benepaabHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPESKICHUE

OT/.B.02

(wughp oucyuniurol)

BBICIIIETO 00pa30BaHUs
«TONBATTUHCKUN TOCYAPCTBEHHBI YHUBEPCUTETY

PABOYAS TIPOTPAMMA JUCHUITIMHBI

MexaHUu3MBbI

chopmMmaliv 1 pas
(HaumeHnosanUe OUCYUNTUNBL)

10 HAMPABJICHUIO MOJATOTOBKH (CIEIUATBLHOCTH)
03.06.01 ®Pusunka ¥ aCTPOHOMHUS

IMEHNWA HAHOMATEPHUAJIOB

(K00 u HauMeHOBaHUe HANPABTIeHUs NOO20MOBKU, cneyuailbHocmu 6 coomeemcemeuu ¢ @IOC BO)
dusuka KOHIACHCHUPOBAHHOT'O COCTOSHUA

dopma 0OydeHus: OuHas

I'on Habopa: 2018

(nHanpaerennocms (npoghuniv))

PacnipenesieHue 4acoB AMCUMILIMHBI IO ceMeCTPaM M BUIaM 3aHATHI (110 yueOHOMY IJIaHY)

KoauvectBo 3ET 9
Yacos no PYII 324
Buabl kouTposisi | Jk3amennl| 3adernl | KypcoBbie Kypcosbie KonTpoabHbie
B ceMecTpax: MPOEKTHI padoThI padoTsI (11
3204HOI1 popmbI
00y4yeHmusi)
4
NoNe cemecTpoB (KypcoB)
1 2 3 4 5 6 7 8 9 10 11 | UToro

3ET no cemecTpam 9 9
Jlekuuu 8 8
JlaGopaTopHble
IIpakTHYecKue 16 16
KonTakTHasi paéora 24 24
Cam. padora 300 300
KoHTpojb
Hroro 324 324

ToabsaTTH, 2017




Pabouas nporpamma coctasiena Ha ocHoBanuu ®I'OC BO u yueOGHoro miaHa
HalpaBJieHUs! TOAroTOBKH (cnenuanbHocTh) 03.06.01 Pursznka U aCTPOHOMHUS

(K00 u HauMeHOB8aHUue HanPasieHuss N0020MosKu, cneyuarbhocmu ¢ coomgeememeuu ¢ @IOC BO)

PeueﬂsnpOBaHne pa60qe171 nporpaMmmbl THCHUIIJTUHBI:

OtcyTcTBYET

VYuebnas (pabouasi) mnporpamma oj00peHa Ha 3aceqaHuu  Kadeapbl
«HaHoTexHOIOTHH, MaTepuaIoBeIeHUE M MEXaHWKa» (MPOTOKOJ 3acelaHus
Ne2 or«ll» 08 2017T1.).

Penenzenr

Cpoxk neiicTBus porpaMmbl npakTuku 10 «31» 08 2022r.

Nudopmanus 06 aktyanun3anuu padoyeil nporpaMMsbl AMCHHUIIMHbBI
ITpoTtokoun 3acenanus kadpeaps Ne 13 ot «19» 06 2018 .

ITpoTtokon 3acenanus kapenpst Ne 1 ot «30» 08 2019r.

[Iporokon 3acenanus kadeapst Ne 1 ot «31» 08  2020r.

[Tpotokon 3acenanus kadeaps Ne 2 ot «31» 08 2021r.

YTBEPX/AIO
3aBeayrommii kKaheapon HMuM
(pazpabomasguieii npocpammy)
« _» 20 1. A.C.CennBaHoB

(noonucs) (U.0. @amunus)



AHHOTAIUA
AUCHUNJINHBI (Y4€0HOT0 Kypca)

DT/.B.02 Mexanu3mbl 1e)opMaluy U Pa3pylieHUsi HAHOMATEPHUAJIOB
(wugp u Haumerosanue OUCYunIUnsl (yuebHo2o Kypca))

1. Heab 1 3a1a4n U3yYeHUS TUCUMILIMHBI (Y4e0HOr0 Kypca)

Hens — CdopmynupoBarh 3HaHHS 00 OCOOCHHOCTSX M MeXaHH3Max
nedopMalyu 1 pa3pyleHUs] HAHOMAaTepHUaJIoB.
3agaun:

1. Jatp mpenctaBieHne 00 OCOOEHHOCTAX CTPOEHUS W TIOBEACHHUS BEILECTBA B
HAaHOMETPOBOM pa3MEepHOM MaciiTade.

2. Jlatp  mpencraBieHMe 00  OCHOBHBIX  METOJAaX  MOJYy4YeHU OOBEMHBIX
HaHOMaTepHasax.

3. ChopmupoBaTh 3HAHUS O MPOLECCAX YIPOUHEHUS, Pa3yIPOYHEHUSI U pa3pyLICHUs
HaHOMAaTEpHaJIOB B 3aBUCUMOCTH OT UX CTPYKTYPHOTO KJlacca.

4. OOyuntp MeTOJaM U NPAKTUYECKUM IpUEMaM MCCIEIOBAHUS  CBOICTB
HaHOMAaTepHaJIOB.

2. MecTo aucuuiuinHbl (yaedHoro kypcea) B crpykrype OITIOITI BO

Hannas nucummuinHa (yueOHbId Kypc) oTHocutcs K DTJ[.DakynpTaTUBbI
(BapHaTHBHAs 4acTh).

JluciuIuHbl, y4eOHbIE KypChl, HA OCBOCHHU KOTOPBIX OazMpyeTcs JaHHAS
muciuiuinHa (yueOHslii kype) — [Ipubopsl 1 MeTonbl (U3UYECKOTO HCCIEIOBAHMS
CTPYKTYPhl W CBOMCTB TEPCIEKTUBHBIX MaTepuaioB, MeToJWKa TOCTaHOBKH H
POBEICHUS dKCTiepuMeHTa, PU3NUecKoe MaTepruaJoBeICHHE.

JcuuminHbl, y4eOHble KypChl, ISl KOTOPBIX HEOOXOAMMBI 3HAHMS, YMEHUS,
HABBIKH, TPUOOpETaeMble B PE3yJIbTaTe€ U3YYEHUS JTAHHOW JAMCLMIUIUHBI (Y4EeOHOTO
Kypca) — UTOroBasi aTTecTalus, KaHauaaTcKas JuccepTarus.

