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1.  OBIIME CBEJIEHMS

VYyeOnass nucuuiuinHa «llnanupoBanme u marematudeckass 00paboTkKa pe3ysIbTaToOB
XUMHUYECKOT0 SKCIIEPUMEHTA» U3y4aeTCsl B IECTOM CEMECTPE.
Kypcogas pabota/KypcoBoii mpoekT — He mpeaycCMOTpeHa

1.1. dopma npoMeKyTOYHOHN aTTECTALUU:
3aueT
1.2. Mecto yuebHo#l nucuuiuiniel B cTpyktype OITOIT

Vuebnas nucuuiuinHa «l[lnaHupoBanue U Matemarudeckas oOpaboTKa pe3ysbTaToB
XUMHYECKOT0 SKCTIEPUMEHTA» OTHOCUTCS K (paKyIbTaTUBHBIM AUCIUILINHAM
OcHoBoil [uia ocBoeHMsl aucuUIUIMHBL «[lnaHupoBanme u Maremarudeckas oOpaOoTka
PE3yIBTATOB XUMHUECKOTO IKCIIEPUMEHTA) SBIISIOTCS PE3yIbTAThI 00yUEHHS IO MPEIIESCTBYIOIIM
JUCLIUIUINHAM M IPAKTUKAM:
- Maremaruka.
— WNHudopmanroHHble 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B IPO(ECCHOHAIBHOM
NESITEIbHOCTH.
— OCHOBBI OPraHMYECKON XUMHUH.
- AHaJIUTUYECKAS XUMUS.
- XHMHS HEOpraHUYeCcKas
Pesynprathl oOyueHuss mo JucuuiviMHbl «[lnaHupoBaHme M MaremaTHuecKas
00paboTKa pPe3yIbTaTOB XMMHUYECKOTO IKCIIEPUMEHTA» UCIOIB3YIOTCS TIPU U3YyYCHHUU CIICAYIOLINX
JUCLUIUIAH U MIPOXO0KJIEHUS IPAKTHK:
- CucreMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS YITAKOBOYHOI'O U
NOJUrpaduyecKoro Npou3BoOCTBA
Pesynbrarel ocBoeHus aucuuiuinHel «llnmaHupoBanue u matemaruyeckas oopadoTka
pe3yabTaTOB XMMUYECKOT0 HKCIIEpUMEHTay B JJalibHEHIIeM OyAyT UCIIOIb30BaHbI IIPU MTPOX0XKICHUN
yu4eOHOM U MPOW3BOJCTBEHHOW MPAKTUK W (MJIM) BBINOJIHEHWU BBITYCKHOM KBaNM(UKAIIMOHHOU
paboTHI.

2. IEJHW U TNIAHAPYEMBIE PE3VJIbTATHI OBYYEHUS MO
TV CHUTIJIMHE

Henssmu wu3yuenuss pucuumuiuHbl «llmanupoBaHne u MartemaTudeckas o00palboTka
PEe3yJIbTATOB XMMUUYECKOI0 DKCIIEPUMEHTA» SABJISIOTCS:
- 03HAKOMJICHHE C BUJAMU U TMOPSIKOM MIPOBEICHUSI HAYYHO-HUCCIIEA0BATEIbCKUX PadoT;
- W3YYECHUE TEOPETUKO-IKCIIEPUMEHTAIBHBIX METOJOB HCCIEAOBAHUS XUMHYECKHX U
XAMHKO-TEXHOJIOTUYECKUX MPOIIECCOB;

- M3y4YEHHUE METOOB IJIAHUPOBAHUS IKCIIEPUMEHTA,

- 00paboTKa 1 aHaIH3 Pe3yIbTaTOB IKCIIEPUMEHTANBHBIX UCCIIETOBAHUH SIS TTOTyUeHUS
MaTeMaTUYECKUX MOJEIIEH.

- OoCBOCHHE (YHKIIMOHATHHO-UYHUCIOBBIX PACY€TOB B MATEMATHYECKUX IPUKIIATHBIX

nporpammax, ohopmMIIeHIE HAyYHBIX OTYETOB IO padoTe.

- dbopMupoBaHHe y OOYJarOMIMXCs KOMIETECHIIMH, YCTaHOBJICHHBIX 00pa3oBaTENbHOMN

nporpammoit B cootBeTcTBUU ¢ ®I'OC BO 110 1aHHON AUCUUIUIAHE.

Pesynprarom o0yueHHS MO y4yeOHOW AMCHIMILIMHE SIBISICTCS OBJIAJCHHE OOYYArOIIMMUCS
3HAHUSIMU, YMEHHMSIMH, HABBIKAMU M ONBITOM JESITEIBHOCTH, XapaKTEPU3YIOIIMMHU MPOLECC
dbopMUpOBaHUS KOMIIETEHIIMII M OO0ECIeYynBaIOIIUMHU JOCTH)KCHHUE IUJIAaHUPYEMbIX Pe3ylIbTaToOB
OCBOCHUS y4eOHON AUCIUTLITMHBI



2.1.

DopmMupyeEMbIE KOMIIETECHIIMN, HHAUKATOPBI JOCTUKECHHS KOMIIETCHIIUH,

COOTHECEHHBIE C INUIAHUPYCMBIMU pE3yJibTaTaMH 06y‘IeHI/I}I 110 JUCILUITIINHE.

Kox m HauMeHOBaHHe
KOMIIeTeHINH

Koa m HanmMeHOBaHHe
HHAUKATOPA
JTOCTHKEHHSI KOMIIETeHI{NH

Ilnanupyemblie pe3yJibTaThl
00y4eHMs 10 TUCIUILIHHE

VYK-1 Cnocoben
OCYILECTBIIATH MTOKCK,
KPUTUYECKHUM aHAJIU3 U CUHTE3
WHPOPMALIUH, TIPUMCHSTh
CHUCTEMHBIN MOAXO0J I
pelIeHns TOCTaBICHHBIX 3a1a4

N/-YK-1.4 ItanupoBanue
BO3MOYHBIX BAPUAHTOB PELICHUS
MTOCTABJICHHOM 3a/1a4¥, OI[CHKA UX
JIOCTOWHCTB ¥ HEJIOCTATKOB,
OTIpEJICIICHHE CBSI3U MEXKITy HUMHU
U OKUJAEMBIX PE3YJIbTaTOB MX
pelieHus

N-YK-1.5 IlocnenoparenbHoe
pelieHue 3a1a4, BHIpaboTka
KOHKPETHBIX aJITOPUTMOB U
YEeTKOE CJIeJOBaHKE IUIaHY,
BBICTpauBaHHE KOMOMHAIH,
MIEPEKITIOUEHUE MEX Y 3a1a4aMH,
MIPOCIIeKMBAaHIE TPUIUHHO-
CIICICTBEHHBIX CBSI3EH,
CBSI3aHHOCTH U LIEJIOCTHOCTH
JIOTHYECKHX onepanui

YK-2 Criocoben ompenensrs
KpyT 3a/1a4 B paMKax
MOCTaBJICHHOM 1SN U
BEIOMpATh ONTHMAaIHHBIE
CIIOCOOBI UX PEUICHUS, UCXOIS
U3 AEHCTBYIOIINX MPABOBBIX
HOPM, HMEOIIUXCS PECYPCOB
Y OTpaHUYECHUI

WNJI-YK-2.1 Ananu3 mias-
rpaduka peanu3aiyy NpoeKTa B
1LIEJIOM U BBIOOP ONTHUMAJILHOTO
croco0a penieH st MOCTaBJICHHBIX
3aj1a4, MOKMCK AbTePHATUBHBIX
BapUAHTOB TS JOCTHKCHHUS
HAMEUYEHHBIX PE3yJIbTaTOB

IIK-3 Criocoben
AHAJIM3UPOBATH ITPUYNHBI,
BBI3BIBAIOIINE CHUKECHUE
Ka4yecTBa MPOIYKIUH Ha BCEX
CTagusaX Nporu3BOACTBECHHOI'O
Mporiecca, BhISIBISATH MPUIHHBI
BO3HUKHOBEHHS 1e(DEKTOB,
pa3pabaThIBaTh TIAHEI
MEPOIPHUITUAN TI0 UX
YCTPaHEHHIO

NA-TIK-3.3 OcymecteneHve
oOMeHa uH(OpMalnel, 3SHaHUAMHU
M OITBITOM C WIEHAMH KOMAaHIEI;
OLICHKA MJICH JPYTHX YICHOB
KOMAaHIBI I JOCTHKEHUS
MOCTaBJICHHOM 1IN

ITIK-5. Cmocoben
peaTn30BLIBATL U
KOPPEKTUPOBATH
TEXHOJIOTMUECKU mpo1iecc
MOJTy4eHHs1, MOAU(UKALINH,
CONPOBOXKJICHUS TEXHOJIOTUH
MPOU3BOJICTBA MAaTEPUAJIOB U
MPOIYKIMH
ourpadUIECKOTO 1
YIaKOBOYHOI'O ITPOU3BOJICTBA,
B TOM YHCJIE TIOJTMMEPHBIX
IJICHOYHBIX MATEPHANIOB C
MIPUMEHCHUEM TEXHUUYECKHUX U
MPOTPAaMMHBIX CPENICTB

W/I-T1K-5.2 Beinenenue
HanOoJIee BaXKHBIX HOPMATHBHBIX
3HAYCHHUH TEXHOJIOTHUSCKHX
napaMeTpoB Tporecca Ipu
MPOM3BOJICTBE HOBBIX
MOJMMEPHBIX MATEPHAIOB U
JPYTUX MaTepUAIOB IS
noiurpaduu U yImakoBKH C LENbIO
KOPPEKTHPOBKH MapaMeTPOB
TEXHOJIOTMUYECKOT0 Impolecca
MPOM3BOJICTBA IIPH BBITYCKE
KOHKYPEHTHOCIIOCOOHOH
MPOIYKIIUH

- M3MepsieT u paccUUTHIBAECT
MIOKA3aTeNd XUMHUECKHX MPOLIECCOB,
apaMeTpPoOB CTPYKTYPHI

oty paOpUKaTOB U POJYKTOB,
CBOICTB MaTepHaJoB.

- AHanmu3UpyeT XUMHYECKHE U
XMMHUKO-TEXHOJIOTHYECKHE
MPOIIEeCCHl ¥ BEIOMpAET (haKkTOpHI U
KPUTEPHU TSI IPOBEICHUS
9KCIIEPUMEHTA.

- CaMOCTOATENbHO aHAJIN3UPYET,
COIIOCTABIISIET ITOJIyYCHHBIE
Pe3yIbTaThl M MOKET OLIEHUTD
COCTOSIHUE HCCIIEyEeMOTO dTara
HaYYHO-UCCIIEIOBATENBCKON PaOOTHI.
- CaMOCTOATEJIBHO UCIIONIB3YET
HAYYHO-TEXHUUECKYIO JIUTEPATYPY,
MEPBOMCTOYHHUKH TI0 UCCIIEyEMOMY
BOIIPOCY TEXHOJIOT'HHU, aHATU3UPYET
UX coAepKaHue, AEMOHCTPUPYET
MOJTy4eHHbIE 3aBUCHMOCTH,
OIMCBIBAET PE3YNbTATHI
uccienoBanui, GopMyIupyeT
BBIBO/IBI 10 MPOJIEIaHHON padoTe Ha
UX OCHOBE.




3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI/MOIYJIA

O61mas TpyA0EMKOCTh y4eOHON AUCHUIIIMHBI IO YUeOHOMY IJIAaHY COCTABJISIET:

Ounas dpopma o0yueHus 2 3.e. 64 qgac.

