[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[ata nognucanus: 19.12.2024 15:35:25

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MWUHOBPHAYKU POCCHUU
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKH HHCTUTYT
(TEXHUYECKHUI YHUBEPCUTET)»

VYTBEPXIAIO
[TpopekTop no yueOHoH
1 METOJMYECKOM paboTe

b.B.IlekapeBckuii
« » 2024 r.

Padouasi nporpaMMa JUCIHHILIMHBI

BBEJEHUE B UH’)KEHEPHYIO JEATEJBHOCTDb

HanpaBnenue noaroToBku
16.03.01 Texunueckas puzuka
HamnpasienHoCTs IporpaMMel OakajiaBprara

Hudgposas pusuka marepuaaos

KBanuduxarms

bakanasp
®dopma 00yueHust

Ounasn

DakyJIbTET MEXaHUYECKU

Kadenpa Teopernueckux ocHOB MaTepHuaJioBeleHUsI

Canxkr-IlerepOypr
2024
b1.B.17



COJAEP)KAHUE

1. HepequL INIAaHUPYEMBIX PE3YJIbTAaTOB O6y‘leHI/Iﬂ IO JUCHHUITIIIMHE, COOTHECCHHBIX C

TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUSI 00PA30BATEIEHOMN MPOTPAMMBL. ......vveervieereaveesireaneeesineennas 4
2. MecTO AMCUMILTUHBI B CTPYKTYPE 00PA30BATEIBHOMN MPOTPAMMBL. .....vveeeveeieeeneeesieeanreesineeneessneennes 5
RO 150 00107 (0300700 1170 505 TR 5
4. CONEPAKAHNE TUCIIUATIITHBL. ..vvveesiurrreeessssreesasssssesssssseeesasssseesssssseeesasssseesasnssessssssnsesssnssseeesansseeessnnes 6
4.1. Pazaennl JUCIUATIINHDBL U BHIIBI 3AHITHIH. ....cccvvvuuiieeeesiistsssssssessesssssssssssesssessssaesesssesssssnseeeeenes 6
4.2 ®opMupoBaHUE UHAUKATOPOB JOCTUKEHHSI KOMIIETEHIUH pa3/ielaMUi JUCIUILIAHBL. ................. 6
4.3, 3aHATUS JIEKIIAOHHOTO THIIA. ....ceeeevruuunnseseessesssssasssssssssesssssssssssesseesssssssseessteessssmeteeeseessareeeres 6
4.4, 3aHATUS CEMUHAPCKOTO THITA. . .uvvveeessurrreesassrneesssssssesesasssseesssssseesssnsssssssasssssssssnsssesssnsseessansseeessnes 9
4.4.1. CeMUHAPBI, TPAKTHUECKUE 3AHITHS. . veevviiuriereeisreestesssneessesssreessesasseessessneessesaseesssssneessessseeses 9
4.4.2. JTaOOPATOPHBIC PAOOTDL. ..vveeuvverasresstreesstrtestetessseeessseeesstesessseessssesssssesssssesssssesssssessnssesssssesssssees 9
4.5. CaMOoCTOATEIIbHAS PAOOTA OOYUAROIIIMXCS. +.uvvenrieereasreessneasreessreareessneaneessnessneesseeanesssnessnesssneas 10
5. IlepeyeHp y4eOHO-METOANMUECKOTO 00ECIIEUEHHUs I CAMOCTOSTENIbHON pabOThl 00yYaroIINXCs

§8 (o0 (0100408 0105 & (U 10
6. @OHJI OLIEHOYHBIX CPEICTB AJISl IPOBEACHHS MPOMEKYTOUHOM ATTECTALINH «...vvevveeeeeaneeesieeaneeens 10
7. IlepeyeHnb y4eOHBIX U3IAaHUHN, HEOOXOUMBIX JJIS OCBOCHUS JUCIIHILTIHBL. ....vveevvieerearveenireeneennns 11
8. IlepedeHnb 37EKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB, HEOOXOAUMBIX I OCBOCHUS

D107 0030700705 05 CUUURRRR T 12
9. MeTtoanueckue yKazaHus Ui 00Y4arOIIUXCS IO OCBOCHUIO TUCITUTIIAHBL. ....vvevvveerieeaveenineeneennns 12
10. Tlepevenp nHGOPMAIIMOHHBIX TEXHOJOTHH, HCIIOJIB3yEMbIX TTPH OCYIIECTBICHUN
00pa30BaTEILHOTO MPOIECCA TTO JTUCIIATIIIHIHE  11euvvresssreesstreesssesesssesesssesssssesssssesssssesssssesssssesssssessnsseens 13
10.1. THOOPMALIMOHHBIE TEXHOIIOTHH. ....euveeereesreessreasreessneaseessneasseessesasseessseasneessnsassesssnssnsesssnsensesses 13
10.2. TIPOTPAMMHOE OOCCTIEUCHUE. .....ecuvivriiiesrisieestietessstaseesbesssesseesrs s e sbe e b e e nesseesbeeresse e abeen e nne s 13
10.3. ba3bl JaHHBIX U UHPOPMAITUOHHBIE CTIPABOUHBIE CUCTEMBL. ...vvviesreeereanreesieeanneessneeneessneeneees 13
11. MarepuanbHO-TeXHHYECKOE 00eCTieueHne OCBOSHUS JUCIUIIIIMHBI B X0 pealln3aiuu
00PA30BATEITBHOM TTPOTPAMMBDBL. ......vveeureeereesreessreasseessreeseessse e neeasneesseessneaareeasneenmeeasreenneeanneenneeaneennneas 14
12. OcoOeHHOCTH OCBOEHUS AUCHUTUTHHBI HHBAIUAMU U JTUIIAMH C OTPaHUYEeHHBIMH
BO3MOMKHOCTSIME 3ITOPOBBSL. ....tveeetsuteeeeesssseaesasssseeesssssseeesasssseesaasssseesasssseeesansseeeeaanseeeesannneeesannneeeesnnnes 14
[Tpunoxenus: 1. ®oH]T OLICHOYHBIX CPEACTB IS MPOBEACHUS TPOMEKYTOUYHON aTTECTAIUH. ... ... 15



1. IlepeyeHb MJIAHMPYEMBbIX pPe3yJIbTATOB O0y4YeHHs] MO JMCUMILINHE, COOTHECEHHBIX C NJIAHUPYEMbIMH Ppe3yJIbTATAMH OCBOEHUS

o0pa3oBaTeIbHOM NPOTrPaMMBbl.

Mg ocBoeHUs 00pa30BaTEIbHON MporpaMmbl OakanaBpraTa 00y4JaroOUIUIiCs T0JKEH OBIAIeTh CIEAYIOUIMMU pe3yabTaTaMi 00y4eHHs IO

JIUCHUILIINHE.

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM U

KO,[[ 1 HAMMCHOBAHHC MHAWKATOpa

JOCTHIXKCHUSA KOMIICTCHIIUHN

[Tnanupyemble pe3ynbTaTbl 00y4eHUs
(meckpunTopsl)

MK-2

CnocoOeH npuMeHsTh 3PPEKTUBHBIE METO/IbI
UCCIeIOBaHUS (PU3UKO-TEXHHYECKIX
00BEKTOB, MPOIIECCOB U MATEPUAJIOB,
NIPOBOJIUTH CTaHIAPTHBIC U
cepTU(UKAIIMOHHBIC UCTTBITAHUS
TEXHOJIOTMYECKUX IPOLECCOB U U3IEIHM C
UCIIOJIb30BaHUEM COBPEMEHHBIX METOJIOB,
anImapaTHbIX ¥ MPOTPAMMHBIX CPEICTB

IIK-2.8

BripaboTtka cTpemiienus K
CaMOpa3BUTHUIO, TOBBILLIEHUIO
cBoel KBanuduKauuu u
MacTepcTBa, NPUOOPETECHHIO
HOBBIX 3HAHHH B 001aCTH
TE€XHUKU U TEXHOJIOTUH,
MaTEeMaTHKH, €CTECTBEHHBIX,
I'YMaHHUTAPHBIX COIUAIBHBIX U
HKOHOMHUYECKUX HayK

3HaTh:

OcHOBHBIE BU/IBI TOKYMEHTOB TIPY HAYYIHO-HUCCIIEJIOBATEIILCKUX U
OTIBITHO-TIPOMBIIIUICHHBIX Pa00TaX MO UCCIICAOBAHUIO U MOTYICHHUIO
paznuunbix Matepuanos (3H-1);

OCHOBHBIE METOJIbl HHKCHEPHOTO TBOPYECTBA U METOJIbI PEILICHHSI
n3o0peTarenbckux 3anad (3H-2);

Ymersn:

OdopmiATs HaydHBIE JOKYMEHTHI IO PE3yIbTaTaM HCCIICIOBAHUI
MaTepHasIoB U IMOAaBaTh 3asBKK Ha n300perenus (Y-1);
pa3pabarbIBaTh IUIaH YKCIIEPUMEHTA, BBITIOIHATE BCE ATAIIBI €r0
IPOBEJICHUS M IPUMEHSTH Ha MTPAKTUKE METO/IbI MAaTEMaTHYECKOTO U
¢busnueckoro monenuponanus (Y-2).




