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1 Ilean ocBOeHMSI AUCIHUILINHDI

Lenamu oceoenus oucyuniunvl « OCHOBbL HAYYHBIX UCCLEO0BAHULY AGNAIOMCA:

— (QopMupoBaHHUE Y CTYJCHTOB CHCTEMBbI 3HaHUI 1O poOIeMaM OpraHu3alul 1 Ipo-
BEJICHUS HAYYHBIX HCCIIeI0BAHUM;

— H3Y4YCHHE OCHOBHBIX CIIOCOOOB 00paOOTKHM M aHanM3a HAYYHO-TEXHUYECKOH WH-
dbopmarnyu;

— H3YYCHHE DKCIEPHUMEHTAIBHBIX METOJIOB MCCIIECOBAHUS METAJUTypPrHYECKUX Ma-
IIMH U arperaros;

— TNpUOOpeTeHHE MPAKTUIECKUX HABBIKOB MIPOBEICHUS HAYYHBIX HCCIIEJOBAHUM,

— OBJIQJICHHE JIOCTATOYHBIM YpPOBHEM OOHICTIPOPECCHOHATBHBIX M MPOPECCHOHATb-
HBIX KOMIIETEHIMI B cooTBeTcTBUU C TpeboBanusiMu @I'OC BO no HampaBieHUIo
noarotoBku 15.03.02 «TexHoyiorm4yeckue MamdHBI U 00OPYIOBaHUE», MPOPUITH
«MeTtamryprudeckue MauIiuHbl 1 000pyI0OBaHUEY .

2 MecTo TUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl
NMOAr0OTOBKH HaKajaBpa

Hucnumnaa b1.B.04 «OcHOBBI HayYHBIX UCCIEOBAaHHI» BXOIUT B BapUaTHBHYIO 4acTh 0J10-
ka | 00pa3oBaTeNbHON MPOTPAMMBI.

JUis n3ydeHus: AUCHUIUIMHBI HE0OXOAMMBI 3HaHUS (YMEHMs, BiIaJeHus), CGOPMUPOBAHHBIEC B
pesynbrare usydeHus: b1.b.12 «HauepratenpHas reoMeTpuss W KOMIBIOTEpHast Tpaduxay,
b1.b.13 «Muadopmaruka», b1.b.15 «Conporusnenne marepuasioy, b1.b.10 «®uzukay», b1.5.09
«Marematuka», b1.b.18 «MaimHocTpouTeIbHbIE MAaTEPUATIBDY.

3HaHus (yMEHUs, BIIAJCHUS), NOJYUYEHHbIE IPU U3YYEHUN JAaHHOW JAUCLUILIUHBI OyayT HE0O-
XOJIUMBI Tpu ocBoeHuu nuctuiuivH: b1.B.14 «Mexannueckoe 060pynoBaHue i TIyOOKOH 1e-
pepaboTtku meraminos», b1.B.JIB.03.01 «/luHamMuka W IPOYHOCTH TEXHOJOTHUECKUX MAIIHUHY,
b1.B./IB.03.02 «/luHamuueckue pacueTsl MAIllMH U MEXaHU3MOBY.

3 Komnerenuuun ody4aromerocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHUS
AUCHUILIMHBI (MOAYJIs) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHHust

B pE3YyJIbTaTC OCBOCHUA IUCHUIIIMHBI «OCHOBEI HayYHBbIX HCCIIeIOBAHUI 06yqa10m1/n710>1
JOJIKEH O6J'IaI[aTB CICAYIOIIMMHU KOMIICTCHIIUAMMU:

CTpyKTypHBIH

SJeMeHT [Inanupyemble pe3ynbTaTbl 00yUYeHUs
KOMIICTCHIINHU

IIK-1 cnioco0HOCTBIO K CHCTEMATHYECKOMY M3YYE€HMI0 HAYYHO-TeXHUYecKoil mHpopMaumnu, oreye-
CTBEHHOTO 1 3apy0e;KHOT0 ONBITA N0 COOTBETCTBYIOIEMY NPO(HII0 MOATOTOBKH

3HaTh - METOJIMKY MOKMCKA U U3YUYEHHs] HAyYHO-TEXHUYECKON NH(OPMALINH;
- METOJMKY MTOUCKA 3apyOeKHON HAYUHO-TEXHUYECKON HH(OpMaIiu.
YmMmeth - IPUMEHATh METOJAMKY MOHMCKAa M M3yYeHUs HayYHO-TEeXHHYECKOW MH(OopMa-

MU 7151 TOJITOTOBKY K MTPOBEJCHUIO HAYYHBIX HCCIIEI0BaHUM;
- IPUMEHATh METOAMKY IMOMCKA 3apyO0eKHOM HayuyHO-TEXHUYECKOH HMH(OpMa-
1[MU /17151 HOJITOTOBKY K IPOBEJCHHUIO HAYUHBIX HCCIIeI0BAaHUM.

Bnaners - HaBbIKAMM IIPUMEHEHHs METOJMKH IIOUCKA U U3yYECHUS] HayYHO-TEXHUYECKOU
nH(pOpMaLIUY IPU MTPOBEICHUN HAYYHBIX UCCIIEI0OBAHUII;

- HaBBIKAMH TPUMEHEHHUS METOIMKH TOHUCKa 3apyOekHOil  Hay4yHO-
TEXHUYECKON MH(POpPMAIMH PU NPOBEACHUN HAYYHBIX HCCIEAOBAHUN.

IK-2 YMEHUEM MOAECIUPOBATD TEXHUYECCKHUE 00bEKTHI M TEXHOJIOTHYECKHE Mmpoueccol ¢ UCMOJab30-
BaHUEM CTAHAAPTHBIX NMAKETOB U CPEACTB ABTOMATU3UPOBAHHOI'O MPOCKTHPOBAHUA, TOTOBHOCTHIO
NMPOBOAUTDH IKCIICEPUMEHTDI 110 3aJaHHBIM METOAUKAM C oﬁpaﬁoncoﬁ H AaHAJIU30M pe3yjabTaToB

3HaThL - OCHOBHBIC MMOAXOAbI K MOACITIUPOBAHUIO TCXHUYCCKUX 00BEKTOB U TEXHOJIO-
THYCCKUX IMPOLECCOB,
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CTpyKTYypHBIH
3JIEMEHT
KOMITCTEHIINH

[Tnarupyemblie pe3ynbTaThl 00yUeHUS

- METOJUKY paboThl B CTAHAAPTHBIX MAKETaX U CPEACTBAaX aBTOMATHU3MPOBaH-
HOT'O MPOEKTUPOBAHUS NPU MOJAEIUPOBAHUN TEXHUYECKUX OOBEKTOB U TEXHO-
JIOTMUYECKUX MPOLIECCOB MPH ITPOBEACHNUN HAYUHBIX MCCIIEJOBAHUM;

- METO/Abl U METOJAMKH OOpabOTKM M aHajiu3a Pe3yIbTaTOB MOJCIUPOBAHHUS
TEXHUYECKMX OOBEKTOB M TEXHOJOTMYECKUX IPOLECCOB C MCIOJIb30BaHHEM
CTaHJIAPTHBIX [1AKETOB U CPEACTB ABTOMATU3UPOBAHHOIO IPOEKTUPOBAHNUS.

YmMmern

- HPUMCHATH OCHOBHBIC MOAXOABI K MOJACIUPOBAHHUIO TCXHUYCCKUX 00BEKTOB U
TEXHOJIOTHYCCKHUX ITPOLECCCOB;

- IPUMCHATH MCTOAUKY paGOTbI B CTAaHAAPTHBIX MAaKETax U CPCACTBAX aBTOMaA-
TU3HUPOBAHHOI'O IIPOCKTUPOBAHUA IIPHU MOACTIUPOBAHUN TEXHUYECCKUX 00BEKTOB
1 TCXHOJIOTHYCCKUX ITPOUCCCOB;

- IPUMCHATDb MCTObI O6pa6OTKI/I " aHaJIM3a pe3yJIbTaTOB MOACIINPOBAHUS TCX-
HUYCCKUX OOBEKTOB M TEXHOJOIMYCCKHUX mponeccoB C UCIIOJIb30BAHUCM CTaH-
JApPTHBIX IIAKECTOB U CPCACTB dABTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHMA.

Braaners

- HaBBIKAMHU NPUMEHEHHS IOAXO0J0B K MOJEIHPOBAHUIO TEXHUYECKHX OOBEK-
TOB U TEXHOJIOTMYECKUX IIPOLIECCOB;

- HaBbIKAMU pabOThl B CTAaHJAPTHBIX MAKETaX U CPEJICTBAX aBTOMAaTU3UPOBaH-
HOT'O MPOEKTUPOBAHUS IPU MOJECITUPOBAHUU TEXHUYECKUX OOBEKTOB U TEXHO-
JIOTUYECKHUX ITPOLIECCOB;

- HAaBBIKAMH IPUMEHEHHUS METOAO0B 00pabOTKH M aHaiIM3a pe3ysIbTaTOB Mojie-
JIUPOBaHUSl TEXHUYECKUX OOBEKTOB M TEXHOJOTUYECKUX IPOLIECCOB C HUCIOJIb-
30BaHUEM CTAHJAPTHBIX ITAKETOB U CPEICTB aBTOMATU3UPOBAHHOIO IPOCKTH-
pOBaHUSI.

IIK-3 cnoco0HOCTHI0 NPUHUMATH yYacTHe B padoTax Mo COCTABJIEHUIO HAYYHBIX OTYETOB MO BbI-
NOJTHEHHOMY 3a[aHHI0 H BHEAPATH Pe3yJbTAThbl HCCIEI0BAHUI U Pa3paboTOK B 00J1aCTH TEXHOJI0-
THYeCKHX MAaIIMHAX U 000PYI10BaHUS

3HaTh

- TpaBWia COCTAaBJICHHS HAyYHBIX OTYETOB MO  BBINOJHEHUIO  HAy4HO-
HCCIIEIOBATENBCKUX PadoT;

- MCTOJAUKY BHCAPCHHA PE3YJIbTATOB HAYUYHBIX I/ICCJ'ICI[OBaHI/Iﬁ B TMPOMBIIIJICHHBIX
YCIIOBHSIX.

YMmern

- IPUMEHATh NpPaBHJA COCTABICHHMS HAYYHBIX OTYETOB IO BBIMOJHEHUIO HAy4YHO-
HCCIIEI0OBATENBCKUX PabOT M MOJTOTOBKH COMPOBOIUTENHHOMN JIOKYMEHTAIHN;

- IPUMEHATh METOJUKY BHEAPEHUS PE3yJIbTaTOB HAYYHBIX UCCIECIOBAHUN B ITPOMBILI-
JICHHBIX YCIIOBUSIX.

Bnagerts

- HaBbIKaMH1 TPUMCHCHHS IIPaBUJI COCTABJICHUA HAYUYHBIX OTYCTOB,
- HaBbIKaMHW NPUMCHCHHUA MCTOAUK BHCAPCHHNA PE3YJIbTATOB HAYYHBIX HCCJIC,Z[OBaHI/IfI B
ITPOMBINIIJICHHBIX YCJIIOBUAX.

IIK-4 cnoco0HOCTHIO yYdyacTBOBaTh B paﬁoTe Ha/l HHHOBAIIMOHHBLIMHU MPOCKTAMH, UCITOJb3YyH 0a3o-
BbI€ METO/IbI HCCJIEA0BATEIbCKOM 1eATEILHOCTH

3HaTh - Tansl pa3pabOTKU UHHOBAIIMOHHBIX MTPOEKTOB;
- METOJUKY HCCIIEOBAaTeNbCKOM paboThl Mpu pa3pabOoTKe WHHOBAIIMOHHBIX
ITPOEKTOB.