3.1. Crpykrypa yuyeOHOH TUCIUTUIMHBI U 00YyYaIONIUXCs TI0 BUAM 3aHITHIA
(ounas gopma oOyueHuUs)

CTpyKTypa 1 00beM JHCIMILIHHBI

- KonTtakTHas aynutropHas padora, | CamocrosiTeJbHas padoTa
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3.2. Crpykrypa yueOHON JUCIUTIINHBI AJI1 00yUYarOIIMXCs IO pa3jiesiaM U TeMaM TUCIHUIUIMHBL: (09Has ¢opma oOydeHUs)
Ilnanupyembie Buabl yueoHo# padoThl
(KOHTPOJIUpPYEMBbIE) KonrakTHas padota
pe3yJIbTaThI o - Buasl 1 ¢opMbI KOHTPOJILHBIX
OCBOEHMSI: © © E o & % MeponpUsTHIi’, 06ecneq{mammne no
KOII(LI)“ HanmenoBanmne pasaelos, TeM, > = g = £ g g :? 5 COBOKYINHOCTH TEKYIIIMH KOHTPOJIb
(dhopmupyemoii(bIx) (opma(bl) IPOMEKYTOUHON aTTECTALMHI g 2 = g g5 3 E: = § YCIIeBaeMOCTH,
KomneTeHuun (i) n =) E = E_ = E = E e S g (pOpMBI IIPOMEKYTOYHOI0 KOHTPOJIA
HHANKATOPOB g 2 g g é = = z E S é ycneBaeMoCTH
JOCTHREHHS = = E = 8 = § =S & E
KOMIIETCHIIMHN
IlecToii cemecTp
16 16 32
Pa3nen |. [IpenBapuTebHbBIH YKCIIEPUMEHT.
WUI-YK-1.4; Jexmus 1 2
NA-YK-1.5; UucnoBele W (GYHKIMOHAIBHBIE  XapPaKTEPUCTHKU
NA-YK-2.1; CIy4yalHBIX  BENWYMH. ToueyHOe W  HHTEPBaJIHHOE
NA-TIK-3.3; OIICHWBaHWE TTapaMETPOB.
KonTpons moceniaeMocTH.
NA-TIK-5.2 .
WI-YK-1.4; 5 YcTHBII onpoc.
UJI-YK-1.5; JMewonx 2
V-YK-2.1: [IpumeHeHne OCHOBHBIX CTATUCTHUYECKUX KPHUTEPHEB IS
VT-TIK-3.3: CpaBHEHUS YHCIIOBBIX XapaKTePUCTHUK.
NA-TIK-5.2
Pa3zjnen |l. AKTUBHBIH KCIIEPUMEHT.
HNJ1-YK-1.4, Jexuus 1 4
NA-YK-1.5; 1.1.  IlnaHupoBaHM€  AaKTHBHOIO  OAHO(AKTOPHOIO
NA-YK-2.1; JKCIIEPUMEHTa. BRIOOp BUIa perpeCCUOHHOM MOJICIH.
NA-T1K-3.3; 1.2 Tlopsmox o00pa®OTKH pe3yibTaTOB OAHO(PAKTOPHOIO
NA-TIK-5.2 9KCIEPHUMEHTA. KonTposns nocenaeMocT.
Eﬁ_ziig Mexcunst 2 2 YcTHBIH ompoc.
WI-YK-2.1: IInanupoBanue AKTUBHOT'O MHOTO(aKTOPHOTO
VJI-TIK-3.3: 9KCIIEPHMEHTA.

WJI-TIK-5.2

[onuslit pakropHbIil skcniepumenT (I1DD).




Ilnanupyembie
(KOHTPOJIUpPYEMBbIE)
pe3yabTaThl
OCBOCHMA:
Ko(bI)
(popmupyemori(bix)
KoMneTeHunu(i) n
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTeHIH i

HaumeHnoBanue pa3aenos, TeM;
¢opma(bl) IPOMEKYTOYHOH ATTECTALMH

Bujabl yueoHo# padoThl

KonrakTHas padota

IIpakTH4eckue
3aHATHS, YaC
JlaGopaTopHbie
padoTn/
HHAMBHAYaJbHbIE
3aHATHS, YaC

IIpakTuyeckas

moaAroToBKa, yac

CamMocTosiTeJTbHAS

pa6ora, yac

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

Jeknus 3
PorarabensHbINH LIEHTPAJIbHBIN KOMITO3UIIMOHHEIN
skcniepuMeHT (PIIKD). D-onTumanbHble MATPHIIBL.

N | Jlekuuu, 4ac

Buasl v ¢gopmMbl KOHTPOJIBHBIX
MepoNpHsATHii', 00ecnednBaoIIne 110
COBOKYIIHOCTH TeKYIIHii KOHTPOJIb
yCIeBaeMOCTH;
¢opMBI TIPOMEKYTOUYHOT0 KOHTPOISA
ycneBaeMoOCTH

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

Paznen |11 lnTepnperanust MaTeMaTH4YecKOil Mo/1eJIH.
OnruMu3anms uccjieayeMoro npomecca

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

Jlexmusa 1
1.1. OgHOMEpHAs ONITUMH3AITHS.
1.2. MHOTOMEpHAS ONITUMHU3AIIHSI.

Kontpoinp nocemaemocTu.
YcTHBIM omnpoc.

WJ-YK-1.4;
UJI-VK-1.5;
WJI-VK-2.1;

JladopaTtopHoe 3ansiTue 1
OnpenieneHne  YHCIOBBIX
BCJIMYHH.

XapaKTePUCTUK  CIyYalHBIX

JlaboparopHas pabora.




Ilnanupyembie
(KOHTPOJIUpPYEMBbIE)
pe3yabTaThl
OCBOCHMA:
Ko(bI)
(popmupyemori(bix)
KoMneTeHunu(i) n
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTeHIH i

HaumeHnoBanue pa3aenos, TeM;
¢opma(bl) IPOMEKYTOYHOH ATTECTALMH

Bujabl yueoHo# padoThl

KonrakTHas padota

Jleknum, yac

IIpakTH4eckue
3aHATHS, YaC
JlaGopaTopHbie
padoTn/
HHAMBHAYaJbHbIE
3aHATHS, YaC

IIpakTuyeckas

moaAroToBKa, yac

CamMocTosiTeJTbHAS

pa6ora, yac

Buasl v ¢gopmMbl KOHTPOJIBHBIX
MepoNpHsATHii', 00ecnednBaoIIne 110
COBOKYIIHOCTH TeKYIIHii KOHTPOJIb
yCIeBaeMOCTH;
¢opMBI TIPOMEKYTOUYHOT0 KOHTPOISA
ycneBaeMoOCTH

WJI-TIK-3.3;
WJI-TIK-5.2

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

JlabopaTropHoe 3aHsiTue 2
CpaBHEHUE YHCIOBBIX XapaKTEPUCTHK MO BBEIOOPOYHBIM
JTAHHBIM.

N

JlaboparopHas pabora.
Konrtponbhas pabora

UJ-VK-1.4;
WJI-VK-1.5;
UJ-VK-2.1;
WJI-TIK-3.3;
WJI-TIK-5.2

JlaGopaTopHoe 3aHsiTHE 3
OnpeneneHne JTUHEHHON OAHO(DAKTOPHOU PETrpecCHOHHOM
MOJIEJI 110 pe3yJIbTaTaM SKCIIEPHUMEHTA.

JlaboparopHas pabota
MHuBuyalbHOE JOMAILIHEE 3aJaHUE

NJ-YK-1.4;
UJI-VK-1.5;
UJ-VK-2.1;
WJI-TIK-3.3;
WJI-TIK-5.2

JlaGopaTopHoe 3ansiTue 4
Onpenenenue HEeJIMHEHHOU 0JTHO(haKTOPHOI
PErpeCcCHOHHOM MOJIENH 110 Pe3yIbTaTaM 3KCIepHMEHTa

JlaboparopHas paboTa

VJ-YK-1.4;

JlaGopaTopHoe 3aHsiTHe 5

JlaboparopHas paboTa




Ilnanupyembie Bujabl yueoHo# padoThl
(KOHTPOJIUpPYEMBbIE) KonrakTHas padota
pe3yJIbTaThI o - Bujasl 1 ¢opMBI KOHTPOJILHEBIX
OCBOEHMSI: © ° E - % MepoNpHsATHii', 00ecnednBaoIIne 110
KO/I(bI) HaumeHnoBaHue pasjiesioB, TeM; o 2 o Z 2 g s 7 B COBOKYMHOCTH TeKYIIHii KOHTPOJIb
dhopmupyemoii(bIx) dopma(bl) MPOMeKYTOUHOIH aTTeCTAIHMHA g § 5 & gr § % = § yCIeBaeMoCTH;
a L = -~ = & =
KOMIeTeHnuu(i) u = = E g E = = = 5 & ¢opMBbI IPOMEKYTOYHOT0 KOHTPOJIS
HHIUKATOPOB g = = S o = = = 2 g o ycneBaeMocTH
AOCTHAKEHUS & & = = € =23 & ) & 'S
KOMIIeTeH LM i a=n = =
NA-YK-1.5; [lomuerii  daxTopHBIl  3KcmepumeHT.  OmpeneneHne IIucbMeHHBIN OTUET € pe3yJbTaTaMu
NA-YK-2.1, MHOTO(aKTOPHOH PEerpecCHOHHON MOAETH MO pe3ylbTaTaM BBIIIOJIHEHHBIX PAaCUETHBIX 3aJaHUN
WJI-T1K-3.3; SKCIIEPUMEHTA.
NA-TIK-5.2
NA-YK-1.4; 2 4
I/Iﬁ VK-1 53 JlaGopaTopHoe 3ansiTHe 6
.5; o N N
MpeaeIeHUe MHOTO(PaKTOPHON perpecCuOHHON MOJIENH 110
NA-YK-2.1; pea b PHOM PETp A JlaboparopHas padota
WIT-TIK-3.3; poTaTabeabHOro LIEHTPaJIbHOTO KOMIIO3ULIUOHHOTO
. )
JKCIIEPUMEHTA.
VJI-TIK-5.2 P
NA-YK-1.4; 2 4
NA-YK-1.5; JlaGopaTopHoe 3ansiTue 7
NaA-YK-2.1, Onpenenenne MHOTO(AaKTOPHOM PerpecCHOHHOI MOJIENTN Jlaboparophast pabora
NA-TIK-3.3; no Matpuniam KoHo u bokca.
N-TIK-5.2
NA-YK-1.4; 2 4
I/Iﬁ VK-1 51 JlaGopaTopHoe 3ansiTue 8
o OnrTumusanusa perpecCUoOHHON 0THOMaKTOPHON MOJIENH.
NA-YK-2.1; Perp ¢ p JlaboparopHas pabota
WIT-TTK-3.3; AHanuTHYECKHI METOJ ONITUMHU3AUK. MeTo 1 30JI0TOro
. )
CeUueHHUs (IMXOTOMUU).
WJI-TIK-5.2 (n )




Ilnanupyembie
(KOHTPOJIUpPYEMBbIE)
pe3yabTaThl
OCBOCHMA:
Ko(bI)
(popmupyemori(bix)
KoMneTeHunu(i) n
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTeHIH i

HaumeHnoBanue pa3aenos, TeM;
¢opma(bl) IPOMEKYTOYHOH ATTECTALMH

Bujabl yueoHo# padoThl

KonrakTHas padota

Jleknum, yac

IIpakTH4eckue
3aHATHS, YaC
JlaGopaTopHbie
HHAMBHAYaJbHbIE
3aHATHS, YaC

IIpakTuyeckas

moaAroToBKa, yac

CamMocTosiTeJTbHAS

Buasl v ¢gopmMbl KOHTPOJIBHBIX
MepoNpHsATHii', 00ecnednBaoIIne 110
COBOKYIIHOCTH TeKYIIHii KOHTPOJIb
yCIeBaeMOCTH;
¢opMBI TIPOMEKYTOUYHOT0 KOHTPOISA
ycneBaeMoOCTH

