denepanbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIIETO 00pa30BaHUS
«TONMBATTHHCKUN TOCYIapCTBCHHBIH YHHUBEPCUTET

YTBEPXIAKO
3amecTuTenb pekropa 1o pazsutuio YII  3aBenyromuit kapeapoi
A.H. Slppirun C.I'. IlpacomnoB
(TIoamuCH) (N.0. Damunus) (TIoHCH) (M.0. ®ammnst)
« » 20 T « » 20 1.
b1.5.08.02

(unoexc oucyuniuHbl)

PABOYASA TIPOIT'PAMMA JUCHUIT/IMHBI

Mexaunuka 2

(HaumeHoB8anue OUCYUNTUNBL)
I10 HAITpaBJICHUIO ITOATOTOBKHU (CHGHI/IaJ'ILHOCTI/I)

15.03.01 MammHOoCTpOEeHUE

(KOO U HAUMEHOBAHUE HANPABTIEHUs. NOO20MO8KU, cheyuaibHocmu 6 coomeemcmeuu ¢ @I'OC BI10/ @I'OC BO)

O0opynoBaHHE U TEXHOJIOTHS CBAPOYHOTO NMPOU3BOICTBA

(ranpasnennocms (npoduns))

CDopMa 06yquH;1: 3a04Hasi

PacnpenesieHue 4acoB JUCHUILIMHBI I10 KypcaM M BUAAM 3aHATHIH (110 y4eOHOMY IJIaHY)

KosuuectBo 3ET 4
Yacos no PYII 144
Buapl KOHTpoOJIsA HA IK3aMeHbI 3aueTnl KypcoBbie KypcoBbie KonTponburie
Kypcax MPOEKTHI padoThI (M‘i.ag’;f:mﬁ
(opmbl 00yueHust)
2
NeNe kypca
1 2 3 4 5 6 HTtoro
3ET no kypcam 4 4
Jlexuuu 2 4
JlaGopaTopHble
IMpakTHueckue 2 2
KonTakTHast paéora 4 4
Cam. pabora 131 131
Kontpoib 9 9
Hroro 144 144

ToabsaTTH, 2016




Pabouass mporpamma cocraBierna Ha ocHoBaHuu OI'OC BIIO/®TI'OC BO u yuebHOro miana
HaIpaBJICHUs MTOATOTOBKHU (CIEIUATLHOCTH )

15.03.01 MamuHOCTpOeHHE
(KOO U HAUMEHOBAHUE HANPABILEHUS NOO20MOBKY, cneyuarbHocmu 6 coomsememeuu ¢ @T'OC BIIO/ ®I'OC BO)

PeuensnpOBaHne paﬁoqeﬁ nporpaMmbl JTHCIHUIIJIMHBI

v| OtcyrcrByer

v| Yuebnas (pabouas) mporpamma ogo0peHa Ha 3aceqanuu kadeapsl «KHaHOTEXHOIOTHH,
MaTepHaJIOBEICHUE U MeXaHuKay (MpoTokoi 3aceqanus Ne 7 ot «15» despans 2016 1.).

Pentensenr
(OondcHOoCmb, YyueHoe 36aHue, CeneHy) (noonucw) (U.0. Damunus)
« _» 20 1.

Cpok neiicTBus nporpammbi: 10 «_15 »  deBpans 2021 r.

HNudpopmanus 00 akryanauzanuu padodeid NporpaMmbl IUCHUILIHHBI:

[Tporoxon 3aceqanus kapeapet No 18 or « 19 »  wuioHs 2017 1.

[Tporoxon 3acenanus kageapet Ne 11 ot « 29 »  mapra 2018 r.

[TpoToxon 3acenanus kagenpnl Ne OT « » 20 r.

[TpoTokoun 3acenanus kadenpsr Ne OT « » 20 T
COI'NTACOBAHO

HayanbHuk yueOHO-METOIUYECKOTO yIPaBICHUS

«_» 20 T JI.P. Xamunyiuiosa
(noonucy) (U.0. @amunus)
3aBeayrouui
Kadeapon «CBapka, 00paboTKa MaTepHaJIOB JABJICHUEM U POACTBEHHBIE MPOIIECCHI»

(s8vinyckaiowel HanpagieHue (CneyuaibHOCms))

« _» 20 1. B.B. EnblioB
(noonucs) (U.0. Pamunus)




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)

b1.5.08.02 Mexanuka 2

(MHIOEKC 1 HAMMEHOBAaHNE TUCIUIDIHHEL (Y4eOHOTO Kypca))

1. Heab n 3a7aun U3yYeHUs IUCHUILIMHBI (Y4eOHOTr0 Kypca)

Y4ebnpiii kypc «MexaHuka 2» - 3TO 4acTh OOIICH MUCHUILIUHBI «MexaHuka», B
KOTOPOM HM3JI05KEHBI OCHOBBI HayKu « CONMPOTHBICHUE MAaTEPUAJIOB)» - HAYKH O IPOYHOCTH
1 KECTKOCTH 3JIEMEHTOB MHKEHEPHBIX KOHCTPYKLIHIA.

[lenp — HAayyuTh OyaymMx OakagaBpOB MPABUIIBLHO BBHIOMPATh KOHCTPYKIIMOHHBIC
MaTepuaibl U KOHCTPYKTUBHBIE (POPMBI, 00ECTICUNBATh BHICOKHE IMOKA3aTeNN HAIeKHOCTH,
JOJTOBEYHOCTH U O€3011aCHOCTH HANpPSKEHHBIX KOHCTPYKLUUN M Yy3JI0B 00OpyJOBaHUS,
co3/1aBaTh 3P (PEKTUBHBIE U IKOHOMUYHBIE KOHCTPYKIIUH.

3amaun:

1. HayuuTb CTyI€HTOB COCTaBJIATh PACUETHBIE CXEMBbI PEAIbHBIX OOBEKTOB.

2. IIpoBoAMTH pacueThbl TUIIOBBIX 3JIEMEHTOB KOHCTPYKILIUM.

3. OTpIcKMBaTh  ONTHUMAJbHbIE  PEIICHUSA,  YYUTHIBAS  SKOHOMHMYECKYIO
11€51€CO00Pa3HOCTb.

4. Cpsa3pIBaTh  BOEJIMHO HMH)KEHEPHYIO TIIOCTAHOBKY  3aJayd, pacuer U
MPOEKTUPOBAHKE, YUUTHIBAsI NPO(UIIb HAITPABICHUS.

2. MecTo nucuuiuinHbl (yuedHoro kypca) B crpykrype OIIOII BO

Jannas nucumiuivHa (y4eOHbIM Kypc) OTHOCUTCS K ©Oa3oBoid uvactu broka 1
Jucuuriuabl (MOAYIN).

JucuuniauHel, y4eOHbIEe KypChl, Ha OCBOCHHMHM KOTOPBIX Oa3vpyeTcsi JaHHas
aucuuiuinHa (yuyeOHbIM Kypc) — BBICIIas MaTemaTuka, (u3uKa, TeopeTHYecKast
MEXaHHKaA.

JuctunianHbl, ydyeOHbIE KYypChl, JUIsl KOTOPBIX HEOOXOIWMBI 3HAHUS, yMEHUS,
HaBBIKH, IPUOOpETaeMble B pe3yJIbTaTe U3YUYCHUS TaHHOW TUCHUIUIMHBI (Y4eOHOTO Kypca)
— MexaHuka 3 (meTaqu MaliMH ¥ OCHOBBI KOHCTPYHpPOBaHHS), MexaHHMka 4 (Teopus
MEXaHU3MOB U MAIIIKH).

3. [lnanupyemblie pe3yJibTaThl 00y4YeHHs MO JUCUMILINHE (Y4eOHOMY Kypcy),
COOTHECEHHbIEe c IVIAHUPYEeMbIMH pe3yJibTaTaMu OCBOEHUS
00pa3oBaTeJIbHOI MPOrPaMMBbI

dopmupyembie U Iliianupyembie pe3yabTaThl 00y4eHUs
KOHTPOJIUPyeMble
KOMITIeTeH UM

- YMEHHUE UCIOIb30BaTh 3HaTh: OCHOBHBIE METO/IbI pacyeTa Ha MPOYHOCTh U
OCHOBHBIE 3aKOHBI YKECTKOCTD
€CTECTBEHHOHAYYHBIX YMeTb: NpPOU3BOAUTH AHAIU3 PACUYETHBIX CXEM,
JUACLUILIVH B UACHTUDUIIMPOBATH BUIBI Neopmariuu, TpUMEHSITh
npodeccuoHanbHON METOJIbl pacueTa B COOTBETCTBHUE C IOCTABJICHHOU
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TEOPETHYECKOTO U
IKCIIEPUMEHTATIBHOTO
uccnenoBanus (OITK-1)

ACATCIIBHOCTHU, IIPUMCHSATDH 33,[[3‘16171, AHAJIM3UPOBATH HOHY‘ICHHBIﬁ peE3YyIbTAaT U
METOAbI MATEMATUYCCKOI'O AC€JIaTh BBIBOAbI O pa6OTOCHOCO6HOCTI/I KOHCTPYKINHU

aHaJin3a 1 MOACIIMPOBAHUA, BJ'I&I[GTLI MCTOAaMHU paCuYCTa HaA IPOYHOCTH H

KECTKOCTDb THUIIOBBIX PACUYCTHBIX CXCM

TemaTH4ueckoe CoACPKaHNEC TUCIUIIIINHDBI (yqeﬁﬂoro Kypca)

