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Pabouasi nporpamma qucuMIMHbIKCOMPOTUBIICHUE MAaTEPHATIOBY pa3paboTaHa:

- B cooTBeTcTBUU ¢ TpeboBanuaMu ®I'OC BO — crenuanurerano HanpaBjieHUIO OATOTOBKU
21.05.04 «I"opHoe neno» mpoduis (criennann3anus) «TexHonormyeckas 6e30nacHoOCTb U ropHoCnacaTeslb-
HOe Aenoy, YTBepKJIeHHOTo mpukazoM MunoOpHayku Poccun Ne Ne 143 ot 28¢despans 2018 r.;

- Ha OCHOBAaHHMH y4eOHOTO IJIaHACIICIUATIUTETa 110 HampaBiaeHuio moarotoBku 21.05.04 «["opHoe

neno» npodmib (cnenuanu3anus) «TexHomornueckas 6€30MacHOCTh M TOPHOCIIACATEIBHOE JIETION.

CocraButenb I.T.H., ipod. A.A. SIkoBneB

PaGouasi mporpamma paccMoTpeHa u oAo0OpeHa Ha 3acefaHMM Kadeapbl MEXaHUKH OT

01.02.2021 r., npotoko:n Ne 6.

Saenyrommii kadespoii n.1T.H., mpod. B.JL Tpymko

PaGouas nmporpamma corjiacoBaHa:

Hauanpunk oTACIIa JIMOCH3UPOBAHUA,

aKKpeIUTAIlMU U KOHTPOJIS KauyecTBa 1O.A. lybpoBckas
oOpazoBaHUs

HauvaneHuk oTaena METOOQUYECKOro
obecrniedeHus yueOHOro mpoiiecca k.T.H. A.lIO. Pomanunkos



1.IEJIA U 3AJAYM TMCOUTIINHBI

Hesab mucuumimHbl «ConpoTuBIeHNe MaTePHAJIOB»:(HOPMUPOBAHHE Y CTYACHTOB 0a30BBIX
3HaHUI 0 COBPEMEHHBIX METOAX, HA OCHOBE KOTOPBIX IIPOM3BOAATCS pacueThl HA IPOUYHOCTD, )KECTKOCTh
U YCTOMYMBOCTH U BBIIOJHAIOTCS IPOPAOOTKN MHKEHEPHBIX KOHCTPYKIIMM U MEXAHUYECKUX Y3JI0B Ma-
LIMH U 000PyIOBaHMs Pa3INYHOI0 Ha3HaYeHUs; GOPMHUPOBAHUE Y CTYAEHTOB COBPEMEHHOI'O Hay4YHOT'O
MHPOBO33PEHNUS, Pa3BUTHE TBOPUECKOIO ECTECTBEHHO - HAYYHOI'O MBILUIEHHUS, 03HAKOMJIEHUE C METO/10-
JIOTHEW Hay4YHbIX UCCIIEIOBaHUM, a TaK)XXe MOJArOTOBKA CTYAECHTOB K OCBOECHUIO MOCIEAYIOUINX JAUCIH-
TUTMH ¥ PEIICHUIO MPUKJIAAHBIX 3a71a4, CBSI3aHHBIX C 3alIUTON OKpYXarolei cpenpl u obecreuenuem 0e3-
OIIACHOCTH YEJIOBEKa.

OcHoBHbBIE 32124 M CIHUIIJIMHbI:

- n3y4eHue 0a30BbIX MOJOKEHUH U 3aKOHOB MEXAHUKH;
- 03HAKOMJICHHE M OBJIAZICHUE THUIIOBBIMH CIIOCOOAMHU pacueTOB KOHCTPYKLUMH M MX DJIEMEHTOB
JUIsl pEeLIeHUs IPAaKTUYECKUX 3a/1a4 B IPOEeCCHOHATIBHOM 1€ TeIbHOCTH;

- (hpopmHpoBaHME MOTHMBALIMM K CaMOCTOSITEJIbHOMY IIOBBIIIEHUIO YPOBHS Ipo(heccroHaIbHBIX

HaBBIKOB B 00JIACTH MTPOU3BOACTBEHHBIX TEXHOJIOTHUII.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucnunnuna «ConpoTUBIECHHE MaTepHalOB» OTHOCUTCS K o0sa3atenbHoM yactu brioka 1. «/luc-
LUTUTAHBI (MOJTYJIN )» OCHOBHOM MPOQ)eCCHOHAIBHON 00pa30BaTeIbHON MPOrPaMMBI 110 HAINIPaBJICHUIO
noarotoBku 21.05.04 «I"opHoe neno» npoduis (cnenuanuzanus) «TexHomoruyeckas 6€30MacHOCTb U
ropHocIacaTelIbHOE J1eJ10»B 4 ceMecTpe.

[IpeniecTByroOmUMU KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO OasupyeTcs nucuuruinaa «Compo-
TUBJICHUE MaTEPUAIIOB) ABIISIOTCA . «Bpiciias MmareMaTikay, «Pusnka» (pa3aen «MexaHukay).

Hucnunnuna «ConpoTUBIEHUE MAaTEPUAIOBY ABIISIETCS OCHOBOIIOJIATAIOIIECH ISl U3YYESHUS JHC-
LUIUIMH, CBA3aHHBIX ¢ 00€CTIeueHNEeM TEXHOJIOTHYECKOH 0€30MMacHOCTH U TOPHOCIIAcaTeNbHOIO Jea.

Oco0eHHOCTHIO TUCIUTUTMHEI SIBISIETCS TO, YTO OHA MPEJICTaBIsIET cCOOON HAyKy O METO/ax pacye-
Ta MPOYHOCTH, )KECTKOCTH M YCTOMUYMBOCTH KOHCTPYKIIUN U Y3JIOB TIPH pa3paboTKe TPeOOBAHMM U YCIIO-
BUI 00ecTieYeHNs TEXHOJIOTHUYECKHUX MPOIECCOB U MTPOU3BOICTB.

3. IIIAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS IO JUCIHUINIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHHUS OBPA3OBATEJBHOM
INPOI'PAMMBI

[Tpouiecc u3ydeHus nucuuIuiMHbl «COMPOTUBIEHNE MAaTEpUaIoBy HaIpaBieH Ha (POpMUpPOBaHUE
CHEAYIOIIUX KOMIETEHIIMIA:

@opmupyemMble KOMIETEHIIMH

KO[] 1 HAMMEHOBaHHUE HHAHKATOpa

KO)] JOCTHKEHUS KOMIIETEHIUH
CopepixaHue KOMIeTeHIIMH
KOMIIETCHIINH
Cnioco6eH oCyIecTBISATh KPH- VYK-1 VK-1.1: 3Harth: METOABI CUCTEMHOTO M KPUTHYECKOTO
THYECKHH aHAIIN3 IIPOOIEMHBIX aHaJln3a; METOAMKU pa3pabOTKU CTpAaTeruu AeWCTBUN

CUTYallMil HAa OCHOBE CUCTEMHO-

JUTSL BBISIBTICHUS M PEIICHUS TPOOJIEMHON CUTYAIIHH;
r'o MOJIX0/1a, BHIPaOaTHIBATh
CTPATEruIo ICHCTBUI VK-1.2: YMeTh: NpUMEHSATh METOJbI CUCTEMHOTO MOJI-
X0J/1a ¥ KPUTHYECKOTO aHaJi3a MPOOJIEMHBIX CUTYaIlUi;
paspabarbiBaTh CTpAaTEruio JAEHCTBUM, MpUHUMATh KOH-

KPETHBIC PCIICHUA UL €€ pealu3alui,

VK-1.3: Bnagets: MeTOq0JIOTHENH CUCTEMHOTO U KPUTH-
YECKOT0 aHaan3a MPOOJIEMHBIX CUTYallUid; METOIUKAMHU
TTOCTAHOBKH II€JTH, OTIPEICIICHHS CIIOCOO0B €€ JTOCTHKE-
HUSl, pa3pabOTKU CTpaTEeTuil NeHCTBU.




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI

O6mmast Tpy10EMKOCTh YU4EOHOM TUCHIUILINHBI COCTaBiseT 43au€THhIX equHunbl, 144akan. Jaca.

AK. 4achbl o

Bua y4eOHoii padoThI Bcero ak. yacos ceMecTpam
2

AyauTopHasi pa6oTa, B TOM YHCJIe: 64 64
Jlexuuu (JI) 32 32
[Tpaktrueckue 3ansarus (113) 16 16
Jlaboparopusie pabotsl (JIP) 16 16
CamocrositesbHas padora cryaentos (CPC), B Tom 44 44
qucie:
IToaroroBka K JEKIUAM 4 4
IToAroTOBKA K MPAKTHIECKHM H JIA00PATOPHBIM 3aHATHSIM 10 10
Pacuetno-rpaduueckas pabora (PI'P) 12 12
IToAroToBKA K KOHTPOJILHOM paboTe 4 4
AHanmuTnueckuii HH(OPMAIMOHHBIH OMCK 3 3
Pa6ota B 6MOIHOTEKE 3 3
IMoaroToBKa K 3K3aMeHy 8 8
IMpomexxyTounas arrecTanus—k3ameH (D) 36 36
O01masi TPy10eMKOCTh TUCIHILIHHBI

aK. Jac. 108 108

3a4. el. 4 4

4.2. ConepxaHue TUCUUILTUHBI

Y4eOHBIM IJIaHOM MNpEaAYCMOTPCHBI: JICKIIUH, IPAKTUYCCKUC 3aHATUA U CaMOCTOATCIIbHAA pa60Ta.

