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AHHOTAILIMH JUCHUATIIMH (MOAYJIEI) ON BO

N3yyenne QUCHUILIMH BeJeTcsl B PAMKaX OCBOCHHSI OCHOBHON mnpodeccHoHaNbLHOI
o0pa3oBaTeIbHOM NporpaMMsl Bbicuiero oopasosanus (OI1 BO)

TexHOJIOruM aBTOMaTH3alluH ITPOMBINIJICHHBIX CHCTCM
(maumenoBanue (npoduis/crenuanusaiug) OIT BO)

peaﬂmyemoii 10 HAIIpaBJICHHUIO NOArOTOBKH/CIIENHAJIBLHOCTH?

15.04.05 KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ecreueHne MalllMHOCTPOUTEIbHBIX

ITPOH3BOJICTB
(KO ¥ HAHMEHOBAHKE HAMPABJICHUS [IOArOTOBKH/CIIELIHATIBLHOCTH)




Hucyunaunst (modyau) uzyuaromesn ¢ pamkax oceoenus OIl BO «Texnonozuu asmomamusayuu
HPOMBIULTEHHBIX CUCHIEM)
no nanpaenenuio 15.04.05 Koncmpykmopcko-mexnonozuueckoe obecneuenue
MAWUHOCIPOUMETTbHBIX RPOU3EOOCHE

HaumMeHoBaHHe JHCHHIIJIHHBI

MHOCTpaHHBIH A3bIK B TPO(ECCHOHANBHOM JICATCIBHOCTH

O0bLéM qucuuIInHbL, 3E/ak. 4.
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COJAEPKAHHUE JUCHHUILJIMHBI

Pazpenni

TeMbl

OCHOBbI HAMHCAHMS
aKaﬂCMH‘ICCKOFOfHay‘IHOFO
TEKCTa

O3HakoOMJICHHE C aKaJeMUYeCKUM/HAayYHbIM TEKCTOM. THIIBI,
TICPBUYHBIC U BTOPUYHBIC YKAHPHI aKaJCMHYCCKUX TCKCTOB.
[TocTpoenue Hay4yHoro Tekcra. Hay4Hblil CTUIL peyu.
AkajieMudeckuii /Hayunbiii Tekct (AT): cuHTakCHYeCKHi
aHanu3. OJIEMEHThl cojiepkKaTenbHO  cTpykTypel  AT.
Cunrakcuueckne  cTpyktypel  AT. OOuieHayunas u
cneuuanpHas jgekcuka AT. CHHTaKCHMUYECKHE KOHCTPYKLIUH,
crienuduKa akaJeMHYSCKOro/HayyHoro TeKCTa.

IleneBas aynutopus AT, uens BbickasbiBaHus. CroskHas
aprymeHtauuss AT. HMHosA3bIUHBIE CI0BAa W TEPMUHBI.
CHUHTAKCUMYECKUIT aHaIU3 aKaJeMHUYECKOTro/Hay4HOTO TEKCTA.
CocraBiieHue rioccapusi K CTaThbe.

IToaroroBka
aKajeMHYecKoii/HayYHOH
upezeﬂ'ramm Ha aHl'JlHﬁCKOM
fI3bIKe

OcoOeHHOCTH  TNOATOTOBKHM  CIAaWJoB  UId  HAay4YHOH
npe3eHTranuu. O0upe pekoMeHaauuu. TEKCTOBBIC M Claiabl
nanubix. TpeboBanus k noaroroske All.
AKaJIeMU4eCKOe/Hay4yHOEe BBICTYIUIEHHE HAa aHIJIMHCKOM
s3bike. Jluckyccuu. CTpykTypa akajeMH4ecKoill /HayuHoM
Mpe3CHTALNH.

AxKageMuuyecKasi/Hay4YHast
Npe3eHTAlMsl HA AHTVIHHCKOM
fAA3BIKE.

CTuIMcTHYECKHE TIpPMEMbl aKaJeMHUYECKOM TIpEe3eHTaluHU
(AIl) — moBTOpBI, MapaysICibHBIC KOHCTPYKIHH, CIOXKHBIC
rpaMMaTHYECKUE U CUHTAKCUYECKHE KOHCTPYKIIUH,

Hopmbl peueBoro srtukera. BenmeHue ceccud BONPOCOB-
OTBETOB B npouecce wiu nocie All.

HaumenoBanue JHCHMILIHHDI

Hctopust 1 METOA0JIOTHSI HAYKU B MAaIIUHOCTPOEHUH

O0bém aucunIIMebl, 3E/ak 4.
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COJAEPKAHHUE JUCHHUILJIMHBI

Pazpenni Tembl
Teopernueckue H OmnpesesieHne CyIHOCTA HayKW U TEXHUKH, UX CTPYKTYpPbl U
METOA0JOrHUeCKHe OCHOBEI (GyHKUMHA, HMCTOPUUCCKHUX JTAllOB pPa3BHUTHA; BBIABICHHC

HCTOPHH HAYKH.

cnenu(pUKA HAy4YHO-TIO3HABATEIILHOM JESTENLHOCTH M €
MeCTa CpeAu HpOYUX BHUAOB TBOPYECKOWU JIEATEIbHOCTH,
YCTAaHOBJICHHWE OOIIHOCTH M Pa3lMyus TEXHUKH U HAYKH Kak
crocob0OB caMopeanM3aliy CYIIHOCTHBIX CHJI YCJIOBCKa,
BBISIBJICHUE OCHOBHBIX MOJIeJIeH UX OTHOIICHUI; ONIpe/IeIeHHE
HPHUPOJIbl, CYLIHOCTU, CTPYKTYPbl M OCHOBHBIX YPOBHE
HAay4yHOTO0 3HAHUA, YACHEHHWE METOJ0JOIHM Hay4yHOIro
MO3HAHMUA,; YSICHCHHUC OCHOBHBIX KOHIICIIIU A
B3aUMOOTHOIIEHUH (unocohun U HAyKU, HAYKH U TEXHHUKH,
ATHYECKUX HOPM HAYYHOU JIeSTeIbHOCTH.




3Hanua wu
BO3MOKHOCTH
JOLUBHIN3AIMOHHOIO IepHOoaa
Pa3BUTHSI YeJI0BeYeCTBA.

TCXHOJOTHYECCKHC

WCTOYHMKHM I  W3Yy4eHHs T1epBOOBITHBIX 3HAHUH W
TEXHOJIOTHH;  OCHOBHBIC  CTYNICHM  MaT€pUAILBHOTO W
TEXHUYECKOrO IpOrpecca JPEeBHEro OOIIECTBa; JHOAU B
,LlOLLHBHJll’lSaLlHOHHb[ﬁ uepmou; OCHOBHBIEC JOCTHKEHHUA
MaTepUaJbHOTO M TEXHMYECKOro Iporpecca JIPEBHETO
obrecTna;

YI)OBEHI: TEXHHYECCKOI0 H
TEXHOJIOIHYECKOIo pasBHTHH B
APE€BHHX HHBHUJIH3AIIHMAX.

[uBunuzanus Jlpesnero Erunta; [{uBuiusanms Mexaypeuns;
HuBwimzamuu  dpesneit Muauu; Iuswimszanus JIpesnero
Kuras; Kpurto-mukeHckas umBuimsaums;  [lusuimsanuu
JIOKOITyMOOBOM AMEpuKH; 3HaHMC M YPOBCHb TEXHHYECKOIO
pPa3BUTUS IPEBHUX LIUBHIIU3AIM.

Hayynass ®  TeXHHYecKas
KYJIbTYPa aHTHYHOCTH

AHTHYHAS HAYKa; [IEPUOIN3ALMA AHTUYHOM HayKu, MUpoiorus;
repMeTH3M; aHTHYHOE MPOU3BOJICTBO

HayuyHo-TexHHYeCKHEe 3HAHUSNA CpennesexkoBbe; CTpyKTypa CpeJIHEBEKOBOIO HAay4yHOI'o

cpeaHeBeKkoBoi EBponbi. 3HaHuA; CpeqHEBEKOBOE MOHMMaHHE CYHIHOCTH TBOpeHMS,
3nanue Ha Pycu; TexHonmoruueckoe pa3BUTHE CPEIHEBEKOBbS

Bospoxaenue. Bospoxienue;,  Peneccanc;  Bemukue — reorpadudeckue
OoTKpbITHA; [IpakTnyeckue nocTukeHus B MeauLMHe; Poxkienue
HOBBIX HaYYHO-TEXHUYECKUX HApPaBIEHHIA

Hogoe BpeMsi. Hayunas DTarnsl; CTPYKTypa; FEPOH; Pe3yIbTaThl

pesoJiiouusi XVII Beka.

MexaHuveckasi KAPTHHA MHpPa H Oranel; HayuyHble HampasineHus XVIII  Beka  (Bek
KJIACCHYeCKas HayKa. MPOCBCILCHNA)
DJIeKTPOAHHAMHYECKAs X-nyuu; SBICHHE PAAMOAKTUBHOCTH; 3JCKTPOH; HAyallo

KAPTHHA MUPA.

sanepHod (busuku; aromHoe sapo; CnenuanbHas (4acTHas)
TEOpUs OTHOCUTEJILHOCTH

IlocTHeK/1acCHYECKasi HAYKA

Ucxonnsie punocopckue uacu HOBOM Hayku; ACTpopH3HKa;
Panuoacrponomusi; buorexnuka; ['eHeTnyeckas UHKEHEPUS;
TexHHKa H TEXHOJIOIHH

MeT010/10rHYeCKHe OCHOBBI
HAYYHOI0 MCCJIeI0BAHMS.

MCTO)JOJ]OFHF[; OCHOBHBIC ATallbl Hﬂy‘-{HOI‘O HCCIIEI0BaAHHA,
Meroabl  uccnenoBanuii; TeopeTHyeckue HCCIIEI0BAHMS;
DKCIepUMEHTaIbHbBIC HCCIIEIOBAHMS; Odopmnenue
PE3YIITATOB HAYYHOT'O UCCIICTOBAHUS

Ucropus " COBpPEMEHHOE
COCTOSIHHE MALLIMHOCTPOEHHS.

Onpenenenns; Uctopus co3jaHus B COBPEMCHHOE COCTOSTHHUEC
TexHojoruueckux wmaimuH; Hcropuss u  coBpemeHHOE
COCTOSIHME pacyera MallluH Ha npo4yHocTh; OO0 ucTOpUM M
COBPEMEHHOM COCTOSIHUM THMJpaBIvMYecKux MmamuH; OO
UCTOPUM M COBPEMCHHOM COCTOSHMM  aBTOMAaTH3alluu
TEXHOJIOTHYECKUX TMPOIECCOB U MPOU3BOACTB; OO0 uctopuu u
COBPEMEHHOM COCTOSIHUU POOOTOTEXHUKHU




HanmeHOBaHHE THCHHILIHHBI

COBpeMeHHbIe HpOGJ’leMbI HaYKH B MallIHHOCTPOCHHH

O0bém qucnumInnbl, 3E/ak. 4.
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COJAEPKAHUE JIJUCLHHUILJIMHBI

Pazpenni

TeMbl

MeToa0/10THYECKHE OCHOBDI
HAYYHOI'0 3HAHHSA

Onpenenenne Hayku; OCHOBHbIE 3Tarbl Pa3BUTHS HAYKH;
[ToHsiTHe O HAy4yHOM 3HaHWHU; MeTo/bl HAyYHOTO TO3HAHUS;
[Iporecc HAayYHOTO M TEXHHYECKOTO MO3HAHMSL.

CoBpemeHHBIE TPO0JIEMBI
HAYKH

[Ipo6nembr kocmosorum; Ilopsaox u Xaoc; CHHEpreTHka;
Hanorexnonoruu; Mertamarepuaibi.

Boi10op HanpaBjeHHs HAYYHOTO
uccaenosanus. IllocranoBka
HAYYHO-TEXHHYECKOH
npodJieMbl ¥ YTANbI HAYYHO-
HCCJI1e10BATE/IbCKOI padoThl

Metoapl  BbIOOpa M LeAM  HANpaBIEHUS  HAYYHOIO
uccienopanus; ITocTaHOBKa HayYHO-TEXHHYECKOH MpoOieMsl;
DTanbl HayYHO-HUCCIIE0BATEILCKON PaboTHI.

CoBpeMeHHOE COCTOSIHUS M
NEepPCNeKTHBBI Pa3BHTHA HAYKH,
TEXHHKH U TeXHoJ1oruil PO

OCOOCHHOCTH COBPEMEHHOI'O COCTOSHHS Pa3BUTHA HAyKH,
TEXHUKM M  TexHosoruii B Poccmiickoin  ®@epepauny;
[IpuopuTeTHbIE HANpaBICHUS PA3BUTUS HAYKH, TEXHUKH U
texHonoruii B Poccuiickoii  @enepauuu;  OCHOBHbIE
HaIlpaBJICHHS! MHHOBAILMOHHO-TEXHOJIOIMYECKOr0  pa3BUTHS
HayKH, 9KOHOMUKH U 00pa3oBaHus B Poccum.

HexoTtopbie npodiembl
MAIIHHOCTPOCHHS

[Tpobnema B obnactu mexanoobpadotku; [Ipumep 3anaum.

HaumenoBanue AHCHHILJIHHbI

Maremarnueckoe MOACIHPOBAHHUEC B MAIIHHOCTPOCHHH

O0bém aucHnIIMHbI, 3E/ak 4.
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COJAEPKAHUE JUCHUILJIMHBI

Paznenni Tembl

ITonsiTHE MaTeMaTH4YeCKoi | MHOKECTBEHHOCTh M €IMHCTBO Mojeneil. TpeboBanue
MOIeJIH afgekBaTHOCTH. TpeboBaHue npoctoThl. JIpyrue TpeboBaHus
Tunst MaremMaTtuyeckux | CTpyKTypHble U (yHKIMOHAIbHBIE MOAeIU. JlUCKpeTHble U
Moaesei HEelpepbiBHbIE MOJENH. JIMHEHHbIE M HEJIMHEHHbIE MOJIEIIH.

JleTepMHMHUPOBAaHHbBIC U BEPOSITHOCTHBIC MOJICIHN

MareMaTHUYECKHE cxembl | HenpepblBHO-AETEPMUHUPOBAHHBIC MOJICTTH (D-cxempr).
MO/ IHPOBAHUS CHCTEM JMCKpEeTHO-1IeTEPMUHUPOBAHHBIC MOJIEN (F-cxempr).

