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umxkeHepa no cnenuanbaoctd 23.05.01 Hazemuble TPaHCHOPTHO-TEXHOJIOTHYECKHE CpEACTBA,
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/ HpeﬂcenaTeﬂb METOJIMYCCKONH KOMHCCUHU
HHKCHCPHO-TEXHOJIOIHYECKOTO (baKy.)IbTCTa

KaHauJaaT TCXHHYCCKUX HayK, JOLICHT C 2o AL 3BIp${HOB

{
HupexTop Hay4yHOI OMOIHOTEKH @ edeqgeds E.JL. JleGenena



N

10.

11.
12.

COAEPKAHHUE

[Inanupyemble pe3ynbTarbl OOy4YeHHS MO JAUCUUIUIMHE, COOTHECEHHBIE C
IUIaHUpyeMbIMU pe3ynbrataMu ocBoeHus OITOIT ...,
1.1. Ilenp M 3a0aYM JUCIUATIIHHBI . .....uuteeennseeeanteeeaneeeeaineeeaanneeeaneens
19 [Tnaaupyemblie pe3yabTaThl O0yUEHUS O JUCIHUILTHHE (TOKa3aTeIn
C(HOPMHUPOBAHHOCTH KOMITETCHITHI) ... vvvveenteenssenteeanneenneennneeneannnnn
Mecro nucuumumunbl B cTpyKType OIIOITL ..o oo,
O0beM TUCHUIUTMHBI U BUIBI YICOHOM PAOOTBI ...vvvvieeieeiieeieeiieeiieeenaeanann,
3.1. Pacnpenenenue oObemMa IUCIUTUIAHBI TI0 BUJAaM y4eOHOM paOoTHI .........
3.2. PacnpeneneHue yueOHOTO BPEMEHH IO PA3/ICIaM U TEMAM ..................
CTpyKTypa 1 COACPIKAHNUE TUCIIHTITIHBI ... .veteneeneeneateneeneeneatenneneenenneneenens
4.1. Conep>KaHUE JTUCIIATIITHBL ... ..uuvnnssenneeneeenneeaneeeneenneeanneenneennses
VO O10)i (507 0517 (S0 (514114 1 SR PR
4.3. CopepkaHue JA0OPATOPHBIX BAHATHI] ....vvrersiereereenneeeiaeeaneeaneannns
4.4. CopepaHUE MPAKTUYECKUX BAHITHH .....ooueieiieiiiiitiniiieiiieaieeaenan,
4.5. Bunsl u coepkaHue caMOCTOSITENEHON paboThl 00YJaIOIIUXCS . ...........
Y4eOHO-MeToInYecKoe 00ecreueHue CaMOCTOSTEIbHON paboThl 00YJatOIUXCsl
NC N2 (R 112000 171 (P
@DOH/T OIIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI IIPOMEKYTOYHOHN aTTeCTaIlluu
(IO 10 10070:063 B 1 (001 1 (R 117 01 0 12 (S
OcHoOBHasl ¥ JONOJTHHUTENIbHAS ydeOHas TUTepaTypa, He0OXoauMast Ui OCBOCHHS
D117 6300701810700 (P
Pecypchl nHpOpMAIMOHHO-TEICKOMMYHUKAIMOHHOU ceTH «HTepHEeTY,
HEOOXOIUMBIE JUIST OCBOCHUS TUCTIHTITHHB ... ..vueeneeeeteneeaeeeneeee e eneennenennn
Metoanyeckue yKazaHust Juisg 00y4JaroImuXcst M0 OCBOSHUIO TUCIUILINHEI .........
HNudopmaninoHHbie TEXHOJIOTUH, UCTIOIB3yEMbIE TP OCYIIECTBICHUN
00pa3oBaTeNFHOTO MPOIIECca 110 AUCIUILINHE, BKIIIOYas IepeuyeHb
MPOrPaMMHOTO O0ecTieueHus: U HHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM ...........
MarepuanbHO-TeXHHUECKas 0a3a, HEOOXOMMast IJIsl OCYIIECTBICHHS
00pa30BaTENBHOTO MPOLECCA MO TUCIIUIIITHHE . ...eneeneeneneneeneenenneneeneenenenne
NunoBanonHbie popMbl 00pa30BATEIBHBIX TEXHOMOTUM ....vueeieinieieanenaenn.
[Tpunoxxenue Ne 1. @oH OLIEHOYHBIX CPEACTB IS TEKYIIETO KOHTPOJIS
YCTIEBAEMOCTH U TIPOBEICHUS MPOMEKYTOYHOHN aTTeCTaI[ui 00YJIArOIIHXCS TI0
D11 (61 10700 0 17 1 (< P
JIMCT PETUCTPALIIM MBMEHEHUM .. .. eenttteentteeetee ettt eeeeeaaeeanaeeannns

EEES

e
00 ©©OW®o®oNo o U A

11
11
11
12
12
12
13

14
28



1. Ilnanupyemble pe3yabTaThbl 00y4eHHs MO TUCUHUILIUHE,
COOTHECEeHHbIE C IVIAaHUPyeMbIMU pe3yJbTatamu ocBoenusi OIIOII

1.1. leap 1 3apa4u JAUCHUILIHHBI

Nuxenep no crenuansHocTu 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJOTHUECKHE CPEICTBA
JOJKEH OBITh TOJATOTOBJIICH K CICAYIONIMM BHUAAM NPOPECCHOHATBHOU EATEIHHOCTH: HAYyYHO-

HCCHGHOB&TCHBCKOﬁ,

MIPOEKTHO-KOHCTPYKTOPCKO,

OpraHU3al[MOHHO-YIIPaBJIEHYECKOM.
Heap aucuMmimHbl — cHopMUPOBATh y CTYACHTOB CHCTeMYy (yHJaMEHTaJbHBIX 3HAHUU B
00J1aCTH MPUKIIAJTHON MEXaHUKHU Ae(POpPMUPYEMOT0 TBEPAOTO Tella, HEOOXOAUMBIX IS MOCIEAYIOIeH

IIOArOTOBKHN

CcricouajmcTa,

CIIOCOOHOTO K

CEJIbCKOXO035MCTBEHHOTO MPOU3BO/ICTBA.
3agaum AMCUMILIMHBI:

— OBJIAQJETh TEOPETUYECKUMU OCHOBAMM M MPAKTUYECKUMH METOJIAMH PACUYETOB HA MPOYHOCTH
3JIEMEHTOB KOHCTPYKIIMW U MAIllMH, HEOOXOIUMBIMU KaK MPU U3YUYECHUU NATbHEUIINX AUCITUIUIMH, TaK
Y B PAKTUYECKOMN AEATETbHOCTH CIIEUUAIIUCTOB;

— O3HAKOMHTBCS C COBPEMEHHBIMM MOJAXOJAMHM K PacyeTy CIIO0XHBIX CHUCTEM, 3JIEMEHTaMHu
PaLMOHATIBHOTO MPOEKTUPOBAHUSA KOHCTPYKIIHA.

3¢ ()EeKTUBHOMY pELIEHUI0 MPAKTUYECKUX

HpOI/ISBOI[CTBCHHO'TGXHOJ’IOFH‘ICCKOﬁ,

3aa4

1.2. Ilnanupyemblie pe3yJbTaThl 00yUeHUsI 10 JUCIHUIJINHE

(moxka3zaresim ¢hopMUPOBAHHOCTH KOMIIETEHIINA)

[Tnanupyembie [Tnaaupyemblie pe3yabTaThl O0yYSHUS 110 AUCIUILTHHE
PE3YIIbTATHI
ocgoerus OIOI 3HAHUS YMCHHSI HaBBIKA
(xommeTeHuun)
OIIK-4 OO0yyaromuiics ToJKeH OO6yyarommiics OO0yyaromuiics JOKeH
CIIOCOOHOCTBIO K 3HATh UCTOYHUKHU HOBOM JOJKCH YMETh BJIAJIETh HABBIKAMU
camMo00pa3zoBaHuio U | HHGpOpPMAIUH B 00JIaCTH [MOJIL30BATHCS IMOMCKA UCTOYHUKOB

HCIOJIb30BAaHUIO B
MIPAKTUYECKOU
JeSITEIbHOCTH HOBBIX

TEOPUHU YIIPYTOCTHU IS
camMoo0pa3zoBaHus U
HUCITIOJIB30BAaHUA UX B

HMCTOYHUKAMH HOBOM
uHpOpMaLuu B
o0jacTu Teopun

HOBOW MH(pOpMaLnu B
00J1aCTH TeOpUH

YIPYTOCTH JUIsl

3HAaHUW U YMEHUH, B MIPaKTUYECKON YIPYTOCTH JUIS camMo00pa3oBaHUs U
TOM YHCJIE B TSI TeTbHOCTH camMo00pazoBaHMs U UCTIOJIB30BaHUS MX B
o0JacTsax 3HaHUH, (b1.5.21-3.1) UCIIOJIb30BaHUs UX B MPAKTUYECKOU
HETIOCPEACTBEHHO HE MPAKTHYECKON JeSATeITbHOCTH
CBSA3aHHBIX CO NeATETbHOCTH (b1.b.21-H.1)
cdepoit (b1.b.21-V.1)
npodeccnoHanbHOM
JESITeTbHOCTH
I1K-6 OO0yuarouiics 0KeH OO6yuaromuiics OOyuaromuiicst 10JKeH
CIIOCOOHOCTh 3HaTh: OCHOBHEBIC JIOJKEH YMETh: BJIAJICTh: HaBBIKAMHU
UCIIOJIb30BaTh MIOHATHUS U 3aKOHBI BBINOJIHATE PacyeThl IPUMEHEHHS METOIOB
NIPUKJIATHBIC MEXaHUKH TBEPAOTO Y3JIOB, arperaTtoB pacuera y3IoB,

IIPOrpaMMBbI pacyera
y3JI0B, arperaTtoB 1
CUCTEM
TPaHCIOPTHO-
TEXHOJIOTUYECKHUX
CPEJCTB M UX

nehopMUPYEeMOTo Tena,
HEO0O0XOIUMBIE IS
pacuera y3JIoB, arperaTton
M CHCTEM TPAaHCIIOPTHO-
TEXHOJIOTHIECKUX
CPEJCTB U MX

CHCTEM TPAHCIIOPTHO-
TEXHOJIOTUYCCKUX
CPE/CTB U HX
TEXHOJIOTHYECKOTO
o0opymoBaHus HA
MIPOYHOCTD C

arperaToB M CUCTEM
TPaHCIOPTHO-
TEXHOJIOTUYECKUX
CpPENCTB U UX
TEXHOJIOTUYECKOTO
o0opyioBaHUS Ha




TEXHOJIOTHYECKOT0 TEXHOJIOTHYECKOTO HCIOJIb30BaHUEM MIPOYHOCTH C
obopymoBaHus o0opymoBaHus ¢ MIPHUKIIATHBIX UCTIOJIb30BaHUEM
HCIIOJIb30BaHUEM nporpamum - (b.1.5.21- | mpukiIaaHbIX Iporpamm
MPUKJIAHBIX TPOTPamMM - V.1) - (b.1.b.21-H.1)
(b.1.5.21-3.1)

I1CK-3.15 OO0ygarommiicst O KECH OO0yyvarormmiics OO0yyJaromuiicst TOJHKEeH
CIIOCOOHOCTh 3HATh: OCHOBHBIE JOJKEH YMETh: BJIQ/IETh: HABbIKAMU
obecrneunTh TIOHSTHSI U 3aKOHBI BBITIOJTHSTH PacyeThI MPUMEHEHHS] METOJ/IOB
HAJIeKHOCTD MEXaHHUKHU TBEPJOTO y3JI0B, arperaTtoB 1 pacuera y3JoB,
TEXHUYECKUX nehopMUPYEMOTO Tela, CUCTEM TEXHUYECKHX arperaToB M CHCTEM

cpenct AlIK na HeOOXOIUMBIE IS cpenct AlIK na TPaHCHOPTHO-

CTaJINU UX obecrniedeHust MIPOYHOCTD JIS TEXHOJOTHIECKHIX

MPOEKTUPOBAHUS MPOYHOCTHOM o0ecrieueHus ux CPEICTB U UX
HAJIC)KHOCTH Y3JI0B, MIPOYHOCTHOM TEXHOJIOTHYIECKOTO
arperatroB ¥ CHUCTEM HA/IeKHOCTH - o0opynoBaHus AJis

TPAHCIIOPTHO- (b.1.5.21-Y.2) obecrniedeHus ux
TEXHOJOTUYECKHIX POYHOCTHOU
CPEIICTB M X HAJC)KHOCTH -
TEXHOJIOTHYECKOTO (b.1.5.21-H.2)
000pyI0BaHuUs -
(b.1.5.21-3.2)

2. Mecto aucnuniannsl B crpykrype OIOII

Jucuunnuna «Teopust ynpyroctu» oTHOcuTcs K 6a3oBoit wactu broka 1 (b1.5.21) ocHoBHOIA
po(hecCHOHATLHOM 00pa30BaTEIHbHONW MPOTPAMMBI TOJITOTOBKU CICIUAIATETA IO CICIUATBLHOCTH
23.05.01 HazeMHbIEe TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeACcTBa, crienuanu3amnus Ne 3 — TexHuueckue
CPEJICTBA arpoNPOMBIIIICHHOTO KOMITIEKCA.

