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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 conmpoTuBicHUsT MaTepHaJIOB SBJIICTCS OCHOBOM JJIsT OOJIBITUHCTBA 00-
MICMH)KCHEPHBIX M CHEIUATbHBIX TUCIUIUINH MPH TOATOTOBKE 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:

Nmeth nipesicraBieHre 0 MOBEACHUN PA3JIMYHBIX KOHCTPYKIIMOHHBIX MaTEpHU-
aJI0B IIPU JECUCTBUY BHEIIHUX HATPY30K, IIEPEMNAIOB TEMIIEPATYP BO BPEMEHH, O CIIO-
cobax M3MEpeHHUs Pas3IMYHBIX MapaMeTPOB, ONMPEICSISIONIMX HAMPsHKEHHO - Jedop-
MHUPOBAHHOE COCTOSIHUE KOHCTPYKIIHMH, O COCTABJICHUU PACUECTHBIX MOJICJIEH U BO3-
MOYHOCTSIX MX M3MEHEHHUM C IIEIbI0 MOy4YeHUs 0oJjiee JeTallbHOW 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 Ay CTEp’KHEM, MIACTUH M 000J0YeK, METO/Abl pacyeTa CTaTUYECKHU
HEOMNpPEACIUMBIX CUCTEM B YIIPYTO# U yNPyTo - IJIACTUYECKON CTaauu padoTHhI.

HNmets onbIT pacyera CTEpKHEW HA PACTSKEHUE U CKATHUE, TIONIEPEUYHBIA W3-
0 M CJIOXHOE CONMPOTUBIIEHHUE, pacueTa IUIACTHUH HA M3rH0 U3 MJIOCKOCTH U Harpy-
YKE€HHUE B CBOEH IMJIIOCKOCTH, pacyeTa HUIMHAPUUECKIX 000JI0UEK.



1.2. Komnerenuuu ody4yamomerocsi, opmMupyembie B pe3yJibTare

OCBOCHHUHA TUCIHHUIIIMHBI

KoMmnerenuun (MHAUKATOP),
¢popmupyembie B mpoiecce
HU3YyUYeHUs] TUCUUILTUHBI

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

OIIK-4. Crioco0OeH BBIMOMHATH MPOSKTUPOBAHUE M PAcCUeT TPAHCIOPTHBIX OOBEKTOB B COOTBET-
CTBUU C TpeOOBaHUSIMU HOPMATHBHBIX JIOKYMCHTOB

OIIK-4.6. OuenuBaet mnpe-
JeNTIbHOE HANPSKEHHO-
nehOpMUPOBAHHOE COCTOSIHHE
AJIEMEHTOB KOHCTPYKITUH Ma-
IIMH TIPY TPOBEJICHUU pacye-
TOB M IPOEKTUPOBAHUH TEXHHU-
YECKUX CHCTEM

3HaTh:

- OCHOBHBIE TIOHATHS MEXaHUKHU TBEPAOTO JehopMUpyeMoro Tena;
- METOJIbI OTIPEACIICHUS] YCWIINN U JeopMaIuii B JJIeMEHTaX KOH-
CTPYKIIUH TIPH PA3JIMYHBIX BUIAX HATPYKCHUS;

- METOJbl OLEHKH MPOYHOCTH, KECTKOCTU U YCTOMYMBOCTH KOH-
CTPYKIIUH TIPH Pa3IMYHBIX BUAX JAePOpMALMA U HArPYKEHUH;

- COBPEMEHHBIE YMCIICHHBIE METO/Ibl OLEHKHU MTPOYHOCTHBIX U IJ1a-
CTUYECKUX CBOMCTB KOHCTPYKIIMA.

YMmerThb:

- CO3/1aBaTh PAaCUYETHYIO CXeMY KOHCTPYKIIMH U OINpPEAeNsTh BHYT-
peHHUE CUIIOBbIE (PaKTOPHI B €€ CEUCHUSX;

- ONpeAeNATh HaNpsHKEHUS U JeopManuu B pa3IuvYHBIX CEUCHU-
X KOHCTPYKIUHU IIPU Pa3HBIX BUAX HarpyKEHU,

- BBIMIOJIHATH MPOBEPKY MPOYHOCTU B COOTBETCTBUU C TEOPUSIMU
MPOYHOCTH ¥ MaTEepUAIOM KOHCTPYKIIUY;

- BBITIOJIHATH PACUYETHI Ha )KECTKOCTh U YCTOHYHBOCTb.

- BBIIIOJIHATH paC‘-ICTI)I HpOLIHOCTI/I U XKECTKOCTHU HpI/I ANHaAMHU4YC-
CKOM Harpy»eHHH KOHCTPYKIIHH.

Baagers:

- METOJMKOW HCCIEeIOBaHUs HaMpPsHKEHHO-Ie(hOPMUPOBAHHOTO
COCTOSIHUS DJIEMEHTOB KOHCTPYKIIUH MPU MIPOCTOM U CJIIOKHOM €€
Harpy>kKeHuu;

- METOJaMH JKCIEPUMEHTAIHHOTO HWCCIEAOBAHUSA MPOYHOCTH H
YKECTKOCTH KOHCTPYKIIUI MPU Pa3INYHbIX BUIaX Aedopmariuii;

- IpUEMaMH pacueTa KOHCTPYKIUN C UCTIOIb30BaHUEM COBPEMEH-
HBIX POTPAMMHBIX KOMIUIEKCOB U MIPUKIIAHBIX TAKETOB;

- METOJIaMH pacueTa KOHCTPYKIIMH Ha MPOYHOCTh, KECTKOCTh U
YCTOWYHUBOCTh

2. MecTo IUCHMINIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrPaMMBbI

VYyeOnas aucuuruiiHa «CONMpPOTUBICHUE MaTEPHAIOB» OTHOCHUTCS K 00s13a-
tenpHOM vacTu bioka bl. Jlucuumivnasl (MOIyIM)» W SBISETCS 00S3aTEIbHONU ISt

A3Yy4YECHUS.
Kon HanmeHoBaHWe THCIHIIAHBI Koasl popmupyembIx kom-
AUCIHMUIIJINHBI HeTeHHHﬁ, HHAUKaATOpa
OcBauBaemasi THCIHILJIHHA
b1.0.19 ‘ ComnpoTuBIICHNE MaTEPUATOB ‘ OIIK-4 (OITK-4.6)

IIpenmecTByomume JuCUMIITHHBI

| mer

JIMCUMIINHBI, 0CBAHBaeMble MapaJieJbHO

| mer

IMocaenyomue TuCHUUNIHHBI
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Brimonnenue u 3amura BeiyckHoit kBanu- | OIIK-4 (OITK-4.6)

b3.01 (uKaIoHHON pabOTHI

3. O0beM IUCHUIIMHBI B 324€THBIX eIHHUIAX C YKa3aHUEM KOJIHYeCcTBa
aKaJeMH4YeCKNX YacoB, BblJeJsIeMbIX HA KOHTAKTHYIO pa0oTy 00y4alouuxcs ¢
npenoaanaresieM (10 BUAaM y4eOHbIX 3aHATHIT) M HA CAMOCTOATEJILHYIO padoTy
00y4ar0IuXCcs

3.1. Pacnpenesienue 00beMa y4eOHOI TMCUMIIMHBI HA KOHTAKTHYIO
padoTy ¢ mpenoaaBaTeieM U CAMOCTOATEIbHYI0O Pa00Ty 00y4alonuxcst

Bun yue6Hoit paboTs Bcero vacos no Kypcsl
y4eOHOMY IIaHy 2
OO0mast TpyA0EMKOCTh UCIUTUINHBIL
- 4acoB 216 216
- 3a4ETHBIX €qUHUIL 6 6
KonTakTHas padora o0ydamomuxcs ¢ mpemnoaaBaresieM
(Bcero), 4acos 22,75 22,75
U3 Hee ayOUumopHble 3aHAMUsL, 8CE20 22,75 22,75
B T.4. JIEKLIUHA 8 8
MIPAKTUYECKUE 3aHITUS 4 4
nabopaTopHbBIC PAOOTHI 8 8
KA 0,4 0,4
KD 2,35 2,35
CaMocTofTeIbHASA MOATOTOBKA K DK3aMeHaM 6,65 6,65
B NMEPHOJI IK3AMEHANMOHHOM cecCum (KOHTPOJIb)
CamocrosiTeJibHas pa6oTa 186,6 186,6

B TOM YHMCJIC Ha BBIIIOJITHCHUC:

KOHTPOJIbHOH paboThI

pacyeTHO-rpapuIecKoi pabOThI 18 18

pedepara

KypCcOBOI pabOThI

KYpPCOBOTO MPOEKTA

Buipl MpOMEX)YTOYHOTO KOHTPOJIS OK3 OK3

Texyumuit KOHTPOIIb (BUA, KOJIHUYECTBO) PT'P(1) PI'P(1)

4. Coaepxanue TUCHUIIMHBI (MOAYJIs1), CTPYKTYPUPOBAaHHOE 110 TEMaM
(pasaesiam) ¢ yKazaHueM OTBEJACHHOI'0 HA HUX KOJIMYECTBA AKaeMHYEeCKHUX Ya-
COB U BH/10B Y4eOHBIX 3aHATHI
4.1. Tembl U KpaTKoOe cOIepPKaAHUE Kypca

Tema 1. BBenenue

Bremane cuiel 1 ux Kiaccu(UKAIUS: MOBEPXHOCTHBIE, 00BEMHBIE U COCpe-
JIOTOYEHHbIC, AKTUBHBIE U PEAKTUBHBIE, MIOCTOSIHHBIE U BPEMEHHBIC, CTATUYECKUE U
nuHamudeckre. OCHOBHBIE OOBEKThI, U3ydYaeMble B Kypcax COMPOTHUBIICHUS MaTEpU-
aJIOB U TEOPUU YIIPYTOCTH U TUIACTHYHOCTH: OpycC (CTEpIKEHb), TUIaCTHHA, 000JI0YKa,
MaccuBHOE Tesio. OCHOBHBIE CBOMCTBA TBEPAOTO Ae(POPMUPYEMOTO Tea: YIPYrocTh,
MJIACTUYHOCTh M Mon3ydecTb. Jlepopmanuu u nepememnenus. Jlepopmanuu nuHEH-
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HBIE U YTJI0BbIE (CABUTH). ['MMOTE3bI (ONYIEHUS) B COMPOTUBICHUU MaTEPHUAIOB.