Huckperno-croxacrudeckue mojenu (P-cxemsr). HenpepbiBHo-
croxacTuueckue mojenu (Q-cxembr). CereBbie mopenu (N-
cxembl). KomOuaMpoBanusie Moenu (A-cxemsl)

d®opmasiu3anus "
AJITOPHTMH3 AU NnpoIeccoB
(pYHKIHOHHPOBAHMS CHCTEM

Meroauka pa3paboTku M MALIMHHON peanusauuu Mojeiel
cuctembl. [TocTpoeHue KOHLIENTYa IbHbIX MOJICJIEH CUCTEM M MX
dopmanu3amsa. ANTOPUTMU3AIMSA MOJACNCH CHCTEM M HX
MamMHHasA ~ peanusaums. llosydenme wu mHTEpnperauus
pEe3yJIbTATOB MOICIUPOBAHUS CUCTEM

ITocTpoenne MareMaTH4YecKOM

MOJIC/TH

@opMyJIMPOBAHME MAaTEeMAaTUYECKOM 3a/1auu. 3a/1a4uu aHaIn3a 1
cunte3a. Omnpejensroue COOTHOILEHUS. YpaBHEHHS UIA
(GYHKIMH OAHOTO M HECKOJIbKHMX MEPEMCHHBIX

Yopowenuss M yroudHeHnus | Paboune runotessl. YmpouleHue ypaBHeHHI. Metoa manoro

MO/1e/IH napamerpa. Peryisipublie U CHHIYJIIpHBIEC BO3MYILEHHS. AHAIN3
BJMSIHUS YIIPOLLIEHUI

Meroanbl ucciaenoBanus | Meroapl  MOCTPOCHUS U MCCIENOBaHUSA  pEUICHUH.

pelueHn i ACHUMIITOTHYECKHUE Pa3IOKCHHUA. HUHuTerpanbHbie




NpEACTaBICHUSl  pelIeHU.  ABTOMOJEIbHBIC  PELICHHUS.
®da3oBbIit noprpet. OnpenesneHue CTENeHU TOYHOCTH PEIICHUS

MojeupoBanue MPOLECCOB
KOHCTPYKTOPCKO-
TeXHOJOTHYECKOH MOATrOTOBKH
MPOM3BOACTBA

[Ipeanpusarue kak npousBOACTBeHHAs cucTeMa (OCHOBHBIE
OM3HEC-ITPOLIECChI
dusngeckoe MOJACITMPOBaHHE OAHO3Y00M (pe3oii

Pa3pabotka MaTeMaTHYCCKOMN MOJCIIH BBIHYKJICHHBIX
KoJe0aHUM TEXHOJIOTUYECKON CUCTEMBI PU Gpe3epoBaHUT
MojenupoBaHie — mpouecca  IOJy4YeHUs  [IOPOLIKOBOIO

MaTepHhalla pOTAllHOHHBIM TOUYCHHEM
MOﬂCﬂHpOBaHHC PacIOJIONKCHHUA HANPaBIAIIHX OIOp CBépJ’l
OOHOCTOPOHHETO

HaumeHoBaHHe JHCHHIIJIHHBI

duznyveckoe MOJCIIMPOBAHUC B MAIIIHHOCTPOCHHH

O0bLéM qucuuIInHbL, 3E/ak. 4.
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COJAEPKAHHUE JUCHHUITJIUHBI

Pazpenni

TeMbl

O0mas TeopHss Ppa3MepHOCTH.
OcHOBHBIE IOHSATHSI

Onpenenenusi M TepMHHBL. Pa3mepHble M 0Oe3pa3mMepHbie
BeUYMHBI, OCHOBHBIC U TIPOWU3BOJHBIC CAMHHIIBI U3MEPCHUS.
Crpykrypa (yHKLIMOHAIbHBIX CBSI3ed Mexay (U3HYCCKUMU
BEJIMYUHAMH

YMmenbluenue HaOopa | Teopema Bykunrema. Beibop Oe3pa3MepHBIX KOMOMHAIMH W

nepeMeHHbIX MEpeMEHHBIX.  METo  MOCIECI0BAaTEIBHOTO  MCKIIOUCHHS
pazMepHocTei. BbIOOp OCHOBHBIX pa3MepHOCTEH

Bri6op nocje10BaTebHOCTH | OnpeneneHue MHTEPBAIOB  MEKIY IKCHEPUMEHTAlIbHBIMU

HCTIBITAHMH naHHbIMH. Kputepun ais BbIOOpa SKCIIEPUMEHTATBHBIX TOYECK:
OTHOCHTEJIbHAsI TOYHOCTh JAHHBIX Ha pa3IMYHBIX ydacTKax
obnactu UCCIIETYEMbIX 3HAYCHUI; XapaxkTep
SKCIEPUMEHTAIbHOU (DYHKIIMH

Bocnpoussoaumoctn [lopsinok npoBeneHus: SKcriepuMeHTa. PaHIoMU3HMpOBaHHbBIE

IKCNIEPUMEHTA OJIOKM: BHEIIHUE ePEeMEHHbIE

OanodaxropHbie H | Buael sKcrniepuMeHTa: SKCTPEMalIbHBIC U MHTCPIIOIALIMOHHBIC.

MHOIo(pakTopHbIe ®axTopsl. YpoBHU (pakTopoB. DyHKuMs oTKIHKA. TpeboBanus

IKCIEPUMEHThI BOCIIPOM3BOIUMOCTH u YIPaBJISEMOCTH. [Tapamerp
ONTHUMHU3ALUU

[lnanupoBanue sxcnepumenta | OgHodakTopHBEIC IKCIICPUMECHTHI. MHorogakropHbic
IKCHEPUMEHTBI: KIIACCUYECKHE TIJIaHbI

Teopus njanupoBannsi | MHOroakTopHbie  3KCIEPUMEHTbI:  (DAKTOPHbIE  ILJIAHBI.

IKCIIEPUMEHTA [Tonuelii QakTOpHBIA SKcrepuMeHT. JIpoOHbIH (akTopHBIH

IKCTICPUMEHT

Bu16op monesn

IIpenBapurenbHoe MaaHUpOBaHUE JKcHepuMeHTa. PakTopHOE
npoctpanctBo.  IllaroBas  mpoueaypa — IUIaHUPOBAHUSL.
WHTepnonsunoHHas Moielb

HaumeHoBaHHe JHCHHIIHHBI

HajnexXHOCTh M JUAarHOCTHKA TEXHOJOIMHYEeCKHX CHCTEM

Oo0bém aucunmannbl, 3E/ak 4.

3/108

COJAEPKAHHUE JUCHHUILJIMHBI

Pa3ennl

TeMbI




OcHoOBHBIE onpeaeJIeHus B

ITOHATHS HAOEKHOCTH TEXHOJOIHYECKHUX CHCTEM H HX

o0acru HAJEKHOCTH | DJIEMEHTOB.

TEeXHOJIOIHYECKHX CHCTEM

KoaunyecrBennble mnoka3zarenau | [Tokasarenu OesorkasHoctu; Ilokasarenu JI0JIFOBEYHOCTH;
HaAeKHOCTH [Tokazarenu COXPaHIEMOCTH; [Tokasarenu

PEMOHTOIIPUTOAHOCTH, KommiiekcHbIC MOKa3aTenu.

Cxema popmupoBaHusi 0TKa3a

OO6uias cxema (hopMupoBaHUs OTKa3a.

3aKoHbI pacnpeje/ieHus
HapabdOTKH 10 0TKAa3a

HopmanbHblil 3aKk0H pacnpesaeneHus; QpyHkuus Jlammaca win
HHTErpas BeposiTHOCTEH; BeposaTHOCTh 6e30TKa3HOH paboThI.

IMoBpe:xknenuss B
TEXHOJOTHYECKO
NPHUBOAALIHE K 0TKa3y

JJIEeMEHTAX
CHCTEMBI,

[TpyuyuHBI 0TKA30B TEXHOJIOTHYECKON CUCTEMBI (IIPU PE3aHUM );
KoMriuiekcHOe BO3JICMCTBUE MOBPEKICHUI 1101 BO3/ICHCTBHEM
TEMIIepaTypPHO-CHIIOBOTO (PaKTOpa M BHEIIHUX BO3JICHCTBUIA (B
CTaHKE, HHCTPYMCHTC M MPUCTIOCOOICHHUH).

Ouenka HAIEKHOCTH
TEXHOJIOTHYECKHX CHCTEeM II0
napaMerpam KavyecTBa

M3rOTOBJISIEMOM NPOAYKIHH

OO11re nmonoxkeHus; YCIOBHUS HAASKHOCTH TEXHOJIOTMYECKOH
cucrembl; PacuerHblii MeTOJ OlpelieSieHUss  roKa3aresiei
TouHocTH TC; OnbBITHO-CTATHCTHYECKHH MeToh;, Meton
KBATUTETOB, OMBITHO-CTATUCTHYCCKUH METO/I.

Ananus KayecrBa
H3MEPHUTEIbLHBIX NPOLECCOB

[Tokazarenu kadecTBa M3MEPHUTEIBHBIX MPOLECCOB; MeToauka
[IPOBEJICHMs aHAJIM3a Ka4eCcTBa M3MEPUTEIILHOIO IpolLecca.

OcHOBHBIE NMOHATHH, TCPMHHBI H

ITOHATHSA JWArHOCTMKH TEXHOJOTHYECKHMX CHCTeM M HX

onpeaeeHus JAHATHOCTHKH | DJICMCHTOB.

TEXHOJIOrHYEeCKHX CHCTeM

3ajaua TeXHHU4YecKoil | OCHOBHBIE  3a7a4M  TEXHMYECKOTO0  JUArHOCTUPOBAHMUS;
AHATHOCTHKH OcHoBHble TpeOOBaHUs K JUArHOCTHYECKUM ITapaMETPaM.
Bui0op AHATHOCTHYECKHX | BbiOOp ArarHocTHUECKUX mapaMeTpoB

napaMeTpos

MeTtoabl H BHAbI | Opranonentuieckue (CyObeKTUBHBIE); HHCTpyMeHTaNIbHbBIC
AMATHOCTHPOBAHMS (O0BbEeKTHBHBIC).

Cpencra IMarHOCTHPOBAHHUSA [Tpubops! i 3aMepa AMArHOCTHYECKUX NTapaMeTPOB.

Obmue TpedoBaHus K | Obwue TpeboBaHUs K cpeacTBaM TEXHUYECKOTO
cpeacTBam TeXHHYECKOro | JIMarHOCTUPOBAHHUSI.

AHATHOCTHPOBAHHUSA

Jnarsocruka npouecca peaHus
H HHCTPYMEHTA

OcHOBHasg 3ajada JAMAarHOCTHPOBAHMS IIpoLlecca pe3aHus;
IIpobnema HanEKHOCTH PEXKYIIEr0 MHCTPYMEHTA B YCIOBHAX
aBTOMAaTU3HPOBAHHOIO [IPOU3BO/ICTBA; Knaccudukanus
METOJOB KOHTPOJISI COCTOSIHUS PEXKYILIEro WHCTPYMEHTA;
JnarsHocTtuka CTaHKOB.

HaumeHoBaHHe JHCHHIIJIHHBI

HaHoTexHOIO0THH B MAILIMHOCTPOCHUH

O0bLéM qucuuIInebL, 3E/ak. 4.
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COJAEPKAHHUE JUCHHUILJIMHBI

Paspensi Tembl

OcHoBHBbIE NOHATHS 1 | OCHOBHbBIE [TOHATHUS U ONPEIeIeHHs
onpeeeHust

Hanoy¢dextsl 1 HaH000BbeKkThI | Hano3((hekThl 1 HAHOOOBEKTHI B IpHpO/IE.
B upup(me. ((Hﬂ'l'yll'l'ﬂBHble})

HaAHOTCXHOJOI'HH




XpoHoaorus passuTHus | Kparkas ucropus pa3BUTHsI HAHOTEXHOJIOTHH.

HAHOHAYKH, HAHOTEXHOJIOIHH,

HAHOIIPOU3BOICTBA

MeTtoabl aMarHocTuku | Macurradsl v 1ipoliiecchl B cucreMax HaHodacTull; OcodeHHoCTH

HAHOCTPYKTYP JUArHOCTHKH HaHOOOBEKTOB, DIIEKTPOHHAs MHKPOCKOIIHSA;
Ckanupyromas 30H10Bas Mukpockonus (C3M); CrniekTpanbHbie
METO/Ibl HCCIIENOBAHHNS.

OcHOBbBI KOHcTpynpoBanusi | Hucxosiiue ¥ BOCXOASLIME TMOAXOJbl;  DJIEMEHTapHbIE

00bHEKTOB HAa aTOMHO- | 0OBEKTHI M METO/Ibl HAHOTEXHOJIOTHYECKOr0 KOHCTPYHPOBAHHS,

MOJIEKY/JIIPHOM YPOBHeE

ATOMHO-MOJIEKYJIsipHas cOopka (MEXaHOCHHTE3) C MOMOIIbIO
CKaHUPYIOLIEH 30H/10BOM MHUKPOCKOITUA (C3M);
Camoopranuzanus u camocOopka; [IpuHIMIT MOJIEKYISIPHOTO
pacrio3HaBaHHUs B Ipolieccax caMocOOpKH; ATOMHbIE KI1acTephbl
KaK d3JeMeHTapHbele 00bekThl camocOopku; TexHomorun
dbopMupOBaHUS  IMOBEPXHOCTHBIX CJIOEB C  aTOMapHOH
TO4YHOCTBbIO;  KBaHTOBblE  SIMbl,  HPOBOJIOKH,  TOYKH;
[Iper3nonHast JuTorpagus.

Crpykrypa " cBoOlicTBa
HAHOCTPYKTYPHBIX MATEPHAJIOB

OcobOenHoctn  BemiectBa  HaHocucteM;  CTpyKTypHBIC
0COOGHHOCTH  HaHomarepuaioB; (DU3MYECKHE CBOWCTBA;
Xumuyeckue cpoiicTBa; Mexanuyeckue cpoiictsa; [IpuHuumbI
KIaccH(HKaIMK HAHOMAaTepHAJIOB.

Haunonopomku

OcobeHHOCTH CTPYKTYpbl W CBOMCTB; OCHOBHBIC METO/bI
nosyyenust; [I[puMeHeHne HaHOTIOPOIIKOB.

YriaepoaHbie HAHOCTPYKTYPbI

AsutorponHbie  GOpMbI yriepoja; YIJepoJHble HAHOTPYOKH
(YHT); I'padpen.

O0beMHBIC HAHOMATEPHAJIBI

OO6miass xapakTepUCTHKAa METOAOB MOIyueHHs; TexXxHOIOrun
NOpOIIKOBOH  MeTamrypru; OObemMHBIE HaHOMATEPUAJbI,
MOJYYCHHBIE MHTEHCUBHOM IulacTudeckoir  aedopmanueit
(UT11); KonTponupyemas KpHcTaiM3amMs H3 amMopdHOro
cocTosiHUA; TEXHOJOTHH OCakACHUS HAHOCTPYKTYPHPOBAHHBIX
C/IOEB Ha MOJIJIOKKY.

Hanorexnosioruu B
MAIIHHOCTPOEHHH

Hpnmeﬂeﬂue HaHOTCXHOJOI'HH B MAITHHOCTPOCHHH

HaumenoBanue JHCHHMILIHHDI

["'eonnpopManMOHHBIE CUCTEMbI M UX IIPUMEHEHHE

O0bém aucunmannbl, 3E/ak 4.
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Pa3enl

TeMbI

Kocmuyeckas 1edTeslbHOCTh
Poccuiickoit enepanuun

OcHOBHBIE CBEICHUS 0 KOCMHUYSCKOM IeATCIBHOCTH.
OcHoBoIToIararonye MOHATHA B 00J1aCTH UCIIOIB30BAHNSA
PKJI.

