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1 Jleknuu 10 10 4acoB
2 [IpakTryeckue 3aHATHA 8 8 4acoB
3 Bcero aymuTopHbIX 3aHATHN 18 18 4acoB
4 W3 HuX B HHTEpaKTUBHOU (popme 6 6 4acoB
5 CamocTosiTenpHas paboTa 18 18 4acoB
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokost Ne 116 ot « 23 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 roma, paccmoTpeHa u onoOpeHa Ha 3acenaHuu Kadeapsl Mul «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
HouenTt xagp. Mul’ A. U. PeytoB

3aBenyronmii o0ecnieunBaromeii kad.
Mul’ b. A. JIrokmmH

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

JlouieHT Kadeapsl MEXaHUKH U Tpa-

¢buxu (Mul) H. YO. I'pumiaea
Jouent kadeaps! GpU3NIECKON IJIEK-
TpoHuku (D) N. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enwro mpenogaBanus AUCHUIUTHHBI «[IpUKiTaHas MeXaHUKay SBIISIETCS 3HAKOMCTBO C , MEXaHH -
YECKHMH CBOMCTBAMHU MaTepUaIOB, C METOJAaMU pacyeTa Ha IPOYHOCTh U KECTKOCTh JeTajieil.

1.2. 3agaun IMCHMIIINHBI
—  OcCHOBHBIMH 3a7a4aM¥ JTUCHUTUINHBI «[IpHUKIIaqHass MEXaHUKA» SBISIFOTCS: 3HAKOMCTBO C 00-

IMUMHU ITPUHIOUITIAMHA paC‘IéTOB Ha IMMPOYHOCTH M )KECTKOCTD 2JICMCHTOB KOHCTPYKHHﬁ.

2. Mecto mucuunimnebl B ctpykrype OIIOII
Juctummuaa «[Ipuknannas mexanuka» (DT, 1) otHocuTcs k 6moky DT/, 1.
[TpenmecTBYOMMME TUCIUTUIMHAMU, (POPMUPYIOIIMMH HaYaJbHbIe 3HAHUS, IBISIOTCS: Dusnka.
ITocnenyromyMu TUCIMIUIMHAMM SBISIIOTCS: be3onacHOCTh ku3HeneaTtenbHocTH, dusndeckue
OCHOBBI MUKPO- Y HAHOCUCTEMHON TEXHUKHU.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS AHCHUTINHBI

[Tponecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CIECAYIOMINX KOMIIETCHIINH:

— TIK-1 cnocoOHOCTBhIO MPOBOAUTH (U3HKO-MATEMATHUECKOE MOJEITHPOBAHUE HCCIIEIYeMbIX
IIPOLIECCOB HAHOTEXHOJIOTUU U OOBEKTOB HAaHO- U MHUKPOCUCTEMHOM TEXHUKH C UCIOJIb30BAaHHEM COBpE-
MEHHBIX KOMIIBIOTEPHBIX TEXHOJOTUA;

— TICK-1 cmocoOGHOCTBIO BiIa/IETh COBPEMEHHBIMU METOJAMH pacueTa M MPOCKTUPOBAHUS U3/IE-
JUN MHUKPO- U HAaHOAJIEKTPOHUKU U MHUKPOCHUCTEMHOM TEXHUKH, U3TOTOBJICHHBIX C MPUMEHEHUEM HAHO-
TEXHOJIOTUM, CITIOCOOHOCTHIO K BOCIPHUSATHIO, Pa3pabOTKe MU KPUTHUUECKOW OIICHKE HOBBIX CIOCOOOB HX
MIPOEKTUPOBAHMS;

— IICK-3 roroBHOCTHIO K BBINOJIHEHUIO HAy4YHO-UCCIIEIOBATEIbCKUX U ONBITHO-KOHCTPYK-
TOPCKUX paboT B 001aCTH MPOU3BOICTBA U3ACTUN HAHOAIEKTPOHUKN U MUKPOCUCTEMHON TEXHUKU;

B pesynbrare u3ydeHus IUCIUTUITMHBI 00YYarOIIUNCS JOKEH:

— 3Hars [Ipocreiimue pusndyeckrne 1 MaTeMaTUYECKUE MOJIENIM PACUETOB HA IPOYHOCTH U JKECT-
KOCTb DJIEMEHTOB YCTPONCTB AJIEKTPOHUKH U HAHODJIEKTPOHUKU PA3IUYHOTO (YHKIIMOHATHHOTO HAa3HAYe-
HUSL.

