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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 JAaHHOMY HarpaBJICHUIO
OakanaBpa, a TaKKe IOJIY4YEHUE MPAKTHUECKUX HaBBIKOB NMPO(ECCHOHAIBHON IesITeNbHOCTH B
BbIOpAaHHOM CTPYKTYPHOM MOJPAa3/IEICHUH IPEANIPUATHS UM YHUBEPCUTETA.

3agayamMu IPOU3BOICTBEHHON NTPAKTUKHU SBIIAIOTCS:

e cOop, cucremaru3aius U 00001IeHNE IEPBUYHBIX MaTEPUAIIOB IO BOIIpOcaM, pa3padaThl-

BAaEMbIM CTYIEHTOM IPH BBIIIOJHEHUN KYpCOBOM paboTHI,

e paboTa ¢ COBPEMEHHBIM IPOrPaMMHBIM 00ECHEYEHHUEM KOMIIBIOTEPHOTO MOJEIUpPOBa-

HUS;

® [IPOCKTUPOBAHHUE TEXHOJIOTMYECKHUX IMPOLIECCOB U3TOTOBJICHUS JETANIEH 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 IMTPAKTUKHU B CTPYKTYPE OOII

[IpousBonacTBeHHass mpaktuka Bxoaur B Osok b2.B.02(II). Ilpaktuku u HaydHO-
uccienoBareabckas padoTa.

B pamkax mpou3BOJCTBEHHOW MPAaKTUKH B (OpME HAYYHO-UCCIIEJOBATEIbCKON pabOThI
CTYJEHTBI NOJIY4ar0T IPAKTUYECKUE HABBIKM IPUMEHEHUS TEOPETUYECKUX 3HAHUM, MOTydacMbIX
B paMKax KOHCYJbTallUd U TPAKTUUYECKUX 3aHATUN C PYKOBOJIUTENIEM MPAKTHUKUA U CaAMOCTOS-
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 PE3YJIBTATAMM OCBOEHMUS OITIOII BO

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

I1K-1 Cnocoben pa3zpabaTbiBaTh TEXHOJOTHYECKHE IMPOIECCHl M3TOTOBICHMS JeTalleit
MAaIIMHOCTPOCHUA

I1K-2 CnocobeH mpoeKTHpOBaTh TEXHOJIOTMYECKOE OCHAIllEHHE PaboyrX MEeCT MEeXaHOo-
00pabaThIBaroIIero Npou3BOICTBA

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

IIK-4 CrnocoGeH pazpabaTbiBaTh TEXHOJIOTHIO U MPOTPaAMMbl U3TOTOBJICHUS JeTajeil Ha
crankax ¢ UITY

[IK-5 CmocoOeH mpoBOAWTH pacueThl MO OMPEISICHUI0 HArpy30K Ha arperarbl JieTa-
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 KHHEMAaTHUYECKUX PAcYETOB y3JIOB

I1K-8 Cmocoben pa3pabaTeiBaTh TPEXMEPHBIE MO JIETATEILHOTO amiapara, 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 aHAIM3 OPTaHU3AIMOHHON CTPYKTYpPBI YIIPABJICHUS Opra-
Hu3anuen, "HGOPMallMOHHBIX B3aUMOCBSI3EH MMOApa3IesieHuid, obecredeHus moapas3aesieHuil op-
raHu3aluu pecypcamu

YK-1 CnocobeH ocymiecTBIsATh MOUCK, KPUTUYECKUN aHaIN3 M CUHTE3 MH(OpManuu,
IPUMEHSTh CUCTEMHBIN TIOJIXOJ] 111 pELIEHMSI TIOCTABJICHHBIX 33]1a4

YK-4 Cnoco0GeH OCYIIECTBIATh ACIOBYIH0O KOMMYHHUKAITUIO B YCTHOW W THCHBMEHHOMN
¢dopMax Ha rocynapcTBeHHOM si3bike Poccuiickoit @enepani 1 HHOCTPAaHHOM(BIX) SI3bIKE(aX)

Hnoekc u
HaumeHnosa-
e Ilepeuenv nnanupyemulx pe3yibmamos 00yueHus no OUCYUNIUHe (Mczdymo),

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

Crocoben o CUCTEeMHBIN ITOJIX O/,
OCYILIECTB- « OCHOBBI 001IeH (Qrocoum; OCHOBHBIE COBpeMeHHbIe (procodckue Hampas-
JSATh TIOUCK, | JIEHUS ¥ KOHLIETIIMU; OCHOBBI CHCTEMHOTO MTO/IX0/1a B HayKe,
KPUTHYCCKHI | « OCHOBHBIC TOHSATHS M PE3yJbTAaThl MAaTEMATHUYECKOTO AHAIN3a; AJITOPUTMBI
aHanu3 U | IOWCKa €CTECTBEHHOHAYYHOW MH(GOpMaIlUU; OPUEHTUPOBATHCS B HHOCTPAHHBIX
CHHTE3  HWH- | SI3BIKAX CO CIIOBAPEM.
dbopmarumy, o OCHOBHBIE TIOHATHUSA, YTBEPKACHHUS, a TaK K€ METOIbI UCCIEeIOBAaHUS, METO -
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 TIOUCK, KPUTUYECKUI aHAIIN3 U CUHTE3 MH(OpMAINH, TPUMe-
HSTh CUCTEMHBIN OJIXO JJIs PEIIeHUs OCTaBIEHHBIX 3a]1ay.

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(OPMAIMIO AT HAyYHO-TIPAKTUYECKOW 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/IquKOFO aHaJIn3a U CUHTEC3a I/IH(l)OpMaIII/II/I, CUCTCM-
HBIM IMOJXO0JIOM JUJIsl PELIEHUS TOCTABJICHHBIX 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 3aJJa4 MaT€MaTHYCCKOI'O aHaJlu3a, HaBbIKaMH
YCTHOHM M MUCbMEHHOM peur yueOHOT0 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 IPaMMAaTHUECKHUE TEMbI HHOCTPAHHOTO
A3BIKA;

o o0mue CBe/IeHUsI O COBPEMEHHOM PYCCKOM HAallMOHAJIbHOM SI3BIKE: CTaTycC-
HBbIE XapaKTEPUCTUKH, OCHOBHBIE BEXM HUCTOPHUYECKOIO Pa3BUTHUSA, CUCTEMHOE
YCTPOMCTBO;

e OCHOBHBIE JMHIBOPEUEBEAUECKUE MOHATHS (SA3bIK, pedueBas NesATeIbHOCTh U
€€ BUIBIL, KYJIbTYpa Pe4M, TUIIBI PEYEBOU KYJIbTYpHI; JINTEPATYpPHBIN SA3BIK, JUa-
JIEKT, >KAprOH, IPOCTOPEYHE; SI3bIKOBAasi HOpMa U €€ THUIIBI; peueBas KOMMYHHU-
Kalus U €€ CTpyKTypa, KOMMYHMKATUBHAs! CUTYyalusi, KOMMYHUKAaTUBHbBIE LEIIH,
KOMMYHHKAaTHBHbIE KaueCTBa PeYH, KOMMYHUKATUBHbIE HOPMBI, (DYHKIIMOHAIb-
HBIE€ CTUJIM PEYH, STUYECKHUE HOPMBI PEUEBOT0 OOIIEHNUS);

e  YCTPOMCTBO CTWJINCTUYECKOW CHCTEMBI COBPEMEHHOI'O PYCCKOrO JIATEpa-
TYPHOTO SI3bIKa;

e  HOPMBI HAy4YHOrO CTWIS peuM, TpeOOBaHUs, MPEIAbABISEMbIE K SI3bIKY U
CTWJIIO aKTyaJbHO 3HAUMMBIX JJIsl y4E€OHOH IESATENIbHOCTH >KaHPOB HAy4YHOI'O
CTHJISL PEUYM: aHHOTALMHU, KOHCIIEKTa, HAyYHO! CTaTbU, TE3UCOB, pedeparta, 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, NMPUMEHSS MPOCMOTPOBBIM, O3HAKOMUTEINIBHBIMH,
M3YYaIOIUNA U OUCKOBBIN BUABlI YTEHUS; TIOHUMATh ayTEHTUYHYI0 MOHOJIOTHU-
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 KOHTAKTE€ C MApTHEPOM, a TAK)KE€ B 3allUCH Ha pas3-
JIMYHBIX HOCUTEISX;

e  HCIOJB30BaTh 3HAHHE PYCCKOTO s3bIKa B MPO(GECCHOHATBLHON NeATeNbHO-
CTH, COLMAIbHON M MNpodeccHOHaTbHON KOMMYHHUKALlUU U MEXKIUYHOCTHOM
00IIIeHUH,

e  TIPUMEHATH JIMHIBOPEUEBEIUECKHE MOHITHS JJI aHAJIU3a aKTyaIbHOU SI3bI-
KOBOU U PEUYEBOU CUTYyalUU;

e IPOTHO3UPOBATH MOCIEACTBUS CBOEH pEeUM C YU4ETOM OCOOEHHOCTEH KaHpa
peun, CUTyaluu U aJpecara;

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

e  aHAIM3HPOBATh COOCTBEHHYIO U UYXKYIO pedb C HOpPMAaTUBHOW M KOMMYHHU-
KaTUBHO-PEYEBOM TOUKU 3PEHUS; paclio3HaBaTh, KBATU(UIIUPOBATh U PEJAKTH-
pOBaTh peueBble OMIMOKHM B YCTHOM M MUCbMEHHOM peyH.

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

e  HCIONB30BaTh 3HAHME HOPM HAYYHOIO CTWISL PEYd IMPH CO3/JAaHUM COO-
CTBEHHBIX MHCbMEHHBIX TEKCTOB AHPOB aHHOTAI[MH, KOHCIIEKTa, TE3UCOB, pe-
depara;

e  HCHOJb30BaTh 3HAHUE HOPM O(UIIMATBLHO-JEIOBOTO CTUJIS PEeYd IpU CO-
CTaBJICHUH OCHOBHBIX JIEJIOBBIX JOKYMEHTOB;




MHUHHCTEPCTBO HAyKH U 0Opa3oBaHus PO
YI1bTHOBCKMI TOCY1apCTBEHHbINM YHUBEPCUTET

®dopma

®-IIporpamma npaktuku BO (6akanaBpuart)

2021

. HCIIOJIb30BATh JIMHIBUCTHYCCKUC CJIOBAPHU W CIPABOYHUKH JII PCHICHUSA
Pa3IUuYHbBIX KOMMYHHKATHUBHBIX U [TO3HABATCIIBHBIX 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, Mpe-
3€HTalus, JOKJIAJ MO CHEeIHATbHOCTH; JIEKCHUECKUM MHUHUMYMOM, TpaMMaTH-
YECKUM MaTe€pUajIoM U T.1.

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

e  HaBBIKAMHM apTyMEHTHUPOBAHHOTO U3JI0KEHUS COOCTBEHHOW TOYKH 3PEHMUS;
pedepupoBanusi U AHHOTUPOBAHUS HAYYHOM JINTEPATYPhI; COCTABJICHHUS OCHOB-
HBIX O(HIMATIEHO-JIEIOBBIX TEKCTOB; TPAMOTHOTO IMHCHMA.

[K-1

Criocoben 3HaTh:

paspabarsl- e  crnocoObl pealn3alud OCHOBHBIX TEXHOJOTMYECKUX IMPOILIECCOB, aHATUTH-

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

JIOTHYCCKHUC ®  OCHOBHBIE CIIOCOOBI U3TOTOBJICHUS ACTAICH 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 MAaTePUANbl JIJISI U3TOTOBJICHUS
15631 (117178
Baaners:
e  HaBBIKAMH Pa3pabdOTKH TEXHOJIOTUYECKUX MPOIIECCOB M3TOTOBICHUS JETa-
JIeil MallTUHOCTPOCHUS
®  WMETh ONBIT: PAOOTHI C CHCTEMaMHU KOMITBIOTEPHOTO TIPOSKTHPOBAHUS;
®  HaBBIKAMH TPOCKTUPOBAHUS PEXKYIIETO WHCTPYMEHTA C MOMOIIBIO COBpE-
MeHHbIX CAD- cuctem.
e METOJAAMHM CTAHJIAPTHBIX HCHBITAHUH TIO  OMNpPENeICHHI0  (DHU3HKO-
MEXaHHYECKUX CBOWCTB M TEXHOJIOTHMYECKHUX ITOKA3aTelieii MaTepralioB M TOTO-
BBIX W3JIEJIHHA, CTAHAAPTHBIMU METOJAMU MX MPOEKTUPOBAHMUS, TPOTPECCUBHBI-
MU METOJaMH SKCIUTyaTalluy U3JICITHIA.

I1K-2 3HaTh:

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

MPOEKTUPO- [IMH 00IEMAIIMHOCTPOUTENLHOTO Ha3HAUCHUSI.

BaTh TEXHO- e CpEACTBAa aBTOMATH3aIlMU TEXHOJOTHYCCKUX TIPOIECCOB U IPOM3-

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 ¢ HCHOJB30BaTh ClipaBouHyto juteparypy, I'OCTs1 u Hopmany,
e IPUMEHATH CIOCOOB! PALIMOHAIBHOIO UCIIOIb30BAaHUS ChIPbEBBIX, YHEP-
TFETUYECKUX U IPYTUX BUIOB PECYPCOB
Baanern:
e METOJaMM KOHCTPYMPOBaHHUS JAeTaleld U y3JI0B OO0ILEMallMHOCTPOU-
TEJIbHOI'O0 HA3HAYEHMsI, @ TAK)KE OCHOBHBIMHU IMAKETAMM IPHUKIAIHBIX
nporpaMM, NpeJHa3HAYCHHbIMM 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-
HyIO paspa- JIOTUYECKUX JOKYMEHTOB Ha TEXHOJOTMYECKHE IPOLIECCHl M3IOTOBIIE-
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 MallliH.
YecKkue Ipo-
neccsl u3ro- | Baagers:
TOBJICHUS o KomnbroTepHOI TEXHUKOW B peXHMME IMOJIb30BaTeNs ISl 0POPMIICHUS
W3 JIEIUN TE€XHOJIOTUYECKON JOKYMEHTAllMM B KYPCOBBIX U JUIUIOMHBIX IIPOEK-
Tax, MPUMEHEHHUS Ui MPOEKTUPOBAHMS TEXHOJIOTMYECKUX MPOIIECCOB
U3rotoBieHus neranei cucrteM u cpeacts CAIIP TexHomornmueckux
IIPOLIECCOB.
I1K-4 3HaTh:
Cnocoben o OcHOBHBIE MAapKU MHCTPYMEHTAJIbHBIX MaTEpUajoB AJisi 00pabOTKH 3aro-
pa3pabatsl- TOBOK Pa3JIMYHBIX IPYII KOHCTPYKIIMOHHBIX MaTEpUaJIOB.
BaTh TexHO- | »  CpencrBa aBToMarm3anuu cymectBytone 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 MpoIiecca, MpuMeHsieMoe 000pyaoBaHne
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 pa3pabOTKU YIPABISIONINX TPOrpaMM;
. MIPUMEHSITh METOJIbI OPTaHU3alliU TpoIecca pa3paboTKH YIPAaBISFOIINX
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IIPOrpaMM C MCII0JIb30BaHUEM IIPOrPAMMHOI0 00eCIIEUEHUS

o Hcnonb3o0BaTh CripaBOYHUKH 11 TOAOOpA MapKU MHCTPYMEHTAIbHBIX Ma-
TEpUANOB 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 MHCTPYMEHTA

o  IIpoexTnpoBaTh TEXHOJOTMYECKHE ONEPALUU 00PaOOTKU Ha pa3IU4HbIX
crankax ¢ YITY c ucnonszoBanuem coBpemeHHbIx CAM cucrem.

