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50
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MpakTnyeckune 3aHATAA, Yac.
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JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.
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N3 HKUX HpaKTquCKOIz
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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-1/MNMK Cnoco6eH K aHan13sy NocTaBNeHHOW 3afa4n UccnegoBaHuii B 061acTn (hOTOHNKY
KOMnNeTeHunn 1 ONTOMHGOPMATUKN
MK-1/MK. 1 MpoBoAWT NOMCK Hay4YHO-TEXHNYECKOI MH(OpMaLun A1 ONpeaeneHmns
KoMriekca TpeboBaHuii K paspabaTbiBaeMoMy OMTUKO-31EKTPOHHOMY Npubopy;
MpocheccuoHanbHble MK-2/TK CrnocobeH K pacyeTy, NPOeKTUPOBAHUIO U KOHCTPYMPOBAHMIO B COOTBETCTBUM C
KOMMETEHLMN TEXHWUYECKMUM 3afjaHWeM TUMOBbIX CUCTEM, MPUOOPOB, AeTas1ei 1 y3/10B Ha
CXEMOTEXHNYECKOM N 31IEMEHTHOM YPOBHAX
MK-2/TK. 4 Co3faeT TpexmepHble MoLenu paspabaTbiBaeMblX ONTUYECKUX,
OMTUKO-3N1EKTPOHHBIX, MEXaHWYECKMX BI0KOB, Y3M0B U feTasieli C MCNOb30BaHWEM
CUCTEM aBTOMATU3MPOBAHHOIO NPOEKTUPOBAHNS

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTataM 06y4YeHUs, COOTHECEHHBIM C
NHAMKATOPaMu LOCTKEHNS KOMMNETEHL I

Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

IK-1/1IK. 1 IIpoBoaAHT NOMCK HAYYHO-TeXHHYeCKOH HHoOpMAIIHH JIsT
omnpesejieHHsI KOMILIEKCa TPeOOBaHUIH K pa3padaTbiBaeMoMy
ONTHKO-3J1eKTPOHHOMY NIPHOOPY;

YMETb NPOBOAMTb NOUCK HayYHO-TEXHUYECKOI MH(hOPMaLIMK ANs OnpeaeneHus
KOMMJeKca TPeboBaHW K pa3pabaTbiBAEMOMY OMTUKO-31EKTPOHHOMY MpUoopy;

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

MMETb NpeacTaB/IEHNE O COBPEMEHHOM COCTOAHUN MaTEMaTUYECKNX METOAOB,
NpuMeHsaeMbIX NpKY peLLlieHn 3aay co3gaHna ONnTUYeCKUX CUCTEM CBA3U

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

MMEeTb NPEACTaB/EHNE O HOBbIX HanpaB/ieHUAX NPUMEHEHNS MaTeEMaTNYECKUX
METO/0B NPV CO3AaHNN U pa3paboTKe ONTUYECKMX CUCTEM CBA3W W CO3AaHNN
ceTen

Nekunu; MNpakTrnyeckme 3aHATUS;
CamocTosTensHas paboTa

YMETb NMPUMEHATb N3yYEHHbIE METOAbI K 3aa4amM ONTUKN

Nekunu; MNpakTrnyeckme 3aHATUS;
CamocTosaTenbHas paborta

IIK-2/1IK. 4 Co3naeT TpexMepHBIe MO/IeJIH pa3padaThIBaeMbIX ONTHYECKHX,
ONTHKO-3JIEKTPOHHBIX, MEXaHHYECKAX 0JIOKOB, y3JI0B U JeTajleii ¢
HCI0JIb30BAHHEM CHCTEM aBTOMATH3HMPOBAHHOIO IPOEKTHPOBAHHUS

YMeTb CO3/1aBaTb TPEXMEPHbIE MOAENM pa3pabaThiBaeMbIX OMTUYECKUX,
ONTUKO-3/TEKTPOHHBIX, MEXaHUYECKMX B/IOKOB, Y3/10B U [eTael ¢ UCMoJb30BaHNEM
CUCTEM aBTOMATU3VPOBAHHOTO NPOEKTUPOBAHNS

CamocTosiTenbHas paboTa

06beKT (MaTeMaTUYECKMe METOAbI B ONTUKE) U NMPeaMeT Kypca (Teopus (hyHKLuiA
KOMIM/IEKCHOrO NepeMeHHOro, pagbl U NpeobpasoBaHne ®ypbe, BEKTOPHbIV aHan3,
Teopws BEPOATHOCTK), 3afia4n Kypca (0CBOeHV e METOL0B YKa3aHHbIX
MaTeEMATUYECKMX AUCLMUMIINH), MECTO MATEMATUYECKMX METOAO0B B ONTUKE Kak
AUCUMNAWHBI

Nekumu; MNpaKTUYeCKMe 3aHATUS;
CamocTonTenibHas paboTa

OCHOBHbIE MOHATUA TEOPUN (byHKLI.VII\/’I KOMMNEKCHOro nepemMeHHoro

Nekuwnn; MNpakTrnyeckme 3aHATUS;
CamocTosaTenbHas paborta

3. CofepykaHue 1 CTPYKTypa ANCLUNNHBI

Tabnuua 3.1
M3 Hux B MHanKaTopsl
o AKTVBHbIE
Tembl NEKUNN Yachb! |dhopme npakT. hopMbI, uac LOCTVXKEeHUA YyebHas DEATENIbHOCTb
noar., yac. ' ' KOMMeTeHUMIA

CemecTp: 4

AnpakTuyeckasi eguHMLA: VIHTerpasbl, 3aBUCSILLME OT NapameTpa




1. "MartemaTtnyeckme MeTobl
B OMNTUKE" KaK Hay4Has
ancumn-nuHa. CTpykTypa
Kypca. Ero cBs3b ¢ gpyrumum
AVCUMNIMHA-MU y4e6HOro
nnaHa. OcobeHHOCTH
npegmeta Kypca.

MK-1/1K.1,
MK-2/NK.4

Nekuus

2. OnpegeneHne NOTOYEYHON 1
paBHOMEpPHOM CXOAMMOCTU
WHTErpasios 3aBUCALLMX OT
napameTpa. Kputepuii Kowum
PaBHOMEPHOI CXOANMOCTH.
Mpu3Hakn paBHOMePHOIA
cxogumocTu: BeliepluTpacca,
Abeng v Jupuxne.

MK-1/1K.1,
MK-2/NK.4

Nekuus

3. Teopema 0 npeAenbHOM
nepexoge Noj 3HaKoM
nHTerpana. Teopema 06
VHTErpupoBaHumM no
KOHEYHOMY UHTepBay.

MK-1/NnK.1,
MK-2/MK.4

Nekumnsa

4. Teopema 06
WHTErpypoBaHum no
GECKOHEYHOMY MHTEPBay.
Teopema o
AndgdepeHUMpoBaHMm Mo
napamerpy.

MK-2/TK.4

Nekuwnsa

AvpakTuyeckas egnHuua: OcHoBbl TOKI

5. Anrebpanyeckas n
TPUrOHOMETPUYECKaA (hopMa
KOMIM/IEKCHBIX YKCeN.
AnemeHTapHble (yHKLUN
KOMIM/IEKCHOTO MepeMeHHOro.

MK-2/MK.4

Nekuunsa

6. OndhepeHumposaHme
(YHKLMIA KOMMIEKCHOTO
MepemMeHHOro. AHa/IMTUYeCKme
(DyHKUMW. YCnosusa
Kowun-PrnmaHa.

MK-2/NK.4

Nekuwnsa

7. VIHTerpan ot QyHKUUn
KOMIM/IEKCHOTO NepeMeHHOro.
WHTerpan ot aHanMTUYeCKOi
(PYHKLMM NO 3aMKHYTOMY
KOHTypy. [MepBoo6pa3Has
(PYHKLMN KOMMN/IEKCHOWA
MepemMeHHOIA.

MK-2/NK.4

Nekumnsa

8. Teopema Kown. Teopema o
cpefHem. NMpon3BogHble
aHaIMTNYECKON (DYHKLMN.

MK-2/MK.4

Nekumnsa

9. M30n1poBaHHbIe 0CoBbIe
TOYKM. BECKOHEYHO yaneHHas
TOYKa, cepa PumaHa.

MK-2/NK.4

Nekumnsa

10. BbluncneHvie NHTErpasios c
MOMOLLbHO BbIYETOB OT
pauuno-HanbHbIX QYHKLUWIA 1
(hYHKLMIA, cofepKaLmx cos X,
sin X.

MK-2/NK.4

Nekuwnsa




11. BbluncneHne NHTErPasIoB ¢
MOMOLLbHO BbIYETOB OT
(yHKUMIA, copepxalumx In X,
Xp.

MK-2/NK.4

Nekuunsa

Anpaktuyeckasa egmHuua: Ps

bl Pypbe

12. lemma PvmaHa-/le6era.
Pan dypbe 2n-nepmoanyeckor
(yHKUMW. Pag dypbe anis
YETHOM, HEYETHOW (PYHKLMN 1
(hYHKLMU C NPON3BOSIbHBIM
NepuosomM.

MK-1/TK.1,
MK-2/MK.4

Nekuwnsa

13. KomnnekcHas hopma psiga
®dypbe. Teopema 0
AnddepeHUMpoBaHUN PALOB
dypbe.

MK-1/TK.1,
MK-2/MK.4

Nekumnsa

14. HepaseHcTBO beccens.
Teopema 0 paBHOMEPHOL
CXOAMMOCTY psfoB Pyphbe.
PaBeHcTBO J1anyHoBa.

MK-1/NnK.1,
MK-2/NK.4

Nekumnsa

15. Teopema 0 CKOpoCTU
CXO4MMOCTY psAfoB Pypbe.

MK-1/TK.1,
MK-2/NK.4

Nekuwnsa

16. MeTog pasgeneHus
nepeMeHHbIX.

1

0

MK-1/NnK.1,
MK-2/NK.4

Nekuunsa

AunpakTnyeckasa egnHuua: NMpeobpasoBaHue Pypbe

17. NHTerpansHas opmyna
®ypoe. Mpavoe 1 obpaTHOe
npeo6pasosaHue dypee.
KocuHyc- u cnHyc-
npeobpaszoBaHns Pypbe.

MK-2/MK.4

Nekuwnsa

18. CBoiicTBa NnpeobpasoBaHns
®ypbe abcoNTHO
NHTErprpyembIxX PYHKLWIA:
OrpaHNYeHHOCTb,
HenpepbIBHOCTb,
acMMMTOTUYECKOE MOBeAEHME.
MpeobpasoBaHue Pypbe OT
Npoun3BOAHOIA. Mpon3BoaHas
0T npeobpaszoBaHna Pypbe.

MK-1/TK.1,
MK-2/NK.4

Nekuwnsa

19. MNMpeobpa3osaHune Pypbe OT
Npoun3BeseHUs yHKLWA.
CsepTKa (hyHKLMiA. CBOICTBA
CBEPTKM: OrPaHNYeHHOCTb,
abconoTHas
WHTErpupyemocTb,
KOMMYTaTUBHOCTb U
accounaTMBHOCTb.
Mpeobpa3osaHune Pypbe OT
CBEPTKMU.

