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1 Llesm ocBOeHHS JHCIHILIHHBI

Hess  ocpoenmsa  jcnuiumebl - b1.1.12.10  «OcHOBBI  HayYHO-HCCIIEAOBATENBCKOM
NeSATeILHOCTHY TTOTYISHUE 3HAHUH W MPAKTHIESCKUX HABBLIKOB B PEIISHHH HAYYHO-HCCIIEOBATEThCKAX
3a1a4 ¢ TpHMEHEHHEM COBpPEMEHHBIX WH(OPMAINMOHHBIX TEXHOJIOTHH W TPHUKIAHBIX allapaTHO-
MPOTPaAaMMHBIX CPEACTR

B 00JACTH MPOCKTHOTO MCHEMKMEHTA, MMO3BOJIMIONICT0 KBATH(DHITHPOBAHHO TMPUHUMATH
PEeIICHHUS IO VIPARJICHHIO KOMAHTOM IPOSKTa, KOOPAHHUPOBAHHIO OOOpPYIOBAHHA, MATSPHAIIOB,
(PMHAHCOBLIX Cpe/ICTE W TpadMKOB VIS BBIMOJHEHUS TPOeKTa Mo pa3paboTke TeXHOJOTHYSCKHUX
MIPOIECCOB B 33/IaHHOE BpeMsl H B NipejieiaxX Or/pKeTa.

K sapauam ocBoeHHE JHCIHILIHHBL OTHOCHTCH

- 3HAKOMCTBO ¢ OPTAaHH3AIHOHHBIMH (OpMaMH VIPABJICHHS MPOSKTaMH H HaydHO-
HCCIIemoBaTeNLCKOM paboToit (HHP),

- OCBOECHHE HHCTPYMEHTAPHS IIJIAHHPOBAHHS H KoHTpoJiA xo1a HHUP;

- HpHOGpeTeHHe H PAa3BHTHC HABLIKOB IPUMEHCHHA KOMITBHOTCPHEIX TEXHOIIOTHH.

O6yuenue no jucnuiuiiae b1.1.12.10 «OcHOBBI HayYHO-HCCIIEIOBATENILCKOH JIeSITEIIbHOCTH »
HaIpaBJICHO Ha (POPMHPOBAHHS Y 00YIAIOIIHXCS CACTYIOMHX KOMITCTSHITHH:

B pezyaksTare

OCBOCHUA
Koa o0pazoBaTeIbHOM IlepeueHns IIAHUPYEMBIX Pe3Y.JILTATOR 00YUeHHS
KOMITETEHIMH IPOr paMMBbI 10 THCLINILIHHE
00VUATONIMIICH TODKEeH
00/1a1AThH

Crnoco0eH peliaTh Hay4HO-
HCCTIEIOBATENBCKHE 3a/TAUH
[PH OCYIICCTBICHHH
mpoecCHOHATBHOH
JCSTCIIBHOCTH ©

OIIK-5 MPHMEHEHHEM
COBPEMCHHBIX
HH(POPMATHOHHBIX
TEXHOMOTHH H PHKIATHBIX
anmapaTHo- MPOTPAMMHBIX
CpeIcTB

HOIIK-5.1.30aeT MeTOALI H AJITOPUTMBI PEIICHHS
HAYTHO-HUCCIIOBATEILCKHUX 3a/1a1
HOIIK-5.3.CocTapisieT OTYETHI IO HAYIHO-
HCCIICIOBATEIILCKOH ASATEILHOCTH C© IPUMEHEHHEM
KOMITBIOTEPHBIX TEXHOJIOTHH;

HOIIK-5.4. Cnocoben nprodpeTaTh HOBLIS 3HAHHS,
HCTIONB3YS COBPeMeHHbBIE 00pa3opaTeNbHbIE H
HH(pOPMAITHOHHBIC TSXHOJIOTHH.

2 Mecrto aucnuiiaebl B cTpykType QOI1

Jucrummaa 51.1.12.10 «OcHOBBI HAYUHO-HCCISIOBATENLCKON ASATEILHOCTHY OTHOCHTCS K
Onoky Bl. obszatensHolt wactu, Osok 1 ocHoBHOU ofpazoBatensHol mnporpammbl (OOID) momyie
«ObmenpodeccH oHAIBHBIS JIUCITHTIITHHBD?

Jucnurinaa «OCHOBBI HAYTHO-HCCIISIOBATRIIBCKOM e TeTFHOCTHY B3aHMOCBS3aHA JIOTHICCKH
H COICPKATSILHO-MRTOUYCSCKH CO CISAYVIOMUME AuciUiuHaMu QOII:

B ofigsamenvroii vacimit:

6 MOOVRe «Mamemamuyeckue 1 eCeCmeeHHO-HAVUHbBIE OUCYUNTUHBL !

MartemaTHueCcKHE aHaIH3

Ouzuka

OuznvecKast, KOJUIOUAHAS XHMHH U OCHOBBI JJICKTPOXUMHH
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XUMHsI MATepHATIOR
& Mooyne « ObuenpogheccuOHATbHbBIE OUCYUNAUHBL Y.
TeopeTnueckas MeXaHUKa
O61ee MaTepHAJIOBE/ICHHE U TEXHOJIOTHH MAaTSPHAIIOR
MeTposorus, cTanAapTH3alus U cepTHPUKAITHS
MeToIbl HeCIeTOBAHHS U UCTILITAHNS MAaTEPHATIOB

6 DNEKMUEGHBIX OUCYURTUHAX:

Kopposusi, crapeHre W 3aiATa MaTepHAJIOBR
TemnmomacconepeHoc B MaTepHajax
IIpHHITHITBI CO3TAHKS MAaTEPHAIIOB JIJIA 3AIUIIEHHOH TIPOTYKITHH

Jlns ocroeHusi yueOHOH JIMCIMILTHHBI,
KOMIIETEHIIUAMH, TepeUHC/ICHHBIMH B pabouux TporpaMMax JIMCITHIUIMH, Ha KOTOpBIX OasHpyeTcs
JucIumInia «OCHOBBI HAYUHO-HUCCIEIOBATEILCKOH ACITSILHOCTI .

3 CTpyKTYypa H colepRaHHe THCIHILTHHBI

06y[IaI-0H_[HeCH AOJEKHBI  BJIAACTh 3HAHHAMH H

O011as Tpy/10eMKOCTh JIMCITUILIMHBI COCTABJISIET 3 3aUeTHBIX ¢/THHUIIBL, T.¢. 108 akaeMuaeckux

4acoB
3.1 Buabl yueOHoil padoThI H TPYI0€eMKOCTh
no dopmam obyueHust)
Ne Baryaehimii paliorsn KomriectBo CemecTpsl
wn YACOB 8
1 AVIMTOpPHEIE 3aHATHA 54 54
B Trom uucne:
1.1 | JIlekmun 18 18
1.2 | CeMmuHapCKUC/ IPAKTHUCCKHS 3aHATHSA 36 36
1.3 | JJaGopaTopHbiec 3aHATHA
2 CamMocToATe/ ILHAA padoTa 54 54
B Ttom uuncie:
2.1 | llo Teme 1-8 27 27
2.2 | llo Teme 9-14 27 27
3 IIpoMe:xyTOUYHAS ATTECTALIMA
3auer/nud.zaueT/sK3aMeH 3aveT 3a4ueT
Hroro 108 108
3.2 TemaTnyecknii nuiaH W3yUYeHAS THCIHILTHHBI
TpynoemMkocTh, Uac
AymuropHas padorta Camocro
SITe/ILHASN
padora
Ne Pazneantr/TeMbl
wn AHCTGITLIHHET Lo Cemunapckue/ | JlaGopat o
Jleknu |mpakTHYeCKHE | OpHBIS ecrai
3aHSTHS 3aHATHS HOEII;ZTO




