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Annortanusa

JucnunivHa «YOpaBieHHe PUCKAMU, CUCTEMHBIH aHAIN3 U MOJIEIHPOBAHKE)» BXOIUT B
00pa3oBaTEeNbHYI0 MPOrpaMMy BBICIIETO OOpa30BaHHMS — MPOTpaMMy MAarucCTpaTypbl IO
HanpaBieHuto moarotoBku/ cnenumanbHocTH  20.04.01  «TexHocdepHass 0Ge30macHOCTHY
HampaBlIeHHOCTH  «V/IHHOBAIlMOHHBIE TEXHOJOTMH H  DKOJOTO-DKOHOMHYECKash OIICHKa
0€30macHOCTH B MPHPOJHO-TEXHHUYECKUX cHcTeMax». JlucnumniamHa peanu3yercss kadeapoit
«NeS».

JucnumivHa HarelneHa Ha GOpMUPOBAHUE Y BBHITYCKHUKA CIEAYIOIMX KOMITETEHIIHH |

VYK-1 «CrnocobGeH ocCylecTBIATh KPUTUYECKUM aHanu3 IpoOJIEMHBIX CHUTyallUM Ha
OCHOBE CHCTEMHOTO MOAX0/a, BbIpadaThIBaTh CTPATETUIO IEHCTBUII»

[IK-2 «Cnocoben omnpenenstb cdepbl NPUMEHEHHUS  PE3ylIbTaToB  Hay4dyHO-
UCCIICIOBATEIILCKUX M ONBITHO-KOHCTPYKTOPCKUX paboT B objactu  TexHOC(epHOH
0€301acHOCTH

CopnepxaHue TUCIHUILTAHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3AHHBIX C UCIOJIB30BAHHEM
TEOPUU TIPUHSATUS PEIMICHUH, METOJIOB CHUCTEMHOTO aHalIW3a W YIPABJICHHS PUCKAMHU IS
obecrieueHust 6€301MacHOCTH 0OBEKTOB B TexHOChepe.

[lperogaBanue AUCHHUIUIMHBI TPEIyCMATPUBAET Clenyonme (OpMbI OpraHU3aNU
y4eOHOTO TIpoIiecca: JISKIHH, JJa00paTOpHbIE pabOTHI, CAMOCTOSATENbHAS paboTa 00yJaroIerocs.

[IporpamMMoil MUCHMIUIMHBI MPEAYCMOTPEHBI CIEAYIONME BUJbI KOHTPOJS: TEKyLMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHAsl aTTecTalus B popme 3auera.

OOm@s TpyIOeMKOCTh OCBOCHHUS TUCHMIIIMHBI COCTaBIsET 3 3aueTHBIX eauHuIbsl, 108
4acoB.

SI3bIK OOy4YEHUS 11O AUCIUTIIMHE «PYCCKUN.



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE

1.1. Ilenu npenoaaBaHus IUCIUILITUHBI
Lenpro mpenonaBaHus AUCUMIUIMHBI «YNOPaBJICHUE PUCKAMH, CHCTEMHBIM aHauu3 W
MOJIETTUPOBAHME SIBJISETCS (POPMUPOBAHKE KOMIIETCHITUIM MarucTpanToB HampasiaeHus 20.04.01
B 007acTM CHCTEMHOTO aHanuu3a, MPUHSITUS pPEUICHUNW W YyIOpaBJCHHUS PUCKaMHU, a TaKKe
MPUOOPETCHHE MArkMCTPaHTAMU HABBIKOB MOJICIIMPOBAHUS CHCTEM, CYIICCTBYIONMX B Onocdepe
u TexHocgepe.

1.2. JlucuumnnuHa BXOAUT B  COCTaB  4acTh, (OPMUPYEMOH  ydaCTHUKAMU
00pa3zoBaTeNbHBIX OTHOIICHUM, 00pa30BaTEeIbHON MPOTPaMMbI BBICIIETO OOpa3oBaHus (najee —

OI1 BO).

1.3. TlepedeHb miIaHUPYEMBIX PE3YyJIbTATOB OOYUEHUS MO TUCIUIIIIMHE, COOTHECEHHBIX C
nJIaHupyeMbIMU pesyabTaramMu ocBoenus OI1 BO.

B pesynprare m3ydeHHs] NMUCHHUILUIMHBI OOYyJalOUMICS MOJDKEH 00JafaTh CICTYIOIMMH
KOMIETSHIIMSAMU WM UX YacTsAMH. KOMIETEeHIINN ¥ WHIUKATOPbI UX JOCTH)KEHUS IPUBE/ICHBI B

Tabmume 1.

Tabmuna 1 — [lepeyeHb KOMIIETEHIINI U WHIWKATOPOB UX JOCTHKCHUS

Kareropus (rpynma) | Kox u HaumeHoBaHUe Koa u HaumeHoBaHWe HHAMKATOpa
KOMIIETEHIIN U KOMIIETEHIIN U JOCTUKEHU ST KOMIIETEHIIU T
VK-1.3.1 3HaTh METOBI KPUTHYECKOTO
aHaIM3a U CUCTEMHOIO MOJIX0/1a; METOAUKH
pa3paboTKu CTpaTeruu JCUCTBUUN IS
BBISIBJICHUSI M PEIICHUST ITPOOJIEMHBIX
CUTYyaluH
VK-1.V.1 ymeTb uckath HyXHbI€ UCTOUHUKU
YK-1 Cnocoben ™ yx
nHPOPMAIUN; BOCTIPUHUMATh, aHATU3UPOBATH,
OCYIIECTBIISATh
. COXpaHsATh U MepenaBaTh NHQOpMaIIHio ¢
KPUTUUYECKUW aHAIIN3
M CII0JIb30BAHUEM IIU(PPOBBIX CPEJCTB;
YHuBepcanbHble POOIEMHBIX o o
N BbIpabaThIBaTh CTPATETHIO AEHCTBUH Ui
KOMITETEHII U CUTYalluii Ha OCHOBE .
peleHus TpoOIeMHON CUTYAIlUH
CHUCTEMHOTIO I10JIX0/1a,
VK-1.B.1 BiageTs HaBbIKAMU CUCTEMHOTO U
BbIpabaThIBaTh
. . | KPUTHYECKOTO MBIIUICHUS; METOAUKAMU
CTpaTeTuio JeHCTBUI
MIOCTAHOBKH 1I€JIU, OIIPEETICHHS CIOCOO0B ee
JIOCTHYKCHUS
VK-1.B.2 B1ageTs HaBBIKAMU HCIIOJIL30BAHUS
QITOPUTMOB H ITU(PPOBBIX CPENICTB,
MpeIHAa3HAYCHHBIX JIJISl aHAIN3a WHPOpMAIUN
U JAHHBIX
[1K-2.3.1 3HaTh METO/IBI MPOBEICHUS COOPA,
CHUCTEeMAaTHU3alli1 U aHaJIM3a HayYHOU
I1K-2 Cniocoben UH(OpMAaIUK C UCIIOJIB30BAaHUEM
OTIpENeNATh CephI COBPEMEHHBIX WH(POPMAITMOHHBIX TEXHOJIOTHH,
MIPUMEHEHUS BKJTIOYAs] MHTEJUIEKTyaJIbHbIE
pesynbratoB HayuHo- | [IK-2.3.2 3HaTe MeTo/IbI onpeaeeHus chep
[podeccnonanpubie | MCCIENOBATENBCKUX U | TPHUMEHEHHUS PE3YJIbTaTOB HAYYHO-
KOMITETEHIIN U OTIBITHO- M CCIIEIOBATENILCKUX U OMBITHO-
KOHCTPYKTOPCKUX KOHCTPYKTOPCKUX paboT B 0biactu
pabot B obmactu TeXHOCQepHOH Oe30macHOCTH
TexHochepHon [1IK-2.Y.1 ymerb onpenensTs chepbl
Oe3omacHocTH MPUMEHEHU I pe3yJAbTaTOB HAYy4YHO-
M CCIIEIOBATENILCKUX U OMBITHO-
KOHCTPYKTOPCKHX paboT B 001aCTH




TexHochepHoOl OE30MacHOCTH C

M CII0JIb30BAHMEM COBPEMEHHBIX
MHQOPMALIMOHHBIX TEXHOJIOTU I, BKITIOYAs
UHTEJJIEKTyaJIbHbIE

[1K-2.B.1 BnazeTs HaBbIKAaMU pa3pabOTKu
MHQOpMaLlMOHHBIX MOJIETIEH
IPOM3BOJICTBEHHBIX OpraHU3aIui, BKIIOYast
MOJIEJIH MPOU3BO/ICTBA C MHTEIJIEKTYaIbHBIMU
CUCTEMaMH YIpaBJIECHUS

2. Mecrto qucuunianHbl B cTpykType OI1

Jucuurinaa MoxeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee TPUOOPETEHHBIX 00YJArOIIMMUCS
MpPU U3Y4CHUU JUCIUILIMH B paMKaxX OOydeHHUs Mo mporpaMmam OakajgaBpHaTta.

3HaHI/I$I, MOJYYCHHBIC TIpU HU3YYCHUU MaTcpualia HaHHOﬁ JUCHUIIIINHBI, UMCKOT KakK
CaMOCTOSITEIPHOE 3HAYEHHE, TaK M HCIIOIB3YIOTCS IPH U3YUSHUH PYTUX TUCITUTUIHH:

— «HHOBAIMH B CUCTEMAX IKOJIOTUYECKOTO MOHUTOPUHTAY,

— «HayuHo-TexHUYECKU CEMUHAP»,
— «YnpaBieHHUE KAYECTBOM CIIOKHBIX CUCTEM»,
— «Y4eOHas 03HAKOMUTEIbHAS MPAKTHKAY,

— «Ipou3BoaCTBEHHAs MPAKTUKA HAYIHO-HCCIIE0BATENbCKas paboTay.

3. O0BeM u TPYAOEMKOCTh AUCITUTIITUHBI

Hannusle 06 obmemM oObeMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BUIOB y4eOHON
paboTHI IO AUCHUIUIMHE (M PACHpeieIeHUE STON TPYIOEMKOCTH I10 CEMECTpaMm) IPEICTaBICHBI B

Tabauue 2.

Tabmuma 2 — O0BeM U TPYIOEMKOCTh JTUCIUATLINHBI

TpynoemMKocTh 1Mo

Bun yue6HOM paboThI Bcero cemecTpam
Nel
1 2 3
Oowan mpyooemrkocmey oucuyunaunsl, 3E/ (4ac) 3/108 3/108
U3 Hux yacoe npakmuuecKkoi n0020MOBKU 8 8
Ayoumopmuwie 3anamus, BCEro yac. 34 34
B TOM YHCJIEC:
nexuuu (JI), (dac) 17 17
npakrudeckue/cemuaapckue 3ansatus (I113), (dac)
nabopaTtopHbie paboTsl (JIP), (yac) 17 17
KypcoBoit mpoekT (padora) (KII, KP), (dac)
9K3aMeH, (Jac)
Camocmoamenvnasa paboma, Bcero (dac) 74 74
Buo npomexncymounoii ammecmayuu: 3avet, nudad. Jauer Jauer

3aueT, 9k3amen (3ager, udd. 3au, Dk3.)

4. CopneprkaHue TUCIUTUIAHBI
4.1. PacnpejeneHue TPyIOEMKOCTH AMCIIUILIMHBI 110 pa3zeiiaM U BUaM 3aHSITHIMA .
Paznenbl, TeMbl AUCUUIUIMHBL U UX TPYAOEMKOCTh TPUBECHBI B TAOIHIIE 3.




