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1. HEJIN U 3AJAYU ITPAKTUKHU

Lesib10 TPOM3BOICTBEHHON MPAKTUKU B (hOpME HAYYHO-HCCIIEI0BATEIbCKONH pabOTHI 5IB-
asiercst cOop (paKTHUUECKUX JaHHBIX, IPOBEICHUE SKCIIEPUMEHTAIbHBIX UCCIIEIOBAaHUI U Haluca-
HUS OTYETa MO BHIOPAHHOH B paMKax KypCOBOH pa0OThl TEMATHKH IO JAHHOMY HaIpaBJICHUIO
OakanaBpa, a TaKKe IOJIY4YEHUE MPAKTHUECKUX HaBBIKOB NMPO(ECCHOHAIBHON IesITeNbHOCTH B
BbIOpAaHHOM CTPYKTYPHOM MOJPAa3/IEICHUH IPEANIPUATHS UM YHUBEPCUTETA.

3agayamMu IPOU3BOICTBEHHON NTPAKTUKHU SBIIAIOTCS:

e cOop, cucremaru3aiys U 00001IeHNE IEPBUYHBIX MaTEPUAIIOB IO BOIIpOCaM, pa3padarhl-

BAaEMbIM CTYIEHTOM IPH BBIIIOJHEHUN KYpCOBOM paboTHI,

e paboTa ¢ COBPEMEHHBIM IPOrPaMMHBIM 00ECHEYEHHUEM KOMIIBIOTEPHOTO MOJEIUpPOBa-

HUS;

® [IPOCKTUPOBAHHUE TEXHOJIOTMYECKUX IMPOLIECCOB U3TOTOBJICHUS JETAIICH CIOKHON TEXHHU-
KM, C IOMOILBI0 COBPEMEHHBIX CUCTEM aBTOMATU3UPOBAHHOIO IPOCKTUPOBAHUS;
® [IPUMEHEHMs MOJIyYEHHBIX 3HAaHUH B pa3pabOTKe HOBBIX IMPUHIIMIIOB, METOIOB U CPEICTB

pellIeHus 3a1a4 CUCTEMHOIO aHalln3a C UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHUUYECKHUX U

MaTE€MaTUYECKUX CPE/ICTB;

e pa3paboTKa MojesIel OpraHu3alMOHHO-TEXHUUYECKUX CUCTEM M MPOLECCOB UX (DYHKIHO-

HUPOBAHUS;

® pElICHHUE 33]a4 YIPABIEHUSA OPraHU3alMOHHO-TEXHUYECKUMH CUCTEMAMH.

2. MECTO MPOU3BOJCTBEHHOM IMPAKTUKHU B CTPYKTYPE OOII

[IpousBonacTBeHHas mpaktuka Bxoaur B Osiok b2.B.02(II). Ilpaktuku u HayudHoO-
uccienoBareabckas padoTa.

B pamkax mpou3BOJCTBEHHOW MPAaKTUKH B (OpME HAYYHO-UCCIIEJOBATEIbCKON pabOThI
CTYJEHTBI ITOJIY4at0T IPAKTUUYECKUE HABBIKM IPUMEHEHUS TEOPETUUECKUX 3HAHUM, MTOJIy4aeMBbIX
B paMKax KOHCYJbTallud U TPAKTUUYECKUX 3aHATUN C PYKOBOJIUTENIEM MPAKTUKH U CaMOCTOSI-
TENbHOU AESTEIbHOCTH.

3aaHue Ha MPaKTUKY GOpMUPYETCSl HA OCHOBAHUU TEMATHK KypCOBBIX paboT OakanaBpa.

3HaHMsI, HABBIKM U IIPAKTHUYECKHUE PE3YJbTAThl NPOXOXKIEHUS NMPAKTUKHU UCIOJIB3YHOTCS
IIPU BBIOJHEHUH KYPCOBOM U BBITYCKHOM KBaTM(PUKATMOHHOMN paOOTHI..

3. MIEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS ITPU ITPO-
XOXKIEHUU ITIPAKTUKU CTYAEHTOBCOOTHECEHHBIX C IINTAHUPYE-
MBIMMU PE3YJIBTATAMHU OCBOEHMUS OITOII BO

[IpousBoicTBEHHAs MpaKTUKa JTOJDKHA 3aKPEIUIATh 00JalaHue CIEeIyIOIUMH KOMIETeH-
IUSIMH [TPOrpaMMBbl OakaiaBpHuara:

I1K-1 Cnocoben pa3zpabaTbiBaTh TEXHOJOTHYECKHE IMPOIECCHl M3TOTOBICHMS JeTalleit
MAaIIMHOCTPOCHUA

[1K-2 CnocobeH mpoeKTHpOBaTh TEXHOJIOTMYECKOE OCHAIIEHHE pabouyuX MECT MeXaHo-
00pabaThIBaroIIero Npou3BOICTBA

IIK-3 CrnocoOeH BBIMOIHATE KOMIBIOTEPHYIO pa3pabOTKy KOMILIEKTOB TEXHOJIOTHYe-
CKHUX JOKYMCHTOB Ha TEXHOJIOTHYCCKHUEC IMPOLECCHI U3IrOTOBJICHUA PI3,21€J'IHI>1

[IK-4 Crnoco0eH pazpabaTbiBaTh TEXHOJOTHIO U MPOTPAMMBI H3TOTOBJICHUSI JeTallell Ha
crankax ¢ UITY

[IK-5 CmocoOeH mpoBOAWTH pacueThl MO OMPEIEICHUI0 HArpy30K Ha arperarbl JeTa-
TETHHOTO anmnapara B MOJETHBIX U HA3eMHBIX CITyJasx
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[IK-6 CnocobeH mpuMeHSATh METOMKH pacueTa JeTaTeNIbHOTO anrapara Ha MPOYHOCTh

[IK-7 CnocoGeH npuMeHsTh METOANKN KUHEMAaTHYECKIX PAacueTOB y3JI0B

[1K-8 Cmocoben pa3pabaTeiBaTh TpEeXMEPHBIE MOAEIH JETATEILHOTO afmapara, ero CH-
CTEM U arperaTtoB

I1K-9 CnocoGeH BBIIOIHATH aHAU3 PE3YIbTaTUBHOCTH M MOKa3aTeseil paboThl mpoIiec-
COB, BXOJAIIUX B 00JIaCTh ICUCTBUS CUCTEMbI KauecTBa

ITK-10 CriocoOeH BBIMIOJHATh aHAIW3 OPTaHU3AIMOHHON CTPYKTYpPBHI YIIPABJICHUS Opra-
Hu3anuen, "HGOPMallMOHHBIX B3aUMOCBSI3EH MMOApa3IesieHuid, obecredeHus moapas3aesieHuil op-
raHu3aluu pecypcamu

YK-1 CnocobeH ocymiecTBIsATh MOUCK, KPUTUYECKUN aHaIN3 M CUHTE3 MH(OpManuu,
IPUMEHSTh CUCTEMHBIN TIOJIXO/] 111 pELIEHMsI I0CTABJICHHBIX 3a]a4

YK-4 Cnoco0GeH OCYIIECTBIATh ACIOBYI0O KOMMYHHUKAIIMIO B YCTHOW M MHCHbMEHHOMN
¢dopMax Ha rocynapcTBeHHOM si3bike Poccuiickoit @enepani 1 HHOCTPAaHHOM(BIX) SI3bIKE(aX)

Hnoekc u
HaumeHnosa-
e Ilepeuens nnanupyemuix pe3yibmamos 00yueHus no OUCYUnIuUHe (szoymo),

N COOMHECEHHBIX ¢ UHOUKAMOPAMU OOCUICEHUA KOMNEMEeH YUl
eMoll Kom-
nemeHyuu
YK-1 3HaTh:

Crocoben o CUCTEeMHBIH ITOIXO/I,
OCYILIECTB- « OCHOBBI 001IeH (QrI0cOPHH; OCHOBHBIE COBpEMEHHbIE (hrtocockre Hanpas-
JSATh TIOUCK, | JIEHUS ¥ KOHLIETIIMU; OCHOBBI CHCTEMHOTO MTO/IX0/1a B HayKe,
KPUTHYCCKHI | « OCHOBHBIC TOHSATHS M PE3yJbTAaThl MAaTEMATHUYECKOTO AHAIN3a; AJITOPUTMBI
aHanu3 U | IOMCKAa €CTECTBEHHOHAYYHOUM MH(pOpMaIlUU; OPUEHTUPOBATHCS B HUHOCTPAHHBIX
CHHTE3  HWH- | SI3BIKAX CO CIIOBAPEM.
dbopmarumy, o OCHOBHBIE TIOHATHUS, YTBEPKACHHUS, a TaK K€ METO/bI UCCIICIOBAHUSI, METOIH-
MIPUMCHSITh Ky IOCTPOCHHS aNreOpamdecKux CTPYKTYpP, BHYTPEHHIOIO JIOTHKY, CBSI3BIBAIO-
CUCTEMHBIN HIYIO JTUHEHHYIO anredpy v aHATUTUYECKYIO T€OMETPHIO.

MOJOXOJ IS
pelieHus mo-
CTaBJIEHHBIX
3a71a4

« YMeTh:

e OCYIIECTBIISITh TIOWUCK, KPUTUYESCKUN aHAIN3 M CHHTE3 MH(pOpMaIuM, mpumMe-
HATh CUCTEMHBIH MOJXO/ JJIs peIIeHuUs TOCTaBICHHbBIX 3ajiau.

e OCYIIECTBIISITh TIOUCK, KPUTHUECKUI aHAIN3 U CHHTE3, IPUMEHSTh CHCTEMHBIN
MOJXO/ AJISl pellieHus TOCTABJICHHBIX 3a/1a4 ¢ ONOpoi Ha Ga30Bble 3HAHUS (PU-
nocodum.

o cobupaTh M 00pabaThIBaTh MH(MOPMALUIO A HAYYHO-TIPAKTUYECKOU naes-
TEJIHOCTH; pPelIaTh 3a/la4d MaTEeMaTHYeCKOTO aHann3a; oOpadaThIBaTh HMITH-
PHUYECKUE U HKCIIEPUMEHTANIbHbIE JJaHHBIE.

o IPUMEHATh METOJBI ANTeOphl M AHATUTUYECKOH TEOMETPUHU ISl PElICHUs
NPaKTUYECKHX 3a/1a4.

- Baagern:

o HaBBIKaMM ITOMCKaA, KpI/ITI/I‘-IeCKOFO aHaJiIn3a U CUHTEC3a I/IH(i)OpMaHI/II/I, CUCTCM-
HBIM ITOJXO0JIOM JUUISl PELIEHHUS] IIOCTaBJIECHHBIX 3a/1a4,

¢ HABBIKAMH Hﬁy‘IHOFO KpHTquCKOFO daHaJIn3a U CUHTE3a, HaBbIKaMU HpI/IMeHe-
HUSI CACTEMHOI'0 TTOAXO0/1a JUIsl PEILIEHUS ITOCTABIEHHBIX 3a/1a4.

e MECTOOAMU pemeHI/m THUIIOBBIX 3aJa4 MaT€MaTHYCCKOI'O aHaJln3a, HaBbIKaMH
YCTHOHM ¥ MUCbMEHHOM peur yueOHOTO U HAyYHOTO XapakTepa.

o METOJIaMHU airedpbl U AHATUTUYECKON T€OMETpUHU, METOJUKON MOCTPOEHUs
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anreOpandecKnx CTPYKTYp, HaBBIKAMHU HCCIIEOBAHUS U PEIICHUS 3a/1a4 anreo-
pbl M aHAIUTUYECKOM FeOMETPHH.

VK4
Crocoben
OCYIIECTB-
JI9Th  JIeJIo-
BYI0O KOMMY-
HUKAIMI0 B
YCTHOU u
MMMCHbMEHHOM
dopmax Ha
rocyzaap-
CTBEHHOM
si3elke  Poc-
cuiickonn De-
JIepanua = |
WHOCTpaH-
HOM(BIX)
A3bIKe(ax)

3HaTh:

o 0a30ByI0 OOILIEYNOTPEOUTENIBHYIO JIEKCUKY U CIIELUAIBHYIO TEPMHUHOJIO-
M0 Ha MHOCTPaHHOM SI3bIKE, 0a30Bble IpaMMaTHUYECKUE TEMbl MHOCTPAHHOI'O
A3bIKA,;

o o0mue cBeIeHUsI O COBPEMEHHOM PYCCKOM HAallMOHAIBHOM f3BIKE: CTAaTyC-
HbI€ XapaKTEPUCTHKH, OCHOBHBbIE BEXM HCTOPUYECKOTO PA3BUTHUS, CHCTEMHOE
YCTPOMCTBO;

e OCHOBHBIE JMHIBOPEUEBEAUECKUE MOHATHS (SA3bIK, pedueBas NesATeIbHOCTh U
e€ BUJIbl, KyJIbTypa pe4M, TUIIbl pEYEBON KYJIbTYpbI; IUTEPATYPHBIN SI3BIK, JUa-
JIEKT, KaproH, MPOCTOpeyune; A3bIKOBass HOpMa M €€ TUIIBI; peueBask KOMMYHHU-
Kalus U €€ CTpyKTypa, KOMMYHMKATUBHAs! CUTYyalusi, KOMMYHUKAaTUBHbBIE LEIIH,
KOMMYHHKAaTHBHbIE KaueCTBa PeYH, KOMMYHUKATUBHbIE HOPMBI, (DYHKIIMOHAIb-
HbIE€ CTUJIM PEYHU, ITUYECKHUE HOPMBI PEUEBOT0 OOIIECHHUS);

e  YCTPOWCTBO CTHJIMCTHYECKOW CHCTEMbI COBPEMEHHOI'O PYCCKOIO JINTEpa-
TYPHOTO SI3bIKa;

e  HOPMBI HAy4YHOrO CTWIS peuM, TpeOOBaHUs, MPEIAbABISEMbIE K SI3bIKY U
CTWJIIO aKTyaJbHO 3HAUMMBIX JJIsl y4E€OHOH IESATENIbHOCTH >KaHPOB HAy4YHOI'O
CTHJISL PeUM: aHHOTALlMU, KOHCIIEKTa, HAy4YHOU CTaTbU, TE3UCOB, pedepara, Kyp-
COBOH U JIUIIJIOMHOH padoThlI;

e HOPMBbI OHUIHMATBHO-/IEJIOBOTO CTHJIS PEUH;

Ymers:

e  4YWTaTh, IOHUMAaTh, AHAIU3UPOBATh KaK y4yeOHbIE, TaK U OpPUTMHAJIbHBIC
TEKCTbl CPEIHEN CII0)KHOCTH, NPUMEHSS MPOCMOTPOBBIN, O3HAKOMUTEIbHBIN,
M3YYaIOIUNA U TOMCKOBBIN BUJABlI YT€HUS; TIOHUMATh AyTEHTUUHYI0 MOHOJIOTU-
YECKYI0 M JIMAJIOTHYECKYIO pedb JIUTEIbHOCTBIO 10 3-X MHUHYT 3By4aHus (10-
12 ¢pa3 B HOpMAILHOM CpPEHEM TEMIIE pedM) B Ipenenax MponIeHHON TeMa-
TUKH B HENOCPEJICTBEHHOM KOHTAaKTE€ C MApTHEPOM, a TAK)KE B 3alllCH Ha pas-
JIMYHBIX HOCUTEISX;

e  HCIOJBb30BaTh 3HAHHME PYCCKOTO s3bIKAa B MPOQPECCHOHATLHON JIeATeNbHO-
CTH, COLMAIbHON M MNpodeccHOHaTbHON KOMMYHHUKALlUU U MEXKIUYHOCTHOM
00IIIeHUH,

e  TIPUMEHATH JIMHIBOPEUEBEIUECKHE MOHITHS JJI aHAJIU3a aKTyaIbHOU SI3bI-
KOBOU U PEYEBOU CUTYalUH;

e TIPOTHO3MPOBATH MOCIEACTBUS CBOEH pedyH C yUETOM OCOOEHHOCTEH »*KaHpa
peun, CUTyaluu U aJpecara;

e OCO3HAaHHO HCIOJb30BATh Pa3JIUYHBIE PEUEBBIEC CPEJICTBA JJII OCYIIECTBIIE-
HUSI TAPMOHUYHOT'O OOILEHHUS;

e  aHAJIM3HPOBATh COOCTBEHHYIO U UYXKYIO peYb C HOpPMAaTUBHOW M KOMMYHHU-
KaTUBHO-PEYEBOM TOUKHU 3PEHUS; paclo3HaBaTh, KBATU(HUIMPOBATh U PEAAKTH-
pOBaTh peueBble OMIMOKHM B YCTHOM M MUCbMEHHOM peyH.

e BBINOJHATH JIMHIBOCTWIMNCTUYECKUI aHAIU3 COLMAIBHO-TIOJIMTUYECKOTO,
HAy4YHOTO U OHUIIHAIBHO-/I€JI0BOT0 TEKCTA;

e  HCIONB30BaTh 3HAHME HOPM HAYYHOI'O CTUJISL PeUd NPHU CO3AAHUU COO-
CTBEHHBIX MUCbMEHHBIX TEKCTOB >KAHPOB aHHOTAIIMH, KOHCIIEKTa, TE3UCOB, pe-
depara;

e  HCHOJb30BaTh 3HAHUE HOPM O(UIIMATBLHO-JEIOBOTO CTUJIS PEeYd IpU CO-
CTaBJICHUH OCHOBHBIX JIEJIOBBIX JOKYMEHTOB;
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. HCIIOJIB30BATh JIMHIBUCTHYCCKUC CJIOBAPHU KW CIHPABOYHUKHU JIA PCIICHHA
Pa3IUMYHbBIX KOMMYHHKATUBHBIX M IIO3HABATCIIBHBIX 3a1a4

Baanern:

e  HaBBIKAMHU MOJTOTOBJIEHHOTO M HEMOJATOTOBJIEHHOTO MOHOJOTHYECKOTO
BBICKa3bIBaHUs B 00beMe He MeHee 10-12 ¢pas, B TOM 4mCiIe TaKUMHU, KaK CO-
oOmieHne, OOBSICHEHHE, pa3BepHYyTas pPEIUINKa, pedepupoBaHUE TEKCTa, Ipe-
3€HTalus, JOKJIAJ MO CHEeIHaTbHOCTH; JIEKCHYECKUM MHHHUMYMOM, IpaMMaTH-
YECKUM MaTe€pUajIoM U T.1.

e HOpMaMH KOMMYHUKATUBHO M CTHJIMCTUYECKHU II€JIECOOOpPA3HOTr0 MCHOJb-
30BaHUs S3BIKOBBIX CPEJICTB;

e  HaBBIKAMH apTYMEHTHUPOBAHHOTO M3JI0XKEHHUS COOCTBEHHOW TOUKH 3PEHHS,;
pedepupoBanusi U AHHOTUPOBAHUS HAYYHOM JINTEPATYPhI; COCTABICHUS OCHOB-
HBIX O(HIMATIEHO-JIEIOBBIX TEKCTOB; TPAMOTHOTO IMHCHMA.