4.2.1. Pasznesbl TUCHUIIMHBI U BUABI 3aHATHH

Buapl 3anaruii
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Paznen 1. OcHOBHBIE OnIpeIeIeHUsT U TTOHSTHSI CO- 20 3 i 9 10
MIPOTUBJICHUS MaTEPHAIIOB.
Paznen 2. Teopust HanpsikeHHO-1e(HOPMHUPOBAHHOTO
A I HAITP Aeopmip 35 | 8|4 6 17
COCTOSTHHUSL.
Paznen 3. IIpocTeie Buab! Aedopmarimii. 53 16 | 12 8 17
Hroro:| 108 | 32 | 16 16 44




4.2.2.Conep:xaHue pa3ieoB JUCHUIINHBI

No HanmeHnoBanue Tpyno-
I /r; pasaeiia Conaepsxanue JeKINOHHBIX 3aHATHH €MKOCTh
AUCHHUITIJINHBI B aK. Yacax
1 Pasnen 1 Krnaccudukanysa BHENITHUX U BHYTPeHHHUX CHII. ONOpPHI U UX 8
peakuuu. Cuctemsl CHil. Y CIIOBUSI PABHOBECHUS.
OcHOBHBIE TUIIOTE3bI U NPUHIUIIBI coltpomara. Bunsl ae-
dopmaruii. Hanpspxenus. Y ciaoBue npoyHocTH. J(narpaMMel
2. Pasnen 2 pacTskeHus U cxaTus Marepuano. HanpsbkeHHoe cocTosiHME 8
B TOUKE Tena. Teopun NpOYHOCTH.
Cratudecku HeOIpeIenMble CTEP)KHEBBIE CUCTEMbl. CIABUT U
KpyueHue. BHyTpeHHue cuioBbie (aKkTOphl IPU CABUIE U
KkpyueHuu. Hanpsoxenust, nepopManiuu 1 ycioBusi IpOYHOCTH
IIpU CABUTE U KPyYEHUU. | 'eoMeTpruecKkue XapakTepUCTHKN
IUIOCKUX CEYCHUU. [ JTaBHbIE OC 1 MOMEHTHI MHEPLIMH.
Pasznen 3 . 16
3. [Tnockwuit u3ru6. Buyrpennue cuinoBbie GakToOphl IPH U3THUOE.
[TocTpoenwne >mrop nepepe3bIBAIOIINX CHJT U M3THOAFOIINX
MoMeHTOB. Hanpsbkenus u nedpopmanuu npu uzruoe. Ycio-
BUS ITPOYHOCTU. BpIOOp ceueHus 6ajiok 1o J0myCcKaeMbIM
HOPMaJIbHBIM HAIPSKEHUSAM
Hroro 32
4.2.3. llpakTHYecKHE 3aHATHSA
No Haumenosa- Tpynoem-
HUE . KOCTb
CopepxaHue JEKIIMOHHbBIX 3aHITUN
/p | Pasaenajwuc-
UTTUHBI B aK. yacax
1 Pasnen 1 Knaccugukanys BHENTHUX U BHYTpeHHUX cuil. ONOpHI U UX 2
peakuuu. Y ciIoBUsl paBHOBECHS.
2. Pa3nen 2 Pacuer nedopmanuii mpu pacTspkeHUU-cxxaTUU. 3akoH ['yka. 6
[Toctpoenue smrop NpoaAOabHON CHITbI. Pacuer crepHel Ha
IIPOYHOCTh. PacueTr HanpsKeHUI 0 HAKJIOHHBIM CEYEHUSIM IIPU
JIMHEWHOM HaIIpsKEHHOM COCTOSIHUU.
Pacuer craTnuecky HEONPEAEINMBIX CTEP/KHEBBIX CUCTEM.
Pacuer nedopmanuii npu casure, 3akoH I'yka. Pacuer 3akie-
nok. Pacuer kacarenbHbIX HANPSXKEHUN MPU KPYUYEHUU KPYT-
3. Pasmen 3 JBIX BaIOB. BeiOop cevyenwus Bana. [locTpoeHwue smrop u3ruda- 8
IOLIMX MOMEHTOB U NONEPEYHBIX CHIl. PacueT HOpManbHBIX
HanpspKeHu npu u3rude 6anok. Beibop monepeyHoro ceueHus
0aJoK.
Hroro 16
4.2.4. JlaGoparopHbie padoThI
HaumeHnoBan
Ne ue Tpyno-
Conepmalme JEKIINOHHBbIX 3aHATHH E€MKOCTb
n/n pasaena
S — B aK. yacax
1. Pasnen 1 - -




HaumenoBan
Ne ue Tpyno-
- Coaepxxanne JeKIMOHHBIX 3aHATHI €MKOCTh
n/n pasaeia
B aK. yacax
AUCIIUIIJINHBI
2. Paznen 2 JlaGopaTopHas pabota 1: DKCepruMeHTAIBHOE ONPEIeTICHUE 4
auarpamMmbl AeOopMUpPOBaHUs TUTACTUYHOTO MaTepuania mpu
PacTsKEHUU.
JlaGopaTtopHas paborta 2: OnpeneneHre MOAYJIsS CBUTA.
JlaboparopHas pabota 3: McnplTaHUE MIIACTHYHBIX MAaTEPUAIOB
3. Pasznen 3 Ha cpes. 12
JlaboparopHast pabota 4: Onpesenenue nepeMenieHnii 6aIok
TIpU U3ruoe.
Hroro 16

4.2.5. Kypcosbie padoThI (IPOEKTHI)
KypcoBbie paboThI (IIPOEKTHI) HE MPEyCMOTPEHBI.

4.2.5. KypcoBbie pa6oThI (IPOEKTHI)
KypcoBsie paboThI (ITPOEKTHI) HE MPETYCMOTPEHBL.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HU

B xozne o0yueHust mpuMeHsoTCS:

Jlekuuu, KOTOpbIE SIBISIFOTCS OJJHUM U3 BaKHEHIIMX BHJOB YUEOHBIX 3aHATHHA M COCTABIIIOT OCHOBY
TEOPETUYECKOMN MOATOTOBKU 00YYaIOIUXCSL.

[lenu MEKIMOHHBIX 3aHATUM:

-IaTh CHCTEMAaTH3HpPOBAaHHBIE HAy4YHbIE 3HAHMA IO JUCIMIUIMHE, aKIEHTUPOBAaTh BHUMAaHWE Ha
HanboJIee CI0KHBIX BOIIPOCAX TUCHUILINHBL;

-CTUMYJIUPOBAaTh AKTUBHYIO TI03HABATEIIbHYIO JIEATEIbHOCTh OOYYalOIIMXCS, CIOCOOCTBOBATh
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTyeckne 3aHATHUS

Iesp mpakTHYECKUX 3aHITHUI:COBEPIIEHCTBOBATH YMEHNS M HABBIKM PELLICHNS IPAKTUYECKUX 3a7ad.

['maBHBIM cofep>kaHHEM 3TOTO BUJA YUEOHBIX 3aHITHH sABJsieTcsl padoTa Kakaoro oOydaromerocs mno
OBJIJICHHIO MIPAKTUYECKMMH YMEHUSMH M HaBbIKaMU MPo(ecCHOHAIbHON IESITEeIbHOCTH.

JlaGopaTopusbie padorsl:Llenu naboparopHbIX paboT:

- M3Yy4eHHE YCTpOWCTBa M pabOThl WCHBITATENbHBIX MAIIWH, MPaBWI MX OIKCIUTyaTallld; U3ydyeHHe
MEXaHMYECKUX XapaKTEepUCTUK MarepuaiioB, JegopMalMii M HampsHKeHUH  MpU  pa3IMuHbIX BUAAX
HarpyeHust; 00paboTKa pe3yIbTaToB UCIIBITAHUH.

KoHcynbTanuu: TeKyias KOHCYJIbTAIMS HAKAHYHE 9K3aMeHa) SIBISIETCS OTHOM U3 (popM pyKOBOJICTBA
y4eOHOM paboTOoil OOydarommxcst M OKa3aHUs MM IOMOIIM B CaMOCTOSTENIbHOM M3YYEHHHM MaTrepHhaia
JUCUUIUIMHBL, B JIMKBUJALIMU HMEIOIMXCS MpoOeNIoB B 3HAHUAX, 3aJO/DKEHHOCTEM IO TEKyLIUM
3aHATHsIM. TeKyIme KOHCYIbTalluK MPOBOAATCS MperojaBaTerneM, BeAyIIUM 3aHATHS B y4eOHOW rpymrme u
HOCSIT KaK MHJIUBHTyaIbHBIN, TaK U TPYIIIOBON XapakTep.

CamocrosiTtesibHasi padoTa 00y4alOLIMXCS: HAlpaBlieHAa Ha YIIIyOJeHWE M 3aKpeIUvieHUe 3HaHUM,
MOJYYEHHBIX HA JIEKUUSX W JPYIMX 3aHITUSAX, BBIPAOOTKY HAaBBIKOB CaMOCTOSITEIBHOIO aKTUBHOTO
NPUOOPETEHUs] HOBBIX, OMOJHHUTENBHBIX 3HAHUM, MOJTOTOBKY K MPEJICTOSIIMM Y4YeOHBIM 3aHATHAM U
MIPOMEXYTOYHOMY KOHTPOJIIO.