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

JlaGopaTropHoe 3ansiTue 9

OnTuMH3anys perpecCHOHHON MHOTO(aKTOPHOM MOIEIH.
AHanUTUYECKUI MeTO]T 0€3YCIIOBHOM U YCIOBHOM
ONTUMM3ALIUH.

o padoTn/

+ | pa6ora, yac

JlaboparopHas pabota

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

JlaboparopHoe 3ansitue 10
[TpuMeHeHue MPHUKIATHBIX KOMITBIOTEPHBIX MPOTPaMM JIJIs
00pabOTKH pe3yJIbTaTOB AKCIIEPUMEHTA

JlaboparopHas padota

HUTOI'O 3a mecToii cemecTp

16

16

32

3auer




3.3.  Kparkoe conepkanue yueOHON AUCIUTIIUHBI
HaumenoBanue pasgeiia u
Ne man Conep:xanue pasaesia (TeMbl)
TeMbI THCIUTLIHHBI
Jleknumu
Pazmen |.  YucnoBele u
(yHKIIOHATBHEIE
N Otambl TPOBEACHUS HAYyYHO-HCCIEIOBATENBCKUX PadoT.
XapaKTePUCTUKH CIyYaiHbBIX
Jexuus 1. Maremaruueckass ~ MOJIENb. 3aKkOHBI  pacHpeIcICHI
BEJIUYMH. Toueunoe 5 N
CITy4YaiiHbIX BeIMIUH. YHCIOBbIE XapaKTePUCTUKH.
WHTEpBaJbHOE OICHUBAHHE
TapaMeTpoB.
Paznen l. [Ipumenenue
OCHOBHBIX  CTaTUCTUYECKHX
Texcius 2 KpuTepueB Uil cpaBHeHHWs | JloBepUTenbHBIE  OMIMOKA  YHCIOBBIX  XapaKTEPUCTHK
YUCIIOBBIX  XapaKTEPHCTUK | CIyJalHBIX BeNW4YWH. J(OBEpHUTENBHBI HWHTEPBAN CPEIHErO
MIPOAYKTa WIH | 3HaYSHUS.
TEXHOJIOTMYECKOTO
mporiecca.
Pasnen Il Martpuna IJIAHUPOBAHUS SKCIIEPUMEHTA. MeTtonpt
' TUTAHUPOBAHUS aKTHBHOTO SKCIIepuMeHTa. Be1Oop akTopos u
1.1. [TmarupoBanmne .
YpOBHEH UX BapbUPOBaHUSI.
aKTUBHOTO OJHO(AKTOPHOIO
Marematndeckas MOJeNb, Tolydyaemas TIO0 JaHHBIM
Jlexuusa 1 | sxcnepumenTa. Beibop Buaa
- aKTHUBHOTO 3KcriepuMeHTa. Onpeenenre noIXosIero Buaa
PETPECCHOHHON MOJIEIH. .
perpeccuoHHON MOJIEIH.
1.2 Tlopsimok 00paboTKH
C3VIILTATOR [lopsinok 00pabOTKKM MaHHBIX AKTHBHOTO OTHO(AKTOPHOTO
pesy JKCIIEPUMEHTa M JUHEWHOH W mapaboiudeckoit
0THO(aKTOPHOTO .
pErpecCCUOHHON MOJIEINH.
SKCIIEPUMEHTA. o
Br16op Buia HEMMHEHHON MOeIH.
Pazpen 1.
IInanupoBanue  akTUBHOro | MaTpuua IUIaHMpOBaHUs 3KcrepumeHTa. HartypanbHbele u
Jlexuus 2 | MHOTO(aKTOPHOTO KOJIMpOBaHHbIe 3HaueHHst (akTopoB. CBOHCTBa MaTpHIIBI
JKCIIEpUMEHTA. [1PD. YcnoBHbIe 0003HAYEHUSI CTPOK.
[Momubrii hakTOpHBIH
skcrnepument (I1D3).
Pasen Il Perpeccuonnas mHorodakTtopHas MoJiellb, TOJydaemas Mo
: . pesyasTatam PLIKD.
PoTarabenbHbIii
N CopeprxaHre MaTPHUIIbI TUTAHUPOBAHUSI.
Jlexnusa 3 LEHTPAJIbHBIN
. Marpunbst Kono u Bokca. ITopsimok 00paboTKH pe3ynbTaToB
KOMTIO3UIIMOHHBIH SKCIICDHMEHTA
skcriepument (PLHKD). D- p ’ N
Hccnenosanne pe3yabTaTOB perpeccuoHHON
ONITUMAJILHBIE MATPUIIBL. N
MHOTO(aKTOPHON MOJENH BTOPOTO MOPSIKA.
Paznen IlI.
11 Ontomepas WuTeprniperanus ypaBHEHUS perpeccuy. MeTtobl
Jlexknua 1 Oi‘Il:I/IMI/BaLII/Iﬂ P ONTHUMM3AIIUHA 0IHO(aKTOPHOI MOJIENH. MeTobl
' ONTHMHU3ALUN MHOTO(QAKTOPHONH MOJENIH. AHATUTHYECKHE U
1.2. MHOTOMEpHAas
YHCIICHHBIE METOIBI ONITHMHU3ALIH.
ONTHMH3AIINS.
JlabopaTopHbIe 3aHATHS
Jladopatop | OmpeneneHne YUCIOBBIX . .
N [IpoBenenHre ucbITAaHU HA PA3PHIBHONM MAIIIMHE 10 TPYIIIaM.
HOe XapaKTePUCTHK CIyYaiHbIX N
Pacyer 4nCIOBBIX XapaKTEPUCTHK [T TTOTyY€HHOW BRIOOPKH.
3aHaTHe 1 | BennuuH.
TaGopato CpaBHEHHE pe3yNbTaTOB, MOJYYEHHBIX Ha MPEIbIIyIei
Hoe parop CpaBHEHHE YUCITOBBIX nmabopaTtopHoit pabore. IIpoBepka 0HOPOTHOCTH IHUCIICPCHIt
XapaKTePUCTHUK I10 M0 CTATUCTUYECKUM KPUTEPHUSIM:
3aHfATHE 2

BI:I60pO‘lHBIM JaHHBIM.

- @uepa
- Koxpena
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- baptnera

KonrtponpHas pabota

JlabopaTop
Hoe
3aHsaTHE 3

OmpeneneHne TUHEHHON
omxHO(aKTOPHOM

PETrPECCUOHHON MOJENHN TI0
pe3yibTaTaM SKCIIePUMEHTA.

O0paboTka pe3yabTaToB OJHO(DAKTOPHOTO IKCIICPUMEHTA!
3.1. Ompenenuts TOCTPOYHBIE CpPEJAHHE 3HAUYEHUA U
JUCTIEPCUH ISl SKCTIEPIMEHTANBHBIX 3HAUCHHA.

3.2. BeINOSHUTH MPOBEPKY HAIMYUS PE3KO BBIICISIOIIUXCS
3HAYECHUMU.

3.3. [IpoBeputh runote3y 00 OTHOPOTHOCTH AUCIIEPCHH.

3.4. PaccunTaTh TUCTICPCHIO BOCTIPON3BOIUMOCTH.

3.5. OnpenenuTs BUJ PErpPeCCUOHHON MOJEIHN U PaCcCUUTATh
KO3 PUITMEHTHI PETPECCHH.

3.6. PaccunrtaTh IOHCTIEPCHIO aaeKBaTHOCTH M IIPOBEPHUTH
TUIOTE3y 00 aJeKBaTHOCTU IMOJYYECHHOW PErpecCHOHHOMN
MO/IEIIH.

3.7. [IpoBepuTth 3HAYUMOCTH K03(h(PpHUIIMEHTOB perpeccuu.
3.8. Ompenenutb AOBEPUTEIHHBIC HWHTEPBAIBI CPEIHUX
3HAYCHUH BBIXOJHOTO MapamMeTrpa 0Opu (PHUKCHPOBAHHOM
3HauYeHUM (PaKTopa.

3.9.  OnpenenuTs  JOBEPUTEIbHBIE  HHTEPBAJBl  JJIS
VHJUBULYAJIBHBIX 3HAYEHUN BBIXOAHOIO IIapameTpa IIpH
Ka)KIOM ypOBHE (haKTopa.

3ammTa UHAUBUTYAIbHOTO 3aJaHus.

JlaGoparop
HOe
3aHaTHe 4

OmpeneneHue  HEIUHEUHOM
0THO(aKTOPHOU

PErpecCHOHHON MOJIENI 110
pe3yibTaTaM SKCIIePUMEHTa

CocraBieHne MaTpullbl IUIAHUPOBAHUS  JKCIICPUMEHTA.
Ornpeznenenue BUa PerpecCCUOHHON MOJENIH.

Pacuer konQduUMEHTOB perpeccuu A JTUHEAPU30BAHHOU
Mojienu. Pacuet ko GUIIMEHTOB perpeccrH I HeJITMHEHHOH
MO/IEJIN.

JlaGopaTop
HOe
3aHsATHE 5

[MonubIi hakTOpHBIHA
skcnepument. OnpeneneHue
MHOTO(aKTOPHOH
PErpecCHOHHOM MOJIEINH 110
pe3yibTaTaM 3KCIIepUMEHTA.

CocraBieHne MaTpulpbl IUIAHUPOBAHUS  SKCIIEPUMEHTA.
OO0paboTka  pe3ynbTaTOB  3KCIEPUMEHTA:  ONPENESIUTh
MOCTPOYHBIE CpEIHUE 3HAYCHUS W JIUCTIEPCHU  JUIS
OKCTIEPUMEHTANIbHBIX ~ 3HAYEHWH; BBITIOJIHUTH MPOBEPKY
HaJIMYMs PE3KO BBHIICISAIONIMXCS 3HAYEHHWH; MPOBEPUTH
runoresy 00 OJHOPOIAHOCTH JHUCIEPCHH; PaccCuuTaTh
K03 PHUIIMEHTBI perpeccMd MO 3aJaHHBIM [pUMepam;
NPOBEPUTH  3HAYUMOCTh  KO3()(HUIMEHTOB  PErpecCHUH;
COCTaBUTh OKOHYATENbHBII BHJ YPaBHEHUS PETPECCHU H
OTIpEJICNIUTh PAacyeTHbIE 3HAYCHUS BHIXOJHOTO IapaMeTpa;
paccuuTaTh AUCHEPCHIO aIeKBATHOCTH U IPOBEPUTH THIIOTE3Y
00 aJIeKBaTHOCTH HOJIYYEHHOH PerpecCHOHHON MOJIEIH.

JlaGopatop
HOe
3aHsATHE 6

OmpeneneHue
MHOTO(aKTOPHOH
PErpecCUOHHON MOJENH 10
potarabeasHOTO
HEHTPAITHLHOTO
KOMITO3ULIHOHHOTO
9KCTIEPUMEHTA.

