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1. OBIIUE CBEAEHUSA

VYuebnast nucnumnHa «llmaHupoBanue U MareMaTHyeckas 00paboTKa pe3yIbTaTOB XUMHUYECKOTO
IKCIIEPUMEHTa» M3Y4aeTCsl B IIECTOM CEMECTpE.
Kypcosas pabora/KypcoBoii IpoeKT — He IpeayCMOTpeHa

1.1. dopma npomMexKyTOYHOHN aTTECTALUU:
3auer
1.2. Mecto yuebHo¥ nucuuiuinabl B ctpykrype OITOIT

VYueOnas qucnuminHa «[lmaHupoBanue u Maremarudeckass oOpaboTka pe3yabTaToB
XUMHYECKOT0 IKCIIEPUMEHTa» OTHOCUTCSA K (DaKyIbTaTUBHBIM AUCHUIIIIMHAM
OcHoBoli st ocBoeHHs AucHHUIUTUHBI «[lmanupoBanme u maremarudeckass oOpaboTka
PE3yJIbTaTOB XUMUYECKOT'O HKCIIEPUMEHTay SIBJISIFOTCS Pe3yJIbTaThl 00YUYEHHS 110 MPEIIeCTBYOIINM
JTUCLUIIIMHAM U TIPaKTUKaM:
- MaremaTuka.
— NubopmannoHHbIe 1 KOMMYHUKAIIMOHHBIC TEXHOJIIOTHH B MPOQPECCHOHATBHON
NEeSATEIbHOCTH.
— OCHOBBI OPraHUYECKON XUMHUH.
- Ananutudeckas XUMusl.
— XUMHS HEOpraHu4ecKas
Pesynbrarel oOyuenust mo aucuuiuinHbl «[lmanupoBanme u Maremaruueckas
00paboTKa pe3yabTaTOB XUMHUYECKOT0 HKCIIEPUMEHTa» HCHOIB3YIOTCS MPU U3YYCHUU CIEIYIOIINX
JTUCIHUTIIAH U TIPOXOKIEHUS NMPAKTHK:
- CucrtemMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS YITAKOBOYHOTO U
MOJUTPaGUIECKOTO MPOU3BOJICTBA
Pe3ynbTaTel ocBoeHMs qUCHUILTUHBL «IlMaHupoBaHue U MaTeMaTuyeckas oOpadoTka
Pe3yIbTaTOB XUMHUUECKOTO IKCIIEPUMEHTay B JAIbHEHIIIEM Oy 1y T UCTIOIB30BAHbI MPU TIPOXOKIECHUN
y4eOHOM W TMPOU3BOJCTBEHHOW MPAKTUK W (WJIM) BBIMOJTHEHWU BBITYCKHOW KBaNU(UKAIIMOHHOU
paboTHL.

2. IEJMH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JTUCHUIJIMHE

Henssmu w3ydyenus: aucuuiuinHbl «[lmanupoBaHue W maTemaruueckas oOpaboTKa pe3yibTaToB
XUMHYECKOTO 3KCIIEPUMEHTA» SIBIISIFOTCS:
- 03HAKOMJICHHE C BUJAMU U MOPSIKOM MIPOBEICHUSI HAYYHO-UCCIIEA0BATEIbCKUX PadoT;
- M3YyYECHUE TEOPETHUKO-IKCIIEPUMEHTAIBHBIX METOJOB HCCIEAOBAHUS XUMHYECKHX U
XUMMKO-TEXHOJIOTUYECKUX ITPOLIECCOB;
- M3y4YEeHUE METOJOB IJIAHUPOBAHUS IKCIIEPUMEHTA,
- 00paboTKa 1 aHaIH3 Pe3yIbTaTOB IKCIEPUMEHTATBHBIX UCCIICIOBAHUH JUISI TTOJTyYEeHUS
MaTeMaTUUECKUX MOJEIEH.
- OCBOCHHE (YHKIIMOHAJTBHO-UYHCIOBBIX PACUY€TOB B MATEMAaTHYECKUX IPUKIIATHBIX
nporpaMmmax, opopMIICHHE Hay9YHBIX OTUETOB IO padoTe.
- dbopMupoBaHHe y OOYYarOIIMXCS KOMIETECHIIM, YCTaHOBJICHHBIX 00pa30BaTEIbHOMN
nporpammoii B cootBercTBuM ¢ ®I'OC BO 1o nanHON JUCHUTIUIMHE.
PesynpTaToM 00ydeHwHs IO y4eOHOUM AUCHIUIUINHE SIBISIETCS OBIaICHUE 00YJaroIIMMHUCS 3HAHUSMU,
YMEHUSMH, HAaBBIKAMH W OIBITOM JESITEIBHOCTH, XapaKTepU3YIOIIMMHU Tpoiecc (HOopMUPOBAHUS
KOMIETSHIIMA 1 00ECTIeUNBAIONIMMHU JOCTHIKEHHE TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS y4eOHOU
JACIIUTITUHBI



2.1.

DopmMupyeMbIE KOMIIETECHIMN, HHAUKATOPBI JOCTUKEHHUS KOMIIETCHIIUH,

COOTHECEHHBIE C INIAaHUPYCMbBIMU pE3yJibTaTaMH 06y11eH1/1;1 10 JUCLUIIIINHE.

Kox m HauMeHOBaHHe
KOMIIeTeHINH

Koa m HanmMeHOBaHHe
HHAUKATOPA
JMOCTHKEHUS KOMIIETeHI{NH

Ilnanupyemblie pe3yJibTaThl
00y4eHHs 10 TUCIUILIHHE

VK-1 Ciocoben
OCYIIECTBIISITH TIOKCK,
KPUTUYECKHI aHAIN3 U CUHTE3
HHPOPMAITUH, TIPUMEHSTE
CUCTEMHBIN MOAXO0M I
peLIeHUsI TOCTABICHHBIX 33124

N/I-YK-1.4 ItanupoBanue
BO3MOYHBIX BAPUAHTOB PELICHUS
MTOCTABJICHHOM 3aj1a4H, OI[CHKA UX
JIOCTOWHCTB ¥ HEJIOCTATKOB,
OTIpE/IeNICHHE CBSI3U MEXKITy HUMHU
U OKUJAEMBIX PE3YJIbTaTOB HX
peuieHus

N-YK-1.5 IlocnenoparenpHoe
pelieHue 3aa4, BRIpaboTka
KOHKPETHBIX alTOPUTMOB U
YEeTKOE CJIe/IOBaHHE TUIaHY,
BBICTpauBaHHE KOMOMHAIW,
MIEPEeKITIOUEHUE MEXY 3aJa4aMH,
MIPOCIIeKUBAHUE TIPUINHHO-
CIICICTBEHHBIX CBSI3EH,
CBSI3aHHOCTH U LIEJIOCTHOCTH
JIOTHYECKHX onepanui

YK-2 CriocoGeH omnpenensrs
KpyT 3a/1a4 B paMKax
MOCTaBJICHHOM 1SN U
BEIOMpATh ONTHMAaIHHBIE
CIOCOOBI MX PEIICHHUS, UCXOIS
U3 AEHCTBYIOMIMX MPABOBBIX
HOPM, HMEIOIIUXCS PECYPCOB
Y OTpaHUYECHUI

WNJI-YK-2.1 Ananu3 mias-
rpaduka pearu3aluy MpoeKTa B
LIEJIOM ¥ BBIOOP ONTHUMAJILHOTO
croco0a peuIeHusl MOCTABJICHHBIX
3aj1a4, MOUCK ATbTCPHATUBHBIX
BapUaHTOB I JOCTUIKCHUA
HaMCUCHHBIX pPE3YyJIbTAaTOB

IIK-3 Criocoben
AHAJIM3UPOBATH ITPUYNHBI,
BBI3BIBAIOIINE CHUKCHUE
Ka4yecTBa NMPOAYKIUU HA BCEX
CTagusdaX Nporu3BOACTBECHHOI'O
mporiecca, BhISIBISATH MPUIHHBI
BO3HUKHOBEHHS 1e(DEKTOB,
pa3pabaThiBaTh IUIAHBI
MEPOTPHUITHH 1O HX
YCTPAHEHUIO

NA-TIK-3.3 OcymiecteneHue
oOMeHa uH(opMalnel, 3SHaHUAMHU
M OITBITOM C WIEHAMH KOMAaHIEI;
OLICHKA MJICH JPYTHX YICHOB
KOMAHIBI I JOCTHKEHUS
MOCTaBJICHHOM IICIIN

[IK-5. Crnocoben
peanr30BbIBaTh U
KOPPEKTUPOBATh
TEXHOJOTMUYECKUH MpoLecc
MOJTYYCHUS, MOTU(HUKAIINHY,
COIIPOBOXK/ICHUS TEXHOJIOTHH
MIPOM3BOJCTBA MAaTEPUAIOB U
MPOAYKITUH
oNMTrpauIecKoro u
YIaKOBOYHOT'O IIPOM3BOJICTBA,
B TOM YHCJIE TIOTMMEPHBIX
IJICHOYHBIX MaTEPHANIOB C
MIPUMEHEHUEM TEXHUUECKUX U
IPOrPaMMHBIX CPE/ICTB

W/I-TIK-5.2 Beinenenue
HanOoJIee BaXKHBIX HOPMATHBHBIX
3HAYCHHUH TEXHOJIOTHUSCKHX
napaMeTpoB Tporecca Ipu
MIPOM3BOJICTBE HOBBIX
MOJMMEPHBIX MATEPHAIOB U
JPYTHX MaTepUaIOB JUIst
noiurpaduu U ynakoBKH C LENbIO
KOPPEKTHPOBKH MapaMeTpOB
TEXHOJIOTMUYECKOT'0 Impoliecca
MPOM3BOJICTBA IIPH BBITYCKE
KOHKYPEHTHOCIIOCOOHOH
MPOYKIIUH

- U3MepsieT u paccuuThiBacT
MIOKA3aTeIN XUMUYECKHX ITPOIIECCOB,
apaMeTpoOB CTPYKTYPHI

o1y hpaOpUKaTOB U MPOJYKTOB,
CBOICTB MaTepHaJIoB.

- AHaNMM3UpyeT XMMUYECKHE 1
XMMHUKO-TEXHOJIOTHYECKHE
MPOIIECCHl ¥ BEIOMpAET (haKkTOpHI U
KPHUTEPHUH JUTSI IPOBEACHUS
IKCTICPUMEHTA.

- CaMOCTOATENbHO aHATU3UPYET,
COMOCTABJISICT MOJTyYCHHBIE
PE3YJIBTAaThl © MOKET OLICHUTb
COCTOSIHUE HCCJIEyeMOro 3Tarna
HaYYHO-HCCIIEI0OBATENBCKON PadOTHI.
- CaMOCTOATENIFHO UCTIONB3YET
HAYYHO-TEXHUYECKYIO JTUTEPATypYy,
MEPBOMCTOYHHUKH TI0 CCIIEyEMOMY
BOITPOCY TEXHOJIOTHH, aHAJM3UPYET
UX Co/iepKaHKe, IEMOHCTPHPYET
MOJTyYEeHHBIE 3aBUCHMOCTH,
OITUCHIBAET PE3YJIbTATHI
UCCIIEZIOBaHUH, GOpMYIHpyeT
BBIBOJIBI 110 MPOJIEJIaHHON paboTe Ha
UX OCHOBE.