Buibl KocMudeckoii gestebHoCcTH. OCHOBHbBIE HAINPaBJICHHS
KOCMHWYCCKOM JICATCIBHOCTH.

Kocmuueckue npoaykrs! v ycinyru. Hanuonansnas
uHppacTpykTypa ucrosibzosauus PKJL.

JlucTaHIMOHHOE 30HIMPOBAHUE
3eMuu

[Tonsarue aucraHuMoHHOE 30HAMpoBaHue 3emiuu (/133).
Hcnonp3oBanue 1aHHbIX 133 B pellieHUH IPUKIAAHBIX 3a/1a4
(0630p).

A’pPOKOCMUYECKHIT MOHUTOPUHT 36MHOM MTOBEPXHOCTH.




Hcrnonp30Banue pe3ynbTaToB
KOCMMYECKOM JICATCIILHOCTH B
HMHTEpEecax pa3IMYHbIX OTPACieH
IIpOMblU.lJleHHOCTH

VnpasieHue 3eMJ1€n0ab30BaHHEM. 3eMeNbHbINH KaJacTp.
YnpasneHue BOAHBIM X03IMCTBOM. YTIPaBICHHE
JHEPreTUUECKHMHU KOMILIEKCAMU. YTpaBleHue He(Tera3soBbiM
X035 CTBOM U FOPHO100BIBAIOLIMM KOMILUIEKCOM. Y IIpaBlIeHUE
TPAHCIIOPTHON MH(PPACTPYKTYpOM. YIIpaBiieHHUE JCCHBIM U
CEINBbCKUM XO038HCTBOM. YTIPaBICHUE PallMOHATIbHBIM
IPUPOIONONb30BAHUEM. Y IPABICHUE Pa3BUTHEM
PEKpEalMOHHbIX, CIOPTUBHBIX 30H H 00BEKTOB. YIIpaBieHUE
MYHHIUIIAIBHBIM X035 cTBOM. BhIsBICHHE H
MPOTHO3UPOBAHHUE MPOMBIIICHHOTO BO3/ICHCTBUS HA
OKPYKaIOLIYIO CPEemy.

Hcrnonb3oBanue
reOMH(pOPMAIIMOHHBIX CHCTEM B
MHTEpEecax pa3iMyHbIX OTpaciiel
HPOMBIIUIEHHOCTH.
['eonopTraneHeie pelieHus Ha
ocHoBe ucnonb3oBanus PK/] B
OTpAcIIeBOM YIPABJIEHUN

«[lonsarne reounpopmannonnas cucrema» (I'MC).
KommuiekcHOe MCTIOIB30BaHKE JIAHHBIX JINCTAHIIMOHHOTO
30HMPOBAHUS U T€OUH(OPMAITMOHHBIX TEXHOJIOTHI B
OTPACJIEBOM YIIPABJICHUH.

3HayeHue NMPOCTPAHCTBEHHBIX JaHHBIX B OTPACICBOM
YIIPABJICHUH,

PernonanbHble r€ONMOPTAIbl B OTPACIEBOM YIIPABJICHHH.
[TpuMepb! peruoHaIbHbLIX F€ONOPTAJIOB.

HaumenoBanue AHCHHILJIHHbI

KOMHbI-OTCprIe TCXHOJIOTIHH B MAIIHHOCTPOCHHH

O0bém aucunmannbl, 3E/ak. 4.
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Pazpenni

TeMbl

Komnerorepubie
HH}pOPMAMOHHBIE TEXHOJIOTHH
KaK KoMILIeKc obJ1acreil
JeATeJIbHOCTH

KoMIbtoTepHbIE TEXHOIOTMHM M HMX pPOJb B COBPEMEHHOM
obuiectee. TexHomormu co3jaHus, XpaHeHHs M 00paboTkn
UH(POPMALIMOHHBIX JaHHBIX C MPUMEHEHHEM KOMIBIOTEPHON
texHukd. IIporpamMuoe  obecriedeHue  KOMIIbIOTEPHbBIX
MH(POPMALMOHHBIX TEXHOJIOTHii Ha npumepe
MHTETPUPOBAHHOTO MakeTa npuioxkeHui Microsoft Office.

TexHO0JIOrMH H CHCTEMBI
00padoTKH TEKCTOBOM
HHpoOpMaAHH

[IpeacraBnenue wuHbOpMaUUMM B MAMATH  KOMIIBIOTEpA.
OCHOBHbBIE CTPYKTYpPHbIE 3J1eMEHTbl TeKCTa. OCHOBHbIC 3Tallbl
00pabOTKH TEKCTOBOH MH(popManuu: Habop, pelakTHpOBaHHE,
dopmarupoBaHue, BepcTka. IPPEKTUBHBIC METO/bI PabOThHI B
TecToBOoM penakrope Word.

TexHos0ruu U cHCTEMBI
00padoTKH YHCI0BOH
HHpopmannu

[IpeacraBiiene  4McioBOM  uHOpManMu B [AMSTH
Komnbeiorepa.  CoBpeMeHHBIE  IIPOrpaMMHBIE  CpEJICTBA
00paboTKH YHCIOBOM MH(POPMALIMK: AIEKTPOHHBIC TaOIUIbI 1
mateMmatuyeckue naxersl. D(¢exTuBHbIE METOAb! pabdoThl B
tabnnyHoM penakrope Excel.

TexHonorum u cpeacrsa
o0padoTku rpaduueckoi
undpopmanuu

[IpencraBnenue rpaduueckoid uHGOpMALMK B MaMATH
KoMmmbroTepa. PacTpoBas, BekTopHas u ¢paxkTanbHas rpaduka.
CoBpemeHHbIE IPOrpaMMHBIE CpeicTBa 00paboTku
rpadpuueckoii  uHopmamuu.  CpaBHUTEIBHBIN  aHAIU3
rpaduyeckux BosmoxHocteit Paint, Word u Excel.

TexH0JI0THH H CHCTEMBbI
CO3/1aHUA JHHAMHYECKHUX
npe3eHTauui

[IpencraBineHue 3ByKOBOM MH(POPMALIMU U BUACON300paKeHUH
B IamMsITH KoMnbioTepa. CoBpeMEHHBIE IPOrPaMMHBIE CPEICTBA
00paboTku  MyJabTHMeauiHHOW  uHpopmanuu.  Cpeacrsa




Npe3eHTalOHHON rpadguku. IPPEeKTHBHBIE METOAbI PaboThl B
Power Point.

TexHoJ10THH H
HHCTPYMEHTA/IbHBbIE CPeICcTBA
NnporpaMMHUpOBAHUS

TexHonoruu nporpaMmupoBaHus Ha s3eike VBA B cpene Excel.
Texnonoruu makpornpoexktupoBanus B cpeae Microsoft Office.

HauMeHoBaHHe JHCHHIIHHbBI

Pa3MepHbli aHAJIN3 TEXHOJOIMYECKHX MPOLIECCOB

O0bém aucnumiInHbl, 3E/ak 4.

3/108

COAEPKAHME JUCLHUITJIMHBI

Pa3zjpennl TeMbl

Beenenune B PATII (pa3mepusbiii | [Ipenmer pasmepHoro ananu3a. OCHOBHBIE TOHSTHS U

AHAJIN3 TeXHOJOTHYEeCKHMX | OrpeJie/ieHust  (TepMUHONIOrUs).  YCIIOBHbIE  0003HAYCHMUSI.

NPOLECCOB). McxoHble JaHHBIE 1715 BBIOJHEHUS PAa3MEPHOT0 aHA/IU3a U €ro
OCHOBHBIC 3Tallbl.

BoisiBiieHHe TeXHOJIOrH4YecKHX | Tumbl TEXHOJIOTMYECKHUX PA3MEpPHBIX Lieneit. XapakTepucruka

pa3MepHbIX Lenei.

[IEPBOro THIIA ueueﬁ, HCIIOJIb3YEMOI'0 [AJIs1 KOMILICKCHOI'O
pa3MEpHOro aHanu3a TEXHOJOIMYecKoro mporecca, 10
pe3ynpTataM KOTOPOTO NMPUHHUMACTCA PEIICHHE O TOJHOCTH
mpoiiecca B 1e70M. XapakKTepUCTUKA IIeNed BTOPOro THIA,
pemiaeMbiX B 3ajade oOecredyeHuss TOYHOCTH pasMepoB Ha
JAHHOW TEXHOJIOTMYECKOU OIepalvH, B KOTOPBIX I10JyYaeMbli
pasMep SBIACTCS 3aMbIKAKOLIMM 3BCHOM.

TouHocTh
onepaumMii.

TEXHOJOIHYEeCKHX

Ha3naueHue [ONyCKOB PpAacHoJIOKEHHS TOBEPXHOCTEH B
ornepauusx  TexHojormdeckoro rmpouecca. Ha3nauenue
TEXHUYECKUX TpeboBaHMil B paboOuYMX 4YepTeKax JeTalei.
HasnaueHue J0nycKOB Ha pasMepbl B TEXHOJOTHYCCKHUX
onepauusx. BiusHue norpenHocTH yCTAaHOBKU HA BEJIMYMHbI
JIOIYCKOB TEXHOJOru4eckux pasmepon. KomneHcupyrouuecs
NOTPEIIHOCTH.

OnpenesieHHe NPHIYCKOB.

CpaBHUTEIbHBIH aHaJINn3 CYIICCTBYIOILIUX METO/MK
onpeeeHus IIPUITYCKOB. Metoauku Kopcakoga,
Cokounosckoro, banakmuna, Kosana. Onpeenenue npuiyckon
B Pa3MEPHOM aHaJIM3E.

Pacuer TEXHOJIOTHYEeCKHX
Pa3MepHBIX LeneH.

Metoauka Marseesa B.B. AnroputM npeoOpazoBaHusA
MCXOJHBIX JJTaHHBIX B CPEIHUC 3HAYCHUA. AJITOPUTM PEIICHUS
IIPOCKTHOM 3a/1a4u. AJICOPUTM PELICHUS MPOBEPOYHOMN 3a1a4H.
[lopsinok aeiicTBHS IPU PELISHUH 3a/1a4 aHAJIU3a TOYHOCTH I10
Opuenaepy U.I.

OobocHoBanue
TEXHOJIOIHYeCKHX 0a3.

BbIOOpPa

O6mue monatus u onpeaencHus. Kiaccuduxauus 6a3 no
HazHadeHuo. Knaccudukarus 0a3 1o JIMIIAEMbIM CTENEHSIM
cBoboabl. Kiaccudukaims 06a3 1no xapakrepy MpOsiBICHUS.
Beibop TtexHonmormueckux ©0a3. IlpuHumnel BbiObopa 0a3.
[naBHas Oa3a W JOMOJHUTENBHBIE 0a3bl. AnNroput™ BeIOOpA
KOMILIEKTa equHbIX TexHosioruyeckux 6a3 (KETB).

PasmepHbIid aHaJM3
TeXHOJIOTHYECKHX MPOLECcCOB.

Pasmepubiii ananu3 no MarseeBy B.B. IlocienosarenbHoCTb
BBINOJIHGHU ~ aHanu3a. IlocTpoeHune  pasMepHBIX — CXeM
TEXHOJIOTHYECKUX MPOLIECCOB. YCIOBHbIC O003HAuCHHUS MpPH
MOCTPOCHUHN pa3MepHbIX cxeM. OOImi MopsaaoK MOCTPOCHUS




pasMepHbix cxeM. [locTpoeHne cxembl —AHaMeTpabHbIX
pa3mepog. [locTpoeHne cXemMbl OTKIOHEHHS PaCIOIOKCHHS.
Pa3mepHbIit aHaju3 o ®puanesnepy Ur.
[locnenoBatennbHOCTL — MPOBEACHUS  Pa3MEPHOr0  aHalU3a.
Omnpenenenne  onepallMoOHHBIX  pasMepoB. OmnpezeneHue
MakCHMaJbHBIX  3HA4YCHMH  mpunmyckoB.  OmnpezencHue
OIlEpPALMOHHBIX AHAMETPAIIbHBIX PA3MEPOB.

HaumenoBanue AHCHHIIJIHHbI

HoBble KOHCTPYKIIMOHHBIE MATEPHUAIIbI

O0bém aucunIInebl, 3E/ak.4.
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Pa3aenl

TeMbl

Beenenmue, B0 HA
MATEpPHAJIOB OT IPUMHTHBHBIX /10
MHOT0()YHKIHOHAIBHBIX

Beenenue. KoHCTpYKIMOHHBIE MaTepHalbl M HX CBOHCTBA.
Kpurepuun BbiOOpa MaTepuana. IKCHOHEHIIMAIbHBIN POC
norpebsnenus. JIBHKYIIME CHIIbI CTPYKTYPHBIX M3MEHEHUi B
Marepuanax. Kunerunka WU3MEHCHHUS CTPYKTYPBHI.
[Ipon3BoAcTBO, OPMOBAHME U COCTMHCHHE MAaTCPHAIIOB

Mera/uibl M CILIABLI ¢ 0COOLIMH
CBOMHCTBAMMU

Bricokonpounsie cranu. MapTeHCUTHOCTApEIOIME CTalH.
TPUII-ctanu. Koppo3HMOHHOCTOMKHE CTaJIM, >KAPOIPOYHbIE

crani W craBbl. CrylaBel ¢ 0COOBIMH  (PU3HYECKMMM
CBOIMCTBAMM:  MAarHWTHBIC, BBICOKOOMHBIC, CIUIaBBl  C
«bddexkrom  namatu». [lomynpoBoasiue  marepuabl.

