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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 (hopMupoBaHKUE y 00yYaroIerocss KOMIETEHIIMH B COOTBETCTBUU C TpeOOBa-
HUSAMH (pesiepanbHOro rocy1apcTBEHHOro 00pa30BaTENbHOIO CTAaHAApPTa IO CIEIU-
anbHOCTH 23.05.03 «IloaBuKHON COCTaB KEJE3HBIX JOPOTY.

Kypc compoTtuBnenuss MmaTepuaaoB SBISIETCS OCHOBOM I OOJBITMHCTBA 00-
IICMH)KCHEPHBIX M CHEIUATBHBIX TUCIUTUINH TP TOJTOTOBKE WHXKEHEPA- CTPOUTE-
7s1. B 3TOM Kypce u3ydaroTcs BCe OCHOBHBIC IIPUHITUIIBI, HCTIONB3YEMBIX TIPU pacdeTe
COOPYKEHUU Ha MPOYHOCTh, yCTOWYUBOCTH U JAehOpMAIIHIO, TPUBOJIUTCS BBHIBOJ BCEX
OCHOBHBIX (DOpMYJI, paccMaTpuUBarOTCA (U3UYECKHUE 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:

HNmeth nipesicTaBneHre 0 MOBEACHUN PA3JIMUHBIX KOHCTPYKIIMOHHBIX MaTepHU-
aJI0B IIPU JECUCTBUY BHEIIHHUX HATrPY30K, IIEPEMNATOB TEMIIEPATYP BO BPEMEHH, O CIIO-
cobax M3MEpEeHHUs Pas3IMYHBIX MapaMeTPOB, ONPEICSSIONIMX HAMPSKEHHO - Jedop-
MHUPOBAHHOE COCTOSIHUE KOHCTPYKIIMH, O COCTABJICHUU PACUETHBIX MOJICJIEH U BO3-
MOXHOCTSIX MX M3MEHEHHUM C IeIbI0 MOyYeHHs Oosiee JeTalbHOW mH(opMarmu, o
KOHCTPYKITUH OOJIBIIIMHCTBA UCIBITATEIFHBIX MAIIMH, O METOAUKE TOJTYICHHUS CTaTH-
CTHUYECKUX JIAHHBIX, O CBOWCTBaX MaTE€pHAJIOB M HA3HAYCHUU MPEACIbHBIX HOpMa-
THUBHBIX 3HAUCHHUH.

3HaTh U YMETh UCIIOJIb30BATh CIIOCOOBI OMPE/ICTICHUST YCUITUH, HATTPSDKSHUN U
nedopManuii s CTEp’KHEM, MIACTUH M 00O0J0YeK, METO/Abl pacyeTa CTaTUYECKH
HEOMpPEACITMMBIX CUCTEM B YIIPYTO# U yNPYTO - IJIACTUYECKON CTaauu padoTHhI.

HNmeTh onbIT pacyera CTEp:KHENW HA PACTSKEHUE U CKATHUE, TONEPEUYHBIA U3-
rud U CII0KHOE COMPOTHUBIICHHUE, pacueTa MJIACTUH Ha U3rM0 U3 TJIOCKOCTH U Harpy-
YKE€HUE B CBOEH IMJIIOCKOCTH, pacyeTa HUIUHIAPUIECKIX 000JI0UEK.



1.2. Komnerenuuu ody4yamomerocsi, opmMupyembie B pe3yJibTare

OCBOCHHHA TUCIHHUIIIIMHBI

HNuauxkarop

Pe3y.]'II>TaTLI OCBOCHMUSA y'leﬁHOﬁ AUCHHUIIIIHHBI

OIIK-4. CniocoOeH BBIMOIHATH MPOSKTUPOBAHUE M PACUET TPAHCIOPTHBIX OOBEKTOB B COOTBET-
CTBUU C TPeOOBaHUSIMU HOPMATHBHBIX JIOKYMEHTOB

OIIK-4.6. OuenuBaer
npeieabHOe HApSHKEH-
HO-Ae(popMHUpOBaHHOE
COCTOSIHHE JJIEMEHTOB
KOHCTPYKIIMH MaIluH
NP TIPOBEACHUH pacye-
TOB U MPOCKTUPOBAHUHU
TEXHUYECKUX CHCTEM

3HaTh:

- OCHOBHbBIE MOHATHUS MEXaHUKH TBEPAOTO AePOPMUPYEMOTO Tea;

- METOJIBI OTIPEACTICHUS YCWINN U JeopMaIuii B JJIeMEHTaX KOHCTPYK-
LMY IPU PA3INYHBIX BUAAX HArPYKEHHUS;

- METOJbl OLEHKH MPOYHOCTH, KECTKOCTU U YCTOMUYMBOCTU KOHCTPYK-
[N TIPU PA3IMYHBIX BUAAX AehopMaluii U HarpyKCHH;

- COBPEMEHHBIE YHCICHHBIE METO/IbI OIEHKH IMTPOYHOCTHBIX M TIJIacTHYe-
CKHUX CBOMCTB KOHCTPYKIHUH.

YMmerThb:

- CO3/1aBaTh PACUETHYIO CXEMY KOHCTPYKIIMH U ONPEAEIATh BHYTPEHHUE
CUJIOBBIE (PAKTOPHI B €€ CCUCHHSIX;

- ONPENEATh HANPSDKCHUS U 1e(OpMAIH B Pa3JIUYHBIX CCUCHUSIX KOH-
CTPpYKUMH IIPHA Ppa3HBIX BUAAX HATPYKEHUS,

- BBINOJIHATH MPOBEPKY MPOYHOCTH B COOTBETCTBUU C TEOPUSMHU IPOU-
HOCTH ¥ MaTE€PHUAJIOM KOHCTPYKIIUY;

- BBITIOJIHATH PACUYETHI Ha )KECTKOCTh U YCTOHYHBOCTb.

- BBIIIOJIHATH pacqum HpOtIHOCTI/I U KCECTKOCTHU HpI/I INHAMHUYCCKOM
Harpy»€HUU KOHCTPYKIUH.

Baangern:

- METOJMKON MCCIEAOBaHMs HANPsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSI-
HUS DJIEMEHTOB KOHCTPYKIMH IIPM IPOCTOM M CIIOKHOM €€ Harpyxe-
HUH;

- MECTOAaMU BKCHepI/IMeHTaJ'II)HOFO HUCCIICJOBAHUA HpO‘IHOCTI/I " KECTKO-
CTH KOHCTPYKIIUH TIPU Pa3TUYHBIX BHAAX AepopMalnii;

- IIpUeMaMHu pacyeTa KOHCTPYKIMH C MCIOJb30BAHUEM COBPEMEHHBIX
MIPOrpaMMHBIX KOMIIJIEKCOB M MPUKIJIAJIHBIX TAKETOB;

- METOJAaMH pacueTra KOHCTPYKIMIA Ha MPOYHOCTb, JKECTKOCTh U YCTOW-
YUBOCTH

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON POrPaMMbl
VYyebnas aucturumaa «CONMpOTUBICHUE MaTEPHAIIOB» OTHOCUTCS K 00s13a-
tenpHOM "yacTu broka Bl. Jlucumrumasl (MOYSN)» U SBISIETCS 00S3aTEIBHON NS

U3Y4YCHHUS.
Kon HanMeHoBaHMe JUCHHMIINHBI Koasl popmupyembIX KOM-
AUCHUILTHHBI neTeHUnii, HHANKAaTOPOB
OcBanBaemasi JMCUHUILIMHA
51.0.19 ‘ ConpoTuBieHNE MaTEPUATIOB ‘ OIIK-4 (OIIK-4.6)
IIpenmecTBylonue JUCHUIITHHBI
[her |
JMCIMIINHBL, 0OCBaMBaeMble NapaJIeJIbHO
[Her |
IHocaeaywoumue IMCUUIITHHbBI
53.01 BrinosiHeHUE U 3a11MTa BBITYCKHOM KBa- OIIK-4 (OIIK-4.6)
T (HUKAITMOHHON pabOThI




3.00beM JUCHUNJIMHBI B 32a49€THBIX eIMHUIAX C YKAa3aHUEM KOJIUYeCcTBA
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 ¢ nmpenojaBarejeM U CAMOCTOSITEILHYIO Pa00Ty 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 ayOumopHvle 3aHAMUsL, 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 KpaTKoe 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 MJIACTUYHOCTHU: OpyC (CTEpKEeHb), MIAaCTUHA, 000JI0UKa,
MaccuBHOE Tesio. OCHOBHBIE CBOMCTBA TBEPAOIrO AE(POPMUPYEMOTO Tela: YIPYrocTh,
IUIACTUYHOCTh M mon3yudectb. Jlepopmanuu u nepemennenus. Jlepopmauuu nuHen-
HBIE U YTJI0BbIE (CABUTH). ['MIOTE3bI (OMYIIEHUS) B COMPOTUBIECHUN MaTEPHUAIIOB.

BHyTpeHHue cuiibl U METOJ MX u3ydeHus (Meron ceueHul). HampsbxeHue
IIOJTHOE, HOPMAJIBHOE M KacaTeabHOE. [ TaBHBIN BEKTOP U IJIAaBHBIM MOMEHT BHYTPEH-
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HUX CHJI B ceueHUU. BHyTpeHHMe cuioBbie (aKTOPHI B TIOTIEPEYHOM CEYCHHUH Opyca.
[IposionbHBIE W TTOTIEPEUHBbIE CHIIbI, KPYTSAIIUA U U3rudaromuii MoMeHThl. VX BbIpa-
JKEHUsl uepe3 HampsbkeHus. Buael mpocredmux aegopManuii Opyca: pacTsKeHue-
ckaTue, cIBUT, KpyueHue, u3rud. [lonarue o pacuetHoit cxeme Opyca. Pacuersr mo
nehopMUPOBAaHHOMY U He1e(OPMUPOBAHHOMY COCTOSTHUSIM. [IpuHIIMTT HEe3aBUCHUMO-
CTH I€UCTBUS BHEITHUX CHUJI.