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl.

HucuummHa «BBeneHne B HHXKEHEPHYIO JCSITEIBLHOCTBY OTHOCHTCS K YacTH,
bopmupyemoii yuacTHHKaMH 0Opa3oBareabHbIX oTHOIIeHU# (B1.B.17) brioka 1 «/IucuuruimHbny
o0Opa3oBaTenbHOI MporpaMMbl OakaiaBpuaTa u u3ydaercs Ha 1 kypce B 1 cemectpe.

Nzyuenune nucuuiuinHbl «BBecHHE B MH)KEHEPHYIO JCSITEIBHOCTDY OMUPACTCS HA Kype
nekiuii  «OcHOBBI mpaBa», «BBegeHne B HHPOpPMAIMOHHBIE TexXHOIOTUMY, «OOmas u
HeopraHuueckass Xumus». [lodydeHHbIe B Tpolecce M3YYCHHUs JAUCIUILTUHBI «BBeneHune B
WHXXCHEPHYIO JEATCIILHOCThY» 3HAHUWs, YMEHHUS M HABBIKK MOTYT OBITh HCIIOJIE30BAaHBI IPHU
NPOXOXKICHUM TPEUIMIUIOMHON TPAaKTUKWA, a TaKKe TMPH  BBIIIOJHEHUH  BBITYCKHOMN
KBaJTM(PHKAIIMOHHOH paboTHI.

3. O0beM JUCHHUILIMHBI.

Bux yueOHOI paOOThI Beero,
i P 3E/akaneM. qacoB
OO0masi Tpy10eMKOCTb M CUMILINHBI 2/72
(3aUeTHBIX eAMHULY aKaJIEMHUUECKUX YaCOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 48
3aHATHS JICKIIMOHHOTO THIIA 18
3aHSTHSI CEMUHAPCKOTO THUIIA, B T.4. 18

CEeMHHApPBI, MPAKTUUECKUE 3aHATHS (B TOM YHCIE MPaKTHUECKast -

MOATOTOBKA)

nmabopatopHble  paboTel (B TOM YHCIIE MpaKTHYeCKas 18 (2)

MOITOTOBKA)

KypcoBoe npoektrpoBanue (KP wmu KII) 10
KCP 2

JpyTrue BUJIbl KOHTAKTHOM paboThI -

CamocrosiTeibHas padora 24

®opma TeKyl1ero KOHTPOJIs -

DopMa NPOMEKYTOYHOH aTTeCTAllUH KP, 3auér




4. Conep:kaHue QM CHUTINHBI.

4.1. Pa3zgennl AUCHUIINHBLI 1 BUABI 3aHATHIA.
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1 NnxeHepHoe MBIIIIJIEHUE U UHKEHEPHas 2 - 2 4 [1K-2
JEeSITENIbHOCTb.
2 MamuHOCTpOeHHEe U TEXHUYECKUH ITPOorpecc. 6 - 4 5 I1K-2
3 MeTo1010rn4ecKrue OCHOBBI HAYYHOTO 4 - 4 5 IK-2
MO3HAHUS M TEXHUYECKOIO TBOPYECTBA.
4 Opranu3zaiys Hay4yHbIX UCCIEA0BaHUM. 4 - 4 5 [1K-2
5 3amMra MHTEUIEKTyalbHON COOCTBEHHOCTH. 2 4 S) [1K-2
UTOI'O 18 - 18 24
4.2 @opvMupoBaHHEe WHAUKATOPOB OCTH:KEHUS] KOMIIETEHIMA pa3aesaMu
AUCHHUTLIHHBI
No Konx nnaukaropos
i JOCTUKEHUS HaumenoBanwue pa3nena JUCIUILTAHBI
KOMIICTCHITHH
1. |IIK-2.8 WNuxeHepHOoe MBIIIJICHHE W WHXEHEpHas JeATelIbHOCTb;
MammHocTpoeHue 51 TEXHUYECKUI porpecc;
MeTon0o0THYeCKUe  OCHOBBI ~ HAayyHOTO  TO3HAHHUS U
TEXHHYECKOTO TBOPYECTBA.
Opranuzanus HayYHBIX WCCIIETOBAHHIA; 3amuTa
WHTEJUICKTYAJTbHOW COOCTBEHHOCTH.
4.3. 3aHATHA JeKUMOHHOI0 THIIA.
Ne O6bem
HaumenoBanue Tembl > |MHHOBaMOHHAs
paszznena akaj.
U KpaTKOe COJIepIKaHne 3aHATHS dbopma
JUCIUTUTAHBI JaChl
1 HNu:xenepHoe MBIIILIEHHE " HHKeHepHasi 2 Huckyccus
AeATEJbHOCTD
1. Ucropuyeckue STarmbl dbopMupoBaHUS
WHXCHEPHOTO MBITIICHUS.
2. OCHOBBI HH)KEHEPHOH IeATEIHHOCTH.
3. CraHOBJICHHE WHXEHEPHOW JCITCIBHOCTH KakK
npodeccuu.
2 MammHOCTpOeHHe U TEXHUYECKH mporpecc. 6 Huckyccus
1. Ucropus pa3BUTHUS MAIIMHOCTPOCHHSI.
2. Wcropus mammHOcTpoeHus Poccum.
3. Pa3Butne Hayku B 06JaCTH MAIIMHOCTPOCHHUSI.




Ne
paszena
JUCLIUIUINHEI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0newM,
aKaj.
Yacel

NuanoBanuonuas
dbopma

4. Pa3BuTHE TEXHOJOIMH MAIIMHOCTPOCHUS 32
pyOexKoM.

MeTom010rH4YeCKe OCHOBBI HAYYHOTO TO3HAHHUA H
TEeXHHYECKOr0 TBOPYECTBA.

- OCHOBBI METOJIOJIOTHM HAy4YHBIX HCCIICIOBAHUM.
ITonsarue HAay4YHOI'0O 3HAHUS W OMNPCACICHUC HAYYHBIX
npobnem. HalOmoneHwe, wu3MepeHHe, CpaBHEHUE,
omuWcaHue. AHaIW3 H CUHTE3, aOCTparupoBaHHE,
UHAYKIUS W JICOYKIIHSL. OKCIEpUMEHT U
BKCHepI/IMeHTaJH)HO-aHaJII/ITI/I‘-IeCKI/Iﬁ METOBI.
Cucremusblii ananu3. Marematudeckoe U (pundeckoe
MOJICTTMPOBAHUE. DJIEMEHTHI TEOPHH W METOJIO0JIOTUN
HAYYHOTO M TEXHHYECKOro TBOpYecTBa. MHkeHepHas
ACATCIIBHOCTE WM HHXXCHCPHOC TBOPUYCCTBO. MeTOIIBI
TCHEPUPOBAHUS  WJACH, Pa3BUTHUA  TBOPYECKOTO
B006pa)KGHI/I$I U OpCoAO0JICHHUA HWHCPUUU MbINIJICHUS
NpU PEUICHUU HECTaHIAPTHBIX 3aj1a4. KoJieKTHBHBIC
METOABI CO3MaHUS HM300PETEHHUH: METOJl MO3TOBOTO
mrypmMa, MeToa (OKaIbHBIX OOBEKTOB, CHHEKTHKA.
NunuBuayanbHble METOIBI CO3JIaHUSI H300pETCHHI.
Meton KOHTPOJIbHBIX BOIIPOCOB. Meton
MOP(OTIOTHIECKOTO aHaJM3a. Merton
(GyHKIIMOHATBHOTO  aHanmu3a. Teopusi  pelieHus
M300peTaTeNIbCKUX 3a7a4.

JICKIHUA-
BU3YyaJIn3aluid
(JIB)

Opranuzanmsi HAyYHbIX HCCJIEI0BAHMIA.