MK-1/TK.1,
MK-2/MK.4

Nekuwnsa

20. MpeobpasoBaHue Pypbe
ObICTPOYObIBAOLLMX (DYHKLINIA,
(hopmyna Mapcesans.
MpeobpasoBaHne Pypbe
(DYHKUWIA, MHTErpUpyembIX C
KBagpaTom. Teopema
MnaHwepens.

MK-1/TK.1,
MK-2/MK.4

Nekuwnsa




21. MpocTtpaHcTBO L2, Kak
NPOCTPAHCTBO CO CKaIAPHLIM
npounsseaeHnem. HepaeeHcTBa
"enbpepa, MMHKOBCKOIO U

KoLwumn-byHsAKOBCKOrO. 1 0 1 MK-1/MK.1, Nekumnsa
MK-2/MK.4
PaznoxeHue (yHKLUN B paL,
dypbe Nno
OPTOHOPMMPOBAHHOMY 6a3ucy.
MprmMep OPTOHOPMMPOBAHH
22. O6006LEHHbIE PYHKLMN,
(yHKuma Ompaka.
Mpown3BoaHas 0606LEeHHbIX MK-1/MK.1,
(hyHKLWMIA, 3aMeHa 1 0 1 MK-2/MK.4 Jlexuyms
nepeMeHHO, YMHOXEHNE
(DYHKLMIA.
Tembl MpakTAHeckix Yacw! d)olsnsn: npatcr, | Al ﬂ;'f:'ﬁ;gﬁ:' YyebHas [esTeNbHOCTb
3aHATUI noar., yac. (popmbI, Yac. KOMMeTeHUniA
CemecTp: 4
OnpakTndeckasa egnHuua: VIHTerpabl, 3aBucsLLMe OT NapameTpa
MK-1/TK.1,
1. F'amma- v BeTa- yHKLMK 2 0 2 MK-2/TK 4 MpaKTnyeckoe 3aHATHE
AvpakTudeckas egnHuua: OcHoBbl TOKI
2. KomnneKkcHble yncna u 5 0 5 NK-1/TK.1, MDAKTUYECKOE 3aHSTHE
[EeNCTBUA HaL HAMM MK-2/MK.4 |'P
3. ®YHKLMM KOMNIEKCHOM
MEPEMEHHOM. 2 0 2 MK-2/MK.4 |MpaxTiueckoe 3aHsTue
OnddepeHumpoBaHme 1
WHTErpupoBaHue.
4. PAabl hyHKUMIA
KOMM/IEKCHOTO NepemMeHHOro. 2 1 1 NK-1/MK.1, MDaKTUYecKOe 3aHsTHe
M30n1poBaHHble 0cobble MK-2/MK.4 | P
TOYKMN,
5. BblYeTbl (hyHKLUWIA. 2 1 1 MK-2/TK.4 |[paKTnyecKoe 3aHAaTHe
6. Bhiuncnere HTerpanos ¢ 2 1 1 MK-2/TK.4 |MpakTnyeckas pabota
MOMOLLbH0 BbIYETOB.
Onpaktudeckasa egnHunua: Pagbl dypbe
MK-1/MK.1,
7. Pagbl dypbe. 3 1 2 MK-2/1K 4 MpakTuyeckas pabota
8. MeTop pa3geneHus MK-1/MK.1,
nepeMeHHbIX 2 0 2 AK-2/TK 4 MpakTnyeckas paboTa
OunpakTndeckasa egnHuua: NMpeobpasoBaHve dypbe
9. MIHTerpansHas opmyna MK-1/MK.1,
dypbe. 1 0 1 MK-2/1K 4 MpakTnyeckas paboTa
10. MNpsiMoe 1 obpaTHOE 2 0 9 MK-1/MK.1, HDaKTMYeCKOe 3aHATHE
npeobpasoBaHne Pypbe. MK-2/MK.4 | P
11. CeepTKa (yHKUMA. MK-1/MK.1,
CsolicTBa CBEPTKM 1 0 1 MK-2/MNK.4 MpakTudeckoe sanaTue
12. MNpocTpaHcTBo L2, Kak MK-1/MK.L,
NPOCTPAHCTBO CO CKa/IAPHLIM 1 0 1 MK-2/1K 4 MpakTnyeckoe 3aHATUE

npov3BeieHNEM.




3.1 lNpakTnyeckas NogrotToBkKa

Tabnuua 3.2
o dopwmbl opraHusaumm | CogepXxkaHme NPaKTUYHECKON NOArOTOBKM
No TeMbl 3aHATUI P pratusay Aep P A
3aHATUiA (BnAbl paboT)
1 Psabl hyHKUMIA KOMMIEKCHOTO nepemeHHoro. | Mp BbINONHSET cnegytoLme Bugbl pabor: -
13011MpoBaHHbIe 0COObIE TOUKMN. M3yyaeT CNocobbl PasfoXeHns yHKLMIA B

psabl Telinopa v JlopaHa;
- YUMTCA HAXOAUTb OCOObIE TOUKN W
onpeaensitb UX BUA;

2 BblueTbl PyHKLMIA. Mp BbINonHseT cnegytoLme gl pabor: -
3HAKOMWTCA C MOHATWEM BblYeTa 1
crnoco6amu X BblYUC/IEHUS;

3 BbluncneHne MHTerpanos ¢ NOMOLLbIO Mp BbINonHseT cnegytoLme gl pabor: -
BbIUETOB. MPYMEHSET TEOPUM BbIYETOB K
Hax0XJeHW0 NHTErpasioB PasnnyHbIX
TUMOB;

4 Paabl ®ypbe. Mp BbINonHseT cnegytoLme gl pabor: -
yumuTCs npeacTasnaTb QYHKLMN X pAfaMm
®Dypee;

- U3y4yaeT cBOMCTBA psaoB Pypbe;

3.2 CamocToATeNIbHasA paboTa 0byyaroLerocs

Tabnuua 3.3
o ViHnKaTopb! Yacbl Ha Uacbl Ha
Ne Buabl camocToAaTeIbHON paboThbl JOCTVKEeHUA
< |BbINO/IHEHME [KOHCYIbTALNN
KOMMeTeHU M
CemecTp: 4
MK-1/MK.1,MK-
1 |KOHTpO/NbHbIe paboThbl /MK 4 30 0

. Jlnxaues A. B. MeToabl MaTeMaTM4eCcKOro MOAENMPOBaHUSA NMPOLIECCOB U CUCTEM [DNEKTPOHHBIN pecypc]
: yuebHoe nocobme / A. B. Jluxaues ; HoBOCKO. roc. TexH. yH-T. - HoBocmbumpck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000215342. - 3arn. ¢ akpaHa.

2 |Pra/Pecepar MK-1/MK.1,MK-

2/TK.4 18 0

: luxaues A. B. MeTobl MaTemMaTN4ecKOro MOAeNnpoBaHms NpoLLECcCoB 1 cucTeM [SNeKTPOHHLINA pecypc]
: y4ebHoe nocobme / A. B. Jluxaues ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215342. - 3arn. ¢ akpaHa.

MK-1/MK.1,MK-

2/TK.4 20 4

3 |loaroToBKa K 3aHATUAM

. Jlnxaues A. B. MeToabl MaTemMaTMYeCcKOro MOAeMpoBaHNs NPOLIECCOB U CUCTEM [DNEKTPOHHBINA pecypc]
: yuebHoe nocobue / A. B. Jlnxayes ; HoBOCKO. roc. TeXH. yH-T. - HoBocmbupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000215342. - 3arn. ¢ aKpaHa.

MK-1/MK.1,MK-

2/TK.4 8 0

4 | fononHuTenbHasa yuebHas fedaTeNbHOCTb

. luxaues A. B. MeToabl MaTeMaTU4eCKOro MOZEIMPOBaHNSA NPOLLECCOB U CUCTEM [SNEKTPOHHDIN pecypc]
: yuebHoe nocobue / A. B. Jlnxayes ; HoBOCKO. roc. TeXH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000215342. - 3arn. ¢ aKpaHa.

MK-1/MNK.1,MK-

2/TK.4 18 0

5 |MNopgroTtoska K atTectauun

: luxaues A. B. MeToabl MaTeMaTM4eCKOro MOZEIMPOBaHNSA NPOLLECCOB U CUCTEM [DNEKTPOHHDIN pecypc]
: yuebHoe nocobue / A. B. Jlnxayes ; HoBOCKO. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215342. - 3arn. ¢ aKpaHa.




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
VHhopmmpoBaHme MopTtan HI'TY
KoHcynbTnpoBaHue e-mail
;ZinggwaeanlBe y4ebHbIX 3E5C

4. MpaBuna aTTecTauum 06y4YatoLLMXCs MO AUCLUNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe Ncnonb3yetcs 6anibHO-penTUHIOBas cUcCTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
Kpatkas nHpopmaumsa o bPC npvseseHa B 1abn. 4.1.

Tabnuua 4.1
MuH. .
OueHnBaeMble BUbI [eATE/IbHOCTY 06yyaroLLmxcs 6ann MakcnmasibHbIA 6asin
CemecTp: 4
IIpakmuueckue 3anamus: | 10 20

KoHTponupytoLLme MaTepransl (CIMCOK BONPOCOB) NpuBoasTes B “/luxayeB A. B. MeTozbl MaTeMaTUyecKoro MoJenvpoBaHis NPoLLECCOB U CUCTEM [DNEKTPOHHBIN
pecypc] : yue6Hoe nocobue / A. B. Jlnxaues ; HoBocKb. roc. TexH. yH-T. - HoBocmbumpek, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215342. -

3ar/. ¢ 3kpaHa."
10 20

Koumponvuwvie pabomui:

KoHTponupytoLime Matepuanbl (CMCOK BOMPOCOB) NPUBOAATCSA B "CreLr1aBbl BbICLLEV MaTeMaTuKy ((hyHKLMM KOMMIEKCHOrO NepeMEHHOrO0, OrnepaloHHoe
ncumcneHne, Teopys nons) [SneKTPOHHbIN pecypc] : 3NeKTPOHHBINA yuebHO-MeToAMuYeCcKUin Komnneke / B. W. ByTbipuH, A. B. Io6biw, B. B. ®unatos, 3. b. LLiBapy, ;
HoBocK6. roc. TexH. yH-T.- HoBocubumpck, [2016].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000230171.- 3arn. ¢ 3kpaHa Per. cBuaeTenscTeo Ne 22279."

PI3/Pecgepam: 10 -I 20

KoHTponupytoLmre matepuansl (CMCOK BOMPOCOB) NpuBOAATCA B “/lnxadeB A. B. MeTogbl MaTeMaTN4eCKOro MoJenIMpoBaHus poLIecCOB ¥ CUCTeM [DN1eKTPOHHbIIA
pecypc] : yue6Hoe nocobue / A. B. Jlnxayes ; HoBocub. roc. TexH. yH-T. - HoBocmbupek, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215342. -

3arn. ¢ akpaHa."”
40

Ox3zamen: | 20

KoHTponmpytoLme MaTeprasibl (CAMCOK BONPOCOB) NpUBoAsTCs B "/lnxayeB A. B. MeTobl MaTeMaTU4eCcKOro MoAeNMpoBaHis NPOLIECCOB U CUCTEM [DNEKTPOHHBIN
pecypc] : yue6Hoe nocobue / A. B. Jlnxaues ; HoBocuG. roc. TexH. yH-T. - HoBocmbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215342. -
3ar/. ¢ 3kpaHa."