YmMmeth HCMOJIb30BaTh Oa30BbIe METOJIbI UCCIIEOBATENBCKOM AEATEIBHOCTH MIPU pa3pa-
0OO0TKE MHHOBAIIOHHBIX IPOEKTOB.

Bnagers - HaBBIKAMHU HCIIOJIB30BaHMUs 0a30BbIX METOJOB HCCIEIOBATENBCKOM JEATeNb-

HOCTH TpH pa3paboTKe HHHOBAIIMOHHBIX MPOEKTOB;
- HaBBIKAMHU TPUMEHEHUs] METOAMKH HCCIIEI0BATEIbCKONW paboOThl MpH paspa-
00TKE MHHOBALIMOHHBIX IIPOEKTOB.




4 CTpyKTYypa U Cco/iepKaHue TN CHUILTTUHbI

Obwas mpyooemxocms oucyuniunvl cocmasisem 3 zawemuolx eounuy 108 axao. uacos, 6 mom uucne:

— KOHTaKTHas pabora — 12,7 akan. yacos:

— aynurtopHas — 12 akaj. 4acos;
— BHeayautopHas — 0,7 akaza. 4acoB

— camocrosTenbHas padora — 91,4 akaj. 4yacos;

— TMOATOTOBKA K 3a4ery — 3,9 akaj. yaca.

AynuTtopHas
KOHTaKTHas paboTa
(B akaj. yacax)
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1. BBenenue B qTUCHUTIITUHY 5105 CamocTosiTeTbHOE U3yUYCHHE 1IK-13y6
JTUTEPaTypHI
HToro no pazneny 5 105
2. Dranbl OpraHU3alyy HaydHBIX ucciemoBa-| 5 | 0,5 22,5 [ToaroroBka Kk TECTHPOBAHUIO TectupoBanue 1IK-33y6
HUU 1IK-43y8
HToro no pazneny 5 0,5 225 TecTupoBanue
3. AHanTUTHYECKHE METOMAbl Hay4HBIX HcCe-| S
JIOBAaHU U
3.1. Maremarnyeckue Meronbl ucciemo-| 5 | 0,5 2 22,5 [ToaroroBka [TpakTudeckas pabota 1IK-23y6
BaHMS K MPAaKTHIECKOMN paboTe
3.2. BeposTHOCTHO-cTaTHCcTHYeckne Me-| 5 | 0,5 CamocrosiTenbHOE U3yUYEeHHE 1IK-23y6
TOJIBI MCCIICTOBAHMSI JUTEPATYPBI
HTroro no pasneny 5 1 2 22,5 IIpakTnyeckas padora
4. MeToibl SKCTIEpUMEHTANBHBIX UCCIENOBa-| S
HUH
4.1. ®usnyueckoe MOJECIUPOBAHNE 3 1 |4/41 22,5 [ToaroroBka Jlaboparopnas pabota 1IK-23y6
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K JabopaTtopHoii pabore
HToro no pazneny 5 1 |4/41 22,5 JlabopaTopHasi padora
5 Craruueckuii U KMHETUYECKHM MOAXOX K| 5 1 2 23,9 ITonroroska [TpakTrueckas pabota 1IK-23y6
OTIpEeJICTICHUIO TTOKa3aTesield 0e30TKa3HOCTH U K MPAaKTHYECKOU padoTe
JI0JITOBEYHOCTH HArPY)KEHHBIX JeTaleh
Hroro no pazneny 5 1 2 23,9 IIpakTHyeckas padora
Hroro 3a cemectp 5 4 (441 | 4 1IK-13y¢
KonTtposabnas paéora 1IK-23y6
3aver 1IK-33y6
1IK-43y8
HToro mo tucuuIjinHe 5 4 | 4/41 4 91,4 1IK-13y8
1IK-23y6
3auver
1IK-33y8
1IK-43y8

M — B TOM ymcCIe, Yackl, OTBEJCHHBIE HA padOTy B MHTEPAKTHBHOM (popMe.




5 O6pa3oBaTe/ibHble  HHPOPMAIHOHHbIE TEXHOJIOTHH

Jlis ycBOeHUs CTyeHTaMu 3HaHUW Mo JucuuiuiiHe « OCHOBBI HayUHbIX MCCIEA0BAHUNY MPU-
MEHSIIOTCS TPAIULMOHHAs TEXHOJIOTUs 00y4eHUs, BKIIIOUYaKoIias B ce0s1 00bsICHEHUs IpernojjaBa-
TEJIS Ha JIEKIUAX, CAMOCTOSTEIbHYIO paboTy ¢ y4eOHOH U CIPaBOYHOM JIUTEpaTypoOl MO JANUCIH-
IUIMHE, pa0oTy Ha NPAKTUYECKUX 3aHATUAX U T.I1.

B xozae u3noxeHus JEKIUOHHOTO MaTepHalia UCIIONb3YIOTCS MPE3CHTAINH, TIJIaKaThl M0 TEMe
3aHATUH, HarBIIHBIE MocoOms. Ha 3aHATHAX CTYJEHTHI BBHINOJHSIOT 3a/IaHHMsl HA M3yYCHHE B
paMKax MporpaMMbl Kypca TeM | MPo0ieM, He BBIHOCUMBIX Ha JICKIIUU U MPAKTUYCCKUE 3aHATHUS;
3aMoOJHAIOT BCJIEHA 3a TPEIoaBaTeIeM CXEMbl, TaOJUIBI 10 M3yYaeMON TEeMAaTHUKE; MPUBOJIAT
COOCTBEHHBIE MPUMEPHI, OUEBUIHO IMOATBEPKAAIOIINE U3JIaraeMblii MaTepUal.

Jls peanzanuy peryCMOTPEHHBIX BUOB Y4eOHOU paboOThl B KaueCTBE 00pa30BaTEIbHBIX
TEXHOJIOTUH B InpenoaaBaHv AUCHHUIIIMHBL «OCHOBEI Hay4YHBIX I/ICCJIC[IOBaHI/If/'I» HCIIOJIB3YHOTCA
cneyuaiu3uposantble UHmepaxKkmueHbsle MEexXHO102HU .

— Jlekuus «oOpatHO# CBs3M» — JieKIusA-0Oecenna, JCKIUs-TUCKYCCHsl.

— CemuHap-IUCKyccUsi — KOJUIEKTUBHOE OOCYXKIEHHE KaKOro-IMOO CIOPHOTO BOIIPOCa,
po0JIeMBbI, BBISIBJICHUE MHCHUH B TPyIIIe (MEXTPYIIIOBOM JHUANIOT, JUCKYCCHSI KaK CIIop-
JIAaJsor).

CamocTtosTenbHas paboTa CTUMYIUPYET CTYIEHTOB B IPOIECCE MOATOTOBKH K MPAKTHUYECKUM
3QHSTUSIM U HTOTOBOM arrecraiguu.

6 YueOHO-MeTOANYECKOE 00ecTieueHle CAMOCTOSITeILHOH padoThl 00yUaommuXxcst

[TpumepHBIil NepedyeHb BOIPOCOB C BapUaHTaMU OTBETOB K TECTY 10 BTOPOMY paszeiy
JUCLIUTUIMHBL:
1. MakerupoBanue

1.1.  ocHOBaHO Ha COOIIOIEHUH MEXIYy OOBEKTOM U MOJENBIO TOJBKO T€OMETPUUYECKO-
ro 1nojoOus u sBIseTCs TPyObIM NPUONMKEHHUEM K pEalIbHbIM SIBJICHHUSIM M IpO-
eccam.

1.2. mpemycMaTpuBaeT BOCCO3IaHUE B MOJAEIH TEX e CaMbIX (PU3MUYECKHX MOJIEH, KO-
TOpBIE IEHCTBYIOT B 00BEKTE, HO U3MEHEHHBIX 110 CBOUM a0COJIIOTHBIM 3HAYEHU-
SIM B COOTBETCTBHH C MACIITA0OM MOJIETUPOBaHUS (KpUTEPHEM TTOTO0US).

1.3. mpexycMaTpuBaeT 3aMEHY B MOJEIM 10 CPABHEHHUIO C OOBEKTOM OJHUX (u3nde-
ckux nojeit npyrumu. IIpu 3ToM ucnonb3yercs cpena, KoTopas BeAeT cedsl aHa-
JIOTHYHO PEalbHOMY OOBEKTY U OMMCHIBAECTCS aHAJIOIMYHBIMU MaTeMaTUYE€CKUMU
3aBUCHUMOCTSIMHU.

1.4,  gBnseTcs METOAOM M3Y4EHHUs MPOLECCOB U SIBJICHHM, 51 KOTOPBIX M3BECTHO Ma-
TeMaTuueckoe onucanue. OHO Ga3upyercs Ha OOLIMX 3aKOHAX MPUPOIBI U MpH-
MeHeHUU (GopMbl 3anmucH (popManmuszanun) TUX 3aKOHOB JJIsi KOHKPETHOTO sIBJIE-
HUS WM Tpouecca. MoennpoBaHue COCTOUT B BOCTIPOU3BECHUH COCTOSIHUS CH-
CTEMBI C COXPaHEHUEM JIOTHYECKOH CTPYKTYpPHI B3aUMOCBSI3U 3JIEMEHTOB, UX (u-
3UYECKOT0 COJEPKaHUS U MOCIIEI0BATEIbHOCTH CMEHBI COCTOSTHUI BO BPEMEHHU.

2. ®u3uveckKoe MOJIEIMPOBAHUE

2.1.  OoCHOBaHO Ha COOJIOJCHUH MEKIY OOBEKTOM U MOJIENBIO TOJIEKO T€OMETPHUECKO-
ro NMoJo0us M SBJIAETCS TPYOBbIM NPUOIMIKEHUEM K PEaTbHBIM SIBICHUSM H IPO-
Leccam.

2.2.  TpemycMaTpHBaeT BOCCO3JAaHHME B MOJIEIH TEX XK€ CaMbIX (PH3MUECKUX IOJIeH, KO-
TOpBIE IEHCTBYIOT B 00BEKTE, HO M3MEHEHHBIX [0 CBOUM a0COJIOTHBIM 3HAYEHU-
SIM B COOTBETCTBHH C MACIITA0OM MOJCTUPOBAHUS (KPUTEPUEM TIOI00MS).

2.3. mpeaycMarpuBaeT 3aMEHY B MOJENH 10 CPaBHEHHIO ¢ OOBEKTOM OAHUX (pusmue-
ckux noseil npyrumu. IIpu sToM ucnonb3yercs cpena, KoTopas BeaeT cedsl aHa-
JIOTHYHO PEaTbHOMY OOBEKTY M ONHCHIBACTCS aHAJOTMYHBIMU MaTEeMaTUYECKUMU
3aBUCUMOCTSIMH.



2.4.

SIBISIETCSI METOJIOM M3YYEHHS MPOIIECCOB M SBICHUM, JUII KOTOPBIX U3BECTHO Ma-
Tematudeckoe onucanue. OHO Gazupyercs Ha OOMIMX 3aKOHAX MPUPOABI U IpU-
MeHeHHH (QOpMBI 3anucH (HopMaar3anni) STUX 3aKOHOB JJISI KOHKPETHOTO sIBJIE-
HUSI WM TIporiecca. MoJeTMpoBaHie COCTOUT B BOCIPOU3BEICHUU COCTOSIHUS CH-
CTEMBI C COXPaHEHHEM JIOTHYECKOI CTPYKTYpBl B3aHMOCBS3H 3JIEMEHTOB, UX (H-
3MYECKOT0 COZIEPIKAHUS U MOCIET0BATEILHOCTH CMEHBI COCTOSTHUI BO BPEMEHH.