- Cucrema opraHu3allid HAay4HbIX HCCIIEJOBAHUN B
P®. I'ocynapcTBeHHasi MONUTHUKA B 00JIaCTU Pa3BUTHUS
OTEYECTBEHHOW HAyKW M TexHoJyioruil. IIpmopurerHbie
HaIpaBJICHUSA UCCIIEIOBAHUM. Cucrema
HCCIIEIOBATENIbCKUX opraHu3aunii B PD u wux
cTpykTypa. CucTemMa noAroTOBKU KaApOB JUIsl HAyYHO-

HCCIIEI0BATENBLCKOM EeSITENLHOCTH. OCHOBHEBIE
MOHSITHUSI O HAYYHBIX HccienoBaHusx. Knaccudukanus
HayK. dyH/1aMEeHTaTbHBIE u MIPUKJIATHBIC

UCCIIEJOBAHMSI UX L€ M Ha3HAueHUe. DKCIEPUMEHT
KaK OCHOBa Hay4HbIX HccienoBaHuil. Knaccudukanus
Hay4yHO-uccnenoBarenbckux padbor (HUP, HUOKP,
OKP). BeiGop HampaBiieHHs] HAYYHOTO HCCIICTOBAHUS
U JTambl  HAyYHO-UCCIIEAOBATENBCKOM  paboTHI.
OcHoBHble oTansl  BemosHeHuss HUP. Kpurepun
akryanpHocT ~ HUP.  ®opmynupoBaHue  TeMBbI
HAay4YHOI'O0 HCCIIEOBaHUA. TeXHHYECKOe 3aJaHHe Ha
IIPOBEICHUE HUCCIIEIOBAaHMS. YIIPABJICHUE IIPOLECCOM
KOJUIEKTUBHBIX Hay4yHBIX HcciaenoBaHuil. [IpuHImms
Hay4HOI'0 PyKOBOJCTBA.

- Coop u ananmu3 uHGOPMAITUH IO TEME UCCIICTOBAHMS.
Wcrounnku HayyHOW wuH(popMmanuu. Buiasl HaydyHBIX
nyonukamuii  u  w3gaHuid.  CTpyKTypa Hay4HBIX
nyOJIMKaIHii. IIpuHIHn peLEeH3UPOBAHUS.

JIEKIUS-
BHU3yaJIA3aIus
(JIB)
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Opranuzanus paboTHI c JTUTEPATyPHBIMU
ucrounnkamu.  OOpa®oTka  HAyYHO-TEXHHYECKOUH
uHpopmanuu. [IpuHIKITEI HAYYHOTO pedepUpOBaHUS U
COCTaBJICHUS AHATUTHYECKOTO o630pa.
dopmynupoBaHue [EIM W 33a7ad HWCCICAOBAHUS U
wiana pabor. Pa3paboTka METOTUKH WUCCIICOBAHMS.
TexHuka 3KcriepuMeHTa. TpedoBaHUS K KOHTPOJIBHO-
U3MEPUTEITBHOM ammaparype. [TnanupoBanue
sKcniepuMenTa. [Iporecc MmpoBeAeHUsT MCCIIEeOBaHUS.
HaznexHOCTh, JTOCTOBEPHOCTH M BOCIPOU3BOJAUMOCTH
IKCIEPUMEHTAIBHBIX JTAHHBIX. Metobt
MOJICIIMPOBAHUS U3y4aeMbIX 00BEKTOB.
Knaccudukanus METO/IOB MO/JICITUPOBAHHUSL.
MaremaTtnueckoe u (uzmyuecKkoe MOAETHPOBAHHUE.
AHaim3  pe3yabTaToB  HccienoBaHud. TekcroBoe,
TabIM4HOE u rpadguieckoe MIpE/ICTaBICHUE
pe3yJIbTaTOB HCCIICJOBAHUS M WX aHaimu3a. AHaau3
3HAYMMOCTH TIOJIyYEHHBIX pPE3yJIbTAaTOB, BBISBICHUE
3akoHOMepHOcTed. DakTopHbIl aHanmm3. Peanmuzanus
pe3ynabTaToB uccienpoBaHus. DopMbl TpeACTaBICHUS
pe3yiIbTaToB HCCIIEIOBAHMSL. Ony6nukoBaHue
pE3yIBTATOB. CtpykTypa  HaydHOTO oTyYera.
BHenpeHue pe3ynbTaToOB HAy4YHBIX HMCCIEIOBAHUM.
[InanupoBanue JIATbHENIIUX HCCIICIOBAHU .
KoncTpykTopckas aokyMeHTarus. TeXHOIOTHUECKUN
perIaMeHT.

3ammTa HHTEJUIEKTYAJIbHON COOCTBEHHOCTH.

- Ilonsrue, CTPYKTypa u XapaKTepUCTHKA
MHTEJJIEKTYaJIbHOU COOCTBEHHOCTH. OOBeKTHI
UHTEJJICKTYaJbHOM COOCTBEHHOCTH. ABTOpCKHE U
CMEKHBIE npasa. 3aKoHOAATEIbHAs 3amuTa
MHTEJJIEKTyaIbHOM  coOcTBeHHOCTU. M300perenus,
MOJIe3HbIE MOJENM U TPOMBIIIICHHbIE 00pasIbl.
[TpombinienHass coOcTBeHHOCTh. [laTeHTHOE TMpaBo.
O1nuuns n3006peTeHust oT 0OBIYHOTO IPOSKTHUPOBAHUS.
ABTOpbl U mareHTooONManarenu. Cpoku AelcTBUA
nareHra. [Ipekpamenue aeiictBusa nareHra. IIpaBa u
00s3aHHOCTH  IaTeHToOoONazarens.  3asiBKM  Ha
u300peTeHne, MOJE3HYI0 MOJENb U MPOMBIIIICHHBIH
oOpazen. Ilomawa wu cocrtaB 3asBok. Ilpuopurer
U300peTeHus, MOJE3HOW MOMAEIH, MPOMBIIIIICHHOTO
obpasma. DOkcrepTuza 3asBKH Ha H300peTeHHE,
MOJIE3HYI0 ~ MOJeNb,  IPOMBIIUICHHBIH  oOpasel.
[TyObnukamust  cBemeHMd O  BbIJade  MaTEHTA.
TpeboBanust k omnucanuio u3zo0OpereHus. OmnucaHue
nzoopereHusi. Popmyna nzobperenus. TpeboBaHuUs K
dopmyne wuzobpereHusi. dopmymna wuzo0pereHUs Ha
YCTPOMCTBO, Ha BEUIECTBO, Ha croco0.
KomOunupoBannas ¢opmyna uzobperenus. [Ipumep

JIEKIUS-
BHU3yaJIA3aIus
(JIB)
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OTIMCaHUs U300PETCHHUS.

OcCHOBBI MAaTEHTHO-UH()OPMALMOHHBIX HCCIICIOBAHHIA.
UcTouHUKM  HAYyYHO-TEXHHUYECKOM W TMAaTEHTHOMU
uHpopmaumu B Poccum u  3a  pyOexom.
MexayHapoaHbIe KJIacCU(PUKATOPHI MaTEHTHOMN
uHpopmanuu. KommbploTepHas TEXHOJIOTHS TIOMCKA
HAay4YHO-TEXHUYECKOM M TMAaTeHTHOW WHGOpMAIMu B
Wutepuere. OdopMieHHe pe3ylnbTaToOB MaTEHTHOTO
IOMCKA.

4.4. 3aHATHS CEMUHAPCKOIO THIIA.

4.4.1. CemuHapbl, NPaKTHYECKUE 3aHATHUS.

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHBI.

4.4.2. JlabopaTopHbIe padoThI.

Ne
paszzena
JIUCIIUIUINHEI

HanmMenosanue TeMbl O0nem,
U KPaTKOE COJEPIKAHME 3aHATHS aKaJl. 4achl

[Tpumeuanus

B TOM YHCJIE Ha
BCETO | NMPAKTUYECKYIO
MOJITOTOBKY

Mertobl cTaTHCTHYECKOI 00paboTKH 2
IKCIIEPUMEHTAIBHBIX JaHHBIX (pacyer
CpeIHEro KBaApaTUYHOTO OTKIOHEHHS,
abc. ¥ OTHOCHUT. IOTPEIIHOCTH,
MOTPEITHOCTh KOCBEHHBIX U3MEPEHUH,
KOPPEJISIIUS U alpPOKCHMAITHsI)

H3mepenune pa3MepoB u3nenuii| 4
pa3In4yHOMN (hopMbI
LITAHTEHUHCTPYMEHTOM.

Pacuer mapameTrpoB IIEpOXOBATOCTU
MTOBEPXHOCTH.

MeTtomo0ornYecKie OCHOBBI HaydHoro| 4
[IO3HAHMS U TEXHUYECKOIO0 TBOPYECTBA.
[Touck nHpOPMALIMOHHBIX UCTOYHUKOB B
cetu MHTepHeT.