B Tabnuue 4.2 npecTaBneHo COOTBETCTBYE POPM KOHTPO/S 3asBNsieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnuua 4.2
Kogpl DOopMbI KOHTPOSIA
KOMMeTeH VHAMKaTopbl SOCTVKEHNA KOMMETEHLNIA
LI,MI‘/'I KoHTp. |3awmTa SKsameH
pab. Pr3/pP
MK-1/1 |NK-1/MK 1. NMpoBoAnT NOWUCK HayYHO-TEXHUYECKON MH(OoPMaLIMK NS onpeaeneHus + + +

K KOMM/iekca TpeboBaHuii K paspabaTbiBaeMOMY ONTWUKO-3/1EKTPOHHOMY NPUGOpY;

MNK-2/M MK-2/TK 4. Co3gaeT TpexmepHble MoAenn paspabaTbiBaeMbiX ONTUHECKUX,
K OMTWKO-3MEKTPOHHBIX, MEXaHWYECKMX B/IOKOB, Y3M0B 1 [eTaseli C UCMO/b30BaHMEM + +
CUCTEM aBTOMATN3MPOBAHHOIO MPOEKTUPOBAHNA

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMIHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paboyeli
rnporpavme.




5. Jlutepatypa

OcHoBHas nuTepaTypa

1. Hauana marematnueckoro ananusa (Yucia u MmHOkecTBa uncen. [locmenoBaTenbHOCTH U UX
npenensl. [Ipenensr u HenpepsIBHOCTE QyHKUMNA. [uddepenunanpHoe ucunciaenre QyHKIui
0IHO miepeMenHoI): YueOHoe nocobue / [lIBenenko C.B. - M.:HUAY &apos;MUDU&apos;,
2011. - 324 ¢. ISBN 978-57262-1476-4 - Pexwum mocryma:
http://znanium.com/catalog.php?bookinfo=610260 - 3aru. ¢ 3xpaHa.

2. MaxoBa, H. b. luddepernmansupie ncuncienns (yHKIUN OTHON epeMeHHOU [ DIeKTPOHHBIN
pecypce] : Metoauueckue pekomernnaru / H. b. Maxosa, ®. K. Mauyp. - M. : MI'ABT, 2010. - 52
c. - Pexxum poctyma: http://znanium.com/ - Pexxum noctymna:
http://znantum.com/catalog.php?bookinfo=401153 - 3aru. ¢ sxpaHa.

JononHnTenbHas nimTepaTypa

1. byteipun B. Y. ®yHKIm#M KOMIUIEKCHOTO MEPEMEHHOTO [ DJIEKTPOHHBIN pecypc| : 3JIeKTPOHHBII
yueOHO-MeTonuueckuii komruteke / B. U. Byteipun, A. B. ['o0bim, B. B. ®unatos ; HoBocub6. roc.
TexH. YH-T.- HoBocubupck, [2014].- Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000208318.- 3aru. ¢ 3xpana Pecypc 3apeructpupoBas B
O®OPHwuO Per. cBunerensctBo Ne 21041.

VIHTepHeT-pecypchl
1. HayuHo-TexHUUECKHIT BECTHUK WH(POPMALIMOHHBIX TEXHOJIOTHIA, MEXAaHUKHU M OIITUKH : KyPHAI /
Yuusepcuter UTMO : caiit. — Cankrt-IletepOypr. — 2001 — — ISSN (print version) — 2226-1494 ;

ISSN (online version) — 2500-0373. — URL: https://ntv.ifmo.ru/ (gata obpamenus: 20.04.2023). —
TeKcCT : 3JIeKTPOHHBII.

6. MeToan4yeckoe 1 NporpaMmmHoe obecrneyeHne, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToguyeckoe obecrneyeHme

1. Jluxaues A. B. Meroasl MaTeMaTU4eCKOTO MOJACIIMPOBAHUS IMPOLIECCOB U CUCTEM
[DmexTpoHHEI pecypc] : yueOHOe mocobue / A. B. Jluxaues ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000215342. -
3ary. ¢ aKpaHa.

2. CrieuriaBsl BeICIIEH MaTeMATUKH ((PYHKIIUH KOMILJIEKCHOTO IIEPEMEHHOTO0, ONIEPAIIMOHHOE
WICYHCIIEHUE, TEOPHS IM0JIs1) [ DINeKTPOHHBINA pecypc| : AIeKTPOHHBINA Y4eOHO-METOINIEeCKIIT
xomrutekc / B. Y. Byteipusn, A. B. ['06emm, B. B. ®unaros, 3. b. IlIBapu ; HoBocu6. roc. TexH.
yH-T.- HoBocuOupck, [2016].- Pesxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000230171.- 3aru. ¢ a3xpana Per. cBumerenscTBo No
22279.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecneyeHme
1 Onepaunonnas cuctema Microsoft Windows
2 INakeT oducHbix mpunoxenuit Microsoft Office

6.3 NHhopMaLyOHHble TEXHONOornK

Mpu OCyLLECTBNEHIM 06Pa30BaTENLHOIO MPOLECCa MO ANCLMMNMHE NPUMEHSIHOTCS ANEMEHTbI
[VCTaHLMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMNA, a TAKXKe CUHXPOHHOTO U aCUHXPOHHOIO
B3aMO/IEICTBYA B 371EKTPOHHOI MHOPMaLIMOHHO-06pa3oBaTe/bHol cpefbl HITTY.



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne HaunmeHoBaHue Ha3HaueHue

1 |Mpe3seHTaUMOHHOE 060pya0BaHNE ANs IEMOHCTPALIMM HarNsAHOTo MaTepuana
(MynbTUMeANA-NPOEKTOP, IKPaH, KOMMbIOTEP
ONs YNpaBneHns)
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1. O0o00meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEIACTB JUCHHUILIMHBI

O06o0meHHas cTpykTypa (hoHIa OLIEHOYHBIX CPEJCTB MO AMCHUIIHHEe CHCTEMBl TEXHHUYECKOTO
3peHus npexacrapieHa B Tabmume. COBOKYIMHOCTh Pe3yJbTaTOB OOYYCHHS IO JUCIUIIIMHE COOTHECEHA C
YPOBHAMHU C(HOPMUPOBAHHOCTH KOMIIETECHIIMH M COOTHECEHHBIMH C HMMHM WHIUKaTOpaMu. MHIMKATOpHI
JTOCTHXKCHHSI KOMITETEHIIMM U3MEPSIEMBI C TTIOMOIIBIO CPEJICTB TEKYIIEH M TPOMEKYTOUHOMN aTTECTAIlUH 10
aucuuiinae CHCTeMbl TEXHHYECKOTO 3PCHHUS.

Tabmuna

JTansbl OUEHKH Pe3yJIbTATOB 00y4eHUs U
COOTHECEHHBIX ¢ HUMU HHIMKATOPOB
JNOCTHKEHUSI KOMIIeTeH M

Meponpusitust
Dopmupyemsble HNupuxaropsbl
N Tembl TeKyILero KOHTPOoJIs
KOMIIeTeHIIUH KOMIIeTeHI Ui IIpomesxyTouHas
(KOHTpOJbHAS
. aTrecTanus
padora, KypcoBoi
(3K3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
[TK-1/TIK Cnoco6en |2. [IpouzBomut Kontpomns noBepXHOCTHHIX | KoHTposbHEIE 3auer, Bonpocs 1-5
K aHaIN3y (aHaIU3 UCXOQHBIX nedexron MeToaMH |paboTsl, pa3zaens 1-5
MTOCTaBJIEHHON TpeOoBaHUH K HU3KOKOT€PEHTHBIX
3a/1a4u napameTpam uaTeppepomerpun. CT3 "Pamap",
HCCIIEIOBaHUH B|pa3pabaTeiBacMoro  |eé XapaKTEPUCTUKH.
obyiacTi ()OTOHHKH M |ONTHKO-31eKTpoHHOTO0 |[KoopnunatHoe #  9acToTHOE
ontonH(opmaTuky  |mpubdopa; MIPEICTABICHHS HHTErpasna
CBEPTKHU. OcHOBHast  TeopHs
®Dypre-aHanusa. ITpumepsl

BBIYUCIICHUS] MHTErpajla CBEPTKH.
Koppensaimonnele  METOABl |
CHCTEMBl TEXHHUYECKOTO 3pEHHUS:
MPUHIUIT JEHCTBUSI, TEXHUYECKHE

XapaKTEPUCTHKHU. Jluneiinbie
MHBapHaHTHBIC n
HEHHBapUaHTHbIC ONITHYECKHE
CHCTEMBEI. [Tpumeps TaKHX
CHCTEM. Koppemsrop
Meiiepa-Omuiepa. HuTterpans

cyneprnio3uriuu u cBeptku. CT3 Ha

OCHOBE CTPYKTYPHOTO
OCBCIICHHUS: TPHUHIUI JCHCTBHS,
TEXHUYCCKUE XapaKTePUCTHKH
CT3 "Pemerka". Tenessie
METOABI W CHCTeMbl. [IpuMepbl
TEHEBBIX CT3 u ux
XapaKTePUCTHKH

TpuaHrynsamuoHHBEIE METONBI U
CUCTEMBI oTIpeieIeHUs
paccTosHU bi(s) 00BEKTOB
(mazepubie mrymel). [Ipumepbl ux
MPUMEHEHUS B CT3

TpuaHryIAUOHHBII H3MEPUTEINb.
Dypre-aHanuzatop 00bEKTOB

TIK-2/TIK Crnocoben
K pacuery,
MPOCKTHUPOBAHUIO U
KOHCTPYHUPOBAHHIO B
COOTBETCTBUH c
TEXHUYECKUM

3aJaHUEM  THUIIOBBIX
cucreM, IpHOOPOB,
JeTasieil u y3/10B Ha

1. Pa3pabaTriBaeT
(yHKIMOHAJIBHBIC U
CTPYKTYPHBIE CXEMBI
OINITOTEXHHUKH,
ONTHYECKUX U
OIITHKO-3JIEKTPOHHBIX
puOOPOB U
KOMIUIEKCOB C
olpe/ieNICHHEeM

JudpakiuonHsle  METOOBl |
CHUCTEMBl TEXHHYECKOTO 3pPEHUS:
MIPUHIINAI JIEHCTBUS, TEXHUYECKHE
XapaKTEPUCTUKU Nsmeputens
nuameTpoB "Cencop". Koutponb
TIOBEPXHOCTHBIX IeeKToB
METOAaMHU HU3KOKOTEPEHTHBIX
uaTeppepomeTpun. CT3 "Panap",
eé xapakrtepuctuku. IloseBbie u

PI'3, pa3nensr 2-3 3auer, Borpocsl 6-10

2




CXEMOTEXHUYECKOM |(pu3muecKkux JaCTOTHbBIE XapaKTEPUCTHKH
u AJIEMEHTHOM |IPUHIIAIIOB IEHCTBUS | IBYXKACKaJIHBIX
YPOBHSIX YCTPOUCTB, UX KOT€PCHTHO-ONITHICCKUX ~ CHUCTEM
CTPYKTYp U duapTpanuu  u3obpaxkenuit. CT3
YCTaHOBIICHHEM Ha OCHOBE CTPYKTYPHOTO
TEXHUIECKAX OCBCIICHUS: TPHUHIUN JEHCTBHSA,
TpeOoBaHMiT Ha TEXHUYIECKHE XapaKTePUCTHKH
otnenbHble OMoku 1 |CT3 "Pemrerka". TeneBnbie
3JIEMEHTHI METOABI W CHCTeMbl. [IpuMepbl
TEHEBBIX CT3 u ux
XapaKTEPUCTHKH
TpuaHTyISIMOHHBIE METOIBI U
CUCTEMBI oTIpeJieNIeHuUs
paccTostHAiH bi(s) 00BEKTOB
(mazeprpie mrymsl). [IprMepst ux
npumenenuss B CT3 ®unbTpanus
H300pKEHUI 00BEKTOB B
KOTEPCHTHOM CBETE.