AmnHanorosoe MOICINPOBAHUEC

3.1.

3.2.

3.3.

3.4.

OCHOBAHO Ha COOJIIOJICHUN MEXIY 0OBEKTOM M MOJEIBIO TOJIBKO T€OMETPUIECKO-
ro nojoOus M sBISETCS TPYObIM MPUOIMKEHUEM K PEAbHBIM SIBICHUSAM U IPO-
Leccam.

[peycMaTpuBaeT BOCCO3/aHNE B MOJIETIH TeX K€ caMbIX (PU3NYECKUX MOJeH, KO-
TOpBIE IEHCTBYIOT B 00OBEKTE, HO U3MEHEHHBIX IO CBOMM a0COIIOTHBIM 3HAYEHU-
SIM B COOTBETCTBHH C MACIITA0OM MOJICTUPOBaHUS (KPUTEPHUEM TTI0I00MS).
MpeyCMaTpUBACT 3aMEHY B MOJICNIH MO CPABHEHHUIO C OOBEKTOM OJTHHX (pU3UUe-
ckux mojeit npyrumu. [Ipu 3ToM ucnonb3yercs cpena, KoTopas BeAeT ceds aHa-
JIOTHYHO PEATbHOMY OOBEKTY M ONHCHIBACTCS aHATOTMYHBIMH MaTeMaTHYECKUMHU
3aBHUCHUMOCTSIMHU.

SBIISICTCS. METOIOM M3YYEHHUS TPOLIECCOB U SBIICHHM, I KOTOPBIX M3BECTHO Ma-
teMaTuueckoe onucanue. OHO Gazupyercs Ha OOLIUX 3aKOHAX MPUPOIBI U MPU-
MeHeHnu (GopMbl 3anmucH (popManu3anun) STHX 3aKOHOB JJISi KOHKPETHOTO SIBJIE-
HUS WM Tporecca. MoaenupoBaHue COCTOUT B BOCIIPOU3BEACHUU COCTOSIHUSI CH-
CTEMBI C COXPaHEHUEM JIOTHUECKOW CTPYKTYPHI B3aUMOCBSI3U 3JIEMEHTOB, UX (u-
3UUYECKOTO COJEPKAHUS U IMOCIEeI0BATEIbHOCTH CMEHBI COCTOSTHUI BO BPEMEHH.

MaremaTrnueckoe MOAECIMPOBAHUE

4.1.

4.2.

4.3.

OCHOBAHO Ha COOJIIOICHUN MEXAY 0ObEKTOM U MOJEIBIO TOIbKO T€OMETPUUYECKO-
ro 1noaoOus M sBIseTCs TPYObIM MPUOIMKEHUEM K pealbHbIM SBICHUSM U IPO-
eccam.

IpelycCMaTpuBaeT BOCCO3/1aHUE B MOJIETH TEX K€ CaMbIX (PU3NYECKUX MOJEH, KO-
TOpBIE IEHCTBYIOT B 00BEKTE, HO M3MEHEHHBIX 110 CBOUM a0COJIOTHBIM 3HAYEHU-
SIM B COOTBETCTBHH C MACIITA0OM MOJIETUPOBAHUS (KPUTEPUEM TIOI00MS).
IpeJycMaTpUBaeT 3aMEHY B MOJIEIH 0 CPABHEHUIO C OOBEKTOM OJHUX (u3nye-
ckux nojeit npyrumu. IIpu 3ToM ucnonb3yercs cpena, KoTopas BeAeT cedsl aHa-
JIOTUYHO PEalbHOMY OOBEKTY M OMMCHIBAECTCS aHAJTOIMYHBIMU MaTeMaTHYE€CKUMU
3aBUCHUMOCTSIMHU.

Ananutuyeckue METO/Ibl UCCIIEJOBaHUI

5.1.

5.2.

MO3BOJISIIOT U3y4yaTh MPOLIECCHl HA OCHOBE MaTe€MaTHYECKHX MOJIENeH, KOTOphIe
MOTYT OBITh NpE/ICTaBIECHbl B BUJE (PYHKILUI, ypaBHEHUH, CCTEM YpaBHEHUH, B
OCHOBHOM (D pepeHInalIbHBIX WM UHTErpadbHbIX. OOBIUHO B Hayajue CO3JaloT
rpyOyro MoJieNib, KOTOPYIO 3aTeM, IOCiIe €€ UCCIIeOBaHus, yTOuHA0T. Takas mMo-
JIeJ1b MTO3BOJISIET JOCTATOYHO MOJIHO U3y4YaTh PU3NYECKYIO CYIIHOCTh SIBJICHHUS.
MO3BOJISAIOT IIyOOKO M3YyYUTh MPOIECCHl B IMpejeinax TOYHOCTH TEXHUKHU JKCIIe-
pUMEHTa, OCOOEHHO T€ MapaMeTphl, KOTOPBIE MPEACTABIAIOT HauOOIbIINNA HHTE-
pec. OnHako pe3yiabTaThl KOHKPETHOTO SKCIEPUMEHTa HE MOTYT OBITh pacrpo-
CTpaHEHBI Ha JPYTOM MPOIIECC, TaXKe BeCbMa OJU3KUI TTO CBOCH CYTH.

SKCHepI/IMCHTaHBHLIC METOJIbI UCCIICAOBAaHUI

6.1.

6.2.

MO3BOJISIIOT M3Yy4aTh IPOLIECCHl HA OCHOBE MaTEMAaTUYECKUX MOJAEIEH, KOTOpbIE
MOTYT OBITh NpE/CTaBICHbl B BUJEC (PYHKIUI, ypaBHEHUH, CUCTEM YpaBHEHUH, B
OCHOBHOM (D pepeHInalIbHbIX WM UHTErpagbHbIX. OOBIUHO B Hayajue CO3Jal0T
rpyOyro MoJienb, KOTOPYIO 3aTeM, IOCiIe €€ UCCIeOBaHus, yTOUHAI0T. Takas mMo-
JIeJTb TI03BOJISIET 10CTaTOYHO MOJIHO U3Yy4aTh (PU3NYECKYIO CYIIIHOCTb SIBJICHUS.

MO3BOJISIOT IIyOOKO M3YyYUTh MPOIECCHl B Mpeleiax TOYHOCTH TEXHUKH HKCIIe-
pPUMEHTa, OCOOEHHO T€ IapaMeTphl, KOTOPbIE MPEACTABIAIOT HAaUOOJIBIINNA HHTE-



pec. OgHaKo pe3ynbTaThl KOHKPETHOTO 3KCIEpUMEHTa HE MOTYT OBITh pacrpo-
CTpaHEHBI Ha APYTOH MmpoIriece, Jaxe BechMa OJTU3KH 110 CBOSH CYTH.

7. DTarbl HAy4YHO-UCCIIEI0BATEIbCKOM PabOTHI (HECKOIbKO 8APUAHNIOE OMEema)

7.1.  ®opMyIHpPOBKA TEMbI
7.2.  ®opMyIHMpOBaHUE LEIH U 334 UCCIIETOBAHUS
7.3. MonenupoBanue
7.4.  DKcnepuMeHTaJIbHBIC UCCIEIOBAHUS
7.5.  AHnanu3 u opopmIIeHUE PE3yIHTaTOB HAYYHBIX HCCIIETOBAHUI
7.6.  BHenmpeHue pe3ysbTaTOB U ONPEICIeHNE YKOHOMUYECKON 3P (HEeKTUBHOCTH

