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ObsacTh NpUMEHEHNSI 1 HOPMATHBHBbIE CCHLIIKH

Hacrosmas mporpamMmma yuyeOHON AMCHUIUIMHBI YCTaHABIMBACT MUHUMAJIbHBIC
TpeOOBaHUs K 3HAHUSIM U YMEHUSIM 00YyUaloIIerocs U OMpeeisaeT COAEP KaHUe U BUJIbI
y4eOHBIX 3aHATUNA U OTYETHOCTH.

[Iporpamma nmpeaHa3HaueHa JUIsl TperojaBareiied, BeOyIIUX JaHHYIO
TUCITUIUINHY, W O0OyJaronuxcsl 1Mo HampaBieHuto noarotoBku 22.03.01
«MarepuanoBeeHre U TEXHOJIOTHH MaTepHalIoBy 10 npoduiito «MarepuaioBeeHne
U 1M (PpOBbIE TEXHOJIOTUNY, U3YHAIOIINX AUCIUILUIMHY «COBpEMEHHBIE IPOrPaMMHbIE
CpelicTBa MOJEIMPOBAHUS MPOIIECCOB U OOBEKTOBY.

[Iporpamma pazpaboTaHa B COOTBETCTBHH C:

o @enepanabHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM BBICIIETO
npodeccrnoHanbHOrO0 00pa3oBaHus MO HampasieHuto moaroroskn 22.03.01
«MartepuanoBeieHrEe ¥ TEXHOJIOTHH MaTepHalioB» (ypOBEHb OakanaBpuara),
yTBEepKIEHHBIM Tiprka3oM oT 02 urons 2020 1. Ne 701,

e (OOpazoBaTenbHOM MporpaMMoi HampaBieHuss noarotopku 22.03.01
«MarepuanoBeneHue u TEXHOJIOTHH MaTepHaIoB)» npoQ b
«MarepuasnoBeneHue 1 IU(GPOBbIE TEXHOIOTUNY;

e VY4eOHBIM TUIAHOM YHHUBEPCHUTETA MO HampaBiieHHIo moarotoBku 22.03.01
«MartepuanoBeneHme U TEXHOJIOTHH MaTepUajIoBy npodus
«MarepuanoBeneHue 51 uudpoBbIe TEXHOJIOTU. [Iporpamma
cocrasieHawis 2022 roga Hayasia IMOArOTOBKH.

1. Heau u 3agaun AUCUUIJIMHBI

Lenbro n3yueHus: JUCLMILIUHBI SBIISETCS MPUOOpPETEHNE CTyACHTaMU 3HAHUMN B
00JacTi KOMIIBIOTEPHOI'O MOJIETTUPOBAHUS PA3IMYHBIX NIPOLIECCOB U OOBEKTOB.

3ajavyaMy OCBOEHUS TUCLUIUIAHBI SIBISIOTCA:

— Ilpuobperenne koMneTeHUMH M YMEHHMH B paboTre ¢ HEoOXOAUMBIM
IPOrpaMMHBIM O0eCrIeYeHUEM, YKa3aHHbBIM B paboyeil mporpaMMme;

— IlpuoOperenre KoMIeTeHLIM B OOJACTH MPOTPAMMHOIOMOIECIMPOBAHUS
pa3iuuHbIX  (U3UYECKUX  MPOLECCOB U  OOBEKTOB C  MOMOIIBIO
COOTBETCTBYIOLIETO MPOTrPaMMHOT0 00eCIIeUeHHs!.

2. MecTto qucuuniunbl B cTpykrype OOII

JlucuumiiHa OTHOCUTCST K 4YHCIy O0s3aTelbHbIX YYEOHBIX JUCIMIUIMH
OCHOBHOM 00pa3oBaTelbHOM MporpaMMbl HarpaBiaeHusi noarotosku 22.03.01
«MarepuanoBeieHUE U TEXHOJIOTUU MaTepUaioBy. JIMCIUIIIMHA OTHOCUTCS K MOJTYJIEO



«MaremaTudeckue u CCTCCTBCHHO-HAYYHbIC AWCHUILIMHBD), CBA3aHA JIOTUYCCKU U

COACPIKATCIbHO-MCTOAUICCKHN CO BCCMHU PAHCC INPOYUTAHHBIMU OUCHUILIMHAMHA U

npaktukamu OOIT.

N3yuenne

JTAHHOU

JUCIUITIIMHBI

Oazupyercs  Ha  3HaAHUIX U

KOMIICTCHIOUAX,IIOJIYUYCHHBIX B 6aKaJ'IaBpI/IaTC IIpHU N3yYCHUN AUCHUITIINH

«KOMHI)IOTepHaSI

I'paMOTHOCTDL»,

KOMITBIOTEpHAs TpapuKa.

«BpIcmag

MaTCMaTHuKa», «I/IH}KGHepHa}I 151

KOMHeTeHHI/II/I, IMOJIYYCHHBIC TIPpU N3Yy4YCHUU I[aHHOﬁ JUCHUITIINHBI, ABJIAIOTCA

HGO6XOI[I/IMBIMI/I IIpH YYCHHHU IOCICAYIOMUX AWCHUILINH: ((I_[I/ICI)pOBLIC TCXHOJIOTHH

00paboTku

pE3yIbTaTOB

HCCJIEJOBAHUY,

«OOBEKTHO-OPUEHTUPOBAHHOE

MOACIIUPOBAHNUC MATCPUATIOB U TCXHOJOTHUICCKUX IIPOLICCCOB, «LII/I(i)pOBBIC CHCTCMbI

TCXHHUYCCKOI'O YIIPABJICHUA KAaUCCTBOM IIPH IIPOU3BOACTBC MaTCPHUATIOB»

3. IlepeyeHb MIaHNUPYeMbIX Pe3yJIbTATOB 00yUYeHHs MO TUCHUILINHE (MOAYJIIO),
COOTHECEHHBIE C IVIAHMPYEMbIMHU Pe3yJIbTATAMHU 0CBOEHHUSI 00pa30BaTe/IbHOM
NPorpamMMslI

Jucuumninmaa

IMoAACPKUBACT

Pa3BUTHUC

y OOydJaromuxcs CICAYIOIINX

npodeccruoHanbHbIX KOMIIeTeHIMH, mpeaycMoTpenHbix OOIl mo HampaBlieHHIO
noarotoBku 22.03.01 «MatepuanoBeneHne U TEXHOJIOTHH MaTEPHAIOBY, MPOQUITH

«MartepuanoBeqeHue u UdPOBbIC TEXHOJIOTHUNY:

UCCIIEI0BATEIIbCKUE 3a1a4u
HPUOCYILECTBICHUUIPO(YECCHOH

aIbHOUAEATEIBHOCTH c
PUMEHEHUEMCOBPEMEHHBIXUH(D

OPMAaLIMOHHBIX TEXHOJIOTUINU
IIPUKIIATHBIX anmnaparHo-
IIPOTPaMMHBIX CPEACTB

Kon Pesynbrarel ocBoenust OOII [lepeuenp mIaHUpPyEMBIX PE3yIbTATOB 00YUYEHHUS
KOMIIETEHI] 110 JUCLUILINHE
U
YK-1 Cnoco6HOCTb OCYILECTBIATh | 3Hamp: METOAbl KPUTUYECKOIO aHalu3a |
MOMCK, KPUTHMUECKUN aHaJIu3 U | OLIEHKH COBPEMEHHBIX HAYUHBIX JOCTHUKECHHUII;
CHHTE3 HH(pOpMALUU, IPUMEHATh | YMemsb:TeHepUpOBaTh  HOBBIE  WAECU  IIpU
CUCTEMHBIH [TOAXO0/1 JIJIsl PEILICHUS | PEILIEHUU HCCIIEI0BATENIbCKUX U MPAKTUYECKUX
MIOCTaBJIEHHBIX 3a7a4 3aJa4 B Npo(ecCHOHANBHON J1eSTeTbHOCTH;
Bnaoemp:HaBsIkaMu BbIOOpa METO/IOB
KPUTHUYECKOTO  aHaln3a,  IOIXOJOB  IIpHU
reHepallud  HOBBIX UJAEH TMpH  pelIeHuu
UCCIIEI0BATENBCKUX 3ajjau.
OIIK-5 CnocoOHOCTh penaTh Hay4HO- 3namb:MeTOAbI pelieHus Hay4YHO-

HCCIIEeIOBATEeNbCKHUX 33/1a4 IPUMEHUTENHHO K
npo¢eCcCHOHATBHON JIEeATETLHOCTH;

Ymemp:pematszagaun B obnactu
npodecCuoHaATBHON NEeSATeTbHOCTH c
MPUMEHEHHEM COBPEMEHHBIX WH(OPMAIIMOHHBIX

TEXHOJNIOTUH M  MPUKIAIAHBIX  amlapaTHo-
IIPOTPaMMHBIX CPEJICTB;
Bnaoemw:meronamu coopa, 00paboTku

WUHTEpHpeTalud MOJy4eHHOH wuHbopManuy,
WCIIONIb3YSl COBpPEMEHHble HH(OPMAIMOHHBIE




TEXHOJOTHHU u MIPUKJIaJHbIEANIaPAaTHO-
MPOrPAMMHBIE  CPEICTBA, METOAAMU3ALIUTHI,
XpaHEHUs ¥ MOAaYu HHPOPMAIIHH.

OIIK-8

CnocoOHOCTh IIOHNMATh
HPUHIUITBL paboThI
COBPEMEHHBIX WH(OPMAIIMOHHBIX
TEXHOJIOTMI M MCIOJIL30BaTh HX
IS perieHusI 3a1a4
npodeCCHOHATBHON
JEATEILHOCTH.

3namp: npuHIUIBEL  pabOTHI
UH(POPMALMOHHBIX TEXHOJIOTHIA;
Ymemp:ucronb3oBaTh COBPEMCHHBIC
UH(POPMALMOHHBIC TEXHOJOTHH JUIS PEIICHHS
3a/1a4 MpodecCHOHATBHON 1eATeTHbHOCTH;
Bnaoems: HaBbiKaMH BBIOOpa HEOOXOIUMOTO
MPOTrPaMMHOTO 0OECIICYCHHUSI B COOTBETCTBHHU C
NIOCTABJICHHBIMU ~ 3ajJladyaMH, pEIIacMbIMH B
pamKax nmpoecCHOHATBHON NeITeIbHOCTH

COBPEMEHHBIX

I1K-2

CrocoOHOCTh  TIPOTHO3MPOBATH
CBOICTBA KOMITO3UIIMOHHBIX
marepuasioB npu nomoru Web-
cepBUCOB W IU(poBBIX 0a3
JTAHHBIX.

3namo: (hUBUKO-XUMHYECKUE CBOICTBA
UHTPEANEHTOB KOMITO3UIIMOHHBIX MaTepHalioB,
KOMIIOHEHTOB KpPAaCOK, JaKOB U TOJUMEPHBIX
CBSI3YIOIIUX;

Ymemp:paccuntsiBath rnapameTpbl
UHTPEANEHTOB KOMITO3UIIMOHHBIX MaTepHaloB,
KOMITOHEHTOB KpPAaCOK, JIAKOB M TOJHUMEPHBIX
CBSA3YIONINX;

Bnaoems:veronamu nporHo3upoBaHus (pusmko-
XUMHUYECKUX CBOWCTB WHTPEIUECHTOB
KOMIO3UIIMOHHBIX MaTepUaloB, KOMIIOHEHTOB
KpPacoK, JIaKOB U TOJUMEPHBIX CBS3YIOIIUX,
HaBBIKAMH OIM(POBKH Pe3yJbTaTOB pacyéTa
napaMeTpoB MHTPEAHEHTOB KOMIIO3MIIMOHHBIX
MaTepHaioB, KOMIIOHEHTOB KPAacoK, JIAKOB W
MOJIMMEPHBIX CBS3YIOIIUX.

4. O0beM AUCHUIIUHBI U BUJbI Y4e0HO# padoThI
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Conep:xanue pas3aeoB TUCHUILIMHBI
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Conep:xanue pa3ieoB THCHUILINHBI

BBenenune B MyJIbTHMeEIHA TEXHOJOTHH. 3HAKOMCTBO ¢ MPOrPAMMHBIM O0ecrneyeHnemM
1 0O0630p COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB MOJEIMPOBAHUS TPOIIECCOB H OOHEKTOB,
WH)KEHEPHBIX U MaTeMaTH4eCKuX pacuéToB.OCHOBBI paboOThI, 0COOCHHOCTH MHTEpdeiica.




dopMupoBaHre BEKTOPOB U MaTpuil. Omneparuu ¢ paboueit 00J1acTbi0, TEKCTOM, (haiiyiaMu.
dopmupoBanue rpapuuecKor HHPOPMAIIHH.

