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1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHHMS AUCIUIUIMHBI — HAy4YUTh OyaymMX OakalaBpOB IpaBUJILHO BBIOUpATH
KOHCTPYKIIMOHHBIE MaTepuaibl U KOHCTPYKTUBHBIE (OPMBI, 00ECIIEYMBATh BHICOKHE IMMOKA3aTelu
HAJCKHOCTH, JIOJITOBEYHOCTH H  OE30MACHOCTH  HANPSDKEHHBIX KOHCTPYKIMH H  Y3JIOB
0o0opynoBaHus, co3AaBaTh AIPPEKTUBHBIC U IKOHOMUYHBIE KOHCTPYKIIHH.

VYuebnsblii Kypce «MexaHuka 2» - 3TO 4acTh OOIIEH MUCHUILIMHBI «MeXaHHuKa», B KOTOPOU
M3JI0KEHBI OCHOBBI HayKu «COMPOTUBIICHHWE MATEPHAIIOB» - HAYKU O MPOYHOCTU U KECTKOCTU
3JIEMEHTOB MHKEHEPHBIX KOHCTPYKIIHH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO
JIMCIMIUIMHBI U IPAKTUKU, HA OCBOCHUH KOTOPBIX 0a3upyeTcs TaHHAast TUCIUILIMHA: BBICIIIAs

MaTemaruka, pusuka, Mexanuka |1 (TeopeTuueckas MEXaHUKa).

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
NPEIIIECTBYIONICE: MEXaHUKa 3 (€Tl MalllMH U OCHOBBI KOHCTPYUPOBAHHMSI ), MEXaHUKa 4 (Teopus
MaIlIuH U MEXaHU3MOB).

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
NHaukaTopbl JOCTHKEHUAS
KOHTpOJIUpYyeMble .. IInanupyemble pe3ybTaThl
KOMIIeTeHIHii
KOMIIETeHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAaHUE)
(OIIK-1) ymenue 3HaTh:0CHOBHBIE METO/Ibl pacueTa Ha
HCII0JIb30BaTh OCHOBHBIE IPOYHOCTb, )KECTKOCTh U
3aKOHBI YCTOMYUBOCTD
€CTECTBEHHOHAYYHBIX YMeTh:IpOU3BOIUTH AHAIN3
JTUCIUTIIINH B pPacUYETHBIX CXEeM, UIEHTU(PHUITUPOBATH
npodeccuoHaIbHON BUJIBI JepopMaIii, IPUMEHSTh
JeATEIbHOCTH, IPUMEHSITh METO/Ibl pacyeTa B COOTBETCTBUE C
METO/Ibl MaTEMATHYECKOT O MOCTaBJICHHOM 3a7auei,
aHajau3a u aQHAJIM3UPOBATH TTOJTYICHHBIN
MOJIETUPOBaHUS, pe3yNnbTaT U JIeJaTh BHIBOJBI O
TEOPETUYECKOI0 U paboTOCIIOCOOHOCTH KOHCTPYKIIUU
AKCIEPUMEHTAIBLHOTO Bnagers:meronamu pacuera Ha
VICCIIEIOBAHMUS MIPOYHOCTh, KECTKOCTh 1
YCTOMUYMBOCTb TUIIOBBIX PACYETHBIX
CXEM




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®DopMbI TEKYLIET0

Bun . KOHTPOJIs
Monyan . HaumeHoBaHue TeM 3aHATHH
(pazzen) yueOHoM (yaeBHoii padoTbI) Cemectp| O0beM, 4. banabl | UHTEpakTHB, Y. (HauMeHOBaHUe
padoThI OLICHOYHOI 0
cpeacTna)

Monyns 1 |Jlekl Beenenue. Meroa ceuenuii. [loctpoenue smtop 3 2 Bompocsl k 3auery
BC® npu pacTsikeHUH-CKATHH, KPYYEHUH, 1-3
u3ruoe

Mogyns 1 |IIp 1 Pemenue 3agau no reme «Iloctpoenue amrop 3 2 1 Kommnekr 3amannii
BC® npu pacTsyKeHUHU-CKATUU U KPYYECHHUH st [p 1

Monayns 1 |PT'P 1.1-2 | CamocTosiTEnbHOE pEelIeHUE 3a/1a4 [0 TEME: 3 3 2 Kommuexr 3amay mis
«IToctpoenue snrop BCO npu pacTskeHUun- PI'P 1.1-2
CKaTUHU U KPYICHUN

Monyns 1 |JIa0l OtpaboTtka TexHuku nocrpoenus >mrop BCO na 3 2 1 2 KommiekT 3ananuit
KOHCOJIbHOM 0ajke 9KCIpecc METOI0M IO utst J1a6 1
XapaKTEPHBIM CEUCHUSIM

Monyns 1 |IIp 2 OtpaboTka TexHUKH nocTpoeHus smop BCD Ha 3 2 1 Kommnexr 3aganmii
JIBYXOTIOPHOMU OaJike 3KCIPECC METOIOM 10 s [p
XapaKTePHBIM CEYCHUSIM

Mogyns 1 | PT'P Nel.3 | CamocTosITENBHOE pELIEHUE 33124 110 TEME: 3 8 4 Kommnekr 3amau mis
"TToctpoenue sntop BC® na Oankax npu usrude" PI'P 1.3

Mopgyne 1 |Jlek 2 [Toctpoenue smop BCO Ha miockux u 3 2 Bomnpocs! k 3auery 38-
IPOCTPAHCTBEHHBIX paMax 40

Monyns 1 |IIp3 OtpaboTka TexHUKH nocTpoeHus smop BCD Ha 3 2 1 Kommnexr 3aganmii
JIBYXOIIOPHOW pame IKCIPECC METOIOM IO s [p 3
XapaKTEPHBIM CEUEHHSIM

Monayns 1 |JIab 2 OtpaboTka TexHUKH nocTpoeHus >mop BCD na 3 2 1 2 Kommnexr 3aganmii
KOHCOJIBHOM paMe HKCIIPecc METOI0M IO s Jlab 2
XapaKTEPHBIM CEUEHHSIM

Mogyns 1 |PTP 1.4 |CamMocTosiTeNnbHOE pELICHUE 3a1a4 110 TEME: 3 8 5 KoMmmnexkr 3amau mis

"[Toctpoenne smop BCD wa pamax npu u3ruode"

PIP 1.4




®opMbI TEKYLIET0

Bun . KOHTPOJIs
Monyan . HanmeHnoBaHue TeM 3aHATHIA
yueOHoM . Cemectp| O0beM, 4. banabl | UHTEpakTHB, 4. (HauMeHOBaHUe
(pasaen) (yueoHol#i paGoThI)
padoThI OLICHOYHOI'0
cpeacTsa)

Mopyns 1 |IIp 4 Pemrenue 3amau no reme: "[loctpoenue smrop 3 2 1 - KommiexT 3ananuit
BC® na npocTpaHCTBEHHO-JIOMaHOM Opyce" st [p 4

Moayns 1 |PT'P 1.5 | CamocrosrenbHoe pelieHue 3aiad 1o TeMe: 3 8 4 - Kommiekt 3amau g
"IToctpoenue smtop BC® Ha npocTpaHCTBEHHO- PI'P 1.5
JoMaHoM Opyce"

Mogyns 2 |Jlek 3 Hanpspokenus u nedopmanmu mpu pacTsHKeHUN- 3 2 - - Bompocs! k 3auery 11-
ckatuu. MexaHn4ecKue UCTIBITaHUs MaTepHalioB 16
Ha PacTsHKEHUE U CHKAaThe

Mopayns 2 |J1a63 N3ydyeHne MEXaHMYECKUX CBOMCTB MaTEpPHUaIOB 3 2 1 - Kommnekr 3amannii
IIPU PaCTSDKEHUU U COKATUU s Jla6 3

Moayne 3 |Jlex 4 PacuyeT Ha IPOYHOCTHU KECTKOCTD IIPH 3 2 - Bompocs! k 3auety 17-

P y

pacTsHKEHUU-CKATUU 20

Moayns3  |IIp 5 Pemenue 3amau mo teme "Pacuer Ha MpOYHOCTH 3 2 1 - KommiexT 3ananuit
IIPY pacTsKEHUU-cokatun'” uist [Ip 5

Moayns 3 |IIp 6 Pemenue 3amau mo teme "Pacuer Ha )KeCTKOCTh 3 2 1 - KommiexT 3ananuit
IIPY pacTsKEHUU-cokatun'” i [Ip 6

Monyns 3 |PI'P 2 CaMocTosTenbHOE pelIeHUE 3a4a4 110 TEME: 3 10 5) - Kowmmnexr 3agau ans
"PacdeT Ha IPOYHOCTH U JKECTKOCTH IIPU PI'P 2
pacTshKeHUu-cxaTuu"

Mopnyns 4 |Jlek 5 ['eomeTpuyeckune XxapakTepUCTUKH IIOCKUX 3 2 - - Bompocs! k 3adery 21-

y

ceueHuil. [Ipsamoii monepeynslit U3ruod. 27,41-47
OnpeneneHneHOpMaIbHBIX U KacaTeIbHbIX
HanpsbkeHuit. Metog Mopa i citydast u3ruda

Monyns 4 |IIp 7 Pemenue 3amau mo reme "Onpenenenne LT u 3 2 1 KommutexT 3amanuit

IJIaBHBIX LIEHTPAJIbHBIX MOMEHTOB UHEPLIUU
CJII0OKHOTO ceueHus"

s [p 7




®opMbI TEKYLIET0

Bun . KOHTPOJIs
Monyanb . HanmeHnoBaHue TeM 3aHATHIA
yueOHoM . Cemectp| O0beM, 4. banabl | UHTEpakTHB, 4. (HauMeHOBaHUe
(pasaen) (yueoHol#i paGoThI)
padoThI OLICHOYHOI'0
cpeacTsa)
Monyne 4 |PI'P 3.1 |CamocrosiTensHOE pelIeHne 3a1a4 1Mo TeMe: 3 7 3 - Komrnekr 3agau s
"Onpenenenue [T u rinaBHBIX EHTPATBLHBIX PI'P 3.1
MOMEHTOB UHEPIIUH CIIOKHOTO CeUeHUs"
Mopyne 5 |Jlek 6 YucnenHble METOBI PENICHUST UHTErpaia Mopa. 3 2 - - Bomnpocs! k 3auery 45-
Juddepennnanbaoe ypaBHEHHE YIIPYTOM JTNHUH 50,
6anku. Kocoit m3ru6. BaernentpernHoe
pacTshKeHue-CxKaTHE
Mopayns 5 |IIp 8 Pemrenue 3amau mo teme "Pacuer Ha MpOYHOCTH 3 2 1 - KommiexT 3ananuit
IpH IpsIMOM M3rHoe"” st [p 8
Mogyns 5 |IIp 9 Pemenue 3amau o reme "Pacuer Ha )KECTKOCTh 3 2 1 - KommuiexT 3ananuit
IpH IpsiMOM u3rude” st [p 9
Mopgyns 5 |PTP 3.2 |CamMocTosTenbHOE pelIeHUE 3a1a 110 TEME: 3 10 5 - KomruiekT 3agayu mist
"Pacyer Ha IPOYHOCTH U KECTKOCTb MPH MPSIMOM PI'P 3.2
u3rude"
Mogyns 5 |JIab 4 Omnpenenenue nepeMenieHui mpyu MpsIMoM U3rude 3 2 1 2 KommiexT 3ananuit
st J1ao 4
Monayns 5 |Jlex 7 Omnpenenenue nepeMenieHni mpu KOcoM U3ruoe. 3 2 - - Bomnpocs! k 3auery 45-
[Tpumepsr 50
Mogayns 5 |IIp 10 Pemenue 3apau no reme "Pacuer Ha mpOYHOCTH U 3 2 1 - KommuiekT 3ananuit
JKECTKOCTb MPU COBMECTHOM JIEUCTBUHU JIBYX st [Ip 10
npsIMbIX U3rude"
Monyns 5 |PI'P 3.3 | CamocrosiTenbHO€E pelieHre 3a1ad Mo TeMe: 3 10 5) - Kowmmnexr 3agau ans
"PacdeT Ha IPOYHOCTH U JKECTKOCTH NIPU PI'P 3.3
COBMECTHOM JIEWCTBUU JABYX MPSAMBIX U3THOOB"
Monyne 5 |JIa6 5 Omnpenenenue nepeMenieHui mpy NpsMoM U3rude 3 2 1 2 KommuiekT 3ananuit

st JIao 5




®opMbI TEKYLIET0

Bun . KOHTPOJIs
Monyanb . HanmeHnoBaHue TeM 3aHATHIA
(pazzen) yueOHoM (yaeBHoii padoTbI) Cemectp| O0beM, 4. banabl | UHTEpakTHB, 4. (HauMeHOBaHUe
padoTbI OLICHOYHOI'0
cpeacTna)

Mopgyns 5 |IIp 11 Pemenue 3amnau no reme "Pacuer Ha mpoYHOCTb 3 2 1 - KommnekT 3amannii
IIPA COBMECTHOM JCHCTBUH U3TH0OA U st [Ip 11
PACTSIKEHMUSA-CHKATUSD)

Mopgyns 5 |PI'P 3.4 |CamMocTosTenbHOE pELICHUE 3a1a4 110 TEME: 3 4 2 - KomruiekT 3agau mist
"Pacuer Ha TPOYHOCTH IPU COBMECTHOM PT'P 3.4
JEHCTBUY MPSMOTO M3ruda u pacTskeHus"

Mopyns 6 |Jlek 8 Cnsur. Kpyuenue crepHel Kpyrioro Ce4eHHus. 3 2 - - Bomnpocs! k 3auery 28-
Kpydenue crepkHei HeKpyriioro npopuiis 37

Mopyns 6 |IIp 12 Pemenue 3agau no reme "Pacuer Ha poOYHOCTH U 3 2 1 - KomriuiekT 3aganuii
JKECTKOCTb ITPU KPYYEHUH BaJla KPYTJIOTO i [p 12
MOIEepPEYHOro ceueHus"

Mopyne 7 |JIex 9 MeTtop cril MPUMEHUTEIIBHO K TPEM BUAAM 3 2 - - Bomnpocs! k 3auery 51-
nedopmaruu. 52

Mopayns 7 |IIp 13 Pemenue 3amau mo reme "Pacuer ctaTuuecku 3 2 1 - KommiexT 3ananuit
HEONPEIEeTUMBIX CUCTEM NPU PACTSHKEHUU - st [Ip 13
cxatuun"

Mopnyns 7 |IIp 14 Pemenue 3amau mo reme "Pacuer ctatudyecku 3 2 1 - Kommnekr 3amannii
HEONPEIETUMBIX CUCTEM INPU PACTSHKEHUU - st [Ip 14
cxatuun"

Mopayns 7 |PI'P 4.1 CamocrosiTenbHOE peuIeHre 3a/1a4 10 TEMeE: 3 8 5 - Kommnekr 3amau mis
"Pacuer Ha TPOYHOCTH CTATHYECKHU PTP 4.1
HEONPEIEeTUMBIX CUCTEM MPU PACTSIKEHUU-

Monyns 7 |Jlek 10 Yyer cuMMETpUM IPU PACKPBITUHU CTATUYECKOU 3 2 - - Bompocsr k 3auery 51-
HEOIPEAETNMOCTH. 52

Mopnyns 7 |IIp 15 Pemenue 3amau mo reme "Pacuer ctaTnuecku 3 2 1 - KommuiexT 3amanuit

HEOIpeaeIMMbIX0aI0K mpu u3rude"

i [p 15




®opMbI TEKYLIET0

Bun . KOHTPOJIs
Monyanb . HaumeHoBaHue TeM 3aHITHH
(pa3zen) yueOHoM (yaeBHoii padoTbI) Cemectp| O0beM, 4. banabl | UHTEpakTHB, 4. (HauMeHOBaHUe
padoTbI OLICHOYHOI'0
cpeacTsa)

Monyne 7 |JIab 6 OnpeneneHre MOMEHTA 3alIeMIICHUS 3 2 1 2 KowmrnexT 3ananmii
OJHOMPOJIETHOU CTATUYECKHU HEOMPEASITUMOMN it J1ab 6
OaJsiku.

