIC METO/IBI UCCIIEAOBATEIBCKOM IeATEITHHOCTH.

VYka3aHHble KOMIETEHIIUN (OPMUPYIOTCA B COOTBETCTBUU CO CIEIYIOIIMMHU STalaMu:

1. ®opMupoBaHuEe U pa3BUTHE TEOPETHUUECKUX 3HAHUHU, IPETYCMOTPEHHBIX YKa3aHHBIMH KOMIIE-
TEHIUSIMU (JISKITMOHHBIC 3aHATHS, CAMOCTOSITeNIbHAst paboTa CTYICHTOB).

2. TlpuoOpereHne M pa3BUTHE NPAKTUYECKUX YMEHHH, IMPETyCMOTPEHHBIX KOMIETCHIUSMHU
(mpakTUYECKUE 3aHATHUS, TaOOpaTOpHBIE pabOThI, CAMOCTOSATENbHAsI paboTa CTYACHTOB).

3. 3akpenieHue TEOPETUUECKUX 3HAHUM, YMEHUN U MPaKTUUYECKUX HABBIKOB, MPEIYyCMOTPEHHBIX
KOMITETEHIIMSIMH, B XOJI€ 3alllUT JTaOOpaTOpPHBIX paboT, a TaKKe PEelIeHUs KOHKPETHBIX TEXHUYECKUX 3a-
Aa4 Ha MPAKTUYCCKUX 3aHATUAX.

6.2 OnucaHue nokasartenen u KpUTepueB OLLEHMBaHMA KOMMNETEHLUUN Ha pa3nuny-
HbIX 3Tanax ux ¢popMmmpoBaHUsA, ONUCAHMA LLUKaN OLeHUBaHUA

CdopMUpOBaHHOCTh KaKJ0M KOMIIETEHIIMM B paMKaxX OCBOCHMS JaHHOM JHUCIMIUIMHBI OLEHUBA-
€TCs 110 TPEXYPOBHEBOM IIKAJIE:

- TIOPOTOBbIIl YPOBEHD SABJIAETCS 00s3aTENbHBIM JIJISl BCEX OOYYAIOIIMXCS MO 3aBEpUICHUH OCBOE-
HUS JUCUUIUINHBI

- TMIPOJIBUHYTBI YPOBEHb XapaKTEPU3YeTCs MPEBBIIIEHUEM MUHUMAJIbHBIX XapaKTEpUCTHK chop-
MUPOBAHHOCTH KOMIIETEHILIUH I10 3aBEPLICHUN OCBOCHUS AUCLUIUIVHBL

- HTAJIOHHBIN YPOBEHb XAPAKTEPU3YETCS] MAKCUMaJIbHO BO3MOYKHON BBIPA)KEHHOCTBHKO KOMIIETEH-
LIUU U SIBJIAETCS BaXKHBIM KaUECTBEHHBIM OPUEHTUPOM JUJIS1 CAMOCOBEPILEHCTBOBAHMS.

[Ipu nocrarouHom kadecTBe ocBoeHUs Oosiee 80% mNpHUBENEHHBIX 3HAHWN, YMEHUN U HaBBIKOB
[IPENOAABATENb OLEHUBACT OCBOCHUE JAHHOW KOMIIETCHIIUM B PAMKAX HACTOSALIEH NUCLUIIINHBI HA JTa-
JIOHHOM YpPOBHE, Npu ocBoeHuH Ooisiee 60% NpuBEICHHBIX 3HAHUM, YMEHUN M HAaBBIKOB — Ha MPOJBUHY-
TOM, TIpu ocBoeHnH Oosee 40% NpUBEICHHBIX 3HAHHM, YMEHUI M HAaBBIKOB - Ha MOPOrOBOM ypoBHE. B
IIPOTUBHOM CJIy4ae KOMIIETEHIMS B paMKaX HAaCTOSIIEH NTUCIUILUIMHBI CYMTAETCS HEOCBOCHHOM.

YpoBeHb cHhOPMUPOBAHHOCTH KaX10i KOMIETEHIIMH HA pa3IMyHBIX dTanax ee (GopMHUpPOBaHUS B
IIPOLIECCE OCBOCHHUSI TAHHOW IUCLUILIMHBI OLICHMBAETCS B XOJ€ TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH H
IIPEACTABIICH PA3JINYHBIMU BUJAMU OLICHOYHBIX CPE/CTB.

st onieHKkH chopMUPOBAHHOCTH B paMKax JaHHOM aucruruinabl komneteHmu OITK-5, xapakre-
pHU3yeMOil «CIOCOOHOCTBIO pelaTh CTaHAAPTHBIC 3a/1a4l NMPO(ECCHOHAIBHON IEATEILHOCTH Ha OCHOBE

6
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uHpOpMAIMOHHON W OuOnmorpaduueckoil  KyJabTypbl €  NpPUMEHEHHEM  HH(OPMaIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH M C Y4ETOM OCHOBHBIX TpeOOBaHUI HH)OPMALMOHHON 06€3011acHOCTH»
MPEeroIaBaTeNIeM OI[CHUBAETCS COZep)KaTeNbHasl CTOPOHA M KAUeCTBO MaTepHalioB, IPUBEICHHBIX B OTUYE-
Tax CTyIEHTa IO JIAOOPATOPHBIM PadOTaM, MPAKTHYECKUM 3aHATHUSAM, PACUECTHO-TPAPUUECKUM padoTaM.
VY4YUTBIBAIOTCS TAK)KE OTBETHI CTY/ICHTA HA BOIIPOCHI [0 COOTBETCTBYIOIIMM BHUIaM 3aHSATHIA MPU TEKYIIEM
KOHTpOJIE — 3allUTax JIAOOPATOPHBIX PadOT W 3aJaHUU 110 MPAKTUIECKUM 3aHATHSM.
[TpunuMaeTcss BO BHUMaHHE 3HAHMA 00YJaIOIIMMUCS:
« OCHOBHBIE CBOOOIHO-PACHPOCTPaHsIEMbIC U JUIEH3MOHHBIE IPOrPAaMMHBIC MPOIYKTHI, UCTIONIB3Y-
eMBbIe JIJIsl PeLICHNUS 3a/1a4 MOJICIMPOBaHus U ctatuctudeckoro anainusa(OI1K-5);
HAJIMYUE YMEHUS !
® BBINOJHATH MOJCITUPOBAHHUE TEXHOJOTMYECKMX MAallMH U o0opynoBaHusl B cucrtemax Elmer u
ParaView (OIIK-5);
e BBINOJHATH cTaTucTUYecKue pacyetsl B MS Excel (OITK-5);
NPUCYTCTBUE HABBIKA:
® TIPOBEICHUS CTATUCTHYECKUX MCCIICAOBAHHUH C MPHUBJICYCHUEM CIICIUATU3NPOBAHHOMN JINTEPATYPHI