Pa3zaennbl IMCHMIIMHBI M MEKIUCIUIITIMHAPHBIE CBA3H ¢ 00ecneYnBaIOIIUMHU
(mpeamecTBYIOIMMH) U 00ecnieYuBaeMbIMU (MOCJeIYHOIIUMH) TUCHHILINHAMHA

HaunmenoBanmne O6CCHC‘-II/IB3IOHII/IX

DopmMupyemMble KOMIIETEHIIHUHI

Ne
/1 (npezmectByroIuX) 1 obecreanBacMbIx Paznen 1 Pasnen 2 Pasnen 3 Pasnen 4
(TToCIeIyFOIINX ) TUCITUTUTHH, TPAKTHK
[TpenmecTByromuye TUCIUATIINHBI
1 Xumus OIIK-4 OIIK-4 OIIK-4 OIIK-4
2 Nudopmaruka OIlK-4 OI1K-4 OIlK-4 OIlK-4
3 dusnka IICK-3.15 | TICK-3.15 | TICK-3.15 | TICK-3.15
4 TeopeTnyeckass MExaHHKa OIIK-4, OIIK-4, OIIK-4, OIIK-4,
IICK-3.15 | TICK-3.15 | TICK-3.15 | TICK-3.15
S) 3D MonenupoBaHue OIIK-4 OIIK-4 OIIK-4 OIIK-4
5 HadepraTenbHas TeOMETpHS B HHXKEHEPHAs OINK-4 OINK-4 OIIK-4 OIIK-4
rpaduka
7 Teopust MEXaHU3MOB U MAIllUH OIIK-4 OIIK-4 OIIK-4 OIIK-4
OIIK-4, OIIK-4, OIIK-4, OIIK-4,
8 CormnpoTHuBieHHE MaTEPUATIOB [1K-6, [1K-6, TIK-6, TIK-6,
I[ICK-3.15 | TICK-3.15 | TICK-3.15 | TICK-3.15
9 VYyeOHasi TEXHOJIOTHYECKask TPaKTHKa (B OI1K-4, OI1K-4, OIIK-4, OIIK-4,
MaCTEPCKHX) INICK-3.15 | TICK-3.15 | [ICK-3.15 | [ICK-3.15
10 | IlpoextupoBanue B makere Patran-Nastran I1K-6 I1K-6 I1K-6 I1K-6




BrruncnurensHas Mexanuka maketr APM

11 Win Machine ITK-6 [TK-6 [TK-6 [TK-6
VYyeOHasi MpaKTHKa 10 MOJTYyYEHHUIO
1p | TePBUYHBIX npo(hecCHOHATBLHBIX YMEHUN U K-6 K-6 TK-6 K-6
HABBIKOB (10 YIIPABJICHUIO
CEJIbCKOX035MCTBEHHOW TEXHUKOM )
[Tocneayronye AUCIUTIINHBI
1 Jleranu MalivH ¥ OCHOBBI KOHCTPYUPOBAHHUS OIIK-4, OIIK-4, OIIK-4, OIIK-4,
I1K-6 I1K-6 I1K-6 I1K-6
2 Teopus rexunueckux cpeacts AIIK OIIK-4 OIIK-4 OIIK-4 OIIK-4
3 TepMmoauHaMuKa U TeTUIONEpeaayua OIIK-4 OIIK-4 OIIK-4 OIIK-4
4 ['mapaBnvka ¥ THAPOITHEBMOIIPUBO/T OIIK-4 OIIK-4 OIIK-4 OIIK-4
5 TexHoIOTHS MEXaHU3UPOBAHHBIX OITK-4 OIIK-4 OITK-4 OITK-4
IIPOLIECCOB B PACTEHHEBOJICTBE
Teopust 1 OCHOBBI pacy€Ta TPAaHCMHUCCUH U
6 XOJIOBBIX aIMApPaTOB TPAHCIOPTHO-TITOBBIX OIIK-4 OIIK-4 OIIK-4 OIIK-4
CPEICTB
7 DKCIUTyaTallMOHHbBIE MaTEPHAJIbI OIIK-4 OIIK-4 OIIK-4 OIIK-4
8 KoHCTpYKIIMOHHBIE U 3AIIUTHO-OTACIIOYHEIC OINK-4 OINK-4 OINK-4 OINK-4
MaTepuabl
9 Teopusi TEXHUYECKMX CUCTEM U CUCTEMHOTO OINK-4 OINK-4 OINK-4 OINK-4
aHaJIM3a
10 OCHOBBI IPOSKTUPOBAHUS U UCTIOTH30BAHUS OINK-4 OINK-4 OINK-4 OINK-4
MalIMHHO-TPAKTOPHOTO MapKa
11 Opranuzanus v IIaHUPOBaHUE OITK-4 OIIK-4 OIIK-4 OIK-4
MIPOU3BOJICTBA
CucreMbl aBTOMaTH3UPOBAHHOTO
12 [IPOEKTUPOBAHMS TEXHUUECKUX CPEICTB [1K-6 [1K-6 [1K-6 [1K-6
AIIK
13 HanéxHocTh MEXaHMYECKUX CHCTEM INICK-3.15 | TICK-3.15 | T[ICK-3.15 | T[ICK-3.15
14 Metosl obecrieueHus paboToCcrmocoOHOCTH MCK-3.15 | TICK-3.15 | TICK-3.15 | TICK-3.15
TexHuueckux cpeacts AIIK

3. O0bém AuCHMIVINHBI U BUJbI y4eOHOH padoThl
O6beM nucuuruinHbl cocTaBnseT 4 3adetHbix eaununl (3ET), 144 akanemuueckux yaca (najiee
yacoB). /ucuurmivna nsyyaercs B 5 cemectpe.

3.1. Pacnpenenenne o0beMa JMCOMIIMHBI IO BHAAM Y4e0HOH padoThl

Bun yue6Hoi paboTbl

KoanuectBo yacos

KonrakTHas padora (Bcero) 64
B ToM gnce:

Jlexrum (JI) 32
[IpakTuueckue 3ansatus (I113) 32
JlaGoparopusie 3ansaTus (JI3) -
CamocrositesibHas padora odyuawuuxcsi (CP) 53
KoHTpoJb 27
Hroro 144




3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3jaeiaM U TeMam

TEMBI

HaumenoBanue pasaciia 1 TEMbI

Bcero
qacoB

B TOM 4YHCJIC

KOHTaKTHas pabora

J | J13 | 103

CPC

KonTt-
poib

Pa3nen 1. Beenenue

1.1.

[enb kypca. OCHOBHbBIE TUIIOTE3HI.
Knaccugukaius Harpy3oK.

2

Paznen 2. OCHOBHBIC ypaBHEHUS TEOPU

2.1.

Teopus HanpspkeHuid. HanpsbkeHnoe
COCTOSIHME B TOUYKE. Y paBHEHUSI paBHOBECHSI.
Hanpspkenus Ha HAKJIOHHBIX TUIOIIAIKAX.
['1aBHbBIE TJIOMIAKY U TJIABHBIC HAMIPSKEHUS.
[ITapoBoii TEH30p U JE€BUATOP HAMPSIHKECHUM.

20

2.2.

JedopmupoBaHHOE COCTOSIHUE TOUKH Tea.
[Tepemerenus Touku Tena. JIMHeHHbIC
nedopMaruu 1 1eopManuy CABUTA.
['eomerpuueckue ypaBHeHUs. TeH30p
nedopmaruii. ['maBabie gedopmarnmm.
[HIapoBoii TeH30p U AeBHATOP JehOPMAIIHIA.
YpaBHEHHS HEPA3PBIBHOCTH JTe(hOpMAaIIUH.

2.3.

dusnueckue ypaBHeHUs. OO00IEHHBIN 3aKOH
I'yka. [Tapamerpsl JIsame. ['pannunsie
YCIIOBHS.

2.4.

MeTobl pelIeHus 3314 TEOPUHN YIIPYTOCTH.
Marpuunas ¢popma ypaBHEHHI TCOPUU
yrpyrocTu. Pemenue 3axauun reopun
YIIPYrOCTH B MEepeMeIIeHusX. Pemenue
3a/1a4¥l TCOPUHU YIPYTOCTH B HANIPSHKCHUSX.
[Tpstmoit meTon, 0OpaTHBIt MeTo, metof CeH-
Benana.

Paszpnen 3. Ilnockast 3agaya TeOpUM ypyrocta

3.1.

IInockas 3a1aya B IpsAIMOYTOJIBHBIX
koopauHatax. [Inockas nepopmanus.
OcHoBHbIE ypaBHEHUS TIOCKOM JtehopMaiuu.
[1nockoe HaNPS)KEHHOE COCTOSIHUE.
OcHOBHBIE ypaBHEHUS TIOCKOTO
HaNPsDKEHHOTO COCTOAHMS. Penenne niuockon
3a/1a4¥ B HAMPSHKEHUSIX TIPU TOMOLIT
GbyHkuuu HanpspkeHU Dpu. Pernenune
IUIOCKOM 337aui B HAIPSDKEHUSAX TPU ITOMOIIN
noanHoMmoB. [Tpumenenne
TPUTOHOMETpHUECKUX psoB. [lonsTHE O
METO/I€ KOHEUHBIX Pa3HOCTEM.

23
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[Tnockas 3aa4a B HOJSPHBIX KOOPAUHATAX.
Juddepennmanbabie ypaBHEHHs] pAaBHOBECHSL.
CootHomrenus Komu. YpaBHeHus
Hepa3pbIBHOCTH edopmanmii. 3akoH ['yka.
3.2. | OyHKUMS HaNpsOKEHUH. 3a/1a4da o 29 4 - 8 17 X
HaNpsHKEHHOM COCTOSIHUM O@CKOHEYHOTO
KJIMHA, 3aTPYKEHHOT'0 COCPEI0TOUEHHON
cutoi. YuCThIil N3rud KPUBOIMHEHHOTO
Opyca.

Paznen 4. U3rub TOHKUX MJ1aCTUH

OCHOBHBIE IIOHATHUS U THIIOTE3bI.
[Tepememenus u aepopmanuu. Hanpsoxenus
U YCHJIUS B TOHKOW IUTACTHHKE.

4.1. | AuddepenunanbHoe ypaBHEHHE U30THYTON 26 4 - 10 12 X
CpPEIMHHON MOBEPXHOCTH. Y CJIOBUS Ha
KOHTYpE€ IIJIaCTUHKU. Pacuer npsMoyrosnbHoOu
IUIACTUHKH. PacueTr Kpyrioi MmiIacTUHKH.

Kontposb 27 X X X X 27

Hroro 144 32 - 32 53 27

4. CTpyKTYpa M coepKaHHue TUCUUILINHBI
4.1. Conep:xaHue THCIHHILIAHBI

Pa3zgen 1. BBenenue

Lenb xkypca. OcHoBHBIE runoTe3bl. Kitaccugukanys Harpy3oxk.
Pa3nes 2. OcHOBHBIC YPABHEHHUSI TEOPUH YIIPYTOCTH

Teopusa HanpsokeHuil. HampsokeHHOE COCTOSHME B TOYKE. YPaBHEHMS PaBHOBECHS.
HanpspbkeHuss Ha HaKJIOHHBIX IUIOINAJKax. [J1aBHbIE IUIOMIALKM W TiaBHble HanpsbkeHus. Lllaposoit
TEH30p U JACBUATOP HAIIPSIKEHUN.

HedopmupoBanHoe cocTossHMe TOuku Tena. llepememienus Touku Tena. JluHeiHble
nedopmanuu u nedopmanuu capura. ['eomerpuueckue ypaBHeHus. Tenzop aedopmanuii. ['nmaBHbIe
nepopmanuu. llapoBoii TeH30p U AeBuaTop Aedopmanuii. YpaBHEHUS HEPA3PBIBHOCTH J1e(hOpMaIIHid.

®usznyeckue ypapHeHus. O600meHHbIl 3akoH ['yka. [Tapametpsl JIsime. I'pannunbie ycnoBusl.

Mertoabl pemieHust 3aJauyd TEOpUM YINPYrocTd. MarpuuHas (opMa ypaBHEHHMH Teopuu
ynpyroctu. PemieHue 3asgauu TeOpUM YHOPYIOCTH B IepeMelleHMsX. PemieHue 3amaum Teopuu
ynpyroct B HanpsbkeHusx. [Ipsimoit meron, o6paTHbIil MeTo, MeTo CeH-Benana.

Pa3nea 3. [lnockas 3aga4ya Teopuu ynpyroctu

[Tnockas 3amauya B MNpSAMOYroJbHBIX KoopauHatax. Ilmockas npedopmarus. OcHOBHBIE
ypaBHEeHUs Iulockoil nedopmanuu. [lnockoe HampsikeHHoe cocTosiHMe. OCHOBHBIE YpaBHEHHUS
IUIOCKOTO HaNpPsDKEHHOTO COCTOAHHMA. PeleHue IIOCKOW 3ajadu B HANpSDKEHUSAX IPU IOMOILU
GbyHKIMKM HanpspkeHuid Opu. PeleHue niockod 3ajjaud B HANPSOHKEHUSX MPHU MTOMOIIM TOJIMHOMOB.
[TpuMeHeHne TPUrOHOMETPUYECKUX pANOB. [IoHATHE 0 METOE KOHEUHBIX PA3HOCTEH.

[Tnockast 3amaua B moJsipHBIX KoopauHartax. JluddepeHnnanbHble ypaBHEHUS PaBHOBECHS.
Coortnomenust Kommu. YpaBHeHus HepazpbsiBHOCTH Aedopmaruii. 3akoH ['yka. OyHKIMS HApsKEHUH.
3amaya 0 HampPsDKEHHOM COCTOSIHUM OECKOHEYHOTO KJIMHA, 3arpy:KEHHOTO COCPEJOTOYEHHOM CHIIOH.
YucThlil M3rud KpUBOIUHEIHOTO Opyca.

Pasnen 4. U3rud TOHKHUX IJIACTHH

OcHoBHbIe TIOHATUS M Tunore3bl. [lepememenus u nedpopmanuu. Hanpspkenus um ycuwius B
TOHKOW TutacTuHke. [nddepennunanbHoe ypaBHEHHE U30THYTOW CPEIUHHOW TOBEPXHOCTH. Y CIIOBUS
Ha KOHTYpE IUIACTUHKH. PacdeT mpsaMoyronbHON IUIACTUHKU. Pacyer Kpyrioi IIacTUHKY.



4.2. Conep:xaHue JIeKI Uil

Ne Kon-Bo
i HanmenoBanue seknuu 4ACOB
1. | Henb kypca. OcHoBHbIe rumnoTe3sl. Knaccudukanus Harpy3ox. 2
Teopus HanpsbxeHuid. HanpsbkeHHOE COCTOsSIHME B TOUYKE. Y PaBHEHMS PAaBHOBECUS.
2. | HanpsbkeHuss Ha HaKJIOHHBIX IUTOIIAAKaX. [J1aBHbIE IUIOMIAAKA U TJIABHBIE 2
HanpsbkeHus. [lapoBoi TEH30p U 1EBUATOP HANPSIKEHUMN.
3 Teopusa HanpsbkeHuid. HampsokeHuss Ha HaKJIOHHBIX —IUIOMIAAKax. | JaBHbIE 5
IJIOUIA/IKH.
4 Teopust nanpsbkenuii. ['maBuble Hanpsbkenus. [llapoBoit TeH30p M JaeBHATOp 5
HaIpsHKEHUH.
5 JHlepopmupoBanHoe coctosiHue Touku Tena. [lepemenienus Touku Tena. Jluneinsie 5
" | nepopmanmm 1 qedopmaiuu cBUra.
6 HedopMupoBaHHOE COCTOSHHE TOYKM Teja. I'eomeTpudeckue ypaBHeHHA. TeH30p 5
" | nepopmanmii. 'maBubie nedopmanuu. [lapoBoii Tenzop u neBuatop nedopmanuii.
7 HedbopMupoBaHHOE COCTOSIHME TOYKH Tela. YPaBHEHUS  HEPa3phIBHOCTH 5
" | nedopmariuii.
8 Ousnyeckue ypaBHeHms. O0o00meHHbd 3akoH ['yka. Ilapamerper Jlsme. 2
" | I'pannuHbIe yclOBUSL.
9 Metoapl pemeHusl 3a1aud TEOpHH YyIpyroctu. MarpuuHas Qopma ypaBHEHHH 5
" | Teopun ynpyroctu. Pemienue 3agauu TeOpun yIpyrocTH B epeMeIieHusX.
10. MeTtoapl peleHus 3a1a4i TEOpUH YIpyrocTy. Perienue 3agauu Teopun yrnpyroctu 2
B HanpspkeHusx. [Ipsmoit meron, oOpatHblil Mmetoa, Metonl Cen-Benana.
[Tnockass 3amaya B TOPSIMOYTOJNBHBIX KoopauHartax. Ilmockas —pedopmarms.
11. | OcHoBHBIE ypaBHEeHHs IUIOCKOH Aedopmaruu. [lnockoe HanmpsKEHHOE COCTOSIHHE. 2
OCHOBHbIE YpaBHEHHS! IJIOCKOT0 HANPSKEHHOI'O COCTOSTHUSI.
[Inockas 3agada B NpSAMOYTOJBHBIX KOOpAMHaTax. PelleHue MIOCKOM 3anayu B
1o | HAUPKECHUAX TIPH TOMOIIH ¢ynkumum HanpspkeHuit Opu. Pemenue miuockoil 3aga4n 2
B HaNpsDKEHUAX IPU MOMOLIM IOJMHOMOB. lIpHMeHeHne TpUrOHOMETPHUYECKHUX
psnoB. [loHsiTHE 0 METOIE KOHEUHBIX PA3HOCTEH.
[Inockast 3amaya B MOJSApHBIX KoopauHartax. JuddepeHunanbHble ypaBHEHUs
13. | paBHoBecus. CootHomenuss Kommu. YpaBHEHUS Hepa3pbIBHOCTH JiedopManuid. 2
3akoH ['yka. @yHKIMS HANPSKEHUI.
IInockast 3agava B MOJSIPHBIX KOOpAMHATaX. 3ajada O HANPSHKEHHOM COCTOSHUU
14. | GeckOHEUHOr0 KJIMHA, 3arpy>KEHHOTO COCPENOTOYEHHOW cuiod. YUucThiii u3rud 2
KpUBOJHMHENHHOTO Opyca.
15 N3ru6 tonkux mimactuH. OCHOBHBIE MOHATHS M runoresbl. llepememienus u 5
" | nedpopmanmu. HanpspkeHust ¥ ycuins B TOHKOH IJTaCTHHKE.
N3ru6 Tonkux mmactuH. JuddepennunanbHoe ypaBHEHHE W30THYTOM CpPEIMHHON
16. | noBepxHOCTH. VYcJOBUS Ha KOHType IUIACTMHKH. Pacder mnpsMoyroiabHOM 2
IJJACTUHKH. Pacuer Kpyrioi IIacTHHKH.
HTroro 32

4.3. Copnep:xanue 1a00paTOPHBIX 3aHATHI

JlaBopaTopHble 3aHATHS HE IPETYCMOTPEHBI yYEOHBIM IIAHOM.