2. MeTtoauka oneHKH 3TanoB popMupoBaHusi KOMIETEHIIUI MO TMCHUTLIHHE

PesynbraTel 00ydeHMs IO IUCHMILIMHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMM B IIpOrpamme
WHJUKATOPaMU JOCTH)KEHUS KOMIIETEHUMN IPOBEPSIOTCA IPU IIPOBEACHUM MEPOINPUATHM TEKyIIeH
KOHTPOJIS B ITPOLIECCE U3YyUSHMsI JUCLMIUIMHBL, YKa3aHHbIX B Ta0uuue pasziena 1.

B 8 cemecTpe 00s3aTebHBIM JTAllOM TEKYIICH aTTECTAllMU SBJSIFOTCSA PacdeTHO-rpaduuecKoe
3ananue (pabora) (PI'3(P)), xonTposnbHas padorta. TpeboBanus k BeimonHeHH0 PI'3(P), kKoHTponbHOMN
paboThI, COCTaB | MpaBuia olieHKH chopmyaupoBanbl B mactiopte PI'3(P), koHTpoibHO paboTHI.

[IpomexyTouHas arTecTanus MO AWCUMILIMHE IPOBOAUTCA B 8 cemecTpe - B (hopme 3auera,
KOTOPbIIl HampaBlIeH Ha OLEHKY CGOPMHPOBAHHOCTU pE3yJIbTaTOB OOyYEHUS MO JUCLMILIMHE,
COOTHECEHHBIX C YCTaHOBJIEHHBIMHU B IpPOrpaMMe MHAWKaTopamu focTikeHus komnerenuuii T1K-1/TIK,
[TK-2/TIK u COOTHECEHHBIX ¢ HUMH HHIUKATOPOB. (CM. TaOauIty pasnaena 1).

3aueT NpoBOAUTCS B YCTHOH dopme, 1o OnieTam.

OO6mue mpaBuiia BHICTABICHUS OIEHOK TEKYIIEH M MPOMEXYTOYHOM aTTeCTAlMH MO JUCIUTIINHE
OTIpeeINA0TCS OaTbHO-PEUTUHIOBOM CUCTEMOM, PUBEICHHOM B paboueil mporpaMMe AUCIUILTHHBL.

Ha ocHoBanum kputepues, NpUBEACHHBIX B I1. 3, OCYIIECTBIIIETCS OIEHKA YPOBHEU JOCTUTHYTHIX
pEe3yNIbTAaTOB  OOy4YEHHUS 10 JUCHUUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B IpOorpaMme
uHArKaTopamu noctmwkenus komnerennuid [TK-1/TTK, TTK-2/TTK, 3akperuieHHbIX 33 JUCIHILTAHOM.

3. OO0mas xapakTepucTHKAa YPOBHell pe3yJIbTATOB 00y4eHHs, COOTHECEHHbIX ¢ HHAUKATOPAMH
JOCTHKEHUSI KOMIIEeTeH M

IpoaBunyrhlil. Teopernueckoe COAEpKaHUE Kypca OCBOGHO  MOJHOCTBbIO.  CTyaeHT
JIEMOHCTPUPYET CHCTEMaTHYECKOoe M TIIyOOKOe IMOHMMaHHE y4eOHOTO MaTepualia M CIIOCOOHOCTH K
CaMOCTOSITEILHOMY TMOTOJHEHUI0 W OOHOBJICHHIO 3HaHWM B XOJe JanbHeimedl ydeOHoil paboThl U
npodeccnoHanbHOi nesTensHocTH. CHOopMUPOBAaHBI HEOOXOIMMBIC HABBIKM MPAKTHUECKOW paboTel. Bee
yueOHbIe 3a/laHusl, PEIYCMOTPEHHBIE IPOTrPaMMOi 00YUYEHHSI, BBIMIOJIHEHbI Ka4eCTBEHHO, 0€3 3aMe4aHu.
PesynbTarsl 00yueHHs IO AUCLUILIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B IIPOrpaMMe MHIUKATOpaMu
JOCTHKEHUS] KOMITIETEHLIUH, OLEHEHbI YHCIIOM OaJlJIOB, BXOASIIMM B IMANa30H IPOABUHYTOTO YPOBHSIL.

ba3oBplil. Teoperuueckoe cojepkaHue Kypca OCBOGHO B 00beMe, HEOOXOAMMOM ISt
nanpHelmeil yueObl u  mpodeccHoHaNbHON  nedTenbHOCTH. HaBblku  mpakTUdeckoi  paboThl
chopmupoBanbl Ha 6a30BOM ypoBHE. Bce npeaycMoTpeHHbie porpaMMoi oOydeHus yueOHbIE 3a/IaHus
BBITNIOJTHEHBI ¢ HEOONBIIMMU MOTPEIIHOCTIMU. Pe3ynbrarel 00yueHus Mo AUCHUIUIMHE, COOTHECEHHBIE C
YCTAHOBJICHHBIMH B IIPOrpaMMe MHAUKATOPaAMU JOCTUKCHHA KOMHGTGHIII/If/'I, OLICHCHBI YU CJIOM 0aJJIoB B




npenenax 6a30BOro ypoBHs.

Iloporoselii. TeopeTuueckoe cojaepkaHue Kypca OCBOCHO B 00beMe, HEOOXOIUMOM ISt
nanbHeleil yueOsl U npoQecCuOHANBHON NIesaTeNbHOCTH. HekoTopble mpakTUyeckre HaBbIKU paboThI ¢
chopMupoBaHbl ¢ mpobOernaMu. YdeOHbIE 3aJaHusl, MPEAYCMOTPEHHBIE TPOTrPaMMoOi OO0y4eHus,
BBIMOJHSUIUCh € OIIMOKAaMU, WCIPABICHHBIMH TI0J PYKOBOJACTBOM IpemnojaBaTens. Pe3ynbTarhbl
o0yueHHs 10 JUCLUMIUIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B MpOrpaMMe HHIUKATOpaMU
JOCTHKEHUS] KOMIIETEHIIMH, OLIEHEHBI YHCIIOM OalyioB B Mpe/iesiax MOPOroBOro yPOBHSI.

Hu:ke moporosoro. Teopernueckoe copepikaHue Kypca ocBoeHO ¢parmeHtapHo. HeoOxomammeble
HABBIKM MPAKTHUYECKOH pPaboThl Cc(HOPMUPOBAHBI MHUHUMAIBHO. bBONBUIMHCTBO Y4eOHBIX 3aJlaHUM,
IPEyCMOTPEHHBIX MPOrpaMMON OOy4YeHMsI, HE BBINOJIHEHbI. Pe3ynbraTel 00y4eHMs] MO JUCLUILIMHE,
COOTHECEHHbIE C YCTAHOBJICHHBIMHU B MPOTPaMME WHAMKATOPAMH JOCTHKEHHS KOMIIETEHIUH, OIICHEHbI
YHCJIOM 0ajyIoB, BXOASIIMX B IMANla30H HUKE IOPOTOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0HKETHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCUTET

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IMacnopr 3a4era

1o auctuIuinHe « CUCTEMbl TEXHUYECKOTO 3pEHUS», 8 CEMECTpP

1. Meroanka oueHKH

3auer mpoBOMUTCS B YCTHOM (hopme, 1Mo Owieram. buier cocTout w3 2 BOMPOCOB H
dbopmupyeTcs 1o cieayoneMy IpaBuy:
— TIepBBIN BOMPOC BHIOMpAETCs U3 TUara3oHa BOmpocoB 1-8;
—  BTOpPOI BOMPOC U3 Juarna3oHa BornpocoB 9-16;
Taxkum 00pazom, IPOBEPSAIOTCS Pe3yabTaThl 00yYEHHS MO AUCIUIUINHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMU B IIPOrpaMMe MHAUKATOPAMH JOCTUKEHHS KOMITIETEHIIUH.
Ha 3auere mpernonaBaTens BIIpaBe 3a[aBaTh CTYACHTY YTOUHSIOIIHE W IOTOJHHUTEIBHbIC
BONPOCHI U3 00111eT0 niepeyHs (1. 4).
dopma Guera st 3aueta

HOBOCUBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
®akynprer OTO

Buier Ne
K 38,‘~I€Ty 110 JUCIOUITJINHC ((CI/ICTGMI)I TCXHHUYCCKOT'O 3peHI/IH)>

1. Bonpoc 1
2. Bompoc 2.

Yr1Bepxkaaro: 3aB. kKadeapoit JIoJnKHOCTE, PO
(moamuce)

(mara)

KonnuectBo Bonpocos, HanMuue 3a1a4 U Apyrux (opm B Ouere onpenesnsiercs: pa3padoTuuKOM B
COOTBETCTBUHM C IIPOBEPSEMBIMUA KOMIETCHIMSIMH M OOBEMOM KOHTPOJIHMPYEMOTO MarepHaa.
OOs3aTeNIbHBIMU - 3JIEMEHTaMH  OWMJIeTa SBJAIOTCA TaKXKe IMONUCH 3aBEeAyIOIIEro Kadeapoi,
OTBETCTBEHHOH 32 IMCLMILINHY, U 1aTa yTBEPKICHUS OHIeTa.

2. Kpurtepuu oneHKHu pe3ybTAaTOB 00y4YeHHS, COOTHECEHHBIX C YPOBHSIMH OCBOEHMSI
HHIUKATOPOB IOCTHKEHHUsST KOMIIeTeH U

OtBer Ha OMIeT A4 3a4€Ta 3aCHUTBIBACTCA Ha NPOABHHYTOM YPOBHE, €CIU CTYACHT
IMpoOBOAUT CpaBHI/ITeJII)HHﬁ KOMILICKCHBIM aHaIu3 Martcpualia, BLIABIISACT np06neMm, npeaiiaract
1



MEXaHU3Mbl WX PCIICHHUS, TPEACTABISICT KOJIMYCCTBEHHBIC XapaKTEPHCTHUKU OIPEIEICHHBIX
MPOIECCOB, TMPHUBOJUT KOHKPETHbIC mpuMepbl. COBOKYIMHOCTh pPe3yJbTaTOB OOYYCHHS TI0
JTUCHUTUTHE (MOIYJII0) M COOTHECCHHBIX C HUMH WHJIMKATOPOB JIOCTHIKCHUS KOMIICTCHIIUI HE
COJICPKUT TPOOETIOB. Y CTAaHOBICHHBIC B MPOTrpaMMe KOMITETEHIIMH C(HOPMHUPOBAHBI B ITOJTHOM
o0beMe. Onenka cocrasisieT om 35 0o 40 bannos.