Pasznen, monyin

Iloapasznen, rema

Beenenue. [loctpoenne
snop BCO

Lenu u 3anaun AucuUIUIHBL. OCHOBHBIE IPUHLUIIBI M THITIOTE3BI.
Bryrpennue cunossie haktopsl (BCD). MeTton ceueHuii.
Knaccugukanus npocreifiux BuoB Harpyxenus. [lonstue o
HANPSDKEHUH, IEpEMEIIeHUN U Aeopmaniu

[Toctpoenue sntop BCO npu pacTsykeHUU-cokaTuu, Kpy4eHU! u
u3rube

Mexannueckue
XapaKTEPUCTUKHU
MaTepuaioB

[TonsTHE O HANIPSKEHUH, IEPEMETLICHUH U 1ehOpMaIiH MTPH
PaCTSHKCHUU-CKATUI

MexaHnYeCcKHe UCTIBITaHHS MaTCpHraJIOB Ha PACTAKCHUC U CIKATHUC

Pacuer Ha IpOYHOCTH U
KECTKOCTb IIPU
PaCTSHKEHUU-CKATUU

Pacuer Ha IMPOYHOCTD U KCCTKOCTD IIPH PACTANKCHUN-CIXKATUN

I'eomerpuueckue
XapaKTEPUCTUKH TIIOCKUX
CEeUeHUU

[TonsiTHe 0 cTaTUUECKMX MOMEHTaX TUIOIAN, MOMEHTAX WHEPIIUH,
paauyce unepiuu. [Ipeo6pasoBaHre MOMEHTOB UHEPLIUU

OHpGIICJIeHI/Ie IMMOJIOKCHHS HCHTPA TAKCCTHU U I'NTABHBIX
HCHTPAJIbHBIX MOMCHTOB MHCPIHUHU CJIOKHOI'O CCUCHHA

N3rub

[Tpsmoii monepeunsiii M3ru6. HopmanibHbIe HANPSHKEHUS TIPU
yuctoM u3rude. KacarenpHble HanpsHKeHUs MpH MONEPEIHOM
n3rude. OcoO0eHHOCTH pacueTa Ha MPOYHOCTh OATIOK U3
IUIACTUYHOTO U XPYNKOr0 MaTepHaioB

Pacuyer Ha ’keCTKOCTh Y MPSIMOM MOTIEPEYHOM H3TrHOe.
JuddepenunanbHoe ypaBHEeHHE YIIPYroi JIMHUM Oanku. MeTtos
Mopa 1 ero ynclieHHbIE PUIIOKEHUS

Kocoii n3ru6. Pacuer Ha ITPOYHOCTD U KCCTKOCTh

CoueraHue Kocoro n3ruda ¢ pacTsskeHueM-ckatueM. SAapo ceueHus

CaBur u KpyueHue

YUCTBIN CABUT U €r0 OCOOEHHOCTH

KpyueHnue crep>kHel Kpyriaoro nonepeyHoro ceueHus. Pacuer Ha
IIPOYHOCTH U JKECTKOCTb

OcobeHHOCTH pacyeTa cTep>KHEeH HEKPYIJIoro MonepeyHoro
CEYeHUs

OO0mas TpyroeMKoCcTh TUCUMILIUHBI (YueOHoro kypca) — 4 3ET.

Pa3paboTunku nporpamMmsI:

JOLeHT, a01I., K.T.H.
(OondicHocms, yueHoe 386anue, cnmenemy)

JIO1eHT, JI01L., K.().-M.H.
(OomdicHoCmb, yueHoe 36aHue, CneneHy)

T.®. I'aBpunosa
(noonucs) (U.0.Pamunus)

E.IL. l'opauenko
(noonucs) (U.0. Damunus)




4. CprKTypa H COACPKaHUEC TUCHHUIIJIHHBI
(HauMeHOBaHNE JUCLUIUINHBI (Y4eOHOTO Kypca))

Cemectp uzydeHus 3

MexaHuka 2

Pasnen, IMoapasnen, Tema Bujsbl yueoHoii paboThl Heo0xoanmele Dopmbl Pexomen
MoayJib KonrakTHas padora CamocrosiTesibHast padoTa MaTepUuaIbHO- TEKYHIEro ayemasi
(B yacax) TeXHUYEeCKHe KOHTpOJIA | JIATepar
BCEro = DopMbI IPOBEICHUSA ¢opmbl pecypcsl ypa (Ne)
2 JIeKUMii, 1a00paTOPHBIX, OpraHu3anuu
y 5 2 NMPAKTHYECKHUX 3aHSITHI, CaMOCTOATEILHOM
Z £ g o MeToAbI 00y4YeHMs], >e padoTHhI
= % 3 % z peannsylonmue §
g E g = ) NPUMEHsIeMYI0 =
2 = g | = 00pa3oBaTelIbHYI0 “
< g |~ TEXHOJIOTHIO
5 = | =
3]
@
Beenenue OcHOBHBIC 1 Aynno-/Bueo- JeKIUU 8 Camocrositenbioe | LMS-cucrema Ha 1,3
HOHSATHS, AJIEKTPOHHOTO y4eOHHKA C n3y4eHUE ocHoBe Moodle,
JIOTTYIICHUS U KOHCYJIbTaIlueH MaTepHalioB KOMIIBIOTEP JTHO0
MIPUHIINIIBL. npenojaBarens Ha popyme 3JIEKTPOHHOT O TUTAHIIET JINO0O
Buemnue u yueOHUKa C cmaptdoH
BHYTpEHHHE pa3zeneHreM Ha
CHIIOBBIE (PAKTOPHL. 18 JIEKITUH U C Bamaun 1.1- 8
MeTton ceuennii. TEeCTaMHU JJIS 1.3 u3 KP
ITonsiTue o CaMOKOHTPOJIS IO Nel
HaINPSOKCHUU U KaXXJI0# JIeKIIHH,
nepopManum. aHaIN3 TIOBEICHUS

o0ygaymuxcst mpu
nmomoru LRS-
CHUCTEMBI U
Experience API,
aHaJIMu3 TeKylei
yCIIEBaeMOCTH IIPH
nomoiu bPC-
peiiTuHra




OpnHoocHoe
pacTsbKeHue-
c)KaTue

HanpspkeHus u
nedpopManum mpu
pacTsHKEHUU-
cxatun. Pacuér Ha
MPOYHOCTb U
KECTKOCTB.

BrInonHeHNE MPAaKTUIECKUX
3a/1aHUl C KOHCYJbTallUEH
mpernoaaBaTess Ha popyme
U yepe3 KOMMEHTapuH B
3aJaHUAX
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CamMmocrosiTenbHOe
BBINOJIHEHHE
MPAaKTUYECKHX
3a/laHul, KOHTPOJIb
cMeHsl [P-anpecos,
aHaIMu3 TeKyuei
YCIIEBaEMOCTH ITPH
oMo bPC-
peUTHHra

LMS-cucrema na
ocHoBe Moodle,
KOMIBIOTEp JH00
ILIAHIIET JTH00
cMapThoH

3amauga 2.1
n3 KP Nel

1,3

Mexannueckue
HUCIIBITaHUS
MaTepuasoB Ha
pacTsKeHHE U
cxxarue

1,0

Aynuo-/Buseo- NTeKIUu
AIIEKTPOHHOTO yueOHHKa C
KOHCYJIbTallueH
npernoaBaTess Ha popyme

CaMOCTOSTENbHOE
M3Y4YCHHE
MaTepHuasoB
AIEKTPOHHOTO
ydeOHHKa ¢
pa3zencHreM Ha
JIEKIUHU U C
TecTaMHu JIJIst
CaMOKOHTPOJIA T10
KaKJI0H JICKIIHH,
aHaJIu3 MOBEICHHS
o0yJaymmxcst mpu
nomomu LRS-
CHCTEMEI U
Experience API,
aHaJINU3 TeKylel
yCIIEeBaeMOCTH TIPH
nomoiuu bPC-
perTHHra

LMS-cuctema Ha
ocHoBe Moodle,
KOMIIBIOTEP MO0
IUTAHIIET JTHOO
cMapThoH

2,7

U3rutd

I'eomerpuueckue
XapaKTEePUCTHKU
MONEePEYHbIX
CEUCHUH CTEPIKHSL.