Hcxonnble JaHHBIE OJ15 npaKTn'{ecxoﬁ paGOTLI Ha TeMy «MaTeMaTHYeCKHE METOAbI HC-

CJIeJ0OBaHUM»
EavHuua BapuaHTt
HaumeHoBaHue napametpa
u3mepeHua 1 2 3 4 5 6 7 8 9 10
PacTarmsatowan cuna H 1500 1400 1300 1200 1100 1050 1200 1350 1500 1650
[nameTp cTepxKHA MM 5 5,25 5,5 5,75 6 6,25 6,5 6,75 7 7,25
[17MHa cTepxHs m 0,75 0,765 0,78 0,795 0,81 0,825 0,84 0,855 0,87 0,885
HasHaueHHbI pecypc CyTKM 12 14 16 18 20 22 20 18 16 14
Mogaynb ynpyrocu Mra 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogaynb cagura Mra 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadduumeHT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
TBepaocTb MaTeprana no Bukkepcy MMa 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700
MnoTHOCTb MaTepuana KI'/M3 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Paboyan TemnepaTtypa MaTepuasna CTepsKHs °C 55 55 55 55 55 55 55 55 55 55
SHTaNbNUA NNABNEHUA B XKUAKOM COCTOAHUM ,EL)K/MM3 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YAC/LHaA TeNNIOEMKOCTL MaTepuana (npu Dow/(kr°C) | 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpagycos)
KoauumerT aunelinoro Tennosoro pacupenys wm/(m°C) | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2-10°
maTtepuana getanm
SHEPIVA AKTUBALUN NPOLECEa PaspyLieHWs ow/m® | 1,73-10° | 1,73-10" | 1,73-10° | 1,73-10" | 1,73-10° | 1,73-10"° | 1,73-10" | 1,73-10"° | 1,73-10"° | 1,73-10"°
MEXAaTOMHbIX CBA3EN
KoadppuumeHT HepaBHOMEPHOCTH pacnpeaeneHuns
BHYTPEHHEN 3Heprum No o6bEMY HarPYKEHHOW 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
netanu
Yucno Asoraapo m> 0,86:10”° | 0,86:10” | 0,86:10”° | 0,86:10*° | 0,86:10”° | 0,86:10*° | 0,86:10*° | 0,86:10”° | 0,86:10*° | 0,86-10%°
MocToAHHaA Mnakka Oxc 662610 (6,626-10>|6,626:10**|6,626:10* | 6,626:10™ | 6,626-10** | 6,626-10™ | 6,626:10** | 6,626-10** | 6,626-10™*
YHUBEpCanbHas ra3oBas NOCTOAHHaA w/(m*K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
MocToanHan BonbLmaHa [k/K 1,38:1072 | 1,38:10% | 1,38-107 | 1,38-10% | 1,38-10% | 1,38-10> | 1,38-107 | 1,38-107 | 1,38-107 | 1,38-10%
EpuHuua B T
HaumeHoBaHue napamerpa =
usmepeHua 11 12 13 14 15 16 17 18 19 20
PacTArvBalowan cuna H 1700 1750 1800 1850 1900 1870 1840 1810 1780 1750
JnameTp cTepxHA MM 7 6,75 6,5 6,25 6 5,75 5,5 5,25 5 4,75
[NvHa cTepKHA M 0,87 0,855 0,84 0,825 0,81 0,795 0,78 0,765 0,75 0,735
Ha3sHaueHHbI pecypc CyTKMn 12 10 8 6 9 12 15 18 21 24
Mogynb ynpyrocTu Mna 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogaynb cagura MMa 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadduumeHT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
TBepaocTb MaTepuana no Bukkepcy MMa 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700
MAOTHOCTL MaTepuana Kr/m 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Pabouan TemnepaTypa MaTepuasa CTepKHA °C 55 55 55 55 55 55 55 55 55 55
SHTaNbNUA NNABNEHUA B XKUAKOM COCTOAHUMU p'»(/MNP 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YANoHaR TENIOEMKOCTL MaTepyana (npi LI/ (kr-°C) 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpagycos)
KoaduuvenT nnelinoro Tennosoro pacluupeny wm/(m°C) | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,210° | 1,2:20° | 1,2:10° | 1,210° | 1,2:10° | 1,210°
maTtepuana getanu
SHEpIUA AKTUBALM NPOUECEa paspyLIeHUA ow/m® | 1,73-10° | 1,73-10° | 1,73-10° | 1,73-10" | 1,73-10° | 1,73-10"° | 1,73-10" | 1,73-10"° | 1,73-10" | 1,73-10"°
MeXAaTOMHbIX CBA3en
KoadbdpuumeHT HepaBHOMepHOCTM pacnpeseneHuns
BHYTPEHHEN 3Heprun no o6bEMY HarpyKEHHOWM 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
Aeranu
Yncno Asoragpo 'S 0,86:10% | 0,86:10” | 0,86:10” | 0,86:10% | 0,86:10” | 0,86:10” | 0,86:10% | 0,86:10”° | 0,86:10”° | 0,86-10%
MocTosHHas Maakka Oxc 662610 (6,626:10|6,626:10**|6,626:10* | 6,626-10™ | 6,626:10°** | 6,626-10* | 6,626:10°* | 6,626-10** | 6,626-10™
YHMBepcasibHas ra3osas NoCTOAHHasA [ok/(m>K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
NocToaHHas BonblmaHa Lk/K 1,38:102 | 1,38:10% | 1,38-10% | 1,38-10% | 1,38:10% | 1,38-10% | 1,38:10% | 1,38-10% | 1,38-10% | 1,38-10%
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EavHuua BapuaHTt
HaumeHoBaHue napameTtpa
M3mepeHna 21 22 23 24 25 26 27 28 29 30
PacTarmsatowan cuna H 1720 1690 1550 1410 1270 1480 1690 1900 2110 2320
[IMameTp cTepxHs MM 45 4,25 45 4,75 5 525 55 5,75 6 6,25
[17MHa cTepxHs m 0,72 0,7 0,75 0,775 08 0,825 0,85 0,875 0,9 0,925
HasHaueHHbI pecypc CyTKM 27 30 33 36 30 24 18 12 6 12
Mogaynb ynpyroc Mra 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogaynb cagura MMa 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadduumeHT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
TBepaoCTb MaTepuana no Bukkepcy Mna 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700
MNnoTHoOCTb MaTepuana KI'/M3 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Paboyan TemnepaTtypa MaTepuasna CTepsKHs °C 55 55 55 55 55 55 55 55 55 55
SHTaNbNUA NNABNEHUA B XUAKOM COCTOAHUM ,EL»(/MM3 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YAC/LHaA TENNIOEMKOCTL MaTepuan (npu ow/(kr°C) | 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpagycos)
Koa WULUEHT IMHEMHOrO TENI0BOTO pPaclMpeHus
bbuy P P m/(m-°C) 1,2:10° | 1,2-10° | 1,210° | 1,2:10° | 1,2°10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10°
maTtepuana getanm
JHeprusa akTMBaL MM NPOLLECCca paspyweHns
P KA npok Paspy Dox/m® 1,73-10° | 1,73-10"° | 1,73-10"° | 1,73-10"° | 1,73-10"° | 1,73-10"° | 1,73-10° | 1,73-10"° | 1,73-10"° | 1,73-10™
MeXXaTOMHbIX CBA3Een
KoadppuumeHT HepaBHOMEPHOCTH pacnpeaeneHus
BHYTPEHHEN 3Heprum No 06bEMY HarPYKEHHOW 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
netanu
“Yncno Asoragpo w? 0,86-10” | 0,86-10” | 0,86:10” | 0,86-10% | 0,86:10”° | 0,86-10” | 0,86-10” | 0,86:10”° | 0,86-10” | 0,86-10”
MNocToaHHas MnaHka Owxe  |6,626:10%|6,626:10°*(6,626:10°|6,626:10°*|6,626:10 | 6,626:10*|6,626:10*| 6,626-10*| 6,626-10* | 6,626:10°*
YHMBEpCa/bHAA ra30BaA NOCTOAHHAA ok/(mM*K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
MocTosiHHas BosblMaHa /K 1,38:10% | 1,38-10% | 1,38-10% | 1,38-10% | 1,38-107 | 1,38-10% | 1,38-10> | 1,38-107 | 1,38:10” | 1,38-107
I/ICXOIIHLIC JAaHHBIEC JIST NPAKTUYC€CKOMU paGOTm Ha TEMY «CTaTnyecKuii U KUHETHYe-
CKMH MOAX0J K OIIPECACICHHIO MOKa3aTeJIeH 0€30TKa3HOCTH M AOJITOBEYHOCTH HAI'PYKEH-
HBIX A€TaJICn»
EavHuua BapuaHTt
HanmeHoBaHue napameTtpa
u3mepenuna 1 2 3 4 5 6 7 8 9 10
1500, 2000, 1200, 1800, 1700, 2100,
W3rnbatowasn cuna H 2150, 2300 1400 1300 1200 1900, 2200 1050 1200 1350 2250, 2400 1650
1200, 1450, 1100, 1250, 1250, 1550,
PacTarvBatowan cuna H 1700 e 1800 1850 1900 | S | 1840 1810 1780 | Jeno 1750
JnameTp cTepxHA MM 35 25,25 25,5 35,75 29 26,25 36,5 27,75 29 31,25
[vHa cTepskHA M 0,75 0,765 0,78 5 3,330,85 0,81 0,825 0,84 [ g’;i 220 0,87 0,885
HasHaueHHbIl pecypc CyTKM 4 6 8 10 8 6 5 4 3 2
Mogy/ib ynpyrocTv Mra 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogynb cagura Mra 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadpduumeHT NMyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
1200, 1400, 1340, 1480,
TeepaocTb maTepuana no Bukkepcy MMa 1800 1600 1900, 2500 1200 1000 1250 1950, 2100 2150 2600 3050
MnoTHOCTb MaTepuana Kr/M3 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Paboyan TemnepaTypa matepuasna CTepHsA °C 55 35 25 45 20 40 15 50 15 20
SHTaNbNUA NNABNEHUA B KUAKOM COCTOAHUN p'»(/MNF 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YAC/bHAA TeNIOGMKOCTb MaTepHana (mpu Dow/(kr-°C) 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpagycos)
Koa MLMEHT IMHEMHOTO TEMNIOBOrO pacluMpeHnsa
bu P P wm/(m°C) | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10°
marepuana getanu
DHeprua akTMBaLMM NpoLecca paspyLieHna
P L npouecca paspy Lok/m® 1,73-10° | 1,73-10° | 1,73-10° | 1,73-10% | 1,73-10*° | 1,73-10" | 1,73-10°° | 1,73-10° | 1,73-10°° | 1,73-10%
MEeXAaTOMHbIX CBA3en
KoaddunumeHT HepaBHOMEPHOCTU pacnpeseneHums
BHYTPEHHel 3Heprm no 06bEMY HarpysKeHHo 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
netanv
Uncno Asoraapo 'S 0,86:10” | 0,86:10” | 0,86:10% | 0,86:10” | 0,86:10% | 0,86:10” | 0,86:10% | 0,86:10%° | 0,86:10”° | 0,86-10”
MoctoaHHas Mnaka L 6,626:10°* | 6,626:10>* | 6,626:10>* | 6,626:10*|6,626-10°>* | 6,626:10>*| 6,626-10>* |6,626-10>* | 6,626:10>* | 6,626:10>*
YHWBepcanbHan rasoBas NOCTOAHHanA Iok/(m*K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
MNoctonHHas BobMaHa Lx/K 1,38:10% | 1,38:107 | 1,38-10% | 1,38-10%° | 1,38-107 | 1,38:10% | 1,38-10% | 1,38-107 | 1,38-10 | 1,38-107
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EavHuua BapuaHt
HaumeHoBaHue napameTtpa
u3mepenus 11 12 13 14 15 16 17 18 19 20
1200, 1800, 1700, 2100, 1230, 1600,
WU3rubatowasn cuna H 1500 1400 1900, 2200 1200 1100 2250, 2400 1200 1350 1500 1950, 2100
1100, 1250, 1250, 1550,
PacTaruBatowan cuna H 1700 1750 1800 1500, 2150 1900 1870 1600, 1750 1810 1780 1750
[vameTp cTepHA MM 32 33,75 32,5 31,25 30,5 28,75 31,5 29,25 32 31,75
[UmHa crepwHs M g7 [970000B g4 0,825 0,81 0,795 078 0765 [WTOROR o735
HasHaueHHbI pecypc CyTkn 4 6 8 10 8 6 5 4 3 2
Mogyb ynpyrocTvu MMa 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogy”b cagura Mra 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoaddumumeHT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
1300, 1500, 1340, 1580, 1100, 1500,
TsepaocTb maTepuana no Bukkepcy MMa 1900, 2700 1350 1450 1550 1950, 2200 1950 2150 1700, 2500 2550 2750
MN0THOCTL MaTepuana Kr/m 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Pabouan TemnepaTypa matepuasa CTepsKHA °C 55 35 25 45 20 30 40 50 15 20
DHTaNbMMA NNaBAEHUA B XKUAKOM COCTOAHUN ,D,)«/MM3 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
yAeﬂbHaR Tens0eMKOoCTb maTepuana (I'Ipl/I o
L/ (kr-°C) 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpasycos)
Koa ULMEHT IMHEINHOro TEeNI0BOro paclunpeHms
bduy P P m/(m°C) 1,2:10° | 1,210° 1,2:10° | 1,2:10° | 1,210 | 1,2:10° | 1,2:10° | 1,210° | 1,2°10° | 1,2:10°
maTtepuasa getaam
DHeprusa akTMBaLMK NpoLecca paspyLleHus
MGMZTDMHW CB':aeﬁ pouecca paspy Lok/m® 1,73-10"° | 1,73-10° | 1,73-10" | 1,73-10" | 1,73-10° | 1,73-10" | 1,73-10"° | 1,73-10"° | 1,73-10"° | 1,73-10%
KoadpduumeHT HepaBHOMEPHOCTH pacnpeaeneHus
BHYTPEHHEel 3Heprum no o6bvEMY HarpyXeHHOM 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
aetanm
Yucno Asoraapo w3 0,86:10” | 0,86:10” | 0,86:10” | 0,86:10% | 0,86:10”° | 0,86:10% | 0,86:10” | 0,86-10”° | 0,86:10% | 0,86-10%
NocToaHHasn MnaHka Dxec 6,626:10°* | 6,626:10°>* | 6,626:10** | 6,626:10**|6,626:10>* | 6,626-10**| 6,626-10>*|6,626-10**| 6,626-10>* | 6,626-10>*
YHMBEpPCaNbHaA ra30Bas MOCTOAHHAA [ok/(m>K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
MocToaHHan bobumaHa Oow/K 1,38:10% | 1,38:10% | 1,38-10% | 1,38:10% | 1,38:10% | 1,38-10% | 1,38-10% | 1,38-10% | 1,38:10% | 1,38-10%

Memoouueckue pekomenoauuu no 6bINOJIHEHUIO 1ADOPAMOPHBIX PADOM 8 PAMKAX OUCHU-
naunvl «OCHOBBL HAYUHBIX UCCIE006AHUIL) NPEOCMABICHbL 8 MEMOOUYECKUX YKAZAHUAX:

Anyynos B.11., Kupxun FO.B. Anyynoe A.B. JlabopamopHuwiti npakmukym no oucyuniune «HMc-
cneoosanue Mawur u 060pyo008anus MEMAalIypeUdecKo2o npouzsoocmeay, 4.1. Masnumozopck:

MITY, 2013.

