denepanbHOE TOCYTapCTBEHHOE OIOHPKETHOE 00pa30BaTEIbHOE YUPEIKICHNE
BBICILIETO 00pa30BaHMS
«TOonpATTMHCKMN TOCYIAPCTBEHHBIN YHUBEPCUTET

b51.5.08.02

(unoexc oucyuniuHbl)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI

Mexanuka 2

(HaumeHoOBaHUE OUCYUNTIUHDL)

10 HAMPABJICHUIO TIOJTOTOBKH (CIIEIUATEHOCTH )
15.03.01 MammHOCTpOSHUE

(K00 U HaumeHoBaHUue HaANPasieHuss NO020MosKU, cneyuarvbHocmu 8 coomeemcmeuu ¢ PIOC BI10/ @I'OC BO)
COBpeMeHHBIe TCXHOJIOTHYCCKHUEC ITPOLECCChI U3IrOTOBJICHUA [IeTaJIeI;'I B MallIMHOCTPOCHN U

(ranpasiennocms (npoduis))
®opma 00ydeHus: OYHaAs

I'onx nabopa: 2017

Pacnpenesienne 4acoB JUCHHUILJIMHBI [0 CeMECTPaM U BH/IaM 3aHATHI (110 y4eOHOMY ILIaHY)

KoanuectBo
3ET
Yacos no PYII

Buabi KOHTpOJIA
B ceMecTpax

1 2 3 4 5 6 7 8 9 | 10 | 11 | Hroro

3ET no cemectpam 6 6
Uleximu 34 34
laGopaTopHbIE 18 18
IMpakTuyeckue 50 50
KonTtakTHasi padoTa 102 102
Cam. padorta 114 114
KoHTpoJIb

HToro 216 216

ToabsitTH, 2017



Pabouass mporpamma cocraBierna Ha ocHoBaHuu OPI'OC BIIO/@I'OC BO u yuebOHOro miaHa
HaIpaBJIEHUS MOATOTOBKH (CMEIUATLHOCTH )

15.03.01 MamuHoCTpOCHUE
(KOO u HaumMeHo8aHUe HANPAseHUst ROO20MOBKU, cheyuatbhocmu ¢ coomgemcemeuu ¢ @I'OC BI10/ @®T'OC BO)

PenensupoBanue padoueii mporpaMMbl JUCUMILUIUHBI:
v| OrcyrcrByer

v| Yuebnas (pabouast) mporpamma ogo0peHa Ha 3aceqanuu kadeapsl «KHaHOTEXHOIOTHH,

MaTepHaIOBEICHUE U MeXaHHKay (ITPOTOKOJ 3aceqanus Ne r.).
Pentensenr
(OondrcHoCmb, yueHoe 386aHue, CmeneHy) (noonucw) (U.0. Damunus)
« _» 20 1.
Cpok JeiicTBUSI MPOrPaMMBbI: 10 « » 20 T

Nudopmanus 06 akryanuzaunu padoyeil NporpaMMsbl M CHUIIJIMHBI:

[IpoTokomn 3acenanus kadeapst Ne OT « » 20 T
[IpoTokomn 3acexanus kadeapst No OT « » 20
[IpoTokoun 3acenanus kadeaps No OT « » 20
[Iporokon 3acenanus kadeapsl No OT « » 20 T.
COI'JTACOBAHO
3aBenyronui
Kadeapoi «CBapka, 00paboTKa MaTepHaJIOB JABJICHUEM U POJACTBEHHBIC MPOIIECCHI»
(8vinyckarowell HanpagieHue (CneyuaibHOCmy))
«_» 20 1. B.B. Enbio
(noonucs) (U.0. ©amunusa)
YTBEPX/AIO
3aBenyromuii kapeapoit «HaHOTEXHOJIOTHUU, MATEPUATIOBE/ICHUE U MEXaHUKA
(pazpabomaswieti PIT]])
«_» 20 1. A.C. CenuaHoB
(noonucs) (U.0. ©amunusa)



AHHOTAIIUA
AUCHUIIMHBI (Y4e0HOr0 Kypca)
b1.5.08.02 Mexanuka 2

(MHICKC ¥ HAMMEHOBAHUE TUCIMIUIHHEI (y4eOHOr0 Kypca))

1. Heapb u 3a1a4u U3yYeHUsI JUCHUILIMHBI (Y4e0HOI0 Kypca)

VYueOHbiit kypc «MexaHuka 2» - 3TO 4acTh OOIIEeH MUCHUIUIMHBI «MeXxaHHuKa», B
KOTOPOM U3JIOKEHBI OCHOBBI HayKu «CONpOTUBICHUE MAaTEPHUAJIOBY - HAYKU O MIPOYHOCTHU
U KE€CTKOCTH JIEMEHTOB MHKECHEPHBIX KOHCTPYKITUH.

Hesab — HayunTh OyAymux OakanaBpOB MPAaBUIBHO BHIOMPATh KOHCTPYKIIMOHHBIE
MaTepuaibl 1 KOHCTPYKTUBHBIE (POPMBI, 00ECTICUNBATh BHICOKHE MMOKA3aTeN HAIeKHOCTH,
JOJTOBEYHOCTH U O€30MaCHOCTH HAMNPSHKEHHBIX KOHCTPYKLUNA M y3J0B 00OpYyIOBaHUS,
co3aBath 3 (HEKTUBHBIC U IKOHOMUYHBIE KOHCTPYKITHH.

3apauun:

1. HayduTh CTYZCHTOB COCTABIIATH PACUETHBIC CXEMBI peaIbHBIX 00BEKTOB;

2. [TpoBOIUTH pacyeThl TUIOBBIX JIEMEHTOB KOHCTPYKITU;

3. OTBICKMBAaTh  ONTHUMAJbHBIC  PCIICHHS, YYHUTHIBaS  SKOHOMHYCCKYIO
11e71eCO000Pa3HOCTh;

4, CBs3pIBaTh BOCAMHO HWHXXCHEPHYIO IIOCTAHOBKY 3aJadd, pacueT u

IIPOCKTUPOBAHUC, YUUTBIBAA HpO(i)I/IJIB HallpaBJICHUA.

2. MecTto aucuuiuinHbl (yaeOHoro kypca) B crpykrype OIIOII BO

HNannas pucummuinHa (y4eOHbId Kypc) oTHocuTcs K bioky 1 «/lucuumnmune
(Momynu)» (0a3oBas 4acTh).

JucuunnuHel, ydyeOHbIE KypCbl, Ha OCBOECHHUUM KOTOpBIX Oa3upyercs IaHHas
muciiuinHa  (y9eOHBIM  Kypc) — BbICIIas MaTeMmMaTuka, ¢Gu3uka, MexaHnuka |
(TeopeTnuecKass MEXaHHUKA).

Jucuumuuael, y4eOHbIE KypChl, ANl KOTOPHIX HEOOXOMUMBI 3HAHUWS, YMEHUS,
HABBIKH, IPUOOpETaeMbIe B pPE3yJIbTaTe N3YUYCHUS TaHHOW TUCIUIUIMHEI (Y4eOHOTO Kypca)
—MexaHuKa 3 (JIeTaay MalliH U OCHOBBI KOHCTPYHUPOBAHUS), MEXaHHUKA 4 (T€OpHs] MalIUH
1 MEXaHU3MOB).

3. Ilnanupyemblie pe3yabTaTbl 00y4YeHUs] MO AUCHUILIMHE (Y4eOHOMY Kypcy),
COOTHECEHHbIC C IUIAHMPYEMBIMH pe3yJabTaTaMH OCBOCHHS 00pa30BaTe/JbHOM
NPOrpaMMel

®opmupyeMbie 1 KOHTPOJIHPYEMbIe IInanupyemsie pe3yjbTaThbl 00y4eHHSA
KOMIIEeTEeHIIUH
- YMEHHEM HCII0JIB30BaTh OCHOBHBIC 3aKOHBI
€CTCCTBCHHOHAYYHBIX JUCHUITIINH B
mpodecCnoHaATBEHON NeATENBHOCTH, TPUMEHSTh
METOAbI MATCMATHYCCKOT'O aHAJIN3a U

3HaTh:

a) CrocoObl HAX0XKJIEHUS! HHPOPMAIMK B MHTEPHET MPOCTPAHCTBE;

0) nmepeyeHb HCTOYHUKOB, COACPIKAIINX HEOOXOIMMYIO HAYYHO-

3




MO/ICTTUPOBAHUS, TEOPETHIECKOTO U
JKCIIEpUMEHTAIBHOTO nccaenoBanus (OITK-1);

TEXHUYECKYI0 MH()OPMAIIHIO, OTEUECTBEHHBIN U 3apyOeKHBIN OIBIT
B 00/1aCTH, M3y4aeMO CIIEIHaTbHOCTH.

B) KpUTEPUHU pabOTOCTIOCOOHOCTH JIETAICH MAIllMH U MEXaHU3MOB;

T') IOPSIIOK pacueTa W KOHCTPYHPOBAHUS JeTalleii MaIlIiH 00IIIero
Ha3HAYCHUS;

,Z[) IIyTH TIIOBBIIICHHA IIPOYHOCTHU, HAACKHOCTH U
JOJTIOBCYHOCTHU HeTaﬂeﬁ MalInH O6IJ_[€I‘O Ha3HAa4YCHU.

YMers:
a) MOJIb30BATHCS TEXHUYECKOH, CIIPAaBOYHON U HayYHOH
JIUTEPATYPOIL;

0) rpaMOTHO ¥ 0OOCHOBAHHO BHIOMPATh IPOTOTHIIEI IPU
MIPOEKTUPOBAHUH;

I') BECTH [TOUCK HAYYHO-TEXHUYECKOH MH(DOpMALUH,
OTEUECTBEHHOTO M 3apy0eKHOTO ONBITA 110 3aJaHHON TeMe.

BBITIOJIHATH PacY€Thl HA MPOYHOCTD, JKECTKOCTH U JOJITOBEYHOCTH
JIeTaneu IIPU TUIIOBBIX PCIKUMAX HATPYIKCHUS;

I[) KOHCTPYHUPOBATh Ha OCHOBEC, BBLINTOJTHECHHBIX PACYETOB TUIIOBLIC
ACTalii U y3Jibl 06IlIeMaLHI/IHOCTpOI/ITeJ'IbHOFO Ha3Ha4YCHMU,

e) IpPaMOTHO oopMIATH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKYI0 AokymeHTaruto coriacHo ['OCT u
ECK/.

Bnanerts:

a) MeToJlaMH paboThI C Pa3HOIIAHOBBIMU HCTOYHHKAMUY;

0) HaBBIKaMH paboTHI 10 3((HEeKTUBHOMY MOUCKY HHPOPMAIHA 1
KPUTHUYECKOTO OCMBICIIMBAHMUS HAallICHHBIX HCTOYHHKOB
nHpopmanum.

B) METOaMH BBITIOJIHEHHS IIPOSKTHBIX M IPOBEPOYHBIX PACUETOB
OTZAENBHBIX AeTallell ¥ y3JI0B 00IEMAaIInHOCTPOUTEIEHOTO
Ha3HA4YCHMUS;

') METOJJaMH ITPOEKTUPOBAHUSI JIETANIEH, y3JI0B 1 MEXaHU3MOB
00IIEeMAaIINHOCTPOUTENEHOTO HA3HAYCHNUS;

) BBIYMCIWUTEIBHON TEXHUKOW JUISl  BBITIOJIHEHUS
pacu€ToB MW KOHCTPYHUPOBAHHA THIIOBBIX ﬂeTaJ’IefI u

y3J10B 00IIEMAIMHOCTPOUTEIHHOIO HA3HAYEHHUS.

TemaTnuyeckoe coaepkaHue TUCUUILIMHBI (Y4e0HOT0 Kypca)

Conporusienue Matepuaninos 1

Pa3nesn, MmoayJib

Ioapasnen, Tema

Beeanenue. [loctpoenue smrop BCO

Llenn u 3amaun gucUUIUIMHEL. OCHOBHBIC NPHHIMIBI U THIIOTE3BL.
Buyrpenane cunoBbie ¢aktopel (BC®D). Meron cedeHuit.
Knaccudukanust npocTedInux BHIOB HArpyxeHus. IloHsaTHe o
HalpsDKSHUH, IEPEeMEIICHUH U Ae(OopMaLiu

[octpoenne smwop BCO npu pacTsikeHUU-CHKaTUH, KPYUYEHUU H
n3rube

Mexannueckue XapaKTCPpUCTUKU MAaTCpHaJIOB

[TonsiTne o0 HampsDKeHWH, TepeMemeHnd W aedopmanuu npu
PaCTsHKCHUU-CKATHU

Mexaanueckue UCIIBITaHUS MaTepralioB HA PACTSXKCHUEC U CKATUC

Pacuer Ha MNPpOYHOCTL M JKCECTKOCTb IIpHU
PaCTAKCHUU-CKATUN

Pacuer Ha MPOYHOCTD U JKECTKOCTb ITPU PACTAKCHUUN-CIKATUN

IlousaTre o craTHYEeCKMX MOMEHTaX rIomanai, MOMEHTax MHEPIUH,

l'eomeTpuueckne XapakTepPUCTHKU IUIOCKHX | paauyce uHepuuu. IIpeobpa3oBaHne MOMEHTOB HHEPIIUU

CeYeHui OnpeneneHne  MOJOXEHHWS  LEHTpa TSDKECTH W TJIABHBIX
LEHTPAJIbHBIX MOMEHTOB NHEPLIUH CJIOKHOTO CEUEHUS

Vsru6 IIpsimo#t momepeunsrii u3ru6. HopmanbHble HampspKeHHS TIPH

ypctoM wm3rube. KacartenbHble HaAOpsOKCHUA  TIPpU - TONCPECYHOM
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n3rube. OcobeHHOCTH pacdera Ha Oaylok U3

TUTACTHYHOTO ¥ XPYIKOT'O MaTepHajIoB

MIPOYHOCTH

Pacuer Ha IKECTKOCTh IpPU MPSIMOM IIOTEPEYHOM  H3THOE.
JuddepennmansHoe ypaBHEHHE YIPYrol IWHUM Oankh. Meron
Mopa u ero YUCICHHBIC IPUIOKCHUS

Kocoii n3ru6. PacueTr Ha mpOYHOCTH U KECTKOCTh

CoyeTaHne KOCOro u3rubda ¢ PaCTAKCHUEM-CIKATUCM. }lz[po CCUCHUA

CaBur u kpyueHue

YucThIi CABUT U €r0 0COOEHHOCTH

KpydeHnue cTepikHell Kpyrioro mnomepeyHoro cedeHusl. Pacuer Ha
MPOYHOCTh U KECTKOCTh

OCOOCHHOCTH ~ pacueTa CTEepKHEH HEKPYIJIOro  IOIMEPEYHOTO
CEUCHUS
ConporuB/ieHre MaTEepPHAJIOB 2
Pa3znen, moayJib Ioapasnen, Tema
Meron cun. BiausHue Temmeparypbl U HETOYHOCTHM H3TOTOBJIEHUS. YUeT

CUMMCTPHHU IPU PACKPBITHU CTaTUYECKOM HCONPECACTUMOCTHU

JIe(pOPMHUPOBAHHOTO COCTOSIHUS B
TOYKE TBEpAOro Tena. ['mnoresbt
npouHoctd.  OOmmit  cimyyai
Harpy>kKeHus

Cratuyecku HeormpenenuMble | Pacuer Ha MPOYHOCTh U KECTKOCTh CTATHUYECKHU HEOMPEAETUMBIX CHCTEM IPU
CHUCTEMBI PaCTHKEHUU-CKATUHH
Pacuer Ha MPOYHOCTh M JKECTKOCTh CTATHYECKH HEOMPENCTHMBIX CHCTEM IPH
n3ruoe
OCHOBBI HanpsbkeHHO- | OCHOBBI HANPSHKEHHO-TE(OPMHUPOBAHHOTO COCTOSIHUS B TOUKE TBEPJIOTO TEJNA.

I'unores3sl npoyHOCTH

OOmwmit ciyyaii Harpy»KeHus

Y CTOMYMBOCTD CKATBIX CTEPIKHEH

Ilonsitne kputmueckoi cuipl. @opmyrna Diinepa, nmpenensl €€ NPUMEHUMOCTH.
I'mbKoCTB CTEpXKHSA

Ilotepst ycroWumBOCTH 3a TpenenaMH YHPYTOCTH. OMIIMpHUecKas (GopMyia
ScuHckoro, mpenensl €€ NPUMEHHUMOCTH. JlmarpamMma — 3aBHCHMOCTH
KPUTHYECKOTO HANPSDKCHUS OT THOKOCTH CTEPXKHSA

IMpakTryecknii pacuer Ha ycToifumBocTh. KoadduimeHT mpomonsHOTo HM3ruoda.
Bunel pacuyera Ha yCTOMYHUBOCTh

BremocnuBocTh

VYcTanocTs M BBIHOCIMBOCTh MaTepuaia. XapaKTepUCTHKHU ILUKJIOB HANPSHKEHUH.
Bupl HMKI0B HANPSHKEHUI

Kpugas ycranoctu. Ilpeaen BeiHOCIHBOCTH. /lnarpaMMa npeienbHbIX aMITUTY

BiusiHre KOHCTPYKTUBHO-TEXHOIOTUYECKUX (DAKTOPOB HA MPEe BHIHOCIUBOCTH.
KoadhdunmenT 3anaca no BEIHOCIHBOCTH

Kone6anus. Y nap

Konebanus ynpyrux cucteMm ¢ OJHOM cTeneHbio cBoOOAbI. PacueT Ha mMpoYHOCTH
1 J)KECTKOCTh

OcoOeHHOCTH yJnapHOTo JAeHcTBUsL Harpy3kd. Bunsl yaapa. Koadouumenr
JUHAMHWYHOCTHU B O6IlIeM cJiydga€ yJaapHOro BO3}I€I>1CTBI/I5[ " U1l 4aCTHBIX CJIIYy4YacB
yaapa.

PacueT Ha MPOYHOCTH M JKECTKOCTH MPH yJape

OO0masi Tpy10eMKOCTh TUCHUILIMHBI (YueOHoro kypca) — 6 3ET.




4. TexHosoruveckass Kapra no yueonomy xkypcey «Mexanuka 2»

Cemectp Koin-Bo OO0beM yueOHOro Kypca M BHUJIBI YUEOHBIX MEPONPHITHIH dopma Kontpons
H3y4CHHA HCJCIIb, B Bcero KoHTakTHas paboTa 3aHsTUS CamocrositensHas padboTa KOHTPOJIA B Jacax
TCUCHUC YacoB I10 Bcero 5 =
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IBBesmenne. MeTo ceueHui.
1 [Mosyms 1]Texums Nel Tlex Nel [TocTpoenue smop BCO npu + bt 2 ) Vlekunonnas 1 120 |tocka senonas 1,5
[PaCTSKEHUM-CHKATHH, KPYUCHHH, ay muTopust
3riGe
(CamocTosiTeNnbHOE peleHme
MHmBuAyaLHO MNA3 PBamau mo Teme: «IlocTpoenne
1 [Monyns 1jmomamnee 3ananue ’ P - 2 3 2 0 2,4
Nol 1-2 Nel.1-2 prrop BC® npu pactsoxenun-
o CoxaTH 1 KpYUSHHI»
IpaKTHueeKoe SaHsTHE Perenue 3aqa4 mo Teme IAyquTopust 1mtst
1 [Moxyns 1 N‘Fl ITp3 Nel f«ITocTpoenue smop BCD npu + II 2 2 - MpaKTHIECKHX 1 30 Il};?:;:(:-rr::;;a;a'[epuan 2,4
[pacTSIKEHUH-CKATHH 1 BansTuit




KpyaeHII

(OTpaboTKa TEXHUKU
moctpoenust smop BCO na

|Aynutopust 1uist

M 1 UTabopaTtopHoe 3ansitue | JIa63 6 30  [Rockaenosas 15
onynb 1y No [KOHCOIBHON aike sxcnpece MpaKTiieckux Pasnarounbiii Marepian ,
[METOIOM 110 XapaKTepHbIM BaHATHI
ceueHnsIM
(CaMoCTOSITENIbHOE PEelleHHne
1H1uBHTyalIbHOE "
N3 PBanmau no teme: "[locTpoeHne
Moy 1|jmomarinee 3aganue 8 0 2, 4
Nel.3 pmop BC® na 6anxax npu
Nel.3 B
n3rutde
[Toctpoenue smrop BCD Ha [ exwonnas
Monynb 1PTexius Ne2 Jlex Ne2 [rutockux ¥ IPOCTPAHCTBEHHBIX 120  |ocka menosas 1,5
anax ayuTopus
(OTpaboTKa TEXHUKU
noctpoenus snop BCO nHa IAyuropus uis
M lnpaKTl/l'-lCCKOC 3aHATUE p3 Ne2 %6 30 |[Tocka menoBast 2 4
onynb 1fes p3 Ne2 JnByXOmnOpHO# Galke IKcrpecc MpaKTHIECKNX Pasaroumsii marepran ,
METOIOM 110 XapaKTepPHBIM 3aHsaTHit
ceueHnsIm
(OTpaboTKa TEXHUKH
noctpoenus snop BCO Ha IAyuropus uis
Mo, 1 HpaKTl/l'-lCCKOC 3aHATHE I3 Ne3 OTIODHORR DAME SKCIDEC a ec 30 |[Tocka menoBast 4
AYyIb INo3 P> 23 IBYXOILIOPHON paME SKCTIp 1P KTH:I Kux PasnaTounblii MaTepuan
METOIOM 110 XapaKTepPHBIM 3aHsaTHit
ceueHusm
(CaMOCTOSITENIBHOE PellICHHE
THuBH Ty abHOE "
NA3 Banau o teme: "[loctpoenne
Monyss 1|nomaninee 3ananue 8 0 4
Nel.4 Ppniop BCO Ha pamax npu
INel.4 B
3rude
(OTpaboTKa TEXHUKU
nocrpoenus smop BCO na |Aynuropus st
M 1 TaGopaTtopHoe 3ausitue | JIa63 P . P ¥ P 30  [locxa werosa 4
onyn 1f > Nop [KOHCOIBHOM pame dKerpece MpaKTHIECKNX Pasaroumsii marepra
[METOIOM 110 XapaKTepHbIM BaHATHI
ceuennsm
Hanpsoxenns u nedopmanim
[TpU pacTsHKEHUH-CHKATUH. exmmonmas
Monyns 2PIexrms Ne3 Jlex No3 [MexaHu4eckre UCITBITAHUS FE— 120  |Hocka menosas 1,5
MaTepHasioB Ha pacTsHKEHHE U Y P
cxaTre
(CamocTosiTenEHOE penieHne
HMBHTyalIbHOE 3anay o Teme: "IlocTpoenue
nas
Monyns 1|momamiree 3aganne Nol 5 [Prop BCO na 8 0 4
INel.5 ~ 7 |mpocTpaHCTBEHHO-IOMaHOM
opyce"
PeriieHue 3a1a4 1Mo TeMe:
n Aymuropust s
Moxyis 1l'IpaKanecKoe 3AHATHE [0 o \og Tloctpoenue snrop BCO nHa oAk THIECKIX 30  [flocxavenosan 4
Ve HNoq p3 e IpOCTPaHCTBEHHO-TIOMAHOM P . Pasjatounbiii MarepHan
pyce” BaHATHI
PacueT Ha MPOYHOCTH U [TP—
Monynb 3Plexmus Ned Jlex Ne4 pxecTKOCTB IIpH pacTsHKEHUH- 10 120  Plocka menosas 1,5
S ayuTopus
1HuBHTyaTbHOE (CaMOCTOSITENIbHOE PElICHNE
Moy 3| HMBHLY: W13 Ne2 P 10 0 2,4

omaiHee 3ajganue No2

3anay o reme: "Pacuer Ha




TPOYHOCTH U )KECTKOCTh IPH
ACTSDKEHUH-COKATHH"