Beenenue

Tema 1. Tuns
HAYYHBIX  HAYYHBIX
npoektor HHOKP

Tema 2. VYnpapiicHue
HAYYHBIMH [IPOSKTAMH

Tema 3. OcHOBHLIE
MPOISCChl TLIAHUPO-
BAIIHSI JSSITENILHOCTH

Tema 4. O0z0p u
OCBOCHHE METOTOB
HCCIIE/TOBAHHSA  TJIOT-
HOCTH MaTePHAJIOB

Tema S. OOGzop w
OCBOGHHE METOZIOB
HCCIISAOBAHIS

IPOYHOCTH MATePHAJIOR

Tema 6. OGzop ®
OCBOCHHE METO0B
HCCIICTOBAHHS
JHDICKTPHUESCKUX
xapakTepucTak 1M

Tema 7. Obzop ®
OCBOEHHE METOJTOB
HCCIIe/TOBAHUS
AIIEKTPOIIPOBOTHOCTH
KOMITOZHTOR

Tema 8. Obzop w
OCBOCHHE METOIOB
HCCJIE/l0BAHHd  OIITH-
qeckHxX cBoHcTe [TM

10

Tema 9. OGzop ®
OCBOCHHE METO/IOB
HcclleloBaHud  Gaphb-
epHbIX ceoicTe [IM

11

Tema 10. Obzop ®
OCBOCHHE METOIOB
HCCIICIOBAHHS
COPOITMOHHBIX
CBOMCTB BEIECTB

12

Tema 11. Obzop ®
OCBOCHHE METOIOB
HCCIETOBAHUS
peNlaKCalHOHHbIX




CBOHCTB KOMIIO3HTOB
Tema 12. OGzop u 2 2 2 3
OCBOEHHE METO/TOB

13 | uccaegopaHusd
MOI3VISCTH MOJIUMEp-
HBIX MaTSPHAJIOB
Tema 13. OGzop u 2 2 3
OCBOEHHE METOJI0B

14 | HcciaegoBaHHAA
JehOpMAITHOHHBIX
CBOMCTB BJIACTOMEPOB

Tema 14. 2 8 15
Odopmienne

15 | Pe3y/IBLTaTOB
HAYIHOTO HCCIeo-
BaHHs(H300peTeHHA U

CTATHH)
Hroro 108 18 36 54

3.3 Conepxkanue pa3jge/ioB THCIHILIHHBI

Beenemie

CTpyKTypa JUCIHILTHHBI «OCHOBBI HAYTHO-UCCIIE/I0BATENILCKOH JledarelibHoCTHY. 1lenm, 3a1iaun
H IPeAMET H3VUCHHS JUCIHILTHHEBL CofepiKaHiHe OCHOBHBIX pazelior. O030p HHCTPYMEHTANLHBIX H
MH(POBBIX METONOB HCCJICOBAHUS, UCTIOJIE3YEMbIX B HAYUHBIX MPOSKTaX 10 pazpaboTKe TeXHOJOTHH
MaTepHAIIOB.

Tema 1. THITLI HAYYHBIX MCCIETOBAHMI H HAYYHBIX MPOEKTOB

OcHoBHbIC MOAXO0AB! K ONPEACICHUIO MOHATHH «HAYVKa», «HayIHOe 2HaHue». OTIMYIUTE/ILHEIS
mpu3Haky Hayku. Hayka kak cuctema. llenb u 3agauu Haykd. 3HaueHHe U poJib HAVKH B OOIIECTBE.
Crpykrypa Hayku. CoBpeMeHHas Hayka. Knaccudukainusi HanpaBieHHH HayTHO-HCCIEOBATEIhCKON
NesATeIbHOCTH. THIIBI HAYYHBIX MCCISAOBAHMH H HX 0COOEHHOCTH: (PYH/IaMEeHTAJIbHBIE, TTPHKJIA/IHbIS
HCCIE/IOBAHHUS W pa3paboTKH B OONACTH TEXHOJOTHH MATSpHAJIOB. DTallbl M COJIepKAHHE HAYUHO-
HccienoBateNibckoil  pabotel. Beibop 00bekTOB HecieqoBaHud. MaTtepHanibl, KOMIUICKTYIONHE,
YCTpOHCTBA, IPOIECCHl U TEXHUUECKHE CHCTEMBI.

OGocHoBaHue HeoOX0MMOro HWHCTpyMeHTapus (olopyaoBaHue, NpuOOphl, WHCTPYMEHTHI,
METOHKH, Iporpammbl IBM).

Tema 2. YipaBjieHue HAYHYHBIMH NPOEKTAMH

Onpegenenue MOHATH MPoeKT. O0MKe XapaKTepHCTHKH HAYIHOTO IpoekTa. KiiaccHpuKalis THIIOR
npoekToB. JKW3HEHHBIN IMKI npoekTa. Pa3pl KHM3HEHHOIO LHKJIA IPOeKTa. DBHelIHee M BHYTPEHHEES
OKpYyIKeHHe IIpoeKTa. PaKTOphl BHEIIHSTO H BHYTPEHHETO OKpYy:Ketus npoekTa. Chepnl msmust. Jlamnee
OKpY:KeHHeE IIPOSKTA.

Tema 3. OcHOBHBIe ITpolecchI ILTAHNMPOBAHHA HAYYHO-HCCJIeI0BATE/ILCKOI NeATe IbHOCTH
IlonsaTHe 1UlaHMpoBaHus mpoekTa. CyYIHOCTE IUIAHHpoBaHHs. QOupejelleHHe YpOBHeH
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mwiapupopanus. Ilmannl (rpaduky, cetn). KommoueBple MOHATHS, HCHONb3YeMBble B Ipoleccax
IJIAaHUPOBaHHMs - paboThl ¥ Bexu. [[HKII UTaHHpOBaHUs. Y POBHH IJIAHUPOBAHHSL. B3aUMOCBS3b YPOBHEH
IUIaHUpoBaHMs. TakTH4ecKkoe (MM jleTallbHOe) IulaHupoBaHue. IlaHupoBaHue npeaMeTHOH 00JacTH
npoekTa. PazpaGotka npenmMeTHo# o6nacTi nmpoekTa. OnpeseieHne (MM JIeTaIu3allud ) Ipe/IMeTHON
obiactn npoekta. IlaHupopaHMe BpeMeHHBIX MapameTpop npoekta. Ilepedens palor npoexTa.
OnpenesieHHe TOCISIOBATENBHOCTH W B3aMMockszel pabot npoekta. J[marpamma T'anta. Cereras
Mojlelib. Onpe/leieHHe W OlEHKa NPOJIOJBKUTEIbHOCTH pabor npoekta. HopMaTHBHBIE pacuéTHBIC
meTosbl. PazpaGorka pacnucanust npoekrta. MeToj KpHTHUECKOTO IYTH, CIJIOKHBAHUSA, CHKATHA H
kasOporku. [lnanupopaHue cToUMMOCTH B npoekTe. OnpesiesieHne NoTpeOHOCTH IIPOSKTA B pecypeax.
Paspabotka GropkeTa npoekta. Ilpensaputenbbiil Oro/uKeT. Y TRep:K/AEHHBIH Oro/KeT. DakTHUecKHi
010/ TKeT.