Opranusanys Hay4HbIX UCCIIETOBAHUMN. 4
Pazpabotka npumepHoro ruiana HHUPC.
Crpyktypa otyera no HMP.

3amura UHTEIUTEKTya pHOi | 4
COOCTBEHHOCTH.

[lonrotoBka cmmcka  JHUTEpPaTypHBIX
HMCTOYHHKOB.

ITarenTHbIM TOMCK B cetu MIHTEpHET.




4.5. CamocrosiTeqibHas padoTa 00y4arouuxcs.

Ne paznena ITepeuenb BOIIPOCOB Jist O6bewm, ®dopma
JCIIUIINHBI CaMOCTOSITEJIbHOTO U3yUEHUs aKaJl. yachl KOHTPOJISI

1 buorpadus nctopuueckoro HHKEHEPHOTO JIEATEINS 4 Omnpoc no
(ua BBIOOD). pedepaTtuBHOii
Hctopuueckue npopbiBbl HHAKEHEPHON MBICIH U UX yactu KP
pE3yJIbTaTHI.

2 HcTopust pa3BUTHS MAIMHOCTPOCHUS KaKOW-TH00 5 Omnpoc no
CTpaHbI 110 BBIOOpY. pedepaTtuBHOii

yactu KP

3 Krnaccudukaropsl: YHUBEpCaIbHAS JECITHYHAS 5 Omnpoc mo
kinaccudukanus (Y /K), bubnuoreuno- pedepaTuBHOI
oubmmorpaduueckas knaccudukanus (bBK), gactu KP
I'ocynapcTBeHHBIN pyOpUKAaTOp HAYYHO-
texandeckoi nadopmarmm ('PHTU).

4 Craructuueckue METOJbl OICHKU pe3yIbTaTOB 5 Ompoc o
u3mepenuil. MckmoyeHne rpy0oil MOTpemHocTH pedepatuBHOI
m3Mmepenuil. OrmnpenesneHne CHUCTeMAaTHYeCKOW U yactu KP
CIIly4aiiHON COCTaBIISIOIIUX MOTPEIIHOCTH
n3mepeHuil. [1orpemHocTs KOCBEHHBIX U3MEPEHUN.

5 [IpumeHeHne  COBPEMEHHBIX  MaTepUaloOB B 5 Omnpoc no
MAalIMHOCTPOEHUH, PATUOIIEKTPOHUKE, SIIEPHON pedepaTtuBHOii
TEXHHKE. yactu KP

5. IlepedyeHb y4eOHO-METOAMYECKOr0 o0ecrneYeHus: AJIsi CAMOCTOATEIbHON PadoThI
00y4YaKIIMUXCS M0 TUCHUILINHE,

Meroauyeckue yKa3aHus i 00y4aroIIiXCcs [0 OPraHU3aHN CaMOCTOSTEIbHON paboThI
10 JUCHUIUIMHE, BKJIIOYas MEPEYCHb TEM CaMOCTOSATENbHOW paboOThl, (OPMBI TEKYILIETO
KOHTPOJIS MO IUCHHUIUIMHE W TPeOOBaHMS K WX BBIOJHCHUIO Pa3MEUICHbI B 3JICKTPOHHOMN
uHdopMarmonHo-o0pazoparensHoi cpenae CIIOGI TU(TY) Ha caiirte: https://media.spbti.ru

6. ®oH/ OLICHOYHBIX CPEJCTB VISl IPOBeeHUsI POMEKYTOYHOM aTTeCTAllUN

[IpomexyTouHas arrectanus 1Mo JUCIUIUIMHE MPOBOAUTCS B GOpME 3alllUThl KypCOBOM
paboThI U caun 3ayéra.

K 3auéry pomyckaroTcs CTYAEHTHI, BBIOJHUBIIKE Bce (POPMBI TEKYIIETO KOHTPOJIS.
3ayér mnpenycMaTpuBaeT BBHIOOPOYHYIO MHPOBEPKY OCBOEHHS MPEIYCMOTPEHHBIX 3JIEMEHTOB
KOMITETEHIIMM ¥ KOMIUIEKTYIOTCS ABYMSI BOIPOCAMH U3 PA3JIMYHBIX Pa3/I€I0B JUCIUIUINHBI.

BpeM}I MOATOTOBKU CTYACHTA K YCTHOMY OTBCTY - 10 30 muH.

[IpuMep BapraHTa BOIPOCOB Ha 3a4ETE:

BapuanTt Ne 1

1. SMHI/IpI/IIIeCKI/Ie MCTOABI HAYYHOT'O ITO3HAHM.
2. Uro oTHOCUTCS K OOBEKTaM MPOMBIIIEHHONH cobcTBeHHOCTH? CpencTBa 3alluThl
00BEKTOB MPOMBIIIJIEHHON COOCTBEHHOCTH.

@OoH/ OLIEHOYHBIX CPEJCTB MO IUCIHUILIMHE npeacTabieH B [Ipunoxennn No 1.
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PeBy.]'II)TaTI)I OCBOCHHUA JUCHUIIIIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, C€CIW OJId BCEX
9JICMCHTOB KOMHGTGHHI/Iﬁ AOCTHUTHYT HOpOI‘OBbeI YPOBCHb OCBOCHHUA KOMIICTCHIIMU HAa JAHHOM
9TaIre — OOCHKa «3a4TCHO».

7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAMMBIX JJIS OCBOEHMSI JUCUUIIIMHbI.
a) mevyaTHbIE U3AHMSI:

1. Koxyxap, B.M. OcHOBBI Hay4YHBIX UCClIe0BaHmi: YueOHoe mocodue / B. M. Koxyxap. -
Mockaa : JlamkoB u K, 2012. - 216 c. - ISBN 978-5-394-01711-7.

2. Jlanunpuyk, B.C. OCHOBBI Hay4HBIX HCCIIeIOBaHUM : yueOHoe ocodue / B. C. Jlanmipuyk ;
MunucrepcTBo obpa3oBanus U Hayku Poccuiickonr @enepanuu, Canxt-IletepOyprekuit
rOCy/IapCTBEHHBI TEXHOJOTUYECKUN MHCTUTYT (TexHUYeckuii yHuBepcuteT), Kadeapa
MaIIIMH U allapaToB XUMUYECKUX Mpou3BoaAcTB. — Cankt-Ilerepoypr : CIIGI TU(TY), 2016.
-69c.

0) 2JIEeKTPOHHbIE U3aAHUA:

1. CargeeB, J.MI. OcHOBBI HayYHBIX UCCIICJIOBAHHM, OpraHu3alUs ¢ I[UIAHUPOBAHHE
sKcnepuMenTa : Yuebnoe mocodue / JI. . CarneeB ; MunHCTEpCTBO 00pa3oBaHMs M HAYKH
Poccuiickoii ®enepanuy, Kazauckunii HaIlMOHAJILHBIN HUCCIIENOBATEILCKUN
TeXHOJIOTHYeCKui yHuBepcuTeT. - Kazans : U3n-so KHUTY, 2016. - 324 c. - ISBN 978-5-
7882-2010-9 // Jlaus : smextpoHHO-OMONMoTeuynas cuctema. - URL: https://e.lanbook.com
(mara oopamenus: 11.11.2024). - Pexxum nocTyna: mo moAmnuckKe.

2. Ton, B.B. OcHOBBI MaTeHTOBEIEHUS : MeToANYeCKHEe yKa3aHUs K MPAKTUYECKUM 3aHATHIM /
B. B. Ton ; MunucrepctBo obpazoBanusi u Hayku Poccutickoit @denepanuu, HarmonanbHbIN
UCCIeoBaTeNbCKUil  TexHonoruveckuit yHuBepcurer "MUCuC". Kadeapa ropHoOro
00OopyIOBaHUs, TPAHCIIOPTA W MAITUHOCTPOeHUs. - Mocksa : 1U3n. nom MUCuC, 2016. - 78
c. // Jlanp : anekTpoHHO-OMONHMoTeuHas cuctema. - URL: https://e.lanbook.com (mara
obpamenus: 11.11.2024). - Pexxum noctyna: mo HOAMUCKE.

3. CocHos, E.A. 3amura UHTEIEKTyalbHON cOOCTBEHHOCTH : TeKcT Jiekiumii / E. A. CocHOB ;
MunuctepctBo oOpa3oBanust U Hayku Poccuiickoit ®enepaunun, Caskt-lIlerepOyprekumii
rOCy/IapCTBEHHBI TEXHOJOTUYECKUN MHCTUTYT (TeXHUYeckwii yHuBepcuteT), Kadeapa
XUMHUYECKON HaHOTEXHOJOTUU U MaTepUalioB 3JIeKTPOHHOIN TexHUkH. — CaHkT-IlerepOypr :
CII6ITU(TY), 2013. - 63 c. // CIGI'THU. Dnextponnas Oubnmoreka. - URL:
https://technolog.bibliotech.ru (mara o6pamenus: 11.11.2024). - Pexwum moctyma: s
3aperucTpUp. MoJIb30BaTENCH.