HpaKTI/I‘IeCKOB 3aHATHUHEC

Perienue 3amau mo teme "Pacuer

|Aynutopust 1uist

Monyas 35 TTp NeS5 [Ha npouHOCTH MpHU pacTsKEHNH- pakTHYeCKuX 30 E:f;iﬁ;‘s;aimp“m 2,4
B coxaTun" BansTHit
Mparaueckoe sansTHe Penrenuie 3amaq o teme "Pacuer, IAynuropus as "
0CKa MeJioBast
Monyis 3 oG ITp Ne6 [Ha 5KECTKOCTb NPH PACTSHKCHUU- [IpaKTHYECKHUX 30 [pasnaroummit arepman 2,4
coxatin” BansTuit
TabopaTopHBbIii 9KCIIEPUMEHT Ha
UlaGopatopHoe 3ausrue | JIa63 patop P Crierinani3upoBaHHas
MOZI,yJ'lb 2 CIICUAJTM3UPOBAHHOM F-loz 30 PaspbiBHas MammHa P-5 11 4
INe3 Ne3 oGopy o ItaGopartopust
(CaMoCTOSITENIbHOE PEeLeHHnE
HiMBHIyalIbHOE W3 3a1a4 o Teme: "OmnpenerneHue
Monyns 3|nomaniHee 3agaHue No3 1 [T v raBHBIX HEHTPAITBHBIX 7 0 2,4
INe3.1 “7"  |[MOMEHTOB MHEPLUH CIOKHOTO
ceuenns"
"eomerpuyeckue
XxapaKTepUCTUKH IIIOCKUX
ceuenuil. [Ipsamoii monepeyuHslit [ —
Monynb 4Plexius NS Jlex Ne5 |u3ru6. Onpenenenue aynTopns 120  |locka menosas 1,5
HOpPMAJIbHBIX U KacaTelbHbIX Y P
HanpspkeHuit. Meron Mopa juis
cyyas usruda
Penrenne 3aad 1o teme [Ayropms st
Moyin 4HpaKTI/I'IeCK06 SAHATHE | [ o "Omnpenenenue LIT n rmaBHBIX nyaKTuqz:cxnx 30  [ocxa venosax 2 4
. INe7 p3 e LleHTpaJIbHBIX MOMEHTOB P . Pasnatounbii Matepuan !
" 3aHsTHI
MHEPIHH CII0XKHOTO CeUeHHS
(CaMOCTOSITENIbHOE PEIICHNE
1H1MBHTyalIbHOE "
N3 PBanmad o Teme: "Pacuer Ha
Monynb 3|nomalnHee 3aganue 10 0 2,4
[No3 2 Ne3.2  |mpOYHOCTB M KECTKOCTh NPU
e psimom n3rut6e”
[pairHueckoe 3aHsTHE Perenune 3anaq o reme "Pacuer AyauTopus uis "
0CKa MeJioBast
Monyis 3 Nog ITp3 Ne7 [Ha mpoYHOCTH IpH MPSIMOM MPaKTHIECKHX 30 pasarounii MarepHa 2,4
3ruGe” BassTHi
l‘mcneHHme METOJIBI PEIICHHUS
HTerpana Mopa.
nddepennnanbHoe ypaBHEHHE UlexioHHas
Monyns SPlekmms Ne6 Jlex N6 Pludd 13 1 P . 10 120 |Aocka menosas 1,5
[yripyroii simaNn 6anxu. Kocoit ayuropust
n3ru6. BuenenTpenHoe
aCTsDKEHHE-CoKaTHe
[pairHueckoe 3aHsTHE Perenune 3anaq o reme "Pacuer AyauTopus uis n
0CKa MeJioBast
Momys 5 o9 [p3 Ne9 [ua HKECTKOCTL TIPH TIPAMOM PAKTHYCCKHX 30 [pasaroumsii warepuan 2,4
3rnGe BassTHi
Monyns SPlexims No7 Jlex Ne7 (Onipenenenue nepemenmenmit IeKIoRHas 120  |Hocka menosas 1.5
B " Jopu xocom n3rube. Ipumeps ay muTOpHs !
(CamocTosiTeNnEHOE penieHne
1HMBHTyaTbHOE W3 3a1a4 o Teme: "Pacuer Ha
Momyns Snomantee 3ananue N3 3 IPOYHOCTH U KECTKOCTH MPU 10 0 4

INe3.3

coBMeCTHOM JIeHCTBHU IBYX
psiMbIx M3rHOOB"




TaGopaTopHbIii SKCTIEPHMEHT Ha

Ula6oparopHoe 3ansaTtue | J1a63 Crienuanu3upoBaHHast Plocka menosas
7 Monyns 5 [Nos patop Nog  [cmemManmsupoBannom 6 . P -102 30  [Vcramoskn CM7b, 1
i " lo6opynosarmm 1abopatopist (CM4aA
Perenue 3anau o reme "Pacyer IR ———
7 Moxyms 5 [IpakTrueckoe 3ansatie | IIp3  |Ha NPOYHOCTH U KECTKOCTH NPU o yﬁKTI/I (i CKUX 30  [flocxawmenosas 4
Y INe10 NelO  |cOBMECTHOM JIEHCTBHHU BYX P - Pasarounbiii MaTepuan
psiMbIx H3rube" parsTHi
Peienue 3agau no reme "Pacyer
[IpakThueckoe 3ansatue | IIp3  |Ha NPOYHOCTH MPU COBMECTHOM
8 [Moayms 5 o 4
INel1 Nell |meiicTBuE H3ruba U pacTsHKEHS-
coxaTisDy
(CaMoCTOsITENIbHOE PEellIeHHnE
11 uBUTyaTbHOE W3 Banad o Teme: "Pacuer Ha
8 [Mopnyns 3|nomaninee 3aganue No3 4 [IPOHHOCTD IPH COBMECTHOM 4 0 4
INe3.4 "7 |neiicTBuu npsMoro u3ruda u
[pacTspxeHns"
Crur. Kpyuenue crepxHeit [ exumonmas
8 [Momyms 6Plexmust No Jlex Ne§ [kpyrnoro ceuenus. Kpydenue R —— 120  locka menosas 1,5
cTep kHEel HeKpyrIoro npodust % P
Perienue 3ama4 o teme "Pacuer)
[IpaxTiueckoe 3ansTue | IIp3  [Ha IPOYHOCTH M JKECTKOCTH TIPU locka menoBas
8 Moy 6 30 > 2,4
Nel2 Nel2  |kpyueHuU Baya Kpyrjioro a371aTOYHbIH MaTepuan
monepeynoro ceyeHus"
TaGopaTOpHBEIii SKCIICPHMEHT Ha
UlabopaTtopHoe 3anstue | JIa63 parop P Crieninaiu3upoBaHHas
9 |Monyms 5 [Nos Nos [CHCHMATH3HPOBAHHOM 6 -102 30 1,4
- - lobopynoBaHK 1abopatopLst
MeTox CHil IPUMEHHUTENIBHO K eKI[OHHAsI
9 [Monyms 7PTexuus Ne9 Jlex Ne9 A P 120  Plocka menosas, 1,3,5
[rpem Bigam feopmaiin. ay muTopust
(CamocTosiTeNnEHOE penieHne
HMBHTyalIbHOE The; 3aay o Teme: "Pacuer Ha
9 |Monyns 7jnomaniHee 3a1aHne Nog | [fpOTHOCTS CTaTHUCCKH 8 0 3,5
INe4. 1 " |HeompenenuMBIX CHCTEM IpH
ACTSHKEHUU-COKATHN "
Perenue 3angad o reme "Pacuer Ayirropist s
9 Moy 7Hpa1<mqecxoe 3anstue | IIp3  [craTnuecku HeonmpeaenumpIx ngaxmtiecxnx 30  [Hocxa venosax 35
¥ INel3 Nel3  |cuctem npH pacTsKEHHH - I Pasparounbiii Marepuai !
cxaTin”
Perenue 3anay o reme "Pacyer PR ———
10 Moy 7 [IpaxTiueckoe 3anstne | [Ip3  [cTaTHuecku HeonmpeaenNMBIX i yakm ‘{P; - 30 Jlocka MesoBas 35
YT No14 Nel4  cucTeM Npy pacTsHKEHUH - 3§Hﬂmﬁ Pasjatounniii Matepuan !
coxatin”
Tlex Yaer cuMmmeTpun pu Texumontas
10 Mogyns 7Plexuust Nel0 [DACKPBITHH CTaTHYECKOW 120  locka menosas 1,5
Nel0O ayuTopus !
B HEOIPEIEIMMOCTH. Y P
Perenue 3anaq o reme "Pacyer AyauTopus uis
10 Im 7 [IpakTiueckoe 3anstue | [Ip3 Y P 30 [flockavenosas 3
onyns Thi s Nol5 %Tamqecm HCOgH?[[GJIPIMLIX [PAKTHIECKHX -
AJIOK TIPH H3THOe BansTHit
(CamocTosiTeNnEHOE penieHne
IHauBHTyanbHOE "
M3 Pamau mo teme: "Pacuer Ha
10 Monaynb 7|nomaniHee 3aaHue 12 0 3,5
Ned4.2  [mpoYHOCTB U XKECTKOCTh

INo4.2

[CTATHYCCKH HeOl'IDeI[CJ'[HMOﬁ




aMbl"

UTaGopaTopHOe 3aHSATHE

Onpenenenue MOMEHTa
3areMIIeHUS OTHOIIPOJICTHOM

CHCLII/IHJ'II/BI/[pOBaHHaH

|locka MenoBasi,

11 [Mopnys 7 . T-102 30  [Cren. 1a6. oGopya. 3
INe6 Ne6  [craTmuecku HEOIPEAEIUMOM IlnaGoparopust IV erarosia CM-11A
Oatku.
HanpsoxkenHoe 1
Jlex [nedbopmMHUpoBaHHOE COCTOSIHUE B UlexiroHHast
11 MOZI,yJ'lb SHCKLU/IS{ Nell 8 (1) PMHP 1l 120 |[locka menoBasi, 11 5
Nell [rouke. Teopun nmpoyHOCTH. ayauropus
(O0mii cirydaii HarpyXeHusl.
Penienye 3aay 1o Teme: [Aymiropis s
11 Moy 7 [IpaxTiueckoe 3anstue | IIp3  ['Pacder Ha mpoyHOCTH H " yaKTwi:CKMX o  [locxa emosax 35
¥ INel6 Nel6  pxecTKOCTH CTATHYECKU 3:H;1Tn1“4 [Pasnatounblii MaTepua !
Heonpenenmoit pambl”
Mparaaeckoe sansue | TIp3 Penienue 3aad Ha TeMmy "Pacuer IAynuropus s n
\OCKa MeJioBast
12 [Mopnyns § No 17 Nol7 [F& IPOHHOCTH B yCIIOBHAX [IPAKTHYIECKHX 30 [pasmaroumsit waTepa 3
ciioxHOTO ConpoTHBIeHNUS" BansTHit
(CaMOCTOSITENIbHOE PEIICHNnE
12 Moy 8 1H1MBHTyalIbHOE I3 Nes 3anay o Teme "PacMmuer Ha 0 3
Y nomaninee 3ananue NeS ~” [mpOYHOCTH IPOCTPAHCTBEHHO
Jtomanoro 6pyca"
OnpeneneHue nepeMeIieHnid Ha
12 [Momyss 8]Texums Ne12 Jlex [(POCTPAHCTBEHHOI pame. UlekunonHas 120 ﬁocm Mgmsaﬂ, 1,5
Nel2  [YcToiuMBOCTB CKATBIX aynuropust exmaobecnesenne
cTepxxueii. Dopmyrna Diinepa.
Penienue 3a1ay 1o reme: IR ———
12 Moy 8 [Ipaktiueckoe 3anstue | [Ip3  |'Pacuer Ha mpodHOCTH U " yaKm ‘12: - o  [Hocxamenosas 3
¥ INel8 Nel8 PKECTKOCTb B yCIIOBUSAX 3:}””1171 [Pasnatoumblii Matepuai
c105xHOrO conpoTuBiIeHNs"
UlaGoparopHoe 3ansaTtue | J1a03 Onipenexerue nepememerii (CrieumanusuposanHas locka mezosas,
13 [Momyms § cBOOOIHOTO KOHIIA JIOMAHOTO T-102 30 Criert. 1a6. 06opy. 5
Ne7 Ne7 6pyca na6opaTopm1 Vcranoska CM24b
[Pacuer Ha ycTOHYMBOCTD 32
mpenetamu
Jlexu. Ulekunonnas
13 Mogymns 9Plexumst Nel3 Nol3 [FPOTIOpHHOHATBHOCTH 1 ¢ N HPI:TO - 120  |Hocka menosas, 1,3
B momonibio kodhdunnenta Y. P
ipoiobHOrO N3rnoda.
Perienne 3a1a4 Ha TeMy Ayirropist s
13 [Mosyms 9 [IpakTiueckoe 3ansatue | I[Ip3  [|'Onpenenenue KpUTHYECKUX a yaKTI/I'feCI(I/IX a0 oesa neronan 3
¥ INe19 Nel9  |mapameTpoB CKATOTO CTEPIKHS SZIl)HSITI/Iﬁ Pasparounbii Marepua
pu nmorepe ycroitunBocTu"
T uBUTyaTbHOE W3 (CamocTosiTeNnEHOE penieHne
13 [Monyns 9|nomaninee 3aganue NoG. | [fAHad O Teme: "Pacuer ckaToi 0 3
INe6. 1 ~ " [cToliku Ha yCTOWYHMBOCTL"
Perienue 3a1a4 o Teme: Ay muropus s
14 Moy 9 [Ipaktiueckoe 3ansatue | [Ip3 |'Pacuer cxxarhix cToek Ha " yakmfecxnx 30 IMocka mestosas 3
Y INe20 Ne20  [ycToiunBOCTH 1O N me_Hﬁ [PasaTounslii Matepuai
rpy3onoabsemuocTH"
Moxyis Tlex PacyeT Ha BEIHOCIHBOCTB IPU Texumontas
14 10 Y Ulexmmst Nel4 Nol 4 0IHOOCHOM U JIBYXOCHOM —— 120 |iocka menosas, 1,5

[HATIPSHXKCHHOM COCTOSHUH.
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Penienue 3amad mo Teme: |Ayuropust st
14 M 9 HpaKTl/l'-lCCKOC 3aHATUEC Hp3 T o I 1 2 _ 0 |locka MenoBast 3
onyb Ofyin Ne2 1 POCKTHPOBOYHBII pacyeT Ha [IpaKTHYECKHX [ ————
- - CTONYUBOCTD" BansTuit
Perenue 3angau o reme "Pacue A 0
Monynb |[IpakTuueckoe 3anstue | I1p3 HHCHHE 32184 110 TeM et YHHTOpHUS AL Ilocka menosas
15 10 [No22 Nopp [H& TIPOHHOCTb MPH MOBTOPHO- I 1 2 - [IPAKTHYECKHX 30 fpasmarounsit warepian 3
epeMeHHBIX Harpyskax" BansTuit
(CaMOCTOsITENIbHOE PEeLeHHnE
11H/1MBUBIyalIbHOE "
Moyns U3 PBanmau no teme" Pacuer Ha
15 loMaIlHee 3aaHne 5 6 0 3
10 No6 2 Ne6.2  [mpouyHOCTH Basa IPH IIOBTOPHO-
e nepemMeHHbIX Harpyskax'.
Y P— Tlex [Konebanust MeXaHHYEeCKUX Mexumonmas
15 Y. Ulexims Nel5 - |cucreM ¢ ogHOM CTENEHBIO JI 2 - 1 120  |mocka menosas, 1,5
11 Nel5 BoGOIE! aynuropust
/TaGopaTOpHEIii SKCIICPHMEHT Ha - :
UTaGopaTopHoe 3a e| Jlao3 Crieranu3upoBaHHa; [locka menosas,
15 |Moayis 7 PaTOpH HATH CrienaIM3npoBaHHOM II 1 2 - TICLHMATH3HPOBAHHAs T-102 30  |naGoparopuas 3
8 o8 oGopyoBanun raGopatopus cranoska CM-6M
16 Monynb ek Nel6 Jlex |Pacuer Ha mPOYHOCTH U 1 2 ) Ulekunonnas 120 |ocka wenoas 15
11 B Nel6  pxecTKOCTb IpH yaape ayuTopust !
Perienue 3amau o teme "Pacuer |Aynutopust 1uist
16 Monynb |[Ipaktuueckoe 3anstue | Ip3 A o 1 2 ) YAuTOpUA A 30  [flockavenosas 3
11 023 No23 ga Hp(')"IHOCTb MTOAMOTOPHBIX [IPAKTHYIECKHX O —
AJIOK ansTHit
Perenue 3angau o reme "Pacue A 0
Monynb |[Ipaktuueckoe 3anstue | Ip3 [HCHHE 3a]1a% 10 TeM Her YAHTOpUA AU Ilocka menosas
16 11 No24 Nod4 [YHIPYFHX CHCTEM B yCIOBHSIX I 1 2 - [IPAKTHYIECKHX 30 fpasmarounsii warepian 3
lymapHoro BozneicTBus"” BaHsaTHIT
Movis 1H1MBHTyalIbHOE [Pacuer Ha IPOYHOCTD U
16 11 . iomMaliHee 3agaHue N3 6.3 pxectkocTh Oanku npu 5 6 0 3
IN06.3 monepeunom ynape"
17 Monynb Texums Nel7 Jlex |O6o06wmenne MaTepuaa mno 1 2 ) UlekunonHas 120 |tocka wenoas 15
11 B Nel7  |mucummimae ayiuTopust !
TaGoparo i SKCIeprMe a
Monyns [laGoparopHoe 3ausitue | IIp3 PATOPHBIH SKCTICPHMEHT H Crierpnani3upoBanHas locka menonas
17 crIenaTn3NpOBaHHOM IT 2 - I-102 30  laGoparopnas 15
11 INe9 Ne24 e —— ItaGoparopust ctanoska CM-34M
ITOoroBbIi TECT TIO KommbiotepH1ii
17 eypey aepes T TH I 100 - 2 Kiacc obrero 0
ypeyHep Inoctyma
17 BomycHBIe Gamst EE 3a BBIOTHEHHE JOTI. ITYHKTOB B 5 0
11]13
100 20 116
HUTOr'o| 105
UTOIo 2
yepe3 T
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5. Kpl/ITele/l N HOPMBbI TEKYIIETr0 KOHTPOJIA 1 HpOMe)KyTO‘IHOﬁ aTrecranmmn

. Tumb! yueOHbIX KonungectBo
HaunmenoBanue y4eOHBIX MEPOTIPUATHI . VYcnoBus gormycka Kputepuu u HOpMbI OLICHKH
MEPOIPUATHIA 0aioB
2 6amna - ecu /13 BBITIOJIHEHO TTPaBUIILHO B 00BeMe 60-
HauBUoyanbHOE JOMAIIIHEE 3a/1aHUE NuauBuayanbHoe 2 100%. 1 6amn - ecniu M/13 BbImoONHEHO MPABUIIBHO B
Nel.1-1.2 JIOMAIlHee 3alaHne o0beme 40-60%. Eciin M/13 BeINOIHEHO TPaBUIIBHO
MeHee, yeM Ha 40%, paboTa He TPUHIUMACTCS.
1 Gan - ecnu caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA
[TpakTuyeckoe npaBuiIbHO B 00beme 40-100%. 0 6amioB - ecnu
[IpakTrueckoe 3anstue Nel 1
3aHATHE CaMOCTOsITeNIbHAS 33a/]a4a BBITIOJHEHA MPABUJIHLHO B
npenenax 0-40%.
1 Gann - eciu caMOCTOSATENbHOE 33JJaHIE BBIITOJIHEHO
JlabopaTopHoe npaBmIbHO B 00beMe 40-100%. 0 6amioB - ecnu
UTaGopaTopHoe 3ansitue Nel 1
3aHATHE CaMOCTOSITENIbHOE 33/1aHK€ BBIMOJIHEHO PABUIBHO B
npenenax 0-40%.
4 Gania - eciv UHIUBUIYalbHOE JIOMAIIHEE 3a/JaHUe
(M/13) BemmonueHo npaBuiibHO B 00beme 80-100%. 3
M HuBUoyanbHOE TOMAIIHEE 33 JaHUE NuauBuayanbHoe 4 Oana - ecnu /13 BeinmonHeHo npaBuiibHO B 00beMe 60-
Nel.3 JIOMAITHEE 3a/1aHNe 80%. 1-2 Ganna - ecau M/13 BINOIHEHO NPaBUIIBHO B
o0wveme 40-60%. Eciiu /13 BbIIOTHEHO MpaBUIIbBHO
menee, ueM Ha 40%, paboTa He TPUHUMALCTCSL.
1 Gasut - eciM caMOCTOSTENbHAS 33/1a4a BBITIOTHEHA
IIpakTHueckoe npaBuiIbHO B 00beme 40-100%. 0 6amioB - eciu
[TpakTrueckoe 3ausTHe Ne2 1
3aHATHE CaMOCTOSITENIbHAS 3a/1a4a BHITIOJIHEHA MPaBUIIBHO B
npenenax 0-40%.
S GaJUIOB - €CITM MHIUBUAYAILHOE JIOMAaITHEee 33 JaHHe
(M/13) BemmonHeHo mpaBmiibHO B 00beme 80-100%. 4
MHauBUayanbHOE TOMAIIHEE 33 JaHUe NuauBuayanbHoe 5 0amna - ecnu /13 BeimonHeHo npaBuiibHO B 00beMe 60-
Nel.4 JIOMAIITHEE 3a/1aHNe 80%. 2-3 Gaya - ecau M/13 BINOIHEHO NPaBUIIBHO B
o0wveme 40-60%. Eciiu /13 BbIOTHEHO MPpaBUIIBHO
MeHee, yeM Ha 40%, paboTa He TPUHUMAETCS.
JlabopaTopHoe 1 Gayut - ecii caMOCTOSATEIHLHOE 3aJ]aHUE BBITIOTHEHO
UlaGopaTopHoe 3ansitie No2 1 o
3aHITHE npaBuiIbHO B 006eMe 40-100%. 0 6amioB - ecin
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CaMOCTOSITENILHOE 33/IaHNE BHITIOJTHEHO TIPABIIILHO B
npexnenax 0-40%.

1 6ami - eciIu caMOCTOATENbHAS 3aJa4da BbBIIIOJTHCHA

Nel.5

JOMAIIHEC 3a/JaHHUC

[TpakTrueckoe npaBuiIbHO B 00beme 40-100%. 0 6amioB - eciu
[IpakTrueckoe 3austue Ne3
3aHsTHE CaMOCTOSITENIbHAS 3a/]a4a BBIMOJIHEHA IPABUIIHHO B
npenenax 0-40%.
4 Garta - eciu MHANBUYaTbHOE JTOMAITHEEe 3a/IaHHe
(M/13) BemmonHeHO mpaBmiibHO B 00beme 80-100%. 3
NHauBuyaibHOE JOMAITHEE 3a/1aHue NuauBunyansHoe Oanna - ecnu V13 BBINOTHEHO MpaBWIbHO B 00beMe 60-

80%. 1-2 Ganna - ecau /13 BBIOIHEHO NPaBUIIBHO B
o0wveme 40-60%. Ecinu /13 BEIOTHEHO MPaBUIIBHO
MeHee, yeM Ha 40%, paboTa HE TPUHIUMACTCS.

1 6ami - eclIu caMOCTOSATENbHAS 3aJa4da BbIIIOJIHCHA

[No2

JAOMAIIHEC 3a/JTaHHUC

[TpakTrueckoe npaBuiibHO B 00beme 40-100%. 0 6amnoB - ecinu
[IpakTrueckoe 3anstue Ned
3aHATHE CaMOCTOsITEJIbHAs 3a/1a4a BHINOJIHEHA IPaBUJIbHO B
npenenax 0-40%.
5 GaJUIOB - €CITM MHIUBUAYAIBHOE IOMAaITHEee 33 JaHHe
(M/13) BemmonHeHo mpaBmiibHO B 00beme 80-100%. 4
M HauBUoyanbHOE JOMAIIIHEE 3a/laHue NuauBuayanbHoe Oanna - ecniu MJ13 BeIMONTHEHO MTPaBUIILHO B 00beMe 60-

80%. 2-3 Ganna - ecau M/13 BINOIHEHO NPaBUIIBHO B
o0wveme 40-60%. Eciiu /13 BbIIOTHEHO MpaBUIIbBHO
MeHee, ueM Ha 40%, paboTa He IPUHUMAETCH.

1 Gamn - ecnu HKCIEPUMEHTAIbHAS U TEOPETHYECKAs
4acTH pabOTHI BBHIMOJIHEHBI IPABUIBHO B 00beme 40-

Ne3.1

JOMAIIHEEC 3aJaHHUC

JIaGopartopHoe
JTaGopaTopHoe 3anstre No3 3;; mi 100%. 0 6ayoB - eciiv HKCIIEPUMEHTANIbHAS 1
TeopeThyecKast 4acTH paObOThl BBIIOJIHEHbI IPABHIBHO B
o0neme 0-40%.
1 Gann - eciM caMOCTOSATENbHAS 33/1a4a BBIMOJIHEHA
[TpakTrueckoe npaBuiibHO B 00beme 40-100%. 0 6amioB - ecnu
[IpakTraeckoe 3ansaTue NeS
3aHATHE CaMOCTOsITEeNIbHAS 3a/1a4a BHINOJIHEHA PaBUIIbHO B
npenenax 0-40%.
3 Gasuia - eciiv UHAMBUAYaAIbHOE JOMAIlIHEe 3a/laHue
MHauBuyanbHOE JOMAIIHEE 33/1aHue WunuBuayansHoe

(M3) BemmonHeHOo mpaBmiibHO B 00beme 80-100%. 2

Oaa - ecau MJ13 BBITOIHEHO MPaBUILHO B 00beMe 60-
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80%. 1 6amn - ecau /13 BBITOTHEHO MPAaBUIIBHO B 00BEMeE
40-60%. Ecniu 1/13 BhINONHEHO MpaBUILHO MEHEE, YeM Hal
40%, paboTa HE IPUHUMACTCSI.

