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1. TIlepedyeHb INIAHMPYEMBIX Pe3YyJbTATOB 00yUEeHUS MO AUCIUIINHE,
COOTHECEHHBIX C IJIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOCHHS
o0pa3oBaTeyibHOI MPOrPaMMBbI

1.1. leau 1 3202494 JMCIUILTHHBI

[lenbto ocBOeHMsI yueOHOW AUCUMILIUHBI «CONPOTHUBIEHUE MaTEPHUATIOB SIB-
asiercss (hopMupoOBaHKUE y 00yYaroIerocss KOMIETEHIIMH B COOTBETCTBUU C TpeOOBa-
HUSAMH (pesiepanbHOro rocy1apcTBEHHOro 00pa30BaTENbHOIO CTAaHAApPTa IO CIEIU-
anbHOCTH 23.05.03 «IloaBuKHON COCTaB KEJE3HBIX JOPOTY.

Kypc compoTtuBneHnuss MmaTepuaaoB SBISIETCS OCHOBOM i OOJBITMHCTBA 00-
IICMH)KCHEPHBIX M CHENUAIbHBIX TUCIUTIINH TPH TOJATOTOBKE WHXKEHEpa- CTPOUTe-
7s1. B 3TOM Kypce u3ydaroTcs BCe OCHOBHBIC IIPUHITUIIBI, HCTIONB3YEMBIX TIPU pacdeTe
COOPYKEHUU Ha MPOYHOCTh, yCTOWYUBOCTH U JAehOpMAIIHIO, TPUBOJIUTCS BBHIBOJ BCEX
OCHOBHBIX (POpMyJI, paccMaTpuBarOTCA (U3UYECKUE CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepHaoB, HA OCHOBE KOTOPBIX BBIBOJATCS MPEICTbHBIC YCIOBUS TPOYHOCTH H JIe-
(GhOpMaTUBHOCTH.

3a)1at11/1 N3Y4YCHUA AUCHUININHBI 3aKIHOYar0TCA B TOM, UYTO, U3Y4YHUB AUCLHUILIN-
HY, CTYACHT OOJIZKCH:

HNmetps nipesicTaBneHre 0 MOBEACHUN PA3JIMUHBIX KOHCTPYKIIMOHHBIX MaTEpHU-
aJI0B TIPU JCUCTBUY BHEIIHUX HATrPY30K, IIEPENAIOB TEMIIEPATYP BO BPEMEHH, O CIIO-
cobax M3MEpEeHHUs Pas3IMYHBIX MapaMeTPOB, ONPEICSSIONIMX HAMPSKEHHO - Jedop-
MHUPOBAHHOE COCTOSIHUE KOHCTPYKIIMH, O COCTABJICHUU PACUETHBIX MOJICJIEH U BO3-
MOYKHOCTSIX MX M3MEHEHHUM C IIEIbI0 MOy4YeHHUs Ooyiee JIeTallbHOM MH(opMaIruu, o
KOHCTPYKITUH OOJIBIIIMHCTBA UCIBITATEIFHBIX MAIIMH, O METOAUKE TOJTYICHHUS CTaTH-
CTHUYECKUX JIAHHBIX, O CBOWCTBaX MaTE€pHAJIOB M HA3HAYCHUU MPEACIbHBIX HOpMa-
THUBHBIX 3HAUCHHUH.

3HaTh U YMETh UCIIOJIH30BATh CIIOCOOBI OMPEIeNCHUsT YCUITUH, HATTPSDKSHUN 1
nedopManuii s CTEp’KHEM, MIACTUH M 00O0J0YeK, METO/Abl pacyeTa CTaTUYECKHU
HEOMpPEACITMMBIX CUCTEM B YIIPYTO# U yNPYTO - IJIACTUYECKON CTaauu padoTHhI.

HNmeTh onbIT pacyera CTEp:KHENW HA PACTSKEHUE U CKATHUE, TONEPEUYHBIA U3-
0 U CJIOXHOE CONMPOTUBIIEHHUE, pacueTa IUIACTHUH Ha M3rM0 U3 MJIOCKOCTH U Harpy-
YKE€HUE B CBOEH IMJIIOCKOCTH, pacyeTa HUIUHIAPUIECKIX 000JI0UEK.



1.2. Komnerenuuu ody4yamomerocsi, opmMupyembie B pe3yJibTare
OCBOEHUS TUCUMILIHHBI

HNupukarop Pe3yabTaThl 0CBOCHNSI Y4eOHOM 1M CIUNJIMHBI

OIIK-4. Crioco6eH BBIMOIHATH MPOESKTUPOBAHKUE M PACUET TPAHCIIOPTHBIX OOBEKTOB B COOTBETCTBUH C
TpeOOBaHUSIMU HOPMATHBHBIX IOKYMEHTOB

OIIK-4.6. OueHuBaer 3HATh:
MpeIeIbHOE HAIIPSKEHHO- (- OCHOBHBIC MOHATHS MEXaHUKH TBEPAOTO AePOPMHUPYEMOro Tea;
ne(OPMUPOBAHHOE COCTO- - METOJIBI ONIPEICICHHS YCUIUN U 1eopManuii B 2JIEMEHTaX KOHCTPYKIIUU

SIHHUE DJIEMEHTOB KOH- MIPU Pa3IMYHBIX BUAAX HATPYKCHUS;
CprKI_[I/II/I MallluH HpI/I - MECTOAbBI OLICHKH HpO‘-IHOCTI/I, JKECTKOCTHU U yCTOfI‘-IPIBOCTPI KOHCprKLII/Iﬁ
MIPOBEJICHUU PACUYCTOB M |TIPH PA3IMYHBIX BUAaX JAehopMaIiuii U HarpyKeHHH,
HpOGKTI/IpOBaHI/II/I TCXHU- - COBpCMeHHI)Ie YUCJIICHHBIC MCTOAbI OLICHKHU HpO‘-IHOCTHBIX U II1aCTH4YC-
YECKHX CUCTEM CKHX CBOMCTB KOHCTPYKLIHUH.

YMmerThb:

- CO3/1aBaTh PACUETHYI CXEMY KOHCTPYKLIMH U ONPEIENSITb BHYTPEHHHE
CHJIOBBIE ()aKTOPHI B €€ CEUCHHSIX;

- ONpeAeNATh HANpPSDKEHUS U JeQopMalud B Pa3IUYHBIX CEYEHHUSIX KOH-
CTPYKLMH IIPH PA3HBIX BUAAX HATPYKECHHUS;

- BBIIIOJIHATH [IPOBEPKY IPOYHOCTH B COOTBETCTBUM C TEOPUSMU IPOYHOCTH
1 MaTepualoM KOHCTPYKLINH;

- BBIIIOJIHATD PACUYETHI HA JKECTKOCTh U YCTOMYMBOCTD.

- BBINOJHATH PAacyeTbl MPOYHOCTH M JKECTKOCTH IIPU JTUHAMHYECKOM
Harpy>K€HUu KOHCTPYKIUH.

Baagers:

- METOAMKON HCCIIEJOBaHUS HAIPSKEHHO-Ie(OPMUPOBAHHOTO COCTOSHUS
3JIEMEHTOB KOHCTPYKIIMM MPH IPOCTOM M CIIOKHOM €€ HarpyKEHUU;

- METOZaMU 3KCIIEPUMEHTAIIBHOIO UCCIEA0BAaHUS IIPOYHOCTH U KECTKOCTU
KOHCTPYKIMH MPHU pa3IMYHBIX BUAaX AedopMalinii;

- IpUeMaMH pacueTa KOHCTPYKLUN C UCIIOJIb30BaHUEM COBPEMEHHBIX IIPO-
IPAMMHBIX KOMIUIEKCOB U ITPUKJIAHBIX ITAKETOB;

- METOJAaMH pacyeTa KOHCTPYKLUN Ha MPOYHOCTh, )KECTKOCTh U YCTOWYHU-
BOCTb

2. MecTo IUCHMILNIMHBI B CTPYKTYpe 00pa30BaTe/IbHON POrPaMMBbI

VYyebnas aucturummHa «CONMPOTUBICHUE MaTEPHAIIOB» OTHOCUTCS K 00s13a-
tenpHOM vactu biioka Bl. Jlucuumuuuael (MOIYN)» U SIBISETCS 00s3aTEIbHON IS

U3YyYEHHUS.
Kon HanMeHoBaHMe JUCHHMIINHBI Koasl popmupyembix
AUCHHILIUHBI KOMITeTeHIM U, HH/IH-
KaTopa

OcBaunBaemas AUCHUIIIMHA

b1.0.19 ‘ ConpoTuBiIeHHE MAaTEPUATIOB ’ OIIK-4 (OIIK-4.6)

IpenmecTByomme TUCUMIINHBI

[ et |

I[I/ICIII/IHJII/IHBI, 0CBAMBAECMBIC MAPAJNJICJTIBbHO

et |

Hocaenyoumue JuCHUITHHBI

BrlimmotHeHME | 3a1uTa BRITYCKHOM KBaTU(UKAIN- OIIK-4 (OIIK-4.6)

b3.01 N
OHHOM pabOTHI




3. O0beM TUCHUNIMHBI B 324€THBIX eIHHHUIAX ¢ YKAa3aHUEM KOJIHYeCTBA
aKaJeMH4YeCKUX YacoB, BblJeJsIeMbIX HA KOHTAKTHYIO pa0oTy 00y4alouuxcs ¢
npenoaanaresieM (10 BUAaM y4eOHbIX 3aHATHIT) M HA CAMOCTOATEJILHYIO padoTy
00y4aroIuxcs

3.1. Pacnpenesienne oobeMa yueOHOM JMCHUIIMHBI HA KOHTAKTHYI0
padoTy ¢ nmpenojaaBarejeM U CAaMOCTOATEILHYI0 Pa0d0Ty 00y4alommxcst

Bun yue6Hoi paboTs Bcero vacos no Kypcsl
y4eOHOMY IIaHy 2
OO6m1ast TpyA0EMKOCTb AUCIUTUIMHBL:
- 4acoB 216 216
- 3aYETHBIX E€IUHMUII 6 6
KonrakTHas padora o0y4yarwumuxcs ¢ npemnoaaBaresieM
(Bcero), 4acoB 22,75 22,75
U3 Hee ayoOumopHbvle 3aHAMuUs, 8Ce20 22,75 22,75
B T.4. JIEKIIUHU 8 8
MPAKTUYECKUE 3aHATHS 4 4
nabopaTtopHbIe pabOThI 8 8
KA 0,4 0,4
KD 2,35 2,35
CaMocTosTeIbHAS MOATOTOBKA K DK3aMeHaM 6,65 6,65
B NMEPHOJI IK3AMEHANMOHHOM cecCum (KOHTPOJIb)
CamocTrosiTeJibHAas pa6oTa 186,6 186,6

B TOM YHMCJIC Ha BBIIIOJITHCHUC!

KOHTPOJIbHON pabOThI

pacyeTHO-rpadu4ecKoil paboThl 18 18

pedepara

KypCOBO pabOThI

KYpPCOBOTO MPOEKTA

Buibl npoMexyTOYHOr0 KOHTPOJIS OK3 OK3

Texyuuit KOHTPOIIb (BU, KOJTHYECTBO) PT'P(1) PT'P(1)

4. Coaep:xanue TUCHUIIMHBI (MOAYJIsl), CTPYKTYPUPOBAaHHOE 10 TEMaM
(pa3aesiam) ¢ yka3aHueM OTBEJACHHOI'0 HA HUX KOJUYECTBA AKaJleMHYEeCKHUX Ya-
COB U BH/10B Y4eOHBbIX 3aHATHI
4.1. Tembl U KpaTKoOe co/iepKaHuE Kypca

Tema 1. BBenenune

BHemnue cuiibl U uX Kiaccu(UKalus: MOBEPXHOCTHBIE, 00bEMHBIE U COCpe-
JOTOYEHHBIEC, aKTUBHBIE U PEAKTUBHBIE, MOCTOSIHHBIE U BPEMEHHBIE, CTATUYECKUE U
nuHamuyeckre. OCHOBHbBIE OOBEKTHI, U3yYaeMbI€ B KypcaX CONMPOTUBIIECHUS MaTEpu-
aJIOB Y TEOPUH YNPYTOCTH U MJIACTUYHOCTU: OpycC (CTepkeHb), TIacTuHa, 000I0UKa,
MaccuBHOE Tesl0. OCHOBHBIE CBOMCTBA TBEPAOTO Ae(OPMUPYEMOTO TeNa: YIPYTroCTh,
IUTACTUYHOCTh U noJzydecThb. [ledopmanuu u nepemenienus. Jlepopmanuu auHei-
HBIE U YTJIOBBIE (CIIBUIN).