12

CaMOCTOSITETLHOE
H3yUYCHHE
MaTepHalioB
AIEKTPOHHOTO
ydeOHHKa ¢
paszeneHueM Ha
JICKITUHU U C
TeCTaMHM JIJIst
CaMOKOHTPOJIS TIO
Ka)XJI0¥ JICKIIHH,
aHaJIn3 MOBEICHHUS
o0yJayniuxcs npu
riomoniu LRS-

LMS-cucrema Ha
ocHoBe Moodle,
KOMIBIOTEp 100
ILIAHIIET JTH00
cMapThoH

3agaua 2.2
n3 KP Nel

1,3




CHUCTEMBI U
Experience API,
aHaIMu3 TeKyuei
YCIIEBAEMOCTH IIpU

oMot bPC-
perTHHra
HopmaneHsie 14 CaMOCTOSTENBHOE LMS-cucrema Ha 1,3
HaNpsDKEHUS TIPU H3yUYeHHe ocHoBe Moodle,
9HCTOM U3rHoe. MaTepHUaJioB KOMIBIOTEP JTHO0
Pacuér Ha AJIEKTPOHHOTO IUTAHIIET JIN00
MPOYHOCTH U 18 y4eOHHKa ¢ cMapThoH 3amaua 2.3 4,8
JKECTKOCTb IIPU pa3lielleHUEM Ha U3 KP Nel
IpsMOM H3THOe. JIEKLIUU U C
TECTaMH JIJIS
CaMOKOHTPOJIS IO
KaKJI0H JICKIIHH,
aHaIN3 TIOBEICHUS
0o0ygaymuxcst mpu
nomotu LRS-
CHCTEMBI U
Experience API,
aHaJINu3 TeKylel
YCIeBaeMOCTH MPH
oMot bPC-
peUTHHra
KacarenbHble 5 U3zy4enue 1,3
HaINPsDKCHUS TIPU TEOPETHIECKOTO
MOTIEPEIHOM MaTepHuaa
nsruoe.
CaBur u YWCTEHIN CIBHI. 10 CamocTosgTeabpHOoe LMS-cucrema Ha 1,3
Kpy4deHUE [IpakTryeckue H3yUYCHHE ocHoBe Moodle,
pacueTsl MaTepHalioB KOMIBIOTEp 100
COCTMHCHUH, AIEKTPOHHOTO IUTAHIIET JIN00
paboTaroniux Ha 12 yueOHHUKa ¢ cmaptdoH 3amaya 2.4 4,8
CIIBHT. pa3znesieHueM Ha n3 KP Nel
Kpyuenwue npsmoro JICKIMH U C

CTEePKHS KPYTIIOTO
MIOTIEPEIHOTO
CCUCHUSI.

TeCTaMH ISt
CaMOKOHTPOJIS 110
Ka)kJI0¥ JICKIIHH,
aHaJIU3 MOBEICHUS
o0yJaynxcs npu




nomouu LRS-
CHCTEMBI U
Experience API,
aHaIMu3 TeKyuei
yCIIeBaeMOCTH TIPH

niomortu bPC-
perTHHra
KonTtpons 9
(moaroTtoBka K
JK3aMEHY

HTroro:

131+9




5. KpMTepl/II/I H HOPMBI TEKYIIETI0 KOHTPOJISI U HpOMe)I(yTO‘lHOﬁ arTrecranmmu

@DOpMBI TEKYIIETO KOHTPOJIS YcaoBus gomycka

Kpurepuu 1 HOpMbI OLIEHKH

KonTponbnas padora Nel

«3a4TEHO» — eClii paboTa BBIMOJHEHA MpaBUiIbHO B Tipeaenax 50-100%;
«HE 3a4TEHO» — €CJIM paboTa BBINOJHEHA MPaBUILHO B mipeenax 0-50%.

®dopma npoBeacHU
IIPOMEKYTOUHON aTTeCTalluU

VYcenoBus nomycka

Kpurepuu u HOpMbI OLICHKH

DK3aMeH, TECTUPOBAaHUE

ITomable n MMPpaBUJIbHBIC OTBCTBI HAa TCOPCTHYCCKUC BOIIPOCHI U

Chnaua KP Nel mHa

«OTIHYHO»

BCPHOC pCHICHMC 3a/1a4 N3 DK3aMCHAIITMOHHOTI'O ouiera.

B ocHoBHOM IMPaBHUJILHLIC OTBCTHI HA TCOPETUICCKUC BOIIPOCHI, HO
«XOpouo» Tpe6y10ume HaBOJAIIHUX BOIIPOCOB U YTOquHHﬁ, PEIICHUC 3a1a4n

C HE3HAUYUTCIbHBIMU HETOYHOCTAMM.

OLICHKY «3a4YTCHO»

«YAOBJICTBOPUTCIIBHO»

OTCyTCTBI/Ie IMOJIHOTBI PACKPBITHA CYHIHOCTH TCOPCTUYCCKUX
BOITPOCOB, PCHICHHUC SKSaMeHaHHOHHOﬁ 3aJa4yu C OIIINOKOM.

«HECYHOOBJICTBOPUTCIIBHO»

He3nanune TECOPCTUYCCKOTO MaTCpraia U HCBEPHOC PCIICHUC WA
OTCYTCTBHC PCIICHUS 9K3aMEHAIlMOHHOMN 3aJa4du.




6. Kputepun n HOpMbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)
Y4eOHbIM IIJIaHOM He TIPeyCMOTpeHa KypcoBas paboTa (MpOeKT)

7. IlpuMepHasi TEeMATHKA MMCbMEHHBIX PadoT (KypcoBbIX, pedeparTos,
KOHTPOJILHBIX, pACYeTHO-TPa(huueCKux u ap.)

Ne Tembl
3ajauu
KonTpoJubnas padora Nel
11 IlocTpoeHune »SmHOp BHYTPEHHUX CHUJIOBBIX (DAKTOPOB MPU PACTSKEHUU-CKATUU
CTEpKHEU
1.2 ITocTpoeHue 3mrop BHYTPEHHUX CHUIIOBBIX (DAKTOPOB NP KPy4EHHH BaJOB
1.3 [TocTpoeHne Mmop BHYTPEHHUX CHIIOBBIX (PAKTOPOB MpH M3THOE OaJIOK
2.1 PacueT Ha IPOYHOCTH U KECTKOCTh CTYIIEHYaTOro opyca
2.2 Omnpenernenre TIaBHBIX HEHTPAILHBIX MOMEHTOB MHEPLIUHU CIIOKHOTO CEUCHHS
2.3 PacueTr Ha IPOYHOCTH U KECTKOCTh OAJIOK IPU IJIOCKOM IOIIEPEYHOM U3rude
2.4 Pacder Ha IPOYHOCTH M KECTKOCTH Bajla KPYTJIOTO IMONIEPEIHOTO CEUCHUS

8. Bompocel K 3k3aMeHy

Ne n/m Bonpocel

1 Ienm 1 3a1a4M CONTPOTUBIICHUS] MATEPUATIOB

2 OCHOBHbIE IONYIIEHUS ¥ IPUHLUIBI COTPOTHBIICHUS] MaTEPUAJIOB

3 BHeniHue v BHYTpEHHHE CHITBI

4 PacueTHble cXeMbl

5 Mojenu mpoYHOCTHON HAJIeKHOCTH

6 OCHOBHBIE BUJIBI PACYETOB B CONPOTHBIICHHH MaTEPHAJIOB

7 Meton ceueHuit

8 Knaccudukanus mpocteiimmx BUOB HArPYKEHUS

9 Pacrsxenue-cxarue. [Tocrpoenne snrop BCO

10 [Ipumepsl nocTpoeHust S0Pkl MPo10JIbHON cribl N

11 OmnpeneneHre HaNpsHDKEHUH NPH pacTsHKEHUU-CHKATHH

12 Jedopmaruu npu pactskeHuu-cxxati. Koaddurnumenr Iyaccona

13 3axoH ['yka mpu pacTsKeHHH-CKATHH

14 VcnbiTanue Ha pacTskeHrne. XapaKTepUCTUKU POYHOCTH M IUIACTUYHOCTH. SIBlIeHe
HaKJIena

15 VcnbiTanue Ha cxatue. OcOOEHHOCTH UCIIBITAHUS Ha CKaTHe

16 [TmacTiuanele U Xpynkue MaTepuaibl. OCOOCHHOCTH UX TIOBEJCHUS NIPU PACTSDKEHUH U
CHKATHH

17 Pacuer Ha IPOYHOCTH NPH PACTIKEHUN-CKATUU

18 Bubl pacueToB Ha TPOYHOCTH

19 IToHsATHE PAaBHOIIPOYHOTO CTEPIKHS

20 Pacder Ha )XK€CTKOCTh IPH pacTsIKEHUHN-CoKaTUU. [locTpoeHrEe SMIOPBI NEPEMENICHU.

21 I"'eomeTpHruecKre XapaKTEPUCTHKH MJIOCKUX CEUCHUH, UX ONpeAeIeHHUS.

22 I'maBHBIE OCH M TTIABHBIE MOMEHTHI HHEPIIUU

23 @opMyIIbl IS OTIpEIeNIeHUs TTIaBHBIX HEHTPAIbHBIX MOMEHTOB MHEPLIUHU MPOCTEHIINX
CEUCHMIA: TPSIMOYTOJIBHHUKA, TPEYTOIbHHKA, KPYTa, KOJbIIA

24 Teopema 0 cyMMHUpOBaHUHM MOMEHTOB HHEPIIMH

25 Teopema o npeoOpa3oBaHUK MOMEHTOB HHEPLIUH MIPH NAPATUIEIBHOM MEpeHoce oceit
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26 Teopema o mpeoObpa3zoBaHUKM MOMEHTOB HHEPIMH MPU TOBOPOTE OCEH