[K-1

Criocoben 3HaTh:

paspabarsl- e  crnocoObl pealn3alid OCHOBHBIX TEXHOJOTHMYECKUX IMPOILIECCOB, aHATUTH-

BaTb TEXHO- | YeCKUE M YUCICHHBIC METO/IBI IIPH Pa3pabOTKE X MAaTEMATHUYCCKUX MOJICIICH.

JIOTHYCCKHUC ®  OCHOBHBIE CIIOCOOBI U3TOTOBJIEHUS JE€TaICH U3 3arOTOBOK.

MPOIIECCHI

U3TOTOBJIE- YMeThb:

HHUSL JICTAlCH | ¢ pa3pabaThiBaTh TEXHOJOIHYECKHE IPOLIECCH M3TOTOBICHHUS AeTaneii

MarHO- e 0opMIIATH YEPTEIKH B COOTBETCTBUH ¢ TpeboBanusiMu ECKJ]

CTPOCHMA e  Ha OCHOBE PE3yJNbTaTOB aHAlM3a YCJIOBHM JKCIUTyaTallud BBIOMPATH CIIO-
€00 U3rOTOBJICHUSI U3/ MeTo1aMu 00pabOTKU pe3aHHEM.
e  BBIOMPATH OCHOBHBIC W BCIIOMOTATEIbHBIC MAaTePUAbl JIJISI U3TOTOBJICHUS
15631 (117178
Baaners:
e  HaBBIKAMH Pa3pa0dOTKH TEXHOJIOTUYECKUX MPOIIECCOB M3TOTOBIICHUS JETa-
JIeil MallTUHOCTPOCHUS
®  WMETh ONBIT: PAOOTHI C CHCTEMaMHU KOMITBIOTEPHOTO TIPOSKTHPOBAHUS;
®  HaBBIKAMH TPOCKTUPOBAHUS PEXKYIIETO WHCTPYMEHTA C TIOMOIIBIO COBpE-
MeHHbIX CAD- cuctem.
e METOJAAMHM CTAHJIAPTHBIX HCHBITAHUK TI0  ONpeaeieHuo  (pu3mKo-
MEXaHHYECKUX CBOWCTB M TEXHOJIOTHMYECKHUX ITOKA3aTelieii MaTepralioB M TOTO-
BBIX W3JIEJIHHA, CTAHAAPTHBIMU METOJAMU MX MPOEKTUPOBAHMUS, TPOTPECCUBHBI-
MU METOJIaMH SKCILTyaTalluy U3JCINH.

I1K-2 3HaTh:

Criocoben e O THIIOBBIX KOHCTPYKIIMSX W METOAaX pacdera JeTaled W y3J0B Ma-

MPOEKTUPO- [IMH 00IEMAIIMHOCTPOUTENLHOTO Ha3HAUCHUSI.

BaTh TEXHO- e CpEACTBAa aBTOMATH3aIlMU TEXHOJOTHYECCKHX TIPOIECCOB M IPOH3-

JIOTUYECKOe BOJICTB.

OCHAIIICHUE

pabounx YmMmers:

MECT MeXa- e  HCIOJB30BaTh METOJBI pacueTa M MPOSKTUPOBAHUS JIETAIed W Y3JIOB

HOOOpabaThI- MAaIIHH 00IEMAIIMHOCTPOUTENLHOTO Ha3HAUCHUS,

BAIOIIETO o 0opMIIATE HHKEHEPHYIO JTOKYMEHTAIIUIO B COOTBETCTBUU C TpeOOBa-

IPOU3BOJI-

Husimu ECKJI,
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CTBa ¢ HCIOJb30BaTh CIIPaBOUHYIO JuTeparypy, 'OCTrI u Hopmanuy,
e IPUMEHATH CIOCOOB! PALIMOHATIBHOIO UCIIOIb30BAHUS ChIPHEBBIX, IHEP-
TFETUYECKUX U IPYTUX BUIOB PECYPCOB
Baanern:
e METOJaMM KOHCTPYMPOBaHHUS JAeTaleld U y3JI0B OO0ILEMallMHOCTPOU-
TEJIbHOI'O0 HA3HAYEHMsI, @ TAK)KE OCHOBHBIMHU IMAKETAMM IPHUKIAIHBIX
porpaMM, NpeJHa3HAYSHHbIMM JUIs NIPOEKTUPOBaHMs Hambosee pac-
NPOCTPAHEHHBIX JeTajei M y3JI0B OOIIEMaIMHOCTPOUTEIILHOTO Ha3Ha-
YECHHUS.
e COBPEMEHHBIMH METOIAMH Pa3pabOTKH MaJOOTXOIHBIX, 3HEprocoepe-
TalOIIKX U DKOJIOTMYECKH YUCTBIX TEXHOJIOTHH.
I1K-3 3HaTh:
Criocoben o CranpapTsl U Ipyrue HOpMaTHUBHbIE JOKYMEHTbI CIPAaBOYHOM JHUTEpa-
BBITOJIHATh Typbl U JPYruX MH(OPMAIMOHHBIX MCTOYHUKOB (B TOM YHCIIE 3JIEK-
KOMIIBIOTED- TPOHHBIX) MPU aHAJIM3€E U pa3pabOTKe pa3pabOTKy KOMILJIEKTOB TEXHO-
HyI0O paspa- JIOTUYECKUX JOKYMEHTOB Ha TEXHOJIOTMYECKUE IPOLECCHI U3TOTOBIIE-
0OTKYy  KOM- HUS U3IeInd
IUIEKTOB TeX-
HOJIOIHYe- Ymers:
CKHX  JIOKY- o Pemare TexHOJIOrMYECKHE 3a1a4M IIPU aHAIU3E CYLIECTBYIOIUX U IIPO-
MEHTOB  Ha €KTUPOBAHNUU HOBBIX TEXHOJIOIMUECKUX IIPOLECCOB COOPKH MAILUH WU
TEXHOJIOTH- cOOpPOUHBIX €IMHMII, U3TOTOBJICHHUS JAeTalel MAIIHH.
YecKkue Ipo-
neccsl u3ro- | Baagers:
TOBJICHUS o KomnbroTepHO! TEXHUKOW B peXMME MOJIb30BaTENs A 0QOpMIICHUS
W3 JIEIUN TE€XHOJIOTUYECKON JOKYMEHTAllMM B KYPCOBBIX U JUIUIOMHBIX IIPOEK-
Tax, MPUMEHEHHUS Ui MPOEKTUPOBAHMS TEXHOJIOTMYECKUX MPOIIECCOB
U3rotoBieHus neraneid cucrteM u cpeacrs CAIIP TexHomornuecknx
IIPOLIECCOB.
I1K-4 3HaTh:
Cnocoben o OcHOBHBIE MAapKU MHCTPYMEHTAJIbHBIX MaTEpUajoB AJisi 00pabOTKH 3aro-
pa3pabatsl- TOBOK Pa3JIMYHBIX IPYII KOHCTPYKIIMOHHBIX MaTEpUaJIOB.
BaTh TexHO- |«  CpencrtBa aBToMaru3anuu cymectByromue B CAM cucremax mpu moaro-
JIOTHIO U | TOBKE YIIPABJISIOIINAX IIPOrpamMM.
nporpaMmel |« MeToabl BepuduKauy pe3yibTaToB pacyeTa U yIpaBIsSIIOIIUX IPOrpamMMm.
U3rOTOBJIE- o Meroabl NOCTOPOLIECCUPOBAHMSI YIIPABIISIOMUX IPOTPAMM.

HUS JeTanen
Ha CTaHKaXx C
qIry

. OCHOBBI MPOEKTUPOBAHHUS PEXKYIIETO UHCTPYMEHTA.

. Oco0eHHOCTH TEXHOJIOTUYECKOTO TMpollecca, MpuMeHsieMoe 000pyaoBaHue
Y UHCTPYMEHT.

. OCHOBHBIE MOJYJIM U CTPYKTYPY CHUCTEM ITOATOTOBKHU YIIPABIISIOLINX IPO-
rpamm Jjist ctankoB ¢ UITY;

e METOJBI pa3pabOTKU YNPABISIONINX MTPOTPaMM;

. OCHOBBI YIIPaBJICHUS U XPAaHEHUS JTaHHBIX HA ydacTKaxX pa3paboTKH yIrpaB-
JSAIOUMX IPOrpaMm

YMmerTh:
. MIPUMEHSTh METO/IbI pa3pabO0TKU YIPABISIOUINX TPOrPaMM;
. MIPUMEHSITh METOJIbI OPTaHU3alliU TpoIecca pa3paboTKH YIPAaBISFOIINX
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IIPOrpaMM C MCII0JIb30BaHUEM IIPOrPAMMHOI0 00eCIIEUEHUS

o Hcnonb3o0BaTh CripaBOYHUKH 11 TOAOOpA MapKU MHCTPYMEHTAIbHBIX Ma-
TEpUaOB 7151 00pabOTKH 3ar0TOBOK Pa3IMYHBIX IPYIIT KOHCTPYKIIMOHHBIX Ma-
TEpUaoB.

o  Hcrnonp30BaTh KOMIIBIOTEPHBIE CUCTEMBI JIJIS1 YIIPABJICHUS KAUECTBOM.
Ha3znauaTh pexuMbl 00pabOTKH, B 3aBUCMOCTH OT CBOWCTB 00pabaThIBA€MOro
MarepHaia u TpedyeMoro Kkauectsa 00paboTKH; BRIOMpPATh TUI K MaTepHall pe-
XKYIIEro UHCTPYMEHTA

o  IIpoexTnpoBaTh TEXHOJOTMYECKHE ONEPALIUY 00PAaOOTKN Ha pa3INUHbIX
crankax ¢ YITY c ucnonszoBanuem coBpemeHHbIx CAM cucrem.

«  BepudunupoBaTs pe3yiabTaThl paCI€TOB U PEIAKTUPOBATH YIIPABIISIOLINX
IPOTrpaMM.

o  IIpeoGpa3oBbIBaTh TPAEKTOPHIO ABHKEHUSI HHCTPYMEHTA B YIIPABISIOLIYIO
nporpammy B G-kozax

Baagern:

e MeTOoAamMHu pPa3pabOTKH YIPABISAIOMIMX MPOTPAMM; MHCTPYMEHTAMH KOH-
TPOJISt BEPCUH YIPABJISAIONINX MTPOrPAMM.

« HaBpikamu mpumeHeHUs CIPaBOYHUKOB KOHCTPYKIIMOHHBIX M MHCTPYMEH-
TaJbHBIX MaTEPUAJIOB.

. HaBeikamMu MoOIETMpPOBaHUS OMNEPANUNA MEXaHOOOPAOOTKH C ITOMOIIBIO
CPEICTB aBTOMAaTH3alIMM CYLIECTBYIOUIMX B cOBpeMeHHbIX CAM- cucremax.

o HaBpikamu mpoBepKM KayecTBa YIPABISIOUIUX MPOTPAMM C ITOMOIIBIO
CpencTB BeprHUKAIIH.

« HaBwikamu popMHUpOBaHUS YIPABISIOMIAX TPOTPAMM.

o HaBbikamu mpoeKTUPOBaHUS PEXYIIETO0 MHCTPYMEHTA C MOMOUIBIO COBpE-
MeHHbIX CAD- cucreM.

o  HaBbikamu mpoeKTUPOBaHUS PEXYIIETO0 MHCTPYMEHTA C MOMOUIBIO COBpeE-
MeHHbIX CAD- cucreM.

I1K-5
Crocoben
MIPOBOUTH
pacyeTsl
ompezene-
HUIO Harpy-
30K Ha arpe-
TraTbl JIeTa-
TENBHOrO all-
mapara B IIO-

1o

3HaTh:
e METOI KOHEYHBIX DJJIEMEHTOB, MaTeMaTHYECKHE MOJIEIH DIEMEHTOB
MEXaHUYECKUX KOHCTPYKIIHMA

Ymers:
e CTPOUTbH F€OMETPHUUECKYIO MOJieNb B cpene ANSYS,
o BbIOMpATh KOHEYHBIH 3JIEMEHT, COOTBETCTBYIOLIMH TUITYy pacueTa U BU-
JIy MOJIEJIN, CTPOUTH CETKY U IPOBOAUTH pacueT Ha OBM

JIETHBIX u | Bragern:
Ha3eMHBIX e MeTOAMKOH nmpoBeneHus pacuetoB B ANSY'S, uMeTh OnbIT aHanu3a 1mo-
ciyvasx JIy4EHHBIX PE3YyJIbTaTOB.
e HaBBIKAMM MOJenMpoBaHus Ha DBM, nuckpernsamnuu.

[1K-6 3HaTh:
Criocoben ¢ OCHOBHBIE METO/Ibl IPOEKTUPOBAHMS MAIIMH M KOHCTPYKIIMH C IIeNbio obec-
IIPUMEHSATH MIEYEHUS UX POYHOCTH U YCTOMYUBOCTH;
METOAUKHU e OCHOBHBIE TEOPETHUYECKUE M HKCIEPUMEHTAIbHBIE MOIXOIBI K HCCIIEI0BA-
pacuera Jie- | HUIO HaIlpsHKeHHO-1e(OpPMHPOBAHHOTO U MPEJEIbHOTO COCTOSIHUSI Harpy>KeH-
TaTeJIbHOTO HBIX KOHCTPYKLUH U UX DJIEMEHTOB.
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ammapara Ha
HPOYHOCTH

e IIPOrpaMMHOC OG@CH@‘-I@HI/IC, HGO6XOIII/IMO€ AJI1 MIPOBCACHUA PACUCTOB U
MOACINPOBAHUA JUHAMUKH JICTATCIIBHBIX allllapaToB, U €0 KOMIIJICKTAIUIO JJI1
CO3JaHus pa601mx MCCT B 3TOM HaIIPaBJICHUH.

YMmeThb:

« BBIOMPATHh U MOIU(DUIIMPOBATH CYIICCTBYIOIINE ONPEACIISIONINE COOTHOIIIE-
HUS JUTS TPOEKTUPOBAHMS MAIlIMH M KOHCTPYKLIUH C LENbI0 00ecrieueH s uX
MIPOYHOCTH M YCTOMYHBOCTH,

« BBIOMpATh U MOAM(PULIMPOBATH CYLIECTBYIOIINE THIIOBBIE METOIUKH pacyeTa
MIPOYHOCTH M JKECTKOCTH Harpy>KEHHBIX KOHCTPYKIIMHA U UX DJIEMEHTOB.

. HpOBOI[I/ITB opraHmaumo pa60q1/1x MECT, UX TECXHHUYCCKOI'O OCHAIIICHUA U
pa3MeIleHHsI Ha HUX TEXHOJOTHUYECKOr0 000OpYI0BaHHMS.

Baagern:

e HABBIKAMHM MOCTPOCHHS MATEMATHYECKHX PACUETHBIX MOJIEIEH MPU MPOECK-
TUPOBAHUU JIETATENILHOTO ammapaTra ¢ Lelbio 00ecledeHHusl UX MPOYHOCTU U
YCTOMYUBOCTH;

o TMPUHIUIAMH OPraHU3AIMHU PAOOYMX MECT, X TEXHMUYECKOTO OCHAIICHHS U
pa3MenIeHNs Ha HUX TEXHOJOTHIECKOro 000PYI0BaHUS

e HABBIKAMH MOCTPOCHHUS MATEMaTHYECKON PAacueTHOM MOJAENIU U MPUMEHE-
HUSI TUIOBBIX MHKEHEPHBIX METOJMK OLUEHKU MPOYHOCTHBIX XapaKTEPUCTUK U
MIPEEIBHOIO COCTOSIHUSL B MEXAHUKE MaTEPUAJIOB U KOHCTPYKIUH.

IIK-7
Crocoben
MPUMCHSITh
METOIUKHU
KHHEMaTHYe-
CKHUX pacue-
TOB Y3JIOB

3Hath:

o 00 OCHOBHBIX IMOHATHUAX M METOJ0B MaTeMaTHYECKOro aHajau3a, TEOpUHU
Qg QepeHIraIbHbIX YpaBHEHUH, TEOPUH BEPOSTHOCTEH W MaTEeMaTUYECKOH
CTaTUCTUKH.

Ymern:

o TPOBOJAWTH aHANU3 (YHKIUH, peliaTh YpaBHEHUs U cUCTeMbI TuddepeHIu-
aJIbHBIX YPAaBHEHUH,

e CTPOWTH SIIOPHI HATPY30K U ehopMalnid,

+ TIOJIB30BAaThCS CIPABOYHOM JINTEPATYPOH.

Baanerb:

e PEIIEHHEM THUIOBBIX 3aJ]a4M, CBSI3aHHBIE C pa3/iellaMH CTaTUKa, KHHEMaTHKa
Y CONPOTHUBIIEHNE MAaTEPHAJIOB,

e METO/JaMH HaXOXJACHUS PEeaKIuii CBSI3ed, METOJMKAMH pacueTa KUHEeMa-
THUYECKUX MapaMeTPOB U PACUYETOB HA TPOYHOCTb.

o OO0nanatp HaBbIKaMu 0OPAOOTKU PE3yIbTATOB U3MEPEHUHN U OLICHUBAHUS
MOIPEIIHOCTEN UBMEPEHUN.

I1K-8
CnocoOHOCTh
pa3pabatsl-
BaTb  Tpex-
MEpPHBIE MO-
Jend  JIeTa-
TEJILHOTO al-
mapara, ero
CHUCTEM W ar-

3HaThb:

*  OCHOBHBIE 3aKOHBI T'€OMETPUYECKOT0 (POPMHUPOBAHUS, MMOCTPOCHUS U B3a-
UMHOTO TIEpEeCeUeHHsI MOJIeJIeH TUIOCKOCTH U MPOCTPAHCTBA, HEOOXOAUMBIE ISt
BBITIOJTHEHHS U YTCHHSI YEPTEKEH U pa3pabOTKH KOHCTPYKTOPCKOM TOKyMEHTa-
1K,

d NMETH HpeHCTaBHeHI/IeZ (0] TpaJII/II_[I/IOHHBIX METOoAax U CpeI[CTBaX HpOGKTI/I-
pOBaHU;

d 3HATh CYIIIGCTBYIOHH/IG METOABI U Cpe)ICTBa HpOCKTHpOBaHI/ISI I/ISJICJ'II/Iﬁ Ma-
HIMHOCTPOEHUSI U aBUACTPOCHUS;
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peraros

*  METOMABI U CPEACTBA CO3JaHUs TpadUICCKUX KOMIBIOTEPHBIX MOJENeH pe-
aJTbHBIX 00BEKTOB, CYIIECTBYIOIINE CUCTEMBI Tpa)UuECKOr0 MOJCITHPOBAHHMS.