BHyTpeHHue cuiibl 1 METOJ MX u3ydyeHus (Merop ceueHui). Hampspxenue
MOJIHOE, HOPMAJIbHOE U KacaTelnbHoe. [ TaBHBIM BEKTOP U IIaBHBIM MOMEHT BHYTpPEH-
HUX CUJI B ceueHUU. BHyTpeHHue cuioBbie (aKTOphI B TIONIEPEYHOM CEUEeHUU Opyca.
[IposionbHBIE U TTOTIEPEYHBIE CHUIIBI, KPYTAIIUNA U W3rubaromuii MomeHThl. X BbIpa-
JKEHUsl uepe3 HampspbkeHus. Buabsl mpocredux aegopmanuii Opyca: pacTsKeHue-
ckatue, clBUT, KpydueHue, u3rud. [lonarue o pacuetHoit cxeme Opyca. Pacuers no
nehopMHUPOBaHHOMY M HeehOPMHUPOBAHHOMY COCTOSHUSAM. [IpuHITUTT HE3aBUCHUMO-
CTH JEHCTBUS BHEIIHUX CHJL

Tema 2. PacTsizkeHue M c;KaTHe IPSAMOTo Opyca

LenTtpansHoe pacTsokeHue win cxatue. [Ipononbubie cunbl. [uddepeniiu-
aJIbHBIE 3aBUCHMOCTU MEXY MPOAOJIbHBIMU CHUJIAMHU U HAarpy3Koil. DMIOpbI TPOI0JIb-
HbIX cui. HanpsbkeHuss B momnepedHbix cedeHusix Opyca. OCHOBHBIE OMYILIECHHS.
Omnropa HanpspkeHuil. HanpsikeHust B cedeHusIX, HAKJIOHHBIX K ocu Opyca. [Ipogoiib-
Hbl€ U IMONepeyHble aAedopMannu Opyca. 3akoH ['yka mpHu pacTsyKEHUU U CHKaTHH.
Mopyns ynpyroctu E u koaddunuent Ilyaccona y. Y nivnenue (yKopoueHue) mpsi-
MOro Opyca MOCTOSIHHOTO M NEPEMEHHOT0 ceueHus. JKecTKOCTh MpU PacTsHKEHUU U
cxkatuu. [lepemelnieHus nmonepeyHbIX ceueHuit Opyca. Dmiopel nepemenieHuit. M3me-
HeHUE 00beMa MPHU PACTKEHUU U CKATUU.

[ToTenumanbHas sHEprus aedopMaluy Opy pacTsKeHUU U cxxkatuu. [lonHas u
yaelibHasg padoTa, 3aTpaunBaeMas Ha Je(OpMUpPOBaHUE MaTepuaa.

Tema 3. MexaHu4ecKHe CBOMCTBA MATEPHAJIOB IIPH PACTHKECHUMN
U CKATHHU

OnbITHOE U3YYEHHE MEXaHUUYECKUX CBOMCTB MaTEpPHAJIOB MPU PACTSHKEHUU U
ckaTuu. JluarpaMMbl pacTsHKEHUSI U CxKaTus TulacTUYecKuXx matepuanoB (P, At u 9,
€). OCHOBHBIE MEXAHUYECKHUE XapaKTEPUCTUKUA MaTepuala: mpeaes NponopuruoHalb-
HOCTH, TIPE/IeNl YIPYTrOCTH, Peaesl TeKyUYeCTH U Mpeea MPOYHOCTH (BPEMEHHOE CO-
npotuBieHue). OcobeHHOCTH aeOPMUPOBAHUS U PA3pPYyIICHUS TJIACTUYHBIX MaTe-
pHAJIOB MpHU pacTsHKeHUU U cxaTuu. [lmactuueckue aedopmanuu. JIMHUN CKOIBKE-
Hus. [lonsTHe 00 UCTUHHON MUarpaMMme pacTsHKeHUs U CKaTusl. Pasrpyska u moBTop-
Hoe HarpyxxeHue. Haknern. J[marpaMMbl pacTsKEHUS U CKATHUS XPYIKUX MaTepUagoB
U MX OCHOBHBIE MEXaHWYECKHE XapaKTepucTUku. OCOOEHHOCTH pa3pylleHUus XpyIi-
KHX MaTepUAJIOB MPU PACTSHKEHUU U CHKaTUU. BIusHME CKOPOCTU HAarpy>KeHUs, TEM-
nepaTypsl U Apyrux (HakTopoB Ha MPOYHOCTHBIC XapaKTEPUCTUKU MaTepuaioB. I1o-
HATHE O BIMSHUHU PAJMOAKTUBHOTO 00yueHus MmarepuaiioB. [locneacTeue (ynpyroe
u mactuueckoe). [ToHsTHE 0 MOA3yYecTH, peaKkcau U JJIUTEIbHOU MPOYHOCTH.

CrpoutenbHble MaTepUajbl C HEIIMHEHHON 3aBUCUMOCTBIO MeXy AedopMma-
[USMHU ¥ HaNpsDKEHUAMHU. MeXxaHU4eCKHe CBOMCTBA HOBBIX CTPOUTEIIbHBIX MaTepua-
JI0B - actMacc. OcOOEHHOCTH MX MOBEACHUS MOJT HArPy3KOi B 3aBUCUMOCTHU OT Psi-
Jla TOTIOJTHUTENIBHBIX YCIOBUM: TEMIIEPATyphl, BIAXKHOCTH, CKOPOCTH HArPY>KCHUS U

Ap.



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

OCHOBHBIE NTOHATHUSA O ITPOYHOCTH, HAJEKHOCTH U JTOJITOBEYHOCTH KOHCTPYK-
nui. Paznuusble B3IVISABI HA NIPEACIIbl HArpy>KeHus. MeTonpl pacyeTa 1o JoImycKae-
MBIM HaNpsOKEHUSM, pa3pyllaéMbIM Harpy3kaM U MpeaeiabHbIM cOCTOSIHUSIM. Koad-
(UIMEHTHI 3aMackl MO HAPSLDKEHUAM U Harpy3kam. TeXHUKOo-?5KOHOMUYecKue (akTo-
pBL, BIMAIOIINE Ha 3HaueHHe Kod(¢uiuueHTa 3anaca. OCHOBHBIE BUIBI 337a4 B CO-
IPOTUBJIEHUE MaTEpPHUAJIOB: MPOBEpKa MPOUYHOCTH, MOJOOP CEUEHUS, OIpE]EICHHE
JIOMyCKaeMo Harpy3ku (rpy30M0JAbEMHOCTH) pa3iUYHbIMU MeTonamu. Ciayyaid He-
PAaBHOMEPHOT'O pacHpeeiIeHUs] HOPMAIbHBIX HAIPSKEHUN B MECTax PE3KOro mu3Mme-
HEHUS TOINEpeuHbIX ceueHui Opyca. KonneHTparus HanpspkeHUd U KO3 PUITUEHT
KOHLEHTpauuu. BinsHNe KOHUEHTpaIlMy HalpsHKEHUH Ha MPOYHOCTh IPH CTaTUYe-
CKOI Harpyske. Yd4eTr coOCTBEHHOTO Beca IMPH pPacTsHKEHMU U ckaTuu. [loHsTHEe O
Opyce paBHOro conpoTuBieHUs. CTaTUYECKN HEONPEAEIUMbIE 3aJaUH MPU PaCTsKe-
HUU U CxaTuu. PacueTel Ha Harpysky, TeMIIEpaTypy U NPUHYIUTEIbHBIE HATATH.
[IpenenbHBIE HATPY3KH JUUISl CTATUYECKU HEONPEAEITUMBIX CUCTEM.

Tema 5. Ilinockoe HANIPSIZKEHHOE COCTOSTHHE

IlonsiTne O MIOCKOM HaIIPpAKCHHOM COCTOSHHHN B TOYKC. O6IHHﬁ cnyqaﬁ
IINIOCKOTO HAIIPsSIZKCHHOI'O0 COCTOSAHUS. 3aKoH IMapHOCTH KaCaTCJIbHBIX HaHpH)KeHHﬁ.
HaHpH)KeHI/IH Ha HAKJOHHOM IJIOIMIaaAKe. I'maBHBIC INIOMIAAKKW W TJIABHBIC HAITPSAXKC-
HUA. HJIOIH&I[KI/I C HauOOJBIIMMH KacaTeJIbHBIMHU HaIIPAKCHUAMMU. Benuuuna
HauOOIBIINX KacaTeJIbHBIX HaHpH)KCHHﬁ. 3aKoH FYKa IIpHU IIJIOCKOM HAIIPAKCHHOM
COCTOSHHH.

Tema 6. CaBur

Hanpsioxenust u nedopmanuu npu casure. 3akoH ['yka npu casure. Moayib
casura G. 3aBucumocth Mexay G, E u u ana muzorponnoro tema. HemsmeHHOCTH
oObeMa rnpu casure. [loHsTHE O pacueTe Ha MPOYHOCTH 3aKJICTIOYHBIX U CBAPHBIX CO-
eIVNHEHNH.

Tema 7. 'eoMeTpruecKue XapaKTepPUCTUKHU MONEPEYHbIX CeYeHU

OceBoit, MOJSIPHBINA U IEHTPOOEIKHBIN MOMEHTHI MHEPIIMH. 3aBUCUMOCTD IS
OCEBBIX U MOJSPHBIX MOMEHTOB HHEpUHUU. OCEeBbIE MOMEHTBI MHEPLUU JJIS IPSIMO-
YTOJIbHHUKA, TPEYTOJIbHUKA, KPYTa U KOJIbIIA. 3aBUCUMOCTb MEXIY MOMEHTaMU UHEP-
WU JJIs TapajieabHbIX oceil. MI3MeHeHne 0CeBbIX U LIEHTPOOEKHBIX MOMEHTOB
VHEPLIUY IIPU IIOBOPOTE KOOPAUHATHBIX OCEH. [ 1aBHBIE OCH MHEpLUUU. | TaBHBIE MO-
MEHTBI HHEpLIUH. BhIUKCIIEHE MOMEHTOB MHEPLIMK CJIOKHBIX npoduiieit. Paguyc
VHEPLUU.

Tema 8. Kpyuenue

BHelrHue cuiibl, BBI3BIBAIOIINE KPYUYEHHE MPSMOTo Opyca. DMIOpbl KPYTSAIIUX
MomeHTOB. Kpydenue npsimoro Opyca Kpyrioro nomnepeyHoro cedeHusi. OCHOBHBIE
nomyuieHus. HampspkeHuss B monepevHbIXx ceYeHHsiX Opyca. Yrosl 3aKkpy4yuMBaHMSL.



JKecTkocTh nipyu KpydeHUHU. [ TaBHBIE HANIPSKEHUsSI U TJIaBHBIE TUIOIIAAKU. Buasl pas-
pYLIEHUI IpU KPYYEHUH Opyca KPYyIJIOro MONEPEUHOro CEYeHHs U3 pa3HbIX MaTepu-
asioB. Tpu BHJa 3a/1a4y NpU KPYYECHHUH: ONPENEIICHUE HAIPSDKCHUM WIIU YIJIOB 3aKpy-
YUBaHUs, 10A00p CEYEHUH W BBIUMCIEHHME JOIYCKAEMOI0o KPYTAILIEro MOMEHTa IO
IIPOYHOCTH U KECTKOCTH. Pacuer CIUIONIHBIX M IMOJBIX BAJOB HA IPOYHOCTH U KECT-
KOCTh 10 MOIIIHOCTH M 4acTOTe BpalleHus Bana. [loTeHunansHas sHeprus nedopma-
MU Npu KpydeHnd. CTaTUYECKN HEOIPEAECIMMBbIC 3aa4l IIPU KPY4YeHUH. YTIPYyTro-
IUTACTUYECKOE KPYUEHHUE Opyca KpyIJIoro nonepevHoro ceyeHus. OnpeneneHue mnpe-
JIENbHOM HecyIiel crnocoOHoCTH. PacdeT MMIMHAPHUYECKUX IPYKUH C MaJIbIM IIaroMm.
Kpydenne OpycbeB NpsIMOYTrOJbHOTO ceueHusl. KpyueHue cTep:kHel, ceyeHue KOTo-
PBIX COCTABJIIEHO U3 HECKOJIBKUX Y3KUX MPAMOYTOJIbHUKOB. KpyueHrnEe TOHKOCTEHHBIX
CTEPKHEW 3aMKHYTOTO MPOQUIISL.