27 OmnpeneneHne NOJI0KEHUS IIEHTPA TSHKECTH CI0KHON (Urypbl

28 YucTeli CABUAT U €0 0COOEHHOCTH

29 3akoH ['yka mpu 4ucTOM CABHIre

30 Kpyuenue crepxkneit kpyrioro nonepeyroro ceuenus. [loctpoenue smop BCOD.

31 IIpumepbl TOCTPOEHMS! SMIOPBI KPYTSIIUX MOMEHTOB M,

32 OmnpeneneHne KacaTeabHBIX HANPSHKSHUH PU KPYUYECHUH

33 [TonsipHBIE MOMEHT COTIPOTHBIICHUS

34 YciioBre MPOYHOCTH IPU KPYUEHUHU

35 Ilepemenenus npu kpyueHuu. [loctpoeHue smoppl YIiaoB 3aKpyUHBaHUS

36 VYcioBre KeCTKOCTH IPU KPYUEHUU: B A0COTIOTHBIX U B OTHOCHTEIBHBIX yIJlax
3aKpy4YHBaHUS

37 Pacuer Ha cpe3 u cMmaTHe

38 ITnockuit n3ru6. [loctpoenue smrop BCD

39 ITpumMepbl ocTpoeHus 3M0Pbl HonepeyHoi cuibl Qy

40 [TpuMepsl OCTPOCHHUSI SMIOPHI U3THOAIOIIUX MOMEHTOB My

41 HopmasbHble HaNpsHKEHUS IPU YUCTOM U3THOE

42 OceBoil MOMEHT COITPOTHBIICHUS

43 KacarenbHble HanpshKeHUS Npu npsiMoM nonepednoM u3rude. ®opmyna XKypapckoro

44 Pacyer Ha IPOYHOCTH NpU IJIOCKOM H3rude

45 JuddepennnansHoe ypaBHEHHE YIIPYTOM JTUHUH OaJTKK

46 WurerpupoBanue nuddepeHinanbHOro ypaBHEeHUs YIIPYroi JTMHUH

47 Omnpezenenue nepeMenieHui npu u3rnoe merogom Mopa

48 Uucnennsle npuiiokeHus: uaterpana Mopa. ®opmyna Cumicona

49 Crnioco6 Bepemaruna npu onpezesieHnn nepeMenieHnin

50 YcnoBue )KeCTKOCTH IpU U3ruoe
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9. ®oH/ OLIEHOYHBIX CPEJACTB I MPOBEACHHUS MPOMEKYTOYHOMI
aTrecTanuy 00y4arommXxcst 0 JMCHHIIIHHE

9.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEICTB

N Kon
o/ KonTposmpyembie pa3iesibl KOHTPOJIMPYeMOM HaumenoBanue
(TeMBbI) IMCHUNIHHBI KOMIIETeHIIUH OLIeHOYHOI0 CpeACTBA

f (nJIn ee 4acTH)

- KontponsHas pabora Nel,
ITocTpoeHue s10p BHYTPEHHUX 3agaum 1.1-1.3;

1 | cumoBBIX (hakTOpOB IpH OIK-1 - Bonipocsr k 3x3ameny Ne7-10;
PaCTSKECHUU-CKATUH, KDYUYEHHH U - 3agaun k sx3ameny Nel-11,
u3ruoe 13-25.

TECT
HcnbiTanue maTepualioB Ha - Bonpocs! k sxsamery Nel -
5 | PacTAXEHHe H CxKaTHe. OIK-1 16.
Mexanuyeckue CBOMCTBA
TECT
MaTepuasoB
- KontponsHas padora Nel,
3amayda 2.1;

3 Pacuer Ha IPOYHOCTH U JKECTKOCTh OITK-1 - Bompocs! k sk3amery Nel7-
IPU PaCTSKEHUU-CHKATUN 21,

- 3ajaun K ’x3ameny Nel-11

TECT

- KontponwHas padora Nel,
['eomeTpHuuecke XxapaKTepUCTHKI sanaia 2.2;

4 . OIlK-1 - Bompockr k 3x3ameny Ne2 1-

IJIOCKUX CEeYeHUN 27
- 3ajaun K ’x3ameny Ne7-12.
- KontponbHas pabora Nel,
3amayda 2.3;
- Bompockr k 3x3ameny Ne38-

5 | U3ru6 OIlIK-1 50;

- 3agaun K sk3ameny Nel3-24.
TECT

- KontponbHas pabora Nel,
3amaya 2.4;

6 | Cxeur u xpyuenne OIK-1 :’_J,EOHPOCH K 9K3amMeHy Ne2 8-

- 3ay1aum K 3K3ameny No21-25.
TECT

12




9.2. TunoBble KOHTPOJIbHBIE 32/IaHUS WIH MHbIE MATEPHUAJIbI,
He00X0AuMBbIe /151 OLeHKU 3HAHU, YMEHH i, HABBIKOB M (WJIH) ONbITA
AesITeJIbHOCTH, XapPaKTePU3YIOIIUX 3Tanbl ()OPMHUPOBAHUS KOMIIETEHIIHI B
npoiiecce 0CBOEHUs 00pa3oBaTeJbHOH MPOTrPaMMbl

9.2.1. Kommuiekr 3aaa4 a5 KonrposabHoii padornl Nel

Howmep BapuaHTa [uis Bcex 3a7iady KOHTPOJIBHOM paObOThI MpecTaBisseT cO00M TpeX3HAYHOE YUCIIO,
KOTOpOe Ha3HauaeTcs mpenofasareneM. Kaxnmas mudpa mmeer BapuaTuBHOCTH, paBHylo 10, u
orpenenseT YKa3aHHYO IPYIILY JaHHBIX.

3agaua 1.1.

Tema: «IlocTpoeHue YNMIOP BHYTPEHHUX CHJIOBBIX (AKTOPOB NPH PACTSKEHUU-CHKATHH
CTepKHen»

BapuanT 001.

JUis cTyneH4aToro CTepikHsl, pabOTaIOLIEro B YCIOBUSX PACTKEHUS-CXKATUSA, IOCTPOUTD SIIOPY
BHYTpeHHeH npoonbHoM cuiibl N.

ll 12 13
q
-l--é—---
3
/
AF, F,” F,
N ——C 0 O
A
y )
\
a, a, as \T']'

[Mpunste: F1=20xH, F=10xH, F3=30xH, q=20xH/M, 1:=0,8Mm, 1,=1,5m, 13=1,2m, a;=0,5M, a,=1,4m,
az=0,7Mm.

Kpurtepuu onenku:
«3a4TEHO» - €CIIM CaMOCTOSITeNIbHAs 3ajada BBINOJIHEHA NpaBWiIbHO B o0beme 50-100%. «He
3a4TEHOY - €CJIM CaMOCTOSTENbHAS 3a/1a4a BBIIIOJIHEHA IPaBUILHO MeHee, ueM Ha 50%.

3agaua 1.2.
Tema: «IlocTpoeHne NMW0OP BHYTPEHHUX CHIIOBBIX (PAKTOPOB NPH KPYYEHUH BAJIOB)»

Bapuant 001.

Jlns Bana, 3aKJIIOYEHHOTO B MOJUIMITHUKM U pabOTaroIIero B YCIOBUSX KPYYEHHs, NOCTPOUTH
SMIOPY BHYTPEHHETO KpyTALIero MoMeHTa M;, MpeaBapuTeIbHO BBIYUCIUB 3HAYCHHE MOMEHTa

Mj 13 ycnoBus paBHOBECHSI.
/ Y/ LLL2L V4
(

M,
{ ( { O—

ccce
77777 mk J77777
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[Mpunsate: My=1,6xHm, M;=2xkHwM, M1=2xkHwm, m=8kHwm/M, a;=0,5M, a,=0,3M, a3=0,2m.

Kpurepuu onenku:
«3a4YTEHO» - €CJIM CaMOCTOSTENbHAsl 3ajaya BBINOJIHEHA MpaBWiIbHO B oObeme 50-100%. «He
3aYTEHO» - €CIIM CAMOCTOSATENIbHAS 3a/ja4a BBIIOJIHCHA IIPABIIIEHO MeHee, yeM Ha 50%.

3agaua 1.3.
Tema: «IlocTpoeHue 3MIOP BHYTPEHHUX CHJIOBBIX (D)AKTOPOB NMPH U3rnde 0aJI0K»
Bapuant 001.

JInst IByX CTaTH4eCKH ONPEACIUMBIX OalloK, pabOTAIOMMX B YCIOBHUAX IUIOCKOTO M3ruba: cxema
Nel — Ganka c xecTKUM 3amemiieHreM, cxema Ne2 — Qanka Ha JABYX ONOpPax, MOCTPOUTH SIIOPHI
BHYTPEHHHX CHJIOBBIX (hakTOpoB. [yt ABYXOMOpHO# Oanku MpeaBapUTEIbHO BEIYUCINT PEaKIINU
OIop.

29
@ D
] 29 |
EEEER
a, ‘ 8 | & a, s
1 1

[Mpunsate: F=30kH, M=40xHwm, q=20xH/M, a1=0,5M a,=0,4M a3=0,6M, a4=0,5M, as=0,6M.
Kpurepun ouenku:

«3a4YTCHO» - CCJIIM CaMOCTOATCIIbHAA 3a/lada BBINIOJIHCHA IIPABUJIBHO B oobeme 50-100%. «ue
3a4TCHO» - €CJIKM CaMOCTOATCIIbHAA 3a/ia4ya BBITIOJHCHA MTPAaBUJIBHO MCHEEC, YEM Ha 50%.

3agaua 2.1.

Tema: «PacueT Ha IPOYHOCTH U KECTKOCTH CTYNEHYATOr0 Opyca»
Bapuant 001

CryneHuaTelif  CTalbHOM Opyc KpYIJoro TIONEPEYHOr0 CEYEHUs HarpyKeH CHIJIaMu,
HaIpaBJIEHHBIMH BJ10JIb €ro ocu (cxema — PT'P Nel, 3amaua 1.1).