OTBet Ha OuJeT AJ1s 3a4eTa 3aCYUTHIBACTCA HAa 0230BOM YPOBHE, €CJIM CTYACHT IIPH OTBETE
Ha BOIPOCHI (DOPMYyITUPYET OCHOBHBIC IMOHSATHS, JACT XapaKTEPHUCTUKY IPOIECCOB, SBICHHIA,
MPOBOJMT aHAIIN3 MIPUYUH, YCIIOBUH, CITOCOOCH MPEICTaBUTh KOJIMYSCTBCHHBIC  KAYSCCTBCHHBIC
XapaKTepUCTHKU TpoiieccoB. COBOKYNMHOCTh pPE3yabTaTOB OOy4YeHHUs IO TUCIUILUIMHE U
COOTHECCHHBIX C HUMH HHIUKATOPOB JIOCTHIKCHUS KOMIICTCHIIMH COJEPIKUT HECYIICCTBECHHBIC
npoOesbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIIETEHIIMUA C(HOPMHUPOBAHBI Ha 0a30BOM ypOBHE.
Ouenka cocraBisetr om 34 0o 27 6annos.

OtBer Ha Owyer AJs 3a4yeTa 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYACHT IpPU
OTBETE HA BOMNPOCH JAaeT ONPEACICHHE OCHOBHBIX ITOHSITHH, MOXET I0Ka3aTh NPHYUHHO-
CIEeICTBEHHbIC CBs3U siBIeHUNA. COBOKYNMHOCTH PE3ylbTaTOB OOYYEHHUS IO IUCIHUILUIMHE U
COOTHECCHHBIX C HUMH HHIUKATOPOB JOCTHIKCHHS KOMIICTCHIIMH COJCPIKUT TIPOOEIIBL.
YcTaHOBNIEHHBIE B IPOrpaMMe KOMIIETEHLMU CHOPMUPOBAHBI HAa MOPOTroBOM ypoBHE. OleHka
cocTaBisieT om 26 0o 20 b6annos.

OtBer Ha Owmier A 3aUeTa CUUTACTCS HEYAOBJIETBOPUTEILHBIM (HUXKE IOPOTOBOTO
YPOBHSI), €CJIH CTYICHT NPU OTBETEC HA BOIPOCHI HE JIACT OINPEIEIICHUH OCHOBHBIX TOHSTHH, HE
croco0eH ToKa3aTh MPUYMHHO-CIEICTBEHHbIE CBSI3U sBiIeHUH. COBOKYIMHOCTH pe3yJIbTaTOB
00ydYeHHUS 1O TUCIUIUIMHE U COOTHECEHHBIX ¢ HUMH WHIMKATOPOB JOCTH)KCHHS KOMIICTCHIIUN
COJICP’KUT CYIIECTBEHHbIE MpPOOENbl. YCTaHOBIEHHBbIE B MPOrpaMMe KOMIIETEHIIMH He
chopmupoBanbl. O1ieHKa cocTaBisgeT meree 20 6annos.

3. Ikaaa ouneHku

3adeT cunTaeTCs CIAHHBIM, €CIIM CyMMa OalyIoB IO BCEM 3aJaHusiM OmieTa coctasisier ot 20
1o 40 GamoB BrimouuTenbHo. Cymma menee 20 0ayuioB MpU3HAETCsl HEYAOBIETBOPUTEIHHBIM
pe3yJIbTaToOM NPOMEKYTOUHON aTTECTAllMU 110 JUCLUILIMHE.

B o0mieii omeHke Mo JUCIHUIUIMHE OaUibl 3a 3a4e€T YYHTHIBAIOTCS B COOTBETCTBHH C
npaBujaMu OAJITbHO-PEUTUHTOBOM CUCTEMBI, ycTaHOBIeHHbIMHU B HI'TY.

4. Bompocsl Kk 3aueTy mo JucuuniunHe «CHCTEMbl TEXHHUECKOTO 3PCHISD
1. Cucremsl Texuuueckoro 3penus (CT3): ux HazHaueHHE, OCHOBHBIE XapaKTepUCTHKH. [Ipumepsl
CT3.
2. OcHoBHas Teopusi Uil JUHEWHBIX ONTHYECKUX CHCTEM - JIMHEWHbIE WHBapUAHTHBIE U
HEWHBApUaHTHbBIC onTu4yeckue cuctembl. [Ipumepsl Takux cucrem. Koppemsrop Meiiepa-Oiiiepa.
WuTerpalisl Cyneprno3uiiy 1 CBEPTKU.
3. KoopnuHaTHOE M 4acTOTHOE TpeAcTaBiieHUs] WHTerpaita cBeprku. OcHoBHas Teopema Dypbe-
ananuza. [IpuMepbl BEIUMCIICHHS HHTETrpajia CBEPKHU.
4. 3Beno mnpeoOpazoBanuss DpeHens. WMIyabCHBI OTKIMK W YacTOTHAs XapaKTEPHCTHKA.
Hudpakus OpeHerns Ha Kparo | IEIH.
5. Onrtudeckoe 3BeHO TpeoOpazoBanusi Dypwe: MPUHIUI JISHCTBUS, TOIXOIbI Pases m Diipw.
[TpuMepbl BBIYUCICHUS CIEKTPOB TUITUYHBIX 00BEKTOB KOHTPOJIS.
6. OcHoBHble cBoiictBa Dypbe-peoOpa3oBaHUss ¥ WX  ONTHYECKHE HMHTEPIPETALIUH:
dbyHIaMeHTanbHOE COOTHOIICHUE Ui crekTpoB Dypbe (TeopeMa 3aMKHYTOCTH), Teopema 00
ACHMITOTHUYECKOM TTOBEJICHUH CriekTpa Pyphe; 0JHOMEPHOE 1 IByMEPHOE
mubdepeHupoBanus (B T.4. JIAIUIaCHMaH) M300paXCHHMH: KOOPIWHATHOE U YaCTOTHOE
NPE/ICTABICHHUSI.
7. OcHoBHBIE cBoiicTBa Dyphe-MpeoOdpa3oBaHusl U UX ONTUYECKUE WHTEPIPETAlMU: JTHHEHHOCTD,
M3MEHEHHE MacITada, CyMMHPOBAaHME aMIUTUTY]l HAa ONTUYECKON OCH, TOBOPOT CIIEKTPa, CBOWCTBO
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npoekiuu (ceyeHuil) crnekrpa Pypbe; npsmas U oOpaTHas TEOPEeMbl O CBEpPTKE, TEOPEMbI O
CMEILLEHNH 10 KOOPJIMHATE U YacTOTE.

8.  KorepeHTHO-ONTHYECKME  CHCTEMbl  INPOCTPAHCTBEHHOM  (GWIbTpaLUM  HU300pakeHUH
KOHTPOJIMPYEMBIX 00BEKTOB: MIPUHIIUI ACHCTBUSL, IIPUMEPHI (PHIBTPAIIMN PA3TMYHBIX W300paKEeHUH,
B T.4. OKOHTYpHBaHHE OOBEKTOB.

9. dudpakumonnsie Meroasl u cucteMbl. Cyrh mMeroma. OCOOEHHOCTH KOHTPOJISI HETPO3PavHBIX
00BEeKTOB (9KpaHHOro TUma). Merox nBoiHOM ¢unpTparmu. CrocoObl MOBBIIIEHUS TOYHOCTU
KOHTPOJIS.

10. udpakinuoHHsle MeToAbl U cUcTeMbl. IIpumepbl KOHTpOJIi OOBEKTOB Maloro pasmepa,
nepuoanueckux 1D, 2D o0bekToB. M3mMepeHus napaMeTpoB 00bEKTOB TU(PPAKIIUOHHBIM METO/IOM.
Judpaxumonnsie CT3 1 uX TeXHUYECKUE XapaKTEPUCTUKU.

11. TeHeBble METOABI U CUCTEMBI HA OCHOBE MHOI'03JIEMEHTHBIX (oTONpUEMHUKOB. CyTh METOJA.
OnTtuka TeHeBbIX cucTeM. ONTUKO-3JIEKTPOHHBIE CUCTEMBI pa3mep-HOro koHtpoias "Cencop",
"Konrponp-2" nans pelieHus 3a7ad  aTOMHOM JHEPreTUKU: TEXHUYECKUE XaAPAKTEPUCTHKH,
pEe3yJIbTaThl IPUMEHEHHUSI.

12. CyTh TpUAHTYJSIIMOHHOTO METOJAa M3MEPECHHUS PACCTOSHHS 0 O0BEKTa KOHTPOJISL. MeTo/b
00pabOTKU CUTHAJIOB B TPUAHTYJSILIMOHHBIX U3MEPUTEISIX. TPUAHTYIISALMOHHBIE U3MEPUTENN U UX
TEXHUYECKUE XapaKTepUCTUKU. [Ipumepsl perieHus pa3inuHbIX KOHTPOJIbHO-U3MEPUTEBHBIX 33/1a4
Ha 0a3e TPUAHTYJISALMOHHON TEXHUKH.

13. OnTtuueckue Meronpl U cucteMbl KOHTpoisi 3D oObekToB. OmnpeneneHne reoMeTpUudecKux
HapaMeTpoB MPOTHKEHHBIX 00BEKTOB MOCTOSHHON TOJIIUHBI IO UX AU(PPAKIIMOHHBIM KapTUHAM.

14. Ontrueckue MeTonsl M cucteMbl KOHTpodist 3D o6bexToB. KonTpons 3D 00beKTOB Ha OCHOBE
CTPYKTypHOro ocBelieHus. JlazepHas wu3MmeputenbHas Mammba "JIMM" nns  usmepenus
reOMETPUYECKUX TapaMETPOB JUCTAHIIMOHUPYIOIUX PEIIETOK aTOMHBIX PEAaKTOPOB.

15. Onrtnueckue MeToisl M cucTeMbl KOHTposisi 3D o0bexToB. MeTonbl HU3KOKOTEPEHTHOM
uHTeppepomerpun it 3D koHTposs. Ontudaeckuii nmpodunomerp "Pagap” (1mndpoBoit MEKPOCKOIT)
JUISL KOHTPOJIsI HOBEPXHOCTHBIX A€(DEKTOB U3/IEIIHIL.

16. ®peneneBckue MeToabl u cucTeMbl. CyIIHOCTH METOJa HM3MEpeHHH. MeToapl 00paboTKH
u3MepuTenbHoi MHpopMarmu. OLieHKa O0XMIAEMbIX XapaKTepPUCTHK: JMAMa30H, MOIPELIHOCTb,
OBICTPOACHCTBUE, MajOradapuTHbIE MOKA3aTeaW. YUET BIUSHUS HEPAaBHOMEPHOCTH OCBEIICHUSL.
Pacupenue nuHeHOro quanazoHa U3MEpeHu.



DdenepanbHOE rOCyIapCTBEHHOE OIOIKETHOE 00Pa30BaTEIbHOE YUPEKICHNE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBCHHBIH TEXHHYECKUH YHUBEPCUTET)
Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IacopT KOHTPOJILHOM PAdOTHI

1o auctuiinie «CUCTeMbl TEXHUYECKOTO 3pEHUs», 8 ceMecTp

1. MeToauka oleHKH

BrimosHeHHe KOHTPOIBHON pabOTHI sSBIISETCS POPMOIA TEKyIel aTTecTaru (KOHTPOJIS)
[0 TUCIUILINHE, TPEAYCMOTPEHHON yueOHBIM TIAHOM.