3. Ilnanupyembie pe3yjbTaTbl O0y4YeHHMsI MO AUCHUILUIMHE (Yy4eOHOMY
KYPCY), COOTHECeHHble ¢ IUIAHUPYeMbIMHM  pe3yJbTATAMH  OCBOEHUS
00pa3oBaTeIbHOI MPOrPaMMbI

®opmupyembie 1 IInanupyemble pe3yjbTaThbl 00y4eHH
KOHTPOJIHpYyeMble
KOMIIeTeHIIUH

- TOTOBHOCTb HPOBOJUTH | 3HATH: (PU3MUECKYIO NPUPOAY CBOMCTB METANIOB M HUX CILJIABOB,
TEOPETUUECKHE U | aMOp(HBIX, HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB B TBEPAOM U
JKCIIEPUMEHTAJIbHBIE KUJKOM COCTOSIHUU
uccienoBaHusd QU3MYECKOH | YMETh:  TPOBOAWTH  TEOPETHUCCKAE UM IKCICPUMCHTAIbHBIC
PUPOJIBI CBOMCTB | HCCIeIOBaHUSA (PU3MUECKOM NPHUPOJIbI CBOWCTB METAUIOB U HX
METAJIJIOB M HX CILIABOB, | CIUIABOB, aMOP(HBIX, HEOPTraHUUECKUX M OPraHMYECKHUX BEIIECTB B
aMOp(HBIX, TBEPAOM U JKUJKOM COCTOSIHUH
HEOPraHUYECKUX u




OpraHMYEeCKUX BellecTB B | Bmaners: HaBBIKAMU MIPOBEICHUS TEOPETUUECKUX u

TBEPJAOM u KHUJKOM | SKCTIEPUMEHTAJILHBIX MCCIIEIOBaHUM (U3NYECKON MPUPOIBLI CBOHCTB

cocrosuuu (I1K-1) METAJUIOB W HX CIUIABOB, aMOP(HBIX, HEOPraHWYECKUX U
OpPraHWYECKHX BELIECTB B TBEPJIOM M JKUJIKOM COCTOSIHUU

- yMeHUEM | 3HaTb: COCTOSIHUS KOHJACHCHUPOBAHHBIX BEIIECTB, HU3MEHEHUE HX

3KCHEPUMEHTAIBHO buznyecKkux CBOMCTB B  pe3yJbTaTe pa3IUYHbIX  BHELIHUX

YCTaHABJIUBATH COCTOSIHUS | BO3AECHCTBUI

KOHIACHCUPOBAHHbBIX YMers: O9KCIIEPUMEHTATIBHO YCTaHaBIINBATh COCTOSTHUSA

BCIICCTB, H3MCHCHHUC WX | KOHACHCUPOBAHHBIX BEIIECTB, H3MECHEHHUE UX (I)I/ISI/ILIGCKI/IX CBOICTB B

(usnyeckux  CBOWCTB B | pe3ynbTare pasiMYHBIX BHEIIHUX BO3IEHCTBHM

pe3ypTaTe PasJIIHBIX | ByaneTh: HaBBIKAMH M YMEHHEM JKCIIEPUMEHTAJILHO YCTaHABIMBATh

BHCIITHUX BO3ICHCTBHUH | cocTostHUSA KOHJICHCUPOBAHHBIX  BEIECTB, H3MEHEHUE  HX

(1IK-2) buznyecKux CBOMCTB B  pe3yJbTaTe pa3IUYHbIX  BHELIHUX
BO3JCHCTBUI

TemaTnueckoe coaep:kaHue JUCHUIJINHBI (Y4eOHOr0 Kypca)

Pa3nen, moayinb

IMoxpa3znen, Tema

Mexanu3mbl gedopmarun | 1. HanomaTtepuassl: mojydeHue, CTPYKTYpa, CBOHCTBA
U pa3pyLIeHus 2. Makpo- u MukpodpaxkTorpadpuueckuii aHajau3 U3JI0MOB
HaHOMAaTEepHAaJIOB IpU HAaHOCTPYKTYPHUPOBAHHOTO MaTepHaa, MOITYyYEHHbIX IIPU
OJTHOKPATHBIX BUAAX OJIHOKPATHBIX BUJAX HATPYKEeHUs (CTATUYECKOM, YIaPHOM)
Harpy>XeHust 3. OnpeneneHre TPEIMIMHOCTONKOCTH OOBIYHBIX U
HaHOCTPYKTYPHUPOBAHHBIX MaTEpUAJIOB
4. OreHka JIOKaJIbHOIO HAIIPSDKEHHOTO COCTOSIHUSI HAHOMAaTepuaa 1o
KPUTEPHSIM MEXaHUKHU pa3pyLIeHNUs U MAaKPOCTPOCHHIO U3JIOMOB
Mexanusmsbl gepopmarun | 5. Makpo- u MuUKpodpakTorpaduIeckuii aHaIu3 yCTAIOCTHBIX H3JIOMOB
U pa3pyLIeHus HaHOCTPYKTYPHUPOBAHHBIX MAaTEPUAIOB
HaHOMAaTepHaJIOB IpU 6. IlocTpoeHne KHHETUUECKUX JUarpaMM yCTaJIOCTHOTO pa3pyIlleHuUs
LUKINYECKOM OOBIYHBIX U HAHOCTPYKTYPUPOBAHHBIX MaTepHAJIOB
Harpy’eHuu 7. OCHOBBI TMarHOCTUKHU Pa3pyIICHNUs OOBIYHBIX U

HaHOCTPYKTYPHPOBAHHBIX MaTEPHAJIOB

O01mas Tpy10eMKOCTh JUCHUILINHBI (YueOHOro kypca) — 9 3ET.




4.1

Crpykrypa mu

HaHOMATCpHUaiIoB

Kypc usyuenns 4

colep:kaHve IUCUUIIMHBI (Y4eOHOro Kypca) MexaHU3MBI

cOOopMaIiii "

HNICHUA

(Haumenosanue OuCyunIuHbl (yuedHoeo Kypca))