IIporpaMmmMHBbIe cpeIcTBA MATEMATHYECKUX BHIYMCJIEHUA 1 OCTPoeHne rpauKoB.
Opranmsanuss  paboTBl  CO  CHEHUAIbHBIMU  JaHHBIMH. [locTpoenue  rpadukoB
anemeHnTapubix ¢yHknuil. [locTpoeHune rpaduKoOB cHeHUATbHBIX MaTEeMAaTUYECKUX
¢bynkuuii. @opMupoBaHUe pacTpoBOi rpaduueckoil nHGopMau

IIporpammublie cpeacTtBa aJsi padorbl ¢ BekTopamu u marpunamu. Co3gaHue
BEKTOPHBIX WLIIOCTPALMH

Co3nanue MaTpul] ¢ ONpeAeEHHBIMU CBOMCTBAaMU. MaTteMaTH4eCKHue OCHOBBI CO3JaHUs
BEKTOPHBIX OOBEKTOB. TeXHOJIOTHS CO3AaHHUS KOMOMHHMPOBAHHBIX BEKTOPHBIX OOBEKTOB
OcHoBHbIe onepanu ¢ Matpuniamu. Co3/1aHle U BHIYMCIICHHE CIEHUATbHBIX MATPHIIL.
MarpuyHbie onepariy JHHEHHOW anreOpbl. MHOrOMEpHBIE MACCHBBHI.

IIporpaMmmHubIe cpeacTBa 00BIYHOM M ClleNUAJIbHON rpaduku. Busyaauzanus.
I'paduxu Qynkiuii u nanHbX. PasHOBHAHOCTH (OPMATOB, UCIOIB3YEMBIX B BEKTOPHOU
rpaduke Busyanuzamnus B paziauuHbIX cUCTEMax KOopAuHAT. OCHOBBI TPEXMEPHOM
rpapuku. Odopmiienue u (popmarupoBanue rpadpukoB. AHUMAIMOHHAS TpaduKa.
HeckpuntopHass rpaduka. Buabl BHICOCUTHANOB: aHAJOIOBBIM M IU(POBOH..
TexHonorus oOnUQPPOBKK  BUIACOMHPOPMALINH. Bocnpoussenenune 1Bera B
BuneonHpopmanuu. PasHoBunHOCTH (hopMaTOB BHIeOMHGOpMALUU

IIporpamMmmHbIe cpeacTBAa YHCIEHHBIX METO0B

Pemienue cucrem JMHEHHBIX ypaBHEHUH. BbruncieHne kopHel (yHKIIMH, MAKCUMYMOB U
MUHUMYMOB. WHTerpupoBanue. MaremMaTHYeCKHE OIepaly ¢ IMOJMHOMAaMH. PereHue
b depeHInaTbHBIX YPAaBHEHUH.

IIporpammuble cpeacTBa 06padoOTKH JaAHHBIX
OO6paboTka qaHHBIX MaccuBOB. [ 'eomeTpruyeckuii aHanu3 nanHeix. [IpeoOpazoBanue
®dypre. CBEpTKa U AWCKpeTHAs QUiIbTparus. MHTEpHONAIUs U ammpoOKCUMAITUS TaHHBIX.

IIporpammHublie cpeacTtBa 00padOTKU PAa3jIMYHBIX THIOB [aHHBIX. TexHoJornu
o0padoTkn aynmounpopmanuu. OOpaboTKa CTPOKOBBIX HaHHBIX. Pabora ¢ (aitnamu.
PaGora ¢ ¢aiinamu uzodpaxenuii. Pabora co 3BykoBbIMU JaHHBIMH.OCHOBHBIE CBOMCTBA
cinyxa. 3akoH BebGepa-dexnepa. 3BykoBble curHaisl. [{udpoBoe mpencraBieHue
3BYKOBBIX CHUTHAJIOB

TunoBble cpeaAcTBa MPOrpaMMHPOBAHUS
OcHoBHble noHATHS. CrieHapuM U QYHKIMU. YTIpaBisiomue CTpykTypbl. Ilonarue
KJIacCOB M 00beKTOB. CpesicTBa BU3yaJbHOTO POrpaMMHUPOBAHUSI.

JlonoJiHUTeIbHbIE  BO3MOKHOCTH  NPOTPAaMMHBIX  CPeICTB  KOMIbIOTEPHOIO
MoaeaupoBanus. I'pagannonHbie npeodpa3oBaHus

0630p pacmmpennii. O630p rpaduueckux cpej nMporpaMMHUpoBaHus. [ 'pagarmoHHbIE
npeoOpa3oBaHusl PACTPOBBIX H300pakeHUH.  AJNTOPUTMBI GUIBTPALUU PACTPOBBIX
n3o00paxeHuil. CTHIKOBKA C U3MEPUTEIbHBIMU PUOOpaMu

JlabopaTopHbie pabOTHI:

1.

2.

3HaKOMCTBO C HHTEphECcOM MPOrpaMMHOI0 00€CTICUEHUS 111 KOMITBIOTEPHOTO
MOJENUPOBaHus — 4akK. yaca.

MopnenupoBaHue MpOLECCOB M OOBEKTOB HA OCHOBE JJEMEHTapHBIX U
CHIEIUATBHBIX MaTEMaTHIECKUX QYHKIUN — 4 aK. yaca.

MonenupoBaHue NPOIECCOB U 0OBEKTOB HA OCHOBE MATPUYHBIX BBIUUCICHUMN —
4 ak. yaca.

MonenrpoBaHue MpoLeccoB U OOBEKTOB € MOCIEAYIOLIEH BU3yaln3aluen
PE3YNBTATOB C MTOMOIIBIO CPEJICTB CIIeNUaIbHOM rpaduku — 4 ak. Jaca.



5. MonenupoBaHue MPOLECCOB C MOCIEAYIOIIMM ONUCAaHUEM B  BHUJE

COOTBETCTBYIOLIMX PyHKIMNA — 4 ak. yaca.

MonenupoBaHue IPOLECCOB C MOCAEAYIOINUM aHATM30M JaHHbIX— 4 aK. yaca.

Pewenue 3aay no o0pabOTKe pa3IMyHBIX TUIIOB JAHHBIX — 4 aK. yaca.

8. Hamucanwe mnpocCTBIX NpOrpaMM C TMOMOIIBIO CPEACTB KOMIBIOTEPHOTO
MOJIeIMPOBaHUs — 4 ak. yaca.

9. MonennpoBaHU€E MPOLECCOB HA OCHOBE IPapUUECKUX CpeJl MPOrpaMMHUPOBAHUS
— 4 ak. yaca.

~N o

5. OOpa3oBarejibHbI€ TEXHOJIOTHH

MeTonuka npemnogaBaHus TUCIHUILTAHE « COBpEMEHHBIE MPOTPaMMHBIE CPE/ICTBA
MOJICTMPOBAHMS MPOLIECCOB U 0OBEKTOBY U peau3alius KOMIIETEHTHOCTHOTO MOAX01a
B U3JIOKEHUU U BOCTIPUATUU MaTepualia MpeycMaTprUBaeT UCIIOJIb30BAHUE CIICTYIOITUX
AKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEACHUS IPYIIOBBIX, HMHANBUIYAIbHBIX, Yy 1-
TOPHBIX 3aHSATHI B COYETAHUU C BHEAYUTOPHOM pabOTO C 11e1bI0 POPMUPOBAHUS U Pa3-
BUTHSI IPO(GECCUOHAILHBIX HABBIKOB 00YYAIOIIUXCS: 00CYKJICHHUE B TPYIIIE, TOJATOTOBKA
K IIPOBEJICHUIO J1a00paTOPHBIX padoT.

VY enbHbIA BEC 3aHSTHM, MPOBOJUMBIX B MHTEPAKTUBHBIX (PopMax, ompenencH
[JIaBHOM 1IeNbI0  00pa3oBaTEIbHON MPOTpaMMbl, OCOOEHHOCTHIO KOHTHUHICHTA
00yYaroIMXCs U COJIEPKAHUEM TUCHUIUIUHBL U B I[EJIOM IO JTUCIUIUIMHE COCTABIISIET
50% ayauTOopHBIX 3aHATHNA. 3aHATHS JICKIIMOHHOTO THMa cocTaBisaioT 33,33% ot
o0beMa ayJTUTOPHBIX 3aHSATUH.

6.0HeHO‘leIe cpeacrBa AJisl TEKYIIEI0o KOHTPOJIsA yCII€EBAEMOCTH,
l'[pOMe)KyTO‘lHOi’i aTTeCTallui 10 HTOraM OCBOCHMUA

B mpomecce oOydeHUsSI HUCHONB3YIOTCS CICAYIOIIUE OLEHOYHBIE (POPMBI
CaMOCTOSITENIbHON pabOThl 00yYaIOLIUXCS:

— OTU€THI MO JabOPaTOPHBIM paboTam;

— HNOATrOTOBKA K 3aYETY.

Otuéthl mo J1abopaTOpHBIM pabOTaM MPOBOIATCS MYyTEM MPEAOCTABICHUS
oOyyaromumucs camux (GhaisioB padoThl, a TAKKE JOKYMEHTA-0TU€Ta O BHIMOJHEHHON
paboTe ¢ BEIBOJAMU, COACPKAIIIMMU aHAJIN3 MOJYYEHHBIX pe3ysbTaToB. O1ieHuBaeTcs
BBITIOJTHEHHAs paboTa 6ayutamu ot 0-12. OTuéT 10KEeH OBITh MPEICTABJICH B TEUCHUE
14 nueii mocne naThl 3aHATUS IO COOTBETCTBYIONIEH TeMme. Eciu oT4€T npeacTaBisercs
MO3XKe, TO 3a KAXKIYI0 HEJIETI0 TPOCPOUKH CHIUMaeTcst 1 Ga.

B Teuenue cemecTtpa mo KaxaoM TeMe NPEAYCMOTPEH IMPOMEXKYTOUHBIM TECT,
oueHuBaeMbIi Oautamu ot 0 1o 12.

B  koHme cemectpa MNpeayCMOTPEHO HWTOTOBOE  TECTUPOBAHUE IO
TEOPETUYECKOMY MaTepuainy AUCHUIUIMHBIL, KoTopoe oreHuBaerca or 0 go 30.
[Ipumepbl TECTOBBIX 3aJaHUA W KPUTEPUU OIEHKHM Ha 3ayeTe IPUBEICHBHI B
IPUIOKEHUH 2.



[IpomexxyTouHasi aTTecTanusi o0ydaromuxcs B popMe 3adeTa MpPOBOJUTCS MO
pe3ysbTaTaM BBITIOJHEHUS BCEX BUIOB yUeOHOM pabOThI, MPEAYCMOTPEHHBIX YUEOHBIM
IJJAHOM 1O JaHHOW JMCHMIUIMHE (MOJIYJII0), MPU 3TOM YUUTBIBAKOTCSA PE3YJIbTaThI
TEKYLIEro KOHTPOJISI YCIIEBa€MOCTH B TeueHue cemecTtpa. OILIEHKa CTEleHU
JOCTHKEHHS 00yUYaIOIUMUCS TJIAHUPYEMbBIX PE3yJIbTaTOB 00yUYEHUS MO AUCIMUILTHHE
(MOIyJII0) TPOBOAUTCA MPENOJAAaBaTENIEM, BEAYIIUM 3aHATUS 1O JUCUUIUIMHE
(MOJTyJIF0) METOZOM 3KCHEPTHOM OLIeHKH. [Io nTOraM npoMeKyTOYHOM aTTeCTaluH 110
TUCIUIUIMHE  (MOJIYJII0)  BBICTABIISIETCS  OICGHKA  3adTeHo/He  3auTeHo. K
MIPOMEKYTOUHOM aTTECTALMKM JOMYCKAKOTCA TOJIBKO CTYIEHTHI, BBINOJHUBIIME BCE
BUJIbI Y4eOHON paboThI, MPEeyCMOTPEHHbIE pabouel MPOrpaMMon Mo JUCHUTUINHE
«CoBpeMeHHBIE MPOrpaMMHBIE CPEJICTBA MOICITMPOBAHUS TIPOLIECCOB U OOBEKTOBY.

3auem ¢ cucmeme LMS npoeooumcsa ¢ coomeemcmeuu c¢ Bpemennvim
no0MCeHUeM O NOGEOEHUU  MeKyuiee0  KOHMpOJIA  YCHeGaemMocmu u
NPOMENCYMOUHOI ammecmayuu 00yuaromuxca hedepanbhozo 20cyoapcmeeHHozo
010021cemno020 00pazoeamebHO20 YUPEeHcOeHUs Bblcuie0 00Pa306aHUA
«Mockoeckuit nonumexnuveckuil yHueepcumemy 6 YC106UAX 0OOechneueHus
pexncuma u3onayuu é yeaax npedomepauieHusA pAcnpoCmMpanenus KOpoHagupyCcHoul
ungexkyuu.