4. Typxun, H.A. IIpobGnemHO-1leIeBOe MPOEKTHUPOBAHHE HAYYHOTO OJKCIIEPUMEHTa B
MaTEpUAJIOBEIEHUN BBICOKOTEMIIEPATYPHBIX HAHOCTPYKTYPUPOBAHHBIX MAaTE€pHAIOB U
m3nenuit : meroguueckue ykazanus / M. A. Typkun, C. A. CyBopoB ; MUHHUCTEPCTBO
obpa3zoBanus u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii rocynapcTBeHHbBIN
TEXHOJIOTUYECKUI MHCTUTYT (TexHuueckuid yHuBepcuter), Kadeapa xumuueckoi
TEXHOJIOTUM TYTOIUIABKMX HEMETAJUIMYECKMX W CUJIMKaTHbIX MartepuanoB, Kadenpa
TEOpeTHIECKUX OCHOB MatepuanoBeneHus. — Cankr-Ilerepoypr : CIIOGI' TU(TY), 2014. - 49
c. // CIIOI'TU. DOnekrponnas o6ubmuoreka. - URL: https://technolog.bibliotech.ru (marta
obpamienus: 11.11.2024). - Pesxxum gocTymna: s 3aperuCTpUp. MOJIb30BaTEICH.

5. HBanenko, A.}O. OcHOBBI 00paOOTKM M aHajIHM3a SKCIIEPUMEHTAIBHBIX JAHHBIX HAYYHBIX
uccaenoBanuil . yaeoroe nocobue / A. FO. lBanenko, M. A. SI6mokoBa ; MUHHCTEPCTBO
obpa3zoBanus u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTHYECKUH HWHCTUTYT (TeXHWuYeckuii yHuBepcurter), Kadenpa wHXKEHEpPHOTO
npoektupoBanusa. — Cankt-Iletepoypr : CIIGI'TU(TY), 2015. - 115 c. // CII6I'TH.
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OnektponHass OumOmmoreka. - URL: https://technolog.bibliotech.ru (maTa oOpamenwus:
11.11.2024). - Pexxum A0ocTyna: it 3aperucTpup. MOIb30BaTENICH.

8. Hepeqenb JICKTPOHHBIX 06pa30BaTe.]'lebIX pecypcoB, H606XOHI/IMLIX AJIsA
OCBOCHMUA NTUCHUIIJIMHBI.

- yueOHbIit iaH, PIT/] u yueOHO-MeTommueckue marepuainst: https://media.spbti.ru

- DuekTpoHHasi oudanorexka CIIGI'TU(TY) (na 6a3ze IbC «budauoTex»)

[Tpunagnexxnocts — cooctBennas CIIOI TU(TY).

JloroBop Ha mepenadyy nmpaBa (MPOCTOM  HEUCKIIIOUMTENBHON  JIMIEH3WM) Ha
UCIIOJIb30BaHUs Pe3yiIbTaTa MHTEIUIEKTyalbHOM nestenbHOCTH OO0 «budmmoTex»

I'KNe0372100046511000114 135922 ot 30.08.2011

Anpec caiira — http://bibl.Iti-gti.ru/

WNuTtepHer-pecypchl: MPOBOAUTH IMOUCK B  Pa3IUYHBIX CHUCTEMax, TaKMX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.fu u UCIOJIb30BaTh MaTEPUAIIbI
CaliTOB, PEKOMEHTOBAaHHBIX MPEINO/IaBaTEIeM Ha JICKIIMOHHBIX 3aHATHUSX.

C KOMITBIOTEPOB HHCTUTYTA OTKPBIT TOCTYI K:

www.elibrary.ru - eLIBRARY - HayuHasi 3JeKTpOHHas OHOIHMOTEKA MEPHOAMYECKHX
W31aHUH;

http://e.lanbook.com - DiekTpoHHO-OMONIMOTEYHAs CHCTeMa u3aaTelnbcTBa «JIaHbY,
KOJUTCKIIMU «XuMus» (KHUTH u3AaTenbCcTB «Jlanb», «bunom», «HOT»), «Hanorexnomorum»
(xauru uznatenscrBa «bunom. Jlaboparopus 3HaHUNY);

www.consultant.ru - Koucynsrautlinroc - 6a3a 3akoHOATEIbHBIX JOKYMEHTOB M0 PD n
Cankr-IlerepOypry;

WWW.Scopus.com - baza naHHbIx pedepaToB M IMUTHPOBAHUS SCOpPUS H3IATEIHCTBA
Elsevier;

http://webofknowledge.com - VuuBepcanpHas pedepaTuBHas 0a3a JaHHBIX HAYYHBIX
ny6nukanuit Web of Science komnanuu Thomson Reuters;

http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
UznatensctBo IOP (Benukobpurtanus);

www.oxfordjournals.org - ApxuB Hay4HBIX XKypHajoB u3aarenbcrBa Oxford University

Press;

http://www.sciencemag.org/ - TlomHOTEKCTOBBIM gocTyn K kypHany Science (The
American Association for the Advancement of Science (AAAS));

http://www.nature.com - JToctyn k sxypuany Nature (Nature Publishing Group);

http://pubs.acs.org - doctyn k koiutekuuu >xypHanoB Core + m3garenbcTBa American
Chemical Society;

http://journals.cambridge.org - TIOJHOTEKCTOBBIN JOCTYH K KOJUICKIIMU >KypHAJIOB
Cambridge University Press.

9. MeToauyeckne yKazaHus sl 00y4aIOUIUXCsl 10 OCBOEHUIO JUCIUIJIMHBI.

Bce Buapl 3aHATHH 1O JUcUMIUIMHE «BBelneHMEe B WH)XEHEPHYIO JESTEIbHOCTHY
MIPOBOJIATCS B COOTBETCTBUH ¢ TpeboBanusmu cieaytomux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIx 3ausaTHiA. JITabopaTopHbIe 3aHATHUS.
OO6mue TpeboBaHUs K OPraHU3aIlMU U TTPOBEICHHIO;

CTII CIIGI'TU 048-2009. KC YK/IB. Buabl yuebnbix 3ansTuii. CamocTtosTenbHas
IaHupyemMas padborta cryaeHToB. O0mue TpeOOBaHMs K OpraHU3aIMK U MPOBEIACHUIO;

CTO CIIGI' TU(TY) 044-2012. KC YK/IB. Buast yueOnbIx 3anatuii. KypcoBoil mpoexr.
KypcoBas pabora. Obmue TpeboBanHus.
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[TnanupoBaHne BpeMEHH, HEOOXOIMMOTO Ha W3YyYCHHE JAHHON IUCHUIUIMHBI, JydIle
BCET0 OCYILECTBIISITh HAa BECh CEMECTp, MPEIyCMaTpUBas NMPH ATOM DPETYISIPHOE MOBTOPEHUE
NPOWCHHOTO MaTepHuaa.

OCHOBHBIMHU YCIIOBUSIMH TPABWJIBHOW OpraHM3alUU Y4eOHOTO Mmpolecca Ui CTYIACHTOB
SIBIISIETCSL:

IUTAHOBOCTh B OpPraHU3aluy y4eOHOU paboThI;

CEepbEe3HOE OTHOUICHUE K U3YyUCHHUIO MaTepHaa;

IMOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansTHS CTYyIEHT JOJDKEH MPUXOJUTh, UMEsI 3HAHHS 0 YK€ H3y4eHHOMY MaTepuaiy.

10. [TepeyeHb MHPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX NPH OCYIIECTBJIEHNH
00pa3oBaTe/ILHOIO NMPoOIecca MO0 AMCUHUILIHHE.

10.1. MudopmManmoHHbIE TEXHOJIOTHH.

B yueOHOM mpoliecce 1O JaHHOM JUCHUUIUIMHE TMPEIYCMOTPEHO MCIOJIb30BaHUE
WH()OPMAITMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIIUN C UCIIOJIB30BAHUEM CIalA-IIPEe3eHTAlUM;

B3anMo/eiicTBre ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpamMHoe obecniedeHue.