CBepXITPOBOIHUKH

HemeTamnnueckue MaTepHaJIbI

Kepamuueckue Marepuabl: TUIIBI, KOMIIO3UTHI HA KX OCHOBE,
CBCJICHMS, CTPYKTYpa, MEXaHUYECKUE CBOIICTBA,
MIPOU3BO/ICTBO, dbopmoBanne u UX  COEJUHEHHE.
Kommnosuuuonnsle Marepuanibl: BOJOKHUCTHIE, JUCIIEPCHO-
HaIloJIHCHHBIE, BCIICHEHHBIE, C METAINIMYECKOM, IOJTUMMEPHON U
yraepoaHoit matpuueit. CTpyKTypHas MEXaHHKa KOMIIO3UTOB.
[lonumepubie Marepuanbl: KJIACCHI, CTPYKTYpa, CTEIEHb
NoJIMMepU3alui, MEXaHWYECKHUe CBOMCTBA, IPOM3BOJCTBO,
dopmoBaHue, cuHTE3, coequHEeHHe. [lmacTHyeckue Macchl:
TEPMOIUTACTUYHBIC, TEPMOPCAKTHBHBIC, Ta30HAINOIHCHHBIC,
JMaCTOMEphl,  pe3uHbl,  Kiueu, repmeruku.  Crekno:
HEOPraHUyecKoe, OpPraHuyvecKoe, CHUTAIUIbl, MEeTa/lIMYeCcKue
CTeK/1a

MeToabl nosty4eHusi 00beMHBIX,
HOPOUIKOBBIX H IJIEHOYHBIX
HAHOCTPYKTYPHBIX MATEPHAJIOB

Metoap! noay4eHHs: 0ObEMHBIX HAHOCTPYKTYPHBIX MCTAJIJIOB
U cr1aBoB. MeTo/ibl 0Iy4eHUs HAHOCTPYKTYPHbBIX TOPOIIKOB.
Meroj 1noayyeHus TOHKUX IUIEHOK

IMoxkpbiTHS

Meramim YECKHE, HEMETAJNIHYECKHEC NOKPbLITHAA:

KiaccuduKaims, MeTO/Ibl HAHCCEHHS

HaumeHoBaHHe JHCHHILJIMHbBI

CAE cucrembl B MAIMHOCTPOEHUH

O0bém aucnumiInHbl, 3E/ak 4.
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Pa3zjnennl

Temsbl




NuxenepHoe
MKD

npeacraBJCcHHE

OCHOBHBIC MOJOKEHUS MEXaHUKH CIUIOIIHBIX CPEel, MOHATHE
MaTpuibl kecTkocTh. [TocTpoeHue marpuibl kectkoctn KO
ﬂpﬂMhIM METOJIOM.

[TocrpoeHue MaTpHIbl KECTKOCTH CHCTEMbI, pealiu3alus
IPAaHUYHBIX  YCJIOBHH, TIOJyuYeHHE M  HCIIOJIb30BaHHE
pe3yabTaTtoB pacuera MKD.

CAE-cucremsl Ha 0aze MKD u ux
KOMIOHEHTBI

Obmwas crpykrypa CAE - cuctem, 6asupyromuxcs Ha MKD.
[Ipenpoueccop. 3agadyu  npenpoieccopa. Crpykrypa
pacuetHoro 6usoka. [Tocrnporeccop. 3agauu mocTnpoieccopa

Pemenune zanaun 8 CAE-cucreme

[ToctanoBka 3anaun. IlocnenoBarenbHOCTh penicHus. OOmas
0J10K-cXxeMa IpOrpaMMbl IO pacueTy METOAOM KOHEYHBIX
JJIEMEHTOB.

CrpykTypa HCXOJHBIX JaHHBIX. I'eoMerpuyeckas MoOJelb.
Tpuanryngaums.

['panuunbie ycnoBusi. ANrOpUTMBI peann3ali TPAHUYHBIX
YCJIOBHUH.

Buemnne  BospeiictBusa.  CocpeloTOYEHHbIE
pacnpesiciicHHass ~ Harpyska. ANroput™m
pacnpeieIeHHOM Harpy3KH 110 y3J1aMm.

OueHka J10CTOBEPHOCTH pe3yibTaToB pemienus 3anady B CAE-
CUCTEME.

CHIIBI  H
pa3HECCHHUS

Yuusepcaibubie CAE-cucTemsbl

OOmas apXuTEKTypa MHOTOAMCIMIUIMHAPHBIX MPOrPaMMHBIX

HA 0aze MKD " HX | cucTeM, 0a3uMpPYIOLUIUXCS HA METOJIE KOHEYHBIX JJIEMEHTOB.

AJITOPHTMH3 AU OYHKIUMK  YIPaBISIOIICH [IPOrpaMMbl,  BBIIIOJHEHUE
MaTpH4HbIX onepanui. PasMepHoCTh 3a/1a4u.

ABTOMAaTH3AINSA noaAroroBku | CTpykTypa W COJACP)KAaHMIO MCXOJHBIX JaHHBIX. 3ajaua

HCXOJAHBIX JAHHBIX B CAE- | rpuanrynsuuu. Teoperuueckne OCHOBbI JAUCKPETU3ALIMS

cHCcTeMAax miockoi  obnactu.  @DyHKIMSA  IUIOTHOCTH.  YCIIOBUE
onTHMalbHOCTH ceTKH KD . OneHka kauectBa ceTku KD.
OCHOBHBIC QJITOPUTMBI M METOABI (HOPMHUPOBAHUS CCTKH
KOHEUYHBIX IIEMEHTOB
Meroabl onTuMu3anuMud cetok.  Asiroputmbl Jlenone  u
Pannepra.

Paspe:xenHasi  TexHoJiorusi B | Pa3pe:keHHbIC MaTpHIbI U HCOOXOJUMOCTb MX XPaHCHHS B

CAE-cucremax

YIIaKOBaHHOM  BHJE.
MaTpHil.
OcoOeHHOCTH peleHuss MaTpUYHbIX ypaBHeHui. [IpoGiema
ynopsaoueHua. Martpuubsl u rpadsl.  JIGHTOUHBIE W
npo(HIIbHBIE METO/1bl YIIOPAJOYEHHS MATPHLL.

CriocoObl  XpaHEHHs Pa3peIKEHHBIX

HaumeHoBaHHe JHCHHIIJIHHBI

TexHonornyeckoe odecrneyeHue KauecTa

O0bém qucuniinabl, 3E/ak.u.
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Pazpenni

Tembl

Beenenue. IloBbiienue Hecyuieii
CIMOCOOHOCTH JeTajiel MAaIUHH M
OT/1EJIKOH.

Baenenne. dusnyeckas CyuHOCTb M KJ1acCU(DUKALIMS METO/I0B
[TITJ1. OGkaTpIBaHHE M pacKaTbIBAHUE IIAPOBBIM U POJTUKOBBIM
HHCTPYMCHTOM.

AJIMa3Hoe BbITJIaKHBAHHE

BeiObop napamerpoB  BbIrIakuBaHus. TexHoOJOruyeckas

OCHACTKa 1 060py11013aHHe.




IloBepxHocTHOE nopHosanue. | Beibop pexxumon o0paborku. TexHomoruyeckas ocHacTka U
BuopoobxarbiBanue u | obopynoBaHuE.

BUOPOBBITJIAKMBAHUE

Bubpoyaapuasn obdpadorka. | CymHoCcTh  mpoliecca, CXEeMbl  IPOLECCOB, JIMHAMMKA
LlenTpobexHasn odpaboTka. | 1BIKeHHs pabounx Tea U 00pabaThIBAEMBIX JACTANCH.
Oobpadorka NPOBOJIOYHBIM

HHCTPYMEHTOM.

IKCIIyaTaHOHHbIE BnustHue nokasareseil moBEpXHOCTHOTO CJiosi 00pa30BaHHOTO

XAPAKTEPHCTHKH TMOBEPXHOCTHO-
VIPOUHEHHBIX J1eTAJIeil U Y3JI0B.

[IIT/] Ha sKcIuTyaTallMOHHBIC CBOMCTBA JICTalN.

CyneppunumiupoBanue.

CymHocTs mporecca u  crnocodbl cynepGUHHIIMPOBAHUS.
TexHonorus cynepduHuinupoBanus. [loaroroBka jeranei
1101 Cynep(uHUIIIMPOBAHUE.

IIporpeccuBuble metoabl | Ocobble cily4au XOHUHIOBaHUs (BuOpanonHoe,
XOHUHIOBAHUSL. AJIMa3Hoe | 3JIEKTpOXUMHUYecKoe, rajibBanuyeckoe). CylHoCTs npoiecca
IUTHIEXOHHHTOBAHME. Y CIIOCO0bI.

XOHHHIOBAHHE MIOCKHX

MOBEPXHOCTEI.

ITporpeccuBHbIe CyIHOCTb Mpoliecca U CrocoObl.

TEXHOJIOTHYeCKHe Nnpouneccel

MeXaHH4YecKoi 00padoTKH.

HauMeHoBaHHe JHCHHIIHHbBI

TexHosorus ABTOMATH3UPOBAHHOI'O ITPOU3BOACTBA

O0bém aucnumiaInHbl, 3E/ak .4,
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Pazjpennl

Tembl

Cyl.l.ll-lOC’I‘b TCXHOJIOI'HH
ABTOMATH3IHPOBAHHOTO
MAIIHHOCTPOCHHA H €€
NMEPCNEKTHBLI

Nutencudukanms TEXHOJIOTHYECKUX IMPOILECCOB HAa OCHOBE
aBTOMATHU3ALUU u KOMILIEKCHON MeXaHU3aluu
mammHocTpoeHus;  Lenp  aucummmueel  «TexHonorus
aBTOMATH3MPOBAHHOTO TMPOHM3BOACTBa».; CyIIHOCTH METOJA
pa3paboTKN TEXHOJOTMYECKHX IPOLECCOB HU3rOTOBIICHUS
MAlllMH Pa3jiMyHOro HazHaueHusi; OCOOEHHOCTH M Cpe/CcTBa
pean3aluu TeXHOJIOTHYECKUX NMPOEKTOB.

B03MOKHOCTH COBpEeMEHHBbIX
TeXHHYECKHX CPeJCTB B 00./1aCTH
MeXaH000padoTKH U COOPKH

Pasnuune TEXHOIOTHH U3TOTOBJIICHUS OJHOTHITHBIX HU3/ICITHH B
YCIIOBUSIX MAaCCOBOTIO, CEPUHHOTO u €JIMHUYHOIO
npousBojicTBa; O0sacTb NMPUMEHEHUST W TEXHOJOrMYECKue
BO3MOXHOCTH CTaHKOB C IIpOrpaMMHBIM YIIpaBJIeHUEMD;
['nbxue npousBojacTeeHubie cuctemsl (I'TIC).

O01mme NpUHIHIBI
NPOEeKTHPOBAHHUA
TEXHOJOTHYECKHX MPOLEeCcCOB
MexaHoo0padoTKH aeTaei

HMcxoanble  naHHble Uit pa3padOTKM  TEXIIPOIlIecca;
[TocnenoBaTesibHOCTh  MPOEKTUPOBAHUS TEXHOJIOTMYECKOrO
npoiiecca, KIaccuukanus; Knaccudukanms
TEXHOJIOTHYECKUX  TIpoleccoB; M3ydeHume  ciyxkeOHOTO
HA3HAUCHUSI JCTAIH, TEXHOJIOIMYCCKHI KOHTPOJIb YEPTEKa,
OOocHoBaHKMe BBIOOpA TEXHOJIOIMYECKHX 0a3 M Ccroco0oB
obpaborkn (Hasznauenwe ©0a3 s 4yepHOBOM 00paboOTKH;
Anamu3z cxeMm OasupoBaHus; TEeXHOIOTHYECKHE BO3MOKHOCTH
pa3IMYHbIX CIOCOOOB 00PAdOTKU MOBEPXHOCTEH ).




ABTOMATH3ALUA
TEXHOJIOIHYEeCKOH Onepannu
MeXaHH4YecKoi 00padoTKu

Dranbl  pa3BUTUA  aBTOMATH3allMM  NPOMU3BOJCTBEHHBIX
NpoLeccOoB B MaumIMHoOCTpoeHuH; CrocoObl aBTOMaTH3alMH
pabouero muKiIa Ha CTAHKaXx B MAacCOBOM, CEpPUHHOM H
CAMHHYHOM TIPOM3BOJCTBE; ABTOMAaTH3AIMA paboyero nukia
METALIOPEKYIUX CcTaHKOB; (OCOOEHHOCTH aBTOMATH3AIlUU
IIPOLIECCOB YCTAHOBKH 3arOTOBKH M PEKYILEr0 MHCTPYMEHTA
(YcraHoBka 3aroToBKd M cHATHE JeTann; CMeHa peKyIiero
MHCTPYMEHTA); OcobenHocTn NPOCKTUPOBAHUS
TEXHOJIOTHYECKUX MPOLIECCOB MPU UCITOIb30BAHWN CTAHKOB C
nporpamMmHbIM yrnpasieHueM (TexHomornyeckas moJaAroToBka

obpabortkn ngeraneii Ha craHkax ¢ [1Y); Paspaborka
TEXHUYECKOM JOKYMEHTauuu Ui craHkoB ¢  YIIY wu
OIpECICHHE TOCIIEA0BATEILHOCTH 00paboTku

(ABTOMAaTH3aIMA TOArOTOBKH YIPABISAIOUIMX MPOrpaMM JUIs

crankoB ¢ UYIIY; OnpenencHue mnociea0BaTEIbHOCTH
00paboTKn); [Tpumepnt MIPOEKTUPOBAHUS
TEXHOJOrHYecKUX IrpoueccoB Ha crankax ¢ YITY (Tokapuas
00paboTka; Dpe3sepHas o00OpaboTka; OcoGeHHOCTH
MOCTPOCHUSI ~ TEXHOJOrMM  00pabOTKM  3aroTOBOK  Ha

00pabaTbIBaIOIIMX [IEHTPAX).

HaumenoBanue JHCHHMILIHHDI

MeTo/10;10r1sl HAyYHbIX UCCIIEI0BAHUM

Oo0bém aucunmiannbl, 3E/ak 4.

3/108

COJAEPKAHHUE JUCHHUILJIMHBI

Pa3nennl

Tembl

Meroposiornyeckne
HAYYHOI'0 3HAHHUSA

OCHOBBI

OnpeﬂeneHHe HaYKH, OCHOBHBIE >Tallbl PasBUTHA HaAYKH,
ITonsTue o Hay4YHOM 3HaHHH; MeToasl HAaY4YHOTI'O IMO3HAHHA.

Bori0op HanmpaBJ/ieHHMsI HAY4YHOIO
HCCJIeI0BAHMA. ITocTanoBka
HAYYHO-TEXHHYECKOH mnpod.ieMbl
7} ITANBI HAYYHO-
HCCJIe10BATe/ILCKOM padoThI

Meronbl  BbiOOpa M [EJM  HAlpaBJIEHUss  HAy4YHOro
uccrenoanus; IloctaHoBKa HayYHO-TEXHUYECKON MPOOIIEMBI.
DTanbl Hay4YHO-HUCCIIEIOBATCILCKON paboThl; AKTYalbHOCTh H
Hay4yHas HOBM3HA WHCClIeI0BaHusA; Beiasukenue pabdouei
THIIOTE3bI.

ITouck, HakonIeHHe H 00padoOTKa
HAYYHOH HH(pOPMAIUH

JIOKyMEeHTanbHble  WUCTOYHMKM  WHpOpManuu;  MeTosbl
aHaiMs3a JOKyMEeHTOB; [loMCK W HakOIUICHHME Hay4dHOH
unpopmanuu; ODIEKTPOHHbIE (Gopmbl  HH(OPMALIUMOHHBIX

pecypcoB; O0paborka Hay4HOH nHPOpMaLUH, ee GUKcalus 1
XpaHCHHE.