3. CTPYKTYPA U COJEP)KAHUE YUYEFHOU JUCHUAILJIMHBI/MOJY.JIS

O6mast TpyA0E€MKOCTh yueOHOM AUCUMIUIMHBI [0 y4eOHOMY IIJIaHY COCTABJISCT:

Ounas popma oOydeHHS
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3.1.  Crpykrypa yueOHOM AUCIUILTUHBI sl 00y4aroluXcsl 0 BUIaM 3aHATUN

(ounas gopma 0OyueHus1)

CTpykTypa H 00beM JUCHHILIMHBI

KonTakTHas aynuTopHas padora,

CamocTosiTeJibHasi padora
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3.2

CrpykTypa yuyeOHON AUCIUILIMHBI AJis1 00y4aroIMXCs o pa3fenaM U TeMaM JUCIUILIUHGL: (04Has popMa oOydeHHs])

Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pesyabTaThi o = Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
OCBOEHMSI: o ° E = 9 % MeponpHsATHIA', 00ecednBaK0IHAe 10
Ko(b1) HanmeHoBaHue Pa3/esioB, TeM; ° Z g 2 2o s 7 5 COBOKYIHOCTH TEKYIIHii KOHTPOJIb
(hopmupyemoii(bix) ¢opMma(b1) IPOMEKYTOUHOM aTTeCTALMH g § = 5 B g § g = § yCcHeBaeMOCTH,
KoMneTeHuuu(it) u E" = E‘ ETE E E = E E & (hopMBI TPOMEKYTOYHOTO KOHTPOJIsI
HHIMKATOPOB g 2 & S8 EE 5 E Sg ycneBaeMocTu
AOCTH:KEHHSI ~ é‘ﬁ = 8 E 3 I% = S g
KOMIeTeHIHii © aEna = =
IlecToi cemecTp
16 16 32
Paznen |. [IpenBapuTebHbBIH YKCIIEPUMEHT.
NJ1-YK-1.4, Jlexkuusa 1 2
NA-YK-1.5; UucnoBele ®W  (GYHKIMOHAIBHBIE  XapPaKTEPUCTHKHU
NA-YK-2.1; CIy4YallHbIX  BEIWYMH. TO4YeyHOE W  HUHTEPBaJIbHOE
NA-T1K-3.3; OIICHWBaHWE TTApaMETPOB.
KonTpons moceniaeMocTH.
MJL-TIK-5.2 VYeTHBI onpoc
NJa-YK-1.4; 2 poc.
MI-VK-1.5; Jlexuus 2
WJI-VK 2'1f [IpumeHeHne OCHOBHBIX CTATUCTHUECKUX KPHUTEPHEB IS
. k)
CpaBHEHUS YHCIIOBBIX XapaKTePUCTHUK.
WJI-TIK-3.3; p paKtep
NA-TK-5.2
Pasnen |l. AKTUBHBIH KCIIEPUMEHT.
HJ1-YK-1.4, Jlexknusa 1 4
NA-YK-1.5; 1.1. IlnaHupoBaHMe  aKTUBHOIO  OAHO(AKTOPHOIO
Na-YK-2.1; JKCIIEpUMEHTa. BrIOOp BHIa perpeCCHOHHOM MOJICIIH.
NA-T1K-3.3; 1.2 Tlopsnox o0pa®OTKM pe3yJbTaTOB OAHO(PAKTOPHOIO
NA-TIK-5.2 9KCIEPHUMEHTA. KonTposs nocenaeMocTH.
NJ-YK-1.4; 2 YcTHBIH ompoc.
WI-YK-1.5; Jeknusa 2
VJ-VK 2'1f IInanupoBanue AKTUBHOT'O MHOTO(aKTOPHOTO
. )
JKCIIEPUMEHTA.
WJI-TIK-3.3; P

WJI-TIK-5.2

[onuslit pakropHbIil skcniepumenT (I1DD).




Ilnannpyemblie
(KOHTpOJIMPYyeMbIe)
pe3yabTaThl
OCBOEHHSI:

KO/ (bI)
(popmupyemoii(bix)
KoMneTeHuuu(i) n
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTEeHIH

HaunmenoBanue pa3aesioB, TeM;
¢opMma(b1) IPOMEKYTOUHON aTTeCTALIMH

Buibl yueOHOH padoThl

KonTakTHasi padoTa

I[IpakTH4eckue
3aHATHS, YaC
JlaGopaTopHbie
padoTel/
HHAMBHAYaJbHbIE
3QHSATHSA, YAC

I[IpakTH4eckasi

MOAroTOBKA, Yac

CamocrosiTeIbHAs
padora, yac

WJI-YK-1.4;
WJI-YK-1.5;
WJI-YK-2.1;
WJI-TIK-3.3;
WJI-TIK-5.2

Jeknus 3
PorarabensHbIN LIEHTPaJIbHBIN KOMITO3UIIMOHHBIN
skcriepuMeHT (PLIKD). D-ontumansHbie MATPHIIBL.

N | Jlekuuu, yac

Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
MeponpHsATHIA', 00ecednBaKoIHAe 10
COBOKYIHOCTH TeKYIIHii KOHTPOJIb
yCIeBaeMOCTH;

(opMBI IPOMEKYTOYHOTO0 KOHTPOJIS
ycneBaeMoOCTH

Pa3nen |11 lnTepnperanust MaTeMaTH4YecKOil Mo/IeJIH.
OnTuMu3anms uecjielyeMoro npouecca

WJ-YK-1.4;
WJI-YK-1.5;
UJ-YK-2.1;
WJI-TIK-3.3;
WJI-TIK-5.2

Jlexmusa 1
1.1. OgHOMEpHAs ONITUMH3AITHS.
1.2. MHOrOMepHas ONITUMHU3AIIUS.

Kontpoinp nocemaemMocTu.
YcTHBIM omnpoc.

WJI-YK-1.4;
WJI-YK-1.5;
WJI-YK-2.1;
WJI-TIK-3.3;
WJI-TIK-5.2

JlabopartopHoe 3ansitue 1
OnpeneneHre YHCIOBBIX  XapaKTEPUCTHK  CIIyHalHBIX
BCJIMYHH.

JlaboparopHas pabora.




Ilnannpyemblie Buibl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa

pe3yJIbTaThi N = Bujaer n QJ?l[)MLI KOHTPOJBHBIX

OCBOEHHSI: o - = 9 = MEpPONPUATHI, 06ecneqtlna10mne no
KOJ(BI) 3 HanmenoBanne pasjeos, TeM, @ 5 g £ g 2 g :, 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb

(popmupyemoii(bix) ¢opMma(b1) IPOMEKYTOUHON aTTeCTALIMH g o = 5 B = 2 F = § yCHeBaeMOCTH,
KomneTeHuuu (i) n =) E = 5\3 E = E S E & (opMBI IPOMEKYTOYHOTO KOHTPOJIS

MH/HKATOPOB 2 £ g SEEx 22 g 8s ycIeBaeMoCTH

JOCTHKEHUS > 2 = S S = 2 = =8

T = = 8 S aEs == O a
NA-YK-1.4; 1 2
NA-YK-1.5; JlaGopaTopHoe 3ansiTHE 2 JlaboparopHas pabora.
NA-YK-2.1; CpaBHEHHE YHCIOBBIX XapaKTEPUCTHK II0 BBHIOOPOYHBIM KonTponbnas pabora
WJI-T1IK-3.3; JTAHHBIM.
NA-TIK-5.2
NA-VK-1.4, 1 2
NA-YK-1.5; JlaGopaTopHoe 3ansiTue 3 TaGobatobras pabora
NA-YK-2.1; Omnpenenenne TUHEHHON OMHO(DAKTOPHON pErpecCHOHHOMN " PaTOpHas p
NA-TIK-3.3; MOJIEJIH T10 pe3yJibTaTaM SKCIEPUMEHTA. MBIy aIbHOC JIOMAIITCE 33/ aHHe
N-TTK-5.2
gﬁ:zﬁig’ JlabopaTopHoe 3ansiTHe 4 o 5 ! 2
VI-VK-2.1; Onpenenenne } HEJMHEHOU OTHO(aKTOPHOH JaboparopHas paGota

' pErpeccUOHHON MOJIENU IO Pe3yIbTaTaM IKCIepUMEHTA

NA-T1K-3.3;
NA-TTK-5.2
NJa-YK-1.4; JlabopaTopHoe 3aHsiTHE 5 2 4 TaGobaTopHas pabora
NA-YK-1.5; [Monuerit  dakropHbii  skcnepumeHT.  OnpezaeneHue HHCI};{ eHIfHﬁ O’Pi“qu c
NA-YK-2.1, MHOT0(aKTOPHOH PEerpecCHOHHON MOAETH IO pe3ysbTaTaM pesylibTatamu
VT-TIK-3.3; SKCTICPHMEHTA. BBITIOJTHEHHBIX PACYETHBIX 33JaHUN




Ilnannpyemblie Buibl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yabTaThi o = Buael n gopMBI KOHTPOJIBHBIX
OCBOEHHSI: o ° E = 9 % MeponpuATHiil, 0fecnednBaroue Mo
Koz(b1) HaumeHnoBaHue pPa3iesioB, TeM; ° Z o Z £ o s 7 5 COBOKYMHOCTH TEKYIIHIl KOHTPOJIb
Q)opMplpyeMoﬁ(uux) dopma(b1) NpOMeKYTOUHOM aTTeCTALUN g § gi & = ?: § g = § yCIIeBaeMOCTH;
KomneTeHuuu (i) u E“ = E‘ ETE E E = E E & (¢opMBI NPOMEKYTOYHOT0 KOHTPOJISA
D aoDoL g Z = Se& E & 5 E S ycIeBaeMoCTH
JAOCTHKEHHUS ) = g S'% = 5 =) < 's
KOMHETeHul/lﬁ = = 8 B ax= s == O a
N/-TIK-5.2
NJ-YK-1.4; 2 4
I/Iﬁ—YK—l 5 JlaGopaTropHoe 3ansiTue 6
DY Ornpenenenrue MHOTOGaKTOPHON PErpecCUOHHON MOIEIH TI0
NA-YK-2.1; pea ¢ PHOM PETp A JlaboparopHas pabota
VIT-TIK-3.3; poTaTabeabHOro LIEHTPAJILHOT'O KOMITO3UITMOHHOTO
" I[-HK-5.2, SKCIIEPUMEHTA.
NJa-YK-1.4; 2 4
NA-YK-1.5; JlaGopaTopHoe 3ansitue 7
NaA-VK-2.1, Onpenenenne MHOTO(AaKTOPHOH perpecCHOHHON MOJIEITN Jlaboparophast pabora
NA-TK-3.3; o matpuriam Kono u boxkca.
N/-TIK-5.2
NJI-YK-1.4, 2 4
I/Iﬁ-YK-l 5 JlabopaTtopHoe 3ansiTue 8
DY Ontumuzamus perpecCUOHHON 0THO()AKTOPHOM MOJIEITH.
NA-YK-2.1, HHA perp AHOG p a JlaGoparophast pabora
WIT-TIK-3.3; AHaTUTHYECKHI METO ONITUMH3AHNK. MeTO 1 30JI0TOTO
" I[-HK-SIZ’ ceucHUS (IMXOTOMUN).
HNJ1-YK-1.4, 2 4
I/Iﬁ—YK—l 5 JlabopaTtopHoe 3aHsiTue 9 JlaboparopHas pabota




Ilnannpyemblie
(KOHTpOJIMPYyeMbIe)
pe3yabTaThl
OCBOEHHSI:

KO/ (bI)
(popmupyemoii(bix)
KoMneTeHuuu(i) n
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTEeHIH

HaunmenoBanue pa3aesioB, TeM;
¢opMma(b1) IPOMEKYTOUHON aTTeCTALIMH

Buibl yueOHOH padoThl

KonTakTHasi padoTa

Jlexkuun, yac

I[IpakTH4eckue
3aHATHS, YaC
JlaGopaTopHbie
padoTel/
HHAMBHAYaJbHbIE
3QHSATHSA, YAC

I[IpakTH4eckasi

MOAroTOBKA, Yac

CamocrosiTeIbHAs
padora, yac

Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
MeponpHsATHIA', 00ecednBaKoIHAe 10
COBOKYIHOCTH TeKYIIHii KOHTPOJIb
yCIeBaeMOCTH;

(opMBI IPOMEKYTOYHOTO0 KOHTPOJIS
ycneBaeMoOCTH

WUJI-YK-2.1;
WJI-TIK-3.3;
WJI-TIK-5.2

OnTuMH3anys perpecCHOHHON MHOTO()aKTOPHON MOJIEIIH.
AHanuTHYeCKUil MeTO]T 0€3YCIOBHOM U YCIOBHOMN
ONTUMM3ALIUH.