Tema 9. U3rud

N3ru6 npsimoro Opyca B INIaBHOM MJIOCKOCTU. BHEIIHNE CUIbl, BHI3BIBAIOILINE
u3ru6. Buasl Harpy3ok. Onopsl ¥ 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 MHTEHCHUBHOCTBIO PACIPEIEIIEHHBIX
Harpy3ok. OMIOpbl M3rMOallMX MOMEHTOB U monepeuHbix cuil. HopmanbHbie
HANpPsDKEHUS. IpU YUCcTOM u3rude. OCHOBHbBIE JONMYIIEHUS. 3aBUCUMOCTb MEXAY U3-
ru0aroluM MOMEHTOM U KPUBU3HOM ocu n30rHyToro Opyca. XKectkocTs npu nusruoe.
dopmysa HOpMalIbHBIX HanpsbkeHuil. PacripocTpaneHne BIBOAOB YUCTOIO M3rnda Ha
nornepeunbiil nu3rud. KacarenpHble HanpspkeHUs Ipy U3rube OpycheB CIUIOUIHOIO Ce-
yenus (popmyna J[.M.Kypasckoro). Kacarenpabie HanpspkeHus npu u3rude. Tpaek-
TOpPUU TJIaBHBIX HampsikeHui. [loHstue 006 m3rnde 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 TOMyCcKa-
€MBIM HaIPSHKEHUSIM, 110 pa3pyIIAIONIMM Harpy3KkaM M MO MPeAeSIbHBIM COCTOSTHUSIM.
Tpu BuIa 3aa4: MPOBEPKA MPOYHOCTH, ONPEIECICHUE Pa3MEPOB CEUEHHUs, Oonpeee-
HUE MaKCUMAaJbHOW HArpy3Kd MO YCIOBHIO IPOYHOCTH. PainmonanbHOe ceyeHue Oa-
nok. [TorennmansHas sHeprus nedopmaiuu npu uruode. M3rub 6pyca nepemMeHHOro
ceuenus. [loHsTre o pacyeTe COCTaBHBIX (CBAPHBIX M KIeMaHbIX) Oanok. M3rub Oa-
JIOK U3 Pa3HOPOJHBIX MaTepuasioB. I[lonsTue 00 m3rnbe OGanok M3 MaTepUalIOB, HE
cieayromux 3akony I'yka.

Tema 10. Onpenesienne nepeMenieHni Npu u3ruoe

HuddepenumanbHoe ypaBHEHHE OCH U30THYTOro Opyca. TouHoe W mpuOiu-
YKEHHOE ypaBHEHWE KpUBU3HBL. HemocpencTBeHHOe MHTErpupoBaHue nuddepeHiiu-
IBHOTO ypaBHEHMUs. | paHn4HbBIC yCIoBHUsA. MeTol HauaabHBIX mapaMmeTpoB. Omnpene-
JICHUE TIEPEeMEIICHU W YTJIOB MOBOPOTAa B OajKkax MpU MOMOIIM 00mIer (GopmyIibl
Mopa. Onpenenenue nepemenieHnii Opyca nepeMeHHOTo CeUeHUSI.



Tema 11. U3rud craTu4ecky HeonpeaeJauMbIx 0aJ10K

Cratnyecku HEONpPEAeMMbIE OJHONPOJIETHbIE OAlKM M MHOTONPOJIETHBIE
oanku. Jlummaue HensBecTHble. CTENEHb CTATUYECKON HeonpeaenumocTi. OCHOBHA
CUCTEMA. YPABHEHUS IEPEMELICHUN I ONPEAEICHU JINIIHUX HEN3BECTHBIX. [IoHs-
THE 00 0COOCHHOCTSX pacueTa Hepa3pe3HbIX 0anok. Onpesenenre Hecylenl crnocoo-
HOCTH CTaTUYECKH HEOPENEIUMbIX 0aJOK.

Tema 12. Ci10:xHO€ CONPOTUBJIEHHE

OOmuiit cimyvaii neicTBUS BHEIIHUX CUJ Ha Opyc. BHyTpeHHue cunoBsie (ax-
TOPbI M UX 3IIOPHl B IVIOCKUX U MPOCTPAHCTBEHHBIX JIOMAHBIX OpycheB. Xapakrep-
HBIE CIy4yau CJI0O)KHOTO COINIPOTHBIIEHUS NPSIMOro Opyca: KOCOM M3rud, BHELIEHTPEH-
HOE JICHCTBUE NPOAOIBHON CUIIbI, U3rH0 U KpyueHue. HopMasbHble HapsKEHUs pU
KOCOM u3rube. Dmiopa HOpMalbHbIX HanpspkeHud. CuiioBas M HyleBas JIMHUM.
Haubomnwimue Hanpspkenus. [log6op cedenuit mpu kocom uzrude. OnpeaeneHue mnpo-
ruooB. HopmanbHble HanpsKe€HUs NPHU BHELIEHTPEHHOM JIEMCTBUM IPOJOJIBHOM CH-
JIpl. DMIOPBI HOPMaJIbHBIX HanpspkeHUH. CHtoBast U HyJIEBasl JIMHUU. SIIpO CeYEHUS.
Y4eTr npoaoabHON CHIIBI B IUIACTHYECKOM MIapHupe. OnpeneneHne npeaesibHOW He-
CyIllel CIOCOOHOCTU MPHU BHEIIEHTPEHHOM JEHCTBUU NPOAOJIbHON cuiibl. [loHsiTHE O
NpeIBapUTEIbHOM HanpsbkeHun Oanok. OpHouneHHas ¢opMmysia HOpPMaJbHBIX
HaIpsHKEHUI B CEUYEHUU Yepe3 AIPOBbIE MOMEHTHI MPU JACUCTBUU MPOAOIBHON CHIIBI
B [VIABHOM IJIOCKOCTU. HanpsbkeHus B TONepeYyHOM CEYEHHUH NPU U3ru0e U KPyuyeHUn
Opyca C KpyIJIbIM IONEPEYHbIM CceuyeHueM. [naBHble HampsokeHus. PacueTHble
HANpPsDKEHUS. IO HEKOTOPBIM THMIIOTE3aM MPOYHOCTH U IlacTUYHOCTU. M3rud u kpy-
yeHue Opyca ¢ MpsIMOYTOJIbHBIM IIOTIEPEUYHBIM CEUEHUEM. YUET NMPOJI0JIbHOMN CHUJIBL.

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

[lonsiTue 00 yCTOMYMBBIX M HEYCTOWYUBBIX (hopmax paBHOBecusi. Kpuruue-
CKHME Harpy3kHu. Y CTOWYMBOCTh CXKAThIX CTEpKHEW B ynpyroil craauu. @opmyna Dii-
Jepa JUisl CTePXKHS C MIaPHUPHBIMU OMOPAMU IO KOHIIAM (OCHOBHOMW cityyail). Yuer
Ipyrux BUAOB 3akperyieHus. [loHsTue 0 rTMOKOCTH M MPUBEACHHON JJIMHE CTEPIKHS.
@opmyna Dinepa, 3anuchbiBaeMas 4epe3 MPUBEACHHYIO IMHY cTepxkHs. [Ipenen
npuMeHUMOCTH (opmyibsl Oinepa. [loteps ycTOWYMBOCTH TPU HANPSHKEHUSAX 3a
IIPENESIOM MPONOPUMOHANIBHOCTH MaTepuaia. DopMyiia KpUTHIECKON CHIIBI DHIecC-
cepa - Scunckoro. ['paduk KpUTHYECKUX HAMPSDKEHUN B 3aBUCUMOCTH OT TMOKOCTH
crepkHd. [IpakThueckuii MeToJ pacuera CKaThIX CTEP>KHEW Ha MPOJOJbHBIN U3rHO0.
Tabnuupbl kodpPuimeHToB npoaonabHoro u3rnda . IloHsTHe o pacuere COCTaBHBIX
CTEpKHEH.

Tema 14. PacueTsl IpM HEKOTOPBIX AUHHAMMYECKUX HATPY3KaX

[TonsiTHE O TMHAMUYECKON HArpy3Ke U TUHAMHYECKOM KO3 duimeHTe.
[Tonsem u onyckanue rpysa ¢ yckopenueM. Mcnons3oBanue npunnuna Jlamamoepa.
VY nap o0 ynpyryio cucteMy ¢ 0OJHOM CTeneHblo cBO0O 1. Pacuer o OanaHcy 3HEp-
rud. [IpogonpHBI 1 TonepedHbIi yaapsl 1o opycy. [IpubnmkeHHbIN ydeT Macchl

Opyca npu yaape. BHe3anHoe npuioxxeHne Harpy3Ku.
9



4.2. Conep:kaHue TUCIHHUIIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE 10 TEMaM

Hasganus pa3nenos u tem Bceero gacos Buybl 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 1 10
Moro Opyca
Tema 3. Mexannyeckue CBOKWCTBA Ma- 16 1 15
TEpUAJIOB PU PACTSKEHUH U CHKATUU
Tema 4. PacueTsl Ha IPOYHOCTH U
KECTKOCTb IIPH PACTSIKEHUU U CXKa- 238 1 1 1 25
TUU
Tema 5. IImockoe HaNPsIKEHHOE CO- 16 16
CTOSIHUE
Tema 6. CoBur 6 6
Tema 7. 'eomeTpuueckue xapakrepu- 16 1 15
CTHMKH NONEPEUHBIX CEYEHUN
Tema 8. Kpyuenue 7 1 6
Tema 9. U3ru6 24 1 1 2 20
Tewma 10. Onpenenenue rnepemerrie- 9 9
HUM Npu u3ruoe
Tema 11. Y3ru6 cratudyecku Heompe- 29 1 1 20
JIEIUMBIX OaJIoK
Tema 12. Cno’kHOE CONPOTHBIICHUE 25 1 1 23
Tema 13. YcTOWYMBOCTD CKATBIX 8 1 1 6
cTepHel (MPo10JIbHBIN U3TH0)
Tema 14. PacueTsl npu HEKOTOPBIX 11.6 1 1 96
JUHAMUYECKHX Harpys3kax ’ ’
KA 0,4
K9 2,35
KonTpons 6,65
NTOI'O 216 8 4 8 186,6
4.3. TemaTuKa NPAKTHYECKUX 3aHATHI
Tema npakTUYECKOro 3aHATUS KomnuecTtBo
4acoB
1. Pac4eTbl Ha MPOYHOCTD U )KECTKOCTh MPU PACTSXKEHUU U CKATUU C TIOMOIIBIO 1
nporpammbl POLUS

2. N3ru6 ¢ momomrsio mporpammel POLUS

3. VI3ru6 craTiyecku HeonpeAeIMMbIX 0allok ¢ moMomisio nporpaMmMbl POLUS

4. PacueTsl IMPU HCKOTOPBIX TUHAMHWYCCKUX HAI'PYy3Kax

BCETO

N P
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4.4. TemaTuka J1adopaTopHbIX padoT