Tema 4. O030p M OCBOEHIE METO/IOB HCCIeJOBAHMSA TUIOTHOCTH MATEPHATIOB

Hzyuenne TeXHOMOTHH HATOTOBJICHUS H3SIUH U3 MOPOIMIKO0OpaRHOTO MOIHTeTpahTOPITHIISHA
METOAOM «XOJIOTHOTO IPECCOBAHMS» € MOCIAYIONIUM CIICKAaHHEM U PETYIHpYeMol TepMoobpa boTKoH
(oxnmaxnaenueM). Ompenencurne odbeMa obpaslla THAPOCTATHUSCKUM BiBemMBaHueM. OmpeaeicHue
IUIOTHOCTH MaTepHaa H OleHKA CTeMEeHH er0 KPUCTAIUTHIHOCTH 110 TPaIyHPOBOUHOM KPUBOIL.

Tema 5. O030p ¥ oCBOEHITE METOIOB HCCTETOBAHUS TTPOYHOCTH MATEPUATIOB

[TomyueHne qHATPAMM PACTSDKSHUS IUICHOK M3 aMOP(HBIX CTeKI00OpaszHbIX, CTEKI000pa3HbIX
aMOp(QHO-KPUCTAIUNIMISCKUX M HJIACTHUHLIX TMOJHMEPOB B PEKHME PACTSIKCHHS C IIOCTOSHHOM
CKOPOCTBIO.

[Tomyuenne auUarpaMM IUKIHYSCKUX AeopMaIldil IUICHOK M3 SJACTHYHBIX IOJHMEPOB B
peKHMe «pacTHKEeHHEe-COKpaIleHHe» C MOCTOSHHON CKOPOCTHID.

Pacuer cranfapTHBIX AedOpMAIlHOHHO-TIPOTHOCTHBIX TOKa3aTellel MeXaHHIeCKHX CBOHCTB U
JOTIOJIHATETHHBIX (PH2HKO-MeXaHHIeCKHX TIoKazaTeN el 1o JedopMaITHOHHBIM KPHUBLIM.

Tema 6. O030p U ocBOeHHE METOJAOB HCCJEIOBAHMS TUIIEKTPHUECCKHX XaPAKTEPUCTHK
MO THMEPHBLIX MATEPHAIOB
Qu3HUeCKUe OCHOBBI H3MEPEHUS WISKTPUUESCKOH €MKOCTH KOHICHCATOPOB, PAcueTa JUMISKTPHUECKUX
MOTePh B WISKTPOU3OAIMOHHLIX MaTepHaliaX. CTaHAapTHBIC METOMABI ONPSACTICHUS THIICKTPHUCCKOH
MIPOHUIIACMOCTH & U TaHTEHCA YIJIa AUMISKTPHUSCKUX MOTeph tg0 TBEpAbIX AUMICKTPHUKOB HA Pa3HBIX
JacTOTaX M pa3fmuuHoil Temmepatype. llpakTudeckoe ompeaeseHHe £ M 1gd oOpaslloB pasIHUHBIX
MTOIMMEPHBIX MATSPHATIOB.

Tema 7. O030p M oCBOeHHe METOJOB  HCCJIEOBAHUA  HJIEKTPOIIPOBOTHOCTH
KOMITO3HIIHOHHBIX MATEePHAIOB

IIpakTHYeckHe IpPHUEMBl IPHTOTOBJICHHS SJISKTPOIPOBOIAIICH SMajldi M3 CMECH BOJHOTO
pacTEOpa IMOJHBHHHIIOBOTO CIIHPTA M 3JISKTPOIPOBOJIAIIEIO HATIOJHHTENS (IMOPOIIKa MeTajlla HIH
rpaguta). OneHKa cHoCOOHOCTH HOKPBITHS K HJISKTPOIPOBOJHOCTH W TEIUIOBBUICICHUIO TIPH
HOJIKJTFOYEHUH K 1eITH 3JIeKTPHYECKOro TOKA.

Tema 8. O630p U ocBOeHHE METOI0B HCCIeTOBAHHSA ONITHYECKHUX CBOIICTB MATEPHAIOB
HzobpeTeHne, HampHUMep, «CIMOco0 H3MEPEHHS» - COBOKYNHOCTL HOBBIX OISpalui HIH
IIPHEMOB, HOBOTO MOPSIKA UYSPSTOBAHUS H3BSCTHRIX OIISPAIHi WIH [IPHEMOB, HOBLIX TEMIIEPATYPHBIX
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HIIH JPpVIHX pCKHAMOB, B HCIIOJIB30BaAHHH HOBOI'O AJI JAHHOTO crocoba MaTCpHAJIOB, HpHCHOCOﬁJ’IeHHﬁ
H HHCTPYMCHTOB, XapaKTCpHU3YETCA TCXHOJIOTHYCCKHMH TIPH3HAKAMH. Crocod kak o0bekT H306peTeHHH
— 39TO TEXHHYECKOC PCIICHHE, 06.]'13,,[[3.1-0]_[[88 CYHMECTBEHHBIMH OTJIIHYHAMH H Jaroliee I1pH
HCTIOIL30BAHAN  TIONOKHTETLHBIH 3(1)(1)6KT — Hponecc BBITOJIHCHHA B3aHMOCBAZAHHBIX HeﬁCTBHﬁ,
HGO6XOI[HMLIX JJIA JOCTHXKCHH A MMOCTaBJIeHHOH OeJIn. HpHBHaKH crioco0a.

Tema 9. O030p U ocBoeHIE MeTO0B HeCIeT0BAHHS 0aphe PHLIX CBOIICTB MATepHAIOB

MeTo/ibl Olpe/eieHHs TapaMeTpOR MPOHHIAEMOCTH TTOJIMMEPHBIX IJICHOYHBIX MATEpHAJIOB.
VipapliieHHe ra30lPOHHIAEMOCTBIO TOHKHX TOJIMMEPHBIX TUIEHOK.

Metoj Jlatineca-bappepa Wil MeTo/T HeNpephIBHOTO MOTOKA, cOpOIHOHHBIN MeTo/1. PacuéTHiie
(popmyiibl. CBsA3b IApaMeTPOR HPOHHIIASMOCTH F'OMOT €HHBIX ITOJIMMEPHBIX MATEPHAIIOB CO CTPYKTYPOH
oJIUMepa W HpUpOJOH  AUPPYHIAUPYIOIMUX  HUBKOMOJCKYJSpHBIX — cped.  CeJIeKTHBHOCTH
IIPOHHUIIAEMOCTH NOMHUMepoB. TeMIepaTypHast 3aBUCUMOCTE [TapaMeTpOB IIPOHUIIAEMOCTH

Tema 10. O630p M ocBoeHIE METOIOB HCCJIeTOBAHMSA COPOIIMOHHBIX CBONCTE OPraHMYecKUX
MATEPUAIOB

Ilpupona TPOHHUIAEMOCTH TOMOTCHHBIX MOJHMEPHBIX CHCTEM, CBI3b ¢ MOJCKYJLIpHOM H
(azoBoi CTPYKTYpoH moJEMepoB. JBmkymas ciuna TH(GQGYIUA — TPATHCHT XHMHUSCKOTO TTOTSHITHATIA,
TPAaTHSHT KOHI[GHTpAIlud. MaTeMaTHUCCKOE BBIPAKSHHS OJHOMEpPHOTO AHP(Y3HOHHOTO ITOTOKA
HH3KOMOJICKY/IAPHBIX BEIISCTB Uepe3 IMMONMMMEpHBIE MaTepHadbl. Halyxanue ruapoUIbHBIX
MOJIMMEPOR B BOJTHBIX PACTBOPAX OPraHNICCKUX BEIICCTB.

