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AHHOTAIIMMA JUCIHUATLIAH (MOAYJEN) OII BO

HN3yyeHne OUCUMILVIMH BeJAeTCd B PaMKaxX OCBOCHUS OCHOBHOM mNpogecCHOHAIbLHOM
o0pa3oBare/ibHOI MporpaMmmsbl Beicuiero oopasosanus (OII BO)

Texnoymoruu MAIIMHOCTPOCHUA N ABTOMATU3ALMU ITPOU3BOACTBA
(maumenoBanue (npoduias/cnennanusaius) OI1 BO)

pea.lmsyeMoﬁ Mo HANIPABJCHUIO HOI[FOTOBRI/I/CHGIII/IaJ'IbHOCTI/I:

15.04.05 KoHCTpYKTOPCKO-TEXHOJIOTUUECKOE 00eCIeueHne MalIMHOCTPOUTEIIHHBIX

IIPOU3BOJICTB
(Ko ¥ HAMMEHOBaHWE HAMPABICHUS TTIOATOTOBKH/CTIICTIHAILHOCTH)




Hucyunnunvt (mooyau) uzyuaromes é pamxax océoenus OIl BO «Texnonozuu agmomamusayuu
HPOMBIUTIEHHBIX CUCHIEM)
no nanpaenenuro 15.04.05 Koncmpykmopcko-mexnonozuueckoe obecneuenue
MAWUHOCMPOUMEIbHBIX RPOU3EOOCHIE

HaumenoBanmue JAUCHHUIIIMHBI

WNHOoCTpaHHBIH S3BIK B TPO(ECCHOHAIBHON NeATEIbHOCTH

O0bém qucuumiInebl, 3E/ak. 4.

6/216

COJEPKAHME JTUCIIUITJIMHBI

Pa3genl

Tembl

AkaneMu4ecKkuil/ HAyYHbII
TEKCT: CHHTaKCHC

Oco0eHHOCTH aKaJeMUYECKOTO/ HAyYHOTO TeKcTa. HayuHbrit
ctuib peurd. OCHOBHBIE NPU3HAKU M S3BIKOBBIC CPENCTBA
HAYYHOTO CTHJISI PEUH.

CHHTaKCHUYECKUE CTPYKTYpPBI, OOIICHayyHasi U ClIeUaIbHas
JIEKCHKAa aKaJleMHUYECKOTo/HaydHoro Tekcta. CpaBHEHHE
KOHCTPYKLHUH B POJTHOM U M3y4aeMOM SI3bIKaX.

OdopmieHne akageMUYeCKOTO/ HAYYHOTO TEKCTa. THIIbI
CCBUIOK M Oumbnumorpaduueckux cruckoB. OdopmiieHue
CHOCOK, CITUCKAa MCTOYHHMKOB U 3aroyioBka. [lmaruar.

Lenr akamemudeckoit / HayuyHOW mpe3eHTamuu. OOmue
peKOMeHIanuu U TpeboBaHus K moarotoBke. OdopmieHue
CIAaMI0B Uil HAy4yHOM Ipe3eHTauuu. KToroBslidi ciaiin.
[ToaroroBka KOMIBbIOTEPHON MPE3EHTALINH.

CrpykTypa npe3eHTaluu U €€ 31eMeHTbl. OCHOBHBIE 3a/1a4M.

IToaroroBka aKaJeMHYecKoi/
o AKTyaJlbHOCTb, ~ Hay4yHas  HOBM3Ha WM pPE3yJIbTaThl
HAY4YHOI Npe3eHTAlNH HA
N uccienoanus.  CopepxarenbHass — yactb.  CTpykTypa
AHTJIMHCKOM fI3bIKE
myOJIMYHOTO HAYYHOT'O BBICTYIUICHHS.
PaGora wnam mnpesenramueii. IlomroroBka mokmama K
npe3eHTauud. @paspl W KIMIIE IS YCTHOM MpE3CHTAIlUH.
Cruiuctuyeckue MIPUEMBI Hay4YHOU MPE3CHTALINH.
Odopmenue.
Mopnens  akaJleMUYECKOTO/HAyYyHOTO  TeKCTa.  THIbI,

Hay4yHblii TeKcCT:
0COOEHHOCTH

KAaHPbBI M HX

NEPBUYHbIE ¥ BTOPUYHBIE >KAHPHI aKaJEMHUYECKHUX TEKCTOB.
[loctpoenne HayyHOro Tekcra. BBenenue, oOcyxieHue,
3akitoueHue. KimroueBble TEpMUHBI U TOHSITHS.

Hamucanme/ cocraBneHne Hay4yHOrO TEKCTAa. THIBI U BHIBI
a03aneB. Ctpykrypa Hay4dHoro scce. CTpyKTypa Hay4dyHOM
ctathi. TpeboBaHMs K 0POPMIICHHIO.

HaumenoBanmue JAUCHHUIIIMHBI

VcTopusi 1 METOAOJIOT S HAYKH B MAITMHOCTPOSHUH

O0béM qucuumiInebl, 3E/ak. 4.
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COJEPKAHME JTUCIUITJIMHBI

Paznenant TeMbl
Beenenne. Hayka 1 TexHUKa B )KM3HU 4EJIOBEKa.
[leprnonusanus pa3BUTHsS HAYKH U TEXHUKHU.
Pa3Butne TEeXHUKH B [losiBIIeHHE TEXHUKHU B APEBHOCTH.
1nepBOObLITHbIN Mepuo. Bo3HMKHOBEHNE NIEPBBIX [IUBUIN3ALIANA U PA3BUTUE TEXHUKH.

3apokaeHne HAyYHbIX 3HAHMIA.

3apox/ieHre Hay4dHbIX 3HaHUH Ha J[peBHeM BocToke.

AHTHYHASA HayKa M TeXHUKA.

Bo3HukHOBEeHIE aHTUYHOMI HAaYKN U BJIMSAHHUC HA HCC BOCTOYHBIX
yueHuit. OO0Imas XxapakTepuCTUKa pa3BUTHsI HAYKHA B aHTUYHOM
MHUDE.

WNonuticknii 3Tan pa3BUTHs aHTUYHOM HAYKHU.




AduHCKUI 3Tan pa3BUTHS aHTUYHOW Haykd. BO3HMKHOBEHHE
ATOMUCTHKH.

AnexkcaHApUIICKUI 3Tall pa3BUTHS AHTUYHOM HAYKH.
Pumckuit aTan pa3BUTHS AHTUYHOU
PasButue TEXHUKU B AHTUYHOM
Pa3BuTHe aHTHYHOrO KOPabJIEeCTPOCHHUSL.

HaYKH.
MUpe.

Pa3Butne HAyKm M TeXHHUKHM B
Cpennue Beka.

I'ubens 3amagnoit PumMckol ummepuu M pa3BUTHE HAyKH B
Buzantun.

Pa3Burue Hayku B Cpennue Beka Ha Bocroke.

Hayxka B CpenneBekoBoii EBporie.

Pa3Butue Texnuku B nepuos CpeTHEBEKOBBSI.

Hayka u TexHMKa B 30Xy
Bo3spoxaenus.

Kpymenue ¢eomansHoi cucteMbl 1 31oxa Bo3poxaenus.
PazButue acrponomun u cucrema Konepuuxka.

Pa3Butne MaremaTuku B 311oxy Bo3poxaeHus.
I/ICCHGI[OBEIHI/IH B 06HaCTI/I CTaTHUKMH.

3apokKIeHUE KIIACCHYECKOW MEXAHUKH.

N300perenus u pactipocTpaHeHne 3HAHUH.

Pa3Butre ManypakTypHOT0O NPOU3BOACTBA.

Hayunas pesosronust XVII Bexa
1 3110Xa NPOCBELICHUS.

Hayunas pesomonus XVII Beka.

Co3nanue aHanm3a OECKOHEUHO MaJIbIX.
[TosiBneHME NEPBBIX BHIYUCIUTEIBHBIX YCTPOMCTB.
Onoxa nNpoCBEUICHUSI.

[losiBeHME aKageMuii HayK.

XVIII Bek — aHAJIUTHYECKHH
nepuoj pa3BUTHSA HAYKH.

JlocTikeHust B 00J1aCTH MaTeMaTHYECKOTO aHAIN3A.

Coznanne aHaTUTUYECKOW MEXaHUKH.

Hayxka o conporusnennu matepuaiioB B X VIII Beke.

N3yuenne ctaTUuecKoro 31eKTpUIeCTBa.

Benukas ®panmysckas peBomonuss u pedopMa Haykd |
00pa3oBaHMsI.

Co3nanue mapoBoil MalIMHbI U
NPOMBIILIEHHAS]  PEBOJIIOIHSA
XVIII Beka.

Coznanne mapoatMochepHON MAIIUHBI.
Coznanue yHuBepcalbHOM MapoBON MaIIWHBI.
Pacnpoctpanenue MamuH Yarra.
PeBoutronus Ha TpaHCHOpTE.

Pa3Butue Merammypruu.

[TocaencTBust IPOMBIIUICHHON PEBOJIFOLIUU.

PazButue Texuuku B XIX Beke.

IlepeBOpOT B MAIlIMHOCTPOECHUU.

Kopabnectpoenne — camasi mporpeccuBHasi OTPacib TEXHUKH
B XIX Beke.

Ucrtopus pazBUTHs 3JIEKTPOTEXHUKH.

Pa3BuTue nBurareneil BHyTpEHHETO CTOpaHusl.

PasButue TypOOCTpOCHHUSI.

PasButue Hayku B XIX Beke.

COnmxeHne HayKH U ITPOU3BOJICTBA.

JlocTrKeHHs MPUKIAJHON MEXAHUKMU.
Bo3HUKHOBEHHE MaTeMaTUYECKON TEOPUH YIIPYTOCTH.
Pa3Butue Teopun MEXaHUYECKHX KOJICOaHUI.
Pa3BuTre TepMOIHHAMUKH.

Hayka W TexHHKa B IepBOH
noJioBuHe XX Beka.

Pa3BuTHe MpOMBIIIIIEHHOCTH.

I'oHka BOOpYKEHUI U MUPOBBIC BOMHBI.
ABTOMOOMJIECTpOEHHE — OJHA W3 OCHOBHBIX OTpacieu
IIPOMBILNUIEHHOCTH B XX BEKe.




HayuHo-TexHu4eckast
PEBOJIIOLUSL M €€ MOCJEACTBHA
JJIS YeJI0BeYecTBa.

Coznanne OBM u HayyHO-TEXHUYECKAs! PEBOTIOLMS.
Hcropust 1 cOBpeMeHHbBIE MaIlTMHBI MEXaHOOOPaOOTKHY.
Pa3BuTHE KOMIIBIOTEPHBIX TEXHOJIOTHH.

HaumenoBanmne JUCIUNINHDI

CoBpeMeHHbIE TPO0JIEMbl HAYKH B MAIIUHOCTPOCHUHU

O0béMm qucuumiInebl, 3E/ak. 4.
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COJAEPKAHME JTUCIUITJIMHBI

Pa3genl

Tembl

MeToaogornuecKye 0CHOBBI
HAYYHOTI'0 3HAHMS

Onpenenenne Hayku; OCHOBHBIE JTamlbl pa3BUTHS HAyKH;
[TonsaTe 0 Hay4yHOM 3HaHMM; MeETOIbl HAYYHOTO MO3HAHMS,
[Iponecc HAy4YHOTO M TEXHUYECKOI0 IIO3HAHUS.

CoBpeMeHHBIE PO0JIEMbI
HAYKHU

[Tpob6nembr kocmonoruu; Ilopsgok u Xaoc; CuHepreTuka,
Hanorexnosiorun; Metamarepualisbl.

Bb10op HanpaBJieHHsI HAYYHOT' O
ucciaegosanus. IlocranoBka
HAYYHO-TEeXHHYECKOM
npo0JieMbl U ITANbI HAYYHO-
HCCJIeI0BATEIHLCKONH padoThl

Mertonsl  BblOOpa W LE€IM  HANpaBIEHUS  HAY4YHOTO
uccnenoBanus; IlocTaHoOBKa HayYHO-TEXHUYECKOW MpPOOIEeMBI;
DTanbl HAyYHO-UCCIIEI0BATEILCKOW pabOTHI.

CoBpeMeHHOE COCTOSIHUS U
NepCrneKTUBbI PA3BUTHS HAYKH,
TEeXHUKHU U TeXHoJoru P®

OCOOEHHOCTH COBPEMEHHOTO COCTOSIHHSI Pa3BHUTHS HAyKH,
TEeXHUKH M TexHosnorud B  Poccuiickoii  ®Denepauuu;
[IpropuTeTHBIE HANpaBICHUS Pa3BUTHUS HAYKW, TEXHUKU H
texHonornii B Poccumiickoit  ®enepanmu;  OCHOBHBIE
HaIpaBJCHUsI MHHOBALMOHHO-TEXHOJIOTUYECKOTO  Pa3BUTHUS
HayKH, SKOHOMUKH 1 00pa3oBaHus B Poccun.

HexoTopsbie npod.ieMbl
MAIIHHOCTPOCHUS

[Ipobnema B obmactu MexanooOpabotku; [Tpumep 3agaun.

HaumenoBanmne JUCIHUNINHEI

Maremaruueckoe MOACIIMPOBAHUC B MAITMHOCTPOCHUU

O0béM qucHUIINHLI, 3E/aK 4.

4/144

COJAEPKAHME JUCIITJIMHBI

Paspnennbt Tembl

IHonsiTHe MaTeMaTH4eckoii | MHOKECTBEHHOCT, M €OUHCTBO Mojeneil. TpeOoBanue
MOJeJIH agexkBaTHocTU. TpeboBanue mpocTothl. [Ipyrue TpeOoBaHus
Tunsl maTtematuueckux | CTpyKTypHble W (QYHKIMOHAJIbHBIE MoAenu. [luckperHeie u
Moaesiei HETpephIBHbIE MOJENU. JIMHEWHbIE W HEIWHEUHBIE MOJIEIIH.

JleTepMUHUPOBaHHBIE U BEPOSITHOCTHBIE MOJEIIH

MaremaTudeckue cxeMmbl | HenpepbIBHO-IETEpPMUHUPOBAHHBIE ~ MOJEIHN (D-cxemsr).
MOJeJMPOBAHUS CUCTEM JucKkpeTHO-1eTepMUHUPOBAHHBIE MOIeNn (F-cxemnt).