Tewma mabopatopHoit paboThI

KommuectBo yacos

1. PacTsbkeHue u cxxaTue IpsiMoro Opyca ¢ IMOMOIIBIO TPOTpaMMBbI
Coloombus

1

2. MexaHHYeCKHE CBOWCTBA MATEPUAIIOB ITPH PACTSHKCHUH M CIKATHU
¢ nmomotsio nporpamMmel Coloombus

3. PacueThl Ha IPOYHOCTH U KECTKOCTD MPU PACTSIKEHUH U CHKATUH C
nomonipto nporpammel Coloombus

4. Kpyuenue ¢ momoripo nporpammsr Coloombus

5. M3ru6 ¢ nomoiisio nporpamMmel Coloombus

6. Cl105)KHOE COMPOTHBIICHHUE C MOMOIIKI0 nporpamMmMel Coloombus

7. YcroitunBOoCTh ¢ moMoInkko mporpammbl Coloombus

BCETO

OR[N

4.5. TeMaTuka KypcoBBbIX padoT (IIPOEKTOB)
KypcoBsie paboThI (IPOEKTHI) Y4eOHBIM MIJIAHOM HE MPEAYCMOTPEHBI.

4.6. TemaTuka KOHTPOJIbHBIX PadoT
KoHnTtposnbHbie paboThl y4€OHBIM TUTAHOM HE MTPETYCMOTPEHBI.

4.7. TemaTuka pacyeTHO-TpaduuecKoii padéoTbl

1. PactspkeHue u cxxaTue npsmoro opyca

2. 'eomeTpuyeckre XapakTEPUCTUKHU TIOTIEPEYHBIX CEUECHUN

3. 3rub: mogbop ceueHus U BEIYMCIICHHUE TTepeMEIICHUI
4. Pacuer BHEIIEHTPEHHO CKaTOTO CTEPKHS

5. Pacuer cxkaToro cTep:kHs Ha yCTOMYUBOCTh

6. Pacuer Oasiku Ha BBIHYK/I€HHbIE KOJICOAHMS

11




5. YueOHo-MeTOAMUYECKOE O0ecIIeueHne
IJI51 CAMOCTOSITE/IbHOI PadoThl 00YYAIOIIMXCH MO TUCIHUIIINHE

5.1. PacnpenesieHue 4acoB 10 TeMaM U BHAaM
CaAaMOCTOATEIbLHOM PadoThI

Pa3nensl u TeMEBI

Bcero gacos 1o
yueOHOMY TLIa-

Buna camocrostenbHOM paboTh

HY
CamocTosITenbHOEe H3Y4EHHE OTAEIbHBIX
TeM yudeOHoW muTeparypel. Paborta co
Tema 1. Beenenue 6 CIIPABOYHOM M CHELMATBHOMN JIUTEPATYpPOil.
ITogroroBka Kk MPOMEKYTOYHOM arrecra-
IIMM ¥ TEKYyIIeMy KOHTPOJIIO 3HAHUH
BreimonHnenue pacuetrHo-rpaduueckoi pa-
Tema 2. Pactskenue n cxarue 10 601bl. IToAroTOBKA K NPOMEKYTOYHOI aT-
npsmoro 6pyca TECTAILMK M TEKYIEMY KOHTPOJI 3HAHHIA
Tema 3. MexaHnuecKie CBONCTRA Beimonnenue pacquHo-rpa(queCKoﬁv pa-
MATEPUATIOR MPH PACTSKEHUH H 15 00Tb1. [ToArOTOBKA K MTPOMEKYTOUHOU ar-
COKATHI TECTAaIlMU M 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 TECTAIMU ¥ TEKYIIEMY KOHTPOJIIO 3HAHUI
CamocTosITenbHOE H3YYEHHE OTACIbHBIX
TeM yuyeOHoM muTeparypel. PabGorta co
Tema 5. Tlnockoe HanpsikeHHoe 16 CIPAaBOYHON M CHENUANbHOI JIUTEpaTypoii.
COCTOAHUC [ToAroToBKa K IMPOMEXKYTOUHON arTecTa-
IIMH ¥ TEKYIIEMY KOHTPOJIIO 3HAHUI
CaMOCTOSITEeIbHOE HM3YYEHHE OT/ICTbHBIX
TeM ydeOHOW nureparypel. Pabora co
Tema 6. Csur 6 CIIPaBOYHOM M CHELUAIBHON JIUTEPATYPOU.
[ToaroroBka K TMPOMEKYTOYHOH arTecTa-
UM U TEKYIIEMYy KOHTPOJIIO 3HAHUHN
BrimonHeHne pacueTHO-rpaduuecKoil pa-
Tema 7. I'eomeTprrieckue xapak- 15 60ThL. TToATOTOBKA K IPOMEKYTOUHON aT-
TCPUCTHUKH MOMCPCHHBIX CCHCHIM TECTAIMH M TEKYIEMY KOHTPOJIO 3HAHUM
CaMOCTOSITEeIbHOE HM3YYEHHE OT/ICTbHBIX
TeM ydeOHOW mureparypel. Paborta co
Tema 8. Kpydenue 6 CIIPaBOYHOM M CHELUAIBHON JIUTEPATYPOH.
[ToaroroBka K MPOMEXYTOYHOM arTecTa-
UM U TEKYIIEMYy KOHTPOJIIO 3HAHUH
BrimonHeHne pacueTHO-rpaduuecKoil pa-
Tema 9. U3rub 20 60Tel. [loaroToBka Kk MPOMEKYTOUHOMU aT-
TECTAIMU M TEKYIIEMY KOHTPOJIIO 3HAHUH
Brimonnenue pacuetHo-rpaduueckon pa-
Tema 10. Onpenenenne nepeme- 9 60oThI. ToArOTOBKA K MPOMEKYTOUHOMN at-
WeHuH py usruoe TECTAIMK M TEKYIEMY KOHTPOII 3HAHHI
CamocCTosITeNbHOE H3YYEHHE OT/ACIbHBIX
TeM y4yeOHoOW muTeparypel. PabGorta co
Tema 11. M3ru6 crarnyecku 20 CIIPaBOYHOM M CIENUANBHOM JIUTEPATYpPOi.

HEeoIpeAeTUMBIX OaloK

[TogroroBka K MOPOMEXKYTOYHOM arrecra-
LMY U TEKYLIEMY KOHTPOJIO 3HAHUI
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CaMoCTOATENBHOE HU3YYEHHE OTIENbHBIX
TeM y4deOHOH nureparypsl. BrimomHenue

Tema 12. Cnoxwoe - conporusiie- 23 pacdeTHO-rpaduueckoii  pabotsl. Iloaro-
HHC TOBKA K HPOMEXKYTOYHOH aTTecTaluM |
TeKyllleMy KOHTPOJIIO 3HaHHUi
CaMOCTOSATENFHOE H3Y4EHHE OT/EIBHBIX
. TeM yd4eOHOH JmTepaTypbl. BeinmosHeHne
Tema 13. YeToRuMBOCTE CoKATHIX 6 pacuetHo-rpaduueckoit pabotsl. Iloxro-
cTepiKHeH (POAOTMBHBIA  H3rHO) TOBKAa K IIPOMEXKYTOUHOH aTTeCTAlluH |
TEKYIIEMY KOHTPOJIKO 3HAHUMU
CaMOCTOATENFHOE M3yYEHHE OTAEIbHbIX
TeM Y4eOHOH muTepaTypbl. BblnonHeHnue
Tema 14. Pacuetsl npu HekoTo- 9,6 pacyeTHO-rpaduueckoii  pabotsl. Iloaro-
PBIX THHAMHICCKHUX HATPy3Kax TOBKA K IPOMEXKYTOYHOM aTTeCTaluu |
TeKyllleMy 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;
- MCTOAUYCCKUC PCKOMCHAAIINH IIO0 BBIIIOJIHCHHIO paCLIGTHO'Fpa(bI/IquKI/IX pa-
0oT;

- MCTOANMYCCKUC PCKOMCHAANU 10 CaMOCTOATCIIbHOMY NU3YUCHUIO TCOPCTUYC-

CKOT0 Marepuaia — caT gpuinaa.

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsi MPOBeAeHUs MPOMEKYTOYHOM aTTecTAIMN
00y4aroIuXCcs M0 JUCHUIJINHE

Buipl O1IeHOYHBIX CPEJCTB \ KonngectBo
Texynmili KOHTPOJIb
PacueTHo-rpaduueckas pabora ‘ 1
[IpomeKyTOUYHBIH KOHTPOJIb
OK3aMeH 1

@DOHJT OIIECHOYHBIX CPEACTB MPEJICTABIICH B MPUJIOKEHUU K pabouel mporpam-

MC€.
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7. IlepeyeHb OCHOBHOW U J0NOJHHUTEILHON JUTEPATYPHI

7.1. OcHOBHas1 JUTEpaTypa

ABTODBI, CO- 3arnaBue N3parenscTBO, 1o Komny-Bo
CTaBUTEIN
JI1.1 | Crenun I1.LA. | ConportuBnenue ma- | CII6.: Jlans.- 2014.- 320 c. Jnek-
TEpHUAJIOB: Y4eOHUK Pexxum nocrymna: TPOHHBIN
http://e.lanbook.com/book/3179 | pecypc

JI1.2 | II. A. ITlaBnoB, | ConpoTuBiieHUE Ma- Ca};I;T6-He;ep6ypr: Jlans, 2019' DIek-

JI. K. Ilapmus, | TepuanoB : yueOHUK LT C. TOKIM A0CTYIA. TPOHHBIN
B. E. MelbHIi- https://e.lanbook.com/book/1160 pecype
KOB, B. A. 13

IllepcTHeB ;

JI1.3 | b. E. Menbau- | ConpoTHuBIEHHE Ma- CaHI<5T7-£[eTep6I))/pr : Jlanb, 2020. | e
koB, JI. K. TEPHUAJIOB : YYCOHUK o C. FOKHM ~NOCTYIA. | 1o pyprit
Mapums, A. C. https://e.lanbook.com/book/1310 pecype
CemeHoB, B. 18
A. lllepcTHeB

7.2. JlonoiHUTEIbHAS JIUTEpaTypa

2.1 | JlyKesHOB COHpOTI/Il?JICHI/Ie Ma- | M. CDFBE)Y «Y4eOHO- | o
AM., Jlykes- | TepuanoB: yd4ed. MO- | METOAMYECKUN IIEHTP MO 0oOpa- TPOHHBI
HOB ML.A. cobue. 30BAHUIO HA HKEIESHONOPOKHOM | 1oy

Tpancmopte», 2017. — 598 c.
Pexum Jocryna:
http://umczdt.ru/books/48/18762
/

2.2 | Kpuomanko | Comporusienne Ma- | Mocksa: Msnatenscrso HOpaiir, dnek-
C. H. tepuanoB: yuebnuk u | 2020 — 397 ¢ @ — TPOHHBI

MPAKTUKYM JUIs BY30B https://u_rait.ru/book/soprotivleni pecype
e-materialov-449918

2.3 Nukosuu  I'. | ConporuBnenue Mma- | MockBa: U3garensctBo HOpaiir, ek-
M., Munun JI. | repuanos. Pyxosoa- | 2020. — 324 ¢ — | tpommsiii
C., BunokypoB | cTBo k pemenuro 3a- | https://urait.ru/book/soprotivieni pecype
A. U. ; Tlox | nmau B 2 4. Yacte 1: | e-materialov-rukovodstvo-k-
pen. MuHnuHa | yaeOHOe mocobue uis | resheniyu-zadach-v-2-ch-chast-

JI.C. BY30B 1-454162

7124 NukoBuu  I'. | ConporuBnenue Mma- | MockBa: U3garensctBo HOpaiir, ek-
M., Munun JI. | repuanos. PykoBoxp- | 2020, — 299 c. — TPOHHBI
C., BunokypoB | cTBo k pemenuro 3a- | https://urait.ru/book/soprotivieni pecype
A. U. ; Tlox | mau B 2 4. Yacrte 2: | e-materialov-rukovodstvo-k-

pen. MuHuHa
JI.C.

yuebHoe mocobue s
BY30B

resheniyu-zadach-v-2-ch-chast-
2-454244

1.Odunmanbubiii callT Gpunuana.