7. YueOHO-MeTOAMYECKOe U MH(OPMALIMOHHOE O0ecTiedeHre TUCIMILTHHbI

OcHoBHas JuTepaTypa:

1. Kotkun, I'. JI. KomnbrotepHoe MoaenupoBanre Gu3MIECKUX MPOILIECCOB C UCIIOIb30BAHUEM
Matlab : yue6Hoe nocodue amst By3o / I'. JI. Kok, JI. K. TTonos, B. C. Yepkacckuit. — 2-
€ u3fd., ucnp. u aon. — Mocksa : U3nparensctBo FOpaiit, 2022. — 202 c. — (Beicuee
obpazoBanue). — ISBN 978-5-534-10512-4. — Texkcrt : anexkTpoHHbIi / OOpa3oBarenbHas
iatopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494583

2. Konaparos, A.Il. TexHONIOTHS MaTepUAIOB B TIOKPBITHH : ydeOHOE TIOCOOHE /ISl CTYICHTOB
BBICIIMX Y4eOHBIX 3aBeleHUM, oOydarommxcs 1o croeruanbHocTsM:  150601.65-
"MarepuanoBeicHHe W TEXHOJOTHsS HOBBIX MarepuanoB, 261202.65-"Texnomorus
nonurpaduueckoro nmpouspojctea’ / A. I1. Konaparos, H. H. Boxko ; M-Bo oOpa3oBanus u
Hayku Poccuiickoit @eneparnuu, PepepanbHoe areHTCTBO MO 00pa3oBaHUI0, MOCKOBCKUI
roc. yH-T meyaTH. - MockBa : MockoBckuit roc. yH-T nedatu, 2008. - 224
JlonoJIHMTeIbHASA JIUTEpaTypa:

1. Tletrpos, A. A. BepoATHOCTHOE U CTAaTUCTHYECKOE MOJICIUPOBAHUE | YI€OHO-METOMIECKOE
nocobue / A. A. Ilerpos, M. B. Kypkuna. — Xanrtsi-Mancuiick : FOI'Y, 2017. — 86 c. —
Texcr : onektponublt // Jlaue : »nexTpoHHO-OMOMMoTewyHass cucrema. — URL:
https://e.lanbook.com/book/149000

2. WBanos, H. b. HaHOTeXHOIOrHK MaTepuaoB M MOKPHITHIA . yueOHOe mocobwue : [16+] /
H. b. MBanos, H. A. Iloxamoxun ; KaszaHCKuWHM HaIMOHAJBbHBIH MCCIIEN0BATEIIHCKUM
TeXHOJorTn4eckuii yHuBepcurer. — Kazanp : Ka3zaHCKui Hay4dyHO-UCCIEI0BATEIbCKHUI

texHojornuecknii yauBepcurer (KHUTY), 2019. — 236 c. : un., tabm., cxem. — Pexum
noctyna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=612342



https://urait.ru/bcode/494583
https://e.lanbook.com/book/149000
https://biblioclub.ru/index.php?page=book&id=612342

IIporpammHoe obecnieyeHue:

[Ipy u3ydyeHUM ITUCHUIUIMHBI MOXXET HCIOJIb30BATHCA TOJIBKO O(QUIIHMATBLHOE
IpOrpaMMHOE OOECIEeYeHUE, PACHPOCTPAHIEMOE Ha YCIOBUAX MPONPUETAPHOM
JUIEH3UH, JMO00 Ha  YCJIOBHUSX  OTKPBITOTO  JIMIEH3MOHHOIO  COTJIAICHUS
(GNU).YuuBepcanbHoe nH(pOpMAIIMOHHOE U TIporpamMMHoe obecniedeHue: Microsoft
Office, WPS Office, LibreOffice. Cnenunanbsnoe uHhOpMaIMOHHOE U TPOTPAMMHOE
ooecrieuenue: MATLAB, Simulink, Scilab, Xcos, GNU Octave, Git.

KoMrieke TeXHHMYECKMX CpPEelCTB: MEPCOHANIbHBIE KOMIBIOTEPHI, CPEJNICTBA,
MO3BOJIAIOIINE TPOEIUpoBaTh H300pakenne u3 skpanHa [IK (9kpan, mnpoekTop,
MHTEpPaKTUBHAs J0CKa), BOBMOXKHOCTb JIocTyna B Internet.

VYcnoBus npoBeAeHUs JIEKIMOHHBIX U JJAOOPATOPHBIX PabOT: KOMIBIOTEPHBIM
KJ1acc

Ilepeuennb pecypcoB HHPOPMALUOHHO-TEJICKOMMYHHUKAIMOHHOU ceTn «H-
TEePHET», PEKOMEHI0BAHHbIE )i OCBOCHUSA IUCUMILIMHBI:

DnexkTpoHHBIE 00pa30BaTENbHBIE PECYPCHI

https://online.mospolytech.ru/course/view.php?id=7786 - JIMC

https://exponenta.ru/- Odurmansueiii caiit IIUTM DkcnionenTa
https://academy.yandex.ru/ - OurnansHbiii cadT Akagemun SAHaekca
https://scholar.google.ru/ - Odunmaneheiii caiit Akanemun Google
https://www.youtube.com/@MATLABINRussia - YouTube-kananx [JUTM Dkcrnonenra

8. MarepuajibHO-TEXHHYECKOE 0O0ecneuyeHre AUCIUTITUHBI

B kadecTBe MaTepHalIbHO-TEXHHUYECKOTO OOECredeHus] AUCIUIUIMHBI CIEAYyeT
HCIIOJBL30BaTh: MaTepHayibl MO AUCIUIUIMHE, MPEJCTaBICHHbIE B IU(POBOM BHIE,
Y4ueOHO-BBIUUCIUTENBHBIC TA00PATOPUH C TIOCTYIIOM B HUHTEPHET, BMECTUTEIHLHOCTHIO
He MeHee 30 4YelOBEK, C HAJIMYUEM COOTBETCTBYIOIIETO YHCIIa TEPCOHAIBHBIX
KOMIIBIOTEPOB, C HAJWYUEM HMHTEPAKTUBHON JOCKHU/TIPOCKTOpA C JKPAHOM IS
pealn3aliii ~ BO3MOXHOCTH  MOJKJIIOYECHUST  MEPCOHAIIBHOTO  KOMIIBIOTEpA
IPENOAABATETIS.

9. MeToanueckue yKazaHusi 00y4aonumcs

[Ipy MOAroTOBKE K JEKUUHU CIEAYET MOIYYUTh HEOOXOIUMYIO JUTEpaTypy U
HaTJISAHbIE TOCOOMSI IO YKa3aHHUIO MpenoaBaTelis. Marepuan JeKIUU 1e1ecoo0pa3Ho
3aMyChIBaTh Ha OJHOW CTOPOHE TETPaaM, Ui TOrO YTOOBI MOMOJHUTH MaTepual Ha


https://online.mospolytech.ru/course/view.php?id=7786
https://exponenta.ru/
https://academy.yandex.ru/
https://scholar.google.ru/
https://www.youtube.com/%40MATLABinRussia

CaMOCTOSITEJIbHOW MOATOTOBKE M3 PEKOMEHIYEeMbIX MCTOYHHMKOB. Matepuan JeKIuu
1es1eco00pa3Ho MOBTOPSATH MEPE OUEPETHBIM 3aHITHEM.

Ha naGopaTopHBIX 3aHATUSX CTYIEHTHI MPUOOPETAIOT YMEHHS HCIOIb30BATh
METO/IbI, CPEJICTBA U TEXHOJOTHUH PEIICHUS KOHKPETHBIX 3a/1a4 MpodeccrnoHalIbHOMI
JESTeNIbHOCTH ¢ puMeHeHrneM DBM, monyyaioT npakTudecKue HaBbIKH Pa3pabOTKH
OporpaMM U OCBaWBaIOT MpPHEMbl PAaOOTHl B TENEKOMMYHUKAIIMOHHBIX CETSX.
JIaGopatopHbie pabOTHI HANpaBlIEHBl Ha M3yYEHUE CPENCTB cOOpa U pEerucTpariu
JaHHBIX M OpTaHU3alMi UX OOpabOTKM B KOHKPETHBIX cucremax. JlabopaTopHbie
paboThI MpeTyCMaTPUBAIOT CAMOCTOSTENBHYIO pa3paboTKy CTYJCHTaMHU MPOTPAMM C
3aJJaHHOH (PYHKIIMOHAIBHOCTHIO. B paMKax 3THX 3aHSATHH MpernoiaBaTeslb MPOBOJUT
aHallM3 THIOBBIX OMIMOOK, MOMYIIEHHBIX IPH pPEIIeHUH IOCTABICHHBIX 3ajad,
OpraHMU3yeT PACCMOTPEHHE HamOoJee YIauHbIX BAapUAHTOB pelieHui. CTyAeHTHI
HPUBJICKAIOTCS K pa30opy U CpPaBHUTEIHHOMY aHAJIN3y MpeAjaraeMbIX BapHaHTOB
MPOrPaMMHBIX peaau3aluil perraeMpIX 3a/1a4.

10. MeToanyecKkue peKOMeHIANUN 1Sl MPenoaaBaTeast

[IpenonaBanue TeopeTUUecKOro (JIEKIIMOHHOT0) MaTephayia Mo JAUCIHUILUIUHE
«CoBpeMEHHBIE MPOrPAMMHBIE CPEJICTBA MOJICIMPOBAHUS MPOIECCOB U OOBEKTOB
OCYILIECTBIISIETCA B paMKax padodero yueOHoro riaHa npoduis «MaTtepuaioBeaeHue
u 1ubpoBeie TexHonoruw» 1o Hanpasinenuto 22.03.01 «MarepuanoBenenue u
TE€XHOJIOTUU MATEPUATIOBY»

CrpykTypa U TIOCJIEI0BATENBHOCTh MPOBEACHHUS JIEKIIMOHHBIX 3aHATUN MO JAUC-
LUIJIMHE B MOJIEKIMOHHOM pa3pe3e M3JaraéMoro TEOPETUYECKOro MaTepualia mnpei-
CTaBJI€Ha B NPWJIOKEHUH 1 HacTosIIel paboyel mporpaMMmBl.

Temartuka 1ab0paTOpHBIX PadOT MO pasjesiaM IUCIUIUIMHBI U BUJAM 3aHSITHI
OTpakeHa B IpHJIOKeHUH 1 pabodeit mporpaMMel.

[IpomexxyTouHast aTTecTanusi oOydaromuxcsi B popme 3a4éra mpOBOJUTCS T10
pe3ysbTaTaM BITIOJTHEHUS BCEX BUAOB yU€OHOM paObOThI, MPETYCMOTPEHHBIX YICOHBIM
IUTAHOM TIO0 JIAHHOW JUCHUIUIMHE (MOYJ0), MPU 3TOM YUHUTHIBAIOTCS PE3YJIbTaThI
TEKyLIErO0 KOHTpOJIA YCIIEBAEMOCTHM B TeueHue cemectpa. OLEHKa CTeneHu
JOCTIKEHUS] O0YYAIOIIMMHUCS TUIAHUPYEMBIX PE3YJIbTaTOB OOYUECHHS 10 JUCITUTUTHHE
(MOIyNI0) TPOBOAUTCA TMpENojaBaTesieM, BEAYIIUM 3aHATUS 10 JUCHUIUIMHE
(MOYITI0) METOJIOM DKCHIEPTHOM OlleHKH. [10 uTOoraMm nmpomeKyTouHoN aTTecTaluu mo
TUCIUIUIMHE (MOYJII0) BHICTABIISIETCA OLIEHKA M0 MATHOAIIILHOM cHCTEME.

K mpomexxyTouHO# aTTecTalinu JOMYCKaOTCS TOJIBKO CTYACHTHI, BHITTOJTHUBIINE
BCE BUIbI yU€OHOM pabOThI, MPEyCMOTPEHHBIE pabouei mporpaMMoi Mo AUCITUTIIINHE
«CoBpemMeHHbIE MPOrpaMMHBIE CPEJICTBA MOIECIMPOBAHUS TIPOLIECCOB U OOBEKTOBY.

B koHIE cemecTpa MNPEAYCMOTPEHO HWTOrOBOE  TECTUPOBAHUE IO
TEOPETUUECKOMY MaTepHally AUCUUIUIMHBL. [[puMepbl TECTOBBIX 3aJaHU U KPUTEPUHU
OIICHKHY Ha 3a4€Te MPUBEICHBI B IPIIIOKECHUH 2.