Tabnuna 3 — Pa3nensl, TeMbl AUCIUTUIMHBI, UX TPYTOEMKOCTh

P Tlexpm | 113 (C3)|JIP KIT | CPC
as3Jietibl, TeMbI JUCIIUIMHb (uac) (aac) (uac) (uac) (uac)
Cemectp 1
Paznen 1. OcHOBBI TEOpUU CUCTEM 4 0 6 0 15

Tema 1.1. Cuctemubiii noaxon. CloKHEIE
CUCTEMBI, X COCTaB, CTPYKTYpa M 0COOCHHOCTH
OICAHUS.

Tema 1.2. OyHKUHMOHUPOBAHHE CHCTEM.
YrpaBiaeHue cucCTEMaMH.

Pasnen 2. VYmopaBneHue puckamMum M IpUHATHE 5 0 0 0 27
pelleHui B YCIIOBUSAX HEOINPENCICHHOCTH H
HeJI0CTaTKa WHQPOPMAITUU

Tema 2.1. Heonipenenennocts u puck. CTpykrypa
U BHUJIBI PUCKOB.

Tema 2.2. COop m mpenBapuTenbHas oO0pabOTKa
TAHHBIX L aHan3a. Ananmus "
MpPOTHO3WpOBaHWE  pucka. OpraHuzamus
CTpaTErnuu YIPABJICHHUS PUCKAMU. AJITOPUTMBI U
METO/IbI OTIPEICIICHUS PUCKOB.

Tema 2.3. OcoOeHHOCTH NPUHSTHUS PELICHUH B
yIpaBJIECHUN PUCKAMU

Pazmen 3. BeemeHume B MojenupoBaHUE 4 0 8 0 15
IPHPOTHO-TEXHUYECKUX CHCTEM

Tema 3.1. Mogenu cucreM, UX KiaccupuKanus u
cepbl IpUMEHEHHUS

Tema 3.2. MogenmupoBanue B 00JIaCTH
TexHocepHoi 6e30macHOCTH

Pasnen 4. OcobeHHOCTH CO3maHUsS MOJIEIEN Ha 4 0 3 0 17
OCHOBE TCOMPOCTPAHCTBECHHBIX JaHHBIX

Tema 3.1. JlanHBIE HA3eMHOTO W aBHAIIMOHHOTO
JUCTAHITMOHHOTO 30HJIWPOBAHUS KaK OCHOBA JIIS
TPEXMEPHBIX MPEIU3NOHHBIX MOICTICH

Tema 3.2. Metoasl u WHCTPYMEHTHI

MOJIETMPOBAHUSL MO  JAHHBIM  JIA3€pPHOIO

CKaHUPOBAHUS

HWrtoro B cemecTpe: 17 0 17 0 74
Hroro 17 0 17 0 74

[lpakTiyeckass IOArOTOBKA 3aKIHOYACTCs B HEMOCPEACTBCHHOM  BBIMOJHCHHUH
OOyJarolMMHCs  ONPEICICHHBIX  TPYAOBbIX  (yHKUMH,  CBS3aHHBIX ¢ Oy;aymiel
pOo(eCCUOHANBHOM JIESTENbHOCTHIO.




4.2. ConepkaHue pa3aeiioB U TeM JICKIIMOHHBIX 3aHATHH .
CopeprxaHue pas3esioB U TeM JICKIIMOHHBIX 3aHSTUN MPUBEACHO B Tabnuie 4.

Tabmuna 4 — ComepxaHue pa3iesioB M TEM JICKIIHOHHOTO ITUKIIA

HOMCp pasacia Hazpanue u COACPIKAHHUC Pa3ACIIOB U TEM JICKIITMOHH bIX 3aHATHH

1 OCHOBBI TEOPUU CUCTEM

Tema 1.1. Cucremusrii nogxon. ClIOKHEIE CHCTEMBI, UX COCTaB,
CTPYKTYpa M OCOOEHHOCTH OIHUCAHUSL.

(Cnoxnsbie cucteMbl 1 0coOeHHOCTH uXx onucanus. [lonstue
cucteMHOCTU. CHCTEMHOCTh U KOMILJIEKCHOCTh. AKCHOMAaTHKA
CUCTEMHOTrO0 no1xo/1a. CUCTEMHBIN aHaIN3, €70 OTIMYUTEIbHBIE
ocobennoctu. O01acTh IPUMEHEHU S CUCTEMHOTO aHATH3a.
Oranel cucTeMHOro ananusa. Takconomust cucrteMm. Cocras,
CBOMCTBA M CTPYKTYpa CHUCTEMBI. DJIEMEHTHI U CBS3H. THUIIBI
CTPYKTYPBI).

Tema 1.2. ®yHKIIMOHUpPOBAHUE CUCTEM. YTIPaBIEHUE CUCTEMaMU.
(DyHKIIMHU CHCTEMBI U OTJETBHBIX €€ JICMEHTOB.
OynkImonupoBaHue cuctemsl. [lokazarenu QyHKIHOHHUPOBAHUS
cucreMbl. CocTosiHUE U Tpoliecc. TpaeKropusi B IPOCTPAHCTBE
napameTpoB (GyHKIIMOHUpOBaHUA. PaBHOBecue. Y CTOMYHBOCTD.
Camoopranu3zanus cucteMm. YpaBJIeHHE CUCTEMaMU.
VYnpasistonwe Bo3aeicTBus. [Ipsmpie 1 oOpaTHbIE CBSI3U B
cuctemax. [lonoxxutenbHple U OTpULIATEIbHBIE OOpAaTHBIE CBSI3H.)

2 Yrpasienue puckaMu U IPUHSITHE PEIIEHUN B YCIIOBUAX
HEONpPe/IeIEeHHOCTH U HelocTaTka UHGbOpMaluu

Tema 2.1. HeonpeneneHHocTh U puck. CTpyKTypa M BHUJIbI PUCKOB
(ITonsiTHs HEONPEEIEHHOCTH U PUCKA, UX MTOKa3aTeNu.
Konnenmuu pucka. Ctpykrypa puckoB. Kitaccudukaius pruckoB.
PuckooOpazyronme Qaxropsl. UHAMBUIyaTbHBIN PUCK.
TexHuveckuii pucK. DKOJIOTUUECKUN PUCK).

Tema 2.2. COop u nmpenBapuTenbHas 00padoTKa JaHHBIX IS
aHaju3a. AHaJIU3 U MPOTHO3UPOBAHUE PHUCKA.

Opranu3zanus ¥ CTpaTeruu YIPaBJICHUS PUCKaMHU. AJITOPUTMBI U
METO/Ibl ONIPEEICHUS PUCKOB.

(OcobennocTH cOopa MHGOPMAILIUY /IS LIEIeH TTPUHSATHS
pewenuii. [IpenBapurensHas o06paboTka naHHbIX. Paborta ¢
nponyckamu. AHanu3s pucka. [IporanosupoBanue pucka.
Opranu3anus 1 cTpaTeruy ynpasieHHUs puckamu. Mojenu u
METO/IbI OTIpeieTICHUs pUCKOB. KpuTepru onTuMHU3ainu prucKoB.
MexaHHU3MBbI YIIpaBJICHUS PUCKAMH. AJITOPHUTMBI).

Tema 2.3. OcoGeHHOCTH TPUHSTUS PELICHUH B YIIPaBJICHUU
puckamu (I[IpuHsTHE pemmennii 06 yrpaBiaeHnH puckamu. CXeMbl
MPUHATUSA peIieHui. JkoHOMHUYecKast 3(PHeKTUBHOCTh CHCTEM
MOHHUTOPUHTA U OYUCTKH. METO MpeoTBPAIEHHOTO yIepoa.
OnTtuMusanus 1 TeXHU4YEeCKasi MOAJEPKKA YIIPABICHYECKHX
pewenuid. [IpunsATHe pemennii npu UCIOJIb30BaHU U
CYOBEKTHBHBIX MHEHUN SKCIIEPTOB).

3 BBezienue B MoIeTMpOBaHME IPUPOTHO-TEXHUYECKUX CHCTEM
Tema 3.1. Mozenu cucrem, UX K1accupuKanus u cepsl
npuMeHeHust (DopMaar30BaHHOE TPECTABICHUE CHCTEM.
CaoiicTBa 1 npu3Haku Mozenei. [1oaxopl K MOIEIMPOBAHUIO.
CucremMHOe MoJieTupoBanre. Mozenn cucTeM U ux




K1accuuKanuu. AHaTuTHYeCKue Moaenu. MutanmoHHbIe
Mojieni. IMUTaIlMOHHbBIE UCCIICIOBAHU).

Tema 3.2. MogenupoBaHue B 00J1acTH TeXHOCHEpHO
0e30macHOCTH

(Mogenu JTIOKalbHBIX, PETHOHATBHBIX M TTO0ATBHBIX TPUPOIHO-
TEXHUUYECKUX CHCTEM. ATIIapaTHOE U MIPOrpaMMHOE 00ecIieucHIe
IUIS MOJICIMPOBAHUSI U IOCTPOEHU S cucTeM. Mcnonb3oBanue
s3p1K0B R 1 Python st periienust 3aiau MoAeIMpOBaHUS.
Hcnonp3zoBanue reonH(GOpMallMOHHBIX CUCTEM IS
MOJICTTUPOBAHHUS U YIIPABJICHUS puCKaMu. BbIOOp IKCTIEpTHBIX
CHCTEM JUIS PelieHUs 3a/1a4 00eCIIeueHU sl TEXHOC(HEePHO
6e3omacHOCTH. OCOOCHHOCTH SKCIIEPTHHIX CUCTEM U 000JI0UEK
st ux coznanus: OpenRules, Drools, DCIITIP, Hbayesdm).

Pasnen 4. OcobeHHOCcTH cO37aHMUSI MOJENEH Ha OCHOBE
reonpOCTPaHCTBEHHBIX TaHHBIX

Tema 3.1. JlaHHBIE HA3eMHOTO M aBHAIIMOHHOTO JUCTAHIIMOHHOTO
30H/JMPOBAHMS KaK OCHOBA Ui TPEXMEPHBIX MPEHU3HOHHBIX
MoJeJer

(Metoapl TUCTAaHIIMOHHOTO 30HAMPOBAHUS M UX UCIOJIb30BAHUE
TUISt WHGPOPMAITTOHHOTO obecrieueHnsT  MOJICTUPOBAHMSI.
Bo3MOXHOCTH M OTpaHUYEHHS TPYII METOJOB U MHCTPYMEHTOB.
KnroueBble 3amaum, periaeMble NUCTAaHUMOHHBIMM METOJIAaMH B
oOmactu TexHocepHOM Oe3onmacHocTH. Buael u  Qgopmarsl
MOJIy4aeMbIX JaHHBIX, TPEOOBAaHHS K peaau3alud JalbHenIe
00paboTKM)

Tema 3.2. MeTosibl 1 MHCTPYMEHTHI MOJEIMPOBAHNUS 110 JaHHBIM
JIa3epPHOT0 CKAHUPOBAHUS

(Bugpl anmmapaTypsl  J1a3epHOTO  CKaHUPOBAHUS, IPUHIIHIIBI
JNIEUCTBHSL. HocTtomrcTBa u  Hemoctatku. (OcoOEHHOCTH
MOJIy4aeMbIX C TOMOIIBIO JIa3€PHOTO CKAHWPOBAHUS  JIaHHBIX.
[lpumensiembie  QopmaTsl  JaHHBIX (B T.4. OOMEHHBIE).
Hcnons3zyemoe  mporpammHoe  obecnedeHue OcoOCHHOCTH
MMIIOpTa JIAHHBIX JIA3€pPHOTO CKaHUpOBaHUA. ba3oBble HpHEMBI
paboTsl ¢ oOnakamMu Touek. [loAroToBKa K CO3JaHUIO KapKaCHBIX
U TMOJUTOHAIBbHBIX Mojenell. OCHOBHBIE MOAXOAbl K CO3/aHUI0
MOJIeJIeil Ha OCHOBE OOJIAKOB TOUYEK)

4.3. Tlpakrnueckue (ceMHUHApPCKUE) 3aHSITHUS
TeMbl MpaKTUUECKUX 3aHATUHN U UX TPYAOEMKOCTh MPUBEACHBI B TAOIUIIE 5.

Tabnuua 5 — [paktuyeckue 3aHATHS U UX TPYIOEMKOCTb

Ne
n/n

TeMbl TpaKTUYECKUX
3aHATUN

N3 Hux Ne
@opMBI TpakTUUYECKUX | TpyaoeMKOCTb, |MPaKTUUYECKOM | pasiena
3aHSATHHI (uac) MMOJTOTOBKH, | IWCITHII
(gac) JINHBI

VY4yeOHBIM MJIaHOM HE NMPETyCMOTPEHO

Bcero

4.4. JlabopaTtopHbl€ 3aHATUSA




Templ 1a00OpaTOPHBIX 3aHATUN U X TPYIOEMKOCTh TPUBEACHBI B TabuIe 6.