2. DnexTpoHHas OMOIMOTEYHAs CHCTEMaA
3. [TouckoBeie cuctemsl «Aumekcy, «Google» mis goctyna K TeMaTudecKuM uH(op-
MaIMOHHBIM PEeCypcam.
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8. Ilepeyennb pecypcoB HHPOPMAIMOHHO - TEJIEKOMMYHUKAIIMOHHOM CETH
"UHTepHeT", HEOOXOAUMBIX VISl 0CBOCHMS JUCHUIJINHbBI



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
http://umczdt.ru/books/48/18762/
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 oﬁyqammnxm 10 OCBOCHHUI0 U CIIUITJIMHBI

3ansatusa o gucuuiuiiHe «COnmpoTUBIEHHUE MATEpPUAIOBY) MPOBOMISTCS B BHUJIEC
JICKIIHA, 1a00PaTOPHBIX, TPAKTUICCKUX M CAMOCTOSTEIBHBIX 3aHITHA.

1. JleKIMOHHBIM MaTepuan PEKOMEHAYETCS KOHCIIEKTUPOBATb. Y CTYyIEHTA
JIOJIKHA OBITh TE€TPa/ib U MUCbMEHHBIEC IPUHAJICKHOCTH JIJIs1 BEJICHNUS KOHCIIEKTA.

2. IlpakTHueckue 3aHATUSA NPOBOJATCS B BUIE PEIUEHUsS 3a1ad 10 NPONICH-
HBIM T€EMaM KaK BPY4YHYIO, TaK U C [IOMOLIbI0 KOMITBIOTEPHBIX IPOIPAMM.

[Ipy moAroToBKEe K MPAKTUYECKUM 3aHATUSAM IO JUCHUILUIMHE HEOOXOAMMO
U3YYUTh PEKOMEHOBAHHBIN JIEKTOPOM MaTepuajl, UMETh MPH ceOe KOHCIEKThI COOT-
BETCTBYIOIIUX TEM U HEOOXOJUMBIN CIIPABOYHBIA MaTepUal.

3. JlabopatopHble pabOThl IPOBOASTCS B KOMIBIOTEPHOM KJIACCE B BHJIE JKC-
NEPUMEHTOB C 00pa3liaMu C MOMOIIBI0 COOTBETCTBYIOIIEH MporpaMmbl. branku miis
3aI0JIHEHUS NTOJYYEHHBIX IKCIIEPUMEHTAIBHO 3HAYCHHUM BBIIAIOTCS MPETIOIaBaTEIEM.

B pamkax camocTosITeNbHOM pabOThl CTYIEHT JOJKEH BBIIIOJHUTH OJIHY pac-
yeTHO-rpaguueckyro padotry. Ilpexkae uem BBINOAHATH 3aJaHUS  PACUYETHO-
rpaguueckoil paboThl, HEOOXOIMMO H3YYUTh TEOPETHUYECKUN Marepuai, O3HAKO-
MHUTBCSI ¢ METOJAUYECKUMH YKa3aHUSAMHU 1O BeINOJHEHUIO PI'P. Brimonnenue u 3amm-
Ta pabOTHI SABJIAIOTCS HEMPEMEHHBIM YCIOBUEM JUIsl IOMyCKa K 3K3aMeHy. Bo Bpems
BBITNIOJIHEHMSI PacyeTHO-TpaduIecKoil paboThl MOKHO MOJIYYUTh FPYNIIOBBIE WU UH-
JUBHTyaJIbHBIE KOHCYJIBTALMY Y TIPENOAaBATEIS.

IIpy moaAroToBKE K 3K3aMEHY HY)KHO U3YYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY,
JICKIIUOHHBIN MaTepHall.

10. ITepeyennb MHGOPMAIUOHHBIX TEXHOJIOT U, MPOrPAMMHOI0 o0ecTieYeHus U
HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX
NpPH OCYIIeCTBIEHUH 00Pa30BaTEJIBLHOI0 NMpolecca Mo AUCHUILINHE

[Tpu ocymecTBneHNN 00pa30BATENBHOTO MpoLiecca MO AUCIHUILTUHE WCIOIb3Y-
I0TCS CIISAYOIIHEe HHPOPMAIIMOHHBIE TEXHOJIOTHH M IIPOTPAMMHOE 00€CTICUCHHE:

- JJI TPOBEACHUS MPAKTHUYECKHUX 3aHATHH MCHoib3yeTcst mporpamma POLUS,
MMEIOIIAsICsl B CBOOOHOM JIOCTYTI€ B MHTEPHETE.

- JUIS TIpOBENEHMs J1abOpaTOPHBIX PadOT MPUMEHSETCS JIMIIEH3UOHHAs Mpo-
rpamma COLUMBUS, ycranoBienHas Ha 20 KOMIIbIOTEpaX OJIHOTO UX KOMITbIOTEP-
HBIX KJIACCOB.

- IS CaMOCTOSATENIbHOM padoThl ctyneHtoB: Windows 7 u Bbime, Microsoft
Office 2010 u BbImIC.

[Tporpammuoe obdecrieuerne POLUS (cBoGoaHO pactipoctpansemoe 110)

IIpogeccunonanbubie 0a3bl JAHHBIX,
HCMOJIb3yeMble ISl U3yUeHUs TUCHUIINHBI (CBOOOIHBIH 10CTYI)
[TopTan MHTEIUIEKTYalbHOTO LIEHTpa — Hay4yHoH Oubmmoreku um. E.W. OBcsn-
KHWHa
https://library.narfu.ru/index.php?option=com_content&view=article&id=505&Itemi
d=574&Ilang=ru
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11. Onucanue MaTepuaJIbHO - TEXHH4YECKOH 0a3bl, HEOOXOAUMOM ISt
ocylecTBJIeHHs] 00Pa30BaTEIbLHOI0 MPOLECcca MO ANCIHUIJINHE

11.1. TpedoBanusi K ayguTopusiM (MOMellleHUsAM, KaOMHeTaM) JIisl POBeAeHusI
3aHSATHI ¢ yKa3aHUEM COOTBETCTBYIOLET0 OCHAIIIEHHUS

VYyeOHas ayauTopus Uisl MPOBEIACHUS YUYEOHBIX 3aHSTHM, MPETYCMOTPEHHBIX
nporpaMmon crnenuanuTera (MpOBENECHUE 3aHSATUN JIEKIIMOHHOTO THIIA, 3aHATUM
CEMUHAPCKOTO THIIA, TPYINIOBBIX M HWHAMBUAYAJIbHBIX KOHCYJIbTAIUM, TEKYIIETO
KOHTPOJII M NPOMEXYTOYHOM  arrectamuu) -  ayauropus Ne  401.
Crnenmanu3upoBaHHas MeOEIb: CTOJIbl YIeHUUYECKUE - 32 MIT., CTyJIbs YYCHUUECKHE -
64 1mIT., 10CKa HacTeHHas - |1 MWT., CTOJ mpernoaaBaTens - 1 WIT., CTyJ npenoaBaTes
- 1 mr. Texuuyeckue cpencTBa OOydYeHUsS: TEPEHOCHOW DJKpaH, IEPEHOCHOU
MIPOEKTOP, HOYTOYK. Y4eOHO-HATJIAIHbIE TTOCOOUS, 00ECTICUNBAIOIINE TEMATUUECKHE
WUIIOCTPALIMK, COOTBETCTBYIOIIME paboueid y4eOHOM mIporpamMme AUCLMIUIMHBI -
KOMIUICKT Mpe3eHTaui (XpaHuTcs Ha kadenpe).

11.2. IlepeyeHnb J1a00PATOPHOTO 000PYIOBAHUSA

VYyebHast aynuTopusi i MPOBEJACHUST YU€OHBIX 3aHATUN, MPEAYCMOTPEHHBIX
nmporpamMmoi cneruanutera (IpoBe/iIeHHe 3aHsATUNH ceMUHapcKoro turma) - Jlabopa-
topusi Kommbrorepnsiil kinacc Ne 2, aynutopust Ne 411. Cneunanu3upoBaHHass Me-
0eJib: CTOJIBl YUEHUYECKHE - 25 IIT., CTYJbsl yUeHU4YecKue - 31 mIT., 10CKa HACTeHHAs
- 1 mr., cron npenogasarens - 1 wr., cTyn npenoxasarens - 1 mr. TexHnueckue
CpeICcTBa O0YYCHHMsI: KOMITbIOTEpHI - 17 1mT., Buaeomnanens - 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 0CBOCHH Y4eOHOM JMCUMIIINHBI

1.1. IlepeyeHb KOMNIETEHIIMA M HUHIAMKATOPOB

OIIK-4: Crnoco0OeH BBINOJHATH MPOCKTUPOBAHUE U PACUET TPAHCIIOPTHBIX
O0OBEKTOB B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATUBHBIX IOKYMEHTOB.

Nuauxarop

OIIK-4.6 OuenuBaer

MMpCacjIbHOC

HaIIPAKCHHO-

neOPMUPOBAHHOE COCTOSIHUE DJIEMEHTOB KOHCTPYKLUMM MAIIMH TPHU MPOBEICHUH
pacyeToB U MPOEKTUPOBAHUHN TEXHUYECKUX CUCTEM

1.2.