['unoressl (AOMYIIEHKS) B COIPOTUBIEHUH MAaTEPUAJIOB.

BHyTpeHHue cuiibl U METOJ MX u3ydeHus (Meron ceueHul). HampsbxeHue
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IIOJTHOE, HOPMAJIBHOE M KacaTeabHOE. [ TaBHBIN BEKTOP U IJIABHBIM MOMEHT BHYTPEH-
HUX CWJI B ceUeHUHU. BHyTpeHHue cuioBbie (PakTOphl B MOMEPEUYHOM CEUEHUH Opyca.
ITpononpHBIE U TONIEPEUHBIE CUJIBbI, KPYTALIMN U u3rudarommii MoMeHThl. X BbIpa-
XKEHUS depe3 HampsbkeHus. Buasl npocredmmx aedopmanuil Opyca: pacTsbKeHUe-
c)KaTue, CABMI, KpyueHue, u3rud. Ilonarue o pacuetHoit cxeme 6pyca. Pacuers! no
ne(OpMUPOBAHHOMY U HeAE(POPMUPOBAHHOMY cOCTOsSiHUAM. [IpuHuun HezaBucUMO-
CTH JI€UCTBUS BHELIHUX CHJL.

Tema 2. PacTsizkeHue M c;KaTHe IPSAMOTo Opyca

LentpansHoe pacTsukeHue win cxatue. [Ipogonbubie cuibl. Juddepeniiu-
aJIbHBIE 3aBUCHMOCTU MEXY MPOAOJIbHBIMU CUJIaMHU U HAarpy3Koil. DMIOPbI POI0JIb-
HbIX cui. HamnpsbkeHust B momnepedHblx cedeHHsx Opyca. OCHOBHBIE JOIMYIICHHUS.
Omnropa HanpspkeHuil. HanpsikeHust B ceueHusIX, HAKJIOHHBIX K ocu Opyca. [Ipongois-
Hbl€ U IMONepeyHbie aAedopMannu Opyca. 3akoH ['yka mpHu pacTsyKEHUU U CHKaTHH.
Mopyne ynpyroctu E u koaddunuent Ilyaccona y. Y nivnenue (yKopoueHHe) mpsi-
MOro Opyca MOCTOSHHOTO M MEPEMEHHOro cedeHus. KeCTKOCTh IpU pacTsHKEHUU U
cxaruu. [lepemenienus nomnepeuHsix ceueHuil opyca. Dmopel nepemenieHuil. M3me-
HEHHUE 00beMa MPU PaCTSHKEHUU U CHKATUU.

[ToTenumanbHas sHEprus aedopMaluy OIpy pacTsKeHuu U cxatuu. [lonHas u
yaelibHasg padoTa, 3aTpaunBaeMas Ha Je()OpMUpPOBAHNE MaTepUaa.

Tema 3. MexaHn4ecKHne CBOMCTBAa MATEPHAJIOB IIPH PACTAKEHUN

U C:KATHH

OnpITHOE M3YyYEHHE MEXaHUYECKUX CBOWMCTB MAaTEPHAIOB MPU PACTSHKEHUU U
ckaTuu. JluarpaMMbl pacTsHKEHUSI U CKaTUs IUIACTHYECKUX MarepuasioB (P, At u 9,
€). OCHOBHBbIE MEXAaHMYECKHUE XAPAKTEPUCTUKU MaTepuaa; mpeei nponopiruoHaib-
HOCTH, TIPEJIeNI YIPYTOCTH, TIPEAEN TEeKyUYeCTH M Mpeea IPOYHOCTH (BPEMEHHOE CO-
npotuBieHue). OcobeHHOCTH aeOPMUPOBAHMS U PA3PYyIICHUS TJIACTUYHBIX MaTe-
pHUaJoB MPHU pacTsHKEHUM U cxkatuu. [lmactudeckue aedopmanuu. JIMHUM CKOJIbXKE-
Hus. [loHsiTHe 00 UCTUHHON TUAarpaMMe pacTsKEHUS U cxkaTus. Pazrpyska u moBToOp-
HOe HarpyxxeHue. Haknern. JluarpaMMbl pacTsKEHUS U CKATHSI XPYIIKUX MaTEpUATIOB
U UX OCHOBHBIE MEXaHWYECKHE XapaKTepUCTHUKU. OCOOEHHOCTH pPa3pyIICHUS XPYII-
KUX MaTE€pUAJIOB MPU PACTSIKECHUHU U CKATUM. BIugHuEe CKOpPOCTH HArpy>KEeHUs, TEM-
nepaTypsl U Apyrux (GakTOpoB Ha MPOUYHOCTHBIE XapaKTEPUCTUKU MaTepuaioB. I1o-
HSTHE O BJIUSHHUH PAJUOAKTUBHOTO oOmyudeHust marepuaioB. [locneacTeue (ympyroe
U ractuyeckoe). [ToHaTre o moa3y4ecTu, petakcaluu U JJIUTEbHOU MPOYHOCTH.

CtpouTenbHbIe MaTepuaibl C HETMHEHHONW 3aBUCHMOCTBIO MEXIY JaedopMa-
OUSIMU Y HAIPSDKEHUSIMU. M eXaHW4eCKUe CBOMCTBA HOBBIX CTPOUTEIBHBIX MaTepHua-
0B - TuiactMacc. OCOOEHHOCTH UX TIOBEICHUS TI0]T HAarPY3KOi B 3aBUCUMOCTH OT PSi-
Jla JTOTIOJIHUTENbHBIX YCIOBUM: TEMIIEPATYPhl, BIAXKHOCTH, CKOPOCTU HATPYKEHUA U

Ap.



Tema 4. PacueTsl Ha IPOYHOCTH M KECTKOCTH MPHU PACTAKEHUH U CHKATHHI

OCHOBHBIE MOHATHUSA O MMPOYHOCTH, HAJIEKHOCTH U JIOJITOBEYHOCTH KOHCTPYK-
nui. Pa3nuunbie B3MIAABI HA MPENEIbl HArpyKeHus. MeToasl pacdera 1o JOIycKae-
MBIM HaNpsDKEHUSM, pa3pyllaeMbIM Harpy3kaM U MpeAesbHbIM COCTOSIHUAM. Koad-
(UIMEHTHI 3aMackl MO HAPSLDKEHUAM U Harpy3kam. TeXHUKO-?5KOHOMUYeCcKHe (akTo-
pBL, BIMAIOIINE HAa 3HaueHHe Kod(¢uiuueHTa 3anaca. OCHOBHBIE BUIBI 337ad B CO-
IPOTUBJIEHHE MaTEpUAJIOB: MPOBEpKAa MPOYHOCTH, MOAOOP CEUEHUS, ONpEIeTICHHUE
JIOTTyCKaeMOM Harpys3ku (Tpy30I0JIBEMHOCTH) pa3IudHbIMU MeTonamu. Ciydail He-
PABHOMEPHOI'O pacupeieieHUus HOPMaIbHBIX HANPSIKEHUH B MECTAX PE3KOT0 H3Me-
HEHUS TOTMEpeuHbIX ceueHui Opyca. KonneHTpaius HanpspkeHUd U KO3 PHUIIMEHT
KOHIICHTpAalMU. BiusHUEe KOHLEHTPALMU HANPSKEHWHA HA MPOYHOCTH MPHU CTAaTHYE-
CKOM Harpy3ke. YueT cCOOCTBEHHOI'O Beca IMPHU PACTSHKEHHHM U cxkaTuu. lloHsTre o
Opyce paBHOro conpoTuBieHUsl. CTaTUYECKN HEONPEAEIUMbIE 3aJJaUH MPU PaACTKE-
HAA W CKaTuW. PacdeTel Ha Harpy3ky, TemMmeparypy W NPUHYIUTEIbHBIE HATATH.
[IpenenpHbIe HATPY3KHU I CTATUYECKU HEONIPEAECIUMBIX CUCTEM.

Tema 5. Ill1ockoe HANPSIZKEHHOE COCTOSTHHE

[loHsiTHE O TJIOCKOM HANpPSKEHHOM COCTOSIHMM B Touke. OOmui ciaydait
IJIOCKOTO HANPSKEHHOI'O COCTOSHMS. 3aKOH IAPHOCTH KAacaTeJIbHBIX HAINPSKCHUM.
Hanpsbkenuss Ha HaAKJIOHHOM TuIoanke. ['aBHbIE TUIOIIAAKU U TJIaBHBIE HaIpsKe-
Husa. [lnomanku ¢ HamOONBIIMMHU KacaTeNbHBIMH HaNpsDKEeHUsIMU. BenuunHa
HauMOOJIbIINX KacaTelIbHbIX HaNpshkKeHUWH. 3akoH ['yka Mmpu MIOCKOM HampsKEeHHOM
COCTOSIHUHU.

Tema 6. CaBur

Hanpsixenus u nedopmaruu npu ciasure. 3akoH ['yka npu casure. Moayib
capura G. 3aBucumocth Mexay G, E m p  nmns mzorpomHoro tema. HemsmeHHOCTH
o0bema nipu casure. [loHsATHE O pacyeTe Ha MPOYHOCTD 3aKJICMOYHBIX U CBAPHBIX CO-
CAUHEHUN.

Tema 7. 'eoMeTpruecKkue XapaKkTepuCTHKH MONEPEYHbIX CeYeHMil

OceBoii, MOJSPHBIN U IIEHTPOOCSIKHBIM MOMEHTHI MHEPITUU. 3aBUCUMOCTh JIJIS
OCEBBIX U MOJSPHBIX MOMEHTOB HHEpUHH. OCEeBbIE MOMEHTBI MHEPLUU JJIS IPSMO-
YTOJIbHHUKA, TPEYTOJIbHUKA, KPyTa U KOJIbIla. 3aBUCUMOCTb MEXI1Y MOMEHTaMU UHEP-
LIUH 715 TapajviebHbIX oceil. I3MeHeHne 0ceBbIX U IEHTPOOEKHBIX MOMEHTOB
VHEPLIUY IIPU IIOBOPOTE KOOPAUHATHBIX Oce. [ 1aBHbIe ocu nHepLuu. I naBHbIE MO-
MEHTBI HHEpLIUH. BhIUKCIIEHE MOMEHTOB MHEPLIMH CJIOXKHBIX npoduiiei. Paguyc
VHEPLUU.

Tema 8. Kpyuenue

BHemHne cuiibl, BBI3BIBAIOIINE KPYUEHHUE MPSMOro Opyca. DMopbl KPyTAIIMX
MomeHTOB. Kpydenue npsimoro Opyca Kpyrjoro nomnepeyHoro ceueHus. OCHOBHBIE
nomyuieHus. HampsbkeHuss B MonepevHbIX CeYeHHsiX Opyca. Yrosl 3aKkpydyuMBaHMSL.
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JKecTkocTh nipyu KpydeHUHU. [ TaBHBIE HANIPSKEHUsSI U TJIaBHBIE TUIOIIAAKU. Buasl pas-
pYLIEHUI IpU KPYYEHUH Opyca KPYIJIOro MONEpEeYyHOro CEUYEHUsl U3 pa3HbIX MaTepu-
asioB. Tpu BHJa 3a/1ay IpU KPYYECHHUU: OIIPENEICHNE HAIIPSHDKEHUM WM YIJIOB 3aKpy-
YUBaHUs, 1OA00p CEYEHUU W BBIUMCIEHHME JOIYCKAEMOT0 KPYTAIIEr0 MOMEHTa IO
IIPOYHOCTH U KECTKOCTH. Pacuer CIUIOMIHBIX U IOJBIX BAJIOB HA MPOYHOCTH U JKECT-
KOCTh 10 MOIIIHOCTH M 4acTOTe BpalleHus Bajna. [loTeHunansHas sHeprus aegopma-
MU Npu KpydeHnd. CTaTUYECKN HEOIPEAECIMMBbIC 3aa4l IIPU KPY4YeHUH. YTIPYyTro-
IUTACTUYECKOE KPYUEHHUE Opyca KpyIJIoro nonepevHoro ceyeHus. OnpeneneHue mnpe-
JIENbHOM HecyIIel crocoOHoCcTH. PacdeT MMIMHAPUYECKUX PYKUH C MaJIbIM IIaroM.
Kpydenne OpycbeB NpsIMOYTOJBHOTO cedeHusl. KpydeHne crepikHel, ceyeHue KOTo-
PBIX COCTABJIEHO U3 HECKOJIBKUX Y3KHX MPAMOYTOJIbHUKOB. KpyueHnEe TOHKOCTEHHBIX
CTEP)KHEW 3aMKHYTOTO MPOpUIIs.