u uHTepHeT-pecypcoB (OIK-5);

Kpurepun ouenuBanusi ypoBHsi copmupoBanHoctn kommereHiun OIIK-5, xapakrepuzyemoit
«CnOoCOOHOCTBIO pemaTh CTaHAAPTHBIE 3a/1a4i MPO(ECCHOHATLHON JEeSTeIbHOCTH Ha OCHOBE MH(OpMa-
[IMOHHOM 1 OnOIMorpaduyeckoil KyIbTypsl C IPUMEHEHUEM HH(OPMAMOHHO-KOMMYHHKAIIMOHHBIX TEX-
HOJIOTHH M C YY€TOM OCHOBHBIX TpeOoBaHMA HH()OPMAIIMOHHON 0€30MacHOCTH» B MPOLIECCE 3aIIUTHI J1a-
OopaTopHBIX paboT, Kak (OPMBI TEKYILETO KOHTpoJs. Ha 3ammre cooTBeTCTBYIOIMX 1a00paTOpHBIX pa-
00T 3amaercs 2 BOIpoOca U3 MEePEeyHs, IPUBEICHHOTO B ONMCAHUHU K COOTBETCTBYIOIICH JIaOOpaTOpHOM
pabore.

[TonHBIH OTBET HAa OJWH BOIIPOC COOTBETCTBYET MTOPOTOBOMY YPOBHIO CPOPMHUPOBAHHOCTH KOMIIE-
TEHIIMM Ha JJaHHOM 3Tane ee GOpMHPOBAHUS, MMOJHBIA OTBET Ha OJMH M YaCTUYHBIM OTBET Ha BTOPOM —
MIPOIBHHYTOMY YPOBHIO; IIPH MTOJTHOM OTBETE Ha JIBa BOIIPOCa — STAJIOHHOMY YPOBHIO.

Kpurepun onenunBanus ypoBHs chopmupoBaHHOcTH kommereHimu OIIK-5, xapakrepuzyemoit
«CTOCOOHOCTBIO pemaTh CTaHAAPTHHIE 3a/1a4d MPO(ECCHOHATLHON JESITEIbHOCTH Ha OCHOBE MH(OpMa-
IIUOHHOW U OuOIMorpaguueckon KyJIbTyphl ¢ IPUMEHEHHEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEX-
HOJIOTHH M C y4E€TOM OCHOBHBIX TPeOOBaHNY MHPOPMALIMOHHON 0€301TaCHOCTH B MPOIECCE BHITIOTHEHUS
M 3aIIUTHl pacueTHO-TpapuuecKoi paboThI:

[Toporoselii ypoBeHb IIpoBUHYTEIN ypOBEHB OTalOHHBIN ypOBEHb

Ha ocHoBaHMM pacueTHBIX MAaH-
HBIX IIOCTPOCHO ypaBHEHHUE pe-
rpeccun. OTCYTCTBYET aHaJIU3
JuarpaMma OCTaTKOB M OIIEHKa
TOYHOCTH PErPECCHOHHOI0 ypaB-
HEHUS.

Ha ocHoBaHum pacueTHBIX JaH-
HBIX IIOCTPOCHO YpaBHEHHUE pe-
rpeccun. OmpeseneHa TOYHOCTb
PErpecCUOHHOTO ypaBHEHUS.
[TocTpoena muarpamMmma OCTAaTKOB
Y BBITIOJTHCH €€ aHaJn3.

Ha ocHoBaHMM pacyeTHBIX HAaH-
HBIX IIOCTPOEHO YypaBHEHHE pe-
rpeccun. OnpeneneHa TOYHOCTh
PErpecCHOHHOTO  YpaBHEHUSI U
IIOCTPOEHBI JTOBEPUTEIbHBIE WH-
TepBaJbl  JUIsI KO3 PUIMEHTOB
perpeccuu. Iloctpoena nma-

IrpaMMa OCTAaTKOB W BBIIIOJIHEH €€
aHaJIn3.

st onteHku chopMUPOBAHHOCTH B paMKax JaHHOW AUCIUTUIMHBI KoMrieteHnu [1K-4, xapakre-
pU3yeMOl «CIMOCOOHOCTHIO YUacTBOBaTh B pa0OTe HaJ MHHOBAIIMOHHBIMU IPOEKTaMH, HCIONB3ys Oa-
30BBIE METOJbI MCCIIEIOBATEIBCKON JAESATENbHOCTH» IPENOIaBaTelIeM OLIEHUBAETCS COJep KaTesIbHast
CTOPOHAa M Ka4eCTBO MATEpPHAJIOB, MPHUBEACHHBIX B OTUETaX CTYACHTa MO JabOpaTOpHBIM padoTam,
MPAKTHYECKUM 3aHATHSIM, PACYETHO-TPAPUUYECKUM padoTaM. YUHUTHIBAIOTCS Tak)Ke€ OTBETHI CTYJCHTA
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Ha BOIIPOCHI [0 COOTBETCTBYIOIIMM BUAAM 3aHATUMN MPU TEKYIIEM KOHTPOJIE — 3allUTax JabopaTOpHbIX
paloT M 3alaHMii 110 IPAKTUYECKUM 3aHATHUSM.
[IpuHuMaeTcs BO BHUMaHUE 3HAHHME 00Y4arOIUMHUCS:

e OCHOBHBIX METOZABI MOJEIUPOBAHMS T'MAPOAMHAMUYECKUX W TEIUIOBBIX IPOLECCOB, IPOUCXOLS-

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

e METOJIOB MPOBEJEHHs HKCIEPUMEHTA U OOPaOOTKU €ro pe3yJabTaToB MNP MOJYyYEHUN HOBBIX JaH-

HBIX O MPOIECCaX, MPOUCXOMANIINX B MPOSKTUPYEMBIX TEXHOJOTMYECKMX MAalluHax 1 000pyao-

Banuu (I1K- 4);