1 Oasn - eciv caMOCTOSsITEIbHAS 3aJa4a BBIIIOJIHCHA

[IpakTuueckoe npaBmiibHO B 00beme 40-100%. 0 6amioB - ecnu
[TpakTuueckoe 3ausaTHE Neb
3aHATHE CaMOCTOSITENIbHAS 3a/1a4a BHINOJIHEHA MPaBUIILHO B
npenenax 0-40%.
5 6aJUIOB - €CITM MHAUBUAYAIBLHOE JIOMaIlTHEee 3aJaHHe
(M/13) BeImosHeHO ipaBuiibHO B 00beme 80-100%. 4
HuBUoyanbHOE JOMAIIHEE 33 JaHUE NuauBuayanbHoe Oana - ecniu MJ13 BbIMonHEHO MpaBUILHO B 00beMe 60-

Ne3.2

JOMAIIHEC 3a1aHUC

80%. 2-3 Ganna - ecniu Y /13 BEIOTHEHO MPaBUIIBHO B
o00bveme 40-60%. Ecnu M/13 BbIIOIHEHO MTPaBUIIBHO
Menee, yeM Ha 40%, paboTa He IPUHUMAETCS.

1 Oajut - ecau caMOCTOATENIbHAS 3a/1aua BEITIOJIHEHA

[IpakTuueckoe npaBmiibHO B 00beme 40-100%. 0 6amioB - ecnu
[IpakTuueckoe 3anstue Ne7
3aHATHE CaMOCTOSITENIbHAS 3a/1a4a BHIMOJIHEHA MPaBUIIBHO B
npenenax 0-40%.
1 Gann - ecnu SKCTIEpUMEHTANIbHAS U TEOPETUYECKas
yacTy pabOThl BBINOJIHEHBI IPAaBUIIBHO B 00beme 40-
JlaGopaTopHoe 0
UlaboparopHoe 3ausTue Nod SaHs T 100%. O 6amnoB - ecnu SKCIIepUMEHTAIbHAS U
TeopeThyecKast 4acTH paOdOThl BBHITIOJHEHBI MPABIIILHO B
o0Bbeme 0-40%.
1 Gasut - eciM caMOCTOSTENbHAS 33/1a4a BBITIOTHEHA
IIpakTHueckoe npaBuiIbHO B 00beme 40-100%. 0 6amioB - eciu
[IpakTuueckoe 3anarue Ne§
3aHATHE CaMOCTOSITeNIbHAS 3a/1a4a BHITIOJTHEHA MPAaBUIIEHO B
npenenax 0-40%.
S GaJUIOB - €CITM MHIUBUAYAILHOE JIOMAaITHEee 33 JaHHe
(M/13) BemmonHeHo mpaBmiibHO B 00beme 80-100%. 4
MHauBUayanbHOE TOMAIIHEE 33 JaHUe NuauBuayanbHoe Oanna - ecniu MJ13 BeIOTHEHO MTPaBUIIBLHO B 00beme 60-

Ne3.3

JOMAIIHEC 3a/JTaHHUC

80%. 2-3 Gaya - ecau M/13 BINOIHEHO NPaBUIIBHO B
o0wveme 40-60%. Eciiu /13 BeIMOTHEHO MpaBUIIBHO
MeHee, yeM Ha 40%, paboTa He TPUHUMAETCS.

[ IpakTrueckoe 3ansaTue Ne9

IIpakTrueckoe
3aHATUE

1 Gami - eclIu caMOCTOATENbHAS 3aJa4a BBIIIOJITHCHA

npaBmwibHO B 00beMe 40-100%. 0 6aiios - eciu
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CaMOCTOSITeNIbHAS 33a]]a4a BBITIOJHEHA MPABUIIHHO B
npexnenax 0-40%.

HMBUAYyaIbHOE TOMALIHEE 3aJaHue
Ne3.4

NuauBunyansHoE
JIOMalllHee 3aJaHue

2 6amna - ecu /13 BBITIOJIHEHO TTPaBUIILHO B 00BeMe 60-
100%. 1 6am - ecniu /13 BBIOIHEHO MPABUIBHO B
o0wveme 40-60%. Eciu /13 BbIOTHEHO MPaBUIIBHO
MeHee, yeM Ha 40%, paboTa He TPUHIUMACTCS.

1 Gamn - ecnu SKCIEpUMEHTAIbHAS U TEOPETHYECKast
4acTH pabOTHI BBHITIOJIHEHBI IPABUIBHO B 00beme 40-

INe4. 1

JOMAIIHEEC 3a/JaHHUEC

JIaGopatopHoe
Ulaboparoproe 3ansTre NoS5 3ai;1THI?3 100%. 0 6anaoB - eciiu SKCIIEpUMEHTaIbHAs U
TeopeTudecKasi YaCTH padOThl BHIIOJHEHBI IPABUIIBHO B
o0Bveme 0-40%.
1 Gann - ecnnu caMoCTOSTENbHAS 3a/1a4a BbIIIOJHEHA
[IpakTuueckoe npaBmiibHO B 00beme 40-100%. 0 6amnoB - ecnu
[IpakTuueckoe 3anstue NelO
3aHsATHE CaMOCTOSITENIbHAS 33/]a4a BBIIIOJHEHA IPAaBUIIBHO B
npenenax 0-40%.
1 Gann - ecnu caMOCTOSITENNbHAS 3a/1a4a BBITIOJHEHA
[TpakTrueckoe npaBuiibHO B 00beme 40-100%. 0 6amnoB - ecinu
[IpakTrueckoe 3anstue Nel |
3aHATHE CaMOCTOsITeNIbHAS 33a/]a4a BBITIOJHEHA MPABUJIBLHO B
npenenax 0-40%.
1 Gann - eciu caMOCTOSITENbHAS 3a/1a4a BBITIOJTHEHA
[TpakTHueckoe npaBuiibHO B 00beme 40-100%. 0 6amnoB - ecnu
[IpakTnueckoe 3ansaTue Nel2
3aHATHE caMOCTOsITeNbHAS 33a/]a4a BBITIOJIHEHA MPABUJILHO B
npenenax 0-40%.
S 6aJIIoB - €ClM UHAMBUAYAIbHOE JIOMAIlIHEee 3ajaHie
(M3) BemmonHeHo npaBmisHO B 00beMe 80-100%. 4
HauBuayanbHOE TOMAITHEE 3a/IaHue NuauBuayansHoe 0amna - ecnu /13 BeImonHeHO MpaBUIBHO B 00beMe 60-

80%. 2-3 Gaya - ecnu M /13 BBIOITHEHO PAaBUITBHO B
o0beme 40-60%. Eciu M/13 BeInosHEeHO PaBUIBHO
Menee, yem Ha 40%, paboTa HEe TPUHUMAETCSI.

1 Oain - eciy caMOCTOsITeIbHAS 3aJga4a BBIIIOJTHCHA

[IpakTuueckoe npaBuiabHO B 00beMe 40-100%. 0 6anmnos - ecnu
[IpakTrueckoe 3anstue Nel3
3aHSTHE CaMOCTOSITeNIbHAS 3a]a4a BBINOJIHEHA IPABUIILHO B
npenenax 0-40%.
IIpakTrueckoe 3aasaTue Nel4 IIpakTHaeckoe 1 Ga - eCIi CaMOCTOATENhHAS 3a7a4a BBIIOJIHEHA
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3aHATUC

npaBuiIbHO B 00beme 40-100%. 0 6amioB - ecu
CaMOCTOATENIbHAS 3a7a4a BHIITOJHEHA IPABUIBHO B
npenenax 0-40%.

[IpakTuueckoe 3anarue NelS

[IpakTuueckoe
3aHsTHE

1 Gau - eciu caMOCTOSITENIbHAS 3a/1a4a BBIIOJIHEHA
npaBmiibHO B 00beme 40-100%. 0 6amioB - ecnu
CaMOCTOSITeNIbHAS 33a]]a4a BBITIOJHEHA MPABUIHHO B
npenenax 0-40%.

HMBUIyaIbHOE JOMAIIIHEE 3aaHue
Ned .2

NuauBunyansHOE
JIOMalllHee 3aJaHue

7 6aJUIOB - €CITM MHIUBUAYAJIbHOE JIOMAIlTHEe 33 JaHHe
(M/13) BeImosHeHo mpaBmibHO B 00beme 80-100%. 5-6
0amioB - ecnu MJ13 BBIOIHEHO MpaBUIBLHO B 00Beme 60-
80%. 3-4 6anna - ecniu Y/13 BEIMOTHEHO MPaBUIIBHO B
o00bveme 40-60%. Ecnu M/13 BbIIOIHEHO MTPaBUIIBHO
Menee, yeM Ha 40%, paboTa He IPUHUMAETCS.

1 Gann - ecnu SKCIIEpUMEHTANIbHAS U TEOPETUYECKAs
4acTH PabOTHI BBIIOJHEHBI IPABIIBHO B 00BbeMe 40-

JIaGopartopHoe
JTaGoparoproe 3ausTre Ne6 3aiﬂmi 100%. 0 6ayioB - eciiv HKCIIEPUMEHTANIbHAS U
TeopeThyecKasi YacTU pabOThl BBIIIOJHEHbI IPAaBUIBHO B
o0neme 0-40%.
1 Gann - ecnnu caMoCTOSATENbHAS 3a/1a4a BBIIIOJIHEHA
IIpakTHueckoe npaBuiIbHO B 00beme 40-100%. 0 6amioB - ecinu
[IpakTiueckoe 3anstue Nel6
3aHsATHE CaMOCTOSITENIbHAS 3a/1a4a BHITIOJIHEHA MPaBUIILHO B
npenenax 0-40%.
1 Gann - ecnnu caMocCTOSITENbHAS 3a/1a4a BBIIOJHEHA
IIpakTHueckoe npaBuiIbHO B 00beme 40-100%. 0 6amioB - eciu
[IpakTrueckoe 3ansatue Nel7
3aHsATHE CaMOCTOSITENIbHAS 3a/1a4a BHITIOJIHEHA MPaBUIIBHO B
npenenax 0-40%.
5-6 OAJJIOB - €CITU MHAUBUIyaJIbHOE JOMAIITHEE 3a/1aHHe
(M/13) BemmonHeHo mpaBmiibHO B 00beme 80-100%. 4
HauBuayanbHOE JOMAIIHEE 3a/IlaHue NuauBuayanbHoe 0amna - ecnu /13 BeimonHeHo npaBuiibHO B 00beMe 60-

[No5

JOMAIIHEC 3a/JaHHUC

80%. 2-3 Gaya - ecau M/13 BINOIHEHO NPaBUIIBHO B
o0wveme 40-60%. Eciiu /13 BeIMOTHEHO MpaBUIIBHO
MeHee, yeM Ha 40%, paboTa He TPUHUMAETCS.

JTaGopaToproe 3ansiTue No7

JlabopaTopHoe
3aHSITHE

1 6ann - ecnu SKCNIEpUMEHTAIbHAS U TEOpEeTUYecKas

4acTH PadOThl BBINOJHEHBI IPABUILHO B 00beMe 40-
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100%. 0 GanioB - ecii SKCIIEPUMEHTAIbHAS U

TeopeTHYecKast YaCTH pabOThI BBITOJHECHBI IPABHILHO B
o0beme 0-40%.

1 Oai - eciv caMOCTOsITEIbHAS 3aJa4a BBIIIOJIHCHA

INe6. 1

JOMAIIHEC 3a1aHUC

[IpakTuueckoe npaBmiibHO B 00beme 40-100%. 0 6amioB - ecnu
[IpakTuueckoe 3anarue Nel8
3aHATHE CaMOCTOSITENIbHAS 3a/1a4a BHINOJIHEHA MPaBUIILHO B
npenenax 0-40%.
1 Gam - ecim caMOCTOSATENbHAS 33/1a4a BBIMOIHEHA
[IpakTuueckoe npaBmiibHO B 00beme 40-100%. 0 6amioB - ecnu
[IpakTiueckoe 3anstue Nel9
3aHATHE CaMOCTOSITENIbHAS 3a/1a4a BHIMOJIHEHA MPaBUIIBHO B
npenenax 0-40%.
5 GaJUIOB - €CITM MHIUBUAYAIBHOE IOMAaITHEee 33 JaHHe
(M/13) BemmonHeHo mpaBmiibHO B 00beme 80-100%. 4
HauBuAyanbHOE JOMAIIHEE 3a/laHue NuauBuayanbHoe Oanna - ecniu MJ13 BeIMOTHEHO MTPaBUIIBLHO B 00beme 60-

80%. 2-3 Ganna - ecniu Y /13 BEIOTHEHO MPaBUIIBHO B
o0bveme 40-60%. Ecinu M/13 BbIIOIHEHO MTPpaBUIIbBHO
MeHee, yeM Ha 40%, paboTa He IPUHUMAETCS.

1 6ami - eclIu caMOCTOATENbHAS 3aJa4da BbIIIOJIHCHA

INe6.2

JOMAIIHEEC 3a/JaHHUC

[TpakTrueckoe npaBuiibHO B 00beme 40-100%. 0 6amnoB - ecnu
[IpakTrueckoe 3anstue Ne20
3aHATHE CaMOCTOsITEeNIbHAs 3a/1a4a BHINOJIHEHA IPaBUIIbHO B
npenenax 0-40%.
1 Gann - eciM caMOCTOSATENbHAS 33/1a4a BHIMOJIHEHA
[TpakTHueckoe npaBuiIbHO B 00beme 40-100%. 0 6amioB - eciu
[IpakTiueckoe 3anaTue Ne2
3aHATHE CaMOCTOsITEeNIbHAs 3a/1a4a BHINOJIHEHA IPaBUIIbHO B
npenenax 0-40%.
1 Gann - eciM caMOCTOSATENbHAS 33/1a4a BHIMOJIHEHA
[TpakTHueckoe npaBuiibHO B 00beme 40-100%. 0 6amioB - ecnu
[IpakTrueckoe 3ansTue Ne22
3aHATHE CaMOCTOsITEeNIbHAs 3a/1a4a BHINOJIHEHA PAaBUIIBHO B
npenenax 0-40%.
5 6aJUIOB - €CITM MHIUBUAYaAJIbHOE JIOMallTHee 3aJaHHe
(MA3) BemmonHeHo npaBmiibHO B 00beMe 80-100%. 4
M HaMBHUBAYyalTbHOE IOMAIIIHEE 3a/JaH1e NuauBunyansHoe

Oanna - ecniu MJ13 BbInonHeHO MpaBUIIbHO B 00beme 60-
80%. 2-3 Gaia - ecnu M /13 BBIOTHEHO IPAaBUITBHO B

o0beme 40-60%. Eciu 113 BBIIOIHEHO NPaBUILHO
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MeHee, yeM Ha 40%, paboTa He TPUHIUMACTCS.

UlaGoparopHoe 3ausiTue No§

JIaboparopHoe
3aHITHE

1 Gan - ecu SKCIIEPUMEHTAIBHAS U TEOPETUYECKas
4acTh pabOTHI BBIIOJIHEHBI IIPABWIBHO B 00beMe 40-
100%. 0 GamioB - ecii SKCIIEPUMEHTAIbHAS U
TEOPETUYECKAsl YaCTH PadOThl BBIMOIHEHBI IPABUIILHO B
o0neme 0-40%.

[IpakTueckoe 3ansatue Ne23

IIpakTrueckoe
3aHATHE

1 6ann - ecau caMocTosATENbHAS 33/ja4a BEIITOJHEHA
npaBuiIbHO B 00beme 40-100%. 0 6amioB - ecu
CaMOCTOATENIbHAS 3aa4a BHIITOJHEHA IPABUIBHO B
npenenax 0-40%.

[IpakTuueckoe 3anstue Ne24

IIpakTrueckoe
3aHATHE

1 6ann - ecam caMocTOsATENbHAs 33/]a4a BBIITOJHEHA
npaBuiibHO B 00beme 40-100%. 0 6amnoB - ecnu
CaMOCTOATENIbHAs 3aa4a BHIITOJHEHA PAaBUIIBHO B
npenenax 0-40%.

HMBUIyaIbHOE JOMAIIIHEE 3aaHue
Ne6.3

NupuBunyansHoe
JIOMalllHee 3aJaHue

S 0aJIJIOB - €CITM UHAWBUIYAILHOE JIOMAIITHEEe 3aJaHue
(M/13) BemmonHeHo mpaBmiibHO B 00beme 80-100%. 4
Oamta - ecniu /13 BBIMOTHEHO TPpaBHILHO B 00beMe 60-
80%. 2-3 G6anna - ecniu M/13 BEIMOTHEHO MPaBUIIBHO B
o00bveme 40-60%. Ecinu M/13 BbIOIHEHO MTPaBUIIBHO
MeHee, yeM Ha 40%, paboTa He MPUHUMAETCS.

Mtoroseiii Tect 1o kypey uepes LT

WTtoroBerit TecT 1m0
Kypcy uepes LT

100

bonycHble Oanbl

BbonycHsle Oambl

Ha3HauaroTcs 3a BBIITOJTHEHHbBIE JONTOJIHUTEIbHBIE
[TYHKTBI, IPETyCMOTPEHHBIE B UHAUBUIYaIbHbBIX
[momarrHux 3aaanusax. [To 1 Gamny 3a KaxIbIil TpaBUIHLHO
BHITIOJTHEHHBIN JTOMOJIHUTENbHBIN MYHKT (BCEro uX 5)

Hepec;[aqa 3a4cTa MnpenoaaBaTejro

Ilepecnaua

20

/lonmyckarorcst
CTYACHTBI, HE
HaOpasiue 40
0aJIoB 1o
HAKOIUTEIILHOMY
[PEUTHHTY

[lepecnaua 3auera npeaycMaTpuBaeT BHIMOJTHEHUE U
3amuTy Bcex PIIP, He ciaHHBIX B CPOK B cEMeCTpe
(MakcumyMm 20 6aioB).
Kaxxgas PIIP oneruBaercs otaensHo mo 20-tu 0ainsHOM
[ITKaJIe TI0 CIAEAYIOIMIEMY KPUTEPHIO:

- Ipu IpaBUIBLHOM BhINoSHEeHUH (80-100)% o6bema
paboTs - 16-20 6ayios,

- IpY IpaBUILHOM BhInoHeHUU (60-80)% 00bEMa
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paboTs - 12-16 Gamos,

- IpH npaBuIbHOM BbinoiaHeHuH (40-60)% o0bema
paboTsI - 8 - 12 Gaios,

- IpY IpaBUIILHOM BhINOJIHEHUU MeHee 40% 3ananus
paboTa HEe TPUHUMACTCS.
basuibl, momy4eHHbIe 3a KaXaAylo padoTy CyMMUPYIOTCS U
TeNsITCs Ha KOJIMYECTBO CAAHHBIX PaboT.

Texkymuii peUTHHT (BCE 3aHATHS U IPOMEXKYTOUHBIE TECTHI) + Pe3ysbTaT UTOrOBOIrO TECTA U BCE

Cxema pacueTa HTOTOBOM OLICHKH:
p 1 nenutcs Ha 2 + bb (eciim Bb ipexycMoTpensl)

®opma nposeacHUA YcnoBus gomycka Kpurepun u HOpMBI OLICHKH
IPOMEKYTOUHOU aTTecTalluu
«3a4TEHOY Ecnu Texymuii peiitunr cocrasiser 40 u Oosee
3aver Jlomnyckarorcs Bce CTYJEHTbI
6aioB
«HE 3aYTEHO» Ecnu Texymuii peUTuHr cocrtasiser meHee 40
6aioB
6. baHK TeCTOBBIX 32/1aHMI M PEIJIAMEHT IPOBeIeHUs TECTUPOBAHUS
6.1. baHk TecTOBBIX 3aJaHUl 1JI POBEACHUS TECTUPOBAHUSA
Konu4yecTBo 3ananuid
Ha3panue 0aHKa TeCTOBBIX 3aIaHUI B 0aHKe TeCTOBBIX Pa3zpadorunku
3aJaHui
ComnpoTuBJIeHNE MaTepHaios - 1 2482 ["opauenko E.IT., Mepcon /1.J1., KotoBa 1.T., PazyBaes A.A.

6.2. PersiameHT NpoBeeHUSI TECTUPOBAHMI
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KoJa-Bo 3apanuii B

Ha3zBanue 6aHKa TeCTOBLIX 3aJaHUM Kosmuecrso sananni, Homepa u HaumeHOBaHMs pa3/ie/ioB TeCTa pasjeie, Bpems na
NnpeIbsBJIAEMbIX CTYAEHTY NnpeabsBJIsAeMbIX | TECTHPOBAHUE, MUH.
CTYACHTY
ToroBelii TecT 1o Kypcy uepes LT 30 Brrunciienre nepeMeneHuii Mpu IIOCKOM 1 45
(Mexanuka 2, TeCT UTOTOBBIH) n3rude
BblunciieHre pacyeTHbIX KacaTelIbHbIX 1
HaIPSHKEHUN
BblunciieHre pacyeTHBIX HaPsSKEHUN 1
KauecTBeHHble 3a1aun 1
MexaHndecKue XapakTEPUCTUKU U CBOMCTBA 1
MaTepuaioB
Ornpezenenre KOOPAUHAT LIEHTPA THKECTH 1
COCTaBHBIX CEYEHUN
OcHoBHBIE (HOPMYITBI U 3aKOHOMEPHOCTH 1
OcHoBHBIC ()OPMYITBI U 3aKOHOMEPHOCTH IS
BC®, reoMeTpu4eCKUX XapaKTepUCTUK, 1
HANpsHKEHUN U IEpEMENICHUN
[lonoxeHne onacHOM TOUKH 1
[locTpoeHue 3Mopbl KPYTAIIUX MOMEHTOB IIPH 1
KpY4YCHUHN
[locTpoeHue 3Mmopbl IPOAOJIbHON CUIIBI TPU 1
[PACTSKEHUU-CKATHHI
DopMyIIbl AJ1 ONPEAETICHNS] TEOMETPUUECKUX 1
XapaKTEPUCTUK MPOCTEHIINX CEUCHUI
DopMybl 4J1 Tpeodpa3oBaHus
FEOMETPUUECKUX XapaKTEPUCTUK COCTAaBHBIX 1
CEYCHUI
(DOl M3TUOAIOIINX MOMEHTOB Ha OaKax 1
117151 MAIITTHOCTPOUTENIBHBIX CTIEITHATHBHOCTEH
OMIOpPHI M3TUOAIONTNX MOMEHTOB Ha pamMax Jis| 1
MaITMHOCTPOUTEIBHBIX CIEIUATLHOCTEH
Brruncnenne koddduunentoB CKYMC 1
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I unoressl npouyHoctu. KayecTBEeHHBIE 3a1a4M.

/InarpamMma npeaenbHbIX aMILIUTY

KonebaHus: OCHOBHBIE IIOHATHA,
OITPCACIICHN A, 3aBUCUMOCTHU

Koaddurnment acummerpun 1ukiia

HanmeeHHoe cocTosiHUE B TOuke. OCHOBHEIC
ITOHATHA U 3aBUCUMOCTH.

e I S = =

OO0mmii ciryvait Harpykenusi. KauecTBeHHBIC
3ajauH .

OrnpeaesieHne TMHaAMHIeCKOro K03 GUIneHTa
[pu yaape

OnpeneneHne J0MyCKaeMOW CHIIBI 1O
Kor(ddUIIMEHTY TPOJAOIBLHOTO U3ruba

OrnipesiesieHne KPUTHUYECKOM CHUITBI

OcHOBHas cucTeMa

Yz[ap: OCHOBHBIC ITIOHATHSA, OIIPCACICHUA,
3aBHCHMOCTH

N e

Y cToltunBoCcTh. OCHOBHBIE (OPMYIIBI U
3aBUCUMOCTH

[ER

X apaKTepUCTUKHU IIMKJIOB HAMTPSKEHHUH

OJKBUBAJICHTHAs cUcTeMa. BecrmomoraTenbHble
AItopbI. M3rubd (MamHOCTPOUTEIbHBIE
CIEIMAIILHOCTH)
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7. Kputepum 1 HOpMbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)
JlaHHbIH pa3nen yueOHbIM IIJIAHOM HE MPEIyCMOTPEH.

8. [IpumepHasi TeMATHKA NUCBMEHHBIX PadoT (KypcoBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYeTHO-TPaGUYECKUX U AP.)