«  BepudunupoBaTs pe3yiabTaThl paCI€TOB U PEIAKTUPOBATH YIIPABIISIOLINX
IPOTrpaMM.

o  IIpeoGpa3oBbIBaTh TPAEKTOPHIO JIBUIKEHUSI HHCTPYMEHTA B YIIPABIISIOLIYIO
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 MOJAETMPOBAHUS OIEPANHA 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 PEXYLIETO0 MHCTPYMEHTA C MOMOILBIO 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 JJIEMEHTOB, MaTeMaTHYECKHE MOJIEIH DIEMEHTOB
MEXaHUYECKUX KOHCTPYKIIHMA

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

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 e OCHOBHBIE METO/Ibl IPOEKTUPOBAHMS MAILIMH M KOHCTPYKIUI C 1eNblo 0bec-
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, H€06XOIII/IMO€ IJi1 IpOBCACHUA PaCUCTOB U
MOACINPOBAHUA JUHAMUKH JICTATCIIBHBIX allllapaToB, U €0 KOMIIJICKTAIUIO JJI1
CO3JaHus pa6oqnx MCCT B 3TOM HaIIPaBJICHUH.

YMmeThb:

« BBIOMPATHh U MOIU(DUIIMPOBATH CYIICCTBYIOIINE ONPEACIISIONINE COOTHOIIIE-
HUS U TPOSKTUPOBAHUS MAIIMH U KOHCTPYKIIUH € HENbI0 00ecreueH 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 TCXHHUYCCKOI'O OCHAIICHUA 1
pa3MeIleHHsI Ha HUX TEXHOJOTHYECKOT0 000pYI0BaHMS.

Baagern:

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

e TPUHIUIAMH OPraHU3AIMH PAOOYMX MECT, UX TEXHUYECKOTO OCHAIICHUS U
pa3MeIIeHNs Ha HUX TEXHOJIOTMYECKOT0 000pyA0BaHUS

e HABBIKAMH MOCTPOCHHUS MATEMaTHYECKON PAacueTHOM MOJAENIU U MPUMEHE-
HUSI TUIOBBIX MHKEHEPHBIX METOJMK OLUEHKU MPOYHOCTHBIX XapaKTEPUCTUK U
MIPEEIBHOIO COCTOSIHUSL B MEXaHUKE MATepUaIoB U KOHCTPYKIIMI.

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 CONPOTUBIIEHUE MAaTEPHUAJIOB,

e METO/JaMH HaXOXJACHUS PEeaKIuii CBSI3ed, METOMKAMH pacueTa KuHeMa-
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 F€OMETPUYECKOTO (POPMHUPOBAHUS, MOCTPOCHUS U B3a-
UMHOTO TIEpEeCeUeHHsI MOJIeJIeH TUIOCKOCTH U MPOCTPAHCTBA, HEOOXOAUMBIE ISt
BBITIOJTHEHHS U YTCHHSI YEPTEKEH U pa3pabOTKH KOHCTPYKTOPCKOM TOKyMEHTa-
11K

d NMETH HpeHCTaBHeHI/IeZ (0] TpaJII/II_[I/IOHHBIX METOoAax U CpeI[CTBaX HpO@KTI/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-
aJIBHBIX 00BEKTOB, CYIIECCTBYIOIIUE CUCTEMBI IPa)UUECKOr0 MOACITUPOBAHUS.

® QIrOPUTMBI OCTPOCHUSI TOYKH, JIMHUH, TEOMETPUUYECKUX TeJl Ha IUIOCKOCTH
U B TIPOCTPAHCTBE, CIIOCO0 MPSIMOYTOJILHOTO MPOCIIHPOBAHUS.

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

® KOHCTPYKIIUIO JIETATEIILHOTO aliapara, ero CUCTEM U arperaTos.

YMmeThb:

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

® CTPOUTH Pa3BEPTKH M MOJEIM TeOMETpUYecKuX Tel. HaxomuTe HaTypasb-
HYIO BEJIMUYMHY OTPE3KOB M CEUCHUU Tell. BHIMOMHATE U YUTATh YEPTEXKU MOJIe-
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
MPOEKIIMI arperaTroB M JIETATENbHOTO anmapara.

® METOJIMKaMH KOMITBIOTEPHOIO MPOECKTUPOBAHHUS IETAIECH U y3JI0B.

® HaBbIKAMU KOHCTPYMPOBAHMS, TPEXMEPHOIO MOJAEIHUPOBAHHUS, COBPEMEH-
HBIM HpOFpaMMHI)IM O6€CHC‘ICHI/ICM JJIA HpOCKTHpOBaHI/ISI nu KOHCTPYI/IPOBaHHSI.

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.

3Tamnbl KU3HEHHOTO ITUKIIA U3AENUs, TPOAYKIUN WIN YCIYTH;
CpEICTBa M METO/IbI YIIPABJICHUS KAUeCTBOM Ha dTarax >XM3HEHHOTO
[UKJIA IPOIYKIUH,

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

° CTaTHUCTUYECKUE METObI OLICHKH YPOBHS KayecTBa MPOIYKIIUU U CH-
CTeM M U3MEHEHHUS KauecTBa B MPOIIECCE UX IKCIUTyaTalluy Ha pa3InYHbBIX dTa-
Max KU3HEHHOTO IUKIIA.

YMmerh:

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

[ ] HpI/IMeHSITI) METOAbI ynpaBneHI/m Ka4eCTBOM B HpOH@CCG peanmaul/m
(GYHKIMI ¥ IPUHIIMIIOB YIIpaBiIeHMs KAUeCTBOM Ha dTanax *XKHU3HEHHOTO LUKJIa
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 roka3areei Kkade-
CTBa,
L4 OCYHICCTBJIATL KOHTPOJIb HAJl KAYCCTBOM U aHAJIN3 HpO6JICM KadeCTBa C

IIOMOIIBIO CTATUCTHYCCKHUX METOJ0B.

Baanern:

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

®  HaBBHIKAMM YIIPABJICHUS KAue€CTBOM HW3JCIUNA W IMPOILECCOB UX H3TOTOBJIEC-
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 KOHTPOJIS.

I1K-10
Cnocoben
BBITIOJIHATH
aHajgu3 opra-
HHU3AIMOHHOMN
CTPYKTYpPBI
YIPaBJICHUS
opraHu3aIu-
e, wuHpOp-
MAaIMOHHBIX
B3aMMOCBSI-
3ed  moAapas-
JeJIeHUl,
obecrieucHus
nojapasjene-
HUWA OpraHu-
3aldud pecyp-
camMu

3HaTh:

. OCHOBbI UMUTAIL[MOHHOTO MOJIEJIUPOBaHUs, HEOOXOIUMBbIE ISl CO3AAHUS
IIPUKIIAIHBIX IIPOIPaMM.

. aHAJIM3 OPraHU3ALMOHHOM CTPYKTYpPBI YIIPABJICHHs OpPraHHU3aluei, WH-
(opMalMOHHBIX B3aMMOCBs3€H Mojpa3aeneHui, odecreueHus Noapa3eeHuil
OpraHu3alu pecypcamu.

. ATaIbl )KU3HEHHOTO IIUKJIA U3/I€TUsl, TPOIYKIIUU WIH YCIYTH;
. cpencma U MCTOAbI ynpaBneHm{ JKN3HCHHBIM ITUKJIIOM HaA BCEX €ro 3Ta-
max

YMmeThb:

. MPUMEHITh UMUTALMOHHBII MOJXO NPU COCTaBICHUH MOJelnel B chepe
npohecCuOHANBHOM NeSTeNbHOCTH.

. BBIITOJIHATh aHAIN3 OPTraHU3ALMOHHOM CTPYKTYpPBI YIIPABJICHUS OpraHU-
3anueid, THHOPMAIMOHHBIX B3aUMOCBSI3€H MOpa3ieTIeHH M,

. obecrieueHus Moapa3eICHI OpraHu3allii PECYPCaMHU.

. HpI/IMeHHTB 3HAHUS O KU3HCHHOM LHUKJIIC U3ACJIUSI B Hpouecce peanma-

O CUCTEM aBTOMATH3alllH1 JKU3HCHHBIM ITUKJIOM.

Baanern:

. COOTBGTCTByIOIHI/IM MaTeMaTU4YCCKUM annapaTOM nu PIHCTPYMeHTaHBHBIMI/I
CpeICTBAMU JUISl PEUICHHs CTAaHAAPTHBIX 3a7a4 MpodeccuoHaIbHON AesTeNbHO-
CTH.

e  HaBbIKAMHU aHaJIM3a OPraHU3ALMOHHOM CTPYKTYpBI YIIPABICHUS OpraHHU3a-
nyen, WH(PpOPMAIMOHHBIX B3aWMOCBS3EH MOApa3ieNeHnd, OOecCreYeHusT TOI-
pa3ielIeHui OpraHu3ali PeECypCaMH.

. HaBBIKAMHU ynpaBneHI/m JKNU3HCHHBIM ITUKJIOM H3ACJIIUS B aBTOMaTI/ISI/IpO-
BaHHBIX CHUCTEMaXx.

4. MECTO U CPOKH ITPOXOXJIEHUSA NIPAKTUKHU
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Bpewms npoBeienust MpoOM3BOACTBEHHOM MPAKTUKU — 7 U8 CEMECTP.

MecTa npoBeeHusi NIPOU3BOICTBEHHON NMPAKTUKU:

bazoBbiMu mpennpusTUSIMHU MPOBEIEHUST MPOU3BOJACTBEHHON MPAKTHKU OakalaBpoOB I10
Hanpasnenuto 24.03.04 - "Asuactpoenue" sBisiercs AO «ABuactap-CII» 1 OAO «YbsSHOB-
CKOE KOHCTPYKTOPCKOE OI0pO MPUOOPOCTPOSHUS.

Mectamu pOM3BOACTBEHHON MpakTHKH ABISAIOTCS: OAO «YIIbIHOBCKHI aBTOMOOWIIb-
Hbii 3aBoay; Y®OKBb OAO «Tymone»; ®I'YII «BUAM»;; OO0 «ABuakommanus Bora-
Huernpy; OO0 «ABnaKAMy; ¢unman OAO «Kopnopauun «pkyT» B T.YibsaHOBCKe; Kadeapa
MaTeMaTU4ecKoro MoaenupoBanus Texuuueckux cucreM, Yal'V;HUL[ CALS-rexnonorui, Y-
'Y, yueOHO-Hay4IHO-TTPOM3BOACTBEHHBIN TabopaTopHbIil KoMIuieke «L{ndpoBoe mpon3BoaCTBOY.

5. ObIASA TPYAOEMKOCTbDb TIPAKTUKHA
Vkazvieaemcsa obvem npakmuku 6 3.e.u 8 aKa0eMuyecKux 4acax,a makice npoooidiCu-
MenbHOCMb NPAKMuKy 6 Heoesax 6 coomsemcmeuu ¢ Y11

O61BbEM NpakTUKM Mpoao/mKUTENbHOCTL NPaKTUKN

3.e. yacol Hegenu

6 216 4

B ceapmoM cemecTpe mpou3BoACTBeHHAs mpakTuka cocrapiseT - 3 3ET, B BocbMoM ce-
mectpe - 3 3ET.

6. CTPYKTYPA U COAEPXKAHUME MPOU3BOJICTBEHHOM MPAKTUKHA

Tpyoo- Cano- Tpyooem- Cano-
Pazo Buovt npouseoocmeennoii | eyxocmy | O Kocmb cmosn-
No azoeivt pabomel, na npakmuke, | (g yacax) menvHan (6 uacax) menbnan
n/n (omanu) GKIII0YAA CAMOCHOAMEb- paboma paboma
npaKmuxu
HYI0 padomy cmyoenmoe 7 8
cemecmp cemecmp
1. |lloxrotoBu- |HMHCTpyKTaXX MO TEXHHUKE
TEJTbHBIN 6e3onacHoct. Odopmite-
sTan  (opra- | Hue mporrycka 2 2 2 2
HU3AIHOH-
HBIi1)
2. |lIpomsBoxa- |BwmonHenue Hay4yHO-
CTBEHHBIH UCCIIEIOBATEIbCKUX, IPO-
(9Kcriepu- M3BOJICTBEHHBIX M HAYYHO-
MEHTaJb- NPOM3BOJICTBEHHBIX  3aj1a-
HBIM, WCCle- |HUH, cbop, oOpaboTka u
JIOBaTElb- cucreMaTuzanus (akTuye- i 98 98
CKHI) 9Tall |CKOTO H  JUTEPaTypHOTO
Mmarepuaia, HaOJroAeHus,
U3MEpEHUsT U Jpyrue, BBI-
HOJIHSIEMbIE 00YyYaroIMCs
CaMOCTOSITENILHO, BUIBI pa-
00T.
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3. |3aBepmaro- |OOpaboTKa M aHATU3 TOJTY-
IMA ~ 3Tall | YeHHOH nHpopMaIuu.
(otuétnbiii) |OdopmiieHHE AHEBHUKA H - 6 6
OTYEeTa T0 TPOU3BOJICTBEH-
HOM IIPAKTHUKE.
3auér ¢ 3auér ¢
DopMBbI TEKYIIETO KOHTPOJIS . .
OLICHKOH OLICHKOM
Hmozo 2 106 2 106
Bcezo 216

Conepxanue MPOU3BOJICTBEHHON MpPakTHKH B (OopMEe HaydyHO-HCCIEI0BATEIbCKONW pPabOTHI
orpezenseTcs TeMOi KypcoBoil paboThl OakanaBpa U BKIIOYACT CIACAYIOUINE STaIbI:

[Tonydenue mponycka

HpOXO)KI{GHI/Ie HHCTPYKTa)Xa 110 TCXHHUKH 0e30ImacHOCTH Ha npeanpuiaTu, HU3y4dCHHUC
IIPaBWJI TEXHUKHU 0€30I1aCHOCTH Ha pabodyeM MecTe.