— yMeThb Mcnonbs30BaTh COBPEMEHHBIE METO/IbI pacyeTa MPOYHOCTh U KECTKOCTh JIIEMEHTOB HU3-
JIeIIMI MUKPODJIEKTPOHUKH U TBEPAOTEIbHOMN 3IIEKTPOHUKH.

— BJaagerb HaBblkamMu NpoBeEHUS pacuyeToB HA MPOYHOCTh U KECTKOCTh AJIEMEHTOB HU3JEIUl
MUKPO3JIEKTPOHUKHU U TBEPIOTEIILHON AIEKTPOHUKH.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBiseT 1.0 3aueTHBIX eIMHMILIBI U IIPeCcTaBIeHa B TaOuu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
2 ceMecTp
AynuTopHble 3aHATUSA (BCETO) 18 18
Jlexknuu 10 10
[IpakTnueckue 3aHATHS 8 8
W3 Hux B MHTEpaKTUBHOMN (hopme 6 6
CamocrosTenbHas paboTa (Bcero) 18 18
[TonroroBka Kk KOHTPOJILHBIM paboTam 2 2
[IpopaboTka TeKIMOHHOTO MaTepHraa 6 6
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 10 10
Bcero (6e3 sx3amena) 36 36
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OO01mas Tpy10eMKOCTb, 4 36 36

3auerHbie EauHunmt 1.0 1.0

5. Coneprxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

~—~ Q
” 3 o g 2 E
- o o o (D] 2 =
Ha3Banus pa3nenoB TUCIUATITHHBI 52 ol a, o © =l
é M ) s 0['::)
I~ = o
= 5 28 g2
= © g =
2 ceMecTp
1 OCHOBBI COIPOTUBIIEHUSI MATEPUAIIOB. 10 8 18 36 IIK-1, IICK-1,
TIICK-3
Hroro 3a cemectp 10 8 18 36
Htoro 10 8 18 36
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (110 JISKIIHIM)
3 z £
2 > 5
g 25
Ha3Banwus pa3zzienos Coneprkanue pa3aeiioB TUCHUTIIUHBI 10 JIEKIIHSIM z 7 &5
S 5 £
X S
e <
— S/
2 cemecTp
1 OcHOBBI PacueTsl Ha MPOYHOCTH U JKECTKOCTH MPH JAedopma- 10 | IIK-1,
COIIPOTHUBJICHUS UM pacTsbkeHus. PacueTsl Ha MPOYHOCTH U KECTKOCTh TICK-1,
MaTepHuaIoB. npu aeopmaiu caBura, cpesa, cMATHs. PacueTsl Ha [1CK-3
MIPOYHOCTH M KECTKOCTh MPHU AehopMaIiii KpydeHHU -
s.PacyeTsl Ha MPOYHOCTH U )KECTKOCTH MpH edopma-
1y u3ruoa.
Hroro 10
Hroro 3a cemectp 10

5.3. Pa3neJsibl AMCUMILIMHBI M MEKIUCHUILUINHAPHBIE CBSI3M ¢ 00ecneYrBalOIMMH (MpeablIyHMH)
u o0ecreynBaeMbIMHU (ITOC/IEYIOIMMHA) THCHUIIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTeUMBAIOIIUMU (MIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMY NIPe/ICTaBlIeHb! B Tabmuie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne paznenos
TAHHOH
IACIUTUINHEL, IS
KOTOPBIX
HEO0X0IUMO

HaumeHnoBanue qUCIUTIINH W3ydeHHe

00€eCIIeUYNBAIOIINX

1 00ecrieunBaeMbIX
IACIIATUINH

1

[IpenmecTByronme quCUUILIHHBI

1 ®usuxka +

[Tocnenyromuye TUCITUTITUHBI

1 be3zonacHOCTB KU3HEAEATEILHOCTH

2 ®u3nYeCcKrue OCHOBBI MHUKDPO- " HAHOCHUCTEMHOM TEXHHKHU

5.4. CooTBeTCcTBHME KOMIIETCHUM, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3YyYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MpPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILIAHBI, U BUIOB 3aHS -

THH
§ Bunwl 3agstuin
= .
5 = G
5 o ® s DopMbl KOHTPOJIS
E 9 52 ;
s = < =
o) o s
~ = @)
ITK-1 + + + KontponrHas padora, Tect
IICK-1 + + + KonTponsnas pabora, Tect
[1ICK-3 + + + KonTponsnas padora, Tect

6. UnTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUCHHUS
TexHOoI0ruM UHTEPAKTUBHOTO O0y4YEeHHs IPU pa3HbIX (POpMax 3aHATUHN NpUBEEHbI B Tabauie 6.1.
Tabmuna 6.1 — TexHoIOrMM HHTEPAKTUBHOTO 00yUYEeHHUs IPU Pa3HbIX HOpMax 3aHITUI

WNHrepakTuBHbIC IpakTUYecKue | MIHTEpakTUBH

Metonsl Bcero, u
3aHATHA, U BI€ JICKITNH, U
2 cemecTp
[Ipe3enTanuu ¢ UCHOIB30BAHUEM 2 4 6

CIIaliIOB C 00CYKIEHUEM

Hroro 3a cemectp:

Hrtoro

7. JlabopaTtopHble paGoThl
He npenycmorpeno PVYIIL.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 = =
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
< 2 5
> Sz
(a¥ Q <
= Sl
2 ceMecTp
1 OcHoBBI PacueTsr Ha mpouHOCTH TIPH 1epopMaIuu pacTsbke- 2 [IK-1,
COIPOTUBJICHUSA Hus. CTaTUYECKH ONPEAEIUMBIE U CTATUYECKU [ICK-1,
MAaTepUaJIOB. HEOIpeCTUMbIC 3aa4H. TICK-3
PacueTsl Ha MpOYHOCTH NpH AeopMaliy cABHra, 2
cpesa. CMATHUS.
Pacuersl Ha MpOYHOCTH NpU AedopMaIK KPYUEHUSI. 2
PacueTsl Ha mpouHOCTH NpHU AedopMaru n3ruoda. 2
Hroro 8
Hroro 3a cemectp 8

9. CamocTrosiTesqibHasi paboTa

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIUH IPEICTaBICHbI B
Tabimue 9.1.

Tabmuua 9.1 — Bussl caMoCTOSATENbHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

3 =
S &E
Bunbl camocrosiTennbHON =] > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paloTEI L s 2
X g =
e e 2
= S
2 cemectp
1 OcHoBsl conpotuBnenus | [loaroroBka k npaxkTuye- 10 |IIK-1, KonTpospHas pabora,
MAaTepUaJIOB. CKHM 3aHSITHSIM, CEMHHA- IICK-1, |Tect
pam I1CK-3
[IpopaboTka JIeKIIMOHHOTO 6
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 18
Hroro 3a cemectp 18
Hroro 18

10. KypcoBasi paGora (IpoexT)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucreMa JJisi OlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcuManbHbIN
N MakcumanbHbIN MakcumanbHbIN
DneMeHTHl yueOHO 0as 3a mepuo; Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEI] cemecTpa
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2 ceMecTp
KonTponbhas pabota 50 50
Tect 20 10 20 50
Wroro makcumym 3a nepu- 20 60 20 100
on
Hapacraromum utorom 20 80 100 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEJICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHO#M CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUM cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 02/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl OaIIOB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OIICHKY IPEJCTaBIIeH B TaOJHIIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAMIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 -100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Hocunesuu I''b., Ctporanos I'.b., Macnos I'.C. IIpuknagHas mexaHuka. Y4eOHUK ISl BY3O0B.
M.: Beicmias mikona, 1989.- 351 c. (40 3x3.) (Hanuuue B oudimoteke TYCYP - 40 sk3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Teopernueckue OCHOBBI MPOSKTUPOBAHUS MEXAaHU3MOB : yueOHOe rmocooue it By30B / E. A.
[erones ; denepanbHOE areHTCTBO O 00pa30BaHKI0, TOMCKUI rOCYIapCTBEHHbIN YHUBEPCUTET CUCTEM
yIpaBJIeHUs U pagno31eKTpoHuku. - Tomck : TYCVYP, 2006. - 114[1] c. : un., Tabn. - bubauorp.: c. 114.
(nanmuuue B 6ubanorexe TYCVYP - 50 3k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTebHbIE Y4eOHO-MeTOAUYeCKHe N0CO0Us
1. TlpuxnagHas MexaHuka: MeToaudeckue yKa3aHHs IO CaMOCTOSTENbHON paboTe M MmpaKkTuye-
CKHM 3aHSITUSAM JUIsl CTYJIEHTOB OYHOTro o0y4deHus Bcex cnernuanbHoctedl / Kamunckas C. C. - 2012. 118 c.