Kypcosasi padoTan KypcoBoe IpOeKTHPOBAHHE HE IIPETYCMOTPEHBIL.

6. OUEHOYHBIE CPEJACTBA JUISI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUHA 110 UTOI'AM OCBOEHUA JTUCHUITJINHBI

6.1. Ouenounvie cpeocmea 0nsa camocmoamenbHoU paGomsl u MeKyue20 KOHMpPOJia YCnesaemocmu



Pa3znes 1.0cHoBHbIe onpenenenus. Kinaccupurkanusa cuin. Onopsl M UX peakuu. Y paBHeHUs
paBHOBecHS.

1. IlonaTue cxemMaTu3aluuy B COMPOTUBIEHUU MaTepuanoB. OCHOBHbIE BUIbI CXEMaTU3ALINH.
2.Jlaiite onpenenenue omopsl (cBsi3n). Kak HampaBieHa peakius T1aaKoi MoBEpXHOCTH?

3. Kakoe Teno HaspiBaercst Opycom?

4. Kak 3anucpIBaloTCs B anredpandeckoit popme ycinoBusi paBHOBECHUS IS INIOCKOH CUCTEMBI CHI?

Pa3znes 2. OcHOBHBIE ONpe/ieieHUs1 CONPOTUBJICHUS MATEPHAJIOB.

1. YkaxuTe 3a7auu COMPOTUBIICHUS MaTepuaioB. JlaiiTe onpeneneHrue MpouYHOCTH, ) KECTKOCTH, YCTOM-
YUBOCTH.

2. Kakue cymiecTByOT TMIIOTE3bI U IOMYIIEHHUs COIPOTUBIIEHUS MaTepuanoB?

3. Kakue cymecTByIOT Bubl AePOpMUPOBaHUS OPYChEB U MEPEMEIIEHUS B COITPOTUBICHUN MaTEPHAIIOB.
Kak omnpenenstorcs BHyTpeHHUE YCHIHS B OPYChSX 110 METOJy CEUCHUMN, KaKHE CYIIECTBYIOT YPaBHEHUS
CTaTUKH JJIS1 Pa3IMYHBIX CUCTEM PACIONIOKEHUS CUIT?

4. Kakue uMeroTcst BU/1bl BHYTPEHHUX YCUJIMM B CONPOTUBIICHUH MAaTEPUaIOB U HAIPSXKEHUS B TOUKE Ce-
YEeHMsI, BUJIbI HAMIPSHKEHUM, CBSA3b MEXKAY BHYTPEHHUMH YCHIIUSAMU U HAIPSDKEHUSMU?

5. YUto Ha3BIBAIOT HAIMps’)KCHHBIM COCTOAHUEM B TOYKE Tena’?

Pa3znean 3. IIpocToie BuabI AeopmManmid.

1. PacTsixeHue-cxxaTie OpycheB — 00IIMe TIOHATHS, THIIOTE3bI, BHYTPEHHUE YCUIIHS, IOCTPOCHHE JITIOP,
MIPaBWJIO 3HAKOB, OMpEEICHUE HAIPSDKEHUH, YCIOBUE TPOYHOCTH, HEOOXOIMMOCTh BBEICHUS MTOHITHS
HarpsDKEHUE.

2. Kak Ha3bpIBaroTCSl BHYTPEHHHE CUJIOBBIE (PAKTOPBI, BOZHUKAIOIINE B CEUCHUSX Tella IPU CABHUTe, Kpyde-
HUU, n3ruoe?

3. YKaxuTe ycia0BUE NPOYHOCTH IIPU CABUTE, KPYUEHUH, CABUTE.

4. Kaknie HanpspKeHUsI BO3HUKAIOT B TIOTIEPEYHBIX CEUEHUSX CTEPKHSA MPU PACTSHKCHHUH?

5. Kakue nedopMaiiuu UCTIBITHIBAIOT JIEMEHTHI OAIKU Mpy U3ruode?

6.2. Ouenounvie cpeocmea 0151 NPOGEOEHUSL NPOMENCYMOUHOU ammecmauuu (IK3AMeH)

6.2.1. IIpuMepHbIii NepeyeHb BONPOCOB:

1. Knaccuduxkanus ten. Knaccuduxanus BHEIIHUX U BHYTPEHHUX CHIL.

2. Onopsl ¥ UX peaKItu.

3. YciioBus paBHOBECHS CTATHKH.

4. PacTspkeHHe-c)xaTue OpycheB, BHYTPEHHUE YCHIINS, IIOCTPOECHUE S0P BHYTPEHHHUX CHJI, TPABUJIO 3HA-
KOB, OIIpe/ieJIeHUE HANPSHKEHUH, YCI0BHE MPOYHOCTH.

5. PactsbxeHue-cixatie OpycbeB — ieopMalivi U epeMerieHusi, abCoMOTHbIE U OTHOCUTENbHBIE Jie-
dbopmarumu.

6. Buzbl 3akoHa ['yka, HCIIOIb30BaHUE B CONPOTUBICHUN MaT€pPHUAJIOB KaX/10T0 U3 BUJOB, CBSI3b MEXAY -
M u [I-M Bugamu 3akoHa ['yka.

7. Tpu Tuna 3a1a4, penraeMbIX B CONPOTUBICHUH MaTepHajIoB, Ha MpUMeEpEe MPOCTHIX BUAOB JehOopMu-
pOBaHMsL.

8. YcnoBus NPOYHOCTH M KECTKOCTH, JOMYCKaeMble HAMPSLKEHUS U IIepeMeIeH s, Ko QUIEHT 3ama-
ca.

9. Moaynb IpoA0JIbHON YIIPYTOCTH — CMBICTIOBOE M YHCIIOBOE ONpe/eIeHUs, CBOMCTBA, UCIIOIb30BaHUE,
AKCIIEPUMEHTAJIbHOE ONpeiesieHUE.

10. Koo duuument [lyaccona — cMbICIOBOE U YHUCIOBOE OIIPEJIENIEHUs], CBOICTBA, HCIIOJIb30BAaHHE, KCIIE-
PUMEHTAIILHOE ONPEJIEICHHUE.

11. DkcnepuMeHTaAIBHOE OIpeIesIeHNe HAPSHKEHUH B DJIEMEHTaX KOHCTPYKIHUH.

12. PacTsixeHue-cxaTre OpycheB — y4eT COOCTBEHHOTO BECa; TOCTPOSHUE MO BHYTPEHHUX CHUJI,
HaNpsDKEHUH U ITepeMelIeHuii; Opyc paBHOTO COITPOTHBIICHUS.

13. CraTnuecku onpeaenumMble U CTATUYECKH HEOIPEeIeIMMble CUCTEMBI, OTIIMYMS, JOCTOMHCTBA U HEJI0-
CTaTKH, CTENIEHb CTATHUECKOW HEOMPEIETUMOCTH, PACYET CTATUYECKU ONPEIEITUMBIX IIAPHUPHO-
CTEP>KHEBBIX CUCTEM.

14. PacueT cTaTHUECKUHEONPEACTUMBIX ITAPHUPHO-CTEPKHEBBIX CHCTEM Ha PabO4yI0 Harpy3Ky, TeMIe-



paTypHbIe U3MEHEHUSI U MOHTaXXHBIN 3a30D.

15. PacTspkeHme-c)kaTue: pacueT CTaTHUECKUHEONPEeAeTUMBIX OpycheB Ha pabouyro HarpysKy, TemIepa-
TYpHbIE U3MEHEHHSI U MOHTAXKHBIN 3a30p, MPABUIIO KOHTPOJIS SITIOP.

16. lnarpamMmbl pacTsDKEHUS MaJIOYTIIEPOJUCTON CTalld, 1Ba BUIA Pa3pyLIeHUS KOHCTPYKLIUH, sIBIICHUE
HakJena.

17. Kakue MexaHn4yecKue XapakTepUCTUKNA MaTepraia OIpeIessiFoTCs 0 AuarpaMMaM pacTsKEHUs -
cxaTus’?

18. Hanpsi’keHHOE COCTOSIHME B TOUYKE — OCHOBHBIC TIOHSTHS; BUJIBI HATIPSHKEHHOTO COCTOSIHUS; TJIABHBIC U
HerJIaBHbIE IJIOIIAAKH, HAMIPSHKeHUSI, IeopMaIlii; HHIEKCALlKs TJIaBHBIX U KacaTeJIbHBIX HAMPSHKEHU;
IIPaBWJIO 3HAKOB.

19. HampsikeHHOE COCTOSsIHME B TOUKE — IIpsiMasi U oOpaTHas 3a/1a4a, 001U X0/ pacuera KOHCTPYKIUH,
HaXOJAIIMXCS B IUIOCKOM HAIIPSKEHHOM COCTOSIHUM, SKCTPEMAaJIbHbIE KacaTeIbHbIe HAIIPSKEHUS.

20. HanpsixeHusi Ha HAaKJIOHHBIX IJIOMIAAKaX MPH PaCTSHKEHUU-CoKAaTUN (JIMHEHHOE HANPSKEHHOE COCTOS-
HHUE B TOYKE TEJIa).