Paspean, IHoapasnen, rema Buabl yueOHoii padoTsl Heo6xoanmbie DopMBI Pexomenny
MoayJIb KonrakTHasi padora CamocronaTeabHast MaTepHuaJIbHO- TeKylero eMasi
(B yacax) pabota TeXHUYECKHe KOHTPOJIA | JIATEpAaTyp
BCEro ®opMbI MPOBeIEHUS Dopmbl pecypchl (HauMeHOBaH a (Ne)
= 9 ’E JICKIIUi, 1a00paTOPHBIX, OpraHu3anuu ue
& 2 m & { MPAKTHYECKHX 3aHATHH, | CaMOCTOSATEIbHOMH OLICHOYYHOI'0
= & 2 5 g E MeTobl 00y4eHusl, § padoThI cpeacrsa)
Z |5 = |3 E peanuzyiomue =
= & | g ol NpUMeHsIEMY 0 “
E §- = o0pa3oBaTe/IbHYI0
TEXHOJIOTHI0
MexaHnu3Mel Hanomatepuansr: 2 4 2 [TpoGnemuas nexiusi. 55 Wzydenue CIIEIL. Memna 3amura 1,2,6
nedopmanuu U | monyuenue, Beinonnenue 3aganus ¢ JIMNTEPATYPHI obopynoBaHue NIPaKTU4YECKON
paspyeHus CTPYKTYpa, CBOHCTBA MOCTIETYIOLTIM paboTh!
HaHOMAaTepHua- 00CyXKICHUEM
JIOB npu pe3yIbTaTOB
OJHOKpAaTHBIX | Biusaue PEXUMOB | 2 4 Breinonnenue 3apmanus c |55 OdopmiieHre 0TYETOB Menua 3amura 2,4,5,6
BHJAX PaBHOKaHAIEHOTO MOCTETYIOLUIM W TOATOTOBKAa K| 00OOpyZoBaHHE. |MPaKTUYECKOH
Harpy>KeHus YTIIOBOTO o0cyXIneHneM 3aIuTe paboTsl
npeccoanust (PKVYII) pe3yIbTaToOB
Ha  TBEPAOCTh W
MPOYHOCTH CTaJIN
Y napHast BSA3KOCTh 2 Brmonnenne 3amaHus c |55 OdopmiieHre OTYETOB Menna 3amura 2,4,5,6
CTaIM B HCXOJHOM MOCJIEAYFOIIM U TOATOTOBKAa K| 00OpyJOBaHHME |MPAKTUYECKON
COCTOSIHUM M TIOCTe o0CyXIeHuEM 3aIInTe paboThI
PKVYII pe3yIbTaTOB
Makpodpakrorpaduy | 2 4 Brmmonnenue 3amaHus c |55 [HoxroroBka K Menna 3amura 2,3,6
ecKuit aHaIu3 MOCTIETYIOLIM IPaKTUYECKUM o0opy/soBaHUE | IPaKTHYECKOIt
H3JIOMOB o0cyxeHnem 3aHATHUM, paboTsI
HaHOCTPYKTYpPHUPOBaH pe3yIbTaToB odopmnienne 3anaHus
HOTO Marepuana, U TOATOTOBKA K
MOJTY4EHHBIX npu 3aluTe
OJTHOKPaTHBIX _ BUJAX




Paznean, oapasnen, Tema Buabl yueOHoi#i padoThl Heob0xoanmsblie DopMbl Pexomenay
MOAYJIb KounrakTHasi padora CamocrosiTejbHast MaTepPHAJIbHO- TeKylero eMas
(B yacax) pabota TeXHHYeCKHe KOHTPOJISl | JUTepaTyp
BCEero ®DopMbI NPpOBeEACHUS Dopmbl pecypcol (HauMeHOBaH a (Ne)
= x ’E JIeKIU, naﬁoparopm,li(, OpraHMzaluM ue
: § @ g { MPAKTHYCCKUX 3AHATHH, | CaMOCTOAITEIbHOH OUECHOTHOI'0
s & 3 5 £ E MeTO/AbI 00y4YeHHs, § padoThI cpelcTBa)
Z |5 2 =g g peansyonue &
= = | g “ 9 NpPHMEHsEMYI0 “
E §- = 06pa3oBaTeILHYI0
TeXHOJIOTHIO
HaTpyXCHUS
(cTatnueckom,
YAAPHOM)
Onpenenenne 2 2 Brimonnenne 3amaHust ¢ |55 Tloaroroska K Menua 3amura 2,3,6
TPELUIMHOCTONKOCTH MOCTIETYIOLIM MIPAKTUYECKIM o0opynoBaHHE | IPAKTUYECKOM
HAHOCTPYKTYpPUPOBAH obcyxeHnemM 3aHATUAM, paboThI
HOTO MaTepuaa pe3yIbTaToOB odopmnienne 3anaHus
u MOATOTOBKA K
3alluTe
25 IToaroroBka k 3auery 1-6
HTroro: 8 0 16 2 300
24




5. Kputepuu 1 HOPpMBI TEKYLIEr0 KOHTPOJISI M MPOMEKYTOYHOM aTTEeCTALNM

DOopMBI TEKYIIIETO KOHTPOJIS

YcnoBus JOIIyCKa

Kputepuu u HOpMBI OLICHKH

3ammTa MpakTHIECKUX padoT

1. IloaroroBieH OTYET B
COOTBETCTBUH C
TpeboBanusimu Y MII;

2. IlpaBunpHO OTBEYaeT Ha
BOIIPOCHI

3aureHo:

ITomHOCTEIO OIaHK OTYETA;

3KCHepI/IMeHTaJ'II)HI)I€ JaHHBIC COFHacyIOTCSI C TCOpeTI/ILIeCKI/IMI/I;
I[To paboTe copmMynupoBaHbI MPaBUIHHBIE BHIBOIBI;

I[aHBI ITIOJIHBIC OTBCTHI HA BOHpOCI)I 110 3aIlIuTe,

[IpuBeAcHBI peleHus 3aaa4 (€ClIM HMSIOTCS B JAHHOM paboTe).

Nk v

dopma poBECHUS
MMPOMEKYTOUHOM aTTeCTaluU

VcnoBus JO0ITyCKa

Kputepuu u HOpMBbI OIICHKH

9K3aMeH, IIMCBbMCHHO

Brinonnenue Bcex
MPAKTUYECKUX 3aJaHUN

«OTIUIHO» [TpaBWIIbHBIM OTBET Ha OWJIET, BKIIOYAIOIIHIA 2
BOIIpoca

«XOPOIIIO» Haym4re HEKOTOPBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC

«yHOBIETBOPUTEIHHO Hanuune HeTOUHOCTEN B OTBETE HA BOIPOC,
TpeOYIOMHMX CYMIECTBEHHBIX YTOYHSHHI

«HECYOOBJICTBOPUTCIILHO» OTcyTCTBI/Ie 3HAHUM 110 BOIIPOCY




6. Kpurepun 1 HOpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

VY4eOHbIM IJIaHOM HE MPEAYCMOTPEHA KypcoBas padoTa U KypCOBOU MPOEKT.

7. llpuMepHasi TEeMATHKA NMUCbMEHHBIX padoT (KypcoBbIX, pedeparos,
KOHTPOJIbHBIX, PACYeTHO-TPAGUIECKUX U JP.)