Tema 2. PacTsizkeHHe U C:KaTHe PSIMOTo Opyca

LentpanbHoe pacTsukeHue win cxatue. [Ipogonbubie cuibl. Juddepeniiu-
aJbHBIE 3aBUCHUMOCTH MEXIY MPOJIOIbHBIMU CHIIAMHU U HArPy3KOUW. DMIOPBI NPOJI0JIb-
HBIX cwi. HampsbkeHus B momepeyHbIX ceueHusx Opyca. OCHOBHBIE OMYIICHHS.
Omnropa HanpspkeHuil. HanpsikeHnust B ceueHusX, HAKJIOHHBIX K ocu Opyca. [Iponoss-
Hbl€ U MONepeyYHble aAedopMannu Opyca. 3akoH ['yka mpHu pacTsyKEHUU U CHKATHH.
Mopyns ynpyroctu E u koaddumnuent Ilyaccona y. Y nnunenue (yKopoueHHe) mpsi-
MOro Opyca MOCTOSIHHOTO U MEPEMEHHOTo cedyeHus. KeCTKOCTh IpU pacTsHKEHUU U
cxaruu. [lepemenienus nomnepeuHbix ceueHuil o6pyca. Dmopel nepemenieHuil. Mzme-
HEHHUE 00beMa MPU PaCcTSHKEHUU U CHKATUU.

[ToTennuanbHas sHEprUs AedopMaliiu Ipy pacTsHKEHUU U cxaTuu. [loHas u
yaelbHasg padoTa, 3aTpauynBaeMas Ha 1e(h)OpMUpPOBaHUE MaTepUaa.

Tema 3. MexaHn4ecKkne CBOMCTBAa MATEPHAJIOB IIPH PACTAKEHUN

U CKATHHU
OnbITHOE U3YyYEHNE MEXAHUUECKHUX CBOMCTB MAaTEPHAIOB MPH PACTSHKEHUU U
ckaTud. JlnarpamMmbl pacTsSHKEHUS U CKATHUS TIacTHYecKux marepuaioB (P, Al u 0,
€). OCHOBHBbIE MEXAaHMYECKUE XapPaKTEPUCTUKU MaTepuala: mpeaes NponopiruoHalb-
HOCTH, TIpEJIel YIIPYTOCTH, Mpe/ea TeKyUYeCTH U MpeJes MPOYHOCTH (BPEMEHHOE CO-
npotusiienne). OcoOeHHOCTH AePOPMUPOBAHUS U Pa3pyLICHUS TJIACTUYHBIX MaTe-
pHUaJIoB MPHU pacTsHKeHUM U cxkatuu. [lmactudeckue nedopmanuu. JIMHUU CKOJIbXKE-
Hus. [loHsiTHe 00 UCTUHHON TUAarpaMMe pacTsKEHUs U cxaTus. Pazrpyska u moBTOp-
Hoe HarpyxeHue. Haksern. J[marpaMmbl pacTsiKEHUS U CKATUSL XPYTKUX MaTepUaiOB
U UX OCHOBHBIE MEXaHWYECKHE XapaKTepUCTHUKU. OCOOEHHOCTH pPa3pyILICHUS XPYII-
KMX MaTepUaJIOB MPHU PACTSHKEHUU U CKaTUU. BIUsSHME CKOPOCTU HArpy>KEHUS, TEM-
nepaTypsl U Apyrux (GakTOpoB Ha MPOUYHOCTHBIE XapaKTEPUCTUKU MaTepuaioB. I1o-
HATHE O BIMSHUHU PAJMOAKTUBHOTO 00JydeHus Mmarepuasion. [locnencTeue (ynpyroe
U mactuyeckoe). [ToHsaTre o mon3yyecTu, peakcauu U JJIMTEIbHOU MPOYHOCTH.
CtpouTenbHbIe MaTepuaibl C HETMHEHHONW 3aBUCHMOCTBIO MEXIY JaedopMa-
HUSIMU U HaPsDKEHUAMU. MexaHU4YeCcKHe CBOIMCTBA HOBBIX CTPOUTENIbHBIX MaTepua-
0B - TuiactMacc. OCOOEHHOCTH UX TIOBEICHUS TI0]T HAarPY3KOi B 3aBUCUMOCTH OT PSi-
Jla TOMOJIHUTENBHBIX YCIOBUW: TEMIIEPATYPbI, BIAXKHOCTH, CKOPOCTH HArpy>KEHUS 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 NPENEIbl HArpyKeHus. MeToasl pacdera 1o J0IyCKae-
MBIM HaNpsDKEHUSM, pa3pyllaéMbIM Harpy3kaM U MpeaeibHbIM cOCTOSIHUSIM. Koad-
(UIMEHTHI 3aMackl MO HAPSLDKEHUAM U Harpy3kam. TeXHUKO-?5KOHOMUYeCcKHe (akTo-
pBL, BIMAIOIINE HAa 3HaueHHe Kod(¢uiuueHTa 3anaca. OCHOBHBIE BUIBI 337ad B CO-
IPOTUBJIEHUE MAaTEpUaJIOB: MPOBEPKA MPOYHOCTH, MOAOOP CEUEHUSs, OIpE/EICHHE
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
KOHIICHTpAlMU. BiusHMEe KOHLIEHTpAlMU HANPSDKEHUW Ha MPOYHOCTH IPU CTaTHYe-
CKOM Harpy3ke. YueT cCOOCTBEHHOI'O Beca IMPHU PACTSHKEHHHM U cxkaTuu. lloHsTre o
Opyce paBHOro conpoTuBieHUsl. CTaTUYECKN HEONPEAEIUMbIE 3aJJaUH MPU PaACTKE-
HAW W CKaTuW. PacdeTel Ha HarpyskKy, TeMneparypy 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.
HanpskeHuss Ha HAKIIOHHOM TUIOIIanKe. ['JIaBHbBIE TUIOIAAKU WU TJIABHBIE HANPSIKeE-
Husa. [lnomanku ¢ HamOONBIIMMHU KacaTeNbHBIMH HaNpsDKEeHUsIMU. BenuunHa
HauMOOJIbIINX KacaTelIbHbIX HaNpshkKeHUWH. 3akoH ['yka Mmpu MIOCKOM HampsKEeHHOM
COCTOSIHUHU.

Tema 6. CaBur

Hanpsixenus u nedopmanuu npu casure. 3akod ['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

OceBoit, NOJSIPHBINA U LEHTPOOEKHBIIT MOMEHTBI HHEPLIMU. 3aBUCUMOCTD IS
OCEBBIX U MOJSPHBIX MOMEHTOB HHEpUHH. OCEeBbIE MOMEHTBI MHEPLUU JJIS IPSMO-
YTOJIbHUKA, TPEYTOJIbHUKA, KPYra U KOJIbLIA. 3aBUCHUMOCTb MEXAY MOMEHTaMU UHEP-
LIUH 715 TapajviebHbIX oceil. I3MeHeHne 0ceBbIX U IEHTPOOEKHBIX MOMEHTOB
VHEPLIUY [IPU IIOBOPOTE KOOPAUHATHBIX OCEH. [ 1aBHBIE OCH MHEpLUUU. | TaBHBIE 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 Kpyrjioro nomnepeyHoro cedeHus. 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 MONepeyHOro CEUYEHUsl U3 pa3HbIX MaTepu-
asioB. Tpu BHJa 3a/1a4y NpU KPYYECHHUH: ONPENEIICHUE HAIPSDKCHUM WIIU 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 BpaieHus Baya. [loTeHnuanpHas 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 NpsIMOYroJbHOTO cedeHusl. KpyueHue cTep:kHel, 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 ONMOpHbIE peakuuu. BHyTpeHHHE cUloBbie (PAKTO-
pBI B IIOTIEPEUYHBIX CEYEHUSAX Opyca npu u3rude: n3rudarinii MOMEHT U MoNepeyHas
cuia. Yucreiid u nonepeunsiid n3rud. uddepennunanbrbpie 3aBUCUMOCTH MEXIY U3-
ruOaroIMM MOMEHTOM, IMONEPEYHON CUJIOW M MHTEHCUBHOCTBIO PACIPEEICHHBIX
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 HOpMaIbHBIX HampshKeHH. PacipocTpaneHre BRIBOIOB YUCTOTO U3ruba Ha
nornepeuHblil u3rn6. KacarenbHbie HanpsKeHUs: Mpy u3rude OpycheB CILIONIHOTO Ce-
yenus (popmyna J[.M.Kypasckoro). Kacarenpabie HanpspkeHus npu u3rude. Tpaek-
TOpPUU TJIaBHBIX HampsikeHuid. [loHsTue 006 u3rnbe Opyca TOHKOCTEHHOTO MPOQUIIs.
entp uzruba. [loreHunanbHas 3Heprus. Ynpyromiactuueckuii u3rud 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 pa3pylIalonUM Harpy3KaM U Mo MpeAebHbIM COCTOSHUSIM.
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
ceuenus. [loHsTHEe O pacdyeTe COCTaBHBIX (CBApPHBIX M KIIEMaHbIX) Oanok. M3rub Oa-
JIOK U3 Pa3HOPOJHBIX MaTepuasioB. [lonsTHe 00 m3rnbe Oanok M3 MaTepUANIOB, HE
cieayromux 3akony I'yka.

Tema 10. Onpenesienne nepeMenieHni Npu u3ruoe

HuddepenumanbHoe ypaBHEHHE OCH U30THYTOTO Opyca. TouHoe U mpubIiu-
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 nepemMenieHnit opyca nepeMeHHOTO CeUCHUSI.