Konmponvnsie padbomol 6blnoaHAIOMCA HA OCHOGE NEPEHIX MPeEX UCMOYHUKOE NOONYHKMA
«Memoouueckue ykazanusy, yKa3aHHvlx 6 pazoene 8 paboueii npozpammot.

HcxonHple qaHHBIE K KOHTPOJIBHOM padboTe

EavHuua BapuaHTt
HaumeHoBaHue napamerpa

u3mepeHns 1 2 3 4 5 6 7 8 9 10
W3rmbarowas cuna H 1500 1400 1300 1200 1100 1050 1200 1350 1500 1650
[lnameTp cTepxHA MM 35 25,25 25,5 35,75 29 26,25 36,5 27,75 29 31,25
[LnvHa cTepxHs m 0,75 0,765 0,78 0,795 0,81 0,825 0,84 0,855 0,87 0,385
HasHaueHHbIN pecypc CyTKN 4 6 8 10 8 6 5 4 3 2
Mogynb ynpyrocTu Mna 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogynb cagura Mna 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadduumeHT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
TeepaocTb maTepuana no Bukkepcy Mna 1800 1600 1400 1200 1000 1250 1700 2150 2600 3050
MAOTHOCTL MaTepuana Kr/m 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Pabouan TemnepaTtypa MaTepuana CTepKHA °C 55 55 55 55 55 55 55 55 55 55
DHTaNbNUA NNABNEHUA B KUAKOM COCTOAHUMU ,q»(/MNF 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
y,CI,Eanaﬂ Tenn0emMKoCTb maTepuana (I'lpl/I

LI/ (kr-°C) 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpagycos)
KoauumenT urelinoro Tennosoro pacupeny m/(m°C) | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,210 | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10°
martepuana getanum
Sneprua 3KTMBALMM MPOLIECCA PASPYLLEHUA ok/m® 1,73-10° | 1,73-10° | 1,73-10° | 1,73-10"° | 1,73-10" | 1,73-10" | 1,73-10° | 1,73-10° | 1,73-10"° | 1,73-10"
MEXAaTOMHbIX CBA3EeU
KoadppuumeHT HepaBHOMEPHOCTH pacnpeseneHns
BHYTPEHHEN 3Heprum no o6bEMY HarpyKeHHOM 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
Aetanu
Yucno Asoragpo w? 0,86-10” | 0,86-10” | 0,86:10” | 0,86-10”° | 0,86:10* | 0,8610” | 0,86-10” | 0,86:10” | 0,86-10” | 0,86-10”
MocTosHHas Maakka Oxc 662610 (6,626:10|6,626:10**|6,626:10* | 6,626-10™ | 6,626:10** | 6,626-10™ | 6,626:10°* | 6,626-10** | 6,626-10™
YHUBEpCa/bHas ra308an NOCTOAHHAA D/(m*K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
NocToaHHas BonblmaHa Lk/K 1,38:102 | 1,38:10% | 1,38-10% | 1,38-10% | 1,38:10% | 1,38-10% | 1,38:10% | 1,38-10% | 1,38-10% | 1,38-10%
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EavHnua BapuaHT
HaumeHoBaHue napameTtpa
M3mepeHna 11 12 13 14 15 16 17 18 19 20

PacTarmsatowan cuna H 1700 1750 1800 1850 1900 1870 1840 1810 1780 1750
[IMameTp cTepxHs MM 32 33,75 32,5 31,25 30,5 28,75 315 29,25 32 31,75
[LnMHa cTepxHs m 0,87 0,855 0,84 0,825 0,81 0,795 0,78 0,765 0,75 0,735
HasHayeHHbI pecypc CyTKM 4 6 8 10 8 6 5 4 3 2
Mogaynb ynpyroc Mra 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogaynb cagura MMa 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadduumeHT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
TBepAOCTb MaTepuana no BukKepcy Mna 1250 1350 1450 1550 1750 1950 2150 2350 2550 2750
MNnoTHoOCTb MaTepuana KI'/M3 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Paboyan TemnepaTtypa MaTepuasna CTepsKHs °C 55 55 55 55 55 55 55 55 55 55
SHTaNbNUA NNABNEHUA B XUAKOM COCTOAHUM ,EL»(/MM3 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YAC/LHaA TENNIOEMKOCTL MaTepuan (npu ow/(kr°C) | 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpagycos)

Koa¢¢uuMeNT MMHeiiHoro TennoBoro pacuMpenis m/(m-°C) 1,2:10° | 1,2-10° | 1,210° | 1,2:10° | 1,2°10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10°
maTtepuana getanm

Sreprs AKTUBALAN TIPOECCa paspyluenua aw/m® | 1,73-10° | 1,73-10"° | 1,73-10° | 1,73-10" | 1,73-10° | 1,73-10° | 1,73-10" | 1,73-10° | 1,73-10" | 1,73-10"
MeXXaTOMHbIX CBA3Een

KoadppuumeHT HepaBHOMEPHOCTH pacnpeaeneHus

BHYTPEHHEN 3Heprum No 06bEMY HarPYKEHHOW 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
netanu

Yncno Asoragpo 'S 0,86:10”° | 0,86:10”° | 0,86:10”° | 0,86:10% | 0,86:10”° | 0,86:10” | 0,86:10”° | 0,86:10”° | 0,86:10%° | 0,86:10%°
MocTosHHaA Mnakka Oxc 662610 (6,626-10™|6,626-10**|6,626-10* | 6,626-10™ | 6,626-10** | 6,626-10™ | 6,626-10°* | 6,626-10** | 6,626-10™
YHMBEPCabHAA ra30Bas NOCTOAHHAA ok/(mM*K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
MocTosiHHas BosblMaHa /K 1,38:10% | 1,38-10% | 1,38-10% | 1,38-10% | 1,38-107 | 1,38-10% | 1,38-10> | 1,38-107 | 1,38:10” | 1,38-107

EavHuua B T
HaumeHoBaHue napametpa =
usmepeHua 21 22 23 24 25 26 27 28 29 30

PacTArviBalowan cuna H 1720 1690 1550 1410 1270 1480 1690 1900 2110 2320
JlnameTp cTepxHA MM 35 25,25 25,5 35,75 29 26,25 36,5 27,75 29 31,25
[NvHa cTepKHA M 0,72 0,7 0,75 0,775 0,8 0,825 0,85 0,875 0,9 0,925
HasHayeHHbIN pecypc CyTKM 4 6 8 10 8 6 5 4 3 2
Mogynb ynpyrocTu Mna 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogynb cagura Mna 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadduumeHT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
TBepaoCcTb MaTepnana no Bukkepcy MMa 1800 1600 1400 1200 1000 1250 1700 2150 2600 3050
MAoTHOCTL MaTepuana Kr/m® 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Pabouan TemnepaTypa MaTepuasa CTepHs °C 55 55 55 55 55 55 55 55 55 55
SHTaNbNUA NNABNEHUA B XKUAKOM COCTOAHUMU p'»(/MNP 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YAGNIoHaR TENIOEMKOCTS MaTepHana (npi LI/ (kr-°C) 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpagycos)

KoauuvenT anelinoro Tennosoro paciupeny wm/(m-°C) | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,210° | 1,2:20° | 1,2:10° | 1,210° | 1,2:10° | 1,210°
maTtepuana getanu

SHEPIUA KTBALN MPOUECEa paspyLIeHUA ow/m® | 1,73-10° | 1,73-10° | 1,73-10° | 1,73-10" | 1,73-10° | 1,73-10"° | 1,73-10" | 1,73-10"° | 1,73-10" | 1,73-10"°
MeXXAaTOMHbIX CBA3EeU

KoaddpuumneHT HepaBHOMepHOCTH pacnpeseneHuns

BHYTPEHHEN 3Heprum No o6bEMY HarpyKeHHOWM 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
Aetanu

Yncno Asoraapo w? 0,86-10” | 0,86-10” | 0,86:10” | 0,86-10” | 0,86:10* | 0,86-10” | 0,86-10” | 0,86:10” | 0,86-10” | 0,86:10”

MocTosHHas Maakka Oxc 662610 (6,626:10*|6,626:10**|6,626:10* | 6,626-10™ | 6,626:10** | 6,626-10* | 6,626:10°* | 6,626-10** | 6,626-10™

YHUBepcanbHan ra3soBas NOCTOAHHanA Iok/(m*K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°

MocrosHHas BonblymaHa /K 1,38:10% | 1,38:10% | 1,38-10” | 1,38:10% | 1,38-10% | 1,38-10% | 1,38:10% | 1,38-107° | 1,38:10% | 1,38-10
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7 OHeHO‘IHBIe cpeacrea AJisi MpoBEeACHUSA l'[pOMe)KyTO‘IHOi/i aTrrecranmuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHUS U OLIEHOYHbIE CPEACTBA JIsl POBEAEHUS MPOMEKYTOYHOM aTTeCTAIUM :

CTpyKTYypHBI
JJIEMEHT
KOMIETEHINU

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

IIK — 1: cocodHo
JII0 IOATOTOBKH

CTHI0 K CUCTEMATHYIECCKOMY U3YYCHUIO Hay‘lHO-TeXHH‘leCKOﬁ HH(l)OpMaIII/IH, OTCYECCTBCHHOIO 3apy6emn0r0 OIbITA 110 COOTBETCTBYHOIIEMY l'IpO(l)H-

3HaTh

- METOJUKY IIOMCKAa M M3Y4YEHUs Hay4YHO-TEXHHUYECKOM
uHpopmanumy;

- METOJIUKY TOUCKA 3apyOeKHOH HAyYHO-TEXHUUECKOU
nHdopmanuu

IlepeyeHp TEOpPETUUECKUX BOMPOCOB K IK3aMEHY:

1.
2.

OOmme cBesieHHs1 O HAyKe U Hay4YHBIX UcclieoBaHUIX. OCHOBHBIE MOHSATHS U OTIPEIEIICHNUS.
Hayunble 3HaHMs, pOpMBI HAYYHOTO 3HAHMSI, METO/IbI UCCIICIOBAHMUI.

VYMmerp - IPUMCHATH MCTOAUKY IIOMCKAa M H3YUYCHHUS HAy4IHO-
. TeMblI 17151 IPOBECHUS TUTEPATYPHOTO U HAyYHOTO 0030pa:
TEXHHUYECKOW HMH(OpMalMU IS MOJATOTOBKH K IPOBE-
N 1. Merozs! OLIeHKH PabOTOCIOCOOHOCTH Y37I0B TPEHUSL.
JCHHUIO HAYUYHBIX MCCIICIOBAHUH,
. 2. Meroapl IMarHOCTUPOBAHHS COCTOSHUSI TEXHUYECKOTO 00BEKTa.
- IPUMEHATH METOIUKY TTOMCKA 3apyOeKHOH HaydHO-
o 3. Mopgenu 0TKa30B TEXHUYECKHX OOBEKTOB MO KPUTEPHAM IIPOYHOCTH.
TEeXHUYECKOW MH(OPMAIIUK AJIS TOJrOTOBKH K TIPOBE- o
. 4. Mogenu 0TKa30B TPHOOCONPSIKEHNH METAIITYPIHYECKHX arperaTos.
JICHUIO HAayYHBIX MCCJIC/IOBAHUU,
Brnanets - HaBbIKAMM NIPUMEHEHUSI METOAUKYU IIOUCKA U u3yueHus | Il puMepHblii nepeyeHb NpakTUYECKUX 3a/1ay:
Hay4HO-TEXHHYECKOH HH(OpMAnWU TPH TPOBEACHUN 1. Ob6pabomka u ananus pe3yromamos uccie0o8anuil, ONYOIUKOBAHHBIX 8 HAYYHBIX JHCYPHALAX.
HaYYHBIX UCCIIEI0BAHUI; 2. O030p u ananu3 Mamepuanog 3apyoedicHbix 6a3 Hay4HO20 YUMUPOBAHUS U NEPUOOULECKUX UZOAHUIL.
- HaBBIKaMH IIPIMEHEHUS] METOANKH TTONCKa 3apy0exk- 3. Hcnonvsosanue mamepuanog omyemos no HayyHo-Uccie008amenbCkoll pabome npeonpusimuil.
HOHM Hay4YHO-TEeXHWYECKOH MH(OPMALH TIPH MIPOBEIE- 4. Hcnonvsosanue mamepuaios Pedepaibho20 UHCHMUMYMA NPOMbIUACHHON COOCMBEHHOCIU NPU NOO020-

HUU HAaYyYHBIX HCCHCﬂOBaHHﬁ.