KonTposnbHast pabora HampaBieHa Ha 3aKpEeIUIEHHE U IPOBEPKY YPOBHS BIIaJCHUS
yu4eOHBIM MAaTEepHaIOM IO TEOPETUYECKUM TeMaM U TeMaM MPaKTHYEeCKHX 3aHITHM, a Takxke
(opMUpOBaHHE HAaBBIKOB CaMOCTOSITEIbHOIO aHajlu3a IPOLECCOB U SIBICHUH B CHCTEMax
TEXHUYECKOTO0 3peHus. KontponbHas paboTa mpoBOIUTCS MO BCEM TEMaM.

Homep wHIMBHIyanbHOTO 3aaHUs ONPENENIeTCsS MO MOPSAKOBOMY HOMEpPY (aMHIHH
CTYJICHTA B CIIMCKe rpynmbl. Fi3MeHeHre BapraHTa 3a/1aHusl BO3MOKHO TOJIBKO 110 COTJIACOBAHUIO
C MPEIO0/IaBaTENIEM.

KonunuecTBo 3aganuii 10CTaTOYHO JIsl 0O0ECeueHus, KaKI0ro 00yJarouierocs 3ajlanuemM
KOHTPOJIBHON paboTHI.

Cmpyxkmypa KonmponbHOUu pabomul.

1. TuTynpHBIN JUCT (CM. IPUIIOKEHUE)

2. Bsenenue (akTyallbHOCTb, LI€Jb, 3a/1a4H).

3. OcHoBHas 4acTh (3aaHue KOHTPOJIBHOUN pabOTHI).
4. 3axioueHue (BbIBOJBI M PEKOMEHAAIINHN).

5. CHoucok auTepaTypbl U HCTOUYHUKOB.

Bo BBenmenuu GhopMynupyroTcs KpaTko 0OOCHOBBIBAETCS aKTyalbHOCTb, 1I€JIb U 3aJ]1a4H,
JaeTCcsl KpaTKas XapaKTepUCTHUKAa CTENEHU W3YYEHHOCTH Bompoca B 00JacTH CHUCTEM
TEXHUYECKOTO 3PECHHUS.

OcHOBHasi 4acThb — 3TO OTBET Ha 3a/IaHUE KOHTPOJIBHOW paboTbl. OH HOIKEH OBITh
CaMOCTOSITENIbHBIM, Pa3BEePHYTHIM M apryMEHTHUPOBaHHBIM. llpu HEOOXOAMMOCTH OCHOBHAas
4acTh MOXKET OBITh pa3buta Ha OoJiee Menkue Bonpockl. OHA JIOJDKHA COAEPKATh 00s3aTeIbHBIC
CCBUIKM Ha M3YYCHHYIO JUTEpPaTypy W HHTEPHET-UCTOYHUKH, OPOPMIICHHBIE MOCTPAHUYHO B
COOTBETCTBUH ¢ OHOIMOrpaguuecKuMu TpeOOBAHUSMH.

3akiIro4ueHre: M3JI0KEHHE OOILEro BBIBOJAA MO WM3YYEHHOW MpoOiieMe U TMpeasiaraeéMbIX
PEKOMEHIalni.

Cnucok nuTepaTypsl odopmisieTcss B COOTBETCTBHM C  OubiamorpaduyeckuMu
TpeOboBaHUSIMU B aja(aBUTHOM IMOPSAKE W BKIIOYAET OT 3 0 5 MCTOYHUKOB (KHHUT, CTaTel
pa3HbIX aBTOPOB, HWHTEPHET-UCTOYHUKOB, JAOKYMEHTOB), KOTOpble OBUIM H3y4Y€HBbl MpH
BBIMIOJTHEHUH KOHTPOJIbHOU PabOTHI.

PexoMenyercst uznaraTh MBICIH 1O CYLIECTBY, KPATKO U JJIOTUYHO.

Tpebosanus k ogpopmaenuro:

O0beM KOHTPOJIBHOW paboThl A0 10 cTpaHUIl MAIMHOMKMCHOTO TEeKCTa ¢opmara A4.
HIpudr Times New Roman, 12. Hymepauus cTpaHHWIl CKBO3HAas, B HIDKHEH 4YacTH JHCTa IO
ueHTpy apabckumu uudppamu. KoHTponbHas paboTa AomKHAa OBITH OTpEAAKTUPOBaHA, HE
conepxarb opporpadhuIecknx, CHHTAKCHYECKUX U CTHUIIEBBIX OIITHOOK.

KonTponbHast paboTta mpemocTaBisieTcs Uisi MIPOBEPKU B AJIEKTPOHHOM BHUIE B CPOK,
YCTaHOBJIEHHBIN IpenojaBaTesieM. [Ipu moioxXuTenbHOM pe3ysbTaTe OLEHUBAHUS KOHTPOJIbHON
paboThl CTyIeHT e€ pacredaTbiBaeT, MepefaeT Ha Kadeapy M 3allldiiaeT J0 CECCUU B



Ha3HauYC€HHOEe IpenonasaresieM BpeMs. [lo pesynpraTam 3allUTBl CTYAEHTY BBICTABIIAETCS
OLICHKa B COOTBETCTBUHU C KPUTEPUSMU, IPUBEEHHBIMU B II. 2 Hactosuiero Ilacnopra.

KontponbHas paboTa mpoBoAUTCS 10 BceM Temam, Bkiouaet 10 3aganuii. Beimonusercs

(MMCHMEHHO) U T.JI.

. Kpurepuu oueHKH pe3yJbTATOB 00y4YeHHS, COOTHECEHHbIX ¢ YPOBHSIMH OCBOEHMSI
HHIUKATOPOB I0CTUKEHUSI KOMIIeTeHIIUH

OOure mpaBuiia BBHICTABICHHS OICHOK TEKYIIEH aTTecTallMi OMpPEAEISIOTCs OaIbHO-
PEUTUHTOBOM CUCTEMOM, YCTAaHOBJICHHOM JIOKaIbHBIM akToM HI'TY.

KonrponbHass paloTa BBIIOJIHEHA Ha MPOJABHMHYTOM YpPOBHE, €CIUM CTPYKTYpa,
conepkanne u odopmieHrne pabOTbl COOTBETCTBYeT TpeOoBaHusM. Bce WacTu KOHTPOIBHOM
paboThI COrIacoBaHbl, TEKCT JIOTUYHO BBICTPOEH U SBISIETCS aBTOPCKUM. [IpHCyTCTBYIOT CChUIKU
Ha HOPMATHBHBIC JIOKYMEHTHI M aKTyaJbHYIO JuTepaTypy. Pabora mpencraBinena assi mpoBEpKU
B YCTAQHOBJICHHbIE CPOKH. AHAJIN3 KaXJI0T0 U3 pa3/iesoB KOHTPOJIBHOM pabOThl CBHIETENBCTBYET
0 TOM, YTO COBOKYITHOCTBH PE3YyJbTATOB €€ BBIOJHEHHUS M COOTHECEHHBIX ¢ HUMHU MHIUKATOPOB
JOCTHD)KEHUSI KOMIIETEHIIMM He COAEP>KUT NMpoOesioB. 3aKkperyieHHbIE 32 KOHTPOJIBHOM paboToi
KOMIIETEHIIMH c(hOPMUPOBaHbI Ha MPOJABUHYTOM ypoBHE. OueHka coctasisieT om 9 0o 10 6annos.

KonTtponbHas paGoTa BbIIIOJIHEHA HA 6a30BOM YPOBHE, €CIIM CTPYKTYypa, COJAEpXKaHUE U
oopmienne pabOTBI COOTBETCTBYET TpEeOOBAaHWSAM, HO padoTa COACPKHUT CIUHHYHBIE HE
OpUHIUIKAIbHbIE OLIMOKM, WCIpPaBICHHbIE IIOCIE 3aMeyaHuil mnpenojasarens. Bce uvactu
KOHTPOJILHOM pabOThl COTJIACOBAaHBL, TEKCT JIOTHYHO BBICTPOCH M SIBISIETCS aBTOPCKUM.
[TpucyTCTBYIOT CCBHUIKM Ha HOpPMAaTHBHbIE JOKYMEHThl M aKTyaJbHYIO JuTepaTypy. Pabora
IpeACTaBiIeHa JUIsi TPOBEPKM B YCTAaHOBJICHHBIE CPOKH. AHAIN3 KaXIOTO W3 pa3lesioB
KOHTPOJIbHOM PabOThl CBUJIETEILCTBYET O TOM, YTO COBOKYITHOCTb PE€3yJbTaTOB €€ BBINOIHEHUS
¥ COOTHECEHHBIX C HUIMU MHMKATOPOB JOCTI)KEHUSI KOMIIETEHIIMI COACPKUT HECYIIECTBEHHBIE
npoOebl. 3aKperyieHHble 32 KOHTPOJIbHOM paboToN KoMIeTeHIMH chOpMHUPOBaHbI Ha 6a30BOM
ypoBHe. OrieHka coctaBiisier om 8 0o 9 6annos.

KonTtponbHas paboTa BbIIIOJIHEHA HA OPOTOBOM YPOBHE, €CIIU CTPYKTYpa, COAEp)KaHue
u odopmieHue pabOTBI COOTBETCTBYET TpeOOBaHHSIM, HO padoTa COJCPKHUT OIINOKH,
HEOJJHOKPATHO UCIIPABIIsieMble I1OCIIE 3aMeUaHuil penoaasareiis. YacTu KOHTPOJIbHOM paboThl B
[IEJIOM coTrjiacoBaHbl. [IpUCYTCTBYIOT CCBUIKM Ha HOPMATHUBHBIE TOKYMEHTHI M aKTYaJIbHYIO
auteparypy. Pabora npencraBiieHa Ji1sl IPOBEPKU B YCTAHOBJIECHHBIE CPOKU. AHAIN3 KaXKI0T0O U3
pa3aenoB KOHTPOJIHOW pabOThI CBHIETENBCTBYET O TOM, YTO COBOKYITHOCTH PE3YJIbTATOB €€
BBINIOJIHEHUSI U COOTHECEHHBIX C HUMHM HMHIMKAaTOPOB JOCTHXKEHHMS KOMIETEHLUH COAEPKUT
npoOenbl. 3aKperuieHHbIe 3a KOHTPOJBHOH paboToi KOMIETEeHIHMH COOPMHPOBAHBI Ha
oporoBoM ypoBHe. OlieHKa cocTaBisieT om 7 00 8 6annos.