Tema 9. U3rud

N3ru6 npsimoro Opyca B INIaBHOM MJIOCKOCTU. BHENIHUE CHIlbl, BBI3bIBAOIINE
u3ru6. Buasl Harpy3ok. Onopsl U ONOpHBIE peakuuu. BHyTpeHHHE CUIIOBBIE (PaKTO-
pBI B IIOTIEPEUYHBIX CEYEHUSAX Opyca npu u3rude: n3rudarinii MOMEHT U MoNepeyHas
cuia. Yucreiid u nonepeunsiid n3rud. uddepennunanbrbpie 3aBUCUMOCTH MEXIY U3-
rUOAOIMM MOMEHTOM, MONEPEYHON CHJIOW M MHTEHCUBHOCTBIO PaCIpEIeSIEHHBIX
Harpy3ok. OMIOpbl M3rMOallMX MOMEHTOB U monepeuHbix cuil. HopmanbHbie
HANpsDKEHUs. IpU 9YUCcTOM u3rude. OCHOBHbBIE AOMYIIEHUS. 3aBUCUMOCTbh MEXAY U3-
ru0aroluM MOMEHTOM U KPUBU3HOM ocu n3oruyroro Opyca. XKectkocTs npu nusruoe.
dopMyIia HOpMaAIbHBIX HaMpsbKeH. PacripocTpanenne BHIBOIOB YUCTOTO U3ruba Ha
nornepeuHblil u3rn6. KacarenbHbie HanpsKeHUs: Mpy u3rude OpycheB CILIONIHOTO Ce-
yenus (popmyna J[.M.Kypasckoro). Kacarenpabie HanpspkeHus npu u3rude. Tpaek-
TOpPUU TJIaBHBIX HampsikeHui. [lonstue 06 u3rube Opyca TOHKOCTEHHOTO TPOQuIIs.
entp u3ruba. [loTeHunanbpHas sHeprus. Ynpyrormiactudeckuii uarud opyca. Ilna-
cTuueckuil mwapHup. OnpeneneHue Hecyle cnocooHoct 6anok. Pasrpyska u ocra-
TOYHbIE HaIpsKeHUs U aedopmaiuu. PacyeT Ha NpOYHOCTH NpU U3rHOE MO JOMyCKa-
€MBIM HaIPSHKEHUSIM, 110 pa3pyIIAIONIMM Harpy3KaM M MO MPEAeTIbHbIM COCTOSIHUSIM.
Tpu Buza 3aa4: MPOBEpPKa MIPOYHOCTH, ONPEICICHUE Pa3MEPOB CEUCHHUs, Oonpeee-
HUE MaKCUMaJbHOW HArpy3KH IO YCIOBHMIO MPOYHOCTH. PaimonanbHoe ceyeHue Oa-
nok. [lorennmansHas sueprus nedopmaruu npu u3rude. M3rud 6pyca nmepeMeHHOTo
ceueHnus. [loHsTHe 0 pacyeTe COCTaBHBIX (CBApHBIX W KJIEMaHbBIX) Oanok. M3rub Oa-
JIOK U3 Pa3HOPOJHBIX MaTepuasioB. [lonsTHe 00 m3rnbe Oanok M3 MaTepUANIOB, HE
cieayromux 3akony I'yka.

Tema 10. Onpenesienne nepeMenieHni Npu u3ruoe

HuddepennmanbHoe ypaBHEHHE OCH U30THYTOro Opyca. TouHoe W mpuoIIn-
KEHHOE ypaBHEHHUE KpuBHM3HBI. HemocpencTtBeHHoe mHTerpupoBanue nuddepeHiu-
aIbHOTO ypaBHeHus. [ pannunbie ycnoBus. MeTo HadaabHBIX apaMmeTpoB. Omnpene-
JIeHHE TMEepeMEeIeHUIl U yriIoB MOBOPOTAa B Oalkax Mpu MOMOIIM 0OmIeil GpopmyIibl
Mopa. Onpenenenue nepemenieHnii Opyca nepeMeHHOro CeUCHUSI.



Tema 11. U3rud craTu4ecky HeonpeaeJauMbIx 0aJ10K

Cratnyecku HEONpPEAEMMbIE OJHONPOJIETHbIE OalKM M MHOTONPOJIETHBIE
oanku. Jlumaue HensBecTHble. CTENEHb CTaTUYECKON HeomnpeaeauMoctu. OCHOBHaA
CUCTEMA. YPABHEHUS IEPEMELICHUN I ONPEAEICHU JINIIHUX HEU3BECTHBIX. [1oHs-
THE 00 0COOCHHOCTSX pacueTa Hepa3pe3HbiX 0anok. Omnpesenenre Hecylen crnocoo-
HOCTH CTaTUYECKH HEOPENEIUMbIX 0aJOK.

Tema 12. Ci10:xHO€ CONPOTUBJIEHHE

OOmuit cimyvaii 1elicTBUS BHEIIHUX CUJ Ha Opyc. BHyTpenHue cunosbie (ax-
TOPBbI U UX 3IIOPHl B IVIOCKUX U MPOCTPAHCTBEHHBIX JIOMaHbIX OpychbeB. Xapakrep-
HBIE€ CIy4yau CJI0)KHOTO CONPOTUBIIEHUS MPSIMOro Opyca: KOCOM M3rud, BHELIEHTPEH-
HOE JIEHCTBUE NPOAOIBHON CUIIbI, M3rH0 U KpyueHue. HopMaibHble HapsKEHUs MpU
KOCOM u3rube. Omiopa HOPMaJIbHBIX HamnpsbkeHuid. CuiioBass M HyJieBas JIMHHM.
HauGomnwimue Hanpspkenus. [lon6op cedenuit mpu kocom uzrude. OnpeaeneHue mnpo-
ru0oB. HopmanbHble HanpsKE€HUs NMPHU BHELIEHTPEHHOM JEHCTBUM IPOJOJIBHOM CH-
JIpl. DMIOPBl HOPMaIbHBIX HanpsokeHUH. CHIToBast U HyJIeBas JIMHUU. SIIpO cedeHUs.
Y4er npoaoabHON CHIIBI B IUIACTHYECKOM MIapHHUpe. OnpeneseHue npeaenbHOu He-
CyIllel cCOCOOHOCTHU MPHU BHEIIEHTPEHHOM JEHCTBUU NPOAOJIbHON cuiibl. [loHsiTHE O
NpeIBapUTEIbHOM HanpspkeHun Oanok. OpHouneHHas ¢GopMmysia HOpPMaJbHBIX
HaIIpSUKEHUM B CEUEHUU YEpe3 SIAPOBbIE MOMEHTBI IIPU IEVCTBUH MTPOJOIBHON CHUJIBI
B [VIABHOM MJIOCKOCTU. HanpspkeHust B MONEpevyHoOM CEYeHUH MPU U3THOe U KPYYEHHUH
Opyca ¢ KpyIJIbIM MONEpEeYHbIM CeuyeHueM. [naBHble HampskeHHus. PacueTHble
HANpsDKEHUSI IO HEKOTOPBIM TMIIOTE3aM MPOYHOCTH U IlacTUYHOCTU. M3rub u kpy-
yeHue Opyca ¢ MpsIMOYTOJIbHBIM MONIEPEUYHBIM CEUEHUEM. YUeT MPOI0IbHOMN CHUIIBI.

Tema 13. YcTOMYHBOCTD CKATHIX CTepP:KHel (MPOI0JbLHBIH M3rud)

[TonsiTue 00 yCTOMYMBBIX M HEYyCTOWYUBBIX (hopmax paBHoBecus. Kpuruue-
CKHME Harpy3kHu. Y CTOWYMBOCTh CXKAThIX CTEpKHEW B ynpyroil craauu. @opmyna Dii-
Jepa i CTePKHS C MAPHUPHBIMU OMOPaMH 1O KOHIIAM (OCHOBHOM ciiydail). Yuer
JIPYTUX BUAOB 3akperuieHus. [loHsTre o THOKOCTH U MPUBEICHHOMN IIIUHE CTEPKHS.
®opmyna Diinepa, 3anmuchbiBaeMas 4Yepe3 MPUBEACHHYIO IMHY cTepxkHs. [Ipenen
npuMeHUMOCTH (opmynsl Dinepa. [loTeps ycTOWYMBOCTH TIpH HAMpPSIKEHUSAX 32
IIPENEIOM NMPONOPUMOHAIBHOCTH MaTepuana. PopMysia KpUTHUYECKONH CHIIBI DJHIeC-
cepa - Scunckoro. ['paduk KpUTHYECKUX HAMPSHKEHUN B 3aBUCUMOCTH OT THOKOCTH
crepkHd. [IpakThueckuii MeTo pacuera CKaThIX CTEP>KHEW Ha MPOJOJbHBIN U3rHO0.
Tabnuupbl kodpPuimeHToB mpoaonabHOro u3rnda . IloHsTe o pacuere cOCTaBHBIX
CTEpPKHEH.

Tema 14. PacueTsl IpM HEKOTOPBIX AUHHAMMYECKUX HATPY3KaX

[TonsiTve 0 TMHAMUYECKOW HArpy3ke U AMHaAMUYECKOM Kod(duumeHre.
[Tonwem u onmyckanue rpysa ¢ yckoperueM. Mcnons3oBanue npunnuna Jlamamoepa.
VY nap 00 ynpyryro CUCTEMY C OJHOM CTETIeHbIO CBOOO b, PacueT mo OanmaHcy sHep-
run. [IpogonbHbIif 1 onepedHslil yaapsl no Opycy. [IpubnnxeHHbIN y4eT Macchl

Opyca npu yaape. BHe3anHoe npuiioxxeHne Harpy3Ku.
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4.2. Conep:kaHue TUCIHHUIIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE 10 TEMaM

Hasganus pa3nenos u tem

Bcero yacos

Bupl yaeOHBIX 3aHITUHN

mo y4eOHO- KonrakTHas pabora CPC
My TUIaHY (AynuTopHas paboTa)
JeKUUU | MpakTu- | Jabopa-

YEeCKUe TOPHEIE

3aHSTHS paboThI
Tema 1. Beegenue 7 1 6
Tema 2. PacTsixeHue u coxaTue nps- 11 1 10
Moro Opyca
Tema 3. Mexannyeckue CBOKWCTBA Ma- 16 1 15
TEPHUAJIOB MPHU PACTHIKECHUHN U CKATHH
Tema 4. PacdeTsl Ha MPOYHOCTH U
YKECTKOCTb P PACTSLKEHUHU U CKa- 28 1 1 1 25
TUU
Tema 5. [1mockoe HAPSIKEHHOE CO- 16 16
CTOSIHUE
Tema 6. Cosur 6 6
Tewma 7. ['eomeTpruueckue xapakTepu- 16 1 15
CTHKH TIOTIEPEYHBIX CCUCHHIA
Tema 8. Kpyuenue 7 1 6
Tema 9. U3ru6 24 1 1 2 20
Tema 10. Onpenenenue nepemerte- 9 9
HUi pu n3rude
Tema 11. 3ru6 craTudecku 29 1 1 20
HEONpeACTUMBIX OaIOK
Tema 12. Crio’)xHOE COPOTHBIICHUE 25 1 1 23
Tema 13. YcTOMUHUBOCTD CKATHIX 8 1 1 6
cTeprkHeH (MPOoI0JIbHBIN U3TH0)
Tema 14. PacueTsl mpyu HEKOTOPBIX 116 1 1 9.6
JTUHAMHUYECKHUX Harpy3kax
KA 0,4
K9 2,35
Kontposb 6,65
UTOI'O 216 8 4 8 186,6