Mo6Ke UHHOBAYUOHHO20 npoeKmada.

IIK — 2: ymennem
NPOEKTHPOBAHNSA

MOACTHPOBATL TEXHUIECCKUE 00beKThbI H TEXHOJIOTHYeCKHe MpoHECChI ¢ UCMOJB30BAHUEM CTAHAAPTHLIX MAKETOB M CPEACTB aBTOMATH3UPOBAHHOI'O
TOTOBHOCTLIO NPOBOAUTDH IKCIIEPUMEHTLI 110 3aJaHHBIM METOIUKaAM C 06p360TKOﬁ U aHAJU30M pPE3YyJIbTAaTOB

3HaTh

- OCHOBHBIC ITOAXOJbI K MOACIIUPOBAHUIO TEXHUYCCKUX
00BEKTOB M TEXHOJIOTHIECKUX MTPOIIECCOB;

- METOAWKY PabOTHI B CTAaHAAPTHBIX MMaKeTax U Cpea-
CTBaX AaBTOMATHU3MPOBAHHOI'O IIPOECKTHUPOBAHUS IIPU
MOACIUPOBAHNU TEXHUYECCKUX 00BEKTOB U TEXHOJIOTH-
YECKHX IPOLECCOB IIPU IPOBEICHUH HAYYHBIX HCCIEN0-
BaHUI;

- METOJBI ¥ METOJMKH 00pabOTKH 1 aHalM3a pe3yJibTa-
TOB MOJICTIMPOBAHUSI TEXHUYECKHX OOBEKTOB M TEXHO-
JIOTMYECKUX IPOLECCOB C HCHOIb30BAHUEM CTaHIApT-
HBIX TIAKETOB U CPEACTB aBTOMATU3UPOBAHHOI'O MPOEK-

[lepeyeHb TEOPETHUECKUX BOIIPOCOB K IK3AMEHY:

N~ wWNE

Mertobl SKCIEpUMEHTAIBHBIX UCCIIEI0BAHUIA.

Metobl TEOPETHUECKUX UCCIIEI0BAHMIA.

MoaenupoBaHue, KiacCu(UKaIHs METOI0B MOICTUPOBAHUSI.
Knaccugukanus MaTeMaTHUIECKHX METOJIOB HCCIIETOBaHUSI.
AHaMTHYEeCKHE METOIBI HCCIIETIOBAHUA.
BeposTHOCTHO-CTOXAaCTHUECKHE METO/IbI HCCIIEI0BAHUS
MeToap! pU3HIECKOTO MOJCITUPOBAHUS.

Kpurepuu mogo0ust 1 MacmTadbl MOJCITUPOBAHUS.




CTpyKTYypHBI
JJIEMEHT
KOMIETEHIUU

[Tnanupyemble pe3yabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

THPOBAHMS.

YMmeTs

- NPUMEHATh OCHOBHBIC IOAXOABI K MOJEIMPOBAHUIO
TEXHHYECKNX 0OBEKTOB M TEXHOJIOTHYECKHX MPOLIECCOB;
- IPUMEHATh METOMKY PaOOTHI B CTAHAAPTHBIX IAKETaxX
M CpeICTBaxX AaBTOMATH3MPOBAHHOTO IIPOCKTHPOBAHUS
NPU MOJIEIMPOBAaHUU TEXHUYECKUX OOBEKTOB M TEXHO-
JIOTHYECKHUX MPOIIECCOB;

- IPUMEHATh METO/bl 00pabOTKU U aHalM3a pe3ylibTa-
TOB MOJICTIMPOBAHUSI TEXHUYECKHX OOBEKTOB M TEXHO-
JIOTHYECKUX IPOLIECCOB C MCIONb30BAHUEM CTaHIAPT-
HBIX TIAKETOB M CPEACTB aBTOMATU3UPOBAHHOTO MPOEK-
THPOBAHMUSL.

IIpumep 3a1a4M U3 NPAKTUYECKOI 00/1aCTH
IIycte cpenu 41 pe3ynpTaTa HE3aBHCHMBIX M3MEPEHH, IPOM3BENCHHBIX CO CPEIHEH KBaJApaTHIeCKOW OMHMOKOI

o0 =0,133, o6Hapysxeno onHO «BbIcKakuBaiolee» 3Hauenue Y, = 6,866 . Cpennee us ocranbubix 40 pesysb-

TaTOB COCTABJIACT y = 6, 5 . Moxuo 11 CUNUTATh, YTO «BBICKAKHMBAIOLICC)» 3HAUCHUC COACPIKUT pr6yIO OH.II/I6Ky u

UCKJIIOYUTbH €ro U3 JaibHelneld oopaboTku?

Bnaners

- HaBbIKaMW NPUMEHCHHA OAXO0A0B K MOJACIMPOBAHUIO
TEXHUYECKNX OOBEKTOB U TEXHOJIOTHYECKHUX IIpoO1ECCOB;
- HaBBIKaMH pa6OTI>I B CTAHAAPTHBIX IMAKETaX U CPECH-
CTBAX ABTOMATHU3WPOBAHHOI'O MNPOCKTUPOBAHUA TIIPpU
MOACIUPOBAHNU TEXHUYCCKUX 00BEKTOB U TEXHOJIOIU-
YCCKUX IMPOUECCOB;

- HaBbIKaMU IPUMCEHCEHHA METOA0B O6pa6OTKI/I W aHaJInu-
3a pe3yJIbTaTOB MOACINPOBAHUA TCXHUYCCKUX 00BEKTOB
N  TEXHOJIOT'MYECKUX TPOLECCOB C HUCIIOJIb30BAHUEM
CTaHJAPTHBIX MAaKECTOB U CPCJACTB aBTOMATU3UPOBAHHO-
ro MPOCKTUPOBAHUS.

HpI/IMep 3aJaHus [0 TEMAaTUKE METO] TCH30OMETPHUU:
1. HUsrorosieHue TCH30JJaT4YrKa C ICJIbIO MOHTaKa Ha YCTaHOBKE.
2. C60p SHCKTPHHGCKOﬁ CXEMBI U IMOAKITIYCHHUE TCH30JaTYHUKOB.
3. HpOBeI[GHl/Ie OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ HArpy>K€HHOCTH 3JICMCHTOB MCTAJUTYPIruiC€CKUX Ma-
INWH METOAOM TCH30MCETPHUU HA IIPUMEPE 6am<1/1, HCHBITEIBAEMON HA U3THO MU Kpy4dcHue.

IIpumep 3a1a4M U3 NPAKTUYECKOI 00/1aCTH

Omnpepensiercss TBEpAOCTh M0 bpuHemo Ha o0pasie, TBEPIOCTh KOTOPOro n3BecTHA. [10MydeHBI OTKIIOHEHHS OT
TOYHOTO 3HA4YEHHs JUaMeTpa YriyOJeHUs OT MHIAeHTopa: oaHOo oTkioHeHue -0,20 mM; onHo orkioHeHue -0,10
MM; 4eTbIpe oTKIoHeHus -0,05 mM; deTbipe oTkinoHeHust +0,10 MM 1 oHO oTkiIoHeHUE +0,20 MM. Bee pe3ynbTaTsl
okpyriensl 1o 0,05 mm. Pacmipenesnens! v JaHHBIE 3TOH BHIOOPKH 1O HOPMAaJTbHOMY 3aKOHY?

IlepeyeHb TEM KOHTPOJBLHBIX PadoT:

1. OueHka cpeiHero pecypca 3JIEMEHTa TO/IBEPIrHYTOMY PACTSIKEHHUIO C MCIOJIb30BAHUEM METOJMKH OCHO-
BaHHOW HAa KHHETHYCCKOU TEOPUU MOBPEKIACMOCTH TBEPBIX TEIL.

2. Pacuer cpenmHero pecypca 3j1€MEHTa IMOJIBEPTHYTOMY CKATHIO C UCIIOJIb30BAaHHEM METOAMKH OCHOBAHHOM
HAa KHHETUYECKOHM TEOPHH MOBPEXKIAEMOCTH TBEPABIX TEII.

3. OueHka cpegHEro pecypca JIEMEHTa MOJBEPTHYTOMY H3THOY U CKATHIO C UCIIOJB30BAHHEM METOJHKH
OCHOBAHHOW Ha KHHETUYECKOH TCOPHH MOBPEKIAEMOCTH TBEPABIX TEIl.

4. TIpoBeneHHe TEOPETUICCKHUX MCCIICIOBAHUII 11O MOBBIIICHUIO CPEIHETO peCypca 00BEKTa, MOIBEPIHYTOrO
u3ruoy.

5. TlpoBencHre aHATUTHYCCKUX HCCIICIOBAHUHN 10 BBISABICHHIO 3()(DEKTUBHBIX METOJOB IMOBBIIICHHUS CPEII-
HEro pecypca 00beKTa, MOJIBEPrHyTOr0 PacTsHKEHHIO.
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CTpyKTYypHBI
JJIEMEHT
KOMIETEHIUU

[Tnanupyemble pe3yabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

K — 3: cnoco0HOCTHI0 NPUHUMATBL Y4YacTHe B padoTax IO COCTABJICHHI0O HAYYHBIX OTYETOB MO BBLINMOJHEHHOMY 3a/1aHMI0 U BHEAPATH Pe3yJbTAThl HCCIe0BAHNN H

pa3padoToK B 00J1

ACTH TEXHOJOTHYE€CKUX MalllMHAX U oﬁopyuonaﬂml

3HaTh

- NpaBWJIa COCTABJICHUS HAYYHBIX OTYETOB IO BHI-
MIOJTHEHUIO HAYYHO-HCCIIEIOBATENBECKIX padoT;

- METOAMKY BHEIpPEHHUs pe3yJIbTaTOB HAy4YHBIX HC-
CJIEIOBAHUH B MPOMBIIUICHHBIX YCIOBHUSIX.