® QIrOPUTMBI OCTPOCHUSI TOUKHU, JIMHUH, TEOMETPUUECKUX TeJl Ha IIIOCKOCTH
U B TIPOCTPAHCTBE, CIIOCO0 MPSIMOYTOJILHOTO MPOCIIHPOBAHUS.

® TIOHATHE COOPOYHOTO YEPTEKa, CO3AAHUE €r0 Ha OCHOBE YEPTEKEH neraneit
W co3JjaHue COOPOYHBIX YepTekel Ha ocHOBe 3D-moeneii.

® KOHCTPYKIIUIO JIETATEJIILHOTO allapara, €ro CUCTEM U arperaTos.

YMmeThb:

*  COBpPEMEHHBIC CIOCOOBI TIOCTPOEHHUS H300paKEHUN MPOCTPAHCTBEHHBIX
¢dbopM Ha ITOCKOCTH, OCHOBHBIC HOPMATUBHBIC TPEOOBAHUS K YEPTEIKAM.

® CTPOUTH Pa3BEPTKH M MOJEIM T€OMETPUYECKUX Tell. HaxonuTh HaTypaib-
HYIO BEJIMUYMHY OTPE3KOB M CEUCHUU TeJl. BBIMOIHATH M YMTATh YePTEKU MOJe-
JICH.

e 0(hopMIATH KOHCTPYKTOPCKYIO HoKyMeHTanuo B coorBerctBuu ¢ ['OCT.

e pa3pabaThIBaTh TPEXMEPHBIC MOJICH JICTATEIHHOTO ammapara, €ro CHCTEM U
arperaTos.

Baagern:

* TrpadUYEeCKUMHU CIIOCOOAMH PEUICHHUS METPUYECKHX 3a/1a4 MPOCTPAHCTBEH-
HBIX OOBEKTOB Ha YEPTEKAX, METOJIAMH MPOCIIUPOBAHUS U U300paKCHUS TIPO-
CTpaHCTBGHHBIX q)OpM Ha IJIOCKOCTHU HpOGKHI/II/I;

* BIJIQJICTh, UMETh OIBIT: pabOTHI C CUCTEMAMH KOMITBIOTEPHOTO KOHCTPYHUPO-
BaHUS,

® HaBBIKAMHM IOCTPOCHHUSA TPEXMEPHOM MOJEIM Ha OCHOBE OPTOTOHAJIBHBIX
MPOEKIIUI arperaTroB U JIETATENbHOTO armapara.

® METOJIMKaMH KOMITBIOTEPHOIO MPOECKTUPOBAHHUS IETAIECH U y3JI0B.

® HaBbIKAMU KOHCTPYMPOBAHMS, TPEXMEPHOIO MOJAEIHUPOBAHHUS, COBPEMEH-
HBIM HpOFpaMMHI)IM O6€CHC‘ICHI/ICM JJIA HpOGKTHpOBaHI/IH 158 KOHCpr1/IpOBaHI/I$I.

I1K-9
Cnocoben
BBITIOJIHATH
aHanM3  pe-
3yJIbTATHUB-
HOCTH H IIO-
Kazareiaen
paboTel Tpo-
LIECCOB, BXO-
IAIIUX B 00-
JacTtb  Oel-
CTBUSI CHCTE-
MBI KauecTBa

3Harn:

CTaHJIapThl, MOJIENIA U METObI TOCTpoeHus apxuTekTypsl KUC;
WHCTpYMEHTapuil MoJienupoBaHus apxutekTypsl KUC;

PBIHKH MPOTPaMMHO-UH(GOPMAITMOHHBIX TPOJYKTOB U YCIYT.

ATamnbl KU3HEHHOTO IIUKJIa U3AENUs, MPOAYKIIUU U YCIYTH;
CpEICTBa M METO/IbI YIIPABJICHUS KAUeCTBOM Ha dTarax >XM3HEHHOTO
[UKJIA IPOIYKIUH,

L] OCHOBHBIC ITOJIOKCHUA KBaJ'II/IMeTpI/II/I;

° CTaTHUCTUYECKUE METObI OLIEHKH YPOBHS KauecTBa MPOAYKIIUU U CH-
CTeM U U3MEHEHHUS KauecTBa B MPOIIECCe WX IKCIUTyaTallii Ha pa3TUYHbIX JTa-
Max KU3HEHHOTO IUKIIA.

YMmerh:

° BBIOMpATH MOIXOSAIINE KOPIIOPATUBHBIE HHPOPMAIIHOHHBIE CHCTEMBI
JUTSL aBTOMATU3UPYEMBIX OM3HEC-TIPOIIECCOB TPEITPHUSITHS.

[ ] HpI/IMeHSITI) METOAbI yr[paBneHI/m Ka4€CTBOM B HpOH@CC@ pea.lmsaul/m
(GYHKIMI 1 IPUHIIMIIOB YIIPaBJICHUS KaueCTBOM Ha dTarnax KHU3HEHHOTO [IUKJIa
MPOAYKIHH,

[ ] I/ISMepf{TI), aHaJ'II/ISI/IpOBaTI), OLCHUBATH U BECTU MOHI/ITOpI/IHl" KadeCTBa
eI TENBLHOCTH,
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° OIPCACIIATh U YCTAHABJIMBATDH IMOKA3aTCIINM KAa4YCCTBA 0a30BOro XapaKTe-
pa,
° HCII0JIB30BaTh METOAbI KBAJIUMETPHUH AJI1 OLICHKU roKa3arejieii Kkaue-
CTBAa,
L4 OCYHICCTBJIATL KOHTPOJIb HAJl KAYCCTBOM U aHAJIN3 HpO6JICM KadeCTBa C

IIOMOIIBIO CTATUCTHYCCKHUX METOJ0B.

Baanern:

®  METOAWKAMH UCIOJIH30BAaHUS COBPEMEHHBIX KOPIIOPATUBHBIX HH(OpMaIu-
OHHBIX CHUCTEM.

®  HaBBIKAMM YIIPABJICHUS KAue€CTBOM HM3JCJIHUNA W IMPOILECCOB UX H3TOTOBIIC-
HUS,

e 00Cmy)XMBaHUSI M JKCIUTyaTallMM KaK OCHOBBI OOECIEYEHUsI KOHKYPEHTO-
CIOCOOHOCTH Ha MPOTSHKEHUU KU3ZHEHHOTO IHKJIA;

®  CIOCOOHOCTBIO CHCTEMHOI'O BOCIIPHSATHS BCEX IPOLIECCOB (HOPMHUPOBAHUS
KayecTBa,

®  METOJAaMHU KBAUIMMETPUU JJIA OLEHKH MOKa3aTelel KayecTBa U3AEeIui npo-
M3BOJICTBA M TEXHOJIOTHYECKUX MPOIIECCOB;

®  [PaKTUYECKHMMH HABBIKAMHU MPUMEHEHHUS CTATUCTHYECKUX METOOB aHAJIH-
32 U KOHTPOJIA.

4. MECTO U CPOKH ITPOXOXJIEHUSA NTIPAKTUKHU

Bpewms npoBeieHNs Mpou3BOACTBEHHOM NMPAKTUKKU — 7 U8 CEMECTD.

Mecrta npoBeneHHs NPOU3BOACTBEHHOM NMPAKTUKH!

bazoBbIMU mpeanpuUsTUSIMU MPOBENEHUS MPOU3BOJACTBEHHON MPAKTHKU OakallaBpoB I10
Hanpasienuto 24.03.04 - "Apuactpoenue" sBisercs AO «ABuactap-CII» u OAO «YIibsHOB-
CKO€ KOHCTPYKTOPCKOE OI0p0 PHUOOPOCTPOCHHS.

Mectamu pou3BOACTBEHHON NMpakTHKH ABIAOTCS: OAO «YIIbSHOBCKHI aBTOMOOWIIb-
el 3aBoa»; YOKB OAO «TymoneBy; ®I'VII «BUAM»y;; OOO «Apuakommnanus Bonra-
Huernpy»; OO0 «ABuaKAMy; ¢punnan OAO «Kopnopauun «UpkyT» B r.YibsHOBCke; Kadeapa
MaTeMaTU4YeCcKoro MoaenupoBanus Texunueckux cucreM, Yal'Y;HUIL[ CALS-texnonoruii, Y-
I'V, yueOHO-Hay4YHO-ITPOM3BOACTBEHHBIH JTabopaTopHbIil KoMIuieke «L{ndpoBoe mpon3BoaCTBOY.

5. ObIASA TPYAOEMKOCTDb TIPAKTUKHA
Vkazvieaemcsa obvem npakmuku 6 3.e.u 8 AKA0eMUYyecKux 4acax,a makice npoooidCu-
menbHOCmb Npakmuxu 8 Heoensix 6 coomgeememeuu ¢ YII.

O61BbEM NpakTUKm Mpoao/mKUTEeNbHOCTL NPaKTUKN

3.e. yachbl Heaenu

6 216 4

B cenpMoM cemecTpe mpou3BoACTBEHHAs MpakTuka coctasisieT - 3 3ET, B BockMoM ce-
mectpe - 3 3ET.
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6. CTPYKTYPA U COAEPXKAHME ITPOU3BOJICTBEHHOM MPAKTUKHA

Tpyoo- Camo- Tpyooem- Camo-
Pazd Buowt npouszeoocmeennoii | emrocmn | MO xocmp | MO
Ne 430€bt pabomel, Ha npaKkmuke, (8 uacax) menvnan (6 uacax) menvHan
n/n (omanu) GKIII0YAA CAMOCIOAMEb- paboma paboma
npakmuxu
HYI0 padonty cnmyoenmaos 7 8
cemecmp cemecmp
1. |IlogroroBu- |MHCTpyKTa)x IO TEXHHUKE
TEIbHBIN 6e3onacHoctr.  Odopmite-
sTan  (opra- | HUe NpoIycKa 2 2 2 2
HU3ALUOH-
HBIi1)
2. |lIpousBon- |BemonHeHue Hay4YHO-
CTBEHHBIN MCCIICIOBATEIILCKUX,  IPO-
(9kcmiepu- M3BOJICTBEHHBIX U HAY4YHO-
MEHTAJTb- MIPOU3BOJICTBEHHBIX  3aJ1a-
HBIM, uCccle- |Hui, cOop, oOpaboTka u
JIOBaTEb- cucTeMaru3amus QakTuie- i 98 98
CKMIi) 3Tall  [CKOTO M JIMTEPATypPHOTO
Marepuana, HaOJIIOICHUs,
U3MEpPEHUs] U JIpyTHe, BBI-
MOJHSIEMbIE 00YJarOIIMCS
CaMOCTOSITENIbHO, BUABI Pa-
00T.
3. |3aBepmaro- |OOpaboTka U aHAIU3 MOIY-
1000701 3Tall | YeHHOU uHpopMaIuu.
(otuétHbiil) |OdopmiieHHEe AHEBHUKA H - 6 6
oT4YeTa 10 MPOU3BOJICTBEH-
HOM IIPAKTHUKE.
3auér c 3auér ¢
®DopMBI TEKYIIETO KOHTPOJIS . .
OIICHKOU OIICHKOU
Hmozo 2 106 2 106
Bcezo 216

Copnepxanue MPOU3BOJICTBEHHON MpakTHKH B (opMe HayyHO-UCCIENI0BaTEIbCKOW pabOThI
OTIpeNIeNsIeTCsl TEMOM KypCOBOW pabOThI OaKkajiaBpa M BKIIFOUAET CIIETYIOIINE TAITbI:
[Tony4yenue npormycka
[TpoxoxxaeHre MHCTpYKTa)xa MO TEXHUKH Oe30MacHOCTH Ha MPENPUSATHH, H3ydeHHE
NpaBUJI TEXHUKH O€30IIaCHOCTH Ha paboueM MecTe.
Omnpenenenne NopsiiKa U METOAWKH BBITIOTHEHUS HHMBHTyaTbHOTO 33/ IaHUSI.
CocraBieHne KaIeHIapHOTO TUIaHa MTPOXO0XKICHUS TPAKTHKH.
3HAKOMCTBOM C IPOHM3BOACTBEHHOH NESTEIFHOCTHIO MPEINPHIATUS MAIIHHOCTPOCHUS /

HaquO-HCCHeHOBaTCHLCKOﬁ J'Ia60paT0pI/II/I.

AHalM3 pacuyeTHO-IKCIIEPUMEHTANILHOTO anmnapara, IpUMEHSIeMOro B BbIOpaHHON o0ia-
CTH MCCIIEJOBAaHUMN.
VYyactie B Hay4yHO-HCCIIEI0BATEIbCKONH pabOTe MO TeMaTHKE MPEANPUATUS / YHUBEPCH-

TCTa



MHUHHCTEPCTBO HAyKH U 0Opa3oBaHus PO
N o ®dopma
Y IpSHOBCKUI TOCYIAPCTBEHHBIH YHHBEPCUTET
®-IIporpamma npaktuku BO (6akanaspuar) 2022

e (O3HaKOMIIEHHE C MPOEKTHON / TEXHOJOTMUYECKOW / OPraHU3aIMOHHON JOKyMEHTAIUEH.
Brinmonnenue HaOIIOCHHI / U3MEPEHUH / SKCTIEPUMEHTOB.
e [loxroroska u opopmieHue oryera.

7. HAYYHO-UCCJIEAOBATEJIbCKHUE HAITPABJIEHUSI U HAYYHO-
IMPOU3BOJACTBEHHBIE TEXHOJIOI'MHA, UCIIOJIb3YEMBIE 1P BbIIIOJTHE-
HMHN HAYYHO-UCCIIEAOBATEJBCKOU PABOTbI

st popMupoBanus komrnetreHIMi 1o HampasieHuto 24.03.04 - "ABuactpoenue' B
NEpUOJI BHITIOJIHEHUS! HAYYHO-HCCIIE0BATENBCKONH pabOThl MOTYT OBIThH ClIEAYIOIIHE 0O0pa3oBa-
TEJIbHBIC, HAyYHO-MCCIIEI0BATEIbCKIE M HAYYHO-IIPOU3BOJICTBEHHBIC TEXHOJIOTUH C MPHOpPUTE-
TOM CaMOCTOSITEJILHOM PabOThI OaKaiaBpa:

e IT-meronpr;

« paboTa B KOMaH/IE;

. Case-study;

e METOABI IPOOJIIEMHOTO O0yUYEHHUS;

o 00yuyeHHe Ha OCHOBE OIbITA;

o OIEPEKAIoIIas CaMOCTOsITeIbHAs PaboTa;
e  TNPOEKTHBIA METO;

o IIOHMCKOBBIM METO;

e  HCCIENOBATEIHLCKUH METOI;

e YyYacTHe B HAyYHBIX KOHPEPEHLHUAX;

e KOHCYJIbTAIIMH BEAYIIUX CHECIIUATNCTOB U YUCHBIX.

7.1. Hayuno-uccnedosamensckas paboma c pazeumoii
KOHCMPYKMOPCKO-PACUemHOU YACMblo

B nayuHo-mccrnenoBaTenbCckol paboTe ¢ pa3BUTOM KOHCTPYKTOPCKO-PACUETHON YacThIO,
KaK TPaBHUIIO, BBIOMPAETCS M CTPOUTCS MaTeMaThdeckas MOJeNb (COBOKYMHOCTh HECKOJIBKUX
MojieJiel) COCTOSTHUS aBUAIIMOHHON TeXHUKHU (AT), cCOOpOYHOrO TEXHOJIOTHMUECKOT0 000py10Ba-
Hus (CTO) u mpouieccoB, mpoTeKaromux B HUX. [Ipyu MOCTpOeHNN U UCIONB30BaHUU MOJENei
JIOJDKEH OBITh MPOBEJEH aHATUTHYECKUN 0030p OJNM3KUX MO Ha3HAYEHUIO MOJENICH ¢ aHaJIU30M
UX CYIIECTBEHHBIX JOCTOMHCTB U HEJOCTAaTKOB. JIOMKHBI OBITH CIENaHbl BHIBOJBI, OCHOBAHHbBIE
Ha 3TOM 0030pe U OIpPEACIIAIONINE BHIOOp CYIIECTBYIONMIEH MaTeMaTUYECKOW MOJIENIN UIH 000cC-
HOBBIBAIOIIIME AKTYAJIbHOCTh CO3/IaHMSI HOBOM MaTeMaTH4yecKod Mojenu. J(omkHa mpHCYTCTBO-
BaTh OIICHKA aJICKBAaTHOCTH BHIOPAHHOM MJIM CO3/]aBA€MOW HOBOW MOJIEIH HUCCIIETYEMOMY COCTO-
sauto AT, CTO u onilenka obnactu mpuMeHEeHUs Takoil moaenu. [Ipu HecooTBeTCTBUU 001acTH
MMPUMEHUMOCTH MOJACIIN YCIOBUAM COCTOAHUA o0BeKTa IMPOBOAUTCHA MO)II/I(i)I/IKaHI/IH MOACIN UJIN
€€ TOJIHAsI 3aMEHa.

[Ipu ucnonb30BaHUM /I UCCIIENOBAHMS MOJIEIN TOTO WM MHOTO YHUCIECHHOTO METOJa
(MeTo/a KOHEYHBIX AJIIEMEHTOB, METOJ]a KOHEUHBIX PAa3HOCTEH, METO/a TPAHUYHBIX AJIEMEHTOB,
metona KanropoBuua, merona Pynre-Kyrra u T.1.) HeoOX0IMMO JaTh KpaTKOE OMHMCAHUE €ro
anroputMma. Tpelyercs Takxke 000CHOBATh MPEUMYIIECTBA UCIIOIH30BAHUS BHIOPAHHOTO METO/Ia
Y COOTBETCTBYIOILIETO €My IaKeTa MPOrpaMM JUIsl pelIeHUsl JaHHOW 3a/Ja4d, IPOBEPUTH BBIITOJI-
HEHUE YCIOBUH CXOJUMOCTU TOCJTEIOBATEILHOCTH MPHUOIMKEHHBIX PEIICHHH, KOTOpbIE TaeT
TaKOM MaKeT MporpamMmm, K HCKOMOMY TOUHOMY PEILIEHUIO 3a]1auM, yOeAUTHCS B IPUHAJIEKHOCTU
pemaeMoil 3a1a4n 00JIaCTH MPUMEHEHHs] BBIOPAaHHOTO METO/a, yKa3aTh IOCTOMHCTBA M HEIO-
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CTaTKU JAPYIHMX BO3MOXKHBIX CIIOCOOOB pemieHusi. PackpbIBalOTCS OCHOBHBIE XapaKTEPUCTHUKU
BbIOpaHHOTO MPO(ecCHOHANIBHOTO MaKeTa Mporpamm, B cpelie KOTOPOro CO3/JaeTcs MoJeilb U
IPUMEHSIETCS YMCIEHHBIA METO 1JIsl UCCIIEOBAHUS CO3JaHHON MOJIEIIH.