4.3. TemaTuKa NPAKTHYECKUX 3aHATHI

Tema MMPAKTUYCCKOI'0 3aHATUSA

KonuuectBo yacon

1. PacueTsl Ha IPOYHOCTH U JKECTKOCTh MPH PACTSIKEHUH U CXKAaTHH ¢ To- | 1
Monibio mporpammsl POLUS

2. N3rub c nomompto nmporpammel POLUS 1
3. U3rub cratnyecku HEOMpeneTUMBbIX 0aI0K C TTOMOIILIO MPOTPAMMBbI 1
POLUS

4. PacdeTsl Ipy HEKOTOPBIX THHAMHYECKUX HArpy3Kax 1
BCET0 4
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4.4. TemaTuka 1200paTOPHLIX padoT

Tewma mabopatopHOit paboTHI

KomnnuectBo
4acoB

1. PacTspkeHue u cxxaTue IpsiMoro Opyca ¢ IOMOIIBIO MPOTPaMMBbI
Coloombus

2. MexaHn4YeCKHE CBOWCTBA MATEPUAIIOB [IPU PACTSHKCHUH M CIKATHH C T10-
MoIibto nporpammbel Coloombus

3. PacueThl Ha MPOYHOCTD M HKECTKOCTh MPH PACTSHKCHUH M CIKATHU C T10-
MoIibto nporpammbel Coloombus

4. Kpyuenue ¢ nomouipro nporpammsl Coloombus

5. U3ru6 ¢ momoiipto mporpammbel Coloombus

6. CJ10)KHOE COMPOTUBJICHUE C MOMOIIBI0 TporpamMbl Coloombus

7. YcToiuuBOCTh ¢ moMoInkko mporpammel Coloombus

BCETO

®© (RPN~

4.5. TemaTnka KypcoBbIX padoT (IPOEKTOB)

KypcoBsie paboThI (IPOEKTHI) yUEOHBIM MIJIAHOM HE MPEAYCMOTPEHBI.

4.6. TemaTuka KOHTPOJIbHBIX PadoT

KOHTpOJII)HBIe pa6OTI)I y‘-I€6HI>IM IIJIaHOM HC ITPCAYCMOTPCHEI.

4.7. TemaTuka pacyeTHO-TpauuecKoil padoTbl

1. PactspkeHue u cxxaTue npsmoro opyca

2. 'eomeTpryecKue XapakTePUCTUKU MOTIEPEYHBIX CEUSHU
3. N3rub: mogbop ceueHus U BEIYMCICHHUE TTepEeMEIICHUH

4. Pacuer BHEIIEHTPEHHO CKAaTOTO CTEPKHS

5. Pacuer c:kaToro cTep:kHs Ha yCTOMYHUBOCTh

6. Pacuer Oasiku Ha BBIHYXICHHbIE KOJICOAHUS
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5. YueOHO-MeTOHUECKOE 00ecneueHue
JJIS1 CAMOCTOSITEJIbHOM PadoThl 00yUYAKOIIMXCS 10 TUCHHUILIHHE
5.1. PacnpenesieHue 4acoB M0 TeMaM U BHAaM
CaAaMOCTOATEIbHOH Pad0ThI

Pa3nensl u TeMEI

Bcero yacos o
y4eOHOMY IUIaHY

Buna camocrostenbHOM paboThI

CaMOCTOSITEeIbHOE HM3YYEHHE OT/ACIbHBIX
TeM ydeOHoW nuTeparypbl. Pabora co

Tema 1. Beenenue 6 CIIPaBOYHOM UM CHELUATBHOM JIUTEPATYpPOH.
IlogroroBka K IIPOMEKYTOYHOM arTecra-
IIMM ¥ TEKYyIIeMy KOHTPOJIIO 3HAHUHI
BrimonHenne pacueTHO-rpaduuecKoil pa-
Tema 2. PacTsbienue u ciarue 10 60ThL. TI0ArOTOBKA K MPOMEKYTOYHOM aT-
npsvoro 6pyca TECTAlMK M TEKYIEMY KOHTPOII 3HAHHIA
Tema 3. MexanmuecKie CBO- Brimonnenue pacdetrHo-rpaduveckoil pa-
CTBA MATEPHATIOB MPH PACTSIKE- 15 60tb1. [loaroToBKa K MpOMEXyTOUHOM ar-
HUH H COKATHI TECTALMU U TEKYIIEMY KOHTPOJIIO 3HAHUH
Tema 4. Pacuersi HA IPOTHOCTH Brimonnenue pacquHo-rpaq)qucxoﬁv pa-
M KECTKOCT TIPH PACTANKCHIH H 25 60tb1. [ToAroTOBKA K MTPOMEKYTOUHOU ar-
COKATHI TECTALMU U TEKYIIEMY KOHTPOJIIO 3HAHUH
CamocTosITeNnbHOE H3YYEHHE OTACIbHBIX
TeM y4yeOHoM nuTeparypsl. Paborta co
Tema 5. Ilnockoe HampsbkeHHOe 16 CIIPaBOYHOM M CIENUATBHOM JUTEPATYpPOA.
COCTOSHNC [ToAroToBKa K MPOMEXKYTOYHOM AarTecTa-
IIUH U TEKYIIEMY KOHTPOJIIO 3HAaHUH
CamocTosATeNbHOE HW3YYEHHE OTJIENbHBIX
TeM ydeOHOW muTeparypsl. Paborta co
Tema 6. Csur 6 CIIPaBOYHOM M CHELUAIBHON JIUTEPATYPOU.
IlonroToBka K MpPOMEXKYTOUHOM arTecTa-
IIUU U TEKYIIEMY KOHTPOJIIO 3HAHUH
Tema 7. TeoMeTprdeckue xa- Boinonnenue paC‘{eTHO-Fpa(l)I/I‘IeCKOflv pa-
PAKTEPHCTHKH TIONEPETHBIX Ce- 15 60Thl. [ToaroToBKa K MPOMEKYTOUHON ar-
YeHMi TECTAIlMU U TEKYIIEeMY KOHTPOJIO 3HAHUH
CamocTosATeNbHOE HW3YYEHHE OTIIENBHBIX
TeM yueOHOW nuTeparypel. Paborta co
Tema 8. Kpyuenue 6 CIIPaBOYHOM M CHELUATBHON JIUTEPATYPOH.
IlonroToBka K MPOMEKYTOUHOM arTecTa-
IIUU U TEKYIIEeMY KOHTPOJIIO 3HAHUH
BrimonHenue pacdetrHo-rpaduueckoil pa-
Tema 9. U3ru6 20 60Tel. [loaroToBka Kk MpPOMEKYTOUHOU aT-
TECTAlMU U TEKYIIeMY KOHTPOJIIO 3HAHUHN
BrimonHenue pacdetrHo-rpaduueckoil pa-
Tema 10; Onpenenenne nepe- 9 60T1hI. [TonroToBKa K TIPOMEKYTOUHOU at-
Meennii mpu n3rnbe TECTAIMK M TEKYIEMY KOHTPOJIIO 3HAHHM
CamocCTosITeTbHOE H3YYEHHE OTACTbHBIX
TeM YyueOHOW mureparypsl. Paborta co
Tema 11. M3rub crarudeckn 20 CIIPaBOYHOM M CHENUANBHOI JTUTEPaTypOil.

HEONPEIeTUMBIX 0aIoK

ITogroroBka K MPOMEXKYTOYHOM arrecra-
LMY ¥ TEKYNIEMY KOHTPOJIIO 3HAaHUHI

12




CaMoCTOATENBHOE HU3YYEHHE OTIENbHBIX
TeM Y4eOHOH mnuTeparypbl. BolnonHeHnue

Tema 12. Cnoxmoe conpoTus- 23 pacyeTHO-rpaduueckoii  pabotsl. Iloaro-
jieHne TOBKA K IPOMEXKYTOYHOM aTTeCTalMd |
TEKYIEMY KOHTPOJIIO 3HAHMI
CaMOCTOATENFHOE H3Y4EHHE OT/EIBHBIX
Tema 13. VeToRUMBOCTE Ciia- TeM y4eOHOM JMTepaTyphl. Beimonnenue
TBHIX CTEPXKHEI (IIPOIOIBHEIH 6 pacuetHo-rpaduueckoit pabotel. Iloxaro-
u3rHo6) TOBKa K NPOMEXKYTOYHON aTTeCTaluM |
TeKyIIeMy KOHTPOJIIO 3HAHMIA
CaMOCTOSATENEHOE H3Y4EHHE OT/ENBHBIX
TeM Y4eOHOH muTeparypbl. BolnonHeHue
Tema 14. Pacuetsl npu HekoTo- 9,6 pacueTHO-rpaduueckoii padotsl. Iloaro-
pbIX AMHAMICCKHUX HAIPY3KaX TOBKA K IPOMEKYTOYHON aTTECTAlUH H
TEKYIIEMY KOHTPOJIIO 3HAHMI
Htoro 186,6
5.2. Ilepedennb y4e0HO-MeTOANIECKOr0 00ecnedeHus AJIsi CAMOCTOATe b~
HO¥i pa0oThI CTYICHTOB ¢ YKA3aHHEM MECTa MX HAXO0MKICHMSA
- yueOHasl uTepaTypa — Oubnmoreka guimana;
- MCTOANYCCKUC PCKOMCHAAINH IIO0 BBIIIOJIHCHHIO paCLIGTHO'Fpa(bI/IquKI/IX pa-
0oT;

- MCTOANYCCKUC PCKOMCHIAINH 10 CAMOCTOATCIIbBHOMY U3YUCHHUIO TCOPCTHUYC-

CKOT0 Marepuaia — caT puinania.

6. @OoH/1 OLIEHOYHBIX CPEACTB /IJIsi MPOBeAeHUs MPOMEKYTOUHOM aTTecTAIMN
00y4aroIuXCcs M0 JUCHUIJINHE

Buipl O1IeHOYHBIX CPEJCTB \ KonngectBo
Texynmit KOHTPOJIb
PacueTHo-rpaduueckas pabora ‘ 1
[IpomeKyTOUHBIN KOHTPOJIb
OK3aMeH 1

@DOHJT OIIEHOYHBIX CPEACTB MPEICTABIICH B MPUJIOKEHNUU K pabodel mporpam-

MC€.
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7. IlepeyeHb OCHOBHOW U J0NOJHHUTEILHON JUTEPATYPHI

7.1. OcHOBHAas1 JUTEpaTypa

ABTOpBI, cOCTa- 3arnaBue W3 narenbcTBo, roa Konnu-Bo
BUTEIIN
JI1.1 | Crenun IL.A. Conporusnenue ma- | CII0.: Jlans.- 2014.- 320 c. Jnek-
TEpUaJoB: y4eOHUK Pexum nocryna: TPOHHBII
http://e.lanbook.com/book/31 | pecypc
79
JI1.2 | II. A. [aBnos, JI. | ConpoTHBiIcHUE Ma- Canxr-Tlerepbypr: Jlan, Dek-
K. I[TapmwuH, b. E. | Tepuanos : yueOHUK gg}}r?a— 556 c. Pesxnm no- TPOHHBIN
I\A/I-eﬁg; ;?{Be’f;' https:/e.lanbook.com/book/L | P P°
noj peaakuuen b. 16013
E. MenbHuKOBa.
JI1.3 | b. E. MenbHukos, | ConpoTuBiieHuE Ma- Cankr-IlerepOypr Jlans, | Onek-
JI. K. [Tapmiun, A. | TepuanoB : yaueOHUK 2020. — 576 c. Pexwum | TpOHHBIN
C. Cemenos, B. JOCTYTIA: pecypc
A. llepctHeB https://e.lanbook.com/book/1
31018
7.2. JlonoJTHUTeIbHAS JUTEPATYypa
2.1 | Kpusomanko C. | Comporusienne Mma- MOCIEBaZ M31aTenseTBo | oo
H. TepuanoB: yueOHUK u | FOpaiit, 2_020. — 397 C. — | rpoHubii
MpaKkTUKyM Jutst By30oB | https://urait.ru/book/soprotivi pecype
enie-materialov-449918
o | Aukosua I'. M., | Comporusienne ma- Mocvaa: M31aTenseTBO | o
Munun JI. C., | tepuanos. Pykosoa- | IOpaiir, 2_020. — 324 C. — | tponHbIi
BunokypoB A. U. | ctBo k pemienuto 3a- | https://urait.ru/book/soprotivl pecype
; Hon pexn. Mu- | nau B 2 4. Yacts 1: | enie-materialov-rukovodstvo-
uuna JI.C. yueOHOe mocobue st | k-resheniyu-zadach-v-2-ch-
BY30B chast-1-454162
.3 | Aukosua I'. M., | Comporusienne ma- Mocvaa: M31aTenseTBO | o
Munun JI. C., | Tepuanos. Pykosoa- | IOpaiir, 2_020. — 299 C. — | tponHbIi
BunokypoB A. U. | ctBo k pemienuto 3a- | https://urait.ru/book/soprotivl pecype
; Hon pexn. Mu- | nau B 2 4. Yacts 2: | enie-materialov-rukovodstvo-
uuna JI.C. yueOHOe mocobue s | k-resheniyu-zadach-v-2-ch-

BY30B

chast-2-454244

1.Odunmanbubiii callT Gpunuana.
2. DnexTpoHHas OUOIMOTEYHAsI CUCTEMaA
3. ITouckoBeie cuctemsl «AHaeke», «Google» mist noctyna K TeMaTuueckuM HHQop-

MAI[MOHHBIM pECypcam.