Tema 11. U3rud craTu4ecky HeonpeaeJauMbIx 0aJ10K

Cratnyecku HEONpPEAEMMbIE OJHONPOJIETHbIE OalKM M MHOTONPOJIETHBIE
oanku. Jlumaue HensBecTHble. CTENEHb CTaTUYECKON HeomnpeaeauMoctu. OCHOBHaA
CUCTEMA. YPABHEHHUS IEPEMELICHUN IJTsI OTIPEICTICHUS JIMIIIHUX HEU3BECTHBIX. [ToHs-
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 M UX 3IIOPHl B IUIOCKUX U MPOCTPAHCTBEHHBIX JIOMAHBIX OpycheB. Xapakrep-
HBIE€ CIy4yau CJI0)KHOTO CONPOTUBIIEHUS MPSIMOro Opyca: KOCOM M3rud, BHELIEHTPEH-
HOE JIEHCTBUE NPOAOIBHON CUIIbI, M3rH0 U KpyueHue. HopMaibHble HapsKEHUs MpU
KOCOM u3rube. Omopa HOPMaJIbHBIX HamnpsbkeHuil. CuiioBass M HyleBas JIMHHUM.
Haubomnwimue Hanpspkenus. [log6op 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.
Y4eTr npoaoabHON CHIIBI B IUIACTUYECKOM IIapHHpe. OnpenesieHue npeaciabHON 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. HampshkeHus B ONepeyHOM CEYEHHUH MPU U3TU0e U KPyUYeHHUH
Opyca ¢ KpyIJIbIM MONEpEeYHbIM CeuyeHueM. [naBHble HampskeHHus. PacueTHble
HANpsDKEHUSI IO HEKOTOPBIM TMIIOTE3aM MPOYHOCTH U IlacTUYHOCTU. M3rub u kpy-
yeHue Opyca ¢ MpsIMOYTOJIbHBIM MONIEPEUYHBIM CEUEHUEM. YUeT MPOI0IbHON 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 JUIsl CTePXKHS C MIapHUPHBIMU OMOPAMU MO KOHIAM (OCHOBHOM ciyyait). Yuer
Ipyrux BUAOB 3akperieHus. [loHsTue 0 TMOKOCTH U MPUBEACHHON JJIUHE CTEPIKHS.
®opmyna Diinepa, 3anmuchbiBaeMas 4Yepe3 MPUBEACHHYIO IMHY cTepxkHs. [Ipenen
npuMeHUMOCTH (opmynsl Dinepa. [loTeps ycTOWYMBOCTH TIpH HAMpPSIKEHUSAX 32
IIPENEIOM NMPONOPLUUOHAIBHOCTH MaTepuaia. @opMyiia KpUTUYECKOH CHIIBI DHIecC-
cepa - Scunckoro. ['paduk KpUTHYECKUX HAMPSHKEHUN B 3aBUCUMOCTH OT THOKOCTH
crepkHd. [IpakThueckuii MeTo pacuera CKaThIX CTEP>KHEW Ha MPOJOJbHBIN U3rHO0.
Tabnuubl kodpPuimeHToB mpoaonbHOro u3rnda . IloHsTHe o0 pacuere COCTaBHBIX
CTEpKHEH.

Tema 14. PacueTsl IpM HEKOTOPBIX AUHHAMMYECKUX HATPY3KaX

[TonsiTve 0 TMHAMUYECKOW HArpy3ke U AMHaAMUYECKOM Kod(duumeHre.
[Tonwem u onmyckanue rpysa ¢ yckoperueM. Mcnons3oBanue npunnuna Jlamamoepa.
VYnap 00 ynpyryro CUCTeMY C OJHOM CTETEeHBIO CBOOO B, Pacuer o 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 Bceero gacos Buipl yueOHBIX 3aHATHH
mo y4eOHO- KonrakTHas pabora CPC
My TUIaHY (AynuTopHas paboTa)
JeKIMU | mpakTu- | Jjabopa-

YEeCKUe TOpPHBIE

3aHATUS palboThI
Tema 1. Beegenue 7 1 6
Tema 2. PacTsikeHue u coxaTue nps- 11 10
Moro Opyca
Tema 3. Mexannyeckue CBOKWCTBA Ma- 16 15
TEpUAJIOB IPU PACTSKEHUH U CHKATUH
Tema 4. PacueTsl Ha IPOYHOCTH U
KECTKOCTb IIPH PACTSKEHUU U CXKa- 238 1 1 25
TUU
Tema 5. IImockoe HampsiKEHHOE CO- 16 16
CTOSIHUE
Tema 6. CoBur 6 6
Tema 7. 'eomerpuueckue Xxapaxre- 16 1 15
PUCTUKHU IONEPEYHbIX CEUYEeHUH
Tema 8. Kpyuenue / 6
Tema 9. M3ru6 24 1 1 2 20
Tema 10. Onpenenenue nepemerie- 9 9
HUM Npu u3ruoe
Tema 11. U3ru6 craTudecku 29 1 1 20
HEOIpeAeTUMBIX OaJIOK
Tema 12. Crio’)kHOE CONPOTHUBIICHHE 25 1 23
Tema 13. YcTOWYMBOCTD CKAThIX 8 1 6
cTepHell (IpOoAoJIbHBIH M3rH0)
Tema 14. PacdeTsl npu HEKOTOPBIX 11.6 1 1 96
JTUHAMHYECKHX Harpys3kax ’ ’
KA 0,4
K9 2,35
KoHnTpounb 6,65
NTOI'O 216 8 4 8 186,6

4.3. TemaTuKa NPAKTHYECKUX 3aHATHI
Tema npakTUYECKOro 3aHATHUS KomnuectBo
4acoB

1. PacueTsl Ha IPOYHOCTh U JKECTKOCTh MPH PACTKEHUU U CKATHH C IIOMOLIBIO 1
nporpammbl POLUS
2. N3ru6 ¢ momomipto mporpammel POLUS 1
3. I3ru6 craTtmyecku HeompeaeaIuMBbIX 0aloK ¢ moMoIikio nmporpaMmmbl POLUS 1
4. PacueTsl IpU HEKOTOPBIX AMHAMUUYECKUX HAarpy3Kax 1
BCETO 4
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4.4. TemaTuka J1adopaTopHbIX padoT

Tewma mabopatopHOit paboThHI

KomnnuectBo
4acoB

1. PacTskeHue u cKathe MpsMoro Opyca ¢ OMOIIbIO TPOTrPaMMBI
Coloombus

2. MexaHn4ecKre CBOMCTBA MATEPHAJIOB NP PACTSHKCHUH M CIKATHH C
nomonipto nporpammel Coloombus

3. PacyeTsl Ha IPOYHOCTH U KECTKOCTD TPH PACTSIKEHUHU U CKATHH C TI0-
MoIibto nporpammbel Coloombus

4. Kpyuenue ¢ nomoripio mporpammsl Coloombus

5. WU3ru6 ¢ nomomisio mporpammel Coloombus

6. CI105%KHOE COMPOTHUBIICHHUE C MOMOIIKIO nporpaMmmbl Coloombus

7. YcToiuuBOCTh ¢ moMoInkko mporpammel Coloombus

BCETO

®© [k |k (N

4.5. TemaTnka KypcoBbIX padoT (IPOEKTOB)

KypcoBsie paboThI (IPOEKTHI) YUEOHBIM MIJIAHOM HE MPEAYCMOTPEHBI.

4.6. TemaTuka KOHTPOJbHBIX PadoT

KonTtposnbHbie paboThl y4€OHBIM TUTAHOM HE MTPETYCMOTPEHBI.

4.7. TemaTuka pacyeTHO-TpauuecKoil padoTbl

1. PactspkeHue u cxxaTue npsmoro opyca

2. 'eomeTpryecKue XapakTepPUCTUKU MOTIEPEYHBIX CEUSHUH
3. N3rub: mogbop ceueHus U BEIYMCICHHUE TTepEeMEIICHUH

4. Pacuer BHEIIEHTPEHHO CKAaTOTO CTEPKHS

5. Pacuer c:kaToro cTep:KHs Ha YCTOWYUBOCTD

6. Pacuer Oasiki Ha BBIHYK/ICHHbIE KOJIEOAHUS
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5. YueOHo-MeTOAMUYECKOE O0ecIIeueHne
7151 CAMOCTOSITEJIbLHOI PadoThI 00YyYaAIOIIMXCH MO TUCHHUIIINHE

5.1. PacnpenesieHue 4acoB 10 TeMaM U BHAaM
CaAaMOCTOATEIbLHOM PadoThI

Pa3nensl u TeMEBI

Bcero gacos 1o
yueOHOMY TLIa-

Buna camocTositenbHOM paboTh

HY
CamocTosITenbHOE H3Y4EHHE OTAETbHBIX
TeM yudeOHOW muTeparypbl. Paborta co
Tema 1. Beenenue 6 CIIPABOYHOM W CHELMATBHOMN JIUTEPATYPOil.
ITogroroBka Kk MPOMEXKYTOYHOM arrecra-
IIMH ¥ TEKYIIeMy KOHTPOJIIO 3HAHUH
BreimonHenue pacderHo-rpaduueckoi pa-
Tema 2. Pactsbkenue u cxatie 10 60ThL. TToAr0TOBKA K MPOMEKYTOYHOM aT-
npsmoro 6pyca TECTALMK M TEKYIEMY KOHTPOIIO 3HAHHIA
Tema 3. MexaHnuecKie CBONCTRA Beimonnenue pacquHo-rpa(queCKoﬁv pa-
MATePUATIOR MPH PACTSKESHUH H 15 00Tb1. [ToArOTOBKA K MTPOMEKYTOUHOM ar-
COKATHI TECTAIlMU ¥ TEKYIEMY KOHTPOJIIO 3HAHUH
Tema 4. Pacuersi HA IPOYHOCTH 1 Brimonnenue pacquHo-rpaq)qucxoﬁv pa-
JKECTKOCT TIPH PACTSIKCHIH H 25 60tb1. [ToAroTOBKA K ITPOMEKYTOUHOU ar-
COKATHI TECTAIlMU M TEKYIIEMY KOHTPOJIIO 3HAHUI
CamocTosITeNnbHOE H3YYEHHE OTACIbHBIX
TeM yuyeOHoM muTeparypsl. Pabora co
Tema 5. I1n0CKOE HANPSKEHHOE 16 CIIPaBOYHOM M CIENUANBHOM JTUTEPATYPOA.
COCTOAHNC [ToAroToBKa K MPOMEKYTOUHON arTecTa-
UM U TEKYIIEMYy KOHTPOJIIO 3HAHUHN
CaMOCTOSITeIbHOEe HM3YYEHHE OT/CTbHBIX
TeM YydeOHOW muTeparypsl. Paborta co
Tema 6. Csur 6 CIIPaBOYHOM M CHELUAIBHON JIUTEPATYPOH.
[ToaroroBka K TNPOMEKYTOYHOH arTecTa-
UM U TEKYIIEMYy KOHTPOJIIO 3HAHUH
BrimonHeHne pacueTHO-rpaduuecKoil pa-
Tema 7. I'eomeTpirieckue xapak- 15 60ThL. TTOATOTOBKA K IPOMEXKYTOUHON aT-
TCPUCTHUKH MOTICPEHHBIX CCICHIM TECTAIMK M TEKYIEMY KOHTPOJIIO 3HAHHMA
CaMOCTOSITEIbHOE HM3YYEHHE OT/ICTbHBIX
TeM yueOHOW nuTeparypsl. Paborta co
Tema 8. Kpyuenue 6 CIIPaBOYHOM M CHELUATBHON JIUTEPATYPOH.
[ToaroroBka K MpPOMEXYTOYHOM arTecTa-
UM U TEKYIIEMYy KOHTPOJIIO 3HAHUH
BrimonHeHne pacueTHO-rpaduuecKoil pa-
Tema 9. U3rub 20 60Tel. [loaroToBka Kk MPOMEKYTOUHOU at-
TECTAIlMU M TEKYIIEMY KOHTPOJIIO 3HAHUH
Brimonnenue pacuetHo-rpaduueckon pa-
Tema 10. Onpenenenne nepeme- 9 60ThI. TT0oArOTOBKA K MPOMEKYTOUHOMN at-
WeRHH npu n3rube TeCTAINH M TEKyIEMY KOHTPOJTIO 3HAHHIA
CaMOCTOSITeIbHOE HM3YYEHHE OT/ACIBbHBIX
TeM yuyeOHoOW nuTeparypel. Pabora co
Tema 11. M3ru6 crarnyecku 20 CIIPaBOYHOM M CHENUANBHOM JIUTEPATYPOIi.