Mopnyne 7 |IIp 16 Pemenue 3agaud no teme: "Pacyer Ha MpOYHOCTH U 3 2 1 - KomriuiekT 3aganuii
JKECTKOCTh CTATHYCCKH HEOMPEICTUMON paMbl" st [p 16

Monyns 7 |PI'P 4.2 | CamocTrosiTenbHOE pelIeHre 3a1a4 [0 TEME: 3 10,75 7 - Kommnexr 3agau ans
"PacyeT Ha MPOYHOCTH U KECTKOCTh CTATUYECKHU PI'P 4.2
HeolpeaeauMon pambl"”

MOAVIJIb 7|J1a6 7 Onpenenenue nepeMenieHuii B CTaTUYECKU 3 2 1 - KoMmekr 3amannii
HeonpeaeanMOM 3aMKHYTOM KOHTYpE st JIao 7

Monyns 8 | Jlek 11 Hanpsoxennoe u 1e)opMupOBaHHOE COCTOSTHHE B 3 2 - - Bompocsr k 3auery 53-
touke. Teopuu npounoctu. OOmuMiA cydaii o7
HarpyXeHusl.

Mopnyns 8 |IIp 17 Pemrenue 3amau na Temy "Pacuer Ha mpOYHOCTH B 3 2 1 - Kommnekr 3amannii
YCJIOBHSIX CJIOKHOT'O COIPOTHBJICHHUS" st Ip 17

Mopayns 8 |IIp 18 Pemrenue 3amau na Temy "Pacuer Ha mpOYHOCTH B 3 2 1 - Kommnekr 3amannii
YCIIOBUSIX CJIOKHOTO COITPOTUBICHUS" st [p 18

Monayns 8 |PTP 5 CamocTosTeNnbHOE peleHHe 3a1a4 110 TeMe 3 8 6 -- Kommutekr 3amay st
"Pac4eT Ha IPOYHOCTH IPOCTPAHCTBEHHO PIP 5
nomaHoro Opyca"

Monyns 8 |Jlek 12 |Ompenenenue nepeMenieHnii Ha 3 2 - - Bomnpocs! k 3auety 58-
IIPOCTPAHCTBEHHOM pame. Y CTOMYMBOCTD CKATBIX 60
crepxHeil. Dopmyna Didepa.

Monyne 8§ | JIab 8 Omnpenenenue nepeMenieHnii CBO00HOTO KOHIIA 3 2 1 2 KommuiekT 3ananuit

Jomanoro Opyca.

st JIao 8




®opMbI TEKYLIET0

Bun . KOHTPOJIs
Monyan N HaumeHoBaHue TeM 3aHATHH
(pa3zen) yueOHoM (yaeBHoii padoTbI) Cemectp| O0beM, 4. banabl | UHTEpakTHB, 4. (HauMeHOBaHUe
padoThI OLICHOYHOI'0
cpeacTna)
Mopayns 9 |Jlek 13 Pacuer Ha ycTOMYMBOCTH 32 MpeesiaMu 3 2 - - Bompocs! k 3auery 61-
IPONOPLHUOHATIBHOCTH U C TOMOILBIO 63
Kod(uUIIMeHTa MPOI0JIBHOTO U3rHoa.
Moayns 9 |IIp 19 Pewenue 3amau Ha Temy "Onpenenenue 3 2 1 - KoMmmnnekr 3amannii
KPUTHYECKHX [TapaMETPOB CKATOTO CTEPKHSI PH i [p 19
noTepe ycTonunBocTu"
Mopayns 9 |IIp 20 Permrennie 3agau mo treMe: ""Pacuer C)KaTbIX CTOEK 3 2 1 - KomriuiekT 3aganuii
Ha YCTOWYUBOCTH I10 IPY30110AbEMHOCTH" i [p 20
Moayns 9 |PIP 6.1 |CamMocTosiTenbHOE pelIeHre 3a1a 110 TEME: 3 6 5 - KomruiekT 3agayu mist
"PacdeT cxkaTo#l CTOMKM HA YCTOMYMBOCTSD" PI'P 6.1
Mogyns 9 |IIp 21 Pemenue 3amau no teme: "[IpoekTHpOBOUHBII 3 2 1 - Kommnekr 3amannii
pacdeT Ha YCTOMYMBOCTh" s [Ip 21
Mopnyns 10 |Jlex 14 Pacuer Ha BBIHOCIIMBOCTH IPU OJTHOOCHOM H 3 2 - - Bompocsr k 3auery 64-
JIBYXOCHOM HalPsKEHHOM COCTOSIHUU. 67
Monyns 10 |IIp 22 Pemenue 3ana4 no teme "Pacder Ha MPOYHOCTH 3 2 1 2 Kommnexr 3aganmii
IIpU TOBTOPHO-TIEPEMEHHBIX Harpys3kax" s [p 22
Monyne 10 |PI'P 6.2 | CamocrosiTenbHOE pelieHue 3a1ad 1no reme" 3 6 5) - Kowmmnexr 3agau ans
Pacuer Ha IPOYHOCTH BaJa IpU TOBTOPHO- PI'P 6.2
NEePEMEHHBIX Harpy3kax"
Monyns 11 |JIek 15 KonebaHus MexaHMUECKUX CUCTEM C OJIHOM 3 2 - - Bompocksl k 3auery 68-
CTENEHBIO CBOOOIEI. 69
Monyns 11 |IIp 23 Pemenue 3ana4 no teme "Pacder Ha MPOYHOCTH 3 2 1 - Kommnexr 3aganmii
OJIMOTOPHBIX 0aoK" st [Ip 23
Monyns 11 |Jlek 16 Pacuer Ha IPOYHOCTB U JKECTKOCTH IIPU yaape 3 2 - - Bompocksl k 3auery 70-
73
Monyns 11 |IIp 24 Pemenue 3anay no teme "Pacuer ynpyrux cucreMm 3 2 1 - Kommnexr 3aganmii

B YCJIOBHSIX YAApHOIO BO3/1E€UCTBUSA"

st [p 24




Bun

®opMbI TEKYLIET0

Moayab HaumeHoBaHue TeM 3aHATHI KOHTPOIIA
y yueOHoM . Cemectp| O0beM, 4. banabl | UHTEpakTHB, 4. (HauMeHOBaHUe
(pasaen) (yueoHol#i paGoThI)
padoThI OLICHOYHOI'0
cpeacTna)
Mogyns 11 |PI'P 6.3 | CaMocTosITEIbHOE PELICHUE 3312 110 TEME: 3 6 5 - KommuexT 3anau st
«Pacdet Ha MPOYHOCTH U KECTKOCTh OAJIKH TIPH PI'P 6.3
nonepeyHom ynape"
Mopnyns 11 |Jlex 17 O06001enre MaTepraa 1mo JUCIUTIIMHE 3 2 - -
Monyne 11 |JIa6 9 0O0630p COBPEMEHHBIX IKCIEPUMEHTATBHBIX 3 2 - -
METOJIOB MCCIICIOBAHUS IO CONPOTHUBIICHHUIO
MaTepuasoB
Monynu 1- |PI'P PyxoBoncteo PI'P 3 1 - -
11
Monyine 11 |IIp25 Tect uToroBsii 3 2 100 TecroBas 6a3a B LT
Monaymu 1- |ITA [IpomexxyTouHas aTTectaius: 3a4eT 3 0,25 - - HtoroBslii pedTHHT
11
Hroro:; 216 100+100

Cxema pacuera utoroporo 6amia: (Texkymmii peiiTunr + PesyabTat uroroBoro rectupopanus)/2+ bb(ecaim Bb npeaxycmorpensl)




5. O0pa3oBaTeibHbIE TEXHOJOTHHU

IIpu  wm3yyenun  aucuummiuuHel «MexaHuka 2"  UCHOJB3YIOTCA  CIEAYIOIINE
00pa3oBaTeNIbHbIE TEXHOJIOTHHU:

- TEXHOJIOTUU TPAJUIMOHHOTO 00y4YeHHUs B popMe JIEKIHii, 1a00paTOPHBIX, TPAKTUIECKUX
3aHATHUH U CAMOCTOSTENILHON pabOoThI CTYICHTOB;

- TCXHOJIOIruAa 6aJIJIbH0-peI7ITI/IHFOBOI71 CUCTCMblI OLCHKH YCIICBACMOCTU CTYACHTOB,
BKJIIO4Yas TCCTUPOBAHHE KaK (bOpMy HUTOrOBOT'O KOHTPOJIA 3HAHUM CTYACHTOB.

- 3JIEMEHTHI IPOOJIEMHOr0 00y4YeHUS B BUIEC HAIUYHS BOIIPOCOB MPOOJIEMHOTO XapaKTepa
B 3a7ayax pacUCTHO-NPOCKTUPOBOYHBIX pPAabOT M TpeOOBaHMH aHaNM3a MOJYYECHHBIX
PE3YJIBTATOB C MOCIEYIOIIM BBIBOJIOM IO PEIICHHIO 3aa4H.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

1. H3yueHue TeOpeTHUECKOM YacTU TEMbI KaXKJ0I'0 MOJYJIS CIEelyeT cpa3y 3aKpeIuisiTh Ha
pelIeHny 3a1ad 10 JaHHOU TeMe.

2. Ilpuctynas K pemieHuto 1000 3aauu, ciaelyeT BHUMATEIbHO IPOYUTATh IOCTAHOBKY 3aJjauu
1, B COOTBETCTBHE C HE, BRIOMPAThH AITOPUTM PEIICHHUS.

3. Ilpu odopmieHun peuieHus 3aaad peKOMEHIYETCs CTPOro CIe10BaTh TUIIOBBIM aJITOPUTMaM U
3aKaH4YMBaTb BBIBOJAMHU 110 pE3yJibTaTaM pacycTa.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemecrp | [COA KOHTPOIMPYEMOii KOMIIETeH I HanmenoBanue
P (uym ee 4acTH) OLIEHOYHOI0 CPe/ICTBA

- TecroBsie 3aganuss NeNe 1-30
3 OIIK-1 - PTP NeNe 1-6
- Bonpocsr k 3auety NeNo 1-73

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepHaJIbl, H606XOL[I/IM]>Ie AJIS TEKYHIEro KOHTPOJIsA

7.2.1. KoMIuieKT 3aiaHuii AJ151 IPAKTH4YeCKOoro 3ansaTus Nel

Tema: «IlocTpoenue dMOPbI NPOA0JLHOM ciJibl N B KpyTsiero MmoMenta Mz»

Tunossle npuMepsl 3a1aHUl

3anmayva 1. JIns naHHOM pacueTHOM cXeMbl IOCTPOUTH AMIOPY NPOA0IbHON cuiibl N, ncnonb3ys
METO/I IIOCTPOCHHUS TI0 XapaKTEPHBIM CEUCHUSIM.

kH
q1=15? KH
———— q.=20%
FFZOKH F2=30KH F3=[+OKH
—e=0 - O—u
o ——— /
a a a a=1M

3anaua 2. /s JaHHOM pacyeTHOM cXeMbl TOCTPOUTH JIIOPY KPYTSIIEro MoMeHTa Mz, HCTIONB3Ys
METO/]I IOCTPOEHUS MO0 XapaKTEPHBbIM CEUECHUSIM.
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Kpurepun ouenku:
1 Gast - eciu 2 caMOCTOATENIFHBIE 3a/1a41 BBIIIOJIHEHBI IPaBMIIbHO B 00beme 40-100%. 0 6amios - ecom 2
CaMOCTOSITETIbHBIE 3aJ]a4H BBIIIOJIHEHBI IPaBUIILHO B mpenenax 0-40%.



7.2.2. KoMIUIeKT 3aJaHuil J1J11 J1a00PaTOPHO-TIPAKTUYECKOr0 3aHsaTus Nel

Tema: «IlocTpoeHne 3MOPHI NMOMEPEeYHOH CHJABLI M H3rHdalOIIero MOMEHTAa Ha
KOHCOJIbHOH 0aJIKe JIKCIPece METOAOM 10 XaPaKTEPHBIM CeYeHUSIM»

Tunosoii npumep 3a1aHus

I[J'ISI HaHHOﬁ pacquHoﬁ CXEMBI IIOCTPOUTH OJITHOPLI HOHCpC‘IHOfI CHJIBI H PI3FI/I6aIOH_IGFO
MOMCHTA, UCIOJIb3yd OCHOBHBIC 3aKOHOMCPHOCTU M OMNPCACIIAAd 3HAUCHHUA BHYTPCHHUX CHIIOBBIX

(baKTOPOB B XapaKTEPHBIX CEUCHUSX.
Kt
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Kpurepun onenku:

1 Gan - ecny caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MPpaBUiIbHO B 00beMe 40-100%. 0 H6anos - ecnu
caMOCTOsITeTbHAas 3a/1a4a BBITIOJTHEHA MPpaBIiIbHO B Tipenenax 0-40%.

7.2.3. KoMIuIeKT 3aiaHuii 1J151 IPAKTHYeCKOro 3aHaTus Ne2

Tema: «IlocTpoeHne J3MIOPHI NOMEPEYHOIl CHJIBLI M U3rMdalOIEr0 MOMEHTa Ha
ABYXOIOPHO# (ajike»

TunoBoi mpuMep 3a1aHuA

s naHHOW pacyeTHOM CXEMbl IMOCTPOMTH SIIOPHl MONMEPEYHOM CHJIBI M HM3rHOaroIero
MOMEHTA, UCIOJb3Yysl OCHOBHBIE 3aKOHOMEPHOCTU U ONPENEIsAsd 3HAUYECHUS BHYTPEHHUX CHJIOBBIX

(aKkTOpOB B XapaKTEPHBIX CEUCHUSX.

g=20 g/ M=20kHm

£ A A .
F=4OkH \/
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Kpurepum ouenku:
1 Oanm - ecnu caMocTOsITeNbHAS 3ajada BBITIOJHEHA MpaBWIIbHO B 00beme 40-100%. 0 OammoB - ecru
camocTosITeJIhbHasl 3a/1a4a BHITIOJHEHA TTpaBUILHO B Tipeenax 0-40%.