XapakTepusyrloTcs 0COOCHHOCTH peaju3aliy ajJropuTMa YUCICHHOTO METO/a B IMaKeTe
nporpamm. IIpoBoaurces hopMupoBaHre reoMeTPUUECKOM MOJICNN B paMKax IMaKeTa mporpaMM 1
JTAeTCsl KPaTKOE OMMCAHUE BBINOJHAEMBIX IIPU 3TOM IIIArOB.

[TpoBomuTCSt 060CHOBaHUE BHIOOPA KOHKPETHBIX KOHEUHBIX JIEMEHTOB, WX CBS3U C Ma-
TEMAaTUYECKOW MOJEIIBIO U C YUCIEHHBIM METOAOM. [loCcTpoeHre ceTOK KOHEYHBIX AJIEMEHTOB C
KOHTPOJIEM HUX Pa3MEpOB M YUCIIA, a TAKXKE C KOHTPOJIEM (PU3HMUECKUX CBOMCTB PA3IMYHbBIX MaTe-
pHUaIoB, COOTBETCTBYIOINX KOHEYHBIM 3JIEMEHTAM TOW MJIM MHOM 4acTH CeTKu. JlatoTcs KpaTkue
OINMCAHUS UCIIOJIb3YEMBIX KOHEUHBIX 3JIEMEHTOB U XapaKTEPUCTUKHU 3HAUEHUN UX [TapaMeTPOB.

O60cHOBBIBaeTCs BHIOOP TUIIOB YMCICHHBIX PAcueToB (CTATHUECKUH pacueT, ThHaMude-
CKUH pacyeTr, cBOOOIHbIE KOJIeOaHNs!, BEIHYKCHHbIE KOJICOaHus, IEPEXOAHBIN POIIECC, yCTOM-
YHBOCTH). 3aJal0TCSl TPAHUYHbBIE YCIOBHS (CHUJIbI, MOMEHTHI, MPUJIOKEHHBIE K TOYKAM TPaHHIIbI
00yacTu KOHCTPYKIIMM; TEMIIepaTypa WM MOTOK TEIJa Ha IPaHUIIE; NEepEeMEIICHNs TOYeK Ipa-
HUIBI U MOBOPOTHI MajblX OKPECTHOCTEM ATHX TO4YeK). B nuHamMuueckux 3ajavax 3aJaroTcs
HavaJbHbIE YCIOBUA (II€pEMELIEHUs, CKOPOCTH M TeMIlepaTypa BCeX TOYEK aBUALlMOHHOW KOH-
ctpykuuu i CTO B MOMEHT Havasia uX JBUKEHHUSI Ha HEKOTOPOM MHTEPBAJIC BPEMEHH ).

3amaroTcsi 00beMHBIE HAarpy3Kkd (MeXaHWYEeCKHE U TEIUIOBBIC), AciicTByromue Ha AT u
CTO wu cBs3aHHBIE C YCIOBHUSIMU MX 3KCIUTyaTallid, MapaMeTpbl YUCICHHOIO METOJla peUICHUs
TMHAMAYECKOH 3a1a4n (IIPOMEXYTOK BPEMEHH, PEKOMEHJAIMH 0 BHIOOPY alIrOPUTMOM YHC-
JICHHOT'O METO/1a BEJIMYUH I11aroB [10 BPEMEHHU B MIPOLIECCE PEIICHUS 3a/1a4H).

OmnpenensitoTcsi mapaMeTpbl pe3ysIbTaTOB pacyeTa, COXPAHSIEMbIX B IPOLIECCE PELICHUS
JUHAMHYECKON 3a7aur (yKa3bIBaeTCs, UTO COXpaHSETCS M HA KAaKUX IIarax mo BPEeMEHH — Ha
BCEX, MJIM HAa YKA3aHHOM YacCTH 1IaroB 110 BPEMEHHU).

IIpoBoaATCS YMCIEHHBIE PACUEThI, BBIIIOJIHAETCS aHAIU3 JTOCTOBEPHOCTU UX PE3YIbTaTOB
Ha OCHOBE CPaBHEHUS MPHUOJMKEHHBIX PEIICHUN OJTHOM M TOH ke 3aJauM Ha CeTKax C pa3ind-
HBIM YHCJIOM KOHEYHBIX 3JIEMEHTOB (IIPU HAIMYMU CXOAUMOCTH NMPHUOIMKEHHBIE PEIIEHUs CTy-
IAIOTCSI B OKPECTHOCTH aHAJTUTHUYECKOTO TOYHOTO PEIICHUS U IPU ITOM I10 MEPE CTYLIECHUS CeT-
KA M3MEHSAIOTCS HE3HAYMTEIbHO, YTO U SIBJIETCS KPUTEPHEM HMX MPAKTHUYECKOW CXOJIUMOCTH).
Pexomenayercs moctpoeHnue Tabiuil, 1uarpaMm U rpadKkoB, OCHOBAaHHBIX Ha MCIOJIb30BAaHHBIX
HKCIEPUMEHTANIbHBIX JaHHBIX, U TaOIHULl, [UarpaMM U IpaUKoB, NOTYYEHHBIX PACUETHBIM ITy-
TE€M C MPUMEHEHUEM pa3padOTaHHOM MaTeMaTH4YEeCKOW MOJIEIHN C IMOMOIIBIO MaKeTa MPOrPAMM.
Takue nuarpamMMbl ¥ TpadUKH ciaenyeT BHIHECTH B rpaUyecKyro 4acTh pabOTHl (Ha IUIAKAThI)
JUTSL KCTIOJIB30BAHMSI BO BPEMsI 3aIlIUThI BHITYCKHOW KBaJIM(UKAIIMOHHOW padOTHI.

IIpoBoauTCS KONIMYECTBEHHBIM M KAauE€CTBEHHBIM aHAIW3 pe3ylbTaToB. PekoMeHayercs
MO0Ka3aTh TPAHULIBI IPEIMETHON 00JIACTH PELeHUs 3a/1ad BBIMTYCKHON KBalu(UKallMOHHOW pa-
0OTHI, YCTAHOBUTH CTEMEHb HOBMU3HBI W/WIM TEXHUKO-3KOHOMUYECKOH 3()()EeKTHBHOCTH, MOITY-
YEHHOU OT BHEJPEHHUS pa3paOOTaHHOH B BBITYCKHOM KBaTHM(PUKAIIMOHHON paboTe TEMATHUKH.

@opMyTUpPYIOTCST BBIBOJIBI, JNAIOTCS pekomeHanuu. [Ipu HeoOXOAMMOCTH MPOBOIUTCS
KOPPEKIIMSI HEKOTOPBIX IIaroB MOCTPOEHUS MOJIEIH U KOPPEKIHs MapaMeTpoB YHCIEHHOTO Me-
TOAA UCCIIEIOBAHMS MOJIENIM WM IOJHAs 3aMEHAa HCIIOIb30BAHHON MAaTEMaTUYECKONM MOJEIHN C
COOTBETCTBYIOILIEN 3aMEHON KOHEUHBIX 2JIEMEHTOB.

MatemaTuueckoe MOJEIHPOBAaHUE BKIIOYAET B ceOs CIEAYIOIIUE OIMEpanuu C y4yeToM
MCIIOJIb30BaHUs CYHIECTBYIOINX KOMIUIEKCOB IIPOrpamMM:

co3nanue KommberoTepHoit reomerpuueckoir moaenu AT wmm CTO, cormacoBanue ¢op-
MaTOB U XapaKTepUCTUK (DaiiiIoB, YCTAHOBJIEHHBIX B KOMIUIEKCaX MPOTrpaMM, JJIsi COBMECTHOTO
HCIIOJIb30BaHNUsI HECKOJIBKUX KOMIUIEKCOB MPOTrpaMM MpHU MOCTPOSHUH U UCCIEA0BAHUN MaTeMa-
TUYECKOW MOJIENH;
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000CHOBaHHBIH BbIOOp (u3nUecKkoil Moaeny u ocHOBHBIX apamerpoB AT unu CTO, cBs-
3aHHBIX C YCJIOBUSIMH MX JKCIUTyaTalliH, C TUIIOM PacdeTa, U UX OTPAKCHUE B MAaTeMaTHYeCKOU
MoJIeNu pu ee (OPMHUPOBAHUHU B paMKaX KOMILIEKCA IPOrpaMM;

00OCHOBaHHBIN BBHIOOpP YHCICHHOTO METO/AA HMCCIICAOBAHUS MAaTEMaTHYeCKOM MOAETH M
COOTBETCTBYIOIMX KOMILIEKCOB ITPOrpamm;

UCCIIeJOBaHUE MOJIEIH, aHAJIN3 PE3yIbTaTOB.

7.2. Hayuno-uccnedosamenbckas paboma ¢ pazeumoii
MexXHO102UYeCKOoll YaCmbio

HayuHo-uccnenoparenbckas pabota ¢ pa3BUTON TEXHOJIOTMYECKOM 4acThiO J0JKHA Oa3u-
pOBaThCsl Ha MIMPOKOM HCIIOJIb30BAHUM MAaTEMATUYECKUX U CTATUCTUYECKUX METOJ/I0B, METO/I0B
ONTUMU3ALMU U JPYroro MaTeMaTUYeCKOro amnapara, IpUMEHEHUH UH(POPMALMOHHBIX TEXHO-
JIOTHiA, HAa 3HAHWW MPEJMETHOW 00JacTH — TEXHOJIOTUH MeXaHOOoOpabaThIBAIOIINX, 3arOTOBU-
TEJIbHBIX U COOPOYHBIX NPOU3BOJICTB U XapaKTEPHBIX JUIs HUX 3a1a4. [loaToMy npu BBINOJIHEHUH
paboThI NCHOIB3YIOTCS KOMOMHHPOBAHHBIE METO/IBI TIO3HAHUS, COUETAIONINE B ceOe TeopeTuye-
CKHE METObI, JOMOJIHEHHbIE KOMIBIOTEPHbIM U HATYPHBIM 3KCIIEPHUMEHTOM, COCTAaBIISIOIIUM
NPaKTUYECKyI0 4acTh. CTyIEHTOM JOJDKHBI OBITh PEIICHBI 33Jadd B OOJACTH aBTOMATH3aIUU
TEXHOJIOTUYECKOM MOJrOTOBKM IMPOM3BOJICTBA CBA3AHHBIE C MOBBIIIEHUEM 3((HEKTUBHOCTH OIle-
panuii MexaHooOpaOOTKH, ONITUMHU3ALKMEN TEXHOIOIMYECKOI0 MPOoLIecca, OBBIIIEHUEM KaueCcTBa
00paboTaHHBIX JAeTaneill, COKpAaIlleHUEeM TPYAOEMKOCTH 3TaloB IMPOEKTHUPOBAHUS U M3rOTOBIIE-
HUS, pa3pabOTKON HOBBIX METOJIOB U CPEACTB aBTOMaTu3aluu. BrinonHeHa padora no cucrema-
TU3alUH, aHATU3Y U 000OLICHUIO UCXOTHON HMH(pOpMAlMU, MPEJIOKEHbl METOAUKH 3KCIIEepH-
MEHTAJIbHBIX HCCIIEAOBAHUH, alpoOalui M pealn3alu B ACHCTBYIOIIEM IMPOU3BOJICTBE paspa-
0OTOK MarucTpaHTa.

3a BpeMsl MPOXO0KAEHUS MPOU3BOACTBEHHOIN MPAKTUKU C PA3BUTOM YacCThIO JIOJKHBI OBITH
W3Y4YEHBI PsAJl ACTIEKTOB, CBA3aHHBIX C aBTOMAaTHU3alMEed TPONU3BOICTBEHHBIX IPOLIECCOB.

Haznauenue u ycinoBus pa®oThl fgetaneit 1 coopoyHoi equHuibl. CTyIeHT AOKEH Io-
JIPOOHO O03HAKOMHUTHCS ¢ KOHCTPYKLHMEH M TEXHHUUYECKOW XapaKTepUCTUKON u3nenus wim cOo-
POUYHOM eAUHMIIBI U €ro CIyXeOHbIM Ha3HaueHueM. M3ydaercs Taxkke Ha3HadeHHE JAeTajeil,
(GyHKLNHU, KOTOPbIE OHH BBIMOJIHSIOT B U3/IENINU, TEXHUUYECKHE TPeOOBaHUS K UX M3TOTOBJIEHHUIO,
MapKu MPUMEHSEMbIX MaTepUajoB, UX XUMUYECKUN COCTaB U MeXaHHWYeckue cBoiicTBa. Kpome
TOTO, CIIEAYeT ONpPEAEIUTh Harpy3ku, ACHCTBYIOILIME Ha JIeTallu B Mpolecce padoThl, A ycTa-
HOBJIEHHS UX PabOTOCIOCOOHOCTH B M3JIEIMM U B MPOLIECCE M3TOTOBJIECHUS NIl ONTHUMHU3ALNN
TEXHOJIOTUYECKOTO0 MPOoLiecca MEXaHNIeCKO 00paboTKH.

TexHonoOrnyHOCTH KOHCTPYKIMK. HyXHO cenaTh KpUTHYECKYIO OLIEHKY TEXHOJIOTUYHO-
CTH KOHCTPYKLMH 3a/laHHBIX JeTajeil u pa3paboTaTh CBOM IMPEJIOKEHUS, HallpaBJICHHbIE Ha ee
yIIy4IllIEHUE C TOUKH 3pEHUs MOBBIIIEHUS 3()PEKTUBHOCTH TEXHOIOTHUH UX U3TOTOBJICHUS.

TexHonornyeckue nporeccsl MexaHuueckoi oopadoTku netaneil. Heooxonumo npoana-
JM3UPOBATH LI€Jb KaKJOW ONepaluy TexXmpolecca: ToAroTOBKY 0a3, yAaJeHusl U3JIMIIHEero npu-
mycKa, JTOCTH)KEHHUS 33JaHHOM TOYHOCTU pa3MepoB, (POPMbI, KaueCcTBa U B3aUMHOT'O PACIIONIOXKe-
HUS MOBEPXHOCTEN U T. A. [lo nuTepaTypHBIM M IPYrMM JaHHBIM CPABHUTH CYLIECTBYIOIIMNA Ha
MPEINPUATHH TEXIIPOLECC C MpolieccaM 00pabOTKU aHAJIIOTMYHBIX JeTajeill Ha BeAYIINX oTeue-
CTBEHHBIX U 3apYOEKHBIX NpeAnpusATUax. HeoOXoaumMo n3yuuTh 3aBOJICKUE MaTepHaNIbl U METO-
JIbl, IPUMEHSIEMbIE ITPU HA3HAYEHUH U pacyeTe ONEepallMOHHBIX MPUITYCKOB, PEKUMOB PE3aHus U
TEXHUYECKUX HOPM BPEMEHH; 03HAKOMUTBHCS C METOJaMU HaJlaJIKM CTAaHKOB Ha y4acTkax obOpa-
0O0TKHM 33JaHHBIX JIeTalel; N3y4uTh METO/IMKY pacuera U Ha3HAuY€HUsl CTOMKOCTH PeXyLIero 1H-
CTPYMEHTA Ha PA3JIMYHBIX ONEpaLMIX TEXHOJIOTHYECKOTO Mpoliecca.
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Heo0OxomuMo M3y4uTh TakKe IUTAHUPOBKY PACIOJIOKEHUS 00OpYIOBAaHUS HA y4acTKax
00pabOTKH 3aIaHHBIX JIeTaJIeH, MEKOIIEPAIMOHHYIO X TPAHCTIOPTUPOBKY, XpaHEHUE HA y4aCTKe
U o0ecrnieueHrne HeOOXOMMBIX MEKOTICPAITMOHHBIX 32/1€JI0B.

Pexxymmii, BcmoMoraTenbHbI HHCTPYMEHTBI U MPUCIIOCOOeHUs. B HHCTpyMEHTaIbHOM
[[€X€ U3YYal0TCsS METObl M3TOTOBJICHUS M KOHCTPYKTUBHBIE OCOOCHHOCTH CIIEIUATBHOTO PEXKY-
IIET0 MHCTPYMEHTA, IPUMEHSAEMOTO Mpu 00paboTke 3amaHHbIX jaeraneil. HeooxoaumMo o3HaKo-
MUTBCSI C HOBBIMA HHCTPYMEHTAIBHBIMU MaTepUaIaMu, MPUMEHSIEMBbIMUA HA MPEANPHUATHH, C OP-
raHU3aIKeil MepeTOYKH M 3aMEHBI 3aTYMHUBIIETOCS WHCTPYMEHTA, CIOKHBIM M OPUTHMHAIBHBIM
BCIIOMOTaTEeIIbHBIM HWHCTPYMEHTOM, €r0 KOHCTPYKIIMEH M TpaBHJIAMHU SKCILTyaTanuu. B KoH-
CTPYKTOPCKOM OrOpo yrpasieHus riaaBHoro texnosnora (YI'T) u MexaHu4eckoM 1exe u3ydaercs
KOHCTPYKIUSI M TPUHIUI PabOThl OJHOTO-IBYX CIOXKHBIX CTAHOYHBIX MJIM KOHTPOJBHBIX TPH-
CrocoOJIeHUH, TPUMEHAEMBIX MTPH 00paOOTKE 3aJaHHBIX JETAICH.