HEONPEIeTUMBIX 0aIoK

[TonrotoBka Kk MPOMEKYTOUYHOU aTTeCTa-
LMY U TEKYHIEMY KOHTPOJIKO 3HAHUI
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CaMoCTOATENBHOE HU3YYEHHE OTIENbHBIX
TeM Y4eOHOH nuTeparypbl. BolnonHeHue

Tema 12. Cnoxmoe - conpotusiie- 23 pacyeTHO-rpaduueckoii  pabotsl. Iloaro-
HHC TOBKA K HPOMEXKYTOYHOH aTTecTaluM |
TeKyllleMy KOHTPOJIIO 3HaHMi
CaMOCTOATENFHOE H3Y4EHHE OT/EIBHBIX
. TeM ydeOHOH suTepaTypbl. BeInmoiHeHne
Tema 13. YeToruMBOCTE CoKATBIX 6 pacuetHoO-rpaduueckoit pabotsl. Iloxro-
cTepkHel (NposoNbHEI  H3THO) TOBKAa K IPOMEKYTOYHOH aTTecTaluu |
TEKYIIEMY KOHTPOJIKO 3HAHUM
CaMOCTOSTENFHOE M3yYEHHE OTAEIbHbIX
TeM Y4eOHOH muTeparypbl. BolnonHeHue
Tema 14. Pacuetsl npu HekoTo- 9,6 pacueTHO-rpaduueckoii padotsl. Iloaro-
pbIX AMHAMICCKHUX HAIPY3KaX TOBKA K IPOMEXKYTOYHOH aTTeCTaluu |
TeKyllleMy KOHTPOJIIO 3HaHHUi
Htoro 186,6
5.2. Ilepedennb y4e0HO-MeTOANIECKOr0 00ecnedeHus AJIsi CAMOCTOATe b~
HO¥i pa0oThI CTYICHTOB ¢ YKA3aHHEM MECTa MX HAXO0MKICHMSA
- yueOHasl uTepaTypa — Oubnmoreka guimana;
- MCTOAUYCCKUC PCKOMCHAAINH IIO0 BBIIIOJIHCHUIO paCLIGTHO'Fpa(bI/IquKI/IX pa-
0oT;

- MECTOANYCCKUC PCKOMCHAAIHNU 110 CaMOCTOATCIIbHOMY U3YyUYCHHUIO 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, COCTaBU- 3aryaBue N3parenncTBO, IO Kommnuy-
TEJH BO
J1.1 Crenun [TLA. Conporusnenue | CII6.: Jlanb.- 2014.- 320 c. Pexxum | Dnek-
MaTepuasoB: JIOCTyTa: TPOHHBI
y4eOHUK http://e.lanbook.com/book/3179 pecypce
J1.2 I1. A. ITaBnog, JI. | Conporusnenne | Cankr-IlerepOypr: Jlanp, 2019. — DJieK-
K. ITapmun, b. E. MaTepHUaos : 556 c. Pexxum nocryna: TPOHHBIN
MensHukos, B. A. y4COHHUK https://e.lanbook.com/book/116013 | pecypc
[lepcTHeB ; nox
penakuueii b. E.
MenbHHKOBA.
JI1.3 | b.E. MensuukoB, | Conporusnenue | Cankr-llerepOypr : Jlanp, 2020. — | Dnek-
JI. K. [Tapmus, A. MaTepHUaos : 576 c. Pexxum nocrymna: TPOHHBIN
C. CemeHos, B. A. y4eOHUK https://e.lanbook.com/book/131018 | pecypc
[lepcTHeB
7.2. JlonoJIHUTEJIbHAS JJUTEpaTypa
J2.1 JIykbsiHoB A.M., | ConportusieHue M.: ®I'BOY «YuebHo- Onek-
JIykbsiHOB ML A. MaTepHaJIOB: METOJMYECKHUI LIEHTpP 110 00pa3o- | TPOHHBII
yue0. nmocodue. BaHUIO Ha KeJIe3HOAOPOKHOM pecypc
TpaHcnopre», 2017. — 598 c.
Pexum nocryna:
http://umczdt.ru/books/48/18762/
JI2.2 | Kpuomanko C. H. | ConporuBnenne | Mocksa: U3narenscrBo FOpair, Onex-
MaTepHaloB: 2020. — 397 c. — TPOHHBIN
y4eOHUK U https://urait.ru/book/soprotivienie- | pecypc
MPAKTUKYM JUTSI materialov-449918
BY30B
J12.3 Hixosuu I'. M., ConpoTHuBiIeHNE Mocksa: U3natenscTBo FOpaiiT, Diex-
Munun JI. C., Bu- MaTEpHAJIOB. 2020. — 324 c. — TPOHHBIN
HOKYpoB A. U. ; PykoBoacteo k | https://urait.ru/book/soprotivienie- | pecypc
[Tox pen. MuHHMHA | pelIEHUIO 3a1a4 materialov-rukovodstvo-k-
JI.C. B2 4. Yacts 1: | resheniyu-zadach-v-2-ch-chast-1-
yuebHOe TIoco- 454162
Oue I By30B
J12.4 Huxosuu I'. M., ComnpoTuBieHue Mocksa: U3natensctBo FOpaiiT, OJex-
Munun JI. C., Bu- MaTepUasoB. 2020. — 299 ¢c. — TPOHHBIH
HOKYpoB A. U. ; PykoBoacteo k | https://urait.ru/book/soprotivlenie- | pecypc
[Tox pen. MuHKMHA | pEIICHHIO 3a/1a4 materialov-rukovodstvo-k-
JI.C. B 2 4. YacTs 2: resheniyu-zadach-v-2-ch-chast-2-
y4eOHOe TTOCOo- 454244
Oue 1y By30B

8. Ilepeyennb pecypcoB HHPOPMAIMOHHO - TEJIEKOMMYHUKAIIMOHHOM CeTH
"UHTepHeT'", HEOOXOAUMBIX IJIsl 0CBOCHMS JUCHUIJINHbBI

1.0¢dunmansabIi cait punuana.

2. DnexTpoHHas OMOIMOTEYHAs cUCTEMa

3. IlouckoBblie cucteMsl «AHnekc», «Googley mig qocTyna K TeMaTu4ecKuM HHQPOp-
MaIMOHHBIM pecypcam.
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http://e.lanbook.com/book/3179
https://e.lanbook.com/book/116013
https://e.lanbook.com/book/131018
http://umczdt.ru/books/48/18762/
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

9. MeToauueckue YKazanud 1Jisd oﬁyqamumxca 0 OCBOCHHIO JUCIIUITIMHBI

3ansaTus o gucuuiuinHe «CONpOTUBIEHUE MAaTEpPUAIOB)» MPOBOAATCS B BUAE
JCKIUH, Ta0OPATOPHBIX U MPAKTHUECKHUX 3aHATUH.

1. JlekimoHHBIM MaTepuan PEKOMEHAYETCS KOHCIIEKTUPOBATh. Y CTYJEHTA
JOJKHA OBITh TETPa/ib U MUCbMEHHBIEC IPUHAJICKHOCTH JJIs1 BEJICHUS KOHCIICKTA.

2. IlpakTrueckue 3aHSATUSL MPOBOASTCSA B BHJIE PELICHHUS 3a1ad IO MPOMACH-
HBIM TEMaM KaK BPYUYHYIO, TAK U C IOMOIIbIO KOMITBIOTEPHBIX MPOTPAMM.

[Ipu moArotoBke K MPaKTUYECKUM 3aHATUSAM M0 AUCIUIUIMHE HEOO0XOIUMO
U3YYUTh PEKOMEHIOBAHHBIN JIEKTOPOM MaTepHall, UMETh MpU ce0e KOHCIEKTHI COOT-
BETCTBYIOIIUX TEM U HEOOXOIUMBIN CITPABOYHBIA MaTepUa.

3. Jlaboparopuble pabOThI IPOBOJATCA B KOMIIBIOTEPHOM KJIacCE€ B BHJIE KC-
MEPUMEHTOB C 00pa3liaMu C MOMOIIbIO COOTBETCTBYIOINIEH IporpaMmbl. biianku mist
3aMOJHEHUS MOJIYYEHHBIX IKCIIEPUMEHTAIbHO 3HAUEHHUM BBIIAIOTCS MPENOAaBaTEIEM.
B pamkax caMoCTOSITENBHON pabOThl CTYAEHT JOJKEH BBINOIHUTH OJHY PAacdeTHO-
rpaguueckyo padory. [Ipexie ueM BBINONHATh 3a1aHUs pacueTHO-TpadUIecKon pa-
00TbI, HEOOXOUMO M3YYHUTh TEOPETUUECKUI MaTepuai, 03HAKOMUTHCA C METOAUYE-
CKMMH yKa3aHUsMU 10 BbiNosHeHUI0 PI'P. Beimonnenue u 3amura paboThl SBISIOTCS
HEIIPEMEHHBIM YCJIOBHUEM JUIS JOIYCKA K 3K3aMeHY. BO BpeMs BBIIIOJIHEHHs pacyerT-
HO-Tpauueckoil paboThl MOKHO MOJIYYUTh IPYIIIOBbIE WM UHAUBHUIyaJIbHbIE KOH-
CYJbTalll{ y MPENOAABaTENS.

IIpu MOATrOTOBKE K 3K3aMEHY HY>KHO M3YYHTh PEKOMEHAOBAHHYIO JIUTEPATYPY,
JICKIIMOHHBIN MAaTEpHAJL.