3auém 6 cucmeme LMS nposooumca 6 coomeemcmeuu c Bpemennvim
nonoJMCeHUeM O NOoGe0eHuUUu  MmeKyuwiezco  KOHmpOasa  ycnesaemocmu  u
NPOMENCYMOUHOU ammecmayuu 00yuarouwuxca hedepanbHozo 20cy0apcmeeHHo20o



01000icemno20  00pazoeamenbHo20  YUpeHcOeHus  evicuiezo  00pa308anHus
«Mocko6cKuii noaumexHuyecKuil yHueepcumem)» 6 Yciaoeuax odecneyeHus
pexcuma  U3oNAuUU 6  Uuenax - npeoomepauieHus - pacnpoCmpaHeHus
KOPOHAGUPYCHOII UHpeKyuU.

[lepeuens auTepaTypsl U HHPOPMAIIMOHHBIX PECYPCOB, HEOOXOIUMOU B X0
MPENOIaBaHMsl TUCUUILIMHBI, IPUBEJIEH B I1.7 HACTOALIEH pabodeil MporpaMMel.

[Iporpamma cocTaBieHa B COOTBETCTBUM C DenepaibHbIM TOCYJapCTBEHHBIM
00pa30oBaTEeIbHBIM ~ CTAaHAAPTOM  BBICHIETO  OOpa30BaHWs 10  HAIPABIICHUIO
noaroroBku  OakamaBpoB  22.03.01 MarepuajioBeieHnie M TeXHOJIOTHH
MaTepuayioB, 1Mo mnpodmio NoaroroBku «MartepuanoBeaenne M Hu(pPoOBbIE
TEXHOJIOTHID)

IIporpaMMy COCTABH.I: x‘// g
Crapmmii npenoiaBaresib /AJO. T'Hubena/

IIporpamma yrTBepaxaeHa Ha 3acenanud  kKadenpsl “VIHHOBanMOHHBIE
MaTepuaibl IPUHTMEANAUHIYCTpun’ «22» urons 2022 r., mpotokos Ne 8.

3aBenytomuii kadeapoi

npodeccop, 1. T. H. /A.I1. Kongpatos/
CornacoBano: L0, 7
JupexTop noiurpau4ecKoro MHCTUTyTa - 'l,f,,/ / //// % )/ /~ /N.B. HaropnoBa/
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CTpykTypa u coaepkaHue TUCHUILTHHbI

«CoBpeMeHHBIEe IPOrPaMMHBIE CPeICTBA MOJECJHPOBAHMS IPOLECCOB  00BEKTOB)»
Hanpasaenue noarorosku: 22.03.01 «MatepuaJjioBeieHre U TEXHOJIOTHH MATEPUATIOB
Ipoduin: «MaTepuanoBenenue 1 HMPPOBbIE TEXHOJIOT UM

Ounas ¢popma o0yueHust

[Tpunoxxenue 1

Buabl yueOHol padoThl, BKIIO-

]
= Yyasi CAMOCTOSITEJIbHYIO padoTy Buabl camocrosiTtenibHOM padoTsl cTy- | Popma aTre-
= § CTY/ICHTOB, JEeHTOB CTaMH
51 HT 0€MKOCTH B Jacax
n/n Paznen S E pYyA
*]
© | 3
=¢
= ©)
= II/C | JIa6 8 KCP | K.P. | KII. | PI'."P | Pedepar | K/p ) 3
BBeaenue B MyJabTH-
Meau TeXHOJIOTHH.
1 e1ua €XHO.10 2 1 6
3HAKOMCTBO ¢ IpOrpam-
MHBIM O0ecre4yeHuemM
3HAaKOMCTBO C UHTEP-
dbelicom nporpamMm-
HOTO oOecrieueHus i | 2 1 4
KOMIIBIOTCPHOT'O MOJC-
JIUPOBAHUSA
IIporpammHubIe cpeacrea
Jsl a0oThI
2 |~ pabo €l 2| 3 6
BEKTOpPaMH "
MAaTpHIIAMH
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MonenupoBanue
MIPOIIECCOB M OOBEKTOB

Ha OCHOBE
DJIEMEHTapPHBIX u
CIICIIMAJIbHBIX
MaTeMaTUYCCKUX
GhyHKITUH.
IIporpammHuebIe cpeacrea
IS padoThI c
BeKTOpaMH U

marpunamu. Co3gaHue
BEKTOPHBIX
WILTIOCTPALIUii

MoaenupoBanue
MPOIIECCOB U OOBEKTOB
Ha OCHOBE MAaTPUYHBIX
BBIUMCIICHUHN

IIporpammHubIe cpeacrea
00bIYHOM "
creHaJbHON rpaguku.
Busyajamsanus.

MonenupoBanue
IIPOIICCCOB M OOBEKTOB
Cc MOCIIE YOI
BU3yaJIM3alUEen
pE3yIbTATOB C
MOMOILBIO CpEJIICTB
CHelManbHON rpaduKu

IIporpammHueIe cpeacrea
YHCJICHHBIX METOAOB

12




MonenupoBanue
MIPOIIECCOB c
MOCIIETYIOIIUM
OIMMCaHHEM B BHJIC
COOTBETCTBYIOIIUX
byHKIUH

IIporpammHuebIe cpeacrea
00padOTKHU TaHHBIX

11

MonaenupoBanue
MPOIIECCOB c
MOCJEAYIOITUM
AHAJIM30M JAHHBIX

11

IIporpammueble cpeacrsa
00padoTKu  pa3IMYHBIX
THIIOB JAHHBIX.
TexHnosornu o6padoTkH

ayauouHpopmanuu

13

Pemienne 3amau 1o
00paboTKe pa3NMYHBIX
TUIIOB JJAHHBIX

13

Tumnossble cpeacrsa
NMporpaMMHpoOBaHUs

15

Hanucanne npocThix
MPOrpamMM € ITOMOIIBIO
CPENCTB
KOMIIBIOTEPHOTO
MOJICJTUPOBAHUS

15

13




JlonoJiHUTEIbHBbIE
BO3MOKHOCTH.
I'pananuonnbie
npeodpa3oBaHus

17

MonenupoBanue
MPOIIECCOB HA OCHOBE
rpaduueckux cpen
pOrpaMMHUPOBaHUS

17

(DOpM(l ammecmauuu

Bcero JacoB o
JIUCIIUIIIMHE B CEMECTpPE

18

36

54

14




[Tpunoxenue 2

MUWHHUCTEPCTBO OFPA3BOBAHUSA U HAYKH
POCCHUMCKOMU ®EJIEPAIINU
denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEILHOE YUPEIKICHNE
BBICIIIET0 0Opa30BaHUs

«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»

Hanpasnenue noxrorosku: 22.03.01 «MaTepuanoBeeHHE U TEXHOJIOTUHA MaTEPUATIOB)
[poduns: «MartepuanoBeeHre U HUPPOBBIC TEXHOIOTHI»

®opma 00ydeHus: ouHas
Bun npodeccuonanbHoM e TENbHOCTH: HAyYHO-UCCIIEA0BATENbCKAs, IPEN01aBaTEIbCKas

Kadenpa: lnHOBallnoHHBIE MaTepHAIIbl B MPUHTMEIUAUHYCTPUH

P®OH/J ONEHOYHbLIX CPEIACTB
o IMCHUIIJIMHE

«CoBpeMeHHbIE IPOrPAMMHBIE CPEACTBA MO/IEJINPOBAHMS
MPOLECCOB M 00LEKTOBY»

Cocrasurens
Crapumii npenogasatens ['Huobena Aprem FOpreBuu

MockBa — 2022



TIHOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIETEHIIMIA

KoMnerennun

HNunexc

DopmyIMpOBKa

IlepeyeHb HMHAUKATOPOB JOCTHKEHUSI KOMITIETEHIM A

TexHoJorus
dopmupoBanus

®opma uro-
roBOro Mepo-
NPHUATHA

Crenenu ypoBHei
OCBOEHMSI KoMIle-
TeHUH

YK-1

CriocoOHOCTh
OCYIIECTBIISTh
MOUCK, KpUTHYE-
CKHH aHaAJIN3 U
cuHTEe3 HHpOopMa-
IIUH, TPUMEHSATD
CHCTEMHBIN MOJI-
XOJT JUTSl peIIeHUs
MMOCTaBJIEHHBIX
3aja

NYK-1.1. AHanu3upyeT 3a1auy, Bblaemss ee 6a3oBbie
COCTAaBJIAIOLIAE

NVYK-1.2. OcyuiecTBiasieT NOUCK, KPUTUUECKU
OLICHUBAET, 0000IIAET, CUCTEMATU3UPYET U PAHIKUPYET
uH(popMalLnIo, TpeOyeMYIO J1JIsl pELIEHUs TOCTABJIEHHOM
3a/1a4u

NVYK-1.3. PaccmarpuBaeT u IpeiaracT palydoOHAIbHBIE
BapUaHThl PELICHMs MOCTABICHHOM 3aJaud, HMCIOJIb3YS
CUCTEMHBIN noaxon, KPpUTHUYCCKU OILICHUBACT ux
JOCTOMHCTBA U HEJIOCTATKU

Jlexnuu, na6o-
paTopHbIe
paboTsl

3auér

ba3oBblii ypoBeHb:
BOCITPOU3BOJICTBO
MOJTYyYECHHBIX 3HAHUU
B XOJI€ KOHTPOJI,
CIIOCOOHOCTH aj1ar-
TUPOBATh UX K HO-
BBIM 00JIaCTSIM 3Ha-
HUMH.

IToBbINIEHHBII YPO-
BEHb: [IPAKTHUYECKOE
pUMEHEHUE TOJTy-
YEHHBIX 3HaHWH, CIO-
COOHOCTBH CaMOCTOSI-
TeIbHO MPUOOpEeTaTh
C TIOMOIIIBIO UHDOP-
MalMOHHBIX TEXHO-
JIOTHH U UCIIOJIB30-
BaTh B MPAKTUYECKOM
NeSTeTLHOCTH HOBBIC
3HaHUS U YMEHUS, B
TOM YHCJIE B HOBBIX
00JIacTSX 3HAHUM,
HEIMOCPEICTBEHHO HE
CBSI3aHHBIX CO c(e-
pOM IeATENbHOCTH

OIIK-5

Cnioco6HOCTB pe-
[IaTb HAY4YHO-UC-
CIIEZIOBATEIILCKUE

NOIIK-5.1 Pemaert 3agauun B 067acTH MpoheCcCHOHATBHON
ACATCIIbHOCTHU C NPUMCHCHUCM COBPCMCHHBIX

Jlexnyu, na6o-
paTopHbIe
paboThl

3auér

ba3oBblil ypoBeHb:
BOCIIPOM3BOJCTBO
MOJTYyYECHHBIX 3HAHUU
B XOJI€ KOHTPOJIS,

16




3aJ1a4u MPHOCY-
IIECTBIICHUHUTIPO-
(heccroHaIbHOM-
JESTEIILHOCTH C
MIPUMEHEHHEMCO-
BPEMECHHBIXUH-
(hopmaImoHHBIX
TEXHOJIOTHITN
MIPUKJIAIHBIX afl-
MapaTHO-TIPO-
rpaMMHBIX
CpEICTB

WH(OOPMALIMOHHBIX ~ TEXHOJOTMH ¥ MPHUKIATHBIX
anmnapaTHO-IPOTrPAMMHBIX CPEJICTB

NOIIK-5.2. Hcnons3yeT 1O  Ha3HAYCHHUIOMAKETHI
KOMITBIOTEPHBIX IPOTPAMM,

NOIIK-5.3. Cnocoben mnpuoOperath HOBBIE 3HaHUS
UCIIOJIB3YSI COBPEMEHHBIE o0OpazoBarenbHbIE ¥

WH(POPMALMOHHBIE TEXHOJIOTHH,

NOIIK-5.4 Bnageer meTomamu cOopa, 00pabOTKH 1
WHTEPIIPETANNH TIOTYISHHOW HHPOPMAITIH, UCTIONB3YS
COBpEeMEHHbIC HH(DOPMAIIMOHHBIC TEXHOJIOTHH U
IPHKJIaIHbICAIIIIaPATHO-IIPOIPAMMHBIE CPE/ICTBA,
METOIJAMHU3AIIUTHI, XPAaHCHUS U TI0JJa9d HHPOPMAITHH.

CIIOCOOHOCTH ajiarn-
TUPOBATh UX K HO-
BBbIM 00JIaCTSIM 3Ha-
HUM.