CucreMbl aBTOMaTU3UPOBAHHOTO MTPOSKTUPOBAHKS M OPTaHU3AIMU MTPON3BoIcTBAa. Heob-
XOJIMMO O3HAKOMHThHCSI cO CTpYKTypoit PDM cucTtembl 3aBojia, TEMAaTUKON U XapakTEpoOM peliia-
EMBIX €10 33J]a4, IPOrPaMMHBIM O0CCIICUEHUEM, ¢ TEXHOJOTUEH MOArOTOBKYU JIaHHBIX, IPUHIIH-
namMu pa3pabOTKU aBTOMATU3UPOBAHHOW cHCTEMBI ympasieHus npousBoactsoM (ACVYII) u aB-
TOMAaTU3UPOBAHHOM CHCTEMBI TEXHOJOTHYECKON 1oaArotoBku npousBojactea (ACTIIII). M3yuuts
O0COOCHHOCTH pa3pabOTKU YIPABISAIOUIMX MPOTPAMM JJIi CTAHKOB C YMCJIOBBIM MPOTPAMMHBIM
yrnpasneHueM. [lo juTeparypHbIM UCTOYHHKAM U MUMCIOIIMMCS Ha MPEANPHUATHH MaTepHaliaM
U3YYUTh METOJIMKY U MOPSA0K aBTOMATH3AIUH pa3pabOTKU TEXIIPOILIECCOB.

PaccmaTpuBasi opranmuzanuio paboThl OAHON M3 CITYKO, MOJpa3aeieHui Wik J1abopaTo-
puit YI'T nanHoro npeanpusitusi, COrjJacHO MHIWBUIYaIbHOMY 33/1aHHI0, HEOOXOAUMO H3yYUTh
(GYHKIUY | 3a]1a49¥, KOTOPHIC OHA BBITIOJIHSCT, €€ CTPYKTYPY U COCTaB.

B n1aHOBO-3KOHOMHYECKOM OT/eNe MPEINPHUITHS CIelyeT coOpaTh TaHHBIE O TEXHHKO-
IKOHOMHYECKUX TMMOKa3aTessaX JIEHCTBYIOMEro MexaHooOpabarkeiBaroniero npous3soacrtea. Onpe-
JEUTh HOPMATUBHBIE U APYTUe BEIHUUHBI, TPUHUMAEMbIe ISl POSKTHBIX PacyeToB: TOJOBOM
00BeM BBITTyCKa MPOIYKIIUU B HATYPAILHOM W3MEPEHHUH, 00Iasi CTOMMOCTh OCHOBHBIX (DOHJIOB,
KOJIMYECTBO €IMHUIl 000pyAOoBaHUs, KOA((UIIMEHTHl ero 3arpy3kd U HCIOJB30BAHMS MO Ma-
NIMHHOMY BpEMEHH, IMPOU3BOJICTBEHHAS TUIONIAIb HA OJMH CTaHOK, K03 PHUIMEeHT ucnoan30Ba-
HUSI OCHOBHBIX MaTe€pHaJIOB (3ar0TOBKH), 00IIasi YUCIEHHOCTh paboTaromux (B TOM ducie pabo-
YuXx), CpeAHUA Tapu(HBINA pa3ps MPOW3BOJCTBEHHBIX Pab0OYMX, TPYAOEMKOCTh H3TOTOBJICHUS
€MHUIIBI TPOAYKIIUU U ITANOB TEXHOJIOTHMUYECKON MOATOTOBKM MPOU3BOJCTBA, OOIIUI TOA0BOI
¢doH 3apabOTHOMN MMJaThl, CpeAHEMECSIUHAs 3apaboTHas Iulata pabouux, 1IeXoBasi U IMOJHas ce-
0eCTOMMOCTh €IUHUIIBI MPOIYKIIUU, HOPMATHB OOOPOTHBIX CPEICTB, ONTOBAs I[€HA E€IMHUIIBI
MPOAYKIMH (€CIIM OHA UMEETCs), @ TAKKe KATBKYJISIIHS M3JICTHUs 110 CTaThsM 3arpat. MiMmes 3Tu
MOKAa3aTeNH, CTYJEHT CMOXET PACCUUTATh U JPYTHUe BETUYHUHBI IO 0a30BOMY BapHaHTY, KOTOPHIE
MIPEJICTABIISIFOTCS B TAOJINIIE OCHOBHBIX TEXHHKO-YKOHOMHUYECKHX TTOKa3aTellel MPOeKTa ¢ METbI0
00ocHOBaHUSA ero 3(h(HEeKTUBHOCTH.

HpoekmupoeaHuﬂ mexHoi0cu4eCKux npoyeccos ¢ npumeHenuem CmaHKoe ¢ ylry

OnHuM U3 OCHOBHBIX HANpaBICHUM aBTOMATH3alUU €IUHUYHOTO U MEIKOCEPHITHOrO
MIPOM3BOJICTBA SIBIISIETCS NMPUMEHEHHUE CTAaHKOB C MPOTpaMMHBIM yrpaBieHueM. X ocoOeHHo-
CTBIO SIBJIIETCS YHUBEPCAIBHOCTD, COUETaeMasi C aBTOMaTH3allMel MpoieccoB 00paboTKH, BBICO-
Kasi TOYHOCTh 00pa0OTKH, MOBHIIICHUE TPOU3BOAUTEIILHOCTA 00paOOTKH, BO3MOKHOCTh CPAaBHH-
TETbHO OBICTPON MEepeHaNafK! MPH Tepexojie OT 00pabOTKH AETaau OJHOTO THIOpa3Mepa K
npyromy. Tak Kak CTaHOK aBTOMAaTHYECKH BBITIOIHIET pa3pabOTaHHYIO 3apaHee mporpammy, mo-
TpeOHOCTh B pabOUYMX-CTAHOUHUKAX BBICOKOW KBalu(UKAIMK yMeHbInaercsa. OJHaKO TEXHOIO-
rUYecKas MOATrOTOBKA MPOU3BOJICTBA YCIOKHIETCS U YBEIIMUMUBACTCS IO 00BEMY.
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TexHonornyeckue mpoueccsl 00pabOTKH JeTaliell Ha CTaHKaX C MPOrPaMMHBIM yIIpaBiie-
HUEM HMEIOT CBOM 0COOCHHOCTH. B HamOoJbIIel CTeneHu 3TO MPOSBISAETCS MPU MPOEKTUPOBa-
HUHM TPOIIECCOB OOpaOOTKM HAa MHOTOKOOPJMHATHBIX CTaHKAaX. MHOTOOIEPAIMOHHBIE CTAaHKU
CHA0KEHbl HHCTPYMEHTAJIbHBIM Mara3uHOM, OCYIIECTBIISIOIIMM aBTOMAaTHYECKYI0 CMEHY PexKYy-
IIET0 UHCTPYMEHTA, KOTOpasi BHIMOIHAETCS 32 5—6 ¢. C MOMOIIBIO MPOTPAaMMHOIO YIIPaBJICHUS
HAa HHUX MOXET OCYHIECTBIIATHCS AaBTOMATUYECKOE IMEpPEeMEIIEHUE BJOJIb TPEX KOOPAMHATHBIX
0CEH M BpallleHHEe BOKPYT 3TUX oced. Ha MHOroonepanMoHHbBIX CTaHKAaX MOT'YT OCYIIECTBIISTHCS
MOYTH BCE MPOIecChl 00pabOTKHN pe3aHueM: CBEplieHUE, 3eHKEPOBaHUE, pa3BepThIBAHKE, pacTa-
YUBaHUE, HApPE3aHUe pe3bObl, Ppe3epoBaHKEe CI0KHBIX TTOBEPXHOCTEH, 3y0000paboTKa.

YcTaHOoBIEHHE TIOCTIEI0BATEIBHOCTH 00pabOTKU U COJIep:KaHus ONepaluid, BEIOOp TUIIOB
U Mojienel 000pyA0BaHus, TPUCIOCOOTICHNI U HHCTPYMEHTOB, PAcUeT PEKUMOB PE3aHHs B IIe-
JIOM BBITIOJTHSIIOTCA IO TE€M K€ MpaBujIaM, YTO U JUIsl CTAHKOB 0€3 MPOrpaMMHOTO YIPaBJICHHUS.
OnHaKo UMEIOTCS U HEKOTOPBIE CIEU(PUISCKIE 0COOCHHOCTH MPOCKTHPOBAHMSI, 00YCIIOBIICH-
HBIE TE€M, YTO B TEXHOJOTHYECKOM IpOIIeCcCe MOSBISICTCS MPUHIUMIUAILHO HOBBIA AJIEMEHT -
nporpaMMa aBTOMaTHYECKOW paboThl CTaHKa (YIpaBIIAIONMas MporpaMMa). YIpasJisromas mpo-
rpaMMa SIBJISIETCS IeTAIU3UPOBAHHBIM (10 pabOYMX XOJI0B) OMKMCAHUEM OIEPAIlIOHHOTO TEXHO-
Joruyeckoro mnpoiecca s cranka ¢ UITY, a nporecc ee pazpaborku B CAM-cucteme BKIHOYa-
eT B ce0s 3a7auyu, XapaKTepHble UMEHHO JUIS Pa3pabOTKH ONEPalMOHHOTO TEXHOJOTHYECKOTrO
npoliecca: ONpeeieHNe MOCIeI0BATEIbHOCTH M COACPIKAaHUS MEPEX00B, BEIOOp PEXYIIEro u
BCIIOMOTaTeNIbHOTO MHCTPYMEHTA, 33/IaHie PEKUMOB 00paboTku. B cBsi3u ¢ 3TUM cieayeT pac-
CMaTpUBaTh TEXHOJIOrMuYeckoe npoekTupoBanue B CAM-cucrteMe Kak npouenypy paspadoTku
OTIEPAIMOHHOTO TEXHOJIOTUYECKOTO Tmpoiiecca Aiis ctanka ¢ UITY.

Pacuem pescumos pezanus ons cmanxos ¢ Iy

Pacuer pexumoB pe3aHus AJi1 COCTaBJICHUS YIPABISIIOMIUX MIPOTPAMM IO MPOEKTHpYe-
MOMY MJIM JIEHCTBYIOIIEMY TEXHOJIOIMYECKOMY Ipoueccy ¢ nomouipro CAM-cucreM ocyecTs-
JISIOTCS. HA OCHOBE HOPMAaTHBOB, PAaclpOCTpaHSIOUIMXCA Ha 00pabOTKy jaeranei u3 yrieponu-
CTBIX U JIETUPOBAHHBIX, KOPPO3ZUOHHOCTOMKUX, )KAPOMPOUYHBIX U )KAPOCTOUKUX CTalel, YyT'yHOB,
MEIHBIX M AJIOMUHUEBBIX CIIJIABOB Ha YHUBEPCAJIBHBIX U MHOTOIIEJIEBBIX CTAaHKAaX C YHUCIOBBIM
IpOTrpaMMHBIM yripaBiieHueM. [Ipyu Ha3HaueHUH peKUMOB pe3aHMsl JOJDKHA ObITh pelleHa 3a1ada
oOecrnieyeHns pacyeTHO-000CHOBAHHOIO MHHHMMAJILHOTO OCHOBHOI'O BpPEMEHU 00pabOTKH B 3a-
BUCHUMOCTH OT TOYHOCTH 3arOTOBKM M HEOOXOJIUMOH TOYHOCTH O0OpabOTKH, KOTOPHIE TPeOYIOT
pa3Horo yucia pado4nux X0J0B MHCTPYMEHTA Ha pa3HbIX MOJjadyax U INyOMHaX pe3aHus, a TaKKe
OT psiia APYTUX TEXHOJOTHUECKUX OTPaHMUYCHUN MPOM3BOIUTENHLHOCTH O0OpabOTKHU: KECTKOCTH
JeTaned 1 MHCTPYMEHTA, TOYHOCTH U KECTKOCTH CTAHKOB U T.J.

KoHcTpykiuio 1 MaTepuai pexylieil 4acTu MHCTPYMEHTa BIOMPAIOT B 3aBUCMOCTH OT
KoH(purypamuu oOpabaTeiBaeMoi JeTaiH, CTaaud 00pabOTKH, XapaKTepa CHUMAeMOTO TPHITYC-
Ka, oOpabaTeiBaeMoro Marepuana u jap. [IpennoyTurenbHO NMPUMEHEHHWE MHCTPYMEHTa, OCHa-
[IEHHOTO TJIaCTUHAMU U3 TBEPAOIO CILIaBa, €CJIU HET TEXHOJOTMYECKUX WM KaKUX-TH00 Apy-
TUX OTPaHWYSHHH TI0 MX NMPUMEHEeHHI0. K TakiuM OorpaHUYeHUsIM OTHOCSITCS, HAalIpUMED, TPEPhI-
BUCTast 00paboOTKa >KapoNpOYyHBIX CTajel, 0OpaboTka OTBEPCTUH MalbIX TUAMETPOB, HEAOCTa-
TOYHAsl 4YacTOTa BpAIIEHUsI IeTaJId WM HHCTPYMEHTA, HE0CTaTOYHAs! MOITHOCTh CTaHKa U T.II.
Bb160p KOHCTPYKIIMM MHCTPYMEHTA, €r0 FT€OMETPUYECKUX MapaMeTpoB, MapOK MHCTPYMEHTAIb-
HOTO MaTepuasa MpOU3BOAUTCS B 3aBUCUMOCTH OT BHJIa, XapaKTepa U yCIOBUM 00paboTku U 00-
pabaTbIBa€MOro MaTepHara.

HeoOxonumele ctaauu oO0paboOTKK BBIOMPAIOT UCXO/I M3 TpeOOBaHUI K TOUHOCTH 00pa-
0aThIBa€MBIX MOBEPXHOCTEH M TOYHOCTU NMPHUMEHseMOU 3arotoBku. Ctanuu oOpabOTKHU BBHIOH-
paroT M3 COOTBETCTBYIOIIMX KapT JUIsl KaXJIoro Buaa obpaborku. [Ipu obpaboTke oTBepcTuit
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BBIOOp CTamuii 00paOOTKK CBOJUTCS K BEIOOPY IMOCIIEIOBATEILHOCTH TIEPEeX010B. Uncio craauit
B HOpMAaTHBaxX COOTBETCTBYET 0OpabOTKEe HAa CTaHKaX HOPMAJILHOI'O KJIacca TOYHOCTH, Y/IOBIIE-
tBOpstounx TpeboBanusaM 'OCToB u TY Ha HOPMBI TOYHOCTH U JKECTKOCTH. Il CTaHKOB IO-
BBIIICHHON TOYHOCTH U YKECTKOCTH YHUCIIO CTaJui 00pabOTKU MOXKET ObITh CKOPPEKTUPOBAHO K
KOHKPETHBIM YCIIOBHUSIM 00pabOTKH.

Paspabomxa ynpaesnaowux npoepamm

O¢dexTuBHAT U panrOHaNIbHAsA HKCIUTyaTanus ctaHkoB ¢ YIIY Bo3MokHA TOJIBKO C Hc-
MOJIb30BAHKUEM CIELUAIBHOTO MPOTrPAMMHOTO 00eCTeueHHs! sl CO3JaHMsl YIPABIISIOMUX TPO-
rpaMM BHE 000py10BaHHUs, HA paboyeM MeCTe TEXHOJIOTa.

[Ipouecc noaroroBku YII ¢ ucnonszoBanuemM CAM cucTeMbl MOKHO pa3/IeiIuTh Ha cie-
JYIOLIHE 1Iary:

cosnanue (haitna 00paboTKH;

MMOATOTOBKA JIAHHBIX B (haitie 00padoTKH;

CO3JIaHHE W HACTpOIKa onepaiuii 00padoTkw;

IIPOBE/IEHUE KOHTPOJIS YIPABIIAIOLIEH IPOrpaMMbl;

oopmIeHrE TEXHUUECKOW JOKYMEHTAIUH.

JlaHHO€e pa3/ieieHue Ha IIark yCJIOBHOE, TaK KaK MOYKHO YacCTh IIAroB OObEJUHUTH WU
pa3ouTh Ha HECKOJIbKO. PaccMOTpHM 3Taribl MOATOTOBKH YIPABIISIONMIEH MPOrpaMMBbl Ha IPHUMEpPE
CAM-cucrems! SiemensNX.

. Ha stame co3manus ¢aiina oO6paboTtku ocymecTrisercs aubdo nepexona B CAM Moxynb
HEMOCPEeACTBEHHO B (ailiie netanu 1ubo co3aHue HOBoro (aiina ¢ BHeceHueM ¢ailia netaiu B
CAM npoekt B Bue noacOopku 6e3 BHECEHHsI I3MEHEHHI B (haiiiie ¢ MOJIENIbIO ETaJIH.

IIpu moaroToBKe HOBOW yINpaBIAOLIEH MporpaMMbl HEOOXOAUMO BHECTH B (aiin obpa-
00TKM HEOOXOAUMbIE €EMY MOJIENU U JaHHbIE U MTPOU3BOJIUT AOMOJHUTENbHbIE HacTpoiiku CAM-
npoekTa. O6beM BHOCUMOI MH(OpMAIMK BapbUPYETCs, OJHAKO Ty MH(POPMALIUI0 MOXKHO pas-
JIeTTUTH Ha CIIEAYIOIINE YaCTH:

CTPYKTypUpOBaHUe HaHHbIX B Monayine CAM (nepeBo mporpamm, JI€peBO I'€OMETPHH,
pa3HeceHue 1o CIosM);

MOJIrOTOBKA MH(OPMaLUK I onepanuii o0paboTKH (MHCTPYMEHT, OrpaHUUYEHHS, PeXU-
MBI);

noJrotoBka KoHTposs YII (mpomexyTouHble 3arOTOBKM, CTAHOYHAsi OCHACTKa, OrpaHu-
YEHHs CTaHKa, MOJIETH OIPaBOK);

MOJIrOTOBKA O(hOPMIICHUSI TEXHUYECKON TOKyMEHTalUU (aTpuOyThl MPOEKTA, JIUCTHI Yep-
YEeHHUs, YKa3aTelH, MapKepbl, CHMBOJIIBI TIOJIb30BATEIIS ).

CrpykrypupoBanue naHHblx B CAM-cuctemMe HEOOXOAWMO Ui MOCIEYIOUIET0 KOp-
PEKTHOTO TIOCTHPOIIECCUPOBAHMS CO3JAHHBIX Orepanuii 00paboTKH, a TakkKe ISl COOIOICHUS
NPUHATBHIX HA MPENNPUATHN CTaHAAPTOB XpaHeHHs NaHHbIX. [TonroToBka nHdopMalu Juis one-
panuii 06padorku B CAM mpoekTe BKIIOYAET CO3JaHie MOJieliel HHCTPYMEHTA, UCII0JIb3yeMOTo
Ha JTAaHHOM OOOPYAOBaHUH UIsl Pa3IMYHBIX TPYIIT 00padaThIBAeMbIX MaTepHAIOB, HA3HAYCHUIO
PEKUMOB pe3aHus U T.I1.