10. Ilepeyenb HH(POPMAIMOHHBIX TEXHOJIOTHii, IPOrPAMMHOI0 00ecrevYeHus u
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX
NpPH OCYlIeCTBIEHUH 00Pa30BaTEJBLHOI0 NMpolecca no JUCHHILINHE

[Tpu ocymecTBneHNN 00pa30BATENBHOTO MpoLiecca MO AUCIHUILTUHE WCIOIb3Y-
I0TCS CIEeAyIoIre HH(OPMAIMOHHBIE TEXHOJIOTUN U TIPOTpaMMHOe 00ecrieueHHe:

- JUIsl TIPOBECHUS MPAKTHUUECKUX 3aHSITHIN Hcosb3yercs nporpamma POLUS,
MMEIOIIAsICsl B CBOOOTHOM JIOCTYTI€ B MHTEPHETE.

- JUIS TIpOBeNeHMs JTabOpaTOPHBIX PadOT MPUMEHSETCS JIMIICH3UOHHAS TMPO-
rpamma COLUMBUS, ycranosiennas Ha 20 KOMITbIOTEpaX OJTHOTO MX KOMITBIOTEP-
HBIX KJIACCOB.

- IS CaMOCTOSATENIbHOM paboThl cryaeHtoB: Windows 7 u Bbiire, Microsoft
Office 2010 u BbiIIIE.

[Tporpammuoe odecnieuenne POLUS (cBo6oaHo pacripoctpansiemoe [10)

IIpogeccunonanbubie 0a3bl JAHHBIX,
HCII0JIb3yeMble JIJIsl M3yYeHU sl JUCUUILINHBI (CBOOOIHBIN J0CTYI)
[TopTan uHTEIEKTyadIbHOIO IIeHTpa — HaydyHoU Oubiamotexku um. E.U. OBcsn-
KUHA
https://library.narfu.ru/index.php?option=com_content&view=article&id=505&l|
temid=574&lang=ru
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11. Onucanue MaTepuaJIbHO - TEXHH4YECKOH 0a3bl, HEOOXOAUMOM ISt
ocylecTBJIeHHsI 00Pa30BaTEIbLHOI0 MPoOLEcca MO AUCIHUIIINHE

11.1. TpedoBanusi K ayguTopusiM (MOMellleHUsAM, KaOMHeTaM) JIisl POBeAeHusI
3aHATHI ¢ YKa3aHHEM COOTBETCTBYHOLIETr0 OCHAIIICHHUSA

VYyeOHas ayauTopus Uisl MPOBEIACHUS YUYEOHBIX 3aHATHM, MPETYCMOTPEHHBIX
nporpaMmon crnenuaiuTera (MpOBENCHUE 3aHSATUM JEKIIMOHHOTO THIIA, 3aHSITHM
CEMHUHAPCKOTO THMA, TPYIIOBBIX W HWHAUBUIYAIbHBIX KOHCYJIbTAllUM, TEKYIIETrO
KOHTPOJSI W  TPOMEKYTOYHOW  arrecrammm) -  aymutopus Ne 401,
Crenmanu3upoBaHHas MeOEIb: CTOJIBl YICHUUYECKUE - 32 MIT., CTYJIbs YYCHUUECKHE -
64 1mIT., 10CcKa HacTeHHas - | MWT., CTOJ mpenoaaBaTens - 1 WIT., CTyJ npenojiaBaTes
- 1 mr. TexHuueckue cpeAcTBa OOYUYEHHMs: TEPEHOCHON 3KpaH, MNEPEHOCHOU
MIPOEKTOP, HOYTOYK. YUeOHO-HATJIAIHbIE TTOCOOUS, 00ECTICUNBAIOIINE TEMATUUECKHE
WUTIOCTPALIMM, COOTBETCTBYIOIIME paboueil mporpamMmme JUCHUIUIMHBI - KOMILUIEKT
npe3eHTalui (XpaHuTes Ha Kadeape).

11.2. IlepeyeHnb J1a00PATOPHOTO 000PYIOBAHUA

VYyebHast aynuTopust i MPOBEJACHUSI YU€OHBIX 3aHATUN, MPEAYCMOTPEHHBIX
nporpaMmoi cnenuanutera (IpoBeJIeHHe 3aHATUNH ceMUHapcKoro turma) - Jlabopa-
topusi Kommbrorepnsiii kinacc Ne 2, aynutopust Ne 411. Cneunanu3upoBaHHass Me-
0eJib: CTOJIbl YUEHUUYECKHE - 25 IIT., CTYJbsl yUeHHUYECKHe - 31 1IT., 10CKa HACTEHHAs
- 1 mr., cron npenogasarens - 1 wr., cTyn npenoxasarens - 1 mr. TexHnueckue
CpeICcTBa O0YYCHHMsI: KOMITbIOTEpHI - 17 1mT., Buaeonanens - 1 mr. 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-
necce 0CBOCHHS y4eOHOM JMCUMIINHBI

1.1. IlepeyeHb KOMNIETEHIIMA M HUHAMKATOPOB

OIIK-4: CrniocoOeH BBINOJHATH MPOECKTUPOBAHUE U PACUET TPAHCIIOPTHBIX
00BEKTOB B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATUBHBIX.

Nuauxarop

OIIK-4.6 OuenuBaer

IMpCacJIbHOC

HAIIPsSKCHHO-

ne(OpPMUPOBAHHOE COCTOSIHUE DJIEMEHTOB KOHCTPYKIMH MAIIMH TPU MPOBEICHUH
pacyeToB U MPOEKTUPOBAHUHN TEXHUYECKUX CUCTEM

1.2.

Jtanbl (OPMHUPOBAHNUS KOMIIETEHIMII B Ipolecce

OCBOCHUSA YUeOHOM M CHUTIHHBI

HaunmenoBanue 3rama

Conep:kanue 3Tana
(BuABI yueOHOI1 padoThI)

Koabl popmupyembix Ha
JTamne
KOMIIEeTEeHIINii, MHINKAa-
TOPOB

Oran 1. ®opmupoBaHue
TEOPETHYECKOM 0Oa3bl 3Ha-
HUU

Jlekuuu, camocTosiTenbHas padora CTy-
JIEHTOB C TeOpeTH4ecKon 0a30ii, mabopa-
TOPHBIE PaOOTHI, IPAKTHUECKHE PAOOTHI

OIIK-4 (OTIK-4.6)

Oran 2. ®opmupoBaHue | 1adopatopHble pabOThl, NPAKTHUUECKUE

YMEHUU paloThI OIIK-4 (OI1K-4.6)
Oran 3. ®opmupoBanue | Brinonnenue pacueTHO-rpaduuecKoi

HaBBIKOB  MPAKTUYECKOTO | pabOTHI

WCIIOJIb30BAaHNs 3HAHUU H OIIK-4 (OIIK-4.6)
yMEHUH

Ortan 4. IlpoBepka ycBo-
€HHOT'0 MaTepuana

3amuTa pacueTHo-rpaduyeckoil padoTsl,
9K3aMeH

OITK-4 (OTIK-4.6)

2. Onucanue noka3artejeil H KpUTepueB OLleHUBAHUS KOMIIETEHIUH Ha pa3-
JIMYHBIX ITanax ux (pOpMHUPOBaAHUS, ONMCAHUE HIKAJ OLEHUBAHUS
2.1. [loka3are/in M KPUTEPHH OLICHMBAHUS KOMIIETECHIIMHI
HA pa3/IMYHbIX ITanax ux popmMupoBaHusi

Ortan popmupo- | Kox komme- | ITlokasarenu oreHuBa- Kpurepun Crioco6s1
BaHUS KOMIIETEH- | TEHIUH, UH- HUS KOMIIETEHLU I OLIEHKHU
107078 JTUKaTOp
Oran 1. ®opmu- - TIOCEIIeHHE JIEKIIMOH-| - HAJIM4he KOHCIEKTa | YCTHBIN
poBaHHE  TEope- HBIX 3aHIATHH, Jabopa-| JIEKIMH 10 BCEM Te- | OTBET
THYECKOM  0a3bl TOPHBIX W TpaKTH4Ye-| MaM, BHIHECEHHBIM Ha
3HaHUH’ CKUX padoT; JEKLIMOHHOE  O00CYX-
- BEJECHHE KOHCIIEKTa| JCHMUE;
OIIK-4 JIEKIIN; - AKTUBHOE y4acTue
(OIIK-4.6) | . ydactue B 0OcCyx[e- | CTyJeHTa B 00cCyxe-
HUU TEOPETUYECKUX | HUIM  TEOPETHYECKHUX
BOIIPOCOB TEM Ha Ka)Xk- | BOIIPOCOB
0l J1abopaTopHOM W
NPaKTUYECKON paboTe
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Otan 2. ®opmu- - BBITIOJIHEHHUE J1abopa- | - YCIENIHOE CaMOCTO- | OTY4ET IO

pOBaHUE YMEHHIA TOPHBIX M TpaKTH4e- | ATEJIbHOE  BBINOJHE- | JJabopa-

(pemieHue 3amayu CKHX paboT HUE TPAKTHUYECKUX U | TOPHOU

o oopasiry) OIIK-4 nabopaTtopHeIX paboT | pabore U

(OIIK-4.6) Mo mpak-
THUYECKOHN
pabore

Oran 3. ®opmu- - HQJIA4YUE IPABUIIBHO | - pac4yeTHO- | pac4eTHO-

pOBaHME HaBHIKOB BBIMIOJTHEHHON pacyeT- | rpaduueckas pabota | rpadude-

PaKTUYECKOTO OIIK-4 HO-TpaduuecKkoil pabdo- | UMEET  TOJIOXKUTENb- | CKasi pabo-

UCIIOJIb30BaHUS (OlIK-4.6) | 1y HYIO PELEH3HI0 U JI0- | Ta

3HAHUN U YMEHUI IIYIIEHA K 3allUTe

Oran 4. [Ipoepka - yCTemIHas 3aiuTa - OTBETHI Ha BCE BO- YCTHBIN

YCBOEHHOTO  Ma- pacyeTHO-Tpa)UIEeCKOi | MPOCHI O PACYETHO- | OTBET

Tepuaia OIIK-4 paboTHI; rpaduieckoit padoTe;

(OIIK-4.6) | sx3amen - OTBETHI Ha BOIIPOCHI
HK3aMeHa
2.2. Kpurtepuu onieHUBAHUsI KOMIIeTEeHIHIi
10 YPOBHIO UX C(POPMUPOBAHHOCTH