CocraBieHne MaTpulbl I[UIAHUPOBAHUS  SKCIIEPUMEHTA.
O6paboTka  pe3yabTaTOB  DKCICPUMEHTA:  OMPEACIIUTH
MOCTPOYHBIE CpEIHHE 3HAYCHUS M JUCIEPCHH  JUIS
OKCIEPUMEHTAILHBIX  3HAYEHWH; BBIIIOJIHUTh IPOBEPKY
HaJIM4uA PE3KO BBIACIAIOIINXCA 3Ha‘-1€HPII71; IIPOBEPUTH
rumotesy 00 OJHOPOTHOCTH JOWCIEPCHH; PpaccuuTaTh
K03 PuLMEeHTsl perpeccMd MO 3aJaHHBIM [pUMeEpam;
MPOBEPUTHh  3HAYMMOCTh KO3 (uImMEeHTOB  perpeccuu;
COCTaBUTb OKOHYATEJIbHBIA BHUJ YPAaBHEHHsI PETPECCUU H
OTIpeNIeNIUTh PAacUYeTHBIE 3HAYECHUS BBIXOJHOTO IapaMeTpa;
paccuyuTaTh AUCIEPCHIO aIeKBATHOCTH U IPOBEPUTH THIIOTE3Y
00 a/IeKBaTHOCTH TTOJIYICHHON PETPECCHOHHON MOJICIIH.

JlaGopatop
HOE
3aHsTHe 7

OnpeneneHue
MHOTO()aKTOPHOM

CocTaBeHne MaTpuIpl TUIAHUPOBAaHUS  JKCIIEPUMEHTA.
OO0paboTka  pe3yNbTaTOB  3KCIEPUMEHTA:  OMPEICIIUTh
MOCTPOYHBIC CPEJHUE 3HAUYCHUS U JUCHEPCUH  JJId
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perpeccuOHHON MOJENH 10 OKCIEPUMEHTAILHBIX ~ 3HAYCHWH; BBIIOJHUTh IMPOBEPKY
Marpuiiam Kono u bokca. HallM4ug PE3KO BBIICTAIONIMXCS 3HA4Y€HUH; MPOBEPHUTH
rumnoTe3y 00 OIHOPOMHOCTH JUCIEPCUH; pPacCUYUTaTh
KOA(PQUIIUCHTBI PErpecCMd 10 3a/JlaHHBIM  MPUMEpaM;
MPOBEPUTHh  3HAYMMOCTH  KOI(D(PHUITMEHTOB  PErPECCHH;
COCTaBUTh OKOHYATENbHBIH BHUJI YPAaBHEHHS PErPeccHu M
ONpPENIETUTh paCcUCTHBIC 3HAYCHUSI BBIXOJHOTO IapameTpa;
paccuuTaTh AUCIIEPCHIO 3IEKBATHOCTH U ITPOBEPUTH TUIIOTE3Y
00 aZIeKBaTHOCTH MOJTyY€HHON PETPECCHOHHON MOJIETIH.
Omrrumusanus
€rPECCUOHHOMN
JlaGopatop perp N
Hoe 0THO(aKTOPHON MOJIEIH. Hcnonp3oBaHne MpOW3BOAHBIX ITEPBOTO M BTOPOTO MOPSAKA
sansiTHe 8 AHaIUTUYECKU METO JUIS. BBIYKMCIICHUS OITUMAIBHOM TOUKH.
onTUMM3anu. Meton YucneHHast ONTUMHU3ALUS 0JHO(DAKTOPHON MOZCIH.
30JI0TOTO CCYCHUS
(muxoTOMMEH).
OnTuMusanus
JladopaTop | perpeccuoHHON
HOe MHOTO(aKTOPHON MOJICIIH. Bugel METOnOB M CIIOCOOOB MHOTOMEPHOW ONTHMH3AIINU.
3ansTHe 9 | AHanuTHYECKU METOx I'paguent pyHkumny. Matpuiia BTOPBIX MPOU3BOIHBIX.
0e3yCIIOBHOM U YCIIOBHON
ONTUMU3AIIUU
Jladopatop | [IpumeHeHne npUKIaaHBIX
Buael mporpaMMm jis MaTeMaTHYECKUX U CTAaTHCTUYECKHUX
HOe KOMITBIOTEPHBIX TIPOTPaMM
pacueroB. OOpaOoTka pe3y/lbTaTOB DKCICPUMEHTa B
3ansrue 10 | 11 00paboOTKHM pe3yabTaToB
MIPHUKJIATHBIX KOMITBIOTEPHBIX TIPOTpaMmax
SKCIIEPUMEHTA

3.4. OpraHuzanusi cCaMOCTOATEIbHOU pabOoThl 00yYaIOLIUXCS

CaMocrosiTenbHast pabota cTyneHTa — oOs3aTenbHas 4acThb 0Opa3oBaTENBHOTO MpoIlecca,
HaIpaBJIEHHAs HA Pa3BUTHE TOTOBHOCTH K MPOPECCHOHATHPHOMY U TMIHOCTHOMY CaMO0Opa30BaHUIO,
Ha MPOEKTUPOBAHUE AaTbHENIIIEr0 00pa30BaTENIBHOTO MapIIpyTa U MPo(eccuOHATBHON Kapbhephl.

CamocrosiTenpHast pabota 00yJaronIuXxcs Mo JUCIUTUTMHE OpraHu30BaHa Kak COBOKYITHOCTh
AyTUTOPHBIX U BHEAYAUTOPHBIX 3aHATUA M padoT, 00eClmedYHBAIONINX YCIEIIHOE OCBOCHHUE
IACIIATUINHEL

AynuTopHas camMoCTOsITeNlbHasg paboTa OOyYaromMXCs MO AUCIMILIAHE BBIMOIHSACTCS Ha
YUEOHBIX 3aHATUSAX II0J PYKOBOACTBOM TIpEIoOaBaTelii W IO €ro 3aJaHuio. AYJAUTOpHAS
camocTosTeNnbHas paboTa 00ydaromuxcsi BXOIUT B 001uil 00beM BPeMEHH, OTBEACHHOTO YU€OHBIM
TUTAHOM Ha ayJUTOPHYIO PadOTy, M PEriaMeHTHPYETCS PaCICAHUEeM YUIeOHBIX 3aHSATHH.

BreayautopHas camoctosiTenbHas padoTa o0ydaronuxcs — IUIaHupyeMasi yaeOHasi, Hay4Ho-
HCCIIeIOBATEIILCKAS, TIPAKTHIECKast padoTa 00yJaronuXx s, BEIMOTHAEMas BO BHEAYIUTOPHOE BPEeMSI
Mo 33JaHHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE MpEIojaBareis, HO 0€3 ero HemocpeaCTBEHHOTO
y4YacTusl, pacliucaHiueM YIeOHBIX 3aHITHI HE PerIaMEHTHPYETCS.

BreayautopHas camocTosiTenbHas paboTa 00yJaronuxcsl BKIFOYaeT B ceOsl:

- MOJITOTOBKY K JICKITUSM | JTAOOPATOPHBIM 3aHATHSAM, 3K3aMEHY;

- M3y4YEHUE CIENAIbHOMN JINTEpaTypHI,

- W3YYCHHE Pa3/eiiOB/TEM, HE BBIHOCUMBIX Ha JICKIIMH W JIAOOPATOPHBIC 3aHSATHS
CaMOCTOSTEIBHO;

- BBITIOJTHEHUE UHIUBUYaTbHOTO 3a/1aHU.

CamocrosarenbHass pabora oOyyarOmMXCsl C Y4acTHeM IpernoaaBarens B (opMmMe HHOMN
KOHTAKTHOM pabOThl MpeaycMaTpuBaeT TPYIIOBYID U (WIW) HWHAMNBUAYAIbHYIO palboTy ¢
00y4JarImUMHUCS U BKITIOYAET B CeO0s:
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TeMam/paszaenam JUCIUTUTHHBL

- IIPOBCACHUC KOHCYJ’IBTaHI/Iﬁ epea 5K3aMCHOM,

HepequL paS,I[eJ'IOB/TeM/, INOJIHOCTBIO HJIM 4YaCTHYHO OTHECCHHBIX

HU3YUCHHUC C IMMOCICAYIOIIUM KOHTPOJICM!

NpOBCACHUC HWHIAUBHUAYAJIBHBIX W TPYIIIOBBIX KOHCYJ'IBTaL[I/Iﬁ 0 OTACIIbHBIM

Ha CaMOCTOSATCIIBHOC

Buasl u popmMbl
HaumeHnoBaHue pa3iena 2 bop 2
KOHTPOJbHBIX =
/TeMBI - 1)
MeponpusITHI =
OUCYUNTIUHB/MOOYNA, . =
Ne 3ananus 1Jis1 CAMOCTOSITEJILHOM PadoThI (YYUTBHIBAOTCS =
BBLIHOCHMMEIE HA @
TP NMPOBETEHUN 2
CaMOCTOSITEJILHOE =
TeKYIero [
H3y4yeHue = 2
KOHTPOJIs)
1. IInannpoBanue CaMOCTOATENBHO mpopabotate | KpaTtkuii Tekct- 4
JIPOOHOTO (haKTOPHOTO IpE3ECHTAlMI0 MW Hamucarb KpaTKoe | COIPOBOXKIECHUE
JKCIIEpUMEHTa COIIPOBOXKJICHUE K Clan1am K IIpE3EHTAlH

3.5. IIpuMeHeHHe >IEKTPOHHOTO 00yUEHHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX

TEXHOJIOTUN

HpI/I peaiu3anuu IIporpaMmabl yqe6H0171 JAUCHUIIIMHBI BO3MOYKHO ITPUMCHCHUC 3JICKTPOHHOI'O
06yquI/191 U AUCTAaHIITMOHHBIX O6paBOBaT€JII)HI)IX TEXHOJIOTHIA.

Peanuzanus IIporpaMmabl yqe6H0171 JUCHUIINIMHBI C IIPUMCHCHUEM 3JICKTPOHHOI'O 06yquI/151 u

JUCTaHIIMOHHBIX 06p330BaT€JII)HI)IX TEXHOJIOTHI PErIIaMCHTHUPYCTCA I[CflCTB}HOHII/IMH JJOKAJIbHBIMU
AKTaMU YHUBCPCUTCTA.

[IpuMmeHsroTCS caenyonuil BApUaHT pean3alniu porpamMmmsl ¢ ucrnoiaszoBanuem D0 u JJOT

B snexTpoHHyI0 00pa3oBarenbHYI cpeay, M0 HEOOXOIUMOCTH, MOTYT OBITH MEPEHECEHBI
OTJIeIbHBIC BUBI yYEOHOHN JEATETbHOCTH:

HCNOJIb30BAHME 00beM BKJIIOYEHHE B y4eOHbII
ucnoJibzoBanue J0 u 10T ’ y
90 u 10T yac npoiecc
CMEIIIaHHOE JICKIIUH 16 B COOTBETCTBHH C
oOyueHue 11aGOpATOPHBIE 3AHATHS 34 pacnucanueM y4eOHBIX

3aHSATUN
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4. PE3YJIbTATBI OBYYEHMS 1O JUCHUIIVIMHE. KPUTEPUN OLIEHKHW YPOBHS C@OPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

4.1. CooTHeceHuE MIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHHS C YPOBHIMHU COPMUPOBAHHOCTU KOMIIETEHIUH.
Yposun Hrorosoe Onenka B . IlokasaTean ypoBHs c()OPMHPOBAHHOCTH
c(OpMUPOBAHHOCTH KOJINYeCTBO nSITHOAJILHOI = = =
. YHHBEPCAJIbHOM(-BIX) od1enpogeccnoHaAIbLHOMI npogeccHoHAIbLHON (-bIX)
KoOMIeTeHIum (-it) 0asj10B cucremMe . . »
B 100-6aL1LHOi T T T KOMIeTeHuu (-i) (-pIX) KOMMeTeHIMii KoMIeTeHunu(-i)
YIABT: VK-1 TIK-3: UJ-TIK-3.3;
cucreme Tekymenm UJI-YK-1.4; UJ-YK-15 TIK-5: UJI-TIK-5.2
10 pe3yJabTaTam MPOMEKyTOYHOI VK-2: UJI-VK-2.1;
TeKymiei u aTTecTAluU '
IIPOMEKY TOYHOH
aTTecTAlNH
BBICOKHIA OTJIMYHO/ Oo6yuaromuiicst: OOyuaromuiics:
3a4TeHO (OTINYHO)/ — cBO0OOIHO UCTIOJIB3YET —  CcBOOOJIHO HCIIONB3YET
3a4TE€HO TEXHUYECKUE CPEJICTBA ISl U3MEPECHHUS TEXHUYECKUE CPENCTBA ISl U3MEPEHUS
IoKa3aTeJen TEXHOJIOTMYECKUX rokKaszaresen TEXHOJIOTHUYECKUX
IIPOLIECCOB, TApaMeTPOB CTPYKTYPHI MPOLIECCOB, MapaMETPOB CTPYKTYPHI
nmomypaOpukaToB W MPOAYKTOB, orypabpuKaToB u MPOIYKTOB,

CBOMCTB TEKCTHUJIHHBIX MaTEPHAIOB.