HuckperHo-croxactudyeckue mojenu (P-cxemsr). HempepsiBHO-
croxactuueckue monenu (Q-cxemsl). CereBbie momemu (N-
cxembl). KoMOnHUpOBaHHBIE MOJIETH (A-CXEMBI)

Dopmanu3anus )
aJropuTMU3ALMS NMPoLECcCcoB
(GyHKUHOHUPOBAHUSA CHUCTEM

Metoauka pa3pabOTKM M MalIMHHOW peanu3aluyd Mojenei
cuctemsl. [IocTpoeHne KOHIENTyaIbHBIX MOJIENIEH CUCTEM H UX
dopmanuzanys. ANTOpUTMHU3ALUS MOJAETCH CHCTEM U UX
MalMHHasg ~peammsanud. llomydenme wu  mHTepnperanus
pPe3yIbTaTOB MOACIUPOBAHUS CUCTEM

IMocTpoenne MaTeMaTu4ecKoi

MOJIeJITH

DopmyIMpOBaHUE MATEMATHYECKOM 3aJjauu. 3aJjauu aHAJIU3a U
cuHTe3a. Omnpenensionue COOTHOIICHHUS. YpPaBHEHUS st
(GYHKIIMHM OJTHOTO M HECKOJIBKMX EPEMEHHBIX




Ynpomenuss M yTouHeHus | PaGoume rumoressl. YmpoiieHue ypaBHeHUH. Metoa maioro

MO/IeJIH napaMerpa. PerynspHble U CHHTYJISIpHBIE BOSMYIICHUA. AHAJIN3
BIIMSIHUSL YIIPOLLEHUN

MeToanl uccaeaoBanua | Metoanl MOCTPOEHUS u HUCCIIEIOBAHUS peLIECHU.

peleHni ACHUMIITOTHYECKHE pa3noXKEeHU. Hurerpanbusie
MPEJCTABICHUSI  PEIICHUH.  ABTOMOJECIBbHBIE  PEHICHUS.

@Pa30Bbli nopTpeT. OnpeaeneHne CTENeHH TOYHOCTH PEIICHUs

HaumenoBanmne JUCIUNINHDI

dusnyueckoe MOACIIMPOBAHUC B MAIIMHOCTPOCHUN

O0béM qucHUIINHLL, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3genl

Tembl

O0mass Teopusi pasMepHOCTH.
OcHOBHBIE TOHATHS

Omnpenenennsi u TepMuHbl. Pa3mepHbie u Oe3pa3MepHbIE
BennunHbl. OCHOBHEIE U MNPOU3BOJHBIC CIWHUILIBI U3MCPCHUS.
CtpykTypa (QYHKIHOHAIBHBIX CBSI3€H MEXIy (QU3NUECKUMHU
BCIIMYNHaAMU

YMeHblIeHHE Habopa | Teopema bykunrema. Beibop Oe3pazMepHbIX KOMOWHAIMA U

nepeMeHHbIX NEPeMEHHBIX. MeToa  MOCNIeOBaTeIbHOTO  HCKIIOYCHHUS
pasmepHocTeld. BI0Op OCHOBHBIX pa3MepHOCTEH

Bbi16op nocjenoBareabHocTH | OmnpeneneHne HMHTEPBAIOB MEKIY HKCIEPUMEHTAIbHBIMU

HCHBITAHUN naHHbIMH. KpuTtepun 11 BEIOOpa SKCIIEPUMEHTAIBHBIX TOYEK:
OTHOCHUTEJIbHAs TOYHOCTh JAHHBIX Ha Pa3IUYHBIX Y4YacTKax
o0mactu HCCIENYyEMBIX 3HA4YCHU; Xapakxrep
SKCIIEPUMEHTAIBHON PyHKIMU

BocnpousBoaumocTb [Mopsimox mpoBeAeHUS SKCIEPUMEHTa. PaHIOMU3MpPOBAHHBIE

IKCIEPUMEHTA 0JIOKHU: BHEIIHHE NTEPEMEHHbIE

OnnodakropHble U | Bunbl skcniepuMenTa: 3KCTpeMalbHbIe U UHTEPIOJSIIMOHHBIC.

MHOTO0aKTOpHbIE ®daktopsl. YpoBHU GakTopoB. OYHKINS OTKIHKA. TpeOOBaHMS

IKCNEPUMEHTBI BOCTIPOM3BOANMOCTH " YIPaBISIEMOCTH. [Tapamerp
ONTUMM3AIIH

IlnanupoBaHue IxcnepumenTa | OnHOPAKTOPHBIC AKCIIEPUMEHTHI. MHorodakTopHbIe
9KCIIEPUMEHTHI: KJIACCHYECKUE TIIaHbI

Teopus IUIAHUPOBaHus | MHOTOAKTOpHBIE  AKCIIEPUMEHTHI:  (DaKTOPHBIE  TUIAHBI.

IKCIIepUMEHTA [Tomuplii  dakTOpHBIA dKcrIepuMeHT. [[poOHbIil  (hakTOpHBIN

HKCIEPUMEHT

Bo10op Moxesnn

[IpenBapurtenbHOE MJIAHUPOBAHUE SKCIepUMeHTa. DaKTOpHOE
IIPOCTPAHCTBO. [lfaroBas  mpouenypa  IUIAHUPOBAHUSA.
HMHTepnoysIMOHHAs. MOJEb

HaumenoBanmue JAUCHHUIIIMHBI

HaI[e}KHOCTB N JTUArHOCTUKA TEXHOJIOTMYCCKHUX CUCTEM

O0béM qucuumiInebl, 3E/ak. 4.
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COJAEPKAHME JTUCIUITJIMHBI

Pa3geinl Tembl

OcHoBHble  omnpenejseHusi B | [loHATUS HAAEKHOCTH TEXHOJOTMYECKUX CHUCTEM U UX
00J1acTH HAJeKHOCTH | DJIEMEHTOB.

TEXHOJOTHYECKHX CHCTEM

KoanuecTBennble mnokasateau | [Iokasarenn Oe3oTkasHocTH; Iloka3zaTean IOATOBEUYHOCTH,
HAaJAEeKHOCTH IToxa3zaTemn COXPaHSIEMOCTH; IToka3zaTenn

PECMOHTOIIPHUTOAHOCTH KoMIuiekcHbIe TOKa3aTeIIH.




Cxema popMupoBaHHs 0TKA32

O6mas cxema GopMUPOBaHHS OTKAa3a.

3aKoHbI pacnpenejaeHus
Hapa0OTKM /10 0TKa3a

HopmaineHbiii 3akoH pactpenenenusi; ¢ynkuus Jlammaca umu
WHTErpaJl BEposITHOCTEH; BeposTHOCT 0€30TKa3HOM pabOTHI.

IHoBpexaenuss B
TEXHOJIOTHYeCKOoM
NPUBOASIINE K 0TKA3y

3JIeMEeHTaX
CHCTEMBI,

[IprunHBI 0TKa30B TEXHOJIOTMYECKON CUCTEMBI (IIpU pE3aHun);
KomniekcHoe BO31elCTBUE TMOBPEXKICHUN O] BO3ICUCTBUEM
TEMIEPATYPHO-CHIOBOTO ()aKTOpa M BHEUTHUX BO3ACHCTBHIA (B
CTaHKe, THCTPYMEHTE U MPHUCTIOCOOJICHHH ).

Onenka Hage:kHocTH | OO0IIMe MONOKEHHS;, Y CI0BUS HANEKHOCTH TEXHOJOTMYECKOU
TEeXHOJIOTUYECKHUX CHCTeM IO | CUCTeMbl; PacyeTHblii MeTon OmpeAesieHus ToKa3aTenen
napaMerpam kavyecTBa | TouHoctu TC; OnbITHO-cTaTUCTHYECKUM MeTon; Meron
HU3TrOTOBJISIEMOM MPOYKIUH KBaIUTETOB; OIBITHO-CTATHCTHYSCKHUI METO/I.

AHaaus kauvectBa | [lokazaTenu xauecTBa MU3MEPUTENBHBIX IpolieccoB; MeTonuka

HU3MEPUTECJIbHBIX MPOIECCOB

IMPOBECACHMA aHaJIM3a Ka4CCTBa USMCPUTCIIBHOT'O IIpOonecca.

OcHOBHbBIE NMOHATHSA, TCPMHUHBI U

IToasaTus JUArHOCTUKM TCXHOJIOI'MYCCKHUX CHCTEM U HX

onpeieIeHUs1 AUATHOCTHUKH | DJIEMEHTOB.
TEXHOJOTHYECKHX CHCTEM

3agaua TexHu4Yeckoil | OCHOBHBIE  3aJlayd  TEXHUYECKOTr0  JHAarHOCTHUPOBAHUS;
AUATHOCTHKH OcHoBHbIE TpeOOBaHMSI K TUATHOCTUYECCKUM TapaMeTpaM.
Bri0op AHATHOCTHYECKHUX | BEIOOp AMAarHOCTHYECKUX TTapaMeTPOB

napaMeTpoB

MeTtoas! U BuAbl | Opranonentuueckue (CyObeKTHBHBIC); MHCTpyMEHTalIbHBIC
AHATHOCTHPOBAHUSA (OOBEKTUBHEIE).

CpencrBa IMArHOCTHPOBAHMA [TpuGops! s 3amMepa TMarHOCTUYECKUX ITapaMeTPOB.

Oo0mme TpeOoBaHus Kk | Obume  TpeboBaHUSA K  CpeacTBaM  TEXHHMUYECKOIO
cpeacTBam TeXHHUYECKOro | TMarHOCTUPOBAHUS.

AHATHOCTHPOBAHUS

JlnarHocTuka npoiecca pe3anus
¥ UHCTPYMEHTA

OcHOBHas 3ajada AMArHOCTUPOBAHUS TIpollecca PE3aHMs;
[Ipobnema HaEKHOCTH PEXYIIETO WHCTPYMEHTA B YCIOBHSAX
ABTOMATHU3UPOBAHHOTO MIPOM3BOJICTBA; Knaccudukanms
METOAOB KOHTPOJA COCTOAHHUS PEXYIIEro HHCTPYMEHTA,
JlmarsocTukKa CTaHKOB.

HaumenoBanmue JAUCHHUIIIMHBI

HanotexHomoruu B MAaIIMHOCTPOCHUU

O0béM qucuumiInebl, 3E/ak. 4.
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COJAEPKAHME JTUCIUITJIMHBI

Pasnennl TeMbl

OcHoBHBIE NOHATHS U | OCHOBHBIE MMOHATHUS U OTIPEICIICHUS

onpeaeieHUs

Hanos¢g¢pextsl 1 HaHO00beKTHI | HaHOA((heKThl 1 HAHOOOBEKTHI B IPUPOJIE.

B npupoae. «WHTyWTHBHBIE»

HAHOTEXHOJIOTHH

XpoHosorusi pa3Burtus | KpaTkas uctopusi pa3BUTHs HAHOTEXHOJIOTHH.

HAHOHAYKH, HAHOTEXHOJIOTHH,

HAHONPOU3BOJICTBA

MeToanl AHATHOCTHKH | MacmTaObl ¥ MPOIECCHI B cCUCTeMax HaHOYacTHIl; OCOOEHHOCTH
HAHOCTPYKTYP JTUATHOCTHKU HAHOOOBEKTOB; OJEKTPOHHAS MHUKPOCKOTIHS;

Cxkanupyromias 30810Bast Mukpockornus (C3M); CriekTpalibHbIe
METOAbI UCCIICAOBAHUS.




OcHoBBI KOHCTPYMPOBaHUS
00beKTOB HA aTOMHO-
MOJIeKYJISIPHOM YPOBHE

Hucxonmsamme #  BoCXOAdIIuMe TOAXOIbI; DIEMEHTapHbIE
00BEKTHI U METO/IbI HAHOTEXHOJOTMUECKOT0 KOHCTPYHUPOBAHMS;
ATOMHO-MOJIEKYJIsipHasi cOOpKa (MEXaHOCHHTE3) C IOMOIIbIO
CKaHUPYIOIIEH 30HI0BOM MHUKPOCKOITUHN (C3M);
Camoopranmzanus u camocOopka; [TpuHIIUI MOJEKYJISPHOTO
pacrno3HaBaHMs B IPOLECCax caMOCOOPKU; ATOMHBIE KI1acTepPhl
KaK »JJIeMEHTapHble OO0BEKThl camocOopku; TexHoioruu
(GopMHpOBAaHUS  IIOBEPXHOCTHBIX CJIOEB C  aTOMapHOH
TOYHOCTHIO; ~ KBaHTOBBIE ~ SIMBI, = TIPOBOJOKH,  TOYKH;
[Ipermsnonnas aurorpadus.

CtpykTypa U CBOMCTBA
HAHOCTPYKTYPHBIX MaTepPHAJIOB

OcobOeHHOCTH BCIICCTBA  HAHOCHCTEM CrpykTypHBIE
OCOOEHHOCTHM  HaHOMarepuanoB, @DHU3NYECKHE CBOWCTBA,;
XuMUYeCcKue CBOMCTBA; MexaHnueckue cBOMCTBa; [IpuHIMIIBI
KJ1accu(puKamy HAHOMaTEePUaJIOB.

Hanonopomku

Oco0OeHHOCTH CTPYKTYphl U CBOWCTB; OCHOBHBIE METO/IBI
nostyyeHust; [I[puMeHeHre HaHOIOPOUIKOB.

Yraepoanbie HAHOCTPYKTYPBI

AnnorponHbele (GOpPMBI yriepona; YTJIEepOoAHbIE HAHOTPYOKH
(YHT); I'paden.

O0beMHBIC HAHOMATEPHAJIBI

OO0mass XapakTepuUCTUKa METOJOB TONydeHUus; TeXHOIoruu
nopomnkoBor  Meramuryprun; OObeMHBIE HaHOMATEPHAIIbI,
MOJyYeHHbIE HMHTCHCHBHOW IJIACTMYECKOW  aedopmariueit
(UITT); KonTponmupyemas KpucTaIM3amus U3 amMop(HOro
COCTOSIHMS; T€XHOIOTUN OCAXKACHUS HAHOCTPYKTYPUPOBAHHBIX
CJI0€B Ha MOJUIOKKY.

HanorexHoJ0rnm B
MAIIMHOCTPOEHUM

KoHncTpykunoHHble W (QYHKIMOHAJIbHBIE HAHOCTPYKTYpHBIE
MaTepHaJIbl.