4.4. CopeprxaHue NPaKTHYECKUX 3aHATHH

Ne . Kon-Bo
w HanmeHoBaHMe NPaKTUYECKUX 3aHATUI 4ACOB
1. AHaJu3 IJI0CKOr0 HaNPsKEHHOIO0 COCTOSIHUS B TOUKE Tea 2
2. AHanu3 00bEMHOT0 HAMPSDKEHHOTO COCTOSIHUS B TOUKE Tella 4
3. Pemienue niaockoil 3aj1aun B HANPsDKEHUSAX IPU HOMOLIM (PYHKIIMHM HAaPsDKCHUH 4
4. AHau3 HapsHKEHHO-€(OPMHUPOBAHHOTO COCTOSIHUS IPSIMOYTOJIBHOM KOHCOJIH 2
S. Pacuer Oanku-cTeHKH 2
6. I/IccneILOB'iiHHe HaHp}DKCHI:IO-I[e(bopMI/IPOBaHHOFO COCTOSIHUS KJIMHA IIPHU €ro 5
B3aMMOJICHCTBHH C TIOYBOKI
7. HccnenoBaHue Haps)KEHHOTO COCTOSIHUS PACTSIHYTOM IOJIOCHI C OTBEPCTHEM 4
8. HCfHeHOBaHHe HAIPSIKEHHOTO COCTOSHUSA 10JTyOECKOHEUHOM MIaCTUHBI O] 5
JIeWCTBUEM COCPEIOTOYECHHOM CUIIbI HAa TPaHULIE
9. Pacuer kpuBoro opyca npu YucToM U3ruoe 2
10. | M3rub kpyriaoi miacTUHKH 2
11. | Pacuer npsIMOYroJIbHOM IJIACTUHKU 6
Hroro 32
4.5. Buasbl u coiep:kaHue CaMOCTOAATEIbHOI PaGdoThI 00yUaIOLIUXCS
4.5.1. Bunsl caMOCTOSATENBHOM paboThl 00yJaIOMIMXCs
Bunsl camoctosTenbHON paboThl 00yUaromuxcs KonnyectBo yacos
[TonroToBKa K MPakKTUYECKUM 3aHATHSIM 19
CaMoCTOSATENbHOE N3YUYE€HHUE OT/IEIbHBIX TEM U BOIIPOCOB 34
Hroro 53
4.5.2. ConepaHue caMOCTOSTETbHON paboThl 00ydaromuxcs
Ne Kon-Bo
i HaunmeHnoBaHMe TeM U BOIIPOCOB 4ACOB
1. | AHaiu3 IOCKOro HaNpsKEHHOTO0 COCTOSIHUS B TOUKE TeNa 3
2. | AHanu3 00bE€MHOr0 HAIPSDKEHHOTO COCTOSIHUS B TOUKE Tela 5
3. Pemenue niuockoi 3ajauy B HAIPSDKEHUSIX MPU NOMOIIM (QYHKIIMU HANPsKEHUI S)
4. | AHanu3 HanpspKEHHO-1e(hOPMUPOBAHHOT'O COCTOSTHUS IPSIMOYTOJIbHON KOHCOJIU 5
S. Pacuer Gasku-cTeHKH 4
6. | UccnenoBanue HampspKeHHO-1€(hOPMUPOBAHHOTO COCTOSTHUSL KJIMHA TIPH €r0 5
B3aMMOJICHCTBHH C TIOYBOH
7. | UccnegoBanue Hapsb>KEHHOTO COCTOSIHUS PACTSHYTOM MOJIOCHI C OTBEPCTUEM 5
8. HccnenoBanue Hanps»KEHHOT'O COCTOSTHUS MOJIYOECKOHEUHOM MIaCTHHBI MO/ 3
JIeWCTBUEM COCPEIOTOYEHHOM CHIIbI HAa TPaHULIE
9. Pacuet kpuBoro Opyca rnpu 4ucToM U3ruoe 7
10. | M3rub xpyraoi IiacTHHKH 7
11. | PacueT npsIMOYroJbHON IJIACTHHKH 7
Hroro 53
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5. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

YyebHo-MeToanueckue pa3padbotku uMeroTcss B Hayunoit 6mOmmoreke ®I'bOY BO HOxHo-
VYpanbsckuii 'AY:

1. UrnareeB A.I'. CamocrositensHas paboTa CTyJ€HTOB NPH M3y4eHUH AUCHHUILTUHBI «Teopust
yOPYrocTuy [ DIEeKTPOHHBIN pecypc] : MeTonuueckue ykazanus. Yenssounck: FOxuo-Ypansckuii [AY,
2017. 51 c. Pexxum nocryna: http:// 192.168.0.1:8080/localdocs/sopromat/82.pdf.

6. @OH/1 OLIEHOYHBIX CPE/ICTB JIJIsl MPOBEIEHNUs MPOMEKYTOUHOM aTTeCTAUMH
00y4Jaroumuxcs

JI1sl yCTaHOBJIGHHMSI COOTBETCTBUS YpPOBHS TOJATOTOBKH oOydarommxcs TpedoBanusm DPI'OC
BO pa3paboran (oHI OLIEHOYHBIX CPEACTB JUIS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH WU MPOBEACHUS
MPOMEXKYTOUHOM aTTecTanuu oOyyarommxcs 1o aucuuruinHe. @OOoHA  OIEHOYHBIX  CPEICTB
npencranieH B [Ipunoxenun Ne 1.

7. OcHOBHAsl M JONOJTHUTEJIbHAsI y4eOHasl IUTepaTypa, Heo0X0AMMAas 1JIsl OCBOCHHS
AUCHMILTUHBI

OcHoBHasi U JOMOJIHUTENbHAs ydeOHas nuTeparypa umeercs B Hayunoii Oubnmorexke u
JIEKTPOHHON MHPOpMAIMOHHO-00pazoBarensHoi cpene DT'EOY BO 0xHO-Ypanbckuit [AY.

OcHoBHas1 JInTepaTypa
1. Xanept A.B. OcHoBBl Teopuu ympyroctu. Teopus ynpyroctu [DIEKTPOHHBIH pecypc].
KemepoBo: KemepoBckuii rocynapcrtBennbiii  yHusepcuter, 2009. 100 c. Pexum npocryna:
http://biblioclub.ru/index.php?page=book&id=232319
2. Kunkua B.A. PacueTbl Ha MPOYHOCTH M YKECTKOCTH SJIEMEHTOB CEIbCKOXO3SIHCTBEHHBIX
MaIIvH [DIeKTPOHHBIN pecypc]: yueb. mocodue / mon pen. B.B.brneausix. Yensibunck: b.u., 2004. 426
c. Pexxum noctyma: http://192.168.0.1:8080/localdocs/sopromat/15.pdf.

JonosHuTeILHAS JIUTEPATypa
1. KotoBuu A.B., CrankeBuu W.B. Pemenne 3amay Teopun ynpyroctTd MeTOJIOM KOHEUHBIX
AJIeMEHTOB [ DnekTpoHHbI pecypc]. M.: U3gatensctBo MI'TY um. H.D. baymana, 2012. 112 c. Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=257610.
3. Yepnsax B.I'., Cyerun IL.E. Mexanuka CIJIONIHBIX cpen [DJIEKTpOoHHBIA pecypc]. M.:
®uzmatiut, 2006. 352 c. Pexxum gocryma: http://biblioclub.ru/index.php?page=book&id=69276.

IHepuoauyeckue u3xaHus:

«[Ipobnembl mpouHocTH», «lIpukinanHas MaTemMaThka M MexaHuKa», «MexaHHKa TBEpIOTro
tena», «Muxenep. Hayka, NMpOMBIIUIEHHOCTb, MEXJIYHAPOJHOE COTPYIHUYECTBOY», «CIpaBOYHUK.
WH>XeHEepHBIN )KypHAID».

8. Pecypchbl nHGOPMALIMOHHO-TEJIEKOMMYHHKAIUOHHOI ceTu « AHTEepHETY,
HCOﬁXO}II/IMI)Ie AJIsA OCBOCHMSA JUCHUITIJIMHBI

1. Ennnoe okHO OCTyTa K Y4eOHO-METOANYECKUM pa3zpadboTkam https://roypray.pd

2. OBC «JIanb» http://e.lanbook.com/
3. Yuusepcuretckas oudanoreka ONLINE http://biblioclub.ru
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9. MeToanuyecKue YKazaHusd 1J1s1 oﬁyqamumxcﬂ 110 OCBOCHHMI0 JUCHUITJIMHbI

VYuebHO-MeTOoIMUecKne pazpaboTku umeroTcss B Hayunoil OuOmumoTexke M 3IIEKTPOHHOMN
nHpopmanmonHo-o6pazoBatenbHOM cperae DI'BOY BO O0xno-Ypanbckuii [[AY:

1. XXunkun B.A. BBenenwe B MeTOoJ KOHEUHOro sjeMeHTa [Tekct]: ydeOHoe mocoOue.
Yemsgouuck: UI'AA, 2013 . 296 c.

2. UrnateeB A.I'. Pacyer »51eMEHTOB KOHCTPYKIIMA METOJAOM KOHEUHBIX 3JIEMEHTOB
[Dnekrponnsbiii pecype]. Uensiounck: HOxuo-Ypansckuit [AY, 2016. 63 c¢. Pexxum nocryma: http://
192.168.0.1:8080/localdocs/sopromat/79.pdf.

3. UrnateeB A.I'. ITloctpoeHue smiop BHYTPEHHHX CHJIOBBIX (AKTOPOB B MPOTPaAMMHOM
koMmruiekce Structure CAD ms Windows [DnekTponnsiii pecype]. Uensounck: UI'AA, 2011. 20 c.
Pexxum nocryna: http:// 192.168.0.1:8080/localdocs/sopromat/31.pdf

4. Xunkun B.A. TloctpoeHue smiop BHYTPEHHHUX CHJIOBBIX (DakTOpOB B Oalikax M pamax B
nporpaMmMubix npoaykrax SCAD u MathCAD [DnekTpoHHBIH pecypc]: METOAMYECKHE yKa3aHUS.
Yenstounck: b.u., 2006. 49 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

5. XKunkun B.A. Pacuer Ha mpoYyHOCTb M HPOBEPKA KECTKOCTH CTATUYECKU ONPECIUMBIX
Oamok B mporpamMMmubix mpoaykrax SCAD, MSC.Patran-Nastran-2005 [OnextpoHHBIH pecypc]:
MeToauyeckue  ykaszaHusa.  Yemsbunck:  UI'AY, 2007. 76 c. Pexum  jgocryna:
http://192.168.0.1:8080/localdocs/sopromat/ 10.pdf.

6. XKunkuan B.A. OnpexneneHue mnepeMelIeHU B YIPYrHX CHCTEMax B IPOTPAMMHBIX
npoaykrax MathCAD, SCAD u MSC.Patran-Nastran-2005 [DneKTpoHHBIH pecypc]: MeToAnYecKue
YKa3aHHUS. YensOuHck: UrAy, 2008. 66 c. Pexum JIOCTyTIA:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

7. UrnateeB A.I'. Pacuer koHcTpykuuii TexnHuueckux cpencts AIIK MeTonomM KOHEUHBIX
3JIEeMEHTOB [ DJIeKTPOHHBIN pecypc] : MeToaudeckue ykazanus. Yemsounck: KOxno-Ypansckuit AV,

2017. 46 c. Pexxum noctyna: http:// 192.168.0.1:8080/localdocs/sopromat/81.pdf.

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIOJIb3YyeMble IIPH OCYIIeCTBJICHHH 00pPa30BaTeIbHOI0
npouecca mo AMCHUILVINHE, BKJIIYas NepevyeHb IPOrpaMMHOro odecneyeHust U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B HayuHnoil OubnnoTteke ¢ TepMUHAJIBHBIX CTaHIMM MpenocTaBiseTcs AOCTYN K 0azaM JaH-
HBIX:

- KoncynpranTIlntoc (cripaBoyHble TPaBOBbIE CUCTEMBI);

- Texakcnept (mHbopmarmonHo-crpaBouHas cucrema ['OCTog);

- «CenbX03TeXHHUKa» (ABTOMAaTHU3UPOBaHHAs CIIPaBOYHAsI CUCTEMA).

- My TestX10.2.

[Tporpammuoe obecneuenue: Kompas, MS Office, Windows, Msc.Software.