Tabmuia 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTh

M3 Hux Ne
No TpynoeMKoCTb, | MpaKTUUECKOU | pa3zaena
HanmenoBanue nabopaTopHbIX paboT
n/m (uac) MOJATOTOBKH, | AUCLHMIT
(gac) JIAHBI
Cemectp 1
1 | [IpumeneHnune MopdoIOTHUECKOM 4 4 1
KOMOWHATOPUKH JUIsI CHHTE3a PeIICHU
2 | Ucrionp3oBaHue MeETO[a aHaIW3a Hepapxuid 2 0 1
Ul BbIOOpa  ONTHUMAIBHBIX  BapUAHTOB
MTOCTPOCHUS CHCTEM
3 | Pemenue 3a1a4 ONTUMHU3ALUY [TPU 4 4 3
MPOEKTUPOBAHU U IKOOM O3 THON TEXHUKI
4 | MozenupoBaHue Ovara moxkapa mpu aBapHsix 4 0 3
Ha 00beKTax Hedrea00bIun
5 | Ouncrka u KOppekius 00JIaKOB TOUEK 3 0 4
Bcero 17 8

4.5. KypcoBoe nmpoeKkTupoBaHue/ BBIOJIHEHHE KypCOBOH PadOTHI
VY4yeOHBIM MJIAHOM HE NMPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaroImXCs

Bu il camocTosTebHOM pabOTHI U €€ TPYA0EMKOCTh MPHUBEICHBI B Ta0IHUIIE /.

Tabnuua 7 — Buael camoctosiTenbHOM paboThI U €€ TPYI0EMKOCTh

Bu camocTosATenbHON paboThI Bcero, gac Cewmectp 1, yac
1 2 3
M3ydenue teopernueckoro marepuana qucuuminasl (TO) 45 45
IToaroToBka K Tekymemy KoHTpouito ycrneaemoctu (TKY) 5 S)
JlomamHee 3a7aHue, B TOM YHCJIe BHEAYAUTOPHAsS ITOJTOTOBKA
OTYETHBIX MATEPUAJIOB 110 PE3yJIbTaTaM OCBOCHHS 19 19
IporpaMMmsl J1aboparopHoro npakrukyma (/13)
[TogroroBka k mpomexyrouHoit arrecrauuu (I1A) 5) 3)
Bcero: 74 74

5. Tlepedenn yaeOHO-METOIMUECKOTO OOECTICUEHU S

JUIsl CAMOCTOSTENILHOM paboThl 00yJaroUMXcs MO JUCHUIUIMHE (MOIYIIO)
Y4ebHOo-MeToarYecKue MaTepuainbl A CaMOCTOSTENbHOM paboThl OOYydarOUMXCSl YKa3aHbI B

. 7-11.

6. IlepeueHb EYATHBIX U AJIEKTPOHHBIX YUeOHBIX M3TaHUN

[lepeuyeHb meyaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI MpUBeAeH B Tadnuiie 8.

Tabnuna 8— [lepeueHp neyaTHbBIX U ANEKTPOHHBIX YUEOHBIX M3AaHUN




Komaectso

SK3EMILUTPOB B
Ulgll_n ;bp /ec bubnmorpaduueckast cchlika OHOIHOTEKE
P (KpoMe 3TIEKTPOHHBIX
SK3EMILISIPOB)

https://znanium.com/catal
00/product/1014191

Yemonypos, B. T. ®usnueckoe n
MaTeMaTH4ecKoe MOJETUPOBaHUE
CTPOUTENBHBIX CUCTEM : ydeOHOE 1mocodue /
B.T. Yemonypos, 2.B. JIlutBuHOBa. —
Mocksa : UIHOPA-M, 2021. — 196 ¢c. —
(Beiciiee obpazoBanue: Marucrparypa). —
DOI10.12737/1014191. - ISBN 978-5-16-
014993-6. - Tekcr : 3eKTpOHHBIH. — Pexum
JIOCTYTIA: TI0 TIOJIITUCKE.

https://znanium.com/catal
o0/product/2125466

Ecumos, 10. B. Monenu n noka3arenu

TeXHOC(HEpHOIl 6e30MmacHOCTH : MOHOTpadust
/ KO.B. Ecunios, FO.C. Mumensknna, A.H.

Yepemucud. — MockBa : UTHOPA-M, 2023.

— 154 ¢. — (Hayunas mbicip). — DOI
10.12737/monography _5b5ff8c2374dd8.529

22931. - ISBN 978-5-16-013822-0. - Tekcr :

AIEKTPOHHBIN. — Pesxum nocryna: mo
MO CKE.

https://znanium.com/catal

00/product/1880655

Bbab6enries, C. B. CucreMHBIH aHAINU3 U
ucce0BaHue onepanuii : yaeonoe
nocobue/ C. B. babensines, E. H.
Marepos. - Xeneznoropck : ®I'6OY BO
Cubupckas mokapHo-cracareibHas

akagemus I'TIC MYC Poccun, 2022. - 122 c.

- Tekcr : anekrpoHHbIN. — Pesxxum nocryna:
10 TTOATIUCKE.

https://znanium.com/catal

00/product/2048059

Berouxun, A. I'. TexHoreHHBIN pUCK U
0e3omacHOCTh : yuebHoe mocobue/ Al
Beromxun, K.P. TapanueBa. — 2-e u3m. —
Mocksa : UIHOPA-M, 2024. — 198 ¢c. —
(Beicmee o6pazoBanue). —DOI
10.12737/11457. - ISBN 978-5-16-019064-
8. - Teker : 1eKTpOHHBIN. — Pexxum
JIOCTYTIA: TI0 TIOJIITUCKE.

https://znanium.com/catal

00/product/1911208

Tumodeena, C. C. OreHka TEXHOTEHHBIX
puckoB : yaebHoe mocobue / C. C.
Tumodeena, E. JI. Xamuaynnuna. —
Mocksa : ®DOPYM : UHOPA-M, 2023. —
208 c. —ISBN 978-5-91134-932-5. - Tekct
: DIIEKTPOHHBIN. — Pexxnm noctyna: mo
TIOJTIVCKE.

https://znanium.com/catal

00/product/2001695

Kysnenos, B. A. Cucremublii aHanus,
ONTUMHU3ALUS U IPUHATHE PELICHUH :
y4eOHUK JUIsl CTYIEHTOB BBICIIMX Y4eOHBIX
3aBeneHuii / B. A. Ky3nenos, A. A.
Yepenaxun. — Mocksa : KYPC : UTHOPA-
M, 2023. — 256 c. - ISBN 978-5-906818-



https://znanium.com/catalog/product/1014191
https://znanium.com/catalog/product/1014191
https://znanium.com/catalog/product/2125466
https://znanium.com/catalog/product/2125466
https://znanium.com/catalog/product/1880655
https://znanium.com/catalog/product/1880655
https://znanium.com/catalog/product/2048059
https://znanium.com/catalog/product/2048059
https://znanium.com/catalog/product/1911208
https://znanium.com/catalog/product/1911208
https://znanium.com/catalog/product/2001695
https://znanium.com/catalog/product/2001695

95-9. - TekcT : IEKTPOHHBIN. — Pexxum
JOCTYMA: MO MOJIHKCKE.

https//znanium.ru/catalog/ | JlessitkoB, B. B. MeTtogomorus u -
product/1178868 TEXHOJIOTUS UMUTAIIMOHHBIX UCCIEIOBAHNI
CJIOKHBIX CUCTEM: COBPEMEHHOE COCTOSTHUE
U NIEPCIEKTUBBI pa3BUTHUSA : MOHOTpadus / B.
B. JleBstkoB. - MockBa : By3oBckuii
yaeonmnk : UTHOPA-M, 2021. - 445 c. -
(Hayunast xkaura). - ISBN 978-5-9558-0338-
8. - Tekcr : aneKTpoHHBIN. — Pexxum
JIOCTyNa: 10 NOJAIHKCKE.

7. TlepeveHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
HH(POPMAIIHOHHO-TEJICKOMMYHUKAITMOHHOM ceTn «THTepHEeT»
[lepeuenn AIEKTPOHHBIX o0pa3oBaTenbHBIX pecypcoB HHPOPMAIITUOHHO-
TEJICKOMMYHUKAITMOHHON cetn «VHTepHET», HEOOXOJWMBIX I OCBOCHHS IWCITUTLIIUHBI
npuBezeH B Tadnwuie 9.

Tabmuma 9 — TlepedyeHb DJIEKTPOHHBIX OOpPA30BATENBHBIX PECypcoB HHGOPMAIIMOHHO-
TEJIEKOMMYHUKaIIMOHHOM ceTn «HTepHEeT)

URL anpec HanmenoBanue
http//Awww.123ahp.com 123AHP. my choice, my decision.
https//www.3dfindit.com/ru/?lpRok=WgM 3Dfindit (LlenTpanbHast miathopma Jist
OpzDTF7le WHXEHEPOB, apXUTEKTOPOB, MOKyMaTeleh u

TBOPUYECKUX YMOB)

8. Ilepeuenn MHPOPMAITMOHHBIX TEXHOJIOTU N
8.1. IlepevyeHp TPOrpaMMHOTO OOECHEUYCHHS, HCIOJB3YEeMOTO IPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MpoIlecca MO TUCITUTIIHHE.
[lepedenp UCMONB3YeMOTo MPOrpaMMHOTO o0ecrieueHus mpeacrasieH B Tadmuie 10.

Ta6mmma 10— IepedeHb mporpaMMHOTO OOECIICUEHUS

Ne n/mm HaumenoBanue

1 IMporpammHuas cpefa st ctatuctudeckux pacyeroB R (mumensus GNU GPL)

2 [IporpamMHOe obecrieueHue st pabOThI ¢ JAHHBIMH JIA3EPHOTO CKAHUPOBAHUS
CloudCompare (nmumensuss GNU GPL)

8.2. Ilepeuenp HUH(POPMAIIMOHHO- CITPABOYHBIX CHUCTEM, HCITOJIb3YEMBIX npu
OCYIIECTBJIICHHU 00pa30BaTEIbHOIO MpOIlecca MO AUCIUIIINHE

[lepedenb WCHONMB3YeMBIX HHQPOPMAMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabmume 11.