Nen/m | Tembl

PI'P Nel. IloctpoeHue 31mop BHYTPEHHHX CHIIOBBIX (DaKTOPOB

1.1. [TocTpoeHre »SmIOp BHYTPEHHUX CHJIOBBIX (DAKTOPOB TMPH PACTSIKCHHUU-CKATUU
CTEpIKHEU

1.2. [TocTpoeHne dMr0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB NP KPYUYECHUH BaJIOB

1.3. ITocTpoeHne >Mop BHYTPEHHUX CHIIOBBIX (PAKTOPOB MpH M3rnde 6asiok

1.4, [TocTpoeHue 31op BHYTPEHHUX CHIIOBBIX (DAKTOPOB IPU U3rHOE paM

1.5. [ToctpoeHrne »SHOp BHYTPEHHUX CHWIOBBIX (DAaKTOPOB HA MPOCTPAHCTBEHHOM
CTEP’KHEBOU CHCTEME

PI'P Ne2. PacyeT Ha POYHOCTH U AKECTKOCTh IIPU PACTSKEHUHU-CHKATUU

2.1. Pacyer Ha IPOYHOCTH M JKECTKOCTh CTYIICHYATOr0 Opyca

2.2. Pacuer cratnuecku OIPCACIUMBIX CTCPIKHCBBLIX CUCTCM Ha IIPOYHOCTDH

PI'P Ne3. PacueT Ha MpOYHOCTH M KECTKOCTH MPH U3rHOe

3.1. | OnpeneneHre reOMETPHYCCKUX XaPAKTEPUCTHUK CIOKHOTO CEUCHHS

3.2. | Pacuer Ha IPOYHOCTPH U KECTKOCTh OAJIOK IPH [IOCKOM MONEPEUYHOM HU3ruode
3.3. Pacuer Oanok npu Harpy>KeHUH B JIBYX IUIOCKOCTSIX

3.4. | Pacuer 0aJIOK IPU COBMECTHOM JCHCTBHH INIOCKOTO U3ru0a M pacTsHKEHHUS

PI'P Ne4. Pacuer cTaTMuecKy HEONPEAETUMBIX CUCTEM METOJIOM CHJI

4.1. Pacuer Ha mNpoOYHOCTH CTATUYECKH HEONPEACIUMON CTEPKHEBOM KOHCTPYKLUH,
paboTaroIieil B YCIOBHSIX PACTSHKCHHSI-CKATHS C YICTOM JICHCTBUS JIONOJHUTEIIEHOTO
(hakTopa TeMIEpaTypHOro WM MOHTAXXHOTO M0 BapUAHTY

4.2. Pacyer Ha mpoYHOCTH CTATMYECKH HEOMPENEIMMOM IUIOCKON pambl, paboTaroiieil B
YCJIOBHSX MPSIMOTO U3ruda

PI'P NeS. Pacuer Ha NpOYHOCTh KOHCTPYKIIUU, PA0OTAIOIEH B YCIOBUSX CI0KHOIO
CONPOTHUBIICHUS

5.1. Pacuer Ha MNPOYHOCTL CTATUYCCKHU OHpeHeHHMOﬁ HpOCTpaHCTBeHHOﬁ CTCp)KHGBOfI
KOHCTPYKIHWH B YCIIOBUAX CIIOKHOT'O COIIPOTUBJIICHHUA

PI'P Ne6. PacueTsl Ha yCTONYMBOCTD, BBIHOCIIMBOCTD M IPOYHOCTD B YCIOBUAX TUHAMUYECKOIO
BO3JICUCTBUS Harpy3Ku

6.1. Pacyer Ha ycTOMYMBOCTB CIKATBIX CTOEK
6.2. Pacuer pparmenTa Bana noj J1eiCTBUEM MOBTOPHO-NIEPEMEHHOTO M3rnda U KpyueHus
6.3. PacueTr Ha IpoYHOCTh OAJTOYHON KOHCTPYKIMH O] IEHCTBHEM yJJapHOW Harpy3Ku

9. Bonipochl K 3k3aMeny (3aueTy)

9.1. Bonipochl Kk 3K3aMeHy
[To yueOHOMY TIIaHY JAHHBIN MOAPA3/ENT HE TPETYCMOTPEH.
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9.2. Bonpocsl k 3aueTy

Ne n/mt Bonpocsl
1 [[enu u 3a1a4u CONPOTUBIIEHUSI MaTEpPHUAJIOB
2 |OcHoBHbIE nONYLIEHNS ¥ IPUHIMIIBI CONPOTHUBICHHUS MaTepHaIOB
3  |[Buemnme m BHyTpeHHHE CHIIBI
4  |PacyeTHbIE CXEMBI
5 Mojeu pOYHOCTHOM HaJACKHOCTH
6  [OcHoBHBIE BUIBI PACUETOB B CONMPOTUBICHUN MaTEpPHaJIOB
7 [Merox ceueHuit
8 [Kiaccuduxkanus npocTedux BUJIOB HarpyKeHUs
9  [Pactskenue-cxxarue. [loctpoenue smop BCO
10 [[Tpumepsl MOCTPOEHUS AIIOPHI MPOAOJbHON CHbl N
11 |OnpeneneHue HaNpsHKEHUH NPHU pacTKEHUU -CHKATHH
12 ledopmarmu npu pactspkenun-cxaruu. Kosgppumnment Ilyaccona
13 [3akon ['yka mpu pacTsHKeHUH-CKATUN
14 |McnblTaHue Ha pacTshkeHue. XapaKTepUCTUKU IPOYHOCTH U IUIACTHYHOCTH. SIBJIEHUE HaKJIena
15 [Mcnpitanue Ha cokatue. OCOOEHHOCTH MCIIBITAHUS HA CHKATHE
16 |[[lnactuynble U Xpynkue MaTepraabl. OCOOEHHOCTH MX MOBEACHUS NPHU PACTSHKEHUH U CKATHU
17 |PacueT Ha NPOYHOCTH NPH PACTSKEHUH-CXKATUU
18 |Buasl pacueToB Ha MPOYHOCTH
19 |[loHsiTHE paBHOIPOYHOI'O CTEPHKHS
20 |PacueT Ha )KE€CTKOCTb IPU PACTSHKEHUU-CKATUU. [locTpoeHue snopsbl NepeMenieHui.
21 |['eomerpuuecKue XapaKTEPUCTHKH IJIOCKUX CEYCHUH, UX ONPEICITICHHUS.
22  |'maBHBIE OCH U IJITaBHbIE MOMEHTbI HHEPLIUU
23  |Dopmyiibl Ui ONpeieeHUs TTIaBHbIX LIEHTPAJIbHBIX MOMEHTOB MHEPLIUU MPOCTEHIINX
CCUCHMIA: MPSIMOYTOJIbHHKA, TPEYTOJIbHHUKA, KPYTa, KOJIbIA
24 |Teopema 0 CyMMHUPOBaHMHM MOMEHTOB HHEPIIMH
25 |Teopema o mpeoOpa3oBaHUM MOMEHTOB MHEPIIMH MPH MApaJUICITHHOM MEPEHOCE 0Cei
26 |Teopema o mpeoOpa30BaHUM MOMEHTOB MHEPIIMH IPHU IIOBOPOTE OCEH
27 |OnpeneneHue NOJOXKEHUs IIEHTPA TSKECTH CI0KHON (GUTypBhI
28  |YumcThIil CIBUT U €T0 0COOCHHOCTH
29 |3axon 'yka mpu umcToM caBure
30 [Kpyuenue creprxkHelt kpyriaoro nonepeqsoro cedenus. Iloctpoenue smop BCO.
31 [[IpuMepsl MOCTPOCHUS SMIOPHI KPYTAIMUX MOMEHTOB M,
32  |OmpeneneHue KacaTeJlbHbIX HAPSDKEHUHM TPU KPYUEHUHU
33 [[TossipHBIIl MOMEHT CONPOTHUBIICHHS
34  |YcnoBue nmpo4HOCTH NTpH KPYYEHUH
35 [[lepemernienus npu kpydeHun. [loctpoeHue >moppl yriloB 3aKpy4rBaHUS
36 [YcioBue )ecTKOCTH PHU KPYUEHUU: B a0COTIOTHBIX U B OTHOCUTEJIBHBIX YIJIaX 3aKpy4YUBaHMSI
37 [Pacuer Ha cpe3 u cmsTHE
38  [[Inockuit u3ru6. [ocrpoenue smrop BCD
39 [[IpuMepsl NOCTPOEHUS SMIOPHI MonepedHol cuibl Qy
40  [[TpuMepsl TOCTPOCHHUS SIIOPHI M3TUOAFOIIMX MOMEHTOB My
41 [HopmayibHbIe HanpsHKEHUs IPU YUCTOM M3TH0Oe
42  |OceBoif MOMEHT CONPOTHUBIICHUS
43 [KacatenmpHbIe HaNPsHKEHUS TPU MPSIMOM TToniepedHoM n3rude. @opmyna XKypaBckoro
44  [Pacyer Ha MPOYHOCTH MPU TJIOCKOM U3rHOe
45  |luddepennmanbHoe ypaBHEHUE YIPYTol JIMHUU OAJIKH
46 [MaTerpupoBanue nudepeHInaiIbHOT0 YpaBHEHUS YIIPYT Ol JINHUH
47 |Ompenenenue nepeMemieHui npu u3rude merogoM Mopa
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48

Uniciennsle npuiioskeHus uaterpasia Mopa. @opmyiia Cumrcona

49  [Cnoco6 Bepenarnna npu onpeneacHun nepeMenieHni

50 |YcrnoBue )XeCTKOCTH MPU U3TrHde

51 CTaTHUYECKU ONpPEeTUMbIE U CTATUYECKHU HEOIIPEAeIMMbIE CUCTEMBI. MeTo| CHJl.
JleopmarimonHas mpoBepka.

52 |PacueT Ha IPOYHOCTH M KECTKOCTh CTATHYECKH HEONPEIEIUMBIX CHCTEM.

53 [ToHsTHE HAIPSHKEHHOTO COCTOSIHHSI B TOYKE M €r0 BU/BL. [ TaBHBIE MJIONIA/IKU U TJIaBHbIC
HaIpsKSHHUS.

54 [Tnockoe HanpspkenHoe cocTosiHue. [Ipsimas u oOpaTHas 3aJa4u TIOCKOTO HAMIPSKEHHOTO
coctosinusi. Kpyr Mopa.

55 |0O6bvemHoOe HanpspkeHHOe cocTosinue. O600meHHbIH 3akoH ['yka. O6bEéMHas nedopmanus.

56 Teopuun npeaeabHOr0 COCTOSHUS: Ha3BaHUs, KPUTEPUU PAaBHOIIPOYHOCTH, PEKOMEHIAITUH K
PUMEHEHUIO.

57 |0O6mwmii cnyvaii HarpyxeHus. Pacyet Ha mpoYHOCTH MpH 00IIEM Cllydae Harpy>KEeHHsI.

58 YCToﬁqHBocUTL CKaThIX CTepkHEH. 3amaua Ditnepa. @opmyna Ditepa onpeneieHus
KPUTUYECKON CHIIBL.

59 BrusiHre crioco0a 3aKperIeHns: CTeP)KHS Ha BETMYUHY KpUTH4ecKoil cuibl. Koaddumment
NpUBEJCHUS JJIUHBI.

60 |[Ipenensr npumeHnMocTH GopMyisl Ditnepa. [ MOKOCTh CTEpIKHSI.

61 OMnupudeckas popmyia SICHHCKOTo onpezeneHus KpuTudeckoro Hanpspkenus. [Ipenesnst eé
PUMEHIMOCTH.

62 |[marpamma 3aBHCHMOCTH KPUTHYECKOTO HANPSHKEHHUS OT THOKOCTH CTEPIKHSI.

63 [IpakTHyeckuii pacyer cokaThIX cTepxHel Ha yctoitunBocTh. Koadduuuent nponosisHoro
n3ru6a. Bupl pacuera Ha yCTOMYHMBOCTD.

64 Y cTanocTsb 1 BLIHOC/IHBOCTb MaTepHala. XapaKkTepUCTUKHU 1IUKJIOB HANPsDKEHUH. Buabl MKII0B
HaNPsHKCHUN.

65 |Kpussie ycramoctu. [Ipenen BEBIHOCIMBOCTH MaTepHaa.

66 /lnarpamma npeienbHbIX aMIIuTy . CxeMaTU3upOBaHHbIE JUArpaMMbl IPEIeIbHBIX
ATIMITUTY/I.

67 KOHCTPYKTUBHO-TEXHOJOTMUECKUE (PAKTOPDI, BIMSIOIIME Ha YCTAIOCTHYIO IPOYHOCTb
MaTepuana. KoadduurenT 3anaca npu HUKINYECKOM HATPYKEHHH.

68 CBOOOHBIEC U BBIHY)K/ICHHBIC KOJICOAHHS CUCTEM C OJTHOM CTETIEHBIO CBOOOIBI. YUET CHUJI
COITPOTHUBIICHUS CPEJIbI.

69 PacdeTr Ha MPOYHOCTH U JKECTKOCTH MPH BBIHYKIEHHBIX KoseOaHusx cucteM. [logatnmuBocTsh
cucteMbl. Koaddunment auaamMmuvnocTy.

70  |OcobGeHHOCTH yAapHOTO NEeHCTBUS HArpy3Ku. Bumpl ynapa.

71 OO0t cirydait yAapHOro BO3/1eHCTBUS Harpy3ku. KoappuumenT TmHaMUYHOCTH B 001IeM
CJIy4ae y1apHOro BO3/IEHCTBUS.

72 |Yactasle cnydan ynapa. Ko dumeHTsl ITHHAMUYHOCTH JJIsl YaCTHBIX CIIyYaeB yaapa.

73 |PacyeTr Ha IPOYHOCTH U KECTKOCTh NPH y/Iape.

24




10. ®oH OLIEHOYHBIX CPEICTB /AJIsl MPOBeAeHUSs MPOMEKYTOYHOIN aTTecTaluu
o0yuaroumuxcst 1Mo AUCHUIIHHE

10.1. IacnopT ¢GoHAa OLIEHOYHBIX CPEACTB

Ne
n/
n

KounTtpoJsnpyemsble pa3ienbl
(TeMBbI) TUCIHUNIHHBI

Kon
KOHTPOJIUpPYeMOii
KOMIEeTeHIUH
(WJIn ee 4acTH)

HaumenoBanue
OLICHOYHOI0 CPeACTBA

ITocTpoeHue 310p BHYTPEHHUX
CHJIOBBIX (DAaKTOPOB IpH
pacTsKEHUU-COKATUU, KPYUEHUH U
u3ruoe

OIIK-1

- 6 KOMIUIEKTOB 3aJaHui K
MPAKTUYECKUM U
71a00paTOPHO-TIPAKTUIECKUM
3aHATHUSAM JAHHOTO pa3zena;
- PT'P Nel;

- 4 3a7aHUS U3 UTOTOBOI'O
TecTa

HcnbiTanue MmarepruanoB Ha
pacTSHKEHUE U CIKATHE.
MexaHndecKrue CBONCTBA
MaTepHUaJIOB

OIlK-1

- Kommnekr 3aganmii K
1ab0paTOPHOMY 3aHSTHIO
JTAHHOTO pa3Jena;

- 1 3ajanye U3 HTOTOBOTO
TecTa

Pacuer Ha IMPOYHOCTD U KCCTKOCTDb
IIpH pacCTAKCHUU-CIKAaTUHU

OIIK-1

- 2 KOMILIEKTA 3aJaHui K
MPAKTUYECKUM 3aHATIM
JIAHHOTO pa3jena,

- PT'P Ne2;

- 2 3aJ]aHUS U3 UTOTOBOI'O
TecTa

I'eomeTpuyeckne XxapakTEpUCTUKH
IIJIOCKUX CEUYECHUU

OIIK-1

- KommiekT 3amanmii K
MPAKTUYECKOMY 3aHSITHIO
JTAHHOTO pa3Jena;

- PI'P Ne3, 3amaua 3.1;

- 3 3a1aHUs U3 UTOTOBOIO
TecTa

N3rud

OIIK-1

- 6 KOMIUIEKTOB 3aIaHHil K
MPAKTUYCCKUM U
1a60paTOPHO-MPAKTUYECKUM
3aHATUSM JAHHOTO pa3zena;
- PI'P Ne3, 3amaum 3.2, 3.3,
3.4;

- 3 3a1aHUs U3 UTOIOBOIO
TecTa

CnBur u KpyueHue

OIIK-1

- Kommnekr 3aganwnii k
MPaKTUYECKOMY 3aHSTHIO
JTAHHOTO pa3jena

- 2 3aJJaHUS U3 UTOTOBOTI'O
TecTa

Crarudecku HEOMPECACIINMBIC
CHCTEMBI

OIIK-1

- 6 KOMIUIEKTOB 3a/laHUM K
MPAKTUYECKUM U
71a00paTOPHO-TIPAKTHUECKUM
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3aHATHUSAM JAHHOTO pa3zena;
- PI'P N4,

- 3 3a71aHUS U3 UTOTOBOI'O
TecTa

OCHOBBI HaTIPSKEHHO-
ne(hOPMUPOBAHHOTO COCTOSTHUS B
8 | Touke TBepaoro Tena. ' umoTess
npoyHocTy. OOumii ciayyait
HarpyXeHUs

OIlK-1

- 3 KOMIUIEKTA 3aJaHUH K
MPAKTUYECKUM U
1ab0pPaTOPHO-TIPAKTUYECKUM
3aHATHUSM JAHHOTO pa3zena;
- PI'P Ne5;

- 3 3a1aHUs U3 UTOTOBOIO
TecTa

VY CTOWUYMBOCTH CHKATHIX CTEPIKHEHN

OIlK-1

- 3 KOMILJIEKTA 3aJJaHui K
MPAKTUYIECKUM 3aHITHIM
JTAHHOTO pa3/ena;

- PI'P Ne6, 3agaya 6.1;

- 3 3a71aHUS U3 UTOTOBOI'O
TecTa

10 BrinociuBocTh

OIIK-1

- KomMmIutekT 3amanuii K
MPAKTUYECKOMY 3aHSITHIO
JIAHHOTO pa3jena,

- PI'P Ne6, 3amaua 6.2;

- 3 3a1aHUs U3 UTOTOBOIO
TecTa

11| Konebanus. Ynap

OIIK-1

- 2 KOMIUIEKTA 3aJaHul K
MPAKTUYECKUM 3aHATUSIM
JIAHHOTO pa3jiena,

- PI'P Ne6, 3amaua 6.3;

- 3 3amaHus U3 UTOMOBOIO
TecTa

10.2. TunoBbIe KOHTPOJILHBIE 3aJaHUS] WM HHbIE MATEPHAJIbI, HEOOXOAMMbIE J1JIs1
OLIEHKHU 3HAHMI, yMEHNH, HABBIKOB M (UJIM) ONBITA AeATEJIbHOCTH,
XapaKTePU3YyINUX 3Tanbl (OPMHUPOBAHUA KOMIIETEHUUI B MPoLecce 0CBOCHMS

o0pa3oBaTe/IbHOM NMPOTrPaMMBbI

10.2.1. KomnJjieKT 3alaHuil ISl IPAKTHYecKOro 3ansaTus Nel

Tema: «IlocTpoeHue 3MI0PbI MPOAO0JbLHON cHJibl N M KpyTsaero momenta My»

Bapuanr 1 (u eme 24 BapuaHTa ¢ pa3HO00Opa3HeM paCUCTHBIX CXEM)

3anaua 1. /{15 TaHHOM pacyeTHOM cXeMbl IOCTPOUTH MIOPY MPO0JIbHON critbl N, HCTIONIB3YSI METOT

MOCTPOCHUA IO XaPAKTCPHBIM CCUCHUAM.

E————— qzzzo%

F.=20kH F,=30kH
—— ——

B ———_——

F,=40kH
P Ui

a=1M
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3azava 2. /{15 1aHHOM pacueTHOM CXEMBbI IOCTPOUTD AMIOPY KPYTALIEr0o MOMeHTa Mz, HCTIONb3ys METO/
IIOCTPOEHHUS 110 XaPAKTEPHBIM CEUEHHSIM.

" M = O M.=30kHM

” M,=30kHmM
i eds e

I, LT
L/ m=20
a a a a a=1M

Kpurepun ouenku:

2 Qamia - eCiM CaMOCTOSITENIbHBIE 33/1a4d BBIMOJHEHA NpaBmiIbHO B 00beMe 70-100%. 1 Gamn - ecnm
CaMOCTOSITENIbHBIC 3a7]a4X BBIIOJIHEHA MPaBUiIbHO B 00beme 40-70%, 0 GaiuioB - €Ciii CaMOCTOSITEIIbHBIC
3a/1auy BHITIOJIHEHA MpaBWIbHO B mipeaenax 0-40%.

10.2.2. KommuieKT 3a1aHuii 1151 1a00paTOPHO-NPAKTHYECKOr0 3aHATHA Nel

Tema: «IlocTpoeHue 3MIOPHI MONEPEYHON CHJIBI M M3rH0AK0IEr0 MOMEHTA HA KOHCOJIbHOMI
0aJIKe IKCIPecc METOIOM MO0 XapPaKTEePHbIM CeYeHUSIM)

Bapuant 1 (u eme 24 BapuaHTa ¢ pa3HOOOpa3uEM PaCUCTHBIX CXEM)

JUis 1aHHOW pacueTHOM CXeMbl IMOCTPOUTH SIIOpPHl MONEPEYHOW CUJIbI M W3rMOAIOIIEr0 MOMEHTA,
UCMOJb3ysl OCHOBHBIE 3aKOHOMEPHOCTU M OIpeleNss 3HAYE€HUS BHYTPEHHHMX CHJIOBBIX (DaKTOPOB B
XapaKTEPHBIX CCUCHMSIX.

KH
o
Me20kt 7"
> LYY YYYoYY
Py
A0 cy g s WRY
M M ZM
— | e | e —

Kpurepun onenku:

2 Qaia - ecild caMOCTOsITeNbHAs 3a/laya BbIMOJIHEHA NpaBuwibHO B oObeme 70-100%. 1 Gamn - ecnu
caMOoCTOsITeNIbHAsl 3a/lauya BBINOJIHEHA MPpaBUIbHO B 00beMe 40-70%, 0 G6amioB - eciiu caMOCTOSITeNIbHAs
3aJ1a4a BBITIOJHEHA MpaBUiIbHO B mipenenax 0-40%.

10.2.3. KommuieKT 3a1aHuii 1J1s1 MPAKTHY€CKOTro 3aHATHs No2

Tema: «IlocTpoeHue 3MI0OPHI MONEPEYHOH CHJIbI M U3rH0AK0IEer0o MOMEHTA Ha JABYXOIOPHOM
0aske»

Bapuant 1 (u eme 24 BapuaHTa ¢ pa3HOOOpa3UEM PaCUCTHBIX CXEM)

Jlnis 1aHHOW pPAacyeTHOW CXeMbl IMOCTPOUTH SIIOPHI MOMEPEYHON CHUJIBI M M3TMOAOIIEr0 MOMEHTA,
UCIOJIb3YS OCHOBHBIE 3aKOHOMEPHOCTH W OIpenAesssi 3HAUeHHUs BHYTPEHHUX CHJIOBBIX (DaKTOpPOB B
XapaKTEPHBIX CCUCHUSIX.
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Kpurepun onenku:

2 Oamta - eclid CaMOCTOSITENIbHAS 3a/1aya BBIMOJHEHA MpaBWwIbHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITeNIbHAS 3a]]a4a BHITIOJHEHA MpaBuiIbHO B 00beme 40-70%, 0 GayioB - eciid caMOCTOSITEIIbHAS
3a/1aua BBIMIOJIHEHA MTpaBWiIbHO B Tipeaenax 0-40%.

10.2.4. KomiuiekT 3aiaHuil JJ151 J1a00PATOPHO-NIPAKTUYECKOT0 3aHATHS No2

Tema: «IlocTpoeHue 3M0p BHYTPEHHUX CHJIOBBIX (JaKTOPOB Ha KOHCOJIbHOM pame
JKCIPecc MeTOAOM M0 XapaAKTePHbIM CeYeHHUSIM»

Bapuanr 1 (u eme 24 BapuaHTa ¢ pa3HOOOpa3HeM paCUETHBIX CXEM)

JUis TaHHOM pacyeTHOH CXeMbl paMbl HOCTPOMUTDH SMIOPHl BHYTPEHHUX CHJIOBBIX (PaKTOPOB, MCIOJb3Ys
OCHOBHBIE 3aKOHOMEPHOCTH W OTpENEeNsisi 3HAUYCHUs BHYTPEHHUX CHJIOBBIX (DaKTOPOB B XapaKTEPHBIX
CCUYCHMSIX.
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Kpurtepuu onenku:

2 Ganna - eclM camMoOCTOsATENbHAs 3ajlavya BBIMOJHEHA MpaBuibHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITeNIbHAS 3a7]a4a BHITIOJHEHA MpaBiIbHO B 00bemMe 40-70%, 0 GayioB - eciii caMOCTOSITEIIbHAS
3ajJjaua BBIIOJHEHA paBWiIbHO B npenenax 0-40%.