HaJIu4ue yMEHHUH:
® OCYHIECTBJIATH MaTEMATUYECKOE MOJEIMPOBAHUE TEIJIOBBIX U TMAPOJUHAMUYECKHUX IIPOLIECCOB B
TEXHOJIOTUYECKUX MaIIMHAX U 000PYAOBAaHUM C HCII0JIb30BAHMEM COBPEMEHHOT'O IIPOIPaMMHOI0
obecnieuenus (I1K- 4);
® [UIAaHUPOBATh, IPOBOJUTH U 00PabATHIBATH JAHHBIE SKCIIEPUMEHTA C UCIIOIb30BAHUEM CTATHCTH-
yeckux metonos (ITK- 4);
IIPUCYTCTBUE HABBIKA:
® [IPOBE/IEHUS MCCIECIOBAHUN C IUIAHUPOBAHUEM HKCIIEPUMEHTA U 00pabOTKOM ero pe3ynbTaToB

(TTK-4);

Kpurepuu onenuBanusi ypoBHs chopmupoBaHHocTH kommereHuuu [1K-4, xapakrepuzyemoit
«CHOCOOHOCTBIO Y4acTBOBaTh B pab0OTe Ha/l MHHOBALIMOHHBIMU MPOEKTAMH, UCIOJIb3Yysl 0a30BbIe METO/IbI
MCCIIEIOBATEIBCKON JIESITEILHOCTHY B IPOIECCe 3aIIUTHI Ja0OpaTOPHBIX PadoT, Kak (HJOPMBI TEKYIIETO
KOHTpoJIs. Ha 3ammure cooTBETCTBYIOLIMX 1a00paTOpHBIX paboT 3aaaeTcs 2 BONpoca U3 IepeyHs, IpuBe-
JICHHOT'O B OTIMCAHUU K COOTBETCTBYIOIICH JTa00paTopHO padoTe.

[TonHbI OTBET HA OAMH BONPOC COOTBETCTBYET HOPOTOBOMY YPOBHIO CPOPMHUPOBAHHOCTU KOMIIE-
TEHIIMM Ha JJAHHOM 3Tamne ee OpPMHPOBAHUS, IOJHBIA OTBET HA OJWH M YaCTUYHBIH OTBET Ha BTOPOH —
IIPOJBUHYTOMY YPOBHIO; ITPH IOJIHOM OTBETE Ha JIBa BOIPOCa — 3TaJOHHOMY YpPOBHIO.

Kpurepun onenuBanusi ypoBHs chopmupoBaHHocTH komnereHuuu IIK-4, xapakrepuzyemoit
«CIIOCOOHOCTBIO Y4acTBOBaTh B pabOTe HaJl MHHOBAIIMOHHBIMHM MIPOEKTaMHU, UCIIONb3Yys 0a30BbIE METObI
HCCIIEI0BATEIbCKON JAEATENbHOCTHY» B MPOLIECCe BBHIMOJHEHUS U 3alllUThl pacyeTHO-Tpaduueckoi pabo-
THI:

[Toporoselii ypoBeHb IIpoBUHYTEIN ypPOBEHB OTalOHHBIN ypOBEHb

Onpenenenue ¢popmbl kputepu- | Onpenenenue popmsl kputepu- | Omnpenenenue GopMbl KpuTepu-
AJIbHOTO YPAaBHEHUS BBIMOJIHEHO |aJIbHOTO YPaBHEHMSI BHIIIOJIHEHO | AJbHOI'O YPABHEHUS BBIMOJIHEHO

BEPHO, HO B BBIYHCJICHUH ONIPE- | BEPHO, HO B IIPU BBIYHUCIICHUH BEPHO, 3HaYEeHUE Teru1opu3nye-

JIEJISIEMbIX U OTIPEACISAIONINX [1a- | ONPEAEIEMBIX U ONPENEISIONINX | CKUX ITapaMeTpOB CpeJl OTnpeie-

paMeTpoB JIOMYIIEHbI OIIMOKH. | TapaMEeTPOB TEINIOPU3UYECKUE | JIEHBI C UCMOJIb30BAHUEM JIOTIOJI-
CBOIICTBa cpe B3SAThI MPUOIH- HUTEJbHBIX HCTOYHUKOB UHOP-
KEHHO MJIM C OTMOKaMHU. Maluu

3aueT ¢ OIEHKOM MPOBOJUTCS KaK COBOKYIIHBIN pe3yJbTaT OCBOEHUS BCEX KOMIETEHIIUH MO JTaH-
HOW JUCIUIUTHNHE (B COOTBETCTBUU C MHCTPYKTUBHBIM nucbMoM HUY MOU ot 14 mas 2012 rona Ne M-
23). OrieHKa BBICTABIISCTCS KaK B3BEHICHHOE CpeliHee apu(METHIECKOE OLEHOK, TIOYYSHHBIX CTYCHTOM
3a jaboparopHblie paboThl Ne 1-9 ¢ BecoBbIM KO3 GHUIIMEHTOB 1, MpoMeKyTOUHbIe TecTupoBaHus Ne 1 -5
C BECOBBIM KO3(PPUIIMEHTOM 2 U pacueTHO-rpapuueckyro paboTy ¢ BECOBBIM KOAP(PUIIUEHTOM 5.