21. HanpsikeHHOE COCTOSTHUE B TOUKE Tella — 3aKOH MapHOCTH KacaTelIbHBIX HANPSHKEHUH, TPACKTOPUHI
IJIaBHBIX HAIPsDKEHUH, UCTIONb30BaHUE HA IPAKTUKE CBEICHUN O HAIlPaBJIEHUH TJIaBHBIX HaPSXKEHUI.
22. HanpsixkeHHs Ha HAaKJIOHHBIX IJIOMIAAKaX JIEMEHTapHOro napasuienenunena (BbBog GopMyIbl).

23. O6001meHHbIH 3aK0H ['yKa pu 00beMHOM HAIPSKEHHOM COCTOSIHUH (BBIBOA (POPMYJIBI).

24. T'paduueckoe mpecTaBlieHUe TNIOCKOTO HAMPSHKEHHOTO COCTOSTHUS, Kpyru Mopa, mpuMeHeHue Kpy-
roB Mopa npu pelieHuu npsMoi 1 00paTHOM 3a1auH.

25. 'eoMeTprUeCcKre XapaKTEPUCTHKH TNIOCKUX CEUSHHH.

26. CtaTyecKHii MOMEHT IJIOCKOTO CE€UEHHs, €T0 CBOWCTBA.

27. OnpepesneHre HEHTPa THKECTH CII0)KHOTO CEUCHHS.

28. MOMEHTHI HHEPIMH NPOCTHIX (UTYD U CIOXKHBIX CEUECHUH.

29. i3MeHeHIEe MOMEHTOB HHEPINH IUIOCKUX CEUCHHI MPU MapaJuIeIbHOM IIEPEHOCE 0CeH W MOBOPOTE OCEiA.

30. [To kako#i popmyIie onpenensieTcsi KacaTelbHOEe HAPSHKEHUE IPU KPYIESHUH?

31. Kak onpezaensercs AuaMeTp Bajia U3 yCIOBUSA MPOYHOCTH?

32. U3rub O6pycbeB. Bayrpennue ycumus. [locTpoeHune 3miop mepepe3blBaloNIuX CHI B U3THOAIOIIHX MO-
MEHTOB.

33. Pacuer HanpspkeHU pu u3rube. Y cIoBUe MPOYHOCTH.

34. Kakue nedopmMaiiui HCIBITHIBAIOT AJIEMEHTHI OaJIKU MU U3rude?

35. IuddepeHnmanpable 3aBHCUMOCTUMEX Ty MHTEHCUBHOCTBIO HATPY3KH, TIEpePe3bIBAIOICH CHIION U
M3ru0aroIMM MOMEHTOM.

36. YkaxuTe pa3MEepHOCTh OCEBOI'0 MOMEHTA MHEPIIHH ISl TUIOCKOTO CEUSHHS.

B pamkax camocTosTenbHON paboThl 00yJaronuecs J0KHbI MOTYYUTh TPAKTUYECKUE HABBIKU O
pacueTy CTep>KHEBBIX KOHCTPYKLIUNA Ha IPOYHOCTb, [10 paCcUYeTy HANPSIKEHUH 110 HAKIIOHHBIM CEYEHUSIM
IIPY JIMHEIHOM HaNPsKEHHOM COCTOSIHUU, 110 ONPEAEIEHUIO HANPSKEHUH NPU CABUTE, KPYUEHHUH, H3TH-
0€ 1 BBIMOJIHUTD JIBa pacuyeTHO-TpaduUeCKUX 3a/1aHusl.

6.2.2. IIpuMepHbIe TeCTOBBIE 3aJaHUS K3a4eTy

Bapuanr 1
Ne
- Bonpocsl BapuaHTthl 0TBETOB
1 2 3
1. Ennnunel usmepenust ocratoynoro otio- | 1. H 2.11a
CUTEIHHOTO YJIMHEHHSIO U OCTATOYHOTO 3. Ix4. %

OTHOCHTEJIHOTO CY)KEHHSI\Y ?

Buemmnsasa CuJia, Ijiomaab MpHUIJI0KCHUS
KOTOPOH conm3MepumMa ¢ TUIOIIAABIO T0-
BCPXHOCTHU TCJId, HA3bIBACTCA:

1. CocpenoToueHHOM CHITOM.
2. PacnipeieneHHOM CUIION.
3. Hanpsbxenuem.

4. Cunoit TSHKECTH.
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3. Peakuus rinaakoit HOBEpXHOCTH HaIpaB- 1. [lepnieHIUKYISPHO K TOBEPXHOCTH.
JeHa 2. [lapannenbHO K IOBEPXHOCTH.
3. Ilox ocTphIM yrioM K MOBEPXHOCTH.
4. Tloa TynbIM yIiIOM K TOBEPXHOCTH.
4. CKOJIBbKO peakIvii UMeeT IapHUPHO- 1. Tpu (mpoeKuuu Ha OCH U MOMEHT B 3allleM-
NOJBM)KHAsS ortopa Oanku? JICHUH).
2. JIBe (MpOEKIMU Ha OCH KOOPAUHAT X, )).
3. Onny.
4. Tpu (IpoeKLKU HA TPU KOOPAUHATHBIE
OCH).
5. JIBe naparviesbHbIe CWIbL, paBHbIe [0 Be/MuMHe M | 1. CXOmsImMucs criamu.
POTUBOIIOJIOYKHO HAIPARIICHHBIE, HA3bIBAIOTCSL: 2.Tlapoit cu.
3. CKpelMBArOIIAMUCS CHIAMU.
4. DKBHBATICHTHHIMU CHJIAMM.
6. CKOJBKO HE3aBHUCHMBIX YPABHEHHIA PABHOBECHST 1. 1HO ypaBHeHHE.
CTATVIKU MOYKHO COCTABUT [T TVIOCKOM cucTeMbl | 2. JIpa ypaBHEHMSL.
TIPOVBBOJTHHO PACTIONIOMEHHBIX CIUT? 3. Hu orHOTO ypaBHEHvL.
4. Tpu ypaBHEHVISL.
7. YewMm onpenensiercs BUI HAPSIKEHHOTO 1. OnpeneneHHo KOMOMHAIIMEH TTIaBHBIX
COCTOSIHUS Tea? HaIpsKEHUH.
2. HanuuneM KacaTesIbHBIX HaIPSHKEHUH.
3. OTHOBpPEMEHHBIM JICICTBUEM HOPMalb-
HBIX U KacaTeJIbHbIX HAMPSKEHUM.
4. HannuneM HOpMaJIbHBIX HaIIPSHKEHUH.
8. KakoB0 cooTHOIIIEHHUE TIIaBHBIX Harpsi- 1. G1>G2>03 110 MOJYJIIO.
KEHUH MEeXTy cOO0M? 2. 61>02>03 anreOpanyecKy.
3. 63>02>01 10 MOJIYJIIO.
4. 63>G2>01 anreOpanydeckH.
9. | Ha xakux ruiomagkax BO3HUKAIOT Makch- | 1. ['1e OTCyTCTBYIOT HOpMalIbHBIE HATIPSIKE-
MaJbHbIE M0 BEIMYMHE KacaTeIbHbIe HUA.
HarpsKeHus? 2. Ha riaBHBIX ILTOIIagKaX.
3. Ha miomankax noj yriamu 45° k
HaIlpaBJIECHUSM IJIaBHBIX HAIIPSKEHUH.
4. Ha nomaikax, mepneHANKYISIPHBIX OCIM
CUMMETpPUHU.
10. | Kakoe HanpsbkeHHOe cocTostHUE oripenie- | 1. JIuneitHoe.
JSET CIy4al pacTsKeHHs Win cxkatusa o | 2. [Iimockoe.
JIBYM B3aUMHO-TIEPIICHIUKYISPHBIM 3. O6bemHOE
HallpaBJIEHUsIM? 4. CnoXKHO€E CONPOTUBJICHUE.
11. | IpowsBeneHyie BeMUHMHBI CWiThl HAKOCHHYC yvia, | 1. TInedom cumbr
00pa30BAHHOTO TOTIOYKUTEITFHBIM HarNparieHneM | 2. MomyrieM Cruibl
OCH Y HAIPABRTICHUEM CIUTbL, HA3bIBAETCS 3. MOMEHTOM CHJTBI OTHOCHTEITHHO OCH
4. Tpoekimeli CIuTbl HA OCh
12. | Ipu KaK¥xX 3HAYEHHSIX ITIABHOTO BEKTOpA U TTIaB- 1LR=0;Mo=0 2.R#0;Mo#0
HOTIO MOMEHTA CHICTEMBI TPOM3BOITBHO PaCIIoNo- 3.R#0;Mo=04.R=0;Mo#0
YKEHHBIX CHJI TEJIO HAXONIUTCS B PABHOBECHS?
13. 1. Moaynp ynpyroctu rnepBoro poja.

B ¢popmyne AS = % (3axoH I'yka npu

casure) mapamerp G o3nagaer?