10.2.5. KommuieKT 3aIaHuil )i NPAKTHYECKOT0 3aHaATHsA Ne3
Tema: «IlocTpoeHue 3110p BHYTPEHHUX CHJIOBBIX (JAKTOPOB HA IBYXOIIOPHOM paMe»
Bapuanr 1 (u eme 24 BapuaHTa ¢ pa3HOOOpa3HeM pacUYeTHBIX CXEM)

Jlns naHHOM pacdyeTHON CXeMbl paMbl MOCTPOUTH 3IMIOPHI BHYTPEHHUX CHUJIOBBIX (PaKTOPOB, UCTIOIb3YS
OCHOBHBIC 3aKOHOMEPHOCTH W ONpEeNsis 3HaueHHs BHYTPEHHUX CUJIOBBIX (PAKTOPOB B XapaKTEPHBIX
CEUYCHUSX.
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Kpurepun ouenku:

2 Oamta - eclid CaMOCTOSITENIbHAS 3a/1aya BBIMOJIHEHA MpaBWIbHO B 00beMe 70-100%. 1 Gamn - ecnm
CaMOCTOSITeNIbHAS 3a]]a4a BHITIOJHEHA MpaBuiIbHO B 00beme 40-70%, 0 GayioB - eciii caMOCTOSITEIIbHAS
3a/1aya BBINIOJIHEHA MTpaBUIIbHO B Tipeaenax 0-40%.

10.2.6. KommuieKT 3a1aHuii 1J151 NPAKTHYECKOT0 3aHsaATust Ned

Tema: «IlocTpoeHne 3MOP BHYTPEHHUX CHJIOBBIX (PJAKTOPOB HA MPOCTPAHCTBEHHBIX
CTePsKHEBBIX KOHCTPYKIMAX»

Bapuant 1 (u eme 24 BapuanTa ¢ pa3HOOOpa3ueM PacUCTHBIX CXEM)

Jlyig 3aaHHON pacuyeTHOM CXEMbI TOCTPOUTD MIOPHI BHYTPEHHUX CHIIOBBIX (PAKTOPOB, UCIOJIBb3YSI METO]
IIOCTPOEHHUS 110 XapaKTEPHBIM CEYECHUAM.
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Kpurtepuu onenku:

2 Qaia - eclid caMOCTOsITeNIbHAs 3a/laya BbIMOJIHEHA NpaBwibHO B oObeme 70-100%. 1 Gamn - ecnu
caMoCTOsITeNIbHAsl 3a/lauya BBINOJIHEHA MPaBUIbHO B 00beMe 40-70%, 0 6amioB - eciiv caMOCTOSITeNIbHAs
3aJjaua BBINIOJTHEHA IPaBWIIbHO B nipenenax 0-40%.

10.2.7. KommuiekT 3aiaHuii JJ151 J1a00PATOPHO-NIPAKTUYECKOT0 3aHATHS N3

Tema: «Onpenenenne MexaHH4eCKHUX XapaKTEePUCTHK MaTepHaJa 1o pe3yjabTaTaMm
UCNIBITAHUSA HA PACTSKEHUE»

Bapuanr 1 (1 eme 12 BapuaHTOB pa30pBaHHBIX 00Pa3IIOB ¢ COOTBETCTBYIOIIMMH IPOTOKOJIAMH)

OnpenenuTh MEXaHUYECKUE XapaKTEPUCTUKU MaTepHasa oopasia U NepecTpOUTh MAITUHHYIO
JarpaMMy B yCJIOBHYIO MarpamMMy JUlsl 3apaHee UCTIBITAHHOTO 00pasiia, BbIJaHHOTO MPENoaBaTeIeM
BMECTE C MPOTOKOJIOM, BKJIIOUAIOIIMM MAIIMHHYIO AMAarpaMMy U pa3Mepbl 00pasia 10 UCIIBITaHHs.
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Kpurepumn onenku:

2 Qaia - ecld CaMOCTOSITeNIbHAs 3a/ladya BbINMOJIHEHA MpaBwibHO B oObeme 70-100%. 1 Gamn - ecnu
CaMOCTOATENIbHAS 3a7a4ya BBHINIOJIHEHA MpaBMWIbHO B o0beMe 40-70% 0 GaymioB - eclii caMOCTOsITEIbHAs
3aJjaua BBIIOJHEHA paBWiIbHO B npenenax 0-40%.

10.2.8. KommuieKT 3ajaHuii 1J151 NPAKTHYECKOT0 3aHATUs Ne5
Tema: «PacueT Ha NPOYHOCTH NMPH PACTIKEHUU-CIKATHID
Bapnanr 1 (u eme 24 BapuaHnTa ¢ pa3HOOOpa3HEeM PacUETHBIX CXEM)

CrepxeHb KpPYIJIOTO IONEPEYHOr0 CEUECHMsS] HarpyXeH OCEeBhIMHM cuiamu. [IpousBecTu mpoBepKy
MIPOYHOCTU CTEpKHS, HocTpouB dmopel N, 6. CHpoeKTHpOBaTh CTEPKEHb KPYIJIOro IOMEPEYyHOro
CEUYCHHSI PaBHOTO COMPOTHUBJICHUS PACTHKEHUIO-CkaTHiO0. CpaBHUTH MO pacxojay MaTepHalia 3a/laHHbIN
CTEpKEHb C PABHOIIPOYHBIM.

[punats: [6]=160 MITa, E=2-10°MITa.

A,=2A,
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Kpurepun ouenku:

2 Oaya - €cliM CaMOCTOsATENbHAs 3ajava BBIMOJHEHA MpaBuiabHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSATEIIbHAS 3a7a4a BBIMOIHEHA NpaBwiIbHO B 00bemMe 40-70%, 0 6amuioB - eciu caMoCTOsATeIbHAs
3aJjaua BBINIOJHEHA PaBWIbHO B nipenenax 0-40%.

10.2.9. KomiuieKT 3a1aHuil 1)1 NPAKTHYECKOT0 3aHATHSA Ne6
Tema: «PacueT Ha KeCTKOCTH NPH PACTAKEHUN-CKATHI
Bapuant 1 (u eme 24 BapuanTa ¢ pa3HOOOpa3ueM PacuETHBIX CXEM)

CrepkeHb Kpyrjoro IONEPEeYHOrO0 CEYEHHs] HarpyXeH OceBbIMH cuilaMu. [IpousBecTu mnpoBepky
KECTKOCTH CTEP>KHS, TOCTPOUB 3MIOPHI N, d.
Mpuaate: E=2-10°MI1a, [§]=1,6x10"3m.

A=2A,

s A=1,54, T qﬂUK—:
T T
]
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Kpurepuu onenku:

2 Oanmna - eclM caMOCTOsATENbHAs 3ajjavya BBIMOJHEHA MpaBuibHO B 0o0beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITeNTbHAS 3a7a4a BHITIOJHEHA MpaBiIbHO B 00bemMe 40-70%, 0 GayioB - eciii caMOCTOSITEIIbHAS
3ajJjaua BBIOJHEHA paBWiIbHO B npenenax 0-40%.
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10.2.10. KomniekT 3aiaHuii AJ11 NIPAKTHYECKOT0 3aHATHA Ne7
Tema: «Onpez{ene}me rIaBHBIX HEHTPAJbHBIX MOMEHTOB HHEPITUHA COCTABHOI'0 CCYCHUS>
BapuanT 1 (1 eme 24 BapuanTa ¢ pa3HOOOpa3UEM PaCUETHBIX CXEM)

,HJ'I?[ 3aaHHOTO CJIOKHOI'O CCUCHHUA ONPEACINTh IIOJIOXKCHUE LEHTpa TAXKECTH U HaWTH TJIaBHBIC
HCHTPAJIbHBIC MOMCHTBI MHCPIHH B JOJIAX ITapaMeTpa a.

6a

Ga

Ja

4a

Kpurepun onenku:

2 Oamta - eclid CaMOCTOSITENIbHAS 3a/1aya BBIMOJHEHA MpaBWIbHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITeNIbHAS 3a]]a4a BHITIOJHEHA MpaBwiIbHO B 00bemMe 40-70%, 0 GayioB - eciii caMOCTOSITEIIbHAS
3a/1aya BBINIOJIHEHA MTpaBUIIbHO B Tipeaenax 0-40%.

10.2.11. KoMmnieKT 3aJaHuii AJ151 NPAKTUYECKOro 3aHsATus1 Ne§
Tema: «PacueTr Ha NPOYHOCTH 0ATOK NP NPAMOM H3rHde»
Bapuanr 1 (1 eme 24 BapuaHTa ¢ pa3HO00Opa3HeM paCUETHBIX CXEM)
JUia naHHOW Oanky, M3rOTOBJIEHHOM M3 XpYNKOro Marepuajla ¢ JONYCKAaeMbIMU HaIPSHKEHUSIMU

[o], =100M1Ta, o], =150MTTa:

F=10kH q=20kH/M F=10kH

* TYvyvyvy ! J’

™ M M

OIIPEACIINTL N3 YCJIOBUA TIPOYHOCTU XapaKTepHLIﬁ pasMep _a] CJIO)KHOT'O IIOICPEYHOro CCUCHUA,

IpeABApUTECIILHO PEIINB BOIIPOC O €T0 pallMOHAJILHOM ITOJIOKCHUU.
6a

8a

Ja

4a
Kpurtepuu onenkn:
2 Qaia - eclid CaMOCTOsITeNIbHAs 3a/laya BbIMOJIHEHA MpaBwibHO B oObeme 70-100%. 1 Gamn - ecnu

caMOCTOsITeNIbHAsl 3a/lauya BBINOJIHEHA MPaBUIbHO B 00beMe 40-70%, 0 GamioB - eciu caMOCTOSITeNIbHAs
3ajJjaya BBINOJHEHA paBWiIbHO B npenenax 0-40%.
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10.2.12. KoMIuUIeKT 3aaHui ISl IPAKTHYECKOro 3aHsaTus Ne9
Tema: «Pacuer Ha KeCTKOCTH 010K NPH NPAMOM H3rude»
Bapuanr 1 (u eme 24 BapuaHTa ¢ pa3HO00Opa3HeM paCUETHBIX CXEM)

JIByxonopHast 0ajka JByTaBPOBOTO CEYEHHUsS, M3TrOTOBIEHHas u3 crtamu Cr3, HarpyxeHa CHUCTEeMOM
MONIEPEYHBIX CUJI U U3THOAIOIIUX MOMEHTOB:

F=10kH g=20kH/M F=10kH

,! # 1 ) ) \‘ ﬁ?ﬁ
e e L

™ ™ ™

[TpoBecTn MpOBEpKY >KECTKOCTH Oaliku, eciau e€ morepedHoe ceueHue — AByTaBp Nel6 ¢ oceBbIM

womentom nuepmun | =873cm* . Mpunsrs: E =2 -10° MIla , [5 ] =0,001L (rze L - paccrosmue

MEXy OITOPAMH).

Kpurepun onenku:

2 Oaya - €cliM CaMOCTOsATENbHAs 3ajava BBIMOJHEHA MpaBuiabHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSTEIIbHAS 3a7a4a BBIMOIHEHA MpaBwiIbHO B 00beMe 40-70%, 0 6amuioB - eciu caMoCTOsATeIbHAs
3aJjaua BBINIOJTHEHA PaBWIbHO B nipenenax 0-40%.

10.2.13. KoMmmnjieKT 3aiaHuii 15 J1a00PaTOPHO-NIPAKTHYECKOT0 3aHATUSI Ned
Tema: «Onpeaenenne nepeMenieHuii Npu NPSIMOM MoONepPeYHOM U3rude»
Bapuanr 1 (u eme 14 BapraHTOB ¢ pa3HOOOpa3HeM YCTAaHOBOK M YCIIOBUW HArpyKEHHUS)

3KCHepI/IM€HTaHLHO N TCOPCTUUCCKHN ONIPCACINTD BCIINYNHBI HpOFI/I6OB " YTJIOB IMOBOPOTA B YKAa3aHHBIX
CCUCHUAX 68,JIKI/I, CpaBHHUTD MMOJIYYCHHBIC PC3YJIbTAThl U CACJIaTb BbIBOIBI.
2 — unduxamop éan

umUEamop I =650 ju onpedetenus yara
SEPMURATEHOZO nosopoma

nepemewerus — 1
[

i =
1 ]
1 =300 pm nodsecka
ORopHAR " ¢ gpyIoM
cmotixa
Pasmepn! ceqenna
Y
FiF T FTTFFS X
PP
Izi= MM
b=30 aene

F= 10m, 15=400MMm

Kpurtepuu onenkn:

2 Oara - eclii CaMOCTOSITENIbHAS 3ajada BBIMOJHEHA NMpaBWiIbHO B 00beme 70-100%, 1 Gamn - ecim
CaMOCTOSITeNTbHAS 3a7]a4a BHITIOJTHEHA MpaBWiIbHO B 00bemMe 40-70%, 0 GayioB - eciii caMOCTOSITEIIbHAS
3ajJjaya BBIOJIHEHA paBUiIbHO B npenenax 0-40%.
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10.2.14. KoMnjieKT 3alaHUi A1 NpaKTH4YecKkoro 3ansaTus Nel(
Tema: «PacyeT Ha MPOYHOCTH NMPHU COBMECTHOM /IeCTBUM JABYX NPSAMbIX U3TH00B»
BapuanT 1 (1 eme 24 BapuanTa ¢ pa3HOOOpa3UEM PaCUETHBIX CXEM)

KoHconbHabIH CTEPIKCHDB IIPAMOYT'OJIBHOI'O CEYCHUS HAI'PYKCH CHCTEMOM IMOIICPCYHBIX CHII U HSFH6&IOH.IPIX
MOMCHTOB, HCfICTBYIOHlHX B JIBYX B3aMMHO MNECPICHANUKYIIAPHBIX INIOCKOCTAX:

i/

e

p LkH 3kHM

’\1"

6kH 5kH
O4m 06m 06m

il S
- o —meilf T el

JlinHa ctepxkHs | =1,6.44, @ COOTHOLIEHUE CTOPOH IPSIMOYTOJIBHOTO CEUEHUs h/ b=15. CrepxeHb

m3rotoBieH u3 cranmu Crt3 ¢ nmomyckaeMbiM HampspkeHuem [6]=160MIla. Onpenenuts U3 yCIOBUS
MPOYHOCTH XapaKTePHBIA pazmep b mpsiMOyroJbHOrO CeUeHHS.

Kpurepun ouenku:

2 Oaya - €clM CaMOCTOsATENbHAs 3ajava BBIMOJHEHA MpaBUiabHO B 0o0beme 70-100%. 1 Gamn - ecnm
CaMOCTOSTEJIbHAS 3a7a4a BBIMOIHEHA NMpaBwiIbHO B 00bemMe 40-70%, 0 6amuioB - eciu caMoCTOsATeIbHAs
3aJaua BBINIOJTHEHA PaBWIbHO B nipenenax 0-40%.

10.2.15. KomnjiekT 3aiaHuii 115 J1a00PaTOPHO-NIPAKTHYECKOT0 3aHATHS N5
Tema: «OnpenesieHue nepeMenieHN NP KOCOM M3rude»
Bapuanr 1 (1 emie 14 BapuaHTOB ¢ pa3HOOOpa3HeM yCIOBUN HArpy>KCHHS )

DKCIEpUMEHTAIBHO U TEOPETUYCCKH OIPEACIUTh 3HAUYCHUE M HAINpaBJICHHE IIOJHOTO IEpPEeMEICHHS
CBOOOTHOTO KOHIIA KOHCOJIbHOM Oaniku mpu kocom usrude, eciau F=10 , a=+75°, I=300mm.

PyKoamEa USMEPUMETEREL V36T (CmoliKa ¢ UHduRamOopanu)

WAHEHBNATRROZ0,
IEHCIMT L=475 163 B

E

HOF 0Ch

MANOTUHER
HOSOPOMHOI0

yempoticmea

|
|
|
|
|
I unduxamop

1 sepmuraisnozo
HEPEMEWEHUA

M =400 acu

Topusonmansnas

e 2 unduramop
X F 20PUSOHMATEHOZ0
HEPEMEWENUA
wWKaTa
venos
HOSOPOMA

I Et E- 1 Passmepsl monepeuynoro
| Y ]

ceveHHA
F
= "y F nedeeckd ¢ ZPVIOM Y

h=7

X

T b=32 |

Kpurepuu ouenku:

2 Oamia - eclid CaMOCTOSITENbHAS 3aJaya BBIMOJTHEHA MpaBwibHO B oO0beMe 70-100%, 1 Gamn - ecnm
CaMOCTOSITeNIbHAS 3a7]a4a BHITIOJHEHA NMpaBuiIbHO B 00beme 40-70%, 0 GaioB - eciiv caMOCTOSITeNIbHAS
3aJaua BBINIOJTHEHA IPaBWIIbHO B nipenenax 0-40%.
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10.2.16. KomniekT 3aianuii Aj1 NpakTH4YecKoro 3ansaTus Nell
Tema: «PacyeT HAa MPOYHOCTH NMPH COBMECTHOM JI€MCTBHM KOCOT0 M3ruda v pacTsizKeHusD)
Bapuanr 1 (u eme 24 BapuaHTa ¢ pa3HO00Opa3HeM paCUETHBIX CXEM)

KoHCOIBbHBIN cTepKEHb TPIMOYTOJILHOTO CEYEHUST HAarPYKEH CUCTEMOM MOMEPEYHBIX CHUJI M M3THOAFOIIHNX
MOMEHTOB, JICUCTBYIOIIMX B JIByX B3aUMHO MEPIECHIUKYISPHBIX MJIOCKOCTSIX, a TAKXKE MPOJA0TIbHOM
CUJIOH.

(7

3KkHM
////’,X LkH
7
6kH S5kH
- O4m | 06m | 06m o
Jlnuna crepxkHa | =1,6.44, @ COOTHOIIEHHE CTOPOH MHPSIMOYTOJIBHOTO CEYEHUS h/ b =1,5. CrepxeHb

n3rotoBieH u3 cranu Ct3 ¢ gomyckaemblM HamnpsbkeHueM [6]=160MIla. OnpenenuTh MNOJOKEHHUE
OMAaCHBIX TOYEK M HEHUTPaJbHON JMHUHU B OMACHOM CEUCHUH, a TAKKE HANTH W3 YCIOBHUS MPOYHOCTH IO
U3ru0y XapakTepHbI pasmep b mpsmoyronbHoro cedeHus. OnpeaeauTh CMEIICHUE HEUTPaTbHOM JTHHUN
OT LIEHTpPa TSDKECTH CEUEHUS W BBIUUCIUTH TEPECHANPSIKEHHE OT JEWCTBUSI MPOJOJIbHOM cuuibl. JlaTh
OLIEHKY IIPOYHOCTH.

Kpurepun ouenku:

2 Gayma - eclM camMoOCTOsATENbHAs 3ajlavya BBINMOJHEHA MpaBuibHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITeNIbHAS 3a7]a4a BHITIOJHEHA MpaBWiIbHO B 00bemMe 40-70%, 0 GayioB - eciii caMOCTOSITEIIbHAS
3a/1aya BBINIOJIHEHA MTpaBUiIbHO B mipeaenax 0-40%.

10.2.17. KoMnjieKT 3alaHUi AJ1 NPAKTHYECKOro 3aHsATHs Nel2
Tema: «PacyeT Ha MPOYHOCTH M KECTKOCTh MPU KPYYEHHI»
Bapuant 1 (u eme 24 BapuaHTa ¢ pa3HOOOpa3UEM PaCUCTHBIX CXEM)

JI1sl JaHHOT'O KOHCOJIBHOT'O BaJla ONPENEIIUTD U3 YCIOBUS IIPOYHOCTU BEJIMYUHY JOIIYCKAEMOIo JUaMeTpa
ceueHus: [d], mpeaBapUTENBHO MMOCTPOMB SMIOpbl M; W T. s TONyYeHHBIX pa3MEpPOB CEUCHHS
OIpENIeNINTh MaKCHUMaJbHBII aOCOJIOTHBIM yrosl 3akpyduBaHHs Bajla, IOCTPOMB OJIIOPY YIJIOB

4
3akpyuuBanus . [Ipunsare: |T|= 100 MIla, G=8-10"MITa.
¢. 1lp

3| Me20d M=10kH
MOkt & pa pald

/ m=h0%y

VdRdRdEdEdNd

l | =05 M

Kpurtepuu onenkn:

2 Oara - eclid CaMOCTOSITENIbHAS 3ajJada BBIMOJTHEHA NMpaBWiIbHO B o0beMe 70-100%, 1 Gamn - ecim
CaMOCTOSITeNTbHAS 3a7a4a BHITIOJTHEHA MpaBiIbHO B 00bemMe 40-70%, 0 GayioB - eciii caMOCTOSITEIIbHAS
3ajJjaya BBIIOJIHEHA paBWiIbHO B npenenax 0-40%.
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10.2.18. KomniekT 3aiaHuii AJ1 NPAKTHYEeCKOro 3aHaTus Nel3
Tema: «Pacuer cTaTHUECKH HeonmpeaeJInMbIX CUCTEM NPU PACTHIKCHUU -CRATUHND
BapuanT 1 (u eme 24 BapuanTa ¢ pa3sHOOOpa3UEM PaCUETHBIX CXEM)

JIByXCTyIeHYaThIil OpyC ¢ KECTKO 3alleMJICHHBIMHA KOHIIAMU HArPY>K€H CUCTEMOW OCEBBIX Harpy3oK.
Onpenenuts U3 YCIOBUS MPOYHOCTH BEIMUMHY JTOMYCKaeMOH IUIONIAIU ONIEPEUHOT0 ceueHus opyca
[A], ecnu wM3BecTHA BEJIMYMHA JOMycKaeMoro HampspkeHus [6]=160 MIla, moxynp ynpyroctu
E=2x10° MIla.

A1=A A2=2A

G20, /
/

| =T ™M

Kpurepun ouenku:

2 Gayia - eclii caMOCTOSTEIbHAs 3a/1aya BBITIOJHEHA MpaBwibHO B 00beMe 70-100%. 1 Gamn - ecnu
CaMOCTOSITeNIbHASI 3a/lada BBIMOJHECHA TMpaBwibHO B o00beme 40-70%, 0 OamioB - eciou
CaMOCTOSITEeNIbHAs 3a/1a4a BIIMOJIHEHA MPAaBHILHO B ipeaenax 0-40%.

10.2.19. KoMIuIeKT 3aaHuid 11 IPaKTHYecKoro 3ansaTus Nel4
TeMa: «Pacqu CTaTH4YEeCKHUu HEOIIpe[[eJ'll/IMLIX CUCTEM l'[pl/l paCTH)KeHI/IH-C)KaTI/II/I»

Bapuant 1 (u eme 24 BapuanTa ¢ pa3HOOOpa3uEM PacUCTHBIX CXEM)

A=A A,=2A
=20/
e
F=60kH '
—
U2 |2 %
l 1=1 M

Onpenenuth, Kak HU3MEHUTCS [A], eciu Opyc IONOJHUTEIBHO K BO3ACHCTBUIO HAarpy3ok Oyzaer
Harper Ha BenmunHy At=40°C u ecnm ydecTs, 4To OpyC M3TOTOBIIEH KOpOYE 3aJaHHOW JJTMHBI Ha
8=0,01%(L1+02). Kooddumuent numeitnoro pacmmpenus & =1,25x10° 1/°C, Momyas ympyroctu
E=2x10° MITa.

Kpurepun ouenkmn:

2 Gajuia - ecii caMOCTOATENbHAs 3a/1a4a BBITOJIHEHA paBWiIbHO B o0beMe 70-100%. 1 6amn - ecnu
caMoCTOsiITeNIbHAsl 3ajada  BBINOJIHEHA NpaBWwibHO B o0beme 40-70%, 0 OamioB - eciu
CaMOCTOSATENbHAS 33/1a4a BRIITOJIHEHA MPaBWIBHO B penenax 0-40%.
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10.2.20. KomnuiekT 3ajaHuii 1J1 NPAKTHYECKOr0 3aHATHA Nel5
Tema: «Pacuer cTaTHYeCKH HeONpeeTUMMbIX CUCTEM NP U3rude»
BapuanT 1 (1 eme 24 BapuanTa ¢ pa3HOOOpa3UEM PaCUETHBIX CXEM)

Jlns maHHOM OaJKK PacKPhITh CTATHUECKYIO HEONIPEASTMMOCTh, IT0100paTh U3 YCIOBHS IPOYHOCTH B
Ka4yecTBE MONEPEYHOro JIBYTaBPOBLIi npoduib, ecnu [6]=160 Mlla.

s,.r.é?.{?f;‘Tr M2t v

1 PYyyyeyey \

1t 7l Fed kM £ i A \j
- T — Ter — T P e

Kpurepun ouenku:

2 Gayna - eclii caMOCTOSTEIbHAs 3a/1aya BBITIOJHEHA MpaBuiIbHO B 00beMe 70-100%. 1 G6amn - ecnu
CaMOCTOSITeNIbHASL 3a/lada BBIMOJHECHA TMpaBWwibHO B o00beme 40-70%, 0 OamioB - eciou
CaMOCTOSITEeNIbHAs 3a/1a4a BIIMOJIHEHA MPAaBHILHO B ipeaenax 0-40%.