Jtanbl (OPMHUPOBAHNUS KOMIIETEHIMII B Ipolecce

O0CBOEHMS YUeOHOI TUCIUIINHBI

HaunmenoBanue 3rama

Conep:kanue 3Tana
(BuABI yueOHOI1 padoThI)

Koabl popmupyembix Ha
JTamne
KOMIIEeTEeHIINii, MHINKAa-
TOPOB

Oran 1. ®opmupoBaHue
TEOpETHUECKO 0a3bl 3Ha-
HUU

Jlekuuu, camocTosTeNbHas pabora CTy-
JICHTOB C TEOpEeTHYEeCcKOoi 0a3oi, madopa-
TOpHBIE pabOThI, IPAKTUUECKUE PaOOThHI

OIIK-4 (OTIK-4.6)

Oran 2. ®opmupoBaHue | 1adopatopHble pabOThl, NPAKTHUUECKUE

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

HaBBIKOB  I[IPAKTUYECKOIO | pabOTHI

UCIIOJIb30BAaHUs 3HAHUU H OIIK-4 (OIIK-4.6)
yMEHUM

Ortan 4. IlpoBepka ycBo-
€HHOT'0 MaTepuaia

3amuTa pacueTHo-rpaduyeckoil padoTsl,
9K3aMeH

OITK-4 (OTIK-4.6)

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

Ortan popmupo- | Kopm komme- | Tlokazarenu orieHuBa- Kpurepun Crioco6s1
BaHUS KOMIIETEH- | TEHIUH, UH- HUS KOMIIETEHLU I OLIEHKHU
007078 JTUKaTOp
Oran 1. ®opmu- - TIOCEIeHHE JIEKIIMOH-| - HAJIMYMe KOHCIEKTA | YCTHBIH
poBaHHE  Teope- HBIX 3aHIATHH, Jabopa-| JIEKIMH 10 BCEM Te- | OTBET
TUYECKOM  0a3bl TOPHBIX W TpaKTHuYe-| MaM, BHIHECEHHBIM Ha
3HaHUH’ CKUX padoT; JEKLIMOHHOE  O00CYX-
- BEJIECHHE KOHCIIEKTa| JCHMUE;
OIIK-4 JIEKIIN; - AKTUBHOE Yy4acTue
(OIIK-4.6) | . ydacTue B 0OcCyxJe- | CTyJeHTa B oOcCyxje-
HUH TEOPETHYECKHUX | HUIM  TEOPETUYECKUX
BOIPOCOB TEM Ha KaX- | BOIPOCOB
ol mabopaTtopHOll U
NPaKTUYECKOH paboTe
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Otan 2. ®opmu- - BBITIOJIHEHHUE Jlabopa- | - YCIENIHOE CaMOCTO- | OTYET IO
pOBaHHME YMEHUU TOPHBIX M TpaKTU4e- | AITENbHOE  BHIMOJHE- | Jabopa-
(pemieHue 3amayu CKHX paboT HUE TPAKTHUYECKUX U | TOPHOU
o oopasiry) OIIK-4 naboparopHbeIX paboT | pabore U
(OIIK-4.6) Mo mpak-
THUYECKOHN
pabore
Oran 3. ®opmu- - HQJIA4YUE IPABUIIBHO | - pac4yeTHO- | pac4eTHO-
pOBaHME HaBHIKOB BBIMIOJTHEHHON pacyeT- | rpaduueckas pabota | rpadude-
NPaKTUYECKOTO OIIK-4 HO-Tpaduueckoil pabo- | UMEET  TOJIOKUTENb- | CKasi pabo-
UCIIOJIb30BaHUS (OlIK-4.6) | 1y HYIO PELEH3HI0 U JI0- | Ta
3HAHUM U YMEHUI IIYIIEHA K 3allUTe
Oran 4. [IpoBepka - yCIIeIIHas 3aluTa - OTBETHI Ha BCE BO- YCTHBIN
YCBOEHHOTO  Ma- pacyeTHO-Tpa)uIecKOi | MPOCHI IO PACYETHO- | OTBET
Tepuaia OIIK-4 paboTHI; rpaduveckoit padoTe;
(OIIK-4.6) | sx3amen - OTBETHI Ha BOIIPOCHI
HK3aMeHa
2.2. Kpurtepuu onieHUBAHUsI KOMIIeTEeHIHIi
110 YPOBHIO UX C(hOPMHUPOBAHHOCTH
Koxg xommeren- YpoBHU c(HOPMUPOBAHHOCTH KOMIETCHIIUN
WU, MHAUKATOPa 0a30BbIit CpeaHuid BEICOKHH
OIIK-4 3HaTth: 3Harth: 3HaTth:

(OIIK-4.6) - OCHOBHBIC IIOHSTHUSA | - OCHOBHBIE IMOHATHUA | - OCHOBHBIC IOHSTUS MeXa-
MEXaHHKH  TBEPJOrO | MEXaHUKHU TBEPJOTO | HUKU TBEPIOro aedopmupo-
nehOpMUPOBAHHOTO neOpMUPOBAHHOTO | BaHHOTO Tena (aedopmarius,
tena  (medopmanus, | Tena (aedopmanus, | ynpyroctb,  U30TPOMHOCTS,
YOPYTOCTb, H30TPOII- | YIIPYTOCTb, M30- | IUTACTUYHOCTh, PaBHOBECHE,
HOCTb, IUTACTUYHOCTH, | TPOITHOCTH, ia- | CIJIOUIHOCTH Tela);
paBHOBECHE, CIUIONI- | CTHYHOCTh, PaBHO- | - OCHOBHBIE BUABI Aedopma-
HOCTb TeJa) BeCHe, CIUIOUIHOCTh | LIUN CTEPKHS;

- OCHOBHBIE BHJBI JIe- | TeNa), - C1IO0COOBI MOCTPOEHUS AIIOP
(dbopmanuii cTep>KHS - OCHOBHBIE BHW/IbI | BHYTPEHHUX CHIIOBBIX (hak-
Ymersb: nedopmarnuii TOPOB

- ONpeNeNniaTb BHYT- | CTEPXKHS - TEOpHUH TPOYHOCTH TMIPH

pEHHHE CUJIOBbIE (pak-

TOpPBl B  CEYEHUSX
CTEpPKHS
Biaagern:
- METOJIMKOM ompeje-
JEHUS  BHYTPEHHHUX
CWIOBBIX  (hakTOpOB

METOJIOM CEYESHUN

- crocoObl TIOCTpoe-
HUS 3MI0p BHYTPEH-
HUX CHUJIOBBIX (pak-

TOPOB
YMmeThb:

- ONpenensiTb BHYT-
peHHI/Ie CHUJIOBBIC

(akTOpHI B CEUCHHSIX
CTEPXKHS;

- ONpEeneNsTh IO0J0-
KEHHUSI OMacHBIX TO-
YeK B PacyeTHOM
CEUEHUU;

- IpOBEpATH MPOY-
HOCTb B COOTBET-
CTBUH C TEOpUEH
MIPOYHOCTHU

CJI0)KHOM COTNIPOTHUBJICHUH,
YmMmern:

- ONpeAeNsaTh BHYTPEHHHE
CUJIOBbIE (DaKTOPHI B CEUCHU-
SIX CTEPIKHS;

- ONpEHEeNATh IOJIOKEHUS
OINACHBIX TOYEK B CEUCHHHU;

- TPOBEPATH IPOYHOCTH B
COOTBETCTBUM C TEOpHUEH
MPOYHOCTH;

- ONpENENATh MEePEeMENICHUS
U TPOBEPATH  KECTKOCTh
KOHCTPYKIUI

Baaners:

- METOJAUKOW ONpeaeTeHUst
BHYTPEHHUX CHJIOBBIX (pak-
TOPOB METOJIOM CE€UYEHHI;
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Baaaers:

- METOJMKOW Ompe-
JECHUSI  BHYTPEH-
HUX CHJIOBBIX (hak-
TOPOB METOJIOM Ce-
YCHUM;

- METOJIMKOH pacue-
TOB Ha MPOYHOCTH U
YKECTKOCTh TIPHU TIPO-
CTBIX Je(opManusix;
- METOJIMKOW ompe-
JICJICHUST TIepeMelte-
HHUI IMyTE€M COCTaB-

- METOJIMKOM pacueToB Ha
MIPOYHOCTH U JKECTKOCTh MpHU
OpOCThIX JedopManusix u
CJI0’)KHOM Harpy>XeHUU;

- METOIOUKOW ONpeaereHus
[IEPEMELICHUN IIyTeM  CO-
CTaBJICHUSI YHUBEPCAIBLHOIO
YpaBHEHUS YNPYTrod JIMHUU
i 1o Gopmyie Mopa

- METOJUKON 3SKCIIEpPUMEH-
TaJbHOT'O UCCJIEIOBAHUS Me-
XaHUYECKUX XapaKTEPUCTHUK
Y CBOMCTB MaTe€pHUasoB.

JICHUsI YHUBEpCalb-
HOTO ypaBHEHUs

YIPYroW JIMHUAN

2.3. Ulkauapl oueHuBaHusi GopMHUpPoOBaHUS NHIUKATOPOB J0CTHKEHUS

KOMIIeTeHI M

a) lllkana oneHUBAHUS IK3aMeHAa

[Ixana onieHnBaHus

Kpurepuu onienuBanus

OLICHKA «OTJIHUYIHO»

Wuaukatop AOCTHXKEHHMI KOMIETCHIMH C(HOpPMUPOBAH Ha BBICO-
KOM YPOBHC U CTYACHT OTBCYACT HAa BCC AOIIOJHHUTCIBHBIC BOIIPO-
cel. TeopeTnyeckoe co/epKaHUE IMCUUIUIMHBI OCBOCHO IOJHO-
cThI0, 0e3 mpoOeoB. CTYACHT AEMOHCTPHUPYET MOJIHOE COOTBET-
CTBHC 3HaHUWI, YMEHUI M HaBBIKOB IOKA3aTEIIIM M KPUTCPHUSIM
OLCHUBAHWA MHAUKATOPOB NOCTHIKCHUSA KOMIICTCHI MM Ha (1)OpMI/I-
pYyEeMOM JHUCHUIUIMHOW ypoBHe. Omnepupyer NpHOOPETCHHBIMU
S3HAaHUSAMHU, YMCHUAMHA U HaBBIKAMH, B TOM YHCJIC B CUTyallUAX I10-
BBIINIEHHOH cioxHOocTU. OTBeuaeT Ha BCE BOIPOCH Omiera 6e3
HABOJIAIINX BOIPOCOB CO CTOPOHHI MpemnojaBates. He uchbIThHI-
BaeT 3aTPy/HEHUH MPU OTBETE Ha JOMOJIHUTEIbHBIC BOMPOCH. 3a-
Jlady pelI IpaBUILHO.

OIICHKA «X0po1I0o»

- UHAMKATOP JAOCTHKCHHUH KOMIIETEHIIMU c(HOPMHUPOBAH Ha Cpeli-
HEM YpOBHE, HO CTYJICHT apryMEHTHPOBAHHO OTBEYAET HA BCE JI0-
MOJTHUTENBHBIE BOIIPOCHI;

- UHIUKATOP JOCTIKEHHM KOMITETeHIIMM C(OPMHUPOBAH Ha Cpejl-
HEM ypOBHE, WJIM Ha 0a30BOM YpOBHE, HO CTYACHT YBEPEHHO OT-
BC€YACT HA BCC NOMNMOJIHUTCIBHBIC BOIIPOCHI.

Teopetnueckoe cofepkaHue AUCIHUILUIUHBI OCBOEHO IMOJTHOCTHIO,
6e3 mpobOenoB. CTyIeHT NEMOHCTPUPYET IOJTHOE COOTBETCTBHE
3HAHUW, YMEHUI U HaBBIKOB TOKA3aTENISIM U KPUTEPHSIM OIICHHUBA-
HUS WHAUKATOpPa TOCTIHKCHHUS KOMIIETCHIIMH Ha (HOPMHPYEMOM
TUCITUILINHON ypoBHE. OmepupyeT nmpuoOpeTeHHBIMU 3HAHUSMH,
YMCHUSAMHU W HAaBBIKAMH; €T'0 OTBCT MMPEACTABIIACT I'PaMOTHOC HU3-
JIOKEHUE y4eOHOro MaTepualia 1o CyImecTBY; OTCYTCTBYIOT CyIIle-
CTBEHHBIE HETOUYHOCTH B (DOPMYIMPOBAHUU MOHSATHIH; MPaBUIBLHO
MPUMEHEHBI TEOPETUUYECKUE TOJIOKEHUS, TOITBEPKICHHbIE MPU-
MCpaMHu. Ha ABa TCOPCTHYCCKUX BOIIPOCa CTYACHT Oall IIOJHBIC
OTBETHI, HA TPETHH - MPH HABOMASAIIUX BOMPOCAX IMPENOIaBATEINS.
HpI/I OTBCTC HA AOIOJHHUTECIBHBIC BOIPOCHI JOIMYCKACT HETOYHO-
CTH. 3aauy pemn.
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- WHIUKATOP JOCTH)KCHHM KOMITETeHIMH chopmMupoBaH Ha 06a3o-
BOM YpPOBHE;

- MHAMKATOp JOCTHXKEHHUS KOoMIleTeHUuu copmupoBaH Ha 0azo-
BOM YPOBHE, WJIA Ha CPEHEM YPOBHE, HO CTYACHT 3aTPYyIHSETCS
OTBETUTH HA JIOMOJHUTEIIbHBIE BOIIPOCHI.