Teopernueckue u | MeTonsl M OCOOCHHOCTH TEOPETHYCCKUX HCCIICIOBaHMIA;

IKCHEPUMEHTAIbHbIE CTpyKTypa U MOJEIIM TEOPETUUECKOT0 uccnenoanms; Ooume

HCCJIeI0BAHUS cBelleHUsi 00  AKCIIEPUMEHTAIbHLIX  WCCIEI0OBAHUSX;
Meronuka u [UIAHUPOBAHUE JKCIIEPUMEHTA;
Metponoruueckoe obecricucHue 9KCTICPUMEHTAJIbHBIX
HCCJIEI0BAHUH; Opranusanus pabouero MecTa
HKCIIEPUMEHTATOpA.

Oopadorka pe3yiabTaTtoB | OCHOBBI TCOPHH CINydYaifHBIX OIIMOOK W METOJOB OIICHKH

IKCNEPHUMEHTAJbHBIX CIIy4alHBIX MOTPCIIHOCTCH B W3MepeHusaX; MHTepBanbHas

HCCJIeI0BAHM OIICHKA U3MEPEHUI C TOMOIIBIO TOBEPUTEIILHOM BEPOSTHOCTH;

Metoabl rpadudeckoii 00pabOTKH Pe3yJbTATOB H3MEPEHHUIA,
OdopmiieHHe pe3ysIbTaTOB HAYYHOTO MCCIIENOBAaHUs; Y CTHOE




npejcTaBieHue MHGopmauuu; M3noxkeHne U aprymMeHTauus
BBIBOJIOB HAYYHOH paboTHI.

HaunMeHoBaHHe THCHHILTHHBI HudopmamoHHbie TEXHOJIOTHH B Hay4HBIX U
9KCIIEPUMEHTAIbHBIX HCCIIEIOBAHUAX
O0bém qucumInnbl, 3E/ak 4. 3/108

COJAEPKAHUE JIJUCLHHUILJIMHBI

Pazpenni

Tempbl

IMonsitue nuopmaunu.
Opranusaunus coopa, XpaHeHHs H
nepeaayn HHpopmMaunu

Onpenenenne unHpopmanuu. Knaccudukauus ¥ HOCHTEH
UHpOpMaLuK. YHUBEPCAIbHBIA ASCATUYHBIA KIaccu(pUKaTop
(YK). bubnuorpaduueckas knaccudukauus s HayqHbIX
OubmoTex. MeKayHapOAHBIM CTaHIAPTHLIA HOMEpP KHUIHU

(ISBN). MexjyHapojHas rnareHTHas  Kiaccuduxarus
n3obperenuii (MIIK).
[IpueMbl 1 MeTO1bI 0TOOPA Pone nHpOpMaH npu peLIeHUN MpoOICMBL.
undpopmanuu JloKkyMeHTabHbIE UCTOYHUKH uHpopmanmu.

[MocnenoBaTelIbHOCTh MOMCKA JJOKYMEHTaJIbHBIX UCTOYHHKOB
uapopmanuu. Otbop wunHpopMmanuu. Kpurepuun ordopa.
CopTupoBKa 110 IPHOPHTETAM.

ITouck nH(popmanuu B
Nurepuere

WuTeprer, Tunsl pecypcoB MuTepHera. OCOOEHHOCTH MOUCKA
unpopmanuu B MutepHere. I[louckoBbie  cuUCTEMBI.
Temarnyeckue katanoru. Ilonesnsie ccpuiku. OcobeHHOCTH
paboThl ¢ ayMOBU3YaJIbHOM HH(pOpMaLIKEi.

AHa/Iu3 coiepKaHus HCTOYHHKOB
uHpopManuu

[IpoGnembl ananuza wuHGOpMauuH. ANTOPUTM aHaIM3a
JIOKYMEHTAJbHBIX MCTOYHUKOB wuH(popmanuu. TexHonoruu
aHaIM3a 1eKTpoHHON nHpopMaiiu. KoOHTeHTHBIN aHau3.

Hay4Hasi cTaThsi KaK OCHOBHO#M
pe3yﬂbT3T HEeHATECJIBHOCTH
HCCJIeA0BATEA

Bunael Hay4yHoit nyOnukanuu. AHAIHTHYECKHH 0030p —

HayalnbHBIH OTam HaAy4yHOro HccieaoBaHusa. (OcCHOBHas
CTpPYKTypa cojaepxanus crarbu. [lpaBuna uutupoBaHus,
U3JIOKEHUsT  MaTepualla, TepMHHOJOruHM. TexHuueckue

TpeboBaHusA K 0)OPMIICHHIO CTaThH.

Ucnoap3oBanue a3bika HTML
IR CO3AHMA cTATHYeCKHX web-
CTPpaHUI

OcuoBHble moHATHS web-Texnomornii. Cuntakcuc HTML.
Crpykrypa nokymenta HTML. Pabora ¢ tekcrom. Cnucku.
Cosnanue ccebulok. M3o0paxenuss B gokymenrax HTML.
Tabnuuer B noxkymentax HTML. Coznanue TemaTH4YecKoid
web-CTpaHuIIbL.

HanmeHOBaHHE THCHHILIHHBI

MeToaunka n IMMPaKTHKa TCXHHYCCKHX SKCIICPHUMCHTOB

O0bém qucuninnbl, 3E/ak.u.
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COAEPKAHMUE JUCLMUITJIMHBI

Pazjeinl

Tembl

NuzkenepHblii IKCIIEPUMEHT.
OcHoBHBIE NOHATHS

Onpezenenns U TEPMUHBL. DTAIOHBI ¥ SIUHUIIBI (PU3UUECKUX
BEJTMYHH. O6o3HaueHus BEJTMYMH. [Tpupona
OKCIICPUMCHTAIBHBIX OHIMOOK M HEOIIPEICICHHOCTCH

MeToabl H3IMEpPEeHHs.
[MorpemnocTu u3MepeHui

[IpsiMblc U KOCBEHHBIC METOJIbI. AHAJOrOBbIC U LHU(pPOBBIC
Meroabl. HenpepbiBHbIE M JIUCKPETHBIE METO/bl. Meton
OTKJIOHEHUsI M KOMIICHCAMOHHbIH Mmeroia. Kiaccudukars
MOI'PEUIHOCTEH U3MEPEHU I




IIpoekTHpoBanue
H3MepHTe.J'l]:H]:IX CHCTEM

OcHoOBHBIE PYHKIIMN H3MEPUTENBHONU CHCTEMBI.
[IpeobGpazoBaHue U yCUICHUC U3MEPSICMOI BEITHUHHBI.
Brruucnurenbsie onepauu. O6padoTKa U3MEPUTEITLHOTO
CUrHana

Buani NMEePBHYHBIX
npeodpasoBareliei.
YyBcTBHTEIbHbIE J1EMEHTBI

(U9) npeodpasoBare.iei

YD ¢ MEXaHMYECKHAM BBIXOAHBIM CHTHAJIOM. YD ¢
MHEBMATHYECKHUM BBLIXOAHBIM CUTHAJIOM, UD ¢
AIEKTPUYECKUM BbIXOIHBIM CUTHAJIOM: aKTUBHbIE,
IacCHBHEBIC

Usmepenne IEKTPHYECKHX
BeJIMYMH, M3MepeHHe BpeMeHH 1
cYeT CoOObITHI

M3mepeHune Toka, HanpsKEHUs, MOLITHOCTH, SJHEPTUH U
yacToThl. EnqunuIel BpeMenu u ero usmepenue. CueTHbie
MMITYJIbChl U JATYMKU UMITYJIbCOB

H3mepenue JIHHECHHBIX
pPa3MepoB M UX HPOU3BOIHBIX

M3Mepenune TMHEHHBIX pa3MEpOB U NICPEMCILICHHUM.
N3mepenue ypoBHS U CKOPOCTH xkuakocT. M3mepenue
POIOJALHBIX JiedopManuid. U3mepeHue yrioBoi u TMHEHHON
ckopoctu. M3MepeHne MexaHHYeCK1X KosebaHui

H3mepenne cui, Macc M HMX
NPOU3BOIHBIX

M3mepenue cun. Msmepenue KpyTaimmx MOMEHTOB. Macca u
e€ BocrpousseieHre. Becsl ¥ NPUHLIMIBI B3BEILIUBAHMU.
M3mepenue pacxona. M3mepenue miornoctu. M3mepenue
JIaBJICHUS

Hamepeune TEILJIOBBLIX 41
CBCTOBLIX BCJIHYHH

KoHTakTHbIE TEPMOMETPBL: MEXaHHUUECKHE
(nunaromeTpuyeckue, OUMETaIIIMYeCKHE, HKUJAKOCTHBIE,
r'a30BbIe), AEKTPHUECKHUE (CONMPOTHBIICHUS,
TEPMOIJICKTPHUYCCKHUE, KBapIieBbIe). [InpoMeTprl onTHYCCKHE
u paguanuonsbie. Kanopumerpsl. U3MepeHue TenaoBbix
IOTOKOB

HaunmenoBanue AHCHHIIJIHHbI

Marematudyeckue MeEToj/ibl 00pabOTKH IKCIEPUMEHTAIBHBIX
JIAHHBIX

O0bém aucnumiaInHbl, 3E/ak .4,
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COAEPKAHME JUCLHUITJIMHBI

Pazjpennl

Temsbl

IKCHEePUMEHT KaK npeaMer
uceaeaosaHus. OmuoKku
H3MEPEHHIi H X OlleHKA

[Tousatue skcnepumenta. OmuUOKH M3MEPEHMN: NPOMAXH,
cucTeMaruyeckue, ciydaineie. OOpaboTka pe3ylibTaToB
npsimoro u3MmepeHusi. OkpyrieHue pe3yibTatoB. Kpurepuu
WCKJIFOYEHHMSI TPy00ii MOrPEeHIHOCTH.

Boi0opounblii meToj.
He3zaBHCHMOCTD JaHHBIX.

['enepanbHas COBOKYIMHOCTh M BbIOOpPKAa. MeTO/bI U CrIOCOObI
orbopa. OnpeneneHue OMUOOK U HEOOXOAUMBIX 00BHEMOB
BbIOOpKU. Kpurepun onpejeneHus HE3aBHMCHMOCTH JIaHHBIX
(HasIM4Me TpeHaa).

JuckperHble caydaiinble
BeJIHYHHBI

3aKOH pacrpe/ieeHust BEpOATHOCTEH JUCKPETHOM Cly4aiiHOU
BEIMYMHBLL. MareMaruueckoe OXUJaHUE U JUCIEPCHUs
JIUCKPETHOM CIIyYaiiHOM BEJIMYMHBI. BMHOMUANBHBIA 3aKOH
pacnpenencHust BeposiTHocTel. Pacnipenenenue Ilyaccona.
MonenupoBaHue TUCKPETHON CIY4aHON BEJITUYUHBI.




HenpepsbiBHbIE CiIydyaliHbIe
BCJIHYHHBI.

@®yHkuus  pacnpeneneHud. IlnotHocTes  pacnpeneneHus
BCPOATHOCTECH. MareMaTHueckoe O0KMAAHUE M JUCICPCHs
HEMPEPLIBHON CITYYaHHOM BEJIMYMHBI. 3aKOHBI PaclpeAc/ICHUs
BEPOSATHOCTEM: HOPMaJIbHbIHI, NOKA3aTebHbIH, PABHOMEPHbIH.
MojenupoBaHue HENPEPbIBHOM CIIyYalHOW BEJIMYMHBI.

To4euHble OLEHKH NIAPAMETPOB
CJY4YaiiHON BeJIMYHHbI

Kauectpa TOYCUYHBIX OLICHOK: HECMCUICHHOCTb,
COCTOSITENLHOCTD, 3 dexkTuBHOCTL. Bhibopounas cpennss u
BbIOOpOYHas nucrnepcus. MeToJ MOMEHTOB TOYEYHOH OLIEHKH
HEU3BECTHBIX  NApaMeTPOB  3aJaHHOrO  pachpejelcHHs.
OnwucarenpHas CTaTHCTHKA U €€ peann3anus B nakere Exel.

HNuTepBaibHble OLEHKH
napamMeTpoB cJIy4aiiHou
BeJIHYHHBI

JloBepHUTE/IbHBIH HHTEPBAT U NOBEPUTEIbHAS BEPOSTHOCTb.
HuTepBajibHbIE  OLEHKM  [apaMeTpoB  HOPMAIbHOI'O
pacnipenenenusi ¥ ux peanusauus B Exel .MHTepBanbHas
OIICHKA BEPOSITHOCTH COObITUS. IHTEpBasBI IIpe/ICKa3aHMUs.

IIpoBepka CTATHCTHYECKHUX
runoTes

OcHoBHble noHsTHS. PacnpeneneHus OCHOBHBIX CTATUCTHK M
UX KBAaHTUIIM. AJITOPUTM NIPOBEPKU CTATUCTHUYECKHUX T'MIIOTES.
ITpoBepka rumore3 0 paBeHCTBE YHMCIOBBIX XapaKTEPUCTHK.
[IpoBepka rumore3 O paBCHCTBE YHMCIOBOMY HapaMETpy.
ITposepka runores o Buae pacnpeaeneHus. [Iposepka runores
B nakere Exel.

JAucnepcHOHHBINH aHAIH3

OcHOBBI ~ AUCIEpCHOHHOrO  aHanmu3a.  OmHO(paKTOPHBIH
JUCTICPCUOHHBbIN  aHamu3. KoappuuueHT aerepMuHaIMM.
JIByXx(hakTOpHBII JHCHEPCUOHHBIN aHAIU3 0€3 MOBTOPEHMM.
Peanusanus jiucriepcMoHHOro aHainu3a B nakere Exel.

KoppeasiunoHHbIi aHAIH3

(DyHKIMOHAIBHAS, CTaTHCTUYECKas M KOPpEIAlHOHHAs
3aBucumocTH. Kopapmaums u ko3hduUuEHT KOppensiuu.
OcCHOBHBIE ~ TMOJOXKEHHUA  KOPPEIALMOHHOIO  aHalu3a.
JIBymepHas mojiens. Panrosas koppesisiiusi.

PerpeccuonHbIii aHaIH3

OcCHOBHBIE II0JIOKEHHsS PErpecCMOHHOro asauusa. Meron
HauMMCHBIIMX KBajparoB. [lapmas perpeccnonnas mozens.
Craructuueckuii aHaau3 YpaBHEHHUS perpeccum.
HurepBaibHas OLIEHKA M IIPOBEPKA 3HAYUMMOCTU YPaBHEHHUS
perpeccun. Perpeccus B Exel. I'paduueckoe npencrasienue
perpeccuoHHbIX Mojienei B makere STATISTICA.