[IpyHsAB Ha HCXOAHON CXEME COOTHOLICHHME IUIOIIALECH KPYIVIBIX IONEPEYHBIX CEYEHUU I10
MMPOHYMEPOBAaHHBIM ydacTkaM Opyca: A1=A, A,=A/2, A3=A/3, nogo0OpaTh U3 yCIOBUs MPOYHOCTH
[A] — nomyckaemyro MJoOIIaap IOMEPEYHOrO CeYeHHs. [IpOBEpPHUTH BBIMOTHEHHE YCIOBHUS
xecTkocTd. CHpoekTHpoBaTh Opyc pPaBHOTO CONPOTHUBIIEHUS U MPOBECTH OOOCHOBAaHUE €ro
SKOHOMHMYHOCTH.

/) & L

q

<

3

F, F, Fy

—_—0 0 O
2

\

a, a, as \vl-
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[Mpunsate: F1=20xH, F,=10xH, F3=30xH, q=20xH/Mm, 11=0,8M, I,=1,5M, I3=1,2m, a1=0,5M, a,=1,4m,
as=0,7m. Matepuan Cranp 40, 6,=340MIla, n;=1,8.

Kpurepun onenku:
«3a4TEHOY - €CIT CaMOCTOSATEIbHAS 3a/1a4a BHIMOJTHEHA MTPABIIBHO B 00beMe 50-100%. «He
3a4TEHOY - €CJIM CAMOCTOSITeNIbHAs 3a/1a4a BBIITOJIHEHA [TPABUILHO MeHee, yeM Ha 50%.

3agaua 2.2.

Tema: «Onpe)le.ﬂe}me INIaBHBIX HEHTPAJIbHBIX MOMEHTOB HHEPITUHA CJI0KHOT'0
CCUCHU S

Bapuant 001

Ceuenue cnoxHOW (OpPMBI SBISIETCS TIONEPEYHBIM CEYCHHEM HEKOTOpPOH HarpyKeHHOH
KOHCTpyKuuu. Jlyig pacdera B JajdbHEHIIEM 3TOM KOHCTPYKLMM Ha IPOYHOCTh U KECTKOCTH
HEOOXO/MMO ONPEICTUTh IOJIOKEHUE TJABHBIX LEHTPAIbHBIX OCEH W 3HAYEHUS TJIABHBIX
LEHTPAJIbHBIX MOMEHTOB HHEPLIUH CJIOKHOTO CEUEHUS.

// |

Ka

A
!

IMpunste: k;=0,9, k3=0,3.

Kpurepun onenku:
«3aYTEHOY - €CJIM CAaMOCTOSTENIbHAS 3a/1a4a BHITIOJHEHA MpaBMWIbHO B 00beme 50-100%. «He
3a4YTEHOY - €CJIM CAaMOCTOSITeNIbHAs 3a/1a4a BBIIOJIHEHA TPABUIILHO MeHee, yeM Ha 50%.

3agaua 2.3.
Tema: «PacueT HA IPOYHOCTH M KECTKOCTH 0AJOK MPH MJIOCKOM MONEPEYHOM
u3ruoe»

Bapuant 001
ILnan pewmenus

1. Berueptuth B Macmrabe 6ajky Ha JBYX OHOpax ¢ MOCTPOEHHBIMHU 3mropamMu Qy u My (B34Th u3
PI'P Nel, 3agaua 1.3, cxema Ne2).
2. Jlns 6anku, W3rOTOBIEHHOW M3 IUIACTUYHOIO MaTepuaia, Mogo0paTh U3 YCIOBUS MPOYHOCTH
naByTtaBpoBoe, mpsimoyronbHoe (h/b = 2) m xpyrnoe cedenus, npunsB [o] = 160 MIla. [latp
3aKJIIOYEHHE O PALMOHAIBHOCTH (POPMBI CEUSHHS IO PAcX0oy MaTepHaa.
3. Jns OGanku, W3rOTOBIEHHOW M3 XPYNKOrOo MaTepuala, ONpPENeNUTh W3 YCIOBHS HPOYHOCTH
XapaKTepHbIA pa3Mep [a] CIOXKHOrO IMONEPEYHOro cedeHus (M3 3amauu 3.1), mpeaBapuUTENbHO
PEIINB BOIIPOC O €r0 PallMOHAIBHOM MOJOKEHUH.
4. OnpenenuB MepeMeNeHHs] He3aKPEIICHHBIX IPaHUYHBIX CEYEHUH, U300pa3uTh MPUOIMIKEHHBIN
BUJ OCH H30THYTOM OalKu M MPOBECTU IMPOBEPKY KECTKOCTH OalIk JBYTaBPOBOI'O CEUEHUS,
npunss [ 0 | = (0,0005...0,001) | (rme | — paccTosHue Mex Iy OMOpPaMu).
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TpursTs 115 XpynKoro Matepuana: £ = 2 -10° MIla, 05p=150MIIa, 6,,=640MIIa, N, =2

Kpurepuu onenku:
«3a4YTEHOY - €CIIM CAMOCTOSITEIIbHAS 3a/a4a BBIIOJIHEHA IPAaBHILHO B 00beme 50-100%. «He
3aYTEHO» - €CIIM CAMOCTOSATENIbHAS 3a/ja4a BBIIOJIHCHA IIPABIIIEHO MeHee, yeM Ha 50%.

3agaua 2.4.

Tema: «Pacuer Ha MPOYHOCTD U KECTKOCTH BaJia KPYIJIOIO MOMEPEIYHOI0 CCUCHU )

Bapuant 001
CrasibHOMN BaJl KPYIJIOro MONEPEeYHOro CEeUeHHsI HarpyKeH CUCTEMOW KPYTSIIUX MOMEHTOB (CXeMy
Bajla U 3HaYeHHs Harpy3ok B3aTh U3 KP Nel, 3amaua 1.2). I[lomoOparh W3 yCIOBHUS HMPOYHOCTH
nomyckaeMblid tuamerp Baiia [d]. [IpoBepUTH BBINOIHEHHE YCIOBUS )KECTKOCTH.

Ipunsts: Matepuan crams 40, 1,=200MIIa, n,=2, [¢] = 1°, G=8-10"MI]a.
Kpurepuu oueHku:

«B3aUTCHO» - CCJIM CAMOCTOATCIIbHAA 3aj/iada BBIIIOJIHCHA IIPABUJIBHO B o0beMe 50-100%. «ue
3a4TCHO» - €CJIKM CaMOCTOATCIIbHAA 3aJ/iada BBIIIOJHCHA ITPABUJIBHO MCHEEC, UCM Ha 50%.

9.2.2. 3anaum K IK3aMeHy

3angauya Nel

JIns 1OKa3aHHOTO Ha PUCYHKE CTYIEHYAaTOro CTajJbHOTO CTEPXKHS ONPEACIHTh U3 YCIOBHUS
MIPOYHOCTH BEIMYHMHY JOMyCKAEMOW IUIOIIAAN MOMEPEYHOro cedeHHus [A], MOCTpOUTH SIIOpY
NepeMelIeHN W ONpeleNnTh MaKCHMalbHOE TepemMemieHune. Jlomyckaemoe HampspKeHHE
[6]=180 MIla, moxyus ynpyroct E=2x10° MITa.

A 0,54 A

/ | |

/

SRR RSN NS

3agaua Ne2

JUis 1OKa3aHHOTO Ha PUCYHKE CTYIEHYaTOro CTalbHOIO CTEPXKHS OINpPENeIuTh U3 YCIOBHS
IIPOYHOCTH BEJIMUYMHY JOINYCKAaeMOW IUIOLIAJM MONEPEYHOro cedeHus [A], MOCTPOUTH IMIOPY
MepeMelIeHNI U OIpelNeluTh MaKCUMaldbHOe mepemelnieHue. Jlomyckaemoe HampshKeHHE
[6]=160 MIIa, Mmonysb ynpyrocTtu E=2x10 MITa.

0,654 A

N
—

A [

CFy=30kH | =25kl

0.5 m 0.5 m 0.5 m

3agaua Ne3
JInsi 1MOKa3aHHOTO Ha PHUCYHKE CTYMEHYaTOrO CTAJIbHOTO CTEPXKHS ONPENEIUTh U3 YCIOBUSA
MPOYHOCTH BEIUYUHY JOMYCKAaEMOW TUIOMIAJN IONEPEYHOr0 ceueHus [A], TMOCTPOUTH IMIOPY

16



NepeMenieHuit W ONpeleNuTh MaKCUMalbHOE IMepemenieHue. Jlomyckaemoe HampsbKeHUe
[6]=140 MIla, moxynb ynpyroctu E=2x10° MI1a.

A 0,364

[

/] f

Fy=30 I |

0.5 m 0,5 m 0,5 m

3agaua Ned

JIisi 1MOKa3aHHOTO Ha PHUCYHKE CTYIEHYATOTrO CTaJIbHOTO CTEPXKHS ONPENSIUTh U3 YCIOBHUS
MPOYHOCTH BEIUYMHY JOMYCKAEMOW TUIOMIAJHM IONEPEYHOro ceueHusi [A], MOCTPOUTH SIIOpPY
MepeMenieHu ¢ OMpeAesiuTh MaKCUMalbHOE TmepemenieHue. Jlomyckaemoe HampsKeHHE

[6]=160 MIIa, Mmogyns ynpyroctu E=2x10 MITa.
A 0,54

A\ SRR SRRy

3agaua NeS

JIisi TOKa3aHHOTO Ha PHUCYHKE CTYIEHYaTOTO CTAJIBHOTO CTEPXKHS OMNPENSTUTh U3 YCIOBUS
MIPOYHOCTH BEIUYMHY JOMYCKAaeMOW IUIOHIaJAN TMOMEPEYHOro cedeHusl [A], MOCTpOUTH S0Py
MepeMenieHu ¥ OMpeAeNuTh MaKCUMalbHOE TepemenieHue. Jlomyckaemoe HampspKeHHE

[6]=180 MIIa, Mmonysp ynpyroctu E=2x10 MITa.