— CBOOOIHO OpHEHTHpYeTCS B
HAYYHO-TEXHUYECKON JIMTEeparype; naetr
pa3BEpPHYTEIE, UCYEPIbIBAIOIINE,
Mpo(heCcCHOHAILHO TPaMOTHBIE OTBETHI
Ha BONPOCHI MO CHOPMYITUPOBAHHBIM
BBIBOJIAaM IO TIpOJIeNIaHHOW paboTe, B
TOM 4YHCJIE, AOIIOJIHHUTCIIBHBIC.

— JeMOHCTpHpYET
c(OpMHUPOBaHHBIE CHCTEMAaTUYECKHUE
3HAHUA 00 0COOEHHOCTSIX
TEXHOJIOTHYECKMX  IPOLIECCOB U
crocobeH O00OCHOBaHHO  BBIOMPATH
(aKTOpBI M KPUTEPUHU TSI IPOBEACHUA
OKCIICPUMEHTA.

CBOMCTB TEKCTHJIbHBIX MaTepHAaJIOB.

— CBOOOZHO OpHEHTHPYETCS B
HayYHO-TEXHUYECKOH JUTepaType; AaeT
pa3BepHYTHIE, HCYEPIIBIBAIOIINE,
npo¢heCCHOHATLHO TPaMOTHBIE OTBETHI Ha
BOMPOCHI MO CHOPMYITHPOBAHHBIM
BBIBOJIaM MO MpPOJIEIaHHOW paboTe, B
TOM 4YHUCJIC, JOITIOJIHUTCIIBHBIC.

— JEeMOHCTPHPYET
cOpMHPOBaHHBIE  CHCTEMAaTUYECKHE
3HAHUA 00 OCOOCHHOCTSIX
TEXHOJIOTHYECKUX MPOLIECCOB u
croco0eH  0OOCHOBaHHO  BHIOMpPATH
(akTOpBl M KPUTCPUH VIS IPOBEICHUS
IKCIIEPUMEHTA.
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apTryMEHTUPOBAHHO COMOCTABIISCT —  apryMCHTHUPOBAHHO
MOJTYYCHHBIE PE3YIbTATHI C COIOCTABJISCT MOJTYYCHHBIE PE3YIIbTATHI
9KCIIEPUMEHTATLHBIMH c 9KCIIEPUMEHTATLHBIMHU
HCCIICIOBAHUSMH. MCCIIEIOBAHUSIMH.
MTOBBILIEHHBIN X0poIo/ Ob6yuaromuiics: OO0yuaromuiics:
3a4TeHo (Xopomio)/ — JIOCTATOYHO  TIOJIHO  HCHOJB3YeT —  JIOCTaTO4YHO IIOJIHO
3a4TEHO TEXHUYECKUE  CpeicTBa  JUIs HCTIONB3YEeT TEXHUUECKUE CPEJICTBA JIIIS
H3MepeHust nokasarenein U3MEpPEHHS nokasarenei
TEXHOJIOTHYECKHX  IPOLECCOB, TEXHOJIOTHUECKIX MPOIIECCOB,
napamMeTpoB CTPYKTYPBI mapaMeTpoB CTPYKTYPBI
morypaObpuKaToB W TPOIYKTOB, orypabpuKaToB u MPOIYKTOB,
CBOMCTB TCKCTUJIIBHBIX CBOMCTB TEKCTHJILHBIX MaTcpualioB.
MaTepHaoB. — OpHeHTHpyeTCs B  HAyYHO-
— OpHEHTUPYETCA B Hay4HO- TEXHUYECKOU JIUTEPATYPE; JaeT
TEXHUYCCKOH JIuTeparype; HacT Pa3BEPHYTHIC OTBETBI Ha BOIIPOCHI IIO
Pa3BEPHYTHIC OTBETHI HA BOIIPOCHI Cq)OpMyJ'II/IpOBaHHLIM BbIBOJaM 110
10 ¢(hOPMYITHMPOBAHHBIM BBIBOIAM MpojieTIaHHOW pPaboTe, B TOM YHCIE,
Mo MpoJeTaHHOW paboTe, B TOM JOTIOJTHUTEITbHBIC.
qHCIe, JOMOTHUTEIbHBIC. —  JICMOHCTPHPYET
— JICMOHCTPUPYET CHCTEMaTHUECKHUE CHUCTEMATHIECKUE 3HAHHS 00
3HAHUA 00 0COOEHHOCTSIX 0COOEHHOCTAX TEXHOJIOTHYECKUX
TEXHOJIOTHYECKMX MPOIECCOB H NpPOIIECCOB M CIOCOOEH BHIOMpPATh
crocoOeH BBIOMpATh (HakToOphl U (akTOpEl M KPUTEPUH Ui TPOBEICHUS
KpHUTEPHUH TSt [IPOBEAEHUS DKCIIEPUMEHTA.
9KCIIEPUMEHTA. —  COIOCTaBJISIET  IOJyYeHHBIE
— COINOCTAaBJISIET NONyYEHHBIE pe3yabTaThl C JKCIEPUMEHTAIbHBIMH
pe3yIbTATHI C HCCIICIOBAHUSIMH.
9KCTIEPUMEHTATLHBIMH
HCCIIEIOBAHUSIMH.
0a30BbII YIOBJICTBOPUTEIHHO/ OO0yuarouics: OO0yyaromuics:
3a4TE€HO — (parmeHTapHO  HCHONB3YET — (parMeHTapHO  HCIOJB3YET
(YZ10BJIETBOPHUTENBHO)/  |TEXHHUYECKHUE CPEICTBA JUIA H3MEPEHHS TEXHUYECKUE CPEICTBA AJISI U3MEPEHUs
3a4TCHO nokasareien TEXHOJOTMYECKUX nokasarenei TEXHOJIOTHUECKHX

MPOIECCOB, TMapaMeTPOB CTPYKTYPHI

MPOIECCOB, TapaMETPOB CTPYKTYPHI
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nmomypaOpukaToB W MPOAYKTOB,
CBOICTB TEKCTHJIHHBIX MaTePHAIOB.

— OpHEHTHpyeICs B  HAy4HO-
TEeXHUYECKOW JMTeparype Ha 0a30BOM
YpOBHE; AAa€T OTBCTHI Ha BOIIPOCHI IO
c(hOpMyJIMPOBaHHBIM  BBIBOJIAM  I10
NpOJETaHHOH paboTe, B TOM 4YHCIE,
OMOJIHUTEIbHBIE, JIOITyCKast
HE3HAYUTEIbHBIE OITHOKH.

— JIEMOHCTPHPYET 4YacTUYHbBIC
3HAHUSA 00 0COOCHHOCTSIX
TEXHOJIOTHMYECKUX  TPOIECCOB U
criocoOeH  BeIOMpaTh  (GakTopel U
KpUTCpun JUIs1 IIPOBEACHUA
dKCIIepUMeHTa 6e3 000CHOBAHUS.
COIIOCTABJISACT TMOTY4YCHHBIC
Pe3yIbTaThI C 3KCTIEPUMEHTATBHBIMHU
KCCIICIOBAHUSIMU, C OIIIMOKaMHU.

oty pabpuKaToB u MPOIYKTOB,
CBOWCTB TEKCTHIILHBIX MAaTEPHAIIOB.

— OpHEHTHPYETCI B  HAY4YHO-
TEeXHUYECKOM nuTeparype Ha 0a30BOM
YpOBHE; Oa€T OTBETblI HaA BOIIPOCHI IIO
c(OpMYIUPOBaHHBIM  BBIBOJAM IO
OpoJeNaHHOH paboTe, B TOM 4HCIIE,
JIOIOJIHUTEIbHEIE, JIOITyCKast
HE3HAYUTEIHHBIE OIIHOKH.

— JEMOHCTPHpPYET  YaCTUYHBIC

3HaHUS 00 0COOCHHOCTSIX
TEXHOJIOTHUECKUX MPOIIECCOB u
crocobeH  BHIOMpaTh  (GakTopel  H
KpUTCpUu JUIA IMPOBEACHUA

JKcIIepuMeHTa 6e3 000CHOBaHHSI.

—  COMNOCTaBJSIET  IOJy4YEHHBIE
pe3ynbTaThl C AKCIIEPUMEHTAIBHBIMHU
HCCIIEIOBAHHUSIMH, C OIIHOKaAMHU.

HU3KH HEYIOBJICTBOPUTEIILHO/
HE 3a4TCHO

OO6yyaromuiics:

— JIEeMOHCTPUpPYET (parMeHTapHBIC 3HAHUS TEOPETUIESCKOTO U MPAKTHUECKOTO MaTepHal, IOIyCcKaeT rpyonIe
OIIMOKY MPH €r0 U3JI0KEHUH Ha 3aHATUSIX U B XOJIE MPOMEKYTOUHON aTTeCTAIINH;

— HCIIBITHIBAET CEPbEIHBIE 3aTPYAHEHUS B IPUMEHEHUH TEOPETUUECKUX [TOJI0KEHUH [IPU peLICHUN
MPAaKTUIECKUX 3a/1a9 Ipo(ecCHOHATBHON HAIIPAaBICHHOCTH CTAHAAPTHOTO YPOBHS CIIOKHOCTH, HE BIIAICET

HGOGXOI[I/IMI)IMI/I JJIs1 9TOr0 HaBbIKaMU U HpI/IéMaMI/I;

— BBINOJIHSAET 33aHUS TOJIBKO 110 00pas3Ily 1 1MoJ PyKOBOJCTBOM IIPENOAaBaTeIs;
—  OTBET OTpaXkaeT OTCYTCTBHE 3HAHUN Ha 6a30BOM YPOBHE TEOPETHIECKOTO U MPAKTUIECKOTO MaTepuaa

B 00beMe, He0OXOIMMOM JJIsl TajibHEeHIel yueObl.