2. OO6beMHBII MOYIIb YIIPYTOCTH.
3. Moayns ynpyroctya BTOpOro poja.
4. TlepepesbiBatonias cuia.
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14. | Kakue cBoiicTBa MaTepuaia xapakrepusy- | 1. Yopyrue.
eT moayib FOnra? 2. Tennousuyeckue.
3. M'uapodusmyeckue.
4. Xpynkue.
15. | Mepa BHYTpEHHUX CHJI, TPUXOISAITUXCS 1. dedhopmarueii.
Ha eIMHUILY TJIOMIAN CeYCHHsSI U IpoTU- | 2. Hanpspkenuewm.
BOJICHCTBYIOIIMX BHEIIHEH HarpyskKe, 3. CaBurom.
HAa3bIBACTCS: 4. Y nnuHeHueM.
16. | Teo, orpaHMUMBArOITICE TIEPEMEILICHHIE IPYTOrO 1. Cas13bt0 (OTIOpOIA).
Teyia B TIPOCTPAHCTBE, TI0 OTHOIIICHHIO K 3TOMy Te- | 2. Peaktivieid.
JTy, HA3bIBACTCST: 3. CBOOOIHBIM TEJIOM.
4. Hanpspienvem.
17. | IlpoeKiwsi CHITBI Ha OCh SIRTISICTCS : 1.BexTopHOi BeuamMHOM
2. CayBsIpHOM BEITUMHOM
é E Z 3. HanpspxeHuem
“ 4. be3pazMepHO#t BITMHUMHOM
18. | Kak Ha3bIBaeTcs n300pakeHHAs HUKE 1. lIapuup.
ornopa? 2. lllapaupHO-IOABMKHASL OIIOPA.
3. llapHUpHO-HETIOABIKHAS OTIOPA.
4. XKecTkoe 3a1eMIIeHHeE.
19. | Ckonbko peakiuii UMeeT IapHUPHO- 1. Tpu.
MOJBM)KHAS O1topa Oanku? 2. Be.
3. Hu oguoi
4. Onny.
20. | B momepeynom ceuennu kpyrioi ¢popmer | 1. 200 MITa.
NEeNCTBYeT N3rnbdarmuii MOMEHT My = 2. 0.
200xHMm. Inamerp ceuenns pasen 0,2 M. | 3. —200MIla.
Onpenenure, 4eMy paBHO HOPMAJIBHOE 4. 100 MITa.
HaIpsDKEHUE HAa HEUTPAIIBHOM OCH I10IIe-
PEYHOTO CeUeHHUs?
Bapuanr 2
Ne Bonpocsl BapuaHnTtel oTBeTOB
m\n
1 2 3
1. Jledhopmarwst, icue3arortiasi TIOTHOCTHEO TIOCTIE 1. Yopyroii.
PasIPy3KH TeIa, Ha3bIBACTCSL: 2. OcTaTOYHOM.
3. [InacTH4HOM.
4. Hanpsoxkenuem.
2. CwibL, JIMHIM JEHACTBYS KOTOpBIX Mepecekatorest | 1. Cxoagammmucs.
B OJTHOM TOUKE, Ha3bIBAKOTCS: 2. IlapannenbHbIMH.
3. ITapamu cui.
4. DKBUBaJIECHTHBIMHU CHIJIAMH.
3. CreneHb CTaTUYECKON HEOIIPEAEIINMO- 1.Hucnom crepxHei.
CTH CTEP’KHEBBIX CHUCTEM ompenensercss | 2. UuciaoM He3aBUCHMBIX ypaBHEHUN paBHO-
KaK pa3HOCTh MEX/Iy YUCIIOM HEU3BECT- | BECHs CTATHUKH.
HBIX CUJI U: 3. Yucnom onop
4. YucioM 3J€MEHTOB KOHCTPYKIIMHU




2 3

4, Mepa BHYTpeHHHX cuJ, npuxoasmuxcs | 1. lebopmamnmeii.

Ha €IMHULY IJIOLAAN CeYeHUs U poTu- | 2. HanpsbkeHuewm.
BOJICUCTBYIOIIUX BHENTHEN HArpy3Ke, 3. CaBurom.
Ha3bIBAETCS: 4. Y juinHeHueMm.

5. Kakyro gedopmariiio BEI3BIBAIOT Kaca- 1. Cpe3 (cnBur) B HaIlpaBJIEHUU JEHCTBUS

TEJbHbIE HAMIPSKEHUS? KacaTeNbHbIX HAIPSHKEHUH.
2. Y aauHeHue.
3. YkopoueHue.
4. Jledbopmaruio oTpbiBa.

6. Kaxoe HanpsKeHHOE COCTOSIHUE UMEET 1. ITnockoe.

TEJIO B CIIy4ae pacTspkeHus win cxatus | 2. O0bemMHoe.
I10 JIBYM HallpaBJiICHUSIM? 3. IIpenenbHOE COCTOSIHUE.
4. JIunelinoe.
7. I Ipoexiwist cibl Ha OCh SIBISETCS © 1.BexropHoii BemarHoMA
2. CKarsipHOI BEJTMYMHOM
3. Hanpspxermem
4. beapasMepHO BeTIMIMHON

8. KormriecteeHHas Mepa Mexanndeckoro Banmo- | 1. Critoid.

TICHCTBYS IBYX WM HECKOVTBKUIX Tl HazbIBaeTest: | 2. JlaBrieHuem.
3. Hanpsbxkenuem.
4. Maccotii Tedn.

9. HopwmasnbHble HanpspkeHus B 110001 y N
TOUKE TOTEPEeYHOro CeueHns 6ankn npu | 1+ @ = 3 Ly o+ 3¢ 2.0= A
IUIOCKOM M3THO€ BBIYUCISIOTCS 10 (hop- £ y
MYIIC... 3_0_:sz 4. (5:%.
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Z

10. Tpy KakuX 3HAYEHHSIX IIABHOrO Bektopa R 1 1.R=0;Mo=0
ragroro Movera MO crcrensi TIPOM3BOJILHO 2R£0; MofO
PACTIONOMKEHHBIX CHIT TESIO HAXOIMTCS B COCTOS- 3.R#0;Mo=0
N — 4.R=0;Mo#0

11. Cucrema cit, IPWIOKEHHBIX K Ty, HazbIBaeTest | 1. OTHOCHTEIBHOTO TOKOSI KT JIBKDKETCS PABHOMEPHO
YPaBHOBEILICHHOM, €CIIH [OJT €€ IUCTBUEM TeTI0 | M TPSIMOIIMHENHO (HUTH PABHOMEPHO BPAILIACTCS).
HAXOJTCS B COCTOSIHUN 2. JIBWKeHUs C YCKOPEHUEM.

3. CBOGOIHOTO MAICHHSL.
4, BpartieHusi ¢ YCKOPEHHEM.
12. PasHocTh MEXy HAYaJIBHOM U KOHEY- 1. Monynewm FOHra.
HOM JUIMHOM TeJIa MPHU €r0 PACTSHKEHUHN 2. Hanpspxenuem.
HAa3bIBACTCS: 3. [Tomepeunoit nedopmarueii.
4. AGcomroTHOM (OHOM) nedopmariueii.
13. Kak Ha3bpIBaeTcsi cTep:keHb, paboTaro- 1. Ban.
Ui Ha U3ruo? 2. bpyc paBHOTO CONPOTUBJICHUS.
3. banka.
4. TlpuzmaTudeckuii 6pyc.
14. Kak Ha3piBaeTcst H300pa)KeHHas! HIKE . Kectkoe 3amemiecHue.

ornopa?

E—

PR

. beciapuupHas onopa.
. Cxomp3sias 3aeka.
. llapHupHO-HENOABM>XHASL OTIOpA.

B W=
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15. Uemy paBHO HOpManbHOE Hanpsbkenue B | 1. 20 Ila.
IIOIIEPEYHOM CEYECHUH CTEPIKHS, €CIIU 2.—20 Ila.
TorepevHoe cedeHue papHo 1 M2, a mpo- | 3. 10 Ia.
JIOJIbHAS CUJIA JIJIS1 JAHHOTO CEYEHUS 4. —-10 Ila.
pasnHa 20 H?

16. B kakux equHuIax U3MEPSIOTCS OCTa- 1. H.
TOYHOE OTHOCHUTENILHOE ynuHenue d u | 2. %.
ocTaTOuHOE OTHOCHTeNnbHOE cyxenue y? | 3. [Ta.

4. JIx.
17. UeMy paBHa HHTEHCUBHOCTb pacIipe/ie- 1. CocpenoToueHHOi cuiie, OTHECEHHOM K
JICHHOM Harpy3KH Mpu U3rude 6ayiku? JUTMHE OaJTKH.
2. [lepBoii Mpon3BOIHOM OT MEpepe3bIBaLO-
IeH CUJIBI WJIM BTOPOM MPOU3BOAHOMN OT U3-
ru0arolero MOMEHTa 10 JUIMHE OaJIKU.
3. Cymme Bcex BHEUTHUX Harpy3ok Ha Oaliky.
4. Bropoii npou3BOJHOMN OT IEepepe3bIBaI0-
IeH CUJIBI IO JUTMHE OaJIKH.
18. Omnpenenure MoJHOE HANPSHKEHUE 110 1. 7 MIla.

IUIOLIA/IKE, €CIIM HOpMalibHOE Hampsike- | 2. 2 MITa.

Hue paBHo 4 MIla, a kacarensHoe — 3 3. 5 MIla.

MIT? 4.0.

19. Urto onpenensiercs U3 yciaoBust mpouHo- | 1. OceBoit MOMEHT CONPOTUBIICHUS CEUCHUS
CTH OaJIKu MpU U3rude 1Mo HOPMAaJIbHBIM | M Yepe3 Hero pa3Mephl CaMoro ceueHus oai-
HanpspKeHusAM? KH.