Tema 11. O630p M ocBoeHHe MeTOJOB HCCJIeIOBAHUA PeJIAKCAIHOHHBIX CBOMCTB
MOJIMMEPHBIX M KOMITO3HMIIMOHHBIX MaTePHATOB

Penakcanmst  HanpspKeHWH. ODKCHepUMEHTAJIbHBIE METOJIbl  HM3YUCHHS TOJI3YYECTH H
peJlakcalluOHHBIX TponeccoB. TepMmoycajounbie sislieHud. KoHIleHTpalius HanpsukeHHH B JledexTax
CTPYKTYPBI MaTSPHATIOBR H M3ACIHMAX CIOXKHOH (opmbl. besomacHble moBpekacHHs. MacmTaOHBIH
daxTop. CTaTHCTHYIECKAS TEOPHS MPOTHOCTH MOJTUMEPHBIX H KOMITO3HITHOHHBIX MaTepHATIOB.

Tema 12. O630p 1 0cBOeHHE METO/IOB MCCIeTOBAHUA MOI3YUECTH MO TUMEPHBLIX MATEPHATIOB
B I'a30BOH H KHIKOH cpeje

Bmusnaue skuaKoH cpeabl Ha AedopMannio moaumMepos. HaHo - 1 MEKPOCTPYKTYpa MOJIHMEPOR B
BLICOKOTHCIICPCHOM OPHEHTHPOBAHHOM COCTOSHHH. CopOIMsI OPraHHYSCKHX BEMISCTB MOBSPXHOCTRIO
MOUMEPHBIX MaTepuaos. lloasydecTh monuMmepor B JKMAKHX cpedax. Ypaeuenue B.H. Manuna
JIOJITOBSUYHOCTH MOJIMMEPOR B JKUIKOH cpefe.

Tema 13. O03op M ocBoeHHe MeETOJOB WCCICOBAHHA JIepOPMAIIMOHHLIX CBOWCTB
IACTHYHBIX MATEPHAJIOB

leomerpusi jgedopmarnuu  Matepuasiop. CkopocTh JehopMUPOBAHUA T[IPH  OJIHOOCHOM
paCTsDKeHUH (CHKATHH). 3aKOHOMEPHOCTH JehopMAalliH MOJMMEPOB B CTEKIOOOpPA3HOM COCTOSHHH.
O0mHe 3aKOHOMEpPHOCTH JTehOpMAaITiH XUMHYECKH CHIMTHIX HJIACTHIHBIX TIOJIMMEPOB. 3aKOHOMEPHOCTH
nedopMaliid  aMOPPHO-KPUCTAIIIMISCKHX — TIOJIMMEPOB B KECTKO-3JIACTHYHOM  COCTOSIHHH.
I'paguenTHBIE U HHTEPBAJILHBIC TUICHKH. DJIACTHYHBIE TIJICHKH C «BOJISTHBIM 3HAKOM).

Tema 14. OdopwieHre pe3ybTATOB HAYYHOI0O HCCJIEOBAHUHA B (opme olmMcaHuA

9



I'I?-Oﬁl)ETe}II'Iﬂ, MOICJIM HJIH Hayq]mif[ CTaTbH

I/I306peTeHHe, HalpHuMep, «crocod H3MEPpEHHA» - COBOKYIIHOCTE HOBBIX onepauHﬁ HIIH

IIPHEMOB, HOBOTO IOPsi/IKa YepeI0BaHHUS H3BECTHRIX OlepallHi HIIH IIPHEMORB, HOBBIX TEMIIEPATYPHBIX

HJIH JIpYTHX PEHHUMOB, B HCTIOJIB30BaHHH HOBOT'O JUJIA JJAHHOTO crocoba MaTEpHAJIOB, HpHCHOCO6J’IeHHﬁ

H HHCTPYMCHTOB, XapaKTCpHU3YETCA TCXHOJIOTHYCCKHMH TIPH3HAKAMH. Crocod kak o0bekT H306peTeHHﬂ

— 3TO0 TEXHHYECKOC PCIICHHE,

obnaiaroniee CYMECTBEHHBIMH OTJIHYMAMU W JlalolIee TIpH

HCTIOIL30BAHAN  TIONOKHTEILHBIH 3(1)(1)6:1{1“ — Hponecc BBIIOJIHCHHA B3aHMOCBAZAHHBIX HeﬁCTBHﬁ,

H606XOI[HMLIX A JOCTHXKCHHA MOCTaBRIIeHHOH OSJIH. HpHBHaKH criocoba

3.4 TemaTnKa CeMHHAPCKUX/IPAKTHYECKHAX U JIa00PATOPHBIX 3aHATHIT

3.4.1 CemmHapckHe/IpakTHYECKHE 3aHATHS
Tema 1. Tunsr nayunsix npoekto HHOKP

Tema 2. YpapjieHHe HAYUHBIMH [IPOSKTAMH
Teva 3. OcHOBHBIC NPOIIECCHI MIAHHPOBAHHUSA IESITSIFHOCTH
Tema 4. O630p U OCBoCHHE MSTOJ0B HCCIISTOBAHUS IUTOTHOCTH MaTepHAIIOB

Tema 5. OGzop U 0cBOCHHE METOIOB HCCIICTOBAHUS IIPOUHOCTH MATCPHAJIOR
Tema 6. OG30p ¥ OCBOSHHE METO/10B HCCIISOBAHNS JTHAICKTPUISCKUX XapakTepucTuk [IM

3.4.2 JlaGopaTo]

PHBIC 3aHATHA

No Ne pazgena Tpyno-
I/ | AHCIHIUTHHEL, TemaTuKka NpaKTHYSCKUX 3aHATHH eMKOCTh
TEeMBI (uac.)
1 Tema 4. O030p H OCBOSHHE METOJIOB HCCIIETOBAHUS TUIOTHOCTH 2
MATEpHAIIOB
2 | Tema 4. [IpakTHYEeCKOE MOMYACHHE JIUCTOB U3 TEPMOILJIACTOB )
CIIEKaHHEM IMOPOIIKOB U UCCIISOBAHHE TUIOTHOCTH
MaTepHAIIOB
3 Tema 3. O0630p H NPaAKTHIECKOE OCBOSHUE METO/IOB MCCIEIOBAHUS 2
[IPOYHOCTH MAaTePHAIOB B HAYYHBIX [IPOSKTAX
4 | Tema 3. Hamepenne MpoUHOCTHRIX XapaKTePHCTHK MIICHOK M BOJIOKOH. 2
[TonyyeHHe W aHAIIU3 IHATPAMM Pa3pyHISHHS.
5 Tema 6. O0630p H NPaKTHIECKOE OCBOSHUE METO/I0B HCCIIS/IOBAHUS 2
JIHAJIEKTPHYESCKHX XapaKTEPHCTHK TIOJMMEPHBIX MATEPHAJIOB
6 | Tema6. Hamepenne qUOICKTPHUYCCKHUX XapaKTSPUHCTHK MOIHMEPHBIX 2
IUICHOYHBIX MATePHUATIOB U OyMaru
7 | Tema 7. O030p H MPAKTHYSCKOS OCBOCHHS METOIOB HCCIICTOBAHHS 2
AJIEKTPONPOBOIHOCTH KOMIIO3HIIHOHHBIX MAaTePHAJIOB
8 | Tema7. Hzmepende 2IeKTpoIpoBOHOCTH KOMITO3HITHOHHBIX 2
MATEPHAIIOB «IIOJIHMep-TpaguT
9 Tema 8. O0630p H NPAKTHIECKOE OCBOSHUE METO/I0B HCCIIS/IOBAHUS 2
ONTHYECKHX CBOMCTE MAaTEPHAIIOB
10 | Tema 12. Hamepenne ONTHYSCKHX XapaKTEPUCTHK M KOOPIHHAT I[BETA 2
IIOJIMMEPHBIX IUICHOK B [IOJIAPH30BAHHOM CBETE
11 | Tema 13. O030p B OCBOCHHE METO/TOB HCCTISTOBAHHS OaphepHBIX 2
CBOMCTB MAaTEPHAJIOB.
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12 | Tema 13. Hzmepenne nuddy3noHHON TTPOHUITACMOCTH KHIKOCTSH 2
CKBO3b IIOJIAMEPHbIE TUICHKH