Koxg xommereHn- YpoBHU c(HOPMUPOBAHHOCTH KOMIIETCHUIUN

WU, MHAUKATOPa 0a30BbIit CpeaHuid BEICOKHH

OIIK-4 (OIIK- 3HaTh: 3HaTh: 3HaTh:

4.6) - OCHOBHBIC TIOHSTHS | - OCHOBHBIC TIOHSATHS | - OCHOBHBIE TOHSTHS MeXa-
MEXaHUKH TBEPAOIO | MEXaHUKH TBEPAOIO | HUKH TBEPAOro J1ehopMHpO-
nehopMHUPOBAHHOTO neOpMUPOBAHHOTO | BaHHOTO Tena (aedopmanus,
Tena  (nedopmanus, | Tena (nedopmanms, | ynpyroctb, H30TPOIHOCTb,
VIIPYTOCTh, HW30TPOII- | YIPYTOCTb, M30- | IUTACTUYHOCTh, PaBHOBECHE,
HOCTh, IUIACTUYHOCTH, | TPOITHOCTH, IUIa- | CIJIOLUIHOCTb TENa);
paBHOBECHE, CIUIONI- | CTHYHOCTh, PaBHO- | - OCHOBHBIE BUABI Aedopma-
HOCTB TeJa) BeCHe, CIUIOIIHOCTD | LU CTEPKHS;

- OCHOBHBIE BHJBI JIe- | TeNa), - CITOCOOBI TIOCTPOCHUS ATIOP
dbopmaruii cTepx Hs - OCHOBHbIE BHUJBI | BHYyTPEHHUX CHJIOBBIX (ak-
Ymersb: nedopmarnuii TOPOB

- OINpeneniTb BHYT- | CTEPXKHS - TEOpUU MPOYHOCTU MpPHU

pEeHHHE CUJIOBBIE (ak-

TOpPbl B  CEYEHHUAX
CTEepPXKHS
Baaners:
- METOAMKOM OIpese-
JEHUS  BHYTPEHHHUX
CWIOBBIX  (hakTOpOB

METOJIOM CEYECHUN

- croco0bI TIOCTpoe-
HUS 3II0p BHYTPEH-
HUX CHUJIOBBIX (pak-

TOPOB
YMmerhb:

- ONpeaeNsiTb BHYT-
peHHI/Ie CHUJIOBBIC

(akTOpHI B CEUCHHSIX
CTEePXKHS;

- ONpEeneNsTh IO0J0-
KEHHUSI OMacHBIX TO-
YeK B PacyETHOM
CEUCHHH;

- IpOBEpATH MpOY-
HOCTb B  COOTBET-
CTBUH C TEOpUEH
IPOYHOCTHU

CJIOJKHOM COHpOTI/IBJ'IeHI/II/I,
YMeTh:

- OHpe)IeJ'IHTI) BHyTpeHHI/Ie
CUJIOBBIE (DaKTOPHI B CEUCHU-
SIX CTEPIKHS,

- ONpelensiTh MOJIOKEHUS
OITaCHBIX TOYECK B CCUCHUU,

- TPOBEPATH MPOYHOCTH B
COOTBETCTBUM C TEOpUEH
MPOYHOCTH;

- ONpPENeNsATh TMepeMeIICHUs
U TPOBEPSITh  KECTKOCTh
KOHCTPYKIUIA

Baanern:

- METOAMKOW ONpeaeaeHust
BHYTPCHHUX CHJIOBBIX (pak-
TOPOB METOJIOM CE€UEHUI;

19



Baaaers:

- METOJIMKOW OIpe-
JIeJICHUsI ~ BHYTpPEH-
HUX CHJIOBBIX (hak-
TOPOB METOJIOM Ce-
YCHUM;

- METOJIMKOH pacue-
TOB Ha MPOYHOCTH U
YKECTKOCTh TP TMPO-
CTBIX JeopManusix;
- METOJIMKOW ompe-
JICJICHUST TIepeMelte-
HHUM IIyT€M COCTaB-

- METOJIMKOM pacueToB Ha
MIPOYHOCTh U JKECTKOCTh MpHU
IpOCThIX JedopManusix U
CJI0’)KHOM Harpy>XeHUU;

- METOAUKON ONpeaereHus
[IEPEMELICHUN IIyTEM  CO-
CTaBJICHUS YHUBEPCAIBHOIO
YpaBHEHUS YNPYTrod JIMHUU
i 1o Gopmyie Mopa

- METOJMKON 3KCIIEpPUMEH-
TaJbHOTI'O UCCJEIOBAHUS Me-
XaHUYECKUX XapaKTEPUCTHUK
1 CBOMCTB MaTe€pHUaioB.

JICHUS YHHUBCPCAJlb-
HOTO YpaBHCHUA

YIPYroW JIMHUAN

2.3. Ulkauapl oueHuBaHusi GopMHUpPoOBaHUS NHIUKATOPOB J0CTHKEHUS

KOMIIeTeHI M

a) lllkana oneHUBAHUS IK3aMeHAa

IIIxama orieHnBaHus

Kpurepuu onieHuBanus

OLCHKA «OTJIUYHO»

Nuaukatop nocTHKeHU KOMIETEHINH C(hOPMUPOBAH Ha BHICOKOM
YPOBHEC U CTYACHT OTBCYACT HA BCC JOIOJHUTCIIBHBIC BOIIPOCHI.
Teopetuueckoe copepx aHue TUCIHUIUIMHBI OCBOCHO MOJHOCTHIO,
06e3 npobOenoB. CTyAeHT IEMOHCTPUPYET IIOJHOE COOTBETCTBHUE
3HAHWUW, YMEHHUI U HaBBIKOB MMOKa3aTelsiM U KPUTEPHSIM OIICHHUBa-
HUS WHIUKATOPOB JOCTH)KEHHS KOMIIETEHIIMM Ha (QOpMHUpYyeMOM
JTUCIUIUIMHON ypoBHe. OmnepupyeT NpUOOpETEHHBIMH 3HAHUSIMHU,
YMCHUSAMU W HaBbBIKaAMH, B TOM YHUCJIC B CUTyallUAX MHOBBIIIIEHHOU
cnoxkHoctu. OTBeYaeT Ha Bce BOMPOCH! Omiiera 06e3 HaBOASIIUX BO-
MPOCOB CO CTOPOHBI Ipernogasarens. He ucnsITbiBaeT 3aTpyIHEHUI
MpU OTBETE Ha JIOTMOJIHUTEIbHBIE BOMPOCHL. 3aqady peurwi mpa-
BUJIBHO.

OIICHKA «X0pOo1I0»

- UHJIUKATOP JOCTUKCHHI KOMITETEHITNH CPOPMHUPOBAH HA CPEAHEM
YPOBHE, HO CTYICHT apryMEHTHPOBAHHO OTBEYACT HA BCE JIOMOJHU-
TEJbHBIE BOMPOCHI;

- MHMKATOP JOCTIKEHUM KOMIETEHIIMN C(OOPMHUPOBAH HA CPETHEM
ypOBHE, WK Ha 0a30BOM ypOBHE, HO CTYACHT YBEPEHHO OTBEYAET
Ha BCC JOIMOJIHUTEIIBHBIC BOIIPOCHI.

TeopeTnueckoe coaepKaHue IUCIHUILTUHBI OCBOEHO IMOJIHOCTBIO,
06e3 mpobenoB. CTyaeHT IEMOHCTPHPYET IIOJTHOE COOTBETCTBHE
3HAHWUW, YMEHHI U HaBBIKOB IMMOKAa3aTesiM U KPUTEPHUSIM OIICHHUBA-
HUS WHAUKATOpAa JOCTHIKEHUS KOMIIETEHIIMM Ha (OPMHPYEMOM
JTUCIHUIUTMHOW ypoBHE. Omnepupyer NpuoOpeTEHHBIMH 3HAHUSMH,
YMEHUSIMH U HaBBIKAMH; €TO OTBET MPEICTABISET TPAMOTHOE H3JI0-
KEeHHe y4eOHOTro MaTepuania MO CYIIECTBY; OTCYTCTBYIOT CyIIle-
CTBCHHBIC HETOYHOCTH B (POPMYJIMPOBAHUM TOHSTHI; MPAaBUIBHO
NPHUMCHCHBI TCOPCTUYCCKUC TMOJIOKCHHUA, TOATBCPIKIACHHBIC ITPUMC-
pamu. Ha 1Ba TeopeTHYeCKHX BOIMPOCA CTYIEHT Jall TIOJTHBIE OTBE-
Thl, HA TPETUH - IIPU HABOJAIIMX BOIpocax npenogasarens. Ilpu
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OTBETE Ha JIONOJHUTENIbHBIE BOIPOCHI JOMYCKAeT HETOYHOCTHU. 3a-
Jlaqy peniul.

- UHJIUKATOp JOCTHKEHUI KOMIETeHIUU c(hOpMUPOBaH Ha 0230BOM
YPOBHE;

- UHJIUKATOP JOCTHKEHUSI KOMIIETEHIIMH C(POPMUPOBAH Ha 0a30BOM
YPOBHE, WJIM Ha CPEAHEM YPOBHE, HO CTYIACHT 3aTPYAHSETCS OTBE-
TUTbh HA JONOJHUTEIbHBIE BOIIPOCHI.

Teopernueckoe coxepx’aHue AUCLHUIUIMHBI OCBOCHO YaCTUYHO, HO
po0JIeMbl HE HOCST NMPUHIMMNHAIBLHOTO xapaktepa. CTy-IeHT Je-
MOHCTPUPYET HEIMOIHOE COOTBETCTBUE 3HAHUI, YMEHUI U HABBIKOB
[IOKA3aTeJSIM U KPUTEPUSIM OLEHUBAHUS UHIUKATOPOB JIOCTUKEHUS
KOMITETEHITMN Ha (OPMUPYEMOM TUCIUIUIMHON YpOBHE: JOMyCKa-
I0TCS 3HaYUTENbHbIE OIMMUOKHU, MPOSIBISETCS OTCYTCTBUE 3HAHUI T10
psAIy BOIPOCOB. 3aTPYyIHSAETCS OTBEYaTh Ha JIOMOJIHUTEIBHBIE BO-
npocsl. 3aiauy pemmia Ha 50%.

OLICHKA «YA0BJIECTBOPH-
TCJIBbHO»

WuaukaTop JOCTHMKEHHUS] KOMIETEHUHMH cHOpMHUpPOBAH Ha YpPOBHE
HUKE 0a30BOr0 M CTYIEHT 3aTPyIHSETCS OTBETUTh Ha JIOTMOJIHU-
TEJIbHBIE BOIPOCHI.