DopMoii TPOMEKYTOUHOM aTTECTALMU IO TAHHOW JUCIUIUIMHE SBJISETCS 3a4€T C OLIEHKOW OLIEHHU-
BaeMbIil o npuHsaTOod B HUY «MDBU» uerpipexbamibHOl cucteMe: "oTnngHo", "xopomo", "y10BIeTBO-
pUTENBHO", "HEYIOBIETBOPUTENIBHO" .
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B 3a4yeTHyH KHUXKY CTyOEeHTa U BbINUCKY K AWNNOMY BbIHOCUTCSA OLEHKa 3a4eTa no AuUG-
LUuniavHe 3a 5 cemecTp.

6.3 TunoBble KOHTPOSbHbIE 3aflaHUA UNU UHbIe MaTepuanbl, Heobxoaumble Ans
OLUEeHKW 3HaHWW, YMEHUW, HaBblKOB WU (UNU) onbiTa [OEeATENbHOCTMH,
Xapakrepusyrwmx atanbl GOpMUPOBaHMA KOMMNETEHUUN B npouecce OCBOEHUA
obpasoBaTesnibHOW NporpaMmmsbl

Bonpocer 1o popMUpOBaHUIO U PA3BUTHIO TCOPETUUYECKUX 3HAHUU, MPETYCMOTPEHHBIX KOMIICTEHIUSIMH,
3aKpEIJICHHBIMU 32 AUCUMILIUHONW (MPUMEpPHBIE BOMPOCHI MO JIEKIHOHHOMY MaTepuany IUCIUILUIUHBI,
IIpeiaraéMple B X0/1€ IPOMEKYTOUHOTO TECTUPOBAHUA):

1. Pe3ynbTaThl MHOTOKpATHBIX H3MEPEHUN MAcChl HEKOTOPOTO 00paslia 3anrcaHbl B BUje: m = 25

+ 0.5 r npu HagexHOCTH 90%. ITO 03HAYAET UTO:

Buvioepume 00un omeem:

1) ¢ BepositTHOCTBIO 90% Macca oOpa3ua JIexUT B uHTepBaie ot 24.5 r 1o 25.5 1.

2) macca oOpasna paBHa 25 T.

3) ¢ BepositHOCTBIO 10% Macca oOpasiia JexkuT B uHTEpBasie oT 24.5 r 10 25.5 1.

4) 90% 3HaueHUN Macchl, MOJYYCHHBIX B MPH U3MEPEHUSX, MOMAJaNu B UHTEpBaa oT 24.5 r 10

25.5T.

5) C BeposaTHocTbIO 90% Macca obpasiia paBHa 25 T, a ¢ BeposTHOCTBIO 10% JIeXKUT B UHTEpBaJIe

oTr24.5r 10 25.5 1.

Bomnpockl no npuoOpereHuio U pa3BUTHE NMPAKTHUECKUX YMEHHH, NMPEeTyCMOTPEHHBIX KOMIIETCHLIMSIMH,
3aKpEIJICHHBIMU 32 AUCUUILIMHON (IpUMeEpBI 3aJJaHU, pelllaeMbIX Ha MPAKTUYECKUX 3aHATHIX)

1. Ha mapompoBoae meperperoro mapa auamerpom D=400 MM  ycTaHOBJIEHa U3MEpUTETbHAS
nuadparma, mpegHasHaueHHas JAJs ONpeAeNieHHs pacxoja Mapa Ho mepemnany jaaBieHus. [{ns
obecrieueHus ee pabOThHI HEOOXOMUMO ompenenuTh Bua 3aBucumoctu Ap=f(G), Ap - mnepenan
naByieHus Ha quadparme, G - MaccoBbIif pacxoa mapa. Tak Kak HEMOCPEACTBEHHO Ha MPOU3BO/I-
CTBE DKCHEPUMEHT HE BO3MOXKEH, TapUpOBKa MPOU3BOAUTCS HA MOJENH, BHIIOJHEHHON B 1/5
HATYDATbHOI BETHUYMHBL, 4epe3 KOTOPYIO POMYCKANH BOY C INIOTHOCTBIO p=998 Kr/M° U BsI3KO-
ctoio v=1- 10 m?/c.

B pesynbrare u3mMepeHuit Noay4eHbl CIeIyOLe JaHHbIE:

}Ap Ila 476,5 1176,0 4508,0 ‘ 18032,0 ‘ 72128,0 ‘
G, 8000 16000 32000 34000,0 128000,0
Kr/4ac

2. llpennosnaraeTcst ucciaea0BaTh padoOTy amnmapaTa B MHTEpBayie Temreparyp 65° —75° , BiaxkHo-
ctu 25%—35% u pacxona Bo3nyxa 1—2 m/c. CocTaBUTh NMOJHBINA (PaKTOPHBIH MJIaH JAHHOTO KC-
NepUMEHTA.

Bonpocel o npuobpeTeHnto U pa3BUTHE MPAKTHUYECKUX YMEHHUH, MPelyCMOTPEHHBIX KOMIIETEHIUSIMH,
3aKpeIUIEHHBIMU 3a TUCHUIUIMHON (IpUMephl BOMPOCOB K J1a00paTOPHBIM paboTam)

1. Kakue rpaHuyHbIe yCIOBHsI OBLIN MOCTABICHBI HA BCEX MOBEPXHOCTIX MOJIEIHPYEMOM CHCTe-
MBI B JaHHOM JTabopaTopHO paboTe?

2. B xakoM MaTeMaTH4eCKOM IMaKeTe IeIecO00pa3HO MOJEIUPOBaTh PabOTy XUMHUYECKOTO peak-
TOpa ¢ MePEMENTUBAIOIINM YCTPOUCTBOM?
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3. C nomomipl0 Kakux CTaTHCTHYECKUX (DYHKIUU B makere Excel MOXKHO peanm3oBarh pacder
cratuctuku JKaka-bepa?