7.2.4. KoMIuieKT 3aaHuii 17151 1a00PaTOPHO-NIPAKTHYECKOIr0 3aHATHA Ne2

Tema: «IlocTpoenue >MI0P BHYTPEHHHX CHJIOBBIX (PAKTOPOB Ha KOHCOJBLHOH pame
JKCIPECC METOAOM I10 XaPAKTEPHBIM CEYCHUSAM»

Tunosoii npumep 3axaHus

Jns naHHOM pacyeTHOM cXeMbl paMbl MOCTPOUTH AMIOPHl BHYTPEHHUX CHUJIOBBIX (DaKTOPOB,
UCIIOJIb3YSl OCHOBHbIE 3aKOHOMEPHOCTH U ONpEAEsis 3HaUeHHs] BHYTPEHHUX CHIIOBBIX (DAKTOPOB B
XapaKTEePHBIX CEYECHUSX.



Kpurepum ouenku:
1 Oamn - ecnu caMOCTOSITENIbHAS 33aja4a BBITIOJHEHA NMpaBWIIbHO B 00beme 40-100%. 0 OamioB - eciu
CaMoCTOsTeIbHAs 33/1a4a BEIOJIHEHA paBWiIbHO B rpeaenax 0-40%.

7.2.5. KoMIuIeKT 3alaHuii JJI51 IPAKTHYECKOro 3aHsaTusi Ne3
Tema: «IlocTpoeHnue 3nM0Op BHYTPEHHUX CUJIOBBIX (AKTOPOB HA IBYXONOPHO pame»
TunoBoi npuMep 3a1aHusA

Jlnist JaHHOM pacyeTHON CXEMBI PaMbl MIOCTPOUTH AIMIOPHI BHYTPEHHHUX CHIIOBBIX (aKTOPOB,
UCIOJIb3Yysl OCHOBHBIE 3aKOHOMEPHOCTH U OIPEeJieNisis 3HaYeHNUs] BHYTPEHHUX CHIIOBBIX (PaKTOPOB B
XapaKTEPHBIX CEUCHMSIX.
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Kpurepum ouenku:
1 Oanm - ecnu caMocCTOsITENbHAS 3ajada BBITIOJTHEHA MpaBIIbHO B 00beme 40-100%. 0 OammoB - eciu
camocTosITeJIhbHasl 3a/1a4a BHITIOJTHEHA TTpaBUiIbHO B Tipeenax 0-40%.

7.2.6. KomIuiekT 3aiaHuii 1J151 IPAKTHYeCKOro 3aHsaTus Ne4

Tema: «IlocTpoenne 3MIOp BHYTPEHHHX CHJIOBBIX (PAKTOPOB HA NMPOCTPAHCTBEHHBIX
CTECP’KHEBBIX KOHCTPYKIUAX)>

Tunosoii npumep 3axaHus

Jlis 3a1aHHOM pacuyeTHOM cXeMbl TOCTPOUTD SMIOPbI BHYTPEHHUX CUIIOBBIX (DAKTOPOB, UCHIOIB3YS
METO/1 IIOCTPOCHHUS T10 XapAKTEPHBIM CEYEHUSM.
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Kpurepun onenkn:

1 Gamn - ecnii caMoOCTOSITETIbHAS 3a/1a4a BEITIOIHEHA paBWiIbHO B 00beme 40-100%. 0 6aios - ecu
CaMOCTOSITEIbHAS 3a/1a4a BBIIOIHEHA ITPaBHibHO B mpeaenax 0-40%.

7.2.7. KoMIuieKT 3aaHuii 1J1s1 1a00PaTOPHO-NIPAKTHYECKOro 3aHATHA Ne3

Tema: «OmnpeneneHne MeXaHHYECKHX XAPAKTEPUCTHK MaTepHaljia Mo pe3yJbTaTam
UCTILITAHUSI HA PACTSIIKEHUE

TunoBoi npuMep 3a1aHuA

Onpenenuth MEXaHWYECKUE XapaKTEPUCTHKU MaTepuanga oOpa3na UM IHEepecTpoUTh
MAaIlIMHHYIO MarpaMMy B YCJIOBHYIO AMarpammy JUlsl 3apaHee UCIBITAHHOTO 00pasiia, BBIAAHHOTO
IpenojaBaTesieM BMECTE C IMPOTOKOJIOM, BKJIOYAIOIIMM MAIIMHHYIO JUarpaMMy M pa3Mepbl
o0pa3ia A0 UCIIbITaHus.

Kpurtepuu ouenku:
1 Gamn - ecimu 3KCIEpUMEHTAIbHAS M TEOPETHUYECKasi YacTH pabOThl BBITOJIHEHBI MPABUIILHO B
oobeme 40-100%, O OamuioB - ecnM AIKCHEPUMEHTANIbHAas M TEOPETHYECKas 4acTh padOThI
BBITIOJTHEHBI TTPaBUIILHO B 00BbeMe 0-40%.

7.2.8. KoMIuieKT 3aiaHuii 1J151 IPAKTHYeCKOro 3aHaTus Ne5
Tema: «Pacyer Ha NPOYHOCTH NPHU PACTHAKEHHUH-CKATHH»
Tunosoii npumep 3axaHus

CrepeHb KpYIJIOTO IMONEPEYHOr0 CEUEHUs HarpyKeH oceBbIMU cujamu. IlpousBectu
MPOBEPKY TMPOYHOCTU CTEPKHS, MOCTPOUB dMtopbl N, 6. CHpOEKTUPOBATh CTEPXKEHb KPYIJIOTO
MONEPEYHOI0 CEYEHMS] PABHOTO CONPOTHUBIIEHUS PACTKEHUIO-CKaTHIO. CpaBHUTH MO Pacxoay
MaTtepuaia 3aaHHBI CTePKEHBb C PABHOPOYHBIM.

[punaTs: [6]=160 MIIa, E=2-10°MIIa.
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Kpurepun onenkn:

1 6amt - ecnii caMOCTOATEbHAS 3a/1ada BRIITOTHEHA MpaBUiIbHO B 00beMe 40-100%. 0 6amioB - ecim
CaMOCTOsITeTIbHAS 33/1a4a BIITOJTHEHA TIpaBIIIbHO B nipesenax 0-40%.



7.2.9. KoMIuIeKT 3aJaHuil 1JI51 NIPAKTUY€ECKOro 3aHsATHS Ne6
Tema: «Pacyer Ha )KeCTKOCTb NPHU PACTIKEHUU-CKATUID)
TunoBoi npuMep 3a1aHuA

CTepKeHb KpYTJOro IMONEPEeYHOro CEYCHHsI HArpYy)KeH OCEBbIMH cujamu. [IpowmsBecTu
IIPOBEPKY JKECTKOCTH CTEPIKHS, TOCTPOUB 3ITIOPHI N, 0.
[puaate: E=2-10°MIla, [8]=1,6x103m.

- A=24, KH
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Kpurepum ouenku:

1 Gayu - ecyii caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA paBUiIbHO B 00beMe 40-100%. 0 Gayos - eciiu
caMOCTOsITeTTbHAas 3a/1a4a BBITIOJTHEHA MpaBIiIbHO B Tipeaenax 0-40%.

7.2.10. KoMmuieKkT 3aJaHuii 1J1sl TPAKTHYECKOT0 3aHsiTusi Ne7

Tema: «Onpeneﬂe}me INIAaBHBIX MHNEHTPAJbHBLIX MOMEHTOB HHEPUHHUU COCTABHOIO
CECYCHU

Tunosoii npumep 3axaHus

I[J'IH 3alaHHOI'0 CJIOXXHOI'O CCUCHHA OIPCACINUTL II0JOXKCHHC HLCHTpa TIAXKCCTH H HalTH
TJIaBHBIC HCHTPAJIbHBIC MOMCHTBI HHEPIUHN B JOJIAX ITapaMeTpa d.

&
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Kpurepun onenkn:

1 GaJi - eciii cCaMOCTOSATENbHAS 3a/1aua BhIIOJIHEHA MpaBwIbHO B 00beMe 40-100%. 0 6aios - eciu
CaMOCTOsTeIbHAS 33/1a4a BITOJIHEHA MPaBIIIbHO B npeenax 0-40%.

7.2.11. KomnuiekT 3agaHuii 1JIs1 NPAKTHYeCKOro 3aHATHs Ne§
Tema: «Pacyer Ha IPOYHOCTH 0AJIOK NPH NPAMOM H3rHde»

Tunosoii npumep 3axanus

I[J'IH JIaHHOM 6am<1/1, W3TOTOBJICHHOM U3 XPpynKoro warcpuaja ¢ JOOIMYCKACMbIMHU

HaIPSUKCHAUSIMH [O‘]p =100MI1a, [O' ]c =150MIla:
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OTIpEeENUTh U3 YCIOBUS MPOYHOCTH XapaKTEPHBIH pazMep [a] CJIOKHOTO MOMNEPEYHOr0 CEYCHHUS,
MPEABAPUTENILHO PEIIUB BOMPOC O €0 PallMOHATBLHOM MOJ0KEHHH.
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Kpurepum ouenku:

1 Gayu - ecyii caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA PaBUiIbHO B 00beme 40-100%. 0 6ayos - eciiu
caMOoCTOsITeTIbHAS 33/1a4a BHIITOJTHEHA TpaBIiIbHO B peaenax 0-40%.

7.2.12. KoMnuieKT 3aqaHuil JJIs1 NPAKTHYECKOro 3aHATHS Ne9
Tema: «Pacyer Ha )KeCTKOCTH 0AJIOK NPH MPAMOM H3rude»
Tunosoii npumep 3axaHus

]_—[By}(OHOpHaﬂ Oanka ABYTAaBPOBOI'0O CCYCHHA, H3TOTOBJICHHAA U3 CTaJIA CT3, HarpyxeHa
CHCTEMOM MONCPCUYHBIX CUIT U 1/13r1/16a}01111/1x MOMCHTOB!:

J,
F=10xH g=20kH/M F=10xH l
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[IpoBECTH NPOBEPKY KECTKOCTU OalKH, €CIU €€ ITOIEpeuHoe ceueHne — aByraBp Nel6 c
ocesbiM MoMentom muepin |, =873cm® . Mpunsts: £ = 2 °105MH61, [5]: 0,001L (rpe L
— pacCTOsIHKME MEXJTy OTIOPaMH).

KpuTepnu onenkn:

1 Gasut - ecnu caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MPaBWiIbHO B 00beMe 40-100%. 0 b6anos - ecnu
CaMOCTOsITeIbHAS 33/1a4a BRIIIOJHEHA paBUiIbHO B peaenax 0-40%.

7.2.13. KoMmieKT 3a1aHuii 171 1a00paTOPHO-NPAKTHYECKOT0 3aHATUs Ned
Tema: «OnpeaesieHne nepeMenieHHil NpY NPSIMOM MONEPEYHOM H3rHbe»

Tunosoii npumep 3axanus



DKCIepUMEHTAIBHO U TEOPETUYECKH OMPECNIUTh BEIMYMHBI POTUOOB U YIJIOB MOBOPOTA B
YKa3aHHBIX CEYCHUSAX OAJKU, CPABHUTD MOJIYYEHHBIC PE3YIbTAThl U CACTATh BHIBOBIL.
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Kpurepun onenku:
1 Gann - ecaM SKCHEpUMEHTAlbHAs M TEOPETUYECKas YacTU pabOThl BBIMOJHEHbI MPABUIbHO B

oobeme 40-100%, O OamuioB - ecnM AIKCHEpUMEHTANIbHAas M TEOPETHYECKas 4acTh padOThI
BBITIOJTHEHBI TTPaBUIILHO B 00BeMe 0-40%.

7.2.14. KomnuiekT 3aaHuil 111 NPaKTH4YecKOro 3anaTus Nel(
Tema: «PacyeTr Ha POYHOCTH NPU COBMECTHOM /JeliCTBHM ABYX NPSAMBIX H3TH00B)
Tunosoii npumep 3axaHus

KoHconsHEBIN CTCPIKCHb IPAMOYTOJIBHOI'O CCUCHUS HAI'PYKCH CUCTEMOM IMOIICPCUYHBIX CUJI U
1/13r1/16a10m1/1x MOMCHTOB, I[CﬁCTB}HOHIPIX B IBYX B3aUMHO INCPIICHAUKYIAPHBIX IMIIOCKOCTAX!

y
3KHM
X JikH
Z
bkH 5kH
O4m q6m 06m
Jnuna crepxkHa | =1,6.4, @ COOTHOLIEHHE CTOPOH IMPSAMOYTOJIBHOIO CEUYECHHUS h/ b =15.

Crepxenb M3roToBieH u3 ctayim Ct3 ¢ gomyckaembiM HanpsokeHueM [o]=160M1la. Onpenenuts u3
YCJIOBHS MPOYHOCTH XapaKTEPHBIN pazMep DIpsMoyroapHOTo ceueHus.

Kpurepun onenkmu:

1 Gamn - ecni caMoCTOSITeNIbHAS 3a]1a4a BEITIOHEHA paBWiIbHO B 00beme 40-100%. 0 6aios - eciu
CcaMOCTOSITEIbHAs 3a/1a4a BBITIOJHEHA MPaBWIbHO B mipeenax 0-40%.

7.2.15. KommuiekT 3aganui AJ1s1 J1a0OpPaTOPHO-NPAKTHYECKOro 3aHATUS NeS
Tema: «OnpenesieHne nepeMenieHuil NP KOCOM M3rude»

Tunosoii npumep 3axanus

OKCIIEpUMEHTAILHO M TEOPETHYECKH OIpeNeUTh 3HAUY€HHWE U HAMpaBICHHE IIOJHOTO
nepemMenieHus: CB0O0OHOTO KOHIIA KOHCOJBHOM Oaliku Mpu KocoM u3rube, ecnu F=10 , a=+75°,

1=300MM.
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Kpurepum ouenku:
1 Gann - ecnau SKCIIEpUMEHTAIBHAS ¥ TEOPETHUYECKast 4acT padOThl BBITIOJIHEHBI MTPABWILHO B 0O0beme 40-
100%, 0 6anoB - eciau SKCHEPUMEHTAIbHAS U TEOPETUYECKas 4acTH paOOThl BBIOJHEHBI MIPABUIBHO B
o6bseme 0-40%.