Y4eOHBIM IIaHOM HE TIPEIYCMOTPEHO.

8.1 Bonpocsl k 3auery

1. Knaccuduxanus u3noMoB METAJUIMYECKUX MATEPHAIIOB.

2. Bsskoe pazpyuienue. MexanusMm U (pakTtorpapuueckue NpU3HAKU BSI3KOTO
paspyLICHHUs.

3. Xpynkoe paspymeHnne. MexaHu3M XpynKoro pa3pyLeHus.

4. @paktorpaduyeckue MpU3HAKU XPYIKOTO pa3pylieHus. TpaHCKpUCTATUTHOE
U MHTEPKPUCTALIUTHOE (MEXK3EPEHHOE) pa3pylICHHE.

5. Bssko-xpynkuili mnepexoa. Dpakrorpapuueckue MNpU3HAKKA Ppa3pyLICHUS
MaTeprajioB B HHTEPBAJIE BA3KO-XPYIIKOTO MEPEX0aa.

6. Kpurnueckue remnepaTypbl XpyIKOCTH. METOIBI ONIPEIEIICHMUS.

7. IlpyuuuHBI IEpeXo/ia MATEPUAIIOB U3 MIJIACTUYECKOTO COCTOSIHUS B XPYTIKOE.

8.  XmamHonomkocTth MetawioB. Cxema WModde-/laBunenkoBa, Bnusaue Ha
XJIAJTHOJIOMKOCTh ~ HAIPSDKEHHOTO  COCTOSIHMSI, TOJIIMHBI oOpa3na, CKOpOCTH
Harpy>XeHHUs.

9. BumsHue pa3Mmepa 3epHa M HaJauuMsl INpUMECEld Ha HANpsSIKEHHWE OTPHIBA.
Me:x3epeHHas XpyIKOCTb.

10. Buasl BO3mEWCTBUS Cpel  3KCILTyaTalldd: KOPPO3MOHHO-MEXAHUYECKOE
pacTpEeCKUBAaHME, XPYIKOCTh IPU KOHTAKTE C PACIUIaBICHHBIMA METAJUIMYECKUMHU
NOKPBITUSIMH, PAINALIMOHHOE IIOBPEKICHHE.

11. 3amaun 1 OCHOBHBIE MOHATHUS MEXAHUKH pa3pylleHHs. TUIbl TpeuuH (OTpPbIB,
MONEPEYHBIN CABUT, MPOOJIbHBIN CIBUT),

12. KoadpuimeHT MHTEeHCUBHOCTH HANPSKEHUS, €r0 Pa3MEPHOCTb.

13. Buapl JOKAJIBHOTO HANPSHKEHHOTO COCTOSHUS MaTephala y BEPIIUHBI
TpeLUHbI (TUI0CKas AepopMaliys, NJI0CKOE HAPSKEHHOE COCTOSIHUE).

14. Cxemsl 00pa3oBaHusl IUIACTUYECKUX 30H IMpPU IUIOCKOH JedopManuu U
IUIOCKOM HAIIPSKEHHOM COCTOSIHUU.

15. Cxembl 00pa3oBaHus MJIACTUYECKUX 30H B TIEPEXOAHON 00JIACTH OT TIUIOCKOM
nepopMauu K IIOCKOMY HaPsKEHHOMY COCTOSTHUIO.

16. Kpurepuii 115 onpeaeneHus JJOKAIbHOIO HAIIPSIKEHHOTO COCTOSTHUS.

17. CBs3p  JIOKAJIBHOIO  HAIPSHKEHHOTO  COCTOSHHMS C  KPUTHYECKUMU
TEMIIEPATYPAMH XPYIKOCTH.

18. YcmoBust npOYHOCTH ISl 3JIEMEHTOB KOHCTPYKIIMM C TPEIIMHOM.

19. Mertoasl pacuera KO3(p(ULIHEHTa UHTEHCUBHOCTH HAINPSIKEHUS Y BEPIIMHBI
TPELIUHBI.

20. Metoauka AKCIIEPUMEHTAIBHOTO OTpeACICHUS CTaTUYECKOU
TpenmHocToiikoctn Marepuaina Klc.



9. ®oHI OLEHOYHBIX CPEACTB /Jsi NPOBEJEHUS MPOMEKYTOYHOI
arrecTaluu 00y4arouUXCcs M0 JNCIHUIINHE

9.1. ITaciopt ¢oHIa OLIECHOYHBIX CPEICTB

Kon
Ne KonTposmpyembie pa3aeibl KOHTPOJIMPYeMOi HaumenoBanue
n/n (TeMbl) TUCHMILTHHBI KOMIIeTEeHIIMU (M1 OLICHOYHOI'0 CPeACTBA
ee 4YacTH)
[TpakTuyeckne  pabOTHI,
odopmiieHne
Hanomarepnansr: [IOJIy4Y€EHHE,
1 . ITK-1 pe3yibTaToB,
CTPYKTYypa, CBOWCTBa
(GhopMyITUpPOBKa BBHIBOJIOB,
TECTUPOBAHUE
2 | Makpo- u [IpakTnueckue  paboOTHI,
MHUKpO(paKTOTpapuuecKuil aHaiu3 odopmieHue
U3JI0MOB pe3yJbTaTOB,
HaHOCTPYKTYPUPOBAHHOTO ITK-1, I[IK-2 (dbopMyIHpOBKa BBIBOJIOB,
Mmarepuaiga,  IOJYYEHHbIX  IpHU TECTUPOBAHUE
OJIHOKPATHBIX BHJAX Harpy>KeHus
(CTaTUYECKOM, YJIapHOM)
3 . [IpakTuyeckne  pabOTHI,
Omnpenenenne TPEeUIMHOCTOMKOCTH
OOBIYHBIX u oQopmeHme
ITK-1, I[TIK-2 pe3yabTaToB,
HaHOCTPYKTYPHPOBAHHBIX
(dbopMyIMpoBKa BBIBOJOB,
MaTepHasoB
TECTUPOBAHUE
4 | Ouenka JIOKaJIbHOTO [IpakTnyeckue  paboOTHI,
HaNPSKEHHOTO COCTOSTHUS odopmieHne
HaHOMaTepuajga MO  KPUTEPUSIM [TK-1, TIK-2 pe3yIbTaToB,
MEXaHUKHU paspyleHus u (dbopMyIHpOBKa BBIBOJIOB,
MaKpOCTPOEHHUIO M3JI0MOB TECTUPOBAHUE
5 | Makpo- u [TpakTudyeckne  pabOTHI,
MHUKpO(paKkTorpapuueckuil aHaims odopmieHue
YCTaJIOCTHBIX H3JI0MOB ITK-1, I[TIK-2 pe3yJIbTaTOoB,
HaHOCTPYKTYPHUPOBAHHBIX (dbopMyIMpoBKa BBIBOJOB,
MaTepuajoB TECTUPOBAHUE
6 | IlocTtpoenue KMHETUYECKUX [TpakTuyeckue  pabOTHI,
uarpamm YCTaJIOCTHOTO odopmiieHue
paspyllIeHUs OOBIYHBIX u ITK-1, IIK-2 pe3yabTaToB,
HaHOCTPYKTYPUPOBAHHBIX (GbopMyJIMpOBKa BBIBOJIOB,
MaTepUajIoB TECTUPOBAHUE
7 [IpakTnueckue  pabOTHI,
OCHOBBI JUarHOCTUKH pa3pylIECHUs
odopmieHue
OOBIUHBIX u
[IK-2 pe3yJIbTaTOB,
HaHOCTPYKTYPHPOBAHHBIX
(dbopMyaHMpoBKa BBIBOJOB,
MaTepHaoB
TECTUPOBAaHUE