IloBbIIEHHBIH YPO-
BeHb: MPAKTHYECKOE
PUMEHEHHUE IOy~
YeHHBIX 3HAaHUM, CIIO-
COOHOCTh CaMOCTOSI-
TEJILHO MPUOOpETaTh
C TIOMOIIBI0 HHPOP-
MAaI[MOHHBIX TEXHO-
JIOTUH U UCIIOJIB30-
BaTh B IPAKTHUECKOI
NESTEIIbHOCTH HOBBIC
3HAHUS U YMEHUS, B
TOM YHUCJIC B HOBBIX
00J1acTSAX 3HAHUM,
HETIOCPE/ICTBEHHO HE
CBSI3aHHBIX CO c(e-
pPOH AEATEIBHOCTH

OIIK-8

CrocoOHOCTS ITO-
HUMATb MPUH-
UTIB PabOTHI CO-
BPEMEHHBIX UH-
(hopmarmoHHBIX
TEXHOJIOTUH U
HCIIOIL30BaTh UX
JUISl pelleHus 3a-
nad nmpodeccro-
HaJILHOU Jies-
TEIBHOCTH.

NOIIK-8.1ITonnmaeT npyUHIMIIBI padOThl COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUN M UCHOJIB3YET UX /IS pe-
HIEHUS 3a/1a4 MPOPECCUOHANBHOMN 1€ATEeIbHOCTH.

Jlexiun, nado-
paTopHbIe
paboTsl

3auér

ba3oBblii ypoBeHb:
BOCIIPOU3BOJCTBO
MOJYYEHHBIX 3HAHUI
B XOJI€ KOHTPOJIA,
CIOCOOHOCTE ajarl-
TUPOBATh UX K HO-
BBIM 00JIaCTsIM 3Ha-
HUM.

IToBBIIEHHBIH YPO-
BEHb: MPAKTUYECKOE
IIPUMEHEHHNE MOITy-
YEHHBIX 3HAaHWH, CIIO-
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COOHOCTH CaMOCTOSI-
TEJILHO MPUOOpETaTh
C TIOMOIIBI0 HHGOP-
MAaIMOHHBIX TEXHO-
JIOTUH U UCIIOJNIB30-
BaTh B IPAKTUYECKOMN
JESITENIbHOCTH HOBBIE
3HAHUS ¥ YMEHUS, B
TOM YHCJI€ B HOBBIX
001aCTIX 3HAHUH,
HEMOCPEJICTBEHHO HE
CBSI3aHHBIX CO c(e-
pOUi IesITeNbHOCTU

I1K-2

CnocoOHOCTh
MIPOTHO3UPOBATH
CBOMCTBA KOMIIO-
3UI[HOHHBIX Ma-
TEPHUAJIOB TIPH
oMot Web-
CEpBHCOB U IU-
poBBIX 0a3 naH-
HEBIX.

UIIK-2.10mnpenensietr GpU3NKO-XMMHUYECKHE CBOMCTBA
MHIPEIMEHTOB KOMITIO3UIIMOHHBIX MaTEPHUAIIOB,
npumMeHsist Web-cepBHUCHI U peCcypChl BUPTYaTbHBIX
naboparopuii MaTepUaIoBeICHUS

NIIK-2.2PaccuuThiBacT U MPOTHO3UPYET
TEPMOJIMHAMUYECKYI0 COBMECTUMOCTh OPTraHUYECKHUX
KOMITOHEHTOB KpPacoK, JaKOB U MOJMMEPHBIX CBSA3YIOIINX
JUTS1 KOMITO3ULIMOHHBIX MAaT€pPUAJIOB C UCTIOJIb30BAHUEM
WHTEPHET PEeCypcoB U 0a3 JaHHBIX MO aJIUTHBHBIM
METOAMKAM

HNIIK-2.30mnpenenser BO3MOKHOCTH KallIMPOBaHMUS,
CBAapKH MJIY JIJAMUHUPOBAHMS B IPOU3BOJICTBE U3JIEIIUN U3
MHOT'OCJIOMHBIX TUICHOYHBIX U JIMCTOBBIX MAaTEPUAIIOB 110
pacdeTy aare3uu ¢ UCIOJIb30BaHUEM ITPUKIIATHBIX
porpamm

NIIK-2.4BemosnnsieT onudpoBKy 1
ABTOMATHU3MPOBAHHBIN aHAIIN3 JUarpamm, rpadukoB U
CIIEKTPOB, NosrydaeMbIx ¢ momonisio KUIT u

Jlexiun, nado-
paTopHbIe
paboTsl

3auér

ba3oBrlii ypoBeHb:
BOCITPOU3BOJICTBO
MOJTYYECHHBIX 3HAHUU
B XOJI€ KOHTPOJIA,
CIIOCOOHOCTH ajiarn-
TUPOBATh UX K HO-
BBIM 00JIaCTSIM 3Ha-
HUU.

IToBbIlIEHHBIN YPO-
BeHb: [IPAKTUYECKOE
MIPUMEHEHHE IOy~
YEHHBIX 3HAHUH, CII0-
COOHOCTh CaMOCTOSI-
TEJILHO MPUOOpeTaTh
C TIOMOIIBI0 HHPOP-
MalMOHHBIX TEXHO-
JIOTUH U UCIIONB30-
BaTh B IPAKTUYECKOMI
JeATEIbHOCTH HOBBIE
3HaHUS U YMEHHUS, B
TOM YHCJIE B HOBBIX
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HUCHBITATCIIbHBIX CTCHIOB BXO/JHOI'O KOHTPOJIA
MaTCprajIoB

001acTIX 3HAHUM,
HEIOCPEJICTBEHHO HE
CBSI3aHHBIX CO cde-
pOH IeATeIbHOCTH
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IlepeyeHb KOMIIETEHIMI ¢ YKa3aHHEM 3TANOB MX ()OPMHUPOBAHMS B IpoOLiecce 0CBOCHHUS AMCUMIIIMHBI.
®opMBbI KOHTPOJIs1 GOPMHUPOBAHUSA KOMIIETEHIUI

JTansl
HNunpekc Komnerenuus ®opMa KOHTPOJIS (bopmuposanus
(pa3ennl
AUCHMILINHBI)
VK-1 CriocoOHOCTb OCYIIECTBIIATH OUCK, KPUTUUECKUN aHAIU3 U IIpomexyTOYHBIN KOHTPOJIb: 1-9
CHHTE3 HH(POPMAIUHU, TIPUMEHATH CHCTEMHBIHN ITOIXOT IS 3ayér
pelIeHts TOCTABJIEHHBIX 3a7a4 Texkymmii KOHTPOJIb:
MIPOBEPKaA J1TAOOPAaTOPHBIX PadoT;
YCTHOE cOOeceI0BaHUE 110 pe3ybTaTaM
BBINOJIHEHUS Ta0OpaTOPHBIX padoT,
IPOMEKYTOUYHBIC TECTHI
OIIK-5 | CriocoGHOCTb pelaTh HaydHO-HCCIe0BATENbCKHIE 321Ul IIpoMe:KyTOYHBIN KOHTPOIb: 1-9
HPUOCYILECTBICHUUIPO(PECCHOHATBHONIEATENFHOCTH € 3auér
IPUMEHEHUEMCOBPEMEHHBIXMH(POPMAIIIOHHBIX TEXHOJIOTUIHI Texymmii KOHTPOJIb:
NPUKJIAIHBIX alapaTHO-IPOTPAMMHBIX CPEJICTB IpoBepKa J1abopaTopHbIX padoT;
yCTHOE coOeceJOBaHUE 0 pe3yIbTaTaM
BBITIOJTHEHUS JTAOOPaTOPHBIX padoT,
IPOMEKYTOUHBIE TECTHI
OIIK-8 | CriocoOGHOCTb MOHUMATH IPUHIUITEI PAOOTHI COBPEMEHHBIX IIpomexKyTOUHBIN KOHTPOJIb: 1-9

I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHH U UCIOJIL30BATh UX JJI pCIICHUA
3a/1a4 Mpo(ecCHOHaTbHOMN ACSITEIHHOCTH.

3auér

Texkyuuii KOHTPOJIb:

IpoBepKa J1JabOpaTOPHBIX PadoT;
ycTHOE co0eceoBaHHe 110 Pe3yIbTaTaM
BBINOJIHEHUS Ta0OpaTOPHBIX PadoT,
MIPOMEKYTOUYHBIE TECTHI
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I1K-2

JaHHBIX.

CrocoOHOCTb MPOTHO3UPOBATH CBOMCTBA KOMITO3UITMOHHBIX
MaTepHuayioB rpu nmomoiu Web-cepBrcoB U IUPPOBHIX 0a3

IIpomesKyTOYHBINH KOHTPOJIb:
3auéT

Texkymmii KOHTPOJIb:
MpOBepKa J1abopaToOpHBIX PaboT;
YCTHOE coOeceIoOBaHME TI0 pe3ysibTaTaM
BBITIOJTHEHUS JTA0OPATOPHBIX padoT,
MIPOMEKYTOUHBIC TECTHI

1-9

Onucanne nokasaresjaed 1 KpUTEepHeB OLIEHUBAHUS KOMIIETEHUMH, OPMHUPYEeMBbIX 10 HTOTaM OCBOCHHS TN CIUIIINHBI

(MoayJisi), onMCAHUE HIKAJI OLEHUBAHMS

VYK-1.C1ocoOHOCTh OCYLIECTBISTh TOUCK, KPUTUYECKUI aHAJIU3 U CUHTE3 MH(OpMaLUU, IPUMEHSATh CHCTEMHBIN MTOIXO0] IJIs1 PEIICHUS

IIOCTABJICHHBIX 3a1a4.

Iloka3arenn Kputepuu onenuBanus

HeynosnerBopurensHoO Y 10BNETBOPUTENBHO Xoporio OtnuuHO
NYK-1.1. OO6yuarommiics OO6yuarommiics O6yuaromuiicst nemonctpupyer | OOygaronuiics
AHanu3upyet JEMOHCTPHUPYET MOJHOE | JEMOHCTPUPYET HEMOIHOE YaCTUYHOE COOTBETCTBUE JEMOHCTPHUPYET MOJHOE

3a1a4y, BBIZCIISS €€
0a3oBEIE

OTCYTCTBHE HJIN
HEJIOCTaTOYHOE YMEHHUE

COOTBETCTBHE 3HAHUI U
YMEHHI aHaJIU3UpPOBaTh

3HAaHUU U YMEHUI
aHAJIM3UPOBATh 3aJa4y, BbIAEIs

COOTBETCTBHE 3HAHUN U
YMEHHI aHaJIU3UPOBaTh

COCTaBJISIONINE aHAJIM3UPOBATh 33/1a4y, | 3ajady, BblAesss ee 0a30Bble | ee 0a30BbIE COCTABIISIOIIME. 3a/1aqy, BeIIEINSIS ee Oa30BbIe
BbLJIEIIAA ee 0a30BbIe COCTAaBJISOLIHE. JlomyckaroTcsi He3HAUYUTEIbHBIE | COCTABIISIOLINE, CBOOOTHO
COCTABJISIFOLIIE OLIMOKHU, HETOYHOCTH, oTepupyeT NpUoOpEeTEHHBIMU
3aTpyAHEHUs PU 3HAHUSAMH.
AHATTUTHYECKUX OTIEPAIUSX.
NYK-1.2. Oo6yuatomumiics He ymeeT | OOyuaromuiics OOyuaromumiicst ymeer OO0yuaromuiicst TOHOCTBIO
OcymecTBiser OCYILECTBISATH MOKCK, JI€MOHCTPHUPYET YaCTHYHOE OCYILECTBIISATH TOUCK, YMEET OCYLIECTBIATH MTOKCK,
MOUCK, KPUTUYECKH | KPUTUYECKH OLICHUBATh, | YMEHHE OCYIIECTBISATh KPUTHYECKH OIICHUBATh, KPUTUYECKH OLIEHUBATb,
OIICHUBACT, 000011aTh, MOUCK, KPUTUYECKU 000011aTh, CHCTEMATH3UPOBATh | 0000IIATS,
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o6obmaer, CHCTEeMaTH3HPOBATh U OLICHUBATh, 0000IIATB, ¥ PAHXXHPOBATh HHPOPMALIMIO, | CHCTEMAaTH3HPOBATh U
CHCTEeMaTH3HPYeT U | PAaH)KUPOBATh CHCTEeMaTH3UPOBATh U TpeOyeMyro IJIsl peIeHHs pamXUpoOBaTh HHPOPMAIIHIO,
pamKupyer nH(pOpMaIIHIO, pamKupoBaTh HHPOPMALIMIO, | TIOCTABICHHON 3a1a4H. TpeOyeMyo 1JIs peleHUs
UH(OpPMAIHIO, Tpedyemyro uis TpeOyeMyo ISl peIeHHs JlomyckaroTcsi He3HAUUTEIIbHBIE | MOCTABJICHHOW 3a/1a4H.
TpeOyeMyro Juis peLIeHNs [TOCTaBJIEHHOW | ITOCTABJIEHHOM 3a/1auun OLIMOKH, HETOYHOCTH, CB00O01HO onepupyer
pelieHus 3a7a4yn 3aTpyJHEHUS MIPH NpUOOPETEHHBIMH YMECHUSMH,
HOCTABJICHHON AQHATTUTHYECKUX OTEPALUsX. NPUMEHSET UX B CUTYalUsIX
3a7a4un HOBBIIIEHHON CJI0KHOCTH.
NYK-1.3. OOyuaromuiica He ymeeTr | OOyuaromuiics OOyuaromuiics ymeer OO0yyaromuiics MOHOCTBIO
PaccmarpuBaer u paccMmarpuBaTh U JIEMOHCTPUPYET YaCTUYHOE paccMaTpuBaTh U MpeiaraTh yMeEeT paccMaTpuBaTh U
npeaaraer npeaaraTh YMEHHUE pacCMaTPUBATh U panroHaIbHbIC BAPHAHTEI npeiaraTh paioHaIbHbIC
pannoHaIbHBIE panroHaNbHbIE npeaiarath paloHaIbHbIC pelIeHus OCTaBICHHOW 3a/1auy, | BapUAHTHI PEIICHHS
BapHaHTHI PEIICHUSI | BApUAHTHI PEIICHUS BapHaHTHI PEIICHUS WCTIOJB3Ysl CUCTEMHBIN TIOAXO0/, | TOCTaBICHHOHW 3a1a4H,
MOCTaBJIEHHON MOCTaBJIEHHOMN 3aj1auH, MIOCTaBJIEHHOMN 3aj1auH, MOYET KpUTHUYECKH OLIEHUBATh | MCIIOJIb3Ys CUCTEMHBIH