7.2.16. KomnuiekT 3aaHuii I NpakTHYecKoro 3anaTusa Nell

Tema: «Pacuer Ha NPOYHOCTHL IPHM COBMECTHOM [IeHCTBHM KOCOro u3ruéa u
pacTsKeHus»

TunoBoi npuMep 3a1aHusA

KonconsHBIH CTCPIKCHb NPAMOYTOJBHOI0 CCUCHUA HAI'PYKCH CUCTEMOM IOINCPCUHBIX CUII U
U3ru0aroX MOMEHTOB, JEHCTBYIOIUX B IBYX B3aUMHO NEPHEHIUKYISAPHBIX INIOCKOCTSX, a TAKXKe
IIPOJIOJIBHOW CHJION:
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Hnuna crepxkHsa | =1,62, @ COOTHOIIEHUE CTOPOH MPSMOYTOJIBHOTO CEUEHUS h/ b =1,5.

CrepxeHp u3rorosieH u3 cranu Ct3 ¢ nomyckaeMmbiM HampspkeHueM [6]=160MIla. Onpenennuts
MI0JIO’KEHUE OMACHBIX TOYEK U HEHUTpaIbHOW JIMHUU B OIACHOM CEYEHHUH, a TAK)KE HalTH U3 yCIOBUS
HPOYHOCTH MO M3THOY XapaKTepHbI pasmep DrmpsiMoyronbHOro cedeHus. ONpeneuTh CMEICHUE
HEUTpaJbHOW JMHUM OT LEHTPa TSKECTH CEUEHUS U BBIUMCIHUTH MEpeHaNpsyKeHUEe OT JeHCTBUS
IIPOJOIBHON CHIIBL. J|aTh OLIEHKY IPOYHOCTH.

Kpurepun onenkmu:

1 Gasut - ecnu caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MpaBWibHO B 00beMe 40-100%. 0 H6amsos - ecnu
caMOCTOsATEIbHAS 33/1a4a BBITIOJIHEHA IPAaBIIIBHO B mpeaenax 0-40%.

7.2.17. KomnuieKT 3aqaHuil JJIs1 NPAKTHYECKOro 3aHsaTus Nel2
Tema: «Pacyer Ha NIPOYHOCTDH U KECTKOCTH NPH KPYYEHHUN»
Tunosoii npumep 3axaHus

Jns  naHHOTO KOHCOJIBHOTO Bajlla OMNPEAENUTh U3 YCJIOBHS TMPOYHOCTH BEIUUYHHY
JIONyCKaeMoro jauamerpa cedeHus [d], mpenBapuTenbHO NOCTpouB dmiopel Mz u t. s



MOJIyYEHHBIX pPa3MEpPOB CEUEHHUS OINPEAETUTh MAKCHUMAaJbHBIM aOCOMIOTHBIA YTroji 3aKpy4HBaHHS

4
BaJla, [IOCTPOUB DIIOPY YIVIOB 3aKpyduBaHus ¢. [IpuHATS: [T ] =100 MlIla, G= 8-10" mra.
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Kpurepum ouenku:

1 Gan - ecyiu caMOCTOSITEeIbHAS 3a]1a4a BHITIOJHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayos - eciu
caMOCTOSTEIbHAs 3a/1a4a BBITIOJTHEHA MPaBHILHO B Tipenenax 0-40%.

7.2.18. KomnuiekT 3aaHuii 1JIs1 NPaKTH4YecKOro 3anaTus Nel3
Tema: «Pacyer cTaTHYeCKH HeoNpeaeJMMbIX CHCTEM NPH PACTSKEHUH-CKATHID
Tunosoii npumep 3axaHus

JIByxcTyneH4aTblii Opyc € JKECTKO 3allleMJICHHBIMH KOHLIAMHM HarpyXeH CHCTEeMOMH
0CeBbIX Harpy3ok. OnpenenuTs U3 YCIOBHSI MPOYHOCTU BEIMUYMHY JOIYCKAaeMOH IIOIIAAU
HONEpPEeYHOro ceueHus Opyca [A], ecau M3BecTHa BEIMYMHA JIONYCKAaeMOI'O HaIPSKEHUS
[6]=160 MIla, moayns ynpyroctu E=2x10° MI1a.

A=A A,=2A
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Kpurepun onenkn:

1 GaJi - eciii CaMOCTOSATENbHAS 3a/1aua BhIIOJIHEHA paBmiIbHO B 00beMe 40-100%. 0 Gamios - eciu
caMOCTOsTeIIbHAS 3aj[a4ya BBITIOJIHEHA MPaBWIILHO B mipeenax 0-40%.

7.2.19. KomnuiekT 3aaaHuii 1JIs1 NPaKTH4YecKOro 3aHaTus Nel4
Tema: «Pacder craTHyecKkH HeonpeaeJUMBbIX CHCTEM NPH PaCTKeHUH -CKATHID

Tunosoii npumep 3axanus



A1=A A2=2A

kH

( =T M

Onpenenuth, Kak U3MEHUTCS [A], ecnu Opyc JOMONHUTEIHHO K BO3JICHCTBUIO HATPY30K
Oyner narpet Ha BennuuHy At=40°C u ecnu ydecTh, 4TO OpyC M3TOTOBJIEH KOpOUYE 33aJaHHOM
mmael Ha  8=0,01%(L1+02). Koadduument muHeiinoro pacmmpenns O =1,25x10° 1/°C,
Moyb ypyroctu E=2x10° MITa.

Kpurepun onenkn:

1 Gan - ecnu caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MPpaBUiIbHO B 00beMe 40-100%. 0 H6ansos - ecnu
caMOoCTOsITeTIbHAS 33/1a4a BHIITOJTHEHA TpaBIIbHO B ipeaenax 0-40%.

7.2.20. KoMIuieKkT 3agaHuii 1Jisl IPAKTHYECKOro 3aHsiTus NelS

Tema: «Pacuer cTaTMyecKku HeonmpeaeJIMMbIX CUCTEM NP U3rHbde»

TunoBoi mpuMep 3a1aHuA

Jlyis maHHOW OamKyW PacKphITh CTATHYECKYIO HEOIMPEISIMMOCTh, MOJ00paTh W3 YCIOBUS

MIPOYHOCTHU B Ka4eCTBE MONEPEYHOIr0 JBYTaBPOBBIii Mpoduis, ecnu [6]=160 Mlla.

§=20— Me20cH M

Kpurepun onenkmu:

1 Gamn - ecnu camoCTOSITeTIbHAS 3a/1a4a BEITIOTHEHA paBWiIbHO B 00beme 40-100%. 0 6aios - ecu
CaMOCTOSITEIbHAs 3a/1a4a BBITIOJHEHA MPaBWiIbHO B mipeenax 0-40%.

7.2.21. KomnuiekT 3agaHuii 1J1s1 JIaDOpPATOPHO-NIPAKTHYECKOT0 3aHATUSA N6

Tema: «OmnpeaeneHne MOMEHTa 3alleMJIEHUSI  OJHONPOJIETHON, CTAaTHYeCKH
HeonpeaeJTuMoi 0aJIKN»

Tunosoii npumep 3axaHus

DKCHEPUMEHTATHPHO M TEOPETUUYECKU OMNPEACIUTh 3HAYEHWE MOMEHTAa 3aIlleMJICHHS
OJTHOTIPOJICTHOW CTAaTHYECKU Heompenaenumon Oanku, ecnmu Fi=1,5kr, F=2kr, 11=300mm,
1>=700MmMm, lo=600mMM. CpaBHHUTE pe3yJIbTAThI U CIIENIATh BBIBOJIBL.
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Kpurepum ouenku:

1 Gann - ecau SKCIIEpUMEHTAIBHAS U TEOpETHUYEeCKast 4acT pabOThl BBITIOJIHEHBI TPABUWIBHO B 00beMe 40-

100%, 0 GamoB - eciau SKCIEPUMEHTAIbHAS U TEOPETUYECKass YacTH PadOThl BBITIOJHEHBI MPABUIIBHO B
oobeme 0-40%.

7.2.22. KoMIUIeKT 3aJaHuil 1JIsl IPAKTHYECKOro 3aHsiTust Nel6

Tema: «PacueT cTaTHYeCKH HEONpEeaACJIUMBIX paM IPU H3ruoe»

TunoBoi npuMep 3a1aHuA

Jns naHHOM paMHOM KOHCTPYKLUMH MOJ00paTh U3 YCIOBHSI MPOYHOCTH B KadyecTBE
MONEPEYHOr0 CEYEHMs SJIEMEHTOB JBYTaBPOBBIM MPOQHIIb, €CIH KECTKOCTh CEUEHHH Bcex

El
JJIEMEHTOB OJMHAKOBA F" =1, [6]=160 MIla. OnpenenuTs rOpU30HTAIBLHOE NIEPEMEIICHNE

C
Y3JIOBBIX TOUEK U MIOCTPOUTH MPUMEPHBIN BUJI YIIPYT Ol IUHUM PaMBI.

a=1m F=20kH

20

Kpurepun onenkn:

1 6amt - ecni caMOCTOATETbHAS 3a/1ada BRIITOTHEHA MpaBWiIbHO B 00beMe 40-100%. 0 6amioB - ecim
caMOoCTOsITeTIbHAS 33/1a4a BIITOJTHEHA TIpaBIIILHO B nipesenax 0-40%.

7.2.23. KoMIIeKT 3aJaHuil AJ1s1 IPAKTHYECKOro 3ausaTus Nel7

Tema: «OnpenesieHne HaNpPsIZKEHUH ¢ TOMOLIBIO Kpyra Mopa»



TunoBoi npuMep 3a1aHuA

B cTep:xHe C IUIOMIAAbIO MOMepeuHoro ceueus A=5x10* M2, pacTaruBaeMoM CHIIOi
F =50 kH, onpenenuts ¢ nmomouipo kpyra Mopa HOpMalbHOE M KacaTelbHOE HalpsiKeHus,

o
BO3HHUKAIOIIME Ha IUIOLIAJIKE, HAKJIOHEHHOM IIOJ YIJIOM 30"k HONIEPEYHOMY CEUYECHHIO
CTEPKHS:
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Kpurepun onenku:

1 Gan - ecnu caMOCTOSITENbHAS 3a/1a4a BBIIOJIHEHA PpaBUiIbHO B 00beMe 40-100%. 0 H6ansos - ecnu
caMOoCTOsITeTIbHAS 33/1a4a BHIITOJTHEHA TpaBIIbHO B ipeaenax 0-40%.

7.2.24. KomniekT 3aganuii /151 JIa0OPaTOPHO-NPAKTHYECKOro 3aHATHSE Ne7
Tema: «Onpeaesienne nepeMenieHuii CBOOOHOr0 KOHIIA JIOMAHOT0 Opyca»
TunoBoi npuMep 3a1aHusA

3KCH€pI/IM€HTaJ'II)HO N TCOPCTUUCCKHU ONPCACINTE TOPU30HTAIIBHOC, BCPTHUKAIBHOC
nepeMeIeHre U yroj moBopota CBOOOAHOTO KOHIIAa JoMaHoro opyca, eciu F=10H, I=600mm.
CpaBHHTH pe3yabTaThl U ClIETIaTh BHIBOJIBI.
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Kpurepum ouenku:
1 6amt - eciau 3KCIEPUMEHTANIbHAS U TEOPETHUYECKAs YacTH paObOThl BBITOJIHEHBI MPABUIIBHO B 00beMe 40-
100%, O 6amioB - eciau dKCIEPUMEHTAIBHAS U TEOPETUYECKash YaCTH Pa0OThl BHIMOJHCHKI MPAaBUIBHO B
o6neme 0-40%.

7.2.25. KoMIUIeKT 3aJaHuil 1Jisl MIPAKTH4YeCKOro 3aHsatus Nel8
Tema: «PacdyeT Ha NIPOYHOCTH B YCJIOBHUSIX CJI0KHOTO CONPOTHBJIEHUD)
TunoBoi npuMep 3a1aHuA

JIns naHHOW KOHCOJIBHOWM pambl, M3TOTOBJIICHHOW M3 €IMHOrO MPYTKa MPSIMOYTOJIBLHOIO
CEUEHHA M HArpyXeHHOW TMPOCTPAHCTBEHHOM CHUCTEMOW cuJl, mNoxo0parb U3 YCIOBUS
NPOYHOCTH Pa3Mepbl MPSIMOYrojbHOro cedenus h u b. TIpuHSTH BeNMYHMHY OMYCKaeMOTO
Hanpspkenus [o] = 160 MIla, h/b =2.

F=20kH

Kpurepun onenkmu:

1 Gan - ecny caMOCTOSITENbHAS 3a/1a4a BBIIOJIHEHA PaBUiIbHO B 00beMe 40-100%. 0 H6ansos - ecnu
caMOCTOsTEeThbHAas 3a/1a4a BBITIOJTHEHA MPpaBIiIbHO B Tipeaenax 0-40%.

7.2.26. KomnuieKT 3a1aHuiil 11 NPAKTHYeCKOro 3aHaTus Nel9
Tema: «IIpoeKTHPOBOYHBII pacyeT C:KATBIX CTOEK Ha YCTOHYMBOCTbY
Tunosoii npumep 3axaHus

Croiika niuHoM (=1 M ¢ MapHUPHO ONMEPTHIMU KOHLAMH U MPOMEXYTOUYHOH IapHUPHOMH
ornopoii mocepeauHe cxumaercs cuiaod F=20 kH. IlomoOpars BenuuuHy pasmepaa
MONIEPEYHOT0 CEYEHUsI CTOMKHU, 00eCIeunB ee yCTOMUUBOCTh, €CIIH J0MYCKaeMOoe HaIlpsKeHUe
Ha oxarue [o0]c=160 MITa. Mjisg chopoeKTHpOBAaHHOW CTOWKH OINPEACTUTh BEIHMYUHY
KPUTUYECKOH CHUIIBI U KO (UIMEHT 3anaca yCTOWYMBOCTH.
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V
/ ’ 0,2a
L | 1
77 05 M \ (.
\
_40\_%2 2
[ ! 8 ——
5= 05 M | o X
/
v




Kpurepum ouenku:

1 Gasn - ecnu caMOCTOSITENbHAS 3a/a4a BHIIIOJIHEHA MPaBUiIbHO B 00beMe 40-100%. 0 H6amos - ecnu
caMOoCTOsITeIbHAS 33/1a4a BRIIIOJHEHA TpaBIiIbHO B npeaenax 0-40%.