HaumenoBanmue JAUCHHUIIIMHBI

["eonHdbopMallmOHHbBIE CUCTEMBI U UX IPUMEHEHHE

O0béMm qucuumiInebl, 3E/ak. 4.
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COJAEPKAHUE JTUCIUITJIMHBI

Pa3genl

Tembl

I'eonHpOpMaITMOHHBIN aHATIN3

Hudposas MoaeIb BHICOT; 3arpsi3HEHHE aTMOC(hEpbl

MeTtonosorus
reonH(OPMAIMOHHOTO MOIX0/a B
pelIeHUN MPHUKJIAAHBIX 33724

MeTo1pI KOMIUIEKCHOTO aHaIM3a MPOCTPAHCTBEHHBIX TAHHBIX
U UX OCOOEHHOCTSIX MPH PEIIEHUH KOHKPETHBIX OTPACIIEBBIX
3a1au

['eonopranbHbIE pelIeHUs HA OCHOBE ncnoyib3oBaHus PK/] B
0TpacyIEBOM YIIPaBICHUU

B03MOXKHOCTH TEXHOJIOTUYECKUX MIATPOPM, BBIOPAHHBIX IS
Pa3BOPAYMBAHUA JAHHBIX I'COIMIOPTATIOB

HaumenoBanmne JUCIUNINHEI

KOMHLIOTepHI:Ie TCXHOJIOTHHU B MAIIMHOCTPOCHHHU

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3zgennl

Tembl

KomnbrorepHbie
HH(popMaAIOHHbIE TEXHOJIOTHHI
KaK KOMILJIEKC o0JacTeil
JAeATeJIbHOCTH

KoMmpIoTepHBIE TEXHOJOTMHM M HX pOJb B COBPEMEHHOM
obmiectBe. TeXHOJIIOTMU CO3MaHMS, XpaHEHHSs U 00pabOTKU
MH()OPMAIIMOHHBIX JTaHHBIX C MPUMEHEHHEM KOMIIBIOTCPHOM
TexHukd.  [IporpammHoe  o0ecredeHHe  KOMIBIOTEPHBIX




UH(POPMALIMOHHBIX TEXHOJIOTUH Ha pumepe
WHTETPUPOBAHHOTO MakeTa npuioxkernii Microsoft Office.

TexHOJOruM U CUCTEMBbI
00pabdoOTKN TEKCTOBOM
uHopmanuun

[lpencraBieHnne WHPOPMANMU B TAMITH  KOMIIBIOTEpA.
OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI TeKcTa. OCHOBHBIE 3TaIlbl
00paboTKu TekcToBOM MH(poOpMaiuu: HabOp, peakTUpOBaHUE,
dopmarupoBanue, BepcTka. IP(EeKTUBHBIE METObI pabOTHI B
TeCTOBOM penaktope Word.

TexH0JI0rMu U CUCTEMBI
00padoTKMN YUCIT0BOI
HHpopMmanuu

[IpencraBnenne  yucnoBoil  wHOpMauuM B MaMATH
kommnbloTepa.  COBpeMEHHbIE  NPOrpaMMHBIE  CPEICTBA
00paboTKK YMCIOBON MH(OPMAIMK: IEKTPOHHBIE TaOIHUIIbI U
MaTreMaTh4deckne makeTbl. D(QeKkTuBHBIE METOMbI PabOTHI B
tabanuHoM penaktope Excel.

TexHoJI0TMH U cpecTBa
00padoTky rpapuyeckon
uHopmanuun

[IpeacraBnenne rpaduueckoil wuHPOpMaUu B  MAMITH
KomIbioTepa. PacTpoBas, BekTopHast U ¢pakraigbHas rpaduka.
CoBpeMeHHbBIC MPOTPaMMHBIE CpeacTBa 00paboTKn
rpapuueckoii  umHpopmanuu.  CpaBHUTENBHBIA  aHANM3
rpadudeckux Bo3MoxHocTer Paint, Word u Excel.

TexHOJOIruu U CUCTEMBI
CO3JaHUA TUHAMHYECKUX
npe3eHTanuin

[IpencraBnenne 3ByKOBON MHPOPMAIIMKA U BUACOU300paKEHUI
B IaMATH KoMIibioTepa. CoBpeMeHHbIE TPOrPpaMMHBIE CPEICTBA
00paboTku  MynbTUMeAWHOW  mHpopmammu. Cpeacrsa
Npe3eHTalMOHHON rpaduku. DPpPeKTUBHbIE METOABI PabOThHI B
Power Point.

TexHogorum u
HHCTPYMEHTAJIbHbIE CPeACTBA
MPOrpaMMHUPOBAHMS

TexHonoruu nporpaMmupoBanus Ha si3sike VBA B cpene Excel.
TexHomorun makpornpoekTupoBanus B cpeae Microsoft Office.

HaumenoBanmue JAUCHHUIIIMHBI

Pa3MepHbIl aHAJIN3 TEXHOJIOTUYECKUX MTPOIIECCOB

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3zgennl

Tembl

BBenenue B PATII (pa3mepHblii
aHaIu3 TEXHOJOTHYeCKUX
NMPOLECCOB).

[Ipenmer pasmepHoro aHanmmu3a. (OCHOBHBIE TIOHSATHUS H
ompezaeneHuss (TEPMHUHOJIOTHsI). YCJIOBHBIE O0O0O3HAYCHUS.
Hcxonnble JaHHbBIE U1 BBIMOJIHEHUS pa3MEPHOT0 aHAIIU3a U €T0
OCHOBHBIE JTallbl.

BbisiBjIeHHEe  TEXHOJOIMYECKHX
pa3MepHbIX Lemnei.

Tunbl TEXHOTOTUYECKUX PA3MEpPHBIX Ienei. XapaKTepucTuka
IepBOro TUIIa ueneﬁ, HUCTIOJIB3YEMOI'o JIsI KOMIIJICKCHOT'O
pa3MepHOro aHajau3a TEXHOJOTMYECKOro Ipolecca, Mo
pe3yapTataM KOTOPOro NPUHUMAETCS pEIIEHHE O TOJAHOCTU
mpolecca B ILEJOM. XapaKTEepUCTHUKA IEneild BTOPOro THIIA,
pemraeMbIX B 3ajade oOecredeHHs: TOYHOCTH pPa3MepoB Ha
JTAHHOW TEXHOJOTHYECKOM Omepaluu, B KOTOPBIX MOTy4aeMblil
PasMEp ABJIACTCA 3aMBIKAIOIIUM 3BCHOM.

TouyHoCTh TEXHOJIOTHYECKHX
onepaumi.

HasnaueHne JOMYCKOB paclojioXeHUs TMOBEPXHOCTEH B
omepanusx  TEXHOJOTHYECKOoro  mporecca. HaszHaueHwe
TEXHUYECKUX TpeOOBaHWUN B pabounx YepTekax JeTalieH.
Haznauenue AOIMYCKOB Ha pasMEpbl B TCXHOJOTHMYCCKUX
onepanusix. BiausiHue morpemHocTy yCTaHOBKM Ha BEITMYHMHBI




JIOTYCKOB TEXHOJIOTMYECKUX pa3mepoB. KommeHcupyrommecs
HOIPEHIHOCTH.

Onpenenenue NpUIyCKoOB.

CpaBHUTENBHBIN aHaJIN3 CYLECTBYIOIINX METOIUK
onpeaeeHus MPUITYCKOB. Mertoauku Kopcakoga,
Coxkonosckoro, banakmunna, Kopana. Onpeznenenue npunyckos
B Pa3MEpPHOM aHaJIM3eE.

Pacuer TEeXHOJOIHYeCKHX
pa3MepHbIX Lemneil.

Metoauka MatseeBa B.B. Anroputm npeoOpa3oBaHUs
VCXOIHBIX JAHHBIX B CPEIHHUE 3HAYCHHs. AJITOPUTM PELICHUS
IIPOEKTHOH 3a1a4uy. AJITOPUTM pEUICHHs] IPOBEPOYHON 3aJauu.
[Topsimok nercTBUS MPU PEIICHUH 3a]lad aHajIu3a TOYHOCTH 110
Opuanenaepy U.I.

ObocHoBaHme BbIOOpa
TEXHOJOTHYEeCKHUX 0a3.

O6mme monHsTHUs u omnpenenceHus. Knaccudukanus 6a3 1o
Ha3HaueHuto. Knaccugukanus 0a3 Mo JUIIaEMbIM CTEHCHIM
cBoOonbl. Krnaccudukanus 6a3 mo XapakTtepy IMpOsIBICHHUS.
Beibop Texnomormueckux 0a3. IlpuHnumsr BbIOOpa 0Oas.
['maBHas 6a3a W JMOMOJIHUTENbHBIE 0a3bl. AJNTOPUTM BbIOOpa
KOMILIEKTa eIMHBIX TexHonorndeckux 0a3 (KETB).

Pa3mepHblii aHaJIu3
TEXHOJIOTHYECKHUX MPOLEeCCOB.

Pasmepnbiii ananu3 no MartseeBy B.B. IlocnenoBaTenbHOCTD
BBITIOJTHCHUA aHaJin3a. HOCTpOeHI/IC PasMEPHBIX CXEM
TEXHOJIOTMYECKHX TPOIECCOB. YCIOBHbIE O003HAUEHUS IPHU
MOCTPOCHUU pa3MepHbIX cxeM. OO MOPSA0K MOCTPOCHHS
pasmepHbix cxeM. IlocTpoeHue cxeMbl JHMaMeTPaTbHBIX
pa3mepoB. [locTpoeHne cxeMbl OTKJIIOHEHHUS PACIIOIOKEHUS.
PazmepHblii aHau3 o OpuieHaepy nr.
[TocnenoBarenbHOCT,  MPOBEACHUS  Pa3MEPHOTO  aHAIU3A.
OmnpeneneHre  ONepalMoOHHBIX — pa3mepoB.  OnpeneneHue
MAaKCUMaJbHBIX  3HAYEHUW  IIPUILYCKOB. Onpenenenue
OTIEpPAIIMOHHBIX JUaMETPaIbHBIX Pa3MEPOB.

HaumenoBanmue JAUCHHUIIIMHBI

HoBble KOHCTPYKIIMOHHBIE MaTepUaIbl

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3zgennl

TeMbI

BBenenue. IBOJIOLHSA
MaTepHAaJIOB OT IPUMHUTHBHBIX 10
MHOTO()YHKIMOHAJIBHBIX

KoncTpykuimonHsle MaTepuanbl U HUX CBoicTBa. Kpurepun
BbIOOpa MaTepHuana. DKCIOHEHIMAIBHBIA pOC MOTpeOIeHus.
JIBUKyIIMe Cuibl CTPYKTYpHBIX M3MEHEHHH B MaTepuaniax.
Kuneruka U3MEHEHUS CTPYKTYPBHI. [Ipoussoxnctso,
(dhopMoBaHUE U COEIMHEHNE MaTepUaioB

MeTadabl M CILIABBI ¢ 0COOBIMH
cBoOlicTBAMHU

Beicokomnpounbsle crand. MapTeHCUTHOCTaperlue CTallu.
TPUII-cranu. Koppo3HMOHHOCTOMKHE CTajlM, >KapOMPOYHbBIC
crami W cmiaBbl. CruiaBel ¢ 0COOBIMH  (PU3UUECKUMHU
CBOMCTBAMM:  MArHUTHBIC, BBICOKOOMHBIE, CIUIABBI  C
«w¢dpexkrom  mamsatu». IlomympoBonsmme — Marepuaibl.
CBepXIpPOBOIHUKH

HeMetanaundeckue MaTepHaJbl

Kepamuueckue maTepuaibl: TUIIbI, KOMIIO3UTHI HA UX OCHOBE,
CBEJICHUS, CTPYKTYpa, MEXaHUYECKHE CBOMCTBA,
IIPOU3BOJICTBO, ¢bopMoBaHME M UX  COEAMHEHHE.
Komno3unmonnsle Marepuainbl: BOJOKHHCTBIE, JUCIEPCHO-

HAIOJIHEHHBIE, BCIICHEHHBIE, C METAJUIMYECKOU, TOJIMMEPHOM U




yraepoaHoi Marpuneil. CTpyKTypHas MEXaHUKa KOMIIO3UTOB.
[TosmMepHBle MaTepuanbl: KJIacChl, CTPYKTypa, CTENCHb
MOJIMMEPU3ALUY, MEXaHUYECKHE CBOMCTBA, IPOU3BOACTBO,
(dopmoBaHue, cuHTe3, coeaumHeHue. Ilnactuyeckue Mmacchl:
TEPMOIUIACTUYHBIE, TEPMOPEAKTUBHBIC, T'a30HAIOJIHEHHBIE,
JJIaCTOMEPBI,  PE3UHBL,  Kieu, repmetuku.  Crekio:
HEOPraHUYeCKOe, OPraHUYECKOE, CUTAJUIbl, METAIIMYECKUE
CTEKJIA

Metoabl mosy4eHust 00beMHBIX,
MOPOIIKOBBIX U MJIEHOYHbIX
HAHOCTPYKTYPHBIX MATEPHAJIOB

MeToap! nosrydeHus: 00beMHBIX HAaHOCTPYKTYPHBIX METAJUIOB
U CIIaBOB. MeTO bl NOTyYEHHsI HAHOCTPYKTYPHBIX ITOPOLIKOB.
MeTo oJTyueHHs] TOHKHUX IIEHOK

Buabl u Ha3HAYeHM e MOKPHITHIA

Merannndeckue, HeMeTalJInYeCcKHe
KJIacCU(UKALINS, METOIbI HAHECCHHUS

IIOKPBITHUA:

HaumenoBanmue JAUCHHUIIIMHBI

CAE cucrembl B MAIMHOCTPOEHUH

O0bém qucuumiInebl, 3E/ak. 4.
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COJEPKAHME JTUCIUITJIMHBI

Pa3nennt Tembl
HNuxenepHoe npeacrabjieHue | OCHOBHBIE MOJIOKEHHUSI MEXAHUKH CIUIOIIHBIX Cpell, MOHATHE
MKD MaTpulbl xkecTkocTu. [locTtpoenue maTtpuubl xectkoctu KO

MPSIMBIM METOJIOM.

[TocTpoenne MaTpuibl >KECTKOCTH CHUCTEMBI, peaTu3alus
TPaHUYHBIX  YCIOBUM, TIOJy4eHHE U  HCIOJIb30BaHUE
pe3yabpTaroB pacuera MKD.