KontponpHast pabora cyWTaeTcsi He BBINMOJHEHHOM, €CIM CTPYKTypa, COAEp)KaHUE U
oopmieHue paboOThl HE COOTBETCTBYET TPeOOBaHUAM, paboTa COJEPKHUT CYIIECTBEHHbIE
OmMOKH, HE UCIIPABIICHHBIE TIOCIIE 3aMEeUYaHmil mpenoaasarens. Yactu KOHTPOJIbHON paboThI
He corjacoBaHbl. OTCYTCTBYIOT CCBUIKM Ha HOPMAaTHUBHBIE JOKYMEHTbl M aKTYyaJIbHYIO
auteparypy. PaboTta He mpencTtaBieHa UIS NPOBEPKH B YCTAaHOBJICHHBIE CPOKH. AHaU3
KaXJI0r0 M3 pa3lesIoB KOHTPOJIbHON pabOThl CBUAETENBCTBYET O TOM, YTO COBOKYIHOCTb
pe3yabTaTOB €€ BBINOJHEHHUS W COOTHECEHHBIX C HHMH WHAMKATOPOB JIOCTHIKCHUS
KOMIIETEHIIUM HE COJEPKUT MHOXECTBO CYILECTBEHHBIX MpoOesnoB. 3akpeIuleHHbIe 3a
KOHTPOJIBHOM paboToil KoMneTeHUuH He chopmupoBaHbl. OLEHKa COCTaBIsET meHee 7
bannos.

2. IIxkaJja oueHKH



KontponbHast pabota kak (opma TEKyIIeH KOHTPOJSA 110 JUCHUIUIMHE CUYHTACTCS
YCIICIITHO BBITIOJTHEHHOM, €CJIM CyMMa TIOJyYEeHHBIX 0aJIOB TI0 BCEM €€ 3a/IaHHSIM COCTABIISET OT 7
110 10 0aJUI0B BKIIIOYUTEIIBHO.

B oOmell oueHke MmO IUCHUIUIMHE Oaulbl 3a BBHIMOJHEHHE KOHTPOJIBHOW pPabOTHI
YUUTBIBAIOTCS. B COOTBETCTBUM C IpaBUJIaMM OaJIbHO-PEHTUHIOBOM CHUCTEMbl M TaOnmuuei
COOTBETCTBHUS OAIJIOB, TPAJUIIMOHHOW OIeHKH 1 OykBeHHOH ornenku ECTS, ycTaHOBIEHHBIMH B
HI'TY.

3. IlpumepHblii nepeyeHb 3a1aHUI (BAPMAHTOB) KOHTPOJIbHOM padoThl

1. Cucremsl Texuuueckoro 3penus (CT3): ux HazHaueHHE, OCHOBHbBIE XapAKTEPUCTUKH.
[pumepsr CT3.

2. OcHOBHas Teopus I JUHEHHBIX ONTUYECKUX CUCTEM - JMHEHHBIC MHBAPUAHTHBIE U
HEUMHBapUaHTHbIE onTuueckue cucrembl. [Ipumepsr Takux cucrem. Koppensrop Meiiepa -
Olinepa. HTerpansl cyneprno3uuuu U CBEpTKH.

3. KoopauHaTHOE M 4acTOTHOE MPEJCTaBIIEHUs MHTerpana cBepTku. OCHOBHasl TeopeMa
®dypbe-ananu3za. [IpuMepsl BEIUNCIEHNS HHTErpaia CBEPKH.

4. 3Beno npeobpazoBanust Ppenens. IMIyabCHBIA OTKIMK M YaCTOTHAS XapaKTEPUCTHKA.
Hudpaknus OpeHens Ha Kparo U MICIH.

5. Onrudeckoe 3BeHO Mpeobpa3oBanuss Dypre: MPUHLIMI ISHCTBUSA, MOAXOABI Panes u
Olipu. IIpumepsl BEIUUCIIEHUS CIIEKTPOB TUIIUYHBIX 00BEKTOB KOHTPOJISL.

6. OcHoBHBIE cBoOiicTBa Dypbe-peoOpa3oBaHUsi M WX ONTUYECKHE HHTEPIPETALUU:
byHIaMeHTallbHOE COOTHOLIeHHe A crekTpoB dypbe (Teopema 3aMKHYTOCTH), Teopema o0
ACHMIITOTUYECKOM TOBEACHUH crieKTpa Pypbe; 0MHOMEPHOE U IBYMEpHOE MU depeHIINPOBaHUS
(B T.4. JIatu1acuaH) U300paKeHUH: KOOPIAMHATHOE U YaCTOTHOE IPEACTaBICHUS.

7. OcHoBHBIE cBoOiicTBa Dypbe-peoOpa3oBaHUs M WX ONTUYECKHE HHTEPIPETALUU:
JUHEHHOCTh, U3MEHEHUE MacliTaba, CyMMHUpPOBaHHE aMIUIMTYJ] Ha ONTHYECKOH OCH, MOBOPOT
CIEKTpa, CBOMCTBO IpoeKkuuu (cedeHuil) crnektpa dDypbe; npsmas U oOpaTHas TEOPEMBI O
CBEPTKE, TEOPEMBI O CMEILEHNH 110 KOOPJAUHATE U 4aCTOTE.

8. KorepeHTHO-ONITHYECKHE CHCTEMBI MPOCTPAHCTBEHHOW (MIBTPALUN H300paskeHUH
KOHTPOJHMPYEMBIX OOBEKTOB: MPUHIMI JACUCTBUSA, HpUMEpbl (UIBTPALUU  Pa3IUYHBIX
n300paKeHHIA, B T.4. OKOHTYPHBAHNUE OOBEKTOB.

9. Hudpakumonnsle meroabl u cuctembl. Cytb Meroma. OCOOEHHOCTH KOHTPOJIS
HETpPO3pavYHbIX OOBEKTOB (9KpaHHOTO THma). Merox paBoWHONW ¢unbTpanuu. CrocoObl
NOBBILICHNS] TOYHOCTH KOHTPOJIS.

10. udpaxnuoHHsle METOABI W cUCTeMBbl. llpuMepbl KOHTPOJS OOBEKTOB MAajoro
pasmepa, mnepuonmueckux 1D, 2D  oOwvekroB. IM3mepeHus mnapamMeTpoB  0OBEKTOB
mudpakunoHHbIM MeToioM. [udpakunonnsie CT3 1 UX TEXHHYECKUE XapaKTEPUCTHKH.

11. TeneBble METOJIBI M CUCTEMBl HA OCHOBE MHOT'03JIEMEHTHBIX (poTonpuéMHUKOB. CyTh
Metoga. OnrTuka TEHEBBIX cUCTeM. ONTHKO-3JIEKTPOHHBIE CHCTEMBI pa3Mep-HOIO KOHTPOJIS
"Cencop", "Kontponp-2" nns pemeHus 3agad  aTOMHOM SHEPreTHKU: TEXHHUYECKHUE
XapaKTEPUCTUKU, PE3YJIbTaThl IPUMEHEHHUS.

12. CyTh TpHAHTYJISALMOHHOIO METO/1a U3MEPEHHs PACCTOSIHUA 10 00BEKTa KOHTPOJISL.

Metonapl 00pabOTKHM CUTHAJIOB B TPHAHTYJISIIMOHHBIX U3MEPHUTEISX. TpUaHTyIIAINOHHBIC
W3MEPUTENIN U UX TEXHUYECKHE XapaKTepUCTUKH. [Ipumepsl pelienus pa3inyHblX KOHTPOJIbHO-
U3MEPUTENBHBIX 33/1a4 Ha 0a3e TPUAHTYISIUOHHONW TEXHUKH.

13. OnTtuyeckue MeTOABI M CHUCTeMbl KOHTpodss 3D o0bekToB. OmnpenencHue
TEOMETPUYECKUX TapaMeTpPOB TMPOTSHKEHHBIX OOBEKTOB IOCTOSHHOW TOJIIMHBI 1O UX
JU(PPaKLUOHHBIM KapTUHAM.

14. Ontudeckue Metoabl u cucteMbl KOHTposst 3D 00bekToB. KonTpons 3D 00bekTOB Ha
OCHOBE CTPYKTypHOro ocselieHus. JlazepHas nsmepurensHas Mamunna "JIMM" g usmepenus
F€OMETPUUECKHUX MapaMeTPOB AUCTAHLMOHUPYIOMIUX PEIIETOK AaTOMHBIX PEAKTOPOB.

15. Onruyeckue Metoasl U cucTeMbl KOHTpoist 3D oObekToB. Metoabl



HU3KOKOTepeHTHOW uHtepdepomerpun it 3D koutpons. Ontudeckuit nmpoduiomerp "Pamap”
(unpoBOIT MUKPOCKOI) AJIsi KOHTPOJISI TOBEPXHOCTHBIX J1e()EKTOB M3IEIHN.

16. ®peneneBckue Meroabl M cucrteMbl. CyHIHOCTP MeTOAa H3MEpeHuid. MeTombl
00paboTkn u3MepuTenbHON nHPOpManwu. OLEeHKa O0XHIaeMbIX XapaKTePUCTHK: JIHAIa30H,
MNOTPEIIHOCTh,  OBICTpOJCHiCcTBHE,  MajorabapuTHbIE  TOKa3zaTenu.  YYET  BIUSHUSA
HEPaBHOMEPHOCTH OCBeleHus. Pacimpenue JIMHEMHOro 11ana3oHa U3MepeHuin



denepanbHOE roCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCHTET»
Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IHacnopr
pacyeTHO-rpadpuIecKoro 3aganus (padoTbl)

110 AUCHUITIIMHE «CHCcTEeMBI TEXHUUECKOTO 3pCHUA», 8 CEMCCTP

1. MeToauKa OlleHKH

Bremonnenue pacdetHo-rpadudeckoro 3amanus (padotsl) (manee - PI'3(P)) smmsiercs
dopmoil Tekymieil arrectanuu (KOHTPOJS) MO JUCHUIUIMHE, MPETyCMOTPEHHOH Y4eOHBIM
TUTAHOM.

Hens PI'3(P): cTymeHTHl NODKHBI HW3YyYUTh MPHUHIMI JACWCTBUSA 33JaHHOTO METOja
U3MEPEHUs, TO3HAKOMUTHCS C COCTOSIHUEM JIeN U CCIICIOBAHUSMU B TAaHHOW OOJIACTH.

Ob6s3atenbHbIM 31eMeHToM PI'3(P) siBnsitoTcs M3ydeHre NpuHIUNa JIeHCTBUS 3aJaHHOTO
METO/1a U3MEPEHUS  3HAKOMCTBO C COBPEMEHHBIM COCTOSTHHEM Jen 1o Teme PI'3.

Howmep 3ananus coorBercTBYeT nocineane uudpe (uudpam) B HOMEpE 3a4€THON KHIKKH
(ctynenueckoro Omiiera).

PI'3(P) BeImonHsAETCS MHANBUAYAIBHO.

KomnyectBo 3amanHumii  goctaTtoyHo JUisi  oOecmeueHHs, KaXAOro oO0ydaromerocs
WHIUBUyaIbHBIM 3a1anremM PI'3(P).

3amena 3aaanus PI'3(P) ocymiecTBiisieTcs o cOriacOBaHUIO € IIPENOAAaBaTEIeM U3 YUCIIa
pe3epBHBIX (HE 3aHATHIX) 3aJaHUN.

[lepen BBIMOMHEHHWEM 3aJaHUS CTYIACHT JOJDKEH O3HAKOMHUTBCS C JIOTIOJHUTEIHHON
JUTEePATypPOH U BHIMOJIHUTH HH()OPMALIMOHHBIN MTOKCK.

[IperoaBaTens OCYIIECTBISIET PYKOBOJACTBO MO BBIOJHEHHUIO 3aJaHUS, OKAa3bIBAET
KOHCYJIbTAI[MOHHYIO TIOMOIIb U TpuHUMaeT otyet 1o PI'3(P).