3aaa4u, UCIIOJIb3Yysd
CHCTEMHBIN noaxo,
KPUTHYCCKU
OIICHUBACT UX
JOCTOMHCTBA U
HEAOCTAaTKH

HCTOJIb3YsI CUCTEMHBIN
MOJIXO/1, HE MOYKET
KPUTHYECKH OI[CHUBATh
UX JJOCTOMHCTBA U
HE/IOCTATKH , TOMTyCKaeT
rpyObie OIIHOKY.

HCMOJIb3YSl CUCTEMHBIN

noaxod, MOKET KPUTHYICCKU
OLICHUBATh UX JOCTOMHCTBA U

HCAOOCTAaTKH.

HX JJOCTOMHCTBA M HEJOCTATKH.
JlonyckaeT He3HAYUTENbHBIE
OMMOKH, HETOYHOCTH,
3aTpyAHEHUS TIPU
AQHATTMTUYECKUX OTEpaIusiX.

moaxoa, MOXKET KpI/ITI/I‘-Ie()KI/I
OLIEHUBATh UX JTOCTOMHCTBA U
HegoctaTtku. CBOOOIHO
oTepupyeT NPUOOPETEHHBIMU
YMeHI/ISIMI/I, HpI/IMCHfleT X B
CUTYaIUSAX MOBBIIIEHHOM
CII0KHOCTH.

OIIK-5.CnocoOHOCTB pemaTh HayqHO-HCCIIE0BATENbCKHE 33/1a4H IPUOCYILECTBICHUUIPO()ECCHOHATBHOMIEATETBHOCTH €
MIPUMEHEHUEMCOBPEMEHHBIXUH(DOPMALIMOHHBIX TEXHOJIIOTUNHHN MPUKIIAAHBIX allllapaTHO-IPOTPAaMMHBIX CPE/ICTB

Iloka3arenn Kputepuu onenuBanus
HeynosnerBopurensHoO Y 10BNETBOPUTENHHO Xoporio OtnuuHO
NOIIK-5.1 Pemaer | Obyuaromuiics He ymeet | OOydaromuiics OOyyarommiicst yMeeT peniarhb OO0yJaromuiicst MOHOCTHIO

3aJlayd B 00JIacTH
npo¢eCCuOHATBHON

peliaTh 3a1a4u B 001aCcTH
npo¢ecCuOHATBHON

JEMOHCTPUPYET YaCTUUHOE

yYMEHHE pelaTh 3a7auu B

3a/1a4d B 00J1acTH
npodecCuoHaATbHON

yMEeT peliaTh 3aa41 B
obyactu nmpodeccuoHaTbHOM

22




IEATeNLHOCTH C | IesTeIbHOCTH c | obmact mpodecCHOHATIBHON | IEATETBHOCTH C IPUMEHEHUEM | JIESTEIBHOCTH C
PUMEHEHHEM PUMEHEHHEM TEATEILHOCTH C COBPEMEHHBIX IPUMEHEHHEM COBPEMEHHBIX
COBPEMEHHBIX COBPEMEHHBIX MPUMEHEHHEM COBPEMEHHBIX | HH(POPMAIIMOHHBIX TEXHOJIOTUH | MH(OPMAIIMOHHBIX
UHQOPMAIIMOHHBIX | HHPOPMAIIMOHHBIX MH()OPMAIIMOHHBIX ¥l IPUKJIATHBIX alapaTHoO- TEXHOJIOTUI 1 TPHKJIAJTHBIX
TEXHOJIOTUI U | TEXHOJIOTUH U | TEXHOJIOTHH U MPUKIATHBIX | IPOTPAMMHBIX CPEICTB. anmapaTHO-TIPOrPaMMHBIX
MPUKJIIaTHBIX NPUKIIAJAHBIX aNlapaTHO- | alnapaTHO-NPOrPaMMHBIX JlonmyckaeT He3HaYUTEIbHbIE cpenctB.CBoO6OAHO
arrmaparHo- MPOTPaMMHBIX ~CPEJIICTB, | CPEICTB OIMOKH, HETOYHOCTH, orepupyeT NpruoOpeTeHHBIMU
POTrPaMMHBIX JOIYyCKaeT rpyObIe 3aTpyJHEHUS MIPH YMEHHSMH, IPUMEHSET UX B
CpeAcTB OLIHOKH. AQHATTUTHYECKUX OTIEPALIUIX. CUTYaIUsX TTOBBIIICHHOM
CIIO’KHOCTH.
HMOIIK-5.2, Ooyuaronuiics He ymeer | OOyuaromuiics OOyuaromuiics ymeeT OO0yuaromuiics HOHOCTBIO
Hcnonp3yer mo UCIOJIb30BATh 1O | JEMOHCTPUPYET YaCTHUHOE UCIIO0JIb30BaTh 110 yYMEET UCTIOJI30BAaTh I10
Ha3HAYCHHUIONAKEThl | HA3HAYECHUIOAKETHI YMEHHE HCIIOJIb30BaTh I10 Ha3HAYECHUIOTIAKETHI Ha3HAYCHHUIOTIAKETHI
KOMITBIOTEPHBIX KOMITbIOTEPHBIX Ha3HAYEHHUIOMaKeThI KOMITbIOTEPHBIX TPOTPaMM. KOMITbIOTEPHBIX
porpamMm nporpamMM,  JIOMYCKAaeT | KOMITBIOTEPHBIX IPOTPaMM. JlomyckaeT He3HaYUTEIbHbIE nporpamm.CBo60OTHO
rpyObie OIHOKH. OLIMOKH, HETOUYHOCTH, orepupyeT NpruoOpeTeHHBIMU
3aTpyAHEHUS TPH YMEHUSIMH, IPUMEHSET UX B
AHAJTUTUYECKUX OTEPaLIUsX. CUTYallUsX MMOBBIIIECHHOM
CIIO’)KHOCTH.
NOIIK-5.3. Oo6yuaromuiics He | OOyuaromumiics Oo6yuaronuiics neMoHcTpupyer | OOyuarommiics
Cnocoben croco0eH TpHUoOpeTaTh | IEMOHCTPUPYET YACTHUHYIO CIOCOOHOCTH TIPHOOPETATh JTEMOHCTPHUPYET CIIOCOOHOCTH
npuoOpeTaTh HOBbIE | HOBBIE 3HaHMS, | CIIOCOOHOCTH MPUOOPETATH HOBBIE 3HAHHUS, UCIIOJIB3YS npuoOpeTaTh HOBbIE 3HAHMS,
3HaHUS, UCTIOJIB3Ysl | MCIIOJB3YSl COBPEMEHHBIC | HOBBIC 3HAHMUSI, UCTIONB3YS COBpPEMEHHBIE 00pa30BaTeNbHBIC | MCIIOJIB3YS COBPEMEHHBIE
COBpPEMEHHBIE o0pa3zoBaTenbHbIE U | COBpEMEHHbIE 1 MH(OpPMaIIMOHHBIE o0Opa3oBaTenbHbIE U
oOpa3oBaTenbHbIC B | HH(POPMAITMOHHBIC o0Opa3zoBaTenbHBIE H TexHonoruu.Jomyckaer WH(POPMAIMOHHEIE
MH(POPMALIMOHHbIE | TEXHOJOIMH, JIOMYyCKaeT | MH(OpMAIIMOHHbIE HEe3HAUUTEJIbHbIE OLUIHOKHY, TexHosoruu. CBo60HO
TEXHOJIOTUT rpyObIe OIIHOKH. TEXHOJIOTHH. HETOYHOCTH, 3aTPyTHEHHS IPU | ONIEPUPYET MPHOOPETCHHBIMU

AHAIIUTUYCCKUX OIICpaluriIX.

YMCHUAMU, TPUMCHACT UX B
CUTyalusx MMOBBIIICHHOMN
CJIOKHOCTH.
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NOIIK-5.4 Bnaneer
MeToIaMu coopa,
00paboTKu 1
MHTEpIpEeTauu
MOJTyYEHHOMN
nH(pOpMaIny,
UCIIONB3YS
COBpPEMEHHBIC
nH(pOpMaLOHHBIE
TEXHOJIOTUH U
MIpPUKJIaHbICAIIIapaT
HO-TIPOTPaMMHBIE
CpeICTBa,
METOAAMU3ALIHTEI,
XpaHeHUs U MoJauu
uHpOopMaluu.

OO6yuaromuiics HE
BIIaJIeeT MeTOoJIaMu
coopa, 00paboTkum W
MHTEpIIpETAlNH
MOJTyYEHHOMN
nH(popManuu,
HEHCIIOJIb3YeT
COBpEMEHHBIE
MH(POPMAIOHHBIE
TEXHOJIOTUHU u
MPUKIIAAHbICAIIapaTHO-
MIPOrpaMMHEIE CPE/CTBA,
METOAaMHU3AIIHUTEHI,
XpaHEeHUsT H  MOJa4u
nH(popMalLnH, JOMyCKaeT
rpyObie OIIHOKY.

OO0yuarommiics
JEMOHCTPHUPYET YACTUYHOE
BJIaJIEHUE MeTO1aMH cOopa,
00pabOTKH M MHTEPIIPETAIIUN
MOJTy4YeHHOH nHpOpMaIHH,
CIOCOOEHUCIIONB30BATh
COBPEMEHHBIC
nH(OpPMaLIMOHHBIE
TEXHOJIOTHH U
MIPUKJIaIHbIeannapaTHO-
MIPOrpaMMHEIC CPEJICTBA,
METO/IaMHU3AIUThI, XPAHEHUS
Y noAadu uHpopmanuu.

OO0yuaromuiicst Biaieer
MeToaaMu cobopa, 00paboTKu 1
WHTEPIPETAINH MTOJTyIeHHOM
uHdopmanuu,
CIOCOOCHHUCIIOIb30BATh
COBPEMCHHBIC
WH(GOPMAIMOHHBIC TEXHOJIOTUN
Y TIPUKJIaAHbICAIIITIAPATHO-
IPOrpaMMHBIC CPEJICTBA,
METO/IaMH3aIUThI, XPAHCHHUS U
nojauy uHpopmanuu..
JlonyckaeT He3HAUUTEIbHBIE
OImUOKH, HETOYHOCTH,
3aTpyaHEHUS TpU
AHATUTUICCKUX OTICPAITUsX.

OO0yuaromuiicsi TOHOCTHIO
BJIaZICET METOAaMH cOopa,
00pabOTKM M MHTEPIIPETAIIH
HOJTY4eHHON HHPOpMAIHH,
CIOCOOEHHCIIONB30BATh
COBPEMEHHEBIE
UH(POPMALIMOHHBIE
TEXHOJIOTUH U
NPUKJIAIHBICANIapaTHO-
IpOrpaMMHBIE CPEJICTBA,
METOAaMHU3AIINTHI, XPAaHCHHUS
¥ [10J1a91

uHpopmanuu.. CBo001HO
OIepupyeT NpuoOPETCHHBIMH
YMEHUSIMH, IPUMEHSET UX B
CUTYallUsX MOBBIIICHHOM
CIIO’)KHOCTH.