CAE-cucremnl Ha 6aze MKD u ux
KOMIIOHEHTbI

O6mas ctpykrypa CAE - cucrem, 6asupyrommuxcs Ha MKD.
[Ipempoueccop. 3amaum  mpemnpoieccopa. Crpyxkrypa
pacuetHoro Osoka. [Toctnporeccop. 3aaun noctopoieccopa

Pemienue 3agaun B CAE-cucreme

[TocranoBka 3anmaun. [locnenoBarenbHOCTE perneHus. OO0mas
0JIOK-CXeMa MpOrpaMMbl IO PacdyeTy METOJOM KOHEUYHBIX
JJIEMEHTOB.

CrpykTypa HCXOAHBIX JaHHBIX. ['eoMerpuyeckas MOMEIb.
Tpuanrymsus.

['paHnuHbIE yCOBUSA. ANTOPUTMBI peald3aliid TI'PaHUYHBIX

YCIIOBHH.
Buemnue  BozneiictBua.  COCpeOTOYECHHBIE  CUJIBI U
pacrpezeeHHas Harpyska. Anroput™m pazHeceHus

pacrnpeeneHHON Harpy3KH 0 y3J1aM.
OrneHka 1OCTOBEPHOCTH pe3yibTaToOB pelieHus 3anady B CAE-
cucTeMe.

Yuusepcanbubie CAE-cucrembl

OO0m1ast apXUTEKTypa MHOTOJUCIMILTMHAPHBIX MPOTPAMMHBIX

Ha 0ase MK3> ]| HX | CHUCTeM, 0a3MpYIOIMIUXCS Ha METOAC KOHEYHBIX AJICMEHTOB.
ANropUTMHU3ALNSA OyHKIMKA  YNPaBILIOIIEW  IPOrpamMMbl,  BBINOJHEHHUE
MAaTpUYHBIX oniepanuid. PazMepHOCTh 3a1a4u.
ABTOMATH3aANUSA noaAroroBkm | CTpykrypa U COJEPKAaHMIO HCXOJHBIX JaHHBIX. 3ajada
HCXOJAHBIX JAHHBIX B CAE- | tpuanrynsauuu. TeopeTHuecKne OCHOBBI —JUCKPETU3AIUS
cucreMax wiockoi  obOmactu.  @DyHKOHMS  IUIOTHOCTH. Y CJIOBHE

ontuManbHOCTH ceTkd KO . OnieHka kauectBa ceTku KO.
OCHOBHBIE QITOPUTMBI M METOJbl (OPMHUPOBAHUSA CETKU
KOHEYHBIX DJIEMEHTOB




MCTO,Z[BI OIITUMH3AallUH CCTOK.
Pannepra.

Anroputrmsl [lenone u

Pa3peskeHHasi  TexXHOJIOTHMSI B

CAE-cucremax

Pa3pexeHHble MaTpUIbl M HEOOXOAMMOCTh MX XPaHEHHs B
ynakoBaHHOM Buae. CrnocoObl XpaHEHHs] pa3pe’KeHHbIX
MaTpHuL.

Oco0eHHOCTH peIIeHUs] MaTPUYHBIX ypaBHeHUU. [Ipobiema
ynopsaouenus. Matpunsl U rpadpl.  JleHTO4YHBIE H
PO HIbHBIE METO/IbI YIOPSIIOYEHHSI MATPHUILL.

HaumenoBanmne JUCIHUNINHEI

Texuonornueckoe o0ecreyeHue KauecTna

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3genl

Tembl

BBenenue. IloBbilieHne Hecyuiei
CIIOCOOHOCTHM JeTajiell MalluMH U
OTIEJIKOM.

dusnueckass CymHoOCTh W kiaccuduxamus meroxon [T/
OOkaTbIBaHME M pacKaTbIBaHME IIAPOBBIM U POJUKOBBIM
UHCTPYMEHTOM.

AJIMa3Hoe BbIIJIa;KHUBaHHUE

Bribop mapameTpoB  BBIMIaXHMBaHUSA. | eXHOJIOTHYECKast

OCHACTKa U 000pyI0BaHHUE.

IToBepxHOCTHOE aopHoBaHue. | Beioop pexumoB 00paboTku. TexHomoruueckass OCHacTKa M
BubpoodkarsiBanue U | obopyaoBaHHE.

BHOPOBBITJIA)KUBAHHE

BuGpoynapuas odpadorka. | CymHOCT, IIpollecca, CXEMbl IIPOLECCOB, JIUHAMHUKa
IenTpobexuas 00padoTKa. | IBIDKCHUS pabounX TEI U 00padaThIBAEMBbIX JETaJCH.
O0paboTka NPOBOJIOYHBIM

HHCTPYMEHTOM.

IKCIUTYyaTAllHOHHbIE BnusiHue nmokazaTeneil HOBEPXHOCTHOTO CJI0s1 00pa30BaHHOTO

XAPAKTEPUCTHKH INOBEPXHOCTHO-
YIPOYHEHHBIX JeTaJIeil M Y3JI0B.

[TTJ] Ha sKcIUTyaTaliMOHHBIE CBOMCTBA JIETAIH.

CyneppunumupoBanme.

CyurHocTh mporecca M CHoCOOBbl  Cynep(pUHHUIITUPOBAHHMS.
Texnonorus cyneppunumupoBanus. IloaroroBka peraneit
o1 cynephUHUIITHPOBAHHE.

IIporpeccuBHbIE MeTolbl | ATMa3HOE NIIMIIEXOHUHTOBaHWE. XOHHHIOBAHUE IIOCKHUX

XOHHHIOBAHUS. MOBEPXHOCTEH. OcoOsie cIIyJan XOHUHTOBAHHUS
(BMOpalMOHHOE,  AJIEKTPOXMMHUYECKOE, TajJbBaHHUECKOE).
CymHOCTh Ipo1iecca U CocoOBbl.

IIporpeccuBHbIE CynrHoCTh mpoliecca U CrocoObl MEXaHUUECKOM 00pabOTKH.

TeXHOJIOTHYECKHe npoueccol

MeXaHUYeCKOoi 00padoTKH.

HaumenoBanmne JUCIUNINHEI

TexHomnorus ABTOMATU3HUPOBAHHOI'O ITPOMU3BOACTBA

O0béM qucHUIINHLL, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3zgennl

Tembl

CyumHOCTb TEXHOJIOTHH
ABTOMATHU3UPOBAHHOIO

NHTeHcudukamms TEXHOJIOTHYSCKUX IPOIIECCOB HAa OCHOBE
aBTOMAaTU3aIluU 5 KOMILIEKCHOM MeXaHHU3aIuu
MammHOCcTpoeHus;  llenp  muctmmmael  «TexHOmOTHA




MAaIIMHOCTPOCHUSA U €€
MNEePCIEKTUBDLI

aBTOMATU3UPOBAHHOIO MPOM3BOACTBa».; CyIIHOCTh MeTona
pa3pabOTKU TEXHOJIOTUYECKUX MPOLECCOB H3TOTOBJICHMUS
MaIlliH Pa3IM4HOro HazHaueHus; OCOOCHHOCTH M CpEeACTBa
peanu3alyy TeXHOJIOTHYECKUX TPOEKTOB.

Bo03MOKHOCTH COBpeMEHHBIX
TeXHUYEeCKHX CpPecTB B 00/1aCTH
MeXaHo00padoTKH B COOPKH

Paznuune TeXHOIOTHi H3TOTOBJICHUS OJHOTHUITHLIX U3/ICTINI B
YCJIOBUSX  MAacCCOBOTO, CepUHHOr0 W  €IUHUYHOTO
npou3BocTBa; OONAacCTh NPUMEHEHUS W TEXHOJIOTHUYECKHE
BO3MOXKHOCTH CTaHKOB C MPOrpaMMHBIM YyIpPaBICHUEMD;
I'ubkue npousBoactenHbie cuctemsl (I'TIC).

O01mme NpUHIMIIBI
NPOCKTHPOBAHUS
TeXHOJIOTHYEeCKHX MPo1eccoB
MeXaHo00paldoTKH aeTasiei

Wcxomuele  maHHBIE OIS pa3pabOTKH  TeXmpoliecca;
[TocenoBaTenbHOCTh MPOCKTUPOBAHUSL TEXHOJIOTHYECKOTO
npoiiecca, KJIacCU(pUKaIIHS; Knaccudukamms
TEXHOJIOTHYECKHX  MpormeccoB; M3yueHue  cioykeOHOTO
Ha3HAYCHUS JIETAJM, TEXHOJOTHMUYECKHI KOHTPOJbh UYEepTEikKa;
O6ocHOBaHME BBIOOpA TEXHOJIOTHYECKHX 0a3 U CHocoOoB
o0pabotrkn (Hasnauenme 06a3 myis 4epHOBOH 00pabOTKH;
AHanu3 cxem 06a3upoBaHus; TeXHOIOTHYECKHE BO3MOKHOCTH
Pa3IMYHBIX CITOCOO0B 00PaOOTKH MOBEPXHOCTEH).

ABTOMATH3aANUSA
TEXHOJIOTUYEeCKOH onepauuu
MeXaHu4eCcKoil 00padoTkm

Oranbpl  pa3BUTHS ~ aBTOMATH3allMMd  MPOM3BOJICTBEHHBIX
npoueccoB B MammHocTpoeHuH; CrocoObl aBTOMAaTHU3alUU
pabouero nWKIa Ha CTaHKaxX B MAacCOBOM, CEpUIHOM H
€MHUYHOM IPOU3BOJICTBE; ABTOMATH3aIMs paboyuero nuKIia
METAIOPEXKYIIMX CTaHKOB; OCOOEHHOCTH aBTOMAaTHU3alUU
IIPOLIECCOB YCTAHOBKHU 3arOTOBKU M PEXYIIET0 MHCTPYMEHTA
(YcraHoBKa 3aroToBKM M CHATHE neTanu; CMeHa pexyIiero
MHCTPYMEHTA); Ocobennoctu MIPOCKTUPOBAHUS
TEXHOJIOIMYECKUX IPOLECCOB IIPU UCIIOJIb30BAHUHU CTAHKOB C
nporpaMMHbIM yripaBieHHeM (TexHosornueckas moJaroToBka

0o0paboTku aerameid Ha crankax c¢ [1Y); Pa3pabotka
TEeXHUYECKOM JOKyMEHTauuu it cTtaHkoB ¢ YIIY wu
onpeJieJIeHUue MOoCIe0BaTEIbHOCTH 00paboTku

(ABTOMaTH3aIMsl TIOATOTOBKHU YIPABISIOMINX MPOTPaMM IS

craukoB ¢ YIIY; Onpenenenne MoOCaea0BATEIBHOCTH
00paboTKn); [Ipumepsr IIPOEKTUPOBAHUS
TEXHOJIOTHYECKuX mporeccoB Ha crankax ¢ UITY (Tokapnas
00paboTka; ®dpesepHas 00paboTKa; Ocobennoctu
MOCTPOCHUS  TEXHOJOTMH  OOpabOTKM  3aroTOBOK  Ha

00pabaThIBAIONTUX IIEHTPAX).

HaumenoBanmne JUCIUNINHBI

Methodology of Scientific Research

O0béM qucHUIINHLL, 3E/aK 4.
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COJEPKAHME JTUCIUITJIMHBI

Pa3genl

Tembl

OcHOBHBIE CBeIeHMS.

Metoaoorust
NMO3HAHMS U TBOPYECTBA

HAYYHOI'0

3aKOHBI PA3BUTHUS TEXHUKU
OO01eHayYHbIE METO/IBI.
CuCcTeMHBIN aHaJIM3 KaK METOJI HAYYHbBIX UCCIIECTOBAHMIA.




Bpi0op HampaB/ieHHSI HAY4YHOI'O
HccJae10BaHusl. ITocTanoBka
HAYYHO-TEXHUYECKOH MNpodaeMbl
H 3TaNbI HAY4YHO-
HCCJIe0BATEIBLCKOM PadoThI

Metoasl BbIOOpa ¥ IENM  HANpaBICHUS  HAYYHOTO
UCCIICIOBAHMS.
[locraHOBKa  HAYYHO-TEXHHYECKOHW  MpOOJIEeMBbl.  DTambl

Hay4HO-UCCIIEI0BATEILCKON pabOTHI.
AKTyaJIBHOCTB nu HaquasI HOBH3HA UCCJICAOBAHUA.
BrinBrkenne paboueit THIOTE3bl.

ITouck, HakomIeHue U 00padoTKa
Hay4YHOi nHpopMauuu

JlokyMeHTanbHbIe HCTOYHUKH WH(OPMAIIHH.
Mertonp! aHaM3a TOKYMEHTOB.
O6paboTka HayuyHOU MHPOPMALIMH, €€ PUKCALMs U XPaHEHHE.

Teopeanecmle HCCJICI0BaHUA.

3aa4u U METO/IbI TEOPETUYECKOTO UCCIIEIOBAHUS.
MonennpoBaHue B HAYy4YHOM U TEXHUYECKOM TBOPYECTBE.
MeToauKu MOCTPOEHUS PACUETHBIX MOJAEJIEH CUCTEM.
IIpenBapuTenbHbIi KOHTPOJIb MATEMATUYECKOU MOJIEIH.
AHaJIUTHYECKHE METOJbI B HAYYHBIX UCCIICJOBAHMSIX.

JKCnepuMeHTATbHbIE
HccieI0BAHMS.

Knaccudukanus, T ¥ 331241 SKCIIEPUMEHTA.

OCHOBHBIE BOIIPOCHI  METOJOJIOTHH  AKCIIEPUMEHTAIBHBIX
UCCJICIOBAHUM.

Pa3paboTka rraH-nmporpaMmsbl 3KCIIEPUMEHTA.

Teopus nogo6us. Buast mogo6us. Yucna mogoous.
N3mepenns, UX BUABI U KIIACCHI.

OmubKy W TOTPEUIHOCTH HM3MEpPEHHH, MX BUABI, MPUPOAA
BO3HHMKHOBEHHSI, OCHOBHbIE TPUHIIUITBI M METOBI YCTPAHEHHSL.

BeposiTHOCTHO-CTATHCTHYECKHE
MeTOAbI 00padoTkm
IKCHEPUMEHTAIbHBIX TAHHBIX.

CrnydaiiHbie BeTMYUHBI. AKCUOMBI TEOPUH BEPOSATHOCTEH.
['enepasibHas U BEIOOpOYHAS COBOKYITHOCTH.