7.2.27. KoMnieKT 3aaHuil 111 NPAKTHYECKOro 3aHaTus Ne2(
Tema: «Pacuer c:KaTbIX CTOEK HA YCTOMYMBOCTH N0 KOIPPumuenty @»
Tunosoii npumep 3a1aHus

Jlis HeHTpanbHO CXKATOrO CTEPXKHS C PA3IMYHBIMU YCJIOBUSMH 3aKpEIUICHUS B
IUIOCKOCTSIX XZ W YZ, U3TOTOBJIEHHOIO M3 Marepuaja C JOMYCKAaeMbIM HaNpsyKEHUEM Ha
cxatue 160 Mlla, onpenenuTh BEIMYMHY JTONMYyCKaeMOW CHJIBI C ITOMOIIBIO Koddduimenra
IPOJIOJIEHOTO U3rH0a.

z r2Z
F F

) i[‘-lE A Q A Q
= J/}’\ 0 1,00 120 | 045
' 20 | 0,96 130 | 0,40
~ x40 | 092 140 | 0,36
<]% 60 | 0,86 150 | 0,32
= 70 | 081 160 | 0,29
- 80 | 0,75 170 | 0,26
~ X yI =] = 188~5 CM4 90 0,69 180 0,23
L4 N R 100 | 0,60 190 | 0,21
AN A=37,7cm? 110 | 0,52 200 | 0,19

Kpurepum ouenku:

1 Gayu - ecyii caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA PaBUiIbHO B 00beMe 40-100%. 0 6ayios - eciiu
caMOCTOsITeTbHAas 3a/1a4a BEITIOJTHEHA MTPpaBIiIbHO B Tipenenax 0-40%.

10.2.28. KoMnuieKT 3a5aHuii JJI NPaAKTHYeCKOro 3anaTus Ne21
Tema: «Pacuyer cxkaThIX €TOEK HA TPY30I10AbEMHOCTH M0 YCTOMYHUBOCTID)
Tunosoi npumep 3axaHus

Crolika, UMEIOIIas MOTMEePEYHOe CEUYCHHE B BHJE ABYX IBeiepoB Ne 12, HarpykeHa

OceBOl cxxuMaromieil Harpy3koit F. Marepuan croiiku Ct2 ¢ [(7 ]:14OMHG. YcnoBus
3aKpEIUICHUS OJIMHAKOBBI B TUNIOCKOCTSIX XOZ U YOZ.

4

3,5M

iSm

Tpebyercs onpenenurs:
a). Paccrosaue «X» Mekay BETBIMH CTOHMKH, OOecrle4yHBaroliee pPaBHOYCTOWYHUBOCTH
KOHCTPYKLIUU.
b). Benuuuny nomyckaemoit Harpy3Kku, UCHONB3Ys KOAQQUIUESHT MPOA0JILHOTO U3rHoa.



C). BenuunHy KpUTHUYECKON CHIIBI U KO3 (MHUIIMCHT 3amaca yCTOMYHUBOCTH.

Kpurepun onenkn:

1 Gamn - ecni caMOCTOSITETIbHAS 3a/1a4a BHITIOIHEHA paBWiIbHO B 00beme 40-100%. 0 6aios - ecu
CaMOCTOSITEIbHAS 3a/1a4a BBIIOIHEHA TPaBHiIbHO B mpeaenax 0-40%.

7.2.29. KoMIuIeKT 3aaHuil 1Jisl JIA00PATOPHO-TIPAKTHYECKOr0 3aHsTus Ne§
Tema: «OmnpenesieHue mnepeMelleHHd B CTATUYECKH HeONpeaeMMOM 3aMKHYTOM
KOHTYpe»

Tunosoii npumep 3a1aHus
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9KCHepI/IMCHTaJ'H>HO U TCOPCTUUCCKHU OHNPCACINTb 3HAYCHHUA TOPHU30OHTAJIILHOTO U
BCPTUKAJIBHOT'O HCpCMGHICHI/Iﬁ B CTaTUYCCKH HCONIPCACINMOM 3aMKHYTOM KOHTYPEC. CpaBHI/ITI)

PE3YIbTATHI U CACIIATH BBIBOJBI.

Kpurepun onenku:
1 Gamn - ecnu OKCIICPUMCHTAJIbHAA U TCOPETUYUCCKAsl YaCTU pa60TI>I BBITIOJIHCHBI ITPABUJIBHO B o0obeme 40-

100%, O 6amioB - eciau dKCIEPUMEHTANbHAs U TEOpPEeTHYecKass YacTH paOOThl BBIMOJIHEHBI MPABUIIHHO B
oobeme 0-40%.

7.2.30. KomnuiekT 3aqaHuil 1JIs1 NPAKTHYECKOro 3aHATHS Ne22
Tema: «Pacyer Ha IPOYHOCTH NP NOBTOPHO-TIEPEMEHHBIX HATPY3KAaX»
BapuanT 1 (1 ene 24 BapuaHTa ¢ pa3HOOOpa3ueM pacUETHBIX CXEM)

YyacTOK Bajla ¢ KOHUEHTPATOPOM HANpPSDKEHUHM B BHUAE BBITOYKH IIOJBEPraeTcs
COBMECTHOMY JIEHCTBHIO M3TrM0a U KpydeHHs. 3HaueHHe W3TUOAI0Ier0o MOMEHTa U3MEHSETCs

B juamaszone: M) =08kHm, M =-08kHM, xpyrsmero momenra — ngax =2xkHwm,
Mg =0. 3nauenns reomerpumueckux pasmepoB Bama: D =55mm, d=50MM, =2 mm,

_D-d
t= ———. Ban wusroroBnen u3 cramm 40XH ¢ MexaHMYECKMMH XapaKTepUCTHKaMHU:

o, =1000MTla, o, =800MIla, 6-1 =400 MIla, . =390MIIa, t-1= 240 MIla. TpeOyeTcs
OIMpCACIINTD KO3(1)(1)I/IHI/ICHT 3araca I1mo BBIHOCIMBOCTU U IO TEKYYCCTH U CACIATH BBIBOJbLI O
Haubolee BCPOATHOM MCXAaHU3MC paA3pYyLUICHUA.
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Kpurepun onenkn:

1 GaJ - eciii caMOCTOSITEIbHAS 3a/1a4a BhIIOJIHEHA IpaBUibHO B 00beMe 40-100%. 0 Gaiios - eciau
caMOCTOSITEeNbHAs 3a/1a4a BBITIOJHEHA MPaBHILHO B Tipeaenax 0-40%.

7.2.31. KomnuiekT 3agqaHuil 1JIs1 NPAKTHYECKOro 3aHATHs Ne23
Tema: «Pacyer Ha IPOYHOCTH MOAMOTOPHBIX 0ATOK»

Tunosoii npumep 3axaHus

Ha KxoHCONBHOM yuacTKe JBYXONOpPHOH Oanku, M3rotoBieHHOW u3 aByTtaBpa NelO,
ycTaHOBIIEH aJekTpoasurareib Becom F=0,2 kH. Yuncno o6oporoB snexrpoasurarens N=600

00/MUH. AMIUIUTYTHOC 3HAUCHHE ILIEHTPOOCKHON CHIIbI, BO3HUKAIOUICH IPH BPALICHUU
poropa Fo=0,2F.

FosinCRL /

A T CPF u

105 M l =

[TpousBecTu MpOBEPOUHBIN pacyeT Ha MPOYHOCTH MOAMOTOPHOM OAJKKU U ONpPENEIUTh
3HaueHue {, IpU KOTOPOM BO3MOXHO HACTYIUIEHHE pe3oHaHca. CONpPOTUBIECHUEM CPEbI
npeHebpeus. Jlonmyckaemoe HarpspkeHue [o] mpuHaTh paBHbIM 160 MIa.

Kpurepun onenkn:

1 GaJi - eciii CaMOCTOSATENbHAS 3a/1aua BhIIOJIHEHA MpaBuIbHO B 00beMe 40-100%. 0 6amios - eciu
CaMOCTOsTeIbHAS 33/1a4a BITOJIHEHA MPaBIIIbHO B npeenax 0-40%.

7.2.32. KoMmnuieKT 3aqaHuil 111 NPAKTHYECKOro 3aHaTusa Ne24
Tema: «Pacyer Ha IPOYHOCTH M )KECTKOCTh 0AJIKM IIPH MONEPEYHOM yaape»
Tunosoi npumep 3axaHus

Ha 3anannyro Ganky c¢ BeicoTel H=0,5% cBOOOIHO MmMamaeT aOCOTIOTHO MKECTKOE TEJIO
maccoif m. IlomepeuHoe cedeHue OanKM COCTABHOE — COCTOMT W3 YETHIPEX CTaJbHBIX
paBHOOOKUX yronkoB NelO, cBapeHHBIX Mexay coboil. OnpenenuTs JOMyCTUMYIO BEITUUHUHY

Macchl TAJAroIIero Teja [m], pu KOTOpoM OyneT oOecrieueHa MPOYHOCTh OAJKH, €CIH
5

[O' ] =160MIla, E=2-10"MIla . [IpoBepuUTH BBIOJHEHUE YCIOBHS KECTKOCTH, IPUHSB

[5 ] = 3MM . Maccoit 6ankn npeHedpeyb.
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Kpurepum ouenku:

1 Gan - ecyiu caMOCTOSITEebHASI 3a]1a4a BHITIOJIHEHA PpaBUiIbHO B 00beMe 40-100%. 0 6ayos - eciu
caMOCTOSTENIbHAs 3a/1a4a BBITIOJTHEHA MPaBHILHO B Tipeaenax 0-40%.

TeMbl MHUCbMEHHBIX pa60T

Ne Tembl
n/m
PI'P Nel. I[ToctpoeHue 3miop BHYTPEHHUX CUIIOBBIX (JaKTOPOB

1.1. [TocTpoenue >mop BHYTPEHHUX CHIIOBBIX (DaKTOPOB MPU PACTSIKEHUU-CIKATUU CTEPKHEH
1.2. [TocTpoeHue sn0p BHYTPEHHUX CHIIOBBIX (PaKTOPOB IIPU KPYUYEHUH BaJIOB
1.3. [TocTpoeHue >nop BHYTPEHHHUX CHIIOBBIX (DaKTOPOB IpU U3rude 0anok
1.4. [TocTpoeHne M0p BHYTPEHHUX CHIIOBBIX (PAKTOPOB MPHU M3THOE paM
1.5. [TocTpoenue 3m0p BHYTPEHHHUX CUIOBBIX ()aKTOPOB Ha MPOCTPAHCTBEHHON CTEP:KHEBOMN

cucreMe

PI'P Ne2. Pacuer Ha MpOYHOCTh U KECTKOCTh IIPU PACTKEHUN-CKATUN
2.1. ‘ Pacuer Ha mpOYHOCTH M J)KECTKOCTh CTYNEHYaToro opyca
PI'P Ne3. Pacuer Ha IpOYHOCTH U KECTKOCTb IIPU U3THOE
3.1. OrnpezesieHne reOMeTPUYECKUX XapaKTEPUCTUK CI0KHOIO CEYEHUs
3.2. Pacuer Ha mpOYHOCTH M J)KECTKOCTH 0AJIOK MPH IIOCKOM MOMEPEYHOM U3THOe
3.3. | Pacuer 6an0K mpu Harpy»eHHUHU B IBYX IUIOCKOCTSIX
3.4. Pacuer 6asiok mpy COBMECTHOM JEHCTBUM IJIOCKOTO U3rnda U pacTsyKeHUs
PI'P Ne4. Pacuer cratuuecku HEONPEAEIMMBIX CUCTEM METOJIOM CHJI

41. | Pacuer Ha NOPOYHOCTH CTATUYECKH HEOIMPEICIUMONA CTEpP)KHEBOM KOHCTPYKIIMH,

paboTatoiieil B yCIOBUSIX PAaCTSDKEHUSA-CXKATUSL C YUETOM JAEUCTBUS JOMOJIHUTEIHLHOTO

(hakTOpa TEMIEPaTypHOTO MM MOHTAXXHOTO MO BapUAHTY
4.2. | Pacyer Ha NMPOYHOCTH CTATHYECKH HEONPEACTHMMON TUIOCKOH pambl, paboTaromeld B

YCIOBHSAX NMPSIMOTO U3ruda

PI'P NeS. Pacuer Ha MpOYHOCTh KOHCTPYKIIMH, Pa0OTAOIIEN B YCIOBUSIX CIOKHOIO
COIIPOTHUBIICHUS

5.1. | Pacuer Ha mNPOYHOCTH CTATUYECKH OIMPEACTUMON MPOCTPAHCTBEHHON CTEPIKHEBOU

KOHCTPYKLIMHU B YCIOBHSIX CJIOXKHOTO CONPOTHBIICHHUS

PI'P Ne6. PacyeTsl Ha yCTOMYHMBOCTD, BBIHOCIIMBOCTh U IIPOYHOCTH B YCIOBHSX
JUHAMHYECKOT0 BO3JEHCTBUS HArpy3Ku

6.1. | Pacder Ha YCTOWYUBOCTH CIKATBIX CTOCK
6.2. | Pacuer ¢parmMenTa Baja 1o AeWCTBUEM MTOBTOPHO-TIEPEMEHHOr0 M3ruda U Kpy4eHus
6.3. | Pacuer Ha npoyHOCTh 6AJTOYHON KOHCTPYKIIMH MOJ ICHCTBHEM YJapHON Harpy3Ku




7.2.33. Kommiaekr 3agay xias PI'P Nel

Homep Bapmanta 1ms Bcex PI'P mpencraBnsier co0oif Tpex3HauHOE YHCIO, KOTOPOE
HazHaydaeTcs npernojaBaTteneM. Kaxnas uudpa nmeer BapuaTuBHOCTh, paBHyto 10, u onpenenser
YKa3aHHYIO IPYIIY JaHHBIX.

3agaua 1.1.

Tema: «IlocTpoeHne 3M0OP BHYTPEHHUX CHJIOBBIX (hJaKTOPOB NMPHU PACTSKEHHHU-CKATUH
CTep:KHe»

Tunosoii npumep 3axaun

Jlig cTyneH4aToro CTepHs, padOTaloIIero B YCIOBHUSX PACTSKEHHS-CKATHUS, TOCTPOUTH
SMIOPY BHYTPEHHEH MPoA0IbHOM criibl N.
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I'me: F1=20xH, F>=10xH, F3=30xH, q=20xH/Mm, 11=0,8Mm, 12=1,5m, 13=1,2m, @1=0,5M, a>=1,4m,
az=0,7m.

3agaua 1.2.
Tema: «IlocTpoenue 31M0Op BHYTPEHHUX CHJIOBBIX (JaKTOPOB NPH KPYYEHUH BAJIOB)»
Tunosoii npumep 3axauu

Jlns Baja, 3aKIIOUEHHOTO B MOAIIMIHMKM M PpabOTaloIIero B YCIOBUSAX KpydeHHs,
MIOCTPOUTD BMIOPY BHYTPEHHEIrO KpyTsIlero MoMeHta Mz, nmpeaBapuTenbHO BBIUMCIMB 3HAYCHHE
MoMeHTa Mo U3 yCIIOBUsI paBHOBECHSL.
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[Mpunsare: Mi1=1,6xkHm, M1=2xHwm, M1=2xkHm, m=8xkHwm/m, a1=0,5m, a2=0,3m, az=0,2Mm.