10.2.21. KoMmieKT 3aganuii AJ1s1 JJa0OpPaTOPHO-NPAKTHYECKOT0 3aHATHA Ne6

Tema: «Onpenenenne MOMeHTA 3alleMJICHUSI OJHONPOJIETHOM, CTATHYECKH
HeonpeaeJnMon 0aaKm»

Bapuant 1 (u emie 14 BapuaHTOB ¢ pa3HOOOpA3HEM YCIOBUN HArpyKEHHUSI)

DKCIEPUMEHTAIBHO U TEOPETHUCCKH OIPEACIUTh 3HAYCHHE MOMEHTA 3aIl[EMIICHHUS OHOIIPOJICTHOM
cTaThdecku Heompeaenumon Oanku, eciu Fi1=1,5kr, F>=2kr, 11=300mm, 1>=700mm, lo=600mm.
CpaBHHTB PE3yJIbTaThl M CICIaTh BHIBOIBI.

=800 ru |
Zi = »| UEAPHUDHO
HOCSUHCHEL | o Io NOdSUNCHAR
B falelibiite = =
MIAPHUDHO HEROOSLNCHIR
Qi=1xl_\
g_:' ' 2 Hodsecku
[ ! I ¢ spysamu
(Q2) U
e
uRduKamop
¥ ugcosozo MunRg (Ql) v t'; Pasuepr cegenns
a a F1} F
domornumenswsie | ] =
nodescry I i
- > = b=40 Aeut
4]

Kpurepuu ouenku:

2 bayia - eclii CaMOCTOSTeIbHAs 3a/1ada BBITIOJHEHA MpaBmibHO B 00beme 70-100%, 1 Gamn - ecnn
caMOCTOSITeNTbHAS 3ajlada BBIMOJHEHA TMpaBWwibHO B o0Beme 40-70%, 0 OamwioB - eciou
caMoCTOsITeNIbHAs 3a7ja4a BBITIOJHEHA MpaBuiibHO B mipenenax 0-40%.
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10.2.22. KoMnjieKT 3aJaHuii 11 NIPAKTHYECKOr0 3aHATHA Nel6
Tema: «Pacuer cTaTHYeCKH HeoNpeaeTuMbIX PaM NPH U3rude»
BapuanT 1 (1 eme 24 BapuanTa ¢ pa3HOOOpa3UEM PaCUETHBIX CXEM)

Jlis 1aHHOM paMHOM KOHCTPYKIMH NOI00paTh M3 YCIOBUS MPOYHOCTH B KAYECTBE IMOMEPEUYHOTO
CEUCHUS HJIEMEHTOB JIBYTaBPOBBIA MPODUIIL, €CITU )KECTKOCTh CEUCHUN BCEX JIEMEHTOB OJMHAKOBA

El
[?"J =1, [c]=160 MIla. Onpenenuts TOPU30HTAIBHOE MEPEMEILLIEHUE Y3JIOBBIX TOYEK U MIOCTPOUTH

C
MIPUMEPHBIN BUJT YIIPYTOi TUHUH PaMBI.

a=1m F=20kH

20

777
Kpurepumn ouenku:
2 Gayia - eclii caMOCTOSTEIbHAs 3a/1aya BBITIOJHEHA MpaBwibHO B 00beme 70-100%, 1 Gamn - ecnu
CaMOCTOSITeNIbHASL 3a/lada BBIMOJHECHA TMpaBWwibHO B o00Beme 40-70%, 0 OamioB - eciou
CaMOCTOSITENIbHAS 3a/1a4a BIMOJIHEHA MPAaBHILHO B ipeaenax 0-40%.

10.2.23. KoMmieKT 3aJaHMii /151 MPAKTUY€CKOro 3ausiTusi Nel7
Tema: «OnpenesieHue HANPSKEHUH ¢ MOMOLIbI0O Kpyra Mopa»
Bapuanr 1 (u eme 24 BapuaHTa ¢ pa3HOO0Opa3HeM pPaCUETHBIX CXEM)

B crepikHe ¢ IIOmanpio momepedHoro cedenums A=5x10* M2, pactarusaemom cuioii F =50 kH,
OTIPENIETUTh C MOMOIIBI0 Kpyra Mopa HOpManabHOE M KacaTelIbHOE HANpPsHKEHWs, BO3HUKAIOIINE Ha

o
IUIOLIA/IKE, HAKJIIOHEHHOM MO/ YIJIOM 30"k HONIEPEYHOMY CEUEHHIO CTEPIKHS:

F‘

f
|
!
i
|

~

v

Kpurepuu onenku:

2 bayia - eclii CaMOCTOSTeIbHAs 3a/1ada BBITIOJHEHA NMpaBwiibHO B 00beme 70-100%, 1 G6amn - ecnn
CaMOCTOSITeNTbHAS 3aJlada BBIMOJHEHA TMpaBWwibHO B o00Beme 40-70%, 0 OamwioB - eciou
caMoCTOsITeNIbHAs 3a]ja4a BBITIOJHEHA MpaBuiIbHO B mipenenax 0-40%.
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10.2.24. KomnjiekT 3aiaHuii AJ1s 1a00PaTOPHO-NIPAKTHYECKOIr0 3aHATHS NeT
Tema: «Onpenesnenue nepeMenieHnii CBOOOHOT0 KOHIIA IOMAHOT0 Opyca»

Bapuant 1 (1 enie 14 BapuaHTOB ¢ pa3HOOOpa3HeM YCIOBUN HArPYKEHHUSI)

DKCHEPUMEHTATIBHO U TEOPETHUYECKU OMPEICIUTh TOPU3OHTAILHOE, BEPTUKAIBHOE MTEPEMEIICHUE U
yroJi IOBOPOTa CBOOOIHOTO KOHIIA JioMaHoro opyca, eciau F=10H, 1I=600mMM. CpaBHUTB pe3ysbTaThl

u cacjiaTb BbIBOABI.

. /’)I\,‘-\ 3 —umduxamop yer08020
HPoCMPaNC IEERHBLT -

. = HEPEMELYSHUR
Aomanwdi 6pye E pemey
OROPHAR =
cmotiva =
200 M n
o 2
—UHOUKAMD,
\‘I am gl

20PUSORMATEROZ0
HEPEMENERIA

1 —ﬁﬂduxamop GEPMURATEHEIO

325 mm E nepeMeujerun
l = MU Hodsecka
¢ ZpysoM
650 xm F PasMephbl cedeHHA
_ Y
. X
i
a
d =20 s
—

Kpurepuu ounenku:

2 Oayuta - eclid caMOCTOSITeNIbHAs 3a/a4a BHITIOJIHEHA MTpaBUiIbHO B 00beme 70-100%, 1 6amn -

CaMOCTOSATENIbHAsT 3ajladya BBINIOJHEHA TmpaBuwibHO B o00beme 40-70%, 0 OamwioB -
CaMOCTOSITeNIbHAS 3a/1a4a BBINOJHEHA MpaBuiIbHO B mipeaenax 0-40%.

10.2.25. KoMmnJieKkT 3aiaHuii 11 NPaAKTHYeCKOro 3aHsaTus Nel§
Tema: «Pacuer Ha MPOYHOCTDb B YCJIOBHSAX CJIOKHOI'O COIIPOTUBJIICHUS>

Bapuant 1 (u eme 24 BapuaHTa ¢ pa3HOOOpa3UEM PaCUCTHBIX CXEM)

€Clin
cClin

JInst TaHHOM KOHCOJIBHOM pambl, U3TOTOBJIICHHOW W3 €JUHOTO MPYTKa MPSMOYTOJIBHOIO CEYEHHsS H
Harpy>keHHOM MHpPOCTPAaHCTBEHHOW CHCTEMON CHJ, MOJ00paTh M3 YCIOBHUS HPOYHOCTH pa3Mephl
npsiMoyrojibHOro cevueHust h u b. TlpunaTe BenmmuuHy nomyckaemoro HampsbkeHus [o] = 160 MIla,

h/b =2.
=T™

T e

Kpurtepuu onenkn:

2 GaJia - eciM cCaMOCTOSITeNIbHAS 3a/1aua BBITIOJIHEHA TPaBMWiIbHO B 00beme 70-100%. 1 G6amn - ecnu
caMOCTOsITeNIbHAS 3ajJada BBINIOJIHEHA TMpaBWwibHO B o0beme 40-70%, 0 OawioB - ecim

CaMOCTOATCIIbHAA 3a/iava BBIIIOJIHCHA ITPABUJIBHO B IIpCAcIax 0-40%.
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10.2.26. KomniekT 3aanuii 1j11 NPaAKTHYECKOro 3aHATHA Nel9
Tema: «IIpoeKTHPOBOYHBIN PACYET CKATHIX CTOCK HA YCTOMYMBOCTH»
Bapuanr 1 (u eme 24 BapuaHTa ¢ pa3HO00Opa3HeM paCUETHBIX CXEM)

Croiika gmuHod {=1 M C IIApHUPHO ONEPTHIMU KOHIAMH M MPOMEKYTOYHON IIApHUPHOU OMOpOit
nocepenune cxumaercs cuioi F=20 xkH. IlonoOpare BenmuunHy pasMepa @ MONEPEYHOTO CEUeHHs
CTOMKH, 00ECIIeYnB €€ YCTOHYMBOCTh, €CIIM JOIyCKaeMoe HampsbkeHue Ha cxkatue [6].=160 MIla.
Jlist CIpOEKTUPOBAHHOM CTONWKU ONPEICTUTh BEIUYHMHY KPUTHUECKOW CHIIbI M K03 duumeHT 3anaca
YCTOHYUBOCTH.

F=20kH
V
2 0.2a
Loosw | :
7 =Ua M H=7
\
_4%/2 2
| | Ll —
5=05w | / s X
J
e
a

Kpurepun ouenku:

2 Gaia - eciM caMOCTOSTENIbHAS 3aJlaya BBITIOJIHEHA MpaBMIbHO B 00beMe 70-100%. 1 Gamn - eciou
CaMOCTOSATENIbHAs 3ajJada BBHINIOJIHEHA TMpaBWwibHO B o0beme 40-70%, 0 OamioB - eciu
CaMOCTOSITeNIbHAS 3a]]a4a BBITIOJHEHA MpaBuiIbHO B mipenenax 0-40%.

10.2.27. KoMmnJieKkT 3aiaHuii 1Ji NPaKTHYECKOro 3aHsaTusa Ne2(
Tema: «Pacuer c:KaTbIX CTOEK HA YCTOMYUBOCTH 10 KOG PUUHEHTY @»
Bapuanr 1 (4 eme 24 BapuaHTa ¢ pa3HO00pa3HeM pacUueTHBIX CXEM)

JUId IEHTpaJIbHO CXKATOTO CTEPKHS C Pa3IMYHBIMU YCIOBHSMM 3aKPEIUIEHHS B IUIOCKOCTIX XZ U YZ,
M3rOTOBJIEHHOI'O M3 MaTepHalia ¢ J0IycKaeMbIM HampsbkeHueM Ha cxarue 160 MIla, onpenenuts
BEJIMYMHY JIOITYCKAaeMOM CHUJIBI C TOMOIIIBIO KOG GHUIMEHTA TPOAO0IbHOTO U3ruba.

AZ AZ
F F
Y
A ar—'-lE y A (0] A (0]
= A 0 1,00 120 | 045
‘ 20 | 0,9 130 | 0,40
~y x [40 | 092 140 | 0,36
A <]i 60 | 0,86 150 | 0,32
= 70 | 0,81 160 | 0,29
"~ 80 | 075 170 | 0,26
~ X )T =1 =188.5 cm? |20 | 069 180 | 0,23
Y R BRSO 100 | 0,60 190 | 0,21
AN A=37.7 cm? 110 | 0,52 200 | 0,19

Kpurtepuu onenkn:

2 Gaiia - eciM cCaMOCTOSITeNIbHAS 3a/1aya BBITIOJIHEHA TIPaBMIbHO B 00beme 70-100%. 1 G6amn - ecnu
caMOCTOsITeNIbHAS 3ajJada BBINIOJIHEHA TMpaBWwibHO B o0beme 40-70%, 0 OawioB - ecim
caMoCTOsITeNIbHAs 3a7ja4a BBITIOJHEHA MpaBuiIbHO B mipenenax 0-40%.
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10.2.28. KoMIuieKT 3aaHuid JJIs1 IPAKTHYecKOoro 3ausaTus Ne21
Tema: «Pacuer C:xaTBHIX CTOCK HA IPY30M0ABEMHOCTD 110 YCTONYHUBOCTH
Bapuanr 1 (u eme 24 BapuaHTa ¢ pa3HOOOpa3HeM paCUETHBIX CXEM)
Croiika, uMmeromas IMONEepevyHoe CceueHue B BHUAEC ABYX MiBeiuiepoB Ne 12, HarpykeHa oceBoi

ckumaromieir Harpyskoud F. Marepuan croiiku Ct2 ¢ [O' ]2140MH61 VYcnoBus 3akperuieHust
OJIMHAKOBBI B IJIOCKOCTSX XOZ U YOZ.

z
F Tlonepeskoe cedeHie
L_;_% crofixi
' e Yoe
3.5M _ L
N e
liseanep
N4 X
35m "
; ¥y
0 -
X = — 4= =+ —
X
peremd

Tpebyercs onpenenurs:
a). PaccrosiHme «X» MeX/1y BETBSIMH CTOMKH, 00CCIICUNBAIOIICE PABHOYCTOWYMBOCTh KOHCTPYKIIUH.
b). BenuuuHy J0myckaeMoil Harpy3Ku, UCIOIb3Ys KO3 OUIMEHT MPOIOIBHOTO U3rHba.
C). BenmuumHy KpUTHYECKO# CHITBI M KOO QHUIIMEHT 3araca yCTONYUBOCTH.

Kpurepun onenku:
2 GaJia - eciM caMOCTOSTENIbHAS 3aJlaya BBITIOJIHEHA MpaBuiIbHO B 00beme 70-100%. 1 Gamn - eciou

CaMOCTOSATENIbHAS 3ajJada BBHINIOJIHEHA IMpaBWwiIbHO B o0beme 40-70%, 0 OamioB - eciu
CaMOCTOsITeNIbHAS 3a]]a4a BBITIOJHEHA MpaBuiIbHO B mipenenax 0-40%.

10.2.29. KoMmniekT 3aiaHnuii 115 1a00pPaTOPHO-NIPAKTHYECKOT0 3aHATHS Ne§

Tema: «Onpenenenne nepeMeieHu B CTATHYECKH HeoNpeAeTUMOM 3aMKHYTOM
KOHTYpe»

Bapuant 1 (u emie 14 BapuaHTOB ¢ pa3HOOOpa3HeM YCIOBUN HATPYKCHHSI)

a-=-318un¥ npasvii-urduxamop-
20PUIOHMATEHOZ0-NEPEMelyeH A

Tesulii-uHIuRamMOop
EOPUIOHMATOHOEO g=x
HepeMenerHua' =

318 m

ﬂ.

Pasmeprr-cegenna’

Hepeuaiiieqiia L.
peneryenat =, Y
= X
; T
HogdgerKa-c-2/3d il — _
i 1 - T b=50-114%

3KCHCpI/IMCHTaHBHO U TCOPCTHUYCCKU OMNPCACINTb 3HAUCHUA T'OPU3OHTAJIBHOIO U BCPTHUKAJIBHOI'O
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NEPEMELICHU B CTAaTUYECKU HEONPEAECIMMOM 3aMKHYTOM KOHType. CpaBHUTH pe3yibTaTbl U
CEJIaTh BBIBOJBI.

Kpurepun onenku:

2 Gaina - ecliu caMOCTOSATEIbHAs 3a/1aya BBITIONHEHA npaBuibHO B 00beme 70-100%, 1 Gamn - ecnu
CaMOCTOSITeNIbHASL 3a/lada BBIMOJHEHA TMpaBwibHO B o00beme 40-70%, 0 OamioB - eciou
CaMOCTOSITeNIbHAsI 3a/1a4a BHIIMOJIHEHA MPAaBIIIBLHO B ipeaenax 0-40%.

10.2.30. KoMIuieKT 3aaHuid JJIs1 PAKTUYECKOro 3aHsiTus Ne22
Tema: «PacyeTr Ha NIPOYHOCTH NPH NOBTOPHO-NIEPEMEHHBIX HATPY3KAX»
Bapuanr 1 (u eme 24 BapuaHTa ¢ pa3HOOOpa3HeM paCUETHBIX CXEM)

VY4acTok Bajla C KOHLEHTPATOPOM HANpsDKEHUI B BUJAE BBITOYKM I10/IBEPraeTcs COBMECTHOMY
NEUCTBUIO M3rM0a M Kpy4deHHA. 3HaueHHE HM3rHOaroIiero MOMEHTa H3MEHSETCSl B JMara3oHe:

ML“aX =0,8xHwm, ME”” =-0,8kHM, xpyrsmero momenra — er:;ax =2 xHw, Mgn =0. 3HaueHwus

D-d
. Bax usrorosiieH u3

reomMeTpuueckux pasmepos Basa: D =55 mm, d =50 mm, r =2 mm, t =

cramn 40XH ¢ MeXaHMYECKMMHU XapaKT€PUCTHKAaMHU: o, =1000MIla, o, =800MIla, O-

1=400 MIla, t, =390MIIa, t-1= 240 MIla. TpeGyercs omnpeneiauTb KodhPUIHEHT 3amaca Io

BBIHOCJIMBOCTM M 10 TEKY4eCTH M CJieJaTh BBIBOABI O HauOOJIee BEPOSTHOM MEXaHU3ME
paspyuieHusl.

r

MKF]/k ) f\ )/MKD

M

'Cl‘ _ D’/\ u

MOHKAS 00MOoYKa / Vs

Kpurepumn ouenku:

2 Oanya - eclM caMOCTOATENbHAs 3a/1aua BbINOJIHEHa NMpaBuwiIbHO B 00beMe 70-100%. 1 Gamn - ecnu
caMOCTOsITeNIbHAsl 3ajjaya BBIMOJIHEHAa MpaBWIbHO B o0beme 40-70%, 0 OamioB - ecnu
CaMOCTOsITeNTbHAs 3a/1a4a BHIITOJIHEHA MPaBIIILHO B ipeaenax 0-40%.

10.2.31. KoMmjieKT 3aJaHuii AJ151 MPAKTUYECKOro 3aHsaTus Ne23
Tema: «Pacuer Ha MPOYHOCTH MOAMOTOPHBIX 0AT0K»
Bapuant 1 (u eme 24 BapuaHTa ¢ pa3HOOOpa3uEM PaCUCTHBIX CXEM)

Ha koHCOJIBHOM ydacTKe JIBYXOIOpPHOM Oasiku, M3roToBiieHHOW u3 nByTtaBpa NelO, ycTaHoBiIeH
anektpoasuratens Becom F=0,2 kH. UYwucno o6oporos »snexrpoasurarenss N=600 o6/MuH.
AMIUTUTYTHOE 3HAYCHHE [IEHTPOOCIKHOM CHITBI, BO3HUKAIOIIEH pu BpaimeHuu potopa Fo=0,2F.

Fosint L !

WiN T C% 1

=05 M l =

[Tpon3BecTn MPOBEPOUHBINA pacueT Ha MPOYHOCTh MOJMOTOPHOM OAJIKM M ONpeNeIuTh 3HaueHue {,
IpU KOTOPOM BO3MOXHO HACTyIUIeHHEe pe3oHaHca. CONpOTHBIEHHEM Cpelbl IpeHeOpeub.
Jlonyckaemoe HanpspbkeHue [6] npuHsaTh paBHbIM 160 MIIa.
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Kpurepumn onenku:

2 Oanya - eciM caMOCTOATENbHAS 3a/]aua BINOJIHEHA MpaBWiIbHO B 00beMe 70-100%. 1 Gamn - ecnu
caMOCTOsITeNIbHAsl 3ajjaya BBIMOJHEHA TMpaBWiIbHO B oO0beme 40-70%, 0 OamioB - ecnu
CaMOCTOATEIIbHAS 3a7a4a BBIITOTHEHA MPaBIIIbHO B nipezaenax 0-40%.

10.2.32. KoMIUIeKT 3aaHuid I IPAKTHYECKOro 3aHsaTus Ne24
Tema: «PacyeT Ha NIPOYHOCTH M KECTKOCTH 0AJIKM NPH MONEPEYHOM yaape»
Bapuanr 1 (u eme 24 BapuaHTa ¢ pa3HO00Opa3HeM pacUETHBIX CXEM)

Ha 3amannyto 6anky ¢ BeicoTel H=0,5u cBOOOAHO TMamaeT aOCOIIOTHO JKECTKOE TEIO Maccod M.
[TorepeuHoe ceueHue OallKW COCTABHOE — COCTOHMT W3 YETHIPEX CTAIBHBIX PAaBHOOOKHX YTOJIKOB
Nel0, cBapeHHbIX Mexay coOoi. OmnpenenuTs AONYCTUMYIO BEJIMYMHY MAacChl NaJaloIEro Teia

[m, npu  KoTopo Oymer oOecrieueHa TPOYHOCTh OalKd, €CIIH [(7 ]2160MH61,

5
E=2-10Mlla. [IpoBepUTh BBIMOJIHEHUE YCIOBHUS KECTKOCTH, TPUHSB [5]=3MM Maccoit
Oanku peHeOpeyb.

=]

M ™

T

™ |05m

Kpurepumn ouenku:

2 GaJia - eciM caMOCTOSTENIbHAS 3aJlaya BBITIOJIHEHA MpaBMIbHO B 00beMe 70-100%. 1 Gamn - eciou
CaMOCTOSAITENIbHAS 3ajJada BBHINIOJIHEHA TMpaBWwiIbHO B o0beme 40-70%, 0 OamioB - eciu
CaMOCTOsITeNIbHAS 3a]]a4a BBITIOJHEHA MpaBuiIbHO B Tipenenax 0-40%.

10.2.33. Kommiekr 3aga4 aas PI'P Nel

Homep Bapuanta ans Bcex PI'P mpeacraBnser coboif Tpex3HauHOE YHUCIO, KOTOPOE Ha3HAYaeTCs
npenojasareneM. Kaxxaas nudpa umeer BapuaTUBHOCTh, paBHYI0 10, 1 onpesesseT yKa3aHHYIO FPYIILY
JaHHBIX.

3agaua 1.1.

Tema: «IlocTpoeHue YMIOP BHYTPEHHUX CHJIOBBIX (AKTOPOB NMPH PACTKEHHU-CHKATHI
CTep:KHen»

Bapuant 001.

JUis cTymeH4aToro CTepKHs, PabOTalOIIEro B YCIOBHUSX PACTSDKEHHS-CXKATUs, MOCTPOUTH BIIOPY
BHYTpeHHeH npoaoibHOoM cuiibl N.

ll [2 13
q
‘—--4-—---
/3
A F, F,” F
A ——C 0 O
1
g )
N\
CJI CJZ 613 \?'1_

I'me: F1=20xH, F>=10xH, F3=30kH, q=20xH/M, 11=0,8Mm, I2=1,5Mm, 13=1,2M, a1=0,5M, a2=1,4Mm, a3=0,7m.
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Kpurepumn onenku:
2 Oamia - eclld CaMOCTOSITENIbHAS 3a/1aya BBIMOJHEHA MpaBWIbHO B oO0beMe 70-100%, 1 Gamn - ecnm

caMOCTOsITeNIbHAsl 3a/la4ya BBINOJIHEHA MPpaBUIbHO B 00beMe 40-70%, 0 GamioB - eciu caMOCTOSITeNIbHAs
3a/1aua BBITIOJIHEHA MTpaBWiIbHO B Tipenenax 0-40%.

3agaua 1.2.
Tema: «IlocTpoeHne MIOP BHYTPEHHUX CHIIOBBIX (P)AKTOPOB NMPH KPYYE€HUH BAJIOB»

Bapuant 001.

Jns Baya, 3aKJIIOYEHHOTO B MOJIIMITHUKA W paOOTAIOLIEro B YCIOBUSX KPYUEHHs], IOCTPOUTH SMIOPY
BHYTPEHHETO KPYTSAIIero MoMeHTa Mg, mpeBapuTebHO BBIYUCINUB 3HaY€HUE MOMEHTa Mo U3 ycIoBHs
paBHOBECHS.

/ LLLLL VA
{ { ( ( 00—

SV n\\J \\J7”

a, a, a,

[Mpunsare: M1=1,6xkHm, M1=2xkHwm, M1=2kHM, m=8xkHwm/m, a1=0,5M, a2=0,3m, az=0,2m.

Kpurepumn ouenku:

2 Oara - eclid CaMOCTOSITeJIbHAS 3aj1aya BBIMOJHEHA MpaBWIbHO B oO0beMe 70-100%, 1 Gamn - ecnwm
CaMOCTOSITeNIbHAS 3a7]a4a BHITIOJHEHA MpaBwiIbHO B 00bemMe 40-70%, 0 GayioB - eciii CaMOCTOSITEIIbHAS
3a/1aya BBINIOJIHEHA MTpaBUIIbHO B Tipeaenax 0-40%.

3agaua 1.3.
Tema: «IlocTpoeHne NM0OP BHYTPEHHUX CHIIOBBIX (pAKTOPOB NMPHU U3rude 6aI0K»

BapuanT 001.