TeopeTtnueckoe coaepKaHUE€ AUCLUUIUIMHBI OCBOEHO YaCTUYHO.
CTyzneHT 1eMOHCTPUPYET SBHYIO HEJJOCTaTOUYHOCTh WJIU MOJHOE OT-
CYTCTBUE 3HAaHUU, YMEHUI U HaBBIKOB Ha 33JJaHHOM ypoBHE c(hop-
MHPOBAHHOCTH UHAMKATOPOB JOCTH)KEHHSI KOMIIETCHIIUH.

OLICHKAa «HEYAOBJIETBO-
PHUTECJIBHO»

0) llIkaJjia oueHuBaHKUs pacyeTHO-rpaduyecKoi padoTsl

[IIxana oueHnBaHUsA Kpurepun onienuBanus

NHnukaTop MOCTHKEHUN KOMIIETEHIIMH C(HOPMHUPOBAH HA YPOBHE

3auTreHo
He HUXke 0a30Boro. Bece pacdeTsl BBIOJIHEHBI BEPHO W UMEIOT HE-
00XOIMMBIE TTOSICHEHUS.

HesaureHo NuaukaTtop MOCTHIKEHUH KOMIETCHIMH CPOPMHPOBAH HA YPOBHE

Huxke Oa3zoBoro. B pacuerax nomymieHbl omMOKH, HEOOXOIUMbIE
MOSICHEHUSI OTCYTCTBYIOT.

3. TunoBble KOHTPOJIbHbIE 32JaHUS U HHbIE MATEPHUAJIbI, HE00X0IUMBbIE IJIs1
OLICHKH 3HAHNH, YMEHHUI, HABBIKOB, XapPAKTEPU3YIOIIMX ITanbI GopMUPO-
BaHUA KOMIETEeHIUN

Kon Otansl GOPMHUPOBAHUS KOM- Tunossle 3a1aHUs
Komnerennuu, METEHINH (OLIEHOYHBIE CPEJICTBA)
MHIMKATOpa

OIIK-4 (OIIK-4.6)

Ortan 1. ®opMmupoBaHHE TEO-
peTrdeckoi 6a3bl 3SHAHUN

- YCTHBIA OTBET

Ortan 2. ®opMUpOBaHUE yMe-
HUH (pemieHue 3agadu 1Mo oo-

pasity)

- maboparopHas paboTa, MpaKTHIeCcKas
pabota (MeToInYeCKrue peKOMEHIAINH
JUTSL IPOBeIeHUS TA0OpaTOPHBIX PadoT U
MIPAKTUYECKHUX 3aHSATUI)

Oran 3.  ®opmupoBaHue
HAaBBIKOB IPAKTUYECKOTO HC-
MOJB30BAaHUSI 3HAHUM U yMe-
HUU

- pacueTHO-TpaduyecKas padboTa: nepe-
YeHb TEM U 33JIJaHUi 10 BapHaHTaM (Me-
toandeckue pekomenaamnuu mo CPC)

Otan 4. IIpoBepka yCBOEHHO-
ro Marepuasia

- BOTIPOCHI K dK3aMeHy (TpuiioxeHue 1)
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4. MeTtoauvecKkue MaTepUaJIibl, ONpeae/JA0lHe NPoueaypPbl OLeHUBAHUS
3HAHU, YMCHUI U HABBIKOB

JK3aMeH

[IpoBoauTCcs B 3aJaHHBIN CPOK, COTIIACHO IpaduKy ydeOHOro mpolecca. JK3a-
MEH MPOXOAUT B (hopme cobeceioBaHus 10 OuieTaM, B KOTOPbIE BKIIOYAIOTCSA Teope-
TUYECKHUE BOIMPOCHL. [Ipy BHICTaBICHUM OLIEHOK YYUTHIBACTCS YPOBEHBb MPUOOPETEH-
HBIX KOMIIETEHIIMN CTYJEHTa. AYJUTOPHOE BpeMsi, OTBEIECHHOE CTYJIEHTY, Ha TOJTrO0-
TOBKY — 30 MuH.

PacuerHo-rpaguueckas padora
DTO BHEAYAUTOPHBIA BUJI CAMOCTOSITEIbBHON PabOThI CTYAEHTOB.
PacuetHo-rpadpuueckas pabora no aucuuiinHe «CONpOTHBICHHE MaTepua-
JIOB» COCTABJIEHA B COOTBETCTBUHU C MIPOTrPAMMON Kypca U BKJIIOYAET B C€Osl CIeAyIo-
I1e 3a1aHusl.
PacuerHo-rpajduueckasi padora
3amava 1. PACTSDKEHUE U CXKATHE ITPAMOI'O bBPYCA
JUIs1 3a0aHHOTO CTEPKHS, COCTOSLIETO U3 JIBYX YYaCTKOB, UMEIOIINX Pa3INy-
HbIE MIOTIEPEYHbIE CEUEHUs], TpeOyeTCs:
- U3 YCJIOBUS ITIPOYHOCTH OINPEACIIUTH Pa3MeEphI MONEPEYHOTO CEUEHU,
- BBIYMCJIUTH MIEPEMEIEHNE CEYEHUI B XaPAKTEPHBIX TOUKAX.
3anaya 2. TEOMETPUYECKUE XAPAKTEPUCTUKUA ITOITEPEYHBIX
CEYEHUI
JI71s 33JaHHOTO COCTaBHOTO CeYeHUs TpedyeTcs:
- 1300pa3uTh CEYEHHUE C YKa3aHUEM MacllTaa,
- IOKA3aTh MOJIOKEHHUE IJIaBHBIX LIEHTPAIbHBIX OCE MHEPLUH,
- BBIYUCJIUTh 3HAYEHUS TJIABHBIX PaJIUyCOB HHEPLIUU.

3amaua 3. U3T'Mb: IIOJIBOP CEYEHW A U BIYMCJIEHUE ITEPEMEILEHUIA
J11st 3a1aHHOM CTATBFHOM JKECTKO 3aIeMIJICHHOM OalTKK ¢ YKa3aHHBIM TMOMEePEYHBIM
ceueHueM Tpedyercs:
- mo00paTh pa3Mephl MOMEPEUHOTO CEYCHUE U3 YCIOBUN MTPOYHOCTH,
- IOCTPOUTH DITIOPHI BHYTPEHHUX yeunuid Q u My,
- BBIYUCJIUTH MPOTHO U yroJI MOBOPOTA CEUCHUS B XapaKTEPHBIX TOUKAX,
- U300pa3UTh YIIPYTYIO JIUHUIO OaTKU, PYKOBOJCTBYSCH MIOPOH My U BBIYUCIICHHBI-
MH 3HAUYCHUSAMU MIEPEMEIICHUI.

3agaua 4. PACUET BHELHEHTPEHHO CXATOI'O CTEPXKHSA
JI71st 3aJaHHOTO YYTYHHOTO CTEPKHA C YKa3aHHBIM MONEPEUYHBIM CEYEHUEM
TpeOyeTCsl MOCTPOUTH AMIOPY pacpeiesieHrs HOpMaJIbHBIX HAMPSXKEHUMN 0 ceue-
HUIO U BBIIIOJIHUTH MPOBEPKY MPOYHOCTH CTEPIKHS.

3ajmaua 5. PACUET C)KATOI'O CTEPXXHS HA YCTOMYMBOCTh
J151g 3a1aHHOM CTOMKY C yKa3aHHBIM TONIEPEUHBIM CEUYEHUEM TPeOyeTCsI:

22



- OMIPENENUTh TAKOe 3HAUYEHWE JUTMHBI CTOUKH Lo, Mpr KOTOPOI THOKOCTh PaBHSIACH
OBl IPEJEIbHOMY 3HAYEHUIO Agpes,

- BRIYMCIIUTh BEJTUYMHBI KPUTHUUECKUX CHII MIPU TpeX 3HaueHusX 1iauH: Ly = 1,2-Lo, Lo
= 0,8"_0 141 |_3 = 0,3'|_o,

- OTIpeIeTUTh 3HAaYCHHUE JOMYCKAaeMOW CKUMAIOIeH Cuiibl pu aiuHe Ly 1 koaddu-
IUCHT 3ariaca YCTOWYMBOCTHU MPHU JEHCTBUU ATON CHUIIBI.

3amaua 6. PACYET BAJIKW HA BbIHYXX/IEHHBIE KOJIEBAHUA
J11g 3a1aHHOM CHCTEMBI CTAIBHBIX OAJIOK C YCTAaHOBIEHHBIM 3JIEKTPOMOTOPOM
¥ YKa3aHHBIM ITOTIEPEYHBIM CEUeHUEM TpedyeTcs:
- BBITIOJIHUTH PacyeT Ha COOCTBEHHBIC U BBIHYKICHHBIC KOeOaHus,
- IPOBEPUTH MPOYHOCTH OANOK,
- OIPEJICUTD ANAMa30H U3MEHEHUs 3HaueHUs N, Mpu KOTOpOM AMHAMUYECKUN pac-
4eT [IPOU3BOJUTHCS HE JOJIKEH.

IIpakTHyeckue 3aHATHS

[IpakTHueckue 3aHATUS — METOJl PENpPOAYKTUBHOIO O0O0yuyeHus, obecreynBa-
IOUIUI CBSA3b TEOPUU U MPAKTHKHU, CONECUCTBYIOIIMNNA BBIPAOOTKE Y CTYJIEHTOB YMEHUN
Y HaBBIKOB NPUMEHEHUS 3HAHUM, MOJIyYEHHBIX Ha JEKIUU U B XOJI€ CAMOCTOSATENb-
HO paboTHI.

[Ipu mpoBeneHnr NMPaKTHUECKUX 3aHATHI CTYyACHTaM MpeIaraloTcs BOIPOCHI
JUISE OOCYXKACHHSI TI0O TeéMaM, OTBEJICHHBIM Ha MPAKTHUECKOE 3aHATHE (COTJIAacHO pa-
0ouel mporpaMMme y4eOHON JUCIUIUIMHBDI):

JlabopaTopnas padora

JlabopatopHble pabOThl — METOJ] PENPOAYKTUBHOTO OOy4eHUs, 0OecreunBa-
IOIUN CBSI3b TEOPUU U TIPAKTUKU, COJCHCTBYIONTUHN BBIPAOOTKE y CTY/ICHTOB YMEHUMN
Y HABBIKOB MPUMEHEHHs 3HAHUM, MMOJYyUYCHHBIX HA JIEKIHH U B XOJI€ CAMOCTOSITENb-
HOM paboTHI.