Kpurepun onenkn:

2 Oaja - eciM CaMOCTOSITENIbHBIC 3a/1a4d BBITIOJHEHBI MTPaBWIILHO B 00Bbeme 70-100%, 1 Gamr -
€CJIM CaMOCTOSATEbHBIC 3a/1a4ll BBIMOJTHEHBI MpaBWIbHO B oO0beme 40-70%, 0 GammoB - eciu
CaMOCTOSITEIILHBIC 3a/1a4H BBIITOJTHEHBI PaBHILHO B Tipenenax 0-40%.

3apgaua 1.3.
Tema: «IlocTpoeHue 3MI0Op BHYTPEHHUX CUJIOBBIX (pAKTOPOB Npu u3rude 6aa0K»

Tunosoii npumep 3axauu



Jlns IByX CTaTU4YeCKH OMpeNeIuMbIX OalloK, padOTaIoOIIMX B YCIOBUAX IUIOCKOTO M3ruba:
cxema Nel — Ganka ¢ JKeCTKHM 3amiemieHueM, cxema Ne2 — Qalika Ha JABYX ONOpax, MOCTPOUTH
SMIOPHl BHYTPEHHUX CHIIOBBIX (aKTOpOB. {151 IByXOMOpHON Oalikk MpeiBapUTENIbHO BBIYUCIUTH
peaxkuuu orop.
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[Mpunsate: F=30xkH, M=40xHwm, q=20xH/M, a1=0,5M, a2=0,4Mm, a3=0,6M, a4=0,5M, as=0,6M.
Kpurepun oneHku:

4 Gama - eciu MHAUBHUIyalbHOE HoMmalrHee 3ananue (M/13) BeimorHeHo mpaBmiibHO B 00beMe 80-
100%. 3 Gamna - ecnmu MJI3 BeimoaHeHO mpaBuibHO B 00beme 60-80%. 1-2 Gamna - ecnmm U/I3
BBITIOJTHEHO MPaBWIBHO B 00beMe 40-60%. Eciu M3 BeImoHEHO MpaBUiIbHO MeHee, yeM Ha 40%,
paboTa HE IPUHUMAETCH.

3apaua 1.4.
Tema: «IlocTpoenue 3M0Op BHYTPEHHUX CHJIOBBIX (PAKTOPOB /Il IVIOCKUX PaM»

Tunosoii npumep 3axauu

g
1y @ &G |F
4@
S -
M | ~
an =R s
[ |F ]
Cxema 1 W Cxema 2

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

Jlis ABYX cTaTHMUYECKH OIpPEeTUMBIX paM, pabOTaloLMX B YCIOBUAX IJIOCKOTO M3rnda: cxema
Nel — pama ¢ xecTkuM 3amemiieHreM, cxema Ne2 — pama Ha ABYX IIAPHUPHBIX ONOPax, MOCTPOHUTH
SMIOPHl BHYTPEHHUX CHUJIOBBIX (hakTopoB. JlJisi ABYXOMOPHOH pambl NpeABapUTENbHO BBIUYUCINUTH
peaxIuu omnop.

Kpurtepun onenkmn:
5 GamioB - ecnu MHAUBUAYaIbHOE goMainHee 3aaanue (MJ13) BeimonHeno npaBuiibHO B 00beme 80-
100%. 4 6amna - ecniu MJI3 BbimonHeHo npaBuibHO B o0beme 60-80%. 2-3 Gamna - ecoun U3
BBITIOJIHEHO MPaBWIbHO B 00beMe 40-60%. Eciu /13 BeimomHeHO TpaBuiIbHO MeHee, yeM Ha 40%,
paboTa He TPUHUMAETCS.

3anaua 1.5.



Tema: «IlocTpoeHne 3MIOP BHYTPEHHUX CHJIOBBLIX ()AKTOPOB HA MPOCTPAHCTBEHHOM
CTepPsKHEBOM CUCTEMe»

TunoBoi npuMmep 3aga4u

Jns HarpyK€HHOW NPOCTPAHCTBEHHOW pPaMbl, COCTOSILIEH W3 TPEX IJIEMEHTOB, ITOCTPOUTH
SIIIOPHI BHYTPEHHHUX CHIIOBBIX (hakTOpoB. JIJTMHA BCEX 2JIEMEHTOB OJIMHAKOBA M paBHa /
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[Mpunsate: F1=5xH, F>=2xH, Fs=5xH, F4s=3xH, Fs=1xH, Fs=0, q1=0, g2=2xH/Mm 1=0,6Mm.

Kpurepun oneHku:
4 Gamra - eciu MHAUBHUIyalbHOE HomairHee 3ananue (M/13) BeimoHeHo mpaBmiibHO B 00beMe 80-
100%. 3 Gamna - ecnmu MJI3 BeimoaHeHO mpaBuibHO B 00beme 60-80%. 1-2 Gamna - ecnmm U/I3
BBITIOJIHEHO TIpaBUIbHO B 00beMe 40-60%. Eciiu /I3 BbimosiHeHO TipaBUiibHO MeHee, ueM Ha 40%,
paboTa HE IPUHUMAETCH.

7.2.34. Kommiaekr 3agau ajas PI'P Ne2

3apauva 2.1.

Tema: «Pacdyer Ha MIPOYHOCTH U )KECTKOCTH CTYNEHYATOr0 Opyca»
Tunosoii npumep 3axauu

CryneHyarslii CTambHOW Opyc KpYIJIOTO IOMNEPEYHOr0 CEYEHUS HarpyKeH CHJIaMH,
HaIpaBJIEHHBIMU BJI0JIb €ro ocu (cxema — PI'P Nel, 3amaya 1.1).

[TpuHSIB Ha MCXOIHOM CXEME COOTHOUICHME IIIOLIAJEH KPYIJBIX MONEPEUHBIX CEYEHUH IO
MIPOHYMEPOBaHHBIM y4yacTkam Opyca: A1=A, A2=A/2, A3=A/3, nogo0paTh U3 yCIOBUS MPOYHOCTH
[A] — nmomyckaemyr TIOIMIAAb TOMEPEYHOro cedeHUs. [IpOBEpUTH BBIMOIHEHUE YCIIOBHUS
xecTkocTh. CrpoeKkTHpoBaTh Opyc pPaBHOIO CONPOTHBIEHHS U IPOBECTH OOOCHOBAHUE €ro
YKOHOMUYHOCTH.
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[Mpunsate: F1=20xH, F>=10xH, F3=30xH, q=20xH/Mm, 11=0,8m, 1,=1,5M, 13=1,2m, a1=0,5m,
a>=1,4m, as=0,7m. Matepuan Cranb 40, o1=340MIIa, nt=1,8.
Kpurepum ouenku:
5 GayuioB - eciu MHAMBUAyaIbHOE goMarnHee 3aaanue (M/13) BeimonHeHo mpaBmiibHO B 00beMe 80-
100%. 4 6amna - ecnmu UJ/I3 BeimoaHeHo mpaBmwibHO B 00beme 60-80%. 2-3 Gamna - ecnmu U/13

BBITIOJTHEHO MpaBuiIbHO B 00beme 40-60%. Eciiu MJ13 BeImoHEHO MpaBuiibHO MeHee, yeM Ha 40%,
paboTa HEe IPUHUMACTC.

7.2.35. Kommiaekr 3aga4 xjasg PI'P Ne3
3anaua 3.1.

Tema: «Orlpeue.ﬂe}me INIABHBIX HIEHTPAJIBbHBIX MOMCEHTOB HHEPUHHUHU CJIOKHOTO
CCUCHU A

TunoBoi npuMmep 3aga4u

Ceuenue cnoxHOW (OPMBI  SBISIETCS TIONEPEYHBIM CEYEHHWEM HEKOTOPOH Harpy:KeHHOU
KOHCTpyKUuHU. [lns pacdera B JaJbHEHWINEM 3TOM KOHCTPYKIMM Ha IIPOYHOCTH U KECTKOCTh
HEOOXOJUMO ONpPENENIUTh IOJ0XKEHUE TIJIaBHBIX ILIEHTPAJIbHBIX OCEH U 3HAYEHMs TJIaBHBIX
LIEHTPaJIbHBIX MOMEHTOB HHEPLIUH CJIOKHOI'O CEUEHUSI.

I

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

Kpurepun onenkn:

3 Gaa - ecau UHAMBUAyalIbHOE nomairHee 3aganue (M/13) Beimonneno npaBmwibHO B 00beMe 80-
100%. 2 Gamna - ecnu MJ/I3 BeimosHeHo mpaBuwibHO B o0beme 60-80%. 1 Gamn - ecom U3
BBITIOJIHEHO MpaBmIIbHO B 00beMe 40-60%. Eciiu /13 BrimoaHeHO paBuiIbHO MeHee, yeM Ha 40%,
paboTa He MPUHUMAETCH.

3agaua 3.2.
Tema: «Pacyer Ha IPOYHOCTH M JKECTKOCTh 0AJIOK IPH IIJIOCKOM NONEPEYHOM HU3rude»
Tunosoii npumep 3axauu

Inan pemeHus

1. Berueptuth B Macirabe 6ajky Ha ABYX OIOpax ¢ MOCTPOEHHBIMU 3mopamu Qy u My (B3sTh
u3 PI'P Nel, 3amaua 1.3, cxema Ne2).

2. Jna Oasku, H3rOTOBIEHHOMW W3 IUIACTUYHOTO Marepuaia, Moxodparb M3 YCIOBUS
NPOYHOCTH JBYTaBpoBoe, npsimoyroisHoe (h/b = 2) u kpyrioe ceuenus, npunss [o] = 160 MIla.
JlaTp 3aKit04eHne O palMOHAIBHOCTH (POPMBI CEYEHHUS MO PACXOJy MaTepHaa.



3. Jlis Ganku, U3roTOBJIEHHON M3 XPYIKOTO MaTepuala, ONPEeAeIUTh U3 YCIOBHUS MPOYHOCTH
XapakTepHBI pa3mep [a] CIOKHOrO MomepeyHoro cedeHus (w3 3amauu 3.1), mpeaBapUTEIbHO
pELIUB BOIIPOC O €0 pallMOHAIBLHOM IOJI0KEHUH.

4. OrmpenenuB MepeMEIICHUs] HE3aKPEIJICHHBIX TPAaHUYHBIX CEYCHHUH, HU300pa3HuTh
IpUOJIMKEHHBIH BUJI OCH N30THYTOM OalKH M IMPOBECTH MPOBEPKY )KECTKOCTU OAJIKU JIBYTaBPOBOTO
ceuenus, npuHsB [ O | =(0,0005...0,001)-1 (rue | — paccrosiaue mexy onopamu).

[IpyUHATH U1 XpYIKOro Matepuana: F = 2- 105 Mlla, 65p=150MIla, 65,=640MIIa, N, = 2

Kputepun ounenku:

5 6amioB - eciiu MHAMBUAYaIbHOE goMaiHee 3aaanue (MJ13) BeimosiiHeHo npaBmiibHO B o0beMe 80-
100%. 4 6amna - ecniu MJ13 BemonHeHO mpaBmwibHO B 00beme 60-80%. 2-3 Gamma - ecoim U3
BBITNOJIHEHO MpaBuibHO B 00beme 40-60%. Eciu MJ13 BeimoiaHeHo npaBuibHO MeHee, yeM Ha 40%,
paboTa HEe TPUHUMAETCSI.

3agaua 3.3.
Tema: «Pacyer 02710k IPU HATPYKEHUHU B ABYX IJIOCKOCTAX)

TunoBoi npuMep 3aaa4n

k3M

2b

[Mpunsate: k1=1, ko=2, k3=3, ksa=4, ac=1m, ap=3m, I=6m, d=90mmMm, 6t=380MIIa; ceuenue D.
ILnan pemenns

1. Borueptute B Macmrabe 0Oanky, M300paXXeHHYI0 Ha pHCYHKE IO pasMmepawm,
COOTBETCTBYIOILIMM CBOEMY BapHaHTY.

2. TlocTpouTh SMIopsI H3rnGaromx Momentos M «u M v

3. OnpenenuTh JAOMYCKAaeMYI0 Harpy3Ky Ui OajKu KpYyIrJIOro U MPsIMOYTOJBHOI'O CEYEHHUH,
OJIMHAKOBBIX MO IMJIOLIA/HN.

4. O1eHuTh BIUSHUE BUJA JeOpPMALIU HAa TPY30II0IbEMHOCT OAJIKH.

5. Onpenenuth TMOJHOE TMEpEeMEUIeHHEe CEYeHMs, YKa3aHHOTO [0 BapuaHTy, s
IPSAMOYTOJIBHOTO MPOMUIISL.

O6uiue TaHHbIE: ‘M‘:‘F‘-l; E=2.10° MlIla; N; =15.



Kpurepum ouenku:

5 GayoB - ecnu MHANBUAyaIbHOE AoMarnHee 3aaanue (M/13) BeimonHeHo nmpaBuibHO B 00beMe 80-
100%. 4 6amna - ecnmu UJ/I3 BeimoaHeHo mpaBmwibHO B 00beme 60-80%. 2-3 Gamna - ecnmu U3
BBITIOJIHEHO MpaBmiIbHO B 00beMe 40-60%. Eciiu /13 BrimoaHeHo npaBuiibHO MeHee, yeM Ha 40%,
paboTa HEe TPUHUMAETCSI.

3anaua 3.4.

Tema: « Pacyer 0210k Ip¥ COBMECTHOM JI€CTBHH IVIOCKOT0 U3rnda M pacTsizKeHu s
Tumnosoii npumep 3axauu
Ilnan pemenus

Hcnone3yss cxembl Oalkd M CIOKHOTO CEUeHHUs U3 3aJauu 3.2 U Y4YuThbiBasg JeicTBHE
MIPOJIOJIBHOM pacTATUBaroIIen cuiinl F:
1. Onenuts BIMAHUE MPOJOJIBLHOM CHIIBI HAa BEIIMYMHY XapaKTEpHOTO pa3Mepa MOMEepeyHOro

ceueHus [al;
2. OnpeieiTh BEIMYUHY CMEIICHHUS HEUTPAIIBHON OCH TOJT ACHCTBHUEM MTPOI0IHbHOM CHJTbI F.
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[Tpunsare: F=30xkH, M=40xHwm, g=20xH/m, a1=0,5M, a>=0,4m, az=0,6Mm, as=0,5M, as=0,6Mm,
k1=0,9, k3=0,3.

Kpurepun onenkn:

2 O6amna - ecnu U3 BeimoiaHeHO npaBmiibHO B 00beme 60-100%. 1 6amn - ecnmu U3 BeimogHEeHO
npaBuibHO B 00beme 40-60%. Ecnu M/I3 BeimonHeHo nmpaBuibHO MeHee, yeM Ha 40%, paboTa He
PUHUMAETCSI.