[OnexTponHbIii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/1424, nara oOparieHus:
28.05.2018.
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. Ilpodeccuonaibbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHBbIE CHCTEMBI
1. http://www.soprotmat.ru/spravka.html

13. MaTtepuaibHO-TEXHMYECKOE O0ecreuyeHre JTUCIUILJIMHBI U TPedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecre4eHnIo
AUCHHUIIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOE o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ IPOMEKYTOYHOM aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHIApTHOH y4ueOHOI mebenbro. MeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGopatopusi MEXaHUKU
yueOHasi ayTuTOpHsl 1711 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayaAuTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO THUIIA
634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, 1. 47, 504 ayn.
Onwucanue uMeroierocs 000pya0BaHuUs:
- YcraHoBKa JUIsl UCTIBITAHUS BUTHIX LHMJIMHIPUUECKUX NpYKUH cxxatust M3 (1 mr);
- YcraHOBKa JUIs UCTIBITAHUS NPSMBIX THOKHMX cTepkHel Ha cxatue M4 (1 m);
- YcraHoBKa JJIs1 U3YYEHHSI CUCTEMBI IITIOCKUX cxomsmuxcst cuit TMT 01M (1 1),
- YcraHoBKa U1 NPOBEpKU 3akoHOB TpeHus M9 (1 m);
- [Ipucniocobnenne st UCIBITaHUS MPOBOJIOKH Ha pacTspkeHnst MUIL.04/40;
- YcraHoBKa JUIs ONIpeIesIeHus] LIEHTpa TshKecTH tiockux puryp TMt 04M (1 mr);
- YcranoBKa Juist onpeaesieHns Motyiist casura npu kpydeauu TMr 11M (1 wr);
- Mogens «IIpuniun Cen-Benana u koHIeHTpamus HanpspkeHuin» M1 (1 wr);
- YcraHoBKa 110 UCTIBITAHUSIM KOHCOJIM Ha U3ruo;
- [IpoexTop nepeHocHO;
- Okpan SM Apollo Ha mTaruse;
- Kommuiekt cnienmanu3upoBaHHoi yueOHoH MeOenu;
- Pabouee mecto npenoaBares.
[TporpamMHoe obecnieueHue He TpeOyeTcsl.

13.1.3. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue 1JIsl CAMOCTOSATeJIbHON padoThl
Jnist caMoCTOsTENbHON pabOThl MCIONB3YIOTCS Y4eOHBIE ayAUTOPHM (KOMITBIOTEPHBIE KIJIACCHI),
PacmojI0KEeHHBIE 110 aJIpecam:
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- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyxXa, 000py/oBaHa KOMIIBIOTEPHON TEXHHUKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus
1 Teno, nmerotiee Tpu pazMepa NPUMEPHO OAMHAKOBBIMH, HA3bIBAECTCS

1. bpyc 2. [Tnactunka 3. OGomnouka 4. Maccus
2 Teno, monepeyHble pa3Mepbl KOTOPOTO MaJIbl B CPABHEHHUH C €T0 JJIMHOM, HA3bIBAETCS
1. bpyc 2. [Tnactunka 3. OGonouka 4. Maccus

3 Teno, OIrpaHUYCHHOC ABYMS INNIOCKMMHU WM CJICTKa U30THYTBIMH IMOBEPXHOCTAMU U UMCIOIICEC
MaJIyrOo TOJIIHWHY HA3bIBACTCA

1. bpyc 2. [Tnactunka 3. O6onouka 4. Maccus
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4 Teno, orpaHMYEHHOE IBYMsI IIOBEPXHOCTSIMHU U UMEIOIIEE MAyI0 TONIIMHY 10 CPAaBHEHHIO C pa-
JNYCOM KPHUBH3HBI U JJIMHOM HA3BIBACTCS

1. bpyc 2. [Tnactunka 3. O6onouka 4. Maccus

5 CoiicTBO Tena (AeTaian) BOCCTAaHABIUBATH CBOIO (JOPMY IOCIIC CHSATHS BHEIIHEH Harpy3Kd Ha-
3BIBACTCS

1. Yopyrocts 2. IInactuunocts 3. [Ton3ydects 4. XpynkocThb

6 CBOICTBO TeJla COXPaHATH MOCIIE Pa3rpy3Ku MOJHOCTHIO WIIM YACTHUYHO JiehopMarinio, MoJTyyeH-
HYIO B pe3yJIbTaTe Harpy>XeHus, Ha3bIBACTCS