Pacnpenenenue ciyd4aiHOW BEIUYMHBI, TEOPETUYECKOE H
SMITUPUYECKOE pacIipeIesICHNsI, UX Ta0IHMYHOE U Tpadrdeckoe
MPEICTABICHUY.

XapakTepUCTUKU  TEOPETHYECKOTO U
pacnpenesieHns Ciy4aiiHON BEJTUYUHBI.
3aKOHBI paclpeIeCHUs] CIIy4YaliHOW BEJTUYUHBI.
HNutepBanpHas OLEHKA € TNOMOLIBIO  JIOBEPUTEIBHOM
BEPOATHOCTH TOYHOCTU U HAAEKHOCTU BBIOOPKU 3aMEpOB.
YpoBEeHb 3HAUMMOCTH.

[IpoBepka CTATUCTUYECKUX THIIOTES.

SMIIUPUYIECKOT'O

MeTtpoJiornueckoe obecneyenne | MeTposoruueckoe obecrieueHue AKCHEPUMEHTAIbHBIX
IKCIEPUMEHTAIBHBIX UCCJIEIOBAHUM.

HCCJIeI0BAHMI.

®opMmbI npeacrapienus | Meroasl  rpaduyeckoro  M300paKeHUS  pe3ysibTaToB
pe3yJabTaToB IKCIEPUMEHTA.

IKCIEPUMEHTAIBHBIX MeTop1 mo160pa SMIUPUIECKUX (HOPMYIL.

HCCJIeI0BAHMI. AnnpokcuManysi, UHTEPIOJISALNS U SKCTPAMOJISILIHSL.
IMonsiTHe aucnepcuoHHoro | OnHoh)aKTOPHBIN AUCTIEPCUOHHBIN aHAJIH3.

aHaJmn3a. JIByX(aKTOpHBII TUCTIEPCHOHHBIN aHAIN3.

[TomHbIN (haKTOPHBIN YKCIIEPUMEHT.
JpoOHbIii (haKTOPHBIIN SKCIIEPUMEHT.

[lnanupoBaHWe  SKCIEPUMEHTA C  LEJIBIO  OMHCAHHS
HCCJIETlyeMOro 00BEKTa.

3agaum oNTUMH3AMH. [Ipou3sBoacTBEHHBIE (DYHKITUH.
Onrumusanus TEXHOJIOTUYECKUX MPOIIECCOB c

HNCITIOJIBb30BAHHUECM HHaHI/IpOBaHI/IH BKCHepI/IMeHTa.
["'eoMeTpHUYeCcKOe PEIICHUE 3aa91 ONITHMH3AIIAH.




Odopmiaenue pe3yJbTaToB
HAY4YHOI'0 HCCJIeJOBAHMSA.

Odopmitenne pe3yabTaToB HAYYHOTO UCCIIETOBAHMS.
YcTHOE npencTaBieHue HH(OPMALHH.
W3noxeHue U apryMeHTalys BbIBOJIOB HAyYHOU pabOTHI.

HanMeHoBaHMe M CHUTILTHHBI HNudopManmoHHbIe TEXHOJIOTHH B HayYHBIX u
IKCIIEPUMEHTATIbHBIX HCCIICIOBAHUSIX
O0béM qucHuIINHLI, 3E/ak 4. 3/108

COJAEPKAHME JUCIITJIMHBI

Pa3zgennl

Tembl

IHonsTHe uHpoOpMaLUH.
Opranusanus coopa, XpaHeHHs] U
nepexayu uHgopmaunu

Onpenenenne unpopmammu. Kiaccubukanus v HOCUTEIH
nHopMaInuu. YHUBEPCATbHBIN NECITHUHBIN KIIacCU(DHUKATOP
(YAK). bubmuorpaduueckast kinaccupukanus Ui HAyYHBIX
OoubmoTek. MeXayHapOoaHBIA CTaHAAPTHBIA HOMEpP KHHTH

(ISBN). MexnyHapoaHas MaTeHTHAas  KIAcCH(UKAIUS
n3ooperenuit (MIIK).
IIpuemsbl 1 MeToABI 0TOOpPa Ponb uHpOpMaLUuu npu pelieHnn poOIEMBI.
uHopmanuu JloKkyMeHTaIbHbIC WUCTOYHUKH UHpOpMaIUH.

[TocnenoBaTeabHOCTh TOMCKA JOKYMEHTAIbHBIX HCTOYHHKOB
undpopmanmu. Ot6op wuHbpopmanuu. Kputepun otbopa.
CopTupoBKa 10 IPUOPUTETAM.

IMouck nupopmanuu B
HNurepHere

WNutepuet, Tunsl pecypcoB MuaTepHeTa. OCOOEHHOCTH MOUCKA
uHpopmanmu B WutepHere.  IloMCKOBBIE  CHUCTEMBI
Temaruueckue karanoru. Ilonesnsie ccbuiku. OcoOeHHOCTH
paboThI ¢ ayIMOBHU3YJIbHON HH(pOpMaLKEH.

AHaJN3 COAEPKAHUA HCTOYHHKOB
HHpopMmanuu

[IpoGnembr ananu3a wuHGOpPMAIMU. AJTOPUTM aHaIU3a
AOKYMCHTAJIbHBIX HCTOYHUKOB I/IH(bOpMaI_II/II/I. Texnonoruu
aHajn3a JIeKTPoHHOU nH(popMmaru. KOHTeHTHBIN aHaH3.

Hay4yHnas cTaThsl KaK OCHOBHOM
pe3yJIbTaT e TeJIbHOCTH
HccaenoBarTens

Bunel HayyHOM myOnuKanuu. AHAJINTHYECKUH 0030p —
HAYaJIbHBIM OTall HAy4dyHOro uccienoBaHusa. (OCHOBHas
CTpPYKTypa cojaepxkaHusi crarbu. [lpaBuna nuTHpoBaHwMs,
W3JIOKEHUS ~ MaTepuaya, TEPMUHOJOTHU. TexHH4YecKue
TpeOoBaHus K 0)OPMIICHUIO CTAThU.

Hcnoan3zoBanue sa3pbika HTML
IJISL CO3AAHMA CTATHYEeCKUX web-
CTPaHHUIL

OcHoBHbIe TTOHATHS Web-TexHonoruii. Cunrakcuc HTML.
Crpykrypa nokymenra HTML. Pa6ota ¢ TekctoM. CrnHcKH.
Cozmanne ccputok. M3oOpaxkenuss B mokymenrax HTML.
Tabmumner B mokymentax HTML. Co3maHue TeMaTHYeCKOU
web-CTpaHHIIb.

HaumenoBanmue JAUCHHUIIIMHBI

MGTOI[I/IKa 1 IMMPAKTUKA TCXHUYCCKUX OKCIICPUMEHTOB

O0bém qucuumiInebl, 3E/ak. 4.
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COJEPKAHME JTUCIUITJIMHBI

Pa3geinl

Tembl

HNuxenepubiit JIKCIIEPUMEHT.
OcHoOBHBIE IOHATHS

OnpeneneHus U TEPMUHBL. JTANOHBI U €AUHUIBI (PU3UYECKUX
BEJINYHH. O06o3HaueHUs BEJINYHH. [Ipupona
SKCIICPUMCHTAJIbHBIX OH_II/I60K u HeOHpe,Z[eJIeHHOCTeﬁ

MeTtoabl U3MepeHMus.
IHorpemHocTH H3MepeHUit

[Ipsimble U KOCBEHHBIE METOJbl. AHAJIOrOBbIE M LU(pPOBBIE
MeTonpl. HempepblBHbIE W IHMCKpeTHbIE MeToAbl. Merton




OTKJIOHEHHUS M KOMIICHCAllMOHHBIA MeTon. Knaccudukarus
MOTPEIIHOCTEN U3MEPEHU I

IIpoexTUpoBanue
HU3MEPHUTEJIbHBIX CHCTEM

OcHoBHBIE (YHKIIUU U3MEPUTEITHLHONU CHCTEMBI.
[IpeoOpazoBanre u yCUICHUE U3MEPIEMON BETMYUHBI.
Brruncnurensuelie oneparuu. O0paboTka H3MEPUTEIBHOTO
cCUrHaja

Bungnl NMePBUYHBIX
npeodpa3oBareJieil.
YyBcTBUTEIbHbIE 3JIEMEHThI

(U9) npeobGpa3oBare.iei

YD ¢ MEXaHUYECKUM BBIXOIHBIM cHUTrHAJIOM. UD ¢
ITHECBMATHUYCCKNUM BBIXOAHBIM CUT'HAJIOM. I’I3 C
AJICKTPUYECKUM BBIXOIHBIM CUTHAJIOM: aKTHBHEIE,
ITIaCCUBHBIC

HN3mepenue IEKTPUYECKUX
BeJIMYNH, U3MepPeHne BpeMeHHU U
c4yeT coObITHI

W3mepenne Toka, HampsHKEHUsI, MOIIIHOCTH, SHEPTUU U
4yacToThl. ENMHUIIEI BpeMeHU U ero usmepeHue. CueTHbIe
UMIYJIbCHI U JAaTYUKU UMITYJIbCOB

HN3mepenue JINHENHBIX
pa3MepoB U UX MPOU3BOAHBIX

N3MepeHne TMHERHBIX pa3MEpPOB U MEPEMENICHUN.
H3mepenune ypoBHS U CKOPOCTH KUIKOCTU. M3mepenue
MIPOJIONTBHBIX AehopManmii. I3MepeHue yrioBoi u JTUHEHHON
ckopoctu. M3MepeHne MexaHHUeCKUX KoeOaHun

N3mepenue cui1, mMacc M HMX
NMPOU3BOTHBIX

N3mepenne cun. M3MepeHune KpyTaimmx MOMEHTOB. Macca u
et BOCIIPOU3BCICHHUC. Becvr n MMPUHIUIIBI B3BCIINBAHUA.
N3mepenne pacxona. M3mepenue miotHoctu. M3Mepenne
JaBJICHUS

HN3mepenue TeIUIOBBIX H
CBETOBBIX BeJIMYNH

KoHTakTHBIE TEPMOMETPBI: MEXaHUYECKUE
(TmaToMeTpudeckue, OUMEeTaIUINYECKHE, )KUIKOCTHBIE,
ra3oBbl€), dJIEKTPUUECKUE (COIIPOTUBIICHMUS,
TEpPMO3JIEKTpUYECKHe, KBapLeBbie). [IupomeTprl onTuyeckue
U paguanuonHsele. Kanopumerpsl. 3mepeHne TemioBbIx
IIOTOKOB

HaumenoBanmne JUCIUNINHEI

MareMaTHuecKkue MeToAbl 00pabOTKU HIKCIEPUMEHTATIbHBIX
JAHHBIX

O0bém qucuumiInebl, 3E/ak. 4.
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COJAEPKAHME JTUCIUITJIMHBI

Pa3geinl

Tembl

JKCIEPUMEHT KaK NpeaMeT
uccaegoBanus. Omuoxku
U3MEpPeHM U UX OLIEeHKA

[Monarue skcnepumenTta. OmHMOKM H3MEPEHUH: NPOMAXH,
cucreMaruueckue, ciydaiiapie. OOpaboTka pe3yJbTaToB
npsimoro usmepenus. OkpyrieHue pesynapTaToB. Kpurepun
UCKJIFOUEHUs] TPyOOil MOTPEeIHOCTH.

Bb10opounbIii MeToA.
He3aBucuMocTh JaHHBIX.

I'enepanbHast COBOKYNHOCTb M BBIOOpPKA. MeTo/bl 1 criocOOBI
otbopa. OmpeneneHue OMMOOK W HEOOXOIUMBIX OOBHEMOB
BbIOOpKHU. KpuTepuu ompesneneHus HE3aBUCUMOCTH JTaHHBIX
(HasIMume TpeHaa).

JlucKkpeTHbIe ciy4ailHble
BeJIHYUHBI

3aKOH pacrpeesIeHUs] BEPOSITHOCTEN IUCKPETHON CiIy4yailHOH
BEIMYMHBI. MaremaTudeckoe OXUAAHWE W JUCIEPCUst
JUCKPETHOM CIIy4alHOW BeIWYMHBI. DHHOMUAIBHBIM 3aKOH




pactpenenenus BeposiTHocTed. Pacrpenenenue Ilyaccona.
MoaenupoBaHue TUCKPETHOW CIyYYaWHOW BEJIMYHMHBI.

HenpepbiBHBIE CiIy4aiiHbIe
BeJIHYHHBI.

Oynkuua  pacnpeneneHus. IlnorHocTs  pacnpeneneHus
BEPOATHOCTE. MaremMaTuyeckoe OXKUJAHWUE W JUCIIEPCHS
HENPEPBIBHOM CITy4yaliHOM BEJIMYMHBI. 3AKOHBI pacpeIeIICHUs
BEPOSATHOCTEI: HOPMaJIbHBIN, TOKA3aTEJIbHBIN, PABHOMEPHBII.
MogenupoBaHue HENPEPIBHOW CIy4aliHON BEJIUYMHBL.

To4yeuHble OLIEHKH MAPaMeTPOB
CJIYYAHHOH BeJINYHHBI

KauectBa TOYEUHBIX OIICHOK: HECMEILIEHHOCTb,
COCTOATENBHOCTD, APPEKTUBHOCTh. BbiOopouHas cpenHss u
BBIOOpOYHAs TucTiepcrs. MeToa MOMEHTOB TOYEUHON OIICHKU
HEU3BECTHBIX MapaMeTpoB  3aJaHHOTO  paCHpe/IeNICHUS.
OnucarenpHas CTaTUCTHKA U ee peanu3anus B nakere Exel.

HNHTepBajibHbIE OLICHKH
nmapamMeTpoB cJay4yaHoOl
BEJIHNYHHDI

JloBEpUTENIbHBI HMHTEPBAl U JOBEPUTEIIbHAS BEPOSTHOCTD.
HuTepBanbHbIe OLICHKHM  IapaMeTpOB HOPMaJIbHOTO
pactpenenenuss U ux peanuszauuss B Exel .MHrepBambHas
OLIEHKA BEPOSITHOCTH coObITHs. IHTepBabl peicKa3aHusl.