WJI-YK-1.4;
WJI-YK-1.5;
WJI-YK-2.1;
WJI-TIK-3.3;
WJI-TIK-5.2

JlabopaTtopHoe 3ausitue 10
HpI/IMCHeHI/IC IMMPUKIIAAHBIX KOMIIBIOTCPHBIX IIPOrpaMm JJIsd
00pabOTKH pe3ylbTaTOB AKCIIEPUMEHTA

JlaGoparopHas pabota

HUTOI'O 3a mecToii cemecTp

16

16

32

3auer




3.3.  Kparkoe conepkanve y4eOHON TUCIUTLTUHBI
HaumenoBanue pasgeiia u
Ne man Conep:xanue pasaesia (TeMbl)
TeMbI THCIUTLIHHBI
Jleknumu
Pazmen |. UwcnoBeie wu
(yHKIIMOHATBHEIE
. Oranbel TPOBEIACHHS HAYYHO-HCCIICIOBATEILCKAX padoT.
XapaKTePUCTUKH CIyYaiHbIX
Jexuus 1. Maremaruueckass ~ MOJIENb. 3aKkOHBI  pacHpeeICHU
BEJIUYMH. Toueunoe 51 N
CITy9JaifHbIX BeMIUH. YHCIOBbIE XapaKTePUCTUKH.
WHTEpBaJbHOE OICHUBAHHE
apaMeTpoB.
Paznen l. IIpumenenue
OCHOBHBIX  CTaTUCTUYECKUX
Texust 2 KpuTepueB Uil cpaBHeHHUs | JloBepUTenbHBIE  OMMOKA  YWCIOBBIX  XapaKTEPUCTHK
YUCIIOBBIX  XapPaKTEPHCTUK | CIyJalHBIX BENWYWH. J(OBEpHUTENBHBIN WHTEPBal CPETHETO
MPOIyKTa WU | 3HAYCHUS.
TEXHOJIOTMYECKOTO
mporecca.
Pasnen Il Martpuna IJIAHUPOBAHUS 3KCIEPUMEHTA. MeTtonbl
' TJTAHUPOBAHUS aKTHBHOT'O dKCIIepuMeHTa. Brioop hakTopor u
1.1. [TmarupoBanue N
YpOBHEH HX BapbUPOBAHUSI.
aKTUBHOTO OJHO(AKTOPHOIO
Marematndeckass ~MOJeNb, Ioiydaemas TI0 JaHHBIM
Jlexknus 1 JKCIiepuMeHTa. Bribop Buaa
- aKTHUBHOTO 3KcniepuMeHTa. Onpeaenenre noIxXosIero Buaa
PETPECCHOHHON MOJIEIH. .
perpeccuoHHON MOJIEINH.
1.2 Tlopsimok 00paboTKH
C3VIILTATOR [lopsinok 00pabOTKKM MaHHBIX AKTHBHOTO OJTHO(AKTOPHOTO
pesy JKCIIEPUMEHTa M JUHEHHOH W mapaboiudeckoit
0THO(aKTOPHOTO .
perpeccuoHHON MOJIEIH.
SKCIIEPUMEHTA. o
Br160op BH1a HETHHEHHON MOIEIH.
Paznen Il.
IInanupoBanue  akTUBHOro | MaTpuua IUIaHMpOBaHUs 3KcnepuMmeHTa. HarypanbHbele u
Jleknusi 2 | MHOTO(aKTOPHOTO KOJMpOBaHHbIC 3HaueHUs QakTopoB. CBONCTBA MaTPHIIBI
JKCIIEpUMEHTA. [1DD. YcnoBHbIe 0003HAYEHUSI CTPOK.
[Momusrii hakTOpHBIH
skcnepumMent (I1D3).
Pasen Il Perpeccuonnas mHorodakTtopHas MoJieNlb, TONydaeMas 0
' . pesynpratam PIIKD.
PoTarabenbHbIii
N CopeprxaHre MaTPHUIIbI TUTAHUPOBAHUSI.
Jlexnusa 3 LEHTpaJIbHBIN
. Marpunbst Koo u Bokca. [Topsiiok 00paboTKH pe3ynbTaToB
KOMTIO3UIIMOHHBIH KCIIEDHMEHTE
skcriepument (PLHKD). D- p ’ N
Uccnenosanne pE3yIbTaTOB perpeccuoHHOM
ONTUMAJIBHBIC MATPHIIBIL. N
MHOTO(haKTOPHOM MOJIENIM BTOPOTO MOPSIIIKA.
Paznemn 1.
11 Ontomepas WuTeprniperanus ypaBHEHUS perpeccuu. MeTtobl
Jlexmus 1 O'HT'HMma - p ONTUMU3ALIAA 0IHO(aKTOPHOI MOJIEIIH. Mertobt
LA ONTUMH3AINA MHOTO(AKTOPHON MOEIA. AHATUTHICCKUEC U
1.2. MHoromepHas
YUCJICHHBIE METO/IbI ONITUMHU3ALINH.
ONTHUMH3AIIHS.
JlabopaTopHbIe 3aHATHS
JladopaTop | OnpeneneHue YUCIOBBIX . N
. [IpoBeneHre UCTIBITAaHNU HA PA3PHIBHOM MAIIIWHE 10 TPYIINaM.
HOe XapaKTePUCTHK CIy4YailHbIX .
Pacuer 4ncioBBIX XapaKTePUCTHK JJIS TTOTyICHHON BRIOOPKH.
3aHaTHe 1 | BenuuuH.
JaGoparo CpaBHEHHE pe3yJbTaTOB, IOJYYCHHBIX HA TPEIBIIYIICH
Hoe paTop CpaBHEHHE YUCITOBBIX nmabopaTtopHoit pabote. [IpoBepka 0qHOPOIHOCTH TUCTIEPCHI
XapaKTePUCTHUK IO M0 CTATUCTUYECKUM KPUTEPUSIM:
3aHsTHE 2

BI)I60pO‘lHBIM JaHHBIM.

- @umepa
- Koxpena
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- baptnera
KoHTponbsHas pabora

O0paboTka pe3yabTaToB OJHO(DAKTOPHOTO IKCIIEPUMEHTA!
3.1. Ompenenuts TOCTPOYHBIE CpPEJAHHE 3HAYEHUA U
JUCTIEPCUU [T DKCTIEPUMEHTAIbHBIX 3HAUYCHHH.

3.2. BoIMOTHUTH MPOBEPKY HAIMYHUS PE3KO BBIIEISIOMINXCS
3HAYECHUMU.

3.3. IlpoBeputh TUNIOTE3Y 00 OAHOPOJHOCTH AUCHIEPCHH.

3.4. PaccunTaTh TUCTICPCHIO BOCTIPOM3BOIUMOCTH.

3.5. OnpenenuTs BUI PErPECCHOHHON MOJICIH W PAaCCUUTATh

TaGopaTo Onpenenenue JTMHEHHOHN | KOA(QPHUINUEHTHI PerpeccHu.
Hoe patop oxHO(aKTOPHOM 3.6. PaccuuraTh IOHCTIEPCHIO aaeKBaTHOCTH M IIPOBEPHUTH
sansiTie 3 pPETPECCHOHHONW MOJENIM TIO | THUIOTe3y 00 aIeKBaTHOCTH MOJNyYeHHOW perpecCHOHHOMN
pe3yJbTaTaM SKCIIEPUMEHTA. | MOJIENH.
3.7. IlpoBepuTh 3HAUUMOCTH K03(p(PUIIMEHTOB perpeccuu.
3.8. Ompenenuts AOBEpUTENbHBIE HHTEPBAIBI CPEAHUX
3HAYCHUH BBIXOJHOTO MapamMeTrpa 0OpuU (PHUKCHPOBAHHOM
3HaYeHUH (PaKTOPA.
3.9. OnpenenuTes  JOBEPUTEIbHBIE  HHTEPBAJBl  JJIS
WHIWBUAYaIbHBIX 3HAYEHUH BBIXOJHOTO Mapamerpa IpH
Ka)X7I0M YpOBHE (hakTopa.
3ammTa MHOMBUYAIbHOTO 3aaHUsL.
JaBonaro Onpenenenue HenuHelHOM | CocTaBieHUE MaTpULbl IUIAHUPOBAHUS  SKCIEPHUMEHTA.
Hoe patop 0JIHO(aKTOPHOU Ornpezenenue BUa PerpecCUOHHON MOJIEITH.
sansTHe 4 perpeccuonHoi Mojmenu 1o | Pacder koadduIimieHTOB perpeccuu IS JTHHEAPHU30BAHHOMN
pes3yibTaTaM SKCIepUMeHTa | Mozenu. PacueT k03¢ (hUIIEeHTOB perpeccuu A1l HeTMHEHHON
MOJIETIH.
CocraBieHne MaTpullbl I[UIAHUPOBAHUS  JKCIICPUMEHTA.
OO0pabGoTka  pe3ylbTaTOB  JKCIEPUMEHTA:  ONpPECIIUTh
MOCTPOYHBIE CpPEIHHE 3HA4YCHUS M  JUCIEPCHH  JUIS
o “ SKCIICPUMEHTAIbHBIX 3Ha'—1€HPII71; BBIIIOJTHUTH ITPOBEPKY
IMonublit hakTOpHBIHA .
JlaGopaTop HaJIMYUsl PE3KO BBIICISIONIMXCS 3HAYCHUH; MPOBEPUTH
akcriepuMeHT. OnpeeneHme .
Hoe . rurnoresy 00 OAHOPOJHOCTH JUCIEPCHUH; pacCUMTaTh
MHOTO(aKTOPHOH
3aHsATHE 5 . KO3 PHUIIMEHTBI perpeccMd TO 3aJaHHBIM [pHUMEpaMm;
PerpeccCHOHHOIN MOJIENN 110
NPOBEPUTh  3HAYUMOCTh  KOI(D(DUIMEHTOB  perpeccum;
pe3yJbTaTaM SKCIEPUMEHTA. .
COCTaBUTh OKOHYATEJIbHBI BUJA YPaBHEHHS PETPECCHUH H
OIpEeNIeNIUTh PACUYETHBIE 3HAYEHUS] BBIXOJHOTO IapaMeTpa;
paccyuTarh JUCIIEPCHIO aJEKBATHOCTU U IIPOBEPUTH TUIIOTE3Y
00 aJIeKBaTHOCTH HOJIYYE€HHOH PerpecCHOHHON MOJIENH.
CocraBieHne MaTpulbl IUIAHUPOBAHUS  SKCIIEPUMEHTA.
OO0paboTka  pe3ylbTaTOB  JKCIEPUMEHTA:  OINPEIENUTh
IIOCTPOYHBIC CpEaHuC 3HA4YCHUA u AUCIIEpCUN JUISL
Onpenenenue P p . p
. 9KCHEPHUMEHTAJBHBIX ~ 3HAYEHWH; BBIIOJHUTH IPOBEPKY
MHOTO(aKTOPHOH o
JlaGopaTtop . HaJIMYMS PE3KO BBIACHSIOMINXCS 3HAYEHHUH; MPOBEPUTH
perpeccHOHHOIN MOJIENH TI0 .
HOe rurnoresy 00  OJHOPOJHOCTH  JTUCIIEPCHUH;  pacCUHTATh
poTarabenbsHOro
3ausaTHe 6 HEHTPAIBHOTO KO3 QUIMEHTB PErpecCMd 10  3aJlaHHBIM  MPUMEpaM;
p NPOBEPUTh  3HAUYMMOCTb  KO3()(UIMEHTOB  perpeccuy;
KOMITO3UIIMOHHOTO .
COCTaBUTb OKOHYATCIIbHBIM BUI YPaBHCHHUA PETrpeCCUU H
9KCIIEPUMEHTA.
OIpEACIIUTE PACYCTHBIC 3HAUCHHA BBIXOAHOI'O IIapaMeETpa,
paccuuTaTh AUCHEPCHIO aIeKBATHOCTH U IPOBEPUTH THIIOTE3Y
00 aJIeKBaTHOCTH HOJIY4YEHHOH PerpecCHOHHON MOJIEIIH.
JlabdopaTop | Ompenenenne CocTaBeHne MaTpuIlpl IUIAHUPOBAHUS  JKCIIEPUMEHTA.
HOe MHOTO(aKTOPHOH O0OpaboTka  pe3yslbTaTOB  JKCIEPUMEHTA:  OMpPEIENINUTh
3aHsiTHe 7 | PErpecCHOHHON MOJEIH T10 MOCTPOYHBIE CpEIHHE 3HAYCHUS M JUCIEPCUH  JUIS
marpuuaM Kono u bokca. HKCHEPHUMEHTAJIbHBIX  3HAYCHHH; BBIIOJHUTH  IPOBEPKY