13 | Tema 14. Hzmepenne copOiuu KuKkocTed oOpaznamMu 2
noJurpaUIecKHX KOMIO3UIMOHHBIX MaTepraiios (OPTII)

14 | Tema 14. CocTapiacHUe OMUCAHUS H3OOPESTCHHS, MOJSTH WIH HAYIHOH )
CTaTbH

15 | Tema 5. O030p H OCBOCHHE METOIOB HCCIICTOBAHHS PeIaKCAITHOHHBIX 2
CBOMCTB IOJMMEPHLIX U KOMIIO3HI[HOHHBIX MATSPUATIOB

16 | Tema 5. Hzmepende pelakcallMOHHBIX XapaKTePUCTHK TIPH CKATHH 2
HoJIUMepHBIX MaTepualior (duekcodopmbr, OPTII)

17 | Tema 5. Hzmepende CKOPOCTH MOJBYYECTH NOJHMEPHBIX MATEPHATIOR 2

18 | Tema 5. JluarpaMMbl pacTS:KeHHS U COKPAITISHHS TTOJIMMEPHBIX MIJIEHOK 2

Hroro 36

3.5 TemaTHKa KYPCOBBIX MPOeKTOB (KYPCOBBLIX padoT)

HE Ipe/lyCMOTPEHbI

4 YuaeGHo-MeTOAHYECKOe H HHPOpMALMOHHOE o0eclieuenue

4.1 HopmatuBabie TokyMeHTHI H ' OCToI
1. I'paxnanckuii kogeke PO, 4.1,

2. I'OCT 28840-90 http://docs.cntd.ru/document/ 1200023577

3. T'OCT 14236-81 http://docs.cntd.ru/document/1200020779
4. I'OCT P 54869 — 2011 «IlpoekTHBIH MeHeMKMEHT. TpeCoBaHHS K YIPABJICHHIO
MPOSKTOM>

4.2 OcHoBHaA IHTepaTypa:

1. . Konnparor A.IL, Kypaenepa I'H, Yepkacop E.Il., «DuzHka U XUMHS MaTepHAIIOB U
TeXHOJIOTHUECKUX TporieccoBy, yuebuuk/ AllKonnparoe, I''H. Kypapnesa, E.Il. Uepkacor. —
Mockpa: Mockoscku#i [Toymrex, 2021. — 303 ¢. — URL: https://elibrary.ru/item.asp?1d=47190601

2 Jpenuuckuid B. A. MeTonoJIorud HayYHbIX HCCIIEIOBAHUM [ DIeKTPOHHBIN pecypc]:

yueOHHK Just By30B / B. A. Jlpemunckuii. — 2-¢ uz3., nepepad. u jjon. — Mockea : UzpatensctBo
Opaiit, 2020. — 274 ¢. — Pesxum poetyna: hitps://urait.ru/bcode/453548

3. Moxwui#i M. C. MeToq00THA HAYIHBIX HCCIISTOBAHUH [ DNCKTp OHHBIH pecypc|: vIeOHHUK
st MarueTpaTypel / M. C. Mokuii, A. JI. Hukudopor, B. C. Moxu# ; mox pegakuuei M. C. Mokus.
— Mocksa : UzgatenasctBo HOpaiit, 2019, — 255 ¢. — Pexum moetyna: https://urait.ru/beode/432110

4. Adanaceer B. B. MeToT0OTHA B METOIBI HAYIHOTO UCCISIOBAHMS [ DIICKTPOHHBIH
pecype]: yuebnoe mocodue g Byz0B / B. B. Adanaceer, O. B. I'pudkosa, JI. H. Ykomosa. — Mocksa
: Uanatenbereo WOpaiit, 2020. — 154 ¢. — Pexxum noctyna: https://urait.ru/bcode/453479

4.3 Jono/mHuTe/IbHAY JIUTEpaTYpA:
1. OcCHOBHI yIIpaBJIeHUA MpoekTaMu: [yvuel. mocodue]/JI. H. boponuna, 3. B. Cenyk ; M-Bo
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obOpazoBanus H Hayku Poc., 2015, 112¢.

2. Tunoebsie HOpMBI BpeMeHH Ha pazpaboTKy TexHoJorHueckol qokymenTaun. M.: TIBHT,
1988. 76 ¢.

Bi Tpodumor B.B., Heanosa T.M., Heanor B.H. Yupaenenue npoextamu ¢ MS Project:
Yuebnoe mocodue / Ilog pen. mpod. B.B. Tpodumora. CII6.: Uan-so CIIOI'YD®, 2007. 238 ¢

4.4 DieKTpOHHBIE 00pa30BaTe/IbHBIE PecypChI

1. I'openor H. A. MeTomoNorTHs HAyYHBIX HCCIICTOBAHUH | DJICKTPOHHBIH pecypc|: yaeOHHK
W npakTUkyM Juit By30B / H. A. T'openos, JI. B. Kpyrios, O. H. Kopabiiepa. — 2-e u3j., nepepal. u
non. — Mockea @ Hzparemwcteo  FOpabit, 2020, — 365 ¢ — PexuMm jgocrtyna:

https://urait.ru/becode/430489

4.5 JIlunen3nonnoe H cBOOOIHO pacHpocTpansaeMoe IporpaMMHOe odecTieueHne
Microsoft Office Word,
Microsoft Office Excel;
MicrosoftOfficeProject.

4.6 Coppemennble mpodreccHonanbHBIC 02361 TaHHBIX H HAQOPMATHOHHLIE
CTIPABOYHBIE CHCTEMBI

1. HuTtepHeT-pecypchl  NpejcTaBieHHble Ha caite http:/mospolvtech.rus  pazjene
«3nextponnas OubmuoTexa MITY».
2. HutepHeT-pecype http://inchemistry.ru/? openstat=7GlvZ WNOLnlhbmRIleC5vdT

sxMTEvNDgzOzQwOTEIOTe7e WFuZGV4Ln]1Omdl Y XJThbnR120)

5 MarepuajibHO-TeXHHYECKOe o0ecleueHne

Jlexuu u nabopaTopHbie 3aHIATHS NPOBOJATCH B yueOHOH NalopaToOpHH MATepUAIOBE/ICHHS B
aya. 1207, pacmonokeHHOH B yueOHOM Kopmyee mo aapecy r. Mocksa, yi. Ilpsaumankosa, 1. 2a.,
kopi. 1. OSopyioeanue 1abopaTopHu MaTepHAIIOB S ISHUS:

Pazprisnas mamuaa PM-50 ¢ KoMIIbIoTepOoM H HAOOPOM 3aKHMOB

Cren/1 JUTd UCTILITAHWNA MATEPHAIIOB HA JIOJITOBEYHOCTH MPH TOCTOAHHOM HArpy3Ke
Cten/1 JUTd UCTILITAHUN a/Te3HH TIJICHOYHBIX MaTepHalioB

CteH/1 JUTA UCTILITAHWN TEPMOYCAIOUHBIX MATEPHAJIOR

Becrbl aHaIuTHYCCKHE JJISI THAPOCTATHUESCKOTO B3BCITHBAHHS MATCPUAIOB

Becnbl TexHu4ecKue

[Ixad cyUTHIBHBIH

TepMocTaT CyXOBO3YIHBIH

BanHbl raibBaHHYECKHE

Boasnas 6ang

6 Meroanuyeckne peKOMeH/IAIHA

6.1 MeTommyeckne peKoMeHIATHH TS MPenoIaBaTe T TI0 Opramu3amnm
oOyueHus

B pamkax Kypca INpeAyCMOTPEHO IOCelleHHe HpOo(QHIBHBIX BBICTABOK, BCTpEUH CO
CHEIHAIUCTAMHU-TIPAKTHKAMH  [PE/JCTABHTEIIAMH  POCCHHCKHMX M 3apyOelKHBIX — KOMIAHHH.
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PeKOMeHﬂyeTCH MMMHAPOKOC HCIIOJIL30BAHHC AKTHBHBIX H HHTCPAaKTHBHLIX MCTOOOB 06yquHH, TECThIL,
MO3BOJIAKIIHE OICHHUTh 3HAHHWA, YMCHHA H YPOBCHB HpHOGpGTeHHLIX KOMHGT@HHHﬁ.
MGTOZ[HKa npenojgaBanusA JHCTTHIIIHHBI «OCHOBHI Hay[IHO-HCCHe,Z[OBaTeHLCKOﬁ ACATCSIIBHOCTH Y

W peai3aliisa KOMIIETEHTHOCTHOT O [10/1X0/1a B H3JIOXKEHHH H BOCIIPHATHH MaTepHaa IIpe/lycMaTpHBaeT
HCTIOJIB30BAHUE CIIE/IYIONHUX AKTHBHBIX W HHTEPAKTHBHBIX (JOpM NpOBE/ICHUS ay/IMTOPHBIX 3aHATHH B
COUYETAHHH ¢ BHeay/IMTOpHOH paGoToH ¢ 1enbo GOpMHUPOBAHHS W Pa3BUTHA NPOdeCCHOHATBHBIX

HAaBBIKOB, 06y[IaI-OH_[HXCHZ

— u3y4YeHHe pasgenoB DOP, omucaHus MpakTHUeckuxX paboT Ha Mmwiatdopme HHUGPOBOTO
obpaszopaHus MocnomuTexa;

— MOATOTOBKA K BBIOJIHSHHIO JaOOpaTOPHBIX paboT B 1a00paTOPHAX BY2A;

— OpraHU3allHs | MPOBEASHHS TEKYIIST O KOHTPOIIS 3HAHHH 00YIaIomuXCs B popMe ceMUHAPOB.

6.2 Meroauyeckue yKazaHusl 00Y4arOLIHMCH

Ilpu camocToaTeTbHONH paboTe OOYHAIOMMMCS pPEeKOMEeHyeTcs MCTIONb30BaTh 0asy JTaHHBIX

HOHHFpa(l)quCKHX MATEPHAJIOB, CETh HHTepHeT, a TAKGKE OTCUYCCTBCHHBIC HpO(I)eCCHOHaJ]]:.HbIe SKYPHAJIBL:

«IInacTiaeckne MaccChbI», «Polymers», «HzpecTHa BY30B. Hp06HeMLI HOJ]HFpa(I)HH H H304TCIIbCKOT O JCJ1a»,

«Duiekco +», «Bo/siHON 3HAKY U JIp.

7.1 MeToabl KOHTPOJISI B OIEHUBAHHS Pe3yJIbTaTOB 00y YeHN s

7 DoHJ OLIEHOYHBIX CpeJCTB

OTYeThI O BLITOJHCHHH .]'Ia60paT0pHLIX H IIPAaKTHYCCKH X pa60T

7.2 IlIkana 1 KpUTepHU OIeHUBAHUS Pe3y/ILTATOB 00yUeHHSI

IlokazaTeseM OILGHHBAHUS KOMISTCHIMH Ha PazIHUYHBIX dTanax MX GOpMHPOBAHHS SBISCTCS
JOCTHXKEHHE 00YHAOIMHUMHCA NIJIAHUPYEMBIX PE3YJIbTaTOB 00YUSHHS 110 JUCIHIIIHHE (MOIYJIHO).

OIIK-5 - cmoco0HOCTRIO pemaTh HAYIHO-HCCISAOBATeNbCKHE 3aJaud MpH  OCYISCTBICHUHU

npodecCHOHATLHOH NeATSILHOCTH ¢ IPUMEHESHHEM COBPEMESHHBIX HH(POPMAIHOHHBIX TSXHOJIOTHH U

NPHKJIA/THBIX ATIIIAPATHO-IIPOT PAMMHBIX CPe/ICTR

Ko u unjukatop | KpATepHH oneHHBaHus

JOCTHREHHHA

KOMIIETEHIIHH 2 3 4 5

HOIIK-5.1 He ymeer pemars | OOyuaronmiics Odyuaroruics O yuaronuics

Pemaet 3agaun B | 3ajauyn B 00macTH | HMeeT 3HAET OCHOBBI YMEET B TOJTHOM

o0macTi npodeccHoHaBHOH | IPEJCTABICHHSA KAK | KaK PElIaTh 3aJlauH | peliaTh 3aJauH B