HaumeHoBaHHe JHCHHILJIHHbBI

IKOHOMHYECKOE 000OCHOBAHUE HAYYHBIX PELICHHUI

O0bém aucnumiaInHbl, 3E/ak 4.
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COJIEP2KAHUE JIMCLIMIIJIMHBI

Pa3zjpennl

Temsbl

DopMmblI OpraHu3auum
HHHOBALMOHHOI 1eSITeJIbHOCTH

Manble WHHOBAIMOHHBIE (UPMbBI, CpPEIHUE W KPYIIHbIC
GbuUpMbI,  TEPPUTOPUAJIbHBIE  HAY4YHO-IIPOU3BOICTBEHHbIE
cucreMbl. Opranu3alMoOHHO-IIPaBOBbIE POPMbI OpraHM3alUi

AHa/IM3 3aTPaT H UX B3aHMOCBSA3H
¢ 00beMOM MpPOMU3BOACTBA H
NpUOLLIbIO

Llenu ananu3a v knaccuukanus 3aTpar. AHaNM3 3aTpar v UX
B3aUMOCBSI3M C 00BEMOM MPOU3BOACTBA U MPUOBLLUIBIO: TOYKA
0e3yObITOYHOCTH (IOPOr PeHTAOEIBLHOCTH), MapKHUHAJIbHbINA
J10X0/1, 3anac (MHAHCOBOM NMPOYHOCTH, OTIEPALIMOHHBIN phlyar

AHAJIN3 YKOHOMHYECKHX MPod.ieM
B 00.J1aCTH LIEHOO0PA30BAHUS

Knaccudukanus nes. Metos1 IeHOOOpa30BaHMsA: 3aTPAaTHBIC,
pBIHOYHBIC, IKOHOMHUYecKue. IIpobiembr 1eHooOpasoBaHus
HOBOH TEXHUKH




Hay4Ho-TexHH4YecKas
NMOJAroTOBKAa HOBOH TeXHHKH H ee
ITANBI

MapkeTuHrossie uccrnenopanus. HayuHo-uccnenoBaTesbckme
U ONBITHO-KOHCTPYKTOpcKHe padoTel. KoHcTpyKTOpCKas
MOoAroTOBKa MPOHU3BOACTBA. TexHonornyeckas [IoAroTOBKA
npou3sBojicTBa. OpraHu3aloHHas Or0TOBKa IPOU3BO/ICTBA.
[Toaroroska npoussoacTea Ha npumepe OI'YIT «OKBEM»

JKOHOMHYECKOe  000CHOBaHHME
HAYYHO-TeXHHYECKOii
NOJATOTOBKH HOBO#H TEXHHMKH

DKOHOMHUYECKAs  OIIGHKAa JTaloOB  HAYYHO-TCXHHYECKOM
nmoaAroToBKHU HOBOH TEXHUKH: HaYy4YHO-HCCICOOBATCIbCKHX H
OINBITHO-KOHCTPYKTOPCKHUX pabor, KOHCTPYKTOPCKOMI
NOJIrOTOBKH TPOM3BOJICTBA, TEXHOJIOTUYECKOH IOATOTOBKH
POM3BOICTRA.

CereBble MO/1€eJIH KaK
HHCTPYMEHT COKpAallleHHsl UK
Pa3pabdoTKH NMPOEKT

BepositHocTHOE IJIAHUPOBAHUE HAaY4YHO-TEXHUYECKON
noAroroBku. OCHOBHbIE IMOKa3aTeld CETeBOM MOJENH U HX
pacueT. AHalnM3 ONTUMAIBHOCTU CTPYKTYPBI CETEBON MOJIEIIH.
OnTumu3anus CETeBOH MOJCIH MO KPUTCPUSM «BpeMs —
YKCII0 UCTIOJIHUTENICH» U «BPEMS — CTOUMOCTb)

Onenka IKOHOMHYECKOMH
3pPpexTHBHOCTH

HHBECTHIIHOHHBIX NIPOEKTOB

Ouenka 3xoHOMUYECKOH 3(D(PEKTUBHOCTH HWHBECTHIIHOHHBIX
MPOCKTOB: YHCTBIH JIMCKOHTUPOBAHHBIH JOXOJ, HHJICKC
JOXOJHOCTH, BHYTPEHHSsSI HOpMa JOXOJHOCTH, CPOK
OKYTIa€MOCTH MPOEKTA

Paspaborka OM3Hec-IJIaHA
HHBECTHIIHOHHOTO MPOEKTA

TunoBbie MeTOJIMKH cocTaBlieHHs Ou3Hec-11aHa. OCHOBHbBIE
pazmensl  Ou3Hec-riaHa.  Paspabotka — OM3Hec-IulaHa
«TeneBU3HOHHBIE OXPAHHBIE CUCTEMBI»

HanmenoBanue IHCUHILIMHBI [TatenroBeneHue u 3aluTa UHTEJUIEKTYaJbHON
COOCTBECHHOCTH
O0bém qucunInnbl, 3E/ak 4. 3/108
COJAEPKAHUE TUCHUIIJIMHBI

Paspenni Tembl

Hcropust  pa3Burus  oxpansl | Mcropus pa3BUTHS OXpaHbl MHTCIUICKTYaJIbHOM
HHTE/LUIeKTYAJIbHOMH coOcTBeHHOCTH; MeEKIyHApOAHbIE YUPEKACHUS 110 OXpaHe
cOOCTBEHHOCTH MHTEJJICKTYaIbHOM cobcTBeHHOCTH; KOoMMepueckas TaiiHa.

Nudopmanuonubie TEXHOJIOTHH B
H300peTaTe/bCKOM AeATebHOCTH

WudopMalmoOHHbIE  TEXHOJIOTMH:  IOHATHS,  CBOKMCTBA,
knaccudukanus; Madgopmanus; MabopmalimoHHbIE pecypebl;
Nudopmanmonnbie  cuctembl; CHCTEMHBIH aHamW3 MpHU
UCCIIeIOBAaHUH UHPOPMALIUOHHBIX TEXHOJIOT Ui B
n300peTarenbCKoi NeATEITbHOCTH; WHubopmannonHo-
MOMCKOBas JICATEIBHOCTh Kak ©OaszooOpasyiomas ¢opma
uzobperarenbCKod  aesaTenbHOCTH; Mopenu  o0ydeHus
UHGOPMALMOHHO-TIOUCKOBOI JIeATE/IbHOCTH; HayuHno-
TEXHMYECKass W  mareHTHas  uHpopmauus;  ba3osbie
uHpopmanmonusie Gou el ; Pabora ¢ MHTEpHET.

AHaaus
BLISIBJICHUH
YPOBHeEMH
HHKeHEePHOH

uHpopMauuu npH
n300perare/bCKUX
pe3yJIbTaToB

[Tonsatne wHTENIEKTyanbHOH coOcTBeHHOCTH; OCHOBHBIC
MOHSITHS 00BEKTOB TEXHHUYECKOT 0 perieHus B
uzoOperarenscTBe;  CymiHOCTH — M300peTeHHs,  OOBEKT
n3zobperenus; Hoy-xay; Ilonesnas mozmens; IIpoMbIIUIEHHBIH
obpazer; ToBapHbic 3HAKM; AJTOPUTMBI, NPOrPAMMBI IS
9BM u 6a3bl 1aHHBIX, TOMOJOTUH UHTETPATIbHBIX MUKPOCXEM;
NHpopMalmOHHO-TTOMCKOBAs [AESTEIbHOCTb IPU MTPOBEICHUH

NMATEHTHBIX McCIeA0BaHMM; THUmbl MOHMCKa HH(bOpMaU,HI/I.',




OOBeKT TmaTreHTHOro wuccienoBanus; llenmm wu  3amaun
MaTEHTHOTO HCCICAOBAHHA.
Uudopmannonnoe coaep:xanue | TpeboBanust enuncTBa us3odpereHus; CocrtaB  3asBKU;
MaTepHaJioB Npu cocrapjeHun M | Onucanue uzobperenusi; Ctpykrypa onucanus, Hazpanue
oopmiIeHUH 3asIBKH Ha | u3o0perenus; OOnacTb TEXHHUKH, K KOTOPOH OTHOCHTCA
Hn3odpereHue n3o0perenue; YposeHs TexHUKH; CyIIHOCTE H300peTCHUS H

0COOEHHOCTH 00BLEKTOB n300peTeHus; [Tpuznaku,
UCIIOJIb3YeMbIe ISl XapaKTepUCTHKU ycTpoicTs; [IpusHakwy,
UCMONb3yeMbIe JUIsl XapaKTEPUCTHKH crocoboB; [Ipu3Hakwy,
HCIIOJIb3YCMbIC hiky £ XapaKTCPUCTUKHU IPUMCHCHUSA
yCTpoicTBa, cnocoba U BElIecTBAa 110 HOBOMY Ha3HAYCHHUIO;
®opmyna uzodperenus; [lepeuens Guryp dyepreked U MHBIX
matepuanoB; CBelneHus, NOATBEPKAAOIIME BO3MOKHOCTb
OCYUIECTBICHHS M300PETEHHUSI.

[IpaBoBasi 3amura uHpopMauHH
00bEeKTOB n3o0perare/IbCKOM
AeATEJbHOCTH B  HHKEHCPHOM
TBOpYeCTBe

ABTOpCKOE TIpaBO U €ro 00beKkThl; MCTOYHMKM MpPaBOBOTO
peryJiupoBaHus UHTEJICKTYaJIbHOU COOCTBEHHOCTH;
WcTOYHMKHM TPaBOBOTO PEryJIMpOBaHUS MPOMBIILICHHOM
cobcteeHHOCTH; DOpMa 3alIMTEI ABTOPCKHX TPAB: aBTOPCKOE
CBUJETENLCTBO, MATeHT, juieHsus; llatentHoe npaBo u
cucTembl nareHroBanusi; O MpaBoBOil 0OXpaHe MPOrpamMm JUist
3JIEKTPOHHO-BBIYMCITMTENbHBIX ~MaliMH W 0a3  JIaHHBIX;
[TonsTHe ucnonb3oBaHus nporpamm s DBM u 6a3 naHHBIX;
Ocobennoctu nporpamm ais OBM u 0a3 paHHBIX Kak
00bekToB npaBa; Oxpana nporpamm Uit 9BM u 6a3 naHHbBIX
KaK 00bEKTOB MHTEIUIEKTyalIbHOH COOCTBEHHOCTH; ABTOPBI H
npaBooOiaaTenM: WX MpaBa W B3aUMOOTHOIICHHMS,
Hapymenne u 3amura npas Ha nporpammsl 11 9BM u 6a3
JIAHHBIX.

KomnuexcHas 3alHTA
nHpopmanun 00BbeKTOB
H300perare/ibCKOil 1eITeJIbHOCTH

HudpopmanmonHas 6ezonacHocTts B Intranet

HaumeHoBaHHe JHCHHILIHHbI

doTomexaHuKa B MAIIHHOCTPOCHHUH

Oo0bém aucunmannbl, 3E/ak 4.
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Pazpenni

Tembl

JJIeMEeHTBI TCOPHH IJIOCKOI'0
HANPAKEHHOI'0 COCTOAHHAA.

HanpsoxkénHo-nedopmupoBanHoe cocrosHue. OmpeneneHue
HaIpPSKCHUI. Onpenencuue nedopmanui. Ces3b
HanpsokeHUu u  aedopmanuil.  Yrnpyrue XapakTepUCTHKH
matepuanoB. OCHOBbI MOJIEITHPOBAHUS

IMonsipu3anMoOHHO-ONTHYECKHI
Meron (mMerox GoToMexaHMKH).
IMonspuzanHoOHHO-NIPOEKIIHOHHAS
yeranoska I1ITY-7

Onruueckue  ABiieHMss B noasgpuckone.  CBOHCTBO
NOJISIpU3alMM M CBOMCTBO JIBOMHOTO JIy4CHPEIOMIICHUA.
VYpaBuenuss MakcBemsia O CBsI3M  TJIABHBIX IOKas3aTese
[PEeJIOMJIEHUS C  BEJIMYMHAMU  TJIABHBIX  HAINPSKEHUH.
OcHoBHOI 3ak0H (poToMexaHUKH. M30XpOMBI, HM3O0KIMHBI.
[Inockuii u kpyrosoii nonspuckon. Ontuyeckas cxema. biok
nojsipusaTopa M aHanusaropa. Mertoauka paboThl  Ha
YCTaHOBKE




Cnoco0b1 onpeeeHust
HanpapJIeHUH IJIaBHbIX
HANPSZKeHUH H MX Pa3HOCTH.
Metoasbl onpeaejaeHust
HOPMAJbHBIX HANIPAKEHHUH

Merox momoc W Meron  KommeHcanuu.  CriocoObl
paciinpoBKH M aHaIM3a MHTEPPEPCHLUHUOHHBIX TI0JIOC.
OnpeneneHue BEIMYUHBI U 3HAKA [VIABHBIX HAIPSHKEHUM Ha
cB00OHOM KOHTYpe. M30KIMHbI U UX cBOMcCTBA. TpaekTopuu
rIIaBHBIX HanpspkeHuil. Tpu crocoba nocTpoeHHs TPaeKTOpHid
rIaBHBIX HanpsbkeHui. OmnpeneneHUue KOMIOHEHT TEH30pa
HanpspkeHu. MeTos pa3HOCTH KacaTelbHbIX HANPSKEHUM.
Metop DaitioHa

OcHOBBI MOACJTHPOBAHHA

Teopernueckoe 000CHOBaHHE MPUMEHEHHS YIIPYTHX MOJEIeH
W3  TIPO3payHBIX  MOJIMMEPOB  JUId  MOJICIMPOBAHMSA
HAMPSHDKEHHOTO  COCTOSIHUSL ~ KOHCTPYKIUH.  YpaBHEHUS
paBHOBECHs H YpaBHEHHsI COBMeCTHOCTH Jiehopmaruid. Beioop
MaciTaboB reoMeTPHYECKOr0 M CHIIOBOTO MOJI00MSL.