11. MaTepuajbHoO-TeXHUYecKas 6a3a, HeoOXoAUMAs /ISl OCYIIECTBICHUS
00pa3oBaTe/ILHOIO NMpPoIecca Mo JUCUMUILIHHE

YuyeOHbIe ayaUMTOPHH VIS TNPOBEJCHUS 3aHATHI, NPEAYCMOTPEHHBIX NPOrpaMMOoii,
OCHALLlCHHbIEC 000PYA0BAHUEM U TEXHUYECKMMH CPeACTBAMHM 00y4YeHH s

018 VYuyeOnas aynuropus [uis NPOBEACHUSA 3aHATUH JIEKIIMOHHOTO M CEMHUHAPCKOI'O THIIOB,
TPYNIOBBIX U MHAWBUIYabHBIX KOHCYJIbTALUN, TEKYIIETr0 KOHTPOJS U MPOMEXYTOUHOM aTTeCTalluu,
OCHAIIIEHHAas! MyJIbTUMEIUHHBIM KOMIUIEKCOM (KOMIIBIOTEP, BUEOIIPOEKTOP);

317 Yuebnas ayguTopus MJi TPOBEICHUS 3aHITHH JEKIIMOHHOTO M CEMHUHAPCKOTO THIIOB,
TPYIIOBBIX U MHAWBUYAIbHBIX KOHCYJIbTALUN, TEKYLIIETO KOHTPOJS U MIPOMEXYTOUYHOM aTTECTALNH,
OCHAIIEHHAs! KOMIIBIOTEPHON TEXHUKOM;

423 VYyeOHast ayIuTOpHsl JUIs MPOBEACHUS 3aHATHH JIEKIIMOHHOIO M CEMHHAPCKOrO THIIA,
KYpPCOBOTO MPOEKTUPOBAHUS, TPYNIOBBIX U MHIUBUIYaIbHBIX KOHCYJIbTAIMM, TEKYIIET0 KOHTPOJS U
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MIPOMEXYTOUYHOM  aTTeCcTaluu
BHJICOITPOCKTOP).

IHomMemeHus 1J151 CAMOCTOATENbHON PadoThl 00y4aKOIIMXCS

OCHalllCHHasA

MyJIBTHMCI[PIfIHBIM

KOMIIJICKCOM

(xommbrOTED,

[Tomemenue Ne 303 17151 caMocTOATENBHOM pabOTHI, OCHAIEHHOE KOMIIBIOTEPHON TEXHUKOH C

INOAKJIIIOYCHUEM K CETH ((HHTepHCT».

[Tomemenue Ne 419 st camocTosTeNbHOM pabOTHI, OCHAIEHHOE KOMIIBIOTEPHON TEXHUKOH C

INOAKJIIFOYCHUEM K CETH ((HHTepHCT».

IlepeyeHb 000pyI0BAHUS M TEXHUYECKHUX CPEACTB 00y4YeHMsI

Monwutop 15" Samtron 78E — 15 mt.; Cuctemusiit 61ok: [Iporeccop INTEL Celeron 1700 400/128kb
(Socket-478) — 12 wr.; Cucremusiii 610k: IIporeccop INTEL Celeron 366 (64 Mb) HDD 2 Gb
(SVGA) — 1 mr.; IlepconanbHblil KoMIbroTep uHTEN ceniepon 850 — 1 wit.; Cuctemusiit 6ok (intel

Pentium 4 Celeron) — 1 mrr.; ITpoekrop ViewSonic; DkpaH MpOEKIIMOHHBIMH.

12. UnuHoBaumoHHbIe (OPpMBI 00Pa30BaATEJIbHBIX TEXHOJOTHH

Bun 3angarus

®DopMmbl pabOThI

Jlexuuun

JI3

I13

KoMnberorepHsle cuMysinun
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IIPHJIOKEHHUE Ne 1

®OH/JI OHEHOYHbLIX CPEJICTB

JUTSL TEKYILETO KOHTPOJISl YCIIEBAEMOCTH M MPOBEICHUS MPOMEKYTOUHON aTTECTAIlUU
oOyuaromuxcs no aucuuruinae b1.6.21 Teopus ynpyroctu

CrieninanbHOCTh

23.05.01 HazemMHBIe TPAHCIIOPTHO-TEXHOJOTHYECKHE CPEICTBA

Crermanu3zanst Ne 3 TexHnuyeckue cpecTBa arponpoMbIIIeHHOT0
KOMILJIEKCa

YpoBeHb BHICIIETO 00Pa30BaAHUS — CIEUATUTET

KBanuduxanus - nunxenep

®opma 00ydeHus - 04HaAA

Yerss0uHCK
2017
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1. KomnereHunu ¢ yka3aHueM JTana ux ¢popmupoBanus B npouecce ocsoenusi OIIOIT

KomrmeTeHuu mo n1aHHo# qucuIuimHe GOpMUPYIOTCS Ha 0a30BOM dTarie.

KonTtponupyemsie KoHTponupyemblie pe3ynbTaTbl 00y4eHHS 10 AUCIHUILTHHE
PE3YIbTATHI
ocgoerus OIOI 3HAHUS YMCHHUSI HaBBIKA
(KOMIIETEHIIUN )
OIIK-4 OO0yJarmuiics T0KEeH OO6yuarommiics OO0yyaromuiicst T0JKEeH
CIIOCOOHOCTBIO K 3HATh UCTOYHUKHA HOBOM JOJKEH YMETh BJIAJIETh HABBIKAMHU
camooOpa3oBaHuio U | WHMOpMAIMU B 00J1aCTH [MOJIL30BATHCS IMOMCKA UCTOYHUKOB

KCIIO0JIb30BAHUIO B
MPaKTUYECKOM
JIeATETbHOCTH HOBBIX

TEOPUH YIIPYTOCTH IS
camMo00pa3zoBaHMsl U
UCIIOJIb30BaHUs UX B

HMCTOYHHUKAMH HOBOM
uHdopmaiuu B
001acTi TeOpuu

HOBOH MH(popMaIy B
o0JacTu Teopuun
YIPYTOCTH JUIS

3HaHUI U yMEHUH, B MPAKTHYECKON YIPYTOCTH METOJIOM caMo00pa3oBaHUs U
TOM YHUCJIC B JEeSATCIIEHOCTH KOHEYHBIX JICMCHTOB UCIIOJIb30BaHUS UX B
00JacTsax 3HaHUH, (b1.5.21-3.1) JUTsL CaMOOOPa30BaHUS MIPaKTUYECKON
HETIOCPE/ICTBEHHO HE Y UCTIOJIb30BaHUS UX B JESTEILHOCTH
CBSI3aHHBIX CO MPaKTUYECKON (b1.b.21-H.1)
chepoit e TeTbHOCTH
npodecCuoHAITbHON (b1.b.21-VY.1)
JeSTCIIEHOCTH
[1K-6 OO0yyaromuiics ToJKeH OO6yyarommiics OO0yyaromuiics JOJKeH
CIIOCOOHOCTh 3HATh: OCHOBHBIE JOJKCH YMETh: BJIQJICTh. HABBIKAMU
UCIIOJIb30BaTh TIOHSATHUS ¥ 3aKOHBI BBINOJIHAThH PACUCThI MPUMEHEHHS METOIOB
MIPHUKJIATHBIC MEXaHHWKHU TBEPJIOTO y3JI0B, arperaTtoB u pacuera y3IIoB,

porpaMMBbI pacuera

nehopMUpyeMoro Tena,

CUCTCM TPaHCIIOPTHO-

arperaToB U CUCTEM

y3JI0B, arperaTtoB u HEOO0XOAUMBIE /TS TEXHOJIOTUIECKUX TPaHCIOPTHO-
cucTeM pacuera y3JI0B, arperaTton CPEACTB U UX TEXHOJIOTUYECKUX
TPaHCIOPTHO- Y CHCTEM TPAHCIIOPTHO- TEXHOJIOTUIECKOTO CPE/CTB U UX
TEXHOJIOTHYECKUX TEXHOJIOTUYECKUX 000py10BaHUs HA TEXHOJIOTUYECKOTO
CpPEeZICTB U UX CPEeZICTB U MX MIPOYHOCTH C o0opyioBaHUS Ha
TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO UCIIOJIb30BaHUEM MIPOYHOCTD C
000pyI0BaHUS 000py10BaHUs C MIPUKJIIATHBIX HCITIOJIb30BaHUEM
UCIIOJIb30BaHUEM nporpamm - (b.1.5.21- | mpukiagHbIX nporpaMm
MPUKJIAJTHBIX TIPOTPAMM - Vv.2) - (b.1.5.21-H.2)
(b.1.5.21-3.2)

I1CK-3.15 OO0yuarmuiics 10KEeH OOGyuarommiics OO0yuaromuiicst 10KEeH
CHOCOOHOCTh 3HaTh: OCHOBHbIE JIOJKEH YMETh: BJIAJICTh: HaBbIKAMU
obecrieynTh MOHATHUS ¥ 3aKOHBI BBITIOJTHATE PacueThl MIPUMEHEHHS METOIOB
Ha/Ie’KHOCTb MEXaHUKHU TBEPAOTO y3JI0B, arperaTtoB U pacuera y3IoB,
TEXHUYECKHUX neGpopMHpyeMoro Tena, CHCTEM TEXHHUYECKUX arperaToB M CUCTEM

cpencts AlIK Ha HE00XO0AUMBIE /TS cpenct AlIK Ha TPaHCIIOPTHO-

CTaJIuu UX obecrieyeHust MPOYHOCTD ISt TEXHOJIOTUIECKUX

IPOEKTHPOBAHUS MIPOYHOCTHOM o0ecrieyeHus ux CPEeACTB U UX
HaJIe)KHOCTH Y3JIOB, MIPOYHOCTHOM TE€XHOJIOTHYECKOT0
arperaToB ¥ CUCTEM HA/IeKHOCTH - 00opyI0BaHUs TS

TPaHCTIOPTHO- (b.1.5.21-Y.3) o0ecrieyeHns ux
TEXHOJIOTUYECKUX POYHOCTHOM

CPEZICTB U MX HA/ICKHOCTH -
TEXHOJIOTMYECKOTO (b.1.5.21-H.3)
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00opyIOBaHUs -
(.1.5.21-3.1)

2. HOK333Te.]'ll/l, KPUTECPHUHA A LIKAJIA ONCHUBAHUA C(l)OpMI/IPOBaHHOCTI/I KOMIIeTeHIii

[Tokazaremnu Kpurtepuu u mkana oleHuBaHMs pe3yabTaTOB 00YUYEHUS 0 AUCIUILIIHE
oneHnBanus | HemgocTaTouHbIi JlocTaTouHbIi Cpennuii ypoBeHb Bricokuii ypoBeHb
(3YH) YPOBEHb YPOBEHB

b.1.b.21-3.1 | OGyuaromumiics He | OOyqaronuiics OO0yuaromuiicst ¢ OO0yuaromuiics ¢
3HAET UCTOYHUKHU | CJIab0 3HAeT HE3HAUYUTENBHBIMU | TpeOyemoin
HOBOH UCTOYHHUKH HOBOM olMOKaMu U CTEIIEHbIO MOJTHOTHI
uHpOpMaLnu B uHpopManuu B OTIENbHBIMU ¥ TOYHOCTH 3HAET
o0acTu Teopun o0acTi Teopun npo0enaMu 3HaeT UCTOYHUKH HOBOM
YIPYTOCTH IS YIPYTOCTH JUIS WCTOYHHUKH HOBOM uHpOpManuu B
camooOpa3oBaHus | caMo0Opa3oBaHus U | HH(OpPMAIUHU B 00J1acTH TeOpUn
U MCIIOJIb30BaHMS | MCIIOJIb30BAHUS UX | O0JIACTH TEOPHH YIPYTOCTH JUIS
uX B B IIPAKTUYECKOH YIPYTOCTH JUIS camMo00pa3oBaHus U
PaKTUYECKON JeSITeTbHOCTH camMo00pa30BaHMs U | UCTIOIB30BAHUS HX
JeSITeIbHOCTH UCIIOJIb30BAaHUS UX | B IIPAKTUYECKOM

B IIPAaKTUIECKOH JeSITeTbHOCTH
JeSITeIbHOCTH

b.1.5.21-Y.1 | OGyuaronruiics ve | OOyqaromuiics OO6yuarommiics ¢ OO6yuarommiics
yMeeT ciabo ymeer HE3HAUUTENIbHbIMU | yMeeT
MI0JIb30BaThCS MOJIb30BAThCS 3aTpyAHEHUSMH NI0JIb30BAThCS
UCTOYHHUKAMU UCTOYHUKAMU yMeeT UCTOYHHUKAMU
HOBOM HOBOW MH(OPMALIUK | IOJIB30BATHCS HOBOM MH(popMaLuu
uHpopManuu B B 00J1aCTH TEOpUHU UCTOYHHUKAMU B 00JIaCTH TEOPHHU
o0acTu Teopun YIPYTOCTH JUIS HOBOH MH(MOpMAIMH | YIPYTOCTH IS
yIPYTroCTH JUIs camMo00pa3oBaHus U | B 00JIACTH TEOPHH camMo00pa3oBaHus U
camMo00pa30BaHMs | MCIIONB30BAaHUS UX | YIPYTOCTH IS UCTIOIB30BaHUS MX
U MCIIOJIb30BaHMs | B MPAKTHYECKOM caM000pa3oBaHMs U | B MPAKTHYECKOM
UX B TSI TeTbHOCTH WCTIOJB30BAHUS UX | JACATEIBHOCTH
[IPaKTUYECKON B [IPAaKTHUYECKOU
JIeSITeITbHOCTH JeSITeTbHOCTH

b.1.b.21-H.1 | O6yuaroumiics He | OOyuarouuiics OO6yuaromuiics ¢ OO6yuaromuiics
BJIa/I€ET ci1abo BiajaeeT HEOOJIBIINMHU CBOOOJHO BiazeeT
HaBBIKAMU U HaBBIKAMU U 3aTpyAHEHUSMU HaBBIKAMU U
METO/aMH TIOMCKa | METOJIaMH IOMCKa | BJIJICeT HABBIKAMH | METOJIaMH ITOMCKA
UCTOYHHUKOB HCTOYHHMKOB HOBOHM | M METO/laMU MOMCKa | HCTOYHHUKOB HOBOI
HOBOM nH(popmMaluy B HMCTOYHUKOB HOBOW | MH(pOpMaIuu B
uHpopMalnu B 001acTH TeOpuu UHpOpMaLnU B o01acTi Teopuu
o0nacTu Teopuun YOPYTOCTH JUIs o0jacTu Teopun YIOPYTOCTH JUIs
YIPYTOCTH JUIS caM0o00pa3oBaHMs U | YIPYTOCTH IS camMo00pazoBaHus U
camMo00pa30BaHMs | MCIIOJIIB30BAHMS UX | CAMOOOPA30BaHMS U | MCIIOJIb30BAHMS UX
U MCIIOJIb30BaHMs | B MPAKTHYECKOM WCIOJIb30BAHUSA UX | B IPAKTUYECKOMN
uX B TSI TeTbHOCTH B IPAaKTUIECKOH JeSITeTbHOCTH
PaKTUYECKON JeSITeTbHOCTH
JIeSITeTTbHOCTH

b.1.5.21-3.2 | OGyuaromuiicst He Oo6yuaromuiics OO6yuatomiuiics ¢ OO6yuaromiuiics ¢

3HaA€T OCHOBHBIC
IIOHATHUA U
3aKOHbI MEXaHUKH

ci1abo 3HaeT
OCHOBHBIE TOHATHUS
" 3aKOHBbI MCXaHUKHU

HE3HAYUTEIbHBIMU
olmMOKaMu U
OTIENbHBIMA

TpebyeMon
CTETICHBIO TIOJTHOTBI
1 TOYHOCTH 3HACT
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TBEPAOTO
nepopMUpPyeMOoro
Tena,
HEOOXOIUMBIC JIS
pacueTa y3JIOB,

TBEPOTO
nedopMUPyeMOro
Telna, HeOOXOJMMbIe
JUIsl pacyeTra y3JoB,
arperaTtoB U CHCTEM

npoOenamMu 3HaEeT
OCHOBHBIE TTOHSTHUS
Y 3aKOHBI MEXaHUKH
TBEPJOTO
nehopMUpyeMOoro