Tabnuna 11— Ilepeyenb MHGOPMAIIMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

I'OCT P 58771-2019 MenemkMeHT pucka. TeXHOIOTHH OIICHKH PHCKA

I'OCT P CO 31000-2019 MenemxmeHT pucka. [IpuHIIMIIBI U pyKOBOACTBO

9. MarepuanbpHO-TeXHHYECKas: Oa3a
CoctaB  MarepuaibHO-TEXHUYECKOM  0a3bl, HEOOXOMUMOW I  OCYIICCTBICHUS
0o0pa3oBaTenpHOTO Mpoliecca Mo JUCHUTLINHE, MPEJCTaBlIeH B Tabnuiel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl



https://znanium.ru/catalog/product/1178868
https://znanium.ru/catalog/product/1178868
http://www.123ahp.com/
https://www.3dfindit.com/ru/?lpRok=WgMOpzDTF7le
https://www.3dfindit.com/ru/?lpRok=WgMOpzDTF7le

No HanmenoBanue cocTaBHOM 4acTu Homep aymutopuu
n/m MaTepuaIbHO-TEXHUYECKOW 0a3bl (mpu HEOOXOAUMOCTH )

1 | CoeunanusupoBaHHas yueOHas 1adopaTopust 14-03
«MexdakynpreTckas jJadopaTopust «IKOJOTUS U
TexHocepHast 6e3omacHocTh» mpu nHcTUTyre OITTY»

2 MynbeTumenuiiHas JEKIUOHHAS ayAUTOPUS -

3 | KommbroTepHbIH K1ace -

10. OueHouHsle cpeacTBa AJIs IPOBEICHUS POMEXKYTOUHOM aTTecTaluu
10.1. CocraB OIIGHOYHBIX CPEICTBIUIA MPOBEACHHUS MNPOMEKYTOYHOH aTTeCTalluu
0o0yJaroImxcs MO TUCIUILINHE MpUBEACH B TabmwmIe 13.
Tabmuna 13 — CoctaB OLIEHOYHBIX CPEJICTB JAJIsl TPOBEJICHUS IPOMEXYTOUHOM aTTecTaluu

Bug npomexxyTouHOI aTTecTalinu IlepeyeHb OLIEHOYHBIX CPEJICTB

3auer Crucox BOIPOCOB;
TecTsl.

10.2. B kauecTBEe KpUTEpPUEB OIICHKA YPOBHSA CQPOPMUPOBAHHOCTU (OCBOCHUS)
KOMIETCHIINI 00yJalonmMuUcs TpUMEHseTCs S-OaibHas IIKana ONeHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTOpasi puBeaeHa B Tabnuie 14. B TedeHune cemecTpa MOXKET MCIOJIB30BAThCS
100-6annpHas  mKana — MOAYIbHO-PEUTHHIOBOM  CHCTEMbl ~ YHUBEpPCHTETa,  IpaBuja
MCIIOJIb30BAHMS KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu oneHku ypoBHS CQOPMUPOBAHHOCTH KOMITETEHIIUH

Og_eﬁgm XapakrepucTrka C(HOPMHUPOBAHHBIX KOMITECTEHITHI

— oOydJaronmiicss TIyOOKO W BCECTOPOHHE YCBOWI MPOTPAMMHBIN
MaTepua,
— YBEPEHHO, JIOTUYHO, MTOCIE0BATEIBHO U TPAMOTHO €TI0 M3J1araeT;
— OMUpAasCh HAa 3HAHUS OCHOBHOM WM JOMOJHUTEIBLHON JHMTEPATYPHI,

fgragg) TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIE MMOJIOKECHUS C TTPAKTHICCKON
JIEATEIIbHOCTBIO HAIPABJICHUS;
— yMeno 00OCHOBBIBACT M apTYMEHTHUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJBI M 000OILEHHS;
— cBOOOHO BIAJCET CUCTEMOM CIEIUaTN3UPOBAHHBIX TTOHATHH.
— 00y4JaroUMNCcs TBEPAO YCBOUI IPOTPAMMHBIN MaTepuall, IpaMOTHO U
MO CYyIIECTBY U3JIaraeT ero, ONHUpasch Ha 3HAHUA OCHOBHOM
JTUTEpaTypHI;

OPOIIO — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH; y

GATTCHO — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOW JIESTEIBHOCTHIO
HarpaBJICHUS,
— apryMEHTUPYET HAay4HbIE MOJOKEHHUS;
— JIeJIaeT BBIBOJBI M 00OOILEHHS;
— BJIQJICET CUCTEMOM CHELUAIU3UPOBAHHBIX IIOHSITHH.
— OOyJaronmiics yCBOMJI TOJBKO OCHOBHOM HPOrPaMMHBIM MaTepual,
MO0 CYIIECTBY M3JIaraeT €ro, OMUpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JTUTEPaTYpHhI;

(IORICTBODHTEIBHOY | JIOTTYCKaeT HECYIICCTBEHHBIE OIMMMOKA M HETOYHOCTH; 3

GATICHOY — ACHBITBIBACT 3aTPYAHEHUA B MPAKTUYECKOM MPUMEHEHHU 3HAHHUU
HaIpaBJICHUS;
— c1abo apryMEHTUPYET HaydHBIE MOJOKEHUS;
— 3aTpynHseTcs B (GOpMYIHPOBAHUH BBIBOJIOB M 0000IEHUI;
— YaCTUYHO BJIAJICET CUCTEMON CIELMAIN3UPOBAHHBIX TOHSTHH.




Or1reHKa KOMIIETEHIIN

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

5-OarutpHas mKaIa
— O0yJaloNMICs HE YCBOWJI 3HAUYUTEIBHOM 4YacTH IPOrPAMMHOIO
MaTepuana,
— JIONyCKaeT  CYIIeCTBCHHBIC  OMMOKA W  HETOYHOCTH  IIPH
(HEYIIOBJICTBOPUTEITBHOY

(HE 3a4YTCHO»

paccMOTpeHHUH MPoOsieM B KOHKPETHOM HalpaBlIEHUH;

— HE MOXKET apryMEHTUPOBATh HAyYHbIEC MTOJIOKEHUS;
— He (opMynupyeT BBHIBOAOB U 00OOIEHUH.

— HUCIIBITBIBACT TPYAHOCTH B ITPAKTUYCCKOM IIPUMCHCHU U 3HaHPII>i;

10.3. TumoBbIe KOHTPOJIBHBIC 33/TaHUS UIIM UHBIC MaTCPUAITBI.
Bomnpocs! (3agaun) s 9K3aMeHa NpeacTaBieHbl B Tadnuie 15.

Tabnuua 15 — Borpock! (3amaun) 11t SK3aMeHa

Ko
Ne i/m [lepeuenn BompocoB (3a1a4) IS SK3aMEeHa A
WHKaTopa
Y4eOHBIM IJIAHOM HE TPEYCMOTPEHO
Bormpocs! (3aaun) s 3adera / audu. 3auera mpezacraBieHbl B Tadnuie 16.
Tabnuma 16 — Boripock! (3amaun) st 3auera / mudip. 3auera
Kon
Ne n/m [lepeuens BonpocoB (3anay) i 3adeta / quddd. 3auera
p P (sanas) A A MHJMKaTopa
1 1. laiite onpenenenue cucrembl. OOBICHUTE NOHATHE CBOMCTBA YK-1.3.1

cuctemsl. [lepedncnure OCHOBHBIE CBOMCTBA CHCTEMBI

2. Haz0BUTE NPUHLUIIBI TAKCOHOMHUU CUCTEM

3. OOBsICHHTE, YTO TAKOE CBSI3U B cucTeMax. [lepeunciuTe BUIBI
cBsszeil. JlaiiTe onpenenenue 3eMeHTa cucteMsl. Pacckaxure o
CTPYKTYpE CUCTEMBI, €€ Pa3HOBHIHOCTSIX

4. PackpoiiTe MOHSTHE CUCTEMHOCTH. J[aliTe XapaKTepUCTUKY
CHUCTEMHOTO U KOMILIEKCHOTO moaxoja. [IpuBenuTe akcuoMbl
CHUCTEMHOTO II0/IX0/1a

5. [laiiTe onpeneneHrne CUCTEMHOTO aHann3a. [lokaxkurte
OTJIMYUTENIbHbIE OCOOEHHOCTH CUCTEMHOTO aHaN3a.

6. [lpuBenure K1accuuKkauio MpoodIeM Mo
CTpYKTYpHupoBaHHOCTH. OuepTuTe 00JIaCTh IPUMEHEHUS
CHCTEMHOIO aHaJlu3a B paMKax 3TOH Kiaccu(PUKaluH.

7. CocTaBbTe CIMCOK MPUHIUIIOB CHCTEMHOIO aHAIN3A.
[IpuBeauTe nepeveHb STaIOB CUCTEMHOTO aHAIN3A.

8. laiite onpenenenue pyHKuu cucremsl. [losicnure, yTo Takoe
(yHKIMOHUpPOBAHUE

9. laiiTe onpeneneHne COCTOSIHUS U MPOIecca, PABHOBECHS U
YCTOHYMBOCTH CHUCTEMBI

10. OOBsacHUTE TOHATHE pUCKA. [lepeunciinTe OCHOBHBIE CBOMCTBA
pHCKa.

11. Belpa3ute cyrb OCHOBHBIX KOHIIEIILIMI pUCKa.

12. Knaccuduuupyite pUCKU 1O CTETIEHU BIUSHUS, OObEKTY
BO3JICHCTBUS U UICTOYHHUKY BO3/ICHCTBHSI.

13. Pacckaxkute 00 3kooruueckoM pucke. [loscHute, 4To Takoe
HKOJIOTHYECKUH YIepo.

14. Pacckaxkxute 00 0COOCHHOCTSIX MPUHSATHS PEIICHUN ITPH
UCIOJIb30BAHUH CYOBEKTHBHBIX MHEHHH HKCIIEPTOB.

15. PacckaxxuTe 0 moaxojax K MPUHSATHIO PEIICHUH Ha OCHOBE
aHaM3a reorpoCTPAHCTBEHHBIX JAHHBIX.




16. YkaxxuTe BO3MOXHOCTH UCIIOJIb30BAHUS SI3bIKA M CPEJIbI
IporpaMMUpOBaHus R 1i1st pemeHus 3a1a4 NpUHATHS pelieHUH 1
YIPABJIEHUS PUCKAMU.

17. TlpuBeauTe mpuMepsI MPOTPAMMHO-AIIIAPATHOTO 00ECTICUCHU S

NOJICPKKU pUHATUA petennit. [losicauTte, uto u3 ceds
MPEICTABIISAIOT SKCIIEPTHBIE CHCTEMBI.

1. BeimonmHuTe aHaIM3 KauecTBa o01aka TOYEK, MOJYyYeHHOTO B
XOJI€ JIA3ePHOTO CKAHUPOBAHUS.

2. Beimonnute HUMIIOPT JAHHBIX JIA3CPHOI0 CKAHUPOBAHU .

3. BeiGepute cTpareruro yrnpaBieHUs PUCKAMU IS OITUCAaHHOM
[IPENOIaBATEIEM CUTYaLUH.

4. Haiinute msaTh myOJMKalMi 110 Ha3BaHHOM ITPenogaBaTeiemM
TEMaTHKe UCCIEeOBAaHUN B 00JIaCTH MPUPOI000YCTPOICTBA U
BO/JIOTIOJIb30BAHUSI.