11

HaJgu4Msl PE3KO BBIACISIONIMXCS 3HAUYCHUM; MPOBEPUTH
rumoTesy 00 OIHOPOMHOCTH JOWCIEPCHUH; PpaccuuTaTh
KOA(PQUIUCHTB PErpecCMd 10  3aJlaHHBIM  MPUMEpaM;
MPOBEPUTh  3HAYUMOCTh  KO3((HUIMEHTOB  perpeccuu;
COCTaBUTb OKOHYATENIbHBIA BHUJ YPaBHEHHSI PETPECCUU H
ONPENEIUTh PACUETHBIC 3HAYEHUS BBIXOAHOTO IapaMeTpa;
paccyuTaTh JUCIIEPCUIO aICKBATHOCTH U TPOBEPUTH TUTIOTE3Y
00 aeKBaTHOCTH MOJyYEHHON PErPECCHOHHON MOJIEIIH.
Omrrumusanus
€rpPECCHOHHOMN
JlaGopatop perp N
Hoe 0JTHO(AKTOPHON MOJICIIH. Ucnonb3oBanue MpoOU3BOJHBIX MEPBOTO M BTOPOTO MOPSAIKA
saHsTHE 8 AHaTUTUYECKUNA METON JUISL BBIYKCIICHUS! OITUMAJIbHON TOUKHU.
ontuMu3auuu. Meton UmnciieHHast ONTUMHU3AINS OTHO(DAKTOPHON MOJIEITH.
30JI0TOTO CEYEHHUs
(IMXOTOMUH).
OntuMusanus
JlaGopaTop | perpecCHOHHOI
HOe MHOTO(aKTOPHON MOJICIIH. Bugel METONOB M CIIOCOOOB MHOTOMEPHOW ONTHMH3AIINU.
3aHfATHE 9 | AHanuTHYecKuil MeTox I'panuent pyHkuun. Matpua BTOPBIX TPOU3BOTHBIX.
0e3yCIOBHOM U yCIIOBHON
ONTUMU3AINN
Jladopatop | IlpumeHeHHE MPUKIATHBIX
Bunpel mporpamMm A1 MaTeMaTHYECKHX W CTATUCTHYECKHUX
HOe KOMITBIOTEPHBIX MPOTPaMM
pacueroB. OOpaOoTka pe3yJbTaTOB AKCICPUMEHTa B
3ansaTue 10 | mis 06paboTku pe3ynbTaToB
MPUKIATHBIX KOMIIBIOTEPHBIX IIPOrpaMMax
SKCIIEPUMEHTA

3.4. Opranuzaius caMOCTOATEIbHOM PabOThl 00YUYAIOLTUXCS

CamocrosTenbHas paboTa CTyJeHTa — o0si3aTeNbHasl 4acTh OOpa30BaTEIbHOIO Mpoliecca,
HaIpaBJIEHHAs HA Pa3BUTHE TOTOBHOCTH K MPOPECCHOHATHPHOMY U IMYHOCTHOMY CaMO0Opa30BaHUIO,
Ha MPOEKTUPOBAHUE JaNbHEHIIIET0 00pa30BaTENBHOTO MapIIpyTa U MPOPeCcCUOHAIBHON Kapbhephl.

CamocrosiTenbHast paboTta 00yJaronuxcs Mo JUCHUIUIMHE OpraHn30BaHa KaKk COBOKYITHOCTh
aAyIMTOPHBIX U BHEAYJUTOPHBIX 3aHATUA M padoT, 00eClmedyHBAIONINX YCIEIIHOE OCBOCHUE
JUCHUITIIINHBI.

AynutopHas camocCToOsITellbHas padoTa OoOydYaroIIUXCs MO AWCUUILIIMHE BBITIONHSETCS Ha
y‘-I€6HBIX 3aHATUAX TI0[ pYKOBOI[CTBOM npenoz[aBaTenﬂ U 110 €ro 3adaHHuIo. AYI[HTOpHaH
camocTosTeNnbHas paboTa 00y4armuXcst BXOIUT B 001uil 00beM BPeMEHH, OTBEACHHOTO YYeOHBIM
TUTAHOM Ha ayJAUTOPHYIO PadOoTy, M perilaMeHTHPYETCS PaCICAHUEeM YIeOHBIX 3aHATHH.

BueayautopHast caMmocTosiTenbHast paboTa o0ydaronuxcs — IaHupyeMas yaeOHasi, Hay4HoO-
HCCIIeIOBATEIILCKAS, IPAKTHIECKast paboTa 00yJaroNnuX s, BEITIOTHIEMAas BO BHEAYIUTOPHOE BPEeMSI
Mo 33JaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE MperojaBareis, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTusl, pacliucaHueM Y4eOHbIX 3aHSITUN HE perJlaMEHTUPYETCS.

BreayautopHast caMocTosiTebHAs paboTa 00y4aronuxcsi BKIIFOYaeT B ceOsl:

- MOATOTOBKY K JICKITUSAM M TaOOPATOPHBIM 3aHSATHSAM, JK3aMEHY;

- M3Y4YCHHE CIIEIUAIBHON TUTEPaTypHI;

- M3Y4YCHHE pa3eliOB/TEM, HE BBIHOCUMBIX Ha JICKIMM H JAaOOpaTOpHbBIE 3aHATHS
CaMOCTOSTEIBHO;

— BBITIOJIHCHUC I/IH)II/IBI/II[yaJ'IBHOFO 3a1aHUs.

CaMmocrosiTenbHasi paboTa 0oOy4aroImMXCs C ydacTheM IpernojaBaTtens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYINOBY0 U (WIM) HWHAMBUIYyalbHYIO paldoTy
00y4aromuMuCcs ¥ BKIIOYAET B ceOsl:

- MPOBEJCHNUE WHJMBUIYaJbHBIX M TPYIIOBBIX KOHCYJIbTALIMA MO OTAEIbHBIM
TeMam/pa3ziesaM TUCIHILIHHBI;
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IIPOBEIEHUE KOHCYIbTALUN NIEPE]] IK3aMEHOM,

HN3YUYCHHUC C MOCICAYIOIIUM KOHTPOJIEM:

Ha CaMOCTOATCIIBHOC

Buasl u popMbIl
HaumeHnoBaHue pa3iena 2 hop 8
KOHTPOJbHBIX =
/TeMBbI . 3}
MeponpusiTHii S
OUCYUNTIUHB/MOOYNA, . =
Ne 3ananus 1Jis1 CAMOCTOSAATEIBLHOMH PadoThI (YYUTBHIBAKOTCS =
BBLIHOCHMBIE Ha )
NpH MPOBeACHUHU =
CaMOCTOSITEILHOE =
TEKYyILIero =9
H3y4yeHHe = 2
KOHTPOJIsA)
1. IInmanupoBanwme CaMoCTOsATEIHHO npopabortath | Kparkuit Tekct- 4
JIpoOHOTO (haKTOPHOTO MIPE3CHTAINI0 ¥ HAmucarh KPaTKOE | COMPOBOKICHHE
SKCIIEpUMEHTA COMPOBOXKICHUE K ClIangam K IIpe3eHTAlUU

3.5. TlpuMeHeHuUe AIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX

TEXHOJIOTUH

HpI/I peaiu3anuu IIporpaMmabl y‘le6HOI>'I JAUCHUIINIMHBI BO3MOYKHO ITPUMCHCHUC 3JICKTPOHHOI'O

06y‘-IGHI/I$[ U AUCTAaHIIMOHHBIX O6pa3OBaT€JH)HI)IX TEXHOJIOTHH.

Peanuzanus IIporpaMmabl yqe6H0171 JUCHUIINIMHBI C IPUMCHCHUEM 3JICKTPOHHOI'O O6y‘{eHI/IH n

JUCTaHIIMOHHBIX 06p330BaT€JII)HI)IX TEXHOJIOT Ui PEriIaMCHTHUPYCTCA I[CflCTB}GOHIHMI/I JIOKaJIbHBIMH
AKTaMU YHUBCPCUTCTA.

[TpuMeHsroTCS caeayonuil BApUaHT peau3aluy nporpamMmmsl ¢ ucrnoibszoBanuem D0 u JIOT

B snexTpoHHy0 00pa3oBaTeNbHYIO Cpeay, N0 HEOOXOTUMOCTH, MOTYT OBITH IEPCHECECHBI
OTJICNIbHBIC BUJIbI YUCOHOH NI TEILHOCTH:

HCIOJIL30BAHHE o00beM BKJIIOUEHHE B Y4eOHBIH
ucnoab3zoBanue 30 u JJOT > y
90 n 10T yac npouecc
CMeEIIIaHHOE JICKIIUH 16 B COOTBETCTBUH C
oOydeHue 11aBOPATOPHBIE 3AHATHS 34 pacnucaHueM y4eOHbIX

3aHATHI
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4. PE3YJbTATbI OBYUEHMS 110 JUCHUIIIMHE. KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHuE MIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHHS C YPOBHIMH COPMUPOBAHHOCTU KOMIIETEHIUH.
Yposnu Hrorosoe Onenxka B . IMoka3zaTenu ypoBHs c(hOPMUPOBAHHOCTH
chopMHpPOBaAHHOCTH KOJINYeCTBO OATHOATILHO M =
. YHHBEPCAJIbHOBIX o0menpogeccHOHAILHOM npogeccHoHATbHOBIX
KOMITeTeHIM I 0aJ1J10B cucreme N o "
& 100-Ba/L1LHOi T T T T KOMIIeTeHIIM i (-pIX) KOMIeETEeHIMit KOMIIETeHI[M I
cucremMe TeKYIIel U S LS LIPS of
yi . WUJI-YK-1.4; UJI-YK-1.5 TK-5: UJ-TTIK-5.2
10 pe3yJbTaTamMm MPOMEKYTOUHOM VK-2: UJI-VK-2.1;
TeKyen u aTTrecTanun '
NMPOMeKYTOUHOMH
aTTecTAIHH
BBICOKHIA OTJIMYHO/ OO6yuaromuicst: OOyuatomuiics:
3a4TeHO (OTJIMYHO)/ —  cBOOOIHO UCIIOJIB3YET —  ¢cBODOOJHO UCITIOJIB3YET
3a4TEHO TEXHUYECKUE CPEIICTBA JIJIsl U3MEPEHUS TEXHUYECKUE CPECTBA JJISI U3MEPEHUS
nokasarenei TEXHOJIOTHUECKUX nokasarenei TEXHOJOTHUYECKIX
MPOIIECCOB, MAapaMEeTPOB CTPYKTYPHI NPOIIECCOB, TAPaMETPOB CTPYKTYPHI
nmomypaOpukaToB W MPOAYKTOB, noiry padpukaToB u MPOJYKTOB,

CBOMCTB TEKCTHJIbHBIX MaTepHAaJIOB.