Tewma pacueTHO-TpaduueCcKoil padOTHI.
B skcniepumenTte omnpezensercs 3aBUCUMOCTh MOIIHOCTH Ha nipuBoj memaiku N, kBT B 3aBucu-
MOCTH OT YacTOThI e¢ BpaiieHus N, o0/MuH U nuaMeTpa somnacteid d, m. I[Tomydeno 5 Habopos
AKCIIEPUMEHTAIBHBIX JTaHHBIX. VICKOMYIO 3aBHCHMOCTh HEOOXOAMMO TPEIACTaBUTH B popMe Kpu-
TEPUATBHOTO YPaBHEHUS, UCIIOJIb3YSl METO/IbI aHaN3a pa3MepHocTei. Onpenenure BUI KpuTepu-
QITBHOTO YPAaBHEHUS U 3HAYCHUS KOHCTAHT, BXOAANMX B Hero. ONEHUTE TOYHOCTH MOJYICHHOTO
ypaBHEHHsI. YKaXKUTE 00JIaCTh ONPEICICHHUS OTIPEEIISIONIETO KPUTEPHSI.

6.4 MeToanyeckue matepuanbl, onpegensiowme npoueaypbl OLeHUBaHUA 3HAHUN,
YMEHWW, HaBbIKOB U (MNK) onbiTa AeATEeNbHOCTU, XapaKTepu3yrLiux 3Ttanbl
cdopmMupoBaHMAa KOMneTeHLUN

Hpouez[ypbl OLICHHUBAaHUA 3HaHI/II>'I, YMCHHﬁ, HAaBbIKOB, XapaKTCPU3YIOIINX 3TAllbl (I)OpMI/IpOBaHI/IH
KOMHGT@HHI/If/'I, H3JI0KCHBI B MCTOANYCCKUX PCKOMCHIAANUAX I10 BBIMIOJIHCHUIO U 3allUTC na6opaTopme
pa60T, BBIIIOJIHCHUIO PACUCTHBIX SaﬂaHI/Iﬁ n Sa,I[aHI/Iﬁ Ha CaMOCTOSATCIIbHYIO pa60Ty.

7. NepeyeHb OCHOBHOW 1 AONONHUTENILHOWN Y4eOHOWN NUTepaTypbl, Heo6xoanmon ans
OCBOEHMUA AUCLIMMIIUHDI

a) OCHOBHasl JINTepaTypa
1. 'ymepoB, Acxatr MyxameT3ssHOBHY. MaTeMaTH4YECKOE MOIETTMPOBAHUE XUMHUKO - TEXHOJIOTH-
YeCKHUX MPOLECCcoB : yued. mocobue mo Hamp. "XuMmuueckas TexHonorus", "IHepro- u pecypco-
cOeperaroIye IpoIecchl B XUMHYECKON TEXHOJIOTHH, HepTexumMun u ouorexsosoruu" / A.M.
['ymepoB .— U3a. 2-e, nepepad. — CII6. [u ap.] : Jlans, 2014 .— 174, [2] c. : un. — (Y4eOHUKH
Jutst By30B. CriennanbHast mutepatypa) .— bubmuorp.: ¢. 175 .— ISBN 978-5-8114-1533-5 :
500.06.
2. Cunnses, Hukonaii iBanoBuY. Teopus muraHupoOBaHUS SKCIIEPUMEHTA U aHAIM3 CTaTHCTHYE-
CKUX JIaHHBIX : yueOHoe nmocobue /i By30B 1o cnen. "[Ipuxinagnas matrematuka" / H. M. Cunns-
eB .— M. : Opaiit; UJ] FOpaiit, 2011 .— 399, [2] c. : mn. — (Maructp) .— ISBN 978-5-9916-
0990-6:978-5-9692-0439-3 : 383.79.
3. [InanupoBaHue,0praHu3alys ¥ MPOBEICHNE HAYYHBIX UCCIEA0BaHNN B MAIIMHOCTPOCHHH :
yueb. nocobue no Harp."KoHCTpyKTOPCKO-TEXHOI. 00ecreueHre MalllnHOCTPOUTENbHBIX TPOU3-
BoacTB" / A. U. Bap6oTteko [u ap.] .— Crapsriit Ockon : THT, 2014 .— 499,[1]c. : un. — bu6-
muorp.: ¢.473-477 .— ISBN 978-5-94178-402-8 : 719.00.

0) 10MOJIHUTEJIbHAS JIUTEpaTypa
1. PenkakoB, Buktop BacuibeBru. OCHOBBI OIEHUBAHUS KauecTBa MPOAYKIIUHU : Y4eOHOe MOCo-
oue / B.B.Prokakos,B.b.Mowucees,JI.I . Ilatupyonessiii;[loa.pen.B.B.PenkakoBa .— Ilensa : Uzn-
Bo Ilens.texnon.uucr-ta, 2001 .— 275 ¢. — 145-39.
2. Banog, A. 3. MOU. CtaTuCTHYeCKHE METOJIbI B MHKEHEPHBIX UCCIICIOBAHMSIX : [y4eO. moco-
6ue] / A.3. UBanos, I'.K. Kpyr, I.®. ®unapero, MOU .— M. : MOU, 1976 — 84 c.

8. MNepeyeHb pecypcoB MHGPOPMALUOHHO-TENIEKOMMYHUKALUMOHHON ceTu «UHTepHeT»
Heob6XxoauMbIX AN OCBOEHUS OUCLUNIINHDI

1. http://www.bourabai.kz/tpoi/statistica/
2. http://www.gnu.org/software/pspp/manual/pspp.html
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9. MeToanyeckune YKazaHuA ans O6yanOI.I.WIXCiI no oCcBO€HNO ANCLUUNMIINHDbI

JuctumimHa npeaycMaTpUBaeT JICKIIUN pa3 B JIBE HEACNH, MPAKTUYSCKUE 3aHSITHE pa3 B JIBE He-
JieNy U J1abopaTopHbIe padoThl Kaxayro Henemnto. M3ydenue Kypcea 3aBepiiaercs 3a4€TOM € OLICHKOM.