[To pesynbraram BeimosHeHus PI3(P) BbImosHSETCS OTYET, KOTOPBIM COCTOUT U3
CIEAYIOIINX YaCTEeM:

1. TUTyabHBINA TUCT (CM. HUXKE).

2. Teoperndeckasi 4acTh, MPEICTABISIONIAs COOOW YETKMHA M pa3BEPHYTHI OTBET Ha
BOoNpoc, Bkmovammuid . [lo Mepe HEOOXOIMMOCTH TEKCTOBBIA MaTepuanl MOKET
JOTIOJTHATHCS TpauKamMu, pUCYHKAMH U TaOJIUIIAMHU.

[IpakTuueckas 4acTh.

BriBoabI.

5. CnHcoK HUCIONBb30BAHHON JIUTEPAaTypbl, HHTEPHET-UCTOUYHUKOB U MPOrPaMMHBIX
CPEICTB.

Tpebosanus k oghopmaeruio:

W

O6beMm PI'3(3) no 10 cTpanun mammuonucHoro tekcra popmara A4. pudt Times New
Roman, 12. ®opmynsr HaOuparorcs B penakrtope Math Type. Pasmemienune ckaHupoBaHHBIX
dopmyn He pomyckaercs. Hymepanusi cTpaHuIl CKBO3HAs, B HM)KHEH 4acTW JIUCTA MO LIEHTPY
apabckumu  1mudpamu. Pabora  ngomkHa  OBITh  OTpPEJAKTHpPOBAaHA, HE  COAEPIKATH
opdorpadruyeckux, CHHTAKCUYECKUX U CTUJIEBBIX OLIMOOK.

Otuer B ycTaHOBIEHHbIE CPOKHM cjaaeTcs Ha kKadeapy st nposepku. IlpenonaBarens
OLICHUBAET KAa4eCTBO PAa0OTHI, OTMEYAET MOJOXKHUTEIbHBIE CTOPOHBI M HENOCTATKU pabOTHI U
olpenieNseT, JoMycKaeTcs I oHa K 3amuTe. [Ipy Heo6XouMOCTH NpenoaaBaTesib BO3BPALIAET
PI'3(P) crynenty st nopabOTKM M yCTaHaBJIMBAE€T CPOKU IMMOBTOPHOTO MPEAOCTaBICHMS AJIs



npoBepKu. J1o 3amuThl paboThI CTYJIEHTOM JOJDKHBI OBITH CAE€TaHbl HEOOXOAUMbIE UCIPABIICHUS
Y JOTIOJIHEHUS 110 BCEM 3aMEYaHUAM MPEnoaaBaTels.

[Ipu nonoxutensHoM pe3yibTare oueHuBanuss PI'3(P) crtyameHT e€ pacnedarsiBaer,
nepegaeT Ha Kadenpy U 3alUIlaeT 10 CECCUM B Ha3HAYEHHOE IIPenoaBaTesieM BpeMsl.

3amurta PI'3(P) cocrout B WHAMBUAYyalbHOM YCTHOM COOECEOBAaHMM CTYyJEHTa C
npernojasaresneM. B mporecce 3anuThl BBISIBISETCS YPOBEHb 3HAHUM CTYAEHTA, CTENEHb €ro
CaMOCTOSITENILHOCTH TpPH  BBHIMOJAHEHUH paboTel. [lo pesynapTaTam 3amuThl  CTYACHTY
BBICTABJISIETCSA OILIEHKAa B COOTBETCTBUM C KPUTEPHUSIMHU, MPUBEICHHBIMU B M. 2 HACTOSAIIETO
[Tacmopra.

2. Kpurepum oueHku pe3yJibTATOB 00Y4Ye€HHUsl, COOTHECEHHBIX ¢ YPOBHSIMH OCBOEHMUSI
HHIUKATOPOB JIOCTUKEHHUsSI KOMIIeTeH U

OOuue mpaBuiia BBICTABJICHHS OLCHOK TEKYLIEH aTTecTalu ONpeAesstoTcs: OaibHO-
PEUTHHIOBOM CHCTEMOM, yCTAaHOBIICHHON JIOKanbHbIM akToM HI'TVY.

PI'3(P) cumtaercs BBINOJIHEHHONH Ha NMPOJABMHYTOM YPOBHE, €CIIM BCE HEOOXOIMMBIE
pacueTsl IPOU3BEIEHBI CaMOCTOSTENbHO W 0Oe3 omubok; Bce pazaenst PI'3(P) BeimomHeHBI
NPaBUIBHO U B MOJIHOM oOBbeme; paboTa oopmieHa B COOTBETCTBHH C TPEOOBaHHUAMU; CIaHA
MpernojaBaTeNio B yKa3aHHbIE CPOKM M HE BO3Bpallanach Uisi JTOpaOOTKH; NaHbl MOJIHBIE U
pa3BepHYTHIC BBIBOJBI M PEKOMEHIAIIMU; HA 3allUTe CTYJCHTOM JaHBl YBEPCHHBIC H
apryMeHTUpOBaHHbIE OTBEThl. COBOKYMHOCTh 3aIllJIaHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMH WHIWKATOPOB JTOCTH)KCHHUS KOMIIETCHIIUH HE COIEPKUT MpOoOeNioB. 3aKpeIICHHBIE 32
PI'3(P) xomnerenumu copMupoBaHbl Ha IPOABUHYTOM ypoBHE. OrueHka coctaBiser om 16 0o
20 6annos.

PI'3(P) cuntaercs BbIMOIHEHHONH HA §a30BOM YPOBHE, €CJIM BCE HEOOXOAUMBIE PACUeThI
MIPOU3BEICHBI CAMOCTOSTEIBLHO U 0€3 CYIIeCTBEHHBIX OMMO0K; Bce pasneinsl PI'3(P) BemomHeHBI
MPaBUIIbHO, HO €CTh 3aMEYaHUs K MOJTHOTE MpeocTaBieHus nupopmanuu; padota ohopmieHa B
COOTBETCTBUHM C TPEeOOBAaHUSMH; CIaHa IPEMOAaBATENI0 B YKa3aHHBbIE CPOKH M OJHOKPATHO
BO3Bpalllajach CTYACHTY Ui HE3HAYUTENbHON H0paOOTKH; B 3aKJIFOUEHUHU JaHbl BBIBOIBI U
PEKOMEHIANNH; Ha 3alUTe CTYACHTOM JOIYIIECHbl HEIPUHIUITHATbHBIE OIHOKHA. COBOKYITHOCTD
3aIJIaHUPOBAHHBIX PE3yNbTaTOB M COOTHECEHHBIX C HHUMHU HMHJIUKATOPOB JIOCTHKEHUS
KOMIIETCHIIMM COACPKUT HECylleCTBeHHBIE Mpobenbl. 3akperieHHbie 3a PI'3(P) xomnerenun
chopMupoBaHbl Ha 6a30BoM ypoBHe. O1ieHKa cocTaBisieT om 12 do 15 6annos.

PI'3(P) cuuTaercst BBIIOJIHEHHON Ha IMOPOrOBOM YpPOBHE, €CIM BCE HEOOXOAMMBIE
pacueTsl TPOU3BEIEHBI CAMOCTOSITENIFHO, HO C OIIMOKAaMHU, 4YacTb U3 KOTOPBIX HOCHUT
NPUHIUIHAIBHBIA XapaKTep; €CTh 3aMeUaHusl K MOJHOTE MPEeA0CTaBIeHU HHpopMalum; pabora
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMH; CHAaHA MPENOAABATEN0, HO HEOJAHOKPATHO
BO3Bpallajgach CTYACHTY JJIs JOPAOOTKH; B 3aKIIOYCHHUH JJAaHBI KpaTKHUe BBIBOBI; 3amuTa PI'3(P)
BBI3BIBACT y CTYJEHTa cepbe3HbIe 3aTpyAHeHUs. COBOKYIMHOCTH 3aINIAHUPOBAHHBIX PE3yJIbTaTOB
U COOTHECCHHBIX C HHUMH WHIUKATOPOB JTOCTHIKECHUS KOMIIETCHIIMA COJICPIKUT CYIICCTBECHHBIC
npobenbl. 3akpervienHbie 3a PI'3(P) kommnereHnmu chopMuUpoBaHbI Ha MOPOTOBOM YpPOBHE.
Ouenka cocrasiusier om 10 0o 11 6annos.

PI'3(P) cuutaercsi He BBINOJHEHHOW (HIDKE IOPOTOBOIO YPOBHS), €CIH PAaCUeThI
NPOM3BEACHBI C CEPhE3HBIMH OIIMOKAMH, €CTh 3aMEYaHHs K IIOJHOTE IPEIOCTABICHUS
unpopmanuu u odopmienuto; PI'3(P) Obuia cnana mnpenomaBarento, HO HEOJAHOKPATHO
BO3Bpallajgach CTYACHTY JJIs JOPaOOTKH, UTO HE MPUBEIO K yiIydmieHuto ee kadecta; PI'3(P) He
JIOTIYIIIEHA JI0 3allUThl, YTO CBUJETEILCTBYET O HEYAOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYZIGHTOM pe3ynbTaToB. COBOKYITHOCTH 3alUTAHUPOBAHHBIX PE3YJIbTATOB M COOTHECEHHBIX C
HUMHU HMHJIUKATOPOB JOCTH)KEHUS KOMIETCHIIMH COJIEPKUT MHOKECTBEHHBIC CYIICCTBEHHBIC
npobenbl. 3akperuieHHbie 3a PI'3(P) xommnerenmmu He chopmupoBaHbl. OIeHKAa COCTABIISET
meHee 10 Gamos.



3. IIkaja oueHkKHu

B oOmeli onenke mo mucumrmuinae Oamibl 3a PI'3(P) yuuThIBaroTCS B COOTBETCTBHH C
npaBWiIaMyd  OaNIbHO-PEUTHHTOBOM  CHCTEMBI, TIPUBEACHHBIMH B pabodeld mporpamme
JUCLUIUINHBIL.

PI'3(P) xak ¢opma Tekymeid arrectanuu (KOHTPOJSA) IO JUCHUUIUIMHE CUUTAaeTCs
YCIIELIHO BBIIIOJIHEHHOM, €CIM CyMMa MOTyYeHHBIX OalIoB IO BCEM €ro 3a/laHusIM COCTaBIISET OT
10 1o 20 6amIoB BKIIIOYHATEITBHO.

4. TlpumepHblii nepedyens Tem PI'3(P)

1. CamopenpoaynupoBanue n3o0pakeHuii Ha 6aze qudpakiun OpeHens;

2. OmpegeneHue TeOMETPUUYECKUX MapaMETPOB MPOTHKEHHBIX OOBEKTOB MOCTOSHHOM
TOJIIIUHBI TI0 UX TU(PAKITUOHHBIM KapTHHAM;

3. U3mepenne reoMeTpuuecKiX napaMeTpoB Ha 6a3e BOJTOKOHHOM ONTUKY;

4. lanibHOMETpUS Ha 06a3¢ BOJIOKOHHOM OITHKU;

5. HuzkorepenTtHas untephepomerpus 1151 KOHTpoiis 3D 00bekToB Ha 0a3e BOJIOKOHHOM

OIITHKH,

6. CBepxTOuHBI U3MEpHUTENb paccTOSHUS Ha Oasze (okycupyromero mymna (c
pasperieHueM 1 HM).