JIist ABYX CTaTHYECKH OMpPENeMMBIX OaJloK, padOTaroluX B YCIOBHUSX IJIOCKOTO mM3ruba: cxema Nel —
0anka ¢ JKeCTKUM 3aimieMieHueM, cxema No2 — Ganka Ha JBYX OMOpax, MOCTPOHUTH DMIOPHI BHYTPEHHUX
CUJIOBBIX (hakTOpOB. J[JIs1 ABYXOMOPHON OaJIKK TTPEIBAPUTEIHHO BEIYUCINUTD PEAKIIMH OTOP.

29
@ D
] 2q |
EREER
a, ‘ a, | a a, as
| |

[Mpursite: F=30xkH, M=40xHwm, q=20xH/M, a1=0,5M, a2=0,4m, a3=0,6M, a4=0,5m, as=0,6M™.
Kpurtepun onenkmu:

7-8 OayuioB - eciiM caMmoOCTOsITeIbHAs 3ajaya BBINOJIHEHa mpaBwibHO B o0beMe 80-100%. 5-6 GamnoB - ecnu
CcaMOCTOSITEeIbHAS 3a/1a4ya BBINIOJHEHA MpaBMiIbHO B 00beMe 60-80%. 3-4 OGasa - ecnu camocTosITEeIbHAs 3a1a4a
BBITNOJIHEHA MPaBUIIbHO B 00beme 40-60%. Eciiu camocTosTebHast 3a7ada BhINOJIHEHA MPABHUIIBHO MEHEEe, YeM Ha
40%, paboTa He MpUHUMAETCs, BO3BpAILACTCS HAa UCTIPaBIICHHE.
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3agaua 1.4.

Tema: «IlocTpoeHue dMIOP BHYTPEHHUX CHJIOBBIX (AKTOPOB ISl IVIOCKHX PaM»

Bapuant 001.
q
111 L G |F
4
S ]
M ] ~
fan 713+ 44"
[|F Be
e

Cxema 1 Cxema 2
[Mpunste: F=30kH, M=40xHwMm, q=20xH/™m, a1=1,5m, a2=2m, a3=0,6Mm, 1=0,5m.

Jlis ABYX CTaTUYECKH ONPEAEIUMbIX paM, padOTalOIIMX B YCIOBHX IUIOCKOro niruba: cxema Nel — pama
C JKECTKMM 3aliemicHueMm, cxema Ne2 — pamMa Ha JABYX IIAPHUPHBIX ONOpax, MOCTPOUTH BIIOPHI
BHYTPEHHUX CUJIOBBIX (PaKTOPOB. J[J1s1 IBYXONOPHON paMbl PEABAPUTEIILHO BEIUUCIUTh PEAKIUH OIOP.

Kpurepun ouenku:

8-10 GamioB - ecau caMOCTOSTENIbHAS 3a7a4a BBIMOJHEHA paBuiabHO B o0beMe 80-100%. 6-7 Gamios -
€CIIM CaMOCTOSATEIbHAs 3aJava BBIIOJIHCHA MpaBUibHO B 00BeMe 60-80%. 4-5 OGammoB - ecnm
CaMOCTOSITeNIbHAsI 3a/ladya BBINOJHEHA NpaBWiIbHO B 00beme 40-60%. Ecnmu camocrositenbHas 3amgadya
BBITIOJIHEHA MPABHIILHO MeHee, ueM Ha 40%, paboTa He MPUHUMAETCSI, BO3BPAIIIACTCS HA UCTIPABIICHHE.

3agaua 1.5.

Tema: «IlocTpoeHne 3MOP BHYTPEHHUX CHJIOBBIX (PJAKTOPOB HA MPOCTPAHCTBEHHOM
CTEpPKHEBOM crUCTEMe»

Bapuant 001.
Jnst HAarpy»KEHHO#H MPOCTPAHCTBEHHOM paMbl, COCTOSILICH M3 TPEX OSJIEMEHTOB, MOCTPOHMTH DIFOPBI
BHYTPCHHHX CHJIOBBIX (hakTOpoB. IJIHA BCEX JIEMEHTOB OJMHAKOBA M paBHa [ .

Y 4
LS
Y

fi

&

/
Fs

L@

7

[Mpunsate: F1=5xH, F2=2xH, Fs=5xH, F4=3xH, Fs=1xH, Fs=0, q1=0, g2=2xH/™m 1=0,6Mm.

&

Kpurtepun ouenkmu:
5-6 OayTOB - eciM caMOCTOSTENbHAS 3aJ1avya BBIMOJTHEHA PaBIbHO B 00beMe 80-100%. 4 Oamia - ecu
CaMOCTOSITeNIbHAS 33/la4a BBIIIOJIHEHA MPaBMWIbHO B 00beMe 60-80%. 2-3 6aioB - eclii caMOCTOSITENbHAS
3aJlaya BBIMIOJIHEHA PaBHIbHO B 00beme 40-60%. Ecnu camocTosiTenpHas 3aja4a BHIITIOJHEHA PAaBUIIBHO
MeHee, yeM Ha 40%, paboTa He IPUHUMAETCS, BO3BPAILIAETCS HA UCIIPABIICHHUE.
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10.2.34. Kommuiekr 3aga4 ajasa PI'P Ne2
3agaua 2.1.
TeMa: «Pacqu Ha l'lpO‘IHOCTL " KECTKOCTHb CTyHeH‘laTOFO 6pyca»

Bapuant 001

CryneHuaThlii CTaJbHON OpyC KpPYIJOro MOMEPEYHOTO CEYCHMS HArpyXKeH CHIIaMH, HalpaBiIeHHBIMHU
BI1OJIb ero ocu (cxema — PI'P Nel, 3agaua 1.1).

[IpuHAB Ha WCXOOHOM CXE€ME COOTHOIIEHHE IUIOMIAAEH KPYIJbIX IIONEPEYHBIX CEYEHHM 110
MIPOHYMEPOBaHHBIM y4dacTkam Opyca: A1=A, A=A/2, A3=A/3, nogobpaTh U3 yCIOBUS MPOYHOCTH [A] —
JOMYCKaeMyl0 IUIOMIa b IONEPEYHOro cedeHus. [IpoBepHTh BBHINOIHEHHE YCIOBUS KECTKOCTH.
CrpoexkTupoBaTh OpyC paBHOT'O CONPOTUBIICHUS U MPOBECTH 0OOCHOBAHHE €0 YKOHOMUYHOCTH.

/ / /

1 2 3
q
»-—--4-—-‘—-
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AF, F,7 F,
v —0 O O
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A 2
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(ll Liz (]3 \v.i-

IMpunste: F1=20xH, F>=10xH, F3=30xH, q=20xH/Mm, 11=0,8Mm, 12=1,5Mm, 13=1,2M, a1=0,5Mm, a>=1,4m,
a3=0,7m. Matepuan Crans 40, 6:=340MIIa, n+=1,8.

Kpurepun onenku:

8-10 GamioB - ecau caMOCTOSTENIbHAS 3a7a4a BBIMOJHEHA TpaBuiabHO B o0beMe 80-100%. 6-7 Gamios -
€CIIM CaMOCTOsATEIbHAs 3aJava BBIIOJIHCHA MpaBUiIbHO B 00BeMe 60-80%. 4-5 OGammoB - ecnm
CaMOCTOSITeNIbHAsI 3a/ladya BBINOJHEHAa NpaBWiIbHO B 00beme 40-60%. Ecmu camocrositenbHas 3amaya
BBITIOJIHEHA MPABHIIBHO MeHee, ueM Ha 40%, paboTa He MPUHUMAETCs, BO3BpAIlaeTCsl Ha UCIIPaBJICHUE.

3agaua 2.2.
Tema: «PacueT cTaTHYeCKH ONpeIeIMMbIX CTEP;KHEBBIX CHCTEM HA MPOYHOCTH)

Bapuant 001

AOCOIOTHO JKECTKHH Opyc, IMIapHUPHO 3aKPEIUIEHHBIX B OJIHOM TOUKE, YAEPKUBAETCS B TOPU3OHTATBHOM
MOJIOXKEHUH C TOMOIIBI0 /1e(OpPMUPYEMOro CTEp)KHSI 3aJaHHOW IUIOMAAM IONEPEYHOro cedyeHus A.
OrmpenenuTh U3 YCIOBHS IPOYHOCTH Ae(OPMUPYEMOTO CTEPIKHS BEIUYUHY JOIycKaeMoit Harpy3ku [F].

Mpuaats: a=0,4m, a=30°, k=1,5, A=6x10"*M?, 6:=260MI1a, n;=1,6.

Kpurtepuu onenkn:

4 Qamna - eclid cCaMOCTOsATeNbHAs 3a/a4ya BBIMIONHEHA MpaBuibHO B o0beme 70-100%, 3 Gamna - ecnu
CaMOCTOSITeNIbHAs 3a/1aya BHITIOJHEHAa MpaBMIbHO B 00beme 40-70%, 2 Gamna - ecnu caMOCTOSITENbHAS
3ajlaya BBIMOJHEHA TNpaBwibHO B mpenenax 0-40%. Ecmm camocTosTenpHas 3ajada  BBITIOJTHEHA
MpaBWIbHO MeHee, yeM Ha 40%, paboTa He MPUHUMAETCsI, BO3BpAIlaeTCs Ha UCIIPABIICHUE.
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10.2.35. Kommiekr 3agau ajag PI'P Ne3

3agaua 3.1.

Tema: «Onpene.uenne rIaBHBIX HEHTPAJIBbHBIX MOMECHTOB HHEPIHUUA CI0KHOI'0 CCUCHUA
Bapuant 001

Ceuenuie cioKHOM (QOPMBI SBISETCS MOMEPEUHBIM CEUYEHUEM HEKOTOPON HArpy>KEHHOM KOHCTPYKLIHUU.
Jlns pacdera B JajgbHEWIIEM 3TOM KOHCTPYKLIMHM HA MPOYHOCTh M KECTKOCTh HEOOXOJIMMO OMpPENeIUuTh
MIOJIOKEHUE TIJIABHBIX LEHTPAJIbHBIX OCEM M 3HAYEHUs TIJIaBHBIX LIEHTPAJIbHBIX MOMEHTOB HHEpPLUU

CJIOKHOI'O CCUCHUA.
% ‘

ka

A
!

[Mpunsate: k1=0,9, k3=0,3.

Kpurepun onenku:

5 Oa/IoB - eciaM caMOCTOSsITENIbHAS 3a/iaya BBINTONIHEHA NpaBuibHO B 00beme 70-100%, 4 Gamna - ecinu
CaMOCTOSATEIIbHAS 3a/1aya BBINOJHEHA paBuiIbHO B oO0beMe 40-70%, 2-3 Gaia - eciiv caMOoCTOsSTeIbHAs
3a/la4a BBIMOJTHEHA TNpaBwibHO B mpenenax 0-40%. Ecmum camocTtosTenbHas 3ajada BBITIOJTHEHA
MpaBUILHO MeHee, ueM Ha 40%, paboTa He MPUHUMACTCSI, BO3BPAIIIACTCS HA UCIIPABIICHHE.

3agaua 3.2.
Tema: «PacyeT Ha MPOYHOCTH U KECTKOCTh 0AJIOK MPHU MJIOCKOM NONEPEYHOM HU3rude»

Bapuant 001
Ili1an pemeHus

1. Berueptuth B MacmTabe Oanky Ha JByX ONOpax C MOCTpoeHHBbIMU smopamu Qy u My (B3sTh u3 PI'P
Nel, 3agaua 1.3, cxema Ne2).
2. Jlnsa Oanku, M3rOTOBJIEHHOW M3 IUIACTUYHOTO MaTepHaia, MoJo0paTh M3 YCIOBUS IMPOYHOCTH
aByTaBpoBoe, npsimoyrosbHoe (h/b = 2) u kpyrinoe ceuenus, npunss [ o] = 160 MITa. [late 3akiroueHue o
paMoOHATBHOCTH (POPMBI CEUEHUS 110 pacxoly MaTepHaa.
3. Jns Oanku, W3rOTOBIEHHOM W3 XPYNKOrO Marepuana, ONpeaeluTh W3 YCIOBUS MPOYHOCTH
XapakTEepHBIA pa3mep [a] CI0KHOTO TOMEepeyHOro cedeHus (M3 3amayu 3.1), mpeaBapUTeNIbHO PEIIUB
BOIPOC O €r0 PariOHAIILHOM MOJIOKEHHH.
4. OnpenenuiB mepeMeNIeHUs] He3aKPETUICHHBIX TPAHWYHBIX CEUEHH, M300pa3uTh MPHUOIMKEHHBIA BH]
OCH M30THYTOM OQJIKM M MPOBECTHU MPOBEPKY KECTKOCTU OAJIKU JIBYTaBPOBOTO CEUYEHUS, MPUHSB [ O | =
(0,0005...0,001) I (rme | — paccTosiHue Mex 1y OnIOpamu).

[IpuHATE 1715 XpYIIKOTO Marepuaa: E=2 -105 MIIa, 6ap=150MIla, 65p=640MIla, N, = 2

Kpurtepuu onenkn:
8-10 GayioB - eciii caMOCTOSTENIbHAS 3a/1a4a BBITOJIHEHA NIPaBIIBHO B 00beme 80-100%. 6-7 Gamios -
€CIIM CaMOCTOsITeNIbHAsL 3ajJaya BBIOJHEHAa MpaBwibHO B oO0beme 60-80%. 4-5 OGamioB - ecnu
CaMOCTOATENIbHAS 3a7ada BBINOTHEHA MpaBWIBHO B o0beme 40-60%. Ecnu camoctosTenbHas 3amada
BBITIOJTHEHA MTPABWIIBHO MeHee, yeM Ha 40%, paboTa He IPUHUMAETCs, BO3BPAIIACTCsl HA MCIIPABJICHUE.
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3agaua 3.3.

Tema: «Pacuer 010Kk PU HATPYKEHHHU B IBYX IIOCKOCTAX)

Bapuant 001

2b

IMpunsate: k1=1, k2=2, k3=3, ka=4, ac=1m, ap=3m, I=6m, d=90mm, 6:=380MIIa; ceuenue D.
Ilnan pemenust

1. Berueptuth B Maciitade 06aiky, H300paKeHHYIO Ha PUCYHKE 10 pa3MepaM, COOTBETCTBYIOIUM CBOEMY
BapHaHTY.

2. ITocTpouTh 3MIOphI H3rMOAIOLINX MOMEHTOB M «uM v

3. OnpenenuTh A0MYCKaeMyl0 Harpy3Ky Ui OalKy KpyrJIoro U MpsiMOYTOJbHOI'O CEYEHUH, OIMHAKOBBIX
10 IIOIIA/H.

4. OneHUTH BIMSHUE BUJA JeOpMalLlUU Ha TPY30I10IbEMHOCTD OAJIKH.

5. OmpenenuTh TONHOE TEpPEMENICHHE CEYeHUs, YKa3aHHOTO IO BAapHAaHTy, I TPSIMOYTOJIBHOTO
npous.

OO01Me TaHHBIE: ‘M‘Z‘F‘-l; E =2-105 MIla; Ny =15.

Kpurtepuu onenku:

8-10 GayioB - eciii caMOCTOSITENIbHAS 3a/1aya BBIMOJIHEHA NPaBIIBHO B 00beme 80-100%. 6-7 Gamios -
€CIIi CcaMOCTOsATeNbHasl 3ajJada BBIIOJIHEHA MpaBuibHO B 00BeMe 60-80%. 4-5 OGammoB - ecnu
CaMOCTOATENIbHAS 3aj7a4a BBINOJTHEHA MpaBWIbHO B o0beme 40-60%. Ecnu camocrosTenbHas 3amaua
BBINOJIHEHA MPABHIILHO MeHee, ueM Ha 40%, paboTa He MPUHUMAETCS, BO3BPAIIACTCS HA UCTIPABJICHHE.

3agaua 3.4.
Tema: « Pacuer 62710k PH COBMECTHOM JAeHCTBHM IJIOCKOI0 M3rnda U pacTsKeHHs»
Bapuant 001

ILnan pewmenus

Hcnonb3ys cxembl Oalku MU CIOXKHOTO CEYEHHMsS M3 3aJaud 3.2 W y4uThIBas JIeWCTBUE MPOAOJIbHOU
pactsaruBaronieit cuisl F:

1. OueHuTh BIMSIHUE TPOIOJILHOM CHITBI HA BEIMYMHY XapaKTEPHOTO pa3Mepa MoMnepeyHoro ceueHus [al;
2. OnpenenuTh BEIUYMHY CMEIICHUSI HEUTPaIbHON OCH MOA JecTBUEM MPOJOIBHOM cuiibl F.
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[Mpunsates: F=30kH, M=40xHwMm, q=20xH/M, a1=0,5M, a2=0,4m, az=0,6Mm, a4=0,5m, as=0,6m, k1=0,9, k3=0,3.

Kpurepun onenku:

5 0ayIoB - €CJIM CaMOCTOSITeNIbHAS 3a/ladya BBIIOJIHEHA MpaBwibHO B 00beme 70-100%, 4 Gamna - ecnu
caMoCTOsITeNIbHAS 3ajaua BBIOJIHEHA TPaBUILHO B 00beMe 40-70%, 2-3 Gamna - eciu caMOCTOSITEIIbHAS
3ajjaua BBIMOJNIHEHA TpaBwibHO B mpexaenax 0-40%. Ecmu camocrosTenbHas 3ajlava BBITIOJTHEHA
MpaBWIBHO MeHee, yeM Ha 40%, paboTa He MPUHUMAETCS, BO3BpAIaeTCs Ha UCIIPABIICHUE.

10.2.36. Kommiekr 3amga4 ajas PI'P Ned

Homep Bapumanta mist Bcex PI'P mpencraBnsier coboil Tpex3HauyHOE YHCIO, KOTOPOE Ha3zHAdaeTCs
npenojaBareneM. Kaxnas nudpa uMeer BapHaTUBHOCTh, paBHyr 10, m ompezenser yka3zaHHYIO
IpymIy JaHHBIX.

3agaua 4.1.

Tema: «Pacuer Ha MPOYHOCTH CTATHYECKH HEONPeAeJTUMbIX CTEPKHEH MPH PACTAKEHUN-
CHARATHI»

BapuanT 001.

!
I

a, aly e Bt 1

I'me: F1=20xH, F>=10xH, F3=30xH, q=20xH/Mm, 11=0,8Mm, 12=1,5M, 13=1,2M, a1=0,5Mm, a>=1,4m,
a3z=0,7m, At=-20°C.

Ha crynenuartslif cranbHOM Opyc KpyIJIOro MONEPEYHOTO CEYEHHs C 3aJaHHBIM COOTHOIIEHUEM
momanei: Ai1=A, Ax=A/2, A3z=A/3 (PTP Ne2, 3amaua 2.1) ycTraHOBWJIM Ha CBOOOJIHOM KOHIIE
BTOPYIO KECTKYIO 33/IEJIKY.

JInisi TIOJTydeHHOTO TaKUM 00pa3oM CTAaTHYECKH HEONPENCINMOTO CTep)KHS TO0J00paTh HOBBIC
pa3Mepsl MONEpPEeYHbIX CEYEHUH U3 YCIOBUS MPOYHOCTH. [IpoaHann3upoBaTh BIMSHUE W3MEHEHHS
KECTKOCTH CTEP)KHS Ha €T0 YKOHOMHYHOCTb.

[TpoBepuTh MPOYHOCTH CTATMYECKH HEOMPEIETUMOrO CTEpXHsS MpPU JOMOJHUTEIHHOM JEUCTBUM
TeMIepaTypbl WM MPH HATMYUH HETOYHOCTH HM3TOTOBJICHWA. [IpuHATH K0d3(dHIMEeHT TUHEHHOTO
pacmupenus o=1,25x10" 1/°C, moayns ynpyroct E=2x10° MI]a.

48



Kpurepumn onenku:

8-10 GannoB - eciu caMOCTOSITEIbHAS 33/]a4a BBIIIOJHEHA MPaBUILHO B 00beMe 80-100%. 6-7 Gamos -
€CIM CaMOCTOATENIbHAs 3ajadya BBHITIOJHEHAa NpaBWibHO B o0beme 60-80%. 4-5 OammoB - ecnu
CaMOCTOsITeNIbHAs 3a/laya BBHITIOJHEHa NpaBWibHO B 00beMe 40-60%. Eciu camocTosaTensHas 3amada
BBITIOJIHEHA MPABHIIBHO MeHee, yeM Ha 40%, paboTa He MPUHUMAETCSI, BO3BPAIIIACTCs HA UCIIPABIICHHE.

3agaua 4.2.
Tema: «PacyeT Ha IPOYHOCTH M KECTKOCTh CTATUYECKH HeONMpPeAeJMMbIX Pam»

Bapuant 001.

Ha cratnuecku omnpenenmumoit pame (PI'P Nel, 3amaua 1.3, cxema Nel) ycranoBwim
JIOTIOJIHUTENbHBIE OMOPBI (BCE OCTaJbHBIE MCXOJHBIC JIaHHBIE — IMPEXHUE). Marepuall CTEepKHA —
Cr.3: [0]=160 MIla, E=2-10° MIla. JKecTKoCTb CeueHMH BCEX yYaCTKOB paMbl IMOCTOSHHA:
El,=const.

Jlis  monydeHHOW TakuM OOpa3oM CTaTUYECKH HEONMpEACTUMOM paMbl  OA00paTh
palMOHAIBHOE TIONEPEYHOE CEYEHUE W3 YCJIOBHS IPOYHOCTH M IPOBEPUTH KOHCTPYKIMIO Ha
KECTKOCTb.
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[Mpunsates: F=30kH, M=40xHwMm, q=20xH/Mm, a1=1,5m, a2=2Mm, az=0,6Mm, 1=0,5Mm.

Kpurepun ouenku:

13-16 GamtoB - ecau caMOCTOSITENIbHAS 3ajilada BBINIOJIHEHA MpaBWiIbHO B oO0beme 80-100%, 9-12
0aJuIoB - €claM caMOCTOsATENbHas 3ajada BbINOJHEHA NMpaBHiIbHO B 00beme 60-80%, 6-8 Gamsos -
€CJIM CaMOCTOsITeNIbHAs 3a7a4ya BBIIOJIHEHA MpaBmwibHO B o0beMe 40-60%. Ecnu camocrosrenbHas
3a/laya BBINIOJIHEHA MpaBUJIbHO MeHee, yeM Ha 40%, paboTa He MpPUHUMAETCs, BO3BpallaeTcs Ha
HCIIpaBIICHUE.

10.2.37. Kommuiekt 3agau ajasa PI'P Ne5

3anaua S.1.

Tema: «Pacuer Ha MPOYHOCTD IMPH CJIOKHOM CONIPOTUBJICHUN»
Bapuant 001

Jlig cranbHOM HpPOCTpaHCTBEHHOM crepykHeBOM KOHCTpykiuu (PI'P Nel, 3zamaua 1.5) TtpeGyercs
no100paTh MONepedHble CEYCHHs HIIEMEHTOB M3 ycIoBUs MpouHocTH. st snementa | mogoOpath
auametp kpyra, st anementa |l — pasmepsl mpsiMoyrosbHOro cedeHust b u h, mpenBapuTenbHO
panMoHaIbHO ero pacrnonoxus. [l snementa |l mpoBecTn mpoBepKy NMPOYHOCTH, UCXOMS U3 TOTO,
gt0 |l u |1l 5IeMeHThI U3rOTOBIICHBI U3 €IMHOTO TIPYTKA.
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[Mpunste: F1=5xH, F.=2xH, F3=5xH, F4=3xH, Fs=1xH, Fs=0, q1=0, g2=2xH/m 1=0,6Mm, h/b=1,8,
[c] = 160 MlIIa.

Kpurepun ouenku:

12-14 GamoB - eciii caMOCTOSITENbHAS 3a/Jada BBIMOJTHEHA MpaBuiibHO B o0beme 80-100%. 8-11
OaJIJIOB - €CIIM CaMOCTOSATENIbHAs 3a7ada BBITIOJIHEHA MpaBWIbHO B 00beme 60-80%. 5-7 GamoB -
€CIIM CaMOCTOSITeNIbHAs 3a7ada BBINOJIHEHA MpaBuiabHO B 00beMme 40-60%. Ecnmu camocTosTenbHas
3a/laya BBINOJIHEHA MpaBUJIbHO MeHee, yeM Ha 40%, paboTa He MPUHUMAETCS, BO3BpallaeTcs Ha
HCIIPaBIICHUE.

10.2.38. KommiekTt 3agayu ajist PI'P Ne6

3apauva 6.1.

Tema: «Pacuer c:KaTbIX CTEpP:KHEH HA YCTOMYUBOCTD)
Bapuant 001

IlonepeuHoe cedyeHue UEHTPAJIbHO CXKATOM KOJIOHHBI COCTABICHO M3 CTaJbHBIX IPOKATHBIX
npoduieii, COSJMHEHHBIX B CIIONIHOE CEUYEHHE MPU MOMOIIHM AUArOHAIBHOW PEIIETKU M3 CTAbHBIX
I1aHoK. OnpenenuThb: JOIYyCKaeMyr0 Harpy3Ky U3 YCJIOBHS YCTOWYMBOCTH, KDUTHUECKYIO HATPY3KY U
KOd(QQUIHEHT 3amaca yCTOWYMBOCTH — JJISi KOJIOHHBI 3aJJaHHON (OPMBI TOMEPEYHOTO CEYCHHS, a
TaKXe JIJIs1 KOJIOHHBI KOJIBIIEBOrO ceueHus. O0a ceueHus: UMEIT OJUHAKOBYIO IUIOIA/b, I KOJIbIa

M3BECTHO COOTHOUIEHHE JUAMETPOB: ¢ = % =0,9.