OnTuuecku yyBCTBHTeIbHBbIE | TpeboBaHus, NPeABABIACMBIC K ONTHYCCKH YYBCTBHTCIbHBIM
MAaTepHaJibl matepuanaMm. CTpykTypa JIMHEHHBIX U CIIUTBIX HOJTUMEPOB.
Marepuanbl Ui pelIeHHMs IUIOCKMX M OOBEMHBLIX 3aj1a4
(hoTOMEXaHUKH. Onpenenenne ONTHKO-MEXaHUYECKUX
XapakTepucTUK. Bpibop macmtaboB Mojenci M crnocoOoB
HarpyKEHUsI.
CnenunajbHble 3ajgaum | Merojn 3amopaxuBanHug. Meroa (oroynpyrux MOKpbITHIA.
(poromexaHuKH MeTton BKIeeK. MeToji AMHAMHYECKOH (OTOYNPYTroCTH.
Pemenne mnpaxkTHyeckux 3anad | McciemoBanue 37I€¢MEHTOB MalIMH M mpoieccoB. M3yuceHue
MALIHHOCTPOEH U ¢ | HANPSHKEHHOTO COCTOSIHUSL 3yOYaThIX mEpeay, CJIOXKHbIX
npuMeHeHHeM METOJ0B | BAJIOB, LIAPHUPHBIX coeluHeHHil. M3ydeHue coBpeMEHHBIX
(poromexaHuku METO/IOB M3TOTOBIEHHUS IIATYHOB M3 IEJIBHOMITAMIOBAHHBIX

3aroTOBOK C MOMOIIbK HAIIPABJICHHOTO pa3pbiBa €ro TOJI0BKH.
HccenenoBanue npoyHOCTH roJ0BOK OJI0KA LIMIIMHIPOB U3
B 30HE KJIAlAHHBIX MEpeMblYeK U (POPCYHOHUHBIX OTBEPCTUH.
N3ydeHue HanpsKeHUW B KolleHYaThiX Banax. MccnenoBanue
pacmpeneNicHusT  HANpsOKCHUM — TPH B3aMMOJCHCTBUH
HHCTpyMeHTa U oOpabarbiBaeMoro marepuaia. [lepcnekTuBbl

IMPHMEHCHHUA METOL0B d)O'l‘OMeX&HHKH B obJsacTu
KOHCTPYWUPOBaHMUs
HaunMeHoBaH#He QHCHMILIHHBI Pacuer,  MojenupoBaHue M KOHCTPYHUPOBaHUE

000py10BaHUs C KOMITBIOTEPHBIM YIPABIECHUEM

O0bLéM qucuuIInebL, 3E/ak. 4.
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Pa3nenl

Temsbl

MeTo10/10rusl KOHCTPYHMPOBAHHUSA

Pa3paboTka TeXHMYECKOTO 3aaHUs KaK NIEPBOTO 11ara B
HOrPYKEHUHM KOHCTPYKTOpa B TEMAaTHKY 3asBICHHOIO
3aKa3YMKOM CIIeLIUalIbHOro 000py/10BaHus

KunemaTuka H
KOH uenTya.n bI-IOﬁ CXeéMbI CTAHKOB

pa3padoTka

Pa3paboTka KOHIIENTYadbHOH CXEMBI MPOEKTHPYEMOIO
cranka, [1P u apyroro o6opynoBanus

DjieMeHTBbI pacyera y3.10B H jaeraJjieii | Beidop YHUA(DUIUPOBAHHBIX HIEMEHTOB
MeTa/L1000padaThIBaIOIEr0 npoekTupyemoro  obopynoBaHus (110 Marepuanam
000pya0BaHHS Internet)

Nudopmannonnbie cucTeMbl CTAHKOB | [IpOeKTUpPOBOYHBIE  pacueThl  3JIEMEHTOB  3a)KMMa
u podoTOoB 3arOTOBKH H aBTOMaTH3UPOBAHHON CMCHBI

uHctpymeHnToB (ACH)




Cucrembl
ynpasJjieHHsi 000py/A0BaHHEM

ABTOMATHYCCKOIO

TouyHOCTHBIE pacyeThl
HNPOYHOCTE M JKECTKOCTh
MexaHnnueckoit cucrembl (HMC)

KOHCTpYKUMHU. Pacuersl Ha
JIeTalied  HecylieH

JuHamMu4yeckne CHCTeMbI | AHAIM3 TEXHOJIOIHYHOCTH KOHCTPYKIIUN
000pyI0BaHHSI €  KOMIbIOTEPHBIM
ylnpagBJjeHHEM

HanMeHoOBaHHE IJHCHHIJIHHbBI

3KCHepTHbIe H HHTCJUICKTYAJIbHBIC CUCTEMbI

O0bém qucnunInnbl, 3E/ak 4.
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Pazjpennl

Tembl

Mogenn mnpeacraB/ieHHs] 3HAHMH
B 0a3ax 3HAHMH H BBRIBOJ HA
3HAHHAX.

Mojienb nipencTaBienus 3HaHuit. Knaccudukanus mojeneci
MPC/ICTABIICHUSA 3HAHUU: NPOIYKIIMOHHBIC MOJICIIN
(mpoaykuunu); CEMAHTUYECKHE CETEeBbIC MOJIEITN
(cemanTHyeckue cetH); QpeliMoBbie Mojienu  (ppeiimbl);
(dopmasibHble Jorudeckue mozenu. CrpaTervu yrnpaBlieHHs
BBIBOJIOM: TpAMOH M 0OpaTHBIH BBIBOJA. METOIbI MOMCKa B
riyOuHY U B IIUPHUHY.

Ba3el 3HAHMH

CHCTEM.

IKCHEPTHLBIX

[Tonsate u crpykrypa 0aspl 3HAHUN IYKCOEPTHOH CHCTEMBIL.
Knaccudukanuss 06a3 3HAHUH OSKCIEPTHBIX CHUCTEM: IIO
pellaeMoil 3ajade; MO CBA3M C pEallbHBIM BpPEMEHEM; T10
CTCMEHU MHTErpauuy ¢ JAPYTHMH mporpammamu. [IpoGiemsr
OPOEKTUPOBAHUA U pa3paboTku 0a3 3HAHUI MPOMBIILITICHHBIX
HKCIIEPTHBIX CUCTEM.

Jkcneprubie  cucremsl  (IC).
O01Me NPUHUIKIBI NOCTPOEHHS H
¢pyukunonuposanus IC.

OOue npUHLMUIBL OCTpOeHUs U (pyHKunoHupoBaHus IC.
CTpyKTypa M COCTAaBHBIC YacCTH JKCIECPTHOH CHCTEMbI: Oaza
3HAHUI, MEXaHU3M BBIBOJA, MEXAHH3Mbl MPUOOPETCHUS U
OObsICHEHHS  3HAHUM, MHTE/UICKTyalbHBIH  HHTEp(eiic.
Knaccudukanus IC. Dransl co3panug IC: uaeHTHPHUKAIHSA,
KOHIICTITYaTH3a1us, (bopmanuzanus, peanu3arus,
TECTUPOBAHUE, OTBITHASI YKCILTYATAIHSL.

OcHoBBI JIOTHYeCKOro
NpOorpaMMHPOBAaHuSI B  cpeae
Visual Prolog.

[Ipencrapienre 3HaHUA O nNpeaMETHOM o0JacTd B BUJE
¢akroB W mnpaBun 0Oasel 3HaHud Visual Prolog. OO6uime
CBCICHMS 0 CTPYKTYpe SI3bIKA JIOTHYECKOTO
nporpammupoBanus. OcHoBHBIE pasnenst [Iponor-nporpamm:
NPE/UIOKEHHI, TPeJAUKAaTOB, JOMEHOB, Ienud. CHHTaKCUC
npaBui. 3agaHWe THUIIOB apryMeHTOB TMPH JeKJapaiuu
NpeAUKaTOB. YTpaBJieHUE MOUCKOM perieHuit. Opranuzaims
nosropenuil. [louck ¢ BosBparom. [lpepbiBaHue mnoucka c
BO3BparoM: orceueHue. CHUCKH, ONEpaldy Haj CIIUCKAMHU,
COPTHPOBKA CITHCKOB.

Co31aHne DHKCHEPTHBIX CHCTEM
cpeacrsamu Visual Prolog.

Visual Prolog kak yHuBepcanpHas cpejna pa3paboTkn
OKCICPTHBIX CHCTCM W HHCTPYMCHT CO3OdaHHA HPHHOH{GHHﬁ
UCKyCCTBeHHOro wuHrte/viekra. [lpumepnr paborst DC B
00J1aCTH MAIIMHOCTPOCHHUSL.

[Moaxonnl, 001aCTH NMPUJIOKEHUS
" HepPCeKTUBBI pa3BUTHS
HHTE/IEKTYAIBLHBIX CHCTEM.

”CTOpHF[ CO31aHHA HHTCIUICKTYAJIBHBIX CHCTCM. Hal’[paBJ’[CHI/IH
H noaxojbl K HCCICOOBAHHAM B obactu HCKYCCTBCHHOI'O
HHTECJIEKTA. KJIBCCH(I]HKEILLHH HHTEJUICKTYallbHbIX
HH(bOpM&HI/IOHHbIX CHUCTCM. HHTC/IJICKTYAJIbHBIX CHCTCM.




HepCHeKTHBHbIe HallpaBJICHUA PasBUTHA HHTCIUICKTYAJIbHBIX
CHCTCM.

HanmeHOBaHHE THCHHILIHHBI

basel TaHHBIX B I/IH(I)OpMaHHOHHO—YHp&BJ]H}OHIHX CHCTEMAX

O0bém qucunInHbl, 3E/ak. 4.
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Paspenni Tembl
Beenenune B 0a3bl JAHHBIX KomnonenTsl ©Oanka JjaHHbIX. Knaccudukanus OaHKOB
naHHbeIX. TpeOoBanust k OankaMm fgaHHbIX. KoHuenuus

LEHTPAIM30BAHHOIO YIPABICHUS JaHHBIMHU. TpexypoBHeBas
apxuTekrypa cucreM 0a3 jaHHbiX. [losb3oBarenu OaHKOB
naHHbIX. @DYHKUMM  aJMUHHCTpaTopa OaHKa JIaHHBIX.
Oyukinn CYBJ1. Apxutekrypa “kiaueHT/cepsep’.

Mojaesid M THIIBI JAHHBIX

Hepapxuueckas mogens. CereBas mojens. PensnuonHas
mozeib. [Toctpensiunonnas Mozesib. MHOroMepHass MOJIEIIb.
OOBEKTHO-OPHEHTHPOBaHHAS MOIeIb. THIIBI IaHHBIX.

PeasinHOHHAA MO/eJb JAHHBIX

Obume mnoHaTHS. PensiioHHBIE  OOBEKTHI  JAHHBIX.
Lle10CTHOCTL  PENSLMOHHBIX  JAHHBIX.  PeIsnMOHHBIE
orneparopbl:  pelslMOHHAas aniredpa W PeIsIHOHHOE
WCYHCIIEHHE.

SI3bIK pessinHOHHBIX 023 TaHHBIX

SQL

@DyHKIIMHU U OCHOBHBIC BO3MOXKHOCTH. CpeacTBa OnpeacicHus
cxeMmbl. Ctpykrypa 3anpocoB. ArperatHble (YHKUMH H
pe3yJibTathl 3anpocoB. Oneparopbl 00HOBIEHHSL.

ITpoekTpoBanue 0a3 JaHHBIX

Oranbl npoekTupoBanus. MHponornyeckoe MoieaMpoBaHue,
MO/JICTTb “CYLIHOCTB-CBSI3b . Haranorudeckoe
npoexktuposanue. IlpoextupoBanue  pensiuuOHHBIX — 0a3
JaHHbiX. HopManusanusi OTHOLIEHHMIA.

BHYTpeHHsIsI OpraHu3amus

peasimnonubix CYB/]

Xpanenue orHoweHui. Muaekcel, Xam-¢pyHkuu. KypHaibHas
nHpopmanusa. CinyxedbHas nHGopmalus.

HanMmeHoOBaHHE IHCHHIJIHHbBI

Obopy10BaHHE HHCTPYMEHTAIbHOI'O MPOU3BOICTBA

O0bém qucunmInnbl, 3E/ak 4.
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Pa3penni Tembl

YuuBepcajbHO 3aT04HbIe cTaHKH | OOumue cBeneHus; CTaHKM  3aTOYHBIE YHUBEPCAJbHBIC,
YHUBepCcalbHO-3aTOYHOM MEXaHHU3UPOBAHHbIM CTaHOK
moaenn  3/1642E  (HasnaueHWe M TEXHOJIOTHYECKHE

BO3MOJKHOCTH YHMBEPCA/IbHO-3aTOYHOIO CTaHKa MOJICIH
3J1642E; IIpunuun paboTel yHUBEPCAIbHO-3aTOUHOIO CTAHKA
moaenn 3J1642E; KomiioHOBKa, OCHOBHBIE Y3Jbl U OpraHbl
YNPaBICHHA  YHMBCPCAlIbHO-3aTOYHOIO CTaHKa  MOJICIH
3J1642E; CrpykrypHas CXe€Ma YHHUBEPCAIbHO-3aTOYHOTO
cranka wmoxeinu  3J1642E; Kunemaruueckas — cxema
YHUBEPCAJIbHO-3aTOYHOTO  craHka  momenu  3J1642E;
KoHcTpykumst W mpvHUMI  pabdoOThl  OCHOBHBEIX  y3JIOB
YHUBEPCAJIbHO-3aTOYHOr0  cranka  monaenu  3J1642E);
3aTo4YHbIE [10JYyaBTOMATHI JUJIsl 3aTOYKH cBepJl mojieneit 3E653
n 3E659 (HasHaueHWe W TEXHOJIOTMYECKHE BO3MOKHOCTH




3aTOYHBIX TmosiyaBTomMaroB Mojeneii 3E653 u  3E659;
[Ipuanun paboTel MONMyaBTOMATOB I 3aTOYKH  CBEPII;
KOMHOHOBK&, OCHOBHBEIC yBHbI 151 opraﬂm ynpaBHCHI/IH
3aTOYHOIO 1oJiyapromara mozesnu 3E653).

CTaHkH 1151 32aTOUYKH
3y00pe3HOro HHCTPYMEHTA

Buapl 3y00pe3HOro MHCTPYMEHTa, MX KOHCTPYKTHBHBIE H
reoMeTpuucckre 0cobeHHOCTH; TeXHOJOrMYeCKHil Mporecce
3aTOUKH; 3aTOuHOH cTaHoK 3A662 [t uepBAuHbIX (pe3
noigyagromar. Hasnayenne u  o0nacth  NpUMEHEHUS;
OcoOeHHOCTH KOHCTPYKLIMM M TPUHIMI paboThl 3aTOYHOTO
craHka 3A662; OnucaHue KOHCTPYKLHMH 3aTOYHOTO CTaHKa
3A662 nna uepBsiuHbIX (Gpe3 (OHCTPyKUMS Oabku u3enus;
Koncrpykiust nummdoBanbHoil 0a0ku; MexaHH3M IpaBKH
umudoBanibHOrO Kpyra 3arodHoro cranka 3A662; Cxema
HACTPOHWKH MEXaHHM3Ma TMPaBKH 3aTOYHOTO cTaHka 3A662);
KonTpoJsib 3y00pe3HOro HHCTPYMEHTA MOCJIE 3aTOYKH.

3yboomndoBaibHble CTAHKH

Hasnauenue 3ybOouuindoBanbHbix craHkoB; OcoOeHHOCTH
3yoouundoBanbHBIX CTaHKOB; [TpuHIMAN paboThl
3yOonumgoBanbHbIX CcTaHKOB; CTaHOK 3yOOmIIH(pOBaIbHBINR
yHHUBepcaibHbIi noinyasromar SB833. Hasnauenue u obaactsb
npumeneHus; OnucaHue KOHCTPYKUMU 3y0ouuinpoBaibHOIO
cranka SB833; Kunemaruueckas cxema 3y0onuingoBanbHOTO
craHka SB833.

Pe3pOouindoBaibHble CTAHKH

Knaccudukanus pe3nd; Meroast mumdosaus pes3bObl;
TouHocTh 00paboTKu npu pe3bOouuInpoBaHUH;
PespbonmmdopansHbie CTaHKH (O0mme CBEJICHHSA,
YHuBepcanbHbId  pe3b0OIIIHM(POBANBHBII  CTAHOK  MO/JICIH
5822M; PespbouutudoBanbHblii cTaHoK Mojaesnu MB13).