]4 0,654 A

1 / T /.

- - — 4

F\=15xH F,=35xH |
[

- 0,5 m e 0.5 m e 0.5 m -

3amada Ne6

JIsi TOKa3aHHOTO Ha PHCYHKE CTYMEHYaTOTO CTAJIBHOTO CTEPXKHS OMNPEISTUTh M3 YCIOBUS
MPOYHOCTH BEIUYMHY JOMYCKAaeMOW IUIOMIaJAM TOMNEPEYHOro ceueHus [A], TOCTPOUTH JMIOPY
MepeMenieHuit ¥ OMpeAeNuTh MaKCUMalbHOE TepemenieHue. Jlomyckaemoe HampspKeHHE

[6]=160 MIIa, moxynb ynpyroctu E=2x10° MI1a.
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—C———— -
F=25xH | F,=40kH

SO NINRARNN

0.5 um 0,3 m 0.3 m

3amaua Ne7
JInsi maHHOW TUTOCKOW (DUTYpBl YCTAaHOBHUTH IOJIOKEHHWE TOYKH IIEHTPA TSHKECTH U OINPEICITHTH
BEJIMYUHBI TJIaBHBIX LIEHTPATBHBIX MOMEHTOB UHEPIIHH.

Sa

3amaua Ne8
Jlnst MaHHOW IJIOCKOHM (UTYphl YCTAHOBHTH ITOJIOKEHUE TOYKU IIEHTPA TSHKECTH M OINPEICIUTh
BCJIMYHMHEBI I''TaBHBIX HCHTpaJ'II)HBIX MOMCHTOB I/IHepHI/II/I.

2a

4a

3amaua Ne9
Jlnsa naHHOW MIOCKOW (DUTYphl YCTaHOBUTH TOJIOKEHHE TOYKHU IEHTpPa TSHKECTH M OMPEIeNUTh
BCJIMYHUHEBI I''TaBHBIX HeHTpaJ'II)HI)IX MOMCHTOB I/IHepHI/II/I.

2a

3agaua Nel(
Jlnst maHHOW TUTOCKOM (DUTYpBl YCTaHOBHTH IOJOXKEHHWE TOYKH IIEHTPA TSHKECTH U OIPEICIIUTH
BEJIMYUHBI TJ1aBHBIX LIEHTPAIbHBIX MOMEHTOB UHEPIIMH.
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3agaua Nell
s naHHOW TIOCKOW (DUTYpBI YCTAaHOBUTH IMOJIOKCHHE TOYKU IIEHTPA TSDKECTH M OMPEACIUTH
BEJIMYMHBI IJIaBHBIX IEHTPAIbHBIX MOMEHTOB UHEPIIHH.

3a

3a

3agaua Nel2
Jlnsa naHHOW MIOCKOW (UTYpBl YCTAHOBUTH IMOJIOKEHHE TOYKU IIEHTpPA TSDKECTH U OMPEAeNUTh
BCJIMYHUHEBI I''TaBHBIX HeHTpaJ'II)HI)IX MOMCHTOB I/IHepHI/II/I.

Sa

3amaua Nel3

Jlnst maHHOW OanKy W3 YCJIOBHS TPOYHOCTH IMOA00paTh Kpyrioe morepeyHoe cedeHue. Jlis
MOJIyYEeHHOT0 JUaMeTpa CeueHHsl OomnpeaeinTh nepemenieHre Touku K. Jlomyckaemoe HanpsKkeHHe
[6]=160 MIla, Mmoxyus ynpyroct E=2x10° MITa.

F=20kH
K

’JP’ 3m QM”};”SM
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3apauya Nel4

JIst naHHO#M GaNKu, U3TOTOBJICHHOW M3 XPYIKOTO MaTepraja, UMEIOIICH TPEYroJbHOE MOMePEeYHOe
CeUeHHUe, ONPECIUTh U3 YCIOBHS MPOYHOCTU XapaKTEPHBIN pa3Mep ceueHUs [a], MpeIBapUTEeIIbHO
pEeLIMB BOIIPOC O €ro palMoHanbHOM nonoxeHuu. [Ipunsats: [6],=60 Mlla, [6].=100 MITa.

F,=5kH F,=4kH i

1,2a

6 M 3,5m t

3agaua Nels

Jlnst naHHOM Oallku M3 YCIOBHS NMPOYHOCTH MOA0OpaTh MPSIMOYrOJbHOE MOMEPEYHOE CEYCHHE C
cooTHOWeHHEeM JuiH cTopoH h/b=2. Jlns mnodydeHHBIX pPa3MEpPOB CEUCHHUS ONPEICIHTh
nepemenienue Touku K. Jlonyckaemoe Hanpsixenue [6]=160 MlIla, monyns FOnra E=2x10° MITa.

F=40 kH

’;:P’ 3m 1M”;];” 2Mm

K

3agauda Nelé

JIist naHHO#M OayKu, U3TOTOBJICHHOM M3 XPYIKOTO MaTepraia, UMEIOIIeH TPEYrojbHOE MONEePEeYHOe
CEYEHHE, ONPEIEIUTh U3 YCIOBUS NMPOYHOCTU XAPAKTEPHBIN pa3Mep ceueHus [a], mpeaBapUTEIbHO
pEIIUB BOIIPOC O €ro palMoHaIbHOM HonoxkeHuu. [Ipunsrs: [6],=40 Mlla, [6].=100 MI]a.

F,=6KkH

Y

F,=2kH

v

2™ 3m

0,75a

3amaua Nel7

Jlnst maHHOM OallkM M3 YCIIOBHS MPOYHOCTH MOA00pATh MPSIMOYTOJIbHOE TOMEPEYHOE CEYCHHE C
CooTHOImeHHeM JuinH cTopoH h/b=2. JIns mnodydeHHBIX pPa3MEpPOB CEUCHHUS ONPEICIHThH
nepemenenne Toukn K. Jlomyckaemoe Hanpspkerne [6]=160 MITa, moxyns FOnra E=2x10° MITa.

F=35 kH

A

2mM |1m 4 m

3amaua Nel8

JIst naHHO#M OaKu, U3TOTOBJICHHOW M3 XPYIKOTO MaTepraja, UMEIOIIeH TPEYroJbHOE MOMePEeIHOe
CEYEHHE, ONPEIENUTh U3 YCIOBUS MPOYHOCTU XAPAKTEPHBIN pa3Mep ceueHus [a], mpeaBapUTEIIbHO
pEIINB BOMPOC O €ro palMoHaIbHOM HonoxkeHuu. [Ipunsrs: [6],=60 MlIla, [¢].=150 MI]a.
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Fy=15kH  Fy=7kH

3,5m 3m t

1,5a

3agaua Nel9
Jlnst manHOM Oanku W3 YCJIOBHS NPOYHOCTH TMOM00paTh Kpyriioe momepedHoe cedeHue. s
MOJIYYEHHOTO JIMaMeTpa ceUeHusl onpeneauTs nepemeinienue Touku K. Jlomyckaemoe HampsipkeHUe

[6]=160 MIla, momysnb ynpyroctu E=2x10° Mlla.

F=30 kH

3m ”%”2.!.4 4 m JP’

K

3agaua Ne20

Jlnst naHHO# OaJIKu, U3TOTOBJICHHOM M3 XPYIKOTO MaTepHalia, HMEIOLICH TPEYTroIbHOE TOMEPEYHOE
CeUCHHUE, ONPECIIUTh U3 YCIOBHS MMPOYHOCTH XapaKTEPHBIN pa3Mep ceueHUs [a], MpeIBapUTEIIbHO
pEeLIMB BOIIPOC O €ro palMoHanbHOM nonoxeHuu. [Ipunsats: [6],=50 Mlla, [6].=140 MlI]a.

F,=3kH F,=3kH *

1,65a

2m 3.5m

3agaua Ne21

JU1si KOHCOJIBHOTO Bajla OMPEAETUTh U3 YCIOBHS MPOYHOCTH BEIMYMHY JOMYCKAEMOro JAHaMeTpa
ceuenus [d]. Jlns nmonydeHHOro pa3Mepa CEYeHHUsI ONPEICIUTh MAaKCUMAJIbHBIA a0COIFOTHBIA YToJ
3aKpy4YMBaHM Baja, HOCTPOUB 3IIOPY YIIIOB 3aKpyuuBaHus . [IpHHATE qomyckaeMoe HanpsKeHue
[t]=150 MIIa, moxyis ynpyrocti G=8x10" MI1a.