OIIK-8: CtocoGHOCTh MOHUMATh MTPUHITUITB paOOTHI COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA M MCTIOIB30BATh UX IS PEIICHUS 331249
PO eCCHOHAIBHON e TEIHHOCTH.

IToka3zarenb Kpurepuu onennBanus
HeynoBnerBopuTtenbHO | YIOBIETBOPUTEIHHO Xoportio OTmm4HO
NOIIK- OOyuarommuiics He Oo6yuaromuiics Oo6yuatonuiics geMoHcTpupyer | OOyuarommiics

8.1ITornmaet
MIPUHIIMITBI paOOThI
COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTHH B
UCIIONB3YET UX JUIst
perieHus 3aaa4d

MMOHUMAET TTPUHITUTIBI
paboThI COBPEMEHHBIX
WH(pOPMaAITMOHHBIX
TEXHOJIOTHI U
HEUCIIONb3YET UX IS
penieHus 3anay
npodecCuOHATBHON

JEMOHCTPUPYET YaCTUYHOE
MMOHUMaHHEe MPUHIUIIOB
paboThl COBPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJIOTHI,MOXKET YaCTHIHO
HUCIIOJIB30BAaTh UX IJIA
pemieHus 3a1a4d

MMOHMMAaHHE MPUHIIUIIOB pabOThI
COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHH,
MOKETHCIIONIB30BaTh UX IS
perieHus 3anaq
npodeccroHabHOI
nearenbHocTH. Jlomyckaet

JIEMOHCTPHUPYET TIOTHOE
NOHUMAaHHEe IPUHIUIIOB
paboThl COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHI,MOKETHCITONB30
BaTh UX JIA pCIICHUA 3a1a4
npodecCuoHATbHON
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npodeccnoHanbHOM
NeSITeIbHOCTH.

JeSITeTbHOCTH, JIOMYCKET
rpyObIe OIIMOKH

npodecCuoHAIBHON
JeSITeITbHOCTH.

HC3HAYUTCIIbHBIC OH_II/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUA ITPU
AHAIIUTUYCCKUX OIICpaluniax.

nesitennbHoCTH. CBOOOIHO
orepupyeT NpUoOPEeTEHHBIMU
3HaAHUSIMU.

[TK-2: CiocoOHOCTh MTPOrHO3UPOBATh CBOMCTBA KOMITO3UIIMOHHBIX MaTepHaioB mpu rmomoriu Web-cepBucoB u 1iudpoBbix 6a3 JaHHBIX.

Iloka3arennb Kpurtepuu onenuBanus

HeynosnerBopurenbHo Y 10BJIETBOPUTEIIHHO HeynosnerBopurenbHo OTan4HO
NIIK- OOyuaromuiica He ymeer | OOyuaromuiics OOyuaromuiica ymeer OO0yyaromuiics MOHOCTBIO
2.10npenenser OIIpeEIATh (Gu3UKO- | IEMOHCTPUPYET  YACTHYHOE | ONPENeNATh (PUIUKO- yMEET ONpPeeIsiTh PH3UKO-
(GU3NKO-XMUMHUYECKHE | XUMUUECKHE  CBOMCTBA | yMEHHUE OINpeNesaTh (PU3UKO- | XUMHUYECKHE CBOMCTBA XMMHUYECKHE CBOWCTBA
CBOHCTBa WHTPEIMEHTOB XUMHAYECKHE CBOWCTBA | HHTPEANEHTOB UHTPETUCHTOB
UHTPEIMEHTOB KOMIO3UIIMOHHBIX UHTPEIUEHTOB KOMITO3UIIMOHHBIX MaT€PHUAJIOB, | KOMIIO3UIIMOHHBIX
KOMITO3HUITHOHHBIX MaTepHajoB, HE | KOMITO3UIIHOHHBIX npumensisi Web-cepBUCH 1 MarepuaioB, npumenss Web-
MaTepHaoB, MIPUMEHSIET Web- | marepuainos, mpumensist Web- | pecypcbl BUPTYalbHBIX CEpPBUCHI U PECYPCHI
npumensst Web- CEPBUCBI U  PECYPCHI | CEPBUCHI u pecypcehl | mabopaTopuii BUPTYaJIbHBIX JIA0OPATOPHit
CEPBHCHI M PECYPCHl | BUPTYAIbHBIX BUPTyallbHBIX  J1aboparopuil | MmarepuanoBeaenus. Jlonyckaer | matepuanoBeneHus.CBoOOTH
BHUPTYAITBHBIX naboparopuii MaTepHATIOBEICHHS, HE3HAYUTENIbHBIE OLTHOKH, 0 OTIepHupyeT
naGopatopuit MaTepHaIOBEICHHS, UCTIBITHIBAET 3HAYUTEJbHbIE | HETOUHOCTH, 3aTPYAHEHUS IPH | IPHOOPETEHHBIMU YMEHUSAMH,
MaTepUATIOBEICHHUS | JOIYCKAeT rpyOble | 3aTpyIHEHUs NPY | aHATUTHYECKUX OTIEPAIUSX. MIPUMEHSET UX B CUTYAIHSIX

OIITMOKH. ONEPUPOBAHUU  YMEHUSIMH HOBBIIIEHHON CIIOKHOCTH.

MIPH X TIEpEeHOCEe Ha HOBBIE
CUTYyallUH.

NIIK- Oo6yuatomumiics He ymeeT | OOyuaromuiics OOyuaromuiics ymeeT OOyuaromuiics HOHOCTBIO
2.2PaccUnThIBaeT U | PaCCUUTHIBATH U JEMOHCTPHPYET  YaCTUYHOE | paCCUUTHIBATH U yMEeT pacCUMTHIBATh H
MIPOTHO3UPYET MIPOTHO3UPOBATH YMEHHE  pacCUMTHIBATh U | IPOTHO3HPOBATH IPOTHO3UPOBATH
TEPMOJUHAMHYECKY | TEPMOAMHAMUYECKYIO MIPOTHO3UPOBATh TEPMOANHAMHYECKYIO TEPMOAMHAMHYECKYIO
10 COBMECTHMOCTD COBMECTHMOCTb TEPMOJIMHAMHYECKYIO COBMECTHMOCTb OPTaHHMUYECKUX | COBMECTUMOCTh
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OpraHMYeCKuX OpraHUYECKUX COBMECTUMOCTD KOMITOHEHTOB KpPacoK, JaKOB M | OPraHMYECKUX KOMIIOHEHTOB
KOMITOHEHTOB KOMITOHEHTOB KPacoK, OpPraHMYEeCKUX KOMIIOHEHTOB | IMOJHMMEPHBIX CBSI3YIOMINX IS KPAcCoK, JTaKOB U

KpacCoK, JIaKOB U JIAKOB ¥ IIOJIMMCPHBIX KpacCoK, JIAKOB U MMOJIMMCPHBIX | KOMIIO3UIIMOHHBIX MaTCPUAJIOB. IMMOJIMMEPHBIX CBA3YIOIIUX
MOJMMEPHBIX CBSI3YIOIINX IS CBSI3YIOIINX st | JlommyckaeT He3sHaYUTEIbHBIC ISl KOMIIO3UITHOHHBIX
CBA3YIOIIUX JJISA KOMITO3UITMOHHBIX KOMITIO3UITMOHHBIX OH_II/I6KI/I, HETOYHOCTH, MaTepI/IaJIOB.CB06OI[H0
KOMITO3HIIMOHHBIX MaTepuaioB, JOMYCKAeT | MAaTepHajoOB,  WCHBITHIBACT | 3aTPYAHEHHS IPU OIepupyeT NpUOOPETCHHBIMH
MaTepHraioB C FPY6BIG OIIINOKHU SHAYUTCJIBHBIC 3aTPYAHCHHA | AaHAIMTHYCCKUX OIICpaluiXx. YMCHUAMU, IPUMCHACT UX B
UCIIOJIb30BaHUEM npu OIIEpUPOBaHHUU CHUTYaIMSIX TIOBBIIICHHOM
WHTEPHET PECYPCOB YMEHUSIMH TIPH HX TIEPEHOCE CIIO’KHOCTH.

u 0a3 TaHHBIX 110 Ha HOBBIE CHTYaI[HH.

AU TUBHBIM

METOIUKaM

NIIK- Ooyuaronuiics He ymeeT | OOyuaromuiics OOyuaromuiics ymeeT OOyuaromuiics HOHOCTBIO
2.30mnpenenser OIpeNieNATh JEMOHCTPUPYET  YaCTUYHOE | ONpPENeNsATh BO3MOKHOCTU yMEeT ONpeaesiTh
BO3MOXHOCTH BO3MOXHOCTH YMCHUEC OMPCACIIAThL | KalIMPOBAaHHUA, CBAPKU HUIIN BO3MOXHOCTH KallIMPpOBAaHUA,
KallMpOBaHUA, KalIMpOBaHUs, CBAPKU BO3MOKHOCTH KalllUPOBaHMsI, | JJAMUHHPOBAHUS B CBapKM WJIM JJAMUHUPOBAHHUS

CBApPKU WJIU
JJAMMHUPOBAHUS B
MPOU3BOJCTBE
U3AeIui 13
MHOTOCJIOMHBIX
IICHOYHBIX U
JINCTOBBIX
MaTepHUaJIOB MO
pacyery aare3uu ¢
HUCIIOJb30BaHUEM
MPUKIaTHBIX
MpOrpaMm

WJTU JITAMHUHUPOBAHUS B
MIPOU3BOJICTBE U3/IENUI
W3 MHOTOCJIOMHBIX
MIJIEHOYHBIX U JINCTOBBIX
MaTepHUajIoB IO PacyeTy
aJre3uu, A0MyCKaeT
rpyOBIe OIIMOKHU

CBApKU WK JTaMHUHHUPOBAHUSA
B IPOU3BOACTBC I/IS,[[CJIPIP’I nus3

MHOTOCJIOMHBIX IIJICHOYHEBIX B
JIUCTOBBIX MAaTepHuajioB 11O

pacyety aaresuu,
HCIBITBIBAET  3HAYUTEIIbHbBIE
3aTpyIHEHUS npu
ONEpUPOBAHUU  YMEHUSIMU

IIPU UX NIEPEHOCE Ha HOBBIE
CUTYal1H.

MIPOU3BOJICTBE U3JIEIINN U3
MHOTOCJIOMHBIX IJIEHOYHBIX U
JIMCTOBBIX MAaTCPUAJIOB 110
pacuety aare3uu. [lomyckaer
HE3HAYUTCJIIbHBIC 0HII/I6KI/I,
HETOUYHOCTH, 3aTPYAHEHHUS IIPU
AHAIIUTUYCCKUX OIICpaluriax.

B MPOW3BOJICTBE U3JETUN U3
MHOTOCIIOMHBIX TJIEHOYHBIX U
JUCTOBBIX MaTEPUAJIOB IO
pacuery aare3un.CBo6oaHO
OTIEpUPYET MPUOOPETCHHBIMU
YMEHHSIMH, IPUMEHSIET UX B
CUTYAITUSAX ITOBBIIICHHOM
CJIO’KHOCTH.

UIIK-2.4Brimonasger
ouu(ppoBKy U
aBTOMATU3HPOBAHHBI

OOyuaromnuiicss He ymeeT
BBINOJIHATH OLU(POBKY U
ABTOMATU3HPOBAHHBIN

OOyyarormmiics
JEMOHCTPUPYET  YaCTUYHOC
yMEHHE BBITIOJIHATh

OOyuaromuiics ymeeT
BBITIOJTHSTH OLU(POBKY U
aBTOMATHU3UPOBAaHHBIN aHAIN3

OO0yJaromuiicst MOHOCTHIO
BBITIOJTHATH OIU(POBKY U
aBTOMAaTU3UPOBAHHBIN
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i aHanmu3 Auarpamm,
rpaduKoB u
CIICKTPOB,
MOJIy4aeMbIX C
nomoupto KUII n
UCIBITaTEIbHBIX
CTCHJIOB BXOTHOTO
KOHTPOJIS
MaTepHajoB

aHAJIM3 JUarpaMM,
rpauKOB U CIIEKTPOB,
MOJIy4aeMBbIX C TOMOILIbIO
KHII u ncnplTaTeIbHBIX
CTEHIOB BXOJHOTO
KOHTPOJISI MAaTEPHAJIOB,
JIOTyCKaeT rpyObie
OIIINOKHU

o1 (POBKY u
aBTOMATU3UPOBAHHBIN aHAJIH3

auarpamM, — rpaduKoB U
CIIEKTPOB, IMOJYy4YaeMbIX C
IIOMOIIBIO KUII u
UCIBITATEIbHBIX CTEH/IOB
BXOJTHOTO KOHTPOJIS
MaTepHaoB, UCIIBITHIBAET
3HAYUTENbHbIC 3aTPyJHECHUS
npu OIIEpPUPOBAHUU

YMEHUSIMH TIPU UX IEPEHOCE
Ha HOBBIC CUTYaLlUH.