o. OIIEHOYHBIE CPEJCTBA JIJISI TEKYIIIEI'O KOHTPOJISI YCIEBAEMOCTHA U ITPOMEXYTOYHOM

ATTECTALIMNHU, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYUYAIOHIUXCA

[Ipu mpoBeneHUU KOHTPOJS CAMOCTOATEIbHOW PAabOTHI OO0y4aroHIMXCs, TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOM aTTecTalluu Mo y4eOHOit
mucuuiuinHe «[lnaHupoBanue U MaTemMaTudeckas 00paboTKa pe3ysbTaTOB XMMUYECKOTO SKCIIEPUMEHTA» MPOBEPSETCs YPOBEHb CHOPMHUPOBAHHOCTH Y
00yJaroImuxcst KOMIETSHIINH 1 3aTUIaHUPOBAHHBIX PE3yJIbTaTOB 00YUYSHHS 10 TUCIUIUIMHE, YKa3aHHBIX B pa3jesie 2 HaCTOAMICH MPOTpaMMEl.
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5.1. ®opMbl TEKYIIETO KOHTPOJISI yCIEBAEMOCTH, IPUMEPHI TUIOBBIX 33 1aHUN:
Ne @opMBbI TEKYLIETO KOHTPOJIsI IIpuMepbl THIOBBIX 3a/IAHMI
1 WNunuBuyansHoe 3a1aHue Ilpumep 3a0anusn
«IlocTpoenne muHEHHOM O06paboTaTh pe3yIbTaThl IKCIEPUMEHTA U TIOCTPOUTH TMHEWHYIO PErPECCHOHHYIO OTHO(DaKTOPHYIO
perpeccuoHHON 0AHO(AKTOPHON MOJIENb!
MOJIEITNY 1. OmpenenuTs MOCTPOUHBIE CPETHIE 3HAUCHUS U TUCTIEPCHU TSl SKCIIEPUMEHTATBHBIX 3HAUCHHH.
2. BBIMOTHUTE TPOBEPKY HATMYUS PE3KO BBIIEISIONIMXCS 3HAYCHHIA.
3. IIpoBeputh rumorezy 00 0JHOPOTHOCTH TUCTICPCHH.
4. PaccuurtaTh TUCTIEPCUIO BOCIPOU3BOAMMOCTH.
5. Ompenenuth BU PETPECCHOHHON MOEIN U PACCUUTATh KOA(PPHUIIMEHTH PETPECCHH.
6. PaccumraTe muUCHEpCHIO aNeKBaTHOCTH W TPOBEPUTH THIOTE3y OO0 aJeKBATHOCTH IMOy4YE€HHOU
pErpeECCUOHHON MOAEIH.
7. TlpoBeputh 3HAUUMOCTH KO3()(DUIIEHTOB perpeccuu.
8. Ormpenenuth OOBEpUTENFHBIE WHTEPBANbl CPEJHUX 3HAYSHWH BBIXOAHOTO TapaMeTpa IpH
(UKCHpOBaHHOM 3HaYeHHUHU (PaKTOpA.
9. OmpenenuTh AOBEPUTEIHHBIC HHTEPBANbI ISl MHIUBHAYaIbHBIX 3HAUEHUH BBIXOJHOTO MapaMeTpa Ipu
KaKIOM ypOBHE (hakTopa.
XilYi Y1 Y> Y3 Y, 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 KontponbsHas pabota Ilpumep 3a0anus
3anmaua 1. Paccunrtats qucnepcuro, ecnu yucio ucnsitanuii 20, cpeanee 250 cH, abcomtoTHast noBepuTenbHas
ommnoOKa cpexnero 25 cH.
3amaya 2. Jloka3aTh 3HAUMMOCTH PA3NINYMs CPEIHUX IBYX BBIOOPOK, €CIH JUIS MEPBON BBIOOPKH: YHCIIO
ucneitanuit: 50, cpennee 250 cH, kBagpartuueckast HepoBHOTa 9 %; [lyist BTOpoit BHIOOPKH: YHCIIO
ucnsitanuii: 100, cpennee 260 cH, kBanpatnueckas HepoBHOTa 10 %;.
3amaua 3. PaccumraTh cpemHee KBaJpaTH4eCKOe OTKJIOHeHHWe, eciu cpeanee 670 cH, abcomroTHas
JIoBepuTeNbHas ommoka cpennero cocrasisieT 125 cH. O6vem Bei6opku pasen 20. Pacuer mpoBectu
nipu ypoBHe 3Hauumoctu 0,01.
6 CamocrosiTenbHas pabora Ipumep 3a0anusn
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Ne DopMBbI TEKYHIEr0 KOHTPOJIsI

IIpuMepbl TUIIOBBIX 3aIaHUT

Homamraee 3amanue (IIpe3enTamus mo
teme «IlmanupoBanue APOOHOTO
(aKTOPHOTO IKCIICPUMEHTAY)

JIPOOHOTO (haKTOPHOTO AKCIICPUMEHTA.

Ha mpumepe deTsipex(pakTOpHOTO 3KCIIEPUMEHTa M3Yy4YUTH IMPaBHIIa TOCTPOSHHUS MATPHUIl TUIAHUPOBAHHS

5.2. Kpurepun, nikanasl OHEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:

HanmenoBaHue
OLICHOYHOI0 IIkaJjbl OHeHUBAHUS
(R;}l:ig(c)?:;o- Kpurepun oueHnBanust
e 100-6anapHast [aTudasIbHas
cucrema cucremMa
MepOonpUSATHS)
3amuTa PaGoTa BbINONHEHAa TMOJHOCTHIO, OTYET TPEACTABICH TPaMOTHO OQGOPMIICHHBIM IO 5
WHIUBUIYaITLHOTO npeabsBIsieMbIM — TpeOoBaHMsIM. HeT ommOOK B JIOTHUECKHX  PACCYXICHHSX,
3aJaHus c(hopMynIHpOBaHbI BEIBOABI [0 HCCIETYEMBIM 3aBUCUMOCTSIM. BO3MOKHO Hann4ue ogHoiM
(MMChbMeHHBIii oTyer ¢ | HETOYHOCTH HIIM OIHCKH, HE SBIIIOIIMECS CIICICTBHCM HE3HAHHS WIM HEIOHMMAHMS
pe3yiIbTaTaMu y4eOHOro Matepuana. OOyuaromuiics mokasaa HOJNHBIA 00beM 3HaHMH, yMEHHH B
BEITONHEHHEIX OCBOCHHU NPONHACHHON TeMBI M IPUMEHEHUE €€ Ha NMPAKTHKE.
SKCIIEPUMEHTAIBHO- Pabota BbINONIHEHA TOTHOCTHIO, OTYET NPEACTABICH OQPOPMIICHHBIM IO IPEABSIBIIEMbIM 4
TIPAKTHYCCKHX TpeOoBaHUIM, HO 0OOCHOBAHHWH IIATOB PEICHUS HEJOCTaTOYHO. JlomyiieHa o/1Ha olmmuoKa
33 [aHMiA) WY JIBa-TPH HEJI0YETA.
Homymensr 6omee 01HO# ommMOKK MK 60Jiee IBYX-TPEX HEIOUETOB 3
Pabora BeImoTHEHA HE MOTHOCTHIO. JlomyieHs! TpyObie ommOKku. PaboTa He BBITOTHEHA 2
KouTponbHas pabora OO6yuaromuiics 1eMOHCTPUPYET TPaMOTHOE PEIICHHE BCEX 3a]1ad, UCIIOIH30BAHUE 5
NPaBUIIBHBIX METOZOB PELICHHS IPU HE3HAYUTENbHBIX BEIYUCIUTEIbHBIX ITOIPEIIHOCTSIX
(apudMeTHIecKnx OmmoKax).
[TpoieMOHCTPUPOBAHO UCTIOJIL30BAHKE IPABMIIBHBIX METOJIOB IIPH PEHICHUH 334 MPH 4
HAJIMYMU €JUHUYHBIX CYIIECTBEHHBIX OIMUOOK.
OOyuaromuiicst ICNIOIb3YET BEPHBIE METO/IBI PELICHUS, HO IPAaBUIIbHBIE OTBETHI B 3
OOJBIIMHCTBE CiIydaeB (B TOM YHUCIIE H3-32 apUPMETHUECKUX OIIMOOK) OTCYTCTBYIOT.
OO0yJaromyMcs UCTIOTH30BaHbI HEBEPHBIE METO/IBI PEIIEHNUS, OTCYTCTBYIOT BEPHBIE 2
OTBETHIL.
Jomainue 3aganus B Obyuaromuiics, B mpouecce gokiana mno [Ipesentannu, mpoaeMOHCTPUPOBaN rIyOOKHe 5




18

HanmeHoBaHue
OLICHOYHOI0
CpeAcTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHusATHS)

Kpurepum oneHuBaHus

IIxanbl oeHUBAHUS

100-6anabpHas
cucTeMa

IIaTudaanbHan
cucremMa

Buze [Ipe3zenranuit

3HAHMS TTOCTABICHHOH B HEeW MPOOIeMBbI, pACKPBUI €€ CYIIHOCTD, CIai bl ObLIH
BBICTPOEHBI JIOTMYECKH MIOCIIEA0BATEIbHO, COEPKATENILHO, IPUBEICHHBIE
WITFOCTPALIMOHHBIE MAaTEpUalIbl OJAEPKUBAIN TEKCTOBBIA KOHTEHT, IIPE3CHTALMS
uMenia «IUTaTy CTUIIS», Obl1a oopMIIeHa C YYeTOM YETKUX KOMITO3UIIMOHHBIX U
1BETOBBIX pemeHuil. [Ipu n3noxeHun Matepuasa CTyIeHT NPOJEMOHCTPHUPOBAT
IrpaMOTHOE BJIaJICHUE TEPMUHOJIOTHEH, OTBETHI HA BCE BOIIPOCHI OBIIIM YETKUMH,
NPaBUJIbHBIMH, TJAKOHUYHBIMH U KOHKPETHBIMHU.

OOyuatomuiics, B mpouecce Jokiaaaa no IlpesenTanuu, npoaeMOHCTPUPOBA 3HAHUS
MOCTABIICHHOHN B HEW TIPOOIEMBI, CIaiiibl OBLTH BHICTPOSHBI JIOTHIECKH
NOCJIE0BATENbHO, HO HE B MIOJHOM Mepe OTpaXkall CoAepKaHUE 3ar0JI0BKOB,
MMPUBEACHHBIC UIIJIFOCTPALIMOHHBIC MaTE€pHAJIbl HE BO BCECX CIIyHasaX MOAACPKHUBAIU
TEKCTOBBIN KOHTCHT, IIPE3CHTAIU HE UMCJIa APKO BprEl)KCHHOﬁ I/IIIGHTI/I(bI/IKaHI/II/I C
TOYKH 3peHust eauHCcTBa oopmienus. [Ipu u3noxkeHnn Marepuana CTyIeHT He Beeraa
KOPPEKTHO yNOTpeOJIsiT TEPMUHOJIOTHIO, OTBEYasi Ha BCE BOIPOCHL, CTYICHT HE BCeraa
4eTKO (POPMYIIHPOBAJI CBOIO MBICIb.

OO6yuatomuiics c1abo OpUEHTUPOBAIICA B MaTepHAIE, B PACCYKICHUSIX HE
JIEMOHCTPHUPOBAI JIOTUKY OTBETA, IIOXO BIaJieN MPodecCHOHATLHON TEPMUHOJIOTHEH,
HE PacKphIBaJ CyTh npoobiieM. IIpesenrarus Obuia ohopMiieHa HEOPEKHO, HILTFOCTPALIUU
HE 0Tpa)kaJlu TEKCTOBbIM KOHTEHT CJIAI0B.

OOyyaroImuiicst He BBITIONHIII 3aaHHS

5.3. IIpomexyTouHas aTTecTauus:

®DopmMa IPOMEKYTOYHOM

aTTecTaluu

TunoBbie KOHTPOJBHLIC 3a/ITaHUS] U UHBIEC MAaTCPHAJIbI
AJISI TIPOBEACHUS l'lpOMe)KyTO‘lHOﬁ arreCralmm:

3auer:
YCTHBIH onpoc

HepequL BOIIPOCOB K 3a4YCTYy:

CIIyYaHbIX BEIUYHUH.
2. OnpesienieHue JIOBEPUTEIHHBIX OMTHOOK CPETHETO 3HAYCHHSL.