Onpenenenue NopsAIKa U METOJUKHU BBITIOJHEHNS] MHIMBUYaIbHOTO 3alaHuU.
CocraBieHHEe KaJeHIapHOro IIJIaHa MPOXO0KAEHUS PAKTUKH.

3HAKOMCTBOM C TPOM3BOJCTBEHHOW CATECIBHOCTHIO MPEANPHITHS MAIIMHOCTPOCHUS /
Hay4YHO-UCCIIEI0BATENbCKOMN 1a00paTOpuu.

AHaiu3 pacueTHO-3KCIEPUMEHTAIBHOIO arnmapara, IpUMEHsIeMOoro B BbIOpaHHOM o0ia-
CTH UCCIICZIOBAaHU.

VYyacTie B Hay4HO-MCCIIEIOBATEIbCKONW PadOTe 1O TEeMaTHKE MPEANPUATHS / YHUBEPCH-
TeTa

O3HakoOMJIEHHE C MPOEKTHOH / TEXHOJIOIMYEeCKOH / OpraHu3allMOHHON JTOKyMEHTalue.
Beinonnenune HabmoeHui / U3MepeHuit / SKCIIEpUMEHTOB.

[TonroroBka u oopmiieHHE OTYETA.

7. HAYYHO-UCCJUIEJOBATEJIbCKHUE HAIIPABJIEHUSA U HAYYHO-

IMPOU3BOJACTBEHHBIE TEXHOJIOI'MH, UCITIOJIbB3YEMBIE I1PU BBIIIOJIHE-

HUW HAYYHO-UCCJEJOBATEJbCKOM PABOTHI

s hopmupoBanust koMIieTeHIMi 1o HampasieHuio 24.03.04 - "ABuactpoenue' B

MEPUOJ BHITIOJHEHHS] HAyYHO-UCCIIEI0BATeNbCKOH pabOThl MOTYT OBITH CleIyrolIue o0pa3oBa-
TCJIBHBIC, HAYUYHO-HUCCICAOBATCIIBCKUE U HAYYHO-TIPONU3BOJACTBCHHBIC TCXHOJOI'MHU C IPUOPHUTC-
TOM CaMOCTOATENIbHON paboThl OakanaBpa:

IT-meTompr;

paboTa B KOMaHJE;

Case-study;

METO/JIBI IPOOIEMHOTO O0YUCHUS;
oOy4deHre Ha OCHOBE OIBITA;
oTepeKaroIas CaMoCTOsITENIbHAs paboTa;
IIPOEKTHBIN METOT;

IMOMCKOBBIN METO/I;

HACCIIEIOBATEIILCKUI METO]T;

ydacTue B HAYYHBIX KOH(EepEeHIUsX;
KOHCYJIBTAIIH BEAYITUX CTICITHATNCTOB U YICHBIX.
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7.1. Hayuno-uccneooeamensvckas paboma ¢ pazeumoi
KOHCMPYKMOPCKO-PACYemHOU YACMbI0

B HayuHO-MccenoBarenbckoi paboTe ¢ pa3BUTON KOHCTPYKTOPCKO-PACUETHOM 4acThblo,
KaK MpaBWJIO, BHIOMPAETCS W CTPOMUTCS MaTeMaTH4ecKas MOJENb (COBOKYITHOCTb HECKOJIBKHX
MojieJiel) COCTOSTHUS aBHAIIMOHHON TeXHUKH (AT), cCOOpOYHOr0 TEXHOJOTHYECKOT0 000py10Ba-
Hus (CTO) u npoueccoB, npoTeKarolux B HUX. IIpyu mocTpoeHnM M MCHOIB30BaHUU MOAEIEHR
JIOJDKEH OBITh IIPOBE/IEH aHAIUTUYECKUN 0030p OJIM3KUX MO HA3HAUYEHHUIO MOJENEH C aHAIN30M
UX CYHIECTBEHHBIX JOCTOMHCTB M HEIOCTATKOB. JIOJDKHBI OBITH ClIENaHbl BBIBOJBI, OCHOBAHHBIC
Ha 9TOM 0030pe U ONpeAessIoIre BEIOOp CYIIECTBYONIEH MaTeMaTH4ecKoi Moienn 1 oboc-
HOBBIBAIOILIME AKTYaJIbHOCTh CO3JaHMsI HOBOM MaTeMaTH4YecKoil mojenu. J[oykHa ImpuUcyTCcTBO-
BaTh OLIEHKA a/IEKBATHOCTU BBIOPAHHON MJIM CO3/]aBaeéMOIl HOBOM MOZEIH HCCIEyEMOMY COCTO-
aauto AT, CTO u ouenka obnactu npuMeHeHus Takoil moaenu. [Ipu HecooTBeTcTBUM 00NacTU
IPUMEHUMOCTH MOJIENU YCIOBUSAM COCTOSIHUSI O0BEKTA MPOBOAUTCA MOAUDUKALUSA MOJEIH WU
ee MoJIHasl 3aMeHa.

IIpn ncnosb30BaHUM AJIS MCCIENOBAaHUS MOJEIM TOTO MM MHOTO YMCIIEHHOTO METOAA
(MeToa KOHEYHBIX JIEMEHTOB, METOJa KOHEUHBbIX PAa3HOCTEH, METO/Aa TPAaHUYHBIX AJIEMEHTOB,
merona Kanroposuua, metona Pynre-Kyrra u T.1.) He06X0MMO /1aTh KpaTKOE OIMMCAHUE €ro
anroput™a. TpebyeTcs Takke 000CHOBATh MPEUMYIIECTBA HCIIONB30BaHUS BEIOPAHHOTO METO/AA
U COOTBETCTBYIOLIETO €My ITaKeTa MPOrpaMM Ul PELIEHUsS JaHHOM 3alayu, IPOBEPUTH BBIIOJI-
HEHHE YCIIOBHH CXOJMMOCTH IOCIIEIOBATEIBHOCTH TPUOIMKEHHBIX PEHICHUH, KOTOpPHIE JaeT
TaKOM MakKeT MporpaMmM, K KICKOMOMY TOYHOMY PEILEHHIO 3a/1a4l, YOeIUThCs B IPUHAIEKHOCTH
pemaeMoil 3aj1auu 00JIaCTH MPUMEHEHUs! BBIOPAHHOI'O METOJa, yKa3aTh JIOCTOMHCTBAa M HENO-
CTaTKU JAPYIMX BO3MOXKHBIX CIIOCOOOB pelieHusi. PackpbIBalOTCS OCHOBHBIE XapaKTEPUCTUKU
BBIOPaHHOTO MPO(ECCHOHATFHOTO MaKeTa MPOrpamMM, B CPeAe KOTOPOTO CO3MAETCS MOJIENb H
IIPUMEHSETCS YMCIEHHBIA METO/ 1JIs1 UCCIIEOBAHNS CO3JaHHON MOJIENH.

XapakTepusyroTcs 0COOCHHOCTH peaju3alliy aJropuTMa YUCIEHHOTO METO/a B IMaKeTe
nporpamM. IIpoBoaurces opMupoBaHre reoMeTpUUECKOM MOJIENH B paMKax MakeTa mporpaMM u
JTAeTCsl KPaTKOE OMKCAHUE BBIMOJIHAEMbIX ITPH 3TOM IIaroB.

ITpoBouTCSt 060CHOBaHUE BHIOOPA KOHKPETHBIX KOHEUHBIX 3JIEMEHTOB, UX CBSI3U C Ma-
TEMaTHUYECKON MOJIENbIO U C YHUCIEHHBIM METOAOM. IlocTpoeHne ceTok KOHEUHBIX JIEMEHTOB C
KOHTPOJIEM HUX pa3MepoB U YUCIIA, a TAKXKE C KOHTPOJIEM (PU3HMUECKUX CBOMCTB PAa3IMYHbIX MaTe-
pHAaoB, COOTBETCTBYIOIIMX KOHEUHBIM 3JIEMEHTaM TOM WJIM MHOM YacTH ceTkH. JlaroTcs kpaTkue
ONMCAHUA UCIIOJIb3YEMBIX KOHEUHBIX DJIEMEHTOB U XapaKTEPUCTUKHU 3HAYEHUH UX MTapaMeTPOB.

O60cHOBBIBaeTCS BHIOOP THUIIOB YMCJIEHHBIX PacueToB (CTATHUECKUH pacueT, TuHaMuye-
CKUH pacyeT, cBOOOAHbIE KOJIeOaHus!, BEIHY)KJICHHbIE KOJIeOaHusl, NepeXOoAHbIN npolecc, ycToi-
YUBOCTb). 3aJJal0TCSl TPAaHUYHbIE YCIOBHS (CHUJIbI, MOMEHTHI, PUJIOKEHHBIE K TOUKAM TPaHUIIbI
00J1aCTH KOHCTPYKIMH; TeMIepaTypa WM MOTOK TEIUla Ha TPaHMIe; NepeMEeleHUs TOUeK rpa-
HUIBI U MOBOPOTHI MajblX OKPECTHOCTEM ATHX TOYeK). B nuHammueckux 3aaayax 3aJaroTcs
HayaJlbHbIE YCIIOBHs (IIEpEeMEIIEeHUs, CKOPOCTH M TeMIepaTypa BCEX TOYEK aBHAIlMOHHON KOH-
crpykiuu wir CTO B MOMEHT Havasla UX JBHKEHHUS HA HEKOTOPOM WHTEPBAJIC BPEMEHH ).

3amaroTcsi 00beMHBIE HAarpy3ku (MEXaHWYECKHUE W TEeIIOBBIC), AeucTByronme Ha AT u
CTO u cBsi3aHHBIE C YCIOBHUSAMM MX JKCILTyaTallMy, IapaMeTpbl YUCIEHHOTO METOJA PELIECHUs
JUHAMHUYECKON 3a7aur (IpOMEXYTOK BPEMEHH, PEKOMEHIAIMK 10 BhIOOpPY aJrOpUTMOM YHC-
JIEHHOT'O METO/1a BEJIMUMH I11aroB 110 BPEMEHHU B IIPOLIECCE PEIICHUS 3a1a4N).

OnpenensitoTcsi mapaMeTpbl pe3ysIbTaTOB pacyeTa, COXPAaHSIEMbIX B IPOLIECCE PEUICHUS
JUHAMHUYECKON 3a7aun (yKas3bIBaeTCs, YTO COXPAHSAETCS M HA KAaKHUX IIarax Mo BPEMEHHM — Ha
BCEX, WJIM HAa YKa3aHHOM YacTH 1IaroB MO0 BPEMEHHU).

IIpoBoaATCS UMCIEHHBIE PACUEThI, BBIIIOJIHAETCS aHAIU3 TOCTOBEPHOCTU UX PE3YJIbTaTOB
Ha OCHOBE CPaBHEHHUS MPHUOIMKEHHBIX PEIICHUN OJIHOM M TOH ke 3aJauM Ha CeTKax C pa3iud-
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HBIM YHCJIOM KOHEYHBIX 3JIEMEHTOB (IIPU HAIMYHMU CXOAWMOCTH NMPHUOIIKEHHBIE PEIIEHUS CTY-
IIAI0TCS B OKPECTHOCTH aHAIUTUYECKOT0 TOYHOTO PEILEHHsI U IIPU 3TOM 10 MEpe CryLIeHHUs CeT-
KM M3MEHSIOTCS HE3HAYUTENIbHO, YTO U SIBISETCS KPUTEPUEM HX IPAKTUYECKOH CXOIUMOCTH).
PexomenyeTcst nocTpoeHue Tabiul, AMarpaMm U rpaukoB, OCHOBAHHBIX HA HCIOJIb30BAHHBIX
HKCIEPUMEHTAIBHBIX JaHHBIX, U TaOJIHIl, TUarpaMM U TpauKOB, NOTYYCHHBIX PACYETHBIM ITy-
TEM C IPUMEHEHHEM Pa3pabOTaHHOM MaTEeMaTHYECKOM MOJEIM ¢ IMOMOIIBIO IAKeTa IPOrpaMM.
Takue nuarpamMMmbl ¥ TpaduKH CIenyeT BHIHECTH B rpaUUecKyro 4acTh pabOTHI (Ha IUIAKATHI)
JUIsl UCTIOJIb30BAaHUS BO BPEMs 3aIUThI BBITYCKHON KBaTM(DPUKALIMOHHON paboTHI.

[IpoBOaMTCS KOJIMYECTBEHHBIM M KAaYECTBEHHBIM AHAJIU3 PE3YJIbTAaTOB. PekoMeHIyeTcs
[I0Ka3aTh IPAHUIBI NIPEIMETHOM 00JIACTH pelIeHus 3ajjay BBITYCKHON KBaJU(pUKAIMOHHON pa-
0OTHI, YCTAaHOBUTH CTENEHb HOBHU3HBI W/WIM TEXHUKO-3KOHOMUYECKOH 3(()eKTHBHOCTH, MOITY-
YEHHOM OT BHEJpEHUsI pa3padOTaHHOH B BHITYCKHOM KBaJIM(UKALIMOHHON paboTe TEMATUKH.

DopMyIUPYIOTCS BBIBOJBI, AAIOTCSI peKoMeHAanuu. Ilpu HeoOXoIuMocTH MpOBOIUTCS
KOPPEKILHsI HEKOTOPBIX I1aroB MOCTPOCHUS MOJIENN U KOPPEKLHUs apaMeTpOB YHCICHHOIO Me-
TOJIa UCCJIEIOBAaHUS MOJIETN WIM IOJHAs 3aMEeHa MCIOJIb30BaHHOW MaTeMaTU4YeCKOW MOJENHU ¢
COOTBETCTBYIOLIEH 3aMEHOM KOHEUHBIX 3JIEMEHTOB.