VYcnenrHoe u3ydeHue Kypca TpeOyeT MOCeHICHHsI JISKIUNA, aKTUBHOW pabOThl HA MPAKTHYECKUX
3aHATUSX U JTJa0OpAaTOPHBIX PadOTax, BBHIMOIHEHUS BCEX y4EOHBIX 3aJaHMil MpErojaBaTelis, 03HaKoMIIe-
HHSI C OCHOBHOM U JIONIOJIHUTEIBHOM JTUTEPATYPOU.

Bo Bpemst JieKuMuU CTYJEHT I0JKEH BECTH KPAaTKUNA KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKIIUH MPEANnoaaraeT MpocCMOTpP KOHCIIEKTa B TOT ke JACHb MOCIIE 3aHATUH.
[Ipu 5TOM HEOOXOIMMO MOMETUTH MaTepHallbl KOHCIIEKTa, KOTOPbIE BBI3BIBAIOT 3aTPYyIHEHUS ISl IOHU-
Manus. [Ipu 3TOM 00ydaromuics JOKEH CTapaThCsl HAMTH OTBETHI HAa 3aTPYAHUTEIHHBIC BOTPOCHI, HC-
MOJIb3Yysl peKOMEHAyeMylo uTeparypy. Eciu emy camocTosTensHO HE yAaloch pa3odpaThCcsi B MaTepHa-
e, HeoOXOAMMO COPMYIIMPOBATH BOIIPOCHI X OOPATUTCS 32 IOMOIIBIO K MPETNOaBaTEeI0 Ha KOHCYIIbTa-
LMY WK ONvKaiIen JTeKIuu.

OOyuaronemMycss He0OXOIMMO PETYIISIPHO OTBOAUTH BpeMsi JIJIsi TOBTOPEHUS TIPOHEHHOTO MaTe-
puaia, IpoBepsisi CBOU 3HAHUS, YMEHHUS U HABBIKU 110 KOHTPOJILHBIM BOIIPOCAM.

IIpakTHyeckune (ceMHHAPCKHUE) 3aHATHS COCTAaBIIIIOT BXHYIO 4acTh NPOQECCHOHAIBHOM MOAro-
TOBKHU CTyZEHTOB. OCHOBHAs LieJIb NMPOBEJICHUS MPAKTUUECKUX (CEMMHAPCKUX) 3aHATHH - (HOPMUPOBAHUE Y
CTYJICHTOB aHAJIMTHYECKOTO, TBOPYECKOTO MBIIIICHHUS ITyTEM MPUOOPETEHHS IPAKTHUECKUX HABBIKOB.

Mertoanyeckue ykazaHusl K NMPaKTHYECKUM (CEMUHAPCKHUM) 3aHATHUSM 110 JAUCLUILUIMHE HApsAYy C
paboueii mporpaMMoil ¥ TpagKOM Yy4eOHOTO MPOoIecca OTHOCITCS K METOAMYECKUM JOKYMEHTaM, OIpe-
JEJSIOIIMM YPOBEHb OPraHU3alMM U KauecTBa 00pa30BaTeIbHOrO MpoLecca.

CopnepxaHue NpakTUYECKUX (ceMUHapcKuXx) 3aHsatuil ¢pukcupyercss B PIIJ] B pasnene 4 nacros-
el NporpamMmel.

Baxneiimieil cocrapinsonieit 11000i GOpMbl MPAKTUUECKUX 3aHATUH SIBISIFOTCS YIpa)KHEHUs (3a-
nanus). OCHOBa B yIpaKHEHUH - IPUMEDP, KOTOPBINA pa3dupaercs ¢ MO3ULMNA TEOPUH, Pa3BUTON B JIEKIIMH.
Kak npaBuio, ocHOBHOE BHMMaHME yJensieTcs (OpMUPOBAHUIO KOHKPETHBIX YMEHHI, HaBBIKOB, YTO U
OIIpeJIeNIAeT CO/IepIKaHUe NEeSTEIbHOCTH CTYIEHTOB - pPelIeHue 3a/1a4, rpadudeckue padoThl, yTOUHEHUE
KaTeropuil ¥ MOHATHI HAayKH, SIBISIFOIIMXCS IPEINOCHUIKON MTPaBUIIBHOTO MBILUIEHUS U PEYH.

[TpakTHyeckue (ceMUHAPCKUE) 3aHATHUS BBIOJIHSIIOT CIIEIyIOLIUE 3a/1auu:

CTUMYJIMPYIOT PETYISPHOE MU3yUYE€HUE PEKOMEHIYEMOW JINTEPATyphl, a TAaKKE BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIAIOHHOMY KYpCY;

3aKpeIISIOT 3HaHUS, [TOJIyYE€HHBIE B MPOIecce JEKIIMOHHOIO 00YYEeHHs U CaMOCTOSATEIbHON pado-
ThI HAJl JINTEPATYpPOH;

pacmupsoT 00bEM MpodeCcCuOHATBHO 3HAYMMBIX 3HAHUM, YMEHUHN, HABBIKOB;

MO3BOJIIOT IPOBEPUTH IPABUIILHOCTD PAaHEE MOJIYYEHHBIX 3HAaHUM;

MPUBUBAIOT HABBIKM CAMOCTOSTEIHHOI'O MBIIIJIEHHSI, yCTHOTO BBICTYIICHUS;

CIOCOOCTBYIOT CBOOOJHOMY OIIEPHPOBAHUIO TEPMUHOJIOTHEN;

MPEIOCTABIISAIOT MPENO0/IaBaTENI0 BOZMOKHOCTh CUCTEMaTHUYECKH KOHTPOJIMPOBATh YPOBEHb CAMO-
CTOSITENIbHOU PabOThI CTYACHTOB.