Ha srane co3manus omnepamnuii MexaHooOpabOTKH BBIOMpAETCSl THUIT OIepaluu, paspada-
TBIBAETCS CTpaTerusi 00pabOTKH B 3aBUCHMOCTH OT MCIIOJIb3YeMOI'0 HHCTPYMEHTa, PEeXKUMOB pe-
3aHUs, TEOMETPHH JCTAIA W CHAMAeMOTO NMPHUITYCKa. TexHOoIorus 00pabOTKH OINpenenseTcs ¢
yueToM umeromierocss B CAM-cucteme Habopa mporenyp uin crpareruii oopadotku. [IpaBuis-
HBI BBIOOp THIIA ONEPALMU U CTpaTerMu 0OpaOOTKH BO MHOTOM OIPEAENSIOT MPOU3BOIUTENb-
HOCTb M TOYHOCTh 00pabOTKH, a TAK)Ke KauecTBO 00pabOTaHHON MOBEPXHOCTH JETAIIH.
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Jns 06paboTky KpymHOraOapUTHBIX JIeTalliell CIOXHONW TeOMETpUHM Ha MHOTOKOOPIAMHATHBIX
CTAHKOB 11eJ1eCO00Pa3HO CO3JaHue MOJeIel NMepexoHOW 3arOTOBKH, CTAHOUYHOW U MHCTPYMEH-
TaJbHOW OCHACTKH, a TAK)KE MOJIETN CTAaHKA.

Kontponb kadectBa ynpasisomeil nporpaMmMsel. J{ns 3-X KoOpIuMHATHBIX (PpEe3epHBIX CTAHKOB
JOCTAaTOYHO PAa3TPAHUYHUTh 30HBI 0OPAOOTKH M MPOBEPUTH TPACKTOPHUIO JBIKEHUS MHCTPYMEHTA
B Kax70H 30He. Ha 3TOM ypoBHE KOHTPOJIS, KaK MPaBHJIO, IPOBEPSIIOTCS HAJIMUYUE 3ape30B, Mpa-
BIWJIBHOCTb pacIpeieieHus] MEKOIEPAlMOHHBIX MPUITYCKOB Ha 00pabOTKY, PEKUMBI pPEe3aHMA,
KOPPEKLMH Ha BbIJIET MHCTPYMEHTA, BEIMUYMHA rpedelika, HalpasieHue (pe3epoBaHus, Mapui-
pyT 00paboTKH.

Odopmiienne noxkymeHTauuu. Ilpouecc NOArOTOBKM YNpPaBIAIOLMX IIPOrpamMM 3aBepIIAETCs
oopmIIeHHEM TEXHUYECKOH JOKYMEHTAIHE! B AJIEKTPOHHOM BHUJIE B COOTBETCTBUU C MPHHATHI-
MU Ha OPEINpUATHH TpeOOBaHUAMH. TEXHOIOTNYECKas 4acTh JOKYMEHTALUU COAEPIKUT: ICKHU3bI
KpETUICHHsI JeTalH, 3CKU3bl 30H 00pabOTKH, CXEMbl KOHTPOJIS, KapThl HAJAJIKU MHCTPYMEHTA,
OIHCaHHE TEXHOJOTHYECKUX MEPEXO0B.

Ilpoexmupoeanue nocmnpoyeccopa

[Toctnporeccop 3aHUMaeT IPOMEKyTOUHOE 3BeHO Mexay pemtareneM CAIIP u oGopyno-
BanueM c UIIY. Orpomnoe MHOroo6pasue cucrem YUIIY, 3acraBuno pazpadbotunkos CAIIP ot-
Ka3aTbCsl OT HEOOXOAMMOCTH HAIPSIMYIO BBIBOAUTH mporpammsl g UITY. MaccuB Becex BbIBO-
JAUMBIX paCCUUTAaHHBIX CAIIP AaHHBIX I10 TPACKTOPUH ABUKCHHA MHCTPYMCHTA BBIBOAUTCA B
crienuanbHOM oOmmenpuHsaToM ¢opmare (npomexyrouyHoM sizbike) — CLDATA. OchHoBHOe
Ha3HAuYeHHUE IOCTIIPOIEcCCOpa - 3TO MepekoaupoBanne uHPopmanuu u3 ¢Gopmara CLDATA
HEMOCPEJCTBEHHO B YIPABJIAIOLIYIO0 IPOrpaMMy CTaHKA.

7.3. Hayuno-uccnedosamensckas paboma c pazeumoii
OpP2AHU3AUUOHHO-MEXHUYECKOU YACMbIO

OOBEKTOM  Hay4YHO-HCCIEAOBATENbCKOM pabOThl €  pPa3BUTOM  OpraHU3AIMOHHO-
TE€XHUYECKOH Y4acThlO BBIMTYCKHON KBAJHU(PHUKAIIMOHHON pabOThl JODKHBI OBITH MPOLECCHI POU3-
BO/ICTBEHHO-TexHosornyeckoi cucrembl (IITC) aBuanimoHHOTO MpEenNpUsITUS, XapaKTEePUCTUKU
KOTOPBIX, MOT'YT OBITh YJIyUIIE€HBI 32 CYET CUCTEMHOT'O MCCIIEJOBAaHUS, aHAIN3a U Pa3pabOTKU
KOMIUIEKCa OPraHU3allMOHHO-TEXHUYECKUX MEPOIIPUATHI Ha OCHOBE IIPOBEICHMUSL.

TemaTnka Hay4YHO-MCCIIEIOBATENbCKOM pPabOTBI €  pa3BUTOH  OpPraHU3alMOHHO-
TEXHUUYECKOH YacThIO JOJKHA COOTBETCTBOBATh TEMATHUKAM U 3a/IaHUSM IIPOXOXKACHUS yUeOHOM,
IPOM3BOJICTBEHHOIN MPaKTUK W HalpaBieHAa Ha pelleHHe, MPaKTHYECKH 3HAYUMOW IMpoOJieMbl
NoBBILICHUS 3P PeKTUBHOCTH (YIyUIIEHUs XapaKTepUCTHK) BbiOpanHoro nporecca [ITC 3a cuér:

— IOCTAHOBKH, UCCIIEJIOBAHUS M pEIIeHUs] 0OIIeCUCTEMHONW HayyHOH mpobiembl, obec-
nevyuBaromleld pa3paboTKy MaTeMaTHYeCKON MOJENH OpraHu3allMd M YIpaBJIeHUsS BBIOPAHHOMN
IITC;

— pa3paboOTKU TMPOEKTOB CIIOKHBIX TEXHUYECKUX CHCTEM pa3IU4YHOIO Ha3HAueHUs ¢
000CHOBaHHEM BBIOOpa anmapaTHO-IPOrPaMMHBIX CPEJICTB HAa OCHOBE METOJOB CHCTEMHOTO
aHaJIM3a, ONTUMM3ALUHN U IPUHATHS YIPaBIECHYECKUX PEILICHUN;

— pa3paboTKU M MPUMEHEHHUS aBTOMAaTH3UpOBaHHBIX cucteM ympasieHus [1TC, ¢ yué-
TOM 3a/IaHHBIX PECYPCHBIX OIPAaHUYEHU.

[Tpu onucanuu [ITC nomkHa OBITH pacKphITa aKTYaJIbHOCTh PaOOTHI, IPUBEAEH €€ TUIIO-
BOM ()YHKIIMOHAT W BBINOJHEHA KOHKPETHAs pean3alusi B COOTBETCTBUHM C OPraHU3alMOHHO-
pacnopsiANTEIbHBIMA JOKYMEHTAMU IpeanpusTHs. B TekcTe N0JKHBI MPUCYTCTBOBATH CCHUIKU
Ha HCIIOJIb3yEMbIE HCTOUYHUKH. B ONncaHuy He NOJKHBI IPUCYTCTBOBATH BBIBOJIBI, HE NMOATBED-
KAEHHBIE CCbUIKAMH HAa UCTOYHUKHU, CYOBEKTUBHBIE CYXKJCHHS aBTOpA.
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B onucannn HEOOX0AMMO yKa3aTh Ka4eCTBEHHbIE XapaKTEPUCTUKHU MPOLECCa, UMEIOIINE
HEJOCTaTKH, €ro CBA3b CO CMEXKHBIMU mporeccamMu. OnucaHue AO0KHO COJEp:KaTh HEOOXO0IH-
MYI0O U JOCTAaTOYHYIO MH(OPMALUIO Ui BBIABICHUS NpoOieMbl, e€ (opMaln3aluu C IEIbI0
JAIbHEUIIETO PelIeHHUS.

Heo0x01uMo BBIICIUTS:

- m3Mmepsemsble nokasarenu [ITC u ero apdexkruBHOCTH;

- daxTopsl, onpezaenstomee pynkunonuposanue [1TC;

- yIpaBJsIoUIre BO3IeHCTBUS HA (GaKTOPHI;

— MEXaHM3M BIUSHHS YIIPABIIAIONMIETO BO3CHCTBUS Ha MapaMeTphl 3P (HEKTUBHOCTH.
Marepuainsl o paccmarpuBaemoit [1TC, Bkimtouas e€ GyHKIIMOHAIbHBIC, KAYECTBEHHBIE 1

KOJINYECTBEHHBIE XapaKTEPUCTUKU JTOJDKHBI OBITH COOpPaHbI B XOJI€ MPAKTHK.

Omucanne I[ITC wHampaBieHO Ha BBIABICHHE MPOOJIEMHBIX OpPraHU3aIMOHHO-
TEXHUYECKHUX TMporeccoB. J{OmKHO OBITh MPUBENIEHO apryMEHTHPOBAHHOE OOOCHOBAHUE BBISB-
JIEHHOW MpoOJeMBbl, aKTyalbHOCTh €€ perieHus Ans paccmarpuBaemoil [ITC mpenmpusitus,
c(hOopMyJIMPOBaHbI MOIXO/bI K IPOBEACHHUIO UCCIICJOBAHUN U HAIIPaBJICHUs PAKTUYECKOTO MPHU-
JIO’KEHUS Pe3yIbTaTOB.

B HayuHO-mCCNeoBaTENbCKUX padOTax, HAMPABICHHBIX Ha Pa3paboOTKy OpraHHU3alyOH-
HO-TEXHHUYECKUX PEIIEeHUM, KaK MPaBHUIIO, JOJDKEH MPUCYTCTBOBATH CIEIYIOIIMNA KOMILIEKC 3a-
Jay:

- BbIOOp METO/Ia MOAEIMPOBAHHUS MPoIIecca U pa3padoTKa MOJENH «KakK ecThb». OIeHKa KO-
JIMYECTBEHHBIX NTOKAa3aTeen Mpouecca;

- aHaIM3 MoJieNiu. BhIsBIeHHE AJIeMEHTOB Mpoliecca Ui JalbHEeHUIeH ONnTUMHU3aINY,

- pa3paboTKa NpeUI0KEHUN 10 ONTUMU3ALNN BHIOPAHHBIX 3JIEMEHTOB Ha OCHOBE IpUMeE-
HEHUS cpeACTB aBToMaru3anuu. KonnmuecTBeHHas OI[EHKA 0XKUAAeMOT0 MOBBIIIEHUS 3 (-
dexTuBHOCTH (YITYUIICHHs XapaKTEPUCTHK) BEIOPaHHOTO MpoIiecca,;

- TpoBeJeHHE paboT MO aBTOMATH3AIMM 3JEMEHTOB/TIpoliecca B IENAX JIOCTUKEHUS pac-
4y€THOTO 2 deKTa,

- MOJEIMPOBaHHUE IIpolecca ¢ y4€TOM IPUMEHEHH PELIEHUH 110 aBToMaTu3annuu. OLeHka
JOCTHKEHUS POTHO3HBIX MOKa3aTesiel 3p(eKTUBHOCTH MpolLIecca,;

- pa3paloTka OpraHU3alMOHHO-TEXHUYECKUX MEPOIPUATUH 110 BHEAPEHUIO PE3yIbTaTOB,;

- OIIEHKa KOMILJIEKCHOTO 3KOHOMUYecKoro 3¢ dexra.

[Ipu neranbHOM aHain3e BBIOPAHHBIX MPOIECCOB HEOOXOAMMO IMPOBECTH 0030p METOJOB
aHaJIM3a OPraHNU3alMOHHO-TEXHUYECKUX ITPOLIECCOB:
- Metoa ¢pyHKnoHansHOro Moaenuposanust SADT (IDEFO);
- Meton MojenupoBanus npoueccos IDEF3;
- MOJEIHMpPOBaHUE MOTOKOB HaHHbIX DFD;
- wMeton ARIS;
- METOJ MOJIeIMPOBaHMsI, UCIIONIb3yeMbIi B TexHosoruu Rational Unified Process;
-~ MEeTOJl UMHTAIlMOHHOTO MOJEIMPOBAHM TPOU3BOICTBEHHOM cucTembl Plant Simulation.
[Ipu >TOM cneayeT BbLACIUTH HauboJiee YHUBEPCAIbHBIA U B TO K€ BPEMS CIOXKHBIA Me-
TOJI UMHUTALIMOHHOTO MOJIEIMPOBAHUSA. DTOT METO/[I, MO3BOJISIET MPEJCTABIATh B paMKax JUHa-
MUYECKOW KOMIBIOTEPHOM MOJENM NMPOTEKaHUE MPOLECCOB, NEHCTBUS JIOAEH M MPUMEHEHHUE
TEXHOJIOTHi, UCIIOJB3YEMBIX B M3Yy4aeMbIX Ipoleccax. JuHaMuyeckoe UMUTAIIMOHHOE MOJIETH-
pOBaHHUE IO3BOJISIET OLEHMBATH COCTOSIHUE MOJAEIHPYEMOro OOBEKTa B 11€JIOM M KOHKPETHBIX
3HaYeHUI MapaMeTpoB B 3aJaHHBIX YCJIOBUAX W Ha 3aJlaHHOM HHTepBaie BpeMeHu. llenecooob-
pasHO NMPUMEHUTh aBTOMATH3UPOBAHHYIO CHUCTEMY, OOECIIEUMBAIOILYI0 BH3YyalbHOE MOJEIUpPO-
BaHUE JMHAMUYECKUX CBOMCTB OPraHU3AIIMIOHHOM CUCTEMBI U CLIOCOOOB YIPaBJICHHUS €10.
Ha ocHoBanuu 0630pa 10/KeH OBITh ClleaH apryMEHTHPOBAaHHBIN BBIBOJ O IPUMEHEHUHU
OJIHOTO WJIK COBOKYITHOCTU METOJIOB.
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HCHTHI:

Kax IMpaBUJiO, Ha 3TAIIC MOJACIUPOBAHUA HCO6XOI[I/IMO OonpeaACIMTh CICAYIOIIUEC KOMIIO-

Ha3BaHUe (OMpeJIeICHNE) MPoIIecca;

peanu3yeMyo (pyHKIUIO WM UX TTOCIIEA0BATEIbHOCTD;

Y4aCTHUKOB IPOIIEcCa;

OTBETCTBEHHOE JIMIIO — BIIAJIeIIbIIa MPOIECCa;

TpaHULIbI IPOLIeCcCa;

BXOJIHBIC U BBIXOJIHBIE MIOTOKH, & TAKXKE MX MOCTABIINKOB (MU MOTPEOUTENCH);
TpeOyemble pecypchl (ITPOM3BOJCTBEHHBIC, TEXHUYECKUE, MaTepuaibHble, WH(OpMALIH-
OHHBIE);

OTIpeeIISIONLYIO 1IeNb (1IeJIN) Mmpoliecca;

METPHUKH TPOLIEeCcca, TOYKU U MPOIeypbl MOHUTOPHHTA IIPOLIECCa;

BO3MOJXKHBIE PUCKU U BIIHMSIHHS Ipoliecca Ha CyObeKThI Ipoliecca.

OCHOBHBIMU COCTABJISIOLIMMU MOJIEIIU TPOLIecca SABISIOTCS:

(GyHKIMY (OeICTBUS, BBIIIOJIHAEMbIE YUaCTHUKAMHU MIPOLIECCa);

pecypchl (IPOU3BOJACTBEHHBIE, TEXHUUECKUE, MAaTepHATIbHbIE, CHCTEMHBIE);

JOKYMEHTHI U JJaHHBIE (KaK MmpeoOpa3yeMble B IPOIEcce, TO €CTh BXOJIHOW/ BBIXOIHOM
IOTOK, TaK ¥ HenmpeoOpa3yeMble, TO €CTh KaK Pecypc);

YYaCTHUKHU Ipouecca (TpyAOBbIE PECYpChI);

MaTepHaIbl/IPOAYKThI, yCIyru (Kak mpeoOpasyemble B Ipolecce, TO €CTh BXOJ-
HOW/BBIXOTHOM MTOTOK).

[Tocne pa3zpaboTku Mojenu 6u3Hec-mpolecca T0JKHA ObITh TOCTPOCHA CHCTEMa YIPABIISIO-
X BO3JEHCTBUI. BriOpanbl (1 000CHOBAaHBI) COOCTBEHHO BO3JICHCTBUS, CHOPMYIUPOBAH ME-
XaHMU3M MX BIMSHUS Ha pe3ylbTUPYIOIIME napaMeTpbl. Takke HeoOX0AUMO MPUBECTU MPOBEPKY
aJIeKBaTHOCTH MOCTPOEHHOM Mozenu paccmatpuaemoit I1TC.

B pe3ynbrate npoBe61eHHBIX UCCIIEAOBAHUM JOKHBI OBITh CIeNIaHbl BBIBOIbI, KACAIOLIHECS:

BO3MOKHOCTH TIPUMEHEHHS pa3pabOTaHHON MOJIENH, JJIsi PEIICHHs TOCTaBIICHHOW 3aj1a-
qu;

aJIeKBaTHOCTHU MOCTPOCHHOM Mojienu paccmaTtpuBaemoit [1TC;

JAaTbHEHIIEr0 MPAKTUYECKOTO MPUMEHEHUS! TOMYYEHHOM MOJENU AJis JOCTUKEHUU TO-
CTaBJICHHOM IIEITH.

B 3aBepiienun paboThl AenaeTcst BbIBOJA O JOCTHXKEHUH d(ddekTa 3a CuéT NPUMEHEHHUS Bbl-
OpaHHOr o Cpe/ICcTBA aBTOMATHU3AlINH.