IIpoBepka cTATHCTHYECKHUX
TUIoTe3

OCHOBHBIG IIOHATUSI. PaCHpCHGHCHHH OCHOBHBIX CTAaTUCTHK U
WX KBAaHTHJIH. AJITOPUTM MPOBEPKH CTATUCTUYCCKUX THUIIOTE3.
[IpoBepka rumoTe3 0 pPaBEHCTBE YMCIOBBIX XapaKTEPHCTUK.
[TpoBepka THIOTE3 O pPaABEHCTBE YHCIOBOMY IapaMmeTpy.
[IpoBepka rumnoTe3 o B pacupeaenenus. [[poBepka runores
B naketre Exel.

JucnepcuoOHHBIN aHAIN3

OcHOBBl  gucnepcHoHHOTO  aHanmu3a.  OnpHodaKTOpHBIN
TUCTIEpCUOHHBIA  aHanmu3. Koadduiment aerepMuHAIUN.
JIByxX(aKkTOpHBII AUCHEPCHOHHBIA aHan3 0€3 MOBTOPEHUIA.
Peanuzamus aqucnepcroHHOTo aHanu3a B makere Exel.

Koppeassunonnbiii ananus

OyHKIHUOHAIbHAS, CTATUCTUYECKAass M KOPPEISLUOHHAsA
3aBucuMocTH. KoBapumaruss U K0I(P(GUIMEHT KOPPEISAIHH.
OcHOBHEBIE HOJIOKCHUA KOppCIINUOHHOTO aHaJin3a.
JIBymepHas Mogenb. Panrosas koppensius.

PerpeccnoHHbIi aHa M3

OCHOBHBIE TIOJIOKEHUSI PETPECCHOHHOTO aHanu3a. Merox
HaUMEHBIINX KBaAparoB. IlapHas perpeccuoHHas MOZECIb.
CraTucThudecKuii aHanu3 ypaBHEHUS perpeccuu.
HHrepBanbHas OLICHKA U NPOBEPKAa 3HAYMMOCTH YPaBHEHHUS
perpeccun. Perpeccust B Exel. ['paduueckoe npencraBienue
perpeccuonHbiXx Mojesel B makere STATISTICA.

HaumenoBanmue JAUCHHUIIIMHBI

DKOHOMHYECKOE 000CHOBAHHME HAYUHBIX PEIICHHUI

O0bém qucuumiInebl, 3E/ak. 4.
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COJEPKAHME JTUCIUITJIMHBI

Pa3genl

Tembl

DopMbI OpraHu3auuu
HHHOBAIIMOHHOM 1eATeJIbHOCTH

Manble WHHOBallMOHHBIE (QUPMBI, CpeIHUE U KpyIHbIE
bupmbl,  TeppUTOpUATbHBIE  HAYYHO-IPOU3BOIACTBEHHbIE
cucteMbl. OpraHn3alMmOHHO-TIPABOBbIE ()OPMBI OPTaHU3AIIHA

AHaJIN3 3aTPaT U UX B3aNMOCBSI3H
¢ o00beMOM TIPOM3BOACTBA M
NpuOBLILIO

Henu ananu3a u knaccupukanus 3atpaT. AHaIU3 3aTpaT U UX
B3aUMOCBSI3H C 00BEMOM IPOM3BOJICTBA U MPUOBLILIO: TOUKA
0e3yOBITOYHOCTH (ITOPOT PEHTAOETHLHOCTH), MapKUHATHHBIN
JI0XO07, 3anac (PMHAHCOBOW MPOYHOCTH, ONEPAITMOHHBINA phIUar




AHaJIH3 IKOHOMHUYECKHX NPodJieM
B 00J1aCTH lIEHO00pa30BaHUS

Knaccudukanus nen. MeTozas! ieHo0Opa3oBaHus: 3aTpaTHEIE,
pBIHOUYHBIE, 3KOHOMHYeckHe. [IpoGiembl 1eHo0Opa3oBaHMs
HOBOW TEXHHUKH

Hay4Ho-TexHn4eckasi
NMOAr0TOBKA HOBOIl TeXHUKH U ee
3TANbI

MapkeTtuHroBsie uccienoBanus. HayuHo-uccrienoBarenbckue
U OMBITHO-KOHCTPYKTOpCKHE paboTel. KoHcTpykTOpCKas
MOJMOTOBKA MPOU3BOJCTBA. TeXHOJOrMyeckas MOJArOTOBKa
IMMPOU3BOJACTBA. OpFaHI/ISaL[I/IOHHa}I noATOTOBKA IPOU3BOACTBA.
IToaroroska npousBojcta Ha npuMepe PI'YIT « OKBEM»

IKOHOMHUYECKOE 000CHOBaHHE
HAYYHO-TEeXHHYECKOM
MOArOTOBKH HOBOM TEXHHKH

OKOHOMHMYECKAsi OLIEHKa JTaloB  HAay4YHO-TEXHUYECKOU
IOJrOTOBKM HOBOM TEXHMKH: Hay4HO-UCCIIEI0BATEIbCKUX U
OIBITHO-KOHCTPYKTOPCKHUX paoor, KOHCTPYKTOPCKOM
HOJrOTOBKHM IPOU3BOJACTBA, TEXHOJOTMYECKOH MOATOTOBKU
IIPOU3BO/ICTBA.

CeteBble MoO/1eJH KaK
HHCTPYMEHT COKPAIleHUS WHUKJIA
pa3padoTKu MPOEKT

BepositHocTHOE IJIAHUPOBAHUE Hay4YHO-TEXHUYECKOU
HOArOTOBKH. OCHOBHBIE TIOKA3aTEIN CETEBOI MOACIN U UX
pacuer. AHanu3 ONTUMAJILHOCTU CTPYKTYPhI CETEBOI MOZAEIH.
OnTumuzanusi CeTeBOW MOJAENU IO KPUTEPHUSIM «BpPEMS —
YHCJIO UCTIOJHUTENCH» U «BpEMSi — CTOMMOCTb

Onenka IKOHOMHYECKOH
3¢ dexkTUBHOCTH

NHBECTUIIHOHHBIX MIPOCKTOB

Onenka »KOHOMHYECKOW 3()(HEKTHUBHOCTH HMHBECTHIIMOHHBIX
IPOEKTOB: UHUCTBIA JUCKOHTUPOBAHHBIA JOXOH, WHICKC
JOXOJHOCTH, BHYTPEHHSI HOpMa  JIOXOJHOCTH, CpPOK
OKYIaeMOCTH IIPOEKTa

Pa3paboTka OM3Hec-IJIaHA
HHBECTHIIHOHHOTO MPOEKTA

Tumnosrsie METOAUKHU COCTaBJICHUS 6H3H€C-HHaHa. OcHOBHEIE
pasnensl OusHec-tiana. PazpaboTka OusHec-TuIaHa

HaumeHoBanue IMCHUIIIMHEI ITatenToBenenue u 3aIuTa MHTEIJIEKTY AJIbHOM
COOCTBEHHOCTH

O0béM qucHuIINHLI, 3E/ak 4. 3/108

COIJEPKAHUE JUCIHUIIJIMHBI

Paspnennbt Tembl

HUcropua  passutua  oxpaubl | Mcropus pa3BUTHUA OXpaHbI UHTEJUIEKTYAJIbBHON

HHTE/JIEKTYAJIbHOM coOCTBEHHOCTH; MeXayHapoJHble YUPEeKIEHUS MO OXpaHe

COOCTBEHHOCTH MHTEJUIEKTyalIbHOU coOcTBeHHOCTH; KoMMepueckast TaiiHa.

Nudopmanuonubie TexHoaorum B | UHpopManmoHHble  TEXHOJOTHM:  TOHSATHS,  CBOWCTBA,

H300peTaTe/IbCKOI nesTebHOCTH | Knaccudukanus. CUCTEMHBIM aHaIW3 MPU  UCCIICTOBAHUH
WHOOPMAIMOHHBIX ~ TEXHOJOTHH B  HM300peTaTelbCKOU
JIeATEITbHOCTH .

AHajam3 uHpopManuun npu | [Tonatue wuHTENEKTYanbHOM coOcTBeHHOCTH; (OCHOBHBIC

BbISIBJICHUM  HM300peTaTeIbCKUX | TTOHITHUS 00BEKTOB TEXHUYECKOTO perieHus B

YPOBHei pe3yabTaToB | H300peTaTeNbCTBE; ANTOPUTMBI, Tporpammbl it OBM u

HHKEHEPHOil 0a3pl JTAHHBIX, TOMOJIOTUM HMHTETPATBHBIX MHKPOCXEM.
NudopMailnoHHO-IOUCKOBAs I€ATEIBHOCTD MPU MPOBEICHUN
MATEHTHBIX UccienoBaHuid. CocTaBlIeHUE perjJaMeHTa MOoucKa
nHpopmanuu. CucremaTtuzanus HAyYHO-TEXHHUUECKOW U
NaTeHTHOH WH(OpPMALMU MO HCCISAYEMOMY BHIY TEXHUKH.
O06o0menue pe3yIbTaTOB oTyera O MaTEHTHBIX
UCCJICOBAHUSIX.

Nudopmanuonnoe coaepxkanme | TpeboBanuss enuHcTBa wu300pereHus; CocTaB  3asBKU;

MaTepHajJoB NMpHU COCTABJICHUH H

Omnucanue uzobperenusi; CtpykTypa ommcanusi; Haspanue
n3o0pereHusi; OO0macTh TEXHUKH, K KOTOPOW OTHOCHUTCS




opopMIIeHUH
u3odpereHue

3asABKH Ha

u3o0perenue; YpoBeHb TeXHUKH; CyIIHOCTh M300pETeHUs U
0COOEHHOCTH 00BEKTOB HU300pETCHMUS; [Tpu3Hakwu,
UCIIOJIB3YEMBIE ISl XapaKTEPUCTUKU YCTpOUCTB; lIpu3Hakwy,
UCITIOJIb3yeMble JJIs1 XapaKTepUCTUKU crnocobos; ITpusnakw,
UCIIOJIb3yEMBIE JUISL XapaKTePUCTUKU IPUMEHEHHUS
YCTpOMCTBa, crioco0a M BEIIEeCTBA 110 HOBOMY HA3HAYEHHUIO;
®opmyna uzobperenus; [lepeueHs Guryp ueprexeid U MHBIX
MaTtepuano; CBeneHHs, NOATBEP)KIAIOIIUE BO3MOXKHOCTD
OCYILECTBJICHHSI M300pETCHHUS.

IIpaBoBasi 3amuTa uHGoOpMaAUM

ABTOpCKOE TIpaBo U ero 00beKThl; Dopma 3amuThl aBTOPCKUX

00beKTOB H300peTaTeIbCKOM | IPaB:  aBTOPCKOE  CBHUJAETENbCTBO, MATEHT, JIMLEH3US;

AesiTeJIbHOCTH B  HMH:KeHepHOM | [laTeHTHOe mpaBo W cucTembl maTeHTOBaHUsA, O TPaBOBOI

TBOpPYECTBE OXpaHC nporpamMm HJisd 3JICKTPOHHO-BBIYUCIIUTCIIbHBIX MAlllH
u 0a3 TaHHBIX.

Kommiexkcnas 3ammTa | Madopmanmonnas 6e3onacHOCTh B Intranet. 3akitouenue

uHopmanuun 00bEKTOB

H300peTaTeIbCKOM 1eSITeIbHOCTH

HaumenoBanmne JUCIUININHDI

doTomMexaHnKa B MAalIMHOCTPOCHUU

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIUITJIMHBI

Pa3genl

Tembl

9J1eMeHTbI TCOpUH IJIOCKOI'0
HANPAKEHHOI'0 COCTOSTHU .

Hanpsoxénno-nedopmupoBanHoe coctosiHue. OnpezeneHue
HanpsHKEHUH. Onpenenenue nedopmaruii. Cas3b
HanpspkeHud W jaedopmanuii. YHOpyrue XapakTepUCTUKU
MaTepuanoB. OCHOBBI MOJEIUPOBAHUS

[HonsipU3aliHOHHO-ONITHYECKHU I
MeTon (Merox (oTOMeXaHMKM).
I[onsspu3aninOHHO-NTIPOEKIIUOHHAS
ycranoBka IITTY-7

Onrtuueckue  siBiIeHUss B noJsipuckorie.  CBOWMCTBO
MOJSIpU3allMd W CBOWCTBO JBOMHOIO JIy4eNpeIOMJICHHS.
VYpaBHeHuss MakcBemia O CBS3M TUIABHBIX IIOKa3aTesieu
NPEJIOMJIEHUS C  BEJIMYMHAMM  IJIABHBIX  HANPSHKCHHM.
OcHOBHOM 3aKOH (OoTOMeXaHUKU. M30XpOMBI, H30KIHMHBIL.
[Tmockuit u kpyroBo# nosjsgpuckon. Ontuyeckas cxema. biiok

noyisipu3aTopa W aHanuzaropa. Meronuka paboThl  Ha
YCTaHOBKE
Cnoco0nl ompeneneHus | Meronx momoc u  Meton  KommeHcanuu.  CrocoObl
HanpaBJIeHHii IJIABHBIX | pacCIM(PPOBKM W aHaIM3a HHTEPHEPESHIIMOHHBIX TI0JIOC.

HANPSAKEHUH U UX PA3HOCTH.
MeToabl omnpeaeeHust
HOPMAJILHBIX HANPSIKeHU I

OmnpeneneHne BEIUMYMHBI U 3HAKa IJIaBHBIX HANpPSKEHUM Ha
CcBOOOTHOM KOHTYpe. M30KIMHBI M UX CBOWCTBa. TpaekTopuun
TJIaBHBIX HanpsokeHui. Tpu croco0a mocTpoeHus: TpaeKTOpHid
IJIaBHBIX HanpspkeHu. OnpeneneHne KOMIIOHEHT TEH30pa
HalpsDKeHUH. MeTox pa3HOCTH KacaTelbHBIX HAMpPsKCHUM.
Metong daiinona

OcHOBBI MO/IC/INPOBAHUS

Teopernueckoe 000CHOBaHNE MPUMEHEHHS YIPYTUX MOJIEIeH
U3  TPO3pavyHBIX  TOJMMEPOB  UII  MOJEIUPOBAHUSA
HAIPSDKEHHOTO  COCTOSIHUSL  KOHCTPYKLUHMH.  YpaBHEHUs




paBHOBECHs M ypaBHEHHUsI COBMECTHOCTH Aedopmaruii. Beidop
MacIITaboOB FreOMETPUYECKOr0 M CUIOBOrO 1M0100usl.