— CBOOOJHO OpHECHTUPYETCS B
Hay4YHO-TEXHUYECKOW JIUTEpaType; NaeT
pa3BEpHYTHIE, HCYEPIBbIBAIOLINE,
Mpo(heCCHOHATEHO T'PaMOTHBIE OTBETHI
Ha BONPOCH 1O CHOPMYIMPOBAHHBIM
BBIBOJIaM [0 TpOJIeTIaHHOW pabote, B
TOM 4YHCJIC, AOITOJIHHUTCIIBHBIC.

—  JIEMOHCTpHUpYET
chopMuUpOBaHHBIE CHCTEMATHUECKUE
3HAHUSA 00 0COOEHHOCTAX
TEXHOJIOTHYECKUX  TPOLECCOB  H
crocobeH 00OCHOBaHHO  BBIOMPATH
(aKTOpBl M KPUTEPUHU U MIPOBEICHHUS
OKCIICPUMCHTA.

CBOJCTB TEKCTUIILHBIX MaTePHUAIIOB.

— CBOOOJHO OpPHUEHTHpPYETCS B
Hay4YHO-TEXHUYECKOW JHUTEpaType; AAaeT
pa3BepHYTHIE, HCYEPIIBIBAIOIINE,
Mpo(heCcCHOHATBHO IPaMOTHBIC OTBETHI Ha
BONIPOCKl 10 C(OPMYJIHPOBAHHBIM
BBIBOJIaM MO MPOJIEIaHHOW paboTe, B
TOM YHUCJIC, JOITOJIHUTCIIBHBIC.

—  JIEMOHCTpHUpYeET
c(hOpMUPOBAaHHBIE  CHUCTEMATHUYECKUE
3HaHUS 00 0COOEHHOCTSIX
TEXHOJIOTHYECKUX HPOLIECCOB u
croco0eH  0OOCHOBaHHO  BHIOMPATH
(akTOpBl M KPUTCPUH VIS TPOBEICHUS
OKCIICPUMCHTA.
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apryMEHTHPOBAHHO COMOCTABJISCT —  apryMEHTHPOBAHHO
MOJTYYCHHBIC PE3YIBTATHI C COIOCTABJISICT MOJTYYCHHBIE PE3YIbTATHI
9KCIICPUMEHTATLHBIMH c 9KCIIEPUMEHTATLHBIMHU
HCCIICIOBAHUSIMH. WCCJICIOBAHUSIMHU.
MTOBBILIEHHBIN X0poIo/ OO6yuaromuics: OO0yuatommiics:
3a4TeHo (XopouIo)/ — JIOCTATOYHO  [OJHO  HCIIOJIb3YEeT —  JOCTaTO4YHO MTOJTHO
3a4TE€HO TEXHUYECKUE  CpeicTBa  JUIs HCTIONB3YET TEXHUYECKUE CPEICTBA IS
HU3MepeHust nokasarenein U3MEpPEHUS nokasarenei
TEXHOJIOTHYECKUX  IPOLECCOB, TEXHOJIOTHUECKIX MPOLIECCOB,
napamMeTpoB CTPYKTYPBI mapaMeTpoB CTPYKTYPHI
oirypabpuKaTOB M TPOIYKTOB, oty pabpuKaToB u MPOJYKTOB,
CBOMCTB TCKCTUJIIBHBIX CBOMCTB TEKCTHJILHBIX MaTcpualioB.
MaTEepHUAJIOB. — OpHEHTHpYETCi B  Hay4HO-
— OpPUEHTHUpYETCs B Hay4HO- TEXHUYECCKOU JIATEPATYPE; JaeT
TEXHUYCCKOH JiaTeparype; HacT Pa3BEPHYTHIC OTBETHI Ha BOIPOCHI IIO
Pa3BEPHYTHIC OTBETHI HA BOIIPOCHI C(I)OpMyJ'II/IpOBaHHLIM BbIBOJaM 110
10 ¢(hOPMYITMPOBAHHBIM BBIBOIAM MpojieaHHOW pPaboTe, B TOM YHCIE,
Mo MpoJeTIaHHOW paboTe, B TOM JOTIOJIHUTEITBHBIE.
qHCIe, JOMOTHUTEIbHBIC. —  JIEMOHCTPHUPYET
— JISMOHCTPUPYET CHCTEMATHUCCKHUEC CHUCTEMATUICCKUE 3HAHHS 00
3HAHUS 00 0COOEHHOCTSIX 0COOCHHOCTSIX TEXHOJIOTHYECKIX
TEXHOJIOTHYECKHX MPOIECCOB H NpPOIIECCOB M CIOCOOEH  BHIOMpAThH
crocoOeH BBIOMpATh (HakTOphl U (bakTOpbl M KPUTEPUH JUISA TPOBEACHUS
KPpUTCPUHU JUIA IIPOBEACHUA OKCIICPUMCHTA.
9KCIIEPUMEHTA. —  CONOCTABIIET  MOJYYCHHBIC
— COINOCTAaBJISIET NONTyYEHHbIE pe3yaBTATBI C IKCIEPUMEHTATBHBIMH
PEe3yIabTATHI C HCCIICIOBAHUSIMH.
9KCIIEPUMEHTATLHBIMH
HCCIIEIOBAHUSIMH.
0a30BbIiI YAOBJIETBOPUTEIHHO/ OO0yyarouics: OOyyaroruics:
3a4TE€HO — (parMeHTapHO  HCIONB3YyET — (parMeHTapHO  UCIOJIB3YyEeT
(YZ10BJIETBOPHUTENBHO)/  |TEXHHYECKHUE CPEICTBA JUIA H3MEPEHHS TEXHUYECKUE CPECTBA JJISI U3MEPEHUS
3a4TEHO nokazaresei TEXHOJOTHYECKHUX nokasarenei TEXHOJOTHUECKHX

MPOIIECCOB, TapaMeTPOB CTPYKTYPHI

MIPOIIECCOB, TAPaMETPOB  CTPYKTYPHI
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nmomypaOpukaToB W MPOAYKTOB,
CBOICTB TEKCTHJIHHBIX MaTePHAIIOB.

— OpHEHTUPYETCS B  HAy4HO-
TEXHUYECKOW JHTeparype Ha 0azoBOM
YpOBHE; OAa€T OTBETHI HAa BOIIPOCHI 11O
c(hOpMyJIMPOBaHHBIM  BBIBOJIAM  I10
MpOJETaHHOH paboTe, B TOM 4YHCIE,
JOIIOJTHUTCIIbHBIC, A0IyCKasd
HE3HAYUTEIbHBIE OITHOKH.

— JIEMOHCTPHPYET YacTUYHbBIE
3HAHUSA 00 0COOCHHOCTSIX
TEXHOJIOTHMYECKUX  TPOIECCOB U
criocobeH  BeIOMpaTh  (GakTopel U
KpPUTEPHUHU ItiE: MIPOBEICHHUSA
dKCIIepUMeHTa 6e3 000CHOBAHUS.
COIIOCTABJISACT IOTYYCHHBIC
PE3YIBTaTHI C SKCTIEPUMEHTAITBHBIMHI
HCCJICIOBAHUSIMU, C OIIIMOKaMHU.

oty pabpuKaToB u MPOJYKTOB,
CBOWCTB TEKCTHIILHBIX MaTEPHAIIOB.

— OpHUEHTUPYETCSI B  HAYy4HO-
TEXHUYECKON JUTeparype Ha 0a30BOM
YpOBHE; OAa€T OTBETHI HaA BOIIPOCHI IIO
c(OpMYIUPOBaHHBIM  BBIBOJAM  TIO
OpoJeNaHHOH paboTe, B TOM 4HCIIE,
JOIIOJTHUTCIIbHBIC, JAO0ITyCKas
HE3HAYUTEIbHBIE OIIHOKH.

— JEMOHCTPHPYET  YaCTHYHBIC

3HaHUS 00 0COOCHHOCTSIX
TEXHOJIOTHUECKUX MPOIIECCOB u
crocobeH  BHIOMpaTh  GakTopel  H
KpUTEPUU il MPOBEICHUS

JKCIIepUMeHTa 0e3 000CHOBAHUS.

—  COMNOCTaBJsSIET  IOJy4YEHHBIE
pe3ynbTaThl C AKCIIEPHUMEHTAIBHBIMHI
HCCIIEIOBAHHUSMH, C OIIHOKaMHU.

HU3KH HEYIOBJICTBOPUTEIIBHO/
HE 3a4TEHO

OO0yyvaromuics:

— JIeMOHCTpPUPYET (pparMeHTapHbIC 3HAHUS TEOPETUUECKOI0 M MPAKTHUECKOT0 MaTepHal, HOIIyCcKaeT rpyoble
OIIMOKY TIPH €T0 U3JT0KEHIH Ha 3aHATHAX U B XOI€ IPOMEKYTOUHOH aTTeCTaINH;

— HCIBITHIBAET CEPbEIHBIE 3aTPYAHEHUS B IPUMEHEHUN TEOPETUUECKUX TOJIOKEHUH NPU pellieHUH
NPAaKTHUECKUX 3a]1au NPo(hecCHOHANbHON HAMIPABIEHHOCTH CTAaHAAPTHOTO YPOBHS CIIOKHOCTH, HE BJIAICET

HEOOXOMMBIMHU JUTS 3TOTO HABBIKAMH M TPUEMaMU;

— BBINOJHSCT 33/1aHKS TOJIBKO 110 00pa3ily U MO PYKOBOJICTBOM IPENIOaBaTeNs;
—  OTBET OTpaXkaeT OTCYTCTBHE 3HAHUI Ha 6a30BOM YPOBHE TEOPETUUIECKOTO U MPAKTUIECKOTO MaTepuaia

B 00beMe, He0OXOIMMOM JUTS NaJibHEHIIeH yueOsl.