Teopernueckoe conepkaHue AUCHUIIIMHBI OCBOEHO YaCTUYHO, HO
po0JIeMbl HE HOCST MPUHIMIHAIBLHOTO Xxapaktepa. CTy-IeHT Je-
MOHCTPUPYET HEIOJIHOE COOTBETCTBHE 3HAHWM, YMEHHI U HaBbI-
KOB IIOKa3aTejasiM U KPUTEPUSM OICHUBAHHS HHAUKATOPOB [0-
CTI)KCHHS KOMIICTCHIIMM Ha (HOPMUPYEMOM  TUCIUILIAHOM
YpOBHE: JOMYCKAIOTCS 3HAYUTENbHBIE OIIWOKU, MPOSBISIETCS OT-
CYTCTBUE 3HaHUU IO Py BONPOCOB. 3aTPYIHSETCS OTBEYATh Ha
JIOTIOJIHUTEJIbHBIE BONPOCHL. 3aaauy pemna Ha 50%.

OIICHKA «y/10BJIETBOPH-
TeJbHO»

Wuaukatop AOCTHXKEHHST KOMIETEHIIMH c(pOPMUPOBAH HA YPOBHE
HUKe 0a30BOr0 W CTYAEHT 3aTPYAHSIETCS OTBETUTh Ha JIOMOJIHU-
TEJIbHBIE BOIIPOCHI.

TeopeTtnueckoe coaepkaHue AUCUUILUIMHBI OCBOEHO YaCTUYHO.
CTyneHT JEeMOHCTPUPYET SIBHYIO HEAOCTATOYHOCTb WJIM IIOJIHOE
OTCYTCTBHE 3HAaHWMH, YMEHMH U HABBIKOB Ha 3aJaHHOM YpPOBHE
c(OpMHUPOBAHHOCTH UHJIMKATOPOB JOCTHKEHNS KOMIIETEHIIUH.

OLICHKA «HE€YAO0BJIETBOPU-
TCJIbHO»

0) llIkasa oueHnBaHKUS pacyeTHO-TpaduvecKoii padoThI

[Ixana oueHuBaHusA Kpurepun onienuBanus

NuoukaTtop MOCTHOKEHWUH KOMIIETEHIMM Cc(HOpMHpOBaH Ha

3auTeHo
YPOBHE HE HUXKE 0a30BOTO.
Bce pacuerbl BBINOIHEHB BEPHO U UMEIOT HEOOXOAMMBIE MOsC-
HEHUS.

HesauTeno WHaukaTtop [OCTM)KEHUM KOMIIETEHIMM Cc()OpMHUpOBaH Ha

YpOBHE HUKE 0a30BOTO.
B pacuerax nmomyreHsl ommOKH, HEOOXOAUMBIE MOSICHEHUS OT-
CYTCTBYIOT.

3. TunoBbie KOHTPOJIbHbIE 32/IaHUS M NHbIE MATEePHUAJIbl, He00X0AMMBbIE /151
OLICHKH 3HAHUH, YMEHHUH, HABBIKOB, XapPaKTEePU3YIOLIUX ITANbI (POPMUPO-
BaHUS KOMIIeTeHI UM

4.6)

THUYECKOU 0a3bl 3HAHUI

Kon Oransl GOPMHUPOBAHUS KOMITE- Tunossle 3aganus
KOMIIETEHIINH, TEHLINH (OLIEHOYHBIE CPEJCTBA)
MHJUKaTOpa
OIIK-4 (OIIK- Ortan 1. @opMupoBaHUE TeOpe- | - YCTHBIM OTBET

Oran 2. @opMUPOBAaHUE YMEHUN
(pemenue 3amauu o o0pasiry)

- nabopaTopHasi paboTa, MpaKTHYECKast
paboTta (MEeToAMYECKUE PEKOMEHTAIlHI
JUIsL IPOBeIeHUs TabOpaTOPHBIX PadoT U
MIPAKTUYECKHUX 3aHATUI)

Oran 3. @PopMUPOBaHNE HABBIKOB
MPAKTUYECKOI0  MCIOJIb30BaHUS
3HAaHUU U YMEHUI

- pacueTHO-Tpaduyeckas padora: nepe-
YeHb TeM W 33J1aHUH 110 BapHaHTaM (Me-
tonnyeckue pekomenaauuu no CPC)

Oran 4. IIpoBepka ycBOEHHOTO
Martepuaia

- BOIIPOCHI K 3K3aMeHy (mpuiiokenue 1)
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4. MeTroauvecKkue MaTepUaJIbl, ONpeAeJA0IHe MPoueayPbl OLeHUBAHUS
3HAHUI, YMEHUH U HABBIKOB

JIK3aMeH

[IpoBoauTCs B 3aJaHHBII CPOK, COMIacCHO IpaduKy ydeOHOro npouecca. JK3a-
MEH NPOXOAUT B popMe cobeceroBaHus 0 OuieTaM, B KOTOPbIE BKIFOYAIOTCS TEOpE-
TUYECKHUE BONPOCHL. [Ipy BBICTaBIEHHH OLEHOK YYUTBIBAETCS YPOBEHb MPUOOPETEH-
HBIX KOMIIETEHIIUH CTyAEHTa. AyIUTOPHOE BPEMs, OTBEICHHOE CTYJIECHTY, HA TIOATO-
TOBKY — 30 MuH.

PacueTrHo-rpaduueckasi padora

DTO BHEAYAUTOPHBIN BUJI CAMOCTOSITEIbBHON PabOThI CTYACHTOB.

Pacuetno-rpaduyeckas pabora no aucuuruimHe «CoONpOTHBICHHE MaTepua-
JIOB» COCTaBJICHA B COOTBETCTBUHU C MIPOrPAMMOM Kypca U BKJIIOYAET B ceOsl CIeayto-
1[M€ 3aJJaHUS.

PacuerHo-rpajguueckasi padora
3agaua 1. PACTAKEHUE U CXKATHUE ITPAMOI'O BPYCA
JI1s 3aTaHHOTO CTEPKHS, COCTOSIIETO U3 IBYX YYACTKOB, UMEIOIINX Pa3ny-
HbIE TIOTIEPEYHbIC CEUCHMUS, TPeOyeTC:
- U3 YCIIOBHS IPOYHOCTHU OINPEACIIUTh Pa3MEPhI MONEPEYHOr0 CEYEHHUS,
- BBIYUCIIUTh IEPEMEIICHNUE CEUEHNN B XapaKTEPHBIX TOUKAX.

3agaua 2. TEOMETPUUYECKUE XAPAKTEPUCTUKMU ITOITEPEYHBIX
CEUYEHUM

JI1s1 3aTaHHOTO COCTAaBHOI'O CEUCHHMS TpeOyeTcs:

- 1300pa3uTh CeUEHUE C YKa3aHUEM MacliTaa,

- IT10Ka3aTh ITOJIOXKCHUC I''TaBHBIX HCHTpaJ'II)HI)IX oceﬁ I/IHepHI/II/I,

= BBIHUCJIUTH 3HAUCHU I I''IABHBIX paI[I/IyCOB I/IHepLIHI/I.

3amaua 3. U3T'MB: IIOJBOP CEUEHW A U BIYMCJIEHUE ITEPEMEILEHUIA
JI1s1 3a1aHHOM CTANbHOM JKECTKO 3allleMJICHHON OaJIKU C YKa3aHHBIM MONEePEeYHbIM
CEUYEHHEM TpedyeTcs:

- I0100paTh pa3Mepbl MONEPEYHOTO CEYEHUE U3 YCIOBUN IPOYHOCTH,

- IOCTPOUTH SIIOPBI BHYTPEeHHUX ycrmnid Q u My,

- BBIYUCJIUTH NPOTru0 U yroJy MoBOPOTa CEYEHUS B XapaKTEPHBIX TOUKAX,

- U300pa3uTh YHPYTYIO JUHUIO OaJIKH, pyKOBOJICTBYSCH 3MMIOPOil M,, U BBIUYUCIICHHBI-
MU 3HAYECHUSMU [EPEMEILIEHUN.

3amaua 4. PACYET BHELHEHTPEHHO CXXATOI'O CTEPXHA

JI1s 3a1aHHOTO YYI'yHHOTO CTEP KHS C YKa3aHHBIM ITOIIEPEYHBIM CEYEHUEM
TpeOyeTcs MOCTPOUTH SMIOPY paclpeiesieHus HOpMaJIbHBIX HAPSDKEHUH 10 ceyde-
HUIO U BBIIIOJIHUTH TPOBEPKY IPOYHOCTH CTEPIKHS.
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3ajmaua 5. PACUET C)KATOI'O CTEPXXHS HA YCTOMYMBOCTh

J1st 3a1aHHOM CTOMKU € yKa3aHHBIM MONEPEUYHbIM CEYEHUEM TpeOyeTcsi:
- OIPEIeNIUTh TaKOE 3HAYEHHUE JUIMHBI CTOUKH Lo, MpU KOTOPOIM TMOKOCTh paBHAJIACH
OBl IPEACIBHOMY 3HAYECHHUIO Anpey,
- BBIYUCJIUTH BEJIMUYUHBI KPUTHUECKUX CHII TP TpeX 3HaueHusix anu: Ly = 1,2-Ly, L,
= 0,8"_0 n L3 = 0,3"_0,
- OIPE/ICNIUTh 3HAUCHUE JOMYCKaeMOU CKUMaromie cuiibl pu jummnae Ly u koaddu-
LMEHT 3aI1aca YCTOMYMBOCTHU IPU JECUCTBUU ITOU CUIIBI.

3amaua 6. PACUET BAJIKW HA BBIHYKJIEHHbBIE KOJIEBAHUA

JI1s1 3a1aHHOM CHCTEMBI CTAJIBHBIX OAJIOK C YCTaHOBJIEHHBIM 3JIEKTPOMOTOPOM
¥ YKa3aHHBIM ITOTIEPEYHBIM CEUeHHEM TpedyeTcs:
- BBITIOJIHUTH PacyeT Ha COOCTBEHHBIC U BBIHYKJICHHBIEC KOJeOaHus,
- IPOBEPUTH IPOYHOCTH OAJIOK,
- OIPEJENNUTD AUANa30H U3MEHEHUs 3HaueHus: N, Ipu KOTOpoM AMHAMUYECKUH pac-
YEeT IPOU3BOAUTHCS HE JOJDKEH.

IIpakTHyeckue 3aHATHS

[IpakTHueckue 3aHATUS — METOJl PENpOAYKTUBHOIO O0O0yuyeHus, obecreynBa-
IOUIUI CBSA3b TEOPUH U MPAKTUKHU, CONECUCTBYIOMINNA BBIPAOOTKE Y CTYJIEHTOB YMEHUN
¥ HABBIKOB MPHUMEHEHUsS 3HAHWM, MOJyYEHHBIX Ha JIEKIIMU U B XOJI€ CAMOCTOSTEIb-
HOU paboTBHI.