9.2. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIE MAaTepHUaJIbl,
Heo0X0oAuMbIe /JISi OLEHKH 3HAHMH, YMEHHil, HABBLIKOB M (MJIHM) ONbITA
NEeATEJbHOCTH, XaPaKTEePU3YIINUX 3Tanbl (GopMUPOBAHUS KOMIIETEHUHH B
npouecce 0CBOeHHsi 00pa3oBaTeJILHOM NMPOrpamMMbl

9.2.1. KommiekT 3aiaHuii 1J151 NPAKTHYECKOH PadoThI

1.Tema «Makpodpakrorpapuueckuit aHanu3 M3JIOMOB
HAHOCTPYKTYPUPOBAHHOI'O MaTepuaia, MOJYYeHHBIX MPU OJHOKPATHBIX BHAAX
Harpy>XeHus (CTaTUYECKUX, yIaPHBIX)».

1. Kakoit Bua (cxema) AeOpPMHPOBAHHOTO COCTOSHHS COOTBETCTBYET XPYIKOMY
paspylICHUIO MaTepraa:
a) o0beMHOE J1Ie(OpMHUPOBAHHOE COCTOSTHUE,
0) mIockoe 1eopMUPOBAHHOE COCTOSIHHE,
B) pa3HOMMEHHOE 00EMHOE COCTOSTHUE.

2. Kakoii BUJ HampsiKEHHOTO COCTOSHUSI COOTBETCTBYET BSI3KOMY Pa3pyLICHUIO
MaTepHalia pu UCOBITAHUIX 00pa3ia Ha U3ruo?
a) 00beMHOE,
0) nMuHEelHoe,
B) IUIOCKOE.

3. Ilouemy martepuansl ¢ I'LIK pemeTkoii 6oiee miacTU4HbI?
a) T.k. Marepuansl ¢ [TIK pemerkoil wumeroT O0JbIIOE KOJIMYECTBO
HEIEPECEKAOIINXCS CUCTEM CKOJIbKEHHS,
0) 1.k. 'LIK pemeTka Gonee TUIOTHOYIIOTHEHHAS,
B) T.K. matepuaisl ¢ ['TIK umeroT 60:1bI11€ MITOCKOCTEN CKOIBKEHHUSI.

4. Kak Briuser aegopmaliusi c:kaTUEM Ha IJIACTUYHOCTD CTajen?
a) IJIACTUYHOCTh BO3PACTAET,
0) MIACTUYHOCTh CHUIKACTCA,
B) IJIACTUYHOCTH HE MEHSETCSI.

5. B kakoM cocTosiHuM cTallb 001aAaeT 00Jbleld KOPPO3UOHHON CTOMKOCThIO?
a) ToCJjIe 3aKaJIKH,
0) mocie oTxKura,
B) TIOCJIE TIACTHYECKOM iepopmanuu.

2. Tema  «Pacuer  TpEmIMHOCTOMKOCTH  HAHOCTPYKTYPUPOBAHHOIO
Marepuanay.

1. Yto moHMMAIOT MOJI CTaTUYECKOM TpemmnHocToukocThIo (K c) MaTepuana?
A) cnocoOHOCTh MaTepuala CONPOTUBIATHCA CTATUYECKUM Harpy3KaM.



b) cnocoGHOCTh MaTepuana ¢ TPEIIMHON COMPOTHBISITHCS CTATHUYECKUM
Harpy3Kam.
B) cnocoGHOCTE MaTepuana ¢ TPEUMHON COMPOTHUBISITHCS TUIACTUYECKOU

nedopMaIum.

2. Jlns yero B oOpasmax ajs ucnbiTaHus Ha K C BhIpamuBaroT yCTamOCTHYIO
TPELIUHY?
A) 11 yCKOpeHHUsl pa3pylIeHUs.
b) nnst co3nanust Oosee )KeCTKOro JTIOKaJIbHOTO HAPSHKEHHOTO COCTOSTHUSI.
B) st Toro, 4ToOBI B 00pasiie pa3BuBaIach TOJIbKO OJIHA TPEIIMHA.

3. B Kkakux yCIOBUSX JIOKAJIbHOTO HAMNPSHKEHHOTO COCTOSHUSL HCIBITHIBAIOT
obpa31el Ha Kic?
A) B yclioBuH JI0CKOM nepopmaruu.
b) B ycnoBu# miockoro HampsiKEeHHOTO COCTOSTHUS.
B) oco0bIx ycroBuii HeT.

4. Kak BiMsieT HAaHOCTPYKTYPUPOBAHME HA CTATUYECKYK) TPEUIMHOCTOMKOCTH
MaTepuagoB?
A) TOBBIIIAET TPEIIMHOCTOUKOCTb.
b) cHmxkaeT TpemuHOCTOUKOCTh
B) BiusieT HeogHO3HAYHO.

5. Kak MOHO JOCTUTHYTbH YCJIOBHS TUIOCKON Aedopmaiiviu B oOpasiie?
A) oxnaxaaTb oOpasell.
b) moBpImaTe ToNMMHY 00pasiia.
B) yBenuuuTh CKOpOCTH HArpy KEHHUSI.