1. Yopyrocts 2. IInactuunocts 3. [lonzyuects 4. XpynkocTsb

7 CBOWCTBO TeJa YBEIMYUBATh CO BPEMEHEM Je(OpMaIUIO MPH JACHCTBUM BHEIIHUX CHJ Ha3bIBa-
erc

1. Yopyrocts 2. IInactuunocts 3. [Ton3ydects 4. XpynkocThb

8 CnocoOHOCTh MaTepuaia pa3pymiaTbcsi 6e3 00pa3oBaHUsI 3aMETHBIX OCTATOUHBIX nedopmaruit
Ha3bIBACTCA

1. Yopyrocts 2. IInactuanocts 3. [lonzyuects 4. XpynkocTsb

9. Marepuain cuuraercs .......... , €CIT CBOWCTBA MaTEpPUAJIOB HE 3aBUCAT OT pa3Mepa BhIICICHHO-
ro oosema

1. OnaopoansiM 2. M3oTponHbiM 3. AHM30TPONHBIM 4. OpTOTPOHBIM

10. Marepuan nerany Ha3bIBAIOT ....... , €CJTM OH 00JIalaeT BO BCEX HAIPABJICHUSAX OJMHAKOBBIMHU
CBOMCTBaMHU.

1. Ogaopoasbim 2. M3otponsbM 3. AHM30TpONHBIM 4. OpTOTPOIIHBIM

11. Marepuaibl, CBOMCTBA KOTOPBIX B Pa3IMYHBIX HAPABJICHUSIX PA3TUYHBI, HA3bIBAIOT
1. Ogaopoanbim 2. M3otponsbM 3. AHM30TpOnHBIM 4. OpTOTPOIIHBIM

12. CnocoGHOCTh KOHCTPYKIIUU COMPOTUBIIATHCS YIPYTUM Ae(pOpMaIisiM Ha3bIBACTCS
1. ITpounocTts 2. XKectkocTs 3. TBepaocts 4. Ynpyrocts

13. CnocoGHOCTh KOHCTPYKIIMU CONPOTUBIIATHCS PA3pyLICHNUIO HA3bIBACTCS

1. ITpounocTts 2. XKectkocTs 3. TBepaocts 4. Ynpyrocts

14. CnocoOHOCTH OKa3bIBaTh COINPOTHBICHHE MPOHHMKHOBEHHIO B MaTepuall Apyroro, Ooiee
TBEPJOIO Teja Ha3bIBAETCS

1. ITpounocts 2. XKectkocts 3. TBepaocts 4. Ynpyroctsb

15. HaubGompIiee HanpsbKeHUE, 10 KOTOPOTO MaTepHual CleAyeT 3akoHy [ 'yka, Ha3bIBarOT
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1. Ilpenenom ipounoctu 2. [Ipenenom ynpyroctu 3. [Ipenenom Tekydectu
4. IIpenenom nponopruruoOHaIbHOCTH

16. MakcuMmalibHOE HAIPsDKEHUE HA TUarpaMMe, KOTOpoe CIOCOOEH BhIZIepKaTh oOpa3ell, Ha3biBa-
10T

1. ITpenenom npounoctu 2. [Ipenenom ynpyroctu 3. [Ipenenom texkyuectu
4. IlpenenomM MponopruuOHAIBHOCTH
17. s onpenenenys BHYTPEHHUX YCHWIIMNA IPUMEHSIETCH . ..

1. IlpuHiun He3aBUCUMOCTHU IelcTBUA cuil 2. Metox ceuenuit 3. Meron HayaabHBIX [TapaMeTPOB
4. Meton nnepeMenieHui

18. IIpu pacuere ynpyrux nepeMemeHnii OT HECKOIbKUX CHJI MPUMEHSIOT. . .

1. [IpyHIMI HE3aBUCUMOCTH AeUCcTBUS cuil 2. Meroa cedeHuid 3. Meroa HadallbHBIX TapaMeTpPOB
4. Metop nepemeleHuit

19. Bun nedbopmariiuu, mpu KOTOPOM B MOTIEPEYHBIX CEUSHUSIX Opyca (CTEpKHSI) BOSHUKAIOT TOJb-
KO HOpMaJIbHbIE YCUJIMSI, a BCE IPOUKE BHYTPEHHUE CUIIOBBIE (DaKTOPBHI OTCYTCTBYIOT

1. Pactsoxenue (cxxarue) 2. Casur 3. Kpyuenue 4. M3ru6

20. Bua, xorma B MOMEpEUYHBIX CEUEHHUSAX Opyca NEWCTBYIOT TOJIBKO Tepepe3bIBaromas Cuia, a
OCTaJIbHBIC CUJIOBLIC (I)aKTOpBI OTCYTCTBYIOT.