S. OIIEHOYHBIE CPEJACTBA JJI51 TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U ITIPOMEKYTOYHOM

ATTECTALUH, BKIIIOYAA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIINXCA

[Tpu mpoBeneHNN KOHTPOJISI CAMOCTOSITENIEHON pabOThl 00YYArOMIMXCS, TEKYIIIETO KOHTPOJISI M TPOMEKYTOUYHOM aTTeCTalluy MO Y4eOHO! TUCIHUILTHHE
«IlmannpoBanue U MaTeMaTuueckas 00padoTKa pe3yJbTaTOB XUMHUUECKOTO IKCIIEPUMEHTay MPOBEPSAETCS YPOBEHb CHOPMHUPOBAHHOCTH Y O0yUAFOIIIUXCS
KOMITETEHITMH U 3aIJIaHUPOBAHHBIX PE3yIbTaTOB O0yUEHUS MO TUCIUILIMHE, YKa3aHHBIX B pa3jiese 2 HaCTOSIIeH TPOrpaMMBI.
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5.1. ®opMbl TEKYHIET0 KOHTPOJISI yCIEBAEMOCTH, IPUMEPHI TUIOBBIX 331aHUN:
Ne @opMbl TEKYLIETO KOHTPOJIsI I[IpuMepbl TUNOBBIX 3aTAHMIT
1 NunuBuyanbHOE 3a1aHue Ilpumep 3a0anusn
«IToctpoenne muHEHHOM O06paboTaTh pe3yIbTaThl IKCIIEPUMEHTA U IOCTPOUTH TMHEWHYIO PErPECCHOHHYIO0 OTHO(DaKTOPHYIO
perpeccuoHHON 0AHO(AKTOPHON MOJIENb!
MOJIEITN 1. OmpenenuTs MOCTPOUHBIC CPETHIE 3HAUCHUS U TUCTIEPCHU TSl SKCIIEPUMEHTATBHBIX 3HAYESHHH.
2. BBIMOTHUTE TPOBEPKY HAIMYUS PE3KO BBIIEISIONIMXCS 3HAYCHHIA.
3. IIpoBeputh rumoresy 00 0JHOPOTHOCTH TUCTICPCUH.
4. PaccuuTtaTh TUCTIEPCUIO BOCIPOU3BOAMMOCTH.
5. Ompenenuth BUA PETPECCHOHHON MOEIN U PACCUUTATh KOA(PPHUIIMEHTH PETPECCHH.
6. PaccumraTe mUCHEpCHIO aJeKBAaTHOCTH W TPOBEPUTH THIOTE3y OO0 aJeKBATHOCTH IMMOIyYEeHHON
pErpeECCUOHHON MOAEIH.
7. TlpoBeputb 3HAUUMOCTH KO3()(HUIIEHTOB perpeccuu.
8. Ormpenenuth OOBEpUTENFHBIE WHTEPBANbl CPEJHUX 3HAYSHWH BBIXOAHOTO TapaMeTpa IpH
(UKCHpOBaHHOM 3HaYEHHUHU (PAKTOPA.
9. Ompenenuth AOBEpUTEIHHBIC HHTEPBANbI AJISI MHIUBHIYaIbHBIX 3HAYEHUH BBIXOJHOTO MapaMeTpa Ipu
Ka)KIOM ypOBHE (hakTopa.
XilYi Y1 Y2 Ys Ys Ys
5 205 208 178 219 191
10 303 379 314 351 351
15 513 531 470 507 521
20 606 616 675 653 661
25 727 730 763 749 777
2 KonTponbhas pabora Ilpumep 3a0anusn
3anmaua 1. Paccunrtats qucnepcuro, ecnu yucio ucnsitanuii 20, cpeanee 250 cH, abcomtoTHast noBepuTenbHas
ommnoOKa cpexnero 25 cH.
3amaya 2. Jloka3aTh 3HAUMMOCTH PA3NINYHs CPEIHUX IBYX BBIOOPOK, €CIH JUIS MEPBON BBIOOPKH: YHCIIO
ucneiTanuii: 50, cpennee 250 cH, kBaapatudeckas HepoBHOTA 9 %; [l BTOpOIt BRIOOPKH: YHCIIO
ucnelitanuil: 100, cpennee 260 cH, kBanpatnueckas HepoBHoTa 10 %;.
3amaua 3. PaccumraTh cpemHee KBaJpaTHYeCKOe OTKJIOHeHHWe, eciu cpeanee 670 cH, abcomroTHas
JIoBepuTeNbHas ommoka cpennero cocrasisieT 125 cH. O6wvem Bei6opku pasen 20. Pacuer mpoBectu
npu ypoBHe 3Haunmoctu 0,01.
6 CamocrosiTenbHas pabora Ipumep 3a0anusn
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Ne DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepbl THNOBBIX 3a1aAHUM

Homamraee 3amanue (IIpe3enTamus mo
teme «[lnanupoBanue ApoOHOTO
(aKTOPHOTO DKCIICPUMEHTA)

JIPOOHOTO (haKTOPHOTO IKCIICPUMEHTA.

Ha mpumepe deTsipex(pakTOpHOTO IKCIIEpPUMEHTa M3YyYUTh MPaBHIIa TMOCTPOSHUS MATPHIl TUIAHUPOBAHUS

5.2. Kpurepuu, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumeHoBaHue
OLIEHOYHOI'0 IIxanbl oeHUBAHUS
(R;}l::il)(c;]r:m- Kpurepun oueHnBanust
e 100-6anabHast siTubanIbHAS
cucrema cucremMa
MepOonpUSATHS)
3amuTa PaGoTa BbINONHEHA TMOJHOCTHIO, OTYET TMPEACTABICH TPaMOTHO OQGOPMIICHHBIM IO 5
WHIUBUIYATBEHOTO npebsBIsieMbIM  TpeOoBaHMsIM. HeT ommOOK B JIOTHUECKHX — PACCYXKACHHSX,
3aTaHus c(OpMYITHPOBaHBI BEIBOABI 10 UCCIIEAYSMBIM 3aBUCHMOCTSIM. BO3MOXXHO Hamaue OqHOM
(IMCbMeHHBI oTder ¢ | HETOYHOCTH HIIM OINCKH, HE SIBJISIOLINECS CICICTBHEM HE3HAHHS I HENOHHMAHHS
pesyJIbTaTaMu y4e6HOTrO MatepHana. Obyuaromuiics Mmoka3aa MHOJNHbINA 00beM 3HAHMM, yMEHHH B
BEIIOIHECHHEIX OCBOCHHH NIPOIICHHOW TEMbI U IPUMEHEHHE €€ Ha TIPaKTHKE.
YKCIEPHMEHTAIILHO- Pabota BbITIOTHEHA MTOJTHOCTHIO, OTYET MPEACTAaBICH 0QOPMIICHHBIM O TIPEIbSBISIEMBIM 4
TIPAKTHYCCKHX TpeOoBaHUIM, HO 0OOCHOBAHHWH IIATOB pENICHUs HEJJOCTaTOYHO. JlomyieHa oHa ommoKa
34 [aHHiA) WU JIBa-TPH HEJIOYETA.
HomymieHsr 6osee oHO# ommOKY MK 60Jiee IBYX-TPEeX HEIOUETOB 3
Pabora BeImoTHEHA HE MTOTHOCTHIO. JlomyieHs! TpyOble ommOKu. PaboTa He BBITOTHEHA 2
KouTponbHas pabora OO0yuaromuiics 1eMOHCTPUPYET TPaMOTHOE PEIICHHE BCEX 3a/1ad, UCIIOIH30BAHUE 5
NPaBHJIBHBIX METOJIOB PEIICHUS ITPU HE3HAYUTEIBHBIX BHIYUCIHTEIBHBIX MTOTPEITHOCTSX
(apudmMeTHIecKnx OmmuoKax).
[IposeMOHCTPpUPOBAHO HCIIOIB30BaHKE MPABMIIEHBIX METOIOB MPH PELICHUH 331249 TIPU 4
HAJIMYMU eJUHUYHBIX CYIIECTBEHHBIX OIMUOOK.
OOyuaromuiicsi ICNIOIb3YET BEPHBIE METO/IBI PELICHUS, HO NIPAaBUIIbHBIE OTBETHI B 3
OOJIBLIIMHCTBE CIIy4aeB (B TOM YHCIE U3-32 apU(METHUECKUX OIIHMOOK) OTCYTCTBYIOT.
OO0y4aromuMcs UCTIOTH30BaHbI HEBEPHBIE METO/IBI PEIIEHNUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHIL.
Jomainue 3aganus B Ooyuaromuiics, B pouecce Aokiana mno [Ipesentannu, mpoaeMOHCTPUPOBaAN IIyOOKHe 5
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HaumeHoBaHue
OLICHOYHOI0
CpeAcTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHusATHS)

Kpurepum oneHuBaHus

IIxaabl olleHUBAHUS

100-6any1pHast
cucremMa

JIB N GEN RIS ET
cucTeMAa

Buze [Ipezenranuit

3HAHMS TOCTABICHHOH B HEW MPOOIeMBbI, pACKPBUI €€ CYIIHOCTD, CIai bl ObLIH
BBICTPOEHBI JIOTMYECKH [IOCJIEA0BATEIbHO, COACPKATEIBLHO, IPUBEICHHbIE
WITFOCTPALIMOHHBIE MAaTEpUalIbl OJAEPKUBAIN TEKCTOBBIA KOHTEHT, IIPE3CHTALMS
uMenia «IUTaTy CTUIISD», ObUia 0opMIIeHa C YIETOM YETKHX KOMITO3HIIMOHHBIX U
1BETOBBIX pemeHuil. [Ipu n3noxeHun Marepuaia CTyIeHT NPOJEMOHCTPUPOBAT
IrpaMOTHOE BJIaICHUE TEPMUHOJIOTHEH, OTBETHI HA BCE BOIIPOCHI OBIIIM YETKUMH,
NPaBUJIbHBIMH, TJAKOHUYHBIMH U KOHKPETHBIMHU.

OOyuatomuiics, B mpolecce Jokiaaga no IIpesenTanuu, npoaeMOHCTPUPOBA 3HAHUS
MOCTaBJICHHOHN B HEW TIPOOIEMBI, CIaiiibl OBLUTH BHICTPOSHBI JIOTHYECKH
M0CJIEJ0BATENBHO, HO HE B MIOJHOM Mepe OTpaXkajll CoepKaHUE 3ar0JI0BKOB,
MMPUBEACHHBIC UIIJIFOCTPALIMOHHBIC MaTCpHAJIbl HE BO BCECX CIIydadaAX MOAACPKHUBAIU
TEKCTOBBIN KOHTCHT, IIPEC3CHTALMA HE UMCJIa IPKO BBIpa)KCHHOﬁ I/IZ[GHTI/I(I)I/IKEI]_[I/H/I C
TOYKH 3peHus eauHCTBa opopmienus. [Ipu u3noxxeHnn Marepuana CTyIeHT HEe Beerna
KOPPEKTHO yIOTPeOJIsiT TEPMUHOJIOTHIO, OTBEYasi Ha BCE BONPOCHI, CTYIEHT HE BCEraa
4eTKO ()OPMYJIMPOBAJI CBOIO MBICIIb.

OO6yuaromuiics c1abo OpUEHTHUPOBAIICA B MaTepUAIE, B PACCYKICHUSIX HE
JIEMOHCTPHUPOBAI JIOTUKY OTBETA, IIOXO BIIaJieN MPOodecCHOHATLHON TEPMUHOJIOTHEH,
HE PacKphIBaJ CyTh npoodiieM. IIpe3enrarus Obuia ohopMiieHa HEOPEKHO, HILTFOCTPALIUN
HE OTpa)kaJIu TEKCTOBbIA KOHTEHT CJIAiI0B.

OO0yyaromuiicsi He BBITIONHIII 3aaHHS

5.3. IIpomexyTouHas aTTecTanus:

DopMa IPOMEKYTOTHOM

aTTecTaluu

TunoBbie KOHTPOJBbHLIC 3a/ITaHUS] U MHBIC MATCPHAJIbI
JJISI TIPOBECACHUSA HpOMe)KyTO‘lHOﬁ arreCcralmm:

3auer:
YCTHBIN 0npoc

HepequL BOIIPOCOB K 3a4YCTYy:

CITyYailHBIX BEJIMYMH.
2. OnpesienieHue IOBEPUTEIBHBIX OMTMOOK CPETHETO 3HAYCHHSI.

1. Mcknrouenne PE3KO BBIACIAIONIUXCA 3HaueHu. YuCIOBEIE XapaKTCPUCTHUKU BLIGOpO‘{HOf/'I COBOKYITHOCTHU
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3. Kputepuit ®uiepa: 061acTv npuMeHEHHs, ONpe/IesIeHne paCIeTHOTO ¥ Ta0JIMYHOTO 3HAUCHUH.
4. Kpurepuit CTbroieHTa: 00JacT IPUMEHEHHUS, ONPEACIICHHE PACYETHOTO U TAOIMYHOTO 3HAUCHUIA.
5. CpaBHEHME YUCIOBBIX XapaKTEPUCTHUK MO BEIOOPOYHBIM IaHHBIM: CPAaBHEHUE JIBYX CPEIHUX 3HAYCHU.