7.2.36. Komiuiekr 3aga4g aias PI'P Ne4
3anaua 4.1.

Tema: «Pacyer Ha MNPOYHOCTH CTATHYECCKH HEONPEACTUMBIX CTep)l(Heﬁ npu
PACTHIKCHUU -CIKATUND>

Tunosoii npumep 3axauu
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I'me: F1=20xH, F>=10xH, F3=30xH, q=20xH/Mm, 11=0,8Mm, I>=1,5m, I3=1,2m, @1=0,5Mm,
a=1,4M, a3=0,7m, At=-20°C.

Ha cryneHvarsiii cTambHOH Opyc KpyIJoro TONEPEYHOrO CEYCHHS C 3aJlaHHBIM
cooTHoIIeHUeM momaneit: Ai1=A, A2=A/2, As3=A/3 (PT'P Ne2, 3amaua 2.1) ycraHoBwin Ha
CBOOOTHOM KOHIIE BTOPYIO KECTKYIO 3a/ICNIKY.

JUis ONTy4eHHOTO TaKUM O0pa3oM CTATHYECKH HEOIPENeIMMOr0 CTEpKHS MoI00paTh
HOBBIC pa3Mepbl MOMEPEYHBIX CCUCHHH M3 YCIOBUS MPOYHOCTU. [IpoaHanm3upoBaTh BIUSHHEC
U3MEHEHHS KECTKOCTU CTEP)KHS Ha €0 SKOHOMHYHOCTD.

[TpoBepUTh MPOYHOCTH CTATHYECKH HEOINPEIEIMMOTO CTEPXKHS MPH JAOMOIHUTEIHHOM
NeHCTBUM  TeMIlepaTypbl WM TPH HAJUYUM HETOYHOCTH H3TOTOBJICHHUA. [IpuHATH
K03 dUIHEHT IMHelHOoro pacmmpenns o=1,25x10" 1/°C, moxyms ynpyroctu E=2x10° MITa.

Kputepun ounenku:

5 6amioB - eciiu MHAMBUAYaIbHOE goMainHee 3aganue (MJ13) BeimosiHeHO npaBuiibHO B 00beme 80-
100%. 4 6amna - ecniu UJ13 BemonHeHO mpaBmwibHO B 00beme 60-80%. 2-3 Gamma - ecnm U3
BBIMOJIHEHO NpaBuibHO B 00beme 40-60%. Eciu MJ13 BeinmoiaHeHo npaBuibHO MeHee, yeM Ha 40%,
paboTta HEe IPUHUMAETCA.

3anaua 4.2.
Tema: «Pacuer Ha MIPOYHOCTDH U )KECTKOCTb CTATHYECKHU HeoNpeaeIuMbIX pam»
TunoBoi npuMep 3aaa4n

Ha cratnuecku ompenenumoit pame (PI'P Nel, 3amaua 1.3, cxema Nel) ycranoBuiu
JIOTIOTHUTEJIbHBIE OMOPHI (BCE OCTalIbHbIE UCXOIHBIEC JaHHbIE — MIPEKHUE). MaTepual cTep KHs
— Cr. 3: [6]=160 MIla, E=2-10° MIla. JKecTKoCTh ceueHMil BceX y4acTKOB paMbl IIOCTOSHHA:
El,=const.

Jis monmydyeHHOW TakuM 00pa3oM CTAaTHYECKH HEOMNpeeNuMON pambl MOa00paTh
paldoHAIBHOE TOMEPEUYHOE CEUYEHUE M3 YCJOBHUS MPOYHOCTH W MPOBEPUTH KOHCTPYKIMIO HA
KECTKOCTb.

Jln'__

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

Kpurepun onenkn:

7 GayuIoB - ecnu MHANBUAyalbHOE qoMarHee 3aaanue (MJ13) BeimomHeHo npaBuibHO B 00beEME
80-100%. 5-6 6amnoB - ecnu MJ13 BeImonHeHO mpaBuibHO B 00beme 60-80%. 3-4 Ganna - ecau
W13 BeimonaHeHo npaBmiibHO B 00beme 40-60%. Eciin /13 BbIOMHEHO TPaBUILHO MEHEE, YeM
Ha 40%, paboTa He IpUHUMAETCSI.



7.2.37. Kommekr 3ana4q piast PI'P NeS

3agauya 5.1.

Tema: «Pacyer Ha IPOYHOCTH NPH CJI0KHOM CONPOTHUBJICHUMN
Tumnosoii npumep 3axauu

s cTasibHOW MPOCTpaHCTBEHHOM cTepHEeBOM KoHCTpykiuu (PI'P Nel, 3amaga 1.5)
TpeOyeTcs moao0paTh MONEePEeYHbIC CEUCHHUS AIIEMEHTOB U3 YCIOBUS TpOoYHOCTH. J[J1st ameMenTa
| mogoOpats auametp Kpyra, mias snemedta Il — pasmepsr npsmoyronsHoro ceucuus b u h,
MPEBAPUTEIILHO palMOHANBHO ero pacronoxuB. s smementa |l mpoBectu mpoBepky
MIPOYHOCTH, KCXOs U3 TOro, uTO |l 1 11l 351eMeHThI U3rOTOBJICHBI U3 €AMHOTO MPYTKA.
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[Mpunsate: F1=5«xH, F>=2xH, Fs=5xH, F4=3xH, Fs=1xH, Fe=0, q1=0, q2=2xH/m [=0,6Mm,
h/b=1,8, [c] = 160 MIIa.

Kpurepun onenkn:

5-6 OamnoB - ecld MHAMBHAyalbHOE MomainHee 3amanue (MJ13) BHIMOIHEHO MPaBUIBLHO B
oowveme 80-100%. 4 6amna - eciim MJ13 BemomHeHO nipaBIiibHO B 00beMe 60-80%. 2-3 Gamna -
eciu U/I3 BoimonmHeHo mpaBuwibHO B 00beme 40-60%. Ecnu MJI3 BBINONHEHO MPaBHIBHO
Menee, yem Ha 40%, paboTa HE MPUHUMAETCS.

7.2.38. Komnuiekt 3apay nust PI'P Ne6

3agaya 6.1.

Tema: «Pacyer c:kaThIX cTepsKHel HA YCTOHYUBOCTH
Tunosoii npumep 3axa4u

[TonepeuHoe ceueHHe LEHTPAIBHO CXKATOM KOJIOHHBI COCTABJIIEHO W3 CTaJbHBIX MPOKATHBIX
npoduiiell, COETUHEHHBIX B CIUIOLIHOE CEYEHHE MPHU MOMOUIM JHArOHAIbHOM peleTKH U3
CTaJIbHBIX IUIAaHOK. OnpenenuTh: JO0NYCKAEMYI0 Harpy3Ky W3 YCIOBUS YCTOWYMBOCTH,
KPUTUYECKYIO HAarpy3ky U Ko3(uuueHT 3amaca yCTOWYMBOCTH — JUIS KOJIOHHBI 33JJaHHOM
(GOopMBI TIOTIEPEYHOT0 CEYEHMsI, a TakXe JUId KOJOHHBI KOJIbleBOro cedeHus. Oba ceueHus

HMCIOT OJUHAKOBYIO IUIOMIAAb, JJIA KOJIbId U3BECTHO COOTHOMICHUC NTUAMETPOB: ¢ = % :0,9.
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IIpunsate: |=8,5M, yronok HepaBroOokuii Nel1/7, marepuan Cr 2, [o]=140MI]a,

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

Kpurepun omenkn:

5 GamoB - ecnu UHAMBUAYalIbHOE AoMaliHee 3aaanue (M/13) BeimoaHeHo npaBuiibHO B 00beMe §0-
100%. 4 6amna - eciu /13 BeIMonaHEeHO mpaBmwibHO B 00beme 60-80%. 2-3 Gamma - ecom U3
BBITMIOJIHEHO MpaBuibHO B 00beme 40-60%. Eciu MJ13 BeimoiaHeHo npaBuibHO MeHee, yeM Ha 40%,
paboTta HEe IPUHUMAETCA.

3amaua 6.2.
Tema: «PacyeT Ha NPOYHOCTH MPHU MOBTOPHO-TIEPEMEHHBIX HATPY3KAX)
TunoBoi npuMep 3aga4n

Ban pemykropa, mpencTaBIAOMNNA COOOW CTEPKEHb KPYIJIOTO CEYCHUS C
KOHIIEHTPATOPOM HAMpSOIKEHHH, TMOJBEpraeTcsi MACWCTBUIO M3THOAIONIET0 U KPYTAIIETO
MOMEHTOB, U3MEHSIIOITUXCS TI0 CHHYCOUIAJIbHOMY 3aKOHY.

Onpenenuth k03¢ (HULIMEHT 3amaca MPOYHOCTH Bajla MO BRIHOCIUBOCTH M TEKYUYECTH.
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[TpuHATE: yYacTOK Bajla MMEET KOHIICHTPATOpP HANPSIKCHHS B BHJIE TAITEIH PaldyCcoOM
r =5 mm, auametp oaHoi wactu D =75 MM, a apyroit d = 60 mm. M3meHeHne u3rubaromniero

max min
MOMEHTa HaXOJAUTCS B AHAIla30HE: |\/|PI =0,6xHm, |\/|H =—0,6xHwm, kpyTsiiero MoMmeHTa —

I\/Iz;ax =3kHwm, M:}'}'" =1,5«HM. Banm wm3roroBmeH wu3 cramm45 ¢ MeXaHHYECKHMH

XapaKTEPUCTHKAMU: o, =600MIla, o, =360MIla, o©-1=300Mlla, <, =230MIIa, T-
1= 180 MlIla, — 1 umeeT NUIMPOBAHHYIO TOBEPXHOCTb.

Kpurepun onenkn:

5 6amioB - ecnu MHAUBUAYaIbHOE goMaiHee 3aaanue (MJ13) BeimonHeno npaBuiibHO B 00beme 80-
100%. 4 6amna - ecnmu MJI3 BoimonHeHo npaBuibHO B o0beme 60-80%. 2-3 Gamna - ecom U3
BBITIOJIHEHO MPaBWIIbHO B 00beMe 40-60%. Eciu /13 BrimoaHeHO TpaBuiIbHO MeHee, yeM Ha 40%,
paboTa HEe TPUHUMAETCS.



3agaua 6.3.
Tema: «PacdyeT Ha MPOYHOCTDb U KECTKOCTH 0AJKHU MPH MONEPEYHOM yAape»

TunoBoi npuMmep 3aga4u

Ha ynpyryro 0anky 3aJaHHOTO MOIEPEYHOro Ce4YeHHs ¢ BbICOThI H cBOOOAHO mamaer
abCOIFOTHO JKECTKOE TeJI0 Maccoi M. OnpenenTh JOMyCTUMYIO BETHYHHY MACChl [aa0IIero
Tena [m], mpu KoTopoil Oymer obecrmeueHa mpodHocTh Oanku. IIpoBepuTh BBHINONHEHHE

YCTIOBHUS JKECTKOCTH, MPHHAB [5]=(0.0005- 0.001)L, rae L — paccrosHue MexIy ONOpaMH.
Maccoii 6anku nmpenedpeys.
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punsate: k=0,6, H=0,2m, 1=0,5m, matepuan Ct 3, [6]=160MIla; E=2x10°MIla, nByTaBp
Nel0, mBemep NelO.

Kpurepum ounenku:

5 GayuIoB - eciiu MHAMBUAyaIbHOE goMantHee 3aaanue (M/13) BeImorHeHO TpaBIIIbHO B 00beMe 80-
100%. 4 6amna - ecnmu UJ/I3 BeimoaHeHO mpaBwibHO B 00beme 60-80%. 2-3 Gamna - ecnmu U/13
BBINOJIHEHO NMpaBmiIbHO B 00beMe 40-60%. Eciu M/13 BeimonHeHo npaBuibHO MeHee, yeM Ha 40%,
paboTa He MPUHUMACTCHI.



7.3.011eHOYHbIE CpeACTBA JIANPOMEKYTOYHOH AaTTeCTAMH IO HMTOramM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Ne i/ Bonpocsl k 3a4ety

1 [{enu v 3aa4un CONMPOTHUBIICHUS MATEPHUATIOB

2 OCHOBHBIE ONYIIEHUS U PUHIUIBI CONPOTHUBIICHUSI MAaTEpUAJIOB

3 BHeniHmne v BHyTpeHHUE CHUIIBI

4 PacueTHble cxembl

5 Mojenu npoYHOCTHOM HaACKHOCTH

6 OcCHOBHBIE BUJIbl PACYETOB B CONPOTHUBIEHUN MaTepUAJIOB

7 Meron ceueHunit

8 Knaccudukanus npocTeiinx BUI0B HArpyKEHUS

9 Pactsoxenue-cxkarue. [loctpoenue smop BCO

10 [Ipumepsl OCTPOEHUS SMIOPHI TPOI0IbHON criTbl N

11 Onpenenenne HaNPsHKEHUH TPU PacTSDKEHUU-COKAaTUN

12 Hedbopmaruu npu pactsbkeHnn-cxatuu. Kosbdumment [lyaccona

13 3akoH ['yka npu pacTsbKeHUU-CKaTUH

14 HcnpiTanue Ha pacTsDKeHHe. XapaKTEepUCTUKH MPOYHOCTH M IJIACTUYHOCTU. SIBieHue
HaKJerna

15 Wcnbrtanue Ha cxarne. OCOOEHHOCTH MCTIBITAHUS HA CYKATHE

16 [Tnactuynbie U Xpynkue maTtepuansl. OCOOEHHOCTH WX TOBEIEHUS MPU PACTSLKEHUU U
CKaTHH

17 Pacyer Ha IPOYHOCTH NP PACTIKEHUU-CIKATUU

18 Buibl pacueToB Ha TPOYHOCTH

19 [ToHsITHE PAaBHOIPOYHOTO CTEPIKHS

20 Pacyer Ha )KeCTKOCTh IPU pacTsHKEHUU-cokaTtuu. [locTpoeHue smopel nepemMenieHui.

21 ["'eomeTpryecKkue XapaKTEPUCTUKH MIIOCKUX CEUEHUH, UX ONpeAeNeHUsI.