Jlnst mpoBeAeHUsl 3aHATHH HMMEIOTCSA IEPCOHAJIbHBIE KOMIBIOTEPHl € MPOTPaMMHBIM

obecrieueHueM:

- OneparnmonHas cucrtema Microsoft Windows;

- Microsoft Office Std, Axagemuueckas TUIEH3US, CYOJMIIEH3MOHHBIH JOTOBOP
Ne02(03)15 o1 20.01.2015, ¢ 20.01.2015 6eccpouno;

- AnTHBHpYyCcHOe mporpammHoe obecnieuenue Kaspersky Endpoint Security;

- Apache OpenOffice.org (Apache 2.0) / LibreOffice (GNU LGPL 3+, MPL2.0).

- PTC Mathcad (I'K Nel9 ot 13.10.08 r. Ha mpemocTaBieHHE aKaJeMHUUCCKOM JUIICH3NN
na MathCAD University Department Perpetual-200 Floating).

10.3. ba3mnl JAHHbIX U l/lH(l)OpMaIII/IOHHI)Ie ClIpaBOYHbLIEC CUCTEMDI.

1. http://prometeus.nse.ru — 6aza I'TTHTH CO PAH.

2. http://borovic.ru - 6a3a narenros Poccun.

3. http://1.fips.ru/wps/portal/Reqister - deaepanbHbIiT HHCTUTYT TPOMBIIUICHHOM
COOCTBEHHOCTH

4. http://google/com/patent- 6a3za marenros CIIIA.

5. http://freepatentsonline.com- 6a3a marenros CIIIA.

6. http://patentmatie.com/welcome - 6a3a narenros CIIIA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - esponeiickas 6a3a maTeHTOB.

8. http://gost-load.ru- 6aza 'OCTos.

9. http://worlddofaut.ru/index.php - 6aza TOCTos.

10. http://elibrary.ru — Poccuiickas morckoBasi CHCTEMa HAYYHBIX ITyOJTHKAIINH.

11. http://springer.com — aHTIOS3bIYHAS TIONCKOBAst CHCTEMA HAYYHBIX TYOIHKAIHIA.

12. http://dissforall.com — 6a3a gucceprarmii.

13. http://diss.rsl.ru — 6a3a aucceprarmii.

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a criekTpoB XUMHYECKUX COCTHHEHHUI.

16. http://markmet.ru — mapo4yHuK cranei.
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11. MartepuajbHO-TeXHHYECKOe o0eclevyeHrne OCBOEHHMSI IMCHUILIMHBI B Xoje
peanu3anuu 00pa3oBaTeJIbHON MPOrpaMMBbl.

YueOHast ay1iuTOpUs AJs NPOBe/IeHUsl JIeKIUOHHBIX 3aHATHI, TPYNINOBBIX U
HHIUBHIYAJbHBIX KOHCYJbTALUI, TEKYIEr0 KOHTPOJISI U IPOMEKYTOYHOH aTTecTAlUH.

OcHoBHOE 000py0BaHUE: CTOJIBI — 15 mIT.; CTYNbs - 29 mT.;

MapKepHast JOCKa, IEMOHCTPALMOHHBINA YKPaH, MPOEKTOP, KOMIIBIOTED.

JlabGoparopusi XuMH4YECKMX U TEPMUYECKUX UCCIETOBAHMIA:

OcnoBHoe obopynoBanue: Habop xumuueckoii mocy sl U peakTuBoB. pH-meTp.

OO6pa3ibl MaTepualioB AJis MPOBEACHUS HUCTIBITAHUM Ha KOPPO3UOHHYIO CTOUKOCTb.

BrrrsoxHo# mkad. Dnexrponeun kamepusie CHOJI 3/11 — 2 mir.

Cymmnpabnii mkadg HIC-80-01 CITY. Becsl ananutudeckue snexrponnsie BJIP 200.

3akanouynast BanHa. CBapounsliii anmapat Pecanta CAU 250. DLP 3D-npuntep
ANYCUBIC PHOTON 4. Boponka Xosmuia. [IlapoBast MenpHuIIa. Bubponpuso.

JlaGopaTopusi ONTHKO-MEeXaHHUYECKUX U3MepeHMIi:

OcHoBHoe ob6opynoBanue: Mukporsépaomep [IMT-3.

VaetpasBykoBoii TBEpaomMep «Koncranra KSY».

[Tpubop st u3MepeHus MepoxoBaTOCTH NoBepxHOCTH Mitutoyo SJ-201.

[TpuGop 1t N3MEpEeHus MEePOXOBATOCTH MOBEPXHOCTH Ha OCHOBE MUKpockorna MUC-11.

Jlazepnsiil nanbHoMep CONDTROL X2. JInuanomep U3B-6. Mukpockoribl
U3MEpUTEIIbHBIE ClIeUalbHbIE (B T.4 MUKPOKaTepbl M ONTUKATOPhI) — 10 mIT.

Konnekuust TokapHbIX Pe310B U KOMILJIEKT YIIIOMEPOB AJIsl OTpPEeAeNIeHUs NX
TreOMETPUYECKUX XapaKTEPUCTHK.

Komnnekuust uHCTpyMEHTOB 7151 00paboTku oTBepcTuid: CBEpia crupalibHbIe, IEHTPOBBIE,
KOJIbLIEBBIC. 3€HKEPHI HWIHHIPUIECKHE, KOHNYeCKHe. Pa3BEPTKY IIMIIMHAPHYECKHE,
KOHMYECKHUE, MAIIMHHBIE pyyHble. MEeTUUKH.

Komnnekuus ¢pes: KoHuesble, NMOHOYHbIE, OCEBbIE, (PACOHHBIE, MOAYIIbHbBIE, Ppe3epHBIE
T'OJIOBKH.

Konnexmus cBapHBIX COSAMHEHUH, MOTYYSHHBIX Pa3IMYHBIMUA METOIAMU: pydHast
JyroBasi CBapka, AJIEKTPOKOHTAKTHAs (CTBIKOBas, TOUEUHAs, POJIUKOBAsT), JIEKTPOHHBIM Jy4OM,
HaIUIaBKa), 1€(EKThl CBAPHBIX IIIBOB.

KommiekT ocHacTKM 1711 U3rOTOBJIEHUs IecyaHoi popMbl. POPMBI [T TUThS 1O
BBITIJIABIIIEMBIM MOJIENISIM. KOKHITH [Tt TUThS B MeTaUTHIecKre (OPMBI.

[ITaHreHMHCTPYMEHTHI (MEXaHUUYECKUE U AJIEKTPOHHBIE INTAHTCHIUPKYJIH,
HITAaHTeHTITyOMHOMEPHI, IITaHTeHpelicMachl). MUKpOMETpHUECKUE HHCTPYMEHTHI (MUKPOMETPHI,
riryOuHOMEpBI, HyTpoMepbl). KanuOpbi-ckoOb! 1 KaauOpbI-NPoOKH /7151 KOHTPOJIS Pa3MepoB
JieTanei.

FDM 3D-npunrep Artillery Genius.

ITomemieHue AJ151 CAMOCTOATEIbHOI PadoThI.

OcHoBHOE 000pyJIOBaHUE: CTOJIBI — 54 MIT.; CTYNbA - 54 WT.;

MapKepHast JOCKa, IIPOEKTOP, IEMOHCTPAITMOHHBIN dKpaH;

KOMIIBIOTEPHI C JOCTYIIOM K HH(OPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOMN CeTH
«uTepuer» — 24 mr.

12. OcoO0eHHOCTM OCBOCHHMH JUCHHUILIMHLI MHBAJUAAMH M JIMIAMHA C
OrpaHMYEeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI.