2kHwm 3xHwm SkH-m

v /]

S

ANRN
|
d
[
T

AN
N
N

0.5 M 02 M 0,4 m

3amaua Ne22

JIJIs TaHHOTO BaJia OMPEICIIUTh W3 YCJIOBUS IMPOYHOCTH BEIUYHMHY JIONMYCKAEMOTO JIUaMeTpa
ceuenust [d]. [l moJrydeHHOTO pa3Mepa CeUeHUs ONpPECIUTh MAaKCUMAIBbHBIA a0COIOTHBIA yroJ
3aKpy4YMBaHMs Baja, IMOCTPOMB OMIOPY VYIJOB 3aKkpyuuBaHus ¢. Jlomyckaemoe HampsiKeHHE
[t]=120 MIla, moayss ciBura G=8x 10* MITa.
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SkHm  IkHwm dxHm

03m |0,2Mm 0,8 m

3agaua Ne23
JIJ1si KOHCOJIBHOTO Baja OMNPEACNIUTh M3 YCJIOBHS MPOYHOCTU BEIUYUHY JOMYCKAEMOTO JHAMETpa
ceuerus [d]. JIas morydeHHOTrO pa3Mepa CEUeHHUs ONPEACIUTh MaKCUMaJIbHBIN aOCOIIOTHBIM yroi

3aKpYy4YHBaHMSI BaJla, IOCTPOUB AIIOPY YIIIOB 3aKpy4duBaHus . [[pUHATH JOMMycKaeMoe HaIpsHKCHUE
[t]=100 MIla, moxyns ynpyroctu G=8x 10* MITa.

3xH-m IcHMm  SxHwMm
A
#
14— 4 v} -] -
%
¥
0,4 m 0,8 m 0,3 m

3agaua Ne24
JIsisi KOHCOJIBHOTO BaJia OMPEACTUTh U3 YCIOBHS MPOYHOCTU BEIUYHUHY JOMYCKAEMOIrO JUaMETpa
ceuerus [d]. JIst moJTydeHHOTO pa3Mepa CeUeHHUs ONMPEICTUTh MAaKCUMAIBbHBIA a0COIOTHBIA YroJ

3aKpy4YMBaHHS Baja, IOCTPOUB JIMIOPY YIVIOB 3aKpyYrBaHus @. [[pUHATH qOITycKaeMoe HapsHKECHHE
[t]=165 MlIla, monynb ynpyroctu G=8x10* MIIa.

4xHum IkH-m 2kHum
# v A
4 -——T
A ¥ ¥
0,2 m 0,7 m 0,5 m

3agaga Ne25

JInisi KOHCOJIBHOTO Bajla OMPEAETUTh U3 YCIOBHS MPOYHOCTH BEIUYMHY JOMYCKaeMOTO JhaMeTpa
ceuenus [d]. Jlyis momydeHHOro pa3mepa CeueHHs ONPEIeTHUTh MAKCHMAIbHBIA a0COMOTHBIN yro
3aKpy4YMBaHHS Baja, TOCTPOUB JIIOPY YIIIOB 3aKpyIHBaHUs . [[pUHATE JOITycKaeMoe HapsKeHHe
[t]=100 MIIa, moays ynpyroct G=8x10" MITa.

2xH IcHm  SxkHm

/]

0,7 m 0,5 m 0,3 m
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10. O6pa3oBaTe/ibHbIE TEXHOJIOTHU U METOAMYECKHE YKA3AHUSA 10 OCBOEHUIO

AUCHHUIUIMHBI (Y4eOHOTr 0 Kypca)
[Ipu wu3ydeHun gucHMIUIMHBI «CONPOTHUBJIECHUE MATEPHATOB" MCIOJB3YIOTCS CIEAYIOLINE
00pa3oBaTeNbHbIC TEXHOIOTHH:

- TEXHOJOIMM TPaJULUOHHOIO 00y4eHus B (GopMme JEeKUUH, Ja00paTOPHBIX, MPAKTUYECKUX
3aHATUN U CAaMOCTOSITENIbHOM pabOThl CTYIEHTOB;

- 3JIEMEHThl MpPoOJIEeMHOro OoOy4eHHs B BHJE HaJIU4YMs BOIPOCOB MPOOJIEMHOrO Xapakrepa B
3aja4ax M TpeOOBaHMI aHanM3a IOJYYEHHBIX DPE3YJIbTAaTOB C IOCIEIYIOIIMM BBIBOJOM IO
PELICHUIO 3a/1a4u.

MeToauyeckue peKOMeHIALMU /s IPenojgaBaTesien
a) M0 NPOBeIeHNIO JIEKIUIi:

1. Tlepen HayajoM JEKIUU PEKOMEHIyeTCs CHOPMYIHPOBATh IEIU W MPAKTUYCCKYIO
3HAYUMOCTb PACCMaTPUBAEMBIX BOIIPOCOB.

2. Bce paccMarpuBaeMble METONBI PEHICHHS 3a7ad PEKOMEHAYETCS JOBOJHUTH JI0 YCTKUX,
JJAKOHUYHBIX aJITOPUTMOB.

3. B KoHIle JEKIMU PEKOMEHIYETCS TIOJBECTH HWTOr IO PACCMOTPEHHOMY MaTrepHaly,
aKIIECHTUPOBATh BHUMAHUE Ha MOJYYEHHBIX pe3yibTaTaX, MOKa3aTh MX B3aUMOCBS3b C
OCTaTbHBIMA HWH()OPMAIMOHHBIMUA OJIOKAMH W WX MECTO B 00meM WHGOPMAIMOHHOM
MIPOCTPAHCTBE JUCLUILIIUHBI.

0) 110 NPOBeIeHNI0 NPAKTHYECKHUX 3AHATHIM:

1. IlpakTryeckue 3aHATUS PEKOMEHAYETCS HAYMHATH C (DOPMYIHUPOBKU TEMBbI, IIEITU 3aHATHS
U KpaTKOTro 0030pa METo/Ia PEIICHHUS.

2. OObscCHEHHE 3a1a4H-TPEHAKEPA PEKOMEHIYETCS POBOIUTh, CTPOTO COOJIIOIAsi AITOPUTM
MCTOAa, AKICHTUPYS BHUMAaHUC HA HaI/I6OHeC CJIOKHBIX MOMCHTAax.

3. OOpaTHYIO CBsI3b PEKOMEHIYETCS OCYIIECTBIIATH MPU PEIICHUH TeX MYHKTOB aJTOPUTMA,
B KOTOPBIX MCITIOJIB3YIOTCA HAaBbIKH, HpI/IO6p€T€HHBIe Ha OpCAbLAyIUX TEMAX, MHUIUHUPYA
CTY/ICHTOB K NMPHHSITUIO CAMOCTOSITEIILHOTO PEIICHHUSI.

MeToauueckue PECKOMEHIAIUHA IO OCBOCHUIO TUCHUIIJIMHBI IJIAA CTYACHTOB

1. H3yueHue TEOpeTUUYECKON YaCTH TEMbI KaXKJI0T0 MOJYJIS CIEeyeT cpasy 3aKperIsTh Ha
peleHny 3a/1a4 110 JaHHOM TeMe.

2. Tlpucrynas K perieHuto 000 3aauu, ciaeyeT BHUMATEIbHO IPOYUTATh TOCTAHOBKY 3a7aul
1, B COOTBETCTBHUE C HEH, BRIOUPATh AJITOPUTM PEIICHUSI.

ITpu opopmieHnn pereHus 3a1a4 peKOMEHIYETCs CTPOro CIeI0BaTh TUIIOBBIM aJlTOPUTMaM U

3aKaH4YMBaTh BBIBOJAMHU 110 PE3yJibTaTaM pacyeTa.
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11. YueOHO-MeTOAN4YEeCKOE M HH(POPMALIMOHHOE O0ecTeyeHue
AUCHHUIUIMHBI (Y4eOHOTr 0 Kypca)

11.1. O6s13aTesibHAA JIUTEPATYPA

Tun (yueOHuk, yueoHoe
Ne nocodue, yuedHo- Koanuecrso B
Bubanorpadguueckoe onucanmne
n/n MeTOaHYecKOoe mocooue, onoaIMoTEKE
NPAKTHKYM, Ap.)
1 ConporusieHne MaTepHaJIOB [ DIEKTPOHHBIN
pecype] : yuebnuk / I1. A. TlaBioB [u ap.] ; mox pen.
b. E. MensauKOBa. - U31. 4-¢, ucnp. - CaHKT-
[etepOypr : Jlans, 2017. - 556 c. : wn. - (YaeOHUKH YueOnuk OBC «Jlanb»
i By3oB. CnenmanbHas mutepatypa). - ISBN 978-
5-9511-0007-8.
COI''TACOBAHO
JlupexTop HayyHOU OuOImoTeKku A.M.AcaeBa
(noonucs) (U.0. Damurus)

«

» 20 I.

11.2. JlonoJiHUTeJbHASL JIUTEPATYypa M y4eOHble MaTepuaibl (ayamo-,
BH1€0TI0CO0MS U JIP.)

e (dona HayyHoU Oubmmorexku TI'Y:

Ne i/

Tun (yueOHuk, yuedHoe
nocooue, yueoHo-
Bubauorpadguyeckoe onucanne MeToanvYecKoe mocoome,
MPaKTHKYM, ayAHo-,
BUJE0ONOCO0us U Ap.)

KoanuecTBo B
onodJIMoTEKE

I'appusioBa T. ®.

ComnpoTuBJIeHHE MaTepPHaoB [ DIEKTPOHHEBIN pecypc] :
MPAaKTUKYM JUI CTYAEHTOB 3a04. popMbI 00yueHms. B 2 4. Y. 1
/ T. ®. I'aBpuiiosa, E. I1. ['opauenko, A. A. Pasysaes ; TT'Y ;
H-T MammHOCTpOCHNS ; Kad. "HaHoTexHOMIOTHH,
MaTepHaJioBeJcHHe 1 MexaHuKka" ; [mox oomr. pex. 1. JL.
Mepcona]. - TT'Y. - Toaesarti : TI'Y, 2016. - 127 c. : un. -
[Tpni.: c. 64-127. - ISBN 978-5-8259-0944-8.