5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTeCTalluy Y4eOHOU JUCIUILUIMHBI/ MO IS

dopMa PoOMeKYTOTHOMI

IIIxajabl onleHUBaAHUSA

arTrecTanuu
Kpurepum oneHuBanus
HaumeHoBaHHe OLIEHOYHOIO 100-6anabHast aTudanabuas
cpeacrsa cucremMa cucreMma
3auer: OOyuaromuiicss 3HAeT OCHOBHBIE ONpEIENIeHUs, TOCIeI0BaTeNieH B 3a4TE€HO

YCTHBIM 0IIPOC

H3JI0KCHHUU MaTepuajia, ACMOHCTPUPYCT 6a3OBbIe 3HaHUsA AJUCHHIIIIUMHBI,
BJIa€CT HCO6XO[II/IMI)IMI/I YMCHHAMHU W HaBblKaMW IIPU BBIIIOJIHCHUU
J1a00pATOPHBIX 3aTaHHMH.

OOyyvaromuiicss He 3HAET OCHOBHBIX OIIPENENeHUH, HEMOCIeI0BaTeNIeH H HE 3a4TEHO
cOMBYMB B M3IIOKCHUU MarepHaia, He 00JalaeT omnpeneieHHONH CHCTEeMOM
3HAaHUM 10 OUCLMIUIMHE, HE B IIOJHOM Mepe BiaxeeT HeoOXOOUMBIMU
YMEHHUSIMH U HaBBIKAMH IIPU BBIIOJIHEHUH IPAKTUUECKUX 3a4aHUM.
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUU.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudaanbHas cucrema

Tekymuil KOHTPOIb:

3amuTa MHIUBUIYAJILHOTO 3a1aHust 2—
KontponsHas pabdora 2

Jomamaue 3a1aHus B BUIE 2-5
IIpe3enTanmii

IIpomexyTouHast aTTecTanus 3a4er
(9x3ameH) HE 3a4eT
Hroro 3a cemecTp 3auer

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanus mporpamMmbl [IpeayCMaTpUBAcT HCIOJIB30BaHHE B Ipoliecce OOydeHUs
CIIETYFOIIMX 00pa30BaTEeIbHBIX TEXHOIOTHIA:

- pOOJIeMHAS JICKITUS;

- MPOEKTHAsI e TEIbHOCTD;

- IPYIIIOBBIC AUCKYCCHH;

- IpernoaBaHue AUCIMIUTMHBI HA OCHOBE PE3y/IbTaTOB HAYYHBIX UCCIICIOBAHHN

- MOUCK 1 00paboTKa HH(OPMAIIUHU C UCTIOIB30BAHUEM CeTH MHTEepHET;

- AUCTAHIIUOHHBIC O6pa3OBaT€JII)HBIe TCXHOJIOTHH,

- WCIIOJIb30BaHUE HA JICKIIMOHHBIX 3aHATHSAX BHICOMATCPUAIIOB U HATJISTHBIX TOCOOUH.

7. INPAKTUYECKASA IOATI'OTOBKA
[TpakTHyeckas MOJroTOBKA B paMKax y4eOHON AUCIUIIMHBI HE peaIn3yeTcs.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUECCA I JIMIL C
OI'’PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbAA

[Ipu oOy4yeHuUM NHI] C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 370POBbS W WHBAJIUJIOB
UCIIONIB3YIOTCS TIOJIXObI, CIIOCOOCTBYIOIIME CO3JaHHI0 Oe30aphepHOil 00pa3zoBaTEeNbHON Cpebl:
TexHoJoruu auddepeHnnanu 1 UHAUBUAYAJIbHOTO OOyUYEHHUS, TPUMEHEHHUE COOTBETCTBYIOUIUX
METOJUK IO paboTe ¢ WHBAIMIAMHU, HCIOJIb30BAaHUE CPEACTB JTUCTAHIIMOHHOTO OOIICHHUS,
MIPOBE/ICHHUE JOTOJHUTENBHBIX WHIWBHAYATbHBIX KOHCYJIBTAIMNA MO H3y9aeMbIM TEOPETHYCCKUM
BOIIPOCAM U MPAKTUUECKUM 3aHATUSIM, OKAa3aHUE MOMOLIM MNpPHU MOATOTOBKE K MPOMEXYTOUHOU
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodyasi mporpamMma JUCHUTUITMHBI MOXKET OBITh aJIalTHpPOBAHA IS
obecrieueHnst 00pa30BaTEIHLHOTO MPOIECCca JTUIAM ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3JI0POBBS, B
TOM YHCJIC /TSl TUCTAHIIMOHHOTO O0YUYEeHUSI.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHBIE MaTepHuaabl TMPEACTABIAIOTCS B  (dopMax,
JIOCTYIIHBIX JIJISI U3YUYEHHUs CTYJACHTaMH C OCOOBIMH 00pa30BaTEIBLHBIMHU MOTPEOHOCTSIMU C YUYETOM
HO30JIOTUYECKUX TPy UHBAIUIOB!

JIisi MOATOTOBKM K OTBETY Ha MPAKTHUYECKOM 3aHSTHHU, CTYJIEHTAM C OTPaHHUYCHHBIMU
BO3MOKHOCTSIMU 37I0POBbSI CpEHEE BpEMsl YBEIIMUMBAETCS MO CPABHEHHUIO CO CPEAHUM BpEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.
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JI71st CTyJCHTOB ¢ HHBAJIMJHOCTBIO HITH C OTPAaHWYCHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbBSI (hopMa
NPOBEJICHUS TEKYLICH M IIPOMEKYTOYHOMN aTTeCTALUH YCTAaHABIMBACTCS C YIETOM HHIAMBUIYABHBIX
ncuxo(u3nueckux 0cOOCHHOCTEH (yCTHO, MUCBMEHHO Ha Oymare, NMCbMEHHO Ha KOMITBIOTEpE, B
¢dopMe TECTUPOBAHUS U T.II.).

[TpomexxyTodHast aTTecTalys MO0 JAUCHUILIMHE MOXKET HPOBOJUTHCS B HECKOJIBKO ITAIOB B
dopMe pyOEKHOr0 KOHTPOJS MO 3aBEPUICHUIO0 W3YUYCHHs OTICIBHBIX TEM AUCHMIUIMHBL. [Ipn
HEOOXOMMOCTH CTYACHTY IPEIOCTABISCTCS AOMOIHUTEIBHOE BPeMsl sl MOJrOTOBKH OTBETa Ha
3a4eTe WM HK3aMeHe.

JIist ocymIecTBICHUSI MPOLEAYP TEKYLIEro KOHTPOJIS YCHEBaeMOCTH M HPOMEKYTOUYHON
aTTecTallii OOYYalOIIMXCS CO3JAIOTCS, NpPU HEOOXOJUMOCTH, (OHIBI OICHOYHBIX CPEICTB,
aJlalTHPOBAHHBIC JUIS JIUL] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JJ0POBbSI U O3BOJISIIOIIIE OLICHUTD
JOCTHXKCHUE HMH 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTENIbHON IPOrpaMMme pe3ysibTaToB
o0y4eHHsI ¥ YpOBEHb C(HOPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBICHHBIX B 00pa30BaTeIbHON
nporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapakTeprucTUKa MaTepPHAbHO-TEXHUYECKOTO O0CCIICUCHHS JUCIUILIMHBI COOTBETCTBYET
tpeboBanusimu GI'OC BO.

MartepuanbHO-TEXHUYECKOE OOecreueHne TUCIUIUIMHBI MPU 00YYeHUH C UCIIOJIb30BAHUEM
TPAAUITMOHHBIX TEXHOJIOTUN 00yUYCHHUSI.

OcHameHHOCTh Y4eOHbIX ayIUTOPHUH,
JabdopaTopuii, MaCTepCKuX, OM0JIHOTEK,
CIIOPTHBHBIX 32JI0B, IOMeLIeHUH ISl XPaAHEeHUs U
NPOPUIAKTHIECKOT0 00CTy;KMBAHUA YUeOHOT O
000opynoBaHMS U T.II.

HanMeHOBaHHe y4eOHBIX ayIMTOPHIA,
JlapopaTopuii, MACTEPCKUX, OUOJIHOTEK,
CIIOPT3aJI0B, IOMENIeHUIi 1JIsl XpaHEHHUS 1
NPOPUIAKTHYECKOT0 00CTYyKMBAHUS
Y4e0HOro 000py10BaHNs M T.II.

119071, 2. Mockea, ya. /louckas, oom 39, cmpoenue 4

Aymutopust Ne6122 — xommproTepHbI Kiace st | KommiiekT yueOHoi MeOeln TEXHHIEeCKUe CpeJicTBa

[IPOBEICHUS 3aHATHN JIEKIIMOHHOTO u | oOydeHusl, CiTy>Kalue Ui IpeAcTaBlIeHus yueOHOoH
CEMUHAPCKOT0 THIIA, IPYIIIOBBIX U | uHpopManuu aynuTopun: 11 nepcoHaNbHBIX
WHJIUBHUIYAIBHBIX ~ KOHCYJbTAlMi, TEKYILEro | KOMIBIOTEPOB, IPOEKTOP, 3KPAH VISl IPOEKTOPA,
KOHTPOJIA U TIPOMEKYTOYHOM aTTECTALHN. MeEJI0Bas JOCKa, CIIELUAIU3UPOBAHHOE

o0opynoBaHue: NpubOp U3MEPEHUS
HEPaBHOMEPHOCTH MPSDKH, YecallbHAs MallliHa,
UTJIONPOOMBHAS MallliHa, pa3pe3Hasi MalllHa,
HCHBITATENbHBINA IPUOOP HA NCTUPAHHUE, BECHI
TEXHUYECKHE, MUKPOCKOIIBI, TEPMOIIPECC,

TE€PMOKaMeEPBHI.
[Momemenus aJisi CAMOCTOSITEILHOM PadoThI OCHAIIEHHOCTH MOMEIeHuH IS
o0yJaronmuxcs CAMOCTOSITeIbHOM PadoThI 00y4aIONIUXCS
(119071, 2. Mockea, yn. Manas Kanyscckan, 0.1, cmp.3)
YUTAJIbHBIN 3aJ1 OUOINOTEKH — KOMIIBIOTEPHAs TEXHUKA;

— TIOAKIIFOYCHHUEC K CCTHU «I/IHTepHCT»

Aymutopust Nel 154 — qutanbpHBIN 325 — Ilxadsl u cTemmaxu 1711 KHUAT U BHICTABOK,
OMOIMOTEKH: MOMEIEHUE U1l CAMOCTOATENBHOM | KOMILIEKT yueOHou Mebenu, 1 pabouee mecTo
paboThI, B TOM YHCIIE, HAYYHO- COTpyAHHKA U 3 pabodmx MecTa IS CTYICHTOB,
UCCIIE0BATENLCKOM, MOATOTOBKU KYPCOBBIX U OCHAaIIICHHBIC NIEPCOHAILHBIMU KOMIIBIOTEPAMU C
BBIITYCKHBIX KBATH(PUKAIMOHHEIX paboT MIOAKITIOUEHUEM K ceTH «VHTepHEeT» 1 obecredeHneM

JIOCTYTIA K DJICKTPOHHBIM OMOIHOTEKaM U B
AJIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeiy OpraHu3aluu.
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HaumeHoBaHue y4eOHBIX ayIUTOPHI,
JabopaTopuii, MAaCTepCKHUX, OM0JIHOTEK,
CIOPT3AaJI0B, NOMeELeHUH /IJIsl XPaHEHUS U
NPOPUIAKTHYECKOr0 00C/IyKHBAHMSA
y4e0HOro 000py10BaHus M T.II.