MatemaTuueckoe MOJEIMPOBAHUE BKJIIOYAET B CeO0s CIEAYIOLIUE ONEpaluy C yYEeTOM
UCIIOJIb30BAaHUS CYILECTBYIOUIMX KOMIIJIEKCOB IPOTrPaMM:

co3nanue kKommbeloTepHoit reomerpuueckoir moaenu AT wmu CTO, cornacoBanue ¢op-
MaTOB U XapaKTepUCTUK (DaiiloB, YCTAHOBJIEHHBIX B KOMILUIEKCaX MPOrpaMM, AJIsi COBMECTHOIO
UCIIOJIb30BaHUsl HECKOJIBKUX KOMIUIEKCOB IPOrpaMM MpHU IMOCTPOSCHUH U UCCIEA0BAHUN MaTeMa-
TUYECKOM MoJienu;

000CHOBaHHBIH BBIOOp (u3nUeckoil Moaeny u ocHOBHBIX mapamerpoB AT wmu CTO, cBs-
3aHHBIX C YCIOBHUSAMU HUX IKCIUIyaTallMH, C TUIIOM pacyera, U UX OTPaKEHUE B MaTeMaTUYECKON
MOJIeNU TIpu ee (POPMHUPOBAHUHN B paMKaX KOMILIEKCA IPOTPaMM;

00OCHOBAHHBIM BBIOOP YHMCICHHOTO METOJa MCCIIEAOBAaHHUs MaTeMaTHYeCKOM MoJenu H
COOTBETCTBYIOIIMX KOMILJIEKCOB IIPOTpamMMm;

HCCIIEIOBAaHNE MOJEIIHN, AaHATIU3 PE3YIbTATOB.

7.2. Hayuno-uccneoosamenvckas paboma c pazeumoi
MexXHOI102UUeCKOU Yacmpio

Hayuno-uccnenoBarenbckas paboTa ¢ pa3BUTON TEXHOJIOTMYECKOM 4acThIO J0JKHA Oa3u-
pOBaThCsl Ha MIMPOKOM HCIOJIb30BAHUN MATEMATUYECKUX U CTATUCTHUECKHUX METO/OB, METOJOB
ONTUMU3AIMU U JPYroro MaTeMaTHYeCKOro amrnapara, IpUMEHEHUH UH(POPMALMOHHBIX TEXHO-
JIOTUH, Ha 3HAHUM NPEIMETHON 00JacTH — TEXHOJOIMH MEXaHOOOpabaThIBAIOLIUX, 3arOTOBU-
TEJIbHBIX ¥ COOPOYHBIX POMU3BOJICTB U XapaKTepHBIX Ul HUX 3a7ad. [oaToMy npy BBINOJIHEHUH
paboThl UCTIOIB3YIOTCSI KOMOMHUPOBAHHBIE METO/IbI TO3HAHUS, COUETAIOLINE B cebe TeopeThye-
CKHE€ METOJBI, JOINOJHEHHbIE KOMIBIOTEPHBIM U HATYPHBIM JKCIEPUMEHTOM, COCTABISIOLINM
MpakTH4ecKylo 4acTb. CTyAEHTOM JOJDKHBI OBITh pElIeHBbl 3a/ladi B 00JIaCTH aBTOMAaTHU3allUU
TE€XHOJOTMYECKON MOJArOTOBKH MPOM3BOJACTBA CBA3aHHBIE C MOBBIIEHUEM 3()PEKTUBHOCTHU OTle-
pauuii MexaHooOpaboOTKH, ONTUMHU3ALUEH TEXHOIOTUYECKOT0 MpoIiecca, MOBBIIIEHHEM KauecTBa
00paboTaHHBIX JeTaliel, COKpallleHHeM TPYIOEMKOCTH 3TaroB MPOEKTUPOBAHUS U H3TOTOBIIE-
HUS, pa3pabOTKOIl HOBBIX METOJ/IOB M CPEJICTB aBTOMAaTH3alMU. BrinmonHena paboTa no cucrema-
TU3allUY, aHaJIu3y ¥ 000OIEeHNI0 UCXOAHON MH(pOpMaLUH, MPEATOKEHbl METOIUKH IKCIEpH-
MEHTAJIbHBIX HCCIIEOBAHUI, apobaluy U pealn3aluy B ACHCTBYIOLIEM MPOU3BOJCTBE pa3pa-
00TOK MarucTpaHra.

3a BpeMs IPOXOXKAECHUS NMPOU3BOACTBEHHON NMPAKTHKH C PA3BUTON YaCThIO JIOJKHBI OBITH
M3YYEHBI PSAJ] aCTIEKTOB, CBA3aHHBIX C aBTOMATHU3alMel MPOU3BOICTBEHHBIX MPOIIECCOB.
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Haznauenue u ycnoBus paboThl neTaneid u coopounoit equauibl. CTyqeHT JOIDKEH I0-
JIPOOHO O03HAKOMHUTHCS ¢ KOHCTPYKLMEH M TEXHUYECKOW XapaKTepUCTHKON M3/enus uiu cOo-
POYHOH €AMHHUIBI U €ro CIyKeOHbIM Ha3HaueHHeM. V3ydaeTcs Takke Ha3HAYeHUE JeTajeid,
(GYHKLUHU, KOTOPbIE OHU BBIIIOJHSIOT B U3/ICJINU, TEXHUUECKHE TPEOOBaHUA K UX U3TOTOBJIEHUIO,
MapKu IPHUMEHSEMbIX MaTEpUaJIOB, UX XUMUYECKUN COCTaB U MexaHHueckue cBoiictBa. Kpome
TOTO, CIIEAYET ONPEAEIUTh Harpy3ku, ACHCTBYIOILIME Ha JIeTalu B Ipouecce paboThl, A yCTa-
HOBJICHHSI UX pabOTOCIOCOOHOCTH B M3JCTUH M B IPOIECCE M3TOTOBJICHUS JUIS ONTHMH3ALUU
TEXHOJIOTUYECKOT0 MTPoLecca MEXaHMUECKOW 00paboTKH.

TexHonornuyHOCTh KOHCTPYKIMU. HyXHO cenaTh KpUTUYECKYIO OLIEHKY TEXHOJIOTUYHO-
CTH KOHCTPYKLUH 3a/laHHBIX JeTajei u pa3paboTaTh CBOM IPEUIOKEHUS, HAlIpaBJICHHbIE Ha ee
YIAYYIIEHUE C TOYKHU 3PEHUS MOBBIICHUS Y3PPEKTUBHOCTH TEXHOIOTHH UX U3TOTOBIICHHUS.

TexHonornueckue nporeccel MexaHuueckoil oopadotku neraneil. Heo6xonumo npoana-
JM3UPOBATH LIE€Ib KAXKJOW ONEpaluy TeXIpolecca: IOArOTOBKY 0a3, yAaJeHusl U3JIUMIIHEro Ipu-
IyCKa, JOCTHKEHHs 33JaHHOW TOUHOCTH Pa3MepoB, (hOPMBI, KaUeCTBa U B3aMMHOI'O PacIoIoxKe-
HUS MOBEepXHOCTEH U T. A. [To auTepaTypHbIM U IPYrUM JTaHHBIM CPABHUTH CYLECTBYIOIIUNA Ha
OPENPUATHH TEXIIPOLECC ¢ MpoLeccaMu 00pabOTKH aHATOTMYHBIX JeTajei Ha BeIYyIIUX oTede-
CTBEHHBIX U 3apYOEKHBIX MpeAnpHusATHiX. HeoOX0aMMOo N3yduTh 3aBOJICKUE MAaTEPHAIIbl U METO-
Jbl, IPUMEHSEMBIE ITPY HA3HAYEHUH U pacyeTe ONEePallMOHHBIX IIPUITYCKOB, PEKUMOB PE3aHUs U
TEXHUUYECKUX HOPM BPEMEHH; O3HAKOMMTHCSI C METOJaMHU HaJIaJKU CTAHKOB Ha ydyacTKax oOpa-
OOTKH 3aJJaHHBIX JeTajel; U3yduTh METOJUKY pacueTa U Ha3HAYCHMs CTOMKOCTH PEXYIIero HH-
CTPYMEHTA Ha Pa3JIMYHBIX ONEPALMIX TEXHOJIOTMYECKOTO IpOoLecca.

Heo06x0auMo M3y4uTh TakKe IMJIAHUPOBKY PACIOI0KEHUs OO0OpYAOBaHUS Ha ydacTKax
00pabOTKH 3aJaHHBIX JETalel, MeXKOIEPAMOHHYIO HX TPAHCIIOPTUPOBKY, XpaHEHHUE HA YIaCTKe
u obecrieueHrne He0OOXOJUMbIX MEXOIEPAllMOHHbBIX 33JI€I0B.

Pexymuii, BcmnoMoraTenbHbIi HHCTPYMEHTHI M NIPUCIOCcOo0eHusl. B MHCTpyMeHTaIbHOM
[[€X€ U3YYalOTCsl METO/Ibl U3TOTOBJIECHUS U KOHCTPYKTHBHbIE OCOOEHHOCTH CHELHUATBHOTO PEXKY-
IIEr0 MHCTPYMEHTa, MPUMEHSIEMOro Mmpu o0padoTke 3ajaHHbIX Aetaneil. Heodxoaumo o3Hako-
MUTBCSI ¢ HOBBIMHA MHCTPYMEHTAJIILHBIMU MaTepraiaMH, IPUMEHAEMBIMY Ha IPEAIPUATHH, C Op-
raHu3anueil MepeToykyu M 3aMeHbl 3aTYNUBLIETrOCs MHCTPYMEHTA, CIOKHBIM M OPUTHMHAIbHBIM
BCIIOMOTaTeJIbHbIM MHCTPYMEHTOM, €ro KOHCTPYKLUMEH M IpaBWJIaMHU JdKCILTyaTanuu. B KoH-
CTPYKTOPCKOM OI0pO yrpaBiieHus riaBHoro texHosora (YI'T) 1 MexaHuueckoM 1exe u3y4daercs
KOHCTPYKLUSL U NMPUHLUUI PabOThl OJHOTO-/BYX CJIOXHBIX CTAHOYHBIX MJIM KOHTPOJBHBIX NpHU-
CIOCOOJICHUHM, TPUMEHSIEMBIX MTPU 00PaOO0TKE 3aJaHHBIX JETAICH.

CucTeMbl aBTOMAaTU3MPOBAHHOTO MTPOEKTUPOBAHUS U OpraHU3aluu Mpou3BojcTBa. HeoO-
XOJIMMO O3HAaKOMHUTBCA €O CTpYKTypoil PDM cucremsl 3aBofja, TEMaTUKOW M XapaKkTEpOM pella-
€MBIX €10 33Jay, MPOrPaMMHBIM OOECIIE€YeHHEM, C TEXHOJIOTHEH MOATOTOBKH JTaHHBIX, IPUHIIU-
namMu pa3pabOTKU aBTOMATHU3MPOBAHHOW cHcTeMBbl ympasieHus npousBoactsoM (ACVYII) u as-
TOMATU3UPOBAHHOM CHCTEMBI TEXHOJOTHYECKOU moaAroToBku mpousBoactsa (ACTIIIT). U3yunts
0COOEHHOCTH pa3pabOTKU YIPABISAIOMIMX MPOTPAMM JJISi CTAHKOB C YMCJIOBBIM MPOTrPAMMHBIM
ynpasiaeHueM. [lo nurepaTypHbIM UCTOYHMKAM M MMEIOIIMMCS Ha MPEANPHUATHH MaTephallaM
U3YYUTh METOJIMKY U MOPSII0K aBTOMAaTH3aI[MH pa3paboTKU TEXIIPOLIECCOB.

PaccmaTpuBast opranuzanuio paboThl OAHOM W3 CIyKO0, MoJpa3eseHuil niK gadoparo-
puit YI'T gaHHOrO MpeAnpusThs, COrIacHO MHIMBUAYAILHOMY 33JJaHHI0, HEOOXOJMMO U3YYUTh
(GYHKIMM U 3a]1a4K, KOTOPbIE OHA BBIMIOJIHAET, €€ CTPYKTYPY U COCTaB.

B my1aHOBO-3KOHOMUYECKOM OT/IE€ NPEANPHUATHS ClIeqyeT coopaTh JaHHBIE O TEXHUKO-
HKOHOMUYECKHUX TOKa3aTessX NeHCTBYIOLIEro MexanooOpabdareiBatomiero npoussojacrea. Omnpe-
JIEIINTh HOPMATUBHBIE U APYTU€ BEIMYUHBI, IPUHUMAEMBIE JUIsl IPOEKTHBIX PacdeTOB: TOJOBOM
00BeM BbIITycKa MPOIYKIUU B HATYPaJIbHOM M3MEpPEHHH, 0011asi CTOMMOCTh OCHOBHBIX (DOHIOB,
KOJINYECTBO €IUHHII 000pyl0oBaHUS, KOAX(PPHUIMUEHTH! €ro 3arpy3ku M HCHOJIb30BaHUA IO Ma-
IIMHHOMY BpEMEHH, MPOU3BOJICTBEHHAs IUIONIA/Ib HA OJUH CTaHOK, KO3(PHUIMEHT uCIoIb30Ba-
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HUSI OCHOBHBIX MaTE€pPHAIIOB (3arOTOBKHU), O0IIAsi YUCICHHOCTh paboTaromuX (B TOM 4rcie pado-
YKX), CPSAHUN TapUQHBIN pa3ps MPOU3BOACTBEHHBIX PabOUYMX, TPYAOEMKOCTh W3TOTOBJICHHUS
€MHHMIIBI TIPOAYKIIUU U ITAIOB TEXHOJIOTHYECKON MOITOTOBKM MPOU3BOJICTBA, OOIIUI TOA0BOI
¢doH] 3apabOTHOM TIATHI, CPeTHEMECYHAsE 3apaboTHas TuIaTa pabodnX, [eX0oBask U MOJHAs Ce-
0eCTOMMOCTD CAWMHUIBI TPOAYKIIHNH, HOPMATHUB O60pOTHBIX CpeaAcTB, onTOBad LCHA CAWHHUIIBLL
IPOAYKIMH (€CITM OHAa UMEETCs), a TAK)KE KABKYJISALUS W3/ICIHsI 10 CTaThsaM 3atpat. Mimes ati
MIOKa3aTesH, CTYACHT CMOXET PaCCUUTATh M JPYrue BEIMYUHBI 110 0a30BOMY BapHAHTY, KOTOPHIE
NPEJCTABIISIOTCS B TAOJIUIE OCHOBHBIX TEXHUKO-IKOHOMHUYECKUX IMOKA3aTeleH MPOEKTa C IEIIbI0
o0ocHOBaHUsA ero 3()(HEKTUBHOCTH.