5. BeinmonHuTe QUIBTpalMIO TaHHBIX, IPEICTABICHHBIX B BUJIE
MIJIOCKOM TaOJNHITBI, COTTIACHO YKa3aHHBIM MPErojaBaTelieM
KpUTEPHUM.

YK-1.V.1

Hcnonb3yst HaBBIKM CUCTEMHOTO M KPUTUYECKOTO MBIIUICHUS,
COCTaBbTE AINOPUTM PEILCHUS 3a1a4U, IPEIIOKECHHON
IpenoaBaTeseM:

1. OnTuMu3anms pacxoa MaTepraia Ha co3aHue arnmapara
3aIlMTHI OKPYKAIOUIEH CpeJIbl

2. Cumynauus MoBeIeHus IPUPOIHOM CUCTEMBI
HAaJJOPraHU3MEHHOIO YPOBHS C ITIOMOILBIO 1€TEPMUHUPOBAHH Oi1
MOJIEIIN.

3. MoaenupoBaHre TeOMETPUUECKUX XapaKTEPUCTHK ovara
TOPEHHUSL.

4. Buzyanuzanusi TeOMETPUUECKON MOJIEIH THIPOTEXHUYECKOTO
COOPYKEHUS.

YK-1.B.1

1. Ucnons3yiite R m1st co3nanus kaTajgora JaHHBIX yKa3aHHOTO
Ha3HaYeHU.

2. [lpuMeHuTE alrOpUTM ONTUMH3AIUY JUIs 00eCTICYeHU S
HAWIYYILero MpuOJIMKeHUs JaHHbIX 3aJaHHOH MTperoaBaTeieM
byHKIHEH.

3. IlpogeMoHCTpHUpYITE NCIIOJIB30BaHHE AJITOPUTMA pacyeTa

OTKIIOHCHHA TOYCK, IMOJYYCHHLIX B XOAC JIa3CPHOI0 CKaHUPOBAHMU,

OT ITOJIUTOHOB OHOpHOﬁ MOACIH.

VYK-1.B.2

1. HazoBuTe moaxos! K (GOpMUPOBAHUIO HH(POPMAITIOHHBIX
MPOAYKTOB Ha OCHOBE OTKPBITHIX JJAHHBIX, JOCTYITHBIX B CETH
NurtepHer.

2. OnuumTe MpoLecc MoJy4eHHs JaHHBIX 00 00BbeKTax ¢
MCIIOJTb30BAHMEM ITAPCHHTA

3. [lpuBenuTe MpUMeEpHI KATAIOTOB TaHHBIX.

4. YKaxuTe, Kakie METO/bl CPaBHEHUS U BbIOOpA alIbTEPHATUB
pean30BaHbl B CHCTEMAX MOJICPKKH TTPUHSTUS PELIICHHH .

5. [lepeunciute METOIBI PEIICHUS 33/1a4 KIACCH(PHKAIUH,
peaar30BaHHbIC B CUCTEMAX MOJJICPKKH MPUHATHS pEILICHU .

[1K-2.3.1

1. HpI/IBCI[I/ITe KpaTKOC OIMUCAHUEC METOAOB MOJACIIMPOBAHUA
OpTraHU3allUOHHBIX CUCTCM.

2. HepechnI/ITe METOJbl CUCTEMHOT'O aHa/In3a, IPUMEHHUMBIC I
ONPCACIICHUS NOAXOOAINNX IJISA 3aJaHHBIX YCHOBI/Iﬁ MoAeneH

I1K-2.3.2




9KOOMO3alMTHON TEXHUKHU.

3. YKaxuTe METO/bl pEIeHUS 3aa4 IIOMCKA HECTaHIapTHBIX
BAPUAHTOB IIPUMEHEHHUS 000PYI0BaHUS 3alLTHI OKpYKAIOILEH
Cpepl.

1. BeiGepuTe onTUMaIbHBIN ClIEHApU TPUMEHEHHU st 0Opasiia
000pyIOBaHUS 3AIUTHI OKPYXKAIOIIEH Cpelbl U3 MPEII0KEHHBIX
IIPETOIaBATENIEM.

2. Ilpemyioxnte anbTepHATUBHBINA BapUAHT KOHCTPYKITMH
3aIIMTHOTO COOPYXEHUS, UCTIOIb3YSI METOBI MOP(OIOTHIECKOI
KOMOMHATOPUKH.

3. OueHuTe NPUTrOAHOCTD IMOJYYCHHOTO 00JIaka TOYEK JIIs PeLICHHS
YKa3aHHOM 3a7a4H.

[IK-2.V.1

1. Tloctpoiite nuarpammy DFD s ykazanHo#H cxembl cOopa u
00pabOTKM JaHHBIX B TPOU3BOJICTBEHHOM CHCTEME.

2. Co3paiiTe 3aroToBKy WHGOPMAIIMOHHONW MOJIeTN 00BEKTa Ha
OCHOBE MacCHBa JAHHBIX JIA3EPHOTO CKAHUPOBAHMSL.

3. Co3naiite nudposoe onucanue UML ykazannoi
MPEToaBaTeIeM CHCTEMBI

4. TlonGepute koAbl 000pYAOBaHUS (TETH) IO 3a/IaHUIO
TIPEToAaBaTeNs

I1IK-2.B.1

npecTaBaeHbI B Ta0bmwmie 17.
Tabnuna 17 — Ilepedyenb TeM 17151 KypCOBOTO NMPOEKTUPOBAHUS/BBIIOIHEHUS KypCOBOM paboThI

[lepeyeHp TEM UIT KypCOBOTO IPOCKTHPOBAHMUS/BBIMIOIHEHUS KypCOBOW padOTHI

No 1/ [IpumepHBIil mepedeHb TeM sl KypCOBOTO MPOSKTHPOBAHUS/BBITTOTHEHHUS
°n/m N
KYPCOBOW pabOTHI
Y4eOHBIM MJIAHOM HE ITPEIYCMOTPEHO
Bompocel 111 mpoBeneHUs MPOMEXYTOUHOM arTecTallud B BHUJE TECTHPOBAHUS

npecTaBieHbl B Tabmwmie 18.

Tabnuna 18 — [IpumepHbIN IepedeHb BOIPOCOB JUISI TECTOB

Ne i/t

[IpumepHBIil TepeyeHb BOIPOCOB JAJIsl TECTOB

Kon
WHAWKATOpa

1

[IpounTaiiTe TEKCT, BEIOCPUTE MPABUIILHBIC BAPHAHTHI OTBETA U
3aIUIIATE apTyMEHTHI, 000CHOBBIBAIOIIME BEIOODP OTBETOB. BhiOepuTe
TEXHOJIOTUU aHAIN3a PUCKOB, KOTOPBIE UCIOIb3YIOTCS
NPEUMYIIECTBEHHO Ha dTare UACHTU(QUKAIIUY pUCKa:

A) ananu3 3atpar u Beiros (CBA)

B) «Hto eciu»? (SWIFT)

B) meton «ranctyk-6abouka»

I') FMEA-ananmu3

YK-1.3.1

[IpounTaiiTe TEKCT, BEIOEPUTE MIPABUIBHBIN OTBET U 3aIULIUTE
apryMeHTbI, 000CHOBBIBaIOIIME BHIOOP 0TBETA. BpibepuTe 13
IPUBEJICHHOTO CIIMCKa METO/I0B U TEXHOJIOTUN OLIEHKH PHCKa
rpadu4ecKuii MEeTOM, KOTOPBIN MPEACTABISET B3aUMOU CKITIOYAIOIINEC
MOCJIeI0BATEIbHOCTH COOBITH, CIIEIYIOIMX 3a UCXOIHBIM COOBITHEM, B
COOTBETCTBUH C (DyHKIIMOHMPOBAHUEM HJIM He(hyH KHIHOHUPOBAHHEM
Pa3IMYHbIX CUCTEM:

A) aHanu3 3aTpar U BHITOJ

b) ananu3 nepeBa coObITHI

VK-1.3.1




B) ananus Ilapeto
I') ananuz Monte-Kapno

[IpounTaiiTe TEKCT M YCTAHOBUTE MOCIEI0BATEIbHOCTD. 3alTUIIITE
COOTBETCTBYIOIIYIO IMOCIIEOBATEILHOCTD OYKB CJIeBa HAIPaBo.
YcTaHoBUTE HEOOXOIMMYIO TOCIIEI0BATENBHOCTh 3TANIOB 00ECTIeueHU s
0€30IacHOCTH Tpy/Aa Ha OCHOBE PUCK-OPUEHTHPOBAHHOTO MoAxoAa (0T
HaYaJIbHOTO K KOHEYHOMY).

A) olLieHKa pHCKa: ONpeesieHue CTENEH! U TOMYCTUMOCTH PUCKa

b) unentudukamnus onacuoctei

B) pa3paboTka mMep 1o ynpaBJICHHIO PUCKAMU

') yctanoBiieHHEe YCIOBUM (QPYyHKIIMOHUPOBAHUS OPraHU3aLIMU

YK-1.V.1

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K Kaxk101 mo3uInH,
JTAHHOM B JIEBOM CTOJI01I€e, T010epUTE COOTBETCTBYIOIIYIO MO3UIIHIO B
npaBoM cronoue. B 1eBom crondiie npuBeaeHbl BUIbI prucka. Jlius
KaJI0TO BHUJIA PHCKA MMOJ0EPUTE U3 TTPABOTO CTOJIOIA ITapaMeTp
(MCXOMHBIN MOKa3aTeNb), UCIOIb3YEMbIH AJIS KOJIMUECTBEHHON OIEHKU
JAHHOTO BUJIA PUCKA.

Buj pucka [Tapametp

A | DKOHOMHUYECKUN pUCK 1 YHCIIO OCTPAaBIINX B
€UHUIlY BPEMEHH OT
neiictBud akropa pucka

b | uHOMBUYAIBHBIA PUCK 2 YU CJIO aHTPOIIOTCHHBIX
CTUXUHUHBIX O€ICTBUI B
€AVHHULY BDEMEHHU

B | oxonornyeckuit puck 3 YU CJIO aBapuil Ha
NJICHTUYHBIX TEXHUYECKU X
00BEKTax B €AUHUILY
BpEMEHU

r TEXHOTEHHBIN PUCK 4 KOJIMYECTBEHHO OLl€HEHHBIHN
Bpe O0IIECTBY OT JaHHOTO
BU/IA IEITEIILHOCTH

3anuumTe BhIOpaHHbIE U (PHI 10]] COOTBETCTBYIOIMMHU OyKBaMH

A b B I

YK-1.B.1

[IpounTaiiTe TEKCT U HATUIIMTE PA3BEPHYTHII 0OOCHOBAHHBIN OTBET.
Hanunmre Tpu ycinoBus, KOTOPBIM JOJDKHA YIOBJIETBOPSATH 3a/1a4a 10
BBIOOPY ONTUMAIIBHOM CTpaTeruy ynpaBJieHuUsl, YTOOBI 1711 €€ peLeHHs
MOT OBITh IPUMEHEH METO]] IMHAMUYECKOTO MPOrpaMMHUPOBAHHUSL.