2. JlonyckaeMoe HalpspKEHUE.

3. PacueTHoe HanpsiKeHHE B OIaCHOM ceye-
HUU.

4. Ceuenue Oajku.

20. Kaxoe HanpspKeHHOE COCTOSIHUE UCTIBI- 1. Cnio’)xHOE CONIPOTUBIICHHUE.

TBIBAET TEJIO NIPU PACTSLKEHUHU WK cka- | 2. JIuneltHoe.
THU TIO IBYM HaIpaBJiIeHUsIM? 3. IlpenenbHOE COCTOSIHUE.
4. I1nockoe.
Bapuanr 3
Ne Bonpocsl BapuaHTtel 0TBETOB
m\n
1 2 3

1. Kakwue cunbl cunrarores cocpenotoueH- | 1. [IpunoskeHHble Mo mionmaay y4acTka Tena,

HBIMH? COM3MEPHUMOM CO BCEH IIIOIIABIO TOBEPX-
HOCTH Tea.
2. IIpniio>keHHBIE Ha OYE€Hb MAJIOM y4acTKe
Tena, pa3MepaMy KOTOPOTo MOXKHO IIpeHe-
Opedb.
3. [IpuinoxeHHbIE HENPEPBIBHO IO BCEH MO-
BEPXHOCTH TeJa.
4. IlpnnoxeHHbIE HEMPEPBIBHO IO BCEH
JUIMHE Tea.

2. Kakum TepmuHOM 0003HaYaETCs SIBIIC- 1. Hanpsbxenue.

HUe u3MeHeHust GpopMmel u pazmepa Tena? | 2. [lpeaenbHoe cocTosiHUE.
3. HanpsikeHHOE COCTOSTHUE.
4. Nedopmarusi.
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Yto npeacTaBisieT u3 ceds cienyromniee
BBIPAKEHHUE:
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1. YcnoBue pOYHOCTH TP PACTSHKCHUU-
C)KATHUU.

. 3akoH ['yka B OTHOCHTEIIbHBIX BEIIMYHHAX.
. 3axon ['yka B aOCOMIOTHBIX BEIMYMHAX.

. Koapdunumenrt Ilyaccona.

Kaxoe cBOICTBO MaTepuaiia XapakTepHu-
3YIOT OCTaTOYHOE OTHOCUTENBHOE YU~
HEHME O U OCTATOUYHOE OTHOCUTEIIBHOE

CyXeHue y?

. IlmacTH4HOCTH.

. IIpouHOCTb.

. Ypyrue cBOWCTBa.
. XKecTkoCTb.

B 4em cylHOCTh MEeTOIa CyTepIo3u-
18050504

— AN W =D W

. I300pakeHue neMeHTa KOHCTPYKIIUU B
BH/JIE €r0 PACYETHOU CXEMBI.

2. IlpencrasieHue pealbHON KOHCTPYKIIMH
€ro UJCAIN3NPOBAHHON CXEMOM.

3. YcioBHOE pacuiieHEHHE KOHCTPYKLIUY Ha
OT/ZICJIBHBIE JJIEMEHTHI U UX ITOCIIEAYOIUN
pacuer.

4. KoHneuHblil pe3ynbTar JEHCTBUS HA TEI0
HECKOJIBKUX CUJI OIIPENENsIeTCs KaK CyMMa
pEe3yJIbTaTOB OT ACUCTBUS KAXKIIOW U3 ITUX
CHJL.

Kaxoii nechopmarim riorsepraicst CrepykeHb, ec-
JI1 €10 TIOTePEYHBIE Pa3MEPhI YBTINUIUIVCH?

. Casury.

. Pactsbxenuro.
. Kpyuenuto.

. Cxarwmro.

CKOJIBKO B TeJie TIIaBHBIX IUIOMAI0K U
IJIABHBIX HAIPSDKEHUH B cllyyae 00beM-
HOT'O Harpy»XeHus teina?

. OHa ¥ OHO IJ1aBHOE HANPSKEHUE
. Tpu ¥ TpH ITIaBHBIX HAIPSKEHUS

. JIBe ¥ J1Ba TNIaBHBIX HAPSKEHUS

. becuncienHoe MHOXECTBO

CKOJBKO TJIaBHBIX HaprI)KCHI/II\/'I, OTJINY-
HBIX OT HYJIS, ONPEAEISAIOT IIIOCKOe
HaNpPsDKEHHOE COCTOSIHUE Tena?

e T Al I IS T\

. CTONIBbKO, CKOJIBKO OCEH KOOpJUHAT B pac-
YEeTHOM CXEME.

2. Tonbko ABa.

3. OgHo.

4. Bce Tpu.

Korpaa xacaTenbHO€ Hanps>KeHUe CUUTa-
€TCS MOJIOKUTEIHLHBIM?

1. Ecu coBnagaer ¢ monoKuTeaIbHBIMU
HaIpaBJIECHUSIMH OCEH KOOpIUHAT.

2. Ecnu pu mOBOpOTE BEKTOpPA KacaTelIbHO-
IO HalpsKEHUs MPOTUB YaCOBOM CTPEJIKU Ha
yron 90°TOT BeKTOp COBITA/IaET MO HAMPAB-
JIHUIO C BHEIIHEW HOPMAaJIbIO K CEUEHUIO.

3. Ecnu ieiicTByeT Ha IJIoNaaKe, HAKJIOHEH-
HO#t moj yriaom 45° k HampaBIEeHHIO TIIABHBIX
HaIpSKEHUH.

4. 3HaK KacaTeIbHOTO HAIPSHKEHUS MOKHO
HE OTIPEJICIIATh.

10.

CKOJIBKO TJIaBHBIX HANPSKEHUH, OTIIMY-
HBIX OT HYJIS, JEUCTBYIOT IIPU JIMHEHHOM
HaNpsHKEHHOM COCTOSTHUM?

1. OgHo Ha TIOIIAIKE, TEPIIEHIUKYIISIPHOM
JIMHUU OeHCTBUSA BHEIIHEH CHUIIBL.

2. Tonpko nBa.

3. Bee Tpu.

4. Hu ogHOTO, €CTh TOJIBKO HOPMAJIbHBIE U
KacaTeJIbHbIe HAMPSKEHUSL.
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11. Kakoe HanpsKeHHOE COCTOSTHUE UCTIbI- 1. CiiosxHOE CONIPOTUBIICHHUE.
THIBA€T TEJIO IIPU PACTSKEHUU WK cxka- | 2. JIuHelHoe.

THU B OJJHOM HalpaBJICHUU? 3. [IpenenbHOE COCTOSIHUE.
4. I1nockoe.

12. [Ipenen ynpyroctu, npeaen nponopuno- | 1. MexannueckuM CBOMCTBaM mMaTepuaa.
HaJIIbHOCTH, IIPE/IE TEKYUYECTH, ipeen | 2. XMMHUECKHUM CBOICTBaM Marepuaa.
MPOYHOCTH 3.Termodu3ndeckuM CBONCTBaM MaTepuaa.
OTHOCATCS K: 4. ®U3UKO-XMMHUYECKUM CBOMCTBAM MaTepH-

aJa.

13. Onpenenure MOJIHOE HANPSHKEHUE 110 1. 7 MIla.

IJIOIIA/IKE, €CIIM HOpMalibHOE Hanpsibke- | 2. 2 MlIla.
Hue paBHo 4 MIla, a kacarensHOE — 3 3.5 MIla.
MIT? 4. 0.
14. Kak 3anuceiBaeTcs 3aBUCUMOCTD JIJISI yT- M.
J1a 3aKpy4YMBaHUs Bajla IPU Kpy4eHUN? Loe=MG2 ¢= G
2
3. = M| " (P:MKI
GJ, GJ,
15. KacarenbHble HaNpsHKEHUS IPU Kpyde- 1. Ha ocu Bana.
HUU BaJla MAaKCUMAaJIbHbI: 2. Ha noBepxHocTH Baia.
3. Ha paccrosanuu 0,5 paguyca ot ocu Baja.
4. I1o BceMy NONEPEYHOMY CEUEHHMIO.

16. Kak 3anuceiBaercs 3akoH ['yka npu AS

C/IBUT'€ B OTHOCHUTENBHOM hopme? Ly= e
2.1=G-y
3. 1t= M

®
4. c=E-¢
17. [Tpu nnockom n3ru6e B nonepeunsix ce- | 1. IlpoponbHas cuna.

YeHUAX OaJIKi BO3HHMKAIOT CIIEYIOIIHE 2. Kpytsmuii MOMEHT.

BHYTPEHHUE CUJIOBBIE (DaKTOPBI: 3. IIpononbHas cuiia U KpyTSAIIUA MOMEHT.
4. ITonepeyHas cuiia 1 U3ruOAOLINI MO-
MEHT.

18. ITpu kpydeHuu B nonepeuHbix ceueHusx | 1. Tonbko kacareabHble HAPSKEHUS
BaJIa BO3HUKAIOT: 2. KacaTenbHble 1 HOpPMAJIbHBIE HAIIPSIKEHUS

3. Tonpko HOpMaJIbHBIE HAIIPSKEHUS
4. lonyckaeMple HOpMaJbHbIE HAPSIKEHUSI
19. [Tpu yncToM n3rube nomnepevHast cumia: 1. PaBHa nyro.
2. PaBHa 110 BeTMUMHE U3TUOAIONIEMY MOMEH-
Ty.
3. Bcerna uMeeTt oTpuLaTeIbHbIE 3HAYCHUS.
4. Becerna Oombliie HYJISL.