8. ®OPMbI IPOMEXYTOUYHOM ATTECTAIIAU 11O UTOTI'AM ITPOU3BO/I-

CTBEHHOW IMPAKTUKHA

Ilo 3aBCPIUICHUHN HpOHSBO}ICTBCHHOﬁ MMPAaKTUKH CTYACHTHI IPCAOCTABIIAIOT 3aM0JTHCHHBIN

U 0(hOpMJICHHBI JHEBHHUK, B KOTOPOM OTpa)X€HbI 3TaIlbl MPOXOXKACHUS MPAKTUKU U JaHO 3a-
KJIFOUCHHS PYKOBOAUTEINIEH IIPAKTUKU OT NPEAIPUATUS U YHUBEPCUTETA, U OTUET 110 IPAKTHUKE.

ConepxaHue oTdeTa MO MPOU3BOJICTBEHHON MPAKTHKE JOHKHO OTBEYATh MOJYYEHHOMY

3aJ]aHUIO0 Ha MPAKTHKY U OBITH 0()OPMIICHO COTIIACHO TPeOOBaHMSIM (CM. TIpUIIOKeHHUE 1).

[To uToram mpaxkTHKu 0Oydarouuecs MoyiydaroT 3a4€T ¢ olleHKoN. OlLieHKa BhICTaBIsIETCS

Ha OCHOBAaHWUM OLICHKM, BBICTABJICHHOM PYKOBOAUTCIICM HNPAKTHUKU OT IMPCANPUATUA, U TIO PC-
3yJjibTaTaM 3alluThI OTUCTA.
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9. YYUEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE ITPO-
N3BOJCTBEHHOM ITPAKTUKH
a) CnucoK peKoOMeH/1yeMoi JIUTepaTyphl:

OCHOBHAasI
1. 3y6enko, B. JI. Cuctemsr ynpaienus crankoB ¢ UITY : yuebHoe mocoodue / B. JI. 3yOeH-
ko, H. B. EmenbsnoB. — Camapa : Camapckuil ToCy1apCTBEHHBIA TEXHUYECKUM YHUBEPCUTET,

ObC ACB, 2016. — 204 c. — ISBN 2227-8397. — TekcT : 31eKTpOHHBINA // DAESKTPOHHO-
oubnmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/90916.html
2. Onpoepr M.C. IMuTaninoHHOE MOJICTMPOBaHKE [ DISKTPOHHBIN pecypc]: yueOHoe moco-
oue/ Dnpbepr M.C., IprankoB H.C.— DnektpoH. TekcToBble nanHbie.— KpacHospck: Cubup-
CKHI (henepabHBIN YHUBEPCHUTET, 2017.— 128 c— Pexum JIOCTyTIA:
http://www.iprbookshop.ru/84350

3. HNocunesnu ['ennanuii bopucosuu. IlpukimanHas mexaHuka : s BTy30B / MocuneBuu
I'ennaauit bopucosuy, I1. A. Jlebenes, B. C. Ctpenses. - Mocksa : Mammunoctpoenue, 2013. -
576 c.

4. [Temepos, I'. . Meromonorus HAy9HOTO HCclenoBanus : yaeobnoe mocobue / I'. U. ITle-
uiepoB, O. H. Cno6otunkoB. — MockBa : HcTUTYT MUpOBBIX IuBMIM3anmii, 2017. — 312 c. —
ISBN 978-5-9500469-0-2. — TeKcT : 21eKTpOHHBIH // DnekTpoHHO-0nOmmoTeynas cuctema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/77633.html

JAOMOJIHUTEIbHAS JUTepaTypa:

5. UYepnaukos, Muxaunn CepreeBud. OCHOBBI KOMITBIOTEPHOT'O MOJEINPOBAHUS Te€OMETpHY -
ckux 00bekToB B cucteme Autodesk 3ds Max : ydeb.-meron. yka3anus / YepHukoB Muxami
CepreeBuy, O. B. Kenesnos, M. A. 3aiikun ; Yal'Y, ®MulT. - Viuesraosck : Ynl'VY, 2014. - 107
C.: WL

6. CycnoB Anatonuii I'puroppeBud. TexHOMOrus MamIMHOCTPOEHUS @ YYEOHMK AJI BY30B
1o Harpasil. MoAroT. "KoHCTpYKTOpCKO-TEXHOIOTHYecKoe obecrieueHre MalllMHOCTPOUTEIbHBIX
npousBoacTB" / CycnoB Anatonuit I'puropbeBuu. - Mocksa : KnoPyc , 2013. - 336 c.

7. PanxeBuu, S1. M. Metpomnorus, crangaptuzanus u ceptudukanus B 3 4. Yacts 1. Mer-
postorus : yueOHuK a5 By30B / SI. M. PagkeBuy, A. I'. Cxuptnaaze. — 5-e usz., nepepad. u go1.
— Mockaa : UznatensctBo HOpaiit, 2021. — 235 ¢. — (Bsicmee obpazoBanue). — ISBN 978-
5-534-01917-9. — Tekct : anekTponHbI // OOpa3zoBarenbHas miatdopma FOpaiir [caitt]. —
URL.: https://urait.ru/bcode/470691

8. PankeBuu, . M. Mertponorus, cranaaptusanus u ceptudukanus B 3 4. Yactes 2. Cran-
napTu3anys : yueOHuk Juis By30B / 5. M. PaakeBuu, A. I'. Cxuptianze. — 5-e usn., nepepad. u
nor. — Mocksa : M3marensctBo FOpaiit, 2021. — 481 ¢. — (Bricmee o6pa3oBanue). — ISBN
978-5-534-01929-2. — Tekcr : snexTpoHHbIH // OOpa3oBarenbHas miardgopma FOpaitt [caiit].
— URL.: https://urait.ru/bcode/470702

9. PanxeBuu, 5. M. Merponorus, cranaaptusanus u ceptudukanus B 3 4. Yacts 3. Cep-
tudukanus : yaeOHuK 1 By30B / 1. M. Pankesuu, A. I'. Cxuptianze. — 5-e usz., nepepa0. u
nor. — Mocksa : U3natensctBo FOpaiit, 2021. — 132 c¢. — (Bricmiee o6pazoBanune). — ISBN

978-5-534-08499-3. — Tekcr : anmexkTpoHHbIH // OOpa3oBarenbHas miaTdopma KOpalT [caiir].
— URL.: https://urait.ru/bcode/470703

10. I'mcmerynuu A. P.Co3nanue ynpaBisromux nporpaMm s ctaikoB ¢ UIIY B cucreme
Unigraphics NX 6.0 : y4e6.-meroa. ykazanus / A. P. I'mcmerynmun; Yal'yY, ®MulT. - Vibs-
HOBCK : Yal'V, 2011. - un. - 3arn. ¢ skpana; Mimeercs med. aHajor. - DJIEKTPOH. TEKCTOBBIC JIaH.
(1 daiin : 2,93 MO). - Tekcrt : anexTponHbIN. http://lib.ulsu.ru/MegaPro/Download/MObject/577
11.  EsceeB A. H. Muxenepnas rpaduka u reomerpuyeckoe mojenupoBanue B NX 8.0 :


http://www.iprbookshop.ru/77633.html
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yue0.-meroa. ykazanus / A. H. EBceeB, M. A. 3aiikun, M. C. Uepnukos; YalI'Y, ®MulT. -
Viesuosck : Yal'V, 2014. - http://lib.ulsu.ru/MegaPro/Download/MObject/488

12. EBceeB Anekcanap HukonaeBuu. TeopeTnueckue OCHOBBI TEXHOJIOTMH MPOU3BOJICTBA :
MeTo. mocobue 1o aucuuruinae "OCHOBBI TEXHOJOTHUYECKHUX MPOIECCOB U Mpou3BoACTB" / EB-
ceeB Anekcanap Hwuxonmaesuu; VYal'V, OMuMT. - Vassaock : VYal'V, 2014. -
http://lib.ulsu.ru/MegaPro/Download/MObject/460.

Y4eOHO-MeTOAuYeCKast

13.  IIpakTuko-OopuUEHTHpPOBAHHAS MOATOTOBKAa OaKalaBPOB 10 aBHAIIMOHHBIM HAIPABICHUSIM
. METOJ. MocoO0ue MO OpraHU3aluu MPAKTHUKO-OPHUEHTUPOBAHHON MOJTOTOBKU OakanaaBpoB IO
HarpaBi. "ABuactpoeHue, "ABTOMAaTH3aAMA TEXHOJ. MPOLECcCOB U Mpou3BoACTB", "CrucTeMHbIN
ananu3 u ynpasinenue" / A. P. 'mcmerymun, A. H. EBcees, O. 0. JleBkuna [u np.]; momx ooOmr.
pen. 1O. B. Ilonsuackosa ; YnlI'Y, ®DMUuAT. - Yaesaosck : Ynl'Y, 2017. - 3arn. ¢ skpaHa. -

OnekTpoH. TekcTtoBele gaH. (1 gaitn @ 725 Kb). - Tekct : 2IEKTPOHHBIN.-
http://lib.ulsu.ru/MegaPro/Download/MObject/900
14.  Meronuyeckue peKOMEHAALNU 10 CAMOCTOSITEIbHOM paboTe CTYJAECHTOB MPH HAMMCAHUU

KYPCOBBIX pabOT M MPOXOXKICHWHM BCEX BHJOB IMpakTUK. |JIs CTYJICHTOB HampaBlieHUs Oaka-
naBpuara 24.03.04 Asuactpoenue / A. P. 'mcmerynun, A. H. EBcees, O. 0. JleBkuna [u ap.];
Val'V, ®MUuAT. - Yaesaorck : Yial'VY, 2019. - 3arn. ¢ axpana; HeormyOnmkoBaHHBIN pecypc. -
OnekTpoH. TekcTtoBele gaH. (1 gaitn : 375 KO6). - Tekct : 2IeKTPOHHBIN.-
http://lib.ulsu.ru/MegaPro/Download/MObject/7927

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:

1.1. lludposoii obpazoBaTenbHblil pecypc IPRsmart : anekrponHo-OubnuoTeuHas cucre-
ma : caiitr / OOO Kommanus «Ai Ilu Ap Memua». - Caparos, [2022]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: uist 3aperucTpHUp. IMojib3oBaTencit. - Tekcr :
JJIEKTPOHHBIN.

1.2. O6pasoparenshas miathopma IOPAMT : oGpasoBaTenbHbI pecypc, SIeKTPOHHAs
oubnmorexa : caiit / OO0 DnekTpoHHOe mM3aatenbetBo FOPAWT. — Mockaa, [2022]. - URL:
https://urait.ru. — Pesxxum goctyma: st 3aperucTpup. mojab3oBareie. - TeKCT : JJIeKTPOHHBIN.

1.3. ba3za nanHbIX «OnekTpoHHast Oubnuoreka texunueckoro BY3a (O3bC «KoncynbTanT
CTYJEHTa») : 3JeKTpOHHO-OnMOnuoTeunas cucrema : cat / OOO Ilonurexpecypc. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum moctyna: Juis 3aperu-
CTpHP. OJIb30BATENEH. — TEKCT : 3JEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaya. DJIEKTPOHHAS MEIUIMHCKas OMOIMoTeKa | 6a3a JaHHbBIX : CaiT /
OOO Beicmiasg mkona opraHu3allid U YOpaBieHUs 3/paBooxpaHeHHueM-KoMIUIeKCHbIN Meau-
IIUHCKHI KOHCcanTUHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexxum nocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. bonpias MeguIMHCKas OMOINOTEKa : 3JIEKTPOHHO-OMOIMOTEUHAs! CUCTEMa : CalT /
0OOO byxkam. — Tomck, [2022]. — URL.: https://www.books-up.ru/ru/library/ . — Pesxxum moctyma:
JUISL 3apETUCTPUP. MOJIb30BaTENEN. — TEKCT : JIIEKTPOHHBIN.

1.6. OBC Jlans : anekrpoHHO-6ubIMOTeYHas cuctema : caiit / OO0 DBC Jlanb. — CaHKT-
[MerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexwum moctyna: s 3aperucTpup. MOIb-
30BaTesIeld. — TeKCT : JIEKTPOHHBIN.

1.7. 5BC Znanium.com : 35eKTpoHHO-0nOnoTeuHas cucrema : caiit / OO0 3HaHUyM. -
Mockaa, [2022]. - URL: http://znanium.com . — Pexxum gocrtyma : uist 3aperucTpup. Mojb30Ba-
Tenen. - TeKCT : 2JIeKTPOHHBI.

1.8. Clinical Collection : mayuno-unpopmannonnas 6a3a ganasix EBSCO // EBSCOhost
: [mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-
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https://www.studentlibrary.ru/cgi-bin/mb4x
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http://znanium.com/
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-e97828f9f7e1%40sessionmgr102
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1191-414b-8763-e97828f9f7e1%40sessionmgrl02 . — Pexum goctyma : JUisi aBTOPHU3. TOJIb30-
Baresieil. — TeKCT : AIEKTPOHHBIN.

1.9. baza nannbIX «Pycckuii Kak HHOCTPaHHBII © AJIEKTPOHHO-00pa30BaTEIbHBIN pecypc
JUI. MTHOCTpaHHBIX CTyaeHTOB : cat / OOO Kommanus «Ai Ilu Ap Menma». — Capartos,
[2022]. — URL: https://ros-edu.ru. — Pexxum noctymna: i 3aperucTpup. mosib3oBareieil. — TekcT
: DJICKTPOHHBIM.

2. KoncyasTanTlliroc [DnekTpoHHBIN pecype]: cpaBodHas mpaBoas cuctema. /000
«Koucyaprant [lmroc» - DektpoH. gaH. - Mocksa : KoncynerantlLitoc, [2022].

3. Ba3pl JaHHBIX EPHOTUYECKUX U3TAHMIL:

3.1. basza manHbIX nepuoguueckux m3manuii EastView : snexrponnsie xypHaisl / OO0
HBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum noctyna :
JUISl aBTOPU3. MOJIb30BaTenel. — TeKCT : 3JIeKTpOHHBII.

3.2. eLIBRARY.RU: nayunas snekrponHas 6ubmmoreka : caidt / OOO Hayunas Diek-
tponHas bubmnoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum moctyna : is aB-
TOPH3. IOJIb30BaTeNIel. — TEeKCT : IIEKTPOHHBIN

3.3. DnexTponHas Oubnmoteka «M3garensckoro noma «IpedennukoB» (Grebinnikon) :
anekTpoHHass OubOiamoreka / OOO WJ| I'pebennukoB. — Mocksa, [2022]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum mocTyna : i aBTOPH3. MMOJIb30BATEIICH.
— TeKCT : ANEKTPOHHBIN.

4. MenepanbHas rocyaapcTBeHHasi MH@opmamuonnasi cucrema «HanmonanbHas
3JIeKTPOHHAsI OHOJIHOTEKAY : dIIeKTpOHHAs OubroTeka : caiit / ®I'BY PI'B. — Mocksa, [2022].

— URL: https://H36.pd. — Pexum noctyna : s nonb3oBareneil HaydHoi 6ubanoreku. — TekcT :
AIEKTPOHHBIN.

5. SMART Imagebase : nayuno-undopmanumonsas 6asa nanueix EBSCO // EBSCOhost :
[mopTau]. — URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum 1ocTyma : A aBTOPH3.
noJyib3oBarenei. — M3o0pakeHue : 3JeKTpOHHBIE.

6. ®egepanbHbIle HHPOPMANMOHHO-00Pa30BaTe/IbHbIC IOPTAJIBI:

6.1. ExuHoe oKHO JocTyma K 00pa3oBaTelbHBIM pecypcam : (heaepasibHblid mopTan . —
URL: http://window.edu.ru/ . — TeKcT : 2IeKTPOHHBI.

6.2. Poccuiickoe obpa3oBanue : (henepanbHbiid mopran / yupeauteiib OTAY «DULTO».
— URL: http://www.edu.ru. — TekcT : 3MeKTPOHHBIH.

7. O6pa3oBaTesabHble pecypebl Yal'y:

7.1. DnexrponHas Oubnauoreunas cucrema Yil'V : Moaynb «DJNEeKTpOHHAs OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dxcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYIIA : JUIS TIOJIb30BaTeNel HayqyHoil OMOnmmnoTeku. — TEeKCT : 3JeKTPOHHBIH.

CornacoBaHo:
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8) Ilpogheccuonanvhnuie 6a3vt 0anHbIX, UHPOPMAUUOHHO-CRPABOYUHBLE cucmembl 2022

1. D/1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:
1.1. Hudposoit o6pazoBarenbHblit pecypc [PRsmart : anekrponHo-61OIMOTEUHAS CUCTE-
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https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
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http://window.edu.ru/
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MHUHHCTEPCTBO HAyKH U 0Opa3oBaHus PO
N o ®dopma
Y IpSHOBCKUI TOCYIAPCTBEHHBIH YHHBEPCUTET
®-IIporpamma npaktuku BO (6akanaspuar) 2022

ma : cadt / OOO Komnamusa «Ai Ilm Ap Menmua». - Caparos, [2022]. — URL:
http://www.iprbookshop.ru. — Pexxum gocTyma: uis 3aperMCTpHp. Mojb3oBarencit. - Tekcr :
AJIEKTPOHHBIN.

1.2. O6pasoarenphas miarhopma FOPAUT : oGpa3oBaTeinbHbll pecypc, IEeKTPOHHAS
6ubamorexa : caiir / OO0 Dnekrponnoe m3atensctBo OPAWT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxum goctyrma: 1jst 3aperucTpup. moap30Bareie. - TEKCT : JIIeKTPOHHBI.

1.3. ba3za manHbIX «2nekTpoHHas OubimoTeka Texanueckoro BY3a (ObC «KoncynbranT
CTYJICHTa») : DJIEKTPOHHO-OMOMMoTeuHas cuctema : cailt / OOO Ilonutexpecypc. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nmoctyna: ans 3aperu-
CTpHp. OJIb30BaTeNIe. — TEKCT : AJIEKTPOHHBIMN.

1.4. KoHCynbTaHT Bpada. DJICKTPOHHAS MEIUIIMHCKAs OnbmuoTeka : 0aza JaHHBIX : CalT /
OOO Bpeicmias 1mIKoJIa OpraHU3alMy W YIPaBICHUS 3paBOOXpaHeHUEeM-KOMIUIEKCHBIH Meau-
UHCKHI KoHcanTuHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum mocryma:
JUTSL 3apETUCTPUP. MOJIb30BaTeNel. — TeKCT : AIeKTPOHHBIH.

1.5. Bonburas MmeauiMHCKast OMOIMOTEKA © AICKTPOHHO-OMOIMOTEYHAs CUCTEMA © CalT /
OOO bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryna:
JUISL 3aPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.6. ObC Jlans : anekTpoHHO-6nOMMOTEeYHast cucteMa : caiiT / OO0 3BC Jlanp. — CaHKT-
[MerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexwum moctyna: s 3aperucTpup. Mojib-
3oBaTesed. — TeKCT : 3JIeKTPOHHBI.