OCHOBHBIC TIOHSTHUS
1 3aKOHbI MEXaHUKHN
TBEPOTO
nehopMUPYEMOTO
Tena, He0OXOJMMbIe

arperatoB u TPaHCIIOPTHO- Tesa, HeOOXOUMBIE | ISl pacyera y3JoB,
CHCTEM TEXHOJOTUYECKUX | JUIA pacdeTa y3JIOoB, | arperaToB M CHCTEM
TPaHCIIOPTHO- CPEICTB U UX arperaTtoB U CUCTEM TPaHCIIOPTHO-
TEXHOJIOTUYECKUX | TEXHOJIOTHYECKOTO TPaHCIIOPTHO- TEXHOJOTUYECKUX
CpPEeACTB U UX 000pyI0BaHUs C TEXHOJIOTUYECKUX CPEJICTB U UX
TEXHOJOTUYECKOT | HCIOJIb30BaHUEM CPEICTB U UX TEXHOJIOTUIECKOTO
0 000pyIOBaHUS C MPUKIIATHBIX TEXHOJIOTHYECKOTO o0opymoBaHus ¢
UCTIOJIb30BAHUEM porpamMmm o0opyoBaHus ¢ UCTIOJIb30BaHHEM
HPUKIIaJHBIX UCII0JIb30BaHUEM MPUKJIIaTHBIX
porpamMm HPUKIIaHBIX nporpamm
porpamm
b.1.5.21-Y.2 | O0yuatomuiics He OOyuarouuiics OO6yuarouiuiics ¢ OO6yuaroutuiics
YMEET BBITOTHSATH crnabo ymeeT HE3HAYUTENILHBIMA | YMEET BBIOJIHATh
pacyeTsl y3JoB, BBITIOJIHATh 3aTpyIHCHUSMH pacyeTsl y3JoB,
arperaToB U pacdeTsl y3JoB, YMEET BBINOJHATh | arperaToB M CHCTEM
CHCTEM arperaTtoB ¥ CUCTEM pacyeTsl y3J0B, TPaHCIIOPTHO-
TPaHCIIOPTHO- TPaHCIIOPTHO- arperaTtoB U CUCTEM | TEXHOJIOTHYCCKHX
TEXHOJIOTMYECKUX | TEXHOJOTHYECKUX TPaHCIIOPTHO- CPEJCTB U UX
CPEICTB U UX CPEICTB U HX TEXHOJOTMYECKUX | TEXHOJOTMYECKOTO
TEXHOJOTUYECKOT | TEXHOJIOTHYECKOTO CPEICTB U HX 00opynoBaHus Ha
0 obopynoBaHusi | 00OpYyIOBaHHWS HA | TEXHOJIOTUYECKOTO POYHOCTH C
Ha IPOYHOCTH C IPOYHOCTH C o0opyoBaHus Ha UCIIOJIb30BaHNEM
WCTIOJB30BAHUEM | HCIIOJIB30BaHUEM OPOYHOCTH C MPUKJIaTHBIX
NPUKIIaJHBIX NPUKIIaJHBIX UCTIONIb30BaHUEM nporpamm
nporpaMmm nporpamm TPUKJIIaTHBIX
porpamm
b.1.5.21-H.2 | O0yu4aromwmiics He OO6yuarommiics OO6yuaromuiics ¢ OO6yuaromuiicst
BJIaJIceT cnabo Biageer HEeOOIBITNMHU CBOOOIHO BIajeeT
HaBBIKAMH HaBBIKAMH 3aTPyIHCHUSMH HaBBIKAMH
PUMEHEHHUSI IPUMEHEHHUSI BJIaJICET HAaBBIKAMH PUMEHEHHS
METO/IOB pacyera | METOJIOB pacueTa MIPUMEHEHHSI METOIOB pacyera
y3JIOB, arperaTtoB | Y3JIOB, arperaToB M | METOJOB pacdyera | y3JIOB, arperaTtoB U
U CHCTEM CHCTEM Y3JIOB, arperaTtoB CHCTEM
TPaHCIIOPTHO- TPaHCIIOPTHO- CHCTEM TPaHCIIOPTHO-
TEXHOJOTMYECKUX | TEXHOJIOTHYCCKUX TPaHCIIOPTHO- TEXHOJOTUIECKUX
CPEICTB U UX CPEICTB U UX TEXHOJOTUYECKUX CPEJCTB U UX
TEXHOJIOTHYECKOT | TEXHOJIOTHYECKOTO CPE/CTB U UX TEXHOJIOTUIECKOTO
0 o0opyzmoBaHUSl | OOOpPYOOBaHHS HA | TEXHOJOTMYECKOro | OOOpyHOBaHUS Ha
Ha MPOYHOCTH C MIPOYHOCTH C o0opyI0oBaHUs Ha MIPOYHOCTH C
UCIIOJIb30BAHUEM | HCIIOJIb30BaHUEM POYHOCTH C UCIIOJTb30BaHHEM
HPUKITAIHBIX MPUKJIIaTHBIX UCTIOJIb30BaHUEM MPUKJIIaTHBIX
nporpamm nporpamMmm NPUKJIIaJHBIX nporpamm
nporpamm
b.1.5.21-3.3 | OGyuaromuiics He OO6yuaromuiics OO6yuaromumiics ¢ OO6yuaromiuiics ¢
3HAeT OCHOBHBIC cnabo 3HaeT HE3HAYNUTEITbHBIMA TpebyeMoit
HOHSTHS U OCHOBHBIE TTOHSATHUS OUIMOKaMH U CTETCHBIO MOJTHOTHI
3aKOHBI MEXaHUKH | U 3aKOHBI MEXaHUKHU OTJICTIbHBIMU Y TOYHOCTH 3HAET
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y3JIOB, arperaTos
" CUCTEM
TPaHCIOPTHO-
TEXHOJIOTHUUYCCKHUX
CPEJICTB U UX
TCXHOJIOTHYCCKOT
0 000pyI0BaHUS
1 o0ecIieUeHHS

y3JIOB, arperaTtoB u
CHCTEM
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
CPE/ICTB U UX
TEXHOJIOTHYECKOTO
o0opynoBaHus AJis
obecrnieueHns X

TBEPIOTO TBEPOTO npoOeraMu 3HaeT | OCHOBHBIC TIOHSATHS
nedopmupyeMoro | aeGopMHpyeMOro | OCHOBHBIC MOHSATHUS | U 3aKOHBI MEXaHUKHU
Tela, TeJa, HeOOXOUMBIE | M 3aKOHBI MEXaHUKHU TBEPJIOTO
HEoOXOAUMBIE IS | I 00ecTIeueHHS TBEPJOTO neGpopMHUpyeMOro
obecrieueHus MIPOYHOCTHOM neGopMHUpyeMOro | Tena, He0OXOIUMbIe
MIPOYHOCTHOM HA/IKHOCTH Y3JIOB, | Tella, HeOOXOAMMbIe | sl oOecreueHus
HA/IKHOCTH arperaToB ¥ CUCTEM | JJIsi OOeCTIeYCHUs POYHOCTHOU
y3JI0B, arperaTos TPaHCIIOPTHO- MIPOYHOCTHOM HAJIe)KHOCTH Y3JIOB,
U CHCTEM TEXHOJIOTUYECKUX | HAJCKHOCTH Y3JIOB, | arperaToB U CUCTEM
TPaHCHIOPTHO- CPEACTB U UX arperaToB ¥ CUCTEM TPaHCIOPTHO-
TEXHOJIOTUYECKUX | TEXHOJIOTHYECKOTO TPaHCIIOPTHO- TEXHOJIOTUIECKUX
CpPEACTB U UX 00opy0BaHUs TEXHOJIOTUYECKUX CPEICTB M UX
TEXHOJIOTUIECKOT CpPE/CTB U HX TEXHOJIOTUIECKOTO
0 00opyoBaHuUs TEXHOJIOTUIECKOTO 000pyaOBaHU
000pyTOBaHUS
b.1.5.21-Y.3 | O0yuatomuiicsi He OOyuaronimiics OOyuarommiics ¢ Ob6yuatoumiics
YMEET BBIIOJIHSATh ciabo ymeer HE3HAUUTEIILHBIMU | YMEET BBIIOJHSTh
pacueTsl y3JoB, BBITIOJIHATH 3aTpyAHECHUSMH pacyeTsl y3JoB,
arperaToB U pacueThl y3JoB, YMEET BBIMIOJHATh | arperaToB U CUCTEM
cCHCTEM arperaToB M CUCTEM pacyeTsl y3JoB, TEXHHYECKUX
TEXHUYCCKHX TEXHUYECKUX arperatoB u cuctem | cpenctB AIIK Ha
cpencts AlIK na cpencts AlIK na TEXHUYECKUX MPOYHOCTBD JJIS
POYHOCTH JIJIS MPOYHOCTD ISt cpenctB AIIK Ha o0ecrieyeHus ux
o0ecrieyeHns ux o0ecrieyeHns ux POYHOCTH JJIS IPOYHOCTHOU
MIPOYHOCTHOM MIPOYHOCTHOM o0ecrieyeHus ux HAJIKHOCTH
HAJICKHOCTH HA/IKHOCTH IPOYHOCTHOU
HAJICKHOCTH
b.1.5.21-H.3 | O0yu4aromumiics He OO6yuarommiics OO6yuarommiics ¢ OOGyuarommiics
BJIQJICET cnabo Biajaeer HEOOJIBIITMMU CBOOOJTHO BJIaJIceT
HaBBIKAMHU HaBBIKAMU 3aTPyAHECHUSMH HaBBIKAMHU
MIPUMCHECHHSI MIPUMCHEHHUSI BJIaJIeCT HAaBbIKAMU PUMEHCHHUS
METO/IOB pacyera | METOJIOB pacueTa MIPUMEHEHHSI METO/OB pacyera

METOJIOB pacyera
Y3JIOB, arperaTtoB
CUCTEM
TPAHCIIOPTHO-
TEXHOJOTUYECKHIX
CpPENCTB U UX
TEXHOJOTHYECKOTO
000opyIoBaHUs IS

ux HquHOCTHOﬁ HpOLIHOCTHOI\;I obecneueHUs MX HpO‘lHOCTHOfI
HaaCKHOCTHU HaaACKHOCTHU HquHOCTHOﬁ HaaACKHOCTHU
HaaCKHOCTHU

y3JIOB, arperaToB
CHCTEM
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
CPE/CTB U MX
TEXHOJIOTHYECKOTO
o0opynoBaHUS A
obecrneueHns ux

3. TunoBble KOHTPOJIbLHBIE 3aJaHNS U (M) HHbIE MATEPUAJIbI, HEOOXOAUMBbIE VISl OLEHKH
3HAHM, YMEHUI U HABBIKOB M (MJIM) ONBITA AeITEJbHOCTH, XaPAKTEPHU3YIOLIUX ITAIBI
(¢popmupoBanus komnereHuuii B mpouecce ocsoenuss OINOII

TunoBble KOHTPOJILHBIE 3a/IaHUS U MaTepUaIIbl, HEOOXOIUMBIE Il OLEHKH 3HAHUM, YMEHUN U
HaBBIKOB, XapaKTEePH3YIONIMX O0a30BbId ATanm (HOPMUPOBAHHS KOMIETEHIIMI B IPOIECCE OCBOCHUS
OIIOII, conepxarcsi B y4eOHO-METOANYECKHX pa3paboTKax, MIPUBEIEHHBIX HUXKE.
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1. XKunkun B.A. BBemenue B meron KoHeuHoro sieMeHTa [Tekct]: ydeOHoe mocobwue.
Yenaobunck: UI'AA, 2013 . 296 c.

2. WrnarbeB A.I'. Pacuer »51eMEHTOB KOHCTPYKIMH METOAOM KOHEYHBIX 3JEMEHTOB
[DnexTponnsiii pecypc]. Uensounck: HOxuo-Ypansckuit TAY, 2016. 63 ¢. Pexxum gocryma: http://
192.168.0.1:8080/localdocs/sopromat/79.pdf.

3. UrnateeB A.I'. IloctpoeHue smop BHYTPEHHUX CHJIOBBIX (DaKTOPOB B MPOTPaMMHOM
komruiekce Structure CAD mins Windows [Dnekrponnsiii pecypce]. Yensounck: UI'AA, 2011. 20 c.
Pexxum mocryma: http:// 192.168.0.1:8080/localdocs/sopromat/31.pdf

4. XKunkun B.A. IlocTtpoeHue >miop BHYTPEHHUX CHJIOBBIX ()akTOpOB B Oankax M pamax B
nporpammHubIX mnpoaykrax SCAD u MathCAD [DnekTpoHHBIN pecypc]: METOAMYECKHE yKa3aHHS.
Yensounck: b.u., 2006. 49 c. Pexxum noctyna: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

5. XKunkun B.A. Pacuer Ha mpoYyHOCTh M MPOBEPKA KECTKOCTH CTATUYECKU OMPEICIUMBIX
Oamoxk B mporpamMMHbix mnpoxykrax SCAD, MSC.Patran-Nastran-2005 [OnextponHblli pecypc]:
METOINYECKUE yYKa3aHHUS. Yena0MHCK: UraAy, 2007. 76 C. Pexum JIOCTyMa:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

6. Xunkua B.A. OmpenencHue mepeMenieHUd B YOPYrHX CHCTEMax B IPOrPaMMHBIX
nponaykrax MathCAD, SCAD u MSC.Patran-Nastran-2005 [DneKTpoHHBIH pecypc]: METOAHYECKUe
YKa3aHUs. YensOuHCK: Uray, 2008. 66 c. Pexum JIOCTyIa:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

7. UrnateeB A.I'. Pacuer koHcTpykumii Ttexnuueckux cpeactB AIIK meTogomM KOHEUHBIX
AJIEMEHTOB [ DJIEKTPOHHBIN pecypc] : Meroandeckue ykazanus. YensOunck: FOxno-Ypanbckuit [AY,
2017. 46 c. Pexxum poctyna: http:// 192.168.0.1:8080/localdocs/sopromat/81.pdf.

4. MeToauveckne MaTepHaJIbl, ONpeessolue Npouea1ypbl OllecHNBAHUS 3HAHUI, YMEHHH,
HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIUX 3TAI(bI) (POPMHUPOBAHUSA
KOMIIeTCHIUH

B nmaHHOM pasznene METOOUYECKHE MAaTepHallbl, ONPEACISAIOUIME MPOLENYpPbl OLICHUBAHUSA
3HaHUH, yMEHHWI, HABBIKOB, XapaKTEPU3YIOIIMX 0a30BbIi ATam (OPMHPOBAHUS KOMIIETCHIIUH I10
nucuuruHe «Teopus ynpyroctu», IpUuBEACHbI IPUMEHUTENIBHO K KaKIOMY U3 UCIIOIb3YEMBIX BUIOB
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTalli 00y4aroIuxcsl.