20. Peakuus rimankoi noBepxHocTH Hanpas- | 1. IleprnieHauKyIsspHO K TOBEPXHOCTH.

JICHa

2. ITapamienbHO K MMOBEPXHOCTH.
3. Ilog ocTpbIM YIIIOM K MTOBEPXHOCTH.
4. Ilox TynbIM yIJIOM K TOBEPXHOCTH.




6.3. Onucanue mokasareJieii 1 KpUTepUEeB KOHTPOJIA yCIeBaeMOCTH, ONHUCAHUE
LIKAJI OLleHNBAHUSA

6.3.1. Kputepuu onieHOK MPOMeKyTOYHOM aTTecTAlHH

IHlkana OUCHUGAHUA 3HAHUTL NO 6bINOJIHEHUIO 3A0AHUI IK3AMEHA:

OuneHka

IToporoBblii ypoBeHb

Yrayo0JjeHHbId ypo-

IIpoaBuHYyTHIi ypo-

«2» OCBOEHUS Be€Hb OCBOEHMS Be€Hb OCBOEHMS
(Hey10BJICTBOPHUTEJBHO) |  «3» (Y10BJIETBOPH- «4» «5»
TeJbHO) (xopomo) (OTJIMYHO)

CryneHT He 3HaeT 3HAuu-
TEJILHOM YacTh MaTepua-

JIa, JOIYCKACT CyUIC-

CTBEHHBIE OLITMOKU B OT-

BC€Tax Ha BOIIPOCHI

CryneHT NoBepXHOCT-
HO 3HaeT MaTepuai oc-
HOBHBIX Pa3JIeJIoB U
TeM y4eOHOM aucuu-
IUIMHBI, IOIyCKaeT He-
TOYHOCTH B OTBETE Ha
BOIIPOC

CryneHT Xxopouio
3HaeT MaTepuall, rpa-
MOTHO U IO CYIIECTBY
U3J1araet ero, JoIyc-
Kasi HEKOTOphIE He-
TOYHOCTH B OTBETC Ha
BOIIPOC.

CryaeHT B OJIHOM
00BEME 3HAET Mare-
puai, rpaMOTHO U 110
CYILIECTBY U3JIaraeT
€ro, He JIOMycKas
CYIICCTBCHHBIX HE-
TOYHOCTEU B OTBETE
Ha BOIIPOC

He ymeer naxonuts pe-

IeHUA OOJIBIITMHCTBA

NpeaAyCMOTPCHHBIX IIPO-

Nuorpa Haxoout pe-
LWIEHUS IPEAYCMOT-
PEHHBIX MPOrPaMMOM

YBepeHHO HaxXOAUT
peleHus IpeayCcMOT-
PEHHBIX MPOTPaMMOM

be3omrnbouno Haxo-
JIUT pEeLIeHUs IIPeay-
CMOTPEHHBIX MPO-

rpaMmoit o0yueHus 3aa- | 00yueHus 3adaHui 00y4eHus 3alaHUi rpaMmMon
HUH oOyueHus 3aJaHui
bonbuimHcTBO peay- [IpenycMoTpeHHbIE [IpenycmoTpeHHbIE [IpenycmoTpeHHbIe

CMOTPEHHBIX MPOTpam-
Moi 00y4yeHus 3aJaHui

HEC BBIITIOJIHCHO

porpamMmoit o0ydeHust
3a/1aHUS] BBIIOJTHEHBI
YJIOBJIETBOPUTEIILHO

porpaMMmoii ooyde-
HUS 33/1aHUS yCTIel-
HO BBITTOJIHEHBI

porpaMMmoii ooyde-
HUS 33/1aHUS yCIIelI-
HO BBITIOJTHEHBI

Illkana oyenusanusn 3nanuii 6 mecmoeoii popme

KosnyecTBO NpaBUIIbHBIX OTBETOB, % Ouenka
0-50 HeynoBneTBopuTenpHO
51-65 Y 10BIETBOPUTEITHHO
66-85 Xopo1io
86-100 OTan4HO

7. YYEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECITIEYEHUE
JUCHMUIIIAHBI

7.1. Pexomenayemasi uTeparypa

7.1.1. OcHoBHAas JUTEpPaTYypa
1. benses, H.M. Conporusnenue matepuanon / H.M. bensieB. - M.: Anbsinc, 2015. - 608 c.
2. bensieB H.M. COopHHEK 3a/1a4 110 CONPOTUBIIEHHIO MaTeprajios. / YdaeOHoe mocodue. 5-¢ nzganue/H.M. bes-
eB. - Cankr-IlerepOypr: Jlanp, 2017. - 432 c.
3. Koprun, A.B. ComnpoTuBieHne MaTepraioB ¢ IpuMepaMu perieHus 3aaad B cucteme MicrosoftExcel:
VYuebnoe nocobue / A.B. Koprusn. - M.: Uadpa-M, 2017. - 203 c.
4. TTaBnos, [1.A. Conpotusienue matepuanon: YueoHoe nmocodue / [1.A. [1aBnos, JI.K. ITapmun, B.E.
Menbaukos, B.A. lllepctues. - CII6.: Jlans, 2017. - 556 c.
3. Ky3smuH, JI.}O. Conpotusnenne marepuainoB [Dnextponnsiid pecypc]: JL.IO. Ky3emun, B.H. Cepru-
erko, B.K. JlomyHOB. - Dnextpon.nan. - Cankr-IlerepOypr: Jlans, 2016. - 228 c.
https://e.lanbook.com/book/90004



https://e.lanbook.com/book/90004

7.1.2. lonoJiHUTE/ILHAS JIUTEPaTypa
1. ConpotuBienue matepuanos. [locobue 1o permennro 3aaa4 [ DNeKTPOHHBIN pecypc]: y4ued.-MeTo 1. To-
cobue / U.H. Mupomto60B [u ap.]. - Dnekrpon.naH. - Cankrt-IlerepOypr: Jlans, 2014. - 512 c.
2. ConpoTUBJICHHEMATEPHATIOB. MeTOANYeCKHEeYKa3aHUsI ISl CAMOCTOSATEILHOUPAOOTHI CTYIEHTOB /
HammonansHblit MUHEpAJIbHO-CHIPbEBOI YHUBEpCUTET “T'opHbIN”. [DnekTponHslil pecypc]: Cocr.: I1.B.
Apramonos.- CII0, 2013. — 21c. https://studfiles.net/preview/3610522/
3. l'op6ynoB B.®. N3yuaii conpoTUBIICHHE MaTEpHATIOB CAMOCTOSTEIBHO: [ DIEKTPOHHBIN pecypc]:
yueb.nmocodue. — Upkyrck: M3n-Bo UpI'TY, 2008. — 162 c.
http://window.edu.ru/resource/460/77460/files/gorbunov_pos.pdf
4. KoMIbIOTEepHBIE JIa00PaTOPHBIEPAOOTHIIIOCOIPOTUBICHHIOMaTepUaoB/ [ DneKTpoHHbIi pecypc]: / B.
I'. Menbnukos, C. E. Usanos, I'. 1. Mensuukos.- CI16: CII6I'Y UTMO, 2010. U3natenscTBo "Jlann",
2002 .— 155 c. https://e.lanbook.infmo/ru/file/pdf713

7.1.3. YueOHo-MeTOAMYeCKOE o0ecneyeHne
1. COopHuk 3anay no conporuBieHuto marepuanos. / JL.K. ['opmikos, B.I'. ['openukos, I'.I'. 3apenkuii-
®eoxtucros u ap. CI16., PULL CIIITU (TVY), 2000.
2. SxoBneB A.A., 'openukos B.I'. COITPOTUBJIEHUE MATEPHUAJIOB: Meroauueckue pekoMeHaa-
IIUH K pacueTHO-rpaduyeckuM padoram /HanmoHambHbI MUHEPaIbHO-CBIPbEBOI yHUBEpCHTET «I Op-
ueiiiy. CI16.,2012,51c.
3. SlkoBneB A.A. Pacuer cTaTHUECKH HEONPEIETNMBIX CTEPKHEBBIX cUCTeM. / MeToIn4ecKkne yKa3aHus
k PT'P, CII6., CIII'TH, 2005.
4. SlkosneB A.A., [locTpoeHue 310p nepepe3bIBAIONIUX CHIT, U3THOAIOIINX MOMEHTOB M BRIOOP CEUCHUM
6anok. / Meronuueckue ykazanus k PI'P. CII6., PULL CIIITU (TY), 2004.