1. VckmroueHne pe3Ko BBIACTSAIOMMXCA 3HA4eHW. YuCIOBBIE XapaKTEPUCTHKA BBIOOPOYHOM COBOKYITHOCTH
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3. Kpurepuit ®@umiepa: 001acT IpUMEHEHUS, ONPEACICHUE PACYETHOTO U TAOJIMYHOTO 3HAYCHHIA.
4. Kpurepuit CTbroieHTa: 00JaCTH IPUMEHEHHUS, ONIPEIeNICHHE PACYETHOr0 U TaOJIMYHOIO 3HAYEHU.
5. CpaBHEHME YMCIIOBBIX XapaKTEPUCTUK 110 BEIOOPOYHBIM JIaHHBIM: CPAaBHEHHE JIBYX CPEIHUX 3HAUECHUH.

5.4. Kpurepuu, mKaabl OEHUBAaHUS IPOMEKYTOUYHOM aTTeCTalluy y4eOHOU JUCIIUIUIMHBI/MOTYJIS

®opMma MpoOMeKyTOUHOI

IMxanabl oeHUBAHUA

arTrecTanuu
Kpurepum oneHuBanus
HaumeHoBaHHe OLIEHOYHOIO 100-6annpHas [aTudasibHas
cpeacrsa cucremMa cucremMa
3auer: OOydvaromuiicss 3HAeT OCHOBHBIE ONpEIeNIeHUs, IOCIeI0BaTeNieH B 3a4TE€HO

YCTHBIHA OIIPOC

H3JI0KCHHUU MaTepuajia, ACMOHCTPUPYECT 6a3OBbIe 3HaHUsA AUCHUIIINHBI,
BJIa€CT HCO6XO[II/IMI)IMI/I YMCHUSAMU W HABbIKaMW IPU BbIIIOJHCHUHA
71a00PATOPHBIX 3aJaHAN.

OOy4aromuiicss He 3HAET OCHOBHBIX OIIPENENeHUH, HEMOCIeI0BaTeNIeH H HE 3a4TEHO
cOMBYMB B M3IIOKCHHU MarepHaia, He 00JanaeT omnpeleneHHONH CHCTEeMOM
3HaHUM 1O AUCUMIUIMHE, HE B IOJIHOM Mepe BiaaeeT HEOO0XOIUMBIMH
YMEHUSIMH U HaBbIKAMM IIPU BBIIOJIHEHUH PAKTUUECKUX 3a4aHUI.
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5.5. Cucrema OLEHHUBAHUS PE3YIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUU.

OreHka o JUCLHUIUIMHE BBICTABISAETCS 00ydarouieMycs ¢ y4€TOM pe3ysIbTaTOB TEKYLIeH U
IIPOMEKYTOUHOH aTTECTALUU.

®opma KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema

Tekynuii KOHTPOIb:

3amuTa THINBUAYAIFHOTO 3aJaHUL 2—
KontponsHas pabora 2

Jomarmaue 3a1aHus B BUIE 2-5
ITpe3enTanmii

ITpomexxyTouHas aTTecTanus 3a4er
(’Kx3amen) HE 3a4eT
Hroro 3a cemecTp 3auer

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanmzanuss mporpammbl MpeaycCMaTpUBAcT HCIOJIB30BaHHE B Mpolecce OOydeHUs
CJIEAYIOMINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- pOOJIEMHAS JICKIIHS,;

- MIPOEKTHAS JIESATSIILHOCTD;,

- IPYIIOBBIC TUCKYCCHH,

- MPeroIaBaHKe JUCIUTUIMHBI HA OCHOBE PE3YJIbTATOB HAYYHBIX UCCIICTOBAHHM

- MOUCK U 00paboTKa nH(OpPMAIUHU C UCTIOJIb30BAaHUEM ceTH HTEpHET;

- JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH,

- MCIIOJIb30BaHNE HA JICKITMOHHBIX 3aHATHIX BUICOMATEPHUATIOB U HATJISHBIX MTOCOOUH.

7. IMPAKTUYECKASA ITIOAI'OTOBKA
[IpakTryeckasi MOArOTOBKA B paMKax y4eOHOM NUCHUIUIMHBI HE peajln3yeTcsl.

8. OPI'AHM3AIIUA OBPA3OBATEJIBHOI'O ITPOUECCA JJIsA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

[Ipu oOydeHMH JHUI] C OTrPaHWUUYEHHBIMH BO3MOXXHOCTSMHU 3JI0pPOBbSI M HMHBAIUIOB
WCITOJIB3YIOTCSI TIOJXOBI, CIIOCOOCTBYIOIINE CO3JaHUI0 0e30aphepHOil 00pa30BaTEIHHOU CPEIbI:
TEeXHOJOTUH Au(EepeHInaud U UHIUBUIYaTbHOTO OOy4YeHHs, TPUMEHEHNE COOTBETCTBYIOIIMX
METOAUK IIO pa60Te C HUHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB OUCTAHIUMOHHOI O O6HleHI/I$I,
MPOBEJICHUE JOMOIHUTENBHBIX HHIUBUIYATbHBIX KOHCYJIbTAIMA TO HM3Yy4aeMbIM TEOPETUUECKUM
BOIIpOoCaM MU MNPAKTHYECKUM 3aHATUAM, OKA3aHUC IMMOMOIIM IIPU IMOATOTOBKE K HpOMG)KyTO‘-IHOfI
aTTeCTallUU.

[Ipn HeobxoaumocTH paboyas mporpamma JUCHUIUIMHBI MOKET ObITh aJalTUPOBaHA JUIsS
obecrnieueHus 00pa30BaTeIHLHOTO MPOIlecca JTUIAaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHUCJIC IJIsI TUCTAHIITMOHHOI'O O6y‘ICHI/I$I.

Y4eOHble W KOHTPOJBHO-U3MEPUTENIbHbIE MaTepuaabl NPEACTaBIAIOTCS B  (dopMax,
JOCTYIHBIX JIJISl U3y4eHUs! CTYIACHTaMU C 0COOBIMU 00pa30BaTENbLHBIMH MOTPEOHOCTSIMH C YUETOM
HO30JIOTUYECKUX I'PYIII UHBAJINIOB.

I[JIH MNOATOTOBKHU K OTBCTY Ha IMPAKTUYCCKOM 3aHATUU, CTYACHTAM C OIpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/IOPOBBSI CpE/IHEE BPEMsI YBEIMYHMBACTCS 110 CPABHEHHIO CO CPEAHHM BPEMEHEM
IIOATOTOBKHN O6bI‘-IHOl"O CTYACHTA.
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JUist CTyIEHTOB C MHBAIMHOCTHIO UJTH C OrPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/1I0pOBbsI (hopma
IPOBEJCHUS TEKYIIEeH U IPOMEKYTOYHOM aTTECTAllUH YCTAHABINBACTCS C YI€TOM MHANBUAYaIbHBIX
NCUXO(PHU3NUECKUX OCOOCHHOCTEH (YCTHO, MUCHbMEHHO Ha OyMare, MUCbMEHHO Ha KOMIIBIOTEpE, B
dbopme TeCTUPOBAHUS U T.I1.).

[TpomexyTouHasi aTTecTalysl MO JUCLUUIUIMHE MOXET MPOBOAUTHCS B HECKOJBKO ITAIOB B
dopMe pyOeKHOTrO KOHTPOJIS MO 3aBEPUICHUIO W3Y4YCHUS OTICNBHBIX TeM AuCHMIUIMHBL. [Ipn
HEOOXOMMOCTH CTYICHTY NPEIOCTABIIACTCS JOMOJHUTEIHHOE BpEMsl ISl TMOATOTOBKU OTBETa Ha
3a4eTe WM SK3aMeHe.

JUist OCYIIECTBIICHUS TPOILENYp TEKYLIEr0 KOHTPOJS YCHEBAEMOCTH M TNPOMEKYTOUHOM
aTTecTallii OOYYarOIIMXCS CO3/MAIOTCA, NpPU HEOOXOJUMOCTH, (OHABI OIEHOYHBIX CPEJCTB,
a/IalITUPOBAHHBIE JUIS JIUI] C OTPAaHHYEHHBIMH BO3MO>KHOCTSMU 3JI0POBbSI M TIO3BOJISIFOIIUE OLIEHUTD
JOCTHKCHUE WMH 3allJIJaHUPOBAHHBIX B OCHOBHOW 00pa30BaTENBHOI INpOrpaMMme pe3yibTaToB
o0y4YeHHsT M YPOBEHb C(OPMHPOBAHHOCTH BCEX KOMIETEHIMH, 3asBICHHBIX B 00pa3oBaTEIbHOMN

nporpamme.

9. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

XapaKTepI/ICTI/IKa MaTCpPHUAJIbHO-TCXHUYCCKOI'O obecneyeHus AUCHUIITIMHBI COOTBCTCTBYCT

tpedoBanusimu GI'OC BO.

MaTepI/Ia.HI)HO-TeXHI/I‘-IGCKOC obecrnieueHue JAUCHUIINIMHBI ITPU 06y‘IeHI/II/I C HCIIOJB30BaHHUECM

TpaAUIIHMOHHBIX TEXHOJOrui O6y‘leHI/IH.

HanMeHOBaHHe y4eOHBIX ayIMTOPHIA,
JlapopaTopuii, MACTEPCKUX, OUOJINOTEK,
CIIOPT3aJI0B, IOMEIIeHUI 1JIsl XPaHEHUS U
NMPOPUIAKTHYECKOT0 00CLYKHBAHUS
Y4e0HOro 000py10BaHus M T.II.

OcHanleHHOCTh Y4e0OHbIX ayIMTOPHUH,
JadopaTopuii, MaCTepCKUX, OHOJIHOTEK,
CIIOPTHBHBIX 32JI0B, IOMeLIeHUH 1JIsl XpaHEeHUs U
NpopUIAKTHIECKOT0 00CTy;KHBAHUA YUeOHOTO
o0opynoBaHMs U T.I.

119071, r. Mockga, yn. [lonckas, nom 39, ctpoenue 4

Aynutopust Ne6122 — KoMIbIOTEpHBIN Kiacc A

MIpOBCACHUS 3aHATHHA JICKIIMOHHOT'O nu
CCMHUHAPCKOTro THIIA, TpYIIOBBIX n
WHIWBUAYAJTbHBIX KOHCYHbTaHHﬁ, TCKYUICTO

KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTCCTalluu.

KommnexT yuebHo# Mebenu TeXHHYECKHE CPeICTBA
o0y4eHus1, cayKaliye AJsl peaCcTaBIeHus yueOHO
uHQopMauu ayautopun: 11 mepcoHanbHBIX
KOMIIBIOTEPOB, MMPOEKTOP, IKPAH IJIsl IPOEKTOPa,
MeJIoBast JOCKa, CHEeIHATN3UPOBAaHHOE
o0opynoBaHue: TpUOOpP U3MEPEHHUS
HEPaBHOMEPHOCTH MPSDKH, YecallbHAs MallliHa,
UTJIONPOOMBHAS MallliHa, pa3pe3Hasi MallnHa,
HCHBITaTENbHBINA TPUOOP HA NCTUPAHHUE, BECHI
TEXHUYECKHE, MUKPOCKOITBI, TEPMOTIPECC,
TEPMOKaMeEPBHI.

IMomenienust A1 CAMOCTOATEIbHON PadOTHI
o0y4yanIuxcs

OcHaleHHOCTh MOMeLIeHHH VIS
CAMOCTOSITeJIbHOM Pa0d0ThI 00y4aIOIIHNXCSI

(119071, r. Mockaa, yi1.