3aTbLIOBOYHBIE CTAHKH

OcHOBHbIE CBeJICHMS O 3aTbUIOBaHMH; BuUbl 3aTbUlOBaHMS;
TexHonorus 3aTbuloBanus; Kinaccupukaius 3aTblUIOBOYHBIX
cTaHkoB; CTpPYKTYpHO-KMHEMAaTHYCCKHE CXEMbI TOKapHO-
3aTBUIOBOYHBIX CTaHKOB (Cranok 3aTbUIOBOYHBIN
yHupepcaibHblii 16811, Ha3znauenue, obdnactb npuMeHEeHUs;
[TpuniMn pabotel 3aThuioBOYHOrO cranka 1B6811; IMpuHImn
JCHCTBUSA W 0OIIee YCTPOMCTBO 3aTbUIOBOYHOTO CTAaHKa;
Cxema kuHemaTuieckas 3aTb1oBo4HOro cranka 1b811).

HauMeHoBaHHe JHCHHIIJIHHEBI

TexHuueckuit KOHTPOJIb B dBTOMATHU3HPOBAHHBIX CUCTCMAaX

O0BLéM qucuuIInubL, 3E/ak. 4.

3/108

COJAEPKAHUE JIJUCLHHUILJIMHBI

Hazpanue pa3ae/ioB JHCIHHILIHHbI | KpaTlcoe ColicpiKaHHe pa3acjioB JTHCHHUILIHHBI




O0mue cBegeHns

OO6urue cBeieHus 0 KOMITbIOTEPHBIX U H3MEPUTEIbHbIX
cHCTeMax U3MEPCHUI B MAILIMHOCTPOCHUHU. Bubl
U3MEPEHUI, OLIEHKA TOYHOCTH U3MepeHuid. TexHuka:
U3MepHUTellbHbIe KOMILIEKChI, KOOPAMHATHO-U3MEPUTEIIbHbIE
MAaIIMHbI, U3MEPUTENIbHBIE MAIUUHBI TUIT «PYKa».

CraHaapThl H HOPMATHBHBIE
JIOKYMEHTBI

MeToanKn 1 pPEeKOMEHIAIINH, HCTIONb3YEMbIC CTAHAAPTHI U
HOpMaTHBHbIe JOKYMCHTBI 11O OIPCACIICHHIO OTKJIOHEHHUI
(dbopmbl 1 B3auMHOro nosioxkenus. [Tokasaresnu
TEXHOJIOTHYHOCTH M METOJIbI X orpenenenus. OrpadboTka
TEXHOJIOTHYHOCTH TIPH U3MEPEHUH U KOHTPOJIC

IIpoekTHpPOBaHHE TEXHHYECKHX
H3MepeHHid

ITpoexTHpoBaHuEe IPOLIECCOB, ONEPALUI U KapT TEXHUYECKUX
u3MepeHHit u kouTposis. KomnbloTepHbie mporpaMmmsl 1
NpoIeypbl KOHTPOJIS U U3MepeHuii. PazpaboTka
MOCTICIOBATCIBHOCTH M aITOPUTMa U3MEPCHUHM U KOHTPOJIA.
Ksanudukanus, npodeccuoHaIu3M U KOMIIETEHTHOCTh
Ka/[pOBOI'0 COCTaBAa U3MEPUTEINIbHBIX JIA00PATOPHii,
HOPMHUPOBaHHUE U IOKYMEHTHUPOBAHHE MPOLIEIYPHBI
n3Mepenwuii. PaspaboTka oTueToB

Tunosbie cxeMbl H ANITropHTMBI
TEXHHYCCKHX H3MCpCHHﬁ

Tumnossle cxeMsbl U aJ'Il"OpI/ITMbl TEXHHUYECKHUX HBMCpeHHﬁ H
koHTpoJist Ha KMM. KoHTpoJib 3aroToBoK, ferajieil u
cOOpPOYHBIX EAMHMIL Ha CTaIMsAX 00pabOTKH U OKOHYATENbHOM
MIPOBEPKH.

MeToauKku usmMepeHuii u
KOHTPOJIsI

Metonuku uzmMepeHui u KoHTposist. Opranusanus H3MEepeHUi
U KOHTPOJIs AeTalleid U COOPOYHbIX €UHHUIL.

HaumeHoBaHHe JHCHHMILIHHbI

MeHePKMEHT B MAlIMHOCTPOUTEILHON HAayKe

O0LéM qucuuIInubL, 3E/ak. 4.
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Tembl

MeHeKMeHT KaK
npogeccHoHaAIbLHASA
JeATeIbHOCTh

Ocobennoctu yIpPaBICHYECKOTI O Tpyaa. DyHKIUH
ynpapnenus. OpraHuzaius yrnpaplIeHYECKOro Tpyna. Pomm
PYKOBOIUTEIISL. CoBpeMeHHass ~ MOJAETb  MEHEKepa.
TpajuLMOHHBIC U COBPEMEHHbIE KOHLIEIIIMA MEHEPKMEHTA.

IMocTanoBka menei u
0pl"3HH33HHOI—II—I0€ rmaunpoaaﬂﬂe

Muccusi opranuzaiuu. [loHsTHEe M KinaccupUKalMs Leneil.
Ycranoenenue neneit. epero neneit. Cuctema ynpaBicHHs
no unensiM. CylmHOCTh IJIAHUPOBAHUSA. Bujbl 1aHOB.
WMHCTpYyMEHTbI M METO/IbI INIAHUPOBAHHUS.

MoTuBaums TpyAOBO#
AeATECJIbHOCTH

OcHOBHBIE IOHATHS U JIOTMKA IIpoLecca MOTUBALMU. PaKTOPEI
(opmupoBaHHA MOTHBOB Tpyja. PopMbl BO3HArpaKACHUM.
MotuBanus Kak HayuyeHME pabOTHUKA IKEJIATEIbHOMY
noBejieHu0. Teopuu coJiep:KaHus MOTHBALMU M TEOPHH
nporecca MoTuBanuu. CoBpeMeHHbIe O0OIIEKOPIOpaTHBHbIE
IPOrpamMMbl MOTHBAIIHH.

KonTpoub kak pyHkuus
ynpaBJieHus

Kontposs kak ynpamieHYeCcKoe ACHCTBHE W Kak (yHKIUA
yipasienus.  Buubl  koHTpossi.  TpaguuMoOHHBIA U
JICLIEHTPAJIU30BaHHbIA  KOHTposb.  [Ipomecc  KOHTpoIs.
YcnoBus 3 peKTHBHOrO KOHTpOIIs. KoHIenuuu nocrpoeHus
cucteM KOHTpossi. COBpeMEHHbIE KOMIUIEKCHBIE CHUCTEMbI U
TEXHOJOIMH KOHTPOJISI.




IIpuHaTHE YyNpaBJeHYeCKHX
peleHui

[Tonstne ¥ KiIaccu(UKaUUs YHPABICHYECKUX DPELICHUM.
YcrnoBus W KpUTCPUM TPUHATHS peuicHuil. TpeboBanus K
YIPaBICHUECKUM pelICHUSM. [Tpouecc IPUHATUSA
YIpaBJIEHYECKUX peleHuii. Mojenu M CTWIM HPUHATUS

peuwieHui. MHauMBHAyanbHOE M IPYINIIOBOE  IPUHATHE

pemicHui. Peanmuzainus ynpaBJICHUYCCKUX PCIICHUH.
Ynpasiaenue HHAUBUAYAIbHOH u | Tunosorus XapakTepoB pabOTHHUKOB. Bnusgnue
rpynmnoBoi 3p(peKTHBHOCTHIO IICUXOJOTMYECKUX U HAUUOHAJIbHBIX  OCODEHHOCTEH

pabOTHHKOB Ha MX TPYy0BOe nopeaeHue. Cucrema IEHHOCTEH
n tpaauuui. Ilonsatme o rpynmax u komasjaax. TpynaoBbie
KOH(MIMKTBl TpU B3aUMOJEHCTBUM MHJUBUIOB M TpPYyIIL.
Merto/1bl pa3perieHus KOH(IMKTOB.

Baactb n JUAECPCTBO

HeoOxoaumocTh  BIacTH B ynpaBleHHH.  DaKToOpbI
yIpaBIsICMOCTH. Tunonorus HUCTOYHHUKOB BJIACTH.
JIuuHOCTHAs ¥ OopraHu3alMOHHAs OCHOBA Biactu. CTpareruun
oKa3zaHus BiaWsiHUS. [IpUHUMIBI U BO3MOMKHOCTH YCUIICHHS
BnusiHUS.  IloHATME W pa3sHOBMJHOCTH  JMJCPCTBA.
XapakTCpHBIC YEPThI IUACPA.

Oprauuaauuonume H3IMCHCHHSH H
Pa3sBHTHE OpraHu3alnH

[Tpupona npouecca usmeHenuil. OpraHusanus NPOBEIACHHS
u3MeHeHuil. OTHouleHue pabOTHUKOB K HOBOBBEICHMSIM.
Buenpenne wu3meHenuii. [IpeojgoneHue  CONPOTUBICHHS
M3MCHCHUSM. OpraHu3aimoHHbIC M3MCHCHHMS "
opranu3anoHHoe paszsurue. [IpodeccuonanbHoe obOydeHue
KaK MeToJ1 pa3BuTus. JlenoBas kapbepa paboTHHUKA.

HaumenoBanue JHCHHMILIHHDI

MexaTpoHuka

O0bém aucunmannbl, 3E/ak 4.
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Pa3znen 1: Beenenmue.
0upeue.|1euuﬂ H TepMHHOJIOI'I’IH
MeXaTPOHHKH

[IpeanochnKn pa3BUTHA MEXaTPOHUKH M POOOTOTEXHUKH
00JacTi NPUMEHEHHUSI MEXATPOHHHBIX U POOOTOTEXHUYECKUX
cuctem. [IpenmyniecrBa MexaTpoOHHBIX YCTPOHCTB U CUCTEM.
OnpezeneHne MeXaTpOHUKM, KaK HOBOH 00facTH HayKu H
TEXHUKH. TpuenuHas CyHIHOCTh MEXaTPOHHBIX CHCTEM.
®aktopsl, oOycnoBuBimue paszputue MC. Tenneniuu
WU3MEHEHUs M KiloYeBble TpeOOBaHUSI MHPOBOIO PbIHKA B
00J1aCTH MEXaTPOHHUKH.

Pasznen 2: punuunst | [ToxoneHus MEXaTPOHHBIX MO/TYJICH. CrpyxTypa
MeXaTPOHHKH. MeToabl | aBBTOMATHYECKOH  MAIIMHBLI,  CO3JAHHOM HA  OCHOBE
NOCTPOEHHs MEXAaTPOHHBIX | TPAJUI[MOHHOIO W  MEXaTPOHHOrO  MOAXOAOB B  HX
YCTPOMHCTB npoekTupoBaHuu. CyIIHOCTH MEXaTPOHHOrO IOJX0Ja B
npoektupopanuu  u  akcrtyaranuu - MC.  [loreHumansHO
BO3MO3KHbIE TOUKH MHTErpaluu (PyHKIIMOHAIbHbBIX DIIEMEHTOB
B MEXaTPOHHbIE MOJYJIU. MeTO/bl IOCTPOCHHS MEXATPOHHBIX
YCTPOMCTB.
Pasznen 3:  IlpomsbinuieHHsie | POOOTOTEXHHKAa — HOBOE KOMITJICKCHOC HAYYHO-TEXHHUYECKOE
po0oThl, OCHOBHBLIE IIOHSITHS, | HALIpaBJIeHWE B 00JACTH  ABTOMATH3ALMU  PA3IIMYHBIX
Kiaaccupukanus [IPOLIECCOB, BO3HHKIIEE HA CTBIKE Psijia HAYK, [PEXKIE BCEro
MEXaHUKH M KUOEPHETHUKH, COCTaBHAs 4acThb MEXAaTPOHHUKH.
Hcropus pa3BUTHA pOOOTOTEXHUKH.
[IpombinieHHslit  po0OoT, onpexaeneHue. DOyHKIMOHAIbHAS




cxema ITP. Crtpykrypnas cxema [IP. Ilokonenus poOOTOB.
Po6OTEI ¢ MpOrpaMMHBEIM YTIPaBJICHHEM, aalTUBHEIC PpOOOTHI,
UHTEJUICKTYaJIbHbIE POOOTHI.

Pasznen 4: ITpuHIMIIBLI
NOCTPOEHHS NPOMBILLIEHHBIX
pPoOOTOB, X XAPAKTEPHCTHKH

Po0GoTbl, TpajMIMOHHBIC, [EPCIEKTUBHbIE 00JacTH HX
npumeHenus. [Ipeamernas obnactb podoTOTEXHUKH. POOOTHI,
onpeaencaue. CTpykTypHas cxema podora. Kunematnaeckue
cxemsl [IP. Cuctembl KOOpAMHATHBIX NEpEMELLICHUH, pabouce
IIPOCTPAHCTBO, pabouas 30Ha [1P.
Knaccudukamus npoMbIIUICHHBIX po0OoToB. [IpHHIHIIEI
nocrpoenuss  IIP:  arperatHelii, arperaTHoO-MOZYJIbHBIH,
MOJYJIbHBIM ~ OpPUHLMNBL  1nocTpoeHusi.  Homenknartypa
OCHOBHBIX TeXHHUYECKUX XapaktepucTuk [P, ux onpenenenue,
1apaMeTPUYECKUE PAJIbI ITUX XapPAKTEPUCTHK.

Pasjen S. Kunematuka | Matpuupsl  nosopora.  Marpuna  moBopoTra  BOKpPYT
MAHUNYJIATOPOB npou3BoibHON ocu. [IpencraBnenue matpul noBopora 4yepes
yribl Jiuiepa. ['eomeTpuyeckuii CMbIC/I MaTpUI] ITOBOPOTA.
OnHOpO/IHBIE KOOPAMHATBI W MaTpPHUlbl Npeodpa3oBaHUM.
['eoMeTpuueckui CMBICJT OJIHOPOJHOM MAaTpPHIIbI
npeodpaszoBanusa.  OaHOpoAHas  MarTpulla  KOMIO3ULMH
npeodpa3zoBaHUil. 3BEHbs, COYJIEHEHHS M WX I[apameTpbl.
[TpencraBnenne JlenaBura - XaprenOepra. Ilpsmas 3anaua
KMHEMaTHKHA. YpaBHCHHS KHHCMATHKH  MaHHUIIYJATOpA.
Obparnas  3amasa  kuHematuku. Mertoq — oOpaTHbIX
npeodpazoBanuii. ['eomMeTpUYecKHil 110AX0Jl B pELICHUU
00paTHOii 331a4l KHHEMaTUKH.
PYKOBOJUTEJIb OIl BO:
Jouent kadeapsl
MAIIHHOCTPOUTEIbHBIX Aannenos JL.I'.
TeXHOJOTIHi
JHomxnoctns, BYTI IMopuucs damunua 1.0.