1.7. OBC Znanium.com : 31eKTpoHHO-OnOIMoTeuHas cucrema : cat / OO0 3HaHHyM. -
Mockaa, [2022]. - URL: http://znanium.com . — Pexxum toctyma : st 3aperucTpup. moJib30Ba-
TeJeh. - TEeKCT : ANEeKTPOHHBIN.

1.8. Clinical Collection : Hayuno-unpopmaimontas 6a3a nanusix EBSCO // EBSCOhost
. [mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-
1191-414b-8763-e97828f9f7e1%40sessionmgrl02 . — Pexum moctyma : JIsl aBTOPHU3. TOJIB30-
Barenen. — TeKCT : 2JIEKTPOHHBI.

1.9. ba3a nanubIX «Pycckuil Kak HHOCTPaHHBII : 3JIEKTPOHHO-00pa30BaTENbHBINA pecypc
JUIsl MHOCTpaHHbIX cTyaeHToB : calt / OOO Kowmmnanus «A# Ilu Ap Meaua». — Capatos,
[2022]. — URL: https://ros-edu.ru. — Pexxum poctyma: [ist 3apeructTpup. moib3osareneii. — Tekct
. DJIEKTPOHHBIMN.

2. Koncyabsrantllinioc [DnexTpoHHBIH pecypc]: cnpaBouyHas mpaBoBas cuctema. /OO0
«Koncynberant [Imtocy - DnexktpoH. naH. - Mocksa : Koncynerantllroc, [2022].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. baza ngannbix nepuonnueckux m3gaHuil EastView : anextponnsie xypHaisl / OO0
MBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum mocTyma :
JUISl aBTOPH3. MOJIb30BaTeNel. — TEeKCT : 3JIEKTPOHHBIM.

3.2. eLIBRARY.RU: nayunas snektponHas 6ubnuoteka : caint / OOO Hayunas Dnek-
TpouHast bubmuoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexwum moctyma : st aB-
TOPU3. MOJIb30BaTENIeH. — TEKCT : 3IIEKTPOHHBII

3.3. DnexTponHas 6muoimoteka «M3marenpckoro noma «I'pebennnkoB» (Grebinnikon) :
anexkTpoHHass Oubmmorexka / OOO W] I'pebennmkoB. — Mocksa, [2022]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyna : Jyis aBTOpH3. TOJIb30BATEIICH.
— TeKCT : PIEKTPOHHBIM.

4. ®enepanbHasi rocyaiapcrBeHHas umHpopmanuoHHasi cucrema «HanumonaabHas
3JIEKTPOHHAsI OUOJMoTeKa» : HIeKTpoHHast Oubmmoreka : caidt / ®I'BY PI'b. — Mockasa, [2022].
— URL: https://H36.pd. — Pexxum goctyna : 1uid nonap3oBaTenei HayuyHoi 6ubimoreku. — Tekcr :
AIIEKTPOHHBIN.

5. SMART Imagebase : nayuno-uHdopmaironHas 6a3a ganueix EBSCO // EBSCOhost :
[mopTai]. — URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
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1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum noctyma : ajisl aBTOPH3.
noJjp3oBarenei. — M3o0paxeHue : 3JeKTPOHHEIE.

6. ®enepanbHble HHPOPMALMOHHO-00pa30BaTebHbIE MOPTAJIbI:

6.1. EnnHoe OKHO J0CTyna K 00pa3oBaTelbHBIM pecypcaM : (elepalibHbId mopTan . —
URL: http://window.edu.ru/ . — TeKcT : 3JI€KTPOHHBIIA.

6.2. Poccuiickoe oOpa3oBanue : dhenepanbublid moptan / yupeaureib OIAY «DULTO».
— URL: http://www.edu.ru. — Tekcr : 3J1eKTpOHHBIHA.

7. O0pa3oBaTenbHbIe pecypebl Yal'y:

7.1. DnexkrponHas 6ubnuoreynas cucrema Yiul'V : Moaynb «DIeKTpoHHAs OMOIMOTEKa
ABUC Mera-ITPO / OO0 «/lata Dkcrpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTA : JUIA TOJIb30BaTeIel HayqHO OMOIMoTeKu. — TeKCT : 3JeKTPOHHBIN.
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

Hns kypea «lIpenaumiomMHas IpakTHKa» UCIONb3YyeTCs J1abopaTropusi MporpaMMHUpoBa-
Hus u3Mepenuit ¢ nomompio KM VJIK «lludpoBbie TeXHOTOTHM», a TaKKe KOMIIBIOTEPHBIN
KJIacC, OCHAIEHHBIH 10 MepcoHanbHBIMU KOMIIBIOTEPAMHU C YCTAHOBJICHHBIM JIMLEH3UOHHBIM
nporpamMmmubiM obecriedeHreM CATIAVS5R16 u NX 8.0. MynbsTrMenna mpoeKkTop ¢ SKpaHOM U
HOYTOYK, /U BBIBOJIA IPE3EHTAL[MIOHHOIO MaTepHasa Ha KpaH.

11. CHEIIMAJIBHBIE YCJIIOBUSA JJISA OBYYAIOIIUXCSA C O'PAHUYEHHDbI-
MM BO3MOXHOCTAMMU 310POBbSA

Ooyuaronmecss ¢ OB3 1 uHBaIMIbl MPOXOJAT MPAKTUKY COBMECTHO C APYTUMHU 00y4aro-
mMMHKCS (B y4eOHOM TpymIe) Wik HHAUBUAYAIBHO (110 JINYHOMY 3asIBJICHUIO 00yYaroIerocs).

OmnpeneneHne MecT MPOXOXKJIEHHUs MPakTUKH Juid oOyuatomuxcs ¢ OB3 u uHBanuaoB
OCYIIECTBIISIETCS] C YYETOM COCTOSIHHS 370POBbsl U TpeOOBaHUI K MX JOCTYIHOCTH JUIsl TaHHOM
Kateropuu oOydaromuxcs. [Ipu ompeaeneHun MecT M yCIOBHH (C yu4€TOM HO30JI0IMYECKOMH
TpYNIbl ¥ TPYNNbl UHBAIMIHOCTH O0YYarolerocs) MpoXoXxaAeHus y4eOHONW M IPOU3BOJCTBEH-
HOW TMpPaKTHK JI JaHHOM KaTeropuu JIML[ YYUTBHIBAIOTCS WHAMBHUIYyaIbHbIE OCOOCHHOCTH 00Y-
YaIOIMIMXCA, a TAKXKE PEKOMEHIAlUN MEIUKO-COIIMATbHOW AKCIEPTU3bl, OTPAKEHHbIE B UH/INBU-
NyalbHOM IporpaMMe peadmInTaluy, OTHOCUTEIBHO PEKOMEHI0BAaHHBIX YCIOBHH U BUAOB TPY-
Ja.

[Ipu ompenenenun Mecrta mpakTHKU Juisi oOyuaromuxcst ¢ OB3 u uHBanugoB ocoboe
BHUMaHUE yjensercss 0e30MacHOCTH TpyZAa M OCHAIIEHUIo (00opymoBaHMIO) pabouero mecra.
Paboune mecTta Ha MPaKTUKY MPEIOCTABIAIOTCS MPOPUIBHON oOpraHu3alyel B COOTBETCTBUU
CO CJICAYIOUIMMHU TPEOOBAHUSIMHU:

— i odyyaromuxcsi ¢ OB3 u MHBaJIMI0B N0 3PEHUIO0 - CJIA0OBMAAIIMX: OCHAILICHUE
CHenuanbHOro pabouero mMecra OOLIMM M MECTHBIM OCBELICHHEM, 0OecneunBaronmM oOecrpe-
MATCTBEHHOE HAXOXJEHHE yKa3aHHBIM JIMIIOM CBOETro paboyero MecTa U BHIIOJHEHUE MHAUBH-
JyalbHOTO 3a/laHMs; HaJIMYUe BUCOyBEIMUNTENEeH, JTyI;
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— nJs odyyaromuxcs ¢ OB3 n MHBaINA0B N0 3pPEHHUIO - CJIeNbIX: OCHALEHUE CIEIU-
abHOrO pabouero mecra TU(MIOTEXHUYECKUMHU OPUEHTHPAMHU U yCTPOIHCTBAMHU, C BO3MOXKHO-
CTBIO HCIIOJI30BAHUS KPYIHOTO pelibe(pHO-KOHTpacTHOro mpudTa u mpudTa bpaiins, akyctu-
YEeCKMMHU HABUTAIIMOHHBIMH CPEICTBAMH, 00ECIEUNBAIOIIMMU OECIPENATCTBEHHOE HaXOXKICHUE
YKa3aHHBIM JIMIIOM CBOETro pabouero MecTa U BHIIOJHEHNE UHIUBUIYaTbHOTO 3a/IaHuUs;

— nJs odyvyarommxcst ¢ OB3 u mHBAIMI0B MO CJIYXY - ¢JIA00CTBIIIALINX: OCHALICHHUE
(o0opynoBaHu€) CHEUAIBHOrO pabodero Mecra 3BYKOYCHUIIMBAIONICH ammapaTypoi, Tenedona-
MU JJI51 CIa0O0CIBIIIAIINX;

— nJs odyyaromuxcsa ¢ OB3 n mHBaIMI0B MO CJAYXY - IVIyXHX: OCHAILEHUE CIEIU-
QIBHOTO paboyero MecTa BU3YaJIbHBIMUA MHAWKATOPaMHU, PE0OpPa3yOIIMMU 3BYKOBBIE CUTHAJIBI
B CBETOBBIC, PEUEBbIC CHTHAJbl B TEKCTOBYIO OETYIIyIO CTPOKY, Il OeCHpensTCTBEHHOTO
HAXOXKJCHUS YKa3aHHBIM JIUIIOM CBOETro pabodero MecTa M BBINOJHEHHS WHAWBUIYAILHOTO 3a-
JaHUS;

— pas odyvaromuxes ¢ OB3 u uHBaJMAOB ¢ HapyumieHHWeM (yHKUMi ONOpPHO-
JABUTaTEeJILHOT0 amnmapara: o0opynoBaHHe, 00ECIICUMBAIOIIEE PEATH3AIHNI0 IPTOHOMHUYECKUX
MPUHIMIIOB (MaKCUMAJIBHO yJOOHOE ISl HHBAJIWA PACIOJIOKEHHE DJIEMEHTOB, COCTABIISIIOIINX
paboyee MecTO); MEXaHU3MBI U yCTPOWUCTBA, IO3BOJISAIOIINE U3MEHATh BBICOTY U HaKJIOH paboueit
MOBEPXHOCTH, MOJIOKEHUE CUACHbSI padOUero CTyla Mo BbICOTE U HAKJIOHY, YIoJl HAKJIOHA CIIHUH-
K1 paboyero CTysa; OCHAIEHHWE CHELHUAIBHBIM CUACHbEM, O00ECHEYMBAIOIIUM KOMIIEHCAIUIO
YCHUJIUS TIPU BCTaBaHUU, CIICHUATBHBIMU MIPUCIOCOOICHUSIMHU I YIIPABICHUS U 00CTYKHUBaHUS
3TOro 000PYIOBaHUS.

VYcioBust opraHM3aldy U MPOXOXKACHUS MPAKTUKU, OATOTOBKU OTYETHBIX MaTe€pHUajoB,
IIPOBEJCHUS TEKYILEro KOHTPOJIS U MIPOMEXYTOUHOM aTTeCTalluu 110 IPAKTUKE 00ECIIeUnBAIOTCS
B COOTBETCTBHUH CO CIICAYIOIUMU TPEOOBAHUSIMHU:

— OObewM, Temr, GOPMBI BBHIIOIHEHUSI HHANBHIYaTHbHOTO 3aJaHHs Ha TIEPUOJ] TIPaK-
TUKU yCTaHABIUBAIOTCS MHIUBUAYAJIBHO JJIs KaX/I0T0 00YyYaroLIerocs yKa3aHHbIX KaTeropuii. B
3aBUCHUMOCTH OT HO30JIOTMM MaKCHMaJbHO CHI)KAIOTCS NMPOTUBOIOKAa3aHHbIE (3pUTENbHbIE, 3BY-
KOBBI€, MBIILICYHBIC U JIp.) Harpy3Ku.

— VY4yeOHble U yueOHO-METOIUYECKHE MaTepuabl 10 MPAKTHUKE MPEICTABISIOTCS B
pasznuuHbIX (hopmax Tak, 4ToObl oOyuarouuecs ¢ OB3 u nHBanuAbl ¢ HApyILIEHUSAMHU CiIyXa IMo-
dy4aaud HH(OpManuio BHU3yaJdbHO (JIOKYMEHTAllMs MO MPAKTUKE I€4aTaeTcs YBEIUYEHHBIM
mpudToM; MPEAOCTABISAIOTCS BUAEOMAaTepUaibl M HAIJISIAHbIE MaTepHallbl M0 COAEPKAHHUIO
NPaKTUKH), C HApYIIEHUSIMH 3pEHHs — ayJualbHO (HalpUMep, C UCHOJIb30BAHUEM IPOrpamMM-
CHHTE3aTOPOB PEUM) WIH C TTOMOIIBIO TU(HIOMH(POPMAIIMOHHBIX YCTPOUCTB.

— @opma MpoBeIeHUs TEKYILEro KOHTPOJIS YCIIEBAaEMOCTH U MTPOMEKYTOUHOH aTTe-
crauuu ans odydaromuxcs ¢ OB3 1 MHBaINAOB yCTaHABIMBACTCSA C YYETOM MHJIMBUAYAIbHBIX
MCUXO(PU3NUECKIX 0COOCHHOCTEH (YCTHO, TUCEMEHHO, MIPU MTOMOIIM KOMITBIOTEpA, B (hopme Te-
cTHpoBaHus U T.1.). [Ipy HEOOXOIUMOCTH O0yYaroImeMycsl NMPeIOCTaBISIeTCs TOMOJHUTENbHOE
BpEMsI JJIsl TIOATOTOBKU OTBETA W (WMJIH) 3allIUTHI OTYETA.

t;ﬁé‘b -

PazpaboTunk _ JIOTIEHT _ A.H. EBceeB

MOJIUCH JIOJDKHOCTh dUO
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B) IIpodeccuonanbHbIe 0a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI
1. DJ1eKTPOHHO-0H0IHOTEYHbIE CUCTEMbI:

1.1. Iludposoii obpazoBarenbHblii pecypc I[PRsmart: 31nexkTpoHHO-OMOIMOTEUHAS
cucrema: caitr / OOO Kommanus«Ait Ilu Ap Menua». - Caparos, [2024]. -
URL:http://www.iprbookshop.ru. — Pexxum noctymna: asns 3aperucTpup. nojab3oBaresnei. - TekcT :
3JIEKTPOHHBIM.

1.2. O6pasosarenshas miathopma FIOPAUT :06pa3oBaTenbHEI pecype, dIEKTPOHHAS
oubmuoreka : caiit / OOO DnekTpoHHOE m3narensctBo«FOPAUT». — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum goctyna: jyist 3aperucTpup. mojab3oBaresie. - TeKCT : 2IeKTPOHHBIH.

1.3. ba3za manubIx «OnekTpoHHas 6ubnmoreka rexunyeckoro BY3a (OBC «Koncynbrant
CTYJICHTa»): JIEKTPOHHO-0MOmoTeuHas cucrema : cat / OOO «llomurexpecype». — MockBa,
[2024]. “URL:https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: ans 3aperucTpup.
MoJIb30BaTeNeh. —TeKCT : JIEKTPOHHBII.

1.4. KoHCcynbpTaHT Bpaya. DNEKTPOHHAS MEAUIIMHCKAs OubaroTeka :0a3a NaHHBIX : CalT /
OOO «Bpicmias mKoja OpraHu3allid M YIPaBICHUS 3JpaBoOXpaHeHHEeM- KoMIUIEKCHBIM
MEAMIIMHCKUI KOHCanTUHT». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.5. bonpmias MegUIIMHCKas OUOINOTEKA : DIEKTPOHHO-OMOIMOTEUHAs CUCTEMA : CalT /
00O «bykamny. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryna:
JUISL 3aPETUCTPHUP. IOJIb30BaTeNIeh. — TEKCT : 3JIEKTPOHHBIM.

1.6. OBC Jlanp: snekTpoHHO-OMOMMOTeUHass cuctema : caiit/ OO0 DBC «Jlawby. —
CankrllerepOypr, [2024]. —URL:https://e.lanbook.com. — Pexxum noctyma: ans 3aperucTpup.
MoJIb30BaTeNeh. —TeKCT : JIEKTPOHHBII.

1.7. OBC Znanium.com: 371eKTpOHHO-O0uOIMoTeyHas cucremMa : caidt / OO0 «3HaHmYMY.
- Mocksa, [2024]. - URL: http://znanium.com. — Pexum pgoctyna: s 3aperucTpup.
IIOJIB30BAaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. Koncyabrantllmoc [DnekTpoHHBIN pecypc]: cnpaBouyHas mpaBoBas cuctema. /OO0
«Koncynbrant ITnrocy - DnektpoH. naH. - Mocksa : Koncynerantllntoc, [2024].

3. eLIBRARY.RU: nayuynas snektponHas Oubnmoreka : caiit / OOO «Hayunas
OnekrponHas bubmmoteka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum noctyna : ans
aBTOpH3. MOJIb30BATENEH. — TEKCT : AJEKTPOHHBIN

4. ®enepanbHasi rocyaapcrBeHHass mHpopmanuoHHasi cucremMa «HamuonaabHas
JIEKTPOHHAasi OM0JIMoTeKa»: IeKTpoHHas oubmmoreka: caiit / ®I'BY PI'b. — Mocksa, [2024].
URL:https://H36.pd. — Pexxum goctyna: ans moib3oBareseil HaydyHOW OMOIHOTeKu. —Tekcr :
3JIEKTPOHHBIM.

5. Poccuiickoe obpazoBanue: ¢enepanbHblii mopran / yupeaurens GIAY «DUL[TO». —
URL: http://www.edu.ru. — TekcT : 37€KTPOHHBIA.

6. DaexTponHasi oubdauoTeynas cucrema Yal'y : moxynb «DnekTpoHHast OMOIHOTEKa
ABUC Mera-ITPO / OO0 «Jlata Dxcnpeccy. — URL:http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA :JIJIs1 TI0JIb30BaTeNeil HayuyHOH OUOIMOTeKkH. — TeKCT : AIeKTPOHHBIH.
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