Manas Kamyxckas, 1.1, ctp.3)

YUTAIBLHBIA 3471 OMOINOTEKH

KOMITBIOTECPpHAsA TCXHHUKA,
IIOAKIIFOYCHHUEC K CCTU «I/IHTepHeT»

Aynutopust Nel154 — ynransHbIi 3a1
OMOIMOTEKHN: TIOMEIIEHNE TSI CAMOCTOSATENBHOM
paboTHL, B TOM YHCIIE, HAYYHO-
HCCIIEI0BATENbCKOM, HOATOTOBKH KYPCOBBIX U
BBIITYCKHBIX KBATHU(UKAIIMOHHBIX paboT

[kads! ¥ cTemIaxu A1 KHUT U BHICTABOK,
KOMIUIEKT yaeOHol Mebenu, 1 pabodee MecTo
COTpYAHHKA U 3 pabodmx MecTa JJIs CTYICHTOB,
OCHAIIICHHBIE TIEPCOHATBHBIMHA KOMITBIOTEPAMHU C
MTOJIKITFOUEHUEM K ceTH «HTepHeT» u obecreueHreM
JIOCTYTIA K DJICKTPOHHBIM OMOIHOTEKaM U B
3JIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTEIbHYIO
CpeIly OpraHM3aIlvH.
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HaumeHoBaHHe YUeOHBIX ayIUTOPHH,
JabopaTopuii, MAaCTePCKHUX, OHOJIHOTEK,
CIIOPT3aJI0B, IOMeNIeHUi 1JIsl XpAaHeHUs 1
NPOPUIAKTHYECKOr0 00C/IyKUBAHMS
y4e0HOro 000py10BaHus M T.II.

OcHaneHHOCTh Y4e0OHbIX ayIMTOPHH,
JadopaTopuii, MAaCTEPCKHUX, OHOJIHOTEK,
CIIOPTHBHBIX 32JI0B, IOMeIIeHNH 1JIsl XPAHEHUs U
NpopUIAKTHIECKOr0 00CTy;KHBAHUA Y4eOHOT O
000py10BaHMS U T.II.

Aynurtopust Nel155 — ynransHbli 3a1
OMONMOTEKH: MIOMEIIEHHUE IJIST CAMOCTOSITEIIBHOM
paboTHL, B TOM YHCIIE, HAYYHO-
HCCIICIOBATEIBCKOM, IOJrOTOBKH KYPCOBBIX U
BBINYCKHBIX KBAJTU(UKAITUOHHBIX pa0oOT.

— Karanoru, kommiekt yueOHo# MeOenu, TpuOyHa,
2 pabo4mx MecTa ISl CTYACHTOB, OCHAIIICHHBIC
MEPCOHATBHBIMU KOMITBIOTEPAMH C MTOIKIFOUCHHEM K
cetn «MHTEpHET» U 0OECTICUCHUEM JIOCTYTIA K
3JICKTPOHHBIM OUOJIMOTEKAM U B 3JICKTPOHHYIO
HHPOPMALMOHHO-00pa30BaTENLHYIO CpEay
OpraHu3aIlvy.

Ayautopust Nel156 — yntanbHbli 3271
OMOJIMOTEKH: TIOMEUICHHUE 11 CAMOCTOSITENBHOM
paboTHI, B TOM YHUCIIe, HAYYHO-
UCCIIEIOBATEIBECKON, TOATOTOBKU KYPCOBBIX U
BBIIMTYCKHBIX KBaTH(OUKAMOHHBIX PA0OT.

— Crennaxw Uit KHAT, KOMIUIEKT y9eOHOH MeOenH,
1 pabodee MecTo COTpyAHHKA U 8 pabodnx mMecTa It
CTY/ICHTOB, OCHAIIICHHBIE TIEPCOHAILHBIMH
KOMITBIOTEPaMH C MOJKIIIOYEHHEM K CETH
«MHTepHET» M 00ecIIeueHneM 10CTyTa K
ANIEKTPOHHBIM OMOIMOTEKaM H B 3JIEKTPOHHYIO
UHQOPMaIIOHHO-00pa30BaTENBHYIO CpELy
OpraHM3alvy.

MatepuanbHO-TEXHUYECKOE oOecreyeHne Yy4eOHON JUCLUILUIMHBI

npu oOyueHuu ¢

HCIIOJIb30BAHUEM 3JICKTPOHHOI'O 06y‘IeHI/I${ 1 JUCTAaHIITMOHHBIX O6paSOBaTeJ'IBHBIX TEXHOJIOTHM.

Heo0xoaumoe odopyaoBanue

IHapamerpsi

TexHuveckue TpeOOBAHUS

[lepconanbHsbiil koMmblOTEp/ | BeO-0paysep

Bepcus nporpaMMHOTo o0eciedeHus He

HOYTOYK/TITAHIIET, umxke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, SAunexc. bpaysep 19.3
MHUKPOQOH, OnepanmonHas cuctema | Bepcust mporpamMmmHOro obecriedeHus He
JUHAMUKH, Hmxke: Windows 7, macOS 10.12 «Sierray,
JOCTyN B ceTh VHTEepHET Linux
Beb6-kamepa 640x480, 15 xaapos/c
Muxkpodon JII000H
JHaMuKY (KOJIOHKH WK | JTI0ObIe
HAYITHUKH)
Certb (MHTEpHET) ITocTosinHast ckopocTh He MeHee 192 kbut/c
TexHonoruueckoe  oOecreuyeHUEe  peanu3ali  MPOTPaMMbl  OCYIIECTBISETCS  C
WCIIOJIb30BAHUEM  DJIEMEHTOB  DJJIEKTPOHHOW  WH(OOPMAIMOHHO-00pa30BaTEIPHOM  CPEIIbI

YHHUBEpPCUTETA.
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10.  YYEBHO-METOJMYECKOE U HTH®OOPMAIIMOHHOE OBECIHEYEHUE YUYEBHOU JJUCIIUILIAHBI

Anpec caiita 9bC
Bun n3nanust WM 3]IEKTPOHHOI0 Koamiecrso
Ne HaumeHnoBanue T'on JK3eMILISIDOB B
u/n ABTOp(BI) —— (yuyeOnuk, YII, MII | HU3pareancTBO - pecypca (3anonnvuemc;z OuBAHOTEKE
u Jp.) 0 u30anuil 6 Yuusepcurera
9J1eKIMPOHHOM 8uU0e)
10.1 OcHoOBHast TUTEPATypa, B TOM YHCIIE DJICKTPOHHBIC U3IaHUS
1 Cocuun D.A., MeToa0a0rust Vuebnoe mocodue M.:HUI] 2016 http://znanium.com/cata -
IMoiizuep b.H. IKCIIEPUMEHTA NHOPA-M log/product/774694
2 Yemoaypos Meropl TEOpUH Mownorpadus M.:HUI] 2018 http://znanium.com/cata -
B.T., Kurna TUTAHUPOBAHUSI NHOPA-M log/product/982205
B.B,, JKCIIEPUMEHTA B
JluTBUHOBA peLeHuu
9.B., TEXHHYCCKHUX
Kyspmenko O.A. | 3agau
3 KomnbrorepHast M.: 111 PUOP, http://znanium.com/cata -
K.B.Turos MaTeMaTHKa: Y4ebHoe rmocodue HUIL] UHDPA- 2016 log/product/523231
YueOHOe nmocobue M
4 [TnanupoBanue u https://e.lanbook.com/b -
MaTeMaThdecKas 00k/187754
Bepmunun B. 6046
., lepues H. 0OpaboTika YueOHOe mocobue 2022
B. pe3yIbTaTOB
XUMHAYECKOTO
IKCTIEPUMEHTA
10.2 JononHuTeNbHAS IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIEC U3IaHUS
1 Wudopmaruka: VYuebHoe mocobue M.: UTHOPA-M 2018 http://znanium.com/cata -
porpaMMHbIC log/product/937489
Smmn B.H. cpeJcTBa 2017 2
MIEPCOHATILHOTO 2016 1
KOMITBIOTEPA
2 Kosanesa O.B., 1 Cratucruyeckas Vuebnoe mocodue M. : ®I'BOY 2012 http://znanium.com/cata 5
Pri6aynmuna 1.B. | oOpaboTka BIIO "MI'TY log/product/459197



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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HPOLIECCOB

JKCIICPUMCHTAIBH nMm. A H.
BIX JAHHBIX Koceiruua"
3 Hudopmaruka: VuebHoe mocodne M.: UHOPA-M 2018 http://znanium.com/cata
MPOrpaMMHBIC log/product/937489
Smmnu B.H. cpeJlcTBa 2017
[IEPCOHAILHOTO 2016
KOMITBIOTEPA
10.3 MeToauueckue Matepraisl (yKa3zaHusl, PEKOMEHIAINN TI0 OCBOSHUIO TUCIUIUIMHBI (Moys) aBTopoB PI'Y M. A. H. Koceirnna)
Onrumusanys VuebHo- Mocksa : PTY 2019 https://e.lanbook.com/b
Koponesa H.A.,
1 TEXHOJIOTHYECKUX | METOTUYECKOE M. A.H. 00k/167007
[Tonsixosa T.H.
MIPOIECCOB rmocooue Koceirnna
Mertosl 1 VuebHo- Mocksa : PTY 2022 https://e.lanbook.com/b
Tosnsxosa T. V1., cpencTBa METOJIUYECKOC uM. A.H. 00k/297227
2 N HCCIICOBAHMS mocobune Kocreiruna
INomaiigo C. A.
TEKCTUITHHBIX



http://znanium.com/catalog/product/937489
http://znanium.com/catalog/product/937489
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11. ”H®OOPMAILMOHHOE OBECIIEYEHUE YYEBHOI'O TIPOLECCA

11.1. Pecypcsl 27eKTpOHHOM OMOINOTEKH, HHPOPMAITMOHHO-CIIPABOYHBIE
CUCTEMBI U IpoeccuoHanbHbIe 0a3bl TaHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl

1. OBC «JIanw» http://www.e.lanbook.com/

«Znanium.comy Hay4HO-u3aTeIbcKoro mnentpa «Mudpa-M» http://znanium.com/

00O «HarmmonanpHas aekTpoHHas oubnuoreka» (HIOB) http://H36.pd/

Ao

DnekTpoHHO-6uGHoTeuHas cuctema (DBC) «FOPAMTY https://biblio-online.ru/

IIpodeccnonaibHabie 6a3bl JAHHBIX, HH(POPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. http://elibrary.ru/defaultx.asp - kpynueiimuii poccuiickuii HHGOPMALMOHHBIA ITOpPTAT
AIIEKTPOHHBIX KYPHAIOB 1 0a3 JIAHHBIX 110 BCEM OTPAC/IsIM HAYK;

2. http://www.garant.ru/ - CnpaBouno-nipaBoBasi cucrema (CIIC) «["apaHT», KOMILICKCHAs
npaBoBasi MOJICPIKKA MOJIb30BaTeNeH 110 3aKOHOIaTeNbeTBY Poccuiickoii denepanuu

3. «HOUKOH» http://www.neicon.ru/

11.2. Tlepeyenp mporpaMMHOTO 0OECTICUECHUS

PexBU3NTHI NOATBEP:KIAIOIIETO

Neni/m | [IporpamMmmHoe oGecnieueHune
aokyMeHTa/ CBOOOTHO pacimpocTpaHseMoe

1. Windows 10 Pro, MS Office 2019 koHTpakT No 18-DA-44-19 ot 20.05.2019

2. PrototypingSketchUp: 3D modeling for koHTpakT Ne 18-DA-44-19 or 20.05.2019
everyone

3. V-Ray ms 3Ds Max KOHTpakT Ne 18-0A-44-19 o1 20.05.2019

4,



http://www.e.lanbook.com/
http://znanium.com/

JTACHATIIAHBI/MOY ST
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JIUCT YUETA OBHOBJIEHUUM PABOYEM [TIPOI'PAMMbBbI YYEBHOM

B paGouyro mporpamMMmy y4eOHOM AUCIUTIINHBI/MOIYJISI BHECCHBI H3MEHEHHSI/OOHOBIICHUS U
YTBEPIKJCHBI Ha 3aceIaHuu KadeIpbl:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep U3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