npodeccHoHamb | TEATETBHOCTH c | pemaTh 3a7aYyd B | B obmact | obmacTH

HOH NPHMCHCHHEM o0macTi npodeccHoHambHO | MpogEcCHOHAIBHOH

JESTENBHOCTH € | COBPEMEHHBIX npodeccHOHABHON | H JEATETBHOCTH C | JCATETBHOCTH &

IPUMEHCHHEM HH(pOPMALUOHHBIX JCSTEIIbHOCTH ¢ | IpHMCHCHHEM MPHMECHCHHEM

COBPEMCHHBIX TEXHOIOTHIH H | IPHUMCHCHHEM COBPEMCHHBIX COBPEMCHHBIX

HHPOPMAITHOHH | TIPHKJTATHBIX COBPEMEHHBIX HHPOPMATHOHHBIX | HHPOPMATIHOHHBIX

BIX TEXHOJIOTHH H | almapaTHoO- HH(pOpMAaIHOHHBIX TEXHOJIOTHH H | TCXHOJIOTHH 7}

TPHKJIATHBIX TMPOTPAMMHBIX TEXHOIOTHH H | MPHKIaTHBIX TPHKITATHBIX

ammapaTHO- CPENCTR TPHKITATHBIX anmapaTHO- anmapaTHO-
annapaTHoO-

13



IPOTPaAMMHBIX IPOTPaAMMHBIX MpOTPaMMHBIX MpPOTPAMMHBIX
CpENCTR CPENCTR CPENICTR CPENCTR
HOIIK-3.3. O6yyvaroruiicst  He | OOyuatommiics O6yyaronuiics O6yyaroriics
Cnocoben cnocobeH HMEET 3HAET OCHOBBI YMEET B TOTHOM
pHOGPeTaTh OpHOOPETaTh HOBBHIE | NIPEACTABICHHS Kak Ipuodperath | MpuobpeTaTh
HOBBIC 3HAHWs, | SHAHHL,  HCIOMB3YA TpHOOPETaTh HOBBIE | HOBLIC  3HAHUSL, | HOBBIC 3HAHH,
HCTTOB3Y S CngﬁMGHHHﬁ 3HAHHS, — HCIOIB3YS | [omomb3ys HOTIONB3 Y
SNSRI | ooy | OO B | poions | ORpORRS
oBpazopaTeihb- PMAIL P oOpazoBaTelbHEIE | 0OpazoBaTelibHbIS
TEXHOIOTHH HHpOpMaTHOHHEIE
nele U unHpop- I — u  uHpopMay- | K
MAITHOHHLIC OHHEBIC I/IH(l)OpMaHI/IOHHLI
TeXHOJIOTHH TEXHOJIOTHH € TCXHOJIOTHH
HOIIK-5.4. OOyyaroruiics HE OO0yyarouics OOCyyaronuiics Odyyaronuics
Branmeer BIAJICET METOJAMH | HMEET 3HAET OCHOBHI | YMEET B TIOJHOM
MeTodaMH cOopa, | cOopa, oOpaboTkH H | TpeACTaBICHHS o | meromoB  cOopa, | o0bemMe  Bnajeer
00paboTKH H | HHTEePIPETAITHH METO1aX cbopa, | obpaboTiu H | MmeTomamMu  cOopa,
HHTCPIPESTAIHH | IOTYICHHOM oGpaboTku H | HHTCPIPSTAL[HH o0OpaboTku H
TOITYYEHHOH HHpOpMAIHH, HHTEPIPETAT[HH TMOTYIECHHOH HHTEPIPETATTHH
uHpopMaIum, HCTIOTTh3YS TOITYYSHHOH HHOPMAIHH, TOTYYEHHOH
HCIIOTIB3YS COBPEMCHHBIC uHpopMarHu, HCIIOJIB3YS HH(popMaLUH,
COBPEMEHHBIE HHpOPMATHOHHbIE HCTIOB3YS COBPEMEHHBIE HCTIOTTh3YS
HH(POPMAHOHH | TCXHOJIOTHH H | COBPEMCHHBIS HH(OPMALHOHHBIE | COBPEMCHHEIC
BIE TEXHOJOTHH H | TIPHKJIATHEIE HH(pOpMaITHOHHEIE TEXHOIOTHH H | HHpOpMaIHOHHbIE
IPUKIATHBIE anmapaTHo- TEXHOJIOTHH U | IpPHKIATHBIC TEXHOJIOTHH 7}
anmapaTHo- HpOTPaMMHBIC IPUKIATHBIC ammapaTHO- MPHKJIATHEIE
IpOrpaMMHEIC CpeACTBa, METOJAMH | AIIapaTHO- MpOTPaMMHEIC anmapaTHo-
CpencTRa, 3aTIHTHI, XPAHCHHS H | TIPOTPaAMMHBIE CpE/ICTRA, MPOTPAMMHEBIE
METOJaMHU HOa4H CpeAcTBa, MCETOAAMH | METOJAMH 3aIlHTHL | CPEACTBa,
3aTIHTHI, HHpOPMAT[HH 3alHTH, XPAHCHHSA W | XPAHCHHS H MOJAAYH | METOJaMH 3all[HTHI,
XpaHEHHS 7} nogayd HHpopMauuH | HHpopMALHH XPpaHESHH H [I0AAYH
HOAAYH HH(pOpMaLUK
uHpopMaIuH.

7.3 OneHovHble cpelcTBa

7.3.1 Tekymmuii KOHTPOIL

OTYeThI O BRITOJIHEHHH Ha60paT0prIX pa60T TECTHPOBAHHE

7.3.2 IIpoMexkyTOUHAS ATTeCTAIHS
PopmMa MpoMeKYTOUHOI aTTecTALMU: 3a4eT

[IpomexxyrouHast arrectains obOydawiuxes B GopMe 3auéra HpOBOJMTCA 10 pe3ylbTaTaM

BBIIIOJIHEHHUS BeeX BWJIOB YueOHOH paGoThl, 1pe)lyCMOTpPeHHBIX YUeOHBIM IJJAHOM 110 JIaHHOM

JUCHHILIAHE (MOJYJIIO), IIPH 5TOM YYHTBIBAIOTCA PE3yJbTaThl TEKYHIEro KOHTPOJSA YCIIEBAEMOCTH B

TeYCHHE CeMecTpa. OI_[eHKa. CTCIICHH JOCTHMKCHHA 06yllaI-OH_[HMHCH MJIAHHPYCMBIX PE3YIIBTATOB

oOyUeHUS 11O U CIHILTHHE (MO/TYJII0) IPOBOMTC NpernoapaTelieM, BeIyIUM 3aHITAS 110 TUCITHTIIHHE
(MOIYIII0) METOAOM DHKCIEpTHOH oIleHKH. [lo HTOraM mpoMEKYTOUHON aTTeCTAIIMH O JTUCITHILUIMHE
(MOTYITI0) BLICTABIIACTCA «3aUTCHOY» HJIH «HE 3a9TCHO».
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K npomesicymounott ammecmayit OonycKaiomes moasko 00y aioniecs, 6biNOTHUGUNE 6CE U
yuebnol pabomui, npedyemompennvie pabouel npozpamMmoii no oucyuniune «OCHOBBI HAy4HO-
HCCIIOBATENILCKON  JICATEILHOCTH »!  YCICIIHO BBIMOJHWIM Bee JIaGopaTopHBIe W IIPaKTHUECKHe

paboThL.
IMTkana
Omcanve
OlLIeHHBAHHA

BhImoHeHbI Bee BH/1bI Y1eOHOH paboThl, IIPe/1yCMOTPEHHBIC YUSOHBIM ILUIAHOM.
OO0yUaroIUKCs JIEMOHCTPHPYET COOTBETCTBHE 3HAHHH, YMEHWH, HABBIKOB
IPUBE/EHHBIM B TaluMIax I[okazaresieH, onepupyer NpHOOpeTeHHBIMH

3auTeHO 3HAHUAMH, YMCHUSIMH, HaBBIKAMH, IIPUMEHSET HX B CHTYALlHsX ITOBBIIMICHHOM

CJIOZKHOCTH. HpH 3TOM MOT'YT ObITh AONYIIEHbI HE3HAYHTEIIBHBIC OIHHGKH,
HCTOYHOCTH, 3aTPpVAHCHHS IIPH AaHAJIHTHUCCKH X OIICPAlHUAX, IICPCHOCS 3HAaHHH
H yMeHHﬁ Ha HOBLIC, HCCTAHAAPTHLIC CHTYAIlHH.

He BeimmonHeH o uH Wik Gosiee BHIOB yueOHOH paboThl, NpeyCcMOTPEHHbIX
yueOHbIM I11aHOM. OOyYaromMHCs JeMOHCTPUPYET HEMOJHOE COOTBETCTBHE
3HAHWH, YMeHHH, HABBIKOB IIPHBE/IGHHBIM B TalJiMIax IoKasaTelleH,
He 3aureHo | JonycKarwTcs 3HAYMTE/IbHBIE OMMOKH, IPOSBISIETCd OTCYTCTBHE 3HAHMWH,
YMEHHH, HaBBIKOB 10 psyly [oKazatese, oOyualomuics HCIbIThIBAST
3HAYUTEJILHbIE 3aTPY/IHEHH [IPH ONIEPHPOBAHHH 3HAHHAMH U YMEHHUAMH IIPH
HX [IepEHOCE Ha HOBBIEC CHTYAI[HH.