1. Pactsokenue (cxxatue) 2. Cnsur 3. Kpydenwne 4. U3rub

14.1.2. Tembl KOHTPOJILHBIX PadoT
l.IlnmactuHa, cocrosimas U3 IBYX METAJJIOB B MpOIEcce paboThl MOXKET paszorperbes Ha 307 .
Ornpenenutb BOZHUKAOIIKWE TeMIlepaTypHble HanpskeHus. [1nomans ceuenns A =20 mm2,
a=50 mm. act = 12¢10-6 1/rpan, adp = 18+10-6 1/rpan

2. K HmkHEeMy KOHIly TpOCa, BEpXHUM KOHEI] KOTOPOTo 3aKkperuieH, noaseneH rpys P = 8 kH. Tpoc
COCTaBJICH U3 NPOBOJIOK AMaMeTpoM 2 MM. Jlomyckaemoe HampsbkeHue Marepuana Tpoca pasHo 200 Mlla.
N3 xakoro konmuecTBa MpOBOJIOK JOJIKEH OBITH COCTABIIEH TPOC?

3. I'py3 A Becom 1500 H paBHOMEpHO mepemMeniaeTcs 1Mo roOpu30HTaIBLHON MOBEPXHOCTH C TIOMO-
11610 KarpoHoBoil HUTH. Koadduument tpenuns ckonbxenus f = 0,2. Onpenenauts U3 ycaoBUs MPOYHOCTH
HeoOXoaUMBbIN AuaMeTp HUTH. Jlomyckaemoe HanpshkeHre MaTepuaia kanpoHoBoit Hutu 50 Mlla.

4. MenHas nmpoBoJioka quaMmetrpom 4 MM u ainHo# 0,5 M pactsaruBaetcst ycuwmmeM P. Kakoii nimuHbI
CJIeTyeT B35Th CTAIbHYIO TPOBOJIOKY (TIPH TOM K€ JUAMETPe U TOU e HarpysKe), YTOObI OTHOCUTENbHBIC
nedopmaruu ObLTH OJJMTHAKOBBI.

14.1.3. 3auér
1. CocraBustoniyie MOIEIN IPOYHOCTHOM HAJIEKHOCTH.
2. Meton ceueHu.
3. Hampsixkenue B Touke.
4. Jlepopmarniusi B TOUKe.
5. CTaTu4ecku onpeieIuMbIe CHCTEMBI.
6. CtaTuecKH HEONPEIeIUMbIE CUCTEMBI.
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7. TemneparypHbIe HAIPSKEHHUS.

8. Jlebopmanust ¥ HampsHDKEHHUE MPU PACTSDKEHUHU, CKaThH. 3akoH 'yka, yciaoBHE MPOYHOCTH TIPH
paCTSKEHUH, CIKATUU.

9. Nedopmarius 1 HanpspKeHUE TPHU caABUTe. 3akoH ['yka, ycJioBHe MPOYHOCTH TIPH CIIBUTE.

10. Iedopmanus 1 HanpsKEHUE IPU KpydeHUH. 3akoH ['yka, yClioBHe MPOYHOCTH TPU KPYUEHUH.

11. Bayrpennue cuioBblie akTopbl pu u3rude. Omopsl U OMIOPHBIE PEAKITUH.

12. ledopmarius u HanpsbkeHue npu u3ruoe. 3akoH ['yka, ycrnoBre NpoOYHOCTH MPH U3THoOe

13. Pacder Ha MpOYHOCTH MO JOMyCcKaeMbIM HampsikeHusM. OnpeneneHue kodddumpenTa 3anaca
IIPOYHOCTH.

14. MeTtoapl OLIEHKH MPOYHOCTHOM HAJEKHOCTH SJIEMEHTOB KOHCTPYKIIUMN.

15. Jlnarpamma pacTskeHHs KOHCTPYKIIMOHHBIX MaTepHaJIOB.

19. O600meHHBIH 3aK0H ['yKa.

20. Teopuu pOYHOCTH.

21. IIpoyHOCTH NpU MEPEMEHHBIX HANPSHKEHUAX. Y CTaJ0CTh MaTepraa.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C nmapymenussimu | CobecesioBaHHe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL € OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUsl C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
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Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeAocTaBiIeHue nHpopmManuu B Gopmax, aJanTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMAIINH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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