22 ['1aBHBIC OCH ¥ TJITaBHBIE MOMEHTHI HHEPITUU

23 @opmynbl AN ONpeAeNieHUs] TIaBHBIX IEHTPAIbHBIX MOMEHTOB HMHEPIUH TMPOCTEHIINX
CCUCHUI: IPSIMOYTOJIbHHKA, TPEYTOJIBLHUKA, KPYyTa, KOJbIla

24 Teopema 0 CyMMHPOBAaHHH MOMEHTOB WHEPIIHH

25 Teopema o npeobpazoBaHUK MOMEHTOB HHEPIIUU MPHU NMapauIeTbHOM MEepeHoce oceit

26 Teopema 0 mpeoOpa30BaHUM MOMEHTOB MHEPIIMH IPH MIOBOPOTE OCEH

27 Omnpeenenne MoN0KeHUs EHTPa TSKECTU CIONKHON (DUTYPBI

28 YHCTBIN CIBUT U €70 0COOCHHOCTH

29 3akoH ['yka npu 4ncToM Cc/BHTE

30 Kpyuenue crepxxneii kpyrioro nonepedroro ceuenus. [locrpoenune smrop BCO.

31 [TprMepsl MOCTPOCHMSI SMIOPHI KPYTSIIHUX MOMEHTOB M,

32 OmnpezneneHne KacaTeJIbHBIX HAPSHKSHUH TPU KPYIESHUH

33 [TonsipHBIE MOMEHT CONPOTUBIICHUS

34 YcnoBre NpOYHOCTH MPU KPYUCHHUH

35 [Tepememnienus npu kpydeHun. [TocTpoeHHE SMIOPHI YIIIOB 3aKPYIHBAHHS

36 VYcnoBue JKECTKOCTH TPH KPYYEHHUH: B aOCOMIOTHBIX M B OTHOCHTENBHBIX YTJaX
3aKpyYUBAHUS

37 PacueT Ha cpe3 u cMsATHE

38 [Tnockuii n3ru6. [loctpoenue smop BCO

39 [TpuMepbI mocTpoeHUs SITIOPHI ToNepevyHoM critbl Qy




Ne i/

Bonpocsl k 3auery

40 [TpuMepsl TOCTPOCHHUSI SMIOPHI U3THOAIOIINX MOMEHTOB My

41 HopmasnpHble HanpspKEHUs PU YUCTOM U3THOe

42 OceBoil MOMEHT COIPOTUBIICHHUS

43 KacaTenbHble HallpspKEHUS! IPH TpsiIMOM noniepedHoM nsruode. dopmyna XKypaBckoro

44 Pacyer Ha IPOYHOCTH NPU IJIOCKOM H3ru0e

45 JuddepennnanbHoe ypaBHEHHE YIPYTOM JUHUH OaJTKK

46 WNuTterpupoBanne nuddepeHnanbHoro ypaBHeH!Us YIPYroi JIMHAH

47 Omnpenenenue nepeMenieHnit mpu n3rude metogqom Mopa

48 UYucneHHble NpuiokeHus: nHTerpasa Mopa. ®opmyna CumMiicona

49 Cnioco6 Bepemaruna npu onpezeieHun nepeMenieHuin

50 VYciioBHe KECTKOCTH NTPU U3rHOe

51 CraTtudecku OIpenelnvMble M CTaTUYECKHM HEONpPEIeNUMble CHCTEMBl. Merton cui.
JlepopmarimonHas nmpoBepka.

52 Pacyer Ha IPOYHOCTH M JKECTKOCTh CTATUYECKH HEONPEAEIUMbIX CUCTEM.

53 [ToHATHE HANPSHKEHHOI'O COCTOSIHUS B TOYKE M €ro BHJbL. ['J1aBHBIE IUIOIIAJAKH U IJIAaBHBIE
HaNPSDKEHUSL.

54 [Inockoe HampspkeHHOe cocTostHUMe. [IpsiMas u oOpaTHas 3a4ayu IJIOCKOTO HAIPSHKEHHOTO)
coctosHus. Kpyr Mopa.

95 O06bpemMHOE HanpspkeHHOe cocTtosiHre. O600meHHbIi 3akoH ['yka. O0béMHas nedopmarius.

56 Teopuu npenenabHOro COCTOSIHUA: Ha3BaHUsI, KPUTEPUU PAaBHOIIPOYHOCTH, PEKOMEHAINU K
IPUMEHEHHUIO.

S OO0muii ciydail HarpykeHus. Pacuer Ha NpOYHOCTH NPHU OOILEM CIIy4ae HAarpy>KEHUS.

58 yCTOI‘/'I‘lI/IB(\)JCTb CKaTbIX cTepkHell. 3amaua Oiiepa. Popmyna Dilsiepa onpeneneHus
KPUTHYECKON CHIIBI.

59 Bnusiaue crioco6a 3akperiieHus CTep KHs Ha BEIMUYMHY KpuTHueckol cuiibl. Koadduiment
IPUBE/ICHUS JUIUHBI.

60 [Tpenensr npuMeHUMOCTH hopmMyitel Diinepa. [ MOKOCTh CTEpPIKHSI.

61 ?ManquCKaﬂ ¢dopmyna SIcMHCKOrO ompeaeneHus KpUTHUECKOro HampspkeHus. Ilpenenst
e€ MPUMEHUMOCTH.

62 Jlnarpamma 3aBUCUMOCTH KPUTHYECKOT0 HAPSKEHUs OT THOKOCTH CTEPIKHSI.

63 [IpakTHyeckuii pacueT C)KaThIX CTepKHEH Ha ycroitumBocTh. KoadduuumeHT nporoasHOro
n3ru6a. Buael pacuera Ha yCTOMYMBOCTD.

64 Ycranocts u BBIHOC/IMBOCTL MaTepHaia. XapakTepUCTUKU IMKJIOB HampspKeHud. Bunel
IIUKJIOB HAIIPSKEHUH.

65 Kpussle ycrasioctu. IIpenen BBIHOCINBOCTH MaTepraa.

66 Huarpamma mnpeaenbHbIX aMmIuuTya. CxemMaTH3MpOBaHHBIE JUarpaMMbl IpeleiIbHbBIX|
AIMJIMTYI.

67 KoHCTpYKTHBHO-TEXHOJIOTHYECKHE (DAKTOPBI, BIUSIOINIME HA YCTAJIOCTHYIO IPOYHOCTH
matepuaia. Ko duuneHT 3anaca npu HUKINYECKOM HATPYKEHHH.

68 CB0OO/IHBIE M BBIHYX/ICHHBIE KOJIEOAHHUsI CUCTEM C OJHOM CTENEeHbI0 CBOOOABI. YUeT CuJl
COTIPOTUBIICHUS CPEJIBL.

69 PacdeT Ha MPOYHOCTD U )KECTKOCTh MPU BBIHY)KJICHHBIX KosleOaHusx cucteM. IlogatiauBocTh
cucreMbl. Koo dbunmeHT tnHaMruaHOCTH.

70 Oco0EHHOCTH yIapHOTO JEHCTBUS Harpy3Ku. Bunbl ynapa.

71 OOmwmii ciryyait yZ1apHoro BO3/1eUCTBUS Harpy3ku. KoapduuueHT qMHaMU4HOCTH B 001IEM
CJIy4ae yIapHOTO BO3/IEHCTBUS.

72 YacThble caydan ynapa. KoaddunmenTs tTMHaMUYIHOCTH JU1s1 YaCTHBIX CIIyYaeB yaapa.

73 Pacyet Ha IPOYHOCTH U JKECTKOCTH MPH yIape.




7.3.2. Kputepuu u HOPpMbI OLlEHKH

dopma
NMPoBeIeHUs
Cemectp . Kputepun u HOpMBI OLIEHKH
MPOMEKYTOUHOI

aTTecTALMH

Ecau utoroselii pedTUHT
«3a4TEHO»
cocrasirteT 40 u OoJiee OayUIOB
3 3a4er

«HE 3a4TCHO»

Ecau utoroselii pedTUHT
cocrasirteT MeHee 40 0a1oB




8. YueOHo-MeTOoAMUYeCKOE M HHPOPMALMOHHOE 00ecneYeHHe U CUMILTUHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

Ne nocooue, yue0Ho- Hay=nou
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) I'ox u3nanus oudamoTexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HaumenoBanmue
P > AP 9BC
1 | II. A.IlaBnoB [u ap.] ; mog | ConpoTHBIIEHHE MATEPHAJIOB VYuebHuk 2017 OBC «Jlanb»
pen. b. E. MenbHuKoBa [D51eKTpOHHBIH pecypc]
8.2. lonostHuTEILHAS JIUTEpPATypa
Tun (yueOHHMK, ydeOHOE Kog:q:}c;;o B
Ne nocooue, yueoHo- y
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJjioBoK) I'ox u3nanus oudamorTekxe /
n/n MeToAnYecKoe mocoome,
HPAKTHKYM, IPp.) HaumenoBanue
P > AP 3BC
2 | T. ®.T'aBpusosa, E. I1. ConpoTHuBieHHE MAaTEPHUATIOB ITpakTKym 2016 Penosutopunt
lNopauenko, A. A. PazyBaeB | [DneKTpOHHBIN pecypc] : MPaKTHUKYM JIJist Ty
CTY/IEHTOB 3204. GopMbI 00ydeHus. B 2 4.
4.1
3 | T. ®. I'aBpuiona, E. I1. ConpoTHuBieHHE MAaTEPHUATIOB ITpakTKym 2016 Penosuropunt
lNopauenko, A. A. PazyBaeB | [DneKTpOHHBIN pecypc] : MPaKTHUKYM JIJist Ty
CTY/IEHTOB 3a04. popMbl 00ydeHus. B 2 4.
4.2
4 | T.®.Tl'aBpunosna, E. I1. ConpoTHuBiIeHHE MAaTEPHUATIOB ITpakTkym 2017 Penosuropuit
l'opauenko, A. A. PazyBaeB | [DneKTpOHHBIN pecypc] : MPaKTHKyM JIJIst Ty
CTY/IEHTOB OUHOMU (hopMbl 00yueHus. B 2 4.
4.1
5 | B.I'. Kykos MexaHnuka [ DIeKTpOHHBIN pecypc] : Y4eOHoe mocodue 2012 OBC «Jlanb»

COIPOTHBIIEHUE MAaTEPHAIIOB : yuel.
nocooue




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

http://www.toehelp.ru/theory/sopromat/  Jlektuu 1o  aucuuiuiiHe  «CONPOTHBIIEHHE
MaTepHuaioBy, WUIIOCTPUPOBAHHBIE IPUMEPAMU PEIICHUS 3a/1a4

http://technofile.ru/files/sopromat.html ~ Marepuansl  Is  CKauyMBaHWs:  IIIAPTaKH,
METOAMYECKHEe TOCOOMsT 1Mo pelreHuo 3amad, yueOHuk DeomockeBa 10 CONPOTHUBICHHUIO
MaTepHajoB, COPTAMEHT MMPOKATHBIX MPOQHIIeH, HOpPMYIIbI

http://mysopromat.ru/ Ha sTom caiite HaxOauTCs:
e  TOJIHBIA KOHCHEKT JIEKIIU 1o Kypcey «CornpoTuBiieHue MarepuaioBy,
e ucropuro coznanus u cranoBieHus COITPOMATA, kak yueOHOTO npeameTa,
e OIHKCaHHE COBPEMEHHBIX METOJIOB KOHCTPYMPOBAHMS M pacueTa U3JeNUi Ha MPOYHOCTh U
JIOJITOBEYHOCTb,
e  CTAaTUCTHYECKHE METOJIbl 00padOTKH PE3yIbTaTOB MEXaHUYECKUX UCIBITAHUM,
e OINHCaHHE COBPEMECHHBIX IpOorpaMMHbIX KoMiuiekcoB CAD/FEA,
e  pa3IUYHBIC U MOJIE3HBIE CIPABOYHbBIC MaTEPHAIbI,
e ¥ MHOTOE, MHOTOE, MHOTOE JIPYTOE...

http://www.soprotmat.ru/ Ha caiite HaxoauTcsi Kypc JeKIHH, JaOOpaTOpPHBIA MPaKTHKYM,
My3ell pa3pylieHnii, yaeOHble (UITbMbI, CIPABOYHBIC JAHHBIE H MHOTOE IPYTOe.

http://botaniks.ru/sopromat.php Ha »ToM caiiTe ecTh BO3MOXXHOCTh OECIUIATHO CKAa4yaTh
pUMepHI pereHus 3a1ad 1o COnpOTHBICHHIO MATEPHAIIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html 31ech
MOKHO 6eCHJ'IaTHO CKa4yaTb nporpaMMy JJISL pacqua 63.)'[01(, pa6OTaI-OI_I_[I/IX Ha H3FH6.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanvenosamme IO PexBU3UTHI A0roBopa
n/n (nata, HOMep, CPOK JACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIeficTBUSL — 6ECCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL norosop Ne 757 ot 04.07.2018, cpox
AcademicEdition JEHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeHCTBUS — OECCPOUHO

3 Mirapolis Human Capital Management JMIIEH3UOHHBIH oroBop Ne 42/02/22-K ot

02.02.2022, cpok nercTBUS — 110
31.08.2022



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

8.5. Onucanue MaTepuabHO-TEXHUYECKON 0a3bl, HEOOXOAMMON IJIs1 OCYLIECTBJIEHUS
00pa30BaTeIbLHOIO MPoIecca Mo JUCHUILINHE

HaumeHoBaHue 000py10BAHHBIX YU4eOHBIX

Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs

N/ | NPaKTHYeCKUX U JIaDOPATOPHBIX 3aHATHH,
NMOMENIeHUH JJIfl CAMOCTOATEILHON

padoThl o0y4yaoummxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

VYyeOnass ayautopuss g npoBeneHus | CToibl YUYEHUUYECKHE TPEXMECTHBIE
3aHATHHA  JIGKIIAOHHOTO  TUMa. YueOHas | (MOHOOJOKH), CTON TPENOAaBaTeIbCKUM,
ayIuTOpUsl  JJI1  IPOBEACHMS  3aHATUU | CTYH MIPENO0/1aBaTeNIbCKUM, JIOCKa
CEMMHApPCKOro Tuna. YueOHas ayuTopus Ui | ayAUTOpHAsI (MenoBas), kadenpa
1 | KYPCOBOTO  MpPOEKTHPOBAHUS (BBITIOJIHEHUS | HACTOJIbHAS

KYpPCOBBIX Pa0o0T). YueOHas ayauToOpus IS
MIPOBEACHUS TPYNIOBBIX U MUHAMBUAYaJIbHBIX
KOHCYNbTallUi  Y4eOHass ayauTopust IJis
MIPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJsS U
npomexyrouHoi arrecraimu (I'-304)

JTabopatopus "Meramwtorpadus" (I'-104) Cronsl YUYEHUUYECKHE JIBYXMECTHBIE
2 (MOHOOJIOKH), CTOJ TPENO/IaBaTeIIbCKUH,
CTYI MPETo1aBaTeNIbCKUH, JI0CKa

ayquTopHas (MeaoBast)

3 [Tomenienne s caMOCTOSATENLHOU padoThl | CTOIBI, CTYIIbS, KOMITBIOTEPHI
obyuaromuxcs (I'-401)

[Tomemnienne it caMOCTOSITeNbHOU paboThl | Jlocka ayauropHas (MeJoBasi), CTOJIBI
4 | obyuarommuxcs (C-508) VYCHUYECCKUE, CTOJI IPEINoIaBaTeIbCKUH,
CTYJIbsI, CTCH/IbI, IIKA(]BHI.