[Tpu MOAroTOBKE K MPAKTHYECKHM 3aHATUSIM HEOOXOAMMO MPOCMOTPETh KOHCIEKTHI JEKUUN 1
METOJINYECKUE YKA3aHUsI, PEKOMEHJJOBAHHYIO JINTEPATypPy MO JaHHOM TeMeE; MOATOTOBUTHCA K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B xone aymuTopHO#l pabOThl Ha NMPAKTHUECKUX 3aHATUAX CTYAEHT 3aHOCUT B pabouyro TeTpajb
PE3yNbTaThl BHIIOTHEHUS KaXK/I0TO MMYHKTa 3aJaHus (CXeMbl, TpaduKy, TaOIUIIbI, paCYEThI U T.I1.).

3a 10 MUH 10 OKOHYAHHS 3aHATHUS IpPENojaBaTeb MPoBepseT 0ObEM BBHIOJHEHHON Ha 3aHITHU
paboThl U OTMEYAET pe3yJibTaT B paboueM >KypHale.

OcraBimecs HEBBIIIOIHEHHBIMU MTYHKTHI 33JJaHUS MPAKTHUYECKOTO 3aHATHSI CTYIEHT 00s3aH J0]1e-
JaTh CAMOCTOSTENBHO.
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[Tocne mpoBepkH OTYETa MPENOAABATEIb MOXKET MPOBOJAUTH YCTHBIM WM MHUCBMEHHBIA OIpOC
CTY/IEHTOB JUIsl KOHTPOJISI YCBOEHUSI UMM OCHOBHBIX TEOPETUYECKUX M MPAKTHUECKUX 3HAHUH IO TeMe 3a-
HATUSA (CTYAEHTHI JOJIKHBI 3HaTh CMBICI MOJIYYEHHBIX UMU PE3YyJIbTaTOB U OTBETHI HA KOHTPOJIbHBIE BO-
npocsl). [To pe3ynbraTam npoBepKu OT4ETa U ONPOCA BHICTABIIAETCS OLICHKA 33 IPAKTUYECKOE 3aHsTHE.

JlaGopaTopHble padoThl COCTABISAIOT BKHYIO YacTh MPO(ECCHOHANBHON MOATOTOBKU CTYACHTOB.
OHu HarpaBjeHbl Ha HKCIEPUMEHTAIBbHOE MOATBEPHKIEHUE TEOPETUYECKUX MOJI0KEHUH U popMuUpoBaHue
yueOHBIX U MPO(ECCUOHANBHBIX MTPAKTUYECKUX YMEHUI.

BeinonHenue cryaeHTamMu J1abopaTopHbIX padOT HApaBJIEHO Ha:

00o01IeHne, CUCTEeMAaTH3alHI0, YIIyOJIeHue, 3aKperieHHe MOJYyYeHHBIX TEOPETHYECKUX 3HAHHUN
10 KOHKPETHBIM T€MaM JUCLUILINH;

(dopmupoBaHrEe HEOOXOJUMBIX TPOPECCHOHATBHBIX YMEHUI U HABBIKOB;

JIMCLUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCA Ja0opaTopHble pabOThl M UX 0OBEMBI, ONPEEIIAIOTCS
pabounmMy yaeOHBIMH TUTAHAMH.

Mertoanyeckue yka3aHus 10 MIPOBEACHUIO JJAOOPATOPHBIX PabOT pa3pabaThIBatOTCS Ha CPOK JEH-
ctBus PITL (ITIT) u Bimtoyarot:

3arjlaBue, B KOTOPOM YKa3bIBaeTcs BUJ padoThl (J1TabopaTopHas), ee MOpsIKOBbIH HOMEP, 00beM B
yacax U HAUMEHOBAHUE;

11eJIb pabOoThI;

MIPEAMET U COAEPKaHue padOThI;

00opyI0BaHuE, TEXHUYECKHE CPEACTBA, UHCTPYMEHT;

HOPSAJOK (T10CJIE0BATEIbHOCTD) BBINOIHEHUS paOOThI;

IpaBUJIa TEXHUKU 0€30IaCHOCTU M OXpaHbl TPy [0 JaHHOM pabote (110 He0OOXOAUMOCTH);

oOmre npaBuiIa K 0popMIIeHHIO paboTHI;

KOHTPOJIbHBIE BOIIPOCHI U 3aJaHMS;

CIIUCOK JIUTEPATYpHl (110 HEOOXOAUMOCTH).

Coneprkanue 1abopaTopHbIx paboT pukcupyercs B PII/L B pa3nene 4 HacTosimend nporpaMmmel.

[Tpu nnaHMpoBaHUU J1aOOPATOPHBIX PadOT CIEIYET YUYUTHIBaTh, YTO HApsAy C BEAYIIEH LENbIO -
MOJITBEPK/IEHUEM TEOPETHUECKUX MOJIOKEHUH - B X0O/1€ BBIIOJIHEHUS 3aJaHUN Y CTYIEHTOB (JOPMHUPYIOT-
Csl MPAKTUYECKHNE YMEHHS U HABBIKM OOpaIleHus ¢ JabopaTOpHBIM 000pyI0BaHUEM, alapaTypou | mp.,
KOTOPBIE MOTYT COCTaBJIATh YacTh MPO(ECCHOHATBHONW MPAaKTHYECKOM MOJrOTOBKH, a TAaKXKe HUCCIIEA0BA-
TeIbCKUE YMEHMs (HaOnroAaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABIMBATh 3aBUCHUMOCTH, J€JIaTh BbI-
BOJIbI ¥ 00OOIIEHUS, CAMOCTOATENBHO BECTH HCCIIEI0BaHNE, 0OPMIIATH PE3yJbTaThl).

CocraB 3amanuii 115 1a00paTOPHON pabOTHI IOJDKEH OBITH CIUIAHUPOBAH C TAKUM PACYETOM, UTO-
ObI 32 OTBEIEHHOE BPEMSI OHU MOTJIM ObITh Ka4€CTBEHHO BBIITOJHEHBI OOJIBIIMHCTBOM CTYAEHTOB.