OcHalmeHHOCTh Y4eOHBIX ayIUTOPHH,
JadopaTopuii, MAaCTePCKHUX, OM0JIHOTEK,
CIIOPTHBHBIX 3AJI0B, IOMeLIeHUI ISl XPAHEeHUs U
NPOoPHIAKTHIECKOr0 00CTy;KMBAHUA YUeOHOT O
000py10BaHMS U T.II.

Aynuropust Nel155 — ynransHbli 3a1
OMOJMOTEKN: TOMELLEHHUE /11 CAMOCTOSATEILHOM
paboTHL, B TOM YHCIIE, HAYIHO-
HCCIICIOBATEIBCKOM, IOJrOTOBKH KYPCOBBIX U
BBINYCKHBIX KBAJTU(PUKAITUOHHBIX pa0oOT.

— Karanorn, xommekt yuebHo# Mmebenu, TpudyHa,
2 pabo4mx MecTa ISl CTYACHTOB, OCHAIIICHHBIC
[IEPCOHAIBHBIMHM KOMIIBIOTEPAMU C IMOAKIIOUECHHUEM K
cetn «MHTEpHET» U OOECIICUCHHEM JIOCTYTIA K
3JICKTPOHHBIM OUOJIMOTEKAM U B 3JICKTPOHHYIO
“H(OPMAITMOHHO-00pa30BaTEILHYIO CPEILy
OpraHM3allHH.

Aynuropust Nol 156 — unransHBIH 341
OMOIMOTEKH: TIOMELICHHUE IS CAMOCTOSTEIBHOM
paboTHI, B TOM YHKCIIE, HAYYHO-
HCCIIEI0BATEIBCKON, TOATOTOBKU KYPCOBBIX U
BBIITYCKHBIX KBaTH()UKATMOHHBIX PaOOT.

— Crennaxu A5 KHAT, KOMIDIEKT yuyeOHOU Meben,
1 pabouee mecTo cOTpyAHHKA U 8 pabodnx mMecTa It
CTYACHTOB, OCHAILIICHHBIE TIEPCOHATLHBIMH
KOMITBIOTEPaMH C MOJKIIIOYEHHEM K CETH

« HTepHeT» M obecrieueHneM 10CTyma K
AJNIEKTPOHHBIM OMOIMOTEKAM U B 3JICKTPOHHYIO
UH(POPMaIIOHHO-00pa30BaTENBHYIO CpELy
OpraHM3alHy.

MaTepI/IaHBHO'TeXHI/I‘IeCKOG obecneyeHne y‘le6H0ﬁ JUCHUITIIMHBI

npu oOydeHUu C

HCIIOJIb30BAHHUEM JJICKTPOHHOI'O O6y‘-ICHI/I$I N JTUCTAaHIIMOHHBIX 06p330BaT€JII)HI)IX TEXHOJIOTHHA.

Heo0xoaumoe o0opyroBanue

ITapameTpnl

TexHuuyeckue Tpeﬁona}ma

[lepconanbHeiil koMmboTep/ | Be0-0paysep

Bepcus nporpaMMHOTo obecriedeHus He

HOYTOYK/TLTAHIIET, umke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, SAnnekc. bpaysep 19.3
MUKPOQOH, OnepanmonHas cuctema | Bepcust mporpamMmmHOro obecriedeHus He
JUHAMUKH, Hmxke: Windows 7, macOS 10.12 «Sierray,
JIOCTYT B ceTh VIHTEpHET Linux
Beb6-kamepa 640x480, 15 xaapos/c
Muxkpodon JII000H
JuHaMuKY (KOJIOHKH WK | JTI00bIe
HAYITHUKH)
Certb (MHTEpHET) [TocTosiHHast ckopocTh He MeHee 192 kbut/c
TexHomornueckoe  oOeCnieYeHHE  pealid3alid  MPOTPaMMBbl  OCYIIECTBISIETCA  C
UCIIONIb30BAaHUEM  DJIEMEHTOB  DJJEKTPOHHOM  MHQOPMAIMOHHO-00pa30BaTENbHOW  CPEIbI

YHUBEPCUTETA.
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10.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIIAHBI

B m3amus Anpec caiita 9bC KoJin4ecTBo
Ne HaumenoBanue T'on HJIM JJIEKTPOHHOI'0 pecypca IK3eMILTSIPOB B
ABTOp(BI) (yueOHHUK, YII, HN3pareabcTBO -
n/n H3JaHusA MII 1 1p.) H3JaHus (3anonmnsemcs 01 u30anui 6 oud.moTexe
P- J1eKMPOHHOM 8U0e) YHuBepcHuTeTa
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIICKTPOHHBIC N3TAHUS
1 Cocunn D.A., MeTtopomorus Vyebnoe nmocodbue | M.:HUIL] 2016 http://znanium.com/catalog/pro -
[Motiznep b.H. JKCIIEpUMEHTA NHOPA-M duct/774694
2 Mertobl TeOpuH Mownorpadus M.:HUIL] 2018 http://znanium.com/catalog/pro -
Jemonypos B.T., IUIAHUPOBAHUS NHOPA-M duct/982205
Kursa B.B,, JKCIIEPUMEHTA B
JlutBuHOBa O.B., eme}r;pm
Ky3pmenko O.A. P
TEXHUUYECKUX 3314
3 KommbrorepHas M.: UL PUOP, http://znanium.com/catalog/pro -
K.B.Turos MaTeMaTHhKa: VYueOHoe nmocobue 2016 duct/523231
HUI] UH®PA-M
YuebHoe mocobue
4 [TnanupoBanue u https://e.lanbook.com/book/18 -
MaTeMaThdecKas 7754
Bepmmnun B. ., | o6paboTka VaeGHOE ocobHe 2022
Ilepues H. B. PE3yIbTATOB
XUMHYECKOTO
JKCIIEpUMEHTA
10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIC JICKTPOHHBIC M3TaHUS
1 Wudopmaruka: VYuebnoe nmocobue | M.: UHOPA-M 2018 http://znanium.com/catalog/pro -
IpOrpaMMHbBIE duct/937489
Smuma B.H. cpencTBa 2017 2
MIePCOHATEHOTO 2016 1
KOMITBIOTEpPA
2 Kosanesa O.B., 1. | Cratuctuuyeckas YuyebHoe rmocodue M. : DI'BOY 2012 http://znanium.com/catalog/pro 5
Peibaynuna M1.B. | obpabotka BITO "MI'TY um. duct/459197
JKCIEPUMEHTAIIbHBI A .H. Kocpruna"

X JaHHBIX



http://znanium.com/catalog/product/774694
http://znanium.com/catalog/product/774694
http://znanium.com/catalog/product/982205
http://znanium.com/catalog/product/982205
http://znanium.com/catalog/product/523231
http://znanium.com/catalog/product/523231
http://znanium.com/catalog/product/937489
http://znanium.com/catalog/product/937489
http://znanium.com/catalog/product/459197
http://znanium.com/catalog/product/459197
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3 HNudopmatuka: VYuebnoe mocobue | M.: UTHOPA-M 2018 http://znanium.com/catalog/pro
IPOTPaMMHBIE duct/937489
Slmu B.H. cpencTBa 2017
MEPCOHAIEHOTO 2016
KOMITbIOTEPA

10.3 MeToauueckue Matepraibl (yKa3aHUs, PCKOMEHIAIMK TI0 OCBOCHHUIO JUCIUTUIMHEI (MO

nyisi) aBTopoB PI'Y um. A. H. Kocreiruna)

Onrumusanus VYuebHo- Mocksa: PT'Y um. 2019 https://e.lanbook.com/book/16
Koponesa H.A.,
1 TEXHOJIOTHYECKHUX METOIUYECKOE A.H. Koceirnna 7007
IHomsixoBa T.H. —
MPOLIECCOB nocodue
Merozsl u Vue6HO- Mocksa: PT'Y um. 2022 https://e.lanbook.com/book/29
cpencTBa METOINYECKOE A H. Koceirnna 1227
Tlonsaxoma T. U., pea A —
2 " HACCIIENOBAHUA rnocodue
T'onatigo C. A.
TCKCTUJIBHBIX

MPOIIECCOB



http://znanium.com/catalog/product/937489
http://znanium.com/catalog/product/937489
https://e.lanbook.com/book/167007
https://e.lanbook.com/book/167007
https://e.lanbook.com/book/297227
https://e.lanbook.com/book/297227
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11. ”AH®OPMAIIMOHHOE OBECIIEYHEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypcsl 21eKTpOHHOM OHOINOTEKH, HHPOPMAITMOHHO-CIIPABOYHBIE
CUCTEMBI U IpoeccuoHanbHbIe 0a3bl JAHHBIX:

Ne i

DJIeKTPOHHbIE yYeOHble U3/1aHNs, JIEKTPOHHbIE 00pa3oBaTebHbIe pecypchl

=

OBC «JIanwpy» http://www.e.lanbook.com/

«Znanium.comy Hay4HO-u3aaTesIbckoro neHtpa «Mugpa-M» http://znanium.com/

00O «HanmonanwsHas anektponHas oudnuoreka» (HOB) http://H36.pd/

e~

DnexTpoHHO-6n6IHOTeuHas cuctema (OBC) «FOPAMTy https:/biblio-online.ru/

IIpodeccnonanbHabie 6a3bl JAHHBIX, HHPOPMALHOHHBIE CIPABOYHBIE CHCTEMBI

http://elibrary.ru/defaultx.asp

JTAaHHBIX 110 BCEM OTpACisiM HaykK;

- KpPYNHEUIIUNA POCCHUMCKUN WH(OPMAIMOHHBIA MOPTAJ AJICKTPOHHBIX XKypHAJIOB U 0a3

http://www.garant.ru/ - CnpaBouto-nipaBoBas cucrema (CIIC) «I"apanT», KOMIUIEKCHAs
paBOBasi MOACPIKKA MOJIb30BaTes el 10 3aKOHOaTeNIbCTBY Poccuiickoi Deneparyu

«HDUKOH» http://www.neicon.ru/

baza nanneix B Mupe Academic Search Complete - oOmmpHas TOJTHOTEKCTOBAs HAYIHO-
uccinenoarensckas. CoOIEpXKUT TONHBIE TEKCTHl THICAY PEIEH3UPYEMBbIX HayYHBIX
’KYpHAJIOB [10 XUMHH, MAIMHOCTPOCHUIO, Ppusuke, Ononoruu. http://search.ebscohost.com

11.2. IlepedyeHb mporpaMMHOTO 0OCCTICUCHUS

Neri/in

I[IporpammHoe o0ecnieueHue

PekBU3UTHI NOATBEPKAAIOIIETO
JokyMeHTa/ CBOOOAHO pacnpocTpaHsieMoe

Windows 10 Pro, MS Office 2019

koHTpakT Ne 18-DA-44-19 ot 20.05.2019

PrototypingSketchUp: 3D modeling for
everyone

KoHTpakT Ne 18-DA-44-19 ot 20.05.2019

V-Ray ms 3Ds Max

KOHTpakT Ne 18-DA-44-19 ot 20.05.2019

Office Pro Plus 2021 Russian OLV NL Acad AP
LTSC

KoHTpakT Ne 60-DA-44-21 ot 10.12.2021

Microsoft Windows 11 Pro

KoHTpakT Ne 60-DA-44-21 ot 10.12.2021



http://www.e.lanbook.com/
http://znanium.com/
https://biblio-online.ru/
http://elibrary.ru/defaultx.asp
http://www.neicon.ru/
http://search.ebscohost.com/

JUCIUIVIMHBI/MOAY JIsA
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JUCT YUYETA OGHOBJIEHUI PABOYEM ITPOI'PAMMBI YYEFHOM

B pabouyro nporpaMmy y4eOHON AUCIUIUIMHBI/ MOYJISI BHECEHBI U3MEHEHUS/OOHOBICHUS U
YTBEPKACHBI Ha 3acelaHuu Kadeapol:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep M3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