3. Tema «OueHKa JIOKAJIBHOTO HAIpPSKEHHOTO COCTOSIHUS HaHOMAaTepuasia
M0 KPUTEPHUSAM MEXAHUKH Pa3PYIICHHUS U MAKPOCTPOEHUIO U3JIOMOBY

1. Kakoil BuA u3JI0Ma COOTBETCTBYET YCIOBHIO IUIOCKOW Jedopmanuu npu
paspyLieHun?
A) XpynKui
b) Bs3kumit
B) cMemanHbIi.

2. Kputepuii orieHku ycioBUs TIOCKOM nedopmaruu, cornacHo ['OCT?
A) t/ (K c/692)*>2,5
b) t/ (I(lc/(io,z)2 >5,2
B) t/ (KlC/G(),z)zZl,S

3. MoOXHO I HCHONB30BaTh IS OLIEHKH  YCJIOBHUSA IUIOCKON nedopmManuu
KPUTEPUHN hyax /t ?
A) na



b) et
B) na, Ho Tonbko mig matepuanos ¢ OLK pemierkoii.

4. 3asucur 1 K;c matepuana ot pazmepa u ¢hopmbl 00pasmnoB?
A) na
b) ner
B) Tonbpko oT pazmepa.

5. 3asucut 1u Kc marepuana ot pazmepa u ¢popmsl 00pa3io?
A) na
b) Her
B) Tonbko ot pa3mepa

4. Tema «Makpodpakrorpaduueckuii aHaiM3 YCTAJIOCTHBIX HU3JIOMOB
HaHOCTPYKTYPUPOBAHHOTO CILIABAY.

1. IIpenenoM BBIHOCTUBOCTH (YCTAJIOCTH) HA3bIBAIOT. ..

A) HampsbkeHue, IpU KOTOPOM MaTepuall BBIIECPKUBAET 3alaHHOE YHUCIIO
LUKJIOB Harpy>KeHUs

b) MakcuMmanbHOE HAmpsHKEHHE IUKIIA, IPH KOTOPOM MaTepHall BbIAEPKUBAET
OTIPE/ICIICHHOE YKCIIO ITUKIIOB HAarpykxeHus (06azy) 06e3 pa3pylieHus

B) nanpspkenue, o JOCTUXKEHUE KOTOPOTo MPOUCXOAUT pa3pylIeHHE.

2. VYkaxuTe BUJ  H3JIOMa, NPU KOTOPOM Ha €ro MOBEPXHOCTH B 00JacTu
pa3pylieHus] BUAHBI BE 30HBI:
A) UHTEPKPUCTATTUTHBIA XPYIIKUIA
b) Bs3kwmii
B) ycranocTHsIii.

3. Kak BiusieT HAHOCTPYKTYPUPOBAHUE Ha MPEJE YCTAIOCTH MaTepuaia?
A) TOBBIIIAET MIPEEN YCTAIOCTH
b) camxaet npenaen ycraaocTu
B) He BiusieT Ha npeen yCTaloCTH.

4. B yeM nposBIAETCS CTAAUNHOCTD YCTaJIOCTHOTO pa3pylIeHus?
A) B 00pa3oBaHMM YCTAJIOCTHBIX 30H Ha MOBEPXHOCTHU U3JIOMA.
b) B KonuyecTBe IMKIOB HarpykKeHus 110 o0O0Opa3oBaHUs TpPEIIMHbBI U
KOJIMYECTBE LIMKJIOB HA €€ PaclpOCTPAHEHUE.
B) crannitHOCTh yCTaJIOCTHOTO pa3pyILlEHUs] OTCYTCTBYET.

5. C ueMm cBs3aHO 00pa3oOBaHME IUKINYECKOW MIIACTUYECKOW 30HBI Yy BEPIIMHBI
TPEUIUHBI?
A) ¢ oOpaTHOI MIaCTUYECKOM AeopMaIiuei.
b) ¢ u3MeHeHneM JTOKaTBLHOIO HAMPSHKEHHOTO COCTOSTHUS MaTepuia.
B) ¢ uukianyeckumMu Harpy3Kamu.



5. Tema «llocTpoeHre KHMHETMYECKUX AUarpaMm YCTaJIOCTHOTO
pa3pyuieHust OOBIYHOTO U HAHOCTPYKTYPUPOBAHHOTO CILJIABAY.

. B Kakux KOOpAMHATaX CTPOST KHHETHYECKUE JUarpaMMbl YCTaJOCTHOIO
paspyLeHus?

A) B koopauHarax dI/dN — AK.

b) B koopaunarax Ig dI/dN — 1g AK.

B) B koopaunarax In dI/dN — In AK.

2. Ypasuenue [Irpucca.
A) dl/dN = C AK"
B) dI/dN = C K"
B) In dI/dN = In AK"

3. Kakoii maTepuai mydiiie CONPOTUBIISAECTCS Pa3BUTHIO YCTATIOCTHON TPEIIUHBI?
A) ¢ HU3KM 3HaYeHUEM KodddunrerTa n B ypaBHeHuu [I3pucca.
b) c BeicokuM 3HaueHneM kod(dduimenTa n B ypasaenuu [Iapucca.
B) ne 3aBucut ot ko3¢ duimenta n.

4. CKOJBKO y4YacTKOB BBIJCNAIOT Ha KHUHETUYECKOW AMarpaMMe YCTaJIOCTHOTO
paspyLeHus?

A) ABa yyacTka.

b) Tpu yudacrka.

B) uetsipe yuactka.

5. VYkaxwure KpuUTHUeCKME 3HaueHuss K Ha KUHETHMYEeCKOW [auarpamme
YCTaJIOCTHOTO pa3pylieHus?

A) K

b) K¢c

B) K]C

Kpurtepun ouenku:

- OILICHKAa «OTJINYHO» BBICTABIISETCS, €CIU CTYJIEHT MPAaBUIBHO OTBETHII
6omee uem Ha 80 % BOMPOCOB;

- OIIGHKa «XOpOIIO» BBICTABIISAETCS, €CIAM CTYJEHT MPaBWJIbHO OTBETHII
MpaBUJILHO, HE MeHee yeM Ha 60 % BOIPOCOB;

- OIICHKa «YyJOBJETBOPUTEIHHO» BBICTABIIACTCA, €CId  CTYIEHT
IIPaBWJIBHO OTBETHJI HE MeHee yeM Ha 40 % BompocoB;

- OIICHKa «HEYAOBICTBOPUTEIBHO»  BBICTABISETCS, €CIM  CTYACHT
IIPaBWJIBHO OTBETWII MeHee ueM Ha 40 % BOIpocoB.