; _ 4

F v
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i s
(Bameg X

1 4 = = £/
Samame { v
v 7 HEpafeodoruy e

[punstse: 1=8,5M, yronok nepaBHoOGoKwHit Nel1/7, matepuan Ct 2, [ |=140MIIa,

49 =60, 4,,.,=105, a=245MIla, b=0,67 MIla.

Kpurepuu ouenku:

8-10 damioB - eciu caMoOCTOsATEIbHAs 3ajada BBHITIOJHEHa MpaBMIIBHO B o0beme 80-100%. 6-7
0aJIOB - €CIM caMOCTOSITeNIbHAs 3a/lauya BBHIMOJIHEHA MpaBUIbHO B 00beme 60-80%. 4-5 GayioB -
€CJIM CaMOCTOsITEIbHAS 3a/laya BBHITIOJIHEHA MpaBUiibHO B 00beMe 40-60%. Ecnu camocrosTensHas
3ajiaya BBINIOJHEHA NMPaBWILHO MeHee, yeM Ha 40%, pabora He MPUHUMAETCs, BO3BpAIlaeTCs Ha
UCTIpaBJICHNUE.
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3agaua 6.2.
Tema: «PacueT Ha MPOYHOCTH NMPH MOBTOPHO-NIEPEMEHHBIX HATPY3KAX»

Bapuant 001

Ban pexgykropa, mpeacTaBisSIFOIIMA COOOM CTEp)KEHb KPYTJIOr0 CEYCHHsI ¢ KOHIICHTPATOPOM
HaANpPsDKEHUH, TOJIBEPraeTcsl JeMCTBUIO M3TMOAONIEro U KPYTSILEro MOMEHTOB, U3MEHSIIOIIUXCS O
CUHYCOM/IaJIbHOMY 3aKOHY.

Onpenenuts k03¢ (GULIKMEHT 3amaca MPOYHOCTH Bajla 10 BRIHOCIUBOCTH U TEKYYECTH.

M, - M
Gl n A

u () D‘ ’D¢ }C Mu

| ¥

ol \ wpobarue y

[TpuHATH: y4acTOK Baja UMEET KOHICHTPATOpP HAMPSHKCHHS B BHJIE TAITEIH PATUycoM I =5 MM,
auamerp oxHoi uwacth D =75wmMm, a apyroit d =60 mm. M3MeHeHHe H3ruOAOIIEr0 MOMEHTA

max min
HaxXOJWUTCS B JUala3oHeE: |\/|PI =0,6xHmM, |\/|14 =—0,6xH™M, kpyrdmero momeHta — prax =
3kHM, MQJ"™ =1,5«HmM. Ban usrotopiren u3 cranu45 ¢ MeXaHMYECKHMH XapaKTEPHCTHKAMH:

oy =600MIla, o, =360MIla, o1=300Mlla, <t =230MIla, t1=180Mlla, — u umeer
UTM(OBAHHYIO TOBEPXHOCTb.

Kpurepun onenku:

8-10 GaiyioB - eciii caMOCTOSITENIbHAS 3a/1a4a BBITIOJHEHA MpaBHIILHO B 00beMe 80-100%. 6-7 Gayos
- €CIIM CaMOCTOATENIbHAs 3ajada BBINIOJIHEHA NpaBwiIbHO B oO0beme 60-80%. 4-5 GamioB - eciu
CaMOCTOATEIIbHAS 3a/1aya BBIMOJHEHA paBuibHO B 00beMe 40-60%. Ecnu camocrosTenbHas 3a1ada
BBHIIOJIHEHA TMPaBWIBHO MeHee, 4yem Ha 40%, paboTta He NPUHUMAETCS, BO3BpalacTCs Ha
HCIIpaBIICHUE.

3agaua 6.3.
Tema: « PacueT Ha MPOYHOCTH U )KEeCTKOCTH 0AJIKH MPHU MONEPEYHOM yaape»

Bapuant 001

Ha ynpyryio 6anky 3alaHHOTO MONEPEYHOro cedeHus ¢ BbIcOThl H cBOOOIHO mamaer abCcosIIOTHO
’KECTKOE TeJI0 Maccoi M. OnpenenuTts JOMYCTHMYIO BEIMYMHY MAacChl NMaJalolero tena [m], mpu

KOTOpoi Oyner obecriedyeHa MpOYHOCTh Oanku. I[IpoBepuTH BBIMOIHEHHE YCIOBHUS JKECTKOCTH,
npuHsB [5]=(0.0005- 0.001)L, rae L — paccrosHue Mexay onopamu. Maccoit 6ankn mpeHeOpeys.

Saype
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A

il

punsats: k=0,6, H=0,2m, 1=0,5m, matepuan Ct 3, [6]=160MIla; E=2x10°MIIa, xeyTtasp Nel0,
mBesep NelO.
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Kpurepumn onenku:

8-10 GanoB - eciu caMOCTOSITEIbHAS 3a/]a4a BBIIIOJHEHA MPaBUIIbHO B 00beMe 80-100%. 6-7 Gannos
- €CITM CaMOCTOATENIbHAs 3ajJada BBITIOJIHEHA MpaBWiIbHO B o0beme 60-80%. 4-5 GamioB - ecnu
caMoCTOsITeNTbHAs 3a/aua BBIOJIHEHA MpaBUIbHO B 00beme 40-60%. Ecnu camocTosTenpHas 3a1ada
BBITIOJIHCHA TpaBWIbHO MeHee, 4yeM Ha 40%, paboTa HE NpPUHUMAETCS, BO3BpAIAETCS Ha
HCIIpaBJICHUE.

10.2.39. Kommiiekr 3aganuii 1,19 Tecta HTOroBoro

3amanue 1
OTMmeTbTe NpaBUIIbHBINA OTBET

/
/] = = = g
| &= ¢ & < a0 qa
/
2a 2a
Yyacmok 2 Yyacmok 1

9n}0pa IMPOJOJIBHBIX CHII N Ha Y4acCTKe Nel 3aJlaHHOI'0 CTCPIKHA. ..

O u3MeHseTcs 1Mo TUHEHHOMY 3aKOHY

O uMeeT MOCTOSTHHOE 3HAYCHHE, OTIIMYHOE OT HYJIS
O paBHa HYJTIO

O u3MeHseTcs Mo KBaJIpaTUYHOMY 3aKOHY

3ananue 30
OTMGTBTG HpaBI/IHBHHﬁ OTBCT

Ha cepenuny cranpHO#M Oanku uymmHOM 2 M nanaet ¢ Beicotel H =4 cm 1py3 Becom G = 4 KH.
ITporu6 Acr cepeuHbl Oanku OT cTaTUYecKoro aercTBus cuibl G paBeH 1 cM, 0CeBOM MOMEHT
conporupierns W=40 cv®,

MakcumanbHOE TUHAMHYECKOE HaIpsHKEHUE TIPH yaape 0e3 ydeTa COOCTBEHHOTO Beca O0aliku paBHO. ..
o 50 Mlla
o 100 MIla
o 200 MIla
o 250 Mlla

Kpurtepuu onenkn:
100 OammoB — ecnu orBeThl Ha Bce 30 3amaHMii TpaBWIIbHBIC. [IpaBWIBHBIA OTBET 3a KaXKI0C
3aJaHue oleHnBaeTcs B 3,33 Oaia.
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11. O0pa3oBare/ibHbIE TEXHOJOTHH U METOANYECKHE YKA3AHUS 110 OCBOCHHIO
AUCHHUIIMHBI (Y4e0HOr0 Kypca)

IIpn wu3ydyeHun paucHUIUIMHBL «MexaHuka 2" HCHOJIB3YIOTCS CIEAyoLMe 00pa30BaTEIIbHbBIE
TEXHOJIOTUU:

- TEXHOJIOTHH TPAJAULIMOHHOTO 00y4eHHs B (popme JIeKIuH, 1a00opaTOpHbIX, NPAKTUIECKUX 3aHATHI U
CaMOCTOSITENIbHON pabOThI CTY/IEHTOB;

- TEXHOJIOTUS OaUIbHO-PEHTHUHTOBOM CHCTEMBI OIICHKH YCIIEBAEMOCTH CTYICHTOB, BKJIFOYAS
TECTUPOBaHUE KaK (pOpMy UTOTOBOrO KOHTPOJISI 3HAHUM CTYIEHTOB.

- 3JIEMEHTHI TPOOJIEeMHOr0 00yUYeHHsI B BHJIE HAIWYHS BOIIPOCOB MPOOJIEMHOTO XapakTepa B 3ajadax
pacueTHO-TIPOCKTUPOBOYHBIX pabOT W TpeOoBaHMM aHanM3a MOJYYEHHBIX pE3yJbTaTOB C
IIOCJIEAYIOLMM BBIBOJOM I10 PELIEHUIO 3a/Jauu.

MeToanuyeckue peKOMeHIAUM JIs1 IIpenojaaBaresiei
a) Mo NMPOBeIeHUIO JIEKIMIA:

1. Tlepen HauaaoM JIEKIIUH PEKOMEHIyeTCs CHOPMYIHPOBATh LIEIH U MPAKTUYECKYIO 3HAUUMOCTD
paccMaTpuBaeMbIX BOIIPOCOB.

2. Bce paccmarpuBaeMmble METOABl pEHICHHUS 3a7ad PEKOMEHAYETCS TOBOIUTH 10 YETKHUX,
JTAKOHUYHBIX aJTOPUTMOB.

3. B KoHIe IeKuuM pPEeKOMEHIyeTCs TIOJBECTH WTOI [0 PACCMOTPEHHOMY MaTepuaiy,
aKIICHTUPOBATh BHMMAHHWE HA TMOJYYEHHBIX pE3yJbTaTax, IIOKa3aTh HMX B3aHUMOCBS3b C
OCTaJbHBIMU HH(POPMAIIMOHHBIMH OJIOKAMH W HMX MECTO B 00meM HHPOPMAIOHHOM
MPOCTPAHCTBE TUCIUTLIIUHBI.

0) 0 NMPOBeIEeHNI0 MPAKTHYECKUX 3aAHATHIA:

1. IlpakTuyeckue 3aHATUS PEKOMEHAYETCS HAUMHATh C (POPMYIMPOBKU TEMBI, €N 3aHATUS U
KpaTKoro 0030pa METo/1a pelieHusl.

2. OObsacHeHHE 33JaYl-TPEHaKepa PEKOMEHIYETCS IPOBOAWUTH, CTPOTO COOIOJasl alrOPUTM
METO/a, aKLEHTUPYS BHUMaHUE Ha HauOoJiee CI0KHBIX MOMEHTAX.

3. OOpaTHYIO CBSI3b PEKOMEHAYETCS OCYIIECTBIISITh NMPH PEUICHWH TEX MYHKTOB alrOpUTMa, B
KOTOPBIX MCIIOJIb3YIOTCS HAaBBIKM, HPUOOpPETEHHbIE Ha NPEIABIAYIIUX TeMax, HHULUHPYS
CTYJIEHTOB K IPUHATHIO CAMOCTOSITEIILHOTO PEIICHHUS.

4. 3akperuvieHHEe 3HAHUI MO TeMe 3aHATUS PEKOMEHAYeTCs NMPOBOAWUTH HA TUIOBBIX 3a/ayax IJis
CaMOCTOSTENIBHOIO PEUIEHUS C OLICHKOMN pe3yIbTaTOB.

MeToanueckue PEKOMEHAAIUHA 110 OCBOCHUI0 TUCHUIIMHBI AJIfl CTYA€HTOB

1. Usyyenue TeopeTHUeCcKON 4acTH TEMbI KayKIOT0 MOAYJIS CIEAYET Cpa3y 3aKpeIUIsITh Ha PEIICHUN
3a/1a4 110 TaHHOH TeME.

2. Tlpucrynas x penieHuto 000 3a1auu, caelyeT BHUIMATEIBHO MPOYNTATh IIOCTAHOBKY 33J1auu |, B
COOTBETCTBUE C HEH, BEIOUPATh aJITOPUTM pEIICHUS.

3. Ilpu odopmienun penieHus 3a1a4 peKOMEHAYETCS] CTPOTO CJIEA0BaTh TUIIOBBIM aJlTOPUTMaM U
3aKaH4YMBaTh BHIBOJIAMU IO pE3yJIbTaTaM pacyera.
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12. YueOHO-MeTOANYECKOE U HH(POPMAILIMOHHOE o0ecTieYeHue TN CUMIIMHbI

12.1. O6s3aTesbHAs JUTEpaTypa

Ne Tun (y4eOHMK,
n/n yueOHOe nocooue,
Y4eOHOo- Kosn4ecTBo B

MeTOIN4eCKOoe onodHuoTEeKE
nocodoue, NPaKTUKYM,

Ap.)

bub6anorpaguyeckoe onucanme

1 | ConpoTuB/IeHHEe MaTEePHAJIOB
[DnexTpoHHBIH pecypc] : yuebnuk / I1. A.
[TaBnoB [u ap.] ; mox pexn. b. E.
MenbshukoBa. - U3a. 4-e, ucnp. - CaHkt- Y4eOHuk OBC «Jlanby»
[TerepOypr : Jlans, 2017. - 556 c. : ui. -
(Yuebuuku ains By30B. CreruanbHas
auteparypa). - ISBN 978-5-9511-0007-8.

12.2. Jlono,THUTEJIbHAS JTUTEPATYPA U YUeOHbIe MaTepHaJIbI (ay/1HO-,
BH/1€0II0CO0MS U JIP.)

- ¢ponp HayuHoli Ouduorexkn TI'Y:

Tun (yueOHuK,
yueOHOe nocooue,

yueOHo-
Ne METOINYecKoe KoaunuyecTBO B
bubauorpaguyeckoe onucanue
n/n nocooue, oudaIMoTeKe

NPaKTUKYM, Ay 1HO-
, BUI€OIOCO0OUS B
p.)

I'apuiioBa T. ®@.

ConpoTuBiIeHNE MaTEPUAIIOB [ DJIEKTPOHHBIN pecypc]
: IPAKTUKYM JUIsl CTYAGHTOB 3204. (POpMbI O0yUEHHUSI.
B 24.Y.1/T. ®. I'apunosa, E. Il. 'opauenko, A.
2 |A. PasyBaes ; TI'Y ; Un-T MammHOCTpOeHHS ; Kad. IIpakTukym
"HaHoTexHOJI0rMM, MaTepraloBEACHUE U MEXaHUKA"
; [mox o6, pexn. J. JI. Mepcona]. - TT'Y. - TonssTTn
: TT'Y, 2016. - 127 c. : uin. - [Ipun.: c. 64-127. - ISBN
078-5-8259-0944-8.

Penosuropuit
Ty

["agpuiioBa T. @.

ConpoTuBiIeHHE MaTEPUAIIOB [ DJIEKTPOHHBIN pecypc]
: IPAKTUKYM JUIsl CTYAACHTOB 3204. (POpMbI O0yUEHUSI.
B 24.Y.2/T. ®. I'apunosa, E. I1. 'opauenko, A.
3 |A. Pasygaes ; TI'Y ; Un-T MammHOCTpOeHHUS ; Kad. IIpakTukym
"HanoTexHoJ0rnM, MaTepualoBEICHUE U MEXaHUKA"
; [mox o6, pexn. J. JI. Mepcona]. - TT'Y. - TonssTTn
: TI'Y, 2016. - 172 c. : un. - [Ipun.: c. 98-172. - ISBN
978-5-8259-0945-5.

Penosuropuit
Ty
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I'apuiioBa T. @.

ConpoTHUBIIEHUE MATEPHAJIOB [ DJIEKTPOHHBIN pecypc|
: MPAKTUKYM JUISI CTYZACHTOB OYHOU (pOpMBI
00ydenust. B2 4. Y. 1/ T. ®. I'aBpunoga, E. I1.
["'opauenko, A. A. Pazysaes ; TI'Y ; Un-T
MaruHOCTpoeHus ; kad. "HanorexHosoruw,
MaTepuaioBeaeHue u MexaHuka'" ; [mox oomr. pen. /1.
Ul. Mepcona). - TI'Y. - Tomesartu : TT'Y, 2017. - 251
c. : un. - [Tpun.: c. 161-251. - ISBN 978-5-8259-
1139-7.

Kyxos B. T'.

Mexanuka [ DJIeKTPOHHBIN pecypc] : CONMPOTUBIICHUE
MaTepuaios : yae0. mocobue / B. I'. )Kykos. - CaHkT-
[TerepOypr : Jlanb, 2012. - 416 c. : wi. - (YueOHUKH
st By30oB. CrieniuanbHast mutepatypa). - ISBN 978-5-
8114-1244-0.

Penosuropuit

IIpakTukym Y

VYyeounoe nocodbue | DBC «Jlanp»

COI''TACOBAHO

JlupekTop Hay4yHOU OMOINOTEKU A.M.AcaeBa
(noonucy) (U.0. Pamunus)

« » 20 T.

12.3. Ilepeuensb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
"UHuTepHeT'" (BCIOMOraTeIbHbII)

http://www.toehelp.ru/theory/sopromat/ Jlekuuu 1o aucuuiuinHe «CONPOTHUBICHHE MaTEPHAIOBY,
WJLTIOCTPUPOBAHHBIC TPUMEPAMHU PEIICHUS 3a71a4

http://technofile.ru/files/sopromat.ntml Martepuansl I CKauyuBaHUA: INIAPTrajKd, METOJUYCCKUE
mocoOust 1O perieHuro 3amad, yueOHuk PeomocheBa 1Mo COMPOTHUBICHHIO MaTEPHAIOB, COPTAMEHT
MPOKATHBIX Ipodumeit, Gopmyb

http://mysopromat.ru/ Ha sTom caiiTe Haxomurcs:
e IIOJIHBIM KOHCIIEKT JeKIui o kypcy «Conporusienne MaTepuanosy,
e ucropuio cozanus u cranosiennss COITPOMATA, kak yueOHOro npeamera,
e OIIMCAaHUE COBPEMEHHBIX METOJOB KOHCTPYHMPOBAaHUS M pacyera H3AEIUd Ha IPOYHOCTh H
JIOJITOBEYHOCTD,
e CTaTUCTUYECKUE METOJIbl 00pabOTKH pe3yIbTaTOB MEXAaHUYECKUX HCIIBITaHU,
e OIIMCaHHUE COBPEMEHHBIX MporpaMMHbIX koMiuiekcoB CAD/FEA,
e  pa3IMYHBIE U MOJIE3HBIE CIIPABOYHBIE MATEPUAIIbI,
e U MHOTO€, MHOTO€, MHOT'O€ IPYTOE...

http://www.soprotmat.ru/ Ha caiiTe HaxoauTcs KypcC JICKIMi, JTa0OpaTOPHBIM MPAaKTHKYM, My3el
paspyleHuil, yueOHble QUIIbMBI, CIIPABOYHBIC TAHHBIE U MHOTOE IPYTOE.

http://botaniks.ru/sopromat.php Ha sTtom caiiTe ecThb BO3MOXXHOCTh OECIUIATHO CKa4aTh MPHUMEPBI
petienus 3a1a4 mo COMpOTUBICHUIO MATEPUATIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html 31ech MOYHO
6CCH.IIaTHO CcKadaTb HporpaMMy IS pacqua 6aJ'IOK, pa60Ta101uHx Ha I/I3I‘I/16.

12.4. TlepeyeHb NPOrPAMMHOI0 OOeceYeHUst

Ne HaumenoBanue 11O KouunyecTBo | PekBu3uTHI 10roBopa (aara,
n/n JIMLIEH3 U HOMeEp, CPOK /1eiiCTBHA)
1 | Windows 1398 Beccpounas nuneH3us
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http://www.toehelp.ru/theory/sopromat/
http://technofile.ru/files/sopromat.html
http://mysopromat.ru/
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http://botaniks.ru/sopromat.php
http://www.1001soft.com/soft/sopromat_raschet_ploskih_balok_i_ram-945.html

Ne Hanmenoanue 11O KoanuectBo | PexkBU3uTHI 10roBopa (1ara,
n/n JIMIEH3UI HOMeEpP, CPOK JeiiCTBUA)
2 | Office Standart 1398 beccpounas nuieH3us

12.5. Onucanue MaTepuaIbHO-TeXHNYECKOH 0a3bl, HEOOXO0AUMOIi 115

OCYIIECTBJICHUSA Oﬁpa30BaTeJILHOI‘O nmpomecca mo JTMCuUmIJinHe (MO)IyJIIO)

HanmeHnoBanme
000py10BaHHBIX -
Y4eOHBIX KAOMHETOB, N o
Jadoparopuii, MepescHs DakTHYECKU aJpec i g 5
Ne MacCTepCKHUX U Ap. Y4eOHbIX KAOUHETOB, = g 2
n/n 00beKTOB IS OCHOBHOTO Jadoparopuii, g 2 =
000pyI0BaHUSA S =
NpoBeAeHUSA MAaCTEePCKUX U Ip. = Sl
NPAKTHYECKUX U = | = e
J1a00paTOpPHBIX =
3aHATHH
1 | YueGnas aymauropust g | Cronsl yuenndeckue | 445020 Camapckas oon. | 101,3| 99
IPOBEICHUS 3aHATHHA | TByXMECTHBIC u | . TompsaTTH,
JICKIMOHHOTO TUNA. | TPEXMECTHBIE yi. benopycckas 14,
VYuebHast ayautopus ais | (MOHOOJIOKM) ,cTou | [ aBHBIN KOpITyC,
MIPOBEICHUS 3aHATUHN | IpernojaBaTenbekuii, | ayn. ['-440
CEeMHHAPCKOT0 TUNA. | CTYH
YueOHasi ayauTOpHs IUIsl | PEro1aBaTeIbCKUH,
KypCOBOTO J0CKa  ayJuTOpHas
MIPOCKTUPOBAHUS (menmoBast)
(BBITIOJTHEHUSI KYPCOBBIX
pabor). YueOHas
ayIUTOpUs TSt
MPOBEJCHUS TPYHIOBBIX
u WHIMBHTyaJIbHBIX
KOHCYNbTalMi. YueOHas
aAyIUTOPUS TSt
IPOBEICHUS 3aHATUN
TEKYIIET0 KOHTPOIS |
IIPOMEKYTOUHON
arrectanuu. (I'-440)
2 | JJaboparopus"ComnpotuB | Ctonsl yueHnueckue | 445020 Camapckas o6n. | 114,8| 30
nenue marepuano" (- JIBYXMECTHbIE€ , CTOJ | . TOJMBATTH,
102) IIpenojaBaTeNIbCKui, | yi. benopycckas 14,
CTYJI I'maBHBIN KOpITYC,
npenojaBaTensckuid, | aya. ['-102
ycranoBku: CM-20,
CM-24b, CM-11A ,
CM-8, CM-7b, CM-
31, CM-6 pama, CM-
6 Kpyr, MalMHa
ucneiTaTenbHas P-5,
npecc
TUApaBIdYECKuid P-
10, ycraHoBka Ha
TEH30METPHIO.
3 | Kommeroteprsrii  kmacc. | CTomnbl 445020 Camapckast o6n1. | 84,8 | 16
[Tomerienue IS | yYeHUYECKHe, r. TonpsTTH,
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n/n

HaumeHoBaHue
000py10BaAHHBIX
yueOHBbIX KA0OMHETOB,
Jaboparopuid,
MAaCTEepPCKHUX U Ap.
00LEeKTOB 15
NpoBeIeHus!
NPAKTHYECKUX H
JIa00PATOPHBIX
3aHATHH

Ilepeyennb
OCHOBHOI'0
odopynoBanust

DakTHYECKHU aJpec
yueOHBbIX KA0OMHETOB,
Jaboparopuid,
MAacCTepCKUX U ap.

IL1omans, M2

KoaundecTBoO
MOCAA0YHBIX MECT

CaMOCTOSATEIIbHOMU
paboTHI. VYyeOnas
ayIUTOpUS JUTSt
IIPOBEICHUS 3aHATUI
CEMHHApPCKOro THIIA.
YueOHast ayauTOpHs s
KypCOBOI'O
MIPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX
pabor). YueOHas
ayIUTOpUs TUTSt
MPOBEACHUS TPYNIOBBIX
u WHIUBUTyAJTbHBIX
KOHCYJIbTallMi. YueOHas
ayIUTOPUS TUTSt
MIPOBEICHUS 3aHATUI
TEKYIIErO0 KOHTPOJS U
IIPOMEKYTOUHOU
arrectanuu.(I"-401)

CTYJIbS
yueHuueckue, [IK c
BBIXOJIOM B  CETh
Hutepner.

yi. benopycckas 14,
['maBHbI KOpITYC,
ayn. I-401
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