IlepeueHp TeOpPETUUECKUX BOMPOCOB K IK3aMEHY:
1. OcHoBHBIC TOHATHA U ONPEIEICHUS IIPU COCTABJICHUN OTUYET O HAYYHBIX HCCIICTOBAHMUSIX.
2. Hayunsle 3HaHMSA, HOPMBI HAYIHOTO 3HAHUS, METO/IBI HCCIICTOBAHHUM.

yMeTI) - IPpUMCHATH IIpaBHJIa COCTABJICHUA HAYYHBIX OTYEC- Hepe‘leHb MPAKTUYICCKUX SaZ[aHHﬁ:
TOB 110 BBIIIOJHCHUK HAay4YHO-HUCCICAOBATEIBCKUX 1. O(I)OpMHeHI/ICM PE3yIbTATOB HAYYHBIX I/ICCHCZ[OBEIHI/H\/’I 10 TEMC «HpI/IMEHCHI/Ie METOAa TCH30MCTPpHUHU IJIA
pa60T M IIOJATrOTOBKHU COHpOBO}lI/ITeJ'H)HOI\/'I JTOKyMEH- OLICHKH pa6OTOCHOCO6HOCTI/I z[eTaneﬁ MCTAJUTYyPrUu4CCKUX MallnuH».
Talluu; 2. O(I)OpMHeHI/ICM PE3yJIbTaTOB HAyYHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ no teme «CTraTHcTHYECKas 06pa60TI<a PE3yIbTATOB
- NPUMEHATh METOAUKY BHEAPEHHsS pe3yIbTaTOB 9KCIEPUMEHTa» B abopaTopHOH paboTe «OlLieHKa HarpyKeHHOCTH PONBTaHTa METOIOM (H3HYECKOTO
HAyYHBIX HCCIICJOBAHUN B IMPOMBIIUICHHBIX YCIOBHU- MOACTHPOBAHUSD
aX. o
HCXO}IHLIG JAHHBIC K MPaKTUICCKOU pa60Te Ha TEMY «OI_[eHKa JOJITOBCYHOCTH CTAaHAAPTHOTO 06pa3ua TPy UCTIbI-
TaHUU Ha PACTAXKCHUC)
HaumeHosanue napamerpa EAutia Bapuaur
3mepenna 1 2 3 a 5 3 7 8 9 10
PacTamBatowan cuna H 1500 1400 1300 1200 1100 1050 1200 1350 1500 1650
Avametp crepwms mm 5 5,25 55 5,75 6 6,25 65 6,75 7 7,25
Anuna crepna ™ 0,75 0,765 0,78 0,795 0381 0,825 0384 0,855 0387 0,885
Ha3sHaueHHbIl pecypc CyTkn 12 14 16 18 20 22 20 18 16 14
Moaynb ynpyroctu Mna 210000 210000 210000 210000 210000 210000 210000 210000 210000 210000
Mogaynb cagura Mrla 81000 | 81000 | 81000 | 81000 | 81000 | 81000 | 81000 | 81000 | 81000 | 81000
Koagduupent Nyaccona 029 029 029 029 029 029 029 029 029 029
| TBepaocTb maTepuana no Bukkepcy Mna 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700
MnoTHOCTL MaTepuana b(r/M3 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
PaGouas Temneparypa marepuana crepiHs °C 55 55 55 55 55 55 55 55 S5 55
IHTANLNMA NNAB/IEHHA B KMAKOM COCTORHMU Io/am’® 105 105 105 105 105 105 105 105 105 105
::::":::y;?;gi%;";;:";:;:r"m (opn Dwfkroc) | 470 470 470 470 470 470 470 470 470 470
arepnana A;mm i m/(m-°C) 1,2:10° | 1,210° | 1,2:10° | 1,2:20° | 1,2:10° | 1,210° | 1,2:10° | 1,2:10° | 1,2:10° | 1,210°
z’;zpar::’::;iil':::;pmmm paspywienua e’ | 1,73:10° | 1,73-10° | 1,73-10° | 1,73-10° | 1,73-10° | 1,73-10° | 1,73-10° | 1,73-10° | 1,73-10° | 1,73-10°
BHYTPEHHEii 3HEPrM N0 06bEMy HarpyKeHHOI 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
Aetanu
Yncno Asoraapo w? 0,8610” | 0,86-10” | 0,86-10” | 0,86-10” | 0,86-10” | 0,86-10” | 0,86-10” | 0,86-10” | 0,8610” | 0,8610”
MocroaHan Mnakka Axc 662610662610 [6,626'10* |6,626:10* |6,626'10* | 6,626:10* | 6,626:10* | 6,626:10* | 6,626:10* | 6,626:10**
YHWBEPCaNbHAA ra3083A NOCTOAHHAA Lw/(m*K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
NocroaHHan BosbumaHa /K 1,38-107 | 1,38-107 | 1,38-107 | 1,38:107 | 1,38-10% | 1,38-107 | 1,38-107° | 1,38-107 | 1,38-10% | 1,38-107
BJ‘IaI[eTI) - HaBbIKaMU TIIPUMCHCHUA TIPpaBUJI COCTABJICHUA HpuMep 3agavym u3 ﬂpaKTl/lquKOﬁ 00J1aCTH

Hay4YHBIX OTYCTOB;
- HaBbIKaMM IPUMCHCHHA MCTOJAUK BHCIAPCHUA PC-
3YyJIbTAaTOB HAY4YHBIX I/ICCHe)lOBaHI/Iﬁ B HPOMBINIICH-

HBbIX YCJIOBUSIX.

1. Tlycte miast N pe3yiabTaTOB HE3aBUCHMBIX PABHOTOYHBIX M3MEpPEHHH HEKOTOPOH BEIMYHHBI CpeaHEee 3Ha-

yenue pasHo Y = 06,500, a smmupuueckuii crannapr S = 0,133, u nycts (n +l) — € u3MepeHue Ja-

710 pesynstar Y, = 6,866 . MokHO 1 MCKITIOUNTE 3TOT Pe3ynbTaT U3 fanbHeiineil 06paboTkn?

IIK — 4: cnoco0HOCTBIO yY4yacTBOBaThH B paﬁoTe HaJ{ UHHOBAIIUOHHBIMH IIPOCKTAMMU, HCII0J/Ib3YSl 0a30Bble METOAbI HCCJIEA0BATEILCKOH 1eATeJIbHOCTH
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CTpyKTYypHBI

JJIEMEHT HnaHpreMLIe PE3YIbTATHI 06y‘ICHI/IH OI_ICHOLIHBIG cpe€acrBa
KOMIIETEHIIUU
3HaTh - 3Tambl pa3pabOTKY HHHOBAIIMOHHBIX POEKTOB; [lepeyeHb TEOPETHIECKUX BOIIPOCOB K IK3aMCHY:
- METOJWKY HCCIIEeOBATENILCKON pabOTHI TIpH pa3padoT- 1. OcHOBHBIC TOHATHS U ONPEICIICHHS IIPH Pa3pab0TKe HHHOBAMOHHBIX TIPOEKTOB.
K€ MHHOBAIIMOHHBIX TIPOEKTOB. 2. Hayunble 3HaHus, POPMBI HAYYHOTO 3HAHMUS, METOJIBI HCCIIEAOBAHUI.
3. TloHsTHe MHHOBAIIMOHHBINA MPOCKT.
4. Drtanbl pa3pabOTKH HHHOBAIIMOHHBIX TPOCKTOB
VYmeTs HCIIOJIb30BaTh 0a30BbIC METOBI HCCIEA0BaTeNbCKOM | [TepedeHn 3a1a4 U3 MpakTUIECKOM 00IacTu:
JIeITeNIbHOCTH NPU Pa3padOTKe HHHOBAIIMOHHBIX MPOEK- 1. Hcnonp3oBaHue MeTOa aHalM3a OIIMOOK SKCIIEPUMEHTA Ha OCHOBE PacIpe/IelieHUs CIIy4allHbIX OLIHOO0K
TOB. U3MEpPCHU.
2. IlpoBepka HOpPMaIBLHOCTH pacHpelesieHHs] CIy4ailHO BEJMYMHBI NMPU MPOBEICHUH 3KCIICPUMEHTAJIBHBIX
Hay4HbBIX UCCIIEAOBaHUM.
3. TIpoBepka cTaTHCTHYECKUX THIIOTE3 C MCIIOJIb30BaHMe KpuTeprs CThIOCHTA.
4. TlpoBepka CTaTUCTHIECKHX THUIOTE3 C UCIOIB30BaHUE KpuTepus Durmepa.
5. TIpoBepka cTaTHCTHYECKUX THIIOTE3 C MCIIONIb30BaHMe Kputeprs Koxpena.
6. Pa3paboTka maHa 3KCIIEpAIMEHTa HA OCHOBE METO/a IOJTHOTO (PaKTOPHOTO SKCIIECPHUMEHTA.
7. Pa3paboTka miaHa 3KCIIEpIMEHTa Ha OCHOBE METO/a APOOHOT0 (PaKTOPHOTO IKCIIEPUMEHTA.
8. Pa3paboTka muaHa 3KCIIeprMEHTa Ha OCHOBE METO/1a OPTOrOHABFHOTO TIaHa BTOPOTO MOPSIKA.
9. PazpaboTka 1iaHa SKCeprMeHTa Ha OCHOBE METO0/1a MPeo0pa3oBaHusi HE3aBUCHMBIX NEPEMEHHbIX.
Brnaners - HaBBIKAMH HCTIOJE30BaHU 0a30BBIX MeTOAOB Hccie- | [lepedeHs 3a1a4 U3 MpakTHUIeCcKOi 00IacTu:
JIOBATEIILCKOM NEeSITeIBPHOCTH TPH pa3paboTke MHHOBA- 1. IIpumeHeHHe MeTOIOB OOpPaOOTKH IKCHEPUMEHTAIBHBIX PE3YJIBTATOB HCCIICIOBAHUI TpPU IMOITOTOBKE
IAOHHBIX IMTPOCKTOB; WHHOBAIITMOHHOTO IIPOCKTA.
- HaBbIKaMW NPUMEHCEHHUA METOAUKHU HCCICA0BATEIIb- 2. Hcnoap3oBanne METOAOB OLICHKU JOJTOBCYHOCTH JJIEMEHTOB MalllMH W MEXAaHU3MOB IO KPUTCPUIM
CKOM paboThl mpHu pa3paboTKe MHHOBAIIMOHHBIX MPOEK- MPOYHOCTH NPH MOATOTOBKE HHHOBAIIOHHOTO IPOEKTA.
TOB. 3. IlpumeHeHne METOIOB OLIEHKH TEXHUYECKOW M SKOHOMUYECKON 3()(HEKTUBHOCTH MPUHATHIX TEXHHYECKUX

peHIEHI/Iﬁ B paMKax NoAroTOBKW MHHOBAIIMOHHOT'O IPOCKTA.
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0) [lopsinok mpoBeeHHUs MPOMEKYTOUYHOM ATTECTANMH, TOKA3AaTEJH U KPUTEPUH OLIEHH-

BaHUA:

[IpomexxyTrouHast arrecTanus o aucuuiuinHe «OCHOBBI HAYYHBIX HMCCIIETOBAHUID BKIIOYAET
TEOPETUYECKHE BOTPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00yUaIOIIUMUCS 3HAHUHU, U
7a00paTOpHbIE 33/1aHKs, BBIBIISIOMINE CTENIEHh COPMUPOBAHHOCTH YMEHHUH M BJIAJCHUH, TIPO-
BOUTCS B (hopMme 3auerta.

Hokazamenu u Kpumepuu ouenueanus zauema.:

Ha OLEHKY «3aumeHno» - OOydaloluics JIEMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CUCTEMAaTHYECKOe M TIIyOokoe
3HaHHWE Y4YeOHOro MaTepuayia, CBOOOJHO BBIMOJHAET NPAKTUYECKHE 3alaHMs,
CBOOOJHO OHEepUpyeT 3HAHMUAMHU, YMEHUSMM, [PUMEHAET HUX B CHUTyalMIX
IIOBBILICHHON CII0KHOCTH.