JUis WHBaIMOOB W JUI] C OTIPAaHUYEHHBIMH BO3MOXKHOCTSIMH Y4YeOHBIM mpoliecc
OCYIIECTBIISIETCS B cooTBeTcTBUM C l[lojokeHWMeM 00 opraHu3anuy y4eOHOTro Iporecca it
00y4YeHUs] MHBAJIUAOB W JIMII C OTPAaHMYCHHBIMH BO3MOXHOCTSIMHU 370poBbsi CIIOI' TU(TY),
yTBEpKIeHHBIM pekTopom 28.08.2014 r.
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[Tpunoxenue Ne 1

K paboueli mporpaMme JTUCIUILTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o
aucuuIinHe «BBeeHue B MH:KEHEPHYIO 1eATEIbHOCTH

1. IlepeuyeHb KOMIIETEHUMI U ITANOB UX (POPMHUPOBAHMSI.

Wnneke Oran
ConeprxaHue
KOMIIETCHIIUH (hopmupoBaHus
MK-2 Cnoco0en NPUMEHATH 3ppekTHBHBIC METO/bl| IPOMEKYTOUHBIN

HCCIeJ0BaAaHUA (l)I/I3I/IKO-TeXHI/I'—IeCKI/IX 06'I)EKTOB,
nmpoueccoB M MaTrepuajioB, NMPOBOJAUTL CTAHJAAPTHBLIC U
CepTI/I(l)I/IKaIII/IOHHI)Ie HCIIBITAHUA TCXHOJIOTHYCCKHX|
MpoucCcCoB U nmennﬁ C UCII0Jb30BAHUEM COBPEMCHHDbIX|
METOA0B, AlIIMAPATHLIX U IPOrpaMMHBIX CPEACTB
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2. Iloka3areu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINii Ha PA3JTUYHBIX 3Tanax ux (l)OpMHpOBaHI/Iﬂ, IIKaJ1a OHCHUBaHUA

Kon u [okazarenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
HaMCHOBaHHWE (mecKkpuUnTOPHI) OTICHUBAHUS (ommcanue BEIPAKEHHOCTH TECKPHUITTOPOB)
WHAUKATOPa «YIOBJIETBOPHUTEIHHOY «XOPOIIIO» «OTIIHYHO»
MOCTUKCHUS (TIOpOTOBBIIT) (cpemumii) (BBICOKHI)
KOMIICTCHIIUN
IK-2.8 3naer: OTBeTHI HA Nwmeer npencrasnenne | 3Haer MEeTOAbl | 3HAECT BUABI JOKYMEHTOB U
BripaGoTka OcHOBHBIE BHJIBI JOKYMEHTOB TIpH | BOIpOockl Nel-4, 00 OCHOBHBIX WCCIEIOBAHUSA,  BHIBI | 0COOEHHOCTH UX
CTpEMIICHHS K Hay49HO-UCCIIEIOBATEIBCKUX U 13-15. JIOKyMEHTAaX, JIOKyMEHTOB IPU | oOPMICHHS IPU HAYYHO-
CAMOPa3BHTHIO OTIBITHO-TIPOMBITIIIEHHBIX padoTax | Kypcoas 0o OpMIIIEMBIX TIPH Hay4YHO- HCCIIE0BATENBCKUX U
> _ | 10 HCCIIEIOBaHMIO U MONYYEHUIO | paboTa. W3YYEHUU U MOIy9eHUH | UCCIIEeIOBATEIHCKUX OIIBITHO-TIPOMBIILICHHBIX
HOBBIICHUIO CBOCH | pasnyyppix Matepuanos (3H-1). pasIMYHbIX paborax M0 | 1AGOTAX 110 HCCIETOBAHKIO 1
KBAIU(DUKAIMHU U MaTepuaJIoB. HCCIIEJOBAHUIO L. ONYYEHHIO PA3THHIHBIX
MAacTepPCTBA, TIOJTYYEHUIO PA3IHIHBIX
MaTepHaIOB.

IPUOOPETEHUIO MaTepHUaJIOB.
HOBBIX 3HAHUN B
0GNACTH TEXHIKH 1 3Haer: OTBeTHI HA Nwmeer npexncraBnenue | 3HaeT YTO TaKoe 3HaeT U yMeeT NPUMEHSITh

OCHOBHBIE METOJIbI UHXEHEPHOTO | Bompockl Nel6- 00 OCHOBHBIX METOJIaX | M300peTaTebCKast METOJBI PEIICHUs U300peTa-
TEXHOIOTHY, TBOPYECTBA M METOBI PEIICHUS 26. WHXXEHEPHOTO 3aja4a. 3HaeT TENBCKHUX 3a7ad.
MaTeMaTUKH, n3obperarenbckux 3anad (3H-2). | Kypcosas TBOPYECTBA, O KIacCHMUKALIIIO
€CTECTBEHHBIX, pabora. MIPHOPUTETHBIX HCTOUHHKOB HAy4HO-
TYMaHUTapHbIX HalpasJICHASX TEXHHYECKOM
CONMATBHBIX H pa3BUTHUS HAYKU U HHbOpMAIIHH.

TEXHUKHU B PD.

3KOHOMUYECKUX
HayK. Ymeer: OTBeTHI Ha Nmeer nipescraBnenne | YMeeT opOpMIISTH 3HaeT MpenMyIIecTBa 1

OdopMisaTh HaydHbIe JOKYMEHTHI | Borpockl Ne5-12. | o mpu3Hakax 3asBKH Ha HEJ0CTaTKU Pa3TUIHbIX

IO pe3yJibTaTaM HUCCIIeJOBaHUN Kypcosas M300peTeHHS U M3006peTeHus. BUJIOB [TATEHTOBaHUS. Y MEET

MaTepHaoB U MTOIaBaTh 3asBKH pabora. ¢yHkIusax PocrnareHTa. MTPOBOJIUTH HATCHTHBIN

Ha n3ooperenus (Y-1).

MMOMCK M OPOPMIISATH OTYETHI
no HUP.
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Ymeer:

pa3pabaThIBaTh IIAH
9KCTIEPUMEHTA, BBITTOIHSTh BCE
9TaIlbl €r0 MPOBEACHUS U
MPUMEHSTH Ha MPAKTUKE METOIbI
MaTeMaTHYECKOTO B (PU3UIECKOTO
mozeupoBanus (Y-2).

OTBeTH Ha
BOTIPOCHI Ne27-
41.

Kypcosas
paborta.

Nmeet npencrasicHune
00 TpeOOBaHMSIX K
HAYYHBIM TEMaM H
KPUTEPUSAX OICHKU
YPOBHS HOBU3HEI.

YmMeeT pazpabaThiBaTh
TUTaH SKCIICPUMEHTA U
3HAET JTAIbI €ro
MIPOBEACHUS. 3HAET
(hopMEBI MPOBEICHUS U
BUJIbI HAYYHBIX
KOH(EPEHITHH.

YMeeT NIpUMEHSTh METOIbI
MaTEeMaTHYECKOTO U
(hm3ugecKoro
MOJICTTPOBAHMS.
OnpenensiTh U OLICHUBATH
MOTPEITHOCTH U3MEPEHUH.
3HaeT GopMBI
MIPENICTaBICHUS PE3YIbTATOB
HCCIICIOBaHUH.
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[Mkama onenuBanus coorBerctByeT CTO CIIGI TU(TY):

[TpomexyTouHass arrecTans Mo Kypcy «BBeneHune B HHKEHEPHYIO IESATCIBHOCTHY
MIPOBOJUTCS 0 PE3y/IbTaTaM 3alUThl KypCOBOM pabOThI U ClauM 3a4éTa.

JUia  nomyueHuss 3a4€ra  JODKEH OBITh  JIOCTUTHYT — «IIOPOTOBBI»  YpOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIINH.

3. TunoBble KOHTPOJILHBbIE 3aJaHUS JJIS IPOBEAECHUS IPOMEKYTOUHON aTTecTAlUM

a) Bompochl /sl OUEHKH 3HAHUI, YMeHUH M HaBBIKOB, C(OPMHPOBAHHBIX Y
cryaenTta nmo komnerenuuu IK-2:

1. DOwmnupuyeckue METOAbl HAYYHOTO ITO3HAHUS.

2. Yrto oTHOCUTCA K OOBEKTaM MpPOMBIIUIEHHOW coOcTBeHHOCTH? CpencTBa 3alluThl
00BEKTOB IPOMBIIIJICHHOW COOCTBEHHOCTH.

3. Hayunsle 1okyMeHTbI, IyOJIMKyeMbI€ IO Pe3yJIbTaTaM UCCIIEOBaHUH.

4. HMymiecTBeHHbIE ¥ HEMMYILECTBCHHbIE aBTOpCKHe mpaBa. CMeXHbIE TIpaBa.
YcnoBus MOSIBIICHUSL.

5.  OCHOBHbIE IPU3HAKHU U300pETEHUSI.

6. Ilatent Ha mnose3Hyro Mozenb. [IpenmyiiecTBa W HEIOCTaTKHW JAHHOTO BHIA
MaTEHTOBAHUSI.

7. llenu m MeToauKa MPOBEJCHUS IATEHTHOTO MIOUCKA.

8. IlatenTHas 3amuTa TU3aHEPCKUX Pa3pabOTOK U TN3aHHEPCKUX PEIICHHIA.

9. Yro Takoe aHAJIOTH U MIPOTOTUIBI U300peTeHUA?

10. Crpyxkrypa popmyier n300peTeHus.

11. ®ynkuuu PocnarenTa.

12. TlpaBuna odopmiieHuss 3asBku Ha u300peTeHHe. CPOKM M TOPSJIOK SKCIIEPTU3BI
U300peTeHuil.

13. Twumbl HayYHO-UCCIIEIOBATEIBCKUX U OMBITHO-TIPOMBIIIIJICHHBIX pa0oT.

14. ®dynnaMeHTanbHBIE HCCIEAOBAHMS, HMX LEIM, OCOOCHHOCTU. JTambl (yHIaMeH-
tanbHbIX HAP.