Hpoekmupoeaﬂuﬂ mexHoJiocu4ecCKux npoyeccos ¢ npumeHeruem CmaHKoe ¢ yny

OnHUM M3 OCHOBHBIX HAaIpaBiICHUH aBTOMATH3allUd €IMHUYHOTO U MEIKOCEPUHHOIrOo
IIPOM3BOJICTBA SIBJISIETCS NPUMEHEHUE CTAHKOB C MPOTpaMMHBIM yripaBieHueM. Mx ocobeHHo-
CTbIO SIBJISIETCS] YHUBEPCAJIBHOCTh, COUETaeMasi C aBTOMATU3aLMeH MpolieccoB 00paboTKH, BBICO-
Kasi TOYHOCTh 00PaOOTKH, TOBBIIIEHHE TPOU3BOAUTEIIEHOCTH 00pa0OTKH, BO3MOKHOCTh CPaBHU-
TEJIbHO OBICTPOM NepeHalaJku MpHU Iepexoae OT 0O0paboTKU JAeTaly OJHOro TUIopazMepa K
npyromy. Tak Kak CTAHOK aBTOMAaTHYECKHU BBIIOIHACT pa3paboTaHHYIO 3apaHee MporpaMmy, Imo-
TPeOHOCTh B pabOYMX-CTAHOYHMKAX BBICOKOW KBaTU(HUKAIMKU yMeHblIaercs. OJHaKO TE€XHOJIO-
rUYecKast MoAroTOBKa MPOU3BO/ICTBA YCIOKHAETCS U YBEIMUHUBAETCS 110 00bEMY.

TexHonornueckue npoueccsl 00pabOTKH AeTajlel Ha CTaHKax ¢ MPOrpaMMHBIM YyIIpaBiie-
HUEM MMEIOT CBOM OCOOEHHOCTH. B HamOoJbIIel CTEneHu 3TO MPOSBISAETCS MPU MPOEKTUPOBa-
HUM TPOLIECCOB OOpabOTKH HAa MHOTOKOOPJMHATHBIX CTaHKaX. MHOroonepaunuoHHblE CTaHKU
CHA0KEHbl HHCTPYMEHTAJIBHBIM Mara3uHOM, OCYIIECTBIISIOIIMM aBTOMAaTUYECKYIO0 CMEHY peXY-
IIETO UHCTPYMEHTA, KOTOpas BBINIONHsAETCA 33 5—6 ¢. C IOMOIIBIO TPOrPaMMHOTIO YIIPaBIEHUS
Ha HHUX MOXET OCYIIECTBIATHCS aBTOMATUYECKOE MEpPEeMELICHHE BIO0JIb TPEeX KOOPAMHATHBIX
OCEl M BpalllEHUE BOKPYT 3TUX oceil. Ha MHOroonepanyoHHBIX CTaHKAaX MOTYT OCYILECTBIISATHCS
MIOYTH BCE MpOIecChl 00pabOTKN pe3aHueM: CBEpJIEeHUE, 36HKEPOBaHUE, pa3BepThIBaHKE, pacTa-
YHUBaHUE, Hape3aHue pe3bObl, ppe3epoBaHMe CI0KHBIX TOBEPXHOCTEH, 3y0000paboTKa.

YcTaHoBIEHHE TIOCTIEI0BATENBHOCTH 00paOOTKHU U CoJlepKaHus onepaluii, BIOOp TUIIOB
U Mojienel 000pyA0BaHus, NPUCIOCOOTICHNH U HHCTPYMEHTOB, PacyeT peXKMMOB pe3aHMs B Iie-
JIOM BBINIOJIHSIOTCA IO TEM K€ MpaBUjIaM, YTO U JUIsl CTAaHKOB 0€3 MPOrpaMMHOrO YIPaBJICHUS.
OpHaKko UMEIOTCS M HEKOTOphIe CHelu(uuecKkue 0cOOEHHOCTH MPOEKTHPOBaHUS, 00YCIOBJIECH-
HbI€ TE€M, YTO B TEXHOJOTMYECKOM IpOIIECCe MOSBISIETCS NMPUHIMIUAILHO HOBBIM AJIEMEHT -
nporpaMMa aBTOMaTHYECKOW paboThl cTaHKa (yNpaBisomas nporpamma). Ynpasisiomas mnpo-
rpaMMa SIBJISIETCS IeTAIM3UPOBAHHBIM (10 padoyuX XOJI0B) OMHCAHUEM OINEPAL[MOHHOTO TEXHO-
Joruyeckoro npotecca it cranka ¢ YITY, a npouecc ee pazpaborku B CAM-cucreme BKiIIOUa-
eT B ce0s 3aJauyu, XapaKTepHble UMEHHO Ui Pa3pabOTKH ONEPallMOHHOIO TEXHOJOTUYECKOTO
npoliecca: ONpeseieHne MOCIeI0BaTeNbHOCTH M COAEPIKaHUS MEPEX00B, BEIOOp PEXYILIEro u
BCIIOMOTaTeJIbHOTO MHCTPYMEHTA, 33/1aHie PEKUMOB 00paboTku. B cBsi3u ¢ 3TUM cieayer pac-
CMaTpUBaTh TEXHOJIOrHuYeckoe npoekTupoBanue B CAM-cucreme Kak mpouenypy paszpaboTku
OIEPALMOHHOT0 TEXHOJIOTUYECKOTO Ipolecca A cTanka ¢ UITY.

Pacuem pescumos pezanus ons cmanxos ¢ Iy
Pacuer pexuMoB pe3aHus ISl COCTaBICHUS YIPABJISIOMIUX MPOTPAMM TIO MPOEKTHPYeE-

MOMY MJIM JIEHCTBYIOIEMY TEXHOJIOIMYECKOMY Ipoueccy ¢ nomouipro CAM-cucteM ocyIecTs-
JSIOTCS HAa OCHOBE HOPMATHBOB, PAacIpOCTpaHSIOUIMXCA Ha 00palOOTKy Aeraneil U3 yriepoau-
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CTBIX M JIESTUPOBAHHBIX, KOPPO3ZUOHHOCTOMKHUX, KAPOIPOYHBIX U KAPOCTOUKUX CTAJIEH, UyT'YHOB,
MEIHBIX M AJIOMUHUEBBIX CIJIABOB HAa YHUBEPCAJIBHBIX U MHOTOLCJIEBBIX CTAHKAX C YHUCIOBBIM
pOTpaMMHBIM yripaBiieHueM. [1pu Ha3HaueHNH PeKUMOB pe3aHus JODKHA ObITh pelieHa 3a1a4a
o0ecreyeHns pacueTHO-000CHOBAaHHOTO MHUHHMMAJIbHOI'O OCHOBHOT'O BpeMeHH 0OpabOoTKH B 3a-
BUCHUMOCTH OT TOYHOCTH 3arOTOBKH M HEOOXOIUMON TOYHOCTH OOpaOOTKH, KOTOPBIE TPEOYIOT
pasHoro yucia pabo4ux X0J0B MHCTPYMEHTA Ha Pa3HbIX M0Aavyax U IITyOMHAX pe3aHus, a TaKkxKe
OT psiia APYTUX TEXHOJOTHYECKUX OTPAaHMYCHHUU MPOM3BOIUTEIHLHOCTH O0OPAaOOTKH: KECTKOCTH
JeTajiell 1 THCTPYMEHTA, TOYHOCTH U KECTKOCTU CTAHKOB U T.J.

KoHcTpykuunio 1 MaTepuain pexyineil 4acTh HHCTPYMEHTa BHIOMPAIOT B 3aBUCUMOCTH OT
KOH(pUrypauuu oOpabaTbiBaeMOi 1eTanu, cTaaun oOpadOTKU, XapakTepa CHUMAEMOTo MPUITyC-
Ka, oOpabareiBaeMoro marepuana u jap. IIpennoyTurenbHO NMPUMEHEHHUE MHCTPYMEHTa, OCHa-
IIEHHOTO IUIACTUHAMHU U3 TBEPJOTrO CIUIaBa, €CIM HET TEXHOJOTMUECKUX WIM KaKUX-TH00 Ipy-
TUX OTpaHUYEHUI 10 UX NMpUMeHeHHo. K TakuM orpaHUYeHUsIM OTHOCSTCS, HalpuMep, Ipephl-
BUCTas 00paboTKa »KapoNpOUyHbIX CTajel, oOpaboTka OTBEPCTUH MalbIX TUaMETPOB, HEAOCTa-
TOYHAs 4aCTOTa BPALLCHMS JAETAIN WIM UHCTPYMEHTA, HEA0CTaTOYHAsI MOIIHOCTh CTaHKA U T.II.
Bb100p KOHCTPYKIIMM MHCTPYMEHTA, €r0 reOMETPUUECKUX MapaMeTpOB, MapOK MHCTPYMEHTANb-
HOTO MaTepualia MPOU3BOIUTCS B 3aBUCIMOCTH OT BHJIa, XapaKTepa U YCIOBHA 00paboTKH 1 00-
pabaTbIBa€MOro MarepHara.

Heo6xoaumeie cragun 00pabOTKH BRIOUPAIOT HUCXO/ U3 TPeOOBAaHUI K TOYHOCTH 00Opa-
0aThIBa€MBIX MOBEPXHOCTEH M TOYHOCTU NpUMEHseMOoi 3arotoBku. Ctanuu oOpaOOTKHU BBIOM-
paroT M3 COOTBETCTBYIOIIMX KapT sl KaKAOro Buaa oOpaborku. Ilpm oOpaboTke oTBepCTHiA
BbIOOp cTaguit 00pabOTKMU CBOAMTCS K BBIOOPY MOCIIEA0BATEILHOCTH NepexooB. Yucio craauit
B HOPMATHBaX COOTBETCTBYET 0OpabOTKE HAa CTaHKaX HOPMAJIBHOTO KJIacca TOYHOCTH, YIOBJE-
tBOpsitoux TpedoBanusM ['OCToB u TY Ha HOPMBI TOYHOCTH U KECTKOCTHU. {7151 CTaHKOB MO-
BBIIICHHON TOYHOCTH U JKECTKOCTH YHUCIIO CTaIuil 00pabOTKH MOKET OBITh CKOPPEKTUPOBAHO K
KOHKPETHBIM YCIIOBHUSM 00pabOTKH.

Paspabomxa ynpaenaiowux npoepamm

OddexTuBHAs U pallMOHATIbHAS dKCIUTyaTanus ctrankoB ¢ UITY Bo3MokHA TOJNBKO C HC-
MOJIb30BaHHEM CIEIUAIBHOTO MPOTrPAaMMHOTO 00eCreYeHUs IS CO3AaHUs YIPABISIOMIUX MPO-
rpamMm BHE 000pyI0BaHUs, Ha paboYeM MECTe TEXHOJIOra.

[Iponecc noaroroBku YII ¢ ucnonszoBanuem CAM cuctemMbl MOKHO pa3ieliuTh Ha clie-
JIYIOITUE IIIaru:

co3nianue (haitna o0paboTKH;

MIO/ITOTOBKA JaHHBIX B (aiisie 06paboTKy;

CO3/IaHHE U HACTpOiiKa onepanuii 00paboTKu;

MPOBEACHUE KOHTPOJISI YIIPABIISIONICH MPOrPaMMBbI;

odopmIIeHHEe TEXHUYECKOW TOKYMEHTAIUH.

JlanHOE pasjieneHre Ha IIaru YCJIOBHOE, TaK KaK MOXKHO YacTh IIAroB OOBEIUHUTH WIIH
pa3OUTh Ha HECKOJIbKO. PaccMOTpUM ATambl MOATOTOBKH YITPABJISIONIEH MTPOrpaMMBbl Ha IPUMEPE
CAM-cucrems! SiemensNX.

. Ha srame co3nanus ¢aiina o6paboTku ocymectBisercs auodo nepexoa B CAM Moayns
HEMOCPEACTBEHHO B (aiine neranu nub0 co3aaHue HOBOTO (haiina ¢ BHEceHHeM (Qaiina retanu B
CAM mnpoekT B Bue Mo IcOOpKH 0€3 BHECEHUS U3MEHEHUH B (pailyie ¢ MOIEIbIO IeTaNIH.

[Ipu moaroTOBKE HOBOW YMpAaBISIONIEH MPOrpaMMbl HEOOXOAMMO BHECTH B (paiinm obOpa-
0OTKH HEOOXOAMMBIE €My MOJIEIHN U JAHHBIE U MTPOU3BOIUT JOTIOTHUTEIbHBIE HACTpOiiku CAM-
npoekta. O6beM BHOCHMOW MHGOPMAIIUU BapbUPYETCs, OJHAKO 3Ty MHPOPMAIIMIO MOXKHO pa3-
JIETTUTH Ha CIICTYIOIINE YaCTH:
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CTPYKTypupOBaHuEe AaHHbIX B Moayie CAM (zmepeBo mporpamm, J€peBO I'€OMETPUH,
pa3HeceHue 10 CII0SM);

MOJIrOTOBKAa MH(POPMALIUU ISl ONepaniii 00paboTKK (MHCTPYMEHT, OTpaHHYCHHUS, PexXKH-
MBI);

oArotoBka KoHTposisg YII (IpoMexyTouHblE 3arOTOBKH, CTAHOYHAs OCHACTKa, OrpaHu-
YEHHs CTaHKa, MOJIETIN OIPaBOK);

MOJIrOTOBKA O(hOPMIICHUSI TEXHUYECKON TOKYMEHTALUU (aTpUOYTHI IPOEKTA, JIUCTHI Yep-
YEeHMUsI, yKa3aTeau, MapKepbl, CAMBOJIBI [TOJIb30BATEIS).

CrpykrypupoBanue naHHbIXx B CAM-cucreme HE0OXOIMMO [UIsl MOCIENYIOIEro Kop-
PEKTHOTO MOCTIPOLIECCUPOBAHUS CO3[JaHHBIX orepaiuii o0paboTKu, a Takke i COOJII0IeHUs
NPUHATBHIX HA MPEIIPUATHH CTaHAAPTOB XpaHeHUs JaHHbIX. [loaroToBka uH(pOpManuu ajs ome-
paruii 00padoTku B CAM npoekTe BKIII0YAeT CO3/IaHUE MOJIEICH HHCTPYMEHTA, UCTIOIb3YEeMOTO
Ha JJaHHOM OOOPYAOBaHUH JUISl Pa3IMYHBIX TPYII 00padaThIBAeMbIX MaTepHaiOB, HA3HAYCHUIO
PEKUMOB PE3aHUs U T.1I.