[Ipu mpoBeneHnr MPaKTHUECKUX 3aHATHI CTyACHTaM MpPeIaraloTcs BOMPOCHI
JUIS OOCYXKACHHSI TI0O TeéMaM, OTBEJICHHBIM Ha MPAKTHUECKOE 3aHATHE (COTJIAcCHO pa-
0ouel mporpaMMme y4eOHON JUCIUIUIMHDI):

JlaGopaTopHnasi padora

JlabopaTopHbie pabOThl — METOJ PENPOAYKTHBHOTO OO0y4YeHHUs, oOecreynBa-
IOIUN CBSI3b TEOPUU U TIPAKTUKU, COJCHCTBYIONTUHN BHIPAOOTKE y CTY/ICHTOB YMEHUMN
¥ HaBBIKOB NIPUMEHEHUS 3HAHUM, TIOJYUYEHHBIX Ha JICKIIMA U B XOJI€ CAMOCTOSITENb-
HOM paboTHI.

[IpoBenenne 1aboOpaTOPHBIX pabOT MO3BOJSET CTYACHTAM YIIIYOUTHh U 3aKpe-
MATh TEOPETUYECKHUE 3HAHUS, PA3BUTHUSI HABBIKOB CAMOCTOSITEIbHOTO IKCIIEPUMEHTH-
poBaHusl. BkiiroyaeT moAroToBKy HEOOXOIUMBIX JJISl OMbITa (dKCIEpUMEHTa) mpubdo-
pOB, 000pYIOBaHUS, COCTABICHUE CXEMBbI-IUIAHA ONbITA, €r0 MPOBEACHHE U OMHUCa-
HUe. Yuaiyecss IpruoOpeTaroT yMEHUs U HaBbIKM, HEOOXOUMBIE UM B TIOCJICAYIOIICH
npodeCCUOHAIBHON JIESITEIbHOCTH U CIIOCOOCTBYIOT (hOPMHUPOBAHUIO TPUUMHHO-
CJICZICTBEHHBIX CBSI3€/ 3aKOHOB COIPOMATa U UCCIICTYyEMBIX SIBICHUM.
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IIpunoxenue 1

BOIIPOCHI K DK3AMEHY 11O IUCHUIIJIMHE
«ConpoTuBjieHHEe MAaTEPHAJIOB)

Bonpocs 17151 npoBepky ypoBHsi 00yueHHOCTH « 3 HATD»

1. 3agaun HayKu O CONPOTHBIECHUU MATEPHAIIOB, OCIIEI0BATEIIBHOCTh PEIICHUS
UX MPUMEHUTENIBHO K TOMY WM WHOMY pPEalbHOMY OOBEKTY (IIPUBECTH MpPHU-
Mep).

2. BHyTpeHHue cuioBbie (PaKTOphl, BOZHUKAIOIINE B MOMEPEYHOM CEUCHUU Opy-

ca. OnpeeneHue UX BEIUYUHBI.

[TonsTue “Hanpspkenue”. OnpeneneHne Hanps>KeHU, UX BUABL.

3akoH ['yka. @uznyeckuii cMbica Moy E.

Knaccudukanus KOHCTPYKTUBHBIX 3JIEMEHTOB.

Harpysku u ux kinaccuukanus.

[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 pacder Bajia IPsIMOYTOJILHOTO MTPOQUIIS.

11.ITpsimoil monepeyHblid U3rud. DMIOPbI MONEPEUHBIX CHJI U M3TMOAIoUX MO-
MEHTOB.

12. AHaTUTHYECKUH METOJT OTIPEIeTICHUS TIEPEMEIICHIN PU U3THOE.

13.13ru6. MeTop! BEIUMCICHHS TTEPEMEIIICHUH.

14 I3ru6. MeTo 1 HayaJIbHBIX TAPaMETPOB.

15.0npenenenue nepemeniennii Merogom Mopa.

16.0OcHOBHBIC TIOHATHS TIPU OMpEeleNeHUuU mnepemMenieHuit npu usrude. dudde-
pEHIMAIbHOE YPaBHEHHE NU30THYTOM OCH OalKu.

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

18.PacueTsl Ha npouHoOCTh Ipu m3ruode. [logdop ceuenus. OnpeneneHue a0Myc-
KaeMbIX Harpy3ok.

19.T1paBuno Bepemaruna. YuauBepcaibabie GOPMYIIbl COPSHKSHHUS DITIOP.

20.Cnoxnoe comportusiieane. Kimaccudukaiys B 3aBUCUMOCTH OT BHJ1a BOSHHKA-
IOITNX BHYTPEHHUX YCHUIINH.

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

22.Pacuer cTep>kHsI HA YCTOMYHUBOCTD 110 DUJIEpy.

23.1lenp pacueTa cKaTOro CTEPKHS Ha YCTOMYMBOCTb. J[aTh MOHATHE YCTOWYUBO-
CTH.

24.®opmyna SAcunckoro. [Ilpumenenne 3aBUCUMOCTH SICHHCKOTO?

25.Pacuet Ha ycroitunBocTh. OCHOBHBIE 3TaIlbl pacueTa.

©o~N ko
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Bomnpocs! Ajst npoBepku ypoBHs 00yueHHOCTH «Y METb»

Jnarpamma pacTsKeHHs. Y Ka3aTh XapaKTepHbIE 30HbI HA JUarpamMmMe.

Pactsixenune — cxxatve. BolunCiieHME BHYTPEHHUX YCUJIMK U HANIPSIAKCHUH.

Pactsxenue — cxartue. BeruuciieHue nepeMenieHui.

YHucrelii ciBur. BerunciieHre riaBHbIX HAPSKEHUH.

Kpyuenue. BrrunciieHne BHyTpEHHUX YCUINN U HAIPSIKEHUU.

Kpydenue. Beiuucienue yria 3akpydyrMBaHus Baja Kpyrjioro (KojibleBOTO) 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. Beruncnenue HOpMaJIbHBIX HAIPSDKEHUH.

10.13ru6. Beruncienre BHyTPEHHUX YCUITHA.

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

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

13.Cnioco0sl onpeeneHus: IporuooB B Oaakax.

14.Onpenenenre nporuda M yria moBOpoTa CEUCHUs MPHU MOMOIIU UHTerpaia Mo-
pa.

15.1TpaBuio 3HAKOB J1Jisi BHYTPEHHUX CHIIOBBIX (PaKTOPOB B KpUBOM cTepxHe. Oco-
OCHHOCTHU MTOCTPOEHUS S0P BHYTPEHHHUX CUJIOBBIX (PAKTOPOB.

16.Kocoit n3run6. Beraucnenne Hanpspbkennid. Hynesas auawms.

17.Kocoii u3ru6. Beraucienue nepeMeeHui.

18.Kpydenue ¢ mIocKuM u3ruoom. Berancienue HanpsHKeHHH.

19.Kpydenne ¢ KOCbIM U3ruOoM. BerauciaeHue HanpsoKeHHH.

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

21 Kpydenue ¢ kocbiM U3ru0oM. Beruncnenue auameTpa Bajia 1o pa3indHbIM T€O-
pHUSM IPOYHOCTH.

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

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

24.0OnpeneneHne HaMpsHKEHUN TPU BHEIEHTPEHHOM PACTSKEHUU -CKATUU.

25.Pacyet npocTpaHCTBEHHOTO Opyca.

onkowdE

Bomnpocs! ajst npoBepku ypoBHs o0yuyeHHocTu « BJIAJIETH»

Pacuernas cxema coopyKeHUs.

[TonsiTue nedopmaiinii: aOCONIOTHAS U OTHOCUTENbHAS Ae(OpMALIHSL.

Koaddumment Ilyaccona.

[TonsiTe aOCONIOTHOTO U OTHOCUTEIBHOTO YAJIMHEHUS MPHU PACTXKEHUH (CKa-

tun). Kak onpeaenuTs uX ONbITHBIM ITyTeEM?

Jluneitnas u yriosas negopMaliuu.

Pactsbxenue — cxxarue. Tpu Tumna pemaeMsIx 3aaad.

7. PaspyiieHue MeTHOrOo M YyTyHHOrO oOpaslia Mmpu cxaTuu. VX mpodyHOCTHbBIE
XapaKTEPUCTHUKH.

P

I
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8. HcmpiTanus nepeBsHHOTO oOpasiia Ha cxaTue. Xapakrtep paspymenus. [Ipod-
HOCTHBIE XapaKTEPUCTHUKHU.
9. Cagur. Tpu THna peniaeMbIx 3aj1ay.
10.M3MeHeHue XapaKTepuCTUK MPHU apaJlieIbHOM MEPEHOCE Ocel KOOpIUHAT.
11.M3MeHeHue XapaKTepUCTUK MPU TOBOPOTE OCEl KOOPIMHAT.
12 Kpyuenue. Tpu Tuna pemiaeMbIX 3a/iay IpyU pacyeTe Ha MPOYHOCTb.
13.Kpyuenue. Tpu Tuna peniaeMbix 3ajiay Ipu pacyeTe Ha )KeCTKOCTb.
14 . WcnpiTanue matepuana Ha KpydeHue. JluarpamMmma KpydeHHs..
15.1U3ru6. Tpu Tuna peunraemMspix 3a1a4d MNpy pacyeTe Ha MIPOUYHOCTb.
16.PacueT Ha MPOYHOCTH OAJKY MO KAacaTeIbHBIM HAMPSHKEHUSM, YCIOBUE MPOU-
HOCTH.
17.CX0ACTBO U pa3iiduve PacyeToOB HA BBIHOCIMBOCTH MPU CHUMMETPUYHOM M
HECHUMMETPUIHOM ITHKJIaX.
18.WccnenoBanue cTajiy U 4yryHa Ha pacTshHKeHUE-CoKaTHeE.
19.WccnenoBanue ctanu Ha cpe3 (CMSTHE).
20.VccnenoBanue Ha Kpy4yeHHE.
21.VccnenoBanne 0ajaKky Ha INIOCKUAI U3THO.
22.UccnenoBanue 6Ky Ha KOCOU U3THUO.
23.UccnenoBanue KpuBOTro Opyca Ha BHEIEHTPEHHOE PACTsHKEHUE.
24.-Kputruyeckue HarpsKeHUsI.
25.BnusiHue BBICOTHI MIAICHUS Tpy3a Ha MPOYHOCTH OAJIKH.
26.Pacdets! neraneii Ha BBIHOCTUBOCTh. CYIIHOCTh TAaKMX PacueTOB.
27 ITpononsHo-mIoniepeyHbIi U3rnbd. CIoKHOCTH pacuera Ha MPOJI0JIbHO-
NONEePEYHBIN U3TrHO.
28.Y napHas Harpy3ka. [IpenochlIku, KOTOphIE UCTIONB3YIOTCS B pacueTax Ha
yaap.
29.KoapdpurmenT AMHAMUYHOCTH HATPY3KH. Y CIIOBHE TPOYHOCTH MPU AUHAMU-
YECKUX Harpys3Kax.
30.YcTanocth, BBIHOCIUBOCTh. OCOOCHHOCTH YCTAIIOCTHOTO pa3pyIICHHS.
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