YK-1.B.1

[IpounTaiiTe TEKCT U HAUIIMTE PA3BEPHYTHII 0OOCHOBAHHBIN OTBET.
Hanunmre, kakoit criocod npuMeHseTcs JUisl yBeTuUYeHUs: BEPOATHOCTH
YCTOHYMBOTO (PyHKIIMOHUPOBaHUS (0€30TKa3HOTO BBIMOIHEHUS
OCHOBHBIX (DYHKIIHI{) CTIOXKHBIX CHCTEM.

VYK-1.B.2

[IpounTaiiTe TEKCT U ycTaHOBUTE COOTBETCTBHUE. K KaXk10i mo3unuu,
JTAHHOM B JIEBOM CTOJI0LIE, TOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIUIO B
npaBoM ctoioie. B neBom cTonbue ykazaHsl ypoBHU MepapXHUecKOn
CTPYKTYpPBI, pacCMaTpMBAaEMOM B paMKax pelICHUs 337a4u BbIOOpa
ONTUMAJIbHOM CTpAaTeruu Jyisl paspelieHus: npoOIeMHON CUTyalluH B
OpraHM3aIMH C TOMOIIBI0 METO/Ia aHAIN3a HEPAPXUH, B TPABOM —

VYK-1.B.2




CYHIHOCTH, OTHOCANMECA K PA3HBIM YPOBHSM.

Howmep ypoBH# [lapamerp

A | 1 AKTOpBI

b |l 2 Dokyc

B | I 3 Crenapun

r [V 4 YacTHble 11eT1 / KpUTEpUH

3anuumTe BIOpaHHbIE LU (PBI 107 COOTBETCTBYIONMMHU OyKBaMH

A b B I

[IpounTaiiTe TEKCT U YCTAaHOBUTE MOCIIEA0BATEIBHOCTD. 3aIUILNTE
COOTBETCTBYIOIIYIO IMOCJIEI0BATENFHOCTh OYKB CJeBa HAIpPaBo.
Onpenenure ouepeHOCTH ATANOB CUCTEMHOTO aHAJIN3a B COOTBETCTBUU
¢ mozenwio C. I1. HukanopoBa, pacrosioXuB UX B TOpsiiKe OT Oosiee
paHHero kK 6oyiee MO3AHEMY.

A) TIOHCK BO3MOXHOCTEH

b) onpenenenne kputepren

B) ananu3 orpanudeHui mpooIeMbl

I') mpuzHanue popManbHONH OTBETCTBEHHOCTH

[1K-2.3.1

[IpounTaiiTe TEKCT, BEIOEPUTE MPaBUIbLHBIC BAPHAHTHI OTBETA U
3alHIIATE apTyMEHThI, 000CHOBBIBAIONME BEIOOP OTBETOB. BEIOEepuTe
napaMmeTphl, KOTOPBIE MO3BOJISIOT OIIEHUTh HAJIS)KHOCTH BBIOOpa IIpH
W CIIOJIb30BAHN Y METO/1a aHAIIM3a HePAPXUI |

A) cTeneHb BaXXHOCTH

b) uHaekc cormacoBaHHOCTH

B) aGcomtoTHas 3HAUUMOCTh

I') oTHOIIEHNE COTITAaCOBaHHOCTH

I1IK-2.3.2

10

[IpounTaiiTe TEKCT, BHIOEPUTE NPABUIIBLHBIN OTBET U 3alIUILNTE
apryMeHThI, 000CHOBBIBAIOIIKE BEIOOp OTBETa. BriOepuTe u3
MPUBEICHHOTO CIIICKa KPUTEPHUEB, COOTBETCTBYIOIIMX CTPATETUAM
MOBE/ICHUS B YCIIOBUSIX HEOIPEEICHHOCTH, KPUTEPU L,
peaycMaTpUBaIONIMi MOJydeHHe rapaHTUPOBAHHOTO pe3ynbTaTa myTeM
BBIOOpa MaKCUMaIbHOTO d(peKTa MpH COMOCTABICHUHN XYALIX
CUTYyallMH, MOTEHIIUATBFHO BO3MOXHBIX JJIs KOKIOTO U3
aTBTEPHATUBHBIX IMOJIX0/I0B (HA0OPOB UCXOTHBIX TAHHBIX /
VIPaBJISIONMX BO3ICHCTBUN):

A) xputepuit Jlannaca

b) xpurtepuii CoBumka

B) xputepuii I'ypuna

I') xputepuii Banpaa

I1K-2.3.2

11

[IpounTaiite TeKCT U ycTaHOBUTE cOOTBeTCcTBUE. K Kax 10l mo3uiuu,
JAHHOM B JIEBOM CTOJIOIIE, TTOJ0EPUTE COOTBETCTBYIOIIYIO TO3UIIUIO B
paBoM cToJ1011e. B 1eBoM CTONIOIIE TPUBEACHBI ATAIlbl BHEIPCHUS
CUCTEMBI yIIpaBJICHUS MPOHeCCHOHATBHBIMU PUCKaMH . J[J1s1 KaX10T0
JTara Mnojg0epuTe U3 MPaBOro CTOJOIA COOTBETCTBYIOIIME 3a1a4H.

Dran 3amaya

A | MOHUTOPHUHT 1 BOBJICUECHME [TIEPCOHANIA B
IIPOLIECC OLICHKH U

[IK-2.V.1




yIpaBJICHHUs
npoQecCuOHATLHBIMH
pHCKaMU

b | arrecramus pabounx mect | 2 OIIEpPaTUBHOE IPUHATHE
KOPPEKTHPYIOIMX Mep 10
M3MCHEHHUIO CUTYAIlUU

B | cocraBnenue kapt 3 MOCTOSIHHBIN COOp TaHHBIX C
po(heCcCHOHATBHBIX MOCJIEYIOIIMM
PHICKOB COBEPIIICHCTBOBAaHUEM
CHCTEMBI YITPABIICHHSI
I' | koHTpOIB 4 ompeneneHue Habopa
(aKTOpOB BO3ICHUCTBHS,
00yCIIOBIIEHHBIX
MIPOM3BOJICTBEHHBIM

MPOLIECCOM, U CTEMEHU UX
OITACHOCTH U BPEJHOCTHU
3anunmTe BhIOpaHHBIC TU(PHI IO COOTBETCTBYIONMMU OyKBaMU

A b B r

12 [IpounTaiiTe TEKCT U HAUIIMTE PA3BEPHYTHII 0OOCHOBAHHBIN OTBET. I1IK-2.B.1
Haiite onpenenenne arpudyra cormacHo 'OCT P UCO 22274-2016
IPUMEHHUTEIBHO K MH(POPMAITMOHHBIM MOJICIISIM OOBEKTOB.

Ipumeuanue: Cucmema oyeHUBAHU MECMOBbIX 3A0AHULL.

3adanue komoOuHUPOBAHHO20 MUNA C BLIOOPOM OOHO20 BEPHO2O OMEEMd U3

yemwlpex npeosioNCeHHbIX U 0O0CHOBAHUEM 8b1OOPA CHUMACTCS 6EPHBIM, €CU
NPABUILHO YKA3AHA YUppa u npuseoeHbl KOHKpEemHble apeyMeHnbl, UCNOIb3YeMble

npu evloope omeema. Ilonnoe cosnadenue ¢ 6epHbIM OMEemom oyeHusaemcs 1

oannom, HesepHulll omeem uiu e2o omcymcmaeue — () 6annos.

3adanue KOMOUHUPOBAHHO20 MUNA C BbLOOPOM HECKOJLKUX 8APUAHM OB

omeema u3 NPeOIONCeHHbIX U PA3BEPHYMbIM 000CHOBAHUEM 8blOOPA CHUMACM C5L
BEPHBIM, eCiU NPABUILHO YKA3AHbL YUPDPLL U NPUBEOEHbI KOHKPENmHble ap2yMeHmbl,
ucnonvzyemvle npu gvloope omeemos. Ilonnoe cosnadenue ¢ 6epHbIM OMBENOM
oyenusaemcs 1 baniom, ecaiu oonywervl ouuobku uiu omeem omcymcemeyem — 0

oannos.

3adanue 3axkpvimozco muna Ha ycmanogieHue COOmeemcmeus Cuumaenmcsi

BEPHBIM, €CIU YCMAHOBIeHbl 8CE COOMBEMCM 8US (RO3UYUL U3 OOHO20 CIOAOYA

8EPHO CONOCMABIEHBL C NOUYUAMU OpY2020 cmoabdbya). Ilonnoe cognadenue ¢

8ePHBLIM OmMeemom oyenueaemcs 1 Oaiiom, HesepHblil OMEen Uil e20 OMcymcmeue —

0 6annos

3adanue 3axkpvimozo muna Ha ycmauogienue nocied08amenbHOCmu

CUuUmMaemcsi 6ePHuIM, eciu NPASUTILHO VKA3AHA 8CsL NOCAE008AMETbHOCIb Yugp.

Ionnoe coénadenue ¢ 6eprHblm omeemom oyenugaemcst 1 6aniom, eciu OOnyujeHvl
owubku unu omeem omcymcmeyem — () 6an108.

3aoanue omkpvimoeo muna ¢ pazeepHymoiM OMeemom CUUmMaenmcsi 6ePHbIM,

eciu omeem cosnaoaen ¢ IMAIOHHbIM N0 COOepHCanuto u notHome. IIpasunvhuvlii omeem
3a 3a0anue oyenuseaemcs 6 3 bania, eciu Oonywena oona owudka \ memounocmo \
omeem NpasuibHblil, HO He noaHbli - 1 6ann, eciu donyweno 6onee 1 owubku \ omeem
Henpasuvbhblil \ omeem omcymemesyem — () 6ann08.

[lepeueHb TeM KOHTPOJBHBIX pabOT MO AMCHMILUIMHE OOYYarOIMXCs 3a04HOM (HOpMBI
oOyJeHws1, TIpe/icTaBlieHbl B Tabwie 19.




Ta6muna 19 — [epeueHb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeueHb KOHTPOJIBHBIX paboT

He npenycmoTpeno

10.4. Metoguueckue  Marepuaibl,  ONpPENENSAIONME  MPOLUEAyphl  OLICHMBAHUS
UHJUKATOPOB, XapaKTepU3YIOUMX d3Tanbl (OPMUPOBAHUS KOMIIETEHIIMH, CoJepXKarcs B
JOKalIbHBIX HOpPMAaTUBHBIX akrax [YAIl, pemaMeHTHpyOUMX MOPSOOK M  IpOLELypy
IPOBEJCHHS TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOYHOW aTTecTalluu O0ydarommXxcs
I'VAIL

11. Metomnueckue ykazaHusl JJis1 OOyJaromMXcsi 10 OCBOSCHUIO AU CITATLIMHBI

11.1. Metoauueckue ykazaHUsl JUIsL  OOy4alOUMXCS 110 OCBOEHHUIO JIEKIIMOHHOTIO
MaTtepuana
JleKuMOHHBIE 3aHATUS TpeAHAa3HAYeHbl U1 0OecreueHuss MOHUMAHUS CTyIEHTaMU

(byHIaMEHTaIbHBIX TPOOJIEM IMCUMIUIMHBI, OCBOCHHSI METOJI0B HAYYHOTO MO3HAHUSI, HOBEHIIM X

JNOCTH)KEHUH HaydyHOW Mblcid. [lpm oOydeHun B 3a0uHON (opMe JIEKIHOHHBIE 3aHATUS

HEOOXOAMMBI JUIi 3aKpeIUIeHHsT M CUCTeMaTH3alliyd 3HAHUM, TMOJIy4eHHBIX B XO/e

CaMOCTOSITEbHON pabOThl CTYEHTOB. JIEKIHS pacKpbIBaeT MOHATUWHBINA anmapar KOHKPETHOM

oOnacTu 3HaHUsA, €€ MpPoOJEeMbl, JaeT LeIbHOE IMPEACTaBICHHUE O JUCLUIIIMHE, MOKa3bIBaeT

B3aMMOCBSI3b C APYTUMHU AUCLUIITIMHAMU.