10. Oo0pa3oBaTe/ibHbIE TEXHOJOTMH W MeTOAWYECKHEe YKa3aHHUsl 10
O0CBOCHMIO TMCHUIJIMHBI (Y4eOHOro Kypca)

[Ipu peamu3anmm AaHHOW JUCHUIUIMHBI HCHOJIB3YIOTCA — CIEIYIOIIUE
TEXHOJIOTUU:

TexHoloruss TPAgUIMOHHOTO OOy4YeHUsT — TMpejyiaraet TPAAUIIMOHHYIO
MOCJIEIOBATEILHOCTh U3YUECHUSI HOBOTO MaTepuara.

NudopmarimonHbie TEXHOJIOTUU — MPEAIaraloT UCIOJIb30BaHUE KOMITBIOTEpa
BO BpeMs MPOBEJCHUS 3aHATHI.

NHTepakTBHAs TEXHOJIOTHS — B BHUJE NMPOOJEMHOW JIEKIMH: Tpejajiaraet
JMAJIOroBo€ 00yUYeHHUe, B X0JIe KOTOPOI0 OCYIIECTBISAECTCS B3aUMOICHCTBUE MEXKIY
CTYJICHTOM U TIpernojaBaTesiemM, MO0 MEeXy CTyJeHTaMU.



11.

YyeOHO-MeTOANYUECKOE W

AUCUMILTHHBI (Y4e0HOr0 Kypca)

11.1. O0s3aTesibHAS JIUTEPATYPAa

UH(POPMALIMOHHOE

odecreueHue

No Bubnuorpadudeckoe onucanue Tun (yueOHuUK, yueOHOE mocodue, KonugectBo B
o/ y4e0HO-METOAMYECKOE MTOCOOHe, ouodInOTEKE
MPaKTUKYM, Op.) (caiiT)
1 [IpoyHOCTF W MEXaHM3MBI pPa3pyIIEHUST YyeOHoe mocobue 5
00BEMHBIX HAHOCTPYKTYPUPOBAHHBIX
METAJUTUYECKUX ~ MaTepHAaIOB yueO.

mocobue s cTyaeHTtoB By3oB / . B.
Knesuos [ ap.]. - Yda :
2016. - 239 c.
pasa. - ISBN 978-5-4221-0913-5

PUK VTATY,
: uin. - bubnuorp. B KoHIE

BH/1€01I0CO0MS U JAP.)

11.2. JonmoqHuTEeIbHAA JUTEpaTypa U y4deOHble MaTepuHabl (ayauo-,

Ne o/mt bubmmorpadudeckoe onrcanue Ty (yueOHUK, KonnuectBo
yaeOHoe mocobue, B
y4eOHo- oubnmmoTeke
METOANYECKOE (caiir)
rmocooue,
IIPAKTUKYM, ayJIHO-,
BHIEOIIOCOOHS 1
ap.)

1. |MaiitakoB A. JI. TexHonorus KOHCTPYKIMOHHBIX| JlaGopaTopHbIi 9BC
MaTepuagoB  [DIEKTPOHHBIM  pecypc] 11a0. MIPaKTUKYM «IPRbooks»
MIPAKTUKYM : y4eb. mocobue / A. JI. Maiitakos, JI. H.
bepszeBa, H. T. Berposa. - KemepoBo : Kemepos.

TEXHOJI. UH-T MUIIEBON mpoMebinuieHHocTH, 2009. -
160 c. : mi. - ISBN 978-5-89289-566-8.

2. TexHOIOoruu  KOHCTPYKLMOHHBIX  HAaHOCTPYKTYPHBIX Mouorpadus 9bC
MaTepHajOoB H TOKPHITHH [DNEKTPOHHBIA pecypc] «IPRbooks»
moHorpadwus / I1. A. Butass [u 1p.] ; mox oomr. pen. I1. A.

Burszs, K. A. Conanesa. - Munck : benapyckas HaByka,
2011. - 283 c. : mi. - ISBN 978-985-08-1292-6.

3. |benkun, I1. H. MexaHndeckue CBOWCTBA, MPOYHOCTh M| YueOHOE MOCOOHe 9BC
paspymierne TBEPIBIX Tell [DIeKTPOHHBIH pecypce] : yueO. «IPRbooks»
mocobue / II. H. Benkmn. - CapatoB: By3zoBckoe
obpazoBanue, 2013. - 196 c.

4. |KnesuoB I'. B. ®duszuka u MexaHHKa pa3pylIeHUS ONeKTpOHHBIN PenosuTopuit
[OnekTponHBIl  pecypc] OCHOBBI  TMarHOCTHKH y4eOHHUK Ty
pa3pylieHHss METATMIECKUX MAaTepHaoB: BIICKTPOH.
yueonuk / I'. B. KueBmor, H. A. Kiesmora, O. A.
®pogosa ; TI'Y. - TT'Y. - Toaesartu : TT'Y, 2014. - 264




0797-0 : 1-00.

c. : wi. - bubmumorp.: B koHne . - ISBN 978-5-8259-

COI'NTACOBAHO
JupexTop Hay4dHON OMOIMOTEKU

« » 20 .
MII

(noonucw)

A.M. AcaeBa
(U.0. Damunus)




11.3. Ilepeuyennb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOM

cetn "UnHTepHET"

UccnenoBano B Poccun [Dn€KTpOHHBIN peCcypc|: MHOTONIPEAMET. Hay4. KYpPH.

/ Mock. (u3.-TeXH. UH-T. — OJEKTpoH. *KypH. — [onronpyausiii: MOTH,
1998 — Pexkum poctyna K xypH.: http://zhurnal.mipt.rssi.ru.
WebofScience[ DnekTpoHHBIH pecypc] : MYJIbTHIUCIUIITTHHAPHAS

pedepatuBHas 0Oa3a mansHblx. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum nocryma : apps.webofknowledge.com. — 3arn. ¢ skpana. — f3. pyc.,
aHTII.

Scopus[DnexkTponHbiii  pecypc] :  pedepaTtuBHas ~ 0aza  JaHHBIX.
— Netherlands: Elsevier, 2004— . — Pexxum poctymna : scopus.com. — 3ari. ¢
3KpaHa. — 3. pyc., aHrII.

Elibrary[OnexTponHbiii pecypc] : HaydHas DJIGKTpOHHash OuOIMOTEeKa. —

Mockga : HOB, 2000— . — Pesxxum noctyna : elibrary.ru. — 3ari. ¢ akpana. — 3.
pyc., aHTIL.

SpringerLink[DnexTpoHHbII pecypc] : [6a3a JAHHBIX |.
— Switzerland: SpringerNature, 1842— . — Pesxxum noctyna : link.springer.com.
— 3ari. ¢ 3KkpaHa. — 3. aHrJ.