TuarpaMm, rpa)uKoB U
CIIEKTPOB, MOJIYYaE€MBbIX C
nomoinsio KUIT n
HCIIBITAaTEIIbHBIX CTCHOB
BXOJIHOT'O KOHTPOJISL
Martepuaiosn. Jlomyckaet
HE3HAYUTEIBLHBIE OIINOKH,
HETOYHOCTH, 3aTPYJHEHUS [IPU
AHAIIMTHYECKUX OIEpalUsX.

aHaJIU3 TMarpamm, rpaguKoB
U CIIEKTPOB, IIOJIy4aeMBbIX C
nomoupro KUII n
UCIIBITATENIbHBIX CTEH/0B
BXOJ/IHOT'O KOHTPOJIA
maTepuaioB.CBoOOIHO
OTepUpyeT NPUOOPETEHHBIMHU
YMEHUSIMU, IPUMEHSET UX B
CUTYaIUSX TOBBIIIEHHOMN
CJIO’)KHOCTH.
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KpuTtepuu olleHKH 0TBeTa HA 3a4éTe
(bopmupoBanne komnerenmuii YK-1, OIIK-5, OIIK-8,I1K-2)

«3auTreHo»
OOywarommiics HaOpan 10  pe3yabTaraMm  JabOpaTOpHBIX  pabOT, IMOCEIIAeMOCTH,

MIPOMEKYTOUYHBIX TECTOB M HTOTOBOTO TECTUPOBAaHUS cyMMapHO He MeHee 180 6aiioB, TBep10 3HAET
MIPOrpaMMHBIM MaTepuai, rPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOMYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC, MOXKCT IMMPABUJIBHO NPUMCHATb TCOPECTUYCCKUC TTOJIOKCHUA. Ecmu
MUHUMATBHO HEOOXOAMMOE KOJIMYEeCTBO 0aIOB OBLIO HAOPAHO B TEUCHHE CEMECTPA, 00yUJaIOITHIICS
BIIpaBE MOJIYYUTh 3a4€T O€3 UTOTOBOrOTECTUPOBAHUS.

«He 3auTeHno»

OO0yyvarommiics HE HaOpan 1o pe3ynbraTtam 1ab0paTOPHBIX pabor,
IMOCCIAEMOCTH,ITPOMECKKYTOYHBIX TCCTOB M HTOTIOBOI0 TCCTHUPOBAHHA MHUHHUMAJIBHO HCO6XOI[I/IM06
KOJIMYECTBO OaJlJIOB, HE 3HAET 3HAYMUTEIBHOW YacTH MPOTPaMMHOrO MaTepualia, IOIYCKaeT
CYIIECTBCHHBIE OIITHOKL.

Kpumepuu oyenku omeema na 3auéme
npU UCNOIb308AHUU OUCM AHYUOHHOU opmbl 00yuenusn 6 cucmeme LMS
(popmuposanue komnemenyuii YK-1, OIIK-5, OIIK-8,I1K-2)

«3aumenoy
Ooyuarowuiica nabpan no pesyibmamam J1a0OPAMOPHBIX padom, nocewyaemocmu,

RPOMENCYMOUHBIX MECMO6 U UMO208020 mecmuposanus cymmaprno ne mernee 180 obannos,
meepoo 3Haem RNPOZPAMMHbBIIL Mamepuan, ZPAMOMHO U NO cywiecmey usnazaem e2o, He
oonycKaem cyuyecmeeHHbIX HemoUHOCmell ¢ Omeeme Ha 60nPOC, MOHCEM NPABUTILHO RPUMEHAND
meopemuueckue nonoxycenun. Ecnu munumanvsno neodxooumoe konuuecmeo 0anno6 0bulio
Habpano 6 meuyenue cemecmpa, O00yuaNWUICA ~ 6npaee  NOayuuUmMb  3ayem  0Oe3
UM O206020MeECMUPOBAHUSL.

«He 3aumeno»
Ooyuarowuiica He Haopan no  pesyibmamam nabopamopuelx  padom,

nOCeu|aeMoCMu,RPOMEICYMOUHBIX MECMO6 U UMO208020 MECMUPOBAHUA MUHUMATLHO
Heo0xo0uMmoe Konuuecmeo 0a1106, He 3HAeH 3HAYUMEIbHOU YACMU NPOZPAMMHO20 Mamepuana,
oonyckaem cyujecmeeHHble OUUOKU.

Kpurepuu ouenku padorsbl 00y4aromerocss Ha JJadopaTopHbIX padorax
(popmupoBanune komnerennuii YK-1, OIIK-5, OIIK-8,ITK-2)

0 6ans0B

OOyuaromuiics He BBITIOJHWI JIA0OPAaTOPHYIO padOTy U HE IPETOCTABIII OTUET.

1-3 6anna

OOyuaromuiicss JOMYCTHJI ~ CYIIECTBEHHBIC OIIMOKKM TPU  BBIMOJTHEHUU
nabopaTopHO pabOThl M HE BHEC MCIPABJICHHS B OTYET MO JaOOpaTOpHOU paboTte
MOCJIC 3aMEYaHMs TPeroaBaTes.
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4-6 0a1710B

OOyuaronuiics BBIIOTHUI J1a0OPaTOpPHYIO paboTy, MPEeroCTaBUI OTYET
BOBpEMSI MJIM TOCJIE€ YKa3aHHOTO CPOKa BBINOJHEHHUs. J[OomycKaroTcsi HEeTOYHOCTH B
XOZI€ BBIMIOJHEHUS J1TaO0paTOpHON pabOoThl, KOTOphIE OBLTH YACTUYHO HCIPABICHBI
00y4aromuMcs TI0Cie MPOBEPKH MPEMOIaBATEIIEM.

7-8 6as10B

OOyuaronuiics BBINOTHUI J1a0OPaTOpPHYIO paboTy, MPEeroCTaBUI OTYET
BOBpEM:I WJIH MTOCIIE YKa3aHHOT'O CPOKa BBIMOJIHEHUS, IOMYCTHII HETOYHOCTH, KOTOPBIE
OBUIHM UCITPABJICHBI 0OYYAIOMIMMCS TTOCJIE TIEPBOM MPOBEPKU MPEIOIaBaTEIEM.

9-10 6as10B

OOyuaronuiics BBIIOIHUI JIA0OPATOpHYIO paboTy, MPenoCTaBUiI OTYET
BOBpeMs. J{omycKaloTcsi He3HaAUYUTENbHbIE HETOYHOCTH, KOTOpbIe ObLTH HCIIPaBIICHBI
00y4aromuMcs 1MocJie IepBOi MPOBEPKH MPETIOIaBATEIIEM.

11-12 6annoB

OOyuaromuiicst 6€3 omMrOOK BBINOJHUI J1a00OPaTOPHYIO padoTy, MPeroCTaBUIl
OTYET BOBpEMSI.

Ecnmu otdyer mpencTaBiseTcs MO3KE YCTAHOBIEHHOTO CPOKa, TO 3a KaXAyIO
HEZJENI0 TMPOCPOUYKH cHUMaercs 1 Oamm OT MakCHMMaabHOTO, TMOJYYEHHOTO 3a
BBITIOJTHEHUE PAOOTHI.

®dopma oTuera o 1abopaTopHOM paboTe MpeacTaBiIeHa B IPHIOKEHUN 3

IlpuMepHBbIi mNepeYeHb BONMPOCOB /UIS OLEHKH Ka4decTBa OCBOCHUS
AUCIHHUIIMHBI HA 3a4éTe

1. IlpuBeaurte npumepbl NPOrpaMMHOI0 00ECIIEUEHHUS JUIsl KOMIIBIOTEPHOTO
MOJIETTUPOBAHUSI.

ApudmeTnueckrie MaTpUYHbIE ONIPEATOPBl U PYHKIMH (IPUMEPHI).

B uewm 3axnrouaetcs nmopszpsaHas o0paboTKa TaHHBIX.

[TonsiTie MHOK€ECTBA, MPUHIUIIBI 00PAOOTKH.

gk~ wn

[IpuBenuTe MpUMephbl MPUMEHEHHS] TPUTOHOMETPUYECKUX (PYHKIIUNA B KOMITBIOTEPHOM

MO/ICTTUPOBAHUH.

6. IlpuBemuTe MpUMEphl MPUMEHEHHSI U ONAIITNTE (QYHKITNIO DUPH B KOMITBIOTEPHOM
MO/ICTTUPOBAHUH.

7. TlpuBenute nmpuMepsl IPUMEHEHHS U onUIINTe QYHKIUIO beccenst B KOMIIBIOTEpHOM
MOJICTUPOBAHUH.

8. IlpuBemuTe nMpuMepHl MPUMEHEHUS U oNUIIHTe bera-(yHKIUI0 B KOMITBIOTEPHOM
MOJICTTUPOBAHUH.

9. DmwmnTudeckue GYHKIIUU U HHTETPATHI.

10. Tamma:pyHKITUS U €€ BapHAHTHI

11. OproronansHbie TOTUHOMEI JIexkaHapa.

12. TMomuramma-QyHKIUsS PSi

13. KoHkaTeHanus MaTpHIL

14. BeprunciieHne mpon3BeICHUSIMATPHII.

15. TIpuBeaute npuMephl pa3INUHbIX MaTPHIL.
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16. BprurciieHre HOPMBI U YHCENT 00YCIOBICHHOCTUMATPHIIHI.
17. OnpenenuTensb U paHT MaTPHIIBL.

18. TloHsATHE O MHOTOMEPHBIX MaCCHBAX.

19. JIBueHHMe TOUKH Ha TUIOCKOCTU U B IPOCTPAHCTBE.
20. OcHOBHBbIE Cpe/ICTBa AaHUMAIIHH.

21. OOBEKTHI JECKPUNTOPHOM IpaduKy.

22. JleckpunTopbl 00BEKTOB.

23. Hepapxus 00bEKTOB ACCKPUITOPHOMN rpaduKu.

24. ]JIByHanpaBlIE€HHBII METO]I CONPSHKEHHBIX IPaJIEHTOB.
25. Anmpoxcumanusl JanjiacuaHa.

26. OmpeneneHue MOJIMHOMOB.

27. YMHOXEHHE U [eJICHUE [TOJINHOMOB.

28. Meroapl pemienus ypaBHenui Jlorku—BonbTeppa.
29. Ilpumepsl pemenus cucremsl O1Y Ban-nep-Iloms.
30. [punnumnsr npeobdpazoBanus Oypoe.

31. MuoromepHoe npsimoe npeobOpazoBanue Dypee.
32. CepTKa IByMEPHBIX MAaCCHUBOB.

33. Koppekiuu ¢a3oBbIX yIIoB.

34. Oypbe-uHTEPIOSIHS EPHOUIECKUX (YHKITUH.
35. 3D-reomeTpuYecKuii aHATU3 U HHTEPIIOJISAIINS.

36. OcHoBHBIE (YHKIIMU 0OPAOOTKH CTPOK.

37. OCHOBHBIE TUNBI TaHHBIX.

38. Kiacchl 00bEKTOB.

39. Bupasl nporpaMMupoBaHHUsL.

40. McnomHeHHe NPOrpaMMHBIX OOBEKTOB.

IIpumeps! TECTOBBIX 3aaAHUI

1. BriOepuTte BepHbIN BapHaHT OTBETA

JBymepHoedDyphe-npeodpa3oBaHue MpeCTaBIsSeT CO00i ...
® Maremaruueckoe npeodopaszoBanue daiia u3 ogHoro hopmMara B Apyroi
® J[ByMEpHBIi CIIEKTp ABYMEPHOTO MaacHBa
® OHOMEPHBIN CIIEKTP TPEXMEPHOTO MacCHBa
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[Tpunoxenue 3
®opma oTyera 110 JJAOOPATOPHO# paboTe

Jlara
dUO
I'pynna
JIABOPATOPHAS PABOTA Ne
Haszsanue padorsbl
1. Hean padoTsl
2. Conep:xkanue padoThbl
3. Hcxoanble JaHHbIE U POTPaMMHOe o0ecrieyeHne
4. BbinoJiHeHne padoThI
(IPUBOMATCS: ATAIBI BHIIOJHEHHS PaOOThI, JAHHBIE, IOJIYYCHHBIC B XOJIC BBITOJIHCHHUS
nabopaTtopHoit paboThl, TAOIUIIBI, TPadUKH, €CITH OHHU MPEAYCMOTPEHBI)
BbiBojbI:
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