8. Ilepeuens pecypcoB HH(POPMAIUOHHO - TEJIEKOMMYHHKAIIMOHHOM CeTH
"UHTepHeT'", HEOOXOAUMBIX /IJIsl 0CBOEHMSI JUCHUIINHBI

9. MeToanueckne yKa3aHus JJisi 00y4aIOIUXCsl M0 OCBOEHUIO JUCHMILIUHBI

JIEKIHA, Ta00PaTOPHBIX U MIPAKTUUYECKUX 3aHSITHM.

3aHATHS 110 JUCHUITIIINHE ((COHpOTI/IBJ'IeHI/Ie MAaTCpHAJIOB» IIPOBOAATCA B BUAC

1. JlekunoHHBIM Marepuan PEKOMEHIYETCs KOHCIIEKTUPOBaThb. Y CTyIEHTa

JOJIDKHA OBITH TCTpaab U MMCbMCHHBIC IIPUHAJIC)KHOCTHU IJIS1 BCACHWA KOHCIICKTA.
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http://e.lanbook.com/book/3179
http://e.lanbook.com/book/3179
https://e.lanbook.com/book/116013
https://e.lanbook.com/book/116013
https://e.lanbook.com/book/131018
https://e.lanbook.com/book/131018
https://urait.ru/book/soprotivlenie-materialov-449918
https://urait.ru/book/soprotivlenie-materialov-449918
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-1-454162
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-1-454162
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-1-454162
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-1-454162
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-2-454244
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-2-454244
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-2-454244
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-2-454244

2. TlpakTrueckue 3aHSATUS MPOBOASTCA B BHUJE PEILICHUS 3a7a4 MO MPOAeH-
HBIM TEMaM KaK BPY4YHYIO, TaK U C TIOMOIIbI0 KOMIIBIOTEPHBIX MTPOTPAMM.

[Ipy moaroroBke K MPaKTHUUYECKUM 3aHATHSIM 10 JAUCHUILIMHE HEOOXOIMMO
H3YYUTh PEKOMEHJOBaHHBIN JIGKTOPOM Marepuall, UMEeTh IpH ce0e¢ KOHCIEKTHI COOT-
BETCTBYIOIIUX TEM U HEOOXOIUMBINA CIIPABOYHBIA MaTepHall.

3. JIabopaTopHbie pabOTHI MIPOBOAATCS B KOMIBIOTEPHOM KJIacCe€ B BHUJE DKC-
MIEPUMEHTOB ¢ 00pa3llaMu C MOMOIIBIO COOTBETCTBYIONICH MporpaMMbl. biiaHku mist
3aIIOJTHEHHS TTOTYYEHHBIX YKCIEPUMEHTAIBHO 3HAYCHUIN BBIJIAIOTCS IPEMOJABATEIIEM.

B pamkax camocTosiTebHOM pabOTHI CTYICHT MOJDKEH BBITIOJIHUTH OJIHY pac-
yeTHO-rpaduieckyro pabory. IIpexkae dem BBIMOTHATH 3aJaHUS  PACUCTHO-
rpaguveckoil paboThl, HEOOXOIUMO H3YYUTh TEOPETHYECKUN MaTepuaj, O3HAKO-
MHUTBCS C METOJAMYECKUMHU YKa3aHUSIMU 1O BbINIOJHEHUIO PI'P. Beinosinenue u 3amu-
Ta pabOThI SBJISIIOTCS HEMPEMEHHBIM YCIIOBHEM IS IOMyCKa K 3k3ameHy. Bo Bpems
BBITIOJTHEHHUS pacyeTHO-rpaduuecKoil paboThl MOKHO MOJTYYUTh TPYIIIOBBIC HIIM UH-
JTUBUNYTBHBIC KOHCYJIBTAMH Y IPENOIABATENA.

[Ipy mOATOTOBKE K AK3aMEHY HYKHO M3YUYHUTh PEKOMEHIOBAHHYIO JIUTEPATYPY,
JICKIIMOHHBIN MAaTEPHAIL.

10. Ilepeyenb nHGOPMANUMOHHBIX TEXHOJIOT U, IPOrPAMMHOI0 o0ecriedeHus U
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX
NpPH OCylIeCTBJIEHUH 00Pa30BaTEJLHOI0 NMPolecca Mo AUCHHIJINHE

[Tpu ocymecTBneHNN 00pa30BATENBHOTO MPOLIEcca MO TUCIUIUIMHE HUCIIONb3Y-
I0TCS CIISAYOIIHEe HHPOPMAIIMOHHBIE TEXHOJIOTHH M IIPOTPaMMHOE 00€CTICUCHHE:

- JJI TPOBEACHUS MPAKTHUYECKHUX 3aHATHH MCHoib3yeTcst mporpamma POLUS,
UMEIONIAsCs B CBOOOIHOM JIOCTYIIE B MHTEPHETE.

- JUIS TIpOBENEHMs JTabOpaTOPHBIX PadOT MPUMEHSETCS JIMIIEH3UOHHAs TMPO-
rpamma COLUMBUS, ycranoBienHas Ha 20 KOMIIbIOTEpPaX OJIHOTO MX KOMITbIOTEP-
HBIX KJIACCOB.

- IS CaMOCTOATENIbHOM padoThl ctyaeHTtoB: Windows 7 u Bbime, Microsoft
Office 2010 u BbImIC.

[Tporpammuoe obdecrieuerre POLUS (cBob6oaHO pacnipocTtpansiemoe 110)

IIpogeccunonanbubie 0a3bl JAHHBIX,
HCII0JIb3yeMble IJIsl M3yYeHU sl JUCUUILINHBI (CBOOOIHBIN J0CTYI)
[TopTan MHTEIUIEKTYyaJIbHOTO IIeHTpa — HayuyHou OumOnmoreku uM. E.M. OBcsiHkuHa
https://library.narfu.ru/index.php?option=com_content&view=article&id=505&Itemi
d=574&lang=ru

11. Onucanue MaTepuaJbHO - TEXHHYECKOW 0a3bl, HEOOXOAUMOM 1151
OCYIIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE
11.1. TpeOoBanus kK ayguropusiM (MoMelleHUIM, KAaOUHeTaM) J1Jisl IPOBeIeHUs
3aHATHI ¢ YKa3aHUEM COOTBETCTBYHOIET0 OCHAIIICHUSA

VYyebnast ayauTopus Uil MPOBEACHUST YUCOHBIX 3aHSTHHA, MPETYCMOTPEHHBIX
porpaMMoi crienuanuteTa (MpoBEJeHNWE 3aHITUN JIGKIIMOHHOTO THUIIA, 3aHATHM
CEMUHAPCKOTO THWMA, TPYIIOBBIX W HHAUBUIYAIbHBIX KOHCYJIbTAIMH, TEKYIIEro
KOHTpOJII M TNPOMEXKYTOYHOH  aTrrectauuu) -  ayauropus Ne 401,
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https://library.narfu.ru/index.php?option=com_content&view=article&id=505&Itemid=574&lang=ru
https://library.narfu.ru/index.php?option=com_content&view=article&id=505&Itemid=574&lang=ru

Crenmanu3upoBaHHasi MeOEIb: CTOJIbl YIeHUUYECKUE - 32 MIT., CTyJIbs YYCHUUECKHE -
64 mT., focKa HacTeHHas - 1 WIT., CTOJI mpenoAaBaTeis - 1 mT., CTyJ penoaaBaTelis
- 1 mr. TexHuueckue cpeacTtBa OOy4YEHHUS: IEPEHOCHOM »HKpaH, NEPEHOCHOM
IIPOEKTOp, HOYTOYK. YueOHO-HarIsAqHble T0coOUsI, 00ecIeunBaroIe TEMaTHYECKHE
WUTIOCTpAlMK, COOTBETCTBYIOIIME pabouell mporpamMme AMCLUUIIIMHBI - KOMIUIEKT
npe3eHTanui (XpaHuTcs Ha kadenpe).

11.2. IlepedyeHnb J1aGOPATOPHOTO 00OPYAOBAHM A

VYyeOHast aynuTopus A1 NPOBEAEHUSI YUEOHBIX 3aHATHUM, MPEAYCMOTPEHHBIX
IporpaMMoil crienuanuTeTa (MPOBEACHUE 3aHITHI CeMHHAapCKOro tumna) - Jlabopa-
topust Kommnbrotepusiii kinace Ne 2, aynutopus Ne 411. CnenupanusupoBaHHass Me-
O€JIb: CTOJIBl YUEHHUYECKHE - 25 IIT., CTYJbsl YUEHHYECKHE - 31 MIT., 1O0CKa HACTEHHAs
- 1 mr., cron npenogasarens - 1 wr., cTyn npenoxasarens - 1 mr. TexHnueckue
cpeacTBa O0y4YeHHs: KOMITBIOTEpHI - 17 mit., Buaeonanens - 1 mt. Microsoft Office
Professional 2010. Mathcad 14.
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IIpunoxenune k padboueii nporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 Y4eOHOM NMCHHUIIIHHE

COITPOTUBJEHUE MATEPHAJIOB
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1. IlepeyeHb KOMIIETEHUMH C YKa3aHHEM 3TANOB UX (OPMHPOBAHUA B IIPO-
ecce 0CBOCHHs Y4eOHOM M CHUIINHBI
1.1. IlepeyeHb KOMNIETEHIIMA M HMHIAMKATOPOB

OIIK-4: Crnoco0OeH BBINOJIHATH MPOCKTUPOBAHUE W PACUET TPAHCIOPTHBIX
O0OBEKTOB B COOTBETCTBUU C TPEOOBAHUSAMHU HOPMATUBHBIX IOKYMEHTOB.