Ha srane co3manus omnepanuii MexaHooOpabOTKM BbIOMpAETCs THUI Olepaluu, pa3pada-
ThIBaeTCs CTpaTerus oOpabOTKU B 3aBUCUMOCTH OT UCHOJIb3YeMOI0 HHCTPYMEHTA, PEKUMOB pe-
3aHUs, TEOMETPUH JCTATH M CHUMAEMOTrO MpUIycKa. TeXHOIorusi oOpaboTKH ONpenensercs ¢
yueroMm umeromierocs B CAM-cucteme Habopa mpoleayp uin crpareruit oopadorku. [IpaBums-
HBI BBIOOp THIIA ONEPALMU M CTPATErHHd 00pPaOOTKH BO MHOTOM ONPEACISIOT MPOU3BOIUTEb-
HOCTb U TOYHOCTh 00pabOTKH, a Takke KauecTBO 00paboTaHHOW MOBEPXHOCTH JIE€TAIIH.

Jnst 00paboTKM KpyMHOTaOapUTHBIX JIETallel CI0KHOM TeOMETpUH Ha MHOTOKOOPAWHATHBIX
CTaHKOB I1€JIeCO00pa3HO CO3/1aHKe MOJIeNel MepexoaHON 3ar0TOBKU, CTAHOYHONH M MHCTPYMEH-
TaJbHOW OCHACTKHU, a TAK)KE MOJIETN CTAaHKA.

KonTponp kayectBa ympasistomnieil mporpammsel. J{as 3-X KOOPAMHATHBIX (pE3epHBIX CTAaHKOB
JOCTAaTOYHO PAa3TPaHUYUTh 30HBI 0OPAOOTKH M POBEPUTH TPACKTOPHUIO IBIKEHUS HHCTPYMEHTA
B Ka)k/10i1 30He. Ha 9TOM ypOBHE KOHTpOJIS, KaK NPaBUIIO, IPOBEPSIOTCS HAJTMYKE 3ape30B, Mpa-
BUJIBHOCTh PaclpeesieHUs] MEXOIEpallMOHHBIX MPUITYCKOB Ha 00paboOTKy, peXHMbl pe3aHus,
KOPPEKIMH Ha BbIJIET MHCTPYMEHTA, BEIWYMHA Ipedelika, HanpaBieHue (pe3epoBaHus, Mapll-
pyT 00paboTKu.

Odopmiienne noxkymeHTauuu. Ilporecc MOArOTOBKM YNPaBISIONMX IMPOrpamMM 3aBepIIaeTcs
0(OpMIIEHHEM TEXHUYECKON TOKyMEHTAluel B 3JIEKTPOHHOM BHJIE B COOTBETCTBUH C MPUHSITHI-
MU Ha OPEJNpUSTHHA TpeOOBaHUSAMU. TEXHOIOTNYECKas YaCTh JOKYMEHTALUU COJIEPHKHT: ICKU3BI
KpEIUIEHUs JIeTalld, 3CKU3bl 30H 00pabOTKH, CXEMbl KOHTPOJIS, KapThl HAJNAJAKH MHCTPYMEHTA,
ONMCAHNUE TEXHOJIOITMUYECKUX TEPEXO0B.

IIpoexmuposanue nocmnpoyeccopa

ITocToporieccop 3aHUMAET MPOMEKyTOUHOE 3BeHO Mexay pemtarenem CAIIP u obopyno-
BanueM ¢ UIIY. OrpomHoe MHoroo6pasue cucrem YUIIY, 3acraBuno pazpaborunkos CAIIP ot-
Ka3aThCsl OT HEOOXOAMMOCTH HAIPSIMYIO BBIBOAUTH mporpammsl ais UITY. MaccuB Becex BBIBO-
nuMbIX paccuuTaHHbIX CAIIP maHHBIX MO TPAeKTOPHUM JBUKEHHS MHCTPYMEHTA BBIBOJMUTCS B
crenuaibHoM oOuienpuHsAToM ¢opmate (mpomexxyTrodHoM s3bike) — CLDATA. OcHoBHOe
Ha3HaueHHUe IOCTIIpoIeccopa - 3TO MepekoaupoBanue uHGopmanuu u3 Gopmara CLDATA
HENOCPEICTBEHHO B YIIPABIIAIONIYIO IPOrpaMMy CTaHKA.

7.3. Hayuno-uccinedosamenbckas paooma c pazeumoii
OpP2AHU3AUUOHHO-MEXHUYUECKOU YACMbIO

OOBEKTOM  HAY4YHO-HUCCIIEJOBATENLCKOM  pabOThl €  pa3BUTOW  OpraHU3aIMOHHO-
TEXHUUYECKOHN 4acThIO BHIMTYCKHON KBaJTM(UKAIIMOHHOW pabOThI TOJKHBI ObITh MPOIECCHI TPOU3-
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BOJICTBEHHO-TexHoJorndeckoi cucreMsl (IITC) aBuanmoHHOro npeanpuaTus, XapakKTepUCTUKU
KOTOPBIX, MOT'YT OBITh YJIyUIIEHBI 32 CUET CUCTEMHOIO MCCJIEIOBAHUS, aHAJIM3a M pa3paboTKu
KOMIIJIEKCA OPTaHU3aLUOHHO-TEXHUYECKUX MEPOIIPUATHIA Ha OCHOBE IIPOBEICHHUS.

TemaTnka Hay4HO-MCCIIEIOBATENBCKOM PAabOTBI €  pa3BUTOM  OpPraHU3aLMOHHO-
TEXHUUYECKOM YacThIO JOJDKHA COOTBETCTBOBATh TEMATHUKAM U 3a/laHUSIM IIPOXOKIEHUS Y4eOHOi,
IPOM3BOJICTBEHHOIN MPaKTUK W HalpaBle€HA Ha peEIIeHUE, NMPAKTHUYECKH 3HAYUMOW IMpOoOJieMbl
noBbIIeHUs () (HEeKTUBHOCTH (YIyUIISHUS XapaKTepHCTUK) BeiOpanHoro npouecca [ITC 3a cuér:

— IIOCTAHOBKH, UCCIIEZIOBAHUS U pEIIeHUs OOIIEeCUCTEMHONW HayyHOH Ipobiemsl, obec-
NeYnBaloNIeld pa3pabOTKy MaTeMaTHYeCKOW MOJIENU OpraHM3alUU U YNPaBICHHUS BBIOpPAHHON
IITC;

— pa3pabOTKU IMPOEKTOB CIIOKHBIX TEXHUYECKUX CHCTEM paA3JIM4YHOIO HAa3HAuYEHUs C
000CHOBaHMEM BBIOOpa aImnapaTHO-IPOrPAMMHBIX CPEACTB Ha OCHOBE METO/OB CHCTEMHOI'O
aHaJIM3a, ONTUMM3ALMY U IPUHITHS YIPaBICHUYECKUX PELIEHU;

— pa3paboTKu W MPUMEHEHMs aBTOMAaTU3UpOBaHHBIX cucteM ympasienus IITC, ¢ yué-
TOM 33JIaHHBIX PECYPCHBIX OIPAHUYEHHMN.

ITpu onucanuu I1TC nomxHa ObITH pacKpbITa aKTyaJIbHOCTh PA0OTHI, IPUBEJIEH €€ TUIIO-
BOIl (DYHKLIMOHAJI M BBINIOJHEHA KOHKPETHAs pealu3alysi B COOTBETCTBUU C OpPraHU3allMOHHO-
pacnopsAUTENbHBIMA JOKYMEHTAMU NPENIPUITHS. B TEKCTe IOJKHBI IPUCYTCTBOBATh CCBHLIKU
Ha MCIOJIb3yeMble UICTOYHHUKHU. B onrMcaHny He AOJKHBI IPUCYTCTBOBATH BBIBOJBI, HE MOJITBEP-
XK/IEHHBIE CCbUIKAMU HA UCTOYHUKH, CYOBEKTUBHBIE CYKJICHHS aBTOPA.

B onucannn HEOOX0AMMO yKa3aTh Ka4eCTBEHHbIE XapaKTEPUCTUKHU MPOLiEcca, UMEIOIUE
HEJIOCTaTKHU, €ro CBsI3b CO CMEXHBIMU Ipoueccamu. OmnucaHue J0JDKHO colepxkaTb HeoOXOoau-
MYI0O U JOCTAaTOYHYIO MH(OPMALUIO Ui BBISBICHUS NpoOieMbl, e€ (opMaln3aluu C IEIbIo
JAJIBHEHIIIETO PELICHHUS.

Heo6xoauMo BBIICIHTE:

- wu3mepsiemble nokazarenu [1TC u ero adpdexkruBHOCTH;

- (akropsl, onpenenstoniee Gpynkunonuposanue I1TC;

—  YOpaBJSIOIINE BO3AEHCTBUS Ha (aKTOPHI;

- MEXaHM3M BIIMSHHUS YIPABISIOUIETO BO3AEUCTBUS HAa TapaMeTpbl 3PPEKTUBHOCTH.
Marepuans! o paccmarpuaemoii I1TC, Bkitouas e€ GpyHKIIMOHANbHbIE, KAUECTBEHHbBIE U

KOJIMYECTBEHHBIE XapaKTEPUCTUKHU JTOJIKHBI OBITH COOPaHbI B X0/1€ MPAKTHK.

Onucanune IITC HanpaBiaeHO Ha BbIBIEHUE MPOOJEMHBIX  OpPraHU3AlMOHHO-
TEXHUUYECKUX IpoleccoB. JIoKHO ObITh MPHUBEIEHO apryMEHTHUPOBAaHHOE OOOCHOBAHHE BbISB-
JIEHHOM mpoOeMbl, aKTyalbHOCTh €€ pemeHus a8 paccmarpuBaemoil IITC mpenmpusitus,
c(hopMyJIMPOBaHbI MOIXO/bI K IPOBEACHHUIO UCCIIEJIOBAHUN U HAIIPaBJICHUS NPAKTUYECKOTO MPHU-
JIO’)KEHUS PE3yJIbTATOB.

B nayuHO-uccienoBarenbCkux padboTax, HalpaBICHHBIX Ha pa3padOTKy OpraHu3aluoH-
HO-TEXHMUYECKUX PEILEHUI, KaK IPAaBWJIO, JAOJKEH NPUCYTCTBOBATH CIEIYIOIIMNA KOMIUIEKC 3a-
Jad:

- BBIOOp METOJ1a MOJIETUPOBAHMSI ITPOLIEcCca U Pa3paboTKa MOJENH «KaK ecThy». OIeHKa Ko-
JIMYECTBEHHBIX TTOKa3aTeen mpouecca;

- aHanu3 MOJeNH. BeisiBiIeHME 3JIeMEHTOB Ipolecca sl JaIbHENIIEeN ONTUMHU3alNN;

- paspaloTka MpeIoKEeHUH MO ONTUMH3AIMK BHIOPAHHBIX 3JIEMEHTOB Ha OCHOBE NpHMeE-
HEHUs cpeAcTB aBToMaru3anuu. KonnuecTBeHHas! OI[EHKA OXKUAA€MOT0 MOBBIIIEHUS 3 (-
(bexTUBHOCTH (YITYUIICHHS XapaKTEPUCTHK) BEIOPaHHOTO Mpoliecca,;

- TpoBeJeHHe padoT MO aBTOMAaTH3allMU AJIEMEHTOB/TIpoliecca B LENAX JOCTHKEHUS pac-
4€THOTO AP PeKTa;

- MoJeJIMpOBaHUE Mpolecca ¢ y4€TOM MPUMEHEHUs pelleHni o aBToMaru3anuu. OueHka
JIOCTM>KEHUS POTHO3HBIX MOKazaTtenei 3(ppekTuBHOCTH Ipoliecca,

- pa3paboTKa OpraHU3alMOHHO-TEXHUYECKUX MEPOIIPHUATHI 110 BHEAPEHUIO Pe3yIbTaTOB;
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- OLEHKAa KOMIUIEKCHOTO SKOHOMHUYECKOTo 3¢ deKra.

[Tpu neranpHOM aHaNM3€ BBIOPAHHBIX TPOIECCOB HEOOXOAMMO IMPOBECTH 0030p METOJIOB
aHaJii3a OPraHU3alMOHHO-TEXHUYECKUX MPOIECCOB:
- wMmerox ¢pyHkuroHamsHoro mozaenuposanus SADT (IDEFO);
- Meroi mojaenupoBaHus npouecco IDEF3;
- MOJEIHMpPOBaHUE MOTOKOB AaHHbIX DFD;
- wMeton ARIS;
- METOJl MOJISIMPOBAHMSI, UCIIOJIb3yeMbIi B TexHosoruu Rational Unified Process;
- METOJ] UMUTAIIMOHHOTO MOJICTUPOBAHMS TPOU3BOJICTBEHHOM crcTembl Plant Simulation.
[Ipu aTOM crenyet BbACIUTh HAauOOJIee YHUBEPCAIBHBIN U B TO K€ BPEMS CIIOKHBIN Me-
TOJ, UMUTAIIMOHHOTO MOJCIUPOBaHUA. DTOT METOJ, MO3BOJSAET MPEACTABIATh B paMKax JUHA-
MHYECKONM KOMIBIOTEPHON MOJEJIM IPOTEKAHUE IIPOLIECCOB, NEUCTBUSA JIIOAECH M IPUMEHEHUE
TEXHOJIOTHi, UCIIONb3YEMBIX B U3Y4aeMbIX Ipoueccax. J[MHaMuueckoe UMHTALIMOHHOE MOJIETHU-
pPOBaHKE IMO3BOJISET OIEHUBATH COCTOSIHHE MOICIUPYEMOr0 OOBEKTa B IIEJIOM M KOHKPETHBIX
3HAYEHUI MapaMeTpoB B 3aJaHHBIX YCJIOBUAX W Ha 3aJlaHHOM HHTEpBaie BpeMeHu. Llenecoo6-
pa3HO MPUMEHUTH aBTOMATHU3UPOBAHHYIO CHCTEMY, 00€CIEUMBAIONIYIO BHU3YaJIbHOE MOACIUPO-
BaHUE JUHAMUYECKUX CBOMCTB OPraHU3AIIMIOHHOM CUCTEMBI U CLIOCOOOB YIPaBJICHHUS €10.
Ha ocnoBanuu 0630pa 10KeH OBITh CCIaH apTyMEHTHPOBAHHBIN BBIBOJ] O IPUMEHEHUHT
OJIHOT'O WJIM COBOKYITHOCTH METOJIOB.