7.2. Ba3bl JaHHBIX, 3JIeKTPOHHO-0MOJIHOTEYHbIE CHCTeMbl, HHPOPMAILMOHHO-CIIPABOYHbIE U
MOMCKOBBIE CHCTEMbI

1. Esponeiickas nudposas budbmuoreka Europeana: http://www.europeana.eu/portal

2. Koncymprantllnroc:  cpaBOYHO-TIOMCKOBas ~ CWCTeMa  [DJEKTPOHHBIA  pecypc]. -
www.consultant.ru/

3. HudpopManmoHHO-U3IATETLCKANA IICHTP 10 TEOJIOTHH W HEAPOINOIh30BAaHUIO MHHHCTEPCTBA
IPUPOAHBIX pecypcoB u dkosorunm Poccmiickoit @Penepanuun - OO0 "TEOMHO®OPMMAPK":
http://www.geoinform.ru/

NubopmarmonHo-aHamuTHUECKU# LeHTp «MuHepam»: http://www.mineral.ru/
Muposas nudponas Oudnuotexa: http://wdl.org/ru

Hayunas anekrponnast 6ubnuoteka «Scopusy: https://www.scopus.com
Hayunas snekrponnas 6ubnuotexa ScienceDirect: http://www.sciencedirect.com
Hayunas snextponnas 6ubnnoreka «eLIBRARY»: https://elibrary.ru/

[Toptan «I"'ymanutapuoe o6pazoBanue» http://www.humanities.edu.ru/

10. denepanbsiii mopran «Poccuiickoe odpasoBanue» http://www.edu.ru/

11. ®enepanbHoe xpanmnumie «ExgwHas kouteknus mHU(POBBIX 00pa30BATENBHBIX PECYPCOBY
http://school-collection.edu.ru/

12. Tlouckorsie cuctemsl Yandex, Rambler, Yahoo u ap.

13. DnexrpoHHO-OMONIMOTEYHAS cucreMa U3/1aTeIbCKOT0 LEHTpa «Jlanpy:
https://e.lanbook.com/books

14. DOnextponnas  6ubmuoreka  Poccuiickoit  ['ocymapctBennoit  bubmumorexku  (PT'B):
http://elibrary.rsl.ru/

15. Dnexrponnas 6ubnuoreka yueOHUKOB: http://studentam.net

16. DaexTponHO-GHOMMOoTeuHas cuctema «OBC FOPANTY»: www.biblio-online.ru.

17. DOnexrtponnas OubOnuoreunas cucrema «HaumonanpHbI HU(pPOBOH pecypc «PyKOHT»»:
http://rucont.ru/

18. Dnexrponno-6ubaMoTeyHast cucrema http://www.sciteclibrary.ru/
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https://studfiles.net/preview/3610522/
https://e.lanbook.infmo/ru/file/pdf713
http://www.geoinform.ru/
http://www.mineral.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

8.1. MaTepuaibHO-TEXHUYECKOE OCHAIIIEHHEe ayUTOpHii

Crennanu3upoBaHHbIE ayIUTOPUH, UCIIOIb3YyEMbIE IIPU IPOBEICHUM 3aHATHH JEKIIMOHHOIO THUIIA,
OCHAILICHB! MYJIbTUMEAUMHBIMU IIPOEKTOPAMH U KOMIUIEKTOM anmnaparypsl, IO3BOJAIOIIEH 1EMOHCTPUPO-
BaTh TEKCTOBBIE U IpaMueCcKue MaTepUabl.

s mpoBeieHNs IPAKTUYECKUX 3aHATUN TAK)KE UCIIONBb3YIOTCA ayAUTOPUH, UCII0JIb3yEeMbIE IIPU
IIPOBEJICHUY 3aHATUH JIEKLIMOHHOTO TUIIA, KOTOPBIE OCHAIIEHBI MYJIBTUMEIUINHBIMU IPOEKTOPAMU U
KOMILIEKTOM ammapaTyphbl, MO3BOJISIONIEH IEMOHCTPUPOBATh TEKCTOBBIC U IpaduuecKkrue Matepuaisl. B
y4eOHOM IPOLECCE UCTIONB3YETCsI KOMIUIEKT JEeMOHCTPALIMOHHBIX CTEHIOBBIX MaT€pPHUajIOB IO TEMaM

Kypca.
8.1.1. Ayautopum 1Jisi IpoBeAeHHsl JJEKIHOHHBIX U MPAKTHYECKHUX 3aHATHH

48 nocaoounvix mecm

OcHamenHocTs: CTON ayUTOPHBIHA ISl CTYACHTOB - 25 mIT., cTy’ - 48 mT., Kpecio npenoaaBare-
a5t - 1 mr., crolika MoOwibHas - 1 mT., 3kpan SCM-16904 Champion - 1 wir., npoekrop XEED
WUX450ST - 1 wr., HoytOyxk 9ONBOAQ2-MO01400 - 1 mwT., ucTouHUK OecriepeOOMHOTO MUTaHUS
ProtectionStation 800 USB DIN - 1 wrT., jocka HacTeHHas Oesiasi MarHUTHO-MapkepHas «Magnetoplany -
1 wit., nepeHocHas HacToNbHas TpuOyHa - 1 WT., muakar - 6 mr.
[Mepeuens nuieH3MOHHOTO TIporpammuoro obecrieueHus: MicrosoftWindows 8 Professional (I'K Ne 875-
09/13 ot 30.09.2013 "Ha nmoctaBky kommbtoteproii Texauku", MicrosoftOffice 2007 ProfessionalPlus
(MicrosoftOpenLicense 46431107 ot 22.01.2010.

8.2. IloMeleHHe 1JI51 CAMOCTOSITEILHOM PadoThI

OcHallleHHOCTb ITOMEILIEHUS I CAMOCTOSTENIbHOM paboThl: 16 nocangounbix MecT. CTOJ KOMIIbIO-
TEPHBIN JUIs CTYACHTOB (TUM 4) - 3 IIT., CTOJ KOMIBIOTEPHBIN ISl CTYACHTOB (TU 6) - 2 IIT., CTOJI KOM-
NBIOTEPHBIN 171 cTyAeHTOoB (Tun 7) - 1 mT., Kpecno npenoaasarens (ceTka, UBET YepHbIi) - 17 mrT., goc-
Ka HaroJbHas MOOMIbHAs Oenas MarHUTHO-MapkepHas «Magnetoplan» 1800Mm*x1200MM - 1 mT., MOHO-
om0k Lenovo M93Z Intel Q87 - 17 ., miakar - 5 mr. JJoctyn k cetn «/IHTEpHET», B JIEKTPOHHYIO UH-
(opManoHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepeuens nporpammuoro obecneuenus: MicrosoftWindows 7 Professional (MicrosoftOpenLicense
49379550 ot 29.11.2011, MicrosoftOffice 2007 ProfessionalPlus (MicrosoftOpenLicense 46431107 ot
22.01.2010, CiscoPacketTracer 7.1 (cBobomHO pacnpoctpansemoe [10), Quantum GIS (cBoboaHO pac-
npoctpansemoe [10), Python (cBoboano pacmpoctpansemoe I10), R (cBoboaHo pacnpoctpansemoe [10),
Rstudio (cBo6oHO pacnpoctpansemoe [10), SMathStudio (cBo6oano pacnpocrpansiemoe [10), GNU
Octave (cBoOoano pacmpoctpansemoe [10), Scilab (cBo6oaHO pacnpoctpansiemoe [10).

8.3. [lomemenus 1J151 XpaHeHUsI U NPOPHIAKTHYECKOT0 00CTYKUBAHUS 000PY/10BAHUSA

LleHTp HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH U cpeacTB o0yueHus (YueOnsblii neHtp Ne3):
OcHalleHHOCTh: CTOJ - 2 WIT., CTYI - 4 mT., Kpecio - 1 mrT., mkad - 2 1IT., IepCcoHaNbHbIN KoMIbloTep - 1
mt. (noctyn k cetu «MHTepHeTY), Be6-kamepa Logitech HD C510 - 1 mrt., konmonku Logitech - 1 mr., Te-
CTep KOMIBIOTEPHOH ceTH - 1 mT., Apens - 1 mrT., TenedoH - 1 mT., Habop pyUYHbIX HHCTPYMEHTOB - | MIT.

[epeuens nuIIeH3HOHHOTO TIporpammHoro obecnieuenus: MicrosoftWindows 7 Professional (Ju-
nensuonnoe cornamenue MicrosoftOpenLicense 48358058 ot 11.04.2011), MicrosoftOffice 2007 Pro-
fessionalPlus (JIunenzuonnoe cornamenue MicrosoftOpenLicense 46431107 ot 22.01.2010), AHTHBH-
pycHoe nporpammuoe obecrieuenne KasperskyEndpointSecurity (Jlorosop Ne J[810(223)-12/17 ot
11.12.17).

8.4. JInuieH3MOHHOE MPOrpaMMHoOe o0ecriedyeHune
1. MicrosoftWindows 7 Professional ('K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky npoaykuuu», Mi-
crosoftOpenLicense 49379550 ot 29.11.2011, JToroop Ne 1105-12/11 ot 28.12.2011 «Ha mocraBky
KOMITBIOTEpHOTO 000pynoBanusy», Jlnnensnonnoe coriamenue MicrosoftOpenLicense 60799400 ot
20.08.2012, JIunensuonnoe cornamenre MicrosoftOpenLicense 48358058 ot 11.04.2011).
2. MicrosoftWindows 8 Professional ('K Ne 875-09/13 ot 30.09.2013 «Ha mocTaBKy KOMITbIOTEPHOI
TEXHUKH).



3. Microsoft Office 2007 Professional Plus (Microsoft Open License 46082032 ot 30.10.2009, JIumen3u-
onHoecornamenue Microsoft Open License 46431107 ot 22.01.2010, Microsoft Open License 45207312
ot 03.03.2009).
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