TpeGoBanusl, MPEABSIBISIEMbIE K ONTHYECKH TyBCTBUTEITHHBIM
MarepuasiaMm. CTpyKTypa JIMHEHHBIX M CIIUTBHIX MOJUMEPOB.
Marepuansl Ui pelICHUs] TUIOCKMX U OOBEMHBIX 3a7ad
(hOTOMEXaHUKHU. Onpenenenue OINTHKO-MEXaHNYCCKHX
XapakTepucTuk. Bpibop macmraboB mozeneil u crocoOoB
Harpy>KeHusl.

Metox 3amopaxuBanus. Meton (OTOYNPYruX MOKPBITHIA.
Merton Bkieek. MeToa nuHaMuueckoi oToynpyrocTy.

Onrtuyecku YyBCTBHUTEIbHbIE
MaTepHabl

CnenmnajibHbIe 3aJa4M
boTomMexaHuKn

Pemienue mnpakTHyeckux 3agadq
MAIIMHOCTPOEHUSA c
NpUMeHEeHHeM METO/10B
doTromexaHukmn

HccnenoBanue >1€MEHTOB MallMH U IpoueccoB. M3ydeHue
HaNpsDKEHHOTO COCTOAHUS 3yOdYaThIX Mepenad, CI0XKHBIX
BaJIOB, IIAPHUPHBIX COEAMHEHUU. V3yueHHE COBPEMEHHBIX
METOJOB M3TOTOBJICHUS IATyHOB M3 LEIbHOLITAMIIOBAHHBIX
3aroTOBOK C IIOMOILBIO HAIIPABJIEHHOTO pa3pbliBa €ro TOJIOBKH.
HccnenoBanue NpoOYHOCTH TOJIOBOK OJIOKA WJIMHAPOB JU3EIIs
B 30HE KJIAMaHHBIX MEPEMbIYeK U (POPCYHOUHBIX OTBEPCTHI.
N3ydeHue HanpsoKeHU B KOJIEHYAThIX Baslax. MccnenoBanue
paclpenciieHuss  HANpsKeHWM — NIpU B3aUMOJCUCTBUU
WHCTpYMEHTa U oOpabaTbeiBaeMoro mMarepuana. [lepcrnekTuBsi
OpUMEHEHUs  METOJ0B  (OTOMEXaHMKM B  obOjactu
KOHCTPYUPOBaHUs

HaumenoBanmne JUCIUNINHEBI

Pacuer, @ MopenupoBaHue W  KOHCTPYHpPOBAHUE
000py/10BaHUs C KOMIBIOTEPHBIM YIIPaBJIECHUEM

O0béM qucuIInHLI, 3E/aK. 4.
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COJEPKAHUE JTUCIUITJIMHbI

Pa3genl

Tembl

MeTton0/10r1si KOHCTPYHPOBAHUSA

PazpaboTka TeXHUYECKOTO 33JaHUs KaK IepBOTO 11ara B
MOTPYKEHUN KOHCTPYKTOpa B TEMAaTUKY 3asBIEHHOTO
3aKa34YMKOM CIIEIHAILHOTO 000PYI0BaHUS

Kunemaruka 7 pa3paborka | Pa3paboTka KOHIIENTYaJbHONH CXEMBI MPOSKTHPYEMOTO
KOHIENTYAJIbHOH CXeMbI CTAHKOB cranka, [1P u apyroro obopyoBanus

DJieMeHTBI pacueTa y3J0B M Jetajei | Beioop YHUDHUIHPOBAHHBIX 3JIEMEHTOB
MeTaJN1000padaThIBAIOIIETO MPOEKTUPYEMOro  o0opyZoBaHus (MO  MaTepuaiam
o0opynoBaHusi Internet)

NudopmaunonHbie cucTeMbl CTAHKOB | [[pOEKTMpPOBOUHBIE  pacyeThl  AJIEMEHTOB  3a)KUMa
1 po6oTOB 3aroTOBKH u aBTOMATHU3UPOBAHHON CMEHBI

nHctpymeHToB (ACH)
Cucrembl aBTOMATHYeCKOro | TOUHOCTHbIE pacueThl KOHCTpyKuuu. Pacuersl Ha

ynpaBJjieHus1 000py/10BaHUEM

MPOYHOCTh u J)KECTKOCTE nerajgen HeCcylen
Mexanndeckon cucteMbl (HMC)

I[I/IHaMI/I‘leCKl/Ie cHcTeMbl | AHAJIN3 TEXHOJIOTHIHOCTH KOHCTPYKIHHN

000py10BaHHSI ¢  KOMIBLIOTEPHBIM

ylnpaBJieHHeM




HaumenoBanmne JUCIUNINHEI

3KCHCpTHbI€ 1 MHTCJUICKTYAJIbHBIC CUCTCMBbI

O0béM qucHUIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3zgennl

Tembl

Mopnenu npeacTaBJIeHUS 3HAHUM
B 0a3zax 3HaHMH W BBIBOJ HAa
3HAHMSX.

Mopnens nipencraBieHusi 3Hanuid. Kimaccudukamus moneneit
MPEJCTABICHUS 3HAHUIM: MPOAYKIIMOHHbBIE MOJCIIH
(poyKIum); CEMaHTHYECKHUE CCTCBEIC MOJICIIH
(cemanTuyeckue cetu); ¢peiimoBeie Moaenu  (pperiMbl);
dbopMmanbHbIe JNormueckue monenu. CTpaTeruu ymnpaBlIeHUS
BBIBOZIOM: TIPSIMOM M OOpaTHBIM BBIBOA. MeETOMBI MOMCKa B
IyOWHY U B IIAPHHY.

Ba3bl 3HAHU

CHCTEM.

IKCMEPTHBIX

[Tonsitne u cTpykTypa 0a3pl 3HAHWUW DKCHEPTHOU CUCTEMBI.
Knaccudukanus 0a3 3HAHUMH HSKCHEPTHBIX CHCTEM: TIO
peraeMoil 3ajauye; MO CBA3M C peallbHBIM BpPEMEHEM; IIO
CTETIEHU MHTETpaluu C APYTUMH mporpammamu. [Ipobiemsl
MPOEKTUPOBAHUA U Pa3pabOTKH 0a3 3HaHUM MPOMBIIIEHHBIX
HKCIEPTHBIX CUCTEM.

JkcneptHbie  cucrembl  (IC).
OO0urue NpUMHIMNBI MOCTPOEHUS H
¢yukuuonuposanus IC.

OO0mmue TpUHIUITEI TTOCTpoeHusT U GyHKIuoHupoBanus JC.
CTpyKTypa M COCTaBHBIC YaCTH JKCIIEPTHOW CHUCTEMBI: Oa3a
3HaHWW, MEXaHU3M BBIBOJIA, MEXAHU3MbI NPUOOPETEHUA U

OOBSICHEHUSI  3HAHWW, WHTEIUICKTYaJdbHBIA  WHTEpdeiic.
Knaccudukamus OC. Dranbl cozmanus IC: uneHtudukanys,
KOHIENTYaJIH3aIus, dbopmanmzanus, peanuzanms,

TCCTUPOBAHHUC, ONIBITHAA SKCILTyaTalrsl.

OcHOBBI JOTHYECKOro
NporpaMMHpoOBaHusi B  cpeje
Visual Prolog.

[IpencraBnenue 3HaHW O NPEAMETHONW OOJACTH B BUJE
daktoB m mpaBwi 0Oa3pl 3HaHWK Visual Prolog. O6mue
CBEICHHUS 0 CTPYKType sI3bIKa JIOTHYECKOT 0
nporpammupoBanusi. OCHOBHBIE pa3zzaesnsl [Iponor-nporpamm:
NPEUIOKEHUHM, TNpEeAuKaToB, OOMEHOB, uenu. CHHTakcuc
npaBui. 3aJaHWe THUIIOB ApPryMEHTOB MpH JIeKJIapaluu
IPEIUKATOB. YIIPaBJIECHUE MOMCKOM pemeHuil. Opranuzanus
noBropennii. [louck ¢ Bo3BpaTom. IIpepeiBaHue mowucka ¢
BO3BpaTOM: oTceueHue. CIHCKM, olepanuu HaJ CIHUCKAMH,
COPTHPOBKA CIMCKOB.

Co3nanne JKCHEPTHBIX CHCTEM
cpeacreamu Visual Prolog.

Visual Prolog kak yHuBepcampHast cpena pa3paboTKu
9KCHEPTHBIX CHCTEM M MHCTPYMEHT CO3JaHUs MPHIOKEHUH
UCKYCCTBEHHOTO MHTeiviekTa. [lpumepst pabotsr OC B
00J1aCTH MalTHHOCTPOEHUSI.

IMoxxoabl, 00J1aCTH MPHJIOKEHUS
" NnepCcrneKTuBbI pa3BuTus
HHTE/UIEKTYAJIbHBIX CHCTEM.

HcTopus co3naHus MHTEIJIEKTyalbHBIX cucTeM. Hanpasienus
U TOIXOIBI K HCCIEAOBAHUSM B O0JIACTH HCKYCCTBEHHOTO
MHTEIJICKTA. Knaccudukanus MHTEJJIEKTyalIbHBIX
WHPOPMALIMOHHBIX CUCTEM.  WHTEJUICKTYaJIbHBIX CHCTEM.
[lepcriekTHBHBIE HANPaBICHUS PA3BUTHS WHTEIICKTYaJTbHBIX
CHUCTEM.




HaumenoBanmne JUCIUNINHEI

ba3bl 1aHHBIX B MHGOPMALMOHHO-YIPABISIIOIINX CUCTEMaX

O0béM qucHUIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3znennl TeMbl
BBenenne B 0a3bI JaHHBIX Kommonentsl Oanka manHbiX. Kiaccudpukamus OaHKOB
naHHBIX. TpeOoBaHws K OaHkaM JIaHHBIX. KoHIenmus

LEHTPAJIM30BAaHHOI'O YIPABJICHUs NAaHHBIMU. 1pexXypOoBHEBas
apxXuTeKTypa cuctem 0a3 maHHbIX. [lonbp3oBarenn OaHKOB
naHHbIX. @DYHKIMHM  aJAMHHHCTpaTopa OaHKa JaHHBIX.
Oynknuu CYB/I. Apxurtektypa “kiaueHt/cepsep’.

Moaeu ¥ THIBI JAHHBIX

Uepapxuueckass monens. CereBas mojenb. PensiiimonHas
Mozenb. [locTpensuuonnas moaenb. MHOroMepHasi MOJENb.
OOBEKTHO-OpPUEHTUPOBAHHAS MOIeJb. THUIIbI JaHHBIX.

PenssnuonHasi MoaeIb JaAHHBIX

OOmue mnoHATHA.  PensdnuoHHBIE  OOBEKTHI  JAHHBIX.
[lemocTHOCTE  pENSIIMOHHBIX  JAHHBIX.  PensiuoHHBIC
OTIEPaTOPBl:  pPENALMOHHAs  airedpa MW PEISIMOHHOE
HCYHCIICHHE.

SI3bIK peJIIIUOHHBIX 0a3 JaHHBIX

SQL

@DyHKIUHU ¥ OCHOBHBIE BO3MOXKHOCTH. CpelicTBa onpeeneHus
cxembl. CTpykTypa 3ampocoB. ArperaTHble (QYHKIMA U
pe3yJbTaThl 3anpocoB. OnepaTopsl OOHOBJIECHHUS.

IIpoexkTupoBanue 6a3 TaHHBIX

Oransl npoekTupoBanus. MHponornyeckoe MoaenupoBaHue,
MOJIEJIb “CyIIHOCTB-CBSI3b . JlaTamoruueckoe
npoektupoBanue. I[IpoekTupoBaHHe pPENALMOHHBIX  0a3
JNaHHbIX. Hopmanu3anuys OTHOLICHH.

BHyTpeHHsIs opranu3auus

peasimuoHHbIXx CYB/{

Xpanenue otHomeHu. MHaekcsl, xau-pyHku. XXypHanbHast
nHdopmanus. CiryxebHast HHGOpMAITHs.

HaumenoBanmne JUCIUNINHEBI

O6opy10BaHNE HHCTPYMEHTAJIBHOT'O IPOM3BOJICTBA

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3nennl

Tembl

YHnBepca.m,Ho 3aTOYHbIC CTAHKHA

O6mme cBenenusi; CTaHKM 3aTOYHBIE YHHBEPCAIbHBIC
YHUBEpCAIBHO-3aTOYHOU MEXaHU3UPOBAHHBIN CTaHOK
monenn 3J1642E. 3arouHble MOMyaBTOMATHI JJISI 3aTOYKHU
cBepa mojaeneit 3E653 u 3E659

CTaHKHU 1JI 3aTOYKHU
3y0Ope3HOro MHCTPyMeHTAa

Buasl 3y00ope3HOro MHCTpYMEHTa, UX KOHCTPYKTHBHBIE U
reomerpuueckue ocoOeHHocTH; TexHomorndeckuid mporecc
3aTOYKH;, 3aTOYHOM CTaHOK 3A662 mis 4depBAUHBIX ¢pe3
noinyaBromMar. HasHaueHme u  00jacTh  IPUMEHEHHS;
OCOOEHHOCTH KOHCTPYKIIMHM M HPUHIUI pabOThl 3aTOYHOTO
cranka 3A662; OnucaHue KOHCTPYKIMM 3aTOYHOIO CTaHKa
3A662 s gepBsuHbBIX ¢pe3; KonTpons 3yOopesHoro
MHCTPYMEHTA [10CJIE 3aTOUKH.

3yoouningoBajbHble CTAHKHA

Hasnauenne 3yOonumdoBaibHBIX CTaHKOB; (OCOOCHHOCTH
3y00ITH(OBATIHHBIX CTaHKOB; [Tpuanun paboThI
3yOonundoBanbHbIX CTaHKOB; CTaHOK 3yOOonutMQoBaTbHBIN
yHHUBepcalbHbIN noyaBTomar SB833. Ha3snauenue u obmnactb
npuMmenenus; Onucanne KOHCTPYKIMH 3y00onuindoBaibHOrO




cranka 5B833; Kunematnueckas cxema 3y0onungoBaIbHOTO
cranka SB833.