DOYHKIHUY JTEKIMOHHBIX 3aHSTHH

—  METOJOJIOTHYECKas;

— OpraHH3allMOHHA;

— uHpOpMALMOHHAs.

[Tnanupyemble pe3yiabTaThl IPU OCBOCHUH 00Yy4alONMMUCS JEKIIMOHHOTO MaTepuaa:

— TIOJIydEeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aNMOCBS3aHHBIX 3HaHUI;

— TOJIydeHHE OIbITa TBOPUYECKOIN pabOThl COBMECTHO C MPEMOIaBATEIEM;

— pasBuTHE NPO(ECCHOHATBHO—JICIOBBIX KAa4eCTB M  CaMOCTOSITEIBHOIO  TBOPYECKOIO
MBIIIUIEHUS;

— TIOJIydeHHE 3HAaHHMI O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKM M TEXHUKU M O IIPOTHO3aX UX
pa3BUTHS HA OJIMKaNIIe TO/IbI;

— TMOJy4eHHE YMEHMsI METOAMYecCKd oOpabareiBaTh Marepuall (BbLACIATH INIABHBIE MBICIU U
NIOJIOKEHUS, IPUXOJUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH HUX B  PA3IUUYHBIX
dopMynHupoOBKax);

— MOJy4eHHE TOYHOIO IOHMMAaHHUSI BCeX HEOOXOIMMBIX TEPMUHOB U MOHSATHUH.

CrpykTypa mpeocTaBiieHHUs] JEKIMOHHOTO MaTepuana:
JIEKIIUH COTJIAaCHO paszzaenaM (Tadu.3) u Temam (tabdmi.4).
CrpyKTypa JIeKUHU:

— PaccMoTpeHue 11aHa JIKIUH;

— VYcTHOe  M3JI0XKEHHME  MaTrepuana  JIeKIMH,  COIPOBOXKIAEMOE  JIEMOHCTpanuen
NPE3CHTAllMOHHBIX MaTEPUAIIOB;

— Jluckyccus € ydaCTHMEM IpENOJaBaTeis W CTYIEHTOB IO KIIOYEBBIM BOIPOCaM IO TEME
JIEKLWY;

— IlogBeneHne HMTOroB JEKUUW W IPEACTABICHHE PEKOMEHJALUHN i1 CaMOCTOSTEIBHOTO
W3y4EeHUsl MaTepuaa.

11.2. Meronuyeckue ykazaHus A OOydarONMXCs [0 BBINOJIHEHHUIO JIAOOPAaTOPHBIX
pabot




B xome BwIMoNHEHUS J1a0OpAaTOPHBIX pabOT OOyJYarONMiCS JOJDKeH YIIIyOUTh |
3aKpeNuUTh 3HAHUS, NMPAKTUYECKUE HABBIKU, OBJAJIETh COBPEMEHHON METOJUKOH M TEXHHMKOM
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJM(UKAIIMOHHON XapaKTePUCTUKOW OOYydJaroIerocs.
BeinonHeHne 1abopaTopHBIX pabOT COCTOHMT M3 JKCIEPUMEHTAIBHO-TTPAKTHYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJIBHBIX MEPOIIPUSATUH.

Beinonnenue nabopaTopHbIX padOT 0O0ydaroUMMCS SIBISETCSI HEOTHEMJIEMOM YacThIO
U3y4eHHS] JUCHMIUIMHBI, OIpenensieMol YJ4eOHBIMIIAHOM M OTHOCHUTCS K CpEICTBaM,
00ecTeyrBaIOLIMM peIlieHUE CIEIYIOIMX OCHOBHBIX 33/1au Y 00y4JaroIerocs:

— npuoOpeTeHHe HaBHIKOB HCCJIEIOBAHUS MPOLIECCOB, SIBICHUN M OOBEKTOB, U3y4aeMbIX B
paMKax JaHHOW JAMCHUIUIMHBI;

— 3aKpCIJICHUC, Pa3BUTUC U ACTAIN3AL A TCOPCTHUICCKUX 3HaHI/II71, IMOJTYYCHHBIX Ha JICKIUAX;,

— TOJIydeHHe HOBOW MH(POPMAIUH 110 U3y4aeMOil TUCIHILINHE,

— TmpuoOpeTeHne HABBIKOB CAMOCTOSITENEHOW paboOTHl ¢ JabopaTopHBIM 00OpYyIOBaHUEM W
BBIYUCIIUTENTBHBIMA MallMHAMH C IPOTPAMMHBIM 00ECTICUCHHEM.

3ajaHue u TpeGoBaHUs K MPOBEICHUIO Ja00paTOPHBIX paboT

JlaGopatopHble pabOTHI 110 AUCLHUIINHE «YTIpaBJICHUE PUCKAMHU, CUCTEMHBIN aHAIU3 U
MOJICTUPOBAHNE» BBHIMOJIHAIOTCA CTYJCHTaMH, OObEIMHEHHBIMH B OpuUrajsl mo 2-3 yenoBexa.
3amanue Ha J1a0OpaTOPHYIO paldOTy BBIJAETCA MPEMOAaBaTENIEM IOCIE MPOBEPKU MEPBUUHOM
TEOPETUYECKOM MOArOTOBKM B (popMe yCTHOro ompoca. [lepBudHas TeopeTudeckasl MoAroToBKa
K BBITIOJTHEHUIO PaOOThI OCYIIECTBIIAETCS MMyTEM O3HAKOMIICHUS C TEOPETUYECKUM MUHHMYMOM,
U3JI0KEHHBIM B pazfene «VHpopManMoHHas MOJJEpIKKa» METOJUYECKUX yKa3aHWH (B opme
nomammero  3aaaHus). lloaroroBka  3aBepiiaeTcss pacCMOTPEHHUEM  CTYAEHTaMH  I0A
PYKOBOJICTBOM  TIpEMOAaBaTeNs  MPAKTUYECKUX  AaCHeKTOB  paboThl € IPOrpaMMHBIM
o0ecrieyeHMEM M NPOrPaMMHBIMU  cpefaMu. Jlanee  BBIOJHAIOTCS  HEOOXOAMMBIE
HOJArOTOBUTENbHBIE JeiicTBUs (BKItoueHne I[I9BM, 3amyck mnporpamMmbl WM Cpeabl uis
nporpaMMupoBanus). Bce mabopaTopHble paOOThI BKIIOYAIOT B ceOsl ATall MOJACTUPOBAHUS /
BBIYMCIUTEIbHBIX JKCIIEpUMEHTOB. Ilpouenypel JgaHHOro 93Tama  OCYIIECTBISIIOTCA B
7a0opaTopuy C MOMOIIBIO CIENHATU3UPOBAHHBIX MHPOrpaMM MM TMPOTPaMMHBIX Cpel,
ycraHoBJeHHBIX Ha yaeOHble [1K. IlepBuunas oOpaboTka moydaeMbIX B X0/1€ MOACTHPOBAHUS H
BBIYHUCIUTEIbHBIX HKCIIEPUMEHTOB JAHHBIX, MX YIIYOJCHHBIH aHalu3 U HHTEpIpeTaLus
OCyIIeCTBIIsIeTCsl B TabopaTopuu (BO BTOPOi OJOBMHE BPEMEHHOTO HHTEPBAJIA, OTBEJCHHOTO Ha
BBITIOJTHEHUE KOHKpETHOW pabotel). [loAroToBKa OTYETHBIX MATEPHAIIOB  BBIMTOIHSETCS
o0ydJaronMMHCs MPEUMYIIECTBEHHO B J1a00OpaTOpPUM, TAKKe JUIsl TOI0 MOTYT HCIOJB30BATHCS
4achl CaMOCTOSITEIIbHON BHEayauTOpHOH paboTsl. [lpu gopmupoBanuu ordera peKOMEHIYeTCs
UCIIONIb30BATh JIOTIOJIHUTEIbHBIC WMCTOYHUKH, VYKa3aHHbIE B METOIUYECKHX YKa3aHHUSAX K
BBIIIOJHEHUIO J1a00paTopHbIX padoT. Ha KOHTpoJIbHOE MeponpusATHE B BUJE 3alThl OTUYETOB
OTBOJMTCS BPEMs B KOHIIE TEKYIIETO MJIM Hadaye CIEAYIOUIeTO 3aHSATHS.

JlaGopatopHblie pabOThI MPOBOJATCS B COOTBETCTBUH C TIPUBEICHHBIM HUKE IIJIAHOM.

1. IlepBuuHas TeopeTryecKkas MOAroToBKa. Bbinaua 3amaHus.

2. Pabota B mporpaMMHOH cpene/ CrenHalu3upOBAaHHOM IMPOrPAMMHOM OOECTeueHUN
CoxpaHeHue pe3ylbTaToOB BBIITOJIHEHHUS 3a/1aHUS.

3. TloaroroBka K caMOCTOSTEIbHON paboTe MO aHANIU3y PE3yNbTaToB M OQOPMIICHUIO
oTyera.

- CamocTosTenbHas paboTa CTYCHTOB.

4. KoHTpOJIbHOE MEPOIIPUSITHE.

Crpykrypa u dopma ordera o0 1abopartopHor padbore
OTtyer 0 1a0OPaTOPHOM pabOTEe JIOKEH COJAEPIKATh: TUTYJIBHBIM JTUCT, OCHOBHYIO YacCTh,
HpOTOKOH BBITIOJIHCHUA 3aJaHusA, CIIMCOK HMCTOYHHKOB. Ha TI/ITyJILHOM JINCTC OOJIKHBI 6BITB




yKa3aHbl: HAMMEHOBAaHUE YUPEXKJEHHUS, B KOTOPOM BBIIOJHEHA pab0oTa, HAUMEHOBAHME
noJpa3Je/ieHusi, Ha3BaHHE JUCILUIUIMHBI, Ha3BaHUe JabopaTopHOM paloThl, QaMuius u
MHULHATBI TpernoAaBareis, GaMuinus U MHUIUANbI CTyACHTa, HOMEp €ro y4yeOHOH rpynmusl
Jata 3aimThl paboThl. OCHOBHASA 4acTh JOJDKHA COZAEPKaTh 3a/laHue, PACYETHO-aHAIUTUUYECKUE
Marepuaisl (B T.4. pe3yJabTaThl MOJAEIMPOBAHUS) U BBIBOJBI 1O MpojenaHHoN padote. Crincok
MCTOYHUKOB JIOJDKEH BKIIOYaTh CCBUIKM Ha Y4eOHblE, METOJMYECKHE, HaydHble HU3JaHus,
MEePUOANKY W pecypchl HHMOpMAIMOHHO-TeIeKoMMyHUKaiimonHoit cucrembl MHTEPHET,
KOTOPBIMH CTYZIEHT I10JIb30BAJICA IIPU MOJATOTOBKE OTYETA.

TpeGoBanus k 0hOPMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

OTtuyer 0 nabopaTOpHON paboTe JAOJIKEH COJEPHKaTh: TUTYIBHBIN JIUCT, OCHOBHYIO 4acTh,
CIIMCOK UCTOYHHUKOB.