4.1. OueHo4HbIe cCpeACcTBA ISl IPOBEAECHHUS TeKYLero KOHTPOJIsi ycleBaeMoCTH
4.1.1. YcTHBIN OTBET HA MPAKTUYECKOM 3aHATHH

VYcTHEII OTBET Ha MPAKTUYCCKOM 3aHATHU HMCIOJB3YCTCA JIA OLHCHKH Kad€CTBa OCBOCHUA
oOydJaromuMcsi OCHOBHOM TMpodeccHoHalbHOM 00pa30oBaTeNbHOM MpPOTrpamMMbl IO  OTIEIbHBIM
BOIIPOCAaM M TeMaM JUCHUIUIMHBL. TeMbl W TUIaHBl 3aHATHNA (CM. METOAPa3palOTKH...) 3apaHee
coobmatorcs  oOyvarormmmcs.  OTBET  OIEHHBACTCS  OLEHKOH  «OTJIIMYHO»,  «XOPOIIOY,
«yJIOBJICTBOPUTEIILHOY UM «HEYIOBICTBOPHTEIHLHOY.

Kputepun omenku otBeta (Tabi.) MOBOISATCS N0 CBeleHHUs OOydaroluXcs B Hayalle 3aHATHH.
OrnieHka oOBSBIAETCS 00yUaIOIIEMYCsl HETIOCPEACTBEHHO TOCIIE YCTHOTO OTBETA.

IIxkana Kpurtepun ouennBanus

- 00yJaronuics MOJTHO YCBOMII YU€OHBIN MaTepual;

- TpOSBISET HABBIKM  aHanu3a, O0O0OOIIeHUs, KPUTUYECKOTO
OCMBICIICHUA W  BOCHPHUATHA I/IH(l)OpMaI_[I/II/I, HABBIKU  OIIMCAaHUS
OCHOBHBIX (DM3MUECKUX 3aKOHOB, SIBIICHUH U MPOIIECCOB,

- Marepuanl WH3J0KEH TPaMOTHO, B OMNPEICICHHON IJIOTHYeCKOU
MOCJIEZIOBATENBHOCTH, TOUHO UCIIONIb3YETCSI TEPMUHOJIOTHS;

- MOKa3aHO YMEHHUE WIIIOCTPUPOBATh TEOPETHUECKHE TMOJOKEHUS

Ounenka 5
(0TIMYHO)
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KOHKPETHBIMH NMPUMEPAMU, TPUMEHSATh UX B HOBOM CUTYallUu;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PELIaTh 3a/1a4u;

- MOTYT OBITH JOINYIICHBI OJHAa—JABE HETOYHOCTH MPHU OCBEIICHUU
BTOPOCTETICHHBIX BOTIPOCOB.

Ouenka 4
(xoporo)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO IIPH
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOCHHMH y4€OHOIrO Marepuaja JOIMYyIIeHbl HeOOJbIINe MpoOebl,
HE MCKa3UBILIUE COIEPKAHUE OTBETA;

- B PEIICHUH 3a]1a4 JOMYIIEHbl He3HAYUTENIbHbIE HETOYHOCTH.

OneHka 3
(YZIOBJIETBOPUTEIHHO)

- HCIIOJIHO HJIM HCIIOCJIICAOBATCIIBHO PACKPLITO COACPIKAHUC MAaTCpUalia,
HO IIOKa3aHO 06mee IIOHKMMAHUE BOIIpoCa W IPOACMOHCTPHUPOBAHBI
YMCHHA, JOCTATOYHBIC IJIA JaJabHEHUIIEro YCBOCHUA Marcpuajia,

- HUMCIUCH 3arpyAHCHUA HIHW OJOIIYIICHBI OIIMOKN B OIpCACIICHNN
HOHSITI/II\/JI, HCIIOJIb30BAHWUH TCPMUHOJIOTHHU, OIMCAHUN (1)I/I3I/I‘-I€CKI/IX
3aKOHOB, SIBJICHUH U IIpouccCoB, pCIICHUU 3a1a4, UCIIPaBJICHHEBIC ITOCIIC
HCCKOJIBKUX HABOAAIINX BOIIPOCOB;

- HCIIOJIHOC 3HAHHUC TCOPCTUUCCKOIO Marcpuralia, 06y‘~1310].].[HI>1CH HE
MOXCT ITPUMCHHUTH TCOPHIO B HOBOH CUTyaluu.

Orenka 2
(HEYIOBIETBOPUTENHHO)

- HC PaCKPbITO OCHOBHOC COACPIKAHUC yqe6H0ro Marcpuaa;

- O6H3py>l(eHO HE3HAHHE WM HENOHMMAaHHE OOJNbIIEH MM HanOojee
Ba)KHOM YacTH yqe6H0ro Marcpualia,

- JOIIYIICHBI OIINOKH B OIIPCACIICHUHA HOHHTHﬁ, IIpHu HUCIIOJIb30BAHHUHU
TCPMHUHOJIOTHH, B OIIMCAHUU (I)I/ISI/I‘IGCKI/IX 3aKOHOB, SBJICHUM U
mponecCcoB, PpCHICHUU 3aaad, KOTOPbLIC HE HUCHPABJICHBI IIOCIIC
HCCKOJIbKHX HABOASAIINX BOIIPOCOB.

4.1.2. TectupoBanue

TeCTI/IpOBaHI/Ie HCIIOJIB3YCTCA IJId OLCHKU KadeCTBa OCBOCHUS O6y‘laIOI_I_[I/IMC$I OCHOBHOM

MpoeCCHOHAIBHONM ~ 00pa30BaTEIbHOM  MPOTPAMMBI

o OTACJIBbHBIM TEMaAM HWJIM pasjgciiaM

JUCHUIUIMHBL. TecT mpeacTaBiseT co0oi KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHUN, MO3BOJISIOIIUI
YIOPOCTUTHh HPOLEAYPY H3MEpPEeHMs] 3HaHUW M yMeHui oOyuwaronmxcsa. OOydarolmuMmcsi BBIIAIOTCS
TECTOBBIE 3a/1aHUs ¢ (POPMYJIMPOBKOI BOMPOCOB U MPEASIOKEHUEM BBIOpATh OJIMH MPABUIIBHBINA OTBET
U3 HECKOJBKUX BapHaHTOB OTBETOB. [lo pesymbTaraM TecTa 00ydaroleMycsl BBICTaBJIAETCS OLEHKA
COTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBLHO» WIH «HEYAOBIETBOPUTEIBHOY.

Kputepun ouenuBanus orBera (Tabs.) IOBOJIATCSA /O CBEACHHUS OOydaroluMXcsl 10 Hayaja
TeCTUpOBaHUs. Pe3ynbTar TecTHpoBaHUs OOBSABISIETCS 0OydaroLIeMyCsl HEMOCPEACTBEHHO IOCIIe €ro

CIayM.

. (% apagnwaLY oTBETOD
Orenka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Onenka 3 (yIOBIETBOPUTEIHHO) 50-69
Ornenka 2 (HEYIOBIETBOPHUTEIIBHO) Menee 50
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TecToBBIC 3a1aHUA

TecroBble 3amaHus U1 MPOBEPKH TEOPETHUECKUX 3HAHUH CTYIEHTOB INMpPHUBEICHBI B Y4eOHO-
METOIMYECKON pa3paboTKe:

UrnateeB A.I'. CamocrositenpHass paboTa CTYJIEHTOB NIpU H3YYEHUU JUCUMILIMHBL «Teopus
yOpYyroctuy [ DIEeKTPOHHBIN pecypc] : MeTonuueckue ykazanus. Yensounck: KOxHo-Ypansckuii [AY,
2017. 51 c. Pexxum nmocryna: http:// 192.168.0.1:8080/localdocs/sopromat/82.pdf.

4.1.3. KomnborepHble CUMYJISIIMAH

KomMmmiprotepHble cumMyasnuu (KOMIBIOTEPHOE MOJECIMPOBAHME B IIHPOKOM CMBICIIE) — 3TO
MOJIEJIMPOBaHKE (CO3/1aHue, IPOEKTUPOBAHNE) YUEOHBIX 3a/1a4, CUTYALM U UX pelIeHUe NPU MOMOLIH
KOMIIBIOTEpA.

KomnbroTepHble CUMYJISIIUN UMUTHPYIOT peajibHble YCIOBUS, cuTyauuu. [IpuMmeHeHue ux B
npoecCHOHATLHOM 00pa30BaHUM MO3BOJISIET OOYYArONIMMCSI OCBaWBaTh TEOPETHUYECKUE 3HAHWS,
HEOOXOAUMBbIE IpPAKTUYECKUe YMEHHMs B O€30IaCHBIX YCJIOBUSX, C MEHBIIUMH 3aTpaTaMu
(BpEMEHHBIMH, JKOHOMHUYECKHMH U [p.), TPU HEIOCTYITHOCTH HEOOXOIUMOro O0OpYyAOBaHUS,
cneunuKy ucciaeryeMoro siBieHus (MacTal, AIUTENbHOCTh IPOTEKaHUs MpoLecca U JIp.), CHUXKAET
PHUCK MpU OMUOOYHBIX NEHCTBUSAX, MO3BOJSET NPOpadaThIBaTh CUTYallMI0 HECKOJIBKO pa3, YUUThIBas
OpEeIbIAYIINN OIBIT, @ TAK)KE MO3BOJISIET 337aBaTh Pa3HOOOPA3HbIE YCIOBHS IESATEIBLHOCTH C PA3HBIM
YPOBHEM CIJI0’KHOCTH.

[TocpencTBOM NpUMEHEHHs KOMIBIOTEPHOH CHMYJISILIMM HPENOoaBaTellb MOXKET Pealn30BaTh
npobiemMHoe oOO0y4deHHe, co3laBas OOYYAIOMIMMCS YCIOBHS JUIS CAaMOCTOSITEIBHOTO OCBOCHHS
TEOpPETUYECKUX 3HaHMU. Takke KOMIBIOTEpHAs CUMYJSILMSA IO3BOJSET MPEnoJaBaTeiio OLEHUTh
YPOBEHb OCBOEHHUSI OOYYalOUIMMKCS TEOPETUYECKOro MaTepuaja, YMEHHUS IMPUMEHATh €ro Ha
HPaKTHKE.

CTyneHTbl, caMOCTOSITEIbHO paboTasi ¢ KOMIIBIOTEPHON CUMYIISALIMEH, OCBaBasi TEMY, KOTOPO
OHa MOCBSIEHA, CMOTYT YIIYOUTh CBOM 3HaHUS 10 AMCLUIUIMHE, JIydlle pa3o0parbcsi B TEME;
HayyaTcsl IPUMEHATh 3HAHUS B MPaKTUYECKOW (MpoQecCHOHaNbHOM) NeATEIbHOCTH, aHAIU3UPOBAThH
NPOM3BOJICTBEHHbIE (IPAaKTUYECKHE, NMpOo(ecCHOHANbHbIE) CUTYalluu, BbIpadaThiBaTh (MPUHUMATH)
HauOosee 23 PeKTUBHBIC PEIICHUS IJIs1 JOCTHKEHUSI HEOOXOIMMOTO Pe3yIbTara.

JU1 opraHu3annu 3aHITHS C IPUMEHEHUEM KOMIIBIOTEPHBIX CUMYJIALIMA MOXHO HUCIIOJIB30BAThH
CJIEyIOIINE CPECTBA!

1) BupTyanbHble Ja00paTOpUM — MPOrpaMMHO-AINapaTHBI KOMIUIEKC (JEKTpOHHas cpena),
MO3BOJIAIONIAs MPOBOAMTH OMNBITBI 0€3 HEMOCPEICTBEHHOTO KOHTaKTa C peaibHOM YCTaHOBKOM,
nabopaTtopueif, 00OpyIOBaHMEM WJIM TpU TOJHOM MX OTCYTCTBUM (Hampumep, IpOBEICHHE
1ab0paTOPHBIX padboT, PU3NUECKUX, XUMHUYECKUX OMBITOB H T.I1.);

2) BUpTyalbHble (KOMIBIOTEpHBIE) TpPEHAXKEPbl — OHIJIEKTPOHHAs cpena Uil BBIOJHEHUS
npodeccuoHaNbHBIX 3aJa4, OTPA0OTKN MPAKTUUECKUX YMEHUH;

3) KOMIBIOTEpHBIE MOJIENIM H3Y4aeMOro OObEeKTa — 3aMellleHHe OOBEeKTa MCCIEeI0BaHus,
KOHKPETHBIX IPEJAMETOB, SIBICHUH C LEIbI0 HM3YyYEHUs HUX CBOICTB, MOJIy4€HUS HEOOXOIUMOMN
uHpopmanuu o6 oObeKTe.

[IpoBoauTh 3aHsATHE C NPUMEHEHHWEM JTOM TEXHOJOTMU Jydllle Ha MPaKTUYECKUX U
7a00paTOPHBIX 3aHATHUAX, NMPH HEOOJBIIOM KOJUYECTBE OJHOBPEMEHHO pPalOTAIONIMX CTYACHTOB —
OKoJIO 15 4YemoBek WM B Trpynmax J0 S5 4YenoBEK. JTO MO3BOJMUT IPENOAABATENI0 OINEPATUBHO M
Ka4eCTBEHHO OKa3blBaTh HEOOXOJMMYIO IOMOIIb OOYYalOIMIMMCS, KOHCYJIBTHPOBATh KaXKIOTO
CTYJEHTa WJIM TPYNIy MO BO3HHUKAIOUIMM MpoliaemMaM, BonpocaM. Takke KOMIbIOTEPHbBIE CUMYIIALINN
OPUMEHUMBI B JIUCTAHIIMOHHOM OOYYEHHUH, /i€ CBSA3b C MpernojaBaTesieM, €ro KOHCYJbTAllMH I10
BO3HHUKAIOIIUM BOIIPOCaM peasin3yeTcsl Ha pacCTOSHUU. B TakoM ciydae orpaHuyeHHe Mo KOJUYECTBY
YYaCTBYIOUIMX 00Y4aroIUXcs OTCYTCTBYET.

Bpewms, HeobOxoaumoe A NPUMEHEHUS JTaHHOW TEXHOJIOTMH, MOXET OBbITh pa3HbIM, B
3aBHCUMOCTH OT ITOCTABJICHHOH 11€H, y4eOHBIX CUTYaIUi.
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MOXHO BBIJEJINTH CIEIYIOIIME OCHOBHBIE 3Tallbl peaM3allMd TEXHOJIOTMH KOMIIBIOTEPHOU
CUMYJIALIUN.

IO OTOBUTEJIBHBIN I MOTUBALIMOHHO-OPUEHTUPOBOYHBI STAIIbI

JlaHHBINA 3Tan npejcTaBisgeT co00il B OOsbLIeH CTENEHH BHEAYAUTOPHYIO CaMOCTOATENIbHYIO
paboTy Kak mpemnogaBares, Tak 1 oOydyaromumxcs. Bkioyaer B ce0s creayronume maru:

1. OnpeneneHue MecTa HpPOBEAEHUS 3aHATHA B ydeOHOM Ipouecce. B 3aBucumoctu oT
IIOCTABJICHHOW LIEJN MPUMEHATh TEXHOJIOIMIO KOMIBIOTEPHBIX CUMYJISLIMA BO3MOXHO Ha Pa3iMYHbIX
JTanax ooy4eHus:

- HA HAYaNbHOM dmane u3yyeHus memvl/pazoeid IS CaMOCTOSTEIBHOIO OCBOSHHS TEMBI,
Pa3BUTHS MPAKTUUYECKHUX (TIPO(HECCHOHATLHBIX ) YMEHUM;

- 6 cepeduHe U3YYeHUs. MeMbl/paz0enaiisi TPOMEKYTOYHOTO KOHTPOJISI 3HAHUH, ONpeaesIeHIUs
CTENIEHU OCBOCHHUS, TMOHUMAHUsA MaTepuajga OOy4YaroLIMMMCS, BBIABICHHS AaCHEKTOB, TPEOYHOLIMX
JIOTIOJTHUTEIILHOTO pazdopa, mpopaboTKH;

- npu 3aeepuienul uzyueHus memvl/pazoena s POpMHUPOBaHUS YMEHUS IPUMEHATh 3HAHUS Ha
IIPAKTHKE, OCBOEHUS IPAKTUYECKUX YMEHMH; NpPErnoaaBaTelb MOXKET BBIIBUTH CTENEHb OCBOCHUS
00y4aroIMMuUCs MaTepuana, OCyleCTBUTh KOHTPOJIb U OLIEHKY 3HAHUH, IPOAaHAIU3UPOBaTh MIIyOUHY
MOHUMAaHHSI UMHU TEMBI.