Heo0xonuMbIMH CTPYKTYpHBIMU 3JIEMEHTaMH J1ab0paToOpHON paboThl, TOMUMO CaMOCTOSITEIILHOM
JESATENIBHOCTH CTYACHTOB, SIBJISIOTCA MHCTPYKTAXK, IPOBOAUMBIN MIPENOJABaTENIEM, & TAK)KE OpraHu3alus
00CYyKJIeHUSI UTOT'OB BBITIOJTHEHUS J1a0OpaTOPHON pabOTHI.

BrimonHenuio 1abopaTopHbIX paboOT MpEAlIecTBYET MPOBEpKa 3HAHUN CTYIEHTOB — UX TEOPETH-
YeCKOW FOTOBHOCTH K BBITIOJTHEHHIO 3aaHMUSL.

[Topsimox mpoBeeHNS J1a00PATOPHBIX PadoOT B 1I€JIOM COBIAAAET C MOPSIIKOM MPOBEIECHUS MTPpaK-
TUYECKUX 3aHATUH. [IOMHMMO COOCTBEHHO BBIMOJHEHUS PabOTHI I KaXJI0W j1abopaTopHOl paboThI
MpelyCMOTPEHA MpoLEeaypa 3alIUThl, B X0J/Ie¢ KOTOPOU MpenojaBaTesb IPOBOJAUT YCTHBIM UM MHUCbMEH-
HBIM OIPOC CTYJIEHTOB JJIl KOHTPOJS NOHMMAHUS BBIIIOJHEHHBIX UMHU U3MEPEHMM, NPaBUIbLHON HMHTEP-
MIPETALNU MOJYYEHHBIX PE3yJbTaTOB M YCBOEHUS UMU OCHOBHBIX TEOPETHYECKHMX W MPAKTHUYECKUX 3Ha-
HUH 110 TEME 3aHATHSL.

[Tpu moAroToBKE K 3a4eTy B JOMOJIHEHHUE K U3YYEHHIO KOHCIIEKTOB JIEKIUH, y4eOHbIX OCOOUi U
CllaiiIoB, HEOOXOAMMO TII0JIb30BAaThCsl y4eOHOM JNUTEpaTypol, PEeKOMEHJO0BaHHOW K HACTOSIIEH IMpo-
rpamMme. [Ipu moaroToBke K 3aueTy HYXKHO U3YyYUTh TEOPHUIO: ONPEEICHNUsS BCEX MOHATUN U MOIXOMAbI K
OLICHMBAHHUIO JI0 COCTOSIHUSI NTOHMMAaHMs MaTepuala U CaMOCTOSITEIbHO PELUINTh 110 HECKOJIBbKY THIIOBBIX
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3a/a4 U3 Kakaoi TeMbl. [Ipu pemeHuu 3amad Bceraa HEOOXOIUMO YMETh Ka4eCTBEHHO WHTEPIPETHPO-
BaTh UTOT PELICHHUS.

CamocrositesnbHas padora crygeHToB (CPC) no qucuuiuinHe UrpaeT BaxXHYIO pojib B X0/ BCe-
ro yuyebHoro nporecca. Meronudyeckue Marepuaibl U pekomennanuu ais oodecneuenuss CPC rorosarcs
MPENOo/IaBaTelIeM U BBIJAIOTCS CTYJCHTY.

10. lMNepeyeHb WHPOPMALMOHHLIX TEXHOSIONMU, UCMONb3YEMbIX MPU OCYLUECTBIIEHUMU
oGpa3oBaTenbLHOro npouecca NO AUCUUNIIMHE, BKIKOYaA Mepe4vyeHb MPOrpamMMHOro
obecnevyeHnsa U UHPOPMaLMOHHLIX CNPaBOYHbIX CUCTEM (NPU HEOOXO0ANMMOCTH)

[Ipu npoBeneHUH JIEKIUOHHBIX 3aHSATUN MPEAYCMAaTPUBAETCS HCIOIL30BAHUE CUCTEM MYJIbTH-
Meaua.

[Ipu mnpoBeaeHuu Jda0OPaTOPHBIX PadOT NPETyCMAaTPUBACTCS HUCIOJIb30BaHUE CBOOOHO-
pachpoCTpaHseMOro MpOrpaMMHOI0 00eCIIeUeHHUS:

Elmer-CSC for windows (nunensus GPL)

Gmsh for windows (unensus GPL)

[TepeueHs JIMIIEH3HOHHOTO MTPorpaMMHOTO obecnieuenus: MS Excel.

11. OnucaHme maTepumanbHO-TeXHUYECKOM O6a3sbl, HeoGXxoaMMOW Ans OCyLecCTBNEeHUs
obpas3oBaTenbHOro Nnpouecca No AUcCUUNInHe

JlekIiHOHHBIE 3aAHATHA: AYAUTOPUS, OCHAIICHHAS NPE3CHTAMOHHOW MYJIbTUMEAUNHON TEXHHU-
KOH (TIPOEKTOP, IKpaH, KOMITbIOTEP/HOYTOYK).

IIpakTHyeckue 3aHATUS 110 JAHHON JUCUUIUIMHE MPOBOJAATCSA B ayAUTOPUU O€3 ClieHuanu3upo-
BaHHOTO 00OpYyIOBaHUS.

JlabopaTopHbie padoThl 110 JaHHOW AUCHUILUIMHE TIPoBOsATCA B J1a0.Ne A304, ocHaiieHHOH mep-
COHAJIbHBIMH KOMIIBIOTEPAMH C BBIXOJ0OM B UHTEPHET.

A P =
BTop S =
KaHIUAAT TEXHUYECKUX HAYK, JOLIEHT s - 10.B. Cunussckunit
3aB. kapeapoit TMO, i —
P - =

KaHAWAT TEXHUYECKUX Ha OLICHT -
A YI6 Aot ’ M.B. I'onuapos

[Tporpamma onodpena Ha 3acenanuu kadeapsr TMO ot 30.08.2016 roma, mporokon Ne 1.
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