Nuauxarop OIIK-4.6 OuenuBaer MPENCIBbHOE HAPSKEHHO-
ne(OpMUPOBAHHOE COCTOSIHUE AJIEMEHTOB KOHCTPYKIMUA MAIllUH TPU MPOBEACHUU
pacyeToB U MPOCKTUPOBAHUHN TEXHUYECKUX CUCTEM

1.2.  Drtanbl popMUpPOBaHNS KOMIIETEHINI B Ipouecce

O0CBOEHMS YUeOHOI IUCIUILJINHBI

HaumenoBanue 3Tana Conep:xanue 3Tana Koabl popmupyembix
(BuABI yueOHOI1 padoThI) Ha JTarne KOMIeTeH-

UM, THIUKATOPA

Ortan 1. ®opmupoBaHue Teope-
THYECKOU 0a3bl 3HAHUM

Jlexuuu, camocTosATenbHas pabora CTy-
JICHTOB C TeopeThyeckoi 6a3oi, madopa-
TOpPHBIE pabOThl, IPAKTHYECKHUE PAOOTHI

OITK-4 (OITK-4.6)

Ortan 2. @opMupoBaHue yMeHUH | 1abopaTopHble pabOThl, MPAKTHYECKHE

OITK-4 (OIIK-4.6)

paboThI
Ortan 3. ®opMmupoBaHHE HaBBI- | BeinonHeHHe pacueTHO-TrpadUIECKOM
KOB TMPAKTHYECKOTO WCIOIb30- | pabOThI OIIK-4 (OIIK-4.6)

BaHMsI 3HAHUN U YMEHUHI

Oran 4. IlpoBepka yCBOEHHOTO
MaTepuaia

3amuTa pacueTHo-rpaduyeckoil padoTsl,
9K3aMeH

OITK-4 (OTIK-4.6)

2. OnucaHnue nMokKa3artejeil U KPUTepPUEB OLleHUBAHUS KOMIIETEHIIUI Ha pa3-
JIMYHBIX ITanax ux (pOpMHUPOBAHUS, ONIMCAHUE HIKAJ OLlEHUBAHUS
2.1. lloka3aTeJin M KPUTEPHH OLIEHNBAHUS KOMIIETEHIIM I
HA pa3/IMYHbIX ITanax ux (popmMupoBaHus

Otan popMupoBaHus Kox xommne- | Iloka3zarenu oneHuBa- Kpurepun CriocoOsl
KOMITETEHIHH TEHINH, UH- HUSI KOMIIETEHIIUI OLIEHKHU
JMKATOP
Oran 1. ®opMupoBaHue - TOCEUICHHE JIEKIUOH-| - HaJu4yue KOH- | yCTHBIHA OTBET
TeopeTHyecko  6a3bl HBIX 3aHATHH, Jalbopa-| cekTa JeKUuil 1o
3HaHWUH TOPHBIX W TpPaKTHYe-| BCEM TeMaM, BBIHE-
CKUX padoT; CEHHBIM Ha JIEKIIH-
- BEJEHHWE KOHCIEKTa| OHHOE  OOCYyXIe-
OIlK-4 JIEKITUH; HHE;
(OIIK-4.6) | ydyactue B OOCyXkJe- | - aKTHBHOE yua-
HUU TEOPETUYECKUX | CTUE CTYJEHTa B
BOIIPOCOB T€M Ha KaXK- | 00CY)KJIEHUU Teo-
oW J1abOpaTOpHON M | PETUYECKHUX BO-
MIPAKTUYECKON paboTe | MpocoB
Ortan 2. ®opMupoBaHue - BBINIOJIHEHHE JIaboOpa- | - YCIENIHOe camo- | OTYeT MO Ja-
yMeHHM (pelieHue 3a- TOPHBIX M TpaKTUYe- | CTOSTENIbHOE  BBI- | OOpaTOpHOM
Ja4uu 1Mo 00pasity) OIIK-4 CKHX padoT MOJTHEHUE TMpPAKTU- | paboTe H 10
(OIIK-4.6) YeCKUX U Jiabopa- | MPaKTHYEeCKOU
TOPHBIX paboT pabote
Ortan 3. @opmMupoBaHHe - HaJuyue MPaBUILHO | - pacyeTHO- | pacyeTHO-
HaBBIKOB MPaKTUYECKO- OIIK-4 BHITIOTHEHHON pacyeT- | rpaduueckas pabo- | rpadudeckas
ro wucrompsosanus 3ua- | (OTIK-4.6) HO-TpaduuecKkor pado- | Ta MUMEeT MOJIOKHU- | paboTa
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HHUI 1 yMEHUU

ThI

TEIbHYIO  peleH-
3UI0 U JIOMYIIEHA K
3aIuTe

Oran 4.

IIpoBepka
YCBOEHHOI'O MaTepuaia

OITK-4
(OTIK-4.6)

- yCHEIIHas 3aIUTa
pacueTHO-rpadrIeCcKOi
paboThI;

- DK3aMEH

- OTBETHI Ha BCE
BOIIPOCHI IO pac-
YEeTHO-
rpaduaeckoit pa-
oore;

- OTBETHI HA BO-
MIPOCHI dK3aMEHA

YCTHBIN OTBET

2.2. Kpurepuu oueHUBAHNS KOMIIETEHIUI 110 YPOBHIO X C)OPMUPOBAHHOCTH

Kon xomneren-

YpoBHH C(HOPMHUPOBAHHOCTH KOMIICTCHIINN

- METOJMKOM orpe-
JIeJIeHUs BHYTpPEH-
HUX CHJIOBBIX (haK-
TOPOB METOJOM Ce-
YeHUU

- TIPOBEPSITH MPOYHOCTH
B COOTBETCTBUU C TEO-
pUei IPOYHOCTH
Baapers:

- METOJUKOWN ompeese-
HUSI BHYTPEHHUX CHJIO-
BbIX (PAKTOPOB METOAOM
CEUYCHUI;

- METOJMKOW pacyeToB
Ha MPOYHOCTb M IKECT-
KOCTh TIPH TPOCTHIX JIe-
bopmanusx;

- METOJUKOWN ompeee-
HUs TEPEMEILUCHUN I1y-
TEM COCTAaBJIICHUS YHH-
BEpPCAJIbHOTO YpaBHEHUS
yOpyrov JUHUKA

1M, HHIUKATO- 0a30BbIii CpenHui BBICOKHI
pa
OIIK-4 (OIIK- | 3nath: 3HaTh: 3HaTh:

4.6) - OCHOBHBIC TIOHS- | - OCHOBHBIC TIOHSTHS | - OCHOBHBIC TIOHSTHUS MEXaHUKH
THS MEXaHUKU | MEXaHUKH TBEPAOTO Je- | TBEpJOro IeOpPMUPOBAHHOIO Teja
TBepaoro  aedop- | GopmupoBaHHoro Tena | (medhopmanms, yOpyroctb, H30-
MHPOBaHHOTO Tena | (medopmarus, YIpYy- | TPOIHOCTD, IUIACTUYHOCTH, PaBHO-
(nedopmarus, rocTb,  HM30TPOMHOCTb, | BECUE, CIUIONIHOCTh TEJA);
yIIPYTOCTb, U30- | IJIACTUYHOCTh, PABHOBE- | - OCHOBHBIE BHIBI Aedopmarimii
TPOIHOCTh,  IUIA- | CHE, CIUIOIIHOCTD TeJa), | CTEPXKHS,;
CTUYHOCTh, PAaBHO- | - OCHOBHBIC BHIBI J€- | - CIOCOOBI IOCTPOCHUS  DIIIOP
BECHE, CIUIOIIHOCTH | (hopMaruii CTepIKHsI BHYTPEHHHX CHJIOBBIX (h)aKTOPOB
TeJa) - CIOCOOBI TIOCTPOCHHUS | - TEOPHH MPOYHOCTHU IPU CIOKHOM
- OCHOBHBIC BH/IBI | DMIOP BHYTPEHHHUX CHJIO- | COMPOTUBIICHHH,
negopmanuit BBIX ()aKTOPOB YMmern:
CTEPKHS YmeTb: - ONpEeNsATh BHYTPEHHUE CHIIOBEIC
YmeTb: - ONpeneNsiTh BHYTPEH- | (AKTOPBI B CEUCHUSX CTEPIKHS;
- ONpENeNATh BHYT- | HUE CUIIOBBIC ()AKTOPBI B | - OMPEACISThH IMOJIOKCHUS OMACHBIX
pPEHHHE  CHJIOBBIE | CEUCHHSIX CTEPIKHS; TOYEK B CCUCHHUU;
(haKkTophl B CEYCHHU- | - OMPEACISATh IOJIOKE- | - IPOBEPSITh MPOYHOCTH B COOTBET-
X CTEPIKHS HUSl ONACHBIX TOYEK B | CTBUU C TEOPUEH MPOYHOCTH;
Baaners: pacyeTHOM CEYEHUH; - ONpe/IeNATh MEePEMEIICHUS U TIPO-

BEPSATH )KECTKOCTh KOHCTPYKIUI
Baanern:

- METOJMKOWN OIpeNeNeHUs] BHYT-
PEHHUX CHJIOBBIX (PaKTOPOB METO-
JIOM CCUCHHI,

- METOJMKOW pacueToB Ha Ipou-
HOCTb U KECTKOCTh MPHU MPOCTHIX
negopManusax M CIOKHOM Harpy-
KEHUH,

- METOAMKOM OIpeneieHus Iepe-
MEIIeHUH MyTeM COCTaBIIEHUS YHU-
BEPCAJIbHOIO YPaBHEHHUs YIPYIOW
JuHUW Wik 1o hopmyae Mopa

- METOJUKOHN SKCIEPUMEHTAIBLHOTO
HCCIIEIOBAaHUSI MEXaHMYECKHX Xa-
PaKkTEpUCTUK M CBOWCTB MaTepua-
JIOB.
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2.2. lxkanpl oueHMBaHUs (POPMUPOBAHUSA UHANKATOPOB 10CTHKEHUS

KOMIIEeTeHI M
a) lllkana oneHUBaHUS IK3aMeHAa

[Ixana oneHuBaHUsg

Kpurepuu onienuBanus

OIICHKA «OTJIHYIHO»

WNuaukatop AOCTHKEHHH KOMIETEHUIMH CPOPMHUPOBAH Ha BBICOKOM
YPOBHE U CTYACHT OTBEUYAET HA BCE JOMOJIHUTEIBHBIE BOIIPOCHI.
Teoperndeckoe coaep:kaHue NUCHUILIMHBI OCBOCHO IOJIHOCTBIO, 0€3
npo6enoB. CTyIeHT AEMOHCTPUPYET MOJHOE COOTBETCTBHE 3HAHUM,
YMEHUI U HaBBIKOB II0KA3aTeJsIM M KPUTEPHUSAM OLICHUBAHUS HMHIUKa-
TOPOB JIOCTUXKEHHUS KOMIETEHUUH Ha (OPMHUPYEMOM JUCLHUIUIMHOM
ypoBae. OnepupyeTr npruoOpEeTeHHBIMUA 3HAHUSAMHU, YMEHUSMHU U HABBI-
KaMH{, B TOM YHCJI€ B CUTyalUsAX MOBBIIIEHHON cioxHOCTU. OTBEUaeT
Ha BCE BOIIPOCHI OnjeTa 0e3 HaBOISAIIUX BOIPOCOB CO CTOPOHBI NIPETO-
nasateisd. He ucnbIThIBaeT 3aTpyJHEHUI IPU OTBETE Ha AOIOJIHUTENb-
HbI€ BOIPOCHL. 3aJja4y el IPaBUIIbHO.

OIICHKA «XO0pOo1I0o»

- MHAUKATOP JOCTI)KEHUH KOMIIETEHIIMH CPOPMHUPOBAH Ha CpeHEM
YPOBHE, HO CTYIEHT apryMEHTHPOBAHHO OTBEYAET HA BCE JOMOJIHU-
TEJIbHBIE BOMPOCHI;

- UHJUKATOP JOCTWKEHUU KOMIETEHIMU CPOPMHUPOBAH Ha CpPEIHEM
YpOBHE, WJIK Ha 0a30BOM YPOBHE, HO CTYICHT YBEPEHHO OTBEYAeT Ha
BCE€ JIOTIOJHUTEIIbHBIE BOIIPOCHI.

Teopetnueckoe coaepkaHue AMCLHUILIMHBI OCBOCHO MOJIHOCTHIO, 0€3
po6esioB. CTyIEHT JAEMOHCTPUPYET IOJHOE COOTBETCTBUE 3HAHMI,
YMEHUI U HaBBIKOB MOKA3aTeIsIM U KPUTEPHUSIM OLEHUBAHMS MHIUKA-
TOpa JOCTHKCHHS KOMIIETEHIIMHM Ha (HOpMUPYEMOM JIUCIHUILUITMHON
ypoBHe. OnepupyeT MprUOOPETeHHBIMH 3HAHUSAMU, YMEHUSIMU U HABbI-
KaMH{; €ro OTBET MPEACTABIISAET IPAMOTHOE M3JI0KEHHE Y4eOHOro Ma-
TepUaJia MO CYLIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIE HETOYHOCTH B
(GbOpMyTUPOBAaHUHU TOHSTHI; MPABHIBHO MPUMEHEHBI TEOPETUUECKHE
MOJIO’KEHUS, TOATBEPKICHHBIE npuMepamu. Ha nBa Teopermyeckux
BOIPOCA CTYACHT JaJI MOJIHbIE OTBETHI, HA TPETUH - MPU HABOJSIINX
BOIIpocax mpenogasarens. [Ipu oTBeTe Ha JONOIHUTENBHBIE BOIIPOCHI
JIOTTYCKaeT HETOYHOCTH. 3aauy pemuJl.