Pe3pbomngoBaibHbIe CTAHKH

Knaccupukamuss pe3pd; MeTosl
TouHoCTB 00paboTKH npu
Pe3pbonumgoBanbHble CTAHKU

ndoBans  pe3bObl;
pespoonundoBaHny;

3aTLIJIOBOYHBIE CTAHKH

OcHOBHbBIE CBelleHUSI O 3aThUIOBaHHM; BHIbI 3aTbUIOBaHUS;
Texnonorus 3arbutoBanus; Kiaccupukamus 3aThUTOBOYHBIX
cTaHkoB; CTPYKTypHO-KMHEMaTHUYECKHE CXEMbl TOKApHO-
3aTBUIOBOYHBIX CTAHKOB

HaumenoBanmue JAUCHHUIIIMHBI

TexanaecKuit KOHTPOJIb B ABTOMATU3UPOBAHHLIX CUCTEMAX

O0béMm qucuumiInebl, 3E/ak. 4.
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COJEPKAHME JTUCIUITJIMHBI

HasBanue pPa3acjaoB TMCHUIIJIUHBI

KpaTkoe cogepkaHue pa3nejioB IHCHUIIHHBI:

OO011ue cBeaeHus

OO0u1me cBeieHUs O KOMIIBIOTEPHBIX U U3MEPUTEIBHBIX
CHUCTeMaxX U3MEPEHUIN B MAIlIMHOCTPOCHUHU. Bubt
U3MEPEHMM, OLIEHKA TOYHOCTH U3MepeHuil. TexHuka:
U3MEPUTEIIbHBIE KOMIUIEKCHI, KOOPJAUHATHO-U3MEPUTEIbHBIE
MAaIIMHbI, U3MEPUTEIIbHBIE MAILIMHBI TUI KPYKay.

CraHaapTbl 1 HOpMATHBHbIE
AOKYMEHTBI

MeToauku U peKOMEHIAINH, UCTIOJIb3yeMble CTaHIAPTHI U
HOPMATHBHBIE TOKYMEHTHI IO ONPEICIICHNUIO OTKIIOHEHUN
dbopMbI 1 B3auMHOTO TTosIokeHus. [TokazaTenn
TEXHOJOTUYHOCTH U METOJIBI UX omnpeneneaus. OtpaboTka
TEXHOJIOTHYHOCTH TTPU U3MEPEHUHU U KOHTPOJIE

IIpoekTHpOBaHME TEXHHUYECKHUX
H3MepeHn i

[IpoekTupoBaHue NpoOLECCOB, ONEPALUN U KAPT TEXHUUECKUX
M3MEPEHU U KOHTpOJIsl. KoMIbIOTepHBIE MPOrpaMMBbI U
poIeayphl KOHTPOIISI U u3MepeHuii. Pazpaborka
MIOCJIEIOBATEIbHOCTH U AJITOPUTMA U3MEPEHUN U KOHTPOJIS.
Kpanuduxanus, npodeccnoHaan3mM 1 KOMIETEHTHOCTb
KaJIpOBOT'0 COCTaBa U3MEPHUTENBHBIX J1a00paTOpuii,
HOPMHPOBAHUE U JOKYMEHTUPOBAHUE MPOLETYPhI
n3Mepennii. PazpaboTka oT4eToB

Tumnosbie cxeMbl H aJITOPUTMBI
TeXHUYECKHUX U3MepeHuil

Tumnosslie cXeMbl M aITOPUTMBI TEXHUUECKUX U3MEPEHUH U
koHTpoJis Ha KUM. KoHTposib 3aroToBOK, AeTanei u
CcOOPOUHBIX €IUHHII HA CTAAUAX 00OpAaOOTKH M OKOHYATEIbHOM
HPOBEPKH.

MeToauku U3MepeHUil U
KOHTPOJIA

MeTtonuku n3mepeHuil 1 KOHTpossl. Opranusanus U3MEpeHun
U KOHTpOJIA JeTanel U cOOPOYHBIX €AMHUIL.

HaumenoBanmne JUCIHUNINHEI

MeHeKMEHT B MAalIMHOCTPOUTEIbHOM HAYKe

O0béM qucHUIINHLL, 3E/aK 4.
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COJEPKAHME JTUCIUITJIMHBI

Paznenant TeMbl

MeHenKMeHT KaK OcobenHoctu YIIPaBIE€HYECKOTO Tpyza. OyHKIUU
npogdeccuoHaJIbHAs yrpasiieausi. Opranuzanusi ynpaBie€HYecKoro Tpynaa. Pomu
AeATeJIbHOCTD PYKOBOJUTES. CoBpemeHHast MOJIETb MEHEKepa.

TpanuiroHHBIE M COBPEMEHHBIC KOHIICTIIIUN MEHEHPKMEHTA.

IocTanoBKa nejei u

Muccus opranuzauuu. Ilonsartue u kimaccudukanums I1enei.




OPraHU3alIMOHHOC IVIAHUPOBAHUE

VYcranosnenue neneil. JlepeBo neneit. Cucrema ynpasiieHUs
no nensaM. CylnHOCTh IUIAHUPOBaHMWS. Buasl miaHOB.
WHCTpYMEHTBI U METO/IbI IIJIAHUPOBAHMUSI.

MoTuBanus Tpya10BO
AesITeIbHOCTH

OcHOBHBIE TOHATHA U JIOTHKA ITpouecca MoTUBalMu. DakTopsl
¢dopmupoBaHuss MOTHBOB Tpyna. DopMbl BO3HArpakICHHM.
MortuBanuss Kak HaydeHHe paOOTHUKA JKeJaTelbHOMY
nosefeHu0. Teopuu conep:kaHUs MOTHBALUM WU TEOPUHU
nporecca MoTuBanuu. CoBpeMeHHbIE OOIIEKOPIOPATUBHBIE
IIPOrpaMMbl MOTUBALIMH.

KonTpoisb kak pyHKIuA
ynpaBJeHust

KoHTponb kak ynpaBiieHUecKoe IeHcTBHE M KakK (YHKLUS
ynpasieHuss.  Buael  KoHTposiss.  TpaaMUIMOHHBIA U
JCLICHTPAIM30BaHHbIN  KOHTpoJib.  [Ipomecc  KOHTpOIS.
VYcnosus 3¢ dexruBHOro KoHTposA. KoHnenmmu noctpoeHus
cucteM KOHTpoJsl. COBpPEMEHHBIE KOMIIJICKCHBIE CHCTEMBI U
TEXHOJIOTMH KOHTPOJISL.

IIpuHsiTHE YIPaBJIeHYECKHUX
pelieHui

[TonsiTie w KiIaccupUKaIUs YIPABICHUYECKUX PEIICHH.
VYcioBust U KpUTepuUu TpUHATHS perieHuil. TpeOoBaHus K
YIPaBICHYECKUM pELIEHUSIM. [Tpornecc MIPUHATHUSA
YIOPaBIEHYECKUX pelIeHu. Moaenn M CTUIM HPUHSTHA
peuwiennii. MHauBUAyallbHOE W TPYIIOBOE MPHUHSTHE
pemieHuii. Peanusanys ynpaBiaeHYECKUX PELICHUN.

YnpasieHue MHAUBUAYAJIbHON H
rpynmnoBoi 3p(peKTHBHOCTHIO

Tunonorus XapaKTepoB PabOTHHUKOB. Bnusinue
MCUXOJOTHYECKUX W  HAI[MOHANBHBIX  OCOOEHHOCTEH
pabOTHHKOB Ha UX TPYIOBOE MoBeneHue. Cucrema IeHHOCTEH
u Tpamuuui. Ilonstue o rpymmax u Komanpaax. Tpynossie
KOH(QJIMKTH TpU B3aUMOJACUCTBUM HMHAWBHUIOB W TPYIIIL
MeTtoibl pa3penieHus: KOHGIUKTOB.

Baacth u 1uaepcTBo

HeobxomumocTh  BiacTh B ynpaBieHHH.  DaKTOPHI
YIPaBIsSEMOCTH. Tunonorus HCTOYHUKOB BJIACTH.
JInyHOCTHAs M OpraHu3anMoOHHasi OCHOBA BiacTu. CTtpareruu
OKa3zaHus BiAUsAHUA. IIpUMHLIMIBI U BO3MOYKHOCTH YCHJIEHUS
BausHUA.  [loHsTME W Pa3HOBUOHOCTH  JIMAEPCTBA.
XapakTepHbIE YepThI JIHJEpa.

Opranmaunonnme HN3MECHCHUSA U
Pa3BUTHE OPraHU3alIMMA

IIpupona mporecca u3MeHeHuid. OpraHu3zanusi MPOBEICHUS
u3MeHeHUd. OTHOIIeHHEe pPaOOTHUKOB K HOBOBBEJCHUSM.
Buenpenune wusmenenuid. IIpeomoneHue  COnmpoOTHBIEHUS
U3MCHCHMUSM. OpFaHH3aL[I/IOHHI>IC N3MCHCHU S )41
opraHu3aioHHoe paszsutue. lIpodeccnonanpHoe oOyueHue
Kak MeToJ pa3Butus. JlemoBas kapbepa paOOTHHUKA.

HaumenoBanmne JUCIUNINHEI

MexaTpoHHKa

O0béM qucHUIINHLL, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3nennl

Tembl

Paznen 1: BBenenue.
OnpenesieHuss ¥ TEPMHHOJIOTHSA
MeXaTPOHUKH

[IpeanoceIkKu pa3BUTUS MEXATPOHUKA U POOOTOTEXHHMKH
o0JyacTi MPUMEHEHHUS MEXaTPOHHHBIX U POOOTOTEXHHUYECKHUX
cucreM. IIpenmyiecTBa MEXaTPOHHBIX YCTPONCTB U CUCTEM.
OnpezneneHne MEXaTpOHUKH, KaK HOBOW 0OJIaCTH HAyKd H
TeXHUKU. TpueauHas CyHIIHOCTh MEXATPOHHBIX CHCTEM.
®daktopel, oOycnoBuBmme pazputue MC. TeHneHuu




U3MEHEHHUS M KIIOYeBbIE TPEOOBAaHUS MHPOBOTO pPBHIHKA B
00J1aCTH MEXaTPOHUKH.

POO0TOB, MX XapaKTEePUCTUKHU

Paspnen 2: Hpuanune! | [Toxonenus MEXaTPOHHBIX MOZYJIEH. Crpykrypa

MeXaTPpOHHKH. Mertoabl | aBTOMaTU4ECKOM  MalIMHBIL,  CO3JaHHOM Ha  OCHOBE

MOCTPOCHUA MEXaTPOHHBIX | TPAJUIIMOHHOTO W  MEXaTpPOHHOIO  IOJAXOJOB B  HX

YCTPOICTB npoektupoBaHu. CyImIHOCTh MEXaTPOHHOTO MOAXOJa B
npoektupoBaHun u askcruryarauuun  MC.  TloreHnuanbHO
BO3MO)KHBIE TOUKH UHTETpaluu (yHKIIMOHATIbHBIX 3JIEMEHTOB
B MEXAaTPOHHbIE MOyJIU. MEeTOIbl MOCTPOEHUS MEXATPOHHBIX
YCTPOMCTB.

Pazgen 3: IlpombluuieHHble | POOOTOTEXHHKAa — HOBOE KOMILJIEKCHOE HAYYHO-TEXHHYECKOE

po6OTHI, OCHOBHbIE TIOHSITHS, | HAlpaBleHWe B O0JIACTH  aBTOMATH3alMH  Pa3IMYHBIX

KJIaccupukanus IIPOLIECCOB, BO3ZHUKIIEE HA CTBIKE Psia HayK, IPEXKAE BCErO
MEXaHUKH ¥ KHUOEPHETHKH, COCTaBHAs 4YacTb MEXaTPOHUKH.
Ucropus pa3BUTHA POOOTOTEXHUKH.
[TpompbiuieHHBI  pobOOT, omnpeneneHue. DOyHKIMOHATbHAS
cxema IIP. CrpykrypHas cxema IIP. IloxoneHus poOGOTOB.
Po6oThI ¢ mporpaMMHBIM yIIpaBlieHUEM, aJalTUBHbIE POOOTHI,
MHTEJUICKTYaJIbHbIE POOOTHI.

Paznen 4: Ipunmunel | Po6OTH, TpaguiMoHHBIC, TEPCHEKTUBHBIE O00JIACTH HX

NMOCTPOCHUA NPOMBIILTEHHBIX | TpuMeHeHus. [IpeamerHas o6macTb poOoTOTeXHUKU. POOOTHI,

onpenenenue. CTpykrypHas cxema podora. Kunematndeckue
cxemsl [1P. Cuctembl KOOpIMHATHBIX TIEpEMENICHUI, pabouee
MPOCTPAHCTBO, pabouas 30Ha I1P.
Knaccudukanus npoMBIIIEHHBIX po00TOB.  [IpHHIHMIIEI
noctpoenus [IP:  arperaTHblii, arperaTHO-MOYJIbHBIH,
MOAYJBHBI  NPUHLMIBI ~ TOCTpoeHus.  HomeHknatypa
OCHOBHBIX TeXHHUYECKHX Xapakrepuctuk [1P, ux onpenenenue,
napaMeTpUUECKHUE PsIJIbl ITUX XapaKTEPUCTHK.

Paznen 5. Kunemaruka | Matpuuel  moBopota.  MaTpuua  moBOpoTa  BOKPYT
MAaHUNYJISTOPOB npou3BOJILHON ocu. [IpeacTaBieHne MaTpull MOBOPOTa Yepes3
yriibl OJunepa. ['eoMeTprU4ecKkuil CMBICI MaTpHll MOBOPOTA.
OnHOpOIHBIE KOOPAMHATHI M MATPHIIBI MPEOOPA30BAHUIA.
['eomeTpuueckuit CMBICIT OJHOPOTHOM MAaTPHUIIbI
npeoOpazoBanusa. OpHOpPOAHAS  MaTpUIla  KOMIIO3HIIUU
npeoOpa3oBaHuii. 3BEHbS, COWICHEHHUS W WX IapaMeTpPhI.
[IpencraBnenue JlenaButa - XaprenOepra. IIpsimas 3amaua
KMHEMaTUKH. YPaBHEHHS KUHEMaTUKH  MaHUILYJATOpA.
OOpatHass 3amaya  KUHEMATHKU. MeTol  0OpaTHBIX
npeoOpa3zoBaHmii. ['eomMeTpuueckuii TOAXOA B PpEIICHUU
o0paTHOM 3aJa4 KHHEMATHUKH.
PYKOBOIUTEJIb OII BO:
JoueHnT kadeapbl
MAIIHHOCTPOUTEIbHBIX Aaenos JL.T.
TEXHOJIOTH i
Homxnocts, BYII IToanuce Gamummst U.0.