IIpakTuxkym

Penozuropuit TT'Y

["aBpuiioBa T. ®.

ConpoTUBJICHUE MAaTEPHUAJIOB [ DIEKTPOHHBIN pecypc] :
MPaKTUKyM JUIS CTYACHTOB 3a04. GopMbI 0O0yueHus. B 2 4. Y. 2
/ T. ®@. I'appuiosa, E. I1. ['opauenko, A. A. Pazysaes ; TT'Y ;
H-T MammmHOCTpOoeHus ; kad. "Hanorexnomoruu,
MaTepuanoBeneHre u mexanuka" ; [mox obmr. pexa. . JI.
Mepcona]. - TT'Y. - Tonmpsittit : TT'Y, 2016. - 172 c. : m. -
[Tpwr.: c. 98-172. - ISBN 978-5-8259-0945-5.

[IpakTuxkym

Penozuropuit TT'Y

I'appusosa T. ®.

ComnpoTUBJICHHE MaTEPHUATIOB [ DIIEKTPOHHEIN pecypc] :
MPaKTUKYM JUI CTYACHTOB OYHOU (hopMbI 00ydeHus. B 2 4. Y.
1/T. ®. I'aBpunosa, E. I1. F'opauenxko, A. A. Pasysaes ; TT'Y
; IH-T MammHocTpoeHus ; kag. "HanorexHosoruy,
MaTepHalioBeJcHHe 1 MexaHuka" ; [mox oomr. pex. 1. JI.
Mepcona]. - TT'Y. - Toassitta : TI'Y, 2017. - 251 c. : un. -
[Tpui.: c. 161-251. - ISBN 978-5-8259-1139-7.

[IpakTuxkym

Penosuropuit TT'Y

Kykos B. T'.

MexaHuka [ DNEKTPOHHBINA pecypc] : CONPOTUBIEHHE
Marepuaios : yued. mocodue / B. I'. )Kykos. - CaHkT- YuebHoe nocobue
[TeTepOypr : Jlanp, 2012. - 416 c. : ni. - (YueOHUKH A7

By30B. CrieninanbpHas nuteparypa). - ISBN 978-5-8114-1244-0,

OBC «JIanp»
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11.3. [lepeyenb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKALIMOHHOM
cetu "UHTEpHeT" (BCIOMOTaTEJIbHBIN)

http://www.toehelp.ru/theory/sopromat/ Jlekiuu o auciumminie «CONpOTHBICHHE MaTEPHAIOBY,
WLTFOCTPUPOBAHHBIC IPUMEPAMH PEIIIEHUS 3a1a4

http://technofile.ru/files/sopromat.html Marepuansl aas CKauWBaHHUS: IIMAPTaJkd, METOAMYCCKHUE
ocoOust IO PeIIeHHI0 3a1a4, yueOHuk PeompocheBa Mo CONPOTHUBIEHHIO MAaTEPHAIOB, COPTAMEHT
MIPOKATHBIX MpoQuiIeH, GopMyIIbl

http://mysopromat.ru/ Ha sTom caiite HaxoauTCst:
e TIOJIHBIM KOHCIEKT JEKIUi 1o Kypcy «ConpoTuBieHre MaTtepuanoB,
e wucropuro coznanus u cranoBieHus COITIPOMATA, kak y4eOHOTO npeamera,
e OIIMCaHUE COBPEMEHHBIX METOJOB KOHCTPYMPOBAHMS U pacueTa W3JeiHil Ha MPOYHOCTh U
JIOJITCOBEYHOCTb,
e  CTAaTUCTHUYECKHE METOJIbl 00pabOTKH Pe3ylbTaTOB MEXaHUUYECKUX UCIBITAHUMH,
e OITMCaHUE COBPEMEHHBIX MporpaMMHbIX koMiiekcoB CAD/FEA,
e paszNUYHBIC U MOJIE3HbIE CIIPABOYHBIC MATEPHUAIBI,
e ¥ MHOTOE, MHOTOE, MHOTO€ JIPYTOE...

http://www.soprotmat.ru/ Ha caiite HaxomuTcsi Kypc JEKIIHi, JTa0OpaTOPHBIA MPAKTUKYM, MY3CH
pa3pylieHuii, yueOHbIe (UIbMbI, CIPABOYHBIC JaHHBIC U MHOTOE JIPYTOC.

http://botaniks.ru/sopromat.php Ha sTom caiite ecTh BO3MOXHOCTh OCCILUIATHO CKayaTh MPUMEPHI
pemienus 3a1a4 1o CONpOTUBICHHIO MAaTEPUAJIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html
OecIIaTHO CKa4yaTh MPOrpaMMy JIIsl pacyeTa 0aiok, paboTarommx Ha U3THO.

3mecp  MOYKHO

11.4. TlepeyeHb NPOrPAMMHOI0 OOeceYeHUst

Ne HanmenoBanue 11O KoimnuecTBo | PexkBu3uTHI 10roBopa (aara,
n/n JIMLIEH3UI HOMep, CPOK AeHCTBHA)

1 | Windows 1398 Beccpounas nuiieH3us

2 | Office Standart 1398 beccpounas nuiieH3us

11.5. Onucanue MaTepuAJIbHO-TEXHUYECKOH 0a3bl, HEOOX0AUMOIH I
OCYLeCTBJICHHS 00Pa30BaTEJIbHOI0 MPOLECCa MO0 JMCUHUILINHE (MOLYJIIO)

HaumenoBanue §
N

000py10BAHHBIX Y4EOHBIX . = g =
. dakTuyeckmii aapec - g«
Ka0uHeTOoB, 1adopaTopuii, 4 S =
Ne Ilepeyens ocHOBHOTO y4eOHBIX KAOHHETOB, = Sz
MAacCTepPCKHUX U JIP. 00beKTOB . s 5=
n/n 00opynoBaHus JadopaTopuii, MACTEPCKHUX U g =3z
AJIS1 IPOBeIeHUs N g =
NMPAKTHYECKUX U p- = = §
J1a00pATOPHBIX 3aHATHIA =

1 Aynuropus BeOKoH(pepeHIni. | DkpaH TeneBu3HOHHbIH, | 445020 Camapckas 17

VYuebHas  ayauTopust  JUIs
MPOBEICHUS 3aHATHH
JIEKIIMOHHOTO THMA. YueOHas
ayJMTOpHSL Ul TIPOBEICHUS
3aHATUM CEMHHAPCKOIO THIIA.
YuebHnass  ayauropus s
KypCOBOTO  IPOEKTHPOBAHUS
(BBIMOJTHEHUS KypPCOBBIX
pabor). YueOHast aynuropus
JUISL IPOBEICHUS IPYIIIOBBIX U
VHJIMBHIyaJIbHBIX

IIUPMBI, MPOKEKTOp Ha
IITaTHUBeE. cTON
TpernoaaBaTeIbCKUM,
CTYJIbSI
NpenoaaBaTeIbCKUe. ,
Tpancnapant-
TepeTsKKa, CUCTEMHBIHI
OJIOK .

00xacts, T. TompsTTH,
yi. Benopycckas, 16B,
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http://www.toehelp.ru/theory/sopromat/
http://technofile.ru/files/sopromat.html
http://mysopromat.ru/
http://www.soprotmat.ru/
http://botaniks.ru/sopromat.php
http://www.1001soft.com/soft/sopromat_raschet_ploskih_balok_i_ram-945.html

n/n

HaunmenoBanue
000py10BAHHBIX Y4EOHBIX
Ka0uHeToB, 1a0opaTopuii,

MAaCTEpPCKHUX U AP. 00bEKTOB
AJS IPOBeIeHHs
NPAKTHYECKUX H

J1a00paTOPHBIX 3aHATHI

IlepeyeHb 0CHOBHOTO
o0opynoBaHus

dakTUYecKnil aapec
Y4eOHBIX KAOMHETOB,
JadopaTopuii, MACTEPCKUX U

ap.

ILnomanm, M2

KouanuecTBo
MOCAZT0YHBIX MECT)

KOHCYJIbTaITUi YyebOnas
ayTUTOpUs ISl TPOBEACHUS
3aHATHI TEKYIIEro KOHTPOJS
u MIPOMEKYTOUHOU
arrectaimu. (YJIK-807)

KomnbroTepHsIii kiacc.
ITomewmienne nis
CaMOCTOSTEIFHON paOOTHI.
YueOHas ayTuTopus s
MIPOBECHUS 3aHATUI
CEMHHAPCKOTO THIIA. YueOHas
ayIUTOPUS JJIs KYPCOBOTO
MIPOCKTHPOBAHUS
(BBITTOTHEHNUS KYPCOBBIX
paboT). YueOHas ayuTropus
JJIA IPOBEACHUA I'PYNIIOBBIX U
MHAWBUAYAJTbHBIX
KOHCyJbTanuil. YueOHas
aAyauTopus 41 NpOBCACHUA
3aHATHH TEKYyIIeTo KOHTPOIISA
U TIPOMEKYTOTHOM
arrecranuu. (I'-401)

Croun yueHn4ecKuil,
ctyin, 1K ¢ BeIxomoM B
CCTh UHTEPHET

445020, Camapckas 0011, T.
TonbsTTH,
V. benopycckas, 14,

84,8
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