Kak mpaBuiio, Ha 3Tare MOAETUPOBAaHUS HEOOXOIUMO OIpPENETUTh CIEAYIONINe KOMIIO-
HEHTBI:

- Ha3BaHHe (OINpeaeNeHue) MpoLecca;

-  peanmsyemylo GyHKIHIO WIHA UX TOCIEI0BATEIBHOCTD;

-~ YYaCTHHMKOB Ipoliecca;

— OTBETCTBEHHOE JIMIO — BJIaJIeNblIa MTPOLIECcCa;

— TpaHULBI POIIECCa;

— BXOJHBIC U BBIXOJIHBIE TIOTOKH, a TAK)KE MX MOCTABIIMKOB (WM MOTpeOUTENeH);

- TpeldyeMble pecypchl (IPOU3BOICTBEHHBIE, TEXHUYECKUE, MaTepUalbHbIe, HHPOpMAIU-
OHHBbIE);

—  ONpEeIesoUIyIo 1Ieb (11eIH) Mpolecca;

- METPHUKH MpoIecca, TOUYKH U MPOIeAYPbl MOHUTOPHUHTA MIPOIIECCa;

-~ BO3MOXXHBIE PUCKH U BIIMSIHHS Mpoliecca Ha CyObEKTHI Ipoliecca.

OCHOBHBIMH COCTaBJISIFOIIMMH MOJEIIN IIPOLIECCA ABIISIOTCS:
- (yHKUIUY (IEHCTBUS, BHIIIOJIHAEMbIE YIaCTHUKAMHU IIPOLIECCa);
- pecypchl (IPOU3BOACTBEHHBIE, TEXHUUECKUE, MATEPHAIIBHBIE, CUCTEMHBIE);
- JIOKYMEHTHI U JaHHbIe (Kak mpeoOpazyeMble B MPOIECCE, TO €CTh BXOIHON/ BBIXOIHOM
MOTOK, TaK ¥ HempeoOpa3yeMble, TO €CTh KaK pecypc);

- YYacCTHHKH Ipolecca (TpyAOBbIE PECypChI);

- MaTepuaibl/IPOAYKThl, YCIyru (Kak mpeoOpa3yeMble B Ipolecce, TO €CThb BXOJ-
HOI/BBIXOTHOM TIOTOK).

[Tocne pa3zpaboTku Moaenu OU3HEC-TIpoIecca TOJDKHA OBITh TTOCTPOEHA CHCTEMAa YIIPaBIISIO-
KX Bo3/eHcTBHA. BbiOpaHbl (1 000CHOBaHbBI) COOCTBEHHO BO3ACUCTBUS, chOopMyTUpOBaH Me-
XaHU3M UX BIUSHUS Ha Pe3yJbTUPYIOLINe napaMeTpbl. Takke He0OX0IUMO MPUBECTU MPOBEPKY
aJIecKBaTHOCTHU IIOCTPOEHHOM Mojenu paccMmarpusaemoit ITTC.

B pe3ynbraTe npoBe61eHHBIX UCCIEA0BaHNUN JOKHBI ObITh CIIEIaHbl BBIBOBI, KACAIOIIHECS:

-~ BO3MOXXHOCTH IPUMEHEHHUs pa3pabOoTaHHONW MOJENH, JUIs PEeLIeHUs MOCTaBIeHHON 3aj1a-
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- aJIeKBaTHOCTH MOCTPOCHHOU Mojienu paccmarpuBaemoit I1TC;
- JaJbHEHIIEro NMPAKTUYECKOIO NPUMEHEHUS MOJYYEHHOM MOJENW I JOCTUKEHUU IO-
CTaBJICHHOM LETIN.

B 3aBepmienun paboThl AenaeTcs BBIBOA O JOCTHXKEHUU d(pdekra 3a cuéT mpuMeHeHus Bbl-
OpaHHOI0 Cpe/ICcTBA ABTOMATHU3ALIMH.

8. ®OPMbI IPOMEXXYTOUYHOM ATTECTAIIMA IO UTOTI'AM ITPOU3BO/I-
CTBEHHOW MPAKTUKHA

1o 3aBepuIeHNM TPOU3BOJICTBEHHON MPAKTUKU CTYAEHTHI IPEIOCTABIISAIOT 3aII0JHEHHBIN
U 0OpPMIICHHBIN THEBHHMK, B KOTOPOM OTPAXKEHbI 3TAllbl MIPOXOXKIAEHUS MPAKTUKU U JaHO 3a-
KIIFOUEHUS PYKOBOJIUTENIEH IPAKTUKYU OT IPEANPUATHS U YHUBEPCUTETA, U OTUET IO NMPAKTUKE.

Coneprkanue oTdera MO MPOU3BOACTBEHHOM NMPAKTUKE TOJHKHO OTBEYATh MOJYYEHHOMY
3aJIaHUI0 Ha MPAKTHKY U ObITh 0()OPMIICHO COTIACHO TPEOOBaHHSIM (CM. TIpUIIOKeHHE 1).

ITo uroram npakTuky oOyyarolyecs: NoJay4aroT 3a4€T ¢ oleHKol. OueHKa BbICTaBIseTCS
HA OCHOBaHHUM OLIEHKH, BBICTABJIEHHOW PYKOBOAMTENEM MPAKTUKH OT HPEANpPUATHS, U IO pe-
3yJIbTaTaM 3allUThl OTYETA.

9. YYHEBHO-METOANYECKOE H THOOPMAIIMOHHOE OBECIHIEYEHHUE ITPO-
MN3BOACTBEHHOMU IMTPAKTUKH
a) ClucoK peKoMeH/1yeMoii JINTepaTyphbl:

OCHOBHasA

3y6enko, B. JI. Cucrems! ynpasnenus crankos ¢ UITY : yuebnoe nmocodue / B. JI. 3ybenxo, H.
B. EmenbsHoB. — Camapa : Camapckuid rocyJapCTBEHHbIN TexHU4Yeckui yHuBepcutet, DbC
ACB, 2016. — 204 c. — ISBN 2227-8397. — Tekct : 3JeKTpOHHBIA // DIIEKTPOHHO-
oubmmotreunas cucrema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/90916.html
Onpbepr M.C. UMurtanimonHoe MojAenupoBaHue [DIEKTPOHHBIN pecypc]: yueOHoe mocolue/
Onr6epr M.C., IlpirankoB H.C.— DnexTpoH. TekcToBble naHHble.— KpacHospck: Cubupckuii
(benepanbHbIN YHUBEPCUTET, 2017 — 128 c— Pexum J0CTyma:
http://www.iprbookshop.ru/84350

HNocunesny I'ennanuit bopucosuu. [Ipukinannas mexanuka : s BTy30B / Mocunesuu ['enna-
it bopucosuy, 1. A. JIe6enes, B. C. Ctpensies. - MockBa : Mamunoctpoenue, 2013. - 576 c.

JAOMOJIHUTEIbHAS JTUTepaTypa:
YepuukoB Muxaun CepreeBud. OCHOBBI KOMITBIOTEPHOTO MOJEIMPOBAHMSI T€OMETPUUYECKUX
o0bekToB B cucreMe Autodesk 3ds Max : yue0.-meron. ykazanus / UepaukoB Muxaun Cepree-
Buy, O. B. XKenesnos, M. A. 3aiikun; Yal'V, ®©MulT. - Vaesaaosck : Ynl'Y, 2014.

CycnoB Anatonuii I'puropbeBud. TexXHOIOrHs MAaIIMHOCTPOEHUS : Y4€OHUK JUIsI BY30B IO
Hanpasil. noAror. "KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE OOECIeYeHne MAaIIMHOCTPOUTEIBHBIX
npousBojicTB" / CycnoB Anatonuii I'puropbeBuu. - Mocksa : KnoPyc , 2013. - 336 c.
PaaxeBuu SIkoB MuxaiinoBud. MeTposorus, cTanapTu3aius U cepTudukanus : yueOHUK Jis
OakanaBpoB: YUEOHHK JJisi Hampapil. monarot. "TexHomorus, 060pyI0BaHWE M aBTOMAaTH3AIUs
MAaIIMHOCTPOUT. Ip-Ba", "KOHCTPYKTOPCKO-TEXHOIOIHY. 0OecleueHue MAaIMHOCTPOUT. Tp-B",
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"ABTOMaTH3Up. TeXHOJIOTHH U np-Ba" / PaakeBuu SIkoB Muxaiinosuy, A. I'. Cxuptnanse. - 5-¢
u31., mepepad. u gor. - Mockaa : FOpaiit, 2013. - 813 ¢

. 'mcmerynmun A. P.Co3ganue ynpasistomux nporpamMm uist crankoB ¢ YIIY B cucreme
Unigraphics NX 6.0 : y4e6.-meton. ykazauus / A. P. T'ucmerynun; Yial'Y, ®MulT. - Yibs-
HOBCK @ YnI'V, 2011. - wn. - 3arn. ¢ 3kpana; Mmeercs med. aHAIOT. - DJIEKTPOH. TEKCTOBBIE
JIaH. (1 daiin : 2,93 MO). - Tekct : AJIEKTPOHHBIH.
http:/lib.ulsu.ru/MegaPro/Download/MQObject/577

Y4eOHO-MeTOaAuYeCKast

MeToaudeckie peKOMEHIAINN IO CAMOCTOSATEIbHONU paboTe CTYIEHTOB MPU HAMMCAHUU KYP-
COBBIX padOT U MPOXOXKACHUU BCEX BUAOB MPaKTUK. s CTyIEHTOB HanpaBjieHus OakagaBpHa-
ta 15.03.04 ABromMaru3anus TEXHOJIOTHYECKUX MPOIECCOB U Mpou3BoACTB / A. P. 'mcmerynuH,
A. H. Egcees, O. 0. JleBkuna [u np.]; YalI'Y, DMUUAT. - Yassnosck : Yiul'VY, 2019. - 3arn. ¢
skpaHa; HeomyOnrkoBaHHBIN pecypce. - DieKTpoH. TekcToBbie AaH. (1 daiin : 375 K6). - Tekcr :
anekTpoHHbId. http:/lib.ulsu.ru/MegaPro/Download/MObject/7928

EBceeB A. H. Mnxenepnas rpaduxa u reomerpuyeckoe MozaenupoBanue B NX 8.0 : yue0.-
meton. ykazanus / A. H. EBcees, M. A. 3aiikun, M. C. Yepaukos; Ynl'Y, ®DMulT. - Yibs-
HoBcK : YuI'V, 2014. - http://lib.ulsu.ru/MegaPro/Download/MObject/488

EBceeB Anekcanap HuxonaeBuy. TeopeTnyeckne OCHOBBI TEXHOJIOTUHU MPOU3BOJICTBA | METO/.
nocodue no aucruminHe "OCHOBBI TEXHOJOTHYECKUX IMPOIeccoB W Mmpou3BojacTB" / EBcees
Anekcannp HukomaeBuu; VYnl'Y, OMuMT. - VaesnoBck : VYal'y, 2014, -
http://lib.ulsu.ru/MegaPro/Download/MObject/460.

MeTtoaudeckoe MocoOue MO BHINOTHEHUIO U OQOPMIIEHHIO KYPCOBBIX pabOT AJisi CTYJIEHTOB
HarpaBiieHui «CHUCTeMHBIN aHau3 U YIpaBJeHUEY, «ABUACTPOCHUEY, «ABTOMATH3AIUS TEX-
HOJIOTHYECKUX TporeccoB u npousoAcTs» / B. JI. Jleontses [u ap.] ; [lox oGmeit pea. FO.B.
IlonsuckoBa, - YneaHoBck: Yiul'y, 2013.

MeTtoaudeckue yka3zaHUs MO BBITOJHEHHIO U O(OPMIICHHIO BBIMYCKHBIX KBaTH(UKAIMOHHBIX
paboT i CTYJIEHTOB HAMpaBlieHU OakanaBpuaTa «ABHACTPOCHHUEY, « ABTOMATHU3AIUS TEXHO-
JIOTUYECKHUX MPOLIECCOB M MPOU3BOACTBY, «CHUCTEMHBIN aHanu3 u ynpasinenuey / B. JI. JleoHTs-
eB [u ap.] ; mox o6m. pexn. YO. B. TonsHckoBa. — YibgHoBck : Yal'V, 2015.

I'memerynun A.P. [u ap.] IlpakTrko-opreHTHPOBaHHAS MOATOTOBKA OaKalaBpOB MO aBHAIIMOH-
HBIM HarpaBJeHUsIM. MeToandeckoe MocoOue Mo OpraHu3aluy MPAKTUKO-OPUEHTUPOBAHHOMN
MOATOTOBKH OaKalaBpOB MO HAIMPABICHUSAM «ABHACTPOCHUEY, «ABTOMATHU3AIIMS TEXHOJIOTUYE-
CKHX TPOIECCOB W MPOU3BOJCTBY» U «CHUCTEMHBIN aHanu3 U ynpasieHuey» ; [lox oOmielt pe.
10.B. IlonsgHckoBa, - YiubsHosck: Yul'yY, 2017.
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1. J1eKTPOHHO-0UOINOTEeYHbIEe CUCTEMbI:
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1.1. IPRboOKS : 3nekTpoHHO-OMOIHOTEYHAsE cUCTEMa : callT / rpynmna Kommnanui A [Tu
Ap Meaua. - Capatos, [2021]. — URL.: http://www.iprbookshop.ru. — Pexxum goctyma: mist 3ape-
TUCTPUP. ITOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIMN.

1.2. TOPAUT : snextponHo-6ubanoTeunas cuctema : caiit / OO0 DIIeKTpOHHOE H3/a-
tenbctBo FOPAWIT. — Mockea, [2021]. - URL: https://urait.ru. — Pexum mocTyma: s 3aperu-
CTpHPp. OJIb30BaTENEH. - TEKCT : 3JIEKTPOHHBIMN.

1.3. KoHCynbTaHT CTYAICHTA © DJIEKTPOHHO-OMOIHoTeyHas cucrema : cat / OO0 Ilomnu-
Texpecype. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum
JIOCTyna: JJIsl 3apETUCTPUP. MMOJIb30BaTeNeh. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpaya : 3JIEKTPOHHO-OMOMMoTeuHast cucrema : cait / OOO Beicmas
IIKOJIa OpraHu3allMy U YIPABJICHUS 3/paBOOXpaHeHHeM-KOMIIeKCHBIH MEAUIMHCKUI KOHCAN-
taHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum gocrtyma: mis 3aperu-
CTpHP. NOJIb30BaTENIEN. — TEKCT : 3JEKTPOHHBIMU.