OLICHKA «yA0BJETBOPHU-
TCJIBHO»

- MHAMKATOp AOCTHKEHHMH KOMIETEeHIMH cHopMHUpOBaH Ha 0a30BOM
YPOBHE;

- WHIWKATOP TOCTHIKEHHS KOMIIETEHIIMH C(HOPMHUPOBaH Ha 0a30BOM
YpOBHE, WJIM Ha CPEJHEM YPOBHE, HO CTYJICHT 3aTPYAHSICTCS OTBETHTH
Ha JIOTIOJHHUTEIBHBIC BOMPOCHL. TeopeTHuecKkoe CcoAepKaHHue JIHUCIIH-
IIJIMHBI OCBOC€HO YaCTHUYHO, HO HpO6J’I€MBI HC HOCAT NPUHIOHUIINATIBHOT'O
xapakrepa. CTyIeHT JeMOHCTPHUPYET HETIOJTHOE COOTBETCTBUE 3HAHUH,
yMeHI/Iﬁ MW HABBIKOB IIOKa3aTCJIAM W KPUTCPUAM OLCHHWBAHUA WHAWKA-
TOPOB JOCTHIKEHUS KOMIETEHIIMH Ha (OPMUPYEMOM JAHCIUILTAHON
YPOBHE: JIOMYCKAIOTCS 3HAYUTEIBHBIC OIIMOKHU, MPOSBISETCS OTCYT-
CTBUE 3HAHUU MO PAIY BOMPOCOB. 3aTPyTHSAETCS OTBEUATh Ha JOMOJ-
HUTEIbHBIE BOMPOCHL. 3aaady pemui Ha 50%.

OLICHKA «HEYAOBJIECTBOPH-
TCJIBHO»

NHaukaTop NOCTHKEHHS] KOMIIETEHIIMK C()OPMUPOBAH HA YPOBHE HU-
e 0a30BOr0 U CTYIEHT 3aTPYAHSETCS OTBETUTH Ha JOMOJHUTEIbHbBIC
BOIIPOCHI. TeopeTnyeckoe coaepkanue JUCUUILUIMHBI OCBOEHO YaCTHY-
HO. CTyIEHT AEMOHCTPUPYET SIBHYIO HEIOCTATOYHOCTh WJIM IOJHOE
OTCYTCTBHE 3HAHUW, YMCHHI M HABHIKOB Ha 33JIaHHOM YpPOBHE Cop-
MHPOBAaHHOCTH UHAMKATOPOB JOCTHKEHHSI KOMIIETECHIIUU.
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0) lIxaja oueHNBaHUs pacyeTHO-TpaguuecKoii padoThl

[Ixana oueHuBaHus Kpurepuu onienuBanus

3auTeHo NuoukaTtop MOCTHXKEHUH KOMIIETEHIIMM CcHOpMHpOBaH Ha
YpPOBHE HE HUXKe 0a30BOTO.
Bce pacderbl BBIIIOJHEHBI BEPHO U MUMEIOT HEOOXOIUMBIE TIOsIC-
HEHUS.

Hesaureno Wnaukatop [OOCTHKEHUM KOMIIeTeHIMM chOpMHpOBaH Ha

ypOBHE HIKE 6a30BOTO.
B pacuerax nmomymiensl ommOKH, HEOOXOAUMBIE MOSICHEHUS OT-
CYTCTBYIOT.

3. TunoBbie KOHTPOJIbHbIE 32IaHUSI M HHbIE MAaTEePHUAJIbl, HE0OX0AUMBbIE /1151
OLICHKH 3HAHUI, YMEHU, HABBIKOB, XapPaKTEePU3YOLIUX ITANbI (OPMUPO-
BaHUS KOMIIeTeHIUM

Kon Oransl GopMUPOBAHUS KOM- Tunosele 3a1aHus
Kommnerenium, MEeTEeHIINH (OLIEHOYHBIE CPEJICTBA)
WHJUKaTOpa

OITK-4 (OIIK-4.6)

Oran 1. ®opmupoBaHue Teo-
peTrndecKoi 6a3bl 3HaHUN

- YCTHBIM OTBET

Oran 2. ®opMHUpOBaHUE yMe-
HUHl (pemieHue 3agauu mo oo-

pasity)

- naboparopHas paboTa, MpakTH4ecKas
paboTa (MeToIUYEeCKUE pEKOMEHAAINH
JUTSL IPOBEIEHUS TAaOOPaTOPHBIX PadoT U
MPAKTUYECKHUX 3aHSATHI)

Oran 3.  ®opmupoBaHuE
HAaBBIKOB IPAKTUYECKOTO HC-
IIOJIb30BAaHMSI 3HAHMM U yMe-
HUU

- pacueTHo-TpaduyecKkas padoTa: nepe-
YeHb TeM U 33JaHUH 110 BapuaHTaM (Me-
tonnyeckue pekomeHaanuu rno CPC)

Oran 4. IIpoBepka yCBOEHHO-
ro Marepuaiga

- BOIIPOCHI K 3Kk3aMeHy (mpuioxenue 1)

4, MeToauvecKkue MaTepUAaJIbl, ONpeaeJsIolue MpoleaypPbl OLleHuBaAHUS
3HAHUI, yMEHUIl 1 HABBIKOB

IK3aMeH

[IpoBoauTCS B 3a/IaHHBINA CPOK, COTIaCHO rpaduKy y4eOHOTo mpolecca. JK3a-
MEH TPOXOANT B popMe coOeceoBaHus 0 OMiIeTaM, B KOTOPBIE BKITFOYAIOTCS TEOpe-
TUYECKHUE BOMPOCHL. [Ipy BHICTABICHUH OIIEHOK YYUTHIBACTCS YPOBEHBH MPHUOOPETEH-
HBIX KOMIIETEHIIUI CTy/IeHTa. AyIUTOPHOE BpeMsi, OTBEJACHHOE CTYJIEHTY, Ha MOJAr0-
TOBKY — 30 MuH.

PacueTrHo-rpaguueckas padora

3TO BHEAYAUTOPHBIN BUJI CAMOCTOSITEIbBHON PabOThI CTYAEHTOB.

PacuetHo-rpaduyeckas pabora no gucuuruinHe «CoONpOTHBICHHE MaTepua-
JIOB» COCTaBJICHA B COOTBETCTBUHU C MPOTPAMMOM Kypca U BKJIIOYAET B ce0s Cleayro-
1[Me 3a1aHusl.
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PacuerHo-rpajguueckasi padora
3amaua 1. PACTSDKEHUE U CXKATHE ITPAMOI'O bPYCA
JUIs1 3aaHHOTO CTEPXKHS, COCTOSLIETO U3 IBYX YYaCTKOB, UMEIOIINX Pa3JIny-
HbIE [TONIEPEYHbIE CEUEHUs, TpeOyeTCs:
- U3 YCJIOBUS IIPOYHOCTH OIPEACIIATH Pa3Mephl ONEPEYHOTO CEUEHU,
- BBIYMCJIUTH NIEPEMEILECHNE CEYEHUH B XapAKTEPHBIX TOUKAX.
3amaua 2. TEOMETPUYECKUE XAPAKTEPUCTHUKU ITOIIEPEYHBIX
CEYEHUN
JI71s1 33JaHHOTO COCTaBHOIO CEYEHUs TpeOyeTCs:
- U300pa3uTh CEUCHHE C yKa3aHWEeM MacIiTada,
- I0KA3aTh NOJIOKEHHUE IJIaBHBIX IEHTPAIbHBIX OCEH NHEPLIMH,
- BBIYMCJIUTh 3HAYEHUS TJIABHBIX PaJlyCOB HHEPLIUU.

3amaua 3. U3T'Mb: IIOJIBOP CEYEHW A U BIYMCJIEHUE ITEPEMEILEHUIA
J171st 3a1aHHOM CTaNTbHOM JKECTKO 3allleMJIEHHOMN OaJIKK ¢ YKa3aHHBIM MOMEPEYHBIM
CEUCHHEM TpedyeTcs:
- moj00paTh pa3Mephbl MONEPEUHOTO CEYCHUE U3 YCIOBUN MTPOYHOCTH,
- IOCTPOUTH SIIOPHI BHYTPEHHUX yeunuid Q u My,
- BBIYUCJIUTH MPOTrU0 U yroJ MOBOPOTa CEUCHUS B XapaKTEPHBIX TOUKAX,
- 1300pa3uTh YIPYTyIo JIMHUIO OAJIKH, PYKOBOJICTBYACH dIMIOPON My U BEIUHUCIIEHHBI-
MU 3HAYCHUSMH TTIePEMEIICHU.

3anaya 4. PACYET BHELHLEHTPEHHO CXXATOI'O CTEPXHA
JI71st 33JaHHOTO YYTYHHOTO CTEPKHA C YKa3aHHBIM MONEPEUYHBIM CEYEHUEM
TpeOyeTCsl MOCTPOUTH AMIOPY pacHpeesieHs HOPMAIbHBIX HAMPSKEHUN 0 ceue-
HUIO U BBITIOJIHUTH MPOBEPKY MPOYHOCTU CTEPKHSL.

Bamaua 5. PACUET CJ)KATOI'O CTEPXKHS HA YCTOUUYMBOCTbD

JI1s1 3aTaHHOM CTOMKY ¢ yKa3aHHBIM ITOIIEPEYHBIM CEUYEHUEM TpeOyeTCs:
- OTNIPEJETUTh TaKOE 3HAYEHUE JITTUHBI CTOMKHU Lo, TP KOTOPOM THOKOCTH paBHSJIACH
ObI MIPeIeIbBHOMY 3HAYEHUIO Anpes,
- BBIYUCIIUTh BEJIMUUHBI KPUTUUECKUX CHIT MPU TPEeX 3HaUYeHusX IiauH: Ly = 1,2-Lo, Ls
= 0,8‘|_0 u L3 = 0,3'L0,
- OIPE/IeNINTh 3HAUYCHUE JOMYCKaeMOU CKUMaromie cuiibl npu Juiae Ly u koadpdu-
LMEHT 3araca YCTOMYUBOCTH IIPU IEMCTBUU STOU CUJIBI.

3agaua 6. PACUET BAJIKN HA BBIHYXX/IEHHBIE KOJIEBAHUSA
J1J1s1 3aJaHHOM CUCTEMBbI CTAIBHBIX 0AJI0OK C YCTAHOBJICHHBIM JIEKTPOMOTOPOM
Y YKa3aHHBIM TOTIEPEYHBIM CCUCHHEM TPEOYeTCSI:
- BBITIOJTHATH PacdeT Ha COOCTBEHHBIC U BBIHYKICHHBIC KOJICOAHN,
- IPOBEPUTH MPOYHOCTH OAJIOK,
- OTIPE/ICTINTh AWAIIA30H U3MEHEHUs 3HaueHust N, Ipu KOTOpOM TUHAMUYECKHIA pac-
9eT MPOU3BOIUTHCS HE JIOJDKEH.
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IIpakTnyeckue 3aHATUSA

[IpakTHueckue 3aHATUS — METOJl PENpPOAYKTUBHOIO OO0yuyeHus, obecreynBa-
IOUIUI CBSA3b TEOPUH U MPAKTUKHU, CONECUCTBYIOIINNA BBIPAOOTKE Y CTYJIEHTOB YMEHUN
Y HaBBIKOB NPMMEHEHUS 3HAHMM, NOJYYECHHBIX Ha JIEKLIHUU U B XOJE CaMOCTOSITENb-
HOU pabOTHI.

IIpn npoBeeHNN NMPAKTUYECKUX 3aHATHI CTYIEHTaM IIPEIJIararoTCs BOIIPOCHI
JUI OOCYXKIEHMS TI0O TeMaM, OTBEJACHHBIM Ha NMPAKTHYECKOE 3aHATHE (COIJIACHO pa-
0ouel nporpaMMme y4eOHON JUCIUIUIMHBI):

JlabopatopHasi paGora

JIaGopatopHbie pabOTBl — METOJ PENpPOAYKTUBHOTO OOy4YeHHs, oOecreunBa-
IOLUI CBSI3b TEOPUU U PAKTUKH, COJACHCTBYIOIIUN BBIPAOOTKE y CTYJIEHTOB YMEHHUI
Y HABBIKOB NPUMEHEHHS 3HAHWH, MOJYyYECHHBIX HA JIEKIUH M B XOJIE€ CAMOCTOSITENb-
HOM paboTHI.