2. OnpezeneHye TEMbI, CUTYAIlMM KOMIIbIOTEPHON CUMYJISLUH, LEJIU IPUMEHEHUS.

3. IlponymbIBaHME UTOTOB M PE3YJbTAaTOB, MO JOCTH)KEHHUIO KOTOPBIX OYyIeT ONpenensThCs
Ka4eCTBO BBINOJHEHUS 3aJaHMsl — KPUTEPUH U1 OLIEHKU pe3ylbTaToB paboThl 00ydaromerocs
(rpynisl).

4. IToaroToBka mpemnojiaBaTesaeM He00X0AUMOr0 TEXHUYECKOT0 U TPOrPaMMHOT0 00ecrieueHMsl.

5. Coobmienue TeMbl 1 (hopMata 3aHATHS 00yJaArOIIIMCS.

6. MoTuBanus o0y4yaromuxcst K akKTUBHON JAEATEIbHOCTU HA 3aHATHH.

7. Henenne o0ydarOmMXcs Ha TPYIIbI (MPU HEOOXOAUMOCTH).

8. IlpoBeneHue mpernojaBaTeseM HMHCTPYKTaka MO paboTe ¢ KOMIBIOTEPHOM CUMYJISALUEH,
O3HAKOMJICHHE O0YYaIOIUXCsl C OCOOCHHOCTSIMU, TEXHUYECKIMH BO3MOXKHOCTSIMU M OTPaHUYCHUSMU
KOMITbIOTEPHON CUMYJISIMU, €€ CIEeUU(PUKON, a TaKKe MHCTPYKTaX 10 TEXHHUKE 0E30IacHOCTU NpHU
paboTe ¢ TEXHUKOH.

9. TlomroroBka oOyd4ammUXcs K TNPEACTOSIIEMY 3aHATHIO, IOBTOPEHHE IPONUIEHHOTO
JEKIMOHHOTO MaTrepuaja, O3HAKOMJIEHHWE C JIONOJHHUTEJbHBIMU HCTOYHHKAMU 1O Teme (Ipu
HEOOXOUMOCTH ).

OCHOBHOMU DTAII

IIpencraBnsier co0oif  HEMOCPENCTBEHHYIO paboTy oOydamomuxcs C KOMIIBIOTEPHOM
CUMYJISIIMEH, UX BKJIIOYEHHOCTh, AKTHUBHYIO JEATEJBHOCTh MO PELIEHUIO IOCTaBJICHHOM 3ajauu,
CUTYallUH, TOCTHKEHUE HEOOXOIUMBIX PE3Y/IbTATOB.

B pesynbrare paboThl ¢ KOMIBIOTEPHON CUMYIISIIIUEH OOydaroniuecss mpuoOpeTaroT HOBOE
3HaHUE, YMEHHE, a TaKXe CIOCO0 pEelICHHs OIpe/lelIeHHOW NpakTH4ecKoi (mpodeccruoHanbHOM)
3anaun (cutyanuu, npoodaemsl). [lonydyeHHble mpyu padoTe ¢ KOMIBIOTEPHON CUMYJISIMEN pe3yabTaThl
(pa3paboTka MpOJyKTa, HCCIEeI0OBaHUE CBOMCTB MOJIENH, Mpoliecca, SBIEHUS U Ip.) ohopMIISIIOTCS B
AJIEKTPOHHOM (hopMaTe B BUAE UTOTOBOTO MPOIYKTA.

Co cropoHbl mpemnopaaBaTens (OpU  HEOOXOJMMOCTHM) IPOBOAUTCS  JOHNOJHHUTEIBHOE
KOHCYJIbTUPOBAaHUE, OKa3aHHE TOMOIIU 00yJarOIUMCS.

PE®JIEKCUBHO-OLIEHOYHBIN 3TAIT

JlaHHBIH 3TaIl 3aKJII0YAeTCs B MOJBEACHUN UTOTOB 3aHATUS U COCTOUT U3 CIEAYIONINX IIarOB:

1. Yrnopsiouenue, cucteMaTu3anus 1 aHaJIu3 MPOIeTaHHOM paboThI.

2. ConocTaBiieHHE LIeJIel KOMITBIOTEPHOW CUMYJISIUY C TIOJIyY€HHBIMU PE3YJIbTaTaMHU.

3. ®opmynupoBKa BBIBOJOB 00 3(PQPEeKTHUBHOCTH MNpoJelaHHONW paboThl, OCYIIECTBICHHE
KOHTPOJISI 3HAaHUM, YMEHUH 00ydaroluxcsi o TeMe KOMITbIOTEPHOU CUMYJISIIUU.

4. CamoolieHKka oOyyaromMxcsi Mo paboTe ¢ KOMIBIOTEPHOW CHUMYJISIMEH, BbISBICHHE
NpUOOPETEHHBIX NPOGECCHOHATBHBIX 3HAHUM U YMEHUH, TMUHOCTHBIX KaueCTB.
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S.

CamMooneHKa mpenogaBaTeiss O IMPOBEACHHOM 3aHATHM C KOMIIBIOTEPHOW CUMYJISALUEH,

JOCTH>KEHUH MTOCTABJICHHBIX LieJIe 00yueHMs..
[llxana ¥ KpUTEpUU OLIEHUBAHUSA PE3YJIHTATA KOMIIBIOTEPHOW CHUMYJISALAH, BBIOJIHECHHOU
00yyaroImuMcs, IPeJICTaBJICHb! B TAOJINLE

Hlkana Kpurepum oueHuBanus

OH€HKa GBauyTCHO»

- U3JI0’)KEHUE MaTepuaia JJIOTUYHO, TPAMOTHO;
- cBOOOIHOE BJIa/ICHUE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBATh CBOM CYXKJEHUS MPHU OTBETEC HA
KOHTPOJIbHBIE BOIIPOCHI;

- YMECHHE ONUCHIBATh PUINICCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;

- YMEHHE NPOBOJUTH U OILICHUBATh PE3YJIbTAaThl U3MEPEHHUII;

- CIIOCOOHOCTH peIIaTh WHXKEHEPHBIC 3a/Ja4d (JIOMYyCKAeTCs Halndue
MaJIO3HAYUTENIbHBIX OIIMOOK WJIM HEJIOCTATOYHO IOJHOE PAaCKpBITHE
COJIepXKaHUE BOIpOCca WIM TOTPEIIHOCTh  HEMPUHIMIHAIBHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

OI_IeHKa «HC 3a4TCHO»

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUYCCKUX 3HAHUH; JIOMYIICHBI
OIIMOKK B OMPEICIICHUH NMOHATHH W OMHCAHMH (DU3HMYECKHX 3aKOHOB,
SIBIICHUH W TIPOIIECCOB, MCKAXXEH WX CMBICI, HE PEIICHBI 3a]add, HE
NPAaBUJIBHO OIEHUBAKOTCS PE3YJIbTaThl H3MEPEHHUIA,

- He3HAHHE OCHOBHOTO MaTepHayia yueOHOW MPOrpaMMBbI, JOITYCKAIOTCS
rpyObie OMIMOKH B U3JI0KEHUU.

IIpyMepHAas TEMATHKA KOMIbIOTEPHBIX CUMVJISIIHIA:

1.

MonenupoBanue OalleHHOr0 KpaHa UM IpOBEpKa MPOYHOCTH  KOHCTPYKLIUHU C
IPEUI0KEHUEM PEKOMEHAALUH 110 YCHJICHHIO OCTOBA KpaHa.

MogenupoBaHie 3y04aToro peayKTopa C HPEAIOKEHHEM YIYYIICHHS MPOYHOCTH
3yO4aThIX KOJIEC.

1. AHaJIu3 IJIOCKOT0 HANPSKEHHOI'0 COCTOSIHUS B TOUKE Tea

2. Ananmm3 00beMHOTO HAPSHKEHHOTO COCTOSIHHSI B TOUKE Teja

3. Penienue niaockoil 3a/1aun B HANPsDKEHUSAX PU HOMOIIM (PYHKIIMHM HAaPsDKEHUH

4. AHanu3 HanpsKeHHO-1e(OPMHUPOBAHHOTO COCTOSIHUS IPSIMOYTOJIbHOM KOHCOJIH

S. Pacuer Gasku-cTeHKH

6. HccnenoBanue HanpsKeHHO-1€(OPMUPOBAHHOTO COCTOSIHUS KIIMHA IIPU €r0
B3aUMOJCICTBUH C TOYBOU

7. VccnenoBanye HapsHKEHHOTO COCTOSIHUS PACTSIHYTON MOJIOCHI C OTBEPCTHEM

8. HccnenoBanme HapsHKEHHOTO COCTOSTHHSI TTOTyOSCKOHEYHOM ITaCTUHBI IO/ IEHCTBUEM
COCPEJJOTOYCHHOH CUJIBI Ha TPaHMIIe

9. Pacuer kpuBoro 6pyca npu 4ucToM u3ruoe

10. | 3ru6 xpyriaoi miacTUHKH

11. | Pacuer npsiMOYroJibHOM IJIACTUHKH

4.2, Hpoue}]ypbl U OICHOYHBIC CPEeACTBA AJIsl IPOBEACHUA l'[pOMe)KyTO‘-IHOi/i aTrrecranmumn

4.2.1. Dx3ameH

Dk3aMeH sBisieTcst  (OpMOIl  OIEHKM KadyecTBa OCBOEHHUS OOYYarONIUMCS OCHOBHOM

HpO(I)CCCHOHaHLHOﬁ 06pa30BaTCHBHOI7I nporpamMmsal IO pasaciaM AUCHUILUINHBI. Ilo pe3yibTaTaM
OK3aMCHa 06yqa}0meMycsl BBICTABJIACTCA OLCHKA «OTIUYHO», «XOPOLIO», «YAOBJICTBOPUTCIHLHO» HUIIN
«HCYOOBJICTBOPHUTCIBHOY.

DK3aMeH MO0 AUCHUIIIIMHE TIIPOBOJHUTCA B COOTBETCTBUHM C PACIIHCAHHUEM HpOMeX(YTOHHOﬁ

aTTeCTalluh, B KOTOPOM YKa3bIBACTCA BpPCMs €TI0 MPOBCACHUA, HOMECP ayAUTOPHUU, MECTO MPOBCIACHUA
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KOHCYJIbTAIMH. Y TBEPKIACHHOE PAaCIUCaHUEe pa3MeNIaeTcs Ha HHPOPMAIIMOHHBIX CTEHaX, a TAKKe Ha
oduIMaTEHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHMI JJIsi IMPOMEKYTOUHOH aTTEeCTAllMM OOYYarOIIUXCS YCTaHABIMBACTCS
paboyeil mporpaMMoiil TUCHUIUIMHBI U IOBOJAUTCS IO CBEICHUS 00YyJaronINXcs B Hayajie ceMecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C paspemeHus 3aBeAyronero kadenpoi
Ha DJK3aMEHE MOXET MPHUCYTCTBOBATh IpenojaBaTesib Kadeapbl, MPUBICYCHHBINH [JIs MOMOIIU B
mpueMe »J3K3amMeHa. B cilywae OTCyTCTBUS BEIyLIEro IpernojaBaTes 3K3aMeH [PUHUMACTCS
npernojaBaTesieM, HA3HAU€HHBIM pacopshKEHHEM 3aBeAyIoLIero Kadeapoil.

[IpucyrcTBHE Ha 5K3aMeHE mpernojaBarene ¢ apyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacropspKeHUs PEeKTopa, MPOPEKTOpa Mo yueOHoM paboTe uinu aekaHa pakyabTeTa He JOMYCKaeTCsl.

OOyuaromuecst MpyU SIBKE HA dK3aMEH O0s3aHBI UMETh MPHU cede 3aYeTHYIO KHHUKKY, KOTOPYIO
OHM NIPEIBABIAIOT 3K3aMEHATOPY.

Jlst ipoBeieHUsI SK3aMeHa BEYIUN IIPErogaBaTellb HAKaHyHe [T0JIy4aeT B IEKaHaTe 3a4€THO-
3K3aMEHALIMOHHYIO BEIOMOCTh, KOTOpPasi BO3BPALIACTCS B JIEKAHAT MOCIE OKOHYaHUSI MEPOINPUATHS B
JIeHb IIPOBEACHUS IK3aMEHA WIM YTPOM CIEAYIOLIETO JIHS.

DK3aMeHbl TPOBOAATCS MO OujeraM B YCTHOM WM IHCbMEHHOM BHJE, JHOO B BHUJE
TECTHUPOBAHUA. JK3aMEHALMOHHBIE OMIIETHI COCTABIISIOTCS 110 YCTAaHOBIEHHON (hOpME B COOTBETCTBUHU
C YTBEpXKIEHHBIMH Kadeapoil SK3aMEHAIIMOHHBIMH BOIPOCAMU M YTBEPXKIAIOTCSA 3aBEAYIOLIUM
Kadenpoit exeronno. B Ouiiere conepKuTcs 2 TEOPETHYECKUX BOIIPOCA | 33/1a4a.

DK3aMeHaTOpy NPEeIOCTaBIsIeTCS MPABO 3a/1aBaTh BOMPOCHI CBEpX OuWieTa, a TakKe MOMUMO
TEOPETUYECKUX BOIPOCOB JaBaTh JUIA PELICHHUS 3aJa4yd U MPUMEPBI, HE BBIXOIAIIME 33 PaMKH
MPOMIEHHOI'0 MaTepuaa 1o u3y4yaeMoil TUCIUILINHE.

3HaHHS, YMCHHS ¥ HABBIKM OOYYAIONIMXCS OMPEICISIFOTCS OIICHKAMH «OTIMYHOY», «XOPOIIOY,
«YIOBJIETBOPUTEIBHO»,  «HEYJIOBJIETBOPUTEIBHO»,  KOTOPbIE  BBICTABISIIOTCA B 3aU€THO-
HK3aMEHALIMOHHYIO BEJOMOCTh U B 3a4ETHYIO KHUXKY 00YyYaroIIerocs B IeHb SK3aMeHa.

[Ipu mpoBegeHMHM YCTHOTO 3K3aMEHa B ayJUTOPUU HE JOJHKHO HAaXOJUThCS 0ojiee BOCHMH
00y4aroluXxcsl Ha 0OJAHOTO IPENoAaBaTess.