15. TIpuknanHbie UCCTETOBAHUS, UX 330a491 U 0OCOOEHHOCTH. DTanbl prkiaaHoin HAP.

16. Kakne MeTOapl IPUMEHSFOTCS B MPAKTHKE MHKEHEPHOT'O TBOPYECTBA /ISl aKTHBAITUH
MOWCKA HOBBIX HIeH?

17. Merox MO3roBoro mrypMa u CHHeKTHKa. CXOACTBa U OTINYHSL.

18. Meron ¢oxalbHBIX OOBEKTOB U AJITOPUTM €0 MPUMEHEHHS.

19. Mertox MOpdOIOTHUECKOTO aHATTN3a M aJITOPUTM €ro IPUMEHEHUSI.

20. Yro Ttakoe wu3oOperarenbckas 3anadya? OCHOBHBIE METOJABI peIIeHUs H300pera-
TEIbCKUX 3a/1a4.

21. OcHOBHBIE OJIOKEHUS TEOPUHU peleHus uzooperatensckux 3agayd (TPU3).

22. Crparernu Noucka TEXHHUECKUX PEIICHUH M OCOOCHHOCTH MX TIPUMEHEHHUSI.

23. Yro sBnseTCA pe3yNbTaTOM TEXHUUECKOTo TBOpUYECTBa?

24. KakoBbI NMPUOPHUTETHBIC HAINPABIICHUS Pa3BUTHS HAYKH, TEXHOJOTMHA W TEXHHKH B
PO?

25. Bugsr 6a3 nmaHHBIX WHGOpManHOHHO-TIOMCKOBOH cuctembl DUIIC w mopsimox
paboThI ¢ HEM.

26. Knaccudukanus NICTOYHUKOB HAYyIHO-TEXHUIECKOH MH(OpMAIIHH.

27. TpeboBaHUs, MPEIbSBIIIEMbIEC K HAYYHBIM TEMaM.

28. Metonpl oneHkd S()QPEKTUBHOCTH HAYYHBIX HCClIenoBaHui. Kpurtepuwm OLEHKH
YPOBHSI HOBH3HBI IPUKJIaTHBIX UCCIICAOBAHUIM.

29. Pa3paboTka miaHa 3KCIIepUMEHTA.

30. MareMaTHuecKue METO/IbI IUTAHUPOBAHUS SKCIIEPUMEHTA.

31. OcHOBHBIE OTIMYUS B IPOBEJCHUN aKTUBHOTO M TACCUBHOT'O dKCIIEPUMEHTA?

32. Drambl IpOBEIEHUS SKCIIEPUMEHTA.

33. OmmOKU ¥ MOTPENTHOCTH U3MEPECHHUSI.

18



34. TIpuHUUIBI MOIETUPOBAHUS TEXHUYECKUX CUCTEM.

35. MeTtoapl MaTeMaTu4ecKoro 1 (pu3nueckoro MoaenupoBanusi. CXOACTBA U pa3IHyusl.
36. dusnyeckoe MOJCIMPOBAHUE 0OBEKTOB U MpolieccoB. Kputepuu momoomus.

37. MeTtoapl OLICHKH aJeKBaTHOCTH MO/IEIIH.

38. dopmbl npeacTaBlIeHUs Pe3yIbTaTOB UCCIIEIOBAHUM.

39. ®opwmsl BHenpenuss HUPC B yueOHbIi mporecc.

40. ®opmbl TPOBEACHHS M BUBI HAYYHBIX KOH(EPEHITU.

41. ®opmsbl U HapaBIEHUs TPAHTOBOM MOAJIEP’KKH HAyUHBIX UCCIIEJOBAHUM.

4. MeToanyeckne MaTepuaibl I ONpeaesieHUs] MPOIeIypP OLEHHBAHUS 3HAHMIA,
YMeHHIl 1 HABbIKOB, XapAKTEPU3YIOIINX ITaNbl (POPMUPOBAHMS KOMIIETEHIIHA.

[IpomexxyTounasi arrecTanus MO JUCLUUIUIMHE TPOBOAUTCS B COOTBETCTBHHU C
tpeboBanusimu CTO CIIGI TU(TY) 016-2015. KC YKB. Ilopsinok opraHu3aiiuy 1 NpoBeIeHUs
3a4EeTOB M SK3aMEHOB.

Brimonnenue KkypcoBoit paboThl MO AWUCHUIUIMHE TPOBOAUTCS B COOTBETCTBUU C
tpeboBanusimu CTO CIIGI' TU(TY) 044-2012. KC YK/B. Buabl yueOnbix 3anaruii. Kypcosoit
npoekT. KypcoBas pabora. O6mue TpedoBanus.

5. KypcoBas pabora.
PedepaTrBHas yacTh BKIIIOYACT HANMCAaHUE 0030pa HA 33JJaHHYIO TEMY.

Tembl KypcoBbIX padoT:

Muxaun JlomoHocoB, 6uorpadus u u300peTeHUSI.

WBan KynuOun, 6uorpadus u nzodpereHus.

Wgan [lon3yHos, Ouorpadus u u3o0OpeTeHus.

Huxonaii |, napb-unxenep.

Huxkonait AnosionoBruy benemoOCKuit — pycCcKkuii HH)KEHEP U MOCTOCTPOUTEITD.
Anexkcanaposckuit IBan ®EnopoBuY — pycCKuil HHXKEHEp U N300peTaTeb.
Hcropus pa3BuThs MalImHOCTPOEHUs B Poccun.

Hctopus pa3Butus MamimHocTpoeHus B EBpomneiickoil ctpane (Ha BBIOOD).

© o N o gk~ wDhdE

Hcropus pa3BUTHs MAIIMHOCTPOEHHUS B SITOHUN.

=
o

. Ucropus pazsurnsa mammuHoctpoenus B CLIA.

[EEY
[EEY

. Ponb xumuu 1 pu3uky B MHKEHEPHOU JESATENbHOCTH.

[EEN
N

. OCHOBHEBIE 3aKOHBI XUMHU U (I)I/ISI/IKI/I, HCIIOJIb3YCMBIC B MHXKCHCPHBIX pacqéTax.

[EN
w

.HpI/IMeHeHI/Ie XUMHUYECKUX H (1)I/ISI/ILICCKI/IX 3aKOHOB B HHXXCHCPUHU: TIPHUMEPBI U3
IMPAKTHUKHU.

14. 3nayenue XuMUM U GU3NKYU JJI51 Pa3BUTHS COBPEMEHHBIX TEXHOJIOTHI.
15. Xumuueckue u puznyeckre mporecchl B MallMHOCTPOCHHH.

16. Vicionp30BaHNe XMMHUYSCKAX W (PU3UYECCKUX 3HAHWKA B MPOCKTHPOBAHUHM MATCPHAIIOB C
3aJITaHHBIMU CBOMCTBaMH.

17. MeTtoapl XUMHUYECKOTO M (PM3MYECKOTO aHAIN3a B KOHTPOJIC Ka4eCTBa MPOAYKIIHH.

18. Dxonoruueckue acmeKkThl MPUMEHEHHs XMMUYECKUX W (PU3MUECKUX IPOLIECCOB B
UH)XEHEPUHU.

19. Uctopust pa3BUTHS XUMHU U (QU3UKH KaK OCHOBBI MHKEHEPHOI HayKH.
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20. lHHOBallMOHHBIE TEXHOJOTUM B XUMUU U (U3MKE, MPUMEHSEMBbIE B COBPEMEHHOI
WHXXEHEPUHU.

21. KnaccupukaTopbl, UCTOpUs CO3JaHUs, PA3IUYUsi W OCOOCHHOCTH: YHUBEpCAJIbHAS
JeCSITUYHAs KJaccuukanms (YIK), bubnmoreuno-6ubnuorpaduyeckas
kinaccudukanmss  (BBK), TocymapcTBeHHBIM  pyOpuKaTOop  HAy4HO-TEXHHUYECKOM
unpopmauuu (I'PHTN).

22. CtaTucTUYECKHe METO/Ibl OLIEHKU Pe3yIbTaTOB U3MEPEHUI.

23. [IpuMeHEHHE COBPEMEHHBIX MAaTEPHAJOB B MAIIMHOCTPOCHHU, PATUOIICKTPOHUKE,
SIICPHOM TEXHHKE.

24. IlpuopuTeTHBIC HAPABJICHUS PA3BUTHUS HAYKH, TEXHOJIOTHI U TeXHUKH B PO.
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