[IpoBenenue 1abopaTOpHBIX pabOT MO3BOJSIET CTYAEHTAM YIIIyOUTb M 3aKpe-
IIATh TEOPETUYECKUE 3HAHUS, PA3BUTUSA HABBIKOB CAMOCTOSITEIILHOIO IKCIIEPUMEHTH-
poBanusl. Bkirouaer moaroToBKy HEOOXOIUMBIX JIJISl OIBITA (3KCIEPUMEHTA) MpHOOo-
poB, 000PYAOBaHNUsA, COCTABICHUE CXEMbI-IUIAHA OIbITAa, €r0 MPOBEACHHUE U OIHUCa-
Hue. Yyamuecs NpuoOpeTaoT yMEHUs U HaBBIKH, HEOOXOIUMbIE UM B MOCJIETYIOIIEH
npo(heCcCUOHATIBHON JEATENBHOCTH U CIIOCOOCTBYIOT (DOPMHUPOBAHUIO HPUYUHHO-
CJIEZICTBEHHBIX CBA3€H 3aKOHOB COIPOMATa U UCCIIEAYEMBIX SIBICHUN.
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IIpunoxenue 1

BOIIPOCHI K DK3AMEHY 11O JIUCHUIIJIMHE
«ConpoTuBjieHHEe MAaTEPHAJIOB)

Bonpocs 17151 npoBepky ypoBHsi 00yueHHOCTH « 3 HATD»

1. 3amaum HAyKW O CONMPOTUBIICHUHM MATEPUAIIOB, MOCIEI0BATEILHOCTh PEIICHUS
UX MPUMEHUTENIBHO K TOMY MJIU WHOMY pPEaIbHOMY OOBEKTY (IIPUBECTU MPHU-
Mep).

2. BHyTpeHHue cuioBbie (PaKTOphl, BOZHUKAIOIINE B MONEPEYHOM CEUCHHH Opy-

ca. OnpeeneHue UX BEIUYUHBI.

[lonsatue “Hanpspxenue”. OnpeneneHne HaNpsHKEHUN, UX BABI.

3akoH ['yka. @usnueckuid cmbica Mmoayiis E.

Knaccudukanus KOHCTPYKTUBHBIX 3JIEMEHTOB.

Harpysku u ux kinaccugukanus.

[Tonsitue HanpsbxkeHui. [loaHOe, HOpMaNbHOE U KacaTelbHbIE HAIIPSKEHUS.

['eomeTpryeckue XapakTepUCTUKU MIJIOCKUX CEUECHUH.

['maBHBIE LEHTpaJbHbIE MOMEHTHI MHEpLMU ceueHusd. OmnpeneneHre MojoxKe-

HUS TJIaBHBIX OCEW MHEPLIUU CEUEHUS.

10.0OcobenHocTy pacuer Baja NpsiMOYTOJILHOTO TTPO(UIIS.

11.ITpsimoil monepeyHblid U3rud. DMIOPbI MONEPEYHbIX CHJI U U3THOAOIIUX MO-
MEHTOB.

12. AHaTUTHYECKUH METOJT OTIPEIeTICHUS TIEPEMEIICHHN PU U3THOeE.

13.13ru6. MeTop! BEIUMCICHUS TTIEPEMEIIICHUH.

14 I3ru6. MeTo 1 HayaJIbHBIX TAPaMETPOB.

15.0npenenenue nepemeniennii Merogom Mopa.

16.0OcHOBHBIC TIOHATHS TIPU OMpENETEHUN mepemMenieHuit npu usrude. dudde-
pEHIMAIbHOE YPaBHEHHE NU30THYTOM OCH OalKu.

17.Yucterit u3ru6. BeiBox hopmysibl ajist onpeieseHus HOpMaJIbHBIX HAMPSKEHUN
npu u3ruode.

18.Pacuetsr Ha mipouHOCTh Tipu u3rube. [logbop cedenus. Omnpenenenue aomyc-
KaeMbIX Harpy3okK.

19.TTpaBuno Bepemaruna. YauBepcaibHbie OPMYITBI COMPSIKEHUS IITIOP.

20.Cnoxnoe conpotusiienne. Knaccudukaius B 3aBUCUMOCTH OT BHJ1a BO3HUKA-
IOITNX BHYTPEHHUX YCHUIINH.

21 Kputnueckas cuia, cnocod 3aKperieHusi CTEP>KHS U €ro BIUSHUE HAa BEJIUYU-
HY KPUTUYECKOM CHUJIBI.

22.Pacuer cTep>kHsI HA YCTOMYHUBOCTD 110 DUJIEpy.

23.1lenp pacuera cKaTOro CTEP)KHS HA YCTOMYUBOCTh. JlaTh MOHSTHE YCTONYUBO-
CTH.

24.®opmyna Scunckoro. [Ipumenenune 3aBucuMoctu SICHHCKOTO?

25.Pacuet Ha ycroitunBocTs. OCHOBHBIE 3TaIlbl pacueTa.

©Co~N ko
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Bomnpocs! Ajist npoBepku ypoBHs 00yueHHOCTH «Y METb»

Junarpamma pacTskeHHS. Y Ka3aTh XapaKTepHbIC 30HbI HA THarpaMMe.

Pactsixenune — cxxatve. BolunCiieHME BHYTPEHHUX YCUJIMK U HANIPSIAKCHUH.

Pactsxenue — cxartue. BeruuciieHue nepeMenieHui.

YHucrelii ciBur. BerunciieHre riaBHbIX HAPSKEHUH.

Kpyuenue. BriunciieHne BHyTpEHHUX YCUINNM U HATIPSHKEHU .

Kpydenue. Beiuucienue yria 3akpydyrnBaHus Baja Kpyrjioro (KOJbIEBOIo) ce-

YEHUS.

7. Pacuer Bana Ha mpouHOCTb. CXOJCTBO M pazIu4Me PaCYETHHIX (HOpMYI AJis Ba-
JIOB KPYTJIOTO U MPSIMOYTOJIBHOTO CEYEHUSI.

8. OtHocuTenbHBIN yroi 3akpyunBanus. Ero Beruucienue.

9. U3ru6. Brrancnenne HOpMaIbHBIX HAIPSDKEHUH.

10.13ru6. Berancnenrne BHyTPEHHUX YCUITHIA.

11.PacyeT Ha MPOYHOCTH OATKU MO0 HOPMAIBHBIM HANPSHKEHUSIM, (OPMYITUPOBAHKE
YCIJIOBHSI IPOYHOCTH.

12.0Onpenenenne onacHOrO CEYEHUs MPHU U3TUOE C PacTsHKEHUEM, YCIOBHE MpPOY-
HOCTH.

13.Crioco6bl onpeeneHus: IporuooB B OaIkax.

14.Onpenenenre nporuda M yria moBOpoTa CEYSHUS MPHU MOMOIIM UHTerpaia Mo-
pa.

15.1TpaBuio 3HAKOB /Jisi BHYTPEHHUX CHIIOBBIX (PaKTOPOB B KpUBOM cTepxHe. Oco-
OCHHOCTHU MOCTPOEHUS AMIOP BHYTPEHHUX CUIIOBBIX (PAaKTOPOB.

16.Kocoit n3ru6. Beraucnenne nHanpspkenuid. HyneBast tuHus.

17.Kocoit u3ru6. Beraucienue nepeMenieHui.

18.Kpydenue ¢ mIocKkuM U3ruooM. Berancnenne HanpsHKeHHH.

19.Kpydenne ¢ KOCbIM U3ruOoM. BerauciaeHue HanpsoKeHHH.

20.Kpyuenue ¢ kocbiM U3rudom. Pacder Basia Kpyrioro Ce4eHus.

21 Kpydenue ¢ kocbiM U3ru0oM. Beruncnenue auameTpa Bajia mo pa3inyHbIM T€O-
pHUSM IPOYHOCTH.

22.BHeneHTpeHHOe pacTshkeHue-cokarue. Beruucinenue Hanpsokenuii. Hynesas nu-
HUSL.

23.BHeneHTpeHHOe pacTsikeHue-cxaTe. [loctpoenue saapa cedeHus.

24.OnpeneneHne HaMpsHKEHUN TPU BHEIIEHTPEHHOM PACTSKEHUHU -CKATHH.

25.Pacuer nmpocTpaHCTBEHHOTO Opyca.

onhkowdE

Bomnpocs! ajst npoBepku ypoBHs o0yuyeHHocTu « BJIAJIETH»

Pacuernas cxema coopyKeHU.

[TonsiTue nedopmaiinii: aOCONIOTHAS U OTHOCUTENbHAS Ae(OpMALIHSL.

Koaddumment Ilyaccona.

[TonsiTie aOCOMIOTHOTO U OTHOCUTEIBHOTO YAJIMHEHUS MPHU PACTKEHUH (CKa-

Tun). Kak onpenenuTes ux ONbITHBIM ITyTEM?

JIuneiinas u yrioBas AepopMaliu.

Pactsoxenne — cxxartue. Tpu Tuna pemaeMbix 3a1ad.

/. PazpymeHue MeIHOro M 4yryHHOro oOpasua npu cxaTuu. VIX mpoYHOCTHBIE
XapaKTEPUCTHKHU.

~wnh e

I
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8. HcmpiTanus nepeBsHHOTO oOpasiia Ha cxaTue. Xapakrtep paspymenus. [Ipod-
HOCTHBIE XapaKTEPUCTUKHU.
9. Cagur. Tpu THna peniaeMbIx 3aj1ay.
10.M3MeHeHue XapaKTepuCTUK MpHU NMapajieIbHOM MEPEHOCE 0Cel KOOPIUHAT.
11.M3MeHeHue XapaKTepUCTUK MPU TOBOPOTE OCEl KOOPIMHAT.
12 Kpyuenue. Tpu Tuna pemiaeMbIX 3a/iay IpyU pacyeTe Ha MPOYHOCTb.
13.Kpyuenue. Tpu Tuna pemaeMbixX 3a/1a4 IpHU pacyeTe Ha )KECTKOCTb.
14 . WcnipiTanue maTepuaina Ha KpydeHue. JluarpaMMa Kpy4eHwusl.
15.1U3ru6. Tpu Tuna peunraemMspix 3a1a4d MNpy pacyeTe Ha MIPOUYHOCTb.
16.PacueT Ha MPOYHOCTH OAJKY MO KAacaTeIbHBIM HAMPSHKEHUSM, YCIOBUE MPOU-
HOCTH.
17.CX0ACTBO W pa3iNWYMe PacdyeToB HA BBHIHOCIMBOCTH MPH CHMMETPUYHOM H
HECHMMETPHUIHOM ITHKJIaX.
18.WccnenoBanue cTajiy U 4YyryHa Ha pacTsiKEHUE-CoKATHE.
19.WccnenoBanue ctanu Ha cpe3 (CMSTHE).
20.VccnenoBanue Ha Kpy4yeHHE.
21.VccnenoBanne 0ajaKky Ha INIOCKUAI U3THO.
22.UccnenoBanue 6Ky Ha KOCOU U3THUO.
23.UccnenoBanue KpuBOTo Opyca Ha BHEIEHTPEHHOE PACTSKEHUE.
24.-Kputruyeckue HarpsKeHUsI.
25.BnusiHue BBICOTHI IAICHUS TPy3a Ha MPOYHOCTH OaJIKH.
26.Pacdets! neraneii Ha BBIHOCTUBOCTh. CYIIHOCTh TaKMX PacueTOB.
27 ITpononsHo-moniepeyHbIi u3rnbd. CIoKHOCTH pacueTa Ha MPOoJI0JIbHO-
NONepPeYHbI U3ruo.
28.Y napHas Harpy3ka. [IpeanocslIku, KOTOphIE UCTIONB3YIOTCS B pacueTax Ha
yaap.
29.KoappurmenT AMHAMUYHOCTH HATPY3KHU. Y CIIOBUE MTPOYHOCTH MPHU JUHAMU-
YECKUX Harpys3Kax.
30.YcTanocth, BBIHOCIUBOCTh. OCOOCHHOCTH YCTAIIOCTHOTO pa3pyIICHHS.
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