— Ha OLICHKY «He 3aumeHno» - 00ydJaroluiics JeMOHCTpUpyeT 3HaHus He O6oree 20% Tteo-
pPETUYECKOro Marepuaia, JOMYCKaeT CYHIECTBEHHbIE OIIMOKM, HE MOXKET IMOKa3aTh HH-
TEJUIEKTyaJIbHbIC HABBIKH PEIIEHUs MTPOCTHIX 3a/1au.

8 YueoHo-MeToIMYecKoe U HHPOPMALMOHHOE 00ecTieyeHHe TUCIUILTUHBI (MOTYJIs1)

a) OcHoBHas JiMTEpaTypa:

1. Meroapl HayuHBIX HccienoBanui : yueOHoe nocobue / H. M. Bapeimaukosa, E.
C. Baiickpobosa, A. P. Umbupaun, M. M. Ummypatosa ; MI'TY. - Marauro-
ropck : MITY, 2015. - 1 »snekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1155.pdf&show=dcat
aloques/1/1121182/1155.pdf&view=true (mara odOpamenus: 04.10.2019). - Mak-
POOOBEKT. - TeKCT : 3TEKTPOHHBIMN.

0) JlonosiHuTeILHAS JINTEPATypa:

1. Jlorynosa, O. C. OcHOBHBIE 3Talbl pa3pabOTKH HAyYHBIX CTaTel: y4eOHOE MOCo-
oue / O. C. Jlorynona, E. A. Unbuna ; MI'TY. - Marautoropck : MI'TY, 2017. -
1 3JIEKTPOH. OIIT. JIUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3138.pdf&show=dcat
alogues/1/1136410/3138.pdf&view=true (mara obOpamenus: 04.10.2019). - Mak-
POOOBEKT. - TEKCT : ANEKTPOHHBIH.

2. Merononorus HayYyHBIX UccienoBanuil. [loctaHOBKa U MpoBeIeHNE IKCIIEPUMEH-
Ta : yueOHoe nmocodue / [P. P. lema, P. H. Amupos, M. B. Xapuenko, E. A. Cine-
noBa] ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 snektpon. ont. guck (CD-
ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2943.pdf&show=dcat
alogues/1/1134720/2943.pdf&view=true (mara obpamerus: 04.10.2019). - Mak-
POOOBEKT. - TeKCT : AIMEKTPOHHBIH.

3. OCHOBBI HayYHBIX UCCIICIOBAaHHMA. METOI0JIOTHS M METOJIBI : yaeOHOe TTocooue /
P.P. Jlema, A.B. SIpocnaBues, C.I1. Hepennes, P.H. Amupos ; MI'TY. - Maruau-
toropck: MI'TY, 2015. - 1 osmektpon. onrt. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=44.pdf&show=dcatalo
ques/1/1123518/44.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooOb-
eKT. - TeKCT : 3JIEKTPOHHBIN.

4. OpexoBa, H. H. OcHOBBI Hay4HBIX HCCIIEIOBAaHUH : TIPAKTUKYM [y By30B] / H.
H. Opexoga, O. E. I'opnosa, H. B. ®azneeBa ; MarHuToropckuii roc. TEXHU4eCKUM
yH-T uM. I'. Y. HocoBa. - Marnutoropck : MI'TY um. I'. W. Hocoga, 2020. - 1
CD-ROM. - 3ari. C TUTYJL. JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4958.pdf&show=dcat
alogues/1/1537189/4958.pdf&view=true (mara obOpamenus: 09.10.2020). - Mak-
poo0OBEKT. - TekcT : anekTpoHHbIH. - CBeneHus qoctynHbl Takxke Ha CD-ROM.
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B) Meroauyeckue yKa3aHus:

Annynos B.IL., Xupkun 10.B. Annynos A.B. JlaGopaTopHbIii MpakTUKyM IO IAMCLH-
winHe «MccnenoBanue MamuH U 00OpPYIOBAaHUS METALTyprHUECKOro IMPOU3BOJICTBAY,
4.1. Marautoropck: MI'TV, 2013.

AnnynoB B.II., Oamma H.B., AnnynoB A.B. JlabopaTopHbIil NMPaKTHKYM IO JTHUCIIH-
winHe «MccnenoBanue MamMH U 00OpYAOBaHUS METAJLUIypru4ecKoro IMpOU3BOACTBAY,
4.2. Marautoropck: MI'TY, 2009. — 38c.

Annynos B.I1. UccnenoBanue MamuH ¥ 000pyIOBaHHUS METAJUTYyPrUYECKOTO IPOU3BOJI-
CTBa: pacyETHBIM MPAKTUKYM JUIsl CTYJAEHTOB cnenuaibHocTh 150404.65 «Metamtypru-
YecKHue MalMHbI 1 00opynoBanue». Marautoropek: M3n-so Marauroropck. I'oc. TexH.
yH-Ta uM. ['.11. Hocosa, 2013. 78 c.

Amnnynos, B.I1. U3ydenue, pacueT u ucciae0BaHUEe MPUBOAOB MIPOKATHBIX CTAHOB: y4eO-
Hoe nocobue / B.I1. Anmymnos, A.B. Anynos (mi.), A.B. Aniynos; MI'TVY. - Marauro-
TOPCK, 20009. - 86 C.: HIL., CXEMBI, TaOII. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=268.pdf&show=dcatalogues/
1/1060892/268.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooobekT. - Tekcr:
3JIEKTPOHHBIMN.

r) Ilporpammuoe o6ecneuenue u UHTepHeT-pecypcebi:
[lepeueHr MPOrPaMMHOIr0 olecnieyeHusi HEOOXOAUMOTO MPH M3YyUYEeHUU JUCIMUILTUHBI MPE-
CTaBJICH HUXXC B BUJIC Ta6JII/IIII>I.

HanmenoBanue I10 Ne norosopa Cpok aeiicTBUS JTULEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 beccpouno
Professional
MS Office 2007 J1-135 ot 17.09.2007 beccpouno
ﬁ‘opl'\é' WinMachine 11-262-12 ot 15.02.2012 Becepouro
7Zip CBoboaHO pactpoctpansiemoe [10 beccpouno
STATISTICA B.6 K-139-08 ot 22.12.2008 beccpouno
FAR Manager cB000THO pacnipocTpansemoe [10 OeCcCpOYHO

[Tepeuens HeoOX0oAMMBIX UHTEPHET-PECYPCOB!

10.

HaumonaneHas wHGOpMAIIMOHHO-aHATUTHYECKass cHCTeMa — PoOCCHUCKUN HHIEKC
HayuHoro nutuposanus (PUHLL). — URL: https://elibrary.ru/
[TouckoBass  cucrema  Axamemuss  Google  (Google  Scholar). -  URL:

https://scholar.google.com/

HNudopmanmonnas cucremMa — EnquHoe okHO nocTymna K MH(OOPMAIMOHHBIM pecypcaM. —
URL: http://window.edu.ru/

@denepallbHOE TOCYJIAPCTBEHHOE OIOKEeTHOE YyupexaeHue «DenepanbHbIii WHCTUTYT
NPOMBIIIUIEHHOM cobcTBeHHOCTHY. — URL: https://www1.fips.ru/

O6pasosarenbublii mopran ®I'BOY BITIO «MI'TY um. I''1. Hocosay http://Ims.magtu.ru
Poccuiickas ['ocynapcTBenHas oubnnorexa. Karanoru
https://www.rsl.ru/ru/4readers/catalogues/

MexnayHapoaHas HayKOMeTpuueckas pedepaTuBHAs U TOTHOTEKCTOBas 0a3a JaHHBIX
Hay4HbIX uznanuii «Web of sciencey http://webofscience.com

MexnyHaponHas 0a3a Hay4HbIX MaTepHalioB B o00iacTd (U3HYECKUX HAyK U
uwkuHupunTa SpringerMaterials http://materials.springer.com/

MexyHaponHas pedepaTuBHas U MOJHOTEKCTOBAasl CIpaBoyHas 0a3a NaHHBIX HAYYHBIX
usnanuii «Springer Nature» https://www.nature.com/siteindex

ApxuB  Hay4yHbBIX KypHaloB  «HarumoHaNbpHBIA  3JIEKTPOHHO-UH(POPMAITMOHHBII
xonuoprmym» (HIT HOUKOH) https://archive.neicon.ru/xmlui/
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11. DnexkTponHas 0Oa3za mepuoanmdeckux wm3manuii East View Information Services, OOO
«MIBUC» https://dlib.eastview.com/

9 MarepHajibHO-TEXHHYECKOE o0ecrevyeHne TUCHHIIHHBI (MOTYJIs)

Mamepuaﬂbno-mexHuueCKoe obecneyenue ()uCI/;unJZMHbl G6KJlrouaemi.

Tun u Ha3BaHue AyAUTOPpUHA

OcHaleHue ayiuTopuu

VY4eOHbIe ayIUTOPUU JJIS IPOBEIC-
HUS 3aHATUH JIEKIIMOHHOIO THUIIA

MynbTuMenuiiHbIE CpEACTBAa XpaHEHHS,
npeAcTaBIeHUs HHPOPMALIUU

nepeaaunu u

YueOHast ayJUTOpHUs JJIs IIPOBEIC-
HUS JTa0OpaTOPHBIX PadOT

JlabopaTopHble YCTaHOBKH, W3MEPUTENbHbBIE MPUOOPHI U

MHCTPYMEHTHI /17151 BHIIOJTHEHUS JIA0OPaTOPHBIX padoT:

— IIpodunomerp Mitutoyo Surftest SJ-210.

— YcraHOBKa 0 MCCIIEOBAHUIO BETMYUHBI K03 duiu-
eHrta Tpenus TMM-32A.

— YcraHOBKa 10 MPOBEACHUIO UCTIBITAHUIN HA U3THO.

— YcraHoBKa [ NPOBEJIEHUS HCIBITAHUN 10 TeMe
«Du3nyueckoe MOJCINPOBAHUE»

— Mamuna Apuapna.

— H3meputenbHbIl HMHCTPYMEHT (MUKpPOMETp, IITaH-
TeHIUPKYIb).

— Maker 3arpy304HOro yCTpOMCTBa JIOMEHHOM €Y.

— MakeT KOHYCHOH IpOOHIIKH.

— Maker yyacTka pa3JMBKH UyTyHa.

Y4eOHble ayIUTOPUU IS TTPOBEIE-
HUS MPAKTUYECKUX 3aHSATUH, TPYyTI-
MOBBIX U MHJIMBU]IyalbHBIX KOH-
CyJIbTallMi, TEKYIIEr0 KOHTPOJISI U
IIPOMEKYTOUYHOU aTTEeCTalluu

Jlocka, MyJIbTUMEIUITHBINA TPOEKTOP, IKPaH

ITomemmenus 11 caMOCTOSITETbHOM
paboThl 00yUaroIUXCs

[epconanbuble KOMIbIOTEPHI ¢ nakeToM MS Office, Bbi-
XOJIOM B MHTEPHET H C JIOCTYIIOM B 3JICKTPOHHYIO HH(OD-
MaIMOHHY0-00pa30BaTeIbHYIO Cpe/ly YHHBEPCUTETA

[Tomemenune it XpaHeHHS U ITPO-
$uIaKTHYECKOro o0CIyKUBaHUS
y4eOHOro 000PYI0BAHHUS

Crennaxku JUis XpaHEeHUs] y4eOHO-HArSAHBIX MOCOOMN U
y4e0HO-METOINYECKON TOKYMEHTAIUH.
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