[Ipu mpoBeeHHH YCTHOTO AK3aMEHa OO0yYaromluiicsi BbIOMpaeT 3K3aMEHAIMOHHBIN OWieT B
CIIy4aifHOM TOpSIZIKE, 3aTeM Ha3bIBaeT (haMUIINIO, UMSI, OTYECTBO M HOMEP IK3aMEHAIIMOHHOTO OujeTa.

Bo Bpems »sk3amMeHa oOyuwaroliuecsi MOTYT TOJIb30BAaThCA C pa3pelieHHs] JK3aMeHaTopa
IPOrpaMMOMl JTHCLUUIUIMHBI, CIPAaBOYHONM M HOPMATHUBHOW JUTEpaTypoul, IPYyrMMH IMOCOOUSMHU U
TEXHUYECKUMH CPEACTBAMM.

Bpemst moAroToBkM OoTBETA MpU cavye dK3aMeHa B YCTHOU (opMe AOKHO COCTaBISATh HE MEHEE
40 MuHYT (IO KEJaHWI0 00YYaroIIerocs OTBET MOXKET OBITh JOCPOUHBIM). Bpemst oTBeTa — He GoJee
15 munyT.

OOyyaronuiicst, UCTIBITHIBAIOIINN 3aTPyTHEHUS TIPU MOATOTOBKE K OTBETY MO BHIOPAHHOMY MM
OwsieTy, UMeeT IpaBO Ha BHIOOP BTOPOro OWJieTa ¢ COOTBETCTBYIOLIMM MPOAJIEHHEM BpPEMEHU Ha
noarotoBky. [Ipu okoHYaTeNTbHOM OIIEHMBAaHUHM OTBETa OllEHKAa CHU)KAeTcs Ha oauH Oamil. Beimaua
TpPEThero OuieTa He pa3peraeTcs.

Ecnu oOyuaromuiicst SBUJICS HA SK3aMEH, U, B3B OMJIET, OTKa3aJcs OT MPOXOXKICHUS aTTeCTalluu
B CBA3M C  HENOATOTOBJIEHHOCTBIO, TO B  BEIOMOCTM €My  BBICTABIIETCS  OLIEHKA
«HEYAOBJIETBOPUTEIBHO.

Hapymienne AuCHUIUIMHBI, CHUCHIBAHUE, HWCIONB30BaHME OOYUYAIOIMIMMUCS HEpa3perieHHbIX
MEYAaTHBIX M PYKOMHCHBIX MaTepUajoB, MOOWIBHBIX Tele()OHOB, KOMMYHUKATOPOB, IUIAHIIETHBIX
KOMITHIOTEPOB, HOYTOYKOB M JIPYTUX BUJIOB JIUMYHONW KOMMYHUKAIIMOHHOW U KOMITBIOTEPHOM TEXHUKH
BO BpeMsl aTTECTAlMOHHBIX HCIBITAHUN 3ampenieHo. B cioyudae HapymieHuss 3TOro TpeboBaHUs
npenojaBaTenb 00s3aH YJaIWTh O0O0ydYarollerocs M3 ayJUTOPUU U TIPOCTaBUTh €MY B BEJIOMOCTHU
OLIEHKY «HEYJOBJIETBOPUTEIIHLHOM.

BricTaBneHue OIEHOK, TOJIYYEHHBIX TMPU TOABEACHUHM PE3YIbTATOB MPOMEKYTOUHOU
aTTeCTalliy, B 3a4€THO-DK3aMEHALMOHHYI0 BEJOMOCTh M 3aUE€THYK) KHWKKY HPOBOJMUTCSA B
NPUCYTCTBUHM caMmoro oOyuaromierocs. IlpernogaBarenu HecyT NEpCOHATIbBHYIO OTBETCTBEHHOCTH 3a

25



CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3allUCe O pe3ylbTaTaxX MPOMEXKYTOUHOW aTTeCTalud B
3a4eTHO-9K3aMEHAMOHHYIO BEJJOMOCTD U B 3a4€THBIC KHIKKH.

HesiBka Ha »K3aMeH OTMEYaeTcsi B 3a4ETHO-9K3aMEHAI[MOHHOW BEJOMOCTH CIIOBAMH «HE
SIBUJICSD).

Jnst  oOydarommxcsi, KOTOpble HE CMOIJIM CJaTh 5K3aMEH B YCTAHOBIICHHBIE CpPOKH,
VHHBEPCUTET YCTaHABIMBAET MEPHOJ JIMKBHIALMH 3aI0JDKEHHOCTH. B 3TOT mepuos mpenonaBareny,
NPUHUMABIINE SK3aMEH, JOJDKHBI YCTAHOBUTH HE MeHee 2-X THEH, Korja OHU OyIayT NPHUHHMATh
3aJ10JDKEHHOCTH. MH(popManust o JHMKBUAALMH 33J0JDKEHHOCTH OTMEYAaeTCsi B 9K3aMEHAIMOHHOM
JHCTE.

OOyyarommMcsi, MOKa3aBIIMM OTJIMYHBIE M XOpOIIME 3HAHWS B TEUYEHHE CEMecTpa B XOJe
MOCTOSTHHOTO TEKYIEr0 KOHTPOJI YCIIEBAEMOCTH, MOXET OBITh IMPOCTABICHA 3K3aMEHAIMOHHAsS
OLICHKA JOCPOYHO, T.€. 0e3 caaun sk3ameHa. OueHKa BBHICTABIACTCS B SK3aMEHALMOHHBIN JUCT WK B
3a4E€THO-3K3aMEHALIMOHHYIO BEIOMOCTb.

WNuBanuasl 1 ua ¢ OrpaHUYEeHHBIMA BO3MOXKHOCTSIMH 3/I0POBBSI, MOTYT CIaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBJICHHBIC MHAWBUIYAIbHBIM YUE€OHBIM MJIaHOM. IHBanuI6 U
JMIA ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 3JIOPOBBS, UMEIOLIME HAPYIICHHUS ONOPHO-IBUIaTEIbHOTO
ammapara, JONYCKAaroTCS Ha AaTTECTAllMOHHBIE WCIBITAHUS B  COMPOBOXIEHHUH ACCHCTEHTOB-
COMPOBOXKJAFOIIHX.

[Iporienypa mpoBeleHHUS NPOMEKYTOYHOW AaTTeCTallMd JJsl OCOOBIX CIIydaeB H3JIOKEHA B
«[TonoxeHuu 0 TEKyIEM KOHTPOJIEC YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAI[MH O0YYarOIIUXCS 10
OIIOII 6akanaBpuarta, cnenuanurera 1 Maructpatyps» ®I'bOY BO HOxHo-Ypanbckuit 'AY (2016
T.).

[[Ikana 1 KpUTEPUH OLIEHUBAHUS OTBETA OOYUAIOLIEroCs PECTABICHbI B TA0INIIE

IIxaJja Kpurepun onenuBanus

BCECTOPOHHEE, CHUCTEMATUYECKOe U TIJIyOOKOe 3HAaHUE IPOrpPaMMHOI0
Onenka 5 MaTepuaga, YCBOEGHHUE OCHOBHOM M JIONOJHUTEIBHOM JMTEpaTyphl,
(OTIIMYHO) PEKOMEH/I0BAaHHOM MpOrpaMMoN JTUCLUIUIMHBI, MPAaBUIbHOE pEIICHUE

3aJ1a4H.

MIOJIHOE 3HAaHUE NPOrPpaMMHOrO MaTepHalla, YCBOCHHE OCHOBHOM
Onenka 4 JIUTEPATYPBHI, PEKOMEHI0BaHHOM B IIporpamme, HaJIu4ue
(xopoo) MaJO3HAYUTENbHBIX OIIMOOK B PELICHUHM 3a/aud, WIK HEIOCTaTOYHO

TTOJTHOC PACKPBITUC COACPKAHNEC BOIIPOCA.

3HAHUC OCHOBHOI'O IIPOTrpaMMHOI'0 MaTc¢pualla B MUHUMAJIbHOM 06LeMe,

Onenka 3
H MOTPEIIHOCTH HETIPUHIMITUATHFHOTO XapaKkTepa B OTBETE HA dK3aMEHE U B
(YZIOBJIETBOPUTEIHHO)
pEIICHNY 3a]IaYH.
mpoOeibl B 3HAHWSAX  OCHOBHOIO  MPOTPAMMHOTO  Marepuala
Orenka 2 P porp p ’

MPUHLMIIMAIBHBIE OMIMOKM TpU OTBETE Ha BOMNPOCHl U B pPELIEHUU

HCYOOBJICTBOPUTCIBHO
( YA p ) 3agaqu.

Bonpocel k 3k3ameny

1. OcHOBHBIE TUNIOTE3BI TEOPUU YIIPYTOCTH.

2. Knaccudukanust Harpy30K B TEOPUH YIPYTOCTH.

3. IloHsiTHE HANIPSHKEHHOT'O COCTOSIHUA B TOUKE. TEH30p HAPSKEHUH.

4. YpaBHEHHS paBHOBECHS B 001IIeM clydae 00beMHOTO HAMPSHKEHHOTO COCTOSTHUSI.

5. HanpsbkeHuss Ha HaAKJIOHHBIX IUIOmankax. CBs3b NPOEKUMH HANpSOHKEHWsS HAa HAKIOHHOW
IJIOMIAJIKE ¢ KOMIIOHEHTAMH HAINPSKEHUH B 33JaHHOW CHCTEME KOOPANHAT.

6. I';naBHblE IUIOIIAKM: TIOHATHE, HANPABIAIONIME KOCHHYCBI, CUCTEMAa OJHOPOJIHBIX
anredpandeckux ypaBHEHUHN JJIs UX OMPEEIICHUS.

7. T'maBHble TIUJIOIAJAKKM M IJIABHBIE HANpPSDKEHUS: PELIEHHE CUCTEMBI OJHOPOJHBIX
anredpandeckux ypaBHEHUN, MHBAPUAHTHI HAIIPSHKEHUH.
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8. IloHsATHE IApOBOTO TEH30pa U JIeBHATOpa HamnpsKeHU. FIHBapraHThI IapOBOro TEH30pa U
JIeBUATOpa HAIIPSIKEHHIA.

9. IlepeMelieHNE TOUKH TeJA: IOHATHE U KOMIIOHEHTBI IEPEMELICHMUS.

10. ITonsiTne muHEHOM nedopmaruu U AehopMariu CIBUTA.

11. Cea3p Mmexay nedhopmarusivu 1 nepemenienussMu. Cootnomenust Kormm.

12. Tlonsarue TteH3zopa pAedopmanmii. HMHBapuanThl TeH30pa Aedopmanuii. [ aBHBIC
nedopMauu.

13. Paznoxenue TeHzopa nedopmariinii Ha MapoBOU U JEBUATOP.

14. YpaBHeHUs HEPA3PHIBHOCTH (COBMECTHOCTH) JAe(opMarimii.

15. O6006menHbI# 3akoH ['yka B ipsiMoit popme.

16. O6061menHbIi 3akoH ['yka B 06paTHOi popme.

17. Buzipl TpaHUYHBIX YCIIOBUM U UX MAaTEMaTUYECKOE ONMCAHUE.

18. YpaBHeHust TeOpun YIPYrocT B MAaTpHUHON (hopMe.

19. Pemenue 3a1a4n TEOpUM YyIIPYrOCTH B MEPEMEIICHUSX.

20. Pemenue 3ajauy TEOpUU yIIPYroCTU B HAIPSKEHUSX.

21. O6mue MeTo bl peleHus 3a1a9 TEOPUH YIPYTOCTH.

22. Ilnockast 3amavya TEOPHHM YIPYrOCTH: TIOHSATHE IUIOCKOH JedopMaiui, OCHOBHBIC
YpaBHEHHUS.

23. Ilnockast 3ajaya TEOPUM YIPYrOCTU: IOHATHE IUIOCKOTO HANPSKEHHOTO COCTOSIHUS,
OCHOBHBIEC YPaBHEHHS.

24. PenieHue 110CKOM 3a7iaui TEOPUH YIPYTOCTH B HANPSKEHUSAX C UCIOJIb30BAaHUEM (PYHKIIMM
HaIpsKeHUN Dpu.

25. Meroauka peneHus MI0CKoN 3a/1aul TEOpUHN YIIPYTrOCTH € UCIOIb30BAHUEM ITOJIMHOMOB.

26. Meronuka pemieHUS IJIOCKOW 33Jadyd  TEOPUU YIOPYTOCTH C  HCIOJIb30BAHHEM
TPUTOHOMETPUYECKUX PSJIOB.

27. Pemenne T™IIOCKON 3amaud TEOPUM YHOPYTOCTH B TMOJSPHBIX KOOpAHMHATAX: oOOIIue
MIPUHITUTIBIL.

28. Muddepennmanbuble ypaBHEHUSI paBHOBECHS sl IUIOCKOW 3aJayu B MOJIIPHOW CHCTEME
KOOpJMHAT.

29. CootHomenus Komm, ypaBHeHus: Hepa3pbIBHOCTH JAedopMaliuii, 3akoH ['yka 1S miaockon
3a/1a4yM B MOJISIPHOM cucTeMe KOOpAMHAT.

30. Pemenue miaockoi 3ajjauv B MOJSIPHOM cHcTeMe KOOPAMHAT C HCIOJb30BaHUEM (DYHKITUI
Opu.

31. Y3rub ToHkuX miacTuHOK. OOIIHe MOHATUS ¥ THIIOTE3HI.

32. Ilepemernienus u aeGpopMaluu Mpy U3ru0e TOHKUX IUIACTUHOK.

33. HanpsixeHus npu U3rude TOHKUX MIaCTUHOK.

34. BHyTpeHHHE CUIIOBbIe (PaKTOPbI MPU U3rMOE TOHKUX IIACTUHOK.

35. IuddepennmanbHoe ypaBHEHHE U30THYTOW CPEIMHHOMN MOBEPXHOCTH MJIACTUHKH.

36. 'paHnyHBIE YCIOBUS TIPU U3rHOE TOHKHUX MJIACTHHOK.

37. HccnenoBaHue HampsKEHHO-ASPOPMUPOBAHHOTO COCTOSHHUA B TOYKE Tena: IUIOCKas
3a/1aya.

38. HccnenoBaHue HanpspKeHHO-I€(QOPMUPOBAHHOTO COCTOSHUSL B TOYKE Tesa: oObeMHas
3a/aya.

39. HampsikeHHOE COCTOSIHME IUIACTUHKM C ILEHTPAIbHBIM KpPYIJIBIM OTBEPCTHEM MpHU
PacTsKEHUU.

41. HanpspkeHHOE COCTOSIHUE TONTYOeCKOHEYHOM TUIOCKOCTH, 3arpyKEHHOU COCPEAOTOUECHHOM
CHUJIOM.

42. HanpspbkeHHO-Ie(hOPMUPOBAHHOE COCTOSIHHE TPU W3THOE MPSMOYTOJIbHOW MJIaCTHHKH,
HIAPHUPHO 3aKPEIUIEHHO 110 KOHTYPY.

43. HanpspkeHHO-1e(hOpMUPOBAHHOE COCTOSIHME TIPU U3rHOe KPYTJIOi MIaCTUHKH, )KECTKO
3allIeMJIEHHOM 10 KOHTYPY.
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