[IpoBenenne 1abopaTOpHBIX pabOT MO3BOJSET CTYACHTAM YIIyOUTh U 3aKpe-
MUTh TEOPETUUECKHUE 3HAHUS, PA3BUTHUSI HABBIKOB CAMOCTOSITEIbHOTO IKCIIEPUMEHTH-
poBaHus. BkiltouaeT moAroTOBKY HEOOXOIUMBIX ISl OMBITAa (PKCIIEpUMEHTa) Mpubo-
pPOB, 000pYy/IOBaHUSI, COCTABJICHUE CXEMBI-TUTAaHA OMBITA, €0 MPOBEACHUE U OMHCa-
HUe. Yuaiyecss IpruoOpeTaroT yMEHUs U HaBbIKM, HEOOXOUMBIE UM B TIOCJICAYIOIICH
npodeCCUOHAIBHONU JIESITEIBHOCTH U CIIOCOOCTBYIOT (hDOPMHUPOBAHUIO TPUUMHHO-
CJICZICTBEHHBIX CBSI3€l 3aKOHOB COIPOMATa U UCCIICTyEMBbIX SIBICHUM.
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IIpunoxenue 1

BOIIPOCHI K DK3AMEHY 11O IUCHUIIJIMHE
«ConpoTuBjieHHEe MAaTEPHAJIOB)

Bonpocs 17151 npoBepky ypoBHsi 00yueHHOCTH « 3 HATD»

1. 3amaum HAyKW O CONMPOTUBIICHUHM MATEPUAIIOB, MOCIEI0BATEILHOCTh PEIICHUS
UX MPUMEHUTENIBHO K TOMY MJIM WHOMY PEaIbHOMY OOBEKTY (IPUBECTH MpPHU-
Mep).

2. BHyTpeHHue cuioBbie (PaKTOphl, BOZHUKAIOIINE B MOMEPEYHOM CEUCHUU 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 Hanpspxkenui. [loaHoe, HOpMalIbHOE U KacaTeabHbIE HAPSYKEHUSI.

['eomeTpryeckue XapakTepUCTUKU MIJIOCKUX CEUECHUH.

['maBHBIE LEHTpaJbHbIE MOMEHTHI MHEpLMU ceueHusd. OmnpeneneHre MojoxKe-

HUS TJIaBHBIX OCEW MHEPLIUU CEUEHUS.

10.0OcobenHocTy pacyer Baja IpsIMOYTOJIBHOTO MTPOQUIIS.

11.ITpsimoil monepeyHblid U3rud. DMIOPbI MONEPEUHBIX CHJI U U3TMOAIoNUX 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 ONpENeTeHUU mepemMenieHuit npu usrude. dudde-
PEHIMANIHOE YPaBHEHNE U30THYTON OCH OalIKH.

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

18.Pacuetsr Ha mipouHOCTh Tipu u3rube. [logbop cedenus. Omnpenenenue aomyc-
KaeMbIX Harpy3oK.

19.TTpaBuno Bepemaruna. YauBepcaibabie GOPMYITbI COMPSHKCHHS DITIOP.

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 pacueTa cKaTOro CTEPKHS Ha YCTOMYMBOCTb. J[aTh MOHATHE YCTOWYUBO-
CTH.

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

25.Pacuet Ha ycroitunBocTs. OCHOBHBIE 3TaIlbl pacueTa.

©Co~N ko

Bomnpocs! Ajist npoBepku ypoBHs 00yueHHOCTH «Y METb»

1. Jluarpamma pacTspKeHHS. Y Ka3aTh XapaKTEepHbIE 30HbI HA THarpamMmme.
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Pactskenue — cxkatue. BelunciaeHne BHYyTPEHHUX YCUIIMN U HAIIPSKEHUM.

Pactsxenue — cxartue. BeruuciieHue nepeMenieHui.

YHucrelii ciBur. BerunciieHre riaaBHbIX HAIPSKEHUH.

Kpyuenue. Beruncienne BHyTpEHHUX YCUIIMNA U HAIPSIKEHU .

Kpydenue. Beiuucienue yria 3aKkpydyrMBaHus Baja Kpyrjioro (KoiableBOTO) ce-

YEHUS.

7. Pacder Bana Ha mpoyHOCTh. CXOACTBO U pa3iMuue pacueTHbIX (GOPMYJ JIJIs Ba-
JIOB KPYTJIOTO U MPSIMOYTOJIBHOTO CEYEHUSI.

8. OtHocutenbHBIN yroi 3akpyunBanus. Ero Beruncienue.

9. U3ru6. Beruncnenne HOpMaJIbHBIX HAIPSDKEHUH.

10.13ru6. Beruncnenre BHyTPEHHUX YCUITHA.

11.PacdeT Ha MPOYHOCTH OATKKU MO HOPMAIBHBIM HAMPSLKEHUSM, (OPMYITUPOBAHKE
YCIJIOBUSI POYHOCTH.

12.0Onpenenenne onacHOrO CEYEHUs MPHU U3TUOE C PacTsHKEHUEM, YCIIOBHE MPOY-
HOCTH.

13.Cnioco0sl onpeneneHus mporudoB B Oaakax.

14.Onpenenenre nporuda M yria MoBOpPOTa CEUCHUs MIPHU MOMOIIU UHTerpaia Mo-
pa.

15.TTpaBuiio 3HAKOB J1Jisi BHYTPEHHUX CHIJIOBBIX ()aKTOPOB B KpUBOM cTepxHE. Oco-
OCHHOCTH ITOCTPOEHMSI dIIOP BHYTPEHHUX CUIIOBBIX (DaKTOPOB.

16.Kocoit n3ru6. Beraucnenne nHanpspkenuid. HyneBast tuHus.

17.Kocoit u3ru6. Beraucienue nepeMenieHui.

18.Kpydenue ¢ mIocKkuM U3ruoom. Berancienue HanpsHKeHHH.

19.Kpydenne ¢ KOCbIM U3ruOoM. BerauciaeHue HanpsoKeHHH.

20.Kpyuenue ¢ kocbiM m3rudom. Pacder Bana Kpyriioro ceueHusl.

21.Kpyuenue ¢ KocbiM m3ru0oM. Berarcnenue nuameTpa Baja 1o pa3indHbIM TEO-
pUSM IPOYHOCTH.

22.BHeneHTpeHHoe pacTshkeHue-cokarue. Beruucienune Hanpsokenuii. Hynesast nu-
HUSL.

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

24.OnpeneneHre HaMpsHKEHUN TPU BHEIIEHTPECHHOM PACTSKEHUHU -CKATHH.

25.Pacyet npocTpaHCTBEHHOTO Opyca.

ok ow

Bomnpocs! asst npoBepkn ypoBHs o0yueHHocTH « BJIAJIETDH»

Pacuernas cxema coopyKeHUS.

[TonsiTue nedopmainii: aOCONIOTHAS U OTHOCUTENbHAS Ae(OpMALIHSL.

Koaddumment Ilyaccona.

[ToHsiTHE aOCONMIOTHOTO U OTHOCUTENIBHOTO YJIMHEHUS MPU PACTSKEHUU (CHKa-

tun). Kak onpenenuTs ux ONbITHBIM ITyTeM?

Jluneitnas u yrioBas nedopMaliuu.

Pactsoxenne — cxatue. Tpu Tuna pemaeMbix 3a1ad.

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

8. HcmpiTanus nepeBsHHOTO oOpasiia Ha cxaTue. Xapakrtep paspymenus. [Ipod-
HOCTHBIE XapaKTEPUCTUKHU.

Hwnh e

I
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9. Cnasur. Tpu Tuma pemiaemMbIx 3aaa4.
10.M3MeHeHue XapaKTepUCTUK TP MapalieIbHOM MEPEHOCe Ocel KOOpAUHAT.
11.Mi3MeHeHue XapaKTepUCTUK IIPU TTOBOPOTE OCel KOOPIUHAT.
12.Kpyuenue. Tpu Tuma pemiaeMpIx 3aj1ad IpU pacyeTe Ha IPOYHOCTb.
13.Kpyuenue. Tpu Tuma peniaeMpIx 3aj1a4 IpU pacyeTe Ha )KECTKOCTh.
14.UcnpiTanue MaTepuaja Ha KpydeHue. [luarpamma KpydeHus.
15.13ru6. Tpu Tuma penraeMsbIx 3a/1a4 Mpy pacyeTe Ha MMPOYHOCTD.
16.PacueT Ha MPOYHOCTH OAJKH MO KacaTeIbHBIM HAMPSHKEHUSM, YCIOBUE MPOU-
HOCTH.
17.CX0ACTBO M pa3iiduve PacyeToOB HA BBIHOCIMBOCTH MPU CUMMETPUYHOM H
HECHUMMETPUIHOM IHKJIax.
18.VccnenoBanre cTaiy M 9yT'yHA Ha pacTsHKCHUE-COKATHE.
19.VccnenoBanme cTaay Ha cpe3 (CMATHE).
20.UccnenoBanue Ha KpyUdeHUE.
21.VccnenoBanne 0ajaKky Ha INIOCKUAI U3THO.
22.ViccnenoBanue Oajaku Ha KOCOM M3rHo0.
23.VccnenoBanue KpHBOTO Opyca Ha BHELICHTPEHHOE PaCTSKEHUE.
24.-Kputruyeckue HarpsKeHUsI.
25.BiusHre BBICOTHI MAJICHUS TPy3a Ha MPOYHOCTH OaJIKH.
26.PacueTsl netasieit Ha BBIHOCIUBOCTh. CYIITHOCTh TAaKMX PACUETOB.
27 ITpononsHo-moniepeyHbIid u3rnd. CIoKHOCTH pacdeTa Ha MPOJI0JIbHO-
NONepPeYHbI U3ruo.
28.Y napHas Harpy3ka. [IpeanochlIki, KOTOphIE UCTIONB3YIOTCS B pacueTax Ha
yAap.
29.KoapdurmeHT ATMHAMUYIHOCTH HATPY3KHU. Y CIIOBHE TPOYHOCTH MPH AMHAMH-
YECKHUX Harpys3Kax.
30.Ycranocth, BBIHOCIUBOCTh. OCOOCHHOCTH YCTAIIOCTHOTO pa3pyIICHHS.
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