OneHoYHBIIT TecT (BOIPOCHI)

(chopmupoBannocTs OIIK-5 - Croocoben pemiaTh HayYHO-HCC/ICIOBATC/IBCKHE 33Ja4d  IIPH
OCYIIECTBICHHH TPOQECCHOHATBHON AEATENPHOCTH ¢ TPHMEHEHHEM COBPEMEHHBIX HH(POPMATIHOHHBIX
TEXHOJIOTHH H IPHKIAHBIX AIIAPATHO- IIPOTPAMMHBIX CPEICTB)

1. Jlate onpeneneane HUP 1 mepeyncanTs STAIBI €€ IPOBEICHHUSL

2. Jlate onpenenenne OKP u nepedrcianTh Tambl €e NpoBe/ICHHS.

3. Kpome TpeOoBaHUi TeXHHUSCKOTO 3aJaHHS KAKHE BOIIPOCHI JOIKHEI ObITEH pemieHbl B HUP 1 OKP.

4. Yto Takoe Joropopubic U uunmuatueusic IHHMP u OKP.

5. OnumuTe BrauMoIecHCcTBHE B cxeMe JAKASUHUK - T'OJIOBHOH UCITOJIHUTEJD —

COUCTIOJTHUTEJIE.

6. TpeGopanus, peIbABIsieMbIe K KOHTPOJIBHO-U3MepHTelIbHBIM Tipubopam B HUP u OKP.

7.. GuznuecKkre MeTO bl UCClleJOBaHus (pelllagMble 3a/1a9H ).

8.CrekTpanbubie METOABI MCCICIOBAHUSA (peInacMbIe 3a1a4H).

9. OcHOBHLIC TOKA3ATENH IIPH UCCISTOBAHUH MPOYHOCTHBIX CBOMCTB IMOMUMEPHLIX MATSPHAJIOB.

10. Kaxue mpHUHITUIBI 3aJI00KSHBL B OCHOBY MOJYISHHSI DMITHPUYISCKH MOCICH.

11. Knaccuukallig ¥ THIBI SMITHPHUSCKUX MoAeIeH 1o GakTopy BHIpAKSHHSI MATEMATHUISCKOTO
VpaBHEHHS X TOYHOCTH Pe3VJILTATOB UCIIBITAHHMH

12. OnpeaeauTh MeTOBI NOJIYICHHS SMITHPHUCCKIUX MOJCJICH.

13. Onpe/ieuTh OCHOBHBIE CTATUH MIPOTIECcca TOMYISHUs SMITHPHUSCKHX MOJTeliel.

14. Onpene/inTh OCHOBHBIE MOXO0/bI K MOJIYISHUIO MATEMATHUSCKHX YPABHEHHUH DMITUPHISCKH X
MO/TeSIel H TOUHOCTH HX COOTBETCTBUS DKCIIEPUMEHTAILHBIM Pe3yibTaTamM
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O1eHOYHLII TecT (TIPUMePLI)

S: C moMOIIbIO MPHKIAAHBIX AlIAPaTHO- MPOTPAMMHBIX CPEACTE MOMKHO PACCUHTATh TCILTOBOC HHH
MaTEePUAJIOB PACCUUTHIBACTCS MO PopMyJIe:

F(t, —t,)
Q

et — TeMIeparypa, Q — KOJIHYSCTBO TEILIa, F— I1omanb CCUCHHA TCIIOBOI'O ITOTOKA
=+ COIIPOTHBJICHHC

R= :%I:Mz-epac)/em]

S: C moMOIIBIO MPHKTATHIX ANIAPATHO- MPOTPAMMHBIX CPEACTE MOYKHO PACCUHTATH ### - KaK IlapaMeTpa
TeILIOHHISCKUX U TEIUTO3AIUTHLIX CBOHCTB
MAaTepHAJIOB, T/l [ — TeMIlepaTypa, {J — KOJMYeCTRO Telljla, F — Miomaib CeUeHUs TeTIOBOTO

IMOTOKA, ¢ — TOJIIIHHA MaTCcpHaJla

K:L:i[emfmz -zpad]
F{t —-t,) ¢

+: koadduIHenTa TETUIONEpeATH

S: C moMOIIbIO MPHKIAAHBIX AlIapaTHO- MPOTPAMMHBIX CPESACTE MOKHO pacCUUTaTh KOd(PUITHSHT HHH
MATEpPHAJIOB PACCUHTHIBAETCS 110 (hopMyJie

K=L:i[€m/mz-epa@]
F(t—-t) s

et — TeMIeparypa, Q — KOJIHYSCTBO TEILIa, F— Iromanb CCUYCHHA TCILIOBOI'O ITOTOKA, 6 — TOJINHHA
MaTepHajia
Ex Terronepe1ayn

S: C noMOIIbIO MPHKIIAAHBIX alMapaTHO- MPOTPAMMHBIX CPEACTE MOXKHO PACCUHTATH YPABHCHHE 3aKOHA
NeopMHPOBAHUA BA3KOH KUIKOCTH HEIOTOHA, KOTOPBIA OIUCHIBACT COOTHOMICHHE MEKTY

HAIPSDKCHHEM O H CKOPOCTBIO [IACTHYCCKOM fedpopmannu de, /dt
0= n (ds, /df)

—o=n(de, [dt)

o =n(de,, /dt)

— o =n(de,, [dH)*

+

HpHMeprIe BOIIPpOCHI IJId 3a4eTa

Kaxkwe OBIBAIOT THITBI HAYTHBIX TIPOSKTOB 110 CPOKAM peaiu3aIiin’?

Yro Takoe «wkH3nenunid nuky HHUOKP»?

[epeuncmute dazer HHOKP.

[lepeuncmute cocTaB padoT, BXOAAMUH B a3y pealH3allHH MPOCKTA.

Kakue gakTopbl OTHOCST K CYIECTBSHHBIM BO BHYTPCHHEM OKPYKSHHH IPOSKTa?
[lepeuncanTe OCHOBHBIC THITHI OPTaHU3AIHOHHBIX CTPYKTYD MpoeKTa?

B Kakux cIydasix MpUMEHSISTCS CTPYKTVPa «BCeoOIee YIIpaBIcHHS IPOCKTaAME» 7
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10.
11.
12.
13.
14.
15.
16.
17.

[lepeuncmute TpeuMymecTBa PYHKITHOHATBHBIX OPTaHH3AITHOHHBIX CTPYKTYP?
[Mepeuncnute TpeUMyIecTBA MaTPUYHBIX OPTaHH3AIIHOHHBIX CTPYKTYp?

Mepoii 1ero sipisieTcs Bexa (coObITHE)?

Kaxkue ObIBatOT YPOBHH NJIAHUPOBAHUSA?

Kaxkwe >Tanel paboT BKIIOYACT INIAHUPOBAHHE BPEMCHHBIX ITapaMeTpPOB IpoeKTa?
Hamumute dopMyay oKHAaCMOH MPOIOTKHTSILHOCTH paboT MO BpeMeHH?
Kaxkoit Buj npoekTa IpHHAMACTCSA MIPH MIPONU3BOACTES HOBOU IIPOIYKITHA?

Kakue pakHelinue mokazaTesii KauecTBa BHINOJHEHHS poekTa 1 HHUP?

Kakasg ocHoBHad e koMads1 juis HUHOKP?

Kaxkwe paGoThl BXOAAT B TIOJTOTOBKY COOCTBEHHOT O TIPOH3BOJICTBA MaTepHasia?
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