TpeboBanus k oopMIIEHHIO OTUETA O JIabopaTOpHOM padboTe

TuTynbHBIN JIHCT OTYETA JOJKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOpE
HopmatuBHOU nokymeHntanuu ['YAIT (httpsy//fs. guap.ru/docs/titul/2021/titul/lab.docx)

OcHoBHas YacTh OTYeTa JMOJDKHA OBITH odopmiena B coorBercTBuu ¢ 'OCT 7.32-2017.
TpebGoBanus [IPUBEICHBI B CeKrope HOPMaTUBHOMN JIOKyMEHTalu 1 I'VAII
(https//guap.ru/standart/doc)

[lpu ¢dopMupoBaHUM CNHCKAa UCTOYHHKOB CTYJEHTaM HEOOXOAMMO PYKOBOICTBOBATHCS
tpeboBanusiMu crangapta 'OCT 7.0.100-2018. IIpumeps! odopmiieHUs CIIHCKA HCTOYHUKOB
IIPUBEJICHBI B CEKTOpe HOpMaTuBHOI nokymeHTanuu ['YAIL httpsy/guap.ru/regdocs/docs/uch.

Meronudeckue yka3aHus IO IPOXOXKIEHHUIO Ja0OpaTOPHBIX pabOT B BUJIE ANEKTPOHHBIX
JIOKYMEHTOB C Ha3BaHHeM «MeToauvecKre yKazaHUsl K BBIMOJHEHHUIO J1a00paTOpHbIX paboT 1o
Kypcy “YihpaBiieHWE pHUCKaMH, CHCTEMHBIH aHalUW3 W MojenupoBaHue™» B Qopmare .pdf
pasmernieHbl Ha [IK nmokaneHO# ceTn kadeapbl No5 «IHHOBaTHKAa M MHTETPUPOBAHHBIE CHUCTEMBI
KauecTBa».

11.3. MeTonuueckne ykazaHus A1 OOydaroImMXCsl IO TPOXOXKICHHUIO CAMOCTOSTEIbHON
paloThI

B xoze BBITIOTHEHHSI CAaMOCTOSTENBHOM paOOThl OOYYaIOIIMIICS BBITOJHSET paboTy 1O
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJICTBE MperojaBares, HO 6e3 ero HemocpeACTBEHHOTO
yIacTHSL.

B mpormecce BBIMOMHEHUS CaMOCTOSITENbEHONW pPabOThI y oOydaromerocs QopMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpeMeHu, KOTOPOE MO3BOJISET eMy pa3BUBATh YMEHUS
U HaBBIKM YCBOCHHS W CHCTEMAaTH3allMU IMPUOOpPETAaeMBIX 3HAHWH, 00ECIeYrMBaeT BBICOKHI
YPOBCHBL YCIIEBAEMOCTH B TIEPHOJ OOYYCHHs, ITOMOTAaeT IIOJYYUTh HABBIKK ITOBBIIICHUS
npodecCoHaNbHOTO YPOBHSI.

[ToaroroBka OTYETHBIX MaTEPUATIOB B PaMKaX CaMOCTOSITEIbHOU PaOOThI MPU OCBOCHHUU
MPOrpaMMBbI JIAOOPATOPHOTO IMPAKTHKyMa CTYACHTA IPEIoJiaraeT OCYIISCTBICHUE padoT, HE
TpeOyIOUMX HEMOCPEACTBEHHOTO KOHTPOJIS MIPEMoIaBaTeIeM Mpoliecca BhITOIHCHUSL.

JIiss  HaWIydIero  YCBOGHHS — MaTepuaiga  IpeIyCMaTpUBAcTCS  COCTABJICHHE
oOyJaronmmucs KoOHCTIeKToB. KoHCIeKTHpoBaHue MO3BOJISET Pa3BUTh HABBIKM CHUCTEMaTH3AlUN
MaTepuaga W JaeT BO3MOXHOCTh TMpPU 3allOMHHAHWHM 33/IeHCTBOBATh KaK BHU3yaJlbHOE
BOCIIPHUATHE, TaK © MOTOpPHKY. KOHCHEKTBI CO3JafOTCS Ha OCHOBE HCTOYHHKOB,
PEKOMEHJIOBAaHHBIX MpENoaBaTeieM, KOTOpble B HaWOOJNBIIEH CTENEeHU OCBEIIAIOT BOMPOCHI,
U3ydeHUE KOTOPBIX MPETYCMOTPEHO ydeOHOM mporpammoii. Jlornueckas CTpyKTypa KOHCIIEKTa
JOJDKHA COOTBETCTBOBATh CTPYKTYPE JIMTEPATYPHOTO MCTOYHUKA. [lOATOTOBKY KOHCIICKTA
pPEKOMEHJyeTCs HauMHaTh C BHUMATEIbHOTO UYTEHUS BBIOPAHHOTO (parMeHTa HCTOYHHKA U
pa3bsICHEHMsS] HEU3BECTHBIX TEPMUHOB. Ha cremyromem JTame COCTaBIsieTCsl IUIaH, B
COOTBETCTBHE C KOTOPHIM Jlaice KOHCIICKTUPYETCSI MaTepHall.

MertoauueckuMi ~ MaTepualiaMy,  HalpaBlAIONMMU  CaAMOCTOSITETIBHYIO  paboTy
00yJaroNMXCsl SBJISIFOTCS:

— y4eOHO-MeTOAMYECKU MaTepua Mo JUCIUILINHE.



11.4. Mertoanueckue yKa3aHusd s OOy4dalOIMXCs IO MPOXOXKIACHUIO TEKYILETo

KOHTPOJISl YCIIEBAEMOCTH.

Texkynmii KOHTPOJIb YCIIEBAEMOCTH MpPEayCMaTpUBAET KOHTPOJIb KauyecTBa 3HAHUU
00yyaronmxcs, OCYIIECTBISEMOIO B TEUEHHE CEMECTpa C LEIbl0 OICHMBAHUS XOJa OCBOEHUS
JUCLUTIINHBI.

Tekynmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISETCS] MOCPEICTBOM OLEHKUA PE3ylbTaToB
BBIIIOJTHEHUSI TPAKTUYECKUX U J1a0OpaTOpHBIX palboT. YIOBIETBOPUTENBHBIM PpE3yJIbTaT
IPOXOXKJIEHUS KOHTPOJS CUMTAeTCs Mpu moiydeHMu He MeHee 50% OT MakcHMajabHOTrO
KOJIM4YecTBa 0ayuIOB, KOTOpPbIE MOXKET HaOpaTh 0OydJaronMiics 3a OTUETHBIN Mepuos (OJIOBUHY
cemecTpa). Pe3ymbTaTbl TEKyLIETO KOHTPOJS TO3BOJISIOT BBISIBUTH OTCTaBaHME OT IUIaHA
MNOATOTOBKM, HO HaNpsAMYI0 HE BIMSIOT Ha pPe3yibTaThl IPOMEXKYTOUHOW aTTECTAllUU.
B teuenue cemectpa oOydaromnmecs:

- 3ALMIIAIOT OTYETHI MO0 Ja0opaTopHbIM padoTam (6 mr);

- BBITIOJIHSIFOT TECTUPOBAHMUE 110 MaTepraiam Jiekiuii B cpeae LMS.

I[J'ISI TCKYLICTO KOHTPOJIA YCIICBACMOCTU HCIHOJIB3YIOTCA TECThI, IPUBCACHHBIC B Ta6J'II/II_[e
18.

11.5. Mertoaunueckue ykazaHus i OOYYAIOUMXCS MO MPOXOXKICHUIO MPOMEKYTOUHOMN
aTTeCTallH.

[lpomexxyrounas  arrectanus  oOydaloImXcs  NpeAycMaTpUBaeT  OIlEHHMBaHUE
MPOMEXYTOYHBIX U OKOHYATENBHBIX PE3YyAbTATOB OOYyYeHHUs MO AUCIUIUINHE «YTpaBJIeHHUE
pUCKaMH, CHCTEMHBIN aHAIM3 U MOJICIMPOBaHUE» B JopMe 3adeTa.

[logroroBka oOy4arommxcs K 3a4eTy MpearnojaraeT Kak CaMOCTOSITEIbHYI paboTy B
TEYCHHE CEMEeCTpa, TaK U CHCTEMAaTH3allUI0 M 3aKpelieHWe 3HAaHUW B JTHU, MPEAIICCTBYIONME
3a4erTy.

B Hayane ocBoeHHS Kypca CTy[AEHT Ha OCHOBE PEKOMEHIAI[Mi MpernoqaBaTelis OTOupaeT
HUCTOYHUKHU, KOTOpPHIE B HAMOONbBIIEH CTENEHH OCBEIIAIOT BOMPOCHI, H3YYEHHE KOTOPHIX
MpeayCMOTPEHO y4eOHOW mporpaMMoi. PexomeHmyeTcss MCIoJib30BaTh MPH IMOJATOTOBKE HE
MeHee JBYX YUEOHHKOB MITM Y4E€OHBIX MOCOOM, HATMCAHHBIX Pa3HBIMU TPYIIAMH aBTOPOB (CM.
tabnuny 8). [Ipy MOATOTOBKE K 3a4eTy B TEUEHHUE CEMECTpa CTYACHT CaMOCTOSTEILHO M3ydaeT
MaTepual W30paHHBIX MCTOYHUKOB WM TIOBTOPSET TCOPHIO, YCBOCHHYIO Ha J1a00OpaTOPHBIX H
MpaKTUYecKX 3aHsATusX. KiroueBble BOMPOCHI, BO3HUKIIME NPH HM3Yy4eHUH MaTepHaia u
MOJITOTOBKE K 3a4e€Ty, BRIHOCATCS HAa OOCYXKJICHHE B Yachl 3aHSATHH, OTBEICHHBIC HA TTIOBTOPEHHUE
MaTepraia U KOHCylnbTanuu. KoHCHeKTsl ydeOHOTO Marepuania, IMOJArOTOBJICHHBIE B TCUCHHE
ceMecTpa B XOJ€ CaMOCTOSITETbHOM pabOThl,  HCMOJB3YIOTCS JUISI CHUCTEMaTH3alluu |
3akperuieHus] 3HaHui. OOs3aTeNBHBIM 3TallOM IMOJTOTOBKU K 3a4eTy SIBJISICTCS CAMOKOHTPOIIb
3HAHWH, ITOJYICHHBIX B X0JI¢ U3yICHUS TUCITUTLINHEI .

B tedyenme cemectpa ans AOmycka K 3a4eTy CTYIEHTY HeoOXoaumo cruath He meree 50%
3amanuii  (pabot). [amee cTygeHT JomyckaeTcs K COOECeOBaHWIO Ha 3adere. 3ader
BBICTABJISIETCS Ha OCHOBAHHMH BBINOJHEHHBIX B TEUEHHME CeMecTpa BceX 3afaHuil (palbot) u
MPOXOXKIEHUS COOECEeIOBaHMSI.

CucreMa OIEHOK MPU MPOBEICHUHU TEKYIIETO KOHTPOJS U MPOMEKYTOUHOM aTTecTaluu
OCYIIIECTBJISIETCS. B COOTBETCTBUM C PYKOBOJSIMM JOKyMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «llonoxxeHue 0 TEKyIleM KOHTPOJIC YCIIEBAEMOCTH MU MPOMEKYTOUHOMN aTTeCTallnu
CTYACHTOB MW aCIHPAHTOB, OOydJarouUmxcs 10 00pa3oBaTEIbHBIM IPOTPaAMMaM BBICIIETO
obpazoBanus B I'YAID» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf
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