1.5. bonpmas MeauIuHCcKass OMOIMOTEKa : JIEKTPOHHO-OMOIMOTEYHAs] CHUCTEMa : CauT /
OOO bykan. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum mocryma:
JUTSL 3apETUCTPUP. MOJIb30BaTeNei. — TEeKCT : AIIEKTPOHHBIH.

1.6. Jlanp : asnekrpoHHO-OMONMHMOTewHas cuctema : caiit / OO0 BBC Jlanb. — CaHKT-
[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum moctyma: [ist 3aperucTpup. molib-
30BaTesIed. — TEeKCT : JIIEKTPOHHBIN.

1.7. Znanium.com : 31eKkTpoHHO-OMONMMOTeYHass cucrema : cat / OOO 3HaHHyM. -
Mockasa, [2021]. - URL: http://znanium.com . — Pexwum moctyma : ajis 3aperucTpup. MoJjib30Ba-
TeJel. - TEeKCT : ANeKTPOHHBIN.

1.8. Clinical Collection : xoyuteKuus A7l MEIUIMHCKUX YHUBEPCUTETOB, KIMHUK, MEIH-
LHUHCKHUX OuOIMOTEK // EBSCOhost : [moprai]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
€97828f9f7e1%40sessionmgrl02 . — Pexxum gocTyma : Ui aBTOPH3. TMoyb30oBareneil. — TekcT :
AJIEKTPOHHBIN.

1.9. Pycckuit s13bIK KaKk HHOCTPAHHBIN | AJIEKTPOHHO-00Pa30BaTENbHBIN pecypc A UHO-
cTpaHHbIX cTyaeHTOB : caiit / OO0 Kommanus «Au [lu Ap Menua». — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexxum mocTyma: Ui 3aperucTpup. moib3oBareneil. — TekcT : aJek-
TPOHHBIN.

2. KoncyastantIlimtoc [DnekTpoHHBIN pecypc]: cripaBoyHas npaBoBas cuctema. /000
«KoncynpranT [Tatocy - DnektpoH. aaH. - Mocksa : Koncynsrantllnroc, [2021].

3. ba3bl 1aHHBIX EPUOAUYECKUX U3TAHUI:

3.1. ba3a naHHBIX NMEPUOAMYECKUX M3TAHUH : 3NeKTpoHHbIe KypHansl /| OO0 UBUC. -
Mockga, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum moctyma : ajist aB-
TOPH3. MOJIb30BaTeNIeH. — TEKCT : JIIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snektponHas 6ubnuoteka : caint / OOO Hayunas Dnek-
tponHas bubmmoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum noctyna : s aB-
TOPU3. MOJIb30BATENIEH. — TEKCT : IIEKTPOHHBII

3.3. «Grebennikony : anexkrponnas oubanorexa / U] I'pedbennukoB. — Mocksa, [2021]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexwum gocTyma : Uist aBTOPHU3. MOJIB30-
Baresie. — TEeKCT : AIEKTPOHHBIN.

4. HaumoHanbHasi YJIEKTPOHHAsi OMOIMOTEKA  dJIEKTpoHHAs OubamoTexa : geaepansb-
Has TOCYJapCTBeHHasi HH(POPMAIMOHHAsA cUCTeMa : caidlT / MunuctepctBo KynbTypsl PO ; PI'b.
— Mocksa, [2021]. — URL: https://u36.pd. — Pexkum moctyma : aist mosib30BaTeNeii HaydHON
OnoOMoTekH. — TEKCT : DIIEKTPOHHBIH.

5. SMART Imagebase  // EBSCOhost : [mopTan]. - URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-



http://www.iprbookshop.ru/
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.rosmedlib.ru/
https://www.books-up.ru/ru/library/
https://e.lanbook.com/
http://znanium.com/
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-e97828f9f7e1%40sessionmgr102
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-e97828f9f7e1%40sessionmgr102
https://dlib.eastview.com/browse/udb/12
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://нэб.рф/
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
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1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum aoctyma : sl aBTOPH3.
nosp3oBateseil. — M300paxeHue : AIeKTPOHHEIE.

6. ®enepaibHbie HHPOPMANHOHHO-0GPA30BaTe/IbHbIE MOPTAJIbI:

6.1. EnuHoe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam : (enepanbHbiid mopran /
yupeautens GTAOY IO LPI'OIT u UT. — URL: http://window.edu.ru/ . — Tekcr : 351eKTpOH-
HBI.

6.2. Poccuiickoe oOpazoBanme : (emepanbhbiii noptan / yupemurens GIAOY ATIO
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 31eKTPOHHBIH.

7. Obpa3oBaTesbHbIe pecypebl Yal'y:

7.1. Dnexktponnas oubmuorexka Yul'V : monyns ABMC Mera-ITPO / OOO «Jlata Dxc-
npeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pesxum moctymna : uist mojib30BaTescii Hayd-
HOM OMOIMOTEKH. — TEKCT : 3JIEKTPOHHBIMN.
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

Hus kypea «IIpenaumiomMHas IpakTHKa» UCIONb3YyeTCs J1abopaTropusi MporpaMMHUpoBa-
Husl u3mepenuit ¢ nomomuipto KM VIJIK «udpossie TexHOIOTHNY, a TaKKe KOMIBIOTEPHBIN
KJIacC, OCHAIEHHBIH 10 MepcoHalIbHBIMU KOMIBIOTEPAMHU C YCTAHOBJICHHBIM JIMIEH3UOHHBIM
nporpamMmmubiM obecriedeHreM CATIAVS5R16 u NX 8.0. MynbsTrMenna npoeKkTop ¢ SKpaHOM U
HOYTOYK, /Ul BBIBO/Ia IPE3EHTAI[MIOHHOT'O MaTepHaia Ha SKpaH.

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

Ooyuaronmecs ¢ OB3 1 uHBaIMIbl MPOXOJAT MPAKTUKY COBMECTHO C JAPYTUMHU 00yyaro-
mUMHCS (B yueOHOM TpymIie) Wik HHAUBUAYAIBHO (110 JINYHOMY 3asIBJICHUIO 00yYaloLIerocs).

Omnpenenenne MecT MPOXOXKIEHUS MPaKTUKHU Juid oOyuatomuxcst ¢ OB3 u uHBanuaoB
OCYIIECTBIISIETCS] C YUETOM COCTOSIHHS 370POBbsl U TpeOOBaHUI K MX JOCTYIMHOCTH JUIsl TaHHOM
Kateropuu oOydaromuxcs. [Ipu ompeneneHMH MecT U YCIOBHHM (C y4€TOM HO30JOTMUYECKOU
TPYOIbl ¥ TPYNNbl MHBAMIHOCTH O0YYaroIIerocs) MpoxXoxkaeHus: y4eOHOl U MpOU3BOACTBEH-
HOW TMPaKTHK JI JaHHOM KaTeropuu JIML[ YYUTBHIBAIOTCS WHAMBUIYyalbHbIE OCOOCHHOCTH 00Y-
YaIOIIMXCSA, a TAKXKE PEKOMEHIAlUN MEIUKO-COIIMATbHON AKCIEPTU3bl, OTPAKEHHbIE B MHINUBH-
NyalbHOM IporpaMMe peadmInTaluy, OTHOCUTEIBHO PEKOMEHIOBAHHBIX YCIOBUNA U BHJIOB TPY-
Ja.

IIpu ompeneneHun MecTa MpakTUKU uid oOydaroumuxcs ¢ OB3 u uHBanmuaoB ocoboe
BHUMaHHUE ynensercs 0e30MacHOCTH TpyAa M OCHAIICHHIO (000pyIOBaHHIO) paboyero mecra.
Paboune MecTa Ha MPAKTUKY MPEAOCTABISIOTCS MPOPUIBLHON OpraHu3anieil B COOTBETCTBUU
CO CJIeYIOUIMMH TPEeOOBaHUSMMU:

— aJst odyvyarommxcesi ¢ OB3 n MHBaTHA0B MO 3pPEHNIO - C1A00BUASAIINX: OCHALLICHHE
CHenHatbHOrO pabouero mMecra OOLIMM W MECTHBIM OCBELICHHEM, 00ecredyHuBaonM Oecripe-
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MSATCTBEHHOE HAXOKJCHUE YKa3aHHBIM JIMIIOM CBOETO pabouero Mecra M BBIOJIHEHUE MHIHBU-
JyaJIbHOTO 3a/IaHUS; HaJIMYue BUACOYBEINYUTENCH, JIYII,

— nJs odyyaromuxcs ¢ OB3 n MHBa/INA0B N0 3pPEHHUI0 - CJIeNbIX: OCHALEHUE CIEIU-
apHOrO pabouero mecra TU(MIOTEXHUYECKUMU OPHEHTUPAMHU M YCTPOHCTBAMH, C BO3MOXKHO-
CTBIO HCIIOJI30BAHUS KPYIHOTO pelibe(pHO-KOHTpacTHOro mpudTa u mpudta bpaiins, akycrtu-
YEeCKMMHU HABUTAIIMOHHBIMH CPEICTBaMH, 00ECIEUNBAIOIIMMU OECIPENATCTBEHHOE HaXO0XKICHUE
YKa3aHHBIM JIMIIOM CBOEro pabouero MecTa U BHIIIOJHEHUE UHIMBUTyaJIbHOTO 33/1aHNUS;

— nJs odyuyarommxcsi ¢ OB3 u mHBAIMI0B MO CJOYXY - ¢JIA00CIBIIIALINX: OCHAILICHHUE
(o0opynoBaHu€) CHEUAIBHOTO pabodero Mecra 3BYKOYCHUIIMBAIONICH ammapaTypoi, Tenedona-
MU JJ151 C1a00CTBIIIAIINX;

— nJs odyyaromuxcsa ¢ OB3 n mHBaIMI0B MO CJAYXY - IVIyXHX: OCHAILEHUE CIEIU-
QIBHOTO paboyero MecTa BU3YaJIbHBIMUA MHIWKATOPaMHU, IPE0OpPa3yOIMMU 3BYKOBBIE CUTHAJIBI
B CBETOBBIE, PEUEBBIC CHTHAIBl B TEKCTOBYIO OETYIIYIO0 CTPOKY, ISl OecHpensTCTBEHHOTO
HAXO0X/ICHUS YKa3aHHBIM JIMLIOM CBOEro pabodero MecTa M BBINOJIHEHUS WHIUBUAYAIBHOIO 3a-
TaHUS;

— pas odyvaromuxes ¢ OB3 u uHBaMA0B ¢ HapyumieHHMeM (yHKUMi ONOpPHO-
JABUTaTEeJILHOT0 amnmapara: o0opynoBaHHe, 00ECIICUMBAIOIIEE PEATH3AIHNI0 PTOHOMHUYECKUX
MPUHIIMIIOB (MaKCUMAJIbHO yJOOHOE ISl HHBAJIMJA PACIOJIOKEHUE DJIEMEHTOB, COCTABIISIIOIINX
paboyee MeCTO); MEXaHU3MBI U YCTPOUCTBA, O3BOJIAIOIINE U3MEHATh BBICOTY U HAKJIOH pabouei
MOBEPXHOCTH, MOJIOKEHUE CUACHbS padoyero CTyia Mo BhICOTE M HAKJIOHY, YIOJ HaKJIOHA CIUH-
K1 paboyero CTysa; OCHAIEHHWE CHELHMAIBHBIM CUACHbEM, O00ECHEYMBAIOIIMM KOMIIEHCAIUIO
YCHJIUS TIPU BCTaBaHUHU, CIICHUATBHBIMU MIPUCIIOCOOICHUSMU Vsl YIIPABJICHUS U 00CITY>KUBAHUS
3TOro 000PYIOBaHUS.

VYcioBust opraHu3aldy U MPOXOXKACHUS NPAKTUKH, MOATOTOBKM OTYETHBIX MaTEpUaoB,
IIPOBEJCHUS TEKYILEro KOHTPOJIS U MIPOMEXYTOUHOM aTTeCTalluu 110 IPAKTUKE 00ECIeUnBAIOTCS
B COOTBETCTBHH CO CIIEIYIOIUMH TpeOOBAHUSAMHU:

— OObewM, Temr, GOpPMBI BBITIOTHEHUSI HHANBHIYaTHHOTO 3aJaHHs Ha TIEPUOJ] TIPaK-
TUKU YCTaHABIUBAIOTCS MHIUBUAYAJIBHO JJIs KaX/10T0 00YyYarolIerocs yKa3aHHbIX KaTeropuii. B
3aBUCHUMOCTH OT HO30JIOTMM MaKCHMaJbHO CHI)KAIOTCS IMPOTUBOIOKA3aHHbIE (3pUTENbHbIE, 3BY-
KOBBI€, MBIILICYHBIE U JIp.) Harpy3Ku.

— VYueOHble U y4eOHO-METOANYECKHE MaTepUalbl MO MPaKTHKE MPEeACTaBISIOTCS B
pasznuuHbIX (popmax Tak, 4ToObl oOyuarouiuecss ¢ OB3 u nHBanuAbl ¢ HapyILIEHUIMHU CiiyXa IMo-
dy4danun HH(OpManuio BHU3yaJdbHO (JIOKYMEHTAllMs MO MPAKTUKE IeYaTaeTcs YBEIUYEHHBIM
mpudToM; NPEAOCTaBISAIOTCS BUAEOMAaTepUaibl M HAIJISIAHbIE MaTepHalibl MO COAEpPKAHHUIO
NPaKTUKH), C HApYILIEHUSIMH 3pEHHs — ayJualbHO (HalpUMep, C UCHOJIb30BAHUEM IPOrpamMM-
CHHTE3aTOPOB PEUM) WIH C TTOMOIIBIO TU(HIOMH(POPMAIIMOHHBIX YCTPOUCTB.

— @opma NMpoBeeHUs TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U NMPOMEXYTOUHOI aTTe-
crauuu ans odyvaromuxcs ¢ OB3 1 MHBAJINAOB yCTAaHABIMBACTCSA C YYETOM HHJIMBUAYATIbHBIX
MCUXO(PU3NIECKIX 0COOCHHOCTEH (YCTHO, TUCHMEHHO, TIPU MTOMOIIM KOMITBIOTEPA, B (hopme Te-
cTHpoBaHus U T.1.). [Ipy HEOOXOIUMOCTH O0yYaroImeMycsl NMPelOCTaBISIeTCs TOMOIHUTEIbHOE
BpEMsI JJISl TIOATOTOBKY OTBETA U (WMJIH) 3allIMTHI OTYETA.
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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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