ScienceDirect[ OneKkTpoHHBIH pecypc] : KOJUICKIUS OSJIEKTPOHHBIX KHUT
uznarensctBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nmoctyna :
sciencedirect.com. — 3arJ. ¢ a3kpaHa. — 3. aHr.

Cambridgeuniversitypress| DIIEKTpOHHBIN pecypc]| : KypHalbl H3IaTEIbCTBA.

— Cambridge: Cambridgeuniversitypress, 2018— . — Pexum mocryma
cambridge.org. — 3ari. ¢ skpaHa. — 3. aHr.

NEICON[OnekTpoHHbIi pecypc| : DBJEKTpoHHas HHQPOpMALHMS : apXUB
Hay4yHbIX XypHanoB. — Mocka : HOUKOH, 2002— . — Pexum nocryna :

neicon.ru/resources/archive. — 3ari. ¢ skpana. — f3. pyc., aHIJI.

11.4. IlepeyeHb NPOrpaMMHOI0 O0ecCIIeYeHUSA

Ne HaumenoBanmue 11O KouunyecTBo PexBu3uThI 10r0BOpa (1aTAa,
n/n JINIEH3U I HOMeEp, CPOK AeiCTBUA)
1. | Windows: 1398 noroBop Ne 757 ot 04.07.2018,
) CPOK JICUCTBUS — O€CCPOYHO;
WinPro 10 RUS Upgrd OLP NL
Acdmce KoHTpakT Ne 1653 ot 14.12.2018,
CPOK JeHCTBUS — OECCPOUHO
2. | Office Standard: 1398 koHTpakT Ne 727 ot 20.07.2016,

) CPOK JIEUCTBUS — O€CCPOUHO;
Office Stdandard 2016 Russian

noroBop Ne 757 ot 04.07.2018,



http://zhurnal.mipt.rssi.ru

Ne HanmenoBanue 110 KoaungecTBo PexBu3uThI 10roBopa (a1ara,
n/n JIMLeH3UH HOMep, CPOK /1eiiCTBHA)
OLP NL AcademicEdition CPOK IEHCTBUS — OECCPOUHO

11.5. Onmcanme MaTepuaJbHO-TEXHUYECKON 0a3bl,

Heo0X0AuMOo

OCYIIeCTBJICHHS 00Pa30BaTEJILHOTO Mpoliecca Mo JMCHUILIHHE (MOTYJIIO)

AJISA

HaunmeHoBaHue
000py/10BaAHHBIX 5
« 3]
y4eOHBbIX Ka0OMHETOB, . = o =
N dakTHYECKUI afgpec ~| =
Jadoparopuii, 4 S~
Ne IlepeyeHb OCHOBHOTO | y4eOHbIX KAOMHETOB, = g 2
MACTEPCKHUX H JP. N s =
n/n o0opynoBaHus J1aGopaTopuii, 2| = ¢
00bEKTOB JIJIsI S = o
MAacTepCKHuX M ap. = S
NpoBeIeHUs! = | 2 5
NPAKTHYECKUX H =
J12a00PATOPHBIX 3aAHATHIA
VYueOnas aynurtopus ans|Cronsl  yueHudeckue|445667, r. TonpsaTTH, 200 60
IIPOBEICHUS 3aHATUH | (MOHOOJIOKH) ya. benopycckas, 14
JIEKLIMOHHOTO THa. | ByxmecTHEIe,  cron| SAdHHE (JIuT. A) —
. rJIaBHBIN KOPILYC,
VYuebHasg ayauropus Ulsl|IpenojaBaTeiabCKHi,
. no3uiys mo TIT Ne 24
IPOBE/ICHUS 3aHAT
poBex uil | cTyn (- 326)
CEMHUHApPCKOI0 THIIA. | IPETI0/1aBaTENIbCKUH,
VYueOHast ayauTopus AJs |A0CKa ayJUTOpHas
KypCOBOT'O (menoBas), 3KpaH
[IPOCKTUPOBAHUSA HAaBECHOW,
(BBITIOJTHEHUSI  KYPCOBBIX | CTAITMOHAPHBIN
1 |pa6or). VueGHasi | IpOEKTOp, MPOIECCO
b 3
ayIUTOpHUs JUIS | MBIIIb KOMIIBIOTEpHAs,
NPOBEIECHUS TPYNIOBBIX | MyJbT Ui IPOEKTOPA
U WH/IUBUYaIbHBIX
KOHCYNbTalMi. YyeOHas
ayuTopus VIS
[IPOBECHUS 3aHATUI
TEKYIIEro KOHTPOJIs U
IIPOMEKYTOUHON
aTTeCTalUH.
[Tomerienue st | CTonsl  yuenmueckue, | 445667, r.Tonparr,
CaMOCTOSITEJIbHOU CTyJIbd  y4CHUYECKUEC, 5 14
1. benopycckas, a.
2 |paGorsr obyuatommxcs  |IIK ¢ BbIxOOM B ceTh | pycerat, 1%, 184,81 16

HNuTepuer

mo3uius mo TIT Ne 48, 4
stax (I'-401)




HaunmenoBanue

000py10BaAHHBIX 5
A 2]
y4eOHbIX KaOMHETOB, . = e =
“ dakTHYeCKUil aapec o 2
Jadoparopuid, 4 =
Ne IlepeyeHb OCHOBHOTO | y4eOHBIX KAOMHETOB, = g 2
MACTEePCKHUX H Jp. N g 5 =
n/n 000py10BaAHUS J1abopaTopwui, 2| 5 ¢
00LEKTOB JJIfA ) = o
MacCTepPpCKHX U Ap. = S 5
NpoBeIeHNs! = | 2 8
NPAKTUHYECKUX U =
JIaDOPATOPHBIX 3aHATHH
CTtTonaws-nmapTtsl
JIBYXMECTHBIE, CTYJIbS,
CTOJ
[IPENOAABATENbCKUN,
CTYJ
y . 445020, r.TonbsTTH, Y.
MPENo1aBaTeIbCKUM,
benopycckas, 0.14 T,
[Tomemenue amns MepelBWKHAS  JTOCKa,
. nosunus mo TII Ne 14,4 149 »
3 |camocTosTenbHOM JKpaH, rpoiieccop, )
stax (/1-409)
paboTHI OOYJAFOIITUXCSI MIPOEKTOP,
KOMITbIOTEpPHBIE
CTOJIbI, KOMIIBIOTEPHI
JUIsL  CTYIEHTOB  C

BbIXOJJOM B CECTh
HUHTCPHCT, KOMIIBIOTEP
npcrnoaaBaTeiisd.




